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CHEMICAL COMPO:UNDS
|
RELATED APPLICATIONS

This application is related and claims priority' to U.S. provisional application

serial No. 60/821,101, filed August 1, 2006, U.S. prov151onal application serial No.
60/827,919, filed October 3, 2006, U.S. provisional apphcanon serial No. 60/896,431,
filed March 22, 2007 and U.S. provisional apphcatlc?n serial No. 60/959,291, filed July

12, 2007, the entire contents of each of which are incorporated herein by this reference.

i
|

BACKGROUND OF THE ]‘INVENTION

The sphingosine-1-phosphate (S1P) recepto!rs 1-5 constitute a family of seven
transmembrane G-protein coupled receptors. Thes? receptors, referred to as S1P-1 to
S1P-5, are activated via binding by sphingosine-1-phosphate, which is produced by the
sphingosine kinase-catalyzed phosphorylation of sflahingosine. S1P receptors are cell
surface receptors involved in a variety of cellular p"&‘ocesses, including cell proliferation
and differentiation, cell survival, cell invasion, lynlfllphocyte_ trafficking, and cell
migration. Sphingosine-1-phosphate is found in p;lasma and a variety of other tissues,
and exerts autocrine and paracrine effects, including regulating the secretion of growth
factors. |=

Administration of S1P to an animal results:‘ in sequestration of lymphocytes into
the lymph nodes and Peyers patches without causlmg lymphocyte depletion. This
activity, which is of potential utility in treating dijseases or conditions associated with
inappropriate immune response, including transplant rejection, autoimmune diseases, as
well as other disorders modulated by lyrnphocyte"| trafficking, is believed to proceed via
activation of the S1P-1 receptor. Administration|of S1P in vivo has been shown to cause
hypotension and bradycardia, which are believedll to be due to signaling through one or

\

more of the other S1P receptors, i.e. SIP-2 to SI;P-S . Accordingly, there is a need for

compounds which are potent and selective agonists of the S1P-1 receptor.
|

|
SUMMARY OF THE INVENTION
|
These and other needs are met by the present invention. In some aspects, the

present invention is directed to a compound of f“ormula I

I
|
|
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Ry—A—C=—X{

or a pharmaceutically acceptable salt thereof:l, wherein:

R; is hydrogen, halogen, cyano, alkyl, aryl, l;leteroaryl, cycloalkyl,
heterocycloalkyl, aralkyl, heteroalykl, -O-alkyl, -O-saryl, -O-heteroaryl, -S-alkyl,
alkylene-O-alkyl, alkylene-CO,H, alkylene—COzalklyl, alkylSO,, alkylenesulfonyl,
alkylene-CO-amino, alkylene-CO-alkylamino, alky;lene-CO-dialkylarrﬁno, alkylene-NH-
CO,H, alkylene-NH-CO,alkyl -COsalkyl, -OH, -C(0O)-alkyl, -C(O)O-alkyl, -CONHo, -

|
.CO-alkylamino, -CO-dialkylamino, amino, alkylanl‘lino, or dialkylamino, any of which

may be optionally substituted on carbon with 1, 2, %Z)l‘ 3 groups selected from halo, alkyl,
haloalkyl, -CF3, aryl, -CN, -OH, or —O-alkyl; }

A 1s (C,-Cyp)alkylene, (C,-Cyp)alkenylene, .'lor (Cy-Cyp)alkynylene, each of which
may be optionally suibstited on carbon with 1, 2, 053 gfoups selected from OH, CO.H,
COzalkyl, halogen, amino, alkylamino, dialkylamino, -O-alkyl, alkylene-O-alkyl,
alkylene-OH, or alkylene-CO,H; |

X, is abond or is CH,, O,-CH,0-, S, -S(O!), -S(0)2, -C(O)-, -C(0)O-, or NRy,
wherein Ry is H or (C,-Cg)alkyl; ]

R’ and R” are each independently hydrogén, halogen, alkyl optionally substituted
on carbon with halogen, alkyl, or taken together vjyith the carbon to which they are
attached form C=0 or a 3, 4, 5,0r 6-membered ring, optionally containing 1 or 2
heteroatoms selected from O NH, N-alkyl, SO, olr| SO,, any of which may be optionally
substituted on carbon with alkyl or halogen f

R; is cyano, alkyl, aryl, heteroaryl, cyclodlkyl, heterocycloalkyl, aralkyl,
heteroalykl, -O-alkyl, -O-aryl, -O-heteroaryl, araj’lkoxy,' heteroaralkoxy, -S-alkyl,
alkylene-O-alkyl, alkylene-CO,H, alkylene—'COz;alkyl, alkylSO,, alkylenesulfonyl,
alkylene-CO-amino, alkylene-CO-alkylamino, a;lkylene-CO-dialkylamino, alkylene-INH-
CO;H, alkylene-NH-CO,alkyl -COsalkyl, -OH, ,:-C(O)—alkyl, ~-C(0)0O-alkyl, -CONH,, -
CO-alkylamino, -CO-dialkylamino, amino, alkylamino, and dialkylamino, any of which
may be optionally substituted on carbon with 1, |||2, or 3 groups selected from halo, alkyl,
OH, or —O-alkyl; }

|
|
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R is absent, hydrogen, halogen, cyano, alkylj aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, aralkyl, heteroalykl, -O-alkyl, -O-a(ryl, ~-O-heteroaryl, aralkbxy,
heteroaralkoxy, -S-alkyl, alkylene-O-alkyl, alkylene:CO,H, alkylene-CO,alkyl,
alkylSO,, alkylenesulfonyl, alkylene-CO-amino, alk!ylene-CO—alkylamino, alkylene-CO-
dialkylamino, alkylene-NH-CO,H, alkylene-NH—CszalkyI -CQaalkyl, -OH, -C(O)-alkyl,
-C(0)0-alkyl, -CONH,;, -CO-alkylamino, -CO-diallTyIamino, amino, alkylamino, and
dialkylamino, any of which may be optionally substituted on carbon with 1,2, or 3

groups selected from halo, alkyl, OH, or ~O-alkyl;

1

‘E is pheny! or pyridyl; 1'

|

1
is aryl, heteroaryl, heterocyclo, or Lycloalkyl, any of which may be

optionally substituted on carbon with 1, 2, or 3 g1'01|nps selected form halogen, alkyl, O-
alkyl, CO,H, COzalkyl, halogen, amino, alkylamim;), dialkylamino, -O-alkyl, alkylene-

Ko<
O-alkyl, alkylene-OH, or alkylene-CO,H, provided that is not NH

R4 1s hydrogen, cyano, alkyl, aryl, heteroar}‘fl, alkyléne—O—alkyl, alkylene-OH,
aryl, alkylene-O-alkyl, -CO.H, -CO--alkyl, alkylen:e-COZH, or alkylene-CO;-alkyl,
alkylene-OC(O)R wherein R is hydrogen or alkyl; ‘cycloalkyl, heterocycloalkyl,
alkylene-NH,, alkylene-alkylamino, or alkylene-dialkylamino, any of which may be
optionally substituted on carbon with 1', 2,0or3 gro!ups selected from OH, CO;H, .

|
COzalkyl, halogen, amino, alkylamino, dialkylamino, -O-alkyl, alkylene-O-alkyl,

alkylene-OH, or alkylene-CO,H; ‘I

Rsand Rg are each independently selected ‘!from the gronp consisting of
hydrogen, alkyl, alkylene-OH, aryl, a]kylene-O-al‘:kyI, -CO;H, CO;-alkyl, alkylene-
OC(0)alkyl, cycloalkyl, heterocyclo, —C(O)-alkyl,‘| -C(O)-aryl, C(O)-aralkyl, -C(O)-
Oalkyl, -C(0)-Oaryl, -C(O)-Oaralkyl, alkylene-a;rnino, alkylene-alkylamino, and
alkylene-dialkylamino, any of which may be optionally substituted on carbon with
halogen, alkyl, hydroxyl, CO,H, CO,alkyl or alkc;xy; or

Rsand R, together with the nitrogen to w:hich they are attached, may form a 3, 4,

|

5, or 6-membered saturated or unsaturated ring, oiptionally containing 1 or 2 additional
I
\



‘/

10

15

|
i
WO 2008/016692 | { PCT/US2007/017282
!
l
|

»
heteroatoms selected from O, S, Nﬁ, or N-alkyl, ancll optionally substituted on carbogk 'l
with halogen, alkyl, hydroxyl, or all[(oxy; _ (

R is selected from the group consisting of -OH, -O-alkyl, alkylene-OH, -CO,H,
alkylene-CO,H, -C(0)O-alkyl, —amg'lene-COz-alkyI, -C(0)O-aryl, -CH,=CHCO,H, -
CH,=CHC(0)0-alkyl, -CH=CHC(0)O-aryl, -OPQ;Rp1R 52, -OPOsR1R g, -
CH,PO3R,1R o2, -OPO2(S)RpiR p2, and -C(Z)(Z”)PO3Rp1R 2, any of which may be
optionally substituted on carbon with halogen, alkyFl, hydroxyl, carboxy, or alkoxy; and
wherein [

2’ is hydroxyl or halogen; 1

Z” is H or halogen,; | 1
Ry and Ry; are each indep?ndently hydrogc;an, C,-Cg-alkyl, aryl, or one of the

following groups: ’
0 1 o) | o 0
E_HZC\O/lk E_Hzc\o/l‘k/ g_Hzc\Oi/lk‘/ E_HZC\O)KE
} !
1 |
Q HZ 0 Hz O O
%"“HZC\O/U\O/ E/C\O/!U\O/\ E/C\O"/U\OJ\ g_HZC\O/‘LOk

f\')'le o l\‘/le o é’:_{e |1 O ch(:-? (@]
E/CH\O/U\ §’CH\O;/U\/ E/ \? §/ ~0
i
5 ‘ | |
;__CHZ/“‘ NH, §—-CH2 _——NH E\C/_—-N\ E\C/—E!)<

H2£ H, - and

|

Y is heterocyclo or heteroaryl.
In some embodiments, Rz!is alkyl substituted with 1, 2 or 3 halo groups. In some

embodiments, R; is tﬁﬂuoromethyl. !

|

| |
In other aspects, the present invention is d\irected to a compound of formula II:

i RS\N/RS
| R
|

P

R, R R
\4 @ i

Ry
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or a pharmaceutically accepjtable salt thereof, wherein:
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R, is hydrogen, halogen, cyelano, alkyl, aryl, fleteroaryl, cycloalkyl,
heterocycloalkyl, aralkyl, heteroaly:kl, -O-alkyl, -O-iaryl, -O-heteroaryl, -S-alkyl,
alkylene-O-alkyl, alkylene-CO,H, alky]ene-COZalkiyl, alkylSO,, alkylenesulfonyl,
alkylene-CO-amino, alkylene~CO-aleylamino, alkylene-CO-dialkylamino, alkylene-NH-

CO,H, alkylene-NH-COQ,alkyl -COzalkyl, -OH, -C(O)-alkyl, -C(0)0-alkyl, -CONHo, -

[ |

CO-alkylamino, -CO-dialkylamino, amino, alkyla.rﬁino, or dialkylamino, any of which

may be optionally substituted on carbon with 1, 2, %.)r 3 groups selected from halo, alkyl,

haloalkyl, -CF3, -CN, -OH, or —O-alkyl; |

A is (C,-Cypyalkylene, (C;-Cyo)alkenylene, for (C2-Cyo)alkynylene, each of which
may be optionally suibstited on carbon with 1, 2, o'r 3 groups selected from OH, CO,H,

COsalkyl, halogen, amino, alkylarr‘lino, dia]kylamibo, -O-alkyl, alkylene-O-alkyl,

alkylene-OH, or alkylene-CO.H; | |

i .
X1 is abond oris CHy, O, —‘;CHzO-, S, -S(Oi]), -S(0),, -C(O)-, -C(0)O-, or NRy,

wherein Ry is H or (C-Cg)alkyl;

R’ and R” are each independently hydroge'n,

on carbon with halogen, alkyl, or taken together with the carbon to which they are

attached form C=0or a3, 4, 5,or rti—membered ring, optionally containing 1 or 2
1

heteroatoms selected from O NH, N-alkyl, SO, or{SO,, any of which may be optionally

substituted on carbon with alkyl or halogen

Rj is absent, hydrogen, halogen, cyano, alllcyl, aryl, heteroaryl, cycloatkyl,
heterocycloalkyl, aralkyl, heteroaiykl, -O-alkyl, -@-myl, -O-heteroaryl, aralkoxy,
heteroaralkoxy, -S-alkyl, alkylene-O-alkyl, alkylene-CO,H, alkylene-COsalkyl,

|

halogen, alkyl optionally substituted

alkylSQ,, alkylenesulfonyl, alkylene-CO-amino, élkylene-CO-alkylamino, alkylene-CO-
dialkylamino, alkylene-NH-CO-H, alkylene-NH-COzalkyl -COaalkyl, -OH, -C(O)-alkyl,

-C(0)0-alkyl, -CONH3, -CO-alkylamino,

-CO-dialkylamino, amino, alkylax‘nino, and dialk}Llamino, any of which may be

optionally substituted on carbon with 1,2,0r3 grloups selected from halo, alkyl, OH, or

-0O-alkyl; |

is phenyl or pyridy;l; |
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(=) ’
. is aryl, heteroaryl, heterocyclo, or :!:ycloalkyl, any of which may be

optionally substituted on carbon with 1, 2, or 3 groups selected form halogen, alkyl, O-

alkyl, CO,H, CO,alkyl, halogen, arrrino, alkylaminc';, dialkylamino, -O-alkyl, alkylene-

| | N
RO @
O-alkyl, alkylene-OH, or alkylene-pOZH, provided: that is not NH

R, is hydrogen, cyano, alkyl, aryl, heteroaryl, alkylene-O-alkyl, alkylene-OH,
aryl, atlkylene-O-alkyl, -CO-H, —CO‘g-alkyl, alkylene-CO;H, or alkylene-CO»-alkyl,
alkylene-OC(O)R wherein R is hydrogen or alkyl; cycloalkyl, heterocycloalkyl,
alkylene-NH,, alkylene-alkylamino, or alkylene-dijlllkylamino, any of which may be
optionally substituted on carbon wi4th 1,2,0r3 grolups selected from OH, CO,H,
CO,alkyl, halogen, amino, alkylamino, dialkylamir!lo, -0-alkyl, alkylene-O-alkyl,
alkylene-OH, or alkylene-CO.H;

Rs and R are each independently selected férom the group consisting of
hydrogen, alky), alkylene-OH, myﬂ, alkylene—O-all]cyl, -CO;H, CO»-alkyl, alkylene-
OC(O)alkyl, cycloalkyl, heterocyclo, -C(O)-alkyl, \—C(O)-aryl, C(O)-aralkyl, -C(O)-
Qalkyl, -C(0)-Oaryl, -C(0O)-Oaralkyl, alkylene-al#lino, alkylene-alkylamino, and
alkylene-dialkylamino, any of which may be optionally substituted on carbon with

; |
halogen, alkyl, hydroxyl, COzH, COsalkyl or alkm‘cy; or

\7/

Rs and Rs, together with the nitrogen to which they are attached, may form a 3, 4,

5, or 6-membered saturated or unsfaturated ring, optionally containing 1 or 2 additional

!
heteroatoms selected from O, S, NH, or N-alkyl, and optionally substituted on carbon

with halogen, alkyl, hydroxyl, or ej11koxy;

Ry is selected from the groﬁp consisting of ~-OH, -O-alkyl, -alkylene-OH, -CO;H,

-alkylene-CO,H, -C(0O)O-alkyl, ~a1kylene-COyall|cy1, -C(0)0O-aryl, -CH,=CHCO,H, -
CH,=CHC(0O)O-alkyl, -CH2=CH(‘3(O)O-ary1, ~OPO2R;1R p2, -OPO3Rp1R 2, -
CHoPO3R,1R 12, -OPO2(S)Rp iR 25 and -C(Z’)(Z”)!PO3R,,1R p2, any of which may be
optionally substituted on carbon with halogen, alk_!yl, hydroxyl, carboxy, or alkoxy; and

|

wherein :
Z’ is hydroxyl or halogen;!

Z” is H or halogen;

|
. |
| |
|
|
f
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R, and Ry are each indepehdently hydroge:

»

following groups: |

o} (o]
g"Hzc\O/U\ E—Hzcxo/‘lk/ E-HaC. ~0
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n, C,-Ce-alkyl, aryl, or one of the

o

§—H,C. O)H< ’

:

S S-S SO S s {
“HC g O o oo TG0
E’CH\O/U\ E’CH\O);]\/ & \O)H/ & \o/u\ﬁ
iI l I
Tk g_CHZ/—‘NH NS ino—NC
‘ Hz HZ ;and
Y is heterocyclo or heteroai'yl.

In some embodiments, compounds of the p;resent invention include compounds

listed in the following table: |

!\IJH NHz
' " \ /0
NN AN N HO OH
o |
CF; ‘
N NH,; OH N NH; OH
(> (>
S OH S O\P,,o
D N P
CF, CFs3
~N NH2 ~N NHZ
r\; >—-kﬂe i Nl >—-k‘\£e
S OH ; S O\ ,O
CF3 } CF3
~-Nn NH -N NH;
T >tote 1>,
S OH S O, .0
E /P\
o B O HO OH
CF3 | /l CFS .
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|
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|
!
|
!
|
|
|
|
|

I
“N NHZ __N NH2
e, L%
’ /P\
. | o HO OH
CF; [‘ CFs |
N

y /©/\/\/\ I | Fac::
FaC
\©/\/\/\ L, ’
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N-N 2 NH,
. | D
@\/\/\/\ S>_\II<IOH
O .
I
N-N |z NH,
] \ P
S>~TQ’OH
oy
F CFs .
NN ENH
s’ | \—on
F 0 |
CFg i
~-N =
N7y N2
S [ OH
S
(@)
FsC \ I CF3 [
|
|
N-N 2 NH
i NS 2
S>-‘<,-OH
o {
~N =
- N \}J{i”?
S " OH
© |
CFs CF,4
[
NN ENH:
Qe
FaC O
CFq }
T SEL
|
O 1
CF; !
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N'Q NHo
S o,
Q/W\ /©/l\ HO’?'O
O H
CFs
| 4 e
] s>~*§~o\ o
: Ho-F~
(o)
F L
|
: gfﬂ NH,
S o,
Fel L O,[:;]/l\ Ho-R=C
|
N-N =z NH
ll I O—3 2
S o,
‘ s HO’*,”O
FiC &) OH
3[ \ | CF
3

st CF,
-N =
S
FsC O HO
OH
} CFa
N
Jc Ik
i S @ o
O t«fR:
OH
CFs
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N
0
/k/\)\/\ ) I >
© |
CF3 !
N =
O |
CF,;
I
~N =
/\/\@\/\ S ' OH
° |
CF3 '
-N [ =
/\@\/\ S [ OH
o} ' [
CF3 )
NN INH,

<
PCT/US2007/017282 (?(
S N-N =
S
)\/\)\/\ O\P’/O
i o HO oM
| : CFsy
-~N = -
\/\Q\/\ /@)\S o o
R?
o : HO' ‘OH
! CF3
|
l N-N ENH,
| D
//\v/\ti:l\/ﬁ\ s>~<L_o o
o HO %
CF,
~N =
/\\@\/\ Q/‘\S Q o
\P/’
N
© HO" ‘o
CF,
-~N =
] NN ENH
EF ] fo)
F>=)K/\/\/\ /@)\ \P\”O
F o HO" OH
F CF,
| S
S
O\P,O
7N\
O HO o
F CF, H
s,
S
/|©\/\/\ Q/k 3 =9
F O HO™
CF, H
NN ENH,
Fd
5 o)
\©\/\/\ /Q/\ \P”o
(&) N\
HO
CF3 OH
i NN ENH
O ST S5
| o HO ™
IF CF, OH
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CF; |
N-N NH2
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N NH,
I >—LMe
S O‘P/,O
NN HO™ oH
CF3
Nn-N NHz
l| 1N oMe
S
| RO
i S OH
O O cry
NH
N-O ¢
| p—\'Me
N O .o
R
HO OH
CF4
n-NH - NH2
I p—Me
Qp,/o
HO' o4
CF3
N-QO NH»
| Y ‘Me
\P,’O
HO’bH
CF3
N-N NH;
(] O\P’/O
HO OH
CF,
N NH
’ S\ wMe X ,’O
HO OH
CF,
N NH,
N\ we
} S ONPIIO
o HG OH
CFa
— NH,
h,‘ f\{ wWMe
s o, O
o HO OH
CF;
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NH
~N 2 N
3 uMe F ! i w% o
S \©\/\/\/\ ° A
[ 0 HO OH
l CF,
[
N MM, | N NH
I >—Lve | N
! s\
HO
o , o OH
CF.
F CFg I F : 3
F | A
|
NH NH
~N 2 -N 2
N o | /  Me
o | @ o HO OH
£ CFy - I F ] CFa
F i f
I NH | NHa
N’N [ 2 [ NN
wMe N Mo
s\
FaC . o f F1C7 0 HO OH
CF3 [ , CF,
NH, NH
N-N N ] N-N 2
. aM A\ LwMe
" , SH/%H FSC\:Q\/\/\/\ | ° O\PIIO
\©\/\/\/\o { | o HG OH

CF3 { j CF,4

as well as pharmaceutically acceptable salts, pho\'sphate derivatives, phosphate mimics,

I
or phosphate precursor analogs tlflereof. |
| |
| |
In some aspects, the present invention is cilirected to a compound of formula III:

IIx

or a pharmaceutically ac’ceptable salt the'reof, wherein:
R, is hydrogen, halogen‘, cyano, alkyl, aJ"yl, heteroaryl, cycloalkyl,
heterocycloalkyl, aralkyl, heteroalykl, -O- -alkyl)-O-aryl, -O-heteroaryl, -S-alkyl,

alkylene-O-alkyl, alkylene- CO;H alkylene-COzalkyl alkylSOg, alkylenesulfonyl,

10 alkylene-CO-amino, alkylene- CO -alkylamino, }alkylene-CO -dialkylamino, alkylene-NH-

[
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CO,H, alkylene-NH-COzalkyl -COzz‘ilkyl, -OH, -C(Oi)-alkyl, -C(0)0-alkyl, -CONH,, -
CO-alkylamino, -CO-dialkylamino, amino, alkylami'no or dialkylamino, any of which
may be optionally substituted on carbon with 1, 2, or 3 groups selected from halo, alkyl
haloalkyl, -CF3, -CN, -OH, or —O-alkyl !

A.is (C1-Cao)alkylene, (C2-Cao)alkenylene, of (C2-Cao)alkynylene, each of which
may be optionally suibstited on carb’on with 1, 2, orl|3 groups selected from OH, COH,
CO»alkyl, halogen, amino, alkylami}no, dialkylamin{o, -O-alkyl, alkylene-O-alkyl,
alkylene-OH, or alkylene-CO.H; | }

X is a bond or is CHy, O, -CH,0-, S, -8(0), -S(0)2, -C(0)-, -C(0)O-, or NRy,
wherein Ry 1s H or (C,-Cs)alkyl; “ |

R’ and R” are each independently hydro gen;, halogen, alkyl optionally substituted
on carbon with halogen, alkyl, or taken together with the carbon to which they are
attached form C=0O or a2 3, 4, 5,0r é-membered ringi'l, optionally containing 1 or 2

heteroatoms selected from O NH, N-alkyl, SO, or ;-ISO;,_, any of which may be optionally

substituted on carbon with alkyl or halogen l'

Rj; is absent, hydrogen, ha];ogen, cyano, alk'yl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, aralkyl, heteroalykl, -O-alkyl, -O;-aryl, -O-heteroaryl, aralkoxy,
heteroaralkoxy, -S-alkyl, alkylene-O-alkyl, alkylene-CO,H, alkylene-COzalkyl,
alkylSO,, alkylenesulfonyl, alkyi%ne—CO-amino, élkylene—CO-alkylamino, alkylene-CO-
dialkylamino, chylene-NH—COzﬁ, alkylene—NH—[COzalkyI -CO,alkyl, -OH, -C(O)-alkyl,
-C(0)O-alkyl, -CONHj;, -CO-alkylamino, -CO-dialkylamino, amino, alkylamino, and
dialkylamino, any of which may be optionally su1|'>stituted on carbon with 1, 2, or 3

groups selected from halo, alkyl, [OH, or —O-alkyl;
{

| I
"e ! 4
is phenyl or pyridy’l; |

|

|

. | ’
f .
is aryl, heteroaryl, heterocyclo, "or cycloalkyl, any of which may be

optionally substituted on carbon|with 1, 2, or 3 groups selected form halogen, alkyl, O-
alkyl, CO;H, CO,alkyl, halogen, amino, alkylan’!xino, dialkylamino, -O-alkyl, alkylene-
" |

coned or
| ) is not NH

O-alkyl, alkylene-OH, or a]kylclne-COZH, provx'ded that
R4 is hydrogen, cyano, qlkyl, aryl, heterc?aryl, alkylene-O-alkyl, alkylene-OH,

| |

| -14 -

l
1
i
|
|
I
|
‘I
)
|
|
|
i
|
I
|
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|
aryl, alkylene-O-alkyl, -CO,H, -CQ;-alkyl, alkylem:e—COZH, or alkylene-CO,-alkyl,
alkylene-OC(O)R wherein R is hyd“ro gen or alkyl; ¢ycloalkyl, heterocycloalkyl,
alkylene-NH,, alkylene-alkylamino, or alkylene-dialkylamino, any of which may be

optionally substituted on carbon with 1, 2, or 3 groups selected from OH, CO:H,
CO,alkyl, halogen, amino, alkylam.ino, dialkylamino, -O-alkyl, alkylene-O-alkyl,
alkylene-OH, or alkylene-CO-H, .

R;sand Rg are each indepenjdently selected %rom the group consisting of
hydrogen, alkyl, alkylene-OH, ary}, alkylene—O-alll'cyl, -COH, CQg-alkyl, alkylene-
OC(O)alkyl, cycloalkyl, heterocyclo, -C(O)-alkyl, |-C(O)-aryl, C(O)-aralkyl, -C(O)-
Oalkyl, -C(0)-0aryl, -C(0)-Oaralkyl, alkylene-amino, alkylene-alkylamino, and
alkylene-dialkylamino, any of which may be optionally substituted on carbon with
halogen, alkyl, hydroxyl, CO-H, COsalkyl or alkoxy; or

Rsand Ry, together with th'e nitrogen to wllllich they are attached, may forma 3, 4,
5, or 6-membered saturated or uns;aturated ring, og:Jtionally containing 1 or 2 additional

heteroatoms selected from O, S, NH, or N-alkyl, a("md optionally substituted on carbon

with halogen, alkyl, hydroxyl, or alkoxy;
i
Rs is hydrogen, alkyl or af'yl; and
nisoO, 1, or 2. .
|
In some embodiments, co_"mpounds of the present invention include compounds
listed in the following table: [
, NH NH
[ W% H | r\{ ?
S o Oz . s nCOzH
/\/\/\/\O ' PP e NGFaN o
CFs [ CF3
OH N-N NH2
N-N  NH: i >__[(\h43
’ S ) nCOzH S nCOzH
NSNS | A0
O . .
CFs | CF3
~N NH2 _ NH2
I WCO H I N\}‘l@fféo H
2
/Q/L S | /@/L R
AN
O
CFs | CFs
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Ly COH | >—gMe
: S .n 2 @ S nCOZH
©/W\O ~ N
CFs
CFy
n-N NHZI NH,
S . N
s COH Z COH
©\/\/\ " ’
! N
(0} L
CF; ’ /\//\/\/\O
_ CF;
NH,,
/Nm/l\r—‘}ncozH
2 -N .
/\/\/\/\O
CF; r
wherein n for each compound is 0, 1 or 2, as well|as pharmaceutically acceptable salts,

phosphate derivatives, phosphate/mimics, or phos'phate precursor analogs thereof.
|

In some aspects, the presefnt invention is directed to compound selected from:
(S)-2-Amino-2-(5-(4-(octyloxy)-3-(trifluoromethyl)phenyl)thiazol-2-yl)propan-1-ol;
2—Amino—2—(5-(4-(0ctyloxy)—3—(triﬂuoromethyl)plhenyl)thi azol-2-yl)propane-1,3-diol;

) (S)-2-Amino-2—(5-(4-(octyloxy)-‘3-(triﬂuorometh;yl)phenyl)-l,3,4-thiadiazol—2—

yDpropan-1-ol;

(S)-2-Amino-2-(5-(4-(5 -pheny]pc{antyloxy)-B-(trifiluoromethyl)phenyl)- 1,3,4-thiadiazol-2-

yDpropan-1-ol;
(8)-2-Amino-2-(5-(4-(4-phenylbutoxy)-3-(trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-
ylpropan-1-ol; I | '
(S)-2-Amino-2-(5-(4-(nonyloxy)-3-(trifluoromethyl)phenyl)-1,3 ,4-thiadiazole-2-
yDpropan-1-ol; l :
(8)-2-Amino-2-(5-(4-(decyloxy)-3(trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-yl)propan-
1-ol; 1
(5)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(5-(4-
(trifluoromethyl)phenyl)pentyloxy)phenyl)-1,3,4-thiadiazole-2-yl)propan-1-ol;
(S)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(5-(3-|
(trifluoromethyl)phenyl)pentyloxy)phenyl)-1,3 ,|4-thiadiazol~2—yl)propan- 1-ol;

(S)-2 —Amino-Z-(S-(4-(6-phenyllllexyloxy)-3—(triﬂuoromethyl)phenyl)-1 ,3,4-thiadiazol-2-
yDpropan-1-ol; .
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|

| |
(8)-2-Amino-2-(5-(4-(5 -(4-ﬂuoroph[enyl)pentyloxy)!—3—(triﬂuoromethyl)phenyl)—1 3,4~
thiadiazol-2-yl)propan-1-ol; |
(S)-Z-Amino—Z-(S—(4-(5-(3-ﬂu0roph’eny])pentyloxy)l-?:-(triﬂuoromethyl)phenyl)— 1,3,4-
thiadiazol-2-yl)propan-1-ol; |
($)-2-Amino-2-(5-(4-((4-pheny!-5- (tnﬂuoromethyl)thlophen-Z—yl)methoxy) -3-
(trifluoromethyl)phenyl)-1,3 ,4-th1a_ldl azol-2-y1)prop’an— 1-ol;
(S)-2-Amino—2-(5—(4-(7-phenymep£y}oxy)-3-(tri fluoromethyl)phenyl)-1,3,4-thiadiazol-2-
yl)propan-1-ol; #
(5)-2-Amino-2-(5-(3- (tnﬂuoromethyl) -4-(2- (tr1ﬂuchomethyl)phencthoxy)phenyl) 1,3,4-

!
WO 2008/016692 | ’} PCT/US2007/017282 7
i

thiadiazol-2-yl)propan-1-ol;
I
(S)-2-Amino-2-(5-(3 —(triﬂuoromethyl)-4—(3-(triﬂulnromethyl)phenethoxy)phenyl)—1 , 3,4~

(5)-2-Amino-2-(5-(3- (tnﬂuoromethyl)-4 -(4- (tnﬂularomethyl)phenethoxy)phenyl) 1,3,4-

|

thiadiazol-2-yl)propan-1-ol;

thiadiazol-2-yl)propan-1-ol;
(S)-2-Amino-2 —(S-(4—(benzyloxy)l3 -(triﬂuoromet}!lyl)phenyl)- 1,3,4-thiadiazol-2-
ylpropan-1-ol; J

(5)-2-Amino-2-(5- (4-phenethoxy-3 (tnﬂuoromethyl)phenyl) 1,3,4-thiadiazol-2-
yDpropan-1-ol; |

(S)-2-Amino-2-(5- (4-(3-phenylprl)poxy) 3- (tnﬂquomethyl)phenyl) 1,3,4-thiadiazol-2-
yl)propan-1-ol; |
(S)-2-Amino-2-(5-(4- (benzofma:jx-z-ylmethoxy)—B-(tnﬂuoromethyl)phenyl)—1 3.4-
thiadiazol-2-yl)propan-1-ol;

! I
(S)-2-Amino-2 -(5-(4-(benzo[b]tHiophen-Z-ylmethoxy)-3 -(trifluoromethyl)phenyl)-1,3,4-

thiadiazol-2-yl)propan-1-ol; |

(S)-2-Amino-2-(5-(4-(benzo{d][ 1’ ,3]di oxol-S-yln‘!aethoxy)-3-(h'iﬂuoromethyl)phenyl)—
1,3,4-thiadiazol-2-yl)propan-1 -ojl;

(S)—2—Amino-—2-(5-(3—(triﬂuorornvjethyl)-4-(4— (3-(t!riﬂuoromethyl)phenyl)butoxy)phenyl)—
1,3,4-thiadiazol-2-yl)propan-1-ol;

(S)-2-Amino-2-(5-(3 -(triﬂuoronlxethyl)-4-(4-(4-(!triﬂuoromethyl)phenyl)but‘oxy)phenyl)-
1,3,4-thiadiazol-2-yl)propan-1 -q‘l;

(25)-2-Amino-2-(5-(4-(3 ,7~diméthyloctyloxy)—3t(m fluoromethyl)phenyl)-1,3,4-
thiadiazol-2-yl)propan-1-ol;

| -17

|
a'
| |
o
|
|
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(S)—Z-Amino-Z—(S-(4-(4~propylphene’,thoxy)-3—(triﬂuoromethyl)phenyl)-l ,3,4-thiadiazol-
2-yl)propan-1-ol; I
(5)-2-Amino-2-(5-(4-(4- butylphenethoxy) -3 (tnfluoLomethyl)phenyl) 1,3,4-thiadiazol-2-
yl)propan-1-ol; | ‘
(S)—Z—Amino—Z-(S-(4-(4-ethylphene£hoxy)-3-(tn'ﬂuolromethyl)phenyl)-1,3,4—thiadiazol—2-
yl)propan-1-ol; : l
(S)-2-Amino-2-(5-(4-(7,7,8,8 8-pentaﬂuorooctyloxy)-3~(triﬂuoromethyl)phenyl)-1,3,4-
thiadiazol-2-yl)propan-1-ol; I '
(8)-2-Amino-2-(5-(4-(4-(2- ﬂuorophenyl)butoxy) 3' (trifluoromethyl)phenyl)-1,3,4-
thiadiazol-2-yl)propan-1-ol; { |
(S)-2—Amino-2-(5-(4-(4-(3-ﬂuorop‘henyl)butoxy)-?:i-(triﬂuoromethyl)phenyl)-1 »3,4-
thiadiazol-2-yl)propan-1-ol; i )
(S)-2-Amino-2-(5-(4-(4-(4-fluorophenylbutoxy)-3-(trifluoromethylphenyl)-1,3,4-
thiadiazol-2-yl)propan-1-ol; ,‘ )] |
(S)-2—Amino—2—(5-(4-(6-(2—fluorophenyl)hexyloxx)-fi~(triﬂuorornethy1)phenyl)—1,3,4-
thiadiazol-2-yl)propan-1-ol; i l
(5)-2-Amino-2-(5 -(4-(6-(3-ﬂuoroll)henyl)hexyIOX)!()&-(tn'ﬂuoromethyl)pheny])-1 43,4~
thiadiazol-2-yl)propan-1-ol; | |
(S)—Z-Amino-Z-(S-(4-(6-(4-ﬂuorophenyl)hexyloxl;y)-3-(triﬂuoromethyl)phenyl)—1,3,4-
thiadiazol-2-yl)propan-1-ol; I f
(S)—Z—Amino-Z-(S-(4—(5~(3,4—diﬂ\’10rophenyl)pentv'yloxy)-3—(triﬂuoromethyl)phenyl)—
1,3,4-thiadiazol-2-yl)propan-1—01:; (
(S)-Z—Amino-Z-(S-(3-(triﬂuorom§thyl)—4-(5-(2,4,:5-triﬂuorophenyl)pentyloxy)phenyl)—
1,3,4-thiadiazol-2-yl)propan-1-ol; |
(8)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(6-(3- |
(triﬂuoromethyl)phenyl)hexyloxly)phenyl)- 1 ,3,4f-thiadiazol-2—y1)propan—1 -ol;
(S5)-2-Amino-2-(5-(3-(triflucromethyl)-4-(6- (4-
(tnﬂuoromethyl)phenyl)hexyloxy)phenyl) -1,3, 4 thiadiazol-2-yl)propan-1-ol;
(5)-2-Amino-2-(5-(4- (octylthlo) -3- (tnﬂuoromethyl)phenyl) -1,3,4-thiadiazol-2-
yl)propan-1-ol; , |
(S)-2-Amino-2-(5-(4—(octylsu1f9ny1)-3-(tﬁﬂuorpmethyl)phenyl)—1 .3,4-thiadiazol-2-
yDpropan-1-ol; ! (
| |
| |
‘ |
|
i

- 18-

|
{
| |
|
| |
|
|

| |
!
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(5)-2-Amino-2-(3-(4-(octyloxy)-3- (t'nﬂuoromethyl)phenyl) -1,2,4-oxadiazol-5-

y)propan-1-ol; |

(R)-2-Amino-2-(5 —(4—(octyloxy)-3—(!triﬂuoromethyl)'phenyl)— 1H-pyrazol-3-yl)propan-1-
ol; | -
(S)-Z-Amino—.’l-(.%—(4-(octyloxy)-3-(t1'iﬂuoromethyl)'phenyl)isoxazol-5-yl)propan-l—ol;
(S)-2-Amino-2-(5-(4-(octy10xy)-3—(;triﬂuorornethyl?lphenyl)-l,3,4-oxadiazol-2—
yDpropan-1-ol; | {‘
(S)—Z~Amino—2-(5-(4-(6-pheny1hexyloxy)—3-(triﬂuc?romethy_l)phenyl)thiazol-Z-
yDpropan-1-ol; J '

(S)-2-Amino-2-(5-(3- (tr1ﬂu0romethy1)—4 -(5-(4- .
(mﬂuoromethyl)phenyl)pentyloxy)phenyl) thlazol)-Z-yl)propan-l -ol;

and pharmaceutically acceptable s.lalts, phosphate derivatives, phosphate mimics, and
phosphate precursor analogs there‘of. (

In some aspects, the present invention is d?recte to a compound which is (S)-2-
Amino-2-(5-(4—(octyloxy)-3-(triﬂlhoromethyl)phehyl)thiazol-2-yl)propan—1—ol ora
pharmaceutically acceptable salt, i)hosphate derivlative, phosphate mimic, or phosphate
precursor analog thereof._In othexl' aspects, the present invention is directe to a
compound which is (S)~2-Amino-12—(5 —(4—(octylo>fcy)-3 -(trifluoromethyl)phenyl)thiazol-
2-yl)propyl dihydrogen phosphate or a pharmacell'ltically acceptable salt thereof.

In some aspects, the present invention is q'lirecte to a compound which is (5)-2-
Amino-2-(5~(4-(octyloxy)—S-(triﬂuoromethyl)phényl)—1 ,3,4-thiadiazol-2-yl)propan-1-ol
or a pharmaceutically acceptablefsalt, phosphate derivative, phosphate mimic, or a
phosphate precursor analog there;of. In other asp’ects, the present invention is directe to a
compound which is (S)-2-Aminq—2-(5-(4-(octylo‘xy)-3-(n'iﬂuorornethyl)phenyl)-l,3,4-
thiadiazol-2-yl)propyl dihydrogen phosphate or fa pharmaceutically acceptable salt
thereof. ! l

In some aspects, the pre;’ent invention isfdirected to a method of treating a
sphingosine 1-phosphate associ:%.ted disorder in a subject in need thereof comprising
administering to the subject a therapeutically saIfe and effective amount of a compound
of any of formulas I, Il or III, or a phannaceutic:ally acceptable salt, phosphate
derivative, phosphate mimic, or phosphate prec,{lrsor analog thereof, such that the

sphingosine 1-phosphate associated disorder is ‘ltreated.
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In some aspects, the presenft invention is di!rected to a method of treating an

autoimmune disorder comprising administering to |a subject in need thereof a

pharmaceutically acceptable amount of a compound of any of formulas I, II or III, such

that the autoimmune disorder is treated.

In some aspects, the presez‘;lt invention is di;rected to a method treating transplant
rejection comprising administering to a subject in need thereof a pharmaceutically -
acceptable amount of a compound of any of formulas I, IX or III, such that the transplant
rejection is treated. ‘ |

In some aspects, the presef'lt invention is directed to a compound of any of
formulas I, II or III for use as a therapeutic substance.

In some aspects, the presejrlt invention is directed to a compound of any of
formulas I, II or III for use in the :treatment of sph!ingosine associated disorders. In some
aspects, the present invention is directed to a comipound of any of formulas I, II or III for
use in the treatment of multiple sci‘:lerosis.

In some aspects, the prese’nt invention is directed to a compound of any of
formulas I, II or III for use in theimanufacture of ,a medicament for use in the treatment
of sphingosine associated disorders. In some aspects, the present invention is directed to
a compound of any of formulas I], II or III for use in the manufacture of a medicament
for the treatment of multiple sclerrosis.

In some aspects, the present invention is directed to a pharmaceutical

J

composition comprising a compound of any of formulas T, MorIanda

pharmaceutically accepfable carrier.

|directed to a process for making any of

!

In some aspects, the presfent invention is

the compounds described herein;

DETAILED DESCRIPTION OF THE INVENTION

Defintions .

The following definitions are used, unless otherwise described.
“Halogen” or “halo” means fluoro (F), chloro (Cl), bromo (Br), or iodo (I).
‘ |

The term “hydrocarbon”]: used alone or asa suffix or prefix, refers to any

structure comprising only carbolln and hydrogen Jatoms up to 14 carbon atoms.
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The term “hydrocarbon radical” or “hydrocarbyl” used alone or as a suffix or

prefix, refers to any structure as a result of removing one or more hydrogens from a

hydrocarbon. '

The term “alkyl’ used alone or as a suffix or prefix, refers to monovalent straight

or branched chain hydrocarbon radicals comprising 1 to about 12 carbon atoms.

The term “alkylene” used :alone or as sufﬁix or prefix, refers to divalent straight

or branched chain hydrocarbon radicals comprisiﬁg 1 to about 12 carbon atoms, which

serves to links two structures together.

The term “cycloalkyl” use"d alone or as suffix or prefix, refers to a saturated or

partially unsaturated monovalent ring-containing frydrocarbon radical comprising at

least 3 up to about 12 carbon atoms.

The term “aryl” used alon;e or as suffix or| prefix, refers to a monovalent
hydrocarbon radical having one or more polyunsaturated carbon rings having aromatic
character, and comprising 5 up to about 14 carbon atoms.

The term “heterocycle” u‘:sed alone or as a'tsufﬁx or prefix, refers to a ring-
containing structure or molecule having one or more multivalent heteroatorns,
indépendently selected from N, (I) and S, as a part of the ring structure and including at
least 3 and up to about 20 atoms lin the ring(s). ﬁeterocycle may be saturated or
unsaturated, containing one or more double bonds, and heterocycle may contain more
than one ring. When a heterocyc’:le contains more than one ring, the rings may be fused
or unfused. Fused rings generally refer to at least two rings share two atoms
therebetween. Heterocycle may;‘ have aromatic character or may not have aromatic
character.

The terms “heterocyclic group”, “heteroé:yclic moiety”, “heterocyclic”, or
“heterocyclo” used alone or as a suffix or prefix, refers to a radical derived from a
heterocycle by removing one orl more hydrogens therefrom.

The term “heterocyclyl™ used,alone or at a suffix or prefix, refers a monovalent
radical derived from a heterocycle by removing one hydrogen therefrom.

The term “heteroaryl" uéed alone or as a suffix or prefix, refers to a heterocycl)'ll
having aromatic character. : }

Heterocycle includes, fqr example, monocyclic heterocycles such as: aziridine,

I

oxirane, thiirane, azetidine, oxetane, thietane, p‘yrrolidine, pyrroline, imidazolidine,

pyrazolidine, pyrazoline, dioxolane, sulfolane 2,3-dihydrofuran, 2,5-dihydrofuran

-21k
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tetrahydrofuran, thiophane, piperidi:ne 1,2,3,6-tetrahydro-pyridine, piperazine,
morpholine, thiomorpholine, pyran | thiopyran, 2,3- dlhydropyran tetrahydropyran, 1,4-
dihydropyridine, 1,4-dioxane, 1,3- dloxane, dloxane‘ , homopiperidine, 2,3,4,7-tetrahydro-
1H-azepine homopiperazine, 1,3- dl‘oxepane, 4,7- dll‘lydro-l ,3-dioxepin, and
hexamethylene oxide. [ [ '

In addition, heterocycle includes aromatic l"!ieterocycles (heteroaryl groups), for
example, pyridine, pyrazine, pyrimidine, pyridazinfe, thiophene, furan, furazan, pyrrole,
imidazole, thiazole, oxazole, pyrazole, isothiazole,f isoxazole, 1,2,3-triazole, tetrazole,
1,2,4-thiadiazole, 1,2,4-oxadiazole,

1,2,3-thiadiazole, 1,2,3-oxadiazole, 1,2,4-triazole,
1,3,4-triazole, 1,3,4-thiadiazole, afd 1,3,4-oxadiazole.

Additionally, heterocycle ei.ncompass polyqlzyclic heterocycles, for example,
indole, indoline, isoindoline, quingline, tetrahydroquinoline, isoquinoline,
tetrahydroisoquinoline, 1,4-benzo!dioxan, coumari!n, dihydrocoumarin, benzofuran, 2,3-
dihydrobenzofuran, isobenzofurar;fl, chromene, chroman, isochroman, xanthene,
phenoxathiin, thianthrene, indolizfine, isoindole, irlmdazole, purine, phthalazine,
naphthyridine, quinoxaline, quinalzoline, cinnoline, pteridine, phenanthridine,
perimidine, phenanthroline, phenazine, phenothiazine, phenoxazine, 1,2-benzisoxazole,
benzothiophene, benzoxazole, be!nzthiazole, benzimidazole, benztriazole, thioxanthine,
carbazole, carboline, acridine, pyrolizidine, and quinolizidine.

In aédition to the polycycllic heterocycles]described above, heterocycle includes
polycyclic heterocycles wherein lthe ring fusion between two or more rings includes
more than one bond common to Poth rings and more than two atoms common to both
rings. Examples of such bridged fheterocycles inoTilude quinuclidine,
diazabicyclo[2.2.1]heptane and "'/-oxabicyclo{z.,’li.l]heptane.

Heterocyclyl includes, for example, mon"ocyclic heterocyclyls, such as:
aziridinyl, oxiranyl, thiiranyl, az;etidinyl, oxetan):/l, thietanyl, pyrrolidinyl, pyrrolinyl,
imidazolidinyl, pyrazolidinyl, pj/razolinyl, dioxc;ﬂanyl, sulfolanyl, 2,3-dihydrofuranyl,
2,5-dihydrofuranyl, tetrahydrofiiranyl, thiophan)'d piperidinyl, 1,2,3,6-tetrahydro-
pyridinyl, piperazinyl, morphohnyl thlomorpholmyl pyranyl, thiopyranyl, 2,3-
dihydropyranyl, tetrahydropyranyl 1,4- dlhydropyndmyl 1,4-dioxanyl, 1,3-dioxanyl,
dioxanyl, homopiperidinyl, 2,3,;4,7—tetrahydro-I)H-azeplnyl, homopiperazinyl, 1,3-
dioxepanyl, 4,7-dihydro-1,3-di3xepinyl, and ha’camethylene oxidyl.

| |
| |
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In addition, heterocyclyl includes aromatic h‘eterocyclyls or heteroaryl, for
example, pyridinyl, pyrazinyl, pyrimidinyl, pyridazinyl, thienyl, furyl, furazanyl,
pyrrolyl, imidazolyl, thiazolyl, oxaz:‘ialyl, pyrazolyl, i‘so'thiazolyl, isoxazolyl, 1,2,3-
triazolyl, tetrazolyl, l,2,3-thiadiazo]gyl, 1,2,3-oxadiazolyl, 1,2,4-triazolyl, 1,2,4-
thiadiazolyi, 1,2,4-oxadiazoly], 1,3,4—triazoly1, 1,3,4-thiadiazolyl, and 1,3,4 oxadiazolyl.

Additionally, heterocyclyl encompasses polycyclic heterocyclyls (including both

aromatic or non-aromatic), for example, indolyl, indolinyl, isoindolinyl, quinolinyl,
tetrahydroquinolinyl, isoquinolinyl, tetrahydroisoquinolinyl, 1,4-benzodioxanyl,
coumarinyl, dihydrocoumarinyl, ben}zofuranyl, 2,3-c%ihydrobenzoﬁ1ranyl,
isobenzofuranyl, chromenyl, chrometmyl, isochromaﬁy], xanthenyl, phenoxathiinyl,

thianthrenyl, indolizinyl, isoindolyl, indazolyl, purinyl, phthalazinyl, naphthyridinyl,
l

phenanthrolinyl, phenazinyl, phenothiazinyl, phenoxazinyl, 1,2-benzisoxazolyl,

quinoxalinyl, quinazolinyl, cinnolinyl, pteridinyl, phlenantlu'idinyl, perimidinyl,
benzothiophenyl, benzoxazolyl, benzthiazolyl, benziimidazolyl, benztriazolyl,
thioxanthinyl, carbazolyl, carbolinyl, acridinyl, pyrolizidinyl, and quinolizidinyl.

In addition to the polycyclic heterocyclyls described above, heterocyclyl includes

- polycyclic heterocyclyls wherein thel ring fusion between two or more rings includes

more than one bond common to both rings and more than two atoms common to both
rings. Examples of such bridged hetéirocycles includle quinuclidinyl,
diazabicyclo[2.2.1]heptyl; and 7—oxébicyclo[2.2. 1heptyl.

The term “‘six-membered” used as prefix refe|rs to a group having a ring that
contains six ring atoms.

The term “five-membered’ used as prefix rei}ers to a group having a ring that
contains five ring atoms.

A five-membered heteroaryl ring is a heteroaryl with a ring having five ring
atoms wherein 1, 2 or 3 ring atoms aire independentl}'r selected from N, O and S.

Exemplary five-membered ring hetefjoaryls are thienyl, furyl, pyrrolyl, imidazolyl,
thiazolyl, oxazolyl, pyrazolyl, isothiézolyl, isoxazolyl, 1,2,3-triazolyl, tetrazolyl, 1,2,3-
thiadiazolyl, 1,2,3-oxadiazolyl, 1,2,4;1-tn'azolyl, 1,2,4—1thiadiazolyl, 1,2,4-oxadiazolyl,
1,3,4-triazolyl, 1,3,4-thiadiazolyl, and 1,3,4- oxadiazolyl.

A six-membered ring heteroaryl is a heteroarliyl with a ring having six ring atoms

wherein 1, 2 or 3 ring atoms are independently select‘;ed from N, O and S. Exemplary

o |

|
|
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six-membered ring heteroaryls are| pyridyl, pyrazinyl, pyrimidinyl, triazinyl and
pyridazinyl.
The term “aralkyl” refers to an alkyl group| substituted with an aryl group.

The term “heteroaralkyl” refers to an alkyl group substituted with an heteroaryl

group. |
Unless otherwise specified, the term “substituted”, when used as a prefix, refers
to a structure, molecule or group, wherein one or fnore hydrogens are replaced with one
or more alkyl groups, or one or mbre chemical groups containing one or more
heteroatoms selected from N, O, S, F, Cl, Br, I, and P. Exemplary chemical groups
containing one or more heteroatorjns include heterocyclyl, -NQO,, -O-alkyl, halo, -CF3, -
CO;H, -COzR, -NH, -SH, -NHR, -NR3, -SR, --SO3H, -SO;R, --S(O)R, -CN, -OH, -
C(O)NR;, --NRC(O)R, oxo (=O),i imino (=NR), t1|“1io (=8), and oximino (=N-OR),
wherein each “R” is alkyl as defined above. For example, substituted phenyl may refer
to nitrophenyl, pyridylphenyl, me[thoxyphenyl, chlorophenyl, amimophenyl, an so on,
wherein the nitro, pyridyl, methoxy, chloro, and amino groups may replace any suitable

‘ .

hydrogen on the phenyl ring. It will be understood that “substitution” or “substituted

|

with” includes the implicit proviso that such subsLitution is in accordance with the

|

permitted valence of the substituted atom and the|substituent, and that the substitution

results in a stable compound, e.g., which does not spontaneously undergo transformation
such as by rearrangement, cyclize}tion, elimination, etc.

The term ““alkoxy” used alone oras a sufﬁx or prefix, refers to radicals of the
general —O-alkyl, Exemplary alkoxy groups includes methoxy, ethoxy, propoxy,
isopropoxy, butoxy, t-butoxy, isobutoxy, cyclopropylnethoxy, allyloxy, and
propargyloxy. _

The term “amine” or “amino” used alone |0r as a suffix or prefix, refers -NH.

The term ‘“‘alkylamino™ used alone or as a’ suffix or prefix, refers -NH(alkyl).

|

The term “‘dialkylamino” used alci)ne or as a suffix or prefix, refers -NH(alkyl).

“Acyl” used alone, as a pr;eﬁx or suffix, rr|1eans -C(0O)-R, wherein R hydrogen,
hydroxyl, amino, alkylamino, didlkylamino, or alkoxy, any of which may be substituted
as provided by the defiontion of ‘l‘substituted” given above. Acyl groups include, for
example, acetyl, propionyl, benzoyl, phenyl acetyl, carboethoxy, and

dimethylcarbamoyl.

-24 -
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Some of the compounds in the present invention may exist as stereoisomers,

including enantiomers, diastereomers, and geometric isomers. All of these forms,
including (R), (S), epimers, diastereomers, cis, trans, syn, anti, solvates (including
hydrates), tautomers, and mixture§ thereof, are contemplated in the compounds of the

present invention.

The invention also relates to salts of the compounds of the invention and, in

particular, to pharmaceutically acceptable salts. Aj “pharmaceutically acceptable salt” is
a salt that retains the desired biological activity ofithe parent compound and does not

- impart any undesired toxicological effects. The salts can be, for exa:nplé, salts with a
suitable acid, such as hydrochloric acid, hydrobroLnic acid, sulfuric acid, phosphoric
acid, nitric acid, and the like; acetic acid, oxalic acid, tartaric acid, succinic acid, malic
acid, benzoic acid, pamoic acid, a!lginic acid, methanesulfonic acid, naphthalenesulfonic
acid, and the like. Also included are salts of cations such as ammonium, sodium,
potassium, lithium, zinc, copper, t:>ariurn, bismuth’, calcium, and the like; or organic
cations such as tetralkylammonium and trialkylamnmonium cations. Combinations of the
above salts are also useful. Salts of other acids and/or cations are also included, such as
salts with trifluoroacetic acid, chll‘oroacetic acid, and trichloroacetic acid.
The invention also includes diffex!'ent crystal forms, hydrates, and solvates of the
compounds of the invention.

The terms “phosphate precursor” and “phosphate precursor analog,” as used
herein, refer to substituent moietiies in invention compounds that may be directly
phosphorylated in vivo, or which "may be cleaved|in vivo to reveal a moiety that may
then be phosphorylated in vivo. In certain embodiments, the phosphate precursor may
be Li-O-H or L;-O-L,, wherein L, is a linking moiety and L, is a labile moiety.
Exemplary embodiments of the p;hOSphate precussor, include but are not limited to -
alkyl-OH, -halo-alkyl-OH, alkox’y—OH, -alkyl-OCOR?, -halo-alkyl-OCOR?, -alkoxy-
OCOR?®, -alkyl-OC(O)NR® R?, -‘halo-alkyl-OC(Q)NHRa R®, -alkoxy-OC(O)NR®R?, -
(CH2)CO2R", and -(CH2),CH,=CHC(O)OR’, wherein
qis an integer between 0 ‘and 4, |

|

R® and R are independently selected frorh the group consisting of hydrogen,

|
straight chain or branched C;-Cg-alkyl, all of which may be optionally substituted with

OH, halogen, straight chain or branched Cl-Cs-a koxy, straight chain or branched halo-
C,-Cs-alkyl, straight chain or branched halo-Cl Cs-alkoxy, Ci-Cs-alkoxy-Cy-Cg-alkyl,

25
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hydroxyl-C;-C¢-alkyl, carboxy-C;-Cs-alkyl, substitited or unsubstituted Ci-Cyo

carbocyclic rings, and substituted or unsubstituted C3-Cso heterocyclic rings, which may

contain one or more heteroatoms ar’xd may be saturated or unsaturated; and

R is selected from the grou_"p consisting of hllydrogen, straight chain or branched

aryl group, or one of the following] groups.

o |

f—rpc. I §—'|‘H2C\O/LK/
|

s i P
—HC A 3 C-
|
Me o ' l\,/le 0O

EICIH\O /U\

é__ CHz/—NHZ

|

%_I_CHZ/'—NH

C;-Cg-alkyl, straight chain or branc_’hed halo-C,-Cgs-alkyl, substituted or unsubstituted

| |
g\c/-"‘N\ é\c/—' (’gi

The “linking moiety,” may contain 1-8 atoms or may be a bond, and serves as the
4

connection point through which tlhe phosphate mimic, phosphate derivative, or

10 phosphate precursor substituent moieties are link

ed to the remaining structure of the

compounds of the invention. In certain embodiments, the linking moiety may include,

but is not limited to, substituted or unsubstituted alkyl (e.g., methylene chains),
substituted or unsubstituted alkelllyl (e.g., n-alkenes), substituted or unsubstituted

alkynyl, substituted or unsubstituted halo-alkyl, ¢
]alkoxy. In specific embodiments, the linking moiety

15 substituted or unsubstituted halo-

may be carbonyl derivatized. |

substituted or unsubstituted alkoxy, and

The language “labile moi'ety” refers to a !rnoiety that is subject to cleavage, for

instance, by hydrolysis or enzymatic degradatior

1. In certain embodiments, the labile

moiety is an ester moiety, which may result in a/carboxylate or hydroxyl derivative,

20  depending on the orientation of the ester ﬁmctio:nality in the molecule prior to cleavage.

The term “phosphate derivative” refers t;o substituent moieties in invention

compounds that contain a phosphate or phospha{te ester group. When a compound of the
! (

invention containing a phosphaﬁe derivative is a;dministered to a subject, the compound

may act as is in vivo or the phos“phate derivative (within the compound) may be cleaved

|
|

1

|
l
1
|
i
|
!
{
|
l
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and then re-phosphorylated in vivo leading to an active compound. In certain

embodiments, the phosphate derivative may be selected from the group consisting of -
(CH,), OPO,R°R”, -(CH,){OPO;RR®, and —(CH;)QOPOZ(S)R“RE, wherein

q is an integer between 0 and 4; and 5

RY and R® are each indep{endently selectec!l from the group consisting of
hydrogen, straight chain or branc%hed C1—C5-a1ky1|, straight chain or branched halo-C;-Cs-
alkyl, substituted or unsubstituteid aryl group, an? a prodrug derivatizing moiety (PDM).

The term “phosphate mirhic” refers to substituent moieties in invention

compounds in which a phosphate substrate has bleen replaced with a non-hydrolyzable

functional group, resulting in a moiety that mimi‘cs the biological function of a
phosphate or phosphate ester moiety. In certain Lmbodiments, the phosphate mimic is -
i,l-Zz, wherein L, is a linking moiety and Z; is ajnon-hydrolyzable moiety covalently
bonded, to L;. ' In certain embodiments, the phosphate mimic is selected from the group
consisting of -(CHz)qCH;PO;RR’, and -(CH,),C(Y1)(Y2)PORR®, wherein

q is an integer between 0 and 4; |

Y and Yy are independehtly selected from the group consisting of hydrogen,
straight chain or branched Cl-Cé-alkyl, all of which may be optionally substituted with
OH, halogen, straight chain or b%ranched C-Cs-2lkoxy, straight chain or branched halo-
C,-Ce-alkyl, straight chain or branched halo-C,-Cg-alkoxy, C;-Cs-alkoxy-C;-Cs-alkyl,
hydroxyl-C,-Cg-alkyl, carboxy-C,-Cs-alkyl, substituted or unsubstituted C3-Cyg

carbocyclic rings, and substituted or unsubstituted C3-C,p heterocyclic rings, which may

contain one or more heteroatom§ and may be saturated or unsaturated; and

R® and R°® are each indeﬁendently selected from the group consisting of
hydrogen, straight chain or branched C‘-CG-alky‘l, straight chain or branched halo-C;-Cg-
alkyl, substituted or unsubstituted aryl group, and a prodrug derivatizing moiety (PDM).

The language “non—hydrjolyzable moiety;’ is art-recognized, and refers to
moieties containing bonds, such: as carbon-phosphorous bonds, that are not hydrolyzable

in vivo.

Compounds of the Invention

In some aspects, the present invention is/directed to a compound of formula I:

-27-




10

15

20

25

WO 2008/016692

R, R’
N\ /

R1—A_"C”'

PCT/US2007/017282

or a pharmaceutically acceptable salt thereof, wherein:

R, is hydrogen, halogen, cyano, alkyl, aryl, heteroaryl, cycloalkyl,

heterocycloalkyl, aralkyl, heteroalykl, -O-alkyl,

TO-aryl, -O-heteroaryl, -S-alkyl,

alkylene-O-alkyl, alkylene-CO;H, alkylene-CO{alkyl, alkylSO,, alkylenesulfonyl,

alkylene-CO-amino, alkylene-CO-alkylamino,

CO,H, alkylene-NH-COzalkyt -COqalkyl, -OH,

alkylene-CO-dialkylamino, alkylene-NH-
_C(O)-alkyl, -C(0)O-alkyl, -CONH, -

CO-alkylamino, -CO-dialkylamino, amino, alkyiamino, or dialkylamino, any of which

may be optionally substituted on carbon with 1,

haloalkyl, -CF3, aryl, -CN, -OH, or —O-alkyl;

2, or 3 groups selected from halo, alkyl,

A is (C;-Cyp)alkylene, ((;z-Czo)alkenylerie, or (C,-Cyo)alkynylene, each of which
may be optionally suibstited on ;carbon with 1, 2, 03 groups selected from OH, COzH,

CO,alkyl, halogen, amino, alkylamino, dialkylamino, -O-alkyl, alkylene-O-alkyl,

alkylene-OH, or alkylene—COzﬂ;

X, is a bond or is CHz, O,-CH,0-, 8, -8(0), -S(0)2, -C(0O)-, -C(O)O-, or NRy,

wherein Ry is H or (C;- C5)alky1'

R’ and R” are each mdependently hydrogen, halogen, alkyl optionally substituted

on carbon with halogen, alkyl or taken to gether with the carbon to which they are

attached form C=Qora 3, 4, 5,‘or 6-membered
heteroatoms selected from O NH, N-altkyl, SO,
substituted on carbon with alkyl or halogen

R; 1s cyano, alkyl, aryl, heteroaryl cycl

nng, optionally containing 1 or 2

or SO,, any of which may be optionally

oalkyl heterocycloalkyl, aralkyl,

heteroalykl, -O-alkyl, -O-aryl, 'O-heteroaryl aralkoxy, heteroaralkoxy, -S-alkyl,
alkylene-O-alkyl, alkylene- COZH alkylene- COzalkyl alkylSO,, alkylenesulfonyl,

alkylene-CQO-amino, alkylene-CO-alkylamino,

alkylene-CO-dialkylamino, alkylene-NH-

CO,H, alkylene-NH-COzalkyl -COsalkyl, -OH, -C(0)-alkyl, -C(0)0-alkyl, -CONH,, -

CO-alkylamino, —CO-dialkyIanpino, amino, alk

may be optionally substituted c$n carbon with 1
|
OH, or —O-alkyl;

ylamino, and dialkylamino, any of which

, 2, or 3 groups selected from halo, alkyl,

~28-
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R3 is absent, hydrogen, halogen, cyano, a;lkyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, aralkyl, heteroalykl, -O-alkyl, <O-aryl, -O-heteroaryl, aralkoxy,
heteroaralkoxy, -S-alkyl, alkylen%e—O-alkyl, alkylene-CO,H, alkylene-CQOjalkyl,
alkylSO,, alkylenesulfonyl, alkyiene-CO-amino, alkylene-CO-alkylamino, alkylene-CO-
dialkylamino, alkylene~NH—C02:{H, alkylene-NH-CO,alkyl -COsalkyl, -OH, -C(O)-alkyl,
-C(0O)O-alkyl, -CONH,, -CO-allﬁylamino, -CO-dialkylamino, amino, alkylamino, and

dialkylamino, any of which mayibe optionally s?bstituted on carbon with 1, 2, or 3

groups selected from halo, alkyl,f OH, or —-O-alkyl;

‘E is phenyl or pyndyl;
‘H 1s aryl, heteroali'yl, heterocyclo, or cyclbalkyl, any of which may be

optionally substituted on carbon‘i with 1, 2, or 3 groups selected form halogen, alkyl, O-

alkyl, CO,H, COsalkyl, halogen, amino, alkylamino, dialkylamino, -O-alkyl, alkylene-

o
O-alkyl, alkylene-OH, or alkylene-CO-H, provided that is not NH

R, is hydrogen, cyano, alkyl, aryl, heteroaryl, alkylene-O-alkyl, alkylene-OH,

aryl, alkylene-O-alkyl, -CO,H, i-COz-alkyl, alkylene-CO,H, or alkylene-CO;-alkyl,
alkylene-OC(O)R wherein R is hydro gen or alkyl; cycloalkyl, heterocycloalkyl,

alkylene-NHo, alkylene-alkylamino, or alkyleni;-dialkylmnino, any of which may be
optionally substituted on carbon with 1, 2, or 3 groups selected from OH, CO,H,
COsalkyl, halogen, amino, alkyélamino, dialkyla'mino, -O-alkyl, alkylene-O-alkyl,
alkylene-OH, or alkylene—COzﬂ;

R;sand Rg are each independently selectgd from the group consisting of
hydrogen, alkyl, alkylene-OH, aryl, alkylene-Ol-alkyl, -CO,H, CO»-alkyl, alkylene-
0OC(O)alkyl, cycloalkyl, hetero:i;yclo, -C(0)-alkyl, -C(O)-aryl, C(O)-aralkyl, -C(O)-
Oalkyl, -C(0O)-Oaryl, —C(O)-Oa{ralkyl, alkylene-amino, alkylene-alkylamino, and
alkylene-dialkylamino, any of which may be o;?tionally substituted on carbon with
halogen, alkyl, hydroxyl, CO,H, CO,alkyl or alkoxy; or

R;s and Rg, together wit}’;x the nitrogen to|which they are attached, may form a 3, 4,

5, or 6-membered saturated or Uinsaturated ring, optionally containing 1 or 2 additional
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heteroatoms selected from O, S, ﬁH, or N-alkyl, and optionally substituted on carbon

with halogen, alkyl, hydroxyl, or alkoxy;
R is selected from the group consisting of -OH, -O-alkyl, alkylene-OH, -COH,
alkylene-CO,H, -C(O)O-alkyl, —ailkylene—COz-alkyl -C(0)O-aryl, -CH,=CHCO-H, -
CH,=CHC(0O)O-alkyl, —CH2-CHC(O)O-aryl -OPOszlsz, -OPO3Rp1R 2, -
CH,POsR1R 2, —OPOz(S)Rmez, and -C(Z’)( ”)PO3RP1RP2, any of which may be
optionally substituted on carbon \Lwth halogen, alkyl hydroxyl, carboxy, or alkoxy; and
wherein j |
Z’ is hydroxyl or halogené;
Z” is H or halogen;
R, and Ry; are each independently hydrogen, C,-Ce-alkyl, aryl, or one of the

following groups:

O Q

E—Hzc\o /?J\ g_HZC‘O j\/ g‘HzC\O/U\]/ E_Hzc\o/u\,<

S S| SO K IS N 9
L %/C‘c/u\o’\ §/C‘_o/u\o -0 AN

%/CH\O)I\ g/CH\o)l\/ g/ j\o/u\( E/ \o)‘j<

Y is heterocyclo or heteroaryl.

In some embodiments, R; is aryl or heteroaryl, optionally substituted with 1, 2,
or 3 groups selected from halo, alkyl, haloalkyl, |-aryl, -CF3, -CN, -OH, or —O-alkyl. In
some embodiments, R; is aryl, eg.g., phenyl, optionally substituted with 1 or 2 groups

selected from -CFj, -CN, -OMe, -Cl or -F. In some embodiments, R, is heteroary}, e.g.,
thiophene or benzothiophene, of)tionally substitiited with 1 or 2 groups selected from
phenyl, -CF3, -CN, -OMe, -Cl OL' -F. In some en!abodiments, R, is hydrogen. In other
embodiments, R, is phenyl. In some embodiments, R; is pyridyl. In other
embodiments, R, is thiophenyl.i In still other embodiments, R, is cyclohexyl. In some

embodiments, R, is cyclopentyl.
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In some embodiments, A i isa Ci-Cio alkylcne In some embodiments, Aisa
branched C,-Cio alkylene. In other embod1ments| A is n-octyl. In other embodiments,
A is n-heptyl. In other embodlments Alis n—hexyl In some embodiments, A is a C;-Cs
alkylene. In some embodiments, |A is n-pentyl. In other embodiments, A is n-butyl. In
still other embodiments, A is n—pr‘opyl. In other embodiments, A is ethyl. In still other

embodiments, A is methyl.

In some embodiments, X; is O. In other embodiments, X, is S. In still other
embodiments, X; is SO,. In somo:s embodiments, |X; is CH;. In other embodiments, X;

is C=0. In still other embodiments, CH,O, wherein either the oxygen or the carbon may

be attached to l; .

|

In some embodiments, R’j is hydrogen. Ir|1 other embodiments, R’ is methyl. In

some embodiments, R” is hydrogen. In other embodiments, R” is methyl. In some
embodiments, R’ and R” taken t(i)gether with the|carbon to which they are attached, is
C=0, with the provision that only one of X, or R’ and R” taken together with the carbon
may form C=0. .
The compounds of the pfesent invention include a selectivity enhancing moiety.
The term “selectivity enhancing fmoiety (SEM)”lis defined in United States Application
Ser. No. 11/349069 filed on Febjruary 6, 2006 which is assigned to the assignee of the

present application, the contents of which are in corporated herein by reference, refers to
one or more moieties that provide an enhancement in the selectivity of the compound to
which they are attached for the élP—l receptor, as compared to the compound not
containing the moiety or moieties. The SEM confers selectivity to the compound to
which it is attached for the S1P-1 receptor as compared to, for example, the S1P-2 to

|

S1P-5 receptors. The enhancement conferred to a compound by the SEM may be
measured by, for example, detef'mining the bind|ing specificity of a compound for the
S1P-1 receptor and one or more of the other S1P receptors wherein enhancement
conferred to a compound by the: SEM may be in the form of increased potency. In some
embodiments, at least one of R, and/or R3 is an SEM. In some embodiments, the SEM
is a halo-substituted alkyl groul?: such as CF3, C|F ,CF3, CF,CF,CF3;, CFHCF3;, CH,CF3,
CH,CH,CF;, CHCl;, or CH,Cl.
In certain embodimenl:s,{E the SEM may possess a selectivity enhancing

orientation (SEO). The term “selectivity enhancing orientation” or “SEO,” is defined in




15

25

WO 2008/016692

] PCT/US2007/017282

l

United States Application Ser. No. 11/349069 ﬁlled on February 6, 2006 which is

assigned to the assignee of the p

incorporated herein by reference

Tesen

t application, the contents of which are

and as used herlein refers to the relative selectivity

enhancement of a compound based on the orientation of the SEM as well as the

additional substitutents on the ring, either alone (!)r in combination with each other. In

p'aﬂicu]ar, the SEO may result from the orientati[on of the SEM on the ring to which it is

attached, 1n relation to any other

embodiment, the SEM on 5

is in the ortho position relative to X, in Formula I. In

|

ring and/or moi{ety attached to the same ring. In one

‘ .

' |
another specific embodiment, the SEM is in the meta position relative to X;.

Thus, in some embodiments, R; is alkyl §ubstituted with 1, 2 or 3 halo groups.

In some embodiments, R, is trifluoromethyl. Instill other embodiments, R; is fnethyl.

In some embodiments, R'g, is absent. For|lexample, in the case of compounds

S
where

is N=N R, would be considered absent, because there no substituents

on the ring. In other embodirnerjlts, Rjis haloge!n.

In some embodiments, R|4 is hydrogen. In other embodiments, R4 is an alkyl,

e.g., a C)-C, alkyl. For exampl

embodiments, Ry 1s hydroxymefhyl.

|

&

in some embodiments, R4 is methyl. In some

In some embodiments, R5 is hydrogen. In some embodiments, Ry is hydrogen.

In some embodiments, Rs is an ialkyl, e.g.,aC-

alkyl, e.g., a C,-C4 alkyl.

C,4 alkyl. In some embodiments, Rg is an

In some embodiments, R; is OH. In other embodiments, Ry is CO,H. In still
other embodiments, R; is CO;Me or CO,Et. In|other embodiments, Ry is CO,-phenyl.

In still other embodiments, Rj is -OP(0);H,. In other embodiments, Ry is -

is phenyl.| In other embodiments, 'E is pyridyl.

CH,P(O)3H,.

In some embodiments,

In some embodiments,

R
N
U . In some embodiments,i

|

oIzR

\

is

=
0
=~/

-32.

\ .
7
/1 . In some embodiments, is

. In some embodiments, .H

is
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@) )
) | O
N—"_ In some embodimients, - is N-N | In some embodiments, is
’07 ‘ SN
N o . .
N | In some embodiments, is . In some embodiments, is
.8 S
N\\ /; . : . N . .
. In some embodiments, | is N . In some embodiments, is

-2

-

7
z

N . In some embodiments,

Z0

{
N

—N | In some embodiments,

Alkyl
i
N N,N.
€ J | .
N . In some embodiments, is
R

€

N

—to
172]

. In some embodimen!ts,
N

Ny

ig RN—N

In some embodiments,

In each of the above struc

is pyrid

\
0

m -

%)
=/
o .
/Z\
¢

o

-
[72]

.  In some embodiments,

e
w

. In some embodiments,

%’f
=/

In some embodiments,
. In some embodiments,

tures, R can be hydrogen or alkyl.

yl. In some embodiments, .ﬂ is

N
;&O& |
N . by s 4 . .
7 , wherein * WANAn indicates the points of attachment of the B ring to the

remainder of the compound.

In some embodiments, cbmpounds of th

e invention are compounds wherein

R, is hydrogen, aryl, cycloalkyl, or heteroaryl.

|

R4 is hydrogen, alkyl, alkylene-OH, aryl, -alkylene-O-alkyl, alkylene-CO;H, or

-alkylene-CO;-alkyl; |
Rsand Rg are each indeﬁendently hydro

-334

gen or alkyl, or alkylene-OH;
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1 |
Ry is selected from the gro;up consisting ofl’ OH, alkylene-OH, -CO,H, alkylene-

CO,H,
-alkylene-COs-alkyl, E(0)O- alkyl -C(0)O-aryl, f—CHT-CHCOzH -CH,=CHC(O)O-
alkyl, | ‘
—CHz—CHC(O)O-aryl —OPOszlsz, -OPO3R,1R p2, -CH2PO3Rp1R p2, ~-OPO2(S)Rp1R p2,
-C(ZYZ")PO3Rp IR 2. ] ’
In some embodiments, compounds of the invention are compounds wherein -
R, is hydrogen or aryl; |
R4 1s hydrogen or alkyl; ‘
Rs and Rg are each indepcfendently hydrogen or alkyl, or alkylene-OH;
R, is selected from the group consisting of -OH, alkylene-OH, -CO.H, alkylene-
COxH,
-alkylene-CO,-allky, C(O)O-alkyl, -C(O)O—aryl‘ -CH,=CHCOH, -CH,=CHC(0)O-
alkyl, ’
-CH,=CHC(O)O-aryl, -OPO;RiR p2, -OPO3RiR 2, “-CH2PO3R ;1R 2, ~-OPO2(S)RpiR 2,
and
-C(Z’WZ")PO3Rp1R p2. !

In other embodiments, compounds of the invention are compounds wherein

®,.0
“@w'“@w o

, or

R, is phenyl;

A is (C;-Cyo)alkyl; |
R’ and R” are hydrogen;

X115 O, !

Rsis hydroger.x, alkyl, o.r alkylene-OH;

Rs and Rg are each independently hydrcitgen, alkyl;
Ry is selected from the group consisting of -OH, alkylene-OH, -CO.H, alkylene-
COH, ’ 4
-C(0)0-alkyl, -C(0)O-aryl, -CH;=CHCO,H, {CH,=CHC(0)O-alkyl, -CH,=CHC(0)O-
aryl, '
|
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-OPO;Rp1R p2, -OPO3Rp1R p2, -CH2PO3R iR p2, ~-OPO2(S)RpiR p2, and -
C(ZYZ")PO3RpR 25 | 1

|

In some embodiments, co!mpounds of the invention are compounds of formula I-

5 1. !

Ry— A/\ O
| I-1
Another specific group of compr;mnds of the invention are compounds of formula I-2.
R5 ~ N - RG
R4 R,
B

() T

Ri—A” 0

10

In other aspects, the present invention iq directed to a corhpound of formula II:

1 i Rs<, -R
| N

. I
or a pharmaceutically a’cceptable salt th:ereof, wherein:

15 R, is hydrogen, halogen, cyano, alkyl, ziryl, heteroaryl, cycloalkyl, v
heterocycloalkyl, aralkyl, heterfoalykl, -O-alkyl, -O-aryl, -O-heteroaryl, -S-alkyl,

alkylene-O-alkyl, a]kylene-CO“zH, alkylene-COizalkyl, alkylSO3, alkylenesulfonyl,
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|
alkylene-CQO-amino, alkylene—Cé)-alkylamino, alkylene-CO-dialkylamino, alkylene-NH-
CO,H, alkylene-NH-COsalkyl -CO»alkyl, -OH, —!C(O)—a]kyl, -C(0)O-alkyl, -CONH;, -
CO-alkylamino, —CO-ciihikylamixixo, amino, alkylamino, or dialkylamino, any of which
may be optionally substituted onica:bon with 1, 2, or 3 groups selected from halo, alkyl,
haloalkyl, -CF5, -CN, -OH, or —Q-alkyl; '

A is (C1-Cao)alkylene, (Cp-Cao)alkenylene, or (C,-Cag)alkynylene, each of which

may be optionally suibstited on c%arbon with 1, 2, or 3 groups selected from OH, CO.H,
COa,alkyl, halogen, amino, alkyle:lmino, dialkylaxinino, -O-alkyl, alkylene-O-alkyl,
alkylene-OH, or alkylene-CO,H;
X, is a bond or is CHj, Oi, -CH,0-, S, -S(iO), -S(0Q);, ~-C(0)-, -C(O)O-, or NR,,
wherein Ry is H or (C,-Cg)alkyl; '
R’ and R” are each independently hydrogen, halogen, alkyl optionally substituted

on carbon with halogen, alkyl, oir taken to gethervwith the carbon to which they are

attached form C=0 or a 3, 4, 5,0r 6-membered nng, optionally containing 1 or 2

l
heteroatoms selected from O NH, N-alkyl, SO, ci>r SO, any of which may be optionally

R is absent, hydrogen, hialogen, cyano, alkyl, aryl, heteroaryl, cycloalkyl,

substituted on carbon with alkyl or halogen

heterocycloalkyl, aralkyl, heterojalykl, ~O-alkyl, |-O-aryl, -O-heteroaryl, aralkoxy,
heteroaralkoxy, -S-alkyl, alkylene-O-alkyl, alkylene-CO,H, alkylene-CQOsalkyl,
alkylSO;, alkylenesulfonyl, alky%rlene—CO-aminoi, alkylene-CO-alkylamino, alkyléne—CO-
dialkylamino, alkylene-NH-COéH, alkylene-NH-CO,alkyl -COzalkyl, -OH, -C(O)-alkyl,
-C(0)0O-alkyl, -CONH,, -CO-al1ky1amino, 1

-CO-dialkylamino, amino, alkylamino, and dialkylamino, any of which may be
optionally substituted on carbon with 1, 2, or 3 groups selected from halo, alkyl, OH, or
—0O-alkyl;

‘E is phenyl or pyrid:yl;

is aryl, heteroalryl, heterocyclo; or c¢ycloalkyl, any of which may be

optionally substituted on carbon with 1, 2, or 3 groups selected form halogen, alkyl, O-

364
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alkyl, CO,H, COsalkyl, halogen,‘amino, alkylamino, dialkylamino, -O-alkyl, alkylene-

. N .
s o
ided that is not NH

O-alkyl, alkylene-OH, or alkyler!le-COZH, prov

R, is hydrogen, cyand, allkyl, aryl, heteroaryl, alkylene-O-alkyl, alkylene-OH,
aryl, alkylene-O-alkyl, -CO.H, -COz-alkyl, alkylene-CO,H, or alkylene-CQO;-alkyl,
alkylene-OC(O)R wherein R is hydrogen or alkyl; cycloalkyl, heterocycloalkyl,

|
alkylene-NH,, alkylene-alkylamino, or alkylene{dialkylamino, any of which may be

optionally substituted on carbon'with 1, 2, or 3 glroups selected from OH, CO3H,
CO,alkyl, halogen, amino, alkyléamino, dialkylamino, -O-alkyl, alkylene-O-alkyl,
alkylene-OH, or alkylene-CO,H;
R and Rg are each independently selected from the group consisting of
hydrogen, alkyl, alkylene-OH, a!ryl, alkylene-O, alkyl, -CO,H, CO»,-alkyl, alkylene-
OC(0O)alkyl, cycloalkyl, heterocyclo, -C(O)~alk!yl, -C(O)-aryl, C(O)-aralkyl, -C(O)-
Oalkyl, -C(O)-Oaryl, -C(0)-Oaralkyl, alkylene"-amino, alkylene-alkylamino, and

alkylene-dialkylamino, any of v!vhich may be optionally substituted on carbon with
halogen, alkyl, hydroxyl, CO;H, CO.alkyl or alkoxy; or

- Rs and Rg, together withi the nitrogen to which they are attached, may form a 3, 4,
5, or 6-membered saturated or 1%1nsaturatcd ring| optionally containing 1 or 2 additional
heteroatoms selected from O, S, NH, or N-alkyl, and optionally substituted on carbon
with halogen, alkyl, hydroxyl, or alkoxy;

R is selected from the group consisting of -OH, -O-alkyl, -alkylene-OH, -COH,

-alkylene-CO,H, -C(0)O-alkyl, -alkylene-COzl-alkyl, -C(0)0-aryl, -CH,=CHCOzH, -
CH,=CHC(0)0-alkyl, -CH;~CHC(0)O-aryl, -OPO,R, R 5z, “OPO3R;iR 52, -
CH,PO3Rp1R p2, -OPO2A(S)RpiR p2, and -C(Z”)(Z”")PO3Rp1R 2, any of which may be
optionally substituted on carbo?n with halogen, |alkyl, hydroxyl, carboxy, or alkoxy; and

wherein ‘
Z’ is hydroxyl or halogen;
Z” is H or halogen; i

|

Rp1 and Ry, are each independently hyc:irogen, C,-Cs-alkyl, aryl, or one of the

following groups:

-37-
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O O

$—H,C \OJH/ $—H,C. O/U\|<

H, o] H, O J\ O
§~—HZC\O/U\O/ E/C\o‘)}\o/\ ; /C\P/“\o t-rc. I
Yo o ve | o a2 a9
§/CH\O/U\ E,CH\EO/U\/ gz o %, ~o
|
L | l
g___CHZ/—NHZ é—CHZ/—-NH E\C/_’—N\ §\C/—5<
Ha Hz ; and
Y is heterocyclo or heteroaryl.

In some embodiments, R; is aryl or heteroaryl, optionally substituted with 1, 2,

or 3 groups selected from halo, alkyl, haloalkyl,

-aryl, -CF3, -CN, -OH, or —O-alkyl. In

some embodiments, R, is aryl, e/g., phenyl, optiénally substituted with 1 or 2 groups

selected from -CF3, -CN, -OMe,i-Cl or -F. In some embodiments, R, is heteroaryl, e.g.,

thiophene or benzothiophene, opftionally substitu}ted with 1 or 2 groups selected from
phenyl, -CF3;, -CN, -OMe, -C1 oxl -F. In some enjlbodiments, R, is hydrogen. In other
embodiments, R; is phenyl. In some embodiments, R, is pyridyl. In other

embodiments, R; is thiophenyl. }In still other embodiments, R, is cyclohexyl. In some

embodiments, R, is cyclopentyl.

In some embodiments, A is a C1-Cyo alkylene. In some embodiments, A is a

branched Ci-C,¢ alkylene. In other embodiment

s, A is n-octyl. In other embodiments,

A is n-heptyl. In other embodirrfxents, A is n-hexyl. In some embodiments, A is a C;-Cs

alkylene. In some embodimentsi, A is n-pentyl.
still other embodiments, A is n—ﬁropyl. In other
embodiments, A is methyl.

In some embodiments, XP is O. In other

In other embodiments, A is n-butyl. In

embodiments, A is ethyl. In still other

embodiments, X, is S. In still other

erhbodiments, X,is SO;. In some embodiments, X; is CH;. In other embodiments, X;

is C=0. In still other embodiments, CH;O, wherein either the oxygen or the carbon may

be attached to lg . !

In some embodiments, R’ is hydrogen. I

some embodiments, R” is hydrogen. In other en

-38-
1
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n other embodiments, R’ is methyl. In

hbodiments, R” is methyl. In some
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embodiments, R’ and R” taken together with the carbon to which they are attached, is
C=0, with the provision that onl:y one of X; or R’ and R” taken together with the carbon
may form C=0O.

|
In some embodiments, R} is absent. For example, in the case of compounds
!

i

S L
« W ‘
5  where is N=N  R; would be considered absent, because there no substituents

on the ring. In other embodimeflts, R; is halogen.

In some embodiments, R4 is hydrogen. In other embodiments, R4 is an alkyl,

e.g., a Ci-C4 alkyl. For exarnple;, 1n some ernboﬁiments, R, is methyl. In some

embodiments, R4 is hydroxymethyl.
10 In some embodiments, R5 is hydrogen. In some embodiments, Rs is hydrogen.

In some embodiments, Rs is an ;I;xlkyl, e.g., a C)-C4 alkyl. In some embodiments, R is an

alkyl, e.g., a C\-C4 alkyl.

In some embodiments, Ry is OH. In other embodiments, Ry is CO,H. In still

other embodiments, Ry is COzl\/:[e or COzEt. In lL)ther embodiments, Ry is CO-phenyl.
15 Instill other embodiments, Ry is -OP(0);H,. In other embodiments, R7is -
CH,P(0);H,. o

In some embodiments, ‘E is phenyl.| In other embodiments, ‘E is pyridyl.

In some embodiments, is \_/ . In some embodiments,
U . In some embodiments, is@ . In some embodiments, is
®) (o
7 | ; - _
N—" . In some embodiments, . is N~N | In some embodiments,

|
o) Jlo;
N ] . N |
N . In some embodiments; is N | In some embodiments,
is

=/

20

|
v/ |

N
\
_ W, |
. In some embodiments, N-~ . In some embodiments,
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In some embodiments,

In each of the above struc

is pyrid
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In some embodiments, is

1s

. In some embodiments,

. In some embodiments,

In some embodiments,

tures, R can be hydrogen or alkyl.

yl. In some embodiments, .H is

, wherein “vvWv” indicates the points of attachment of the B ring to the

remainder of the compound.

i
In some embodiments, compounds of fo

Y Y3

Y4"Y1

wherein "Y1 jsa heleroaryl ring con
from N, O, or S, optionally subfstltuted on carbg

YiisCH, N, S, or O;

rmula II are compounds of formula II-1.
R7
R4

NRsRg

II-1

taining up to four heteroatoms selected

on with halogen or alkyl, wherein

/.
\J
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contains an N-H, that hydrogen may be replaced
YsisCor N
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O, or S; provided that when
with alkyl; and

In some embodiments, compounds of formula II are compounds of formula II-2.

| VY3
Pp.e T
| Vi

Ry—A—0"

CF3

Ry

112

In other embodiments, cémpounds of formula II are compounds of formula II-3.

y=Y3"
O)i\ﬁm
S

CF3

In some embodiments, compounds of fo
|
|
|
|
R1_ AAd
CF;

In some embodiments, compounds of th

listed in the following table:

B

Ry

NRsRg

I1-3

rmula IT are compounds of formula II-4.

e present invention include compounds

N NHZ NH2
Ty _fame >__knie
& OH ,o
1
} NH, OH NH, OH
NN TN HO OH

- 411

CF,
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as well as pharmaceutically acceptable salts, phosphate derivatives, phosphate mimics,

or phosphate precursor analogs thereof.

In some aspects, the present invention is [directed to a compound of formula III:

I
5 or a pharmaceutically acceptable salt thereof, wherein:

R, is hydrogen, halogen, cyano, alkyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, aralkyl, heteroalykl, -O-alkyl, -O-aryl, -O-heteroaryl, -S-alkyl,
alkylene-O-alkyl, alkylene-CO,H, alkylene-COzalkyl, alkylSO,, alkylenesulfonyl,
alkylene-CQO-amino, alkylene-CO-alkylamino, alkylene-CO-dialkylamino, alkylene-NH-

10  CO.H, alkylene-NH-CO»alkyl ~COzalicyl, -OH, -C(O)-alkyl, -C(O)O-alkyl, -CONH», -

i
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j
CO-alkylamino, -CO-dialkylamino, amino, alkylamino, or dialkylamino, any of which
may be optionally substituted on carbon with 1, 2, or 3 groups selected from halo, alkyl,
haloalkyl, -CF3, -CN, -OH, or —O-alkyl;
A is (C,-Cyp)alkylene, (C,-Cyo)alkenylene, or (C,-Cyg)alkynylene, each of which
may be optionally suibstited on carbon with 1, 2, or 3 groups selected from OH, COH,

COsalkyl, halogen, amino, alkylamino, dialkylamino, -O-alkyl, alkylene-O-alkyl,
alkylene-OH, or alkylene-CO.H;
X, is abond or is CHj, O, -CH;0-, S, -S(0), -8(0), -C(O)-, -C(O)O-, or NRy,
wherein Ry is H or (C;-Cg)alkyl;
R’ and R” are each independently hydro é‘en, halogen, alkyl optionally sui)stituted

on carbon with halogen, alkyl, or taken together with the carbon to which they are
attached form C=0 or a 3, 4, 5,or 6-membered ri‘;ng, optionally containing 1 or 2
heteroatoms selected from O NH, N-alkyl, SO, o:’r SO,, any of which may be optionaliy
substituted on carbon with alkyl or halogen
Rj3 is absent, hydrogen, halogen, cyano, alkyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, aralkyl, heteroalykl, -O-alkyl, -O-aryl, -O-heteroaryl, aralkoxy,
heteroaralkoxy, -S-alkyl, alkylene-O-alkyl, alkylene-CO,H, alkylene-CQO,alkyl,
alky!SOj3, alkylenesuifonyl, alkylene-CO-amino, alkylene-CO-alkylamino, alkylene-CO-
dialkylamino, alkylene-NH-CO-H, alkylene-NH:COaalkyl -COsalkyl, -OH, -C(O)-alkyl,
-C(0)0O-alkyl, -CONH,;, -CO-alkylamino, -CO—di[ialkylamino, amino, alkylamino, and
dialkylamino, any of which may be optionally substituted on carbon with 1,2, or 3

groups selected from halo, alkyl, OH, or —O-alkyl;

‘E is phenyl or pyridyl; i
is aryl, heteroaryl, heterocyclo,

or cycloalkyl, any of which may be
optionally substituted on carbon with 1, 2, or 3 groups selected form halogen, alkyl, O-

alkyl, COH, COalkyl, halogen, amino, alky]am;ino, dialkylamino, -O-alkyl, alkylene-

r
O-alkyi, alkylene-OH, or alkylene-CO;H, provided that is not NH

R4 is hydrogen, cyano, alkyl, aryl, heteroaryl, alkylene-O-alkyl, alkylene-OH,
aryl, alkylene-O-alkyl, -CO;H, -CO;-alkyl], alkyIFne-COZH, or alkylene-CO;-alkyl,

*
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alkylene-OC(O)R wherein R is hydrogen or alkyl; cycloalkyl, heterocycloalkyl,
alkylene-NHo, alkylene—alkylaminb, or alkylene-(!iialkylamino, any of which may be
optionally substituted oh carbén with 1, 2, or 3 groups selected from OH, CO.H,
COsalkyl, halogen, amino, alkylamino, dialkylan!;ino, -O-alkyl, alkylene-O-alkyl,
alkylene-OH, or alkylene-CO.H;

Rs and Rg are each independently selected from the group consisting of
hydrogen, alkyl, alkylene-OH, aryl, alkylene-O-ailkyl, -CO;H, CO,-alkyl, alkylene-
0OC(O)alkyl, cycloalkyl, heterocyclo, -C(O)—alkyi, -C(O)-aryl, C(0O)-aralkyl, -C(O)-
Qalkyl, -C(0O)-Oaryl, -C(0)-Oaralkyl, alkylene—z!lmino, alkylene-alkylamino, and
alkylene-dialkylamino, any of which may be optionally substituted on carbon with
halogen, alkyl, hydroxyl, CO,H, COalkyl or alkoxy; or

Rs and Rg, together with the nitrogen to Wl

5, or 6-membered saturated or unsaturated ring, optionally containing 1 or 2 additional

hich they are attached, may form a 3, 4,

heteroatoms selected from O, S, NH, or N-alkyl, jand optionally substituted on carbon
with halogen, alkyl, hydroxyl, or alkoxy;
Ry is hydrogen, alkyl or aryl; and

nis 0, 1, or 2.

In some embodiments, R; is aryl or heteroaryl, optionally substituted with 1, 2,
or 3 groups selected from halo, alkyl, haloalkyl, !-aryl, -CF;, -CN, -OH, or -O-alkyl. In
some embodiments, R, is aryl, e.g., phenyl, opticlnally substituted with 1 or 2 groups
selected from -CF3, -CN, -OMe, -Cl or -F. In some embodiments, R, is heteroaryl, e.g.,
thiophene or benzothiophene, optionally substituted with 1 or 2 groups selected from
phenyl, -CF3, -CN, -OMe, -Cl or -F. In some erqbodiments, R, is hydrogen. In other
embodiments, R; is phenyl. In some embodimerixts, R, is pyridyl. In other
embodiments, R, is thiophenyl. In still other emiaodiments, R, is cyclohexyl. In some
embodiments, R, is cyclopentyl.

In some embodiments, A is a C;-Cyo alky;lene. In somme embodiments, A is a
branched C;-Cp alkylene. In other embodimentls, A is n-octyl. In other embodiments,
A is n-heptyl. In other embodiments, A is n»hex!yl. In some embodiments, A is a C;-Cs
alkylene. In some embodiments, A is n-pentyl. :In other embodiments, A is n-butyl. In
still other embodiments, A is n-propyl. In other embodiments, A is ethyl. In still other

embodiments, A is methyl.

: i
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In some embodiments, X; is O. In other qmbodiments, X, is S. In still other
|
embodiments, X; is SO,. In some embodiments, in is CH,. In other embodiments, X;

is C=0. In still other embodinderits, CH,O, whercaiin either the oxygen or the carbon may

i
be attached to . i

In some embodiments, R’ is hydrogen. In other embodiments, R’ is methyl. In
some embodiments, R” is hydrogen. In other emibodlments, R” is methyl. In some
embodiments, R’ and R” taken together with the ;carbon to which they are attached, is
C=0, with the provision that only one of X; or R’ and R” taken together with the carbon
may form C=0. i

In some embodiments, Rj is absent. For :example, in the case of compounds
{

|

OX+: i
vyhere is N—N R, would be considered absent, because there no substituents
on the ring. In other embodiments, Rj is halogen.

In some embodiments, Ry is hydrogen. In other embodiments, Ry is an alkyl,
e.g., a C;-C4 alkyl. For example, in some embociirnents, R, is methyl. In some
embodiments, R4 is hydroxymethyl. 1

In some embodiments, R5 is hydrogen. In some embodiments, Rg is hydrogen.
In some embodiments, Rs is an alkyl eg.,a C;-C4 alkyl. In some embodiments, R¢ is an

alkyl, e.g., a C;-C4 alkyl. . |

is phenyl. In other embodiments, ‘E is pyridyl.

)

In some embodiments,

O
In some embodiments, is @ » In some embodiments,

R
N

@ . In some embodiments,

O
v,
N . In some embodiments,

.0 Kol
N . NJ .
N | In some embodiments, is N—' . In some embodiments, is

Z2\
O
Zx/

. In some embodiments,
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S
Ny )
. In some embodiments,

|
.S
N : . N,:, / .
N | In some embodiments, is In some embodiments, 18
ﬁ |
8 N’ :
« W \ / o
N-N | In some embodiments, is . In some embodiments, is
Alkyl |
| R
N N, W
£ J o N o
N . In some embodiments, 1S In some embodiments,
§ R
- (=)
is N™N Inj some embodiments, is N-N _ In some embodiments,

|
N |
i |
isRN-N ' In each of the above struct‘ures, R can be hydrogen or alkyl.
is pyridyl. In some embodiments, 'E 1s

N |
ﬁ |
N . . e . .
& . wherein “vvvv” indicates the points of attachment of the B ring to the
j

In some embodiments,

remainder of the compound.

In some embodiments, compounds of the present invention include compounds

listed in the following table:
N NHz
N\

‘ N
! }-L#e | R
. S r?OZH “ S nCOzH
A0 . NSNS
' CFa | ©

OH NH,
NH

B e
e T N N0
CFa CF3
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©/\/\/\ “ o
| CFy
|
N NH; | _ NH,
>—LMCOZH | N ' COH
| CFj3
T NH,
/le/k(ﬁ-cozH
n
N :

PV N Ve
(6)
CFq

wherein n for each compound is 0, 1 or 2, as well as pharmaceutically acceptable salts,

phosphate derivatives, phosphate mimics, or phosphate precursor analogs thereof.

Compounds of the present invention incl?ude the following compounds:
(S)-2-Amino~2—(5-(4-(octyloxy)~3-(triﬂuoromethyl)phenyl)thiazol-Z-yl)propan—1-o];
2-Amino-2-(5-(4-(octyloxy)-3-(trifluoromethyl)phenyl)thiazol-2-yl)propane-1,3-diol;
(8)-2-Amino-2-(5-(4-(octyloxy)-3-(trifluoromethyl)phenyl)-1,3 ,4-thiadiazol-2-
ypropan-1-ol;
(S)-2-Amino-2-(5-(4-(5-phenylpentyloxy)-3- (tnﬂuoromethyl)phenyl) -1,3,4-thiadiazol-2-
yl)propan-1-o};
(S)-2-Amino-2-(5-(4-(4-phenylbutoxy)-3-(trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-
yhpropan-1-ol;
(8)-2-Amino-2-(5-(4-(nonyloxy)-3-(trifluoromethyl)phenyl)-1,3,4-thiadiazole-2-
yDpropan-1-ol;
(S)-Z-Amino-2~(S-(4-(decyloxy)-3(hﬁﬂuoromeﬂ4y1)phcny1)— 1,3,4-thiadiazol-2-yl)propan-
1-ol, »
(5)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(5-(4- |
(trifluoromethyl)phenyl)pentyloxy)phenyl)-1,3,4-thiadiazole-2-yl)propan-1-ol;
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(5)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(5-(3-
(tnﬂuoromethyl)phenyl)pentyloxy)phenyl) 1,3 4 thiadiazol-2-yl)propan-1-ol;
(S”)-Z-Ammo-Z-(5-(4—(6-phenylhexyloxy)—3-(tnﬂuoromethyl)phenyl)- 1,3,4-thiadiazol-2-
yDpropan-1-ol; |
(S)~2~Amino—2-(5-(4-(5—(4—ﬂuorophenyl)pentylo]xy)-B—(u'iﬂuoromethyl)phenyl)-1 ,3,4-

thiadiazol-2-yl)propan-1-ol; !

