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(54)  ALIPHATIC NITROGENOUS FIVE-MEMBERED RING COMPOUNDS

(57)  The present invention is to provide an aliphatic nitrogen-containing 5-membered ring compound represented
by the formula [l] :

R1
R2—X NH-CH,~CO-N" A (0
CN

wherein A represents -CHy- or -S-,

R represents hydrogen atom, a lower alkyl group, a hydroxy lower alkyl group or a lower alkoxy lower alky! group,

X represents -N(R3)-, -O- or -CO-, where R3 represents hydrogen atom or a lower alkyl group, and R2
represents (1) a cyclic group which may be substituted, or (2) an amino group which may be substituted,
or a pharmaceutically acceptable salt thereof, a method for preparing the above-mentioned compound and a pharma-
ceutical composition comprising the above-mentioned compound as an effective ingredient.
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Table 1c {Continued)

i

R2—X 7

nl[”I W

Example R2-X- R! | salt Phy51cal properties,
No. etc.
1c-10 CH H HC1 |[Colorless crystal
Melting point: 211°C
H;,C— N\n\“' (decomposed)
MS -APCI (m/z): 307
[M+H]
lc-11 C|3H3 H HC1 |Purified powder -
H;C\/\/N\"\\v' MS -APCI (m/z) : 349
lc-12 : CH: H | HCl {Colorless powder
'%C\,/\V/N\,P‘ o MS -APCI (m/2): 377
Wf [M+H] +
le-13 H,C H HCl jPurified powder
e MS -ABCI (m/z) : 349
} >_N W ' :
HC 73
lc-14 H,C H HC1l |Colorless powder
o MS -APCI (m/z) :
HC T\ \g 363 [M+H] +
lc-15 H,C H HCl }Purified powder
—\N MS -APCI{m/z): 365
. H;C\ /\/ j?‘\“‘
© 0

lc-16 H HC1l |Colorless powder

MS -APCI (m/z): 389

B
Q \[ [M+H) +

! HCl1 |Pale brownish purified
\”\“ resin state

MS -APCI(m/z) :
279 [M+H] +

H,N

H H BCl [Purified powder
Hsc'Nj o MS -APCI (m/z) :
r 293 [M+H] +
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CN

wherein A represents -CH,- or -S-,

R represents hydrogen atom, a lower alkyl group, a hydroxy lower alkyl group or a lower alkoxy lower alkyl
group,

X represents -N(R3)-, -O- or -CO-, where R3 represents hydrogen atom or a lower alkyl group, and

R2 represents (1) a cyclic group which may be substituted, where the cyclic group portion is

(i) a monocyclic, bicyclic or tricyclic hydrocarbon group, or
(ii) a monocyclic, bicyclic or tricyclic heterocyclic group, or

(2) an amino group which may be substituted,
or a pharmaceutically acceptable salt thereof.

2. The compound according to Claim 1, wherein R2 is

(1) a cyclic group which may have 1 to 3 substituents which are the same or different and selected from the
substituents of Group A mentioned below, where the cyclic group portion is (i) a monocyclic, bicyclic or tricyclic
hydrocarbon group, or (ii) @ monocyclic, bicyclic or tricyclic heterocyclic group, or

(2) an amino group which may have 1 or 2 substituents which are the same or different and selected from the
substituents of Group B mentioned below.

Substituents of Group A:

a halogen atom; cyano group; nitro group; oxo group; hydroxy group; carboxy group; oxidyl group; amino
group; carbamoy! group; aminosulfonyl group; a lower alkyl group;

a lower alkoxy group; a lower alkanoyl group; a lower alkoxycarbonyi group; a lower alkoxy-substituted lower
alkanoyl group;

a lower alkoxycarbonyl-substituted lower alkoxy group;

a lower alkoxycarbonyl-substituted lower alkoxycarbonyl group;

a lower alkylthio group;

a lower alkylsulfonyl group;

a di-lower alkylamino-substituted lower alkoxy group;

a di-lower alkylaminocarboxy group;

a lower alkyl group substituted by a group selected from amino group, carbamoyl group, a halogen atom,
hydroxy group, carboxy group, a lower alkoxy group and mono- or di-substituted amino group;

a mono- or di-substituted amino group;

a mono- or di-substituted carbamoyl group;

a substituted or unsubstituted lower cycloalkyl group;

a substituted or unsubstituted lower cycloalkyl-CO-;

a substituted or unsubstituted lower cycloalkyl-lower alky! group;

a substituted or unsubstituted phenyl group;

a substituted or unsubstituted phenyl-O-;

a substituted or unsubstituted phenyl-CO-;

a substituted or unsubstituted phenyl-lower alkyl group;,

a substituted or unsubstituted phenyl-O-lower alkyl group;

a substituted or unsubstituted phenylisulfonyl group;

a substituted or unsubstituted phenyl-lower alkoxy group;

a substituted or unsubstituted phenyl-lower alkoxycarbony! group;

a substituted or unsubstituted lower cycloalkeny! group;
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R'I
HOOC rlq—CHz-co—N/\A

(1V]
R

CN

wherein A and R? have the same meanings as defined above and R4 represents a protective group for an
amino group, ‘
or a salt thereof with the compound represented by the formula [V] :

R21 H V]

wherein R21 has the same meaning as defined above, or a salt thereof to obtain a compound represented
by the formula [VI] :

R1
R?'-CO N—CH,~CO—N""SA  [y]]

S

CN

wherein R1, R4, R21 and A have the same meanings as defined above,
or a salt thereof, and subsequently removing the protective group for an amino group R4, and opticnally making
the product into a pharmaceutically acceptable salt thereof.
. Amethodforinhibiting dipeptidylpeptidase IV activity by using the compound according to any one of Claims 1t0 17.

. A method for treatment or prophylaxis of a disease, which comprises administering to a patient an effective dose
of the compound according to any one of Claims 1 to 17.

. The method for treatment or prophylaxis of a disease according to Claim 21, wherein the disease is expected to
be alleviated by inhibiting dipeptidylpeptidase 1V activity.

. The method for treatment or prophylaxis of a disease according to Claim 21, wherein the disease is diabetes.
. The method for treatment or prophylaxis of a disease according to Claim 21, wherein the disease is type 2 diabetes.
. Use of the compound according to any one of Claims 1 to 17 as an inhibitor of dipeptidylpeptidase IV.

. Use of the compound according to any one of Claims 1 to 17 as a pharmaceutically effective ingredient of a med-
icine.

. Use of the compound according to any one of Claims 1 to 17 for the preparation of a medicine.

. The use according to Claim 26 or 27, wherein the medicine is for the treatment or prophylaxis of a disease that is
expected to be improved by inhibiting dipeptidylpeptidase 1V activity.

