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The Aza-[2,3]-Wittig Sigmatropic Rearrangement of Z(C)-Alkenes
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Absiract: 'The aza-{2,3]-Wittig sigmatropic rearrangement of Z(C)-aikenes can be achieved through the
usc of a trimethylsilyl anion stabilising group. The major dm_slg_gm;‘gmg complements previous results
and allows access to each diastereoisomer of the hUlIlUd.“th aminc products. A transition state model is
described which accounts for the dunimshed diastereoselection compared o £L-alkyl substrates.

© 1998 Elsevier Science Ltd All rights reserved.

In our preliminary communication regarding the aza-[2,3]-Wittig sigmatropic rearrangement of crotyl
amines we reported lhgt N-Boc m’mected Z-crotyl amine 1 did not rearrange under our standard reaction
conditions.! Only the elimination product 2 ( equation 1) was isolated. Prompted by a recent report that the same

Z-crotyl benzyl amine, plotected as its phosphoramide, does undergo the aza-[2,3]-Wittig rearrangement (90%
yield, ds ratio of 1:1)2 we wish to communicalc our studies with these types of substrates.
2
™y
n..m: s Ml DA (4.
hIj “lﬁ DU LI, CRLW/ANVIFA (4. (1)
” e /
N -7810 -40 °C, 14h W
- e
rm

il

1 2,20%

The oxy [2,3]-Wittig process is cxtremely facile at sub-ambient temperatures and inherently
diastereoselective. Nitrogen is less electronegative than oxygen so the thermodynamic driving force for the
corresponding aza process is diminished. Our solution to this problem was to incorporate a trialkylsilyl group at
the central C-2 vinylic carbon atom of our allylic amine precursors. This has the dual effect of lowering the
energy of the transition state and controlling the sense of diastereoselection.34 For cxample substrate 3a gives
major diastereoisomer 4 (equation 2) in high yield. As we are developing this method [or the synthesis of
unnatural - and B-amino acids it is cssential that we can synthesise the alternate diastereoisomer 5 (R!1=Et,
R2=H). This should be possiblc by using the other alkene diastereoisomer in our rearrangement precursors such
as 3b.5 We believe that the elimination of 2 (cquation 1) could be attributed to the transition state being 100
high in energy resulting in the intervention of destructive pathways. Incorporation of a silyl C-2 substituent
could electronically facilitate the rearrangement and result in the desired diastercoisomer 5 being formed.
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From 3a 92%, ds ratio of 4:5 = 18:1
The Z(C) relationship in the rearrangement precursor 3b was established by the addition of a lower order
cuprate to trimethylsilylacetylene 6 and quenching with iodine to give the vinyl iodide 7 in 61% yieid.% A range
of other cuprates can be used in this step which furnish alternative precursors. Rearrangement precursor 3b was
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prepared in 70% yield by our standard manipulations from the alcohol 8, itself formed from 7 via lithiation and
treatment with monomeric formaldehyde? in 61% yield (Scheme 1). The Z(C) geometry of the alkene was
verified by one dimensional nOe studies which amongst other signals showed a 6.6% enhancement of the vinyl
proton upon irradiation of the trimethyisilyl protons.
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Scheme 1 i) 0.7 equiv. EtMgBr, 0.78 equiv CuBr, 0.78 cquiv. (EtO)3P, Et20, -20 10 0 °C, 2h then 0.85 equiv. Iy, THF/HMPA
(~7:1), -45 °C, 30 m, then rt, 14 h; ii) 2.1 equiv Bu’Li, Et0, -78 °C, 1h then excess HpCO, THF, -78 °C , 1 h, then rt, 61%; iii) 1.1
equiv. CH380,Cl, 1.2 equiv. Et3N, CH,Clp, 0 °C, 1 h; iv) 0.7 equiv. (Boc);NH, 2.6 equiv. CsCO3 0.03 equiv. Lil, butanone, 80 °C,
14 h 79%; v) 1.9 equiv. CF3CO2H, CHaClp, 1t, 1 h, 95%, vi) 1.2 equiv KH, THF, 0 °C, 2h; 1.2 equiv. PhCHBr, rt, 14 h, 93%.

For the successful rearrangement of 3b the use of HMPA as cosolvent (20%) and warming to -40 °C tor

14 hours was required. These conditions resulted in a 62% yield (along with 20% recovered starting material)

of the rearranged product with a diastereoselection of 3:1 in favour of diastereoisomer 5 (R!=Et, R2=H). The
yield is testamount to the difficulty we have found in rearranging Z(C) substituted alkenes with respect to the
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