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The brightest CL is registered for Na 'X - ,  which are 
stronger electron dollors. 

The CL spectrum measured using an MZD-2M 
monochromator and corrected for self-absorption of the 
reaction solution has a maximum at 590 nm (Fig. I) 
and correlates well with the FL spectrum of the phenox- 
ide anion, 3 which was obtained during the low-tempera- 
ture (77 K) photoirradiation of a solution of 1 in an 
ether--isooctane mixture. From this it follows that the 
excited phenoxide anion (RO-)* resulting from the elec- 
tron transfer reaction 

RO" ~ e-  ~ (RO-) ~ ,, RO- -~ hv. (2) 

is a CL emitter. 
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The reactions of I-aryl-2-bromodiazene i-oxides with HCI in nonaqueous media give 
a~ldiazonium chlorides, while i,3,3-substituted triazenes- 1 are formed in the reactions with 
secondary antincs. Using 2-{15N} label, it was shown that the aryt group does not migrate in 
these reactions. 

Key words: l-aryl-2-bromodiazene l-oxides, diazonium salts, triazencs. 15N NMR 
spectroscopy. 

Recentty, I we obtained 1 -aryl-2-bromodiazene l-ox- 
ides (BDO) by the reactions of arylnitroso compounds 
with NH~Br in the presence of N-bromosuccinimide. 
Their reactions with olefins were studied. In this work, 
the reactions of BDO with some acids and bases are 
studied. 

l-A~'l-2-bromodiazene l-oxides 1 react with HCI in 
Et,O to form aryldiazonium chlorides 2 (Scheme 1). Their 
stnlcture was collfirmed by azo coupling with 13-naphthol 
yielding the corresponding compounds. Due to high yields 
of products 2, the reaction of BDO with HCI can be used 
for preparing diazonium salts in nonaqueous media, in- 
cluding preparation from weakly basic amines. 

Based on the result of this reaction with 2-{tSN}-la 
(synthesized by the react ion of nitrobenzene with 

Scheme i 

O 

A r - - N - - N - - E r  = A r - -N -= I~ I  CI 

l a ,b  2a.b 

a: At = Ph (2a. inciuding tt~e s a m p l e  labeled by ~-~N, 

yield 95%), 

b: Ar = 2 ,4 ,6-Br3C6H2(2b,  9 2 % )  

tSNH4Br), we can exclude t he  mechanisms associated 
with the migration of the a ~ ' l  substituent. Phenyl- 
diazonium chloride tSN-2a o b t a i n e d  via Scheme 1 was 
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t r ans fo rmed  in to  s t a b l e  d i azon ium te t raf luorobora te  in 
which ,  accord ing  to t h e  ~5N N M R d a t a ,  the 15N label is 
en t i re ly  re ta ined  on  t h e  t e rmina l  ni t rogen atom. 

The  possible r o u t e s  o f  format ion  of  a ry ld iazonium 
cat ions  f rom B D O  a re  p resen ted  in S c h e m e  2. One  of  
t hem includes  the  i n t e r m e d i a t e  format ion  o fd i azenox ide  
A. There  were unsucces s fu l  a t t empts  to synthesize  A by 
a lka l ine  hydrolys is  o f  l - a r y l - 2 - c a r b o m e t h o x y d i a z e n e  
l -ox ides  as early as t h e  1940s. 2 However,  this react ion 
resulted on ly  in d i azo t a t e s ,  and  it still remains  unc lea r  
w h e t h e r  c o m p o u n d  A can  exist. 

1 ~- HNMe 2 

Scheme 4 
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[ Ph- -  : I ~ I ~ H  + § Br - -NMe.  z 
L .' 
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Scheme 2 
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A r - - N : N \  - - Ar - -N :N- -B r  -HBrO" A r - - N ~ N  
Br 

i T - B P '  -H20 
Ir 

Ar--N=N--H - Ar--N:N~. H ~ Ar--N~N--H 

The  reac t ions  of  l - p h e n y l - 2 - b r o m o d i a z e n e  l -ox ide  
( l a )  with d i m e t h y l a m i n e  and  m o r p h o l i n e  give 3 ,3-dis-  
ubs t i tu ted  I - p h e n y l t r i a z e n e s - I  (3a,b)  in high yields 
( S c h e m e  3). 

Scheme 3 

o 
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Ph- -N=-N- -B r  ~- 2 NHMe 2 - Ph~N=N- -N . . .Me  

I a 3a, 75--80% 

HN O 
, _J  / - - ' x  / - - X  

l a  - Ph~N--~-N--N O + B r - -N  O 
\,. / k__/  

3b, 90--95% 90% 

At the  first stage o f  the  reac t ion ,  BDO acts evident ly  
as the b r o m i n a t i n g  agen t  with  respect  to amine .  In any 
case, tbr  the  reac t ion  o f  B D O  l a  with an excess of  
m o r p h o l i n e ,  N - b r o m o m o r p h o l i n e  formed in 90% yield 
was ident i f ied  by IH N M R .  N - B r o m o d i m e t h y l a m i n e  
was not  de t ec t ed  by this  m e t hod ,  likely due to its 
instabil i ty t tnder  the  r eac t ion  condi t ions .  

