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The BFS—mediated nucleophilic addition of 2- and 4-methoxy-
methyl-2,4-pentadienylstannanes to aldehydes selectively gives the
corresponding y adducts, while the reaction with sterically hinder-
ed aldehydes affors the corresponding e adducts regardless of the

tin reagents applied.

Recently we reported the selective pentadienyl transfer to carbonyl compounds

D which are known to be fluxional molecules.z)

from 2,4-pentadienylstannanes,
These stannyl reagents, in contrast with the corresponding silyl derivatives,
showed marked reactivity toward versatile carbonyl compounds, including quinones

and o,B-unsaturated carbonyl compounds. Generally, the pentadienyl transfer from

the stannyl reagents occurs exclusively at the € position of the pentadienyl
3,4)

moiety, though the selective Yy addition has never been reported (Eq. 1). These
OH
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RCHO + Rl\/\/\/SnMe —_—2 2 (1)
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regioselectivity can be well elucidated by means of frontier molecular orbital

5) 7 we reported the highly

theory and the steric effect. In the preceding paper,
regioselective preparation of 2,4-pentadienylstannane with an ethereal function-
ality. We reported herein (1) control of the y/e regioselectivity in the penta-
dienyl transfer reaction to aldehydes by coordiantion of Lewis acid to the ethereal
functionality on the pentadienylstannane and (2) remarkable steric effect of the

aldehydes on this regioselectivity.
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Table 1)
Tin Product ratioc)
Run RCHO/ R -
reagentu) Q Z %
1 Ph k 7 93d) trace
_ d)
2 p MeC6H4 k 7 89 4
_ d)
3 p-CLCgH, 1 4 88 8
_ da)
4 p-0,NCH, 1 2 89 7
5 (E)-MeCH=CH 1 trace 93%) 7
_ d)
6 n-CgH, 1 22 71 7
_ e)
7 0-CIC4-H, 1 84 13 3
_ e)
8 2,6-Cl,CgH, 1 94 0 6
- e)
9 0-0,NC,H, 1 74 16 10
10 Ph 2 0 0 100%)
- )
11 2,6-CL,CgH, 2 0 0 100
12 (E)-MeCH=CH 2 0 0 100%)

a) All reactions gave the corresponding adducts in more than

%, Z : E=0 : 100. c) Determined by 1H NMR of the crude product.
d) anti : syn > 100 : 1. e) trans : cis = 99 : 1. f) E . Z =

1 : 1.

90% total yields. b) stereoisomeric purity; %, Z : E =95 : 5;

When the reaction of (E)-2-methoxymethylpentadienylstannane %8) with PhCHO was
conducted in the presence of BF3-OEt2 in CH2012 at -78 °C, the corresponding vy
adduct Z was formed in 937 selectivity (Table 1). This is the first demonstration
of the y addition reaction in the nucleophilic reaction of 2,4-pentadienylstannane.
Other aldehydes also gave the corresponding y adducts in good yields and in high
selectivity (runs 2 - 6). On the other hand, the reaction of the same stannane %
with sterically hindered aldehydes afforded the corresponding ¢ adduct g in excel-
lent selectivities (runs 7 - 9), which rose to 94% in the reaction with 2,6-di-
chlorobenzaldehyde. This marked contrast can be elucidated in terms of both Lewis
acid co-ordination and steric effect (Scheme 1). 1In the reaction with less steri-
cally hindered aldehydes, Lewis acid would co-ordinate both to the formyl oxygen
atom and to the ethereal oxygen. This co-ordination can accelerate the nucleo-
philic attack on aldehydes at the nearby y carbon atom of the pentadienyl moiety

via transition state %. However, this y selectivity is very sensitive to the
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structure of the substrates. Increased steric hindrance around the substrate
aldehyde becomes unfavorable to the y attack, which requires more crowded transi-
tion state than the ¢ one, swiching the selectivity from the y attack to the ¢ one

(Table 1, runs 7-9).

It is worth mentioning of the stereoselectivity of the y adducts Z, which in

9)

runs 1-6 were assigned to possess anti configuration in extremely high ratio.