. The use according to Claim 26 or 27, wherein the medicine is for the treatment or prophylaxis of diabetes.
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(54) DIPEPTIDYL PEPTIDASE IV INHIBITOR

(57) A compound represented by general formula

(Iy:
A-B-D

<wherein

A represents a substituted or unsubstituted 1-pyr-

rolidinyl group, a substituted or unsubstituted 3-thi-
azolidinyl group, a substituted or unsubstituted
1-oxo-3-thiazolidinyl group, or the like;

B represents a) a group represented by -(C(R)
(R2)),CO- (wherein k represents an integer of from
1 to 6, R and R2 may be the same or different and
each represents a hydrogen atom, a hydroxyl
group, a halogen atom, or the like) or the like;

D represents -U-V [wherein U represents a substi-
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A represents a substituted or unsubstituted 1-pyrrolidinyl group, a substituted or unsubstituted 3-thiazolidinyl
group, a substituted or unsubstituted 1-oxo-3-thiazolidiny! group, a substituted or unsubstituted 1,1-dioxo-
3-thiazolidinyl group, a substituted or unsubstituted 3-oxazolidiny! group, a substituted or unsubstituted 2,5-di-
hydro-1-pyrrolyl group, a substituted or unsubstituted 1-pyrroly! group, a substituted or unsubstituted piperidino
group, a substituted or unsubstituted 1-indolinyl group, a substituted or unsubstituted 1-indolyl group, a sub-
stituted or unsubstituted 1-octahydroindolyl group, a substituted or unsubstituted 1-tetrahydroquinolyl group,
or a substituted or unsubstituted 1-decahydroquinolyl group;

B represents

a) a group represented by -(C(R1)(R?)),CO- (wherein k represents an integer of 1 to 6, R! and R2 may
be the same or different and each represents a hydrogen atom, a hydroxyl group, a halogen atom, a cyano
group, a nitro group, a substituted or unsubstituted alkyl group, a substituted or unsubstituted alicyclic
alkyl group, a substituted or unsubstituted alicyclic heterocyclic group, a substituted or unsubstituted alke-
nyl group, a substituted or unsubstituted alkynyl group, a substituted or unsubstituted aryl group, a sub-
stituted or unsubstituted aralkyl group, a substituted or unsubstituted heteroaryl group, or a substituted
or unsubstituted heteroarylalky! group, or R' and R2, which attach to the same carbon atom, together with
said carbon atom, or two R's, which attach to adjacent carbon atoms, respectively, together with the two
carbon atoms when k is two or more, may combine to form a substituted or unsubstituted alicyclic alkyl
group or a substituted or unsubstituted alicyclic heterocyclic group),

b) a group represented by -CO(C(R3)(R4)),.. (wherein R3 and R* may be the same or different and each
has the same meaning as that defined above for R! and R2, respectively, and m represents an integer of
1 to 6),

c) a group represented by -(C(R3)(RS)),- (wherein RS and R may be the same or different and each has
the same meaning as that defined above for R1 and R?, respectively, and n represents an integer of 2 to 7)
d) -CO-, or

e) -S0,,

D represents

a group represented by -U-V [wherein U represents a substituted or unsubstituted piperazinediy! group
or a homopiperazinediyl group; V represents -E-R7? (wherein E represents a single bond, -CO-, -C(=0)0-,
or -SO,-; R7 represents a hydrogen atom, a substituted or unsubstituted alkyl group, a substituted or
unsubstituted alicyclic alkyl group, a substituted or unsubstituted alicyclic heterocyclic group, a substituted
or unsubstituted alkenyl group, a substituted or unsubstituted alkynyl group, a substituted or unsubstituted
aryl group, a substituted or unsubstituted aralkyl group, a substituted or unsubstituted heteroaryi group,
or a substituted or unsubstituted heteroarylalkyl group)]

or

a group represented by -WA-XA-YA.ZA fwherein

1) WA and YA may be the same or different and each represents an oxygen atom, a sulfur atom, -SO-,
-SO,-, or -N(R8A)- (wherein R8A has the same meaning as that defined above for R7); XA represents
a substituted or unsubstituted alicyclic alkylene group, a group formed by eliminating one hydrogen
atom from a substituted or unsubstituted alicyclic heterocyclic group, a substituted or unsubstituted
arylene group, a substituted or unsubstituted aralkylene group, a substituted or unsubstituted heter-
oarylene group, a substituted or unsubstituted heteroarylalkylene group, or -(C(R%)(R19))q" [wherein
q represents an integer of 1 to 6, R® and R19 may be the same or different and each represents a
hydrogen atom, a substituted or unsubstituted alkyl group, a substituted or unsubstituted alicyclic alky!
group, a substituted or unsubstituted alicyclic heterocyclic group, a substituted or unsubstituted alke-
nyl group, a substituted or unsubstituted alkyny! group, a substituted or unsubstituted aryl group, a
substituted or unsubstituted aralkyl group, a substituted or unsubstituted heteroaryl group, or a sub-
stituted or unsubstituted heteroarylalky! group, or R9 and R10, which attach to the same carbon atom,
may combine together with said carbon atom to form a substituted or unsubstituted alicyclic alky!
group (provided that not all of the substituents R® and R in the chain consisting of -(C(R%)(R10)),.
are hydrogen atoms)], or XA may combine together with one -N(R8A) represented by WA or YA to form
a substituted or unsubstituted pyrrolidinediyl group, a substituted or unsubstituted piperidinediyl
group, or a substituted or unsubstituted homopiperidinediyl group; ZA has the same meaning as that
defined above for V (when XA combines with one -N(R8A)- represented by WA or YA to form a sub-
stituted or unsubstituted pyrrolidinediyl group or a substituted or unsubstituted piperidinediyl group,

&
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V is not a hydrogen atom or an aralkyl group); or

