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Synthesis of a,a-Disubstituted-B-Aminoacids with Axial Chirality
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(bromomethyi)-1,1’-binaphthyi, foliowed by NaBHy4 / CoCl; selective reduction of the cyano group. The N-Boc

protected derivatives and short peptides of these novel aminoacids have also been prepared.
© 1998 Elsevier Science Ltd. All rights reserved.

The field of « B-peptides » has
oligomers of certain B-aminoacids form surprisingly stable secondary structures such as turns, P-sheet-like
arrangements, or helical conformations (314 or 2.513 helices),2 3 different in nature from those adopted by
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oligomers oI O-aminoacids and o, o-aisubstituted glycines (3.013 or 39 helices).

-HN CO- -HN Co- -HN CO-
p2-Bip 1 (R)82-Bin 2
Fianra 1 « Naval ov rv_Aienhetitntad R_aminnanid Aariuntivac with anlyu avial shirality
EARUIT R o INUVLL U, UWTUIDUUDLILTULGWY P ALUIIVAaVIU ULl1IvVallved Willl villy aAldl williatit

Following our earlier work with the synthesis of axially chiral o,a-disubstituted-a-aminoacids Bip and

Bin,ls shown to behave as helix inducers in short-chain peptides,7 we have now synthesized the corresponding

optically stable, while fast interconversion between the (R) and (S) enantiomers (conformers) of the biphenyl

derivatives 1 occurs at room temperature, because of the low rotation barrier along the 1,1 bond 51!
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For the synthesis of 1 and 2, we considered the bis—alkylation of ethylcyanoacetate by 2,2’-bis-
(bromomethyl)-1,1’-diphenyl 3 and enantio-pure 2,2’-bis-(bromomethyl)-1,1’-binaphthyl (+)-(R)-4, 12
respectively, in dimethylformamide at room temperature, with potassium carbonate as base. As expected from
the previously experienced high tendency of these dibromides for intramolecular bis-alkylation of the active
methylene of benzylidene derivatives of glycine esters, with formation of a seven-membered carbon ring, the

resulting cyanoesters S (82 %) and (-)-(R)-6 (79 %),13 were obtained with excellent yields (Fig. 2).
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Figure 2 : Synthetic scheme for the preparation of o,c-disubstituted-f-aminoacid derivatives 1 and (R)-2. (3)
EtOOC-CH,-CN; DMF, K,CO; (ii) NaBHy; CoCly; MeOH (iii) BocaO; CH3CN (iv) 1IN NaOH; MeOH; 80 °C
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borohydride (10 cobait (IT) chioride (2 equiv) in methanol at room temperature, and gave the
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aminoesters 1a -)-(R)-2a (59 %), respectively. This result demonstrates that the cobalt-assisted

acidic workup necessary for decomposition of the Co;B complexes, surprisingly only resulted in reduction of

the ester group.
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The N-Boc proiected derivatives were synthesized in itwo sieps from the C-protecied derivatives ia and

()-(R)-2a, which were first treated by Boc anhydride in acetonitrile at room tem;>erature,6"’15

to give the fully
protected compounds 1b (98 %) and (-)-(R)-2b (63 %).13 Saponification of the o,a-disubstituted ester

function of Boc-[ii-Bip-OEt 1b and Boc-Bz-Bin-OEt 2b in aqueous 1N NaOH/MeOH required a relatively high

temnerature nf ~a R0 °C Like far Rac-Rin-0OFt and Rac_Rin_NE+ 11t aave annd vialde in 10 Q) 04 and (—\_
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(R)-2¢ (95 %). ~ Finally, cleavage of the Boc group of 1¢ and (-)-(R)-2¢ in TFA:CH,ClL, 1:1 at room
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one equivalent of triethylamine, gave Boc-Bz-Bip-Ala—OMe le. 13 (Fig. 3) in 87 % yield. Cleavage of the Boc

protecting group in TFA:CH;Cl; 1:1 at room temperature, followed by extraction of the free aminoester H-BZ-

Bip-Ala-OMe with EtOAc - 5 % NaHCO; and its direct coupling with Boc-Ala-OH, led to Boc-Ala—Bz-Bip-

Ala-OMe 1f 3 (Fig. 3) in 90 % overall yield. These results are in agreement with the known efficiency of the
6b,1

EDC/HOBt method for coupling at a o o-disubstituted COOH function, ® and with the relatively unhindered

NH; function of _Bz-aminoacids.

H-Ala-OMe, HCI 1. TFACH,Cl, 1:1
@y EtgN 72\ 2. Boc-Ala-OH @\
L ecrmom XL T epc Hoer &
: CH.Cl, : THF 7/@

©O
E
®
|

N NS v

Boc-NH COOH Boc-NH CO-Ala-OMe Boc-Ala-NH CO-Ala-OMe
1¢ 1e 1t
Rianva R+ Cannlinog Af (T LLalanine at the (2 and N_toarmimiec nf the Rz-nln racidna
E A .5“.‘/ - e U I‘IIE A¥2 8 \u} GILIMILY WL LVidw CALINA 1Y LWl iliRRAR4AwD? W/A LI AW r.l ujr 1 WIS

The new o, a-disubstituted-B-aminoacid derivatives [32—Bi_p 1 and B2-Bin 2, here shown to be easily
"y Ty R T R TR T Y. . . i g rn2
accessible, should be interesting building blocks for the synthesis of atropoisomeric B-peptide oligomers: {°-

Bip], and [_[5?'-(R)-Bin]n in view of analysis of their conformational properties. Although incorporation of a
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c[ﬁz-Bip]n and c[Bz-(R) and/or (S)-Bin], should also be interesting targets, as potential inducers of new chiral

tubular structures.>¢*
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