(S)-2-Amino-2-(5-(4-(5-(3-fluorophenyl)p entyloix_y) -3-(trifluoromethyl)phenyl)-1,3,4-

thiadiazol-2-yl)propan-1-ol; !
(5)-2-Amino-2-(5-(4-((4-phenyl-5- (tnﬂuoromethyl)thlophen-2 yl)methoxy)-3-
(triflnoromethyl)phenyl)-1,3,4-thiadiazol-2-yl)propan-1-ol;
(S)-2-Amino-2-(5-(4-(7-phenylheptyloxy)-3- (tnﬂuoromethyl)pheny])—l 3,4-thiadiazol-2-
yDpropan-1-ol;

(8)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(2- (tnﬂuoromethyl)phenethoxy)phenyl) 1,3,4-
thiadiazol-2-yl)propan-1-ol; J

(8)-2-Amino-2-(5-(3-(tr1 fluoromethy])-4-(3-(trif?‘luoromethyl)phenethoxy)pheny])-1 ,3,4-
thiadiazol-2-yl)propan-1-ol;
(S)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(4~(Mﬂuoromethyl)phenethoxy)phenyl)- 1,3,4-
thiadiazol-2-yl)propan-1-ol;

(S)-2-Amino-2-(5-(4-(benzyloxy)-3- (tnﬂuoromethyl)phenyl) 1,3,4-thiadiazol-2-
yl)propan-1-ol; ’
(S)—2-Ammo-2-(5-(4-phenethoxy-3-(triﬂuoromeithyl)phenyl)—1,3,4-thiadiazol-2-
ylpropan-1-ol; '
(S)—2—Amino-2-(5-(4-(3-phenylpropoxy)-3-(triﬂ:uoromethyl)phenyl)-1,3,4-thiadiazol-2—
yl)propan-1-ol; |
(S)-2-Amino—2—(5-(4-(benzoﬁ1ran—2-yhnethoxy)5—3-(triﬂuoromethyl)phenyl)—l ,3,4-
thiadiazol-2-yl)propan-1-ol; !
(S)-2-Amino—2-(5-(4—(benzo[b]thiophen-Z-ylme]
thiadiazol-2-yl)propan-1-ol; |

(8)-2-Amino-2-(5-(4-(benzo[d][1,3]dioxol-5 -ylmethoxy)-B-(tri fluoromethyl)phenyl)-
|

thoxy)-3-(trifluoromethyl)phenyl)-1,3,4-

1,3,4-thiadiazol-2-yl)propan-1-ol
(8)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(4-(3-(trifluoromethyl)phenyl)butoxy)phenyl)-
1,3,4-thiadiazol-2-yl)propan-1-o};
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(S)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(4-(4- (tnﬂuoromethyl)phenyl)butoxy)phenyl)-
1,3,4-thiadiazol-2-yl)propan-1-ol; E

(25)-2-Amino-2-(5-(4-(3,7- dlmethyloctyloxy) 3—](triﬂuoromethyl)phenyl)-1,3,4-
thiadiazol-2-yl)propan-1-ol;

(S)—Z-Amino—Z-(S~(4-(4-propylphenethoxy)—3-(trifluoromethyl)phenyl)-1 ,3,4-thiadiazol-
2-yl)propan-1-ol;
(S)-2 -Amino-2-(5-(4-(4-buty1phenethoxy)—3-(tﬁﬂuoromethyl)phenyl)—1 ,3,4-thiadiazol-2-

y})propan-1-ol; ‘

|
(S)-2-Amino-2-(5-(4-(4-ethylphenethoxy)-3-(trifluoromethyl)phenyl)-1,3 ,4-thiadiazol-2-

yl)propan-1-ol;
(S)-2-Amino-2-(5-(4-(7,7,8,8,8-pentafluorooctyloxy)-3- (trifluoromethyl)phenyl)-1,3,4-
thiadiazol-2-yl)propan-1-ol;
(S)-2-Amino-2-(5-(4-(4-(2-fluorophenyl)butoxy)-3-(trifluoromethyl)phenyl)-1,3 4=
thiadiazol-2-yl)propan-1-ol;
($)-2-Amino-2-(5-(4-(4-(3-fluorophenyl)butoxy)-3-(trifluoromethyl)phenyl)-1,3,4-
thiadiazol-2-yl)propan-1-ol; |

. (S)-2-Amino-2-(5-(4- (4-(4-ﬂuorophenyl)butoxy§ -3-(trifluoromethyl)phenyl)-1,3,4-

thiadiazol-2-yl)propan-1-oi;
(S)-2-Amino-2-(5-(4-(6-(2-fluorophenyDhexyloxy)-3-(trifluoromethyl)phenyl)-1,3,4-
thiadiazol-2-yl)propan-1-ol;

(S)-2- Amino-2-(5-(4-(6-(3-flucrophenyl)hexyloxy)-3-(trifluoromethyl)phenyl)-1,3,4-
thiadiazol-2-yl)propan-1-ol; I

(S)-2-Amino-2-(5-(4-(6-(4- ﬂuorophenyl)hexyloxy) -3-(trifluoromethyl)phenyl)-1,3,4-
thiadiazol-2-yl)propan-1-ol; \

(S)-2-Amino-2-(5-(4-(5-(3.4- dlﬂuorophenyl)pentyloxy) -3- (tnﬂuoromethyl)phenyl)—
1,3,4-thiadiazol-2-yl)propan-1-ol; |
(S)-2-Amino-2—(5-(3—(triﬂuoromethyl)—4-(5-(2,4,5-triﬂuorophenyl)pentyloxy)phenyl)-
1,3,4-thiadiazol-2-yl)propan-1-ol;
(S)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(6-(3-
(trifluoromethyl)phenyl)hexyloxy)phenyl)-1,3,4-thiadiazol-2-yl)propan-1-ol;
(§)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(6-(4-
(trifluoromethyl)phenyl)hexyloxy)phenyl)-1,3,4-thiadiazol-2-yl)propan-1-ol;
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(S)-2- Amino-2-(5-(4-(octylthio)-3-(trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-
yl)propan-1-ol; _
(.S)-2—Amino~2—(5—(4—(octy'1s'ulfc’myl)-3-(triﬂu0rm!'nethyl)phenyl)—1 ,3,4-thiadiazol-2-
yl)propan-1-ol; ‘ )
(S)-2-Amino-2-(3-(4-(octyloxy)-3-(trifluoromethyl)phenyl)-1,2,4-oxadiazol-5-
yl)propan-1-ol;
(R)-2-Amino-2-(5-(4-(octyloxy)-3-(triflucromethyl)phenyl)-1 H-pyrazol-3-yl)propan-1-
ol; |
(S)-2-Amino-2-(3-(4-(octyloxy)-3-(trifluoromethyl)phenyl)isoxazol-5-yl)propan-1-ol;
(S)-2-Amino-2-(5 ~(4—(octyloxy)-3-(triﬂuoromettiyl)phenyl)-1 ,3,4-oxadiazol-2-
yDpropan-1-ol;
(S)-2-Amino-2-(5-(4-(6-phenylhexyloxy)-3-(trifluoromethyl)phenyl)thiazol-2-
yl)propan-1-ol;
(5)-2-Amino-2-(5-(3-(trifluoromethy!l)-4-(5-(4-
(trifluoromethyl)phenyl)pentyloxy)phenyl) thiazol-2-yl)propan-1-ol;
and pharmaceutically acceptable salts, phosphate derivatives, phosphate mimics, or

phosphate precursor analogs thereof.

Compounds of the present invention further include the following compounds:
(.S')—Z—amino-Z-(5~'(4-(octyloxy)-3—(triﬂuoromethyl)phenyl)thiazol-2—yl)propyl
dihydrogen phosphate; ’ :

(S)-2-Amino-2-(5-(4-(o ctyloxy)-S-(triﬂuororneth\yl)phenyl)-1 ,3,4-thiadiazol-2-yl)propyl
dihydrogen phosphate; | l

(8)-2-Amino-2-(5-(4-(5 -phenylpentyloxy)-3—(trit%"luoromethyl)phenyl)-1,3,4-thiadiazol-2-
yDpropyl dihydrogen phosphate;
(8)-2-Amino-2-(5-(4-(4-phenylbutoxy)-3 -(triﬂudrornethyl)phenyl)-l ,3,4-thiadiazol-2-
yl)propyl dihydrogen phosphate;
(S)-2-Amino-2-(5-(4-(octylthio)-3-(triflucromethyl)phenyl)-1,3,4-thiadiazol-2-yl)propyl
dihydrogen phosphate; :
(8)-2-Amino-2-(5-(4-(nonyloxy)-3 —(triﬂuoromet}llyl)phenyl)-l ,3,4-thiadiazol-2-yl)propyl
dihydrogen phosphate;
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(S)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(5-(3-
(trifluoromethyl)phenyl)pentyloxy)phenyl)-1,3,4-thiadiazol-2-yl)propyl dihydrogen

phosphate; i
(S)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(5-(4-
(trifluoromethyl)phenyl)pentyloxy)phenyl)-1 ,3,4’,l-thiadiazol-2-yl)pr0pyl dihydrogen
phosphate; ’
(S)-2-Amino-2-(5-(4-((4-phenyl-5-(triflucromethyl)thiophen-2-yl)methoxy)-3-
(trifluoromethyl)phenyl)-1 ,3,4—thiadiazol-2-yl)p1l'opy1 dihydrogen phosphate;

S —2—Amin0-2—(5-(4—(6-pheny1hexyloxy)—3-(Mﬂuoromethyl)phenyl)-l ,3,4-thiadiazol-2-
yDpropyl dihydrogen phosphate; i
(S)-2-Amino-2-(5-(4-(5-(3-fluorophenyl)pentyloxy)-3-(trifluoromethyl)phenyl)-1,3,4-
thiadiazol-2-yl)propyl dihydrogen phosphate; |

(S)-2-Amino-2-(5-(4-(5-(4- ﬂuorophenyl)pentyloxy) -3- (trlﬂuoromethyl)pheny]) -1,3,4-
thiadiazol-2-yl)propyl dihydrogen phosphate; |

(S)-2-Amino-2-(5-(3 -(tn'ﬂuoromethyl)—4-(4-(3-(!tn'ﬂuoromethyl)phenyl)butoxy)phenyl)-
1,3,4-thiadiazol-2-yl)propyl dihydrogen phosphate;
(S)-2-Amino-2-(5-(4-(4-(4-fluorophenyl)butoxy)-3-(trifluoromethyl)phenyl)-1,3,4-
thiadiazol-2-yl)propyl dihydrogen phosphate; |
(S)-2-Amino-2-(5-(4-(6-(3-fluorophenyDhexyloxy)-3-(trifluoromethyl)phenyl)-1,3,4-
thiadiazol-2-yl)propyl dihydrogen phosphate; |

(S)-2-Amino-2-(5 -(4-(6-(4-ﬂuorophenyl)hexyloyiiy)—3-(triﬂuoromethyl)phenyl)—1 »3,4-
thiadiazol-2-yl)propyl dihydrogen phosphate; 1
(S)-2-Amino-2-(5-(4-(5-(3,4-difluorophenyl)pentyloxy)-3 -(trifluoromethyl)phenyl)-
1,3,4-thiadiazol-2-yl)propyl dihydrogen phosph?te;
(S)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(5 -(2,45,5—triﬂuorophenyl)pentyloxy)phenylj-
1,3,4-thiadiazol-2-yl)propyl dihydrogen phosphéte;
(S)-2-Amino-2-(3-(4-(octyloxy)-3-(tﬁﬂuoromet}!lyl)phenyl)-l,2,4-oxadiazol-5-yl)propyl
dihydrogen phosphate; |
(R)-2-Amino-2-(3 -(4—(octyloxy)-3~(trif1uoromet]hyl)pheny1)—lH—pyrazol-S-yl)propyl
dihydrogen phosphate; ]
(S)-2-Amino-2-(3~(4-(octyloxy)-3-(triﬂuoromet}!lyl)phenyl)isoxazol-S'-yl)propyl
dihydrogen phosphate;

|
!
|
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(5’)-2-Amino-2-(5-(4-(octyloxy)-?; -(triﬂuoromethiyl)phenyl)-l ,3,4-oxadiazol-2-yl)propyl
dihydrogen phosphate;
(S)-2—Amino-2-(5-(4-(8=p'henyihéXyloxy)—3-(triﬂuoromethyl)phenyl)thiazol-2—yl)propyl
dihydrogen phosphate; and

(8)-2-Amino-2-(5-(3-(trifluoromethyt)-4-(5-(4- l
(trifluoromethyl)phenyl)pentyloxy)phenyl) thiazbl—Z-yl)propyl dihydrogen phosphate.

Biological Activity of Invention Compounds |

Lymphopenia Assay i

Several of the compounds described herefzin were evaluated for the ability to
induce lymphopenia in mice. Male C57BV/6 mite were divided into groups of three. A
control group received the 3% BSA vehicle onI}‘/. The other groups received a single
dose of either a specified dose of test compound: in vehicle administered orally (PO) and
intravenously (IV). After 6 hours, the mice were anesthesized with isoflurane and
approximately 250 uL of blood was removed from the retroorbital sinus and collected in
an EDTA microtainer, mixed with an anticoagulant and placed on a tilt table until
complete blood count (CBC) analysis. Oral administration (10 mg/K) of these
compounds induced increased lymphopenia versus the vehicle.

A 10mg/Kg oral dose of (5)-2-amino-2-(5-(4-(octyloxy)-3-
(trifluoromethyl)phenyl)thiazol-2-yl)propan-1-ol produced a lymphopenia of 75% in this

assay. !

A 10mg/Kg oral dose of (S)-2-amino-2-(5-(4-(octyloxy)-3-
(trifluoromethyl)phenyl)- 1,3,4-thiadiazol-2-yl)propan-1-ol produced a lymphopenia of
77% in this assay. ‘
|
1

Binding to S1P-1 or S1P-3 Receptors
In certain embodiments, the compounds{ of the invention selective for the S1P-1
\
receptor as compared to one or more of the other S1P receptors. For example, one set of
compounds includes compounds which are seléctive for the S1P-1 receptor relative to
the S1P-3 receptor. Compounds selective for ﬂ:le S1P-1 receptor can be agonists of the
S1P-1 receptor, significantly weaker agonists oéf one or more other receptors and/or

antagonists of one or more other receptors. A compound is “selective” for the S1P-1
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receptor relative to a second receptor, if the ECsq of the compound for the second

receptor is at least two-fold greater than the ECsg for the S1P-1 receptor. The ECso of a
compound is determinéd using the 3S-GTPyS bi'snding assay, as described in WO
03/061567, the entire contents of which are incoirporated herein by reference.
Additionally or alternatively, a compound is “selective” for the S1P-1 receptor relative
to a second receptor, if the ICsp of the compoun# for the second receptor is at least two-
fold greater than the ICso for the S1P-1 receptor.§ The ICsp of a compound is determined
using the [**P]sphingosine 1-phosphate binding assay, as described in Davis, MLD. et al.,
Sphingosine 1-Phosphate Analogs as Receptor Antagonists. J. Biol. Chem. (2005)
280:9833-9841, the entire contents of which are|incorporated herein by this reference.
The terms “agonist” or “S1P-1 receptor elxgo_nist” as used herein include the
compounds described herein which bind to and/:or agonize the S1P-1 receptor. In one
embodiment, the S1P receptor agonists have an ‘IC50 for the S1P-1 receptor of about 100
M - 0.25 nM, about 50 nM — 0.25 nM, about 25 nM ~ 0.5 nM, about 100 nM or less,
about 75 nM or less, about 50 nM or less, about{40 nM or less, about 30 nM or less,
about 20 nM or less, about 10 nM or less, about| 5 nM or less, about 1 nM or less, about
0.5 nM or less, or about 0.25 nM or less. The compounds’ ICsp for the S1P-1 receptor

can be measured using the binding assays described in Example 13 or those described in
WO 03/061567. Compounds of the invention generally had an ICs¢ in the range of 100

pM (picomolar) to 100 M.
N-N NH2

/ ) SLLL
E)\/\/\ S&O\P’/O
O HO' “oH

For example, CFs had an ICsp 3.23 nM

Ranges intermediate to the above recited values are also intended to be part of

this invention. For example, ranges using a con’iibination of any of the above recited
values as upper and/or lower limits are mtended to be included.

In a further embodiment, the S1P receptor agonist has an ICso value for the S1P-
3 receptor of about 10 nM - 10, OOO nM, about 100 nM — 5000 nM, about 100 nM — 3000
nM, about 10 nM or greater, about 20 nM or greater about 40 nM or greater, about 50
nM or greater, about 75 nM or greater or about 100 nM or greater. In another
embodiment, the S1P compound of the invention binds the S1P-3 receptor with an ICsg
of 1000 nM or greater, 2000 nM or greater, 3000 nM or greater, 5000 nM or greater,
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10,000 nM or greater. The ICso for of S1P-3 receptor can be measured using the binding
assays described herein or those described in WO 03/061567.

In addition, it should be understood that t?he ranges intermediate to the above
recited values are also intended to be part of this invention. For example, ranges using a
combination of any of the above recited values as upper and/or lower limits are intended

to be included. !
In yet another embodiment, the S1P recef)tor agonists described herein have an
- ICso value for the S1P-1 receptor that is about S—ifold lower, about 10-fold lower, about
20-fold lower, about 50-fold lower, about IOO—foild lower, about 200-fold lower, about
500-fold lower or about 1000-fold lower than théir ICso value for the S1P-3 receptor.
Ranges intermediate to the above recited:values are also intended to be part of
this invention. For example, ranges using a combination of any of the above recited
values as upper and/or lower limits are intended to be included.
The ability of several of the compounds described herein to bind to the S1P-1 or

S1P-3 receptor was also tested as follows.

For the membrane preparation, plasmid DNA was transfected into HEK 293 T
cells using the FUGENE 6 transfection protocol (publicly available from Roche).
Briefly, subconfluent monolayers of HEK 293 T cells were transfected with the DNA
mixture containing FuGENE 6 (using a 1:3 ratio). The dishes containing the cells were
then placed in a tissue culture incubator (5% CO., 37°C). The cells were harvested 48
hours after addition of the DNA by scraping in ﬁME buffer (in mM: 20 HEPES, 5
MgCl,, 1 EDTA,pH 7.4, 1 mM PMSF) containifng 10% sucrose on ice, and disrupted
using a Dounce homogenizer. After centrifugation at 800 x g, the supernatant was
diluted with HME without sucrose and centrifug?ed at 17,000 x g for 1 hour. This crude
membrane pellet was resuspended in HME withisucrose, aliquoted, and snap-frozen by
immersion in liquid nitrogen. The membranes w’ere stored at -70 C. Protein
concentration was determined spectroscopically by Bradford protein assay.

For the binding assay, [*’P]sphingosine i-phosphate (obtained from American
Radiolabeled Chemicals, Inc) was added to membranes in 200 ulin 96-well plates with
assay concentrations of 2.5 pM [**P]sphingosine 1-phosphate, 4 mg/ml BSA, 50 mM
HEPES, pH 7.5, 100 mM NacCl, 5 mM MgCl2, and 5 pg of protein. Binding was
performed for 60 minutes at room temperature V\“'ith gentle mixing and terminated by

1
collecting the membranes onto GF/B filter plates. After drying the filter plates for 10
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minutes, 50 pl of Microscint 40 was added to eacih well, and filter-bound radionuclide
was measured on a Packard Top Count. Nonspe(l;iﬁc binding was defined as the amount

of radioactivity remaining in the presence of excess of unlabeled S1P.

GTPgS assay Protocol

Membrane preparation _ !

For membrane preparations all steps were performed at 4°C. Rat hepatoma cells
stably expressing the human S1P1 receptor or Rfat Basophilic Leukaemia cells (RBL)
stably expressing human S1P3 receptor were gro:wn to 80% confluency before being
harvested into 10ml Phospho-Buffered Saline (P:BS) and centrifuged at 1200rpm for 5
minutes. After removal of the supernatant, the Rkellet was re-suspended and cells_ were
homogenised within a glass Waring blender for §2 bursts of 15secs in 200mls of buffer
(50mM HEPES, 1mM leupeptin, 25ug/ml bacitracin, 1mM EDTA, 1mM PMSF, 2uM
pepstatin A). The blender was plunged into ice for 5 mins after the first burst and 10-40
mins after the final burst to allow foam to dissiéate. The material was then spun at 500g
for 20 mins and the supernatant spun for 36 mins at 48,000g. The pellet was
resuspended in the same buffer as above but wifhout PMSF and pepstatin A. The

material was then forced through a 0.6mm need:le, made up to the required volume,
|

(usually x4 the volume of the original cell pelle:t), aliquoted and stored frozen at —80°C.

GTPgS assay ;

Human S1P1 rat hepatoma or S1P3 exp!ressing RBL membranes (1.5ug/well)
were adhered to WGA-coated SPA beads (O.lZ;Smg/well) in assay buffer (HEPES
20mM, MgCl; 3mM, NaCl 100mM and pH adjfusted to 7.4 using KOH 5M, GDP 10uM
FAC and saponin 90ug/well FAC was also addied).

After 30minutes pre-coupling at 4°C thef: bead and membrane suspension was
dispensed into a white Greiner polypropylene Ii,\/3 84-well plate (Sul/well), containing
0.1ul of test compound or S1P. Sul/well [*° S]-iGTPDS (0.5nM final radio-ligand conc)
made up in assay buffer was then added to the 1plates. The final assay cocktail (10.1ul)
was centrifuged at 1000rpm for Sminutes then fjread immediately on a Viewlux.

All test compounds were dissolved in DMSO at a concentration of 10mM and

were prepared in 100% DMSO using a 1 in 4 dilution step to provide 11 point dose

1
i
I
|
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response curves. The dilutions were transferred to the assay plates ensuring that the
DMSO concentration was constant across the plélte for all assays.
All data was normializeéd to the mean of 16 high and 16 low control wells on each

plate. A four parameter curve fit was then appli%ad.

The trifluoracetic acid salt of (S)-2-amino-2-(5-d4-(octyloxy)-3-
(trifluoromethyl)phenyl)thiazol-2-yl)propyl dih}:'dxogen phosphate had a pEC50 of 8.5 in
the S1P1 assay and pECS0 of 6.5 in the S1P3 assay.

i

The trifluoracetic acid salt of (S’)-Z-Amino-Z-(S-{(4-(octyloxy)-3—
(tri fluoromethyl)phenyl)—l,3,4-thiadiazol-2-yl)p('ropyl dihydrogen phosphate had a
pECS50 of 9.2 in the S1P1 assay and pECS50 of 6.1 in the S1P3 assay.

‘
'i
Methods of Using Invention Compounds |
The compounds of the invention have been determined to be useful in the
treatment of sphingosine 1-phosphate associated disorders. Accordingly, in one
embodiment, the invention relates to a method f‘pr treating a subject suffering from a
sphingosine 1-phosphate associated disorder, co!mprising administering to a subject an
effective amount of a compound of the inventioln; that is, a compound of formula I or

compounds otherwise described herein, such thz:at the subject is treated for a sphingosine

1
|

1-phosphate associated disorder. |
The term “sphingosine 1-phosphate associated disorder” includes disorders,
diseases or conditions which are associated wit}# or caused by a misregulation in S1P
receptor function and/or signaling or S1P recep{or ligand function. The term also
includes diseases, disorders or conditions which can be treated by administering to a
subject an effective amount of a sphingosine 1-phosphate receptor agonist. Such
disorders include disorders that are as$ociated vs{‘ith an inappropriate immune response
and conditions associated with an overactive imimune response, e.g., autoimmune
diseases. In some embodiments, sphingosine l-lphosphate associated disorders include
autoimmune diseases. In other embodiments, sphingosine 1-phosphate associated
disorders include inflammation. In further emb?diments, sphingosine 1-phosphate

associated disorders include transplant rej ection. In still other embodiments,
I
|
|
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sphingosine 1-phosphate associated disorders in¢lude acute respiratory distress
syndrome (ARDS). In other embodiments, sphir.ilgosine 1-phosphate associated
disorders include asthma. In vet other embodimients, sphingosine 1-phosphate
associated disorders include any combination of the disorders listed herein.

“Treatment”, or “treating” as used hereiné, is defined as the application or
administration of a therapeutic agent such as a cqmpound of formula I to a subject who
has a shingosine 1-phosphate associated disordexa' as described herein, with the purpose
to cure, heal, alleviate, delay, relieve, alter, reme:dy, ameliorate, improve or affect the
disease or disorder, or symptoms of the disease <E)r disorder. The term ‘“treatment” or
“treating” is also used herein in the context of adl‘ministering agents prophylactically.

In some embodiments, the efficacy of thé compounds of the present invention
can be measured by comparing a value, level, feature, characteristic, property, etc. to a
“snitable control”. A “suitable control” is any ccimtrol or standard familiar to one of
ordinary skill in the art useful for comparison pu|rposes. In one embodiment, a “suitable
control” is a value, level, feature, characteristic, property, etc. determined prior to
administering a composition of the present invenition. For example, the immune
response, etc. can be determined prior to introducing a compound of the invention into a
cell or subject. In another embodiment, a “suitai)le control” is a value, level, feature,
characteristic, property, etc. determined in a celljor organism, e.g., a control or normal
cell or organism, exhibiting, for example, noimail traits. In yet another embodiment, a
“suitable control” is a predeﬁned value, level, fe?ture, characteristic, property, etc. For
example a “suitable control” can be a pre-deﬁne:d level of binding to a specified S1P

receptor. |
|

An additional embodiment of the inventi‘lon pertains to a method for treating a
subject suffering from a sphingosine l-phosphat]e associated disorder, comprising
administering to a subject a compound, such that the subject is treated for a sphingosine
1-phosphate associated disorder by a compound ;of the invention; that is, a compound of
formulae I or compounds otherwise described herein.

The present invention is also directed to a méthod of selectively treating a
sphingosine 1-phosphate associated disorder, cor;nprising administering to a subject an
effective amount of a compound of the invention, e.g., compounds of any of Formulae I-
VIII or compounds otherwise described herein, such that the subject is selectively

treated for a sphingosine 1-phosphate associated! disorder. In certain embodiments, the

|
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sphingosine 1-phosphate associated disorder is a; sphingosine 1-phosphate-(1) associated
disorder. In a particular embodiment, the sphinéosine 1-phosphate-(1) associated N
disorder is selectively treated as compared with ;a sphingosine 1-phosphate-(3)
associated disorder.

5 Another embodiment of the invention is a method of selectively treating a
sphingosine 1-phosphate associated disorder, coimprising administering to a subject a
compound, such that the subject is selectively treated for a sphingosine 1-phosphate
associated disorder by a compound of the inven‘ftion, e.g., compounds of any of Formulae
I-VIII or compounds otherwise described hereinl. In certain embodiments, the

| 10 sphingosine 1-phosphate associated disorder is a sphingosine 1-phosphate-(1) associated
‘ disorder. In a particular embodiment, the sphingosine i-phOSphate-(l) associated
: disorder is selectively treated as compared with;a sphingosine 1-phosphate-(3)
associated disorder.
In another embodiment, the present inve!ntion provides a method of treating a

15  condition associated with an activated immune system Such diseases or disorders
include multiple sclerosis as well as rejection of transplanted organs, tissue or cells
graft-versus-host diseases brought about by t:ranISplantatlon, autoimmune syndromes
including rheumatoid arthritis; systemic lupus erythematosus; antiphospholipid
syndrome; Hashimoto's thyroiditis; Iymphocytic thyroiditis;; myasthenia gravis; type I

20  diabetes; uveitis; episcleritis; scleritis; Kawasakfi's disease, uveo-retinitis; posterior
uveitis; uveitis associated with Behcet's disease; uveomeningitis syndrome; allergic

encephalomyelitis; chronic allograft vasculopathy; post-infectious autoimmune diseases

including rheumatic fever and post-infectious ghomemlonephﬁtis; inflammatory and
hyperproliferative skin diseases; psoriasis; psor;iatic arthritis; atopic dermatitis;

25  myopathy; myositis; osteomyelitis; contact derrinatitis; eczematous dermatitis;
seborrhoeic dermatitis; lichen planus; pemphi gus; bullous pemphigoid; epidermolysis
bullosa; urticaria; angioedema; vasculitis; erythL:ma; cutaneous eosinophilia; acne;
scleroderma; alopecia areata; keratoconjunctivitis; vernal conjunctivitis; keratitis;
herpetic keratitis; dystrophia epithelialis comea!s; corneal leukoma; ocular pemphigus;

30 Mooren's ulcer; ulcerative keratitis; scleritis; Grl_aves' ophthalmopathy; Vogt-Koyanagi-
Harada syndrome; sarcoidosis; pollen allergies;| reversible obstructive airway disease;
bronchial asthma; allergic asthma; intrinsic astﬁr’na; extrinsic asthma; dust asthma,;

chronic or inveterate asthma; late asthma and airway hyper-responsiveness;

1
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|
bronchiolitis; bronchitis; endometriosis; orchitis; gastric ulcers; ischemic bowel

diseases; inflammatory bowel diseases; necrotizi‘-ing enterocolitis; intestinal lesions
associated with thermal burns; coeliac disease; proctitis; eosinophilic gastroenteritis;
mastocytosis; Crohn's disease; ulcerative colitisi vascular damage caused by ischemic
diseases and thrombosis; atherosclerosis; fatty h‘eart; myocarditis; cardiac infarction;
aortitis syndrome; cachexia due to viral disease;‘i vascular thrombosis; migraine; rhinitis;
eczema; interstitial nephritis; IgA-induced neph:ropathy; Goodpasture's syndrome;
hemolytic- uremic syndrome; diabetic nephropéthy; glomerulosclerosis;
glomerulonephntls tubulointerstitial nephritis; mterstltlal cystitis; multiple myositis;
Guillain-Barre syndrome; Meniere's disease; polyneuntls multiple neuritis; myelitis;
mononeuritis; radiculopathy; hyperthyroidism; Basedow's disease; thyrotoxicosis; pure
red cell aplasia; aplastic anemia; hypoplastic an!emia; idiopathic thrombocytopenic
purpura; autoimmune hemolytic anemia; autoimmune thrombocytopenia;
agranulocytosis; pernicious anemia; megaloblas@tic anemia; anerythroplasia;
osteoporosts; fibroid lung; idiopathic interstitial{pnemiponia; dermatomyositis;
leukoderma vulgaris; ichthyosis vulgaris; photo:;allergic sensitivity; cutaneous T cell
Iymphoma; polyarteritis nodosa; Huntington's c"horea; Sydenham's chorea; myocardosis;
myocarditis; scleroderma; Wegener's granuloma; Sjogren's syndrome; adiposis;
eosinophilic fascitis; lesions of gingiva, periodontium, alveolar bone, substantia ossea
dentis; male pattern alopecia or alopecia senilis;{ muscular dystrophy; pyoderma;
éezary’s syndrome; hypophysitis; chronic adrenlal insufficiency; Addison's disease;
ischemia-reperfusion injury of organs which occurs upon preservation; endotoxin shock;
pseudomembranous colitis; colitis caused by drt:lg or radiation; ischemic acute renal
insufficiency; chronic renal insufficiency; lung solid cancer; malignancy of Iymphoid
origin; acute or chronic Iymphocytic leukemias;i Iymphoma; psoriasis; pulmonary
emphysema; cataracts; siderosis; retinitis pigmentosa; senile macular degeneration;
vitreal scarring; corneal alkali burn; dermatitis eirythema; ballous dermatitis; cement
dermatitis; gingivitis; periodontitis; sepsis; pancreatitis; peripheral artery disease;
carcinogenesis; solid cancer tumors; metastasis }pf carcinoma; hypobaropathy;
autoimmune hepatitis; primary biliary cirrhosis;!sclerosing cholangitis; partial liver
;esection; acute liver necrosis; cirrhosis; alcoholic cirrhosis; hepatic failure; fulminant

hepatic failure; late-onset hepatic failure; "acute-on-chronic" liver failure.
P >

{

|
|
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As used herein, the term "subject” includes warm-blooded animals, e.g.,
mammals, including humans, cats, dogs, horses, Jbears hons tigers, ferrets, rabbits,
mice, cows, sheep, pigs, etc. In a particular embodlment, the subject is a primate. Ina
specific embodiment, the primate is a human. |

As used herein, the term "administering"'to a subject includes dispensing,

delivering or applying a compound of the inventilon in a pharmaceutical formulation (as
described herein), to a subject by any suitable route for delivery of the compound to the
desired location in the subject, including deliver%y by either the parenteral or oral route,
intramuscular injection, subcutaneous/intradermial injection, intravenous injection,
buccal administration, topical delivery, transder:mal delivery and administration by the
rectal, colonic, vaginal, intranasal or respiratory‘ tract route.

As used herein, the term "effective amount"” includes an amount effective, at
dosages and for periods of time necessary, to ac!hieve the desired result, e.g., sufficient to
treat the condition in a subject. An effective am:ount of a compound of the invention, as
defined herein, may vary according to factors s1%1ch as the disease state, age, and weight
of the subject, and the ability of the compound t;o elicit a desired response in the subject.
Dosage regimens may be adjusted to provide thje optimum therapeutic response. An
effective amount is also one in which any toxic: or detrimental effects (e.g., side effects)
of the compound are outweighed by the therapeutically beneficial effects.
icompound of the invention (i.e., an
effective dosage) may range from about 0.001 t:o 30 mg/kg body weight, for example,

about 0.01 to 25 mg/kg body weight, for exam?le, about 0.1 to 20 mg/kg body weight.

A therapeutically effective amount of a

It is to be understood that all values and rangesj;between those listed are intended to be
encompassed by the present invention. The skiflled artisan will appreciate that certain
factors may influence the dosage required to effectively treat a subject, including but not
limited to the severity of the disease or disorder, previous treatments, the general health
and/or age of the subject, and other diseases priésent. Moreover, treatment of a subject
w1th a therapeutically effective amount of a compound of the invention can include a
smgle treatment or, for example, can include a, 'series of treatments. It will also be
appreciated that the effective dosage of the cor]npound used for treatment may increase

" or decrease over the course of a particular treat:ment.

The methods of the invention further include administering to a subject a

therapeutically effective amount of a compound of the invention in combination with

I
|
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another pharmaceutically active compound known to treat the disease or condition, e.g.,
an immunomodulatory agent or an anti-inﬂammiatory agent. Pharmaceutically active
compounds that may be used depend upon the cé’mdition to be treated, but include as
examples cyclosporin, rapamycin, FK506, methc!)trexate, etanercept, infliximab,
adalimumab, non-steroidal anti-inflammatory aéents, cyclooxygenase-2-inhibitors, such
as celecoxib and rofecoxib, and corticosteroids. Other suitable compounds can be found
in Harrison's Principles of Internal Medicine, Tﬁirteenth Edition, Eds. T. R. Harrison et
al. McGraw-Hill N.Y., N.Y; and the Physiciansi Desk Reference 50th Edition 1997,
Oradell New Jersey, Medical Economics Co., thie complete contents of which are
expressly incorporated herein by reference. The%compound of the invention and the
additional pharmaceutically active compound may be administered to the subject in the
same pharmaceutical composition or in differen:t pharmaceutical compositions (at the
same time or at different times).
!

Pharmaceutical Compesitions Comprising Ixivention Compounds

The present invention also provides pharmaceutically acceptable formulations
and compositions comprising one or more coméounds of the invention; that is,
compounds of formula I or compounds otherwiée described herein. In certain
embodiments, the compound of the invention is} present in the formulationin a

therapeutically effective amount; that is, an amount effective to treat a sphingosine 1-

phosphate associated disorder. |

Accordingly, in one embodiment, the invention pertains to a pharmaceutical
composition comprising a therapeutically effect!ive amount of a compound of the
invention; that is, compounds of formula I or compounds otherwise described herein,
and a pharmaceutically acceptable carrier. '

In another embodiment, the invention 1§ directed to a packaged pharmaceutical
composition comprising a container holding a tfherapeutica]ly effective amount of a
compound of the invention; that is, compounds‘iof formula I or compounds otherwise
described herein; and instructions for using the écornpound to treat a sphingosine 1-

phosphate associated disorder in a subject. !
The term “container” includes any rece;!)tacle for holding the pharmaceutical
composition. For example, in one embodiment, the container is the packaging that

contains the pharmaceutical composition. In other embodiments, the container is not the

i
{
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packaging that contains the pharmaceutical com:position, i.e., the container is a
receptacle, such as a box or vial that contains thé packz_lged pharmaceutical composition
or unpackaged pharmaceutical composition and the instructions for use of the
pharmaceutical composition. Moreover, packaging techniques are well known in the art.
It should be understood that the instructions for iuse of the pharmaceutical composition
may be contained on the packaging containing tile pharmaceutical composition, and as
such the instructions form an increased ﬁmctionial relationship to the packaged product.
However, it should be understood that the instru?ctions can contain information
pertaining to the compound’s ability to performiits intended function, e.g., treating,
preventing, or reducing a sphingosine l-phosph‘lette associated disorder in a subject.

Another embodiment of the invention re!latcs to a packaged pharmaceutical
composition comprising a contz—iiner holding a tflerapcutically effective amount of a
compound of the invention; that is, a compound of formula I or compounds otherwise
described herein, and instructions for using the compound to selectively treat a
sphingosine 1-phosphate associated disorder in g subject.

Such pharmaceutically acceptable formrjllations typically include one or more
compounds of the invention as well as one or m:ore pharmaceutically acceptable carriers
and/or excipients. As used herein, “pharmaceufically acceptable carrier” includes any
and all solvents, dispersion media, coatings, ant:ibacterial and antifungal agents, isotonic
and absorption delaying agents, and the like that are physiologically compatible. The use
of such media and agents for pharmaceutically active substances is well .known in the
art. Except insofar as any conventional media cf)r agent is incompatible with the
compounds of the invention, use thereof in the f)harmaceutical compositions is
contemplated.

Supplementary pharmaceutically active @compounds known to treat transplant or
autoimmune disease, i.e., immunomodulatory aigents and anti-inflammatory agents, as
described above, can also be incorporated into t?he compositions of the invention.

Suitable pharmaceutically active compounds that may be used can be found in

{
b

Harrison's Principles of Internal Medicine.
A pharmaceutical composition of the inivention is formulated to be compatible

with its intended route of administration. Exam!ples of routes of administration include

parenteral, e.g., intravenous, intradermal, subcu:taneous, oral (e.g., inhalation),

transdermal (topical), transmucosal, and rectal 5dministration. Solutions or suspensions
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used for parenteral, intradermal, or subcutaneou:s application can include the following
components: a sterile diluent such as water for injection, saline solution, fixed oils,
polyethylene glycols, g‘lycerine, propylene glyc&il or other synthetic solvents; -
antibacterial agents such as benzyl alcohol or méthyl parabens; antioxidants such as
ascorbic acid or sodium bisulfite; chelating agents such as ethylenedialhinetetraacetic
acid; buffers such as acetates, citrates or phosph%ltes and agents for the adjustment of
tonicity such as sodium chloride or dextrose. pH can be adjusted with acids or bases,
such as hydrochloric acid or sodium hydroxide. h‘he parenteral preparation can be
enclosed in ampoules, disposable syringes or mlélltiple dose vials made of glass or
plastic. l

Pharmaceutical compositions suitable fo?;" injection include sterile aqueous
solutions (where water soluble) or dispersions, cér sterile powders for the
extemporaneous preparation of sterile injectable solutions or dispersions. For
mtravenous administration, suitable carriers mclude physiological saline, bacteriostatic
watcr Cremophor EI™ (BASF, Parsippany, N. J ) or phosphate buffered saline (PBS). In
all cases, the pharmaceutical composition must be sterile and should be fluid to the-
extent that easy syringability exists. It must a]soibe stable under the conditions of
manufacture and storage and must be preserved ?gainst the contaminating action of
microorganisms such as bacteria and fungi. The%carrier can be a solvent or dispersion
medium containing, for example, water, ethanol?, polyol (for example, glycerol,
propylene glycol, and liquid polyetheylene glycol, and the like), and suitable mixtures
thereof. The proper fluidity can be maintained, fTor example, by the use of a coating such
as lecithin, by the maintenance of the required particle size in the case of dispersion and
by the use of surfactants. Prevention of the actiob of microorganisms can be achieved by
Yarious antibacterial and antifungal agents, for eixample, parabens, chlorobutanol,
phenol, ascorbic acid, thimerosal, and the like. In many cases, it will be preferable to
include isotonic agents, for example, sugars, polfyalcohols such as mannitol, sorbitol, or
sodium chloride in the composition. Prolonged eilbsorption of the injectable compositions
can be brought about by including in the composition an agent which delays absorption,
for example, aluminum monostearate and gelatiﬁ.

Sterile injectable solutions can be prepared by incorporating the compound of the
invention in the required amount in an appropria:te solvent with one or a combination of

the ingredients enumerated above, as needed, fo}llowed by filtered sterilization.
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Generally, dispersions are prepared by incorporalting the compound into a sterile vehicle
which contains a basic dispersion medium and the required other ingredients from those
enumerated above. In the case of sterile powder31, for the preparation of sterile injectable
solutions, the preferred methods of preparation aire vacuum drying and freeze-drying
which yields a powder of the compound plus any additional desired ingredient from a
previously sterile-filtered solution thereof. i ‘

Oral compositions generally include an inert diluent or an edible carrier. They
can be enclosed in gelatin capsules or compressei:d into tablets. For the purpose of oral
therapeutic administration, the compound of the invention can be incorporated with
excipients and used in the form of tablets, trocheis, or capsules. Oral compositions can
also include an enteric coating. Oral compositiorgls can also be prepared using a fluid
carrier for use as a mouthwash, wherein the com‘ipound in the fluid carrier is applied
orally and swished and expectorated or swallowed. Pharmaceutically compatible
binding agents, and/or adjuvant materials can be included as part of the composition.
The tablets, pills, capsules, troches and the like c;:an contain any of the following
ingredients, or compounds of a similar nature: a ;binder such as microcrystalline
cellulose, gum tragacanth or gelatin; an excipierit such as starch or lactose, a
disintegrating agent such as alginic acid, Primogel, or corn starch; a lubricant such as
magnesium stearate or Sterotes; a glidant such ag colloidal silicon dioxide; a sweetening
agent such as sucrose or saccharin; or a ﬂavorinig agent such as peppermint, methyl
salicylate, or orange flavoring. ‘

For administration by inhalation, the compounds of the invention are delivered in
the form of an aerosol spray from a pressured container or dispenser which contains a
suitable propellant, e.g., a gas such as carbon dic%vxide, or a nebulizer.

Systemic administration can also be by tlljansmu'cosal or transdermal means. For
transmucosal or transdermal administration, penietrants appropriate to the barrier to be
permeated are used in the formulation. Such pen’étrants are generally known in the art, -
and include, for example, for transmucosal admifnistration, detergents, bile salts, and
fusidic acid derivatives. Transmucosal administration can be accomplished through the

use of nasal sprays or suppositories. For transdermal administration, the compounds of

. . - - {
the invention are formulated into ointments, salves, gels, or creams as generally known
in the art.
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The present pharmaceutical compositions: can also be prepared in the form of
. suppositories (e.g., with conventional suppositoriy bases such as cocoa butter and other
glycerides) or retention €nemas for rectal delivel%y.

In one embodiment, the compounds are ﬁrepared with carriers that will protect
the compound against rapid elimination from thc:a body, such as a controlled release
formulation, including implants and microencap?ulated delivery systems.
Biodegradable, biocompatible polymers can be {lsed, such as ethylene vinyl acetate,
polyanhydrides, polyglycolic acid, collagen, polgyorthoesters, and polylactic acid.
Methods for preparation of such formulations will be apparent to those skilled in the art.
The materials can also be obtained commercially from Alza Corporation and Nova
Pharmaceuticals, Inc. Liposomal suspensions czin also be used as pharmaceutically
acceptaﬁle carriers. These can be prepared accoi‘ding to methods known. to those skilled
in the art, for example, as described in U.S. Pat.: No. 4,522,811, U.S. Pat. No. 5,455,044
and U.S. Pat. No. 5,576,018, and U.S. Pat. No. 4,883,666, the contents of all of which
are incorporated herein by reference. ‘

The compounds of the invention can also be incorporated into pharmaceutical
compositions which allow for the sustained delivery of the compounds to a subject for a
period of at least several weeks to a month or rr‘:lore. Such formulations are described in
published PCT application no. WO 02/74247, iincorporated herein by reference.

It is especially advantageous to formulajte oral or parenteral compositions in
“dosage unit form for ease of administration and uniformity of dosage. Dosage unit form
as used herein refers to physically discrete units suited as unitary dosages for the subject
to be treated; each unit containing a predetermigned quantity of a compound of the
invention calculated to produce the desired theriapeutic effect in association with the
required pharmaceutical carrier. The speciﬁcatiion for the unit dosage forms of the

invention are dictated by and directly depender{lt on the unique characteristics of the
compound and the particular therapeutic effect!to be achieved, and the limitations
inherent in the art of compounding such compéunds for the treatment of individuals.
This invention is further illustrated by tile following examples, which should not
be construed as limiting. The contents of all references, patents, patent applications cited
throughout this application are incorporated herein by reference. It should be

understood that the use of any of the compounds described herein are within the scope of

|
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the present invention and are intended to be encc}mpassed by the present invention and
are expressly incorporated herein for all purposes.

Examples

General Approach to the Synthesis of 2,5—Dis;ubstituted Thiazoles

The synthesis of 2,5-substituted thiazole;s is described in Scheme 1. Reaction of
alcohol R!-OH wherein R! alkyl, aralkyl, hetero:aryl, heterocyclo, or cycloalkyl with
substituted 4-fluoroacetophenone 1 afforded thf:; ether-acetophenone intermediate 2.
Ether-acetophenone intermediate 2 was then converted to the corresponding bromo-
acetophenone using BusNBrs, Wthh upon reac'tlon with NalN3, provided the az1do-
acetophenone intermediate. Hydrogenation of the azido-acetophenone mtermedxate
afforded amine 3, followed by coupling with orthogonally protected amino acid 4 or
amino diol-carboxylic acid 5 gave amide 6. As %1 note, compound 4 was synthesized
from (S)—Z-(tert-butoxycarbonylamino)-3—hydrc;xy-Z-methylpropanoic acid in three steps
in overall 52-64% yield. A synthesis of (R)-3-(t'jert—butoxycarbonyl)-2,2,4—
tn'methyldxazolidine-4-carboxy1ic acid is descrilbed in Clemens, J. J.; Davis, M. D.;
Lynch, K. R.; Macdonald, T. L. Bioorg. Med. Chem. Lett. 2005, 1 5,3568-3572.
Compound 5 was synthesized from 2-amino—2-(hydroxymethyl)propme-1,3—di01 in five
steps in overall 30% yield, also as described in ;Clemens, J.J.; Davis, M. D.; Lynch, K.
R.; Macdonald, T. L. Bioorg. Med. Chem. Lett. !2005, 15, 3568-3572. Under conditions
using Lawesson’s reagent, amide 6 was converted to thiazole 7 in good yield. Removal
of the protecting groups afforded the final alcohol 8, which upon reaction with diethyl
chlorophosphate and subsequent deprotection vsi/ith TMSBr gave the phosphate 9.
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General Protacol for Synthesis of Substituted Acetophenones (Williamson Ether
Synthesis) (2)

To a solution of the desired alcohol (1 0 equivalent) in dry THF under nitrogen
atmosphere was added KO'Bu (either 1.0 M solutxon in THF or solid, 1.1 equivalent).
The reaction mixture was heated at 60-70 °C for 10 minutes, then substituted 4-
flouroacetophenone 1 (1.0 equivalent) was added The reaction was then stirred for 1 to
3 hours before cooling to room temperature (RT). The solvent removed in vacuo. The
product was purified by silica gel column chromatography using the Combi-Flash
system (Hex:EtOAc). i

1-(4-(0ctyloxy)-3-(triﬂuoromethyl)phenyl)etfhanone 2)

The product was purified by silica gel clolunm chromatography using the Combi-
Flash system (Hex:EtOAc) as white solid in 60% (1.20 g). TLC (1:5 EtOAc:Hex), Ry=
0.4; "TH NMR (400 MHz, CDCl5) & 8.18 (d, 1H, J=2.0 Hz), 8.10 (dd, 1H, J=8.8 Hz, J
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=2.3 Hz), 7.02 (d, 1H, J = 8.8 Hz), 4.12 (t, 2H, J = 6.4 Hz), 2.58 (m, 3H), 1.80-1.89 (m,
2H), 1.42-1.54 (m, 2H), 1:22-1.40 (m, 8H), 0.89!(t; 3H, J= 6.7 Hz).

2-Amino—l-(4-(octyloxy)-3-(triﬂuoromethyl)phenyl)ethanone hydrochloride (3)
)

NH,HCI
AN

CFs3

To a solution of the substituted acetophelnone 2 (390 mg, 1.0 equivalent) in dry
CH,C), (9 mL) under nitrogen atmosphere was édded BusNBr; (0.60 g, 1.0 equiv). To
the solution was added anhydrous MeOH (1.0 rr“,lL). The reaction mixture was stirred at
room temperature overnight. The solvent was réimoved in vacuo, and the bromo-
acetophenone product was used as is in the nextg step. TLC (4:1, Hex/EtOAc), Ry=0.6.

To the desired bromo-acetophenone (from last step, 1.0 equivalents), in DMF (10
mL) was added NaNj (0.24 g, 3.0 equiv). The résulting mixture was then stirred in DMF
for 1 hour. The reaction mixture was diluted Wiﬁh EtOAc (50 mL) and washed with H,O
(2 x 50). The solvent removed in vacuo and the Eproduct was purified by silica gel
column chromatography using the Combi-FIash! system (Hex:EtOAc) to give the azido-
acetophenone product as a white solid in 99% (9.44 g) vield. TLC (4:1, Hex/EtOAc), Ry
=0.4. | |

- To a solution of the azido-acetophenoneé(0.44 g, 1.0 equivalent) in MeOH (10

‘mL) was added concentrated HC1 (1.5 mL), and; 10% Pd/C (44 mg). The reaction
mixture was stirred under an atmosphere of H; (g) for 2 hours. The reaction mixture was
then filtered through a thin layer of Celite and the solvent was removed in vacuo. The
amino-acetophenone 3 was obtained a white soljid in quantitative yield (0.46 mg) with
90% purity. TLC (1:5 EtOAc:Hex), Ry= 0.4; ‘H NMR (400 MHz, CDCl3) 8 8.18 (d, 1H,
J=2.0Hz), 8.10(dd, 1H,/=8.8Hz,J=2.3 H:z), 7.02 (d, 1H, J= 8.8 Hz), 4.52 (s, 2H),
4.12 (t, 2H, J = 6.4 Hz), 1.80-1.89 (m, 2H), 1.4é-1.54 (m, 2H), 1.22-1.40 (m, 8H), 0.89
(t, 3H, J= 6.7 Hz).
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(R)-3-(tert-Butoxycarbonyl)-2,2,4-trimethylo:fcazolidine—-4-carboxylic acid (4)

BOC\NH 1) TMS—CHN}. MeOH Boc\N/k
Ho\n/l\’o"’ 2) OMP, BFsFRO | HO\ﬂ/k/o
Y acetone >
o Me 3) LiOH, HaO/THF o Me

To a solution of the (S)-2-(tert-butoxycaérbonylaxnino)—3-f1ydroxy—2-
methylpropanoic acid (5.0 g, 1.0 equivalent) in :CH2CIz/MeOH(4:1, 50 mL) at 0 °C was
added a solution of TMS-CHN; (2.0 M in diethy! ether or hexanes, 12.5mL, 1.1
equivalents) drop-wise until the colourless solu{ion turned a light yellow color. The
reaction mixture was stirred for 20 minutes ther:1 a few drops of acetic acid were added
to quench the last unreacted TMS-CHN; (the solution turns colorless from li ght yellow).
The solvent was removed in vacuo. TLC (2:1, I—ilex/EtOAc), Ry=10.4.

The residue was dissolved in acetone (3:0 mL). To the resulting solution was then
added 2,2-dimethoxypropane (DMP) (15 mL). To the mixture was added BF3-OEt; (2
mL) drop-wise and the solution was stirred at RIT for 4-18 hours. The solvent was
removed in vacuo and the product was purified by silica gel column chromatography
using the Combi-Flash system (Hex:EtOAc). ’f‘LC (3:1, Hex/EtOAc), Ry= 0.6; "H NMR
(400 MHz, CDCl) 8 4.06-4.12 (m, 1H), 3.73-31.83 (m, 4H), 1.55-1.64 (m, 9H), 1.48 (br
s, 3H), 1.41 (br s, 6H). i

The purified residue was dissolved in THF (40 mL) and to the solution was
added LiOH (1.15 g, 1.20 equiv) in H,O (20 mL). The solution was heated at reflux for
6-18 hours, then concentrated in vacuo to remdve most of the THF. The solution was
diluted with H>O (150 mL) and washed with Eﬁzo (2 x 150 mL). The aqueous layer was
cooled to 0 °C then acidified to a pHof approxfmately 3 using concentrated HCI, then
extracted with EtOAc (2 x 200 mL). The EtOAf: layers were combined, dried (MgSOy),
filtered, and the solvent was removed in vacuo ‘;to afford carboxylate 4 as a white solid in
52-64% vyield (3.78 g) yield. TLC (1:1 EtOAc:Ii—Iex), Ry=0.2; '"H NMR (400 MHz,
CDCls) & (rotamers) 4.47 (br d, 0.5H, J = 8.8 Hz), 4.17 (br d, 0.5H, J = 8.8 Hz), 3.85 (br
d, 0.5H, J= 8.8 Hz), 3.78 (br d, 0.5H, J=8.8 I-]Iz), 1.38-1.67 (m, 18H).

|

|
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5-(tert-butoxycarbonylamino)-z,z—dimethyl-l,3-dioxane—5-carboxylic acid (5)

1)HCl, DMF
NH, 2)PTSA,DMP | Bac 1
Ho\)v—OH 3)(Boc),0, EtN HO Q
OH - OA‘/
4) (COCl, DMSO Et;N o

5) 2-methyl-2-butene ‘BUCH
NaH,PO,, NaClO,

To a solution of the 2-amino-2-(hydroxymethyl)propane-1,3-diol (2.0 g, 1.0
equivalént) in DMF (20 mL) at RT was added IM HCI (16.5 mL, 1.0 equiv) in diethy!
ether. The resulting mixture was stirred for 20 r?ninutes, then para-toluenesulfonic acid
(PTSA) (157 mg, 0.05 equivalent) and 2,2-dime;thoxypropaneor (2.23mL, 1.1
equivalents) were added. The reaction mixture v:vas stirred for 24 hours,then Et;N (3.0
equivalent, 6.90 mL) and (Boc),0O (1.0 equiv, 3160 g) were added and the mixture
wasstirred overnight. The reaction mixture was diluted with EtOAc (50 mL) and washed
with H,O (2 x 50 mL). The solvent removed in vacuo and the product was purified by
silica gel column chromatography using the Cornb:-Plash system (Hex: EtOAc) asa
white solid in 58% (2.49 g) yield. TLC (2:1, Hex/EtOAc), R/=0.3; '"H NMR (400 MHz,
CDCl3) 8§ 5.33 (br s, 1H), 4.27 (br s, 1H), 3.79-3.84 (m, 4H), 3.72 (d, 2H, J = 6.4 Hz),
1.46 (s, 12H), 1.44 (s, 3H). !

To a solution of oxalyl chloride (2.0 M i in CH,Cl,, 5.74 mL, 3.0 equivalents) in
dry CH,Cl, (10 mL) at -78 °C was added DMSO (1.36 ml, 5.0 equivalents). The
resulting mixture was stirred for 15 minutes, thén a solution of the desired alcohol (from
last step, 1.0 g) in dry CH,Cl, (10 mL) was addéd drop-wise. The mixture was stirred for
2 hours, then Et3N (5.33 mL, 10 equivalents) was added. The reaction mixture was
stirred for 10 minutes then the cooling bath wasi removed and the mixture was allowed to
warm to RT. The reaction mixture was then dilited with EtOAc (50 mL) and washed
with 10% NH,C] (2 x 50 mL). The organic layer was dried over MgSQy, filtered, and the
solvent was removed in vacuo to afford aldehycjle intermediate as a white solid in >99%
yield (1.00 g). For more detailed Swern oxidatﬁon conditions see: a) Blaskovich, M.
A.; Evindar, G.; Rose, N. G. W.; Wilkinson, S, Luo, Y.; Lajoie, G. A. J. Org. Chem.
1998, 63, 3631-3646. and b) Rose, N. G. W.; Bilaskovich, M. A.; Evindar, G:;
Wilkinson, S.; Luo, Y.; Fishlock, D.; Reid, C,; iLajoie, G. A. Organic Syntheses 2002,
79, 216-227. TLC (2:1, Hex/EtOAc), R,= 0.7; 'H NMR (400 MHz, CDCl;) § 9.63 (s,
1H), 5.55 (br's, 1H), 4.07 (d, 2H, J = 12.0 Hz), 3.95 (d, 2H, J = 12.0 Hz), 1.47 (s, 18H).
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To a solution of the aldehyde (from last ;tep, 1.0 g) in +-BuOH (20 mL) and 2-
methyl-2-butene (10 mL) at room temerature wés added a sluotion of NaH,PO; (1.06 g,
2.0 equivalents), and NaClIO; (1.40 g, 4.0 equivalents) in H,O (10 mL). The reaction
was stirred for 3 hours and then was diluted with H,O (10 mL). The mixture was
extracted with EtOAc (30 mL). The organic layer was dried over MgSOs, filtered, and
the solvent was removed in vacuo to afford carbloxylate 5 as a white solid in 52% yield
(550 mg). For more detailed procedure for oxidation of aldehyde to carboyxlate see:
Taylor, R. E.; Galvin, G. M_; Hilfiker, K. A.; Ctlien Y. J. Org. Chem. 1998, 63, 9580-
9583. TLC (1:1 EtOAc:Hex), Rr=0.2; 'H NM'R (400 MHz, CDCl3) 6 5.50 (br s, 1H),
4.18(d,2H, J= 118 Hz), 4.10 (d, 2H, J=11. 8Hz), 1.47 (br s, 18H).

(R)-tert-Butyl 2,2,4-trimethyl—4-(2-(4-(octyloy!(y)-3-(triﬂuoromethyl)phenyl)-z-
oxoethylcarbamoyl)oxazolidine—3-carboxylaté (6)
‘ Boc, N’V
e

To a solution of protected oxazolidine- 4'carboxyhc acid4 (176 mg, 1
equivalents), HATU (310 mg, 1.2 equivalents), Fmd DIEA (1.2 mL, 10 equivalents) in
CH2CL2/DMF (1:1, 10 mL) was added alnino-a}cetophenone 3250 mg, 1.0
equivalents). The resultant mixture was stirred at room temperature overnight. The
reaction mixture was diluted with EtOAc (610 mi) and washed with 10% NH4Cl (2 x 50
mlL) and saturated NaCl (1 x 50 mL). The solvefixt removed in vacuo and the product was
obtained, silica gel column chromatography using the Combi-Flash system
(Hex:EtOAc), as a white solid in 40% yield (1 85 mg). TLC (1:2 EtOAc:Hex), R,=0.3;
MS (ESI, M+Na) = 572.99; 'H NMR (400 MHz, CDCl3) § 8.21 (s, 1H), 8.11 (d, 1H, J =
8.4 Hz), 7.05 (d, 1H, J = 8.4 Hz), 4.62-4.79 (m, EZH), 4.13 (t,2H, J=6.4 Hz), 3.28 (br s,
1H), 1.22-1.90 (m, 30H), 0.89 (t, 3H, J = 6.4 Hz).

|
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(R)-tert-Butyl 2,2,4—trimethyl—4—(5-(4-(octylox!y)-3-(trifluoromethyl)phenyl)thiazol-

1

2-yl)oxazolidine-3-carboxylate (7) w

CFa

A suspension of protected oxazolidine-amide 6 (180 mg, 1.0 equivalent) and
Lawesson’s Reagent (390 mg, 3.0 equivalents) m toluene (5 mL) was sealed and heated
at 100 °C for 1 hour. After cooling to room terriperature, the reaction mixture was
purified by silica gel column chromatography uising the Combi-Flash system
(Hex:EtOAc) as a thick colourless oil in 67% yfeld (120 mg). TLC (1:2 EtOAc:Hex), Ry
=0.8; MS (BSI, M+H") =571.11; '"H NMR (400 MHz, CDCI3) 3 7.73 (br s, 1H), 7.70
(s, 1H), 7.61 (d, 1H, J= 6.8 Hz), 7.01 (4, 1H, J|= 6.8 Hz), 3.96-4.28 (m, 4H), 1.21-1.99
(m, 30H), 0.89 (t, 3H, J= 7.6 Hz).

(5)-2-Amin 0-2-(5-(4-(octyloxy)-3—(triﬂuoromkathyl)phenyl)thiazol—2—yl)propan-l-ol
(8a) |

NH»

! N
\ +Me
NN ‘

CFa

A solution of thiazole 7 (120 mg) and pzlira toluenesulfonic acid (PTSA, 400 mg,
10 equivalents) in MeOH (6 mL) was refluxed for 6 hours. The solvent was removed in
vacuo and the product was purified by reverse p!hase preparative HPLC, then lyophilized
to dryness to obtain the trifluoroacetate salt of the product as a white solid in 79% yield
(90.5 mg). MS (ESI, M+H") = 431.01; 'H NMR (400 MHz, DMSO-de) 8 8.27 (s, 1H),
7.88 (dd, 1H, J = 8.8 Hz, J = 2.4 Hz), 7.85 (d, 1H, J=2.4 Hz), 7.34 (4, 1H, /= 8.4 Hz),
,5'77 (brs, 1H), 4.14 (1, 2H, J= 6.4 Hz), 3.76 (d;<1, 1H,J=11.2, Hz, J= 1.2 Hz), 3.66
(dd, 1H, J=11.2 Hz, J= 1.2 Hz), 1.73 (q, 2H, J = 6.8 Hz), 1.58 (s, 3H), 1.36-1.48 (m,
2H), 1.20-1.36 (m, 8H), 0.85 (t, 3H, J = 6.4 Hz).
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2-Amin0-2-(5-(4-(octyloxy)-3-(triﬂuorometh}%l)phenyl)th iazol-2-yl)propane-1,3-diol
(8b) |

! N NH20H
PR
: L A OH
CFy

The diol 8b was prepared from ca:boxyliate 5 and amino-acetophenone 3
analogously to thiazole 8a in 35‘% yield over thriee steps. MS (ESI, M+H") = 447.01; 'H
NMR (400 MHz, DMSO-dg) 6 8.27 (s, 1H), 7.87 (dd, 1H, J=8.8 Hz, /= 2.4 Hz), 7.84
(4, 1H,J=2.4 Hz), 7.32 (4, 1H, J= 8.4 Hz), 5.7;1 (brs, 1H), 4.13 (t, 2H, J= 6.4 Hz),
3.71-3.85 (m, 4H), 1.72 (q, 2H, J = 6.4 Hz), 1.36-1.46 (m, 2H), 1.19-1.35 (m, 8H), 0.84
(t, 3H, J=6.4 Hz). !‘

General Approach to the Synthesis of 2,5-Dis;ubstituted-1,3,4-Thiadiazoles

The synthesis of 2,5-substituted tlﬁadizoies is described in Scheme 2. Reaction of
alcohol ROH with substituted 4-fluorobezoic acid 10 afforded ether-benzoate
intermediate 11. The ether-benzoate intermediate 11 was then coupled with hydrazine to
afford benzohydrazide 13. Reaction of benzohyidrazide 13 with orthogonally protected
amino Note, this phrase used here and elsewheré in the application is new to me acid 4
under using N,N,N',N'-Tetramethyl-O-(7-azabenzotriazol-1-yl)uronium
hexafluorophosphate (HIATU) followed by cycﬁzation with Lawesson’s reagent
provided thiadizole 14 in good yield. Removal of the protecting groups afforded final

alcohol 15. Alcohol 15 was then converted to corresponding phosphate as reported in

scheme 1.
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4-(Octyloxy)-3-(trifluoromethyl)benzoic acidi (11a)

| OH
NN N ‘

\ CFs
To a solution of 1-octanol (315 pL, 2.0 mmol) in anhydrous THF (5 mL) was
added potassium #-butoxide (5 mL, 1M solution; in THF). The nﬁxture was heated at 70
°C for 15 min then cooled down to room tempexi‘ature. 4-Fluoro-3- '
trifluoromethylbenzoid acid (10) (417 mg, 2.0 r!pmol) in THF (5 mL) was added and the
resultant was heated at 75 °C overnight. After ciooling down to room temperature, the
reaction mixture was diluted with ethyl acetate and washed with water. The water layer
was acidified to a pH of approximately 3 with HCI (2M) and extracted with ethyl
acetate. The combined organic layers were washed with brine, dried over Na;SO4 and
concentrated in vacuo to afford the title compound (632 mg, HPLC purity > 95%),

which was used for next reaction without further purification. HPLC retention time on a

C8(2) column (30 x 3.00 mm, 3 p) was 3.28 mip with gradient 50-98% acetonitrile-H,O

'(0.1% trifluoroacetic acid (TFA)) in 3.5 min as fnobile phase.
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The title compound was prepared analogously to 4-(octyloxy)-3-
(mﬂuoromethyl)benzoxc acid (11a) in > 95% yleld HPLC retention time on a C8(2)
column (30 x 3.00 mm, 3 ) is 3.31 min with gradlent 20-98% acetonitrile-H>O (0.1%

l

TFA) in 3.5 min as mobile phase.

|
4-(4—Phenylbutoxy)-3-(triﬂuoromethyl)benzoic; acid (1 1c)

Vo

CF3

The title compound was prepared analogo_‘usly to 4-(octyloxy)-3-
|
(triflucromethyl)benzoic acid (11a) in >95% yield. HPLC retention time on a C8(2)
column (30 x 3.00 mm, 3 y) is 3.14 min with g’ra_!dient 20-98% acetonitrile-H,O (0.1%

TFA) in 3.5 min as mobile phase. !
|
|
4-(0ctyloxy)-3—(triﬂuoromethyl)benzohydrazi]de (12a)
o)

' ~NHNH;
NN

CFy
4-(Octyloxy)-3—(triﬂuoromethyl)benzoic! acid (11a) (632 mg, crude,
|
approximately 1.89 mmol) was stirred with HATU (905 mg) and DIEA (1.7 mL) in
CH,Cl,-DMF (10 mL, 4:1) for 10 min followed by addition of hydrazine (297 pL)

. ) ) . L,
dropwise. The reaction mixture was continuously stirred for another hour, then was

diluted with ethyl acetate (30 mL) and washed with water (10 mL) and brine (3 x 15
mL). The organic layer was dried over Na;_SO4; and concentrated in vacuo to afford the
title compound (661 mg, HPLC purity > 90%), ;which was used for next reaction without
further purification. MS (ESI): 333.08 MHY); HPLC retention time on a C8(2) column
(30 x 3.00 mm, 3 p) is 1.61 min with gradient 50 98% acetonitrile-H20 (0.1% TFA) in

3.5 min as mobile phase. |
|
|
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4-(5-Phenylpentyloxy)-3-(triﬂuoromethyl)benzohydrazide (12b)

Cﬁs
The title compound was prepared ana]ogou§ly to 4-(octyloxy)-3-
(trifluoromethyl)-benzo-hydrazide (12a) in > 95%:yield, MS (ESD): 367.14 MHED);
HPLC retention time on a C8(2) column (30 x 3.0(::) mm, 3 p) is 2.44 min with gradient
20-98% acetonitrile-H,0 (0.1% TFA) in 3.5 min as mobile phase.
|

4-(4-Phenylbutoxy)-3-(trifluoromethyl)benzohydrazide (12c)

Qo
(o} |
CF;

The title compound was prepared analogoq‘isly to 4-(octyloxy)-3-
(trifluoromethyl)-benzo-hydrazide (12a) in > 95‘%; yield. MS (ESI): 353.11 (MH™);
HPLC retention time on a C8(2) column (30 x 3.d0 mm, 3 p) is 2.30 min with gradient
20-98% acetonitrile-H;O (0.1% TFA) in 3.5 min as mobile phase.

|
- (S)-tert-Butyl 2,2,4-trimethyl-4-(2-(4-(octyloxy)-3-(trifluoromethyl)benzoyl)-

hydrazinecarbonyl)oxazolidine-3-carboxylate (13a)

I Boc, é
[0} H N

(R)-3-(tert-Butoxycarbonyl)-2,2,4- mmethyloxazohdme-4-carboxyhc acid (4)
(210 mg, 0.81 mmol) was stirred with HATU (372 mg, 0.98 mmol) and diisopropylethyl
amine (DIEA) (0.705 mL, 4.1 mmol) in CHZCIZ-]l)Ivﬁ*‘ (2:1, 6 mL) for 10 min followed
by addition of 4-(octyloxy)-3-(trifluoromethyl)benzohydrazide (12a) (270 mg, 0.81
mmol) in CH,Cl; (2 mL). The reaction was stirr?ed at room temperature for 1 hour and
then was concentrated under vacuum. The residue was diluted with ethyl acetate (20
mL) and washed with water (5 mL), brine (2 x 10 mL) and dried over Na;S04. The
organic layer was concentrated in vacuo and chrc}>mat0graphed on a silica gel column
(ethyl acetate~hexane, 0-33%, as eluent) to afforél the title compound (428 mg, 82%
yield). MS (ESI): 573.84 (MH"); 'H NMR (400iMHz, CDCl) & 9.43 (br, 2H), 8.06 (4,

|
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14, J=2.0 Hz), 7.94 (dd, 1H, J=8.8 Hz, /= 2.0 Hz), 6.96 (4, 1H, J = 8.8 Hz), 4.52 (br,
1H), 4.07 (t, 2H, J = 6.4 Hz), 3.76 (br, 1H), 1.82 (th, 2H), 1.67 (s, 6H), 1.57 (s, 3H), 1.51
(s, 9H), 1.51-1.43 (m, 4H), 1.38-1.24 (m, 6H), 0.88 (¢, 3H, J = 7.2 Hz). |
i
5  (S)-tert-Butyl 2,2,4-trimethyl-4-(2-(4-(5-phenylpentyloxy)-3-(trifluoromethyl)-

WO 2008/016692

benzoyl)hydrazinecarbonyl)oxazolidine-3-carboxylate (13b)
4 |

| Boc, F
O H N
NUAL
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CFs |
The title compound was prepared analogofusly to (S)-tert-butyl 2,2 4-trimethyl-4-
(2—(4-(octyloxy)—3—(triﬂuoromethyl)benzoyl)-hydiirazinecarbonyl)oxazolidine-3‘
10 carboxylate (13a) in 95% yield. MS (ESI): 607.81 (MH"); 'H NMR (400 MHz, CDCL)
5 9.94 (br, 1H), 9.04 (br, 1H), 8.05(d, 1H,J = 2£|1 Hz), 7.93 (dd, 1H,/=8.8 Hz,J=2.4
Hz), 7.29-7.25 (m, 2H), 7.18-7.15 (m, 3H), 6.97 (d, 1H, J= 8.8 Hz), 4.55 (br, 1H), 4.07
(t, 2H, J = 6.4 Hz), 3.77 (br, 1H), 2.64 (4, 2H, J=: 7.6 Hz), 1.86 (m, 2H), 1.73-1.65 (m,
9H), 1.58-1.52 (m, 13 H). |

15 |
(S)-tert-Butyl 2,2,4—trimethyl—4—(2-(4—(4—pheny;lbutoxy)-3—(triﬂuoromethyl)benzoyl)-

hydrazinecarbonyl)oxazolidine-3-carboxylate (13c)

The title compound was prepared analogfously to (S)-tert-butyl 2,2 4-trimethyl-4-
20 (2-(4—(octyloxy)—3—(triﬂuoromethyl)benzoyl)-thrazinecmbonyl)oxazolidine-3- |
carboxylate (13a) in 97% yield. MS (ESI): 593?87 (MH"); 'H NMR (400 MHz, CDCl;)
5 9.94 (br, 1H), 8.79 (br s, 1H), 8.05 (d, 1H, J==I] 2.4 Hz), 7.93 (dd, 1H,J=8.8 Hz,J =
2.4 Hz), 7.30-7.25 (m, 2H), 7.20-7.16 (m, 3H), 6.98 (d, 1H, J = 8.8 Hz), 4.55 (br, 1H),
4.10 (t, 2H, J= 6.4 Hz), 3.78 (br s, 1H), 2.69 (d!, 2H, J= 7.6 Hz), 1.86 (m, 4H), 1.68 (s,

25  6H), 1.58 (s, 3H), 1.52 (s, 9H). |
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(R)-tert-Butyl 2,2,4—trimethyl—4-(5—(4-(octyloxy)-{3-(triﬂuoromethyl)phenyl)—1,3,4-
thiadiazel-2-yl)oxazolidine-3-carboxylate (14a) |

N
INTTY N
L~

AN !

CF3 !
A solution of (S)-tert-butyl 2,2,4-trimethyl-4-(2-(4-(octyloxy)-3-
(trifluoromethyl)-benzoyl)hydrazinecarbonyl)ox agzolidine-3-carboxylate (13a) (228 mg,
0.39 mmol) in toluene (5 mL) was treated with Lawesson’s reagent (473 mg, 1.17
mmol) at 85 °C for 2 hours. The reaction was cooéled down to room temperature and the
supernatant was chromatographed on a silica gel column eluted with ethyl acetate-
hexane (0-30%, v/v) to afford the title compound!(156 mg, 70% yield). MS (ESI):
572.17 (MH"Y), '"H NMR (400 MHz, CDCl;) & 8.1:0 (d, 1H, J=8.8 Hz), 8.08 (d, 1H,J=
6.8 Hz), 7.06 (4, 1H, J= 8.0 Hz), 4.41 (d, 1H, J=8.0Hz), 4.18 (d, 1H, J= 9.6 Hz),
4.13-4.07 (m, 3H), 2.00 (s, 3H), 1.85 (m, 2H), 1.?8 (s, 3H), 1.68 (m, 4H), 1.51 (s, 3H),
1.47 '(m, 2H), 1.39-1.28 (m, 13H), 0.89 (1, 3H, Ji——- 7.2 Hz).
! :

(R)-tert-Butyl 2,2,4-trimethyl-4-(5—(4-(5-pheny}lpentyloxy)-3-(triﬂuoromethyl)—
phenyl)-1 ,3,4—thiadiazol—Z—yl)oxazolidine—3-ca:rboxylate (14b_)

% N Boc
- N
A

N
I }
CFq
The title compound was prepared analo gously to (R)-tert-butyl 2,2,4-trimethyl-4-
(5-(4-(octyloxy)-3-(trifluoromethyl)phenyl)-1 ,3,:'4-thiadiazol—2-y1)oxazolidine-3-
carboxylate (14a) in 80% yield. MS (ESI): 606/19 (MH"), HPLC retention time on a
C8(2) column (30 x 3.00 mm, 3 p) is 3.78 min with gradient 50-98% acetonitrile-H,O

(0.1% TFA) in 3.5 min as mobile phase.
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(R)-tert-Butyl 2,2,4-trimethyl-4-(5-(4-(4-phenylb
1,3,4—thiadiazol-z-yl)oxazolidine-3-carbokylate (14c)

| N ?oc
N~ N N
I; s>:"<—\fo<

@\/\/\o E
CF3 |

The title compound was prepared analogox;lisly to (R)-tert-butyl 2,2 4-trimethyl-4-
5  (5-(4-(octyloxy)-3-(trifluoromethyl)phenyl)-1,3 ,4—;thiadiazol-2-yl)oxazolidine-3-
carboxylate (14a) in 75% yield. MS (ESI): 592.14 (MH"), HPLC retention time on a
C8(2) column (30 x 3.00 mm, 3 p) is 3.55 min wi;th gradient 50-98% acetonitrile-H20
(0.1% TFA) in 3.5 min as mobile phase : |
i
10 (S)-Z—Amin0—2-(5-(4-(octyloxy)-3-(trifluoromet!?hyl)phenyl)-l,3,4-thiadiazol—2-
yl)propan-1-ol (15a)

NN N |
CF}

A solution of (S)-tert-butyl 2,2,4-trimeth31(1-4-(2-(4-(octyloxy)-3-
(tn'ﬂuoromethyl)—benzdyl)hydrazinecarbonyl)ox;azolidine-3 -carboxylate (14a) (156 mg,
15 0.27 mmol) in methanol (5 mL) was treated with p-toluenesulfonic acid monohydrate
(259 mg, 1.36 mmol) at 70 °C for 2 hours. The }eaction mixture was then cooled to
room temperature and purified by prep HPLC Olfil a C8(2) column ((Luna, Sp, 100 x
21.10 mm) with acetonitrile-H;0 (0.1% TFA) a§ mobile phase and gradient 30-98% in
20 min. The title compound was obtained as the bis-TFA salt (36 mg, 20%). MS (ESD):
20 432.00 (MH"); 'H NMR (400 MHz, DMSO—dG);S 8.21 (dd, 1H, J= 2.0 Hz, J = 8.8 Hz),
8.15 (d, 14, J= 2.0 Hz), 8.09 (br s, 2H), 7.45 (c}i, 1H, J=8.8 Hz), 5.96 (t, 1H, J=4.8
Hz), 4.21 (t, 2H, J= 6.4 Hz), 3.81 (dd, 1H, J=11.2 Hz, J= 5.2 Hz), 3.73 (dd, 1H, /=
11.2 Hz, J= 5.2 Hz), 1.76 (m, 2H), 1.66 (s, 3H)|, 1.44 (m, 2H), 1.28 (m, 8H), 0.86 (t, 3H,
J= 6.8 Hz). |
25 l
|
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(5)-2-Amino-2-(5-(4-(5-phenylpentyloxy)-3-(tri ﬂ oromethyl)phenyl)-1,3,4-
~ thiadiazol-2-yl)propan-1-ol (15b)
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The title compound was prepared analogogsly to (S)-2-amino-2-(5-(4-(octyloxy)-

3-(trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-yl)propan-1-ol (15a) in 67% yield. MS

(ESI): 466.05 (MH"); 'H NMR (400 MHz, DMS(?-dG) & 8.87 (br s, 2H), 8.22 (dd, 1H, J
= 8.8 Hz, J=2.0 Hz), 8.16 (d, 1H, J=2.0 Hz), 7.45 (d, 1H, J=8.8 Hz), 7.26 (t, 2H, /=
7.6 Hz), 7.20-7.14 (m, 3H), 6.10 (br, 1H), 4.22 (1, 2H, J = 6.4 Hz), 3.83 (d, 1H,J =112
Hz), 3.77 (d, 1H, J=11.2Hz), 2.59 (t, 2H, J = 7g Hz), 1.80 (m, 2H), 1.70 (s, 3H), 1.46
(m, 2H), 1.46 (m, 2H).

{
!
|

($)-2-Amino-2-(5-(4-(4-phenylbutoxy)-3-(trifiioromethyl)phenyl)-1,3,4-thiadiazol-
2-yl)propan-1-ol (15¢)

The title compound was prepared analog!ously to (S)-2-amino-2-(5-(4-(octyloxy)-

3—(triﬂuoromethyl)phenyl)-1,3,4—thiadiazol—2—y1)pfopan—1-ol (15a) in 70% yield. MS
(ESI): 452.06 Q(MH"); '"H NMR (400 MHz, DMSO-de) & 8.60 (br s, 2H), 8.23 (dd, 1H, J
= 8.8 Hz, J=2.4 Hz), 8.16 (d, 1H, J—24Hz),!745 (4, 1H,J=8.8 Hz), 7.28 (t,2H, J =
7.2 Hz), 7.21-7.15 (m,3H),425 4.22 (t,2H, J £ 5.6 Hz), 3.82 (4, 1H, J= 9.6 Hz), 3.75
(d, 1H, J= 9.6 Hz), 2.65 (t, 2H, J= 7.2 Hz), 1. 80—172 (m, 4H), 1.68 (s, 3H).

;
General Method for Phosphate Synthesis !

Synthetic strategy for synthesis of desiréd phosphates is illustrated in Scheme 1
above. To a solution of unprotected amino alco:hol (1.0 equiv) in dry CH;C]; at room
temperature was added excess diethyl chloroph?osphate (10.0 equiv) and triethylamine
(20.0 equivalents) and the reaction stirred for 132—18 hours. The reaction was monitored
by LC-MS. The crude reaction mixture was then evaporated to dryness in vacuo. The
obtained phospho-diester intermediate was reacf:ted with excess bromotrimethylsilane
(10.0-20.0 equiv) in dry CH,Cl; at room templ‘L:rature over a period of 6-10 hours to

|
i
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afford the final phosphate which was purified by r§verse-phase preparative HPLC after

evaporation of the solvent and excess reagent.

|
i
{
I

|
(.S“)-Z-amin0—2-(5-(4-(octyloxy)-3-(triﬂuoromethyl)phenyl)thiazol-Z-yl)propyl

5 dihydrogen phosphate (9a)

o |
CFy |

The product was obtained as a white solid‘i in 28% (10 mg) yield from the alcohol
precursor. MS (ESI, M+H") = 511.1. |

10 (S)-2-Amin0—2-(5-(4-(octyloxy)-3-(trifluoromet,lhyl)phenyl)-l,3,4-thiadiazol-2-
yl)propyl dihydrogen phosphate (16a)

MS (ESID): 511.98 (MH"), HPLC retention time on a C8(2) column (30 x 3.00
mm, 3 ) is 1.88 min with gradient 40-98% acetbnitrile-H,0 (0.1% TFA) in 3.5 min as

15  mobile phase. |

{
1

(S')-Z-Amino-z-(5-(4-(5—phenylpentyloxy)-3-(tL'iﬂuoromethyl)phenyl)-l »3,4-
thiadiazol-2-yl)propyl dihydrogen phosphatel (16b)

N
%LO o

a'

20 MS (ESI): 546.01 (MH"), HPLC retentlon time on a C8(2) column (30 x 3.00
mm, 3 p) is 2.06 min with gradient 30-98% acetonitrile-H,O (0.1% TFA) in 3.5 min as

mobile phase.
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(5)-2-Amino-2-(5-(4-(4-ph enylbutoxy)-S-(triflmliromethyl)ph enyl)-1,3,4-thiadiazol-

|
N-N,  NH,

I
(N N o
©\/\/\ SH\O\P"O
o ! HO' “OH
|
|

CF3

2-yDpropyl dihydrogen phosphate (16¢)

MS (ESI): 532.01 (MH"), HPLC retentionﬁ time on a C8(2) column (30 x 3.00
|
5  mm, 3 p)is 1.96 min with gradient 30-98% acetol‘nitrile-Hgo (0.1% TFA) in 3.5 min as

mobile phase. !
|

General Approach to Synthesis of Compounds; of Formula IIX
The synthesis of compounds of formula III is described in Scheme 3. Synthesis

10 of compounds 1a and 1b in strategy A and compl‘ound 3 in strategy B were described in

schemes 1 and 2. Oxidation of the compounds 1a and 1b in strategy A followed by

deprotection afforded compounds 2a and 2b. In !strategy B, coupling of the free amine

in compound 3 with the desired protected-amino; acid gave compound 4 which upon

cyclization under Lawesson’s reagent conditions provided the desired azole 5. Removal

15  of the protecting groups afforded the final carboxylate 6.

|
Scheme 3
|
Strategy A: !
i
Boc
N ,
N NH ! N NHa
>\/' W ! 7 N—YwRa
g OH 1)(COCI,, DMSO, EGN >\ g OH
2) 2.methy2-butene, 'BUOH o]
NoH,P0,, NaClO,
R1\o s)aﬂ—zz.o Bem . R’\o
CFa | CF3
!
1aR;= H ! 2aR,= H
1b Rz = Me ‘ 2bR2=M8
i
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Strategy B: '
|
Boc, !
NH
HO\N)\"g_Z’O o NH
a LWR
X/NHZ o] ® 8 \fl/K(“):ZO‘Rg Lawesson's
HATUOPIPEA o] Toluwene
R DCM R
[®)
CFy
3
Boc
“NH
e N wR- -,
)\ N 2 deprotection
S O—R, G OH
R1\ O R]\o |
CF3 C:Fa
5 6aRy= H
8b R; = Me

1

|

|

' 8¢ Ry = CH,OH
I

General approach to synthesis of ether-phenyl:-thiadiazoles

5 Synthesis of phenyl-thiazoles is describec:l in Scheme 4. Reaction of benzyl or
allyl alcohol with substituted 4-fluorobenzoic aci!d 1 afforded the substituted ether-
benzoate 2. The substituted ether-benzoate 2 was then coupled with hydrazine to afford
benzohydrazide 3. Reaction of benzohydrazide |3 with orthogonally protected amino
acid 4 under HATU conditions followed by cyclization and deprotection (or vis versa)

10 provided phenol 6 in good yield. Mitsunobu reaction of phenol 6 with desired alcohol
followed by deprotection afforded the desired ﬁrilal compound 8. Reaction of the alcohol

8 with diethyl chlorophosphate followed by deprfotection with TMSBr gave the

corresponding phosphate.
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Scheme 4: I

(o] 0 [o)
LNH
‘ RN OH alcohol /@/LOH 'hydrazine, HATU /Q/u\ u 2
F X Rz~ ¢ DIPEA, DCM/IDMF R~
1 o O Ry

KO'Bu, THF R, . |
5 3

2

! ‘ Boc

Boc 1) Lawesson's reagent
2 N B°° fRp= allyl —2CH h{
HE pd O @) _ 2) PA(PPha)e, EtNH, THF /@//\
i‘w i
BB "o .
11) PdIC, MeOH
if Ry = benzyl 6
5 12) Lawesson's reagent
— 'DCM
|
Boc |
r'u\(__
| NN e
. S : 1 }-—-Q/le
Mitsunobu Rz\ /O/‘\ Me deprotection | I = S OH
1 R 2
| 2~ X
! o R
7 ! 8

5  General procedure for preparation of substituted phenyl alcohols
Various starting material alcohols for Mitsunobu reaction were prepared as

|
|

described below.

\\ :
R OH . R
ﬂ\j/' Pd‘pP“3’4' e T R \WOH
\ n
S EtsN, MeCN S EtOH E/ =
R2 RZ

10  General procedure for Sonogashira cl:oss—cm:apling
To a mixture of a substituted 4-iodobenzene (1.0 equiv), Pd(PPh;)4 (0.02 equiv)

and Cul (0.04 equiv) in MeCN was added the aikynol (1.5 equiv) and EtzN (1.5 equiv).
|
The reaction mixture was stirred for 2-16 hours" at reflux, then the solvent removed in

vacuo. The crude product was purified by silica gel column chromatography using the

15  Combi-Flash system (Hex:EtOAc) as needed. |
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General Method for hydrogenation of alkyne ‘
The desired alkyne is dissolved in ethanol and a heterogeneous mixture of
palladium on carbon is added. The reaction is shaken for 2 hours under 40 psi of Ha.

Filtration through celite and removal of the solvent in vacuo gives the desired product.

6-Phenylhexan-1-ol !

©/\/\/"\/OH
?
j

The title compound was prepared froﬁ 6-f)heny1hex-5-yn-1 -ol in 70 % (241 mg)
yield. 'H NMR (400 MHz, CDCl») § 7.18-7.27 (rh, 2H), 7.16-7.18 (m, 3H) 3.63 (t, 2H, J

= 6.4 Hz), 2.61 (1, 2H, J = 8.0 Hz), 1.56-1.69 (m, 4H), 1.37-1.40 (m, 5H).
|

5-(3-(Trifluoromethyl)phenyl)pentan-1-ol :

FsC *l OH
\
The title compound was prepared from 51(3-(trifluoromethyl)phenyl)pent-4-yn-

1-0l in 85 % (241 mg) yield. '"H NMR (400 MHz, CDCL) 8 7.36-7.42 (m, 4H), 3.65 (t,
2H, J = 6.8 Hz), 2.68 (t, 2H, J = 6.0 Hz), 1.59-1.68 (m, 4H), 1.37-1.44 (m, 3H).

5-(4-(Trifluoromethyl)phenyl)pentan-1-ol |

FaC” ™ |

The title compound was prepared from 5:—(4-(triﬂuoromethyl)phenyl)pent-4-yn-
1-ol in 60 % (140 mg) yield. "H NMR (400 MH'z, CDCl3) 8 7.52 (d, 2H, J= 8.4 Hz),
7.27 (d, 2H, J= 7.3 Hz), 3.64 (1, 2H, /= 6.3 Hzf), 2.68 (t, 2H, J = 8.0 Hz), 1.57-1.70 (m,
4H), 1.39-1.45 (m, 3H). |

|
{

4-(4-(Trifluoromethyl)phenyl)butan-1-ol !

/@/\/\/OH
|
FaC !

|
The title compound was prepared from 4-(4-(triflucromethyl)phenyl)but-3-yn-1-

ol in 28 % (183 mg) yield. "H NMR (400 IvIHz]; CDCls) 8 7.53 (d, 2H, J = 8.0 Hz), 7.29
B
|

-90+
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(d, 2H, J = 7.6 Hz), 3.67 (t, 2H, J= 6.4 Hz), 2.71 (t, 2H, J = 7.6 Hz), 1.69-1.76 (m, 2H),"'
1.59-1.64 (m, 3H). |

4-(3-(Trifluoromethyl)phenyl)butan-1-ol I

i
{

The title compound was prepared from 4-(3-(trifluoromethyl)phenyl)but-3 -yn-1-
|
ol in 70 % (453 mg) yield. '"H NMR (400 MHz, CDCl;) & 7.26-7.67 (m, 4H), 3.67 (1, 2H,
|
J= 6.4 Hz), 2.70 (t, 2H, J = 6.4 Hz), 1.71-1.92 (m, 2H), 1.57-1.70 (m, 3H).
|

t
|
|

5-(3-Fluorophenyl)pentan-1-ol

'
1
|
1

The title compound was prepared from 55—(3-ﬂuorophenyl)pent—4—yn—l-ol in73 %
(405 mg) yield. "H NMR (400 MHz, CDCl;) 8 7.19-7.26 (m, 1H), 6.94 (4, 1H, /=7 .6
Hz), 6.84-6.88 (m, 2H), 3.64 (t, 2H, J= 6.8 Hz),;.2.62 (t, 2H, J = 7.6 Hz), 1.56-1.69 (i,
4H), 1.36-1.46 (m, SH). I

5-(4-Fluorophenyl)pentan-1-ol |

|
l . 5

|
The title compound was prepared from $-(4—ﬂuorophenyl)pent—4-yn—1-01 in 60 %

(325 mg) yield. "H NMR (400 MHz, CDCl3) & 7.10-7.13 (m, 2H), 6.93-6.97 (m, 2H),
3.64 (t, 2H, J= 6.8 Hz), 2.59 (t, 2H, J= 7.2 Hz), 1.56-1.66 (m, SH), 1.37-1.43 (m, 4H).

4-(2-Fluoropheny)butan-1-o0l i
The title compound was prepared from 4-(2-fluorophenyl)but-3-yn-1-ol in 50 %

(246 mg) yield. 'H NMR (400 MHz, CDCl3) §7.13-7.25 (m, 2H), 6.97-7.03 (m, 2H),
3.66 (1, 2H, J = 6.0 Hz), 2.68 (t, 2H, J=6.8 Hz'!), 1.59-1.73 (m, 4H), 1.37 (br s, 1H).
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4-(3-Fluorophenyl)butan-1-ol

The title compound was prepared from 4-(:3-ﬂuorophenyl)but-3-yn-1—ol in 60 %
(295 mg) yield. '"H NMR (400 MHz, CDCls) & 7.19-7.29 (m, 1H), 6.95 (4, 1H,J=17.2
Hz), 6.83-6.89 (m, 2H), 3.66 (t, 2H, J = 6.4 Hz), 2:.64 (t, 2H, J= 7.6 Hz), 1.56-1.74 (m,

4H), 1.39 (br s, 1H).

I
|
1
h

4-(4-Fluorophenyhbutan-1-o0l

10 The title compound was prepared from 4—5(4—ﬂuoropheny1)but—3-yn-l -0l in 47 %
|
(233 mg) yield. '"H NMR (400 MHz, CDCl3) 8 7.10-7.15 (m, 2H), 6.93-6.98 (m, 2H),
3.66 (t, 2H, J= 6.4 Hz), 2.61 (t, 2H, J=7.6 Hz),;i 1.56-1.72 (m, 4H), 1.35 (s, 1H).
i

|
! OH
/©/V\I/\/
£ i

15 i
The title compound was prepared from 6-(4-fluorophenyl)hex-5-yn-1-ol in 17 %

(95 mg) yield. 'H NMR (400 MHz, CDCL;) & 7.15-7.18 (m, 2H), 6.98-7.07 (m, 2H),

]
3.65 (1, 2H, 6.8 Hz), 2.65 (t, 2H, J= 7.6 Hz), 1.57-1.65 (m, 4H), 1.38-1.42 (m, 4H), 1.31
|

‘ (s, 1H). J
® ;
6-(3-fluorophenyl)hexan-1-ol ;
1

The title compound was prepared from !6—(3—(triﬂuoromethyl)phenyl)hex-5-yn-1-
ol in 17 % (100 mg) yield. TH NMR (400 MHz:, CDCl3) & 7.19-7.25 (m, 1H), 6.93 (d,
1H, J= 8.0 Hz), 6.83-6.88 (m, 2H), 3.63 (t, Zl—i, J=6.4 Hz), 2.60 (t, 2H, J= 7.6 Hz),
1.53-1.66 (m, 4H), 1.31-1.43 (m, 5H) |

6-(4-FluorophenyDhexan-1-ol

25
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6-(4-fluorophenyl)hexan-1-ol v !

e !

The title compound was prepared from 6-(J3 ~-(trifluoromethyl)phenylhex-5-yn-1-
olin 27 % (162 mg) yield. "H NMR (400 MHz, C%DCI;) 8 7.19-7.27 (m, 1H), 7.09-7.13
(m, 1H), 6.92-7.04 (m, 2H), 3.63 (t, 2H, J = 6.4 Hz), 2.57 (t, 2H, J= 7.6 Hz), 1.49-1.66
(m, 5H), 1.34-1.42 (m, 4H).

5-(3,4-difluorophenyl)pentan-1-ol

" OH
_ :

The title compound was prepared from 64(3-(triﬂuoromethyl)phenyl)hex-S-yn—1-
olin 67 % (404 mg) yield. "H NMR (400 MHz, CDCl;3) § 6.93-7.05 (m, 2H), 6.84-6.87
(m, 1H), 3.64 (t, 2H, J= 6.8 Hz), 2.58 (t, 2H, J=J 7.6 Hz), 1.56-1.66 (m, 4H), 1.35-1.43
(m, 3H)

5-(2.,4,5-trifluorophenyl)pentan-1-ol

The title compound was prepared from é-(3—(triﬂuoromethyl)phenyl)hex-S-yn-l -
olin 57 % (0.376g) yield. "H NMR (400 MHz, 'ICDC13) d 6.96-7.01 (m, 1H), 6.83-6.89
(m, 1H), 3.64 (t, 2H, J=6.8 Hz), 2.59 (t, 2H, J=7.2 Hz), 1.56-1.65 (m, 4H), 1.34-1.44 (m,
3H) !

|
6-(3-(trifluoromethyl)phenyl)hexan-1-ol |

FaC ' OH
\©/\/‘\/\/

The title compound was prepared from f6-(3—(triﬂuoromethyl)phenyl)hex~5-yn~1~
olin 50 % (362 mg) yield. "H NMR (400 Msz‘, CDC) 8 7.33-7.44 (m, 4H), 3.64 (1, 2H,
J=6.8 Hz), 2.67 (t, 2H, J= 7.2 Hz), 1.54-1.69 :(m, 4H), 1.24-1.44 (m, SH).

|
|
-93 -
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The title compound was prepared from 6-:(4—(triﬂuoromethyl)phenyl)hex-s—yn-l-
ol in 72 % (534 mg) yield. '"H NMR (400 MHz, CDCly) & 7.52 (d, 2H, J = 8.0 Hz), 7.27
(d, 2H, J = 8.0 Hz), 3.64 (f, 2H, J = 6.4 Hz), 2.66E (t, 2H, J= 7.2 Hz), 1.53-1.68 (m, 4H),
1.35-1.42 (m, SH). I

Genperal protocol for synthesis of substituted zf-(allyloxy)benzoic acid (2)
o)
l \ l OH
R2o XR1 |
To a solution of the desired alcohol (1.05: equiv) in anhydrous THF was added
potassium #-butyloxide (2.05 equiv). The mixtufe was heated at 65 °C for 10 minutes
then added substituted 4-fluorobenzoic acid (1) !(1 .00 equiv) in THF. The resultant
solution was heated at 65 °C 1 to 3 hours. Aﬁerj cooling down to room temperature, the
reaction was diluted with ethyl acetate and w&ﬁed with 10% KHSO, or 1N HCI (1x),
and saturated NaCl (1x). The organic layer was dried over MgSO,, filtered, and the
solvent was removed in vacuo to afford intermediate 2.
|
4-(Allyloxy)-3-(trifluoromethyl)benzoic acid (2a)
| o

o
\/\O |

CFa

The title compound was prepared from i4-ﬂuo§o-3 -(triflucromethy!)benzoic acid
(1a) in >99% (5.65 g) yield. HPLC retention time on a C8(2) column (30 x 3.00 mm, 3
1) was 2.53 min with gradient 20-98% acetonitrile-H,0 (0.1% TFA) in 4.0 min as
mobile phase. '"H NMR ("400 MHz, DMSO-ds)I]‘ $13.10 (br s, 1H), 8.15 (dd, 1H, J=38.8
Hz,J=2.4 Hz), 8.08 (d, 1H, J=2.4 Hz), 7.3% (d, 1H, J=8.8 Hz), 5.95-6.80 (m, 1H),
5.38-5.45 (m, 1H), 5.26-5.32 (m, 1H), 4.77-4.2|32 (m, 2H).

|
1
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4-(Benzyloxy)-3-(trifluoremethyl)benzoic acid (Zb)
o]
1 ~OH

o

The title compound was pfepared from 4-fluoro-3-(trifluoromethy!l)benzoic acid
i

(1a) in >99% (7.22g) yield. !
5 - ' N

General protocol for synthesis of substituted bénzohydrazide 3
i
SN :N’NH"’
| J H
Reng X |

Ry
Benzoic acid 2 (1.0 equiv) was stirred wit!h HATU (1.1 equiv) and DIEA (3.0
equiv) in DCM-DMF (2:1) for 20 minutes. The solution was then added to a solution of
10  hydrazine mono-hydrate (3.0-5.0) in DCM-DMI'*Il (2:1). The reaction mixture was stirred
at rt for 1 hour, then diluted with ethyl acetate ansd washed with 10% NH4CI (2x) and
saturated NaCl (1x). The organic layer was dried over MgSOs,, filtered, and the solvent
was removed in vacuo to afford benzohydrazide:&

15 4-(Allyloxy)-3-(trifluoromethyl)benzohydrazide (3a)

The title compound was prepared from 4-(allyloxy)-3-(trifluoromethyl)benzoic
acid (1a) in >99% (6.00 g) yield. HPLC retention time on a C8(2) column (30 x 3.00
mm, 3 i) was 1.79 min with gradient 20-98% afcetonitrile-HzO (0.1% TFA) in 4.0 min

20  as mobile phase. MS (ESIL, M+H") =261.09 |

4-(Benzyloxy)-3-(trifluoromethyl)benzohydrazide (3b)
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it

The title compound was prepared from 4-(Benzyloxy)-3-
(trifluoromethyl)benzoic acid 2b in >99% (14.7 g): yield. MS (ESI, M+H") = 311.1.

|
General protocol for synthesis of acy]—benzohydrazide )

;Boc\
(e} n [ N
Al ee
! Me
Rz\o /‘ 10

Ry
(R)—3-(tert-Butoxycarbonyl)-2,2,4—trimeth‘lyloxazolidine-4—carboxylic acid 4 (1.0
equiv) was stirred with HATU (1.1 equiv) and DIEA (3.0 equiv) in DCM-DMF (2:1) for
10 min followed by addition of substituted benzéhydrazide 3 (1.0 equiv). The reaction
mixture was stirred at rt for 1 hour, then diluted with ethyl acetate and washed with 10%
10  NH,Cl (2x) and saturated NaCl (1x). The organijc layer was dried over MgSO,, filtered,
and the solvent was removed in vacuo to afford z:lcyl-benzohydrazide 5.
!
(R)-tert-Butyl 4—(2—(4-(allyloxy)-3—(trifluorome:thyl)benzoyl)hydrazinecarbonyl)—
2,2.4-trimethyloxazolidine-3-carboxylate (Sa):

"o . ©
15 CF3 |
The title compound was prepared from 4-(allyloxy)-3-
(trifluoromethyl)benzohydrazide 3a in >99% (1_11.51 g) vield. HPLC retention time on a
C8(2) column (30 x 3.00 mm, 3 p) was 2.92 mi;n with gradient 20-98% acetonitrile-H,O
(0.1% TFA) in 4.0 min as mobile phase. MS (E;SI, M+Na") = 524.1
20 1

(R)-tert-Butyl 4-(2—(4-(benzyloxy)-3-(triﬂuor(")methy'l)benzoyl)hydrazinecarbonyl)-
2,2,4-trimethyloxazolidine-3-carboxylate (5b)

V
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The title compound was prepared from 4—(§benzyloxy)-3-
|
(trifluoromethyl)benzohydrazide 3b in 83% (13.1 g) yield. MS (ESI, M+Na") = 574.1;
TLC (2:1, Hex/EtOAc), Ry= 0.34.

|

General protocol for synthesis of phenyl-thiadiazole from allyl protected precursor

(6)

A solution of allyl protected acyl-benzoh&drazide 5a (1.0 equiv) in DCM was
treated with Lawesson’s reagent (1.0 equiv) at 5@ OC overnight. The reaction was cooled
down to room temperature and the supernatant was chromatographed on a silica gel
column eluted with ethyl acetate in hexanes (0-4;0%, v/v) to afford phenyl-thiadiazole.

