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The effect of the nature of the electrophile and the heteroring on the direction of react ions 
involving the aromatizat ion of s - subs t i tu ted  N-acyl  d ihydro-N-he te rocyc les  with pe rch lo r -  
ares of var ious organic cations was studied. It is shown that hard and intermediate  e lec-  
trophil ic agents (triphenylmethyl, t r i indolylmethyl ,  and acetyl ium perchlorates)  split out 
the a substituent f rom the dihydroheterocycles  to give stable N-acyl  salts  of the cor respond-  
ing bases.  Soft acceptors  (2 ,2 ,6 ,6 - t e t r amethy l - l -oxop ipe r id in ium perchlorate)  split out a 
hydride ion in all  cases  to give ~-subst i tu ted N-acyl  salts of the corresponding bases.  

The hydride-ion activity of d iverse  d ihydro-N-he te roaromat ic  sys tems as models of NAD-H in reactions 
involving nonenzymatic homogeneous hydrogenation has been studied extensively [1] and is still under investi-  
gation [2]. In addition, some 1,2-disubst i tuted d ihydro-N-he te roaromat ic  sys tems a re  ambident nucleophiles 
in which heterolytic cleavage of either a c a rbon -hyd rogen  bond with detachment of a hydride ion or of a ca r -  
b o n -  carbon bond with splitting out of the ~ substituent in the form of a carbanion and simultaneous a romat iza -  
tion of the heterocycle  occurs  [3, 4]. Splitting out of a substituent has been observed for 1,2-disubsti tuted 
dihydroquinolines {5] and per imidines  [6]; however,  the authors  made no attempt to explain this phenomenon 
or to analyze the l i tera ture  data. With the present  communication we will inaugurate a ser ies  of studies devo- 
ted to the investigation of the dual react ivi ty  of d ihydro-N-he te roaromat ic  sys tems and the effect of various 
fac tors  on the direction of their  react ions  with electrophiles .  

We investigated the behavior of these sys tems  in react ions that a re  controlled by the charge,  i . e . ,  in 
react ions with strong or intermediate  acceptors  such as R3C +, H +, R +, e t c . ,  and in react ions  with weak elec-  
trophiles [7]. We assumed that,  in conformity with general  perturbation theory [7] and Pea r son ' s  concept [8], 
heterolytic cleavage of the ca rbon -hyd rogen  bond with detachment of a hydride ion, which is the softest of all 
the known nueleophiles [7], will occur  in the reaction of these sys tems  with soft electrophiles .  However,  de-  
tachment of the substituent in the fo rm of both a carbanion and a hydride ion is possible in react ions of in ter -  
mediate or hard electrophi les ,  depending on the nature of the geminal  substituent. 

With this goal in mind, we studied the react ivi t ies  of N-acyl  ff-(T)-substituted d ihydro-N-heterocycles  
{I-VI) in the case  of aromat izat ion under the influence of perchlora tes  of various organic cations, v i z . ,  the 
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tr iphenylmethyl  (VH), acetyl ium (VIII), t r i indolylmethyl (IX), and 2 ,2 ,6 ,6 - t e t r ame thy l - l -oxop ipe r id in ium (X) 
cations.  We used the oxopiperidinium cation (X) [9], which displays high dehydrogenating activity [10], as the 
softest  electrophile.  

Donetsk State Universi ty,  Donetsk 340055. Translated f rom Khimiya Geterotsiklicheskikh Soedinenii, No. 
7, pp. 946-950, July,  1979. Original ar t ic le  submitted July 18, 1978. 

0009-3122/79/1507- 0773507.50 �9 !980 Plenum Publishing Corporat ion 773 



TABLE 1. 

:ore- 'mp. "C :'l 
~und (acet;nitrile) Ixum, v C=0- 

cm-1 

Xla 
Xlb 
XIc~ 

XIII~_ 
Xl:c o 

XIII 
XIVa 
XIVc e 
XIYe 

XV a 
XVb 
xVcg 
XVe 
XVIa 

XVIIa 

128--130 
135--136 
t95--198 
179--180 
174--17~ 
232--233 
255--258 c 
174--175 
21{~-211f 
257--259' 
220--221 
178--180 
175--177 
259--263 
257--260 

