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INTRAMOLECULAR PROTODESILYLATION OF ALLYL SILANES:
1,3- AND 1,4-ASYMMETRIC INDUCTION

Stephen R, Wilson* and Martyn F. Price
Department of Chemistry
New York University
Washington Square
New York, NY 10003
Abstract: Protonation of allylsilanes containing a
basic site occurs with intramolecular proton transfer and
concomitant remote asymmetric induction.
The protonation of allylsilanes generally occursl on the ¥ -carbon

leading to a silicon stabilized Q—cation with subsequent loss of TMS (eq. 1).
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We  have recently reported2 the first example of an intramolecular

protonation _;-—'}i which led to 1,3-asymmetric induction with good (>8:1)

cH |

CH

selectivity. This observation prompted further studies that indicate

intramolecular protonation is quite general.

Aldehyde 32 reacts with the appropriate alkyl 1lithiums to produce the

alcohol substrates, 4a, 4b, 4c and 4d used in this study.
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H, H,
AN SiMe, A SiMe,
Ac
CHO HY
3 5a.R= CH;
= “b.R= »n-Bu
c.R= ¢-Bu c.R= ¢-Bu
d.R= C(CH);CH=CH,  d.R= C(CH,);CH=CH,
Acetylation gave 5a,b,c,d (Ac20 Et3N DMAP,THF,100%) . When 4a,b,c,d was
protonated3 (BFéAcOH,CHZClz), alcohols 6a,b,c,d were formed

5

selectively4 as well as ether 8 (Table entries 1, 2, 3 and 4). If the

corresponding acetates 5a,b,c,d were protodesilylated under the same condi-

tions the reverse selectivity is observed! (Table, entries 5, 6, 7 and 8.)

CH%H CH, SiMe,
., /
H 0
H
R R
6a.R= C 8
“b.R= n
c.R= ¢
d.R= (<;...3)_¢H_¢H2 d.R= C(CH 4);"CH=CH,

Table: 1,4-Asymmetric Induction

ENTRY SUBSTRATE RATIO 6/72
1 4a 66/34
2 4b 75/25
3 4c 87/13
4 44 90/10
5 5a 33/67
6 5b 33/67
7 5¢ 34/66
8 5d 34/66

a. analysed by capillary GC of the acetates
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The observed stereochemistry can be explained by intramolecular
protonation6 via a six-membered transition state (fig. 1) for 4a,b,c,d or an

eight-membered transition state for 5a,b,c,d (fig. 2). An eight-membered

iMe,

fig 1

CH, fig 2
transition state has been suggested7 to be the most stable for proton
transfers, however, the reason for the reversal of stereoselectivity is not
obvious. Clearly, much more work must be done to probe the conformational
factors controlling the 1,4-asymmetric induction. One feature is evident from
the table; the size of group R, is more important for the six-ring proton
transfer than for eight.8

We are currently applying this new methodology to problems of acyclic
stereoselection. One such example is the synthesis of a key intermediate for
Boromycin9 which is available from gg. Thus, the methodology is shown to be

of value in current problems of acyclic stereocontrol. Studies are continuing.
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5.

Formation of tetrahydrofuran 8 could be completely surpressed by using the

methyl ether i. The 1,4-seleCtivity was identical but the methyl ethers

H,
X S CH, ""H =
iMe 2
3 H®
N CH, CH,
HY
»n-Bu

n-Bu
i 1]

could not be separated by capillary GC. Thus, the stereochemical study
was carried out on the alcohols.
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