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Molecular weights were determined by thermoelectric measure-
ment.

Reduction of Bispirodienone 6 (Standard Procedure).—A solu-
tion of bispirodienone 6 (R = H)? (575 mg, 1 mmol) and benz-
pinacol (400 mg, 1.09 mmol) in dimethylformamide (6 mil) was
kept at 160° for 3 min. Addition of water to the colorless solu-
tion gave a crystalline precipitate of bisphenol 3 (R = H): yield
560 mg (97%); mp 233-234°. The mixture melting point with
authentic? material was not depressed.

3,5-Di-t-butyl-4’-phenylfuchsone (4, R = Phenyl).—A solution
of 4-phenylbenzophenone (1, R = phenyl) (1.29 g, 5 mmol)
and 2,6-di-t-butylphenol (2.06 g, 10 mmol) in acetone (60 ml)
was irradiated (GE 100-W AH/4) under nitrogen for 4 hr. Vac-
uum evaporation of solvent from the light yellow reaction mixture
gave an oily residue from which 100 mg (7.7%) of 4-phenyl-
benzophenonepinacol, mp 193-195°, was removed by filtration
after treatment with 10 ml of methanol. Upon acidification of
the methanol filtrate with 1 drop of concentrated hydrochloric
acid dissolved in 1 ml of methanol, the yellow-orange 3,5-di-t-
butyl-4/-phenylfuchsone precipitated. It was removed by
filtration and reerystallized from a boiling chloroform—methanol
mixture: yield 1.42 g (63%); mp 192-193°; uv spectrum (in
CH;0H ) Amax 283 my (e 19,000), 387 (31,500).

Anal. Caled for CuHyO: C, 88.74; H, 7.67; mol wt,
446.64. Found: C, 83.80; H, 7.77; mol wt (in benzene), 438.

4,4'-Dihydroxy-4'’-phenyl-3,3’,5,5'-tetra-{-butyltetraphenyl-
methane (5, R = Phenyl).—A suspension of 4-phenylbenzo-
phenone (1.29 g, 5 mmol) in a solution of 2,8-di-t-butylphenol
(1.54 g, 7.5 mmol) in methanol (65 ml) containing hydrochloric
acid (0.1 ml) was irradiated under nitrogen for 3 hr (Philips
HPK, 125 W). A colorless precipitate formed as the benzo-
phenone dissolved during the reaction. Partial vacuum evapo-
ration of the solvent gave 1.7 g of crystalline residue. It was
treated with 200 ml of boiling methanol. Hot filtration gave 200
mg (15%) of methanol-insoluble 4-phenylbenzophenonepinacol,
mp 198-199° (lit.5 mp 198-199°).

Anal. Caled for CxHsO;: C, 88.00; H, 5.83; mol wt,
518.62. Found: C,87.85; H,5.82.

After partial vacuum evaporation of the solvent from the fil-
trate crystalline bisphenol 5 (R = phenyl) precipitated: yield
1.3g (53%); mp 169-170°.

Anal. Caled for CyHs0.: C, 86.45; H, 8.65; mol wt,
652.92. Found: C, 86.31; H, 8.82; mol wt (in acetone), 610.

Oxidation of 4,4’-Dihydroxy-4'’-phenyl-3,3',5,5'-tetra-t-butyl-
tetraphenylmethane (6, R = Phenyl).—A suspension of active
manganese dioxide® (6.5 g) in a solution of 5 (R = phenyl) (652
mg, 1 mmol) in benzene (50 ml) was shaken for 30 min. Filtra-
tion and vacuum evaporation of the filtrate gave a solid orange
residue which was recrystallized by dissolving it in a little warm
benzene and adding methanol: yield 600 mg (929); mp 240-
250° dec; ir spectrum (in KBr), no OH absorption, cyclohexa-
dienone absorption at 1620-1645 cm .

Anal. Caled for CyHO,: C, 86.72; H, 8.36; mol wt,
650.90. Found: C, 86.56; H, 8.36; mol wt (in benzene), 639.

Registry No.—4 (R = Ph), 19886-68-1; 5 (R = Ph),
10886-69-2; 6 (R = Ph), 10922-48-6.
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Bunyan and Cadogan®? have shown that 2-nitroso-
diphenyl reacts with triethyl phosphite at 0-5° in

The Journal of Organic Chemistry

benzene solution to give carbazole in 789, yield. It
was postulated that an intermediate nitrene may be
involved.2® We were interested in investigating the
readily available 1,5-diphenyl-3-methyl-4-nitrosopyra-
zolet (1) in this reaction. The nitrene intermediate
from 1 might lead to an indolo[2,3-d]pyrazole, but
alternatively, the singlet nitrene might be ex-
pected also to attract electrons from the pyrazole
ring.
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When 1,5-diphenyl-3-methyl-4-nitrosopyrazole (1)
was treated with triethyl phosphite in benzene solution
at 0-5°, according to the general method of Bunyan
and Cadogan,? no apparent reaction took place. How-
ever, when the mixture was heated under reflux, a
vellow solid, CiHjoN», was isolated. The ir spectrum

(1) P.J. Bunyar and J. I. G, Cadogan, Proc. Chem. Soc., 78 (1962).

