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Potent HIV Protease Inhibitors

Scheme [1. Synthesis of Amino Acidll

E? ab 53
Etozc coast
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=an

«Key. {a} M301, EtaN,Cl-l2012 —10 °c; (bi Nan, casement
DMF, (c) 1 N NaOH then H304”; (d) CugO (cat), CthN, 80 “C; {e}
meow, EtsN, THF, 473 =0 then' N—lithio-(Sl-(Ffli-beuzylmzo-
lidinone; (f1 KNCIMSh, THF, -78 °C, 30 min, then triayl aside, “78
'C, 2 min, then AcOH,.3{l °C. 1. h; (g) LiOH, TIE—H30; (h) 5%

Pde, EtOH--H20. I

yisohutyryl chloridein chloroform at 23 °C followed by
eaposlire of the resulting chloroacetate derivative to an
excess of sodium methoxidem tetrahydrofiiran at 23 °Cfor 3 h7

The synthetic route leading to the (2S,3’R)—tetrahy-
drofuranylglycine equivalent1s described1n Scheme 11
Readily prepareda enantiomerically pure (S)-(+)_-3-hy—
droxytetrahydrofuran (8) was mesylated with mesyl chlo-
ride and triethylamine in_methylene_._chloride.at 0 PC for
20 min. --Displacement9 of the resulting mesylate with the

medium salt of diethyl malonste in DMF at 100 c'C
furnished the malonate derivative 9. Ester hydrolysis
followed by copper ion promoted dccarboxylationm fur-

- -nished the--{,R-)-tetrahydrofuranylacetic acid(10)in very-
good yield. The highly diastereoselective azidation pro»
toool developed by Evans11 was thenemployed tointroduce
the a-mine functionality.Thus, deprotonationof the
(SJ-(~3-4-benzyloxazolidinone with n—BuLi followed by
acylation with the mixed anhydrido resulting from the
reaction of acid 10 with pivaloyl chloride in the presence

. of-triethylamine provided the carboximide 11 after silica
\gel chromatography. Treatmentofthis carboximide with
potassium hexamethyldisilazide in tetrahydrofdran at—78
c'C for 30 min provided the potassium enolate which was
reacted with trisyl aside at -78 “C for 2 min and then
quenched with glacial acetic acid and warmed to 30 ”C.
The o—azido carboximide thus obtained was purified by
silicagel chrOmatographyto furnishthe azide 12 as a single
diastereomer by HPLC and 1H-NhrIR MOO-MHZ) analysis.
Removal of the chiral auxiliary was effected by exposure
to lithium hydroxide in aqueoustetrahydrofurantoprovide
the desired acid 13. The resulting azido acid was hydro-

genated over 5% palladium on charcoal in a mixture of
r’r

Journolnf Medicinal Chemistry. 1993, Vol. 36, No. 16' 2301

Table I. Structure and Inhibitory Potanciee of Various
Constrained Pig-Ligands

 
CIGps (nM)' 10w (11M)
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J; 0.23170J 221%?

(P3) (11:10)

 
0.0541002? as:

0:4) (n=8)

5.4 100

2.6 ._

0:? ' 100

0.6 50

3.3 >200"

05 -—

39 —

35, ,. in . 67.9

ethanol and water (2:1) to furnishthe amino acid 13a. The
corresponding (2S,3’S}-tetrahydrofuranylglycine equiV-
alent Was obtained utilizing LR)-(~)-3-hydroxytetrahydro—
furan as the starting material Similarly, diaatereomeric
azido acid 28 and other cyclic amino acids utilized in Table
I were prepared following a similar course of reaction as
described in Scheme11. Various pyrazine derivatives were

synthesized as shown in Scheme III. The known“
dichloropyrazine derivative 14 was heated with dimeth—
ylamine or l-methyl piperazine in 2-propanol at 85 °C for
12 h to furnish the pyraaine derivative 15a or 15b.
Hydrolysis ofthe correSpondingmethyl ester with aqueous
NaOH in ethanol and subsequent acidification provided
the acid derivative. For the preparation of pyrazine
derivative 17, pyrazine 15b was first converted to bromide
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