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Summary. The mono-N-alkylation of an anthranilamide derivative via the reductive ring opening 

of a quinazolinone precursor, enables the synthesis of benzodiazepine dione derivative 65598, a 

potent inhibitor of the in vitro binding of Gpllbllla to fibrinogen. 

As part of a program aimed at developing an inhibitor of the interaction of Giycoprotein llbllla 

(Gpllbllla) with fibrinogen (Fg), we recently required an efficient synthesis of benzodiazepine 

diones. Since the benzodiazepine dione derivative 65598 (1, below) had been shown to be a 

potent inhibitor of the binding of Gpllbllla to fibrinogen, and a potent inhibitor of platelet aggregation 

in vitro,1 our goals were an efficient, large scale synthesis of 1 for further evaluation in viwo, and a 

general synthesis of substituted benzodiazepine 

preparation and evaluation of analogs in this series. 

diones of this type to provide for the rapid 

A cursory search of the literature indicated that the most likely approach to the synthesis of 

this compound would be from the appropriately substituted anthraniiamide 2. Opening of isatoic 

anhydride 4 with the appropriate amine @-alanine ethyl ester) would give 2,23 and the subsequent 

annulation of 2 to the seven-membered ring, followed by installation of the alkylamine side chain 

via palladium-mediated coupling of the aryl iodide with an acetylene would complete the synthesis. 

Unfortunately, our attempts at alkylating 5-iodoisatoic anhydride 3 with pchlorobenzyl chloride 

(NaH/DMF/rt, K&03/DMF/A)4 to produce 4 returned 1530% starting material (yields determined 

only after isolation, purification, and characterization of products).5 
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We next explored the possibility that the Sodo-anthranilamide 5 could be alkylated directly 

with p-chlorobenzyl chloride to give 2. Anthranilamide 5 was efficiently produced from 3 by 
treatment with p-alanine ethyl ester in DMF/NEts. In this case, however, attempted direct alkylation 

gave a mixture of 5, 2 and the corresponding di-N-alkylated material 6. Both of these approaches 

necessitated tedious chrornatographtc separations to isolate the desired materials, rendering these 

procedures unsuitable for use in even modest scale up. 

3:R=H 5:R,,RP=H 
4 : R = gCI-benzyl 6 : RI, R2 = pCl-benzyl 

The solution to this problem presented itself in an unusual manner. Reductive alkylation of 

anthranilamide 5 (via borohydride reduction of the imine) is not a viable strategy for the mono- 

alkylation of this type of compound, as anthranilamides are known to condense rapidly with 

aldehydes to give, instead, the quinazolinones (eg. 7) shown below.5 However, we found that 

treatment of anthranilamide 5 with p-chlorobenzaldehyde according to this protocol, followed by 

treatment of the intermediate quinazolinone 7 with Et3SiH in dichloroethane containing 20% by 

volume CF3C02H (TFA) gave high yields of the product mono-alkylated anthranilamide 2.6, 7 

CSA 

tolueneheflux , 
- Hz0 

Et&W-l I TFA 

CICH2CH2CI 
-I 

5 7 2 

We have not, to date, fully explored the generality of this alkylation procedure. However, all 

aldehydes used appeared to work well. Logistically, aldehydes containing electron-withdrawing 

groups worked best, Most notably, other compounds which could not be prepared via alkylation 

were easily prepared using this procedure. For example, the alkylation of anthranilamide 5 with 4- 

bromomethyl pyridine (K$O$DMF/A, (i-pr)aNEUDMF/l20-150°C) gave dismal yields (<2%), 

whereas the above procedure, when employed with 4-pyridine carboxatdehyde, yielded 65% of the 

desired N-alkylated compound. Ketones in general did not work as well, i.e.. benzophenone and 

acetone, with the exception of cyclohexanone (see Table). Generally the procedure was performed 

in one pot, although the intermediate quinazolinones could be isolated. 
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toluenelreflux E@iH / TFA 

-l-W CICHzCHPCl 
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carbonyl compound 

ii 

lad! (5) 
lodo 
lodo 
lodo 

a! 
ethyl 

valeryl 
pchlorobenzyl 
p-MeO-phCH2 

cyclohexyl 
1 -naphthyl 

FE! ! 
83% H 
97% lodo 
37% MO 
59% lodo 
51% pCNphCONH 

lx 
i-butyl 

pchlorobenzyl 
pnitrobenzyl 
/KHz-pyridyl 
PphO-phCHn 
gchlorobenzyl 

%Y 
804 
79% 
80% 
23% 
79% 

The preparation of anthranilamide 5 using this procedure enabled the large scale synthesis 

of G5598 shown below. The high yield, and the single crystalline product obtained in this key step 

allowed us to prepare compound 1 in nine (9) steps in 50% overall yield from 5-iodoanthranilic 

acid,8 since all the other intermediates in the route were crystalline and no chromatography was 

required. G5598 itself was isolated by neutralization in the ester cleavage step to pH 5.5, at which 

point the product amino acid (G5598) precipitated, and could be easily recrystallized from water. 

C02Et 

t I c I 
- - 

5 

C02Et 

g, h, i 

w 

H#J-{l* 

0 

a: phosgene (20% in toluene). 2N Na2COS, O°C; b: B-alanine ethyl ester, NEWS. DMF, DMAP, 0°C; c: pchlorobenz- 

aldehyde, toluenelreflux, camphorsulfonic acid, -H20; EtgSiH, 20% TFA/CICH2CH2Cl, room temperature; d: bromo- 

acetyl bromide, H20ICH2Cl2, O°C;g 8: Cs2C03/DMF, room temperature; t: Pd(ll) (1 mol %), cu(l), N-hoc-1-amino-5- 

hexyne, NEt$reflux;10 g: Hp, PtOp, EtOH; h: TFAICH2Cl2; i: 50% KOH, THF-MeOH-H20 (3~23). 
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Mechanistically, the above result suggests that the reaction proceeds via acid-catalyzed ring 

opening of the quinazolinone to form an iminium ion intermediate, which is then reduced with 

Et3SiH.t 1 
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