2) WA and YA may be the same or different and each represents an oxygen atom, a sulfur atom, -SO-,
-SO,-, or N(R8B)- (wherein R8B has the same meaning as that defined above for R7); XA represents
-(CH,),- {(wherein r represents an integer of 1 to 6); ZA represents a substituted or unsubstituted ali-
cyclic alkyl group, a substituted or unsubstituted alicyclic heterocyclic group, a substituted or unsub-
stituted alkenyl group, a substituted or unsubstituted alkynyl group, a substituted or unsubstituted
aralkyl group, a substituted or unsubstituted heteroarylalky! group, a pyridyl group substituted with
-S0,-N(R'5)(R€) [wherein R15 and R16 may be the same or different and each represents a hydrogen
atom, a substituted or unsubstituted alkyl group, a substituted or unsubstituted aryl group, a substi-
tuted or unsubstituted aralkyl group, a substituted or unsubstituted heteroaryl group, or a substituted
or unsubstituted heteroarylalkyl group, or R15 and R16, together with the adjacent nitrogen atom, may
form a substituted or unsubstituted alicyclic heterocyclic group (said alicyclic heterocyclic group is
selected from a pyrrolidiny! group, an oxazolidinyi group, a thiazolidiny! group, a piperidino group, a
homopiperidino group, a piperazinyl group, a morpholino group, and a thiomorpholino group)], or a
group selected from a trifluoromethylpheny! group, a methanesulfonylphenyl group, a nitrophenyl
group, a cyanophenyl group, a naphthyl group, a pyrazinyl group, a pyridaziny! group, a triazinyl group,
athienyl group, a furyl group, a pyrrolyl group, an imidazolyl group, a pyrazoly! group, atriazolyi group,
atetrazolyl group, an oxazolyl group, a thiazolyl group, an isoxazolyl group, an isothiazoly! group, an
oxadiazolyl group, a thiadiazolyl group, and a condensed heteroaryl group, each of which may be
substituted or unsubstituted, or GA-R17 (wherein GA represents -CO-, -C(=0)0-, or -SO,-, R17 has
the same meaning as that defined above for R7)} (wherein when WA represents an oxygen atom, ZA
may represent a pyridyl group substituted with a cyano group; when B represents -CO- or -CH,CO-,
ZA may represent a pyridyl group substituted with a nitro group or a cyano group)> or a pharmaco-
logically acceptable salt thereof.

2. The compound according to claim 1, wherein D represents -WA-XA-YA-ZA, or a pharmacologically acceptable salt
thereof.

3. The compound according to claim 1 or claim 2, wherein B represents CO(C(R3)(R4)),.. (wherein R3, R4, and m
have the same meanings as those defined above, respectively), or a phammacologically acceptable salt thereof.

4. The compound according to claim 2, wherein A represents a substituted or unsubstituted 1-pyrrolidinyl group or
a substituted or unsubstituted 3-thiazolidinyl group;

B represents -CO(C(R3)(R%),,,- (wherein R3, R4, and m have the same meanings as those defined above,
respectively);

D represents -WC-XC-YC-ZC {wherein WC and YC represent -N(R&C)- (wherein R8C has the same meaning as
that defined above for R?); XC represents a substituted or unsubstituted alicyclic alkylene group, a group
formed by eliminating one hydrogen atom from a substituted or unsubstituted alicyclic heterocyclic group, a
substituted or unsubstituted arylene group, a substituted or unsubstituted aralkylene group, a substituted or
unsubstituted heteroarylene group, a substituted or unsubstituted heteroarylalkylene group, or -(C(Rg)(Rm))q_
[wherein q represents an integer of 1 to 6, R® and R10 may be the same or different and each represents a
hydrogen atom, a substituted or unsubstituted alkyl group, a substituted or unsubstituted alicyclic alkyl group,
a substituted or unsubstituted alicyclic heterocyclic group, a substituted or unsubstituted alkeny! group, a sub-
stituted or unsubstituted alkynyl group, a substituted or unsubstituted aryl group, a substituted or unsubstituted
aralkyl group, a substituted or unsubstituted heteroaryl group, or a substituted or unsubstituted heteroarylalky!
group, or R® and R19, which attach to the same carbon atom, may combine together with said carbon atom
to form a substituted or unsubstituted alicyclic alkyl group (provided that not all of the substituents R® and R10
in the chain consisting of (C(RQ)(R1°))q- are hydrogen atoms)], or X¢ combines with one -N(R&C)-represented
by WC or Y€ to form a substituted or unsubstituted pyrrolidinediy! group, a substituted or unsubstituted pipe-
ridinediyl group, or a substituted or unsubstituted homopiperidinediyl group; and ZC has the same meaning
as that defined above for V}, or a pharmacologically acceptable salt thereof.

5. The compound according to claim 2, wherein A represents a substituted or unsubstituted 1-pyrrolidinyl group or
a substituted or unsubstituted 3-thiazolidinyl group;

B represents -CO(C(R3)(R4),,. (Wherein R3, R4, and m have the same meanings as those defined above,
respectively);
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(54) Title: METHODS AND COMPOUNDS FOR INHIBITING MRP1

(87) Abstract: The present invention
farther relates to a method of inhibiting
MRP1 in a mammal which comprises
administering to a mammal in need
thereof an effective amount of a
compound of formula (I).
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We Claim:
1. A compound of formula I:
R
Y
AN
e[ e
het
5 O
I
where:
A is a C3-Cg cycloalkyl, optionally substituted 1-3 times with a C1-Cy4 alkyl;

10 het is a five (5) membered heterocyclic ring comprising N and a second

heteroatom selected from N, O, or S;
wherein the non-fused carbon atom of the heteroaryl ring may be
optionally substituted with Rb: C1-Cg alkyl, optionally substituted ary],
optionally substituted heterocycle, an amino acid ester, CHyOH,

15 CHO-heterocycle, halo, CHyN3, CHySR1, CHoNR4R6, OR1, SR13,
S(CHy)k-phenyl, or NR4RO; provided that when het is pyrazole or
imidazole, the saturated nitrogen of the het ring may be optionally
substituted with R2: C1-Cy4 alkyl;

20 kis0,1,2,3,0r4,

nis0, 1, or2;
pisOorl;

qis0,1,0r2;

ris0,1,0r2;

\&7
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Preparation 12
2-(3-{ [3-(2-Chloro-6-fluorophenyl)-5-methylisoxazol-4-yl]Jcarbonylamino }cyclopentyl)-
N-(3,4,5-trimethoxyphenyl)acetamide

5 A solution of 0.123 g (0.42 mmol)of a compound from preparation 10, 0.03 g
(0.46 mmol) of 3-(2-chloro-6-fluorophenyl)-5-methylisoxazole-4-carbonyl chloride, and
0.07 mL (0.5 mmol) of triethylamine in dichloromethane (10 mL) was stirred for 12 h.
The solvent was removed in vacuo and replaced with ethyl acetate. The organic layer was
washed with 1N HC], then ag. N aHCOg3, followed by brine and dried. The solvent was
10 removed in vacuo to yield 0.255 g of the title compound. MS(ES+) m/z=545.8. cis

(racemic)

Preparation 13
2—(3~{ [3—(2-Chloro-6—ﬂuorophenyl)—5-methylisoxazol-4-yl]carbonylamino}cyclopentyl)—
15 N-(3,4,5-trimethoxyphenyl)acetamide

In the same manner as preparation 12, 0.2 g (0.65 mmol) of a compound from
preparation 11 was converted to 0.324 g of the title compound. MS(ES+)m/z=545.8.
Racemic

