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NEW SYNTHETIC ROUTES TO VINYL SULFIDES, KETENE THIOACETALS AND
THEIR SELENO ANALOGUES FROM CARBONYL COMPOUNDS
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Facultés Universitaires Notre-Dame de la Paix
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61, rue de Bruxelles, B-5000 Namur (Belgium)

Title compounds have been prepared fnom carbonyl compounds by foumal removal
of hydroxyl and sulfenyl on hydroxyl and selenyl moieties grom Lne correspon-
ding functionalized B-hydroxysulfides on g-hydroxiyselenides.

The B-elimination of two heteroatomic moieties is a method of choice for the regioselec-
tive formation of carbon-carbon double bonds.
The reaction is particularly valuable if one of the two leaving groups is an hydroxyl group
since the starting material can be formally prepared from readily available aldehydes or keto-—

nes and a-heterosubstituted organometallics 1,
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Ketene thioacetals 3a, vinyl sulfides 3b and their seleno analogues 3c and 3d have been alrea-
dy prepared along these lines by elimination of the hydroxyl group with a silyl 2,3 [ Scheme I,
Z=8i(R)3] or a phosphoryl 4,5 moiety [ Scheme I, Z=;R3, ;(OMe)3 1.

The transformation however requires the use of a~heterosubstituted organometallics
bearing different heteroatoms on the carbanionic center.

Identically heterosubstituted organometallics should be more suitable since they are
usually more easily prepared 6,
We found that B-hydroxyorthothioesters 2a, R-hydroxythioacetals 2b and their seleno analogues

2c and 2d, easily prepared from carbonyl compounds and orthothioesters 16,7 1b,8
1,2,7-9

, thioacetals
and orthoselenoesters respectively according to described methods are cleanly transfor

to olefinic products 6 on reaction with P,I, or Ply (1 mol.eq/NEt3/CH2012, 0°C, 0.5~0.75hr).

4009



4010

SCHEME II
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1b :X=S ;Y=H ] =

Td :X=Se ;Y=SeCHy

The reaction,which is reminiscent of the synthesis of olefins from B-hydroxysulfides 10 and
B-hydroxyselenides 11, leads to the desired nroducts 3a, 3b, 3c and 3d in good to excellent
yield (Scheme II, Table) by removal of the hydroxyl and sulfenyl or selenyl moieties.

A major change in the course of the reaction is seen to occur whenever a secondary
alcohol is present in the thio derivatives 2a and 2b (Scheme IIL,Table) : variable amounts

of rearranged products 4a and 4b are formed1 besides the expected thiocacetals 3a and 3b.

SCHEME IT1I

X
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OH SR SR
2a,b 3a,b 4a,b

Rearranged products of this type were not detected when the alcohols 2a were tertiary nor
with secondary or tertiary alcohols in the selenium series.

It is interesting to point out a significant increase in the extent of the reaction on
going from B-alkyl to B-cyclopropyl to B-aryl B-hydroxyorthothioesters 2a. This trend
suggests the importance of the stabilization of the initial carbenium ion like intermediate.

During this work, we also had the occasion to use S0Clp 12,13

in place of PZIA ; we obser-
ved that the rearranged products 4 are quite exclusively formed whenever they were present
even as a by-product in the reaction with PI3 and Po1, (see Table).

These migrations are connected to the ones observed by Warren 15 in closely related compounds ;

however, the alternative pathways available in the previous study 15

are not available in our
case. Interpretation of these results is not quite straightforward and needs more detailed

investigations.

Financial support of this work by Roussel-Uclaf C° (France)} and by F.N.R.S. (Belgium} is
ghatefully acknowledged.
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Reagent used

Products formed (yield %)

Prepared from ()
Starting 2 yield
nCoH| | CH-C(SCHy) 5 (1a) 0%
oH
[::>-CH—C(SCH3)3 (1a) 662
C la
OH
CgHCH-C(SR) 3 (1a)
04 R=CH3 857
R=CgHs 737
¢H3
C-C(5CHy) 4 [ Qa) 837
o4 !
Gy
CgHsC-C(SCH3) 4 (la)  66%
On
[::)»CHACH(SCHJ)Z (b)) 762
X
oH
aC /H} 5CH-CH(SCgHs ) by 772
Oh
N g, CH-C (SeCHo) 4 o) 6
oM
[:::»gn—c(swﬂ])3 (o) 62
O
C6H5§H—C(SER)3 (le)
Oh R=CH3 807
R=CgHs 792
D»‘ca-cu(secum (o)
OH 467
ot gHy  GH-C(5eCliy) g (1)
OH CH
3 35%

Py,
PIyx
s0C1,

Pal,
50C1,

Pyl
138
P,I,

Paly

SOCI2

PoI,

239
s0cl,

PyI,mx

Pl
PIy
501,

Pal,

oI,
PyL,
I

Pyl,

Pyly

nC Hy CH=C(5CH,), nCSH“([I=C(SCH3)2
CH3S
47 13
63 13
00 85
[::>»CH-C(SCH3)2 [::>*q=c(scu3)2
CH3S
31 28
00 90
CeHgCH=C(SR) 2 CeHsC=C(SR),
10 RS 60
7 68
31 41
[:::»c-c(scnj)z
éH3
66
69
69
GH3
CgHg-C=C(SCH3) 7
64
[:)>cn=cuscu3 {::)»g=cuscnz
53%%K% CH3S |
trace Sy%R%
| nCyHjsCH=CASC,Hs nC7H | 5C=CHSCeHs5
CoHss
735:11 8!1*

nF‘OHZ‘CH=L(§eCH3)Z

85
70
18

[::>~cu=c(SeCH3)2

85
CeH5CH=C(SeR)

70
74(3a)
86

[::)»CH-CH~SecH3

£5%XX

n | Hy | CH=C=SeCHy
¢y

90xxx

x  DMp was used as the solvent instead of NEt3/CH,Cl

xx  Refluxing for lhr at 55° 1s required for this reaction to occur
zxx Obtained as a mixture of £ and E stereoisomers
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Experimental

Synthesis of 1,1-bis(metinylseleno)-1-dodecene

1,1,1-tri (methylseleno)-2- hydroxydodecane (0.35g, 0.75 mmol.) and triethylamine (O. 18g, 1.76 mmol)
in CH2012 (lml) are added at 0°C to a stirred suspension of P2I; (0.23g, 0.40 mmol) in CHyCly
(2ml). The resulting mixture is stirred at 0°C for 0.5hr, hydrolysed with water and extracted
with ether. After usual work up,the crude product is purified by Preparative Layer Chromato-
graphy (PLC) (Si02, pentane, rf=0.44) leading to the corresponding ketene selenoacetal

(0.29g, 85% yield).

Synthesis of 1,1,2-tri{methylthio) -2-cyclopropyl etnyﬂene

S0Cly (0.24g, 2mmol) in CHpClpy (2ml) is added at 20°C to a solution of 1,1,l-tri(methylthio)-
2-hydroxy-2-cyclopropyl ethane (0.22g,1 mmol) and triethylamine (0.6lg; 6 mmol) in CHoCl
(3ml). The resulting dark-brown mixture is stirred for 0.5hr then quenched with solid k2%03
(excess). K2C03 (saturated solutiom) is added and the mixture extracted with ether. After
usual work up, the crude product is purified by PLC (Si02, pentane/ether : 98/2, rf=0.42).
1,1,2-tri(methylthio)~2-cyclopropyl ethylene is isolated in 90% yield (0.185g).
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