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COMPOUNDS EFFECTING GLUCOKINASE

The present invention relates to the use of a group of benzamide compounds in the
preparation of a medicament for use in the treatment or prevention of a disease or medical
condition mediated through glucokinase (GLK), leading to a decreased glucose threshold for
insulin secretion. In addition the compounds are predicted to lower blood glucose by
increasing hepatic glucose uptake. Such compounds may have utility in the treatment of Type
2 diabetes and obesity. The invention also relates to pharmaceutical compositions comprising
said benzamide compound, a sub-group of novel compounds of said benzamide compounds ,
and the use of such a compound in the conditions described above.

In the pancreatic B-cell and liver parenchymal cells the main plusma membrane
glucose transporter is GLUT2. Under physiological glucose concentrations the rate at which
GLUT2 transports glucose across the membrane is not rate limiting to the overall rate of
glucose uptake in these cells. The rate of glucose uptake is limited by the rate of
phosphorylation of glucose to glucose-6-phosphate (G-6-P) which is catalysed by glucokinase
(GLK) [1]. GLK has a high (6-10mM) Km for glucose and is not inhibited by physiological
concentrations of G-6-P [1]. GLK expression is limited to a few tissues and cell types, most
notably pancreatic B-cells and liver cells (hepatocytes) [1]. In these cells GLK activity is rate
limiting for glucose utilisation and therefore regulates the extent of glucose induced insulin
secretion and hepatic glycogen synthesis. These processes are critical in the maintenance of
whole body glucose homeostasis and both are dysfunctional in diabetes [2].

In one sub-type of diabetes, Type 2 maturity-onset diabetes of the young (MODY-2),
the diabetes is caused by GLK loss of function mutations [3, 4]. Hyperglycaemia in MODY-2
patients results from defective glucose utilisation in both the pancreas and liver [5]. Defective
glucose utilisation in the pancreas of MODY-2 patients results in a raised threshold for
glucose stimulated insulin secretion. Conversely, rare activating mutations of GLK reduce
this threshold resulting in familial hyperinsulinism [6, 7). In addition to the reduced GLK
activity observed in MODY-2 diabetics, hepatic glucokinase activity is also decreased in type
2 diabetics [8]. Importantly, global or liver selective overexpression of GLK prevents or
reverses the development of the diabetic phenotype in both dietary and genetic models of the
disease [9-12]. Moreover, acute treatment of type 2 diabetics with fructose improves glucose

tolerance through stimulation of hepatic glucose utilisation [13]). This effect is believed to be
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mediated through a fructose induced increase in cytosolic GLK activity in the hepatocyte by
the mechanism described below [13].

Hepatic GLK activity is inhibited through association with GLK regulatory protein
(GLKRP). The GLK/GLKRP complex is stabilised by fructose-6-phosphate (F6P) binding to
the GLKRP and destabilised by displacement of this sugar phosphate by fructose-1-phosphate
(FLP). F1P is generated by fructokinase mediated phosphorylation of dietary fructose.
Consequently, GLK/GLKRP complex integrity and hepatic GLK activity is regulated in a
nutritionally dependent manner as F6P is elevated in the post-absorptive state whereas FIP
predominates in the post-prandial state. In contrast to the hepatocyte, the pancreatic f-cell
expresses GLK in the absence of GLKRP. Therefore, B-cell GLK activity is regulated
exclusively by the availability of its substrate, glucose. Small molecules may activate GLX
either directly or through destabilising the GLK/GLKRP complex. The former class of
compounds are predicted to stimulate glucose utilisation in both the liver and the pancreas
whereas the latter are predicted to act exclusively in the liver. However, compounds with
either profile are predicted to be of therapeutic benefit in treating Type 2 diabetes as this
disease is characterised by defective glucose utilisation in both tissues.

GLK and GLKRP and the K1p channel are expressed in neurones of the
hypothalamus, a region of the brain that is important in the regulation of energy balance and
the control of food intake [14-18]. These neurcnes have been shown to express orectic and
anorectic neuropeptides (15, 19, 20] and have been assumed to be the glucose-sensing
neurones within the hypothalamus that are either inhibited or excited by changes in ambient
glucose concentrations [17, 19, 21, 22]. The ability of these neurones to sense changes in
glucose levels is defective in a variety of genetic and experimentally induced models of
obesity [23-28]. Intracerebroventricular (icv) infusion of glucose analogues, that are
competitive inhibitors of glucokinase, stimulate food intake in lean rats (29, 30]. In contrast,
icv infusion of glucose suppresses feeding [31]. Thus, small molecule activators of GLK may
decrease food intake and weight gain through central effects on GLK. Therefore, GLK
activators may be of therapeutic use in treating cating disorders, including obesity, in addition
to diabetes. The hypothalamic effects will be additive ar synergistic to the effects of the same
compounds acting in the liver and/or pancreas in normalising glucose homeostasis, for the
treatment of Type 2 diabetes. Thus the GLK/GLKRP system can be described as a potential
*Diabesity"” target (of benefit in both Diabetes and Obesity).



ri

10

15

25

30

WO 03/015774 PCT/GBU2/03745 \k
3.

In WO0058293 and WO01/44216 (Roche), a series of benzylcarbamoyl compounds
are described as glucokinase activators. The mechanism by which such compounds activate
GLK is assessed by measuring the direct effect of such compounds in an assay in which GLK
activity is linked to NADH production, which in tum is measured optically - see details of the
in vitro assay described in Example A. Compounds of the present invention may activate GLK
directly or may activate GLK by inhibiting the interaction of GLKRP with GLK. The latter
mechanism offers an important advantage over direct activators of GLK in that they will not
cause the severe hypoglycaemic episodes predicted after direct stimulation. Many compounds
of the present invention may show favourable selectivity compared to known GLX activators.

W09622282, W09622293, W09622294, W09622295, W09749707 and
W09749708 disclose a number of intermediates used in the preparation of compounds useful
as vasopressin agents which are structurally similar to those disclosed in the present invention.
Structurally similar compounds are also disclosed in W09641795 and JP8143565
(vasopressin antagonism), in JP8301760 (skin damage prevention) and in EP619116
(osetopathy).

WO001/12621 describes the preparation of as isoxazolylpyrimidines and related
compounds as inhibitors of cJUN N-terminal kinases, and pharmaceutical compositions
containing such compounds.

Cushman et al [Bioorg Med Chem Lett (1991) 1(4), 211-14] describe the synthesis of
pyridine-containing stilbenes and amides and their evaluation as protein-tyrosine kinase
inhibitors. Rogers er al [J Med Chem (1981) 24(11) 1284-7] describe mesoionic purinone
analogs as inhibitors of cyclic-AMP phosphodiesterase.

W000/26202 describes the preparation of 2-amino-thiazole derivatives as antitumour
agents. GB 2331748 describes the preparation of insecticidal thiazole derivatives.
WQO96/36619 describes the preparation of aminothiazole derivatives as ameliorating agents
for digestive tract movements. US 5466715 and US 5258407 describe the preparation of 3 ,4-
disubstituted phenol immunostimulants. JP 58069812 describes hypoglycemic
pharmaceuticals containing benzamide derivatives. US 3950351 describes 2-benzamido-5-
nitrothiazoles and Cavier et al [Eur J Med Chem — Chim Ther (1978) 13(6), 539-43] discuss
the biological interest of these compounds.
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We present as a feature of the invention the use of 2 compound of Formula (I) or a salt,
solvate or pro-drug thereof, in the preparation of a medicament for use in the treatment or
prevention of a disease or medical condition mediated through GLK:

N
(R); b ¢
(R3),
Formula ()
wherein
mis0,1or2;
nis0,1,2,30r4,
andn+m>0;
each R! is independently selected from OH, -(CHz)14OH, -CHa.,F,, -(CH2)4CH;.,F.,
-OCHj.,F,, halo, C,.¢alkyl, C;¢alkenyl, Casalkynyl, NH3, -NH-C,4alkyl,
-N-di-(C,4alkyl), CN, formyl, phenyl or heterocyclyl optionally substituted by
Ci.salkyl;
each R? is the group Y-X-
wherein each X is a linker independently selected from:
-0-Z-, -0-2-0-Z-, -C(0)0-Z-, -0C(0)-Z-, -S-Z-, -SO-Z-, -S02-Z-, -NR®)-Z-,
NR®)S0;-Z-, -S0:N(R)-Z-, -CH=CH-Z-, -C=C-Z-, -NR%CO-Z-,
-CON(R®-Z-, -C(O)NR)S(0)z-Z-, -S(0):NR*)C(0)-Z-, -C(0)-Z-, -Z-,
-C(0)-2-0-Z-, -N(R-C(0)-2-0-Z-, -0-Z-N(R%)-Z-, -0-C(0)-Z-0-Z- or a direct
bond;
each Z is independently a direct bond, Ca.salkenylene or a group of the formula
~(CHg)p-C(R®)2-(CHa)g~;
each Y is independently selected from aryl-Z'-, heterocyclyl-Z'-, Cy.scycloalkyl-Z'-,
Cisalkyl, Cy.¢alkenyl, Cygalkynyl, -(CH3))4CHa,F, or -CH(OH)CH;F,; wherein
each Y is independently optionally substituted by up to 3 R* groups;

each R*is independently selected from halo, -CHj.,Fa, CN, NHa, C.¢alkyl,
-0OC, ¢alkyl, -COOH, -C(O)OC,salkyl, OH or phenyl optionally substituted
by Cisalkyl or —-C(O)OC,salkyl,

o




ikt

10

15

20

25

30

A

WO 03015774 PCT IGBOZIM'H%
- 5 -

or R%-X"., where X' is independently as defined in X above and R® is
selected from hydrogen, C,_salkyl, -CH;,F,, phenyl, naphthyl, heterocyclyl
or Cyycycloalkyl; and R® is optionally substituted by one or more
substituents independently selected from: halo, C;salkyl, -OC,_¢alkyl,
-CH;,F,, CN, OH, NH;, COOH, or -C(0)OC,_salkyl,

each Z' is independently a direct bond, C;.salkenylene or a group of the
formula -(CH2)p-C(R)2-(CHa)g-:

R? is selected from pheny! or a heterocyclyl, and R is optionally substituted by one or
more R’ groups;

Réis independently selected from hydrogen, C,.¢alkyl or -Cz4alkyl-O-C,4alkyl;

R* is independently selected from hydrogen, halo, Cy.galkyl or -Co4alkyl-O-Cialkyl;

each R’ is independently selected from:

Cisalkyl, C.¢alkenyl, Cz.qalkynyl, (CHz)osaryl, (CHa)o.sheterocyclyl,
{CHa2)o-3Cs.rcycloalkyl, OH, C,6alkyl-OH, halo, C, salkyl-halo, OC,salkyl,
(CHa)038(0)o2R®, SH, SO;, thioxo, NHj, CN, (CH,)o.sNHSO,R®,
(CHa)o-3COOH, (CHa)o3-O-(CHa)oR”, (CHa)osC(O)(CHa)osR",
(CH,)03C(O)OR?, (CHy)o3C(O)NHa, (CH2)0.3C(O)NH(CHa)osR",
(CHa)o.3NH(CHa)o3R", (CHz)o.sNHC(OXCHa)o3R"; (CHa)o3C(O)NHSO;-R” and
(C!-lz)o.;SO-;NHC(O)-R' wherein an alkyl chain, cycloalkyl ring or heterocyclyl
ring within R’ is optionally substituted by one of more substituents independently
selected from: C;4alkyl, OH, halo, CN, NH3, N-C,4alkylamino,
N,N-di-C,4alkylamino and OC,4alkyl;

R* is selected from hydrogen, C,_¢alkyl, aryl, heterocyclyl, Cy1cycloalkyl, OH, C,¢alkyl-
OH, COOH, C(0)OC,).salkyl, N(R®ICy.¢ alkyl, OC).¢ alkyl,
Co6alkylOC(O)C;.galkyl, C(OH)C,.salkyl)C)galkyl; wherein an alkyl chain or
aryl, heterocyclyl or cycloalkyl ring within R® is optionally substituted by one of
more substituents independently selected from: C_4alky!, OH, halo, CN, NH,,
-NH-C, 4alkyl, -N-di-(C, 4alkyl) and OC_.alkyl;

each a is independently 1, 2 or 3;

p is an integer between 0 and 3;

q is an integer between 0 and 3;

and p+q<4.
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provided that when R? is 2-pyridyl and X is other than -Z-, -C(0)-Z-O-Z-,
-N((R®-C(0)-Z-O-Z- or -O-Z-N(R®*-Z-, then R® cannot be mono-substituted at the 5-position
with an R’ group selected from COOH or C(O)OC,.¢alkyl.
For the avoidance of doubt the numbering in the above proviso is relative to the amide
5 bond attached to the pyridine ring, thus R? in the proviso relates to a group of the following

structure:

' 4
\ R
\ Y/,

wherein represents the point of attachment to the amide group in Formula (I). @_
According to a further feature of the invention there is provided the use of a compound !
10 of Formuia (1z) or a salt thereof, in the preparation of a medicament for use in the treatment or

prevention of a disease or medical condition mediated through GLK:

(RY; 6 R
(R3),
Formula (Ia)
wherein
15 mis0, 1or2;
nis0,1,2,3 0r4; &?
andn+m>0;
each R! is independently selected from OH, (CHz)14<OH, CH3.,.F,, (CHz)14CHs.F,,
OCH;..F,, halo, C6 alkyl, C;salkenyl, C;.¢alkynyl, NH;, N(C,salkyl)C,salkyl,
20 CN, pheny! or a heterocyclyl optionally substituted by C,_galkyl;
each R? is the group Y-X-
wherein each X is a linker independently selected from
-O(CHa)o3- (CHa)oy0-, -C(0)O(CHz)o-3-, -S(CHz)o-3-, -SO(CHz)o.a-,
-502(CHz)a.3-~, -NHSO,, -SO;NH-, -N(CHz)o3-, -N(CH2)1.30(CHz)o.3, -(CHz)14-,
25 -CH=CH(CH,)o-2-, -C=C(CH2)0.2-, -NHCO-, -CONH-;
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each Y is independently selected from phenyl(CHz)o-2, naphthyl(CHz)o.2,
heterocyclyl(CHa)g.z, Cs.7 cycloalkyl{CHz)o-2, Ci.6 alkyl; OC,salkyl, Ca¢ alkenyl,
Ci6alkynyl, or CH{OH)CHj.,Fy;
each Y is independently optionally substituted by one or more R* groups;
each R*is independently selected from halo, CH; ,F, OCH;..F., CN, NH;,
Ci.ealkyl, OC,salkyl, COOH, (CH3)p.3COOH, O(CH;)s.;COOH,
C(0)OC,.¢alkyl, C,.alkylC(O)OC,;.salkyl, CO-phenyl, CONH,, CONH-phenyl,
SO,NH,, SO,C,salkyl, OH, or phenyl optionally substituted by one or more R®
groups, or R®-X-;
R® is selected from hydrogen, Cy.¢alkyl or C(O)OC,.salkyl,
R® is selected from hydrogen, C,salkyl, CHyF, phenyl, naphthyl,
heterocyclyl or Cascycloatkyl; and R® is optionally substituted by halo, C,;.
salkyl, CHjF,, CN, NH;, COOH and COOC, ¢alkyl;

cach a is independently 1, 2 or 3;

R? is selected from pheny! or a heterocyclyl, and R is optionally substituted by one or
more R’ groups;

each R is independently selected from:

Ci.6alkyl, Cy¢alkenyl, C;salkynyl, heterocyclyl, (CHa)oaCyscycloalkyl, OH,
Cisalkyl-OH, halo, C,alkyl-halo, OC,.salkyl, SC,.salkyl, SH, SO,, NH;, CN,
NHCHO, NSO;C, salkyl, (CH2).3COOH, (CHa)o3C(0)OC, salkyl,
(CHa)osCONHa, (CHz)o3CON(CHz)a3R®, (CHa)osNH(CHa)osR",
(CH,)osNHC(O)(CH;)oaR";

R® is selected from hydrogen, C,¢alkyl, Cs.ocycloalkyl, OH, C,salkyl-OH, COOH,
C(0)OC,salkyl, N(Cy.¢ alkyl)C, ¢ alkyl, O(Co.4 alkyl)C,.alkyl,
Co-salkylOC(O)C, salkyl, C(OH)(C).¢alkyl)C;.salkyl;

provided that when R%is pyridine, then R is other than COOH or COOC,.¢alkyl.
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According to a further feature of the invention there is provided a compound of

-Formula (Ib) or a salt, solvate or pro-drug thereof;

N gt
(RY); B N
(R%),
Formula (Ib)
wherein
misQ,1o0r2;
nisl,2or3;
andn+mis2or3;
each R’ is independently selected from OH, -(CHa);4OH, -CHs .F,, (CH3)14CHs,F,,
-OCH,..F,, halo, OCH;, C;HsO, CHyC(0)O-, C¢alkyl, Cagalkenyl, Cz.salkynyl,
-NH-Cjsalkyl, -N-di-(C,4alkyl), CN, formyl, phenyl or heterocycly] optionally
substituted by C,salkyl;
cach R? is the group Y-X-
with the proviso that Y-X- cannot be CH30, C2Hs0O or CH3C(0)O-;
wherein each X is a linker independently selected from:
-0-2-, -0-Z-0-Z-, -C(0)O-Z-, -OC(O)-Z-, -S-Z-, -80-Z-, -S05-Z-, -N(R%)-Z-,
-NR*%S0;-Z-, -SO;N(R®)-Z-, -CH=CH-Z-, -C=C-Z-, -N(R®)CO-Z-,
-CON(R®)-Z-, -C(O)N(R®)S(O)z-Z-, -S(0)NR*C(0)-Z-, -C(O)}-Z-, -Z-,
-C(0)-Z-0-Z-, -N(R*)-C(0)-Z-0-Z-, -0-Z-N(R®)-Z-, -O-C(0)-Z-O-Z- or a direct
bond except where Z is C, ¢alkyl;
each Z is independently a direct bond, C;.¢alkenylene or a group of the formula
-(CHa)p-C(R*)z-(CHa)g~:
each Y is independently selected from aryl-Z'-, heterocyclyl-Z'-, Cs rcycloalkyl-Z'-,
Cisalkyl, Ca.salkenyl, Cy¢alkynyl, (CH2))4CHa.,F, or -CH(OH)CH;,F;: wherein
cach Y is independently optionally substituted by up to 3 R* groups;
each R*is independently selected from halo, -CH;F,, CN, NH;, C,alkyl,
-0OC,.s2lkyl, -COOH, -C(0)OC,¢alkyl, OH or phenyl optionally substituted
by Ci.salkyl or -C(O)OC,.salkyl,

&
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or R®-X'-, where X! is independently as defined in X above and R® is \
selected from hydrogen, C,galkyl, -CHs..F,, phenyl, naphthyl, heterocyclyl
or Cy.scycloalkyl; and R®is optionally substituted by one or more
substituents independently selected from: halo, C).galkyl, -OC,.4alkyl,
-CH3,F,, CN, OH, NH,, COOH, or —-C(0)OC,salkyl,
cach Z' is independently a direct bond, C; salkenylene or a group of the
formula -(CHa)p-C(R%*):-(CHa)

R is heterocyclyl, wherein the atom at the two position of the heterocyclyl ring relative to
the amide group, to which R is attached, is a heteroatom and when the atom at the two
position of the heterocyclyl ring relative to the amide group is nitrogen, this is an SP?
hybridised nitrogen, and R is optionally substituted by up to 2 R’ groups;

R® is independently selected from hydrogen, C.salkyl or -Cz.4alkyl-O-C,alkyl;

R® is independently selected from hydrogen, halo, Cy_salkyl or -Cy 4alkyl-O-C)salkyl;

each R is independently selected from:

Ci¢alkyl, Cysalkenyl, C;.galkynyl, (CHz)osaryl, (CHz)osheterocyclyl,
(CH2)0-2C3rcycloalkyl, OH, C, ¢alkyl-OH, halo, C;salkyl-halo, OC,¢alkyl,
(CH3)035(0)o-2R®, SH, SOs, thioxo, NH;, CN, (CHa)o sNHSOR®,
(CHa)osCOOH, (CHa)o.3-O-(CHa)o sR", (CH;)o3C(O)(CHa)osR",
(CH3)5.5C(O)OR®, (CH2)o3C(O)NHz, (CH2)osC(O)NH(CHz)osR",

(CHa)o sNH(CHz)o3R®, (CH2)osNHC(O)(CHa)osR"; (CHa)o3C(O)NHSO,-R" and
(CI-I;)MSO;NHC(O)-R' wherein an alkyl chain, cycloalkyl ring or heterocyclyl
ring within R is optionally substituted by one of more substituents independently
selected from: Ci4alkyl, OH, halo, CN, NH;, N-C,_salkylamino,
N,N-di-C;4alkylamino and OC,4alkyl;

R" is selected from hydrogen, Cy.salkyl, aryl, heterocyclyl, Ca.scycloalkyl, OH, C,.salky}-
OH, COOH, C(0)OC,.salkyl, N(R®)C,.salkyl, OC salkyl,
Co-6alkylOC(O)C,;galkyl, C(OH)(C)salkyl)C,.salkyl; wherein an alkyl chain or
aryl, heterocyclyl or cycloalkyl ring within R® is optionally substituted by one of
more substituents independently selected from: Cy4alkyl, OH, halo, CN, NH;,
-NH-C; ¢alkyl, -N-di-(C; 4alkyl) and OC,_salkyl;

each a is independently I, 2 or 3;

p is an integer between 0 and 3;
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q is an integer between 0 and 3;
andp+q<4.
provided that
(i) when R? is 2-pyridyl and X is other than -Z-, -C(0)-Z-O-Z-, -N((R®)-C(0)-Z-O-Z- or
S -O-Z-N(R%)-Z-, then R? cannot be mono-substituted at the 5-position with an R” group
selected from COOH or C(0)OC,.salkyl;
(ii) positions 3,5 on the phenyl ring (to which R' and R? are attached) relative to the amide
bond are substituted and at least one of the groups at position 3 and 5 is an R? group;
(iii) an unbranched, unsubstituted C,_¢alkyl chain cannot exceed Cgalkyl in length;

10 (iv) when nis 2 or 3 then only one X group can be — NHC(O)-;

(v) when R’ is pyridyl and R is halo or methyl then the phenyl ring to which R? is attached
cannot be substituted by an R? group at the 2-position relative to the amide bond wherein
X is ~C(O)NH- and Y is optionally substituted phenyl, optionally substituted thienyl or
optionally substituted pyridyl;

15 (vi) whenn+mis2, misOormis 1 and R' is OH, n is 1 and X is -NHC(O)- orn is 2 and X
is independently gelected from —C(O)NH-, -NHC(0)-, -O-, -S(O2)NH- or a direct bond
wherein one X group is -NHC(O)-, Y is selected from phenyl, cyclohexyl,
4,5-dihydro-5-oxo-pyrazolyl, thienyl, 1,3-dihydro-1,3-dioxo-isoindolinyl,
2-ox0-1-benzopyran or pyridyl and Y is optionally substituted by R* then R? cannot be

20 unsubstituted thiazole, 4,5-dihydro-5-oxo-pyrazolyl substituted by trichlorophenyl,
4.5,6,7-tetrahydro-benzo[b]Jthiophene substituted by ethoxycarbonyl or pyridyl optionally
independently mono or di-substituted by methyl, ethoxy or propylcarbonylamino; and

(vii) when n+mis 3, mis 0 or2, R' is independently selected from methyl, methoxy or
hydroxy, n is 1, 2 or 3, X is independently selected from —O-, -S(02)NH-, -C(O)-,

25 -S(0,)-, —CH;- or a direct bond, Y is selected from pyrrolidinyl, morpholino, phenyl,
tetrazolyl or propyl wherein Y is optionally substituted by R* and R* is selected from
di-hydroxy, methoxy, Ci4alkyl then R cannot be unsubstituted tetrazolyl, unsubstituted
thiazolyl or thiazolyl substituted by ethoxycarbonylmethyl.

For the avoidance of doubt Cgalkyl is -CH;-CHa- CH2- CHj- CHz-CH;.

=
[
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For the avoidance of doubt examples of R? wherein R? is heterocyclyl and the atom at
the two position of the R® heterocyclyl ring, relative to the amide group to which R® is
attached, is an sp? hybridised nitrogen include:

)
s o+

According to a further feature of the invention there is provided a compound of
Formula (Ic) or a salt thereof;

represents the point of attachment to the amide group.

e
"5 b "
(R3),
Formula (Ic)

10 wherein

mis0, 1 or2;

nis0, 1,2, 30r4;

andn + m>0;

each R' is independently selected from OH, (CHz)14OH, CH,.F,, (CH2),4CHs.F.,
15 OCH,.F, halo, C, alkyl, Czcalkenyl, Cacalkynyl, NH;, N(Cy-alkyl)cz.salkyl, CN,

phenyl or a heterocyclyl optionally substituted by C,¢alkyl;
each R? is the group Y-X-

wherein each X 18 a linker independently selected from
~O(CHa)os-, ~(CHz)p20-, -C(O)O{CHz)o4-, -S(CHz)os-, -SO(CHz)oy-,
20 -02(CHa)os-, -NHSO,, -SO;NH-, -N(CHa)o3-, -N(CH2),.0(CHa)os, ~(CH2)14-,
-CH=CH(CHj)o -, -C=C(CHa)o-, -NHCO-, -CONH-;
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each Y is independently selected from phenyl(CHz)o.2, naphthyl(CHz)o.2,
heterocyclyl(CHz)o-2, Ca-7 cycloalkyl(CHa)o-2, Ca¢ 2lkyl, C26 alkenyl, Casalkynyl,
or CH(OH)CHj. F,;
each Y is independently optionally substituted by one or more R* groups;
5 each R*is independently selected from halo, CHs.,F, OCH,F,, CN, NH;,
C.salkyl, OC,galkyl, COOH, (CH2)o3COOH, O(CH;)o-3COOH,
C(0)OC, ¢alkyl, C,.alkylC(O)OC,.¢alkyl, CO-phenyl, CONH,, CONH-
phenyl, SO2NH,, SO;C;salkyl, OH, or phenyl optionally substituted by one
or more R® groups, or R®-X.;
10 R® is selected from hydrogen, C,_galkyl or C(O)OC,galkyl,
R® is selected from hydrogen, C,.salkyl, CHs F, phenyl, naphthyl,
heterocyclyl or Ca.zcycloalkyl; and R® is optionally substituted by halo,
C.salkyl, CH3,F,, CN, NH;, COOH and COQC, salkyl;
each a is independently 1, 2 or 3;

15  R®is a heterocyclyl, and R is optionally substituted by one or more R’ groups;
each R is independently selected from:
Ci-salkyl, Cz galkenyl, Cagalkynyl, heterocyclyl, (CHa)p3Cs.ocycloalkyl, OH,
Cialkyl-OH, halo, C,.¢alkyl-halo, OC,salkyl, SC,¢alkyl, SH, SO;, NH;, CN,
NHCHO, NSO,C, ¢alkyl, (CHz2)p-3COOH, (CHz)o.3C(0)OC,gsalkyl,
20 (CH2)osCONH;, (CHa)o-3CON(CHa)a3R", (CHa)osNH(CHaz)oaR”,
(CHz)osNHC(O)(CHz)osR"; .
R? is selected from hydrogen, C,.¢alkyl, Cs.;cycloalkyl, OH, C,.calkyl-OH, ‘
COOH, C(0)OC,.salkyl, N(Co.s alkyl)Ci.¢ alkyl, O(Co.s alkyl)Ci.s alkyl,
Co-salkylOC(0)C, galkyl, C(OH)(C,¢alkyl)C, ¢alkyl;
25 provided that
(i) when R® is thiazole and R’ is nitro, then at least one R? group is other than -O-propene;
(ii) when R? is pyrimidine or pyridine, then R' is other than OH;
(iii) when R? is pyridine, then R is other than COOH or COOC; galkyl.
A further feature of the invention is a compound of Formula (Id) or a salt, solvate of
30 pro-drug thereof;
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(R%),
Formula (Id)
wherein
R? is phenyl, optionally substituted by one or more R’ groups;
m, n, R, R%, X, Y, RY, R, Ré, R7, R", and a are as defined above for a Compound of
Formula ().

Compounds of Formula (), (Ia), (Ib). (Ic), or (Id) may form salts which are within the
ambit of the invention. Pharmaceutically acceptable salts are preferred although other salts
may be useful in, for example, isolating or purifying compounds.

When m is 2, each R’ group may be the same or different; preferably both R' groups
are the same. When n is 2, 3 or 4, each R? group may be the game or different to any other
R? group; preferably at least two R? groups are different. The R' and/or R? group(s) may
be attached at the -2, -3, 4, -5 or -6 positions.

The term “aryl” refers to phenyl, naphthyl or a partially saturated bicyclic
carbocyclic ring containing between 8 and 12 carbon atoms, preferably between 8 and 10
carbon atomns. Example of partially saturated bicyclic carbocyclic ring include:
1,2,3,4-tetrahydronephthyl, indanyl, indenyl, 1,2,4a,5,8,8a-hexahydronaphthyyl or 1,3a-
dihydropentalene.

The term “halo” includes chloro, bromo, fluoro and iodo; preferably chloro, bromo
and fluoro; most preferably fluoro.

The expression “-CH,F,” wherein a is an integer between 1 and 3 refers to a
methyl group in which 1, 2 or all 3 hydrogen are replaced by a fluorine atom. Examples
include: trifluoromethyl, difluoromethyl and fluoromethyl An analogous notation is used
with reference to the group -(CH3);4CH;..F,, examples include: 2,2-difluoroethyl and
3,3 3-trifluoropropyl.

In this specification the term “alkyl” includes both straight and branched chain alkyl
groups. For example, “C,4alkyl” includes propyl, isopropyl and t-butyl. For the avoidance
of doubt, an alkyl chain can be joined to the rest of the molecule at the end of the alkyl

A\
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chain or in the middle of an alkyl chain, i.e. the definition of “alkyl” includes the following

structures:
- i1 CH, A,
CH;-CH;-CH;-CH CH;-C CH
+ 2 2 V2 Vi3 + 2 Q _i_ N
CH, CH,
wherein represents the point of attachment to the rest of the molecule.

A “heterocyclyl” is a saturated, partially saturated or unsaturated, monocyclic or fused
bicyclic ring containing 3-12 atoms of which at least one atom is chosen from nitrogen,
sulphur or oxygen, wherein a -CH;- group can optionally be repiaced by a -C(O)- or sulphur
atoms in a heterocyclic ring may be oxidised to S(O) or S(O)2. A ‘heterocyclyl ring may,
unless otherwise specified, be carbon or nitrogen linked, unless linking via nitrogen leads to a
charged quaternary nitrogen.

Preferably a “heterocyclyl” is a saturated, partially saturated or unsaturated, monocyclic
or fused bicyclic ring wherein each ring contains 5 or 6 atoms of which 1 to 3 atoms are
nitrogen, sulphur or oxygen, which may, unless otherwise specified, be carbon or nitrogen
linked, wherein a -CHj- group can optionally be replaced by a -C(O)- or sulphur atoms in a
heterocyclic ring may be oxidised to S(O) or S(O), groups.

Examples and suitable values of the term “heterocyclyl” are thiazolidinyl, pyrrolidinyl,
pyrrolinyl, 2-pyrrolidonyl, 2,5-dioxopyrrolidinyl, 2-benzoxazolinonyl, 1,1-
dioxotetrahydrothienyl, 2,4-dioxoimidazolidinyl, 2-oxo-1,3,4-(4-triazolinyl),
2-oxazolidinonyl, 5,6-dihydrouracilyl, 1,3-benzodioxolyl, 1,2,4-oxadiazolyl, 2-
azabicyclo[2.2.1]heptyl, 4-thiazolidonyl, morpholino, 2-oxotetrahydrofuranyl,
tetrahydrofuranyl, 2,3-dihydrobenzofuranyl, benzothienyl, isoxazolyl, tetrahydropyranyl,
piperidyl, 1-oxo-1,3-dihydroisoindolyl, piperazinyl, thiomorpholino,
1,1-dioxothiomorpholino, tetrahydropyranyl, 1,3-dioxolanyl, homopiperazinyl, thienyl,
isoxazolyl, imidazolyl, pyrrolyl, thiazolyl, thiadiazolyl, isothiazolyl, 1,2,4-triazolyl, 1,2,3-
triazolyl, pyranyl, indoly], pyrimidyl, thiazolyl, pyrazinyl, pyridazinyl, pyridyl, 4-pyridonyl,
quinolyl and 1-isoquinolonyl.

Preferably the term “heterocyclyl” refers to monoeyclic heterocyclic rings with 5- or 6-
membered systems, such as isoxazolyl, pyrrolidinyl, 2-pymrolidonyl, 2,5-dioxopyrrolidinyl,
morpholino, tetrahydrofuranyl, piperidyl, piperazinyl, thiomorpholino, tetrahydropyranyl,
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thiepyl, imidazolyl, 1,2,4-triazolyl, 1,3 4-triazolyl, indolyl, thiazolyl, thiadiazolyl, pyrazinyl,
pyridazinyl and pyridyl.

Preferred examples of 5/6 and 6/6 bicyclic ring systems include benzofuranyl,
benzimidazolyl, benzthiophenyl, benzthiazolyl, benzisothiazolyl, benzoxazolyl,
benzisoxazolyl, pyridoimidazolyl, pyrimidoimidazolyl, quinolinyl, isoquinolinyl,
quinoxalinyl, quinazolinyl, phthalazinyl, cinnolinyl and naphthyridinyl.

The term “cycloalkyl’ refers to a saturated carbocylic ring containing between 3 10 12
carbon atoms, preferably between 3 and 7 carbon atoms. Examples of Cs.scycloalkyl include
cycloheptyl, cyclohexyl, cyclopentyl, cyclobutyl or cyclopropyl. Preferably cyclopropyl,
cyclopentyl or cyclohexyl.

Examples of Cy.¢alkyl include methyl, ethyl, propyl, isopropyl, sec-butyl, tert-butyl
and 2-ethyl-butyl; examples of C;.¢alkyl-OH include hydroxymethylen and hydroxyethylene;
examples of Cy¢alkyl-halo include chloromethylene, fluoromethylene, chloroethylene and
fluoroethylene; examples of Cz.¢alkenyl include: ethenyl, 2-propenyl, 2-butenyl, or
2-methyl-2-butenyl; examples of Cz¢alkynyl include: ethynyl, 2-propynyl, 2-butynyl, or
2-methyl-2-butynyl, examples of -OC,4alkyl include methoxy, ethoxy, propoxy and rerz-
butoxy; examples of -C(0)0OC,_calkyl include methoxycarbonyl, ethoxycarbonyl and terr-
butyloxycarbonyl; examples of -NH-Cy.ealkyl include:

'
—N-CH,  —N-CH, —N—CHyC-CHy-CH,
H H H H : and
examples of —-N-di-(C,_salkyl):
¢H
—N-CH, NG,  —ICHig-CHron,
CH, cle CH3 H

For the avoidance of doubt, in the definition of linker group ‘X, the right hand side of
the group is attached to the phenyl ring and the left hand side is bound to 'Y’. The same
orientation applies to the linker group ‘X", thus the right hand side of ‘X" is attached to Y
and the left hand side is attached to ‘R™.

Tt is to be understood that, insofar as certain of the compounds of Formula (T), (Ia), (Ib),
(Ic) and (Id) defined above or compounds of Formula {II) to (IIk) defined below may exist in
optically active or racemic forms by virtue of one or more asymmetric carbon atoms, the

invention includes in its definition any such optically active or racemic form which possesses
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the property of stimulating GLK directly or inhibiting the GLK/GLKRP interaction. The
synthesis of optically active forms may be carried out by standard techniques of organic
chemistry well known in the art, for example by synthesis from optically active starting
materials or by resolution of a racemic form. 1t is also to be understood that certain
compounds may exist in tautomeric forrns and that the invention also relates to any and all

tautomeric forms of the compounds of the invention which activate GLK.

Preferred compounds of Formula (1), (Ia), (Ib), (Ic), and (Id) above, and of compounds of

Formula (II) to (TIk) below are those wherein any one or more of the following apply:

(1) misOorl;

nis 1 or 2; preferably n is 2;
most preferably m is 0 and n is 2.

(2) TheR'and/or R? group(s) are attached at the 2-position and/or the 3-position and/or
the 5- position; when m + m is 3, the groups are preferably at the 2-, 3- and 5-
positions; when n + m is 2, the groups are preferably at the 2- and 5- or the 3- and 5-
positions; most preferably there are two groups in total, substituted at the 3- and 5-
positions.

(3) each R'is independently selected from OH, formyl, CH;..F, (preferably CF3;), OCH;3.,F;,
halo, C;salkyl, NHz, CN, (CH3)14OH or a heterocycly] optionally substituted by
Cicalkyl;

Preferably R! is selected from:
OH, formyl, CH3,F, (preferably CF;), OCH, .F, (preferably OCF;), halo, C, alky!
(preferably methyl), NH;, CN and (CH3),4OH;
Most preferably R” is selected from:
OH, formyl, NH;, halo (preferably chioro) or (CHa);4OH.
(4) each R?is the group Y-X-
wherein each X is independently selected from:
-Z-, -CH=CH-Z-, -O-Z-, -C(0)-Z-, -C(0)0-Z-, -0C(0)-Z-, ,-C(0)»-Z-0-Z-,
-0-C(0)-2-0-Z-, -§-Z-, -SO-Z-, -S02-Z-, -NR®)-Z-, -NR)CO-Z-, -CONR®)-Z-,
-N(R®)-C(0)-Z-0-Z-, -SO;NR®)-Z-, - NR*)SOz-Z- or -0-Z-N(R")}-Z-;
preferably each X is selected from:
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-Z-, -CH=CH-Z-, -0-Z-, -C(0)-Z-, -C(0)0-Z-, ,-C(0)-Z-O-Z-, -0-C(0)-Z-0-Z-,
-NRH-Z-, -NR%CO-Z-, -NR®-C(0)-Z-0-Z- or -O-Z-NR%-Z-;
further preferably each X is selected from: .
-Z-, -CH=CH-Z-, -O-Z-, -C(0)-Z-, -C(0)O-Z-, ,-C(0)-Z-0-Z-,-N(R®)-Z-, or
5 N(R%CO-Z-;
Most preferably each X is selected from:
-CH=CH-Z-, -O-Z- or -C(0)-Z-.
each Z is independently selected from:
a direct bond, -(CHz)s.2, or a group of the formula -(CH3)p-C(R®):-(CHz)q-,
10 wherein R* is independently selected from hydrogen and C;_4alkyl;
L preferably o direct bond, -(CHz)1.z- or a group of the formula -(CH;)p-C(R®):-(CHz)q~
wherein R® is independently selected from hydrogen and Cy4alkyl and p and q are
independently O or 1;
more preferably a direct bond, -CHz- or -C(CH3)s-.
15 and each Y is independently selected from:
Cigalkyl, C salkenyl, aryl-Z'-, heterocyelyl-Z'-, Cs.7 cycloalkyl(CHz)p-2,
-(CH3)14CHs F,;
preferably each Y is selected from:
Ci.¢alkyl (preferably a branched chain Ca¢ alkyl such as isopropyl, isobutyl, etc) ,
20 Catlkenyl, phenyl-Z'- or heterocyclyl-Z'-,
Most preferably each Y is selected from:
-CH,; ,-C2Hs, prop-2-yl, iso-propyl, 1-methyl-propyl, 2-methyl-propyl, allyl, phenyl,

e

2-ethyl-butyl, phenyl-Z'-, cyclopropyl-Z'-, cyclopentyl-Z'-, morpholino-Z'-,
piperidinyl-Z'-, piperazinyl-Z'-, pyrrolidinyl-Z'-, tetrahydro-2H-pyranyl-Z'-,
25 isoxazolyl-Z'-, oxazolyl-Z'-, pyridyl-Z'-, thiazolyl-Z'-, thienyl-Z'- or
isoindoliny}-Z'-,
each Z' is independently selected from:
a direct bond, -(CH,); .2, or a group of the formula -(CH;),-C(R");-(CH;).,—.
wherein R® is independently selected from hydrogen and Cyealkyl;
30 preferably a direct bond, -(CHj3),.z- or a group of the formula
-(CH;)p-C(R®)2-(CHa)q-, wherein R™ is independently selected from hydrogen
and C; ;alkyl and p and q are independently O or 1;



. WO 03/015774 PCT/GB02/03745
-18-
further preferably a direct bond, —CHj-, -CHy-CH(CHjs)- or -(CHa)r-;
most preferably a direct bond, -CHz- or -(CHz)a-
wherein in each of the above Y is independently optionally substituted by R
(5) cach R?is the group Y-X-, Z within the definition of X is a direct bond and Z! within the
5 definition of Y is a group of the formula -(CH;),-C(R");—(CH;).,—.
(6) each R*is independently selected from
halo, CHs F, (ideally CF3), OCH;.F. (ideally OCF;), CN, C).calkyl, OC,.calkyl,
COOH, C(0)OC,¢alkyl, (CH,)p3COOH, O(CH2)o-3COOH, CO-phenyl, CONH;,
CONH-phenyl, SO,NH3, SO,C;alkyl, OH, or phenyl optionally substituted by one
10 or more R® groups where R® is selected from hydrogen, C;.galkyl or
C(O)OC,galkyt;
Preferably each Ris sclected from
halo, CN, C,.salkyl, OC,salkyl or COOH.
(7) each R° is selected from:
15 Ci-salkyl, phenyl, heterocyelyl or Ca.scycloalkyl;
Preferably each R? is selected from:
Ci.¢alkyl, tetrahydrofuranyl, imidazolyl, isoxazolyl, pyrazinyl, pyrimidinyl, thienyl,
1,3-benzodioxole, cyclopropyl, cyclobutyl, cyclopentyl or cyclohexyl;
Most preferably each R is selected from:
20 CHj, C;H;, prop-2-yl, tetrahydrofuranyl, imidazolyl, isoxazolyl, pyrazinyl,
pyrimidinyl, thienyl, 1,3-benzodioxolyl or cyclopentyl;
(8) cach X' is independently selected from:
a direct bond, -Z-, -0-C(0)-Z-, -C(0)-O-2-, -C(0)-Z-, -N(R%)-C(0)-Z-,
-C(0)-N(R®)-Z-, ~S(02)}-Z-, -N(R*)SOz-Z- or -SO;N(R)-Z-;
25 Preferably each X' is independently selected from:
a direct bond, -Z-, -O-C(0)-Z-, -C(0)-Z-, N(R®-C(O)-Z- or -S(02)-Z-;
Most preferably each X is independently selected from:
a direct bond, -CHa-, -O-C(0)-, -C(0)-, -N(CH3)-C(0)-CHz- or -S(0)z-;
(9) optional substituents on R® are independently selected from:
30 OH, CN, NH,, C,.salkyl, OC,alkyl or halo;
Preferably optional substituents on R? are independently selected from:
OH, C,¢alkyl, OC,¢alkyl or halo;
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Most preferably optional substituents on R are independently selected from: \

OH, CHy, t-butyl, OCH3, chloro or fluoro;
(10) R*isa heterocyclyl (preferably a nitrogen-containing heterocyclyl group), optionally
substituted by one or more R’ groups;

5 Preferably R? is a heterocycly! selected from the following:
N\ N‘Q N—N = N
DY D Q0
thiazole benzothlazole thindiazole pyridine pyrazine
N7 ™=
Fo @ N\\’i] @ CW (Nj
m:zlm pyrazole imidazole pyrimidine
: ’)
G O WO O (ﬁ
thiophane oxazole pyrimidina thiophene oxazole

@O €O 2O
o

** benzoomxole
More preferably R? is selected from:
thiazole, thiadiazole, pyridine, pyrazine, pyridazine, pyrazole, pyrmidine, isoxazole,
furan, benzothiazole, benzimidazole and benzoxazole.
10 Further preferably R® is selected from:
thiazole, benzothiazole, thiadiazole, pyridine, pyrazine, pyridazine, pyrazole,
imidazole, pyrimidine, oxazole and indole.
Most preferably R? is selected from:
pyridine, thiazole or thiadiazole.

15 In a further embodiment of the invention, R} is selected from:
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benzothiazole, thiazole, thiadiazole, pyridine, pyrazine, pyridazine, pyrazole,
pyrmidine, isoxazole and furan.
(11) R?is not substituted or is substituted by one R’ group.
(12) each R’ is independently selected from:

5 OH, CN, NH,, 503, thioxo, halo, C.¢alky!, Cyalkyl-OH, O-C; salkyl,
C.salkyl-halo, (CHa)e3COOH, (CHz)o.sC(O)OR®, (CH;)o.sNH(CH;)o3R®,
(CH2)osNHC(OXCHy)o3R", (CH2)03C(O)NH(CHz)osR", -(CH2)5-aS(0)o2R",
-(CH2)0.sN(R®SO; R, (CHy)03C(ONR®)S(O):R" or (CHa)osheterocyclyl;

preferably R’ is selected from:

10 OH, CN, NH, SO3, thioxo, halo, Csalkyl, C;4alky}-OH, O-C;.calkyl,
C1.4alkyl-halo, (CHz)g:COOH, (CHy)o(C(O)OR®, (CH)o.NH(CH;)ooR", Gt
(CHa)o.NHC(O)(CHy)0-2R", (CH2)01C(O)NH(CH,)o.2R®, -(CH2)p 25(0)o2R",
-(CHz)o.\N(R®)SO,R®, (CH2)01C(O)N(R®)S(O),R" or (CHz). heterocyclyl
(preferably the heterocyclyl is sclected from furanyl, morpholino, 5-oxo0-oxadiazolyl

15 or tetrazolyl);

further preferably R’ is selected from:
COOH, C(0)OC,.salkyl, (CH2)o.1C(O)NH(CHz)o2R?, (CH2)o3C(O)NHSO=-R® or

(CHz)03SO:NHC(O)-R%;
most prefernbly R is selected from:
20 COOH, C(0)OC;galkyl or (CHz)o1C(O)NH(CHz)o2R®,
(13) R® is selected from: et

hydrogen, OH, COOH, C,_¢alkyl, O-C,¢alkyl, -C(0)-O-C,.salkyl,
Co.calkylOC(O)C.6alkyl, N(R®)C;.¢alkyl, aryl, heterocyelyl or Cs.scycloalkyl;
Preferably R® is selected from:

25 hydrogen, OH, COOH, CHj, isopropyl, 2-methyl-butyl, pent-3-yl, -O-CHj3,
-C(0)-0-C,Hs, -CH;-0-C(0)-CH;, -CHp-0-C(0)-CaHs, -C(CH;):-0-C(0)-CH,,
NH-isopropyl, NH-t-butyl, N(CH3)-CHj3, phenyl, isoxazolyl, pyrazolyl, pyridyt,
thienyl, cyclopropyl or cyclobutyl;

(14) Preferred optional substituents on R® are independently selected from:

30 OH, CN, NH,, halo or C,_¢alkyl;

More preferred optional substituents on R® are independently selected from:
OH, halo or C,galkyl;
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More preferred optional substituents on R® are independently selected from:
OH, chloro, fluoro and CH;.
For example, particularly preferred compounds of the invention are those wherein:
m is O and n is 2, the two R? groups are attached at the 2- and 5- or the 3- and 5-
5 positions (ideally the 3- and 5- positions), and X is -O(CHy)p-2- (ideally -OCH;-); or
m is 0 and n is 2, the two R? groups are attached at the 2- and 5- or the 3- and 5-
positions (ideally the 3- and 5- positions), X is -O(CHz)o.2- (ideally -O- or -OCHz-).- and Y is
benzyl optionally substituted by halo (such as fluoro or chloro, ideally fluoro) or C;alkyl; or
m is O and n is 2, the two R? groups are attached at the 2- and 5- or the 3- and 5-
10 positions (ideally the 3- and 5- positions), X is -O(CHz)o.2- (ideally -O- or -OCHy-), and R® is
a heterocyclyl optionally substituted by R’; or
m is 0 and n is 2, the two R? groups are attached at the 2- and 5- or the 3- and 5-
positions (ideally the 3- and 5- positions), X is —O- or -O(CHa)y - (ideally —-O- or -OCHy),
Y is phenyl optionally substituted by halo (such as fluoro or chloro, ideally fluoro) or C;.
15 ealkyl, and R? is a heterocyclyl optionally substituted by R; or
m is 1 and n is 1, the R! and R? groups are attached at the 2- and 5- or the 3- and 5-
positions (ideally the 3- and 5- positions), R! is halo (such as fluoro, chloro), and X is
-O(CHy)p.z- (ideally —-O- or -OCH;-).
According to a further feature of the invention there is provided the following
20 preferred groups of compounds of the invention:

(D) a compound of Formula (II)
(n

*‘@z,

Formula (II)

n-.ni

wherein:
25 X, Z', R® and R* are as defined above in a compound of Formula (I);
or a salt, solvate or pro-drug thereof.
(II) a compound of Formula (IIa)
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Het—2z—

Formula (I1a)

/n-..nl

wherein:

Het is a monocyclic heterocyclyl, optionally substituted with up to 3 groups selected from
5 R*and,

X, Z', R’ and R* are as defined above in 2 compound of Formula (T);

or a salt, solvate or pro-drug thereof.

(1II) a compound of Formula (IIb)
C, alky—
Nepy?
cn.)..® 6 1
L
10 Formula (IIb)
wherein:

the C).¢alkyl group is optionally substituted with up to 3 groups selected from R,
preferably unsubstituted;
the C).salkyl group optionally containg a double bond, preferably the C, salkyl group does
15 not contains a double bond; and
X, Z', R? and R* are as defined above in a compound of Formula (T);
or a salt, solvate or pro-drug thereof.
(IV) a compound of Formula (IIc)
C;,Cycloaliyl—2z!—

(H H-..Ha

20 Formula (TIc)
wherein:
the C3 cycloalkyl group is optionally substituted with up to 3 groups selected from R*,

and
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X, Z', R® and R* are as defined above in a compound of Formula (I);

or a salt, solvate or pro-drug thereof.

(V) a compound of Formula (IId)
C,.calky—.

&I

~r?

C, 2kt
5 Formula (IId)
wherein:
the C;_¢alkyl groups are independently optionally substituted with up to 3 groups selected
o from R*, preferably one of the C, ¢alky] groups is unsubstituted,
. the C,.¢alkyl groups independently optionally contain a double bond, preferably only one
10 of the C,¢alkyl groups contain a double bond, preferably neither of the C;.galkyl group

contains a double bond, and
X, R? and R are as defined above in a compound of Formula (I);
or a salt, solvate or pro-drug thereof.
(VI) a compound of Formula (Ile)
C,,Cycloakyl—2zL:
,u--.na
15 Crgnlit—
,{.;a' Formula (Ile)

wherein:

the C;.zcycloalkyl and C,.4alkyl groups are independently optionally substituted with up
to 3 groups selected from R', preferably the C,.salkyl group is unsubstituted;
20 the C,¢alkyl group optionally contains a double bond, preferably the C,.salkyl group does
not contains a double bond; and
X, Z', R? and R* are as defined above in a compound of Formula (T);
or a salt, solvate or pro-drug thereof.
(VII) a compound of Formula (TIf)
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Het=2%
-
C, gty
Formula (IIf)

wherein:
Het is a monocyclic heterocyclyl,
the Het and C,¢alkyl groups are independently optionally substituted with up to 3 groups

selected from R*, preferably the C\salkyl group is unsubstituted;
the C,_salkyl group optionally contains a double bond, preferably the C,alkyl group does
not containe a double bond; and G
X, Z', R? and R* are a5 defined above in a compound of Formula (I); -
or a salt, solvate or pro-drug thereof.
A further preferred group of compounds of group (VII) comprise compounds of Formula
(IIf) wherein:

Het is a saturated monocyclic heterocyclyl;

X is —Z-, preferably -CH;-;

R'is a proup of R5-X'-;

X' is as defined for a compound of Formula (I);

R®is C,.alkyl, phenyl, heterocyclyl, each of which is optionally substituted as defined

for a compound of Formula (1);
e
Het—2z%
/n""H’
Cy soycioalioyi—2"
Formula (TIg)

wherein:
Het is a monaocyclic heterocyclyl,
the Het and Cj.scyclozalkyl groups are independently optionally substituted with up

to 3 groups selected from R*, and
X, Z', R? and R* are as defined above in a compound of Formula (I);
or a salt, solvate or pro-drug thereof.
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{IX) a compound of Formula (IIh)
C, Jalkyi—
B
,N-..Ra
cO
Y-
Formula (TTh)
wherein:

Y is aryl-Z'-, wherein aryl is preferably a partially saturated bicyclic carbocyclic ring;

Y and the C,alkyl group are independently optionally substituted with up to 3 groups

selected from R, preferably the C;.¢alkyl group is unsubstituted,

the C,.¢alkyl group optionally contains a double bond, preferably the C;alkyl group does

not contains a double bond; and

X, Z!, R? and R* are as defined above in a compound of Formula (I);

or a salt, solvate or pro-drug thereof.

(X) a compound of Formula (IIj)
C,.aatiyi—0-.
/N“‘H’
y-
Formula (Ij)

wherein:

X is selected from —SO;NR®)-Z- or ~-N(R%)SO;-Z-, preferably X is ~-SO:N(R®)-Z-;

Z is as described above, preferably Z is propylene, ethylene or methylene, more
preferably Z is methylene;

Z" is selected from a direct bond or a group of the formula -(CH;),—C(R“):—(CH;).,-:
preferably Z* is selected from C,_zalkylene or a direct bond; preferably Z" is a direct
bond;

R® is selected from: Cy4alkyl or hydrogen, preferably methyl or hydrogen;

Y is selected from aryl-Z!- or heterocyclyl-Z'-;

Y and the C,_alkyl group are independently optionally substituted with up to 3 groups

selected from RY,

the C,.salkyl group optionally contains a double bond, preferably the C,.salkyl group does

not contain a double bond, and
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- Z!, R® and R* are as defined above in a compound of Formula (I);

or a salt, solvate or pro-drug thereof.
(XI) a compound of Formula (IIk)
C, eyt—2%
H
AN~r
. co
C, ;cycloalkyl—2L
5 Formula (IIk)
wherein:

the Cy.;cycloalkyl groups are independently optionally substituted with up to 3 groups
selected from R?, and
X, Z', R? and R* are as defined above in a compound of Formula (1);
10 or a salt, solvate or pro-drug thereof.
A further preferred groups of compounds of the invention in either of groups (T)-(X1)
above is wherein:
X is independently selected from: -O-Z-, SO;N(R®)-Z- or -NR®)-Z-;
Z is a direct bond or -CHy—;
15 Z' is selected from a direct bond, -CHj-, (CHa),- or
%
G

\(CHz);‘-H and

R? is as defined above in a compound of Formula (TI);
or a salt, solvate or pro-drug thereof.
A further preferred groups of compounds of the invention in either of groups (T)-(XI)
20 above is wherein:
R? is substituted by at least one R’ group (preferably one R” group);
R’ is a group of the formula (CHz)o.sNH(CHa)o3R®, (CH2)osN(R%S(O)R® or
(CHa)o-sheterocyclyl (preferably 5-oxo-1,2,4-oxadiaxol-3-yl or -tetrazol-5-yl);
R?, R® and R* are as defined above in a compound of Formula (T);
25 or a salt, solvate or pro-drug thereof.
The compounds of the invention may be administered in the form of a pro-drug. A
pro-drug is a bioprecursor or pharmaceutically acceptable compound being degradable in
the body to produce a compound of the invention (such as an ester or amide of a

&
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compound of the invention, particularly an jn vivo hydrolysable ester). Various forms OQ\
prodrugs are known in the art. For examples of such prodrug derivatives, see:

a) Design of Prodrugs, edited by H. Bundgaard, (Elsevier, 1985) and Methods in
Enzymology, Vol. 42, p. 309-396, edited by K. Widder, et al. (Academic Press, 1985);
5Db) A Textbook of Drug Design and Development, edited by Krogsgaard-Larsen;
c) H. Bundgaard, Chapter 5 “Design and Application of Prodrugs”, by H. Bundgaard
p- 113-191 (1991);
d) H. Bundgaard, Advanced Drug Delivery Reviews, 8, 1-38 (1992);
e) H. Bundgaard, et al., Journal of Pharmaceutical Sciences, 77, 285 (1988); and
10 f) N. Kekeya, et al., Chem Pharm Bull, 32, 692 (1984).
The contents of the above cited documents are incorporated herein by reference.

Examples of pro-drugs are as follows. An in-vivo hydrolysable ester of a compound
of the invention containing a carboxy or a hydroxy group is, for example, a pharmaceutically-
acceptable ester which is hydrolysed in the human or animal body to produce the parent acid

15 oralcohol. Suitable pharmaceutically-acceptable esters for carboxy include
C, to Csalkoxymethyl esters for example methoxymethyl, C; to galkanoyloxymethyl esters for
example pivaloyloxymethyl, phthalidy! esters, C; to scycloalkoxycarbonyloxyC, to ¢alkyl
esters for example 1-cyclohexylcarbonyloxyethyl; 1,3-dioxolen-2-onylmethyl esters, for
example 5-methyl-1,3-dioxolen-2-onyimethyl; and C,galkoxycarbonyloxyethyl esters.

20 An in-vivo hydrolysable ester of a compound of the invention containing a hydroxy
group includes inorganic esters such as phosphate esters (including phosphoramidic cyclic
esters) and c-acyloxyalkyl ethers and related compounds which as a result of the in-vivo
hydrolysis of the ester breakdown to give the parent hydroxy group/s. Examples of
c-acyloxyalkyl ethers include acetoxymethoxy and 2,2-dimethylpropionyloxy-methoxy.

25 A selection of in-vivo hydrolysable ester forming groups for hydroxy include alkanoyl,
benzoyl, phenylacetyl and substituted benzoyl and phenylacetyl, alkoxycarbonyl (to give alkyl
carbonate esters), dialkylcarbamoyl and N-(dialkylaminoethyl)-N-alkylcarbamoyl (to give
carbamates), dialkylaminoacetyl and carboxyacetyl.

A suitable pharmaceutically-acceptable salt of a compound of the invention is, for

30 example, an acid-addition salt of a compound of the invention which is sufficiently basic, for
example, an acid-addition salt with, for example, an inorganic or organic acid, for example

hydrochloric, hydrobromic, sulphuric, phosphoric, trifluoroacetic, citric or maleic acid. In
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addition a suitable pharmaceutically-acceptable salt of a benzoxazinone derivative of the
invention which is. sufficiently acidic is an alkali metal salt, for example a sodium or
potassium salt, an alkaline earth metal salt, for example a calcium or magnesium salt, an
ammonium salt or a salt with an organic base which affords a physiologically-acceptable
cation, for example a salt with methylamine, dimethylamine, trimethylamine, piperidine,
morpholine or tris-(2-hydroxyethyl)amine.

A further feature of the invention is a pharmaceutical composition comprising a
compound of Formula (1) to (Id) or (I) to (IIk) as defined above, or a salt, solvate or prodrug
thereof, together with a pharmaceutically-acceptable diluent or carrier.

According to another aspect of the invention there is provided a compound of Formula
(Ib) to (Id), or (1) to (TIk) as defined above for usc as a medicament; gL

.provided that when R? is 2-pyridyl and X is other than -Z-, -C(0)-Z-0-Z-,

-N((R%-C(0)-Z-0-Z- or -O-Z-N(R%)-Z-, then R® cannot be mono-substituted at the 4-position
with an R group selected from COOH or C(0)OC,.qalkyl.

Further according to the invention there is provided a compound of Formula (Ib) to (1d),
or (1) to (IIk) for use in the preparation of a medicament for treatment of a disease mediated
through GLK, in particular type 2 diabetes.

The compound is suitably formulated as a pharmaceutical composition for use in this
way.

According 10 another aspect of the present invention there is provided a method of
treating GLK mediated diseases, especially diabetes, by administering an effective amount of
a compound of Formula (Ib) to (1d), or (II) to (IIk), or salt, solvate or pro-drug thereof, to a
mammal in need of such treatment,

Specific discase which may be treated by the compound or composition of the invention
include: blood glucose lowering in Diabetes Mellitus type 2 without a serious risk of
hypoglycaemia (and potential to treat type 1), dyslipidemea, obesity, insulin resistance,
metabolic syndrome X, impaired glucose tolerance.

As discussed above, thus the GLK/GLKRP system can be described as a potential
“Diabesity” target (of benefit in both Diabetes and Obesity). Thus, according to another
aspect of the invention there if provided the use of a compound of Formula (Ib) to (1d), or (TI)
to (IIk), or salt, solvate or pro-drug thereof, in the preparation of a medicament for use in the
combined treatment or prevention of diabetes and obesity.
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According to another aspect of the invention there if provided the use of a compound of
Formula (Ib) to (1d), or (II) to (TIk), or salt, solvate or pro-drug thereof, in the preparation
medicament for use in the treatment or prevention of obesity.

According to a further aspect of the invention there is provided a method for the
combined treatment of obesity and diabetes by administering an effective amount of a
compound of Formula (Ib) to (Id), or () to (IIk), or salt, solvate or pro-drug thereof, to a
mammal in need of such treatment.

According to a further aspect of the invention there is provided a method for the
treatment of obesity by adminisiering an effective amount of a compound of Formula (Ib) to
(Id), or (I} to (TIk), or salt, solvate or pro-drug thereof, to a mammal in need of such
treatment.

The compositions of the invention may be in a form suitable for oral use (for example as
tablets, lozenges, hard or soft capsules, aqueous or oily suspensions, emulsions, dispersible
powders or granules, syrups or elixirs), for topical use (for example as creams, ointments,
gels, or aqueous or oily solutions or suspensions), for administration by inhalation (for
example as a finely divided powder or a liquid aerosol), for administration by insufflation (for
example as a finely divided powder) or for parenteral administration (for example as a sterile
agueous or oily solution for intravenous, subcutaneous, intramuscular or intramuscular dosing
or as a suppository for rectal dosing).

The compositions of the invention may be obtained by conventional procedures using
conventional pharmaceutical excipients, well known in the art. Thus, compositions intended
for oral use may contain, for example, one or more colouring, sweetening, flavouring and/or
preservative agents.

Suitable pharmaceutically acceptable excipients for a tablet formulation include, for
example, inert diluents such as lactose, sodium carbonate, calcium phosphate or calcium
carbonate, granulating and disintegrating agents such as com starch or algenic acid; binding
agents such as starch; lubricating agents such as magnesium stearate, stearic acid or talc;
preservative agents such as ethyl or propyl p-hydroxybenzoate, and anti-oxidants, such as
ascorbic acid. Tablet formulations may be uncoated or coated either to modify their
disintegration and the subsequent absorption of the active ingredient within the
gastrointestinal tract, or to improve their stability and/or appearance, in cither case, using

conventional coating agents and procedures well known in the art.
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Compositions for oral use may be in the form of hard gelatin capsules in which the

‘active ingredient is mixed with an inert solid diluent, for example, calcium carbonate, calcium

-phosphate or kaolin, or as soft gelatin capsules in which the active ingredient is mixed with

water.or an oil such as peanut oil, liquid paraffin, or olive oil.

Aqueous suspensions generally contain the active ingredient in finely powdered form
together with one or more suspending agents, such as sodium carboxymethylcellulose,
methylcellulose, hydroxypropylmethylcellulose, sodium alginate, polyvinyl-pyrroliélone. gum
tragacanth and gum acacia; dispersing or wetting agents such as lecithin or condensation
products of an alkylene oxide with fatty acids (for example polyoxethylene stearate), or
condensation products of ethylene oxide with long chain aliphatic alcohols, for example
heptadecacthylencoxycetanol, or condensation products of ethylene oxide with partial esters
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or
condensation products of ethylene oxide with long chain aliphatic alcohols, for example
heptadecacthyleneoxycetanol, or condensation products of ethylene oxide with partial esters
derived from fatty acids and a hexitol such as polyoxyethylene sorbitol monooleate, or
condensation products of ethylene oxide with partial esters derived from fatty acids and
hexitol anhydrides, for example polyethylene sorbitan monooleate. The aqueous suspensions
may also contain one or more preservatives (such as ethyl or propyl p-hydroxybenzoate, anti-
oxidants (such as ascorbic acid), colovring agents, flavouring agents, and/or sweetcning
agents (such as sucrose, saccharine or aspartame),

Qily suspensions may be formulated by suspending the active ingredient in a vegetable
oil (such as arachis oil, olive oil, sesame oil or coconut «il) or in a mineral oil (such as liquid
paraffin). The oily suspensions may also contain a thickening agent such as beeswax, hard
paraffin or cetyl alcohol. Sweetening agents such as those set out above, and flavouring
agents may be added to provide a palatable oral preparation. These compositions may be
preserved by the addition of an anti-oxidant such as ascorbic acid.

Dispersible powders and granules suitable for preparation of an aqueous suspension by

the addition of water generally contain the active ingredient together with a dispersing or

wetting agent, suspending agent and one or more preservatives. Suitable dispersing or wetting

agents and suspending agents are exemplified by those already mentioned above. Additional
excipients such as sweetening, flavouring and colouring agents, may also be present.

The pharmaceutical compositions of the invention may also be in the form of

é-'@.
-
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oil-in-water emulsions. The oily phase may be a vegetable oil, such as olive oil 0
arachis oil, or a mineral oil, such as for example liguid paraffin or a mixture of any of these.
Suitable emulsifying agents may be, for example, naturally-occurring gums such as gum
acacia or gum tragacanth, naturally-occurring phosphatides such as soya bean, lecithin, an
esters or partial esters derived from fatty acids and hexitol anhydrides (for example sorbitan
monooleate) and condensation products of the said partial esters with ethylene oxide such as
polyoxyethylene sorbitan monooleate. The emulsions may also contain sweetening.'
flavouring and preservative agents.

Syrups and elixirs may be formulated with sweetening agents such as glycerol,
propylene glycol, sorbitol, aspartame or sucrose, and may also contain a demulcent,
preservative, flavouring and/or colouring agent.

The pharmaceutical compositions may also be in the form of a sterile injectable aqueous
or oily suspengion, whith may be formulated according to known procedures using one or
more of the appropriate dispersing or wetting agents and suspending agents, which have been
mentioned above. A sterile injectable preparation may also be a sterile injectable solution or
suspension in a non-toxic parenterally-acceptable diluent or solvent, for example a solution in
1,3-butanediol.

Compositions for administration by inhalation may be in the form of a conventional
pressurised aerosol arranged to dispense the active ingredient either as an aerosol containing
finely divided solid or liquid droplets. Conventional aerosol propellants such as volatile
fluorinated hydrocarbons or hydrocarbons may be used and the aerosol device is conveniently
arranged to dispense a metered quantity of active ingredient.

For further information on formulation the reader is referred to Chapter 25.2 in Volume
5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial Board),
Pergamon Press 1990.

The amount of active ingredient that is combined with one or more excipients to
produce a single dosage form will necessarily vary depending upon the host treated and the
particular route of administration. For example, a formulation intended for oral
administration to humans will generally contain, for example, from 0.5 mg to 2 g of active
agent compounded with an appropriate and convenient amount of excipients which may vary
from about 5 to about 98 percent by weight of the lotal composition. Dosage unit forms will
generally contain about 1 mg to about 500 mg of an active ingredient. For further information
on Routes of Administration and Dosage Regimes the reader is referred to Chapter 25.3 in
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Volume 5 of Comprehensive Medicinal Chemistry (Corwin Hansch; Chairman of Editorial
Board), Pergamon Press 1990.

The size of the dose for therapeutic or prophylactic purposes of a compound of the
Formula (1), (Ia), (Ib), (ic) or (Id) will naturally vary according to the nature and severity of the
conditions, the age and sex of the animal or patient and the route of administration, according
to well known principles of medicine.

In using a compound of the Formula (T), (Ia), (Ib). (ic) or (Id) for therapeutic or
prophylactic purposes it will generally be administered so that a daily dose in the range, for
example, 0.5 mg to 75 mg per kg body weight is received, given if required in divided doses.
In general lower doses will be administered when a parentera) route is employed. Thus, for
example, for intravenous administration, a dose in the range, for example, 0.5 mg to 30 mg &=
per kg body weight will generally be used. Similarly, for administration by inhalation, a dose
in the range, for example, 0.5 mg to 25 mg per kg body weight will be used. Oral
administration is however preferred.

The elevation of GLK activity described herein may be applied as a sole therapy or may
involve, in addition to the subject of the present invention, one or more other substances
and/or treatments. Such conjoint treatment may be achieved by way of the simultaneous,
sequential or separate administration of the individual components of the treatment.
Simultaneous treatment may be in a single tablet or in separate tablets. For example in the
treatment of diabetes mellitus chemotherapy may include the following main categories of
treatment:

1) Insulin and insulin analogues;

2) Insulin secretagogues including sulphonylureas (for example glibenclamide, glipizide)
and prandizal glucose regulators (for example repaglinide, nateglinide);

3) Insulin sensitising agents including PPARg agonists (for example pioglitazone and
rosiglitazone);

4) Agents that suppress hepatic glucose output (for example metformin).

5) Agents designed to reduce the absorption of glucose from the intestine (for example
acarbose);

6) Agents designed to treat the complications of prolonged hyperglycaemia;

D Anti-obesity agents (for example sibutramine and orlistat);

8) Anti- dyelipidaemia agents such as, HMG-CoA reductase inhibitors (statins, eg
pravastatin); PPARa agonists (fibrates, eg gemfibrozil); bile acid sequestrants
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(cholestyramine); cholesterol absorption inhibitors (plant stanols, synthetic

inhibitors); bile acid absorption inhibitors (IBATi) and nicotinic acid and analogues

(niacin and slow release formulations);

9 Antihyperiensive agents such as, B blockers (eg atenolol, inderal); ACE inhibitors (eg
lisinopril); Calcium antagonists (eg. nifedipine); Angiotensin receptor antagonists (eg l
candesartan), o antagonists and diuretic agents (eg. furosemide, benzthiazide);

10) Haemostasis modulators such as, antithrombotics, activators of fibrinolysis and
antiplatelet agents; thrombin antagonists; factor Xa inhibitors; factor VIIa inhibitors);
antiplatelet agents (eg. aspirin, clopidogrel); anticoagulants (heparin and Low
molecular weight analogues, hirudin) and warfarin; and

11)  Anti-inflammatory agents, such as non-steroidal anti-infammatory drugs (eg. aspirin)
and steroidal anti-inflammatory agents (eg. cortisone).

According to another aspect of the present invention there is provided individual
compounds produced as end products in the Examples set out below and salts, solvates and
pro-drugs thereof.

A compound of the invention, or a salt thereof, may be prepared by any process known
to be applicable to the preparation of such compounds or structurally related compounds.
Such processes are illustrated by the following representative schemes (Routes 1 - 18) in
which variable groups have any of the meanings defined for formula (I) unless stated
otherwise. Functional groups may be protected and deprotected using conventional methods.
For examples of protecting groups such as amino and carboxylic acid protecting groups (as
well as means of formation and eventual deprotection), see T.W. Greene and P.G.M. Wuts,
“Protective Groups in Organic Synthesis”, Second Edition, John Wiley & Sons, New York,
1991.

The condensation of an acid with a heterocyclic amine (Route 1) is used in the
preparation of compounds of the invention or in the preparation of intermediates to the final
products. One or more further reactions (such as ester hydrolysis, Routes 2a and 2b) may then
be performed on these intermediates. The amide-forming reaction (Route 1) is best
accomplished via the acid chloride, which is usually prepared using oxalyl chloride. However,
alternative methods for acid chloride formation (such as resin-bound triphenyl phosphine with

carbon tetrachloride and dichloromethane) may also be employed. Additionally, altemnative
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methods of amide-bond formation (such as a peptide coupling agent such as EDC or HATU,
with or without additives such as DIPEA or DMAP) may be used.
The remaining preparative routes (Routes 2 - 18) consist of further manipulation of the
compound with the amide bond in place. Further preparative routes are summarise in Routes
5 19 -29. Examples of routes 1-29 are provided in the examples below. Reagents and

conditions given are only for illustration and altemative methods may generally be employed.

Route 1

Ii (GOCI). ii Hal-NH, ’H“
H CH.GI. THFth @ i
Other amide formmg reactions include:
1a: Oxalyl chloride in the presence of a suitable solvent or base;
1b: coupling reagents such as HATU or EDAC in the presence of a suitable solvent or
base; and

15 1c: POCI3/Pyridine, according to Dirk T.S. Rijkers, Hans P.H.M. Adams, H. Coenraad
Hemker, Godefridus I. Tesser; Tetrahedron, 1995, 51(41), pp11235-11250.

10

Route 2a and 2b

HJ\H NaOH . J:}-*(:_H

B’ THFM,O0

A0y = Oy
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Route 3

n{jini§m - n{jin’[*{

NHMe
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Route 29:
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Processes for the synthesis of compounds of Formula (I) are provided as a further

10 feature of the invention. Thus, according to a further aspect of the invention there is provided
a process for the preparation of a compound of Formula (T) which comprises:
(a) reaction of a compound of Formula ([lla) with a compound of Formula (IIb),
x‘l
o]

»”

H,N
R, (AN,
Formula (11Ia) Formula (ITIb); or
15 wherein X' is a leaving group
(b) for compounds of Formula (I} wherein R? is substituted with ~(CHz)o.3COOH,
de-protection of a compound of Formula (Illc),

@)L ,._(CH,),.

(Rl (A,

Formula (IIlc)
20 wherein P! is a protecting group;
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(c) for compounds of Formula (I) wherein n is 1, 2, 3 or 4, reaction of a compound of Fov[éa\
(IIId) with a compound of Formula (Ille),

X _R®
Y_xll H
R (R,
Formula (Id) Formula (Ille)

wherein X’ and X’ comprises groups which when reacted together form the group X;
(d) for a compound of Formula (I) whereinnis 1,2,3 or4 and X or X! is -SO-Z- or —-SO+-Z-,
oxidation of the corresponding compound of Formula (T) wherein X or X respectively is
-S-Z-;

(e) reaction of a compound of Formula (IIIf) with a compound of Formula (IIIg),

NH,
¢}
3
(R (AM), xz,n
Formula (TIf) Formula (g); or
wherein X? is a leaving group
and thereafter, if necessary:

i) converting a compound of Formula (I) into another compound of Formula (I);

ii) removing any protecting groups;

iii) forming a salt, pro-drug or solvate thereof.
Specific reaction conditions for the above reactions are as follows:

Process a) — as described above for Route 1);

Process b) — as described above for Route 2);

Process c) - examples of this process are as follows:

()] to form a group when X is —O-Z-, X’ is a group of formula HO-Z- and X’ is a leaving

group (altemnatively X? is a group of formula L2-Z- wherein L? is a leaving group and X’
is a hydroxyl group), compounds of Formula (IIId) and (Ille) are reacted together in a
suitable solvent, such as DMF or THF, with a base such as sodium hydride or potassium
tert-butoxide, at a temperature in the range 0 to 100°C, optionally using metal catalysis

such as palladium on carbon or cuprous iodide;
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(ii) . toform a group when X is N(R‘)-Z-. X' is a group of formula H—(R‘)N-Z- and X" is &
leaving group (alternatively X’ is a group of formula L2-Z- wherein L? is a leaving group
and X’ is a group or formula —N(R‘)—H). compounds of Formula (JIId) and (IIle) are
reacted together in a suitable solvent such as THF, an alcohol or acetonitrile, using a
reducing agent such as sodium cyano borohydride or sodium trisacetoxyborohydride at
room temperature;

(iii)  to form a group when X is ~SO;N(R®)-Z-, X’ is a group of formula H-NR%-Z-
wherein L2 is a leaving group and X*’ is an activated sulphonyl group such as a group of
formula ~-SO;-Cl, compounds of Formula (IIId) and (Ille) are reacted together in a suitable
solvent such as methylene chloride, THF or pyridine, in the presence of a base such as
triethylamine or pyridine at room temperature;

(iv)  toform a group when X is - N(R®)SO,-Z-, X’ is an activated sulphonyl group such as a
group of formula Cl-SO,-Z- group and X*’ is a group of formula -N(R%-L? wherein L? is
a leaving group, compounds of Formula (IIld) and (Ille) are reacted together in a suitable
solvent such as methylene chloride, THF or pyridine, in the presence of a base such as
triethylamin¢ or pyridine at room temperature;

(v)  toform a group when X is —C(O)N(R®)-Z-, X’ is a group of formula H-N(R5)-Z-
wherein L?is a leaving group and X'’ is an activated carbonyl group such as a group of
formula —~C(0O)-Cl, compounds of Formula (Illd) and (IIle) are reacted together in a
suitable solvent such as THF or methylene chloride, in the presence of a base such as
triethylamine or pyridine at room temperature;

(vi) toform a group when X is - N(R‘)C(O)-Z-. X' is an activated carbonyl group such as a
group of formula C1-C(O)-Z- group and X”* is a group of formula -N(R%)-L? wherein L2 is
a leaving group, compounds of Formula (IIId) and (1Ic) are reacted together in a suitable
solvent such as THF or methylene chloride, in the presence of a base such as triethylamine
or pyridine at room temperature;

(vii) to form a group when X is -CH=CH-Z-, a Wittag reaction or a Wadsworth-Emmans
Homer reaction can be used. For example, X’ terminates in an aldehyde group and Y-X*’
is a phosphine derivative of the formula Y-C'H-P'PH; which can be reacted together in a
strong base such as sodium hydride or potassium ferz-butoxide, in a suitable solvent such

as THF at a temperature between room temperature and 100°C.
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Process d) - the oxidization of a compound of Formula (I) wherein X or X! is -§-Z-is wango
known in the art, for example, reaction with metachloroperbenzoic acid (MCPBA) is the presence
of a suitable solvent such as dichloromethane at ambient temperature. If an excess of MCPBA is
used a compound of Formula (I) wherein X is —S(O3)— is obtained.
5 Process e) - reaction of a Formula (IIIf) with a compound of Formula (IlIg) can be performed

in a polar solvent, such as DMF or a non-polar solvent such as THF with a strong base, such
as sodium hydride or potassium fert-butoxide at a temperature between 0 and 100°C,
optionally using metal catalyzis, such as palladium on carbon or cuprous iodide.

During the preparation process, it may be advantageous to use a protecting group for a

10 functional group within R%. Protecting groups may be removed by any convenient method as
described in the literature or known to the skilled chemist as appropriate for the removal of
the protecting group in question, such methods being chosen so as to effect removal of the
protecting group with minimum disturbance of groups elsewhere in the molecule.

Specific examples of protecting groups are given below for the sake of convenience, in

15 which "lower” signifies that the group to which it is applied preferably has 1-4 carbon atoms. It
will be understood that these examples are not exhaustive. Where specific examples of methods
for the removal of protecting groups are given below these are similarly not exhaustive. The use
of protecting groups and methods of deprotection not specifically mentioned is of course within
the scope of the invention.

