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Reaction of 2-{15N} - la with HCI. A 3 .~ ether solution of 
HCI (0.8 mL. 2.4 mmol HCI) was added to a solution of 
2-{15N}-la(220 rag, l.l mmol)  in abs. e ther(2  mL) a t0  ~ 
The precipitate that formed was filtered off. The yield of 
phenyldiazonium chloride 2-{tSN}-2a was 147 mg (95%). 
The product was dissolved in 30% aqueous HBF4 (2 mL), 
and ether (5 mL) was added. The residue was filtered 
off, washed with ether, and dried in vacuo. The yield of 
labeled pheny ld iazon ium tetraf luoroborate  was 0.I g 
(50%). 15N NMR (DMSO-d6) .  c5 : -67 .96  (see Ref. 10: 

Ph--N--N BF~ (complex with 18-crown-6 in CHCI3): 

-150.2 (N- l )  and -57.2  (N-2).  
Reaction hi" 2-{tSN}-Ia with dimethytamine, A solution of 

BDO 2-tlSN}-la (280 rag, 1.39 mmot) in CD~CI: (0.3 mL) 
was added to a soi,:tion of Me-~NH (184 rag, 4.1 retool) in 
CD,CI~ (0.7 mL) with stirring and cooling to -30  ~ The 
mixture was stored for 5 rain at - 20  ~C and analyzed by 
IH NMR using interhal standard. The yield of 3,3-dimethyl- 
l-phenyltriazene 2-(lSN}-3a was 80%. 15N NMR (CD:CI:), 

I 2 3 

5:65.48 (see Ref. I t :  P h - - N = N - N M e 2  in CDCI3: -19 .8  

(N-I) ,  72.2 IN-2), -224.6 (N-3).  
Reaction of BDO la  with morpholiae. Morpholine (254 rag, 

2.9 retool) was added to a solution of BDO la (201 rag, 
1 retool) in CC14 (2 mL) and  stored for 2 h at 20 ~ The 
reaction mixture was analyzed by ~H NMR using internal 
standard. The yields of t -phenylazomorpholine and N-bromo- 
morphotine were 95 and 90%, respectively (the products were 
identified by comparison with the authentic samples). The 
solvent was evaporated in vacuo, and the product was purified 

by column chromatography (silica gel, CHCI 3 as eluent) .  The 
yield oftriazene 3b was 172 mg (90%,  identical to the au then-  
tic sample in its IR spectrum). 
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Unexpected transformations of O-vinylacetophenone oxime 
in the system ButOK--THF 
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Transformation of O-vinytacetophenone oxime in the system ButOK--THF w a s  studied. 
The reaction at 60--65 ~C was shown to aftbrd not the anticipated 2-phenylpyrrole,  but, 
instead, 2,4-dipheny[pyrrole (21% yield) and oligomer products (40% yield). The l a t t e r  have 
the same elemental composition as the starting O-vinyl oxime but do not conta in  vinyloxy 
groups or pyrrole fragments. 

Key words: O-vinyl oximes, O-vinylacetophenone oxime, 2-phenylpyrroIe. 2 , 4 -d ipheny l -  
pyrrole. 

O-Vinyl  ox imes  are p recu r so r s  of  the pyrrotes tha t  
are fo rmed  f rom k e t o x i m e s  and  acetylene  in the system 
K O H - - D M S O  1-4. In l i g h t  of  said data,  we ob ta ined  an 

unexpec ted  result when h e a t i n g ,  a c e t o p h e n o n e  O-v iny l -  
oxime (1) with Bu~OK in T H F  at 6 0 - - 6 5  ~ i n s t ead  of 
2 -phenylpyr ro le  4, we isolated 2 , 4 - d i p h e n y l p y r r o l e  (2) in 
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21% yield and  i n t e n s e  co lo red  ot igomers  (ill 40% yield), 
which have the  i d e n t i c a l  e l emen ta l  compos i t ion  with the 
start ing oxime 1 but  d o u b l e  (or  more)  molecular  weight. 
M o r e o v e r .  a c e t o p h e n o n e  (3%)  and  t races  on ly  o f  
2 -pheny lpy r ro l e  were  d e t e c t e d  a m o n g  the reaction prod-  
ucts. 

Ph 
M e\ 

C=N_O_CH=CH2 i ..~ Ph + Oligomers 
/ N Ph 

1 H 

i: ButOK/THF, 60---65 ~ I h. 

