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68.0, 67.3,67.2,63.2, 59.0.

17. 10: IR (ncat, cm') 3300 (alkync), 'H NMR § (400
Mllz, CDCL) 5.80 (ddd, 111, J =69 11z, J =105 11z, J =
7.4 Hy, 2-H), 530 (m, 2H, [-H2), 480 (m, 6H, 2x
(OCH' ) (MEM)). 4.23 (m, 1H, 4-H), 3.4-4.0 (m, [4H,
3x(OCILCLLO)Y (MEM) and 3-11 and 5-11), 3.36 (s, 911,
3XOQCH, (MEM)), 2.60 (m, 2H, 6-H,), 1 95 (1, 1H, /=26
Hz, 8H). MS (FAB) 315 (M'-1, 100%).

18. Mivamoto, K.; Kubodera, N.; Ochi, K., Matsunaga, 1.;
Muravama, E. £wr. Pat. Appl. 1985, EI’ 184.206.
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19, 12: o) 5= — 92.5°(c=0.62, CLICL). UV A (EtOLL)
265 nm: 1L NMR 8 (400 Mllz, CDCL) 6.36 (d, 111, J=
11.2 11z, 6-11). 6.02 (d, 111, J=11.2 Llz, 7-11). 5.42 (m.
111, 19-11), 5.08 (m. 111, 19-11), 4.22 (m, 111, 1-L1), 4.15
(m, (H, 3-H), 3.50 (m, 1H, 2-H), 3.04 (s, 1H, OH), 2.80
(dd, J =120 1z, J =3.8 Lz, 111, 9-11), 2.58 (S, 111, OLL),
248 (m, 211, 4-11), 2.24 (s, 111, OLD, 0.91 (d, 311, J=
6.3 Hz, 21-CH,), 0.87 (d..J=1.7 Hz, 3H, 26-CH,), 0.85
(,.J=1.7H, 3H, 27-CH,), 0.54 (s, 3H, 8-CH,).
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The development of novel dipeptide 1sosteres possesses a
great value and importance in peptidomimetics. Among
more than dozen peptide isosteres,' (F7) -alkene  dipeptide
isostere” is a suitable amide bond surrogate in terms of mim-
icking the rigidity, bond angles, and bond length of the am-
ide hond. We wish to report here general and efficient syn-
thesis of hydroxvethylidene’ and (£} -alkene dipeptide isos-
teres, which would considerably increase their application Lo
drug and development.

Hydroxyethylidene dipeplide isostere first reported by
[lanson e af. ™ 1 an mteresting dipeptide analog which com-
bines conformational restriction, function as statine mimics,
and the ability to undergo conjugate addition (o enzyme nu-
cleophiles such as cysteine thiol. Previous syntheses™™ of
hydroxyethvlidene dipeptide isosteres mainly resorted to the
Hansons method,” which was hampered by the lack of
Stereoselectivity n the vinylmagnesium halide addition to
amine aldehydes, long reaction steps, and low overall yiclds.
As a solution to the synthetic problem in preparing hy-
droxyethylidene dipeptide isosteres, we have developed an
efficient route from ketovinyvl dipeptide isostere.” Reduction
of ketovinyl dipeplide 1sostere gives Lthe corresponding hy-
droxyethylidene dipeptide isostere m one step (Scheme 1),

Various reducing agents ncluding NaBll, Zn(BLIL),,
TaBELH, T-seleetride, T.8-sclectnde, TAAI( i- Bu)( #- Bu)., and
NaBI1,CN were used and additives such as Et,BOMe,
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Scheme 1.

