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Summary : The organotin reagent from I-chloro-3-iodoprop-l-ene and SnCZZ in
dimethylformamide reacted with aldehydes by its chlorine—substituted carbon
atom. Treatment with NaOMe then gave cis vinyloxiranes with good stereo—
selectivity. Benzaldehyde and 1-bromo-3—-iodoprop-Il-ene in the presence of

two equivalents of SnCZ2 gave exclugively trans I-phenyl-1,3-butadiene.

Vinyloxiranes with defined configurations are attractive precursors of functionna-
lized four—carbon sequences. Furthermore, they may be alkylated by CH acids in the presence of
Pd(0) catalysts,1 leading to a variety of products. Many recent syntheses end with modernized
versions of the elimination of a leaving group vicinal to a hydroxy function. The difficulties
lie in the stereoselective building of the precursor. To this end, functionnalized allyl
lithium derivatives were prepared and condensed with aldehydes and ketones, either as such,2
or after modification by the addition of CdIz, Et3A1,4 titanum isopropoxide,5 and other
various additives,6 sometimes in a highly stereoselective manner.7 On the other hand, our
approach, described in this letter, takes advantage of the known reactivity of allyltin
compounds. These are most easily prepared from stannous halides by an insertion reaction, and
it has been demonstrated that a reagent prepared from allyl iodide and SnF, reacts efficiently
with carbonyl derivatives in the solvent 1,3-dimethyl-2-imidazolidinone.!0 The following
experiments were run with the easily available reagent, anhydrous stannous chloride, in the
solvent dimethylformamide at room temperature, and simply chlorine or bromine atoms as leaving

groups.

Experimental

Commercial 1,3-dichloro- and 1,3-dibromopropenes were converted respectively to
1-chloro—3-iodo- and 1-bromo-3-iodoprop-l-enes with Nal in acetone. Stannous chloride was used
as a concentrated solution in dimethylformamide (600 g/l). All experiments were performed at

room temperature under nitrogen.

Vinyloxiranes. 1-Chloro-3-iodoprop-l-ene (E, Z, 35:65) (1 eq.) was added to the
SnCl2 solution (1.05 eq. of SnClz). After 15 min, the aldehyde (0.8 eq.) was added and the
mixture was kept for 16 hours. After a two-phase isolation with CH2C12 as extractant, 2 M
NaOMe in MeOH was added (2 eq.). The products were finally separated by HPLC (silica gel;
hexane-EtOAc).
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1-Phenyl-1,3-butadiene. The method was the same, except for the use of 1-bromo-3-

iodoprop-l-ene with two equivalents of SnCl2 and the absence of methoxide treatment.

Table I. Syntheses of vinyloxiranes according to equation (1).

Chlorohydrin Oxirane
Major 7 Minor 7% cis 7 trans % ISQIated
yield
Ph 89 11 89 11 53
PhCHzCH2 78 22 52
CH3(CH2)6 74 26 51
(E) PhCH=CH 89 1 51

Discussion

Identification of oxiranes (Table I) rested on their ]H NMR spectra (Table II),
accepting the reported11 3J values, 2 and 4 Hz for vicinal coupling in trans and cis
oxiranes. Reaction (I) is most likely :

(1) RCHO + CIH=CH-CH,I + SnCl, —3 R-CH-CHCl-CH=CH, 203

2
OSnClzl
R\//O\\JCH=CH2 /0 CH=CH2
VAR + X
H H R H

Trans l-substituted 1,3-butadienes were always isolated as side products (Table II).
We suspected that they originated from a double stannylation followed by a Petersen-like

elimination :
SnCl,
(2) RCHO + BrCH=CH-CH,I —_— R—CH(OSnClZI)—CHBr—CH=CH2

2
SnClj R H

222y R-CH(0SnC1,I)-CH(SnCl,Br)-CH=CH, ——> X = |
2 2 2 AT
H H=CH2

Accordingly, benzaldehyde reacted with BrCH=CH—CH21 in the presence of two equiva- 2
lents of SnCl2 to give the homogeneous trans l-phenyl-1,3-butadiene in 54% yield (TableIl,cf ).
The oxiranes, dienes, together with starting materials were the only products, which
were not highly polar. No unrearranged allylic product was observed, as is the rule with
allyltin and-silicon reagents.13 To gain further insight into the nature of the intermediate
we examined the similar reaction of crotyl bromide :

