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PARA-ARYI. OR HETEROCYCLIC SUBSTITUTED 
PHENYL GLUCOKINASE ACTIVAFORS 

PRIORITY TO PROVISIONAL APPLICATION(S) 
UNDER 35 U.S.C. § 119(e) 

[0001] this application claims priority under 35 U.S.C. 
§119(e) of provisional application Sec. No. 60.202,387, filed 
on May S. 2000. 

BACKGROUND OF THE INVENTION 

[0002] (ilucokinase ((1K) is one of four hexokinases found 
in mammals [Colowick, S. R, in The Enzymes, Vol. 9 (P. 
Rover, ed.) Academic Press, New York, N.Y.. pages 1-48, 
1973]. ’the hexokinases catalyze the first step in the metabo-
lism of glucose, i.e., the conversion of glucose to glucose -
6-phosphate. (ilucokinase has a limited cellular distribution, 
being found principally in pancreatic [3 -cells and liver paren-
chynial cells. In addition, GE. is a tale -controlling enzyme 
for glucose metabolism in these two cell types that are 
known to play critical roles in whole -body glucose homeo-
stasis [Chipkin, S. R., Kelly, K. L., and Ruderman, N. B. in 
fm/ut . Diabetes (C. R. Khan and G. C. Wier. eds.), I ,ea and 
Febiger, Philadelphia, Pa,, pages 97-115, 1994]. The con-
ceotra t!Oit Of glucose at which OK demonstrates half-maxi-
mal activity is approximately 8 mM. the other three hex-
.akases are saturated with glucose at much lower 
concentrations (ci mM). ’Therefore, the flux of glucose 
through the GK pathway rises as the concentration of 
glucose in the blood increases from fasting (5 mM) to 
postprandial (>10-1.5 mM) levels following a carbohydrate -
containing meal [Printz, R. 0., Magnuson, M. A., and 
Grainier, D. K. mAnn, Rev Nutrition Vol. 13 (R. E. Olson, 
D. M. Bier, and U. B. McCormick, eds.), Annual Review, 
Inc., Palo Alto, Calif., pages 463-496,1993]. These findings 
contributed over a decade ago to the hypothesis that GK 
functions as a glucose sensor in [3 -cells and hepatocytes 
(Meglasson, M. D. and Matschinsky, F. M.Amcr. J. Physic!. 
246, El -E13, 1984). In recent years, studies in transgenic 
animals have confirmed that 0K does indeed play a critical 
role in whole-body glucose homeostasis. Animals that do 
not express OK die within days of birth with severe diabetes 
while animals overexpressing OK have improved glucose 
tolerance (Grupe, A., Hultgren, B., Ryan, A. et al., Cell 83, 
69-78, 1993; Ferric, T., Riu, F., Bosch, F. ci al., E15EB 3., 
ID, 1213-1218, 1996). An increase in glucose exposure is 
coupled through OK in j3 -cells to increased insulin secretion 
and in hepatoetes to increased glycogen deposition and 
perhaps decreased glucose production. 

[0003] The finding that type II maturity-onset diabetes of 
the oong (MUD -2) is caused by loss of function muta-
tions to the OK gene suggests that OK also functions as a 
uttEcose sensor in haitians (t.iang. ’a.. Kesa’. an. P.. VVang, I.. 

, eial-Biochem.d. 309, 167 173, 1995). Additional evidence 
Stippd;rtiog an :nipnrtaait rule for OK in the regulation of 
glucose metabolism in humans was provided by the identi-
fication or patients that express a mutant form of GE. with 
increased enzymatic activity. These patients exhibit a fasting 
hypoglycemia associated with an inappropriately elevated 
level of plasma insulin (Ulaser, B., Kesavan, P., Heyman, M. 
at al., New England J.Med, 338, 226-230, 1998). While 
mutations of the OK gene are not found in the majority of 
patients with type It diabetes, compounds that activate GE. 
and, thereby, increase the sensitivity of the OK sensor 
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system will still be useful in the treatment of the hypergly-
cemia characteristic of all type II diabetes. Glucokinase 
activators will increase the flux of glucose metabolism in 
13 -cells and hepatoevtcs, which will be coupled to increased 
insulin secretion. Such agents would he useful for treating 
type II diabetes. 