Pyrrole 2 results  a p p a r e n t l y  from au tocondensa t ion  
(ana logous  to aldol c o n d e n s a t i o n )  of  O-vinyl oxime l 
with the fo rma t ion  o f  d i m e r  3, which later, similarly to 
the c ro ton i za t i on  p rocess ,  is t r ans fo rmed  to azadiene 4. 
The  lat ter  i somer izes  u n d e r  the  ac t ion of  a strong base 
into b u t a d i e n e  5, w h i c h  undergoes  cycl izat ion into 
d ihydropyr ro le  6. E l i m i n a t i o n  of  vinyl a lcohol  f rom the  
lat ter  c o m p o u n d  a n d  i somer iza t ion  of  3H-pyrrole  7 
t e rmina te  the  c o n v e r s i o n  sequence .  

The  o l igomer ic  p r o d u c t s  we obta ined  are insoluble in 
hexane ,  scarcely  so lub le  in e ther ,  and  readily soluble in 
ace tone ,  c h l o r o f o r m ,  a n d  CC14 (with film format ion  
upon  the e v a p o r a t i o n  o f  solvent) ;  they are much  be t te r  
re ta ined  on  AI203 t h a n  t he  s ta r t ing  ox ime 1 and  
2 ,4 -d ipheny lpyr ro l e  a n d  are e tu ted  with difficulty with 
the e t h e r : h e x a n e  (1:1)  sys tem,  but  be t te r  with pure  
e ther :  the la t ter  fact ind ica tes  the presence of polar  
groups,  such  as C = O ,  N--H,  O - - H ,  in the i r  s tructure.  

E x p e r i m e n t a l  

IR-spectra of the compounds were obtained on a Specord- 
75 [R instrument  (liquids as microlayers, oligomers as 
films). NMR IH spectra were recorded on a Vatian VXR-500S 
spectrometer (500 MHz) in CDCI3, TMC being the internal 
standard. Mass spectra were obtained on an LKB-2091/152 
spectrometer. 

Starting O-vinyl oxime I was prepared according to 4. 
Action of Bu~OK in THF on acetophenone O-vinyloxime 

( I ) .  A mixture of 3.36 g (30 retool) of BuEOK and 4.03 
(25 mmot) of oxime 1 in 25 ml o f  THF was heated at 60-- 
65 ~ and stirred for [ h, T H F  was removed /n vacuo, the 
residue was treated with ether. The fraction that is practically 
insoluble in ether (0.62 g) is a dark-colored polymer. Found 
(%): C, 75.44, H, 6.95; N, 8.68. (Cl0HilNO)n. Calculated 
(%): C, 74.53; H, 6.83; N, 8.70. The ethereal ext rac t  was 
washed with water, dried with Na2SO 4. After removal o f  ether 
and Bu~OH in vacuo (5 Torr, 40 - -50  ~ 30 mln), 3.14 g of 
dark viscous mass was obtained,  2.42 g from which  were 
deposited on AI203 column in the ether--hexane (1:3) system. 
Successive eluting with e the r - -hexane  system (firstly 1:3, then 
1:1) and with pure ether afforded 0.8 g of starting oxime 1 
(80% conversion), 0.45 g of 2,4-diphenylpyrrole 2 (yield 21%), 
0.07 g (3%) of acetophenone, 0.36 g of brown ol igomer and 
0.3 g of reddish oligomer. MS,  re~z: 322 (corresponds to a 
dimer of oxime l, however, accord ing  to NMR ;H spectrum 
this is a mixture of oligomers). F o u n d  (%): C, 75.36; l-I, 7 .02 
N, 8.64. (C:0HIzNO) n.Calculated (%) :C ,  74.53; H, 6_83; N 
8.70. Total yield of oligomers and  o f  polymer is 1.28 g (40%). 
The yields are calculated to the unreacted O-vinyl ox ime  I. 

The 1R-spectra of all the isolated oligomers include the 
same set of bands (v/era-I): 685 s, 750 s, 850 w, 1020 w, I065 
w, 1150 w, 1220 w, 1280 w, 1370w.  1445 m, 1485 w, 1520 w, 
[570 w, 1590 m, [620 w, 1670 s, 2860 m, 2920 m, 2970 m, 
3050 m, 3300 (broad band). The  bands differ somewhat  in 
intensity depending on the o l igomer  molecular weight. The 
intense absorption at 685 and 750 crn -I ,  which is present  as 
well at IR-spectra of acetophenone and O-vinyl oxime (1), is 
related to deformational oscillations of the benzene ring s 
The intense absorption at 1670 c m  - t  may be attributed ei ther  to 
valent oscillations of the C = O  group conjugated with 
the benzene ring, or to oscillations of C=C and C - N  bonds 
in the pyridine tingS; the band  at 3300 cm -I relates to tim 
valent oscillations of NH- or OH-groups.  The vinyloxy group 
demonstrates strolls absorption in the starting oxime ( i )  at 
1610 and 1635 cm -[ (vC=C); m acetophenone, 1680 cm -~ 
v(C=O): in acetophenone o x i m e ,  1625 cm -I ( m e d i u m )  
v(C=N): and in CH2=C(C6Hs)~NHCOCH=CH2,  1650 cm -I 
(s) v(C=O). 6 

