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An extremely simple and practical synthesis of allyl amine
derivatives from a-amino acids has been developed involving aldehyde
olefination pathway with AlMe3—Zn—CH2I2 reagent which has proven

to be crucial for preservation of stereochemical integrity.

Naturally-occurring amino acids and their equivalents have successfully been
1) .
In this

context a number of strategies for manipulating optically pure amino acids direct-

employed to embed them into an essential backbone of natural products.

ed to versatile chiral building blocks has been explored so far. Among them a
series of transformations indicated in Scheme 1 which leads to allyl amine deriva-
tives should be one of the most straightforward and practical entry. However, the
final step in this pathway, an olefination of intermediary formyl functionality,
has universally been recognized as highly challenging because of an unavoidable

2)

racemization in spite of numerous executions of possible candidates such as
Wittig, Peterson, or Wadsworth-Emmons protocols. In this communication we will
disclose a general promising protocol, thus for the first time in this sense, for
such transformation as described in Scheme 1, overcoming racemization. The detail

3)

will be presented in the case of D-vinylglycine equivalent, i.e.y (2R)-2-amino-

3-buten-1-0l starting from L-serine, which has been demonstrated to be reliable

4)

chiral building block in the total synthesis of Aspergillomarasamine A and

5)

Galantinic acid.
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Scheme 1.

Although a starting N,0-acetonide derivative (2) of N-t-butoxycarbonyl-L-

serine methyl ester can be obtained through acid (TsOH) catalyzed condensation
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6,2a) .OEt, is much

we have found that BF3 2
more preferable catalyst and the reaction employing such Lewis acid gave 2 in 93%
yield: [al2® -55° (c 4.5, CHC13).7) Ensuing reduction with DIBAL-H at -78 °C led to

the aldehyde (3) in 78% yield.s) Though o-(N-protected-amino)aldehydes are well
9)

with dimethoxypropane (DMP) in 60% yield,

known to be chromatographically labile to result in a significant recemization,
this aldehyde 3 has proven to be configurationally stable even under such condi-

tions.

O/ﬁ\r/COOMe a 0//\T/C00Me b O/ﬁ\r/CHO

HNBoc 93 % *NBOC 76 %% *NBOC
1 2 3
c d
—_ O _— HO
75 % NBoc¢ 76 % HNBoc
4 5
a) BF;0Et,/(MeO),CMey/Acetone/r.t., 12 h; b)DIBAL-H/PhCH3/-78 °C, 1.5 h;

c)AIMe3/Zn/CH,l,/THF/r.t., 12 h;  d)p-TsOH/MeOH/r.t., 24 h.

Scheme 2.

In order to test the possibility for available traditional protocols to
effect the olefination of thus-obtained aldehyde functionality without racemiza-
tion, 3 was subjected first to Wittig condition (Ph3PMeBr/KH/benzene). This
actually led to the olefin (4) in a 66% yield but it turned out that 4 was
completely recemized. Such drawback (racemization problem) has been able to be
avoided by the second candidate, i.e., the reaction of 4 with trimethylsilyl-

0) giving rise to desired adduct, B-hydroxysilane deri-

methylmagnesium chloride,1
vative (6), in 64% yield. To our disappointment, however, an attempted elimina-
tion reaction of 6 under various conditions,11) gave deteriorated product mixture
in which desired vinyl derivative has never been detected at all.

Oshima and Nozaki have disclosed that metallo-organic reagents generated in
situ from such systems as AlMe3—Zn-CH2I2 or TiCl4—Zn—CH2I2 provide a highly
electrophilic, mild, and, more importantly, non-basic system for carbonyl olefina-
tion and play almost no role to enhance enolization of carbonyl compounds such as

12) This extraordinary fascinating feature has prompted us to test the

ketone.
feasibility of this reagent to fulfill our requirement. Thus 3 was exposed to
AlMe3—Zn—CH212 system in THF for 12 hour, the reaction being guenched and the
product being isolated to afford 4 in 75% yield: [alg® +15° (c 2.5, CHCl,). >) a

usual deacetonization of 4 (TsOH/MeOH) proceeded smoothly and led to (2R)-2-(N-t-
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Boc-amino)-3-buten-1-0l1 (5) in 76% yield after silica gel chromatography which

exhibited [a]2f +29° (c 2.1, CHC13)14) completely consistent with that reported

for the optically pure 5.4)
A general applicability of the present transformations has become quickly

apparent. Thus, both N-Boc-alanine, N-Boc-valine, and N-Boc-proline methyl esters

gave the corresponding allyl amines in moderate yields without any rac$§§zation:
The

present method for the synthesis of optically pure allyl amine derivatives from a-

the optical purities for these allyl amines are determined to be >99%.

amino acids is obviously straightforward and hold an exceptional simplicity in oper-

ation as well. Thus, it will be given a irreplaceable place in organic synthesis.

Table 1. Olefination of a-(N-Boc-amino)aldehyde With CHZIZ—Zn—A]Me3 Systema)
o . . b) oC) od)
Entry Aldehyde Temp/°C Time/h Yield/% [aly/ ([alp)/
CHO
1 0 8 35 -6.33 (-2.15)
NHBoc
HO
2 \7/J:. -50 4 48 25.0 (9.69)
NHBoc
3 CHO rt 10 62 ~-13.4 (-7.81)
Boc

. CHO
07< NBoc

a) Aldehyde/(Reagent) ratio: 1/(3:9:0.6); titanium version, unsatisfactory for

rt 12 76 29 (0)

every entry.
b) For chromatographically pure product which shows satisfactory spectral
properties such as NMR(1H and 13C) and IR: reaction conditions not optimized.
c) Determined at 26—28 °C in CHC13.
d) For the same products stemmed from Wittig olefination pathway:

KH-Ph,PCH. Br-THF,

373

We are gratefully indebted to FT-NMR Facilities of School of Engineering,
Okayama University for measurements of 1H—NMR (100 MHz) and 13C--NMR (25 MHz)

spectra.
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