SUMMARY OF THE INVENTION 

[0004] This invention provides a compound, comprising 
an amide of the formula: 

0 

wherein Xii �0� or �S-

0 

[0005] R is a heteroaromatic ring, connected by a ring 
carbon atom, which contains from 5 to 6 ring members with 
from 1 to 3 heteroatoms selected from the group consisting 
of oxygen, sulfur or nitrogen, aryl containing 6 or 10 ring 
carbon atoms, aryl fused with a heteroaromatic ring which 
contains from 5 to 6 ring members with 1 to 3 hcteroatoms 
in the ring being selected from the group consisting of 
nitrogen, oxygen or sulfur, a saturated 5- or 6 -membered 
eycloheteroalkvl ring which contains from 1 to 2 heteroat-
oms selected from the group consisting of oxygen, sulfur 
and nitrogen, or a cyeloalkyl ring having 5 or 6 carbon 
atoms; Ri is a eyeloalkyl ring having from 5 or 6 carbon 
atoms; Rtis 

0 

11 
C�NHR3. or 

[0006] a five- or six-membered heteroaromatie ring con-
nected by a ring carbon atom to the amide group shown, 
which contains from I to 3 heteroatoms selected from the 
group consisting of oxygen, sulfur and nitrogen with a first 
heteroatom being nitrogen adjacent to the connecting ring 
carbon atom, said heteroaromatic ring being unsubstituted or 
monosubstiruted at a position on a ring carbon atom other 
than adiaecnt to said connecting carbon atom with a sub-
stituent selected from the group consisting of lower alkyl, 

0 00 

Jr CC0R 

[0007] n is 0, 1, 2, 3 or 4; y and z are independently 0 or 
1; R3 is hydrogen, lower alkyl or 
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cclitc was washed with ethyl acetate. The filtrate was 
concentrated an vacuo. Flash chromatography (Merck Silica 
gel 60, 230-400 mesh, 50/50 hexanestethyl acetate) afforded 
1-[3-cvclopentvl-2-(3,4-dijluoro-pheny-propionylJ-3me 
thyl-urea (12.6 mg 18.7%) as a white solid: mp 244-246° 
C.; FAB-HRMS rn/c calcd for CIeH2QFIN202 (M+H) 
421.2153. found 421.2161. 

BIOLOGICAL ACTIVITY EXAMPLES 

EXAMPLE A 

In Vitro Glucokinase Activity 

[0264] Glucokinase Assay: 

[0265] Glucokinasc (6K) was assayed by coupling the 
production of glucose -fl -phosphate to the generation of 
NADH with glucose -0 -phosphate dehydrogenase (GOPDH, 
0.75-1 knolls mg; Boehringer Mannheim, Indianapolis, IN) 
from Lcuconostoc mescnteroides as the coupling enzyme 
(Scheme 2). Recombinant 

Scheme 2, 

OK G6PDH 
tlucosr.6-Phosphate 

XAO XADt-1 

6-Phrospho4 uconol actone 

[0266] Human liver GKI was expressed in E. coli as a 
ghxtathione S-transferase fusion protein(GST-GK) [Lianget 
al, 1995] and was purified by chromatography over a gIn-
tathione-Sepharose 4B affinity column using the procedure 
provided by the manufacturer (Amersharo Pharmacia Bio-
tech, Piscataway, N.J.). Previous studies have demonstrated 
that the enzymatic properties of native UK and UST-UK are 
csscnually identical (Liang ci at, 1995; ket ci al,, 1990). 

[0267] The assay was conducted at 25° C. in a flat bottom 
96 -well tissue culture plate from Costar (Cambridge, Mass.) 
with a if-i al incubation volume of 120 Ui. The incubation 
mixiLtru contained: 25 aiM liepes hatTer (pH, 7.1). 25 mM 
KCI.5 ruM fl -glucose, 1 mM Al-P, 1.8 mM NAD, 2 mM 
MgCI-. I tiN-I sorheto] -6-phosphate. t mM dithiothrcitol, test 
drug or 10% DMSO, 1.8 unit/mI G6PDH, and GK (see 
below). All organic reagents were >987,  purc and were from 
Bochringer Mannheim with the exceptions of D-glucose and 
Hepes that were from Sigma Chemical Co, St Louis, Mo. 
Test compounds were dissolved in DMSO and were added 
to the incubation mixture minus GST-GK in a volume of 11-
Pt 2oh to ylelrl a final DMSO concentration of 1017,. This mix 
was preincubated in the temperature controlled chamber of 
a SPLCTRArnax 250 mieroplate spectrophotometer 
(Molecular Devices Corporation, Sunnyvale, Calif.) for 10 
minutes to allow temperature equilibrium and then the 
reaction was started by the addition of 20 al GST-GK. 

