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Summary. The enolates of see-thioamides j3, which are generated by three 

different methods (scheme II and equation l), are alkylated selectively at 

the c-carbon to the thiocarbonyl group. The unusual i3 '-lithiation to provide an 

intermediate $i is observed for N-methyl-a,B-dimetylthioacrylamide and N-methyl- 

thiocyclohexenecarboxamide. 

Although it has been believed that the alkylation of set-thioamide and its 

monoanion takes place selectively at a sulfur atom to provide S-alkylthioimidate 

(e.g., z) ,l we have found that the regioselectivity of alkylation depends on the 

nature of alkylation agent. Alkylation of monoanion with trimethylsilyl 

chloride (TMS-Cl) takes place on a nitrogen atom selectively as indicated by the 

isolation of ketene S,N-acetal (e.g., ~ 6) and also by the complete recovery of 

the starting thioamide after aqueous work-up (Scheme I). The present selective 

N-alkylation was successfully applied to the activationofa,B-unsaturated sec- 

thioamide as a Michael acceptor. 
2 

These results suggest that the sulfur atom 

might not always be the center, which undergoes the alkylation even toward the 

soft nucleophiles. 
3 

Taking this idea in mind, we examined the alkylation of set-thioamide 

&anion (:) in expectation of alkylation of the carbon atom c1 to thiocarbonyl, 

because this carbon atom shares the allylic termini both of iminoenolate and 

thioenolate and might be the center with the highest nucleophilicity among the 

three allylic termini. Indeed this proved to be the ease and alkylation took 

place selectively on this carbon. Results are summarized in Table I. The dianion 

8 (scheme II), 
% 

which can be generated according to procedures A or B, is confined 
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-Tf NHPh n-BuLi (1 equiv) 

S O"C, THF 

1 

H30+ 

1 \\.‘-\ 
n-BuLi (2.2 equiv) 

O"C, THF 

I TMS-Cl t 
! 1 /$TMS 

S 

3 

1) Ally1 Bromide 

(1 equiv) 

2) H30+ 

1) n-BuLi 
(1 equiv) 

2) Me1 
(1 equiv) 

1) trans-Crotyl 
Bromide 
(1 equiv) 

2) NH4C1 

7 NPh 

S 
J 

5 (83%) 

Ph 
N-TMS 

=c 
Gs SCH3 

5 (87%) 

G 
HPh 

S 

1. (80%) 

to the thioamides t with the combination of either R1= aryl(or vinyl) and 

R*= alkyl or Rl= alkyl and R*= aryl. For the set-thioamide with Rl= aryl(or 

vinyl) and R*= alkyl, the dianion can be generated either by treatment with 2.2 

Scheme II. 

R1CH2C(=S)NHR2 
n-BuLi (2.2 equiv) 

O"C, THF, 1 h 

1 
(Method A) 

R'N=C=S 
Allylmagnesium Bromide 

2 Lit 
(2.2 equiv), THF-ether 
O"C, (Method B) 8 

1) R3X 
) R'R3CHC(=S)NHR2 

0"ar.t. 
2) NH4Cl 9 

equiv. ofn-BuLiorbytreatmentwith 2.5 equiv. of i-PrMgBr. In the case of 

Rl= alkyl and R*= aryl, use of 2.2 equiv. of n-BuLi or lithium diisopropylamide 

is necessary. Interestingly, dilithio N-methylthioacetamide (8, Rl= H, R*= CH3) 
% 

is generated cleanly by treatment with 2.2 equiv. of n-BuLi (THF, O"C), which 

makes a contrast to an unsuccessful dianion generation from the corresponding 

amide (entry 6, Table I). 4r5 
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Table I. Alkylation of set-Thioamide Dianions 8 a) - 

Entry Thioamide 1 Method Electrophile % yield of 9 - - 

R1 R2 

1 'gH5 CH3 A CH31 71 

2 CH3 'gH5 A CH31 83 

3 CH3 'gH5 A trans-CH3CH=CHCH2Br 80 

4 CH3 'gH5 A CH2=CC1CH2C1 67 

5 C5Hll 'gH5 A CH31 57 

6 H CH3 A C6H5CH2Br 92 

7 CH2=CH CH3 B C2H5Br 89 

8 CH2=CH CH3 B CH2=CHCH2Br 84 

9 CH2=CH 
CH3 B trans-CH3CH=CHCH2C1 73b) 

10 CH2=CH 
CH3 B CH2=CHCH(CH3)C1 56b) 

a) 

b) 

Refer to scheme II for the structures of 1 and 9 and for the methods A and B. - 
A mixture of R3= trans-crotyl and R3= u-methallyl (94:6 for entry 9 and 22:78 

for entry 10). 

By the 1,4-addition technique, we can also generate the dianion, 2 which 

undergoes the selective C-alkylation nicely as shown in equation 1. 

WHCH3 
1) n-BuLi (2.2 equiv) 

-78OC, 1 h, THF t 

2) RBr, -78 -r.t. 
2 h. 

NHR3 
n-BuLi (2.2 equiv) 

O°C -r.t, THF 

R'X, O°C -r-t. 

R = C6H5CH2'(74%) 

R = CH2=CBrCH2 (62%) 

R'xNHR3+ R1$RHR3 

S 
R4 ' 

(1) 

(2 ) 

12 13 - - 
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Table II. Reaction of set-Thioamide Dianions 11 with Electrophiles a) - 

Entry Thioamide 10 
R4-X % Yield of 12 and 13 

R1 R2 -R3 

- - 

(12:13) -- 

1 -(CH2)3- CH3 D2° 77 

2 -(CH2)3- CH3 C2H5Br 43 

3 -(CH2)3- CH3 CH2=CHCH2Br 44 

4 -(CH2)3- CH3 C6H5CHO 77b) 

5 
CH3 H 

CH3 (CH3)2CHCH0 73 (7.3:l)b) 

a) Refer to equation 2 for the structures of lo, 12, and 13. - 
b) Aldol addition products, whose diastereomeric ratios are not determined. 

Next, we examined the alkylation of set-thioamide dianion of a type 11 
%% 

(equation 2), which possesses a unique structure of the deconjugated two allylic 

anion units. 
2 

Though the dianion 11 seems to be prepared in good yield as 
%% 

judged by the results of deuteration and aldol addition (entries 1, 4, and 5, 

Table II), the yield of alkylation with alkyl halide is pretty 

now under investigation of any side products, which might stem 

regioselectivity. 

low. We are 

from a wrong 
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