The NMR )H spectrum of  the fraction of oligomers con- 
taining a dimer (mass spect rum data) contains s ignals  of 
phenyl groups at 7. l--7.6 p p m  (total integral intensi ty 98), 
and signals at 7.76--8.1 ppm (19) ,  which may be a t t r ibuted to 
pyridine protons or to an H C ~ N - - ;  singlet at 9 2  p p m  (2) 
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(aldehyde proton}. S[gnals o f  vinyloxy group protons (7.02, 
4.14-4.67 ppm) and of a pyrrole ring (6.3--6.8 ppm) are 
practically absent: signals at 4.28--4.8 ppm 115), may be 
attributed apparently to O- -CH(Me) - -O  and O--CH(Me)--N, 
and multiplets at 1.1--1.7 ppm may be proton signals of 
C_.H3--CH; the signals at 3.2--3.9 ppm (9), 2.0--2.6 ppm 
(16), may be possibly the signals of protons of OH, 
C--CH(Me)--C,  CH 2 and CI:t.3--C(Ph) = groups. The NMR 
~H spectrum of O-vinyl oxirne (It  ((5, ppm): 7.31 (m, Ph), 
7.02 (q, Ha), 4.67, 4.14 (dd, Hb-trans), 2.25 (s, Me). 

MS of dimer [m/z (/re I (%)]: 44 (15.0), 51 (27.7), 56 
(40.2). 77 (75.2), Ph; 83 (35.7), 84 (54.8), 91 (18.1), 102 
(26.4), 104 (26.9), t05 (I00), PhCO; 106 (11.0), 115 (20.8), 
116 (12.0), 119 (18.3), 143 (44.9), 144 (17.6), 146 (31.7), 158 
(15.6). 160(11.0), 161 (27.7), 162 (75.0), M + of monomer -~ 
I H; 187 (18.9), 208 (13.2), 215 (11.7), 232 (15.4), 320 (9.6), 
321 (2.5), 322 (4.6). M*'  of  dimer. 

Acetophenone and 2-phenylpyrrole were identified using 
GC/MS and IR spectroscopy. 

2.4-Diphenylpyrrote (2). M p. 182 ~ (176--177 ~ 7 
Found (%): C. 87,b9: H, 587:  N, 6.27. CI6HI3N Calculated 
(%): C, 87.67; H, 5.94: N, 639. IR (CCI4): 3470 cm -I 
IN--H). MS: M*'  219. NMR IH (3, ppm): 8.44 (broad s, 
Nil),  7.56, 7.52. 7.37, 7.22 (all m, 2 Ph), 7.14 (q. 3-H of 
pyrrole ring), 6.82 (q, 5-H of  pyrrole ring). 

This work was financially supported by the Russian 
F o u n d a t i o n  for Basic R e s e a r c h  ( P r o j e c t  
No.95-03-09303a) .  
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Formation of nitrone in the reaction of para-nitroso-N,N-dimethylaniline 
with tetracyanoethylene 
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para-Nitroso-N,N-dimethylaniline reacts with tetracyanoethylene to give [4-(dimethyl-  
amino)phenytiminolmalononitri le N-oxide ! (65%) in addition to [4 - (d i rne thy l -  
amino)phenylimino]malononitrile 2 (17%). The structures of the products are conf i rmed  by 
spectral data and chemical transformations 

Key words: aromatic nitroso compounds, tetracyanoethylene, nRrones, cycloaddi t ion 
reactions. 

React ions  o f  a romat i c  ni t roso compounds  with nu-  
c!eophit ic  olefins have b e e n  studied comprehensively , t ,z  
whereas only one  e t ec t roph i l i c  alkene, diethyt methyl-  
enemalona te ,  was involved in this reaction. 3 

In this work we s tud ied  the reaction of  4-ni t roso-  

N,N-d imethy lan i l ine  ( N D M A )  wi th  a highly e lec t ro -  
philic alkene, t e t r acyanoe thy l ene  (TCE) .  We found  that 
this reaction proceeds at r o o m  t empera tu re  in aprot ic  
dipolar  solvents ( D M F  and D N I S O )  to give p roduc t s  1 
and 2. 

1-ranslated from I:.vestiya Akademti Nauk. Seriya Khimicheskaya, No. 3. pp. 617--619, /Vlarch, 1997. 
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