[0268] After addition of enzyme, the increase in optical 
density (00) at 340 nm was monitored over a 10 minute 
incubation period as a measure of GK activity. Sufficient 
051-OK was added to produce an increase in 00,40 of 0.08 
to 0.1 units over the 10 minute incubation period in wells 
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containing 10%- DMSO, but no test compound. Preliminary 
experiments established that the UK reaction was linear over 
this period of time even in the presence of activators that 
produced a 5-fold increase in GK activity. The UK activity 
in control wells was compared with the activity in wells 
containing test UK activators, and the concentration of 
activator that produced a 50% increase in the activity of OK, 
i.e., the SC15, was calculated. All of the compounds of 
formula I described in the Synthesis Examples had an SC, 
less than or equal to 30 tiM. 

What is claimed is: 

1. An amide selected from the group consisting of a 
compound of the formula 

R-{tHa)-X] 

wherein X is �0� or 0 

0 

wherein R is a heteroaromatic ring, connected by a ring 
carbon atom, which contains from 5 to 6 ring members with 
from ito 2 heteroatoms selected from the group consisting 
of oxygen, sulfur or nitrogen, aryl containing 6 or 10 ring 
carbon atoms, aryl containing from 6 to 10 ring carbon 
atoms fused with a heteroaromatic ring containing S or 6 
ring members with 1 or 2 heteroatoms in the ring being 
selected from the group consisting of nitrogen, oxygen or 
sulfur, or a saturated 5- or 6-membered cyclnheteroalkyl 
ring, which contains from 1 to 2 heteroatoms selected from 
the group consisting of oxygen, sulfur and nitrogen, or a 
cvcloaikyl ring having 5 or 6 carbon atoms; R’ is a 
cyelnalkyl ring having 5 or 6 carbon atoms; R° is 

C) 

Or 

a five- or six-mcrnbered heteroaromatic ring connected by a 
ring carbon atom to the amide group shown, which het-
eroaromatic ring contains from 1 to 3 hetert,att,ms selected 
from the group consisting of oxygen, sulfur and nitrogen 
with a first heteroatom being nitrogen which is adjacent to 
the connecting ring carbon atom, said heteroaromatic ring 
being uoseahstituted or monosubstituted at a position on a 
ring carbon atom other than adjacent to said connecting 
carbon atom with a substituent selected from the group 
consisting of lower alkyl, 
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ALPHA-ACYL- AND 
ALPHA-HETEROATOM-SUBSTITUTED BENZENE 

ACETAMIDE CLUCOKINASE ACTIVATORS 

CROSS-REFERENCE TO RELATED 
APPLICATIONS 

[0001] This application is related to U.S. Provisional 5cr 
No. 60,219,82, filed Jul. 20, 2000. 

BACKGROUND OF THE INVENTION 

[0002] This application is relevant to U.S. Ser. No. 09526, 
141 filed Mar. 15,1000, and U.S. Set. No. 09. 532,506, filed 
Mar. 21, 2000. 