In the  r e a c t i o n  o f  d i m e t h y l a m i n e  with l abe led  
d i a z e n o x i d e  2 - { 1 5 N } - l a ,  the  f o r m a t i o n  of  t r i a zene  
2-{ '5N}-3 only with the  label at the central  ni trogen atom 
was proved by !SN N M R .  We did not  study the mecha -  
nism of  this  react ion in more  detail. However,  it canno t  
be ruled out  tha t  pheny ld iazenox ide  A is the in termediate  
in this t r a a s fomla t i on  as well ( Schem e  4), a l though the 
route or its t r ans format ion  into t r iazene 3a is still unclear.  

Exper imenta l  

ll-t and I-~N NMR spectra were recorded on a Bruker AM- 
300 spectrometer (300.13 and 30.42 MHz, respectively). Chemi- 
cal shifts were measured relative to Me4Si (tH) and MelSNO2 
(15N, external standard). [R spectra were recorded on a UR-20 
instrument (liquid compounds were prepared in a th in  layer 
(NaCI glass) and solid substances were prepared in pellets with 
KBr). The following compounds were obtained by  known 
procedures: N-bromomorpholine,  a l -phenylazonaphthol-2.  4 
N-bromodimethylamine,  5 3,3 -d imethyl-  [ -phenyl t r iazene  ,6 
I-phenylazomorpholine, 7 pheny ld iazon ium chloride,  s and 
[ -(2,4,6-tribromophenyl)azonaphthol-2. 9 

Labeled l-phenyt-2-bromodiazene l-oxide (2-{ IsN}-  la). 
Nitrosobenzene (268 rag, 2.5 retool) and NBS (2.14 g, 
12 retool) were suspended in a mixture of CH2CI 2 (5 mL)  and 
MeCN (5 mL). Finely powdered ISNH4Br (295 rag, 3 retool, 
degree of enrichment in tSN 98%) was added to the suspension 
with rigorous stirring and cooling to - 1 0  ~ The mixture was 
stored tbr I h at -10- -0  ~ a n d  concentra:ed in vacua (the 
temperature of the bath was <40 ~ The product was ex- 
tracted with pcntane, and the so lvent  was distilled off in vacua. 
The yield was 478 mg (95%7, m.p. 46--47 ~ (pentane).  

Phenyldiazonium chloride (2a) .  A 3 M ether solut ion of 
HCI (0.8 mL, 2.4 mmol HCI) was added to a solut ion of 
1-phenyl-2-bromodiazene l -oxide  ( la )  (220 rag, I . I  retool) 
in abs. ether (2 mL). The resulting precipitate was fi l tered off. 
The yield of the product was 147 mg (95%). The IR spectrum 
coincides with the IR spectrum of  the authentic sample. 
l-Phenylazonaphthol-2 ( identical  to the authentic sample 
in m.p. and IR spectrum) was obta ined  using a known proce- 
dure 4 by the reaction of chloride 2a with 13-naphthol. 

2,4,6-Tribromophenyldiazonium chloride (2b). A 3 M ether 
solution of HCI (0.4 mL, 1.2 mmol HCI) was added  to a 
solution of l-(2,4,6-tr ibromophenyl)-2-bromodiazene t-oxide 
(Ih) (0.2 g, 0.46 retool) in anhydrot ts  ether (5 mL) at  0 ~ 
Salt 2h (160 rag, 92%7 was filtered off. The produc t  de- 
composes above 70 ~ IR ,  v / cm- I :  2240, 2260. 
[-(2,4,6-Tribromophenyl)azanaphthol-2 (identical to the au- 
thentic sample by m.p. and IR spectrum) was obtained using a 
known procedure 9 by the r eac t ion  of chloride 2b with 
[3-naphthol. 

3,3-Dimethyl-l-phenyltriazene (3a). A solution o f  BDO 
la (280 nag, 1.39 retool) in CHIC12 (0.3 mL) w a s a d d e d  to a 
solution of Me2NH (184 rag, 4.1 retool) in CH2CI 2 (0.7 mL) 
with stirring and cooling to - 3 0  =C. The mixture was stored 
for 5 rain at -20  ~ The solvent  was evaporated in vacua, 
and the product was purified by column chromatography 
(silica gel, CHCI 3 as etuent). The yield of triazene 3a was 
155 mg (75%). The product is identical to the au then t i c  
sample in its IR spec,'runa. 
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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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