20 A carboxy protecting group may be the residue of an ester-forming aliphatic or araliphatic
alcohol or of an ester-forming silanol (the said alcohol or silanol preferably containing 1-20
carbon atoms). Examples of carboxy protecting groups include straight or branched chain
(1-12C)alkyl groups (e.g. isopropyl, t-butyl); lower alkoxy lower alkyl groups (e.g.
methoxymethyl, cthoxymethyl, isobutoxymethyl; lower aliphatic acyloxy lower alkyl groups, (e.g.

25 acetoxymethyl, propionyloxymethyl, butyryloxymethyl, pivaloyloxymethyl); lower
alkoxycarbonyloxy lower alkyl groups (e.g. 1-methoxycarbonyloxyethyl,
1-ethoxycarbonyloxyethyl); aryl lower alkyl groups (e.g. p-methoxybenzyl, o-nitrobenzyl,
p-nitrobenzyl, benzhydryl and phthalidyl); tri{lower alkyl)silyl groups (e.g. trimethylsilyl and
t-butyldimethylsilyl); tri{lower alkyl)silyl lower alkyl groups (e.g. trimethylsilylethyl); and

30 (2-6C)alkenyl groups (e.g. allyl and vinylethyl).

Methods particularly appropriate for the removal of carboxyl protecting groups include for
example acid-, metal- or enzymically-catalysed hydrolysis.
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. Examples of hydroxy protecting groups include lower alkenyl groups (c.g. allyl); lower
alkanoyl groups (e.g. acetyl); Jower alkoxycarbony] groups (e.g. t-butoxycarbonyl); lower
alkenyloxycarbonyl groups (e.g- allyloxycarbonyl); aryl lower alkoxycarbonyl groups (e.g.
benzoyloxycarbonyl, p-methoxybenzyloxycarbonyl, o-nitrobenzyloxycarbonyl,
p-nitrobenzyloxycarbonyl); tri lower alkyl/arylsilyl groups (e.g. trimethylsilyl,
t-butyldimethylsilyl, 1-butyldiphenylsilyl); ary] lower alkyl groups (e.g. benzyl) groups; and triaryl
lower alkyl groups (e.g. triphenylmethyl).

Examples of amino protecting groups include formyl, aralkyl groups (e.g. benzyl and
substituted benzyl, e.g. p-methoxybenzyl, nitrobenzyl and 2,4-dimethoxybenzyl, and
triphenylmethyl); di-p-anisylmethyl and furytmethyl groups; lower alkoxycarbonyl (e.g.
t-butoxycarbonyl); lower alkenyloxycarbonyl (e.g. allyloxycarbonyl); aryl lower alkoxycarbonyl g‘é“
groups (e.g. benzyloxycarbonyl, p-methoxybenzyloxycarbonyl, g-nitrobenzyloxycarbonyl,
p-nitrobenzyloxycarbonyl; trialkylsilyl (e.g. trimethylsilyl and t-butyldimethylsilyl); alkylidene
(c.g. methylidene); benzylidene and substituted benzylidene groups.

Methods appropriate for removal of hydroxy and amino protecting groups include, for
example, acid-, base, metal- or enzymically-catalysed hydrolysis, or photolytically for groups such
as o-nitrobenzyloxycarbonyl, or with fluoride ions for silyl groups.

Examples of protecting groups for amide groups include aralkoxymethyl (e.g.
benzyloxymethy! and substituted benzyloxymethyl); alkoxymethyl (e.g. methoxymethyl and
trimethylsilylethoxymethyl); tri alkyl/arylsilyl (e.g. trimethylsilyl, t-butyldimethylsily, -
butyldiphenylsilyl); tri alkyl/arylsilyloxymethyl (e.g. t-butyldimethylsilyloxymethyl,

t-butyldiphenylsilyloxymethyl); 4-alkoxyphenyl (e.g. 4-methoxyphenyl); 2.4-
di(alkoxy)phenyl (e.g. 2,4-dimethoxyphenyl); 4-alkoxybenzyl (e.g. 4-methoxybenzyl); 2,4-
di{alkoxy)benzyl (e.g. 2,4-di(methoxy)benzyl); and alk-1-enyl (e.g. ally], but-1-enyl and
substituted vinyl e.g. 2-phenylvinyl).

Aralkoxymethyl, groups may be introduced onto the amide group by reacting the latter
group with the appropriate aralkoxymethyl chloride, and removed by catalytic hydrogenation.
Alkoxymethyl, tri alkyl/arylsilyl and tri alkyl/silyloxymethyl groups may be introduced by
reacting the amide with the appropriate chloride and removing with acid; or in the case of the silyl
containing groups, fluoride ions. The alkoxyphenyl and alkoxybenzyl groups are conveniently
introduced by arylation or alkylation with an appropriate halide and removed by oxidation with
ceric ammonijum nitrate. Finally alk-1-enyl groups may be introduced by reacting the amide with
the appropriate aldehyde and removed with acid.
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The following examples are for illustration purposes and are not intended to limit the
scope of this application. Each exemplified compound represents a particular ind
independent aspect of the invention. In the following non-limiting Examples, unless
otherwise stated: ]

(i) evaporations were carried out by rotary evaporation ip vacuo and work-up
procedures were carried out after removal of residual solids such as drying agents by filtration;

(ii) operations were carried out at room temperature, that is in the range 18-25°C
and under an atmosphere of an inert gas such as argon or nitrogen;

(ii1) yiclds are given for illustration only and are not necessarily the maximum
attainable;

(iv) the structures of the end-products of the Formula (I) were confirmed by nuclear
(generally proton) magnetic resonance (NMR) and mass spectral techniques; proton magnetic
resonance chemical shift values were measured on the delta scale and peak multiplicities are
shown as follows: s, singlet; d, doublet; t, triplet; m, multiplet; br, broad; q, quartet, quin,
quintet;

{(v) intermediates were not generally fully characterised and purity was assessed by
thin layer chromatography (TLC), high-performance liquid chromatography (HPLC), infra-red
(IR) or NMR analysis;

(vi) chromatography was performed on silica (Merck Silica gel 60, 0.040 - 0.063
mm, 230 - 400 mesh); and

(vi) Biotage cartridges refer to pre-packed silica cartridges (from 40g up to 400g),
eluted using a biotage pump and fraction collector system; Biotage UK Ltd, Hertlord, Herts,
UK.

Abbreviations

ADDP azodicarbonyl)dipiperidine;
DCM dichloromethane;

DEAD dicthyldiazocarboxylate;
DIAD di-i-propyl azodicarboxylate;
DIPEA di-isopropyethylamine
DMSO dimethyl sulphoxide;

DMF dimethylformamide;

N4

AN
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DtAD di-t-butyl azodicarboxylate;
EDAC/EDC 1-(3-dimethylaminopropyl)-3-¢thylcarbodiimide
hydrochloride;
HATU O-(7-azabenzotriazol-1-yl)-N,N,N',N'-tetramethyluronium
hexafluorophosphate;
LCMS liquid chromatography / mass spectroscopy;
MPLC medium pressure liquid chromatography;
RT room lemperature; and
THF tetrahydrofuran.
Generic Methods for alkylation of mono- and di-hydroxy benzoate esters: C‘
The following generic alkylation methods are refer‘r)ed to in the Examples below.
R,0 ELK
RO

Generic Method A - synthesis of symmetrical diethers (R1 = R2)

o lr

Compound (a)
Methyl 3,5-dihydroxybenzoate (74.1g, 0.44M) was dissolved in dimethylformamide (400ml), f:';
potassium carbonate (152g, 1.10M) added, stirred for 15mins then 2-chlorobenzylchloride
(117ml, 0.92M) added and heated at 100°C under an argon atmosphere. Afier 3hrs the

reaction mixture was cooled to ambient temperature, concentrated in vacuo, diluted with P

water (800ml), extracted with ethyl acetate (2x600ml). The organic extracts were washed with
brine (300ml), dried (MgSO,), filtered, concentrated in vacuo to yield a brown oil which was
triturated with diethyl ether/ isohexane to give compound (a) as an off-white solid (195g,
100%); 'H nmr (d6-DMSO, & values): 3.81 (3H, s); 5.18 (4H, s); 6.98 (1H, m); 7.16 (1H, d);
7.36 (4H, m), 7.50 (2H, m); 7.58 (2H, m).
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Generic Method B -~ synthesis of unsymmetrical diethers (R1 =/ R2)

~

° OMe

Y
Compound (b)

Methyl 3,5-dihydroxybenzoate (16.8g, 0.1mol) was dissolved in dimethylformamide (180ml),
powdered potassium carbonate (27.6g, 0.2mol) added, followed by 2-iodopropane (10ml,
0.1mol), and the resulting suspension stirred overnight at ambient temperature under an argon
atmosphere. The reaction mixture was diluted with water (11) and extracted with diethyl ether
(2x200ml). The organic extracts were washed sequentially with water and brine, dried
(MgSO0,), filtered and concentrated in vacuo to yield a pale golden oil which was triturated
with toluene and filtered to remove unreacted ether starting material. The filtrate was
concentrated in vacuo and the residue chromatographed (2x90g Biotage cartridges, eluting
with isohexane containing ethyl acetate (10% v/v increasing to 15% v/v) to give methyl 3-
hydroxy 5-isopropyloxy benzoate as a colourless solid (5.3g, 25%); 'H nmr (d6-DMSO, §
values): 1.2 (6H, d); 3.8 (3H, s); 4.6 (1H, hept); 6.55 (1H, m); 6.85 (1H, m); 6.95 (1H, m); 9.8
(1H, s).

Methy! 3-hydroxy 5-isopropyloxy benzoate (1.5g, 7.2mmol) was dissolved in
dimethylformamide (10ml), potassium carbonate (2.5g, 18mmol) added, followed by 2-
bromobutane (1.2ml, 11mmol), and the resulting suspension stirred for 7 hours at 80 deg C
under an argon atmosphere. The reaction mixture was cooled to ambient temperature, diluted
with hexane / ethyl acatate (1:1 v/v) and washed sequentially with water and brine, dried
(MgS0O,), filtered and concentrated in vacuo to yield a colourless oil which was
chromatographed (flash column on silica (20g), eluting with isohexane containing ethyl
acetate (5 % v/v) to give methyl 3-(2-butyloxy) 5-isopropyloxy benzoate s a colourless oil
(1.06g); 'H nmr (d6-DMSO, § values): 0.9 (3H, t); 1.2 (3H, d + 6H, d); 1.6 (2h, m); 3.85 (3H,
s). 4.4 (1H, hept); 4.55 (1H, hept); 6.7 (1H, m); 7.0 (2H, m); m/z 267 (M+H)+.
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Generic Method C - synthesis of unsymmetrical dicthers (R1 =/ R2):

Y

° OMe

o)

&
= Compound (c)

Methy] 3-hydroxy 5-isopropyloxy benzoate (0.5g, 2.4mmol) was dissolved in
dichloromethane (10ml) and cooled to 0 deg C whilst stirring under an argon atmosphere; the
solution was treated sequentially with triphenyl phosphine (Polymer supported, 1.19g,
3.6mmol), furfuryl alcohol (0.23 ml, 2.7 mmol) and di-t-butyl azodicarboxylate (DtAD,
0.082g, 3.5 mmol) added dropwise in dichloromethane (4ml), and the resulting solution
stirred for 1.5 hours. The reaction was monitored by hplc and further reagents were added
until the starting phenol was consumed - total reagents added were triphenyl phosphine
(Polymer supported, 2.38g, 3 eq), furfuryl alcohol (0.53 ml, 2.5 eq) and DtAD (1.64g, 3 eq).
The reaction mixture was concentrated in vacuo and purified by chromatography (flash
column on silica, eluting with isohexane containing ethyl acetate (5 % v/v) to give methyl 3-
(2-furyl methoxy) 5-isopropyloxy benzoate as a colourless oil, (0.225g); 'H nmr (d6-DMSO, §
values): 1.25 (6H, d); 3.85 (3H, 8); 4.65 (1LH, hept); 5.1 (2H, s); 6.45 (1H, m); 6.6 (1H, m);
6.85 (1H, m); 7.05 (1H, m); 7.15 (1H, m) 7.75 (1H, m).

Generic Method D - synthesis of unsymmetrical dicthers:

b

o OMe

Compound (d)
Di-i-propyl azodicarboxylate (DIAD, 0.74ml, 3.7 mM) was added to methyl (5-isopropoxy-3-
methanol)-benzoate (0.56g, 2.5 mM), triphenylphosphine (0.98g, 3.7 mM) and 2-fluorophenol
(0.24ml, 2.7 mM) in DCM (40ml) under argon at ambient temperature. After 10 mins
concentrated, purified on silica gel (10-15%EtOAc/iso-hexane) gave the title compound as a

g3
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pale yellow oil, which solidified under high-vacuum (0.71g, 90%); "H NMR § (dg-DMSO):
1.26 (d, 6H), 3.82 (s, 3H), 4.64 (m, 1H), 5.21 (8, 2H), 6.92 (m, 1H), 7.09 (m, 1H), 7.16-7.26
(m, 3H), 7.35 (s, 1H), 7.58 (s, 1H).

The above generic methods are for illustration only; it will be appreciated that alternative
conditions that may optionally be used include: use of alternative solvents (such as acetone or
tetrahydrofuran), alternative stoichiometries of reagents, alternative reaction temperatures and
alternative methods of purification.

All analytical data (NMR and/or MS) were consistent with the proposed structures.

EXAMPLE A

Diisopropylethylamine (DIPEA, 0.34m], 2.0mM) then N,N-dimethylaminopyridine (DMAP,
12mg, 0.1mM) were added to a solution of 2-aminothiazole (0.10g, 1.0mM) and 3,5-di-(2-
chlorobenzyloxy) benzoic acid chloride (0.42g, 1.0mM) in dichloromethane {(10ml) under
argon at ambient temperature. After 80mins the reaction mixture was filtered, washed with
dichloromethane and dried under high vacuum to give the title compound as a colourless solid
(0.20g, 41%); 'H NMR & (dg-DMSO): 5.24 (4H, 5); 6.93 (1H, 5); 7.26 (1H, d); 7.36-7.43 (6H,
m); 7.50 (2H, m); 7.55 (1H, d); 7.61 (2H, m); 12.60 (1H, br s).

Altemative conditions that may optionally be used include: use of an alternative solvent, such
as tetrahydrofuran; use of pyridine as solvent, with or without the addition of DMAP or
DIPEA,; dissolving the acid chloride component in the solvent of choice, and adding the amine

component to it.

The requisite 3,5-Di-(2-chlorobenzyloxy) benzoic acid chloride sturting material, compound

(c), was prepared as follows:
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Compound (a)
Methyl 3,5-dihydroxybenzoate (74.1g, 0.44M) was dissolved in dimethylformamide (400ml),
potassium carbonate (152g, 1.10M) added, stirred for 15mins then 2-chlorobenzylchloride
(117ml, 0.92M) added and heated at 100°C under an argon atmosphere. After 3hrs the
reaction mixture was cooled to ambient temperature, concentrated in vacuo, diluted with
water (800ml), extracted with ethyl acetate (2x600ml). The organic extracts were washed with
brine (300ml), dried (MgSOQ.), filtered, concentrated in vacuo to yield a brown oil which was
triturated with diethyl ether/ isohexane to give compound (a) as an off-white solid (195g,
100%); "H nmr (d6-DMSO, 8 values): 3.81 (3H, s5); 5.18 (4H, s5); 6.98 (1H, m); 7.16 (1H, d);
7.36 (4H, m); 7.50 (2H, m); 7.58 (2H, m).

s

S

]

Compound (b)
2M Sodium hydroxide (700ml, 1.40M) was added to a solution of compound (a), methyl 3,5-
di-(2-chlorobenzyloxy) benzoate, (195g, 0.45M) in methanol (600ml)/ tetrahydrofuran
(150ml) and stirred for 6hrs at 55°C. The organics were then removed in vacuo, acidified to
pH 3-4 with concentrated hydrochloric acid, the precipitate filtered, washed with water and

-,
e“b

dried under high-vacuum at 60°C. Compound (b) was obtained as a colourless solid
(-2/3NaCl) (199g, 100%); 'H nmr (d6-DMSO, & values): 5.18 (4H, s); 6.93 (1H, m); 7.15 (1H,
d); 7.37 (4H, m); 7.49 (2H, m); 7.58 (2H, m).

bﬂ Compound (c)
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Oxalyl chloride (7.91m}, 91mM) was added to a suspension of compound (b), 3,5-di-(2-
chlorobenzyloxy) benzoic acid.2/3NaCl (18.3g, 45.4mM) in dichloromethane (500ml)
containing dimethylformamide (4 drops) under argon at ambient temperature. After 16 hrs the
reaction mixture was filtered under argon, concentrated in vacuo then azeotroped with toluene
5 (2x) to give the title compound as an off-white solid (17.5g, 100%); 'H nmr (d6-DMSO, &

values): 5.18 (4H, s); 6.94 (1H, m); 7.16 (1H, d); 7.35 (4H, m); 7.50 (2H, m); 7.58 (2H, m).

EXAMPLE B

Route 2a: 2-[3.5-di-(2-chlorobenzyvloxy)henzoyll aminothiazole-5-carboxylic acid

s

A solution of ethyl 2-[3,5-di-(2-chlorobenzyloxy)benzoyl] aminothiazole-5-carboxylate
(158mg, 0.28 mmol) in THF (2 ml) was treated with sodium hydroxide solution (0.57 ml of
2M, 1.4 mmol), and the reaction stirred at 40 - 50 deg C, until complete hydrolysis was
achieved (with tlc monitoring, approximate reaction time 2hrs). The resulting solution was

15 cooled, diluted with water (5 ml) and acidified to pH1 using c.HCI. The precipitate thus
formed was filtered off, washed (water) and dried to give the title compound as a colourless
solid, 130mg, "H NMR § (d-DMSO): 5.25 (4H, s); 7.0 (1H, 5); 7.4 (6H, m); 7.5 (2H, m); 7.6
(2H,m); 8.2 (1H, d).

The requisite starting material was prepared by a route analogous to that given in Example A.

EXAMPLE C
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A suspension of methy] [3,5-di-(2-chlorobenzyloxy)benzoyl] aminobenzene-3-carboxylate
(455mg, 1.04 mmot) in THF was treated with sodium hydroxide solution (0.85 ml of 2M, 1.7
mmol), and the reaction stirred at ambient temperature, with tic monitoring. Methanol (3
drops) and further additions of sodium hydroxide solution (2 x 0.85 ml of 2M, 3.4 mmol)

5 were made, until complete hydrolysis was achieved. The resulting solution was diluted with
water (30 ml) and acidified to pH1 (2M HCI); the precipitate thus formed was filtered off,
washed (water) and dried to give the title compound as a colourless solid, 328mg, 'H NMR §
(ds-DMSO): 5.25 (4H, s5); 7.0 (1H, 5); 7.4 (6H, m); 7.5 (2H, m); 7.6 (2H,m); 8.2 (1H, d).

10 The requisite methyl ester starting material was prepared by a method analogous to that given
in Exampie A.

EXAMPLE D

Route 3: 2-[3,5-Di-(2-chlorobenzyloxy)benzoyl] amino-4-methyl aminomethyl thiazole
,
15 E)/’

2-[3,5-Di-(2-chlorobenzyloxy)benzoyl)amina}-4-chloromethylthiazole (56mg, 0.10mM) was
dissolved in 33% methylamine in methylated spirit (4ml) and stirred at ambient temperature
for 16hrs. The reaction mixture was concentrated in vacuo, triturated with methanol, filtered
and dried under high-vacuum to give the title compound as a colourless solid (30mg, 57%), 'H

20 nmr (d6-DMSO, § values): 2.63 (3H, m); 4.16 (2H, m); 5.24 (4H, s); 6.99 (1H, 5); 7.38-7.44
(7H, m); 7.52 (2H, m); 7.62 (2H, m); 9.06 (1H, br s); 12.75 (1H, brs).

2-[3,5-Di~(2-chlorobenzyloxy)benzoyl)amino]-4-chloromethylthiazole was prepared from 3,5-
di-(2-chlorobenzyloxy) benzoyl chloride (prepared according to the method described in

25 Example A) and 2-amino 4-chloromethyl-thiazole (JACS, 1946, 68, 2155; prepared by route 1
described in Example A).
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2-[3,5-Di-(2-chlorobenzyloxy)benzoyl)amino]}-6-nitrobenzothiazole (235mg, 0.40mM) was
5 dissolved in ethyl acetate (40ml), ethanol (20ml) 2nd dimethylformamide (5ml). 5%

Palladium on carbon (46mg) was added under an argon atmosphere then the reaction mixture
it stirred under a hydrogen atmosphere for 16hrs. The reaction mixture was filtered through

celite, concentrated in vacuo, triturated with methanol to give the title compound as a pale

yellow solid (140mg, 63%); 'H nmr (d6-DMSO, & values): 5.19 (2H, br s); 5.23 (4H, 5); 6.72
‘ 10 (1H, dd); 6.93 (1H, m); 7.03 (1H, m); 7.35-7.44 (TH, m); 7.51 (2H, m); 7.61 (24, m); 12.46
(1H, brs).

2-[3,5-Di-(2-chlorobenzyloxy)benzoyl)amino]-6-nitrobenzothiazole was prepared from 3,5-
di-(2-chlorobenzyloxy) benzoyl chloride (prepared according to the method described in

15 Example A) and 2-amino-6-nitrobenzothiazole (prepared by route 1 described in Example A).
'H nmr (d6-DMSO, & values): 5.27 (4H, 5); 7.03 (1H, s); 7.38-7.46 (4H, m); 7.49-7.55 (4H,
m); 7.65 (2H, m); 7.93 (1H, d); 8.30 (1H, dd); 9.09 (1H, m); 13.28 (1H, br 3).

EXAMPLE F

5-[3,5-Di~(2-chlorobenzyloxy)benzoyl)amino]-[1,3,4]thiadiazole-2-thiol (200mg, 0.38mM)
was suspended in 2M NaOH (5ml), cooled (ice bath) and 30% aqueous hydrogen peroxide
(0.16ml, 1.54mM) added dropwise then allowed to warm to ambient temperature. After 40hrs
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the reaction mixture was filtered, washed with water then methanol and dried under high-
vacuum to give the title compound as a colourless solid (122mg, 57%); 'H nmr (d6-DMSO, &
values): 5.20 (4H, s); 6.68 (1H, m); 7.37 (4H, m); 7.45 (2H, m); 7.50 (2H, m); 7.62 (2H, m).
MS (M-H") 564, 566.

5-[3,5-Di-(2-chlorobenzyloxy)benzoyl)amino]-[1,3,4]thiadiazole-2-thiol was prepared from
3,5-di-(2-chlorobenzyloxy) benzoyl chloride and 5-amino-{1,3,4]thiadiazole-2-thiol
{Maybridge) by route 1 as described in Example A. "H nmr (d-DMSO, 5 values): 5.21 (4H,
5); 6.98 (1H, m); 7.34-7.40 (6H, m); 7.50 (2H, m); 7.59 (2H, m). MS (M-H*) 516, 518.

EXAMPLE G

thiazolecarboxylic acid

‘%}HM

2-Chlorobenzaldehyde (0.012m), 0.11mM) was added to 2-[(3-isopropoxy-5-
aminobenzoyl)amino]-5-thiazolecarboxylic acid (29mg 0.09mM) and 4A molecular sieves
(90mg) in methanol under an inert atmosphere at room temperature. After 1 hr sodium
cyanoborohydride (7mg, 0.11mM) was added and the reaction mixture stirred for 16 hrs. The
reaction mixture was filtered, concentrated in vacuo, the residue stirred with water then
extracted with ethyl acetate (3x10ml). The organic extracts were washed with brine (20ml),
dried (MgSO,), filtered and concentrated in vacuo to give the title compound as a pale yellow
solid (22mg, 55%); '"H nmr (d6-DMSO, & values): 1.22 (6H, d); 4.36 (2H, m); 4.58 (1H, m);
6.24 (1H, s); 6.47 (LH, m); 6.84 (2H, m); 7.26 (3H, m); 7.37 (2H, m); 7.45 (1H, m); 7.76 (1H,
br 5). MS [M-CO,H]" 400, 402.

2-[(3-isopropyloxy-5-aminobenzoyl)amino)-5-thiazolecarboxylic acid was prepared as

follows:

ok
" --l'

™
&
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2 E i | "\
Compound (d)

3-Nitro-5-hydroxy benzoic acid (6.1g, 33.3mM) was dissolved in methanol (150ml),
concentrated sulfuric acid (2.0ml) was added, and the solution stirred at room temperature for
S5 days. The reaction mixture was concentrated in vacuo, saturated aqueous sodium
hydrogencarbonate (60ml) added cautiously and the aqueous layer extracted with ethyl acetate
(200m!). The organic layer was washed with brine (80ml), dried (MgSO,), filtered and
concentrated in vacuo to give compound (d) as a pale yellow solid (6.0g, 91%); 'H nmr (d6-
DMSO, & values): 3.85 (3H, s); 7.67 (1H, m); 7.75 (1H, m); 8.05 (1H, m); 10.88 (1H, br 5).

. E i

Y Compound (e)
2-Todopropane (0.54ml, 5.4mM) was added to a solution of methyl 3-nitro-5-hydroxy
benzoate (1.06g, 5.4mM) and potassium carbonate (1.12g, 8.1mM) in dimethylformamide
(15ml) under an argon atmosphere at room temperature. The reaction mixture was heated at
60°C for 1hr then additional 2-iodopropane (0.32ml, 3.2mM) added and heating continued for
a further 1hr. The reaction mixture was then concentrated in vacuo, water (50ml) and ethyl
acetate (100ml) added. The organic layer was separated and washed with brine (40ml), dried
(MgSO,) filtered, concentrated in vacuo to give compound (e) as a mobile brown oil; '"H nmr
(d6-DMSO, & values): 1.30 (6H, s); 3.90 (3H, s); 4.84 (1H, m); 7.76 (1H, m); 7.89 (1H, m);
8.16 (1H, m).

o
o® ‘E ? “OH

Y Compound (f) _
2M Sodium hydroxide (12.3ml, 24.7mM) was added to a solution of methyl (3-nitro-5-
isopropoxy) benzoic acid (1.18g, 4.9mM) in methanol (60ml) and stirred for 5hrs at room
temperature. The reaction mixture was then concentrated in vacuo, acidified to pH 1-2 with

2M hydrochloric acid, the precipitate filtered, washed with water and dried under high-
vacuum over silica gel. Compound (f) was obtained as an off-white solid (1.04g, 94%); 'H
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nmr (d6-DMSOQ, & values): 1.30 (6H, s); 4.81 (1H, m); 7.74 (1H, m); 7.85 (1H, m); 8.14 (LH,
m). MS (M-H")" 224,

S
R Compound (g)

Oxalyl chloride (0.75ml, 8.6mM) was added to 3-nitro-5-isopropoxy benzoic acid (1.03g,

4.3mM) in dichloromethane (50ml) containing dimethylformamide (2 drops) under an argon
atmosphere at room temperature. After 3hrs the reaction mixture was concentrated in vacuo

and azeotroped with toluene to give an orange oil which was dissolved in dichloromethane

(40ml). Ethy] 2-aminothiazole-5-carboxylate (0.89g, 5.1mM), diisopropylethylamine (1.77g.
10.3mM) and N,N-dimethylaminopyridine (50mg, 0.43mM) were added and stirred for 1hr

under an argon atmosphere. After which the reaction mixture was concentrated in vacuo then .

the pale brown residue purified on silica gel using 15 to 20% cthyl acetate/isohexane as
eluant. Compound (g) was obtained as a pale yellow solid (1.56g, 92%); ‘H nmr (d6-DMSO,
values): 1.32 (6H, d); 4.88 (1H, m); 7.87 (1H, s); 8.05 (1H, s); 8.14 (1H, s); 8.45 (1H, s).

R
OY Compound (h)

10% Palladium on carbon (20mg) was added under an argon atmosphere to a solution of ethyl @%
2-[(3-isopropoxy-5-nitro)benzoylamino}-5-thiazolecarboxylate (209mg, 0.53mM) in ethyl

acetate (35ml). Hydrogen gas was introduced and the reaction mixture stirred vigorously for

18hrs before filtering through celite and concentration in vacuo to give compound (h) as pale

yellow solid (160mg, 83%); 'H nmr (d6-DMSO, 5§ values): 1.25 (6H, d); 1.29 (3H, t); 4.28

(2H, q); 4.58 (1H, m); 5.31 (2H, br 5); 6.33 (1H, m); 6.81 (1H, m); 6.87 (1H, s); 8.17 (1H, s).

=g

Compound (k)
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2M Sodium hydroxide (0.3ml, 0.57mM) was added to a solution of ethyl 2-[(3-isopropoxyf5-
amino)benzoylamino]-5-thiazolecarboxylate (40mg, 0.11mM) in tetrahydrofuran (1.2mly
methanol (0.5ml) and heated at 50°C for Shrs then at room temperature overnight. The
reaction mixture was then concentrated in vacuo, acidified to pH 4-5 with 2M hydrochloric
acid, the precipitate filtered, washed with water and dried under high-vacuum over silica gel.
Compound (k) was obtained as a red-brown solid (35mg, 100%); 'H nmr (d6-DMSO, §
values): 1.27 (6H, d); 4.63 (1H, m); 6.58 (1H, s); 7.05 (1H, s); 7.16 (1R, s); 8.14 (1H, s).

EXAMPLE H

Route 7: 2-[(3.,5-dibenzyloxybenzoyl)amino]-5-aminopyridine

W T+a

To a stirred solution of 2-[(3,5-dibenzyloxybenzoyl)amino]-5-nitropyridine (910 mg) in DMF
(6 ml) was added Zinc dust (1300 mg) and a solution of ferric chloride hexahydrate (1700 mg)
in water (6 ml). The resulting mixture was stirred at 120°C for three hours. Allowed to cool to
ambient temperature. The mixture was extracted with ethyl acetate, The extract was washed
with water (50 ml), brine (50 ml), dried over MgSO4, then volatile material was removed by
evaporation to leave a solid, which was dried under-high vacuum for 24 hours at 100°C to
give the title compound (518 mg) as a solid, 'H NMR & (ds-DMSO): 5.17 (m, 6H), 6.80 (s,
1H), 7.00 (d, 1H), 7.26 to 7.46 (m, 12H), 7.71 (s, 1H), 7.78 (d, 1H), 10.28 (brs, 1H). MS ES*
426.52 (M+H)".

The requisite 6-[(3,5-dibenzyloxybenzoyl)amino}-3-nitropyridine starting material was
prepared by a method analogous to that given in Example A (route 1), starting from 2-amino-
5-nitropyridine; 'H NMR § (ds-DMSO): 5.18 (s, 4H), 6.90 (s, 1H), 7.29-7.50 (m, 12H), 8.42
(d, 1H), 8.64 (d, 1H), 9.23 (s, 1H), 11.46 (brs, 1H). MS ES* 456.12 (M+H)".
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EXAMPLE 1

propionamide

To a stirred solution of 2-[(3,5-dibenzyloxybenzoyl)amino]-5-aminopyridine (200 mg) in
THF (2 ml) and pyridine (2 ml) was added a solution of 2-acetoxyisobutyryl chloride (98 mg)
in THF (1 ml). The mixture was stirred at ambient temperature for 16 hours. Volatile material
was removed by evaporation. The residue was dissolved in ethyl acetate (50 ml), washed with
water (25 ml), brine (25 ml), dried over MgSO,. Volatile material was removed by
evaporation to leave a gum which was triturated under ether to give the title compound (211
mg) as a solid, 'H NMR 8 (ds-DMSO): 1.55 (s, 6H), 2.08 (s, 3H), 5.18 (s, 4H), 6.85 (5, 1H),
7.29 to 7.50 (m, 12H), 7.98 (dd, 1H), 8.13 (d, 1H), 8.61 (s, 1H), 9.70 (s, 1H), 10.72 (s, 1H).
MS ES" 552.22 (M-H)".

EXAMPLE ]

propionamide

To a stirred suspension of N-{6-[(3.5-dibenzyloxybenzoyl)amino]-pyridin-3-yl } -2-acetoxy-2-
methyl-propionamide (158 mg) in methanol (10 mi) was added a solution of LiOH.H20 (30
mg) in water (1 ml) and THF (3 ml). The mixture was stirred at ambient temperature for 20
hours. Volatile material was removed by evaporation. To the residue was added water (10 ml).
Made acidic with 2M hydrochloric acid. Precipitate filtered off, washed with ethyl acetate, and
dried under high vacuum to give the title compound (120 mg) as a solid, "H NMR § (ds-

Lk
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DMSO): 1.35 (s, 6H), 5.18 (s,4H), 6.88 (s,1H), 7.28 to 7.48 (m, 12H), 8.08 (d, 1H), 8.22 (d,
1H), 8.82 (5,1H), 9.90 (s, 1H), 10.96 (s, 1H). MS ES* 512.16 (M+H)".

EXAMPLE K
Route 10: 3.5-dibenzyloxy-N-(5-{[(terf-butylamino)carbonyllamino}pyridin-2-

yl)benzamide

q ",o”"ﬁ’

A solution of tert-butyl isocyanate (51 mg) in THF (5 ml) was treated with 2-[(3,5-
dibenzyloxybenzoyl)amino]-5-aminopyridine (212 mg), and stirred at ambient temperature for
24 hours. More tert-butyl isocyanate (0.34 ml) added, and stirring continued at ambient
temperature for a further 4 days. Volatile material was removed by evaporation and the
residue was triturated under methanol to give the title compound (159 mg) as a solid, 'H
NMR & (ds-DMSO): 1.30 (s, 9H), 5.18 (s, 4H), 6.09 (s, 1H), 6.85 (s, 1H), 7.32 10 7.50 (m,
12H), 7.78 (dd, 1H), 8.04 (d, 1H), 8.38 (s, 1H), 8.44 (s, 1H), 10.65 (s, 1H). MS ES" 525.61
(M+H)".

EXAMPLEL
Route 11: 3.5-di

yl}benzamide

To a stirred solution of tert-butyl 6-((3,5-di(2-cyanobenzyloxy)benzoyl }amino)pyridin-3-yl(2-
methoxyethyl)carbamate (237 mg) in dichloromethane (10 ml) was added trifluoroacetic acid
(3 ml). The solution was stirred at ambient temperature for three hours. Volatile material was
removed by evaporation. The residue was diluted in DCM (100 ml), washed with 2M sodium
Hydroxide (50 ml), brine (50 ml), dried over MgSO,. Volatile material was removed by
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evaporation 10 give the title compound (190 mg) as a foam, 'H NMR § (dg-DMSO): 3.22 (1,
2H), 3.28 (2, 3H), 3.50 (t, 2H), 5.31 (s, 4H), 6.92 (s, 1H), 7.12 (dd, 1H), 7.34 (s, 2H), 7.57 (m,
2H), 7.75 (m, 5H), 7.82 (d, 1H), 7.91 (d, 2H), 10.49 (br s, 1H). MS ES* 534.41 (M+H)".

The requisite starting materials were prepared as follows:
ion of terz-butyl 2-nit idin-S-yl(2-met thyl ate

oY

To a suspension of C5,CO, (1430 mg) in toluene was added 2-nitro-5-bromopyridine (406

mg), Pd(Ac); (44 mg), 1,1-bis(diphenylphosphino)ferrocene (322 mg) and 2-methyloxyethyl b
amine (0.26 ml). The mixture was stirred at 85°C, under Nitrogen, for 16 hours. Allowed to

cool to ambient temperature. Diluted with ethyl acetate (100 ml), and filtered through a celite

plug. Volatile material was removed by evaporation, the residue was purified by flash .
chromatography on silica, eluted with 50-100% ethyl] acetate in hexane to give a solid which

was added to a solution of di-tert-butyl-dicarbonate (436mg) and N-dimethyl-aminopyridine

(cat) in THF (10 ml). The solution was stirmed for 14 hours at 75°C. Allowed to cool to

ambient temperature, then the volatile material was removed by evaporation. The residue was
dissolved in ethyl acetate (100 ml), washed with water (50 ml), brine (50 ml), dried over

MgSO,. Volatile material was removed by evaporation, the residue was purified by flash
chromatography on silica, eluted with 20-40% ethyl acetate in hexane to give the title @55
compound (359 mg) as a gum, 'H NMR & (CDCL,): 1.49 (s, 9H), 3.33 (s, 6H), 3.62 (t, 2H),

3.86 (t, 2H), 8.06 (dd, 1H), 8.21 (d, 1H), 8.65 (s, 1H). MS ES™ 298.35 M+H)".

Preparation of ferz-butyl 2-aminopyridin-5-vl(2-methox yethyl}carbamate

;/
To a solution of tert-butyl 2-(6-nitropyridin-3-yl)}-4-methoxybutanoate (350 mg) in ethano]

(20 ml) and ethyl acetate (20 ml) was added 10 % Palladium on carbon (100 mg). The
suspension was stirred at ambient temperature for 16 hours under Hydrogen. Filtered through

celite, then volatile material removed by evaporation to give the title compound (299 mg) as a
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solid, '"H NMR § (ds-DMSO): 1.32 (brs, 9H), 3.18 (s, 3H), 3.34 (t, 2H), 3.56 (1. 2H), 5.84 (¢,
2H), 6.37 (d, 1H), 7.17 (dd, 1H), 7.70 (d, 1H). MS ES"* 268.34 (M+H)".

XAMPLE M

cyanobenzyl)oxy]benzamide

The title compound was prepared from N-(5-nitropyridin-2-yl)-3-[(2-chlorobenzyl)oxy]-5-[(2-
cyanobenzyl)oxy)benzamide using a method similar to that described in Route 7.

The requisite starting materials were prepared as follows:

To a stirred solution of 3-acetoxy,5-(2-cyanobenzyloxy)benzoic acid (8760 mg) in THF (100
ml) was added Oxalyl chloride (3.6 ml) and DMF (0.5 ml). The mixture was stirred at ambient
temperature for 3 hours. Volatile material was removed by evaporation. The residue was
dissolved in a mixture of THF (60 ml) and pyridine (40 ml). 2-amino-5-nitropyridine (3919
mg) added. The stirred mixture was heated to 55°C for 16 hours. Volatile material was
removed by evaporation to leave a gum which was purified by flash chromatography on silica
eluted with 1-5% ethyl acetate in hexane to give the title compound (6200 mg) as a solid, 'H
NMR & (ds-DMSO): 2.29 (s, 3H), 5.37 (s, 2H), 7.17 (s, 1H), 7.45 (s, 1H), 7.58 (m, 1H), 7.70
(s .1H), 7.76 (m, 2H), 7.92 (d, 1H), 8.40 (d, 1H), 8.65 (dm, 1H), 9.21 (m, 1H), 11.57 (s, 1H).
MS ES”* 433.48 (M+H)".
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A suspension of 3-{[(S-nitropyridin-2-yl)amino]carbonyl }-5-[(2-cyanobenzyl)oxy]pheny]
acetate (5710 mg) in THF (35 ml) was treated with 25% NaOMe in methanol (6 ml). Stirred
at ambient temperature for 30 minutes. Acidified with 2m hydrochloric acid (25 ml), then
extracted with ethyl acetate (100 ml). The extract was washed with water (50 ml), brine (50
ml), dried over MgSO,. Volatile material was removed by evaporation to give a solid. This
was washed with hot methanol to give the title compound (4358 mg) as 2 solid, LCMS 1t

=2.38 min (90.5%). ES* 391.45 (M+H)".

cyanobenzyl)oxy]benzami

_Q"b

A solution of N-(5-nitropyridin-2-yl)-3-[(2-cyanobenzyl)oxy]-5-hydroxybenzamide (195 mg)

in DMF (3 ml) was treated with Ag,CO, (165 mg) and 2-Chlorobenzyl bromide (0.073 ml). é‘;‘f,“,
Heated to 85°C and stirred for 17 hours under Nitrogen. Allowed to codl to ambient

temperature, Water (25 ml) added. Extracted with ethyl acetate (50 ml), washed with brine (25

ml), dried over MgSQO,. Volatile material was removed by evaporation to give a solid, which

was purified by flash chromatography on silica eluted with 0-5% ethyl acetate in

dichloromethane to give the title compound (43 mg) as a solid, 'H NMR & (ds-DMSO): 5.20

(s.2H), 5.33 (8, 2H), 6.96 (s, 1H), 7.40 (m, 5H), 7.57 (m,2H), 7.72 (m, 2H), 7.90 (d, 1H), 8.40

(d. 1H), 8.64 (dd, 1H), 9.22 (s, 1H), 11.50 (s ,1H). LCMS 1t = 3.27 min (97.4%), ES* 515.50
(M+H)*.
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EXAMPLE N
Route 13: 6-{(3,5-Di-(benzyloxy)benzoyl]amino}-N-[2-

(dimethylamino)ethyl]nicotinamide

Diisopropylethylamine (DIPEA, 0.23ml, 1.3mM) then 1-(3-dimethylaminopropyl)-3-ethyl-
carbodiimide (EDC, 126mg, 0.66mM) were added to a solution of 2-
dimethylaminoethylamine (0.57ml, 0.53mM) and 6-{[3,5-Di-

(benzyloxy)benzoyl]amino }nicotinic acid (0.20g, 0.44mM) in dichloromethane (10ml) under
argon at ambient temperature. After 16 hours the reaction mixture was evaporated in vacuo
at;d then chromatographed on SiQ; using a gradient elution of 10 to 25% methanol in

dichloromethane. The fractions containing product were evaporated to give a cream solid
(0.052g, 25%); "H NMR § (dg-DMSO): 2.67 (6H, s); 3.11 (2H, m); 3.62 (2H, m); 5.18 (4H,
s); 6.88 (1H, s); 7.27-7.52 (12H, br m); 8.18-8.36 (2H, m); 8.90 (1H, s); 10.20 (1H, br s).

EXAMPLE

To acold (-15 degC) solution of 2-[3,5-Di-(2-chlorobenzyloxy)benzoyl)amino]-pyridine-5-
carboxylic acid (305 mg, 0.59 mmol) in dimethoxy ethane (Sml) was added 4-methyl
morpholine (80ul, leq) and isobutyl chloroformate (76ul, 1.02 eq). The reaction mixture was
stirred at -15deg C for 15 mins and then filtered; the residue was washed with dimethoxy
ethane (5x1ml). The filtrate and washings were cooled to -15 deg C and treated with a
suspension of sodium borohydride (22mg, 1eq) in water (1ml). After the effervescence had
ceased, water (50ml) and ethyl acetate (30ml) were added; the reaction mixture was
eveporated to dryness and the residue absorbed onto silica. The required compound was
isolated by flash chromatography (eluting with 5% methanol in dichloromethane) to give the
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title compound as a colourless solid (97 mg), 'H NMR & (ds-DMSO): 4.5 (1H, d), 5.25 (s,
4H), 6.9 (s, 1H), 7.40 (m, 6H), 7.5 (m, 2H), 7.6 (m, 2H), 7.75 (dd, 1H), 8.10 (d, 1H), 8.3 (s,
1H), 10.8 (br s, 1H); LCMS 1t = 3.25 min (100%), ES* 509 (M+H)".

To a solution of 2-[(3,5-di-(2-chlorobenzylox ybenzoyl)amino]-6-aminopyridine (220 mg, 0.45
mmol) in tetrahydrofuran (4 ml) was added pyridine (43 mg, 0.54 mmol) and acetyl chloride

10 (42 mg, 0.54 mmol), and the reaction mixture stirred at ambient temperature for 16 hours. The
reaction mixture was diluted with diethyl ether and washed successively with water, 1M citric
acid, and water; the solution was dried over magnesium sulfate and the solvent removed in
vacuo to give a yellow solid (154mg). Trituration with methanol gave the title compound
(75mg), 'H NMR § (d-DMSO): 3.3 (3H, 5), 5.25 (s, 4H), 6.95 (s, 1H), 7.3 (d, 2H), 7.4 (m,

15 4H), 7.5 (m, 2H), 7.6 (m, 2H), 7.7 (m, 1H), 7.8 (m, 2H),10.14 (br 5, 1H), 10.36 (br s, 1H); ES*
536/538 (M+H)*.

The starting material, 2-[(3,5-di-(2-chlorobenzyloxybenzoyl)amino}-6-aminopyridine, is

exemplified herein as Example number 106.

20

Tributyltin azide (156 pL, 0.57 mmol) was added to 2 suspension of 3,5-bis(benzyloxy)-N-(5-
25 cyanopyridin-2-yl)benzamide (180 mg, 0.41 mmol) in toluene (3 mL). The mixture was

=0
%
"
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heated at reflux for 16 hours. The suspension was cooled and partitioned between ethyl (\/\
acetate and hydrochloric acid (1M). The organic layer was concentrated in vacuo and the
residue was purified by MPLC on silica MPLC (eluting with 1% methanol / DCM to 15%
methanol / DCM).The tetrazole was obtained as a colourless solid (113 mg, 57%). 'H NMR

5 & (ds-DMSO): 5.19 (4H, s); 6.88 (1H, s); 7.26-7.48 (12H, m); 8.40 (1H, d); 8.46 (1H, dd);
9.04 (1H, s); 11.13 (1H, brs); ™/, (LCMS; ESI+) 479 (MH").

The requisite starting material was prepared as follows:

10 arati f 3,5-bis(benzyl -N-(5-cyanopyridin-2-yl)benzamide

GIQ)L“J;Y"
3

The title compound was prepared as described in Example A (route 1), starting from 2-amino-

5-cyanopyridine and 3,5-bis(benzyloxy) benzoyl chloride, 'H NMR § (ds-DMSO): 5.19 (4H,

5); 6.89 (1H, m); 7.26-7.46 (12H, m); 8.27 (1H, dd); 8.33 (1H, d); 8.84 (1H, s); 11.23 (1H, br
15 s); "/, (LCMS; ESI+) 436 (MH").

o
w3

The requisite 2-amino-5-cyanopyridine starting material may be purchased (Bionet Research,

and other suppliers), or may be prepared according to the method given in W095/06034.

20 EXAMPLE R
Route 17: 3,5-bis(benzylox

ylibenzamide



10

15

20

25

WO 03/015774 PCT, IGBGZIOEIN:S
-68 -

Ethyl chloroformate (32 pL, 0.33 mmol) was added to a solution of 3,5-bis(benzyloxy)-N-|{5-
[(hydroxyamino)(imino)methyl]pyridin-2-yl }benzamide (140 mg, 0.30 mmol) in pyridine (5
mL). This solution was heated at reflux overnight. The mixture was cooled and concentrated
under reduced pressure. DCM and methanol were used to dissolve the remaining material and
the solution was washed with water. The organic solution was concentrated under reduced
pressure and the residue was purified on silica by MPLC (eluting firstly with 5% methanol /
DCM then 10% methanol / DCM). The title compound was obtained as a colourless solid
(103 mg, 70%)."H NMR & (de-DMSO): 5.19 (4H, s); 6.87 (1H, 5); 7.28-7.46 (12H, m); 8.21
(1H, dd); 8.38 (1H, d); 8.79 (1H, 5); 11.14 (1H, br s); "/, (LCMS; ESI+) 495 (MH").

A mixture of 3,5-bis(benzyloxy)-N-(5-cyanopyridin-2-yl)benzamide (212 mg, 0.49 mmol),
tricthylamine (170 puL, 1.22 mmol) and hydroxylamine hydrochloride (85 mg, 1.22 mmol} in
ethanol (5 mL) was heated at reflux overnight. The mixture was cooled and concentrated e

under reduced pressure. The residue was purified by MPLC on silica eluting with 5%
methanol / DCM then 15% methanol / DCM. The title compound was obtained as a colourless
solid (171 mg, 75%).'"H NMR & (ds-DMSO): 5.19 (4H, s); 5.92 (2H, s5), 6.87 (1H, 5); 7.28-
7.48 (12H, m); 8.06 (1H, dd); 8.17 (1H, d), 8.65 (1H, s); 5.68 (1H, s); 10.85 (1H, brs); “/;
(LCMS; ESI+) 469 (MH™).

The requisite 3,5-bis(benzyloxy)-N-(5-cyanopyridin-2-yl)benzamide was prepaerd as
described in Example P (route 15).
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EXAMPLE S

Route 18: [(2- i i idi llamino]({oxo)acetic acid

Methy! oxalyl chloride (37 uL, 0.4 mmol) was added to a mixture of N-(5-aminopyridin-2-yl)-
3,5-bis(benzyloxy)benzamide (150 mg, 0.36 mmol) and tricthylamine in DCM (5 mL). The
mixture was stirred for 1 hour under an atmosphere of nitrogen. The solution was diluted with
DCM and washed with water. The organics were concentrated under reduced pressure and the
residue was purified on gilica by MPLC (eluting with 1% methanol / DCM to 15% methanot /
DCM) to give a colurless solid (110 mg). This material was dissolved in THF (2 mL). Water
(3 mL) and sodium hydroxide (0.5 mL, 2M, 1 mmol) were added. The mixture was stirred for
1 hour before being acidified with hydrochloric acid (2M) and diluted with water. The
resulting precipitate was isolated by filration, washed with water and dried in vacuo. The title
compound was obtained as a colourless solid (88 mg, 50%)."H NMR 5 (ds-DMSO): 5.18 (4H,
8); 6.88 (1H, g); 7.30-7.50 (12H, m); 8.17 (2H, s); 8.79 (1H, s); 10.79 (1H, s); 10.93 (1H, br
8); ™/, (LCMS; ESI+) 498 (MH™).

The requisite starting material was prepared according to Example H (route 7).

EXAMPLE T:
By analogous methods to those described above the following compounds, Example numbers

T to Tzo, were also made.

Compound Ty was prepared by Route 1b (multi-parallel synthesis), as follows. To the
appropriate acis (6.0 mmol) in dichloromethane (25 mis) was added 1 drop of
dimethylformamide and the mixture stirred at room temperature under argon. The oxalyl -
chloride (0.867 mils) was added to the acid and stirred at room temperature for 2 hrs. The
solvent was removed in Genevac DD4 , and resulting residue azeotroped with
dichloromethane (3 x 10 mis), then dried high vacuum for Zhrs. The resulting acid chloride
was then dissolved in THF (30 mls) and 5mls of the solution was added to one of the set of
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six amines in THF / Pyridine (5mls). The resulting mixture was stirred overnight at room

. . temperature, diluted with ethyl ecetate (5mls). The resulting solution was transferred to the

Allex automated extractor and washed with water (2x5mis), sodium hydrogen carbonate
(5mis), IM citric acid (Smls), brine (5mis) dried (magnesium sulphate) and evaporated in
Genevac DD4. The resulting gum was triturated with methanol (1-2 mls) and the resulting
solid filtered, washed methanol and air-dried.

1H NMR d (d6-DMSO):
5.26 (4H, s); 6.96 (1H,
m); 7.38-7.45 (6H, m);
7.53 (2H,m); 7.62 (2H, €l
m); 8.43 (1H, d); 8.49 ’
(1H, m); 9.42 (1H, m);
11.13 (1H, s).

2 i TH NMR d (d6-DMSO);
O:' 3 s.;zs (4H, 5); s(.s:l (1 |-)|
Im); 7.36-7.45 (6H, m):
A 7.53 (2H,m); 7.63 (2H,

Im); 8.64 (1H, d); 9.26
(1H, d); 11.33 (1H, s).

3 i 1H NMR d (d6-DMSO):
5.24 (4H, s); 6.95 (1H,

O; ‘:],- s); 7.35-7.40 (6H, m); ¢
¢ 7.50 (2H, m); 7.60
(2H,m); 8.61 (1H, s);

9.22 (1H, 8); 11.25 (1H,
br s).
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1H NMR d (d6-DMSO):
5.36 (4H, s); 7.00 (1H,
m); 7.44 (2H, d); 7.55-
7.64 (2H, m); 7.77 (4H,
m); 7.93 (2H, d); 8.43
(1H, d); B.49 (1H, m);
9.43 (1H, s); 11.17 (1H,
s).

1H NMR d (d6-DMSO):
3.90 (3H, s); 5.24 (4H,
s); 6.97 (1H, m); 7.39
(8H, m); 7.50 (2H, m);
7.60 (2H, m); 9.02 (1H,
s); 9.52 (1H, s); 11.54
(1H, br s).

1H NMR d (d6-DMSQ):
5.24 (4H, s); 6.96 {1H,
m); 7.39 (6H, m);
7.51(2H, m); 7.62 (2H,
m); 8.98 (1H, s); 9.48
(1H, 8); 11.44 (1H, br s).

1H NMR d (d6-DMSO):
5.34 (4H, s); 7.00 (1H,
s}, 7.57 (2H, m); 7.75
(4H, m); 7.91 (2H, d);
9.00 (1H, s); 9.52 (1H,
s); 11.83 (1H, s); 13.43,
(1H br s).

&
Oﬁd\um’w
&
‘%Q;}n*
&

; o - ;
o
5/

B fr’{;’?-o
&

1H NMR d (d6-DMSO):
2.29 (3H, s); 2.33 (3H,
s); 3.24 (m, 2H); 4.21
{2H, t); 5.12 (2H, s);
6.80 {1H, m); 7.21 (4H,
m); 7.31 (1H, m); 7.40
(2H, m); 8.39 (1H, m);
8.45 (1H, m); 8.82 (1H,
s); 8.38 (1H, s); 11.06

(1H, br s).
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NMR d (dg-DMSO):
1.25 (d, 12H), 4.7 (hept,
2H), 6.6 (d, 1H), 7.2 (d,
2H), 8.4 (d, 1H), 8.45 (t,
1H), 9.4 (s, 1H), 11.0 (brs,
1H).

10 H ;:)

g

'H NMR & (d¢-DMSO):
2.37 (s, 3H), 3.24 (t, 2H),
4.23 (t, 2H), 4.65 (d, 2H),
5.28 (d, 1H), 5.42 (d, 1H),
16.05 (m, 1H), 6.75 (s, 1H),
7.23 (s, 2H), 8.43 (s, 1H),
8.84 (s, 1H), 9.40 (s, 1H),
11.07 (br s, 1H).

11 (J:\; ::l, 1

'H NMR § (ds-DMSO):
2.32 (s, 3H), 2.35 (s, 3H),
3.21 (t, 2H), 4.21 (1, 2H),
5.13 (s, 2H), 6.81 (s, 1H),
7.14-7.26 (m, 4H), 7.32
(1H, 5), 7.41 (1H, d), 8.51
(s, 1H), 8.81 (s, 1H), 9.39
(s, 1H), 11.34 (brs, 1H).

12 1 364 'H NMR 8 (d,-DMSO): 2.12 (s,
’[‘5\ . 6H), 3.81 (s, 3H), 5.05 (s, 2H),
° 6.95 (s, 1E), 7.05 (s, 2H), 7.1 (s,
¢ I)*::‘I: J 1H), 7.72 (d, 1H), 7.78 (s, 1H),
o 8.36 (d, 1H), 8.43 (s, 1H), 9.4
(s, 1H), 10.92 (br s, 1K)
13 1b 412 [|410
0} ; 5,03
H
14 1b 330
/[ 5\ o N
0 ﬂ" 1"]
\D H
288

15 1b
J
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17 . T
"a, :po_‘.-!
N
18 J‘b ib  [400
. H]’O‘
19 S 22, | 428 | 426 (aa.]ism. g}nlas?-:.z)sl.zs
" .d), 3.07 2H, 1), 4.
T L) le (2H. 1), 4.70 (1H, m), 6.71
Ut.'i " (1H, m), 7.12 (1H, m), 7.24

(2H, m), 7.30 (1H, m), 7.46

(]’\—’ (1H, m), B.98 (1H, d). 9.48
]

(1H, d), 11.33 (1H, 5), 13.24
20 ’ la k.73

(1H, br s).
* For Example 7, the ester inlermediate was prepared by route 1:

S < QPN

"H NMR 8 (dg-DMSO): 3.90 (3H, s5); 5.34 (4H, s); 7.01 (1H, s); 7.43 (2H, s); 7.58 (2H, m);
5 7.74 (4H, m); 7.91 (2H, d); 9.02 (1H, s); 9.52 (1H, s); 11.57 (1H, br s).



10

WO 03/015774 PCT/GBU2/03745

EXAMPLE U

thiadiazole

(Route 19)

Ceacan

Formaldehyde (37% in water) (0.033m], 0.44mM) was added to 2-[3-{2-(4-methyl thiazol-5-
yl ) ethoxy}-5-amino] benzoylamino}-[1,3,4]-thiadiazole (27mg 0.074mM) and 4A molecular
sieves (0.2g) in methanol (4ml)/acetonitrile (3ml)/ g.AcOH (2 drops) under an inert
atmosphere at room temperature. After 150 mins sodinm cyanoborohydride (7mg, 0.12mM)

was added and the reaction mixture stirred for 40 hrs. The reaction mixture was filtered,

- concentrated in vacuo, the residue acidified with 2M HCI to precipitate a colourless solid.

15

20

25

Purified on silica gel (50 to 75% EtOAc/iso-hexane) gave the title compound as a colourless
solid (25mg, 85%); 'HNMR 3 (d-DMSO): 2.35 (s, 3H), 2.93 (s, 6H), 3.22 (m, 2H), 4.19 (m,
2H), 6.41 (m, 1H), 6.98 (m, 1H), 7.06 (m, 1H), 8.80 (s, 1H), 9.17 (s, 1H).

The requisite 2-[3-{2-(4-methyl thiazol-5-yl ) ethoxy}-5-amino] benzoylamino)-[1,3.4]-
thiadiazole starting material was prepared as follows:

SQacas

10% Palladium on carbon (80mg) was added under an argon atmosphere to & solution of 2-[3-
{2<(4-methy] thiazol-5-yl ) ethoxy}-5-nitro] benzoylamino}-{1,3,4]-thiadiazole (0.38g, 0.99
mM) in ethyl acetate (40ml). Hydrogen gas was introduced and the reaction mixture stirred
vigorously for 18hrs before filtering through celite, concentration in vacuo and replacement of
the catalyst (B0mg). After stirring under hydrogen gas for a further 18hrs a final catalyst
change was carried out. Afterwhich the crude aniline was purified on silica gel (1% to 4%
MeOH/DCM) to give 2-[3-{2-(4-methy] thiazol-5-yl ) ethoxy}-5-amino] benzoylamino}-
[1,3,4])-thiadiazole as a colourless solid (0.1g, 28%); MS (M-H") 360.

&

hoN-)
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Oxalyl chloride (0.20ml, 2.35mM) was added to 3- { 2-(4-methyl thiazol-5-yl ) ethoxy}-5-nitro
benzoic acid (0.72g, 2mM) in dichloromethane (30mi) containing DMF (2 drops) under an
argon atmosphere at room temperature. After 3hrs the reaction mixture was concentrated in
vacuo and azeotroped with toluene to give an off-white solid. The acid chloride and 2-amino-
[1.3,4]-thiadiazole (0.19g, 1.9 mM) were dissolved in DCM (20ml) then DIPEA (0.96ml, 5.6
mM) and DMAP (0.04g, 0.3 mM) added. After stirring overnight under argon the reaction
mixture was concentrated, purified on silica gel (50%t075%to100% EtOAc/iso-hexane) gave
a pale yellow solid which was triturated with MeOH to give 2-[3-(2-(4-methy) thiazol-5-yl )
ethoxy}-5-nitro] benzoylamino}-[1,3,4]-thiadiazole as a colourless solid (0.30g, 48%); 'H
NMR 5 (de-DMSOY): 2.37 (s, 3H), 3.26 (t, 2H), 4.35 (t, 2H), 7.89 (m, 1H), 8.09 (s, 1H), 8.47
(s, 1H), 8.81 (s, 1H), 9.24 (s, 1H).

Sen e
O.";O

DIAD (3.16ml, 16.1mM) was added to a stirred solution of methy] 3-nitro-5-hydroxy
benzoate (2.11g, 10.7mM), 4-(2-hydroxy ethyl)-5-methyithiazole (1.55ml, 12.8mM), and
triphenylphosphine (4.21g, 16.1 mM) in THF (50ml) under an argon atmosphere at room
temperature. After 1hr reaction mixture concentrated in vacuo, residue triturated with diethyl
ether to give a colourless solid (triphenylphosphine oxide). Diethyl ether conc. to give a dark
brown gum, purification on silica gel (50% to 75% BtOAc/iso-hexane) gave the product
contaminated with reduced DIAD and triphenylphosphine oxide (6.8g). The crude product
was dissolved/suspended in MeOH (80ml), 2M NaOH (20m!, 40 mM) added, heated at 65°C
for 4 hrs then cooled and concentrated. The residue was diluted with water (140ml)Y 2M
NaOH (40ml), the precipitated triphenylphosphine oxide filtered, then acidified with c. HCl to
pH1-2. The precipitate was filtered, washed with water, dried under high-vacuum to give 3-
{2-(4-methy] thiazol-5-yl ) ethoxy}-S-nitro benzoic acid as a colourless solid (3.12g, 79%
over 2 steps); 'H NMR 8 (ds-DMSO): 2.39 (s, 3H), 3.23 (1, 2H), 4.35 (1, 2H), 7.78 (s, 1H),
7.90 (m, 1H), 8.22 (s, 1H), 8.93 (5, 1H).
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(Route 20)

A

A solution of 2-[3-{2-(4-methyl thiazol-5-y] ) ethoxy}-5-allyloxy] benzoylamino]-[1,3,4]-
thiadiazole (1.1g, 2.7 mmol) in tetrahydrofuran (40ml) was stirred under an argon atmosphere

and treated with Meldrum's acid (0.79g, 5.4mmol) and tetrakis (triphenyl phosphine) €
palladium (0) (825mg, 0.7mmol, 0.25 eq) and the resulting yellow solution stirred at ambient
terhperature for 2 hours. Sequential triturations with dichloromethane and hot tetrahydrofuran

gave 2-[3-{2-(4-methyl thiazol-5-yl ) ethoxy}-5-hydroxy] benzoylamino]-[1,3,4]-thiadiazole

as a colouriess solid (0.59g, 59%), 'H NMR & (dg-DMSO): 2.35 (s, 3H), 3.2 (1, 2H), 4.2 (t,

2H), 6.55 (m, 1H). 7.05 (s, 1H), 7.2 (s, 1H), 8.81 (s, 1H), 9.2 (s, 1H), 9.8 (br s, 1H); m/z 363
(M+H)+, 361 (M-H)-.

S N’D
o

The requisite 2-[3—[2—(4—1hethyl thiazol-5-yl } ethoxy}-5-allyloxy] benzoylamino]-[1,3,4]-
thiadiazole starting material was prepared according to the appropriate generic alkylation
method, and the resulting benzoic acid coupled with 1,3,4-thiadiazole according to Route 1.
The analytical data on all intermediates was consistent with the proposed structures,
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EXAMPLE W

(Route 21)

rrErl B

A solution of 2-(3-isopropoxy-5-formyl)benzoy! aminothiazole (0.11g, 0.39mmol) in
dichloromethane was treated with dimethylamine (0.074ml of an approx. 5.6M solution in
ethanol, 0.41mmol, 1.1 eq) and stirred under argon for 10 mins. To the solution was added
sodium tris-acetoxy borohydride (0.11g, 0.53mmol, 1.4 eq), and the resulting mixture stirred
overnight at ambient temperature. Further reagents were then added (same quantities as
before) and the mixture again stired overnight at ambient temperature. The solution was
treated with saturated sodium bicarbonate solution (10ml) and stirred for 20 mins; it was then
extracted twice with dichloromethane, the organic extracts dried over magnesium sulfate and
evaporated in vacuo to give the product as a colourless oil. This was dissolved in ethyl acetate
and the solution treated with an ethereal solution of HC] (excess of 1M); the precipitate thus
formed was filtered under argon and washed with dicthyl ether to give 2-(3-isopropoxy-5-
dimethylaminomethyl)benzoyl aminothiazole hydrochloride as a colourless solid (0.1g, 72%),
'H NMR 8§ (ds-DMSO): 1.31 (d, 6H), 2.71 (s, 6H), 4.26 (m, 2H), 4.76 (m, 1H), 7.29 (d, 1H),
7.42 (m, 1H), 7.55 (d, 1H), 7.70 (s, 1H), 10.66 (bs, 1H).

The requisite starting material was prepared as follows:

EXAMPLE X

2-(3-isopropoxy-5-formyl)benzoyl aminothiazole

(Route 22):
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A solution of 2-(3-isopropoxy-5-hydroxymethyl)benzoyl aminothiazole (0.115g, 0.39mmol)
in tetrahydrofuran (8ml) was treated with munganese dioxide (0.27g, 3.1mmol, 8eq) and the
resulting suspension stirred overnight at ambient temperature; additional oxidant (0.1g
portions) was added until all the starting material was consumed (tic). The suspension was
filtered, the residue washed well with ethyl acetate, and the combined filtrate and washings
evaporated in vacuo to give the product as a pale yellow solid, "H NMR § (dg-DMSO): 1.31
(d, 6H), 4.82 (m, 1H), 7.26 (d, 1H), 7.56 (d. 1H), 7.59 (5. 1H), 7.94 (d, 1H), 8.15 (s, 1H),
10.00 (s, 1H), 12.77 (bs, 1H).

The requisite starting material was prepared as follows:

EXAMPLE Y
2-(3-isopropoxy-S-hydroxymethyl)benzoyl aminothiazole
(Route 23)

h¢ ,"0

Standard ester cleavage of 2-(3-isopropoxy-3-acetoxymethyl)benzoyl aminothiazole (0.15g,
0.46 mM) using 2M NaOH/THF/MeOH for 1 hour gave 2-(3-isopropoxy-5-
hydroxymethyl)benzoyl aminothiazole as a colourless solid (0.149g, 100%); '"H NMR 5 (ds-
DMSO): 1.28 (d, 6H), 4.51 (s, 2H), 4.71 (m, 1H), 7.05 (s, 1H), 7.25 (d, 1H), 7.50 (s, 1H), 7.53 @%
(d, 1H), 7.58 (s, 1H), 12.50 (bs, 1H).

The requisite 2-(3-isopropoxy-5-acetoxymethyl)benzoyl aminothiazole was prepared by a
standard coupling between 3-isopropoxy-5-acetoxymethyl benzoyl chloride and 2-
aminothiazole according to Route 1, to give the title compound as a pale yellow oil, & (de-
DMSO0): 1.3 (d, 6H), 2.1 (s, 3H), 4.75 (hept, 1H), 5.1 (s, 2H), 7.15 (s, 1H), 7.25 (d, 1H), 7.65
(d, 1H), 7.6 (m, 2H), 12.6 (bs, 1H).
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The requisite 3-isopropoxy-S-acetoxymethyl benzoic acid was prepared as follows:

OH

Y

A solution of 3-isopropoxy-5-hydroxymethyl benzoic acid (0.77g, 3.7mmol) in
5 dichloromethane (20ml) was cooled (ice-bath) and stirred under argon; pyridine (1.18ml,
14.6mmol, 4eq) was added followed dropwise by acetyl chioride (0.55ml, 7.7 mmol, 2.1 eq).
The mixture was stirred for 5 mins, then aliowed to warm to ambient temperature over 90
. mins. Water (20ml) was added, the mixture stirred for 2 hrs, then allowed to stand overnight.
" The organic layer was separated, the aqueous portion washed with dichloromethane, and the
10 dichloromethane fractions combined and evaporated. The resulting pale yellow oil was
dissolved in ethyl acetate and the solution washed with 0.05M aqueous HC| (20ml); the
. organic layer was separated, dried over magnesium sulfate and evaporated in vacuo to give the
product as a pale yellow solid, 'H NMR & (ds-DMSO): 1.25 (d, 6H), 2.06 (s, 3H), 4.65 (hept,
1H), 5.05 (s, 2H), 7.12 (s, 1H), 7.31 (d, 1H), 7.46 (s, 1H).
15 _
The requisite 3-isopropoxy-5-hydroxymethyl benzoic acid starting material was prepared as

follows:

Y

on
Standard 2M NaOH/THF/MeOH cleavage of methyl 3-isopropoxy-5-hydroxymethyl benzoate

20 (1.12g, 5.0 mM) gave the title compound as a colourless solid (0.98g, 94%); 'H NMR & (ds-
DMSO): 1.25 (d, 6H), 4.47 (s, 2H), 4.60 (m, 1H), 5.23 (bs, 1H), 7.06 (s, LH), 7.24 (s, 1H),
7.45 (s, 1H).

The requisite methyl 3-isopropoxy-5-hydroxymethyl benzoate starting material was prepared

25 as follows:

\r‘pio'
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Mono-methyl-5-isopropoxy-isophthalate (5.15g, 21.6 mM) was dissolved in THF (180ml), .
cooled to 2°C and borane:THF complex (72ml of 1.5M solution in THF, 0.11 mM) added
dropwise over 15 mins, maintaining an internal temperature of < 5°C. After 15 mins the
reaclion mixture was warmed to ambient temperature, stirred for 3 hrs before cooling (ice
bath) and quenching with pieces of ice. When no further reaction observed brine (150mly
diethyl ether (150ml) added. The organic layer was removed, aqueous extracted with
additional diethyl ether (1x100ml), combined organics washed with brine (1x100ml), dried
(MgSO,), filtered and concentrated. Purified on silica gel (20-25% EtOAc/isohexane) to give
the titie compound as a colourless solid (3.57g, 74%), THNMR § (de-DMSO): 1.26 (d, 6H),
3.82 (s, 3H), 4.50 (d, 2H)}, 4.63 (m, 1H), 5.26 (t, 1H (-OH)), 7.10 (s, 1H), 7.25 (s, 1H), 7.47 (s,
1H). &

The requisite mono-methyl-5-isopropoxy-isophthalate starting material was prepared as

follows:

\ru -

[+]
2M NaOH (1.03g, 25.9 mM) in methanol (9 ml) was added to a solution of dimethyl-5-
isopropoxy-isophthalate (5.68g, 22.5 mM) in acetone (45ml) and stirred at ambient
temperature overnight. The reaction mixture was concentrated, acidified (2M HCI) to pH1-2,
filtered, washed with water and dried under high vacuum to give 14279/66/1 as a colourless
solid (5.25g, 98%) (contains 15-20% diacid); MS (M-H')" 237. .

1
o

The requisite dimethyl-5-isopropoxy-isophthalate starting material was prepared as follows:

-~

o
Dimethyl-5-hydroxy-isophthalate (5.2g, 24.6 mM), potassium carbonate (4.07g, 29.5 mM),
potassium iodide (0.82g, 4.9 mM) and 2-bromopropane (2.4ml, 25.8 mM) in DMF (50mi)
was heated at 90°C for 3hrs, after which additional 2-bromopropane (2.4ml), potassium
carbonate (2.2g) was added, heated for a further 4hrs then cooled to room temperature and
concentrated. EtOAc (150ml) was added then washed with water, brine, dried (MgSOy,),
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filtered and concentrated to give a pale yellow oil which solidified on standing (6.0g, 97%);
MS (MH™) 253.

EXAMPLE Z

H Yo

A solution of 2-(3-isopropoxy-35-hydroxymethyl)benzoyl aminothiazole-5-carboxylic acid
(0.42g, 1.25mmol) in tetrahydrofuran (50ml) was treated with Dess-Martin periodinane
(DMP, 0.58g, 1.37mmol, 1.1 eq) and stirred at ambient temperature for 90 mins. The solvent
wag removed in vacuo, and the residue treated with dichloromethane and filtered. The residue
was partitioned between cthyl acetate and sat'd sodium bicarbonate solution containing
sodium thiosulfate solution (ca_'l eq of 2.1 M), and the resulting 2-phase mixture stirred
vigorously before being acidified to ca pH6. The title compound was isolated by filtration as a
colourless solid, (0.145g, 35%), '"H NMR § (d-DMSO0): 1.32 (d, 6H), 4.79 (m, 1H), 7.62 (m,
1H), 7.92 (m, 1H), 8.13 (s, 1H), 8.18 (s, 1H), 10.03 (s, 1H).

The requisite 2-(3-isopropoxy-5-hydroxymethyl)benzoyl aminothiazole-5-carboxylic acid
starting material was prepared according to the procedure given in Route 2a and is
exemplified as Example Ij;.

EXAMPLE AA

A solution of iso-butyl triphenyl phosphonium bromide (0.45g, 1.13mmol, 3.1 eq) in
tetrahydrofuran (20ml) was treated with potassium t-butoxide (1.1ml of 1M in
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tetrahydrofuran, 1.13mmol, 3.1 eq) and stirred at 0 deg C under argon. To this was added 2-
(3-isopropoxy-3-formyl)benzoyl aminothiazole-5-carboxylic acid (0.122g, 0.36mmol), and
the resulting solution stirred for 100 mins, allowing to warm to ambient temperature. Water
was added and the solvent removed in vacuo; the residue was partitioned between water and
ethyl acetate and the layers separated. The aqueous portion was neutralised (2M HCI) and
extracted twice with ethyl acetate; the organic extracts were dried (MgSO,), filtered and
concentrated and the residue purified by chromatography on silica gel (10g Bondelut
cartridge, eluting with dichloromethane containing methanol, 10% v/v) to give the title
compound as a colourless solid (0.012g, 9%); 'H NMR § (ds-DMSO): 1.01 (d, 6H), 1.29 (d,
6H), 2.81 (m, 1H), 4.72 (m, 1H), 6.53 (dd, 1H), 6.29 (d, 1H), 6.97 (s, 1H), 7.50 (s, 1H), 7.53
(s, 1H), 8.11 (s, 1H), 8.18 (s, 1H). &

The requisite 2-(3-isopropoxy-5-formyl)benzoyl aminothiazole-5-carboxylic acid was
prepared according to the procedure given under Example Z (Route 24); see Example Ilgo.

EXAMPLE BB
2-[3-isopropoxy-5-(4-methyl-1-piperidinocarbonylmethyleneoxy)] benzovl

aminothiazole.

(Route 26)
2

This was prepared by a standard acid chloride coupling (Exampie A, Route 1), starting from
2-(3-isopropoxy-5-carboxymethylene oxy) benzoyl aminothiazole, to give the title compound,
'H NMR 8§ (ds-DMSO): 1.28 (d, 6H), 2.18 (s, 3H), 2.24 (m, 2H), 2.32 (m, 2H), 3.44 (ap t,
4H), 4.65 (m, 1H), 4.85 (s, 2H), 6.68 (ap t, 1H), 7.19 (m, 1H), 7.24 (ap d, 2H), 7.55 (ap d,
1H), 12.45 (bs, 1H); m/z 419 (M+H)", 417

(M-HY.
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The requisite 2-(3-isopropoxy-5-carboxymethylene oxy) benzoyl aminothiazole was prepared
from 2-(3-isopropoxy-5-methoxycarbonylmethylene oxy) benzoyl aminothiazole by standard
ester hydrolysis (Route 2a); "H NMR § (ds-DMSO): 1.28 (d, 6H), 4.69 (m, 1H), 4.73 (s, 2H),
6.66 (ap t, 1H), 7.22 (s, 1H), 7.27 (ap d, ZH), 7.53 (ap d, 1H); m/z 337.31 (M+H)" 335.27 (M-
HY

TQJL“J:,\
e

The requisite 2-(3-isopropoxy-5-methoxycarbonylmethylene oxy) benzoyl aminothiazole
starting material was prepared from 3-isopropoxy-3-(methoxycarbonyl)methoxybenzoic acid
and 2-aminothiazole (48% isolated yield) by a standard acid chloride coupling (Route 1); 'H
NMR & (de-DMSO): 1.27 (d, 6H), 3.70 (s, 3H), 4.71 (m, 1H), 4.86 (s, 2H), 6.99 (1, 1H), 7.23
(t, 1H), 7.26-7.27 (m, 2H), 12.53 (s, 1H); m/z 351.31 (M+H)", 349.28 (M-H)’

T,Q,lm

10

The requisite starting material was prepared from 3-isopropoxy-5-(methoxycarbonyl

methylene oxy) benzoic acid was prepared by monoesterification of 3-isopropoxy-S-
(carboxymethylene oxy) benzoic acid (78% isolated yield) using the conditions of Ram and
Charles, Tetrahedron 1997, 53 (21), pp.7335-7340: 'H NMR & (ds-DMSO): 1.25 (d, 6H),
3.69 (s, 3H), 4.65 (m, 1H), 4.83 (s, 2H), 6.71 (ap t, 1H), 6.98 (s, 1H), 7.01 (s, 1H), 12.97 (bs,
1H); m/z 554.27 (2M+NH4)*, 267.26 (M-H)’
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3-isopropoxy-5-(carboxymethoxy)benzoic acid -

The title compound was prepared from methyl (3-isopropoxy-5-(t-
butyloxylcarbonyl)methoxy)benzoate (56% isolated yield) using standard hydrolysis method
2a. '"H NMR & (dg-DMSO): 1.25 (d, 6H), 4.62 (m, 1H), 4.69 (s, 2H), 6.67 (ap t, 1H), 6.96 (s,
1H), 7.02 (s, 1H), 12.95 (bs, 1H); m/z 253.27 (M-H)’

T;i o
m

7?5:

The requisite methyl (3-isopropoxy-5-(t-butyloxylcarbonyl)methoxy)benzoate was prepared

according to generic Alkylation Method B. The analytical data on all intermediates was
consistent with the proposed structures.

EXAMPLE CC
3-amino-6-(3-isobutyloxy-5-isopropyloxy benzoyl) aminopyridine
(Route 7b) &

TQ,HQ )
L

To a solution of 2-(3-isobutoxy-5-isopropoxybenzoyl)amino-5-nitropyridine (1.74g,
4.66mmol) in ethanol (20ml) was added 10% Pd/C under an inert atmosphere. The reaction
mixture was placed under a hydrogen atmosphere and stirred vigorously for 16h. The reaction
mixture was flooded with argon, and then diluted with water (20ml) and acidified with 2ZM
HCI (5ml). The suspension was filtered through celite, and the filtrate evaporated in vacuo.
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The residue was partitioned between ethyl acetate (25ml) and saturated sodium bicarbonate
(25ml), and the organic extract dried over MgSO,. Evaporation in vacuo afforded the title
compound as a brown solid (1.30g, 81%).
'H NMR 8 (ds-DMSO): 0.97 (d, 6H), 1.26 (d, 6H), 2.00 (m, 1H), 3.78 (d, 2H), 4.69 (m, 1H),
5.12 (s, 2H), 6.58 (t, 1H), 6.99 (dd, 1H), 7.1 (ap d, 2H), 7.73-7.78 (m, 2H), 10.24 (bs, 1H);
m/z 344 41 (M+H)"

Lot
i

The requisite 2-(3-isobutyloxy-5-isopropyloxy) benzoyl amino-5-nitropyridine was prepared
according to Route 1 (see Example 10 in Pyridine table); "H NMR 8§ (dg-DMSO): 0.98 (d,
6H), 1.27 (d, 6H), 2.01 (m, 1H), 3.60 (d, 2H), 4.71 (m, 1H), 6.67 (ap t, 1H), 7.17 (ap d, 2H),
8.39 (d, 1H), 8.63 (dd, 1H), 9.20 (d, 1H), 11.43 (bs, 1H); m/z 374 (M+H)*, 372 (M-H).

