
SYNTHESIS AND SOME PROPERTIES OF 

2,2 ,2-TRICHLORO-I-ALKOXY-I -NITROXYETHANES 

A .  I .  P o l y a k o v  a n d  L .  N.  S p i r i d o n o v a  UDC 542.91:547.414.8 

P r e v i o u s l y  [1] the theory  was e x p r e s s e d  that the reac t ion  of cel lulose n i t ra te  with chloral  p roceeds  
via the s tep of fo rming  2 ,2 ,2 - t r i ch lo ro - l -n i t roxye thy lce l lu lose .  As model compounds,  in the p r e s e n t  pape r  
we synthes ized the 2 , 2 , 2 - t r i c h l o r o - l - a l k o x y - l - n i t r o x y e t h a n e s  (I) f rom the cor responding  chlora l  h e m i a c e -  
tals  and an acet ic  a n h y d r i d e - H N O  3 mix tu re .  

The p r e s e n c e  in the IR spec t r a  of the synthesized products  of absorpt ion  bands that a r e  cha r ac t e r i s t i c  
for the e s t e r  group (1780-1790 and 1750-1760 cm- i ) ,  and also a shif t  of the f requencies  of the a n t i s y m m e t r i c  
v ibra t ions  of the ni t ro group in the 1660-1690 cm -i region,  tes t i fy  to the fact  that, together  with the reac t ion  
for the p r e p a r a t i o n  of (I), ace ty la t ion  probably  occurs  with the format ion  of compounds (II) and (III) 

CClaCH(ONO2)OR CClaCH(OAc)OR CC13CH(ONO2)OAc 
(I) (II) (IiI) 
R = CHa(a); C2H~(b); C8H7 (c); i-Call7 (d) 

A shift  of  the absorp t ion  f requencies  of the carbonyl  and nitro groups probably  occurs  as  the r e su l t  of a d e -  
c r e a s e  in the contr ibution made  by the resonance  s t ruc tu r e s  C + - O  - and - N + - O  - ,  which is caused by the 
- I  ef fects  of the t r i ch loromethy l  group and the oxygen a tom of the e s t e r  l inkage [2]. 

The (I) compounds r e a c t  eas i ly  with d ie thylamine to give N-n i t rosod ie thy lamine ,  during the rma l  de -  
composi t ion  they give the cor responding  t r i ch lo roace ta t e s ,  and when t rea ted  with glacial  AcOH or AcONa 
in alcohol they give the (II) compounds.  

E X P E R I M E N T A L  M E T H O D  

The chloral  hemiace ta l s  w e r e  obtained as  descr ibed  in [3]. 

2 , 2 , 2 - T r i c h l o r o - l - e t h o x y - l - n i t r o x y e t h a n e  (Ib). To a mix tu re  of 8.5 ml  of ace t ic  anhydride and 7 ml  
of HNO 3 (d 1.5), cooled to 0~ was added in drops  a solution of 10 g of chloral  monoethyl aceta l  in 10 ml  
of ace t ic  anhydride.  The mix tu re  was kept  a t  20 ~ for  0.5 h and then poured into wate r .  The lower  l aye r  was 
sepa ra ted ,  while the aqueous l aye r  was ex t rac ted  with CHaC12. The ex t rac t  was combined with the sepa ra ted  
l a y e r ,  neut ra l ized  with 5% NaHCO 3 solution, washed with wate r ,  dr ied over  MgSO4, and vacuum-dis t i l l ed .  
The yield of (Ib) was 50%, bp 71-73 ~ (3 ram). In f r a red  spec t rum:  (v ,  cm- l ) :  1695, 1290, 845 (ONO2), 799 
(CCI~). Found: C 20.13; H 2.37; N 5.66; C1 45.09%. C4H6NC1304. Calculated:  C 20.12, H 2.51; N 5.86; C1 
44.65%. 

