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A new synthetic route to 5,8-didŁazaisofolic acid (IAHQ) Is described which precludes the possibility of contamination 
due to Its 4-amino counterpart 5.8-dideazaisoaminopterin. Substitution of D-glutamic acid in this synthetic scheme 
gave a-IAHQ. The 9-formyl, 9-methyl, 5-methyl, and 5,9-dimethyl modifications of IAHQ were also prepared. These 
compounds, together with several structurally related or Isomeric analogues, were studied for Inhibitory effects upon 
the growth of four humans gastrointestinal adenocarcinoma cell lines In vitro. In general, the compounds having 
a normal folate configuration at positions 9 and 10 are more active than their reversed bridge Isomers. The lack 

or 

antitumor activity of n-IAiIQ provides indirect evidence concerning the mechanism of action of IAHQ. 

5,8-DideaseisOfolic acid (IAHQ, In) was first described 
in 1975 as part of an ongoing synthetic program concerned 
with quinazoline analogues of folic acid.2 Earlier studies 
had shown that its isomer 5,8-dideazfolic acid (AHQ), 
which has a normal folate configuration at positions 9 and 
10, and the 10-CH3 analogue (10-CH3-AHQ) were effective 
inhibitors of thymklylate synthase from several different 
sources. In vitro, 10-0H3-AHQ inhibited the growth 
of mouse neuroblastoma cells, although not nearly as ef-
fectively as certain structurally related 214-dlanilno-
quinnzolines, which were shown to be potent inhibitors of 
dihydrofolate roductase (DHFR).8 

Preliminary studies with IAEQ showed that at low doses 
using a single dose regimen on day 1 after tumor inocu-
lation, the compound was ineffective against L1210 leu-
kernia in ml& IAI4Q was a moderately effective inhibitor 
of rat liver DHFR, being some 10-fold less inhibitory than 
AHQ.6 Subsequently, a large series of quinazoline ana-
logues of folic acid was evaluated as inhibitors of thymi-
dylate synthase from Lactobacillus casei and from L1210 
leukemia cells.7 IAHQ was found to be an effective in-
hibitor of the L1210 enzyme; however, AHQ and 10-
CH3-AHQ were significantly more inhibitory toward this 
enzyme. More recent studies revealed that IAHQ was an 
effective inhibitor of the growth of human colon adeiio-
carcinoma cells (HCT-8) in vitro, thus generating interest 

in 

this compound for potential use In the treatment of 
methotrexate (MTX) unresponsive tumors.8 Significant 
activity against colon tumor 38 in mice was also demon-
strated, and when a regimen of 85mg/kg on days 2 and 
10 following tumor inoculation was used, there were 6 of 
20 tumor-free animals after 90 days.’ MTX was not ef-
fective in this mode!.° It was t--1so found that IAHQ 
protected newborn hamsters: from mortality due to 
transplantable human osteosarcoma cells, whereas MTX 
had no effect against this xenograph at the maximally 
tolerated dose.’  

’ivlCdical University of South Carolina. 
Northwestern University Medical School. 

1Present address: Eureka Laboratories, Inc., Sacramento, CA 
95816. 
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Chemistry. This paper describes a new unequivocal 
synthetic route to is., which precludes the possibility of 

X ’ IS OCOOH 

’N (Qi2lCO0H 

la,X=OH;Y=R=H Id, X OH;Y" M;R CHO 
h1X-NH2;Y=R=H e,X=OH;Y=H;R=CH3 

c1X=0}I;Y=CH;RH fX  OH; Y=CH,RCH. 

trace contamination due to its 4 -amino counterpart, 5,8-
dideazaiso4minopterin (Ib). The latter compound was 
shown to be a reasonably potent inhibitor of DHFR from 

tat liver.6 Numerous earlier synthetic efforts employed 
diethyl eaters of glutamate, which were removed in the 
final step under hydrolysis conditions using sodium hy-
droxide. During this study, the carboxyl groups of glut. 
anile acid were protected by the use of lert-butyl eaters, 
which are removed readily at ambient temperature under 
mildly acidic conditions, This modification yields final 

(1) This paper hits been presented in part- See: "Abstracts of 
Papers", 183rd National Meeting of the American Chemical 
Society, Las Vegas, NV, Mar 28-Apr 2,1982; American Chem-
ical Society: Washington, DC, 1982; Abatr MEDI 69. 

(2) Hynes, J. B.; Garrett, C. .M. J. Med. Chem. 1975, 18, 032. 
(3) Bird, 0. D.; Vaiticus, J. W.; Clarke, J. Mel. PharmacoL 1970, 

6,573. 
(4) McCuen B. W.; Siratnah, F. M. Hiochim, Biophys. Acta 1975, 

384, 369 

(5) Carlin, S. C.; Rosenberg, RN.; VandeVenter, L.; Friedkin, M 
Mel. Pharrnacol. 1974, 10, 194. 

(6) Hynes, J. B.; Eason, D. E.; Garrett, C. M.; Calvin, Jr., P. 1..; 
Shores, K. B.; FTeisheim, J. H. J. Med Chem. 1977, 20, 588. 

(7) Scanlon, IC. J.; Mormon, B. A.; Bettina, J. B.; Hynes J. B. Mel. 
Pharmacol. 1979, 16. 261. 

(8) Fernandes, D. J.; Bettina, J. PL; Hyries, J. B. Cancer Rem. 1983, 
43, 1117. 

(9) Goldin, A.; Venditti, J. M.; MacDonald, J. S.; Muggia, P. M.; 
Henney,.7. E.; DaVita, V. T. Bur. J. Cancer 1981, 17, 129. 

(10) ’I’aung, K.-Y.. Hynes. J. B.; Fudenberg, H. H. Chemotherapy 
1982, 28, 276-
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Scheme L Improved Synthetic Route to IAHQ and Analogues 
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Table I. inhibition of Growth of Human Gastrointestinal A.denocarclnozna Cells In Vitro by Selected Quinazoline 
Analogues of Folic Acid --

- growth Inhibition: IC,,,, pM 

9CH0 10CMO- 9-CI-I,- 10CH 5CHf 5,9(CH3) 
cell IAHQ D-IAHQ AUQ IAUQ AHQ IAHQ ABQ IAHQ IAHQ lb MTX 

HuTu80 4.6 >300 .0.7 95 46 4.8 1.9 4.0 3.6 0.15 0.009 
HT29 1.7 >300 0.6 100 38 8.2 1.2 1.1 2.7 0.20 0.018 
8W480 4.5 >300 1.1 150 84 6.0 1.6 10 4.8 .0.20 0.01.5 
WIDR 4.2 >300 0.6 195 41 6.3 1.3 4.0 4.8 0.20 0.026 

products having a higher degree of purity and rules out 
the possibility of racemization occurring during the do-
protection step. The steps employed are outlined in 
Scheme I. The key intermediate, 2,6-diamino-4-
hydroxyquinazoline (4), was prepared In two steps from 
the commercially available 5-nitroisatoic anhydride (6-
nitro-27I-3,1-benzoxazine-2,4(tH)-dione (2)] Cyclization 
with guanidine carbonate, followed by reduction of the 
resulting nitroquinazoline using catalytic hydrogenation, 
yielded 4. Compound 4 had formerly been derived by the 
acid hydrolysis of 2,4,6-triaminoquznazolina2 Di-tert-butyl 
L-glutamate was prepared by the acid-catalyzed reaction 
of L-glutamie acid with excess isobutylene under low 
pressure." Subsequent coupling to 4-formylbenzoic acid 
using the mixed anhydride method gave di-tert-butyl 
N-(4.formylbenzoyl)-L-glutamate (5), which was obtained 
as a viscous oil. This was employed in succeeding trans 
formations without further purification, since attempts to 
obtain 5 in solid form were unsuccessful. The reductive 
condensation of 4 with 5 in the presence of Raney nickel 
gave the di-tert-butyl ester of in, 6. After purification 
using silica gel chromatography, 6 was deprotected with 
anhydrous trifluoroacetic acid, affording lain good yield. 
Substitution of u-glutamic for the natural isomer in the 
aforementioned sequence gave the n isomer, r)-IAHQ. The 

(11) Kajtar, M, Hollosi, M. Acta Chim. Aced. Sd. Hunt. 1970, 65, 
403. 
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reductive condensation of 2,6-diamino-4-hydrozy-5-
methylquinazoline (4b) with 5 yielded the di-tert-butyl 
aster of the 6-methyl compound 6b. Treatment with an-
hydrous trifluoroacetic acid then gave 5-CH34AHQ (Ic), 
which was found to have a greater degree of purity than 
that prepared earlier from diethyl L-glutamate, as deter-
mined by reverse-phase high-performance liquid chroma-
tography-’ 

The reaction of la with formic acid In the presence of 
acetic anhydride gave 9-C1›10-IMfQ (Id) in respectable 
yield. The introduction of the 9-methyl group was ac-
complished according to the procedure employed for the 
methylation of folic acid, yielding 9-CH3.IAHQ (le).’ 
Purification of this product required Ion-exchange chro-
matography using DEAE-cellulose. The nietbylation of 
Ic was effected in an analogous manner, giving 5,9. 
(CH3)2-IAHQ (if). Isomeric compounds having a normal 
folate configuration at positions 9 and 10 were prepared 
as described elsewhere,13 with the exception of 10-CH3-
AHQ. This compound was more readily prepared by direct 

(12) Temple, Jr., C.; Bennett, Jr., L. L; Rose, J. D.; Elliott, R. D.; 
Montgomery, J. A.; Mangum, J. H. J. Med. Chem. 1982, 25, 
161. 

(13) Hynes, J. B.: Yang, Y. C. S.; McCue, G. H.; Benjamin, M. B. 
In’Workshop on Folyl and Antifolyl Polyglutamatea’; Berno, 
J. R. Cabner, B. A.; Goldman, I.!)., Eds.; Plenum Press: New 
York, 1983; pp 101-114. 



Notes 

until H2 uptake ceased. After the addition of charcoal, the catalyst 
was removed by filtration, and the filtrate was basified to pH 8 

-n NH40H. The precipitate was collected by filtration, washed 
c.h HO and then hexane, and dried in vacuo over P205. The 
oduct was dissolved in 100 mL of CHCI3 and washed with 2 
100 mL of 10% Na}1S03. 1 x 100 mL of 1120.2 x 100 mL of 

:% citric acid, and 2 X 100 ml. of H20 and then dried over 
MgSO4. The solvent was removed under vacuum, and the product 
was washed with hexane and then dried in vacua over 11206. The 
product was purified by flash chromatography over Baker silica 
gel (40 Urn), column 50 X 175 mm, using a stepwise gradient of 
CHCl2 to CHC13/MeOH. 9:1: yield 55 g (52%); mp 145-147 °C; 
PLC (CHCI5-McOH, 85:15, Whatman KC15F RPTLC, MeOH/ 
1120.80:20). Anal. (C2qHN501r0.75H20) C, H, N. 

5,8-Dideazaisofolic Acid (la). A 5.5 g (9.8 mmcd) sample of 
Ga was stirred in 80 mL of CF3COOH for I h at ambient tern. 
perature. The product was precipitated by the addition of excess 
Et20 and collected by centrifugation. The Et20-CF3COOH su-
pernatant was decanted, and the product was washed 4 times with 
Et20 and then 2 times with 1120. The product was suspended 
in 1120, basified to pH 8.5 with NH10H, and then acidified to 
p114.0 with 0.5 N HCI to effect precipitation. The product was 
collected by filtration, washed with copious amounts of cold H0 
and then (Me)2CO3 and finally dried In vacua at 100°C to yield 
3.5 g (81.5%): mp >195°C dee: PLC (0.1 M NaRPO4, pH 7.5, 
cellulose); HPLC; UV X, (0.1 M NaHPO4, pH 7.0), 235 am (e 
33.8 x 10); NMR (CF3COOD) 884-2.5 (in, 7, aromatic), 5.2-4.85 
(in, 3, NCH2 + NCH). 2.9-2.3 fin, 4, (CR2)31. Anal. (C2H21-
N508.0.5H20) C, H. N. 

o.5,8.Dldenzaisofolie Acid (D.IARQ). Di-tert-butyl N-(4-
formylbenzoyl)-n-glutaxnate was prepared in a manner identical 
with the preparation of its L isomer, 5. The reductive condensation 
with 4, followed by deblocking with CSCOOH, then gave D.IAJ{Q. 
NMR, TLC, HPLC, and mp were identical with in. Anal. 
(c2H21N60CP3CO0H.0.5R20) C, H. N. 

Dl-tort-butyl 6-Metbyl.5,8-dideazalsofolate (6b). A mixture 
of 9.57 g (24.5 rnrnol) of 6 and 4.65 g (24.5 mmcl) of 2,6-ill. 
aznino.4-bydroxy-5.methylquinazoline (4b)2 in 200 ml. of 70% 
ROAc was hydrogenated in the presence of Raney Ni (’-’500 mg) 
until 113 uptake ceased. After addition of charcoal, the catalyst 
was removed by filtration, and the filtrate was baslfled to pH 8.5 
with NH4OH. The precipitate was collected by cantrifugation, 
washed with 4 

x 200 ml. of H20, and then lyophilized. After 
drying over P20k there was obtained 7.74g (54%): mp 139-141 
°C; TLC (D? -H20, 1-Z cellulose). Anal (CHaN5Oc2.25H20) 
C, H N. 

8.Metbyl-5,8-dideazalsofolio Acid (to). A 5.6 g (9.2 mmcl) 
sample of 6b was treated with 50 mL of CF3COOH for 1 h, and 
the product was obtained as described for La. There was obtained 
2.45 g (56%): mp 253-254 DC (lit.2 nip 220-225 °C); PLC 
(DMF-H20, 1:2, cellulose); HPLC; IN X. (0.1 M NaHPO4, pH 
7.0) 240 am (a 40.0 X 10); NMR (CF3C000) 88.08-1.42 (in, 6 
aromatic), 5.17-4.80 (in, 3, NCH2 + NCR), 2.98-2.30 (m, 7,66i,’ 

+ (CH43). Anal. (C23HN5001.5H20) C. H, N. 

6-Formyl.68..dIdear.alaofolic Acid (id). A 0.224 g (0.5 mmoi) 
sample of in was dissolved in a solution of 10 ml. of HCOOH 
(91%), and 5 mL of (Ac)20 was added with stirring at room 
temperature. After 1 h, the product was precipitated by the 
addition of excess Et20, followed by chilling in an Ice bath for 
20 mm. The precipitate was collected by filtration and washed 
with 1130, then (Me)2CO3 and finally Et20. The product was dried 
at 100 °C In vacua, yielding 0.182 g (68.5%): nip >210 °C dec 
PLC (0.1 M NaHPO4, p117.6, cellulose); HPLC; liv X (0.1 M 
NaHPO4, pH 7.0) 230nm (a 44.5 )C 10); NMR (CF5COOD) 68.3 
(a, 1, CR0), 8.1-7.15 (in, 7, aromatic), 5.50-4.80 (In, 3, NCH2 + 
NCR), 2.93-2.23 (ni, 4, (CH3)21. Anal (CHN503.2H20) C, H. 

N. 

9-Methyl-5,8-dideazaisofolic Acid (le). A 1.0 g (2.2 nimol) 
sample of in was dissolved in 55 ml. of 0.1 N NaOH and then 
neutralized to pH 64 with 1 N HCL To this was added 1.0 g (12.7 
mmol) of 38% 11300, followed by 0.20 g (3.18 mmcd) of Na13(C-
N)113. The pH of the reaction mixture-was maintained at 8.5 for 
45 mm by the occasional addition of 1 N Nd, and the reaction 
was continued for 20 h. The solution was then adjusted to p11 
11 with 1 N NaOH, with stirring, and held at that point for 
approximately 10 nila to allow HCN gas to escape. The solution 

ENSOOCID. cXP 2229335A_I_. 