20

Preparation 14
N-((18,3R)-3-Cyanomethylcyclopentyl)(z-butoxy)carboxamide

To a solution of 8.2 g (0.0222 mol) of N-[z-butoxycarbonyl]-2-(p-
25  toluenesulfonyloxymethyl)cyclopentylamine in DMF (250 mL) was added 3.3 g (0.067
mmol) of NaCN and the suspension was heated at 80 °C for 4 h. The solvent was

removed in vacuo at 40 °C and the residue was slurried in brine. The aqueous layer was

extracted with ethyl acetate, dried and the solvent was removed in vacuo to yield 5.7 g of
the title compound. MS(ES+)m/z=225. (one enantiomer)
30
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Preparation 15
2-{(3S,1R)-3-[(z-Butoxy)carbonylamino]cyclopentyl }acetic acid

A suspension of 2.0 g (8.9 mmol) of a compound from preparation 14 in 3N KOH
5 (32 mL) and EtOH (12 mL) was heated at reflux for 6 h (solution). The alcohol was
removed in vacuo and the reaction was cooled and neutralized with 3N HCI. The product

was separated by filtration, rinsed with water and dried in vacuo at 40 °C to yield 1.33 g

of the title compound.
MS(ES+)m/z=244.
10
Preparation 16
2-{(3S,1R)-3-[(+-B utoxy)carbonylamino]cyclopenfyl-N -(3,4,5-
trimethoxyphenyl)acetamide

|
|
|
15 To a solution of 0.1 g (0.4 mmol) of a compound from preparation 15 in
THF/DMF 1:1 (5 mL) was added 0.061 g (0.44 mmol) of 1-hydroxy-7-azabenzotriazole
and 0.086 g (0.44 mmol) of EDCI. After 40 min, 0.083 g (0.44 mmol) of 3,4,5-
trimethoxyaniline was added. After 3.25 h, the solvent was removed in vacuo and
replaced with ethyl acetate. The organic layer was rinsed with 1N HCI, aq. NaHCO3, then
20  3X with water. The organic layer was dried and the solvent was rembved in vacuo to yield

0.144 g of the title compound. MS(ES+)m/z=409.

Preparation 17
2-((3S,1R)-3-Aminocyclopentyl)-N-(3,4,5-trimethoxyphenyl)acetamide
25
A solution of 0.48 g (0.362 mmol) of a compound from preparation 16 in TFA (10
mL) was stirred for 1 h, after which the TFA was removed in vacuo and replaced with

ethyl acetate. The organic layer was rinsed with 1N NaOH followed by brine and dried.

The organic layer was removed in vacuo to yield 0.3 g of the title compound.
30  MS(ES+)m/z=309.
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cooling was removed. After 3 additional min, 1N HC] was added and the mixture was
extracted with ethyl acetate. The organic layer was rinsed with water, dried and
concentrated to a foam in vacuo which was chromatographed on silica gel with
hexane/ethyl acetate 3:1 to yield 0.057 g of the title compound. MS(ES+)m/z=432.

Preparation 25
2-(3-Aminocyclopentyl)ethanenitrile

In the same manner as preparation 17, 0.3 g (4.5 mmol) of a compound from
10 preparation 14 was deprotected with TFA to yield 0.087 g of the title compound.
MS(ES+)m/z=125.

Preparation 26
N-[(1R,3S)-3-(cyanomethyl)cyclopentyl] [3-(2-chloro-6-fluorophenyl)-5-methylisoxazol-
15 - 4-yljcarboxamide

In the same manner as preparation 18, 0.08 g (0.65 mmol) of a compound from
preparation 26 was acylated with 3-(2-chloro-6-fluorophenyl)-5-methylisoxazole-4-
carbonyl chloride to yield a residue which after chromatography on silica gel with

20  hexane/ethyl acetate 1:1 yielded 0.177 g of the title compofmd. MS(ES+)m/z=362.

Preparation 27
2—[(3S,1R)-3-(9—ch1oro-3—methyl-4-0xo-5H—isoxazolo[4,3-c]quinolin-S-
yl))cyclopentyl]ethanenitrile
25
In the same manner as preparation 24, 0.166 g (0.46 mmol) of a compound from
preparation 27 was cyclized to a residue which upon chromatography on silica gel with
hexane/ethyl acetate 2:1 yielded 0.099 g of the title compound. MS(ES+)m/z=342.




519 | N-[3-(9-Chloro-3-methyl-4-ox0-5H-isoxazolo[4,3-c]quinolin-5- prep 207 ESMS: 540 (M+1)+,
yl)-cyclopentylmethyl]-2-(3,4,5-trimethoxyphenyl)acetamide 574 (M+35)-,598
(M+59)-
520 { N-[3-(9-Chloro-3-methyl-4-ox0-5H-isoxazolo[4,3-c]quinolin-5- prep 208 ESMS: 432 (M+1)+
ylmethyl)-cyclopentyl]carbamic acid z-butyl ester
521 [3-(9-Chloro-3-methyl-4-oxo-5H-isoxazolo[4,3-c]quinolin-5- prep 209 ESMS: 432 (M+1)+
ylmethyl)-cyclopentyl]carbamic acid z-buty! ester
522 trans-{1-(9-chloro-3-methyl-4-oxo-5H-isoxazolo[4,3-c]- prep 22 ESIMS m/e 432 *°Cl
quinolin-5-y1)-3-[{(1,1-dimethylethyloxy)carbonyl]amino]]- M*+1); 434 7'Cl

cyclohexane (M™+1)

523 | N-[3-(9-Cyano-3-methyl-4-oxo-5H-isoxazole[4,3-c]quinolin-5- prep 267 MS(ES+) (mvz) 441.2
yl)-cyclohexylmethyl]-benzamide [M+1]

524 | [3-(9-Cyano-3-methyl-4-oxo-5H-isoxazole[4,3-c]quinolin-5-y1)- prep 269 MS(ES+) (m/z) 471.2
cyclohexylmethyl]-carbamic acid benzyl ester [M+1]

525 [3-(9-Chloro-3-methyl-4-oxo-5H-isoxazole[4,3-c]quinolin-5- prep 278 MS(ES+) (m/z) 346.1

ylmethyl)-cyclohexyl}-carbamic acid zert-butyl ester [M-BOC].

526 N-[3-(9-Chloro-3-diethylamino-4-oxo-5H-isoxazole[4,3- prep 280 MS(ES+) (m/z) 507.2
c]quinolin-5-yl)-cyclohexylmethyl]-benzamide [M+1]

527 N-[3-(9-Chloro-4-oxo-3-pyrroldin-1-yl-5H-isoxazole[4,3- prep 281 MS(ES+) (m/z) 505.1
c]quinolin-5-yl)-cyclobexylmethyl}-benzamide [M+1]

528 N-[3-(9-Chloro-3-ethylamino-4-oxo-5H-isoxazole[4,3- prep 280 MS(ES+) (m/z) 479.1
c]quinolin-5-yl)-cyclohexylmethyl}-benzamide [M+1]
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with ammonia solution in methanol (1M, 20 mL) and evaporated to obtain the title
compound (150 mg, 90%). ESMS: 332 (M+1)*.

