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between 2 and 3 via aminals as shown below in eq 1. After 
standing for about 24 h at  room temperature, the trans isomer 
content of 2 increased to -65%. Separation of the resulting 
2 and 3 was not attempted but should be possible by distilla- 
tion or fractional crystallization. Repeated equilibration with 
trans-enriched samples of 2 and 3c would even further in- 
crease the t rans  content of 2. 

R'NH 

R'NH- + R"K-CHR" e 'CHR"' 
/ 

R"NH 
z- R"NH? + R"=CHR'  (1) 

C6H5 R' = cis-]%; R" = trans-R; R"' = 

The isomer distribution in all samples of amine 2 and imine 
3 can be measured from the 13C-NMR spectra of the samples. 
Use of 13C rather than H NMR for the analysis is desirable as 
shift reagents are needed to separate coincident peaks in the 
proton spectra of the isomer  mixture^.^ Table I lists the 13C 
chemical shifts of the compounds studied. The chemical shifts 
of several carbon positions, especially C-5, differ sufficiently 
to determine the isomer distribution by integration of peak 
areas. 

Experimental Sectionlo 
Star t ing  Materials. The required isomeric bis(4-btmzvli- 

g (0.005 mol) of 3c. 13C-NMR analysis of the mixture after 24 h reveals 
a change of the cis-trans ratio of the amine 2 to 33:66 and of the. imine 
3 to 35535. 

Registry No.-1, 101-77-9; benzaldehyde, 100-52-7. 
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During the base-catalyzed condensation of 2,2'-dimethyl- 
benzil (1) with 1,3-diphenyl-2-propanone to prepare the 
reddish-black 2,5-diphenyl-3,4-bis(o-tolyl)cyclopentadi- 
enone,l a crystalline, colorless side product (2) was isolated 
in 9% yield, mp 155-157 "C. Ultimate analysis agreed with the 
formula C16HI402, identical with that of the starting material, 
2,2'-dimethylbenzil. 2 was insoluble in aqueous alkali. 
Treatment of 2 with alkali in alcohol restored a yellow color. 
The infrared spectrum showed the following peaks: 3400 (s, 
tertiary OH), 1700 cm-l (s, C=O), 1602 (m, Ar), 1210 (s, 
C-0, C=O), 1055 (s, CO), 960 (w, Ar), and 745,730, and 715 
cm-1 (ortho-disubstituted Ar). The 300-MHz NMR spectrum 
(CDC13) revealed peaks a t  d 2.348 (3 H, s, ArCHs), 2.86 (1 H, 
s,OH),3.58(2H,s,ArCH~),7.16(1H,m,tolylH3),7.24(2H, 
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m,  tolyl H4, Hs), 7.37 (1 H, d ,  J = 8.0 Hz, tolyl He), 7.47 (1 H, 
d, J = 7.5 Hz, indanone H4), 7.48 (1 H, t ,  J = 7.5 Hz, indanone 
H 6 ) , 7 . 7 0 ( 1 H , d , t , J  = 1.3,7.5Hz,indanoneHj),and7.94(1 
H, d,  J = 7.5 Hz, indanone Hy). Mass spectral  analysis ex- 
hibited peaks at 238, 5120, 119, and  91. These  data are  in 
agreement with %hydroxy- 2- (0  -tolyl) - 1 -indanone as t h e  
structure of 2. 

2 may be envisaged as forming from 1 via an intramolecular 
aldol condensation (Scheme I). T h e  reversible arrows, char- 
acteristic of t he  aldol condensation, rationalize the  formation 
of a yellow color [l?] when 2 is t reated with alcoholic alkali. 