Journal of Medicinal Chemistry, 1984, Vol. 27. No. 2 235 .4 

was acidified to pH 4 with 1 N HCl to precipitate the product., 
which was collected by filtration, washed with 1120 and then Et20, 
and dried at 100 °C in vacua: yield 1.01 g (95%); nip >236 °C 
dec. Purification was effected by anion-exchange chromatography 
using e 2 X 20 cm column containing CeUex D (Bio-Rad). A linear 
gradient of 0.02-0.35 M NH.111CO3, pH B.S. was used to elute the 
product. After lyophilization and neutralization to pH 4, the solid 
had tap >235 °C after vacuum drying at 100 °C PLC (0.1 M 
N8HPO4, p117.5, cellulose); HPLC; UV A,, (0.1 M Na11PO4, pH 

7.0) 235 am (t 38.6 X 10); NMR (CF3COOD) 6 8.54-7.48 (m, 7, 

aromatic), 5.13-4.83 (in, 3, NCH2 + NCR), 3.6 (a, 3, NCR3) 2.9-2.3 
Em, 4, (CH3)3). Anal. (CH23N506.2.75H20) C, H. N. 

5,9-Dimetbyl-5,8-dldeazaisofoiic Acid (if). A 0.88 g (1.83 
minol) sample of ic was methylated and purified according to 
the procedures employed for Is. Following anion-exchange 
chromatography, a 69.5% yield was obtained: tap 223-225 °C; 
PLC (0.1 M NaHPO4, pH 7.5, cellulose); HPLC; UV X (0.1 M 
NaHPO4, pH 7.0) 235 am (s39.2 X 103); NMR (CY3COOD) 6 
8,32-7.30 (at, 6, aromatic), 5.25-4.80 (in, 3, NCH2 + NCR), 3.65 
(a, 3, NCH3), 2.95-2,20 (in, 1, CCH3 + (CU2)21. Anal. ((:ss}tm-

N506.1.5H20) C, H, N. 

10.Methyl-5,8-dldeazafolic Acid (10-CH3-AHQ). A 0.70 g 
(1.5 mnlo[) sample of 5,8-dideazafolic acid" was methylated by 
the same method described for is: yield 0.59 g (84%); mp >220 
°C dec (lit." nip 220-225 °C  dec); PLC (0.1 M NaHPO4, pH 1.5, 
cellulose); HPLC; liv X,,,,, (0.1 M NaHPO4, pH 7.0) 230 nat (c 
44.5 X 103); NMR (CFCO0D) 6 8.35-7.45 (in, 7, aromatic), 
5.22-4.90 (in. 3, NCH2 I- NCH), 3.62 (a, 3, NCR3), 2.9-2.3 (in, 

4, (CH3)2). 

Biological Evaluation. Determinations of the growth of 
tumor cells in the presence of drugs were conducted in CoStar 
(Cambridge. MA) 24-well plates. Experiments were begun by the 
addition of 1 mL of media containing 0.7-1 X 103 monodispersed 
growing cells to wells In which 0-50 #L of solution of the particular 
drug had been placed. Compounds were dissolved just prior to 
assay in 0,5 ml. of 0.1 14 NaOH and then diluted with 4.5 mL 
of phosphate buffer (pH 1.0). The cells were incubated at 37 "C 
In a humidified 8% CO2 atmosphere for 72 to 96 h. The mono-
layers of cells were then removed by trypairtizeti on and counted 
in suspension. Cell number was determined on a Coulter counter 
and maximally increased 10- to 15-fold over that inoculated. ICfiQ 
values refer to that concentration of inhibitor necessary to inhibit 
cell growth by 50% compared to control cells grown under 
Identical conditions, except that the inhibitor was omitted. 
Standard deviations for all values presented in Table I, based upon 
four determinations, were less than 5%. The establishment of 
the cell lines employed In this study has been described previously: 
HuTu9O,n KT29,12 SW480,23 and WIDR.2’ 
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Abstract�The synthesis of a series of novel 2-aryl substituted-4H-3, I -bcnzdxaz*m›4-ones and their evaluation as specific inhibitors 
of the Tissue Factor (TF)/Factor VJla (FVUa)-induced pathway of coagulation is reporte& Inhibitory activities (IC values) in the 
range 0.17 to >40 p.M on the activation of Factor X (FX) by the TF/FVIIa complex were found for compounds having one Or two 
electronegative substituentsstich as F, Cl and NO2 in the 2-aryl substiment. Different substitutions both electron-attracting and donating 
groups wereaflowed in the 5,6,7 and 8 positions. Several of the compounds showed a selectivity ratio towards FX and thrombin of >50, 
thus being the first small molecules described as potential drugs for oral antithrombotic treatment without side effects such as bleeding 
which is observed especially with thrombin inhibitors. The best suhsthuent pattern being the 2-aryl group substituted with: 2-F; 2,6- 
F2; or 2-FX; 6-Cl; togcther with electronegative substitution in the 5, 6, 7, or 8 positions. 2-11ieteroaryl subsutuents like thienyl and 
f\rauyI were of low activity while some 2-(2-chloro-3-pyridyl) derivatives had inhibitory activity 10pM and a good selectivity. 
' 2000 .Elsevier Science Ltd. All rights reserved. 

Introduction 

Blood coagulation is a complex process involving various 
blood components or factors that eventually give rise to 
a fibrin clot. Activated Factor X (FXa) is required to 
convert prothrombin to thrombin which then converts 
fibrinogen to fibrin as a final stage in forming a fibrin clot. 

There are two pathways that promote the activation of 
Factor X (FX). The ’intrinsic pathway’ refers to those 
reactions leading to thrombin formation through utili-
sation of factors present only in blood. A series of protease-
mediated activations generate Factor tXa which, in 
conjunction with Factor Villa, cleaves FX into FXa. 

In the extrinsic pathway’ Factor Vila (FVIIa) and its 
cofactor, Tissue Factor (TF), exert the same proteolysis. 
TF is a membrane-bound protein and does not normally 
circulate in plasma. Upon vessel disruption, however, it 
is exposed and forms a complex with FVUa to catalyse 
FX or. Factor DC activation in the presence of Ca2 + and 
phospholipid (I). While the relative importance of the 
two coagulation pathways in hemostasis is unclear, 

*Corresponding author. 

FVfla and TP appear to be the principal initiators of 
blood coagulation in vivo.1 

It is often desirable to inhibit the coagulation cascade in 
a patient. Anticoagulants such as heparin, coumarin and 
its derivatives, indandione derivatives, low-moleeular-
weight thrombin or FXa inhibitors, or other agents may 
be used. Treatment with heparin and other anticoagulants 
may, however, have undesirable side effects, for example, 
bleedings. Inhibition at the initial stage of blood coagula-
tion, i.e. of the FVIIa/TF activity, results in significantly 
less bleeding.2 In addition, clinically available antic-
oagulants act throughout the body, rather than acting 
specifically at the site of injury where the coagulation 
cascade is active. Other known anticoagulants comprise 
thrombin and Factor Xa inhibitors derived from blood-
sucking organisms. Antithrombins, hirudin, hirulog and 
birugen are recombinant proteins or peptides derived 
from the leach Ffirudo ,nedfcina/Js, whereas the Factor. 
Xa inhibitor antistatin and the recombinant derivative 
rTAP are tick-derived proteins. Inhibitors of platelet 
aggrcga tion such as monoclonal antibodies or synthetic 
peptides, which interfere with the platelet receptor gpllb/ 
lila, are also effective as anticoagulants. These agents are, 
however, not suitable for oral administration. Specific 
protein inhibitors of the FVI1a/.-TF activity are the 

0968-0896/00/S. see front matter (g) 2000 Elsevier Science Ltd. All rights reserved. 
P11: S0968-0896(00)001292 
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physiological inhibitor TFPI (Tissue Factor Pathway 
Inhibitor) and the�inactiya ted FVH (FVIlai) which binds 
to TF and compete with FVHa 

There is still a need for improved compositions having 
anticoagulant activity and which can be administered 
orally or otherwise non-intravenously at relatively low 
doses without producing undesirable side effects. We found 
that some 2-arylsubstituted 411-3,1 -benzoxazin-4-ones 
showed specific inhibitory activity on FVHa-TF in in 
vitro assays, and therefore seem to be potential drug 
candidates for blood coagulation regulation, suitable for 
oral administration and presumably without the above 
mentioned side effects. We report here the synthesis and 
SAR. of some 2-arylsubstituted 411-3, 1-benzoxazin-4-oncs 
in in vitro systems of TF/FVHa-catalyzcd activation of 
FX, as well as their effects on the amidolytic activity of 
FXa and thrombin and the prolongation of clotting 
time caused by selected compounds. 4H-3, 1 -Benzoxazin-
4-one-derivatives are known to act as serine protease inhi-
bitors, but very few of the reported compounds contain an 
aryl group connected directly to the ring system together 
with substituents in the 5, 6, 7, or 8 positions.9 None of 
the previously described compounds have been reported 
to specifically inhibit the TF/FVIIa-induced coagulation 
pathway, but rather to act as thrombin and FXa inhibi-
tors. Similar structures, often containing a 2-amino sub-
stituent instead of the 2-aryl substituent, are reported to 
act as inhibitors of HSV-1 protease,’°  Or serine pro-
tease, 11 and human cytomegalovirus protease.12 A solid-
phase synthetic approach towards 2-amino substituted 
4H-3, l-benzoxazin-4-ones has been reported.’3 

Chemistry 

2 -Aryl substituted 411-3, I-benzoxazin-4-oncs were con-
veniently prepared from optionally substituted anthranilic 
acids and an aryl carboxylic acid chloride in toluene or 

Rib 
- RI 

OH 

 

Iwo 

II I I 

vil) 

Schcmc 1. Syntheticpathway used for the preparation of compounds 
2. 5. 17-20. 22, 24/7) 28, 30. 32, 33, 36. 38, 44, 59 and 60. i: Ar(112}. 
COd, Et3N, Tolu; ii: Ar(Rl)COOH, HOJ3T. EDAC, DMF. 

0 
RI 

totuene.EI3N + 

N_H 
shake lQ min. RT - 

H 

organic phase separated 

said. NsHCO3. shake 2 nun 

DME using triethylamine or pyridine as base. Howevel 
the yields varied considerably (0% to 100%), depending 
on the substitution pattern in both the anthranilic acid 
and the aryl carboxylic acid or acid chloride. Syntheses 
using an aromatic ortiw aminocarboxylic acid ester and 
an aryl carboxylic acid chloride as starting materials per-
forming the ring closure with sulphuric acid-’ gave very 
low yields, and the same was found for syntheses using an 
anthranilic acid derivative and an arylcarboxylic acid 
performing the reaction with HOBT and EDAC, prob-
ably due to the presence of two carboxylic acids which 
could be activated by HOBT.9 The reaction is depicted 
in Scheme 1. 

In order to conveniently prepare a series of analogues for 
the SAR investigation, a solution phase parallel synthesis 
procedure was developed (Scheme 2). 

Appropriately substituted 2-aminobenzoic acids were 
dissolved in toluene, triethyl amine was added anr1 he 
mixture shaken for 10 min at room temperature. SL e-
quently, substituted benzoic acid chloride was added 
and the mixture shaken overnight at room temperature. 
Ethyl acetate and HO (0.1N) were added followed by 
shaking. The organic layer was separated, saturated 
NaHCO3 added, and the mixture shaken for 2 ruin. The 
organic layer was separated and filtered through a silica-gel 
column (Sep-Pack plus), the column washed with di-
chiorornethanc and the collected organic phases evapo-
rated. The identity and purity were checked by LC-MS, 
>90% of the experiments gave >75% yield as esti-
mated from the ELS measurement. 

Results 

The compounds were evaluated for inhibitory activity on 
the TF/FVIIa-induccd activation of FX using a two-step 
amidolytic assay. Compounds showing good inhibitory 
activity in that assay were further tested for activity on 
FXa and thrombin in order to sort out structures’ 
the best selectivity. Selected compounds were furt...r 
tested for their ability, to prolong clotting time in a 
standard in vitro clotting assay. Selected data for 2-aryl 
substituted 411-3,I-ben7oxazin-4-ones are depicted in 
Table 1. 

The data revealed a broad variety of selectivity, ranging 
from compounds having a similar inhibitory effect on 

o ci 
shake overnight EtAc.HCI (0.1 N) 

RT shake 30 min. RT 

RI 0 

Organic phase SePd. 

Sep  -Pack purification. 
C ,Ct, wash eNJ-O�R2  

Scheme 2. Solution phase parallel synthesis approach for the preparation ofcompounds3. 4. 6-9, 12-16, 21.25,26.29.31. 39.40,42,43. 46-50 and 61. 
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Table 1. IC values (jiM) for the inhibition of TF/FVHa-catalyzed 
activation of FX and the inhibition of FXn and thrombin amidolytic 

activity 

Compound RI R2 FX FXa Thrombin 
no. activation IC59 IC50 

1050 AN, PM AM 

1 H 2-F 4.7 138 56 
2 6-Me 2-F 3.6 >200 145 
3 6-CF3 2-F 3.1 37 34 
4 6-OMe 2-F 3.0 >200 40 
S 5-CL8-C? 2-F 1.2 180 >200 
6 5-COOMe 2-F 5.6 138 56 
7 6-F,7-F 2-F 17.2. - ->200- >20(1 
8 5-1902 2-F 17 26 17 
9 6-F7-F 2-F,3-F is >200 lOS 
10 6-Br,S-Br 2-F 25 >200 >200 
it 7-Cl 2-F 30 >200 199 
12 6-Me 2-F,3-F 32 >200 >200 
13 6.NO2 2-17,3-17 40 NT NT 
14 5-CF3 2-F >40 NT NT 
15 8-CF3 2-F >40 NT NT 
16 5-COOEI 2-F >40 NT NT 
17 5-Cl 2-F,6-F 0.17 4.9 >201) 
15 5-NO2 2-F.6-F 0.35 6.3 >200 
19 s-Cl,$-Cl 2-F,6-F 0.36 6.3 >200 
20 6-Me 2-F,6-F 0.60 22 8 
21 6-cF3 2-F,6-F 0.63 16 98 
22 7-NO2 2-F.6-F 0.82 112 >200 
23 5-F 2-F,6-F 0.90 6 NT 
24 6-NO2 2-F,6-F 1.0 19 >200 
25 7-CF3 2-F,6-F 1.4 174 134 
26 6-OMe 2-F,6-F 1.5 154 30 

-.. 27 6-NHAc 2-F,6-F 1.6 35 >200 
6-NH2 2-F.6-F 3.2 154 149 

29 5-COOMe 2-11*4-17 4.1 112 156 
30 5-Me 2-F,6-F 4.3 89 > 200 
31 8-CF3 2-F,6-F 4.5 80 >200 
32 7-NH2 2-F,6-F 22 >200 >200 
33 5-NH2 2-F,6-F 30 >200 >201) 
34 6-Me 2-F,6-Cl 0.9 10 NT 
35 5-F 2-F,6-CI 1.2 6.0 NT 
36 6-Me 2-0,3-Cl 1.2 110 36 
37 6-1 2-0 2.2 15 NT 
38 6-Me 2-Ci,6-CI 2.8 63 >40 
39 5-NO2 2-NO2 0.32 <1.6 97 
40 5-NO2 2-OMe 3.9 5.5 19 
41 H 2-OMc,5-CI 6.8 30 NT 
42 $-NO2 2-OCOMe 7.3 26 >200 
43 6-NO2 2-OCO1VIe 10 49 >200 
44 6-Me 2-OCF3 12 >200 NT 
45 6-Cl 2-Br 1.5 6 NT 
46 2-Me 2-OCOMe 33 >200 >200 

all three enzymes to compounds active only in the FX 
activation assay. Compounds with a detectable inhibitory 
effect on FXa will also appear to effect FX activation and 
FVIIa/TF-initiated clot formation, without necessarily 
inhibiting FVIIa directly. Thus true 1050-values for the 
FVIIa inhibition as measured by the FX activation 
assay are obtained only for compounds which do not 
inhibit Fxa. 

