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1 2
Recently, the sulfoxide and selenoxide eliminations have become widely

used for the introduction of double bonds, especially alpha to a carbonyl group
The one pot alkylatlve-ellmlnatlong)’4 expands the applications of these
reactions A major problem 1s the factor(s) that determines the regio-
specificity of the reaction Especi1ally noteworthy 1s the high preference
for endocyclic olefin formation in the case of 2-alkylcycloalkanones and
2-alkyllactones Some of the factors involved, such as steric interactions,
have already been recognized ° We wish to report that dipole-dipole inter-
actions appear to play an important role in this reaction
The alkylative-elimination of methyl 2-phenylsulfinylpropionate, a
diastereomeric mixture, with various alkylating agents was
‘ CH CH 4

Ph‘s)\co ci, ThmE> Tt /{\co car, T \c)\co cH, * \c/u\co cH

T 2773 2 | S 2%"3 - 273 3 273

0 o o ph H

explored and 1s summarized in the Table In each case, abstraction of a

methylene or methine hydrogen 1s contrasted to that of a methyl hydrogen The
trends indicate the following order of reactivity C=CCII2~C§C—CH2>A1‘CH2~
CU3>'¢‘CH2>> -C-H  For the allyl and propargyl examples, the regio- and

stereoselectivity 1s complete within nmr detectable limits and makes these

reactions useful for trisubstituted olefin formation A slight change 1n

4197



No. 48

4198

suoT31s0dwod [BIUSWSTS 1291100 9ArY spunoduod MdU PUB 8In3idniis PaudTsse oyl YITM PIOIDE

ut serjxoadoxad texynads saey spunodwos TTy (8 IYyoITo8ny B UT UOTIBITTISIP Sutinp opIX0FIns opnid
uo pawroyisd UOTIBUTWITYH (JF UOTIBUTWITS X0F axniersdwsl SutsTex o3 Iorad peppe sitydsoyd TAyzsuw
-1xL (s 9seq se opTIpAy wnipog (p aseq se opiwe TAXaYo[d4d>-N-TAdoxdost-N untyiry (o JUSATOS
se pafordue gwg (q 'P9IOU 9STMISYIO SSOTUN JUSATOS SB VJWH UT 3INO0 POTIIED 6I9M SUOTIORSI [V (e

€ T
0D 5 o
0¥ 7. ZOHOT (*HD) 40021 STU Ty 057 eptpot [4Adoidost
HD
(1) (62) spipoT
09 m:uNouL_/\/W/\l\mENou;f\/-\/\#\ STU T 100ZT  IU by ‘.52 TATTU013TD
£S5 SWO - (,SHO p“I-X) —
¥9 I=X 10200 N 52pf 195§ JTUS 0 600T  IUT ‘o0 x4un=af ¥y -1
€8-9/ szNOU\L”V\ﬂW\/\\ﬁW\ Iy 1 ‘.08 u.@g: T ‘.0 apTwoxrq TAuersl
L9 (8s) (zv) oIU § 0 ‘508 Iy T ‘50 NO=X
V8 (LS) (cv) U § 0 ‘L0TT 21y T ‘,0
1L (L9) (¢¥) 2
s 7 ¢ 7 1y s 0 ‘,08 Y T ‘.0 H =X
H2“0D, HD €00 s )
N u%xa Y N\foxd 2gtuooxd
PIotLk mmoHummv $3ONpoIg UOTJBUTWITY UOTIIBRTANIY 1usdy SutleTAMTV
P21BIOST %

SUOTITIPUO)
B

s3ruotdordrAuTtIInsTAuUsyd-z TAYIoW Y3ITM UOTIBUTIWI[Y SATIBTANIV a1qe]



No., 48 4199

proton acidity, 1 e benzyl versus 4-cyanophenylmethylene, has no effect

A very 1interesting aspect of the data i1s the absence of any proton

.

abstraction from a methine relative to a methyl carbon This observation
6
contrasts to that in cyclic cases such as the lactone 1 To probe whether

H

s, — Oy
i CH3
CII3

é

-

¢ 4 \Ph

1

this result was a function of the substitution pattern or of the ring, we
synthesized the acyclic version of 1, 1¢, 3, as a diastereomeric mixture,

by esterification and oxidation of g prepared by the method of Iwai et al ’
Elimination 1n the presence of trimethyl phosphite as a sulfenic acid trap

led exclusively to the a-methylene ester [nmr § 6 14 and 5 57, s, 1H each,

5 06, bs, 1H, 3 52, m, 1H, 2 38, m, 1H] Lactonization gives the a-
methylene-y-butyrolactone reported previously ’ Thus, the substitution
pattern does not change the intrinsic preference for abstraction of the proton
on the primary versus tertiary carbon In this way, o-methylene lactones

can be available regardless of stereochemistry at the o carbon 1f the

lactone 1s simply hydrolyzed prior to elimination

o o o 1) CH, Y, _-OH
|:>o + PhS('ICOZ — %OZH MCPBA CO,CH4
CH Ph f-ph
2 3 0
H
Lol
70° - TsOH }
(CH30) 5P (:L’( Co,Ci;  PRH 0
THF ;
i Cily

The preference for endocyclic double bond formation appears to be
dictated by the conformational rigidity of the ring system If an examina-

tion of the conformation for the two syn eliminations 1s made, we may note
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that minimum dipole-dipole repulsion results in 4 relative to 5 Such a

10,51

-

0
——> endocyclic Y 4> — exocyclic

factor may also account for the regioselectivity seen in the presence of
other polar groups such as alcohols4,8 and may account 1in part for the
rate acceleration seen 1n the elimination of B-ketosulfoxides (and
selenoxides) relative to simple cases Thus, dipole-dipole effects should
be considered i1n addition to steric interactions, proton acidity, and

double bond stability
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