Salts of N - H e t e r o a r o m a t i c  Cations 

1755 
1680 
1710 
1685 
1740 
1695 
1750d 
1740 
1760. 
1745 d 
1720 
1710 
1745 

Found,% 

C II 

57,5 3,7 
48,9 3,9 
49,8 3,0 
48,5 3,8 
49,5 2,7 
60,0 4,0 
64,2 4,1 
58,9 3,3 
62,4 6,4 
64,5 4,0 
57,0 3,8 
59,0 3,8 
62,6 6,4 
59,3 3,8 
59,4 3,9 

Empirical 
N formula 

4,2 C,sHIzNO~C1 
5,1 CuH~0NO~CI 
3,9 C14HioNOsSCI 
5,2 CLIHwNOsCI 
4,1 CI4H[oNOsSCI 
7,1 C20I tl5N205CI 
6,3 C2flcII7N2OsCI 
3,1 C~HtINO~SC1 
2,9 C2 J I2sNOGCI 
6,2 C24H~TN2OsC1 
7,4 C19I-ItsN20~C1 
3,l C22HIINOsSCI 
3,2 C24H28NO6CI 
8,1 C~THvsN204CI 
8,0 CIvHIa~N204CI 

C Ii 

57,8 3,6 
48,6 3,7 
49,5 2,9 
48,6 3,7 
49,5 2,9 
60,2 3,8 
64,4 3,8 
59,1 3,5 
62,(] 6,1 
64,4 3,8 
56,9 3,9 
59,1 3,5 
62,1~ 6,1 
59,3 3,8 
59,3 3,8 

calc . ,  % 
Yield 

N % 

4,2 
52 411 
5,2 
,1,1 
7,0 
6,3 
3,2 
3,0 
6,3 
7,2 
3,2 
3,0 
8,1 
8,1 

97,7 
74,l 
88,1 
62,3 
86,6 
71,7 
98,8 
76,1 
37,6 
95,4 
89,8 
79,0 
5-t,2 
94,8 
91,2 

a) Found: S 9.2)0. Calculated: S 9.4%. b) Found: S 9.5Jto. Calculated: S 9.4%. c) Accord- 
ing to the data in[10~, this compound has mp I96-198~ d) In KBr pellets, e) Found: S7.4%. 
Calculated: 8 7.8~ f) According to the data in[10],  this compound has mp 176-177~ g) 
Found: S 7.4%. Calculated: S 7.3%. 

It was found that in the react ion with tr iphenylmethyl  perchlorate  (VII) dihydroquinolines and isoquinol ines  
(II and III) split out substituent R 4 in a lmos t  al l  c a s e s ,  as  we had a s s u m e d ,  to g ive  stable N-acylquinol in ium (XI) 
and isoquinol inium (XII) perchlorates  (Table  11, which were  heretofore  a s sumed  to be ex tremely  hard-to-obtain 
and unstable compounds [11]. The substi tuents  that a r e  split  out react  with tr iphenylmethyl  perchlorate  to g ive  
tr iphenyl(3- indolyl )methane.  When R 4 was  a phenacyl  res idue ,  acetophenone and tr iphenylcarbinol  were  de-  
tected as  s ide products;  these  s ide products  are  evidently formed as  a consequence  of penetration of the r e a c -  
tion medium by m o i s t u r e .  

Perch lora tes  XI-XII are  insoluble  in nonpolar so lvents  and are  s lowly  hydrolyzed in water to g ive  the 
free  bases  and the corresponding ac ids .  The absorption band of the carbonyl  group in the IR spectra  of these  
compounds i s  shifted 100 cm -1 to the h igher- frequency region as  compared with the starting compounds {II- 
III), and this  const i tutes  evidence for bonding between the acyl  res idue  and the ammonium nitrogen atom 
(Table 1). 

Under s imi lar  conditions dihydropyridines I split  out a hydride ion and are  converted to stable  N - a c y l -  
pyridinium sal ts  (XIII), as  we have observed for other d ihydroheterocyc les  (IV-VI) [12, 13]. 

The ace ty l ium (VIII) and tr i indolylmethyl  (IX) cations and other hard and intermediate  e lectrophi les  a l so  
reacted in the s a m e  way as  tr iphenylmethyl  perchlorate .  Soft acceptor  s such a s ,  e . g . ,  2 , 2 , 6 , 6 - t e t r a m e t h y l - 1 -  
oxopiperidinium perchlorate  (X), in al l  ca se s  split  out only a hydride ion to g ive  the previous ly  unknown stable  
s - subs t i tu ted  N-acylquinol in ium (XIV) and isoquinol inium (XV) salts  (Table 11. 

