\CsnEY ETRAHEDRO}
o LETTERS
Pergamon Tetrahedron Letters 39 (1998) 371-374

L.aboratvire Réacteurs et Processus, Ecole Nationale Supérieure de Techniques Avancées,
32 Bd Victor, 75015 Paris, France.!

Received 24 September 1997; accepted 4 November 1997

Abstract : Thiophenol radical induced cyclisation of N-dimethyltriazolyl imines is reported.
Ethylenic but also acetylenic tethered hydrazones are cyclised to cycloalkyl hydrazine under
smooih conditions. A comparative study wiih oxime etiiers is described.
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In the last two decades, radical cyclisation has emerged as a powerful tool in organic chemistry!. The

synthetic potential offered by the now classical w-alkenyl radical cyclisations has been furthermore increased by
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ssive rate constant for 5- and 6-exo cyclisations

of N.N-diphenylhydrazones (10 851y reported by Fallis led us to investigate the potential of sulfur derivatives
hydrogen transfer agent in the radical cyclisation. Indeed most results on hydrazone cyclisations have been

erivatives, which are troublesome on cost

toxicity and purification matters. Thiols
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alkyl radical
di

f v acetvlenic hvdrazone we axnected that radical addition of thivl r al 10 1
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alkyne could be followed by a fast cyclisation without reduction of the intermediate vinylic radical. In order to
test these assumptions, we prepared, according to usual synthetic procedure, 5-substitued allyl and acetylenic

hydrazones, and let them react with thiols in radical conditions in order to afford cycloalkyl substitued

hyumnuca

When a cyclohexane solution of hydrazone (a) (¢ = l()‘lM) is thus heated for a few hours under reflux

’
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chromatography (scheme 1, Table 1). A mixture of diastereomers is obtained, the cis isomer being the major as

wn hy NMD

shown by NMR expe

The first resuits obtained with ihe w-aikenyl diphenyl hydrazone Sa and the w-aikynyl diphenyi
hydrazone 13a were successtul, notwithstanding purification problems in the preparation of the starting
hydrazone. We therefore examine the reactivity of other hydrazones and oxime cthers, in the same reaction

conditiong
onamions,

U

Scheme 1
A x/\\r,H 1,2 eq. PhSH A
N\ - i mem = = o
~ 0.1 eq. AIBN, Cyclohexane S
Y q y Ph S—F fr
a X = C(CO2ED; : O : N-Tos b

The resuiis summarized in Table 1 show that cyclisation occur either on ethylenic or acetylenic
hydrazones, the later being faster probably due to the high reactivity of the intermediate vinylic radical. Knowing

that vinylic radicals and thiophenols react by a fast S;2 process, it is noteworthy that no trace of uncyclised
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compound 11a, but not wiih the ethylenic compound

later case failed (even with thiophenol used as solvent). The diastereosclectivity observed is similar 1o the one
reported by Fallis et al. in their work on haludiphcnylhydrazonesﬁ.

Whatever the subtituent Y, N-tosylamides derivatives (compounds 3a to 6a) afford in similar reaction
times and yields the corresponding cyclopentyl hydrazines (compounds 3b - 6b). The good results obtained
with the oxime ether compared to the hydrazone were rather surprising in view of the known cyclisation rate of

hinon mraaensin Ao In thha on

tnese compoundas ¢ conterbalanced by a faster hydrogen

nHyuiUgvar

transfer in the following step. To ascertain the potential of oxime cthers in radical cyclisation, complementary

experiments were conducted on compounds 2a, 4a, 8a, 12a.

The acetylenic oxime ether 8a reacts in the same way as that previously observed with hydrazoncs 7a.

The intermediate vinylic radical formed reacts with the carbon of the oxime ether to afford the corresponding

=

cyclic product without undergoing preliminary reduction. Consistent with the known reactivity of oxime ethers

vs. hydrazones with radicals, we observed that 6-exo cyclisation on acetylenic hydrazones was not reproducible

on acetylenic oxime ether 12a.



Table 1 : Radical Cyclisation of Hydrazones and Oxime Ethers
Substrate Product Cis/irans Time (hr)
(isolated vield) Ratio

1a 1b (76) 70 : 30 35
2a 2b(75) 80:20 >5
3a 3h(75) 66:33 5
4a 4b(85) 63:37 3
5a 5b(88) 70:30 3
6a 6b(70) 75:25 4.5
7a 7b(70) <90:10 1.5
8a 4b(90) 93:07 3
9a 9b(69) 50 : 50 6
10a 10b(0) no reaction >10
iia HIB(60) 70:30 5
12a 12b(< 10)* 5
13a 13h(80) 75:25 5

* A mixture of starting material and reduction product is obtained.
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This work describes the use of thiophenols in radical cyclisation of several types of hydrazones. The
cyclisation of ethylenic and acetylenic systems is fast enough to be suitable for oxime ethers in 5-exo
cyclisation. This reaction widens the scope of radical cyclisation on C=N bond. Further synthetic

developpements are under study in our group.
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