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Summary: Pyrolysis of a-acyl,a-thio phosphoranes affords thioacetylenes in good 

yield. The thio acetylenes are precursors of terminal and alkyl disubstituted 

acetylenes. 

Thermolysis of a-acyl phosphoranes is a useful method of synthesizing 

acetylenes: 

Ph3P=C-R A 
I 

O=C-R1 
w R-C-C-R' 

-Ph3PO 

However, the fragmentation reaction proceeds satisfactorily only when R is 

an electron withdrawing group such as C02R, 1y2y394 Ar5y6 and CN2*7. No acetylene 

is obtained when R is hydrogen or an alkyl group. 

In this work we have prepared thioacetylenes (2) through the pyrolysis of 

a-acyl, a-thio methylenetriphenylphosphoranes (l), taking advantage of the well 

known ability of sulfur to stabilize carbanions. 
8 

Ph36-C-SR 

I 
-230°/5X10-3mmHg 

O=C-R1 
z- R'-C=C-SR 

(1) (2) 

This reaction complements a recently developed methodology to the preparation 
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of acetylenes based on the pyrolysis of selenophosphoranes, 
9 

since (2) can lead 

to terminal or alkyl disubstituted acetylenes, as will be discussed below. In 

the selenophosphorane method the reaction gives good results only when R' is an 

aryl or electron withdrawing group, tarry products being formed when R' is an 

alkyl group. The thiophosphorane route is of general applicability as can be 

seen in Table 2. 

The starting a-acyl, a-thio methylenetriphenylphosphoranes (1) are easily 

obtained through a transylidation reaction between a a-thio methylenetriphenyl- 

phosphorane and an appropriate acid chloride or anhydride (Table 1). 

Table 1 

R'COX 
2Ph3P=CHSR 

benzene, r.t. 
> (1) t Ph3;-CH2SR X- 

R R' X m.p.OC yield % a,b 

CH3 
Ph Cl 183-6 61 

CH3 
p-CH3Ph Cl 200-3 64 

CH3 0 
Cl 177-9 74 

S 

Ph Ph Cl 206-8 65 

Ph p-CH3Ph Cl 170-4 68 

Ph cF3 COCF3 216-8 68 

Ph CH3 Cl 218-2 69 

Ph (CH3)3C Cl 153-5 66 

Ph n-C5Hl, Cl 130-2 70 

aRecrystallized yield; bAll compounds gave sat- 

isfactory IR and NMR spectral data and elemental 

analyses. 

When heated in a kugelrohrofen under vaccum (-230'/5XlO-'mmHg) the cl-acyl, 

cl-thio methylenetriphenylphosphoranes (1) decompose to give the thioacetylenes 

(2) in moderate to good yields (Table 2). 

Reaction of (2) with n-butyl lithium affords the corresponding lithium 

acetylides, which can be trapped with electrophiles to give terminal or 

disubstituted acetylenes (3)." On the other hand, the thioacetylenes are easily 

oxidized to sulfones, 
11 which-by treatment with alkyllithiums or Grignard reagents 

lead directly to the disubstituted acetylenes (4).12 In this way the acetylenic 
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Table 2 

-230/5X10-3mmHg 

(1) * (-21 
-PhPO 

R R' b.p."C/mmHga yield (%)byc 

CH3 

CH3 

CH3 

Ph 

Ph 

Ph 

Ph 

Ph 

Ph 

Ph 70/0.5 

p-CH3PH 60/0.4 

0 s 
Ph 

p-CH3PH 

cF3 

CH3 

(CH3)3C 

"-CgH1l 

70/l 69 

7010.3 71 

78/0.3 69 

60/3 74 

6010.5 41 

6510.3 43 

70/0.3 45 

80 

68 

aDistilled in kugelrohrofen; 
b 
yields refer to 

pure and isolated products, purity >98% in all 

cases determined by G.L.C./(SE 30,3% in 

chromosorb W)l; 'All compounds gave satisfac- 

tory IR and NMR spectral data and elemental 

analyses. 

carbon atom linked to the sulfur moiety can formally act both as an electrophilic 

or a nucleophilic center (Scheme 1). 

Scheme 1 
El 0 0 
1 II 

R-C-C-SR' 
R2MgX or II 

) R-W-R2 + R'-S- 

I 

1 
R2Li II 

(4) 0 

101 

R-CEC-SR' 
n-BuLi 

s R-CzC-Li + BuSR' 

4 
Nu 1 E+ 

R-C-'C-E 

(3) 
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Our results show that the a-acyl, a-thio methylenetriphenylphosphoranes are 

valuable synthons of protected terminal acetylenes, which can lead to terminal 

or disubstituted acetylenes, that could not be obtained through the pyrolysis of 

a-acyl methylenetriphenylphosphoranes. The sequence of reactions (1) -t (2) -f 

(3) or (4) could become a valuable route to some naturally occuring acetylenes. 
13 

Finally it must be emphasized that the acetylenic sulfones, obtained by oxydation 

of the corresponding thioacetylenes, 
11,14 

are valuable intermediates in a number 

of synthetic transformations. 
14 
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