[0003] Glucokinase (GK) is one of four hexokinases found 
In mammals [Colowick, S. P., in The Enzymes, Vol. 9 (P. 
Bnyer. ed.) Academic Press, New York, N.Y., pages 1-48, 
1973]. The hexokinases catalyze the first step in the metabo-
lism of glucose, i.e., the conversion of glucose to glucose -
6 -phosphate. (ilucokinase has a limited cellular distribution, 
being found principally in pancreatic -cells and liver paren-
chymal cells. In addition, (1K is a rate -controlling enzyme 
for glucose metabolism in these two cell types that are 
known to play critical roles in whole -body glucose homeo-
stasis [Chipldn, S. R., Kelly, K. L., and Ruderman, N. B. in 
Jos T!,, ’yDiabetes (C. R. Khan and C. C. Wier, eds.), Lea and 
Fehiger, Philadelphia, Pa., pages 97-115, 1994]. The con-
centration of glucose at which GK demonstrates half-maxi-
mal activity, is approximately 8 mM. The other three hex-
okinases are saturated with glucose at much lower 
concetttrauons (<1 ruM). Therefore, the flux of glucose 
through the 6K pathway rises as the concentration of 
glucose in the blood increases from fasting (5 mM) to 
postprandial (10-15 mM) levels following a carbohydrate-
contaitliog meal [Printz, R. 6., Magnuson, M. A., and 
Granner, D. K. in Ann. Rev Nutrition Vol. 13 (R. E. Olson, 
D. M. Bier, and D. B. McCormick. eds.). Annual Review, 
Inc., Palo Alto, Calif, pages 463-496,1993]. These findings 
contrihotcd over a decade ago to the hypothesis that 6K 
functions as a glucose sensor inf3-cells and hepatoeytes 
(Meglasson, M.D. and Matschinsky. F. M, Amer.]. Physiot 
240, E1-E13, 1954). In recent years. studies in transgenie 
aninjals have confirmed that OK does indeed play a critical 
role in whole -body glucose homeostasis. Animals that do 
not ex,tress OK die within days of birth with severe diabetes 
while animals overexpressiog OK have improved glucose 
tolerance (Grupe, A., Hultgren, B., Ryan, A. et al., Cell 83, 
69-78, 1995; Ferric, T., Riu, E., Bosch, F. et al, EASED J, 10, 
1213-1218, 1996). An increase in glucose exposure is 
coupled through 6K in 13 -cells to increased insulin secretion 
and in hepatocytes to increased glycogen deposition and 
perhaps decreased glucose production. 

[0004] The finding that type II maturity-onset diabetes of 
the young (MODY-2) is caused by loss of function muta-
tions in the GK gene suggests that (3K also functions as a 
glucose sertsor in humans (Ling, Y., Kcsavan, P.. \Vaog, t... 
et al., I3iocl,em. ] 309. t67-173, 1995). Additional evidence 
supporti Ito an important role for 6K in the regulation of 
glucose metabolism in humans was provided by the identi-
fication of patients that express a mutant form of 61< with 
increased enzymatic activity. These patients exhibit a fasting 
hypoglycemia associated with an inappropriately elevated 
level of plasma insulin (Glaser, B., Kesavan, P., Heyman, M. 
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et al., New England J. Med. 338, 226-230, 1998). While 
mutations of the OK gene are not found in the majority of 
patients with type IT diabetes, compounds that activate OK 
and, thereby, increase the sensitivity of the (3K sensor 
system will stilt he useful in the treatment of the hypergly-
cemia characteristic of all type II diabetes. (ilucokinase 
activators will increase the flux of glucose metabolism in 
3 -cells and hepatocytes, which will be coupled to increased 
insulin secretion. Such agents would he useful for treating 
type ll diabetes. 

SUMMARY OF THE INVENTION 

[0005] This invention provides an amide selected from the 
group consisting of a compound of the formula: 

[0006] wherein It’ and It’ are independently hydrogen, 
halo, cyano, nitro, lower allcylthio, perfluoro lower alkylthio, 
lower alkyl sulfonyl, or perfluoro-lower alkyl sulfonyl, R3is 
lower alkyl having from 2 to 4 carbon atoms or a 5 to 
7 -membered ring which is cycloalkyl, cycloalkenyl, or het-
eroeycloalkyl having one heternatom selected from oxygen 
and sulfur, R4 is �C(0)NIIR5, or is R6, which is an 
unsubstituted or mono-substituted five- or six-membered 
heteroaromatic ring connected by a ring carbon atom to the 
amide group shown, which five- or six-membered heteroaro-
matic ring contains from I to 3 heteroatoms selected from 
sulfur, oxygen or nitrogen, with one heteroatom being 
nitrogen which is adjacent to the connecting ring carbon 
atom; with said mono-substituted heteroaromatic ring being 
monosubstituted at a position on a ring carbon atom other 
than adjacent to said connecting carbon atom with a sub-
stitucnt selected from the group consisting of lower alkyl, 
halo, nitro, cyano, -.--(C1l,)7�OR9, �(CI-I,),�C(0)--.-.-
OR’°, �(C H,),,�C(0)----NH�R", 
OR", �(ClI,)NHRza; n is 0, 1, 2, 3 or 4; R7, It8, It°, 
It,0, Rt, Rt3are independently hydrogen or lower 
alkyl, R5 is hydrogen, lower alkyl, lower ailcenyl, hydroxy 
lower alkyl, halo lower alkyl, �(CI-L),,---C(0)--0R7, 