A solution of phenyl-thiadiazole (1.0 equjiv) and Et,INH (1.5 equiv) in THF was
treated with Pd(PPhs)s (0.02 to 0.05 equiv) at rt for 1-3 hours. The solvent removed in

‘
vacuo and the product was purified by silica gel column chromatography using the

Combi-Flash system (Hex:EtOAc). J

{

(R)-tert-Butyl 4-(5—(4-(allyloxy)-3-(triﬂuoromiethyl)phenyl)-l,3,4-thiadiazol-2—yl)-

2,2, 4-trimethyloxazolidine-3-carboxylate
I 7
-N

& mé O
\/\O ':

The title compound was prepared from gcyl—benzohydrazide 5ain 88% (8.35 g)
yield. HPLC retention time on a C38(2) column (30 x 3.00 mm, 3 p) was 2.84 min with
gradient 50-98% acetonitrile-H;O (0.1% TFA) Iin 4.0 min as mobile phase. MS (ESI,
M+H") = 500.0; '"H NMR (400 MHz, DMSO-dfs) 58.13-8.24 (m, 2H), 7.42 (d, 1H, J =
8.4 Hz), 5.98-6.10 (m, 1H), 5.40-5.50 (m, 1H), 5.25-5.34 (m, 1H), 4.80-4.84 (m, 2H),
4.10-4.40 (m, 2H), 1.88 (s, 3H), 1.66 (s, 3H), 15.56 (s, 3H), 1.41 (s, 3H), 1.18 (s, 6H).

-97+-
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(R)-terr-Butyl 4-(5-(4-hyd roxy-3-(trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-yl)-
2,2.4-trimethyloxazolidine-3-carboxylate (6a) :

The title compound was prepared from alliyl protected phenyl-thiadiazole 6a in
5 64% (4.86 g) yield. HPLC retention time on a C8:(2) column (30 x 3.00 mm, 3 p) was
2.06 min with gradient 50-98% acetonitrile-H,0 (0.1% TFA) in 4.0 min as mobile
phase. MS (ESI, M+H") = 460.0; "H NMR (400 MHZ, DMSO0-dg) 8 11.40 (s, 1H), 8.00-
8.10 (m, 2H), 7.18 (d, 1H, J= 8.8 Hz), 4.07-4.21“ (m, 2H), 1.88 (s, 3H), 1.67 (s, 3H),

1.57 (s, 3H), 1.42 (s, 3H), 1.19 (s, 6H). i

10
(R)-tert-Butyl 4—(2—(4-hydroxy—3—(triﬂuoromet’hyl)benzoyl)hydrazinecarbonyl)-
|
2,2,4-trimethyloxazolidine-3-carboxylate (5c)

Bog
j N

y
N Y‘-_k/o
H M

0 Me

o

HO
CFs l

A solution of benzyl protected acyl-benz_‘ohydrazide 5b (1.0 equiv) in MeOH was
15  subjected to hydrogenation in the presence of Pél/C {(10% w) for 1 h. The reaction
mixture was filtered through celite and concentrated to give compound 5S¢ (6.86 g, 99%
yield). MS (ESI, M+Na"): 484.0; TLC (2:1, Hex/EtOAc), Ry= 0.20; '"H NMR (400
MHz, CD;0D) 6 8.11 (s, 1H,), 7.95 (d, 1H, J=18.8 Hz), 7.01 (d, 1H, J= 8.8 Hz), 4.28
(brs, 1H), 3.91 (br s, 1H), 1.69 (s, 3H, ), 1.64 (s;, 3H), 1.58 (s, 3H), 1.49 (s, 9H).
20 1
(R)-tert-Butyl 4-(5-(4-hydroxy-3-(triﬂuorom?thyl)phenyl)-l,3,4-thiadiazol-2-yl)-

2,2,4-trimethyloxazolidine-3-carboxylate (Gab
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The phenyl-thiazole 6a was prepared throtflgh two different protocols (A and B)

from Sc:

Protocol A: |

A solution of acyl-benzohydrazide Sc (1 equiv) in DCM was treated with
Lawesson’s reagent (3.0 equiv) at 50 °c overnight. The reaction was cooled down to
room temperature and the supernatant was chrornjatographed on a silica gel column
eluted with ethyl acetate in hexanes (0-40%, v/v)?to afford phenyl-thiadiazole 6 in 37%

(670 mg) vield. I

Protocol B:

A solution of acyl-benzohydrazide 5¢(1 gquiv) in DCM was added acetyl
anhydride (1.1 equiv) and pyridine (1.1 equiv). 'I?he mixture was stirred at 1t for 4 h. The
solvent was removed under vacuum and the residue was dissolved in ethyl acetate,
washed with brine (3x), dried over MgSO, and concentrated to afford crude acylated Se¢
in quantitative (5.46 g) yield. TLC (4:1, Hex/EtOAc), Ry= 0.40; MS (ESI, M+H") =
504.1, | |

To a solution of acylated intermediate Sc}‘ (1.0 equiv) in toluene was added
Lawesson’s reagent (1.1 equiv). The mixture was heated at 85 °C for 3 h. The reaction
was cooled down to room temperature and the st:lpematant-was chromatographed on a
silica gel column eluted with ethyl acetate in hexanes (15%—-30%, v/v) to afford acylated
6ain 82% (5.1 g) yield. MS (ESL, M+H") = 502.0.

Acylated 6a was dissolved in a mixture cj)f methanol and saturated NaHHCOs (2:1,
v/v) and stirred at rt overnight. The methanol was rémoved and the aqueous phase was
extracted with ethyl acetate (3x). The combined‘? organic phase was washed with brine,
dried over MgS0O, and concentrated to afford 6 a in 76% (3.1g) yield.
General protocol for Mitsunobu reaction (7)‘?

Boc

|
N-’N N+_
[ D>
Re~o ’\/R1 i

To a suspension of triphenyl phosphine,; polymer bound [3mmol/g loading] (1.2~
6.0 equiv) in DCM or PPh; (1.0 equiv) in DCM or THF, was added a phenol 6 (1 0
equiv) and the desired alcohol (1.0 equiv). The: reaction was then cooled to 0 °C in an
ice bath and added diisopropyl azodicarboxylat“e (DIAD) (1.0 equiv). The reaction was

-99.
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|

then allowed to warm to rt and stirred for 4-12 hours. The reaction mixture was filtered
and the filtrate was concentrated under reduced pfessure to give a crude product, which
was taken on to the next step without any further bun'ﬁcation.

General protocol for one pot deprotection of bfoth Boc and oxazolidine (8)
|

N-N; N2
l We
| X S OH
RQ\O /\R1 f .

To a solution of compound 8 in DCM ad!ied TFA (10-50% v/v) and 1% anisole
or triisopropyl silane (TIPS) as scavenger. The reaction mixture was allowed to stir at rt
for 0.5-2 hours, dried under vacuum and was sub;jected directly to prep HPLC
purification. The product was purified by prep PﬂPLC on a C8(2) column ((Luna, 5y,
100 x 21.10 mm) with acetonitrile-H20 (0.1% TIFA) as mobile phase and gradient 30-

98% in 20 min. : l

(S)-2-Amin0-2-(5-(4-(11onyloxy)-3-(triﬂuorombthyl)ph enyl)-1,3,4-thiadiazole-2-
yl)propan-1-ol (82a)

CF3
The title compound was prepared from protected phenyl-thiadiazole 6a in 90%
(579 mg) yield. HPLC retention time on a C8(2} column (30 x 50 mm, 3 uL) is 1.68 min
with gradient 50-98% acetonitrile-H>0 (0.1 % ’Jj.‘FA) in 3.5 min as mobile phase. MS
(ESI, M+H") = 446.2; '"H NMR (400 MHz, DMSO-d5) $8.21(dd, 1H,/=9.0Hz,J=
2.0 Hz), 8.15 (4, 1H, J=2.0Hz), 7.45 (d, 1H, J;= 8.4), 4.21 (t, 2H, J= 6.2 Hz), 3.74-
3.85 (m, 3H), 1.68-1.77 (m, SH), 1.25-1.45 (m, 5’12H), 0.849 (t, 3H, /= 6.4).

(5)-2-Amino-2-(5-(4-(decyloxy)-3(trifluoromethyl)phenyl-1,3,4-thiadiazol-2-
yDpropan-1-ol (8b) i
N-N T NH,

3R
S OH
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The title compound was prepared from protected phenyl-thiadiazole 6a in 50%
(208 mg) yield. HPLC retention time on a C8(2) column (30 x 50 mm, 3 pL) is 1.95 min
with gradient 50-98% acetonitrile-H,0 (0.1 % TF;A) in 3.5 min as mobile phase. MS
(ESI, M+H") = 460.2; '"H NMR (400 MHz, DMSp—d5) 88.2(d, 1H, J= 8.8 Hz), 8.15 (s,
1H), 7.44 (d, 1H, J = 8.8 Hz), 4.21 (t, 2H, /= 4.8in), 3.74-3.78 (m, 3H), 1.75 (t, 3H, J
— 6.8 Hz), 1.65 (s, 3H), 1.25-1.43 (m, 14H), 0.8310.86 (m, 38).

. (S)-Z-Amino—2-(5-(3-(triﬂuoromethyl)-4—(5-(4-j

(trifluoromethyl)phenyl)pentyloxy)phenyl)-l,3,4-thiadiazole-z-yl)propan—l-ol (8c)
NN BN

O >\<,
FC/©/\/\/\ | 3

|
The title compound was prepared from p{'otected phenyl-thiadiazole 6a in 20%

(149 mg) yield. HPLC retention time on a C8(2) column (30 x 50 mm, 3 pL) is 1.66
min with gradient 50-98% acetonitrile-H,O (0.1 % TFA) in 3.5 min as mobile phase.
MS (BSL, M+H") = 534.1; 'H NMR (400 MHz, DMSO-ds) 3 8.87 (br s, 2H), 8.22 @,
1H, J= 8 Hz), 8.16 (s, 1H), 7.44-7.55 (m, 5H), 4.22 (t, 2H, J = 6 Hz), 3.77-3.83 (m, 3H),
2.71 (t,2H,;J= 7.6 Hz), 1.68-1.82 (m, 7H), 1.46}-1.48 (m, 2H).

(S)-2-Amino-2-(5-(3-(triﬂuoromethyl)-4-(5-(3;-
(triﬂuoromethyl)phenyl)pentyloxy)phenyl)-l;3,4-thiadiazol—2—yl)propan-1-ol (8d)

N-NENH,

A
‘ S OH
F3C\©/\A/\O ‘

The title compound was prepared from é)rotected phenyl-thiadiazole 6a in 50%
(379 mg) yield. HPLC retention time on a C8(25 column (30 X 50 mm, 3 pL) is 2.52
min with gradient 30-98% acetonitrile-H,O (O.;I % TFA) in 3.5 min as mobile phase.
MS (EST, M+H") = 534.1; 'H NMR (400 MHz,‘ DMSO-de) 6 8.22 (4, 1H,J=8 Hz),
8.15 (d, 1H, J= 2.0 Hz), 7.43-7.55 (m, 4H), 7.44 (d, 1H, J= 8.8 Hz), 4.22 (t,2H, /= 6.0
Hz), 3.75-3.80 (m, 3H), 2.70 (t, 2H, J=7.6 Hz), 1.78-1.82 (m, 2H), 1.67-1.70 (m, 5H),
1.45-1.47 (1, 2H). |

l
. =101 -
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I
|
($)-2-Amino-2-(5-(4-(6-phenylhexyloxy)-3-(trifluoromethyl)phenyl)-1,3,4-

|
N
f‘;’\ ';'NHQ

T

CFs

thiadiazol-2-yl)propan-1-ol (8¢)

The title compound was prepared from prfotected phenyl-thiadiazole 6a in 40%
(271 mg) yield. HPLC retention time on a C8(2) :tzolurnn (30 x 50 mm, 3 puL) is 2.48
min with gradient 30-98% acetonitrile-H0 (0.1 :%; TFA) in 3.5 min as mobile phase.
MS (ESI, M+H") = 480.1; 'H NMR (400 MHz, ]I;DMSO-ds) 58.21(d, 1H, J=9.6 Hz),
8.16 (s, 1H), 7.44 (d, 1H, J= 8.8 Hz), ’}.13-7.27 :(m, 5H), 4.21 (t,2H,J=6.4 ﬁz), 3.74-
3.84 (m, 3H), 2.57 (t, 2H, J= 7.6 Hz), 1.69-1.79 :(m, 5H), 1.55-1.62 (m, 2H), 1.44-1.51
(m, 2H), 1.33-1.39 (m, 2H). 1
(.S')-Z-Aminoez-(5—(4—(5-(4—ﬂuorophenyl)penty:loxy)—3—(triﬂuoromethyl)phenyl)—
1,3,4-thiadiazol-2-y)propan-1-6l (8f)

' N-N E,NH,

J: ; H
. mi; s OH
F /@/\/\/\ ICFS

The title compound was prepared from protected phenyl-thiadiazole 6a in 25%
(155 mg) yield. HPLC retention time on a C8(2$ column (30x50 mm, 3 pl) is 1.92 min
with gradient 40-98% acetonitrile-H>0 (0.1 % TFA) in 3.5 min as mobile phase. MS
(ESI, M+H") = 484.1; 'H NMR (400 MHz, DM{’SO-d5) 58.19 (d, 1H,J=9.6 Hz), 8.13
(s, 1H), 7.43 (4, 1H, J= 8.8 Hz), 7.19-7.22 (m, 2H), 7.03-7.08 (m, 2H), 4.20 (¢, 2H, J =
6.0 Hz), 3.74-3.79 (m, 3H), 2.57 (t,2H, J=7.6 ;Hz), 1.76-1.79 (m, 2H), 1.60-1.67 (m,
5H), 1.42-1.45 (m, 2H). ‘

|

(S)-2-Amino-Z-(S-(4-(5-(3-fluorophenyl)pent,‘yloxy)-S-(triﬂuoromethyl)phenyl)-

1,3,4-thiadiazol-2-yl)propan-1-ol (8g) :

g—N T NH

\>_i
s OH
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The title compound was prepared from prqtected phenyl-thiadiazole 6a in 35%
(304 mg) yield. HPLC retention time on a C8(2) ci:olumn (30 x 50 mm, 3 pL) is 2.71
min with gradient 20-95% acetonitrile-H,0 (0.1 % TFA) in 3.5 min as mobile phase.
MS (ESI, M+H") = 484.1; '"H NMR (400 MHz, DMSO-de) 6 8.21 (dd, 1H, J=8.4 Hz, J
=2.0 Hz), 8.15 (s, 1H), 7.44 (d, 1H, J = 8.8 Hz), ]'7.26-7.31 (rﬁ, 1H), 6.94-7.09 (m, 3H),
421 (t, 2H, J = 6.0 Hz), 3.74-3.83 (m, 3H), 2.61 gt, 2H, J= 7.6 Hz), 1.75-1.82 (m, 2H),

1.60-1.68 (m, 5H), 1.38-1.48 (m, 4H). ]

(S)-Z-Amino-2-(5-(4-((4-phenyl-S-(triﬂuorométhyl)thiophen-Z-yl)methoxy)-3-
(trifluoromethyl)phenyl)-1 ,3,4-thiadiazol—2—yljpropan—l-ol (8h)
'N-N 2 NH,
PN 2
i SH/OH
S {
FsC o |
SN\ CFs |

i

The title compound was prepared from 45—(5 -(4-hydroxy-3-
(trifluoromethyl)phenyl)-1,3 ,4-thiadiazol-2-yl)-é,2,4-trimethyoxyazo lidine-3-
carboxylate 6a in 38% (254 mg) yield. HPLC retention time on a Synergi-Max RP
column (2 x 20 mm, 2 pL) is 1.47 min with gracllient 30-99% acetonitrile-H,0 (0.1 %
TFA) in 2 min as mobile phase. MS (ESI, M+H) = 560.0; 'H NMR (400 MHz, DMSO-
de) 6 8.88 (brs, 2H), 8.31 (dd, 1H,J=9.2 Hz, f= 2.4 Hz), 8.23 (d, 1H, J= 2.0 Hz),

7.44-7.51 (m, 6H), 6.11 (s, 1H), 5.72 (s, 2H), 3.79-3.85 (m, 3H), 1.72 (s, 3H).

|

($)-2-Amino-2-(5-(4-(7 -phenylheptyloxy)—3-(tlriﬂu oromethyl)phenyl)-1,3,4-

l

US>

The title compound was prepared from 4-(5 -(4-hydroxy-3-

thiadiazol-2-yl)propan-1-ol (8i)
E NHZ

(trifluoromethyl)phenyl)-1,3 ,4-thiadiazol-2~y1)-:2 ,2,4-trimcthyoxyazolidine-3 -

carboxylate 6a in 50% (306 mg) yield. HPLC r‘ietcntion time on a Synergi-Max RP

column (2 x 20 mm, 2 pL) is 1.32 min with grédient 40-99% acetonitrile-H;0 (0.1 %
i

|
-103'-
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i P

TFA) in 2 min as mobile phase. MS (ESL, M+H") = 494.2; 'H NMR (400 MHz, DMSO-
de) & 8.87 (br s, 2H), 8.22 (dd, 1H, J= 8.8, J=2.4), 8.16 (4, 1H, J=2.0Hz), 7.45 (d,
1H, J = 8.4 Hz), 7.24-7.25 (m, 4H), 7.13-7.17 (m, 2H), 7.04 (s, 1H), 4.21 (t, 2H, /= 6.0
Hz), 3.78-3.85 (m, 3H), 2.56 (t. 2H, J = 7.6 Hz), 1.67-1.78 (m, 4H), 1.53-1.61 (m, 2H),
1.27-1.47 (m, 5H).

(S)-2-Amin0-2-(5-(3-(trifluoromethyl)—4-(2-(triﬂuoromethyl)phenethoxy)phenyl)—
1,3,4-thiadiazol-2-yl)propan-1-ol (8j) !

The title compound was prepared from 4-(5-(4-hydroxy-3-

(trifluoromethyl)phenyl)-1,3,4-thi adiazol-2-yl)-2,2,4-trimethyoxyazolidine-3-
carboxylate 6a in 58% (35 mg) yield. HPLC retention time on a Synergi-Max RP
column (2 x 20 mm, 2 pL) is 0.70 min with grac:lient 40-99% acetonitrile-H,O (0.1 %
TFA) in 2 min as mobile phase. MS (ESI, M+H;’+) =492.0; '"H NMR (400 MHz, DMSO-
de) 5 8.79 (brs, 2H), 8.22 (dd, 1H, /= 9.0 Hz, J=2.0 Hz), 8.15 (d, 1H, J= 2.4 Hz), 7.73
(4, 1H, J = 8 Hz), 7.45-7.52 (m, 4H), 4.49 (1, 21:&, J=6.4 Hz), 3.75-3.85 (m, 3H), 3.28 (1,
2H, J = 6.4 Hz), 1.70 (s, 3H).

|

(S)—2-Amin0-2-(5-(3-(triﬂuoromethyl)-4-(3-(€riﬂuoromethyl)phenethoxy)phenyl)-
1,3,4-thiadiazol-2-yl)propan-1-ol (8Kk) l
t o N-N 3 NH,

! A\
Q. y e
F3C O !
CF3

The title compound was prepared from E4—(5—(4-hydxoxy—3—
(trifluoromethyl)phenyl)-1,3 ,4-thiadiazol-2-yl)L2,2,4-trimethyoxyazolidine-3-
carboxylate 6a in 51% (30.7 mg) yield. HPLC ;Tetention time on a Synergi-Max RP
column (2 x 20 mm, 2 pL) is 0.68 min with gradient 40-99% acetonitrile-HzO (0.1 %
TFA) in 2 min as mobile phase. MS (ESIL, M+H") = 491.9; 'H NMR (400 MHz, DMSO-
de) & 8.88 (br s, 2H), 8.21 (dd, 1H, J=8.6 Hz,§J= 2.0 Hz), 8.14 (d, 1H,J = 2.4 Hz),
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7.49-7.70 (m, SH), 4.48 (t, 2H, J = 6.4 Hz), 3.77-?.85 (m, 3H), 3.20 (, 2H, J= 6.0 Hz),
1.71 (s, 3H). |
|

J
(S)—Z-Amin0-2-(5-(3-(trifluoromethyl)-4-(4—(triﬂuoromethyl)phenethoxy)phenyl)-
1,3,4-thiadiazol-2-yl)propan-1-ol (8I) .

F:a

{

The title compound was prepared from 4-|(5-(4-hydroxy—3-
(trifluoromethyl)phenyl)-1,3 ,4-thiadiazoI-2-yl)-23,2,4-trimethyoxyazolidine-3-
carboxylate 6a in 64% (39 mg) yield. HPLC rete‘ntion time on a Synergi-Max RP
column (2 x 20 mm, 2 pL) is 0.77 min with grad;ient 50-98% acetonitrile-H;0 (0.1 %
TFA) in 2 min as mobile phase. MS (ES], M+H‘¢) =491.9; '"H NMR (400 MHz, DMSO-
dg) & 8.91 (br s, 2H), 8.22 (dd, 1H, /= 9.0 Hz, J= 2.0 Hz), 8.15 (d, 1H, J=2.4 Hz),
7.44-7.68 (m, 5H), 4.49 (t, 2H, J = 6.0 Hz), 3.74!—3.86 (m, 3H), 3.20 (t, 2H, J= 6.4 Hz),

1.71 (s, 3H).

(S)~2-Amino-2-(5-(4-(benzyloxy)-B-(triﬂuoror[nethyl)phenyl)-l »3,4-thiadiazol-2-
yl)propan-1-ol (8m) |
£ NH,

-
)@ASROH
SS

The title compound was prepared from 4-(5-(4-hydroxy-3-
(trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-yl)-2,2,4-trimethyoxyazolidine-3-
carboxylate 6a in 19% (10 mg) yield. HPLC retention time on a Synergi-Max RP
column (2 x 20 mm, 2 pL) is 1.37 min with gradient 20-95% acetonitrile-H20 (0.1 %
TFA) in 2 min as mobile phase. MS (ESI, M+H") = 409.9; 'H NMR (400 MHz,

CD;0D) & 8.25 (d, 1H, J = 2.4 Hz), 8.16 (dd, 1H, J = 8.4 Hz, J = 2.4 Hz), 7.32-7.48 (m,

6H), 5.34 (s, 2H), 3.89-3.96 (m, 2H, 1.83 (s, 3H).

|
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(5)-2-Amino-2-(5-(4-phenethoxy-3-(trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-

yl)propan-1-ol (8n)
N-NENH,

< Q/jks‘/‘im

CF3

The title compound was prepared from 4-;(5~(4-hydroxy-3-
(trifluoromethyl)phenyl)-1 ,3,4-thiadiazol-2-yl)~2§,2,4-trimethyoxyazolidine-3 -
carboxylate 6a in 12% (6.2 mg) yield. HPLC re'géntion time on a Synergi-Max RP
column (2 x 20 mm, 2 uL) is 1' .45 min with gradfient 20-95% acetonitrile-H,0 (0.1 %
TFA) in 2 min as mobile phase. MS (ESL, M+H'") = 423.9; 'H NMR (400 Mz,
CD;0D) & 8.25 (d, 1H, J=2.4 Hz), 8.16 (dd, 1H, J=8.4 Hz, J=2.4 Hz), 7.26-7.35 (m,
6H), 4.40 (t, 2H, J = 6.8 Hz), 3.89-3.96 (m, 2H),; 3.14 (t, 2H, J = 6.8 Hz), 1.82 (s, 3H).

(S)-2-Amin0-2—(5-(4-(3—phenylpropoxy)—3-(trifluoromethyl)phenyl)—l,3,4—thiadiazol-
2-yl)propan-1-ol (80)
NN NH,

. QAKO

The title compound was prepared from 4-(5-(4—hydroxy—3-
(trifluoromethyl)phenyl)-1 ,3,4-ﬂ1iadiazol-2-yl)—12 ,2,4-trimethyoxyazolidine-3-
carboxylate 6a in 12% (6.0 mg) yield. HPLC refention time on a Synergi-Max RP

column (2 x 20 mm, 2 pL) is 1.26 min with gra%iient 30-99% acetonitrile-H;0 (0.1 %
TFA) in 2 min as mobile phase. MS (ESI, M+H"’) =437.9; '"H NMR (400 MHz,
CD;OD) & 8.25 (d, 1H, J = 2.4 Hz), 8.16 (dd, 1H, J = 8.4 Hz, J = 2.4 Hz), 7.16-7.31 (m,
6H), 4.16 (t, 2H, J = 6.0 Hz), 3.89-3,96 (m, ZH) 2.85 (t, 2H, J = 7.6 Hz), 2.13-2.17 (m,
2H), 1.83 (s, 3H). |
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(5)-2-Amino-2-(5-(4-(benzofuran-2-ylmeth 0xyj—3-(triﬂuoromethyl)phenyl)—l,3,4-

thiadiazol-2-yl)propan-1-ol (8p)
ﬂ'N 2 NH,

at
S OH

\O@
O = CF;.

The title compound was prepared from 4-(5-(4-hydroxy-3-

5  (trifluvoromethyl)phenyl)-1,3,4-thiadiazol-2-y1)-2,2 4-trimethyoxyazolidine-3-
carboxylate 6a in 29% (16 mg) yield. HPLC retention time on a C8(2) column (30 x 50
3‘ mm, 3 pL) is 2.12 min with gradient 20-98% aceTltonitrile-HzO (0.1 % TFA) in 2 min as
. mobile phase. MS (ESI, M+H*) = 450.0; "H NMR (400 MHz, DMSO-ds) & 8.85 (br s,
2H), 8.28 (dd, 1H, J=8.4 Hz, J=2.4 Hz), 8.20 |(d, 1H, J=2.0 Hz), 7.89-7.74 (m, 3H),
10 7.25-7.37 (m, 2H), 6.97-7.23 (m, 1H), 5.59 (s, 3H), 3.75-3.85 (m, 3H), 1.71 (s, 3H).

|
(S)—2-Amino—2-(5-(4-(benzo[b]thiophen—2—ylm:ethoxy)-3-(trifluoromethyl)phenyl)-
1,3.4-thiadiazol-2-yl)propan-1-ol (8q)
; N E,NH,

e
OH

15 The title compound was prepared from 4-(5-(4-hydroxy-3-
(trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-yl)-2,2,4-trimethyoxyazolidine-3-

carboxylate 6a in 16% (9 mg) yield. HPLC rete:ntion time on a Synergi-Max RP column

(2 x 20 mm, 2 pL) is 1.49 min with gradient 20:95% acetonitrile-H2O (0.1 % TFA) in 2
min as mobile phase. MS (ESI, M+H") = 465.9; "H NMR (400 MHz, DMSO-dg) 5 8.82
20  (brs, 2H), 8.28 (dd, 1H, /= 8.6 Hz,J=2.0 HZ)’, 8.19 (4, 1H, J= 2.4 Hz), 8.02-8.04 (m,
1H), 7.91-7.93 (m, 1H), 7.74 (d, 1H, /=88 HZ), 7.40-7.46 (m, 2H), 6.95-7.21 (m, 1H),

5.66 (s, 2H), 3.75-3.85 (m, 3H), 1.70 (s, 3H). |
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|
l
|

(S)-2-Amino-2-(5-(4-(benzold] [1,3]dioxol-S-ylm;ethoxy)-3-(trifluoromethyl)phenyl)—
1,3,4-thiadiazol-2-yl)propan-1-ol (8r) b

N-N = NH
g2
s OH

L

The title compound was prepared from 4—7(5-(4-hydroxy—3-
(trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-yl) -2!,2,4—u'imethyoxyazolidine-3-
carboxylate 6a in 41% (232 mg) yield. HPLC ret‘ention time on a Synergi-Max RP
column (2 X 20 mm, 2 pL) is 1.38 min with gradient 20-95% acetonitrile-H,O (0.1 %
TFA) in 2 min as mobile phase. MS (ESL, M+H+§) = 453.9; '"H NMR (400 MHz, DMSO-
de) 5 8.87 (br s, 2H), 8.26 (dd, 1H, /=92 Hz,J=2.4 Hz), 8.19 (4, 1H, J=2.4 Hz), 7.58
(d, 1H, J = 8.8 Hz), 6.87-7.12 (m, 3H), 6.07 (s, 2;H), 5.34 (s, 2H), 3.76-3.85 (m, 2H),

1.71 (s, 3H). |

|
(5)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(4-(3-
(triﬂuoromethyl)phenyl)butoxy)plienyl)-l,3,4-thiadiazol—Z-yl)propan-l-ol (8s)

CF, NN ENH,

©\A/\o (P on

f
CF3

The title compound was prepared from 4-(5-(4-hydroxy-3-
(trifluoromethyl)phenyl)-1,3 ,4-thiadiazol—2-yl)-i2,2 ,4-trimethyoxyazolidine-3-
carboxylate 6a in 29% (184 mg) yield. HPLC rlatention time on a Synergi-Max RP
column (2 x 20 mm, 2 pL) is 1.67 min with gra;dient 20-95% acetonitrile-H,0 (0.1 %
TFA) in 2 min as mobile phase. MS (ESI, M+H4) =519.9; 'H NMR (400 MHz,
CD-0D) & 8.22 (d, 1H, J= 2.4 Hz), 8.16 (dd, 1H, J= 8.6 Hz, J = 2.4 Hz), 7.56 (d,2H,J
= 8.4 Hz), 7.4 (d, 2H, J= 8.0 Hz), 7.33 (4, lH,iJ= 8.8 Hz), 4.23 (t, 2H, J= 5.2 Hz),
3.92-4.00 (m, 2H), 2.80 (t, 2H, J = 6.8 Hz), 1.88-1.92 (m, 4H), 1.84 (s, 3H).

|
|

- 108 -,
{
i
l
|
|
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(5)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(4-(4-!
(triﬂuoromethyl)phenyl)butoxy)phenyl)-l,3,4-%hiadiazol-z-yl)propan-l-ol (8t)

-N =
) r\; N7 NH;
Fac@\/\/\ O ) -
. O

CFs3

The title compound was prepared from 4+(5-(4-hydroxy-3-
(tn'ﬂuorornethyl)phenyl)-l,3,4-thiadiazol-2-yl)-2;,2,4-t1‘imethyoxyazolidine-3-
carboxylate 6a in 12% (7.8 mg) yield. HPLC retention time on a Synergi-Max RP
column (2 x 20 mm, 2 pL) is 1.64 min with grad]ient 20-95% acetonitrile-H,O (0.1 %
TFA) in 2 min as mobile phase. MS (ESI, M+H'1:') =519.9; 'H NMR (400 MHz,
CD;0D) & 8.22 (d, 1H, J= 2.0 Hz), 8.16 (dd, Iﬁ, J=8.6 Hz, J= 2.0 Hz), 7.46-7.51 (m,
4H), 7.34 (d, 1H, J=9.2 Hz), 4.24 (s, 2H), 3.903.98 (m, 2H), 2.80 (t, 2H, J = 6.8 Hz),
1.88-1.91 (m, 4H), 1.83 (s, 3H).

(285)-2-Amin 0-2-(5-(4—(3,7-dimethyloctyloxy)-ji&-(trifluoromethyl)phenyl)—1,3,4-

thiadiazol—Z-yi)propan-l—ol (8u)
NN INH,

i I S>\</OH

The title compound was prepared from 21-(5—(4-hydroxy—3—
(triﬂuoromethyl)phenyl)—i,3,4—thiadiazol-Z-yl)—£2,2,4—trimethyoxyazolidine-3-
carboxylate 6a in 41% (19 mg) yield. HPLC retlention time on a Synergi-Max RP
column (2 x 20 mm, 2 pL) is 1.79 min with gradient 50-98% acetonitrile-t,0 (0.1 %
TFA) in 2 min as mobile phase. MS (ESI, M+H+) = 460.0; "H NMR (400 MHz,
CD;OD) 8 8.21 (d, 1H, J = 2.4 Hz), 8.17 (dd, 1H, /= 8.8 Hz, J=2.4 Hz), 7.36 (d, 1H, J
= 8.4 Hz), 4.86 (s, 5H), 4.22-4.27 (m, 2H), 3.90-3.98 (m, 2H), 1.87-1.90 (m, 1H), 1.83
(s, 3H), 1.74-1.78 (m, 1H), 1.61-1.65 (m, 1H), 1.50-1.55 (m, 1H), 1.30-1.40 (m, 3H),
1.16-1.22 (m, 3H), 0.97 (d, 3H, J = 6.4 Hz), 0.88 (d, 6H, J= 6.8 Hz)

|
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|
(S)-z-Amino-2-(5-(4-(4—propylphenethoxy)—3-(tlrifluoromethyl)pheny])-l,3,4-
thiadiazol-2-yl)propan-1-ol (8v) |
O

Ci|=3

i -~N =
b} A\ SNH2

The title compound was prepared from 4-;(5—(4—hydroxy-3—

5  (trifluoromethyl)phenyl)-1,3 ,4-thiadiazol-2-y1)—2!,2,4-tn'methyoxyazolidine-3 -
carboxylate 6a in 47% (27 mg) yield. HPLC retention time on a Synergi-Max RP
column (2 x 20 mm, 2 uL) is 1.66 min with grad;ient 50-98% acetonitrile-H,0 (0.1 %
TFA) in 2 min as mobile phase. MS (ESI, M+H") = 466.0; 'H NMR (400 MHz,
CD,0D) & 8.20 (d, 1H, J = 1.6 Hz), 8.13 (dd, 1H, J= 8.8 Hz, J=2.4 Hz), 7.32 (4, 1H,J

10 =8.8Hz),7.22(d,2H,J=84Hz),7.10(d, 2H,§J= 8.4 Hz), 4.44 (t, 2H, J= 6.6 Hz),
3.90-3.98 (m, 2H), 3.10 (1, 2H, J= 6.6 Hz), 2.55! (t, 2H, J= 7.6 Hz), 1.83 (s, 3H), 1.58-

1.64 (m, 2H), 1.25 (d, 5H, J=6.4), 0.91 (t, 3H, J= 7.6).

(S)-Z-Amin0-2-(5-(4-(4-butylphenethoxy)—3-(triﬂuoromethyl)phenyl)-l,3,4-
15  thiadiazol-2-yl)propan-1-ol (8w) |
P =

SacUNe i

I CFs
The title compound was prepared from 4-(5-(4-hydroxy-3-
(trifluoromethyl)phenyl)-1,3 ,A-thiadiazol-2-y1):2,2,4-trimethyoxyazolidine-3-

carboxylate 6a in 38% (23 mg) yield. HPLC retention time on a Synergi-Max RP

®
4

20  column (2 x 20 mm, 2 pL) is 1.73 min with gradient 20-95% acetonitrile-H>O (0.1 %
TFA) in 2 min as mobile phase. MS (ES], M+1:¢r*) =479.9; 'H NMR (400 MHz,
CD;0D) & 8.20 (d, 1H, J = 1.6 Hz), 8.13 (dd, 1H, J=2.4 Hz, J=8.8 Hz), 7.32 (d, 1H, J
— 8.8 Hz), 7.22 (d, 2H, J= 8 Hz), 7.10 (d, 2H, !J= 8 Hz), 4.36 (t, 2H, J = 6.4), 3.90-3.98
(m, 2H), 3.10 (t, 2H, J = 6.8 Hz), 2.57 (1, 2H, J = 7.6 Hz), 1.83 (s, 3H), 1.53-1.61 (m,

25 2H), 1.31-1.36 (m, 2H), 0.917 (t, 3H, J= 7.2 Hz).

{
{
1
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(S)—2-Amino-2-(5-(4-(4-ethylphenethoxy)-3-(tri‘:ﬂuoromethyl)phenyl)—l »344-

thiadiazol-2-yl)propan-1-ol (8x) !

AN

The title compound was prepared from 4-(5-(4-hydroxy-3-
(trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-yl)-2 i,2,4-trimethyoxyazolidine-3-
carboxylate 6a in 63% (36 mg) yield. HPLC rete:ntion time on a Synergi-Max RP
column (2 x 20 mm, 2 pL) is 1.59 min with gradient 20-95% acetonitrile-H;0 (0.1 %
TFA) in 2 min as mobile phase. MS (ES], M-\-H*;) = 451.9; "H NMR (400 MHz,
CD,0D) & 8.20 (d, 1H, J= 1.6 Hz), 8.14 (dd, lﬁ, J=88Hz, J=2.4Hz),732(d, 1H,J
= 8.4 Hz), 7.23 (d, 2H, J = 8.4 Hz), 7.12 (4, 2H, J=8.0 Hz),.4.36 (t, 2H, J= 6.8 Hz),
3.90-3.98 (m, 2H), 3.10 (t, 2H, J = 6.8 Hz), 2.55-2.65 (m, 2H), 1.83 (s, 3H), 1.20 (¢, 3H,
J=17.6 Hz).

r\;—N 2 NH,

e
S OH

|
J
CF3

(S)-2-Amino—2-(5-(4-(7,7,8,8,8¥pentafluorooctyloxy)-3—(trifluoromethyl)phenyl)-
1,3,4-thiadiazol-2-yl)propan-1-ol (8y) j
NN NH:

. S & o

F CF3

The title compound was prepared from 4-(5-(4-hydroxy-3-

(triﬂuoromethyl)phenyl)-1,3,4-thiadiazol—2-yl)-'2,2,4~tn'methyoxyazolidine-3-
carboxylate 6a in 35% (22 mg) yield. HPLC retention time on a Synergi-Max RP

column (2 x 20 mm, 2 pL) is 1.68 min with gra!dient 20-95% acetonitrile-H>O (0.1 %
TFA) in 2 min as mobile phase. MS (ESI, M+ij) =522.0; '"H NMR (400 MHz,
CD50D) & 8.21 (4, 1H, J=2.4 Hz), 8.16 (dd, 1;H, J=8.6Hz, J=2.4Hz),734(4,1H,J
= 9.2 Hz), 4.21 (t, 2H, J = 6.0 Hz), 3.90-3.96 (If'n, 2H), 2.05-2.19 (m, 2H), 1.84-1.91 (m,
2H), 1.81 (s, 3H), 1.48-1.67 (m, 6H). ‘

i
|
i
|
i
|

I

|
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(S)-Z-Amino-2-(5-(4-(4-(2-fluorophenyl)butoxy)—3-(triﬂuoromethyl)phenyl)-1,3,4-
thiadiazol-2-yl)propan-1-ol (8z)
N-N I NH,

i
|
g OH
O H
F

CF3

The title compound was prepared from 4;(5-(4-hydroxy-3-
(trifluoromethyl)phenyl)-1,3,4-thiadi azol-2-y1)~2:,2,4-uimethyoxyazolidine-3—
carboxylate 6a in 8% (5 mg) yield. HPLC retent{i'on time on a Synergi-Max RP column
(2 x 20 mm, 2 pL) is 1.59 min with gradient 20-95% acetonitrile-H,0 (0.1 % TFA)in2
min as mobile phase. MS (ESI, M+H") = 469.9; "H NMR (400 MHz, CD;OD) & 8.21 (d,
1H, J= 1.6 Hz), 8.16 (dd, 1H, J= 8.4 Hz, J = 2.4 Hz), 7.34 (d, 1H, J= 8.4 Hz), 7.16-
7.27 (m, 2H), 6.99-7.10 (m, 2H), 4.22 (t, 2H, J = 5.6 Hz), 3.90-3.97 (m, 2H), 2.74 (t, 2H,
J=7.2 Hz), 1.82-1.90 (m, 4H), 1.82 (s, 2H).

(S)-2-Amin 0—2-(5-(4-(4-(3—ﬂuorophenyl)butoxj:y)-3-(trifluoromethyl)phenyl)-1,3,4-
thiadiazol-2-yl)propan-1-ol (8aa) |

The title compound was prepared from 4-(5-(4-hydroxy-3-
(triﬂuoromethyl)phenyl)-l,3,4~thiadiazol-2-yl)-12,2,4-trimethyoxyazolidine-3-
carboxylate 6a in 16% (9 mg) yield. HPLC reteintion time on a Synergi-Max RP column
(2 x 20 mm, 2 pL) is 1.60 min with gradient 20:—95% acetonitrile-HZO (0.1 % TFA) in 2
min as mobile phase. MS (ESI, M+H") = 469.9; 'H NMR (400 MHz, CD;0D) 5 8.21 (d,
1H, J = 2.4 Hz), 8.16 (dd, 1H, J= 8.4 Hz, J= 2;.4 Hz), 7.34 (d; 1H, J= 8.4 Hz), 7.23-
7.29 (m, 1H), 7.02 (d, 1H, J= 5.0 Hz), 6.85—6.956 (m, 2H), 4.22, (t, 2H, J= 5.6 Hz),
3.91-3.97 (m, 2H), 2.70-2.74 (m, 2H), 1.83-1.8}8 (m, 4H), 1.83 (s, 3H).



@!

L &

10

15

20

25

WO 2008/016692 PCT/US2007/017282

($)-2-Amino-2-(5-(4-(4-(4-flu orophenyl)butoxy)-3-(trifluoromethyl)phenyl)-1,3,4-
thiadiazol-2-y)propan-1-ol (8ab) -

—~N =
IR

F S>~ﬂ<,OH
T

CF;

The title compound was prepared from 4-(5-(4-hydroxy-3-
(tﬁﬂuoromethyl)phehyl)—l ,3,4-thiadiazol-2-y1)-2,2,4-trimethyoxyazolidine-3-
carboxylate 6a in 16% (9 mg) yield. HPLC retention time on a Synergi-Max RP column
(2 x 20 mm, 2 pL) is 1.91 min with gradient 20-95% acetonitrile-H20 (0.1 % TFA)in2
min as mobile phase. MS (ESI, M+H") = 469.9; "H NMR (400 MHz, CD;0D) & 8.21 (d,
14, J=2.4 Hz), 8.16 (dd, 1H, J= 8.6 Hz, J= 2.4 Hz), 7.34 (d, 1H, J= 8.0 Hz), 7.2 (m,
2H), 6.95-6.70 (m, 2H), 4.21 (t, 2H, J = 5.5 Hz), 3.90-3.98 (m, 2H), 2.69 (t, 2H, /= 6.8
Hz), 1.83-1.86 (m, 4H), 1.82 (s; 3H).

(5)-2-Amino-2-(5-(4-(6-(2-fluorophenyl)hexyloxy)-3-(trifluoromethyl)phenyD-1,3,4-
thiadiazol-2-yl)propan-1-ol (8ac)

%,NH,

-N
DR
s OH
o
F CF3

The title compound was prepared from 4-(5-(4-hydroxy-3-
(trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-y1)-2,2,4-trimethyoxyazolidine-3-
carboxylate 6a in 15% (9 mg) yield. HPLC retention time on a Synergi-Max RP column
(2 x 20 mm, 2 pL) is 1.73 min with gradient 20-95% acetonitrile-H,0 (0.1 % TFA) in 2
min as mobile phase. MS (ESI, M+H") = 498.1; '"H NMR (400 MHz, CD;0D) & 8.21 (d,
1H, J= 2.4 Hz), 8.16 (dd, 1H, J=8.4 Hz, J= 2.4 Hz), 7.34 (d, 1H, J= 8.4 Hz), 7.14-
7.23 (m, 2H), 6.87-7.07 (m, 2H), 4.19 (t, 2H, J = 6.0 Hz), 3.90-3.97 (m, 2H), 3.79 (s,
2H), 2.66 (t, 2H, J = 8.0 Hz), 1.83-1.88 (m, 1H), 1.82 (s, 3H), 1.53-1.69 (m, 3H), 1.41-
1.47 (m, 2H), 1.25-1.27 (m, 3H).
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(S)-Z-Amino-2—(5-(4-(6-(3-fluorophenyl)hexyloxy)—3-(trifluoro methyl)phenyl)-1,3,4-
thiadiazol-z-yl)propan- 1-ol (8ad)

The title compound was prepared from deprotected acyl-benzohydrazide 5b in
23% (11.3 mg) yield. HPLC retention time on a Synergi-Max RP column (2 x 20 mm, 2
pL) is 1.69 min with gradient 20-95% acetonitrile-H,0 (0.1 % TFA) in 2 min as mobile
phase. MS (ESI): 497.98 (MH™); 'H NMR (400 MHz, CD;0D) & 8.21 (d, 1H, J=2.4
Hz), 8.16 (dd, 1H, J= 8.6 Hz, J= 2.4 Hz), 7.34 (4, 1H, J = 8.4 Hz), 7.20-7.24 (m, 1H),
6.98 (d, 1H, J = 7.6 Hz), 6.85-6.91 (m, 2H), 4.19 (t, 2H, J = 6.4 Hz), 3.90-3.96 (m, 2H),
2.64 (t, 1H, J = 7.6 Hz), 1.85-2.01 (m, 2H), 1.83 (s, 3H), 1.63-1.68 (m, 2H), 1.55-1.59
(m, 2H), 1.40-1.46 (m, 2H).

(S)-2-Amin0—2-(5-(4-(6-(4-ﬂuorophenyl)hexyloxy)—3-(trifluoromethyl)phenyl)-l +3,4-
thladnazol—z-yl)propan- 1-0l (8ae)

\\‘

The title compound was prepared from deprotected acyl-benzohydrazide 5b in
35% (17.4 mg) yield. HPLC retention time on a2 Synergi-Max RP column (2 x 20 mm, 2
L) is 1.69 min with gradient 20-95% acetonitrile-H;0 (0.1 % TFA) in 2 min as mobile
phase. MS (ESI): 497.98 (MH); 'H NMR (400 MHz, CD3;0D) & 8.21 (4, 1H, J=2.0
Hz), 8.16 (dd, 1H, J= 8.4 Hz, J=2.0 Hz), 7.32 (d, 1H, J=8.4 Hz), 7.14-7.17 (m, 2H),
6.92-6.96 (m, 2H), 4.18 (t, 2H, J = 6.4 Hz), 3.90-3.98 (m, 2H), 2.60 (t, 1H, /= 8.0 Hz),

1.85-2.01 (m, 2H), 1.83 (s, 3H), 1.60-1.68 (m, 2H), 1.52-1.58 (m, 2H), 1.38-1.44 (m,
2H).
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(S)-Z-Amin0-2-(5-(4-(5-(3,4-diﬂuorophenyl)pentyloxy)-3-(trifluoromethyl)pheny])-
1,3,4-thiadiazol-2-yl)propan-1-ol (8af)

NN % NH,
o SWOH
QWOQ/L
. CF,
I |

The title compound was prepared from deprotectéd acyl-benzohydrazide 5b in
5  44% (22.0 mg). HPLC retention time on a Synergi-Max RP column (2 x 20 mm, 2 pL)
is 1.46 min with gradient 30-99% acetonitrile-HO (0.1 % TFA) in 2 min as mobile
phase. MS (ESD: 501.86 (MH"); 'H NMR (406 MHz, CD;0D) 6 8.21 (d, 1H,J=2.4
Hz), 8.16 (dd, 1H, J = 8.4 Hz, J= 2.4 Hz), 7.34 (d, 1H, J = 8.4 Hz), 7.05-7.14 (m, 2H),
6.94-6.98 (m, 1H), 4.20 (t, 2H, J = 6.0 Hz), 3.89-3.96 (m, 2H), 2.64 (t, 2H, J= 7.2 H2),
10 1.85-1.91 (m, 2H), 1.83 (s, 3H), 1.66-1.74 (m, 2H), 1.52-1.58 (m, 2H).

($)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(5-(2,4,5-
triﬂuorophenyl)pentyloxy)phehyl)—1,3,4-thiadiazol-z-yl)propan-l-ol (8ag)

| NN % NH
F S OH
QMAOQ/L
. ‘ CFy
F
15 The title compound was prepared from deprotected acyl-benzohydrazide 5b in

28% (14.7 mg). HPLC retention time on a Synergi-Max RP column (2 x 20 mm, 2 uL)
is 1.69 min with gradient 20-95% acetonitrile-H>O (0.1 % TFA) in 2 min as mobile
phase. MS (ESI): 497.98 (MH"); 'H NMR (400 MHz, CD;0D) & 8.21 (d, 1H, J=2 Hz),
8.16(ad, 1H,/=8.4 Hz, J= 20 Hz), 7.34 (d, 1H, J= 9.2 Hz), 7.14-7.21 (m, 1H), 7.02-

20  17.08 (m, 1H), 4.20 (t, 2H, J = 6.0 Hz), 3.89-3.98 (m, 2H), 2.65 (t, 2H, J= 7.2 Hz), 1.83-
1.90 (m, 5H), 1.65-1.71 (m, 2H), 1.53-1.59 (m, 2H).

b
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(5)-2-Amino-2-(5-(3-(triflu oromethyl)-4-(6-(3-
(triﬂuoromethyl)phenyl)hexylo:gy)phenyl)-l,3,4-thiadiazol-z-yl)propan-l—ol (8ah)
N’N % NH»

| N\
M ’ >
FsC ‘ O
CF;

The title compound was pfepared from deprotected acyl-benzohydrazide Sb in
60% (33.1 mg). HPLC retention time on a Synergi-Max RP column (2 x 20 mm, 2 uL)
is 1.73 min with gradient 20-95% acetonitrile-H,O (0.1 % TFA) in 2 min as mobile
phase. MS (ESI): 548.00 (MHJ");‘IH NMR (400 MHz, CD30D) § 8.21 (d, 1H,J=1.6

‘Hz), 8.16 (dd, 1H, J = 8.4 Hz, J = 2.4 Hz), 7.44-7.46 (m, 4H), 7.33 (4, 1H, J = 8.4 H2),

4.19 (t, 2H, J = 6.4 Hz), 3.90-3.99 (m, 2H), 2.71 (t, 2H, J = 7.6 Hz), 1.81-1.88 (m, 2H),
1.65-1.73 (m, 2H), 1.54-1.61 (m, 2H), 1.39-1.47 (m, 2H), 1.24-1.28 (m, 3H).

(S)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(6-(4-
(triﬂuoromethyl)phenyl)hexquxy)phenyl)-l,3,4—thiadiazol—Z—yl)propan-l-ol (8ai)
N-N. NH,

| \)
‘ (o)
CFj3

The title compound was prepared from deprotected acyl-benzohydrazide 5b in

59% (32.0 mg). HPLC retention time on a Synergi-Max RP column (2 x 20 mm, 2 pL)
is 1.74 min with gradient 20-95% acetonitrile-H>O (0.1 % TFA) in 2 min as mobile
phase. MS (ESI): 547.92 (MH"); 'H NMR (400 MHz, CD;0D) 8 8.22 (d, 1H,J=2.0
Hz), 8.16 (dd, 1H, J= 8.6 Hz, J=2.0 Hz), 7.53 (d, 2H, /= 8.0 Hz), 7.32-7.37 (m, 3H),
4.19 (t, 2H, J = 6.4 Hz), 3.90-3.98 (m, 2H), 2.72 (t, 2H, J= 7.6 Hz), 1.81-1.88 (m, 2H),
1.66-1.73 (m, 2H), 1.54-1.61 (m, 2H), 1.41-1.47 (m, 2H), 1.24-1.27 (m, 3H).

General approach to synthesis of thio-ether-phenyl-thiadiazoles

Synthesis of thio-ether-phenyl-thiazoles is described in Scheme 5. Treatment of
substituted 4-fluorobenzoic acid 1 with TMS-CHN, afforded corresponding methy! ester
with upon reaction with various thiols afforded the substituted thio-ether 2. The

substituted thio-ether 2 was then condensed with hydrazine to afford benzohydrazide 3.
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Reaction of benzohydrazide 3 with orthogonally protected amino acid 4 under HATU
conditions to give acyl-benzohydrazide 5 which upon treatment with Lawesson’s
reagent provided phenol 6 in good yield. Mitsunobu reaction of phenol 6 with desired
alcohol followed by deprotection afforded the desired final compound 7. Acyl-

5  benzohydrazide 5 could also be oxidized with mCPBA to afford acyl—benzohydramde 8
before treatment with Lawesson’s reagent and deprotection. Reaction of the alcohol 7
with diethyl chlorophosphate foll?wed by deprotection with TMSBTr gave the

corresponding phosphate.

_ 10 : Scheme S:
't i - o o
- 1) TMSCHN, ‘ Me

)
N M pom MeoH N o NHNH /@/‘Lﬁ,r\mz
F ,\R1 2) RSH, Cs,CO,, w R’-\s ¢ MeOH, 80 °C Rz\s X
DMF ) R,
1 2 3

Boc

?oc ‘ .
O>__<N; F Bog,
1 0 N Lawesson's
z (0] 4 .
HO S H
Me N ﬁ Y&/O reagent
HATU, DIPEA R X o Me DC Reng
DCM/DMF S R
TFA, DCM

6

mCPBA l anisole or TIPS
N-
I

o) BOC\N_‘\( NH
: 2
' H o 1) Lawesson's M
S u’ \/]/:K/ reagent, DCM
I . o} Me I
Rang X » 2)TFA, DCM, TIP R,. X
Y R 2~X
1* o] 1 ] Ry
8 ' 7

. X=80r80,

4-(Octylthio)-3-(trifluoromethyl)benzohydrazide (3a)
‘ 0
: N2
H
/\M/\ )
To a solution of 4-fluoro-3-(trifluoromethyl)benzoic acid 1a (1.04 g, S mmol) in

DCM/MeOH (4:1, 10 mL) at 0 °C was added drop-wise a solution of TMSCHN; (2.0 M

-117 -



15

25

30

WO 2008/016692 | PCT/US2007/017282 (2/
]

in ether, 2.6 mL, 5.1 mmol). The reaction mixture was stirred at 0 °C until the colorless
solution started to turn light yellov;r and maintained its light yellow color. The reaction
was stirred for an additional 20 minutes then a few drops of acetic acid was added to
quench the iaét few drops of TMS-CHN; (the solution tumns colorless from light yellow).
The solvent was removed in vacuo to give a crude product which was used directly for
next step. MS (ESI, M+H") =223.0

To a solution of the crude methyl ester in DMF (5 mL) was added octane-1-thiol
(0.87 mL, 5 mmol) and Cs,COs (2.44g, 7.5 mmol). The reaction mixture was stirred at
60 °C for 1 h, concentrated, quenéhed with NH,Cl, extracted with EtOAc. The organics
was dried over Na,SO,, concentrated under reduced pressure to leave the crude methyl
4-(octylthio)-3-(trifluoromethyl)benzoate 2a. MS (ESI, M+H") =349.0

The crude methyl 4-(00’(yithio)—3—(triﬂuoromethyl)benzoate was dissolved in 2
mL of MeOH and treated with 2' mL of hydrazine hydrate. The reaction mixture was left
to stir at 80 °C for 1 hour, poured into ice-water. The solid was filtered, washed with
H,O and dried under vacuum to provide the 4-(octylthio)-3-
(trifluoromethyl)benzohydrazide 3a as a yellow solid. HPLC retention time on a C18
column (30 x 4.6 mm, 3.5 1) was 2.69 min with gradient 10-95% acetonitrile-H,0
(0.1% TFA) in 3.5 min as mobile phase. MS (ES], M+H") = 349.3; '"H NMR (400 MHz,
CDCl3) 8 9.99 (s, 1H), 8.13 (d, 1H, J=1.6 Hz), 8.03 (dd, 1H,-J= 8.2 Hz, J=1.6 Hz),
7.67 (d, 1H, J= 8.8 Hz), 4.59 (s, 2H), 3.13 (t, 2H, J = 7.2 Hz), 1.61 (pentet, 2H, /= 6.8
Hz), 1.44-1.36 (m, 2H), 1.30-1.20 (m, 8H), 0.85 (t, 3H, J= 6.8 Hz).

(R)-tert-Butyl 2,2, 4-trimethyl-d4-(2-(4-(octylthio)-3-
(triﬂuoromethyl)benzoyl)hydrazine carbonyl)oxazolidine-3-carboxylate (5a)

; Boc

: Qo 4 NJ(
! N’ N W/&/O
: N -
P N\ N e
‘ CF4

To a solution of (R)—3-(tert-butoxycarbonyl)-2,2,4-tn'methyloxazolidine—4-
carboxylic acid 4 (129.6 mg, 0.5 mmol) in DMF (1 mL) was added HATU (209 mg,
0.55 mol) and DIPEA (0.436 r’nL, 2.5 mumol). After being stirred at 1t for 10 min, the
reaction mixture was traeted with 4-(octylthio)-3-(trifluoromethyl)benzohydrazide 3a
(174 mg, 0.5 mmol) in THF (2 mL) and was left stirred overnight. Aqueous NatHCOs
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solution was added and the mixture was extracted with EtOAc. The organic layer was
washed with brine, dried over anhydrous NayS0O4, and évaporated under reduced
pressure to give a residue, which was purified by SiO, column chromatograph (n-
hexane/EtOAc =3:7) to give (R)-tert-butyl 2,2,4-trimethyl-4-(2-(4-(octylthio)-3-

5  (trifluoromethyl)benzoylhydrazinecarbonyl)oxazolidine-3-carboxylate Sa (247 mg,
84%). HPLC retention time on a C18 column (30 x 4.6 mm, 3.5 p) was 3.08 min with
gradient 10-95% acetonitrile-H,O (0.1% TFA) in 3.5 min as mobile phase. MS (ESI,
M+H") = 590.5

10 (5)-2-Amino-2-(5-(4-(octylthio)-3-(trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-
' ' yDpropan-1-ol (7a)
NH,

e

The title product was obtained in 32% yield from (R)-tert-butyl 2,2 4-trimethyl-
4—(2-(4-(octy1thio)-3—(tﬁﬂuoromethyl)benzoyl)hydrazinecarbonyl)oxazolidine-3-
15  carboxylate 6a. HPLC retention time on a C18 column (30 x 4.6 mm, 3.5 p) was 2.46
min with gradient 10-95% acetonitrile-H,0 (0.1% TFA) in 3.5 min as mobile phase. MS
(ESI, M+H") = 448.4. '"H NMR (400 MHz, CD;OD) 5 8.17 (s, 1H), 8.13 (d, 1H, /=84
Hz), 7.75 (4, 1H, J= 8.4 Hz), 3.80 (AB, 1H, Jas =11.2 Hz), 3.73 (AB, 1H, Jap =11.2
Hz), 3.14 (1, 2H, J=7.2 Hz), 1.67 (s, 3H), 1.61 (pentet, 2H, J = 6.8 Hz), 1.40-1.35 (m,
20  2H), 1.25-1.20 (m, 8H), 0.81 (t, 3H, J = 6.6 Hz).

(R)-tert-Butyl 2,2,4-trimethyl-4-(2-(4-(octylsulfonyl)-3-

(trifluoromethyl)benzoyl)hyd!razine carbonyl)oxazolidine-3-carboxylate (8a)

Boc,
NJ(

0 CF3
25 A solution of (R)-tert-butyl 2,2,4-trimethyl-4-(2-(4-(octylthio)-3-
(triﬂuoromethyi)benzoyl)hydrgzinecarbonyl)oxazolidine-3-carboxylate 5a (123 mg,
0.21 mmol) in DCM (10 mL) was treated with mCPBA (164 mg, 77%, 722 mmol) at rt.

I
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The reaction mixture was stirred at rt overnight, quenched with saturated aqueous
NaHCOs3, extracted with DCM. The organic layer was washed with saturated aqueous
NaHCO; (3X), dried over Na,SOs, and evaporated under reduced pressure to give a
residue, which was purified by SiO; column chromatograph (n-hexane/EtOAc =3:7) to
leave (R)-tert-butyl 2,2,4-trimethyl-4-(2-(4-(octylsulfonyl)-3- -
(triﬂuoromethyl)benzoyl)hydrazinecarbonyl)oxazolidine-3-carboxylate 8a (112 mg,
92%). HPLC retention time on 2 C18 column (30 x 4.6 mm, 3.5 ) was 3.27 min with

gradient 10-95% acetonitrile-H0 (0.1% TFA) in 3.5 min as mobile phase. MS (ESIL,
M+H") = 622.5.

(5)-2-Amino-2-(5-(4-(octylsulfonyl)-3-(trifluoromethyhph enyD-1,3,4-thiadiazol-2-
yhpropan-1-ol (7b)

nN-N NHp
Iy .'Me
S OH
P P e
3 O cr,

The title compound was prepared according to general procedure from (R)-tert-
butyl 2,2,4-trimethyl-4-(2-(4-(octylsulfonyl)-3-
(trifluoromethyl)benzoyl)hydrazinecarbonyl) oxazolidine-3-carboxylate 8a. HPLC
retention time on a C18 column (30 x 4.6 mm, 3.5 p) was. 2.11 min with gradient 10-
95% acetonitrile-H,0 (0.1% TFA) in 3.5 min as mobile phase. MS (ES], M+H) =
480.3; '"H NMR (400 MHz, DMSO-d6) & 8.56 (dd, 1H, J=8.2 Hz, J= 1.6 Hz), 8.53 (4,
14, /= 1.6 Hz), 8.38 (d, 1H, J= 8.8 Hz), 3.87 (AB, 1H, Jag = 10.8 Hz), 3.80 (AB, 1H,
Jas = 10.8 Hz), 3.44 (t, 1H, J= 7.8 H2), 1.68 (s, 3H), 1.66-1.60 (m, 2H), 1.37-1.31 (m,
2H), 1.25-1.16 (m, 8H), 0.83 (t, 3H, J= 7.2 Hz).

General approach to synthesis of phenyl-oxadiazoles

Synthesis of phenyl-oxadiazoles is described in Scheme 6. Reaction of the
desired alcohol with substituted 4-fluorobenzonitrile 1 afforded the substituted
benzonitrile 2. The substituted benzonitrile 2 was then condensed with hydroxylamine to
afford hydroxybenzimidamide 3. Coupling of the hydroxyamindine intermediate 3 with

orthogonally protected amino acid 4 under HATU conditions followed by cyclization
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provided orthogonally protected oxadiazole 6. Treatment of protected oxadiazole 6 with

TFA gave the desired final amino-alcohol 7.

Scheme 6:

N‘,OH

l\, CN RR0H, KO'Bu /O/CN _ NH,-OH-HCI /@ANHZ
F ’\R1 THF, 65-70°C Revo ’/R1 EtOH, Na,C0O3, H,0 Ravo /\’R1
2 3

Nk
Ho\(g/o |
S Me4 JOH . Boc,
N JBee N-O N“é"
HATU, DIEA N ‘N7 N DMF, 120 °C { />":5§/0
| H M 3 >< > N Me
RZ\O ’\< € O R ' o~
R1 2 -

DCM-DMF

5

o NH
N\ 7—\"Me
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4-(Octyloxy)-3-(trifluoromethyl)benzonitrile (2a)
CN
/W\,/\O/Q/ :
CF3

i0 The title compound was prepared analogously to compound 2 (Scheme 4) in

>95% yield. 'H NMR (400 MHz, CDCL,) § 7.85 (4, 1H, J=0.2 Hz), 7.77 (dd, 1H, J =
8.8 Hz, J = 2.0 Hz), 7.04 (d, 1H, J = 8.8 Hz), 4.11 (1, 2H, J = 5.6 Hz), 1.84 (m, 2H), 1.47

(m, 2H), 1.32 (m, 8H), 0.89 (, 3H, J = 7.2 Hz).
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(R)-tert-Butyl 2,2,4-trimethyl-4-(3-(4-(ocfyloxy)—3—(triﬂuoromethyl)phenyl)-l,2,4—
oxadiazol-5-yl)oxazolidine-3-carboxylate (62)
o Bt::c\N \é_
N~
\ N/>—h%/o
AN
CF3
A suspension of 4-(octy1c;xy)-3-(triﬂuoromethyl)benzonitrile (600 mg, 1.0
5  equiv), NH,OH-HCl (280 mg, 2.0 equiv), Na;CO; (636 mg, 3.0 equiv) in ethanol-water
(12 mL, 5:1) was refluxed for 3 h. The reaction was condensed under vacuum and the
residue was treated with water followed by extraction with ethyl acetate. The ethyl
acetate layer was washed with saturated NaCl (1x), dried over Na,SQ4, and condensed to
afford hydroxyamindine intermediate (750 mg). Part of the intermediate (166 mg, 1.0

10 equiv) was treated with HATU (190 mg, 1.0 equiv), DIEA (260 pL, 3.0 equiv) and (R)-
3-(tert-butoxycarbonyl)-2,2,4-trimethyloxazolidine-4-carboxylic acid (130 mg, 1.0
equiv) in DMF (1 mL) for 1 hour. The reaction was diluted with ethyl acetate and
washed with water followed by saturated NaCl (1x), dried over Na;SOy, and condensed
under vacuum. The residue was dissolved in DMF and heated at 120 °C for 2 hours.

15 Aqueous workup followed by Isco system purification provided the title compound in
28% (70 mg) yield over three steps. MS (ESI, M+H") = 558.1 '"H NMR (400 MHz,
CDCl;) § 8.28 (d, 1H, J= 1.6 Hz), 8.18 (dd, 1H, J=8.4 Hz, J=1.6 Hz), 7.07 (d, 14, J
= 8.4 Hz), 4.23, 4.00 (AB, 2H, J=9.2 Hz), 4.11 (t, 2H, J=7.2 Hz), 1.92 (s, 3H), 1.84
(m, 2H), 1.76 (s, 3H), 1.70 (s, BH), 1.51-1.46 (m, 4H), 1.25 (m, 9H), 1.25 (s, 6H), 0.89

20  (t,3H,J=7.2Hz). '

(S)-Z-Amin0-2-(3-(4-(0ctyloxy)—3-(trifluoromethyl)phenyl)—l ,2,4-o0xadiazol-S-
yl)propan-1-ol (7a)

_ NH,
N OH
NSNS
0]
| CFy
25 The title compound was prepared analogously to compound 8 (Scheme 4) from

compound 7a. MS (ESI, M+H") = 416.0; '"H NMR (400 MHz, CD;0D) & 8.28 (m 2H),
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7.34 (d, 1H, J = 9.6 Hz), 4.19 (1, 2H, J = 5.6 Hz), 4.11, 3.89 (AB, 2H, J=11.6Hz), 1.84
(m, 2H), 1.77 (s, 3H), 1.53 (m, 2H), 1.40-1.32 (m, 8H), 0.91 (t, 3H, J = 7.2 Hz).

General approach to synthesis of phenyl-isoxazoles and phenyl-pyrazoles
) Synthesis of phenyl-isoxazoles and phenyl-pyrazoles are described in Scheme 7.
Reaction of the desired benzoic acid with oxaly? chloride and trapping the acid chloride
with enolate of oxazolidine-ketone 2 afforded 1,3-dione 3. Oxazolidine-ketone 2 was
synthesized from oxazolidine-carboxylate 8 after conversion of 8 to corresponding
Weinreb amide followed by addition of methyl lithium. Reaction of the 1,3-dione 3 with
10  either hydrazine or hydroxylamine followed by deprotection afforded the desired final

compound 6 and 7 respectively. |

Scheme 7:
O o (@] ,Boc
" ~on 1) (COCI),, DCM X N
Rz\ I ,\/ N R ‘ ~ Me\\ ><
o} . 2) LIHMDS, THF 2807 X o]
L .78 °C to 0 °C Ry

1 BOC\N"P 3
Nl
1) Me’o‘ﬁ‘Me'HCl Me

o HN—NH, H,N-OH

HATU, DIPEA 2 MeOH pyridine
DMF_ 2y Meli
THF, -78 °C

BOC\ ’k
N Boc Boc

HO\HJ.;\/O N-NH N N-Q ril\ﬁ_
Me [ 2 | 3

o 8 | = Mé: ©° ' ' = Mé °©
RQ\O a\ Rz\o z\’
R1 4 R1 5
TEA TFA
DCM DCM
S Lo P
7 \'Me 7\ Ve
] = OH ‘ = OH
RZ\O ”R RZ\O N
1 6 R‘l 7
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(R)-tert-Butyl 4-acetyl-2,2,4-trimethyloxazolidine-3-carboxylate (2)

Boc, /k
. N 4

To a solution of (R)—3—(ter?—butoxycarbonyl)—2,2,4-trimethyloxazolidine—4~
carboxylic acid 8 (2.6 g, 10 mmol, 1.0 equiv) in DMF (25 mL) was added HATU (468,
12 mmol, 1.2 equiv) and DIPEA (8.7 mL, 50 mmol, 5.0 equiv). The reaction mixture
was stirred at rt for 10 min and treated with N,O-dimethylhydroxylamine hydrochloride
(2.9 g, 30 mmol, 3.0 equiv), stirred for 2 days at rt, quenched with half saturated
NaHCOs, extracted with EtOAc. The organics was dried over Na;SOs, concentrated to
afford corresponding Weiﬁreb amide in 92% (2.78 g) yield. HPLC retention time on a
C18 column (30 x 4.6 mm, 3.5 ) was 2.20 min with gradient 10-95% acetonitrile-H,O
(0.1% TFA) in 3.5 min as mobileé phase. MS (ESI, M+H") = 303.3.

The crude corresponding Weinreb amide (2.78g, 9.2 mmol, 1.0 equiv) was
dissolved in THF (50 mL), cooled to -78 °C and treated with a sotution of 1.6 M MelLi
(14.7 mL, 23 mmol, 2.5 equiv) in ether drop-wise. After being stirred at -78 °Cfor3h,
the reaction mixture was allowed to warm to rt, quenched with saturated aqueous
NH,Cl, extracted with EtOAc. The organics was dried over Na;SQOs, concentrated in
vacuo to afforded an oil which was purified by silica gel column chromatograph (n-
hexane/EtOAc =85:15) to give (R)-tert-butyl 4-acetyl-2,2,4-trimethyloxazolidine-3-
carboxylate as a white solid in 82% (1.94 g) yield. HPLC retention time on a C18
column (30 x 4.6 mm, 3.5 p) was 2.39 min with gradient 10-95% acetonitrile-H,O
(0.1% TFA) in 3.5 min as mobile phase. MS (ESI, M+H") = 258.4; "H NMR (400 MHz,
CDCly) 8 3.95 (d, 1H, J = 9.6 Hz), 3.74 (d, 1H, J = 9.6 Hz), 2.21 (s, 3H), 1.69 (s, 2H),
1.65-1.64 (m, 1H), 1.61 (s, 2H); 1.57-1.55 (m, 2H), 1.49 (s, 5H), 1.42 (s, 6H).

(S)-tert-Butyl 2,2,4-trimethyl-4-(3-(4-(octyloxy)-3-(trifluoromethyl)phenyl)-3—oxo~

propanoyl)oxazolidine-3-carboxylate (3a)
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4-(Octyloxy)-3-(trifluoromethyl)benzoic acid (460 mg, 1.0 equiv) was treated
with oxalyl chloride (244 pL, 2.0 equiv) for 30 min. The reaction was condensed and
part of the reside (31 mg, 1.2 equiv) was dissolved in THF and transferred to a solution
of (S)-tert-butyl 4-acetyl-2,2,4-trimethyloxazolidine-3-carboxylate (51 mg, 1.0 equiv)
and 1.0M LiHMDS (0.72 mL, 3.0 equiv) in THF at-78 °C. The resultant was stirred at
0 °C for 1 hour. The reaction was quenched with aqueous NH4Cl and extracted with
ethyl acetate. The organic layer \;vas washed with brine and dried over Nay;SO4 and
condensed in vacuo. The residue was purified on a silica gel column with ethyl acetate-
hexane (0-30%) as eluent system to afford the title compound in 39% (55 mg) yield.
MS (ESI, M+H") = 557.9

(R)—Z-Amin0-2-(5-(4-(0ctyloxy)-3-(triﬂuoromethyl)phenyl)-lH-pyrazol-S-
ybpropan-1-ol (6a)

N—-NH  NH2
I / -»lMe
OH

P P o
CFs3
The solution of (S)-tert-butyl 2,2,4-trimethyl-4-(3-(4-(octyloxy)-3-
(trifluoromethyl)—phenyl)-3-oxd—propanoyl)oxazolidine—B-carboxylate (27 mg, 0.05 '
mmol, 1.0 equiv) and hydrazine monohydrate (2.7 uL, 0.055 mmol, 1.1 equiv) in
methanol (0.2 mL) was stirred at room temperature for 2 hours. The reaction was
condensed and the residue was treated with 20 % TFA-DCM for 30 min. After removal
of excess amount of TFA and DCM, the crude product was purified by prep. HPLC and
afforded the title compound as mono-TFA salt (5.0 mg). MS (ESI, M+H") =414.0; 'H
NMR (400 MHz, CD;0D) & 7.81 (s, 1H), 7.76 (d, 1H, J= 9.2 Hz), 7.14 (4, 1H, J=92
Hz), 6.56 (s, 1H), 4.03 (t, 2H, J= 6.0 Hz), 3.79, 3.67 (AB, 2H, J=12.0 Hz), 1.76-1.69
(m, 2H), 1.59 (s, 3H), 1.46-1.38 (m, 2H), 1.32-1.16 (m, 8H), 0.81 (t, 3H, J= 7.2 Hz).
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(S)—Z-Amino~2-(3-(4-(octyloxy)-3-(trifluoromethyl)phenyl)isoxazol-S-yl)propan-l-ol
(7a)

N-Q, NH;
[ p—"'Me
OH

A0
CF3
The solution of (§)-tert-butyl 2,2,4-trimethyl-4-(3-(4-(octyloxy)-3-
(triﬂuoromethyl)-phenyl)-B-oxo-propanoyl)oxazolidine-3-carboxylate (27 mg, 0.05
mmol, 1.0 equiv) and hydroxylamine hydroéhloride (6.6 mg, 0.10 mmol, 2.0 equiv) in
pyridine (0.5 mL) was stirred at 60 OC for 2 days. The reaction was condensed and the
residue was treated with 20 % TFA-DCM for 30 min. After removal of excess amount
of TFA and DCM, the crude product was purified by prep. HPLC and afforded the title
compound as mono-TFA salt (6.0 mg). MS (ESI, M+H") =415.0; 'H NMR (400 MHz,
CD,0D) & 8.06 (s, 1H), 8.04 (d, 1H, J=9.6 Hz), 7.31 (d, 1H, J = 9.6 Hz), 7.03 (s, 1H),
4.16 (t, 2H, J= 6.0 Hz), 4.01, 3.83 (AB, 2H, J = 12.0 Hz), 1.87-1.80 (m, 2H), 1.75 (s,
3H), 1.56-1.47 (m, 2H), 1.40-1.32 (m, 8H), 0.91 (t, 3H, J=7.2 Hz).

General approach to synthesis of phenyl-pyridine analogs

Synthesis of phenyl-pyridine analogs is described in Scheme 8. Reaction of
desired alcohol with substituted halo-benzene 1 afforded the halo-benzene-ether 2. The
substituted halo-benzene-ether 2 was then treated with n-butyl lithium, B(OMe),, and
piﬁacol respectively to afford ester 3. Suzuki cross-coupling of ester 3 with compound 4

gave biaryl 5 which upon reduction and deprotection afforded amino alcohol 6.
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Scheme 8:
4

Br: \
] _|_COEt
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i . [ ——— 1 B\O Boc
FrX THF, reflux Ra~ 2 2)B(OMe)s R
2~y

R © R 3) Pinacol/toluene R, Na F(‘;i(()PP;sg; ol
2 3
1 2 3
NH,
1) LiBH,, ethanol _N OH
0°C,or RT i
= N
2) 2M HC), THF '
) . e
Q Ry

5 6

4-Bromo-1-(ectyloxy)-2-(trifluoromethyl)benzene (2a)
Br
PV N N e
. CF3
Using 4-bromo-1-fluoro-2-(trifluoromethyl)benzene as starting material,

standard aromatic fluoro-substitution with n-octanol provided the title compound in
quantitative yield. 'H NMR (400 MHz, CDCly) & 7.65 (3, 1H, J=2.4 Hz), 7.55 (dd,
1H, /= 8.8 Hz, J=2.4 Hz), 6.85 (d, 1H, J= 8.8 Hz), 4.01 (t, 2H, J= 6.4 Hz), 1.80 (m,
2H), 1.46 (m, 2H), 1.32 (m, 8H), 0.90 (t, 2H, J= 5.6 Hz).

4,4,5,5-Tetramethyl-2=(4-(octyloxy)-3-(trifluoromethyl)phenyl)-1,3,2-dioxaborolane
(3a)

! CF3
Using 4-bromo-1-(octyloxy)-2-(trifluoromethyl)benzene as starting material, the
title compound was prepared using a literature procedure in 96% yield (J. Am. Chem.

Soc. 2004, 126, 14316-14317). "H NMR (400 MHz, CDCl;) § 7.99 (s, 1H), 7.89
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(d, 1H, J = 8.4 Hz, J= 1.2 Hz), 6.95 (d, 1H, J = 8.4 Hz), 4.06 (t, 2H, J = 6.0 Hz), 1.81
(m, 2H), 1.47 (m, 2H), 1.36-1.28 (m, 8H), 0.8 (t, 2H, /=7.2 Hz).

Diethyl 2-(tert—butoxycarbonyla’mino)-2-(5-(4—(0ctyloxy)~3-(trifluoromethyl)—
phenyl)pyridin-2-yl)malonate (Sa) ‘
Boc.

CO.Et
- l COzEt

AN N0
CFa
The suspension of 4,4,5,5-tetramethyl-2-(4-(octyloxy)-3-
(triﬂuorornethyl)phenyl)—1,3,2-dioxaborolane 3a (136 mg, 0.34 mmol, 1.5 equiv),
diethyl 2-(5 -bromopyridin-2-yl)-2-(tert-butoxycarbonylamino)malonate (98 mg, 0.23
mmol, 1.0 equiv), Pd(PPhs)s (26.3 mg, 0.023 mmol, 0.1 equiv), and Na,CO3 (120 mg,
1.14 mmol, 4.0 equiv) in ethanol-H;O was heated at 80 °C for 1 hour. The reaction
mixture was filtered and the filtrate was purified by silica gel column to afford the title
compound in 77% (110 mg) yield. MS (ESI, M+H") = 625.1; 'H NMR (400 MHz,
CDCl3) & 8.66 (s, 1H), 7.88 (s, 1H), 7.86 (dd, 1H, J = 8.4 Hz, J=2.0Hz),7.75 (@4, J=
2.5 Hz), 7.66 (d, 1H, J = 8.4 Hz), 7.08 (d, 1H, J= 8.4 Hz), 6.82 (s, 1H), 4.30 (m, 4H),
4.09 (t, 2H, J= 6.0 Hz), 1.84 (m, 2H), 1.46 (m, 11H), 1.28 (m, 14H), 0.90 (t, 3H, J=7.2
Hz).

2- Amino-2-(5-(4-(octyloxy)-3-(trifluoromethyl)phenyl)pyridin-2-yDethanol (6a)
NH,
N OH

AN
CF3
Diethyl 2-(fert-butoxycarbonylamino)-2-(5-(4-(octyloxy)-3-(trifluoromethyl)-
phenyl)-pyridin-2-yl)malonate Sa (110 mg, 0.176 mmol, 1.0 equiv) in THF (2.0 mL)
was added LiBH, (57 mg, 2.64 mmol, 15.0 equiv) at 0 °C, followed by addition of
ethanol (0.8 mL) carefully. The resultant was warmed up to room temperature for 10
minutes. LC-MS indicated the completion of the reaction. The reaction was terminated

by addition of water. Extraction with ethyl acetate and the organic layer was washed
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with brine and dried over sodium sulfate'and condensed. The residue (crude reduction
product with significant decarboxylation) was treated with 2M HCI in THF to afford the
title compound after preparative HPLC purification. MS (ESI, M+H") =411.1; 'H
NMR (400 MHz, DMSO-dg) & 8.95 (4, 1H, J=2.4 Hz), 8.39 (s, 3H), 8.22 (dd, 1H,J=
8.4 Hz, J= 2.4 Hz), 8.01 (dd, 1H, J= 8.4 Hz, J= 2.0 Hz), 7.93 (d, 1H, J= 2.0 Hz), 7.60
(d, 1H, J= 8.4 Hz), 7.39 (d, 1H, J=9.2 Hz), 5.48 (br, 1H), 4.48 (br, 1H), 4.17 (¢, 2H, J
= 6.0 Hz), 3.86-3.72 (m, 2H), 1.75 (m, 2H), 1.44 (m, 2H), 1.29 (m, 8H), 0.86 (t, 3H, J=
6.8 Hz). |

(R)-t-Butyl 2,2,4-trimethyl-4-(5-(4-(octyloxy)-3-(trifluoromethyl)phenyl)-1,3,4-
oxadi-azol-2-yl)oxazolidine-3-carboxylate

BOC‘ Boc

1
O n N N~ N\g—
[ S>—
Me
/\/\/\/\O ° CHLCN, MW NW\O
° .
CF, 120 °C, 20 min CF,

The title compound was prepared from (S)-z-butyl- 2,2,4-trimethyl-4-(2-(4-

(octyloxy)benzoyl)hydrazinecarbonyl)oxazolidine-3-carboxylate using published
procedure (Tet. Letters, 2006, 47, 105-108) in 85% yield. MS (ES], M+H") =556.1; 'H
NMR (400 MHz, CDCI3)'5 8.22 (d, 1H, J=1.6 Hz), 8.14 (d, 1H, J= 8.8 Hz), 8.10 (dd,
1H,J=88Hz, J= 1.6 Hz), 4.22 (d, 1H, J= 8.8 Hz), 4.12 (t, 2H, /= 6.0 Hz), 4.01 (m,
1H), 1.94 (s, 3H), 1.85 (m, 2H), 1.76 (s, 3H), 1.72 (s, 3H), 1.51-1.46 (m, 4H), 1.22 (m,
7H), 1.25 (s, 6H), 0.89 (t, 3H, J= 7.2 Hz).

(S)-2-Amino-2-(5-(4-(octyloxy)-3-(trifluoromethyl)phenyl)-1,3,4-oxadiazol-2- B
yl)propan-1-ol

N NH,
N\

. N—
| We
O OH
N0
' CF3

Standard 20% TFA deprotection of (R)-t-butyl 2,2,4-trimethyl-4-(5-(4-
(octyloxy)-3—(triﬂuoromethy1)phenyl)-1,3,4—oxadi-azo1-2-yl)oxazolidine-B-carboxylate
afforded the title compound in 55% yield. (ESI, M+H") =416.0; '"H NMR (400 MHz,
CD;OD) S 8.18 (d, 1H, /= 8.8 Hz), 8.18 (s, 1H), 7.30 (d, 1H, /= 8.8 Hz), 4.12 (1, 2H, J
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~ 6.0 Hz), 4.01, 3.79 (AB, 2H, J = 11.6 Hz), 1.74 (m, 2H), 1.68 (s, 3H), 1.43 (m, 2H),
1.31-1.19 (m, 8H), 0.81 (t, 3H, J=2.8 Hz).

General approach to synthesis of ether-phenyl-thiazoles ,

5 " The synthesis of 2,5-substituted thiazoles is described in Scheme 9. Reaction of
the desired alcohol para-methoxybenzyl alcohol (PMB-OH) with substituted 4-
fluoroacetophenone 1 afforded the acetophenone intermediate 2. Acetophenone
intermediate 2 was then converted to the corresponding bromo-acetophenone using
BusNBr; which, upon reaction with NaNj, provided the azido-acetophenone

10  intermediate. Hydrogenation of the azido-acetophenone intermediate afforded amine 3,
followed by coupling with orthogonally protected amino acid 4 gave amide 5. Removal
of PMB group under hydrogenation gave phenol 6. Mitsunobu reaction of the phenol 6
with the desired alcohol followed by thiazole formation under Lawesson’s reagent
conditions afforded intermediate 7 in good yield. Removal of the protecting group from

15  intermediate 7 afforded the final amino-alcohol 8.

Scheme 9:
o) o o)
_ 1) BuNBr.
o~ PMB-OH /Q)K DCM, MeOH /@))\/NHZ-HCI
F =X KO'Bu, THF PMB‘Q \\R 2) NaNg, DMF PMB\O \\I

Ry 70°C ! Ry
| 3) Hy, PAIC

1 2 MeOH, HCI 3

Boc,, /%
. N 5
HO%/O o . OC\N)( o Boc\N)(
> , H
o T ke o ~ N\(%/O Hy, PA/C _ N\(.__k/o
e
HATU, DIPEA PMB. X 0 MeOH o o Me
atel) R4 HO R4
5 6

1) R;OH, DIAD N NHz
S

Boc
\
N N\\L__. y__l.Me
@-Ph-PPh,,0CM ! \>._</ TFA, TIPS p ) H/OH
~ [ " mé ° DCM R N !
2) Lawesson's reagent 2~
) 9 Ra~ g uX o7
.
Ry .
, 7

Toluene, 80°C

8
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7

For general protocol for synthesis of compound 2, 3, 4, and 5 refer to scheme 1.

1-(4-(4-Methoxybenzyloxy)-s-(triﬂuoromethyl)phenyl)éthanone (2a)
0]

O
. CF4
MeO

For general protocol for synthesis of compound 2 refer to scheme 1. The product
was purified by silica gel column chromatography using the Combi-Flash system
(Hex:EtOAc) as colorless oil in 90% (4.25 g). HPLC retention time on a C8(2) column
(30 x 3.00 mm, 3 ) is 2.02 min with gradient 50-98% acetonitrile-H,O (0.1% TFA) in
4.0 min as mobile phase. TLC (1:3 EtOAc:Hex), Ry=0.4; 'H NMR (400 MHz, CDCl5)
88.20 (d, 1H, J = 1.6 Hz), 8.09 (dd, 1H, J = 8.8 Hz, J=2.0 Hz), 7.35 (d, 2H, J= 8.4
Hz), 7.09 (d, 1H, J = 8.4 Hz), 6.93 (4, 2H, J = 8.4 Hz), 5.21 (s, 2H), 3.82 (s, 3H), 2.58
(s, 3H).

2-Azido-1-(4-(4-methoxybenzyloxy)-3-(trifluoromethyl)phenyl)ethanone

O
Na
/©/\O
MeO Fs

For general protocol for‘ synthesis of azido intermediate refer to scheme 1. The
product was purified by silica gel column chromatography using the Combi-Flash
system (Hex:EtOAc) as yellow solid in 76% (3.64 g) yield from acetophenone 2a.
HPLC retention time on a C8(2) column (30 x 3.00 mm, 3 p) is 2.20 min with gradient
50-98% acetonitrile-H,O (0.1% TFA) in 4.0 min as mobile phase. TLC (1:3
EtOAc:Hex), Ry= 0.3; '"H NMR (400 MHz, CDCl;) & 8.15 (d, 1H, J = 2.0 Hz), 8.05 (dd,
1H, J= 8.8 Hz, J = 2.4 Hz), 7.33-7.36 (m, 2H), 7.12 (d, 1H, J = 8.8 Hz), 6.90—6.94 (m,
2H), 5.22 (s, 2H), 4.51 (s, 2H), 3.82 (s, 3H).
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(R)-tert-Butyl 4-(2-(4-(4-methoxybenzyloxy)-3-(trifluoromethyl)phenyl)-2-
oxoethylcarbamoyl)-2,2,4-trimethyloxazolidine-3-carboxylate (5a)

Boc, A(
eans
MeO CFa .

For general protocol for synthesis of compound 5 refer to scheme 1. The reaction
S was stirred at room temperature for 2 hours. The product was purified by silica gel

column chromatography using the Combi-Flash system (Hex:EtOAc) as yellow foam in
72% (2.44 g) yield from amino-acetophenone 3a. HPLC retention time on a C8(2)
column (30 x 3.00 mm, 3 p) is 2.51 min with gradient 50-98% acetonitrile-H;O (0.1%
TFA) in 4.0 min as mobile'phase. TLC (1:1 EtOAc:Hex), Ry=0.5; '"H NMR (400 MHz,

10  CDCls) & 8.24 (brs, 1H), 8.09 (br d, 1H, J = 8.4 Hz), 7.32-7.39 (m, 2H), 7.12 (4, 1H, J
= 8.4 Hz), 6.90-6.97 (m, 2H), 5.22 (s, 2H), 4.70 (t, 2H, J = 5.2 Hz), 4.30 (br s, 1H),
3.78-3.86 (m, 5H), 1.38-1.85 (m, 18H).

(R)-tert-Butyl 4-(2-(4-hydroxy-3-(trifluoromethyl)phenyl)-2-oxoethylcarbamoyl)-
15  2,2,4-trimethyloxazolidine-3-carboxylate (6a)

HO
CF3

To a solution of (R)-tert-butyl 4-(2-(4-(4-methoxybenzyloxy)-3-
(trifluoromethyl)phenyl)-2-oxoethylcarbamoyl)-2,2,4-trimethyloxazolidine-3-
carboxylate (4) (2.4 g, 4.1 mmo:l, 1.0 equiv) in methanol (20 mL) was added 10% Pd/C

20 (240 mg). The reaction mixture was stirred for 3 hours at rt under H, atmosphere using a
H, balloon, filtered through celite and concentrated to give (R)-tert-butyl 4-(2-(4-
hydroxy-3-(trifluoromethyl)phenyl)-2-oxoethylcarbamoyl)-2,2,4-trimethyloxazolidine-
3-carboxylate (6a) as a white foam in quantitative yield. HPLC retention time on a C18
column (30 x 4.6 mm, 3.5 u) was 2.62 min with gradient 10-95% acetonitrile-H,;0

25  (0.1% TFA) in 3.5 min as mobile phase. MS (ESI, M+H") = 461 4.
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(R)-tert-Butyl 2,2 ,4-trimethyl-4-(2-0x0-2-(4-(6-phenylhexyloxy)-3-
(triﬂuoromethyl)phenyl)ethylcérbamoyl)oxazolidine-3-carboxylate

o Boc\N_l(
H
Me
o 0]
CFq

To a solution of (R)-tert-Butyl 4-(2-(4-hydroxy-3-(trifluoromethyl)phenyl)-2-
oxoethylcarbamoyl)-2,2,4-trimethyloxazolidine-3-carboxylate (114 mg, 0.25 mmol, 1.0
equiv) and 6-phenylhexan-1-ol (45 mg, 0.25 mmol, 1.0 equiv) in DCM (1 mL) was
added polymer bond PPh; (125 mg, 0.75 mmol, 3.0 equiv). The reaction mixture was
stirred at rt for 0.5 hour and cooled to 0 °C. A solution of DIAD (0.053 mL, 0.25 mmol,
1.0 equiv) in DCM (0.5 mL) was added drop wise to the reaction mixture. The reaction
mixture was stirred at rt for 2 hours, filtered and evaporated under reduced pressure to
give a residue, which was purified By SiO; column chromatograph (30-50% EtOAc in
hexanes) to give (R)-tert-butyl 2,2,4-trimethyl-4-(2-ox0-2-(4-(6-phenylhexyloxy)-3-
(triﬂuoromethyl)phenyl)ethylcarbamoyl)oxazolidine-3-carboxylaté in 75% (155 mg)
yield. HPLC retention time on a C18 column (30 x 4.6 mm, 3.5 p) was 3.31 min with
gradient 50-95% acetonitrile-H,O (0.1% TFA) in 3.5 min as mobile phase. MS (ESI,
M+H") = 621.6.

(R)-tert-Butyl 2,2,4-trimethyl-4-(2-oxo-2-(3-(trifluoromethyl)-4-(5-(4-
(triﬂuoromethyl)phenyl)pentyloxy)phenyl)ethylcarbamoyl)oxazolidine—3—

o) Bdc‘N)(
H
N e
Me
/©/\/\/\ o) ©
FaC | CFs

carboxylate

The title compound was prepared from (R)-tert-butyl 4-(2-(4-hydroxy-3-
(trifluoromethyl)phenyl)-2-oxoethylcarbamoyl)-2,2,4-trimethyloxazolidine-3-
carboxylate (0.25 mmol, 1.0 equiv) and 5-(4-(trifluoromethyl)phenyl)pentan-1-ol (0.25

mmol, 1.0 equiv) according to the general procedure in 31 % yield. HPLC retention time
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va

on a C18 column (30 x 4.6 mm, 3.5 p) was 3.26 min with gradient 50-95% acetonitrile-
H,0 (0.1% TFA) in 3.5 min as mobile phase. MS (ESI, M+H") = 675.6.

(R)-tert-Butyl 2.2 4-trimethyl-4-(5-(4-(6-phenylhexyloxy)-3-
(trifluoromethyl)phenyl)thiazol-2-yl)oxazelidine-3-carboxylate (7a)

To a solution of (R)-tert-butyl 2,2 4-trimethyl-4-(2-oxo0-2-(4-(6-phenylhexyloxy)-
3-(trifluoromethyl)phenyl)ethylcarbamoyl)oxazolidine-3-carboxylate (49 mg, 0.079
mmol, 1.0 equiv) in totuene (1 mL) was added Lawesson’s reagent (32 mg, 0.087 mmol,
1.1 equiv). The reaction mixture was heated at 80 °C for 3 h. The crude product was
purified directly by SiO; column chromatograph (EtOAc/hexanes, 3:7) to give (R)-tert-
butyl 2,2,4-trimethyl-4-(5-(4-(6-phenythexyloxy)-3~(trifluoromethyl)phenyl)thiazol-2-
yloxazolidine-3-carboxylate. HPLC retention time on a C8(2) column (30x 50 mm, 3
1) is 3.29 min with gradient 70-98% acetonitrile-H>O (0.1 % TFA) in 3.5 min as mobile
phase. MS (ESI, M+H") = 619.0.

(R)-tert-Butyl 2,2 4-trimethyl-4-(5-(3-(trifluoromethyl)-4-(5-(4-
(trifluoromethyl)phenyl)pentyloxy)phenyl)thiazol-2-yl)oxazolidine-3-carboxylate
(7b)

D/\/\/\O
F
FaC CFs

The title compound was prepared from (R)-terz-butyl 2,2 ,4-trimethyl-4-(2-0x0-2-
(3 —(triﬂuoromethyl)-él—(S—(4-(trifluoromethyl)phenyl)pentyloxy)phenyl)ethylcarbamoyl)-
“oxazolidine-3-carboxylate. HPLC retention time on a C8(2) column (30 x 50 mm, 3 p) is

3.29 min with gradient 70-98% acetonitrile-H;O (0.1 % TFA) in 3.5 min as mobile
phase. MS (ESI, M+H" = 673.0.
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‘ (S‘)-Z-Amino-Z-(S-(4—(6-phenylhexyloxy)-3-(trifluoromethyl)phenyl)thiazol-z-

yDpropan-1-ol (8a)

e

The title compound was prepared from (R)-tert-butyl 2.2,4-trimethyl-4-(5-(4-(6-

N NH

LR
S OH
CFa

phenylhexyloxy)~3-(triﬂuoromethyl)phenyl)thiazol~2-y1)oxazolidine—3—carboxylate.
HPLC retention time on a C18 column (30 x 4.6 mm, 3.5 p) was 2.41 min with gradient
10-95% acetonitrile-H,0 (0.1% TFA) in 3.5 min as mobile phase. MS (ESI, M+H") =
479.4; "H NMR (400 MHz, CDCl3) § 7.76 (s, 1H), 7.65 (d, 1H, J = 2.0 Hz), 7.55 (dd,
1H, J = 8.8 Hz, J = 2.0 Hz), 7.28-7.23 (m, 2H), 7.18-7.15 (m, 3H), 6.96 (d, 1H, J=9.2
Hz), 4.06-3.99 (m, 4H), 2.62 (1, 2H, J = 7.6 Hz), 1.85-1.78 (m, SH), 1.69-1.62 (m, 2H),
1.56-1.50 (m, 2H), 1.44-1.38 (m, 2H).

($)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(5-(4-
(triftuoromethyl)phenyl)pentyloxy)phenyl)thiazol-2-yl)propan-1-ol (8b)
N NH
N

' SW%H
O
CF4

The title compound was prepared from (R)-tert-butyl 2,2,4-trimethyl-4-(5-(3-
(triflucromethyl)-4-(5-(4-(trifluoromethyl)phenyl)pentyloxy)phenyl)thiazol-2-

FsC

yoxazolidine-3-carboxylate. HPLC retention time on a C18 column (30 x 4.6 mm, 3.5
) was 2.50 min with gradient 10-95% acetonitrile-H,0 (0.1% TFA) in 3.5 min as
mobile phase. MS (ESI, M+H") = 533.4; "H NMR (400 MHz, CDCl3) 8 7.77 (s, 1H),
7.66 (4, 1H, J=2.0 Hz), 7.56 (dd, 1H, J= 9.0 Hz, J= 2.4 Hz), 7.52 (d, 2H, J= 8.0 Hz),
7.28 (d, 2H, J= 8.0 Hz), 6.97 (d, 1H, J= 8.8 Hz), 4.07-4.03 (m, 4H), 2.70 (t,2H, /= 7.8
Hz), 1.89-1.82 (m, 5H), 1.74-1.67 (m, 2H), 1.57-1.50 (m, 2H).
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General method for phosphate synthesis

R 1) ¢~ R-OEt
3N H ) Cl OEt Rs\NH
B EtgN, DO Acky
Ry OH Rz 0. P
2) TMSBr, DCM R

HO OH
Rj; = H or protecting group

Symnthetic strategy for syr;thesis of desired phosphates is illustrated above. To a
solution of unprotected amino alcohol (1.0 equiv) in dry CH,Cl; at RT was added excess
diethyl chlorophosphate (10.0 equiv) and triethylamine (20.0 equiv) and the reaction
stirred for 12-18 hours. The reaction was monitored by LC-MS. The crude reaction
mixture was then evaporated to dryness in vacuo. The obtained phospho-diester
intermediate was reacted with excess bromotrimethylsilane (10.0-20.0 equiv) in dry
CH,C], at RT over a period of 6-10 hours to afford the final phosphate which was
purified by reverse-phase preparative HPLC after evaporation of the solvent and excess

reagent.