EXAMPLE DD
2-[(3-isobutyloxv-5-isopro
pyridine

(Route 27)

Y Ul ,O’lg.‘

-carboxamido

L
2-[(3-isobutyloxy-5-isopropyloxy) benzoyl] aminopyridine-5-carboxylic acid (95mg,
0.255mmol) was stirred with EDC (59mg, 0.306mmol), DMAP (37mg, 0.306mmol) and
methanesulfonamide (36mg, 0.378mmol) in DCM (3mnl) under an inert atmosphere for 16h.
The reaction mixture was diluted with further DCM (10ml) and extracted with water (2x5ml).
1M citric acid (5ml) and brine (Sml). Filtration through a PTFE membrane and evaporation in
vacuo afforded the title compound as a colourless crystalline solid (90mg, 79%). 'H NMR 8
(ds-DMSO): 0.97 (d, 6H), 1.26 (d, 6H), 2.03 (m, 1H), 3.01 (5, 3H), 3.79 (d, 2H), 4.70 (m, 1H),
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6.63 (ap t, 1H), 7.14 (ap d, 2H), 7.70 (dd, 1H), 8.12 (d, 1H), 8.34 (ap d, 1H), (9.83, 5, 1H),
10.81 (bs, 1H);
m/z 422.37 (M+H)+ , 420.30 (M-H)-

The requisite 2-{(3-isobutyloxy-5-isopropyloxy) benzoyl] aminopyridine-5-carboxylic acid
starting material was prepared from methyl 2-[(3-isobutyloxy-5-isopropyloxy) benzoyl]
aminopyridine-5-carboxylate by standard hydrolysis (Route 2a); '

‘The requisite methyl 2-(3-isobutyloxy-5-isopropyloxy) benzoyl aminopyridine-5-carboxylate
was prepared by standard acid chioride coupling (Route 1);

EXAMPLE EE
2-{3-isopropyloxy-5-[1-methyl-1-{5-carboxy-thiazol-2-yl aminocarbonyl)} ethox

benzoyl} aminothiazole-5-carboxylic acid
{Route 28)

L

o
Ethyl 2-{3-isopropyloxy-5-[1-methyl-1-(5-ethox ycarbonyl-thiazol-2-yl aminocarbonyl)]

cthoxy benzoyl} aminothiazole-5-carboxylate was hydrolysed by a standard method according

to Example B Route 2a to give 2-{3-isopropyloxy-5-[1-methyl-1-(5-carboxy-thiazol-2-yl &
aminocarbonyl)] ethoxy benzoyl } aminothiazole-5-carboxylic acid, "H NMR § (dg-DMSO):

1.22 (d, 6H), 1.61 (s, 6H), 4.58-4.64 (m, 1H), 6.62 (s, 1H), 7.19 (s, 1K), 7.40 (s, 1H), 8.05 (s,

1H), 8.12 (s, 1H), m/z 533

(M-H)".

R oeass
T
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The requisite ethyl 2-{3-isopropyloxy-5-[ 1-methyl-1-(5-ethoxycarbonyl-thiazol-2-yl i
aminocarbonyl)] ethoxy benzoyl} aminothiazole-5-carboxylate starting material was prepared
by a standard acid chloride method according to Example A Route 1, starting from 3-
isopropyloxy-5-[(1-methyl-1-carboxy) ethoxy] benzoic acid.

OH

L

The requisite 3-isopropyloxy-5-[(1-methyl-1-carboxy) ethoxy] benzoic acid.
4 starting material was prepared according to the procedure described by Corey et al, JACS 91
p4782 (1969), starting from methyl 3-isopropyloxy-5-hydroxy benzoate. The methyl ester
10 was hydrolysed under the reaction conditions, and the product was isolated by extraction into
aqueous sodium bicarbonate solution followed by acidification and extraction into ethyl
acetate. The organic extracts were dried (MgSQO,), filtered and concentrated in vacuo to give
the crude product as a pale yellow solid. Recrystallisation from hexane gave the title
compound as a colourless solid; 'H NMR 5 (ds-DMSO): 1.15 (d, 6H), 1.5 (s, 6H), 4.55 (hept,
15 1H), 6.55 (dd, 1H), 6.95 (m, 1H), 7.05 (m, 1H), 13.0 (br 5, 1H); m/z 283 (M+H)",
281 (M+H)'.
EXAMPLE FF:
By analogous methods to those described above the following pyridazine compounds,
Example numbers FF, to FFs, were also made.

20

S .‘_';._( ,DIT:H

S Al = [V e iy~

1H NMR d (dS-DMSO)
3.95 (3H, s); 5.25 (4H,
s); 6.95 (1H, s); 7.4
(6H, m); 7.5 (2H, m);
7.65 (2H,m); 8.25 (1H,
{d); 8.8 (1H, d); 11.85
(1H, br s).
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1HNMR d
2.0 (1H, 8); 5.25 (4H,
8); 6.95 (1H, 8); 7.4
(6H, m); 7.5 (2H, m);
7.6 (2H, m); 8.25 (1H,
d); 8.55 (1H, d); 11.8

NMR contained signals
due to ethyt acetate,
(~33 mol%)

=y

1H NMR d (d6-DMSO):
5.24 (4H, s); 6.93 (1H,
m); 7.37 (BH, m); 7.50
(2H, m); 7.81 (24, m);
7.71 (1H, dd); 8.36
(1H, d}; 8.00 (1H, d).

2.

[524/526

522/5
24

"H NMR 5 (dg-DMSO):
5.2 (4H, s); 6.95 (1H,
m); 7.15(1H, 8); 7.3
(1H.,d); 7.4 (4H, m); 7.5}
(2H,m}; 7.6 (2H, m);
9.1 (24, s); 11.35 (1H,
br s); the spectrum
also containg signals
due to acid starting
material (~40 mol%)

Ic

(c)

428

&y (300MHz, DMSO-ds)
1.29 (6H, d), 3.08 (2H,
t), 4.30 (2H, 1), 4.74
{1H, m), 6.73 (1H, 5),
7.13 (1H, m), 7.24 (1H,
8), 7.27 (1H, 5), 7.34
{1H, m), 7.52 (1H, m),
8.25 (1H, d), 8.56 (1H,
d), 11.75 (1H, s), 13.66
(1H, brs).

* For Example 15, the ester intermediate was prepared by route 1 and is exemplified as

Example 12:



WO 03/015774

XAMPLE

g ey
&

-89 -

PCT/GB02/03745

5 By analogous methods to those described above the following compounds, Example numbers
GG, to GGy, were also made.

5.22 (4H, s); 6.54 (1H,
ld); 6.93 (14, d); 7.27
(1H, d); 7.32-7.44 (6H,
m); 7.53 (2H, m); 7.63
(2H, m); 11.85 (1H, s);
12.86 (1H, br 8).

1H NMR d (d6-DMSQ):
3.75 (3H, 8); 5.21 (4H,
Is); 6.55 (1H, d); 6.88
(1H, m); 7.31 (1H, m);
7.38 (4H, m); 7.38 (2H,
rm); 7.56 (1H, m); 7.59
(2H, m); 10.80 {(1H, br
8).

1a

331

la

33253

33051

By (300MHz, CDCly)
1.02 (61, d), 1.36 (6H,
d), 2.08 (1H, m), 2.30
(3H, %), .75 (d, 2H),
4.60 (1H, hept), 6.66
(2H, m), 7.08 (2H, m),
9.85 (1H, br 1).

la

376.47

374.45

8 (300MHz, DMSO-dg)
0.98 (6H, d), 1.27 (6H, d),
2.02 (1H, m), 3.80 (2H, d),
3.84 (3H, ¢), 4.68 (1H,
hept), 6.62 (LH, 5), 7.12
(3H, m), 1095 (1H, br 5),
13.65 (1H, br 5).

\’\m
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[ 5u B00ME:, CDCI)

t

e 1b
1 L (HA 1.35 (6H, d), 3.13 (2H,
@A" TU) ) 3.72 GH. 5). 4.16
(H. 1), 4.53 (1H, hept),
@)ﬂ 6.60 (1H, 5), 6.83 (1H.
. 5), 7.00 (4H, m) 7.28
(2H, m), 8.98 (1H, brs).
7 )-c la iz4
ol -
1

* For GG, the ester intermediate was prepared by route 1:

5 'HNMR § (d;-DMSO): 3.80 (3H, s); 5.23 (1H, m); 6.61 (1H, d); 6.95 (1H, s); 7.33-7.43 (7TH,
m); 7.50-7.55 (2H, m); 7.60-7.63 (2H, m}); 11.90 (1H, br s).

EXAMPLE HH:
By analogous methods to those described above the following compounds, Example numbers
10 HH, to HHj;, were also made.

I

5.26 (4H, s); 7.02 (1H,
s); 7.40 (4H, m); 7.46
(2H, m); 7.54 (2H,m);
7.63 (2H, m); 9.24 (1H,
s); 13.08 (1H, br s).




ST
R

WO 03/015774

R
QL
.

PCT/GB02/037

1H NMR d (d6-D

2.63 (3H, 8); 5.24 (4H,
8); 6.96 (1H, s); 7.35-
7.45 (6H, m); 7.51 (2H,
m); 7.61 {2H,m); 12.84
(1H, br s). :

o

Q&
.
:

1H NMR d (d6-DMSO0):
1.38 (3H, 1), 3.25 (2H,
la); 5.25 (4H, s); 6.97
(1H, s); 7.41 (6H, m);
7.54 (2H, m); 7.64
(2H,m); 13.13 (1H, br
s).

R
Q.
A

1H NMR d (d6-DMSO):
1.32 (3H, 1), 4.32 (2H,
lq); 5.20 (4H, s); 6.78
(1H, s); 7.39 (4H, m);
7.46 (2H, m); 7.53 (2H,
jm); 7.64 (2H,m).

FS

R
QL
:

1H NMR d (d6-DMSO):
J4.20 (3H, 8); 5.28 (4H,
s); 6.98 (1H, s); 7.42
(6H, m); 7.53 (2H, m);
7.62 (2H, m); 12.78
(1H, br s).

6

R
QL
5

530,

1H NMR d (d6-DMSOQ):
5.24 (4H, s); 6.96 (1H,
s); 7.37 (4H, m); 7.33
(2H, m); 7.53 (2H, m);
7.62 (2H, m).

!
QL
%,

1H NMR d (d6-ODMSOQ):
5.25 (4H, s); 6.74 (1H,
m); 6.99 (1H, s); 7.23
(1H, m); 7.41 (4H, m);
7.49 (2H, m); 7.53 (2H,
Im); 7.65 (2H, m); 7.97
(1H, 8); 13.20 (1H, br
8).
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5.34 (4H, s); 7.03 (1H,
8); 7.49 (2H, m); 7.57
(2H, m); 7.75 (4H, m);
7.91 (2H, d); 9.22 (1H,
s); 13.06 (1H, br s).

19

564,
566

1H NMR d {d6-DMSO):
|5.20 (4H, s); 6.68 (1H,
m); 7.37 (4H, m); 7.45
(2H, m); 7.50 (2H, m);
7.62 (2H, m).

10

[566

564,
566

1H NMR d {d6-DMSO):
5.22 (4H, s); 6.99 (1H,
m); 7.39 (4H, m); 7.45
(2H, m}; 7.51 (2H, m);
7.60 (2H, m); 13.34
(1H, br s).

11

1H NMR d (d6-DMSO):
2.33 (3H, s), 2.37 (3H,
s); 3.25 (2H, m), 4.21
(2H, 1); 5.14 (2H, s);
6.84 (1H, m); 7.22 (3H,
m); 7.31 (1H, s); 7.40
(2H, m); 8.83 (1H, s);
9.21 (1H, s); 12.99
(1H, br s).

12

1H NMR d (d6-DMSO):
1.33 (3H, 1); 2.32 (3H,
Is). 2.35 (3H, s); 3.22
(2H, m); 4.21 (2H, 1);
4.40 (2H, q); 5.13 (2H,
|s); 6.87 (1H, m); 7.22
(3H, m); 7.33 (1H, m);
7.41 (2H, m); 8.82 (1H,

s); 13.46 (1H, br s).




WO 03/015774 PCT/GBU2/03745

3 | — 1 | [616,|1H NMR d (d6-DMSO):
O: 518 [5.21 (4H, s); 6.98 (1H,
m); 7.34-7.40 (6H, m);
- 7.50 (2H, m): 7.59 (2H,

m).

14 398 "H NMR § (d-DMSO):
1.0 (d, 6H), 2.0 (hept,
1H), 2.35 (s, 3H), 3.8 (d,
2H), 5.2 (s, 2H), 6.85 (d,
L 1H), 7.15-7.25 (m, 3H),
7.30(d, 1H), 7.4 (2H, m),
i9.2 (s, 1H), 11.6 (brs,
1H).

i

15 j’ 402 'H NMR § (ds-DMSO):

1.0 (d, 6HD), 2.0 (hept,
' 1H), 3.8 (d, 2H), 5.2 (s,
Y |2H), 6.85 (s, 1H), 7.2-1.3
d (m, 2H), 7.35 (s, 1H), 7.4
(m, 2H), 7.6 (t, 1H), 9.2

s, 1H), 13.0 (brs, 1H).

16 - 350

17 322 'H NMR 5 (ds-DMSO):

LE b 5 1.3 (d, 12H), 4.7 (hept,
" 2H), 6.65 (s, 1H), 7.25 (s,

Y 2H), 9.2 (s, 1H), 12.95 (br
is, 1H).
18 'H NMR & (dg-DMSO):

') 0 2.34 (s, 3H), 3.23 (t, 2H),
N 4.21 (1, 2H), 4.62 (d, 2H),
5.26 (d, 1H), 5.40 (d, 1H),
6.05 (m, 1H), 6.75 (s, 1H),
7.31 (s, 2H), 8.83 (s, 1H),
9.20 (s, 1H), 12.48 (br s,
1H).
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19 I.IH" H NMR 8§ (d;-DMSO):
(Iv b 2.31 (s, 3H), 2.34 (s, 3H),
3.22 (t, 2H), 4.21 (t, 2H),
5.13 (s, 2H), 6.84 (s, 1H),
7.15-7.25 (m, 3H), 7.26
(1H, m), 7.39 (2H, m),
8.81 (5, 1H).
20 - 'H NMR & (d-DMSO):
2.37 (s, 3H), 2.42 (s, 3H),
3.29 (1, 2H), 4.29 (1, 2H),
5.21 (s, 2H), 5.58 (s, 2H);
Ej’ 6.92 (s, 1H), 7.22-7.31
(ra, 3H), 7.40 (1H, bs), ;.
7.47 (2H, m), 8.90 (s, 1H). G
MS ES* 547.2, 549.1
(M+H)".
21 T:’ 19 'H NMR § (d¢-DMSO):
f rﬁ N 2.35 (s, 3H), 2.93 (s, 6H),
3.22 (m, 2H), 4.19 (m,
~ 2H), 6.41 (m, 1H), 6.98
|(m, 1H), 7.06 (m, 1H),
8.80 (s, 1H), 9.17 (s, 1H).
22 o 19 "H NMR § (d,-DMSO):

NS I 5 2.58 (m, 6H), 3.43 (1, 2H),
$ I D}" 4.37 (t, 2H), 4.50 (d, 2H),

[6.41 (m, 1H), 6.61 (m,
'E)/ 1H), 7.16 (m, 2H), 7.34-
7.45 (m, 3H), 7.50 (m,
1H), 9.05 (s, 1H), 9.42 (s, &yx
1H). o
23 1 {358 'HNMR § (d;-DMSOY):
0:‘! o wa 3.81 (s, 3H), 5.15 (s, 2H),
" 7.18 (t, 1H), 7.2-7.3 (m,
3H), 7.38 (d, 1H), 7.39-
7.43 (m, 1H), 7.55 (t, 1H),
12.27 (br s, 1H)

24 20 363 [361 {'HNMR § (d-DMSO):
m,[;i:r.?‘ 12.35 (s, 3HD), 3.2 (&, 2H),

Py
x

4.2 (1, 2H), 6.55 (m, 1H),
7.05 (s, 1H), 7.2 (5, 1H),
8.81 (s, 1H), 9.2 (s, 1H),
9.8 (br s, 1H).
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27

2a,
1c

®)

388

386

Sy (SOOMHz, DMSO-dg)
1.27 (6H, d), 4.73 (1H, m),
5.21 (2H, s), 6.82 (IH, 5),
7.20-7.31 (3H, br m), 7.36-
7.47 (2H, brm), 7.58 (1H, 1),
923 (1H, 5). 12.97 (1H, br
5).

28

2a,
1c

(®)

389

5x (S00MHz, DMSO-dg)
1.28 (6H, d), 3.06 (2H, 1),
4.27 (2H, 1), 4.72 (1H, m),
6.72(1H, 5), 7.12 (IH, d),
7.26 (1H, 5), 7.31 (2H, m),
7.48 (1H, m), 9.20 (1H, 5).

29

2a,

(d)

434

84 (300MHz, DMSO-dg)
1.26 (6H, d), 3.07 (24, 1),
4.15 (2H, 1), 4.70 (1H, m),
6.68 (1H. 5), 7.11 (1H. d),
7.22 - 7.34 (3H, br m), 7.47
(1H, m).

30

EEN

8y (300MHz, DMSO-dy)
1.27 (6H, &), 2.63 (3H, 5),
4.70 (1H, hept), 5.20 (2H,
5), 6.82 (1H, 5), 7.24 (3H,
m), 7.39 (2H, m), 7.56 (1H,
1), 12.80 (1H, brs).

31

3§°

&%

&y (300MHz, DMSO-d,)
1.27 (6H, d), 2.63 (3H, 5),
3.06 (2H, 1), 4.25 (2H. 1),
4.70 (1H, hept), 6.72 (1H,
1), 7.12 (1H, d), 7.28 (3H,
m), 7.47 (tH, m), 12.77 (1H.
br 3).

32

s
.
Y

g§°

468
39

8y (300MHz, DMSO-dg)
2,63 (3H. s), 5.23 (4H, 5),
6.97 (1H, 5), 7.24 (4H, m),
7.43 (4H, m), 7.57 (2H, 1),
12.84 (1H, br 5).
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‘EXAMPLE II:

By analogous methods to those described above the following compounds, Example numbers
5 II, to II,¢6, were also made. Some compounds were prepared by Route 1b (multi-parallel

synthesis), as described in Example T. For compounds made by Route 2a (hydrolysis of

esters), the requisite starting materials may be prepared by Route 1 or 1b.

£

0: 487 5.24 (4H, s); 6.93 (1H,

s); 7.26 (1H, d); 7.36-
I~ i (GH(. m); )

" 7.50 (2H, m); 7.55 (1H,

?J’ |d); 7.61 (2H, m); 12.60

(1H, br s).

] 2a TH NMR d (d6-DMSO):
o |5.25 (4H, s); 7.0 (1H,

P’ B, | ©

8.2 (1H, d).

1 1H NMR d (d6-DMSO).
3.62 (3H, s); 3.76 (2H,
Ls); 5.24 (4H, s); 6.94
(1H, m); 7.06 (1H, s);
7.38-7.47 (6H, m);
e:f 7.54 (2H, m); 7.63 (2H,
m); 12.69 (1H, br s).
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| e e

1H NMR d (d6-DMSO):

O: 4).7; (924H(. ﬂ: 5.’257(g|1-|.
8), O. 1H, m); 7.

‘Qi'l'{' (1H, 8); 7.36-7.48 (6H,

{m); 7.53 (2H, m); 7.63

(2H, m); 12.83 (1H, br
b‘ ls) (+ 0.4 eq. iPr2NEY).

5 3 [628,| [1H NMR d (d6-DMSO):
, 530 |  [2.63 (3H, m); 4.16 (2H,
(): ﬁ m); 5.24 (4H, s); 6.99
A (1H, s); 7.38-7.44 (7H,
m); 7.52 (2H, m); 7.62

e ! (2H, m); 9.08 (1H, br

R - e

s); 12.75 (1H, br s).

fe 3 1H NMR d {d6-DMSO):
2.57 (3H, m); 3.48 (2H,
m); 5.25 (4H, s); 6.95

O:.?J}l.d— (2H, m); 7.36-7.44 (6H,
&

m); 7.53 (2H, m); 7.62
(2H, m); 7.83 (1H, m);
12.60 (1H, br ).

7 2a 497,|1H NMR d (d6-DMSO);

Cq {I ?99 3.64 (2H, s); 5.26 (4H,
b - |s); 6.95 (1H, 5); 7.04

X icoz (1H, 8); 7.37-7.46 (6H,

}  |m); 7.54 (2H, m); 7.63

EJ’ (2H, m); 12.40 (1H, br

8); 12.68 (1H, br s)
(.HC).

(8 2a 459, |1TH NMR d (d6-DMSO):
R 415 15.15 (4H, 8); 6.9 (1H,

Oj B"’ igoz 8); 7.2-7.5 (12H, m);

8.1 (1H, s).
)

9 1 1H NMR d (d6-DMSQ):
(iPr2NEt salt) 1.24

Qo I - (15H, m); 3.12 (2H, m):

" 3.80 (2H, m); 5.24 (4H,
s); 6.93 (1H, m); 7.36-
7.45 (7H, m); 7.51 (2H,
im); 7.61 (2H, m);
12.56 (1H, br s).
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“T1H NMR d (d6-DMSO):

2.45 (4H, m); 3.55 (2H,
0: {'C} s); 3.61 (4H, m); 5.29
-?JJ» (4H, s); 7.00 (1H, m);
" 7.11 (1H, s); 7.43-7.51
. (6H, m); 7.58 (2H, m);
e:(‘ 7.67 (2H, m); 12.86
(1H, br 8).
1 4  [550, 1H NMR d (d6-DMSO):
O; 552 l5.19 (2H, br s); 5.23
_Q_.. (4H, 8); 6.72 (1H, dd);
1?)\& 6.93 (1H, m); 7.03 (1H,
. " m); 7.35-7.44 (7H, m);

7.51 (2H, m); 7.61 (2H,
a:f lm); 12.46 (1H, br s).

12 3 [558, TH NMR d (d6-DMSO):
560 2.60 (2H, t); 3.45 (2H,
); 3.72 (2H, 8); 5.22

OSEILJ\{‘\_\' (4H, s); 6.91 (1H, m);

6.96 (1H, s); 7.35-7.30
(7H, m); 7.50 (2H, m);
EJ’ 7.60 (2H, m).
13 3  |s86, 1H NMR d (d6-DMSO):
Cg {{ 588 3.11 (2H, q); 3.37 (2H,
la); 3.50 (2H, s); 3.61
;L o (1H, 1); 5.22 (4H, s);
16.92 (2H, m); 7.34-
7.42 (6H, m); 7.49 (2H,
m); 7.60 {2H, m); 7.88
(1H, br s).
14 3  [554, 1H NMR d (d6-DMSO);
N 556 0.29 (2H, m); 0.40 (2H,
Cg ' m); 2.16 (1H, m); 3.79
E:rLll (2H, s); 5.27 (4H, s);
" 16.98 (2H, m); 7.40-

7.48 (TH, m); 7.56 (2H,
&r«: Im); 7.66 (2H. m).

15 2b | 366|364 [1H NMR d (d6-DMSO);
7.05 (1H, d); 7.35 (1H,

t); 7.45 (1H, dd); 7.6 -
éﬁoj})}{. r7.75 (2H, m); 7?35 (1H,
Jm): 7.9-8.0 (2H,m);

B.15 (1H, s8); 13.1 (2H,
jbr 8).
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2.68 (3H, s); 3.81 (1H,
8); 5.15 (2H, s); 6.38
(1H, s); 6.87 (1H, s);
7.00 (1H, s8); 7.37 (2H,
m); 7.49 (1H, m); 7.58
(1H, m); 8.10 (1H, s);
B.21 (1H, s).

17

1H NMR d (d6-DMSO):
1.32 (6H, d); 4.88 (1H,
m); 7.87 (1H, s); 8.05
(1H, s); B.14 (1H, 8);
8.45 (1H, s).

18

400,
402
(-
Co2
)

1H NMR d (d6-DMSO):
1.22 (6H, d); 4.36 (2H,
m); 4.58 (1H, m); 6.24
(1H, s); 6.47 (1H, m);
|6.84 (2H, m); 7.26 (3H,
m); 7.37 (2H, m); 7.45
(1H, m); 7.76 (1H, br
[s).

19

1H NMR d (d6-DMSQ)}:
1.21 (6H, d); 4.28 (2H,
m); 4.55 (1H, m); 6.26
(1H, 8); 6.43 (1H, m);
|6.83 (1H, s); 6.89 (1H,
s); 7.20 (1H, m); 7.26-
7.37 (4H, m); 7.74 (1H,
br s).

20

367
Co2

1H NMR d (d6-DMSO):
1.23 (6H, d); 4.38 (2H,
s); 4.60 (1H, m); 6.33
(1H, m); 6.89 (2H, m);
7.47 (1H, dd); 7.89
(1H, d); 8.10 (1H, s);
8.51 (1H, dd); 8.63
(1H, d).

21

396
Co2

1H NMR d (d6-DMSO):
1.21 (6H, d); 3.81 (3H,
s); 4.24 (2H, m); 4.55
(1H, m); 6.26 (2H, m);
6.84 (3H, m); 6.97 (1H,
m); 7.20 (2H, m).

A

J
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(-

)

cOo2

PCT/GB0203745

23

1H NMR d (d6-DMSO):
10.28 (2H, m); 0.52 (2H,
m); 1.09 (1H, m); 1.32
(6H, d); 3.02 (2H, d);
4.69 (1H, m); 6.50 (1H,
s); 6.99 (2H, s); 8.20
{1H, s).

24

1H NMR d (d6-DMSO):
1.24 (6H, d); 3.29 (2H,
m); 3.56 (2H, t); 4.50
(2H, 8); 4.58 (1H, m);
6.37 (1M, m); 6.85 (1H,
s); 6.90 (1H, s); 7.26
{(2H, m); 7.13 (3H, m);
8.10 (1H, 8).

25

348

1H NMR d (d6-DMSO):
1.27 (6H, d); 2.96 (6H,
s); 4.69 (1H, m); 6.39
(1H, m); 6.97 (1H, s);
7.04 (1H, s); 8.13 (1H,
8): 12.89 (1H, br s).

26

3889,
381

1H NMR d (d6-DMSO):
5.21 (2H, s); 7.29-7.49
(6H, m); 7.74 (2H,s);
8.13 (1H, s); 13.1 (1H,
br s).

27

1H NMR d (d6-DMSO):
2.31 (3H, s); 2.35 (3H,
8); 3.22 (2H, 1); 4.21
(2H, 1); 5.12 (2H, s);
6.79 (1H, m); 7.18-
7.28 (4H, m); 7.30 (1H,
m); 7.54 (1H, d); 8.82
(1H, 8); 12.48 (1H, br
s).
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"[+H NMR d (d6-DMSO):

2.32 (3H, s); 2.37 (3H,
s); 3.24 (2M, 1); 4.22
{2H, t); 5.13 (2H, s);
16.80 (1H, m); 7.19 (3H,
m); 7.29 (1H, s); 7.37-
7.45 (3H, m); 9.06 (1H,
s); 12.48 (1H, br s).

29

1H NMR d {d6-DMSO):
1.28 (3H, 1); 2.32 (3H,
§); 2.37 (3H, s); 3.24
(2H, t); 4.14-4.28 (4H,
m); 5.13 (2H, s); 6.84
(1H, m); 7.21 {4H, m);
7.29 (14, s8); 7.38 (2H,
m); 8.20 (1H, s); 8.81
(1H, s).

30

2a (1)

"H NMR d (dg-DMSO):
1.26 (d, 6H), 4.69 (m,
1H), 5.14 (s, 2H), 6.75 (s,
1H), 7.26-7.48 (m, TH),
8.01 (s, 1H).

31

391

"H NMR d (ds-DMSO):
1.0 (d, 12H), 2.0 (m, 2H),
3.8 (d, 4H), 6.75 (s, 1H),
7.25 (d, 2H), 8.15 (s, 1H).

32

"H NMR § (d-DMSO):
1.26 (d, 6H), 4.69 (m,
1H), 5.16 (s, 2H), 6.74 (s,
1K), 7.26 (d, 1H), 7.31-
7.47 (m, TH), 8.54 (d,
1H), 12.47 (bs, 1H).

2a (1)

"H NMR & (d-DMSO):
1.26 (d, 6H), 2.38 (s, 3H),
4.69 (m, 1H), 5.18 (s, 2H),
6.31 (s, 1H), 6.76 (s, 1H),
7.30 (s, 1H), 7.35 (s, 1H),
8.00 (s, 1H).
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ToK
- N A
» SR

"H NMR & (d-DMSO):
1.26 (d, 6H), 2.39 (s, 3H),

4.70 (m, 1H), 5.20 (2, 2H),
6.31 (s, 1H), 6.79 (s, 1H),

7.27 (s, 1H), 7.32 (s, 1H),

8.12 (s, 1H).

35

1b

397

36

401

37

'H NMR § (ds-DMSO):
1.27 (d, 6H), 2.39 (s, 3H),
4.69 (m, 1H), 5.18 (s, 2H),
16.31 (s, 1H), 6.76 (s, 1H),
7.26 (m, 2H), 7.32 (s, 1H),
8.53 (d, 1H).

36

2a (1)

379

3717

"H NMR § (d-DMSO):
12.98(bs, 1H), 8.12 (s,
1H), 7.24(s, 1H), 6.66(s,
1H), 4.70( m, 1H),3.79 (d,
2H), 2.01 (m, 1H), 1.28
(d, 6H), 0.98 (d, 6H).

37

28
(1b)

365

"H NMR d {d-DMSO):
1.25 (d, 12H), 4.7 (hept,
2H), 6.65 (s, 1H), 7.2 (s,
2H), 8.15 (s, 1H).

38

2a (1)

'H NMR § (d-DMSO):
2.64 (s, 3H), 5.16 (s, 4H),
6.90 (s, 1H), 7.29-7.47
(m, 7H), 7.53 (s, 1H), 8.03
(m, 1H), 12.90 (bs, 1H).
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'H NMR § (de-DMSO):

PCT/GBU203745

2.64 (s, 3H), 5.17 (s, 4H),
6.93 (s, 1H), 7.29-7.45
(m, TH), 7.53 (s, 1H), 8.13
(m, 1H).

40

"H NMR 5 (dg-DMSO):
2.64 (s, 3H), 5.14 (s, 4H),
16.90 (s, 1H), 7.26 (d, 1H),
7.31-7.47 (m, TH), 7.49
(m, 1H), 7.55 (d, 1H),
12.56 (bs, 1H).

41

ib

349

42

2a (1)

'H NMR & (dg-DMSO):
5.22 (s, 4H), 6.96 (s, 1H),
7.20-7.29 (m, 4H), 7.37-
7.44 (m, 4H), 7.55 (m,
2H), 8.12 (s, 1H).

43

2a (1)

'H NMR § (d-DMSO):
5.21 (s, 4H), 6.93 (s, 1H),
7.19-7.29 (m, 4H), 7.38-
7.46 (m, 4H), 7.56 (m,
2H), 8.03 (s, 1H).

44

2a (1)

"H NMR § (d-DMSO):
2.38 (s, 3H), 3.25 (t, 2H),
4.24 (t, 2H), 4.65 (d, 2H),
5.27 (d, 1H), 5.42 (d, 1H),
6.05 (m, 1H), 6.78 (s, 1H),
7.32 (s, 2H), 8.15 (s, 1H),
8.90 (s, 1H), 12.94 (brs,
1H).

2a (1)

'H NMR § (ds-DMSO):
2.32 (s, 3H), 2.34 (s, 3H),
3.22 (t, 2H), 4.21 (¢, 2H),
5.13 (s, 2H), 6.82 (s, 1H),
7.16-7.25 (m, 3H), 7.30
(1H, s8), 7.39 (1H, m), 7.98
(s, 1H), 8.81 (s, 1H).

o
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'H NMR 3 (dg-DMSO): 3.8 (s,
3H), 5.3 (s, 2H), 7.15 (dd, 1H),
7.2-7.4 (m, 4H), 7.5 (d, 1H),
7.6 (d, 1H), 8.0 (s, 1H).

47

2a *

427

425

H NMR & (de-DMSO): 1.1 (d,
6H), 2.85 (hept, 1H), 3.75 (s,
|3H). 5.2 (s.2H),7.0-7.3 (m,
6H), 7.4 (d, 1H), 8.0 (s, 1H).

48

2a e

405

403

"H NMR 8 (d,-DMSO): 2.34
(s, 3H), 3.20 (t, 2H), 4.13 (1,
2H), 6.43 (s, [H), 6.92 (s, 1H),
6.97 (s, 1H), 8.09 (s, 1H), 8.83
(s, 1H), 12.75 (bs, 1H)

|49

22 *

'H NMR § (d-DMSO): 2.33
(s. 3H), 2.36 (2.36, 3H), 3.23
(t. 2H), 4.22 (1, 2H), 5.15 (s.
2H), 7.21 (s, 1H), 7.02-7.44 (m,
|6H), 8.13 (s, 1H), 8.85 (s, IH),
12.92 (bs, 1H)

50

16 L

'H NMR 3 (de-DMSO): 2.32
[(s. 3H), 2.34 (s, 3H), 3.19 (1,
2H), 4.12 (1, 2H), 4.25 (s, 2H),
[6.37 (s, 1K), 6.92 (d, 2H), 7.08-
7.21 (m, 3H), 7.25 (dd, 1H),
8.10 (s, 1H), 8.85 (s, 1H),
12.76 (bs. 1H)

51

|6 L 2]

52

'H NMR & (d-DMSO): 1.28 (1.
3H), 2.35 (s, 3H), 3.22 (1, 2H),
4.11 (t, 2H), 4.27 (q, 2H), 4.63
{(d, 2H), 5.26 (dd, 1H), 5.39 (d,
1H), 6.04 (m, {H), 6.76 (t, 1H),
7.28 (d, 2H), 8.21 (s, 1H), 8.81
i(s, 1H), 13.02 (bs, 1H)

53

1b

261

259

"H NMR § (CDCly): 4.58 (d,
2H), 5.31 (dd, 1H), 5.45 (dd,
1H), 6.04 (m, 1H), 6.95 (d, 1H)
7.11 (d, 1H), 7.18 (m, 1H),
7.41 (t, 1H), 7.55 (m, 2H),
12.09 (br 5, 1H).

(;.-

3
{;ﬁ‘\
e
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'H NMR 8 (d,-DMSO): 0.98
(d. 6H), 1.98 — 2.05 (m, 1H),
3.81 (d, 2H), 5.20 (s, 2H), 6.81
(s, 1H), 7.0-7.1 (m, 2H), 7.35
(s, 1H), 7.38-7.45 (m, 2H), 7.58|
(1, 1H), 8.03 (s, 1H), 12.90 (br
s, 1H).

55

441

'H NMR 8 (d,-DMSO): 0.98
(d. 6H), 1.98-2.05 (m, 1H),
2.36 (s, 3H), 3.81 (d, 2H), 5.17
(s, 2H), 6.81 7.17-7.23 (m, 3H),
7.32 (s, 1H), 7.40 (ap d, 2H),
8.01 (s, 1H)

8

56 Yg [} l:':.\_ﬁ

"H NMR § (d-DMSO): 1.27
(d, 6H), 4.71 (sept, 1H), 5.16
(4. 2H), 6.78 (d, 1H), 7.25-1.51
(m, 7H), B.12 (s, 1H), 12.98
(bs, 1H)

57

2a

434

432

'"H NMR 3 (de-DMS0): 0.98
F(d. 6H). 1.98-2.05 (m, 1H),
3.81 (d, 2H), 5.26 (s, 2H), 6.83
(ap t, 1H), 7.30 (s, 1H), 7.39 (s,
1H), 7.79 (s, 1H), 8.12 (s, 1H),
9.1 (s, 1H).

58

1b

335

1b

293

|60

'H NMR & (d;-DMSO): 1.29
(d, 6H), 4.74 (sept, 1H), 5.22
(s, 2H), 6.79 (1, 1H), 7.19-7.32
(m, 4H), 7.37 (t, 1H), 7.43 (m,
1H), 7.56 (m, 2H), 12.61 (bs,
1H)

|61 o

"H NMR & (dg-DMSO) 1.26 (d,
|6H), 4.64-4.76 (m, 1H). 5.20 (s,
2H), 6.78 (s, 1H), 7.18-7.34 (m,
3H), 7.36-7.46 (m, 2H), 7.50-
7.60 (m, 1H), 7.98 (s, 1H)
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2 1 'Hma(d.-nmsm % 127

62 '~ o ane
YD1= 0L, (d, 6H), 4.71 (m.1H),5.20

(s,2H), 6.78-6.84 (m,1H), 7.18-
° 7.31 (m,3H), 7.34-7.49 (m,
ér‘ 2H), 7.52-7.61 (m, 1H), 8.12 (s,
1H), 12.98 (bs, 1H)
o %8 377 "H NMR 8 (d-DMSO): 0.0-0.2
-

0 ™ (m, 2H), 0.22-0.3 {m, 2H), 0.98

]
o uon (d. 6H), 3.59 (d, 2H), 4.35-4.42
QA" l(m, 1H), 6.4 (s, 1H), 6.93 (s,

J: 2H), 7.82 (s, 1H).

l6a o o 2a 403 'H NMR § (dg-DMSO): 1.29
v oa (d. 6H). 4.78 (m, 1H), 4.86(q,
o :-"n 2H), 6.89 (ap 1, 1H), 7.36 (ap t,
2H), 8.17 (5, 1H), 13.05 (bs)

B

165 ~ o ] see '"H NMR § (d-DMSO): 1,29

° e (d, 6H), 4.72 (m, 1H), 5.19 (s,

tEA" 2H), 6.88-6.97 (m, 1H), 7.08
(m, 1H), 7.16-7.26 (m, 4H),

0' 7.54 (d, 1H), 7.61 (s, 1H), 7.70

(s, 1H), 12.05 (bs, IH).
66 . 2a *** 'H NMR § (d-DMSO): 1.29
w T?jL:-'-.-\":.. (d. 6H), 4.74 (m, 1H), 5.18 (s,

2H), 6.87-6.97 (m, 1H), 7.11

{m, 1H), 7.16-7.26 (m, 3H),

0" 7.63 (s, 1H), 7.71 (s. 1H), 8.11

(s, 1H).

67 o 28 *ee '"HNMR & (d;-DMSO): 1.29

F y . . l(d, 6H), 4.74 (m, 1H), 5.18 (s,
tE*: . 2H), 6.89-6.97 (m, 1H), 7.09

{(m, 1H), 7.17-7.26 (m, 3H), &

Cf' 7.66 (s, 1H), 7.74 (s, IH), 7.99

|(s, 1)
|68 AL"E —~

1b 457

69 Yo b [®4

|cd, 6H), 4.51 (s, 2H), 4.71 (m,
1H), 7.05 (s, 1H), 7.25 (4, 1H).
7.50 (s, 1H), 7.53 (d, 1K), 7.58
l(s. 1H), 12.50 (bs, 1H).

70 N 8wy 23 "HNMR § (d,-DMSO): 1.28
a s
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" ['"H NMR 8 (4,-DMSO

) 1.14
(3, 6H), 1.3-1.4 (m, 2H), 1.42-
1.62 (m, 4H), 1.65-1.82 (m,
2H), 3.9 (d, 2H), 4.62-4.78 (m,
1H), 6.68 (s, 1H), 722 (s, 2H),
8.12 (s, 1H).

72 Q

2a

381

379

'HNMR § (dg-DMSO): 1.25
[(d, 6H), 3.3 (s, 3H), 3.7 (t. 2H),
4.15 (1, 2H), 4.6-4.8 (hept, 1H),
6.75 (1, 1H), 7.25 (d, 2H), 8.15
(s, 1H), 13.0 (bs, 2H).

73 e

2a

39

377

'H NMR 5 (d,-DMSO): 3.85

(s, 3H), 5.25 (3, 2H) 6.9 (m,

1H) 7.2-7.35 (m, 3H), 7.4-1.5
(m, 2H), 7.6-2.7 (t of d, 1H),

8.15 (s, 1H), 13.0 (bs, 2H).

74 o

75 ~ ojLs

2a

401

"H NMR 8 (d-DMSO): 0.9 (1,
3H), 1.2-1.3(d, 3H + d, 6H)
1.5-1.75 (m, 2H) 4.45 (hex,
1H), 4.75 (hept, 1H), 6.7 (1,
1H), 7.2 (d, 2H), 8.15 (s, 1H),
13.0 (bs, 2H).

22

TH NMR 5 (d-DMSO): 1.31
l(d, 6H), 4.82 (m, 1H), 726 (d,
1H). 7.56 (d, 1H), 7.59 (s, 1H),
7.94 (4, 1K), 8.15 (s, 1H),
10.00 (s, 1H), 12.77 (bs. 1H).

76

2a

'H NMR & (d,-DMS0):0.97 (d,
3H), 1.26 (s, 6H), 1.72 (1. 2H).
3.85-4.20 (m, 2H), 4.56-4.83
|cm. 11D, 6.69 (s.1H), 7.00 (s
1H), 7.26 (s.1H), 8.11 (s, 1H)

77 5

359

"H NMR § (d;-DMS0):1.30 (d.
|6H), 3.30 (s, 1), 4.74 (m, 1H),
4.88 (s, 2H), 6.80 (s, 1H), 7.31
Ilpp d, 2H), 8.15 (s, 1H), 10.01
(bs, 1H)

78 .

2a

405

L'H NMR § (di-DMSO):
0.91(t,6H), 1.29 (d,6H), 1.37-
1.53 (m, 4H), 1.56-1.70
(m,1H), 3.30 (d, 2H), 4.73 (m,
1H}) 6.72 (s, 1H), 7.26 (app d,
2H), 8.14 (s, 1H), 13.00 (bs,
1H)
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H NMR § (d,-DMSO0): 0.98
(d, 6H), 1.28 {(d, 6H), 2.02 (m,
1H), 3.80 (d, 2H), 4.65 (m,
1H). 6.75 (ap . 1H), 7.25 (ap d,
2H), 8.68 (s, 1H)

80

28

533

"H NMR § (d,-DMSO): 1.22
(d, 6H), 1.61 (s, 6H), 4.58-4.64
(m. 1H), 6.62 (s, 1K), 7.19 (s,
1H), 7.40 (s, 1H), 8.05 (s, 1H),
8.12 (s, IH).

81 \r° Nj';s—ﬂ.,

'H NMR & (de-DMSO0): 1.29
(d, 6H), 4.50 (m, 2H), 4.7} (m.
1H), 5.26 (bs, 1H), 7.08 (s,
1H), 7.53 (s, 1H), 7.60 (s, 1H),
8.01 (s. 1H), 13.00 (bs, 1H).

82 < q[. 0

21

TH NMR 8 (d-DMSO): 1,32
|(d. GH), 2.80 (s, 3H), 3.37-3.63
(m., 4H), 3.95-4.10 (m, 4H),
4.39 (m, 2H), 4.76 (m, 1H),
7.29 (d, 1H), 7.53 (m, 3H),
7.68 (s. 1H), 7.79 (s, 1H),
12.77 (bs, 1H).

83 N

21

"H NMR & (d-DMSO): 131
i(d. 6HD, 2.71 (s, 6H), 4.26 (m,
[2H), 4.76 (m, 1H), 729 (d,
1H), 7.42 (m, 1H), 7.55 (d.
1H), 7.70 (s, 1H), 10.66 (bs,
1H).

84 <° ‘?J\" :ll}'ﬁ

21

'H NMR & (d-DMSQ): 1.31
i(d, 6H), 3.03-3.16 (m, 4H),
3.71-3.95 (m, 4H), 4.34 (m,
2H), 4.77 (m, 1H), 7.47 (m,
1H), 7.72 (m. 2H), 8.13 (s, 1H).

85 "

21

"H NMR 8§ (d-DMSQ): 0.41
ﬁ(m. 2H), 0.60 (m, 2H), 1.14 (m,
1H), 1.35 (d, 6H), 2.85 (m,
2H), 4.19 (m, 2H), 4.81 (m,
1H), 7.32 (d, 1H), 7.46 (s, 1H),
7.60 (d, LH), 7.72 (s, 1H), 7.80
I(s, 1H), 9.35 (bs, 2H).

86 Y"Pl" :"l

21

'H NMR 8 (d,-DMS0):
1.27(m, 12H), 3.26 (m, 2H),
4.14 {m, 2H), 4.76 (m, |H),
7.26 (d. 1H), 7.45 (5. 1H), 7.55
(d, 1H), 7.68 (s. 1H), 7.76 (s,

1H), 9.18 (bs, 2H).




.
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' NMR 3 (dg- DMSO)

1 0.72
(m, 2H), 0.89 (m, 2H), 1.32 (d,
6H), 2.66 (m, 1H), 4.2] (m,
2H), 4.75 (m, 1H), 7.26 (d,
1H), 7.42 (s, 1H), 7.55 (d, 1H),
7.68 (s, 1H), 7.76 (s, 1H), 953
(bs, 2H).

|(See
Ex 26)

351

349

'H NMR § (de-DMSO): 1.27
l(d, 6H), 3.70 (s, 3H), 4.71 (m,
1H), 4.86 (5. 2H), 6.99 {1, 1H),
7.23 (1, 1H), 7.26-7.27 (m. 2H),
12.53 (s, 1H)

89

24

"H NMR & (d,-DMSO): 1.32

(d, 6H), 4.79 (m, 1H), 7.62 (m,
1H), 7.92 (m, 1H), 8.13 (s, 1H),
B.18 (s, 1H), 10.03 (s, 1H).

26

419

417

'H NMR & (de-DMSO): 1.28
|(d, 6H), 2.18 (s, 3H), 2.24 (m,
2H), 2.32 (m, 2H), 3.44 (ap ¢,
4H), 4.65 (m, 1H}, 4.85 (s, 2H),
16.68 (ap t, 1H), 7.19 (m, 1H),
7.24 (ap d, 2H), 7.55 (ap d,
1H}, 12.45 (bs, 1H)

25

'H NMR 8 (d;-DMSO): 1.01
|(d, 6H), 1.29 {d, 6H), 2.81 (m,
1H), 4.72 (m. 1H), 6.53 (dd,
1H), 6.29 (d, 1H), 6.97 (s, 1H),
7.50 (s, 1H), 7.53 (s, 1H), 8.11
{(s, 1H), 8.18 (s, 1H).

92

'H NMR 8 (d-DMSO): 1.29
lid, 9H), 4.28 (q, 2H), 4.53 (d,
2H), 4.71 (m, 1H), 5.26 (1, IH
[(-OH)), 7.10 (s, 1H), 7.53 (s,
1H), 7.60 (s, 1H), 8.20 (s, 1H),
13.01 (bs, 1H).

'H NMR & (d-DMSO): 1.34
l(d, 3H), 1.39 (m, 6H), 4.30 (q,
2H), 4.84 (m, 1H), 7.58 (s, 1H),
7.97 (s, 1H), 8.17 (s, 1H), 8.26
|(s, 1H}, 10.09 (s, LH).

94

la

307
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ro
96 2a, | 389 | 387 | &, (300MHz, DMSO-dy) -
‘(_, le 0.04-0.06 (4H,m); 0.22-0.35
b_e (4H,m); 0.85-1.05 (2H.m);
4_0 M=t 3.54-4.64 (4Hd); 6.44 (1H,
Hoe ] Y“o m); 6.93 (6.93-6.97 (2H, m);
: 7.84 (1H, 5)
97 ~ . 1b | 389 | 387 | &, (300MHz, DMSO-dy) 1.30
° " (HA |38 |34 |(6H.d),3.08 2H.1), 425
" TU) (2HL 1), 4.73 (1H, hept), 6.70
qf (1H, 5), 7.14 (1H, d), 7.3 (4H,
/ m), 7.48 (1H, m), 7.57 (1K,
d), 12.55 (1H, br s).
98 la | 349
gUs e
L
Y
99 1b | 374 | 372 | &y (300MRz, DMSO-dy) 0.98
Y 3 J_"-{’ @A |4 |39 | (6H d), 127 (6H,4),200
’Q)': TU) (1H, m), 3.80 (2H, d), 4.24
(2H, 5), 4.70 (1H, hept), 6.66
L (1H, 1), 7.23 (2H, d), 7.46
(1H, 8), 12.59 (1H, br 3).
100 )_‘ la 401
ﬁ'ﬁ- ] ‘:D
101 la 415
A
e
c:'n .qf\:
°Y
102 3 (e) | 395 | 393 | 8, (300MHz, CDCl,) 1.02
T X, I ©M |19 |19 | (6H. d).1.35(6H, d), 2.08
" 1a) (4H, m), 3.74 (4H, m), 4.60
(1H, hept), 6.64 (1H, m), 6.78
,ﬁ (1H, 5), 7.00 (1H, m).

T

B
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8y (300MHz, CDCly) 1.02
(6H, d), 1.26 (3H, 1), 1.35
(6H, d), 2.08 (1H, m), 1.60
(2H, q), 3.74 (d, 2H), 4.47
(2H, 5), 4.58 (IH, hept), 6.64
(1H, m), 6.88 (1H, s), 7.02
{1H, m).

104

41}
42

8y (300MHz, DMSO-dg) 0.98
(6H, d), 1.27 (6H. d). 2.02
(1H, m), 2.55 (3H, 5), 3.80
(2H,d), 4.14 (2H, 5), 4.70
(1H, hepy), 6.66 (1H, 5), 7.23
(3H, m), 12.62 (1H, br 5).

105

la

427
39

425
a8

5y (300MHz, CDCly) 1.02
(6H, d), 1.36 (6H, d), 2.08
(1H, m), 3.75 (2H, d), 4.60
(1H, hept), 6.68 (1H, m), 7.00
(2H, m), 7.69 (iH, 5).

106

1b

TU)

349

347
43

8y (300MHz, CDCly) 0.95
(6H, d), 1.25 (64, d), 1.95-
2.05 (1H, m), 2.2 (3H, 5), 3.65
(2H. d). 6.7 (I1H, m), 6.98
(1H, m), 7.02 (1H, m).

107

403
39

401
37

84 (300MHz, DMSO-dy) 1.25
(6H, d), 2.38 (3H, 5), 3.05
(2H, 1), 4.6-4.8 (1H, m), 7.05
(1H, d). 7.10-7.12 (3H, m),
7.15, (1H, m), 7.42-7.45
(1H,m)

108

401
42

399

5y (300MHz, CDCly) 1.25
(6H, d) 2.3 (3H, 5), 4.44.6
(1H, m) 5.05 (2H. 5), 6.65
(1H, m), 6.85 (1H. 5), 7.0-7.15
(4H, m) 7.2-7.3 (1H, m), 7.38-
7.42 (1H, m).

109

467
38

465
37

8, (300MHz, DMSO-dy) 2.35
(3H, s), 5.2 (4H, 5), 6.95 (1H,
8), 7.2-7.3 (5H, m), 7.4-7.45
(4H, m), 7.5-7.6 (2H. m).

110

467
317

465
38

8y (300MHz, CDCl,) 1.9 (3H,
5). 4.95 (4H, 5), 6.4 (1H, 5),
6.9-7.1 (6H, m), 7.15-7.25
(2H, m), 7.3-7.4 (2H, m).

(70
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Sy (500MHz, DMS0-dg) 1.27
(6H, d), 3.06 (2H, 1), 4.25
(2H.1),4.72 (1H. m), 6.7]
(IH, 2), 7.12 (1H, d), 7.23-
7.32 (3H, br m), 7.46 (1H, m),
8.10 (1H, 5).

112

433

431

Sy (S00MHz, DMSO-d,) 1.28
(GH, d), 3.06 (ZH. 1), 424
(2H. 1), 4.72 (1H, m), 6.69
(1H, &), 7.12 (1H. d), 7.27
(1H, 5),7.31 (2H, ), 7.47
(1H, m), 8.02 (1H, s).

113

21

439

437
A9

Sy (300MHz, DMSO-dy) 1.25
(6H, d). 3.0-3.2 (2H, m), 3.3-
3.55 (4H, m), 4.3-4.5 (4H, m),
4.75-4.85 (1H,m), 7.25 (1H,
d}, 7.55-1.6 (ZH, m), 7.65
(1H, 5),7.75 (1H,3), 7.95
(1H,s),8.1 (1H,s), 8.4 (lH,
8).

114

115

428
38

54 (300MHz, CDCly) 1.25
(6H, d), 2.42 (3H, 5), 3.82
(2H, 5), 4.45-4.6 (1H, m), 5.05
(2M, 8), 6.6 (1H, 5}, 6.95-7.15
(3H, m), 7.2-7.25 (2H, m),
7.35-7.45 (1H, m).

474
A2

116

21

419
47

417

5y (300MHz, DMSO-4y) 1.25
(6H, d). 3.25 (3H, 5), 3.3-3.75
(12H, m), 4.3-4.45 (ZH, m),
4.75-4 8 (1H, m), 7.25 (1H,
d), 7.5-1.6 (2H,. m). 7.7 (1H,
5). 7.8 (1H, 5).

117

21

453
39

451
37

118

458
39

456
42
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=

AN

84 (300MHz, DMSO-cg) 1.25
Y 43 (6H. d). 3.3-3.65 (8H, m), 4.2-
4.5 (2H, m). 4.7-4.8 (1H, m),
o ~ 6.05 (2H, 3), 6.95 (1H. d),
(D 7.05 (1H. d), 7.25 (2H, m).
7.55 (2H, m). 7.7 (1H, 5), 7.8
3 | 490 | 488
120 - a3 |4
121 3 470 | 468
- 48 | 47
122 3 | 488 | 486
YQ" 49 | 47
123 3 486 | 484
s1 | 51
?;
124 Y 21 4:; 44695
>
125 21 455
2 by 48
453
~ A6
2
>
126 ':(?}. 21 .456(;’ 4‘6:
.
> the
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'12 o =
T.q": Y 4 | .47
O
I RN L
. E‘.O
129 , 21 | 390 | 388
T‘?L,’" 2y 51 | .47
s
130 . 21 446 | 444
T‘?al:*.‘ 51 |49
.I:’J
=
131 n 21 431 | 429
T?irt. 55 | .51
LL-O
132 1Ib | 401 | 399 |5, (300MHz, DMSO<d,) 2.08
Ao @A |37 |3 |cra.si2em, sz
'(P*: TU) (2H, 5), 7.23 (4H, m), 7.42
. (1H, m), 7.56 (2H, m), 7.68
“» (1H, 5), 7.76 (1H, 5), 12.64
(1H, brs).
133 22 | 359 | 357 | 6, (300MHz, DMSO-dg) 4.55
?\ a1y ® |43 |3 |@Hd 5230872
o n (4H., m), 7.42 (1H, m), 7.56
?“ (2H. m), 7.68 (2H. m), 12.56
(1H, br 9).
134 s 3 474 | 472
v il 48 | 47
135 - 3 4.45: 44538
LA '
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137 3 472 {470
- 4 51 |49
'¢= #-
138 . 3 488 | 486
~ 51 |52
Toh X
139 3 486 | 484
& 49 | 47
Y.l
140 3 486 | 484
Y.Q’ . > S0 | .49
141 — 3 444 | 442
Y 3% Yo 45 | 41
142 21 441 | 439 | §, (300MHz, DMSO-dg) 2.82
Q\ o B "\ '43 ""2 (3H| S). 3-49 (aﬂi I'I'I), 4-54
F o " (1H, d), 5.24 (3H, m), 7.30
" (3H, m), 7.45 (2H, m), 7.59
;‘J (2H, m), 7.81 (2H, m), 12.65
- (1H, br s).
143 21 505 | 503 | &, (300MHz, DMSO-dg) 3.15
. s 45 | 38 | (2H, m), 3.45 (2H, m), 4.25
Foe ]?*g . (4H, m), 4.52 (IH, d), 5.25
~ (3H, m), 7.27 (3H, m), 7.45
E-:.,u o7 (1H, m), 7.62 (3H, m), 7.90
. (3H. m), 8.16 (1H., 5), 8.42
(1H. 8), 12.70 (1H, brs).
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{8, (300MHz, DMS0-dg)
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3.33

144 521
% 43 (8H, m), 4.52 (1H, d), 5.27
e '?“: (3H, m), 7.03 (SH, r), 7.28
~ (3H, m), 7.45 (1H, m), 7.65
o (3H, m), 7.89 (1H. m), 9.20
’ (1H, br 8), 12.69 (1H, br 5).
21 | 361 | 359 | &y (300MHz, CDCly) 1.36
145 T 0 50 | .46 | (6H, d), 2.56 (4H, m), 3.04
4 (4H, m), 3.53 (24, 5), 4.61
(1H, hept), 6.95 (1H, d), 7.07
,."J (1H, m), 7.24 (1H, m) 7.44
{2H, m).
146 ~ . 21 [ 382 | 380 | '"H NMR & (CDChy): 1.37(d,
3 ; £ 12 |13 | 6H), 2.3 (m. 2H), 2.7 (m. 2H),
" 2.7 (m, 2H), 2.85 (m, 2H), 4.6
(m, 1H), 6.95 (m, 1H), 7.1 (m,
9 1H), 7.2 (m, 1H), 7.4 (m, 2H)
147 21 | 396 | 394 | "H NMR 5 (CDCly): 1.37 (d.
T 500 45 |4 | 6HD, 1.95 (m, 4H, 2.5 (m. 4H),
?}5 3.55 (s, 2H), 4.6 (m, 1H), 7.0
(d, 1H), 7.1 (m, 1H), 7.6 (m,
F 1H)
148 1b 382 | 380 | '"H NMR 5 (CDChy): 1.37 (d,
o % (HAT | .12 | .13 | 6H),2.3 (m, 2H), 2.7 (m,
H 7)) 2H), 2.7 (m, 2H), 2.85 (m,
2H), 4.6 (m, 1H), 6.95 (m,
qf 1H), 7.1 (m, 1H), 7.2 (m,
' 1H), 7.4 (m, 2H)
14 16 | 403 | 401 | &, (300MIz, DMSO-dg
® oo Fa) HAT | 39 | 36 |2.09 3H. 5), 3.26 2H, 1),
N™N ) 4.30 (2H, 1), 5.08 (2H, s),
6.98 (2H, m), 7.17 (1H, s),
1 7.26 (1, d), 7.35 (1H. m),
o 7.54 (1H, d), 7.64 (2H, br 5),
12.62 (1H, br 5).
150 2a () | 361 | 359
"2 41 |38
]
-} §= J:\
151 % 3 432 | 430
S \f?i.a-. W~ 40 |37
[ ] ]
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152 Y g oan 474
T,Ql_i,, ™ A8 | 47
H
.’Jf
153 s M 3 472 | 470
:"DJ\ S0 48 | 45
o -
]
154 3 462 | 460
Tokkuu 4s | 43
l]
155 21 462 | 460
'2 41 | 38
.?,l_ 0
as
156 21 521 | 519
2 42 | .40
'?;-:i‘
.L;r"g
157 .2 21 sg:
"(;’:"'7" |
ra
(7'~
158 21 453 {451 | '"H NMR § (CDCly): 1.35 (d,
T 52 | .49 | GH), 2.5 ((m, 2H), 3.65 (m.
H 4H), 4.65 (m, 1H), 6.3 (d,
1H), 6.95 (d, 1H), 7.1 (m,
_Ng 1H), 7.35 (d, 1H), 7.5 {m,
T 1H), 7.58 (s, 1H), 8.1 (d,
1H)
159 o u 21 461 | 459
Yg‘-:";‘ 49 | 48
r™a
GYIJ
v
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161 1b 406
T,E,l_ b g;xr 40
Cfl" (h)
162 21 467 | 465
TA D @ |.50 |49
o“lug
A
163 o o 21 506 | S04
P a o @ |47 |46
03
0
164 . 21 505 | 503
T?‘:’:ﬂ‘ (l) 46 | 43
-'l-g
g
165 Y o 2_1 5;91 533;,9
n (I) - .
-S-g
1 429 | 427
58 Tpi. b 2% |
™
e ghe
Notes:

* Final products prepared by hydrolysis method 2a; requisite starting materials prepared
according to generic alkylation methodology followed by coupling (Route 1).

*# Final products prepared by reductive amination method 6 method ; requisite starting

materials prepared according to generic alkylation methodology followed by coupling (Route

1) and hydrolysis (Route 2a).
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*+** Final products prepared by hydrolysis (Route 2a) or acid chloride coupling (Route 1);
requisite starting materials prepared according to generic alkylation methodology followed
coupling (Route 1).

*##* For Examples I, I, g, II;s and I, the ester intermediates were prepared by route 1:

A3

'H NMR 5 (de-DMSO): 1.3 (3H, t); 4.3 (2H, q); 5.25 (4H,5); 7.0 (1H,
t); 7.4 (6H,m); 7.5 (2H, m); 7.6 (2H, m); 8.2 (1H, s).

% st
?j; exemplified as Example Ils.

D 50
N ]
6 "H NMR 5 (d-DMSO): 1.3 (3H, 1); 4.3 (2H, q); 5.2 (4H.s); 6.95 (1H,

t); 7.2-1.5 (12H,m); 8.2 (1H, s); 13.05 (1H, br s); the spectrum also contains signals due to
trace amounts of 2-aminothiazole.

S

not charucterised.

0\;(;(1”1};

MH+ = 389, 391
M-H =387, 389
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EXAMPLE }J:

PCT/GB02/03745

] By analogous methods to those described above the following compounds, Example numbers

JJ, to JJs7, were also made.

5.17 (m, 6H)

. 6.80 (s, 1H), 7.00 (d,
1H), 7.26 to 7.46 (m,
12H), 7.71 (s, 1H), 7.78
(d, 1H), 10.28 (br s, 1H)

552.22

1H NMR d (d6-DMSO):
1.55 (s, 6H), 2.08 (s, 3H), | ¢
5.18 (s, 4H), 6.85 (s, 1H), | =*
7.29 to 7.50 (m, 12H),

7.98 (dd, 1H), 8.13 (d,

1H), 8.61 (s, 1H), 9.70 (s,
1H), 10.72 (s, 1H) 9

512.16 1510.22

J
|

1H NMA d (d6-DMSO):
1.35 (s, 6H), 5.18 (s,4H),
6.88 (s,1H), 7.28 10 7.48
(m, 12H), 8.08 (d. 1H),
8.22 (d, 1H), 8.82 (s,1H),
9.90 (s, 1H), 10.96 (s, 1H)

H502.49

|

1H NMR d (d6-DMSO):

3.02 (s, 3H), 5.17 (s, 4H),
6.86 (s, 1H), 7.29 0 7.58 | g
(m, 12H),7.70 (d, 1H), | -
8.13 (d, 1H), 8.24 (s, 1H),
9.83 (s, 1H), 10.83 (s, 1H)

[526.41

524.45

1H NMR d (d6-DMSO): @
2.13 (s, 3H), 4.65 (s,2H).
5.18 (s, 4H), 6.84 (s, 1H),
7.27 to 7.48 (m, 12H),
7.96 (d, 1H), 8.13 (d, 1H),
8.61 (s, 1H), 10.24 (s,
1H), 10.73 {8, 1H)
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1H
3.39 (s, 3H), 4.01 (s, 1H),
5.18, (s, 4H), 6.85 (s, 1H),
7.28 10 7.50 (m, 12H),
8.07 (m, 2H), B.67 (s,

1H), 9.95 (s, 1RH), 10.71
(s, 1H)

540.58

538.63

1H NMR d (d6-DMSOQ):
1.20 (t, 3H), 3.47 (s, 2H),
4.11 (q, 2H), 5.17 (s, 4H),
6.83 (s, 1H), 7.28 o 7.48
(m, 12H), 7.95 (d, 1H),
8.13 (d, 1H), 8.60 (s, 1H),
10.35 (s, 1H), 10.73 (s,
1H)

526.53 |524.61

1H NMR d (d6-DMSO):
1.30 {t, 3H), 4.30 (g, 2H),
5.17 (s, 4H), 6.86 (s, 1H),
7.28107.50 (m, 12H),
8.14 (s, 2H), 8.74 (s, 1H),
10.78 (s, 1H), 10.97 (s,
1H)

10

525.61

523.66

1H NMR d {d6-DMSO):
1.30 (s, 9H), 5.18 (s, 4H),
16.09 (s, 1H), 6.85 (s, 1H),
7.32-7.50 (m, 12H), 7.78
(dd, 1H), 8.04 (d, 1H),
8.38 (s, 1H), 8.44 (s, 1H),
10.65 (s, 1H)

10

512.4

1H NMR d (d6-DMSO):
3.41 (s, 2H), 5.17 (s, 4H),
16.90 (s, 1H), 7.29 to 7.54
{m, 12H), 8.03 (d, 1H),
8.13 (d, 1H), 8.70 (s, 1H),
10.50 (s, tH), 10.85 (s,
1H)

11

484.4

1H NMR d (d6-DMSO):
4.04 (s, 2H), 5.20 (s,
4H),6.89 (s, 1H), 7.30 to
7.51 (m, 12 H), 8.12 (d,
1H), 8.22 (d, 1H), 8.81 (s,
1H), 10.05 (s, 1H), 11.00
(s, 1H)
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AN S
5 [ v

-DMSO0):
5.14 (s, 2H), 5.32 (s, 4H),
6.90 (s, 1H), 7.01 (dd,
1H), 7.35 (8, 2H), 7.58
(m, 2H), 7.80 (m, 6H),
7.90 (d, 2H), 10.38 (s,
1H) + 0.1 EtOAc

13

1604.29

602.3

1H NMR d (d6-DMSO):
1.55 (s, 6H), 2.07 (s, 3H),
5.33 (s, 4H), 6.95 (s, 1H),
7.40 (s, 2H), 7.56 (m,
2H), 7.73 (m, 4H), 7.90
{d, 2H), 7.98 (dd, 1H),
8.13 (d, 1H), 8.63 (s, 1H),
9.71 (s, 1H), 10.82 (s, 1H)

14

ﬂ562.28

560.27

1H NMR d (d6-DMSO):
1.34 (s, 6H), 5.32 (s, 4H),
16.97 (s, 1H), 7.40 (s, 2H),
7.57 (m, 2H), 7.75 (m,
4H), 7.90 (d, 2H), 8.09 (d,
1H), 8.21 (dd, 1H), 8.82
(s, 1H), 9.90 (s, 1H),
10.99 (s, 1H)

15

11

534.41

TH NMR d (d6-DMSO):
3.22 (1, 2H), 3.28 (2, 3H),
3.50 (t, 2H), 5.31 (s, 4H),
6.92 (s, 1H), 7.12 (dd,
1H), 7.34 (s, 2H), 7.57
(m, 2H), 7.75 (m, 5H),
7.82 (d, 1H), 7.91 (d, 2H),
10.49 (br s, 1H)

16

11

547.86

1H NMR d (d6-DMSO):
2.20 (s, 6H), 3.12 (m,
2H), 5.32 (s, 4H), 5.51 (br
s, 1H), 6.89 (s, 1H), 7.06
(dd, 1H), 7.37 (s, 2H),
7.57 (m, 2H), 7.74 (m,
5H), 7.83 (d, 1H), 7.92 (d,
2H), 10:41 (s, 1H), and
2H under DMSO or water
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1H NM X
1.15 (t, 3H), 3.06 (quartet,
2H), 5.32 (s, 4H), 6.90 (s,
1H), 7.00 (dd, 1H), 7.35
(s, 2H), 7.57 (m, 2H),
7.73 (m, 5H), 7.85 (d,
1H), 7.92 (d, 2H), 10.41
(s,1H)

18

12

485.5

483.5

1H NMR d (d6-DMSQ):
5.13 (s, 2H), 5.18 (s,2H),
5.31 (s, 1H), 6.88 (s, 1H),
7.00 (dd, tH), 7.32 (s,
2H), 7.40 (m, 3H), 7.50
(s, 1H), 7.58 (m, 1H),
7.74 (m, 3H), 7.80 (d,
1H), 7.90 (d, 1H), 10.33
s, 1H)

19

493,
495

1H NMR d (d6-DMSO):
2.35 (3H, s); 5.31 (4H, s);
|6.98 (1H, 1); 7.43-7.48
(6H, m); 7.58-7.61 (2H,
m); 7.65-7.71 (3H, m);
8.14 (1H, d); 8.29 (1H, s);
10.84 (1H, s)

20

13

525

1H NMR d (d6-DMSOQ):
3.10 (2H, m); 3.30 (6H,
s); 3.60 (2H, m); 5.19
(4H, s); 6.89 (1H, s); 7.31-
7.48 (12H, m); 8.29 (2H,
m); B8.92 (1H, s); 11.05
(1H, s)

21

14

509

'H NMR d (de-DMSO):
4.5 (1H, d), 5.25 (s, 4H),
6.9 (s, 1H), 7.40 (m, 6H),
7.5 (m, 2H), 7.6 (m, 2H),
7.75 (dd, 1H), 8.10 (d,
1H), 8.3 (s, 1H), 10.8 (br
s, 1H);

22

494/49

1H NMR d {d6-DMSQ):
5.25 (4H, s); 5.65 (2H, s),
6.23 (1H, d); 6.85 (1H, s);
7.05-7.15 (3H,m); 7.18-
7.22 (5H, m); 7.45-7.55
(2H, m); 7.58-7.62 (2H,
m); 10.16 (1H, br s).
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5.25 (4H, s); 5.75 (2H, s);
6.22 (1H, d); 6.90 (1H, s);
7.25-7.41 (4H,m); 7.50-
7.60 (2H, m); 7.70-7.80
{4H, m); 7.90 (2H, d);
10.19 (1H, br s).

24

15

536/53

1H NMR d (d6-DMSQ):
3.25 (3H, s); 5.20 (4H, s);
6.9 (1H, 1); 7.25 (2H, d);
7.35-7.40 (4H,m); 7.4 -
7.55 (2H, m); 7.58-7.63
(2H, m); 7.68-7.72 (1H,
m); 7.75-7.80 (2R, d);
10.14 (1H, br s); 10.36
(1H, br s).

25

16

479

477

1H NMR d (d6-DMSO):
5.19 (4H, s); 6.88 (1H, s);
7.26-7.48 (12H, m); 8.40
(1H, d); 8.46 (1H, dd);
9.04 (1H, 8); 11.13 (1H,
br 8).

26

17

495

493

1H NMR d (d6-DMSQ):
5.19 (4H, s); 6.87 (1H, s);
7.28-7.46 (12H, m); 8.21
{1H, dd); 8.38 (1H, d);
8.79 (1H, s); 11.14 (1H,
br s).

27

18

498

1H NMR d (d6-DMSO):
5.18 (4H, 8); 6.88 (1H, s);
7.30-7.50 (12H, m); 8.17
(2H, 8); 8.79 (1H, 8);
10.79 (1H, 8); 10.93 (1H,
br 8).

28

'H NMR § (d-DMSO): 2.32 (s,
3H), 2.36 (s, 3H). 3.23 (¢, 2H),
4.22 (t, 2H), 5.13 (s, 2H), 6.78 (m,
1H), 7.11-7.24 (brm, SH), 7.30
(m, 1H), 7.41 (d, 1H), 7.83 (m,
1H), 8.14 (d, 1H), 8.37 (m. 1H),
8.82 (s, 1H), 10.74 (brs, IH)

29

475

"H NMR § (d-DMSO): 2.32 (s,
3H), 2.36 (s, IH). 3.22 (t, 2H).
4.20 (4, 2H), 5.11 (s, 4H), 6.72 (m,
1H), 7.00 (m, 1H), 7.15-7.28
(brm, 5H), 7.41 (d, 1H), 7.73 (m,
2H), 8.82 (s, 1H), 10.29 (brs, 1H).
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30 1 HNMR § (d,-DMSO): 2.66 (s
EL, 0 3H), 5.15 (s, 4H), 6.88 (m, IH),
° t;k‘: " 7.14 (m, 1H), 7.39-7.47 (brm,
: TH), 7.52 (s. 1H), 7.83 (m, 1H).
& .15 (d, 1H), 8.38 (m, 1H), 10.72
|(brs, 1H).
31 b  [|395
F ] Cu\
Cny
-] ->_
32 0 - 1 "H NMR § (d;-DMSO): 1.28 (d.
—u\ o |6H), 2.39 (s, 3H), 4.72 (m, 1H),
0 f]l 5.20 (s, 2H), 6.33 (s, 1H), 6.72 (5.
n 1H), 7.14 (m, 1H), 7.20 (s, 1H),
T 7.27 (s. 1H), 7.82 (m, 1H), 8.13
g (d, 1H), 8.36 (d, 1H), 10.72 (brs,
1H).
33 Y o 1 "H NMR 6 (dg-DMSO): 1.27 (d,
ot LD 6H), 4.71 (m, 1H), 5.21 (s, 2H),
M 6.73 (t, 1H), 7.12 - 7.29 (brm,
5H), 7.22 (m, 1K), 7.56 (m, 1H),
7.83 (m, 1H), 8.14 (d. 1H), 8.35
l(m, 1H), 10.72 (brs, 1H).
34 “\ 1b 311
S b
?
35 | 1b 451
- .?‘d
36 J\’ 1b 398
37 e, 1 374 in2 'H NMR § (d,-DMSO): 0.98 (d,
T ALY |6H), 1.27 (d, 6H), 2.01 (m, 1H),
" 3.60 (d, 2H), 4.71 (m. 1H), 6.67
|(ap t, 1H), 7.17 (ap d, 2H), 8.39
(d, 1H), 8.63 (dd, 1H), 9.20 (d,
1H), 11.43 (bs, 1H)
38 7o 344 TH NMR 8 (de-DMSO): 0.97 (d.
T ET 6H), 1.26 (d, 6H). 2.00 (m, 1),
" 3.78 (4, 2H), 4.69 (m, 1H), 5.12
(s, 2H), 6.58 (1. 1H), 6.99 (dd,
1H), 7.1 (ap d, 2H), 7.73-7.78 (m,
2H), 10.24 (bs, 1H)
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NMR & (ds-DMSO): 0.
6H), 1.26 (d, 6H), 2.01 {m, 1H),
2.05 (5, 3H), 3.79 (d, 2H), 4.70
(m, 1H), 6.6] (ap . JH), 7.14 (ap
d, 2H), 7.95 (dd, 1H), 8.08 (d,
IH), 7.59 (ap d, 1H), 10.07 (bs,
1H)

15

422

420

'"H NMR & (d-DMSO): 0.97 (d,
6H), 1.26 (d, 6H), 2.03 (m, 1H),
3.01 (s, 3H), 3.79 (d, 2H), 4.70
}(m, 1H), 6.63 (ap 4, 1H), 7.14 (ap
d, 2H), 7.70 (dd, 1H), 8.12 (d,
1H), 8.34 (ap d, 1H). (9.83. 3,
1H), 10.81 (bs, 1H)

41 ¥ IT:‘IJQ

M+H

430

M-H
428

'"H NMR § (d,-DMSO): 0.98 (d.
|6HD, 1.27 (d, 6H), 1.35 (s, 6H),
2.01 (m, 1H), 3.79 (d, 2H), 4.70
W(m. 1H),5.71 (5, 1H), 6.61 (s,
IH), 7.15 (s, 2H), 8.06-8.15 (m,
2H), 8.76 (ap d, 1H), 9.78 (s, LH).
10.65 (bs, 1H)

42 To,l .nf‘n':?.’ﬁ

15

412

(M+HCO
jonr
456

'H NMR 8 (d¢-DMSO): 0.79-0.82
(m, 4H), 0.98 (d. 6H), 1.26 (d,
6H). 1.77 (m, 1H), 2.01 (m, 1H),
4.70 (h, 1H), 6.11 (ap 1, 1H), 7.14
(ap d, 2H), 7.95 (dd, 1H), 8.08 (d,
1H), 8.62 (ap d, 1H), 10.33 (bs,
1H), 10.64 (bs, 1H)

43 3

127

M+H

450
M-H 448

'H NMR § (d;-DMSO): 0.98 (d,
GH), 1.27 (d, 6H), 2.01 (m., 1H),
3.37 (s, 3H). 3.80 (d, 2H), 4.71
(m, 1H), 6.65 (apt, 1H), 7.17 (s,
2H), 8.27-8.35 (m, 2H), 8.91 (m,
1H), 11.13 (bs, 1H)

lc

352

8y (300MHz, DMSO-d,) 0.94-
1.02 (6H.d); 1.24-1.34 (6H d);
1095-2.10 (1H,m); 3.76-3.84
(2H.d); 4.64-4.77 (1H,m);
6.64-6.70 (1H,m); 7.14-7.17
(2H,m); 8.25-8.36 (2H,m);
8.85 (1H,m); 11.21 (1H,3)

45 >_°

8 (a)

8y (300MHz, DMSO-dy) 0.94-
1.03 (6H.d): §.26-1.30 (6H.d);
1.95-2.08 (1H.m); 2.90 (3H 2);
3.75-3.84 (2H.d); 4.04-4.26
(2H.d + H;0); 4.65-
4.77(1H,m); 6.64 {1 H.m);
7.15 (2H,m); 7.50-7.62
(1H,broad t); 7.80-7.90 (1Hd
of m); 8.08-8.16 (1H.app d);

8.35 (1H, m); 10.84 (1H.m)
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| 2H.m): 7.63-7.73(1H, app d

o

1.02 (6H. d); 1.24-1.30
{6H.d); 1.84 (3H,s); 1.95-2.07
(1H,m); 3.75-3.83 (2H A),
4.18-4.27 (2H,d); 4.64-4.76
(1H,m); 6.62 (1H.m); 7.15

of m);8.05-8.13 (1H,app d);
8.27 (1H,5); 8.30-8.38 (1H,
app broad t); 10.69 (1H, 5)

46a

la

408

&y (300MHz, DMSO-dg) 1.26
(d. 6H), 3.05 (¢, 2H), 4.25 (t,
2H), 4.72 (sept, 1H), 6.68 (s,
1H}, 7.12 (d. 1H), 7.16 (s.
1H), 7.19 (s, 1H), 7.33 (s,
1H}, 7.47 (dd, 1H), 8.30 (m,
2H), 8.83 (s, 1H), 11.23 (bs,
1H)

47

27.