X is oxygen, sulfur, sulfo-
flyl, or carbonyl; the * indicates an asymmetric carbon atom; 
and its pharmaceutically acceptable salts. 

[0007] Preferably, the compound of formula I is in the k" 
configuration at the asymmetric carbon, shown except in the 
case where X is carbonyl (C=O), when the preferred 
enantiomer is "S". 

[0008] The compounds of formula I have been found to 
activate glucokinase. (Ilucokinase activators are useful in 
the treatment of type IT diabetes. 
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[01 67’] To a solution of (3,4-dichloro-phenvl)-acetic acid 
(500 mg, 2.4 mmol)in N,N-dimethylformamide (15 mL) at 
25° C. was added III3TU (1.02g. 2.7 mmol), 2-aminothia-
zolc (360 fig, 3.0 mmol) and diisopropylcthylamine (1.25 
ml., 7.2 mmol). The reaction mixture was stirred for 16h, 
then was diluted with water (10 mL) and extracted with ethyl 
acetate (3>45 mL). The combined organic layers were 
washed in turn with water (bIG ml), IN sodium hydroxide 
(1>40 ml_), 1 N hydrochloric acid (1>40 mL) and brine 
(bitt ml.). then were dried over sodium sulfate, filtered and 
evaporated uoder reduced pressure. The residual material 
was purified by hush chromatography (Merck Silica gel 60, 
230-400 mesh, 50.50 hexanes/ethyl acetate) to furnish rac-
2-(3,4-dichloro-phcnyl)-N-thiazol-2-yl-acetamide (480 mg, 
70% yield) as a light yellow solid, mp 159.8- 172.3° C. 
El-IIRMS rn/c caled for C11H15NOSCL Mi 285.9734, 
found 285.9734. 

[0168] To a solution of rac-2-(3,4-dichloro-phcnyl)-N-
thiazol-2-yl-acetamide (185 mg, 0.64 mmol) in tetrahydro-
firan (15 mL), previously cooled to -78° C., was added 
slowly a 1.0 M solution of lithium bis(trimethylsilyl)amide 
(1.3 mL, 1,3 mmol). The solution was stirred for 
15 turn at -, 78° C., then cyclopcntanecarhonvl chloride 
(0.08 mL., 0,64 mmol) was dropwise added. The reaction 
mixture was stirred for an additional 60 mitt at -78° C.  
before it was quenched by the addition of a saturated 
ammonium  chloride solution (10 ml,). The mixture was then 
extracted with ethyl acetate (3>40 mL), dried over sodium 
sulfate, filtered and concentrated in vacuo. The product was 
purified by flash chromatography (Merck Silica gel 60, 
230-400 mesh, 80:20 hexaoes.ethyl acetate) to afford 3-cy-
clopentyi-2-(3,4-dichloro-phenyl)-3-oxo-N-thiazol-2-yl-
propionamide (98 mg, 40% yield) as a yellow-orange solid: 
El-FIRMS me calcd for C17H16N202SC1, (M) 382.0309, 
found 382.0309. 

