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MONO- AND BIS-ADDITION OF CUPRATES TO BENZENESULPHONYLACETYLENE.
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Addition of copper(I) reagents to acetylenes represents an useful stereose
lective route to olefins.1 In spite of the synthetic interest of the resulting
ethylenic produ:cts2 ethynyl sulphones have been used as substrates only in a

4
few instances3'

involving mainly RCu type organometallics. Furthermore, when

4
a dialkylcuprate was used an anti-addition was followed. We report here perti-
nent stereochemical results concerning the mono-addition of dialkyl- and diphe-

nyl-cuprates to benzenesulphonylacetylene which occurs according to equation(1).

- ether A
PhSO,-C=CH + R,Culi ——o=# E and Z PhSO,-CH=CH-R (1)

Also, we have devised a route which permits a facile double addition of cu-

prates with the consecutive formation of two C-C bonds according to equation(2).

i) R2CuLi iii) RéCuLi //R
PhSO_-C=CH ——— - PhsSO,-CH=CH-R ———————® PhSO_-CH,-CH (2)
2 ii) PhSH 2 iv) at 2 2 \\r'

MONO-ADDITION.- We have found that lithium dimethyl- and diphenyl-cuprates
at 0° add to benzenesulphonylacetylene with complete syn-stereoselectivity lea-
ding to E olefins (See Scheme). In the case of the di-n-butyl- and di-sec-butyl-
—cuprates 5-20% of 7 olefin was also formed. Furthermore, the data reported in Ta
ble reveal that by working at lower temperature the syn-stereoselectivity is lost,
a relevant competition of the anti-course being observed. Only in the case of
the di~tert-~butyl reagent the Z isomer was not detected. An explanétion of the
temperature dependence is not straightforward. Actually, addition of cuprates to

a-B acetylenic esters shows a higher syn-stereoselectivity at the lower tempera-
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SCHEME

PhSOz—CECH + RZCuLi

Ether| -78-0°

l_s_y_r_; A anti Ai
PhSO H| PhSO rR|”
2\ / § —— 2\ B / o+
/C= \ Li /C- \ Li
R-Cu R R-Cu H
{a) (b)
Nl ut

PhSO PhSO R
2 - /H 2>C__C/
- -~

H H

H R
E 2
TABLE
R T°C Time Configuration of pmductsa
(minutes) 2% E%
Me 0 30 - 100
Me O -'b 20-30 80~70
Me -78 0.5 38 62
Me -78—0° 10—30 31 69
Ph 0 15 - 100
Ph -78 0.5 10 90
n-Bu o 40 5 95
n-Bu 0 0.5 5 95
n-Bu -78 0.5 42 58
sec~Bu ) 30 22 78
sec~Bu -30 0.5 34 66
sec-Bu -78 0.5 42 58
tert~Bu -30 10 - 100
tert~Bu -30 40 - 100
tert-Bu -78 0.5 - 100

a) Gas-chromatographic analysis (Cf.also ref.7). Overall yields for reactions which had
reached completion were in the range 80~90Z. b) Reactions quenched rapidly soon after
mixing reagent with substrate(See text). c) 10" at -78% and then 30' at 0°(See text).
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tures whereas at the higher temperatures the degree of stereoselectivity decrea-
ses.5 As explanation of our data one could suggest the operation of two diffe-
rent pathways with different activation energies and/or an isomerization (b—*a)
of the likely intermediates. With the aim of finding out the importance of the
latter process we performed two types of experiments using lithium dimethylcu-
prate as reagent. In one type reactions at 0’ were quenched soon after mixing
and 20-30% of the Z2 isomer was present in the products. Other reactions were per-
formed at -78° for 10' and then the temperature was risen slowly to 0°. In these
cases,even after half hour at 0% the amount of Z isomer was found to be similar
to that measured at -78°, but occasionally upon warming the mixture became dark
and eventually only a small («<5%) amount of the Z isomer could be detected. In
view of this complex pattern it seems more safe to postpone any conclusion on
the role of isomerization process to a wider investigation which should also

include experiments with the other cuprates.

BIS-ADDITION.-When benzenethiol was used as a quenching acid and the mixture
was dropped into an additional solution of cuprate saturated sulphones were ob-

tained according to equations (3)-(5).

i) Me_CuLi iii) Me_CuLi

2 H/Me
PhSO_~CH=CH- »PhSO_ - -~
11) pheH 2 Me v) H+ PhS! 2 CH2 C . (3)

o°c i) Ph2CuLi iii) Ph2CuLi h
PhsO_-C= > ~-CH=CH~- —- - -
O2 CH I 1i) PhSH PhSO2 CH=CH-Ph iv) o PhSO2 CH2 C N (4)

i) MeZCuLi iii) PhZCuLi h
—— ~CH=CH~- > - -
ii) PhSH PhSO2 CH=CH~Me iv) i PhSO2 CH2 C . (5)

It is worth noting that lithium alkyls could replace the cuprates during the
second step very likely due to the formation in situ of hetero-cuprates. However,

when this procedure was used lower yields were obtained.
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In a typical procedure benzenesulphonylacetylene (0.22 ¢g,1.32 mmol) in 20 ml
of ether was allowed to react with lithium dimethylcuprate6 {20 m1,6.6 10-2M)
for 40' at O°. After quenching with thiophenol (20 ml,0.13 M) the mixture was
added to a solution of diphenylcuprate (20 ml,6.6 10_2 M) at 0°, all the ope~-
rations being performed under argon. After one hour, addition of aqueous NH4C1
and extraction with ether yielded 0.24 g of phenyl 2-phenylpropylsulphone (yield

7
70%; m.p.87-88°C, from n-hexane). Similar yields were obtained in the other cases.
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