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The metabolic profile of diphenylmethane is being re-investigated in these lab- 
oratories* as an extension of the stimulating work by Stroud3, Butler et d4*‘, Leib- 
man6, Robinson and Williams7*8, Eliisong, Hespe et aLEo and Focht and AlexandeP*” 
(schemes l-3). Based on their reports and previous studies on the metabolism of 
fluorene13-16, a thin-layer chromatographic (TLC) assay was desired which would 
simultaneously separate diphenylmethane, benzhydrol, o-hydroxydiphenylmethane, 
and p-hydroxydiphenylmethane. While several thin-layer methods are capable of 
chromatographing benzhydrol in the presence of other compounds6~‘1~12~17-*o, these 
systems do not adequately separate it from either orrho- or para-hydroxydiphenyl- 
methane. This paper describes a rapid thin-layer method which can be used to sep- 
arate and qualitatively detect benzhydrol in the presence of diphenyhnethane, u- 
hydrdxydiphenylmethane, and p-hydroxydiphenylmethane. 



Tkin-Zayer &.rAziztograpkic procedure 
Silica gel G and silica gel GF (250 pm; prescored 20 x 20 cm). or alumina 

neuti (250 pm; 5 x 20 cm) plates were obtain& commercially (Analtech, Newark, 
Del., U.S.A.) and developed in the solvent systems described in the legend .of Table 
I. Ascending analytical TLC was performed by marking plates into l-cm channels 
and developtig them to 8 height of LO cm in soivenf; s&u-at& tanks (Kontes Glass 
Co.). In this procedure 100 ml of each of the respective solvent systems (A-D) were 
added to chromatography tanks lined with Whatman No. 1 filter paper. One hour 
was allowed to -elapse before thin-layers were placed in the TLC chambers for de- 
velopment. Thin-layers were developed at temperames ranging from 21.5 to 27.0”. 
Spotting of the analytical thin layers was performed with Kontes l-p1 spotting pipets. 

Reagents 

All reagents and solvents used were of aualytical grade or comparable quality 
and used without further purikation, with the exception of diethylamine (Et,NH), 
which required distillation when it acquired a yellow color. 

Sample preparation 

Diphenylmethane (I) was obtained commercially (Eastman, Rochester, N-Y., 
U.S.A. and Aldrich, ~MiIwaukee, Wise., U.S.A_) and distilled prior to its use. Benz- 
hydrol(2) was obtained from Aldrich, and recrystallize from ligroine prior to its 
use. u-Hydroxydiphenylmethane (3) and p-hydroxydiphenylmethane (4) were ob- 
tained from Aldrich, and recrystalked from hexanes and n-pedane, respectively. 2,2’- 
Dihydroxydiphenylmethane (5) and 4,4’-dihydroxydiphenyhnethane (6) were obtained 
from Pfaltz and Bauer (Stamford, Corm., U.S.A.) and used without further p&&z&ion 
after establishing their homogeneity in the TLC systems described in this report. Benzo- 
pheizone (7) was obtained from J. T. Baker (Phillipsburgh, N-J., U.S.A.) and re- 
crystallized from 95% ethanol prior to its use. Benzoic acid (S), u-hydroxybenzoic 
acid (9), m-hydroxyhenzoic acid (lo), p-hydroxybenzoic acid (1 I), and phenylacetic 
acid (12) were obtained commercially [Mzdlinckrodt, St. Louis, MO., U.S.A.; Fisher 
S&en&c, Pittsburgh, Pa., U.S.A.; Aldrich (10 and II), and Sigma (St. Louis, MO., 
U.S.A., respectively] and used without further pmikation afkx establishing their 
homogeneity with silica gel GF TLC, employing ethanol-N&OH-H,0 (80:4:16) as 
developing solventzl. 

Stan&d sokirions 
Solutions containing 0.5, 1.0, 2.0, 5.0, 7.5, 10.0 and to EOmg/ml of com- 

porrmis 1-7 were prepared individually and as mixtures by dissolving these compounds 
in ethyl acetate, acetone, OF abs. methanol. Sol&ions of compounds S-12 were pre- 
pared individually or as mix-s by dissolving 2.0, 5.0, 10.0 and 15 mg/mi of each 
compound in 95% ethanol. Aliqudts of 1 yl of the resulting solutions Were spotted 
on the thin-layers prior to their development-in solvent systems A-D. 

Tkin-k&r detection metho& 

Spots obtained from standard soktions developed on silica gel GF layers were 
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detected by fluorescence quenching achieved by viewing the plates under 254 nm W 
irradiation. Phenolic compounds developed on silica gel G, GF and alumina neutral 

layers were detected in three ways : (I) by spraying thin-layers with a 0.2 % solution 
of potassium permanganate in 5% sodium carbonatez2; (2) by allowing thin-layers 
to stay for 5 miu in a &amber containing molecular iodine; and (3) through air 
oxidation, by allowing plates to sit on a bench top for 24 h. 