The best compounds regarding inhibitory activity and 
selectivity were 5, 22 and 25 with 5,8-dichioro, 7-nitro, 
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and 7-trilluoromethyl substitution in the benzoxazine 
ring, respectively, and 2-fluoro or 2,6.-liupiQ substitution 
in the 2-phenyl substituent. These compounds also pro-
longed the TF-induced clotting time, the ratios being 
1.32. 1.31, and 1.51 times the control clotting time. The 
best inhibitors of the TF/FVHa-induced activation of 
FX were substituted with electronegative substituents 
like Cl, NO2, CE3, F in the 5, 6, or 7 positions in the ben-
zoxazine ring togetherwith a 2,6-difluoro substitution in 
the 2-phenyl group. However, these compounds also 
possessed good inhibitory effects on the FXa amidolytic 
activity resulting in a specificity factor below 50, while 
their activities at the active site of thrombin were low. 
Also a 6-methyl substituent (compound 20) inhibited 
the FX activation at sub-jiM concentrations, however, 
the inhibitory effect on thrombin was also good (8 jiM). 
Compounds carrying-NH2,-OW or-COOMe in the 
benzoxazine ring (compounds 4,26, 28, 32 and 33) gave 
a 3-fold to 10-fold higher IC50 in the FX activation 
assay than found for the electronegative substituents, 
while the IC50 for FXa and thrombin was often found 
to be > 200 j.tM (i.e. no effect). 

Selected data for the inhibitory effect of 2-heteroaryl 
substituted 4H-3, I -benzoxazin-4-ones is presented in 
Table 2. 

The compounds having a heteroarornatic substituent in 
position 2 by and large showed a 10-fold higher IC50 
value than found with a substituted phenyl group in 
position 2. This probably reflects the difference in dee-
tronegativity for the two substituent groups. 

Compound 47, however, had a good profile in agreement 
with the 6,7-halogen disubstituted 2-phenyl compounds 7, 
9 and 10. 

The compounds giving the best prolongation in the clot-
ting time (17, 18, 20, 28 and 47) were substituted in the 2-
position with a 2,6-difluorophcnyl group (or a 2-chloro-3-
pyridyl for compound 47), while the substitution on the 
bcnzoxazin ring was Cl, NO2, Me, NFl7 and F (Table 3). 

Discussion 

The expected mechanism of action for the serinc pro-
tease inhibition by benzoxazinone-type of compounds is 
deactivation by means of reaction of the benzoxazInone 
lactone with the active site serinc, probably under the 
formation of a drug-enzyme ester followed by its hydro-
lysis.7’14 This mechanism was supported by data obtained 
for activity in a TF/FVII assay and in a FVU amidolytic 
assay in which we found that the benzoxazinones gave 
inhibition of the same order of magnitude as found in 
the FX activation assay (not shown). 

The corresponding open anthranilic acid amide deriva-
tives (the ’open form’ of the benzoxazinone ring) were 
found without inhibitory effects. These compounds could 
be prepared from the corresponding bcnzoxazinones by 
hydrolysis with NaOH in methanol followed by careful 
acidification with an equimolar amount of 1-ICI at room 
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Table 2. IC50 values (jiM) for the inhibition of TF/FVI la-ca talyzed activation of FX. 1Xa and thrombin 

R1 0-.- - - 

b?M?1113 
Compound no. Ri R3 FX-activation FX amidolytic Thrombin 

IC50 J.LM I CSO jiM IC30 AM 

47 6-P,7-F 2-Cl-3-pyridyl 5.0 >200 >200 - 

48 5-Me 2-CI-3-pyridyi 7.1 >200 30 
49 5-NO2 2-Cl-3-pyridyl 14 98 9.7 
50 6-NO2 2-CI-3-pyridyl 21 140 >200 
51 6-8r6-OMc 4-pyridyl 27 >200 NT 
52 7-OMe 3-0,5-CF3-2-pyridyl 33 >200 NT 
53 6-Hr 3-Cl ,5-CF3-2-pyridyl 33 >200 NT 
54 7-06-OMe 5-NO2-2-furanyl 16 >200 NT 
55 7-Ome 2-furanyl 25 >200 >200 
56 6-Br 2-furanyl 34 >200 NT 
57 S 6-Me 5-NO2-2-furanyl >40 NT NT 
58 H 2-thienyl 27 >200 NT 
59 6-Me 2-thienyl 35 >200 >200 
60 6-Me 3-Br-2-thienyl 40 NT r. 
61 6-F,7-F 2-1hienyl >40 Nt . 

temperature. Prolonged standing or higher temperatures 
gave a mixture of the ’open form’ and the benzox-
azinone. The ’open form’ was also accessible from the 
reaction of anthranilic acid and arylcarboxylic acid 
chloride in pyridine at �30°C. However, also this 
method gave mixtures of the ’Open’ and ring-closed 
forms (data not shown). Taking this expected mechanism 
into account, it seems reasonable to expect that electro-
negative substituents on the 2-aryl group as well as on 
the 5, 6, 7, or 8 positions of the bcnzoxazinone ring will 
make the ring carbonyl more reactive towards the serinc 
OH-group of the enzyme. 

Compounds without substitution in the 2 or 6-positions 
in the 2-aryl substituent did not inhibit the TF/FVIJa-
catalyzed EX activation at concentrations below 40 ttM 
(data not shown). 

Introduction of an ester functionality at the 5-position 
compounds 6, 16 and 29) or at the 2-position in the 2-

phenyl substituent (compounds 42, 43 and 46) was per-
formed in order to clarify if this group might, in some 
way, compete with thc ester formation between the serinc-
OH and the benzoxazinonc ring, either by steric hindrance 
of the drug-enzyme reaction or by participating in the 
ester formation with the enzyme. These compounds, how-
ever, gave results of the same magnitude and selectivity as 
found for both electronegative and electron-donating 
substituents at the same position. Consequently, no proof 
in favour of that hypothesis was obtained. 

Compounds substituted with 2-thienyl, 2-furanyl or 2-, 
3- or 4-pyridyl in the 2-position of the benzoxazine ring 
(compounds 47-61) showed the same pattern as found 
for the 2-phenyl substituted compounds. IC50 values of 
<10 pM were observed only for 47 and 48 carrying an 
electronegative ortho-substituent in the 2-substituent 
together with 6,7-dilluoro or 5-Me substitution. Com-
pound 49 had a surprisingly good effect on thrombin 
(9.7j.tM), i.e. cquipotcnt for thrombin and FVIIa/TF, 

eNSttOCtO: XP 2219355A_L 

Table 3. Effects on TF/FVIIa-induced dotting. The ratio of the 
clotting times with (330 itM) and without test compound is given 

Compound no. Clotting ratio 

1 1.45 
2 1.47 
3 159 
5 1.32 
7 1.60 
17 >3 
18 2.58 
19 1.68 
20 >3 
22 1.31 
25 1.51 
28 >3 
33 1.06 
38 1.88 
40 1.25 
42 1.14. 
43 
47 2.32 
49 1.52 
50 1.16 
55 1.35 
59 1.76 

while the IC50 for inhibition of FXa was 10-fold higher. 
This is in contrast to the findings for compounds 18,39 
and 40 for which the inhibitory effects were best in the 
TF/FV[Ia-catalyzed FX activation assay. 

2-Pyridyl and 4-pyridyl substituents were found to be of 
low activity in the activation assay, in the former case 
probably because the ring nitrogen occupied an ortho 
position and no electron-attracting groups were positioned 
in an ’ortho’ position, and in the latter because no ortho 
electronegative substituent was present. For the thienyl 
and furanyl substituted compounds, only compound 
60 had an electronegative substituent in the ortho 
position, however, in this case a bromo substituent was 
no good compared to compound 45 (IC50 values in the 
FX activation assay being 40 and 1.5 pM, respectively). 
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Table 4. Analytical data for compounds prepared by solution phase parallel svflLhcsis 

No. Compound 
-- -- 

Analytical details" 

3 2-2.F1uoro-phenyl).6-trifluoromethyl.4.H-3.1-benzoXaZin-4-one ,n/’: 310 Ri’: 15.48, ELS: 1% 
4 2-(2-Fluoro-phenyl)-6-methoxy4-H-3.1-benzoxazin4-one m;:: 272 RT: 14.10, ELS: 30/6

6 2.2-Fluoro.pheny1)- 4.H-3,1-benzuxazin-4-oxo4carbo,ylic acid methyl ester in!:: 300 RT: 12.97, ELS: 00% 
7 6,7-Difluoro-2-(2.fluoro-phenyl)- 441-3,1 ni/:: 278 RT: 14.78, ELS: 97% 
8 2.(2.3-Difluoro-phcnyt)-5-nitro-4’H-3, l-benzoxazin-4-one no/:: 305 RT: 13.70, ELS: 95% 
9 2.(2,3-Dilluoro-phcnyl)-6,7-diftuoro4-H-3.1-benzoxazin4-one nil:: 296 RT: 14.9 1, ELS: 98% 
12 2.(2,3-Difiuoro-phenyl)-5-methyi4-1I-3,1-benzoxaZin-4-ofle ml:: 274 RT: 15. 1, ELS: 82% 
13 2.2,3Difluorophenyl)-6-nitro.4.H-3,1.benzoxazin-4.one ml:: 305 RT: 14.26, ELS: 80% 
14 2-(2-Fluoro-phcnyl)-5-trifluoromethyl4-F1-3,1-benzoxazin-4-one ni/z: 310 RI: 15.47, ELS; 81% 
15 2-(2.F1uoro-p]eny1)-8-trifluoromethYl-4.H-3.1-bcnzoxazin-4-onc nil:: 310 RT: 15.15, ELS: 99% 
16 2-(2.Fluoro-phenyl)-4.oxo-4.H-3.1-benzoxazin- 5-carboxylic acid ethyl ester in/:: 314 RT: 1333, ELS: 95% 
21 2-2,6-Difluoro-phenyl)-6.trifluoromcthyI4-H-3,1-benzoxazin4l’one inf:: 328 RI: 15.26, ELS: S2% 
25 2-(2.6.Difluoro-phenyl)-7-trifluoromethyl-4-11-3,1-benzoxazin4-one nil:: 328 RI: 15.51, ELS: 91% 
26 2-(2,6-Difluoro-phenyl)-6.mcthoxy-4-H-3.1-bcnzoxazin-4-one in!:: 200 RT: 13.8/11.45. ELS: 80% 
29 2-2,6Dil1uoro-phcnyl)4-oxo-4-H-3.1-benzoxazin-5-carhoxylic acid methyl ester ml:: 318 RT: 12.82, ELS: 67% 
31 2-(2,6-l)ifluoro-phenyl)-S-trifluoromethyl.4-H-3.1-benzoxazin.4-one in/ 328 RT: 14.73. ELS: 94% 
39 - - - 5-Nitro-2-(2-nitro-phenyl)- 4-W-3,11-hcn7oxazin4-onc m/:: 314 RT: 13.11, ELS: 81% 
40 2-(2-Metboxy-phenyt)-5-iutro4.H-3,1-benzoxazin4.one nil:: 299 RT: 12.8 1, ELS: 61% 
42 Acetic acid 2-(5-nitro.4-oxo4-H-3,1-benzoxazin-2-yl)-plienyl ester nil:: 327 RT: 12.88, ELS: 34% 
43 Acetic acid 2(6.iiitro-4-oxo4-H-3.1-banzoxazin- 2-yI)-phenyl ester ni/:: 327 RT: 13.37, ELS; 54% 
46 Acetic acid 2.(5-methyl4-oxo.4-H-3,1-benzotazin-2-yl)-pheayl ester ml:: 296 RT: 14.11. ELS: 54% 
47 2-2-Chloro.pyridin-3-y1)-6,7-diJ1uoro-H-3,1-ben7oxazin4-one nil:: 295 RI: 12.75, ELS: 96% 
48 2.(2-Chloro-pyridin-3-yI)-5-mcthyl4-H-3,1-benzoxazin.4-One nil:: 273 RT: 12.61, ELS: 100% 
49 2-(2-Chloro-pyrdin-3-yl)-5-nitro-4-H-3,1-benzoiazin4.one nil:: 304 RT: 11.64, CLS: 82% 
50 2-(2.Chloro-pyridin-3.yl).6-nitro-4-H-3,1-hcnzoxazin-4-one ml:: 304 RI: 11.94, ELS: 88% 
61 6,7-Difluoro-2-thiophcn-2-yl.4-H-3,1.benzoxazin-4.one mis: 266 RT: 14.6$, ELS: 98% 

"ni/ The molecular ion (M + I) from the LC-MS investigation; RT: Retention time (mm); ELS: The purity estimated from the clectrospray (positive 
Ion) measurement. 

Conclusion 

The synthetic approach described easily yielded a series 
of 2-aryl substituted 4H-3,1 -benzoxazin-4-ones in fair to 
good yields by standard synthetic methods and through 
a solution-phase parallel fashion. The 2-aryl substituted 
4H-3. l-bcnzoxazin-4-ortes described comprise several 
compounds with excellent activity and selectivity thus 
being the first small molecules described having that 
profile. Good inhibition requires the presence of at least 
one electron-attracting substituent in the ortho position 
of the 2-aryl or heteroaryl substituent, the best structures 
also bearing one or two electronegative substituents in 
the 5, 6, 7 or 8 positions. The best compounds as 
regards both inhibitory activity of the TF/FVIIa-cata-
lyzed FX activation and best selectivity (5, 22 and 25) 
were all found within this pattern. Simple heterocycles 
like thienyl, furanyl and 2- and 4-pyridyl as the 2-sub-
stituents gave compounds of low activity while 2-3-
pyrklyl) substituents were found to be of similar activity 
as the phenyl substituents (47). 

Experimental 

General procedures. Melting points (uncorrected) were 
measured on a BUchi 535. NMR spectra were recorded 
on a Bruker AVANCE DPX 200 Mhz or 300 MHz 
instrument operating at room temperature. Mass spectra 
were obtained on a Finnigan Mat TSQ 70 apparatus using 
a direct inlet system. The HPLc-MS analyses were per-
formed on a PE Sciex API 100 LC/MS System using a 
WatersTM 3 mmx 150 mm, 3.5 ji, c-i 8 Symmetry column 
and positive ion spray with a flow rate at 20 tL/min. The 

BNSOIXID. cXP_..._. 22i9355A_I 

column was cluted with a linear gradient of 5-90% A, 85-
0% B and 10% C for 15 min at a flow rate of I rnLfmin 
(solvent A = acetonitrile, solvent B = water and solvent, 
C=0.1%  trifluoroacctic acid in water. Microanalyses 
were performed by Novo Nordisk Analytical Department. 

