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Summary: The synthesis of 1 was achieved in high overall yield through a mechanism-based improvement of
the preparation of o-acyl anilines.

The rapid spread of Human Immunodeficiency Virus, the causative agent for AIDS, has prompted an
intensive effort in the search for a cure or treatment of this devastating disease. Control of the reproductive
cycle of the virus by inhibition of Reverse Transcriptase,] the enzyme responsible for transcription of viral RNA
onto human DNA, has been a strategy adoped by researchers for drug treatment of the discase (AZT, DDI etc).

Resistance to these drugs by point mutation in the enzyme active site and toxic side-effects have been
observed in most patients and this has spurred an effort for the development of new RT inhibitors in an attempt
to overcome these problems.?

In this letter we disclose the efficient, economic and scaleable synthesis of 1, one of the new generation
RT inhibitors developed in the Merck Research Laboratories.3
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Retrosynthetic analysis indicated that 1 could be prepared by acetylide addition to quinazolinone 2
which in turn can be derived from the cyclopropyl acyl aniline 3.

The regiospecific synthesis of o-acyl anilines is of great synthetic importance in the chemistry of
biologically active molecules since it serves as a precursor to a large number of medicinally useful heterocyclic
skeletons.4 Despite their usefulness, synthetic methods leading to o-acyl anilines are lacking; the known
procedures give low yields under harsh reaction conditions that are not amenable to scale-up.3

The most promising procedure for the synthesis of 3 appeared to be the one developed by Sugasawa,6 in
which an aniline was condensed with a nitrile in the presence of BCl3 and AICl; to give after hydrolysis the
desired o-acyl aniline regiospecifically. Despite its high selectivity, the reaction suffers from low yields due to
incomplete conversion. Indeed, when p-chloroaniline (4) was reacted with cyclopropyl nitrile () (Scheme I)
under the Sugasawa conditions, the desired product was obtained in 30-40% yield along with the cyclopropane
opened product 6 (10-20%).
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In order to improve the synthetic utility of this reaction, NMR studies were conducted that identified the
existence of a "super complex" intermediate, 7 (see preceding paper).”

Scheme I
1. BCl3(1.3 eq.) (CHA)5Cl
cl MCl3(1.3¢q.) c o o
D, - Do o +
NH, thzo :'00" C NH, NH,
4 5 2. HC1 work-up 3 6
12eq. 10 eq. M= Al 30-40% 10-20%
2.0 eq. 1.0 eq. M=Ga 74% <7%

These studies clearly showed that: (a) the second Lewis acid was acting as a chloride ion abstractor;8
and (b) the reason for the low conversion was the generation of the anilinium hydrochloride salt of the starting
aniline.

+

The first problem was solved by using GaCl3? as the second Lewis acid while overcoming the second
problem required using 2 equivalents of the reactant aniline. !0 Following this protocol we were able to double
the yield of 3 while forming < 7% of 6 (Scheme I).11 The generality of the methodology was tested on a
number of aliphatic or aromatic nitriles. The products and isolated yields from these reactions are shown in
Scheme II, where 2 equivalents of aniline were used in all cases. The workup of the reaction was also
dramatically improved; two easily separable homogeneous layers result after an aqueous HCI quench. By
contrast, the AICl3 procedure produced slurries that caused operational difficulties on large scale.

Treatment of ketone 3 (Scheme III) with KNCO in 10:1 AcOH-H>0 at 9°C for 1.5 hours followed by
addition of H2O effected precipitation of the product, 8, in 81-93% yield along with 5-10% of the acetate 9.
The reaction time and temperature were important factors in minimizing the formation of 9. Protection of 8 was
achieved in high yield (90%) by reaction with p-methoxybenzylchloride (PMBCI) in the presence of LiIHMDS
and Nal in 9:1 THF-DMF at 60°C. This solvent system minimized O-alkylation (<3% vs 10-12% in DMF
alone), while Nal was essential for complete consumption of the reactants.
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Incorporation of the acetylenic pyridine moiety was accomplished by addition of 2 to a solution of the
lithio acetylide 10 (prepared at -78°C by addition of n-BuLi to commercially available 2-ethynylpyridine) in
THF at -78°C. The mixture was warmed to -15°C for 17 hours to give after extractive workup and
crystallization (4:1 hexanes - EtOAc), the product 11 in 86% yield.12 Resolution of 11 has been accomplished
by crystallization of the (+) camphorsulfonic acid (CSA) salt, 12.13 Weaker acids were not useful due to the low
basicity of the pyridine nitrogen (pKa ~3, experimentally determined). Enantiomerically pure 1 was isolated in
80% yield by deprotection with trifluoroacetic acid.

SCHEME 11
1. LIHMDS
cl _KocN \C(R\q 9:1 THF-DMF ©
NH, AcOH-HzO ‘(L NHAC 2. Nal, PMBQl V/L
81-93% 60° C

9 90%
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e X rt
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In conclusion, a short synthesis of the RT inhibitor 1 was accomplished via a mechanism-based
improvement of the synthesis of o-acyl anilines.
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