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One of the most interesting classes of compounds in- 
cluded in Table I are the hydroxy acids which proved 
extremely effective in accelerating the oxidation of 
isopropyl alcohol. Aldehydo acids, keto acids, and 
diglycolic acid (containing an ether function) show 
less impressive but still quite substantial rate ac- 
celerations. 

Another very high rate acceleration was observed for 
picolinic acid. The change in the value in the last 
column indicates that the reaction probably follows a 
different rate law than observed previously for oxalic 
acids3 Glycine affects the rate of the oxidation of 
isopropyl alcohol only to a very small extent. 

Detailed investigations of several of the reactions 
reported in this communication are in progress. 
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Regioselective Methylations 
of 2-Thioalkoxyenones 

Summary: llethylation (methyl iodide) of the kinetic 
enolat e generated f rom 2-thio-n-pr opyl-5,s-dimethyl-2- 
cyclohexen-1-one and lithium hexamethyldisilazide in 
tetrahydrofuran takes place at  C6, whereas methylation 
of the potassium enolate in tert-butyl alcohol occurs at  
CZ. 

Sir: Alkylation of an alp-unsaturated ketone having 
y-hydrogen atoms under enolate equilibrating con- 
ditions usually results in formation of an a-alkyl-p,y- 
unsaturated ketone (Scheme I). A major problem, 

SCHEME I 

R R R R 

however, is that this initial product may be isomerized 
to an a-alkyl-a,p-unsaturated ketone or may undergo 
further a1kylation.l This problem could not arise 
during alkylation of 2-thioalkoxyenones, in which the 
enone a-hydrogen atom is replaced by a potentially 
removable thioalkoxy group (e.g., 3). 

We wish to  report some preliminary alkylation studies 
of thioalkoxyenones, here represented by 2-thio-n- 
propyl-5,5-dimethyl-2-cyclohexen-l-one (3). By simply 
varying the reaction conditions, we have been able 
t o  effect nearly quantitative carbon alkylation at  
either the 2 position in 3 to give enone 4 or at  the 6 
position t o  give enone 5 (Scheme 111). 

Cyclic 2-thioalkoxyenones may be efficiently pre- 
pared from the corresponding enone via an epoxy 
ketonea2 In the present case (Scheme 11), potassium 
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hydroxide catalyzed reaction of epoxide z3 with n- 
propyl mercaptan in ethanol gave 2-thioalkoxycyclo- 
hexenone 3 in 94% isolated yield [bp 94-96' (-0.3 
Torr), mle 1981. 

Ilethylation of the potassium enolate of 3 generated 
by addition of 3 (10 g) to a solution of 1.1 equiv of 
potassium tert-butoxide in dry tert-butyl alcohol followed 
by addition of 2 equiv of methyl iodide gave predom- 
inately the 2-alkylated enone 4 (95%), some dialkylated 
enone 7 (401,), and a trace of enol ether 6 (Scheme III).* 
Enone 4 [80% isolated yield, bp 90" (-0.4 Torr), 
mle 2121 displayed olefinic proton resonance centered 
a t  6 5.43 and 5.72 ( J A B  = 10 Hz) and ir absorption a t  
5.87 p (film). 

It is noteworthy that oxygen alkylation of 3 to give 
8 did not occur under these conditions. Indeed, even 
when the potassium enolates of 3 was methylated in 
tetrahydrofuran (THF) solution (conditions known to 
facilitate oxygen alkylation) , no oxygen alkylation of 
3 could be detected. Under these conditions, 4 (75% 
yield), 5 (14%), 6 (670), and recovered 3 (3700) were 
obtained. This result is to be contrasted with methyl- 
ation of the potassium enolate of ketone 4 in THF- 
hexamethylphosphoramide (HMPA) solution t o  give 
predominately oxygen-alkylated 6 (90%) along with 
7 (10%). 

