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Synthesis of a new hydroxyethylene dipeptide isostere
Phe'¥ [CH,CH(OH) JPhe as HIV-1 protease inhibitor

Huai Gu CHEN', Tomi K SAWYER!, Peter G M WUTS? (‘Upjohn Laboratories, * Process Re-
search and Development, The Upjohn Company, Kalamazoo MI 49001, USA)

ABSTRACT A new type of pseudodipeptide isostere
exampleéd by Phe W [CH,CH(OH) JPhe was synthesized
from phenylalanine. The HIV protease inhibitory ac-
tivity (ICs0) of Noa-His-Phe¥ [ CH,CH (OH) JPhe-Ile-
Amp was 0. 8 pmol-L™".
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structure-activity relarionship

provide powerful
synthetic modifications in the design of pseu-

Dipeptide isosteres'’’
dopeptide or peptidomimetic analogs of biolog-

ically important peptide hormones, neuro-
transmitters, growth factors and a plethora of
peptide substrates for proteases, and other
In the

field of protease inhibitor discovery, the im-

post-translationally active enzymes.

pact of dipeptide isosteres has been witnessed
over the past decade by the design of nonhy-
drolyzable replacements of the scissile dipep-
tide moiety of naturally-occurring substrates.
In the specific case of aspartyl protease in-
hibitor design.
droxyalkyl replacements of the so-called P,-P,’
amide may lead towards the development of re-
markably potent, peptide-base inhibitors®.
Of such a series of dipeptide isosteres we were
motivated by the surprising paucity of com-
pounds of the generic structure (4), a struc-
tural isomer ofr homolog of the peptide
isosteres®* (1), (2), (3) illustrated in Fig 1.
In this report was described the synthesis of
-dipeptide class

tsosteres of  structural
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It is well recognized the hy-

Xaa¥ [CH,CH (OH)] Yaa (4) based upon
facile, stereocontrolled methodology which
takes advantage of readily available amino
acids and Evans chiral aldol condensation to
control the stereochemistry. This strategy
may lead towards the design and preparation
of a number of dipeptide isosteres of the gener-
ic structure (4) utilizing inexpensive starting

materials and only a few synthetic steps
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Fig 1. Representative hydroxyalkyl-modified dipep-
tide isosteres.

The synthesis of a typical examf)le, Boc-
Phe¥ [CH,CH (OB)]Phe (12), is illustratec}_
in Scheme 1. the required Boc-B-amino ester
(7) was prepared by homologation of Boc-Phe-
OH (5) employing the Amdt-Eistert type reac- _
The conversion of Boc-L-Phe-OH (5)

to the homo ester (7) was accomplished by the

tion®.

treatment of the acid (5) with N-methylmor-
pholine (NMM) (1.05 equiv) and isobutyl
chloroformate (1.1 equiv) in DME at —20 C.
The white precipitate was filtered after 15 min
and the filtrate was treated'wjth diazomethane
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Boc-Phe'V[CI,CH{OH)|Phe (12

a CICO,iBu. NMM. DME, -20°C  b. CII;N,, E;0.0°C  c. PhCOAg. ELN. McOH. 87%  d. DIBAL, PhMe. - 18°C, 926 . nBuLi, -78°C

f. Bu:BOTE. iPr,NEC CH,Cl,, 82%  g. LIOH, H,0,, THF-H,0, 0°C, 76%

(1.5 equiv) ethereal solution at 0 C to at-
fordthe diazoketone (6). The crude (6) was
decomposed with PhCO,Ag (0.2 equiv) and
Et;N (3. 8 equiv) in MeOH in a Wolff type re-
arrangement yielding the homo ester (7), af-
ter flash chromatography (silica gel, hexane:
AcOEt/3:1), 87 % yield, mp 53—54 C, [alb
= —8 C (c=0.99, CHCly). The key alde-
hyde (8) was prepared by the reduction of es-
ter (7) with diisobutylaluminum hydride (2.0
equiv) in dry toluene at —78 'C. The crude
product was flash chromatographed (silica
gel, hexane: AcOEt/4:1) to give the amino
aldehyde (8), 92 % yield, mp 89 — 90 C,
[adp= —20 C (c = 1.01, CHCl,). The de-
protonation of (4R, 5S8)-4-methyl-5-phenyl-2-
oxazolidinone (9) with nBuLi at —78 'C in dry
THEF, followed by treatment with 3-phenyl-
propanoyl chloride gave acyloxazolidinine
(10), 95 % yield, mp 95—96 C, [alp= +35
C, (c=0.99, CHCI)).
dol condensation” was accomplished by treat-
ment of the acyloxazolidinone (10) with
Bu,BOTf (1.2 equiv) at 0 C, followed by

slqw addition of DIPEA (1.3 equiv). After 1
h at 0 'C, the mixture was cooled to —78 C

The stereoselective al-

and aldehyde (8) was added. After anoth
30 min at —30 C and 2 h at 0 C, the reacti
was quenched with pH 7 aqueous buffe
MeOH at 0 C.
chromatography (silica gel, hexane: AcOE
3:1) gave the desired (2R, 3S, 5S)-isoste
(11>, 82 % vyield, mp 63—65 C, [als
+19° (¢c=0.99, CHCI;). HPLC (Analytic
HPLC was performed on Beckman HPLC i
strument, with a 4. 6250 mm, C-18, Vyd
218TO54 column, H,OCH,;CN/90 : 10, f{l¢

1

Standard work-up and fla

rate 1.5 mL+min™!, to give a single peak,
= 15. 32 min) analysis showed a > 96 % I
(diastereomeric excess) of the stereoselect
aldol condensation. Hydrolysis of the chi
auxiliary of (11) with a solution of LiOH-H
(2.0 equiv) in H,0, (8 equiv) gave the fi
( 2R, 3S, 58 )-5-[( tert-butoxycarbony
amino -3-hydroxy-6-phenyl-2-phenylmeth:
1-hexanoic acid (12), after flash chromatog
phy (silica gel, hexane: AcOEt: AcOH/10
50:5), 76 % yield, mp 168— 169 C [e]
—26° (¢=1.00, CHCl;). The overall yield
42 %. This hydrc
yethylene dipeptide isostere (12) was tt
elaborated to give the peptidomimetic (1!

the synthesis was
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Scheme I
Boc-PheW{CH.CH(OH)Phe-OH (12)
1. ¥1-lle-Amp. DEPC. DIPEA
2 TEA, c:chn; | )
3. Noa-(Boc)His-OH. DEPC, DIPEA =
4.TFA, CH,Q, Amp = HN NZ

i )5
A,

0" o U

Noa-His-Phe'¥[CH,CH(OH)]Phe-llc-Amp (13)

using standard solution-phase peptide synthe-
sis (Scheme I1).

The HIV protease
(ICs) of compound (13) was determined to be
about 800 nmol-L ' . Relative to the previ-
ously reported peptidomimetic inhbitor Noa-
His-Phe¥ [ CH (OH (CH (OH )] Phe-Ile-Amp 3
(Ki= 19 nmol +L™')“, the potency of com-
pound (13) was decreased to about 1/40.
The structure-activity relationship of a series
of ¥[CH,CH (OH)] modified peptidomimetic
‘inhibitors of HIV protease will be published
soon.

inhibitory activity

In. summary, the above hydrox-
yethylene modified dipetide isostere exampli-
fies 2 novel synthon which may provide versa-
tile application in the field of peptide-base drug

design.
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