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several portions of ethanol, then ether, and dried to give 
5.8 g. (58%) of recovered 111, m.p. 201.9-203' with gas 
evolution. Addit,ional small quantities of I11 separated from 
the mother liquor; however, no crystalline 2-aminoethane- 
thiol hydrochloride was isolated. 

2-Aminoethylbenzyl diththiocarbonate hydrochloride (V). A 
solution of 2-benzylthio-2-thiazoline* (41.9 g., 0.2 mole) in 
500 ml. of 6N hydrochloric acid was heatjed under reflux for 
2 hr. After storage at  0' for 1 hr., the crystalline product 
was removed by suction filtration and dried in a vacuum 
desiccator. The yield of V, m.p. 172.2-175.2' (lit.,4 m.p. 
175"), was 43.6 g. (82.8%). A sample recrystallized from hot 
glacial acetic acid melted a t  177.9-178.7'. 
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In neutrd solution 4-dimethylaminoazobenzene 
displays a strong absorption band at 420 mp 
which in acidic solution is replaced by one band at  
520 mp and another a t  320 mp.l Absorption in the 
520 mp region has been associated with the azo- 
nium cation (Ia) to which can be attributed a high 
degree of stabilization by charge-resonancez while 
the 320 mp peak is considered to be due to the am- 
monium cation (Ib) essentially because azobenzene 
in neutral solution also absorbs strongly at  320 
mp.lp3 

Further, it has been p ~ s t u l a t e d ' ~ ~  that both cat- 
ions exist together in solution as a tautomeric 
equilibrium mixture (IaSIb) ; support for these 
interpretations has come from several s o ~ r c e s . ~ , ~ ~ ~  

Ia 

Klotz, Fiess, Chen Ho, and Mellody,' however,, 
have questioned the validity of attributing the 
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Absorption spectra: Stilbene in neutral aqueous- 
ethanol (-); 4Dimethylaminostilbene in neutral 
(- - -) and acidic (2N sulfuric acid) aqueous-ethanol 
(-.-.- 1 

Fig. 1. 

absorption at 520 mp to the ion (Ia) and have at- 
tempted to reconcile addition of a proton solely a t  
the dimethylamino- group (Ib) with an absorption 
shift to longer wave lengths. Criticisms of this view 
have already been raised by some  author^.^,^,^ 

In  an attempt to bring fresh evidence to bear on 
this question the ultraviolet absorption spectrum of 
4dimethylaminostilbene (11) has been examined 
in 50% aqueous-ethanol under acidic (2N sulfuric 
acid) and neutral conditions and the separate 
curves have been compared with that of stilbene 
in neutral solution. (See Fig. 1.) 4-Dimethylamino- 
stilbene is isosteric with 4-dimethylaminoazo- 

benzene but unlike the azo-compound possesses 
only one basic center and should therefore add a 
proton only a t  the dimethylamino- group. 

The spectrum of 4-dimethylaminostilbene, as 
shown, in acidic solution is very nearly identical 
with that of stilbene in neutral solution and defi- 
nitely reveals no absorption at wave lengths higher 
than the main band of the parent free base. These 
observations fail to lend support to the spectral 
interpretations suggested by Klotz et al.7 On the 
other hand the assignment of the 320 mp band, 
shown by 4dimethylaminoazobenzene in acidic 
solution, to the ammonium cation (Ib) is clearly 
reinforced . 

EXPERIMENTAL 

Absorption spectra. A Hilger Uvispek Spectrophotometer 
was used to  determine the spectra. The appropriate solvent 
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in each case was prepared from equal volumes of absolute 
ethanol and either distilled water or 4N sulfuric acid. Im- 
mediately prior to use the samples of stilbene and 4-di- 
methylaminostilbene were purified by chromatography on 
alumina followed by recrystallization from ethanol thereby, 
ensuring that any traces of the cis isomers were removed. 
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The importance of spectral properties of scintil- 
lators has been o ~ t l i n e d , ~ ? ~  at  which time the ab- 
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sorption and emission spectra of a variety of aryl- 
substituted oxazoles were reported. Similar data 
have been obtained for another important class of 
liquid scintillator solutes, the lJ3,4-oxadizaoles. 
The synthesis4 of these compounds and evaluation 
as liquid scintillator solutes6 have been reported 
previously. Two new pyridyl derivatives are de- 
scribed in the Experimental. 

The absorption and fluorescence data are pre- 
sented in Table I; the mean wave length, x, is 
that wave length which bisects the area under the 
fluorescence spectrum. 

The effect of an oxadiazole nucleus on the spec- 
trum of an aromatic system is very similar to that 
of a p-phenylene group. p-Terphenyl (Amax 280, 
e 2.5 X lo4), p-quaterphenyl (Am, 300, E 3.9 X 
lo4), and p-quinquephenyl (A,,, 310, E 6.3 X 104)6 
may be compared with the five analogous oxadi- 
azoles having the equivalent number of rings. 
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TABLE I 
ABSORPTION AND FLUORESCENCE SPECTRAL  DATA^ 

282 
300b 
313 
310 
292 
298 
285 
284 
308 
317 
308 
289 
30 1 
283 
294 
297 
303 
313b 
33 1 
297 
313 
335 
332 
29gb 

315c 

2 .6  
4 . 5  
1.8 
2.7 
3 . 3  
2.4 
2 .3  
2.5 
4 . 0  
2 . 3  
3 . 2  
3.1 
3 . 3  
2.4 
3.2 
3.6 
3 . 7  
6 .1  
3 .6  
2.6 
2.4 
2.3 
3 .3  
4.0 

4.8 

336 
364 
372 
364 
364 
373 
355 
335 
372 
380 
366 
342 
356 
335 
344 
347 
344 
378 
406 
355 
377 
392 
370 
354 

3 73 

350 
380 
392 - 
- 
- 
- 
353 
390 
396 
382 
354 
370 
350 
362 
360 

396 
422 
3 70 
390 
408 
388 
370 

390 

- 

360 
388 
392 
380 
372 
388 
362 
360 
394 
402 
386 
366 
380 
358 
370 
3 74 
382 
396 
442 
378 
420 
412 
388 
378 

392 

a Wave lengths are in mu; the solvent was cyclohexane for absorption and toluene for fluorescence unless otherwise indi- 
cated. Solvent was 2% chloroform in cyclohexane. Solvent was chloroform; a band at  325 mu, E 4.8 X lo4, is also present. 