FX activation assay 

The compounds were dissolved in DMSO and mixed 
with FVIIa (produced in-house) in 50mM Hepes, pH 
7.4, containing 0.1 M NaCl, 5mM CaCl2, and 1 mg/mL 
bovine serum albumin (I + 5). 30 tL of this mixture was 
then mixed with 45 ILL TF (American Diagnostica, relipi-
dated in PC/PS vesicles) and 25 j.tL of FX (Enzyme 
Research Laboratories), all in a Ca2-containing buffer. 
This gave final concentrations of 100 pM FVHa, 5 pM 
TF, 175 nM FX, and various concentrations of the 
compounds. After a 5 min incubation, the FVIIa/TF-
catalyzed activation of FX was terminated by an addition 
of a 50 IlL buffer containing enough EDTA to give an 
excess over the Ca2 + ions present. 50 IlL of a 2-mM solu-
tion of S-2765 (Chromogenix, 2 m in water) was then 
added and the FXa formed was allowed to hydrolyze the 
substrate for 10min during which the absorbance at 
405 nM was continuously monitored in a SPEC-
TRAWaxTM 340 plate reader. The slope of the absorbance 
curve was compared to that of a control where only 
DMSO was added to FVIIa/TF/FX. 

Thrombin activity assay 

170 j.iL thrombin (Boehringer Mannheim, 3.5nM) in 
the buffer described above, lOjxL test compound in 
DMSO (or DMSO alone in the control) and 20 jiL 
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methylation of AHQ rather than using the multistep se-
quence employed earlier.14 

Biological Evaluation. Each of the target compounds, 
together with three isomeric analogues, having a normal 
folic acid configuration were evaluated for inhibitory ac-
tivity upon the growth of four human gastrointestinal cell 
lines in vitro, and the results are presented in Table L The 
4-aminofolate analogues MTX and lb were included in 
order to compare relative antitumor potencies. It will be 
seen that each cell line was quite sensitive to MTX and 
that compound lb was approximately one order of mag-
nitude less inhibitory. This correlates with the relative 
abilities of these two compounds to inhibit mammalian 
D}{FR.8 It is interesting that IAHQ, 

as well as its 5-CH3, 
9-CH3, and 5,9-(CH3)2 derivatives, has approximately the 
same modest level of inhibitory activity toward these four 
cell lines. The 9-CEO derivative was considerably less 
active, while n.IAHQ was at least 100-fold less inhibitory 
than its L isomer. The di-tert-butyl ester 6a was inactive 
within solubility limits. Both AHQ and its 10-CH3 de-
rivative were more cytotoxic than IAHQ. Since each of 
these was a better inhibitor of DHFR,6 

as 

well as of thy-
midylate synthase,7 no conclusion can be drawn to explain 
this enhanced activity. As was the case for the formyl 
derivative of IAHQ, 10-CHO-AHQ was dramatically less 
inhibitory than AHQ. Since the latter compound was 
shown to be a good inhibitor of both DHFR8 and thymi-
dylate syntbase17 it is suggested that the formyl modifi-
cations are not effectively transported into these 

cell lines. 

Discussion 
Recent studies with IAIIQ have indicated that its cy. 

totoxicity may be related to intracellular conversion to 
poly(y-glutamyl) metabolites, which are significantly more 
inhibitory toward thymidylate synthaae,5 This inhibition 
was augmented by higher concentrations of 2’-deoxyurldine 
monophoaphate, which accumulate as the result of inhib-
ition of thymidylate synthase;a The formation of ’y-i..-
glutamate metabolites would also be expected to result in 
enhanced retention of IAHQ within tumor cells, as has 
been observed for MTX in cultured human calbLI5 The 
inactivity of n-IAHQ may be attributable to the fact that 
it is not a substrate for folylpolyglutam ate synthetase, as 
was the case for 3>folic acid.16 On the other hand, r,-IABQ 
may not be as effectively transported into these cells as 
IAHQ. Earlier studies with structurally related 2,4-di-
aminoqulnazolines showed that a D-glutaniio acid deriva-
tive had a much slower rate of influx into L1210 leukemia 
cells than its L isomer.17 The wide divergence in activity 
between the two sterŁoisomers provides indirect evidence 
that racemization does not occur during the deblocking 
procedure. Additional studies using MTX-insensitive tu-
mor cells both in vitro and in vivo will be required to 
determine whether IAHQ or one of its analogues will be 
of value in treating human neoplastic diseases. 

Experimental Section 
Melting points were determined on a Mel-temp apparatus and 

are uncorrected. Elemental analyses were performed by Galbraith 

(14) Acharya, S. P.: Hynes, J. B. J. Heterocycl. Chem. 1975, 12. 
1283. 

(15) Rosenblatt, D. S.; Whitehead, V. M.; Vuchich, M. J.: Pottier, 
A.; Matiaszuk. N. V.; Beslieu, D. Mol. Pharmacol. 1981.19, 87. 

(16) McGuire, J. .1.; }lsieh, P.; Coward, J. K.; Bertino, J. It J. Biol. 
Chem. 1980, 255, 5176. 

(17) Sirothak, F. M.; Donsbach, R. C. Cancer Res, 1974, 34, 371. 
(18) Yen, S. 3.; Weinstock, L T.; Cheng, C. C. J. lieterocyct. Chem. 

1979, 16, 541. 

(19) Priest, D. C.; Hynes, J. B.; Jones, C. W.; Ashton, W. T. J. 
Pharm. Sd. 1974, 63, 1158. 13NS000IO XP__ - 229335A 1. 

Laboratories, Knoxville, TN. All analytical samples were dried 
under vacuum at 100 °C unless stated otherwise and gave corn-
bustior, values for C, H, and N within 50.4% of the theoretical 
values. All intermediates were free of significant impurities on 
TLC using silica gel media (Gelman SAP or Baker 1B2-F). Target 
compounds (free glutamates) were analyzed by HPLC on a 
Micromeritics Model I000B liquid chromatograph containing a 
Partied PSX 10/25 ODS-2 column (4.6 X 25 cm) and aLJV (254 
am) detector. The workup procedures described below were 
developed in such a manner that the final products were free of 
significant impurities using linear gradient elution (0-20% v/v) 
of MeCN in H20 at pH 4.0 ends flow rate of 2 mL/min. Samples 
for HPLC were dissolved in Me7SO just prior to injection. The 
UV spectra were determined with a Cary 219 spectrophotometer. 
The ’H NMR spectra were determined with a Varian T410 
spectrometer operating at 60 MHz or a Varian EM 290 spec. 
tronroter operating at 90 MHz. Values for chemical shifts are 
presented in parts per million downfield from Me4Siss the internal 
standard. The relative peak areas are given to the nearest whole 
number,, and chemical shifts in the case of multiplets are measured 
from the approximate center. Di-tert-butyl L-glutaxnate was 
prepared according to the literature method but was maintained 
in oil form rather than being converted into a salt derivative. 51 
The free eater was found to be stable when stored at 4°C: TIC 
(CHC13-MeOH-HOAc, 85:10:5). 6-Nttroisat.oic anhydride was 
obtained from Sherwin Williams Chemicals and was recrystallized 
from EtOH-H20, 95:5, prior to use. 

2-Amino-4.hydroxy-6-nitroquliiazoline (3). A mixture of 
18 g (0.077 mel) of 2 and 13.9 g (0.077 mol) of guanidine carbonate 
in 250 ml. of DMF was heated at reflux with stirring for 48 h. 
The solution was added to SCOmI. of H20 to give a solid, which 
was separated by filtration and washed with (Me),CO and hexane 
to give 3: yield 12.8 g (75%); TLC (DMF-EtOAc, 1:2). For 
analysis, a sample was recrystallized from Me2NAc-H20 to yield 
a yellow powder. mp >350°C dcc; TLC (13MP-H20, 1:2); HPLC; 
NMR (CF3000D) 5925 (d, 1, H5, J6.7 = 2 Hz), 8.33 (dd, 1, 1.l, 

= 9 Hz, J,, 2 Hz), 8.03 (d, 1, H8, J7,0 9 Hz). Anal. 
(C5H6N403.0.1C4H9NO.0.8H2O) C, H N: calcd, 25.05; found, 2458. 
The presence of approximately 10% of Me5NAc was confirmed 

by NMR, 

2,6.Dinmino-4-hydrmcyqulnazoliue (4). This compound was 
prepared by the literature method for the preparation of 2,4,6. 
trinminoquhza2oline.18 A 8,71 g (42.3 inmol) sample of crude 3 
dissolved in 200 ml. of DMF containing 2.6 ml. (46.5 mmol) of 
glacial HOAc and I. g of 1076 Pd/C was hydrogenated at low 
pressure until H, uptake ceased. After filtration, the solution was 
poured into 1.4 L of EtOAc, and the resulting solid was collected 
by filtration and washed with 1120 and (Me)2C0. After drying 
in vacua atl00°C there was obtained 4.Og(54%)of tan crystalline 
solid; mp 330-335°C dec (lit.18 mp >300 °C dec); ’I’LC (DMF-: 

H20, 1:2). 

Di-tort -butyl N.(4.Pormylbenzoyl)-L.glutanzate (5). A 
solution of 20.3 g (0.136 mol) of 4-formylbenzolc acid and 13.6 
g (0.135 mat) of 4-methylmcirpholine in 200 ml. of DMF was cooled 
to -15 °C, and the mixed anhydride was formed by the addition 
of 18.37 g (0.135 mol) of iaobutyl chloroformate. After 2 rain, a 
precooled (-15 °C) solution of 35.0 g (0.135 mel) of di-tert-butyl 
glutamate and 13.65 g (0.135 mol) of 4-methylznorphoiine in 100 
ml. of DMF was added at one time. The mixture was stirred at 
-15 °C for 45 min and then allowed to warm to room temperature 
and atimxed for 18 h. The solvent was removed at reduced pressure, 
and the residue was dissolved in 150 ml. of EtOAc. This solution 
was washed with 3X50mLof5% NaHCO3,3X 50nrLof1N 
H2804, and 3 x 50 mL of saturated NaCl. After the solution was 
dried over Na2SO4, the solvent was removed under vacuum, and 
the resulting oil was dried under vacuum until a constant weight 
of 45.7 g (81%) was obtained: TLC (EtOAc-MeOH, 98:2). Pu-
rification by silica gel column chromatography using CI4CI3 as 
the eluent yielded a pure fraction (’FLC), which became con-
Laminated, presumably due to oxidation during the solvent-re-
moval step, and failed to crystallize: NMR (CHC13) 5 10.1 (a, 1, 
CR0), ’7.92 (a, 4, aromatic), 4.67 (in, 1, NCR), 2.6-1.8 Em, 4, 

(CH2)21, 1.52 [s, 9, OC(CH,),J, 143 (s, 9, OC(CH3),). 

Di-tart .butyl 5,8.Dldeazaisofolate (Ga). A mixture of 8.0 
g (19.0minol) of5and 3.75g (19.1 inmol)of4 in I60mLof70% 
HOAc was hydrogenated in the presence of Raney Ni (-’500 rag) 
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8-2238 (Chromogenix, 10mM in water) were mixed. 
The hydrolysis of S2238 was monitored asdcscijbed 
for the FX activation assay. 

FXa activity assay 

170 j.tL FXa (Enzyme Research Laboratories, 1.2 nM in 
buffer) in the buffer desribed above, 10 ML test compound 
and 20 j.tL 8-2765 (Chrornogenix. 10mM in water) were 
mixed. The hydrolysis of S-2765 was monitored as 
described for the FX activation assay. 

FVIIa/TF-initiated clotting assay 

The test compounds, 20mM in DMSO, were diluted in 
citrated normal human plasma just before the analysis 
(1 + 19) and placed in the sample carousel of an ACL 
300 Research coagulometer. 55 ML sample (compound 
in plasma) was mixed with 55 ML of thromboplastin 
(Innovin, Dade; diluted 1:500 after dissolution) and incu-
bated for 5 

mm. 

The clotting reaction was started by add-
ing 55 ML of a 25 mM Cad2 solution, yielding a final 
compound concentration of 0.33 ruM. The ratio between 
the clotting time in the presence and absence of test com-
pounds was used to quantify the anticoagulant effect. 

The following compounds were commercially available 
from Maybridge (compounds 1, 10, 11, 23, 34, 35, 37, 
51, 52, 53, 54, 57 and 58). CSC (compounds 41, 55 and 
56), and SPECS (compound 45). 

2-(2-.Flnoro-phenyl)-6-methyl-4-H-3,1-benzoxazin-4-one 
(2). 2-Fluorobenzoic acid (3.3 mmol, 0.52g) was mixed 
with HOHT (3.3nunol, 0.44g) and EDAC 6.6mmol, 
1.26 g) in CH2C12 (5 mL). The mixture was stirred for I h 
and subsequently 2-amino-5-methylbcnzoic acid (3.3 
mmcl, 0.5 g) in DMF (5 mL) was added dropwise (10 min. 
After stirring for 3 h, HCI 4N, 10 mL) was added and the 
mixture extracted with CH2Cl2 (3x IOmL). The collected 
organic phases were extracted with HCI (4N, 10 mL) and 
then twice with water (10 mL). The organic phases were 
dried (MgSO4), filtered and evaporated to dryness. The 
crude product was purified on silica-gel using CH-,Cl, 2 as 
cluent. Yield of 2 (30%); LC-MS 256 (M + 1); RT 
14.61 mm; ELS-purity l00%; mp 144°C. Calculated for 
C15H,0FN02: C, 70.58%; H, 3.95%; N, 5.49%. Found: C, 
70.41%; H, 3.98%; N, 5.39%. ’1-1 NMR (CDCI3, ppm) 
8.08 (lH, d t), 7.98 (1H, d), 7.82-7.57 (3H, m), 7.57-7.32 
(2H, m), 2.45 (3H, s). 

5,8-Dichloro-2-(2-fiuoro-phenyl)-4H-3,1 -benzoxazin4-
one 5). 2-Amino-3,6-dichlorobenzoic acid (0.5g) and 
triethyl:toluene (1:1) (20 mL were mixed. 2-Fluor-
obenzoyl chloride (0.77g) was added dropwise under 
cooling and stirring. The mixture was subsequently heated 
to room temperature and stirred until the disappearance 
of the starting material was observed on TLC (silica-gel) 
using heptane:ethyl acetate (4:1) as eluent. After cooling 
on ice, the precipitate was filtered off and the filtrate 
evaporated to dryness. The residue was partitioned 
between methylene chloride and potassium carbonate 
(2N), the organic layers separated, dried over magnesium 
sulfate and evaporated to dryness. The raw product was 

BNSDOCD .XP _2219355A_1_1 

purified by column chromatography on silica-gel usix, 
heptane:ethyl acetate (4:1) as eluent. Yield 0.31  9(42%) 
mp 140°C; MS 311/309 (M) (Cl isotope pattern). 
Calculated for C14H6C12FN01: C, 54.22%; H, 1.95%; 
N, 4.52%. Found: C. 53.53%; H, 1.91%; N, 4.38%. ’H 
NMR (CDCI1, ppm) 8.20 (1 H, double t); 7.78 (1 H, d); 
7.65-7.52 (IN, in); 7.48 (1 H, d); 7.35-7.15 (2H, m). 