Me

W

SnCl,

(3) R-CHO + CH,-CH=CH-CH,Br ———=> R\‘/'\// ¥ RY\/
OH OH

syn anti
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Table II. ]H NMR Parameters of Vinyloxiranes and trans-Butadienes.

cis-Epoxides

c b

. 0, H\C_C/H

VAT

¢ d H
H H

R a b c d e Others
3.60 4.16 § 7.3 (Ph)
Ph*
(6.9) (4.2)
£
phu-cr ~ch, 5.40 5.27 5.63 3.35 3.06 § ©1.80 (CH,), 7.2 (Ph)
(17) (10.2)  (6.8) (4.3) (6.3) Iy 18 Hz
H,- (0, 5.45 5.33 5.71 3.39 3.07 § 2.30 (Me), I, 2 He
an (10.2) 7 (4.3) (4.5)
PQ\C ps 5.49 5.33 5.76 3.56 3.64 § 6.02 (1), 6.73 (8%
RN (17.5)  (10.5) (D) % .5 \7.4 () g 16 Hz
trans-Epoxides I b
e [¢]
B® c=c
\>// \ - @
R Hd
ph* 3.30 3.71 § 7.3 (Ph)
5.35 5.18 5.40 3.01 2.91 6§~ 1.8 (CH,), 7.2 (Ph)
Ph~CH,=CH, an (10) %) (2) (7.5) 3, 2 He
P /Bf 5.52 5.30 5.57 3.36 3.41 § 5.93 b)), 6.76 (u®),
=cC
SN (17) (10) ) (2) (7.5) g, 16 He
trans—-Butadiénes q
R H
N _ o~ a
He,c = c>C _ c/H
" \Hb
=t 5.25 5.10 6.42 6.72 6.46 Aromatic H's ¢ & 7.29 (HO),
Ph ]
(16.5)  (10.5)  (10.5)  (15.5) 7:19 (), 7:18 (Hp);
cp — -cm — /-
P 5.09 4.96 6.29 6.08 5.72 s 2.40 ufy, 2.69 (u®)
Ph—Cﬁ -CH
27CHy (17) (10) (10) (14.8) (7.4)

1 . . . . .
The 'H NMR spectra were determined at 250 MHz for samples dissolved in CDCl3 with Me,Si as
reference. In columns a-e, 2J couplings to the protons next in alphabetical order are given
in brackets beneath the chemical shift. X90 MHz spectrum. *X400 MHz spectrum.
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The syn : anti ratios were determined with the help of ]H NMR parameters reported
for similar sequences.15 We observed good overall yields (51-68%), a moderate anti selectivity
(34 : 66 at best), and exclusive 1,2-addition on cinnamaldehyde, with conservation of the E
configuration. The same was true of the reaction of allyl iodide with crotonaldehyde (40%).16

Now coming back to equation (1), we expect the cis : trans ratios in oxiranes to
reflect the syn : anti ratios in the chloro-carbinols. NMR examination of this intermediate
(R = Ph) indicated a 89:11 diastereomeric mixture, the same ratio as in oxiranes. The
major one is most likely the syn isomer, thus the selectivity is opposite to that of eq. (3).

The mechanisms of similar reactions appear to be still a matter of investigations.
In our case, it would seem that the orientation of the carbon-halogen bond gauche to the
carbon-oxygen bond is preferred in the transition state. The E configurations of the dienes
are opposite to the favoured ones for the oxiranes. This is probably a consequence of the

second step, which may be a Sn~0 syn elimination.

