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ORGANIC PREPARATIONS AND PROCEDURES INT. 3(5), 227-230 (1971) 

SYNTHESES WITH AMMONIUM PEROXYDISULPHATE. 

a,@-DIAZIDOETHYLBENZENE AND a-CHLORO-8-AZIDOETHYLBENZENE 

R . O a l l i  and V.Malatesta 

I e t i t u t o  d i  Chimica del Politeonico 

Piazza L. da vinoi, S2; 2 0 1 5 3  Milano, I t a l y  

The addi t ion of two azido group8 t o  o le f in lo  double bonds has been 

aooompliehed by means of azido radioale  generated by oxidation of the 

oorreaponding ion. 1-3 

- 
N; ___) *ITs + e 

t-Butylhydroperoqrde, hydrogen peroxyde with ferrous salts, potassium 

permanganate and oerio sulphate have been used as oxidizing agents. 

The rad ioa l  anion SO;-, f r o m  ammonium peroxydieulphate, i a  parti- 

culsrly su i tab le  far oxidations via eleotron transfer. By using it in 

the present reaotion, with the proper ohoioe of solvents, we were able 

t o  obtain up t o  89% yield (based on w e o m r e d  styrene) of a,p-diazi- 

doethylbenzene from a tpone .  

4 - 

Aotually the reaotion prooeeds through oxidation of the asido ion 

t o  the oorresponding radioal ,  followed by Its attack on the double 

band and t ransfer  of the  seoond asldo group from the ferrio aeide t o  

the resulting oarbon radioal ,  aooording t o  

+ m2+ .-b so;- 

the soheme belan. 

+ so:- + Few 

so;- + (Fex3)2+.-b (Feso4)2+ + 'B3 
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R .  GALL1 A N D  V .  MALATESTA 

Less than the stoiohiometria quantity of ferrous salt is  required t o  

oomplete the reaation, thus supporting the outlined poesibil i ty of a 

ohain reaation as outlined i n  the equation. 

In  the presenae of ferria ohlwide, the transfer ef ahlorine pre- 

vails over that of the aside group:” 80 t ha t  in a quite similar way 

we also performed the asido-ohlorination of styrene t o  a-ahloro-8- 

azidoethylbomene. 

NTCHikI-Ph + (FoC~)~+-> NFCHFCHCl-Ph + Fe2+ 

EXPERIldEETAL 

a ,B-Dias idoe t~ lbe~eas , -  In a 11. 3 neaked round bottomed f lask 

fluehed with nitregen were placed i n  order, aaet ie  aaid (100 ml), 

Water ( SO a), styreno (10.4 g; 0.1 mole), F O ~ ( S O ~ ) ~  (8.4 8; 0.021 

mole), N ~ N ~  (16.3 g; 0.25 mole) and (m4)2S208 ( 4 6  g; 0.2 mole). 

The e t i r r ed  mirture quiakly turned t o  a blood red oolour. A solution 

of FsS04.7H20 (5.6 g; 0.02 mole) i n  water ( 5 0  ml) was added dropwise 

t o  the e t i r r ed  mixture over a period of 5 min. and the temperature 

roee from 18 t o  2s0. By the further addition of small portions of 

f inoly powdered FeS04.7 H 2 0  (5.6 g), the temperature reaehed 3 Z 0 .  

Additional FeS04 owrred no further inorease i n  temperature. S t i r r ing  

wan eantinued for 30 min. while the temperature slowly deereased t o  

ambient. Water ( 5 0 0  m l )  was dded  and the mixture extraoted with threo 

1 5 0  ml. portion8 of ethyl ether. Tho ethereal layer was washed with 

saturated BaEC03 aq. solution until  evolution of C02 ceased. After 

drying (Ha SO ), the so lmnt  was remwed using a rotory evapora t~~) .  

Tho reeidue was d i s t i l l e d  under water pump vaouum t e  reeover unreaated 

atyrew (3.3 g). Then, with meohaniaal pump (CA.UTIOH. Dicrtillation 

ahauld be aarried out cautiously behind a aafety Plexiglas screen) 

2 3 2  

2 4  
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SYNTHESES WITH AMMONIUM PEROXYDISULPHATE. 

a pale y e ~ m  oil was colleoted a t  1 1 2 0 / 1 . ~  mu (11.4 g; 

on reaoted styrene). Dist i l la t ion was interrupted when the temperature 

of the ropeurn tended t o  inarease (130°),  t e  avoid possible datngerourr 

deoompmitions (residue: 0.4 g) .  The o i l  proved t o  be a,B-diasldeethyl- 
2 

bensene by oomparison with an authentic sample, and by i ts  epeotral 

data, IR: strong aside band a t  2 1 1 0  on-', Rlda (6, CDC13): signale 

oentered at  3.41 (d,2, J = 6.5 Hs, CH2), 4 .65  (t,l,CH), 7.40 ( s , S ,  

yie ld  calcd. 

aromati0 hydrogens). 

a-Chloro-B-osidoethylbeneene.-This compound w a s  obtained in a simi- 

lar way s t a r t i ng  from the same quantit ies as above, exoept t ha t  FeC13. 

6 H20 (11.2 g; 0.42 mole) w a s  used instead of Pb2(S0 ) A pale yellan 

o i l  was oolleoted at  90°/3 lllp (5.5 ~ 5 7 8 %  yield ealod. on reaoted sty- 

rene). The speatrcsoopio data are i n  aceordanoe with the assigned 

atruoture. IR:  strong aside band a t  2100 om-', NMEt ($, CDC13)r eignols 

oentered at 3.38 (d,2, J = 6.5 Be, a*), 4.60 (t,l,CH), 7.35 (8 ,5 ,  

aromrtio protone), W :  moleoolar ion at  m/e 181; major peaks a t  n/e 

4 3. 

139 (181-N3), 104 (159-c1), 91 ,  77. 
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