($)-2-Amino-2-(5-(4-(octylthio)-3-(trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-
yDpropyl dihydrogen phosphate (a)

NN HO OH

CF3
MS (ESI, M+H") = 528.0; HPLC retention time on a C8(2) column (30 x 3.00
mm, 3 1) is 2.27 min with gradient 30-98% acetonitrile-H;O (0.1% TFA) in 3.5 min as

mobile phase.
(5)-2-Amino-2-(5-(4-(nonyloxy)-3-(trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-

yDpropyl dihydrogen phosphate (b)
N’N NH2
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MS (ESI, M+H") = 526.0; HPLC retention time on a Synergi-Max RP column (2

x 20 mm, 2 uL) is 1.51 min with gradient 30-99% apétonit:*ile—HzO (0.1 % TFA)in2

min as mobile phase.

5  (5)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(5-(3-
(trifluoromethyl)phenyl)pentyloxy)phenyl)-1,3,4-thiadiazol-2-yl)propyl dihydrogen
phosphate (c) |

N-NC 2 NH,
;N -
SH,O\ o
FsC HO-F~™
O OH
\@/\/\/\ CF3
MS (ESI, M+H") = 614.0; HPLC retention time on a Synergi-Max RP column (2
10 %20 mm, 2 pL.) is 1.44 min with gradient 30-99% acetonitrile-H>O (0.1 % TFA) in 2

min as mobile phase.

(S)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(5-(4-
(trifluoromethyl)phenyl)pentyloxy)phenyl)-1,3,4-thiadiazol-2-yl)propyl dihydrogen
15  phosphate (d)

Ho-P®
Fic CF;

MS (ESI, M+H") = 614.0; HPLC retention time on a Synergi-Max RP column (2
x 20 mm, 2 pL) is 1.44 min with gradient 30-99% acetonitrile-HO (0.1 % TFA) in 2
min as mobile phase.
20\
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($)-2-A mino-2-(5-(4-((4-phenyl-5-(trifluoromethyl)thiophen-2-yl)methoxy)-3-
(triﬂuoromethyl)phenyl)—l,3,4-thiadiazol-2—yl)propyl dihydrogen phosphate (e)

-N =
s 0,

S /[;:T/L‘ Ho-R=0

FaC~ | o OH

MS (ESI, M+H") = 639.8; HPLC retention time on a Synergi-Max RP column (2
5 %20 mm, 2 puL) is 1.37 min with gradient 30-99% acetonitrile-H,O (0.1 % TFA) in 2

_min as mobile phase.

(S)-2-Amino-2-(5-(4-(6-phenylhexyloxy)-3-(trifluoromethyl)phenyl)-l,3,4-

thiadiazol-2-yl)propyl dihydrogen phosphate (f)
' N-N 2 NH,
_ R
>
HO-F~

o OH

10 CF;3

MS (ESI, M+H") = 599.9; HPLC retention time on a Synergi-Max RP column (2
x 20 mm, 2 puL) is 1.41 min with gradient 30-99% acetonitrile-H,O (0.1 % TFA) in 2

min as mobile phase.

15 (S)-2-Amino-2-(5-(4-(5-(3-fluorophenyl)pentyloxy)-3-(trifluoromethyl)phenyl)-
1,3,4-thiadiazol-2-yl)propy! dihydrogen phosphate (g)

~-N =
'\f\ ; NH2

¢ < o,
F Ho"']"O
O OH
CF4

MS (ESI, M+H") = 563.9; HPLC retention time on a Synergi-Max RP column (2
x 20 mm, 2 pL) is 1.53 min with gradient 20-95% acetonitrile-H>O (0.1 % TFA) in2

20  min as mobile phase.
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(S)-2-Amino-2-(5-(4-(5-(4-fluorophenyl)pentyloxy)-3-(trifluoromethyl)phenyl)-
1,3,4-thiadiazol-2-yl)propyl dihydrogen phosphate (h)

t\;’N 2 NH,
&< o
) Ho-P=°

MS (ESI, M+H") = 593.9; HPLC retention time on a Synergi-Max RP column (2
x 20 mm, 2 uL) is 1.57 min with gradient 20-95% acetonitrile-H>O (0.1 % TFA) in 2

min as mobile phase.

(S)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(4-(3-
(trifluoromethyl)phenyl)butoxy)phenyl)-1,3,4-thiadiazol-2-yDpropyl dlhydrogen

phosphate (i)
CFg4 r\}—WHz
@/\/\ S 3
HO-PxQ
© HO
CFj3

MS (ESI, M+H") = 599.9; HPLC retention time on a Synergi-Max RP column (2
x 20 mm, 2 pL) is 2.03 min with gradient 20-95% acetonitrile-H,O (0.1 % TFA) in 2

min as mobile phase.

(5)-2-Amino-2-(5-(4-(4-(4-fluorophenyl)butoxy)-3-(trifluoromethyl) phenyl-1,3,4-
thiadiazol-2-yl)propyl dihydrogen phosphate (j)

e | i >-\<\
T ST 7 3
HO~Pxo
© HO

MS (ESI, M+H") = 549.9; HPLC retention time on a Synergi-Max RP column (2
x 20 mm, 2 pL) is 1.51 min with gradient 20-95% acetonitrile-H>O (0.1 % TFA) in 2

min as mobile phase.
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(S)-2-Amin o—2—(5-(4-(6-(3-ﬂuorophenyl)hexyloxy)-3-(triﬂuoromethyl)phenyl)-l »3.4-
thiadiazol-2-yDpropyl dihydrogen phosphate (k)

~N B
F o HO~P=0
CFj Ho

MS (ESI, M+H") = 577.9; HPLC retention time on a Synergi-Max RP column (2
5 x 20 mm, 2 pL) is 1.65 min with gradient 20-95% acetonitrile-H;O (0.1 % TFA) in 2

min as mobile phase.

(S)-2-Amino-2-(5-(4-(6-(4-fluorophenyl)hexyloxy)-3-(trifluoromethyl)phenyl)-1,3,4-
thiadiazol-2-yD)propyl dihydrogen phosphate (1)
N-—N

/ -
@W HO\P 0

MS (ESI, M+H") = 578.0; HPLC retention time on a Synergi-Max RP column (2
x 20 mm, 2 pL) is 1.63 min with gradient 20-95% acetonitrile-H,O (0.1 % TFA) in 2

min as mobile phase.

10

15 (5)-2-Amino-2-(5-(4-(5-(3,4-difluorophenyl)pentyloxy)-3-(trifiuoromethyl)phenyl)-
1,3,4-thiadiazol-2-yl)propyl dihydrogen phosphate (m)
N-N = NH,

SR
S o)

\
:
F CF3

F
MS (ESI, M+H") = 582.0; HPLC retention time on a Synergi-Max RP column (2
x 20 mm, 2 pL) is 1.58 min with gradient 20-95% acetonitrile-H,;O (0.1 % TFA) in 2

20  min as mobile phase.
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($)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(5-(2,4,5-
trifluorophenyl)pentyloxy)phenyl)-1,3,4-thiadiazol-2-yl)propyl dihydrogen

phosphate (n)
-N =

) >4=<“\”2

F S o

\

.
E CF3
F
5 MS (ESI, M+H") = 599.9; HPLC retention time on a Synergi-Max RP column (2

x 20 mm, 2 pL) is 1.59 min with gradient 20-95% acetonitrile-H,0 (0.1 % TFA) in 2

min as mobile phase.

(5)-2-Amino-2-(3-(4-(octyloxy)-3-(trifluoromethyl)phenyl)-1,2 ,4-oxadiazol-5-
10 yDpropyl dihydrogen phosphate (o)
NH,

-0,
N

o, .
R
NN HO OH

CF;

The title product was obtained according to general procedure from compound

7a (Scheme 6). MS (ESI, M+H") = 496.0

15 (R)-2-Amino-2-(3-(4-(octyloxy)-3-(trifluoromethyl)phenyl)-1H-pyrazol-5-yDpropyl

dihydrogen phosphate (p)

N-NH  NHp

I o—X'"Me
Q.o
/P\

CF3

The title product was obtained according to general procedure from compound

3a (Scheme 7). MS (ESI, M+H") = 494.1
20 |
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(5)-2-Amino-2-(3-(4-(octyloxy)-3-(trifluoromethyl)phenyl)isoxazol-5-y)propyl
dihydrogen phosphate (q)

N-QO NH;
! / ~IIMe
(0]
\P,/O

CF3
The title product was obtained according to general procedure from compound 3a
(Scheme 7). MS (ESI, M-+-H") = 495.0

(S)-2-Amino-2-(5-(4-(octyloxy)-3-(trifiuoromethyl)phenyl)-1,3,4-oxadiazol-2-
yD)propyl dihydrogen phosphate (q)

N—N NH,
| \ 1Me
(@] q //o |
/\/\/\/\O Hd \OH

CF3
The title product was obtained according to general procedure from the

corresponding amino-alcohol. MS (ESI, M+H") = 496.0

(S)-2-Amino-2-(5-(4-(6-phenylhexyloxy)-3-(trifluoromethyl) phenylthiazol-2-
yDpropyl dihydrogen phosphate (r)
' NH2

S \
H

The title compound was prepared from (S)-2-amino-2-(5-(4-(6—pheny1hexyloxy)-
3-(trifluoromethyl)phenyl)thiazol-2-yl)propan-1-ol. HPLC retention time on a C18
column (30 x 4.6 mm, 3.5 p) was 2.48 min with gradient 10-95% acetonitrile-H,0
(0.1% TFA) in 3.5 min as mobile phase. MS (ESI, M+H") = 559.5. |
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($)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(5-(4-(trifluoromethyl) phenyl)pentyloxy)
phenyl)thiazol-2-yl)propyl dihydrogen phosphate'(s)

HO OH
O
FaC CFa ,

The title compound was prepared from (S)-2-amino-2-(5-(3-(trifluoromethyl)-4-
(5-(4-(trifluoromethyl)phenyl)pentyloxy)phenyl)thiazol-2-yl)propan-1-ol. HPLC
retention time on a C18 column (30 x 4.6 mm, 3.5 pt) was 2.53 min with gradient 10-

95% acetonitrile-H,0 (0.1% TFA) in 3.5 min as mobile phase. MS (ESL, M+H") =
613.5.

Examples of specific methods used to make (5)-2-Amino-2-(5-(4-(octyloxy)-3-

(triﬂuoromethvl)phenvl)thiazdl—Z-yl)propan-l-ol and ($)-2-Amino-2-(5-(4-

(octyloxy)-3-(trifluoromethyl)phenyl)-1,3.4-thiadiazol-2-yl)propan-1-ol.

Description 1

1-(4-(Octyloxy)-3-(trifluoromethyl)phenyl)ethanone (D1)
o)

/\/\/\/\O/Q)\
CF;
‘1-octanol (2mL), 1-[4-fluoro-3-(trifluoromethyl)phenyljethanone (2.62g),
potassium tert-butoxide (14mL, 1.0M) and tetrahydrofuran (30mL) were heated at 65°C
for 3hrs to produce the title product as a brownish oil (4.00g). The product was purified

by silica gel column chromatography using the Combi-Flash system (Hex:EtOAc) as
white solid in 60% (1.20 g). TLC (1:5 EtOAc:Hex), Ry= 0.4; "H NMR (400 MHz,

CDCl;3) § 8.18 (4, 1H, J=2.0 Hz), 8.10 (dd, 1H, J=8.8 Hz, /=23 Hz), 7.02 (d, 1H, J=

8.8 Hz), 4.12 (t, 2H, J = 6.4 Hz), 2.58 (m, 3H), 1.80-1.89 (m, 2H), 1.42-1.54 (m, 2H),
1.22-1.40 (m, 8H), 0.89 (1, 3H, J = 6.7 Hz).

Description 1 Alternative Method (D1A)
1-(4-(Octyloxy)-3-(trifluoromethyl)phenyl)ethanone (D1)
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potassium t-butoxide in THF (112 mL, 1.1 equiv) at room temperature and heated to 65

A solution of n-octanol (13.3 g, 0.102 mol), in THF (224 mL) was treated with 1.0 M

°C. After 15 minutes, a solution of 1-[4-fluoro-3-(trifluoromethyl)phenyl]ethanone (21
g, 1.0 equiv) in THF (224 mL) was charged slowly over 30 minutes. Vigorous gas
evolution was noted during the addition. The reaction was monitored by HPLC and
deemed complete after 1.5 h. The reaction mixture was cooled to ambient temperature,
treated with 10% aqueous citric acid (250 mL), extracted with MTBE (2 x 500 mL),
dried, and concentrated to afford the product (31.99 g, 99.3%, 88.1% AUC by HPLC).
This reaction was repeated with slight modification as described above (reducing the
amount of THF used to dissolve the acetophenone to 3 mL/g from 10.7 mL/g with
improved control of gas evolution) on a 100 g scale to give 137.1 g, >100% yield). The
two lots were combined and purified by column chromatography using silica-gel (1 kg),
eluted with 10% ethyl acetate: 90% heptane to afford the title product (105 g, 75% yield)
as a pale yellow color oil. Impure fractions were collected and provided 22.8 g (16.3%

yield) of the product.

Description 2

2-Amino-1-(4-(octyloxy)-3-(trifluoromethyl)phenyl)ethanone hydrochloride (D2)
o

NH,HCI
PV W
O

CFs

To a solution of 1-(4-(Octyloxy)-3-(trifluoromethyl)phenyl)ethanone (D1) (0.5g,
1.0 equivalent) in CH,Cl, /MeOH (4:1, 10mL) was added BusNBr3 (0.76 g, 1.0 equiv).
The reaction mixture was stirred at room temperature for 3hours. TLC (4:1,
Hex/EtOAc), Ry= 0.6. The solvent was removed in vacuo, and re-dissolved in DMF
(10mL). NaNj; (0.31g, 3.0 equiv) was added to the reaction and the resuiting mixture
was then stirred at room temperature for 2hrs. The solvent was removed in vacuo and
the product was purified by silica gel column chromatography using the Combi-Flash
system (Hex:EtOAc) to give the azido-acetophenone product. TLC (4:1, Hex/EtOAc), Ry
= (0.4. The residue was then dissblved in concentrated HCI (1.0 mL) and MeOH
(20mL). 10% Pd/C (100 mg) was added and the mixture stirred under an atmosphere of

H, (g) for 3 hours. The reaction mixture was then filtered and evaporated to dryness to
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give the title product as a yellow solid 98% (570mg yield). TLC (4:1, Hex/EtOAc), R,=
0.6.

Description 2 Alternative Method (D2A)
2-Amino-1-(4-(octyloxy)-3-(trifluoromethyl)phenyl)ethanone hydrochloride (D2)
A 5 L round bottom flask was charged with 1-(4-(Octyloxy)-3-
(t_riﬂuoromethyl)phenyl)ethanoné (D1A) (128 g, 0.40 mol), anhydrous dichloromethane
(3.2 L), tetrabutylammonium tribromide (175 g, 0.36 mol, 0.9 equiv), methanol (640
mL) and stirred for 1 hour at room temperature (18 to 23 °C) and then treated with
additional tetrabutylammonium tribromide (20 g, 0.1 equiv) and held for five additional
hours. The reaction was deemed complete by TLC analysis (10% ethyl acetate in
toluene) and concentrated to a residue. The residue was purified by column
chromatography using silica gel (2.7 kg), eluted with 10% ethyl acetate: 90% heptane to
afford a foamy solid (128 g, 80% yield). A 3 L round bottom flask was charged with a
solution of the foamy solid (128 g, 0.32 mol) in acetonitrile (1 L) and sodium
diformylamide (36.9 g, 0.38 mol, 1.2 equiv), and heated to 65 °C for 2 hours. The
reaction was assayed by TLC and appeared to be approximately 50% complete. The
r_eaction was allowed to continue for a further 10 hours, at which point was found to be
complete by TLC. The mixture was cooled to room temperature (18 to 23 °C) and
charged with MTBE (1 L), stirred for 15 minutes, filtered, the solids washed twice with
MTBE (2 x 250 mL). The filtrates were combined and concentrated to thick oil. The oil
was taken up in reagent alcohol (1.1 L), charged with 10 N HC1 (100 mL) and heated to
70 °C and held for 3 hours, at which point TLC indicated the reaction to be complete.
The mixture was cooled to 40-50 °C and transferred to a rotavap and the ethanol
removed, and azeotroped three times with toluene (3 % 1 L) to afford the title product

(149 g, quantitative yield) as gummy oil.

Description 3

(R)-3-(tert-Butoxycarbonyl)-2,2.4-trimethyloxazolidine-4-carboxylic acid (D3)

B 1) TMS-CHN,, MeOH Boc, J(
HO m/k/o"' 2) DMP, BF 3 Et,O Ho N 5
: ' acetone \"/:k/

o Me 3) LIOH, H,O/THF o Me
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To a solution of the (S)-2-(fert-butoxycarbonylamino)-3-hydroxy-2-
methylpropanoic acid (5.0 g, 1.0 equiv) in CH2Cl/MeOH(4:1, 50 mL) at 0 °C was added
a solution of TMS-CHN; (2.0 M in diethyl ether or hexanes, 12.5mL, 1.1 equiv) drop-
wise until the colourless solution turned a light yellow colour. The reaction mixture was
stirred for 20 minutes at 0°C then a few drops of acetic acid were added to quench the
last unreacted TMS-CHN; (the solution turns colourless from light yellow). The solvent
was removed in vacuo. TLC (2:1, Hex/EtOAc), R,=0.4.

The residue was dissolvéd in acetone (30 mL), 2,2-dimethoxypropane (DMP)
(12 mL) and BF5-OEt, (2 mL). The solution was stirred at RT for 4hours. The solvent
was removed in vacuo and the product was purified by silica gel column
chromatography using the Combi-Flash system (Hex:EtOAc). TLC (3:1, Hex/EtOAc),
R,=0.6; 'H NMR (400 MHz, CDCl;) 8 4.06-4.12 (m, 1H), 3.73-3.83 (m, 4H), 1.55-1.64
(m, 9H), 1.48 (br s, 3H), 1.41 (brs, 6H).

The purified residue was dissolved in THF (40 mL) and to the solution was
added LiOH (1.15 g, 1.20 equiv) in H>O (20 mL). The solution was heated at reflux for
6hours then stirred overnight, then concentrated in vacuo to remove most of the THF.
The solution was diluted with H,O (150 mL) and washed with Et;O (2 x 150 mL). The
aqueous layer was cooled to 0 °C then acidified to pH2 using concentrated HCl, then
extracted with EtOAc (2 x 200 mL). The EtOAc layers were combined, dried (MgSOa),
filtered, and the solvent was removed in vacuo to afford the carboxylate title compound
as a white solid in 64% yield (3.78 g). TLC (1:1 EtOAc:Hex), Ry=0.2; "H NMR (400
MHz, CDC1;) & (rotamers) 4.47 (br d, O.SH, J=8.8Hz), 4.17 (br d, 0.5H, J= 8.8 Hz),
3.85(brd, 0.5H, J = 8.8 Hz), 3.78 (br d, 0.5H, J = 8.8 Hz), 1.38-1.67 (m, 18H).

Description 3 Alternative Method (D3A)
(R)-3-(tert-Butoxycarbonyl)-2,2,4-trimethyloxazolidine-4-carboxylic acid (D3)

A 22 L round bottom flask was inerted and charged with (S)-2-(ter¢-
butoxycarbonylamino)-3-hydroxy-2-methylpropanoic acid (564 g, 2.57 mol), acetone
(8.4 L) and stirred. The mixture was slowly charged with 1,8-Diazabicyclo[5.4.0Jundec-
7-ene (770 mL, 5.1 mol, 2 equiv.). The addition was exothermic and the temperature
‘was maintained below 25 °C. The mixture was stirred for 45 minutes at ambient
conditions, and then cautiously charged with iodomethane (320 mL, 5.1 mol, 2 equiv).

The addition was exothermic and the temperature was maintained below 25 °C. The
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mixture was allowed to stir overnight at room temperature (18 to 23 °C). After 16
hours, TLC indicated starting material remained. The reaction was charged with
jodomethane (320 mL, 5.1 mol, 2 equiv), warmed to 30 °C for 4 hours, and then allowed
to stir overnight at room temperature (18 to 23 °C). Afier 16 hours, assay by TLC
indicated the reaction was complete. The reaction mixture was combined with another
reaction mixture of a scale of 275 g. The combined reaction mixtures were concentrated
under vacuum to a residue, transfferred into a reactor, charged with water (8.4 L), ethyl
acetate (8.4 L), mixed thoroughly, phases split, extracted aqueous phase once more with
ethyl acetate (8.4 L), combined organic phases, washed with 5% w/v citric acid (900
mL), brine (1 L), dried with magnesium sulfate, filtered over Celite, and concentrated to
afford an oil (925 g, 104% yield). A 22 L round bottom flask was charged with this
crude product (925 g, 3.8 mol based on theoretical output from previous step),
dichloromethane (10 L), 2,2—Dirinethoxypropane (2.6 L), and mixed. Boron trifluoride
diethyl etherate (200 mL, 1.62 rhol, 0.42 equiv) in dichloromethane (1.2 L) was
cautiously charged over 45 minutes. The resulting dark solution was stirred over night
at room temperature (18 to 23 °C). After 16 hours TLC indicated the reaction was
complete. The mixture was slo(avly quenched with saturated sodium bicarbonate (3.5 L)
while maintaining the temperature below 25 °C. Once the quench was complete, the
mixture was stirred for 30 minutes, the phases separated, and the aqueous extracted with
dichloromethane (3.5 L), the organic phases were combined, washed with saturated
sodium bicarbonate (3 L), concentrated to obtain compound a yellow 0il (1070 g,
quantitative). A 22 L round bottom flask was charge with lithium hydroxide
monohydrate (482 g, 11.4 mol, 3 equiv), water (2.3 L), methanol (2.1 L), a solution of
crude yellow oil (1046 g — based on theoretical output of previous step, 3.82 mol) in
tetrahydrofuran (6.5 L). The mixture was stirred for 72 hours at room temperature (18 to
23 °C). TLC indicated the reaQtion was complete. The mixture was concentrated under
vacuum at 40 °C, the residue was charged with water (10 L), MTBE (6 L), mixed
thoroughly, and the phases split. The organic phase was washed with water (4 L), the
aqueous phases were combingq, and solid citric acid was charged in portions until a pH
of 3 was obtained. The aqueous was extracted with ethyl acetate (2 x 10 L), ethyl
acetate phases were combined, washed with brine (7 L), dried with magnesium sulfate,

filtered over Celite, and concentrated to afford the title product (770 g, 77.6% yield) as
an off white solid. : ‘
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Description 4
(R)-tert-Butyl 2,2,4-trimethyl-4-(5-(4-(octyloxy)-3-(trifluoromethyl)phenyl)thiazol-
2-yl)oxazolidine-3-carboxylate (D4)

BOC‘

N N
(Ao
S Me
/\/:\/\/\o g
| CFj3

To a solution of (R)-3-(tert-Butoxycarbonyl)-2,2,4-trimethyloxazolidine-4-
carboxylic acid (D3) (100 mg, 1 equiv), HATU (220 mg, 1.5 equiv), and DIEA (0.67
mL, 10 equiv) in DCM (5 mL) was added 2-amino-1-(4-(octyloxy)-3-
'(triﬂuoromethyl)phenyl)ethanone hydrochloride (D2) (142 mg, 1.0 equivalents). The
solvent removed in vacuo and the product was purified with silica gel column
chromatography using the Combi-Flash system (Hex:EtOAc). This resulted in a
colourless, thick oil which was dissolved in toluene (SmL) with Lawesson’s reagent
(280mg, 3 equiv). The resultant mixture was heated at 120°C for 2 hours to produce the
title product as a colourless oil 41% yield (30mg). TLC (1:2 EtOAc:Hex), R,=0.3; MS
(ESI, M-+Na) = 572.99; 'H NMR (400 MHz, CDCl3) 6 8.21 (s, 1H), 8.11 (4, 1H, /=84
Hz), 7.05 (d, 1H, J= 8.4 Hz), 4..62-4.79 (m, 2H), 4.13 (t, 2H, J= 6.4 Hz), 3.28 (br s,
1H), 1.22-1.90 (i, 30H), 0.89 (t, 3H, J = 6.4 Hz). |

Description 4 Alternative method (D4A)

(R)-tert-Butyl 2,2,4-trimethyl-4-(5—(4-(octyloxy)-3-(trifluoromethyl)phenyl)thiazdl-
2-yDoxazolidine-3-carboxylate (D4)

A 5 L, round bottom flask was charged with HATU (147 g, 0.38 mol, 1.2 equiv),
methylene chloride (600 mL), N,N-dimethylformamide (300 mL),
diisopropylethylamine(83.5 g, 0.64 mol, 2 equiv) and the mixture cooled to 10-15 °C.
A solution of (R)-3—'(tert-Butoxycarbonyl)—2,2,4-trimethyloxazolidine—4-carboxylic acid
(D3A) (83.7 g, 0.32 mol, 1 equiv) in methylene chloride (600 mL) was charged over a
period of 30 minutes. The mixture was warmed to room temperature (18 to 23 °C) and
stirred for 1 hour. A separate ﬂask was charged with solution of 2-Amino-1-(4-
(octyloxy)-3-(trifluoromethyl)phenyl)ethanone hydrochloride (D2A) (149 g, 0.32 mol —
based on theoretical output) in methylene chloride (1 L), N,N-dimethylformamide (400
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mL) and diisopropylethylamine (125 g, 0.96 mol, 3 equiv). The solution of the second
flask was slowly charged to the first flask over a period of 35 minutes. The resulting
brown solution was stirred for 1 hour, at which point TLC analysis indicated the reaction
was complete. The mixture was transferred to a rotavap and concentrated to remove the
methyiene chiortde. The mixture was transferred once more to the round bottom flask
and charge with MTBE (3 L), 10% wiv aqueous sodium chloride solution (3 L), stirred
for 10 minutes, phases separated, and the agueous extracted once more with MTBE (1
L). The organic phases were combined, washed twice with 10% w/v aqueous sodium
chloride solution (2 x 1 L), dried with magnesium sulfate, and concentrated to a residue
which was purified by column chromatography using silica-gel (1.3 kg), eluted with 5%
ethyl acetate: 95% heptane to 30% ethyl acetate: 70% heptane to afford the product as a
yellow-coloured oil (137.5 g, 745% yield). A 5 L round bottom flask was charged with
Lawesson’s reagent (116.2 g, 0.28 mol, 1.2 equiv), a solution of the yellow-coloured oil
(137 g, 0.239 mol) in toluene (2 L). The resulting slurry was heated to 80 °C which after
30 minutes became a clear solution. The solution was held at 80 °C for another 2 hours,
at which point TLC (25% ethyl acetate: 75% heptane) indicated the reaction was
complete. The reaction mixture was cooled to room temperature (18 to 23 °C), charged
with saturated sodium bicarbonate solution (1 L), 10% w/v sodium chloride (1 L), ethy!
acetate (1 L), and stirred for 30 fninutes. The phases were separated and the aqueous
extracted once more with ethyl acetate (1 L). The organic phases were combined and
concentrated to a residue. The residue was purified by column chromatography using
silica-gel (1.3 kg), eluted with 100% heptane to 30% ethyl acetate: 70% heptane to
afford the title product (91.1 g, 67% yield, 96.6% AUC by HPLC) as a brown oil.

Description 5

4-(Octyloxy)-3-(trifluoromethyl)benzoic acid (D5)
o)

; OH
/\/\/V\OQA\
CFs
1-octanol (315 puL, 2.0 mmol), THF (5 mL), potassium ¢-butoxide (5 mL, 1M solution in
THF), 4—F1uoro-3-triﬂuorometﬁylbenzoic acid (417 mg, 2.0 mmol) were mixed and

heated at 75 °C for 3-4hrs. The reaction mixture was then diluted with ethyl acetate and

washed with water. The water layer was acidified and extracted with ethyl acetate. The
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5

organic layer was washed with brine and dried over Na;SO, and concentrated to afford
the title compound (632 mg, HPLC purity > 95%), whiéh was used for next reaction
without further purification. HPLC retention time on 2 C8(2) column (30 x 3.00 mm, 3
1) was 3.28 min with gradient 50-98% acetonitrile-H,O (0.1% trifluoroacetic acid
(TFA)) in 3.5 min as mobile phase.

Description 5 Alternative Method A (D5A)
4-(Octyloxy)-3-(triﬂuoromethjl)benzoic acid (D5)

A 12 L round bottom flask was i?nerted and charged with 1-octanol (103 g, 0.793 mol, 1
equiv), THF (2 L), 1 M potassium ters-butoxide (2 L, 2.5 equiv) and heated to 65 °C and
held for 45 minutes. The reaction was charged over 1 hour with 4-fluoro-3-
trifluoromethyl benzoic acid (165 g, 0.793 mol) while maintaining the temperature at 64
to 67 °C. After 2 hours, the reaction mixture was sampled. The sample was
concentrated, quenched into 1 N HCI, extracted with ethyl acetate, removed the ethyl
acetate, diluted with acetonitrile and injected in to the HPLC. The reaction was
complete. The reaction mixture was stirred overnight at 18 to 23 °C. The mixture was
cooled to 5 to 10 °C and cautiously quenched with water (1.6 L). The quench was
exothermic and the temperature was maintained at T<10 °C. The resulting mixture was
concentrated under vacuum until no noticeable THF was coming off. The resulting
aqueous mixture was acidified t6 pH 1 to 2 using 6 N HC1 (400 mL). The mixture was
extracted with MTBE (2 % 2.5 L). The MTBE phases were combined, washed with
brine (2 L), dried with magnesium sulfate, filtered over Celite, concentrated to afford the
title product (279 g, 111% yield, 95.6% AUC by HPLC) as a tan solid.

Description 6

4-(Octyloxy)-3-(trifluoromethyl)benzohydrazide (D6)

(o]
NHNH,
AN N

: CFa
4-(Octyloxy)-3-(trifluoromethyl)benzoic acid (D5) (600 mg, 1 equiv) was stirred

with HATU (859 mg, 1.2 equiv) and DIEA (1.63 mL, 5 equiv) in CH2Cl>-DMF (10 mL,

4:1, 3 equivalents) followed by addition of hydrazine (282 pL, 3 equiv). The reaction

mixture was then diluted with ethyl acetate and washed with water and brine. The
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organic layer was dried over Na,S0O, and concentrated in vacuo to afford the title
compound (661 mg). MS (ESI): 333.08 (MH")

Another batch was also made using D5 (32 mg, 1 equivalent), HATU (46 mg,
1.2 equivalents), DIEA (87uL, 5 %equiv) in CH,Cl;-DMF (1.5 mL, 2:1) followed by
addition of hydrazine (15 pL, 3 equiv).

Description 6 Alternative Method (D6A)
4-(Octyloxy)-3-(triﬂuorometh);l)benzohydrazide (D6)

A 5 L 3 neck, round bottom flask was inerted and charged with CDI (153 g, 0.94 mol,
1.2 equiv), 4-(Octyloxy)-3-(trifluoromethyl)benzoic acid (D5A) (250 g based on
theoretical output of previous step, 0.78 mol), THF (2.5 L) and stirred at 18 to 23 °C for
1 hour. A separate 12 L round bottom flask was inerted and charged with hydrazine
monohydrate (235 g, 4.71 mol, 6 equiv) and THF (1.2 L). The contents of the first flask
was charged to the second flask over 1 hour. During the addition, the temperature was
maintained at T<25 °C. Once the addition was complete, the mixture was stirred for 2
hours at 18 to 23 °C, at which point TLC indicated the reaction was complete. The
mixture was concentrated under 'vacuum at 35 to 40 °C until approximately 10 to 15% of
the original volume was attained. Water (2 L) and brine (2 L) were charged to the
mixture which was then extracted with dichloromethane (2 x 2.5 L). There was a small
emulsion during each extraction. The organic phases were combined, washed with brine
(500 mL), dried with magnesium sulfate, filtered over Celite, and concentrated to afford
the title product (247 g, 94% yield, 96% AUC by HPLC) as a yellow solid.

Description 7

(R)-3-(tert-Butoxycarbonyl)-2,2,4-trimethyloxazolidine-4-carboxylic acid (D7)

BOC‘NH | 1) TMS-CHN,, MeOH BOC\N”V
HO w/K/O” 2) DMP, BF3 Et,0 HO j]/k/o
e acetone e

o 3) LIOH, H,0/THF 9
To a solution of the (S)-2-(tert-butoxycarbonylamino)-3-hydroxy-2-

methylpropanoic acid (5.0 g, 1.6 equiv) in CH,Cl,/MeOH (4:1, 50 mL) was added a
solution of TMS-CHN,.

The residue was dissolved in acetone (30 mL), 2,2-dimethoxypropane (DMP)
(12 mL) and BF;3-OEt; (2 mL). The solution was stirred at RT for 4hours. The solvent
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t
|

was removed in vacuo and the product was purified by silica gel column
chromatography using the Isco system (0-30% Hek:EtOAc) to give the oxazoline methyl
ester intenmediate.
The purified residue was dissolved in H,O-THF (1' :4) and to the solution was
added LiOH (1.16 g). The solutién was heated at refluxed for overnight, cooled to room
temperature and condensed to remove the THF. The aqueous material was diluted with
H,0 (~100 mL), acidified to pH2 with 10%KHSO, and then extracted with EtOAc. The
Eorganic layers were dried over Na2;SOs, and condensed to afford the title compound in
66% yield (3.29 g).

Description 8
(S)-tert-Butyl 2,2,4-trimethyl-4-(2-(4-(octyloxy)-3-(trifluoromethyl)benzoyl)-

hydrazinecarbonyl)oxazolidine-3-carboxylate (D8)

Bac, é
0

o] H N
; ENW)\/
e e i NFa ©
(o)
CF,

(R)-3-(tert-Butoxycarbonyl)-2,2,4-trimethyloxazolidine-4-carboxylic acid (D7)
(210 mg, 0.81 mmol), HATU (372 mg, 0.98 mmol), diisopropylethyl amine (DIEA)
(0.705 mL, 4.1 mmol), CH,CL-DMF and 4-(octyloxy)-3-
,(triﬂuoromethyl)benzohydrazidé (D6) (270 mg, 0.81 mmol) were mixed together.
The reaction was condensed, diluted with ethyl acetate, washed with water and brine,
and condensed again. Another batch was made using this method with (D7) (0.1 mmol),
HATU (46 mg, 0.12 mmol), DIEA (87 pL, 0.5 mmol), CH,Cl,-DMF and 4-(octyloxy)-
3-(trifluoromethyl)benzohydrazide (D6) (>6 mg, 0.1 mmol). The batches were
chromatographed and combineq to provide the title product (428mg). MS (ESI): 573.84
(MH"); '"H NMR (400 MHz, CDCls) § 9.43 (br, 2H), 8.06 (d, 1H, J= 2.0 Hz), 7.94 (dd,
1H,J=8.8 Hz, /=2.0 Hz), 6.96 (d, 1H, J= 8.8 Hz), 4.52 (br, 1H), 4.07 (t, 2H, J=6.4
Hz), 3.76 (br, 1H), 1.82 (m, 2H), 1.67 (s, 6H), 1.57 (s, 3H), 1.51 (5, 9H), 1.51-1.43 (m,
4H), 1.38-1.24 (m, 6H), 0.88 (t, 3H, J=7.2 Hz).

Description 8 Alternative Meéhod (D8A)

- 152 -



o

10

15

20

25

30

WO 2008/016692 PCT/US2007/017282

(S)-tert-Butyl 2,2,4-trimethyl-4-(2-(4-(octyloxy)-3-(trifluoromethyl)benzoyl)-
bydrazinecarbonyl)oXazolidine—3-carboxylaté (D8)

A 5 L round bottom flask was inérted and charged with HATU (199 g, 0.52 mol, 1.2
equiv), N, N-dimethylformamide (380 mL), and mixed. A solution of (R)-3-(tert-
butoxycarbonyl)-2,2,4-trimethyléxazolidine-4-carboxylic acid (D3A) (133.1 g, 0.43
mol, 1 equiv), dichloromethane (870 mL), and N, N-diisopropylethylamine (155 mL,
0.88 mol, 2 equiv) was charged to the flask over 15 minutes. The resulting mixture was
stirred at 18 to 23 °C for 1 hour. 'A solution of benzohydrazide (D6) (145 g, 0.43 mol, 1
equiv) in dichloromethane (1 IZO}mL), and N,N-Dimethylformamide (420 mL) was
charged over 15 minutes then stirred at 18 to 23 °C for 1 hour. After 1 hour, TLC
indicated the reaction was complete. The mixture was concentrated, partitioned between
ethyl acetate (2.5 L) and water (ﬁ.S L). The phases were split and the aqueous extracted
once more with ethyl acetate (1 L). The organic phases were combined, washed with
10% w/v sodium chloride (2 x 1 w:L), dried with magnesium sulfate, filtered over Celite,
and concentrated under vacuum to afford the crude product (367 g, 146% yield). The
crude material was purified using a silica~gel column (2 kg) which was eluted with 5 to
25% ethyl acetate in heptane to give the title product (270 g, 108% yield, 95.9% AUC
by HPLC) as a yellow oil.

Description 9
(R)-tert-Butyl 2,2,4-trimethyl-4-(5-(4-(octyloxy)-3-(trifluoromethyl)phenyl)-1,3.4-
thiadiazol-2-yl)oxazolidine-3-carboxylate (D9)

?oc

' N-NCN
AN _ '
l CF3

A solution of (S)-zert-butyl 2,2,4-trimethyl-4-(2-(4-(octyloxy)-3-
(trifluoromethyl)-benzoylhydrazinecarbonyl)oxazolidine-3-carboxylate (D8) (228 mg,
0.39 mmol) in toluene (5§ mL) was treated with Lawesson’s reagent (321 mg, 0.79
mmol). The reaction was chromatographed on a silica gel column eluted with ethyl
acetate-hexane to afford the title compound (~156 mg). MS (ESI): 572.17 (MH"), 'H
NMR (400 MHz, CDCls) 4 8.10 (d, 1H, J= 8.8 Hz), 8.68 (d, 1H, /= 6.8 Hz), 7.06 (d,
1H, /= 8.0 Hz), 4.41 (d, 1H, J—; 8.0 Hz), 4.18 (d, 1H, J = 9.6 Hz), 4.13-4.07 (m, 3H),
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2.00 (s, 3H), 1.85 (m, 2H), 1.78 (s, 3H), 1.68 (m, 4H), 1.51 (s, 3H), 1.47 (m, 2H), 1.39-
1.28 (m, 13H), 0.89 (t, 3H, J= 7.2 Hz).

Description 9 Alternative Method (D9A)

(R)-tert-Butyl 2,2,4-trimethyl-4-(5-(4-(octyloxy)—3—(triﬂuoromethyl)phenyl)-l,3,4—
thiadiazol-2-yl)oxazolidine-3-c§arboxylate D%

A 12 L, round bottom flask was inerted and charged with Lawesson’s reagerﬁ (2115 g,
0.52 mol, 1.2 equiv), a solution of (S)-tert-butyl 2,2,4-trimethyl-4-(2-(4-(octyloxy)-3-
(trifluoromethyl)benzoyl)-hydrazinecarbonyl)oxazolidine-3-carboxylate (D8A) (250 g —
based on theoretical output, 0.43 mol) in toluene (2.5 L), and the resulting slurry was
heated to 80 °C and held for 3 hours. TLC indicated the reaction was complete. The
mixture was cooled to 18-23 °C, charged with saturated NaHCO; solution (2 L), which
was slightly exothermic. The aqueous was extracted twice with ethyl acetate (2L, 1.5
L), the organic phases were corﬁbined, concentrated, dissolved in dichloromethane (500
mL), charged with silica-gel (500 g), concentrated to remove dichloromethane, and
purified using a silica-gel (2.5 kg) column which was eluted with 5% ethyl acetate: 95%
heptane to afford the title product (185 g, 74% yield, 95% AUC by HPLC) as a yellow

color oil.

Example 1
(S)-2-Amino-2-(5-(4-(octyloxy)-3-(trifluoromethyl)phenyl)thiazol-2-yl)propan-1-ol
(E1) !

NH,

N
Lo
/\/\/\/\O
CFa

(R)-tert-Butyl 2,2 4-trimethyl-4-(5-(4-(octyloxy)-3-
(trifluoromethyl)phenyl)thiazol-2-yl)oxazolidine-3-carboxylate (D4) (90 mg, 1 equiv)
and para toluenesulfonic acid (PTSA, 300 mg, 10 equiv) in MeOH (6 mL) was refluxed
for 4 hours. The solvent was removed from 2/3 of the reaction mixture and the product
was purified by preparative HPLC to give the title product as the trifluoroacetate salt
(35mg). MS (ESI, M+H") = 431.01; '"H NMR (400 MHz, DMSO-d¢) & 8.27 (s, 1H), 7.88
(dd, 1H, J= 8.8 Hz, J=2.4 Hz), 7.85 (d, 1H, J= 2.4 Hz), 7.34 (d, 1H, J = 8.4 Hz), 5.77
(br s, 1H), 4.14 (t, 2H, J= 6.4 Hz), 3.76 (dd, 1H, J= 11.2, Hz, J= 1.2 Hz), 3.66 (dd, 1H,
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J=11.2 Hz, J= 1.2 Hz), 1.73 (q, 2H, J = 6.8 Hz), 1.58 (s, 3H), 1.36-1.48 (m, 2H), 1.20-
1.36 (m, 8H), 0.85 (t, 3H, J = 6.4 Hz).

- Example 1 Alternative method (E1A)

(5)-2-Amino-2-(5-(4-(octyloxy)-3-(trifluoromethyl)phenyl)thiazol-2-yl)propan-1-ol
(E1) ‘

(R)-tert-Butyl 2,2,4-trimethyl-4-(5-(4-(octyloxy)-3-(trifluoromethyl)phenyl)thiazol-2-
yl)oxazolidine-3-carboxylate (47 g, 82.35 mmol), was reacted with p-TSA (2 equiv) in
methanol (470 mL) at reflux for 4 h at which point HPLC indicated the reaction was
complete. The mixture was cooléd to rt, concentrated to a residue, and triturated with
IPAc (235 mL). The resulting solid was filtered, washed with IPAc (470 mL) to afford
PPI-5325 p-TSA salt (45 g) as a white solid. The solid was converted to freebase by
treating with 6 N NaOH and DCM as a solvent.

To form a hydrochloriode salt of E1, the freebase (30 g, 69.84 mmol) was taken up in 4

- M HClin dioxane (70 mL) and stirred at rt for 0.25hours. The 1,4-dioxane was

concentrated to dryness and the crude was triturated with acetonitrile (200 mL). The
resulting mixture was stirred for 1 h and filtered the white solid (23.3 g, 60%, 'H-NMR

was consistent with structure).

Example 2
(S)-2-amino-2-(5-(4-(octyloxy)-3-(trifluoromethyl)phenyl)thiazol-2-yl)propyl
dihydrogen phosphate (E2)

NH;

| N Lm
. &1:"1:]
S O\P:/O
{ “OH
NN HO
CF3

El (25mg, 1.0 equiv), DCM (5mL), diethyl chlorophosphate (85uL, 10.0 equiv)
and triethylamine (165uL, 20.0 equiv) were stirred overnight. The obtained phospho-
diester intermediate was reacted with excess bromotrimethylsilane in DCM for 5 hrs.
The resulting phosphate was purified by preparative HPLC as thettriflouroacetate salt
(10mg). MS (ESI, M+H") = 511.1.
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Example 3
(S)-2-Amino-2-(5-(4-(octyloxy)-3-(trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-
yDpropan-1-ol (E3)

N-N NH,

! ) QL
s>\.&OH
/\/\/\/\O
CF3

A solution of (S)—zert—buéyl 2,2,4-trimethyl-4-(2-(4-(octyloxy)-3-
(tn'ﬂuorornethyl)-benzoyl)hydra?zinecarbonyl)oxazolidine—3-ca.rboxylate (D9) (156 mg,
0.27 mmol) in methanol (10 mLB was treated with p-toluenesulfonic acid monohydrate
(259 mg, 1.36 mmol) at 70 9C for 3 hours. Two thirds of the reaction mixture was then
purified by prep HPLC on a C8(2) column ((Luna, 5p, 100 x 21.10 mm) with
acetonitrile-H,O (0.1% TFA) as mobile phase and gradient 30-98% in 20 min. The title
compound was obtained as the bis-TFA salt (24 mg). MS (ESI): 432.00 (MH"); 'H
NMR (400 MHz, DMSO-dg) & 8.21 (dd, 1H,J=2.0 Hz, J=8.8 Hz), 8.15 (d, 1H,/J=2.0
Hz), 8.09 (br s, 2H), 7.45 (d, 1H, J= 8.8 Hz), 5.96 (t, 1H, J=4.8 Hz), 4.21 (}, 2H, J=
6.4 Hz), 3.81 (dd, 1H, J=11.2 Hz, J=5.2 Hz), 3.73 (dd, 1H, J=11.2 Hz, J= 5.2 Hz),
1.76 (m, 2H), 1.66 (s, 3H), 1.44 (m, 2H), 1.28 (m, 8H), 0.86 (t, 3H, /= 6.8 Hz).

The remaining third of the reaction was condensed and the residue re-dissolved
in ethyl acetate and washed with aqueous NaHCO3, brine, dried over brine and

condensed again to provide crude product for use in Example 4.

Example 3 Alternative Method (E34)
(8)-2-Amino-2-(5-(4-(octyloxy)-3-(trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-
yDpropan-1-ol (E3)

A 5 L round bottom flask was irilerted and charged with p-toluene sulfonic acid
monohydrate (208 g, 1.09 mol, 5 equiv) and a solution of (R)-tert-Butyl 2,2,4-trimethyl-
4-(5-(4-(octyloxy)-3-(trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-yl)oxazolidine-3-
carboxylate (125 g, 0.22 mol) in methanol (2.5 L), and heated to reflux. After 1.5h
HPLC indicated reaction complete. The heat was turned off and the mixture was
allowed to cool to room temperature (18 to 23 °C) and stirred for 12 hours. The mixture

was concentrated under vacuum to a residue to provide the title product.
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The residue was taken up in dioxane (2 L), charged with 4 M HCI in dioxane (820 mL,
3.28 mol, 15 equiv), heated to 50 °C for 45 minutes, cooled to 18-23 °C, stirred for 2
hours, filtered over a glass fritted filter, displaced once with MTBE (300 mL), slurried
once with MTBE (300 mL), and dried on the filter to afford a hydrochloride of E3 (72 g,

solvent wet).

Three batches of the hydrochlori‘tdc of E3 synthesised using this method were combined
(totaling 143 g, solvent wet), sluﬁed twice'in MTBE (750 mL, 500 mL), the solvent
was filtered off each time, the méterial was transferred to a vacuum oven and dried
overnight at room temperature (18 to 23 °C). 'H-NMR indicated the presence of
dioxane (0.24% by weight). Further drying at an increased temperature of 30 to 35 °C
for 72 hours afforded a hydrochloride (135 g, 98.6% AUC by HPLC) as a white solid.

Example 4
(5)-2-Amino-2-(5-(4-(octyloxy)-3-(trifluoromethyl) phenyD-1,3,4-thiadiazol-2-
yDpropyl dihydrogen phosphate (E4)

Crude product from E3 (30mg, 0.069mmol) was added to
diethylchlorophosphate (100¢L, 0.69mmol) and triethylamine (194uL, 1.39mmol,) in
DCM and stirred for approx 36hrs. The reaction mixture was then condensed and treated
with bromotrimethylsilan (0.3mL) in DCM (5mL) to provide the title compound
(~2mg). MS (ESI): 511.98 (MH"),
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CLAIMS

1. A compound of formula I

or a pharmaceutically acceptable salt thereof, wherein:

R, is hydrogen, halogen, cyano, alkyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, aralkyl, heteroalykl, -O-alkyl, -O-aryl, -O-heteroaryl, -S-alkyl,
alkylene-O-alkyl, alkylene-COzﬁ, alkylene-CQsalkyl, alkylSO,, alkylenesulfonyl,
alkylene-CQO-amino, alkylene-CO-alkylamino, alkylene-CO-dialkylamino, alkylene-NH-
CO,H, alkylene-NH-COsalkyl -COsalkyl, -OH, -C(O)-alkyl, -C(O)O-alkyl, -CONHy, -
CO-alkylamino, -CO-dialkylamino, amino, alkylamino, or dialkylamino, any of which
may be optionally substituted on carbon with 1, 2, or 3 gréups selected from halo, alkyl,
haloalkyl, -CF3, aryl, -CN, -OH, or —O-alkyl;

A is (Cy-Cyp)alkylene, (Cz-Czo)alkenylene, or (C;-Cyp)alkynylene, each of which
may be optionally suibstited on carbon with 1, 2, 03 groups selected from OH, CO-H,
COsalkyl, halogen, amino, alkylamino, dialkylamino, —O—alkyl, alkylene-O-alkyl,
alkylene-OH, or alkylene-CO,H; '

X is a bond or is CHz, O,-CH,0-, S, -S(0), -S(0)2, -C(0O)-, -C(O)O-, or NRy,
wherein Ry 1s H or (C;-Cg)alkyl;

R’ and R” are each inde;f)endently hydrogen, halogen, alkyl optionally substituted
on carbon with halogen, alkyl, dr taken together with the carbon to which they are
attached form C=0 or a 3, 4, 5,or 6-membered ring, optionally containing 1 or 2
heteroatoms selected from O NH, N-alkyl, SO, or SO,, any of which may be optionally
substituted on carbon with alkyl or halogen

R; is cyano, alkyl, aryl, heteroaryl, cycloalkyl, heterocycloalkyl, aralkyl,
heteroalykl, -O-alkyl, -O-aryl, -O-heteroaryl, aralkoxy, heteroaralkoxy, -S-alkyl,
alkylene-O-alkyl, alkylene-COﬁ-I, alkylene-CQ,alkyl, alkylSO,, alkylenesulfonyl,
alkylene-CO-amino, alkylene-CO—alkylarnino, alkylene-CO-dialkylamino, alkylene-NH-
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CO,H, alkylene-NH-COzalkyl -CQ,alkyl, -OH, -C(O)-alkyl, -C(0O)O-alkyl, -CONH,, -
CO-alkylamino, -CO-dialkylamino, amino, alkylamino, and dialkylamino, any of which
may be optionally substituted on carbon with 1, 2, or 3 groups selected from halo, alkyl,
OH, or —~O-alkyl; |

R; is absent, hydrogen, halogen, cyano, alkyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, aralkyl, heteroalykl, -O-alkyl, -O-aryl, -O-heteroaryl, aralkoxy,
heteroaralkoxy, -S-alkyl, alkylene-O-alkyl, alkylene-CO,H, alkylene-CO»alkyl,
alkylSOa, alkylenesulfonyl, alkylene-CO-amino, alkylene-CO-alkylamino, alkylene-CO-
dialkylamino, alkylene-NH-CQ,H, alkylene-NH-CO,alkyl -CO,alkyl, -OH, -C(O)-alkyl,
-C(0)0O-alkyl, -CONH3, -CO-alkylamino, -CO-dialkylamino, amino, alkylamino, and
dialkylamino, any of which may be optionally substituted on carbon with 1, 2, or 3

groups selected from halo, alkyl, OH, or ~O-alky];

E is phenyl or pyridyl;
is aryl, heteroaryl, heterocyclo, or cycloalkyl, any of which may be

optionally substituted on carbon'with 1, 2, or 3 groups selected form halogen, alkyl, O-
alkyl, CO;H, COzalkyl, halogen, amino, alkylamino, dialkylamino, -O-alkyl, alkylene-

| ‘ Qr
O-alkyl, alkylene-OH, or alkylene-CO,H, provided that is not NH

R, is hydrogen, cyano, alkyl, aryl, heteroaryl, alkylene-O-alkyl, alkylene-OH,
aryl, alkylene-O-alkyl, -CO;H, -CO;-alkyl, alkylene-CO,H, or alkylene-CO,-alkyl,
alkylene-OC(O)R wherein R is hydrogen or alkyl; cycloalkyl, heterocycloalkyl,
alkylene-NH;, alkylene-alkylamino, or alkylene-dialkylamino, any of which may be
optionally substituted on carbon with 1, 2, or 3 groups selected from OH, CO;H,
COzalkyl, halogen, amino, chyiamino, dialkylamino, -O-alkyl, alkylene-O-alkyl,
alkylene-OH, or alkylene-CO,H;

Rs and Rg are each indeﬁendently selected from the group consisting of
hydrogen, alkyl, alkylene-OH, aryl, alkylene-O-alkyl, QCOgH, COs-alkyl, alkylene-
OC(O)alkyl, cycloalkyl, hetero¢yclo, -C(O)-alkyl, ~-C(O)-aryl, C(O)-aralkyl, -C(O)-
Oalkyl, -C(O)-Oaryl, —C(O)-Oafalkyl, alkylene-amino, alkylene-alkylamino, and
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alkylene-dialkylamino, any of which may be optionally substituted on carbon with
halogen, alkyl, hydroxyl, CO;H, CO;alkyl or alkoxy; or

Rsand R, together with the nitrogen to which they are attached, may form a 3, 4,
5, or 6-membered saturated or unsaturated ring, optionally containing 1 or 2 additional

5  heteroatoms selected from O, S, NH, or N-alkyl, and optionally substituted on carbon
with halogen, alkyl, hydroxyl, or alkoxy;

R5 is selected from the gfoup consisting of -OH, -O-alkyl, alkylene-OH, -CO,H,
alkylene-CO,H, -C(0O)O-alkyl, Jalkylene—CO;-alky], -C(0O)0O-aryl, -CH,=CHCO3H, -
CH,=CHC(0)O-alkyl, —CH2=CHC(O)O~aryl, ~-OPO2Rp1R p2, -OPO3Rp1R 2, -

10 CH2POs3R;1R 2, -OPO(S)Rp1R 2, and -C(Z2°)(Z°)PO3Rp1R 2, any of which may be
optionally substituted on carbon with halogen, alkyl, hydroxyl, carboxy, or alkoxy; and
wherein
. 7’ is hydroxyl or halogen;

Z” is H or halogen;

15 Rp1 and Ry are each independently hydrogen, C,;-Cs-alkyl, aryl, or one of the

following groups:

0 o o) 0
g_HZC\O/U\ g_Hzc\O/U\/ E—HZC\O)H/ §‘—H2C\O/LK‘<

o]

o, I % 1 e N1 e XLk
THC oo S0 o™ %0 o “HeCogo

Me o)

. Me o a9 &9
§/CH\O/[-K %/CH\O)'K/ §/ \O/U\\/ E/ \O/U\F

NH ' ' '
i cpy M2 &G _—NH g\c/—"‘N\‘ §\C/'—E"§<
He He ; and
Y is heterocyclo or heteroaryl.
20 2. A compound of claim 1, wherein R2 is alkyl substituted with 1, 2 or 3 halo
groups. ‘
3. A compound of claim 1, wherein R2 is trifluoromethyl.
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4. A compound of formula II

I

or a pharmaceutically acceptable salt thereof, wherein:

R, is hydrogen, halogen, cyano, alkyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, aralkyl, heteroalykl, -O-alkyl, -O-aryl, -O-heteroaryl, -S-alkyl,
alkylene-O-alkyl, alkylene-CO,H, alkylene-CO,alkyl, alkylSO,, alkylenesulfonyl,
alkylene-CQO-amino, alkylene~-CO-alkylamino, alkylene-CO-dialkylamino, alkylene-NH-
CO,H, alkylene-NH-CQ,alkyl -CO;alkyl, -OH, -C(O)-alkyl, -C(O)0O-alkyl, -CONHo, -
CO-alkylamino, -CO-dialkylamino, amino, alkylamino, or dialkylamino, any of which
may be optionally substituted on carbon with 1, 2, or 3 groups selected from halo, alkyl,
haloalkyl, -CF3, -CN, -OH, or —O-alkyl;

A is (C;-Cyo)alkylene, (C2-Cyo)alkenylene, or (C;-Cyp)alkynylene, each of which
may be optionally suibstited on carbon with 1, 2, or 3 groups selected from OH, CO,H,
COajalkyl, halogen, amino, alkylamino, dialkylamino, -O-alkyl, alkylene-O-alkyl,
alkylene-OH, or alkylene-CO,H,;

X is a bond or is CHj, O, -CH0-, S, -S(0), -S(0)2, -C(0)-, -C(O)O-, or NRy,
wherein Ry is H or (C;-Ce)alkyl;’

R’ and R” are each independently hydrogen, halogen, alkyl optionally substituted
on carbon with halogen, alkyl, or taken together with the carbon to which they are
attached form C=0 or a 3, 4, 5,or 6-membered ring, optionally containing 1 or 2
heteroatoms selected from O NI-f, N-alkyl, SO, or SO,, any of which may be optionally
substituted on carbon with alkyl or halogen

R3 is absent, hydrogen, halogen, cyano, alkyl, aryl, heteroaryl, cydloalkyl,
heterocycloalkyl, aralkyl, heteroalykl, -O-alkyl, -O-aryl, -O-heteroaryl, aralkoxy,
heteroaralkoxy, -S-alkyl, alkylerie-O-alkyl, alkylene-CO,H, alkylene-CQsalkyl,
alkylSO,, alkylenesulfonyl, atkylene-CO-amino, alkylene-CO-alkylamino, alkylene-CO-
dialkylamino, alkylene-NH-CO;H, alkylene-NH-CO,alkyl -CQO»alkyl, -OH, -C(O)-alkyl,
-C(0)O-alkyl, -CONH3, -CO-alkylamino,
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-CO-dialkylamino, amino, alkylémino, and dialkj‘ylamino, any of which may be
optionally substituted on carbon with 1, 2, or 3 groups selected from halo, alkyl, OH, or
-0-alkyl;

is phenyl or pyridyl; !

is aryl, heteroaryl, heterocyclo, or cycloalkyl, any of which may be

optionally substituted on carbon with 1, 2, or 3 groups selected form halogen, alkyl, O-
alkyl, CO,;H, COsalkyl, halogen, amino, alkylamino, dialkylamino, -O-alkyl, alkylene-

O
O-alkyl, alkylene-OH, or alkylene-CO,H, provided that is not NH .

R4 is hydrogen, cyano, ail(yl, aryl, heteroaryl, alkylene-O-alkyl, alkylene-OH,
aryl, alkylene-O-alkyl, -CO,H, -CO»-alkyl, alkyléne—COzH, or alkylene-CO;-alkyl,
alkylene-OC(O)R wherein R is hydrogen or alkyl; cycloalkyl, heterocycloalkyl,

alkylene-NH,, alkylene-alkylamino, or alkylene-dialkylamino, any of which may be

optionally substituted on carbon with 1, 2, or 3 g‘roups selected from OH, CO,H,

CO,alkyl, halogen, amino, alkylamino, dialkylanLino, -O-alky), alkylene-O-alkyl,
alkylene-OH, or alkylene-CO,H;

Rs and Rg are each independently selectec? from the group consisting of
hydrogen, alkyl, alkylene-OH, aryl, alkylene-O-dlkyl, -CO,H, CO,-alky}, alkylene-
0OC(O)alkyl, cycloalkyl, heterocyclo, -C(O)~alkyi, -C(O)-aryl, C(O)-aralkyl, -C(O)-
Oalkyl, -C(0)-Oaryl, -C(O)-Oaralkyl, alkylene—émino, alkylene-alkylamino, and
alkylene-dialkylamino, any of which may be optionally substituted on carbon with
halogen, alkyl, hydroxyl, CO;H, COzalky! or alkoxy; or '

R;s and Rg, together with the nitrogen to which they are attached, may form a 3, 4,

5, or 6-membered saturated or unsaturated ring, optionally containing 1 or 2 additional
heteroatoms selected from O, S, NH, or N-alkyl, and optionally substituted on carbon
with halogen, alkyl, hydroxyl, or alkoxy; ‘

R; is selected from the group consisting ojf-OH, -O-alkyl, -alkylene-OH, -CO,H,
-alkylene-CO,H, -C(0O)O-alkyl, -alkylene—COz-a}lcyl, -C(0)O-aryl, -CH,=CHCO,H, -
CH;=CHC(0O)0O-alkyl, -CH;=CHC(0)O-aryl, -O:POsz:R p2> “OPO3Rp1R 2, -
CH2PO3R1R 2, ~OPO2(S)R,1R p2, and —C(Z’)(Z”‘)PO3Rp|Rp2, any of which may be
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optionally substituted on carbon with halogen, alkyl, hydroxyl, carboxy, or alkoxy; and
wherein : .’
Z’ is hydroxyl or halogen;
Z” 1s H or halogen; i
5 Rp1 and R, are each independently hydrog‘en, C,-Cg-alkyl, aryl, or one of the

following groups:

P :
— Hzc\oj\ %— Hzc\'o/loj\/ g—HZC\IO/U\)/ é_HZC\O/lH<

o H, Q@ Hy, | € 0
E—HZC\OJKO/ E/C\O)J\O/\ §/C\O)J\O/k é—HZC\O)kO/)<
oo ye o Mg o He g
%/CH\O/U\ %/CH\o)K/ §/ ~o E/ e
_—NH. I § 1 I % |~
f—CHz 8 gp M NS ~o— 3
Ha He ; and
Y is heterocyclo or heteroaryl. l
10 S A compound of formula III
+ CFs | 0)l

or a pharmaceutically acceptable salt thexleof, wherein:
R, is hydrogen, halogen, cyano, alkyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, aralkyl, heteroalykl, -O-alkyl, -O-aryl, -O-heteroaryl, -S-alkyl,
15 alkylene—O—alkyl, alkylene-COzi-I, alkylene-COzalkyl, alkylSQOs,, alkylenesulfonyl,
alkylene-CO-amino, alkylene-CO-alkylamino, aPcylene-CO—dialkylmino, alkylene-NH-
CO;H, alkylene-NH-COQzalkyl ~CO,alkyl, -OH, -C(O)-alkyl, -C(0)O-alkyl, -CONH, -

CO-alkylamino, ~-CO-dialkylamino, amino, alkylamino, or dialkylamino, any of which
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! \

may be optionally substituted on‘ carbon with 1, 2, or 3 groups selected from halo, alkyl,
haloalkyl, -CF3, -CN, -OH, or —-O-alkyl; : |

A is (C-Cyp)alkylene, (Cz-Czo)alkenylema’, or (C2-Cyp)alkynylene, each of which
may be optionally suibstited on carbon with 1, 2,:jor 3 groups selected from OH, COzH,
CO,alkyl, halogen, amino, alkylamino, dialkylamino, -O-alkyl, alkylene-O-alkyl,
alkylene-OH, or alkylene-CO;H; ;

X, is a bond or is CHy, O, -CH;,0-, S, -S([O), -S(0);, -C(0O)-, -C(0)O-, or NR,,
wherein Ry is H or (Cl—Cs)alkyI; !

R’ and R” are each independently hydrogen, halogen, alkyl optionally substituted
on carbon with halogen, alkyl, or taken together with the carbon to which they are
attached form C=0 or a 3, 4, 5,or 6-membered rilng, optionally containing 1 or 2
heteroatoms selected from O NH, N-alkyl, SO, or SO;, any of which may be optionally
substituted on carbon with alkyl or halogen

Rj; is absent, hydrogen, halogen, cyano, alkyl, aryl, heteroaryl, cycloalkyl,
heterocycloalkyl, aralkyl, heteroalykl, -O-alkyl, TO-aryI, -O-heteroaryl, aralkoxy,
heteroaralkoxy, -S-alkyl, alkylene-O-alkyl, alkyljene—COz'H, alkylene-CQO,alkyl,
alkylSO,, élkylenesulfonyl, alkylene-CO-amino, alkylene-CO-alkylamino, alkylene-CO-
dialkylamino, alkylene-NH-CO,H, alkylene—NHrcozalkyl -CQsalkyl, -OH, -C(O)-alkyl,
-C(0)0-alkyl, -CONH,, -CO-alkylamino, -CO-(Eiialkylamino, amino, alkylamino, and
dialkylamino, any of which may be optionally sﬁbstituted on carbon with 1, 2, or 3

groups selected from halo, alkyl, OH, or -O-alkyl;

'E is phenyl or pyridyl;
.ﬂ is aryl, heteroaryl, heterocyclo, or cycloalkyl, any of which may be

optionally substituted on carbon with 1, 2, or 3 éroups selected form halogen, atkyl, O-
alkyl, CO.H, COsalkyl, halogen, amino, alkylar%xino, dialkylamino, -O-alkyl, alkylene-

‘ ‘ O
O-alkyl, alkylene-OH, or atkylene-CO,H, provided that is not NH .

R4 is hydrogen, cyano, alkyl, aryl, hetercj)aryl, alkylene-O-alkyl, alkylene-OH,
aryl, alkylene-O-alkyl, -CO,H, -CO,-alkyl, alkylene-CO,H, or alkylene-CO;-alkyl,
alkylene-OC(O)R wherein R is hydrogen or alkyl; cycloalkyl, heterocycloalkyl,
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|
alkylene-NH;, alkylene-alkylamino, or alkylene-:dialkylamino, any of which may be
optionally substituted on carbon with 1, 2, or3 gjroups selected from OH, CO.H,
CO,alkyl, halogen, amino, alkylzamino, dialkylarrjﬂno, -0O-alkyl, alkylene-O-alkyl,
alkylene-OH, or alkylene-CO;H; ‘

R;s and Rg are each independently selected from the group consisting of
hydrogen, alkyl, alkylene-OH, aryl, alkylene-O-alkyl, -CO.H, CO,-alkyl, alkylene-
OC(0)alkyl, cycloalkyl, heterocyclo, -C(O)-alkyl, -C(O)-aryl, C(O)-aralkyt, -C(O)-
Oalkyl, -C(0)-Oaryl, -C(0O)-Oaralkyl, alkylene-amino, alkylene-alkylamino, and
alkylene-dialkylamino, any of which may be optionally substituted on carbon with
halogen, alkyl, hydroxyl, CO,H, CO»alkyl or alkoxy; or

Rs and Rg, together with the nitrogen to which they are attached, may form a 3, 4,
5, or 6-membered saturated or unsaturated ring, 6ptionally containing 1 or 2 additional
heteroatoms selected from O, S, NH, or N-alkyl,é and optionally substituted on carbon
with halogen, alkyl, hydroxyl, or alkoxy;

Rg is hydrogen, alkyl or aryl; and

" nis0,1,o0r2.

6. A compound selected from the group consisting of: _
(8)-2-Amino-2-(5-(4-(octyloxy)-3-(trifluoromethyl)phenyl)thiazol-2-yl)propan-1 -ol;
2-Amino-2-(5 -(4—(octyloxy)-3-(triﬂuoromethy])}phenyl)thiazol-Z—yl)propane-l ,3-diol;
(S)-2-Amino-2-(5 -(4-(octyloxy)—3-(triﬂuorometljlyl)phenyl)-1 ,3,4-thiadiazol-2-
yl)propan-1-ol; :

(S)-2-Amino-2-(5 —(4-(5—phenylpentyloxy)-B-(’m’ﬁuoromethyl)phenyl)- 1,3,4-thiadiazol-2-
yl)propan-1-ol; ; |
(S)-2-Amino-2-(5-(4-(4-phenylbutoxy)-3-(trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-
yDpropan-1-ol; |
(S)-2-Amino-2-(5-(4-(nonyloxy)-3-(trifluoromethyl)phenyl)-1,3,4-thiadiazole-2-
yl)propan-1-ol;

(S)-2-Amino-2-(5- (4-(décyloxy)-3 (trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-yl)propan-
1-0l;

(S)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(5-(4-

(triftuoromethyl)phenyl)pentyloxy)phenyl)-1,3,4-thiadiazole-2-yl)propan-1-ol;
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(8)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(5-(3-
(trifluoromethyl)phenyl)pentyloxy)phenyl)-1,3,4-thiadiazol-2-yl)propan-1-ol;
(S)-2-Amino-2-(5-(4-(6-phenylhexyloxy)-3- (mﬂuoromethyl)phenyl) 1,3,4-thiadiazol-2-
yl)propan-1-ol;

(8)-2-Amino-2-(5-(4-(5-(4- ﬂuorophenyl)pentyloxy) -3~(trifluoromethyl)phenyl)-1,3,4-
thiadiazol-2-yl)propan-1-ol;
(S)-Z-Amino-2-(5-(4-(5-(3-ﬂuorpphenyl)pentylo‘;(y)&-(triﬂuoromethyl)phenyl)—1,3,4-
thiadiazol-2-yl)propan-1-ol; .

(S)-2-Amino-2-(5-(4- ((4-pheny1 =5- (tnﬂuoromethyl)thlophen -2-yD)methoxy)-3-
(trifluoromethyl)phenyl)-1,3,4- thladlazol 2-yI)propan-1-ol;
(S)—2-Ammo-2—(5-(4—(7—pheny1heptyloxy)—3-(tnﬂuoromethyl)phenyl)—1,3,4-thiadiazol-2—'
yDpropan-1-ol;

(8)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(2- (tnﬂuoromethy])phenethoxy)phenyl) -1,3,4-
thiadiazol-2-yl)propan-1-ol;

(5)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(3- (tnfluoromethyl)phenethoxy)phenyl) -1,3,4-
thiadiazol-2-yl)propan-1-ol; cl
(S)-2—Amino-2-(5—(3~(triﬂuoromethyl)-4-(4—(tri luoromethyl)phenethoxy)phenyl)-1,3,4-
thiadiazol-2-yl)propan-1-ol; i
B)) -2-Amino-2-(5-(4—(benzyloxy)-3-(triﬂuoromelthyl)phenyl)- 1,3,4-thiadiazol-2-
yl)propan-1-ol; '
(S)—2—A.mino-2—(5-(4—phenethoxy-3—(triﬂuoromeihyl)phenyl)-l ,3,4-thiadiazol-2-
yDpropan-1-o0l;
(S)-2-Amino-2-(5-(4-(3-phenylpropoxy)-3-(trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-
yl)propan-1-ol;
(S)—2—Amino-2-(5-(4-(benzoﬂ1rén-2-y1methoxy)§—3-(triﬂuoromethyl)phenyl)-l,3,4—
thiadiazol-2-yl)propan-1-ol; |

(S)-2-Amino-2-(5 —(4—(benzo[b]ﬂﬁophen-z-ylmet'hoxy)-B -(trifluoromethyl)phenyl)-1,3,4-
thiadiazol-2-yl)propan-1-ol; ‘
(5)-2-Amino-2-(5-(4-(benzo[d][1,3]dioxol- S-ylmethoxy) -3-(trifluoromethyl)phenyl)-
1,3,4-thiadiazol-2-yl)propan-1-ol;

(5)-2-Amino-2-(5-(3- (tnﬂuoromethyl) -4-(4-(3- (tnﬂuoromethyl)phenyl)butoxy)phenyl)
1,3,4-thiadiazol-2-yl)propan-1- ol,

- 166 -
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(S)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(4-(4- (trlﬂuoromethyl)phenyl)butoxy)phenyl)-

- 10
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20
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30

1,3,4-thiadiazol-2-yl)propan-1-ol,
(285)-2-Amino-2-(5-(4-(3, 7—d1methyloctyloxy)—3-(triﬂuoromethyl)phenyl)—1 ,3,4-

.thiadiazol-2-yl)propan-1-ol;

(S)-2-Amino-2-(5-(4-(4-propylphenethoxy)-3- (tn’ﬂuorOmethyl)phenyl)-l 3,4-thiadiazol-
2-yl)propan-1-ol; 1

(S)-2-Amino-2-(5-(4- (4-buty1phenethoxy) -3-(trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-

yDpropan-1-ol; !

(S)-2-Amino-2-(5-(4-(4- ethylphenethoxy) -3- (tnﬂuoromethyl)phenyl) 1,3,4-thiadiazol-2-

yl)propan-1-ol; ‘
(S)-2-Ammo-2-(5-(4-(7,7,8,8,8-pentaﬂuorooctyléxy)—i%-(triﬂuoromethyl)phenyl)—l 3,4~
thiadiazol-2-yl)propan-1-ol; '

(8)-2-Amino-2-(5-(4-(4-(2- ﬂuorophenyl)butoxy)b (trifluoromethyl)phenyl)-1,3,4-
thiadiazol-2-yl)propan-1-ol; {

(S)-2-Amino-2-(5-(4-(4-(3- ﬂuorophenyl)butoxy) -3-(trifluoromethyl)phenyl)-1,3,4-
thiadiazol-2-yl)propan-1-ol;

(8)-2-Amino-2-(5-(4-(4-(4- ﬂuorophenyl)butoxy)l 3-(trifluoromethyl)phenyl)-1,3 4-
thiadiazol-2-yl)propan-1-ol;

(S)-2-Amino-2-(5-(4-(6-(2- ﬂuorophenyl)hexyloxy) -3-(trifluoromethyl)phenyl)-1,3,4-
thiadiazol-2-yl)propan-1-ol;

(S)-2-Amino-2-(5-(4-(6- (3-ﬂuorophenyl)hexylo7£y) 3-(trifluoromethyl)phenyl)-1,3,4-
thiadiazol-2-yl)propan-1-ol;

(S)-2-Amino-2-(5-(4-(6-(4- ﬂuorophenyl)hexyloxy) -3-(trifluoromethyl)phenyl)-1,3,4-
thiadiazol-2-yDpropan-1-ol;

(S)-2-Amino-2-(5-(4-(5-(3,4- dlﬂuorophenyl)pen’tyloxy)-3 -(trifluoromethyl)phenyl)-
1,3,4-thiadiazol-2-yl)propan-1- o] |
(S)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(5-(2,4 5~tnﬂuorophenyl)pentyloxy)phenyl)
1,3,4-thiadiazol-2-yl)propan-1-o0l;
(5)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(6-(3-
(trifluoromethyl)phenyl)hexyloxy)phenyl)-1,3,4:thiadiazol-2-yl)propan-1-ol;
(S)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(6-(4- |
(trifluoromethyl)phenyl)hexyloxy)phenyl)-1,3,4-thiadiazol-2-yl)propan-1-ol;
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($)-2-Amino-2-(5 -(4-(octylthi0)-3-(triﬂuorometh:yl)phenyl)— 1,3,4-thiadiazol-2-
yl)propan-1-ol;
(8)-2-Amino-2-(5-(4-(octylsulfonyl)-3 ~(trifluoromethyl)phenyl)-1,3,4-thiadiazol-2-
yl)propan-1-ol;

(8)-2-Amino-2-(3 -(4-(octyloxy)-3-(triﬂuorometh‘yl)phenyl)—l ,2,4-oxadiazol-5-
yDpropan-1-o}; |

I
|

(R)-2-Amino-2-(5 —(4—(octyloxyj—3-(u‘iﬂuoromethyl)phenyl)— 1 H-pyrazol-3-yl)propan-1-
ol; | -
(S)—Z-Amino-Z-(3-(4-(octyloxyj—3-(triﬂuoromethyl)phenyl)isoxazol,—S-yl)propan-l-ol;
(S)-2-Amino-2—(5-(4—(octy1oxy}-3-(triﬂuoromethyl)phenyl)—1,3,4-oxadiazol-2—
yl)propan-1-ol;

(8)-2-Amino-2-(5-(4-(6-phenylhexyloxy)-3-(trifl uoromethyl)phenyl)thiazol-2-
yl)propan-1-ol; ‘
(S)-2-Amino-2-(5-(3-(trifluoromethyl)-4-(5-(4-
(trifluoromethyl)phenyl)pentyloxy)phenyl) thiazol-2-yl)propan-1-ol;

and pharmaceutically acceptable salts, phosphat;e derivatives, phosphate mimics, and
phosphate precursor analogs thereof. |

7. A compound which is (S)-2-Amino-2-(5-(4-(octyloxy)-3- ’
(triflucromethyl)phenyl)thiazol-2-yl)propan-1- ‘ 1 or a pharmaceutically acceptable salt,

phosphate derivative, phosphate mimic, or phosphate precursor analog thereof.

|
8. A compound which is (5)-2-Amino-2-(5-(4-(octyloxy)-3-

1
(trifluoromethyl)phenyl)thiazol-2-yl)propyl dihydrogen phosphate or a pharmaceutically

acceptable salt thereof.

9. A compound which is (S)-2-Amino-2-(5-(4-(octyloxy)-3-
(trifluoromethyl)phenyl)-1 ,3,4-thiadiazol-2-yl)propan-1-ol or a pharmaceutically
acceptable salt, phosphate derivative, phosphate mimic, or a phosphate precursor analog
thereof.

- 1A% _
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10. A compound which is (Sj—2-Amino—2—(5—(4-(octyl_oxy)-3~
(trifluoromethyl)phenyl)-1,3 ,4-thiadiazol-2-yl)pr(1)pyl dihydrogen phosphate or a

pharmaceutically acceptable salt thereof.
11. A compound as defined in any one of claims 1 to 10 or a pharmaceutically
acceptable salt, phosphate derivative, phosphate mimic, or phosphate precursor analog

thereof for use as a therapeutic substance. l

12. A compound &s defined in any one of claims 1 to 10 or a pharmaceutically
acceptable salt, phosphate derivative, phosphate mimic, or phosphate precursor analog
thereof for use in the treatment of a sphingosine associated disorder.

13. A compound as defined in any one of claims 1 to 10 ora pharmaceutically

acceptable salt, phosphate derivative, phosphate mimic, or phosphate precursor analog

thereof for use in the treatment of multiple sclerosis.

14. A compound as defined in any one of claims 1 to 10ora pharmaceutically
acceptable salt, phosphate derivative, phosphate mimic, or phosphate precursor analog
thereof for use in the manufacture of a medicament for use in the treatment ofa

sphingosine associated disorder.

15. A compound as defined'in any one of claims 1 to 10 or a pharmaceutically
acceptable salt, phosphate derivative, phosphate‘ mimic, or phosphate precursor analog

thereof for use in the manufacture of a medicamient for the treatment of multiple

sclerosis. |

16. A method of treating a sphingosine l-phpsphate associated disorder comprising
admisitering to a subject a therapeutically effecfjive amount of a compound as defined in
any one of claims 1 to 10 or a pharmaceutically acceptable salt, phosphate derivative,
phosphate mimic, or phosphate precursor analog thereof, such that the sphingosine 1-

phosphate associated disorder is treated.



WO 2008/016692 ‘ PCT/US2007/017282

<

17. A pharmaceutical composition comprising a compound as defined in any one of
claims 1 to 10 or a pharmaceutically acceptable salt, phosphate derivative, phosphate

mimic, or phosphate precursor analog thereof.

S 18 A process for the preparation of a pharmaceutical composition according to
claim 17.
19. A process for the preparation of a compound as defined in any one of claims 1 to

10 or a pharmaceutically acceptable salt, phosphate derivative, phosphate mimic, or

10  phosphate precursor analog thereof.
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COMPUESTOS Ql‘JIMICOS
SOLICITUDES RELACIONADAS
|

Esta solicitud esta relacionadai con, y reclama prioridad para, la
solicitud provisional de E.U.A. serie No. 60/821,101, presentada el 1 de agosto
de 2006, solicitud provisional de E.U.A. seriL No. 60/827,919, presentada el 3
de octubre de 2006, solicitud provisional Pe E.U.A. serie No. 60/896,431,
presentada el 22 de marzo de 2007 y solicit;Jd provisional de E.U.A. serie No.
60/959,291, presentada el 12 de julio de 2&07, el contenido de cada una de
las cuales se incorpora aqui por referencia el su totalidad.

|
ANTECEDENTES DE LA INVENCION

Los receptores de 1-fosfato de esfingosina (S1P) 1-5 constituyen
i

- |, .
una familia de receptores acoplados a proteina G de siete-transmembrana.

Estos receptores, referidos como S1P-1 a S1P-5‘, son activados mediante
union por 1-fosfato de esfingosina, que es producida por la fosforilacién de
esfingosina catalizada por esfingosina cinasa. Los receptores de S1P son
receptores de superficie celular implicados‘ en una variedad de procesos

celulares, incluyendo proliferacion y difer@Tnciacién celular, supervivencia

celular, invasion celular, trafico de linfocitos yimigracion celular. El 1-fosfato de

esfingosina se encuentra en el plasma y una variedad de otros tejidos, y

|
|



0

wn

ejerce efectos autocrinos y 1paracrinos, incll;Jyendo regulacién de la secrecion
de factores de crecimiento. |
' |
La administracion de S1P a‘l un animal da por resultado el
secuestro de Iinfoéitos en los nodos linfaticos y parches de Peyérs sin causar
agotamiento de linfocitos. Esta actividad, que es de utilidad potencial en el
tratamiento de enfermedadeé 0 condiciones‘ asociadas con respuesta inmune
inapropiada, incluyendo rechazo de trasplante, enfermedades autoinmunes,
asi como otros trastornos modulados por trafico de linfocitos, se cree que
procede por activacion del receptor S1|P-1. Se ha mostrado que la
administracién de S1P in vivo causa hipotensidén y bradicardia, que se cree
que se deben a senalizacion a través de unoi 0 mas de los otros receptores de

S1P, es decir, S1P-2 a S1P-5. Por consiguiente, existe la necesidad de

|

compuestos que son agonistas potentes y selectivos del receptor S1P-1.

|

BREVE DESCRIPCION DE LA INVENCION

|

Estas y otras necesidades spn satisfechas por la presente
‘ 4
invencion. En algunos aspectos, la presente invencion esta dirigida a un

compuesto de la formula




2

5
10
15
o
20

o una sal farmacéuticamente aceptable del mismo, en donde:

R: es hidrégeno, halégeno, 'ciano, alquilo, arilo, heteroarilo,
cicloalquilo, heterocicloalquilo, aralquilo, hetieroalquilo, -O-alquilo, -O-arilo, -O-
heteroarilo, -S-alquilo, anuiIeno-O-anuéIo, alquileno-CO,H,  alquileno-
COsalquilo, alquiloSO,, alquilensulfonilo, alquileno-CO-amino, alquileno-CO-
alquilamino, alquileno-CO-dialquilamino, a|?ui|eno-NH- COzH, alquileno-NH-
COzalquilo-COzalquilo, -OH, -C(O)-alquilo,l‘ -C(0O)O-alquilo, -CONH,;, -CO-
alquilamino, -CO-dialquilamino, amino, alqui‘lamino o dialquilamino, cualquiera
de los cuales puede ser opcionalmente SUftituidO en carbono con 1, 2 6 3
grupos seleccionados de halégeno, anuiIo,'halogénoalquilo, -CF3, arilo, -CN,
-OH, o -O-alquilo;

A es alquileno(C4-Cy), alquenileno(C,-Cy), o alquinileno(C,-

Co0), cada uno de los cuales puede ser opcionalmente sustituido en carbono

con 1, 2 6 3 grupos seleccionados de OH, CO,;H, COsalquilo, halégeno,

amino, alquilamino, dialquilamino, -O-alquilo, alquileno-O-alquilo, alquileno-

|

OH, o alquileno-CO3H;
X1 es un enlace o0 es CHy, O, -}CHZO-, S, -S(0), -S(0),, -C(0)-, -
C(O)O-, o NRy, en donde Ry es H o alquilo (C1-Ce);
R’ y R" son cada uno independientemente hidréogeno, halégeno,
alquilo opcionalmente sustituido en carbono Lcon halégeno, alquilo, o tomados
junto al carbono al cual esté‘n unidos formah C=0O oun anillode 3,4, 566

|
miembros, que contiene opcionaimente 1 ¢ 2 heteroatomos seleccionados de

O NH, N-alquilo, SO o SO, éualquiera de los cuales puede ser opcionalmente

|




[ X

sustituido en carbono con alquilo 0 halégencl);

R, es ciano, alquilo, larilo, heteroarilo, cicloalquilo,
heterocicloalquilo, aralquilo, heteroalquilo, -iO-anuiIo, -O-arilo, -O-heteroarilo,
aralcoxi, heteroaralcoxi, -S-alquilo, alquileno-O-alquilo,  alquileno-CO,H,
alquileno-COsalquilo,  alquiloSO,,  alquilensulfonilo, alquileno-CO-amino,
alquileno—CO-anuiIamino, anuiIeno-CO-diianuiIamino, alquileno-NH-CO,H,
alquileno-NH-COzalquilo  -COsalquilo, Ol-\i -C(O)-alquilo, -C(O)O-alquilo,
-CONH,, -CO-alquilamino, -CO-dianuiIémino, amino, alquilamino vy
dialquilamino, cualquiera de los cuales puede ser opcionalmente sustituido en
carbono con 1, 2 6 3 grupos seleccionados de haiégeno, alquilo, OH, o -O-
alquilo; ‘

R3 esta ausente, es hidrogeno, haldégeno, ciano, alquilo, arilo,
heteroarilo, cicloalquilo, heterocicloalquilo, aralquilo, heteroalquilo, -O-alquilo,
-O-arilo, -O-heteroarilo, aralcoxi, heteroaralchxi, -S-alquilo, alquileno-O-alquilo,
alquileno-CO,H, alguileno-COQsalquilo, ’alquiIoSOQ, alquiloensulfonilo,
alquileno-CO-amino, alquileno-CO-alquilarqino, alquileno-CO-dialquilamino,
alquileno-NH-CO3H, anuiIeno-NH-COzalquik:) -COsalquilo, -OH, -C(0)-alquilo,
-C(0)0O-alquilo, -CONH;, -CO-alquilamino, -CO-dialquilamino, amino,
alquilamino y dialquilamino, cualquiera de Iosi, cuales puede ser opcionalmente

sustituido en carbono con 1, 2 é 3 grupos seleccionados de halégeno, alquilo,

OH, o -O-alquilo;

A
P>




R 1T

es fenilo o piridilo; '

|
i

es arilo, heteroarilo, heterociclo o cicloalquil;), cualquiera de los cuales puede
ser opcionalmente sustituido.en carbono con 1, 2 6 3 grupos seleccionados de
halégeno, alquilo, O-alquilo, CO;H, COsalquilo, halégeno, amino, alquilamino,
dialguilamino, -O-alquilo, anuiIeno-O-anuiIo,‘. alquileno-OH, o alquileno-COzH,

siempre que l

no sea

O

TNH ‘

R4 es hidrogeno, ciano, alquilo, arilo, heteroarilo, alquileno-O-

alquilo, alquileno-OH, arilo, alquileno-O-alquilo, -CO.H, -COz-alquilo,
| .

alquileno-CO,H, o alquileno-COs-alquilo, an‘uileno-OC(O)R en donde R es

hidrogeno o alquilo; cicloalquilo, heteromclo@lquulo, alquileno-NH,, alquileno-

alguilamino, o alquileno-dialquilamino, cualquiera de los cuales puede ser
\

opcionalmente sustituido en carbono con 1, 2 6 3 grupos seleccionados de

OH, CO3H, COasalquilo, halégeno, amino, alquilamino, dialquilamino, -O-

alquilo, alquileno-O-alquilo, alquileno-OH, o alquileno-CO,H;

Rs y Re se seleccionan cada unb independientemente del grupo

que consiste de hidrégeno, alquilo, alquileno-OH, arilo, alquileno-O-alquilo,

|
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()

-COyH, COs-alquilo, alquileno- OC(O)anuiIlo, cicloalquilo, heterociclo, -C(O)-
alquilo, -C(O)-arilo, C(O)-aralquilo, -C(Ol)-OanuiIo, -C(O)-Oarilo, -C(0O)-
Oaralquilo, alquileno-amino, alquileno-alquilamino, y alquileno-dialquilamino,
cualquiera de los cuales puede ser opcionalmente sustituido en carbono con
halégeno, alquilo, hidroxilo, CO2H, COzalquilo o alcoxi; o

Rs y Re, junto con el nitrogeno al cual estan unidos, pueden
formar un anillo saturado o insaturado de 3, 4, 5 6 6 miembros, que contiene
opcionalmente 1 0 2 heteroatomos adicionales seleccionados de O, S, NH5 o

N-alquilo, y opcionalmente sustituido en ‘carbono con halégeno, alquilo,

|

|

R; se selecciona del grupo que consiste de -OH, -O-alquilo,

hidroxilo, o alcoxi;

|
alquileno-OH, -CO;H, alquileno-CO;H, -C(0O)O-alquilo, -alquileno-CO,-alquilo,
\
-C(0O)O0-arilo, -CHy;=CHCO,H, - CH,=CHC(Q)O-alquilo, -CH;=CHC(O)O-arilo,
‘OPO2Rp,Rp2, ‘OPO3Rp1Rp2, 'CHZPO?,‘RD‘]RFQ, 'OPOZ(S)Rp1Rp2 y

-C(Z')(Z")PO3R,1R,2, cualquiera de los cu‘ales puede ser opcionalmente

sustituido en carbono con haldégeno, alquilo, hidroxilo, carboxi o alcoxi; y en
donde ]

Z' es hidroxilo o halégeno; |

Z" es H o haldgeno; |

Rp1 ¥ Rp2 son cada uno indepeindientemente hidrégeno, alquilo

de C+-Ceg, arilo, o uno de los siguientes grupos‘i:

|
|
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Y es heterociclo o heteroarilo. l
En algunas modalidades, R; e}s alquilo sustituido con 1, 2 6 3
10 grupos halogeno. En algunas modalidades, R; es trifftuorometilo.

En otros aspectos, la presente invencion esta dirigida a un

compuesto de la formula Ii:

I

o una sal farmacéuticamente aceptable del mismo, en donde:
R1 es hidrégenlo, halogeno, ciano, alquilo, arilo, heteroarilo,
20  cicloalquilo, heterocicloalquilo, aralquilo, hetefoalquilo, -O-alquilo, -O-arilo, -O-
heteroarilo, -S-alquilo, anuiIeno—O-anuiIo], alquileno-COzH, anuiI‘eno-
COgalquilo, alquiloSO,, alqui;ensulfonilo, anLiIeno-CO-amino, alquileno-CO-

alquilamino, alquileno-CO-dialquilamino, alquileno-NH-CO,H, alquileno-NH-




se

COsalquilo -COsalquilo, -OH, -C(O)-alquilo, -C(0)0O-alquilo, -CONH,, - CO-

alquilamino, -CO-dialquilamino, amino, alquilamino, o dialquilamino, cualquiera
de los cuales puede ser opcionalmente sulstituido en carbono con 1, 2 6 3
grupos seleccionados de haldgeno, alquilo, Halogenoalquilo, -CF3;, -CN, -OH, o
-O-alquilo;

A es alquileno (C1-Cy), alguenileno (C,-Cyp), 0 alquinileno(Cs-
Ca0), cada uno de los cuales puede ser substituido en carbono con 1,2 6 3
grupos seleccionados de OH, CO.H, | COzalquilo, haldégeno, amino,

alquilamino, dialgquilamino, -O-alquilo, alquileno-O-alquilo, alquileno-OH, o

alquileno-CO3H;

X1 es un enlace o es CHy, O, :CH,0-, S, -S(0), -S(0),, -C(O)-,
-C(0O)0O-, o NRy, en donde Ry es H o alquilo(C4-Cg);

R'y R" son cada uno independientemente hidrogeno, halégeno,
alquilo opcionalmente sustituido en carbono <1:oh halégeno, alquilo, o tomados
junto al carbono al cual estan unidos formaﬁ C=O o un anillode 3, 4,566

|

miembros, que contiene opcionalmente 1 6 2 heteroatomos seleccionados de
O NH, N-alquilo, SO o SO, cualquiera de Ios]cuales puede ser opcionalmente
sustituido en carbono con alquilo o halégeno;

Rs; esta ausente, es hidrégeno', halégeno, ciano, alquilo, arilo,
heteroarilo, cicloalquilo, heterocicloalquilo, aralquilo, heteroalquilo, -O-alquilo,
-O-arilo, -O-heteroarilo, aralcqxi, heteroaralcoxi, -S-alquilo, alquileno-O-alquilo,

1
alquileno-CO2H, alquileno-COsalquilo, alquiloSO». alquilensulfonilo, alquileno-

CO-amino, alquileno-CO-alquilamino, alquileno-CO-dialquilamino, alquileno-



NH-COH, alquileno-NH-CO,alquilo -COjalquilo, -OH, -C(O)-alquilo, -C(O)0-
alquilo, -CONH,, -CO-alquilamino, -CO-dinquilamino, amino, alquilamino vy
dialquilamino, cualquiera de los cuales puede ser opcionalmente sustituido en
carbono con 1, 2 6 3 grupos seleccionados de haldgeno, alquilo, OH, o -O-

alquilo; ; |

1 A !

es fenilo o piridilo; l

/‘_\
&)
- i
es arilo, heteroarilo, heterociclo o cicloalquilo, cualquiera de los cuales puede

ser opcionalmente sustituido en carbono con 1, 2 é 3 grupos seleccionados de

halogeno, alquilo, O-alquilo, COzH, COzanu%iIo, halégeno, amino, alquilamino,

dialquilamino, -O-alquilo, anuileno-O-alquiIo] alquileno-OH, o alquileno-CO2H,

siempre que

o ]

NO sea

) 1

R4 es hidrégeno, ciano, alquilo, arilo, heteroarilo, alquileno-O-
‘ . | .
alquilo, alquileno-OH, arilo, alquileno-O-alquilo, -CO;H, -CO;-alquilo,

alquileno-COzH, o alquileno-CO;-alquilo, alquileno-OC(O)R en donde R es



LN

hidrégeno o alquilo; cicloalquilo, heterocicl‘oalquilo, alquileno-NH;, alquileno-

alquilamino, o alquileno-dialquilamino, cualquiera de los cuales puede ser
|

. - | :
opcionalmente sustituido en carbono con 1, 2 6 3 grupos seleccionados de

OH, CO;H, COsalquilo, halégeno, aming, alguilamino, dialquilamino, -O-

alquilo, alquileno-O-alquilo, alquileno-OH, o alquileno-CO2H,;

Rs y Re se seleccionan cada utno independientemente del grupo

que consiste de hidrégeno, alquilo, anuiIgno-OH, arilo, alquileno-O-alquilo,
-CO,H, COs-alquilo, alquileno- OC(O)alquil‘p, cicloalquilo, heterociclo, -C(O)-
alquilo, -C(O)-arilo, C(O)-aralquilo, -C(0O)-Oalquilo, -C(O)-Oarilo, -C(O)-
Oaralquilo, alquileno-amino, alquileno-alquilamino, y alquileno-dialquilamino,
cualquiera de los cuales puede ser opcionailmente sustituido en carbono con
halogeno, alquilo, hidroxilo, CO,Hs COzalquiI;o o alcoxi; o;

Rs y Rs, junto con el nitrége‘po al cual estan unidos, pueden
formar un anillo saturado o insaturado de 3, 4, 5 6 6 miembros, que contiene
opcionalmente 1 6 2 heteroatomos adicionales seleccionados de O, S, NH, o
N-alquilo, y opcionalmente sustituido en ‘carbono con halégeno, alquilo,
hidroxilo o alcoxi;

R; se selecciona del grupo que consiste de -OH, -O-alquilo,
-alquileno-OH, -CO,H, -alquileno-CO;H, ,-C(O)O-alquilo, -alquileno-CO,-
alquilo, -C(O)0O-arilo, -CH;=CHCO,H, = -CHy=CHC(O)O-alquilo,

-CH2=CHC(O)O—arilo, —OllDOQRmez, -OPOngsz, -CHQPO3Rp1Rp2,

-OPO2(S)Rp1Rp2, ¥ -C(Z')(Z2")PO3R,1Rp2, cualquiera de los cuales puede ser

opcionalmente sustituido en carbono con halégeno, alquilo, hidroxilo, carboxi,
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o alcoxi; y en donde

Z' es hidroxilo o halégeno;

Z" es H o haldégeno;

Rp1 ¥ Rp2 son cada uno indepe1ndientemente hidrogeno, alquilo

5 de C4-Cg, arilo, 0 uno de los siguientes grupos:

lo ; CH ~o~ %/CH\O/U\/ E/ \O)!\l/ §/ \O/U\’<
~ | | |
g"“CHZ/ NH, %—" Hz/_NH %\ﬁ/—*N\ §\S/"‘g<
2 2

Y es heterociclo o heteroarilo.

En algunas modalidades, los| compuestos de la presente

15 invencién incluyen compuestos listados en el siguiente cuadro:

N NHy : N NHa
[ (-,
\—-OH . O
s ® R
AN N /\/\//\/\O . HO OH
CF, CFy
N Ny OH N NH; OH
(> Y
o g OH S 0.0
S R
//v\/\/\o e NSNS TN HO OH
CF3 : CFy
2
._0 NdN NH, N-N Nk,
ZF s OH 3 O_.0
| R
NN TN \‘ AT HO OH
CF; CFs
~N NH I N NHz
S OH s 020
| VAN
N HO OH
l \! ‘/\O @/\//\/\O
Z CF, CF,
I




»- O

N-N NH,
LY
( i P ‘ S OH
\ \/\\O >

CF4
NH
N-N 2
D\
' s>_{/OH
NN
CF,
NH,
N OH
]
o | \
/\/‘\/‘\/\O =
CF;
NH,
NW)\/OH
~
=N
NN
CF,
N-N 2 NH
= alk
S OH
TN N
CF,

CFy
Nz
DI
S OH

TN

FaC L~ CFs
NN T NH,
S OH

12

~N  NHz
l r‘f We
° e
s\
\ o HO OH
CFy
l N
i i \
O
| s 7O
NN TN HO OH
] 9]
CF,
| NH;
1 /N O\’P’I
]‘ <) HG OH
/\/\/\/\O
l CF,
NH,
N 0-g°
! HG OH
= ’ N
,/\l/\/\_/\o oY
\ oFs
i
~N =z
| s
s o,
\/W\/\ HO’?’O
\ O OH
CF,
‘ N-N_ I NH,
A\ ,
RN
\P/’O
P e N e N J
o HO' on
| L,
~N
l f‘} N NH;
s o,
Ho-£=0
/@/\/\/\O H
Fao ] CF,
‘ NN 3 oNH,

F3C\©/W\O /(2/1’\ ¢ HO‘E‘Z:
|
|
|
|
|
i
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N-N 2 NH,
;N p
S>\<’OH
~/\o
CFa
NN NH,
| D
S>\</OH
(\j/\v,/\,/\o
5 F/I = CFg [
NN 2 NH,
B
| = S;>\<_—OH
P e /\‘\/\/’/\O' =
| ©
~N =
f\f 3 3 NH,
S OH
10
15
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N
SRy
S 0.
Q\N\/\ . Ho-P=0
O H
CF,
~N =z
SR
Y s 0,
‘ = Ho-P=0
l = o OH
i CF.
F 3
| N
! N 2 NH,
I D
; t = S —‘&O\ -0
P o ot
o OH
CF,




%0

W

N-N 3 NH,

AP o

N-N = NH,

! \! z
[::] s OH
\/\O

CFy
NN _ENH;
S OH
<0

CF,
NN INH,
Y s CH

=

asIRS
~N =
ﬁ N NH2
S OH
S
CFa g*ﬂ I NH;
= 5 !\\ s OH
NN N =
CFs4
N-NO TN
FaC D> e
3 /’l tS) OH
™ /\O
CFa

14

N =
©\/\ /Q/‘\S Q O
P~
AN
© HO OH
CFa
—~N -
NN pNH2
\P,’
\r\/\o HO’ \OH
Z CF3
N-N 2 NH,

CF,
~N =
S
O‘P’/O
S HO oH
S CF,
~N -
w \ INHy
| S C o
| P’/
(O:[::j/\o HO' oH
O CFS
3 w’Q 2 NH,
s
]\/\/\ /©/I\ 4 =0
© HO on
CFy
N-NCENH,
[ i
O e
e PE




$ 0

15
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» Me
‘ > s OH
/\/\/\/\S =
CFy
~N NH,
I D> Me
!‘\ S OH
=
/’\/\/\/\/3\
0 ,
O CFj3
NH
N 2
i 7\"Me
N - OH
/\/\/\\/\O
CF3
N—-NR NH2
} / iMe
i/§§ OH
NN TN t
CF3
-0 NHQ
|z Me
] = OH
AN =
CFa
NN NH;
Pa >—LMe
Y OH
AN TN
CFg
N NHy
Q Mo
9 TS
. RN et
CEy
N NHy

l VWe
/ S OH

s

IS \/\/\0

i N,N\ NH,
: 4 o 'Me
[ ° O‘p”o
AN g HO' \OH
[ CFg
[ NN NH,
| s Qo
/\/I\/\/\'/S’\‘ HO \OH
6 0 cr,
I oL
' \ HIMQ
N ~0, .o
| ;P\/
AN N HO OH
CF3

n-NH - NHo
| We

‘ Q 0
[ K
P N NP HO" on

[ CF;;
" N-O, NHy
! - Me
2
l w0
NN TN Ho Y
OH
. CF3
| N-N NHz
1S 'Me
| T
//\/\v/\\//\o HO’ \OH
l CF3
| N
N Me
i 0
, Sl
o HG OH
I CF3
N NHp
i
| | BLeMe
S>‘k/ o
P NN HG OH
FiC”] CFs
f N-N e
i D wMe
/@v\/\/\ | s>—k/0 o
[ O HO \OH
| Cfty




o O

NH,

NH. N
N-N 2 | N~ M
17N LaMe | H—LoMe
\L/ ‘/\“/\‘/\O o N HO OH
&Fs v I CF3
NH, r . N NH:
>_ wMe h; e
OH | s 0.0
/\
" O HO OH
/@/\/\ i I A CFs
F
‘ | NH
N NHp N 2
t\‘,‘ }_@e '\} A Me
. P TN_-OH . g 0_0
J/\ CNN N ! o HO OH
F/' = CF3 E [ CF3 .
¢ F
~N N N NH:!