Biological Activity Example 

10169i a) In Vitro Glucokinase Activity 

[0170] Glucokinase Assay: Glucokinase (6K) was 
assayed by coupling the production of glucose-6-phosphaie 
to the generation of NADH with glucose -6 -phosphate dehy-
drogenase ((i6PDll, 0.75-1 kunits’mg; lloehringer Man-
nheim. Indianapolis, Ind.) from Lezaconostoe mesenteroides 
as the coupling enzyme (Scheme 2). Recombinant 

Scheme 2 

D-Gtucose .f- AOP ..S&ie. (3tucoae-6-Phasphate 
NAD . SAt) N 

E’Phcsphaglnconciierne  

[0171] Human Ever (31<1 was cx p tossed in F. co/i as a 
giutathaonc S-tiansterase fusion protein (GST-GK) bang et 
Al, !9")5j and was purified tn chromatography over a gb-
tathiono-Sepharose 413 affinity column rising the procedure 
provided by the manufacturer (Amersham Pharmacia Tim-
tech, Piscataway. N.J.). Previous studies have demonstrated 
that the enzymatic properties of native (3K and GST-CmK are 
essentially identical (Liang et at, 1995; ?icct et al., 1990). 

[0172] The assay was conducted at 25° C. in a Fiat bottom 
96-u cli tissue culture plate from Costar (Cambridge, Mass.) 
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with a final incubation volume of 120 jd.. The incubation 
mixture contained: 25 mM Hepes buffer (pH, 7.1), 25 mM 
KCI, 5 mM D-glucose, 1 mM ATP, 1.8 mM NAn, 2 mM 
MgCl2, 1 uM sorbitol-6-phosphate, 1 mM dithiothreitol, test 
drug or 10% DMSO, 1.8 unit/ml G6PDH, and (3K (see 
below). All organic reagents were >98 % pure and were from 
Boehringer Mannheim with the exceptions of D -glucose and 
flepes that were from Sigma Chemical Co, St Louis, Mo. 
Test compounds were dissolved in DMSO and were added 
to the incubation mixture minus GShGK in a volume of 12 
ad to yield a final DMSO concentration of 10%. This mix 
was preincuhated in the temperature controlled chamber of 
a SPECTRAmax 250 microplate spectrophotometer 
(Molecular Devices Corporation, Sunnyvale, Calif.) for 10 
minutes to allow temperature equilibrium and then the 
reaction was started by the addition of 20 1d GST-GK. 

[0173] After addition of enzyme, the increase in optical 
density (OD) at 340 nm was monitored over a 10 minute 
incubation period as a measure of (3K activity. Sufficient 
GST-GK was added to produce an increase in OD,,tn of 0.08 
to 0.1 units over the 10 minute incubation period in wells 
containing 10% DMSO, but no test compound. Preliminary 
experiments established that the GK reaction was linear over 
this period of time even in the presence of activators that 
produced a 5 -fold increase in GK activity. The 6K activity 
in control wells was compared with the activity in wells 
containing test OK activators, and the concentration of 
activator that produced a 50% increase in the activity of (3K, 
i.e., the SC15, was calculated. All of the compounds of 
formula I described in the Synthesis Examples had an SC, 
less than or equal to 30 PM. 

[0174] Liang, Y., Kesavan, R, Wang, L., Niswender, K., 
Tanizawa, Y., Permut, M. A., Magnuson, M., and Matschin-
sky, F. M. Variable effects of maturity -onset-diabetes-of-
youth (MODY)-associatcd glucokinase mutations on the 
substrate interactions and stability of the enzyme. B/oc/tern. 
J 309: 167-173, 1995. 

[0175] Neet, K., Keenan, R. P., and Tippett, P.S. Obser-
vation of a kinetic slow transition in monomeric glucoki-
nase. Biochemistry 29;770-777, 1990. 

[0176] b) In Vivo Activity 

[0177] Glucokinase Activator in vivo Screen Protocol 

[0178] C57BL/6J mice are orally dosed via gavage with 
Glucokinase (619 activator at 50 mg/kg body weight fol-
lowing a two hour fasting period. Blood glucose determi-
nations are made five times during the six hour post-dose 
study period. 

