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In a previous communication we reported that aliphatic tosylhydrazones 

which contain a-hydrogens react with methyllithium in ether to give a quantita- 

tive yield of the unrearranged, less substituted olefin. 
1 

We have now examined 

the stereochemistry of this reaction and have made comparisons with the corres- 

ponding carbene and carbonium ion reactions. Phenyl benzyl ketone (desoxyben- 

zoin) tosylhydrazone (I), phenyl ethyl ketone (propiophenone) tosylhydrazone 

(II), 1,3-diphenyl-1-propanone tosylhydrazone (III) and 1,3-diphenyl-2-propa- 

none tosylhydrazone (IV) were chosen as model compounds since each, according to 

the precedents, 
1 
would give a mixture of geometric isomers of a single olefin 

upon reaction with methyllithium. The reactions proceeded quantitatively with 

2 2 equivalents of methyllithium and were complete in less than 15 minutes at 

room temperature. 

The stereochemical results are shown in the Table. Three sets of reaction 

products are shown on the right side of the Table in order to make a comparison 

of the methyllithium reaction with the sodium methoxide (5 equivalents, in dig- 

lyme) reaction (carbene process) as well as with the acid catalyzed dehydration 

of the corresponding alcohol (carbonium ion process). 
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TABLE 

Stereochemistry of Olefin Formation 

from Tosylhydrazones of the Type 

Compound 

I 

II 

III 

IV 

R 

B 

PICH, 

R' 

@ 

CH3 

CH, 0 

P, 

R-C-CH,R' 
II 
N-NITS 

I MeLi/Et,O 

Olefin % cis 

Stilbene 14 

1-Phenylpro- 76 
pene 

1,3-Diphenyl- 46 
propene 

1,3-Diphenyl- 86 
propene 

Clearly the formation of cis-olefins is favored more by the methyllithium 

--lb--- 

$ trans 

86 

24 

52 

14 

Carbene 
Process 

7 93 

3 97 

Carbonium 
Ion Process 

reaction than by either the carbene or carbonium ion process. Since the carbon- 

ium ion process leads to the formation of an equilibrium mixture and a small a- 

mcunt of equiLihratian could occur with t&e products under t&e carheue caRdi- 

tions (strong base, 1403), 2 the dominance of the trans-products in these reac- 

tions was expected. Both cis- and trans-stilbene are stable under the methyl- 

lithium reaction conditions. The question of the high cis to trans ratio result- -- 

ing from the methyllitAinm reactions remains, If the reaction proceeds excLu- 

sivelp by way of a vinyl carbanion or ~o~alez;lflp bonded lith1~~ d.eri~.atF~~, 1,3,4 

ccmpLete equilihratian to traas-stilheae would kave heen errpected under our re- 

action conditions (ether, room temperature). 5 Un the other hand if a diimide 

intermediate was intervening, nitrogen evolution should be observed after the 

addition of water, but it is not. However, the possibility that the unsaturated 

nitranion reacts with solvent exists. The fact remains that an cc-hydrogen is 

eliminated in the reaction 1 and this result is consistent with both mechanisms 
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Q 

Flow Sheet -- 

N=NQ 

-+A_ 

I-N2 ' 1 solvenq 

NO 
LB 

4 II 
c-c- / 

The preference for the formation of cis-olefins cannot be explained by the 

routes shown in the flow sheet. Further work is progressing in order to deter- 

mine the validity of the accepted routes. 
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