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Abstract: Tetra-zert.butylpyrazole (4) and tetra-fers.butylthiophene (11) were prepared starting from the seven
membered cycloalkyne 1 and a reductive desulfurization in the last step. Some reactions of 4 and 11 are
described. X-ray structural analyses of 11 and the corresponding S,S-dioxide were carried out.

The influence of several zerr.butyl groups on the structural parameters, the spectroscopic properties
and the reactivity of aromatic compounds have been the subject of many publications.! Whereas 3,4 and
3,5-di-rert.butylpyrazole2,3 and all possible di-tert.butylthiophenes are known,* tetra-ters.-butylpyrazole
(4) and tetra-tert.butylthiophene (11)S could not be synthesized.

* In our synthetic approach to 4 and 11 we made use of the angle strained thiacycloheptyne 1,6 which
has a very reactive triple bond connected to two masked rerz.butyl groups.
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Reaction of 1 with di-terr.butyldiazomethane (n-heptane, reflux, 4.5 h) afforded the pyrazole 3 in
92% yield; the formation of 3 is explained by a migration of a zert.butyl group in 2, which is a plausible
intermediate. Reductive desulfurization with Raney nickel (dioxane, 100°C, 7 h) gave 4 in 95% yield.”
On sublimation (250°C) 3 loses igobutene to yield S (77%), which can be desulfurized with Raney nickel
to 3,4,5-tri-fert.butylpyrazole (6).8
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For the synthesis of tetra-terr.butylthiophene (11) diradical 9, which was generated by photolysis of
8, was trapped by 1; thiadiazole 8 was prepared from the dihydrazone 76 with S,CL, in 45% yield. On
irradiation of a suspension of 8 in excess 1 the thiophene 10 was obtained in 94% yield; selective re-
ductive desulfurization with Raney nickel afforded 11 (53%) as the main product.?
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The thiophene 10 was also isolated as a by-product (14%) in the reaction of 1 with zerr.butanethiol
and oxygen on irradiation with a high pressure mercury lamp (10 min); the main products were the alkene
12 (20%), 13 (27%), and the sulfine 14 (15%).10 Recently, 10 was observed in a reaction of 1 with a 1,2-
dithietane, 1!
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An X-ray crystal structural analysis of 11 was carried out at -110°C; the bond lengths and bond
angles are given below. The five membered ring is not planar any more, the torsional angle C,-C;-C,-Cs
amounts to 16.2°; the torsional angles between the serz.butyl groups are much larger: 44° between the 3-
and 4-, and 26.8° between the 2- and 3-zert.butyl groups. Thus, most of the strain is released by reduction
of the interactions between ad]acent tert.butyl groups through change of torsional angles and an elongation
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On photolysis of 11 in benzene (60h, A>300nm) loss of isobutene occurs and a tri-
tert.butylthiophene was isolated in 44% yield; an uneguivocal decision between the two alternatives,
2,3,4- (16a) and 2,3,5-tri-fert.butylthiophene (16b), could not be made based on the presently available
spectroscopic (lata.13
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Oxidation of 11 with m-chloroperbenzoic acid in CH,CL, (1 h, 20°C) gave the 2,3,4,5-tetra-
tert. butylthiophene-S,S-dioxide (15) in 75% yield. 14
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The X-ray crystal structural analysis (-110°C) of the non-aromatic 15 shows a much higher bond
alternation than in 11 (C4-C, 153.6, C,-C; 136.0 pm); in addition the torsional angle between the
tert.butyl groups at C, and C, is increased to 62.0°. The larger torsional angles compared to the corre-
sponding ones in 11 are a consequence of the larger size of the SO,-group. 15

These results demonstrate the potential of angle strained cyclic systems, i.e. cycloalkynes or cyclo-
butadienes, for the synthesis of five- and six-membered aromatic systems with four vicinal zers.butyl
groups.17-19 Tetra-rerr.butylfuran has been obtained previously via this route;!® experiments to prepare

tetra-zert.butylpyrrole from 1 are in progress.
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