[0179] Mice (o() are wciithcd and fasted for a two hour 
period prior to oral treatment. 6K activators are formulated 
at 6.76 mg’ml in Cielucire vehicle (tithanol:(ietucire44/ 
14:PEG400q.s. 4:66:30 v/wv. Mice are dosed orally with 
7.54L. formulation per gram of body weight to equal a 50 
mg kg dose. Immediately prior to dosing, a pre dose (time 
zero) blood glucose reading is acquired by snipping off a 
small portion of the animals tail (-1 mm) and collecting 15 
1L blood into a heparinized capillary tube for analysis. 
Following (3K activator administration, additional blood 
glucose readings are taken at 1,2,1, and 6 hours post dose 
from the same tail wound. Results are interpreted by com-
paring the mean blood glucose values of six vehicle treated 
mice with six 6K activator treated mice over the six hour 
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Como resultado del examen de fondo, realizado con fundamento en el articulo 45 
de la Decision 486 de la Comision de la Comunidad Andina, se le comunica: 

1. Documentos estudiados 

DescripciOn: Folios: 80 a 375 (como se radicô inicialrnente) 

Reivindicaciones: Folios 376 a 400 (como se radicó inicialmente) 
Folios 452 a 476 (modificacian). 

Prioridad: Folio: 1 
Fecha: 12-12-2002; palsy nUmero: US60/432,806. 
Fecha: 24-11-2003; pals y nUmero: US60/524,531. 

2. Objeto de la Invención 

Titulo de Ia invenciOn: "ACTIVADORES DE GLUCOQUINASA PIRIDIN 0 
PIRAZIN-5-SUSTITUIDOS" 

Froblema Tecnico Planteado: La necesidad de aaentes aue activen la 
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Solucion: Compuestos derivados de la formula (I): 

R 

(I) 

01 
R1 p2 

PC: A61P3/10; C07D213/75; A61 K31/50. 

3. De la solicitud de Patente 

a. Reivindicaciones (artIculo 30 D 486) 

La reiviridicación 1 carece de concision debido a el amplio numero de sustituyentes 
posiblos para R4, los cuales presentan marcadas diferencias estructurales entro Si. 
No es posiblo a partir do la informacian contenida en ía descripcian estabiecer si 
todos los compuestos poseen la actividad terapeutica que el solicitante les 
atribuye debido al limitado nümero de compuestos ensayados. El solicitante debe 
limitar su reclamaciOn a aquella materia sabre la que posea soporte suficiente en ía 
doscripción quo pormita establecor que realmente son una soluciOn al problema 
tØcnico planteado. 

La reivindicaciOn 72 caracteriza un compuesto por su uso. Este tipo de 
caracterizaciÆn noes admitida ya que el uso noes una caracteristica tØcnica do un 
producto. 

La reivindicaciôn 74 caracteriza un compuesto por su mØtodo de preparaciOn. Un 
producto definido en tØrminos de un proceso de preparaciOn es admisible solo si 
el producto no se puodo dofinir par sus caracterIsticas estructurales, lo cual no 
corresponde al presente caso ya quo los compuestos que aqul so reclamar, si 
pueden definirse estructuralmente. En consecuencia la forma como so caracteriza 
esta reivindicaciOn no es aceptada. 

For lo anterior, las roivindicaciones mencionadas no cumplen con el roquisito de 
definiciOn, concisiOn y sustento por la doscripciOn do acuerdo a! art. 30 do fa 
Docisiôn 486.y/o art.22 Tratado PCT. 

4. Determinación del Estado de la TØcnica 

La focha quo so ha tonido on cuenta para doterminar el Estado do la Tecnica es: 

Fecha do prosentaciOn do la solicitud prioritaria 12-12-2002 
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Teniendo en cuenta la fecha indicada se realizO la bUsqueda en el estado de la 
tØcnica de documentos relacionados con la solicitud encontràndose los siguientes 
documentos mÆs relevantes: 

No 

DI 

Documento Titulo 

US2002/00021 90 

02 US2002/0042512 

PARA-ARYL OR 
HETEROCYCLIC 

SUBSTITUTED PHENYL 
- GLUCOKINASE ACTIVATORS 

ALPHA-ACYL-AND ALPHA-
HETEROATOIVI-SUBSTITUTED 

BENZENE ACETAMIDE 
GLUCOKINASE ACTIVARORS 

5. AnÆlisis de Patentabilidad (Art 14 D486) 

Nivel Inventivo (ArtlS 0486) 

1) Respecto a la solicitud en estudio: 

Fecha de 
ublicación 

3-01-2002 

11-04-2002 

La reivindicaciónl reclama compuestos de la formula (I). 
La reivindicación 68 reclama una composición farmaceutica que comprende un 
compuesto do fOrmula (I). 