Compounds (In, c, d) were obtained in a similar manner. The yield of (In) was 60%, bp 54-64 ~ (2 mm). 
Found: N 6.44; C1 46.19%. C3H4NCI304. Calculated: N 6.23; C1 47.43%. The yield of (Ic) was 60%, bp 72- 
73 ~ (3 ram). Found: C 22.15; H 2.69; N 5.08; C1 41.60%. CsHsNCI304. Calculated: C 23.76;H 3.16; N 5.54; 
C1 42.17%. The yield of (Id) was 66%, bp 60.5-61 ~ (3 mm). Found: C 23.11; H 2.61; N 5.05; CI 42.12%. 
CsHsNCI304. Calculated: C 23.76; H 3.16; N 5.54; C1 42.17%. 

Reaction of 2,2,2-Trichloro-l-ethoxy-l-nitroxyethane with Diethylamine. To 29 ml of (Ib) in 50 ml of 
absolute ether at 0 ~ was added 94.5 ml of diethylamine in drops. When the precipitate had disappeared the 
mixture was kept at ~20 ~ for 1 h, concentrated on the water bath, and the residue was vacuum-distilled. 
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We obtaine;d 1.5 g of N-n i t rosod ie thy lamine ,  bp 54-55 ~ (6 ram);  n~J 1.4390; of. [4]. Bands a t  1450 and 1070 
cm -1 (N=O and N - N )  [5] a r e  p r e s e n t  in the IR s p e c t r m n ,  and a weak band a t  1723 cm -t ,  which can be a s -  
signed to d ie thy l fo rmamide  [6]. The higher  boiling products  a r e  devoid of chlor ine  and give a pos i t ive  t es t  
for  n i t roara ine  [7]. In f r a red  s pec t rum  (~, cm- l ) :  1623, 1289 (N-NO2),  1723 (NCHO). 

Decompos i t ion  of 2 , 2 , 2 - T r i c h l o r o - l - e t h o x y - l - n i t r o x y e t h a n e .  A mix tu re  of 9.3 g of (Ib) in 30 ml  of 
benzene and 0.5 g of BF 3 - e the ra te  was heated on the water  bath for  7 h and then vacuum-dis t i l l ed .  Based  
oll the data of the IR s p e c t r a ,  the f rac t ions  with 64-65 ~ (11 mm) (1 g) and 88-90 ~ (11 mm) (2 g) w e r e  c o m -  
posed of rdt robenzene and ethyl t r i eh lo roace ta te .  

2 , 2 , 2 - T r i c h l o r o - l - e t h o x y - l - a c e t o x y e t h a n e  (II). a) A mix tu re  of 8.25 g of (Ib) and 5.4 g of CH3COONa 
in 25 ml of alcohol was heated for  10 h. Af ter  cooling, the mix tu re  was decomposed  with water  and the 
lower  l a y e :  was sepa ra ted .  The aqueous alcohol solution was ex t rac ted  twice with ch lo ro fo rm,  and the e x -  
t r a c t s  we re  combined with the Iowe r l aye r  and dried over  MgSO 4. We obtained 0.3 g of (II), bp 74-75 ~ (5 
ram);  n~ 1.4544. In f r a red  s p e c t r u m  (~, cm-1):  1765 ( C - O ) ;  cf. [8]. Found: C1 45.70%. C6H~O3C13. Ca l -  
culated: C1 45.20%. A smal l  amount  of the ck!ora l  monoethyl ace ta l ,  with mp 49-50 ~ was a lso  isolated.  

b) A mix tu r e  of 8.25 g of (Ib) and 20 ml  of CH3COOH in 10 ml  of alcohol was heated a t  97 ~ for  1.5 h. 
We obtaine~ 1.3 g of (II), bp 75 ~ (5 ram) ; n~ 1.4541. 

C O N C L U S I O N S  

A nmnber  of 2 , 2 , 2 - t r i c h l o r o - l - a l k o x y - l - n i t r o x T e t h a n e s  were  synthesized and some of thei r  p r o p e r t i e s  
we re  studic;d. 
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