504

8y (300MHz, DMSO-d9 1.27
(d, 6H), 3.06 (¢, 2H), 3.38 (s,
3H), 4.25 (1, 2H), 4.71 (sept,
1H), 6.68 (t. 1H), 7.11 (dd,
1H), 7.12 (s, 1H), 7.17 (s,
1H), 7.31 (d, 1H), 7.46 (dd,
1H), 8.29 (d, 1H), 8.34 (dd,
1H), 8.92 (d, 1H), 11.14 (bs,
1H)

48

27

584

582

Sy (300MHz, DMSO-d,) 1.25
{(d, 6H), 3.04 (1, 2H), 4.23 (t,
2H), 4.69 (sept, 1H), 6.67 (s,
1H), 7.11 (d, 1H), 7.15 (&.
1H), 7.20 (s, 1H), 7.31 (d,
1H), 7.46 (m, 3H), 8.07 (dd,
2H), 8.26 (s, 2H), B.86 (s,
1H), 11.13 (bs, 1H)

49

27

556

5p (300MHz, DMSO-dg) 1.27
(d. 6H), 3.04 (1, 2H), 4.23 (1.
2H), 4.71 (sept, 1H), 6.64 (s,
1H), 7.1 (d, IH), T.12 (s,
1H), 7.22 (s, 1H), 7.32 (s,
1H), 7.46 (dd, 1H), 8.19 (m,
ZH), 8.82 (d, 1H), 10.93 (bs,
1H)

50

27

567

5y (300MHz, DMSO-dg) 1.26
(d, 6H), 3.04 (1, 2H), 4.24 (¢,
2H), 4.70 (sept, 1H), 6.64 (1,
1H), 7.11 (dd, 1H), 7.16 (s,
1H), 7.21 (s, 1H). 7.30 (m,
1H), 7.46 (m, 1H), 8.16 (m,
3H), 8.62 (d, 1H), 8.83 (s,
1H), 8.98 (s, 1H), 10.90 (bs,
1H)




WO 03/01574

51

Bt it s LR

583

PCT/GB02/03748

pm— [ — — -

5y (300MHz, DMSO-dg) 1.27
(d, 6H), 2.39 (s, 3H), 2.68 (s,
3H), 3.06 (t, 2H), 4.26 (1, 2H),
4.73 (gept, 1H), 6.69 (¢, 1H),
7.12 (d, 1H), 7-17 (5. 1H),
7.22 (s, 1H}, 7-33 (m, IH),
7.49 (m, 1H), 8.28 (m, 2H),
8.39 (s. 1H), 11.10 (bs, 1H

52

27

618/62
(1xCl)

616/618
(1xCh)

B (300MHz, DMSO-dg) 1.28
(d, 6E), 2.40 (s, 3H), 3.08 (1,
2H), 3.79 (s, 3H), 4.25 (1, 2H),
4.71 (sept, 1H), 6.68 (s, 1H),
7.12 (d, 1H), 7.18 (s, 1H),
7.22 (5, 1H), 7.34 (m, 1H),
7.39 (s, 1H), 7.48 (dd, 1H),
8.30 (m, 2H), 8.92 (s, 1H),
11.15 (bs, 1H)

R

53

27

584

5y (300MHz, DMSO-dg) 1.26
(d, 6H), 3.04 (1, 2H), 4.24 (1,
2H), 4.70 (sept. LH), 6.66 (1,
1H), 7.12 (dd, 1H), 7.18 (s,
1H), 7.22 (s, 1H), 7.30 (m,
1H), 7.37 (m, 1H), 7.45 (dd,
1H), 7.67 (m, 1H), 7.78 (dt,
1H), 7.96 (dt, 1H), 8.822 (s.
2H), B.86 (s, 1H), 11.08 (bs,
1H)

27

Sy (300MHz, DMSO-ds) 1.26
{d, 6H),3.04 (1, 2H), 4.25 (1,
2H), 4.71 (sept, 1H), 6.64 (1,
1H), 7.00 (d, 1H), 7.12 (dd,
1H), 7.16 (s. 1H), 7.22 (s,
1H), 7.32 (m, 2H), 7.46 (dd,
1H), 8.14 (d, 1H), 8.22 (dd,
1H), 8.83 (t, 1H), 10.87 (bs,
1H)

55

16

451

8y (300MHz, DMSO-dg) 1.28
(d, 6H), 3.06 (¢, 2H), 4.26 (t,
2H), 4.72 (sept, IH), 6.65 (s,
1H), 7.12 (d, 1H), 7.18 (8,
tH), 7.23 (s, 1H), 7.32 (s.
1H), 7.47 (m, 1H), 8.23 (d,
1H), 8.32 (dd, 1H), 8.95 (s,
1H), 10,81 (bs, 1H)

®

56

la

329.48

327.46
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Notes:

* Final products prepared by hydrolysis method 2a; requisite starting materials prepared
according to generic alkylation methodology followed by coupling (Route 1).

** Final products prepared by reductive amination method 6 method ; requisite starting
materials prepared according to generic alkylation methodology followed by coupling

(Route 1) and hydrolysis (Route 2a).

**# Final products prepared by hydrolysis (Route 2a) or acid chloride coupling (Route 1);
requisite starting materials prepared according to generic alkylation methodology followed by
coupling (Route 1).

EXAMPLE KK:
By analogous methods to those described above the following compounds, Example numbers
KK, to KK;, were also made.

R S S N T s R R e s

1
DMSO): 5.20 (4H, s);

’OKL 6.95 (1H, s); 7.25 (2H,
n 5),7.30-7.5 (4H, m);

7.5 (2H,m); 7.6 (2H,
|m); 7.8 - 8.0 (4H, s).

2 1 494 No data
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2b

1522

1HNMR d (d6-
[DMSO): 5.25 (4H, s);
6.95 (1H, s); 7.25 (2H,
ls);7.35-7.55 (7H, m);
7.6 - 7.7 (3H.m); 8.05
(1H, d); 8.4 (1H, s);
10.3 (1H, brs); 12.9
(1H, br s).

2b “

o536

1534

1H NMR d (d6-
DMSO): 3.4 (2H, s);
5.2 (4H, 5); 6.95 (1H,
Is); 7.2 (4H, m);7.4 (4H,
m); 7.5 (2ZH,m); 7.6 -
7.7 (4H, m); 10.1 (1H,
[br 8).

I6

519

1HNMR d (d6-
DMSO): 5.2 (4H, s);
|6.95 (1H, m); 7.25 (2H,

m);7.4 (5H, m); 7.5
(2H,m); 7.55 - 7.65
(4H, m); 7.9 (2H, m);
8.2 (1H, s); 10.3 (1H,
br s).

577

V. poor spectrum

* For Examples KK, and KK, the ester intermediates were prepared by route 1:
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o AN

"H NMR & (dg-DMSO): 3.8 (3H, 5); 5.25 (4H,5); 6.95 (1H, t); 7.25 (2H,d); 7.4 (4H, m); 7.5
(2H, m); 7.6 (2H, m); 8.0 (4H, g); 10.6 (1H, brs).

O ST

WO 03/015774

"H NMR 8§ (dg-DMSO): 1.2 (3H, 1); 3.6 (2H, s); 4.1 (2H, q); 5.25 (4H,5); 6.95 (1H, t); 7.2
(4H,m); 7.4 (4H, m); 7.5 (2H, m); 7.6 (2H, m); 7.7 (2H, m); 10.15 (1H, br s).

EXAMPLE LL:
10 By analogous methods to those described above the following compounds, Example numbers

LL, to LL3, were also made.

412
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EXAMPLE MM:
By analogous methods to those described above the following compounds, Example numbers
MM,; to MM, were also made.

2 )—0 la 371
S
gt
5
BIOLOGICAL
Tests:

The biological effects of the compounds of formula (I) or (IA) or (IB) may be tested in the
10 following way:

(1) Enzymatic activity of GLK may be measured by il;cubating GLK, AT'I; and
glucose. The rate of product formation may be determined by coupling the assay to a G-6-P
dehydrogenase, NADP/NADPH system and measuring the increase in optical density at
15 340nm (Matschinsky et al 1993).

(2) A GLK/GLKRP binding assay for measuring the binding interactions between
GLK and GLKRP. The method may be used to identify compounds which modulate GLK by
modulating the interaction between GLK and GLKRP. GLKRP and GLK are incubated with
20 an inhibitory concentration of F-6-P, optionally in the presence of test compound, and the
extent of interaction between GLK and GLKRP is measured. Compounds which either
displace F-6-P or in some other way reduce the GLK/GLKRP interaction will be detected by a
decrease in the amount of GLK/GLKRP complex formed. Compounds which promote F-6-P
binding or in some other way enhance the GLK/GLKRP interaction will be detected by an
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increase in the amount of GLK/GLKRP complex formed. A specific example of such a
binding assay is described below

GLK/GLKRP scintillation proximity assay

The compounds A to S {described in Examples A 10 S) and 1 to 118 (described in
Examples T to Y) were found to have an activity of at least 40% activity at 10 um when tested
in the GLK/GLKRP scintillation proximity assay described below.

Recombinant human GLK and GLKRP were used to develop a “mix and measure™ 96
well SPA (scintillation proximity assay) as described in W001/20327 (the contents of which
are incorporated herein by reference). GLX (Biotinylated) and GLKRP are incubated with
strepiavidin linked SPA beads (Amersham) in the presence of an inhibitory concentration of
radiolabelled [3H]F-6-P (Amersham Custom Synthesis TRQB8689), giving a signal.
Compounds which either displace the F-6-P or in some other way disrupt the GLX / GLKRP
binding interaction will cause this signal to be lost.

Binding assays were performed at room temperature for 2 hours. The reaction
mixtures contained 50mM Tris-HCI (pH 7.5), 2mM ATP, SmM MgCl;, 0.5mM DTT,
recombinant biotinylated GLK ( 0.1 mg), recombinant GLKRP (0.1 mg), 0.05mCi {3H] F-6-P
(Amersham) to give a final volume of 100ml. Following incubation, the extent of
GLK/GLKRP complex formation was determined by addition of 0.1mg/well avidin linked
SPA beads (Amersham) and scintillation counting on 8 Packard TopCount NXT,

(3) A F-6-P / GLKRP binding assay for measuring the binding interaction between
GLKRP and F-6-P. This method may be used to provide further information on the
mechanism of action of the compounds. Compounds identified in the GLK/GLKRP binding
assay may modulate the interaction of GLK and GLKRP either by displacing F-6-P or by
modifying the GLK/GLKRP interaction in some other way. For example, protein-protein
interactions are genecrally known to occur by interactions through multiple binding sites. It is
thus possible that a compound which modifies the interaction between GLX and GLKRP
could act by binding to one or more of several different binding sites.

The F-6-P / GLKRP binding assay identifics only those compounds which modulate
the interaction of GLK and GLKRP by displacing F-6-P from its binding site on GLXRP.
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GLKRP is incubated with test compound and an inhibitory concentration of F-6-P, in
the absence of GLK, and the extent of interaction between F-6-P and GLKRP is measured.
Compounds which displace the binding of F-6-P to GLKRP may be detected by a change in
the amount of GLKRP/F-6-P complex formed. A specific example of such a binding assay is
described below

F-6-P | GLKRP scintillation proximity assay
Recombinant human GLKRP was used to develop a “mix and measure” 96 well
scintillation proximity assay ) as described in W001/20327 (the conients of which are
incorporated herein by reference). FLAG-tagged GLKRP is incubated with protein A coated
SPA beads (Amersham) and an anti-FLAG antibody in the presence of an inhibitory EE_”;;
concentration of radiolabelled [3HJF-6-P. A signal is generated. Compounds which displace
the F-6-P will cause this signal to be lost. A combination of this assay and the GLK/GLKRP
binding assay will allow the observer to identify compounds which disrupt the GLK/GLKRP
binding interaction by displacing F-6-P.

Binding assays were performed at room temperature for 2 hours. The reaction
mixtures contained 50mM Tris-HCI (pH 7.5), 2mM ATP, SmM MgCl;, 0.5mM DTT,
recombinant FLAG tagged GLKRP (0.1 mg), Anti-Flag M2 Antibody (0.2mg) ( IBI Kodak),
0.05mCi [3H] F-6-P (Amersham) to give 2 final volume of 100ml. Following incubation, the
cxtent of F-6-P/GLKRP complex formation was determined by addition of 0.1mg/well protein
A linked SPA beads (Amersham) and scintillation counting on a Packard TopCount NXT. &

Production of recombinant GLK and GLKRP:

Preparation of mRNA

Human liver total mMRNA was prepared by polytron homogenisation in 4M guanidine
isothiocyanate, 2.5mM citrate, 0.5% Sarkosyl, 100mM b-mercaptoethanol, followed by
centrifugation through 5.7M CsCl, 25mM sodium acetate at 135,000g (max) as described in
Sambrook J, Fritsch EF & Maniatis T, 1989.

Poly A* mRNA was prepared directly using a FastTrack™ mRNA isolation kit

(Invitrogen).
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PCR amplification of GLK and GLKRP cDNA sequences

Human GLK and GLKRP cDNA was obtained by PCR from human hepatic mRNA
using established techniques described in Sambrook, Fritsch & Maniatis, 1989. PCR primers
were designed according to the GLK and GLKRP cDNA sequences shown in Tanizawa et al
1991 and Bonthron, D.T. e al 1994 (later corrected in Warner, 1.P. 1995).

Cloning in Bluescript Il vectors

GLK and GLKRP cDNA was cloned in E. coli using pBluescript II, (Short et al 1998)
a recombinant cloning vector system similar to that employed by Yanisch-Perron C et al
(1985), comprising a colEl-based replicon bearing a polylinker DNA fragment containing
multiple unique restriction sites, flanked by bacteriophage T3 and T7 promoter sequences; a

filamentous phage origin of replication and an ampicillin drug resistance marker gene.

Transformations

E. Coli transformations were generally carried out by electroporation. 400 ml cultures
of strains DH5a or BL21(DE3) were grown in L-broth to an OD 600 of 0.5 and harvested by
centrifugation at 2,000g. The cells were washed twice in ice-cold deionised water,
resuspended in 1ml 10% glycerol and stored in aliquots at -70°C. Ligation mixes were
desalted using Millipore V series™ membranes (0.0025mm) pore size). 40ml of celis were
incubated with 1ml of ligation mix or plasmid DNA on ice for 10 minutes in 0.2cm
clectroporation cuvettes, and then pulsed using a Gene Pulser™ apparatus (BioRad) at
0.5kVem™, 250mF, 250 7. Transformants were selected on L-agar supplemented with
tetracyline at 10mg/ml or ampicillin at 100mg/ml.

Expression

GLK was expressed from the vector pTB375NBSE in E.coli BL21 cells,, producing a
recombinant protein containing a 6-His tag immediately adjacent to the N-terminal
methionine. Alternatively, another suitable vector is pET21(+)DNA, Novagen, Cat number
697703. The 6-His tag was used to allow purification of the recombinant protein on a column
packed with nickel-nitrilotriacetic acid agarose purchased from Qiagen (cat no 30250).

GLKRP was expressed from the vector pFLAG CTC (IBI Kodak) in E.coli BL2] cells,
producing a recombinant protein containing a C-terminal FLAG tag. The protein was purified
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initially by DEAE Sepharose ion exchange followed by utilisation of the FLAG tag for final
purification on an M2 anti-FLAG immunoaffinity column purchased from Sigma-Aldrich (cat
no. A1205).

Bjotinylation of GLK:

GLK was biotinylated by reaction with biotinamidocaproate N-hydroxysuccinimide
ester (biotin-NHS) purchased from Sigma-Aldrich (cat no. B2643). Briefly, free amino groups
of the target protein (GLK) are reacted with biotin-NHS at a defined molar ratio forming
stable amide bonds resulting in a product containing covalently bound biotin. Excess, non-
conjugated biotin-NHS is removed from the product by dialysis. Specifically, 7.5mg of GLK
was added to 0.3 1mg of biotin-NHS in 4mL of 25mM HEPES pH7.3, 0.15M KCl, ImM [
dithiothreitol, 1mM EDTA, 1mM MgCl, (buffer A). This reaction mixture was dialysed
against 100mL of buffer A containing a further 22mg of biotin-NHS. After 4hours excess
biotin-NHS was removed by extensive dialysis against buffer A.

PHARMACEUTICAL COMPOSITIONS

The following illustrate representative pharmaceutical dosage forms of the invention as
defined herein (the active ingredient being termed “Compound X™), for therapeutic or

prophylactic use in humans:

(a) Tablet 1 mg/tabiet
Compound X ..........onroreecremesmeeemen e snees 100
Lactose Ph.EUL........ccccommcsminmscmseccusersnsosccncansas 182.75
Croscarmellose sodium.........cccauvermcrnircsssnseasansnnans 12.0
Maize starch paste (5% w/v paste)........cccusrsceeeee. 2,25
Magnesium Stearate............ceccueirssensaresmassersenasnses 30

(b) Tablet IT mg/tablet
Compound X........ccceneverncrenisssessnearsmssssnsnsnenees 50
Lactose Ph.Eur..........ciciniiccccnsennnicncssssncsannee 223.75
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Maize Starch........ccocevmvnrecnsnemiimeenncinessasnssnanes 15.0
Polyvinylpyrrolidone (5% w/v paste).................. 2.25
Magnesium SLEarate.....c.ccieimecssnnsamsisarneassassssenas 3.0
Tablet III mg/ablet
Compound X...........cocceveeinmsnmmcsennsanssssssssonsasannss 1.0
Lactose Ph.EUL...........c.ccvimiicnircnrncnnsnscsncenicnsaee 93.25
Croscarmellose sodium.........cccccinieniininncncsasnaoneas 4.0
Maize starch paste (5% w/v paste)..........c.ccceen.ne. 0.75
Magnesium SIEarate.....ccemesismemesiensessssssasssssosasans 1.0
Capsule mg/capsule
Compound X........covinenermsissnmncnsssscsessnsseanens 10
Lactose Ph.Eur.........ccconmninnssencsncscnsscsnossinns 488.5
MaBnesium......cccoo e sinessnnencnesec e 1.5
Injection I (50 mg/ml)
Compound X.........vmnesimmnisisncsessesnsmmsnns 5.0% wiv
1M Sodium hydroxide solution........c....csreerceee 15.0% viv
0.1M Hydrochloric acid (to adjust pH to 7.6)
Polyethylene glycol 400.........c.ccmeemercnennene. 4.5% wiv
Water for injection to 100%
Injection II 10 mg/m}
Compound X.........cocververniiercccscicsiavensaresssnmsmenenss 1.0% wiv
Sodium phosphate BP............cccccceerncrscersnionnans 3.6% wiv
0.1M Sodium hydroxide solution...................... 15.0% viv
Water for injection to 100%
Injection III (Lmg/ml, buffered to pH6)
Compound X...........ccicimmeoncnnenasenassnone 0.1% wiv
Sodium phosphate BP............cccocanmueinrensoicnnnaa 2.26% wiv
Citric aCid.....ccccoretimrmirercem e snsesasisssassnnnaens 0.38% wiv

PCT/GB02/03745
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Polyethylene glycol 400...........cccceemeinnieecennne
Water for injection to 100%

Aerosol ]
Compound X.........ccocerurereiisensesescsmenanensnsaseses

Sorbitan trioleate........c..cccuriemcrrncesanrmseresraneserenes
Trichlorofluoromethane...........cceceeincsereerensennns
Dichlorodifluoromethane........ccccecsemseraeeneresannn

Aeroso

Compotnd X..........covcminieinineissssmessesassenssssnases
Sorbitan trioleate......ccouinevermsnincsansninssnsanasnsrensans
Trichlorofluoromethane.........c..cconeicencenssarensanas
Dichlorodifluoromethane...........coevveraersmsomsananes

Sorbita:tl HNOICALE.......ccc e ctcreensannneenotarrorasaeness
Trichlorofluoromethane......ccceecseeirerverseernnaneses
Dichlorodifluoromethane.......ccccceereccrerensnssserses

Dichlorotetrafluoroethane...........cccccererereesasssses

Aerosol IV

Compound X..........cccovememmmececcscmnrsacsnssnssassess
Soya IeCithin......cccccommimsmsmninrsssomsicasnnseasssonssns
Trichlorofluoromethane.........ccccoermcencrcrensansanaas
Dichlorodifluoromethane........c..coccrnsesansenseranes.

Dichlorotetrafluoroethane..........ccceccemvvveracecene.

Ointment
Compound X...........cocuverecsmsmicsinesransasssssnscsoss

ELRANOL...c.coeccreeisineieeerrenressresssanseansrssssasensnons

3.5% wiv

10.0
135
910.0
490.0

mg/ml
0.2
0.27
70.0
280.0
10940
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WaaLET....ccccmimccncerriseresnnsermnnrerenenesssasarasanssasanne 300 (‘K

1-Dodecylazacycloheptan-2-one..................... S0 ul
Propylene glycol........coceereecerrcmrrrensessassssnsans to 1 ml

The above formulations may be obtained by conventional proéedures well

known in the pharmaceutical art. The tablets (a)-(c) may be enteric coated by conventional

means, for example to provide a coating of cellulose acetate phthalate. The acrosol

formulations (h)-(k) may be used in conjunction with standard, metered dose aerosol

dispensers, and the suspending agents sorbitan trioleate and soya lecithin may be replaced by

an alternative suspending agent such as sorbitan monooleate, sorbitan sesquioleate,

polysorbate 80, polyglycerol oleate or oleic acid.
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CLAIMS:

1.  The use of a compound of Formula (I) or a salt, solvate or pro-drug thereof, in the
preparation of a medicament for use in the treatment or prevention of a disease or
medical condition mediated through GLK:

(RY7 P
(R3),
Formula (I)
wherein @?
mis0, 1or2;
nis0,1,2,30r4;
andn+m>0;
each R’ is independently selected from OH, -(CH;),<OH, -CHj..F,, (CH3);«CHs..Fs,
-OCHj,F,, halo, Calkyl, C2 salkenyl, Ca galkynyl, NH3, -NH-C,_4alkyl,
-N-di-(C,4alkyl), CN, formyl, phenyl or heterocyclyl optionally substituted by
Ci.salkyl;
each R? is the group Y-X-
wherein each X is a linker independently selected from:
-0-Z-, -0-2-0-Z-, -C(0)0-Z-, -OC(0)-Z-, -§8-Z-, -SO-Z-, -S0z-Z-, -N(R®)-Z-,
-NR®)S0;-Z-, -SONR®)-Z-, -(CH)y -, -CH=CH-Z-, -C=C-Z-, -N(R*)CO-Z-,
-CON(R®-Z-, -C(O)NR®)S(0)z-Z-, -S(0):NR®)C(0)-Z-, -C(0)-Z-, -Z-,
-C(0)-Z-0-Z-, -N(R®%)-C(0)-Z-0-Z-, -0-Z-N(R®-Z-, -0-C(0}-Z-O-Z- or a

direct bond;

&

each Z is independently a direct bond, C; salkenylene or a group of the formula
~(CHa)y-CR™)-(CHay-:
each Y is independently selected from aryl-Z'-, heterocyclyl-Z'-,
Cs1cycloalkyl-Z'-, C\.¢alkyl, C galkenyl, Cyealkynyl, -(CHz), «CHs.F, or
-CH(OH)CH,F,; wherein cach Y is independently optionally substituted by up
to 3 R* groups;
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each R*is independently selected from halo, -CH; F,, CN, NH;, C.salkyl}

-0C,¢alkyl, -COOH, -C(0)OC,salkyl, OH or phenyl! optionally
substituted by C,salkyl or -C(O)YOC1-6alkyl,
or R%-X'-, where X' is independently as defined in X above and R® is
selected from hydrogen, C;.salkyl, -CHs F,, phenyl, naphthyl,
heterocyclyl or Cs.scycloalkyl; and RS is optionally substituted by one or
more substituents independently selected from: halo, C, galkyl,
-0C,¢alkyl, -CHy,F,, CN, OH, NH;, COOH, or —-C(0)OC,alkyl,
each Z' is independently a direct bond, Cy.alkenylene or a group of the
formula -(CHa),-CR*)-(CHa)g-

R? is sclected from phenyl or a heterocyclyl, and R? is optionally substituted by one
or more R” groups;

R® is independently selected from hydrogen, C;.galkyl or -C2.4alkyl-O-C; qalkyl;

R® js independently selected from hydrogen, halo, Cy¢alkyl or

-Ca.4alkyl-0-C; 4alkyl;

each R’ is independently selected from:

Ci.salkyl, Cygalkenyl, Cysalkynyl, (CHa)osaryl, (CHa)o sheterocyclyl,
(CHz)g.3C35cycloalkyl, OH, C;4alkyl-OH, halo, C, galkyl-halo, OC,salkyl,
(CH1)0.35(0)2R%, SH, SO, thioxo, NHa, CN, (CHa)osNHSO;R,
(CH2)o3COOH, (CHi)o3-O-(CHz)o.3R*, (CH2)03C(OXCH;)osR®,
(CHz)o.3C(OYOR?, (CHaz)o. sC(O)NHa, (CHz)o3C(0)NH(CH,)osR",
(CH2)osNH(CHz)o.sR", (CH;)osNHC(O)(CHz)o3R"; (CHa)o3C(O)NHSOz-R® and
(CHa2)p.3SO;NHC(O)-R® wherein an alkyl chain, cycloalkyl ring or heterocyclyl
ring within R’ is optionally substituted by one of more substituents independently
selected from: C, 4alkyl, OH, halo, CN, NH;, N-C,_4alkylamino,

N.N-di-C, salkylamino and OC,4alkyl;

R?® is selected from hydrogen, C).salkyl, aryl, heterocyclyl, Cascycloalkyl, OH,
C1.salkyl-OH, COOH, C(0O)OC,.salkyl, N(R®)Cy.6 alkyl, OC;.salkyl,
CosalkylOC(O)C,salkyl, C(OH)C, alkyl)}C,.salkyl; wherein an alkyl chain or
aryl, heterocyclyl or cycloalky! ring within R® is optionally substituted by one of
more substituents independently selected from: C,4alkyl, OH, halo, CN, NH3,
-NH-C,)4alkyl, -N-di-(C,4alkyl) and OC, 4alkyl,

70
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each a is independently 1, 2 or 3;
p is an integer between 0 and 3;
q is an integer between 0 and 3;
andp +q<4.
5 provided that when Ris 2-pyridyl and X is other than -Z-, -C(0)-Z-O-Z-,
-N((R®)-C(0)-Z-0-Z- or -0-Z-N(R®)-Z-, then R? cannot be mono-substituted at the
S-position with an R’ group selected from COOH or C(O)OC, salkyl.

2. A pharmaceutical composition comprising a compound of Formula (I) as claimed in

10 claim 1, or a salt, solvate or pro-drug thereof, together with a pharmaceutically-

i

acceptable diluent or carrier for use in the preparation of a medicament for use in the

treatment or prevention of a disease or medical condition mediated through GLK

3. A compound of Formulu (Ib) or a salt, solvate or pro-drug thercof

(R1)m 06

15 (R?),
Formula (Ib)
wherein

mis0, lor2;
Ty

&4

nisl,2or3;
20 andn+mis2or3;
each R! is independently selected from OH, ~(CH2)14<OH, -CH3..F,, (CH2)14CHi.F.,
-OCHj.,F,, halo, OCHj3, CzH:O, CH1C(0)O-, C,¢alkyl, C; galkenyl, Ca.
salkynyl, -NH-C,4alkyl, -N-di-(C;_alkyl), CN, formyl, phenyi or
heterocyclyl optionally substituted by C,_galkyl;
25 each R? is the group Y-X-
with the proviso that Y-X- cannot be CH30, C;HsO or CH;C(0)O-;
wherein each X is a linker independently selected from:
-0-Z-, -0-Z-0-Z-, -C(0)0-Z-, -OC(0)-Z-, -§-Z-, -8O-Z-, -S0,-Z-, -NR®)-Z-,
-NR®)SOz-Z-, -SO;N(R®)-Z-, -CH=CH-Z-, -C=C-Z-, -N(R%)CO-Z-,
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-CONR®)-Z-, -C(O)N(R®)S(0),-Z-, -S(0):NR*)C(0)-Z-, -C(0)-Z-, -Z-,
-C(0)-2-0-Z-, -NR)-C(0)-Z-0-Z-, -0-Z-N(R®)-Z-, -0-C(0)-2-0-Z- or a
direct bond except where Z is C,.galkyl;
each Z is independently a direct bond, Ca.salkenylene or a group of the formula
~(CHa)p-C(R™%-(CHy)y
each Y is independently selected from aryl-Z'-, heterocyclyl-Z'-,
Ca.icycloalkyl-Z'-, Cy.alkyl, Cagalkenyl, Cz.¢alkynyl, (CHz);4CHs,F, or
-CH(OH)CH3 F,; wherein each Y is independently optionally substituted by
up to 3 R* groups;
cach R'is independently selected from halo, -CHj.F,, CN, NH;, C)alkyl,
-0C,.¢alkyl, -COOH, -C(O)OC, galkyl, OH or pheny! optionally
substituted by C;alkyl or —C(0O)OC,_¢alkyl,
or R%-X'-, where X! is independently as defined in X above and R® is
sclected from hydrogen, Cisalkyl, -CH3,F,, phenyl, naphthyl,
heterocyclyl or Cacycloalkyl; and R? is optionally substituted by one
or more substituents independently selected from: halo, C,_¢alkyl,
-OC,.¢alkyl, -CH3,F,, CN. OH, NHa, COOH, or -C(0)OC,.¢alkyl,
each Z' is independently a direct bond, C,.calkenylene or a group of
the formula -(CH;),-C(R"),—(CH;).,—;

R? is heterocyclyl, wherein the atom at the two position of the heterocyclyl ring
relative to the amide group, to which R? is attached, is a heteroatom and when the
atom at the two position of the heterocyclyl ring relative to the amide group is
nitrogen, this is an sp’ hybridised nitrogen, and R® is optionally substituted by up
to 2 R7 groups;

R®is independently selected from hydrogen, C,_salkyl or -C; ¢alkyl-O-C)_4alkyl;

R*is independently sclected from hydrogen, halo, C,.4alkyl or

-Cz4alkyl-O-C;_4alkyl;

each R’ is independently selected from:

Ci.galkyl, Cysalkenyl, Cygalkynyl, (CH;)p.aaryl, (CHa)o.3heterocyclyl,
(CHa2)y-3Cs.5cycloalkyl, OH, Calkyl-OH, halo, C,salkyl-halo, OC,_salkyl,
(CH2)03S(0)ezR®, SH, SO;, thioxo, NHj;, CN, (CHa)a.sNHSO,R®,
(CH;)o3COOH, (CHa)o3-O-(CH2)osR", (CH)o3C(O)(CHa)osR",
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(CHz)03C(O)OR?, (CHz)o sC(0)NH;, (CH2)o3C(O)NH(CHp)o3R®,
(CHa)osNH(CHa)o3R", (CHa)osNHC(O)(CHa)o3R"; (CHa)o3C(O)NHSO,-R” and
(CH3)350;NHC(O)-R® wherein an alkyl chain, cycloalkyl ring or heterocyclyl
ring within R’ is optionally substituted by one of more substituents independently
selected from: C,4alkyl, OH, halo, CN, NH;, N-C,_4alkylamino,
N.N-di-C, 4alkylamino and OC,¢alkyl;

R® is selected from hydrogen, C¢alkyl, aryl, heterocyclyl, Csscycloalkyl, OH,
C1.6alkyl-OH, COOH, C(0O)OC,.¢alkyl, N(R*)C;.¢alkyl, OC,_alkyl,
Co.salkylOC(O)C, salkyl, C(OH)(C.salkyl)Ci.¢alkyl; wherein an alkyl chain or
aryl, heterocyclyl or cycloalkyl ring within R®is optionally substituted by one of
more substituents independently selected from: C,4alkyl, OH, halo, CN, NH,, f‘%’*
-NH-C, 4alkyl, -N-di-(C.4alkyl) and OC,salkyl;

each a is independently 1, 2 or 3;

p is an integer between 0 and 3;

q is an integer between 0 and 3;

andp+q<éd.

provided that

(i) whenR%is 2-pyridyl and X is other than -Z-, -C(0)-Z2-O-Z-, -N((R‘)—C(O)-Z-O-Z-
or -0-Z-N(R%-Z-, then R cannot be mono-substituted at the 5-position with an
R’ group selected from COOH or C(0)OC, ¢alkyl;

(ii) positions 3,5 on the phenyl ring (to which R’ and R? are attached) relative to the
amide bond are substituted and at least one of the groups at position 3 and 5 is an
R? group;

(iii) an unbranched, unsubstituted C,.salkyl chain cannot exceed Cgalkyl! in length;

(iv) when n is 2 or 3 then only one X group can be — NHC(O)-;

(v) when R’ is pyridyl and R is halo or methyl then the phenyl ring to which R? is
attached cannot be substituted by an R? group at the 2-position relative to the
amide bond wherein X is ~C(O)NH- and Y is optionally substituted phenyl,
optionally substituted thienyl or optionally substituted pyridyl;

(vi) when n+mis 2, mis O ormis 1 and R is OH, n is 1 and X is -NHC(O)- orn is 2
and X is independently selected from —C(O)NH-, -NHC(Q)-, -O-, -S(02)NH- or
a direct bond wherein one X group is -NHC(O)-, Y is selected from phenyl,
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cyclohexyl, 4,5-dihydro-5-oxo-pyrazolyl, thienyl,
1,3-dihydro-1,3-dioxo-isoindolinyl, 2-oxo0-1-benzopyran or pyridyl and Y is
optionally substituted by R* then R cannot be unsubstituted thiazole,
4,5-dihydro-5-oxo-pyrazolyl substituted by trichlorophenyl,
4,5,6,7-tetrahydro-benzo[b]thiophene substituted by ethoxycarbonyl or pyridyl
optionally independently mono or di-substituted by methyl, ethoxy or
propylcarbonylamino; and '

(vii) when n+mis 3, mis 0 or2, R' is independently selected from methyl, methoxy or
hydroxy, n is 1, 2 or 3, X is independently selected from -O-, -S(02)NH-,
-C(0O)-, -S(03)-, -CH;- or a direct bond, Y is selected from pyrrolidinyl,
morpholino, phenyl, tetrazolyl or propyl wherein Y is optionally substituted by
R* and R* is sclected from di-hydroxy, methoxy, Ci4alkyl then R® cannot be
unsubstituted tetrazolyl, unsubstituted thiazolyl or thiazolyl substituted by
ethoxycarbonylmethyl.

A compound according to claim 3, or salt, solvate or pro-drug thereof, wherein each
R! is independently selected from OH, formyl, CHs..Fa, OCH;..F,, halo, C;.salkyl,
NH;, CN, (CH2),:4OH or a heterocyclyl optionally substituted by C,salkyl.

A compound according to claim 3 or claim 4, or salt, solvate or pro-drug thereof,
wherein each R? is the group Y-X-, each X is independently selected from -Z-,
-CH=CH-Z-, -0-Z-, -C(0)-Z-, -C(0)0-Z-, -OC(0)-Z-, ,-C(0)-Z-0-Z-,
-0-C(0)-2-0-Z-, -S-Z-, -SO-Z-, -802-Z-, -NR®-Z-, -NR$CO-Z-, -CON(R%-Z-,
-NR®)-C(0)-Z-0-Z-, -SO:NR®)-Z-, - NR®SO2-Z- or -O-Z-N(R®)-Z-, each Y is
independently selected from C.galkyl, Ca.salkenyl, aryl-Z'-, heterocyclyl-Z'-,
Ca.scycloalkyl(CHa)o.2, (CHz)i4CHs.F, and each Y is independently optionally
substituted by R*,

A compound according to any one of claims 3 to 5, or salt, solvate or pro-drug thereof,
wherein each R*is independently sclected from halo, CHs..F., OCHa F,, CN, C, calkyl,
0OC,¢alkyl, COOH, C(O)OC, satkyl, (CH;)p3COOH, O(CH3)o-3COOH, CO-phenyl,
CONH,, CONH-phenyl, SO,NH;, SO:C;_galkyi, OH, or pheny! optionally substituted by
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one or more R® groups where R? is sclected from hydrogen, C,.galkyl or
C(0)OC,.¢alkyl.

A compound according to any one of claims 3 to 6, or salt, solvate or pro-drug thereof,
wherein RYis a nitrogen-containing heterocyclyl, optionally substituted by one or more
R’ groups.

A compound according to claim 7, or a salt, solvate or prodrug thereof, wherein R? is
selected from thiazole, benzothiazole, thiadiazole, pyridine, pyruzine, pyridazine,
pyrazole, imidazole, pyrimidine, oxazole and indole.

A compound according to any one of claims 3 to 8, or salt, solvate or pro-drug thereof,
wherein R? is unsubstituted or is substituted by one R’ group.

A compound according to any one of claims 3 to 9, or salt, solvate or pro-drug thereof,
wherein each R’ is independently selected from OH, CN, NH;, SOs, thioxo, halo, C;.
«lkyl, Cy_4alkyl-OH, O-C).alkyl, C;4alkyl-halo, (CHz)e..COOH, (CH,).1C(O)OR®,
(CHaz)o.:NH(CHz)o2R®, (CHz)o.\NHC(O)(CHa)o1R", (CH2)0-1C(O)NH(CH;)o2R",
~(CH2)02S(0)oR", (CH;)o.1IN(R)SOR", (CH2)o-1C(O)N(R)S(O):R" or
(CHz)p-1heterocyclyl.

A compound according to any one of claims 3 to 10, or salt, solvate or pro-drug thereof,
wherein Y is phenyl-Z'- optionally substituted by halo or C;_salkyl.

A compound according to any one of claims 3 to 11, or salt, solvate or pro-drug thereof,
wherein each R? is the group Y-X-, Z within the definition of X is a direct bond and Z!
within the definition of Y is a group of the formula -(CI-I:),-C(R")z-(CHi)q-.

A pharmaceutical composition comprising a compound according to any one of claims 3
to 12, or a salt, solvate or prodrug thereof, together with a pharmaceutically-acceptable

diluent or carier.

&
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14, The use of a compounds of Formula (I), as defined in claim 1, or a salt, solvate or
pro-drug thereof, in the preparation of a medicament for use in the combined treatment

or prevention of diabetes and abesity.

5 15. The use of a compound of Formula (Ib) or a salt, pro-drug or solvate thereof, as defined

in claim 3, as a medicament.

16. A process for the preparation of a compound of Formula (I), or salt, solate or pro-drug

thereof, as defined in claim 1, which comprises:

10 (a) reaction of a compound of Formula ([I1a) with a compound of Formula (IITb),
o] x'
o]
HaN'R’
A (A9,
Formula (Illa) Formula (IIIb); or

wherein X' is a leaving group
(b) for compounds of Formula (T) wherein R? is hydrogen, de-protection of a compound
15 of Formula (IIic),

A D
Pl

i R (Ao,
Formula (Ilic)
wherein P' is a protecting group;

(c) for compounds of Formula (I) wherein n is 1, 2, 3 or 4, reaction of a compound of

20 Formula (IIId) with a compound of Formula (IIIe),
X 3
A
Y—x" )
RY) (A,
Formula (INd) Formula (Tlle)

25

wherein X’ and X*’ comprises groups which when reacted together form the group X;
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(d) for a compound of Formula (T) wherein nis 1,2, 3 or 4 and X or X' is -SO-Z- or -
SO,-2-, oxidation of the corresponding compound of Formula (I) wherein X or X'

respectively is —S-Z-; '
(e) reaction of a compound of Formula (IIf) with a compound of Formula (IlIg),
NH,
o]
3
)y (R, xa,n
Formula (UIf) Formula (Ilg)
wherein X is a leaving group;
and thereafter, if necessary:

i) converting a compound of Formula (I) into another compound of Formula (T);
ji) removing any protecting groups;
iii) forming a salt, pro-drug or solvale thereof.

-y

-
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del mismo, en donde R, R%, R?, n y m son como se describe en la especificacién, en la preparacion de una
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Férmula (1) y con métodos para preparar compuestos de Formula (1).
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COMPUESTOS QUE AFECTAN LA GLUCOCINASA

La presente invencion se refiere al uso de un grupo de compuestos de
benzamida en la preparacion de un medicamento para uso en el tratamiento
o prevencién de una enfermedad o condicion médica mediada por
glucocinasa (GLK), que lleva a un umbral disminuido de glucosa para
secrecion de insulina. Se afirma, ademas, que los compuestos bajan la
glucosa sanguinea aumentando la absorcién de glucosa hepédtica. Tales
compuestos pueden tener utilidad en el tratamiento de la diabetes tipo 2 y la
obesidad. La invencion concierne asimismo a composiciones
farmacéuticas que comprenden dicho compuesto de benzamida, un sub-
grupo de compuestos novedosos de dichos compuestos de benzamida, y el
uso de dicho compuesto en las condiciones descritas anteriormente.

En las células B del pancreas y en las células parenquimales del
higado el principal transportador de glucosa de la membrana plasmatica es
GLUT2. Bajo concentraciones fisiolégicas de glucosa la velocidad a la
cual GLUT2 transporta glucosa a través de la membrana no es limitante de
la velocidad con respecto a la velocidad total de absorcion de glucosa en
estas células. La velocidad de la absorcion de glucosa estd limitada por la
velocidad de fosforilacion de la glucosa al glucosa-6-fosfato (G-6-P), que
se cataliza por la glucocinasa (GLK) [1]. La GLK tiene una elevada Km
(6-10mM) para la glucosa y no estd inhibida por concentraciones
fisiologicas de G-6-P [1]. La expresién de GLK estd limitada unos pocos
tejidos y tipos de células, muy notablemente las células B del pancreas y las
células del higado (hepatocitos) [1]. En estas células la actividad GLK es
limitante de la velocidad para la utilizacion de glucosa y, por lo tanto,
regula el grado de secrecion de insulina inducida por glucosa y la sintesis
hepética de glucégeno. Estos procesos son criticos en el mantenimiento de
la homeostasis de la glucosa en todo el organismo y los dos son
disfuncionales en la diabetes [2].

En un sub-tipo de diabetes, la diabetes de inicio en la edad madura
de los jévenes (MODY-2), la diabetes es causada por la pérdida GLK de
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mutaciones funcionales [3, 4]. La hiperglicemia en pacientes MODY-2
resulta de una deficiente utilizacion de la glucosa a la vez en el péncreas y
en el higado [5]. La utilizacion deficiente de la glucosa en el pancreas de
pacientes MODY-2 resulta en un umbral elevado de secrecién de insulina
inducida por la glucosa. Inversamente, mutaciones activadoras, poco
frecuentes, de GLK reducen este umbral con el resultado de un
hiperinsulinismo familiar [6, 7). Ademss de la reducida actividad GLK
observada en diabéticos MODY-2, la actividad de la glucocinasa hepética
se disminuye también en diabéticos tipo 2 [8]. [En forma digna de
consideracion, la sobre-expresién global o selectivo del higado de la GLK
evita o reversa ¢l desarrollo del fenotipo diabético tanto en los modelos
alimenticios como genéticos de la enfermedad [9-12). Més aln, el
tratamiento inmediato de diabéticos tipo 2 con fructosa mejora la tolerancia
a la glucosa mediante la estimulacién de la utilizacién de glucosa hepdtica
[13]. Se cree que este efecto es mediado por un aumento inducido por la
fructosa en la actividad GLK citosélica en el hepatocito por el mecanismo
descrito més adelante [13].

La actividad GLK hepatica esta inhibida por la asociaciéon con la
proteina reguladora GLK (GLKRP). El complejo GLK/GLKRP se
estabiliza por la unién del fructosa-6-fosfato (F6P) a la GLKRP y se
desestabiliza por el desplazamiento de este fosfato de azicar por el
fructosa-1-fosfato (FIP). FI1P se genera por fosforilacion mediada por
fructocinasa de la fructosa alimenticia. Consecuentemente, la integridad
del complejo GLK/GLKRP y la actividad GLK hepatica se regulan en una
forma dependiente de la nutricién ya que F6P se eleva en el estado post-
absorbente mientras que F1P predomina en el estado post-prandial. En
contraste con el hepatocito, la célula B pancreitica expresa GLK en la
ausencia de GLKRP. Por lo tanto, la actividad GLK de la célula B estd
regulada exclusivamente por la disponibilidad de su sustrato, la glucosa.
Pequefias moléculas pueden activar la GLK directamente o a través de la
desestabilizacion del complejo GLK/GLKRP. Se afirma que la anterior
clase de compuestos estimulan la utilizacion de glucosa tanto en el higado

R
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como en el pincreas, mientras se afirma que los Gltimos actian
exclusivamente en el higado. No obstante, se afirma que compuestos con
cualquiera de los dos perfiles tienen una ventaja terapéutica en el
tratamiento de la diabetes tipo 2 puesto que esta enfermedad se caracteriza
por la utilizacién deficiente de glucosa en ambos tejidos.

GLK y GLKRP y el canal K rp se expresan en las neuronas del
hipotdlamo, una regidén del cerebro que es importante en la regulacion del
balance de energia y el control de la ingesta de alimento [14-18]. Se ha
demostrado que estas neuronas expresan neuropéptidos orexigenos y
anorexigenos [15, 19, 20] y se ha asumido que son las neuronas que
detectan la glucosa en el hipotilamo las que son inhibidas o excitadas por
cambios en concentraciones de glucosa ambiente [17, 19, 21, 22]. La
capacidad de estas neuronas de detectar cambios en los niveles de glucosa
es deficiente en una variedad de modelos, genéticos e inducidos
experimentalmente, de obesidad [23-28]. La infusién
intracerebroventricular (icv) de andlogos de glucosa, que son inhibidores
competitivos de glucocinasa, estimulan la ingesta de alimentos en ratas
flacas [29, 30]. En contraste, la infusién icv de glucosa suprime la
alimentacién [31]. Por consiguiente, los activadores de pequedias
moléculas de GLK pueden disminuir la ingesta de alimentos y el aumento
de peso a través de efectos centrales sobre la GLK. Por lo tanto, los
activadores de GLK pueden tener uso terapéutico en el tratamiento de
desordenes en la alimentacion, incluida la obesidad, ademas de la diabetes.
Los efectos hipotaldmicos serdn aditivos o sinergéticos a los efectos de los
mismos compuestos que actian en el higado y/o el pincreas en normalizar
la homeostasis de la glucosa, para el tratamiento de la diabetes tipo 2. Asi,
el sistema GLK/GLKRP puede describirse como una Diana potencial de
"diabesidad” (de utilidad tanto en la diabetes como la obesidad).

En WO0058293 y WO01/44216 (Roche), una serie de compuestos
de benzilcarbamoilo se describen como activadores de glucocinasa. El
mecanismo por el cual tales compuestos activan la GLK se eval(a

midiendo el efecto directo de tales compuestos en un ensayo en el cual la
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actividad GLK se asocia a la produccién de NADH, la que a su vez se mide
opticamente — ver detalles del ensayo in vitro descrito en Ejemplo A. Los
compuestos de la presente invencién pueden activar la GLK directamente o
pueden activar la GLK inhibiendo la interaccion de GLKRP con GLK. El
iltimo mecanismo ofrece una importante ventaja sobre los activadores
directos de la GLK en que ellos no causardn los episodios hipoglicémicos
severos predichos después de la estimulacién directa. Muchos compuestos
de la presente invencion pueden mostrar una selectividad favorable
comparada con activadores conocidos de GLK.

W09622282, W09622293, W09622294, W09622295,
W09749707 y WO9749708 divulgan un niimero de intermedios usados en
la preparacidn de compuestos Gtiles como agentes de vasopresina los cuales
son estructuralmente similares a los divulgados en la presente invencién.
Compuestos estructuralmente similares se divuilgan asimismo en
WO09641795 y JP8143565 (antagonismo de vasopresina), en JP8301760
(prevencion del dafio de la piel) y en EP619116 (osteopatia).

WO001/12621 describe la preparacion de isoxazolilpirimidinas y
compuestos relacionados como inhibidores de cinasas cJUN N-terminales,
y composiciones farmacéuticas que contienen dichos compuestos.

Cushman y colegas [Bioorg Med Chem Lett (1991) 1(4). 211-14]
describen la sintesis de estilbenos con contenido de piridina y amidas y su
evaluacion como inhibidores de protein-tirosin cinasa. Rogers y colegas [J
Med Chem (1981) 24(11) 1284-7) describen andlogos de purinona
mesoidnica como inhibidores de AMP fosfodiesterasa ciclica.

WO000/26202 describe la preparacion de derivados de 2-amino-tiazol
como agentes antitumorales. GB 2331748 describe la preparacién de
derivados insecticidas de tiazol. W096/36619 describe la preparacién de
derivados de aminotiazol como agentes para mejorar los movimientos del
tracto digestivo. US 5466715 y US5258407 describen la preparacién de
inmunoestimulantes de fenol 3,4-disustituido. JP 58069812 describe
productos farmacéuticos hipoglicémicos que contienen derivados de
benzamida. US 3950351 describe 2-benzamido-5-nitrotiazoles y Cavier y
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colegas [Eur ] Med Chem - Chim Ther (1978) 13(6), 539-431 discuten el
interés biol6gico de estos compuestos.

Presentamos como caracteristica de la invencién el uso de un
compuesto de Formula (I) o una sal, solvato o profdrmaco del mismo, en la
preparacion de un medicamento para uso en el tratamiento o prevencion de
una enfermedad o condicién médica mediada por GLK:

N
3
(RY)= 06 ™R

(R?), -
Férmula (I)
en donde

mes0,1062;

nes0,1,2,364;

cada R' se selecciona independientemente de OH, <(CH,),4OH, -
CHjF,, {CH;),4CH3F,, -OCH;,F, halo, C,ealquilo, C,.
salquenilo, Cyealquinilo, NH;, -NH-C,,alquilo, -N-di-(C,.
salquil), CN, formilo, fenilo o heterociclilo sustituido
opcionalmente por C,alquilo;

cada R*es el grupo Y-X-
en donde cada X es un enlazante seleccionado independientemente

de:
-0-Z-, -0-Z-0-Z-, -C(0)O-Z-, -0C(O)-Z-, -S-Z-, -SO-Z-, -
SO;-Z-, -N(R®)-Z-, -N(R*)SO;-Z-, -SO;N(R®)-Z-, -CH=CH-Z-
, -C=C-Z-, N(R®CO-Z-, -CON(R®)-Z-, -C(O)N(R®)S(O)-Z-,
-S(OxN(R®C(0)-Z-, -C(0)-Z-, -Z-, -C(O)-Z-0-Z-, -N(R®)-
C(0)-Z-0-Z-, -O-Z-N(R®)-Z-, -O-C(0)-Z-O-Z- o un enlace
directo;

cada Z es independientemente un enlace directo, C,¢alquenileno o
un grupo de la formula (CH,),-C(R*); (CH,),~;

cada Y se selecciona independientemente de aril-Z'-, heterociclil-Z'-,



WO 0018774 PCTIGB02/03745
1 - -

Ca cicloalquil-Z'-, C,alquilo, Cy.alquenilo, Cy.alquinilo, -
(CHy)4 CH3F. o -CH(OH)CH;F,; en donde cada Y se
sustituye independientemente en forma opcional por hasta 3
grupos R%;
cada R* se selecciona independientemente de halo, -CH;_F,,
CN, NH,, C,salquilo, -OC,4alquilo, -COOH, -
C(0)OC,¢alquilo, OH o fenil sustituido opcionalmente
por Cy.calquilo o -C(O)OC,.calquilo, o R®-X'-, donde X'
es independientemente como se define en X més arriba
y R® se selecciona de hidrégeno. C,galquilo, -CH;F,,
fenilo, naftilo, heterociclilo o Cs.cicloalquilo; y R® se
sustituye opcionalmente por uno o més sustituyentes
seleccionados independientemente de: halo, C,salquilo,
OC,salquilo, -CH3,F., CN, OH, NH,, COOH, o -
C(0O)OC,4alquilo,
cada Z' es independientemente un enlace directo, C,.
salquenileno o un grupo de la férmula -(CH,),-C(R*),-
(CHy)q;
R’ se selecciona de fenilo o un heterociclilo, y R® se sustituye
opcionalmente por uno o més grupos R’;
R® se selecciona independientemente de hidrégeno, C,salquilo o -Cs.
+alquil-O-C_4alquilo;
R® se selecciona independientemente de hidrégeno, halo, C,_salquilo o -C.
4alquil-0-C, _4alquilo;
cada R’ se selecciona independientemente de:
Ci¢tlquilo, Cyealquenilo, Cj¢alquinilo, (CH;)paarilo, (CHgp)q
sheterociclilo, (CHj)g.3Cacicloalquilo, OH, C,alquilo, OH, halo,
Cisalquil-halo, OC,alquilo, (CH:),3S(0):R®, SH, SO;, tioxo,
NH;, CN, (CHz)sNHSO,R®, (CH2)o;COOH, (CH;)o3-O-(CH;)o3R?,
(CH;)o3C(OXCHz)osR",  (CH:)o3C(O)OR’,  (CH:)osC(O)NH,,
(CHp)o3C(O)NH(CHz)osR",  (CH2)esNH(CHp)osR®,  (CHo)o
sNHC(OXCHz)osR",  (CH2)esC(OINHSO-R' y  (CHp)e
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3SO;NHC(O)- R® en donde una cadena alquilo, anillo cicloalquilo o
anillo heterociclilo dentro de R’ se sustituye opcionalmente por uno
o mas sustituyentes seleccionados independientemente de: C,.
salquilo,-OH, halo, CN, NH;, N-C jalquilamino, N,N-di-C,.
salquilamino y OC, 4alquilo;
R® se selecciona de hidrégeno, C,ealquilo, arilo, heterociclilo, C,.
scicloalquilo, OH, C,¢alquil-OH, COOH, C(0)OC,alquilo, N(R®)C,4
alquilo, OC,salquilo, Coy4alquilOC(O)C,4alquilo, C(OHXC, ¢alquil)C,.
salquilo; en donde una cadena alquilo o arilo, heterociclilo o anillo
cicloalquilo dentro de R® se sustituye opcionalmente por uno o més
sustituyentes seleccionados independientemente de: C,.salquilo, OH, halo,
CN, NH,, -NH-C, 4alquilo, -N-di<(C,;4alquil) y OC,_salquilo,
cada a es independientemente 1,2 6 3;
p es un entero entre 0 y 3;
q es un entero entre 0 y 3;
yptq<4.
con la condicién que cuando R? es 2-piridilo y X es distinto a -Z-, -C(O)-Z-
O-Z-, -N(R®-C(0)-Z-O-Z- 6 -O-Z-N(R%)-Z-, entonces R* no puede ser
mono-sustituido en la posicién 5- con un grupo R’ seleccionado de COOH
6 C(0)OC,4alquilo.
Para evitar dudas, la numeracion en la condicion anterior es relativa
al enlace amida unido al anillo de piridina; por consiguiente R’ en la

condicion anterior se refiere a un grupo de la siguiente estructura:

7
\ R
\ /

en donde i representa el punto de unién al grupo amida en Férmula (I).
De acuerdo con una caracteristica adicional de la invencién se

provee el uso de un compuesto de Férmula (Ia) o una sal del mismo, en la
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preparacion de un medicamento para uso en el tratamiento o prevencion de &
una enfermedad o condicién médica mediada por GLK:

(R ~cb
(R3),
Férmula (Ia)
en donde
mes0,162;
nes0,1,2,364;
yn+m>0;
cada R se selecciona independientemente de OH, (CHz),4OH, CH,F,,
(CH3)14CH;3Fs, OCH; F,, halo, C,salquilo, Cygalquenilo, C;
salquinilo, NH;, N(C,4alquil)C,¢alquilo, CN, fenilo o un
heterociclilo sustituido opcionalmente por C,_¢alquilo;
cada R? es el grupo Y-X-
en donde cada X es un enlazante seleccionado independientemente de
“O(CHa)o.3-, {CH2)030-, -C(O)YO(CHa)o3-, -S(CHz)p3-, -SO(CHz)os-
» -80; (CHj)os~, -NHSOz; -SO:NH-, -N(CHz)os-, -N(CHp).
3O(CHa)y.3, - (CHa)14-, -CH=CH(CH,)p.2-, -C=C(CH;)o.~, -NHCO-, -
CONH-;

cada Y se selecciona independientemente de fenil(CH;)q.2, naftil(CHy)o2,
heterociclil(CHz)o.2, Ca.7 cicloalquil(CH2), Cjsalquilo, OC, ¢alquilo,
Casalquenilo, C; salquinilo, o CH(OH)CHj;F,;
cada Y es independientemente sustituido opcionalmente por uno o més
grupos RY;
cada R* se selecciona independientemente de halo, CH; F,, OCH;.F,,
CN, NH; Celquilo, OC,alquilo, COOH, (CH,),;COOH,
O(CH3)03COOH, C(O0)OC,salquilo, C,4alquilC(O)OC,salquilo,
CO-fenilo, CONH;, CONH-fenilo, SO,NH;, SO;C,,alquilo, OH, o
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fenilo sustituido opcionalmente por uno o més grupos R? o R® -X-;
R® se selecciona de hidrégeno, C.alquilo o C(O)OC; salquilo,
R® se selecciona de hidrogeno, Cy(alquilo, CH;F. fenilo, nattilo,
heterociclilo o C;.xcicloalquilo; y R®® se sustituye opcionalmente por
halo, C,salquilo, CH;F,, CN, NH,, COOH y COOC,_alquilo,
cada a es independientemente 1,2 6 3;
R’ se selecciona de fenilo o un heterociclilo, y R® se sustituye
opcionalmente por uno o més , grupos R’;
cada R se selecciona independientemente de:
Cistlquilo, Cyealquenilo, Cjealquinilo, heterociclilo, (CHj)o3C;.
wccicloalquilo, OH, C,¢alquil-OH, halo, C,alquil-halo, OC,alquilo,
SC,etlquilo, SH, SO;, NH,;, CN, NHCHO, NSO,C, salquilo, (CH,)o
3COOH, (CHy).,C(O)OC,ealquilo, (CH2)3CONH;, (CHy),
3CON(CH2)o3R", (CH2)osNH(CHz)o3R", (CH;)03NHC(O) (CHa)osR",
R* se selecciona de hidrégeno, C;_ealquilo, Cs.icicloalquilo, OH, C,.¢alquil-
OH, COOH, C(0)OC,ealquilo, N(Cpealquil)Ci4alquilo, O(C,
6alquil)C¢alquilo, CoalquilOC(O)C,¢alquilo, C(OHXC,salquil)C,.
salquilo,
con la condicién que cuando R es piridina, entonces R’ es distinto a
COOH o COOC, ¢alquilo.
De acuerdo con una caracteristica adicional de la invenciéon se

provee un compuesto de Formula (Ib) o una sal, solvato o proféarmaco del

mismo.
~p?
(R cén "
(R3),
Férmula (Ib)
en donde
mes0,162;

nesl,2,03;
yn+mes263;
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cada R' se selecciona independientemente de OH, (CH,),«OH, CH,.F,,
(CH,),4CH;.,F,, OCH,F,, halo, OCH;, C,Hs0, CH;C(O)O-
Ci¢alquilo, C;alquenilo, C,éalquinilo, NH, C,_jalquilo, -N-
di«(C,alquil), CN, formilo, fenilo o heterociclilo sustituido
opcionalmente por C,alquilo;
cada R? es el grupo Y-X-
con la condicién que Y-X no puede ser CH,0, C;Hs;O 6 CH;C(O)O-
en donde cada X es un enlazante seleccionado independientemente de
-0-Z-, -0-2-0-Z-, -C(0)0-Z-, -OC(0)-Z-, -S-Z-, -SO-Z-, -
SO»-Z-, -NR®)-Z-, -N(R®)SO,-Z-, -SO;N(R%)-Z-, -CH=CH-Z-
, -C=C-Z-, -NR®CO-Z-, -CON(R®)-Z-, -C(O)N(R®)S(0),-Z-,
-S(O)N(R®C(0)-Z-, -C(0)-Z-, -Z-, -C(O)-Z-0-Z-, -N(R®-
C(0)-Z-0-Z-, -0-Z-N(R*)-Z-, -O-C(0)-Z-O-Z- o un enlace
directo excepto donde Z es C,_¢alquilo;
cada Z es independientemente un enlace directo, C;salquenileno o
un grupo de la formula (CH,),-C((R*):~(CH,)q
cada Y se selecciona independientemente de aril-Z'-, heterociclil-Z'-,
Cy; cicloalquil-Z'-, C,ealquilo, C,alquenilo, Cy.¢alquinilo, -
(CHy),4 CHs,F, o -CH(OH)CH,,F,; en donde cada Y se
sustituye independientemente en forma opcional por hasta 3
grupos RY;
cada R* se selecciona independientemente de halo, -CH;_F,,
CN, NH,, C,alquilo, -OC ealquilo, -COOH, -
C(0)OC, ¢alquilo, OH o fenilo sustituido opcionalmente
por C_ealquilo o -C(O)OC,ealquilo,
o R5-X'-, donde X' es independientemente como se
define en X mis arriba y R® se selecciona de hidrégeno,
Ci-salquilo, -CH, F,, fenilo, naftilo, heterociclilo o Cs.
swcicloalquilo; y R® se sustituye opcionalmente por uno o
mads sustituyentes seleccionados independientemente de:
halo, C,.¢alquilo, OC;.¢alquilo, -CH;.,F,, CN, OH, NH,,
COOH, o -C(0)OC,.alquilo,

oV

L
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cada Z' es independientemente un enlace directo, C,.
salquenileno o un grupo de la férmula -(CH,),-C(R*),-
(CHa)q;

R® es heterociclilo, en donde el atomo en la posicién 2 del anillo
heterociclilo relativo al grupo amida, al cual se une R’, es un
heterodtomo y cuando el idtomo en la posicion 2 del anillo
heterociclilo relativo al grupo amida es nitrégeno, éste es un
nitrégeno hibridado SP?, y R® se sustituye opcionalmente por hasta 2
grupos R’;

R® se selecciona independientemente de hidrégeno, C;alquilo o -C,.
4alquil-O-C, 4alquilo;

R* se sclecciona independientemente de hidrégeno, halo, C, ¢alquilo o -C;.

4alquil-O-C_4alquilo;

cada R’ se selecciona independientemente de:

Ci¢alquilo, Cysalquenilo, C,4alquinilo, (CH,)psarilo, (CH)g
sheterociclilo, (CH:)s.3Cs.7cicloalquilo, OH, C,salquilo, OH, halo,
C,¢alquil-halo, OC¢alquilo, (CH3)e3S(O)2R% SH, SO, tioxo,
NH,, CN, (CH,)osNHSO;R®, (CH,)0.3COOH, (CHz)o.3-O-(CH3)o3R®,
(CH2)03C(O)CHz)osR®,  (CH2)o3C(O)OR®,  (CHa)osC(O)NH;,
(CHy)osC(O)NH(CH)o3R',  (CHa)osNH(CH;)osR®,  (CHp)
sNHC(O)(CHz)o3R";  (CH)osC(OINHSOrR® y  (CHy)
3SO,NHC(O)- R® en donde una cadena alquilo, anillo cicloalquilo o
anillo heterociclilo dentro de R’ se sustituye opcionalmente por uno
o més sustituyentes seleccionados independientemente de: C,.
salquilo,-OH, halo, CN, NH,, N-C,salquilamino, N.N-di-C,.
«alquilamino y OC, alquilo;

R® se selecciona de hidrégeno, Ciealquilo, arilo, heterociclilo, C.
scicloalquilo, OH, C4alquil-OH, COOH, C(0)OC,zlquilo,
NR®C\s alquilo, OC;¢alquilo, CosalquilOC(O)C,alquilo,
C(OH)(C,.¢alquil)C, salquilo; en donde una cadena alquilo o arilo,
heterociclilo o anillo cicloalquilo dentro de R® se sustituye
opcionalmente por uno o més sustituyentes seleccionados
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independientemente de: C;4alquilo, OH, halo, CN, NH,, -NH-C,.
sglquilo, -N-di-(C, 4alquil) y OC,4alquilo,

cada a es independientemente 1,2 6 3;

p es un entero entre 0 y 3;

q es un entero entre 0 y 3;

yptq<4

con la condicién que

(i) cuando R’ es 2-piridilo y X es distinto a -Z-, -C(O)-Z-O-Z-, -N(R%)-
C(0)-Z-O-Z o O-Z-N(R%-Z, entonces R® no puede ser mono-
sustituido en la posicién 5 con un grupo R’ seleccionado de COOH o
C(0)OC,6alquilo;

(ii) las posiciones 3, 5 en el anillo fenilo (al cual se unen R' y R?)
relativo al enlace amida son sustituidas y por lo menos uno de los
grupos en la posicién 3 y 5 es un grupo R

(iii) una cadena C,alquilo no sustituido, no ramificada no puede exceder
en longitud a un Csalquilo;

(iv) cuando n es 2 6 3, entonces Gnicamente un grupo X puede ser-

NHC(O)-;

(v) cuando R’ es piridilo y R es halo o metilo, entonces el anillo fenilo
al cual se une R? no puede ser sustituido por un grupo R? en la
posicioén 2- relativa al enlace amida en donde X es -C(O)NH-y Y es
fenilo opcionalmente sustituido, tienilo opcionalmente sustituido o
piridilo opcionalmente sustituido;

(vi) cuandomimes2, mesO6mes]1yR' esOH,neslyXes-
NHC(O)- 6 n es 2 y X se selecciona independientemente de -
C(O)NH-, -NHC(O)-, -O-, -S(O;)NH- o un enlace directo en donde
un grupo X es -NHC(O) , Y se selecciona de fenilo, ciclohexilo, 4,5-
dihidro-5-oxo-pirazolilo, tienilo, 1,3-dihidro-1,3-dioxo-isoindolinilo,
2-oxo 1-benzopirano o piridilo y Y se sustituye opcionalmente por
R*, entonces R? no puede ser tiazol no sustituido, 4,5-dihidro-5-oxo-
pirazolilo sustituido por ftriclorofenilo, 4,5,6,7-tetrahidro-
benzo[b]tiofeno  sustituido por etoxicarbonilo o piridilo
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opcionalmente de manera independiente mono o di-sustituido por
metilo, etoxi o propilcarbonilamino; y

cuando ntm es 3, mes 0 0 2, R' se selecciona independientemente
de metilo, metoxi o hidroxi, n es 1, 2 6 3, X se selecciona
independientemente de -O-, -S(0O;)NH-, -C(0)-, -S(0,)-, -CH2- 0 un
enlace directo, Y se selecciona de pirrolidinilo, morfolino, fenilo,
tetrazolilo o propilo en donde Y se sustituye opcionalmente por R* y
R* se selecciona de di-hidroxi, metoxi, C)4alquilo entonces R} no
puede ser tetrazolilo, tiazolilo no sustituido o tiazolilo sustituido por
etoxicarbonilmetilo.

Para evitar dudas, Csalquilo es -CH-CH;-CH,-CH,-CH,-CH;.

Para evitar dudas, los ejemplos de R* en donde R® es heterociclilo y

el dtomo en la posicién 2 del anillo heterociclilo R?, relativo a! grupo amida

al cual se une R?, es un nitrégeno hibridado sp?, comprenden:

\—/ \—/ @N

N—N N N

en donde é representa el punto de unién al grupo amida.

De acuerdo con una caracteristica adicional de la invencién se

provee un compuesto de Férmula (Ic) o una sal del mismo;

Ne.p?
(RY); b N

(R2),
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Férmula (Ic)
en donde
mes0,162;
nes0,1,2,304;
yn+m>0;
cada R! se selecciona independientemente de OH, (CH,),4OH, CH,_F,,
(CH;)14CH3,F,, OCH;.F,, halo, C,ealquilo, C,salquenilo, C,.
salquinilo, NH;, N(C,.salquil)C; ¢alquilo, CN, fenilo o un heterociclilo
sustituido opcionalmente por C,¢alquilo;
cada R? es el grupo Y-X-
en donde cada X es un enlazante seleccionado independientemente de

-O(CHa)o3-, -(CH2)0.30-, -C(O)YO(CHa)p.3-, -S(CHz)p3-, ~-SO(CHz)o 3

» O2(CHz)o3-, -NHSO;, -SO;NH-, -N(CHz)p3-, -N(CH2),.:0(CH,)o.3,

- (CH2)14-, <CH=CH(CH,)y.2-, -C=C(CH1)0.2~, -NHCO-, -CONH-;

cada Y se selecciona independientemente de fenil(CH,)y.;, naftil(CHy)y.,
heterociclil(CHz)o-2, C3.7 cicloalquil(CHz)o2, Caalquilo, Cy¢ alquenilo,
C,.¢alquinilo, o CH(OH)CH;.F.;

cada Y es independientemente sustituido opcionalmente por uno o mas

grupos R,
cada R* se selecciona independientemente de halo, CH; F,, OCH;_F,,

CN, NH,;, C,elquilo, OC,elquilo, COOH, (CH,);;COOH,

O(CH3)03COOH, C(0)OC,alquilo, C,6alquilC(O)OC,¢alquilo,

CO-fenilo, CONH,, CONH-fenilo, SO;NH,, SO,C,.salquilo, OH, o

fenilo sustituido opcionalmente por uno o més grupos R®, o R® -X-;

R® se selecciona de hidrégeno, C;.calquil 0 C(0)OC,alquilo,

R® se selecciona de hidrégeno, C,alquilo, CH;F, fenilo, naftilo,
heterociclilo o Cacicloalquilo; y R® se sustituye
opcionalmente por halo, C,«alquilo, CH;F,, CN, NH,,
COOH y COOC, ¢lquilo,

cada a es independientemente 1, 2 6 3;
R? es un heterociclilo, y R? se sustituye opcionalmente por uno o maés

grupos R";

N\
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cada R’ se selecciona independientemente de:

Cisalquilo, C;galquenilo, Cisalquinilo, heterociclilo, (CH,)p.3Cs.

rcicloalquilo, OH, C,.calquil-OH, halo, C,alquil-halo, OC,alquilo,

SCi.salquilo, SH, SO;, NH;, CN, NHCHO, NSO,C, salquilo, (CH;),.

iCOOH, (CH;)osC(0)OC,ealquilo, (CH2)oaCONH;, (CHa)p

sCON(CH;)o3R%, (CH,)o.2NH(CH,)oaR®, (CH.)o;NHC(O) (CHa)y
3R,

R® se selecciona de hidrégeno, C.alquilo, C; scicloalquilo, OH, C,.
alquil-OH, COOH, C(0)OC,4alquilo, N(Cosalquil)C,.
alquilo, O(Cycalquil)C, 4elquilo, Co4alquilOC(O)C,.alquilo,
C(OH)(C,42lquil)C, salquilo,

con la condicién que

(i) cuando R® es tiazol y R’ es nitro, entonces por lo menos un grupo R?
es distinto a O-prepeno;

(i) cuando R’ es pirimidine o piridina, entonces R es distinto a OH;

(ili) cuando R’ es piridina, entonces R’ es distinto a COOH 6 COOC,.

salquilo.

Una caracteristica adicional de la invencién es un compuesto de

Formula (Id) o una sal, solvato o profiirmaco del mismo;

N
(A" b
(R?), -
Formula (Id)

en donde
R? es fenilo, sustituido opcionalmente por uno o mas grupos R’;
m n, RLRL, X, Y, R, R, R, R, R®, y a son como se definen
anteriormente para un Compuesto de Férmula (I).

Compuestos de Formula (I), (Ia), (Ib), (Ic), o (Id) pueden formar
sales que estdn dentro del dmbito de la invencién. Se prefieren sales

farmacéuticamente aceptables, aunque otras sales pueden ser ftiles, por
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ejemplo, en aislar o purificar compuestos.

Cuando m es 2, cada grupo R' puede ser idéntico o diferente;
preferiblemente los dos grupos R' son los mismos. Cuando nes 2,3 6 4,
cada grupo R? puede ser idéntico o diferente a cualquier otro grupo R%
preferiblemente por lo menos dos grupos R? son diferentes. El grupo(s) R’
y/o R? puede(n) estar unido(s) en las posiciones -2, -3, -4, -5 6 -6.

El término "arilo" se refiere a fenilo, naftilo o a un anillo
carbociclico biciclico parcialmente saturado que contiene entre 8 y 12
dtomos de carbono, preferiblemente entre 8 y 10 dtomos de carbono.
Ejemplos de anillo carbociclico biciclico parcialmente saturado
comprenden: 1,2,3,4-tetrahidronaftilo, indanilo, indenilo, 1,2,4a,5,8,8a-
hexahidronatftilo o 1,3a-dihidropentaleno.

El término "halo" comprende cloro, bromo, fluoro y yodo;

preferiblemente cloro, bromo y fluoro, muy preferiblemente fluoro.
La expresion ""-CH;F," en donde a es un entero entre 1 y 3 se refiere a un
grupo metilo en el cual 1, 2 6 todos los 3 hidrégenos se reemplazan por un
dtomo de flior. Los ejemplos comprenden: trifluorometilo, difluorometilo
y fluorometilo. Una notacién andloga se emplea con referencia al grupo -
(CH2)14«CH3F,. Los ejemplos comprenden: 2,2-difluoroetilo y 3,3,3-
trifluoropropilo.

En esta especificacién el término “"alquilo"” comprende los dos
grupos alquilo de cadena recta o ramificada. Por ejemplo, "C,4alquilo”
comprende propilo, isopropilo y #-butilo. Para evitar dudas, una cadena
alquilo puede unirse al resto de la molécula en el extreme de una cadena
alquilo o0 en la mitad de una cadena alquilo, es decir, la definicion de

"alquilo" incluye las siguientes estructuras:

cH; s

2
+°HrCHrCHrCH= +CH5-C/Q ‘i‘C/Q
' CH,

CH,

CH;-C H,
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En donde +representa el punto de unién al resto de la molécula.

Un "heterociclilo” es un anillo monociclico o biciclico fusionado,
saturado, parcialmente saturado o insaturado que contiene 3-12 dtomos de
los cuales por lo menos un 4tomo se selecciona de nitrégeno, azufre u
oxigeno, en donde un grupo-CHy- puede reemplazarse opcionalmente por
un -C(O)- o dtomos de azufre en un anillo heterociclico pueden oxidarse a
S(O) o S(O);,. A menos que se especifique lo contrario, un anillo
heterociclilo puede estar enlazado a carbono o nitrdgeno, salvo que el
enlazamiento mediante nitrégeno lleve a un nitrégeno cuaternario cargado.

Preferiblemente un “heterociclilo” es un anillo monociclico o
biciclico fusionado saturado, parcialmente saturado o insaturado, en donde
cada anillo contiene 5 6 6 atomos de los cuales 1 a 3 dtomos son nitrégeno,
azufre u oxigeno, los cuales pueden, a menos que se especifique lo
contrario enlazarse a carbono o nitrégeno, en donde un grupo -CH,- puede
reemplazarse opcionalmente por uno -C(O)- ¢ itomos de azufre en un
anillo heterociclico pueden oxidarse a grupos S(O) o S(O),.

Ejemplos y valores apropiados del término "heterociclilo” son
tiazolidinilo, pirrolidinilo, pirrolinilo, 2-pirrolidonilo, 2,5-
dioxopirrolidinilo, 2-benzoxazolinonilo, 1,1-dioxotetrahidrotienilo, 2,4-
dioxoimidazolidinilo, 2-oxo-1,3,4-(4-triazolinil), 2-oxazolidinonilo, 5,6-
dihidrouracililo, 1,3-benzodioxolilo, 1,2,4-oxadiazolilo, 2-azabiciclo[2.2.1]
heptilo, 4-tiazolidonilo, morfolino, 2-oxotetrahidrofuranilo,
tetrahidrofuranilo, 2,3-dihidrobenzofuranilo, benzotienilo, isoxazolilo,
tetrahidropiranilo, piperidilo, 1-o0xo-1,3-dihidroisoindolilo, piperazinilo,
tiomorfolino, 1,1-dioxotiomorfolino, tetrahidropiranilo, 1,3-dioxolanilo,
homopiperazinilo, tienilo, isoxazolilo, imidazolilo, pirrolilo, tiazolilo,
tiadiazolilo, isotiazolilo, 1,2,4-triazolilo, 1,2,3-triazolilo, piranilo, indolilo,
pirimidilo, tiazolilo, pirazinilo, piridazinilo, piridilo, 4-piridonilo, quinolilo
y 1-isoquinolonilo.

Preferiblemente el término "heterociclilo" se refiere anillos

heterociclicos monociclicos con sistemas de 5 6 6 miembros, tales como
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isoxazolilo, pirrolidinilo, 2-pirrolidonilo, 2,5-dioxopirrolidinilo, morfolino,
tetrahidrofuranilo, piperidilo, piperazinilo, tiomorfolino, tetrahidropiranilo,
tienilo, imidazolilo, 1,2,4-triazolilo, 1,3,4-triazolilo, indolilo, tiazolilo,
tiadiazolilo, pirazinilo, piridazinilo y piridilo.

Ejemplos preferidos de sistemas de anillo biciclico 5/6 y 6/6
comprenden benzofuranilo, benzimidazolilo, benztiofenilo, benztiazolilo,
benzisotiazolilo, benzoxazolilo, benzisoxazolilo, piridoimidazolilo,
pirimidoimidazolilo, quinolinilo, isoquinolinilo, quinoxalinilo,
quinazolinilo, ftalazinilo, cinnolinilo y naftiridinilo.

El término "cicloalquilo” se refiere a un anillo carbociclico saturado
que contiene entre 3 a 12 dtomos de carbono, preferiblemente entre 3 y 7
dtomos de carbono. Ejemplos de Cs.cicloalquilo comprenden cicloheptilo,
ciclohexilo, ciclopentilo, ciclobutilo o ciclopropilo. Preferiblemente
ciclopropilo, ciclopenilo o ciclohexilo.

Ejemplos de C,galquilo comprenden metilo, etilo, propilo,
isopropilo, sec-butilo, tert-butilo y 2-etil-butilo; ejemplos de C,;salquil-OH
comprenden hidroximetileno e hidroxietileno; ejemplos de C;_¢alquil-halo
comprenden clorometileno, fluorometileno, cloroetileno y fluoroetileno;
ejemplos de C,salquenilo comprenden: etenilo, 2-propenilo, 2-butenilo, o
2-metil-2-butenilo; ejemplos de C,qalquinilo comprenden: etinilo, 2-
propinilo, 2-butinilo, o 2-metil-2-butinilo, ejemplos de -OC; alquilo
comprenden metoxi, etoxi, propoxi y fert-butoxi; ejemplos de -C(0)OC,.
¢alquilo comprenden metoxicarbonilo, etoxicarbonilo y fert-
butiloxicarbonilo; ejemplos de -NH-C, 4alquilo comprenden:

¢
~N—CH,  —N-CjH, —N—CHy§-CHrCH,
H H HOH gy
ejemplos de -N-di-(Calquilo):
£+
~N—CH,  —N-Cg, —N—CHzG-CHrCH,
CH, C,H, CH, H
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Para evitar dudas, en la definicion de un grupo enlazante ‘X', el lado
a mano derecha del grupo se une al anillo fenilo y el lado a mano izquierda
se fija a 'Y". La misma orientacion se aplica al grupo enlazante 'X"; por
consiguiente, el lado a mano derecho de 'X" se une a Y y el lado a mano
izquierda se fija a 'R¥.