5-Ch1oro-2-2,6-difiuoro-phenyl)-4-tI-3,1-benzoxazjn-4-
one (17). 6-Chloroanthranilic acid (0.566 g), 2,6-difluor-
obenzoyl chloride (0.93 mL) and triethyl arnine:tolucne 
(1/1) 08 mL) were reacted by heating to 50°C for 2 days. 
Extraction between ethyl acetate (100 mL) and HCI (2N, 
100 mL), followed by separation of time organic layer, 
drying over MgSO4, and finally filtering and evaporation 
gave a crude product that was dissolved in warm THF 
(20 mL) and precipitated with hexane. The resulting 
mixture was further purified on a silica-gel column using 
dichioromethane as eluent. The isolated fraction was 
dissolved in warm THF (2OmL) and precipitated ’th 
hexane, yielding 17(0.65 g, 70%); mp. 176°C; MS rn/i. 
295 (Mt). Calculated for C14H6C12FN02: C, 57.62%; H, 
2.06%; N, 4.77%. Found: C, 57.35%; H, 2.06%; N, 
4.60%. ’H NMR (DMSO, ppm) 7.93 (IH, 0; 7.82-7.65 
(3H, m); 7.38 (1H, d); 7.32 (1H, d). 

2-(2,6-Difluoro-plienyl)-5-nitro.4.H-3,1-benzoxazjm,4_one 
(18). 6-Nitroanthranilic acid (0.6 g), 2,6-difiuorobenzoyl 
chloride (0.93 mL) and triethyl arnine:toluene (1:1) 
(18 mL) were reacted by heating to 50°C for 2 days. 
Extraction between ethyl acetate (100 mL) and 1-ICI (2N, 
100 niL), followed by separation of the organic layer, 
drying over MgSO4, and finally filtering and evaporation 
gave a crude product that was dissolved in warm TI-IF 
(20mL) and precipitated with hexane. The resulting 
mixture was further purified on a silica-gel column using 
dichloromethane as eluent. The isolated fraction was 
dissolved in warm THF (20 mL) and precipitated with 
hexanc, yielding 18 (0.475g, 40%); mp 172°C; MS rn/c 
304 (M); La-MS rn/c 305 (M+ 1); ELS-purity 100%, 
C,4H6F2N204: C, 56.25%; 1-1, 2.02%; N, 7.03%. Fov 
C, 55.27%; 11, 1.99%; N. 8.96%. ’H NMR (DMS, 
ppm) 8.22-8.05 (21-1, in); 7.97 (1H, dd); 7.85-7.68 (1H, m) 
7.36 (2H, t). 

S,8-Dich1oro-2-2,6-d1fluoro-phenyl)- 4-II-3,1-ben7oxazjn-
4-one (19). 2-Amino-3,6-dichlorobenzoic acid (0.125g, 
2,6-difiuorobenzoyl chloride (0.168 mL) and triethyl 
amine:tolucne (1:1) (1,5mL) were reacted by heating 
to 50°C for 2 h. HCL (0.2N, I mL) was added and the 
organic layer separated and rinsed by pressing through 
a silica-gel column (Sep Pack). Evaporation resulted in 
the isolation of 19 (0.20g, 10%); mp 190?C; MS nile 
328 (M4); Lc-MS 329 M+ 1); RT 14.85; ELS-purity 
99,1%. C14H5)Cl2F2NO2: C, 51.25%; H, 1.54%; N, 
4.27%. Found: C, 51.69%; H, 1.95%; N, 4.02%. ’H 
NMR (DMSO, ppm) 8.08 (11-1, d); 7.88-7.68 (2H, m); 
7.35 (211, t). 

2-(2,6-Difiuoro-phenyl)-6-methyl45-3,I-bc,mzoxazjn..4.one 
(20). 2-Amino-5-methylbcnzoic acid (0.5g) and triethyl 
amine (lOmL) were mixed in dry toluene (20nmL). 2,6-
Difluorohenzoyl chloride (1.28 g) was added dropwise 
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under cooling and stirring. The mixture was subse-
quently heated to room tempert1rejqL2 days.. After 
cooling on ice, the precipitate was filtered off and the 
filtrate evaporated to dryness. The residue was par-
titioned between methylene chloride and potassium 
carbonate (2N), the organic layers separated, dried over 
magnesium sulfate and evaporated to dryness. The raw 
product was purified by column chromatography on 
silica-gel using heptane/ethyl acetate as elucnt. Yield of 
20 (0.85g. 95%); mp 156°C; LC-MS 274 (M + I); RT 
14.22 mm; ELS-purity 100%. C15H9F2NO2: C. 65.69%; 
H. 3.30%; N, 5.15%. Found: C, 66.18%; H, 3.33%; N, 
5.06%. ’H NMR (DMSO, ppm) 8.03 (IH, d); 7.90-7.60 
(3H, m); 7.35 (214, 0; 2.50 (3H, s). 

2-(2,6-Difiuoro-pbenyl)-7-nitro.4-H-3,1-benzoxazin4-one 
(22). 4-Nitroanthranilic acid (0.6g), 2,6-difluorobenzoyl 
chloride (0.93 mL) and triethyl amine:toluene (1:1) 
(18 mL) were reacted by heating to 50°C for 2 days. 
Extraction between ethyl acetate (100 mL) and H1 (2N. 
100 mL, followed by separation of the organic layer, 
drying over MgSO4, and finally filtering and evaporation 
gave a crude product which was dissolved in warm THF 
(20 rnL) and precipitated with hexane twice to get the pure 
product 22 (0.42g. 41%); mp 187°C; MS 304 (M). C,4 
HF2N204: C, 55.28%; H, 1.99%; N, 9.21%. Found: C, 
54.85%; H, 2.07%; N, 9.39%. ’1-1 NMR (DMSO, ppm) 
8.38 (3H, s, broad); 7.88-7.68 (1 H, m); 7.35( 2H, t). 

2-(2,6-Difluoro-phenyl)-6-nitro-4-L1-3,1 -benzoxazln-4-one 
(24). 5-Nitroanthranilic acid (0.6g) was dissolved in 
triethyl amine:tolucnc (1:1) (18mL) and stirred for 
10mm. 2,6-Difluorobcnzoyl chloride (1.3g) was slowly 
added under stirring resulting in the formation of a pre-
cipitate. The reaction was performed in an N2-atmo-
sphere. After stirring at room temperature for 24 h, the 
mixture was extracted with saturated NaHCO3 and ethyl 
acetate (20 mL), and the organic layer was separated and 
evaporated. The crude product was rinsed by precipita-
tion from hot dioxanc, the resulting mass transferred to 
a silica-gel cloumn and eluted with dichiorometliane, 
the isolated fraction was dissolved in hot toluene (2 mL 
and precipitated with hexane, resulting in 24(0.13 g, 13%); 
mp 188°C; MS 304 (M). C14H6F2N204: C, 55.28%; H, 
1.99%; N, 9.21%. Found: C, 52.41%; H, 1.91%; N, 
8.55%. ’H NMR (DMSO, ppm) 8.81 (1H, dd); 8.70 (111, 
dd); 7.95(1 H, d); 7.86-7.68 (1 H, m); 7.35 (2H, Q. 

6-Acetaniido-(2,6-difluoro-phenyl)-4-H-3,1-benzoxazin-4-
one (27). 5-Acetamidoanthranilic acid (0.64g) and 2,6-
difiuorobenzoyl chloride (1.3g) were reacted in triethyl 
amine.-toluene (1:1) (20mL) by heating to 50°C for lh. 
Ethyl acetate (50 mL) and Ha-solution (1 mL 4N in 50 mL 
water) were added resulting in the formation of a pre-
cipitate. The mixture was filtered and the residue dissolved 
in THE followed by evaporation to dryness, subsequent 
dissolution in hot dioxune followed by precipitation with 
hexane resulted in colourless crystals of 27 (0.98g, 95%); 
mp 246 °C; MS m/e 316 (M); La-MS 317 (M +- 1); RT 
10.32; ELS-purity 100%. C161-110F2N203: C, 60.76%; H, 
3.19%; N, 8.86%. Found: C, 6031%; H, 3.19%; N, 
3.44%. ’H NMR (DMSO, ppm) 8.53 (1 H, dd); 8.04 (1 H, 
dd); 7.72 (2H, dd); 7.35 (2H, t). 
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6-Amino-2-(2,6-dlfluoro-phenyl)-4-H-3,l.-benzoxazin_4_ 
one (28. 
zoxazin-4-one 24 (50 mg) was dissolved in acetic acid 
(5 mU under N2, PL02 (2-5 mg) was added and the mix-
ture was hydrogenated with H2. Reaction time 2 h. The 
reaction mixture was filtered through Hyflo’ which was 
rinsed afterwards with ethyl acetate. The combined 
organic phases were evaporated to dryness and subse-
quently treated three times with toluene followed by eva-
poration. The resulting mixture was dissolved in TI-IF and 
precipitated with bexanc resulting in 28(12mg, 20%); LC-
MS 275 (MI-I); RT 10.28 min; ELS-purity 96%. ’H 
NMR (Me011, ppm) 7.70-7.50 (IH, m); 7.45(1 H, d); 7.36 
(I H, d); 7.26-7.08 (311, m). 

2-(2,6-Difiuoro-phenyl)-5-methyl-4-ff-3, 1 -benzoxazin-4-
one (30. 2-Amino-6-methylbenzoic acid (0.498g, 2,6-
difluorobenzoyl chloride (0.93 mL) and triethyl amine: 
toluene (1:1) (20mL) were reacted by heating to 50°C 
for 2h. Extraction between ethyl acetate (100 iuL) and 
HC1 (2N, lOOinL), followed by separation of the 
organic layer, drying over MgSO4, and finally filtering 
and evaporation gave a crude product which was 
re-dissolved in toluene (lOmL) and precipitated with 
hexane (5mL) resulting in 30 .45g, 50%); 

nip 156°C; 

MS 273 (lvi ); LC-MS 274 (M + 1); RT 14.34 mm; ELS-
purity 100%. C151-19F2NO2: C, 65.94%; H, 3.32%; N, 
5.13%. Found: C, 65.24%; H, 3.27%; N, 4.85%. ’H 
NMR (DMSO, ppm) 7.90-7.67 (211, m); 7.55 (2H, t); 
7.35 (211, t). 

7-Mnino-2-(2,6-difiuoro-phenyl)4-H-3,1-bep2oxazjn_4., 
one (32). 7-.Nitro-2-(2,6-difluoro-phenyl)-4-11-3, 1-ben-
zoxazin-4-one 22 (0.10g) was dissolved in acetic acid 
(lOmL) under N2, Pt02 (5mg) was added and the 
mixture was hydrogenated with H2 gas. Reaction 
time day. The reaction mixture was filtered through 
Hyflofi, which was rinsed afterwards with ethyl acetate. 
The combined organic phases were evaporated to 
dryness and subsequently treated three times with 
toluene followed by evaporation. The resulting mixture 
was purified on a silica-gel column using dichloro-
methane as eluent. One fraction was collected and 
identified as 32 (15 mg, 20%); mp 196 °C; MS 274 (M ). 
C14H8F2N10,: C, 61.32%; Fl, 2.94%; N, 10.22%. 
Found: C, 61.44%; H, 3.45%; N, 8.91%. ’H NMR. 
(DMSO, ppm) 7.82 (IH, d); 7.70-7.58 (IF!, m); 7.35 
(2H, t); 6.85 (111, dd); 6.75 (211, s, broad, NH); 6.68 
(I H, d). 

5-Amino-2-(2,6-difluoro-pheny!)-4-H-3,1_enzoxazjn...4_ 
one (33). 5-Nitro-2-(2,6-difluoro-phenyl)4.H-3, 1-ben-
zoxazin-4-one 18 (0.4g) was dissolved in acetic acid 
(30 mL) under N2, Pt02 (20 mg) was added and the 
mixture was hydrogenated with 142. Reaction time I 
day. The reaction mixture was filtered through Hyflo, 
which was rinsed afterwards with ethyl acetate. The 
combined organic phases were evaporated to dryness 
and subsequently treated 3 times with toluene followed 
by evaporation. The resulting mixture was dissolved 
in THE and precipitated with hexanc giving a crude 
product that was purified on ’a silica-gel column using 
dichloromethane as eluent. One fraction was collected 
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(51 nag), identified as 33; LC-MS 275 (M+ 1);-RT 
12.45 min; ELS-purity 100%; nip 197°C. C14HsF2N2Q2:.. 
C, 61.32%; H, 2.94%; N, 10.22%. Found: C, 61.55%; 
H, 3.04%; N, 9.73%. ’H NMR (CDCI3, ppm) 7.55-
7.38 (2H, in); 7.05 (2H, t); 6.90 (111, d); 6.70 (IH. ci); 
6.08 (2H, s, broad, NH). 

2-(2,3-Dichloro-phenyl)-6-methyl-4-H-3,1-benzoxazin4-
one (36). 2-Amino-5-methyl benzoic acid (0.5 g) and dry 
pyridine (20 mU) were mixed with 2.3-dichlorobenzoyl 
chloride (1.52g) in dry toluene (2OmL) at room tem-
perature. Subsequently, the mixture was heated to 80°C 
for 1 h. The mixture was evaporated to dryness, and the 
residue was partitioned between methylene chloride and 
potassium carbonate (2N), the organic layers separated, 
dried over magnesium sulfate and evaporated to dry-
ness. The raw product was recrystallised from toluene 
yielding 36 (I.Og, 99%); nip 166°C. C15F19C,2NO2: C, 
58.85%; H, 2.96%; N, 4.58%. Found: C, 58.88%; H, 
2.96%; N, 4.45%. ’II NMR (CDCI3, ppm) 7.55-7.38 
(2H, rn; 7.05 (2H, 0; 6.90 (1 H, d); 6.70 (IH, d); 6.08 
(21-1, s, broad, NH). 

2-(2,6-Dicliloro.-phenyl)-6-methyl4-H-3,1-benzoxazln-4-
one (38). 2-Amino-5-mcthylbenzoic acid (0.5 g) and 
triethyl amine (lOmL) were mixed in dry toluene 
(20mL. 2,6-Dichiorobeuzoyl chloride (1.52g) was 
added dropwise under cooling and stirring. The mixture 
was subsequently heated to room temperature for 24 h, 
then heated to 80°C for 1 h. After cooling on ice, the 
precipitate was filtered off and the filtrate evaporated to 
dryness. The residue was partitioned between methylene 
chloride and potassium carbonate (2N), the organic 
layers separated, dried over magnesium sulfate and 
evaporated to dryness. The raw product was purified by 
column chromatography on silica-gel using heptane/ 
ethyl acetate as eluent giving 38 (0.12 g, II %); nip 
175°C; MS 305, 307 (M ) (Cl isotope pattern); LC-MS 
306, 308 (M+ I); RT 15.75 mm; ELS-purity 98%. 
C15H9C12NO2: C, 58.85%; H, 2.96%; N, 4.58%. Found: 
C, 5796%; H, 2.90%; N, 4.09%. ’H NMR (CDC13, 
ppm) 8.10 (11-I, s, broad); 7.72-7.58 (2H, m); 7.48-7.31 
(311, ru); 2.54 (3H, s). 

6-Methyl-2-(2-tritluoromethoxy-plienyl)-4H-3,1-benzoxa-
zin-4-one (44. 2-Amino-5-methylbenzoic acid (0.5 g) 
and triethyl amine (10mL) were mixed in dry toluene 
(20 m L). 2-Trifluoromcthoxybenzoyl chloride (1.64g) 
was added dropwise under cooling and stirring. The 
mixture was subsequently heated to room temperature 
for 2 days. After cooling on ice, the precipitate was 
filtered off and the filtrate evaporated to dryness. The 
residue was partitioned between methylene chloride 
and potassium carbonate (2N), the organic layers 
separated, dried over magnesium sulfate and evaporated 
to dryness. The raw product was purified by column 
chromatography on silica-gel using heptane/ethyl 
acetate as eluent giving 44 (1.0g. 98%); nip 70-80°C; 
MS 321 (M). C16H,0F3NO3: C, 59.82%; H, 3.14%; 
N, 4.36%. Found: C, 61.12%; H, 3.53%; N, 4.18%. 
’H NMR (CDCI3. ppm) 8.10 (lH, dd); 8.04 (1H, 
d, broad); 7.70-7.52 (3H. in); 7.49-7.36 (2H, m); 2.50 
(3H, s). 

