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Summary: By deprotonation with methyllithium and reaction with water, deuterium 

oxide or alkyl halide, the Y-monosubstituted allenic sulphinamides 2 have been con- 

verted into the substituted propargylic sulphinamides 4 which were hydrolysed or 

deuterolysed with loss of sulphur dioxide to provide the corresponding allenes 2. 

In an earlier report lb , we have shown how the formation of the a-lithiated 

sulphinamides I can be achieved by treatment of Y,Y-disubstituted allenic sulphi- 

namides la,b with either lithium diisopropylamide (LDA) or methyllithium in THF 

at -78OC for 30 min and how the reaction of these lithio-derivatives I with organic 

halides afford cleanly the corresponding a-alkylated products 1: 

Li 

R' 

la R1=R2= Me 
R3X 

* I / . n 2. 
b R1=RL= -(CH2)5- 

Following our interest in the deprotonation of various unsaturated sulphinyl- 

compounds, we had the occasion to examine the lithiation of the Y-monosubstituted 

allenic sulphinamides 2 (R2=H) and the reaction of the resulting carbanions with 

simple electrophiles. Surprisingly, when carried out under the sme conditions as 

for the sulphinamides A, these'reactions gave the a-substituted propargylic sulphi- 

namides 4 in reasonable yields (Table 1) 2. A most interesting feature of the lithi- 

ation of 2 is that the remote Y-allenic proton is removed in preference to an a- 

proton which is activated by an adjacent sulphinyl function and which is therefore 

thermodynamically more acidic. In order to be certain that the Y-deprotonations 

are direct reactions, we have carried out the lithiation of the a-deuteriated sul- 

phinamide zc and allowed the lithium reagent formed to react with water and deute- 

rium oxide. In both cases, the a-deuterium is retained in the products ke,f (entries 

6,7). Thus these reactions do not involve an initial a-deprotonation (z--t III) 3 

followed by an unexpected proton transfer. 
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,,a,~ t, &*Ts,$ 
H lithiating agent (1,l eq) electrophile 

RI/’ (; 

3 
THF, -7WC, 30 min -78OC or -3OeC, 3 h 

* II . 4 

Table 1 

Entry Substrote R1 R* Conditions Yields (f) R* R3 

1 n.C5Hll H 

n.C5Hll H 

n.C5H11 H 

n.C7H15 H 

n.C7H15 H 

n.C7H15 D 

n.C7H15 D 

n.C5Hll H 

9 3b n.C7H15 H 

10 

11 

12 

n*C7H15 cH3 
n.Bu %Hll 
n.C7H15 H 

13 30 n.C5Hll H 

14 

15 

16 

n*CllH23 H 

n*CllH23 H 
n.C5Hll H 

LDA; H20, -78% 

(Me3Si)*NLi; H20, -78OC 

MeLi; H20, -78% 

MeLi; D20, -78OC 

MeLi; Me1 (1,2 eq), -30% 

MeLi; H20, -78% 

MeLi; D20, -78ei 

MeLi, H20, -78OC 

MeLi, D20, -78OC 

MeLi; CH2=CH-CH28r (2 eq), 

-78°C 

52 H 

59 

79 

74 H 

67 H 

65 H 

66 H 

68 D 

61 D 

6P H 

LDA,l+tPA (1,l eq); 4h 
Me1 (4 eq), -78OC, 1 h 

MeLi; H20, -78% 4h 
LDA, 50 min; H20, -78OC - 

MeLi; Me1 (1,2 eq), -78OC; i 

repeated once more 

MeLi; IflPA and Me2C=CH-CH28r ij 

(1,2 eq), -78sC, 1 h 

MeLi; H20, -78OC k 
MeLi; D20, -78eC 41 
MeLi; p.Me-C6H4-CH2-8r km 
(1,2 eq), -78OC 

71 H Me 

12"H Me 

32 Me Me 

72." H 

46 H H 

52 H D 

56* H CH2-p.Tol 

H 

D 

Me 

H 

D 

H 

D 

CH2-CH=CH2 

CH2-CH=CMe2 

Q A small amount of bisolkylated sulphinamide was also obtained: ig', R2=R3= 

CH2-CH=CH2 (7 %); $j’, - - *- - 2 R3-R*-CH CH-CMe (2 %) and 4 ’ R2=R3= CH -m J 2-p.Tol (troco) 

** The majority of the starting material was destroyed during the reaction. 

+*Q This reaction lead to a complete decomposition of the starting material. 
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Hence the observed loss of a Y-proton can be sezn5to indicate regiocontrol by 

a complex-induced proximity effect (CIPE) process ’ . The kine ic deprotonation q* 

of 2 to give II is tentatively interpreted to involve a transition state represented 

OS V for the major diastereoisomer 6 leading to the carbonions VI and II: 

Rl 

IV 

I 
X=N L/O 

The results of entries 10 

and ze gave poor results, 

H(O) 

R’ * 

y 

&+ BO’ 

Li h 

V e VI t- II d$ 

and 11 show that two a-alkylated allenic sulphinamides zd 

this perhaps being due to their m~~o~,diastereoisomers not 

being able to adopt the appropriate conformation owing to A’A’JJ-strain and thus 

giving opportunity for reaction with base via alternative paths. - 
Finally, application of our usual hydrolytic procedure to the propargylic sulphi- 

namides 4 gave the expected allenes 2 (Table 2) 2 thraugh the intermediate propargylic 

sulphinic acids VII which fragmented smoothly with exclusive rearrangement. Replacing 

water by deuterium oxide ‘allowed the regioselective preparation of deuterated allenes. 

R’ 

(DjH 

- so2 
c s 

Table 2 

Substrate Conditions Yields of allenes 

$ H(D) R1 R2 R3 

&g H20, 30 min ot O°C then 4 h at 20°C 20 46 H n.C5Hll H CH2-CH=CH2 

!!h H20, 15 min at 2OoC then 45 min at 60°C 5b 77 H n.C7H15 H Me 

4h D20, 15 min at 20% then 45 min at 6OeC zc 76 D n.C7H15 H Me 

?i H20, 15 min at 20°C then 45 min at 60°C zd 52 H n .C7H15 Me Me 

4j H20, 30 min at O°C then 3,5 h at 20°C se 66 H n.C5Hll H CH2-CH=CMe2 

4k D20, 15 min at 20°C then 45 min at 60% zf 70 D n.CllH23 H H 

41 D20, 15 min ot 20°C then 45 min at 60% 5 75 D n .CllH23 H D 

?m H20, 30 min at O°C then 1 h at 20°C sh 58 H n.C5Hll H CH2-p. To1 

Am H20, 15 min at 20% then 45 min at 6OoC sh .60 

*m D20, 30 min at O°C then 1 h at 2OoC gi 64 D n.C5Hll H CH2-p.Tol 
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This report documents the Y-lithiation and subsequent electrophilic substitution 

of 4-(1’,2’-alkadiene&lphinyl)-morpholines thus providing a direct and simple route 
7 to the corresponding propargylic sulphinamides , The hydrolytic desulphinylation 

of the propargylic sulphinamides represents a new synthesis of allenic compounds 

with possible regioselective incorporation of deuterium. 
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