Se entiende que, en la medida que algunos de los compuestos de
Formula (1), (Ia), (Ib), (Ic) y (Id) definidos anteriormente o compuestos de
Formula (II) a (IIk) definidos méds adelante pueden existir en formas
racémicas u Sptimamente activas en virtud de uno o mas dtomos de
carbono asimétricos, la invencién comprende en su definicién cualquier
forma racémica u dptimamente activa que posea la propiedad de estimular
GLK directamente o inhibiendo la interaccién GLK/GLKRP. La sintesis
de formas épticamente activas se lleva a cabo por técnicas estindar de
quimica organica bien conocidas en el arte, por ejemplo mediante la
sintesis de insumos éptimamente activos o mediante resoluciéon de una
forma racémica. Tiene que entenderse asimismo que ciertos compuestos
pueden existir en formas tautoméricas y que la invencioén se relaciona con
cualquiera y todas las formas tautoméricas de los compuestos de la

invencién que activan la GLK.

Compuestos preferidos de Formula (1), (1a), (Ib), (Ic), y (Id) més arriba, y
de compuestos de Formula (II) a (IIk) més adelante son aquellos en los que
se aplican uno cualquiera o més de los siguientes:

(1) mes041;

n es 1 § 2; preferiblemente n es 2;
muy preferiblemente m es 0 y n es 2.

(2) El grupo(s) R' y/o R? se une(n) en la posicién 2- y/o la posicién 3-
y/o la posicion 5-; cuando n + m es 3, los grupos estin
preferiblemente en las posiciones 2-, 3- y 5-; cuando n + m es 2, los
grupos estan preferiblemente en las posiciones 2- y 5- 6 las
posiciones 3- y 5-; muy preferiblemente hay dos grupos en total,

sustituidos en las posiciones 3- y 5-.
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(3) Cada R! se selecciona independientemente de OH, formilo, CH;.F,
(preferiblemente CF;), OCH;,F,, halo, C,salquilo, NH;, CN,
(OH;),40OH o un heterociclilo opcionalmente sustituido por C,.
salquilo;

Preferiblemente R' se selecciona de:
OH, formilo, CH,,F, (preferiblemente CF;), OCH;.F.
(preferiblemente OCF,), halo, C,4alquilo (preferiblemente
metilo), NH;, CN y (CH,),4OH;

muy preferiblemente R' se selecciona de:
OH, formilo, NH,, halo (preferiblemente cloro) o (CH);4OH.

(4) CadaR?es el grupo Y-X-
en donde cada X se selecciona independientemente de:

-Z-, -CH=CH-Z-, -O-Z-, -C(0)-Z-, -C(0)O-Z-, -OC(0)-Z-, ,-
C(0)-Z-0-Z-, -0-C(0)-Z-O-Z-, -S-Z-, -SO-Z-, -SO-Z-, -
N(R®-Z-, -N(R®CO-Z-, -CON(R®)-Z-, -N(R®)-C(0)-Z-O-Z-, -
SO,N(R®)-Z-, - N(R)SO,-Z- 6 -O-Z-N(R)-Z~;
preferiblemente cada X se selecciona de:
-Z-, -CH=CH-Z-, -O-Z-, -C(0)-Z-, -C(0)0-Z-, ,-C(0)-Z-0-Z-
, “0-C(0)-Z-0-Z-, -N(R®)-Z-, -N(R®)CO-Z-, -N(R*)-C(0)-Z-
O-Z- 0 -O-Z-N(R%)-Z~;
preferiblemente ademads cada X se selecciona de:
-Z-, -CH=CH-Z-, -O-Z-, -C(0)-Z-, -C(0)O-Z-, ,-C(0)-Z-0-Z-
, -N(R®)-Z-, 6 -N(R®)CO-Z-;
muy preferiblemente cada X se selecciona de:
-CH=CH-Z-, -O-Z- 6 -C(0)-Z-.
cada Z se selecciona independientemente de:
un enlace directo, -(CH,),.3, © un grupo de la formula -(CH;),-
C(R")z-(CHz)q-, en donde R%*® se selecciona
independientemente de hidrégeno y C,4alquilo;
preferiblemente un enlace directo, (CH;);>- 0 un grupo de la
formula -(CH,),-C(R*);-(CHz),-,
en donde R* se selecciona independientemente de hidrégeno y

¢
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Ci4alquiloy p y q son
independientemente 0 6 1;

mas preferiblemente un enlace directo, -CH;- 6 -C(CH;),-.

y cada Y se selecciona independientemente de:
Cistlquilo, C,ealquenilo, aril-Z'-, heterociclilo-Z'-, C,.,
cicloalquil(CHz)o.2, -(CH3),4CH;..Fa

preferiblemente cada Y se selecciona de:
Cistlquilo (preferiblemente un C,s alquilo de cadena
ramificada tal como isopropilo, isobutilo, etc), C; salquenilo,
fenil-Z'- o heterociclilo-Z'-;

muy preferiblemente cada Y se selecciona de:
-CH, ,-C;Hs, prop-2-ilo, iso-propilo, 1-metil-propilo, 2-metil-
propilo, alilo, fenilo, 2-etil-butilo, fenil-Z'-, ciclopropil-Z'-,
ciclopentil-Z'-, morfolino-Z'-, piperidinil-Z'-, piperazinil-Z'-,
pirrolidinil-Z'-,  tetrahidro-2H-piranil-Z'-, isoxazolil-Z'-,
oxazolil-Z'-, piridil-Z'-, tiazolil-Z'-, tienil-Z'- o isoindolinil-
z'-,

cada Z' se selecciona independientemente de:
un enlace directo,.(CHj),.2, 0 un grupo de la férmula (CH,),-
CR*)«(CH;);, en donde R*® se selecciona
independientemente de hidrogeno y C,4alquilo;

preferiblemente un enlace directo, {CH;);>~ 0 un grupo de la

-(CH;),-C(R");—(CH;).,—, en donde R* se selecciona
independientemente de hidrégeno y C,.alquilo y p y q son
independientemente 0 6 1;

preferiblemente ademas un enlace directo, —-CHy-, -CH,-
CH(CH;)- 6 -(CHz)>-; muy preferiblemente un enlace directo, -
CH;- 6 (CHy),-

en donde en cada uno del anterior Y se sustituye
independientemente en forma opcional por R*.

(5) Cada R? es el grupo Y-X-, Z en la definicion de X es un enlace
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directo y Z' en la definicién de Y es un grupo de la formula -
(CH2)-CR™)-(CHa)y-
(6) Cada R* se selecciona independientemente de
halo, CH;F, (idealmente CF3), OCH;F, (idealmente OCF;),
CN, Cielquilo, OC,¢alquilo, COOH, C(0O)OC,alquilo,
(CH;)e3COOH, O(CH)psCOOH, CO-fenilo, CONH,,
CONH-fenilo, SO.NH,;, SO.C,ealquilo, OH, o fenilo
opcionalmente sustituido por uno o més grupos R® donde R®
se selecciona de hidrégeno, C;4alquilo o C(O)OC,salquilo;
preferiblemente cada R* se selecciona de
halo, CN, C,.alquilo, OC,;salquilo o COOH.
(7) cada R’ se selecciona de:
C,-stlquilo, fenilo, heterociclilo o C;.cicloalquilo;
preferiblemente cada R se selecciona de:
C,salquilo, tetrahidrofuranilo, imidazolilo, isoxazolilo,
pirazinilo, pirimidinilo, tienilo, 1,3-benzodioxol, ciclopropilo,
ciclobutilo, ciclopentilo o ciclohexilo;
muy preferiblemente cada R® se selecciona de:
CH;, C;H,, prop-2-ilo, tetrahidrofuranilo, imidazolilo,
isoxazolilo, pirazinilo, pirimidinilo, tienilo, 1,3-benzodioxolilo
o ciclopentilo;
(8) cada X' se selecciona independientemente de:
un enlace directo, -Z-, -O-C(0)-Z-, -C(0)-O-Z-, -C(O)-Z-, -
N(R)-C(0)-Z-, -C(O)NR}-Z-, -8(0;)-Z-, -N(R")SO+Z- 6 -
SO:N(R°)-Z-;
preferiblemente cada X' se selecciona independientemente de:
un enlace directo, -Z-, -O-C(0)-Z-, -C(0)-Z-, N(R%)-C(0)-Z-
6 -8(02)-Z~;
muy preferiblemente cada X' se selecciona independientemente
de:
un enlace directo, -CH,-, -0-C(0O)-, -C(O)-, -N(CH3)-C(O)-
CHy- 6 -S(0)2-;
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(9) sustituyentes opcionales en R® se seleccionan independientemente
de:

OH, CN, NH,, C,6alquilo, OC, alquilo o halo;
preferiblemente sustituyentes opcionales en R’ se seleccionan
independientemente de:

OH, C,.¢alquilo, OC,alquil o halo;
muy preferiblemente sustituyentes opcionales en R® se
seleccionan independientemente:

OH, CH,, t-butilo, OCH;, cloro o fluoro;

(10) R? es un heterociclilo (preferiblemente un grupo heterociclilo con
contenido de nitrogeno), opcionalmente sustituido por uno o mas

o k@ 0 Q0
c@ gz O O

Miés preferiblemente R se selecciona de:
tiazol, tiadiazol, piridina, pirazina, piridazina, pirazol,
pirmidina, isoxazol, furano, benzotiazol, benzimidazol y
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benzoxazol.
Preferiblemente ademés R’ se selecciona de:
tiazol, benzotiazol, tiadiazol, piridina, pirazina, piridazina,
pirazol, imidazol, pirimidina, oxazol e indol.
Muy preferiblemente R? se selecciona de:
piridina, tiazol o tiadiazol.

En una incorporacién adicional de la invencién, R® se selecciona

benzotiazol, tiazol, tiadiazol, piridina, pirazina, piridazina,
pirazol, pirmidina, isoxazol y furano.
(11) R? no se sustituye o se sustituye por un grupo R’.
(12) Cada R’ se selecciona independientemente de:
OH, CN, NH,, SO, tioxo, halo, C,alquilo, C,.calquil-OH, O-
Ci.ealquilo, C,_alquil-halo, (CH,)e ;COOH, (CH,)o3C(O)OR®,
(CHz)osNH(CH,)o3R®, (CHy)osNHC(OXCHz)oaR", (CHa)o
sC(O)NH(CH:)osR®, «(CH:)63S(0)zR’, -(CH;)ssN(R%)SO;
R®, (CH,)o3C(O)NR®S(O).R® 6 (CH,)osheterociclilo;
preferiblemente R’ se selecciona de:
OH, CN, NH,, SO, tioxo, halo, C;alquilo, C;4alquil-OH, O-
C\4alquilo, C,alquil-halo, (CH;)o.sCOOH, (CH,),.,C(O)OR®,
(CH)oaNH(CHz)o2R®, (CHz)oNHC(OXCH:)o2R’, (CH.)o.
\C(O)NH(CH,)p2R", -(CH;)28(0)o2R’, «(CHz)o-
IN(R)SOR®,  (CH2)o.IC(ON(R)S(O)XR* 6  (CHp)
heterociclilo (preferiblemente el heterociclilo se selecciona de
furanilo, morfolino, 5-oxo-oxadiazolilo o tetrazolilo);
preferiblemente ademds R’ se selecciona de:
COOH, C(0)OC,galquilo, (CHz)oiC(O)NH(CH,)o2R?,
(CH,)oaC(O)NHSO.-R® 0 (CH,)03SO,NHC(O)-R%;
muy preferiblemente R se selecciona de:
COOH, C(0)OC,salquilo 0 (CH2)o.C(O)NH(CH,)o.2R?,
(13) R® se selecciona de:
hidrégeno, OH, COOH, C,alquilo, O-C,.¢alquilo, -C(0)-O-
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Cietlquilo, CoealquilOC(0)C,4alquilo, N(R‘)C..salquilo,
arilo, heterociclilo o Cy.scicloalquilo;
preferiblemente R® se selecciona de:
hidrégeno, OH, COOH, CHs, isopropilo, 2-metil-butilo, pent-
3-ilo, -O-CH;, -C(0)-0-C;Hs, -CH,-0-C(0)-CH;, -CH,-O-
C(0)-C;Hs, -C(CH;)-0-C(O)-CH,;, NH-isopropilo, NH-r-
butilo, N(CH;)-CHj, fenilo, isoxazolilo, pirazolilo, piridilo,
tienilo, ciclopropilo o ciclobutilo;
(14) sustituyentes opcionales preferidos en R®! se seleccionan
independientemente de:
OH, CN, NH,, halo o C, ¢alquilo;
sustituyentes opcionales mds preferidos en R® se seleccionan
independientemente de:
OH, halo o C, salquilo;
sustituyentes opcionales mds preferidos en R® se seleccionan
independientemente de :
OH, cloro, fluoro y CHs.
Por ejemplo, compuestos particularmente preferidos de la invencién son
aquellos en donde:
m es 0 y n es 2, los dos grupos R? se unen en las posiciones 2- y
5- o las posiciones 3- y 5- (idealmente las posiciones 3-y 5-), y X es -
O(CH_)o.2- (idealmente -OCHj>-); o
m es 0 y n es 2, los dos grupos R? se unen en las posiciones 2- y
5- o las posiciones 3- y 5- (idealmente las posiciones 3- y 5-), X es -
O(CH,)->- (idealmente -O- & -OCH;-), y Y es bencilo opcionalmente
sustituido por halo (tal como fluoro o cloro, idealmente fluoro) o C,;.
salquilo; o
m s 0 y n es 2, los dos grupos R? se unen en las posiciones 2- 5-
o las posiciones 3- y 5- (idealmente las posiciones 3- y 5-), X es -O(CH,),.
2~ (idealmente -O- 6 -OCHz), y R? es un heterociclilo opcionalmente
sustituido por R”; o
m es 0 y n es 2, los dos grupos R? se unen en las posiciones 2- y
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5- o las posiciones 3- y 5- (idealmente las posiciones 3-y 5-), X es -O- 6 -
O(CHy)p~ (idealmente -O- 6 -OCH,-), Y es fenilo opcionalmente
sustituido por halo (tal como fluoro o cloro, idealmente fluoro) o C,.
salquilo, y R? es un heterociclilo opcionalmente sustituido por R’; o

mes 1 ynes 1, los grupos R' y R? se unen en las posiciones 2- y

5- o las posiciones 3- y 5- (idealmente las posiciones 3- y 5-), R' es halo
(tal como fluoro, cloro), y X es -O(CH;)o.o- (idealmente -O- 6 -OCH,-).

De acuerdo con una caracteristica adicional de la invencién se

proveen los siguientes grupos preferidos de compuestos de la invencién: (I)

un compuesto de Férmula (II)
(R,
g s
H
-
Formula (II)
en donde:

(m

X, Z', R’ y R* son como se definen anteriormente en un compuesto

de Férmula (I); o una sal, solvato o pro-firmaco del mismo.

un compuesto de Formula (I1a)
: Het—z'— ]
) b\ a
R
Férmula (IIa)
en donde:

Het es un heterociclilo monociclico, opcionalmente sustituido con
hasta 3 grupos seleccionados de R* y,

X, Z', R? y R* son como se definen anteriormente en un compuesto
de Férmula (I);



WO 03015774 PCTIGB02/03745

-27 -

o una sal, solvato o pro-farmaco del mismo.

(III) un compuesto de Férmula (ITb)
C, Jlky—
Férmula (IIb)

en donde:

el grupo C,¢alquilo se sustituye opcionalmente con hasta 3 grupos

seleccionados de R*,

preferiblemente no sustituidos;

el grupo C,salquilo contiene opcionalmente un doble enlace,

preferiblemente el grupo C,4alquilo no contiene un doble enlace; y

X, Z', R’ y R* son como se definen anteriormente en un compuesto

de Férmula (I);

0 una sal, solvato o pro-farmaco del mismo.
AV) un compuesto de Formula (IIc)

C;,Cycloalkyt—z'—
( "-n"'
Formula (Iic)

en donde:

el grupo Cj.cicloalquilo se sustituye opcionalmente con hasta 3

grupos seleccionados de R, y

X, Z', R* y R* son como se definen anteriormente en un compuesto
de Formula (I);

W)

o una sal, solvato o pro-férmaco del mismo.
un compuesto de Féormula (IId)
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C, galkyr—
H
N~R’
co
C, gatiyt—
Férmula (IId)

en donde:
los grupos C,¢alquilo se sustituyen independientemente en forma
opcional con hasta 3 grupos seleccionados de R*, preferiblemente
uno de los grupos C,_salquilo es no sustituido,
los grupos Cealquilo contienen independientemente en forma
opcional un doble eniace, preferiblemente sélo uno de los grupos C,.
salquilo contiene un doble enlace, preferiblemente ninguno de los
dos grupos C,ealquilo contiene un doble enlace, y
X, R? y R* son como se definen anteriormente en un compuesto de
Férmula (I);
o una sal, solvato o pro-farmaco del mismo.
(VD) un compuesto de Férmula (Ile)

C,,Cycloaliyl—2L
j -
co
C, 4alkyt—
Férmula (1le)

en donde:

los grupos Cjicicloalquilo y C,ealquilo se sustituyen

independientemente en forma opcional con hasta 3 grupos

seleccionados de R*, preferiblemente el grupo Cj.alquilo es no

sustituido; el grupo C,salquilo contiene opcionalmente un doble

enlace, preferiblemente el grupo C,salquilo no contiene un doble

enlace; y

X, Z', R® y R* son como se definen anteriormente en un compuesto
de Férmula (I);
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o una sal, solvato o pro-farmaco del mismo.

(VII) un compuesto de Férmula (IIf)
Het—2%

Y

Mo

C, Jakyl—

Formula (IIf)
en donde:
Het es un heterociclilo monociclico,
el Het y los grupos C,¢alquilo se sustituyen independientemente en
forma opcional con hasta 3 grupos seleccionados de R,
preferiblemente el grupo C,salquilo es no sustituido;
el grupo C,salquilo contiene opcionalmente un doble eniace,
preferiblemente el grupo C,.¢alquilo no contiene un doble enlace; y
X, Z', R* y R* son como se definen anteriormente en un compuesto
de Formula (I); o una sal, solvato o pro-firmaco del mismo.
Un grupo adicional preferido de compuestos de grupo (VII)
comprende compuestos de Formula (IIf) en donde:

Het es un heterociclilo monociclico saturado;

X es -Z-, preferiblemente -CH,-;

R* es un grupo de R°X'-;

X' es como se define para un compuesto de Férmula (I);

R® es C,4alquilo, fenilo, heterociclilo, cada uno de los cuales se
sustituye opcionalmente como se define para un compuesto de
Férmula (I);

(VIII) un compuesto de Férmula (IIg)

Het—2Z+-
n-. RJ

C, ,cycloalkyl=Z-X
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(1X)

x)

Férmula (IIg)
en donde:
Het es un heterociclilo monociclico,
el Het y los grupos Cs.scicloalquilo se sustituyen independientemente
en forma opcional con hasta 3 grupos seleccionados de R, y
X, Z', R’ y R* son como se definen anteriormente en un compuesto

de Férmula (I); o una sal, solvato o pro-farmaco del mismo.

un compuesto de Férmula (ITh)
C, (8lky—X
j -
CcO
Y=X
Formula (I1h)
en donde:

Y es aril-Z'-, en donde arilo es preferiblemente un anillo

carbociclico biciclico parcialmente saturado;

Y y el grupo C,alquilo se sustituyen independientemente en forma
opcional con hasta 3 grupos seleccionados de R*, preferiblemente
el grupo C,_ealquilo es no sustituido,

El grupo C,¢alquilo contiene adicionalmente un doble enlace,
preferiblemente el grupo C,.alquilo no contiene un doble enlace;
y

X, Z', R® y R* son como se definen anteriormente en un compuesto

de Formula (I); o una sal, solvato o pro-firmaco del mismo.

un compuesto de Férmula (I1j)

C, (aliyl~0~

ARy
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Férmula (Ij)
en donde:
X se selecciona de -SO,N(R®)-Z- 6 -N(R®)SO,-Z-, preferiblemente X
es -SO,N(R%-Z-;

Z es como se describe anteriormente, preferiblemente Z es
propileno, etileno o metileno, mas preferiblemente Z es metileno;
Z* se selecciona de un enlace directo o un grupo de la fdrmula -
(CH2),-C(R*),-(CH,),;
preferiblemente Z* se selecciona de C,.;alquileno o un enlace
directo; preferiblemente Z* es un enlace directo;
R*™ se selecciona de: C,4alquilo o hidrégeno, preferiblemente metilo
o hidrégeno;
Y se selecciona de aril-Z'- o heterociclil-Z'-;
Y y el grupo C,¢tlquilo se sustituyen independientemente en forma
opcional con hasta 3 grupos seleccionados de R,
El grupo C,ealquilo contiene adicionalmente un doble enlace,
preferiblemente el grupo C,galquilo no contiene un doble enlace, y
Z', R* y R* son como se definen anteriormente en un compuesto de
Férmula (I);
0 una sal, solvato o pro-farmaco del mismo.
(XI) un compuesto de Formula (11k)

C, ,Cycioalkyi—2z*-
H
N~p
co
C,,cycloatkyl—2Z3X
Férmula (T1k)

en donde:

los grupos Csicicloalquilo se sustituyen independientemente en
forma opcional con hasta 3 grupos seleccionados de R, y

X, Z', R’ y R* son como se definen anteriormente en un compuesto

de Formula (I); o una sal, solvato o pro-férmaco del mismo.

Un grupo adicional preferido de compuestos de la invencién en
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cualquiera de los grupos (I)-(XI) anteriores es en donde:

X se selecciona independientemente de: -O-Z-, SO,N(R)-Z- o -
N(R%)-Z-;

Z es un enlace directo o -CH,-;

Z' se selecciona de un enlace directo, -CH,, {CH,); 0

“‘Ha

~ —G
(CHZ)IH H\ 'Y

R? es como se define anteriormente en un compuesto de Férmula (1);

o una sal, solvato o pro-firmaco del mismo.

Un grupo adicional preferido de compuestos de la invencién en uno

cualquiera de los grupos (I)-(XI) anteriores es en donde:

R? se sustituye por al menos un grupo R’ (preferiblemente un grupo

R’ ;

R’ es un grupo de la férmula (CHa)osNH(CH,)o3R®, (CH,),
sN(R®)S(O):R* o (CHa)sheterociclilo (preferiblemente 5-oxo-
1,2,4-oxadiaxol-3-ilo o -tetrazol-5-ilo);

R, R® y R* son como se definen anteriormente en un compuesto de

Férmula (I);

o0 una sal, solvato o pro-farmaco del mismo.

Los compuestos de la invencién pueden administrarse en la
forma de un pro-farmaco. Un pro-firmaco es un bioprecursor o compuesto
farmacéuticamente aceptable que es susceptible de degradarse en el
organismo para producir un compuesto de la invencion tal como un éster o
amida de un compuesto de la invencion, particularmente un éster
hidrolizable in vivo). En el arte se conocen varias formas de profiirmacos.
Para ejemplos de tales derivados de profiirmaco, véase:

a) Design of Prodrugs (Disefio de Porfdrmacos), editado por H;
Bundgaard, (Elsevier, 1985) y Methods in Enzymology (Métodos en
Enzimologia), Vol. 42, pigina 309-396, editado por K. Widder, y colegas
(Academic Press, 1985); '

(b) Un libro de texto de Disefio y Desarrollo de Medicamentos, editado
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por Krogsgaard-Larsen;

(c) H. Bundgaard, Capitulo 5 "Design and Application of Prodrugs”
(Disefio y Aplicacién de Profirmacos), por H. Bundgaard péginas 113-191
(1991);

(d) H. Bundgaard, Advanced Drug Delivery Reviews (Reseiias de
Administracién Avanzada de Férmacos), 8, 1-38(1992);

(¢) H. Bundgaard, y colegas, Journal of Pharmaceutical Sciences (Diario
de Ciencias Farmaceliticas), 77, 285 (1988); y

(f) N.Kaqueyas, y colegas, Chem Pharm Bull, 32, 692 (1984).

El contenido de los documentos anteriormente citados se incorpora aqui
por referencia.

Ejemplos pro-farmacos son los siguientes. Un éster hidrolizable in-
vivo de un compuesto de la invencién que contiene un grupo carboxi o
hidroxi es, por ejemplo, un éster farmacéuticamente aceptable que se
hidroliza en el cuerpo humano o animal para producir el 4cido precursor o
alcohol. Esteres farmacéuticamente aceptables para carboxi comprenden
ésteres C; 6 Cealcoximetilo, por ejemplo, metoximetilo, ésteres C, a
salcanoiloximetilo, por ejemplo, pivaloiloximetilo, ésteres fialidilo, ésteres
C; 8 gcicloalcoxicarboniloxiC; a 4alquilo, por ejemplo, 1-
ciclohexilcarboniloxietilo; ésteres 1,3-dioxolen-2-onilmetilo, por ejemplo,
5-metil-1,3-dioxolen-2-onilmetilo; y ésteres C,_qalcoxicarboniloxietilo.

Un éster hidrolizable in-vivo de un compuesto de la invencién que
contiene un grupo hidroxi comprende ésteres inorgdnicos tales como
ésteres de fosfato (incluidos ésteres ciclicos fosforamidicos) y éteres a-
aciloxialquilo y compuestos relacionados, que como resultado de la
hidrélisis in-vivo de la descomposicidn del éster producen el grupo/grupos
precursor/precursores hidroxi.  Ejemplos de éteres a-aciloxialquilo
comprenden acetoximetoxi y 2,2-dimetilpropioniloxi-metoxi. Una
seleccion de grupos formadores de ésteres hidrolizables in-vivo para
hidroxi comprenden alcanoilo, benzoilo, fenilacetilo y benzoilo sustituido y
fenilacetilo, alcoxicarbonilo (para producir ésteres de carbonato de alquilo),
dialquilcarbamoilo y N<{(dialquilaminoetil)-N-alquilcarbamoilo (para
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producir carbamatos), dialquilaminoacetilo y carboxiacetilo.

Una sal farmacéuticamente aceptable de un compuesto de la
invencion es, por ejemplo, una sal de adicién de 4cido de un compuesto de
la invencién que es suficientemente bésica, por ejemplo, una sal de adicién
de acido con, por ejemplo, un dcido orgdnico o inorgénico, por ejemplo
dcido clorhidrico, bromidrico, sulfiirico, fosférico, trifluoroacético, citrico
maleico. Adicionalmente, una sal farmacéuticamente aceptable de un
derivado de benzoxazinona de la invencidn que es suficientemente 4cida es
una sal de metal alcalino, por ejemplo una sal de sodio o de potasio, una sal
de metal alcalinotérreo, por ejemplo una sal de calcio 0 magnesio, una sal
de amonio o una sal con una base orginica que proporciona un catién
fisioldgicamente aceptable, por ejemplo una sal con metilamina,
dimetilamina, trimetilamina, piperidina, morfolina o tris-(2-
hidroxietil)amina.

Un caracteristica adicional de la invencién es una composicién que
comprende un compuesto de Formula (I) a (Id) o (II) a (Ilk) como se define
anteriormente, o una sal, solvato o profirmaco del mismo, junto con un
transportador o diluyente farmacéuticamente aceptable.

De acuerdo con otro aspecto de la invencién se provee un compuesto

de Formula (Ib) a (Id), o (II) a (Ilk) como se define anteriormente para uso
como un medicamento;
Con la condicién que cuando R? es 2-piridilo y X es distinto a -Z-, -C(O)-
Z-0-Z-, -N((R%)-C(0)-Z-0-Z- 0 -O-Z-N(R®)-Z-, entonces R’ no puede ser
mono-sustituido. en la posicién 4- con un grupo R’ seleccionado de COOH
6 C(0)OC,salquilo.

Ademds, de acuerdo con la invencién se provee un compuesto de
Formula (Ib) a (Id), o (II) a (IIk) para uso en la preparacion de un
medicamento para el tratamiento de una enfermedad mediada por GLK, en
particular diabetes tipo 2.

El compuesto se formula convenientemente como una composicién
farmacéutica para ser usada de esta manera.

De acuerdo con otro aspecto de la presente invencién se provee un

Y

AN
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método de tratar enfermedades mediadas por la GLK, especialmente
diabetes, administrando una cantidad efectiva de un compuesto de Férmula
(Ib) a (Id), o (1I) a (IIk), o sal, solvato o pro-farmaco del mismo, a un
mamifero necesitado de dicho tratamiento.

Enfermedades especificas que pueden tratarse por el compuesto o
composicion de la invencién comprenden: descenso en la glucosa
sanguinea en diabetes mellitus tipo 2 sin un serio riesgo de hipoglicemia (y
potencial para tratar tipo 1), dislipidemia, obesidad, resistencia a la
insulina, sindrome X metabblico, tolerancia disminuida a la glucosa.

Como se discuti6 méas arriba, entonces el sistema GLK/GLKRP
puede describirse como una potencial diana de la "diabesidad" (benéfica
tanto en diabetes como en obesidad). Asi, de acuerdo con otro aspecto de
la invencion se provee el uso de un compuesto de Férmula (Ib) a (Id), o (II)
a (IIk), o sal, solvato o pro-firmaco del mismo, en la preparacién de un
medicamento para uso en el tratamiento combinado o prevencién de
diabetes y obesidad.

De acuerdo con otro aspecto de la invencién se provee el uso de un
compuesto de Férmula (Ib) a (Id), o (II) a (Ilk), o sal, solvato o pro-
farmaco del mismo, en la preparacién de un medicamento para uso en el
tratamiento o prevencion de la obesidad.

De acuerdo con un aspecto adicional de la invencién se provee un
método para el tratamiento combinado de obesidad y diabetes
administrando una cantidad efectiva de un compuesto de Férmula (Ib) a
(Id), o (1) a (IIk), o sal, solvato o pro-firmaco del mismo, a un mamifero
necesitado de dicho tratamiento.

De acuerdo con un aspecto adicional de la invencién se provee un
método para el tratamiento de obesidad administrando una cantidad
efectiva de un compuesto de Férmula (Ib) a (Id), o (II) a (I1k), o sal, solvato
o pro-fairmaco del mismo, a un mamifero necesitado de dicho tratamiento.

Las composiciones de la invencién pueden estar en una forma
apropiada para uso oral (por ejemplo como tabletas, pastillas, cdpsulas

duras o blandas, suspensiones acuosas u oleosas, emulsiones, polvos

57,
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dispersables o grénulos, jarabes o elixires), para uso tépico (por ejemplo
como cremas, unglientos, geles, o soluciones acuosas u oleosas o
suspensiones), para administracion por inhalacién (por ejemplo como un
polvo finamente dividido o un aerosol liquido), para administracién por
insuflacion (por ejemplo como un polvo finamente dividido) o para
administracion parenteral (por ejemplo como una solucién estéril acuosa u
oleosa para administracién intravenosa, subcutinea, intramuscular 0 como
un supositorio para administracion rectal).

Las composiciones de la invencién pueden obtenerse por
procedimientos convencionales wusando excipientes farmacéuticos
convencionales, bien conocidos en el arte. Por consiguiente, las
composiciones previstas para uso oral pueden contener, por ejemplo, uno o
mas agentes colorantes, edulcorantes, saborizantes y/o preservantes.

Excipientes apropiados farmacéuticamente aceptables para una
formulacién de tableta comprenden, por ejemplo, diluyentes inertes tales
como lactosa, carbonato de sodio, fosfato de calcio o carbonato de calcio,
agentes granulantes y desintegrantes tales como almidén de maiz o 4cido
algénico; agentes aglutinantes tales como almidén; agentes lubricantes tales
como estearato de magnesio, acido estearico o talco; agentes preservantes
tales como p-hidroxibenzoato de etilo o propilo, y anti-oxidantes, tales
como #cido ascérbico. Formulaciones de tableta pueden ser recubiertas o
no cubiertas para modificar su desintegracién y la absorcion subsiguiente
del ingrediente activo en el tracto gastrointestinal, o para mejorar su
estabilidad y/o apariencia, en cualquiera de los casos, utilizando agentes
recubridores convencionales y procedimientos bien conocidos en el arte.

Composiciones para uso oral puede estar en la forma de cdpsulas de
gelatina duras en las cuales el ingrediente activo se mezcla con un
diluyente sélido inerte, por ejemplo, carbonato de calcio, fosfato de calcio
o caolin, o como cdpsulas de gelatina blandas en las cuales el ingrediente
activo se mezcla con agua o un aceite tal como aceite de mani, parafina
liquida, o aceite de oliva.

Las suspensiones acuosas contienen generalmente el ingrediente
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activo en forma finamente pulverizada junto con uno o més agentes de
suspensién, tales como carboximetilcelulosa soédica, metilcelulosa,
hidroxipropilmetilcelulosa, alginato de sodio, polivinil-pirrolidona, goma
tragacanto y goma de acacia; agentes dispersantes o humectantes tales
como lecitina o productos de condensacién de un 6xido de alquileno con
dcidos grasos (por ejemplo estearato de polyoxetileno), o productos de
condensacién de 6xido de etileno con alcoholes alifiticos de cadena larga,
por ejemplo heptadecaetilenoxicetanol, o productos de condensacién de
oxido de etileno con ésteres parciales derivados de écidos grasos y un
hexitol tal como polioxietilen sorbitol monooleato, o productos de
condensacién de oxido de etileno con alcoholes alifiticos de cadena larga,
por ejemplo heptadecaetilenoxicetanol, o producto de condensacién de
6xido de etileno con ésteres parciales derivados de 4cidos grasos y un
hexitol tal como polioxietilen sorbitol monooleato, o productos de
condensacién de 6xido de etileno con ésteres parciales derivados de 4cidos
grasos y anhidridos de hexitol, por ejemplo polietilen sorbitdn monooleato.
Las suspensiones acuosas pueden contener ademas uno o més preservantes
(tales como p-hidroxibenzoato de etilo o propilo, anti-oxidantes (tales
como dcido ascdrbico), agentes colorantes, agentes saborizantes, y/o
agentes edulcorantes (tales como sucrosa, sacarina o aspartame).

Suspensiones oleosas pueden formularse suspendiendo el ingrediente
activo en un aceite vegetable (tal como aceite de cacahuete, aceite de oliva,
aceite de ajonjoli o aceite de coco) o en un aceite mineral (tal como
parafina liquida). Las suspensiones oleosas pueden contener un agente
espesante tal como cera de abejas, parafina dura o alcohol cetilico. Pueden
agregarse agentes edulcorantes tales como los expuestos anteriormente, y
agentes saborizantes para proveer una preparacién oral agradable. Estas
composiciones pueden preservarse por la adicién de un anti-oxidante tal
como dcido ascdrbico.

Polvos dispersables y grinulos apropiados para preparacién de una
suspension acuosa por adicion de agua contienen generalmente el
ingrediente activo junto con un agente dispersante o humectante, agente de



WO 03015774 PCTIGB0203745
-38-

suspensién y uno o més preservantes. Agentes dispersantes o humectantes
apropiados y agentes de suspensién se ejemplifican por aquellos que ya se
mencionaron mds arriba. De igual manera pueden estar presentes
excipientes adicionales tales como agentes edulcorantes, saborizantes y
colorantes.

Las composiciones farmacéuticas de la invencion pueden estar
asimismo en la forma de emulsiones aceite-en-agua. La fase oleosa puede
ser un aceite vegetable, tal como aceite de oliva o aceite de cacahuete, o un
aceite mineral, tal como por ejemplo parafina liquida o una mezcla de
cualquiera de éstos. Agentes emulsificantes apropiados pueden ser, por
ejemplo, gomas de ocurrencia natural tales como goma de acacia o goma
tragacanto, fosfatados de ocurrencia natural tales como frijol de soya,
lecitina, y ésteres o ésteres parciales derivados de é4cidos grasos y
anhidridos de hexitol (por ejemplo sorbitin monooleato) y productos de
condensacion de dichos ésteres parciales con éxido de etileno tales como
polioxietilen sorbitdn monooleato. Las emulsiones pueden contener
ademds agentes edulcorantes, saborizantes y preservantes.

Pueden formularse jarabes y elixires con agentes edulcorantes tales
como glicerol, propilen glicol, sorbitol, aspartame o sucrosa, y pueden
contener también un agente emoliente, preservante, saborizante y/o
colorante.

Las composiciones farmacéuticas pueden estar igualmente en la
forma de una suspension estéril inyectable acuosa u oleosa, que puede
formularse de acuerdo con procedimientos conocidos que utilizan uno o
mas de los agentes dispersantes o humectantes apropiados y agentes de
suspension, que ya se han mencionado més arriba. Una preparacion estéril
inyectable puede ser asimismo una solucion estéril inyectable o
suspensién en un diluyente o solvente no téxico parenteralmente aceptable,
por ejemplo una solucion en 1,3-butanediol.

Las composiciones para administracién por inhalacion pueden estar
en la forma de un aerosol convencional presurizado dispuesto para

dispensar el ingrediente activo como un aerosol que contiene solido
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finamente dividido o goticulas de liquido. Pueden utilizarse propulsores
convencionales de aerosol tales como hidrocarburos fluorinados volitiles o
hidrocarburos, y el dispositivo aerosol se dispone convenientemente para
dispensar una cantidad medida de ingrediente activo.

Para mayor informacién acerca de la formulacién se remite al lector
al capitulo 25.2 en volumen 5 del Comprehensive Medicinal Chemistry
(Corwin Hansch; director de la junta editorial), Pergamon Press 1990.

La cantidad de ingrediente activo que se combina con uno o més
excipientes para producir una forma farmacéutica dnica variard
necesariamente dependiendo del anfitrién tratado y la via particular de
administracion. Por ejemplo, una formulacion prevista para administracién
oral a humanos contendrd generalmente, por ejemplo, de 0.5 mg a 2 g de
agente activo combinado con una cantidad conveniente y apropiada de
excipientes que puede variar desde alrededor de 5 a alrededor de 98 por
ciento en peso de la composicion total. Presentaciones farmacéuticas
unitarias contendran generalmente alrededor de 1 mg a alrededor de 500
mg de un ingrediente activo. Para mayor informacién sobre las Vias de
Administracién y Regimenes de Dosificacién se remite al lector al capitulo
25.3 en volumen 5 de Comprehensive Medicinal Chemistry (Corwin
Hansch; director de la junta editorial), Pergamon Press 1990.

El tamafio de la dosis para efectos terapéuticos o profilacticos de un
compuesto de la Formula (I), (I2), (Ib), (Ic) o (Id) variarén naturalmente de
acuerdo con la indole y gravedad de las condiciones, la edad y el sexo del
animal o paciente y la via de administraciéon de acuerdo con principios bien
conocidos de medicina.

Al utilizar un compuesto de la Férmula (I), (Ia), (Ib), (Ic) o (1d) para
efectos terapéuticos o profilacticosse administrard generalmente de tal
modo que se reciba una dosis diaria en el rango de, por ejemplo, 0.5 mg a
75 mg por kg de peso corporal, administrada, si se requiere, en dosis
dividida. En general, se administrardn dosis més bajas cuando se emplea
una via parenteral. Asi, por ejemplo, para administracién intravenosa, se
utilizard generalmente una dosis en el rango de, por ejemplo, 0.5 mg a 30

/2,
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mg por kg de peso corporal. Andlogamente, para administracion por

inhalacion, se emplear4 una dosis en el rango de, por ejemplo, 0.5 mg a 25

mg por kg de peso corporal. Sin embargo, se prefiere la administracién

oral.

La elevacion de la actividad GLK descrita aqui puede aplicarse como
terapia Unica o puede comprender, ademds del objeto de la presente
invencion, una o mas de otras sustancias y/o tratamientos. Tal tratamiento
conjunto puede lograrse mediante la administracion simultinea, secuencial
o separada de los componentes individuales del tratamiento. El tratamiento
simultaneo puede ser en una tableta finica o en tabletas separadas. Por
ejemplo, en el tratamiento de diabetes mellitus la quimioterapia puede
comprender las siguientes categorias principales de tratamiento:

1)  Insulina y andlogos de insulina;

2)  Secretagogos de insulina que comprenden sulfonilureas (por ejemplo
glibenclamida, glipizida) y reguladores de glucosa prandial (por
ejemplo repaglinida, nateglinida),

3)  Agentes sensibilizantes a la insulina incluidos agonistas PPARg (por
ejemplo pioglitazona y rosiglitazona);

4)  Agentes que suprimen la produccion de glucosa hepética (por
ejemplo metformina).

5)  Agentes disefiados para reducir la absorcién de glucosa del intestino
(por ejemplo acarbosa);

6)  Agentes disefiados para tratar las complicaciones de hiperglicemia
prolongada;

7)  Agentes anti-obesidad (por ejemplo sibutramina y orlistat);

8) Agentes anti-dislipidemia tales como, inhibidores de HMG-CoA
reductasa (estatinas, por ejemplo pravastatina), agonistas PPARa
(fibratos, por ejemplo gemfibrozil); secuestrantes de dcido biliar
(colestiramina); inhibidores de absorcion de colesterol (estanoles
vegetales, inhibidores sintéticos); inhibidores de absorcion de écido
biliar (IBATi) y 4cido nicotinico y andlogos (niacina y formulaciones
de liberacidn lenta);

5"&3
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9)  Agentes antihipertensivos tales como, bloqueadores 8 (por ejemplo
atenolol, inderal); inhibidores de la enzima convertidora de la
angiotensina (ACE) (por ejemplo lisinopril); antagonistas de calcio
(por ejemplo nifedipina); antagonistas de receptor de angiotensina
(por ejemplo candesartén), a antagonistas y agentes diuréticos (por
ejemplo furosemida, benztiazida);

10) Moduladores de hemostasis tales como, antitrombéticos, activadores
de fibrindlisis y agentes antiplaquetarios; antagonistas de trombina;
inhibidores de factor Xa; inhibidores de factor VIla); agentes
antiplaquetarios (por ejemplo aspirina, clopidogrel); anticoagulantes
(heparina y andlogos de bajo peso molecular, hirudina) y warfarina;
y

11) Agentes anti-inflamatorios, tales como medicamentos anti-
inflamatorios no esteroideos (por ejemplo aspirina) y agentes anti-
inflamatorios esteroideos (por ejemplo cortisona).

De acuerdo con otro aspecto de la presente invencion se proveen
compuestos individuales producidos como productos finales en los
Ejemplos expuestos més adelante y sales, solvatos y pro-fdrmacos de los
mismos.

Un compuesto de la invencién, o una sal del mismo, puede
prepararse por cualquier proceso conocido por ser aplicable a la
preparacién de tales compuestos o compuestos relacionados
estructuralmente. Tales procesos se ilustran por los siguientes esquemas
representativos (Rutas 1 - 18) en los cuales grupos variables tienen
cualquiera de los significados definidos por Férmula (I) a menos que se
indique lo contrario. Los grupos funcionales pueden protegerse y
desprotegerse empleando métodos convencionales. Para ejemplos de
grupos protectores tales como grupos protectores amino y dcido carboxilico
(asi como medios de formacién y desproteccion eventual), véase T.W.
Greene and P.G.M. Wuts, "Protective Groups in Organic Sintesis", Second
Edition, John Wiley & Sons, New York, 1991.

La condensacién de un dcido con una amina heterociclica (Ruta 1) se
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usa en la preparacién de compuestos de la invencion o en la preparacion de
intermedios a los productos finales. Entonces pueden realizarse una o mis
reacciones (tales como hidrélisis de éster, Rutas 2a y 2b) sobre estos
intermedios. La reaccion formadora de la amida (Ruta 1) se lleva mejor a
cabo via el cloruro de écido, la cual se prepara usualmente utilizando
cloruro de oxalilo. No obstante, pueden emplearse asimismo métodos
alternativos para la formacion del cloruro de acido (tal como trifenil fosfina
ligada a resina con tetracloruro de carbono y diclorometano).
Adicionalmente, pueden usarse métodos alternativos de formacion de
enlace amida (tal como un agente acoplante peptidico como EDC o HATU,
con o sin aditivos tales como DIPEA o DMAP).

Las rutas preparativas restantes (Rutas 2-18) comprenden la
manipulacion adicional del compuesto con un enlace de amida en su lugar.
Otras rutas preparativas se resumen en las Rutas 19-29. Ejemplos de rutas

-1-29 se proveen en los ejemplos siguientes. Los reactivos y condiciones
dados son lnicamente para ilustracién y, generalmente, pueden emplearse
métodos alternativos.

Ruta 1
(COCi), Het-N
ci _t'_' H,l-ln
cH:ca ™Ry
(i)

Otras reacciones formadoras de amida comprenden:
la: Cloruro de oxalilo en la presencia de un solvente o base
adecuados;
1b: Reactivos de acoplamiento tales como HATU o EDAC en la
presencia de un solvente o base adecuados; y
le: POCI13/Piridina, de acuerdo con Dirk T.S. Rijquers, Hans
P.H.M. Adams, H. Coenraad Hemquer, Godefridus 1. Tesser;
Tetrahedron, 1995, 51(41), paginas 11235-11250.



! WOO03M15774 PCT/GB02/03745

Ruta 2a y 2b

_@J\ui}{) NaOH A@iﬂi}{o
A &’ THFM,0 R 0=+

Hi §-CI - Hl §NHM.

Ruta 4
0 ' N
E j N R
Ruta 5




A
Ruta?7 0
S
Ruta 7b:













' : . WO 03018774 PCTIGB02/03745
-48 -
Ruta 20: @\\
o o 3 y
NS s

Ruta 21
T TR
H™ "0 T/
Ruta 22:
T ,
Tfsf“"’\" — g







WO 03015774 PCTIGB02003748 [V

RO . . a R OO & + ]
in @fi,,b«,,\ - ?ﬁiﬂ-«;

At T
L L

Procesos para la sintesis de compuestos de Férmula (I) se proveen

como una caracteristica mis de la invencion. Asi, de acuerdo con un
aspecto adicional de la invencién se provee un proceso para la preparacién
de un compuesto de Férmula (I) que comprende:

(a) reaccién de un compuesto de Férmula (1Ila) con un compuesto de

Férmula (I1Ib),
xl
Q a
: HIN’R
(R (R,
Formula (111a) Férmula (I1Ib); o

en donde X' es un grupo saliente
(b) para compuestos de Férmula (I) en donde R® se sustituye con -
(CH3)0.3COOH, desproteccién de un compuesto de Férmula (TlIc),
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umio-....

ANy M,

Férmula (Ilic)
en donde P' es un grupo protector;
(c) para compuestos de Férmula (I) en donde m es 1, 2, 3 6 4, reaccion

de un compuesto de Férmula (IIld) con un compuesto de Férmula
(Ille),

X|
Y—X" N
(R, (RY,,

R!

Férmula (111d) Formula (1lle)
en donde X' y X" comprenden grupos que cuando se hacen
reaccionar juntos forman el grupo X;
(d) para un compuesto de Formula (I)endonde nes1,2,364y X o X'
es -SO-Z- o -SO;-Z-, oxidacion del correspondiente compuesto de
Férmula (I) en donde X o X' respectivamente es -S-Z-;

(¢) reaccién de un compuesto de Formula (IIIf) con un compuesto de

Férmula (I11g),
NH,
O
X -l
(R)a (R,
Formula (IIIf) Férmula (111g); o
en donde X* es un grupo saliente

y, a partir de entonces, si es necesario:
i) convertir un compuesto de Féormula (I) en otro compuesto de
Férmula (I);
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ii)  retirar los grupos protectores;

iii) formar una sal, pro-firmaco o solvato del mismo.
Las condiciones de reaccidn especificas para las reacciones
anteriores son como siguen:

Proceso a) — como se describe mis arriba para Ruta 1);

Proceso b) — como se describe mas arriba para Ruta 2);

Proceso c) - ejemplos de este proceso son los siguientes:

(i) Para formar un grupo cuando X es -O-Z-, X’ es un grupo de
Férmula HO-Z- y X" es un grupo saliente (alternativamente
X' es un grupo de Formula L2-Z- en donde L? es un grupo
saliente y X" es un grupo hidroxilo), compuestos de Férmula
(I1ld) y (Ille) se hacen reaccionar juntos en un solvente
apropiado, tal como DMF o THF, con una base tal como
hidruro de sodio o fert-butéxido de potasio, a una temperatura
en el rango de 0 a 100°C, opcionalmente empleando catélisis
de metal tal como paladio sobre carbono o yoduro cuproso;

(ii) Para formar un grupo cuando X es N(R®)-Z-, X’ es un grupo
de Formula HR®)N-Z- y X" es un grupo saliente
(alternativamente X es un grupo de Férmula L?-Z- en donde
L2 es un grupo saliente y X" es un grupo o Férmula -N(R%)-
H), compuestos de Férmula (I11d) y (IIle) se hacen reaccionar
juntos en un solventa apropiado tal como THF, un alcohol o
acetonitrilo, usando una agente reductor tal como ciano
borohidruro de sodio o trisacetoxiborohidruro de sodio a
temperatura ambiente;

(iii) Para formar un grupo cuando X es -SO;N(R®)-Z-, X’ es un
grupo de Férmula H-N(R®-Z- en donde L? es un grupo
saliente y X” es un grupo sulfonilo activado tal como un grupo
de Férmula -SO,-Cl, compuestos de Formula (I1Id) y (Ille) se
hacen reaccionar juntos en un solvente apropiado tal como
cloruro de metileno, THF o piridina, en la presencia de una
base tal como
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trietilamina o piridina a temperatura ambiente;

(iv) para formar un grupo cuando X es - N(R®)SO;-Z-, X’ es un
grupo sulfonilo activado tal como un grupo de Férmula Cl-
SO,-Z- y X” es un grupo de Férmula -N(R®)-L? en donde L? es
un grupo saliente, compuestos de Férmula (IIId) y (Ille) se
hacen reaccionar juntos en un solvente apropiado tal como
cloruro de metileno, THF o piridina, en la presencia de una
base tal como trietilamina o piridina a temperatura ambiente;

(v) para formar un grupo cuando X es -C(O)N(R®)-Z-, X® es un
grupo de Férmula H-N(R®)-Z-en donde L? es un grupo saliente
y X” es un grupo carbonilo activado tal como un grupo de
Férmula -C(O)-Cl, compuestos de Formula (I1Id) y (Ille) se
hacen reaccionar juntos en un solvente apropiado tal como
THF o cloruro de metileno, en la presencia de una base tal
como trietilamina o piridina a temperatura ambiente;

(vi) para formar un grupo cuando X es - N(R5)C(0)-Z-, X’ es un
grupo carbonilo activado tal como un grupo de Férmula Cl-
C(0)-Z- y X” es un grupo de Férmula -N(R®)-L? en donde L?
es un grupo saliente, compuestos de Férmula (111d) y (Ille) se
hacen reaccionar juntos en un solvente apropiado tal como
THF o cloruro de metileno, en la presencia de una base tal
como trietilamina o piridina a temperatura ambiente;

(vii) para formar un grupo cuando X es -CH=CH-Z-, puede usarse
una reaccion Wittag o una reaccion Wadsworth-Emmans
Homner. Por ejemplo, X’ termina en un grupo aldehido y Y-
X" es un derivado de fosfina de la Formula Y-C'H-P'PH; que
pueden hacerse reaccionar juntos en una base fuerte tal como
hidruro de sodio o ferr-butoxido de potasio, en un solvente
apropiado tal como THF a una temperatura entre temperatura
ambiente y 100°C.

Proceso d) - la oxidacién de un compuesto de Formula (I) en donde X o X'

es -S-Z- es bien conocida en el arte, por ejemplo, reaccién con 4cido
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metacloroperbenzoico (MCPBA) en la presencia de un solvente apropiado
tal como diclorometano a temperatura ambiente. Si se usa un exceso de
MCPBA se obtiene un compuesto de Formula (I) en donde X es —S(0,)—.
Proceso e) — reaccién de una Férmula (I1If) con un compuesto de Férmula
(lllg) puede llevarse a cabo en un solvente polar, tal como DMF o un
solvente no polar tal como THF con una base fuerte, tal como hidruro de
sodio o fert-butéxido de potasio a una temperatura entre 0 y 100°C, de
manera opcional usando catilisis de metal, tal como paladio sobre carbono
o yoduro cuproso.

Durante el proceso de preparacion, puede ser conveniente usar un
grupo protector para un grupo funcional en R?. Grupos protectores pueden
retirarse por cualquier método conveniente como se describe en la literatura
o conocido por el quimico experto como apropiado para el retiro del grupo
protector en cuestién, selecciondndose dichos métodos de manera que el
retiro del grupo protector se efectie con una alteracidn minima de los
grupos en cualquier otra parte de la molécula.

Ejemplos especificos de grupos protectores se indican méds adelante
por cuestiones de conveniencia, en los cuales "inferior” significa que el
grupo, al cual se aplica, tiene preferiblemente 1-4 dtomos de carbono. Se
entenderd que estos ejemplos no son exhaustivos. Allf donde, més
adelante, se dan ejemplos especificos de métodos para el retiro de grupos
protectores éstos son igualmente no exhaustivos. El uso de grupos
protectores y métodos de desproteccion no especificamente mencionado se
encuentra, l6gicamente, dentro del ambito de la invencion.

Un grupo protector carboxi puede ser el residuo de un alcohol
alifatico o aralifdtico formador de éster o de un silanol formador de éster
(conteniendo dicho alcohol o silanol preferiblemente 1-20 atomos de
carbono). Ejemplos de grupos protectores carboxi comprenden grupos (1-
12C)alquilo de cadena recta o ramificada (por ejemplo isopropilo, t-butilo);
grupos alquilo inferior alcoxi inferior (por ejemplo metoximetilo,
etoximetilo, isobutoximetilo; grupos alquilo inferior aciloxi alifético

inferior, (por ejemplo acetoximetilo, propioniloximetilo, butiriloximetilo,
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pivaloiloximetilo); grupos alquilo inferior alcoxicarboniloxi inferior (por
cjemplo 1-metoxicarboniloxietilo, 1-etoxicarboniloxietilo); grupos alquilo
inferior arilo (por ejemplo p-metoxibencilo, o-nitrobencilo, p-nitrobencilo,
benzhidrilo y flalidilo); grupos tri(alquilo inferior)sililo (por ejemplo
trimetilsililo y t-butildimetilsililo); grupos alquilo inferior tri(alquilo
inferior)sililo (por ejemplo trimetilsililetilo); y grupos (2-6C)alquenilo (por
ejemplo alilo y viniletilo).

Métodos particularmente apropiados para el retiro de grupos
protectores carboxilo comprenden por ejemplo hidrélisis catalizada por
dcido, metal o enziméticamente.

Ejemplos de grupos protectores hidroxi comprenden grupos
alquenilo inferior (por ejemplo alilo); grupos alcanoilo inferior (por
ejemplo acetilo); grupos alcoxicarbonilo inferior (por ejemplo t-
butoxicarbonilo); grupos alqueniloxicarbonilo inferior (por ejemplo
aliloxicarbonili); grupos alcoxicarbonilo inferior arilo (por ejemplo.
benzoiloxicarbonilo, p-metoxibenciloxicarbonilo, o-
nitrobenciloxicarbonilo, p-nitrobenciloxicarbonil); grupos
trialquilo/arilsililo inferior (por ejemplo trimetilsililo, t-butildimetilsililo, t-
butildifenilsililo); grupos alquilo inferior arilo (por ejemplo bencilo); y
grupos alquilo inferior triarilo (por ejemplo trifenilmetilo).

Ejemplos de grupos protectores amino comprenden formilo, grupos
aralquilo (por ejemplo bencilo y bencilo sustituido, por ejemplo p-
metoxibencilo, nitrobencilo y 2,4-dimetoxibencilo, y trifenilmetilo); grupos
di-p-anisilmetilo y furilmetilo; grupos alcoxicarbonilo inferior (por ejemplo
t-butoxicarbonilo);  alqueniloxicarbonilo  inferior (por ejemplo
aliloxicarbonilo); grupos alcoxicarbonilo inferior (por ejemplo
benciloxicarbonilo, p-metoxibenciloxicarbonilo, o-nitrobenciloxicarbonilo,
p-nitrobenciloxicarbonilo; trialquilsililo (por ejemplo trimetilsililo y t-
butildimetilsililo); grupos alquilideno (por ejemplo metilideno);
bencilideno y bencilideno sustituido,

Métodos apropiados para el retiro de grupos protectores hidroxi y
amino comprenden, por ejemplo, hidrdlisis catalizada por acido, base,
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metal o enzimdticamente, o fotoliticamente para grupos tales como o-
nitrobenciloxicarbonilo, o con iones de fluoruro para grupos sililo.

Ejemplos de grupos protectores para grupos amida comprenden
aralcoximetilo (por ejemplo benciloximetilo y benciloximetilo sustituido);
alcoximetilo (por ejemplo metoximetilo y trimetilsililetoximetilo); tri
alquilo/arilsililo (por ejemplo trimetilsililo, t-butildimetilsililo, t-
butildifenilsililo); tri  alquil/arilsililoximetilo (por ejemplo t-
butildimetilsililoximetilo, t-butildifenilsililoximetilo); 4-alcoxifenilo (por
ejemplo 4-metoxifenilo); 2,4-di(alcoxi)fenilo (por ejemplo 2,4-
dimetoxifenilo); 4-alcoxibencilo (por ejemplo 4-metoxibencilo); 2,4-
di(alcoxi)bencilo (por ejemplo 2,4-di(metoxi)bencilo); y alqu-1-enilo (por
ejemplo alilo, but-1-enilo y vinilo sustituido por ejemplo 2-fenilvinilo).

Grupos aralcoximetilo pueden introducirse en el grupo amida
haciendo reaccionar el ultimo grupo con el cloruro de aralcoximetilo
apropiado, y retirarse por hidrogenacién catalitica. Grupos alcoximetilo, tri
alquilo/arilsililo y tri alquil/sililoximetilo pueden introducirse haciendo
reaccionar la amida con el cloruro apropiado y retirando con écido; o en el
caso de los grupos que contienen sililo, iones de fluoruro. Los grupos
alcoxifenilo y alcoxibencilo se introducen convenientemente por arilacién
o alquilacién con un halogenuro apropiado y se retiran por oxidaciéon con
nitrato de amonio cérico. Finalmente los grupos alqu-l-enilo pueden
introducirse haciendo reaccionar la amida con el aldehido apropiado y
retirarse con 4cido. )

Los siguientes ejemplos son con fines de ilustracion y no pretenden
limitar el alcance de esta solicitud. Cada compuesto ejemplificado
representa un aspecto particular e independiente de la invencién. En los
siguientes Ejemplos no limitantes, a menos que se indique lo contrario:

(i) las evaporaciones se llevaron a cabo por evaporacion rotatoria
in vacuo y procedimientos de desarrollo se realizaron después del retiro de
s6lidos residuales como agentes de secamiento por filtracién;

(ii) las operaciones se efectuaron a temperatura ambiente, es decir,
en el rango de 18-25°C y bajo una atmdsfera de un gas inerte tal como
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argén o nitrégeno;

(iii) los rendimientos se dan con fines de ilustracién Gnicamente y
no son necesariamente el méximo alcanzable;

+ (iv) las estructuras de los productos finales de la Férmula (I) se
confirmaron por resonancia magnética nuclear (generalmente de protones)
(NMR) y técnicas espectrales de masa; los valores de cambio quimico con
resonancia magnética de protones se midieron en la escala delta y los
miltiplos pico se muestran como sigue: s, singlete; d, dublete; t, triplete; m,
multiplete; br; amplio; q, quarteto, quin, quinteto;

(v) por lo pgeneral los intermedios no se caracterizado
completamente y la pureza se evalu6é por cromatografia de capa delgada
(TLC), cromatografia liquida de alto rendimiento (HPLC), infra-rojo (IR) o
andlisis NMR;

(vi) la cromatografia se llevé a cabo en silice (Merck Silica gel 60,
0.040 - 0.063 mm, 230 - 400 malla); y

(vi) los cartuchos Biotage se refieren a cartuchos de silice pre-
empacados (de 40g hasta 400g), eluidos usando una bomba biotage y
sistema colector de fracciones; Biotage UK Ltd, Hertford, Herts, UK.

Abreviaturas

ADDP azodicarbonil)dipiperidina;

DCM diclorometano;

DEAD dietildiazocarboxilato;

DIAD di-i-propil azodicarboxilato;

DIPEA di-isopropietilamina

DMSO sulféxido de dimetilo;

DMF dimetilformamida;

DtAD di-t-butil azodicarboxilato;

EDAC/EDC 1-(3-dimetilaminopropil)-3-etilcarbodiimida

clorhidrato;
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tetrametiluronio hexafluorofosfato;
LCMS cromatografia liquida / espectroscopia de masa;
MPLC cromatografia liquida de presién media;
RT temperatura ambiente; y
THF tetrahidrofurano.

Métodos genéricos para la slquilacién de ésteres de mono- vy di-hidroxi

benzoato:
Los siguientes métodos genéricos de alquilacion se mencionan en los
Ejemplos que siguen.

0

ro—f Y 9

ALK
R0

Meétado Genérico A — sintesis de diéteres simétricos (R1 =R2)

-]
qﬁvlo
ej,u

Compuesto (a)

Metil 3,5-dihidroxibenzoato (74.1g, 0.44M) se disolvi6 en
dimetilformamida (400ml), se agreg6 carbonato de potasio (152g, 1.10M),
se agitd durante 15minutos, luego se adicioné 2-clorobencilcloruro (117ml,
0.92M) y se calentd a 100°C bajo una atmésfera de argén. Después de 3
horas la mezcla de reaccién se enfrié a temperatura ambiente, se concentrd
in vacuo, se diluyé con agua (800ml), se extrajo con acetato de etilo
(2x600ml). Los extractos orgénicos se lavaron con salmuera (300ml), se
secaron (MgSO,), se filtraron, se concentraron in vacuo para producir un

aceite marrén el cual se triturd con éter dietilico / isohexano para producir
compuesto (a) como un sélido blancuzco (195g, 100%); 'H nmr (d6-
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DMSQ, valores 8): 3.81 (3H, s); 5.18 (4H, s); 6.98 (1H, m); 7.16 (1H, d);
7.36 (4H, m); 7.50 (2H, m); 7.58 (2H, m).

Método Genérico B ~ sintesis de diéteres asimétricos (R1 =R2)

0
)/ Compuesto (b)

Metil 3,5-dihidroxibenzoato (16.8g, O.lmol) se disolvi6 en
dimetilformamida (180ml), se agregé carbonato de potasio pulverizado
(27.6 g, 0.2mol), seguido por 2-yodopropano (10ml, 0.lmol), y la
suspension resultante se agitd durante la noche a temperatura ambiente bajo
una atmosfera de argén. La mezcla de reaccién se-diluyé con agua (11) y
se extrajo con éter dietilico (2x200ml). Los extractos orgdnicos se lavaron
secuencialmente con agua y salmuera, se secaron (MgSOy), se filtraron y se
concentraron in vacuo para producir un aceite dorado amarillo el cual se
trituré con tolueno y se filtr6 para retirar el material inicial éter sin
reaccionar. El filtrado se concentrd in vacuo y el residuo se cromatografio
(cartuchos Biotage 2x90 g, eluyendo con isohexano que contenia acetato de
etilo (10% v/v aumentando a 15% v/v) para producir metil 3-hidroxi 5-
isopropiloxi benzoato como un sélido incoloro (5.3g, 25%); 'H nmr (d6-
DMSO, valores 5): 1.2 (6H, d); 3.8 (3H, s); 4.6 (1H, hept); 6.55 (1H, m);
6.85 (1H, m); 6.95 (1H, m); 9.8 (1H, s).

Metil 3-hidroxi 5-isopropiloxi benzoato (1.5g, 7.2mmol) se disolvié en
dimetilformamida (10ml), se agreg6 carbonato de potasio (2.5g, 18mmol),
seguido por 2-bromobutano (1.2 ml, 11mmol), y la suspension resultante se
agité durante 7 horas a 80 °C bajo una atmédsfera de argdn. La mezcla de
reaccion se enfrié a temperatura ambiente, se diluyd con hexano / acetto de

etilo (1:1 v/v) y se lavd secuencialmente con agua y salmuera, se secd
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(MgSOQ,), se filtré y se concentrd in vacuo para producir un aceite incoloro
el cual se cromatografio (columna de destello en silice (20g), eluyendo con
isohexano que contenia acetato de etilo (5 % v/v) para producir metil 3-(2-
butiloxi) 5-isopropiloxi benzoato como un aceite incoloro (1.06g); 'H nmr
(d6-DMSO, valores 8): 0.9 (3H, t); 1.2 (3H, d + 6H, d); 1.6 (2h, m); 3.85
(3H, s); 4.4 (1H, hept); 4.55 (1H, hept); 6.7 (1H, m); 7.0 (2H, m); m/z 267
(M+H)+.

Método Genérico C — sintesis de diéteres asimétricos (R1 = R2):

Y

0
OMe

0

éf
= Compuesto (c)

Metil 3-hidroxi 5-isopropiloxi benzoato (0.5g, 2.4mmol) se disolvid en
diclorometano (10ml) y se enftid a 0 °C agitando al mismo tiempo bajo una
atmoésfera de argon; la solucion se tratd secuencialmente con trifenil fosfina
(con soporte polimérico, 1.19g, 3.6mmol), alcohol furfurilico (0.23 ml, 2.7
mmol) y di-t-butil azodicarboxilato (DtAD, 0.082g, 3.5 mmol) se
agregaron gota a gota en diclorometano (4ml), y la solucién resultante se
agito durante 1.5 horas. La reaccion se monitored por hplc y se agregaron
reactivos adicionales hasta que se consumio el fenol inicial — los reactivos
totales fueron trifenil fosfina (con soporte polimérico, 2.38g, 3 eq), alcohol
furfurilico (0.53 ml, 2.5 eq) y DtAD (1.64g, 3 eq). La mezcla de reaccién
se concentrd in vacuo y se purificd por cromatografia (columna de destello
en silice, eluyendo con isohexano que contenia acetato de etilo (5 % v/v)
para producir metil 3-(2-furil metoxi) S-isopropiloxi benzoato como un
aceite incoloro, (0.225g); 'H nmr (d6-DMSO, valores 8): 1.25 (6H, d); 3.85
(3H, 8); 4.65 (1H, hept); 5.1 (2H, s); 6.45 (1H, m); 6.6 (1H, m); 6.85 (1H,
m); 7.05 (1H, m); 7.15 (1H, m) 7.75 (1H, m).
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Meétodo Genérico D - sintesis de diéteres asimétricos:

\l/

(o]

g
Compuesto (d)

Di-i-propil azodicarboxilato (DIAD, 0.74ml, 3.7 mM) se agreg6 a metil (5-
isopropoxi-3-metanol)-benzoato (0.56g, 2.5 mM), trifenilfosfina (0.98g, 3.7
mM) y 2-fluorofenol (0.24ml, 2.7 mM) en DCM (40ml) bajo argén a
temperatura ambiente. Después de 10 minutos se concentraron, se

OMe

purificaron en gel de silice (10-15%EtOAc/iso-hexano) y produjeron el
compuesto del titulo como un aceite amarillo pdlido; que se solidificé bajo
alto vacio (0.71 g, 90%); 'H NMR & (de-DMSO); 1.26 (d, 6H), 3.82 (s,
3H), 4.64 (m, 1H), 5.21 (s, 2H), 6.92 (m, 1H), 7.09 (m, 1H), 7.16-7.26 (m,
3H), 7.35 (s, 1H), 7.58 (s, 1H).

Los anteriores métodos genéricos son para ilustracion Gnicamente; se
apreciarda que condiciones que pueden utilizarse adicionalmente
comprenden: uso de solventes alternativos (tales como acetona o
tetrahidrofurano), estequiometrias alternativas de reactivos, temperaturas
alternativas de reaccién y métodos alternativos de purificacion.

Todos los datos analiticos (NMR y/o MS) fueron consistentes con las
estructuras propuestas,

EJEMPLO A

X

N
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Diisopropiletilamina (DIPEA, 0.34mi, 2.0mM) luego N,N-
dimetilaminopiridina (DMAP, 12mg, 0.1mM) se agregaron a una solucién
de 2-aminotiazol (0.10g, 1.0mM) y cloruro de &cido 3,5-di-(2-
clorobenciloxi) benzoico (0.42g, 1.0mM) en diclorometano (10ml) bajo
argén a temperatura ambiente. Luego de 80 minutos la mezcla de reaccién
se filtrd, se lavo con diclorometano y se secé bajo alto vacio para producir
el compuesto del titulo como un sélido incoloro (0.20g, 41%); '"H NMR §
(d-DMSO): 5.24 (4H, s); 6.93 (1H, s); 7.26 (1H, d); 7.36-7.43 (6H, m);
7.50 (2H, m); 7.55 (1H, d); 7.61 (2H, m); 12.60 (1H, br s).

Condiciones alternativas que pueden usarse opcionalmente comprenden:
uso de un solvente alternativo, tal como tetrahidrofurano; uso de piridina
como solvente, con o sin la adicion de DMAP o DIPEA; disolver el
componente cloruro de 4cido en el solvente de eleccién, y agregarle el

componente amina.

El material inicial requerido &cido 3,5-di-(2-clorobenciloxi) benzoico,

compuesto (c), se preparbé como sigue:
q/° o~

&
Compuesto (a)

Metil 3,5-dihidroxibenzoato (74.1g, 0.44M) se disolvi6 en
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dimetilformamida (400ml), se agregé carbonato de potasio (152g, 1.10M),
se agitd durante 15minutos, luego se agregé 2-clorobencilcloruro (117ml,
0.92M) y se calent6 a 100°C bajo una atmésfera de argén. Después de 3
horas la mezcla de reaccién se enfrié a temperatura ambiente, se concentrd
in vacuo, se diluyé con agua (800ml), se extrajo con acetato de etilo
(2x600ml). Los extractos orgdnicos se lavaron con salmuera (300ml), se
secaron (MgS0O,), se filtraron, se concentraron in vacuo para producir un
aceite marrén que se triturd con éter dietilico / isohexano para producir
compuesto (a) como un sélido blancuzco (195g, 100%); 'H nmr (ds-DMSO,
valores 8): 3.81 (3H, s); 5.18 (4H, s); 6.98 (1H, m); 7.16 (1H, d);

7.36 (4H, m); 7.50 (2H, m); 7.58 (2H, m).

u -
Lo
e
&
Compuesto (b)

2M hidréxido de sodio (700ml, 1.40M) se agregd a una solucion de
compuesto (a), metil 3,5-di-(2-clorobenciloxi) benzoato, (195g, 0.45M) en
metanol (600ml)/ tetrahidrofurano (150ml) y se agitd durante 6 horas a
55°C. Los orgdnicos se retiraron entonces in vacuo, se acidificaron a pH 3-
4 con é4cido clorhidrico concentrado, el precipitado se filtrd, se lavé con
agua y se secO bajo alto vacio a 60°C. Compuesto (b) se obtuvo como un
sélido incoloro (.2/3NaCl) (199g, 100%); 'H nmr (d6-DMSO, valores 5):
5.18 (4H, s); 6.93 (1H, m); 7.15 (1H, d); 7.37 (4H, m); 7.49 (2H, m); 7.58
(ZH, m).

&
Compuesto (c)
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Cloruro de oxalilo (7.91ml, 91mM) se agregd a una suspension de
compuesto (b), dcido 3,5-di-(2-clorobenciloxi) benzoico, 2/3NaCl (18.3g,
45.4mM) en diclorometano (500ml) que contenia dimetilformamida (4
gotas) bajo argon a temperatura ambiente. Después de 16 horas la mezcla
de reaccion se filtro bajo argén, se concentrd in vacuo, luego se sometié a
destilacién bajo temperatura fija con tolueno (2x) para producir el
compuesto del titulo como un sélido blancuzco (17.5g, 100%); 'H nmr (d6-
DMSO, valores 8): 5.18 (4H, s); 6.94 (1H, m); 7.16 (1H, d); 7.35 (4H, m);
7.50 (2H, m); 7.58 (2H, m).

EJEMPLO B
Ruts 2a: dcido 2-

carboxilico

Una solucién de 2-[3,5-di-(2-clorobenciloxi)benzoillaminotiazol-5-
carboxilato de etilo (158mg, 0.28 mmol) en THF (2 ml) se tratd con
solucién de hidréxido de sodio (0.57 ml of 2M, 1.4 mmol), y la reaccion se
agit6 a 40 - 50 °C, hasta que se consiguié una hidrélisis completa (con
monitoreo de tlc, tiempo aproximado de reaccién 2 horas). La solucién
resultante se enfrid, se diluy6 con agua (5 ml) y se acidificé a pH 1 usando
c.HCI. El precipitado asi formado se extrajo por filtracion, se lavé (agua) y
se secé para producir el compuesto del titulo como un sélido incoloro,
* 130mg, 'H NMR & (d-DMSO): 5.25 (4H, s); 7.0 (1H, s); 7.4 (6H, m); 7.5
(2H, m); 7.6 (2H, m); 8.2 (1H, d).

El material inicial requerido se preparé por una ruta andloga a la dada
Ejemplo A.
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EJEMPLO C
Ruta 2b:

carboxilico

Una suspensién de [3,5-di«(2-clorobenciloxi)benzoillaminobencen-3-
carboxilato de metilo (455mg, 1.04 mmol) en THF se trato con solucion de
hidréxido de sodio (0.85 ml 6 2M, 1.7 mmol), y la reaccién se agit6 a
temperatura ambiente, con monitoreo de tlc. Se realizaron adiciones de
metanol (3 gotas) y otras adiciones de solucion de hidréxido de sodio (2 x
0.85 ml of 2M, 3.4 mmol), hasta que se consiguid una hidrélisis completa.
La solucidn resultante se diluy6 con agua (30 ml) y se acidificé a pH 1 (2M
HCI); el precipitado asf formado se extrajo por filtraci6n, se lavé (agua) y se
seco para producir el compuesto del titulo como un sélido incoloro, 328mg,
'H NMR & (dg-DMSO): 5.25 (4H, s); 7.0 (1H, s); 7.4 (6H, m); 7.5 (2H, m);
7.6 (2H, m); 8.2 (1H, d).

El material inicial requerido ester de metilo se preparé por un método
andlogo al dado en Ejemplo A.

EJEMPLO D
Ruta 3: 2-[3.5-Di{2-clorobenciloxi)benzoillamino-4-metil aminometil

tiazol
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2-[3,5-Di-(2-clorobenciloxi)benzoil)amino]-4-clorometiltiazol (56mg,
0.10mM) se disolvié en 33% metilamina en alcohol metilado (4ml) y se
agitd a temperatura ambiente durante 16 horas. La mezcla de reaccién se
concentro in vacuo, se trituré con metanol, se filtr6 y se seco bajo alto vacio
para producir el compuesto del titulo como un sélido incoloro (30mg, 57%);
'H nmr (d6-DMSO, valores 3): 2.63 (3H, m); 4.16 (2H, m); 5.24 (4H, s);
6.99 (1H, s); 7.38-7.44 (7H, m); 7.52 (2H, m); 7.62 (2H, m); 9.06 (1H, br
s); 12.75 (1H, brs).

2-[3,5-Di-(2-clorobenciloxi)benzoil)Jamino]-4-clorometiltiazol se preparo de
3,5-di-(2-clorobenciloxi) benzoil cloruro (preparado de acuerdo con el
método descrito en Ejemplo A) y 2-amino 4-clorometil-tiazol (JACS, 1946,
68, 2155; preparado por ruta 1 descrito en Ejemplo A).

EJEMPLOE

Ruta 4: 2-[3,.5-Di-{2-clorobenciloxi)benzoil)amino]-6-aminobenzotiazol

2-[3,5-Di-(2-clorobenciloxi)benzoil)amino]-6-nitrobenzotiazol (235mg,
0.40mM) se disolvié en acetato de etilo (40ml), etanol (20ml) y

N
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dimetilformamida (Sml). Se agregd 5% paladio sobre carbono (46mg) bajo
una atmosfera de argon, seguidamente la mezcla de reaccién se agitd bajo
una atmoésfera de hidrégeno durante 16 horas. La mezcla de reaccién se
filtr6 a través de celita, se concentré in vacuo, se trituré con metanol para
producir el compuesto del titulo como un sélido amarillo pélido (140mg,
63%); 'H nmr (d6-DMSO, valores 3): 5.19 (2H, br s); 5.23 (4H, s); 6.72
(1H, dd); 6.93 (1H, m); 7.03 (1H, m); 7.35-7.44 (7H, m); 7.51 (2H, m); 7.61
(2H, m); 12.46 (1H, br s).

2-[3,5-Di-(2-clorobenciloxi)benzoil)amino]-6-nitrobenzotiazol se prepard
de 3,5-di-(2-clorobenciloxi) benzoil cloruro (preparado de acuerdo con el
método descrito en Ejemplo A) y 2-amino-6-nitrobenzotiazol (preparado
por ruta 1 descrito en Ejemplo A). 'H nmr (d6-DMSO, valores 8): 5.27 (4H,
s); 7.03 (1H, s); 7.38-7.46 (4H, m); 7.49-7.55 (4H, m) 7.65 (2H, m); 7.93
(1H, d); 8.30 (1H, dd); 9.09 (1H, m); 13.28 (1H, br s).

EJEMPLO F
Ruta 5: #cido  5-[3.5-di-{2-clorobenciloxi)benzoil)Jamino]-[1

R
)

o)

8>r °

5-[3,5-Di-(2-clorobenciloxi)benzoil)amino]-[1,3,4]tiadiazo]-2-tiol (200mg,

0.38mM) se suspendié en 2M NaOH (5ml), se enfrié (bafio helado) y se

agreg6 30% perdxido de hidrégeno acuoso (0.16ml, 1.54mM) gota a gota ,
seguidamente se dej6 calentar & temperatura ambiente. Después de 40

tiadiazol-2-sulfénico

horas la mezcla de reaccién se filtrd, se lavd con agua, luego metanol y se
seco bajo alto vacio para producir el compuesto del titulo como un sélido
incoloro (122mg, 57%). 'H nmr (d6-DMSO, valores 8): 5.20 (4H, s); 6.68

Ve
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(1H, m); 7.37 (4H, m); 7.45 (2H, m); 7.50 (2H, m); 7.62 (2H, m). MS (M-
H') 564, 566.

