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Abstract: Transmetallation of 2-tributylstannylbuta-1,3-diene with
SnCl, followed by L ewis base promoted addition of the resulting 1-
trichlorostannyl-2,3-butadiene to aldehydesin the presence of DMF
dlows their buta-1,3-dienylation to take place at the C2 position
with complete regioselectivity in high yields.
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Dienols of general structure 1 are valuable precursors for
the syntheses of a variety of natural products.®? Buta-1,3-
dienylation of aldehydes utilizing 2-metallated buta-1,3-
dienes 2 derived from 2-chlorobuta-1,3-diene (chloro-
prene), an industrial material, is obviously the simplest
approach for the synthesis of 1 athough several other
methods have already been developed.® However, exist-
ing methods* using 2 (M = MgCl or Li) following this ap-
proach have the serious disadvantage of poor
regioselectivity or low chemical yield. We now report a
facile and efficient buta-1,3-dienylation of aldehydes giv-
ing 1 with complete regioselectivity by use of 2-tributyl-
stannylbuta-1,3-diene 3, readily available from
chloroprene.35

Allylstannanes are known to react with Lewis acids
(MX,) to generate the corresponding allylmetal com-
pounds through a transmetallation process normally with
migration of the olefinic double bond.® We envisaged that
such transmetallation of 2-tributylstannylbuta-1,3-diene 3
would produce buta-2,3-dienylmetal 4, which is expected
to react with aldehydes in 1,3-rearrangement fashion’ to
give dienols 1.
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To assay the possibility of the above-mentioned approach
we first surveyed various Lewis acids (SnCl,,% BCl,,
TiCl,® SiCl,, InCl;,2 CoCl,?) in the reaction of 3 with hy-
drocinnamaldehyde. Thus, 2-tributylstannylbuta-1,3-di-
ene 3 was treated with Lewis acid in CH,Cl, and after
disappearance of 3 on TLC, hydrocinnamaldehyde was
added to the reaction mixture. Asshownin Table 1,'° only
SnCl, and BCl; turned out to promote the desired reaction
togivedienal 1 (R = CH,CH,Ph) although theyieldswere
moderate (entries 2 and 4). 2-Tributylstannylbuta-1,3-di-
ene 3 itself did not react with hydrocinnamaldehyde even
under refluxing conditions when no Lewis acid was used
(entry 1). It should be stressed that addition of DMF,
HMPA, or isoquinoline N-oxide dramatically improved
the yield of this reaction, in particular, when SnCl, was
used for the transmetallation (entries 5-7 and 9).

Table 1. Reaction of 3 with hydrocinnamaldehyde giving 1
(R = CH,CH,Ph)’

H
Lewis acid, CH,Cl,

Xy SBYs —78°C X R
S then =

3 PhCH,CH,CHO 1
(R = CH,CH,Ph)
Entry Lewis Additive” TCC) Time Yield
acid (h) (%)
1 none none reflux 12 0f
2 BCl,  none -78" 2 37
3 BCl, DMF 1t 9 51
4 SnCl, none -30° 4 30
5 SnCl, DMF rt 12 88
6 SnCl, DMF rt 6 82
7 SnCl, HMPA It 8 81
8 SnCl, CH,CN° 0 2 52
9 SnCl, isoquinoline  rt 18 72
N-oxide

* See the representative procedure in ref. 10. ) equiv. of
additive were used unless otherwise stated. © Half volume of
CH,Cl, was used. ‘A complex mixture was obtained when the
reaction was carried out at room temperature. * Isolated yield.
No reaction.
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Table 2 summarizes SnCl,, promoted addition of 3tovar-  ordination and only coordinat&darticipates in the reac-
ious aldehydes. It is evident that this reaction proceeds tion with an aldehyde possibly via six-centered cyclic
with complete regiosel ectivity and has broad applicability  transition structur@ even if boths and6 exist as coordi-

for the preparation of 1. Entry 6 clearly indicates the nated complexes. This reaction, therefore, can be regarded
chemosel ectivity of thisreaction and an acetal groupisin- as Lewis base promoted reaction of 1-trichlorostannyl-
tact under the reaction conditions, showing its advantage  buta-2,3-dinene with an aldehyde, similar to the recent-
in comparison with other buta-1,3-dienylations® The di- ly discovered reactions of allylhalosilatfeand allyl-
astereosel ectivity of thisreaction can bealso evaluatedby  halostannane¥%:1

the exampleslisted in entries 7-9 and high anti-selectivity

(80% de) was observed in the case of 2,3-O-isoprop-

ylidene-D-glyceraldehyde. N LT— sncl o -SnCls
—_— =o='/— " ® —_
j ) 7
. 3 5 6
Table 2. SnCl, promoted addition of 3 to aldehydes giving 1
DMF
H R_ _O. |
SnBu R
j 3 8nCly, CH,Cly, -78 °C A R X
- X
V then Z !
DMF, RCHO Scheme 2
3 1

Entry R T Time  Yield In conclusion, we have developed a simple buta-1,3-die-

O M (%) nylation of aldehydes giving using readily available 2-
1 Ph it 12 89 tributylstannylbuta-1,3-dien8 as the diene source. The
2 PhCH, it 12 73 present work exhibits the first example of Lewis base pro-
i (CE;)]'(’ggH)iH " i% é’g (8) moted reaction of 1-trichlorostannylbuta-2,3-dinefe
M C_CZH“ e t 12 79 prepared i_n situ b)_/ transmetallation of 2-tributylstannyl-
6 (CH,0),CH(CH,), 0 4.5 69 ) buta-1,3-diene3 with SnCJ. The development of an
7 Ph(CH,)CH rt 12 65 (58 : 42) asymmetric version of this reaction using a chiral Lewis
8 CH,(OBn)CH rt 12 92 (60 : 40) base ligand is the focus of current investigations.
9 it 12 98 (90 : 10)
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