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Addition of Allylmagnesium Bromide to ROPHy/SOPHy Aldoximes: Asymmetric Synthesis
of Protected3-Amino Acids
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Abstract: A new asymmetric synthesis of protecfg@mino acids is  spectra of2, and with the exception of the isobutyraldoxifie was
described in which the key step is the diastereoselective addition gfreater than 92%. The configuration of the new asymmetric centre in
allylmagnesium bromide t@-(1-phenylbutyl) aldoximes. hydroxylamines2 was assumed to be the same as the auxiliary on the
basis of our previous results, and in the casaoivas confirmed by
The occurrence of3-amino acids as constituents of a range ofconverSiF)n into the\-protected (Rp-amino estetz.la_ The C_°nver5i9n .
was achieved by cleavage of the N-O bond using the zinc/acetic acid/
ultrasound method! the resulting amines were not isolated but were
immediately converted into the benzyl carbamatds/ reaction with
benzyl chloroformate (Scheme, Tabléjl® At this stage the
enantiomeric purity of the amine derivatig&was established by HPLC
on a chiral stationary phase (Table). Finally the double bond was
cleaved by ozonolysis in methanolic sodium hydroxide to giveNthe
Cbz amino esterst in moderate yield (Scheme, Tablé)l® The
configuration of theB-phenylg-alanine derivativéla was confirmed as
I(B) by comparison of its optical rotation with a literature vafie.

biologically active natural products, together with their role as
precursors tg3-lactams, and their incorporation infapeptides with
defined secondary structute,has focused attention on these
homologues ob-amino acid$. The development of new methods for
the asymmetric synthesis @amino acids is therefore of current
interest, and several methods have been repbhetbng these are: the
homologation ofx-amino acids using the Arndt-Eistert procedtithe
asymmetric conjugate addition of amines and amidetansaturated
carboxylic acid derivative$and the diastereoselective addition of ester
enolate equivalents or allyl organometallic reagents to the C=N doub
bond of imines or hydrazon&$ In the last context we have recently
reported the highly diastereoselective addition of organometallidn summary, we have established a simple method for the asymmetric
reagents to the C=N bond of (R)- and (3J1-phenylbutyl) oximes synthesis of both homoallylamines and prote@eanino acids.
(ROPHy and SOPHy oxime$)and their application in the asymmetric
synthesis of the piperidine alkaloid conifhand ofa-amino acidS. We Acknowledgements
now report an extension of this methodology in a new asymmetric_ .
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diastereoselectivity of the addition was determined fromthe&lMR

MgBr R NHCbz R NHCbz
/lf\ e A N 1\ i. Zn, ACOH, ») 03, CHoCly
(NN o ™h TP e
0o Ph BF3.Eto0 = ii. CbzCl, ag. NagCO3 NaOH, MeOH CO-Me
toluene, -78 °C
1 2 3 4
a,R=Ph; b,R=4-MeO-C¢H4; ¢,R=c-CgHj; d,R=i-Pr; e, R=CHEt
Scheme
Table
Oxime 1 Hydroxylamine 2 N-Cbz-amine 3 N-Cbz-amino ester 4
R Yield/ % R/S4 Yield / % de/ % Yield/ % ee / %P Yield / % R/S¢
Ph 100 R 100 92 66 95 41 R
4-MeOCg¢H,y 75 S 80 >96 62 98 33 S
¢-CgHjy 71 R 80 96 67 92 39 R
i-Pr 54d R 78 86 47 78 36 R
CHE, 78 R 100 96 75 91 52 R

a Configuration of starting oxime; ¥ determined by HPLC on a Chiral Pak AD column using hexane/2-propanol as solvent (99.5 : 0.5 to 92 : 8);
< configuration of B-amino ester; ¢ 16% of Z-oxime also obtained
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The oxime ethet (3.9 mmol) was dissolved in toluene (10 mL)
under nitrogen and cooled to -78 °C. Boron trifluoride etherate
(11.8 mmol) was added and the mixture was stirred for 15 min.

Allylmagnesium bromide (11.8 mmol) was added dropwise over(16)

15 min. and the mixture was stirred until all starting material was
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(15)
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consumed (typically 2-12 hours). The reaction mixture was
quenched at -78 °C with water, allowed to warm to room
temperature, and extracted with ether (3 x 15 mL). The extracts
were combined, dried @COs), filtered and evaporated. The
residue was purified by flash chromatography on silica gel using
dichloromethane-light petroleum (1:2) as eluent to give the
hydroxylamine2.

Enders, D.; Kempen, I3ynlett1994 969.

The N-O bond cleavage ahHprotection steps were carried out
exactly as described in ref. 9.

Selected data

Carbamate8a, mp 68-69 °C (light petroleum)a]??y +43.6 €
0.55, CHCl,).

Carbamat&h, mp 67-68 °C (light petroleum)[?% -36.6 £ 0.7,
CH,Cl).

arbamatedc, mp 70-71 °C (light petroleum)a[?%, -16.0 € 0.5,
CH,Cl).

Carbamat&d, oil, [a]?%5 -30.0 € 2.0, CHCl,).

Carbamat@&e, oil, [a]%%; -29.7 € 0.97, CHCL,).

Amino esterda, mp 65-66 °C (hexane), (It8 65 °C), p1%%,
+17.1 € 1, CHCY) (iit.,*® [a]?!p -15.8 ¢ 0.55, CHCY) for (S)-
enantiomer).

Amino esterdb, mp 76-77 °C (hexane)a[*%, -26.0 ¢ 0.5,
CHCy).

Amino ester4c, mp 71-72 °C (hexane),(x125D -14.0 € 0.7,
CHCly).

Amino esterd, oil, [0]?%y -24.6 € 1.4, CHCY).

Amino estere, oil, [a]?®; -18.0 € 0.4, CHC).

Marshall, J. A.; Garofalo, A. W. Org. Chem1993 58, 3675.

Ozone was passed through a solution of the Cbz-protected amine
3 (1.64 mmol) in CHCl, (13 mL) and methanolic sodium
hydroxide (2.5 M; 3.3 mL) at -78 °C. After 2 h a yellow
precipitate had formed. Ether (5 mL) and water (5 mL) were
added and the mixture was allowed to warm to room temperature,
and extracted with ether (5 x 5 mL). The extracts were combined,
dried (NaSQy), filtered and evaporated. Column chromatography
on silica gel eluting with ether-light petroleum (1:1) gave the
amino este#.

Crombie, L.; Haigh, D.; Jones, R. C. F.; Mat-Zin, AJRChem.
Soc., Perkin Trans. 1993 2047.
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