N
2 . o Ho “on

CF,4
- NH. NHz
N-N 2
A w“Me | l b
F3C\© I S>——‘ . Fsc@\/\/\/\ S> P
& NN N ; o nao OH
CFy , Fa

; , . | .
asi como sales farmacéuticamente aceptables, derivados de
l

fosfato, simuladores de fosfato, o analogos|de precursor de fosfato de los
!
|

En algunos aspectos, la presente invencion esta dirigida a un

, l
compuesto de la formula lll: :

mismos.

III
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!
R4 es hidrégeno, halégeno, cia}‘no, alquilo, arilo, heteroarilo,

cicloalquilo, heterocicloalquilo, aralquilo, heteroalquilo, -O-alquilo, -O-arilo, -O-
‘ !
heteroarilo, -S-alquilo, alquileno-O-alquilo, ; alquileno-CO.H,  alquileno-

COqalquilo, alquiloSO,, alquilensuifonilo, anu’Meno-CO—amino, alquileno-CO-
I

algquilamino, alquiIeno-CO-dialhuilamino, andiIeno-NH-COzH, alquileno-NH-
COgalquilo -COsalquilo, -OH, -C(O)-alquilo, ;—C(O)O-alquilo, -CONH,, -CO-
alquilamino, -CO-dialquiIamino; amino, alquilamino, o dialquilamino, cualquiera
de los cuales puede ser opcionalmente susti{tuido en carbono con 1, 2 6 3

grupos seleccionados de halégeno, alquilo, halogenoalquilo, -CF3, -CN, -OH, o
r

-O-alquilo; [

A es alquileno(C¢-Cyp), alquen:'ileno(Cg-Cgo), o alquinileno(C,-
C20), cada uno de los cuales puede ser opcionalmente sustituido en carbono
con 1, 2 6 3 grupos seleccionados de Ol—;i, COzH, COaalquilo, halégeno,

amino, alquilamino, dialquilamino, -O-alquild, alquileno-O-alquilo, alquileno-
!
OH, o alquileno-CO3H; ‘

!
1

X; es un enlace o es CHy, O, -CH,0-, S, -S(O), -S(0),, -C(0)-,
|
-C(0O)0O-, OrNRy, en donde Ryes Ho alquilo(g-Ce);

R'y R" son cada uno independﬁientemente hidrégeno, halégeno,
I
alquilo opcionalmente sustituido en carbono con halégeno, alquilo, o tomados

junto al carbono al cual estan unidos forma_h C=O oun anillode 3,4,5066

[
1

miembros, que contiene opcionalmente 1 é 2 heteroatomos seleccionados de
; |

O NH, N-alquilo, SO, o SO, cualquiera de los cuales puede ser
I

opcionalmente sustituido en carbono con alquilo o halégeno;

|
|

|
|
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I
R; esta ausente, hidrégeno, hglégeno, ciano, alquilo, arilo,

heteroarilo, cicloalquilo, heterocicloalquilo, aralquilo, heteroalquilo, -O-alquilo,
|

-O-arilo, -O-heteroarito, aralcoxi, heteroaralcoxi;, -S-alquilo, alquileno-O-alquilo,
alquileno-CO3H, alquileno-COsalquilo, anuiIoSfOz, alquilensulfonilo, alquileno-
CO-amino, alquileno-CO-alquilamino, aIquile‘rj;o-CO-dianuilamino, alquileno-
NH-CO,H, alquileno-NH-COgalquilo -COgalqui;ﬂo, -OH, -C(O)-alquilo, -C(0O)O-
alquilo, -CONH,, -CO-anuiIarﬁino, -CO-dialquilamino, amino, alquilamino y
dialguilamino, cualquiera de los cuales puede :ser opcionalmente sustituido en

carbono con 1, 2 6 3 grupos seleccionados de halégeno, alquilo, OH, o -O-
!

alquilo; |

es fenilo o piridilo;

|
- m

[

es arilo, heteroarilo, heterociclo, o cicloalquilo, cualquiera de los cuales puede
|

ser opcionalmente sustituido en carbono con f1’ 2 6 3 grupos seleccionados de

halégeno, alquilo, O-alquilo, COzH, COgalqui’Io, halégeno, amino; alquilamino,
' !

dialquilamino. -O-alquilo, anQiIeno-O—anuiIo,f alquileno-OH, o alquileno-CO3H,
!
|

| |
" r
|

Nno sea

siempre que
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A N [
@>W |
NH O I

R4 es hidrégeno, ciano, alquilo, ;arilo, heteroarilo, alquileno-O-

alquilo, alquileno-OH, arilo, alquileno-O-alquilo, -CO;H, -COs-alquilo,

I
alquileno-COzH, o alquileno-COz-alquilo, alquileno-OC(O)R en donde R es

hidrégeno o alquilo; cicloalquilo, heterocicloalhuilo, alquileno-NH,, alquileno-

|

alquilamino, o alquileno-dialquilarnino, cualquiera de los cuales puede ser
!
opcionalmente sustituido en carbono con 1, 2 6 3 grupos seleccionados de

OH, CO;H, COsalquilo, halégeno, amino, al[lquilamino, dialquilo amino, -O-

alquilo, alquileno-O-alquilo, alquileno-OH, o aiquileno-CO,H;
|
Rs y Rg se seleccionan cada uno independientemente del grupo

que consiste de hidrogeno, alquilo, anuiIen:o-OH, arilo, alquileno-O-alquilo,

-CO,H, CO»-alquilo, alquileno- OC(O)alquilo,! cicloalquilo, heterociclo, -C(O)-
I
alquilo, -C(O)-arilo, C(O)-aralquilo, -C(O)- | Oalquilo, -C(O)-Oarilo, -C(O)-

Oaralquilo, alquileno-amino, anUIIeno-anuna}mmo, y alquileno-dialquilamino,

cualquiera de los cuales puede ser opcionalmente sustituido en carbono con

, 4
haldégeno, alquilo, hidroxilo, CO,H, COzalquilo o alcoxi; o

Rs ¥ Re, junto con el nitrégenl'[o al cual estan unidos, pueden

formar un anillo saturado o insaturado de 3,14, 5 6 6 miembros, que contiene
I
opcionalmente 1 6 2 heteroatomos adicionales seleccionados de O, S, NH, o

. - ! , .
N-alquilo, y opcionalmente sustituido en [‘carbono con haldgeno, alquilo,

hidroxilo o alcoxi; ‘ |
{
Rg es hidrégeno, alquilo o ariloyy

[
|
(
o
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nes0,1062. |

En algunas modalidades, los Icompuestos de la presente

. o : |
invencion incluyen compuestos listados en el sigUIente cuadro:

|
NHy NH,
§ NS I B
5 S ()02 ’ ~g \ncozH
/V\/v\o i MA/\O
CF3 ! CFs
-N  NH;
N j T\; N Me o
CO;,H | S ARG
/\/\/\/\
P N N O . (0]
CFg
N-N NFo l _N NH,
TN 7N Me
s -y COH | = s COyH
10 NNy x /'\/\/\O/\ I
L, y
CF
I 3
[
~N NHz f N“N NH>
>———H\‘)' 1N ~Me
\ n
‘ \ ©\/\/\
> | o
! CFy
N NH2 ,‘ NH2
15 N
@ y COaH .‘ “ C0:H
T2
‘ Fs /A\"/\//\/\O
* S
& NH
- N i [
ZY -CO,H
N [
P N R [
CF3 '

.’

l
en donde n para cada compugsto es 0,1 6 2, asi como sales

farmacéuticamente aceptables, derivados de fosfato, simuladores de fosfato, o
: I
analogos de precursor de fosfato de los mismos.

|
|



22 [

En algunos aspectos, la presthe invencion esta dirigida un
r

compuesto seleccionado de: [
(S)-Z-Amino—2-(5—(4—(octioni)-3—(tr%fluorometiI)feniI)tiazoI-2-

I

il)propan-1-ol; |

2-Amino-2-(5-(4-(octioni)—3-(trifluolrometil)feniI)tiazoI—2-il)propano-
, |

1,3-diol; {

(S)—2—Amino-2-(5-(4-(octiloxi)—3-(trl[iﬂuorometiI)fenil)-1 ,3,4-
, 4
tiadiazol-2-il)propan-1-ol; [

(S)-2-Amino-2-(54(4-(5-feniIpentilé)xi)-3-(trifluorometil)fenil)-1 ,3,4-
|

tiadiazol-2-il)propan-1-ol; [
(S)—2-Amino-2-(5'—(4-(4-feniIbutox{i)-3-(trifluorometil)fenil)-1 ,3,4-
tiadiazol-2-il)propan-1-ol; . [

|
(S)-2-Amino-2-(5-(4-(noniloxi)-3-(trifluorometil)fenil)-1,3,4-
|

tiadiazol-2-il)propan-1-ol, 1

|
(S)-2-Amino-2-(5-(4-(deciloxi)-3(trifluorometil)fenit)-1,3,4-

l

tiadiazol-2-il)propan-1-oi; “ j

f r
(S)-2-Ammo-2-(5-(3-(trifluorometil)-4-(5-(4-(trifluorometil)fenit)-

l I

pentiloxi)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol;

(S)-2-Amino-2-(5—(3-(trifluoromertil)-4-(5-(3-
l
(trifluorometil)fenil)pentiloxi)fenil)-1 ,3,4-tiadia;ol-2-il)propan-1-oI;

(S)—2-Amino-2-(5-(4-(6-feniIhexiioxi)-3-(trifIuorometil)fenil)-1 ,3,4-
|

tiadiazol-2-il)propan-1-ol; |
(S)—2-Amino-2-(5-(4-(5-(4-f|uoro’fenil)pentiloxi)—&

!

[

|
|

a



(trifluorometil)fenil)-1 ,3,4-tiadiazo|—2-iI)propan-1f—ol;
(S)—2-Amino-2-(54(4-(5-(3—fluorofefnil)pentioni)-3-
(trifluorometi)fenil)-1 ,3,4-tiadiaéol—2-iI)propan—1l—ol;
(S)—2-Amino-2-(5-(4-((4-feniI-5-(tri"fluorometiI)tiofen-2-i|)metoxi)—3-
(trifluorometil)fenil)-1 ,3,4-tiadiazzol~2—il)propan-1 -ol;
(S)—Z—Amino-2-(5-(4-(7-feni|heptilbxi)-S-(triﬂuorometil)fenil)—1 ,3,4-
tiadiazol-2-il)propan-1-ol; |
(S)-Z-Amino-2-(5—(3-(trifluorometi.[l)-4-(2-
(trifluorometil)fenetoxi)fenil)-1,3,4- tiadiazol-2-i[|)propan-1 -ol;
(S)-2-Amino-2-(5-(3-(txifluoromet"il)-4-(3-
(trifluorometil)fenetoxi)fenil)-1,3,4- tiadiazol-2-i;l)propan~1—oI;
(S)-2—Amino-2-(5-(3-(triﬂuoromet{‘il)-4-(4-
(trifluorometil)fenetoxi)fenil)-1,3,4- tiadiazol-2-il)propan-1-ol;
(S)-2-Amino-2-(5-(4-(benziloxi)-3-(trifluorometil)fenil)-1,3,4-
tiadiazol-2-il)propan-1-ol; ]
(S)-2-Amino-2-(5-(4-fenetoxi-3-(trrifluorometil)fenil)-1 ,3,4-tiadiazol-
2-il)propan-1-ol; |

|
(S)-2-Amino-2-(5-(4-(3-fenilpropoxi)-3-(trifluorometil)fenil)-1,3,4-
| .

l

(S)-2—Amino—2-(5-(4-(benzofuraT-Z-ilmetoxi)-C%-

(trifluorometil)fenil)-1,3,4- tiadiazol-2-il)propar]1-1-oI;

tiadiazol-2-il)propan-1-ol;

(S)-2-Amino-2-(_5-(4-(benzo[b]ti(?fen-2-i|metoxi)—3-
(trifluorometil)fenil)-1,3,4-tiadjazol-2-il)propan-1-ol;
|
|

|
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(S)-2-Amino-2-(5-(4-(benzo[d][1,3]dioxol-5-ilmetoxi)-3-
. !
(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol;

|
(S)—2-Amino-2-(5-(3-(triﬂuorometil)l‘-4-(4-(3-

(trifluorometil)fenil)butoxi)fenil)-1,3,4-tiadiazol-2il)propan-1-ol;
I
(S)-2-Amino-2-(5-(3-(trifluorometit)-4-(4-(4-

: I
(trifluorometil)fenil)butoxi)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol;

(2 S)-2-Amino—2-(5-(4-(3,7-dimetilc%ctiloxi)-3-(trifluorometil)fenil)—
1,3,4-tiadiazol-2-il)propan-1-ol; [

(S)-2-Amino-2-(5-(4-(4-propiIfene%oxi)-B-(trifIuorometi|)feni|)-1 ,3,4-
I!

(S)-2-Amino-2-(5-(4-(4-butilfenetoxi)-3-(trifluorometil)fenil)-1,3,4-
tiadiazol-2-il)propan-1-ol; ;

(S)-2-Amino-2-(5-(4-(4-etiIfeneto>l‘r<i)-3-(trifluorometiI)fenil)-1 ,3,4-
{

tiadiazol-2-il)propan-1-ol;

tiadiazol-2-il)propan-1-ol;
l

(S)-Z—Amino-2-(5-(4-(7,7,8,8,8-p¢ntaf|uorooctioni)-3-
(triffluorometil)fenil)-1 ,3,4-tiadi;‘azol-2-i|)propan-{‘[1 -ol;
(S)-2-Amino-2-(5-(4-(4-(2-fluorofenil)butoxi)-3-(trifluorometil)fenil)-
1,3,4- tiadiazol-2-il)propan-1-ol; [[
(S)-2-Amino-2-(5-(4-(4—(3-fluorofjenil)butoxi)-3-
(triflulorometil)fenil)-1 ,3,4-tiadiazo|—2-i|)propar;'w-1 -ol;
(S)-2-Amino-2-((5-(4-(4-(4-ﬂuoro;feniI)butoxi)—3-(triﬂuorometil)feniI)—
1,3,4-tiadiazol-2-il)propan-1 —(5)!; ;
(S)—2—Amino—2-(5-(4-(6-(2-fluorc?’feniI)hexiloxi)—3-
‘

|
|
|
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(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propan-1 J-I-ol;
(S)-2-Amino-2-(5-(4-(6-(3-fluorofenil)hexiloxi)-3-
(trifluorometil)fenil)-1 ,3,4-tiadiazo|—2-iI)propan-1"-ol;
(S)-2-Amino-2-(5-(4-(6-(4-f|uorofe£niI)hexiloxi)-3-
(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol;
(S)-2-Amino-2-(5-:(4-(5-(3,4-diﬂuo’rofeni|)pentioni)-3-
(trifluorometit)fenil)-1 ,3,4-tiadiazol-2-il)propan-1: -ol;
(S)-2-Amino-2-(5-(3-(trifluorometi£|)-4-(5-(2,4,5-
trifluorofenil)pentiloxi)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol;
(S)-2-Amino-2-(5-(3-(triﬂuorometi;I)-4-(6-(3-
(trifluorometil)fenil)hexiloxi)fenil)-1 ,3,4—tiadiazol‘l-2-iI)propan-1 -ol;
(S)-2-Amino-2-(5-(3-(trifluorometil)-4-(6-(4-
(trifluorometil)fenil)hexiloxi)fenil)-1 ,3,4-tiadiazojl-2-i|)propan-1-oI;
(S)—2—Amino-2-(5-(4-(octiItio)-3-(tylrifluorometiI)fenil)-1 ,3,4-tiadiazol-
2-ilypropan-1-ol; | ;

(S)-2-Amino-2-(5-(4-(octilsuIfonif)-3-(trifluorometil)fenil)-1 ,3,4-
|

!
(S)-2—Amino-2-(3-(4-(octioni)-3-‘(trifluorometiI)fenil)-1 ,2,4-

tiadiazol-2-il)propan-1-ol;

oxadiazol-5-il)propan-1-ol, [
(R)—Z—Amino-2-(-5-(4-(octioni)-3-!(trif|uorometil)fenil)-1 H-pirazol-3-
|

, [
(S)—2-Amino-2-(3-(4-(octi|oxi)-3—‘=(trifluorometiI)fenil)isoxazoI-S-

ilypropan-1-ol;

il)propan-1-ol; |
|
|
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; 90~

(S)-2-Amino-2-(5-(4-(octiloxi)-3-(trifluorometil)fenit)-1,3,4-

!

|
(S)-2-Amino-2-(5-(4-(6-fenilhexiloxi)-3-(trifluorometil)fenil)tiazol-2-

oxadiazol-2-il)propan-1-ol;

ilypropan-1-ol; |
, |
(S)-2-Amino-2-(5-(3-(trifluorometil)-4-(5-(4-

(trifluorometiI)fenil)pentiloxi)feniI)tiazoI—2-iI)prop’an-1 -ol;.
|

y sales farmacéuticamente ace“ptables, derivados de fosfato,

simuladores de fosfato, y analogos de precursér de fosfato de los mismos.
!

En algunos aspectos, la presente invencion esta dirigida a un

compuesto que es (S)-2-Amino-2-(5-(4-(octiIc{)xi)-3-(trifluorometiI)feniI)tiazoI-2-
l
il)propan-1-ol o una sal farmacéuticamente aceptable, derivado de fosfato,

simulador de fosfato o analogo de precursor! de fosfato del mismo. En otros
|

aspectos, la presente invencidn esta dirigidaja un compuesto que es fosfato

diacido de (S)-2-Amino-2-(5-(4-(octiloxi)-3-(tr"ifluorometil)feniI)tiazoI-2—iI)propiIo
|

o una sal farmaceuticamente aceptable del mismo.

En algunos aspectos, la presente invencion esta dirigida a un
|

compuesto que es (S)-2-Ah1ino-2-(5-(4-(oc£tiloxi)-3-(trifluorometiI)fenil)-1,3,4-

tiadiazol-2-il)propan-1-ol o una sal farmacéuficamente aceptable, derivado de

l
fosfato, simulador de fosfato, o un analogo d‘e precursor de fosfato del mismo.

En otros aspectos, la presente invencion est’é dirigida a un compuesto que es
: |
fosfato diacido de (S)-2-Amino-2-(5-(4-(octiloxi)-3-(trifluorometil)fenil)-1,3,4-

tiadiazol-2-il)propilo o una sal farmacéuticam’ente aceptable del mismo.

I

En algunos aspectos, la pres§nte invencion esta dirigida a un
I
|
|



|
l
|

. . | 23 .
meétodo de tratamiento de un trastorno asociado con fosfato de 1-esfingosina
' |
en un sujeto que necesita el mismo que comp‘rende administrar al sujeto una

27

cantidad segura y efectiva de un compuesto de cualquiera de las formulas |, |l
!

o lll, o una sal farmacéuticamente aceptable,|derivado de fosfato, simulador

|

de fosfato, o analogo de precursor de fosfato dlel mismo, de tal manera que se

trata el trastorno asociado con 1-fosfato de esfifngosina.
f

En algunos aspectos, la presen‘ie invencion esta dirigida a un

método de tratamiento de un trastorno | autoinmune gque comprende

{
administrar a un sujeto que necesita el mismo wuna cantidad

" . | . .
farmaceuticamente efectiva de un compuesto!de cualquiera de las formulas |,
Il o Ill, de tal manera que se trata el trastorno autoinmune.

En algunos aspectos, la preserfite invencion esta dirigida a un

método de tratamiento de rechazo de trasplante que comprende administrar a
|

un sujeto que necesita el mismo una cantidad farmacéuticamente efectiva de
un compuesto de cualquiera de las fc’)rmulasll I, Il o lll, de tal manera que se
trata el rechazo de trasplante. !

En algunos aspectos, la prese,lnte invencion esta dirigida a un

compuesto de cualquiera de las formulas I, 1l o Il para usarse como una

!
sustancia terapéutica. :

En algunos aspectos, la presénte invencion esta dirigida a un
!
compuesto de cualquiera de las formulas I, Il o lll para usarse en el

, L | .
tratamiento de trastornos asociados con esfllngosma. En algunos aspectos, la

presente invencion esta dirigida a un compuésto de cualquiera de las formulas

|
|

I




|

[, Il o lll para usarse en el tratamiento de escler’osis multiple.

En algunos aspectos, la presente invencion esta dirigida a un
compuesto de cualquiera de las formulas !l, Il o Il para usarse en la
fabricacion de un medicamento para usarse en el tratamiento de trastornos
asociados con esfingosina. Ep algunos aspe§tos, la presente invencion esta
dirigida a un compuesto de cualquiera de las ﬁérmulas [, 1o lll para usarse en

la fabricacion de un medicamento para el tratamiento de esclerosis multiple.

: l
En algunos aspectos, la presen.te invencion esta dirigida a una

composicion farmacéutica que comprende unjcompuesto de cualquiera de las
formulas 1, Il o 1l y un vehiculo farmacéuticamente aceptable.

En algunos aspectos, la presente invencidén esta dirigida a un

I

procedimiento para hacer cualquiera de los C?mpuestos descritos aqui.

|

DESCRIPCION DETALLADA DE LA INVENCION
' I
!

!

Se usan las siguientes definiciones, a menos que se describa de

Definiciones

otra manera. |

"Haldégeno" o "halo" significa ﬂLoro (F), cloro (Cl), bromo (Br) o
!

yodo (1). |
El término "hidrocarburo” usado solo o como sufijo o prefijo, se

reflere a cualquier estructura que comprénde s6lo atomos de carbono e
‘f

hidrégeno hasta 14 atomos de-carbono.
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l

El término "radical hidrocarburo'| o "hidrocarbilo” usado solo o
como sufijo o prefijo, se refiere a cualquier estructura como resultado de
b : |
remover uno 0 mas hidrogenos de un hidrocarburo.

J

El término "alquilo”, usado solo o como sufijo o prefijo, se refiere

ramificada monovalentes que

-0 __0O

a radicales hidrocarburo de cadena recta
comprenden 1 a aproximadamente 12 atomos|de carbono.
El término "alquileno", usado solo 0 como sufijo o prefijo, se

refiere a radicales hidrocarburo de cadena recta o ramificad divalentes que

l
comprenden 1 a aproximadamente 12 atomos de carbono, que sirve para

enlazar dos estructuras entre si. i

El término "cicloalquilo”, usado|solo o como sufijo o prefijo, se

) . . . .
refiere a un radical hidrocarburo que contiene un anillo monovalente saturado

. . |
o parcialmente insaturado que comprende por lo menos 3 hasta

l

aproximadamente 12 atomos de carbono.
El término "arilo", usado solo o como sufijo o prefijo, se refiere a
un radical hidrocarburo monovalente que tiehe uno o mas anillos de carbono

N . . L
poliinsaturados que tienen caracter aromatico, y que comprenden 5 hasta

|
|

El término "heterociclo”, usado solo o como sufijo o prefijo, se
|

aproximadamente 14 atomos de carbono.

refiere a una estructura o molécula que corzmtiene anillo que tiene uno o mas

heteroatomos multivalentes,.independientenpente seleccionados de N, Oy S,
‘ . L.

como parte de la estructura de anillo y que incluye por lo menos 3 y hasta

r
aproximadamente 20 atomos en el anillo(s). El heterociclo puede ser saturado
I




-
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|

o insaturado, que contiene uno o mas dobles enlaces, y heterociclo puede

I
contener mas de un anillo. Cuando un hetero]ciclo contiene mas de un anillo,

los anillos pueden ser fusionados o no fusiénados. Los anillos fusionados
generalmente se refieren a pér lo menos do§ anillos comparten dos atomos
entre los mismos. El heterociélo puede tener:carécter aromatico o puede no
tener caracter aromatico. | [

Los términos "grupo heterociclico”, "porcion heterociclica”,

"heterociclico” o "heterociclo”, usados solos o como sufijo o prefijo, se refiere a

l

un radical derivado de un heterociclo removifendo uno o mas hidrégenos de

los mismos. |
El término "heterociclilo”, usadol solo o como sufijo o prefijo, se

h |
refiere a un radical monovalente derivado de un heterociclo al remover un
l

hidrégeno del mismo. ]

El término "heteroarilo”, usado |solo o como sufijo o prefijo, se

refiere a un heterociclilo que tiene caracter ar[omético.

l

Los heterociclos incluyen, por ejemplo, heterociclos monociclicos
1
' )
tales como: aziridina, oxirano, tiirano, azetidina, oxetano, tietano, pirrolidina,

pirrolina, imidazolidina, pirazolidina, pirazolina, dioxolano, sulfolano, 2 3-

|
dihidrofurano, 2,5-dihidrofurano, tetrahidrofurano, tiofano, piperidina, 1,2,3,6-
|

tetrahidropiridina, piperazina, morfolina, tioanorfoIina, pirano, tiopirano, 2,3-
dihidropirano, tetrahidropirano, 1,4-dihidropiridina, 1,4-dioxano, 1,3-dioxano,

dioxano, homopiperidina, 2,3,4,7-tetrahidro-r1H-azepina, homopiperazina, 1,3-
|

dioxepano, 4,7-dihidro-1,3-dioxepina y 6xido de hexametileno.

|
f
|
|



N

31 i

Ademas, los heterociclos incluyen heterociclos aromaticos
(grupos heteroarilo), por ejemplo, piridina, pirazina, pirimidina, piridazina,

tiofeno, furan, furazan, pirrol, imidazol, tiazol, oxazol, pirazol, isotiazol,

|

isoxazol, 1,2,3-triazol, tetrazol, 1,2,3-tiadiaqu, 1,2,3-oxadiazol, 1,2 4-triazol,
1,2,4-tiadiazol, 1,2,4-oxadiazol, 1,3,4-triazol, 1/3,4-tiadiazol y 1,3,4-oxadiazol.

Ademas, el heterociclo abarca heterociclos policiclicos, por

J
ejemplo, indol, indolina, isoindolina, quinolina,ltetrahidroquinolina, isoquinolina,

tetrahidroisoquinolina,  1,4-benzodioxano, | cumarina,  dihidrocumarina,

- . v
benzofurano, 2,3-dihidrobenzofurano, isobenzofurano, cromeno, cromano,

isocromano, xanteno, fenoxatina, tiantreno, indolizina, isoindol, indazol, purina,
|

ftalazina, naftiridina, quinoxalina, quinazolina, cinolina, pteridina, fenantridina,
) {

perimidina, fenantrolina, fenazina, fenotiazina, fenoxazina, 1,2-bencisoxazol,

benzotiofeno, benzoxazol, benztiazol, bencimidazol, benztriazol, tioxantina,

|

carbazol, carbolina, acridina, pirolizidina y quilnolizidina.
Ademas de los heterociclos policiclicos descritos anteriormente,
los heterociclos incluyen heterociclos policiclicos en donde la fusion de anillos

|
entre dos 0 mas anillos incluye mas que un'enlace comun a ambos anillos y
!

mas de dos atomos comunes a ambo‘-s. anillos. Ejemplos de dichos
heterociclos de puente incluyen quinuclidina, diazabiciclo[2.2.1]heptano y 7-

|

r
T . I . T
Los heterociclilos incluyen, por ejemplo, heterociclilos
{

oxabiciclo[2.2.1]1heptano.

monociclicos, tales como: aziridinilo, oxiran‘ilo, tiiranilo, azetidinilo, oxetanilo,

tietanilo, pirrolidinito, pirrolinilo, imidazolidinilo, pirazolidinilo, pirazolinilo,
|
|
|



dioxolanilo, sulfolanilo, 2,3-dihidroftjlranilo, 2,5-dihidrofuranilo,
tetrahidrofuranilo, tiofanilo, piperidinilo, 1,2,3,6?—tetrahidropiridinilo, piperazinilo,
morfolinilo, tiomorfolinilo, piranilo, tifopiranilo, 2,3-dihidropiranilo,
tetrahidropiranilo, 1,4-dihidropiridinilo, 1,4-dio’xani|o, 1,3-dioxanilo, dioxanilo,
homopiperidinilo, 2,3,4,7—tetrahidro-1H-azep"inilo, homopiperazinilo, 1,3-
dioxepanilo, 4,7-dihidro-1,3-dioxepinilo y hexametilenoxidilo.

Ademas, los heterociclilos inclu’yen heterociclilos aromaticos o
heteroarilo, por ejemplo, piridinilo, pirazinilo,r pirimidinilo, piridazinilo, tienilo,
furilo, furazanilo, pirrolilo, imidazolilo, tiazolilo] oxazolilo, pirazolilo, isotiazolilo,

isoxazolilo, 1,2 ,3-triazolilo, tetrazolilo, 1,2,é-tiadiazo|ilo, 1,2,3-oxadiazolilo,

1,2,4-triazolilo, 1,2,4-tiadiazolilo, 1,2,4-oxac[iiazolilo, 1,3,4-triazolilo, 1,3,4-

|
|

Ademas, el heterocicliio abarca heterociclilos policiclicos

tiadiazolilo, y 1,3,4-oxadiazolilo.

(incluyendo aromaticos o no aromaticos), 'por ejemplo, indolilo, indolinilo,
isoindolinilo, quinolinilo, tetrahid(oquinolinilo, isoquinolinilo,
tetrahidroisoquinolinilo, 1,4-benzodioxani|o,| cumarinilo,  dihidrocumarinilo,
benzofuranilo, 2,3-dihidrobenzofuranilo, | isobenzofuranilo, cromenilo,
cromanilo, isocromanilo, xantenilo, feno>_’(atiini|o, tiantrenilo, indolizinilo,
isoindolilo, indazolilo, purinilo, ftalazinilo, naftiridinilo, quinoxalinilo,
quinazolinilo, cinolinilo, pteridinilo, fenantri]dinilo, perimidinilo, fenantrolinilo,
fenazinilo, fenotiazinilo, fepoxazinilo, 1,2-bencisoxazolilo, benzotiofenilo,

benzoxazolilo, benztiazolilo, bencimidazc‘ililo, benztriazolilo, tioxantinilo,

carbaZoIiIo, carbolinilo, acridinilo, pirolizidinilé y quinolizidinilo.
l
|
|
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|
Ademas de los heterociclilos policiclicos descritos anteriormente,

los heterociclilos incluyen heterociclilos policiclicos en donde la fusiéon de

|
|

anillos y mas de dos atomos comunes a ambos anillos. Ejemplos de dichos

anillos entre dos o0 mas anillos incluyen mas'de un enlace comun a ambos
heterociclos de puente incluyen quinuclidinilo, diazabiciclo[2.2.1]heptilo; y 7-
oxabiciclo[2.2.1]heptilo. y

El término "seis miembros" usados como prefijo se refiere a un
grupo que tiene un anillo que contiene seis étc_])mos de anillo.

El término "cinco miembros" usado como prefijo se refiere a un
grupo que tiene un anillo que éontiene cinco éll'tomos de anillo.

Un anillo de heteroarilo de cinca miembros es un heteroarilo con

un anillo que tiene cinco atomos de anillo en'donde 1, 2 6 3 atomos de anillo

|

son independientemente seleccionados de N, O y S. Heteroarilos de anillo de
cinco miehbros ilustrativos son tienilo, furillo, pirrolilo, imidazolilo, tiazolilo,
oxazolilo, pirazolilo, isotiazolilo, isoxazolilo, I1 ,2,3-triazolilo, tetrazolilo, 1,2,3-
tiadiazolilo, 1,2,3-oxadiazo!ilo, 1,2,4-triazfo|i|o, 1,2 4-tiadiazolilo, 1,2,4-
oxadiazolilo, 1,3,4-triazolilo, 1,3,4-tiadiazo|i|o!y 1,3,4-oxadiazolilo.

Un heteroarilo de anillo de seis’!, miembros es un heteroarilo con
un anillo que tiene seis atomos de anillo en c%onde 1, 2 6 3 atomos de anillo se
seleccionan independientem‘ente de N, O X S. Heteroarilo de anillo de seis
miembros ilustrativos son piridilo, pirazinilo, pirimidinilo, triazinilo y piridazinilo.

El término “aralquilo” se refierd a un grupo alquilo sustituido con

un grupo arilo. : |
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|

El término "heteroaralquilo" se refiere a un grupo alquilo
sustituido con un grupo heteroarilo. |
A menos que se especifique otga cosa, el término "sustituido",

cuando se usa como un prefijo, se refiere a u?a estructura, molécula o grupo,
en donde uno o mas hidrégenos son reemplazados con uno o mas grupos
alquilo, 0 uno o0 mas grupos quimicos que cor;tienen uno o mas heteroatomos
seleccionados de N, O, S, F, Cl, Br, | y P. (I',Brupos quimicos ilustrativos que
A

contienen uno o0 mas heteroatomos incluyerli heterociclilo, -NO,, -O-alquilo,
halégeno, -CF3, - CO2H, -CO2R, -NH3, -SH, -NHR, -NR;, -SR, -SO3H, -SO.R,
-S(O)R, -CN, -OH, -C(O)NR;, -NRC(O)R, oxo (=0), imino (=NR), tio (=S), y
oximino (=N-OR), en donde cada "R" es alc;uilo como se definié antes. Por
ejemplo, fenilo sustituido puede referirse a nit_lrofenilo, piridilfenilo, metoxifenilo,
clorofenilo, aminofenilo, etc., Yen donde los grupos nitro, piridilo, metoxi, cloro,
y amino pueden reemplazar cualquier hidrégjeno adecuado sobre el anillo de
fenilo. Se entendera que "sustitucién" o "sufstituido con" incluye la condicidn
implicita de que dicha sustitucion es de confc[>rmidad con la valencia permitida
del atomo sustituido y el sustituyente, y que ;Ia sustitucién da por resultado un
compuesto estable, v.gr., qqe no sufre esplbnténeamente transformacion tal
como por reordenamiento, ciclizacion, eliminécién, etc.

El término "alcoxi", usado solo c[> como sufijo o prefijo, se refiere a
radicales de la formula general -O-alquilo. érupos alcoxi ilustrativos incluyen
metoxi, etoxi, propoxi, isopropoxi, butoxi, t-t;)utoxi, isobutoxi, ciclopropilnetoxi,

aliloxi y propargiloxi. |

|
|
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El término "amina" o "amino", usado solo o como sufijo o prefijo,
I
|

1
El término "alquilamino”, usado solo o como sufijo o prefijo, se

se refiere a -NH-.

refiere a -NH(alquilo). EI término "dialquiloami'no", usado solo o como sufijo o
|

|
"Acilo", usado solo, como un prefijo o sufijo, significa -C(O)-R, en

prefijo, se refiere a -NH(alquilo),.

donde R es hidrogeno, hidroxilo, amino, alquilamino, dialquilamino o alcoxi,

cualquiera de los cuales puede ser sustituido L:omo se provee por la definicion

I
de "sustituido" dada anteriormente. Grupos aclilo incluyen, por ejemplo, acetilo,

propionilo, benzoilo, fenilo acetilo, carboetoxi y dimetilcarbamoilo.
|
r . -
Algunos de los compuestos en la presente invencion pueden

- : . - .
existir como estereoisdbmeros, incluyendo enantidmeros, diastereémeros e
r

isomeros geométricos. Todas estas formas{; incluyendo (R), (S), epimeros,

diasteredmeros, cis, trans, sin, anti, solvatos (incluyendo hidratos), tautémeros

. |
y mezclas de los mismos, se contemplan en los compuestos de la presente

I
|

La invencién también se refiere a sales de los compuestos de la

invencion.

invencion y, en particular, a sales farmacéuticamente aceptables. Una "sal
farmacéuticamente aceptable" es una sal c.|ue retiene la actividad biologica
deseada del ;ompuesto prdgenitor y no inﬂparte ningun efecto toxicologico
deseado. Las sales pueden ser, por ejemplo| sales con un adecuado, tal como
acido clorhidrico, acido brc;mhidrico, écido[ sulfurico, acido fosférico, acido

I

nitrico y similares; acido acético, acido oxalico, acido tartarico, acido
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succinico, acido malico, acido benzoico, écidcj> pamoico, acido alginico, acido

36

metansulfénico, acido naftalensulfonico y similares. También se incluyen sales
de cationes tales como amonio, sodio, pétasio, litio, zinc, cobre, bario,
bismuto, calcio, y similares; o catires orgéllnicos tales como cationes de
tetralquilamonio y trialquilamonio. Combinaéiones de las sales anteriores
también son utiles. También se incluyen sal;es de otros acidos y/o cationes,
tales como acido trifluoroacético, acido cIoroécético y acido tricloroacético. La
invencion también incluye diferentes formas [‘de cristal, hidratos y solvatos de
los compuestos de la invencion. |
Los términos "precursor de fosﬁato" y "analogo de precursor de
fosfato," como se usa aqui, se refiere ] a porciones sustituyentes en
compuestos de la invencién due pueden ser y'directamente fosforilados in vivo,
0 que pueden ser digeridos in vivo para révelar una porcidén que entonces
puede ser fosforilada in vivo. En ciertas moc’ialidades, el precursor de fosfato
puede ser Li-O-H o Li-O-L,, en donde Li es] una porcién enlazadora y L, es
una porcion labil. Modalidades ilustrativas d‘re| precursor de fosfato, incluyen
pero no se limitan a -alquilo-OH, -halégeno-alquilo-OH, alcoxi-OH, -alquilo-
OCOR?, -halc’)geno—aIquilo-(')CORa —alcoxi—|OCORa, -alquilo-OC(O)NR? R®,
-halégeno-alquilo-OC(O)NHR®R®, -alcoxi—?C(O)NRaRb, -(CH2)qCO2R®, y
~(CH2)nCH;=CHC(O)OR®, en}donde :
. \
g es un entero entre 0 y 4; |

R® y R® se seleccionan independientemente del grupo que

consiste de hidrogeno, alquilo de C4-Cg de'cadena recta o ramificada, todos

|
|

7(t
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los cuales pueden ser opcionalmente sustituidos con OH, haldégeno, alcoxi de
C1-Cg de cadena recta o ramificada, halogenoalquilo de C4-Cg de cadena recta
o ramificada, halogenoalcoxi de C4-Cg de cadléna recta o ramificada, alcoxi de
C+-Ce-alquilo de C4-Cg, hidroxilo-alquilo de q:1-05, carboxi-alquilo de C4-Ceg,
‘ _

anilios carbociclicos de C3-Cqg sustituido§ 0 no sustituidos, y anillos
heterociclicos de C3-C1o sustituidos o no sustjtuido, que pueden contener uno
0 mas heteroatomos y pueden ser saturados d) insaturado; y

R® se selecciona del grupo que consiste de hidrégeno, alquilo de
C1-Cg de cadena recta o ramificada, halogenJalquiIo de C4-Cg de cadena recta
o ramificada, grupo arilo sustituido o no sulstituido, 0 uno de los siguientes

|

grupos.

|
g i ; 1 f—,C| i §—H,C i -
S“HzQO/K %—*HQC\OJK/ z TO/U\r 2 ‘O/U\ﬁ
. ]
|

o Hy, 9 n,' O 0
=t Al 45/0\0)1\0/\ E,CPJLO/k §~H2C\O,J\OJ<

S R R -
E,CH\O A E,CH\O M- 3 TOJH/ § \OJ\F
‘g___CHQ/""NHz §_CHZ/—-NH g\c/““N\ %\C/“'g\

La "porcion enlazadora” puede!contener 1-8 atomos o puede ser

. Nl . .
un enlace, y sirve como el punto de conexion a través del cual las porciones
. . .
sustituyentes del simulador de fosfato, derivado de fosfato, o precursor de
fosfato son enlazadas a la estructura restante de los compuestos de la

invencion. En ciertas modalidades, la porc’ic')n enlazadora puede may incluir



W

|
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metileno), alquenilo sustituido o no sustituicgo (v.gr., n-alguenos), alquinilo
sustituido o no sustituido, halogenoalquilo s;’;stituido 0 no sustituido, alcoxi
sustituido o no sustituido, y halogenoalcoxi) sustituido o no sustituido. En
modalidades especificas, la. porcion enIaZf.ddora puede ser derivada de
carbonilo. [

El término "porcién labil" se refie:lre a una porcion que susceptible
de ser digerida, por ejemplo, por hidrélisis! o degradacion enzimatica. En
ciertas modalidades, la porcion labil es una porcion éster, que pueden dar por
resultado un carboxilato o derivado de hidroxilo, dependiendo de la orientacién
de la funcionalidad éster en la molécula antes. de la digestion.

El término "derivado de fosfato" se refiere a porciones
sustituyentes en compuestos de la invencién ’que contienen un grupo fosfato o
ester de fosfato. Cuando uﬁ compuesto d‘e la invencion que contiene un
derivado de fosfato se administra a un squto, el compuesto puede actuar
como tal in vivo o el deriva;io de fosfato (qentro del compuesto) puede ser
digerido y despues re-fosforilado in vivo conduciendo a un compuesto activo.
En ciertas modalidades, veI derivado de fosfaFo se puede seleccionar del grupo
que  consiste de  ~(CHpy OPO,R'IR®,  -(CHp)eOPOsR'R®,
-(CH2)qOPO,(S)R‘R®, en donde |
gesunenteroentreO0y4;y [

R? y R® se seleccionan cada uno independientemente del grupo

que consiste de hidrégeno,. alquilo de C1-C<’36 de cadena recta o ramificada,
|
|

7

pero no se limita a, alquilo sustituido o no: sustituido (v.gr., cadenas de



-(CH2)(C(Yi)(Y2)PO3R’R®, en donde

39 7!

halogenoalquilo de C-Cg de cadena recta o r[amificada, grupo arilo sustituido

o no sustituido, y una porcion derivadora de pr!oférmaco (PDM).

El término "simulador de fos’fato" se refiere a porciones
sustituyentes en compuestos de la invenci()% en los cuales un sustrato de
fosfato ha sido reemplazado por un grupo fun[cional no hidrolizable, dando por
resultado una porcién que simula la funci().n bioldgica de una porcion de
fosfato o éster de fosfato. En ciertas modalidades, el simulador de fosfato es
-L4-Z7, en donde Ly es una porcion enlazadora y Z, es una porcion no
hidrolizable covalentemente unida a L. En ciertas modalidades, el simulador
de fosfato se selecciona del grupo que consiste de -(CHz)qCH2PO3RdRe, y
|
|
Y1 y Yz se seleccionan inde’pendientemente del grupo que

1

q es un entero entre O y 4,

consiste de hidrogeno, alquilo de C4-Cs de cadena recta o ramificada, todos
los cuales pueden ser opcionalmente sustitu'idos con OH, haldégeno, alcoxi de
C1-Ce de cadenarecta o ramificada, halogenéalquilo de C4-Cs de cadena recta
o ramificada, halogenoalcoxi de C1-C6 de cadena recta o ramificada, alcoxi de

C1-Ce-alquilo de C4-Cg, hidroxilo-alquilo de, C4-Cg, carboxi-alquilo de C4-Cg,
|

anillos carbociclicos de C3-Cqp sustituidos o no sustituidos, y anillos

heterociclicos de C3-C1¢ sustituidos o no susfituido, que pueden contener uno

0 mas heteroatomos y pueden ser saturados o insaturado; y

R? y R® se seleccionan cada u}no independientemente del grupo

que consiste de hidrégeno, alquilo de C1-(;36 de cadena recta o ramificada,

|
|

g//
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halogenoalquilo de C-Cg de cadena recta o rlamificada, grupo arilo sustituido

0 no sustituido, y una porcién derivadora de profarmaco (PDM).

l

El término "porcidon no hidrolizable” es reconocida en la técnica, y

|

se refiere a porciones que contienen enlaces, tales como enlaces carbono-

fosforo,-que son no hidrolizables in vivo. |

, l

Compuestos de la invencién .
!

En algunos aspectos, la preser‘\te invencién esta dirigida a un

compuesto de la formula I: y

o una sal farmacéuticamente aceptable del mismo, en donde:

Ri es hidrégeno, halogeno, c;:iano, alquilo, arilo, heteroarilo,
cicloalquilo, heterocicloalquilo, aranQiIo, heterroalquilo, -O-alquilo, -O-arilo, -O-
heteroarilo, -S-alquilo, alquileno-O-alquiI!o, alquileno-CO,H, alquileno-
COgalquilo, alquiloSO,, alquilensulfonilo, albuileno-CO-amino, alquileno-CO-
alquilamino, alquileno-CO-dialquilamino, al&uileno-NH- COzH, alquileno-NH-
COqalquilo-COzalquilo, -OH, —C(O)—alquilo,[ -C(0)O-alquilo, -CONH;, -CO-

alquilamino, -CO-dialquilamino, amino, alquilamino o dialquilamino, cualquiera

: s ’
de los cuales puede ser opcionalmente sustituido en carbono con 1, 2 6 3

grupos seleccionados de haldégeno, alquilo, halogenoalquilo, -CF3, arilo, -CN,

|
|



wn

-OH, o -O-alquilo; |

A es alquileno(C1-Cyp), alquen‘ileno(Cz-Czo), o alquinileno(C,-
C»yp), cada uno de los cuales puede ser opci?nalmente sustituido en carbono
con 1, 2 6 3 grupos seleccionados de OH, CO;H, COsalquilo, halégeno,
amino, alquilamino, dialquilamino, -O-alquilo, alquileno-O-alquilo, alquileno-
OH, o alquileno-COH; |

X1 es un enlace o0 es CH;y, O, -QHQO-, S, -S(0), -S(0),, -C(0)-, -
C(0O)0-, o NRy, en donde Ry es H o alquilo (C1:-C6);

R’y R" son cada uno independi}entemente hidrégeno, haldégeno,
alquilo opcionalmente sustituido en carbono g'on halégeno, alquilo, o tomados
junto al carbono al cual estan unidos formar"l C=Oounanillode 3,4,566
miembros, que contiene opcionalmente 1 6 2; heteroatomos seleccionados de
O NH, N-alquilo, SO 0 SO, cualquiera de Ios{ cuales puede ser opcionalmente
sustituido en carbono con alquilo o halégeno;]

R, es ciano, alquilo, e;rrilo, heteroarilo, cicloalquilo,
heterocicloalquilo, aralquilo, heteroalquilo, —(f)-alquilo, -O-arilo, -O-heteroarilo,
aralcoxi, heteroaralcoxi, -S-alquilo, alquileno-O-alquilo, alquileno-COH,
alquileno-COsalquilo,  alquiloSO,, alquilehsulfonilo, alquileno-CO-amino,
alquileno-CO-alquilamino, alquiIeno-CO-dia’Iquilamino, alquileno-NH-CO3H,
alquileno-NH-COgalquilo  -COjalquilo, -OH", -C(O)-alquilo, -C(O)O-alquilo,
-CONH, -CO-alquilamino, -CO-dianuiIarmino, amino, alquilamino vy

dialquilamino, cualquiera de los cuales pued!e ser opcionalmente sustituido en

carbono con 1, 2 6 3 grupos seleccionados[ de haldgeno, alquilo, OH, o -O-
|
|
I
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Rs esta ausente, es hidrégeno,. haldgeno, ciano, alquilo, arilo,

alquilo;

heteroarilo, cicloalquilo, heterocicloalquilo, ar?lquilo, heteroalquilo, -O-alquillo,
-O-arilo, -O-heteroarilo, aralcoxi, heteroaralcoxi, -S-alquilo, alquileno-O-alquilo,
alquileno-COzH, alquileno-COsalquilo, alquiloSOy, alquiloensulfonilo,
alquileno-CO-amino, alquileno-CO—anuiIamiho, -alquileno-CO-dialquilamino,
alquileno-NH-COyH, alquileno-NH-COzanuilo‘l-Cbzalquilo, -OH, -C(0O)-alquilo,
-C(0O)O-alquilo, -CONH,, -CO—anuiIamincllx —Cd-dialquilamino, amino,
alguilamino y dialquilamino, cualquiera de Iosl‘cuales puede ser opcionalmente
sustituido en carbono con 1, 2 é 3 grupos seleccionados de halégeno, alquilo,

OH, o -O-alquilo; '

“ |
SA/ | ]

es fenilo o piridilo; |

(=) , {
es arilo, heteroarilo, heterociclo o cicIoanuiIcL, cualquiera de los cuales puede
ser opcionalmente sustituido en carbono con 1, 2 6 3 grupos seleccionados de
halégeno, alquilo, O-alquilo, CO,H, COganu(ilo, halégeno, amino, alquilamino,
dialquilamino, -O-alquilo, alq‘uileno-O-anuiloj, alquileno-OH, o alquileno-CO,H,

siempre que , |



.e

no sea |
N
NH .

R4 es hidrégeno, ciano, alquilo, arilo, heteroarilo, alquileno-O-
alquilo, alquileno-OH, arilo, anuiIeno-O-lalquilo, -COzH, -CO»-alquilo,
alquileno-COzH, o alquileno-CO;-alquilo, alq‘uileno-OC(O)R en donde R es

J
hidrogeno o alquilo; cicloalquilo, heterocicloalquilo, alquileno-NH,, alquileno-

alguilamino, o alquileno-dialquilamino, cualquiera de los cuales puede ser
J

opcionalmente sustituido en carbono con 1,'2 0 3 grupos seleccionados de
OH, CO;H, COzalquilo, halégeno, amino, | alquilamino, dialgquilamino, -O-

alquilo, alquileno-O-alquilo, alquileno-OH, o afquileno-COzH;
Rs y Rg se seleccionan cada ur?o independientemente del grupo

que consiste de hidrégeno,lalquilo, anuiIerl10-OH, arilo, alquileno-O-alquilo,
-CO2H, COq-alquilo, alquileno- OC(O)alquiIoj, cicloalquilo, heterociclo, -C(O)-
alquilo, -C(O)-arilo, C(O)-aralquilo, -C(O)‘-Oalquilo, -C(O)-Oarilo, -C(0)-
Oaralquilo, alquileno-amino,.anuiIeno-anuiIFmino, y alquileno-dialquilamino,
cualquiera de los cuales puede ser opciona,mente sustituido en carbono con

halégeno, alquilo, hidroxilo, CO,H, COzanuiI? o alcoxi; o

Rs y Rg, junto con el nitrégeTo al cual estan unidos, pueden

formar un anillo saturado o insaturado de 3, 4, 5 6 6 miembros, que contiene

|

opcionalmente 1 6 2 heteroatomos adicionalles seleccionados de O, S, NH5 o

N-alquilo, y opcionalmente sustituido en{carbono con halégeno, alquilo,

. |
hidroxilo, o alcoxi; f
1

|
|
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R; se selecciona del grupo qu‘e consiste de -OH, -O-alquilo,
alquileno-OH, -CO,H, alquileno-CO3H, —C(O)(I)-alquilo, -alquileno-CO,-alquilo,
-C(O)0O-arilo, -CH,=CHCOH, - CH2=CHC(O)"O-anuiIo, -CH;=CHC(0)O-arilo,

-OPOQRP,RpQ, -OPOngsz, -CHgPOgFJ{meg, -OPOQ(S)Rmez Yy

W

-C(Z')(Z")PO3Rp1Rp2, cualquiera de los cu::ales puede ser opcionaimente
sustituido en carbono con halégeno, anuiIo,'hidroino, carboxi o alcoxi; y en
donde |
Z' es hidroxilo o haldégeno; ’
Z" es H o halégeno; '
|

10 Rp1 ¥ Rp2 son cada uno independientemente hidrogeno, alquilo

de C1-Cs, arilo, o uno de los siguientes grupos:

f
. e Q 5 i TN T
e A e I Hzc*o/h/ £ *o)H<

o W, © e 9 /k o )<
E-HZC\O/U\O/ é/c‘o)Lo/\ g,c\o)#o %—HZC\O/U\O

H

15 “(19 e o Me o) é\t{e o
CH
ELH\O/LK §,CH\0 A N g
— ' [
3 CH ~NH2 %——CH/-NH §\ /——.-N\ S\Cﬁ(fg:
H2 Hz y

Y es heterociclo o heteroarilo.

20 En algunas modalidades, R4 esi arilo o heteroarilo, opcionalmente
|

sustituido con 1, 2 6 3 grupos selecT:ionados de haldgeno, alquilo,
halogenoalquilo, -arilo, -CF3, -CN, -OH, o —Oj—alquilo. En algunas modalidades,

R1 es arilo, v.gr., fenilo, opcionalmente. sustituido con 1 6 2 grupos

|
|
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seleccionados de -CF3;, -CN, -OMe, -Cl o -F. [En algunas modalidades, R es
heteroarilo, v.gr., tiofeno o benzotiofeno, opc%onalmente sustituido con 1 6 2
grupos seleccionados de fenilo, -CFj, -CNJ -OMe, -Cl o -F. En algunas
modalidades, R+ es hidrégeno. En otras modailidades, R1 es fenilo. En algunas
modalidades, Ry es piridilo. En otras modali'dades, R4 es tiofenilo. En otras
modalidades adicionales, Ry es ciclohexilo. ,En algunas modalidades, R1 es
ciclopentilo. .

En algunas modalidades, A es un alquileno de C4-Cqp. En
algunas modalidades, A es un alquileno d‘,e C1-C1p ramificado. En ofras
modalidades, A es n-octilo. En otras modalidades, A es n-heptilo. En otras
modalidades, A es n-hexilo. En algunas modalidades, A es un alquileno de Cy-
Cs. En algunas modalidades, A es n-pentilo{. En otras modalidades, A es n-
butilo. En otras modalidades adicionaleé, A es n-propilo. En otras
modalidades, A es etilo. En otras modalidades adicionales, A es metilo.

En algunas moda|»idades, X1 es O. En otras modalidades, X es
S. En otras modalidades adicionales, X; es %Og. En algunas modalidades, X;
es CH,. En otras modalidadés, X1 es C=0. En otras modalidades adicionales,
CH0, en donde ya sea el oxfgeno oel Carb?no puede ser unido a

a |

!

|
En algunas modalidades, R’ es.hidrégeno. En otras modalidades,

R' es metilo. En algunas modalidades, R" esihidrégeno. En otras modalidades,

R" es metilo. En algunas modalidades, R'y ﬁ? tomados junto con el carbono al

|
|
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cual estan unidos, es C=0, con la condicion de que solo uno de X; o R'y R"
tomados junto con el carbono pueden formar @=O.

Los compuestos de la presente|invencion incluyen una porcién
que incrementa selectivamente. EIl térm:ino "porcion que incrementa
selectivamente (SEM)" se define en la solici"tud de los Estados Unidos Ser.

No. 11/349069 presentada el 9 de febrerci de 2006 que es cedida a la

cesionaria de la presente solicitud, el conten!ido de la cual se incorpora aqui
por referencia, se refiere a una o mas porciones que proveen un incremento
en la selectividad del compuesto al cual estan unidas para el receptor S1P-1,
en comparacion con el compuesto que no co"ntiene la porcion o porciones. La
SEM confiere selectividad al compuesto al ;:ual esta unida para el receptor
S1P-1 en comparacién con, por ejemplo, Io}s réceptores S1P-2 a S1P-5. El
incremento conferido a un ‘compuesto por' la SEM se puede medir, por
ejemplo, determinando la especificidad de Eunién de un compuesto para el
receptor de S1P-1 y uno o mas de los otr{os receptores S1P en donde el
incremento conferido a un compuesto por I? SEM puede estar en forma de
potencia incrementada. En algunas modalidades, por lo menos uno de R, y/o
Rs; es una SEM. En algunas modélidadef's, la SEM es un grupo alquilo
halégeno-sustituido tal como CFj, CFQCFgl CF,CF,CF;, CFHCF3, CH,CFs,
CH2CH,CF3, CHCI,, 0 CH,CI. |

En ciertas modalidades, la SéM puede poseer una orientacion

. |
incrementadora de selectividad (SEO). El término "orientacion incrementadora

de selectividad " o0 "SEQ," se define en la scillicitud de los Estados Unidos Ser.

|
|
l
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No. 11/349069 presentada el 9 de febrero! de 2006 que es cedida a la
cesionaria de la presente solicitud, el conteni!do de la cual se incorpora aqui
por referencia y como se usa aqui se refiere al incremento de selectividad
relativo de un compuesto basado en la orientacion del SEM asi como los
sustituyentes adicionales en el anillo, ya sea solo 0 en combinaciéon uno con
otro. En particular, la SEO puede resultar de la orientacion de la SEM a la

derecha de la cual esta unida, en relacién con cualquier otro anillo y/o porcion

unida al mismo anillo. En una'modalidad, la SEM en

|

iAl [
|

esta en la posicidn orfo en relacion con X, eP la férmula |I. En otra modalidad
especifica, la SEM esta en la posicidon meta e‘n relacion con Xq.

Por lo tanto, en algunas modalidades, R, es alquilo sustituido
con 1, 2 6 3 grupos haldégeno. En algunas rr]mdalidades, Rz es trifluorometifo.
En otras modalidades adicionales, R, es metilo.

En algunas modalidades, R3 e‘sta' ausente. Por ejemplo, en el

caso de compuestos en donde

(=) '
.
S , |
’ |

R; se consideraria ausente, porque no hay sustituyentes en el anillo. En otras

.o Zi;
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En algunas modalidades, §4 es hidrogeno. En oftras

|
modalidades, R4 es an alquiio, v.gr., un alquilo de C+-C4. Por ejemplo, en

|

algunas modalidades, Rs es metilo. En algunas modalidades, Rs; es

modalidades, Rs es halogeno.

hidroximetilo. [[
En algunas modalidades, R? es hidrégeno. En algunas
modalidades, Rs es hidrégeno. En algunas]‘modalidades, Rs es an alquilo,
v.gr., un alquilo de C41-C4. En algunas modalildades, Rs es an alquilo, v.gr., un
alquilo de C4-Cy,. |

En algunas modalidades, Ry es iOH. En otras modalidades, Ry es
CO,H. En otras modalidadés adicionales, R‘7 es CO;Me o COyEt. En otras

modalidades, R; es COs-fenilo. En otras 1moda|idades adicionales, R; es
-OP(O)sH,. En otras modalidades, Ry es -CHfP(O)gHg.

En algunas modalidades, |

D , |
=

es fenilo. En otras modalidades, '

|

es piridilo. '

En algunas modalidades, |

) r
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)

En algunas modalidades,
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es

En algunas modalidades,
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es
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En algunas modalidades,
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es
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"

En algunas modalidades,
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es

En algunas modalidades,

es

En algunas mddalidades,
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En algunas modalidades,
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es

=N

En algunas modalidades,
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En algunas modalidades,
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En algunas modalidades,
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En algunas modalidades,
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es

R
N7

En algunas modalidades,

&)
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En algunas modalidades,
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En élgunas modalidades,

)

es
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R
N

W
N

—N

En algunas modalidades,

©

es

R
N

z=4

Z

En algunas modalidades,

es

En cada una de las estructuras anteriores, R

En algunas modalidades,

O

es piridilo. En algunas modalidades,

es

puede ser hidrogeno o alquilo.
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en donde “ww»n~ o indica los puntos de| unidén del anillo B al resto del

compuesto.

En algunas modalidades, los ciompuestos de la invencion son
compuestos en donde | ‘

R1 es hidrogeno, arilo, cicloalquilo o heteroarilo.

R4 es hidrégeno, alquilo, alquileno-OH, arilo, -alquileno-O-alquilo,
alguileno-CO;H, o -alquileno-CO,-alquilo;

Rs5 y Rg son cada uno independi’entemente hidrégeno o alquilo, o
alquileno-OH,; .

R7 se selecciona del grupo qu:e consiste de OH, alquileno-OH,
uilo, C(O)0-alquilo, -C(O)O-arilo,

|
-CH,=CHCO,H, -CH,=CHC(0)O-alquilo, -CT|2=CHC(O)O-ariIo, -OPO2Rp1 Rz,

-CO2H, alquileno- CO2H, -alquileno-CO,-alqg

-OPO3Ry1Rp2, -CHPOsR,(Rey, -OPOZ(S)lesz, 0 -C(Z')(Z")PO3RRes.

En algunas modalidades, los compuestos de la invencion son

|

|

compuestos en donde
R+ es hidrogeno o arilo;
R4 es hidrogeno o alquilo; !
Rs y Rg son cada uno indepenc,’iientemente hidrégeno o alquilo, o
alquileno-OH; .
R7 se selecciona del grupo qu:e consiste de -OH, alquileno-OH,

-CO;H, alquileno- CO,H, -alquileno-COg-alguilo, C(0)0O-alquilo, -C(O)O-arilo,

|
|
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-CH,=CHCO,H, -CH,=CHC(0O)0-alquilo, -CH,=CHC(O)O-arilo, -OPO;R1R;2, -
OPO3Rp1Rp2, -CH2PO3Rp1Rp2, -OPO2(S)Rp1Re2, ¥ -C(Z')(Z")PO3Rp1Re2.
En otras modalidades, los compuestos de la invencion son

compuestos en donde

.0
O o es

R, es fenilo;

W

10 A es alquilo(C4-Cqg)alquilo;

R'y R" son hidrégeno; X, es O;

R4 es hidrogeno, alquilo, o alquileno-OH;
Rs y Rg son cada uno independi!entemente hidrégeno, alquilo;
Rz se selecciona del grupo quc:e consiste de -OH, alquileno-OH,

15 -COzH, alquileno- COzH, -C(O)O-alquilo‘I -C(O)O-arilo, -CH,=CHCOH,

-CH,=CHC(0)0-alquilo, -CH,=CHC(0)O- arilo, -OPO;R,Rpz, -OPO3RyRpz,

-CH2PO3Rp1Rp2, -OPO2(S)Rp1Re2, ¥ - C(Z')NZ")PO3Rp1Re2;
En algunas modalidades, los compuestos de la invenciéon son

compuestos de la férmula I-1.

@5
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B I-1
5
Otro grupo especifico de compuestos de la invencidon son
compuestos de la féormula 1-2. ’
10
R1_’A/\\O
1-2
En otros aspectos, la presente invencion estd dirigida a un
compuesto de la formula Il:
13
Rl
\/
Ry—A—C—X4
I
20 o una sal farmacéuticamente aceptable del mismo, en donde:

R1 es hidrégeno, halégeno, ciano, alquilo, arilo, heteroarilo,

cicloalquilo, heterocicloalquilo, aralquilo, heteroalquilo, -O-alquilo, -O-arilo, -O-

\

heteroarilo, -S-alquilo, alquileno-O-alquilo, alquileno-CO,H, alquileno-
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COgzalquilo, alquiloSO;, alquilensulfonilo, alquileno-CO-amino, alquileno-CO-

|

alguilamino, alquileno-CO-dialquilamino, an.uileno-NH-COzH, alquileno-NH-

COaalquilo -COzalquilo, -OH, -C(O)-alquilo, l-C(O)O-alquiIo, -CONH,, - CO-
alquilamino, -CO-dialquilamino, amino, alquilaimino, o dialquilamino, cualquiera
de los cuales puede ser opcionalmente sustituido en carbono con 1, 2 6 3
grupos seleccionados de halégeno, alquilo, halogenoalquilo, -CF3, -CN, -OH, o
-O-alquilo;

A es alquileno (C4-Cyo), alquenileno (C2-Cz), 0 alquinileno(Co-
Cyp), cada uno de los cuales puede ser substituido en carbono con 1, 2 6 3
grupos seleccionados de OH, COyH, lCOganuilo, halégeno, amino,
alquilamino, dialquilamino, -O-alquilo, alquﬁileno-o-alquilo, alquileno-OH, o
alquileno-COH; ]

X1 es un enlace o es CHj, O, !’CHQO', S, -S(0), -S(0),, -C(O)-,

-C(0)0-, 0 NR,, en donde Ry es H o alquilo(C1-Ce);

R'y R" son cada uno indepenq'ientemente hidrogeno, halégeno,
alquilo opcionalmente sustitqido en carbonojcon halégeno, alquilo, o tomados
junto al carbono al cual estan unidos formajn C=0ounanillode 3,4,566

miembros, que contiene opcionalmente 1 6 ? heteroatomos seleccionados de

O NH, N-alquilo, SO o SO,, cualquiera de I0f cuales puede ser opcionalmente

sustituido en carbono con alquilo o halégeno;

Rs estd ausente, es hidrogeno, haldgeno, ciano, alquilo, arilo,

|

f |
heteroarilo, cicloalquilo, heterocicloalquilo, aralquilo, heteroalquilo, -O-alquilo,

|

-O-arilo, -O-heteroarilo, aralcoxi, heteroaralcoxi, -S-alquilo, alquileno-O-alquilo,

|
\

|
|
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alquileno-CO3H, alquileno-COsalquilo, anuiloI?SOZ. alquilensulfonilo, alquileno-
CO-amino, alquileno-CO-alquilamino, alquiIe"no-CO-dianuiIamino, alquileno-
NH-CO,H, alquileno-NH-CO,alquilo -COganu‘ilo, -OH, -C(0O)-alquilo, -C(0)0O-

alquilo, -CONH,;, -CO-alquilamino, -CO-dianuiIamino, amino, alquilamino vy

|

dialquilamino, cualquiera de los cuales puede’ ser opcionalmente sustituido en

carbono con 1, 2 6 3 grupos seleccionados [de halégeno, alquilo, OH, o -O-

alquilo; I

N |
I A
~_

es fenilo o piridilo;

|

(=) r

es arilo, heteroarilo, heterociclo o cicloalquilg, cualquiera de los cuales puede
ser opcionalmente sustituido en carbono con!1, 2 6 3 grupos seleccionados de
halogeno, alquilo, O-alquilo, CO2H, COgalquii'Io, halégeno, amino, alquilamino,

dialquilamino, -O-alquilo, alquileno-O-alquilo, alquileno-OH, o alquileno-COH,

siempre que
/*\
&)

no sea ’

R4 es hidrégeno, ciano, alquilo, arilo, heteroarilo, alquileno-O-




alquilo, alquileno-OH, arilo, alquileno-O-alquilo, -CO,H, -CO,-alquilo,

alquileno-CO2H, o alquileno-CO,-alquilo, alquileno-OC(O)R en donde R es
hidrégeno o alquilo; cicloalquilo, heterocicloélquilo, alquileno-NH,, alquileno-
alquilamino, o alquileno-dialquilamino, cualquiera de los cuales puede ser
opcionalmente sustituido en carbono con 1,2 6 3 grupos seleccionados de
OH, CO3H, COgalquilo, halégeno, amino, |alquilamino, dialquilamino, -O-
alquilo, alquileno-O-alquilo, alquileno-OH, o al;quileno-COZH;

Rs y Rg se seleccionan cada un}o independientemente del grupo

que consiste de hidrégeno, alquilo, alquileno-OH, arilo, alquileno-O-alquilo,

-COyH, CO»-alquilo, alquileno- OC(O)anuiIo,i cicloalquilo, heterociclo, -C(O)-

alquilo, -C(O)-arilo, C(O)-aralgquilo, -C(O)iQalquilo, -C(O)-Oarilo, -C(O)-
Oaralquilo, algquileno-amino, alquileno-alquilamino, y alquileno-dialquilamino,

cualquiera de los cuales puede ser opcionalmente sustituido en carbono con
|

halogeno, alquilo, hidroxilo, CO2Hs COzanuiIQ o alcoxi; o;

Rs y Rs, junto con el nitrégen‘o al cual estan unidos, pueden

|
|

formar un anillo saturado o insaturado de 3, 4, 5 6 6 miembros, que contiene
opcionalmente 1 6 2 heteroatomos adicionalés seleccionados de O, S, NH, o
N-alquilo, y opcionalmente sustituido en é:arbono con halégeno, alquilo,
hidroxilo o alcoxi;

R; se selecciona del grupo q}ue consiste de -OH, -O-alquilo,
-alquileno-OH, -CO3H, -alquileno-COzH, I—C(O)O-alquilo, -alquileno-CO,-
alquilo, -C(0O)0O-arilo, -CH2=CHCOEZH, ~-CH»=CHC(0O)O-alquilo,

-CHQ"—'CHC(O)O-GFHO, -OPOsz-]Rpg, ~DPO3Rp1Rp2, -CH2PO3Rp1Rp2,

. =
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-OPO2(S)Rp1Rp2, ¥ -C(Z'NZ")PO3Rp1Rp2, cualquiera de los cuales puede ser

opcionalmente sustituido en carbono con halogeno, alquilo, hidroxilo, carboxi,
o alcoxi; y en donde
Z' es hidroxilo o halégeno;

Z" es H o halégeno;

Rp1 ¥ Rp2 son cada uno indepe;ndientemente hidrégeno, alquilo

de C4-Cg, arilo, o uno de los siguientes grupo§:

o o 0 . 0
g‘—HZC\O)k ngzc\O/‘]\/ %’"HzC\o/u‘\( Q“HZC\OJK‘<

@] H, o] H, @] )\ [o] /‘<
f—mc, I %/C‘o)J\o/\ ;,c\o)’\o G

0" O

Me o Me fe) Me Q hlﬁe

o
N y C CH
§"(“H\O/u\ E/CH\O/U\/‘ E/ H\O)}\‘/ §/ \O/LH<

- [
R L b N o NT

Y es heterociclo o heteroarilo.
En algunas modalidades, R es arilo o heteroarilo, opcionalmente
sustituido con 1, 2 6 3 grupos seleccionados de haldégeno, alquilo,

halogenoalquilo, -arilo, -CF3, -CN, -OH, o -O-alquilo. En algunas modalidades,

Ri1 es arilo, v.gr., fenilo, opcionaimente | sustituido con 1 & 2 grupos
seleccionados de -CF3;, -CN, -OMe, -Cl o -F. En algunas modalidades, R4 es
heteroarilo, v.gr., tiofeno o benzotiofeno, oppionalmente sustituido con 1 6 2
grupos seleccionados de fénilo, -CF3, -CN, -OMe, -Cl o -F. En algunas

|

modalidades, Ry es hidrégeno. En otras modglidades, R4 es fenilo. En algunas

N



modalidades, Ry es piridilo. En otras modalidades, R es tiofenilo. En otras

modalidades adicionales, Ry es ciclohexilo. En algunas modalidades, Ry es
ciclopentilo.

En algunas modalidades, A e}s un alquileno de C4-Cqo. En
algunas modalidades, A es un alquileno d;e C+-Cq1o ramificado. En otras
modalidades, A es n-octilo. En otras modali‘dades, A es n-heptilo. En otras
modalidades, A es n-hexilo. En algunas modalidades, A es un alquileno de C;-
Cs. En algunas modalidades, A es n—pentilo.! En otras modalidades, A es n-
butilo. En otras modalidades adicionale;s, A es n-propilo. En oftras
modalidades, A es etilo. En otras modalidade; adicionales, A es metilo.

En algunas modalidades, X; es O. En otras modalidades, X; es
S. En otras modalidades adicionales, X1 es $O,. En algunas modalidades, X;

es CH,. En otras modalidades, X, es C=0. En otras modalidades adicionales,

CHz0O, en donde ya sea el oxigeno o el carbono puede ser unido a

=

A

En algunas modalidades, R' es hidrogeno. En otras modalidades,

R' es metilo. En algunas modalidades, R" es hidrégeno. En otras modalidades,

R" es metilo. En algunas modalidades, R'y R" tomados junto con el carbono al

|

cual estan unidos, es C=0, con la condicién de que sélo uno de X5 0 R'y R"
tomados junto con el carbono pueden formar" C=0.
En algunas modalidades, Rj esté ausente. Por ejemplo, en el

caso de compuestos en donde

- 957
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es

S

Wi
N-N

£

Rs se consideraria ausente, poque no hay sustituyentes en el anillo. En otras

|

modalidades, R3 es halégeno. i

En algunas modélidades, R4 es hidrogeno. En otras
modalidades, R4 es an alquilo, v.gr., un altﬁuilo de C4-C4. Por ejemplo, en
algunas modalidades, R; es metilo. Enl‘ algunas modalidades, R; es
hidroximetilo. ’

En algunas modalidades, R;5 es hidrégeno. En algunas
modalidades, Rs es hidrégeno. En algunas! modalidades, Rs es an alquilo,

v.gr., un alquilo de C4-C4. En algunas modalidades, Rg es an alquilo, v.gr., un

alquilo de C4-Cy4.

En algunas modalidades, R; es|OH. En otras modalidades, R; es

CO,H. En otras modalidades adicionales, R; es CO-Me o CO,Et. En otras

modalidades, R; es CO,-fenilo. En otras modalidades adicionales, R; es
-OP(O)3H». En otras modalidades, R; es -CH,;P(O)3Ho.

En algunas modalidades,

es fenilo. En otras modalidades,
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es piridilo.

O

)

En algunas modalidades,

es

En algunas modalidades,

En algunas modalidades,

es

w3

En algunas modalidades,
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es
O
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En algunas modalidades,

&)

€s

€7

o)
N-N |

En algunas modalidades,

es

En algunas modalidades,

)

NR]J |
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En algunas modalidades,
)

es
N\;—] |

En algunas modalidades,

()

—

es

En algunas modalidades,
)

s
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w

€s

En algunas modalidades,
)

es
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En algunas modalidades,

O

es

.S

€7

En algunas modalidades,
)

es

€s

lllquilo
7

En algunas modalidades,

7
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En algunas modalidades,
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es

7

10 ]

<
N—N

En algunas modalidades,
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N
N
N‘

En algunas modalidades,
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es
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|

En cada una de las estructuras anteriores, R puede ser hidrégeno o alquilo.

En algunas modalidades,

.

&)

5 es piridilo. En algunas modalidades,

&

es

N
%Tr"
‘P’“/\4N

10
en donde «wwwn o indica los puntos de‘l unién del anillo B al resto del
compuesto.
En algunas modalidades, los compuestos de la formula |l son
compuestos de la formula I1-1. .
15 - |_R;
|
)N
b
Y )
NRsRg
R1_A"\O
CFs 1I-1
en donde
20 e
Y
(@)
2-Y,

es un anillo de heteroarilo que contiene hasta cuatro heteroatomos
|

|

seleccionados de N, O, o S, opcionalmepte sustituidos en carbono con

71
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Y2 vy Y3 son cada uno indepe:ndientemente CH; N; O, o S

halégeno o alquilo, en donde

YiesCH,N, S, 00:;

siempre que cuando ’

5 /Y1

@) |

Yo,
contiene un N-H, ese hidrégeno puede ser reemplazado por alquilo; y
Yses CoN. .
En algunas modalidades, los c;ompuestos de la formula I son

10 compuestos de la formula i1-2.

Y}ﬁ
NRsRa
R—A"0

Fs -2
I35 En otras modalidades, comp:)uestos de la formula Il son

compuestos de la férmula 1-3. f

v =3 " Ra

O —Ry
S |

N“QSRB

R.—A""0

CFs . 11-3

‘Compuestos de la formula Il son

En algunas modalidades, los

compuestos de la férmula [i-4.
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R—A" 0
CF,

wh

. 11-4

invencion incluyen compuestos listados en el|siguiente cuadro:

N NHp

N NHp
A\ wMe [r\ «Me
I S>—k/OH \S%K/O\p,,o
o\
AN T N e N s HO OH
CF, CFs
N NHzOH N NHz OH
0 [ >
= ] S OH S O*P',O
s\
PN NS X P Vs HO QOH
CF,4 CF,

En algunas modalidades, Io§ compuestos de la presente
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_n  NHy
Ni N .-\MeO
| N
NN HO OH

CF;

/@/\/\/\o
Fic CF,
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N WNHZ
L/\h !\ s \_oH
\/\//\,/\//\O ==
CF,
-NHz
;: Fa
I NH,
OH
\(/ v\
N"N I NH
e
I ~ S OH
=
CF3
Nl-"{ 2 NH;
S g OH
|
V\\/\o =
-N =
NN PN
[/”“ S OH
paN o
CFs CF,
~N =
r\# N
J g oo
e ~—">0
CFa
N’N ENH?
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N~f‘{ NH,
= s o
| l p=0
HO
1 CF3
NN 3 NH,
1 \
j s o "
Ho-B*
| & OH
. &F
N’N> 2 NH,
| ‘ﬁ<”°"o
Ho- P
l = O OH
o CF3 ‘
j NN 2 NH,

-N =
| N NH2
R S o)
=0
S | = HO-P
F4C~ O OH
TN\ CF
3
Qs
N-N T NH,
]
S%(_o\ B
S T N W HO om
CFs
N-N 5 NH
o H~2
7] S C _o
| pae
CF4 CFj
-~N z
N7y HNH2
Q/\ ° O\P”O
FsC’| Q HO \OH
CFs
NN ENH;
F4Cl s o
@\/\O ,P\'/O
HO oK
CF,




N-N £ NH,
I 53
(’/ ' S ‘<.—0H
N \O
CF4q
~N =
R
©/Ls OH
S
[\/} ¢F3
NN ENH,
! ,
i = S>\</OH
“\’A‘o’v ]/
o CFs
N-N I NH,

73

~N H
r\; D £,NH,
AN S Q o
o R
HO oM



CFy
~N =
NN I NHe
N A I I . o OH
A \/\O ==
CFy
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CF,
N-N 2 NH,

F CF3
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N O S OH
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CF,

CF,
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NN ' NHa
1 O Me
Tl
P N -
CF3
N-N NH,
I vl
S OH
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3
NH,
N'O
{7\ Me
N OH
P T e S
CF,
N—NH NH>
L 2 iMe
. { = OH
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CFj
N-Q N
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N P

CFgy
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i\
- A
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N
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N
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N-N NH,
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CFa
NN NH>
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NH,
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CF3
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CF3
Nao NHa
Ly < 'Me
Qo
iy
HO oH
CFy
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Fa ) \>* 0, ,,0
| ‘AM
\L)v\_/\./\o HO OH
CFy
N NH, NH2

»Me

S OH

) HO OH
;;/\ NG /Q)\
5 FJ‘\/ CFy F

F

NH
~N Nty 4N 2
s S OH 3 K]/Ls ospffo
s\
\V/\/\O N I ' = 0"’% HO OH
f CF, = = CFg
F
NHZ . N NHe
) \Mu
/O\/\/ ’OH ’©\/\/\/\ s
0 ,\/\o FaC r(O “on
NH NH,
N~ , 2, N’h{ LeiVig
LG ! s>“@'%** F1C ! SH,'QP,,O
©\/\/\/\ o \©\/\/\/\0/ HG o
CF,4 CFs '

asi como sales farmacéuticamente aceptables, derivados de

5 fosfato, simuladores de fosfato, o ané\Iogos1 de precursor de fosfato de los

mismos. .

En algunos aspectos, la presente invencién esta dirigida a un

compuesto de la férmula lll: : .

III
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o una sal farmacéuticamente aceptable del mismo, en donde:

R1 es hidrégeno, haldgeno, ciano, alquilo, arilo, heteroarilo,
cicloalquilo, heterocicloalquilo, aralquilo, hete:roalquilo, -O-alquilo, -O-arilo, -O-
heteroarilo, -S-alquilo, anuiIeno-O-anuiIé, alquileno-CO,H,  alquileno-

COgalquilo, alquiloSO,, alquilensulfonilo, alquileno-CO-amino, alquileno-CO-

alquilamino, alquileno-CO-dialquilamino, alquileno-NH-CO,H, alquileno-NH-

COqalquilo -COqalquilo, -OH, -C(O)-alquilo, -C(O)0O-alquilo, -CONH,, -CO-
alquilamino, -CO-dialquilamino, amino, alquila|1mino, o dialquilamino, cualquiera

|

de los cuales puede ser opcionalmente sustituido en carbono con 1, 2 6 3
grupos seleccionados de halégeno, alquilo, hfalogenoalquilo, -CF3, -CN, -OH, o
-O-alquilo;

A es alquileno(C+-Cy), alquenileno(C,-Cyg), o alquinileno(C,-
Caz0), cada uno de los cuales puede ser opciionalmente sustituido en carbono

|

con 1, 2 6 3 grupos seleccionados de OH, CO,H, COgalquilo, haldégeno,

|

amino, alquilamino, dialquilamino, -O-alquil‘o, alquileno-O-alquilo, alquileno-
OH, o alquileno-CO3H;

X1 es un enlace o es CHy, O, -CH,0-, S, -S(0), -S(0),, -C(0)-,
-C(0)0-, OrNR,, en donde Ry es H o alquilo(C+-Cg),

R'y R" son cada uno independientemente hidrégeno, halégeno,

alquilo opcionalmente sustituido en carbono|con halégeno, alquilo, o tomados

junto al carbono al cual estan unidos formap C=Oounanillode 3,4,566
J

miembros, que contiene opcionalmente 1 6 2 heteroatomos seleccionados de

O NH, N-alquilo, SO, o SO, cualquiciera de los cuales puede ser

|
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opcionalmente sustituido en carbono con alquilo o halégeno;

R; esta ausente, hidrégeno, ihalégeno, ciano, alquilo, arilo,
heteroarilo, cicloalquilo, heterocicloalquilo, afalquilo, heteroalquilo, -O-alquilo,
-O-arilo, -O-heteroarilo, aralcoxi, heteroaralcoxi, -S-alquilo, alquileno-O-alquilo,
alquileno-CO,H, alquileno-COqalquilo, anuiIoﬁSOg, alquilensulfonilo, alquileno-
CO-amino, alquileno-CO-alquilamino, alquileno-CO-dialquilamino, alquileno-
NH-CO,H, alquileno-NH-COsalquilo -COzalqﬁilo, -OH, -C(O)-alquilo, -C(O)O-
alquilo, -CONH,, -CO-alquilamino, -CO-dialquilamino, amino, alquilamino y
dialquilamino, cualquiera de los cuales puede ser opcionalmente sustituido en
carbono con 1, 2 6 3 grupos seleccionados ‘de halégeno, alquilo, OH, o -O-
alquilo;

/1\

TN

A

-

es fenilo o piridilo;

es arilo, heteroarilo, heterociclo, o cicloalquilo, cualquiera de los cuales puede
ser opcionalmente sustituido en carbono con 1, 2 é 3 grupos seleccionados de
halégeno, alquilo, O-alquilo, CO2H, COsalquilo, halégeno, amino; alquilamino,

dialquitamino. -O-alquilo, alquileno-O-alquilo, alquileno-OH, o alquileno-COyH,

siempre que

@
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R4 es hidrégeno, ciano, anuilc}i), arilo, heteroarilo, alquileno-O-
alquilo, alquileno-OH, arilo, alquileno-Okalquilo, -COH, -COg-anuilé,
alquileno-CO,H, o alquileno-CO;-alquilo, alquileno-OC(O)R en donde R es
hidrégeno o alquilo; cicloalquilo, heterocicloglquilo, alquileno-NH,, alquileno-
alquilamino, o alquileno-dialquilarnino, cualc!quiera de los cuales puede ser
opcionalmente sustituido en carbono con 1, 2 6 3 grupos seleccionados de
OH, CO.H, COasalquilo, halégeno, amino, alquilamino, dialquilo amino, -O-
alquilo, alquileno-O-alquilo, alquileno-OH, o a;lquileno-COZH;

Rs y Re se seleccionan cada uno independientemente del grupo
que consiste de hidréogeno, alquilo, alquileno-OH, arilo, alquileno-O-alquilo,
-CO,H, CO;-alquilo, alquileno- QC(O)anuiI(E), cicloalquilo, heterociclo, -C(O)-

f

alquilo, -C(O)-arilo, C(O)-aralquilo, -C(O)-i Oalquilo, -C(0O)-Oarilo, -C(O)-
Oaralquilo, alquileno-amino,' alquileno-alquilamino, y alquileno-dialquilamino,
cualquiera de los cuales puede ser opciona’lmente sustituido en carbono con
halégeno, alquilo, hidroxilo, CO,H, COalquilo o alcoxi; o

Rs y Rg, junto con el nitrbgeno al cual estan unidos, pueden
formar un anillo saturado o insaturado de 3,‘ 4, 5 6 6 miembros, que contiene
opcionalmente 1 6 2 heteroatomos adicionales seleccionados de O, S, NH,.o

N-alquilo, y opcionalmente sustituido en carbono con haldégeno, alquilo,

hidroxilo o alcoxi;
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Rs es hidrogeno, alquilo o arilo; y.

nes0, 1062 .

En algunas modalidades, R4 es a‘lrilo o heteroarilo, opcionalmente
sustituido con 1, 2 6 3 grupos selecci’onados de halogeno, alquilo,
halogenoalquilo, -arilo, -CF3, -CN, -OH, o -O-alquiio. En algunas modalidades,
R{ es arilo, v.gr., fenilo, opcionalmente !sustituido con 1 6 2 grupos
seleccionados de -CFj;, -CN, -OMe, -Cl o -F. En algunas modalidades, Ry es
heteroarilo, v.gr., tiofeno o benzotiofeno, opcionalmente sustituido con 1 6 2
grupos seleccionados de fenilo, -CFs, -CN, -OMe, -Cl o -F. En algunas
modalidades, Ry es hidrégeno.‘ En otras modalidades, R4 es fenilo. En algunas
modalidades, Ry es piridilo. En otras modalidades, R; es tiofenilo. En otras
modalidades adicionales, Ry es ciclohexilo. ’En algunas modalidades, R es
ciclopentilo. .

| En algunas modalidades, A Fs un alquileno de C4+-Cqo. En
algunas modalidades, A es un alquileno c‘?ie C4-C1p ramificado. En oftras
modalidades, A es n-octilo. En otras moda"lidades, A es n-heptilo. En otras
modalidades, A es n-hexilo. En algunas mod:alidades, A es un alquileno de Cy-
Cs. En algunas modalidades, A es n—pentilqg. En otras modalidades, A es n-
butilo. En otras modalidades adicionalés, A Tes n-propilo. En otras
modalidades, A es etilo. En otras modalidadés adicionales, A es metilo.

En algunas modalidades, X e’s O. En otras modalidades, X; es

S. En otras modalidades adicionales, X1 es ’SOZ. En algunas modalidades, X,

’ .
es CH,. En otras modalidades, X; es C=0. En otras modalidades adicionales,

|
|

|

. 78%5
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CH,0, en donde ya sea el oxigeno o el carbo

Q

no puede ser unido a

En algunas modalidades, R' es hidrégeno. En otras modalidades,

R'es metil'o. En algunas modalidades, R" es 1hidr()geno. En otras modalidades,

R" es metilo. En algunas modalidades, R'y R" tomados junto con el carbono al

cual estan unidos, es C=0, con la condicién

tomados junto con el carbono pueden formar

de que sélo uno de X; 0 R'y R"

C=0.

En algunas modalidades, R; esta ausente. Por ejemplo, en el

caso de compuestos en donde

es

R3 se consideraria ausente, poque no hay sustituyentes en el anillo. En otras

modalidades, R3 es haldgeno.

En algunas _modalidades,

R4

es hidrégeno. En otras

modalidades, R4 es an alquilo, v.gr., un alquilo de C-C4. Por ejemplo, en

algunas modalidades, R4 es metilo. En

hidroximetilo.

En algunas modalidades, Rs

modalidades, Rg es hidrogeno. En algunasI

algunas modalidades, Rs es

es hidrégeno. En algunas

modalidades, Rs es an alquilo,
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v.gr., un alquilo de C4-C4. En algunas modalidades, Rg es an alquilo, v.gr., un

alquilo de C4-Cy.

En algunas modalidades,

(2

es fenilo. En otras modalidades,

es piridilo.

En algunas modalidades,

es

]

En algunas modalidades,

&)

R
N

v

En algunas modalidades,

|
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En algunas modalidades,
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En algunas modalidades,
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e
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N-N

En algunas modalidades,

es
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En algunas modalidades,

&

es

0

NNJ |

En algunas modalidades,

O

es

.S
N

En algunas modalidades,

O

es |
s
e
\
\N_/7 |
En algunas modalidades,

&)

es
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En algunas modalidades,
()
es

En algunas modalidades,

es

es
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En algunas modalidades,
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es

Alquilo

|

N
7

En algunas modalidades,
es

En algunas modalidades,

B

e

\

es

En algunas modalidades,

&

es
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En algunas modalidades,

&)

€es

N
NT D

RN—N

En cada una de las estructuras anteriores, R puede ser hidrégeno o alquilo.

&

es piridilo. En algunas modalidades,

O

es

En algunas modalidades,

en donde “www>  indica los puntos dl union del anillo B al resto del
compuesto.
En algunas modalidades, los compuestos de la presente

invencion incluyen los compuestos listados en el siguiente cuadro:
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N NHy
B tiMe
= l/[S CO,H
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~N NHa
r\f D ~Me
s nCOzH
NN
CFa
N NH
‘\} \ ~Me
= 1 s r]COzH
o X
CFq
N NHp
;N ~Me
© g ’COQH
\//\/\O
CFj
NH,
N [ -COH
' 2
/\;/\'/\/\O %
CFy

en donde n para cada compuesto es 0, 1 0 2, asi como sales

farmacéuticamente aceptables, derivados de {fosfato, simuladores de fosfato, o

analogos de precursor de fosfato de los mismos.

Los compuestos de la presente

compuestos:

invencion incluyen los siguientes

(S)-2-Amino-2-(5-(4-(octiloxi)-3-(trifluorometil)fenil)tiazol-2-
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il)propan-1-ol;

2-Amino-2-(5-(4-(octioni)-3-(trifl'dorometil)fenil)tiazol-2-i|)propano-

(S)-2-Amino-2-(5—(4-(octiloxi)-3—(‘triﬂuorometiI)fenil)-1 ,3,4-

1,3-diol;

tiadiazol-2-il)propan-1-ol,
(S)-2-Amino-2-(5-(4-(5-fenilpentiloxi)-3-(trifluorometii)fenil)-1,3,4-
tiadiazol-2-il)propan-1-ol;
(S)-2-Amino-2-(5-(4-(4-fenilbutoxi)-3-(trifluorometil)fenil)-1,3,4-
tiadiazol-2-it)propan-1-ol,
(S)-2-Amino-2-(5-(4-(noniloxi)-3-(trifluorometil)fenil)-1,3,4-
tiadiazol-2-il)propan-1-ol;
(S)-2-Amino-2-(5-(4-(deciloxi)-3(triffuorometil)fenil)-1,3,4-
tiadiazol-2-il)propan-1-ol,

(S)-2-Ammo-2-(5-(3-(trifluorometil)-4-(5-(4-(trifluorometil)fenil)-

pentiloxi)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol;
(S)-2-Amino-2-(5-(3-(trifluoromeltil)-4-(5-(3-
(trifluorcmetil)fenil)pentiloxi)fenil)-1 ,3,4-tiadialol-2-iI)propan-1 -ol;
(S)—2—Amino-2-(5-(4-(6-feniIhexiiloxi)-3-(trifluorometil)fenil)-1 ,3,4-
tiadiazol-2-il)propan-1-ol;
(S)—2—Amino-2-(5-(4-(5-(4-f|uororfenil)pentiloxi)-S—

(trifluorometil)fenil)-1,3,4-tiadiazol-2-if)propan-1-ol:

(S)-2-Amino-2-(5-(4-(5-(3-f|uoro}fenil)pentiloxi)-3-

(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol,
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(S)-2-Amino-2-(5-(4-((4-fenil-5-(trifluorometil)tiofen-2-il)metoxi)-3-
(trifftuorometil)fenil)-1,3,4-tiadiazol-2-il)propan-{-ol,

(S)-2-Amino-2-(5-(4-(7-fenilheptiloxi)-3-(trifluorometil)fenil)-1,3,4-
tiadiazol-2-il)propan-1-ol;

(S)—2~Amino-2-(5-(3-(triﬂuoromet!il)-4-(2-

(trifluorometil)fenetoxi)fenil)-1,3,4- tiadiazol-2-il)propan-1-ol;
(S)-2-Amino-2-(5-(3-(txifluorometil)-4-(3-
(trifluorometil)fenetoxi)fenil)-1,3,4- tiadiazol-Z-IiI)propan—1 -ol;

(S)-Z-Amino-2-(5—(3-(trifluorometil)-4-(4-

(trifluorometil)fenetoxi)fenil)-1,3,4- tiadiazol-2-il)propan-1-of;

(S)-2-Amino-2-(5-(4-(benziloxi)-3-(trifluorometil)fenil)-1,3,4-

|

|
(S)—2-Amin0-2-(5-(4-fenetoxi-3-(:criﬂuorometiI)fenil)-1 ,3,4-tiadiazol-

tiadiazol-2-il)propan-1-ol;

2-il)propan-1-ol,
(S)-2-Amino-2-(5-(4-(3-fenilpropoxi)-3-(trifluorometil)fenil)-1,3,4-
tiadiazol-2-il)propan-1-ol,

(S)-2-Amino-2-(5-(4-(benzofuran-2-ilmetoxi)-3-

(triffluorometil)fenil)-1,3,4- tiadiazol-2-il)propan-1-ol,
(S)-2-Amino-2-(5-(4—(benzo[b]tic;ern—Z-iImetoxi)-3-

(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol;
(S)-2-Amino-2-(5-(4-(benzo[d][1,3]dioxol-5-ilmetoxi)-3-

(trifluorometil)fenil)-1 ,3,4-tiadiazo|—2-iI)propani—‘l -ol;

(S)-2-Amino-2-(5-(3-(trifluorometil)-4-(4-(3-

7

é&,_

!
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(trifluorometil)feniI)butoxi)fen‘il)-1 ,3,4-tiadiazol-2-il)propan-1-ol;

(S)-2-Amino-2-(5-(3-(trifluorometil)-4-(4-(4-
(trifluorometil)fenil)butoxi)fenil)-1 ,3,4-tiadiazol-;2-i|)propan-1 -ol;
(28)—2—Amino—é-(S—(4-(3,7—dimetiioctiloxi)—3—(triﬂuorometil)fenil)-
1,3,4-tiadiazol-2-il)propan-1-ol;
(S)-Z—Amino-2-(5-(4-(4-propiIfen%toxi)-3-(triﬂuorometil)feni|)-1 ,3,4-
tiadiazol-2-il)propan-1-ol; |
(S)-2-Amino-2-(5-(4-(4-butiIfenethi)—S-(triﬂuorometiI)fenil)-1 ,3,4-
tiadiazol-2-il)propan-1-ol;
(S)-2-Amino-2-(5-(4-(4-etilfenetoxi)-3-(trifluorometil)fenil)-1,3,4-
tiadiazol-2-il)propan-1-ol;
(S)-2-Amino-2-(5-(4-(7,7,8,8,8-pentafluorooctiloxi)-3-
(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propani1-ol;

(S)-2-Amino-2-(5-(4-(4-(2-fluorofenil)butoxi)-3-(trifluorometil)fenil)-

1,3,4- tiadiazol-2-il)propan-1-ol;
(S)-2-Amino-2-(5-(4-(4-(3-fluorofenil)butoxi)-3-
(triflworometil)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol;
(S)-2-Amino-2‘-(5-(4-(4-(4—fluorofeniI)butoxi)-3-(trifluorometil)feniI)-
1,3,4-tiadiazol-2-il)propan-1-ol; ]
(S)-2-Amino-2-(5-(4-(6-(2-fluorofenil)hexiloxi)-3-
(trif'luorometil)fenil)—1 ,3,4-tiadiazol-2-iI)propan}—1 -ol;
(S)—2-Amino-2-(5-(4-(6-(3-ﬂuoro!fenil)hexiloxi)-3-

|

(trifluorometil)fenil)-1 ,3,4-tiédiazo|—2-iI)propan-1 -ol;
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(S)—Z-Amino-2-(5-(4-(6-(4-fluorofeizniI)hexiloxi)-3-
(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol;
(S)—2-Amino-2—(5-(4-(5—(3,4-diﬂuc!)rofenil)pentiloxi)-3-
(trifluorometil)fenil)-1 ,3,4-tiadiazol-2—i|)propan-‘1 -ol;
(S)-2-Amino-2-(5-(3-(triﬂuoromet‘il)-4-(5-(2,4,5—
triﬂuorofenil)pentiloxi)fenil)-T,3,4—tiadiazo|—2—il)propan—1 -ol;
(S)—2—Amino-2-(5-(3-(trifluoromet}il)-4—(6—(3—
(triﬂuorometiI)fenil)hexiloxi)fénil)—1 ,3,4-tiadiazél-2-il)propan-1 -ol;
(S)-2-Amino-27(5-(3-(trifluorome’qil)-4-(6-(4-
(triffluorometil)fenil)hexiloxi)fenil)-1 ,3,4-tiadiaz@l-2-il)propan-1 -ol;
(S)-2-Amino-2-(5-(4-(octiltio)-3-(trifluorometil)fenit)-1,3,4-tiadiazol-
2-il)propan-1-ol;
(S)-2-Amino-2-(5-(4-(octilsulfonil)-3-(trifluorometil)fenil)-1,3,4-
tiadiazol-2-il)propan-1-of;
(S)-2-Amino-2-(3-(4-(octiloxi)-3-(trifluorometil)fenil)-1,2,4-
oxadiazol-5-il)propan-1-ol;
(R)-2-Amino-2-(5-(4-(octiloxi)-3-(trifluorometil)fenil)-1H-pirazol-3-
ihpropan-1-ol,
(S)—2-Amino-2‘-(3-(4-(octioni)—3-(trifluorometiI)fenil)isoxazol-5-
il)propan-1-ol;
(S)-2-Amino-é-(5-(4-(0cti|oxi)—3-(trifluorometiI)fenil)—1 ,3,4-
oxadiazol-2-il)propan-1-ol;

(S)-2-Amino-2-(5-(4-(6-fenilhexiloxi)-3-(trifluorometil)fenil)tiazol-2-

7
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il)propan-1-ol;

(S)-2-Amino-2-(5-(3-(trifluorometil)-4-(5-(4-
(triﬂuorometil)feniI)pentioni)feniI)tiazoI-2—iI)proban-1-ol;

y sales farmacéuticamente aceptables, derivados de fosfato,
simuladores de fosfato, y analogos de precurs'or de fosfato de los mismos.