BNSDOCID <XP__ 221935M I 

6-Methyl-2-thiophen-2-yl-4H-3,1-benzoxazin-4-one (St. 
-. 2-Amino-5-mcthylbenzoic acid (1.5 g) and tjiethy. 

amine:toluene (1:1) (80mL) were mixed with 2-thje-
nylcarbonyl chloride (3.18g). The mixture was stirred 
at room temperature for 511 and the precipitate was 
filtered off and the filtrate evaporated to dryness. The 
residue was partitioned between methylene chloride and 
potassium carbonate (2N, the organic layers separated, 
dried over magnesium sulfate and evaporated to dry-
ness. The raw prOduct was purified by dissolution in 
dioxan followed by precipitation with hexane resulting 
in 59 (2.0g. 85%); nip 156°C; MS 243 (M); LC-MS 
244 (M+1); RT 1.61 mm; ELS-purity 100%. 
C13H9NO2S: C, 64.18%; H. 3.73%; N, 5.76%. Found: 
C, 64.20%; H, 3.72%; N, 5.56%. ’H NMR (DMSO, 
ppm) 7.95 (IH, dd); 7.86 (211, s, broad); 7.70 (IH, dd); 
7.50 (IH, dd); 7.27 (IH, t); 2.42 (311, s). ’3C NMR 
(IDMSO, ppm) 159.24, 153.28, 145.02, 139.08, 13.73, 
134.65, 134.11, 132.21, 129.58, 128.53, 127.12, 117.12, 
21.54. 11. 

4, 

2-(3-Bromothiophen-2-yl)-6-methyl4H-3,1 -benzoxazin-
4-one (60). 2-Amino-5-methylbenzoic acid (0.5 g) and 
triethyl amine (10 mU) were mixed in dry toluene 
(10 mL). 3-Bromo-2-thienylcarbonyl chloride (0.72g) 
was added dropwise under cooling and stirring, the 
mixture was further stirred at room temperature for 
2 days and subsequently the mixture was kept at 4°C 
for 30 days. The precipitate was filtered oft and the 
filtrate evaporated to dryness. The residue was par-
titioned between methylene chloride and potassium 
carbonate (2N), the organic layers separated, dried over 
magnesium sulfate and evaporated to dryness. The raw 
product was purified by column chromatography on 
silica-gel using toluene as eluent. Yield of 60 (0.45g, 
48%); nip 159°C; MS 321, 323 (M) (Br-isotope pat-
tern). NMR (CDCI3, ppm) 7.99 (11-1, dd); 7.66-7.50 
(21-I, m); 7.49 (IH, d); 7.12 (1H, d); 2.47 (31-1, s). ’3C 
NMR (CDCI3, ppm) 159.13, 152.37, 144.93, 139.31, 
138.28, 134.15, 131.18, 128.88, 128.74, 127.36, 116.91, 
115.14, 21.75. 

The following compounds were prepared using solution 
phase parallel synthesis following the general description 
below: 

The appropriately substituted � 2-aminobenzoic acid 
(30 mg) was dissolved in toluene (300 uL, triethyl amine 
(300 uL) was added and the mixture shaken for 10 mm 
at room temperature. Appropriately substituted benzoic 
acid chloride (2.2 equivalent) was added and the mix-
ture shaken overnight at room temperature. Ethyl ace-
tate (1 mL) and HCI (0. IN, I mL) were added followed 
by shaking for 30 min. The organic layer was separated 
and saturated, NaHCO3 (0.5 mL) added followed by 
shaking for 2 mm. The organic layer was separated and 
filtered through a silica-gel column (Sep-Pack plus), the 
column was washed with dichloromethane (3 mL) and 
the collected organic phases evaporated. The identity 
and purity was checked by LC-MS using a PE Sciex 
API 100 LC/MS system using Waters 3 mrnx 150mm 
3.5 a c-18 symmetry column and positive ion-spray 
with a flow rate at 20uL/niin (Table 4). 



Substance 
Beilstein Registry Number 
Beilstein Preferred RN 
CAS Registry Number 
Chemical Name 

AutQrarne 
Molecular Formula 
Molecular Weight 
Lawson Number 
Compound Type 
Constitution ID 
Tautomer ID 
Beilstein Reference 
Entry Date 
Update Date 

XP-002299336 

It 
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V 

pi1 iL 

181275 
6760-14-1 
6760-14-I 
2-amino-5-nitro-nicotinic acid 
2-Amino--5-nitro-nicotinsaeure 
2-amino-5-nitro-3-pyndinecarboxyhc acid 
2-amino-5-nitro-nucotlnic acid 
C6H5N304 
183.12 
27806 
heterocyclic 
143144 
178764 
4-22-00-06725, 5-22-13-00610, 6-22 
1988106/27 
1993/05/05 
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Reaction ID 

Copyright 1988-2001 BeilsteinlInsfitut zur Foerderung der Chemischen Wissenschaften All rights reserved 

DOCID XP fl93AL’. 



Reactant BRN 119031 2-amino-nicotinic acid 
Product BRN 181275 2-amino-5-nitro-nicotinic acid 
No. of Reaction Details I 
Reaction Classification Preparation 1, 
Reagent concentrated aqueous HNO3 

H2SO4 
Temperature 60 C 
Other Conditions Erwaermen des Reaktionsprodukts mit Aethanol 

Note I Handbook 
Ref. I 705353; Journal; Carboni; GCITA9; Gazz.Chim.ltal.; 83; 1953; 

637,640; GCITA9; Gazz.Chirn.ltal.; 85; 1955; 1201, 1202. 

Reaction 2 of 9 
Reaction ID 
Reactant BRN 
Product BRN 
No. of Reaction Details 
Reaction Classification 
Reagent 
Temperature 

260329 
181272 2-nitroamino-nicotinic acid 
181275 2-amino-5-nitro-nicotinic acid 
4 
Preparation 
concentrated aqueous HNO3 
40C 

Note 1 Handbook 
Ref. 1 705353; Journal; Carboni; GCITA9; Gazz.Chim.Ital.; 83; 1953; 

637,640; GCITA9; Gazz.Chim.ltaI.; 85:1955; 1201. 1202. 

Reaction 3 of 9 
Reaction ID 
Reactant BRN 
Product BRN 
No. of Reaction Details 
Reaction Classification 
Temperature 
Pressure 

260336 
181275 2-amino-5-nitro-nicotinic acid 
120353 5-nitro-pyridin-2-ylamine 
I 
Preparation 
300 - 305 C 
2 Torr 

Note I Handbook 
Ref. 1 1091785; Journal; Bojarska-Dahlig; ROCHAC; Rocz.Chem.; 

30; 1956; 493, 497; Chem.Abstr.; 1957; 14726. 

Reaction 4 of 9 
Reaction ID 
Reactant BRN 
Product BRN 
No. of Reaction Details 
Reaction Classification 
Reagent 

260337 
181275 2-amino-5-nitro-nicotinic acid 
181276 2-hydroxy-5-nitro-nicotinic acid 
2 
Preparation 
aqueous NaNO2 
aqueous H2SO4 

Note I Handbook 
Ref. I Z!; Journal; Carboni; GCITA9; Gazz.Chim.ltai; 83; 1953; 

637, 640; GCITA9; Gazz.Chim.ltaL: 85; 1955; 1201, 1202. 
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� Reaction 5of9 
Reaction ID 
Reactant BRN 
No. of Reaction Details 
Reaction Classification 

5372780, 
181275 2-amino-5-nitro-nicotinic acid 
I 
Chemical behaviour (half reaction) 

Ref. I 53379 Journal; Collins; JCSOA9; J.Chem.Soc.; 1963; 
1337,1338. 

Ref. 2 25354; Journal; La Manna et al.; BCFAAI; Boll Chim.Farm.; 
112; 1973; 22,23. 

Reaction 6 of 9 
Reaction ID 5469013 
Product BRN 181275 2-amino-5-nitro-nicotinic acid 
No. of Reaction Details I 
Reaction Classification Preparation (half reaction) 

Ref. 1 2531379; Journal; Collins; JCSOA9; J.Chem.Soc.; 1963; 
1337,1338. 

Ref. 2 2583594; Journal; La Manna et al.; BCFAAI; BoH.Chirn.Farm.; 
112; 1973; 22,23. 

Reaction 7 of 9 
Reaction ID 
Reactant BRN 

Product BRN 
No. of Reaction Details 
Reaction Classification 
Temperature 

Note 
Ref. I 

Ref. 2 

Reaction 8 of 9 
Reaction ID 
Reactant BRN 

Product BRN 
No. of Reaction Details 
Reaction Classification 
Temperature 

5469014 
2037554 sulfuric acid 
181272 2-nitroamino-nicotinic acid 
181275 2-amino-5-nitro-nicotinic acid 
I 
Chemical behaviour 
100 C 

Handbook 
705353; Journal; Carboni; GCITA9; Gazz.Chim.ltal.; 83; 1953: 
637,640; GCITA9; Gazz.Chim.ltal.. 85; 1955; 1201, 1202. 
1091785; Journal; Bojarska-Dahlig; ROCHAC; Rocz. Chern.; 
30; 1956; 493,497; Chem.Abstr.; 1957; 14726. 

5469015 
3587310 Nitric acid 
181272 2-nitroamino-nicotinic acid 
181275 2-amino-5-nitro-nicotinic acid 
1 
Chemical behaviour 
40C 

Note I Handbook 
Ref. 1 705353; Journal; Carboni; GCITA9; Gazz.ChimitaL; 83; 1953; 

637, 640; GCITA9; Gazz.Chim.Ital.; 85; 1955; 1201, 1202. 

Reaction 9 of 9 
Reaction ID 5469016 
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Reactant 
Reactant BRN 
Product BRN 
No. of Reaction Details 
Reaction Classification 

HNO3-’-1-12SO4 
119031 2-amino-nicotinic acid 
181275  2-amino-5-n itro-nicotinic acid 
I 
Chemical behaviour 

Note 1 Handbook 
Ref. I 34; Journal; Philips; CI-IBEAM; Chem.Ber.; 27; 1894; 

840; JLACBF; Justus Liebigs Ann. Chem.; 288; 1895; 259. 

Crossfile Reference 
Name 3-Pyridinecarboxylic acid, 2-am ino-5-nitro-
Crossfile Source CRC Handbook of Chemistry and Physics 
External Access ID 22840 

Related Structure I of 2 

Ref. 1 2592605; Journal; Carboni; Da Settimo; RSRAAQ; RicSci. 
Parte 2 Sez.A.; 8; 1965; 6,1531,1532; ChemAbstr.; 65; 
7137e;1966. 

Related Structure 2 of 2 
Related Structure Die frueher (s. H 22 542) mit Vorbehalt unter dieser 

Konstitution beschriebene Verbindung ist wahrscheinhich als 2-
Ntroamino-nicotinsoeure (S. 7227) zu formulieren. 

Note I Handbook 
Ref. 1 1091785; Journal; Bojarska-Dahlig; ROCHAC; Rocz.Chem.; 

30; 1956; 493, 497; CheniAbstr.; 1957; 14726. 

Derivative I of 3 

Note I Sulfat: C6H5N304*H2SO4: F.: 185grad (Zers.); B.: 5-Nitro-2-
amino-nicotinsaeure-ethylester, Sd. 50percentig. 1-12SO4 (30 
mm) 

Ref. 1 2531379; Journal; Collins; JCSOA9; J.Chem.Soc.; 1963; 
1337,1338. 

Derivative 2 of 3 

Note I K-Salz: gelb; wenig loesl. in sd. A. 
Ref. 1 2531379; Journal; Collins; JCSOA9; J.Chem.Soc.; 1963; 

1337,1338. 

Derivative 3 of 3 

Note I Sulfat: C6H5N304*H2SO4: F.: 185grad (Zers.), aus W.; C.: 
kurzes Kochen m. Cyclohexanon (Decarboxylierung) -> 5-
Nitro-2-amino-pyridin 

Ref. 1 2531379; Journal; Collins; JCSOA9; J.Chem.Soc.; 1963; 
1337,1338. 

Copyright 1988-2001 Bellstein Institut zur Foerderung der Chemischen Wissenschaften. All rights reserved. 
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crystal Property Description 

Ref. 1 3J7.; Journal; Collins; JCSOA9; J.Chem.Soc.; 1963; 
1337,1338. 

Melting Point 1-6 of 6 

VALUE (MP) Solvent (.SOL) Note Ref. 
C 

318 
318 
318 
318-319 
318-319 
240 

Note I 
Note 2 
Note 3 
Ref. I 

Ref. 2 

Ref. 3 

Ref. 4 

Ref. 5 

Ref. 6 

Ref. 7 

nitrobenzene 

1 
2-3 

1 4 
5 

2,3 6 
7 

Handbook 
Decomp. 
Handbook 
5620170; Journal; Sepiol, Jadwiga; Tomasik, Piotr; ACHUDC; 
Acta Chim.Hung.; EN; 121; 4; 1986; 333-338. 
2592605; Journal; Carboni; Da Settimo; RSRAAQ; Ric.Sci. 
Parte 2 Sez.A.; 8; 1965; 6,1531,1532; Chem.Abstr.; 65; 
7137e;1966. 
2592904; Journal; Carboni; Da Settimo; RSRAAQ; Ric.Sci. 
Parte 2 SezA.; 8; 1965; 6,1531; Chem.Abstr.; 65; 7137e; 
1966. 
705353; Journal; Carboni; GCITA9; Gazz.Chim.ltal.; 83; 1953; 
637,640; GC1TA9; Gazz.Chim.ltaL; 85; 1955; 1201, 1202. 
2583594; Journal; La Manna et al.; BCFAAI; Boll. ChimFarm.; 
112; 1973; 22,23. 
1091785; Journal; Bojarska-Dahlig; ROCHAC; Rocz.Chem.; 
30; 1956; 493,497; Chem.Abstr.; 1957; 14726. 
2531379; Journal; Collins; JCSOA9; J.Chem.Soc.; 1963; 
1337,1338. 

Ultraviolet Spectra 
Description Absorption maxima 
Absorption Maxima 285 nm 
Ext./Abs. Coefficient 65 l*mol1 *cml 

Ref. I 5620170; Journal; Sepiol, Jadwiga; Tomasik, Piotr; ACHUDC; 
Acta Chim.Hung.; EN; 121; 4; 1986; 333-338. 

Solubility (MCS) 

Ref. 1 2531379; Journal; Collins; JCSOA9; J.Chem.Soc.; 1963; 
1337,1338. 
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Further Information 

Ref, I 

Reference I of 8 

Reference 2 of 8 

Reference 3 of 8 

Reference 4 of 8 

Reference 5 of 8 

Reference 6 of 8 

Reference 7 of 8 

Reference 8 of 8 

Journal; Collins; JCSOA9; J.Chem.Soc.; 1963; A 
1337,1338. 

T333; Journal; Carboni; GCITA9; Gazz.Chim.ltaL; 83; 1953; 
637, 640; GCITA9; Gazz.Chim.ttaL; 85; 1955; 1201, 1202. 