Example 620
5-[((1R,35)-3-Aminocyclopentyl)methyl]-9-chloro-3-methyl-5H-isoxazolo[4,3-

c]quinolin-4-one

N-{(18,3R)-3-[(9-chloro-3-methyl-4-ox0-5H-isoxazolo[4,3-c]quinolin-5-
yD))methyl]cyclopentyl }(tert-butoxy)carboxamide was converted to the amine by TFA
in DCM at rt. for three hours. ESMS: 332 (M+1)+.

Example 621
5-[((IS,3R)-3-Aminocyclopentyl)methyl]—9—chloro-3—methy1-5H—isoxazolo[4,3-

| c]quinolin-4-one

N-{(1R,3S)-3-[(9-chloro-3-methyl-4-oxo-5H-isoxazolo-[4,3-c]quinolin-5-
yD))methyl]cyclopentyl } (tert-butoxy)carboxamide was converted to the amine as
described in Example 620 . ESMS: 332 (M+1)+.

Example 622
cis-1-(9-Chloro-3-methyl-4-oxo-5H-isoxazolo[4,3-c]quinolin-5-y1)-3-(3-

phenyluriedo)-cyclohexane

To the suspension of cis-1-(9-chloro-3-methyl-4-0x0-5H-isoxazolo[4,3-
c]quinolin-5-yl)-3-amino-cyclohexane (0.0446 g, 0.121 mmol) in 1 mL anhydrous
THF at RT was added 2N NaOH (0.60 mL, 0.121 mmol). After 5 min. the
phenylisocyanate (0.013 mL,0.121 mmol). After 20 min. the reaction was diluted

with EtOAc, washed with water and concentrated to near dryness. After sonication
and filtration a white solid (0.0412, 75%) was obtained. ESIMS m/e 451 ¥*C1 (M*+1)
and 453 ¥'C1 (M*+1).
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(54) Title: CYCLOPENTYL-SUBSTITUTED GLUTARAMIDE DERIVATIVES AS INHIBITORS OF NEUTRAL ENDOPEP-

TIDASE :
R1
CH-CHy  “CONH(CHy),-Y ()
HOQC/
R17 R17
(R15)t B—p (R15)t
E
A_R® e
?7Q<R1o R4 R4
R r16 R16

O (57) Abstract: The invention provides compounds of formula I wherein R! is optionally substituted C,-galkyl, optionaily substituted
Cs cycloalkyl, optionally substituted aryl or optionally substituted heterocyclyl; nis 0, 1 or 2; and Y is -NR!3S(O),R" or a group
shown below.
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Scheme 5
Prot4 |
HoN CHo), —_— . N CHo)p - . |
| COoH H CO,H
|
; 9
|
i
| Pro{4
| N AR X HoN CH2)r
f H cooNR11R12 coNrR11R12
| RS , RY
(Xiv) (liic)

Typical reaction conditions for introducing the tert-butyloxycarbony! protecting group

comprise treating compounds of formula Xl with (tert-butyloxycarbonyl)20 in dioxan and

2N sodium hydroxide at room temperature for 18 hrs.

Typical acid/amine coupling conditions comprise treating compounds of formula Xiil and

NHR11R12 with benzotriazol-1-yloxytris(pyrrolidino)phosphonium hexaflucrophosphate
(PYBOP), 1-hydroxybenzotrazole hydrate (HOBT), Hinigs base, an amine (eg

triethylamine), in dimethylformamide at room temperature for 2hrs. Alternatively,
compounds of formula X!l and NHR11R12 may be treated with1-(3-
dimethylaminopropyl)-3-ethylcarbodiimide hydrochioride. HOBT, N-methyl morpholine

(NMM), in dimethylformamide at room temperature for 18 hrs.

Typical reaction conditions for deprotection when Prot4 is tert-butyloxycarbonyl comprise
reacting XIV with hydrochloric acid or trifluoroacetic acid in dichloromethane at room

|
|
1
temperature for 2 to 4 hrs

Compounds of formula lild may be prepared according to reaction scheme 6. The

protecting group is preferably tert-butyloxycarbonyl, which may be removed under

standard conditions, as previously described.
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1.58-2.06 (m, 5H), 2.21 (m, 1H), 2.84 (m, 1H), 4.01 (m, 1H), 4.84 (m, 1H); LRMS: m/z
228 (M-HY-

Preparation 9

3-[(tert-Butoxycarbonyl)aminolcyclohexanecarboxylic acid
0

O
ZT

CH, O

The title compound was obtained as a white solid in 81% yield, from 3-
aminocyclohexanecarboxylic acid, following the procedure described in preparation 8; 'H
NMR (CDCl,, 400MHz) &: 1.04 (m, 1H), 1.19-1.50 (m, 13H), 1.83 (m, 1H), 1.97 (m, 2H),
2.24 (m, 1H), 2.40 (m, 1H), 3.44 (bs, 1H), 4.42 (bs, 1H).

Preparation 10

tert-Butyl (1R,3S)-3-(aminocarbonylcyclopentylcarbamate

0
H
H,C o N
HSC—X( \\( NH,
cH, ©

Benzotriazol-1-yloxytris(pyrrolidino)phosphonium hexafluorophosphate (3.4g,

6.54mmol), 1-hydroxybenzotriazole hydrate (883mg, 6.54mmol), ammonium chloride
(467mg, 8.72mmol) and N-ethyldiisopropylamine (3.04ml, 17.5mmol) were added
sequentially to a solution of the acid from preparation 8 (1.0g, 4.37mmol) in N,N-
dimethylformamide (16ml), and the reaction stirred at room temperature for 2 hours. The
mixture was diluted with ethyl acetate (100ml), washed with water (3x), and brine, then
dried (MgSO,) and evaporated under reduced pressure. The residual gum was purified

by chromatography on silica gel using a Biotage® column, and an elution gradient of

dichloromethane:methanol (98:2 to 95:5). The product was triturated with ether to afford
the title compound as a white solid, 438mg, 44%; 'H NMR (DMSOd,, 400MHz) &: 1.34
(s, 9H), 1.40 (m, 2H), 1.64 (m, 3H), 1.90.(m, 1H), 2.55 (m, 1H), 3.70 (m, 1H), 6.70 (bs,
1H), 6.80 (d, 1H), 7.22 (bs, 1H).
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300MHz) 3: 1.30 (s, 9H), 2.77 (m, 1H), 2.97 (m, 1H), 3.84 (m, 1H), 5.95 (bs, 1H), 6.96 \
(m, 2H), 7.08 (m, 3H), 7.42 (m, 1H), 8.05 (d, 1H), 8.60 (d, 1H), 8.84 (m, 1H); [a], =-10°

(0.1% solution in methanol).