Los compuestos de la presente‘ invencion ademas incluyen los
siguientes compuestos:

Fosfato diacido de (S)-2-amino-2-(5-(4-(octiloxi)-3-
(triffluorometil)fenil)tiazol-2-il)propilo;

Fosfato diacido de (S)-2-amino-2-(5-(4-(octiloxi)-3-
(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propilo;

Fosfato diacido de (S)~2famino-2-(5-(4-(5-feni|penti|oxi)-3-
(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propilo;

Fosfato  diacido  de (S)-2-amino-2-(5-(4-(4-fenilbutoxi)-3-

(trifftuorometil)fenil)-1,3,4-tiadiazol-2-il)propilo;

Fosfato d iacido de (S)-2-amino-2-(5-(4-(octiltio)-3-
(trifluorometil)fenil)-153,4-tiadiazol-2-il)propil c&ihidrégeno fosfato;

Fosfato d‘iéCido de: (S)-2-amino-2-(5-(4-(noniloxi)-3-
(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propilo

Fosfato diacido de (S)-2-amino-2-(5-(3-(trifluorometil)-4-(5-(3-

(trifluorometil)fenil)pentiloxi)fenil)-1,3,4-tiadiazol-2-il)propilo;
Fosfato diacido de (S)-2-amino-2-(5-(3-(trifluorometil)-4-(5-(4-

(trifluorometil)fenit)pentiloxi)fenil)-1 ,3,4-tiadia\zo|—2-i|)propiIo;
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Fosfato diacido de (S)-2-amino-2-(5-(4-((4-fenil-5-
(trifluorometil)tiofen-2-il)metoxi)-3-(trifluorometil)fenit)-1,3,4-tiadiazol-2-
i)propilo;

Fosfato diacido de (S)-2-amino-2-(5-(4-(6-fenilhexiloxi)-3-

(trifluorometil)fenil)-1 ,3,4-tiadiazol-2-iI)propilo;

Fosfato diacido de (S)-2-amino-2-(5-(4-(5-(3-fluorofenil)pentiloxi)-
3-(trifluorometil)fenil)-1 ,3,4-tiadiazol-2-i|)propil!o;

Fosfato diacido de (S)-2-amino-F-(S—(4-(5-(4—fIuorofenil)pentiloxi)-
3-(trifluorometil)fenil)-1 ,3,4-fiadiazol-2-il)propilo;

Fosfato diacido de (S)-2-amino-2-(5-(3-(trifluorometil)-4-(4-(3-

(trifluorometil)fenit)butoxi)fenil)-1,3,4-tiadiazol-2-il)propilo;

Fosfato diacido de (S)-2-amino-2-(5-(4-(4-(4-fluorofenit)butoxi)-3-
(trifluorometil)fenil)-1 ,3,4-tia;diazol-2-i|)propi|o;i

Fosfato diacido de (S)-2-amino-2-(5-(4-(6-(3-fluorofenil)hexiloxi)-
3-(trifluorometil)fenil)-1 ,3,4-tiadiazol-2-il)propix}lo;

Fosfato dia’cido de (S)-2-amin£~2-(57(4-(6-(4-fluorofenil)hexiloxi)-
3-(trifluorometil)fenil)- 1,3, 4-tiadiazol-2-il)propilo;

Fosfato ‘diacido de ‘ (S)-2-Amino-2-(5-(4-(5-(3,4-
difluorofenil)pentiloxi)-3-(trifluorometil)fenit)-1,3,4-tiadiazol-2-il)propilo;

Fosfato diacido de (S)-2-amino-2-(5-(3-(trifluorometil)-4-(5-(2,4,5-
trifluorofenil)pentiloxi)fenil)-1,3,4-tiadiazol-2-il)propilo;

Fosfato diacido de ; (S)-2-amino-2-(3-(4-(octiloxi)-3-

(trifluorometil)fenil)-1,2,4-oxadiazol-5-il)propilo;
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Fosfato diacido de (R)-2-amino-2-(3-(4-(octiloxi)-3-
(trifluorometil)fenil)-1H-pirazol-5-il)propilo;

Fosfato diacido de (S)-2-amino-2-(3-(4-(octiloxi)-3-
(trifluorometil)fenil)isoxazol-5-il)propilo;

Fosfato diacido de (S)-2-amino-2-(5-(4-(octiloxi)-3-
(trifluorometil)fenil)-1,3,4-oxadiazol-2-il)propilo;

Fosfato diacido de (S)-2-amino-2-(5-(4-(6-fenilhexiloxi)-3-
(trifluorometil)fenil)tiazol-2-il)propilo; y

Fosfato diacido de (S)-2-amino-2-(5-(3-(trifluorometil)-4-(5-(4-

(trifluorometil)fenil)pentiloxi)fenil)tiazol-2-il)propilo.

Actividad biolégica de los compuestos de la Invencion

Prueba de linfopenia

Algunos de los compuestos descritos aqui se evaluaron para la
capacidad para inducir linfopenia en ratones. Ratones C57B1/6 machos se
dividieron en dos grupos de tres. Un grupo de control recibié el vehiculo de
3% de BSA unicamente. Los otros dos grupos recibieron una sola dosis ya
sea de una dosis espeéificada de compuesto de prueba en vehiculo
administrado por via oral (PO) y por via intravenosa (IV). Después de 6 horas,
los ratones fueron anestesiados con isoflurano y aproximadamente 250 L de
sangre se removio del seno retroorbital y se recolecté en un microcontenedor
de EDTA, se mezclé con un anticoagulante y se coloc6 sobre una mesa

inclinada hasta que se completd el analisis de conteo de sangre (CBC). La
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administracién oral (10 mg/k) de esos compuestos indujo linfopenia
incrementada versus el vehiculo.

Una dosis oral de 10 mg/kg de (S)-2-amino-2-(5-(4-(octiloxi)-3-
(trifluorometil)fenil)tiazol-2-il)propan-1-ol produjo una linfopenia de 75% en
esta prueba.

Una dosis dg 10 mg/kg de (S)-2-amino-2-(5-(4-(octiloxi)-3-
(trifluorometil)fenil)-1,3,4-tiad‘iazol-2-iI)propan-1-ol produjo una linfopenia de

77% en esta prueba.

Unidén a receptores S1P-1 0 S1P-3

En ciertas modalidades, los compuestos de la invenciéon fueron
selectivos para el receptor S1P-1 en comparacion con uno o mas de los
receptores S1P. Por ejemplo, un conjunto de compuestos incluye compuestos
que selectivos para el receptor S1P-1 en relacién con el receptor S1P-3. Los
compuestos selectivos para el receptor S1P-1 pueden ser agonistas del
receptor S1P-1, agonistas significativamente mas débiles de uno o0 mas de
otros receptores y/o antagonistas de uno o mas de otros receptores. Un
compuesto es “selectivo” para el receptor S1P-1 en relacién con un segundo
receptor, si la CEsy del compuesto para el segundo receptor es por lo menos
dos veces mayor que la CEsy para el receptor S1P-1. La CEsp de un
compuesto se determina usando la prueba de union a 35S-GTPyS, como se
describe en WO 03/061567, cuyo contenido se incorpora aqui por referencia

en su totalidad. Ademas o alternativamente, un compuesto es “selectivo” para
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el receptor S1P-1 en relacion con un segundo receptor, si la Clsy del
compuesto para el segundo receptor es por lo menos dos veces mayor que la
Clso para el receptor S1P-1. La Clsg de un compuesto se determina usando la
prueba de union a [**P]1-fosfato de esfingosina, como se describe en Dauvis,
M.D. et al., Sphingosine 1-Phosphate Analogs as Receptor Antagonists. J.
Biol. Chem. (2005) 280:9833-9841, cuyo contenido se incorpora aqui por
referencia en su totalidad.

Los términos “agonista” o agonista de receptor S1P-1" como se
usa aqui incluye los compuestos descritos aqui que se unen a y/o agonizan el
receptor S1P-1. En una modalidad, los agonistas de receptor S1P tienen una
Clsg para el receptor S1P-1 de aproximadamente 100 nM - 0.25 nM,
aproximadamente 50 nM - 0.25 nM, aproximadamente 25 nM - 0.5 nM,
aproximadamente 100 nM o menor, aproximadamente 75 nM o menor,
aproximadamente 50 nM o menor, aproximadamente 40 nM o menor,
aproximadamente 30 nM o menor, aproximadamente 20 nM o menor,
aproximadamente 10 nM o menor, aproximadamente 5 nM o menor,
aproximadamente 1 nM o menor, aproximadamente 0.5 nM o menor, o
aproximadamente 0.25 nM o menor. La Clsg de los compuestos para el
receptor S1P-1 se puede medir usando las pruebas de union descritas en el
ejemplo 13 o aquellas descritas en WO 03/061567. Los compuestos de la
invencion generalmente tienen una Clsp en el intervalo de 100 pM (picomolar)
a 100 M.

Por ejemplo, |
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N-NC NH2
) ey
l X l SH‘O\ pe
t
# 0N HO' “OH

tuvo una Clsg 3.23nM.

Se pretende que los intervalos intermedios para los valores

mencionados anteriormente también sean parte de esta invencion. Por
ejemplo, se pretende qué sean incluidos los intervalos que usan una
combinacion de cualquiera de los valores mencionados anteriormente como
limites superior y/o inferior.
) En una modalidad adicional, el agonista de receptor S1P tiene un
valor de Clsg para el receptor S1P-3 de aproximadamente 10 nM — 10,000 nM,
aproximadamente 100 nM — 5000 nM, aproximadamente 10 nM — 3000 nM,
aproximadamente 10 nM ‘o mayor, aproximadamente 20 nM o mayor,
aproximadamente 40 nM o mayor, aproximadamente 50 nM o mayor,
aproximadamente 75 nM o mayor, o aproximadamente 100 nM o mayor. En
otra modalidad, el compuesto S1P de la invencién se une al receptor S1P-3
con una Clsp de 1000 nM o mayor, 2000 nM o mayor, 3000 nM o mayor, 5000
nM o mayor, 10,000 nM o mayor. La Clsy para el receptor S1P-3 se pueden
medir usando las pruebas de unidn descritas aqui o ééuellas descritas en el
documento WO 03/061567.

Ademas, se éntenderé que los intervalos intermedios a los
valores mencionados anteriormente también se pretende que sea parte de

esta invencion. Por ejemplo, se pretende que sean incluidos los intervalos que
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usan una combinacion de cualquiera de los valores mencionados
anteriormente como limites supeﬁor y/o inferio}.

En otra modalidad, los agonistas de receptor S1P descritos aqui
tienen un valor de Clsg paré el receptor S1P-1 que es aproximadamente 5
veces mas bajo, aproximadamente 10 veces mas bajo, aproximadamente 20
veces mas bajo, aproximadamente 50 veces mas bajo, aproximadamente 10
veces mas bajo, aproximadamente 200 veces mas bajo, aproximadamente
500 veces mas bajo o aproximadamente 1000 veces mas bajo que el valor de
Clso del receptor S1P-3.

Se pretende que los intervalos intermedios a los valores
mencionados anteriormente también sean parte de esta invencion. Por
ejemplo, se pretende que sean incluidos los. intervalos que usan una
combinacién de cualquiera de los valores mencionados anteriormente como
limites superior y/o inferior.

La capacidad de algunos compuestos descritos aqui para unirse
al receptor S1P-1 o S1P-3 también se probd como sigue.

Para la prepéracién de membrana, el ADN de plasmido fue
transfectado a células HEK 293 T usando el protocolo de transfeccion de
FUGENE 6 (publicamente disponible de Roche). En breve, monocapas
subconfluentes de células HEK 293 T fueron transfectadas con la mezcla de
ADN que contenia FUGENE 6 (usando una relacion de 1:3). Las placas que
contenian las células después se colocaron en una incubadora de cultivo de

tejido (5% CO,, 37°C). Las células se cosecharon 48 horas después de la
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adicion del ADN raspando en regulador de PH de HME (en mM: 20 HEPES, 5
MgClz, 1 EDTA, pH 7.4, 1mM PMSF) que contenia 10% de sacarosa sobre
hielo, y se alter6 usando un homogenizador de Dounce. Despuées de la
centrifugacién a 800 x g, el sobrenadante se diluyé con HME sin sacarosa y
se centrifugd a 17,000 x g durante 1 hora. Esta pastilla de membrana cruda se
resuspendié en HME con sacarosa, se formaron alicuotas con ella y se
congelé instantaneamente por inmersién en nitrégeno liquido. Las membranas
se almacenaron a -70°C. La concentracion de proteina se determind
espectroscopicamente por el método de proteina de Bradford.

Para la prueba de unién, [**P]1-fosfato de esfingosina (obtenido
de American Radiolabeled Qhemicals, Inc) se afadio a membranas en 200ul
de placas de 96 pozos con concentraciones de prueba de 2.5 mM [*P]1-
fosfato de esfingosina, 4 mg/ml BSA, 50 mM HEPES, pH 7.5, 100 mM NaCl, 5
mM MgClI2, y 5 ug de proteina. La union se realizé durante 60 minutos a
temperatura ambiente con mezclado suave y se determind recolectando las
membranas sobre placas de filtro de GF/B. Después de secarse las placas de
filtro durante 10 minutos, 50 pl de Microscint 40 se afiadio a cada pozo y el
radionuclido unido al filtro se midié en un contador Packard Top Count. La
unién no éspecifica se defini6 como la cantidad de radioactividad que quedé

en presencia de exceso de S1P no marcado.
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Protocolo de prueba de GTPgS

Preparacion de membrana

Para preparaciones de membrana se realizaron todos los pasos
a 4°C. Células de hepatoma ‘de rata que expresaron establemente el receptor
S1P1 humano o células de »Iéucemia basofilicé de rata (RBL) que expresaron
receptores S1P3 humanos establemente se hicieron crecer a 80% de
confluencia anfés de ser cosechadas en solucion salina regulada en su pH
con 10 ml Phospho (PBS) y centrifugadas a 1200 rpm durante 5 minutos.
Después de la remocién del sobrenadante, la pastilla se resuspendié y las
celulas se homogeneizaron dentro de un mezclador de Waring de vidrio para
2 rafagas de 15 segundos en 200 miIiIiAtros de regulador de pH (50mM
HEPES, 1 mM de leupeptin, 25 ug/ml de bacitracin, 1 mM de EDTA, 1 mM de
PMSF, 2 uM de pepstatin A). EI mezclador se colocé dentro de hielo durante 5
minutos después de cada rafaga y 10-40 minutos después de la rafaga final
para dejar que la espuma se diS1Para. El material después se hizo girar a 500
g durante 20 minutos y el sobrenadante se hizo girar durante 36 minutos a
48,000 g. La pastilla se resuspendié en el mismo regulador de pH que antes
péro sin PMSF y pepstatin‘ A. El material después se forzd a través de una
aguja de 0.6 mm, llenada hasta el volumen requerido (usualmente x4 el
volumen de la pastilla de células original), se formaron alicuotas con el mismo

y se almacend bajo congelamiento a -80°C.
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Prueba de GTPgS$

Hepatoma de réta S1P1 humano o membrana RBL que
expresan S1P3 (1.5 ug/pozo) ée adhirieron a esferas de SPA revestidas con
WGA (0.125 mg/pozo) en un‘ regulador de pH de prueba (HEPES 20 mM,
MgCl; 3 mM, NaCl 100 mM y‘pH ajustado a 7.4 usando KIH 5M, GDP 10 uM
FAC y saponina 80 ug/pozo FAC también se afiadio.

Después de 30 rhinutos de preacoplamiento a 4°C la suspension
de esferas y membrana se “suministré a una placa de pozos Greiner dé
polipropileno de LV384 (uI/po?o), que contenia 0.1ul de compuesto de prueba
0 S1P. 5 ul/pozo [**S]-GTPOS (concentracién final de radioligando de 0.5 nM)
hecha en regulador de pH de prueba se afiadié después a las placas. El coctel
de prueba final (10.1 ul) se centrifugd a 1000 rpm durante 5 minutos y
después se leyo inmediatamente en un Viewlux.

Todos los compuestos de prueba se disolvieron en DMSO a una
concentracion de 10 mM y sé prepararon en 100% de DMSO usando un paso
de dilucion de 1 en 4 paré proveer curvas de respuesta a la dosis de 11
puntos. Las diluciones fperon transferidas a las placas de prueba
asegurandose que la conce{ntracién de DMSO fuera constante a través de la
placa para todas las pruebas.

Todos los datos se normalizaron a la media de pozos de control
16 alto y 16 bajo en cada placa. Después se aplicé un ajuste de prueba de
cuatro parametros. |

" La sal de acido trifluoroacético de fosfato diacido de (S)-2-amino-
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2-(5-(4-(octiloxi)-3-(trifluorometil)fenil)tiazol-2-il)propilo tuvo una pCES50 de 8.5
en la prueba de S1P1y pCE50 de 6.1 en la prueba de S1P3.
La sal de trifluoroacético de fosfato diacido de (S)-2-amino-2-(5-

(4-(octiloxi)-3-(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propilo tuvo una pCE50 de

9.2 en la prueba de S1P1 y pCES50 de 6.1 en la prueba de S1P3.

Métodos para usar compuestos de la invencién

Se ha determinado que los compuestos de la invencién son
utiles en el tratamiento de trastornos asociados con sfingosina 1-fosfato. Por
consiguiente, en una modalidad, la invencion se refiere a un método para
tratar a un sujeto que padece un trastorno asociado con 1-fosfato de
esfingosina, que comprende administrar a un sujeto una cantidad efectiva de
un compuesto de la invencion; es decir, un compuesto de la formula | o
compuestos de otra manera descritos aqui, de tal manera que el sujeto es
tratado para un trastorno asociado con 1-fosfato de esfingosina.

El término “trastorno asociado con 1-fosfato de esfingosina”
incluye trastornos, enfermedades o condiciones que estan asociados con o
son causados por una falta de regulacion en la funcion y/b senalizacion de
receptor S1P o funcion de Iigando de receptor S1P. El término también incluye
enfermedades, trastornos o‘ condiciones que se pueden tratar administrando a
un sujeto una cantidad eféctiva de un agonista de receptor de 1-fosfato de
esfingosina. Dichos receptores incluyen trastornos que estan asociados con

una respuesta inmune apropiada y condiciones asociadas con una respuesta
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inmune sobrereactiva, v.gr., enfermedades autoinmunes. En algunas
modalidades, trastornos asociados con 1-fosfato de esfingosina incluyen
enfermedades autoinmunes. En otras modalidades, trastornos relacionados
con 1-fosfato de esfingosina incluyen inflamacion. En otras modalidades,
trastornos asociados con 1-fosfato de esfingosina incluyen rechazo de
trasplante. En otras modalidades mas, los trastornos asociados con 1-fosfato
de esfingosina incluyen sindrome de insuficiencia respiratoria en adultos

(ARDS). En otras modalidades, los trastornos asociados con 1-fosfato de

esfingosina incluyen asma. En otras modalidades mas, los trastornos

asociados con 1-fosfato de esfingosina incluyen cualquier combinacion de los
trastornos listados aqui.

“Tratamiento”, o “tratar” como se usa aqui, se define como la
aplicaciéon o administracion de un agente terapéutico tal como un compuesto
de la férmula | a un sujeto 'que tiene un trastorno asociado con 1-fosfato de
esfingosina como se describe aqui, con el proposito de curar, cicatrizar,
aliviar, retardar, sanar, alterar, remediar, mitigar, mejorar o afectar la
enfermedad o trastorno, o sintomas de la enfermedad o trastorno. El término
“tratamiento” o “tratar’ también se usa aqui en el contexto de administrar
agentes profilacticamente.

En algunas rﬁodalidades, la eficacia de los compuestos de la
presente invencidén se puéde medir comparando un valor, nivel, aspecto,

caracteristica, propiedad, etc.,, con un “control adecuado”’. Un “control

adecuado” es cualquier control o estandar conocido por un experto en la
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técnica util para prop()sitos‘ de comparacion, etc. En una modalidad, un
“control adecuado” es un val‘or, nivel, aspecto, caracteristica, propiedad, etc.,
determinado antes de adminlistrar una composicion de la presente invencion.
Por ejemplo, la respuesta inmune, etc., se puede determinar antes de
introducir un compuesto de la invencion en una célula o sujeto. En otra
modalidad, un “control adecuado” es un valor; nivel, aspecto, caracteristica,
propiedad, etc., determinado en una célula u organismo, v.gr., una célula u
organismo de control o normal, que presenta, por ejemplo, rasgos normales.
En otra modalidad mas, un “control adecuado” es un valor, nivel, aspecto,

I
caracteristica, propiedad, etc., predefinido. Por ejemplo, un “control adecuado”
puede ser un nivel predefinido de union a un receptor S1P especificado.

‘

Una modalidad adicional de la invencién se refiere a un método
para tratar a un sujeto que; padece un trastorno asociado con 1-fosfato de
esfingosina, que comprendé administrar a un sujeto un compuesto, de tal
manera que el sujeto sea tratado para un trastorno asociado con 1-fosfato de
esfingosina por un compueéto de la invencidn; es decir, un compuesto de la
formula | o compuestos de (;tra manera descritos aqui.

La presente invencion también esta dirigida a un método para
tratar selectivamente un tra‘storno asociado con 1-fosfato de esfingosina, que
comprende administrar a un‘w sujeto una cantidad efectiva de un compuesto de
la invencién, v.gr., comp;uesto de cualquiera de las férmulas I-VIIl o

compuestos de otra manera descritos aqui, de tal manera que el sujeto sea

selectivamente tratado para trastorno asociado con 1-fosfato de esfingosina.
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En ciertas modalidades, el tréstorno asociado con 1-fosfato de esfingosina es
un trastorno asociado con i-fosfato de esfingosina-(1). En una modalidad
particular, el trastorno as‘ociado con 1-fosfato de esfingosina-(1) es
selectivamente tratado en éomparacic’m con un trastorno asociado con 1-
fosfato de esfingosina-(3).

Otra modalidad de la invencion es un método para tratar
selectivamente un trastorno asociado con 1-fosfato de esfingosina, que
comprende administrar a un ‘sujeto un compuesto, de tal manera que el sujeto
sea tratado selectivamente para un trastorno asociado con 1-fosfato de
esfingosina por un compuesto de la invencion, v.gr, compuestos de
cualquiera de las formulas I-VIll o compuestos de otra manera descritos aqui.
En ciertas modalidades, el trastorno asociado con 1-fosfato de esfingosina es
un trastorno asociado con 1-fosfato de esfingosina-(1). En una modalidad
particular, el trastorno asociado con 1-fosfato de esfingosina-(1) es tratado
selectivamente en comparacién con un trastorno asociado con 1-fosfato de
esfingosina-(3).

En otra modalidad, la presente invencion provee un método para
tratar una condicion asociada con un sistema inmunologico activado. Dichas
enfermedades o trastornos;incluyen esclerosis multiple asi como rechazo de
organos, tejidos o celulas trasplantados; enfermedades de injerto-versus-
hospedero ocasionadas por trasplante; sindromes autoinmunes incluyendo
artritis reumatoide; lupus eritematoso sistémico; sindrome de antifosfolipidos;

tiroiditis de Hashimoto; tiroiditis linfocitica; miastenia grave; diabetes de tipo I,

g7
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uveitis; episcleritis; escleritis, enfermedad de Kawasaki, uveo-retinitis; uveitis
posterior; uveitis asociada con enfermedad de Behcet; sindrome de
uveomeningitis, encefalomelitis alérgica; vasculopatia de aloinjerto crénica;
|
enfermedades autoinmunes postinfecciosas incluyendo fiebre reumatica y
glomerulonefritis postinfecciosa; enfermedades de la piel inflamatorias e
hiperploriferativas; soriasis; artritis psoriatica; dermatitis atopica; miopatia;
miositis; osteomielitis; dermatitis de contacto; dermatitis eczematosa;
dermatitis ceborréica; liquen plano; pénfigo; pénfigo ampuloso; epidermdlisis
ampollosa; urticaria; angioedema; vasculitis; eritema; eosinofilia cutaneo;
acne; escleroderma; alopecia areata; queratoconjutivitis; conjuntivitis vernal;
queratitis; queratitis herpética; distrofia epitelial de la cornea; leucoma de la

cornea; pénfigo ocular; ulcera de Mooren; queratitis ulcerativa; escleritis;

oftalmopatia de Grave; sindrome de Vogt-Koyanagi-Harada; sarcoidosis;

~ alergias en polen; enfermedad de vias aéreas obstructivas reversible; asma

bronquial; asma alérgica; asma intrinseca; asma extrinseca; asma por polvo;
asma cronica o por inveriebrados; asma final e hiperrespuestas de vias
aereas; bronquiolitis; bron‘(;quitis; endometriosis; orquitis, Ulceras gastricas;
enfermedades intestinalés isquémicas;  enfermedades intestinales
inflamatorias; enterocolitis ‘necrosante; lesiones intestinales asociadas con
guemaduras termicas; ehfermedades celiacas; proctitis; gastroenteritis
eosinofilica; mastocitosis; ‘enfermedad de Crohn; colitis ulcerativa; dafo

vascular causado por enfermedades isquémicas y trombosis; aterosclerosis;

corazon graso; miocarditis; infarto cardiaco; sindrome aortitis; caquexia debido
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a enfermedad viral, trombosis vascular; migrana; rinitis; eczema; nefritis
intersticial, neuropatia inducida por IgA; sindrome de Goodpasture; sindrome
hemolitico-urémico; nedropatia diabética; glomeruloesclerosis;
glomerulonefritis; nefritis tubhlointersticial; cistitis intersticial; miositis rhultiple;
sindrome de Guillain-Barre; enfermedad de Meniere; polineuritis; neuritis
multiple; mielitis; mononeuritis; radiculopatia; hipértiroidismo; enfermedad de
Basedow; tirotoxicosis; aplasia de gldbulos rojos pura; anemia aplastica;
anemia hipoplastica; purpura trombocitopénica idiopatica;, anemia hemolitica
autoimune; trombocitopenia: autoinmune; agranulocitosis; anemia perniciosa;
anemia megaloblastica; aneritroplasia; osteoporosis; pulmén fibroide;
neumonia intersticial idiopatica; dermatomiositis; leucoderma vulgar; ictiosis
vulgar; sensibilidad fotoalérgica; linfoma de células T cutaneas; poliarteritis
nodosa; corea de Huntington; corea de Sydenham; miocardosis; miocarditis;
escleroderma; granuloma de Wegener; sindrome de Sjogren; adiposis; fascitis
eosinofilica; lesiones de las encias, periodoncio, hueso alveolar, sustancia
Osea dental; alopecia de patrén masculino o alopecia senil; distrofia musculiar;
pioderma; sindrome de Sezary; hipofisitis; insuficiencia adrenal cronica;
enfermedad de Addison; !es;ién de isquemi-reperfusion de érganos que ocurre
bajo conservacion; choqué endotoxico; colitis seudomembranosa; colitis
causada por farmacos o‘radiacién; insuficiencia renal aguda isquémica;
insuficiencia renal cronica; cancer solido de pulmén; malignidad de origen

linfoide; leucemias linfociticas agudas o cronicas; linfoma; soriasis; enfisema

pulmonar; cataratas; siderosis; retinitis pigmentosa; degeneracién macular
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senil; cicatrizacion vitrea; duemadura alcalina de la cérnea; eritema por
dermatitis; dermatitis bullosa; dermatitis cementante; gingivitis; periodontitis;
sepsis; pancreatitis; enfermedad de arteria periférica; carcinogénesis; tumores
de cancer solido; metésjtasis de carcinoma; hipobaropatia; hepatitis
autoinmune; cirrosis biliar ‘primaria; colangitis esclerosante; reseccion de
higado parcial, necrosis de higado agudo; cirrosis; cirrosis alcohdlica;
insuficiencia hepatica; insufibiencia hepatica fulminante; insuficiencia hepatica
de inicio tardio; insuficiencia }hepética “aguda sobre cronica”.

Como se usa aqui, el término “sujeto” incluye animales de
sangre caliente, v.gr., mamiferos, incluyendo humanos, gatos, perros,
caballos, osos, leones, tigres, hurones, conejos, ratones, vacas, ovejas,
cerdos, etc. En una modalidad particular, el sujeto es un primate. En una
modalidad especifica, el prirpate es un humano.

Como se usa aqui, el término “administrar” a un sujeto incluye
suministrar, proveer o a;ilicar un compuesto de la invencion en una
formulacion farmacéutica (éomo se describe aqui), a un sujeto por cualquier
via adecuada para suministro del compuesto al lugar deseado en el sujeto,
incluyendo suministro ya'!'sea por la via parenteral u oral, inyeccién
intramuscular, inyeccién subcutanea/intradérmica, inyeccion intravenosa,
administracion  bucal, suministro  topico, suministro transdérmico y
administracion por la via rectal, colénica, vaginal, intranasal o tracto
respiratorio.

Como se usa aqui, el término “cantidad efectiva” incluye una
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cantidad efectiva, a dosis y durante periodos necesarios para lograr el
resultado deseado, v.gr., suficiente para tratar la condicion en un sujeto. Una
Cantidadcefectiva de un compuesto de la invencion, como se define aqui,
puede variar de acuerdo con factores tales como el estado de enfermedad,
edad y peso del sujeto, y‘la capacidad del compuesto para iﬁducir una
respuesta deseada en el sujeto. Los regimenes de dosis se pueden ajustar
para proveer la respuesta terapéutica oOptima. Una cantidad efectiva es
tambien en la cual cualesqu%era efectos toxicos o perjudiciales (v.gr., efectos
colaterales) del Compugsto son compensados por los efectos
terapéuticamente benéficos.‘

Una cantidad terapéuticamente efectiva de un compuesto de la
invencion (es decir, una dosis efectiva) puede variar de aproximadamente
0.001 a 30 mg/kg de peso corporal, por ejemplo, de aproximadamente 0.01 a
25 mg/kg de peso corporal, por ejemplo, avproximadamente 0.1 a 20 mg/kg de
peso corporal. Cabe entender que todos los valores e intervalos entre aguellos
listados se pretende que sean abarcados por la presente invencion. El experto
en la técnica apreciara que ciertos factores pueden influir en la dosis requerida
para tratar efectivamente a un sujeto, incluyendo pero sin limitarse a la
severidad de la enfermedad o trastorno, tratamientos previos, la salud general
y/o edad del sujeto y otras enfermedades presentes. Mas audn, el tratamiento
de un sujeto con una cantic;iad terapéuticamente efectiva de un compuesto de
la invencion puede incluir un ligero tratamiento o, por ejemplo, puede incluir

una serie de tratamientos. También se apreciara que la dosis efectiva del
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compuesto usado para tratamiento puede incrementar o disminuir durante el
curso de un tratamiento particular.

Los métodos de la invencién ademas incluyen administrar a un
sujeto una cantidad efectiva ge un compuesto de la invencién en combinacion
con otro compuesto farmacéuticamente activo conocido para tratar la
enfermedad o condicidén, v.gr.,, un agente inmunomodulador o un agente
antiinflamatorio. Compuestoé farmaceuticamente activos que se pueden usar
dependen de la condicion que se ha de tratar, pero incluyen como ejemplos
ciclosporina, rapamicina, FK506, metotrexato, etanercept, infliximab,
adalimumab, agentes antiinflamatorios no es‘teroideos, inhibidores de
ciclooxigenasa-2, tales como celecoxib y refecoxib, y costicosteroides. Otros
compuestos adecuados se; pueden encontrar en Harrison's Principles  of
Internal Medicine, Trigésimo primera edicion, Eds. T. R. Harrison et al.
McGraw-Hill N. Y., N. Y.; y Physicians Desk Reference 50?. edicién, 1997,
Oradell New Jersey, Medic‘:alb Economics Co., cuyo contenido completo se
incorpora expresamente aqui por referencia. El compuesto de la invencién y el
compuesto farmacéuticaménte activo adicional se pueden administrar al

sujeto en la misma composicién farmacéutica o en diferentes composiciones

farmaceéuticas (al mismo tiempo o en tiempos diferentes).

Composiciones farmacéuticas que comprenden compuestos de

la invencidon

La presente invencion provee formulaciones y composiciones
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farmacéuticamente aceptablés que comprenden uno 0 mas compuestos de la
invencion; es decir, compuegtos de la férmula | o compuestos descritos de
otra manera aqui. En ciertas.‘ modalidades, el compuesto de la invencién esta
presente en la formulacion ‘en una cantidad terapéuticamente efectiva; es
decir, una cantidad efectiva para tratar trastorho asociado con 1-fosfato de
esfingosina.

Por Consiguien‘t‘e, en una modalidad, la invencion se refiere a una
composicion farmacéutica que comprende una cantidad terapéuticamente
efectiva de un compuesto de la invencion; es decir, compuestos de la férmula
| o compuestos de otra manera descritos aqui, y un vehicuio
farmaceéuticamente aceptable.

En otra modalidad, la invenciéon esta dirigida a una composicién
farmacéutica empacada que comprende un contenedor que contiene una
cantidad terapéuticamente efectiva de un compuesto de la invencién, es decir,
compuestos de la formula I o compuestos de otra manera descritos aqui; e
instrucciones para usar el compuesto para tratar un trastorno asociado con 1-
fosfato de esfingosina en un sujeto.

El término “«ﬁontenedlo” incluye cualquier receptaculo para
contener la composicion farmacéutica. Por ejemplo, en una modalidad, el
contenedor es el empaqu“e que contiene la composicién farmacéutica. En
otras modalidades, el contenedor no es el empaque que contiene la
composicion farmacéutica, es decir, el contenedor es un receptaculo, tal como

una caja o frasco que contiene la composicién farmacéutica empacada o
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composicion farmacéutica no empacada y las instrucciones para el uso de la
composicion farmacéutica. Mas aun, las técnicas de empaque son bien
conocidas en la técnica. Cabe entender que las instrucciones para usar la
composicion farmaceutica pueden ser contenidas en el empaque que contiene
la composicion farmacéuticé, y como tales las . instrucciones forman una
relacion funcional incrementada al producto empacado. Sin embargo, cabe
entender que las instrucciones pueden contener informacién relacionada con
la capacidad del compuesto para realizar su funciéon destinada, v.gr., tratar,
prevenir o reducir un trastorno asociado con 1-fosfato de esfingosina en un
sujeto.

Otra modalidad de la invencién se refiere a una composicién
farmacéutica empacada que comprende un contenedor que contiene una
cantidad terapéuticamente e;fectiva de un compuesto de la invencion; es decir,
un compuesto de la formula | o compuestos de otra manera descritos aqui, e
instrucciones para usar el compuesto para tbratar selectivamente un trastorno
asociado a 1-fosfato de esfingosina en un sujeto.

Dichas formulaciones farmacéuticamente aceptables tipicamente
incluyen uno o mas compuestos de la invencidon asi como uno o mas
vehiculos y/o excipientes farmacéuticamente aceptables. Como se usa aqui
“‘vehiculo farmacéuticamehte aceptable” incluye cualquiera y todos los
solventes, medios de dispersion, revestimientos, agentes antibacterianos y
antimicoticos, agentes isotonicos y retardadores de absorcion, y similares que

son fisiolégicamente compatibles. El uso de dichos medios y agentes para
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sustancias farmacéuticamente activas es bien conocido en la técnica. Excepto
hasta donde cualquier medib 0 agente convencional es incompatible con los
compuestos de la invenciéﬁ, el uso de los mismos en las composiciones
farmacéuticas se contempla.’

Compuestos farmacéuticamente activos complementarios
conocidos para tratar trasplante o enfermedad autoinmune, es decir, agentes
inmunomoduladores y agentes antiinflamatorios, como se describid
anteriormente, también se pueden incorporar en las composiciones de la
invencion. Compuestos farmacéuticamente activos adecuados que se pueden
usar se pueden encontrar en Principles of Internal Medicine de Harrison.

Una composicién farmacéutica de la invencion se formula para
ser compatible con la via de administracion destinada. Ejemplos de vias de
administracion incluyen administracién parenteral, v.gr., intravenosa,
intradérmica, subcutanea, oral (v.gr., inhalacion), transdérmica (tdpica),
transmucosa y rectal. Soluciones o0 suspensiones usadas para aplicacion
parenteral, intradérmica o subcutanea pueden incluir los siguientes
componentes: un diluyenté estéril tal como agua para inyeccion, solucién
salina, aceites fijos, polietilenglicoles, glicerina, propilenglicol u otros solventes
sintéticos; agentes antibacterianos tales como alcohol bencilico o metil
parabenos; antioxidantes tales como acido sorbico o bisulfito de sodio;
agentes quelatadores tales‘ como etilendiamintetraacético; reguladores de pH
tales como acetatos, citratos o fosfatos y agentes para el ajuste de tonicidad

tales como cloruro de sodio o dextrosa. El pH se puede ajustar con acidos o
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bases, tales como acido clorhidrico o hidroxido de sodio. La preparacion
parenteral se puede contener en ampolletas, jeringas desechables o frascos
‘

de dosis multiples hechos de vidrio o plastico.

Las composicibnes farmacéuticas édecuadas para inyeccion
incluyen soluciones acuosas estériles (en donde son solubles en agua) o
dispersiones, o polvos esteriles para la preparacion extemporanea de
soluciones © dispersioneg inyectables estériles. Para administracion
intravenosa, los vehiculos adecuados incluyen solucion salina fisiologica, agua
bacteriostatica, Cremophor E1TM (BASF, Parsippany, N.J.) o solucién salina
regulada en su pH con fosfato (PBS). En todos los casos, la composicion
farmaceutica debe ser estéril y debe ser fluida al grado que pueda aplicarse
facilmente con jeringa. También debe ser estable bajo las condiciones de
fabricacidon y almacenamiento y se debe conservar contra la accion
contaminante de microorganismos tales como bacterias y hongos. E! vehiculo
puede ser un solvente o medio de dispersion que contiene, por ejemplo, agua,
etanol, poliol (por ejemplo,’ glicerol, propilenglicol y polietilenglicol liquido, y
similares) y mezclas adecuadas de los mismos. La fluidez apropiada se puede
mantener, por ejemplo, mediante el uso de un revestimiento tal como lecitina,
mediante el mantenimiento‘ del tamafo de particula requerido en el caso de
dispersion y mediante el uéo de agentes tensioactivos. La prevencion de la
accion de microorganismos se puede lograr por varios agentes

antibacterianos y antimicéticos, por ejemplo, parabenos, clorobutanol, fenol,

acido ascoérbico, timerosal y similares. En muchos casos, sera preferible incluir
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agentes isoténicos, por ejerﬁplo, azucares, polialcoholes tales como manitol,
sorbitol o cloruro de sodio en la composicion. La absorcion prolongada de las
composiciones inyectables se puede llevar a cabo incluyendo en la
composicion un agente que retarde la 'absorcién, por ejemplo, monoestearato
de aluminio y gelatina. |

Soluciones inyectables estériles se pueden preparar
incorporando el compuesto'de la invencion en la cantidad requerida en.un
solvente apropiado con una combinacion de los ingredientes anteriormente
enumerados, segun sea necesario, seguido por esterilizacion filtrada.

Generalmente,‘ las dispersiones se preparan incorporando el
compuesto en un vehiculo estéril que contiene un medio de dispersion basico
y los otros ingredientes requeridos de aquellos enumerados anteriormente. En
el caso de polvos estéri|e§ para la preparacién de soluciones inyectables
estériles, los métodos de preparaciéon preferidos son secado bajo vacio y
secado bajo congelamienfo que produce un polvo del compuesto mas
cualquier ingrediente deseado adicional de una solucion previamente filtrada
en forma esteril del mismo.

Las composicjones orales generalmente incluyen un diluyente
inerte o un vehiculo digerible. Pueden ser contenidas en capsulas de geiatina
o comprimidas en tabletas. Para propositos de administracidn terapéutica oral,
el compuesto de la invencion se puede incorporar con excipientes y usar en
forma de tabletas, trociscos o capsulas. Las composiciones orales pueden

incluir también un revestimiento entérico. Las composiciones orales también
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se pueden preparar usando un fluido para usarse como enjuague bucal, en
donde el compuesto en el vehiculo liquido se aplica oralmente y con el mismo
se pueden hacer gargaras y expectorar e ingerirse. Agentes de union
farmaceuticamente compatibles y/o materiales adyuvantes se pueden incluir
como parte de la composicidén. Las tabletas, pildoras, capsulas, trociscos y
similares pueden contener cualquiera de los siguientes ingredientes, o
compuestos de naturaleza similar: un aglutinante tal como celulosa
microcristalina, goma tragacanto o gelatina; un excipiente tal como almidén o
lactosa, un agente desintegrante tal como acido alginico, Primogel, o almidén
de maiz; un lubricante tal como estearato de .magnesio o Sterotes; un
resbalante tal como didxido de silicio coloidal; un agente edulcorante tal como
sacarosa 0 sacarina; o un agente saborizante tal como menta, silicato de
metilo o saborizante de naranja.

Para administrarse por inhalacion, los compuestos de la

invencion se suministran en forma de una aspersion en aerosol desde un
contenedor presurizado o déspachador que contiene un propelente adecuado,
v.gr., un gas tal como diéxido de carbono o un nebulizador.

La administrabién sistétmica también puede ser por medios
transmucosa o transdérmico. Para administracién transmucosa o
transdérmica, penetrantes épropiados para atravesar la barrera se usan en la
formulacion. Dichos penetréntes son generalmente conocidos en la técnica e

incluyen, por ejemplo, administracién transmucosa, detergentes, sales biliares,

y derivados de acido fusidico. La administracion transmucosa se puede lograr
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a traves del uso de aspersiones nasales o supositorios. Para administracion

transdermica, los compuestos de la invencion se formulan en pomadas,

unglientos, geles o cremas tales como se conocen generalmente en la
|

técnica.

Las composiciones farmacéuticas de la presente también se
pueden preparar en forma de supositorios (v.gr., con bases de supositorio
convencionales tales como manteca de cacao y otros glicéridos) o enemas de
retencion para suministro rectal.

En una modalidad, los compuestos se preparan con vehiculos
que protegeran a los compuestos contra eliminacién rapida del cuerpo, tales
como una formulacion de relacion controlada, incluyendo implantes y sistemas
de suministro microencapsulados. Se pueden usar polimeros biodegradables,
biocompatibles, tales como etileno-acetato de vinilo, polianhidridos, acido

poliglicolico, colageno, poliotoesteres y acido polilactico. Los métodos para la
preparacion de dichas forlelaciones seran evidentes para los expertos en la
tecnica. Los materiales tarﬁbién se pueden obtener comerciaimente de Alza
Corporation y Nova Pharmaceuticals, Inc. Las suspensiones liposomales
también se pueden usar como vehiculos farmaceuticamente aceptables. Estas
se pueden preparar de conformidad con métodos conocidos por los expertos
en la técnica, por ejemplo, como se describe en la patente de E.U.A. No.
4,522,811, patente de E.U.A. No. 5,455,04‘4 y patente de E.U.A. No.
5,576,018, y patente de E‘.U.A. No. 4,883,666, cuyo contenido se incorpora

aqui por referencia.



Los compuestos de la invencion tambien se incorporan en
composiciones farmacéuticas que permiten el suministro sostenido de los
compuestos a un sujeto durante un periodo de por o menos algunas semanas
a un mes o mas. Dichas formulaciones se describen en la solicitud del PCT
publicada No. WO 02/74247,‘ incorporada aqui por referencia.

Es especialmente ventajoso formular composiciones orales o
parenterales en forma de unidad de dosis para facilidad de administracion y
uniformidad de dosis. La forma de unidad de dosis como se usa aqui se
refiere a unidades fisicamente discretas adecuadas como dosis unitarias del
sujeto que ha de ser fratado; cada unidad contiene una cantidad
predeterminada de un com;‘ouesto de la invencién calculada para producir el
efecto terapéutico deseado en asociacion con el vehiculo farmacéutico
requerido. La especificacion para las formas de dosis unitaria de la invencion
son determinadas por y dependen directamente de las caracteristicas unicas
del compuesto y el efecto‘terapéutico particular que se ha de lograr y las
limitaciones inherentes en la técnica de combinar dichos compuestos para el
tratamiento de individuos.

Esta invencidn se ilustra ademas mediante los siguientes
ejemplos, que no deben considerarse limitantes. El contenido de todas las
referencias, patentes, solicitudes de patente citadas a lo largo de la solicitud
se incorporan aqui por referencia. Cabe entender que el uso de los
compuestos aqui descritos esta dentro del alcance de la presente invencion y

se pretende que sean abarcados por la presente invencién y sean
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incorporados expresamente aqui para todos los propoésitos.
EJEMPLOS

3 Enfoque general a la sintesis de tiazoles 2,5-disustituidos

La sintesis de tiazoles 2,5-sustituidos se describe en el esquema

1. La reaccion de alcohol1R1-OH en donde alquilo, aralquilo, heteroarilo,
heterociclo o cicloalquilo de R' con 4-fluoroacetofenona sustituida 1 dieron el
intermediario de éter-acetofenona 2. El intermediario de éter-acetofenona 2

10 después se convirtié a la bromo-acetofenona correspondiente usando
BusNBr3, que, bajo reaccjc’m con NaN3, dio el intermediario de azido-
acetofenona. La hidrogenaéién de! intermediario de azido-acetofenona dio
amina 3, seguido por acoplémiento con aminoacido ortogonalmente protegido

4 o0 acido aminodiol—carboxiiico 5 dio amida 6. Como se sefiald, el compuesto

I5 4 se sintetiz6 a partir de acido (S)-2-(fer-butoxicarbonilamino)-3-hidroxi-2-
metilpropanoico en tres pasos con un rendimiento global de 52-64%. Una
sintesis de acido (R)-3-(ter-butoxicarbonil)-2,2,4-trimetiloxazolidin-4-
carboxilico se describe en Clemens, J. -J.; Davis, M. D.; Lynch, K. R;
Macdonald, T. L. Bioorg. Med. Chem. Lett. 2005, 15, 3568-3572. El

20 compuesto 5 se sintetizd e; partir de 2-amino-2-(hidroximetil)propano-1,3-diol
en cinco pasos con un rendimiento global de 30%, también se describe en
Clemens, J. J.; Davis, M. D.; Lynch, K. R.; Macdonald, T. L. Bioorg. Med.

Chem. Lett. 2005, 15, 3568-3572. Bajo condiciones usando reactivo de
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Lawesson, la amida 6 se convirtio a tiazol 7 con buen rendimiento. La

., | . . . .
remocion de los grupos protectores dio el alcohol final 8, que, bajo reaccion

con clorofosfato de dietilo y desproteccién subsecuente con TMSBr, dio el

fosfato 9.
ESQUEMA 1
0
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| RSP SCPe R Y RL ﬂ"* == G—'- ' }
!_J\‘i//) KO'BU. THE (o] 2)NGN3, OMF R \O AN
CF, 70°C | CFs 3)Hy, PUIC CFj
MaOH, HCI
1 2 3
o N
R? | Ser
465 N\“/ Lawesson S>
N T RrL o) 1
HATU, DIPEA o : Tolueno, 120°C Rio
g CFy CFs
6 7
. NH R
N 2 1) o Ro0Et
[ >-Aoe o ot ! N\)—Ff
p-TSOH N g OH  Et,N, DCM / o o‘P,,O
—_— e —— | N
MeOH, reflyjo  RlgAN 2)TMSBRLOCM  RL_AN | HO OH
CFy CFy
8aR*=Me 9
8b R® = CH,OH
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Protocolo general para la sintesis de acetofenonas sustituidas

(sintesis de éter de Williamson (2)

A una solucién del alcohol deseado (1.0 equivalente) en THF

seco bajo atmosfera de nitrégeno se afiadié KO'Bu (ya sea solucion 1.0 M en
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THF o solido, 1.1 equivalentes). La mezcla de reaccion se calenté a 60-70°C
durante 10 minutos, después se afiadid 4-flouroacetofenona sustituida 1 (1.0
equivalentes). La reaccion después se agité durante 1 a 3 horas antes de
enfriarse a temperatura ambiente (T.A.). El solvente se removid bajo vacio. El
producto se purifico por cromatografia en columna de gel de silice usando el
sistema Combi-Flash (Hex:EtOAc).

1-(4-(Octioni)-3—(triﬂuorometil)fenil)etanona (2)

= .
g

CF3

i
/\/\/\/\O

El producto se purificé por cromatografia en columna de gel de
silice usando el sistema Combi-Flash (Hex:EtOAc) como soélido blanco en
60% (1.20 g).

CCD (1:5 EtOAc:Hex), R= 0.4,

"H RMN (400‘|V|HZ, CDCl3) & 8.18 (d, 1H, J= 2.0 Hz), 8.10 (dd,
1H, J= 8.8 Hz, J = 2.3 Hz), 7.02 (d, 1H, J= 8.8 Hz), 4.12 (t, 2H, J= 6.4 Hz),
2.58 (m, 3H), 1.80-1.89 (m, 2H), 1.42-1.54 (m, 2H), 1.22-1.40 (m, 8H), 0.89 (t,

3H, J= 6.7 Hz).
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Clorhidrato de 2-amino-1-(4-(octiloxi)-3-(trifluorometil)fenil)-

etanona (3)
0O
‘ A~ N, HCH
1
/\/\/\/\O ENY
CF3

A una soluciéon de la acetofenona sustituida 2 (390 mg, 1.0
equivalentes) en CH,Cl; seco CHCl, (9 ml) bajo atmoésfera de nitrogeno se

anadio BusNBr; (0.60 g, 1.0 equiv). A la soluciéon se afiadié MeOH anhidro (1.0

ml). La mezcla de reaccién se agitd a temperatura ambiente durante la noche.

El solvente se removio bajo lvacio, y el producto de bromo-acetofenona se usé6
como tal en el siguiente paso.

CCD (4:1, Hex/EtOAc), R= 0.6.

A la bromo-acetofenona deseada (del ultimo paso, 1.0
equivalentes), en DMF (10 ml) se afiadio NaN3; (0.24 g, 3.0 equiv). La mezcla
resultante se agitdé después en DMF durante 1 hora. La mezcla de reaccién se
diluy6 con EtOAc (50 ml) y‘se lavé con H;0 (2 x 50). El solvente se removio
bajo vacio y el producto sé purificd por cromatografia en columna de gel de
silice usando el sistema Combi-Flash (Hex:EtOAc) para dar el producto de
azido-acetofenona como un sélido blanco con un rendimiento de 99% (0.44 g).

CCD (4:1, Hex/EtOAc), Rf= 0.4.

A una solucion de la azido-acetofenona (044 g, 1.0

equivalentes) en MeOH (10 ml) se afiadido HCI concentrado (1.5 ml), y 10% de

Pd/C (44 mg). La mezcla de reaccion se agitdé bajo una atmdésfera de H, (Q)
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durante 2 horas. La mezcla de reaccion se filtré después a través de una capa
delgada de Celite y el solvente se removié bajo vacio. La amino-acetofenona
3 se obtuvo como un solido blanco en rendimiento cuantitativo (0.46 mg) con
90% de pureza.

CCD (1:5 EtOAc:Hex), R= 0.4;

'H RMN (400 MHz, CDCl3) & 8.18 (d, 1H, J= 2.0 Hz), 8.10 (dd,
1H, J= 8.8 Hz, J= 2.3 Hz), 7‘.02 (d, 1H, J= 8.8 Hz), 4.52 (s, 2H). 4.12 (1, 2H, J=
6.4 Hz), 1.80-1.89 (m, 2H), 1.42-1.54 (m, 2H), 1.22-1.40 (m, 8H), 0.89 (t, 3H,

J= 6.7 Hz).

Acido (R)-3-( ter-butoxicarbonil)-2,2,4-trimetiloxazolidin—4-

carboxilico (4)

Boc 1) TMS-CHN,, MeOH BOC«N/V

NH 1,0
HO\FJK/OH‘ 2) DMP, BFyELO HO\n'_/_k/o
Me acetona o) Me

Q
3) LiOH, H20/THF

A una solucién del &cido (S)-2-(ter—butoxicarbonilamino)-3—
hidroxi-2—meti|propan6ico (5.0 g, 1.0 equivalentes) en CH.Cl,/MeOH (4:1, 50
ml) a 0°C se anadié a solucién de TMS-CHN, (2.0 M en éter dietilico o
hexanos, 12.5 mi, 1.1 equiv‘alentes) gota a gota hasta que la solucién incolora
se volvio de color amarillo claro. La mezcla de reaccion se agito durante 20

minutos, después una pocas gotas de acido acético se afadieron para

extinguir la ultima TMS-CHN; sin reaccionar (la solucion se volvio incolora a
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partir de amarillo claro). El solvente se removié bajo vacio.

CCD (2:1, Hex/EtOAc), R~ 04.

El residuo se disolvié en acetona (30 ml). A la solucién resultante
se anadio después 2,2-dimetoxipropano (DMP) (15 ml). A la mezcla se afiadié
BF3°OEt; (2 ml) gota a gota y la solucion se agité a T.A. durante 4-18 horas. El
solvente se removid bajo vacio y el producto se purificé por cromatografia en
columna de gel de silice usa‘ndo el sistema Combi-Flash (Hex:EtOAc).

CCD (3:1, Hex/EtOAc), R= 0.6;

'"H RMN (400 MHz, CDCls) & 4.06-4.12 (m, 1H), 3.73-3.83 (m,
4H), 1.55-1.64 (m, 9H), 1.48 (br s, 3H), 1.41 (br s, 6H).

El residuo purificado se disolvio en THF (40 ml) y a la solucion se
anadio LiOH (1.15 g, 1.20 ‘equiv) en HyO (20 ml). La solucién se calentd a
reflujo durante 6-18 horas, después se concentré bajo vacio para remover la
mayor parte de THF. La sqlucic’m se diluy6é con H;O (150 ml) y se lavd con
Et>O (2 x 150 ml). La capa acuosa se enfrié a 0°C después se acidificé a pH
de aproximadamente 3 us;ando HCI concentrado, después se extrajo con
EtOAc (2 x 200 ml). Las capas de EtOAc se combinaron, se secaron (MgSQ,),
se filtraron y el solvente se removid bajo vacio para dar carboxilato 4 como un
solido blanco con un rendimiento de 52-64% (3.78 g).

CCD (1:1 EtOAc:Hex), R~ 0.2;

"H RMN (400 MHz, CDCly) & (rotdmeros) 4.47 (br d, 0.5H, J= 8.8
Hz), 4.17 (br d, 0.5H, J= 8.8 Hz), 3.85 (br d, 0.5H, J= 8.8 Hz), 3.78 (br d, 0.5H,

J= 8.8 Hz), 1.38-1.67 (m, 18H).
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5-(ter-butoxicarbonilamino)-1,2-dimetil-1,3-dioxano-5-

carboxilico (5)

NH

HO._A—-OH
“OH

1) HCl, DMF

2) PTSA, DMP BOC~ 1 H

3) (Boc),O, EtgN HO o
O\\(

4) (COCl),, DMSO, Et;N )

5) 2-metil-2-buteno, 'BuOH
NaH2P04, NaCIOz

A una solucion del 2-amino-2-(hidroximetil)propano-1,3-diol (2.0

g, 1.0 equivalentes) en DMF (20 ml) a T.A. se anadié HCI 1M (16.5 ml, 1.0

equiv.) en éter dietilico. La mezcla resultante se agitd6 durante 20 minutos,

10 después se afadieron acido para-toluensulfénico (PTSA) (157 mg, 0.05

equivalentes) y 2,2-dimetoxipropano (2.23 ml, 1.1 equivalentes). La mezcla de

reaccion se agitd durante 24 horas, después Et;N (3.0 equivalente, 6.90 ml) y

(Boc),O (1.0 equiv, 3.60 g) se afiadieron y la mezcla se agitdé durante la

noche. La mezcla de reaccion se diluyé con EtOAc (50 ml) y se lavo con H,O

I5 (2 x 50 ml). El solvente se removio bajo vacio y el producto se purificdé por

cromatografia en columna de gel de silice usando el sistema Combi-Flash

(Hex:EtOAc) como un sélido blanco con un rendimiento de 58% (2.49 g).

CCD (2:1, Hex/EtOAc), R= 0.3;

'H RMN (400 MHz, CDCl3) & 5.33 (br s, 1H), 4.27 (br s, 1H),

20 3.79-3.84 (m, 4H), 3.72 (d, 2H, J= 6.4 Hz), 1.46 (s, 12H), 1.44 (s, 3H).

A una solucién de cloruro de oxalilo (2.0 M en CH,Cl;, 5.74 ml,

3.0 equivalentes) en CH,Cl; seco (10 ml) a —78°C se afiadié DMSO (1.36 ml,

5.0 equivalentes). La mezcla resultante se agitdé durante 15 minutos, después
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una solucion del alcohol deseado (del ultimo paso, 1.0 g) en CH,Cl; seco (10
ml) se afiadié gota a gota. La mezcla se agité durante 2 horas, después se
afadio EtzN (5.33 mi, 10 equivalentes). La mezcla de reaccion se agito
durante 10 minutos, posteriormente el bafio de enfriamiento se removio y la
mezcla se dejo calentar a T.A. La mezcla de reaccion se diluyo después con
EtOAc (50 ml) y se lavo con 10% de NH4Cl (2 x 50 ml). La capa organica se
secd sobre MgSQ;,, se filtro, y el solvente se removid bajo vacio paifa dar el
intermediario de aldehido como un sélido blanco con un rendimiento de >99%
(1.00 g). Para condiciones de oxidacion de Swern mas detalladas véase: a)
Blaskovich, M. A.; Evindar, C Rose, N. G. W.; Wilkinson, S.; Luo, Y.; Lajoie,
G. A. J. Org. Chem. 1998, QB, 3631-3646. y b) Rose, N. G. W.; Blaskovich, M.
A.; Evindar, G.; Wilkinson, S.; Luo, Y.; Fishlock, D.; Reid, C; Lajoie, G. A.
Organic Syntheses 2002, 79, 216-227.

CCD (2:1, Hex}/EtOAc), RF 0.'7;

"H RMN (400 MHz, CDCls) 6 9.63 (s, 1H), 5.55 (br s, 1H), 4.07
(d, 2H, J=12.0 Hz), 3.95 (d,‘ 2H, J=12.0 Hz), 1.47 (s, 18H).

A una solucién del aldehido (del ultimo paso, 1.0 g) en -BuOH
(20 ml) y 2-metil-2-buteno (10 ml) a temperatura ambiente se afadié una
solucion de NaH,PO, (1.06 g, 2.0 equivalentes), y NaClO, (1.40 g, 4.0
equivalentes) en H2O (10 ml). La reaccion se agitd durante 3 horas y despues
se diluyé con H,O (10 ml). La mezcla se extrajo con EtOAc (30 ml). La capa
organica se seco sobre I\/IgSO4, se filtrd, y el solvente se removi6 bajo vacio

para dar carboxilato 5 como un sélido blanco con un rendimiento de 52% (550

303



mg). Para un procedimiento mas detallado de oxidacion de aldehido a
carboxilato véase: Tailor, R. E.; Galvin, G. M.; Hilfiker, K. A.; Chen, Y. J. Org.
Chem. 1998, 63, 9580-9583.

CCD (1:1 EtOAc:Hex), R~ 0.2;

"H RMN (400 MHz, CDCls) § 5.50 (br's, 1H), 4.18 (d, 2H, J= 11.8

Hz), 4.10 (d, 2H, J= 11.8 Hz), 1.47 (br s, 18H).

2.2 4-Trimetil-4-(2-(4-(octiloxi)-3-(trifluorometil)fenil)-2-

oxoetilcarbamoil)oxazolidin-3-carboxilato de (R)-ter-butilo (6)

Boc,
© u N
e’
/\/\/\/\O O Me
CF3

A una solucion de acido oxazolidin-4-carboxilico protegido 4 (176

mg, 1 equivalentes), HATU (310 mg, 1.2 equivalentes), y DIEA (1.2 ml, 10
equivalentes) en CHgCIleMF (1:1, 10 ml) se ahadid amino-acetofenona 3
(250 mg, 1.0 equivalentes). La mezcla resultante se agito a temperatura
ambiente durante la noche. La mezcia de reaccién se diluyé con EtOAc (50
ml) y se lavd con 10% de NHCI (2 x 50 ml) y NaCl saturado (1 x 50 ml). El

solvente se removid bajo vacio y el producto se obtuvo por cromatografia en
columna de gel de silice usando el sistema Combi-Flash (Hex:EtOAc), como
un solido blanco con un rendimiento de 40% (185 mg).

CCD (1:2 EtOAc:Hex), R&= 0.3;

EM (ESI, M+Na) = 572.99;
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'H RMN (400 MHz, CDCls) & 8.21 (s, 1H), 8.11 (d, 1H, J= 84
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Hz), 7.05 (d, 1H, J= 8.4 Hz), 4.62-4.79 (m, 2H), 4.13 (t, 2H, J= 6.4 Hz), 3.28

(brs, 1H), 1.22-1.90 (m, 30H), 0.89 (t, 3H, J= 6.4 Hz).

5 2.2.4-Trimetil-4-(5-(4-(octiloxi)-3-(trifluorometil)fenil)tiazol-2-

ilYoxazolidin-3-carboxilato de (R)-ter-butilo (7)

U aCh

10 Una suspension de oxazolidin-amida protegida 6 (180 mg, 1.0

Boc
va

equivalentes) y reactivo de Lawesson (390 mg, 3.0 equivalentes) en tolueno (5
ml) se selld y se calento e; 100°C durante 1 hora. Después de enfriarse a
temperatura ambiente, la mezcla de reaccién se purifico por cromatografia en
columna de gel de silice usando el sistema Combi-Flash (Hex;EtOAc) como
[5 un aceite incoloro espeso cén un rendimiento de 67% (120 mg).

CCD (1:2 EtOAc:Hex), Rf= 0.8;

EM (ESI, M+H*) =571.11;

'H RMN (400 MHz, CDCl3) 6 7.73 (br s, 1H), 7.70 (s, 1H), 7.61
(d, 1H, J= 6.8 Hz), 7.01 (d, 1H, J= 6.8 Hz), 3.96-4.28 (m, 4H), 1.21-1.99 (m,

20 30H), 0.89 (t, 3H, J= 7.6 Hz).
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(S)-2-Amino-2-(5-(4-(octiloxi)-3-(trifluorometil)fenihtiazol-2-il)-

propan-1-ol (8a)

Una solucion de tiazol 7 (120 mg) y acido para-toluensulfonico
(PTSA, 400 mg, 10 equivaléntes) en MeOH (6 ml) se puso a reflujo durante 6
hor.as. El solvente se removio bajo vacio y el producto se purificd por CLAR
preparativa de fase inversa, después se liofilizé a sequedad para obtener la
10 sal de trifluoroacetato del producto como un soélido blanco con un rendimiento
de 79% (90.5 mg).
EM (ESI, M+H;) =431.01;
'H RMN (400 MHz, DMSO-ds) § 8.27 (s, 1H), 7.88 (dd, 1H, J=
8.8 Hz, J =24 Hz), 7.85 (d, 1H, J= 2.4 Hz), 7.34 (d, 1H, J= 8.4 Hz), 5.77 (br s,
15 1H), 4.14 (t, 2H, J= 6.4 Hz), 3.76 (dd, 1H, J= 11.2, Hz, J= 1.2 Hz), 3.66 (dd,
1H, J=11.2 Hz, J= 1.2 Hz), 1.73 (q, 2H, J= 6.8 Hz), 1.58 (s, 3H), 1.36-1.48 (m,

2H), 1.20-1.36 (m, 8H), 0.85 (t, 3H, J= 6.4 Hz).

2-Amino-2-(5-(4-(octiloxi)-3-(trifluorometil)feniltiazol-2-i)propano-
20  1,3-diol (8b)

N NH2 OH

A
‘ [ s>__j<OH
! CF4
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El diol 8b se‘ preparé6 a partir del carboxilato 5 y amino-
acetofenona 3 de manera analoga al tiazol 8a con un rendimiento de 35% en
tres pasos.

EM (ESI, M+H+l) =447.01;

'H RMN (400 MHz, DMSO-dg) & 8.27 (s, 1H), 7.87 (dd, 1H, J =
8.8 Hz, J= 2.4 Hz), 7.84 (d, H, J= 2.4 Hz), 7.32 (d, 1H, J= 8.4 Hz), 5.71 (br s,
1H), 4.13 (t, 2H, J= 6.4 Hz), 3.71-3.85 (m, 4H), 1.72 (q, 2H, J= 6.4 Hz), 1.36-

1.46 (m, 2H), 1.19-1.35 (m, 8H), 0.84 (t, 3H, J= 6.4 Hz).

Enfoque general a la sintesis de 1,3.4-tiadiazoles 2.5-

disustituidos

La sintesis de tiadiazoles 2,5-sustituidos se describe en el
esquema 2. La reaccion de alcohol ROH con acido 4-fluorobezoico sustituido
10 dio el intermediate de éter-benzoato 11. El intermediate de éter-benzoato
11 después se acopld con hidrazina para dar benzohidrazida 13. La reaccion
de benzohidrazida 13 con aminoacido ortogonalmente protegido 4 usando
hexafludrofosfato de N,N,N’,N’-tetrametil-O-(?-azabenzotriazol-1-iI)uronio
(HATU) seguido por ciclizacién con Reactivd de Lawesson dio tiadiazol 14 con
buen rendimiento. La remocién de los grupos protectores dio alcohol 15 final.

El alcohol 15 después se convirtié al fosfato corresponding como se reporta

en el esquema 1.

267
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ESQUEMA 2

CQOH COOH o
R
/O __FoH R /Q/ HATU, DIEA -NH2
P KO'Bu, THF, reflujo O NHNH,, DME-OCM (1:1) R, H

CFy ‘ CF,
CFa
10 11 12
oc, /%
N Boc
HOYK/O ‘HBGC*N)( Reactivo de N,N
Me ' N WA/O Lawesson }\«/
O N P
su———— H Me g
HATU, DIEA R. o) o l
OME-DCM O Tolueno, 120°C, 3 hr
CFy
13
NN NH, 1)c|/*’O§E‘ N- rg
TsOH, MeOH t Me i ‘Me
— > s oH Et;,N DCM 5
reflujo R /l = '
07N 2)TMSEr. DCM . HO “oH
CF3

Acido 4-(octiloxi)-3-(trifluorometilbenzoico (11a)

CFg

A una solucion de 1-octanol (315 pl, 2.0 mmoles) en THF anhidro
(5 ml) se afadio t-butéxido de potasio (5 ml, solucion 1M en THF). La mezcla
se calentd a 70°C durante 15 min, después se enfridé a temperatura ambiente.
Se anadio acido 4—f|uoro-3‘-trifluorometilbenzoico (10) (417 mg, 2.0 mmoles)
en THF (5 ml) y el producto resultante se calentdé a 75°C durante la noche.
Después de enfriarse a temperatura ambiente, la mezcla de reaccion se diluy6
con acetato de etilo y se lavo con agua. La capa acuosa se acidificé a un pH

de aproximadamente 3 con HCI (2M) y se extrajo con acetato de etilo. Las



)

capas organicas combinadas se lavaron con salmuera, se secaron sobre
Na,SO, y se concentraron bajo vacio para dar el compuesto del titulo (632
mg, pureza por CLAR > 95%), que se usd para la siguiente reaccion sin
purificacion adicional. El tiempo de retencion de CLAR sobre una columna
C8(2) (30 x 3.00 mm, 3 ) fue de 3.28 min con gradiente de 50-98% de
acetonitrilo-H,O (0.1% de 4cido trifluoroacético (TFA)) en 3.5 min como fase

movit.

Acido 4-(5-fenilpentiloxi)-3-(trifluorometil)benzoico (11b)

o}

CFa

El compuesto del titulo se preparé de manera analoga al acido 4-
(octiloxi)-3-(trifluorometil)benzoico (11a) con un rendimiento de >95%. El
tiempo de retencién de CLAR sobre una columna C8(2) (30 x 3.00 mm, 3 )

|

fue de 3.31 min con gradiénte de 20-98% de acetonitrilo-H,O (0.1% de TFA)

en 3.5 min como fase movil,

Acido 4-(4-fenilbutoxi)-B-(trifIuorometil)benzoico (11¢)

CFy

El compuesto del titulo se preparé de manera analoga al acido 4-
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(octiIoxi)—3—(trif|uorometil)ben‘zoico (11a) con un rendimiento de >95%. El
tiempo de retencion de CLAR sobre una columna C8(2) (30 x 3.00 mm, 3 )
fue de 3.14 min con gradiente de 20-98% de acetonitrilo-H,O (0.1% de TFA)

en 3.5 min como fase movil.

4-(Octiloxi)-3-(trifluorometil)benzohidrazida (12a)

o}

‘ Q)‘NHNHQ
B N o T |

Acido 4-(octi|o§<i)—3-(trifluorometil)benzoico (11a) (632 mg, crudo,
aproximadamente 1.89 mmoles) se agité con HATU (905 mg) y DIEA (1.7 ml)
en CH,Cl,-DMF (10 ml, 4:1) durante 10 min seguido por la adicion de
hidrazina (297 ul) gota a gota. La mezcla de reaccién se agité continuamente
durante otra hora, después se diluyo con acetato de etilo (30 ml) y se lavé con
agua (10 ml) y salmuera (3:x 15 ml). La capa organica se seco sobre Na;SO,
y se concentrd bajo vacio para dar el compuesto del titulo (661 mg, pureza por
CLAR > 90%), que se usé para la siguiente reaccién sin purificacién adicional.
EM (ESI): 333.08 (MH"); el tiempo de retencion de CLAR sobre una columna
C8(2) (30 x 3.00 mm, 3 ;L) fue de 1.61 min con gradiente de 50-98% de

acetonitrilo-H,;O (0.1% de TFA) en 3.5 min como fase movil.

K4
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4-(5—FeniIpentilbxi)—3-(trif|uorometil)benzohidrazida (12b)

NHNH,
@r\/\/\o

CFa

5 El compuesto del titulo se prepardé de manera analoga a la 4-
(octiloxi)-3-(trifluorometil)-benzo-hidrazida (12a) con un rendimiento de >95%.
EM (ESI): 367.14 (MH"); tigmpo de retencion de CLAR sobre una columna
C8(2) (30 x 3.00 mm, 3 p) fue de 2.44 min con gradiente de 20-98% de

acetonitrilo-H,0 (0.1% de TFA) en 3.5 min como fase movil.

10
4-(4-Fenilbutoxi)-3-(trifluorometil)benzohidrazida (12¢)
(o)
<l an
O
‘ CF
15 El compuesto del titulo se prepar6 de manera analoga a la 4-

(octiloxi)-3-(trifluorometil)-benzo-hidrazida (12a) con un rendimiento de >95%.
EM (ESI): 353.11 (MH"); el tiempo de retencion de CLAR sobre una columna
C8(2) (30 x 3.00 mm, 3 u) fue de 2.30 min con gradiente de 20-98% de

acetonitrilo-H,O (0.1% de TFA) en 3.5 min como fase mduvil.
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2.2 4-Trimetil-4-(2-(4-(octiloxi)-3-(trifluorometil)benzoil)-hidrazina-

carbonil)oxazolidin-3-carboxilato de (S)-ter-butilo (13a)

Boc,
fo) N

H
Q
Ny
AN
/\/\/\/\O

CF3

Acido (R)-3-(ter-butoxicarbonil)-2,2,4-trimetiloxazolidin-4-
carboxilico (4) (210 mg, 0.81 mmoles) se agité con HATU (372 mg, 0.98
mmoles) y diisopropiletitamina (DIEA) (0.705 mi, 4.1 mmoles) en CH,Cl,-DMF
(2:1, 6 ml) durante 10 imin seguido por la adicién de 4-(octiloxi)-3-
10 (trifluorometil)benzohidrazida (12a) (270 mg, 0.81 mmoles) en CH,Cl; (2 ml).
La reaccion se agité a terﬁperatura ambiente durante 1 hora y después se
concentré bajo vacio. El residuo se diluyé con acetato de etilo (20 ml) y se
lavd con agua (5 ml), salmuera (2 x 10 ml) y se sec6 sobre Na,SO4. La capa
organica se concentré bajo vacib y se someti6 a cromatografia sobre una
{5 columna de gel de silice (aéetato de etilo-hexano, 0-33%, como eluyente) para
dar el compuesto del titulo (428 mg, 82% de rendimiento).
EM (ESI): 573 84 (MH*);
'H RMN (400 MHz, CDCl3) & 9.43 (br, 2H), 8.06 (d, 1H, J= 2.0
Hz), 7.94 (dd, 1H, J=8.8 Hz J=2.0 Hz), 6.96 (d, 1H, J= 8.8 Hz), 4.52 (br, 1H),
20 4.07 (1, 2H, J= 6.4 Hz), 3.76 (br, 1H), 1.82 (m, 2H), 1.67 (s, 6H), 1.57 (s, 3H),

1.51 (s, 9H), 1.51-1.43 (m, 4H), 1.38-1.24 (m, 6H), 0.88 (t, 3H, J= 7.2 Hz).
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2.2 4-Trimetil-4-(2-(4-(5-fenilpentiloxi)-3-(trifluorometil)-benzoil)-

137

hidrazincarbonil)oxazolidin-3-carboxilato de {S)-ter-butilo (13b)

‘ Boc,
5 (;/\/\/\O CFy
El compuesto éel titulo se prepard de manera analoga al 2,2,4-
trimetil-4-(2-(4-(octiloxi)-3-(trifluorometil)benzoil)-hidrazincarbonil)oxazolidin-3-
carboxilato de (S)-ter-butilo (13a) en 95% de rendimiento.
EM (ESI): 607.81 (MH™);
10 "H RMN (400 MHz, CDCl3) 5 9.94 (br, 1H), 9.04 (br, 1H), 8.05 (d,
1H, J= 2.4 Hz), 7.93 (dd, 1H, J= 8.8 Hz, J= 2.4 Hz), 7.29-7.25 (m, 2H), 7.18-
7.15 (m, 3H), 6.97 (d, 1H, J= 8.8 Hz), 4.55 (br, 1H), 4.07 (t, 2H, J= 6.4 Hz),
3.77 (br, 1H), 2.64 (d, 2H, J= 7.6 Hz), 1.86 (m, 2H), 1.73-1.65 (m, 9H), 1.58-
1.52 (m, 13 H).
I5
2,2.4-Trimetil-4-(2-(4-(4-fenilbutoxi)-3-(trifluorometil)benzoil)-
hidrazincarbonil)oxazolidin-3-carboxilato de (S)-ter-butilo (13c)
Boc.,
4 /Q)O;\ p"H\'o‘/(/{CT
- o
20 CFs

El compuesto del titulo se preparé de manera analoga al 2,2 4-
trimetil-4-(2-(4-(octiloxi)-3-(trifluorometil)benzoil)-hidrazincarbonil)oxazolidin-3-

carboxilato de (S)-fer-butilo (13a) en 97% de rendimiento.
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'H RMN (400 MHz, CDCl3) & 9.94 (br, 1H), 8.79 (br s, 1H), 8.05

138
EM (ESI): 593.87 (MH*);

(d, 1H, J= 2.4 Hz), 7.93 (dd, 1H, J= 8.8 Hz, J= 2.4 Hz), 7.30-7.25 (m, 2H),

7.20-7.16 (m, 3H), 6.98 (d, 1H, J= 8.8 Hz), 4.55 (br, 1H), 4.10 (t, 2H, J= 6.4

Hz), 3.78 (br s, 1H), 2.69 (d, 2H, J= 7.6 Hz), 1.86 (m, 4H), 1.68 (s, 6H), 1.58 (s,

3H), 1.52 (s, 9H).

2,2,4-Trimetil-4-(5-(4-(octioni)-3-(trfluorometiI)fenil)-1 3.4-

tiadiazol-2-il)oxazolidin-3-carboxilato de (R)-ter-butilo (14a)

Bog
NN R

K

/WO
‘ CF3

Una solucion de 2,2,4-trimetil-4-(2-(4-(octiloxi)-3-(trifluorometil-
benzoiI)hidrazincarbonil)ox;zolidin-3-carboxiIato de (S)-ter-butilo (13a) (228
mg, 0.39 mmolesl) en tolueno (5 ml) se traté con reactivo de Lawesson (473
rhg, 1.17 mmoles) a 85‘1C durante 2 horas. La reaccién se enfrio a
temperatura ambiente y el sobrenadante se sometié a cromatografia sobre
una columna de gel de sili;:e eluida con acetato de etilo-hexano (0-30%, v/v)
para dar el compuesto del titulo (156 mg, 70% de rendimiento).

EM (ESI): 572‘.17 (MH"),

'H RMN (400 MHz, CDCl3) 6 8.10 (d, 1H, J= 8.8 Hz), 8.08 (d, 1H,
J=6.8 Hz), 7.06 (d, 1H, J= 8.0 Hz), 4.41 (d, 1H, J=8.0 Hz), 4.18 (d, 1H, J= 9.6

Hz), 4.13-4.07 (m, 3H), 2.00 (s, 3H), 1.85 (m, 2H), 1.78 (s, 3H), 1.68 (m, 4H),
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1.51 (s, 3H), 1.47 (m, 2H), 1.39-1.28 (m, 13H), 0.89 (t, 3H, J= 7.2 Hz).

2.2 4-Trimetil-4-(5-(4-(5-fenilpentiloxi)-3-(trifluorometil)-fenil)-

|
1,3.4-tiadiazol-2-il)oxazolidin-3-carboxilato de (R)-ter-butilo (14b)

S N l?oc
N~ N

/\O CF3

El compuesto de! titulo se preparé de manera analoga al 2,2 4-
trimetil-4-(5-(4-(octiloxi)-3-(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)oxazolidin-3-

10 carboxilato de (R)-ter-butilo; (14a) en 80% de rendimiento. EM (ESI): 606.19

(MH"), el tiempo de retencion de CLAR sobre una columna C8(2) (30 x 3.00

mm, 3 y) fue de 3.78 min con gradiente de 50-98% de acetonitrilo-H,O (0.1%

de TFA) en 3.5 min como fase movil.

15 2,2 .4-Trimetil-4-(5-(4-(4-fenilbutoxi)-3-(trifluorometit)feni-1,3,4-

tiadiazol-2-il)oxazolidin-3-carboxilato de (R)-ter-butilo (14¢)

E‘Soc

N7 N
< G S
~~N0
CFy

20 El compuesto del titulo se preparé de manera analoga al 2,2 4-
trimetil-4-(5-(4-(octiloxi)-3-(trifluorometil)fenil)-1,3,4-tiadiazol-2-il) oxazolidin-3-
carboxilato de (R)-ter-butilo (14a) en 75% de rendimiento. EM (ESI): 592.14

(MH"), el tiempo de retencién de CLAR sobre una columna C8(2) (30 x 3.00
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mm, 3 W) fue de 3.55 min con gradiente de 50-98% de acetonitrilo-H,O (0.1%

de TFA) en 3.5 min como fase moévil

(S)—Z—Amino-2-(5-(4-(octioni)-3-(triﬂuorometiI)fenil)-1 ,3.4-

5 tiadiazol-2-ihpropan-1-ol (15a)

Una solucién de 2,2,4-trimetil-4-(2-(4-(octiloxi)-3-(trifluorometi)-
10 benzoil)hidrazincarbonil)oxazolidin-3-carboxilato de (S)-ter-butilo (14a) (156
mg, 0.27 mmoles) en m;etanol (5 ml) se tratd6 acido p-toluensulfénico
monohidratado (259 mg, 1.36 mmoles) a 70°C durante 2 horas. La mezcla de
reaccion se enfrio después a temperatura ambiente y se purifico por CLAR
prep. sobre una columna C8(2) ((Luna, 5u, 100 x 21.10 mm) con acetonitrilo-
15  H,O (0.1% de TFA) como fase movil y gradiente de 30-98% en 20 min. El
compuesto del titulo se obtuvo como la sal de bis-TFA (36 mg, 20%).
EM (ESI): 4321.00 (MH");
'H RMN (400 MHz, DMSO-dg) 6 8.21 (dd, 1H, J= 2.0 Hz, J= 8.8
Hz), 8.15 (d, 1H, J= 2.0 Hé), 8.09 (br s, 2H), 7.45 (d, 1H, J- 8.8 Hz), 5.96 (t,
20 1H, J= 4.8 Hz), 4.21 (4, 2H‘, J=6.4 Hz), 3.81 (dd, 1H, J= 11.2 Hz, J= 5.2 Hz),
3.73 (dd, 1H, J= 11.2 Hz, J‘= 5.2 Hz), 1.76 (m, 2H), 1.66 (s, 3H), 1.44 (m, 2H),

1.28 (m, 8H), 0.86 (t, 3H, J= 6.8 Hz).

b
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(8S)-2-Amino-2-(5-(4-(5-fenilpentiloxi)-3-(trifluorometil)fenil)-1,3,4-

tiadiazol-2-il)propan-1-ol (15b)

El compuesto del titulo se preparé de manera analoga al (S)-2-
amin0-2-(5-(4-(octiloxi)-3-(trijﬂuorometiI)fenil)-1 ,3,4-tiadiazol-2-il)propan-1-ol
(15a) en 67% de rendimiento.

EM (ESI): 466.05 (MH");

'H RMN (400 MHz, DMSO-ds) & 8.87 (br s, 2H), 8.22 (dd, 1H, J =
8.8 Hz, J=2.0 Hz), 8.16 (d, 1H, J= 2.0 Hz), 7.45 (d, 1H, J= 8.8 Hz), 7.26 (t, 2H,
J= 7.6 Hz), 7.20-7.14 (m, 3H), 6.10 (br, 1H), 4.22 (t, 2H, J= 6.4 Hz), 3.83 (d,
1H, J=11.2 Hz), 3.77 (d, 1H, J= 11.2Hz), 2.59 (1, 2H, J= 7.2 Hz), 1.80 (m, 2H),

1.70 (s, 3H), 1.46 (m, 2H), 1.46 (m, 2H).

(S)-2-Amino-2-(5-(4-(4-fenilbutoxi)-3-(trifluorometil)fenil)-1,3 4-

tiadiazol-2-il)propan-1-ol (15c¢)

El compuesto‘del titulo se preparé de manera analoga al (S)-2-
amino-2-(5-(4-(octiloxi)-3-(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol

(15a) en 70% de rendimiento.
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EM (ESI): 452.06 (MH");

"H RMN (400 MHz, DMSO-dg) & 8.60 (br s, 2H), 8.23 (dd, 1H, J =
8.8 Hz, J= 2.4 Hz), 8.16 (d, 1H, J= 2.4 Hz), 7.45 (d, 1H, J= 8.8 Hz), 7.28 (t, 2H,
J= 7.2 Hz), 7.21-7.15 (m, 3H), 4.25, 4.22 (t, 2H, J= 5.6 Hz), 3.82 (d, 1H, J=9.6
Hz), 3.75 (d, 1H, J= 9.6 Hz), 2.65 (t, 2H, J= 7.2 Hz), 1.80-172 (m, 4H), 1.68 (s,

3H).

Método qenerarl para sintesis de fosfato

La estrategia de sintesis para la sintesis de fosfatos deseada se
ilustra en el esquema 1 anterior. A una solucion de aminoalcohol no protegido
(1.0 equiv) en CHyCl; seco a temperatura ambiente se afiadi6 exceso de
clorofosfato de dietilo (10.0 equiv) y trietilamina (20.0 equivalentes) y la
reaccion se agitdé durante 12-18 horas. La reaccion se monitore6 por CL-EM.
La mezcla de reacciéon cruda después se evapord a sequedad bajo vacio. El
intermediario de fosfo-diéster obtenido se hizo reaccionar con exceso de
bromotrimetilsilano (10.0-20.0 equiv) en CH,Cl, seco a temperatura ambiente
durante un periodo de 6-1d horas para dar el fosfato final que se purificé por
CLAR preparativa de fase inversa después de la evaporacién del solvente y

exceso de reactivo.
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Fosfato diacido de (S)-2-amino-2-(5-(4-(octiloxi)-3-

(trifluorometilfenil)tiazol-2-ipropilo (9a)

El producto se obtuvo como un sélido blanco en 28% (10 mg) de
rendimiento a partir del precursor de alcohol.

EM (ESI, M+H") = 511.1.

10 Fosfato diacido de (S)-2-aminQ-2-(5-(4-(octiloxi)-3-

(trifluorometibfenil)-1,3,4-tiadiazol-2-ipropilo (16a)

N—N\ NHZ
} ST
s&o\ O
PN
/\/\/\/\O HO OH

15 EM (ESI): 511.98 (MH"), el tiempo de retencién de CLAR sobre
una columna C8(2) (30 x 3.00 mm, 3 y) fue de 1.88 min con gradiente de 40-

98% de acetonitrilo-H,O (O.ﬁ% de TFA) en 3.5 min como fase movil.

Fosfato diééido de (S)-2-amino-2'-(5-(4-(5-feniIpentiloxi)-3—

20  (triffuorometil)fenil)-1,3,4-tiadiazol-2-il)propilo (16b)

—N N

H
NS SN
‘ 0N HO' “OH
‘ CF4
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EM (ESI): 546.01 (MH"), el tiempo de retencion de CLAR sobre

144

una columna C8(2) (30 x 3.00 mm, 3 p) fue de 2.06 min con gradiente de 30-

98% de acetonitrilo-H,0 (0.1% de TFA) en 3.5 min como fase movil.

35 Fosfato diacido de (S)-2-amino-2-(5-(4-(4-fenilbutoxi)-3-

(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)\propilo (16¢)

N—'N NH2
B
$ Q/L TRl
/ o HO™ “OH
CFg
10 EM (ESI): 532.01 (MH"), el tiempo de retencion de CLAR sobre

una columna C8(2) (30 x 3.00 mm, 3 p) fue de 1.96 min con gradiente de 30-

98% de acetonitrilo-H,0O (O.ﬁ% de TFA) en 3.5 min como fase movil.

Enfoque qeneral a sintesis de compuestos de la férmula |l |
15 La sintesis dé compuestos de la formula 1l se describe en el
esquema 3. La sintesis de compuestos 1ay 1b en la estrategia A y compuesto
3 en estrategia B se describieron en los esquemas 1 y 2. La oxidacion de los
compuestos 1a y 1b en la estrategia A seguido por desproteccién dio los
compuestos 2a y 2b. En la estrategia B, el acoplamiento de la amina libre en
20 el compuesto 3 con el am%noécido protegido deseado dio compuesto 4 que

con ciclizacion bajo condiciones de reactivo de Lawesson dio el azol deseado

5. La remocion de los grupos protectores dio el carboxilato final 6.
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ESQUEMA 3
Estrategia A:
Boc
N NH N NH4
X Wﬁ X Ny—denRy
\\————S OH  1)(COCl), DMSO, EtN \ g OH
——————————rta =Y.
2) 2-metil-2-buteno, '‘BuOH O
NaH,PO,, NaCIO
R"\O 3) TFA.DCM R1\‘o
ToCRy CF,
1aRy = H 2R, = H
1b R2=MG 2bR2=Me
Estrategia B:
Boc,
NH

Tolueno

Hom)g*&z HBOC‘NH

- ?OLX/NHz g o N oy
R /Cr M- R @ »
:\0 I/ 1\0

CFy CF3
3 4
BOC\NH NH
N, i 2
)\/ A R . desproteccion X/t\\ Ry o
\__‘., e N\
J O oy
an A
~g T/ Ry~ o E/
CFs CFy
5 BaRR;= H
8b Ry = Me

0c Ry = CH,0H

Enfoque general a sintesis de éter-fenil-tiadiazoles

La sintesis de fenil-tiazoles se describe en el esquema 4. La

reaccion de alcohol bencilico o alilico con acido 4-fluorobenzoico sustituido 1
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10
15
»
20
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dio el éter-benzoato sustitu‘ido 2. El éter-benzoato sustituido 2 después se
acoplé con hidrazina para dar benzohidrazida 3. La reaccion de
benzohidrazida 3 con a‘minoécido ortogonalmente protegido 4 bajo
condiciones de HATU seguido por ciclizacion y desproteccion (o viceversa) dio
fenol 6 con buen rendimier]to. La reaccion de Mitsunobu de fenol 6 con el
alcohol deseado seguido por desproteccion dio ellcompuesto final deseado 8.

La reaccion del alcohol 8 con clorofosfato de dietilo seguido por desproteccién

con TMSBr dio el fosfato correspondiente.

ESQUEMA 4

o] } o o}
N oK : - . JNH;
{[\, alcohol i x OH hidrazina, HATU (\\ ﬁ
F X Re~ X R~ X
R‘l

KO'Bu, THF [0} R, DIPEA, DCM/DMF o -
1 2 3
?0(: ™ 1) reactivo de Lawesson E|30c
DCM -
0>\ (N\/—" o B°°\N siR; = alilo N H
ud Mé 0 (4) i }j] ) 2) PA(PPhy )y, EtpNH, THF & MC; (o]
—_ . | = N =
HATU, DIPEA Ry A% o Me Ho Ry
DCM/DME R, AYPEIC, MeOH
si R, = bencilo 6
5 2) reactivo de Lawesson

v b DCM

Bo
)

NN N+_
p N NHy
= JS>_;:§/ :\? H’Me
Mitsunchu ‘ Ma - ~ o e
. R« X desproteccion i
2 (=) R,

e
Q
} Rj« X
O R,
7 8

Procedimiento general para la preparacion de alcoholes fenilicos

sustituidos

Varios alcoholes de materiales de partida para la reaccion de

27 b
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Mitsunobu se prepararon como se describe a continuaciéon

\\
Ry

R .
(1\,%‘ i Pd(PF’h:,)A, Cut N H, (40 PSi) Pd/C E\ = S OH
T
S EGN, MeCN S EtOH s
Ra R

Procedimiento _general para acoplamiento cruzado de

Sonogashira

A una mezcla de 4-yodobenceno sustituido (1.0 equiv),
Pd(PPha3)s (0.02 equiv) y Cul (0.04 equiv) en MeCN se afadio el alquinol (1.5
equiv) y EtsN (1.5 equiv). La mezcla de reaccion se agitd durante 2-16 horas a
reflujo, después el solvente se removio bajo vacio. El producto crudo se
purifico por cromatografia en columna de gel de silice usando el sistema

Combi-Flash (HexrEtOAc) segun era necesario.

Método general para hidrogenacion de alquino

El alquino deseado se disuelve en etanol y se afiade una mezcla
heterogénea de paladio sobre carbdn. La reaccion se agita durante 2 horas
bajo 2.81 kg/cm? de H,. La filtracion a través de celite y la remocion del

solvente bajo vacio da el producto deseado.

6-Fenilhexan-1-ol

©/\/\/‘\/0H
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El compuesto del titulo se prepar6 a partir de 6-fenilhex-5-in-1-ol
con un rendimiento de 70% (241 mg).

'H RMN (400 MHz, CDCl3) & 7.18-7.27 (m, 2H), 7.16-7.18 (m,
3H) 3.63 (t, 2H, J = 6.4 Hz), 2.61 (t, 2H, J= 8.0 Hz), 1.56-1.69 (m, 4H), 1.37-

5 1.40 (m, 5H).

5-(3-(Trifluorometihfenil)pentan-1-ol

F3C\©M/\OH

10 El compuesto del titulo se prepar6 a partir de 5-(3-

(trifluorometil)fenil)pent-4-in-1-ol con un rendimiento de 85% (241 mg).
'H RMN (400 MHz, CDCls) & 7.36-7.42 (m, 4H), 3.65 (t, 2H, J=

6.8 Hz), 2.68 (1, 2H, J= 6.0 Hz), 1.59-1.68 (m, 4H), 1.37-1.44 (m, 3H).

15 5-(4-(Trifluorometihfenilypentan-1-ol

Oy
FaC

El compuesto del titulo se prepar6 a partir de 5-(4-
(trifluorometit)fenil)pent-4-in-1-ol con un rendimiento de 60% (140 mg).

20 'H RMN (400 ;\AHZ, CDCl3) 8 7.52 (d, 2H, J= 8.4 Hz), 7.27 (d, 2H,

J= 7.3 Hz), 3.64 (t, 2H, J= 6.8 Hz), 2.68 (t, 2H, J= 8.0 Hz), 1.57-1.70 (m, 4H),

1.39-1.45 (m, 3H).
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4-(4-(Trifluorometil)fenil)butan-1-ol

|
/g\/\/OH
FaC

El compuesto del titulo se prepar6 a partir de 4-(4-

5 (trifftuorometil)fenil)but-3-in-1-ol con un rendimiento de 28% (183 mg).
'H RMN (400 MHz, CDClg) § 7.53 (d, 2H, J= 8.0 Hz), 7.29 (d, 2H,
J=1.6 Hz), 3.67 (t, 2H, J=6.4 Hz), 2.71 (1, 2H, J= 7.6 Hz), 1.69-1.76 (m, 2H),

1.59-1.64 (m, 3H).

10 4-(3-(Trifluorometil)fenil)butan-1-ol

F3C\©/\/\/OH

El compuesto del titulo se prepar6 a partir de 4-(3-

(trifluorometil)fenil)but-3-in-1-ol con un rendimiento de 70% (453 mg).
[5 'H RMN (400 MHz, CDCls) & 7.26-7.67 (m, 4H), 3.67 (t, 2H, J=

6.4 Hz), 2.70 (t, 2H, J= 6.4 Hz), 1.71-1.92 (m, 2H), 1.57-1.70 (m, 3H).

5-(3-Fluorofenil)pentan-1-ol

‘ FU\/\/\O H
20

El compuesto del titulo se prepar6 a partir de 5-(3-

fluorofenil)pent-4-in-1-ol con un rendimiento de 73% (405 mg).

'H RMN (400'MHz, CDCl3) & 7.19-7.26 (m, 1H), 6.94 (d, 1H, J=
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7.6 Hz), 6.84-6.88 (m, 2H), 3.64 (t, 2H, J= 6.8 Hz), 2.62 (t, 2H, J= 7.6 Hz),

1.56-1.69 (m, 4H), 1.36-1.46 (m, 5H).

5-(4-Fluorofenil)pentan-1-ol

o
F

El compuesto del titulo se prepar6 a partir de 5-(4-

U

fluorofenil)pent-4-in-1-ol con un rendimiento de 60% (325 mg).
'"H RMN (400 MHz, CDCl3) & 7.10-7.13 (m, 2H), 6.93-6.97 (m,
[0 2H), 3.64 (t, 2H, J= 6.8 Hz), 2.59 (t, 2H, J= 7.2 Hz), 1.56-1.66 (m, 5H), 1.37-

1.43 (m, 4H).

4-(2-Fluorofenil)butan-1-ol

‘ F
San
)
El compuesto del titulo se preparo a partir de 4-(2-fluorofenil)but-
3-in-1-o! con un rendimiento de 50% (246 mg).
'H RMN (400 MHz, CDCls) § 7.13-7.25 (m, 2H), 6.97-7.03 (m,

2H), 3.66 (1, 2H, J= 6.0 Hz), 2.68 (t, 2H, J = 6.8 Hz), 1.59-1.73 (m. 4H), 1.37

20 (brs, 1H).



4-(3-Fluorofenil)butan-1-ol

F1\ OH
(/

El compuesto del titulo se prepar6 a partir de 4-(3-fluorofenil)but-

5 3-in-1-ol con un rendimiento de 60% (295 mg).
'H RMN (400 MHz, CDCl3) 8 7.19-7.29 (m, 1H), 6.95 (d, 1H, J =
7.2 Hz), 6.83-6.89 (m, 2H), 3.66 (t, 2H, J= 6.4 Hz), 2.64 (t, 2H, J= 7.6 Hz),

1.56-1.74 (m, 4H), 1.39 (br s, 1H).

10 4-(4-Fluorofenil)butan-1-ol

o
F

El compuesto del titulo se preparé a partir de 4-(4-fluorofenil)but-

3-in-1-of con un rendimiento de 47% (233 mg).
15 '"H RMN (400 MHz, CDCl3) § 7.10-7.15 (m, 2H), 6.93-6.98 (m,
2H), 3.66 (t, 2H, J= 6.4 Hz), 2.61 (t, 2H, J= 7.6 Hz), 1.56-1.72 (m, 4H), 1.35 (s,

1H).

6-(4-Fluorofenil)hexan-1-ol

E AN
N
El compuesto del titulo se prepard a partir de 6-(4-fluorofenil)hex-

5-in-1-ol con un rendimiento de 17% (95 mg).
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"H RMN (400 MHz, CDCly) § 7.15-7.18 (m, 2H), 6.98-7.07 (m,
2H), 3.65 (t, 2H, 6.8 Hz), 2.65 (1, 2H, J= 7.6 Hz), 1.57-1.65 (m, 4H), 1.38-1.42

(m,4H), 1.31 (s, 1H).

5 6-(3-fluorofenillhexan-1-ol

El compuesto del titulo se preparé a partir de 6-(3-

(trifluorometil)fenil)hex-5-in-1-ol con un rendimiento de 17% (100 mg).
10 '"H RMN (400 MHz, CDCl3) & 7.19-7.25 (m, 1H), 6.93 (d, 1H, J=
8.0 Hz), 6.83-6.88 (m, 2H), 3.63 (t, 2H, J= 6.4 Hz), 2.60 (t, 2H, J= 7.6 Hz),

1.53-1.66 (m, 4H), 1.31-1.43 (m, 5H)

6-(4-fluorofenil)hexan-1-ol

F

El compuesto del titulo se prepar6 a partir de 6-(3-

(trifluorometil)fenil)hex-5-in-1-ol con un rendimiento de 27% (162 mg).
'"H RMN (400 MHz, CDCl3) § 7.19-7.27 (m, 1H), 7.09-7.13 (m,

20 1H), 6.92-7.04 (m, 2H), 3.63 (1, 2H, J= 6.4 Hz), 2.57 (1, 2H, J= 7.6 Hz), 1.49-

1.66 (m, 5H), 1.34-1.42 (m, 4H).
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5-(3.4-difluorofenil)pentan-1-ol

- OH
F

F

5 El compuestb del titulo se preparé a partir de 6-(3-
(trifluoro'metiI)fenil)hex-5—in-1-ol con un rendimiento de 67% (404 mg).
'"H RMN (400 MHz, CDCls) & 6.93-7.05 (m, 2H), 6.84-6.87 (m,

1H), 3.64 (t, 2H, J= 6.8 Hz), 2.58 (t, 2H, J= 7.6 Hz), 1.56-1.66 (m, 4H), 1.35-

1.43 (m, 3H).
10
5-(2,4 5-trifluorofenil)pentan-1-ol
F
| : OH
E
£
) El com}puesto del titulo se prepard a partir de 6-(3-
(trifluorometil)fenil)hex-5-in-1-0l con un rendimiento de 57% (0.376 g).
'"H RMN (400 MHz, CDCl3) & 6.96-7.01 (m, 1H), 6.83-6.89 (m,
1H), 3.64 (t, 2H, J=6.8 Hz), 2.59 (t, 2H, J=7.2 Hz), 1.56-1.65 (m, 4H), 1.34-
1.44 (m, 3H)
20

6-(3-(trifluorometil)fenil}hexan-1-ol

: F3C\©/\/\/\,OH
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El compuesto del titulo se prepar6 a partir de 6-(3-
(trifluorometil)fenil)hex-5-in-1-ol con un rendimiento de 50% (362 mg).

