COMMUNICATIONS

Lithium secondary amide bases have been used to
generate kinetic enolates from «,8-unsaturated ketones®
and 3-alkoxyeyclohexenones.” However, we have
found that lithium hexamethyldisilazide (LHDS) is
clearly superior to diisopropylamide or isopropyl-
cyclohexylamide in methylation studies with 2-thio-
alkoxyenones.?

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. HMPA (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. Analysis* revealed that
2-thio-n~propyl-5,5,6-trimethyl-2-cyclohexen-1-one (5,
929, yield) and enone 4 (0.39%,), along with dialkylated
compounds 9 (2.7%) and 7 (1.69%,), as well as recovered
3 (4.19), were present. Thioalkoxyenone 5 [88%,
isolated vield, bp 120° (~0.3 Torr), m/e 212] displayed
olefinic proton resonance centered at § 6.58 (J = 4.5
Hz) and ir absorption at 5.96 u (film).

The ratio of &’ to « 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 300:1); except that HMPA 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-HMPA complex has been
reported to exhibit markedly reduced nucleophilicity
when compared to lithium diisopropylamide alone.?
~ Construction of a wide variety of 2,6-dialkylated
cyelohexenone 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 teri-butyl aleohol) gave dialkylated
enone 7 [889 vield, bp 100° (~0.3 Torr), m/e 226].
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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-
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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 fert-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.?

Using Baumgarten’s® 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 Stevens,* was
treated at 25° (N,) with 1.2 equiv of sodium hydride
followed by 1.0 equiv of toluenesulfonyl chloride.
After water work-up cyclododecanone N,N-ditosyl-
hydrazone (1), mp 152-153°, was obtained in 499,
vield. 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° (N)
followed by a water quench and ether extraction led
to the mixture of products shown in eq 1 which was
separated by preparative vpe.

Ts
X
N/ \TS RLi
e——
THF
1
H H 0
+ + (1)

5. 34% (MeLi)
50% (¢-BuLi)

7, 9% (MeLi)

R
6, R=Me, 30% .
<1% (t-Buli)

8, R =t-Bu, 29%

The products were identified by direct comparison
with authentic samples. Cyclododecene’® (5) was
prepared by reaction! of cyclododecanone monotosyl-
hydrazone with methyllithium. Authentic 3-methyl-
cyclododecene®’ (6) was prepared by treating 2-
methyleyclododecanone monotosylhydrazone’  with
methyllithium. '

The formation of 3-methyleyclododecene (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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Tasre I

MevrinG PoiNT AND YI1ELD DATA FOR REPRESENTATIVE MONO- AND DITOSYLHYDRAZONES

~——Monotosylhydrazone~=—— -

Parent ketone Mp, °C
Cyclododecanone 154-156
Dibenzyl ketone 180-181
Cyclohexanone 152-1534
4-tert-Butylcyclohexanone 144~145
Pentan-3-one 104-106
Pinacolone 152-154¢
Cholestan-3-one 171-173/

@ Based on starting ketone.
. all new compounds listed in the table.

COMMUNICATIONS
Ditosylhydrazone———————
Yield, % 9 Mp, °C Yield,?¢ 9, Compd no.
75 152-153 49 1
86 159160 26 2
81 149-150 50 3
62 169-170 36 4
61 149-150 42
69 155-156 41
44 171-172 19

b Satisfactory analytical data (4=0.4%, for C, H, and N, the latter when determined) were reported for
¢ Based on starting monotosylhydrazone.

4 Lit.4mp 156°. ¢Lit.¢mp 155°. / C. W. Shoppe,

D. N. Jones, and G. H. R. Summer, J. Chem. Soc., 3100 (1957), reported mp 172-174°,

Treatment of ditosylhydrazone 1 with 3.5 equiv of
tert-butyllithium (2.54 M in pentane) in THF at
—78° (N;) followed by slow warm up to 25°, water
quench, ether extraction, and preparative vpc led in
299, yield to trans-3-tert-butyleyclododecene (8). The
position of the tert-butyl group was assigned by analogy
to methyl olefin 6 and the trans isomer was indicated?®
by the presence of strong absorption at 968 em~* and
~ the lack of pronounced absorption in the region of 690
em™. Also produced in this experiment in 509 yield
was a mixture of ¢is- and trans-cyclododecene in a ratio
of 41:59. The major component was identified as
trans-cyelododecene by comparison with an authentic
sample prepared by the method of Smith and Mennon.?

The reaction of methyllithium with dibenzyl ketone
N ,N-ditosylhydrazone (2) gave predominantly c¢s-1,3-
diphenylbutene-2 (10) in 799, crude yield (eq 2), the
spectral properties of which corresponded to those
reported for the substance by Cram.!! Olefin 10 was
probably produced by base-catalyzed isomerization'
of the initially formed 1,3-diphenylbutene 9 and likely
contained some of the other olefin isomers. Cram!
has shown that olefin 10 is the most stable isomer in an
equilibrium established through catalysis by tert-butyl
aleohol-potassium feri-butoxide.

H
P Y Ph
N MeLi_ Ph/K(‘\Ph —

l THF
H
N
S
Ts ™ Ts ?
2 9

Ph/kah @)
10, 79%

We next examined the reaction of tert-butyllithium
with the N,N-ditosylhydrazones 3 and 4 of cyclohexa-

9) J. R. Dyer, "Applications of Absorption Spectroscopy of Organic
Compounds,”’ Prentice-Hall, Englewood Cliffs, N. J., 1965, p 33.

(10) G. V. Smith and M. C. Mennon, Ann. N. Y. Acad. Sci., 168, 501
(1969).

(11) 8. W.Elaand D.J, Cram, J. Amer. Chem. Soc., 88, 5777 (1966). The
trans structure hag also been assigned to olefin 9; see R. M, Parkhurst, J. O.
Rodin, and R. M. Silverstein, J. Org. Chem., 28, 120 (1983).

none and 4-tert-butyleyclohexanone, expecting to ob-
tain, respectively, 3-tert-butyleyelohexene and 3,5-di-
tert-butyleyclohexene. We were surprised to observe
formation of fert-butyleyclohexane (11) in 359, yield
from the first reaction and the analogous product,
trans-1,4-di-tert-butyleyclohexane (12), in 569, yield
from the second reaction (eq 3). The tert-butyleyclo-
hexane (preparative vpc) was identified by direct com-
parison with a commercially available sample, while
the trans-1,4-di-tert-butyleyclohexane (preparative vpe)
showed physical and spectral properties identical with
those reported for the substance by Kuss.??

Ts
|
N
N/ \Ts t-BuLi t-Bu
o Vo
R R )
3, R=H 11, R=H, 35%
4, R=+Bu 12, R=¢-Bu, 56%
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