7nCl,, CeCl,, and SmCl, were employed. Fven though the
Stereoselectivity of reduction was moderate (product ratio,
(R) - ¢S) =88 : [2-18 : 82)," combined isolated vields of (R)-
and (S)- alcohols were good to excellent (55-99%). Furth-
crmore, by employing some additives (CeCl,, SmCl) di-
astereoselectivity could be reversed and both diastereomers
of hydroxycthylicne dipeptide isosleres could be prepared.
Duge o case access of ketovinyl dipeplide isosteres from am-
ino acids,' this svuthetic route constitutes an efficient and
general pathway for hydroxyethyliene dipeptide isosteres.
Conversion of hvdroxyethvlidene to (£)- alkene dipeptide
isosteres through y-mesyloxy (F)- o -enoale intermediales
was completed by using Ibuka's method.™

Anti-S,2" displacement of ¥ -mesyloxy leaving group with
orgnocopper. BE, complex provided (£)- alkene dipeptide
isostere in a stereoselective manner (Scheme 2). Ex-
perimental results are summarized in Table 1.

The salient features of this synthetic route for (£)- alkene
dipeplide isosteres include: (1) the relatively few number of
steps required, (2) excellent chemical yields and Stereoselec-
tivity. Due Lo the simplicity and clficieney in preparation of
scalemic ¥ -hydroxy o, -enoates(hydroxyethylidene) and a
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Scheme 2. Reagents and conditions: (a) MsCl. pyridine. CITCI,,
0 C. (by CuCN. R'MgCL. BY,- 1O T, = 78 "C.
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Table 1. Svnthesis of (£)- alkene dipeptide isosteres

cubsirale fisi- alkene vield SLT::E:‘:I: o],
dipeptide isostere RS (c. CLICL)
1 W“\/\/‘Lr"c"’
4 o
R-CH(CH)).
R'-CH(C11,), 89 99:1 —35.9(0.88)
R'-CHCH(CH). 88 99:1 —40.3(0.88)
R'-C{CI1,), 55 95:5 - 26.5((1.92)
12 R-Cl{C11,)CIL.CII,
R'-CH. 69’ 86:14 —22.2(094)
R'-CH(CH) 89 99:1 —29.5({1.87)
R'-CH.CH(CIL). 85 99:1 —42.4(1.02)
R-C(CH). 74 99:1 —-2.3(1.07)
13 Il R
N OCH,;
R'—CH(CH ). 93 99:1 —356.2(1.42)
R'—CHCH(CH)) 93 99:1 —41.2(1.07)
R'—C(CI1.). 93 99:1 —58.6(0.57)
Y \/%Jm/
BocHN OCH,
A o
R-CIH(CI{}
R'—CH. 3 1:99 118.9¢1.31)
R'=CINCIT ) 2 1:99 +17.8(1.60)
R'—CH CH{CH)). 91 1:99 126.5(1.09)
R'=C(CI1.). 73 2:98 +8.02(1.09)
15 R-CH(CH.)CH CH.
R*=CI1, 84 1:99 +30.7(1. 18)
R'—CH(CH ). 80 5:93 +37.7(1.13)
R'-CHCH(CH}. 93 1:99 143.1¢(0.98)
R'=C(CI1,). 88 1:99 +20.001.01)

‘Isolated vield of the major product.  Contiguration at C2 center.
‘Obtained along with 11% reductive chmination product.
‘Oblained along wilh 14% reduclive elimination product.
‘Obtained along with 11% reduclive elimination produet.
‘Obtained along with 6% reductive climination product.
‘Oblained  along  with  15%  reduclive elimination  product.
"Oblained along with 106 reduclive elimination product.

variety ol available organocopper reagents, this synthetic
route for (£)- alkene dipeptide 1sosteres 1s a valuable ad-
dition to the arsenal of reliable svnthetic pathwavs and will
be often apphed to peptidomimelics.
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The absolute contiguration of 6R and 68 compounds
was determined by the comparison of 'tI NMR chemical
shilt values of those compounds with the literature™
values of compound 68. In the case of compounds 7R,
78, and 9R corresponding oxazolidone derivatives were
prepared and the absolute configuration was determined
by the comparison ol coupling constants 47 ) with the
literature values and the NOE experiment.
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