"H RMN (400 MHz, CDCly) § 7.33-7.44 (m, 4H), 3.64 (t, 2H, J=

6.8 Hz), 2.67 (t, 2H, J= 7.2 Hz), 1.54-1.69 (m, 4H), 1.24-1.44 (m, 5H).

5
6-(4-(trifluorometihfenil)hexan1-ol
| OH
Fac/@/\/\/\/
10 El compuesto del titulo se prepar6 a pariir de 6-(4-
(triﬂuorometiI)fenil)hex-5-in;1-ol con un rendimiento de 72% (534 mg).
'H RMN (400 MHz, CDCl3) 6 7.52 (d, 2H, J= 8.0 Hz), 7.27 (d, 2H,
J =8.0Hz), 3.64 (t, 2H, J= 6.4 Hz), 2.66 (t, 2H, J= 7.2 Hz), 1.53-1.68 (m, 4H),
1.35-1.42 (m, 5H).
15
Protocolo general para la sintesis de acido 4-(aliloxi)benzoico
sustituido (2)
0O
. I ; OH
20 c R

A una solucién del alcohol deseado (1.05 equiv) en THF anhidro
se afadid butiloxido de potasio (2.05 equiv). vLa mezcla se calentdé a 65°C

durante 10 minutos después se afiadidé acido 4-fluorobenzoico sustituido (1)



.

. 7

(1.00 equiv) en THF. La solucion resultante se calenté a 65°C durante 1 a 3
horas. Después de enfriarse a temperatura ambiente, la reaccidon se diluyd
con acetato de etilo y se lavo con 10% de KHSO, o HCI 1N (1x), y NaCl
saturado (1x). La capa organica se sec6 sobre MgSO;,, se filtro, y el solvente

se removio bajo vacio para dar el intermediario 2.

Acido 4-(aIi|oxi)-3-(triﬂuorometil)benzoico (2a)

o]

OH
\/\O

CF,

El compuesto del titulo se preparé a partir de acido 4-fluoro-3-
(trifiuorometil)benzoico (1a) con un rendimiento de >99% (5.65 g). El tiempo
de retencioén de CLAR sobre una columna C8(2) (30 x 3.00 mm, 3 ) fue de
2.53 min con gradiente de 20-98% de acetonitrilo-H,O (0.1% de TFA) en-4.0
min como fase movil.

'H RMN (400 MHz, DMSO-ds) & 13.10 (br s, 1H), 8.15 (dd, 1H,
J=88Hz, J=24Hz), 8.08 (d, 1H, J= 2.4 Hz), 7.35 (d, 1H, J= 8.8 Hz), 5.95-

6.80 (m, 1H), 5.38-5.45 (m, 1H), 5.26-5.32 (m, 1H), 4.77-4.82 (m, 2H).

Acido 4-(benciloxi)-3-(trifluorometil)benzoico (2b)

o}

o
o i
CF3
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El compuesto del titulo se preparé a partir de acido 4-fluoro-3-

156

(trifluorometil)benzoico (1a) con un rendimiento de >99% (7.22 g).

Protocolo general para la sintesis de benzohidrazida sustituida

O

NH
S N2
R ‘ ¢ H
Z\O /\ '

R4

Acido benzoico 2 (1.0 equiv) se agité con HATU (1.1 equiv) y

10 DIEA (3.0 equiv) en DCM-DMF (2:1) durante 20 minutos. La solucién se
anadio después a una solucion de hidrazina monohidratada (3.0-5.0) en DCM-
DMF (2:1). La mezcla de reaccion se agitdé a t.a. durante 1 hora, después se
diluyd con acetato de etilo y se lavd con 10% de NH4Cl (2x) y NaCl saturado

(1x). La capa organica se sec6 sobre MgSOQ,, se filtré, y el solvente se

I5  removio bajo vacio para dar benzohidrazida 3.

4-(Aliloxi)-3-(trifluorometil)benzohidrazida (3a)

El compuesto del titulo se prepard a partir de acido 4-(aliloxi)-3-

(trifluorometil)benzoico (1a) con un rendimiento de >99% (6.00 g). El tiempo

de retencion de CLAR sobre una columna C8(2) (30 x 3.00 mm, 3 p) fue de
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1.79 min con gradiente de 20-98% de acetonitrilo-H,O (0.1% de TFA) en 4.0
min como fase moévil.

EM (ESI, M+H") = 261.09

4-(Benciloxi)-3-(trifluorometil)benzohidrazida (3b)

o]

N,NHz
H
()/\o

CF4

El compuesto del titulo se preparo a partir de acido 4-(benciloxi)-
3-(trifluorometil)benzoico 2b con un rendimiento de >99% (14.7 g).

EM (ESI, M+H") = 311.1,

Protocolo general para la sintesis de acil-benzohidrazida (5)

Acido (R)-3-(ter-butoxicarbonil)-2,2,4-trimetiloxazolidin-4-
carboxilico 4 (1.0 equiv) se% agité con HATU (1.1 equiv) y DIEA (3.0 equiv) en
DCM-DMF (2:1) durante 10 min seguido por la adicion de benzohidrazida
sustituida 3 (1.0 equiv). Laimezcla de reaccidn se agité a t.a. durante 1 hora,
después se diluy6é con acetato de etilo y se lavo con 10% de NH4CI (2x) y
NaCl saturado (1x). La capa organica se seco sobre MgSQ,, se filtro, y el

solvente se removi6 bajo vacio para dar acil-benzohidrazida 5.
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4-(2-(4-(Aliloxi)-3-(trifluorometil)benzoibhidrazincarbonil)-2,2 4-

trimetiloxazol’fdin—3-carboxiléto de (R)-ter-butilo (5a)

Boc
YNKJ/(
b) \/\O/Q)\
. CF,

El compuesto del titulo se preparé a partir de 4-(aliloxi)-3-

(trifluorometil)benzohidrazida 3a con un rendimiento de >99% (11.51 g). El
tiempo de retencion de CLAR sobre una columna C8(2) (30 x 3.00 mm, 3 u)

10 fue de 2.92 min con gradiente de 20-98% de acetonitrilo-H,O (0.1% de TFA)
en 4.0 min como fase movil.

EM (ESI, M+Na") = 524.1

4-(2-(4-(Benciloxi)-3-(trifluorometil)benzoil)hidrazincarbonil)-

[5 2.2 4-trimetiloxazolidin-3-carboxilato de (R)-ter-butilo (5b)

20 El compuesto del titulo se prepard a partir de 4-(benciloxi)-3-
(trifluorometil)benzohidrazida 3b con un rendimiento de 83% (13.1 g).

EM (ESI, M+Na®) = 574.1; CCD (2:1, Hex/EtOAc), R= 0.34.
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Protocolo general para la sintesis de fenil-tiadiazol a partir de

precursor de alilo protegido ‘(6)

wn
X
Q
[42]
=
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Una solucion de acil-benzohidrazida protegida con alilo 5a (1.0
equiv) en DCM se tratoé con reactivo de Lawesson (1.0 equiv) a 50°C durante
la noche. La reaccion se enfrié a temperatura ambiente y el sobrenadante se

10 sometid a cromatografia sobre una columna de gel de silice eluida con acetato
de etilo en hexanos (0-40%, v/v) para dar fenil-tiadiazol. Una solucién de fenil-
tiadiazol (1.0 equiv) y Et;NH (1.5 equiv) en THF se tratdé con Pd(PPh3)4 (0.02 a
0.05 equiv) a t.a. durante 13 horas. El solvente se removi6 bajo vacio y el
producto se purifico por crdmatografia en columna de gel de silice usando el

15 sistema Combi-Flash (Hex.EtOAC).

4-(5-(4-(Aliloxi)-3-(trifluorometil)fenil)-1,3,4-tiadiazol-2-i)-2,2 4-

trimetiloxazolidin-3-carboxilato de (R)-ter-butilo

Boc

N-N '{«'\(—
t N
SN\-O

20 S>M_e</
\\‘/\O .

CF,
El compuesto del titulo se prepar6 a partir de acil-benzohidrazida

5a con un rendimiento de 88% (8.35 g). El tiempo de retencion de CLAR sobre
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una columna C8(2) (30 x 3.00 mm, 3 y) fue de 2.84 min con gradiente de 50-
98% de acetonitrilo-H,O (0.1% de TFA) en 4.0 min como fase movil.

EM (ESI, M+H") = 500.0;

'H RMN (400 MHz, DMSO-dg) & 8.13-8.24 (m, 2H), 7.42 (d, 1H,

' J=8.4 Hz), 5.98-6.10 (m, 1H), 5.40-5.50 (m, 1H), 5.25-5.34 (m, 1H), 4.80-4.84

(m, 2H), 4.10-4.40 (m, 2H), 1.88 (s, 3H), 1.66 (s, 3H), 1.56 (s, 3H), 1.41 (s,

3H), 1.18 (s, 6H).

4-(5-(4-Hidroxi-3-(trifluorometihfenil)-1,3 4-tiadiazol-2-il)-2,2 4-

trimetiloxazolidin-3-carboxilato de (R)-ter-butilo (6a)

i)Boc

~N -
N \ N‘(_

! S>;A§</O
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CF,
El compuesto: del titulo se preparé a partir de fenil-tiadiazol
protegido con alilo 6a en un rendimiento 64% (4.86 g). El tiempo de retencion
de CLAR sobre una columﬁa C8(2) (30 x 3.00 mm, 3 y) fue de 2.06 min con
gradiente de 50-98% de acetonitrilo-H,O (0.1% de TFA) en 4.0 min como fase
movil. |
EM (ESI, MH+H") = 460.0;
'H RMN (400 MHz, DMSO-dg) 8 11.40 (s, 1H), 8.00-8.10 (m, 2H),
7.18 (d, 1H, J= 8.8 Hz), 4.07-4.21 (m, 2H), 1.88 (s, 3H), 1.67 (s, 3H), 1.57 (s,

3H), 1.42 (s, 3H), 1.19 (s, 6H).
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4-(2-(4-Hidroxi-3-(trifluorometil)benzoilhidrazincarbonil)-2,2.4-

trimetiloxazolidin-3-carboxilato de (R)-ter-butilo (5¢)

Bog
0] H N’V
N

CFy
Una solucion de acil-benzohidrazida protegida con bencilo 5b
(1.0 equiv) en MeOH se sometioé a hidrogenacién en presencia de Pd/C (10%
en peso) durante 1 hr. La mezcla de reaccion se filtro a través de celite y se
concentré para dar compuesto 5¢ (6.86 g, 99% de rendimiento).
EM (ESI, M+Na'): 484.0; CCD (2:1, Hex/EtOAc), R~ 0.20;
'"H RMN (400 MHz, CDsOD) & 8.11 (s, 1H), 7.95 (d, 1H, J= 8.8
Hz), 7.01 (d, 1H, J= 8.8 Hz), 4.28 (br s, 1H), 3.91 (br s, 1H), 1.69 (s, 3H), 1.64

(s, 3H), 1.58 (s, 3H), 1.49 (s, OH).

| 4-(5-(4-Hidroxi-3-(trifluorometil)fenil}-1.3,4-tiadiazol-2-i)-2,2.4-

trimetiloxazolidin-3-carboxilato de (R)-ter-butilo (6a)

Boc

! [
N-N N\F
I D>
HO
CFy
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El fenil-tiazol Sa se prepard mediante dos diferentes protocolos

(A vy B) a partir de 5c¢:

Protocolo A:

Una solucion fde acil-benzohidrazida 5¢ (1 equiv) en DCM se
tratd con reactivo de 'Lawgsson (3.0 equiv) a 50°C durante la noche. La
reaccion se enfri6 a temperatura ambiente y el sobrenadante se sometié a
cromatografia sobre una cdlumna de gel de silice eluida con acetato de etilo
en hexanos (0-40%, v/v) para dar fenil-tiadiazol 6 con un rendimiento de 37%

(670 mg).

Protocolo B:

Una solucion de acil-benzohidrazida 5¢ (1 equiv) en DCM se
afnadio anhidido de acetilo (?1 .1 equiv) y piridina (1.1 equiv). La mezcla se agito
a t.a. durante 4 hr. El solvente se removi6 bajo vacio y el residuo se disolvid
en acetato de etilo, se lavd con salmuera (3x), se seco sobre MgSQO, y se
concentro para dar 5¢ acilado crudo en rendimiento cuantitativo (5.46 g).

CCD (4:1, Hex/EtOAc), R~ 0.40; EM (ESI, M+H") = 504.1.

A una solucion del intermediario 5¢ acilado (1.0 equiv) en tolueno
se afnadié reactivo de LaV\{esson (1.1 equiv). La mezcla se calenté a 85°C
durante 3 hr. La reaccion sé enfrié a temperatura ambiente y el sobrenadante
se sometio a cromatograﬁ% sobre una columna de gel de silice eluida con
acetato de etilo en hexanos (15%-30%, v/v) para dar 62 acilado con un

rendimiento de 82% (5.1 g).

e
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EM (ESI, M+H‘+) =502.0.

6a acilado sé disolvi6 en una mezla de metanol y NaHCO;
saturado (2:1, v/v) y se agité a t.a. durante la noche. El metanol se removi6 y
la fase acuosa se extrajo con acetato de etilo (3x). La fase organica
combinada se lavd con salmuera, se seco sobre MgSO, y se concentr6 para

dar 6a con un rendimiento de 76% (3.1 g).

Protocolo general para reaccién de Mitsunobu (7)

B'oc
N-’N N\F_
[ D
\J s>;;é</0
1

A una suspensién de trifenilfosfino, enlace de polimero [3
mmoles/g de carga] (1.2-6.0 equiv) en DCM o PPhs (1.0 equiv) en DCM o
THF, se afadio un fenol 6 (1.0 equiv) y el alcohol deseado (1.0 equiv). La
reaccion se enfri6 después a 0°C en un bano de hielo y se afadio
azodicarboxilato de diisopropilo (DIAD) (1.0 equiv). La reaccion después se
dej6 calentar a t.a. y se agitdé durante 4-12 horas. La mezcla de reaccion se
filtré y el filtrado se concentré bajo presion reducida para dar un producto
crudo, que se recorgio para el siguiente paso sin ninguna purificacion

adicional.
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Protocolo general para una desproteccion en un crisol tanto de

Boc como de oxazolidina (8)

N-N NH2
| We
] S S OoH
R—bo f\’R
1

A una soluciéﬁ de compuesto 8 en DCM se aﬁadié TFA (10-50%
v/v) y 1% de anisol o triisopropilsilano (TIPS) como depurador. La mezcla de
reaccion se dejo agitar a t.a. durante 0.5-2 horas, se secd bajo vacio y se
sometié directamente a purificacion por CLAR prep.. El producto se purifico
por CLAR prep. sobre una columna C8(2) ((Luna, 5 y, 100 x 21.10 mm) con
abetonitrilo-HzO (0.1% de TFA) como fase movil y gradiente de 30-98%

durante 20 min.

(8)-2-Amino-2-(5-(4-(noniloxi)-3-(trifluorometit)fenil)-1,3.4-

tiadiazol-2-il)propan-1-ol (8a)

-~N =
i \><<““2
S -OH
W\/\/\O
CF3

El compuesto del titulo se prepar6 a partir de fenil-tiadiazol
protegido 6a con un rendirhiento de 90% (579 mg). El tiempo de retencién de
CLAR sobre una columna C8(2) (30 x 50 mm, 3 ul) fue de 1.68 min con
gradiente de 50-98% de acetonitrilo-H,O (0.1% de TFA) en 3.5 min como fase

movil.
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EM (ESI, M+H") = 446.2;
"H RMN (400 MHz, DMSO-d) & 8.21 (dd, 1H, J= 9.0 Hz, J= 2.0
Hz), 8.15 (d, 1H, J= 2.0 Hz), 7.45 (d, 1H, J= 8.4), 4.21 (t, 2H, J= 6.2 Hz), 3.74-

3.85 (m, 3H), 1.68-1.77 (m, 5H), 1.25-1.45 (m, 12H), 0.849 (t, 3H, J= 6.4),

(S)-2-Amino-2-(5-(4-(deciloxi)-3(trifluorometil)fenil}-1,3,4-

tiadiazol-2-il)propan-1-ol (8b)

N-NC 2 NH,

| Q/H\ S>-—</ OH
NN

10 CF3

El compuesto del titulo se preparé a partir de fenil-tiadiazol
protegido 6a con un rendimiento de 50% (208 mg). El tiempo de retencion de
CLAR sobre una columna C8(2) (30 x 50 mm, 3 pl) fue de 1.95 min con
gradiente de 50-98% de acetonitrilo-H;0O (0.1% de TFA) en 3.5 min como fase

[5  movil.

EM (ESI, MH+H") = 460.2;

'H RMN (400 MHz, DMSO-ds) & 8.2 (d, 1H, J= 8.8 Hz), 8.15 (s,
1H), 7.44 (d, 1H, J= 8.8 Hz), 4.21 (t, 2H, J= 4.8 Hz), 3.74-3.78 (m, 3H), 1.75 (t,

3H, J = 6.8 Hz), 1.65 (s, 3H), 1.25-1.43 (m, 14H), 0.83-0.86 (m, 3H).
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(S)-2-Amino-2-{5-(3-(trifluorometil)-4-(5-(4-

(trifluorometil)fenil)pentiloxi)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol (8¢)

’ A\ ;
g OH
[ ©
=

El compuesto del titulo se preparé a partir de fenil-tiadiazol

b} FaC

protegido 6a con un rendimiento de 20% (149 mg). El tiempo de retencion de
CLAR sobre una columna C8(2) (30 x 50 mm, 3 ul) fue de 1.66 min con
gradiente de 50-98% de acetonitrilo-H,O (0.1% de TFA) en 3.5 min como fase
10 movil.
EM (ESI, M+H") = 534.1:
'H RMN (400 MHz, DMSO-dg) & 8.87 (br s, 2H), 8.22 (d, 1H, J= 8
Hz), 8.16 (s, 1H), 7.44-7.55 (m, 5H), 4.22 (t, 2H, J= 6 Hz), 3.77-3.83 (m, 3H),

2.71 (t, 2H, J= 7.6 Hz), 1.68-1.82 (m, 7H), 1.46-1.48 (m, 2H).

(S)-2-Amino-2-(5-(3-(trifinorometil)-4-(5-(3-

- (trifluorometil)fenil)pentiloxi)fenil)-1,3 4-tiadiazol-2-iNpropan-1-ol (8d)

N-N I NH,

S OH
Fac\©/\/\/\0

CFaq

El compuesto del titulo se prepar6 a partir de fenil-tiadiazol
protegido 6a con un rendimiento de 50% (379 mg). El tiempo de retencion de

CLAR sobre una columna‘ C8(2) (30 x 50 mm, 3 pl) fue de 2.52 min con
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gradiente de 30-98% de acetonitrilo-H,O (0.1% de TFA) en 3.5 min como fase
movil. |

EM (ESI, M+H") = 534 1;

'H RMN (400 MHz, DMSO-ds) & 8.22 (d, 1H, J= 8 Hz), 8.15 (d,
1H, J= 2.0 Hz), 7.43-7.55 (m, 4H), 7.44 (d, 1H, J= 8.8 Hz), 4.22 (t, 2H, J=6.0
Hz), 3.75-3.80 (m, 3H), 2.70 (t, 2H; J= 7.6 Hz), 1.78-1.82 (m, 2H), 1.67-1.70

(m, 5H), 1.45-1.47 (m, 2H).

(S)-2-Amino-2-(5-(4-(6-fenilhexiloxi)-3-(trifluorometil)fenil)-1,3,4-

tiadiazol-2-il)propan-1-ol (8e)

El compuesto del titulo se preparé a partir de fenil-tiadiazol
protegido 6a con un rendimiento de 40% (271 mg). El tiempo de retencion de
CLAR sobre una columna C8(2) (30 x 50 mm, 3 pl) fue de 2.48 min con
gradiente de 30-98% de acetonitrilo-H,O (0.1% de TFA) en 3.5 min como fase
movil.

EM (ESI, M+H") = 480.1;

'H RMN (400 MHz, DMSO-ds) & 8.21 (d, 1H, J= 9.6 Hz), 8.16 (s,
1H), 7.44 (d, 1H, J= 8.8 Hz), 7.13-7.27 (m, 5H), 4.21 (t, 2H, J= 6.4 Hz), 3.74-
3.84 (m, 3H), 2.57 (t, 2H, J= 7.6 Hz), 1.69-1.79 (m, 5H), 1.55-1.62 (m, 2H),

1.44-151 (m, 2H), 1.33-1.39 (m, 2H).
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(5)-2-Amino-2-(5-(4-(5-(4-fluorofenit)pentiloxi)-3-(trifluorometil)-

fenil)-1,3.4-tiadiazol-2-il)propan-1-ol (8f)

T NH,
OH

: "fﬂh{
S
5 W/\O/Q/\
A CF3
El compuesto del titulo se prepard a partir de fenil-tiadiazol
protegido 6a con un rendimiento de 25% (155 mgq). El tiempo de retencion de
CLAR sobre una columna C8(2) (30x50 mm, 3 ul) fue de 1.92 min con
10 gradiente de 40-98% de acetonitrilo-H,O (0.1% de TFA) en 3.5 min como fase
movil.
EM (ESI, M+H") = 484 1;
'H RMN (400 MHz, DMSO-ds) & 8.19 (d, 1H, J= 9.6 Hz), 8.13 (s,
1H), 7.43 (d, 1H, J= 8.8 Hz), 7.19-7.22 (m, 2H), 7.03-7.08 (m, 2H), 4.20 (t, 2H,
15 J=6.0Hz), 3.74-3.79 (m, 3H), 2.57 (t, 2H, J= 7.6 Hz), 1.76-1.79 (m, 2H), 1.60-

1.67 (m, 5H), 1.42-1.45 (m, 2H).

(8)-2-Amino-2-(5-(4-(5-(3-fluorofenil)pentiloxi)-3-(trifluorometil)

fenil)-1 ,3,4-tiadiazol-2-i|)propan-1-oI (8q)

N I NH,

N—
. ) A\ 2,
& on
F X o
T

El compuesto del titulo se prepar6 a partir de fenil-tiadiazol
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protegido 6a con un rendinﬁiento de 35% (304 mg). El tiempo de retencién de
CLAR sobre una columna C8(2) (30 x 50 mm, 3 pl) fue de 2.71 min con
gradiente de 20-95% de acetonitrilo-H,0 (0.1% de TFA) en 3.5 min como fase
movil.

EM (ESI, M+H") = 484 .1;

'"H RMN (400 MHz, DMSO-dg) & 8.21 (dd, 1H, J= 8.4 Hz, J = 2.0
Hz), 8.15 (s, 1H), 7.44 (d, 1H, J= 8.8 Hz), 7.26-7.31 (m. 1H), 6.94-7.09 (m,
3H), 4.21 (t, 2H, J= 6.0 Hz), 3.74-3.83 (m, 3H), 2.61 (t, 2H, J= 7.6 Hz), 1.75-

1.82 (m, 2H), 1.60-1.68 (m, 5H), 1.38-1.48 (m, 4H).

(S)-2-Amino-2-(5-(4-((4-fenil-5-(trifluorometil)tiofen-2-il)metoxi)-3-

(trifluorcmetil)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol (8h)

-~N =
NN _NHe

/@J\SH—/OH
S
FC~ | ©

CF3

El compuestq del titulo se prepar6 a partir de 4-(5-(4-hidroxi-3-
(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)-2,2,4-trimetioxiazolidin-3-carboxilato 6a
con un rendimiento de 38% (254 mg). EI tiempo de retencién de CLAR sobre
una columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 1.47 min con gradiente
de 30-99% de acetonitrilo-H,0 (0.1% de TFA) en 2 min como fase movil.

EM (ESI, M+H") = 560.0:

"H RMN (400 MHz, DMSO-ds) & 8.88 (br s, 2H), 8.31 (dd, 1H, J=
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9.2 Hz, J= 2.4 Hz), 8.23 (d, 1H, J= 2.0 Hz), 7.44-7.51 (m, 6H), 6.11 (s, 1H),

5.72 (s, 2H), 3.79-3.85 (m, 3H), 1.72 (s, 3H).

(S)—2-Amino—2;(5—(4-(7-feniIheptiloxi)-3-(triﬂuorometil)fenil)-1 ,3.4-

5 tiadiazol-2-il)propan-1-ol (8i)

| N-N O NH,
;D>
s&on
o)
®
‘ El compuesto del titulo se prepard a partir de 4-(5-(4-hidroxi-3-

10 (trifluorometil)fenil)-1,3,4-tiadiazol-2-il)-2,2,4-trimetioxiazolidin-3-carboxilato 6a
con un rendimiento de 50% (306 mg). El tiempo de retencion de CLAR sobre
una columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 1.32 min con gradiente
de 40-99% de acetonitrilo-H,0 (0.1% de TFA) en 2 min como fase movil.

EM (ESI, M+H") = 494 .2;

5 'H RMN (400 MHz, DMSO-dg) & 8.87 (br s, 2H), 8.22 (dd, 1H, J=
8.8, J= 2.4), 8.16 (d, 1H, J= 2.0 Hz), 7.45 (d, 1H, J= 8.4 Hz), 7.24-7.25 (m,
4H), 7.13-7.17 (m, 2H), 7.04 (s, 1H), 4.21 (t, 2H, J= 6.0 Hz), 3.78-3.85 (m, 3H),
2.56 (t. 2H, J= 7.6 Hz), 1.67-1.78 (m, 4H), 1.53-1.61 (m, 2H), 1.27-1.47 (m,

5H).

Yt

Y
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(S)-2-Amino-2-(5-(3-(triffluorometil)-4-(2-(trifluorometil)fenetoxi)

fenil)-1,3.4-tiadiazol-2-il)propan-1-ol (8j)

wh

El compuesto del titulo se preparé a partir de 4-(5-(4-hidroxi-3-
(trifluorometil)fenil)-1,3,4-tiaaiazol-2~il)-2,2,4~trimetioxiazolidin—S-carboxilato 6a
con un rendimiento de 58% (35 mg). E! tiempo de retencién de CLAR sobre
una columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 0.70 min con gradiente

10 de 40-99% de acetonitrilo-H,O (0.1% de TFA) en 2 min como fase movil.

EM (ESI, M+H") = 492.0;

'H RMN (400 MHz, DMSO-ds) & 8.79 (br s, 2H), 8.22 (dd, 1H, J=
9.0 Hz, J= 2.0 Hz), 8.15 (d, 1H, J= 2.4 Hz), 7.73 (d, 1H, J= 8 Hz), 7.45-7.52
(m, 4H), 4.49 (t, 2H, J= 6.4 Hz), 3.75-3.85 (m, 3H), 3.28 (t, 2H, J= 6.4 Hz),

15 1.70 (s, 3H).

(S)-2-Amino-2-(5-(3-(trifluorometil)-4-(3-(trifluorometii)

fenetoxi)fenil)-1,3.4-tiadiazol-2-ihpropan-1-oi (8k)

N-N T NH,

i
FsC O

CF;

El compuesto del titulo se prepard a partir de 4-(5-(4-hidroxi-3-

(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)-2,2,4-trimetioxiazolidin-3-carboxilato 6a
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con un rendimiento de 51% (30.7 mg). El tiempo de retencion de CLAR sobre
una columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 0.68 min con gradiente
de 40-99% de acetonitrilo-H;0 (0.1% de TFA) en 2 min como fase mouvil.

EM (ESI, M+H") = 491.9;

'H RMN (400 MHz, DMSO-dg) & 8.88 (br s, 2H), 8.21 (dd, 1H, J=
8.6 Hz, J= 2.0 Hz), 8.14 (d, 1H, J= 2.4 Hz), 7.49-7.70 (m, 5H), 4.48 (t, 2H, J=

6.4 Hz), 3.77-3.85 (m, 3H), 3.20 (t, 2H, J= 6.0 Hz), 1.71 (s, 3H).

(S)-2-Amino-2-(5-(3-(trifluorometil)-4-(4-(trifluorometil)fenetoxi)

fenil)-1.3.4-tiadiazol-2-il)propan-1-ol (81)

El compuesto del titulo se prepard a partir de 4-(5-(4-hidroxi-3-
(triffluorometil)fenil)-1,3,4-tiadiazol-2-il)-2,2,4-trimetioxiazolidin-3-carboxilato 6a
con un rendimiento de 64% (39 mg). El tiempo de retencién de CLAR sobre
una columna Synergi-Max FéP (2 x 20 mm, 2 yl) fue de 0.77 min con gradiente
de 50-98% acetomtrile-H;O (0.1% de TFA) en 2 min como fase movil.

EM (ESI, M+H") = 491.9;

'H RMN (400 MHz, DMSO-dg) 6 8.91 (br s, 2H), 8.22 (dd, 1H, J=
9.0 Hz, J= 2.0 Hz), 8.15 (d, 1H, J= 2.4 Hz), 7.44-7.68 (m, 5H), 4.49 (t, 2H, J=

6.0 Hz), 3.74-3.86 (m, 3H), 3.20 (t, 2H, J= 6.4 Hz), 1.71 (s, 3H).




(S)-2-Amino-2-(5-(4-(benciloxi)-3-(trifluorometil)fenil)-1,3,4-

tiadiazol-2-il)propan-1-ol {8m)

El compuesto del titulo se preparé a partir de 4-(5-(4-hidroxi-3-
(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)-2,2,4-trimetioxiazolidin-3-carboxilato 6a
con un rendimiento de 19% (10 mg). El tiempo de retencion de CLAR sobre
una columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 1.37 min con gradiente

10 de 20-95% de acetonitrilo-H,O (0.1% de TFA) en 2 min como fase mévil.

EM (ESI, M+H") = 409.9;

'H RMN (400 MHz, CD30D) & 8.25 (d, 1H, J= 2.4 Hz), 8.16 (dd,
1H, J= 8.4 Hz, J= 2.4 Hz), 7.32-7.48 (m, 6H), 5.34 (s, 2H), 3.89-3.96 (m, 2H,

1.83 (s, 3H).

(S)-2-Amino-2-(5-(4-fenetoxi-3-(trifluorometil)ffenil-1,3,4-tiadiazol-

2-i)propan-1-o! (8n)

El compuesto del titulo se preparé a partir de 4-(5-(4-hidroxi-3-
(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)-2,2,4-trimetioxiazolidin-3-carboxilato 6a

con un rendimiento de 12% (6.2 mg). El tiempo de retencién de CLAR sobre




174

una columna Synergi-Max RP (2 x 20 mm, 2 ul) fue de 1.45 min con gradiente
de 20-95% de acetonitrilo-H,O (0.1% de TFA) en‘2 min como fase movil.

EM (ESI, M+H") = 423.9;

'H RMN (400 MHz, CD30D) & 8.25 (d, 1H, J= 2.4 Hz), 8.16 (dd,
1H, J= 8.4 Hz, J= 2.4 Hz), 7.26-7.35 (m, 6H), 4.40 (t, 2H, J= 6.8 Hz), 3.89-3.96

(m, 2H), 3.14 (t, 2H, J= 6.8 Hz), 1.82 (s, 3H).

(S)-2-Amino-2-(5-(4-(3-fenilpropoxi)-3-(trifluorometil)fenil)-1,3,4-

tiadiazol-2-il)propan-1-ol (80)

N-N 2.NH,

. Q/MS‘FQOH

CF;

El compuesto del titulo se prepard a partir de 4-(5-(4-hidroxi-3-
(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)-2,2,4-trimetioxiazolidin-3-carboxilato 6a
con un rendimiento de 12% (6.0 mg). El tiempo de retencion de CLAR sobre
una columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 1.26 min con gradiente
de 30-99% de acetonitrilo-H,0 (0.1% de TFA) en 2 min como fase mévil.

EM (ESI, M+H") = 437.9;

"H RMN (400 MHz, CD;0D) & 8.25 (d, 1H, J= 2.4 Hz), 8.16 (dd,
1H, J= 8.4 Hz, J= 2.4 Hz), 7.16-7.31 (m, 6H), 4.16 (t, 2H, J = 6.0 Hz), 3.89-

3,96 (m, 2H), 2.85 (t, 2H, J= 7.6 Hz), 2.13-2.17 (m, 2H), 1.83 (s, 3H).



(S)-2-Amino-2-(5-(4-(benzofuran-2-ilimetoxi)-3-(trifluorometil)

fenii)-1,3.4-tiadiazoi-2-il)propan-1-ol {8p)

Cgfo QXQ“;@OH

El compuesto del titulo se prepard a partir de 4-(5-(4-hidroxi-3-

(trifluorometil)fenil)-1,3.4-tiadiazol-2-il)-2,2,4-trimetioxiazolidin-3-carboxilato 6a
con un rendimiento de 29% (16' mg). El tiempo de retencién de CLAR sobre
una columna C8(2) (30 x 50 mm, 3 ul) fue de 2.12 min con gradiente de 20-
98% de acetonitrilo-H,0 (0.1% de TFA) en 2 min como fase movil.

EM (ESI, M+H") = 450.0;

"H RMN (400 MHz, DMSO-d) & 8.85 (br s, 2H), 8.28 (dd, 1H, J=
8.4 Hz, J= 2.4 Hz), 8.20 (d, 1H, J= 2.0 Hz), 7.89-7.74 (m, 3H), 7.25-7.37 (m,

2H), 6.97-7.23 (m, 1H), 5.59 (s, 3H), 3.75-3.85 (m, 3H), 1.71 (s, 3H).

(S)-2-Amino-2-(5-(4-(benzo[bltiofen-2-ilmetoxi)-3-(trifluorometil) -

fenil)-1,3.4-tiadiazol-2-il)propan-1-ol (8q)

~N =
NN ENH,
S OH
S CF,

El compuesto del titulo se prepard a partir de 4-(5-(4-hidroxi-3-



7

(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)-2,2,4-trimetioxiazolidin-3- carboxilato 6a
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con un rendimiento de 16% (9 mg). El tiempo de retencion de CLAR sobre una
columna Synergi-Max RP (2 x 20 mm, 2 ul) fue de 1.49 min con gradiente de

20-95% de acetonitrilo-H,O (0.1% de TFA) en 2 min como fase movil.

wh

EM (ESI, M+H*) = 465.9;

"H RMN (400 MHz, DMSO-dg) & 8.82 (br s, 2H), 8.28 (dd, 1H, J=
8.6 Hz, J= 2.0 Hz), 8.19 (d, 1H, J= 2.4 Hz), 8.02-8.04 (m, 1H), 7.91-7.93 (m,
1H), 7.74 (d, 1H, J= 8.8 Hz), 7.40-7.46 (m, 2H), 6.95-7.21 (m, 1H), 5.66 (s,

2H), 3.75-3.85 (m, 3H), 1.70 (s, 3H).

10
(S)-2-Amino-2-(5-(4-(benzo[d][1,3]dioxol-5-ilmetoxi)-3-
(trifluorometibfenil)-1,3,4-tiadiazol-2-ipropan-1-ol (8r)
| r\i'N\ Z.NH,
©/[\S OH
15 O o)
< :©/\ CF3

El compuesto del titulo se prepard a partir de 4-(5-(4-hidroxi-3-
(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)-2,2,4-trimetioxiazolidin-3-carboxilato 6a
con un rendimiento de 41% (232 mg). El tiempo de retencion de CLAR sobre

20 una columna Synergi-Max RP (2 x 20 mm, 2 ul) fue de 1.38 min con gradiente
de 20-95% de acetonitrilo-H,0 (0.1% de TFA) en 2 min como fase movil.

EM (ESI, M+H") = 453.9;

'"H RMN (400 MHz, DMSO-ds) & 8.87 (br s, 2H), 8.26 (dd, 1H, J=
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9.2 Hz, J= 2.4 Hz), 8.19 (d, 1H, J= 2.4 Hz), 7.58 (d, 1H, J= 8.8 Hz), 6.87-7.12

(m, 3H), 6.07 (s, 2H), 5.34 (s, 2H), 3.76-3.85 (m, 2H), 1.71 (s, 3H).

(S)-2-Amino-2-(5-(3-(trifluorometil)-4-(4-(3-(trifluorometil)

5  fenilbutoxi)fenil)-1,3.4-tiadiazol-2-i)propan-1-ol (8s)

£ NH;

El compuesto del titulo se prepard a partir de 4-(5-(4-hidroxi-3-
10 (trifluorometil)fenil)-1,3,4-tiadiazol-2-il)-2,2,4-trimetioxiazolidin-3-carboxilato 6a
con un rendimiento de 29% (184 mg). El tiempo de retencion de CLAR sobre
una columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 1.67 min con gradiente
de 20-95% de acetonitrilo-H,0O (0.1% de TFA) en 2 min como fase movil.
EM (ESI, M+H") = 519.9;
15 'H RMN (400 MHz, CD3;0D) § 8.22 (d, 1H, J= 2.4 Hz), 8.16 (dd,
1H, J= 8.6 Hz, J=2.4 Hz), 7.56 (d, 2H, J = 8.4 Hz), 7.4 (d, 2H, J= 8.0 Hz), 7.33
(d, 1H, J= 8.8 Hz), 4.23 (t, 2H, J= 5.2 Hz), 3.92-4.00 (m, 2H), 2.80 (t, 2H, J=

6.8 Hz), 1.88-1.92 (m, 4H), 1.84 (s, 3H).
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(S)-2-Amino-2-(5-(3-(trifluorometil)-4-(4-(4-(trifluorometil)fenil)

butoxi)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol (8t)

n
O
-

w

El compuesto del titulo se prepard a partir de 4-(5-(4-hidroxi-3-
(trifluorometil)fenit)-1,3,4-tiadiazol-2-il)-2,2,4-trimetioxiazolidin-3-carboxilato 6a
con un rendimiento de 12% (7.8 fng). El tiempo de retenciéon de CLAR sobre
una columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 1.64 min con gradiente

10 de 20-95% de acetonitrilo-H,O (0.1% de TFA) en 2 min como fase movil.

EM (ES!, M+H") = 519.9;

'H RMN (400 MHz, CD3;0D) & 8.22 (d, 1H, J= 2.0 Hz), 8.16 (dd,
1H, J= 8.6 Hz, J= 2.0 Hz), 7.46-7.51 (m, 4H), 7.34 (d, 1H, J= 9.2 Hz), 4.24 (s,

2H), 3.90-3.98 (m, 2H), 2.80 (t, 2H, J= 6.8 Hz), 1.88-1.91 (m, 4H), 1.83 (s, 3H).

15
(2S5)-2-Amino-2-(5-(4-(3,7-dimetiloctiloxi)-3-(trifluorometil)fenil)-
1,3.4-tiadiazol-2-il)propan-1-ol (8u)
N-N S NH
[ S
SWOH
20 CFy

El compuesto del titulo se prepar6 a partir de 4-(5-(4-hidroxi-3-
(trifluorometil)fenil)-1,3,4-tiad‘iazol-2-il)—2,2,4—trimetioxiazo|idin-3-carboxi|ato 6a

con un rendimiento de 41% (19 mg). El tiempo de retenciéon de CLAR sobre
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una columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 1.79 min con gradiente
de 50-98% de acetonitrilo-H,O (0.1% de TFA) en 2 min como fase movil.

EM (ESI, M+H") = 460.0;

"H RMN (400 MHz, CD30D) & 8.21 (d, 1H, J= 2.4 Hz), 8.17 (dd,
1H, J= 8.8 Hz, J= 2.4 Hz), 7.36 (d, 1H, J = 8.4 Hz), 4.86 (s, 5H), 4.22-4.27 (m,
2H), 3.90-3.98 (m, 2H), 1.57-1.90 (m, 1H), 1.83 (s, 3H), 1.74-1.78 (m, 1H),
1.61-1.65 (m, 1H), 1.50-1.55 (m, 1H), 1.30-1.40 (m, 3H), 1.16-1.22 (m, 3H),

0.97 (d, 3H, J=6.4 Hz), 0.88 (d, 6H, J= 6.8 Hz)

(S)-2-Amino-2-(5-(4-(4-propilfenetoxi)-3-(trifluorometil)fenil)-1,3.4-

tiadiazol-2-il)propan-1-ol (8v)

El compuesto del titulo se prepard a partir de 4-(5-(4-hidroxi-3-
(triﬂuorometil)fenil)-1,3,4-tiadiazol—2-i|)—2,2,4—trimetioxiazo|idin-3-carboxilato 6a
con un rendimiento de 47% (27 mg). El tiempo de retencion de CLAR sobre
una columna Synergi-Max RP (2 x 20 mm, 2 ul) fue de 1.66 min con gradiente
de 50-98% de acetonitrilo-H;O (0.1% de TFA) en 2 min como fase movil.

EM (ESI, M+H") = 466.0;

'H RMN (400 MHz, CD3;0D) 6 8.20 (d, 1H, J= 1.6 Hz), 8.13 (dd,
1H, J= 8.8 Hz, J= 24 Hz), 7.32 (d, 1H, J = 8.8 Hz), 7.22 (d, 2H, J= 8'.4 Hz),

7.10 (d, 2H, J= 8.4 Hz), 4.44 (t, 2H, J= 6.6 Hz), 3.90-3.98 (m, 2H), 3.10 (t, 2H,

755



L
»
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J=6.6 Hz), 2.55 (1, 2H, J= 7.6 Hz), 1.83 (s, 3H), 1.58-1.64 (m, 2H), 1.25 (d, 5H,
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J=6.4),0.91 (t, 3H, J=7.6).

(S)-2-Amino-2-(5-(4-(4-butilfenetoxi)-3-(trifluorometil)feni)-1,3,4-

5 tiadiazol-2-il)propan-1-ol (8w)

El compuesto del titulo se prepard a partir de 4-(5-(4-hidroxi-3-
10 (trifluorometil)fenif)-1,3,4-tiadiazol-2-il)-2,2,4-trimetioxiazolidin-3-carboxilato 6a
con un rendimiento de 38% (23 mg). El tiempo de retencién de CLAR sobre
una columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 1.73 min con gradiente
de 20-95% de acetonitrilo-H,O (0.1% de TFA) en 2 min como fase movil.
EM (ESI, M+H") = 479.9;
15 'H RMN (400 MHz, CDs0D) & 8.20 (d, 1H, J= 1.6 Hz), 8.13 (dd,
1H, J= 2.4 Hz, J= 8.8 Hz), 7.32 (d, 1H, J = 8.8 Hz), 7.22 (d, 2H, J= 8 Hz), 7.10
(d, 2H, J= 8 Hz), 4.36 (t, 2H, J= 6.4), 3.90-3.98 (m, 2H), 3.10 (t, 2H, J= 6.8 Hz),
2.57 (t, 2H, J= 7.6 Hz), 1.83 (s, 3H), 1.53-1.61 (m, 2H), 1.31-1.36 (m, 2H),

0.917 (t, 3H, J=7.2 Hz).
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(S)-2-Amino-2-(5-(4-(4-etilfenetoxi)-3-(trifluorometilfenil)-1,3,4-

tiadiazol-2-il)propan-1-ol (8x)

W
0O
y

w

El compuesto del titulo se prepard a partir de 4-(5-(4-hidroxi-3-
(trifluorotnetil)fenil)-1,3,4-tiadiazol-2-il)-2,2,4-trimetioxiazolidin-3-carboxilato 6a
con un rendimiento de 63% (36 mg). El tiempo de retencién de CLAR sobre
una columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 1.59 min con gradiente

10 de 20-95% de acetonitrilo-H,O (0.1% de TFA) en 2 min como fase mévil.

EM (ESI, M+H") = 451.9;

'H RMN (400 MHz, CD3;0D) & 8.20 (d, 1H, J= 1.6 Hz), 8.14 (dd,
1H, J= 8.8 Hz, J= 2.4 Hz), 7.32 (d, 1H, J = 8.4 Hz), 7.23 (d, 2H, J- 8.4 Hz),
7.12 (d, 2H, J= 8.0 Hz), 4.36 (1, 2H, J= 6.8 Hz), 3.90-3.98 (m, 2H), 3.10 (t, 2H,

15 J=6.8 Hz), 2.55-2.65 (m, 2H), 1.83 (s, 3H), 1.20 (t, 3H, J= 7.6 Hz).

(8)-2-Amino-2-(5-(4-(7,7,8,8,8-pentafluorooctiloxi)-3-

(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol (8y)

N =
i s OH
F
F>MO

El compuesto del titulo se prepard a partir de 4-(5-(4-hidroxi-3-




e

2]

182

(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)-2,2,4-trimetioxiazolidin-3-carboxilato 6a
con un rendimiento de 35% (22 mg). El tiempo de retencién de CLAR sobre
una columna Synergi-Max RP (2 x 20 mm, 2 pi) fue de 1.68 min con gradiente
de 20-95% de acetonitrilo-H;O (0.1% de TFA) en 2 min como fase movil.

EM (ESI, M+H+) - 522.0;

'"H RMN (400 MHz, CD3;0D) & 8.21 (d, 1H, J= 2.4 Hz), 8.16 (dd,
1H, J= 8.6 Hz, J= 2.4 Hz), 7.34 (d, 1H, J = 9.2 Hz), 4.21 (t, 2H, J= 6.0 Hz),
3.90-3.96 (m, 2H), 2.05-2.19 (m, 2H), 1.84-1.91 (m, 2H), 1.81 (s, 3H), 1.48-

1.67 (m, 6H).

, (S)-2-Amino-2e(5-(4-(4-(2—ﬂuorofenil)bUtoxi)-3-(triﬂuorometil)fenil)-

1,3,4-tiadiazol-2-il)propan-1-ol (82)
! f\}’N\ ? NH2
SWOH
‘ o
F CF;4
El compuesto, del titulo se prepard a partir de 4-(5-(4-hidroxi-3-
(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)-2,2,-trimetioxiazolidin-3-carboxilato  6a
con un rendimiento 8% (5 mg). El tiempo de retencidon de CLAR sobre una
columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 1.59 min con gradiente de
20-95% de acetonitrilo-H,O (0.1% de TFA)-en 2 min como fase movil.
EM (ESI, M+H") = 469.9;
'H RMN (400 MHz, CDs0D) & 8.21 (d, 1H, J= 1.6 Hz), 8.16 (dd,

1H, J= 8.4 Hz, J= 2.4 Hz), 7.34 (d, 1H, J= 8.4 Hz), 7.16-7.27 (m, 2H), 6.99-
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7.10 (m, 2H), 4.22 (t, 2H, J= 5.6 Hz), 3.90-3.97 (m, 2H), 2.74 (t, 2H, J= 7.2

Hz), 1.82-1.90 (m, 4H), 1.82 (s, 2H).

(S)-2-Amino-2-(5-(4-(4-(3-fluorofenil)butoxi)-3-(trifluorometil)fenil)-

5 1.,3,4-tiadiazol-2-ipropan-1-ol (8aa)

‘ VN"N = NH
/@\/\/\ ’ -
S o
' CF‘3

£ El compuesto del titulo se prepard a partir de 4-(5-(4-hidroxi-3-

10 (trifluorometil)fenil)-1,3,4-tiadiazol-2-il)-2,2 4-trimetioxiazolidin-3-carboxilato 6a
con un rendimiento de 16% (9' mg). El tiempo\de retencién de CLAR sobre una
columna Synergi-Max RP (2 x 20 mm, 2 ul) fue de 1.60 min con gradiente de
20-95% de acetonitrilo-H,0 (0.1% de TFA) en 2 min como fase movil.

EM (ESI, M+H") = 469.9;

15 "H RMN (400 MHz, CD30D) & 8.21 (d, 1H, J= 2.4 Hz), 8.16 (dd,
1H, J= 8.4 Hz, J= 2.4 Hz), 7.34 (d, 1H, J= 8.4 Hz), 7.23-7.29 (m, 1H), 7.02 (d,
1H, J= 5.0 Hz), 6.85-6.96 (m, 2H), 4.22, (t, 2H, J= 5.6 Hz), 3.91-3.97 (m, 2H),

' 2.70-2.74 (m, 2H), 1.83-1.88 (m, 4H), 1.83 (s, 3H).
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(S)-2-Amino-2-(5-(4-(4-(4-fluorofenil)butoxi)-3-(trifluorometil)fenil)-

184

1.3.4-tiadiazol-2-ipropan-1-ol (8ab)

| .
R

h QPN co

O

El compuesto del titulo se prepardé a partir de 4-(5-(4-hidroxi-3-
(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)-2,2 4-trimetioxiazolidin-3-carboxilato 62
con un rendimiento de 16% (9 mg). El tiempo de retencién de CLAR sobre una
columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 1.91 min con gradiente de

10 20-95% de acetonitrilo-H,0:(0.1% de TFA) en 2 min como fase movil.

EM (ESI, M+H") = 469.9;

'H RMN (400 MHz, CDs0D) & 8.21 (d, 1H, J= 2.4 Hz), 8.16 (dd,
1H, J= 8.6 Hz, J= 2.4 Hz), 7.34 (d, 1H, J= 8.0 Hz), 7.2 (m, 2H), 6.95-6.70 (m,
2H), 4.21 (t, 2H, J= 5.5 Hz), 3.90-3.98 (m, 2H), 2.69 (t, 2H, J= 6.8 Hz), 1.83-

IS 1.86 (m, 4H), 1.82 (s, 3H).

(S)-2-Amino-2-(5-(4-(6-(2-fluorofenil)hexiloxi)-3-(trifluorometil)

fenil)-1,3.4-tiadiazol-2-il)propan-1-ol (8ac)

: N-N ZnNH
. L H‘ﬂ?
= N S OH
N o |

F ‘ CF3

El compuesto del titulo se prepar6 a partir de 4-(5-(4-hidroxi-3-
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(trifluorometih)fenil)-1,3,4-tiadiazol-2-il)-2,2,4-trimetioxiazolidin-3-carboxilato 6a
con un rendimiento de 15% (9 mg). El tiempo de retencion de CLAR sobre una
columna Synergi-Max RP (2 x 20 mm, 2 ul) fue de 1.73 min con gradiente de
20-95% de acetonitrilo-H,0 (0.1% de TFA) en 2 min como fase mévil.

EM (ESI, M+H") = 498.1;

'H RMN (400 MHz, CD;0D) & 8.21 (d, 1H, J= 2.4 Hz), 8.16 (dd,
1H, J= 8.4 Hz, J= 2.4 Hz), 7.34 (d, 1H, J= 8.4 Hz), 7.14-7.23 (m, 2H), 6.87-
7.07 (m, 2H), 4.19 (t, 2H, J= 6.0 Hz), 3.90-3.97 (m, 2H), 3.79 (s, 2H), 2.66 (t,
2H, J= 8.0 Hz), 1.83-1.88 (m 1H), 1.82 (s, 3H), 1.53-1.69 (m, 3H), 1.41-1.47

(m, 2H), 1.25-1.27 (m, 3H).

LSJ—2-Amino-2¥(5-(4-(6-(3-fluorofeniI)hexiloxi)-3-(trifluorometil)

fenil)-1 ,3,4—tiadiazol-2—i|)proban-1—oI (8ad)

“?'Ny"{N\“z
PPN Q/L S
F/\ Ie)
A »- CF4

El compuesto‘del titulo se preparo a partir de acil-benzohidrazida
desprotegida 5b con un rendimiento de 23% (11.3 mg). El tiempo de retencion
de CLAR sobre una columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 1.69
min con gradiente de 20-éS% de acetonitrilo-HZO (0.1% de TFA) en 2 min
como fase movil.

EM (ESI): 497 98 (MH");

'H RMN (400 MHz, CD3;0D) & 8.21 (d, 1H, J= 2.4 Hz), 8.16 (dd,
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1H, J= 8.6 Hz, J= 2.4 Hz), 7.34 (d, 1H, J= 8.4 Hz), 7.20-7.24 (m, 1H), 6.98 (d,
1H, J= 7.6 Hz), 6.85-6.91 (m, 2H), 4.19 (t, 2H, J= 6.4 Hz), 3.90-3.96 (m, 2H),
2.64 (t, 1H, J= 7.6 Hz), 1.85-2.01 (m, 2H), 1.83 (s, 3H), 1.63-1.68 (m, 2H),

1.55-1.59 (m, 2H), 1.40-1.46 (m, 2H).

(S)-2-Amino-2-(5-(4-(6-(4-fluorofenil)hexiloxi)-3-(trifluorometit)

fenil)-1.3,4-tiadiazol-2-il)propan-1-ol (8ae)

NN =
F'/l | /@/ﬂ\s%&cm
X ‘ o

El compuesto del titulo se preparé a partir de acil-benzohidrazida

desprotegida 5b con un rendimiento de 35% (17.4 mg). El tiempo de retencién
de CLAR sobre una columna Synergi-Max RP (2 x 20 mm, 2 ui) fue de 1.69
min con gradiente de 20-95% de acetonitrilo-H,O (0.1% de TFA) en 2 min
como fase movil.

EM (ESI): 49f.98 (MH™);

'H RMN (400:MHz, CD;0D) 6 8.21 (d, 1H, J= 2.0 Hz), 8.16 (dd,
1H, J= 8.4 Hz, J= 2.0 Hz), 7.32 (d, 1H, J= 84 Hz), 7.14-7.17 (m, 2H), 6.92-
6.96 (m, 2H), 4.18 (t, 2H, J= 6.4 Hz), 3.90-3.98 (m, 2H), 2.60 (t, 1H, J= 8.0
Hz), 1.85-2.01 (m, 2H), 1.83 (s, 3H), 1.60-1.68 (m, 2H), 1.52-1.58 (m, 2H),

1.38-1.44 (m, 2H).
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(S)-2-Amino-2-(5-(4-(5-(3,4-difluorofenil)pentiloxi)-3-

(trifluorometil)fenil}-1 ,3,4-tiadiazo|—2-iI)propan-1-oI (8af)

NH,

>X,
s (&)
e CF4
£

El compuesto del titulo se prepar6 a partir de acil-benzohidrazida
’ desprotegida Sb en 44% (22.0 mg). El tiempo de retencion de CLAR sobre
‘, una columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 1.46 min con gradiente
10 de 30-99% de acetonitrilo- HZO (0.1% de TFA) en 2 min como fase moévil.
EM (ESI): 501.86 (MH");
'H RMN (400 ‘MHz, CD3;0D) 8 8.21 (d, 1H, J= 2.4 Hz), 8.16 (dd,
1H, J= 8.4 Hz, J= 2.4 Hz), 7.34 (d, 1H, J= 8.4 Hz), 7.05-7.14 (m, 2H), 6.94-
6.98 (m, 1H), 4.20 (t, 2H, J= 6.0 Hz), 3.89-3.96 (m, 2H), 2.64 (t, 2H, J= 7.2
IS Hz), 1.85-1.91 (m, 2H), 1.83 (s, 3H), 1.66-1.74 (m, 2H), 1.52-1.58 (m, 2H).

~
. ‘

(S)-2-Amino-2-(5-(3-(trifluorometil)-4-(5-(2,4, 5-trifluorofenil)

' pentiloxi)fenil)-1.3,4-tiadiazol-2-il)propan-1-ol (8aq)

WQ» g

El compuestd del titulo se preparé a partir de acil-benzohidrazida
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desprotegida 5b en 28% (14.7 mg). El tiempo de retencion de CLAR sobre
una columna Synergi-Max R‘P (2 x 20 mm, 2 pl) fue de 1.69 min con gradiente
de 20-95% de acetonitrilo-H;O (0.1% de TFA) en 2 min como fase movil.

EM (ESI): 497.98 (MH*):

"H RMN (400 MHz. CD;0D) § 8.21 (d, 1H, J=2 Hz), 8.16 (dd, 1H,
J=8.4 Hz, J= 2.0 Hz), 7.34 (d, 1H, J= 9.2 Hz), 7.14-7.21 (m, 1H), 7.02-7.08 (m,

1H), 4.20 (t, 2H, J= 6.0 Hz), 3.89-3.98 (m, 2H), 2.65 (t, 2H, J= 7.2 Hz), 1.83-

1.90 (m, 5H), 1.65-1.71 (m, 2H), 1.53-1.59 (m, 2H).

(S)-2-Amino-2-(5-(3-(trifluorometil)-4-(6-(3-(trifluorometil)

fenil)hexiloxi)fenil)-1,3,4-tiadiazol-2-i)propan-1-ol (8ah)

: N-N_ 2 NH
/@\/\/\/\ QLSH’;H

FiC o7 Y

CFa

El compuesto del titulo se preparé a partir de acil-benzohidrazida
desprotegida 5b en 60% (?3.1 mg). El tiempo de retencion de CLAR sobre
una columna Synergi-Max RP (2 x 20 mm, 2 ul) fue de 1.73 min con gradiente

de 20-95% de acetonitrilo-HQO (0.1% de TFA) en 2 min como fase movil.

EM (ESI): 548.00 (MH™);

'H RMN (400‘ MHz, CD;0D) & 8.21 (d, 1H, J= 1.6 Hz), 8.16 (dd,
1H, J=84 Hz, J=24 Hz),lv7.44-7.46 (m, 4H), 7.33 (d, 1H, J= 8.4 Hz), 4.19 (1,
2H, J= 6.4 Hz), 3.90-3.99 (m, 2H), 2.71 (, 2H, J= 7.6 Hz), 1.81-1.88 (m, 2H),

1.65-1.73 (m, 2H), 1.54-1.61 (m, 2H), 1.39-1.47 (m, 2H), 1.24-1.28 (m, 3H).
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(8)-2-Amino-2-(5-(3-(trifluorometil}-4-(6-(4-(trifluorometil)

fenil)hexiloxi)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol (8ai)

El compuesto del titulo se prepar6 a partir de acil-benzohidrazida
desprotegida 5b en 59% (32.0 mg). El tiempo de retencion de CLAR sobre
una columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 1.74 min con gradiente
de 20-95% de acetonitrilo-H,0 (0.1% de TFA) en 2 min como fase movil.

EM (ESI): 547;92 (MH™Y);

'H RMN (400 IMHz, CD3;0D) 8 8.22 (d, 1H, J= 2.0 Hz), 8.16 (dd,
1H, J= 8.6 Hz, J= 2.0 Hz), 17.53 (d, 2H, J= 8.0 Hz), 7.32-7.37 (m, 3H), 4.19 (t,
2H, J= 6.4 Hz), 3.90-3.98 (m, 2H), 2.72 (t, 2H, J= 7.6 Hz), 1.81-1.88 (m, 2H),

1.66-1.73 (m, 2H), 1.54-1.61 (m, 2H), 1.41-1.47 (m, 2H), 1.24-1.27 (m, 3H).

Enfoque general de la sintesis de tio-éter-fenil-tiadiazoles

La sintesis dg tio-eter-fenil-tiazoles se describe en el esquema 5.
El tratamiento de acido 4-fluorobenzoico sustituido 1 con TMS-CHN; dio el
éster metilico correspondiénte bajo reaccién con varios tioles dio el tio-éter
sustituido 2. El tio-éter sustituido 2 después se condenso con hidrazina para
dar benzohidrazida 3. La reaccion de benzohidrazida 3 con aminoéacido

ortogonalmente protegido 4 bajo condiciones de HATU para dar acil-

7%
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benzohidrazida 5 que bajo tratamiento con reactivo de Lawesson dio fenol 6
con buen rendimiento. La reaccion de Mitsunobu de fenol 6 con alcohol
deseado seguido por despréteccién dio el compuesto final deseado 7. La acil-
benzohidrazida 5 también se podria oxidar con mCPBA para dar acil-
3 benzohidrazida' 8 antes de tratamiento con reactivo de Lawesson y
desproteccion. La reaccién‘ del alcohol 7 con clorofosfato de dietilo seguido

por desproteccién con TMSBr dio el fosfato correspondiente.

ESQUEMA 5
10
o] o4
1) TMSCHN; Me L NH
| \\/r “OH DCM/ MeOH /CJ/ILO NHNH, I B E 2
=% 2) RSM, Cs,C0;,  Rang” X MeOH,80°C  Rangs X
! DMF R Ry
1 2 3
Boc
o NN Boc Boc
H ’J( reactivo de N’N
He 10 g0 ¢ O (4 /(j/“\ YK/ _ Lawesson /O/ks
HATU DIPEA Revg \,\ OCM Ra~g
15 DCN/DMF
5 8
v - TFA, DCM
' .| mCPBA anisol o TIPS
K
Boc NH
g 1) reactivo de ;\}-N>_ ...Mze
] : /Cj/‘Ln Lawesson, DCM e I OH
2) TFA, DCM, TP Rz,x I 2
’/ \\ R
1
8 7
X=S0S80,;
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4—(OctiItio)-3-(tfif|uorometil)benzohidrazida (3a)

A una solucién de acido 4-fluoro-3-(trifluorometil)benzoico 1a
(1.04 g, 5 mmoles) en DCM/MeOH (4:1, 10 ml) a 0°C se afadi6 gota a gota
una solucion de TMSCHN; (2.0 M en éter, 2.6 ml, 5.1 mmoles). La mezcla de

reaccion se agité a 0°C hasta que la solucién incolora empez6 a volverse

“amarillo claro y se mantuvo su color amarillo claro. La reaccion se agitd

durante 20 minutos adicioﬁales, después se anadieron una pocas gotas de
acido acético para extinguir‘ las ultimas pocas gotas de TMS-CHN; (la solucién
se volvio incolora a partir de amarillo claro). El solvente se removi6 bajo vacio
para dar un producto crudo que se uso directamente para el siguiente paso.

EM (ESI, M+H") = 223.0

A una solucion del éster metilico crudo en DMF (5 ml) se afnadié
octano-1-tiol (0.87 mil, 5 mmoles) y Cs>CO; (2.44 g, 7.5 mmoles). La mezcla
de reaccion se agito a 60°C durante 1 hr, se concentrd, se extinguid con
NH4Cl, se extrajo con EtOAc. Los compuestos organicos se secaron sobre
Na,SO4, se concentraron ‘bajo presidén reducida para dejar el 4-(octiltio)-3-
(trifluorometil)benzoato de hetilo crudo 2a.

EM (ESI, M+H") = 349.0

El 4-(octiltio)-3-(trifluorometil)benzoato de metilo crudo se

disolvio en 2 ml de MeOH y se tratdo con 2 ml de hidrazina hidratada. La
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mezcla de reaccion se dej6 agitar a 80°C durante 1 hora, se vacié en agua
con hielo. El sélido se filtro, se lavé con H,O y se secd bajo vacio para proveer
la 4-(octiltio)-3-(trifluorometil)benzohidrazida 3a como un solido amarillo.. El
tiempo de retencion de CLAR sobre una columna C18 (30 x 4.6 mm, 3.5 p) fue
de 2.69 min con gradiente de 10-95% de acetonitrilo-H,O (0.1% de TFA) en
3.5 min como fase movil. |

EM (ESI, M+H") = 349.3:

'H RMN (400 MHz, CDCl3) 8 9.99 (s, 1H), 8.13 (d, 1H. J=1.6 Hz),
8.03 (dd, 1H, J= 8.2 Hz, J=1.6 Hz), 7.67 (d, 1H, J= 8.8 Hz), 4.59 (s, 2H), 3.13
(t, 2H, J= 7.2 Hz), 1.61 (quintuplete, 2H, J= 6.8 Hz), 1.44-1.36 (m, 2H), 1.30-

1.20 (m, 8H), 0.85 (t, 3H, J= 6.8 Hz).

2,2,4—Trimeti|-4-(2-(4-(octiItio)—3-(trif|uorometiI)benzoil)hidrazina

carbonil)oxazolidin-3-carboxilato de {R)-ter-butilo (5a)

Boc\
N

P "
IO o
Me
//\/\/\\/\S ; O

CF;

A una soluciébn de acido (R)-3-(ter-butoxicarbonil)-2,2,4-
trimetiloxazolidin-4-carboxilico 4 (129.6 mg, 0.5 mmoles) en DMF (1 ml) se
anadié HATU (209 mg, 0.55 moles) y DIPEA (0.436 ml, 2.5 mmoles). Después
de agitarse a t.a. durante 10 min, la mezcla de reacciéon se tratd con 4-

(octiltio)-3-(trifluorometil)benzohidrazida 3a (174 mg, 0.5 mmoles) en THF (2

24
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mi) y se dejé agitar durante.la noche. Se afadio solucion de NaHCO3 acuosa
y la mezcla se extrajo con EtOAc. La capa organica se lavd con salmuera, se
secO sobre Na,SO4 anhidro, y se evapord bajo presion reducida para dar un
residuo, que se purifico | por cromatografia en columna de SiO, (n-
hexano/EtOAc =3:7)  para dar 2,2 ,4-trimetil-4-(2-(4-(octiltio)-3-
(trifluorometil)benzoil)hidrazinacarbonil)oxazolidin-3-carboxilato  de  (R)-ter-
butilo 5a (247 mg, 84%). El tiempo de retenciéon de CLAR sobre una columna
C18 (30 x 46 mm, 3.5 y) fue de 3.08 min con gradiente de 10-95% de
acetonitrilo-H,0 (0.1% de TFA) en 3.5 min como fase movil.

EM (ESI, M+H") = 590.5

(S)-2-Amino-2-(5-(4-(octiltio)-3-(trifluorometil)fenil)-1,3,4-tiadiazol-

2-il)propan-1-ol (7a)

‘ NN NH2
/ We
S OH
B N
CF4

El producto Qel titulo se obtuvo con un rendimiento de 32% a
partir de 2,2 4-trimetil-4-(2-(4-(octiltio)-3-(trifluorometil)benzoil)hidrazincarbonil)
oxazolidin-3-carboxilato de (R)-ter-butilo 6a. El tiempo de retencion de CLAR
sobre una columna C18 (30 x 4.6 mm, 3.5 y) fue de 2.46 min con gradiente de
10-95% de acetonitrilo-H20 (0.1% de TFA) en 3.5 min como fase movil.

EM (ESI, M+H+) =448 4.
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"H RMN (400 MHz, CD30OD) & 8.17 (s, 1H), 8.13 (d, 1H, J= 8.4
Hz), 7.75 (d, 1H, J= 8.4 Hz), 3.80 (AB, 1H, Jas =11.2 Hz), 3.73 (AB, 1H, Jas
=11-2 Hz), 3.14 (t, 2H, J= 7.2 Hz), 1.67 (s, 3H), 1.61 (quintuplete, 2H, J= 6.8

Hz), 1.40-1.35 (m, 2H), 1.25-1.20 (m, 8H), 0.81 (t, 3H, J = 6.6 Hz).

2,2,4-Trimetil-4~(2-(4-(octi|sulfoniI)-3-(trif|uorometil)benzoil)

hidrazinacarbonil)oxazolidin-3-carboxilato de (R)-ter-butilo (8a)

Boc
NJ(

Nz NN
I Ooa\/@*

Una solucion 2,2 4-trimetil-4-(2-(4-(octiltio)-3-(trifluorometil)

benzoiI)hidrazincarbonil)oxézolidin-3-carboxiIato de (R)-ter-butilo 5é (123 mg,
0.21 mmoles) en DCM (10 mi) se tratdo con mCPBA (164 mg, 77%, 722
mmoles) a t.a. La mezcla: de reaccion se agité a t.a. durante la noche, se
extinguid con NaHCOj; acuoso saturado, se extrajo con DCM. La capa
organica se lavo con NaHQOa acuoso saturado (3X), se secé sobre Na; SOy y
se evapord bajo presion reducida para dar un residuo, que se purificé por
cromatografia en columna‘ de SiOz (n-hexano/EtOAc =3.7) para dejar 2,2,4-
trimetil-4—(2-(4-(octiIsu|foni|5—3-(trifluorometiI)benzoiI)hidrazincarbonil)

oxazolidin-3-carboxilato de (R)-ter-butilo 8a (112 mg, 92%). El tiempo de
retenciéon de CLAR sobre una columna C18 (30 x 4.6 mm, 3.5 ) fue de 3.27

min con gradiente de 10-95% de acetonitrilo-H,O (0.1% de TFA) en 3.5 min
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como fase movil.

EM (ESI, M+H") = 622.5.

(S)-2-Amino-2-(5-(4-(octilsulfoni)-3-(trifluorometil)fenil)-1,3,4-

tiadiazol-2-il)propan-1-oi (7b)

N-N NH,
I D>—L1Me
S OH
/\/\/\/\\//S\\
o O CrF,

El compuesto del titulo se preparé de conformidad con el
procedimiento general a partir de 2,24-trimetil-4-(2-(4-(octilsulfonil)-3-
(trifluorometil)benzoiI)hidra;incarboniI)oxazolidin-3-carboxi|ato de (R)-ter-butilo
8a. El tiempo de retencion de CLAR sobre una columna C18 (30 x 4.6 mm, 3.5
) fue de 2.11 min con gradiente de 10-95% de acetonitrilo-H,O (0.1% de
TFA) en 3.5 min como fase' moévil.

EM (ESI, M+H") = 480.3;

'H RMN (400 MHz, DMSO-d6) & 8.56 (dd, 1H, J= 8.2 Hz, J= 1.6
Hz), 8.53 (d, 1H, J= 1.6 Hz), 8.38 (d, 1H, J= 8.8 Hz), 3.87 (AB, 1H, Jag = 10.8
Hz), 3.80 (AB, 1H, Jag = 10.8 Hz), 3.44 (t, 1H, J= 7.8 Hz), 1.68 (s, 3H), 1.66-

1.60 (m, 2H), 1.37-1.31 (m] 2H), 1.25-1.16 (m, 8H), 0.83 (t, 3H, J= 7.2 Hz).

Enfoque general para la sintesis de fenil-oxadiazoles

La sintesis de fenil-oxadiazoles se describe en el esquema 6. La

reaccion del alcohol deseado con 4-fluorobenzonitrilo sustituido 1 dio el



benzonitrilo sustituido 2. El benzonitrilo sustituido 2 despues se condensé con

hidroxilamina para dar hidroxibenzimidamida 3. El acoplamiento del

intermediario de hidroxiamidina 3 con aminoacido ortogonalmente protegido 4

bajo condiciones

de HATU

seguido

por ciclizacién

dio oxadiazol

ortogonalmente protegido 6. El tratamiento del oxadiazol protegido 6 con TFA

dio amino-alcohol final deseado 7.

ESQUEMA 6
CN ‘ CN
‘ A R,OH, KO'Bu i = NH;-OH-HCI
. /\7 —_ ‘RZ\ N
F R, THF, 65-70°C 0O R, EtOH, N2,C0;3, H,0
1 2
Boc, "k/
N
L Me LOH
4 Nl (@] ?oc .
HATU, DIEA N SN DME, 120 °C
el v <
DCM-DMF ~0 /\R1 0 Rp..
5
NH
-0, 2
gy
TFA, DCM [
——  Re A
o} F"‘1

N!,OH
‘ = J\NHZ
Rz\o /’R
1
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4-(Octiloxi)-3-(frifluorometil)benzonitrilo (2a)

El compuestq del titulo se prepar6 de manera analoga al
compuesto 2 (Esquema 4) con un rendimiento de >95%.

'H RMN (400 MHz, CDCly) & 7.85 (d, 1H, J= 0.2 Hz), 7.77 (dd,
1H."J= 8.8 Hz, J= 2.0 Hz), 7.04 (d, 1H, J= 8.8 Hz), 4.11 (t, 2H, J= 5.6 Hz), 1.84

(m, 2H), 1.47 (m, 2H), 1.32 (m, 8H), 0.89 (t, 3H, J= 7.2 Hz).

2.2 4-Trimetil-4-(3-(4-(octiloxi)-3-(trifluorometil)fenil)-1,2.4-

oxadiazol-5-il)oxazolidin-3-carboxilato de (R)-ter-butilo (6a)

Boc\
o Nl
N
| } />_“;k/o
N Me

Una suspension de 4-(octiloxi)-3-(trifluorometil)benzonitrilo (600

mg, 1.0 equiv), NH,OH<HCI (280 mg, 2.0 equiv), Na,CO3; (636 mg, 3.0 equiv)
en etanol-agua (12 ml, 5:11) se puso a reflujo durante 3 hr. La reaccion se
condenséd bajo vacio y el residuo se tratdé con agua seguido por extraccion con
acetato de etilo. La capa de acetato de etilo se lavdé con NaCl saturado (1x),
se seco sobre Na,SOs, y se condensdé para dar el intermediario de

hidroxiamindina (750 mg). Parte del intermediario (166 mg, 1.0 equiv) se tratd
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con HATU (190 mg, 1.0 equiv), DIEA (260 nl, 3.0 equiv) y acido (R)-3-(ter-
butoxicarbonil)-2,2,4-trimetil‘oxazo|idin-4-carboxi|ico (130 mg, 1.0 equiv) en
DMF (1 ml) durante 1 hora. La reaccién se diluyé con acetato de etilo y se lavo
con agua seguido por NaCi saturado (1x), se seco6 sobre Na,SO4 y se
condensd bajo vacio. El residuo se disolvi6 en DMF y se calent6 a 120°C
durante 2 horas. El tratamiento acuoso seguido por sistema de purificacion
Isco dio el compuesto del titulo con un rendimiento de 28% (70 mg) en tres
pasos.

EM (ESI, M+H") = 558.1

'H RMN (400 MHz, CDCl3) & 8.28 (d, 1H, J= 1.6 Hz), 8.18 (dd,
1H, J= 8.4 Hz, J= 1.6 Hz), 7.07 (d, 1H, J = 8.4 Hz), 4.23, 4.00 (AB, 2H, J= 9.2
Hz), 4.11 (t, 2H, J= 7.2 Hz), 1.92 (s, 3H), 1.84 (m, 2H), 1.76 (s, 3H), 1.70 (s,

3H), 1.51-1.46 (m, 4H), 1.25 (m, 9H), 1.25 (s, 6H), 0.89 (t, 3H, J= 7.2 Hz).

(S)-2-Amino-2-(3-(4-(octiloxi)-3-(trifluorometi)fenif)-1,2 4-

oxadiazol-5-i)propan-1-ol (7a)

El compuesto del titulo se preparé de manera analoga al
compuesto 8 (esquema 4)‘a partir del compuesto 7a.

EM (ESI, M+H") = 416.0;
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"H RMN (400 MHz, CD;0D) & 8.28 (m 2H), 7.34 (d, 1H, J= 9.6
Hz), 4.19 (t, 2H, J = 5.8 Hz), 4.11, 3.89 (AB, 2H, J= 11.6 Hz), 1.84 (m, 2H),

1.77 (s, 3H), 1.53 (m, 2H), 1.40-1.32 (m, 8H), 0.91 (t, 3H, J= 7.2 Hz).

Enfogue general para la sintesis de fenil-isoxazoles y fenil-

pirazoles

La sintesis de‘ fenil-isoxazoles y fenil-pirazoles se describen en el
Esquema 7. La reaccidon dél acido benzoico deseado con cloruro de oxalilo y
atrapando el cloruro acido con enolato de oxazolidin-cetona 2 dio 1,3-diona 3.
La oxazolidin-cetona 2 se sintetiz6 a partir de oxazolidin-carboxilato 8 después
de conversion de 8 a la amida Weinreb correspondiente seguido por la adicion
de metil-litio. La reaccion de la 1,3-diona 3 con ya sea hidrazina o
hidroxilamina seguido por desproteccion dio el compuesto final deseado 6 y 7

respectivamente.

5
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ESQUEMA 7

F/\\j)LOH 1) (COCH),, DCM o~ N o
RZ‘\ . ,\( - . Rg\ ,\’ Me o)
Rany X 2) LIHMDS, THF o

-78°C a 0°C Ry

1 BOC\N"V 3
\(k/o
1) MQ/O‘Q’MQ-HCI il Me

0 HaN-NH, H,N-OH
HATU, DIPEA 2 MeOH piridina
A
THF, -78 °C

Nrk ‘ ?oc i?oc
HO N—-NH Ns...f N"'O N\#'
Me W 7

8 | vE [ wé 0
Rz\o ,< RZ\O ’/R
Ry 4 15
TEA TFA
DCM DCM
N—-NH NH, N-O NH,
] y siMe f Me
] S OH l = OH
R~ X Ra~g /\’R
R1 & 1 7

4-Acetil-2,2 4-trimetiloxazolidin-3-carboxilato de (R)-ter-butilo (2)

Boc, /k
: N
\ﬂ/k/o
Me
O

A una so!‘ucic’)n de acido (R)-3-(ter-butoxicarbonil)-2,2,4-
trimetiloxazolidin-4-carboxilico 8 (2.6 g, 10 mmoles, 1.0 equiv) en DMF (25 ml)

se afadio HATU (4.6 g, 12 mmoles, 1.2 equiv) y DPEA (8.7 ml, 50 mmoles,




L
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5.0 equiv). La mezcla de reaccion se agit6é a t.a. durante 10 min y se traté con
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clorhidrato de N,O-dimetilhidroxilamina (2.9 g, 30 mmoles, 3.0 equiv), se agitd
durante 2 dias a t.a., se exfinguié con NaHCO3; medio saturado, se extrajo con
EtOAc. Los compuestos organicos se secaron sobre Na,SO,, se concentraron
para dar amida de Weinrebj correspondiente con un rendimiento de 92% (2.78
g). El tiempo de retencion de CLAR sobre una columna C18 (30 x 4.6 mm, 3.5
u) fue de 2.20 min con gradiente de 10-95% de acetonitrilo-H,O (0.1% de
TFA) en 3.5 min como fase movil.

EM (ESI, M+H") = 303.3.

La amida de Weinreb correspondiente (2.78 g, 9.2 mmoles, 1.0
equiv) se disolvio en THF (50 ml), se enfrio a —78°C y se traté con una
solucion de MelLi 1.6 M (14.7 ml, 23 mmoles, 2.5 equiv) en éter gota a g‘ota.
Después de agitarse a -78°C durante 3 hr,v la mezcla de reaccion se dejé
calentar a t.a., se extinguié con NH4Cl| acuoso saturado, se extrajo con EtOAc.
Los compuestos orgénico? se secaron sobre Na;SO,4, se concentraron bajo
vacio para dar un aceite qﬁe se purifico por cromatografia en columna de gel
de silice (n-hexano/EtOAc = 85:15) para dar 4-acetil-2,2,4-trimetiloxazolidin-3-
carboxilato de (R)-ter—butilé como un sélido blanco con un rendimiento de 82%
(1.94 g). El tiempo de retencién de CLAR sobre una columna C18 (30 x 4.6
mm, 3.5 p) fue de 2.39 ﬁin con gradiente de 10-95% de acetonitrilo-H,O
(0.1% de TFA) en 3.5 min como fase movil.

EM (ESI, M+H") = 258 4;

"H RMN (400 MHz, CDCl3) § 3.95 (d, 1H, J= 9.6 Hz), 3.74 (d, 1H,
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J= 9.6 Hz), 2.21 (s, 3H), 1.69 (s, 2H), 1.65-1.64 (m, 1H), 1.61 (s, 2H), 1.57-

1.55 (m, 2H), 1.49 (s, 5H), 1.42 (s, 6H).

2.2 .4-Trimetil-4-(3-(4-(octiloxi)-3-(trifluorometil)fenil)-3-oxo-

5 propanoil)oxazolidin-3-carbbxi|ato de (S)-ter-butilo (3a)

O O IBDC
N
/\\/\/\/\c)/‘[;/\\/mue\\[O><
. CF3
’ Acido 4-(octiloxi)-3-(trifluorometil)benzoico (460 mg, 1.0 equiv) se

[0 tratd con cloruro de oxalilo (244 i, 2.0 equiv) durante 30 min. La reaccion se
condenso y parte de este residuo (81 mg, 1.2 equiv) se disolvié en THF y se
transfirio a una solucion de 4-acetil-2,2 4-trimetiloxazolidin-3-carboxilato de
(S)-ter-butilo (51 mg, 1.0 equiv) y LIHMDS 1.0M (0.72 mi, 3.0 equiv) en THF a
—78°C. El producto resultante se agitd a 0°C durante 1 hora. La reaccion se

15 extinguid con NH4CI acuoso y se extrajo con acetato de etilo. La capa
organica se lavé con salmuera y se secd sobre Na,SO4 y se condensd bajo
vacio. El residuo se purificp sobre una columna de gel de silice con acetato de

‘ etilo-hexano (0-30%) com‘o sistema de eluyente para dar el compuesto del

titulo con un rendimiento de 39% (55 mg).

20 EM (ESI, M+H") = 557.9
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(R)—2-Amino-2-(5-(4-(octioni)—3-(triﬂuofometiI)fenil)—1 H-pirazol-3-

ilpropan-1-ol (6a)

La solucién de 2,2 4-trimetil-4-(3-(4-(octiloxi)-3-(trifluorometil)-
fenil)-3-oxo-propanoil)oxazolidin-3-carboxilato de (S)-ter-butilo (27 mg, 0.05
mmoles, 1.0 equiv) e hidrazina monohidratada (2.7 ul, 0.055 mmoles, 1.1
equiv) en metanol (0.2 ml) se agité a temperatura ambiente durante 2 horas.
La reaccion se condenso y el residuo se traté con 20% de TFA-DCM durante
30 min. Después de la remocién de la cantidad excesiva de TFA y DCM, el
producto crudo se purifico ‘por CLAR prep. y dio el compuesto del titulo como
sal de mono-TFA (5.0 mg).

EM (ESI, M+H") = 414.0;

'"H RMN (400 MHz, CD3s0OD) & 7.81 (s, 1H), 7.76 (d, 1H, J= 9.2
Hz), 7.14 (d, 1H, J= 9.2 Hz), 6.56 (s, 1H), 4.03 (t, 2H, J= 6.0 Hz), 3.79, 3.67
(AB, 2H, J= 12.0 Hz), 1.76-1.69 (m, 2H), 1.59 (s, 3H), 1.46-1.38 (m, 2H), 1.32-

1.16 (m, 8H), 0.81 (t, 3H, J= 7.2 Hz).
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(S)-2-Amino-2-(3-(4-(octiloxi)-3-(trifluorometil)fenil)isoxazol-5-

iNpropan-1-ol (7a)

N-O NH2
’ / -lIMe
OH
AN TN
: CF3

La solucion de 2,2 4-trimetil-4-(3-(4-(octiloxi)-3-(trifluorometil)-
fenil)-3-oxo-propanoil)oxazolidin-3-carboxilato de (S)-ter-butilo (27 mg, 0.05
mmoles, 1.0 equiv) y clorhidrato de hidroxilamina (6.6 mg, 0.10 mmoles, 2.0
equiv) en piridina (0.5 ml) se agité a 60°C du.rante 2 dias. La reaccion se
condenso y el residuo se tratd con 20% de TFA-DCM durante 30 min.
Despues de la remocién de la cantidad excesiva de TFA y DCM, el producto
crudo se purifico por CLAR prep. y dio el compuesto del titulo como sal de
mono-TFA (6.0 mg).

EM (ESI, M+H") = 415.0;

'H RMN (400 MHz, CD3;0D) & 8.06 (s, 1H), 8.04 (d, 1H, J= 9.6
Hz), 7.31 (d, 1H, J= 9.6 H;z), 7.03 (s, 1H), 4.16 (t, 2H, J= 6.0 Hz), 4.01, 3.83
(AB, 2H, J= 12.0 Hz), 1.87-1.80 (m, 2H), 1.75 (s, 3H), 1.56-1.47 (m,2H), 1.40-

1.32 (m, 8H), 0.91 (t, 3H, J= 7.2 Hz).

Enfogue general para la sintesis de analogos de fenil-piridina

La sintesis de andlogos de fenil-piridina se describe en el

esquema 8. La reaccion del alcohol deseado con halégeno-benceno sustituido

730
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1

1 dio el halogeno-benceno-éter 2. El halégeno-benceno-éter 2 sustituido se
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traté después con n-butil-litio, B(OMe)s, y pinacol respectivamente para dar
ester 3. El acoplamiento cruzado de Suzuki del éster 3 con el compuesto 4 dio

biarilo 5 que bajo reduccion y desproteccion dio el aminoalcohol 6.

Br. o 4
| _|_CO:El
1) n-Buli, -90°C o N CO,EL
H/\fx R,OH, KO'Bu j /E:\TX THF-hexano g < HN.g
_ ——— e ~o
FN\R THF, refiujo Ravg X 2) B(Ome), Ry« Q Pd(PPh;),
1 Ry 3)Pinacoltolueno o R, N2,COs, etanol
1 2 3

MHcoer
2
iNJXoozgz 1) LiBH,, etanol N [ OH
0°C, 0 T.A.
o e K
¢ 2) HCI 2M, THF )
Favg Rosgy f\R

4-Bromo-1-(octiloxi)-2-(trifluorometil)benceno (2a)

Br
/\\/\//\/\O/Q/

CF,

Usando 4-bromo-1-fluoro-2-(trifluorometil)benceno como material
de partida, la sustitucién de fluoro aromatico estandar con n-octanol dio el
compuesto del titulo con rendimiento cuantitativo.

"H RMN (400 MHz, CDCly) & 7.65 (5, 1H, J= 2.4 Hz), 7.55 (dd,
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1H, J= 8.8 Hz, J= 2.4 Hz), 6.85 (d, 1H, J= 8.8 Hz), 4.01 (t, 2H, J= 6.4 Hz), 1.80

(m, 2H), 1.46 (rn, 2H), 1.32 (m, 8H), 0.90 (t, 2H, J= 5.6 Hz).

4 4 5. 5-Tetrametil-2-(4-(octiloxi)-3-(trifluorometihfenit)-1.3,2-

5 dioxaborolano (3a)

* | CFs
Ny
10 Usando  4-bromo-1-(octiloxi)-2-(trifluorometil)lbenceno  como
material de partida, se prepar6 el compuesto del titulo usando un
procedimiento de la literatura en un rendimiento de 96% (J. Am. Chem. Soc.
2004, 726, 14316-14317).
'H RMN (400 MHz, CDCl3) & 7.99 (s, tH), 7.89 (dd, 1H, J= 8.4
s Hz, J=1.2 Hz), 6.95 (d, 1H, J= 8.4 Hz), 4.06 (t, 2H, J= 6.0 Hz), 1.81 (m, 2H),
. 1.47 (m, 2H), 1.36-1.28 (m, 8H), 0.88 (t, 2H, J= 7.2 Hz).

‘ 2-(ter-Butoxicarbonilamino)-2-(5-(4-(octiloxi)-3-(trifluorometil)-

fenil)piridin-2-ilYmalonato de dietilo (5a)

20
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La suspension de 4.4 5 5-tetrametil-2-(4-(octiloxi)-3- |
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(trifluorometil)fenil)-1,3,2-dié)xaboro|ano 3a (136 mg, 0.34 mmoles, 1.5 equiv),
2-(5-bromopiridin-2-i)-2-(fer-butoxicarbonilamino)malonato de dietilo (98 mg,
0.23 mmoles, 1.0 equiv), ‘Pd(PPh3)4 (26.3 mg, 0.023 mmoles, 0.1 equiv), y
5 NayCO3z (120 mg, 1.14 mrﬁoles, 4.0 equiv) en etanol-H;O se calentd a 80°C
durante 1 hora. La mezcla de reaccion ée filtro y el filirado se purificd por
columna de gel de silice para dar el compuesto del titulo con un rendimiento
de 77% (110 mg).
EM (ESI, M+H") = 625.1;
10 'H RMN (400; MHz, CDCl;) & 8.66 (s, 1H). 7.88 (s, 1H), 7.86 (dd,
1H, J= 8.4 Hz, J=2.0 Hz), 7.75 (d, J= 2.5 Hz), 7.66 (d, 1H, J = 8.4 Hz), 7.08 (d,
1H, J= 8.4 Hz), 6.82 (s, 1H), 4.30 (m, 4H), 4.09 (t, 2H, J= 6.0 Hz), 1.84 (m,

2H), 1.46 (M, 11H), 1.28 (m, 14H), 0.90 (t, 3H, J= 7.2 Hz).

15 2-Amino-2-(5-(4-(octiloxi)-3-(trifluoromatif)fenil)piridin-2-il)etanl
(6a)
NH,
NS OH
~ |
/\/\/_\/\o
20 CFy

2-(ter-Butoxicarbonilamino)-2-(5-(4-(octiloxi)-3-(trifluorometil)-
fenil)-piridin-2-il)malonato de dietilo 5a (110 mg, 0.176 mmoles, 1.0 equiv) en

THF (2.0 ml) se afadio LiBHs (57 mg, 2.64 mmoles, 15.0 equiv) a 0°C,
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seguido por la adicion cuidadosa de etanol (0.8 ml). El producto resultante se
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calentdé a temperatura ambiente durante 10 minqtos. CL-EM indico que la

reaccion se habia completado. La reaccion se terminé mediante la adicién de

agua. La extraccion con acetato de etilo y la capa organica se lavo con
S salmueray se seco sobre s:ulfato de sodio y se condensé. El residuo (producto

de reduccion crudo con descarboxilacion significativa) se traté con HCI 2M en

THF para dar el compuesto del titulo después de purificacién por CLAR

preparativa.

EM (ESI, M+H") = 411.1;

10 'H RMN (400‘MHz, DMSO-dg) 6 8.95 (d, 1H, J= 2.4 Hz), 8.39 (s,
3H), 8.22 (dd, 1H, J = 8.4 Hz, J= 2.4 Hz), 8.01 (dd, 1H, J= 8.4 Hz, J= 2.0 Hz),
7.93 (d, 1H, J= 2.0 Hz), 7.60 (d, 1H, J= 8.4 Hz), 7.39 (d, 1H, J= 9.2 Hz), 5.48
(br, 1H), 4.48 (br, 1H), 4.17 (t, 2H, J = 6.0Hz), 3.86-3.72 (m, 2H), 1.75 (m, 2H),

1.44 (m, 2H), 1.29 (m, 8H), 0.86 (t, 3H, J= 6.8 Hz).

2.2 4-Trimetil-4-(5-(4-(octiloxi)-3-(trifluorometil)fenil)-1,3,4-oxadi-

azol-2-il)oxazolidin-3-carboxilato de (R)-t-butilo

Boc i
NN N\(_.
B
’)/‘k \ﬂ/k/ _PPhs, CCIiON DS o
P N N aN /‘\ CH,LCN, MW P e s &

120 °C, 20 min

El compuesto del titulo se prepard a partir de 2,2 4-trimetil-4-(2-
(4-(octioni)benzoil)hidrazincarbohiI)oxazolidin-3-carboxilato de (S)-t-butilo

usando un procedimiento publicado (Tet. Letters, 2006, 47, 105-108) con un
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rendimiento de 85%.

EM (ESI, M+H*) = 556.1;

'"H RMN (400 MHz, CDCl3) 8 8.22 (d, 1H, J= 1.6 Hz), 8.14 (d, 1H,
J= 8.8 Hz), 8.10 (dd, 1H, J= 8.8 Hz, J= 1.6 Hz), 4.22 (d, 1H, J= 8.8 Hz), 4.12 (t,
2H, J= 6.0 Hz), 4.01 (m, 1H), 1.94 (s, 3H), 1.85 (m, 2H), 1.76 (s, 3H), 1.72 (s,

3H), 1.51-1.46 (m, 4H), 1.22 (m, 7H), 1.25 (s, 6H), 0.89 (t, 3H, J= 7.2 Hz).

(S)-2-Amino-2-(5-(4-(octiloxi)-3-{trifluorometil)fenil)-1,3.4-

oxadiazol-2-il)propan-1 -QI

N—N NH,
/

O OH
SN0
CF,

La desproteccion estandar con 20% de TFA de 2,2 4-trimetil-4-
(5—(4—(octioni)—3—(trifluorométil)feniI)-1 ,3,4-oxadi-azol-2-il)oxazolidin-3-
carboxilato de (R)-t-butilo 1dio el compuesto del titulo con un rendimiento de
55%.

(ESI, M+H*) = 416.0;

'H RMN (400 MHz, CD3;0OD) & 8.18 (d, 1H, J= 8.8 Hz), 8.18 (s,
1H), 7.30 (d, 1H, J= 8.8 I—iz), 412 (t, 2H, J = 6.0 Hz), 4.01, 3.79 (AB, 2H, J=
11.6 Hz), 1.74 (m, 2H), 1.68 (s, 3H), 1.43 (m, 2H), 1.31-1.19 (m, 8H), 0.81 (t,

3H, J= 2.8 Hz).
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Enfogue general para la sintesis de éter-fenil-tiazoles

La sintesis de‘tiazoles 2,5-sustituidos se describe en el Esquema
9. La reaccion del alcohol deseado, alcohol para-metoxibencilico (PMB-OH)
con 4-fluoroacetofenona sqstituida 1 dio el intermediario de acetofenona 2. El
intermediario de acetofenona 2 después se convirtié a la bromo-acetofenona
correspondente usando BusNBrz que, bajo reaccidén con NaNj, dio el
intermediario de azido-acetofenona. La hidrogenacién del intermediario de
azido-acetofenona dio amina 3, seguido por acoplamiento con aminoacido
ortogonalmente protegido 4 dio amida 5. La remocion del grupo PMB bajo
hidrogenacién dio fenol 6. La reaccion de Mitsunobu del fenol 6 con el alcohoi
deseado seguido por forrﬁacién de tiazol bajo condiciones de reactivo de
Lawesson dio el intermedigrio 7 con buen rendimiento. La remocion del grupo

protector a partir del intermediario 7 dio el amino-alcohol final 8.



PMB—OH

o
e ’
Fo \R KO'Bu, THF
i

70°C

GC. _
-

10 1) R,OH, DIAD
@rPh—PPh; DCM

mé
2) reactivo de Lawesson R~ Q\/E

Tolueno, 80°C
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ESQUEMA 9
2 1) Bu,NBr, 0
/@)\ DCM, MeOH ~ NH,HGI
PMB. \\R 2) NaNy, DMF  PMB. \\l
1
3)H,, PAIC !
2 MeOH, HCI 3
Boc, A(
o) N

B
Boc
HOL A © o, L‘N)(
M O
. o e 4 = N\n).:\/
T 1 e
RATU, DIPEA PMB. X 0
pCM Ry
5

Boc

H o}
Hy, PA/C /@)K/N\m
MeOH
HO 0N O

TFA, TIPS Z s>_k/0“

DC M RZ\O \\

Para el protocolo general para la sintesis de compuesto 2, 3,4,y

5 refierase al esquema 1.

)
1-(4-(4-Metoxibenciloxi)-3-(trifluorometil)fenil)etanona (2a)
0
D
MeO” 7 CFs
20 Para el profocolo general para la sintesis de compuesto 2

refiérase al esquema 1. El producto se purifico por cromatografia en columna

de gel de silice usando el sistema Combi-Flash (Hex:EtOAc) como aceite

incoloro en 90% (4.25 g). El tiempo de retencion de CLAR sobre una columna
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C8(2) (30 x 3.00 mm, 3 p) fue de 2.02 min con gradiente de 50-98% de
acetonitrilo-H;O (0.1% de TFA) en 4.0 min como fase movil.

CCD (1:3 EtOAc:Hex), R~ 0.4;

'H RMN (400 MHz, CDCls) & 8.20 (d, 1H, J= 1.6 Hz), 8.09 (dd,
1H, J= 8.8 Hz, J= 2.0 Hz), 7.35 (d, 2H, J= 8.4 Hz), 7.09 (d, 1H, J= 8.4 Hz),

6.93 (d, 2H, J= 8.4 Hz), 5.21 (s, 2H), 3.82 (s, 3H), 2.58 (s, 3H).

2-Azido-1 -(4-(4-metoxibencioni)-3-(trifludrometil)fenil)etanona

O

= ]
/©/\O N
C
MeQO Fa

Para el protocolo general para la sintesis del intermediario azido

N3

refiérase al esquema 1. El producto se purificé por cromatografia en columna
de gel de silice usando el sistema Combi-Flash (Hex:EtOAc) como sdlido
amarillo con un rendimiento de 76% (3.64 g) a partir de acetofenona 2a. El
tiempo de retencion de CLAR sobre una columna C8(2) (30 x 3.00 mm, 3 p)
fue de 2.20 min con gradiente de 50-98% e acetonitrilo-H,O (0.1% de TFA) en
4.0 min como fase movil. -

CCD (1:3 EtOAc:Hex), R= 0.3;

'H RMN (400 MHz, CDCl3) & 8.15 (d, 1H, J= 2.0 Hz), 8.05 (dd,
1H, J= 8.8 Hz, J= 2.4 Hz), 7.33-7.36 (m, :2H), 7.12 (d, 1H, J= 8.8 Hz), 6.90-

6.94 (m, 2H), 5.22 (s, 2H), 4.51 (s, 2H), 3.82 (s, 3H).
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4-(2-(4-(4-metoxibenciloxi)-3-(trifluorometil)fenil)-2-oxoetil-

carbamoil)-2,2 4-trimetiloxazolidin-3-carboxilato de (R)-ter-butilo (5a)

wh
=
(o]
O i
O 5
prds g
o
2
4]
O

Para el protocolo general para la sintesis de compuesto 5
refiérase al esquema 1. La reaccion se agitdé a temperatura ambienté durante
2 horas. El producto se purificé por cromatografia en columna de gel de silice
[0 usando el sistema Combi-Fiash (Hex:EtOAc) como espuma amarilla con un
rendimiento de 72% (2.44 'g) a partir de amino-acetofenona 3a. El tiempo de
retencion de CLAR sobre una columna C8(2) (30 x 3.00 mm, 3 y) fue de 2.51
min con gradiente de 50-98% de acetonitrilo-H,O (0.1% de TFA) en 4.0 min
como fase movil.
I5 CCD (1:1 EtOAc:Hex), R~ 0.5;
'H RMN (400 MHz, CDCls) & 8.24 (br s, 1H), 8.09 (br d, 1H, J=
8.4 Hz), 7.32-7.39 (m, 2H),‘ 712 (d, 1H, J = 8.4 Hz), 6.90-6.97 (m, 2H), 5.22 (s,
2H), 4.70 (t, 2H, J= 5.2 Hz), 4.30 (br s, 1H), 3.78-3.86 (m, 5H), 1.38-1.85 (m,

18H).
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4-(2-(4-Hidroxf-3-(trifluorometiI)fenil)-2—oxoetilcarbamoiI)-2,2,4-

trimetiloxazolidin-3-carboxilato de (R)-ter-butilo (6a)

| o) N
R‘m/k/o
o) Me
HO
CF3
A una  solucion de 4-(2-(4-(4-metoxibenciloxi)-3-

(trifluorometil)fenil)-2-oxoetilcarbamoil)-2,2,4-trimetiloxazolidin-3-carboxilato de
(R)-ter-butilo (4) (2.4 g, 4.1 mmoles, 1.0 equiv) en metanol (20 ml) se afadio
10% de Pd/C (240 mg). La; mezcla de reaccion se agité durante 3 horas a t.a.
bajo atmosfera de H, usando un balon de Hy, se filtro a traves de celite y se
concentro para dar 4-(2-(4-hidroxi-3-(trifluorometil)fenil)-2-oxoetilcarbamoil)-
2,2 4-trimetiloxazolidin-3-carboxilato de (R)-ter-butilo (6a) como una espuma
blanca con rendimiento cuantitativo. El tiempo de retencion de CLAR sobre
una columna C18 (30 x 4.6 mm, 3.5 y) fue de 2.62 min con gradiente de 10-
95% de acetonitrilo-H,0 (0.1% de TFA) en 3.5 min como fase movil.

EM (ESI, M+H+) = 461.4.

