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ABSTRACT 

The effect of solvents and temperature on the optical absorption 

spectrum of a number of substituted aromatic-disulfides is reported. 

Theprobl¢ms offered by,the disulfide link and the exchange. reac

tions between disulfides, and between disulfides and thiols, are receiving 

incr..easing attention. Recently the base -catalyzed exchange between var

ious alkyl disulfides and the corresponding thiols was studied by means of 
. I ' 

a radioactive-tracer technique. Our initial purpose was to extend these 

inve stigations to a!arge number of compounds in a variety of experiment

al conditions using a spectrophotometric technique that, if applicable, 

would have been incomp;hably fa'ster. 

/ To evaluate the possibilities of this approach, it was, in the first 

place, necessary to determine the absorption spectra of a number of 

disulfides. Becau~e the literature gives little data on this subject, we 

undertook the determination of the spectra. Aromatic disulfides were 

chosen for consideration since they are likely to exhibit upon substitution 

,the largest spectral variati'ons. 

The p.,.dimethylamino derivative was prepared by the reaction of 

sulfur monochloride with p-dimethyl aniline. 2 Other disulfides were' 

prepared by oxidation of the corresponding thiol. Some were Eastman 
( . 

Kodak products that had 'been recrystallized. 

A Cary Model- 14 spectrophotometer was used. Spictra were taken 
o 

at room temperature and at - 150 . For the low-temperature spectra, 

the absorption cell was placed In a Dewar flask equipped with an, optical
( 

I 
Fava, Iliceto, and Camera., J. Am. Chern. Soc., in press. 

2 V.Mertz and W. Weith., Ber. 19, 1571 (1886). 
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quartz window and nitrogen gas was circulated in the flask. T'emperature s 

down to - 150
0 

may be reached by regulating the gas flow. The spectra of 

the aromatic disulfides are given in the following figures. 

The work described in this paper was sponsored in part by the U. S. 

Atomic Energy Commission' and in part by the Chemistry Department, 

University of Cali(ornia; Ber~eley, California. 
\ 
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Fig. 1. Effe ct of nuclear para substitution on absorption spectrum 
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Fig. 2. Effect of nuclear ortho substitution on absorption spectrum 
of diph,enyl disulfide. 



4.0 

3.0 

v.) 

gI 
.2 2.0 

1.0 

0.0 

200 

., , 

-6-

\ 
\ 
\ 
\ 
I' 
I 
\ 
\ 
\ 
\ 
\ 

\ 
\ 
\ 
\ 
\ 
I 
I 
\ 
\ 
\ 
\ 
\ 

~Q-s- ) 
\ eOOH 2 

in isopropanol 

\ 
\ 
\ 
\ 
\ 
~ 
~ 

in 0.2 N NaOH 

250 300 350 

, , , , , , 

400 

, , , , , , 
\ 
\ 

450 

UCRL-3568 

500 m~ 

MU-12295 

Fig. 3. Effect of base on absorption spec~rurn of or tho-car boxy-
diphenyl disulfide. __ 

\ 



w 
CI 

4.0 

3.0 

.2 2.0 

1.0 

0.0 

,"" .... ~\ 
\ 
\ 
I 
\ 
\ 
I 
I 

\ 
\ 

\ 
\ 
\ 

\ 
\ , , 

\ , 

-7-

\ 
\ 

\ 
\ 
\ 
I 
I' 

I 
\ 
.\ 

.\ 
I 
\ . 
\ 
I 
\ 
\ 
\ 
I 
\ 
I 
\ 

~CH3)2N OS~)2 \ 

200' 250 

.,\. 
\ ' 

I' 
I 
I 
\ 
\ 
I 

in C yc!ohexo~e '. 
\ 
\ 

int.2 N HC! \ 

300 350 "400 450 

/ 

500 mlJ 
MU-12296 

UCRL- 3568 

Fig. 4. Effect of acid on absorption spectruITl of .para-diITlethyl-
3,ITlinodiphenyl disulfide. 

( 



- 8- UCRL-3568 

/1 
.5 I \ 

I \ 
I \ 
I \ 

I \ 
\ 

I \ 
I \ 
I \ , \ 

\ I \ , 
\ 

A \ 
, 

\ , \ \ I \ 
"\ I , 
\ I , 
\ I \ , 

I \ , 
\ 

-\ ' .......... " \ 
\ 
\ 
\ 

0 .3 \ 
\ 
\ 
\ 
\ 
\ 
\ 
\ 
\ , 
\ 

~CH3)2No-S-)2 
\ 

.2 \ , 
\ 
\ 

in isopentone - \ 
\ 

Me cyclohexone \ , 
\ 

--- Room temp .. 
, 
\ 
\ .1 , 
\ 

-150 0 , 
\ 
\ 
\ 

.25 
0 

200 250 300 350 I 400 mil 
MU-12297 

Fig. 5. Effect of temperature on absorption spectrum of para
dimethylaminodiphenyl disulfide. 

I 



I-

-9- UCRL- 3568 

(02NOS1
2 

in isopentane- isopropanol 

Room temp . 

. 9 
-130° 

.8 
1", 

I I 
I \ 
I \ 

.7 I \ 
I \ , \ , \ , , 

\ , 
I 

.6 I , 
0 

, , . 
I I 
I , 

I , 
.5 I , 

I I 
I I , , 

I I , , 
14 I I 

I 
, 

I I 
I I \ , 
\ 

.3 
, I , , , \ 

I 
, 

I I 
I , 

I I 

.2 I , 
I 

I 
, , , , , \ , , \ 

V \ 

.1 
\ 
\ , , , , , ... ... 

200 250 300 350 400 mJJ 
MU-12298 

Fig. 6. Effect of temperature on absorption spectrum of para
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