2) Respecto al estado de la TØcnica: 

Dl divulga activadores do la glucoquinasa, del tipo fenil sustituidos con un anillo 
heterociclico. 

02 divulga activadores de glucoquinasa, cuya estructura fundamental es heteroaril 
benceno acetamida. 

3) AnÆlisis de las diferencias con respecto al estado de la tØcnica: 

Caracteristicas Dl 
esenciales de la Solicitudj U52002100021 go 

0 

otAt 

C 

IF 

aiquilo inferior 

R2 

- ._-o-- r "-x �c--- 

-5-; 

NO 



R2= H, halo, nitro, ciano 
H-

= Cicloalquilo de 4 a 6 
miembros 

H 

1 pÆrrafos 5 y C 
Cicloalquilo de 5 a 7 

miembros H. 
pÆg. 1 parrafos 5 v C 

4) Estado do la Iecnica mÆs cercano es Dl 

pÆrrafo 6) 

H, halo, nitro, ciano (pag. 1 

Cicloalquilo des a 7 
miembros (pag. 1 parrafo 6) 

MM 

La solicitud so diferencia de Dl en que presenta ligeras variaciones en el 
significado do los sustituyentes R1 y R4 do la presente solicitud. 

El Efecto TØcnico quo logra la diferencia es inferior al de las anterioridades, ya que 
tanto Dl como D2 reportan en el ensayo de actividad do la glucoquinasa in vitro 
que el SC1.5 de los compuestos ensayados es menor o igual a 30pM (Dl p6gina34 
pÆrrafo 0268; D2 pÆgina 30 pârrafo 0173), mientras quo los compuestos de la 
presente solicitud poseen valores de SC1.5 de hasta do 100pM. 

El Problema TØcnico Objetivo do esta solicitud consiste en reahzar modificaciones a 
Ia estructura que presentan Dl y D2 y obtener compuestos alternativos Miles como 
activadores de la glucoquinasa. 

En conclusiOn es evidente para el experto en la materia realizar ligeras 
modificaciones a la estructura que ensena Dl y D2 para lograr compuestos que 
conserven la misma actividad. Por lo tanto las reivindicaciones 1 a 67, 72 y 74 
carecen do nivel inventivo. 

De Ia misma forma las composiciones de las reivindicaciones 68 a 71 no son 
inventivas puesto que los compuestos que las caracterizan no son inventivos. 

lgualmente, Dl divulga diversas reacciones para la obtenciOn do los compuestos 
que enseæa (pag. 4 parrafo 0051), entre las cuales so tiene la reacciOn de un 
derivado del Æcido fenil acØtico con una amina sustituida: 

i(4�NF12 IV 

VIII 
Is 

H 

1-BI 

Por lo tanto el procedimiento para la preparación de los compuestos reclamados en 
Ia reivindicaciÆn 73 no es inventivo ya que se fundamenta en un proceso do 
sintesis conocido para ía obtencion de fenil acetamidas heteroaril sustituidas. 
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6. Conclusion 

Los requisitos de Patentabilidad de Pa presente Solicituci se encuentran afectados 
asi: 

N° Documento Reivindicaciones afectadas Requisito que afecta 

Dl US200210002190 1-74 Nivel Inventivo 

D2 US2002/0042512 174 Nivel Pnveritivo 

En cumplimiento del artIculo 45 de la DecisiOn 486 de Pa Comision de Pa Comunidad 
Andina, so Pe indica que debe dar respuesta dentro del tØrmino de sesenta dias 
contados a paftrde la fecha do notificacion do la presente comunicación. En caso 
de no dar respuesta al presente requerimiento, C si a pesar de la respuesta 
subsisUeran los impedimentos para la concesiôn, so denegarÆ Pa patente. 

Notifiquese el presente oficio conforme a Pa dispuesto en el numeral 5.2, literal e), 
del capituPo quinta del tItulo primero de Pa Circular LJnica No 10 de 2001. 

ALPX CARMENZ( CESPEDES DE VERGEL 
Jefe de Divisiªnlde Nuevas Creaciones 

El anterioc/requerimiento fue notificada par fijacion en Pista, de fecha 

CONCEPTO TECNPCO EXAMPNADOR TECNICO 
Na. 3179 Cadigo Na. 202073 