2.2 4-trimetil-4-(2-oxo-2-(4-(6-fenilhexiloxi)-3-

(trifluorometil)feniI)etiIcarbamoil)oxazoIidin-3-carboxi|ato de (R)-ter-butilo
B

° oc\N’B(

H o}

7 | /Nm

N o _ O

CF,
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A una solucion de 4-(2-(4-hidroxi-3-(trifluorometil)fenil)-2-
oxoetilcarbamoil)-2,2,4-trimetiloxazolidin-3-carboxilato de (R)-fer-butilo (114
mg, 0.25 mmoles, 1.0 equiv) y 6-fenilhexan-1-ol (45 mg, 0.25 mmoles, 1.0
equiv) en DCM (1 mi) sé anadio enlace de polimero PPh; (125 mg, 0.75
mmoles, 3.0 equiv). La mezcla de reaccion se agité a t.a. durante 0.5 horas y
se enfrié a 0°C. Una squcjén de DIAD (0.053 mi, 0.25 mmoles, 1.0 equiv) en
DCM (0.5 ml) se anadio éota a gota a la mezcla de reaccidén. La mezcla de
reaccion se agitod é t.a. durante 2 horas, se filtro y se evapor6 bajo presion
reducida para dar un residuo, que se purifico por cromatografia en columna de
SiO, (30-50% de EtOAc en hexanos) para dar 2,2,4—trimetil-4—(2—oxo—2—(4-(6—
fenilhexiloxi)-3-(trifluorometil)fenil)etilcarbamoil)oxazolidin-3-carboxilato de (R)-
ter-butilo con un rendimiento de 75% (155 mg). El tiempo de retencion de
CLAR sobre una columna C18 (30 x 4.6 mm, 3.5 ) fue de 3.31 min con
gradiente de 50-95% de acetonitrilo-H,0O (0.1% de TFA) en 3.5 min como fase
movil.

EM (ESI, M+H") = 621.6.

2.2 .4-Trimetil-4-(2-oxo0-2-(3-(trifluorometil)-4-(5-(4-

(trifluorometibfenil)pentiloxi)fenil)etilcarbamoil)oxazolidin-3-carboxilato de (R)-

ter-butilo

‘ ' Boc. )(
o) N
H
' Me
o}
,@AMO
CF
FiC 3
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El compuesto del titulo se prepard a partir de 4-(2-(4-hidfoxi-3-
(trifluorometil)fenil)-2-oxoetilcarbamoil)-2,2,4-trimetiloxazolidin-3-carboxilato de
(R)-ter-butilo (0.25 mmoles, 1.0 equiv) y 5-(4-(trifluorometil)fenil)pentan-1-ol
(0.25 mmoles, 1.0 equiv) de confomridad con el procedimiento general con un
rendimiento de 31%. El tiempo de retencion de CLAR sobre una columna C18
(30 x 4.6 mm, 3.5 y) fue dé 3.26 min con gradiente de 50-95% de acetonitrilo-
H.,0O (0.1% de TFA) en 3.5 min como fase movil.

EM (ESI, M+H") = 675.6.

2,2,4-Trimetil-4-(5-(4-(6-feniIhexioni)—3-(trif|uorometil)feniI)tiazoI-

2-ilYoxazolidin-3-carboxilato de (R)-ter-butilo (7a)

‘ Boc
: N N+
@\/\/\/\ Q(ES\ Mé ~
o N

CF3

A una solucion de 2,2,4-trimetil-4-(2-oxo-2-(4-(6-fenilhexiloxi)-3-
(trifluorometil)fenil)etilcarbamoil)oxazolidin-3-carboxilato de (R)-ter-butilo (49
mg, 0.079 mmoles, 1.0 equiv) en tolueno (1 ml) se afadié reactivo de
Lawesson (32 mg, 0.087 mmoles, 1.1 equiv). La mezcla de reaccion se
calenté a 80°C durante 3 hr. El producto crudo se purificé directamente por
cromatografia en columna de SiO, (EtOAc/hexanos, 3:7) para dar 2,24-
trimetil-4-(5—(4-(6-feniIhexil‘oxi)-3-(trifluorometil)feniI)tiazol-2-i|)oxazo|idin—3—

carboxilato de (R)-fer-butilo. El tiempo de retencion de CLAR sobre una
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columna C8(2) (30 x 50 mm, 3 p) fue de 3.29 min con gradiente de 70-98% de
acetonitrilo-H,0O (0.1% de TFA) en 3.5 min como fase movil.

EM (ESI, M+H") = 619.0.

5 2.2 4-Trimetil-4-(5-(3-(trifluorometil)-4-(5-(4-

(trifluorometibfenil)pentiloxi)feniltiazol-2-ilYoxazolidin-3-carboxilato de (R)-ter-

butilo (7b)

Boc‘

R

Me

CF
FaC 3

El compuesto del titulo se preparé a partir de 2,2,4-trimetil-4-(2-
oxo0-2-(3-(trifluorometil)-4-(5-(4-(trifluorometil)fenil)pentiloxi)fenil)etilcarbarnoil)-
oxazolidin-3-carboxilato de (R)-ter-butilo. El tiempo de retencion de CLAR

IS sobre una columna C8(2) (30 x 50 mm, 3 p) fue de 3.29 min con gradiente de
70-98% de acetonitrilo-H,0 (0.1% de TFA) en 3.5 min como fase mévil.

EM (ESI, M+H") = 673.0.

(S)-2-Amino-2-(5-(4-(6-fenilhexiloxi)-3-(trifluorometil)fenihtiazol-2-

20  il)propan-1-ol (8a)

7\



»

wh

3

El compuesto del titulo se preparé a partir de 2,2,4-trimetil-4-(5-
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(4-(6-feniIhexioni)—3-(trifluorometil)feniI)tiazoI-2-iI)oxazolidin-B-carboxilato de
(R)-ter-butilo. El tiempo de retencion de CLAR sobre una columna C18 (30 x
4.6 mm, 3.5 ) fue de 2.41 min con gradiente de 10-95% de acetonitrilo-H,O
(0.1% de TFA) en 3.5 min como fase movil.

EM (ESI, M+H") = 479 4;

'H RMN (400 MHz, CDCl3) 6 7.76 (s, 1H), 7.65 (d, 1H, J= 2.0
Hz), 7.55 (dd, 1H, J= 8.8 Hz, J= 2.0 Hz), 7.28-7.23 (m, 2H), 7.18-7.15 (m, 3H),
6.96 (d, 1H, J= 9.2 Hz), 4.06-3.99 (m, 4H), 2.62 (t, 2H, J= 7.6 Hz), 1.85-1.78

(m, 5H), 1.69-1.62 (m, 2H), 1.56-1.50 (m, 2H), 1.44-1.38 (m, 2H).

(S)-2-Amino-2-(5-(3-(trifluorometil)-4-(5-(4-(trifluorometil)fenil)

pentiloxi)fenihtiazol-2-il)propan-1-ol (8b)

’ > whMe

Oy
FsC CFy

El compuesto del titulo se préparé a partir de 2,2,4-trimetil-4-(5-
(3-(trifluorometil)-4-(5-(4-(trifluorometil)fenil)pentiloxi)fenil)tiazol-2-il)oxazolidin-
3-carboxilato de (R)-fer-butilo. El tiempo de retencion de CLAR sobre una
columna C18 (30 x 4.6 mm, 3.5 p) fue de 2.50 min con gradiente de 10-95%
de acetonitrilo-H;O (0.1% ae TFA) en 3.5 min como fase movil.

EM (ESI, M+H") = 533 .4;
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'H RMN (400 MHz, CDCl3) & 7.77 (s, 1H), 7.66 (d, 1H, J= 2.0
Hz), 7.56 (dd, 1H, J= 9.0 Hz, J= 2.4 Hz), 7.52 (d, 2H, J= 8.0 Hz), 7.28 (d, 2H,
J=8.0 Hz), 6.97 (d, 1H, J= 8.8 Hz), 4.07-4.03 (m, 4H), 2.70 (t, 2H, J= 7.8 Hz),

1.89-1.82 (m, 5H), 1.74-1.67 (m, 2H), 1.57-1.50 (m, 2H).

Método general para sintesis de fosfato

P
R 1) ¢~ V- OEt
*NH IR Ra~NH
Ry EtsN, DCM SR o
Ry \~OH - Ry O. 4
2) TMSBr, DCM R

R3 = H o grupo protector

La estrategia de sintesis para la sintesis de fosfatos deseados se
ilustra anteriormente. A una solucion de aminoalcohol no protegido (1.0 equiv)
en CHyCl, seco a T.A. se afadio exceso de clorofosfato de dietilo (10.0 equiv)
y trietitamina (20.0 equiv) y la reaccion se agitdé durante 12-18 horas. La
reaccion se monitored pof CL-EM. La mezcla de reaccion cruda después se
evapord a sequedad bajo vacio. El intermediario de fosfo-diéster obtenido se
hizo reaccionar con excéso de bromotrimetilsilano (10.0-20.0 equiv) en CH,ClI;
seco a T.A. durante un periodo de 6-10 horas para dar el fosfato final que se
purificd por CLAR preparativa de fase inversa después de la evaporacion del

solvente y exceso de reactivo.
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Fosfato diacido de (S)-2-amino-2-(5-(4-(octiltio)-3-

(trifluorometil)fenil)-1 ,3,4-tiadiazol-2-il)propi|o (a)

, N__N N}‘lz
[ S—m
| rP\/
5 CF3
EM (ESI, M+H") = 528.0; el tiempo de retencién de CLAR sobre
una columna C8(2) (30 x 3.00 mm, 3 p) fue de 2.27 min con gradiente de 30-

98% de acetonitrilo-H,0 (0.1% de TFA) en 3.5 min como fase movil.

10 Fosfato diacido de (S)-2-amino-2-(5-(4-(noniloxi)-3-

(trifluorometil)fenil)-1 ,3,4-tiadiazo|-2-il)propilo (b)

~N =
s
‘ S o}
ST TN HOV?/O
(®) OH
‘ CF4

15 EM (ESI, M+H") = 526.0; el tiempo de retencion de CLAR sobre

una columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 1.51 min con gradiente

de 30-99% de acetonitrilo-H;O (0.1% de TFA) en 2 min como fase mévil.

Fosfato diacido de (S)-2-amino-2-(5-(3-(trifluorometil)-4-(5-(3-

20 (triflucrometil)fenil)-pentiloxi)fenil)-1,3,4-tiadiazol-2-i)propilo (c¢)

-~N =z
e
Xy S o,
| - Ho-R=C
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EM (ESI, M+H+) = 614.0; el tiempo de retencién de CLAR sobre
una columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 1.44 min con gradiente

de 30-99% de acetonitrilo-H,0 (0.1% de TFA) en 2 min como fase movil.

3 Fosfato diacido de (S)-2-amino-2-(5-(3-(trifluorometil)-4-(5-(4-

(trifluorometil)fenil)pentiloxi)fenil)-1,3.4-tiadiazol-2-i)propilo (d)

‘ ’ N- NH,
1 A\
® &< o
Ho-P=C
‘ /@/\/\/\o
~ FiC CFs
10
EM (ESI, M+H") = 614.0; el tiempo de retencion de CLAR sobre
una columna Synergi-Max RP (2 x 20 mm, 2 ul) fue de 1.44 min con gradiente
de 30-99% de acetonitrilo-H2O (0.1% de TFA) en 2 min como fase movil.
15 Fosfato diacido de (S)-2-amino-2-(5-(4-((4-fenil-5-
. (trifluorometihtiofen-2-i)metoxi)-3-(trifluorometil)fenil)-1 ,3,4—tiadiazo|—2-i|)bropiIo

(e

J = S O,
=

S Ho-P=0
FC~ | o OH
20 CF3

EM (ESI, M+H") = 639.8; el tiempo de retencion de CLAR scbre

una columna Synergi-Max'RP (2 x 20 mm, 2 ul) fue de 1.37 min con gradiente
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de 30-99% de acetonitrilo-H;0 (0.1% de TFA) en 2 min como fase mévil.

Fosfato diacido de (S)-2-amino-2-(5-(4-(6-fenilhexiloxi)-3-

(trifluorometihfenil)-1 ,3,4-tiédiazol-2-i|)propilo (f)

EM (ESI, M+§H+) = 599.9; el tiempo de retencion de CLAR sobre
una columna Synergi-Max RP (2 x 20 mm, 2 ul) fue de 1.41 min con gradiente

10 de 30-99% de acetonitrilo-jHZO (0.1% de TFA) en 2 min como fase movil.

Fosfato diécido de (S)-2-amino-2-(5-(4-(5-(3-fluorofenil)pentiloxi)-

3-(trifluorometil)fenil)-1 ,3,4j-tiadiazol-2-il)propilo ()

N-N 2 NH,
e
_ l \ S>h</o\ —-O
> F S Ao N HO’Z;
o ' CFa
EM (ESI, M+H") = 563.9; el tiempo de retencién de CLAR sobre
una columna Synergi-Max} RP (2 x 20 mm, 2 pul) fue de 1.53 min con gradiente

de 20-95% de acetonitrilo-‘HzO (0.1% de TFA) en 2 min como fase movil.



Fosfato diacido de (S)-2-amino-2-(5-(4-(5-(4-fluorofenil)pentiloxi)-

3-(trifluorometil)fenil)-1,3,4-tiadiazol-2-i)propilo (h)

EM (ESI, M+H") = 593.9; el tiempo de retencion de CLAR sobre
una columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 1.57 min con gradiente
de 20-95% de acetonitrilo-H,O (0.1% de TFA) en 2 min como fase movil.

10

Fosfato diacido de (S)-2-amino-2-(5-(3-(trifluorometil)-4-(4-(3-

(trifluorometiI)fenil)butoxi)fenil)—1 .3,4-tiadiazol-2-ipropilo (i)

CF, r\}‘WHZ
@\/\/\ /Q)\S O\
HO*:PQO
© HO
15 CF3 :

EM (ESI, M+H*) = 599.9; el tiempo de retencion de CLAR sobre
una columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 2.03 min con gradiente

de 20-95% de acetonitrilo-H,0 (0.1% de TFA) en 2 min como fase movil.



@@

224

Fosfato didcido de (S)-2-amino-2-(5-(4-(4-(4-fluorofenil) butOX|

(trifluorometib)fenil)-1.3.4-tiadiazol-2-il)propilo (j)

-N
) >\'-<'i”2
F
- HO\P:Q
o HO

EM (ESI, M-HH") = 549.9; el tiempo de retencion de CLAR sobre
una columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 1.51 min con gradiente

de 20-95% de acetonitrilo-H,0 (0.1% de TFA) en 2 min como fase movil.

10 Fosfato diacido de (S)-2-amino-2-(5-(4-(6-(3-fluorofenil)hexiloxi)-

3-(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propilo (k)

=,
Q\/\/\/\ Kj\ HO\P O
15 EM (ESI, M+H") = 577.9; el tiempo de retencion de CLAR sobre

una columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 1.65 min con gradiente

de 20-95% de acetonitrilo-H,O (0.1% de TFA) en 2 min como fase movil.
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Fosfato diacido de (S)-2-amino-2-(5-(4-(6-(4-fluorofenil)hexiloxi)-

3-(trifluorometil)fenil)-1,3 4-tiadiazol-2-il)}propilo (1) v

EM (ESI, M+H") = 578.0; el tiempo de retencion de CLAR sobre
una columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 1.63 min con gradiente

de 20-95% de acetonitrilo-HQO (0.1% de TFA) en 2 min como fase mévil.

Fosfato diacido de (S)-2-amino-2-(5-(4-(5-(3,4-

difluorofenil)pentioni)—3-(trifluorometiI)fenil)-1 .3.4-tiadiazol-2-il)propilo (m)

-N
° =g
A o HO~p=0
| P CFy HO

EM (ESI, M+H") = 582.0; el tiempo de retencion de CLAR sobre
una columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 1.58 min con gradiente

de 20-95% de acetonitrilo-H,O (0.1% de TFA) en 2 min como fase mévil.
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Fosfato diacido de (S)-2-amino-2-(5-(3-(trifluorometil)-4-(5-(2,4 ,5-

trifluorofenil)pentiloxi)fenil)-1,3,4-tiadiazol-2-il)propilo (n)

F

~-N =
F S 0
0
CF;
F .

EM (ESI, M+H") = 599.9; el tiempo de retencién de CLAR sobre
una columna Synergi-Max RP (2 x 20 mm, 2 pl) fue de 1.59 min con gradiente

de 20-95% acetonitrile-H,0 (0.1% de TFA) en 2 min como fase movil.

Fosfato diacido de (S)-2-amino-2-(3-(4-(octiloxi)-3-

(trifluorometil)fenil)-1,2.4-oxadiazol-5-il)propilo (o)

El producto del titulo se obtuvo de conformidad con el
procedimiento general a partir de compuesto 7a (Esquema 6).

EM (ESI, M+H") = 496.0
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Fosfato diacido de (R)-2-amino-2-(3-(4-(octiloxi)-3-

227

{trifluorometil)fenil)-1H-pirazol-5-ipropilo (p)

nN-NH NH
| Yy Me
0 o
/P\
P P e HO oH

CF3

wh

El producto : del titulo se obtuvo de conformidad con el
procedimiento general a partir de compuesto 3a (Esquema 7).

EM (ESI, M+H") = 494 1

10 - Fosfato diacido de (8)-2-amino-2-(3-(4-(octiloxi)-3-

(trifluorometil)fenil)isoxazol-5-if)propilo {(q)

N-O NH,
|'/ ‘xiMe
Qo
N N N e HO \OH
CF3
15 El producto del titulo se obtuvo de conformidad con el

procedimiento general a partir de compuesto 3a (Esquema 7).

EM (ESI, M+H") = 495.0

Fosfato diacido de (S)-2-amino-2-(5-{4-(octiloxi)-3-(trifluorometil)

20  fenil)-1,3,4-oxadiazol-2-ipropilo (q)

N_—N NH2
[ D>—LMe
X (@) Q O
| h-d
P e e 7~ <N
‘ O HO OH

CFj3
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El producto del titulo se obtuvo de conformidad con el
procedimiento general a partir del amino-alcohol correspondiente.

EM (ESI, M+H") = 496.0

Fosfato diacido de (S)-2-amino-2-(5-(4-(6-fenilhexiloxi)-3-

n

(trifluorometil)fenitiazol-2-il)propilo (r)

N NH,
\ wMe
4 ’ s>-k/0\ /,o
’ /p\
e HO OH

CF3

El compuesto del titulo se preparé a partir de (S)-2-amino-2-(5-
(4-(6-fenilhexiloxi)-3-(trifluorometil)fenil)tiazol-2-il)propan-1-ol. El tiempo de
retencion de CLAR sobre una columna C18 (30 x 4.6 mm, 3.5 p) fue de 2.48
min con gradiente de 10-95% acetonitrilo-H>O (0.1% de TFA) en 3.5 min como

15 fase movil.

EM (ESI, M+H") = 559.5

Fosfato diacido de (S)-2-amino-2-(5-(3-(trifluorometil)-4-(5-(4-

(trifluorometii)fenil)pentiloxi) fenil)tiazol-2-ipropilo (s)

(R
o. 0
_ l ° HOP\OH
O/\/\//\o \
- | CF, ’
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El compuesto del titulo se prepard a partir de (S)-2-amino-2-(5-
(3-(trifluorometil)-4-(5-(4-(trifluorometil)fenil)pentiloxi)fenil)tiazol-2-it)propan-1-
ol. El tiempo de retengién de CLAR sobre una columna C18 (30 x 4.6 mm, 3.5
M) fue de 2.53 min con gradiente de 10-95% de acetonitrilo-H,O (0.1% de
TFA) en 3.5 min como fase movil.

EM (ESI, M+H") = 613.5.

Eiemplos de métodos especificos usados para hacer (S)-2-

amino-2-(5-(4-(octiloxi)-3-(trifluorometil)fenitiazol-2-il)propan-1-ol vy (S)-2-

amino-2-(5-(4-(octiloxi)-3-(trifluorometil)fenil)-1.3,4-tiadiazol-2-il)propan-1-ol

Descripcion 1

1-(4-(octiloxi)-3-(trifluorometibfenil)etanona (D 1)

1-octanol (2 ml), 1-[4-fluoro-3-(trifluorometil)fenilletanona (2.62
9), fter-butoxido de potasio (14 mi, 1.0M) y tetrahidrofurano (30 ml) se
calentaron a 65°C durante 3hr para producir el producto del titulo como un
aceite pardusco (4.00 g). El producto se purificé por cromatografia en columna
de gel de silice usando el sistema Combi-Flash (Hex:EtOAc) como sélido
blanco en 60% (1.20 g).

CCD (1.5 EtOAc:Hex), R~ 0.4;
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"H RMN (400 MHz, CDCl) & 8.18 (d, 1H, J= 2.0 Hz), 8.10 (dd,
1H, J= 8.8 Hz, J= 2.3 Hz), 7.02 (d, 1H, J= 8.8 Hz),4.12 (t, 2H, J= 6.4 Hz), 2.58
(m, 3H), 1.80-1.89 (m, 2H), 1.42-1.54 (m, 2H), 1.22-1.40 (m, 8H), 0.89 (t, 3H,

J=6.7 Hz).

Método alternativo de la descripcion 1. (D1A)

1-(4-(Octiloxi)-3-(trifluorometil)fenil)etanona (D1)

Una solucion de n-octanol (13.3 g, 0.102 moles), en THF (224
ml) se tratdé con t-butéxid;) de potasio 1.0 M en THF (112 ml, 1.1 equiv) a
temperatura ambiente y se calentd a 65°C. Después de 15 minutos, una
solucion de 1-[4-fluoro-3-(trifluorometil)fenilletanona (21 g, 1.0 equiv) en THF
(224 ml) se carg6 lentamente durante 30 minutos. Se observo evolucion
vigorosa de gas durante la adicion. La reaccion se monitore6 por HPLC y se
considerdé completa después de 1.5 hr. La mezcla de reaccion se enfrié a
temperatura ambiente, se tratdo con 10% de acido citrico acuoso (250 ml), se
extrajo con MTBE (2 x 500 ml), se secd y se concentré para dar el producto
(31.99 g, 99.3%, 88.1% de AUC por CLAR). Esta reaccién se repitié con una
ligera modificacion como se describié antes (reduciendo la cantidad de THF

usada para disolver la acetofenona a 3 ml/g a partir de 10.7 ml/g con control

~mejorado de evolucion de gas) en una escala de 100 g para dar 137.1 g,

>100% de rendimiento). Los dos lotes se combinaron y se purificaron por
cromatografia en columna usando gel de silice (1 kg), se eluyeron con 10% de

acetato de etilo: 90% de heptano para dar el producto del titulo (105 g, 75%
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de rendimiento) como un aceite color amarillo palido. Se recogieron las

fracciones impuras y dieron 22.8 g (16.3% de rendimiento) del producto.

Descripcion 2

Clorhidrato de 2-amino-1-(4-(octiloxi)-3-(trifluorometihfenil)-

etanona (D2)

)
/ _-NH,HC!
/\/\MO AN l
CF3 .

A .una solucién de 1-(4-(octiloxi)-3-(trifluorometil)fenil)etanona
(D1) (0.5 g, 1.0 equivalentes) en CH,Cl,/MeOH (4:1, 10 ml) se afiadiéo BusNBr;
(0.76 g, 1.0 equiv). La mezcla de reaccidén se agité a temperatura ambiente
durante 3 horas. CCD (4:1, Hex/EtOAc), R~ 0.6. El solvente se removi6 bajo
vacio, y se volvio a disolver en DMF (10 ml). NaN3 (0.31 g, 3.0 equiv) se
anadi6 a la reaccion y ia mezcla resultante se agitd después a temperatura
ambiente durante 2 hr. El solvente se removié bajo vacio y el producto se
purificd por cromatografia. en columna de gel de silice usando el sistema
Combi-Flash (Hex:EtOAc) para dar el producto de azido-acetofenona. CCD
(4:1, Hex/EtOAC), Ry = 04 El residuo después se disolvié en HC| concentrado
(1.0 ml) y MeOH (20 ml). 'Se afiadié 10% de Pd/C (100 mg) y la mezcla se
agito bajo una atmaosfera de H, (g) durante 3 horas. La mezcla de reaccién se
filtro después y se evaporé a sequedad}para dar el producto del titulo como un

solido amarillo 98% (rendimiento de 570 mg). CCD (4:1, Hex/EtOAc), R= 0.6.
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Método alternativo de la descripcion 2 (D2A)

Clorhidrato de 2-amino-1-(4-(octiloxi)-3-(trifluorometil)fenil)-

etanona (D2)

Un matraz de fondo redondo de 5 | se cargo con 1-(4-(octiloxi)-3-

(trifluorometil)fenil)etanona: (D1A) (128 g, 0.40 moles), diclorometano anhidro
(3.2 1), tribromuro de tetrabutilamonio (175 g, 0.36 moles, 0.9 equiv), metanol
(640 ml) y se agitd durante 1 hora a temperatura ambiente (18 a 23°C) y
después se tratdé con bromuro de tetrabutilamonio adicional (20 g, 0.1 equiv) y
se mantuvo durante cinco horas adicionales. La reaccion se consideré
completa por analisis de CCD (10% acetato de ‘etilo en tolueno) y se
concentré a un residuo. El residuo se purificé por cromatografia en columna
usando gel de silice (2.7 kg), se eluyo con 10% de acetato de etilo: 90% de
heptano para dar un sélido espumoso (128 g, 80% de rendimiento). Un matraz
de fondo redondo de 3 litros sé cargo con una solucién del sélido espumoéo
(128 g, 0.32 moles) en acetonitrilo (1 I) y diformilamida de sodio (36.9 g, 0.38
moles, 1.2 equiv), y se calenté a 65°C durante 2 horas. La reaccion se probd
por CCD y parecio ser aprbximadamente 50% completa. La reaccion se dejo
continuar durante 10 horas adicionales, punto en el cual se encontré que
estaba completa por CCD. La mezcla se enfrié a temperatura ambiente (18 a
23°C) y se carg6 con MTBE (1 ), se agité durante 15 minutos, se filtro, los
solidos se lavaron dos veces con MTBE (2 x 250 ml). Los filtrados se
combinaron y se concentraron a un aceite espeso. El aceite se recogié en él

alcohol reactivo (1.1 1), se cargd con HCI 10 N (100 ml) y se calenté a 70°C y



o7

se mantuvo durante 3 horas, punto en el cual CCD indicé que la reaccion
estaba completa. La mezcla se enfri6 a 40-50°C y SE transfirio a un
evaporador giratorio y el etanol se removié y se azeotropé tres veces con
tolueno (3 x 1 1) para dar el producto del titulo (149 g, rendimiento cuantitativo)

como aceite gomoso.

Descripcion 3

Acido (R)-3-(ter-butoxicarbonil}-2,2 4-trimetiloxazolidin-4-

carboxilico (D3)

Boc Boc
L 1) TMS-CHN,, MeOH \ ,l(
NH 2) DMP, BF 5 E,0 N

Ho\ﬂ,,_k/ou Ho\r&/o
O l‘\;/ie acetona M

e} e
3) LiOH, H,O/THF

A una solucion del acido (S)2-(ter-butoxicarbonilamino)-3-hidroxi-
2-metilpropanoico (5.0 g, 1.0 equiv) en CH;Clo/MeOH (4:1, 50 ml) a 0°C se
anadio una solucion de TMS-CHN, (2.0 M en éter dietilico o hexanos, 12.5 ml,
1.1 equiv) gota a gota hasta que la solucién incolora se volvié a color amarillo
claro. La mezcla de reaccion se agité durante 20 minutos a 0°C, después se
afadieron una pocas gotés de acido acético para extinguir el ultimo TMS-
CHN3> sin reaccionar (la solucion se volvié incolora a partir de amarillo claro).
El solvente se removid bajo vacio. CCD (2:1, Hex/EtOAc), R~ 0.4.

El residuo se disolvié en acetona (30 ml), 2,2-dimetoxipropano
(BDMP) (12 mi) y BF3+OFEt; (2 ml). La solucidon se agitdé a T.A. durante 4 horas.

El solvente se removio bajo vacio y el producto se purifico por cromatografia
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en columna de gel de silice usando el sistema Combi-Flash (Hex:EtOAc).

CCD (3:1, Hex/EtOAc), R~ 0.6;

'H RMN (400 MHz, CDCl3) & 4.06-4.12 (m, 1H), 3.73-3.83 (m,
4H), 1.55-1.64 (m, 9H), 1.48 (br s, 3H), 1.41 (br s, 6H).

El residuo purificado se disoivié en THF (40 ml) y a la solucién se
afadié LiIOH (1.15 g, 1.26 equiv) en H,O (20 ml). La solucion se calentd a
reflujo durante 6 horas después se agitdo durante la noche, después se
concentré bajo vacio para remover la mayor parte de THF. La solucion se
diluyé con H,O (150 ml) y se lavo con Et,0 (2 x 150 ml). La capa acuosa se
enfrio a 0°C después se acidifico a un pH de 2 usando HC| concentrado,
después se extrajo con EtOAc (2 x 200 ml). Las capas de EtOAc se
combinaron, se secaron (MgSQy,), se filtraron y el solvente se removié bajo
vacio para dar el compuesto del titulo de carboxilato como un solido blanco
con un rendimiento de 64% (3.78 g).

CCD (1:1 EtOAc:Hex), R= 0.2;

'H RMN (400 MHz, CDCls) & (rotameros) 4.47 (br d, 0.5H, J= 8.8
Hz), 4.17 (br d, 0.5H, J = 8.8 Hz), 3.85 (br d, 0.5H, J= 8.8 Hz), 3.78 (br d, 0.5H,

J=8.8 Hz), 1.38-1.67 (m, 18H).

Método alternativo de la descripcion 3 (D3A)

Acido (R)-3-(ter-butoxicarbonil)-2,2 4-trimetiloxazolidin-4-

carboxilico (D3)

Un matraz de fondo redondo de 22 | se hizo inerte y se cargo con
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acido (S)-2-(ter-butoxicarbonilamino)-3-hidroxi-2-metilpropanoico (564 g, 2.57
moles), acetona (8.4 ) y se agité. La mezcla se cargo lentamente con 1,8-
diazabiciclo[5.4.0Jundec-7-eno (770 ml, 5.1 moles, 2 equiv.). La adicion fue
exotérmica y la temperatura se mantuvo por abajo de 25°C. La mezcla se
agitdé durante 45 minutos a condiciones ambientales y después,
cuidadosamente, se cargd con yodometano (320 ml, 5.1 moles, 2 equiv). La
adicion fue exotérmica y la temperatura se mantuvo por abajo de 25°C. La
mezcla se dejo agitar durante la noche a temperatura ambiente (18 a 23°C).
Después de 16 horas, CCD indicd que quedd material de partida . La reaccion
se cargo con yodometano (320 ml, 5.1 moles, 2 equiv), se calenté a 30°C
durante 4 horas, y despuiés se dejo agitar durante la noche a temperatura
ambiente (18 a 23°C). Después de 16 horas, la prueba por CCD indicé que la
reaccion se completd. La mezcla de reacciéon se combind con otra mezcla de
reaccion de una escala de 275 g. Las mezclas de reaccién combinadas se
concentraron bajo vacio a un residuo, se transfirieron en un reactor, se
cargaron con agua (8.4 1), acetato de etilo (8.4 I), se mezclé completamente,
las fases se separaron, la fase acuosa se extrajo una vez mas con acetato de
etilo (8.4 1), las fases organicas se combinaron, se lavaron con 5% p/v de
acido citrico (900 ml), salmuera (1 1), se secaron con sulfato de magnesio, se
filtraron sobre Celite, y se concentraron para dar un aceite (925 g, 104% de
rendimiento). Un matraz de fondo redondo de 22 | se cargd con este producto
crudo (925 g, 3.8 moles con base en la salida tedrica del paso anterior),

diclorometano (10 1), 2,2-dimetoxipropano (2.6 1), y se mezclé. n (200 mi, 1.62
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moles, 0.42 equiv) en diclorometano (1.2 L) se cargo cuidadosamente duranté
45 minutos. La solucién oscura resultante se agitdé durante la noche a
temperatura ambiente (18 a 23°C). Después de 16 horas CCD indicé que la
reaccion se completd. La mezcla se extinguio lentamente con bicarbonato de
sodio saturado (3.5 ) mientras se manténia la temperatura por debajo de los
25°C. Una vez que la extincion se completd, la mezcla se agité durante 30
minutos, las fases se separaron y la fase acuosa se extrajo con diclorometano
(3.5 1), las fases organicas se combinaron, se lavaron con bicarbonato de
sodio saturado (3 I), se concentraron para obtener compuésto como un aceité
amarillo (1070 g, cuantitativo). Un matraz de fondo redondo de 22 | se cargd
con hidréxido de litio monohidratado (482 g, 11.4 moles, 3 equiv), agua (2.3 ),
metanol (2.1 1), una solucidén de aceite amarillo crudo (1046 g, con base en la
salida teorica del paso anterior, 3.82 moles) en tetrahidrofurano (6.5 I). La
mezcla se agitd durante 72 horas a temperatura ambiente (18 a 23°C). CCD
indico que la reaccion se completd. La mezcla se concentro bajo vacio a 40°C,
el residuo se carg6 con agua (10 1), MTBE (6 1), se mezclé completamente y
las fases se separaron. La fase organica se lavdé con agua (4 I), las fases
acuosas se combinaron, y se cargo acido citrico solido en porciones hasta que
se obtuvo un pH de 3. La fase acuosa se extrajo con acetato de etilo (2 x 10 1),
las fases de acetato de etilo se combinaron, se lavaron coh salmuera (7 1), se
secaron con sulfato de magnesio, se filtraron sobre Celite, y se concentraron
para dar el producto del titulo (770 g, rendimiento de 77.6%) como un sdlido

blanquecino

9,
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Descripcion 4

2.2 .4-Trimetil-4-(5-(4-(octiloxi)-3-(trifluorometil)fenilltiazol-2-

ihoxazolidin-3-carboxilato de (R)-ter-butilo (D4)

Bog,
N—k

N
{ »’"‘-'k/o
S Me
AN TN N

CFq

A una sochién de 4&acido (R)-3-(ter-Butoxicarbonil)-2,2,4-
trimetiloxazolidin-4-carboxilico (D3) (100 mg, 1 equiv), HATU (220 mg, 1.5
equiv), y DIEA (0.67 ml, 10 equiv) en DCM (5 ml) se anadié clorhidrato de 2-
amino-1-(4-(octiloxi)-3-(trifluorometil)fenil)etanona (D2) (142 mg, 1.0
equivalentes). El solvente se removio bajo vacio y el producto se purificod por
cromatografia en columna de gel de silice usando el sistema Combi-Flash
(Hex:EtOAC). Esto dio por resultado un aceite espeso, incoloro que se disolvié
en tolueno (5 ml) con reactivo de Lawesson (280 mg, 3 equiv). La mezcla
resultante se calenté a 120°C durante 2 horas para producir el producto del
titulo como un aceite incoloro con un rendimiento de 41% (90 mg).

CCD (1:2 EtOAc:Hex), R= 0.3;

EM (ESI, M+Na) = 572.99;

'H RMN (400 MHz, CDCl3) 6 8.21 (s, 1H), 8.11 (d, 1H, J= 8.4
Hz), 7.05 (d, 1H, J= 8.4 Hz), 4.62-4.79 (m, 2H), 4.13 (t, 2H, J= 6.4 Hz), 3.28

(brs, 1H), 1.22-1.90 (m, 30H), 0.89 (t, 3H, J= 6.4 Hz).
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Método alternativo de la descripcion 4 (D4A)

2.2 4-Trimetil-4-(5-(4-(octiloxi)-3-(trifluorometil)fenil)tiazol-2-

ioxazolidin-3-carboxilato de (R)-ter-butilo (D4)

Un matraz de fondo redondo de 5 | se cargd con HATU (147 g,
0.38 moles, 1.2 equiv), c-oruro de metileno (600 ml), N,N-dimetilfformamida
(300 ml), diisopropiletilamina (83.5 g, 0.64 moles, 2 equiv) y la mezcla se
enfric a 10-15°C. Una solucion de acido (R)-3-(fer-butoxicarbonil)-2,2,4-
trimetiloxazolidin-4-carboxilico (D3A) (83.7 g, 0.32 moles, 1 equiv) en cloruro
de metileno (600 ml) se cargd durante un periodo de 30 minutos. La mezcla se
calentdé a temperatura ambiente (18 a 23°C) y se agitdé durante 1 hora. Un
matraz separado se cargd con solucion de clorhidrato de 2-amino-1-(4-
(octiloxi)-3-(trifluorometil)fenil)etanona (D2A) (149 g, 0.32 moles -|con base en
produccion tedrica) en cloruro de metileno (1 1), N,N-dimetilformamida (400
ml) y diisopropiletilamina (125 g, 0.96 moles, 3 equiv). La solucion del
segundo matraz se carg6 lentamente al primer matraz durante un periodo de
35 minutos. La solucién café resultante se agité durante 1 hora, punto en el
cual el analisis de CCD indicé que la reacciéon se completdé. La mezcla se
transfiri6 a un evaporador giratorio y se concentré para remover el cloruro de
metileno. La mezcla se transfirié una vez mas al matraz de fondo redondo y se
cargd con MTBE (3 1), 10% p/v de solucién acuosa de cloruro de sodio (3 1), se
agité durante 10 minutos, las fases se separaron y la fase acuosa se extrajo
una vez mas con MTBE (1}' [). Las fases organicas se combinaron, se lavaron

dos veces con 10% p/v de solucién acuosa de cloruro de sodio (2 x 1 1), se
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secaron con sulfato de magnesio, y se concentraron a un residuo que se
purificé por cromatografia en columna usando gel de silice (1.3 kg), se eluy6

con 5% de acetato de etilo: 95% de heptano a 30% de acetato de etilo: 70%

de heptano para dar el producto como un aceite color amarillo (137.5 g,

rendimiento de 74%). Un matraz de fondo redondo de 5 | se cargd con
reactivo de Lawesson (116.2 g, 0.28 moles, 1.2 equiv), una solucion del aceite
de color amarillo (137 g, 0.239 moles) en tolueno (2 !). La suspension
resultante se calento a 80°C, que después de 30 minutos se hizo una }soluciOn
clara. La solucién se mantuvo a 80°C durante otras 2 horas, punto en el cual
CCD (25% acetato de etilo: 75% heptano) indicd que la reaccidén se completo.
La mezcla de reaccion se enfrié a temperatura ambiente (18 a 23°C), se cargo
con solucién saturada de bicarbonato de sodio (1 1), 10% p/v de cloruro de
sodio (1 1), acetato de etilo (1 1), y se agité durante 30 minutos. Las fases se
separaron y la fase acuosa se extrajo una vez mas con acetato de etilo (1 I).
Las fases organicas se combinaron y se concentraron a un residuo. El residuo
se purificé por cromatogréfia en columna usando gel de silice (1.3 kg), se
eluy6 con 100% de heptano a 30% de acetato de etilo: 70% de heptano para
dar el producto del titulo (91.1 g, rendimiento de 67%, 96.6% AUC por CLAR)

como un aceite café.

N\
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Descripcion 5

Acido 4-(octiloxi)-3-(trifluorometil)benzoico (D5)

o

OH
/\/\/\/\O

CF;

N

1-octanol (315 ul, 2.0 mmoles), THF (5 ml), -butdxido de potasio

(5 ml, solucién 1M en THF), acido 4-fluoro-3-trifluorometilbenzoico (417 mg,

2.0 mmoles) se mezclaron y se calentaron a 75°C durante 3-4 hr. La mezcla

de reaccion se diluyo después con acetato de etilo y se lavd con agua. La

10 capa acuosa se acidificd y se extrajo con acetato de etilo. La capa organica se
lavd con salmuera y se secd sobre Na,SO,; y se concentr6 para dar el
compuesto del titulo (632 'mg, pureza por CLAR > 95%), que se usé para la
siguiente reaccioén sin purificacién adicional. El tiempo de retencion de CLAR
sobre una columna C8(2) (30 x 3.00 mm, 3 u) fue de 3.28 min con gradiente

15 de 50-98% de acetonitrilo-H,O (0.1% de acido trifluoroacético (TFA)) en 3.5

min como fase movil.

Método alternativo A de la descripcién 5 (D5A)

Acido 4-(octiloxi)-3-(trifluorometil)benzoico (D5)

20 Un matraz de fondo redondo de 12 | se hizo inerte y se cargo6 con
1-octanol (103 g, 0.793 moles, 1 equiv), THF (2 1), ter-butéxido de potasio 1M
(2 1, 2.5 equiv) y se calenté a 65°C y se mantuvo durante 45 minutos. La

reaccion se cargd durante 1 hora con acido 4-fluoro-3-trifluorometilbenzoico
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(165 g, 0.793 moles) mientras se mantenia la temperatura a 64 a 67°C.
Después de 2 horas, se muestred la mezcla de reaccion. La muestra se
concentrd, se extinguié en HCI 1 N, se extrajo con acetato de etilo, se removid
el acetato de etilo, se diluyd con acetonitrilo y se inyectdé a la CLAR. La
reaccion se complet6é. La mezcla de reaccion se agitdé durante la noche de 18
a 23°C. La mezcla se enfrio de 5 a 10°C y cuidadosamente se extinguioé con
agua (1.6 1). La extincion fue exotérmica y la temperatura se mantuvo a
T<10°C. La mezcla resultante se concentr6 bajo vacio hasta que ya no se
desprendié THF evidente. La mezcla acuosa resultante se acidificdé a pH de 1
a 2 usando HCI 6 N (400 ml). La mezcla se extrajo con MTBE (2 x 2.5 1). Las
fases de MTBE se combinaron, se lavaron con salmuera (2 1), se secaron con
sulfato de magnesio, se filtraron sobre Celite, se concentraron para dar el
producto del titulo (279 g, rendimiento de 111%, 95.6% AUC por CLAR) como
un solido color canela.
Descripcion 6

4-(Octiloxi)-3-(trifluorometil)benzohidrazida (D6)

o]

NHNH,
/\/\/\/\O

CF3

Acido 4-(octiloxi)-3-(trifluorometil)benzoico (D5) (600 mg, 1 equiv)
se agitdé con HATU (859 mg, 1.2 equiv) y DIEA (1.63 ml, 5 equiv) en CH,Cly-

DMF (10 mi, 4:1, 3 equivalentes) seguido por la adicion de hidrazina (282 ul, 3
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equiv). La mezcla de reaccién se diluy6é después con acetato de etilo y se lavo
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con agua y salmuera. La capa organica se secé sobre Na,SO, y se concentro

bajo vacio para dar el compuesto del titulo (661 mg). EM (ESI): 333.08 (MH*)
Se hizo otro lote también usando D5 ‘(32 mg, 1 equivalente),

HATU (46 mg, 1.2 equivalentes), DIEA (87 ul, 5 equiv) en CH,Cl,-DMF (1.5

ml, 2:1) seguido por la adicion de hidrazina (15 pl, 3 equiv).

Método alternativo de la descripcion 6 (D6A)

4-(Octiloxi)-3-(trifluorometil)benzohidrazida (D6)

Un matraz de fondo redondo de 3 cuellos de 5 litros se hizo
inerte y se cargd con CDI (153 g, 0.94 moles, 1.2 equiv), acido 4-(octiloxi)-3-
(trifluorometil)benzoico (D5A) (250 g con base en la produccion teérica del
paso anterior, 0.78 moles), THF (2.5 1) y se agité a 18 a 23°C durante 1 hora.
Un matraz de fondo redondo de 12 | separado se hizo inerte y se cargd con
hidrazina monohidratada (235 g, 4.71 moles, 6 equiv) y THF (1.2 I). Los
contenidos del primer matraz se cargaron en el segundo matraz durante 1
hora. Durante la adicion, !a‘ temperatura se mantuvo a T<25°C. Una vez que la
adicion se completo, la mezcla se agité durante 2 horas a 18 a 23°C, punto en
el cual CCD indicé que la reaccion se completd. La mezcla se concentré bajo
vacio a 35 a 40°C hasta que se obtuvo aproximadamente 10 a 15% del
volumen original. Se cargaron agua (2 I) y salmuera (2 1) a la mezcla que

después se extrajo con diclorometano (2 x 2.5 [). Hubo una pequefia emulsién

durante cada extraccion. Las fases organicas se combinaron, se lavaron con
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salmuera (500 ml), se secaron con sulfato de magnesio, se filtraron sobre

Celite, y se concentraron para dar el producto del titulo (247 g, rendimiento de

94%, 96% AUC por CLAR) como un sélido amarillo.

Descripcion 7

Acido (R)-3-(ter-butoxicarbonil)-2,2 .4-trimetiloxazolidin-4-

carboxilico (D7)

Boc, 1) TMS-CHN,, MeOH Boc, J(
H O}r"&/OH - 2) DMP, BF 3-Et,0 HO N 5
5 e acetona m
3) LiOH, H,O/THF

A una solucién del acido (S)-2-(fer-butoxicarbonilarnino)-3-
hidroxi-2-metilpropanoico (5.0 g, 1.0 equiv) en CH,CI,/MeOH (4:1, 50 ml) se
anadio una solucién de TMS-CHN..

El residuo se disolvio en acetona (30 ml), 2,2-dimetoxipropano
(DMP) (12 ml) y BF3*OEt; (2 ml). La solucién se agité a T.A. durante 4 horas.
El solvente se removio bajo vacio y el producto se purificé por cromatografia
en columna de gel de silice usando el sistema Isco (0-30% de HexrEtOAc)
para dar el intermediario de éster oxazolinmetilico.

El residuo purificado se disolvié en H,O-THF (1:4) y a la solucién
se afiadio LiOH (1.16 g). La solucidn se calent6 a reflujo durante la noche, se
enfrié a temperatura ambiente y se condensé para remover la THF. El material
acuoso se diluy6é con H,O (~100 ml), se acidificé a pH 2 con 10% de KHSO, y

después se extrajo con EtOAc. Las capas organicas se secaron sobre
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Na;SO4, y se condensaron para dar el compuesto del titulo con un

rendimiento de 66% (3.29 g).

Descripcion 8

2.2 4-trimetil-4-(2-(4-(octiloxi)-3-(trifluorometillbenzoil)-

hidrazincarbonil)oxazolidin-3-carboxilato de (S)-fer-butilo (D8)

Boc,

o} m N Y
e
NN TN N o
CF,
Acido (R)—3-(ter—butoxicarboni_l)-2,2,4-trimeti|oxazo|idin-4-

carboxilico (D7) (210 mg, 0.81 mmoles), HATU (372 mg, 0.98 mmoles),
diisopropiletilamina (DIEA) ‘(0.705 mi, 4.1 mmoles), CH,Cl,-DMF y 4-(octiloxi)-
3-(trifluorometil)benzohidrazida (D6) (270 mg, 0.81 mmoles) se mezclaron
juntos. La reaccion se condensé, se diluyé con acetato de etilo, se lavo con
agua y salmuera, y se condensé nuevamente. Se hizo otro lote usando este
meétodo con (D7) (0.1 mmo]es), HATU (46 mg, 0.12 mmoles), DIEA (87 pl, 0.5
mmoles), CHyCl,-DMF y 4-(octiloxi)-3-(trifluorometil)benzohidrazida (D6) (>6
mg, 0.1 mmol). Los lotes se sometieron a cromatografia y se combinaron para
proveer el producto del titulo (428 mg).

EM (ESI): 5733.84 (MH™;

'H RMN (400 MHz, CDCls) § 9.43 (br, 2H), 8.06 (d, 1H, J= 2.0
Hz), 7.94 (dd, 1H, J= 8.8 Hz, J= 2.0 Hz), 6.96 (d, 1H, J= 8.8 Hz), 4.52 (br, 1H),

4.07 (t, 2H, J= 6.4 Hz), 3.76 (br, 1H), 1.82 (m, 2H), 1.67 (s, 6H), 1.57 (s, 3H),
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1.51 (s, 9H), 1.51-1.43 (m, 4H), 1.38-1.24 (m, 6H), 0.88 (t, 3H, J= 7.2 Hz).

Método alternativo de la descripcion 8 (D8A)

2.2 4-Trimetil-4-(2-(4-(octiloxi)-3-(trifluorometil)benzoil)-

hidrazincarbonil)oxazolidin-3-carboxilato de (S)-ter-butilo (D8)

Un matraz de fondo redondo de 5 | se hizo inerte y se cargé con
HATU (199 g, 0.52 moles, 1.2 equiv), N,N-dimetilformamida (380 ml), y se
mezclo. Una  solucién  de écido (R)-3-(ter-butoxicarbonil)-2,2,4-
trimetiloxazolidin-4-carboxilico (D3A) (133.1 g, 0.43 moles, 1 equiv),
diclorometane (870 ml), y N, N-diisopropiletifamina (155 ml, 0.88 moles, 2
equiv) se cargo al matraz durante 15 minutos. La mezcla resultante se agité a
18 a 23°C durante 1 hora. Una solucion de benzohidrazida (D6) (145 g, 0.43
moles, 1 equiv) en diclorometano (1120 ml), y N,N-dimetilformamida (420 ml)
se cargd durante 15 minutos, después se agité a 18 a 23°C durante 1 hora.
Después de 1 hora, CCD indicé que la reacciéon se completd. La mezcla se
concentro, se dividio entre ‘acetato de etilo (2.5 1) y agua (2.5 1). Las fases se
separaron y la fase acuosa se extrajo una vez mas con acetato de etilo (1 1).
Las fases organicas se combinaron, se lavaron con 10% de p/v de cloruro de
sodio (2 x 1 1), se secaron con sulfato de magnesio, se filtraron sobre Celite, y
se concentraron bajo vacio‘ para dar el producto crudo (367 g, rendimiento de
146%). El material crudo se purifico usando una columna de gel de silice (2
kg) que se eluyo con 5 a 25% de acetato de etilo en heptano para dar el

producto del titulo (270 g, rendimiento de 108%, 95.9% AUC por CLAR) como
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un aceite amarillo.

Descripcion 9

2.2.4-Trimetil-4-(5-(4-(octiloxi)-3-(trifluorometihfenil)-1,3.4-

5  tiadiazol-2-i)oxazolidin-3-carboxilato de (R)-ter-butilo (D9)

Boc
NNCR

NN N
CFy

Una solucion de 2,2 4-trimetil-4-(2-(4-(octiloxi)-3-(trifluorometil)-
[0 benzoil)hidrazincarbonil)oxazolidin-3-carboxilato de (S)-fer-butilo (D8) (228
mg, 0.39 mmoles) en tolueno (5 ml) se traté con reactivo de Lawesson (321
mg, 0.79 mmoles). La reaccion se sometié a cromatografia sobre una columna
de gel de silice eluida con acetato de etilo-hexano para dar el compuesto del
titulo (~156 mg).
15 EM (ESI): 572.17 (MH"),
'H RMN (400 MHz, CDCl3) & 8.10 (d, 1H, J= 8.8 Hz), 8.08 (d, 1H,
J=6.8 Hz), 7.06 (d, 1H, J= 8.0 Hz), 4.41 (d, 1H, J=8.0 Hz), 4.18 (d, 1H, J= 9.6
Hz), 4.13-4.07 (m, 3H), 2.00 (s, 3H), 1.85 (m, 2H), 1.78 (s, 3H), 1.68 (m, 4H),

1.51 (s, 3H), 1.47 (m, 2H), 1.39-1.28 (m, 13H), 0.89 (t, 3H, J= 1.1 Hz).
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Método alternativo de la descripcion 9 (D9A)

2.2 .4-Trimetil-4-(5-(4-(octiloxi)-3-(trifluorometi)fenil)-1,3,4-

tiadiazol-2-il)oxazolidin-3-carboxilato de (R)-ter-butilo (D9)

Un matraz de fondo redondo de 12 | se hizo inerte y se cargo con
reactivo de Lawesson (211.5 g, 0.52 moles, 1.2 equiv), una solucion de 2,2 4-
trimetil-4-(2-(4-(octiloxi)-3-(trifluorometit)benzoil)-hidrazincarbonil)oxazolidin-3-
carboxilato de (S)-ter-butilo (D8A) (250 g -|con base en produccién tedrica,
0.43 moles) en tolueno (2.5 ), y la suspensidn resultante se calentd a 80°C y
se mantuvo durante 3 horas. CCD indicé que la reaccion se completd. La
mezcla se enfrid a 18-23°C, se cargd con solucién saturada de NaHCO; (2 1),
que fue ligeramente exotérmica. La fase acuosa se extrajo dos veces con
acetato de etilo (2 I, 1.5 1), las fases orgéniéas se combinaron, se
concentraron, se disolvieron en diclorometano (500 ml), se cargaron con gel
de silice (500 g), se concentraron para remover diclorometano y se purificaron
usando una columna de gel de silice (2.5 kg) que se eluyd con 5% de acetato
de etilo: 95% de heptano para dar el producto del titulo (185 g, rendimiento de

74%, 95% AUC por CLAR) como un aceite color amarillo.
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EJEMPLO 1

(S)-2-Amino-2-(5-(4-(octiloxi)-3-(trifluorometil)fenil}tiazol-2-il)propan-1-ol

(E1)
N NHp
[\ [ «Me
5 ‘ & s OH
NN Y ‘
CFy

2,2 ,4-Trimetil-4-(5-(4-(octiloxi)-3-(trifluorometil)fenil)tiazol-2-

ilfoxazolidin-3-carboxilato de (R)-ter-butilo (D4) (90 rng, 1 equiv) y acido para-

L

toluensulfénico (PTSA, 300 mg, 10 equiv) en MeOH (6 ml) se puso a reflujo
[0 durante 4 horas. El solvente se removié a partir de 2/3 de la mezcla de
reaccion y el producto se purificd por CLAR preparativa para dar el producto
del titulo como la sal de trifluoroacetato (35 mg).
EM (ESI, M+H") = 431.01;
'H RMN (400 MHz, DMSO-dg) & 8.27 (s, 1H), 7.88 (dd, 1H, J=

15 8.8 Hz J=24Hz),7.85(d, 1H, J=2.4 Hz), 7.34 (d, 1H, J= 8.4 Hz), 5.77 (br s,

. 1H), 4.14 (t, 2H, J= 6.4 Hz), 3.76 (dd, 1H, J= 11.2, Hz, J= 1.2 Hz), 3.66 (dd,
1H, J= 112 Hz, J = 1.2 Hz), 1.73 (q, 2H, J= 6.8 Hz), 1.58 (s, 3H), 1.36-1.48
‘ (m, 2H), 1.20-1.36 (m, 8H), 0.85 (t, 3H, J = 6.4 Hz).
20 Método alternativo del ejemplo 1 (E1A)

(S)-2-Amino-2-(5-(4-(octiloxi)-3-(trifluorometil)fenil)tiazol-2-

iNpropan-1-ol (E1)

2,2,4-Trimetil-4-(5-(4-(octiloxi)-3-(trifluorometil)fenil)tiazol-2-
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ifyoxazolidin-3-carboxilato ‘de (R)-ter-butilo (47 g, 82.35 mmoles), se hizo

reaccionar con p-TSA (2 equiv) en metanol (470 ml) a reflujo durante 4 hr,

punto en el cual CLAR indicé que la reaccion se completd. La mezcla se enfrié

a t.a., se concentr6 a un residuo, y se trituré6 con IPAc (235 ml). El sélido

5  resultante se filtro, se lavo con IPAc (470 ml) para dar la sal de PPI-5325 p-

TSA (45 g) como un solido blanco. El sélido se convirtio a la base libre
tratando con NaOH 6 N y DCM como un solvente.

Para formar una sal de clorhidrato de E1, la base libre (30 g,

69.84 mmoles) se recogié en HCl 4 M en dioxano (70 ml) y se agité a t.a.

10 durante 0.25 horas. El 1,4-dioxano se concentré a sequedad y el crudo se

triturd con acetonitrito (200 ml). La mezcla resultante se agité durante 1 hr y se

filtro el sélido blanco (23.3 g, 60%, 'H-RMN fue consistente con la estructura).

EJEMPLO 2

s Fosfato diacido de (S)-2-amino-2-(5-(4-(octiloxi)-3-

(trifluorometil)fenil)tiazol-2-il)propilo (E2)

[ ‘Me
P O\F,,O
NN ‘ HO OH
CFa
20 E1 (25 mg, 1.0 equiv), DCM (5 ml), clorofosfato de dietilo (85 pl,

10.0 equiv) y trietitamina (165 pl, 20.0 equiv) se agitaron durante la noche. El
intermediario dé fosfo-diéster obtenido se hizo reaccionar con exceso de

bromotrimetilsilano en DCM durante 5 hr. El fosfato resultante se purifico por



b

CLAR preparativa como la sal de triflouroacetato (10 mg).

EM (ESI, M+H") = 511.1.

EJEMPLO 3

5 (S)-2-Amino-2-(5-(4-(octioni)-3-(triﬂuorometil)feniI)-1 .3,4-tiadiazol-2-

illpropan-1-ol (E3)

NN NH,

I S>\_@0H

NN N
CF3

10 Una solucion de 2,2 4-trimetil-4-(2-(4-(octiloxi)-3-(trifluorometil)-
benzoil)hidrazincarbonil)oxazolidin-3-carboxilato de (S)-ter-butilo (D9) (156
mg, 0.27 mmoles) en metanol (10 ml) se tratdé con acido p-toluensulfénico
monohidratado (259 mg, 1.36 mmoles) a 70°C durante 3 horas. Dos terceras
partes de la mezcla de reaccién se purificaron por CLAR prep. sobre una

5  columna C8(2) ((Luna, 5y, 100 x 21.10 mm) con acetonitrilo-H,O (0.1% de
TFA) como faée movil y grgdiente 30-98% en 20 min. El compuesto del titulo
se obtuvo como la sal de bis-TFA (24 mg).

EM (ESI): 432.00 (MH™);
'H RMN (400 MHz, DMSO-dg) & 8.21 (dd, 1H, J= 2.0 Hz, J= 8.8

20 Hz), 8.15 (d, 1H, J= 2.0 Hz), 8.09 (br s, 2H), 7.45 (d, 1H, J= 8.8 Hz), 5.96 (1,
1H, J= 4.8 Hz), 4.21 (1, 2H, J= 6.4 Hz), 3.81 (dd, 1H, J= 11.2 Hz, J= 5.2 Hz),
3.73 (dd, 1H, J= 11.2 Hz, J= 5.2 Hz), 1.76 (m, 2H), 1.66 (s, 3H), 1.44 (m, 2H),

1.28 (m, 8H), 0.86 (t, 3H, J = 6.8 Hz).



5
°
10
I5
®
.
20

251

La tercera parte restante de la reaccion se condensoé y el residuo
se re-disolvio en acetato de etilo y se lavo con NaHCO3; acuoso, salmuera, se
seco sobre salmuera y se condensd nuevamente para proveer producto crudo

para usarse en el ejemplo 4.

Método alternativo del ejemplo 3 (E3A)

(vS)-2-Amino-2-(5-(4-(octioni)-3-(triﬂuorometil)fenil)-1 3.4-

tiadiazol-2-il)propan-1-ol (E3)

Un matraz de fondo redondo de 5 | se hizo inerte y se carg6 con
acido p-toluensulfénico monohidratado (208 g, 1.09 moles, 5 equiv) y una
soluciéon de 2,2,4-trimetil-4-(5-(4-(octiloxi)-3-(trifluorometil)fenil)-1,3,4-tiadiazol-
2-il)oxazolidin-3-carboxilato de (R)-ter-butilo (125 g, 0.22 moles) en metanol
(2.51), y se calentd a reﬂujo. Después de 1.5 hr CLAR indic6 que la reaccién
estaba completa. El calor se apagé y la mezcla se dej6 enfriar a temperatura
ambiente (18 a 23°C) y se agité durante 12 horas. La mezcla se concentrd
bajo vacio a un residuo para proveer el producto del titulo.

El residuo se recogio en dioxano (2 1), se cargd con HCl 4 M en
dioxano (820 ml, 3.28 moles, 15 equiv), se calenté a 50°C durante 45 minutos,
se enfrio a 18-23°C, se agité durante 2 horas, se filtr6 sobre un filtro de vidrio
fritado, se desplaz6é una vez con MTBE (300 mi), se suspendié'una vez con
MTBE (300 ml), y se seco en un filtro para dar un clorhidrato de E3 (72 g,
humedecido con solvente).

Tres lotes del clorhidrato de E3 se sintetizados usando este
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método se combinaron (un total de 143 g, humedecido con solvente), se
suspendieron dos veces en MTBE (750 ml, 500 ml), el solvente se filtr6 cada
una de las veces, el material se transfiri6 a un horno de vacio y se secéd
durante la noche a temperatura ambiente (18 a 23°C).

'"H-RMN indicé presencia de dioxano (0.24% en peso). Secado
adicional a una temperatura incrementada de 30 a 35°C durante 72 horas dio

un clorhidrato (135 g, 98.6% AUC por CLAR) como un sdélido blanco.

EJEMPLO 4

Fosfato diacido de (S)-2-amino-2-(5-(4-(octiloxi)-3-(trifluorometil)fenil)-

1,3,4-tiadiazol-2- il)propilo (E4)

N-N  NH;
Lok
S o, 0
N
AN N HO “OH

CF,

El producto crudo de E3 (30 mg, 0.069 mmoles) se anadié a
clorofosfato de dietilo (106 pl, 0.69 mmoles) y trietilamina (194 ul, 1.39
mmoles) en DCM y se agitdé durante aprox. 36 hr. La mezcla de reaccién
después se condenso y se traté con bromotrimetilsilano (0.3 ml) en DCM (5
ml) para proveer el compuesto del titulo (~2 mg).

EM (ESI): 511.98 (MH"),
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NOVEDAD DE LA INVENCION

REIVINDICACIONES

1.-Un compuesto de la formula I:

RS\N/RE
R
G "
R\ R | A Ra '
\ / P
R1_A""C_X1 R2 I

0 una sal farr‘nacéuticam‘ente aceptable del mismo, en donde: R; es
hidrogeno, halégeno, ciano, alquilo, arilo, heteroarilo, cicloalquilo,
heterocicloalquilo, aralquilo, heteroalquilo, -O-alquilo, -O-arilo, -O-heteroarilo,
-S-alquilo, alquileno-O-alquilo, alquileno-COzH, - alquileno-CO»alquilo,
alquiloSO,, alquilenjsulfonilo, alquileno-CO-amino, alquileno-CO-alquilamino,
alquiIeno-CO-dianuiIamino,‘ alquileno-NH- CO,H, alquileno-NH-COsalquilo-
COyalquilo, -OH, -C(O)-alquilo, -C(O)O-alquilo, -CONH,, -CO-alquilamino,
-CO-dialquilamino, amino, alquilamino o dialquilamino, cualquiera de los
cuales puede ser opcionalmente sustituido en carbono con 1, 2 6 3 grupos
seleccionados de halégeno, alquilo, halogenoalquilo, -CF3, arilo, -CN, -OH, o
-O-alquilo; A es alquileno(C+-Cyp), alquenileno(C2-Cyp), 0 alquinileno(C2-Cao),
cada uno de los cuales puede ser opcionalmente sustituido en carbono con 1,
2 0 3 grupos seleccionados de OH, CO,;H, COsalquilo, halégeno, amino,

alquilamino, dialquilamino, -O-alquilo, alquileno-O-alquilo, alquileno-OH,- o
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alquileno-CO3H; X4 es un enlace o es CHy, O, -CH,0-, S, -S(0), -S(0),, -C(O)-
, -C(0)O-, 0 NRy, en donde Ry es H o alquilo (C4-C¢); R’ y R" son cada uno-
independientemente hidroégeno, halégeno, alquilo opcionalmente sustituido en
carbono con halégeno, alquilo, o tomados junto al carbono al cual estan
unidos forman C=0 o un anillo de 3, 4, 5 6 6 miembros, que contiene
opcionalmente 1 6 2 heteroatomos seleccionados de O NH, N-alquilo, SO o
SO,, cualquiera de los cuales puede ser opcionalmente sustituido en carbono
con alquilo o halégeno; R, es ciano, alquilo, arilo, heteroarilo, cicloalquilo,
heterocicloalquilo, aralquilo, heteroalquilo, -O-alquilo, -O-arilo, -O-heteroarilo,
aralcoxi, heteroaralcoxi, -S-alquilo, alquileno-O-alquilo, alquileno-COzH,
alquileno-COsalquilo, alquiloSO,,  alquilensulfonilo,  alquileno-CO-amino,
alquileno-CO-alquilamino, alquileno-CO-dialquilamino, alquileno-NH-CO,H,
alquileno-NH-COgalquilo  -COqalquilo, -OH, -C(O)-alquilo, -C(O)O-alquilo,
-CONH, -CO-alquilamino, -CO-dialquilamino, amino, alquilamino vy
dialquilamino, cualquiera de los cuales puede ser opcionalmente sustituido en
carbonocon 1,2 6 3 grupo‘sl seleccionados de halégeno, alquilo, OH, o -O-
alquilo; Rs esta ausente, es hidrégeno, halégeno, ciano, alquilo, arilo,
heteroarilo, cicloalquilo, hetérocicloalquilo, aralquilo, heteroalquilo, -O-alquilo,
-O-arilo, -O-heteroarilo, aralcoxi, heteroaralcoxi, -S-alquilo, alquileno-O-alquilo,
alquileno-COzH, alquileno-COsalquilo, alquiloSO,, alquiloensulfonilo,
alquileno-CO-amino, alquileno-CO-alquilamino, alquileno-CO-dialquilamino,
alquileno-NH-COH, anuiIenb-NH-COzanuilo -COzalquilo, -OH, -C(0O)-alquilo,

-C(0)O-alquilo, -CONH,, -CO-alquilamino, -CO-dialquilamino, amino,
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alquilamino y dialquilamino, cualquiera de los cuales puede ser opcionalmente
sustituido en carbono con 1, 2 é 3 grupos seleccionados de halégeno, alquilo,

OH, o -O-alquilo;

@

es fenilo o piridilo;

)

es arilo, heteroarilo, heterociclo o cicloalquilo, cualquiera de los cuales puede
ser opcionalmente sustituido en carbono con 1, 2 6 3 grupos seleccionados de
halogeno, alquilo, O-alquilo, CO,H, COsalquilo, halégeno, amino, alquilamino,
dialquilamino, -O-alquilo, alquileno-O-anuiIo, alquileno-OH, o alquileno-COH,

siempre que

no sea
N
Q.
Rs es hidrégeno, ciano, alquilo, arilo, heteroarilo, alquileno-O-alquilo,
alguileno-OH, arilo, alquileno-O-alquilo, -CO,H, -CO;-alquilo, alquileno-CO,H,
o alquileno-CO,-alquilo, alquileno-OC(O)R en donde R es hidrégeno o alquilo;
cicloalquilo, heterocicioalquilo, alquileno-NH;, alquileno-alquilamino, o

alquileno-dialquilamino, cualquiera de los cuales puede ser opcionalmente
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sustituido en carbono con 1, 2 6 3 grupos seleccionados de OH, CO;H,
COzalquilo, halégeno, amino, alquilamino, dialquilamino, -O-alquilo, alquileno-
O-alquilo, alquileno-OH, o alquileno-CO;H; Rs y Rs se seleccionan cada uno
independientemente del grupo que consiste de hidrogeno, alquilo, alquileno-
OH, arilo, alquileno-O-alquilo, -CO2H, COg-anuviIo, alquileno- OC(O)alquilo,
cicloalquilo, heterociclo, -C(O)-alquilo, -C(O)-arilo, C(O)-aralquilo, -C(O)-
Oalquilo, -C(O)-Oarilo, -C(0O)-Oaralquilo, alquileno-amino, alquileno-
alquilamino, y alquileno-dialquilamino, cualquiera de los cuales puede ser
opcionalmente sustituido en ca.rbono con haldgeno, alquilo, hidroxilo, CO2H,
COsalquilo o alcoxi; 0 Rs y Rg, junto con el nitrégeno al cual estan unidos,
pueden formar un anillo saturado o insaturado de 3, 4, 5 6 6 miembros, que
contiene opcionalmente 1 6 2 heteroatomos adicionales seleccionados de O,
S, NHs o N-alquilo, y opcionalmente sustituido en carbono con halégeno,
alquilo, hidroxilo, o alcoxi; Ry se selecciona del grupo que consiste de -OH,
-O-alquilo, algquileno-OH, -CO,H, alquileno-CO;H, -C(O)O-alquilo, -alquileno-
COz-alquilo, -C(O)O-arilo, -CH,=CHCO;H, - CH,=CHC(O)O-alquilo,
-CH,=CHC(O)O-arilo, -OPO2R,,Rpz, -OPO3Rp1Rp2, -CH2PO3Rp1Rp2,
-OPO2(S)Rp1Rp2 ¥ -C(Z')N(Z")PO3R,1Rp2, cualquiera de los cuales puede ser
opcionalmente sustituido en carbono con halégeno, alquilo, hidroxilo, carboxi o
alcoxi; y en dohde Z' es hidroxilo o halégeno; Z" es H o halégeno; Rpi y Ry
son cada uno independientémente hidrégeno, alquilo de C4-Cg, arilo, o uno de

los siguientes grupos:



N

o H, O H, © o
§-HZC\O)LO/ %/C‘o/mo/\ ; c\o)ko/l\ %—HZC\O/U\O/I<
S Y o
BCH\ /u\ %/CH\O/U\/ %’ ™~ §/ \O
| | |
$chy” NH, f o, N g\c —N._ §\C/—gi
’ Hz Hz Py

Y es heterociclo o heteroarilo.

2.- El compuesto de conformidad con la reivindicacion 1,
caracterizado ademas porque R2 es alquilo sustituido con 1, 2 & 3 grupos
halégeno.

3.- El compuesto de conformidad con la reivindicacion 1,
caracterizado ademas porqﬁe R2 es trifluorometilo.

4.- Un compuesto de la formula Il:

RS\N/RG
ol
IO
Ry—A—C—X;
CFs i

o una sal farmacéuticamente aceptable del mismo, en donde: R; es
hidrogeno, halégeno, ciano, alquilo, arilo, heteroarilo, cicloalquilo,
heterocicloalquilo, aralquilo, heteroalquilo, -O-alquilo, -O-arilo, -O-heteroarilo,

-S-alquilo, alquileno-0O-alquilo, alquileno-COQH; alquileno-COsalquilo,
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alquiloSO,, alquilensulfonilo, alquileno-CO-amino, alquileno-CO-alquilamino,
alquiteno-CO-dialquilamino,  alquileno-NH-CO,H, alquileno-NH-CO,aiquilo
-COzalquilo, -OH, -C(O)-alquilo, -C(O)O-alquilo, -CONHZ, - CO-alquitamino,
-CO-dialquilamino, amino, alquilamino, o dialquilamino, cualquiera de los
cuales puede ser opcionalmente sustituido en carbono con 1, 2 6 3 grupos
seleccionados de haldgeno, alquilo, halogenoalquilo, -CF3, -CN, -OH, o -O-
alquilo; A es alquileno (C4-Cy), alquenileno (C,-Cy), 0 alquinileno(C,-Cyp),
cada uno de los cuales puede ser substituido en carbono con 1, 2 6 3 grupos
seleccionados de OH, CO3;H, COasalquilo, halégeno, amino, alquilamino,
dialquilamino, -O-alquilo, alquileno-O-alquilo, alquileno-OH, o alquileno-CO;H;
Xi es un enlace o es CH,; O, -CH;O-, S, -S(0), -S(0),;, -C(O)-,
-C(O)O-, o NRy, en donde Ry es H o alquilo(C¢-Cs); R' y R" son cada uno
independientemente hidrégeno, halégeno, alquilo opcionalmente sustituido en
carbono con halogeno, alquilo, o tomados junto al carbono al cual estan
unidos forman C=0 o un anillo de 3, 4, 5 6 6 miembros, que contiene
opcionalmente 1 6 2 heteroatomos seleccionados de O NH, N-alquilo, SO o
SO,, cualquiera de los cuales puede ser opcionalmente sustituido en carbono
con alquilo o haldégeno; R; esta ausente, es hidrégeno, haldégeno, ciano,
alquilo, arilo, heteroarilo, cicloalquilo, heterocicloalquilo, aralquilo,
heteroalquilo, -O-alquilo, -O-arilo, -O-heteroarilo, aralcoxi, heteroaralcoxi, -S-
alquilo, alquileno-O-alquilo, alquileno-CO3H, alquileno-COsalquilo, alquiloSO..
alquilensulfonilo, alquileno-CO-amino, alquileno-CO-alquilamino, alquileno-

CO-dialquilamino, alquileno-NH-CO;H, alquileno-NH-CO»alquilo -CO»alquilo, -
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OH, -C(O)-alquilo, -C(O)O-alquilo, -CONH;, -CO-alquilamino, -CO-
dialguilamino, amino, alquilamino y dialquilamino, cualquiera de los cuales
puede ser opcionalmente sustituido en carbono con 1, 2 6 3 grupos

seleccionados de haldgeno, alquilo, OH, o -O-alquilo;

~x
| A
\

es fenilo o piridilo;

)

es arilo, heteroarilo, heterociclo o cicloalquilo, cualquiera de los cuales puede
ser opcionalmente sustituido en carbono con 1, 2 .3 grupos seleccionados de
halogeno, alquilo, O-alquilo, CO,H, COsalquilo, halégeno, amino, alquilamino,
dialquilamino, -O-alquilo, alquileno-O-alquilo, alquileno-OH, o alquileno-COzH,

siempre que

/-"\
B )
no sea

O
NH .
Rs es hidrégeno, ciano, alquilo, arilo, heteroarilo, alquileno-O-alquilo,
alquileno-OH, arilo, alquileno-O-alquilo, -CO3H, -CO;-alquilo, alquileno-CO3H,

o alquileno-CO3-alquilo, anUileno—OC(O)R en donde R es hidréogeno o alquilo;

cicloalquilo, heterocicloalquilo, alquileno-NH;, alquileno-alquilamino, o
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alquileno-dialquilamino, cﬁalquiera de los cuales puede ser opcionalmente
sustituido en carbono con 1, 2 6 3 grupos seleccionados de OH, COzH,
CO,alquilo, halégeno, amino, alquilamino, dialquilamino, -O-alquilo, alquileno-
O-alq_uilo, alquileno-OH, o alquileno-CO;H; Rs y Rg se seleccionan cada uno
independientemente del grupo que consiste de hidrégeno, alquilo, alquileno-
OH, arilo, alquileno-O-alquilo, -CO3H, COs-alquilo, alquileno- OC(O)alquilo,
cicloalquilo, heterociclo, -C(O)-alquilo, -C(O)-arilo, C(O)-aralquilo, -C(O)-
Oalquilo, -C(O)-Oarilo, -C(O)-Oaralquilo, alquileno-amino, alquileno-
alquilamino, y alquileno-dialquilamino, cualquiera de los cuales puede ser
opcionalmente sustituido en carbono con haldégeno, alquilo, hidroxilo, CO;Hs
COasalquilo o alcoxi; 0; Rs y R, junto con el nitrégeno al cual estan unidos,
pueden formar un anillo saturado o insaturado de 3, 4, 5 6 6 miembros, que
contiene opcionaimente 1 6 2 heterodtomos adicionales seleccionados de O,
S, NH, o N-alquilo, y opcionalmente sustituido en carbono con halégeno,
alquilo, hidroxilo o alcoxi; R; se selecciona del grupo que consiste de -OH, -O- -
alquilo, -alquileno-OH, -Csz, -alquileno-CO,H, -C(0)0O-alquilo, -alquileno-
COg-alquilo, -C(0)O-arilo, -CH,=CHCO3H, -CH,=CHC(0O)0-alquilo,
-CH2=CHC(O)O-arilo, -OPO2Rp1Rp2, -OPO3Rp1Rp2, -CH2PO3R1Rp2,
-OPO2(S)Rp1Rp2, ¥ -C(Z'N(Z")PO3R,1R,2, cualquiera de los cuales puede ser
opcionalmente sustituido en carbono con halégeno, alquilo, hidroxilo, carboxi,
o alcoxi; y en donde Z' es hidroxilo o halégeno; Z" es H o halégeno; Rp1 ¥ Rp2
son cada uno independientemente hidrégeno, alquilo de C4-Cg, arilo, 0 uno de

los siguientes grupos:
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5
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$-CHy NH; S cn —NH §\C/———N\ §\C/“‘g<
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5.- Un compuesto de la férmula lli:
L

10

IIx

o una sal farmacéuticamente aceptable del mismo, en donde: R; es

5 hidrogeno, halégeno, ciano, alquilo, arilo, heteroarilo, cicIQanuiIo,
’ heterocicloalquilo, aralquilo; heteroalquilo, -O-alquilo, -O-arilo, -O-heteroarilo,
-S-alquilo, alquileno-O-alquilo, alquileno-CO,H, alquileno-COzalquilo,

‘ alquiloSO,, alquilensulfonilo, alquileno-CO-amino, alquileno-CO-alquilamino,
alquileno-CO-dialquilamino,  alquileno-NH-CO,H, alquileno-NH-COsalquilo

20 -COqgalquilo, -OH, -C(O)-alquilo, -C(O)O-alquilo, -CONH,, -CO-alquilamino,
-CO-dialquitamino, amino, alquilamino, o dialquilamino, cualquiera de los

cuales puede ser opcionalrﬁente sustituido en carbono con 1, 2 6 3 grupos

seleccionados de haldégeno, alquilo, halogenoalquilo, -CF3, -CN, -OH, o -O-



B

alquilo; A es alquileno(C4-Cy), alguenileno(C,-Cy), © alquinileno(C,-Cyp),
cada uno de los cuales puede ser opcionalmente sustituido en carbono con 1,
2 6 3 grupos seleccionados de OH, CO,H, COsalquilo, halégeno, amino,
alquilamino, dialquilamino, -O-alquilo, alquileno-O-alquilo, alquileno-OH, o
alquileno-COyH; X4 es un enlace o es CH,, O, -CH;0O-, S, -S(0), -S(0),,
-C(0)-, -C(O)O-, OrNRy, en donde Ry es H o alquilo(C+4-Cg); R' y R" son cada
uno independientemente hidrogeno, haldégeno, alquilo opcionalmente
sustituido en carbono con haIégenoA, alquilo, o tomados junto al carbono al
cual estan unidos forman C=0 o un anillo de 3, 4, 5 6 6 miembros, que
contiene opcionalmente 1 6 2 heteroatomos seleccionados de O NH, N-
alquilo, SO, o SO,, cualquiera de los cuales puede ser opcionalmente
sustituido en carbono con alquilo o halégeno; R; esta ausente, hidrégeno,
halégeno, ciano, alquilo, arilo, heteroarilo, cicloalquilo, heterocicloalquilo,
aralquilo, heteroalquilo, -O-alquilo, -O-arilo, -O-heteroarilo, aralcoxi,
heteroaralcoxi, -S-alquilo, alquileno-O-alquilo, alquileno-CO;H, alquileno-
COsalquilo, alquiloSO,, alduilensulfonilo, alquileno-CO-amino, alquileno-CO-
alquilamino, alquileno-CO-dialquilamino, alquileno-NH-CO;H, alquileno-NH-
COgalquilo -COjalquilo, -OH, -C(O)-alquilo, -C(O)O-alquilo, -CONH;, -CO-
alquilamino, -CO-dialquilamino, amino, alquilamino y dialquilamino, cualquiera
de los cuales puede ser opcionalmente sustituido en carbono con 1, 2 6 3

grupos seleccionados de halégeno, alquilo, OH, o -O-alquilo;

| A

~
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es fenilo o piridilo;

es arilo, heteroarilo, heterociclo, o cicloalquilo, cualquiera de los cuales puede
ser opcionalmente sustituido en carbono con 1, 2 6 3 grupos seleccionados de
haldégeno, alquilo, O-alquilo, CO2H, COsalquilo, haldégeno, amino; alquilamino,
dialquilamino. -O-alquilo, alquileno-O-alquilo, alquileno-OH, o alquileno-COH,

siempre que

Rs es hidrégeno, ciano, alquilo, arilo, heteroarilo, alquileno-O-alquilo,
alquileno-OH, arilo, alquileno-O-alquilo, -CO,H, -CO»-alquilo, alquileno-CO;H,
o0 alquileno-CO»-alquilo, alquileno-OC(O)R en donde R es hidrégeno o alquilo;
cicloalquilo, heterocicloalquilo, alquileno-NH,, alquileno-alquilamino, o
alquileno-dialquilarnino, cualquiera de los cuales puede ser opcionalmente
sustituido en carbono con 1, 2 6 3 grupos seleccionados de OH, CO;H,
COqalquilo, halégeno, amino, alquilamino, dialquilo amino, -O-alquilo,
alquileno-O-alquilo, alquileno-OH, o alquileno-CO2H; Rs y Res se seleccionan
cada uno independientemente del grupo que consiste de hidrégeno, alquilo,

alquileno-OH, arilo, alquileno-O-alquilo, -CO;H, COj-alquilo, alquileno-
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OC(O)alquilo, cicloalquilo, heterociclo, -C(O)-alquilo, -C(O)-arilo, C(O)-
aralquilo, -C(Q)- Oalquilo, -C(O)-Oarilo, -C(O)-Oaralquilo, alquileno-amino,
alquileno-alquitamino, y alquileno-dialquilamino, cualquiera de los cuales
puede ser opcionalmente sustituido en carbono con halégeno, alquilo,

hidroxilo, CO;H, COsalquilo o alcoxi; o Rs y Rs, junto con el nitrdgeno al cual

estan unidos, puedyen formar un anillo saturado o insaturado de 3, 4, 56 6 .

miembros, que contiene opcionalmente 1 6 2 heteroatomos adicionales
seleccionados de O, S, NH, o N-alquilo, y opcionalmente sustituido en
carbono con halogeno, alquilo, hidroxilo o alcoxi; Rg es hidrégeno, alquilo o
arilo;ynes 0,162

6.- Un compuesto seleccionado del grupo que consiste de: (S)-2-
Amino-2-(5-(4-(octiloxi)-3-(trifluorometil)fenil)tiazol-2-il)propan-1-ol; 2-Amino-2-
(5—(4—(octioni)—3—(trif|uorom§til)feni|)tiazo|—2-i|)propano-1,3—diol; (S)-2-Amino-2-
(5-(4-(octiloxi)-3-(trifluorometit)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol; (S)-2-
Amino-2-(5-(4-(5-fenilpentiloxi)-3-(trifluorometit)fenil)-1,3,4-tiadiazol-2-
i)propan-1-ol;  (S)-2-Amino-2-(5-(4-(4-fenilbutoxi)-3-(trifluorometil)fenil)-1,3,4-
tiadiazol-2-il)propan-1-ol; (S)-2-Amino-2-(5-(4-(noniloxi)-3-(trifluorometil)fenil)-
1,3,4-tiadiazol-2-il)propan-1-ol; (S)-2-Amino-2-(5-(4-(deciloxi)-
3(trifluorometih)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol; (S)-2-Ammo-2-(5-(3-
(trifluorometil)-4-(5-(4-(trifluorometil)fenil)-pentiloxi)fenil)-1,3,4-tiadiazol-2-
il)propan-1-ol; (S)-2-Amino-2-(5-(3-(trifluorometil)-4-(5-(3-
(triftuorometil)fenil)pentiloxi)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol; (S)-2-Amino-

2-(5-(4-(6-fenilhexiloxi)-3-(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol;

1
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(S)-2-Amino-2-(5-(4-(5-(4-fluorofenil)pentiloxi)-3-(trifluorometil)fenil)-1,3,4-
tiadiazol-2-il)propan-1-ol; | (S)-2-Amino-2-(5-(4-(5-(3-fluorofenil)pentiloxi)-3-
(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol; (S)-2-Amino-2-(5-(4-((4-
fenil-5-(trifluorometil)tiofen-2-il)metoxi)-3-(trifluorometil)fenil)-1,3,4-tiadiazol-2-
ihpropan-1-ol;  (S)-2-Amino-2-(5-(4-(7-fenilheptiloxi)-3-(trifluorometil)fenil)-
1,3,4-tiadiazol-2-if)propan-1-ol; (S)-2-Amino-2-(5-(3-(trifluorometil)-4-(2-
(trifluorometil)fenetoxi)fenil)-1,3,4- tiadiazol-2-il)propan-1-ol; (S)-2-Amino-2-(5-
(3-(txifluorometil)-4-(3-(trifluorometil)fenetoxi)fenil)-1,3,4-tiadiazol-2-i)propan-
1-ol; (S)-2-Amino-2-(5-(3-(trifluorometil)-4-(4-(trifluorometil)fenetoxi)fenil)-1,3,4-
tiadiazol-2-il)propan-1-ol; (S)-2-Amino-2-(5-(4-(benziloxi)-3-(trifluorometil)fenil)-
1,3,4-tiadiazol-2-il)propan-1-ol; (S)-2-Amino-2-(5-(4-fenetoxi-3-
(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol; (S)-2-Amino-2-(5-(4-(3-
fenilpropoxi)-3-(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol; (S)-2-Amino-
2-(5-(4-(benzofuran-2-ilmetoxi)-3-(trifluorometil)fenil)-1,3,4-tiadiazol-2-
iypropan-1-ol; © (S)-2-Amino-2-(5-(4-(benzo[bltiofen-2-ilmetoxi)-3-
(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol; (S)-2-Amino-2-(5-(4-
(benzo[d][1,3]dioxol-5-ilmetoxi)-3-(triftuorometil)fenil)-1,3,4-tiadiazol-2-
ilypropan-1-ol; ‘ (S)-2-Amino-2-(5-(3-(trifluorometil)-4-(4-(3-
(trifluorometil)fenil)butoxi)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol; (S)-2-Amino-2-
(5-(3-(trifluorometil)-4-(4-(4-(trifluorometil)fenil)butoxi)fenil)-1,3,4-tiadiazol-2-
il)propan-1-ol; (2S)-2-Ami00-2-(5-(4-(3,7—dimetiloctioni)—3-(triﬂuorometiI)fenil)-
1,3,4-tiadiazo|—2-il)propan—1‘—ol; - (S)-2-Amino-2-(5-(4-(4-propilfenetoxi)-3-

(trifftuorometil)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol; (S)-2-Amino-2-(5-(4-(4-

4
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butilfenetoxi)-3-(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol, (S)-2-
Amino-2-(5-(4-(4-etilfenetoxi)-3-(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propan-
1-ol; (S)-2—Amino-2—(5-(4¥(7,7,8,8,8-pentafluoroocti|oxi)-3-(trifluorometiI)feniI)—
1,3,4-tiadiazol-2-il)propan-1-ol; (S)-2-Amino-2-(5-(4-(4-(2-fluorofenil)butoxi)-3-
(trifluorometil)fenil)-1,3,4- tiadiazol-2-il)propan-1-ol; (S)-2-Amino-2-(5-(4-(4-(3-
ﬂuorofenil)butoxi)—3—(trif|ulorometil)fenil)-1,3,4-tiadiazol;2-il)propan-1-oI; (S)-2-
Amino-2-(5-(4-(4-(4-fluorofenil)butoxi)-3-(trifluorometil)fenil)-1,3,4-tiadiazol-2-
il)propan-1-ol; (S)-2-Amino-2-(5-(4-(6-(2-fluorofenil)hexiloxi)-3-
(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol;  (S)-2-Amino-2-(5-(4-(6-(3-
fluorofenil)hexiloxi)-3-(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol; (S)-2-
Amino-2-(5-(4-(6-(4-fluorofenil)hexiloxi)-3-(trifluorometil)fenil)-1,3,4-tiadiazol-2-
il)propan-1-ol; (S)-Z-Amino—2-(5-(4-(5-(3,4—difluorofeniI)pentiloxi)—3-
(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol; (S)-2-Amino-2-(5-(3-
(trifluorometil)-4-(5-(2,4,5-trifluorofenil)pentiloxi)fenil)-1,3,4-tiadiazol-2-
il)propan-1-ol; (S)-2-Amino-2-(5-(3-(trifluorometil)-4-(6-(3-
(trifluorometiI)fenil)hexiloxi)%enil)-1,3,4-tiadiazol-2-il)propan-1-ol; (S)-2-Amino-

2-(5-(3-(trifluorometil)-4-(6-(4-(trifluorometil)fenil)hexiloxi)fenil)-1,3,4-tiadiazol-

2-il)propan-1-ol; (S)-2‘-Amino-2-(5-(4-(octiItio)-3-(trifluorometi|)feniI)-1 ,3,4-
tiadiazol-2-il)propan-1-of; (S)-2-Amino-2-(5-(4-(octilsulfonil)-3-
(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol; (S)-2-Amino-2-(3-(4-

(octiloxi)-3-(trifluorometil)fenil)-1,2,4-oxadiazol-5-il)propan-1-ol; (R)-2-Amino-2-
(5-(4-(octiloxi)-3-(trifluorometil)fenil)-1H-pirazol-3-il)propan-1-ol; (S)-2-Amino-2-

(3-(4-(octiloxi)-3-(trifluorometil)fenil)isoxazol-5-il)propan-1-ol; (S)-2-Amino-2-(5-
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(4-(octi|oxi)—3—(trifluorometil)fenil)-1 ,3,4-oxadiazol-2-il)propan-1-ol; (S)-2-
Amino-2-(5-(4-(6-fenilhexiloxi)-3-(trifluorometil)fenil)tiazol-2-il)propan-1-ol; (S)-
2-Amino-2-(5-(3-(trifluorometil)-4-(5-(4-(trifluorometil)fenil)pentiloxi)fenil)tiazol-
2-il)propan-1-ol; y sales farmaceéuticamente aceptables, derivados de fosfato,
simuladores de fosfato, y analogos de precursor de fosfato de los mismos.

7.- Un compuesto que es (S)-2-amino-2-(5-(4-(octiloxi)-3-
(trifluorometil)fenil)tiazol-2-ilpropan-1-ol o una sal farmacéuticamente
aceptable, derivado de fosfato, simulador de fosfato o analogo de precursor de
fosfato del mismo.

8.- Un compuesto que es fosfato diacido de (S)-2-amino-2-(5-(4-
(octiloxi)-3-(trifluorometil)fenil)tiazol-2-il)propilo o una sal farmacéuticamente
aceptable del mismo.

9.- Un compuesto que es (S)-2-amino-2-(5-(4-(octiloxi)-3-
(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propan-1-ol o} una sal
farmacéuticamente aceptaﬁle, derivado de fosfato, simulador de fosfato o un
analogo de precursor de fosfato del mismo.

10.- Un compuesto que es fosfato diacido de (S)-2-amino-2-(5-
(4-(octiloxi)-3-(trifluorometil)fenil)-1,3,4-tiadiazol-2-il)propilo o} una sal
farmacéuticamente aceptable del mismo.

11.- El compuesto de conformidad con cualquiera de las
reivindicaciones 1 a 10 o una sal farmacéuticamente aceptable, derivado-de
fosfato, simulador de fosfatc; 0 analogo de precursor de fosfato del mismo para

usarse como una sustancia terapéeutica.
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12.- ElI compuesto de conformidad con cualquiera de las
reivindicaciones 1 a 10 o una sal farmacéuticamente aceptable, derivado de
fosfato, simulador de fosfato, o analogo de precursor de fosfato del mismo
para usarse en el tratamiento de un trastorno asociado con esfingosina.

13.- El compuesto de conformidad con cualquiera de las
reivindicaciones 1 a 10 o una sal farmaceuticamente aceptable, derivado de
fosfato, simulador de fosfato, o analogo de precursor de fosfato del mismo
para usarse en el tratamiento de esclerosis multiple.

14.- El compuesto de conformidad con cualquiera de las
reivindicaciones 1 a 10 o una sal farmacéuticamente aceptable, derivado de
fosfato, simulador de fosfato, o analogo de precursor de fosfato del mismo
para usarse en la fabricacion de un medicamento para usarse en el
tratamiento de un trastorno‘asociado con esfingosina.

15.- El compuesto de conformidad con cualquiera de las
reivindicaciones 1 a 10 o una sal farmacéuticamente aceptable, derivado de
fosfato, simulador de fosfato, o analogo de precursor de fosfato del mismo
para usarse en la fabricacion de un medicamento para el tratamiento de
esclerosis multiple.

16.- Un método de tratamiento de un trastorno asociado con 1-
fosfato de esfingosina que‘comprende administrar a un sujeto una cantidad
terapéuticamente efectiva de un compuesto de conformidad con cualquiera de
las reivindicaciones 1 a 1010 una sal farmacéuticamente aceptable, derivado

de fosfato, simulador de fosfato, o analogo de precursor de fosfato del mismo,
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s

de tal manera que-se trata el trastorno asociado con 1-fosfato de esfingosina.

17.- Una composici(’?n farmacéutica que comprende un
compuesto de conformidad con cualquiera de las reivindicaciones 1 a 10 o
una sal farmacéuticamente aceptable, derivado de fosfato, simulador de
fosfato, o analogo de precﬁrsor de fosfato del mismo.

18.- Un procedimiento para la preparaciéon de una composicion
farmacéutica de conformidad con la reivindicacion 17.

19.- Un procedimiento para la preparaciéon de un compuesto de
conformidad con cualquiera de las reivindicaciones 1 a 10 o una sal
farmacéuticamente aceptable, derivadob de fosfato, simulador de fosfato, o

analogo de precursor de fosfato del mismo.
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RESUMEN DE LA INVENCION

La invencion provee compuestos de la formula |, su preparacion,
y su uso como agentes inmunosupresores farmacéuticamente activos para el

tratamiento de trastornos autoinmunes, rechazo de trasplante de dérganos,

()]

trastornos asociados con un sistema inmunolégico activado, asi como otros

trastornos modulados por linfopenia o receptores de S1P.
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[US]; EV) 23 February 2006 (2006-02-23)

claims 40-51; compounds 232-236
E WO 2007/092190 A (PRAECIS PHARM INC [US]; 1-19

claims 56-62; compounds 358-399

D Further documents are listed in the continuation of Box C.

See patent family annex.

* Special categories of cited documents :

*A* document defining the general state of the art which is not
considered to be of particular relevance

"E* earlier document bui published on or after the mternatlonal
filing date

‘L' document which may throw doubts on priorily claim(s) or
which is cited to establish the publication date of another
citation or other special reason (as specifled)

*0O* document referring to an oral disclosure, use, exhibition or
other means

'P* document published prior to the international filing date but
fater than the priority date claimed

*T* jater document published after the international filing date
or priority date and not in conflict with the application but
cited to understand the principle or theory underlying the
invention

*X* document of particular relevance; the claimed invention
cannot be considered novel or cannot be considered to
involve an inventive step when the document is taken alone

*Y* document of particular relevance; the claimed invention
cannot be considered 1o involve an inventive step when the
document is combined with one or more other such docu—
:neg&s such combination being obvious 1o a person skilled
n the art.

&' document member of the same patent family

Date of the actual comptetion of the international search

25 January 2008

Date of mailing of the intemational search report

01/02/2008

Name and mailing address of the ISA/ |
European Patent Office, P.B. 5818 Patentiaan 2
NL - 2280 HV Rijswijk
Tel. (+31-70) 340-2040, Tx. 31 651 epo nl,
Fax: (+31-70) 340-3016

Authorized officer

Beyss—Kahana,Ellen

Fom PCT/ISA/210 (second shest} (April 2005)
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International application No. V kd
INTERNATIONAL SEARCH REPORT PCT/US2007/017282
Box No.ll  Observations where certain claims were found unsearchable (Continuation of item 2 of first sheet)

This international search report has not been established in respect of certain claims under Articie 17{2){a) for the following reasons:

1. Claims Nos.:

because they relate to subject matter not required to be searched by this Authority, namely:

Although claim 16 is directed to a method of treatment of the human/animal
body, the search has been carried out and based on the alleged effects of the
compound/composition.

2. D Claims Nos.:

because they relate to parts of the international application that do not comply with the prescribed requirements to such
an extent that no meaningful international search can be carried out, specifically:

3. D Claims Nos.:
[}

because they are dependent claims and are not drafted In accordance with the second and third sentences of Rute 6.4(a).

Box No.li Observations where unity of invention is facking (Continuation of item 3 of first sheet)

This International Searching Authority found multiple inventions in this international application, as foltows:

As all required additional search fees were timely paid by the applicant, this international search report covers allsearchable
claims.

2. D As all searchable claims could be searched without effart justifying an additional fees, this Authority did not invite payment of
additional fees.

w

As only some of the required additional search fees were timely paid by the applicant, this international search reportcovers
only those claims for which fees were paid, specifically claims Nos.:

4. D No required additional search fees were timely paid by the applicant. Consequently, this international search report is
restricted to the invention first mentioned in the claims; it is covered by claims Nos.:

Remark on Protest The additional search fees were accompanied by the applicant’s protest and, where applicable, the
payment of a protest iee.

The additional search fees were accompanied by the applicant’s protest but the applicable protest
fee was not paid within the time limit specified in the invitation.

D No protest accompanied the payment of additional search fees.

Form PCT/ISA/210 {continuation of first sheet (2)) (April 2005)
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information on patent family members

International application No

eyl

PCT/US2007/017282
Patent document Publication Patent family Publication
cited in search report date member(s) date
WO 2006020951 A 23—02—2006 AU 2005272619 Al 23-02~2006
‘ CA 2576388 Al 23-02-2006
EP 1781595 Al 09-05-2007
KR 20070058455 A 08-06~-2007
US 2006135786 Al 22-06-2006
US 2006223866 Al 05~10-2006
WO 2007092190 A 16-08-2007  NONE

Form PCTNSA/210 {patent family annex) (April 2005)
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Bogota,
2020

Doctor(a)
OLARTE GARCIA CARLOS REYNALDO

REFERENCIA Radicacidén No. 09 8880
Solicitud internacional PCT/US2007/017282
Fecha inicio fase nacional 01/03/2009
Tramite 11
Evento 378
Actuacidn 430
Oficio No. o ~34‘)ﬁ

Como resultado del examen de forma, realizado con fundamento en el articulo 38 de
la Decisidn 486 de la Comisidn de la Comunidad Andina, articulo 27 del Tratado de
Cooperacidn en Materia de Patentes (PCT), regla 51 bis del Reglamento y Circular
Unica de la Superintendencia de Industria y Comercio, se le comunica que:

1. La solicitud no contiene el poder debidamente otorgado, con el lleno de los
requisitos exigidos por los articulos 63 y subsiguientes del Cddigo de
Procedimiento Civil. Adicionalmente, deberd presentar el documento que acredita la
existencia y representacién legal de la sociedad solicitante, cuando ésta fuere
persona juridica.

2. El solicitante debe presentar un nuevo titulo que permita identificar la materia
de 1la cual trata la solicitud, ya que el titulo relacionado no se encuentra con la
precisidén necesaria para identificar claramente el objeto de la solicitud de
patente. (Regla 4.3 PCT, Art 26-27 D-486, Circular Gnica 5.2.9)

3. La solicitud no contiene 1la copia del documento en que consta la cesién del
derecho a 1la patente del inventor al solicitante o a su causante, conforme a lo
establecido por el articulo 26 literal k) de la Decisidn 486 de la Comisidén de la
Comunidad Andina. Cuando se trate de documentos otorgados en el extranjero, estos
deberan legalizarse de conformidad con lo dispuesto por los articulos 259 y 260 del
Cédigo de Procedimiento Civil. Cuando se trate de las declaraciones a que hace
referencia 1la Regla 4.17 ii) del Tratado de Cooperacidn en Materia de Patentes
PCT., el alcance de 1las tales declaraciones se determinard segin indiquen
claramente una cesidn de derechos del inventor al solicitante o su causante, de
conformidad con lo dispuesto en el numeral 5.2.15 del Capitulo Quinto, Titulo X de
la Circular Unica de Superintendencia de Industria y Comercio.

En cumplimiento de 1lo dispuesto por el articulo 39 de la Decisidén 486, se le
requiere para que dentro del término de dos meses siguientes a la fecha de
notificacidén del presente oficio, complete los requisitos anteriormente enunciados.
En caso de no dar cumplimiento al presente requerimiento, 1la solicitud se
considerarad abandonada y perdera su prelacidn.

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5.2, literal

Continua en la pagina siguiente...
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Radicacién 8880

capitulo ingo del titulo primero de la Circular Unica No.1l0 de 2001.

ol

DOR]IS ELENA POLO CORDOBA
Jefe de la divisidn de Nuevas Creaciones (E)

El anterior requerimiento fue notificado por fijacidn en lista de

fecte 20 Mip 7y
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