Preparation 19
(5-Bromo-3-pyridinyl){phenyl)methanol
o OH

B
r AN

|

Z
N

n-Butyl lithium (17ml, 2.5M in hexanes, 42.5mmol) was added dropwise to cooled (-78°

C) solution of 3,5-dibromopyridine (10g, 42.2mmol) in ether (200ml), so as to maintain
an internal temperature <-70°C. The mixture was then stirred for 15 minutes and a
solution of benzaldehyde (4.5g, 42.5mmol) in ether (20ml) was added dropwise, again

maintaining the temperature <-70°C. The mixture was stirred for 15 minutes, then ‘
allowed to warm to room temperature over an hour. The reaction was quenched by the
addition of 0.9M ammonium chloride solution (200ml), the layers separated, and the
aqueous phase extracted with ether. The combined organic extracts were dried (MgSO,)
and evaporated under reduced pressure. The residual yellow oil was purified by column
chromatography on silica gel using an elution gradient of dichloromethane:ether (95:5 to
80:20) to give the title compound as a yellow oil, 7.6g, 68%; 'H NMR (D,0, 300MHz) §:

5.80 (s, 1H), 7.37 (m, 5H), 7.90 (s, 1H), 8.40 (s, 1H), 8.44 (s, 1H).

Preparation 20

(1S,3R)-3-Aminocyclopentanecarboxamide hydrochloride
' 0

H,N
HCI NH,

Hydrogen chloride gas was bubbled through an ice-cooled solution of the amide from
preparation 10 (438mg, 1.92mmol) in dichloromethane (50ml) for 10 minutes, and the
resulting suspension stirred at room temperature for 2 hours. The mixture was purged
with nitrogen, then evaporated under reduced pressure. The residue was triturated with
ether, to afford the title compound as a solid; '"H NMR (D,0, 400MHz) 5: 1.63-1.82 (m,

- 3H), 1.92-2.07 (m, 2H), 2.19 (m, 1H), 2.82 (m, 1H), 3.62 (m, 1H).
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(54) Title: QUINOXALINONES AS SERINE PROTEASE INHIBITORS SUCH AS FACTOR XA AND THROMBIN

(57) Abstract

This invention discloses quinoxalinones according to Formula
(1) or stereoisomers or pharmaceutically acceptable salts, esters,
amides or prodrugs thereof, which display inhibitory effects on ser-
ine proteases such as factor Xa, thrombin, and/or factor VHa. The
invention also discloses pharmaceutically acceptable salts and pro-
drugs of the compounds, pharmaceutically acceptable compositions
comprising the compounds, their salts or prodrugs, and methods of
using them as therapeutic agents for treating or preventing disease
states in mammals characterized by abnormal thrombosis.
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3-(3-Aminocyclopentyl)-1-5-[(2R,65)-2,6-dimethyltetrahydro-1 (2H)-
pyridinyl]pentyl-2(1H)-quinoxalinone;
3-(4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1 (2H)-pyridinyl]pentyl-3-o0xo-
3 4-dihydro-2-quinoxalinyl)cyclopentanecarboximidamide;
5 3-[(3-Aminocyclopentyl)methyl]-1 -5-[(2R,65)-2,6-dimethyltetrahydro-
1 1(2H)-pyridinyl]pentyl-2(1 H)-quinoxalinone; |
i 3-[(4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-pyridiny1]pentyl-3-oxo- |
3,4-dihydro-2-quinoxalinyl)methyl]cyclopentanecarboximidamide; |
3-(4-4-[(2R,65)-2,6-Dimethyltetrahydro-1 (2H)-pyridinyl]butyl-3-0x0-3,4-
10 dihydro-2-quinoxalinyl)benzenecarboximidamide;
3-(4-6-[(2R,65)-2,6-Dimethyltetrahydro-1 (2H)-pyridiny!]hexyl-3-ox0-3,4-
dihydro-2-quinoxalinyl)benzenecarboximidamide;
2-[3-3-[Amino(imino)methyl]phenyl-2-oxo-1 (2H)-quinoxalinyl]-N-2-
[(2R,65)-2,6-dimethyltetrahydro-1 (2H)-pyridinyl]ethylacetamide;
15 3-[3-3-[Amino(imino)methyl]phenyl-2-oxo-1 (2H)-quinoxalinyl]-N-
[(2R,65)-2,6-dimethyltetrahydro-1 (2H)-pyridinylJmethylpropanamide;
3-4-[2-(2-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-
pyridinyljethylamino)ethyl]-3-oxo-3,4-dihydro-2-
quinoxalinylbenzenecarboximidamide;
20 3-[4-(2-2-[(2R,65)-2,6-Dimethyltetrahydro-1 (2H)-pyridinyl]ethoxyethyl)-
3-0x0-3,4-dihydro-2-quinoxalinyl Jbenzenecarboximidamide;
3-(4-4-[(2R,65)-2,6-Dimethyltetrahydro-1 (2H)-pyridinyl]phenyl-3-o0xo-
3,4-dihydro-2-quinoxalinyl)benzenecarboximidamide;
3-(4-4-[(2R,65)-2,6-Dimethyltetrahydro-1 (2H)-pyridinyl]benzyl-3-oxo-
25 3 4-dihydro-2-quinoxalinyl)benzenecarboximidamide;
3-[4-(4-[(2R,65)-2,6-Dimethyltetrahydro-1 (2H)-pyridinyl)methylphenyl)-
3-0x0-3,4-dihydro-2-quinoxalinylJbenzenecarboximidamide;
3-(4-4-[(2R,65)-2,6-Dimethyltetrahydro-1 (2H)-pyridinyl]cyclohexyl-3-
0xo-3,4-dihydro-2-quinoxalinyl)benzenecarboximidamide;
30 3-[4-(4-[(2R,6S)-2,6-Dimethyltetrahydro-1(2H)-
pyridinyl]cyclohexylmethyl)-3-0xo-3,4-dihydro-2-