Benzhydrol was detected on silica gel G, GF and alumina neutral layers after 
spraying the plates with concentrated HzS04. In those instances where concentrated 
H$O+ was used to spray the thin-layers, heating was not required. Both diphenyl- 
methane and benzophenone were visualized on silica gel G, GF and alumina neutral 
layers by spraying with a loo/, (v/v) ethanolic solution of hydrochloric acid con- 
taining 0.5 % 2+dinitrophenylhydrazine~. 

RESULTS AND DISCUSSION 

The TLC data on the separation and detection of diphenylmethane and its 
regioisomeric alcohols are given in Tables I and II. Compounds 7-12 were included 
in this study to demonstrate the utility of the TLC method in separating several types 
of compounds which could conceivably be formed from the oxidation of 111*22*2’. 

TABLE I 

TLC OF DIPHENYLMETHANE AND SEVERAL OF ITS POTENTIAL OXIDATION 
PRODU- 

Solvent systems employing silica gel G or silica gel GF: A = Ct&-CI-ICl~Et~NH (5:4:1); B = 
CHCl&& (1 :l); C = CJ&. Solvent system employing alumina neutral: D = CHClrCsEI, (1 :l). 

CORZpOKRd RF’ is solvent system 

A B c D 

1 
2 
3 
4 
5 
6 - 
7 
8 
9 

10 - 
11 
12 

0.88 0.55 0.71 0.77 
0.60 0.30 0.25 0.40 
O-48 0.38 0.35 0.33 
0.35 0.23 0.20 0.20 
0.00 0.08 0.06 0.06 
0.08 0.00 0.00 0.00 
0.74 0.48 0.50 0.60 
0.00 0.00 0.00 0.00 

0.00 0.00 0.00 0.00 

* Mean of 30 determinations. 

Solvent system A has been found’to be the more useful of the solvent systems for 
routinely separating l-4. In contrast, solvent system C shows only limited resolutions 
for compound 2 and 4. It is interesting to note that the mobility of benzbydrol(2) 
and o-hydroxydiphenylmetbane (3) change in solvent systems A and D, and B and 

-C. When these data are combined with the detection methods shown in Table II, 
a highly specific TLC assay results for determining the presence of benzhydrol in 
simple fnixtures. 
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TABLE n 
COLORS OBSERVED AND DJZTECFION LIMITS FOR DIPHENYLMETHA NEANDETS 
POTENTIAL OXIDATION PRODUCTS 

Compound Silica gel GF and silica gel G 

1 
2 
3 
4 
5 
6 
7 
8-12 

Blue (4) Yellow (1) 
Blue (4) Yellow (3) 
Blue (4.5) Yellow (0.7) 
Blue (4-S) Yellow (0.7) 
BIue (3) Yellow (0.7) 
Blue (2) YelIow (OS) 
Blue (2) - 
Blue (6) Yellow (2)“’ 

Brown (2) 
- 
Brown (1) 
Brown (1) 
Brown (0.8) 
Brown (0.8) 
- 

*.t - 

- O=ww (1) 
- Yellow (0.7) - 
Brown(l) - - 
Brown (1) - - 
Brown(l) - - 
Brown (1) - -, 
- - Yellow (1) 
- - - 

1 
2 
3 
4 
5 
6 
7 
8-12 

- 
- 
- 
- 
- 
- 
- 
- 

- Brown (1.2) - - Orange (2) 
- - - Yellow (0.7) - 
Yellow (0.7) Brown (1) Brown (1.5) - - 
Yelfow (0.7) Brown (1) Browu(l.5) - - 

Yellow (0.6) Brown (0.8) Brown (1) - - 

Yellow (0.6) Brown (0.8) Brown(l) - - 
- - - - Orange (1) 
Yellow (1.5)“’ - *** - - - 

* Mean of 30 determinztions. 
l * Results are comparable using silica gel GF and G. 

*** Beuzoic aud phenylacetic acids were not visual&d by this technique. 

One problem associated with the TLC method occurs with solvent system A. 
In this system diethylamine hydrochloridex (Et&H-HCl) precipitates out of the so- 
lution about 6 h after its preparation. However, the results of TLC separations of 
14, do not seem to be adversely affected by the presence of small amounts of this 
salt. The presence of E&NH-HCl does not affect the a&al&e permanganate test for 
3 and 4, nor does it affect the H,SOd spray test for 2, but it does interfere with the 
UV detection method for 3 and 4 on silica gel GF thin-layers. 

If more polar solvent systems are employed to eliminate the problem discussed 
above, there is a general decrease in the resolution between comp&nds 2-4. These 
results have been observed with several solvent system~~~~~~~‘-~~ which contain acetic 
acid, aqueous ammonia or ethanol. Likewise, using bases like piperidine and pycidine 
in solvent systems A and B also leads to decreased resolution of compounds 2-4. 
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