5-[3,5-Di-(2-clorobenciloxi)benzoil)amino]-[ 1,3,4]tiadiazol-2-tiol se
prepar6 de 3,5-di{(2-clorobenciloxi)benzoil cloruro y S-amino-
[1,3,4]tiadiazol-2-tiol (Maybridge) por ruta 1 como se describe en Ejemplo
A. 'H nmr (d-DMSO, valores 5): 5.21 (4H, s); 6.98 (1H, m); 7.34-7.40
(6H, m); 7.50 (2H, m); 7.59 (2H, m). MS (M-H") 516, 518.

EJEMPLO G

2-Clorobenzaldehido (0.012ml, 0.11mM) se agregé a acido 2-[(3-
isopropoxi-5-aminobenzoil)Jamino]-5-tiazolcarboxilico (29mg 0.09mM) y
mallas moleculares 4A (90mg) en metanol bajo una atmdsfera inerte a
temperatura ambiente. Después de 1 hora se adicioné cianoborohidruro de
sodio (7mg, 0.11mM) y la mezcla de reaccién se agité durante 16 horas.
La mezcla de reaccién se filtrd, se concentré in vacuo, el residuo se agitd
con agua, seguidamente se extrajo con acetato de etilo (3x10ml). Los
extractos orgdnicos se lavaron con salmuera (20ml), se secaron (MgSQ,), se
filtraron y se concentraron in vacuo para producir el compuesto del titulo
como un sélido amarillo pélido (22mg, 55%); 'H nmr (dg-DMSO, valores
8): 1.22 (6H, d); 4.36 (2H, m); 4.58 (1H, m); 6.24 (1H, s); 6.47 (1H, m);
6.84 (2H, m); 7.26 (3H, m); 7.37 (2H, m); 7.45 (1H, m); 7.76 (1H, br s).
MS [M-CO;H] 400, 402.

60
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Acido 2-[(3-isopropiloxi-5-aminobenzoil)amino]-5-tiazolcarboxilico  se
preparé como sigue:
Jo A
Compuesto (d)
Acido 3-nitro-5-hidroxi benzoico (6.1g, 33.3mM) se disolvié en metanol
(150ml.), se agregd é4cido sulfirico (2.0ml), y la solucién se agitdé a
temperatura ambiente durante 5 dias. La mezcla de reaccidén se concentré
in vacuo, se agreg6 cuidadosamente carbonato hidrogenado de sodio acuoso
saturado (60ml) y se extrajo la capa acuosa con acetato de etilo (200ml).
La capa orginica se lavé con salmuera (80ml), se secé (MgSQOy), se filtré y
se concentrd in vacuo para producir compuesto (d) como un sélido amarillo
pélido (6.0g, 91%); 'H nmr (de-DMSO, valores 3): 3.85 (3H, s); 7.67 (1H,
m); 7.75 (1H, m); 8.05 (1H, m); 10.88 (1H, br s).

\]/ Compuesto (¢)

2-yodopropano (0.54ml, 5.4mM) se agregé a una solucion de metil 3-nitro-
5-hidroxi benzoato (1.06g, 5.4mM) y carbonato de potasio (1.12g, 8.1mM)
en dimetilformamida (15ml) bajo una atmésfera de argén a temperatura
ambiente. La mezcla de reaccion se calentd a 60°C durante |1 hors;
seguidamente se agregé mdas 2-yodopropano (0.32ml, 3.2mM) y el
calentamiento se continué durante 1 hora mds. Entonces la mezcla de
reaccién se concentrd in vacuo, se agregd agua (50ml) y acetato de etilo
(100ml). La capa orgénica se separd y se lavo con salmuera (40ml), se secéd
(MgSO0,) se filtrd, se concentrd in vacuo para producir compuesto (e) como
un aceite marrén movedizo; 'H nmr (d6-DMSO, valores 8): 1.30 (6H, s);
3.90 (3H, s); 4.84 (1H, m); 7.76 (1H, m); 7.89 (1H, m); 8.16(1H, m).



WO 03/015774 PCTIGB02/03745

o

o* oN

o
\r Compuesto (f)

2M Hidréxido de sodio (12.3ml, 24.7mM) se agregé a una solucién &cido
metil (3-nitro-5-isopropoxi) benzoico (1.18g, 4.9mM) en metanol (60ml) y
se agit6 durante 5 horas a temperatura ambiente. La mezcla de reaccion se
concentrd entonces in vacuo, se acidific6 a pH 1-2 con 2M dcido
clorhidrico, el precipitado se filtré, se lavé con agua y se secé bajo alto
vacio sobre gel de silice. Compuesto (f) se obtuvo como un sélido
blancuzco (1.04g, 94%); 'H nmr (d-DMSO, valores 5): 1.30 (6H, s); 4.81
(1H, m); 7.74 (1H, m); 7.85 (1H, m); 8.14 (1H, m). MS (M-H") 224,

oﬁt?:ui?x;

Cloruro de oxalilo (0.75ml, 8.6mM) se agregb a 4cido 3-nitro-5-isopropoxi
benzoico (1.03g, 4.3mM) en diclorometano (50ml) que contenia
dimetilformamida (2 gotas) bajo una atmodsfera de argén a temperatura

Compuesto (g)

ambiente. Después de 3 horas la mezcla de reaccién se concentré in vacuo
y se sometié a destilacién bajo temperatura fija con tolueno para producir
un aceite anaranjado el cual se disolvié en diclorometano (40ml). Se
agregaron 2-aminotiazol-5-carboxilato de etilo (0.89g, 5.1mM),
diisopropiletilamina (1.77g, 10.3mM) y N,N-dimetilaminopiridina (S0mg,
0.43mM) y se agitaron durante 1 hora bajo una atmdsfera de argén.
Después de esto la mezcla de reacciébn se concentrd in vacuo, luego el
residuo marrdén palido se purificd en gel de silice usando 15 a 20% acetato
de etilo/isohexano como eluyente. Compuesto (g) se obtuvo como un
sélido amarillo pélido (1.56g, 92%); 'H nmr (de-DMSO, valores §): 1.32
(6H, d); 4.88 (1H, m); 7.87 (1H, s); 8.05 (1H, s); 8.14 (1H, s); 8.45 (1H, s).

NG

n/

{J\
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Ay L~
H t:a1

T Compuesto (h)

Se agregé 10% paladio sobre carbono (20mg) bajo una atmésfera de argén
a una solucibn de  2-[(3-isopropoxi-5-nitro)benzoilamino}-5-
tiazolcarboxilato de etilo (209mg, 0.53mM) en acetato de etilo (35ml). Se
introdujo gas de hidrégeno y la mezcla de reaccion se agitd vigorosamente
durante 18 horas antes de filtrar a través de celita y la concentracién in
vacuo para producir compuesto (h) como un sdlido amarillo palido (160mg,
83%); 'H nmr (d6-DMSO, valores 8): 1.25 (6H, d);.1.29 (3H, t); 4.28 (2H,
q); 4.58 (1H, m); 5.31 (2H, br s); 6.33 (1H, m); 6.81 (1H, m); 6.87 (1H, s);
8.17 (1H, s).

H.N\QiulH:
\r Compuesto (k)

2M Hidréxido de sodio (0.3ml, 0.57mM) se agregd a una solucién 2-[(3-
isopropoxi-5-amino)benzoilamino]-5-tiazolcarboxilato de etilo (40mg,
0.1 1mM) en tetrahidrofurano (1.2ml) / metanol (0.5ml) y se calentd a 50°C
durante 5 horas, luego a temperatura ambiente durante la noche. La mezcla
de reaccién se concentrd luego in vacuo, se acidificé a pH 4-5 con 2M
dcido clorhidrico, el precipitado se filtrd, se lavd con agua y se secé bajo
alto vacio sobre silice. Compuesto (k) se obtuvo como un sdlido rojizo-
marrén (35mg, 100%); 'H nmr (d6 DMSO, valores 3): 1.27 (6H, d); 4.63
(1H, m); 6.58 (1H, s); 7.05 (1H, s); 7.16 (1H, s); 8.14 ( IH, s).

EJEMPLO H
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A una solucién agitada de 2-{(3,5-dibenciloxibenzoil)amino]-5-nitropiridina
(910 mg) en DMF (6 ml) se agregé polvo de zinc (1300 mg) y una solucién
hexahidrato de cloruro férrico (1700 mg) en agua (6 ml). La mezcla
resultante se agité a 120°C durante tres horas. Se dejo enfriar a temperatura
ambiente. La mezcla se extrajo con acetato de etilo. El extracto se lavd con
agua (50 ml), salmuera (50 ml), se secé sobre MgSO,, luego se retir6 el
material volétil por evaporacion para dejar un sélido, el cual se secd bajo
alto vacio durante 24 horas a 100°C para producir el compuesto del titulo
(518 mg) como un sélido, 'H NMR & (ds-DMSO): 5.17 (m, 6H), 6.80 (s,
1H), 7.00 (d, 1H), 7.26 a 7.46 (m, 12H), 7.71 (s, 1H), 7.78 (d, 1H), 10.28
(brs, 1H). MS ES" 426.52 (M+H)".

El material inicial 6-[(3.5-dibenciloxibenzoil)amino]-3-nitropiridina
requerida se prepard por un método andlogo al dado en Ejemplo A (ruta 1),
a partir de 2-amino-5-nitropiridina; 'H NMR 8§ (ds-DMSO): 5.18 (s, 4H),
6.90 (s, 1H), 7.29-7.50 (m, 12H), 8.42 (d, 1H), 8.64 (d, 1H), 9.23 (s, 1H),
11.46 (br s, 1H). MS ES* 456.12 (M+H)".

EJEMPLO

\

A
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A una solucion agitada de 2-[(3,5-dibenciloxibenzoil)amino]-5-
aminopiridina (200 mg) en THF (2 ml) y piridina (2 ml) se agregé una
solucién de cloruro de 2-acetoxiisobutirilo (98 mg) en THF (1 ml). La
mezcla se agité a temperatura ambiente durante 16 horas. El material
volitil se retiré por evaporacién. El residuo se disolvié en acetato de etilo
(50 ml), se lavé con agua (25 ml), salmuera (25 ml), se sec6 sobre MgSO,.
El material volétil se retiré por evaporacién para dejar una goma que se
triturd bajo éter para producir el compuesto del titulo (211 mg) como un
solido, 'H NMR § (d-DMSO): 1.55 (s, 6H), 2.08 (s, 3H), 5.18 (s, 4H), 6.85
(s, 1H), 7.29.to 7.50 (m, 12H), 7.98 (dd, 1H), 8.13 (d, 1H), 8.61 (s, 1H),
9.70 (s, 1H), 10.72 (s, 1H) MS ES" 552.22 (M-H)'.

A una suspensién agitada de N-{6-[(3,5-dibenciloxibenzoil)amino]-piridin-
3-il}-2-acetoxi-2-metil-propionamida (158 mg) en metanol (10 ml) se
agrego una solucion de LiOH.H20 (30 mg) en agua (1 ml) y THF (3 ml).
La mezcla se agitdé a temperatura ambiente durante 20 horas. El material

vol4til se retird por evaporacién. Al residuo se agreg6 agua (10 ml). Se
acidificd con 2M é4cido clorhidrico. El precipitado se extrajo por filtracién,
se lavé con acetato de etilo, y se seco bajo alto vacio para producir el
compuesto del titulo (120 mg) como un sélido, 'H NMR & (de-DMSO): 1.35
(s, 6H), 5.18 (s, 4H), 6.88 (s, 1H), 7.28 a 7.48 (m, 12H), 8.08 (d, 1H), 8.22
(d, 1H), 8.82 (s, 1H), 9.90 (s, 1H), 10.96 (s, 1H). MS ES* 512.16 (M+H)".
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EJEMPLOK

piridin-2-il)benzamida

Una solucion de tert-butil isocianato (51 mg) en THF (5 ml) se traté con 2-
[(3,5-dibenciloxibenzoil)amino]-5-aminopiridina (212 mg), y se agité a
temperatura ambiente durante 24 horas. Se agregd mas tert-butil isocianato
(0.34 ml), y la agitacién se continué & temperatura ambiente durante 4 dias
més. El material volatil se retiré por evaporacién y el residuo se trituré bajo
metanol para producir el compuesto del titulo (159 mg) como un sélido, 'H
NMR 8 (d¢-DMSO): 1.30 (s, 9H), 5.18 (s, 4H), 6.09 (s, 1H), 6.85 (s, 1H),
7.32 a 7.50 (m, 12H), 7.78 (dd, 1H), 8.04 (d, 1H), 8.38 (s, 1H), 8.44 (s,
1H), 10.65 (s, 1H). MS ES* 525.61 (M+H)".

EJEMPLO L

A una solucion agitada de ferz-butil 6-({3,5-di(2-cianobenciloxi)benzoil}
amino)piridin-3-il(2-metoxietil)carbamato (237 mg) en diclorometano (10
ml) se agregé dcido trifluoroacético (3 ml). La solucion se agit6 a
temperatura ambiente durante tres horas. El material volitil se retiré por
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evaporacion. El residuo se diluyé en DCM (100 ml), se lavd con 2M
hidréxido de sodio (50 ml), salmuera (50 ml), se secé sobre MgSO,. El
material volatil se retiré por evaporacién para producir el compuesto del
titulo (190 mg) como una espuma, 'H NMR & (dg-DMSO): 3.22 (t, 2H),
3.28 (2, 3H), 3.50 (t, 2H), 5.31 (s, 4H), 6.92 (s, 1H), 7.12 (dd, 1H), 7.34 (s,
2H), 7.57 (m, 2H), 7.75 (m, 5H), 7.82 (d, 1H), 7.91 (d, 2H), 10.49 (br s,
1H). MS ES* 534.41 (M+H)".

Los materiales iniciales requeridos se prepararon como sigue:

ion de tert-butil 2-nitropiridin-5-il(2-metoxietil)carbamato

: lJ,--
~__O
STYY
] .
A una suspensién de Cs,CO; (1430 mg) en tolueno se agregd 2-nitro-5-
bromopiridina (406 mg), Pd(Ac), (44 mg), 1,1-bis(difenilfosfino)ferroceno
(322 mg) y 2-metiloxietil amina (0.26 ml). La mezcla se agitd a 85°C, bajo
nitrogeno, durante 16 horas. Se dejé enfriar a temperatura ambiente. Se
diluyé con acetato de etilo (100 ml), y se filtr6 a través de un tapén de
celita. El material volétil se retir6 por evaporacion, el residuo se purificé
por cromatografia de destello en silice, se eluyé con 50-100% acetato de
etilo en hexano para producir un sélido que se agregé a una solucién de di-
tert-butil-dicarbonato (436mg) y N-dimetil-aminopiridina (cat) en THF (10
ml). La solucion se agité durante 14 horas a 75°C. Se dej6é enfriar a
temperatura ambiente, luego el material volétil se retiré por evaporacion.
El residuo se disolvi6 en acetato de etilo (100 ml), se lavo con agua (50 ml),
salmuera (50 ml), se seco sobre MgSO,. El material volitil se retir6 por
evaporacion, el residuo se purificé por cromatografia de destello en silice,

se eluy6é con 20-40% acetato de etilo en hexano para producir el compuesto
del titulo (359 mg) como una goma, '"H NMR 8 (CDCL;): 1.49 (s, 9H), 3.33
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(s, 6H), 3.62 (t, 2H), 3.86 (t, 2H), 8.06 (dd, 1H), 8.21 (d, 1H), 8.65 (s, 1H).
MS ES* 298.35 (M+H)".

A una solucién de fert-butil 2-(6-nitropiridin-3-il)}4-metoxibutanoato (350
mg) en etanol (20 ml) y acetato de etilo (20 ml) se agregé 10 % paladio
sobre carbono (100 mg). La suspensién se agit6 a temperatura ambiente
durante 16 horas bajo hidrogeno. Se filtr6 a través de celita, luego se
recuperd el material volétil por evaporacion para producir el compuesto del
titulo (299 mg) como un sélido, 'H NMR & (ds-DMSO): 1.32 (br s, 9H),
3.18 (s, 3H), 3.34 (t, 2H), 3.56 (t, 2H), 5.8 (s, 2H), 6.37(d, 1H), 7.17 (dd,
1H), 7.70 (d, 1H). MS ES" 268.34 (M+H)".

EJEMPLOM
Ruta 12: N-(S-aminopiridin-2-il

cianobencil)oxilbenzamida

El compuesto del titulo se prepard6 de N~(5-nitropiridin-2-il)-3-[(2-
clorobencil)oxi]-5-[(2-cianobencil)oxi]benzamida usando un método
similar al descrito en Ruta 7.

Los materiales iniciales requeridos se prepararon como sigue:

\l’b
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A una solucién agitada de dcido 3-acetoxi, 5-(2-cianobenciloxi)benzoico
(8760 mg) en THF (100 ml) se agrego cloruro de oxalilo (3.6 ml) y DMF
(0.5 ml). La mezcla se agit6é a temperatura ambiente durante 3 horas. El

material volatil se retird por evaporacién. El residuo se disolvié en una
mezcla de THF (60 ml) y piridina (40 ml). Se agregd 2-amino-5-
nitropiridina (3919 mg). La mezcla agitada se calent6 a 55°C durante 16
horas. El material voldtil se retiré por evaporacion para dejar una goma que
se purificd por cromatografia de destello en silice, se eluyé con 1-5%
acetato de etilo en hexano para producir el compuesto del titulo (6200 mg)
como un sélido, 'H NMR 8 (dg-DMSO): 2.29 (s, 3H), 5.37 (s, 2H), 7.17 (s,
1H), 7.45 (s, 1H), 7.58 (m, 1H), 7.70 (s, 1H), 7.76 (m, 2H), 7.92 (d, 1H),
8.40 (d, 1H), 8.65 (dm, 1H), 9.21 (m, 1H), 11.57 (s, 1H). MS ES* 433.48
(M+H)".

Preparacion de
hidroxibenzamida

Una suspensibn de  3-{[(5-nitropiridin-2-il)amino]carbonil }-5-[(2-
cianobencil)oxi]fenil acetato (5710 mg) en THF (35 ml) se traté con 25%
NaOMe en metanol (6 ml). Se agité a temperatura ambiente durante 30
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minutos. Se acidifico con 2M 4cido clorhidrico (25 ml), luego se extrajo
con acetato de etilo (100 ml). EIl extracto se lavé con agua (50 ml),
salmuera 50 ml), se sec6 sobre MgSO,. El material volatil se retiré por
evaporacion para producir un sélido. Este se lavé con metanol caliente para
producir el compuesto del titulo (4358 mg) como un sélido, LCMS rt =2.38
min (90.5%). ES" 391.45 (M+H)".

Pre ion de N-(5-nitropiridin-2-il}-3-

——

cianobenciloxilbenzamida

“ohot

Una  solucibn de  N<(5-nitropiridin-2-il)-3-[(2-cianobencil)oxi]-5-
hidroxibenzamida (195 mg) en DMF (3 ml) se traté con Ag,CO; (165 mg) y
2-clorobencil bromuro (0.073 ml). Se calent6 a 85°C y se agit6 durante 17
horas bajo nitrgeno. Se dej6 enfriar a temperatura ambiente. Se agregé
(25 ml). Se extrajo con acetato de etilo (50 ml), se lavé con salmuera (25
ml), se secd sobre MgSQ,. El material volitil se retiré por evaporacion
para producir un sdlido, el cual se purificé por cromatografia de destello en
silice, se eluyé con 0-5% acetato de etilo en diclorometano para producir el
compuesto del titulo (43 mg) como un sélido, "H NMR & (de-DMSO): 5.20
(s, 2H), 5.33 (s, 2H), 6.96 (s, 1H), 7.40 (m, 5H), 7.57 (m, 2H), 7.72 (m,
2H), 7.90 (d, 1H), 8.40 (d, 1H), 8.64 (dd, 1H), 9.22 (s, 1H), 11.50 (s ,1H).
LCMS rt = 3.27 min (97.4%), ES* 515.50 (M+H)"

EJEMPLO N
Ruta

etillnicotinamida

™~

0
\b
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Eatl

Diisopropiletilamina (DIPEA, 0.23ml, 13mM), Iluego 1-(3-
dimetilaminopropil)-3-etil-carbodiimida (EDC, 126mg, 0.66mM) se
agregaron a una solucién de 2-dimetilaminoetilamina (0.57ml, 0.53mM) y
écido 6-{[3,5-di-(benciloxi)benzoil]lamino}nicotinico (0.20g, 0.44mM) en
diclorometano 10ml) bajo argén a temperatura ambiente. Después de 16

horas la mezcla de reaccion se evapord in vacuo y luego se cromatografié
en SiO; usando una elusion de gradiente de 10 a 25% metanol en
diclorometano. Las fracciones que contenfan el producto se evaporaron
para producir un so6lido color crema (0.052g, 25%); 'H NMK 5 (ds-DMSO):
2.67 (6H, s); 3.11 (2H, m); 3.62 (2H, m); 5.18 (4H, s); 6.88 (1H, s); 7.27-
7.52 (12H, br m); 8.18-8.36 (2H, m); 8.90 (1H, s); 10.20 (1H, br s).

A una solucibn fria (-15 °C) de 4cido 2-[3,5-di-(2-
clorobenciloxi)benzoil)amino]-piridin-5-carboxilico (305 mg, 0.59 mmol)
en dimetoxi etano (5ml) se agregé 4-metil)morfolina (80ul, 1eq) e isobutil
cloroformato (76pul, 1.02 eq). La mezcla de reaccién se agitd a -15 °C

durante 15 minutos y luego se filtro; el residuo se lavé con dimetoxi etano



\
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(5ximl). El filtrado y los lavados se enfriaron a -15 °C y se trataron con una
suspensioén de borohidruro de sodio (22mg, leq) en agua (Iml). Una vez
cesada la efervescencia, se agregd agua (50ml) y acetato de etilo (30ml); la
mezcla de reaccion se evapord a sequedad y el residuo se absorbié en
silice. El compuesto requerido se aislé por cromatografia de destello
(eluyendo con 5% metanol en diclorometano) para producir el compuesto
del titulo como un sélido incoloro (97 mg), 'H NMR § (d-DMSO): 4.5
(1H, d), 5.25 (s, 4H), 6.9 (s, 1H), 7.40 (m, 6H), 7.5 (m, 2H), 7.6 (m, 2H),
1.75 (dd, 1H), 8.10 (d, 1H), 8.3 (s, 1H), 10.8 (br s, 1H); LCMS rt = 3.25
min (100%), ES* 509 (M+H)".

EJEMPLO P

acetamida

A una solucion de 2-[(3,5-di-(2-clorobenciloxibenzoil)amino]-6-
aminopiridina (220 mg, 0.45 mmol) en tetrahidrofurano (4 ml) se agregd
piridina (43 mg, 0.54 mmol) y cloruro de acetilo (42 mg, 0.54 mmol), y la
mezcla de reaccién se agité a temperatura ambiente durante 16 horas. La
mezcla de reaccion se diluyé con éter dietilico y se lavé sucesivamente con
agua, 1M a4cido citrico, y agua; la soluciéon se secé sobre sulfato de
magnesio y el solvente se retir6 in vacuo para producir un sélido amarillo
(154mg). La ftrituracién con metanol produjo el compuesto del titulo
(75mg), 'H NMR & (4-DMSO0): 3.3 (3H, s), 5.25 (s, 4H), 6.95 (s, 1H), 7.3
(d, 2H), 7.4 (m, 4H), 7,5 (m, 2H), 7.6 (m, 2H), 7.7 (m, 1H), 7.8 (m, 2H),
10.14 (br s, 1H), 10.36 (br s, 1H); ES" 536/538 (M+H)".
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El  material inicial, 2-[(3,5-di-(2-clorobenciloxibenzoil)amino]-6-

aminopiridina, se ejemplifica aqui como Ejemplo mimero 106.

EJEMPLO O
Ruta 16:

iljbenzamida

Azida de tributiltina (156 puL, 0.57 mmol) se agreg6 a una suspension de
3,S-bis(benciloxi)-N-(S-cianc;piridin-Z-il)benzamida (180 mg, 0.41 mmol)
en tolueno (3 mL). La mezcla se calentd a reflujo durante 16 horas. La
suspension se enfrié y dividié en porciones entre acetato de etilo y acido
clorhidrico (1IM). La capa organica se concentrd in vacuo y el residuo se
purific6 por MPLC en silice (eluyendo con 1% metanol / DCM a 15%
metanol / DCM). El tetrazol se obtuvo como un sélido incoloro (113 mg,
57%). 'H NMR 3§ (ds-DMSO): 5.19 (4H, s); 6.88 (1H, s); 7.26-7.48 (12H,
m); 8.40 (1H, d); 8.46 (1H, dd); 9.04 (1H, s); 11,13 (1H, br s); "/, (LCMS;
ESI+) 479 (MHY).

El material inicial requerido se preparé como sigue:
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El compuesto del titulo se preparé como se describe en Ejemplo A (ruta 1),
a partir de 2-amino-5-cianopiridina y 3,5-bis(benciloxi) benzoil cloruro, 'H
NMR 8 (d-DMSO): 5.19 (4H, s); 6.89 (1H, m); 7.26-7.46 (12H, m); 8.27
(1H, dd), 8.33 (1H, d); 8.84 (1H, s); 11.23 (1H, br s); "/, (LCMS; ESI+) 436
(MH).

El material inicial 2-amino-5-cianopiridina requerida puede obtenerse
(Bionet Research, y otros porveedores), o puede prepararse de acuerdo con
el método dado en WO95/06034.

EJEMPLO R

il)piridin-2-illbenzamida

Cloroformate de etilo (32 pL, 0.33 mmol) se agregd a una solucién de 3,5-
bis  (benciloxi)-N-(5-[(hidroxiamino)(imino)metil]piridin-2-il } benzamida
(140 mg, 0.30 mmol) en piridina (5 mL). Esta soluci6n se calentd a reflujo
durante la noche. La mezcla se enfti6 y se concentr6 bajo presién reducida.
Se utilizaron DCM y metanol para disolver el material remanente y la
solucidn se lavd con agua. La solucién orgénica se concentré bajo presién
reducida y el residuo se purifico en silice por MPLC (fluyendo
primeramente con 5% metanol / DCM luego 10% metanol / DCM). El
compuesto del titulo se obtuvo como un sélido incoloro (103 mg, 70%). 'H
NMR 8 (d;-DMSO): 5.19 (4H, s); 6.87 (1H, s); 7.28-7.46 (12H, m); 8.21
(1H, dd); 8.38 (1H, d); 8.79 (1H, s); 11.14 (1H, br s); "/, (LCMS; ESIH)
495 (MH"). '

\U

-\
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El material inicial requerido se preparé como sigue:
Preparacion __de  3.5-bis(benciloxi)-N-{5-[(hi

Una mezcla de 3,5-bis(benciloxi)-N-(5-cianopiridin-2-il)benzamida (212
mg, 0.49 mmol), trietilamina (170 pL, 1.22 mmol) e hidroxilamina
clorhidrato (85 mg, 1.22 mmol) en etanol (5 mL) se calenté a reflujo
durante la noche. La mezcla se enfri y se concentré bajo presién reducida.
El residuo se purificé por MPLC en silice eluyendo con 5% metanol / DCM
luego 15% metanol / DCM. El compuesto del titulo se obtuvo como un
sélido incoloro (171 mg, 75%). 'H NMR § (ds-DMSO): 5.19 (4H, s); 5.92
(2H, s), 6.87 (1H, s); 7.28-7.48 (12H, m); 8.06 (1H, dd); 8.17 (1H, d), 8.65
(1H, s); 9.68 (1H, s); 10.85 (1H, br s); ™/, (LCMS; ESI+) 469 (MH").

La 3,5-bis(benciloxi)-N-(5-cianopiridin-2-il)benzamida requerida se
prepard como se describe en Ejemplo P (ruta 15).

EJEMPLO S

illJamino] (oxo)acético

Do K

Cloruro de metil oxalilo (37 uL, 0.4 mmol) se agreg6 a una mezcla de N~(5-
aminopiridin-2-il)-3,5-bis(benciloxi)benzamida (150 mg, 0.36 mmol) y
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trietilamina en DCM (5 mL). La mezcla se agit6 durante 1 hora bajo una
atmosfera de nitrégeno. La solucién se diluyd con DCM y se lavd con
agua. Los orgénicos se concentraron bajo presion reducida y el residuo se
purificé en silice por MPLC (eluyendo con 1% metanol / DCM a 15%
metanol / DCM) para producir un sélido incoloro (110 mg). Este material
se disolvié en THF (2 mL). Se agregaron agua (3mL) e hidréxido de sodio
(0.5 mL, 2M, 1 mmol). La mezcla se agitd durante 1 hora antes de
acidificarse con dcido clorhidrico (2M) y se diluyd con agua. El precipitado
resultante se aislé por filtracion, se lavé con agua y se secd in vacuo. El
compuesto del titulo se obtuvo como un sélido incoloro (88 mg, 50%). 'H
NMR & (dg-DMSO): 5.18 (4H, s); 6.88 (1H, s); 7.30-7.50 (12H, m); 8.17
(2H, s); 8.79 (1H, s); 10.79 (1H, s); 10.93 (1H, br 8); "/; (LCMS; ESI+) 498
(MH).

El material inicial requerido se preparé de acuerdo con Ejemplo H (ruta 7).

EJEMPLO T:
Por métodos analogos a los descritos mas arriba se elaboraron ademas los

siguientes compuestos, Ejemplos nimero T, a Tag.

Compuesto Ty se prepard por Ruta 1b (sintesis multi-paralela), como sigue.
Al écido apropiado (6.0 mmol) en diclorometano (25 mis) se agrego 1 gota
de dimetilformamida y la mezcla se agitd a temperatura ambiente bajo
argén, se agregd el cloruro de oxalilo (0.867 mis) al acido y se agitd a
temperatura ambiente durante 2 horas. EIl solvente se retir6 en Genevac
DDM4, y el residuo resultante se someti a destilacién bajo temperatura fija
con diclorometano (3 x 10 mls), luego se sec6 bajo alto vacio durante 2
horas. El cloruro de icido resultante se disolvié entonces en THF (30 mls)
y se agregé S5 mls de la soluci6n a uno del conjunto de seis aminas en THF
/ Piridina (5Smls). La mezcla resultante se agitd durante la noche a
temperatura ambiente, se diluy6é con acetato de etilo (Smls). La solucién
resultante se transfiri6 al extractor automatizado Allex y se lavo con agua
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(2x5mls), carbonato hidrogenado de sodio (5Smls), 1M acido citrico (5mls),
salmuera (5mls), se sec6 (sulfato de magnesio) y se evaporé en Genevac
DD4. La goma resultante se trituré con metanol (1-2 mls) y el sélido

resultante se filtrd, se lavé con metanol y se secé con aire.

aljemplo  Estruoctnen Rt L

1 1 IH NMR d (dé6-

(r DMSO): 5.26 (4H, s);

N 6.96 (1H, m); 7.38-

°‘(;('}JV‘ 745 (6H, m); 7.53

(2H, m); 7.62 (2H, m);

8.43 (1H, d); 8.49 (1H,

6’ m); 942 (iH, m);
11.13 (1H, s).

2 1 lIH NMR d (d6-
Cc - DMSO): 5.25 (4H, s);
J;J) 697 (IH, m);, 7.38-
" 745 (6H, m); 7.53
(2H, m); 7.63 (2H, m);

8.64 (1H, d); 9.26 (1H,
d); 11.33 (1H, s).

3 1 IH NMR d (d6-
DMSO): 5.24 (4H, s);

O: ‘CJ"’ 6.95 (1H, s); 7.35-7.40
*(‘;1- (6H, m); 7.50 (2H, m);
,e:"‘ 7.60 (2H, m); 8.6}

(1H, s); 9.22 (1H, s);
11.25 (1H, br s).

3 1 IH NMR d (d6-
DMSO): 5.36 (4H, s);

(f ~ 7.00 (IH, m); 7.44

T I (2H, d); 7.55-7.64 (2H,

" m); 7.77 (4H, m); 7.93

. (2H, d); 8.43 (1H, d);

6/' 849 (IH, m); 9.43

(1H, 8); 11.17 (1H, s).

5 1 IH NMR d (d6-
DMSO0): 3.90 (3H, s);
5.24 (4H, s); 6.97 (1H,
m); 7.39 (6H, m); 7.50
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NALR. R |
(2H, m); 7.60 (2H, m);
9.02 (1H, s); 9.52 (1H,
s); 11.54 (1H, br s).

IH NMR d (d6-
DMSO): 5.24 (4H, s);
696 (1H, m); 7.39
(6H, m); 7.51 (2H, m);
762 (2H, m); 8.98
(1H, s); 9.48 (1H, s);
11.44 (1H, br s).

2*

IH NMR d (d6-
DMSO0):5.34 (4H, s);
7.00 (1H, s); 7.57 (2H,
m); 7.75 (4H, m); 7.91
(2H, d); 9.00 (1H, s);
9.52 (1H, s); 11.53
(1H, s); 13.43, (1H br

s).

IH NMR d (d6-
DMSO): 2.29 (3H, s);
2.33 (3H, s); 3.24 (m,
2H); 4.21 (2H, t); 5.12
(2H, s); 6.80 (1H, m);
721 (4H, m); 7.31
(1H, m); 7.40 (2H, m);
839 (1H, m); 845
(1H, m); 8.82 (1H, s);
938 (IH, s); 11.06
(1H, br s).

A jemplo l

6 &
qgl,n*

&
q‘vl:z)"

5,-
g
)

T

1b

"H NMR d (ds-DMSO)
1.25 (d, 12H), 4.7
(hept, 2H) 6.6 (d, 1H),
7.2 (d, 2H), 8.4 (d,
1H), 8.45 (t, 1H), 9.4
(s, 1H), 11.0 (br s, 1H)

'H NMR & (dg
DMSO): 2.37 (s, 3H),
3.24 (t, 2H), 4.23 (t,
2H), 4.65 (d, 2H), 5.28




WO 03018774 PCT/GB02/03745

slojemplo Fstructur Ruta NIRRT T

@ 1H), 542 (d, 11,

5 £ 6.05 (m, 1H), 6.75 (s,
Ot 1H), 7.23 (s, 2H), 8.43
(s, 1H), 8.84 (s, 1H),

9.40 (s, 1H), 11.07 (br
f.' s, 1H).

T 1 "HNMR 5 (d-DMSO)
232 (s, 3H), 2.35 (s,
3H), 3.21 (t, 2H), 4.21
1R SR L, (t, 2H) 5.13 (s, 2H),
6.81 (s, 1H), 7.14-7.26
8)’ (m, 4H), 7.32 (IH, s),

741 (1H, d), 8.51 (s,
1H), 8.81 (s, 1H), 9.39
(s, 1H), 11.34 (brs. 1H)

12 i 64| |'H NMR 5 (dg
DMSO): 2.12 (s, 6H),

Li o 381 (s, 3H), 5.05 (s,
\:m-‘.l 2H), 6.95 (s, 1H), 7.05

(s, 2H), 7.1 (s, 1H),
7.72 (d, 1H), 7.78 (s,
1H), 8.36 (d, 1H), 8.43
(s, 1H), 9.4 (s, 1H),
10.92 (br s, 1H)

13 1b 412 1 410

14 1b 330

15 1b 288
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17 1b 452
l“'k’\-op-’-d
D
18 1b 400
A
n&lré"#
19 2a, Ic | 428 | 426 | &y (S00MHz, DMSO-
g d) 1.28 (6H, d), 3.07
gl
.O,l:,l:_]’l" (2H, 1), 426 (2H, 1),
470 (1H, m), 6.71
] _ (1H, m). 7.12 (1H, m),
724 (2H, m), 7.30
(1H, m), 7.46 (1H, m),
898 (IH, d), 9.48
(1H,d), 1133 (IH, s),
13.24 (1H, br s)
20 la 382
..:[: 0

* Por Ejemplo 7, el intermedio éster se preparé por ruta 1:
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'H NMR 6 (de-DMSO): 3.90 (3H, s); 5.34 (4H, s); 7.01 (1H, s); 7.43 (2H,
s); 7.58 (2H, m); 7.74 (4H, m); 7.91 (2H, d); 9.02 (1H, s); 9.52 (1H, s);
11.57 (1H, br 8).

EJEMPLO U

benzoilamino]-

Formaldehido (37% en agua) (0.033ml, 0.44mM) se agregé a 2-[3-{2-(4-
metil tiazol-5-il)etoxi}-5-amino]benzoilamino]-[1,3.4}-tiadiazol (27mg
0.074mM) y mallas moleculares 4A (0.2g) en metanol (4ml)/acetonitrilo
(3mlY g.AcOH (2 gotas) bajo una atmdsfera inerte a temperatura ambiente.
Después de 150 minutos se agregd cianoborohidruro de sodio (7mg,
0.12mM) y la mezcla de reacciéon se agité durante 40 horas. La mezcla de
reaccion se filtr6, se concentré in vacuo, el residuo se acidificé con 2M
HCI para precipitar un sélido incoloro. Purificado en gel de silice (50 a
75% EtOAc/iso-hexano) produjo el compuesto del titulo como un sélido
incoloro (25mg, 85%); 'H NMR & (ds-DMSO): 2.35 (s, 3H), 2.93 (s, 6H),
3.22 (m, 2H), 4.19 (m, 2H), 6.41 (m, 1H), 6.98 (m, 1H), 7.06 (m, 1H), 8.80
(s, 1H), 9.17 (s, 1H).

El material inicial requerido 2-[3-{2-(4-metil tiazol-5-il) etoxi}-5-amino]
benzoilamino]-[1,3,4]-tiadiazol se prepar6 como sigue:



(4"

p— » — \"‘/\/\
«:_(\,O\Q,lnf}

10% Paladio sobre carbono (80mg) se agregé bajo una atmésfera de argon a
una solucién de 2-[3-{2-(4-metil tiazol-5-il) etoxi}-5-nitro] benzoilamino]-
[1,3,4]-tiadiazol (0.38g, 0.99 mM) en acetato de etilo (40ml). Se introdujo
gas de hidrégeno y la mezcla de reaccidn se agit6 vigorosamente durante 18
horas antes de filtrar a través de celita, la concentracion in vacuo y
sustitucion del catalizador (80mg). Después agitar bajo gas de hidrégeno
durante 18 horas mas, se realiz6 un cambio final del catalizador. Después de
lo cual la anilina cruda se purifico en gel de silice (1 % a 4% MeOH/DCM)
para producir 2-[3-{2-(4-metil tiazol-5-il) etoxi}-5-amino] benzoilamino]-
[1,3,4]-tiadiazol como un sélido incoloro (0.1g, 28%); MS (M-H")" 360.

<>I”°Q1"I:’

Cloruro de oxalilo (0.20ml, 2.35mM) se agrego a acido 3-{2-(4-metil tiazol-
5-il) etoxi}-5-nitro benzoico (0.72g, 2mM) en diclorometano (30ml) que
contenia DMF (2 gotas) bajo una atmésfera de argén a temperatura
ambiente. Después de 3 horas la mezcla de reaccion se concentré in vacuo
y se sometio a destilacion bajo temperatura fija con tolueno para producir
un sdlido blancuzco. El cloruro de dcido y 2-amino [1,3,4]-tiadiazol (0.19g,
1.9 mM) se disolvieron en DCM (20ml), luego se agregaron DIPEA
(0.96ml, 5.6 mM) y DMAP (0.04g, 0.3 mM). Después de agitar durante la
noche bajo argén, la mezcla de reaccién se concentrd, se purificé en gel de
silice (50% a 75% a 100% EtOAc/iso-hexano) y produjo un sélido amarillo
pélido que se tritur6 con MeOH para producir 2-[3-{2-(4-metil tiazol-5-il)
etoxi}-5-nitro] benzoilamino]-[1,3,4]-tiadiazol como un sélido incoloro
(0.30g, 48%); 'H NMR & (d-DMSO): 2.37 (s, 3H), 3.26 (t, 2H), 4.35 (t,
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2H), 7.89 (m, 1H), 8.09 (s, 1H), 8.47 (s, 1H), 8.81 (s, 1H), 9.24 (s, 1H).

o'"z‘o

DIAD (3.16ml, 16.1 mM) se agregdé a una solucién agitada de 3-nitro
hidroxil benzoato de metilo (2.11 g, 10.7mM), 4-(2-hidroxi etil)-5-
metiltiazol (1.55ml, 12.8mM), y trifenilfosfina (4.21g, 16.1 mM) en THF
(50ml) bajo una atmésfera de argén a temperatura ambiente. Después de 1
hora la mezcla de reaccién se concentré in vacuo, el residuo se tritur6 con
éter dietilico para producir un sélido incoloro (6xido de trifenilfosfina).
Eter dietilico conc. para producir una goma marrén oscura, purificacién en
gel de silice (50% a 75% EtOAc/iso-hexano) proporcioné el producto
contaminado con DIAD reducida y dxido de trifenilfosfina (6.8g). El
producto crudo se disolvié/suspendi6 en MeOH (80ml), se agregé 2M
NaOH (20ml, 40 mM), se calentd a 65°C durante 4 horas, luego se enfrié y
se concentrd. El residuo se diluyé con agua (140mly 2M NaOH (40ml), el
oxido de trifenilfosfina precipitado se filtrd, luego se acidificd con ¢. HCl a
PHI1-2. El precipitado se filtro, se lavé con agua, se sec6 bajo alto vacio
para producir dcido 3-{2-(4-metil tiazol-5-il) etoxi}-5-nitro benzoico como
un sdlido incoloro (3.12g, 79% sobre 2 pasos): 'H NMR 5 (ds-DMSO): 2.39
(s, 3H), 3.23 (t, 2H), 4.35 (t. 2H), 7.78 (s, 1H), 7.90 (m, 1H), 8.22 (s, 1H),
8.93 (s, 1H).

EJEMPLOV

1
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Una solucion de 2-[3-{2{(4-metil tiazol-5-il) etoxi}-5-aliloxi]
benzoilamino]-[1,3,4]-tiadiazol (1.1g, 2.7 mmol) en tetrahidrofurano (40ml)
se agito bajo una atmdsfera de argén y se traté con écido de Meldrum
(0.79g, 5.4mmol) y tetrakis (trifenil fosfina) paladio (0) (825mg, 0.7mmol,
0.25 eq) y la solucién amarilla resultante se agité a temperatura ambiente
durante 2 horas. Trituraciones secuenciales con diclorometano y
tetrahidrofurano caliente arrojaron 2-[3-{2-(4-metil tiazol-5-il) etoxi}-5-
hidroxi] benzoilamino]-[1,3,4]-tiadiazol como un sélido incoloro (0.59g,
59%), 'H NMR & (d¢-DMSO): 2.35 (s, 3H), 3.2 (t, 2H), 4.2 (t, 2H), 6.55 (m,
1H), 7.05 (s, 1H), 7.2 (s, 1H), 8.81 (s, 1H), 9.2 (s, 1H), 9.8 (br s, 1H); m/z
363 (M+H)t, 361 (M-H)-.

(T°Q’lu’['$
S

El material inicial 2-[3-{2-(4-metil tiazol-5-iI) etoxi)-5-aliloxi]
benzoilamino]-{1,3,4)-tiadiazol requerido se preparé de acuerdo con el
método de alquilacién genérico apropiado, y el dcido benzoico resultante se
acoplé con 1,3,4-tiadiazol de acuerdo con Ruta 1. Los datos analiticos de
todos los intermedios fueron consistentes con las estructuras propuestas.

EJEMPLO W

N~
I

Una solucion de 2-(3-isopropoxi-5-formil)benzoil aminotiazol (0.11g,
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0.39mmol) en diclorometano se traté con dimetilamina (0.074ml de una
solucién de aprox. 5.6M en etanol, 0.41mmol, 1.1 eq) y se agitd bajo argén
durante 10 minutos. A la solucién se agregé tris-acetoxi borohidruro de
sodio (0.11g, 0.53rnmol, 1.4 eq), y la mezcla resultante se agité durante la
noche a temperatura ambiente. Seguidamente se agregaron otros reactivos
_ (las mismas cantidades que antes) y la mezcla nuevamente se agitd durante
la noche a temperatura ambiente. La solucién se tratd con solucién de
bicarbonato de sodio saturado (10ml) y se agito durante 20 minutos; luego
se extrajo dos veces con diclorometano, los extractos orgénicos se secaron
sobre sulfato de magnesio y se evaporaron in vacuo para proporcionar el
producto como un aceite incoloro. Este se disolvié en acetato de etilo y la
solucién se tratd con una solucion eterificada de HCI (exceso de 1M); el
precipitado asi formado se filtré bajo argén y se lavé con éter dietilico para
producir 2-(3-isopropoxi-5-dimetilaminometil)benzoil aminotiazol
clorhidrato como un sélido incoloro (0.1g, 72%), 'H NMR 5 (de-DMSO):
1.31 (d, 6H), 2.71 (s, 6H), 4.26 (m, 2H), 4.76 (m, 1H), 7.29 (d, 1H), 7.42
(m, 1H), 7.55 (d, 1H), 7.70 (s, 1H), 10.66 (bs, 1H).

El material inicial requerido se preparé como sigue:

EJEMPLO X

2-{3-isopropoxi-S-formil)benzoil aminotiazol

(Ruta 22):

R

Una solucidbn de 2-(3-isopropoxi-S-hidroximetil)benzoil aminotiazol
(0.115g, 0.39mmol) en tetrahidrofurano (8ml) se traté con didéxido de
manganeso (0.27g, 3.1mmol, 8eq) y la suspensién resultante se agitd

durante la noche a temperatura ambiente; se agregd oxidante adicional (0.1g
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porciones) hasta que el material inicial se consumié (tlc). La suspension
se filtrd, el residuo se lavo bien con acetato de etilo, y el filtrado combinado
y los lavados se evaporaron in vacuo para proporcionar el producto como
un sélido amarillo pélido, 'H NMR & (ds-DMSO): 1.31 (d, 6H), 4.82 (m,
1H), 7.26 (d, 1H), 7.56 (d, 1H), 7.59 (s, 1H), 7.94 (d, 1H), 8.15 (s, 1H),
10.00 (s, 1H), 12.77 (bs, 1H).

El material inicial requerido se prepard como sigue:

EJEMPLO Y

La escisién del éster estindar de 2-(3-isopropoxi-5-acetoximetil)benzoil
aminotiazol (0.15g, 0.46 mM) usando 2M NaOH/THF/MeOH durante 1
hora produjo 2-(3-isopropoxi-5-hidroximetil)benzoil aminotiazol como un
s6lido incoloro (0.149g, 100%); '"H NMR & (ds-DMSO): 1.28 (d, 6H),4.5]
(s, 2H), 4.71 (m, 1H), 7.05 (s, 1H), 7.25 (d, 1H), 7.50 (s, 1H), 7.53 (d, 1H),
7.58 (s, 1H), 12.50 (bs, 1H).

LD
u L]
A

El 2-(3-isopropoxi-5-acetoximetil)benzoil aminotiazol requerido se preparé
por un acoplamiento estindar entre 3-isopropoxi-S-acetoximetil benzoil

cloruro y 2-aminotiazol de acuerdo con Ruta 1, para producir el compuesto

\“"b

TN
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del titulo como un aceite amarillo pélido, 6 (d-DMSO): 1.3 (d, 6H), 2.1 (s,
3H), 4.75 (hept, 1H), 5.1 (s, 2H), 7.15 (s, 1H), 7.25 (d, 1H), 7.65 (d, 1H),
7.6 (m, 2H), 12.6 (bs, 1H).

El acido 3-isopropoxi-5-acetoximetil benzoico requerido se preparé como

sigue:

B

Una solucién de 4cido 3-isopropoxi-5-hidroximetil benzoico (0.77g,
3.7mmol) en diclorometano (20ml) se enfrié (bafio helado) y se agité bajo
argon; se agregd piridina (1.18ml, 14.6mmol, 4eq) seguida gota a gota por
cloruro de acetilo (0.55ml, 7.7 mmol, 2.1 eq). La mezcla se agité durante 5
minutos, luego se dej6 calentar a temperatura ambiente durante 90 minutos.
Se agreg6 agua (20ml), la mezcla se agité durante 2 horas, luego se dejo
reposar durante la noche. La capa orgdnica se separd, la porcién acuosa se
lavé con diclorometano, y las fracciones de diclorometano se combinaron y
se evaporaron. El aceite amarillo pélido resultante se disolvio en acetato de
etilo y la solucién se lavo con 0.0SM CHI acuoso (20ml); la capa organica
se separ0, se secO sobre sulfato de megnesio y se evaporé in vacuo para
proporcionar el producto como un sélido amarillo pélido, '"H NMR & (ds-
DMSO): 1.25 (d, 6H), 2.06 (s, 3H), 4,65 (hept, 1H), 5.05 (s, 2H), 7.12 (s,
1H), 7.31 (d, 1H), 7.46 (s, 1H).

El material inicial dcido 3-isopropoxi-5-hidroximetil benzoico requerido se
prepard como sigue:
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La escision estindar 2M NaOH/THF/MeOH de metil 3-isopropoxi-5-
hidroximetil benzoato (1.12g, 5.0 mM) produjo el compuesto del titulo
como un sélido incoloro (0.98g, 94%); '"H NMR § (de-DMSO): 1.25 (d,
6H), 4.47 (s, 2H), 4.60 (m, 1H), 5.23 (bs, 1H), 7.06 (s, 1H), 7.24 (s, 1H),
7.45 (s, 1H).

El material inicial requerido metil 3-isopropoxi-5-hidroximetil benzoato se
prepard como sigue:

ngi

Mono-metil-5-isopropoxi-isoftalato (5.15g, 21.6 mM) se disolvié en THF
(180ml), se enfrié a 2°C y complejo borano: THF (72ml de solucién 1.5M
en THF, 0.1 1 mM) se agregd gota a gota durante 15 minutos, manteniendo
una temperatura intema de <5°C. Después de 15 minutos la mezcla de
reaccion se calentd a temperatura ambiente, se agitd durante 3 horas antes
de enfriar (bafio helado) y extinguiendo con pedazos de hielo. Cuando ya
no se observd ninguna reaccién més, se agregdé salmuera (150ml) / éter
dietilico (150ml). La capa orgénica se retird, se extrajo la acuosa con éter
dietilico adicional (1 x 100ml), los orgénicos combinados se lavaron con
salmuera (1 x 100ml), se secaron (MgSQ,), se filtraron y se concentraron.
Se purifico en gel de silice (20-25% EtOAc/isohexano) para producir el
compuesto del titulo como un sélido incoloro (3.57g, 74%); '"H NMR 5 (de-
DMSO): 1.26 (d, 6H), 3.82 (s, 3H), 4.50 (d, 2H), 4.63 (m, 1H), 5.26 (t, IH
(-OH)), 7.10 (s, 1H), 7.25 (s, 1H), 7.47 (s, 1H).
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El material inicial requerido mono-metil-5-isopropoxi-isoftalato se preparé

como Sigue:

Yo\@o/
HO o)

2M NaOH (1.03g, 25.9 mM) en metanol (9 ml) se agregd a una solucion de
dimetil-5-isopropoxi-isoftalato (5.68g, 22.5 mM) en acetona (45ml) y se
agito a temperatura ambiente durante la noche. La mezcla de reaccion se
concentrd, se acidificé (2M HCI) a pH1-2, se filtro, se lavé con agua y se
secé bajo alto vacio para producir 14279/66/1 como un sélido incoloro
(5.25g, 98%) (contiene 15-20% diacido); MS (M-H') 237.

El material inicial requerido dimetil-S-isopropoxi-isoftalato se prepard

como sigue:
o

Y o’
o Yo

Dimetil-5-hidroxi-isoftalato (5.2g, 24.6 mM), carbonato de potasio (4.07g,
29.5 mM), yoduro de potasio (0.82g, 4.9 mM) y 2-bromopropano (2.4ml,
25.8 mM) en DMF (50ml) se calent6 a 90°C durante 3 horas, después de lo
cual se agreg6 2-bromopropano adicional (2.4ml), carbonato de potasio
(2.2g) se agregd, se calentd durante 4 horas mdis, luego se enfrié a
temperatura ambiente y se concentrd. Se agregd EtOAc (150ml), luego se
lavé con agua, salmuera, se sec6 (MgSOy), se filtré y se concentré para
producir un aceite amarillo palido que se solidificé al reposar (6.0g, 97%);
MS (MH") 253.

EJEMPLO Z
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Acido 2-(3-isupropoxi-5-formil)benzoil aminotiazol-5-carboxilico (Ruta

Una solucion de acido 2-(3-isopropoxi-5-hidroximetil)benzoil aminotiazol-
5-carbox(lico (0.42g, 1.25mmol) en tetrahidrofurano (50ml) se traté con
periodinano Dess-Martin (DMP, 0.58g, 1.37mmol, 1.1 eq) y se agit6 a
temperatura ambiente durante 90 minutos. El solvente se retir6 in vacuo, y
el residuo se tratd con diclorometano y se filtré. El residuo se dividié en
porciones entre acetato de etilo y solucién de bicarbonato de sodio saturado
que contenia solucion de tiosulfato de sodio (ca 7 eq de 2.1 M), y la mezcle
2-fases resultante se agitd vigorosamente antes de acidificarse a ca pH6. El
compuesto del titulo se aislé por filtracion como un sélido incoloro,
(0.145g, 35%), 'H NMR 5 (d¢-DMSO): 1.32 (d, 6H), 4.79 (m, 1H), 7.62 (m,
1H), 7.92 (m, 1H), 8.13 (s, 1H), 8.18 (s, 1H), 10.03 (s, 1H).

El material inicial requerido dcido 2-(3-isopropoxi-5-hidroximetil)benzoil
aminotiazol-5-carboxilico se prepard de acuerdo con el procedimiento dado

en Ruta 2a y se ejemplifica como Ejemplo Ilg,.

EJEMPLO AA

carboxflico dcido}
(Ruta 25)

T
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Una solucién de bromuro de iso-butil trifenil fosfonio (0.45g, 1.13mmol,
3.1 eq) en tetrahidrofurano (20ml) se tratd con t-butéxido de potasio (1.1ml
de 1M en tetrahidrofuran, 1.13mmol, 3.1 eq) y se agité a 0 °C bajo argdn.
A éste se agregé dcido 2-(3-isopropoxi-5-formil)benzoil aminotiazol-5-
carboxilico (0.122g, 0.36mmol), y 1a solucion resultante se agité durante
100 minutos, dejando calentar a temperatura ambiente. Se agregé agua y el
solvente se retir0 in vacuo; el residuo se dividid en porciones entre agua y
acetato de etilo y las capas se separaron. La porcién acuosa se neutraliz
(2M HCI) y se extrajo dos veces con acetato de etilo; los extractos
organicos se secaron (MgSQ,), se filtraron y se concentraron y el residuo se
purifico por cromatografia en gel de silice (cartucho Bondelut 10g,
eluyendo con diclorometano que contenia metanol, 10% v/v) para producir
el compuesto del titulo como un sélido incoloro (0.012g, 9%); 'H NMR 5
(d¢-DMSO): 1.01 (d, 6H), 1.29 (d, 6H), 2.81 (m, 1H), 4.72 (m, 1H), 6.53
(dd, 1H), 6.29 (d, 1H), 6.97 (s, 1H), 7.50 (s, 1H), 7.53 (s, 1H), 8.11 (s, 1H),
8.18 (s, 1H).

El 4cido 2-(3-isopropoxi-S-formil)benzoil aminotiazol-5-carboxilico
requerido se preparé de acuerdo con el procedimiento dado bajo Ejemplo Z
(Ruta 24), véase Ejemplo Ilgs.

EJEMPLO BB

aminotiazol.

(Ruta 26)

Lo
S

Este se prepard por un acoplamiento de cloruro de écido estindar (Ejemplo

\
\®

[
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A, Ruta 1), a partir de 2-(3-isopropoxi-5-carboximetilen oxi) benzoil
aminotiazol, para producir el compuesto del titulo, '"H NMR 8 (dg-DMSO):
1.28 (d, 6H), 2.18 (s, 3H), 2.24 (m, 2H), 2.32 (m, 2H), 3.44 (ap t, 4H), 4.65
(m, 1H), 4.85 (s, 2H), 6.68 (ap t, 1H), 7.19 (m, 1H), 7.24 (ap d, 2H), 7.55
(ap d, 1H), 12.45 (bs, 1H); m/z 419 (M+H)" 417 (M-H)

Yo

_HO” YO0

El 2<(3-isopropoxi-S-carboximetilen oxi) benzoil aminotiazol requerido se
prepard0 de 2-(3-isopropoxi-5-metoxicarbonilmetilen oxi) benzoil
aminotiazol por hidrélisis de éster estindar (Ruta 2a); 'H NMR § (ds
DMSO): 1.28 (d, 6H), 4.69 (m, 1H), 4.73 (s, 2H), 6.66 (ap t, 1H), 7.22 (s,
1H), 7.27 (ap d, 2H), 7.53 (ap d, 1H); m/z 337.31 (M+H)* 335.27 (M-H)’

T AL
4

El material inicial requerido dcido 2-(3-isopropoxi-5-metoxicarbonilmetilen
oxi) benzoil aminotiazol se prepard6 de  3-isopropoxi-5-
(metoxicarbonil)metoxibenzoico y 2-aminotiazol (rendimiento aislado
48%) por un acoplamiento de cloruro de acido estindar (Ruta 1); 'H NMR &
(ds-DMSO): 1.27 (d, 6H), 3.70 (s, 3H), 4.71 (m, 1H), 4.86 (3, 2H), 6.99 (t.
1H), 7.23 (t. 1H), 7.26-7.27 (m, 2H), 12.53 (s, 1H); m/z 35131 (M+H),
349.28 (M-H).
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El material inicial requerido se prepar6 de dcido 3-isopropoxi-5-
(metoxicarbonil metilen oxi) benzoico se prepard por monoesterificacion de
dcido 3-isopropoxi-5-(carboximetilen oxi) benzoico (rendimiento aislado
78%) usando las condiciones de Ram y Charles, Tetrahedron 1997, 53 (21),
péginas 7335-7340: 'H NMR § (d-DMSO): 1.25 (d, 6H), 3.69 (s, 3H),
4.65 (m, 1H), 4.83 (s, 2H), 6.71 (ap t, 1H), 6.98 (s, 1H), 7.01 (s, 1H), 12.97
(bs, 1H); m/z 554.27 (2M+NH4)", 267.26 (M-H)’

Acido 3-isopropoxi-5-(carboximetoxi)benzoico

El compuesto del titulo se prepar6 de (3-isopropoxi-5-(t-
butiloxilcarbonil)metoxi)benzoato de metilo (rendimiento aislado 56%)
usando el método de hidrdlisis estindar 2a. 'H NMR § (dg-DMSO): 1.25
(d, 6H), 4.62 (m, 1H), 4.69 (s, 2H), 6.67 (ap t, 1H), 6.96 (s, 1H), 7.02 (s,
1H), 12.95 (bs, 1H); m/z 253.27 (M-H)".
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El (3-isopropoxi-5-(t- butiloxilcarbonil)metoxi)benzoato de metilo
requerido se prepard de acuerdo con el Método de Alquilacién genérico B.
Los datos analiticos de todos los intermedios fueron consistentes con las
estructuras propuestas.

EJEMPLO CC

A una solucion de 2-(3-isobutoxi-S-isopropoxibenzoil)Jamino-5-
nitropiridina (1.74g, 4.66mmol) en etanol (20ml) se agregé 10% Pd/C bajo
una atmdsfera inerte. La mezcla de reaccién se puso bajo una atmésfera de
nitrégeno y se agitd vigorosamente durante 16 horas. La mezcla de
reaccion se inundé con argén, y luego se diluy6é con agua (20ml) y se
acidifico con 2M HCI (Sml). La suspensi6n se filtré a través de celita, y el
filrado se evapord in vacuo. El residuo se dividid en porciones entre
acetato de etilo (25ml) y bicarbonato de sodio saturado (25ml), y el extracto
organico se seco sobre MgSO,. La evaporacion in vacuo proporciond el
compuesto del titulo como un sélido marrén (1.30g, 81%).

'H NMR § (d-DMSO): 0.97 (d, 6H), 1.26 (d, 6H), 2.00 (m, 1H), 3.78 (d,
2H), 4.69 (m. 1H), 5.12 (s, 2H), 6.58 (t, 1H), 6.99 (dd, 1H), 7.1 (ap d, 2H),
7.73-7.78 (m, 2H), 10.24 (bs, 1H); m/z 344.41 (M+H)"
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La 2-(3-isobutiloxi-5-isopropiloxi) benzoil amino-S-nitropiridina requerida
se prepar6 de acuerdo con Ruta 1 (véase Ejemplo 10 en la tabla Piridina);
'H NMR 35 (ds-DMSO): 0.98 (d, 6H), 1.27 (d, 6H), 2.01 (m, 1H), 3.60 (d,
2H), 4.71 (m, 1H), 6.67 (ap t, 1H), 7.17 (ap d, 2H), 8.39 (d, 1H), 8.63 (dd,
1H), 9.20 (d, 1H), 11.43 (bs, 1H); m/z 374 (M+H)", 372 (M-H).

EJEMPLO DD

carboxamido piridina
(Ruta 27)

2

Acido 2-[(3-isobutiloxi-5-isopropiloxi) benzoil] aminopiridin-5-carboxilico
(95mg, 0.255mmol) se agité con EDC (59mg, 0.306mmol), DMAP (37mg,
0.306mmol) y metanosulfonamida (36mg, 0.378mmol) en DCM (3ml) bajo
una atmosfera inerte durante 16 horas. La mezcla de reaccién se diluyd
con mas DCM (10ml) y se extrajo con agua (2x5ml), 1M écido citrico (5ml)
y salmuera (Sml). La filracion a través de una membrana PTFE y
evaporacién in vacuo proporcioné el compuesto del titulo como un sélido
cristalino incoloro (90mg, 79%). 'HNMR 8 (ds-DMSO): 0.97 (d, 6H), 1.26
(d, 6H), 2.03 (m, 1H), 3.01 (s, 3H), 3.79 (d, 2H), 4.70 (m, 1H), 6.63 (ap t,
1H), 7.14 (ap d, 2H), 7.70 (dd, 1H), 8.12 (d, 1H), 8.34 (ap d, 1H), (9.83, s,
1H), 10.81 (bs, 1H); m/z 422.37 (M+H)+, 420.30 (M-H)-.

g
~
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El material inicial dcido 2-[(3-isobutiloxi-5-isopropiloxi) benzoil]
aminopiridin-5-carboxilico requerido se prepard de 2-[(3-isobutiloxi-5-
isopropiloxi) benzoil] aminopiridin-5-carboxilato de metilo por hidrélisis
estdndar (Ruta 2a);

The requisite metil 2-(3-isobutiloxi-5-isopropiloxi) benzoil aminopiridine-
S-carboxilate se prepar6 by standard acid cloruro coupling (Ruta 1);

EJEMPLO EE

Acido

2-{3-Isopropiloxi-5-[ 1-metil-1-(5-etoxicarbonil-tiazol-2-il
aminocarbonil)jetoxi benzoil} aminotiazol-S-carboxilato de etilo se
hidrolizo por un método estdndar de acuerdo con Ejemplo B Ruta 2a para
producir acido 2-{3-isopropiloxi-5-[1-metil-1-(5-carboxi-tiazol  2-il
aminocarbonil)] etoxi benzoil} aminotiazol-5-carboxflico, 'H NMR & (ds-
DMSO): 1.22 (d, 6H), 1.61 (s, 6H), 4.58-4.64 (m, 1H), 6.62 (s, 1H), 7.19 (s,
1H), 7.40 (s, 1H), 8.05 (s, 1H), 8.12 (s, 1H), m/z 533 (M-H)".

Y S I¢
O-\
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El material inicial requerido 2-{3-isopropiloxi-5-[l-metil-1-(5-
etoxicarbonil-tiazol-2-il aminocarbonil)] etoxi benzoil) aminotiazol-5-
carboxilato de etilo se preparé por un método estindar de cloruro de 4cido
de acuerdo con Ejemplo A Ruta 1, partiendo de dcido 3-isopropiloxi-5-[(1-
metil-1-carboxi) etoxi] benzoico.

El material inicial requerido acido 3-isopropiloxi-5-[(1-metil-1-carboxi)
etoxi] benzoico se prepard de acuerdo con el procedimiento descrito por
Corey y colegas, JACS 91 pagina 782 (1969), a partir de 3-isopropiloxi-5-
hidroxi benzoato de metilo. El éster de metilo se hidrolizdé bajo las
condiciones de reaccion, y el producto se aislé por extraccién en solucién
de bicarbonato de sodio acuoso seguida por acidificacion y extraccién en
acetato de etilo. Los extractos orgfinicos se secaron (MgSQ,), se filtraron y
se concentraron in vacuo para producir el producto crudo como un sélido
amarillo pdlido. La recristalizacion a partir de hexano produjo el
compuesto del titulo como un sélido incoloro; 'H NMR § (d¢-DMSO): 1.15
(d, 6H), 1.5 (s, 6H), 4.55 (hept, 1H), 6.55 (dd, 1H), 6.95 (m, 1H), 7.05 (m,
1H), 13.0 (br s. 1H); m/z 283 (M-+H)", 281 (M+H)".

EJEMPLO FF:
Por métodos andlogos a los descritos mas arriba se elaboraron también los
siguientes compuestos de piridazina, los Ejemplos nimero FF, a FFs.

‘‘‘‘‘‘

Rutic o5 o NYIR
IH NMR d (ds
DMSO0): 3.95 (3H, s);
525 (4H, s); 6.95

Fstructura




WO 03015774 PCT/GB02/03746
-108 -

jeomplo  Fsuructiura

(1H, s); 7.4 (6H, m);
75 (2H, m); 7.65

%?QJW (2H, m); 8.25 (1H,

d); 8.6 (1H, d); 11.85
(1H, br s).

2 2 524/ IH NMR d (d6-
526 DMSO): 2.0 (1H, s);
% ,C,fl' 525 (4H, s); 6.95
" (1H, s); 7.4 (6H, m);
7.5 (2H, m); 7.6 (2H,
m); 8.25 (1H, d); 8.55
(1H, d); 11.8 (1H, br
s).
MS y - NMR
contenian seflales
debidas al material
inicial 4cido (~20
mol%);
NMR contenia
seflales debido a
acetato de etilo, (~33
mol%)
3 1 IH NMR 8 (ds
) DMSO0): 5.24 (4H, s);
693 (1H, m); 7.37

Oio,k):) (6H, m); 7.50 (2H,

m); 7.61 (2H, m);

o 7.71 (1H, dd); 8.36

bﬁ (1H, d); 9.00 (1H, d).

4 2" 524/ [522/ |'"H NMR & (ds-
% 526 (524 |DMSO): 5.2 (4H, s);

695 (IH, m); 7.1

..’3)" (IH, s) 7.3 (IH, d);

7.4 (4H, m); 7.5 (2H,
m); 7.6 (2H, m); 9.1
(2H, s); 11.35 (1H, br
s); el espectro
contiene ademas
sefiales debido al
material inicial acido

{(~40 mol%)
5 2a, 1c|428 64 (300MHz, DMSO-
(c) ds) 1.29 (6H, d), 3.08

(2H, t), 4.30 (2H, 1),
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Cjemplo Dstructur: Riuta A A R

3 474 (1H, m), 6.73

T¢i=m (1H, s), 7.13 (1H, m),
o 724 (IH, s), 7.27
¢ (1H, s), 7.34 (1H, m),

7.52 (1H, m), 8.25
(1H, d), 8.56 (1H, d),
11.75 (1H, s), 13.66
(1H, br s).

* Por Ejemplo 15, el intermedio de éster se prepard por ruta 1 y se

ejemplifica como Ejemplo 12;

EWSTey
&

EJEMPLO GG:
Por métodos analogos a los descritos més arriba se elaboraron también los

siguientes compuestos, Ejemplos nimeros GG, a GG,.

Fiewmplo . Fstroctura Ruta

1 2% iH d (d6-

0; DMSO): 5.22 (4H, s);
6.54 (1H, d); 6.93

?W (1H, d); 7.27 (1H, d);
b, 7.32-7.44 (6H, m);
753 (2H, m); 7.63

(2H, m); 11.85 (1H,
s); 12.86 (1H, br s).

2 IH NMR d (d6-

(:(; DMSO0): 3.75 (3H, s);

_ 521 (4H, s); 6.55

..’Q‘ (1H, d); 6.86 (1H,

m); 7.31 (1H, m);

bﬁ : 7.38 (4H, m); 7.38

(2H, m); 7.56 (1H,

m); 7.59 (2H, m);
10.80 (1H, br s).

3 la 331
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<l jenmiplo I ~trincinrag

y 1a 33253 | 33051 | &y, (300MHz, CDClL)
T 0 NN 1.02 (6H, d), 1.36
"l (6H, ), 2.08 (1H, m),
230 (3H, s), 3.75 (d,
2H), 4.60 (1H, hept),
6.66 (2H, m), 7.08
(2H, m), 9.85 (1H, br
s).
3 la 37647 [ 37445 | §,, (300MHz, DMSO-
Y 3 dg) 0.98(6H, d), 1.27
'(7[" - (6H, d), 2.02 (1H, m),
T 3.80 (2H, d), 3.84
L (3H, s), 4.68 (IH,

hept), 6.62 (1H, s),
7.12 (3H, m), 1095
(1H, br s), 13.65 (1H,

br s).

6 b | 38647 5 (300MHz CDCL)
v (HA 135 (6H, d), 3.13
°~@A=—':?' TU) (2H, 1), 3.72 (3Hys),

416 (2H, t), 4.53
qf (1H, hept), 6.60 (1H,
¢ ), 6.83 (IH, ), 7.00

(4H, m), 7.28 (2H,

m), 8.98 (1H, br s).

7 384
g-.

(:g,f.: 1 ':Q

* Para GG, el intermedio éster se prepard por ruta 1:
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'H NMR 5 (d-DMSO): 3.80 (3K, s); 5.23 (1H, m); 6.61 (1H, d); 6.95 (1H,
s); 7.33-7.43 (711, m); 7.50-7.55 (2H, m); 7.60-7.63 (2H, m); 11.90 (1H, br

s).

EJEMPLO HH:
Por métodos andlogos a los descritos mas arriba se elaboraron también los

siguientes compuestos, Ejemplos nameros HH; a HHj3.

P i;-]jllllil Isrructura Ruia S e .
1 1 484 1H NMR d (d6-DMSOQ):
’ 5.26 (4H, s); 7.02 (1H,

q 1} s); 740 (4H, m); 7.46
¢ (2H, m); 7.54 (2H, m);
7.63 (2H, m); 9.24 (1H,

a)a s); 13.08 (1H, br s).

2 1 TH NMR d (d6-DMSO):
263 (3H, s); 524 (4H,
q . s); 696 (1H, s); 7.35-
?J}l. 7.45 (6H, m); 7.51 (2H,
m); 7.61 (2H, m); 12.84

(1H, brs).

3 1 1H NMR d (d6-DMSO0):
138 (3H, 1), 3.25 (2H,

O: - Q; 525 (4H, sy 697
.t;),kh (1H, s); 7.41 (6H, m);
" 7.54 (24, m); 7.64 (2H,

m); 13.13 (1H, brs).

2 1 1H NMR d (d6-DMSO)
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Fjeniplo Lstroctur.

Ruta

-110-

N =0h

NYER .
1.32 (3H, t), 4.32 (2H,
q); 5.20 (4H, s); 6.78
(1H, s); 7.39(4H, m),
7.46 (2H, m); 7.53 (2H,
m); 7.64 (2H, m).

1H NMR d (d6-DMSO):
420 (3H, s); 5.28 (4H,
s), 698 (1H, s); 742
(6H, m); 7.53 (2H, m);
7.62 (2H, m); 12.78 (1H,
br s).

530,
532

1H NMR d (d6-DMSO0):
5.24 (4H, s); 6.96 (1H,
s); 7.37 (4H, m); 7.33
(2H, m); 7.53 (2H, m);
7.62 (2H, m).

1H NMR d (d6-DMSO):
5.25 (4H, s); 6.74 (1H,
m); 6.99 (1H, s); 7.23
(1H, m); 7.41 (4H, m),
7.49 (2H, m); 7.53 (2H,
m); 7.65 (2H, m); 7.97
(1H, s); 13.20 (1H, br s).

1H NMR d (d6-DMSO):
5.34 (4H, s); 7.03 (1H,
s); 749 (2H, m);, 7.57
(2H, m); 7.75 (4H, m);
7.91 (2H, d); 9.22 (IH,
s); 13.06 (1H, brs).

19

564,
566

1H NMR d (d6-DMSO)
5.20 (4H, s), 6.68 (1H,
m); 7.37 (4H, m); 745
(2H, m); 7.50 (2H, m);
7.62 (2H, m).
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1H NMR d (d6-DMSO):
5.22 (4H, s); 6.99 (IH,
m); 7.39 (4H, m); 7.45
(2H, m); 7.51 (2H, m);
7.60 (2H, m); 13.34 (lH,
brs).

11

1H NMR d (d6-DMSOQ):
2.33 (3H, s), 2.37 (3H,
s); 3.25 (2H, m); 421
(2H, t); 5.14 (2H, s); 6.84
(1H, m); 7.22 (3H, m);
731 (1H, s); 7.40 (2H,
m); 8.83 (1H, s); 9.2t
(1H, s); 12.99 1H, brs).

12

1H NMR d (d6-DMSO):
1.33 (3H, t); 2.32 (3H, 8),
235 (3H, s); 3.22 (2H,
m); 4.21 (2H, t); (2H, q);
5.13 (2H, s); 6.87 (IH,
m); 7.22 (3H, m); 7.33
(1H, m); (2H, m); 8.82
(IH, s); 13.46 (IH, br s).

13

516,
518

1H NMR d (d6-DMSO):
5.21 (4H, s); 6.98 (1H,
m); 7.34-7.40 (6H, m);
7.50 (2H, m); 7.59 (2H,
m).

14

398

"TH NMR & (ds-DMSO):
1.0 (d, 6H), 2.0 (hept,
1H), 2.35 (s, 3H), 3.8 (d,
2H), 5.2 (s, 2H), 6.85 (d,
1H), 7.15-7.25 (m, 3H),
7.30 (d, 1H), 7.4 (2H, m),
92 (s, 1H), 11.6 (br s,
1H).

15

402

"H NMR 5 (ds-DMSO):
1.0 (d, 6H), 2.0 (hept,
1H), 3.8 (d, 2H), 5.2 (s,
2H), 6.85 (s, 1H), 7.2-7.3
(m, 2H), 7.35 (s, 1H), 7.4
(m, 2H), 7.6 (t, 1H), 9.2
(s, 1H), 13.0 (br 5, 1H)
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17 322 'H NMR & (ds-DMSO):
v 13 (d, 12H), 4.7 (hept,
o 8 2H), 6.65 (8, 1H), 7.25 (s,
. 2H), 9.2 (s, 1H), 12,95
J (br s, 1H)
T
18 . 'H NMR 3§ (ds-DMSO):

2.34 (s, 3H), 3.23 (¢, 2H),
4.21 (t, 2H), 4.62 (d, 2H),
526 (d, 1H), 540 (d,
1H), 6.05 (m, 1H), 6.75
(s, 1H) 731 (s, 2H), 8.83
(s, 1H), 920 (s, 1H),
. 12.48 (br s, 1H).

A
P

19 "H NMR 6 (ds-DMSO)
- 2.31 (s, 3H), 2.34 (s, 1H)
J\N’&l-"f 322 (t, 2H), 4.21 (4, 2H),
5.13 (s, 2H), 6.84 (s, 1H),

E:r 7.15-725 (m, 1H), 7.26

(1H, m), 7.39 (2H, m),
8.81 (s, 1H).

20 'H NMR 8 (ds-DMSO):
- 2.37 (s, 3H), 2.42 (s, 3H),
_W‘L"\- 3.29 (t, 2H), 4.29 (t, 2H),
5.21 (s, 2H), 5.58 (s, 2H)
692 (s, 1H), 7.22-7.31
(m, 3H), 7.40 (1H, bs),
747 (2H, m), 8.90 (s,
1H). MS ES* 547.2,
549.1 (M+H)"

21 19 'H NMR § (ds-DMSO):
~ 2.35 (s, 3H), 2.93 (s, 6H),

frp X 3.22 (m, 2H), 4.19 (m,
H 2H), 6.41 (m, 1H), 6.98

N (m, 1H), 7.06 (m, 1H),
8.80 (s, 1H), 9.17 (s, 1H).

22 19 H NMR & (ds-DMSO):
2.58 (m, 6H), 3.43 (t,
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2H), 4.37 (t, 2H), 4.50 (d,

¢ °~¢r’~= . 2H), 6.41 (m, 1H), 6.61
s (m, 1H), 7.16 (m, 2H),
'E), 7.34-745 (m, 3H), 7.50
(m, IH), 9.05 (s, 1H),

9.42 (s, 1H).
23 1 358 'H NMR & (ds-DMSO):
3.81 (s, 3H), 5.15 (s, 2H),
Cg o ua 7.18 (t, 1H), 7.2-7.3 (m,
Aag? 3H), 7.38 (d, 1H), 7.39-
C¢~ 743 (m, 1H) 155 @,

b 1H), 12.27 (br s, 1H)

LFjemplo Lstructura

24 20 363 |361 ;I;SN(ME ;) (g‘iD(Mg%:

- S, g I tl ]

"’D'l: !'} 4.2 (1, 2H), 6.55 (m, 1H),

7.05 (s, 1H), 7.2 (s, 1H),

. ]\j" 8.81 (s, 1H), 92 (s, 1H),
. 9.8 (br s, 1H).

25 1b 336

26 1b 405

27 2a, 1c|388 |386 ?Hz ;5((1:53!?“3 ng(zﬁ‘-i)
T 5 Y ®) m), 521 (2H, s), 6.82
N (1H, 5), 7.20-7.31 (3H, br
Q! m), 7.36-7.47 (2H, brm),
7.58 (1H, 1), 9.23 (1H, 5),

12.97 (1H, br ).