quinoxalinyl]benzenecarboximidamide;
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2-[(6-Amino-2-pyridinyl)methyl]-4-5-[(2R,65’)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2H-1,4-benzothiazin-3(4H)-one;
4-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1 (2H)-pyridinyl]}pentyl-3-oxo-
3,4-dihydro-2H-1 ;4-benzothiazin-2-yl)methyl}-2-pyrimidinecarboximidamide;
2-[(2-Amino-4-pyrimidinyl)methyl]-4-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2H-1,4-benzothiazin-3(4H)-one;
2-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1 s4-benzothiazin-2-yl)methyl}-4-pyrimidinecarboximidamide;
2-[(4-Amino-2-pyrimidinyl)methyl]-4-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2 H-1,4-benzothiazin-3(4H)-one;
6-{(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1 (2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1 ,4-benzothiazin-2-yl)methyl}-2-pyrazinecarboximidamide;
2-[(6-Amino-2-pyrazinyl)methyl]-4-5~[(2R,6S)-2,6-dimethy1tetrahydro-
1(2H)-pyridinyl]pentyl-2 H-1,4-benzothiazin-3(4 H)-one;
2-(3-Aminocyclohexyl)-4-5-[(2R,65)-2,6-dimethyltetrahydro-1 2H)-
pyridinyl]pentyl-2H-1,4-benzothiazin-3(4H)-one;
3-(4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1 (2H)-pyridinyl]jpentyl-3-oxo-
3,4-dihydro-2H-1 »4-benzothiazin-2-yl)cyclohexanecarboximidamide;
2-[(3 -Aminocyclohexyl)methyl]-4-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2H-1,4-benzothiazin-3(4 H)-one;
3-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1 ,4-benzothiazin-2-yl)methyl]cyclohexanecarboximidamide;
2-(3-Aminocyclopentyl)-4-5-[(2R,65)-2,6-dimethyltetrahydro-1(2 H)-
pyridinyl]pentyl-2H-1,4-benzothiazin-3(4H)-one;
3-(4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1 (2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-yl)cyclopentanecarboximidamide;
2-[(3-Aminocyclopentyl)methyl]-4-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyljpentyl-2 H-1,4-benzothiazin-3(4H)-one;
3-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro- 1 (2 H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzothiazin-2-yl)methyl]cyclopentanecarboximidamide;
3-(4-4-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-pyridinyl]butyl-3-0x0-3,4-

dihydro-2H-1,4-benzothiazin-2-yl)benzenecarboximidamide;

PCT/US98/26708
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2~[(6—Amino-2-pyridinyl)methy1]-4-5-[(2R,6S)-2,6-dimethy1tetrahydro~
1(2H)-pyridinyl]pentyl-2H-1,4-benzoxazin-3(4 H)-one;
4-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1 (2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)methyl]-2-pyrimidinecarboximidamide;
5 2-[(2-Amino-4-pyrimidinyl)methyl]-4-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2H-1,4-benzoxazin-3(4H)-one;
2-[(4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1 (2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)methyl]-4-pyrimidinecarboximidamide;
2-[(4-Amino-2-pyrimidinyl)methyl]-4-5-[(2R,6S)—2,6-dimethyltetrahydro-
10 1(2H)-pyridinyl]pentyl-2H-1,4-benzoxazin-3(4 H)-one;
6-[(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1 (2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1 ;4-benzoxazin-2-yl)methyl]-2-pyrazinecarboximidamide;
2-[(6-Amino-2-pyraziny1)methyl]-4-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2H-1,4-benzoxazin-3(4 H)-one;
15 2-(3-Aminocyclohexyl)-4-5 -[(2R,6S5)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-2H-1,4-benzoxazin-3(4 H)-one;
3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1 (2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)cyclohexanecarboximidamide;
2-[(3-Aminocyclohexyl)methyl]-4-5-[(2R,6S)-2,6-dimethyltetrahydro-
20 1(2H)-pyridinyl]pentyl-2 H-1 ,4-benzoxazin-3(4 H)-one;
3-[(4-5-[(2R,6S)-2,6-Dimethyltetrahydro-1 (2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1 ,4-benzoxazin-2-yl)methyl]cyclohexanecarboximidamide;
2-(3-Aminocyclopentyl)-4-5-[(2R,65)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-2H-1,4-benzoxazin-3(4 H)-one;
25 3-(4-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-3-oxo-
3,4-dihydro-2H-1,4-benzoxazin-2-yl)cyclopentanecarboximidamide;
2-[(3-Aminocyclopentyl)methyl]-4-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2H-1,4-benzoxazin-3(4H)-one;
3-[(4-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1 (2H)-pyridinyljpentyl-3-oxo-
30 3,4-dihydro-2H-1,4-benzoxazin-2-yl)methyl]cyclopentanecarboximidamide;
3-(4-4-[(2R,6S5)-2,6-Dimethyltetrahydro- 1(2H)-pyridinyl]butyl-3-ox0-3,4-

dihydro-2H-1,4-benzoxazin-2-yl)benzenecarboximidamide:
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222
3-(3-Aminocyclohexyl)-1 -5-[(2R,6S)-2,6-dimethyltetrahydr:o- 1(2H)-
pyridinyl]pentyl-2(1H)-quinolinone;
3-(1-5-[(2R,6.5)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-oxo-
1,2-dihydro-3-quinolinyl)cyclohexanecarboximidamide;
3-[(3-Aminocyclohexyl)methyl]-1-5-[(2R,65)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2(1 H)-quinolinone;
3-[(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-oxo-
1,2-dihydro-3-quinolinyl)methyljcyclohexanecarboximidamide;
3-(3-Aminocyclopentyl)-1-5-[(2R,65)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-2(1H)-quinolinone;
3-(1-5-[(2R,6S5)-2,6-Dimethyltetrahydro- 1 (2 H)-pyridinyl}pentyl-2-oxo-
1,2-dihydro-3-quinolinyl)cyclopentanecarboximidamide;
3-[(3-Aminocyclopentyl)methyl]-1-5-[(2R,65)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-2(1 H)-quinolinone;
3-[(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-oxo-
1,2-dihydro-3-quinolinyl)methyljcyclopentanecarboximidamide;
3-(1-4-[(2R,65)-2,6-Dimethyitetrahydro- 1 (2 H)-pyridinylJbutyl-2-oxo-1,2-
dihydro-3-quinolinyl)benzenecarboximidamide;
3-(1-6-[(2R,6S5)-2,6-Dimethyltetrahydro- 1 (2H)-pyridinylJhexyl-2-oxo-1,2-
dihydro-3-quinolinyl)benzenecarboximidamide;
2-[3-3-[Amino(imino)methyl}phenyi-2-oxo- 1 (2H)-quinolinyl}-N-2-
[(2R,68)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]ethylacetamide;
3-[3-3-[Amino(imino)methyljphenyl-2-oxo-1(2H)-quinolinyl]-N-[(2R,65)-
2,6-Dimethyltetrahydro-1(2H)-pyridinyljmethylpropanamide;
3-1-[2-(2-[(2R,65)-2,6-Dimethyltetrahydro-1(2 H)-
pyridinyl]ethylamino)ethyl]-2-oxo-1,2-dihydro-3-

quinolinylbenzenecarboximidamide;
3-[1-(2-2-[(2R,65)-2,6-Dimethyitetrahydro-1(2H)-pyridinyl]jethoxyethyl)-

