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RECENTLY one of PO (G.L.) de8oribed the preparation of azothio-bensene8, 

the aulphur-analogue8 of azoqbenaene8, by the action of 8odium metal in 

boiling toluene 8olution on the oorrr8ponding thi+l8niliner; 
la 

good 

evidenoe wa8 obtained a8 to the propo8ed 8truoture of the reaction product8 

from their chemical reaotivity 
la end ultra-violet 8peotra.lb 

From Our knowledge,2 there doe8 not appear to be any 8peoifio infra-red 

study on organio moleoale8 containing NS bonds, owing perhap al8o t0 the 

8omewhat unoolllllon ooourrence of muoh bonds, We give here briefly 8om8 

rehvant infra-rod data pertaining mainly to the -NHs- part of our molaoule8, 

while a 31lore detailed report on the infra-red work i8 being prepared for 
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22 Azothio-group rtretohiug vibration8 in aeothiobenzenee 

publication eleerhere.’ The molecule6 examined are azothiobenzene 

C&-N-&CsH5 and its -Cl, -Br, 4H3, -GC? and -C& p-dieubstituted 

derivatives. The epectra were recorded on a Perkin-Elmer Model 21 double- 

beem instrument with NaCl optics, for solution6 in CC14, C2C14 and CS2 and 

partly in the eolid (ae KRr pellete) and liquid rtate. 

The general feature6 of the epeotra, as refers to the ring vibrations 

and to thoee pertaining to the subetituent group, are ae a whole in 

excellent agreement, both in position and intensity, with the recent 

detailed work by Maier and Rnglert' on azoxybenzenee, with a few noticeable 

exceptions to be diaaussed later;' such a behaviour strongly supports again 

the structure propoeed for our moleculer ae anoxy-similar. 

Referring now to the azothic-group ametrical ahd asymmetrical 

stretching vibrations, their location may be foreseen, ae a very rough 

approximation, on considering that: (a) the asoxy-group asmetrical 

-1 4 atretching vibration fallr in the range 1450-1480 cm , indicating that 

it partakee mainly the character of au -N=N- etretohing mode; 5 the eeme 
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5 R. J. W. LeF&re et al , Au& J Chem 5, 341 (1953); 
lo 26 (1957). 1192T19mAnn. Chb, 46, 
Dy'Radei, J. hz. Soa. 2143 (1956); R. l&sake and ErlGreinacher, L 
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Azothio-group atretohing vibration8 in asothiobenzenee 23 

ehould eseentially be valid for the correeponding azothio- etretching mode, 

to be expected falling therefore around the neme region; (b) also the 

azoxy-eyprmetrioal etretohing ir found, 
4 
fairly uneeneitive to rtruotural 

-1 
effeote, in the sharp range 1315-1335 em , namely in a porition not far 

from that (1200-1300 cm") normally obrerved for the etretohing mode of 

N-O bond in N-oxidea16 by oomparing now for example the mean location' of 

C-0 and C=S atretching vibrationa, from the mean ratio 3 c=o/vc=o 
I 1.1+1.6 

it ie rearonable, by simple maas effect, to expect finding the a=othio- 

-1 
group symmetrical rtretohing mode in the region 900-1100 cm . 

hooking now to the spectra, it ie easily observed (for details Bee 

ref. 3) that indeed in the suspected regions, and only there, two strong 

bands are present which cannot reasonably be identified as ring- or 

mubetituent-groupvibrations. Their approximate poeition ir ae followa: 

azothiobenaene (AT) 1070, 1448; p,p'-di-chloro-AT 1063, 1459; p,p'-dibromo- 

AT 1058, 1458; p,pl-dimethyl-AT 1062, 1448; p,p'-dimethoxy-AT 1068, 1463; 

p,p'-diphenyl-AT 1070, 1448 cm-'. 

The high inteneity of the banda and the great similarity of their form 

from oompound to compound supports well their belonging to fundamental 

stretching modem of the central part of the moleoulert the experimental 
. 

-1 
ranges are therefore 1065+6 cm for the aaynrmetrical vibration. We are 

careful however to point out that in the laok of further information, 
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Slaymaker, J. Amer. Chem. Soo. . 2233 (1957): A.-B. Katrit%lor 
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particularly of mearurementlr in polarized light on oriented eamplea,4 

some degree of unoertainty surely remain@ in our present tentative 

aasignmentr~ this is erpeoially true, M dieouesed, ' for the 

curymnetrioal mode, nhioh fall6 near to a ring vibration and in come oaaen 

cannot unequivocally be distinguished from it. 