(2) P.J. Bunyan and J. I. G, Cadogan, J. Chem. Soc., 42 (1963).

(8) J. I. G. Cadogan, Quart. Rev. (London), 28, 222 (1968).

(4) C. N. O’Callaghan and D. Twomey, Proc. Roy. Irish Acad. Sect. B.,
64 (13), 187 (1965); Chem. Abstr., 68, 121914 (1966).
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showed weak absorption at 2210 em~!, attributable to
a nitrile group, and no NH or OH absorption. The
nmr speetrum showed only aromatic protons and no
CH; protons. These data were consistent with phenyl-
(phenylimino)acetonitrile (3), and this structure was
confirmed by comparison (infrared, melting point,
and nuclear magnetic resonance) with an authentic
sample.5

Subsequently, it was found that the reaction could
be carried out somewhat more conveniently by simply
heating equimolar amounts of 1,5-diphenyl-3-methyl-
4-nitrosopyrazole (1) and triethyl phosphite on the
steam bath. An exothermic reaction took place and a
small amount of liquid distilled from the reaction mix-
ture. Redistillation of the distillate gave a colorless
liquid boiling at 80° which was identified as aceto-
nitrile. Phenyl(phenylimino)acetonitrile (3) was ob-
tained from the reaction mixture in 709, yield.

The products obtained may be explained by the
mechanism outlined in Scheme I. The reaction is thus
a type of heterolytic fragmentation® which differs from
those investigated previously in that a nitrene 2 may
be involved as an intermediate. However, it is pos-
sible that a concerted reaction (e.g., 4) takes place
without the formation of an intermediate nitrene.’

Experimental Section®

Phenyl(phenylimino)acetonitrile (5).—A mixture of 7.89 g
(0.03 mol) of 1,5-diphenyl-3-methyl-4-nitrosopyrazole,* 4.98 g
(0.03 mol) of triethyl phosphite, and 120 ml of dry benzene was
heated under reflux for 13 hr using a condenser closed off with a
calcium chloride tube. The benzene was removed by distillation
and the residue was heated on the steam bath under vacuum
(<1 mm). The oil was allowed to cool and was poured into
water. The solid was removed by filtration and was recrystallized
from ethanol. There was obtained 3.05 g of yellow prisms melt-
ing at 73-74°.

Anal. Caled for Ci.HN,: C, 81.53; H, 4.89;
Found: C, 81.40; H, 4.82; N, 13.70; m/e, 206.

When equimolar amounts {7.89 g (0.03 mol) of 1,5-diphenyl-3-
methyl-4-nitrosopyrazole and 4.98 g (0.03 mol) of triethyl phos-
phite] of reactants were heated on the steam bath without any
solvent in a flask containing a side arm for distillation, an exo-
thermic reaction took place and several milliliters of distillate
was obtained. The residue was poured into water and the solid
was removed by filtration and recrystallized from ethanol.
There was obtained 4.34 g (70%) of yellow-green platelets melting
at 67-71°. Further recrystallization from ethanol raised the
melting point to 73-74°. The product was identical (mixture
melting point and comparison infrared spectra) with that
obtained above.

N, 13.58.

Registry No.—1, 7171-64-4; 3, 4686-14-0; triethyl
phosphite, 122-52-1.
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Benzyne from phthalic anhydride reacts with thio-
phene at 690° to give naphthalene and benzothiophene
by 1,4 and 1,2 addition, respectively, as well as phenyl-

thiophene by insertion (Scheme I).! The ratio of naph-
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thalene to benzothiophene is about 9:1, implying nearly
the same preference for 1,4 over 1,2 addition as was in-
ferred from the reaction of benzyne with dichloroben-
zenes and pyridine at the same temperature,®® and re-
flecting the strong tendency of benzyne to act as a di-
enophile at high temperatures as well as in solution.4

As the formation of naphthalene from phthalic anhy-
dride and thiophene requires the extrusion of a sulfur
atom, products arising from the reaction of such sulfur,
possibly monatomie and hence highly reactive’ with
thiophene might be expected. Sulfur atoms have been
formed by photolysis of COS rather than by heating
sulfur; the high S-8 bond energy of about 101 keal/
mol® would ordinarily require temperatures at which
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