IN., 5351; Journal; Philips; CHBEAM; Chem.Ber.; 27; 1894; 
840: JLACBF; Justus Liebigs Ann. Chem.; 288; 1895; 259. 

1091785; Journal: Bojarska-Dahlig; ROCIIAC; Rocz.Chem.; 
30; 1956; 493, 497; Chem.Abstr.; 1957; 14726. 

2531379; Journal; Collins; JCSOA9; J.Chem.Soc.; 1963: 
1337,1338. 

2583594; Journal; La Manna et al; BCFAA(; BolLChitmFarm.; 
112; 1973; 22,23. 

2592605; Journal; Carboni; Da Settimo; RSRAAQ; Ric.Sci. 
Parte 2 Sez.A.; 8:1965; 6,1531,1532; Chem.Abstr.; 65; 
7137e;1966. 

2592904; Journal; Carboni; Da Settimo; RSRAAQ; Ric.Sci. 
Parte 2 Sez.A.; 8; 1965; 6,1531; Chem.Abstr.; 65; 7137e; 
1966. 

5620170; Journal; Sepiol, Jadwiga; Tomasik, Piotr; ACHUDC; 
Acta Chim.Hung.; EN; 121; 4; 1986; 333-338. 
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Substance 
Beilstein Registry Number 
Beilstein Preferred RN 
CAB Registry Number 
Chemical Name 
Autoname 
Molecular Formula 
Molecular Weight 
Lawson Number 
Compound Type 
Constitution ID 
Tautomer ID 
Beilstein Reference 
Entry Date 
Update Date 

XP-002299337 

bz?  q  ti 
11 

IXT 

2736699 
50891-49-1 
50891-49-I 
2-amino-5-[bis-(2-chloro-ethyl)-amino]-benzoic acid 
2-amino-5-[bis-(2-chloro-ethyl)-amino]-benzoic acid 
C11H1412N202 
77.15 

16039, 2826 
isocychc 
2481440 
2627529 
5-14 
1989/07111 
1992104128 

Field Availability List 1-3 of 3 

Code Field Name 0cc. 

Reaction i 
MP Melting Point I 
CNR Reference I 

Reaction 
Reaction ID 7745412 
Product BRN 2736699 2-amino-5-[bis-(2-chloro-ethyl)-amino]-benzoic acid 
No. of Reaction Details 1 
Reaction Classification Preparation (half reaction) 

Ref. 1 2968014; Journal; Burdulene et al.; LMDBAL; Liet.TSR Mokstu 
Akad.Darb.Ser.B; 4; 1973; 55,58; Ghem.Abstr.; 80; 36800b; 
1974. 
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO 
DIVISION DE NUEVAS CREACIONES 

202012 
Bogota, D.C.: 01 septiembre de 2009 

Apoderado: Emilio Ferrero 

ASUNTO Radicaciôn 06-018278 
TrÆmite 002 
Evento 001 
Actuaciôn 430 
Oficlo 
Folios .._ j 530 

Patente de Invención 

Via PCT (fase nacional) fi Cap.l Cap. II ED 

No. Sot. Intemacional PCT/HU2004/000080 
Fecha de Presentaciôn Internal. 23-jul-2004 

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: 

Documentos estudiados 

DescripciOn: 

Reivindicaciones: 

Folios: 52 a 108 

Folios 109 a 123 
Folios 179 a 189 
Folios 196 a 206 
Folios 219 a 230 

Como se radicO inicialmente. 

Como se radicO inicialmente. 
Modificadas. 
Modificadas nuevamente. 
Modificadas nuevamente. 

Prioridad: Folio: 1, HU P0302440, 3lTjul/2003 
HU P0401467, 211ju112004 
HU P0401468, 211ju1/2004 

Objeto de la invenciôn 

Tltulo de la solicitud: DERIVADOS AMINOQUINOLINA V SU USO COMO 
LIGANDOS A3 DE ADENOSINA 

Definir el objeto de la invenciOn son los compuestos que caen bajo el alcance de la 
fOrmula: 



R3 

H3( 

H3C 

R6 

Reivindicaciones 1-5: Compuestos de la formulas I y II" 
Reivindicaciôn 5: Procedimientos de smntesis para obtener los compuestos. 
ReivindicaciOn 6 y 7: Composiciones que los contienen 

Debe especificarse en quØ clasificaciOn Se catalogô la invenciOn, segün Ia 
Clasificaciôn Internacional de Patentes : C07D21 5/54, C07C229/60, A61 K31147, 
A6IPII/00,9/00 

Determinaciôn del Estado de la TØcnica 

La fecha que se ha tenido en cuenta para determinar el estado de la tØcnica 
teniendo en cuenta serÆ la de la fecha de presentaciOn de la solicitud de la cual se 
reclama prioridad, 31/jul/2003 

Teniendo en cuenta la fecha indicada se realizO la büsqueda en el estado de  la 
tØcnica en las bases de datos a que esta oficina tiene acceso, encontrÆndose los 
siguientes documentos mÆs relevantes: 

No Documento TItulo Fecha de publicación* 
Aminoquinoline and aminopirydine 

Dl W002096879 derivatives and their use as 02-dic-2002 
adenosine A3 ligands  

D2 I W00018761 Substituted 3-cyanoquinolinones as 06-abr-2000 protein tyrosinekynases inhibitors  

AnÆlisis de patentabilidad (segün requisito) (artIculo 14 D486 de la C.AN.) 

La solicitud en estudio reclama derivados 3-cianoquinolinonas de fOrmulas (I) y (II") 



32 
R3 

(c!R1 R2) 

H3C\ 
N 

H3C’ 

),, 6 
NNHR 

-Dl WO 02096879] describe denvados 3-cianoquinolina ütiles como ligÆndos del 
receptor de adenosina A3. 

R3 

(cR1R2) l) 

H 

R’ stands for hydrogen atom or a cyano group, 

R4 and R5 stand for hydrogen atom or form together an 1,3-butadienyl group optionally 

substituted by a methylenedioxy group or one or more straight or branched C1.4 

alkyl group, straight or branched C14 alkoxy group, hydroxy group or halogen 

M= 

The present invention relates to adenosine A3 receptor liganils of the general 

formula (1), within those preferably antagonists, as well as their sells, solvates and isomers, 

and the pharmaceutical compositions containing them, to the use of the compounds of the 

general formula (I), as well as their salts, solvates and isomers, to the preparation of the 

compounds of the general formula (I) and their salts, solvates and isomers, tbithenuore to 

the new intennedlatea of the general formulae (II) (11) and (IV) and to the preparation 

thereof. + 

N-(4-bclmno.3-cyanoquinolin-2-yl)thophfle-2rboxflrnide; 

4mcthoN-(4*[24hieemnoJ-3-cym61ifl-2-Y1)beflZa1flidc 

N(442fmethylamino]-3-cyanouinolin-2-yl)2-earboxanhidci 
N.(442firylmc1hylarnlloJ3-cyanoquinolin-2yl)tbiophene-3-CarboXcIrnlde, 

Vease toda Ia soilcitud especialmente folios 6,tabla I, tabia II, tabla lily esquemas de reacciôn, que 
demuestran que Ia matea reclamada en la presente solicitud no es nueva. 

Nivel inventivo (artIcu!o18 D486 de la C.A.N.) 
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D2 [WO 0018761] enseæa derivados de 3-cianoquinolinas 

This invention provides a compound of fomiula 1: 

I 

X is a bicyclic aryl or bicyclic heteroaryl ring system of 8 to 12 atoms where the 

bicyclic h:eteroaiyi ring contains 1 to 4 hetoroatoms selected from N, 0, and S 

with the proviso that the bicythe hoteroaryl ring does not contain 0-0, S-S, 
Cli, G, Ri, and R4 are each, independently, hydrogen, 
phony!, thiophenoxy, benzyl, amino, hydroxyamino, alkoxyamino of 1-4 

carbon atoms, alkylamino of 1-6 carbon atoms, dialkylamino of 2 to 12 

carbon atoms, N-alkylcarbamoyl, MN-dialkylcarbamoyl, N-alkyl-N-

Vease todo D2 especialmente folios 7-15, esquemas de reacciôn donde se observa que la matena 

reclamada en la solicirud en estudio presenta una diferencia en el sustituyente en la posición 2. En 

D2 no aparece ese sustituyente amido, pero para una persona normalmente versada en la materia 

es posible hacer esa sutuciôn ya que los compuestos de la solicitud no muestran un avance 

tØcnico real respecto a D2. No se muestra un salto cualitavo, o una regla tØcnica diferente, por 10 

tanto la solicitud en estudio se considera que no tiene nivel inventivo. 

Conclusion: 

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados as[: 

Una solicitud que tiene afectada la novedad obviamente no posee nivel inventivo. 

No Documento N° Reivindicacicmes Requisito que afecta afectadas  

Dl WO 02096879 1-8 Novedad 
y 

nivel 
inventivo. 

D2 W00018761 1-8 Nivelinventivo 

En cumplimiento del articulo 45 de la Decision 486 de la Comisiôn de la Comunidad 

Andina, se le indica que debe dar respuesta dentro del tØrmino de 60 dIas contados 

a partir de la fecha de notificación de  la presente comunicaciOn. En caso de no dar 

respuesta al presente requerimiento, o si a pesar de la respuesta subsistieran los 

impedimentos para la concesiOn, se denegara la patente. 
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flIes AMINOQUINOUNE AND !.MINOPYRIDINE DERIVATIVES AND THEIR USE AS ADENOSINE A3 LIGANDS 

(57) Abstract; Compounds of general formula (1). wherein R’ and K5 stand for by-
R3 dtugen atom or fetus together an 1,3-butadienyl group, optionally substituted by a 
ImethylenedIoxy group or one or more straight or branched C1, alkyl group, straight 

a- or branched C1, alkoxy group, hydroxy group or halogen atom; mu strong edetsosine 
lfl (1) A3 receptor ligands preferably antagonists. 

0 I 
H 
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6 
A favourable group of the compounds of the general formula (IA) is 

formed by the compounds wherein 

Rt stands for hydrogen atom, or methyl group; 

R2 stands for hydrogen atom, or methyl group; 

5 R stands for phenyl- or thienyl- or fuiyl group; 

R91 R’°, R11, and Rte mean independently hydrogen atom or straight or branched C14 alkyl 

group, or straight or branched C14 alkoxy group, or hydroxy group or halogen atom, 

or 

R9 and R12 stand for hydrogen atom and R’° and K1’ form together a methylenedioxy 

10 group; 

K6 stands for hydrogen atom, or cyano group; 

R7 stands for 4-methoxyphenyl-, 3-methyiphenyl-, 3-metboxyphenyl-, 3-thienyl-, or 3-

finyl-group, 

X stands for -NH-group or for oxygen atom and 

15 ii standsforl �

and their salts, solvates, optically active isomers and the sails, solvates thereof 

Especially favourable are the following compounds complying with the above 

3-methyl-N-(4-bennyhenino-3-cyanoquinolin-2-yl)benzainide; 

20 4-methoxy-N-(4-bcnzylamino-3-cyanoq3inolin-2-yl)benzamide; 

3-methoxy-N-(4-benzylaniino-3-cyanoquinolin-2-yl)benzamide; 

3,4-methynedioxy-N-(4benno-3-oquilin-2-yl)benzsmide 

N-(4-benzylamino-3-cyanoquinolin-2-yl)thiophene-2-carboxainide; 

25 N-(4-[2-thienylmethylamino]-3-cyanoquinolin-2-yl)thiophene-3-carboxamide; 

4-methoxy-N-(4-[2-thienylmethylamino]-3-cyanoquinolin-2-yl)benzamide; 

3,4-methylenedioxy-N-(4-[2-thlenylmethylamino]-3-cyanoquinolin-2-yl)-benzamide; 

N-(4-[2-fliryhnethylainino]-3-cyanoquinolin-2-yl)furan-2-carboxamide; 

N-(442.futylmethylamino]-3-cyanoquinolln-2.yl)thiophene-3-carboxamide, 

30 and their salts, solvates, optically active isomers and the salts, solvates thereof, 

According to another of its aspects, the present invention also relates to 

pharmaceutical compositions containing as active principles the compounds of the general 

formula (1) or their isomers, salts and solvates, which are preferably oral compositions, but 

SUBSTITUTE SHEET (RULE 26) 
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TABLE L 

r3 

e(CHJ. 

)N R1 

c 

PC/HUO2l00048 WO 021096879 

No.: X R3 R6 R7 n MP 

rd 

11. NH CN 1237 

12. NH CN 
OMe 

L) 

i us 

13. NH CN 
OMe 

OMe 

1 116 

14. NH CN 
OMe 

1 

OMe 

- 

1 100,5 

15. NH 
iZ)CN OmeçcM9 

OMe 

1 223 

SUBSTITUTE SHEET (RULE 26) 
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17 

16.NH ’ZI)CN 1 193,5 

17. NH 
iZ)CN

 
cl 

cI 

1 

-;.- 

193 

18. NH iZ) -;:;- 208 

19. NH ’1Z) 215 

20. NH CN 1 250 

21. NH CN 

a 

1 205 

22. NH 
iZ)CN

Me 

1Z1 Me 
1 238  

23 NH 1212 

24. NH �1Cui. CN 1 215 

25. NH(2, p 1 234 

SUBSTITUTE SHEET (RULE 26) 
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26. NH i) CN 1 160,5 

27. NH YJCN �Me 1184 

28. NH CN -"Nmo 141,5 

29. NHCN 
Me 

1 194 

30. NH 1203 

31. NH - -: 
’COMe 

152 

32. NH -ô -: -OMe 
190 

33. NIA1 202 

34. NH 
0 

CN "[aMe 1 207 

35  NH 1159 

36. NH 1200 

SUBSTITUTE SHEET (RULE 26) 

PT/KUO2J00048 

19 

37. NH I) J 1 206 

38. NH -i5 -: 221 

39. NH ---c:.:? 198 

40NH(JCN 1158 

41. NH CN 1 178 

42. NH 

IJJ1

 

OMe 

198,5  

43. NH 
CI ZYCN ’1Z1OMe 

1 197,5 

44. NH 
OMa 

CN 
C1OMe 

1 191 

45. NH 

OMe 

CN 

’’OMe 

1 168,5 

46. N-MeCN 
C1OMO  1 155 

SUBSTITUTE SHEET (RULE 26) 

W? 
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47. NH  OMe 172 
48. NH 1Z)] 

OMe 1 250 
49. NH O 

oz> 

7264 
50. NH 1Z) 265 
51. NH H 1 163 
52. 0 CN OMe 1 157 
53. S CNYJ OMe 1 196 
54. S=OCN CM. 205 
55. NH H CN I) ’OMe 0 266 
56. NH CN OH 1 154 

SUBSTITUTE SHEET (RULE 26) 

PCTIRIJ02F0004$ 

21 
57 NH CNI  OH ) LI 145 I 

TABLE IL 

NH "R2 RLCN0 
NLFARl 

R’ I R2 R Mp 
rq 

58. Me H  - C" ’1Z1OMe165 
59. H Me 

0-11  Cl  1C1OMO 145 
60. H 

H0:10OMe 

119 

61. H H CL1 

1ZOMe 
119 

SUBSTITUTE SHEET (RULE 26) 



WO 02/096879 

C C 
PcTJmJ02100048 WO 02/096879  

62. H H O I‘ 
Ho

243 

cl o 

176 

r171 

OMe 

65.-i;-
 
 i;3 cr)Z iO1sOM 

199 

$ 

Z1OMG 
203 

180 

’-OMe 
CI - 

:H() C Y 117 

$ 0\/"-a N11 
153 

- OMo 

71. H H 
U-11 C1.1c aome 

215 

SUBSTITUTE SHEET (RULE 28) 
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72. H I H1 

OMe 

237 

73. H H Thi 
ç 
OMe 

1Z1.OMO 275 

74. H H i5 MOON",ic1OMO
 

245 

75. H H i3 
OflRe 

OMe 

247 

76. H H 

MeO 

- C1OMO 222 

77. H H -l3 iZ 218 

78. H H Th cJ1
 Me 

EZIIJ-OMB 
214 

79. H H  c,IZIJL, 252 

80. H H 
OMe 

178 

SUBSTITUTE SHEET (RULE 26) 
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8LHHYC 

I Me 

173 

82. H H 212 

83.HHYyC 

I OMe 

184 

84. H H ’"Z) C ’11C1.OM 150 

85. H H 

’OMe  

195 

86. H H J?
 

171 

87. H H 
 1OMe 

217 

88. H H "C149 
’1Z1OM 

 

89. H H k.r 

Me 

135 

SUBSTITUTE SHEET (RULE 26) 
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90. H H -i 5 
- 

Me 

127 

91. H H  257 

92. H H i3 ’-i i3 260 

93. H H L.Tc: 153 

94. H H ’1(J1 145 

95. H H 
MeO..  

’OMe 

214 

96. H H 
MeO..( 

’CLO MO 
183  

97. H H H H 167 

98. H H 1-I H 
ome 

162 

99. H H H H 

OMe 

183 
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100 H 

HIS
 

jJH H 216 

101 H H H H 206 

Structure and physical characteristics of intermediates of general formula (Ii) prepared by 

the method described in Example 1. are shown in Table M. 