References and notes

1. B.M. Trost and G.A. Molander, J.Am.Chem.Soc., 103, 5969 (1981).

2. A. Doucoure, B. Mauze and L. Miginiac, J.Organomet.Chem., 236, 139 (1982).

M. Yamaguchi and T. Mukaiyama, Chemistry Letters, 1279 (1979).

M. Yamaguchi and T. Mukaiyama, Chemistry Letters, 237 (1982).

Y. Ikeda, K. Furuta, N. Meguriya, N. Ikeda and Y. Yamamoto, J.Am.Chem.Soc., 104,7663(1982).

Y. Yamamoto, Y. Saito and K. Maruyama, Tetrahedron Letters, 23, 4959 (1982).

. For other routes to vinyloxiranes, see also ref. 8,9.

D. Van Ende and A, Krief, Tetrahedron Letters, 457 (1976).

J.C. Paladini and J. Chuche, Bull.Soc.Chim.France, 192 (1974).

T. Mukaiyama, K. Suzuki and T. Yamada, Chemistry Letters, 929 (1982).

H. Booth, Progress in NMR spectroscopy, J.W. Emsley, J. Freeney and L.H. Sutcliffe Edit.,

Pergamon Press, 1969, p. 180.

D. Jien Shyn Tsai and D. Matteson, Tetrahedron Letters, 2751 (1981).

3. An early attempt to use Me3SiCH=CH-CH,Cl for an analogous purpose was frustrated by an
undesirable migration of methyl from silicon.!

4, M. Ochiai and E. Fujita, J.C.S. Chem.Comm., 1118 (1980); Tetrahedron Letters, 4369 (1980).

5. J.A. Coxon and S.C. Hii, Austr.J.Chem., 30, 835 (1977).

6. !H NMR Spectra of allylcarbinols (250 MHz, CDCl3, Me4Si) (Protons are numbered from the
vinyl end with 1'-H as the proton cis to 2-H).
PhCHOH-CHC1-CH=CH; (major) : § 4.42 (3-H), 4.60 (4-H), 4.99 (1'-H), 5.02 (1-H), 5.70 (2-H),
7.0 (OH), J] 9 16.8, Jy» ,2 10, J2 ,3 7.3, I3 6.7 Hz; (minor) : S 4.82 (4-H), J3,4 5.25 Hz.
CH —CH—CH—CHOH—CHZ—CH-CH HE 70 (Me), 2.55 (3-1), 2.30 (oH), 4.09 (4-H), 5.08 (1'-H),
5 09 (1-H), 5.41 (5-H), 5.66 (6-H), J] 2 16.5, Jy+ ,2 10.5, J5 3 7, J3,4 6.5, J4,5 6.5,

6 15 J6 Me6HZ.

PhCHOH—CHMe CH=CHp : (anti) 6 0.84 (Me), 2.30 (OH), ~2.50 (3-H), 4.32 (4-H), 5.14 (1'-H),
5.15 (1-H), 5.76 (2-H), Jy 5 17, ;1 5 10.5, Jp 3 8, J3 4 6.8, Jyo 3 7 Hz; (sym) & 1.00
(Me), 2.3 (OH), 2.50 (3-H), 4.55 (4-H), 5.03 (I-H), 5.04 (1'-H), 5.71 (2-H), ca 7.2 (Ph),
d1y2 105, 35,37, J3 4 5.7, I, 7,J]215Hz.
PhCH—CH—CHOH-CHMe—CH—CH2 ( anti ) : 8§ 1,03 (Me), 2.28 (OH), 2.32 (3-H), 4.00 (4-H),
5.12 (1'—H), 5.13 (1-H), 5.78 (2-H), 6.15 (5-H), 6.54 (6-H), ca 7.2 (Ph), £1,2 17.5,
Jyv,2 10, J2,3 8, I3,4 6.9, J I3 Me 6.5; J 4,5 6.9, 25,6 165 (syn) : & 1.05 (Me), 2.40 (3-H),
4, 13 (A—H), 5 08 (l'—H), 5.09 (l—H), 5.81 (2—H), 6.16 (5-H), 6.53 (6-H), ca 7.2 (Ph),
21,2 15.5, il',Z 10, 12’3 7.5, 33 4 6, J Me6 5, JA 5 6.9, g5 ¢ 16 Hz.
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