(3) R. L. WassonandH. 0. House, Org. Sun., 87,58 (1957). 
(4) An F & M Model 700 gas chromatograph fitted with a thermal con- 
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UC-W98 on Chromosorb W, 80-100 mesh size, a t  170' was used. 
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Lithium secondary amide bases have been used to 
generate kinetic enolates from a,/?-unsaturated ketones6 
and 3-alkoxycyclohexenonesP However, we have 
found that lithium hexamethyldisilazide (LHDS) is 
clearly superior to diisopropylamide or isopropyl- 
cyclohexylamide in methylation studies with 2-thio- 
alkoxyenones .a 

The following procedure is typical. A solution of 3 
(10 g) in THF was added over 15 min at  -78" to  
1.1 equiv of LHDS (generated in situ from hexa- 
methyldisilazane and n-butyllithium at  ice bath tem- 
perature) in THF. HXPA (1.5 equiv), followed by 
methyl iodide (2 equiv), was added and the resulting 
solution was allowed to  warm to room temperature and, 
after 1.2 hr, water was added. Analysis4 revealed that 
2-thio-n-propyl-5,5,6-trimethyl-2-cyclohexen-l-one (5 ,  
92% yield) and enone 4 (0.3%), along with dialkylated 
compounds 9 (2.7%) and 7 (1.670), as well as recovered 
3 (4.1y0), were present. Thioalkoxyenone 5 [88% 
isolated yield, bp 120" (-0.3 Torr), m/e 2121 displayed 
olefinic proton resonance centered at  6 6.58 ( J  = 4.5 
Ha) and ir absorption at  5.96 p (film). 

The ratio of a' to  a alkylation using LHDS is vitally 
dependent upon the order in which HMPA and 3 are 
added to  the base. Using conditions identical with 
those already described (in which 5 and 4 formed in a 
ratio of 300:l); except that HXPA was added to  
LHDS before 3, resulted in a ratio 5:4  of 6:  1. These 
results suggest that the basic properties of LHDS are 
modified in the presence of HMPA. Recently, a 
lithium diisopropylamide-HhJPA complex has been 
reported to exhibit markedly reduced nucleophilicity 
when compared to  lithium diisopropylamide alone.g 

Construction of a wide variety of 2,6-dialkylated 
cyclohexenone derivatives should be possible by con- 
secutive alkylation of 2-thioalkoxyenones. For ex- 
ample, methylation of enone 5 (methyl iodide, potas- 
sium tert-butoxide in tert-butyl alcohol) gave dialkylated 
enone 7 [88% yield, bp 100" (-0.3 Torr), m/e 2261. 
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N,N-Ditosylhydrazones. Synthesis and Some 
Unique Reactions with Alkyllithium Reagents 

Summary: Several N,N-ditosylhydrazones have been 
synthesized and converted into either 3-alkyl olefins or 
simple alkylated hydrocarbons by reaction with methyl- 
and tert-butyllithium. 

Sir: The reactions of tosylhydrazones with alkyl- 
lithium reagents and other bases are well known, pro- 

viding useful synthetic routes from ketones to a 
variety of compounds including olefins, allenes, acety- 
lenes, diazo compounds, and carbenes.' This paper 
describes the preparation of several members of a new 
class of compounds, the N,N-ditosylhydrazones, and 
the reaction of representative members with methyl- 
and tert-butyllithium. While yields have not been 
optimized in any of the experiments described below, 
we consider the transformations sufficiently novel to 
report them at  this time.2 

Using Baumgarten'sa procedure for the preparation 
of N,N-ditosylamines, a dry DMF solution of cyclo- 
dodecanone monotosylhydrazone, mp 154-156" , pre- 
pared by the method of Bamford and Stevensj4 was 
treated at  25" (Nz) with 1.2 equiv of sodium hydride 
followed by 1 .O equiv of toluenesulfonyl chloride. 
After water work-up cyclododecanone N,N-ditosyl- 
hydrazone (l), mp 152-153', was obtained in 49% 
yield. The N,N-ditosylhydrazones listed in Table I 
were similarly prepared. 

Reaction of ditosylhydrazone 1 with 2.5 equiv of 
methyllithium (2.0 M in hexane) in THF at  0" (Ne) 
followed by a water quench and ether extraction led 
to  the mixture of products shown in eq 1, which was 
separated by preparative vpc. 
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The products were identified by direct comparison 
with authentic samples. Cyclododecenej*6 ( 5 )  was 
prepared by reaction1 of cyclododecanone monotosyl- 
hydrazone with methyllithium. Authentic 3-methyl- 
cyclododecene5~7 (6) was prepared by treating 2- 
methylcyclododecanone monot~sylhydrazone~ with 
methyllithium. 

The formation of 3-methylcyclododecene (6)  in this 
reaction was quite unexpected, suggesting that the 
reaction of ditosylhydrazones with other alkyllithium 
reagents might constitute a new 3-alkyl olefin synthesis. 
We were particularly intrigued by the use of tert-butyl- 
lithium since few examples of the direct introduction of 
a tert-butyl group into a molecule are known.* 
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