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Fig. 1. Electronic absorption spectra (in the visible region) of 
solutions of 2a (1), 2e (2), 2e (3), and 2f(4) in la, lc, te. and 
If. respectively, after contact with O2; 2e (5) and 2f (6) in the 
absence of O 2. 

of compounds 2c and 2e isolated in the solid state by 
hydrochloric acid. 

No release of  H 2 (-0.4 mL) during interaction of la ,  
I t ,  and I f  with Fe was observed volumetrically, prob- 
ably due to dissolution of  H 2 in the metal. 

The electronic absorption spectra of solutions of 
2a,c,e,f  in the starting thiols after the mechanochemical  
reaction (Fig. 1) were recorded on a Specord M40 
spectrophotometer in sealed O.5-cm cells. 

After the mechanochemical  interaction with Fe, sul- 
fides Bu2S and Ph2S and disulfides Pr2S2, Bu?S2, and 
Ph2S 2 gain no color characteristic of IDT, which con- 
tradicts the assumption z,9,1e about their  formation in the 
reaction with metallic Fe. According to our data, all 
organic sulfides and disulfides studied form only FeS 
during the mechanochemical  interaction with Fe. 
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Previously unknown vinyloxy-NNO-azoxymethane 
( I ) ,  the first a lkoxy-NNO-azoxyalkane (AAZA) with 
the double C = C  bond at the oxygen atom, was synthe- 
sized by the dehydrohalogenation of AAZA 2 and 3 l 
under phase transfer catalysis conditions. 

Me,,+ NaOH/H~O Me,,+ H a /H b 

6,'N=N~o/~/X PhCH 2NEt3CI~CH 2C12--6, N=N~o/C =C,. He 

2: X = C1; 
:3: X = Br 

Four AAZA with the double C=C bond at the N 
atom (4--7) z,3 and two triazenes 8 4 and 9 5 close in 
structure to 1 are described in the literature. 

0-%+ / 0 \  
H /N~N R" O-,,+ /O., 
/C=C /N=N CH=CH 2 

Ph R R2N 

42; R = N+(O-)=NOMe; R' = Me 8: R = Et; 

52: R = COOMe; R" = Me 9: R 2 = ( C H 2 }  4 

62,3: R = H; R" = Me 

72,3: R = H; R" = Et 

Translated from [~estiya Akndemii Nank. Seriya Kt, imicheskaya, No. 1 I, pp. 2389--2391, November, 1998. 
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To moni tor  the react ion course, compounds  1 and 2 
were determined quanti tat ively by G LC using an L K h M -  
8 M D  ins t rument  ( co lumns  15% Carbowax-20M on 
Chroma ton  N - A W  D M C S ,  0.25--0.315 mm,  3 m x 
3 ram, N 2 as the carr ier  gas, 30 mL rain - I ,  t empera -  
ture o f  the co lumns  was 140 ~ 
for 1 and 180 ~ for 2, t empera-  
ture  o f  the  e v a p o r a t o r  was 
200 ~ M e t h o x y - N N O - a z o x y -  
e thene  (10)* (a structural  i somer  
o f o l e f i q  1) was used as the inter- 
nal standard. 

/H 
H2C==C ~ § 

_/N----N, ,,Me 
0 0 

10 

Tile debydroha logena t ion  of  chloride 2 results in the 
formation of  olefin 1 in a low yield (5% with Et4NBr as 
the catalyst and 25% with PhCH2NEt3CI  with an almost 
comple te  convers ion of  2). C o m p o u n d  1 is formed 
within 2 days in 75% yield (per the reacted startil~g 
compound)  from the  more  reactive bromide 3 with 
PhCH2NEt jCI ,  and convers ion of  3 reaches 69%. At- 
tempts to bring the react ion to the comple te  consump-  
tion o f  c o m p o u n d  3 resulted in a sharp increase in the 
amount  of  by-products  with retent ion t imes close to that 
of  compound  1. 

C o m p o u n d  1 is a colorless liquid with a strong odor;  
it decolorizes rapidly a solut ion of  Br 2 in CCI 4. The  
greater  re tent ion t ime  of  1 as compared  to that o f  10 
during the G L C  analysis on the polar  liquid phase (7.1 
and 6.3 min,  respectively) indicates that compound  1 is 
more polar  than 10. The  shift of  the band of  the z - -n* -  
transition in the U V  spect rum of  1 with respect to that 
of  a l l y l o x y - N N O - a z o x y m e t h a n e  6 to the long-wave re- 
gion (248 and 234 nm,  respectively) indicates rc--,-t- 
conjugat ion be tween the N 2 0  2 group I and C = C  bond. 

Vinyloxy-NNO-azoxymethane (1). A 47% solt, tion of NaOH 
(75 g, 0.88 tool) was added to a solution of 3 (16.1 g, 
0.088 tool) and PhCH2NEt3CI (2.0 g, 0.0088 tool) in CH2CI 2 
(75 mL). The mixture was stirred at 20 ~ for 48 h, the layers 
were separated, and the aqueous layer was extracted with 
CH~_CI 2 (2x25 mL). The combined extract was washed with a 
10% solution of NaHCO 3 and dried with Na2SO 4. After the 
solvent was distilled off, the residue was fraetionated in vacuo. 
The yield of 1 was 4.13 g (46% of the theoretical yield), b.p. 
66.5--66.8 ~ (7 Torr), lid 20 1.4791. IR, v/era-t:  3060, 3030, 
2975, 2945, 1635 (C=C), 1510 (N202), 1420 (N202) , 1315 
(N202), 1155, 1130, 1090, 1005, 945, 855, 635. UV (H~O), 
~,./nm (e): ~-,,~i,~ 221 (2570), Xma x 248 (6980). ~H NMR 
(200 MHz, 50% solution in CD3CN), a: 3.95 (s, 3 H, CH3); 
4.45 (d.d, 1 H, H b, Jab = 6.6 Ha, Jt~ = 2.4 Ha); 4.83 (d.d, 
1 H, H e, Joe = 14.1 Ha); 6.95 (d.d, I H, Ha). Unreacted 
starting compound 3 with b.p. 88--93 ~ (~I Tort) was iso- 
lated in 39% yield (6.28 g) by distillation of the bottoms. 
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