This selectivity makes a marked contrast to the syn addition, which was observed

1 1b)

in the reaction of 2—buteny1—1 and 2,4-hexadienylstannane with aldehydes. The

above results support the presence of the bidentatively co-ordinated transition

state 4, thus the ethereal oxygen atom on the stannyl reagent plays a key role in a

'\‘)

reversal of the stereoselectivity. The isomeric stannane, 4-methoxymethyl-2,4-

pentadienylstannane %,8) gave the corresponding € adduct in 1007 selectivity,
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regardless of the structure of aldehydes. 1In this case, the ethereal oxygen can

easily co-ordinate to BF3 and the steric factor at the transition state also favors

the

formation of the ¢ adduct.

References

1)

2)
3)
4)

5)

6)

7)

8)

9)

10)

11)

12)

a) Y.Naruta, N.Nagai, Y.Arita, and K.Maruyama, Chem. Lett., 1983, 1683; b)
Y.Naruta, M.Kashiwagi, Y.Nishigaichi, H.Uno, and K.Maruyama, ibid., 1983, 1687;
c) Y.Naruta, Y.Nishigaichi, and K.Maruyama, ibid., 1986, 1703.

M.J.Halis, B.E.Mann, and C.M.Spencer, J. Chem. Soc., Dalton Trans., 1983, 729.
D.Seyferth, J.Pornet, and R.M.Weinstein, Organometallics, 1, 1651 (1982).

The BF,_-mediated reaction of 2,4-hexadienyltrimethylstannane with aldehydes

3
exclusively gave the corresponding ¢ adducts,la) although the tributylstannyl

derivative afforded the corresponding y and ¢ adducts in a 1:1 ratio.lz)
The ¢ carbon atom of 2,4-pentadienylstannane possesses a larger HOMO coef-
ficient than the vy one.6) At the stage of the pentadienyl transfer from the
stannyl reagent to aldehydes, less steric hindrances are expected at the ¢
position of by than at the vy one.

I.Fleming, "Frontier Orbitals and Organic Chemical Reactions,'" Wiley, New York
(1976), Chap. 4.

Y.Naruta, Y.Nishigaichi, and K.Maruyama. Chem. Lett., the preceding paper.

The stannyl compounds, 1 and 2, were used after purification with silica
gel-chromatography as dgécribgﬁ in the preceding paper.4) Isomeric purities of
% and % were determined to be >95% Z- and 100% E-, respectively.

The stereochemistry of the Y adduct 7 (R = Ph) was confirmed 0

by the iodolactonization according tg the literature meth- ’JL\

0a'® (BuLi, Et,0, -78 °C to r.t.; BOC-ON, THF, r.t.; I,,
CH30N, -20 °C). The product g was assigned to be 4,5-syn
and 5,6-syn: 2 (R = Ph) 1H NMR (CDCls): 8 1.43 (s, 9 H),
2.99 (dd, J=10.4, 6.1 Hz, 1H), 3.02 (m, 1H, Hb), 3.19 (dd,
J=10.4, 4.6 Hz, 1H), 4.09 (dt, J=6.1, 4.9 Hz, Hc) 4.33
(ddt, J=12.8, 2.1, 1.8 Hz, 1H), 4.40 (dt, J=12.8, 1.8 Hz,
1H), 4.53 (q, J=2.1 Hz, 1H), 4.94 (q, J=2.1 Hz, 1H), 5.64

9
(d, J=7.6 Hz, Ha)’ 7.35 (m, SH). ~
The stereochemistry of the other Y products obtained in runs 2-6 was assigned

to have anti configuration in comparison with the 1H NMR data (JHI—H2=6'1 Hz)

of 4 (R = Ph). Coupling constants JHl—HZ of the other Y products were in the
range from 4.6 to 6.4 Hz.
P.A.Bartlett, J.D.Meadows, E.G.Brown, A.Morimoto, and K.K.Jernstedt, J. Org.
Chem., 47, 4013 (1982).
Y.Yamamoto, H.Yatagai, Y.Naruta, and K.Maruyama, J. Am. Chem. Soc., 102, 7107
(1980).
M.Koreeda and Y.Tanaka, Chem. Lett., 1982, 1299.

(Received October 27, 1987)