TABLE III. 

No.: X R6 R7 MP 

rq 

102 NH 04 213 

103. NHJ1 CN 208 

SUBSTITUTE SHEET (RULE 26) 

PTJRU02100048 

27 

104 NH L..j CN 
OMe - 

105 NH CN 

OMe 

158 

1210 06 NH NH 

OMe 

Ome 

107 NH ’iZIII)c 223 

109 NH 

me 

109 NH 
CJCN

 CJCN 212 

110 NH CN 198 

III NH 1M0CN 

1Z) OMe 

208 

112 NH 

?-aomq-’OMe 

CN 168 

113 NH CN 

COMe 

169 

SUBSTITUTE SHEET (RULE 26) 



WO 021096879 

28 

PCr/11U02100048 WO 02/096879 

114 NH 225 

UNHY)CN 
Me 152 

116 
NHQJ

 

CN Et 192 

117 NH \01 CN 

OMO 

177 

118 NH  3OMO 
 

CN 169 

119NH 

120 NH 
JCN-lame

121 NH CN 194 

122 NH  

OOMe 

188 

123 NH CN 
0 

-a? 
179 

SUBSTITUTE SHEET (RULE 26) 

10 

15 

PtT/HUO2/00048 04,4 

29 

124 NH CN L,JJ 

125 NH H 162 

126 NH ’]) 262 

127 S CN 
""a

 

OMe 

170 

128 OO CLOMO 228 

Structure and physical characteristics of intermediates of general formula (Ill) and Cilia) 

prepared by the method described in Example 1. are shown in Table IV. 

SUBSTITUTE SHEET (RULE 26) 
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SHED UNDER THE PATENT COOPERATION TREATY (PCi) 

I (U) Internatkianl Publlit Numbent WO 0Qf1761 
’ Alt 

’I 
1(43)bdera1IoimIPnhDdonDaie 6 April 2ore(06.O4.O0) 7 

l i the substitnents at position 6 and a halogen atom at position 7. The application WO-
I_I  

IMM054 (74)  Corpornttno, Pateni Law t 2B, One Campan Drive, 

(2211A99) pip, Nj 07054 (US) etaL 8 can be replaced with heteroatoms resulting in a large variety of bicyclic systems 4 gants Mu.OWSNY, Arnold, S. AnIeJterA Itouie prndnea 9519774 describes compounds where one or more of the carbon atoms at positions 5-

where the left-hand ring Is a 5 and 6-memb&ed heterocyclic ring; In addition, a 

138) US BR, B CA, CR, ct, ca, a, 5 variety of substiments are allowed on the left-hand ring. The application]F-6$2027- 
(81) DsIgnt8dStne All, Al- AM AT. AU AZ, BA, BE, BO 

Zfl, 03. GD, 03.03. CM, UP, RU, W. IL, IN, IS, JP, 
KE, KG, KP, KR, UCI3, 1.8, 1%, LU. LR,MD. Al describes certain pyrrolopyrimidine inhibitors of Fl"K& The application WO-

(IUS!USI; MG, MK. MN, MW, MX NO, NZ PL, PT.RO, RU. SD. 
UU 9519970 describes compounds In which the left-hand aromatic ring of the basic 

VN, YU, V.. ZW, A*1PO Pe" (G3.OM, ICE, 1.8, MW. 
NY SD, ( AR,BY, qulnazoline structure has been replaced with a wide variety of different heterocyclic 

New CItY, KOIMD.RU,1Z’It.fl. Etnepaa palest (AT,BE, Cli, 
Ann ive, lv, UP, UK, ns, i FR, 03.03. lB. yr. ui, MC, NI., rings so that the resulting Inhibitors are tricyclic. The application EP-633507 
t, Browner,  SE), OAPI puies (BP W, O’,CO. (3. CM CA, ON. 

t (us 10 describes qulnazolines where an additional 5 or 6-membered heterocyclic ring with 
eivlfl& NY 
etnes ac, optional substitution is fused at positions 5 and 6. 

� at, Ernest PubBrttcd 
FROST, With iate,nadonot ,rearcli report In addition to the aforementioned patent applications, a number Of 

17960 ((IS), Before the expiration of the time Ilmt flu’ amending the 
cioimt and to be rq=bUsWki the meet a/ the rent!0 of publications describe 4-aillinoqitln*zolines: Fry, D.W., at. al, Science, 265, 1093ammdnwim  

(1994), Rewcastle G.W., at.. aL.J. MeL Chem.. 38, 3482 (1995), and Bridges, Al., 

� 
AS 1R! TYROSRO IlBAS WHIBITORS 15 at al., I. Med Chem, 39, 267, (199. Them are no publications that des 3-

cyano qulnolines as PTK Inhibitors, 
p )CHkX 

DESCRIPTION OF THE INVENTION 
(1)

 

This Invention provides a compound of formula 1: 

20 
(CH -X 

� R1 1’ 
I) wtannin R, O. Or. Re, 7, X and a am defined tannin, or a PhMnamuticallY 
C sgem and in the unetruant of lycyOic kidney diseate. 

G2 N 

R4 

1. 

X is a bicyclic aryl or bicyclic heteroaryl ring system of 8 to 12 atoms where the 

bicyclic heteroaryl ring contains I to 4 heteroatoms selected from N. 0, and S 

25 with the proviso that the bicyclic heteroaryl ring does not contain 0-0, S-S. 
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he bicyclic aryl or bicyclic heteroaryl ring may be carbon atoms, carboa1koxya1k of 3-8 carbon atoms, axninoalkyl Of 1-5 carbon 

w tetra-substituted with a substltuent selected from atoms, N-alkylamincialkyl of 2.9 carbon atoms, RN-dialkylaminoalkyl of 3-

ogen, oxo,tbio, alkyl of 1-6 carbon atoms, aikenyl 10 carbon atoms, N-alkylainlnoalkoxy of 2-9 carbon atoms, N,N-

yl of 2-6 carbon atoms, azido, Aydroxyalltyl of dlalkylanunoalkoXy of 3-10 carbon atoms, mercapto. and benzoylamino; 

ityl, aikoxymethyl 01 2-7 carbon 5jØfl$, 5 T is bonded to a carbon of  and is: 

1 carbon atoms, alkoxy of 1-6 ca atoms,- - NR(C1W -Q(CH-. -S(C1L),-. -NR(CH. . 

atoms, iiyrozy  Uffluormnethyl, cyano. ailr -(cHNH -, - (C1%0 
-.- (CBS- ,or - (C}1NR -; 

-7 carbon atoms, carboalkyl of 2-7 carbon atoms, Us an unsubsitituted phenyl ring or a phenyl ring mono-, dl-, or tn-substituted with a 

ioxy, benzoy!, benzyl. amino, alkylamino of 166 sujistituent selected from the group consisting of halogen, alkyl of 1-6 carbon 

Inn of 2 to 12 carbon atoms, plzenylamiao, 10 atoms, alkenyl of 2-6 carbon atoms, alkynyl of 2-6 carbon atoms. azido, 

no of 1-6 carbon atoms, alkdno)’Iamlno of 3-8 hydroxyalkyl of 1-6 carbon 
atoms. 

halomethyl, alkoxyntethyl Of 2.7 carbon 

two of 3-8 carbon atoms, carboxyalkyl of 2-7 atom4 alkanoyloxymethyl of 2-7 carbon atoms, alkoxy of 16 carbon atoms, 

alky of 3-8 carbon atoms, aminoalkyl of 1-3 carbon alkyltbio. of -6 carbon atoms, hydroxy, Iritluoromethyl, cyano, ulato, 

of 2-9 carbon atoms, N,N-dlalkylamlnoalkyl of 3- carboxy. carboalkoxy of 2-7 carbon atoms, carboalkyl of 2-7 carbon atoms, 

kylaminoalkoxy of 2-9 carbon atoms. NN- 15 phenoxy, ’phenyl, thioplienoxy, benz4yl, benzyl, amino, aikylamino of 1-6 

carbon atom mercapto, and benzoylarnlno; or carbon atoms, dialkylanilno of 2 to 12 carbon atoms, phenylamino. 

benzylamino, alkanoylamino of 1-6 carbon, atoms, alkenoylamino of 3-8 

carbon atoms, alkynoylamino of 3-8 carbon atoms, carboxyalkyl of 2-7 

carbon atoms, carboalkoxyalky of 3-8 carbon atoms, aminosikyl of 1-5 carbon 
imidinyl, or phenyl nag; wherein the pyridinyl, 

20 atoms, N-alkylaxnlnoalkyl of 2-9 carbon atoms, N,N-dialkylaminoalkyl of 3-
may be optionally mono- or di-substituted with a 

at group consisting of halogen, alkyl of 1-6 carbon 
10 carbon atoms, N-alkylamlnoalkoxy of 2-9 carbon atoms, N,N-

dialkylaminoalkoxy of 3-10 carbon atoms, mercapto and benzoylamlno; 
hon atoms, alkynyl of 2-6 carboti atoms, azido, 

provided that L can be an unsubslituted phenyl ring only when to 
> al mT is 

o . 
not -CHNH- or -ClIP-; or 

of 2-7 carbon atoms, alkoxy of 1-6 cani,on atoms, 
heteroaryl 25 L Is a 5- or 6-weathered heteroaryl ring where the ring contains 1 to 3 

atoms, hydmoxy, tnifluoromethyl, cyano, nitro. 
heteroatoms selected from N. 0 and S. with the proviso that the 

heteroaiyl 

-7 carbon atoms, carboalkyl of 2-7 carbon atoms. 
ring does not contain 0-0. S-S..or 8-0 bonds, and whete the heterOaryl ring 

toxy, benzoyl, benzyl, amino, alkylamino of 1-6 

no of 2 to 12 
uent selectedfro  Is optionally mono- or di-substituted with a substh m the 

no of 1-6 carbon atoms, alkenoylamlno of 3-8 
group consisting of halogen, oxo, tttio, alkyl of 1-6 carbon atoms, alkenyl of  

1mb of 3-8 carbon atoms, carboxyalkyl of 2-7 
30 2-6 carbon atoms, alkynyl of 2-6 carbon atoms, azido, hydroxyalkyl of 1-6 



C-
c 

PCTIUS99/22054 

-10-10-

, alkoxymethyl alkoxymethyl of 2-7 carbon atoms, alkanoyloxy-

ma, alkoxy of 1-6 carbon atoms, alkylthio of 1-6 

tluommethyl, cyano, nitro, carboxy, carboalkoxy of 

alkyl of 2-7 carbon atoms, phenoxy. phenyl, 

mzyl, amino, alkylamino of 1-6 carbon atoms, 

12 carbon atoms. phenylamino. benzylamino, 

bon atoms, alkenoylamino of 3-8 carbon atoms, 

rbon atoms, carboxyalkyl of 2-7 carbon atoms, 

trbon atoms, aminoalkyl of 1-5 carbon atoms, N-

rbon atoms, N,N-dialkylaminoa]kylof 3-10 carbon 

y of 2-9 carbon atoms. N,N-dialkylaminoalkoxy of 

)tO, and benzoylamino; 

carboalkyl of 2-7 carbon atoms; 

ependently, hydrogen, halogen, alkyl of 1-6 carbon 

on atoms, alkynyl of 2-6 carbon atoms, alkenyloxy 

kynyloxy of 2-6 carbon atoms, hydroxyinethyl. 

of 1-6 carbon atoms, alkenoyloxy of 3-8 carbon 

3 carbon atoms, alkanoyloxymethyl of 2-7 carbon 

of 4-9 carbon atoms, alkynoyloxymethyl of 4-9 

yl of 2-7 carbon atoms, alkoxy of 1-6 carbon atoms, 

i atoms, alkylsuiphinyl of 1-6 carbon atoms, 

on atoms. alkylsulfonamido of 1-6 carbon atoms, 

carbon atoms, alkynylsulfonamido of 2-6 carbon 

methyl, trifluoromethoxy, cyano, onto, carboxy, 

latoms, carboalkyl of 2-7 carbon atoms, phenoxy, 

izyl, amino, hydroxyamino, alkoxyamino of 1-4 

of 1-6 carbon atoms, dialkylamino of 2 to 12 

carbamoyl, N.N-dialkylcarbamoyl, N-alkyl-N-

5 
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alkenylainino of 4 to 12 carbon atoms, NN-dialkenylanuno of 6-12 carbon 

atoms, phenylanilno, benzylalnino, 

/ 

Rr(C(R)N ,N(C(R.)2)kY RSRg.CHM(C(R2)k-Y-

(C(R) 

R7-(C(R5)-Y-, R7-(C(R)p-M-(C(R)k-Y- ,or Het4C(RØJ2)q-W-(C(Re)2)k-Y-;  

or RI and R4 are as defined above and GI or O2or both are R2�NH�; 

10 or if any of the substitnents RI, (2, G3, or R4 are located on contiguous 

carbon atoms then they may be taken together as the divalent radical 

Y is a divalent radical selected from the group consisting of 

(C H2)a �0� , and - 

15 R7 is -NR6R6, 0R6, -J, -N(R6)3 ’,or -NR6(0R6); 

Mis >NR6, -0-, >N-(C(R)NR6R6, or 

W is >6’ -0- or is a bond; 

Her is is selected from the group consisting of morpholine, Ibiomorpholine, 

thiomorpholine S-oxide, thiomorpholine S,S-dioxide, piperidine, pyrrolidine, 

20 azuidine, pyridine, imidazole, 1,2,3-triazole, 1,2,4-triazole, thiazole, 

thiazolidine, tetrazole, piperazine, furan, thiophene, tetrahydrothiophene, 

(OCH2CH20)r 

L\,) 
tetrahydrofuran, dioxane, 1,3-dioxolane, tetrahydropyran, and 

wherein Het is optionally mono- or di-substituted on carbon or nitrogen with 

25 R6, optionally mono- or di-substituted on carbon with hydroxy, -N(R)2, or 