2-0x0-1,2-dihydro-3-quinolinylJbenzenecarboximidamide;
3-(1-4-[(2R,65)-2,6-Dimethyltetrahydro- 1(2H)-pyridinyl ]Jphenyl-2-oxo-

1,2-dihydro-3-quinolinyl)benzenecarboximidamide;
3-(1-4-[(2R,6S5)-2,6-Dimethyltetrahydro- 1 (2 H)-pyridinyl]benzyl-2-oxo-

1,2-dihydro-3-quinolinyl)benzenecarboximidamide;
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4-[(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1 (2H)-pyridinyl]p:entyl-2-oxo-
1,2,3,4-tetrahydro-3-quinolinyl)methyl]-2-pyrimidinecarboximidamide;
3-[(2-Amino-4-pyrimidinyl)methyl]-1-5-[(2R,65)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-3,4-dihydro-2(1H)-quinolinone;
5 2-[(1-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-oxo-
1,2,3,4-tetrahydro-3-quinolinyl)methyl]-4-pyrimidinecarboximidamide;
3-[(4-Amino-2-pyrimidinyl)methy!]-1-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-3,4-dihydro-2(1 H)-quinolinone;
6-{(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl])pentyl-2-oxo-
10 1,2,3,4-tetrahydro-3-quinolinyl)methyl]-2-pyrazinecarboximidamide;
3-[(6-Amino-2-pyrazinyl)methyl]-1-5-[(2R,6S)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-3,4-dihydro-2(1 H)-quinolinone;
3-(3-Aminocyclohexyl)-1-5-[(2R,65)-2,6-dimethyltetrahydro- 1 (2H)-
pyridinyl]pentyl-3,4-dihydro-2(1 H)-quinolinone;
15 3-(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1 (2H)-pyridinyl]pentyl-2-oxo-
1,2,3,4-tetrahydro-3-quinolinyl)cyclohexanecarboximidamide;
3-[(3-Aminocyclohexyl)methyl]-1-5-[(2R,65)-2,6-dimethyltetrahydro-
1(2H)-pyridinyl]pentyl-3,4-dihydro-2(1H)-quinolinone;
3-[(1-5-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-oxo-
20 1,2,3,4-tetrahydro-3-quinolinyl)methyl]cyclohexanecarboximidamide;
3-(3-Aminocyclopentyl)-1-5-[(2R,65)-2,6-dimethyltetrahydro-1(2H)-
pyridinyl]pentyl-3,4-dihydro-2(1 H)-quinolinone;
3-(1-5-[(2R,65)-2,6-Dimethyltetrahydro- 1 (2 H)-pyridinyl Jpentyl-2-oxo-
1,2,3,4-tetrahydro-3-quinolinyl)cyclopentanecarboximidamide;
25 3-[(3-Aminocyclopentyl)methyl]-1-5-[(2R,65)-2,6-dimethyltetrahydro-
1(2H)-pynidinyl]pentyl-3,4-dihydro-2(1 H)-quinolinone;
3-[(1-5-[(2R,6S5)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]pentyl-2-oxo-
1,2,3,4-tetrahydro-3-quinolinyl)methyl]cyclopentanecarboximidamide;
3-(1-4-[(2R,65)-2,6-Dimethyltetrahydro-1(2H)-pyridinyl]butyl-2-0xo-
30 1,2,3,4-tetrahydro-3-quinolinyl)benzenecarboximidamide;
3-(1-6-[(2R,65)-2,6-Dimethyltetrahydro- 1 (2 H)-pyridinyl Jhexyl-2-oxo-

1,2,3,4-tetrahydro-3-quinolinyl)benzenecarboximidamide;
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(57) Abstract
The present invention relates to compounds of formula (I) wh

hydroxy, amino, Cj_salkyl, hydroxyCi_galkyl or aminoCj_galkyl, and
such compounds in medical therapies.

(h

erein: Ar or Arz is an optionally substituted indole, and the other

group is an optionally substituted aromatic or heteroaromatic group, preferably an optionally substituted indole, X is O or S, and R2 is H,

salts and solvates thereof and solvates of such salts, and the use of
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APCI-MS m/z: 605 [MH+].
EXAMPLE 55

s 5-{1-[(15,3R)-1-(3-Amino)cyclopentylmethyl]-3-indolyl}-4-cyano-1-(1-methyl-3-

indolyl)-2,3-dihydroimidazol-2-one trifluoroacetic acid salt

a) 5-{1-[(15,3R)-1 -(3-tert-Butoxycarbonyl-amino)cyclopentylmethyl]-3-indolyl } -4-cyano-
3-(2,4-dimethoxybenzyl)-1-(1-methyl-3-indolyl)-2,3-dihydroimidazol-2-one

A portion of 150 mg of the crude from Example 54 c) was dissolved in 0.5 ml of dry THF
and stirred with 9.6 mg (0.4 mmol) of sodium hydride for 0.5 hours. 44 mg (0.2 mmol) of
(BOC);0 and 2.4 mg (0.02 mmol) of dimethyl aminopyridine were added, and the reaction
was stirred for 1.5 hours at room temperature. The reaction was evaporated. The crude
15 dissolved in ethyl acetate and saturated NH,4Cl(aq). The organic layer was separated,

washed twice with a saturated NH,Cl(aq), once with brine and dried over Na;SO4. The
solvent was evaporated and the crude dissolved in methanol (2.5 ml). Magnesium powder
was added and the reaction vessel was sonicated for 2.5 hours. Ethyl acetate and saturated
NH,Cl(aq) were added. The organic layer collected, washed with saturated NH,Cl(ag)and

20  brine and dried over Na,SO;. The crude product was used without further purification.
APCI-MS m/z: 701 [MH+].

The crude from step a) dissolved in 5 ml of acetonitrile was treated with 1.1 ml of
35 trifluoromethane sulfonic acid and 60 pl of tioanisole at 70 °C for 4 hours. Sodium acetate

was added followed by purification by preparative HPLC to give 3 mg of the title product.

'"H-NMR (400MHz, CDCls): 1.19-1.04 (3H, m), 1.56-1.46 (1H, m), 2.00-1.82 (2H, m),
2.18-2.06 (1H, m), 3.47-3.39 (1H, m), 3.93 (1H, dd, J 14 Hz, 8 Hz), 4.12 (1H, ddt, J 14Hz,

30 6.8 Hz),6.96 (1H,t,J 7.6 Hz), 7.06 (1H, t, J 7.6 Hz), 7.10 (1H,s), 7.20-7.14 (3H, m), 7.35
(IH, s), 7.38 (1H, d, J 8.4 Hz), 7.38 (1H, d, J 8.8 Hz), 7.53 (1H, d, J 8.0 Hz).