28 2a, 1c|389 by (500MHz, DMSO-dg)

. 1.28 (6H, d), 3.06 (2H, 1),
T A5 |©® 427 (2H, 1), 4.72 (IH,
" m), 6.72 (1H, s), 7.12

(H, d),

7.26 (1H, s), 7.31 (2H,
m), 7.48 (I1H, m), 9.20
(1H, s)

29 2a, 1a|434 84 (300MHz, DMSO-dg)
(@ 1.26 (6H, d), 3.07 (2H, 1),
" |4.15 (2H, v, 4.70 (1H,
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9o m), 6.68 (IH, s), 7.11
T :..‘f (1H, d), 7.22- 7.34 G3H,
’ry br m), 7.47 (1H, brs).
30 1b 402. |400. |8u (300MHz, DMSO-ds)
v . HA |42 |39 [127 (6H, d), 2.63 G3H,
a </ |[TU) 8), 4.70 (1H, hept), 5.20
D} (2H, 5), 6.82 (1H, s), 7.24
. (3H, m), 7.39 (2H, m),
.é 7.56 (1H, t), 12.80 (1H,
br s).
31 1b 440. | 402. |64 (300MHz, DMSO-ds)
(HA 40 37 1.27 (6H, d), 2.63 (3H,
TU) s), 3.06 (2H, 1), 4.25 (2H,
t). 4.70 (1H, hept), 6.72
(IH, s), 7.12 (1H, d),
R i 7.28 (3H, m), 7.47 (1H,
‘Qﬁ; m), 12.77 (1H, br s).
32 1b 468. | 466. |5« (300MHz, DMSO-dy)
(HA (39 [37 [263GHs),523(4H,39),
?’. TU) 6.97 (IH, s), 7.24 (4H,
ﬁ m), 743 (4H, m),
7.57(2H, t), 12.84 (1H, br
& s).
33 la 336. [334.
jf?i 4 (40
EJEMPLO II:

También se prepararon por métodos andlogos a los descritos mas arriba los

siguientes compuestos, Ejemplos nimeros II, a IIl;¢s. Algunos compuestos

se prepararon por Ruta 1b (sintesis multi-paralela), como se describe en
Ejemplo T. Para compuestos elaborados por Ruta 2a (hidrélisis de ésteres),
los materiales iniciales requeridos pueden prepararse por Ruta 1 6 1b.

glyemplo  Fstroctura

Hut

(M Th

AT

NATR ,i

1H NMR d (d6-DMSO):
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H?—

NAMIRe
5.24 (4H, s); 6.93 (1H,
s); 7.26 (IH, d); 7.36-
743 (6H, m); 7.50 (2H,
m); 7.5 (1H, d); 7.61
(2H, m); 12.60 (1H, br s).

1 4 3 1]

TH NMR d (d6-DMSO):
525 (4H, 3% 7.0 (1H, s);
7.4 (6H, m); 7.5 (2H, m);
7.6 (2H, m); 8.2 (1H, d).

1H NMR d (d6-DMSOQ):
3.62 (3H, s); 3.76 (2H,
s), 524 (4H, s); 6.94
(IH, m); 7.06 (IH, s);
7.38-7.47 (6H, m); 7.54
(2H, m); 7.63 (2H, m);
1259(1H,briﬁ

531

1H NMR d (d6-DMSO):
4.77 (2H, s); 5.25 (4H,
) 694 (IH, m);, 7.31
(IH, s); 7.36-7.48 (6H,
m); 7.53 (2H, m); 7.63
(2H, m); 12.83 (1H, br 5)
(+ 0.4 eq. iPr2NEY).

528,
530

1H NMR d (d6-DMSO):
2.63 (3H, m); 4.16 (2H,
m); 5.24 (4H, s); 699
(1H, s); 7.38-7.44 (7H,
m); 7.52 (2H, m); 7.62
(2H, m); 9.06 (1H, br s);
12.75 (1H, br s).

1H NMR d (d6-DMSO):
2.57 (3H, m); 3.48 (2H,
m); 5.25 (4H, s); 6.95
(2H, m); 7.36-7.44 (6H,
m); 7.53 (2H, m); 7.62
(2H, m);7.83 (1H, m);
12.60 (1H, br s).

2a

L 2 11

497,
499

CO2)

TH NMR d (d6-DMSOY:
3.64 (2H, s); 5.26 (4H,
s); 695 (IH, s); 7.04
(1H, s); 7.37-7.46 (6H,
m); 7.54 (2H, m); 7.63

(2H, m); 1240 (1H, br
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s); 12.68 (1H, br -.
(HCY).

hhdw

459,
415

CO2)

1H NMR d (d6-DMSO0):
5.15 (4H, s); 6.9 (1H, s);
7.2-7.5 (12H, m); 8.1
(1H, s).

1H NMR d (d6-DMSO):
(iPr2NEt salt) 1.24 (15H,
m); 3.12 (2H, m); 3.80
(2H, m); 5.24 (4H, s);
6.93 (1H, m); 7.36-7.45
(7H, m); 7.5t (2H, m);
7.61 (2H, m); 12.56 (1H,
br 3).

10

1H NMR d (d6-DMSO):
245 (4H, m); 3.55 (2H,
s); 3.61 (4H, m), 5.29
(4H, s); 7.00 (1H, m);
7.11 (1H, s); 7.43-7.51
(6H, m); 7.58 (2H, m);
7.67 (2H, m); 12.66 (1H,
br s).

550,
552

1H NMR d (d6-DMSO):
5.19 (2H, br s); 5.23 (4H,
s); 6.72 (1H, dd); 6.93
(1H, m); 7.03 (1H, m);
7.35-7.44 (7H, m); 7.51
(2H, m); 7.61 (2H, m);
12.46 (1H, br s).

12

558,
560

1H NMR d (d6-DMSO):
2.60 (2H, t); 3.45 (2H, 1);
3.72 (2H, s); 5.22 (4H,
s); 691 (1H, m); 6.96
(1H, s); 7.35-7.30 (7H,
m); 7.50 (2H, m); 7.60
(2H, m).

13

586,
588

1H NMR d (d6-DMSOQ):
3.11 (2H, q); 3.37 (2H,
q); 3.50 (2H, s); 3.61
(1H, t); 5.22 (4H, s);
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(r 6.92 (2H, m); 7.34-7.42
,jfx.. (6H, m); 7.49 (2H, m);
" 7.60 (2H, m); 7.88 (1H,
br s).

14 3 554, TH NMR d (d6-DMSO):

N 556 0.29 (2H, m); 0.40 (2H,
O; { m); 2.16 (1H, m); 3.79
¢1. @H, s); 527 (4H, s):

6.98 (2H, m); 7.40-7.48

(7TH, m); 7.56 (2H, m);
8)‘ 7.66 (2H, m).
15 2b 366 |364 |1H NMR d (de-DMSO):
. veve 7.05 (1H, d); 7.35 (1H,
t); 745 (1H, dd); 7.6-
(‘J’n ‘O’l"l}'{- 7.75 (2H, m); 7.85 (IH,

m); 7.9-8.0 (2H, m); 8.15
(1H, s); 13.1 (2H, brs).

16 6 1H NMR d (d6-DMSO),
2.68 (3H, s); 3.81 (IH,

,,.er\ D s); 5.15 (2H, s); 6.38
S (1H, s); 6.87 (IH, s)
&’ 7.00 (1H, s); 7.37 (2H,

m); 7.49 (1H, m); 7.58
(1H, m); 8.10 (IH, s);
8.21 (1H, s).

17 6 TH NMR d (d6-DMSO):

: 1.32 (6H, d); 4.88 (IH,
02' D-{, m); 7.87 (IH, s); 8.05
" (1H, s); 8.14 (lH, s);

v 8.45 (1H, s).

18 6 400, | 1H NMR d (d5-DMSOY):
()S 402 |1.22 (6H, d); 4.36 (2H,
m); 4.58 (1H, m); 6.24
Ql.l}‘{. Y 1R, s; 647 (H, m;
" CO2) | 684 (2H, m); 7.26 (3H,

g

m); 7.37 (2H, m); 7.45
(1H, m); 7.76 (1H, br s)

19 6 TH NMR d (d6-DMSO):

121 (6H, d); 428 (2H,
m); 4.55 (1H, m); 6.26
O}YP/L_J}{. (IH, s); 643 (IH, m);
6.83 (IH, s); 6.89 (IH,

Y 8); 7.20 (1H, m); 7.26-
7.37 (4H, m); 7.74 (1H,
br s)

20 6 367 | 1H NMR d (d6-DMSO):
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1.23 (6H, d); 4.38 (2H,
s); 460 (1H, m); 6.33
(1H, m); 6.89 (2H, m);
7.47 (1H, dd); 7.89 8.51
(1H, dd); 8.63 (1H, d).

21

396

C02)

1H NMR d (d6-DMSO):
1.21 (6H, d); 3.81 (3H,
s); 424 (2H, m); 4.55
(1H, m); 6.26 (2H, m);
6.84 (3H, m); 6.97 (1H,
m); 7.20 (2H, m).

22

464,
420
(-
CO2)

23

IH NMR d (ds-DMSO):
0.28 (2H, m); 0.52 (2H,
m); 1.09 (1H, m); 1.32
(6H, d); 3.02 (2H, d);
4.69 (1H, d); 6.50 (1H,
8); 6.99 (2H, s); 8.20
(1H, s)

24

1H NMR d (d6-DMSQ):
1.24 (6H, d); 3.29 (2H,
m); 3.56 (2H, t); 4.50
(2H, s); 4.58 (1H, m);
6.37 (1H, m); 6.85 (1H,
8); 690 (IH, s); 7.26
(2H, m); 7.13 (3H, m);
8.10 (1H, s).

25

348

1H NMR d (d6-DMSO):
1.27 (6H, d); 2.96 (6H,
s); 4.69 (IH, m); 6.39
(1H, m); 697 (1H, s);
7.04 (1H, s); 8.13 (IH,
s); 12.89 (1H, brs).

26

b 1 4 4]

389,
391

1H NMR d (d6-DMSO):
5.21 (2H, s); 7.29-749
(6H, m); 7.74 (2H, s);
8.13 (1H, S); 13.1 (1H,
br s).

27

1H NMR d (d6-DMSO):
231 (3H, s); 2.35 (3H,
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s); 3.22 (2H, t); 4.2
t); 5.12 (2H, s); 6.79 (1H,
m);, 7.18-7.28 (4H, m);
7.30(1H, m); 7.54 (1H,
d); 8.82 (1H, s); 12.48
(1H, brs).

1 (2H, |

28

1H NMR d (d6-DMSO):
2.32 (3H, s); 2.37 (3H,
s); 3.24 (2H, t); 4.22 (2H,
t); 5.13 (2H, s); 6.80 (1H,
m); 7.19 (3H, m); 7.29
(1H,s); 7.37-745 (3H,
m); 9.06 (1H, s); 12.48
(1H, br s).

29

1H NMR d (d6-DMSQ):
(3H, 1); 2.32 (3H, s8); 2.37
(3H, s); 324 (2H, 1)
414429 (4H, m); 5.13
(2H, s); 6.84 (1H, m);
7.21 (4H, m); (1H, s);
7.38 (2H, m); 8.20 (1H,
s); 8.81 (1H, s).

30

2a (1)

TH NMR d (ds-DMSO):
126 (d, 6H), 4.69 (m,
1H), 5.14 (s, 2H), 6.75 (s,
1H), 7.26-7.48 (m, TH),
8.01 (s, 1H).

31

(1b)

H NMR d (ds-DMSO);
1.0 (d, 12H), 2.0 (m, 2H),
3.8 (d, 4H), 6.75 (s, 1H),
725 (d, 2H), 8.15 (s,
1H).

32

"H NMR & (ds-DMSO):
126 (d, 6H), 4.69 (m,
1H), 5.16 (s, 2H), 6.74
(s, IH), 7.26 (d, 1H),
7.31-7.47 (m, TH), 8.54
(d, 1H), 12.47 (bs, 1H).

33

2a (1)

"H NMR 8 (ds-DMSO):
126 (d, 6H), 2.38 (s,
3H), 4.69 (m, 1H), 5.18
(s, 2H), 6.31 (s, 1H), 6.76
(s, 1H), 7.30 (s, 1H), 7.35
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(s, 1H), 8.00 (s, 1H).

34

2a (1)

'H NMR § (dg-DMSO):
1.26 (d, 6H), 2.39 (s,
3H),

4.70 (m, 1H), 5.20 (s,
2H), 6.31 (s, 1H), 6.79
(s, 1H), (s, 1H), 7.32
(s, 1H),
8.12 (s, 1H).

35

1b

397

36

1b

401

37

"H NMR & (d-DMSO):
1.27 (d, 6H), 2.39 (5,
3H), 4.69 (m, 1H), 5.18
(s, 2H), 6.31 (s, 1H),
6.76 (s, 1H), 7.26 (m,
2H), 7.32(s, 1H). 8.53
(d, TH).

36

2a(1)

379

377

"H NMR 6 (de-DMSO):
12.98 (bs, 1H), 8.12 (s,
1H), 7.24 (s, 1H), 6.66
(s, 1H), 4.70 (m, 1H),
3.79 (d, 2H), 2.01 (m,
1H), 1.28 (d, 6H), 0.98
(d, 6H).

37

(1b)

365

"H NMR d (d-DMSO):
1.25 (d, 12H), 4.7 (hept,
2H), 6.65 (s, 1H), 7.2 (s,
2H), 8.15 (s, 1H).
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38 2a (1) H NMR 5 (dg-DMSO):
° 2.64 (s, 3H), 5.16 (s, 4H),

S 1?«‘» J:{. 6.90 (s, 1H), 7.29-7.47

(m, 7H), 7.53 (s, 1H),
8.03 (m, 1H), 12.90 (bs,

a) 1H).

39 2a (1) 'H NMR 8 (ds-DMSO):
N N 264 (s, 3H), 5.17 (s,
y ‘Q}:}\ < 4H), 6.93 (5, 1H), 7.25-
7.45 (m, TH), 7.53 (s, 1H),

b 8.13 (m, IH).

40 1 'H NMR § (d- DMSO):

')‘l.l 264 (s, 3H), 5.14 (s,

D 4H), 6.90 (s, 1H), 7.26

; @, 1H), 7.31-7.47 (m,

7H), 7.49 (m, 1H), 7.55
& (d, 1H), 12.56 (bs, 1H).

41 1b 349

2a (1) TH NMR & (dg-DMSO):

Og bas 5.22 (s, 4H), 6.96 (s, 1H),

X 7.20-7.29 (m, 4H), 7.37-

ot g Y
EY 2H), 8.12 (s, 1H).

43 2a (1) 'H NMR § (d-DMSO):
521 (s, 4H), 693 (s,

1H), 7.19-7.29 (m, 4H),
CE?)J}'{. 738746 (m, 4(}11‘5, T

42

(m, 2H), 8.03 (s, 1H).

44 2a (1) TH NMR 5 (d-DMSO):
H 2.38 (s, 3H), 3.25 (1,

R I & g 2H), 4.24 (t, 2H), 4.65
Q ™ (d, 2H), 5.27 (d, 1H),
542 (d, 1H), 6.05 (m,

¢ s 1H), 6.78 (s, 1H),
.1 7.32 (s, 2H), 8.15 (s,
1H), 8.90 (s, 1H), 12.94
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(br s, 1H).

45

2a(1)

"H NMR & (d-DMSO);
2.32 (s, 3H), 2.34 (s, 3H),
3.22 (t, 2H), 4.21 (t, 2H),
5.13 (s, 2H), 6.82 (s, 1H),
7.16-7.25 (m, 3H), 7.30
(1H, s), 7.39 (1H, m),
7.98 (s, 1H), 8.81 (s, 1H).

46

2a*

419

417

"H NMR 5 (d-DMSO);
3.8 (3, 3H), 5.3 (s, 2H),
7.15 (dd, 1H), 7.2-7.4
(m, 4H), 7.5 (d, 1H), 7.6
(d, 1H), 8.0 (s, 1H).

47

2&‘

427

425

"H NMR & (dg-DMSO);
1.1 (d, 6H), 2.85 (hept,
1H), 3.75 (s, 3H), 5.2 (s,
2H), 7.0-7.3 (m, 6H), 7.4
(d, 1H), 8.0 (s, 1H).

48

2a L L

405

403

"H NMR 5 (ds-DMSO);
2.34 (s, 3H), 3.20 (1,
2H), 4.13 (t, 2H), 6.43 (s,
1H), 6.92 (s, 1H), 6.97 (s,
1H), 8.09 (s, 1H), 8.83 (s,
1H), 12.75 (bs, 1H)

49

2a*

"H NMR 5 (d-DMSO):
2.33 (s, 3H), 2.36 (2.36,
3H), 3.23 (t, 2H), 4.22
(t, 2H), 5.15 (s, 2H),
721 (s, 1H), 7.02-7.44
(m, 6H), 8.13 (s, 1H),
8.85 (s, 1H), 12.92 (bs,
1H)

50

6-'

"H NMR & (ds-DMSO):
2.32 (s, 3H), 2.34 (s,
3H), 3.19 (t, 2H), 4.12 (¢,
2H), 4.25 (s, 2H), 6.37 (s,
1H), 6.92 (d, 2H). 7.08-
7.21 (m, 3H), 7.25 (dd,
1H), 8.10 (s, 1H), 8.8.5 (s,
1H), 12.76 (bs, 1H)

51

6‘-

52

"H NMR & (d-DMSO);
128 (t, 3H), 2.35 (s, 3H),
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322 (1, 2H), 4.11 (1,
2H), 4.27 (q, 2H), 4.63
(d, 2H), 5.26 (dd, 1H),
5.39 (d, 1H), 6.04 (m,
1H), 6.76 (1, 1H), 7.28
(d, 2H), 821 (s, 1H),
8.81 (s, 1H), 13.02 (bs,
1H)

53

1b

261

259

'HNMR § (CDCI1;): 4.58
(d, 2H), 5.31 (dd, 1H),
5.45 (dd, 1H), 6.04 (m,
1H), 6.95 (d, 1H) 7.11 (d,
1H), 7.18 (m, 1H), 7.41
(t, 1H), 7.55 (m, 2H),
12,09 (br s, 1H).

54

2a

445

TH NMR & (de-DMSO):
0.98 (d, 6H), 1.98-2.05
(m, 1H), 3.81 (d, 2H),
5.20 (s, 2H), 6.81 (s, 1H),
7.0-7.1 (m, 2H), 7.35 (s,
1H), 7.38-7.45 (m, 2H),
7.58 (t, 1H), 8.03 (s, 1H),
12.90 (br s, 1H).

55

2a

44]

"H NMR 5 (d-DMSO):
0.98 (d, 6H); 1.98-2.05
(m, 1H), 2.36 (s, 3H),
3.81 (d, 2H), 5.17 (s,
2H), 6.81 7.17-7.23 (m,
3H). 7.32 (s. 1H), 7.40
(ep d, 2H), 8.01 (s, 1H)

56

2a

TH NMR 6 (ds-DMSO):
1.27 (d, 6H), 4.71 (sept,
1H), 5.16 (d, 2H), 6.78
(d, 1H), 7.25-7.51 (m,
7H), 8.12 (s, 1H), 12.98
(bs, 1H)

57

1b

434

432

'H NMR § (dg-DMSO):
0.98 (d, 6H), 1.98-2.05
(m, 1H), 3.81 (d, 2H),
5.26 (s, 2H), 6.83 (ap t,
1H), 7.30 (s, 1H), 7.39
(s, 1H), 7.79 (s, 1H),
8.12 (s, 1H), 9.1 (s, 1H).

58

1b

335

9

A\
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1b

293

"H NMR 8 (de-DMSO):
1.29 (d, 6H), 4.74 (sept,
1H), 5.22 (s, 2H), 6.79 (t,
1H), 7.19-7.32 (m, 4H),
737 ( 1H), 743 (m,
1H), 7.56 (m, 2H), 12.61

(bs. 1H)

2a

'H NMR § (ds-DMSO)
1.26 (d, 6H), 4.644.76
(m, 1H;, 5.20 (s, 2H),
6.78 (s, 1H), 7.18-7.34
(m. 3H), 7.36-7.46 (m,
2H), 7.50-7.60 (m, 1H),
7.98 (s, 1H)

2a

"H NMR 5 (d-DMSO): ):
127 (d, 6H), 4.71 (m,
1H), 5.20 (s, 2H), 6.78-
6.84 (m, 1H), 7.18- 7.31
(m, 3H), 7.34-749 (m,
2H), 7.52-7.61 (m, 1H),
8.12 (s. 1H), 12.98 (bs,
1H)

2a

377

H NMR 8 (dg-DMSO):
0.0-02 (m, 2H), 0.22-0.3
(m, 2H), 0.98 (d, 6H),
3.59 (d, 2H), 4.35-4.42
(m, 1H), 6.4 (s, 1H), 6.93
(s, 2H), 7.82 (s, 1H).

Fieniplo  Fstructnr
59
Y.
57)1
60
~
61
Y e
b
6.
62 ~ .
b.g\:
63
Y‘Q}‘r'j'
L
64
Y e
'
TS

2a

403

1H NMR & (d-DMSO):
1.29 (d, 6H), 4.78 (m,
1H), 4.86 (q, 2H), 6.89
(ap t, 1H), 7.36 (ap t,
2H), 8.17 (s, 1H), 13.05

(bs)
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M

H NMR & (dg-DMSO):
129 (4, 6H), 472 (m,
1H), 5.19 (s, 2H),
6.88-6.97 (m, 1H), 7.09
(m, 1H), 7.167.26 (m,
4H), 7.54 (d, 1H), 7.6
(s, 1H), 7.70 (s, 1H),
12.05 (bs, 1H).

66

2a Rl

H NMR & (de-DMSO):
129 (d, 6H), 4.74 (m,
1H), 5.18 (s, 2H),
6.87-6.97 (m, 1H), 7.1
(m, 1H), 7.167.26 (m,
3H), 7.63 (s, 1H), 7.71 (s,
1H), 8.11 (s, 1H).

67

2g ***

TH NMR & (dg-DMSO):
1.29 (d, 6H), 4.74 (m,
1H), 5.18 (s, 2H), 6.89-
6.97 (m, 1H), 7.09 (m,
1H), 7.17-7.26 (m, 3H),
7.66 (s, 1H), 7.74 (s, 1H),
7.99 (s, 1H).

68

1b

457

69

1b

404

70

23

1H NMR 8 (ds-DMSO):
128 (d, 6H), 4.51 (s,
2H), 4.71 (m, 1H), 7.05
(s, 1H), 7.25 (d, 1H), 7.50
(s, 1H), 7.53 (d, 1H),
7.58 (s, 1H), 12.50 (bs,
1H).

71

2a

405

403

TH NMR & (de-DMSO):
1.14 (d, 6H), 1.3-1.4 (m,
2H), 1.42-.1.62 (m, 4H),
1.65-1.82 (m, 2H), 3.9
(d, 2H), 4.624.78 (m,
1H), 6.68 (s, 1H), 7.2
(s, 2H), 8.12 (s, 1H).
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H NMR & (ds-DMSO):
1.25 (d, 6H), 3.3 (s, 3H),
3.7 (t, 2H), 4.15 (t, 2H),
4.6-4.8 (hept, 1H), 6.75
@ 1H), 725 (d, 2H),
8.15 (s, 1H), 13.0 (bs,
2H),

73 2a 379

377

H NMR 8 (dg-DMSOY:
3.85 (s, 3H), 5.25 (s, 2H)
6.9 (m, 1H) 7.2-7.35 (m,
3H), 7475 (m, 2H),
7.6-1.7 (t of d, TH), 8.15
(s, 1H), 13.0 (bs, 2H).

74 2a 401

'H NMR § (d-DMSO):
09 (t 3H), 1.2-1.3 (d,
3H + d, 6H) 1.5-1.75 (m,
2H) 4.45 (hex, 1H), 4.75
(hept, 1H), 6.7 (t, 1H),
7.2 (d, 2H), 8.15 (s, 1H),
13.0 (bs, 2H).

75 22

H NMR 3 (d¢-DMSO):
1.31 (d, 6H), 4.82 (m,
1H), 7.26 (d, 1H), 7.56
(d, 1H), 7.59 (s, 1H), 7.94
(d, 1H), 8.15 (s, 1H),
10.00 (s, 1H), 12.77 (bs,
1H).

76 2a

H NMR 8 (ds-DMSO);
0.97 (d, 3H), 1.26 (s, 6H),
1.72 (t, 2H), 3.85-4.20
(m, 2H), 4.564.83 (m,
1H), 6.69 (s, 1H), 7.00
(s, 1H), 7.26 (s, 1H),
8.11 (s, 1H)

77 2a 359

'"H NMR 8 (ds-DMSO):
1.30 (4, 6H), 3.30 (s,
1H), 4.74 (m, 1H), 4.88
(s, 2H), 6.80 (s, 1H), 7.31
app d, 2H), 8.15 (s,
1H), 10,01 (bs, 1H)

78 2a 407

405

H NMR & (de-DMSO):
091 (t, 6H), 129 (d,
6H), 1.37-1.53 (m, 4H),
1.56-1.70 (m, 1H), 3.30
@, 2H), 4.73 (m, 1H)
6.72 (s, 1H), 7.26 (app
d, 2H), 8.14 (s, lH),
13.00 (bs, 1H)
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79

'H NMR 8 (ds~-DMSO):
098 (d, 6H), 1.28 (d,
6H), 2.02 (m, 1H), 3.80
(d, 2H), 4.65 (m, 1H),
6.75 (ap t, 1H), 7.25 (ap
d, 2H), 8.68 (s, 1H)

80

28

533

"H NMR § (ds-DMSO):
122 (d, 6H), 1.61 (s,
6H), 4.58-4.64 (m, 1H),
6.62 (s, 1H), 7.19 (s,
1H), 7.40 (s, 1H), 8.05 (s,
1H). 8.12 (s, 1H).

2a

"H NMR & (d-DMSO):
1.29 (d, 6H), 4.50 (m,
2H), 4.71 (m, 1H), 5.26
(bs, 1H), 7.08 (s, 1),
7.53 (s, 1H), 7.60 (s,
1H), 8.01 (s. 1H), 13.00
(bs, 1H).

82

21

TH NMR 5 (de-DMSO);
1.32 (d, 6H), 2.80 (s,
3H), 3.37-3.63 (m, 4H),
3.95-4.10 (m, 4H), 4.39
(m, 2H), 4.76 (m, 1H),
7.29 (d, 1H), 7.53 (m,
3H), 7.68 (s, 1H), 7.79
(s, 1H), 12.77 (bs, 1H).

83

p

21

TH NMR & (de-DMSO):
131 d, 6H), 2.71 (s,
6H), 4.26 (m, 2H), 4.76
(m, 1H), 729 (d, 1H),
742 (m, 1H), 7.55 (d,
1H), 7.70 (s, 1H), 10.66
(bs, 1H).

84

2]

'H NMR & (d¢-DMSO):
1.31 (d, 6H), 3.03-3.16
(m, 4H), 3.71-3.95 (m,
4H), 4.34 (m, 2H), 4.77
(m, 1H), 7.47 (m, 1H),
7.72 (m, 2H), 8.13 (s,
1H).

85

21

TH NMR & (ds-DMSO):
0.41 (m, 2H), 0.60 (m,
2H), 1.14 (m, 1H), 1.35
(d, 6H), 2.85 (m, 2H),
4.19 (m, 2H), 4.81 (m,
1H), 7.32 (d, 1H), 7.46
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772 (s. 1H), 7.80 (s,
1H), 9.35 (bs, 2H).

s, 1H), 7.60 (d, 1H),

86

2]

"H NMR 8 (ds-DMSOY:
1.27 (m, 12H), 3.26 (m,
2H), 4.14 (m, 2H), 4.76
(m, 1H), 7.26 (4, 1H),
745 (s, 1H), 7.55 (d,
1H), 7.68 (s, 1H), 7.76
(s, 1H), 9.18 (bs, 2H).

87

21

'H NMR § (ds-DMSO):
0.72 (m, 2H), 0.89 (m,
2H), 1.32 (d, 6H), 2.66
(m, 1H), 421 (m,
2H), 4.75 (m, 1H), 7.26
(d, 1H), 7.42 (s, 1H),
7.55 (d, 1H), 7.68 (s,
1H), 7.76 (s, 1H);, 9.53
(bs, 2H).

1 (See|) 351

Ex 26)

349

H NMR & (de-DMSO):
127 (d, 6H), 3.70 (s,
3H), 4.71 (m, 1H), 4.86
(s, 2H), 699 (t 1H),
7.23 (1, 1H), 726727

(m, 2H), 12.53 (s, 1H)

89

24

TH NMR 5 (d-DMSO):
132 (d, 6H), 479 (m,
1H), 7.62 (m, 1H), 7.92
(m, 1H), 8.13 (s, 1H),
8.18 (s, IH), 10.03 (s,
1H).

90

26 419

417

TH NMR 3 (dg-DMSO):
128 (d, 6H), 2.18 (s,
3H), 2.24 (m, 2H), 2.32
(m, 2H), 3.44 (ap t, 4H),
465 (m, 1H), 4.85 (s,
2H), 6.68 (ap t, 1H), 7.19
(m, tH), 7.24 (ap d,
2H), 7.55 (ap d, IH),
12.45 (bs, 1H)

91

25

TH NMR 8 (ds-DMSO):
101 (d, 6H), 129 (d,
6H), 2.81 (m, 1H), 4.72
(m, tH), 6.53 (dd, 1H),
6.29 (d, 1H), 6.97 (s, 1H),
7.50 (s, 1H), 7.53 (s, 1H),
8.11 (s, IH), 8.18 (s,
1H).

<
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92

"H NMR 5 (ds-DMSO):
1.29 (d, 9H), 4.28 (q,
2H), 4.53 (d, 2H), 4.71
(m, 1H), 526 (t, 1H (-
OH)), 7.10 (s, 1H),
7.53 (s, 1H), 7.60 (s,
1H), 8.20 (s, 1H), 13.01
(bs, 1H).

93

"H NMR & (dz-DMSO):
1.34 (d, 3H), 1.39 (m,
6H), 4.30 (g, 2H), 4.84
(m, 1H), 7.58 (s, 1H),
7.97 (s, 1H), 8.17 (s, 1H),
8.26 (s, 1H), 10.09 (s,
1H).

la

307

95

la

307

96

2aa,
lc

389

387

du (300MHz, DMSO-d¢)
-0.04-0.06 (4H, m); 0.22-
0.35 (4H, m); 0.85-1.05
(2H, m); 3.54-4.64 (4H,
d); 6.44 (1H, m); 6.93
(6.93-6.97 (2H, m); 7.84
(111, s)

97

1b
(HA

389.

38

387.
34

n (300MHz, DMSO-dg)
1.30 (6H, d), 3.08 (2H, ©),
425 (2H, t), 4.73 (1H,
hept), 6.70 (1H, s), 7.14
(1H,d), 73 (4H, m),
7.48 (1H, m), 7.57 (1H,
d), 12.55 (1H, br ).

98

1a

349

374.

43

372.
39

84 (300MHz, DMSO-de)
0.98 (6H, d), 1.27 (6H,

d), 2.00 (1H, m), 3.80
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" (2H, d), 4.24 (2H, s),
X ,}.,'C ™) 470 (1H, hept), 6.66
M (1H, 1), 7.23 (H, d),
L 746 (1H, s), 1259
(1Hbr 3).
100 la 401
P
H‘fﬂ o ‘:Q
101 la 415
v
Y
102 3 (e)|395. |393. |81 (300MHz, CDC;) 1.02
(CM 19 19 (6H, d), 1.35 (6H, d),
la) 2.08 (4H, m), 3.74 (4H,
m), 4.60 (1H, hept), 6.64
(1H, m), 678 (IH, s),
T,Q;L,, S, 7.00 (1H, m).
103 - .. 3 (e)|393. |39 ?;.Hoog;mlr.zgngi)l 2
9 » t] Ll ] t ]
u.(;')t:i}“\,.\ (IE)M 22 21 1.35 (6H, d), 2.08 (IH,
m), 3.60 (2H, q), 3.74 (d,
j: 2H), 4.47 (2H, s), 4.58
(1H, hept), 6.64 (1H, m),
6.88 (1H, s), 7.02 (IH,
m).
104 411, |409. | (300MHz, DMSOdg)
42 38 0.98 (6H, d), 1.27 (6H,
d), 2.02 (1H, m), 2.55
. 4 (H, s), 3.80 (2H, d),
T ~Fa 4.14 (2H, s), 4.70 (1H,
‘QA- o hept), 6.66 (IH, ), 7.23
Je (3H, m), 12.62 (1H, br
s).
105 la 427. 1425. | bu(300MHz, CDClLy) 1.02

2.08 (1H, m), 3.75 (2H,
d), 4.60 (1H, hept), 6.68
(1H, m), 7.00 (2H, m),
7.69 (1H, 5).
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106 1b 349.

v g |HA 4

347.

43

PCT/GB02/03748

8 (300MHz, CDCls) 0.95
(6H, d), 1.25 (6H, d),
1.95-2.05 (1H, m), 2.2
(3H, s), 3.65 (2H, d), 6.7
(1H, m), 698 (1H, m),
7.02 (1H, m).

w\ |(HA |39
IPJl: * |TU)

107 1b 403.

401.

37

n (300MHz, DMSO-ds)
1.25 (6H, d), 2.38 (3H, 5),
3.05 (2H, 1), 4.6-4.8 (1H,
m), 7.05 (1H, d), 7.10-
7.12 (3H, m), 7.15, (IH,
m), 7.42-7.45 (1H, m)

Tk, - |HA 42
>0 TU)

108 1b 401.

399.

39

81 (300MHz, CDCl) 1.25
(6H, d) 2.3 (3H, s), 4.4-
4.6 (1H, m) 5.05 (2H, ),
6.65 (1H, m), 6.85 (1H,
s), 7.0-7.15 (4H, m) 7.2-
73 (1H, m), 7.38-7.42
(1H, m).

109 1b 467.

465.

37

8 (300MHz, DMSO-dg)
235 (3H, s), 5.2 (4H, ),
6.95 (1H, s), 7.2-7.3 (5H,
m), 7.4-745 (4H, m),
7.5-7.6 (2H, m).

110
37

EEN

467.

465.

38

n (300MHz, CDCL) 19
(3H, 3), 4.95 (4H, 5), 6.4
(1H, ), 6.9-7.1 (6H, m),
7.15-7.25 (2H, m), 7.3-
7.4 (2H, m).

111 2a, 1a (433

431

Bn (500MHz, DMSO-ds)
1.27 (6H, d), 3.06 (2H, 1),
425 (2H, 1), 4.72 (1H,
m), 6.71 (I1H, s), 7.12
(1H, d), 723-7.32 (3H,
br m), 746 (1H, m),
8.10 (1H, s). .

112 2a, l1a | 433

431

&y (S00MHz, DMSO-dg)
128 (6H, d), 3.06 (2H,
1), 4.24 (2H, 1), 4.72 (1H,
m), 6.69 (1H, s), 7.12
(IH, d), 7.27 (1H, s),
7.31 (2H, s), 747 (1H,
m), 8.02 (1H, s).
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-132-
113 21 439. | 437. ?135(30(061;4{&(’)DM388_-;152)
TR M 13 | GH m), 33355 @n,
H m), 4345 (4H, m),
e 4.75-4.85 (1H, m), 7.25
=4 (1H, d), 7.55-7.6 (2H,
m), 7.65 (IH, s), 7.75
(1H, s), 7.95 (1H, s), 8.1
(1H, 5), 8.4 (1H, 8).
114 3 430. | 428. | 5 (300MHz, CDCly) 1.25
, 40 |38 |(6H, d), 2.42 (3H, s),
Y o *{‘ 3.82 (2H, s), 4.454.6
'q‘ . (14, m), 5.05 (2H, s), 6.6
(1H, s), 6.95-7.15 (3H,
6' m), 7.2-7.25 (2H, m),
7.35-7.45 (1H, m).
115 3 471. | 472.
™ 42 40
‘rg 3, 3% o
116 21 419. |417. | & (300MHz, DMSO-ds)
YLD 47 44 1.25 (6H, d), 3.25 (3H,
‘%)".: . 5), 33375 (12H, m),
43445 (2H, m), 4.75-
~o~N 48 (1H, m), 725 (IH,
d), 7.5-7.6 (2H, m), 7.7
(1H, s), 7.8 (1H, s).
117 21 453. | 451.
39 (37
Ko
S0 b
118 3 458. | 456.
- 39 |42
R "

A

A
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119

21

43

495.

84 (300MHz, DMSO-
dg) 1.25 (6H, d), 3.3-
3.65 (8H, m), 4.2-4.5
(2H, m), 4.7-4.8 (1H,
m), 6.05 (2H, s), 6.95
(1H, d), 7.05 (1H, d),
7.25 (2H, m), 7.55 (2H,
m), 7.7 (1H, s), 7.8
(1H, s).

120

43

490.

488.

42

121

48

470.

468.

47

122

49

488.

486.

47

123

51

486.

484.

51

124

21

50

467.

465.

49

125

21

48

455.

q,\é)
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126 |21 467. | 465.
TR 50 |48
ra

o

127 21 453. | 451,
1ﬁéFg“:c~ 49 |47

oc

128 21 459. |457.

49 |47

129 21 [390. |388.
T D 51 |47
. 6.0
130 21 | 446, |444.
51 |49

131 21 431. | 429.

o.?Ar'l':.' 55 51

132 b 401. |399. {8 (300MHz, DMSO-ds)
(HA 35 33 2.08 (3H, s), 5.12 (2H,
TU) s), 5.24 (2H, s), 7.23

(4H, m), 7.42 (1H, m)
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7.56 (2H, m), 7.68 (1H, |
?*. -4 s), 7.76 (14, s), 12.64
?‘ (1H, br s).
A
133 2a(f) |459. |357. |bu (300MHz, DMSO-dy)
?\' 43 39 4.55 (2H, d), 5.23 (2H,
IR s), 7.23 (4H, m), 7.42
9‘- (1H, m), 7.56 (2H, m),
7.68 (2H, m), 12.56 (1H,
br s).
134 E 474. |472.
v 53 {_:-' 48 47
135 3 460. |548.
~ 46 43
Y'@;u.‘l.‘-
136 3 458. | 456.
Y 48 |47
ch-:-.;f
137 3 472. | 470.
138 B 3 488. | 486.
4 51 52
T,Q,L:l;(f
139 3 486. |484.
(s 49 47
140 3 486. | 484.
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[ A

iNEL

141

442.

41

142

21 441,

43

439.
42

&y (300MHz, DMSO- dy)
2.82 (3H, s), 3.49 (8H,
m), 4.54 (IH, d), 5.24
(3H, m), 7.30 (3H, m),
7.45 (2H, m), 7.59 (2H,
m), 7.81 (2H, m), 12.65
(1H, br s).

143

21 505.

45

503.

38

5 (300MHz, DMSO-dg)
3.15 (2H, m). 3.45 (2H,
m), 425 (4H, m), 4.52
(1H, d), 5.25 (3H, m),
7.27 (3H, m), 7.45 (1H,
m), 7.62 (3H, m), 7.90
(3H, m), 8.16 (1H, s),
8.42 (IH, s), 12.70 (1H,
br 8).

144

21 521.

43

84 (300MHz, DMSO-ds)
3.33 (8H, m), 4.52 (1H,
d), 5.27 (3H, m), 7.03
(5H, m), 7.28 (3H, m),
7.45 (1H, m), 7.65 (3H,
m), 7.89 (1H, m), 9.20
(1H, br s), 12.69 (1H, br
8).

145

21 361.

50

359.

46

5 (300MHz, CDCL) 1.36
(6H, d), 2.56 (4H, m),
3.04 (4H, m), 3.53 (2H,
8), 4.61 (1H, hept), 6.95
(1H, d), 7.07 (IH, m),
7.24 (1H, m) 7.44 (2H,
m),

146

21 382.

12

380.
13

TH NMR & (CDCh):
137 (d, 6H), 2.3 (m,
2H), 2.7 (m, 2H), 2.7 (m,
2H), 2.85 (m, 2H), 4.6
(m, 1H), 695 (m, 1H),
7.1 (m, 1H), 7.2 (m, 1H),
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Ejoemipla I stroctine Rut

7.4 (m, 2H)
147 21 396. [394. | HNMR§ (CDCh): 1.37
Y s oy 45 |4 | 6H),1.95(m,4H),2.5
'1,?*;*- (m, 4H), 3.55 (s, 2H), 4.6
(m, 1H), 7.0 (d, 1H), 7.1

o (m, 1H), 7.6 (m, 1H)
148 1b  |382. |380. ;: mzas(fbczlg:) 1é3;
y &3 (M, ) &
A [T || |2 27

2.85 (m, 2H), 4.6 (m,
1H), 6.95 (m, 1H), 7.1
(m, 1H), 7.2 (m, 1H), 7.4
(m, 2H)

149 1b 403. |401. gH 053((;113_!M1';Z.3 gzﬂég-d;)

o - ] s ] b » t ]
A 43 (HA 139 136 143 (2H, 1), 5.08 (2H, 5),
698 (2H; m), 7.17
I (1Hs), 726 (IH, d),
7.35 (1H, m), 7.54 (1H,
d), 7.64 (2H, br 5), 12.62

(1H, br s).
150 2a(g) |361. [359.
2 41 |38
° nlj.ll
151 ~ oz |3 432. | 430.
S W\ 40 |[37

152 3 476. | 474.
.&5.;\—---(“' 48 |47

153 3 472. | 470.
Y 1.5..'\-3-0 48 |45

154 3 462. | 460.

45 43
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155 21 462. | 460.
.2 41 38
2 )
ot
156 21 521. | 519.
"2 42 40
.?,t'_':.;\
s
157 ] 21 | s07.
< N 48
("
158 21 453. | 451. EE I:Ih-dl)Ra(CDCh): 1.35
, 2.5 ( (m, 2H),
T 2. 1% (3% (m. 4H), 4.65 (m,
" 1H), 6.3 (d, 1H), 6.95 (d,
N"_) 1H), 7.1 (m, 1H), 7.35
¥ (d, 1H), 7.5 (m, 1H),
7.58 (s, 1H),8.1(d, 1H)
159 v e 21 461. | 459.
-,;:rt:a‘ 49 |48
r™s
.T."'
e
160 1b 453. | 451.
:r' a 1 (HA 44 40
Y| TU)
6153 )
161 1b 406.
T_Ei ) |(HA (40
N 'I'[]’)
At (h)
162 21 (i) |467. |465.
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163 21 (i) |506. |504.
TR 47 |46
2
164 21 (i) |505. |503.
"."‘?,l_l.'_\ 46 |43
-g.’:}
-‘... P
165 21 (i) |541. |539.

T A0 39 |35
o

166 21 429, | 427.
h 3,0 54 51
o
Notas:

* Productos finales preparados por el método de hidrblisis 2a; materiales
iniciales requeridos preparados de acuerdo con la metodologia genérica de
alquilacion seguida por acoplamiento (Ruta 1).

** Productos finales preparados por ¢l método de aminacién reductora 6;
materiales iniciales requeridos preparados de acuerdo con la metodologia
genérica de alquilacion seguida por acoplamiento (Ruta 1) e hidrélisis (Ruta
2a).

*#* Productos finales preparados por hidrolisis (Ruta 2a) o acoplamiento de



A%
AV
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cloruro de 4cido (Ruta 1); materiales iniciales requeridos preparados de ~),

acuerdo con la metodologia genérica de alquilacion seguida por

acoplamiento (Ruta 1).

*#+% Para los Ejemplos II;, II;, I, II;5 y Il los intermedios éster se

prepararon por ruta 1:

a
ST
6‘ 'H NMR 3§ (ds-DMSO): 1.3 (3H, t); 4.3 (2H, q); 5.25

(4H, s); 7.0 (1H, 1); 7.4 (6H, m); 7.5 (2H, m); 7.6 (2H, m); 8.2 (1H, s).

%t
¥

ejemplificado como Ejemplo 115

o

8) 'H NMR § (de-DMSO): 1.3 (3H, t); 4.3 (2H, q); 5.2
(4H, s); 6.95 (1H, t); 7.2-7.5 (12H, m); 8.2 (1H, s); 13.05 (1H, br s); el
espectro contiene también seflales debido a cantidades trazadoras de 2-

aminotiazol.

S
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no caracterizado.

gt

MH+ = 389, 391
M-H = 387, 389

EJEMPLO JJ:
Por métodos andlogos a los descritos més arriba se prepararon también los

siguientes compuestos, Ejemplos nimero JJ; a JJs.

Iyemplo

I ~trnetura

426.19

424.25

IH NMR d (d6-
DMSO): 5.17 (m, 6H)
, 6.80 (s, 1H), 7.00
(d, 1H), 726 a 7.46
(m, 12H), 7.71 (s, 1H),
7.78 (d, 1H), 1028
(brs, 1H)

552.22

IH NMR d (d6-
DMSO): 1.55 (s, 6H),
2.08 (s, 3H), 5.18 (s,
4H), 6.85 (s, 1H), 7.29a
7.50 (m, 12H), 7.98
(dd, 1H), 8.13 (d, IH),
8.61 (s, 1H), 9.70 (s,
1H), 10.72 (s, 1H)

512.16

510.22

1H NMR d (d6-
DMSO): 1.35 (s, 6H),
5.18 (s, 4H), 6.88 (s,
1H), 728 a 7.48 (m,
12H), 8.08 (d, 1H), 8.22
(d, 1H), 8.82 (s, 1H),
9.90 (s, 1H), 10.96 (s,
1H)

502.49

IH NMR d (d6-
DMSO): 3.02 (s, 3H),
5.17 (s, 4H), 6.86 (s,
1H), 729 a 7.58 (m,
12H), 7.70 (d, 1H),
8.13 (d, 1H), 8.24 (s,
1H), 9.83 (s, 1H), 10.83
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(s, 1H)

526.41

524.45

1H NMR d (d6
DMSO): 2.13 (s, 3H),
4.65 (s, 2H), 5.18 (s,
4H), 6.84 (s, 1H), 7.27 2
7.48 (m, 12H), 7.96 (d,
1H), 8.13 (d, 1H), 8.61
(s, 1H), 10.24 (s, 1H),
10.73 (s, 1H)

498.55

496.55

IH NMR d (d6-
DMSO): 3.39 (s, 3H),
401 (s, 1H), 5.18, (s,
4H), 6.85 (s, 1H), 7.28
a 7.50 (m, 12H), 8.07
(m, 2H), 8.67 (s, 1H),
9.95 (s, 1H), 10.71 (s.
1H)

540.58

539.63

TH NMR d (d6-
DMSO): 120 (t, 3H),
347 (s, 2H), 4.11 (q,
2H), S.17 (s, 4H),
683 (s, 1H), 7.28 a
7.48 (m, 12H), 7.95 (d,
1H), 8.13 (d, 1H), 8.60
(s, 1H), 1035 (s, 1H),
10.73 (s, 1H)

526.53

524.61

IH NMR d (d6-
DMSO): 1.30 (t, 3H),
430 (g, 2H), 5.17 (s,
4H), 6.86 (s, 1H), 7.28
a 7.50 (m, 12H), 8.14
(s, 2H), 8.74 (s, 1H),
10.78 (s, 1H), 10.97 (s,
1H)

10

525.61

523.66

IH NMR d (dé6-
DMSQO): 130 (s, 9H),
5.18 (s, 4H), 6.09 (s,
1H), 6.85 (s, 1H),
7.32-7.50 (m, 12H),
7.78 (dd, 1H), 8.04 (d;
1H), 838 (s, 1H), 8.44
(s, 1H), 10.65 (s, 1H)

10

5124

1H NMR d (d6-
DMSO): 3.41 (s, 2H),
5.17 (s, 4H), 6.90 (s,
H), 729 a 7.54 (m,
12H), 8.03 (d, 1H),
8.13 (d, 1H), 8.70 (s,
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1H), 10.50 (s, 1H),
10.85 (s, 1H)

11 9 484.4 1H NMR d (d6-
. DMSO): 4.04 (s, 2H),

(L,- 7 5.20 (s, 4H), 6.89 (s,

: 1H), 7.30 a 7.51 (m, 12

2 H), 8.12 (d, 1H), 8.22

(d, 1H), 8.81 (s, 1H),

10.05 (s, 1H), 11.00 s,
1H)

12 7 476.36 H NMR d (d6-

DMSO): 5.14 (s, 2H),

G:l o 532 (s, 4H), 6.90 (s,

: 1H), 701 (dd, 1H),

7.35 (s, 2H), 7.59 (m,

. 2H), 7.80 (m, 6H), 7.90

(d, 2H), 10.38 (s, 1H) +
0.1 EtOAc

13 8 604296023 |IH NMR d (d6
L DMSO): 1.55 (s, 6H),

%( r')"'ﬂ:r 2,07 (s, 3H), 5.33 (s,
7 4H), 6.95 (s, 1H), 7.40

(s, 2H), 7.56 (m, 2H),
7.73 (m, 4H), 7.90 (d,
2H), 7.98 (dd, 1H), 8.13
(d, 1H), 8.63 (s, 1H),
9.71 (s, 1H), 10.82 (s,

1H)
14 9 562,28 56027 [lH NMR d (d6
% o P s o
32 (s, 4H), 6.97 (s,
° _,0’ 1H), 7.40 (s, 2H), 7.57

(m, 2H), 7.75 (m, 4H),
7.90 (d, 2H), 8.09 (d,
1H), 8.21 (dd, 1H), 8.82
(s, 1H), 9.90 (s, 1H),
10.99 (s, 1H)

15 11 | 53441 1H NMR d (d6-
DMSO): 3.22 (t, 2H),

({Q,\,(:r“"" 3.28 (2, 3H), 3.50 (t,

: 2H), 5.31 (s, 4H), 6.92
i (s, 1H), 7.12 (dd, 1H),
‘\6 7.34 (s, 2H), 7.57 (m,

2H), 7.75 (m, 5H), 7.82
(d, 1H), 7.91 (d, 2H),
10.49 (brs, 1H)

16 11 547.86 IH NMR d (d6
DMSO): 2.20 (s, 6H),
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3.12 (m, 2H), 5.32 (s,
4H), 5.51 (br s, 1H),
6.89 (s, 1H), 7.06 (dd,
1H), 7.37 (s, 2H), 7.57
(m, 2H), 7.74 (m, SH),
7.83 (d, 1H), 7.92 (d,
2H), 10.41 (s, 1H), and
2H under DMSO o
water

17

11

504.54

IH NMR d (d6
DMSO): 1.15 (t, 3H),
3.06 (quartet, 2H), 5.32
(s, 4H), 6.90 (s, 1H),
7.00 (dd, 1H), 7.35 (s,
2H), 7.57 (m, 2H), 7.73
(m, 5H), 7.85 (d, 1H),
7.92 (d, 2H), 10.41 (s,
1H)

18

12

485.5

483.5

IH NMR d (d6-
DMSO0): 5.13 (s, 2H),
5.18 (s, 2H), 531 (s,
1H), 6.88 (s, 1H),
7.00 (dd, 1H), 7.32 (s,
2H), 7.40 (m, 3H), 7.50
(s, 1H), 7.58 (m, 1H),
7.74 (m, 3H), 7.80 (d,
1H), 7.90 (d, 1H), 10.33
(s, 1H)

19

493,
495

1H NMR d (d6
DMSO): 2.35 (3H, s);
531 (4H, s); 6.98 (1H,
t); 7.43-7.48 (6H, m);
7.58-7.61 (2H, m);
7.65-7.71 (3H, m); 8.14
(1H, d); 829 (IH, s);
10.84 (1H, s)

20

13

525

IH NMR d (d6-
DMSO): 3.10 (2H, m);
3.30 (6H, 5);3.60 (2H,
m); 5.19 (4H, s); 6.89
(1H, s); 731-748
(12H, m); 8.29 (2H, m);
892 (1H, s); 11.05
(1H, s}

21

14

509

"H NMR d (d-DMSO):
45 (I1H, d), 525 (s,
4H), 6.9 (s, 1H), 7.40
(m, 6H), 7.5 (m, 2H),
7.6 (m, 2H), 7.75 (dd

1
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1H), 8.10 (4, 1H), 8.3
(s, IH), 10.8 (br s, 1H);

22

494/4
96

IH NMR d (dé
DMSO): 5.25 (4H, s);
5.65 (2H, s); 623 (1H,
d); 6.85 (1H, s); 7.05-
7.15 (3H, m); 7.18-7.22
(5H, m); 7.45-7.55 (2H,
m); 7.58-7.62 (2H, m);
10.16 (1H, br s).

23

476

1H NMR d (dé6-
DMSQ): 5.25 (4H, s);
5.75 (2H, s); 6.22 (1H,
d); 6.90 (1H, s); 7.25-
7.41 (4H, m); 7.50-7.60
(2H, m); 7.70-7.80 (4H,
m); 7.90 (2H, d); 10.19
(1H, brs).

24

15

536/5
38

1H NMR d (d6-
DMSO): 3.25 (3H, s);
520 (4H, s); 6.9 (IH,
1); 7.25 (2H, d); 7.35-
7.40 (4H, m); 7.4-7.55
(2H, m); 7.58-7.63 (2H,
m); 7.68-7.72 (1H, m);
7.75-780 (2H, d);
10.14 (1H, br 5); 10.36
(1H, br s).

25

16

479

477

IH NMR 4 (d6-
DMSO): 5.19 (4H, s);
6.88 (1H, s); 7.26-7.48
(12H, m); 8.40 (1H, d);
8.46 (1H, dd); 9.04
(tH, s); 11.13 (IH, br
5).

26

17

495

493

IH NMR d (d6
DMSO): 5.19 (4H, s);
6.87 (1H, s); 7.28-7.46
(12H, m); 8.21 (1H,
dd); 8.38 (1 H, d); 8.79
(1H, s); 11.14 (1H, br
s).

27

18

498

1H NMR d_(d6-

r\\l% ‘332
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DMSO): 5.18 (4H, s);
6.88 (1H, s); 7.30-7.50
(12H, m); 8.17 (2H,
s); 8.79 (1H, 3);
10.79 (1H, s); 10.93
(1H, br s).

28

460

'H NMR & (ds-DMSO):
2.32 (s, 3H), 2.36 (s,
3H), 3.23 (t, 2H), 4.22
(t, 2H), 5.13 (s, 2H),
6.78 (m, 1H), 7.11-7.24
(brm, 5H), 7.30 (m,
1H), 7.41 (d, 1H), 7.83
(m, 1H), 8.14 (d, IH),
8.37 (m, 1H), 8.82 (s,
1H), 10.74 (brs, 1H)

29

475

"H NMR 5 (d-DMSO):
2.32 (s, 3H), 2.36 (s,
3H), 3.22 (1, 2H), 4.20
(t, 2H), 5.11 (s, 4H),
6.72 (m, 1H), 7.00 (m,
1H), 7.15-7.28 (brm,
5H), 7.41 d, 1H), 7.73
(m, 2H), 8.82 (s, 1H),
10.29 (brs, 1H).

30

'H NMR 8 (ds-DMSO):
2.66 (s, 3H), 5.15 (s,
4H), 6.88 (m, 1H),
7.14 (m, 1H), 7.39-7.47
(brm, 7H), 7.52 (s,
IH), 7.83 (m, 1H),
8.15 (d, 1H), 8.38 (m,
1H), 10.72 (brs, 1H).

31

1b

395

32

H NMR 5 (ds -DMSO):

1.28 (d, 6H), 2.39 (s,
3H), 4.72 (m. 1H), 5.20
(s, 2H), 6.33 (s, 1H),
6.72 (s, 1H), 7.14 (m,
1H), 720 (s, 1H), 7.27
(s, 1H), 7.82 (m, 1H),
8.13 (d, 1H), 8.36 (d,
1H), 10.72 (brs, 1H).
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33 1 H NMR & (dg-DMSO): |

Y 2 ) 1.27 (d, 6H), 4.71 (m,
° LA 1H). 5.21 (s, 2H), 6.73
t 1H), 7.12-729
(brm, SH), 7.22 (m,
1H), 7.56 (m, 1H), 7.83
(m, 1H), 8.14 (d, 1H),
835 (m, 1H), 10.72
(brs, 1H).
34 1b 311
Sk
RN
35 1b 451
"'{&"\n o .,d
G
36 n 1b 398
e
37 1 374 372 '"H NMR & (d-DMSO):
o, 098 (d, 6H), 1.27 (d,
Y ,Q"'" 6H), 2.01 (m, 1H), 3.60
G’l'-i (, 2H). 4.71 (m, 1H),
/L" 6.67 (ap t, 1H), 7.17
(=p d, 2H), 8.39 (d, 1H),
8.63 (dd, 1H), 9.20 (d,
1H), 11.43 (bs, 1H)
3 L 057 @ oy 126
T ALY 6H), 2.00 (m, 1H), 3.78
" (d, 2H), 4.69 (m, 1H),
L 5.12 (s, 2H), 6.58 (1,
1H), 6.99 (dd, 1H), 7.1
(ap d, 2H), 7.73-7.78
(m, 2H), 10.24 (bs, 1H)
39 L DMSOY. 058 ¢4 G
T LYY 1.26 (d, 6H), 2.01 (m,
" 1H), 2.05 (s, 3H), 3.79
(d, 2H), 4.70 (m, 1H),
6.61 (ap t, 1H), 7.14
(ep d, 2H), 7.95 (dd,
1H), 8.08 (d, 1H), 7.59
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1H)

(ap d, 1H), 10.07 (bs,

40

15

422

420

"H NMR 5 (ds-DMSO):
0.97 (d, 6H), 1.26 (d,
6H), 2.03 (m, 1H), 3.01
(s, 3H), 3.79 (d, 2H),
4.70 (m, 1H), 6.63 (ap 1,
1H), 7.14 (ap d, 2H),
7.70 (dd, 1H), 8.12 (d,
1H), 8.34 (ap d, 1H),
(9.83, s, 1H), 10.81 (bs,
1H)

41

M+H
430
M-H
428

"H NMR § (d¢-DMSO):
098 (d, 6H), 1.27 (d,
6H), 1.35 (s, 6H), 2.01
(m, 1H), 3.79 (d, 2H),
4.70 (m, 1H), 5.71 (s,
1H), 6.61 (s, 1H), 7.15
(s, 2H), 8.06-8.15 (m,
2H), 8.76 (ap d, 1H),
9.78 (s, 1H), 10.65 (bs,
1H)

42

15

412
(M+H
co
OH)"
456

H NMR 8 (dg-DMSO):
0.79-0.82 (m, 4H), 0.98
(d, 6H), 1.26 (d, 6H),
1.77 (m, 1H), 2.01 (m,
1H), 4.70 (, 1H), 6.11
(ap 1, 1H), 7.14 (ap d,
2H), 7.95 (dd, 1H),
8.08 (d, 1H), 8.62 (ap d,
1H), 1033 (bs, 1H),
10.64 (bs, 1H)

43

27

M+H
450
M-H
448

"H NMR 3 (dg-DMSO):
098 (d, 6H), 127 (d,
6H), 2.01 (m, 1H), 3.37
(s, 3H), 3.80 (d, 2H),
4.71 (m, 1H), 6.65 (ap
t, 1H), 7.17 (s, 2H),
8.27-8.35 (m, 2H), 8.91
(m, 1H), 11.13 (bs, 1H)

44

lc

352

B (300MHz, DMSO-ds)
0.94-1.02 (6H, d); 1.24-
1.34 (6H, d); 1095-2.10
(1H, m); 3.76-3.84 (2H,
d); 4.64-4.77 (1H, m);
6.64-670 (IH, m);
7.14-7.17 (24, m);
8.25-8.36 (2H, m); 8.85

(1H, m); 11.21 (1H,s)

%

“v

)
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45

<Hon

3-

8 (a)
Tc

& (300MHz, DMSO-dg)
0.94-1.03 (6H, d); 1.26-
1.30 (6H, d); 1.95-2.08
(1H, m); 2.90 (3H, s);
3.75-3.84 (2H, d); 4.04-
426 (2H, d + H)0);
4.65-4.77 (1H, m);
6.64 (1IH, m); 7.15
(2H, m); 7.50-7.62 (1H,
broad t); 7.80-7.90
(1H, d of m);, 8.08-
8.16 (1H, app d); 8.35
(1H,m); 10.84 (1H, m)

46

8 (a)
7c

oy (300MHz, DMSO-d¢)
0.94-1.02 (6H, d); 1.24
1.30 (6H, d); 1.84 (3H,
s); 1.95-2.07 (1H, m);
3.75-3.83 (2H, d), 4.18-
427 (2H, d); 4.64-4.76
(IH,m);, 6.62 (1H, m);
7.15 (2H, m); 7.63-
7.73 (1H, app d of m);
8.05-8.13 (lH, app
d); 8.27 (1H, s); 8.30-
8.38 (1H, app broad t);
10.69 (1H, s)

46a

la

408

406

By (300MHz, DMSO-dg)
126 (d, 6H), 3.05 (1,
2H), 4.25 (t, 2H), 4.72
(sept, 1H), 6.68 (s, 1H),
712 (d, 1H), 7.16 (s,
1H), 7.19 (s, 1H), 7.33
(s. 1H), 7.47 (dd, 1H),
8.30 (m, 2H), 8.83 (s,
1H), 11.23 (bs, 1H)

47

27

504

5w (300MHz, DMSO-
de) 127 (d, 6H), 3.06
(t, 2H), 3.38 (s, 3H),
425 (t, 2H), 4.71 (sept,
1H), 6.68 (t, 1H), 7.11
(dd, 1H), 7.12 (s, 1H),
717 (s, 1H), 7.31 (d,
1H), 746 (dd, 1H),
8.29 (d, 1H), 8.34 (dd,
1H), 892 (d, I1H),
11.14 (bs, 1H)

48

27

584

582

&1 (300MHz, DMSO-ds)

125 (d, 6H), 3.04 (1,
2H), 4.23 (t, 2H), 4.69
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(sept; 1H), 6.67 (s, 1H),
7.11 (d, 1H), 7.15 (s,
1H), 7.20 (s, 1H), 7.31
(d, 1H), 7.46 (m, 3H),
8.07 (dd, 2H), 8.26 (s,
2H), 8.86 (s, 1H), 11.13

(bs, 1H)

49

27

556

o (300MHz, DMSO-
de) 1.27 (d, 6H), 3.04
¢, 2H), 423 (t, 2H),
4.71 (sept, 1H), 6.64 (s.
1H). 7.11 (d, 1H), 7.18
(s, 1H), 722 (s, 1H),
7.32 (s, 1H), 7.46 (dd,
1H), 8.19 (m, 2H), 8.82
(d, 1H), 10.93 (bs, 1H)

50

27

567

51 (300MHz, DMSO-dg)
126 (d, 6H), 3.04 (t,
2H), 4.24 (t, 2H), 4.70
(sept, 1H), 6.64 (t, 1H),
7.11 (dd, 1H), 7.16 (s,
1H), 7.21 (s, 1H), 7.30
(m, 1H), 746 (m, 1H),
8.16 (m, 3H), 8.62 (d,
1H), 8.83 (s, 1H), 8.98
(s, 1H), 10.90 (bs, 1H)

51

27

585

583

&y (300MHz, DMSO-
dg) 1.27 (d, 6H), 2.39
(s, 3H), 2.68 (s, 3H),
3.06 (t, 2H), 4.26 (t,
2H), 4.73 (sept, 1H),
6.69 (t, 1H), 7.12 (d,
1H), 7.17 (s, 1H),
722 (s, 1H), 7.33
(m, 1H), 749 (m,
1H), 8.28 (m, 2H),
889 (s, 1H), 11.10
(bs, 1H)

52

27

618/6
20
(1xC1)

616/6
18
(1xCl)

8 (300MHz, DMSO-dg)
128 (d, 6H), 2.40 (s,
3H), 3.08 (t, 2H), 3.79
(s, 3H), 4.25 (1, 2H),
4.71 (sept, 1H), 6.68 (s,
1H), 7.12 (d, 1H), 7.18
(s, 1H), 7.22 (s, 1H),
7.34 (m, 1H), 7.39 (s,
1H), 7.48 (dd, 1H), 8.30
(m, 2H), 8.92 (s, 1H),
11.15 (bs, 1H)
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53 27 584 81 (300MHz, DMSO-dg)
0.0 126 (d, 6H), 3.04 (1,

YU\.OJ* b 2H), 424 (t, 2H), 4.70

(sept, 1H), 6.66 (t, 1H),

o 7.12 (dd, 1H), 7.18 G,

1H), 7.22 (s, 1H), 7.30
(m, 1H), 7.37 (m, 1H),
7.45 (dd, 1H), 7.67 (tn,
1H), 7.78 (dt, 1H), 7.96
(dt, 1H), 8.822 (s, 2H),
8.86 (s, 1H), 11.08 (bs,

1H)

54 7T 606|604 | & GO DG
o 1.26 (d, 6H), 3.04

YA (t, 2, 435 t, 2H),

: 471 (sept, 1H), 6.64

l(]'(. (t, 1H), 7.00 (d, 1H),

7.12 (dd. 1H), 7.16 (s,
1H), 7.22 (s, 1H), 7.32
(m, 2H), 7.46 (dd, 1H),
8.14 (d, 1H), 8.22 (dd,
JH), 8.83 (t. 1H), 10.87
(bs, 1H)

55 16 451 449 ?Hzgoglmglz_bnhgso-dqm )

u . " , 3.06 (t,
Ao 2H), 4.26 (1, 2H), 4.72
ot (sept, 1H), 6.65 (s, 1H),
q; 7.12 (d, 1H), 7.18 (s,
¢ 1H), 7.23 (s, H), 7.32
(s, 1H), 7.47 (m, 1H),
8.23 (d, 1H), 8.32 (dd,
1H), 8.95 (s, 1H), 10,
81 (bs, 1H)

56 la 329.48 | 327.46

57 la 354.46 | 352.43

77
Notas:

* Productos finales preparados por el método de hidrolisis 2a; materiales
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iniciales requeridos de acuerdo con la metodologfa de alquilacién genérica
seguida por acoplamiento (Ruta 1).

** Productos finales preparados por método de afinacion reductora 6;
materiales iniciales requeridos de acuerdo con la metodologia de
alquilacién genérica seguida por acoplamiento (Ruta 1) ¢ hidrdlisis (Ruta
2a).

*#* Productos finales preparados por hidrélisis (Ruta 2a) o acoplamiento de
cloruro de 4cido (Ruta 1); materiales iniciales requeridos de acuerdo con la
metodologia de alquilacién genérica seguida por acoplamiento (Ruta 1).

EJEMPLO KK:
Por métodos andlogos a los descritos més arriba se elaboraron también los

siguientes compuestos, Ejemplos niimero KK a KKj.

N

ZI:E.I-EF]IT#..L.QI:'\-I-':”-\.“IIV” ';T_\Tl_.{ A " B
1 2b* 522 |520 |!H NMR d (d6-DMSO):
5.20 (4H, s); 6.95 (1H, s);
?] ,OJ" 7.25 (2H, 5);7.30-7.5 (4H,
. m); 7.5 (2H, m); 7.6 (2H,

m); 7.8 - 8.0 (4H, s).

2 1 494 Sin datos

3 1 556/ | NMR no correcta

S:H 03: 558

4 2b 522 1H NMR d (d6-DMSO):
5.25 (4H, s); 6.95 (IH,
8); 7.25 (2H, s);7.35-7.55
(7H, m); 7.6 - 7.7 (3H,
m); 8.05 (1H, d); 8.4
(1H, s); 10.3 (1H, br s);




« WO 03015774

-153-

Apemplo Esiroctara

PCT/GB02/03748

12,9 (1H, br s).

5 2b* |536 |534

IH NMR d (d6-DMSO):
3.4 (2H, s); 5.2 (4H, s);
6.95 (1H, s); 7.2 (4H, m);
7.4 (4H, m); 7.5 (2H, m);
7.6 -7.7 (4H, m); 10.1
(1H, br s).

6 1 519

IH NMR d (dé6-
DMSO0): 5.2 (4H, s); 6.95
(I1H, m); 7.25 (2H, m);
7.4 (SH, m); 7.5 (2H, m);
7.55 - 7.65 (4H, m); 7.9
(2H, m); 82 (1H, s);
10.3 (1H, br s).

7 1 577

V. espectro deficiente

* Para Ejemplos KK, y KK, los intermedios de éster se prepararon por ruta

1:

0;".,@1,,01?
e

"H NMR § (d-DMSO): 3.8 (3H, s); 5.25 (4H, s); 6.95 (1H, t); 7.25 (2H, d);
7.4 (4H, m); 7.5 (2H, m); 7.6 (2H, m); 8.0 (4H, q); 10.6 (1H, br s).

ANy
-0



b

J— - peroBznors <10
CJC’,‘I:},NJ:JJ‘r

'H NMR 5 (de-DMSO): 1.2 (3H, t); 3.6 (2H, s); 4.1 (2H, q); 5.25 (4H, s);
6.95 (1H, t); 7.2 (4H, m); 7.4 (4H, m); 7.5 (2H, m); 7.6 (2H, m); 7.7 (2H,
m); 10.15 (1H, br s).

EJEMPLO LL:
Por métodos andlogos a los descritos mds arriba se elaboraron también los

siguientes compuestos, Ejemplos namero LL; a LL;.

“Fyemplo  Fstructur

1 la 360

4y
OT‘"
2 la 382
3
"-;mo :Q
3 la 412
p -
5770

EJEMPLO MM:
Por métodos andlogos a los descritos més arriba se elaboraron también los

siguientes compuestos, Ejemplos nameros MM, a MM..
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1 la 385
Mo
-{i"‘b"tﬂ
2 la 371
>0

BIOLOGICOS
Anélisis:
Los efectos biologicos de los compuestos de Féormula (I) o (IA) o (IB)

pueden analizarse en la siguiente forma:

(1) La actividad enzimética de la GLK puede medirse incubando
GLK, ATP y glucosa. La velocidad de formacion de producto puede
determinarse acoplando el ensayo a G-6-P dehidrogenasa, sistema
NADP/NADPH y midiendo el aumento en la densidad dptica a 340nm
(Matschinsky y colegas 1993).

(2) Un estudio de fijacion a receptores GLK/GLKRP para medir las
interacciones de unién entre GLK y GLKRP. El método puede utilizarse
para identificar compuestos que modulan GLK modulando la interaccion
entre GLK y GLKRP. GLKRP y GLK se incuban con una concentracion
inhibidora de F-6-P, opcionalmente en la presencia del compuesto de
prueba, y se mide la magnitud de interaccion entre GLK y GLKRP.
Compuestos que desplazan F-6-P o en cualquier otra forma reducen la
interaccién GLK/GLKRP se detectarin por una disminucién en la cantidad
de complejo GLK/GLKRP formado. Compuestos que promueven el la
unién F-6-P o en cualquier otra forma mejoran la interaccion GLK/GLKRP
se detectardn por un aumento en la cantidad del complejo GLK/GLKRP
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formado. Un ejemplo especifico de tal estudio de fijacién de receptores se
describe mads adelante.

Andlisis de proximidad de centelleo GLK/GLKRP

Se encontrd que los compuestos A a S (descritos en Ejemplos A a S)
y 1 a 118 (descritos en Ejemplos T a Y) tienen una actividad de por lo
menos 40% de actividad a 10 pym cuando se estudian en el anilisis de
proximidad de centelleo GLK/GLKRP descrito més adelante.

GLK humana recombinante GLK y GLKRP se usaron para
desarrollar un SPA (anélisis de proximidad de centelleo) de 96 pozos "mix
and measure” (“mezclar y medir™) como se describe en WO01/20327 (cuyo
contenido se incorpora aqui por referencia). GLK (biotinilada) y GLKRP
se incuban con perlas SPA enlazadas a estreptavidina {(Amersham) en la
presencia de una concentracién inhibidora de [3H]F-6-P radiomarcada
(Amersham Custom Synthesis TRQ8689), que emite una sefial.
Compuestos que desplazan la F-6-P o en cualquier otra forma trastornan la
interaccion de union GLK / GLKRP harin que se pierda esta sefial.

Se realizaron estudios de fijacion a receptores a temperatura ambiente -

durante 2 horas. Las mezclas de reaccién contenfan SOmM Tris-HCI] (pH
7.5), 2mM ATP, SmM MgCl,, 0.5mM DTT, GLK biotinilada recombinante
(0.1 mg), GLKRP recombinante (0.1 mg), 0.05mCi [3H] F-6-P (Amersham)
para producir un volumen final de 100ml. Luego de la incubacidn, se
determiné la magnitud de la formacion del complejo GLK/GLKRP por la
adicién de 0.1mg/pozo de perlas SPA enlazadas a avidina (Amersham) y
conteo de centelleo en un TopCount NXT Packard.

(3) Un estudio de fijacién de receptores F-6-P / GLKRP para medir la
interaccién de unién entre GLKRP y F-6-P. Este método puede usarse para
proporcionar informacién adicional sobre el mecanismo de accion de los
compuestos. Los compuestos identificados en el estudio de fijacién de
receptores GLK/GLKRP pueden modular la interaccién de GLK y GLKRP

A%

3~
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desplazando F-6-P o modificando la interaccién GLK/GLKRP en alguna
otra forma. Por ejemplo, generalmente se sabe que las interacciones
proteina-proteina ocurren por interacciones a través de miiltiples sitios de
unién. En consecuencia es posible que un compuesto que modifica la
interaccion entre GLK y GLKRP pudiera actuar fijandose a uno o més de
varios sitios de uni6n diferentes.

El estudio de fijacion a 'receptores F-6-P / GLKRP identifica
unicamente aquellos compuestos que modulan la interaccién de GLK y
GLKRP desplazando F-6-P de su sitio de unién en GLKRP.

GLKRP se incuba con el compuesto de prueba y una concentracion
inhibidora de F-6-P, en la ausencia de GLK, y se mide la magnitud de la
interaccion entre F-6-P y GLKRP. Los compuestos que desplazan la
fijacién de F-6-P a GLKRP pueden detectarse por un cambio en la cantidad
de complejo GLKRP/F-6-P formado. Un ejemplo especifico de tal estudio
de fijacion a receptores se describe mds adelante.

Andlisis de proximidad de centelleo F-6-P / GLKRP

Se uso GLKRP humana recombinante para desarrollar un andlisis de
proximidad de centelleo de 96 pozos “mix and measure” (“mezclar y
medir™) como se describe en W001/20327 (cuyo contenido se incorpora
aqui por referencia). GLKRP marcada FLAG “FLAG-tagged” se incubé
con perlas SPA recubiertas de proteina A (Amersham) y un anticuerpo anti-
FLAG en la presencia de una concentracién inhibidora de [3H]F-6-P
radiomarcada. Se genera una sefial. Los compuestos que desplazan la F-6-
P hardn que esta sefila se pierda. Una combinacién de este analisis y el
estudio de fijacion a receptores GLK/GLKRP permitirda al observador
identificar compuestos que alteran la interaccion de unién GLK/GLKRP
desplazando F-6-P.

Se realizaron estudios de fijacibn de receptores a temperatura
ambiente durante 2 horas. Las mezclas de reaccién contenian 50mM Tris-
HCIl (pH 7.5), 2mM ATP, 5SmM MgCl,, 0.5mM DTT, GLKRP FLAG

A
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tagged recombinante (0.1 mg), anticuerpo Anti-Flag M2 (0.2mg) (IB]
Kodak), 0.05mCi [3H] F-6-P (Amersham) para producir un volumen final
de 100ml. Luego de la incubacidn, se determiné la magnitud de formacién
del complejo F-6-P/GLKRP por adicién 0.1mg/pozo de perlas SPA
enlazadas proteina A (Amersham) y conteo de centelleo en un TopCount
NXT Packard.

Produccion de GLK recombinante y GLKRP:

Preparacion de mARN

Se prepar6 mARN total de higado humano por homogeneizacién
Polytron en 4M guanidina isotiocianato, 2.5mM citrato, 0.5% Sarkosyl,
100mM b-mercaptoetanol, seguido por centrifugacién a través de 5.7M
CsCl, 25mM acetato de sodio a 135,000g (méx.) como se describe en
Sambrook J, Fritsch EF & Maniatis T, 1989.

Poly A" mARN se preparé directamente usando un kit de aislamiento
mARN FastTrack™ (Invitrogen).

Amplificacion PCR de GLK y secuencias cADN GLKRP

Se obtuvo GLK humana y cADN GLKRP por PCR de mARN
hepéatico humano usando técnicas establecidas descritas en Sambrook,
Fritsch & Maniatis, 1989. Se disefiaron cebadores PCR de acuerdo con
GLK y secuencias cADN GLKRP mostradas en Tanizawa y colegas 1991 y
Bonthron, D.T. y colegas 1994 (corregido posteriormente en Warner, J.P.
1995).

Clonado en vectores Bluescript Il

GLK y cADN GLKRP se clonaron en E. coli usando pBluescript II,
(Short y colegas 1998) un sistema vector de clonado recombinante similar
al empleado por Yanisch-Perron C y colegas (1985), que comprendia un
colEl-based replicon con un fragmento ADN polienlazante que contenia

miultiples sitios de restriccién Unica, flanqueados por secuencias de

v
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promotor bacteriéfago T3 y T7; un origen de fago filamentoso de

replicacion y un gen marcador de resistencia al firmaco ampicilina.

Transformaciones

Transformaciones de E. Coli se llevaron generalmente a cabo por
electroporacién. Cultivos de 400 ml de cepas DHSa o BL21 (DE3) se
reprodujeron en caldo L a un OD 600 de 0.5 y se cosecharon por
centrifugacién a 2,000g. Las células se lavaron dos veces en agua
deionizada helada, se resuspendieron en 1ml 10% glicerol y se almacenaron
en alicuotas a -70°C. Se desalinizaron las mezclas de ligacién usando
membranas Millipore V series™ tamafio de poro (0.0025mm)). Se
incubaron 40ml de células con 1ml de mezcla de ligacion de ADN pldsmido
en hielo durante 10 minutos en cubetas de electroporacion 0.2cm, y luego se
pulsaron utilizando un aparato Gene Pulser™ (BioRad) a 0.5kVcm™,
250mF, 2507. Los transformantes se seleccionaron en L-agar suplementado

con tetracilina a 10mg/ml o ampicilina a 100mg/ml.

Expresion

Se expresé GLK del vector pTB375NBSE en células de E.coli BL21,
produciendo una protefna recombinante que contenia una etiqueta 6-His
inmediatamentey adyacente a la metiotina N-terminal. Alternativamente,
otro vector apropiado es pET21(+)DNA, Novagen, No. Cat 697703. Se
utiliz6 la etiqueta 6-His para pemmitir la purificacion de la proteina
recombinante en una columna empacada niquel-dcido nitrilotriacético
azarosa adquirida de Qiagen (No. Cat 30250).