T h e  peaks in t h e  mass spectrum may be rationalized by 
decomposition as shown in Scheme 11. The peak at 220 might 
be accounted for by dehydration of 2 to t h e  corresponding 
indenone in a parallel reaction. Cleavage of benzil t o  benzoyl 
in the  mass spectrometer has been previously reportede2 

T o  the  authors '  knowledge this  kind of rearrangement of 
a methylated benzil under basic conditions has  not  been re- 
ported.  However, a photochemical reaction producing an 
analogous indanone has  been 0bserved3,~ (eq 1). Therefore 1 

0 0  0 

C-C--CH, I I I I  pentane h v  , Q)+ (1) 
CH, 

R 
R- H, CH- 

was subjected t o  photochemical conditions. In t h e  presence 
of ultraviolet light in carbon disulfide, 1 afforded 2 in 60% 
yield. I t  thus became necessary to  ascertain whether light was 
impor tan t  in the  base-catalyzed reaction. I n  the  dark  t h e  

I 
I mass 11 9 

mass 220 mass 91 

base-catalyzed reaction was shown to  produce 2, t hus  
suggesting that the base-catalyzed reaction and photochemical 
reaction are  distinctly different reactions. 

Experimental Section 
2-Hydroxy-2-(o-tolyl)-l-indanone and 2,5-Diphenyl-3,4- 

bis( o-toly1)cyclopentadienone. A solution of 0.224 g (0.94 mmol) 
of 2,2'-dimethylbenzil and 0.237 g (1.13 mmol) of 1,3-diphenyl-2- 
propanone in 1.0 mL of triethylene glycol was heated to 95 "C. Triton 
B (0.4 mL) was added and the solution was kept at  95-100 "C for 20 
min. The solution turned dark purple upon addition of the catalyst. 
After cooling to room temperature, about 10 mL each of benzene and 
water were added. Separation of the benzene layer and distillation 
of the benzene at about 100 mm left a thick, purple oil, which was 
stored in a vacuum desiccator. After 1 h of standing, crystals formed, 
which were washed with about 3 mL of cyclohexane-benzene (95:5) 
and filtered quickly. Washing the crystals with a few drops of cold 
methanol afforded 0.020 g (9.0%) of 2, mp 155-157 "C. Anal. Calcd 
for C16H1402: C, 80.65; H, 5.92. Found: C, 80.54; H, 6.21. 

The purple liquid remaining after filtration of 2 was evaporated 
to dryness in vacuo, dissolved in a small amount of cyclohexane- 
benzene (95:5), and chromatographed on a column of neutral alumina 
(14 X 2.5 cm) using the same solvent as eluant. A yellow and a purple 
band separated. The column was cut and the alumina containing the 
purple band was extracted in a Soxhlet apparatus with 125 mL of 
benzene until the alumina was colorless. Distillation of the benzene 
left 0.027 g of purple crystals, which were recrystallized from 3 mL 
of methanol to give 0.015 g (3.9%) of purple-black product, mp 
205-207.5 "C (lit.5 mp 203-204 "C). 
2-Hydroxy-2-(o-tolyl)-l-indanone. A. Base Catalyzed. A so- 

lution of 0.0687 g (0.288 mmol) of 2,2'-dimethylbenzil in 1.0 mL of 
triethylene glycol was heated in an oil bath to 100-105 "C. Addition 
of 0.4 mL of Triton B turned the solution red. After 20 min the solu- 
tion was green and it was heated 5 min more. Benzene (15 mL) was 
added and the solution was washed with three 5-mL portions of water 
at which stage the solutior. was amber. The benzene layer was distilled 
slowly leaving brown crystals which turned colorless upon washing 
with cyclohexane-benzene (19:l): 7.2 mg (0.0302 mmol, 10.6%); mp 
155-157 "C. 

B. Photochemical. A solution of 0.050 g (0.210 mmol) of 2,2'- 
dimethylbenzil in 17 mL of carbon disulfide was irradiated at  room 
temperature for 5 h using a Curtis Lighting light fixture holding a GE 
Bulb UA-3GE360W attached to a G. W. Gates & Co. rower Supply, 
Model 420-U1. Concentration of the solution and cooling afforded 
0.030 g (0.126 mmol, 60%) of colorless 2, mp 154-156 "C. 
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