Se expresé GLKRP del vector pFLAG CTC (IBI Kodek) en células
de E.coli BL21, produciendo una proteina recombinante que contenfa una
etiqueta FLAG C-terminal. La proteina se purifico inicialmente por
intercambio de iones de sefarosa DEAE seguida por la utilizacion de la
etiqueta FLAG para purificacion final en una columna de inmunoafinidad
anti-FLAG M2 adquirida de Sigma-Aldrich (No. Cat A1205).
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Biotinilacién de GLK:

Se biotinild GLK por reaccion con biotinamidocaproato N-
hidroxisuccinimida éster (biotina-NHS) adquirida de Sigma-Aldrich (No.
Cat B2643). Brevemente, grupos amino libres de la proteina diana (GLK)
se hacen reaccionar con biotina-NHS con una relacién molar definida que
forma enlaces amida estables que resultan en un producto que contiene
biotina covalentemente ligada. El exceso, biotina-NHS no-conjugada, se
retira del producto por didlisis. Especificamente, se agergaron 7.5mg de
GLK a 0.31 mg de biotina-NHS en 4mL de 25mM HEPES pH7.3, 0.15M
KCl, 1mM ditiotreitol, ImM EDTA, 1mM MgCl, (tampdn A). Esta mezcla
de reaccion se dializo contra 100mL de tamp6én A que contenia 22mg
adicionales de biotina-NHS. Después de 4 horas se retirdé el exceso de
biotina-NHS por una didlisis extensiva contra el tampon A.

COMPOSICIONES FARMACEUTICAS

Las siguientes ilustran formas farmacéuticas representativas de la invencién
como se definen aqui (designdndose el ingrediente activo "Compuesto X"),

para uso terapéutico o profilactico en humanos:

(@) Tabletal Mpg/tableta
Compuesto X .......cccciciecrieieicenecerarcrcassnnenn 100
Lactosa PhEur.....ccccooiviiiiiiiiiiiniciiniiinicnnann 182.75
Croscarmelosa S0diCa.......cccererinreiernraiinnnecanne 12.0
Pasta de almidén de maiz (5% p/v pasta)............. 2.25
Estearato de magnesio..........cvcrveeierescasnsiersnren 3.0

(b) Tabletall Mg/tableta

Compuesto X 50
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Lactosa Ph.EUr.......c.ccovvimiiciiiininenicciinesan, 223.75
Croscarmelosa sédica.........ccoevnreiiiinniniienin 6.0
Almidonde maiz ......cc..cevveiiiciiiaciniiriinncennan. 15.0
Polivinilpirrolidona (5% p/v pasta).................. 225
Estearato de magnesio........cccvcveriiiinvceiriecnnnen 3.0

(c) Tabletalll Mg/tableta
Compuesto X 10
Lactosa PhEUr .......cccccciiiiiiicnieccniiincininnineen 93.25
Croscarmelosa s0dica......ccccvveinieireciriierinnne 4.0
Pasta de almidon de maiz (5% p/v pasta)............. 0.75
Estearato de magnesio........cccceuierrimrerenianarsenn 1.0

(d) Capsula Mg/capsula
Compuesto X .....cevvninriancinnrerrorimninninncanss 10
Lactosa Ph.EUr .....cc.eniniiriiicnncr e 488.5
Magnesio ......ccciieririiiniiireiiisresassntnrnannene 1.5

(¢) Inyeccionl (50 mg/ml)
Compuesto X .....ccoomniriiiiiiminriiiirineisrannaees 5.0% p/v
1M Solucién de hidréxido de sodio................... 15.0% viv
0.1M écido clorhidrico (para ajustar pH a 7.6)

Polietilen glocol 400............cccccoiniiinnniaenn. 4.5% piv
Agua para inyeccion a 100%

() Inyeccidn II 10 mg/ml
Compuesto X ...cccoermrreversminrirsrearassnrareeanns 1.0% p/v
Fosfato de s0dio BP ........ccveeviiiiieninniinnnnnne. 3.6% piv
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0.1M Solucion de hidréxido de sodio.................. 15.0% viv
Agua para inyeccion a 100%

(g) Inyecciénlll (1 mg/ml, tamponada a pH6)
Compuesto X .....cccciiieisierermrirnrinniisacenannn. 0.1% p/v
Fosfato de sodio BP ........cccovvviieiicnniniirannnanns 2.26% p/v
Acido CRtHICO. .. .uvvrrrnnnniiierinresseessseenennannne 0.38% p/v
Polietilen glicol 400........c.c.ccovviiiiiiiiinnannnen. 3.5% plv
Agua para inyeccién a 100%

(h) Aerosoll mg/ml
Compuesto X .......ccciiiiininniiiiiiiiiieneieiananees 10.0
Trioleato de sorbitdn..........cccvcvevnivniicennnnnnnes 13.5
Triclorofluorometano .........c.cccoceevreininnaneen 910.0
Diclorodifluorometano .........covceciiniinnnnnnae 490.0

@) Aerosol 11 mg/ml
Compuesto X ......covciniacinrieriesecnsernasiarnnrsaen 0.2
Trioleato de sorbitdn...........ccccveveeirinmiareranenns 0.27
Triclorofluorometano ...........ccccciisieiinnerersnnn 70.0
Diclorodifluorometano ...........cccciiiecrennecneens 280.0
Diclorotetrafluoroetano ........ccoceieivivnrannanns 1094.0

) Aerosol 111 mg/ml
Compuesto X ......cccvvveveciniierrainirerecranenn 205
Trioleato de SOrbithn........ccceuvererritiimnennnnneens 3.38
Triclorofluorometano ........ccccecvierirnieiannnen 67.5
Diclorodifluorometano .........cococieiivereneinnnnne 1086.0

Diclorotetrafluoroetano .......ccovvvvrrirreerrerveres 191.6
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(k) Aerosol IV mg/ml|
Compuesto X 25
Lecitina de SOya........cccciiririienieniiiinsmcircnens 2.7
Triclorofluorometano ............eccvuinrnreccnnrae 67.5
Diclorodifluorometano .........ccc.cvceeinieennnn, 1086.0
Diclorotetrafluoroetano ............c.cceecvvecennne. 191.6

()] Ungiiento ml
Compuesto X ......ccveeemiiieniirirminrirneea 40 mg
| 171 0T ) 300 pul
Y - 300 pl
1-Dodecilazacicloheptan-2-0na..........cccevrrrenen. 50 ul
Propilen glicol.........ccoivmmeuiiiariiiireninnecenennns alml

Nota

Las formulaciones anteriores pueden obtenerse por
procedimientos convencionales bien conocidos en el arte farmacéutico. Las
tabletas (a)- (c) pueden proveerse de una cubierta gastrorresistente por
medios convencionales, por ejemplo proveerse una cubierta de ftalato de
acetato de celulosa. Las formulaciones de aerosol (h)- (k) pueden usarse en
conjuncion con dispensadores estindar de aerosol con dosis medidas, y los
agentes de suspension trioleato de sorbitdn y lecitina de soya pueden
sustituirse por un agente de suspension alternativo tales como monooleato
de sorbitin, sesquioleato de sorbitdn, polisorbato 80, poliglicerol oleato o
dcido oleico.
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REIVINDICACIONES:
1.  El uso de un compuesto de Férmula (I) o una sal, solvato o

profédrmaco del mismo, en la preparacién de un medicamento para

uso en el tratamiento o prevencion de una enfermedad o condicién

médica mediada por GLK:
5 P
(R3),
Férmula (I)
en donde
mes0,102;

nes0,1,2,364;

cada R' se selecciona independientemente de OH, -(CH,),4OH, -
CH; F., {CH3)14<CH;3F,, -OCH; F,, halo, C,¢alquilo, C,.
salquenilo, Cy¢alquinilo, NH;, -NH-C ,alquilo, -N-di<{C,.
salquil), CN, formilo, fenilo o heterociclilo sustituido
opcionalmente por C,alquilo;

cada R?es el grupo Y-X-

en donde cada X es un enlazante seleccionado independientemente

de:
-0-Z-, -0-2-0-Z-, -C(0)0-Z-, -OC(0)-Z-, -S-Z-, -SO-Z-, -
SOyZ-, -N(R)-Z-, -N(R®)SOz-Z-, -SO,N(R®)-Z-, (CH,)\+-
CH=CH-Z-, -C=C-Z-, -N(R%CO-Z-, -CONR®-Z-, -
C(O)N(R®)S(O)-Z-, -S(O)LN(R®C(0)-Z-, -C(O)Z-, -Z-, -
C(0)-Z-O-Z-, -N(R%)-C(0)-Z-0-Z-, -0-Z-N(R%)-Z-, -O-C(0)-
Z-0O-Z- o un enlace directo;

cada Z es independientemente un enlace directo, Cy¢alquenileno o
un grupo de la formula -(CH,),-C(R*), {CH,)¢~;

cada Y se selecciona independientemente de aril-Z'-, heterociclil-Z'-,
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Cs. cicloalquil-Z'-, C,alquilo, C; salquenilo, C,.¢alquinilo, -
(CHy)14 CH3F, o -CH(OH)CH,F,; en donde cada Y se
sustituye independientemente en forma opcional por hasta 3
grupos R
cada R* se selecciona independientemente de halo, -CHj F,,
CN, NH,, C;salquilo, -OC;salquilo, -COOH, -
C(0)OC,.salquilo, OH o fenil sustituido opcionalmente
por C,alquilo o -C(O)OC,_alquilo,
o R’-X'-, donde X' es independientemente como se
define en X mds arriba y R® se selecciona de hidrégeno.
C,.salquilo, -CH; F,, fenilo, naftilo, helerociclilo o C;.
scicloalquilo; y R se sustituye opcionalmente por uno o
més sustituyentes seleccionados independientemente de:
halo, C,_salquilo, OC,salquilo, -CH;,Fs, CN, OH, NH,,
COOH, o -C(0)OC,.¢alquilo,
cada Z' es independientemente un enlace directo, C,.
salquenileno o un grupo de la férmula -(CH,),~C(R®),-
(CH2)g
R® se selecciona de fenilo o un heterociclilo, y R® se sustituye
opcionalmente por uno o mis R’ groups;
R® se selecciona independientemente de hidrégeno, C,salquilo o ~C,.
«alquil-O-C,alquilo;
R® se selecciona independientemente de hidrégeno, halo, C,alquilo o -C;.
48lquil-O-C, 4alquilo;
cada R’ se selecciona independientemente de:
Cicalquilo, Csealquenilo, Cagalquinilo, (CHa)osarilo, (CHa)o.
sheterociclilo, (CHy)-3Cs.rcicloalquilo, OH, C¢alquilo, OH, halo,
Cisalquil-halo, OC,alquilo, (CH2)03S(O)2R®, SH, SO, tioxo,
NH;, CN, (CHz)osNHSO,R", (CH2)03COOH, (CHz)os-O-(CH2)oaR’,
(CH2)osC(OXCH2)oaR®,  (CHz)esC(O)OR®,  (CH,)osC(O)NH,
(CH2)osC(ONH(CH2osR",  (CH)osNH(CHz)osR',  (CHako
sNHC(OXCHosR%  (CHosC(OINHSOrR'  y  (CHa)o
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3SO,NHC(O)- R® en donde una cadena alquilo, anillo cicloalquilo o

anillo heterociclilo dentro de R se sustituye opcionalmente por uno

o més sustituyentes seleccionados independientemente de: C,.

salquilo,-OH, halo, CN, NH,, N-Cialquilamino, N,N-di-C,.

salquilamino y OC,_4alquilo;
R® se selecciona de hidrégeno, C,.alquilo, arilo, heterociclilo, C;.
wcicloalquilo, OH, Cialquil-OH, COOH, C(0)OC,ealquilo, N(R®)C;.¢
alquilo, OC,salquilo, Cy4alquilOC(0)C,.salquilo, C(OHXC,.calquil)C,.
salquilo; en donde una cadena alquilo o arilo, heterociclilo o anillo
cicloalquilo dentro de R® se sustituye opcionalmente por uno o més
sustituyentes seleccionados independientemente de: C,alquilo, OH, halo,
CN, NH;, -NH-C,alquilo, -N-di(C,_salquil) y OC, 4alquilo,

cada a es independientemente 1, 2 6 3;

p es un entero entre 0 y 3;

gesunenteroentre 0y 3;

yp+tq<4
con la condicién que cuando R? es 2-piridilo y X es distinto a -Z-, -C(O)-Z-
O-Z-, -N(R®)-C(0)-Z-0-Z- 6 -O-Z-N(R%)-Z-, entonces R no puede ser
mono-sustituido en la posicién 5- con un grupo R’ seleccionado de COOH
6 C(0OYOC, ¢alquilo.

2.  Una composicion farmacéutica que comprende un compuesto de
Férmula (I) como se reivindica en la Reivindicacién 1, o una sal,
solvato o profarmaco del mismo, junto con un diluyente o
transportador farmacéuticamente aceptable para uso en la preparacion
de un medicamento para uso en el tratamiento o prevencion de una
enfermedad o condicién médica mediada por GLK.

3.  Uncompuesto de Formula (Ib) o una sal, solvato o profirmaco del

mismo



5 \
WO 03015774 PCT/GB02/03745 /b_\\

-189 -

(A= ~~cb
(R?),
Formula (Ib)
en donde
mesO0,162;
mes1,2,03;
yn+tmes263;
cada R' se selecciona independientemente de OH, {(CH,),4OH, CHa,F,,
(CH;),«CH;F,, OCH3F,, halo, OCH;, C,H;O0, CH;C(0O)O-
Ci-¢alquilo, Cy.ealquenilo, C;alquinilo, NH, C, alquilo, -N-
di-(Calquil), CN, formilo, fenilo o heterociclilo sustituido
opcionalmente por C;alquilo;
cada R? es el grupo Y-X-
con la condicién que Y-X no puede ser CH;0, C;HsO 6 CH;C(0O)O-
en donde cada X es un enlazante seleccionado independientemente de
-0-Z-, -0-Z-0-Z-, -C(0)0-Z-, -0OC(0)-Z-, -S-Z-, -SO-Z-, -SO;-Z-, -
N(R®-Z-, -N(R®SO;-Z-, -SO,N(R%-Z-, -CH=CH-Z-, -C=C-Z-, -
N(R®)CO-Z-, -CON(R®)-Z-, -C(O)N(R®)S(0)-Z-, -S(O)N(R*)C(O)-
Z-, -C(0)-Z-, -Z-, -C(0)-Z-0-Z-, -N(R®)-C(0)-Z-O-Z-, -O-Z-N(R%-
Z-, -O-C(0)-Z-O-Z- o un enlace directo excepto donde Z es C,.
salquilo;
cada Z es independientemente un enlace directo, C,4alquenileno o
un grupo de la formula (CHz),-C(R*),<(CHz),~;
cada Y se selecciona independientemente de aril-Z'-, heterociclil-Z'-,
Ca; cicloalquil-Z'-, C\alquilo, C;¢alquenilo, C,.alquinilo, -
(CH3)4CH3.F, 0 -CH(OH)CH),F,; en donde cada Y se
sustituye independientemente en forma opcional por hasta 3
grupos RY;
cada R* se selecciona independientemente de halo, -CHj.F,,
CN, NH,, Cialquilo, -OCsalquilo, -COOH, -
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C(0O)OC,¢alquilo, OH o fenilo sustituido opcionalmente
por C,.ealquilo o -C(0)OC,alquilo,

o R%-X', donde X' es independientemente como se
define en X mis arriba y R® se selecciona de hidrégeno,
C,¢alquilo, -CH;F,, fenilo, naftilo, heterociclilo o C;.
scicloalquilo; y R® se sustituye opcionalmente por uno o
mas sustituyentes seleccionados independientemente de:
halo, C,alquilo, OC,4alquilo, -CH,,F,, CN, OH, NH.,
COOH, o -C(0)OC,salquilo,

cada Z' es independientemente un enlace directo, C,.
calquenileno o un grupo de la férmula (CH,),-C(R%*),-
(CHa)q;

R® es heterociclilo, en donde el stomo en la posicion 2 del anillo
heterociclilo relative al grupo amida, al cual se une R’ es un
heterodtomo y cuando el dtomo en la posicion 2 del anillo
heterociclilo relativo al grupo amida es nitrdgeno, éste es un
nitrogeno hibridado sp?, y R® se sustituye opcionalmente por hasta 2
grupos R’;

R® se selecciona independientemente de hidrégeno, C,.alquilo o -C,.
4alquil-0-C,_calquilo;

R® se selecciona independientemente de hidrogeno, halo, C;alquilo 0 -C,.

4alquil-O-C | 4alquilo;

cada R’ se selecciona independientemente de:

Cisalquilo, Cygalquenilo, Cjsalquinilo, (CH:)ssarilo, (CH)s
sheterociclilo, (CH»)o.aCs.1cicloalquilo, OH, C,salquilo, OH, halo,
C,alquil-halo, OC,alquilo, (CHz)ea$(0)2R®% SH, SO, tioxo,
NH;, CN, (CHo)ssNHSO,R", (CH,)o.3COOH, (CH2)o3-O-(CH,)sR",
(CH2)o:C(OXCH)esR®,  (CH;p3sC(O)OR’,  (CHz)o3C(O)NH:,
(CHa)osC(OINH(CHz)o3R®,  (CHy)osNH(CH,)o3R?,  (CHy)
sNHC(OXCH2)o3RY%;,  (CH2)0sC(O)NHSO,R* y  (CHy)
3SO,NHC(O)- R* en donde una cadena alquilo, anillo cicloalquilo o
anillo heterociclilo dentro de R’ se sustituye opcionalmente por uno



WO 03015774 PCTIGB02/03748

-7 -

o méds sustituyentes seleccionados independientemente de: C,.
salquilo,~-OH, halo, CN, NH,, N-C 4alquilamino, N,N-di-C;.
salquilamino y OC, 4alquilo;

R? se selecciona de hidrdgeno, Ciealquilo, arilo, heterociclilo, C,.

cicloalquilo, OH, C,¢alquil-OH, COOH, C(0O)OC, ¢alquilo,
NR%C,¢ alquilo, OC,ealquilo, CoealquilOC(O)C,alquilo,
C(OHXC,¢alquil)C,¢alquilo; en donde una cadena alquilo o arilo,
heterociclilo o anillo cicloalquilo dentro de R® se sustituye
opcionalmente por uno o més sustituyentes seleccionados
independientemente de: C,4alquilo, OH, halo, CN, NH,, -NH-C,.
«glquilo, -N-diH{C,4alquil) y OC, 4alquilo,

cada a es independientemente 1, 2 4 3;

P es un entero entre 0 y 3;

q es un entero entre 0 y 3;

yptq<4

con la condicién que

(i) cuando R’ es 2-piridilo y X es distinto a -Z-, -C(0)-Z-O-Z-, -N(R®)-
C(0)-Z-0-Z o O-Z-N(R®)-Z, entonces R? no puede ser mono-
sustituido en la posicién 5 con un grupo R’ seleccionado de COOH o
C(0)OC,¢alquilo;

(ii) las posiciones 3,5 en el anillo fenilo (al cual se unen R' y R?) relativo
al enlace amida son sustituidas y por lo menos uno de los grupos en
la posicién 3 y 5 es un grupo R?;

(iii) una cadena C,alquilo no sustituido, no ramificada no puede exceder
en longitud a un Cealquilo;

(iv) cuando n es 2 6 3, entonces unicamente un grupo X puede ser-
NHC(O)-;

(v) cuando R? es piridilo y R es halo o metilo, entonces el anillo fenilo

al cual se une R? no puede ser sustituido por un grupo R? en la
posicién 2- relativa al enlace amida en donde X es -C(O)NH-y Y es
fenilo opcionalmente sustituido, tienilo opcionalmente sustituido o
piridilo opcionalmente sustituido;

%)
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-172-

cuandontmes 2, mesO6mes 1 yR esOH,nes 1 y X es -
NHC(O)- 6 n es 2 y X se selecciona independientemente de -
C(O)NH-, -NHC(O)-, -O-, -S(O;)NH- o un enlace directo en donde
un grupo X es -NHC(O), Y se selecciona de fenilo, ciclohexilo, 4,5-
dihidro-5-oxo-pirazolilo, tienilo, 1,3-dihidro-1,3-dioxo-isoindolinilo,
2-oxo 1-benzopirano o piridilo y Y se sustituye opcionalmente por
R*, entonces R? no puede ser tiazol no sustituido, 4,5-dihidro-5-oxo-
pirazolilo sustituido por triclorofenilo, 4,5,6,7-tetrahidro-
benzo[bJtiofeno sustituiido por etoxicarbonilo o piridilo
opcionalmente de manera independiente mono o di-sustituido por
metilo, etoxi o propilcarbonilamino; y

cuando n+m es 3, m es 0 0 2, R’ se selecciona independientemente de
metilo, metoxi o hidroxi, n es 1, 2 6 3, X se selecciona
independientemente de -O-, -S(O;)NH-, -C(0)-, -S(0)-, -CH,- 0 un
enlace directo, Y se selecciona de pirrolidinilo, morfolino, fenilo,
tetrazolilo o propilo en donde Y se sustituye opcionalmente por R* y

R* se selecciona de di-hidroxi, metoxi, C,alquilo entonces R’ no

. puede ser tetrazolilo, tiazolilo no sustituido o tiazolilo sustituido por

etoxicarbonilmetilo.

Un compuesto de acuerdo con la Reivindicacién 3, o una sal, solvato
o profirmaco del mismo, en donde cada R' se selecciona
independientemente de OH, formilo, CH;_F,, OCH;_F,, halo, C,.
salquilo, NH,, CN, (OH,),4OH o un heterociclilo opcionalmente
sustituido por C,¢alquilo;

A compuesto de acuerdo con la Reivindicacién 3 o Reivindicacién 4,
o una sal, solvato o profirmaco del mismo, en donde cada R? es el
grupo Y-X-, cada X se selecciona independientemente de -Z-, -
CH=CH-Z-, ~O-Z-, -C(0)-Z-, -C(0)O-Z-, -OC(0)-Z-, ,-C(0)-Z-0-Z-
, -0-C(0)-Z-0-Z-, -S-Z-, -SO-Z-, -SO»-Z-, -N(R®-Z-, -N(R*)CO-Z-,
-CON(R®)-Z-, -N(R®)-C(0)-Z-O-Z-, -SO;N(R®)-Z-, - N(R®)SO»-Z- 6 -
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10.

O-Z-N(R%)-Z-; cada Y se selecciona independientemente de C,.
salquilo, Ca ealquenilo, aril-Z'-, heterociclil-Z'-C;.-cicloalquil(CHa)o.
2, -(CH14CH3F, y cada Y se sustituye independientemente en
forma opcional por R*.

Un compuesto de acuerdo con una cualquiera de las Reivindicaciones
3 a 5, o una sal, solvato o profirmaco del mismo, en donde cada rR*
se selecciona independientemente de halo, CH;_F,, OCH,F,, CN,
C..salquilo, OC,_galquilo, COOH, C(O)OC;_salquilo, (CH,)o.COOH,
O(CHz)y.;COOH, CO-fenilo, CONH,, CONH-fenilo, SO,NH,
S0O,C,.calquilo, OH, o fenilo opcionalmente sustituido por uno o mas
grupos R® donde R® se selecciona de hidrégeno, C,_alquilo o
C(0)OC,alquilo;

Un compuesto de acuerdo con una cualquiera de las Reivindicaciones
3 a 6, o una sal, solvato o proférmaco del mismo, en donde R?es un
heterociclilo con contenido de nitrogeno, sustituido opcionalmente
por uno o més grupos R’.

Un compuesto de acuerdo con la Reivindicacién 7, o una sal, solvato
o proférmaco del mismo, en donde R’ se selecciona de tiazol,
benzotiazol, tiadiazol, piridina, pirazina, piridazina, pirazol, imidazol,

pirimidina oxazol e indol.

Un compuesto de acuerdo con una cualquiera de las Reivindicaciones
3 a 8, 0 una sal, solvato o profirmaco del mismo, en donde R’se
sustituye o no se sustituye por un grupo R’,

Un compuesto de acuerdo con una cualquiera de las Reivindicaciones
3 29, o una sal, solvato o profirmaco del mismo, en donde cada R’
se selecciona independientemente de OH, CN, NH,, SO;, tioxo, halo,
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11.

12.

13.

14,

15.

16.
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Ci4alquilo, C,4alquil-OH, O-C,_salquilo, C,4alquil-halo, (CH;),
{COOH, (CH)o.1C(O)OR®, (CHy)o..NH(CH2)o2R®, (CHa)o.
\NHC(OXCHz)o-2R", (CHz)oC(O)NH(CH;)o.2R®, ~(CH:).8(0)-2R",
<(CH2)o.\N(R®)SO,R", (CH3)o.1C(O)N(R*)S(O);R® 6 (CHa)o-
heterociclilo.

Un compuesto de acuerdo con una cualquiera de las Reivindicaciones
3 a 10, o una sal, solvato o proférmaco del mismo, en donde Y es
fenil-Z'- sustituido opcionalmente por halo o C,alquilo.

Un compuesto de acuerdo con una cualquiera de las Reivindicaciones
3 a 11, o una sal, solvato o proférmaco del mismo, en donde cada R?

es el grupo Y-X-, Z en la definicién de X es un enlace directo y Z' en
la definicién de Y es un grupo de la formula -(CH,),-C(R*)-(CHy)q-.

Una composicién farmacéutica que comprende un compuesto de
acuerdo con una cualquiera de las Reivindicaciones 3 a 12 o una sal,
solvato o proféarmaco del mismo, junto con un diluyente o
transportador farmacéuticamente aceptable.

El uso de un compuesto de Férmula (I), como se define en la
Reivindicacién 1, o una sal, solvato o profirmaco del mismo, en la
preparacién de un medicamento para uso en el tratamiento
combinado o prevencion de diabetes y obesidad.

El uso de un compuesto de Féormula (Ib) o una sal, solvato o
profiirmaco del mismo, como se define en la Reivindicacion 3, como

un medicamento.

Un proceso para la preparacién de un compuesto de Férmula (I), o
una sal, solvato o profarmaco del mismo, como se define en la

Reivindicacién 1, que comprende:
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(a) reaccién de un compuesto de Férmula (I1la) con un compuesto

de Férmula (I1Ib),
x' _
0 3
3w
. (@, 5
Férmula (111a) Férmula (I1Ib); o
en donde X' es un grupo saliente

(b)  para compuestos de Formula (I) en donde R? es hidrégeno,
desproteccion de un compuesto de Férmula (IlIc),

u .m,,;io-,-.

Formula (Illc)
en donde P! es un grupo protector;

(R (A9,

(c) para compuestos de Férmula (I) en donde nes 1, 2, 3 6 4,
reaccion de un compuesto de Férmula (IIId) con un

compuesto de Formula (Ille),

XI
y—X* N
RY)(RY,,

3
~R

Férmula (111d) Férmula (I1le)

en donde X' .y X" comprenden grupos que cuando se hacen

reaccionar juntos forman el grupo X;

(d) para un compuesto de Férmula (T)endondenes 1,2,3 64y
X o X' es -SO-Z- 0 -SO,-Z-, oxidacién del correspondiente
compuesto de Férmula (I) en donde X o X' respectivamente
es -S-Z-;

(e) reaccion de un compuesto de Férmula (IIIf) con un
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compuesto de Férmula (111g),
NH,
o
H’
A (AN, X7
Férmula (IIIf) Férmula (l1Ig); o
en donde X2 es un grupo saliente

y, a partir de entonces, si es necesario:

i) convertir un compuesto de Férmula (I) en otro compuesto de
Férmula (I);

ii)  retirar los grupos protectores;

iii) formar una sal, pro-farmaco o solvato del mismo.
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Mayores detalies en cuanto a los plazos nonnativos y ios requisiios de las oficinas selsccionadas se desprenden del Volumen Il de

Se lama la atencidn del soliciants al Articuio 33(5), que ssiablecs que los criterios de novedad, activided Inventiva y poalblidad de
aplicacién Industrial descritvs an Articulo 33(2) a (4) siiven mermmants loa propSalivs del axamen prefiminar
apiicer criterios adicionaies o diferonias pars efecios de decidir al ls invencidn reivindicads s
patentable 0 no® (vésse tambidn Articuln 27 (5)). Los criterios adicionales puaden Inciulr, por sjempio, emsncidn de patantsbllided y
loa requerimisntcs, sl sa parmite ia divuigacién, y de clarided y sustanto de kas relvindicaciones.

de traduccionss y

inlsmacional y qua

Nombre y direccién postal de la Oficina Encargada del
Examen Preliminar Intemacional IPEA
Oficina Europea de Patentes
D-802098 Munich
Tel.: (+40-80) 2300-0, Tx 523850 epmud
Fax: {+ 40-88) 2396-4483

Empieado Autorixado

LODOLO F
Tel: {+48-88) 2390 2828

Formulerks PCT/IPEAM 16 (Agosto 2002) P20473




o

’Ub

I TRATADO SOBRE COOPERACION INTERNACIONAL
EN MATERIA DE PATENTES

PCT

INFORME DE EXAMEN PRELIMINAR INTERNACIONAL

(Articulo 38 y Regla 70 PCT)
g:ﬁ:i;ﬁ?:d;"o?ed:do PROCEDIMIENTO  véase comunicaciin sobre el envio del informe de examen
POSTERIOR prefiminar Internaclonal (Formulario PCTAPEA/418)
100379/WO
No. de Expediente Iintemacional | Fecha Intemacional de Presentacidn (dia/mes/afio) | Fecha de Priorided (diaAnes/afio) |
PCT / GB 02/ 03745 15/08/2002 17/08/2001
Clasificacién Intemacional de Patents (IPC) o Clasificacién Nacional e IPC
AB1K31 /425
Solicants
ASTRAZENECA AB et al.

envia sl solicitants sagdn Articulo 38,

Estos anexos comprenden en totelde ________ hojes.

1. Esis informe de examen preiminer intamacional fus alaborado por ia Oficina Encargada del Examen Preliminar intemacional y sa

Z  Esie INFORME comprende unfotaide 2 hojas, inclusive esta portada

D Ademis se adjuntan ANEXOS al informe; en este caso se trate de hojes con descripciones, reivindicaciones y/o dbujos,
que se modificaron y que sirven da basa a este informe, y/o hojas con comeccionss efeciuades por esta oficina (viase
Regla 70.18 y Seccién 607 de [ss instrucciones sdministrativas al PCT).

3. Esta informe contisne datos con respecio a los sigulentes puntos:

Fax: (+ 2360-4486

I [X] Basedsl informe
n [] Priorded
m @ Sin elaboracién de un dictamen sobre novedad, actividad inventive y posiblilidad de apliicacién industrisl
v D Uniformided deficents de la invencidn
A El Deaciaracién justificada sagin Articulo 3%(2) con respecio s la novedad, is activided inventiva y la poabiikiad de
aplicacién industrial documentos y explicaciones que sustentan esta deciaracidn
VI D Clortos docamentos snumerados
vil D Clertas deficiencias del reglatro inlarmnacional
vill D Clertas cbservacicnes relnclonadas con ia soliciud Intemacional
Facha de presentacién de la peticién Fecha de la conclusién de este Informe
18/02/2003 28/05/2003
Nombre y direccién postal de la Oficina Encargada del Empleado Autorizado
Examen Preliminar Intemacional IPEA
Oficina Europsa de Patantes
D-80268 Munich TZSCHOPPED A
Tel.: (+49-80) 2398-0, Tx 523835 spmud Tel.: (+49-80) 2390 2029

Formulario PCT/IPEA/MDS (portads) P20476 (octubre 2002)
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- INFORME DE EXAMEN PRELIMINAR .
» INTERNACIONAL No. de Solicitud Intemacional PCT /GB 02/ 0 o

. Base del Informe é

La base de este informe de examen preliminar la constituye la solicitud tal como se radicé
originaimente.

. Ausencia de formulacién de opinién en cuanto a la novedad, la actividad Inventiva y
la posibilidad de aplicacién industrial

La cuestién de si la invencién reivindicada parece ser novedosa, implicar una actividad
inventiva o ser aplicable industriaimente no ha sido objeto del examen preliminar
internacional con respecto a las reivindicaciones que no se han investigado (Articulo 17(2)
(a) 6 (3) y Regla 66.1 (e) PCT); véase también el informe de busqueda intemacional).

V. Declaracién motivada bajo Regla 66.2(a)(ll) en cuanto a la novedad, la actividad
inventiva y la posibilidad de aplicacién Industrial

En la medida en que se ha lievado a cabo el examen preliminar internacional (véase [tem
Ill mas arriba en el texto), se sefiala lo siguiente:

A la luz de los documentos citados en el informe de blsqueda intemacional, se
considera que la invencibn como se define en por o menos algunas de las
reivindicaciones, que han sido objeto de un informe de busqueda intemnacional, no
parece satisfacer los criterios mencionados en Articulo 33(1) PCT, es decir, no parece
ser novedosa y/o implicar actividad inventiva (véase informe de busqueda
internacional, en particular los documentos citados X y/o Y y referencias a las
reivindicaciones correspondientes).

Formulario PCT/400NE2 (EPO-03-2002) P20758
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The demand mmust be filed directly with the competent International Prediminary Examining Asghority or, if two ar more Authorities are competeni,

‘with the ana chosen by the applicant.  The full name or two-legier code of that Aushority may be indicated by the applicant on the ine below:
1pEA/ EPO

N0

PCT CHAPTER 11

DEMAND

under Article 31 of the Patent Cooperation Treaty:
The undersigned requests that the intcrnational epplication specified below be the subject of
international preliminary examination according to the Patent Cooperation Treaty and
hereby elects all eligible States (except where otherwise indicated).

For Intemnational Prelimi Examining Authority use only
Identification of IPEA | Date of receipt of DEMAND

Applicant’s or agent's file reference
BoxNo.1 1DENTIFICATION OF THE INTERNATIONAL APPLICATION 100379/WO
Internationa] application No. Intemnastional filing dste (dayw/month/year) (Esrliest) Priority date (dawmonth/vear)
PCT/GB02/03745 15 August 2002 (15.08.02) 17 August 2001 (17.08.01)
Title of invention

COMPOUNDS EFFECTING GLUCOKINASE

Box No.II  APPLICANT(S)

: Tel No.
Name and address: %dﬂrﬂ?wfﬁm elephone No

+44 1625 230148
AstraZeneca AB Facsimile No.
S-151 85 Sddertalje +44 1625 510752
Sweden Teleprinter No.

Applicant’s registration No. with the Office

State (that is, couniry) of nationality: State (that is, country} of residence:
SE SE

ASTRAZENECA: UK LIMITED
15 Stanhope Gate

London, Greater London
W1Y 6LN

United Kingdom

Name and addrass: (Feny nans followed by ghvwen name: for a legal antiy, full official devignation. The addrey et inclucle posal code and e of ecnitry)

State (that s, country) of nationality: State (that is, couniry) of residence:
| GB GB

Name and address: (Family name followed by giver nawe; for a lagal entity, fill official designation. The arddrexs want include possal code and e of cowniry)
BOYD, Scott
Alderley Park
Macclesfield
Cheshire, SK10 4TG
United Kingdom

- Stata (that is, country) of nationality: State (that is, country)} of residence:
GB

m Further applicants are indicated on a continuation sheet.

Form PCT/IPEA/401 (first sheet) (March 2001) See Notes to the demand form



International application No.

Sheet No. 3. PCT/GB02/03745

Continuation of Box No. 11  APPLICANT(S)
[ name of the following sub-baxes is used, this sheet should not be inchadad in the demand.,

Name and address: (Famly neas fllrwad by given nawe; for o lagal stity, full officil desgration. The addrew st inchde peaed rode el owe of conery)
JOHNSTONE, Craig

Alderley Park

Macclesfield

Cheshire, SK10 4TG

United Kingdom

State (that ir, country) of nationality: State (that &r, coumtry) of residence:
GB GB

Neme and address: (Fansly nane followod by given name; for o lagel entity, Al qfficial designation  Tha adddres wast includs pastal code and name of country )
JONES, Clifford, David

Alderiey Park

Macclesfield

Cheshire, SK10 4TG

United Kingdom

State (that Is, couniry) of nationality: State (that is, country) of residence:
GB GB

Name and address: (Fawily noms followed by given name; for o legal omtly, fidi official designation. The eskdress wust incliuse postal code coul neme of comtry))

MCKERRECHER, Darren
Alderley Park
Macclesfield

Cheshire, SK10 4TG
United Kingdom

State (tha! is, coeniry) of nationality: State (that is, counry) of residence:
GB GB

Name and address: (Family name follwed by given acms; for a legal entity, full official designation. The adedress st include pastal code and nome of counery)
BLOCK, Michael, Howard

35 Gatehouse Drive
Waltham, MA 02451
Cheshire, SK10 4TG

United States of America
Staie (that is, country) of nationality: State (that is, country) of residence:
GB us

D Further applicants are indicated on another continuation sheet.

Form PCT/IPEA/4D1 (contimustion sheet) (March 2001) See Notes 1o the demand form
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. 4 International spplication No.
Shect No. . PCT/GB02/03745
Box No. III AGENT OR COMMON REPRESENTATIVE; OR ADDRESS FOR CORRESPONDENCE
The following person is agent D common representiative

and has been sppointed earlicr and represents the applicant(s) also for international preliminery examination.
D is hereby appointed and any carlier appointment of (an) sgent(s)/common representative is hereby revoked.

D is hereby appointed, specifically for the procedure before the International Preliminary Examining Authority, in addition to
the agent(s)/common Tepresentutive appointed earlier.

address: (Famlly name ME’ iven nama; a enti ] designation. Telephone No.
-~ e el o ol i) +44 1625 513228
BRYANT, Tracey, et al e
ASTRAZENECA Facsimile No.
Global Intellectual Property +44 1625 5107562
Mereside, Alderiey Park Teleprinter No.
Macclesfleld,
Cheshire, SK10 4TG Agent's registration No. with the Office
United Kingdom

D Address for correspondence: Mark this check-box where no agent or common representstive is/has been appointed and the
space above is used instead to indicate a special address to which cormespondence should be sent.

Box No. IV BASIS FOR INTERNATIONAL PRELIMINARY EXAMINATION

Statement concerning amendments:*

1. The applicant wishes the international preliminary examination to start on the basls of:
[X] the international application as criginally filed
the description as originally filed

as amended under Article 34

as originally filed
as amended under Article 19 {together with any accompanying statement)
a5 amended under Article 34

the claims

CICIbd Cfel

the drawings as originally filed
as amended under Article 34

0

2 D The applicant wishes any amendment to the claims under Article 19 to be considered as reversed.

3. D The spplicant wishes the start of the international preliminery examnination to be postponed until the expiration of 20 months
from the priority date untess the Intemsationa] Preliminary Examining Authority receives a copy of any amendments made
under Article 19 or a notice from the applicant that he does not wish to make such amendments (Rule 69.1(d)). (This check-
box may be marked only where the time limif under Article 19 has not yet expired.)

* Where no check-box is marked, international preliminary examination will start on the basis of the international application
a3 originally filed or, where a copy of amendments to the claims under Article 19 and/or amendments of the international application
under Article 34 are received by the International Preliminary Examining Authority before it has begun to draw up a written opinion
or the international preliminary examination report, as so amended.

which is the language in which the international application was filed.
D which is the language of a translation fumnished for the purposes of international search.
D which is the language of publication of the international applicatian,
D which is the language of the translation (1o be) furnished for the purposes of international preliminary cxamination.

Box No.V ELECTION OF STATES

The applicant hereby elects all eillglble States (that is, all States which have been designated and which are bound by Chapter II of
the PCT)
excluding the following States which the applicant wishes not to elect:

Form PCT/IPEA/401 (second sheet) (March 2001) Sae Notes fo the demand form



. Sheet No. .5 Intornational application No.
> PCT/GB02/03745
Box No. VI CHECK LIST
The demand is accompanied by the following clements, in the language reforred to in For International Preliminary
Box No. IV, for the purposes of international preliminary examination: Examining Authority use only
received not recelved
1. translation of international applicstion : shects D D
2. amendments under Article 34 : sheets D |
3. copy (or, where required, translation) of
amendments under Article 19 : shects D D
4. copy (or, where required, transistion) of
statoment under Article 19 sheets O (M
5. letter : sheets - O]
6. other gspecify) sheets (| O
The demand iz also accompanied by the item{s) marked below:
1.[f] fee calculation sheet 5.[] statement explaining lack of signature
2.[7] original separate power of attomey 6.[] sequence listing in computer readable form
3.[] original general power of attoraey 7.[] other (specify):

4.[] copy of general power of attorey;
reference number, if any:

Box No. V1l SIGNATURE OF APPLICANT, AGENT OR COMMON REPRESENTATIVE
Next o each signature, indicate the name of the person signing and the capacily in which the person signs (if nech capacity is not obvious from reading the demand).

BRYANT, Tracey, et al

For International Preliminary Examining Autharity use only
1. Date of actual receipt of DEMAND:

2. Adjusted date of receipt of demand due
to CORRECTIONS under Rule 60.1(b):

EI The date of receipt of the demend is AFTER the expiration of 19 months D The applicant has been
from the priority date and item 4 or 5, below, does not apply. informed accordingly.

4 D ;hfd'aomsofmeipofﬂnd:mmdilWHH[Nthepeﬁodnlemnnﬂuﬁnmﬂmpriuﬁtydmuextmdedbyvim:of
: ule 80.5.

5. D Although the date of receipt of the demand is after the expiration of 19 months from the priority date, the delay in arrival
is EXCUSED pursuant to Rule 82,

For International Bureau use anly .

Demand received from IPEA on:

Form PCT/IPEA/401 (last shect) (March 2001) See Notes to the demand form
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PCT CHAPT ER%

N

FEE CALCULATION SHEET

Annex to the Demand

For inermational Prlimizary Examiring Authority wo anly o

. PCT/GB02/03745

Applicant’s or agent’s

file reference 100379/wo | Date stzmp of the IPEA
Applicant

AstraZeneca AB et al

CALCULATION OF PRESCRIBED FEES

1. Preliminery examination fee | EURO 1530.00| p

2. Handling fee (Applicants jrom certain Stater are
entitled to a reduction of 75% of the handling
Where the applicant is (or all applicants are 10
entitled, the amount to be entered al H ix 25% of the
handling fee.) EURO

159.00 | H

3. Total of prescribed fees

o O AL b i, EURO  1689.00

TOTAL

MODE OF PAYMENT

E account u:t,hn ltlioeel?él:mm) D —

D ghgqug D Tovenue stamps
D postal money order D coupons

[] tenkcnn [ other pecis:

AUTHORIZATION TO CHARGE (OR CREDIT) DEPOSIT ACCOUNT
(This mode of payment may not be awailabie ot all IPEAs)

ireas EPO
] Authorization to charge the total fees indicated above. Deposit Account No.: 2810 0023
Bl (his check-bax may be marked only if the conditions for Dae: _14th February 2003
depasit accounts of the IPEA so permit) Authorization .
to charge any deficiency or credit any averpayment in Name:Jénnifer C Bennett
the total fees indicated ahove.
Signature:

Form PCT/IPEA/401 (Annex) (March 2001) See Notes 1o the fee calculation sheet
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"Synthesis and 3
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XP001026086

formula 2
table 1

2-hydroxy-N-{1H-tetrazol-5-y1 Ybenzamides
N-(2-hydroxyphenyl )-1H-tetrazole-5-carboxa
J. MED. CHEM. (1986), 29(4), 538-49 ,

m Firther documsnts ase lsted In e corpimmtion of bax G-

D Puioni lamily members are lsisd In snnex.
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C{Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT

Cadagory

Chalion of doaunent, wth ingleation,where sppropsiaie. of Ihe relevar passagos
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Box | Observations where certain claims were found unsssrchable (Contimuation of tem 1 of first aheet)

This Inlemnational Ssarch Repart has not besn esiabished in respect of cerlain Clelms under Article 17(2)(n) for the joltowing roasons:

1. D Claims Nos..
because they relate o subject matier not required to be ssarched by this Authority, namely:

2. m Ciaima Noa.:
becauss they ralaie to paris of e internalional Appication that do not comply with the prescribed requirements to such
an extent inal no meaningful inemational Saarch can ba carried out, speciically:

see FURTHER INFORMATION sheet PCT/ISA/210

a D Claima Nos.:
becausa thay are depandent claims and are nol dralisd in accordancs with 1ha sscond and third sentances ol Ruls 6.4(8).

Box I Observations where unity of Invention Is lacking (Continustion of item 2 of first sheet)

This Iniemational Searching Authority found multiple Inventions In this intemationsl appitcation, ae iolowes:

1. As af required additional asarch iasa wers imely paid by the applicant, this Intemational Search Raport covars all
ssarchable claima.

2. D As al Gaarchable claims could ba ssarched without sifart justilying an additional les, this Authority did nat nviie payment
af any ackitional fee.

a. D As only soma of the raquired addiional ssarch faea wers timely paid by the apphicant, this intsmational Search Report
covere only thoas ciaims for which fass were paid, specifically claims Nos.-

4. I:I No required addiional search fess were timely pald by the appicant Consaguently, this intemational Saarch Raport ls
rastriciad o the invention Srat menioned in the daims; It is covarad by ciaims Nos.:

Romark on Protest D The ackiitional asarch feas ware accompaniad by the appicant's protest.

D No proteat accompanisd the payment of addiional search lees.

Form PCTASA/210 (continuation of first shaet (1)) [July 1986)
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FURTHER INFORMATION CONTINUED FROM PCTASA/ 210

Continuation of Box I.2

The present claims relate to an extremely large number of possible
compounds. Support within the meaning of Article 6 PCT and/or disclosure
within the meaning of Article 5 PCT is to be found, however, for only a
very small proportion of the compounds claimed. In the present case, the
claims so lack support, and the application so lacks disclosure, that a
meaningful search over the whole of the claimed scope 1s impossible. For
the present scope of claim 3 the initial phase of the search revealed a
very large number of documents relevant to the issue of novelty. So many
documents were retrieved that it 1s impossible to determine which parts
of the claim may be sald to define subject-matter for which protection
might legitimately be sought (Article 6 PCT). For these reasons, a
meaningful search over the whole breadth of the claim 1s impossible.
Consequently, the search has been carried out for those parts of the
claims which appear to be supported and disclosed, namely those parts
relating to the compounds of formula (I) with R2 = 0-CH2-Phenyl or
0—CH2-CH2-Pheny] .

The applicant’s attention 1s drawn to the fact that claims, or parts of
claims, relating to inventions in respect of which no international
search report has been established need not be the subject of an
international preliminary examination (Rule 66.1(e) PCT). The applicant
ts advised that the EPO policy when ‘acting as an International
Preliminary Examining Authority 1s normally not to carry out a
preliminary examination on matter which has not been searched. This 1s
the case irrespective of whether or not the claims are amended following
receipt of the search report or during any Chapter II procedure.
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Paiant cocumant Pubikcation Pamani lamdy Putdication
clied In saarch raport dale Mmamixr(e} dals
JP DB173525 A 09-07-1996 US 5792109 A 11-08-1998
EP 0699448 Al 06-03-1996
US 4146631 A 27-03-1979 GB 1561350 A 20-02-1980
. AU 514372 B2 05-02-1981
AU 3031277 A 10-05-1979
BE 860513 Al 05-05-1978
CA 1094565 Al 27-01-1981
DE 2749518 Al 18-~05-1978
DK 489777 A 06-05-1978
FR 2370041 Al 02-06-1978
HuU 176842 B 28-05-1981
IE 45723 B1 03-11-1982
JP 1357474 C 13-01-1987
JP 53059669 A 29-05-1978
s JP 61021233 8 26-05-1986
¥t (R 78459 Al 14-07-1978
NL 7711901 A 09-05-1978
ZA 7706555 A 30-0B-1978
W0 0119788 A 22-03-2001 AU 7486600 A 17-04-2001
AU 7486700 A 17-04-2001
(W 4 20020959 A3 17-07-2002
EP 1216231 A2 26-06-2002
EP 1216228 A2 26-06-2002
RO 20021229 A 21-05-2002
NO 20021230 A 21-05-2002
WO 0119798 A2 22-03-2001
w0 0119788 A2 22-03-2001
us 2002091116 Al 11-07-2002
AU 4535301 A 12-09-2001
AU 5078301 A 12-09-2001
N0 0164642 A2 07-09-2001
WO 0164643 A2 07-09-2001
us 2002002183 Al 03-01-2002
E%E WO 0144216 A 21-06-2001 AU 2365201 A 25-06-2001
WO 0144216 Al 21-06-2001
EP 1242397 Al 25-09-2002
ND 20022863 A 14-06-2002
us 6353111 B1 05-03-2002
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Duplicate of original printed on 13.08.2002 10:45:08 AM
0 For receiving Office use only
t1  |Intemational Appilcation No.
02 [Intemationsl Flling Date
0-3 Name of recelving Office and "PCT

International Application”

o-4 Form - PCT/AO/M01 PCT Request
0-4-1 | Prepared using PCT-EASY Version 2.92
(updated 01.01.2003)
0-5 Petition
The undersigned requesta that the
present intemational application be
processed according to the Patent
Cooperation Treaty
0-8 m::gom“(npnmdbvﬂm United Kingdom Patent Office (RO/GB)
o7 Applicant's or sgent's fllarsference |1 00379 /WO
! Title of invention COMPOUNDS
] Applicant
-1 This parson Is: mlicmt only
-2 jApplicant for AP: (GH GM KE LS MW MZ 5D SL SZ TZ UG ZM
ZW)7; EA: (AM AZ BY KG KZ MD RU TJ TM);
EP: (AT BE BG CHRLI CY CZ DE DK EE ES FI
FR GB GR IE IT LU MC NL PT BE BK TR});
OA: (BF BJ CF CG CI CM GA GN GQ GW ML MR
NE SN TD TG)7 AE AG AL AM AT AU AZ BA BB
BG BR BY BZ CA CHELI CHN CO CR CU CZ DE
DK DM DZ EC EE EB FI (GB (GD GE GH GM HR
HU ID IL IN IB JP KE KG KP KR KZ ILC LK
LR LS LT LU LV MA MD MK MN MW MX MZ NO
NZ OM PH PL PT RO RU BD BE 8G BI SK 8L
TT TM TN TR TT TZ UA UG UZ VC VN YU ZA
IM IW
-4 Name ABTRAZENECA AB
55 |Address: Bodertalije
8-151 85
BSweden
ne State of nationallty SE
-7 State of residence BE
-8 Telephone No. +44 1625 230148
-8 Facsimie No. +44 1625 510752
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-1

Appiicant and/or Inventor

li-1-1 | This pereon le: applicant only

HI-12 | Applicant for MG

N-14 |Name ASTRAZENECA UK LIMITED

li-1-5 |Address: 15 Btanbope Gate
London, Greater London W1iY 6LN
United Kingdom

-1-8 | State of nationally GB

-1-7 | State of residence GB

-2~ [Applicant and/or Inventor

{l-2-1 {Thia person is: applicant and inventor

1H-22 |Applicant for US only

-24 |Name (LAST, Firet) BOYD, Scott

25 |Address: Alderley Park
Macclesfield, Cheshire EK10 4TG
United Kingdom

1128 |State of nationality GB

-2-7 |State of resldence GB

n-3 Applicant and/or Invantor

lli-3-1 | This person la: applicant and inventor

lI-3-2 |Appiicant for US only

1-34 |Name (LAST, Finst) CAULKETT, Peter, William, Rodney

1-3-5 |Address: Alderley Park
Macclegfield, Cheshire SK10 4TG
United Kingdom

li-3-@ |State of nationalky GB

l-3-7 | State of residence aB

-4 Applicant and/or Inventior

lIH4-1 | This person la: applicant and inventor

l-4-2 | Applicam for US only

-44 | Name (LAST, First) HARGREAVES, Rodney, Brilan

-4-5 | Address: Alderley Park
Macclesfield, Cheshire SK10 4TG
United Kingdom

l-4-8 |State of nationality GB

147 |Siate of residence GB

WS [Applicant andior Inventor

I-6-1 | This pereon ls: applicant and inventor

-5-2 |Applicant for US only

l-5-4 |Name {LAST, First) BOWKER, SBuzanne, Saxon

IN-5-5 |Address: Alderley Park
Macclesfield, Cheshire SK10 4TG
United Kingdom

H-5-8 | State of nationallty GB

I-5-7 | Stats of residence GB
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N8  |Applicant and/or Inventor
(-8-1 ;This person ls: applicant and inventor
62 |Appiicant for U8 only
li1-8-4 |Name (LAST, First) JAMES, Roger
H-6-5 |Address: Alderley Park
Macclesfield, Cheshlire 8K10 470
|United Kingdom
ll-6-8 |State of nationality GB
-8-7 |Btate of resklence GB
-7 Applicant and/or Inventor
l-7-1 | This person Is: applicant and inventor
l7-2 |Appiicant for US only
74 | Name (LAST, First) JOHNSTONE, Cralg
Ni-7-5 | Addross: Alderley Park
Macclesfield, Cheshirs SK10 4TG
United Kingdom
li-7-8 | State of nationallty Gh
i-7-7 | State of reskience aB
n-8 Applicant and/or Inventor
ll-8-1 | Thia person Is: applicant and inventor
li-8-2 | Applicant for US only
li-8-4 [Name (LAST, First) JONES, Clifford, David
1-8-5 |Address: Alderley Park
Macclesfield, Cheshlre BK10 4TG
United Kingdom
lI-8-8 | State of nationallty GB
11-87 |Stats of residence GB
- | Applicant and/or inventor
I-8-1 | This porson ls: applicant and inventor
92 |Appticant for US only
-84 |Name (LAST, Firs}) MCKERRECHER, Darren
-85 |Addrees: Alderley Park
Macclesfield, Cheshire SK10 4TG
United Kingdom
1-9-8 | State of nationality GB
Il-9-7 |State of residence GB
10 |Applicant and/or Inventor
lI-10-1 | This person Is: applicant and inventor
1I-10-2 | Applicant for US only
i-104 |Name (LAST, First} BLOCK, Michael, Howard
In-10-5 |Address: 35 Gatshouse Drive
Waltham, MA 02451
United Btates of America
ili-10-8 | State of natlonallty GB
11i-10-7 | State of resikdence us
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Agent or common repressntative; or

address for correspondence
horabymas been appointad o acton | 292 E
behalf of the applicant(s) before the
compétent International Authorities as:
IV-1-1 | Name {LAST, First) BRYANT, Tracey, et al
Iv-1-2 | Addresa: ABTRAZENECA
Global Intellectual Property
Mereside
Alderley Park
Macclesfield, Cheshire SK10 4TG
United Kingdom
IV-1-3 | Telsphone No. +44 1625 513228
v-14 F!ﬂlmlaNO-__ +44 1625 510752
v Designation of States
V- gz:::::m or " AP;: GH GM KE LS MW MZ BD SBL 8Z TZ UG ZIM

any, are apecified between parentheses
after the dealgnation{s) concemed)

ZIW and any other State which is a
Contracting State of the Harare Protocol
and of the PCT

EA: AM AZ BY KG KZ MD RU TJ T™ and any
other State which 1s a Contracting State
of the Eurasian Patent Convention and of
the PCT

EP: AT BE BG CHELI CY CZ DE DK EE ES FI
FR GB GR IE IT LU MC NI. PT SE SK TR and
any other State which is a Contracting
State of the European Patent Convention
and of the PCT

OQh: BF B CF CG CI CM GA GN GQ GW ML MR
NE SN TD TG and any other State which is
a mamber State of a Contracting
State of ths PCT

va

National Patent

(other kinds of protection or treatment,
any, ame spacified betwaen parantheses
after the designation{s) concemad)

AE AG AL AM AT AU
CA CHELI CN CO CR
EE EB FI GB GD GE
I8 JP KE KU KP KR
LV MA MD MG MK MN
PL PT RO RU SD BE
TR TT TZ UA UG UB

BG BR
DM
ID
LS
NZ
™

B2
EC
IN

dLdR

8L

HRRHHEY

LU
PH
™
W
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V-5

Precautionary Designation Stxtament

In addlition to the designations made
under tems V-1, V-2 and V-3, the
applicant alao makes under Rule 4.8(b)
all designations which would be
permitted under the PCT except any
designation(s) of the State{a) indicated
under ltam V-8 below. The applicant
deciares that those additional
designations are aubject to confimation
and that any designation which Is not
confirmed betore the expiration of 15
maonths from the priority date Is to be
regarded as withdmwn by the applicant
at the expimtion of that time limit.

v Exciusion(s) from precautionary NONE
_ designations _
vi-1 Priority claim of sariler national
application
Vi-i-1 |Flling date 17 August 2001 (17.08.2001)
VI-1-2  {Number 0102764-8
Vi-1-3 |Courtry 8B
Vi1 mﬂ'" Searching Authority European Patent Office (EPO) (ISA/EP)
Vi |Declarstions Number of declamtions
Vill-1 Deciaration as to the identity of the -
Inventor
Vill-2 |Declaration as to the applicant's -
entitiement, as at the iIntemational flling
date, to apply for and be granied a
patent
Vi3 {Declamtion as to the applicant’s -
entiiement, as at the ntemational filing
date, to ciaim the priority of the earller
application
Vill-4 | Declaration of invantorship (only forthe | .-
purposes of the deaignation of the
Unlied States of Amarica)
VHI-5 |Declaration as to non-prejudicial -
disclcaures or exceptions 1o lack of
novelty _
ix Check llst number of sheeta alectronkc fie(s) atached
X-1 Request (including declaration sheets) | g -
X2 [Description 141 -
X3 Claims 9 -
IX-4 Abstract 1 EZABSTO00.TXT
IX-5 Drawinga 0 -
-7 TOTAL 157
Accompanying tems paper documert(s) attachad alectronic file(s) attached
X8 Fee calculation sheset v -
IX-13 | Priority document(s) Item(Bs) VI-1 -
IX-17 |PCT-EASY disketie - Diskette
IX-18 |Figure of the drawings which should
accompany the abstract
IX-20 |Language of flling of the Internsetional

application

English
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X-1 Signature of applicant, sgent or

common representative
X-1-1 |Name (LAST, Firet} BRYANT, Tracey, et al

FOR RECEIVING OFFICE USE ONLY

1041 Date of actual receipt of the

purporiad intamational application
10-2 |Drawings:
10-2-1 |Recselved
10-2-2 | Not receivad
103 Corrected dats of actual receipt dus

1o later but timely received papers or

drawings compieting the purported

intarnational application
10-4 Date of imely recelpt of the required

corrections under PCT Article 11(2)
105 International Searching Authority ISA/EP
10-8 Transmittal of search copy delayed

untll ssarch fee Is pald

FOR INTERNATIONAL BUREAU USE ONLY

11

Date of receipt of the record copy by
the Intemnations! Bureau
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(This shest Is not part of and doea not count as a shest of the intemational application)

-1

For receiving Office use oniy
International Appiication No.

Date stamp of the recelving Offke

Form - PCT/RO/101 (Annex)
PCT Foe Calculation Shest

Prepared using

PCT-EASY Version 2.92
{updated 01.01.2003)

Appiicant's or agent's file reference

100379/wWO

Applicamt

ASTRAZENECA AB, et al.

121
12-2-1
1222

12-3

124
12-5
12-8
127
12-8

12-9

12-10
1211
12-12
12-13

Calculation of prescribed fees

fes amounit/muttiplier Total amounts (GBP)

Transmitial fee T

o 55

Search tee 8

s 593

Intemnational search to be caried out by

inmtsmational fee
Basic fee
(firat 30 sheetls)

278

Ramaining aheets

127

Additional amourtt

Total add®ional amount

762

ULS 3“

bl+b2=

1,040

Designation feee

Number of designations contained
In Intemational application

Number of designation fees
peyable {(maximum 5)

Amourt of designation fee (4 4]

Total designation fees D

PCT-EASY fee reduction " R

Total Imemnational fee {B-+D-R) i

1217

TOTAL FEES PAYABLE (T+8++P)

o
2

12-18

Mode of paymant

chagque

12-20

Depaosit sccount Instructions
The recelving Office:

United Kingdom Patent Office (RO/GB)

12-20-2

Authorization to charge any deficlency or
crodit any overpayment In the tolal foos
Indicated above.

v

12-20-3

Authorization to charge the fee for
document.

v

1211

Deposit account No.

D02934

1222

Date

14 August 2002 (14.08.2002)
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1223 |Name and signature

VALIDATION LOG AND REMARKS

Names Applicant 1.:City missing
13-2-4 |Validation messages Yellow!
Priority

Priority 1: The twelve-month time limit
for claiming priority would appear to
have expired. Please verify.

13-2-7 |Validation mossages Green?

Co The international application contains
no drawings. Please verify.

13-24 |Validation messages Grean?

Foes Pleasa confirm that fee schedule
utilized is the latest available
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VALIDATION LOG
Narmes
Yellow Applicant 1..Clty missing
Priority
Yellowl Priority 1: The tweive-month time limh for claiming priority would appear to have expired. Please verify.
Contants
Green? The Intsmatlonal appiication contains no drawings. Please vartly.
Fass
Gresn? Pleasa confirm that fes achedule utiilzed Is the latest avallable

Before submitting the Intemational Application, please carefully verify that:

<the Information contained on printed Raquest form Is commect;

-Box X of the Request form has besn signed;

-all slementis of the Intemnational application as Indicated In Boxas V1l and IX of the Request form have besn atinched; and,
=the diskotie conteining the PCT-EASY zip fite of the Intermnational Applicstion has besn snclosad and has been clearly
labelod “"PCT-EABY", with the spplicant's or agent's flie referencs, and the first applicant's name.

ATTENTION
DO NOT maodily any Indications on the Request form printout. The electronic version of the PCT-EASY application has been locked. If
an error or an omission Is discovered at this time, you must mopen the stored form for submission, periorm neceasary amendments
and immediately resubmit the form. Flnally, a NEW submission diskette must be creatsd manually by resending the correciad stored
form to the diskette. The previously created printout and submission disketts must be destroyed in order to prevent the possibllity of
emoneously sending i to the RO,
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COMPOUNDS

The invention relates to the use of a compound of Formula (I} or a salt, solvate
or prodrug thereof, wherein Rgl?, Re2?,

R¢3?, n and m are ag described in the specification, in the preparation of a
medicament for the treatment or

prevention of a disease condition mediated through glucokinase {GLK}, such as
type 2 diabetes.

(A chemical formula should be inserted here - please see paper copy enclosed
herewith)

Formula (I)
The invention also relates to a novel group of compounds of Formula (I) and to

methods for preparing compounds
of Formula (I).
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TELEPHONE 020-7837 8883 » TELEFAX 020-7837 5804
E-MAIL consulco@consulco.demon.co.uk

El suscrito Cénsul General de Colombia en Londres, vistos los documentos presentados

™y

ante este Despacho,
CERTIFICA

Que, J.B. HODGSON, Notario Pdblico de Macclesfield, Cheshirc, Inglaterra, legalizé
la firma del documento precedente y su firma se encucntra certificada por J.
GARBRAH, Oficial dc del Ministerio de Relacionc Extcriores Brithnico, firma que se
encuentra registrada en este Consulado General.

Que, AstraZeneca AB, es una Sociedad constitulds, organizada y cxistenic en
Sodertalje, Suecia, y que cumple con su objeto social de acuerdo con las leycs de ese
pals.

Que, DAVID ERIC GILES, en su calidad de Representante Legal de la mencionada
Sociedad, debidamente autorizado otorga el documento preccdente y su finna se
encuentra legalizada por J.B. HODGSON, Notario Piblico de Macclesficld, Cheshire,
Inglaterra, Gran Bretafia. ' .

El Cénsul General no asumc responsabilidad por .el contenido del mencionado
documento.

Dado en Londres, Inglaterra, Gran Bretafla, a los quince (15) di 'gé’ mes de
Noviembre de dos mil (2000). Py
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ZW .+ . .~  BRIGARD & CASTRO ,,]8\

SANTAFE DE BOGOTA - COLOMBIA

. - , '

PODER
Yo {nosolros) ASTRAZENECA AB

Domiclliado(s) en: S-151 85, Sodertalje,
SUECIA

Nombro(amos) a: RAMIRO: CASTRO DUQUE y/o
HECTOR GOMEZ MEJIA, de Santafé de Bogots,
Colombla, apoderados verdaderos y legaies con poder
especial, amplio y suficlsnte, para recabar de las oficinas
y autoridades colomblanas administrativas, judiciales y de
policla, en cualquler instancla o recurso, la obtencién de
patentes de invencién, registros de marcas, disefios
Industriales, modelos de utilidad, depéalios de nombres
comerciales y ensafias, registros de derachos de autor y
contratos scbre los mismos, obtanclén de certificados de

cbtentor de varedades vegotales, a&l como sus.

prémrogas, renovaciones, anotaciones de traspaso,
cambios de nombre y/o domiciiio; elaborar, bramitar y
registrar contratos de licencla y licenclas de cualesquiera
ciases; intervenir cuino demandante o como demandado
en cualquier instancla y recurso ante cualquler juez,
corporacion, funclonario pablico o autoridad en.acclones
judiciales, administrativas y de policla tales como;
oposiclones al registro de marcas; acclones de caducidad,
cancelacion y nulldad; acciones relvindicatorias, acclones
derivadas de la obtenclén o explotacion de licencias;
acclones de competencia desleal; demandas penales;
accionea de indemnizacién de perjuicios, reclamos y
observaciones a solictudes de patentes, disefios
Industrisies, modeios de utilidad, en el ejercicio de
medidas cautelaree y en obtms acclones o medidas
simllares.

A eate efecto, lo(s) faculto{amoa) para elevar solicitudes,
formular  descripciones, snmiendas, protestas,
declaraciones, oposiciones, cancelaclones, nulidades,
apelaciones y reclamos;, pager Impuestos, cuotas y
gravamenes prescritos por la Isy; renunclar o desistir a
derechos concedidos o en cureo de concesién; reciblr
toda clase de documentos y valores, dando el descargo
respactivo, y, en general, para dar ante dichas
autoridades todos los pasos naecesarios al efecto Indicado
y tomar todas las medidas que creyeren conducentes al
resguardo de mis {nuestros intereses), con todas las
demas facultades legales necesarlas,

Este poder comprande Ia facultad de ratificar o confirmar
en mi (nuestro) nombre lo actuado asl como la facuitad de
dsslstir, transigir, comprometsr y la de sustituirio en todo o
en parte y nravocar sustituciones. Asimismo
nombro(amos) a: RAMIRO CASTRO DUQUE ylo
HECTOR GOMEZ MEJIA, domicillado{s) en Ia Qi

No. 18-58 Piso B, mis /énpweiros i,
Colombla, con facultades/ phra’agdie notificiil
deslgnarapodemdos Judig I# el -‘"ﬁr

hoy de
Firma

Nombre
Cargo

oqa|

/\
POWER OF ATTORNEY

| (We ASTRAZENECA AB

Domiclled in: 5-151 85, Sodertalje
SWEDEN .,

Hereby appoint RAMIRO CASTRO DUQUE and/or
HECTOR GOMEZ MEJIA, of Santafé de Bogotd,
Colombla, my (our ) true and lawful attomeys with
special, ample and sufficlent power to obtain from the
Colombian administrative, judiclal and police offices
and authoritles, In any instance, privileges of patents
of invention, registration of trademarks, industrial
designs and utility models; registration of commarclal
names and emblems, registration of copyright and
contracts related thereto, certificates of obtalners of
vegetable varieties, as well as extensions, renewals
and recordal of assignments and changes of name
and domicile reiated o the above; to prepare,
prosecuts and register licenses of any kind; to act as
plaintiff or defendant in any instance or recowmss, and
before any Judge, corporation, public official or
authority In judicial, administrative and police actions,
such as: oppositions to the registration of trademarks;
caduclly, cancallation and nullity actions; claim actions
derived from the obtaining or exploitation of licenses,
action of unfair competition; penal demands, actions of
indemnities for damages: claims or observations on
patent applications, models, industrial designs and
utiity medels; In the exercise of preventive measures:
and In other actlons or simllar proceedings.

To that effect they hereby empowerad to flle
applications, formulate descriptions, amendments,
protests, declarations, oppositions, cancellations,
nulities, appeals and claims; to pay taxes, quotas and
assassments prescribed by law, renounce or walve
the righta granted or in the process of granting; to
receive all kinds of documents and valuables, giving
the respective release of receipt, and, in general, to
take before sald authorities the necessary steps to ,
such effect, and any measures that they may deem
pertinent to the safeguard of my (our) interest(s) \mth
all the other neceasary legal powers.

This power includes the faculty to ratify or confirm
deasist, settle and compromise on my (our) behatf, and
to subatitute this power in whole or in part and to
revoke substitutions. At the same time | (We) hereby
appoint RAMIRO CASTRO DUQUE and/or HECTOR
GOMEZ MEJIA, domiclled in Camrera 7 No. 18-58,
Piso 8, my (our) attomey(s) In fact, with powers to
receive notifications and to designate judiclal and

axtrajudicial attomeys.
MACCLESFELD, CHESHIRE

D oo aLfiied and signed in  ENGLAND
f e |u'rmﬂl'lim

Y TR

This %/May of

o A é%fﬂ



CERTIFICADO NOTARIAL (SOCIEDAD)

Hoy de de i
Personalmente comparecié ante ml .

& qulen conozco, y de quien me consta que flrméd el
anterior documento, debldaments juramentado deciard y
dijo que él

De ASTRAZENECA AB

Sociedad legaimente constituida para un periodo de
duracién que alin no ha terminado; que el declarants
esth autorizado por dicha compafila para conferir ests
poder; que el selio estampado por él al pie de tal poder,
&n nombre y representacion de la expresada compafiia,
es ol sello oficial de olla; ¥ que al objeto para el cual se
confiere sate Instrumento estd comprendido dentro del
de la sociedad.

El sugcrito Notarlo hace constar que tuvo a la vista las
pruebas de la existencia de la socledad.

Eastado da
con fecha

y qua quien confiere el presente poder es su
Jepresentants.

Notario Pablico (sello)

v . CERTIFICADO NOTARIAL

', PERSONA NATURAL
de

comparacié{eron) ante ml

a qulen (es) conozco y me consta que es(son) la(s)
persona(e) firmante(s) del documento gque precede y
quien{es) declara(n) que otorgan el mismo para foa fines
y propdsitos gue an & se exprasan.

Notario Publico (selio)

LEGALIZACION ANTE: GONSUL COLOMBIANO
ES REQUERIDA -

r

NOTARIAL CERTIFICATE ((‘ RPORAﬂO

On this lb dayofNW‘“JLof J-M)O

Personally appeared before me

DAVID ERIG GILES -
to me known, and known to me to be me parson who
signed the foregoing instrument who being by me duly
swom did depose and eay that he (she) Is the

,a.*“

of ASTRAZENECA AB ﬂ.:l
FapRas

Which Is legally constituted for a term not yet expired,

that deponent is authorized by sald Company to confer '

this Power of Attomey: that the seal affixed hergunfo by
the deponent In the name and on behalf of sald
Corporation is the corporate seal theraof, and thet the
purpose for which this instrument Is granted Is included
within the corporate purpose of company.

The undersigned Notary Public attests that he has seen
the documents that prove the existence of the company.

State of S
underdsteof  Rgy, TANUPRY Loo

and that he (she) who granta the prasent power of
attomey is its Representative.

who"te(are) known to me and who | altest executed the
foregoing document and he (they) declared he (they)
grant(s) the document for the uses and purposes therein
axpressed.

Notary Public (Seal)

LEGALIZATION BEFORE COLOMBIAN CONSUL
IS REQUIRED

— - R



L]
. B
o tee - )
R, ::':_-,_ .. -
- ES LI L
- S . Mt
- - u'l‘ﬁ.'._ " * ) "m
- - -y W
- -
P faon -l ' ey u, . . y - 4
ot TE AR el L T O T 15 e SR PR D I
r

WAL CRE

UNITED KINGDOM OF GREAT BRITAIN AND NORTHERN IRELAND

R

vo. D644894

.'_;-'\_.-_r- e Date 14 November, 2000 .

LT P
This document bears iRi5 0 Alvame?
the signature / seal of  J B Hodgson Bl I"TERPRETE Oricagy

&
. [ L 4
e oy Shpten o

¢ Acting in the capacity of Notary Public

m!:_': nosoe

Signed by: J. Garbrah
For Her Majesty's Principal Secretary of State
For Foreign and Commonwealth Affairs
K 4 - 1
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TRADUCCION OPFICIAL No. 432/2000 de lae legalizacionss que
es sncuentran s continuacion de un Poder otorgado ABTRAZENECA
AB, una compafifa domicillada en 8-131 83. Sodertalje, SUECIA al
doctor RAMIRO CASTRO y HECTOR GOMEZ, Santafé de Bogots,
D.C., Colombia, del Ingiée al espafiol, {as cualos para sy
identificacién ee¢ seilsa con el Selio del Traductor al mismo
tiesmpo que Ia presente.-

I EI R TR RS RS S AT R AL R RN TR R R R
ANEXO®: EIl Poder arriba mencionado, Cerlificacién Noterlal,
Certificacion por ol Becrelario de Eeslado Principal de Su Majeslad
Para los Asuntos de la Comunidad y el Extranjerc en: Londres,
Ingisterra, Cariificacion del Condulado General de "Colombis en
Londres, Ingieterra, Autenticacion por el Ministerio de Rolleloﬁu
Exteriores de Colombia.-

IS T IR RSN T A S S R A E R R R R R

Firma llsglible (Firmado)

Notario Pablico

BELLO NOTARIAL EN RELIEVE.
a2t 2 2T LSS SRS S S SRR R L L R AR A Y R

REINO UNIDO DE LA GRAN BRETARA E IRLANDA DEL

NORTE
No. D044894
Foecha...14 de Noviembre del afio 2000.......
Esle documenio porta
Iis firma/selio de J. B. Hodgson

Firma llegible (fir

——
HUZ0 NAVARRO ALVAREZ

E INTERPRETE ORI
Ben. 1076 Mirjusticle 1059
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Por-el-Secretario de Estado Principai de
Su Majestad pars los Asuntos de Ia
Comunidad y el Extranjero.

S8ELLO EN RELIEVE.

HAY SELLb DE LA COMUNIDAD
Y EL EXTRANJERO EN LONDRES,
INGLATERRA.
B A S T o = T ARTE R A TR A A A
EN ESPAROL: Le corllrleteloh del Coneulado General de Colombia
en Londres, Inglaterra bajo el NOmero de Cerlificacién 11/1722 de
fecha 10 de Noviembre del afic 2000; Autenticacion Hasta por el
Ministerio de Relaciones Exieriores de Colombla bajo el Nimero
481834 de fecha 29 de Noviembre del afio 2000.

(Pagados Derechos por valor de $106.00 Ddélares)
ST T T Ry N e e
E8 TRADUCCION FIEL Y COMPLETA DE LOS® DOCUMENRTOS
ADJUNTOS.

Y7 4N
HUGOD IIA\V-:RIO ALVAREZ
IRADUCTOR E. INTERPRETE GROMS
Boa. 1876 Minjusticla 1959

Resolucion Ndmero 1310 del Ministerio de Justicl
Fechea: 4 de Diclembre del afio 2000.
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: Depoieneis: Wmlllxméﬂm A1l PRESEMTAC |

REQUISITOS NECESARIOS PARA PRESENTACION Y AGILIZACION DEL
TRAMITE .

1]
1

. \
PATENTE DE INVENCION / MODELO DE UTILIDAD t () { ;)?

- Indicacion de que se soficita la concesidn do una patente. . {) { '
- Datos de dentificackin del soficitante o de la persona que se presanta fa soficibed.  ( ) (/ -
-, Descripcién de la lmvencién, () - (/
- ' Dibujos de serestos partinentes. {) { .
- Comprobante de Pago de las tzsay«Stablecidas. X Y
COMPLETA = | / . INCOMPLETA 3} () ’
DISENO INDUSTRIAL ( ')
- Indicacidn de que se solicita el registro de Dissfto industrial () ()
- Datos de Identificacion del solicitante o de la personu que presenia () ()
- - la solictud.
- Representacién grifioa y fotogréfica del Diesfio industrial 0 muestra del — )
Matarial que Incorpora el disefio. (1 ()

~Comprobante de pago de las tasas establecidas () ()

COMPLETA () INCOMPLETA. () ()
ESQUEMADETRAZADO  { ) " ]5
- Indicacién de que solicita e reglstro de un Esquema de trazado. () () )
- Datos de ldentificacion del soicitante o de la persona que presenta - !

Lasolicitud. - v() - () i

Representacion grifica del esquema de trazado (), () !

Comprobante de pago de las tasas establecldas. A5 () !

COMPLETA () INCOMPLETA () {)

Firma Responsable: .

Fecha: g Coe
h\ e ", 3 L u.. L . y [ # f"' -;i .. . i .-.‘-.;-‘T-J e, o Ak P ‘) -“;n.;- .51 1 o

‘."1, "‘”p z ﬂ X "‘.:'j L cl-"l" % ‘-‘, l'..-.i. q_.._:r -;E . ‘.::_ KA ‘Alﬂ"';:i‘ﬂ‘}-;{_;?:‘{b: &
ﬂ;r‘a"'- B EATE LT e R T e Ty 3‘;5'; Qv - R gy
AR 2 "* % -: R SR LT S h RSN LTS -;E.'-';Y.‘%{_-:,:;,q:;r‘r"‘--“- e
-‘i r r}" ? I- H‘r 4 ) 'l_'__; ST ';'J:_"'.ééé;.-‘r :‘:‘3;"'} Ny -]!I.:d R, o .
x @: ":: - ovel L \!E-' NN Y
:b.._ 'a ’\__ '; . [ I . 'y |5:{t¥:.-°'_'-". . !;.'..“4":.‘..'
: ,33“ i SRR e I T
- l . . - e .-\:'i.l'f_ s i ¥ [




Z o
j ¢ AP

Industria y Comercio
SUPERINTENDENCIA
Bogotd, D.C.,
051385
Doctor: Oficio N°
Ramiro Castro Duque
Apoderado
Azirazeneca AB
ASUNTO: Radicacién N° 04 022003
Soliciud intemacional PCT/GB02/)3745
Facha Iniclo fase nacional 17003/2004
Trémite 011
Evento 379
Actuacion 430
Folios 001

Como resultado del axamen de forma, reaizado con fundamento el el articulo 38 de la Decision 486 de la
Comision de la Comunidad Andina, articulo 27 del Tratado de Cooperacién en Materia de Patentes (PCT),
regla 51 bis del Reglamento y Gircular Unica de la Superintandencia de Industria y Comercio, se le comunica
que:

0 La solicitud no contiene la copia del documento en que consta la cesién del derecho a la palents del
inventor al sollcitante 0 a su causants. (Art. 26-k) Decision 488).

En cumplimienio de lo dispuesto por el articulo 39 de ia Decisidn 488, se le requiare para que dentro del
témino de dos meses siguientes a la fecha de nolificacidn del presente oficio, complete los requisitos
anteriomente enunciados. En caso de no dar cumplimiento al presents requerimiento, la solicitud se
wabambmdayperdutwmm.

Notifiquese el presents oficio conforme a lo dispuesio en el numeral 5.2, feral e), del capltulo quinto del
titulo primero de la Circular Unica N° 10 de 2001.

% 4 VEYD 2004
El anterior requerimiento fue notifcado por fiacion en Esia de fecha, =