The synthes ized  acylquinol inium and isoquinol inium perchlorates  {XIV and XV) are  e x t r e m e l y  react ive .  
They are  readily hydrolyzed under the influence of water ,  a l coho l s ,  and pr imary and secondary  amines  and are  
thereby converted to the corresponding hydroperchlorates  (XVI and XVII) of s - subs t i tu t ed  benzopyridines .  

'vii-IX ~ ; ~N,..COR3 ; R I _ N @ _ R ~  

COR a 

I-Ill + XI a =c Xll a-c XIII 

~ ~  WN"co~3 ~ ; 
I n I 

COR a R4 R 4 
xlv a, c, e XV a, e XVI a, c, e XvII a-e 

AH~H20; CH3OH; C211sOH; C6HsNH 2 

In v i e w  of  t h e  h i g h  c h e m i c a l  a c t i v i t y  of  s a l t s  XIV and  X V ,  t h e i r  p r e p a r a t i v e  y i e l d s  d e p e n d  n o t  o n l y  on t h e  
p u r i t y  of  t h e  r e a g e n t s  but  a l s o  on t h e  d e g r e e  of  p u r i f i c a t i o n  and d r y i n g  o f  t h e  s o l v e n t s .  A d i f f i c u l t - t o - s e p a r a t e  
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T A B L E  2. A b s o r p t i o n  Bands  in the  E l e c t r o n i c  and IR Spec t ra  of 

B e n z o p y r y l i u m  Sal ts  XIVa-X-VIIa* 

fllectronic s 

Compound[ ~-.,,--. mm 

XIVa 

XVa 

XVIa 

XVIIa 

430 
333sh 
299 sh 
255 
225 sh 
408 
332 
267 sh 
241 sh 
225 sh 
211 
410 
30'O 
269 
254 
216 
398 
333 
282 sh 
270 
240 sh 
244 sh 
216 

,ectrum 

e, 10 s IR s-'pectruln, v ,  c m  - I  

18,0• 
5,6• 

10,3• 
28,1• 
31,3• 
7,5• 
4,9• 

17,9• 
32,0• 
37,3• 
53,1• 
22,0• 
8,9• 

18J• 
17,8• 
49,0• 
13,1• 
4,1• 
8,4• 

11,1• 
21,1• 
47,6• 
53,1• 

625 s 1100 vs (CIO4-) 
1422 s,. 1452 In, 1462 m, 1493 m, 1535 s, 

1570m, 1602s (In andX +) 
1750 s (C=O) 
329 vs (N--H) 
625 s, 1100 vs (CIO4-) 
1430s, 1452 m, 1465 m, 1496 rn, 1537 s, 

1560s, 1595 s, 1625 s (lnandX +) 
1745 s (C=O) 
3260 (N--H) 

625 s, 1100 vs (CIO4-) 
1409 s, 1437 s, 1455, 1490m, 1555 s, 1610 s, 

1630 s (In and X +) 
3290 s (N--H) 

627s, ll00vs (CIO4-) 
1430 s, 1445 m 1465 w, 1495m 1532 s, 

1590s, 1613m, 1635 s (In andX~ 
3280 s (N--H) 

* Abbreviations: In is the indole ring, and X + is the quinolinium or isoquinolinium ring. 

m i x t u r e  of s a l t s  XIV and XVI or  XV and XVII i s  t h e r e f o r e  a lways  obtained when m o i s t  s o l v e n t s  a r e  u sed .  

The  e l e c t r o n i c  s p e c t r a  of s a l t s  XIVa-XVIIa  in the  200-800 nm reg ion  contain a n u m b e r  of o v e r l a p p e d  

bands (Table  2) that  a r e  a s s o c i a t e d  p r i m a r i l y  with the abso rp t i on  of conjugated  indo le  and b e n z o p y r i d i n i u m  

c h r o m o p h o r e s  [14]. The  y e l l o w  c o l o r  of t h e s e  compounds  is  due  to the  i n t ense  a b s o r p t i o n  band a t  390-430 nm.  

In the  c a s e  of the  s p e c t r a  of benzoy l  d e r i v a t i v e s  XIVa and XVa th is  band is  found in the  l o n g e r - w a v e  r eg ion  

and has a l ower  i n t ens i t y  than in the  c a s e  of h y d r o p e r c h l o r a t e s  XVIa and XVIIa.  

The  IR s p e c t r a  of s a l t s  XIVa-XVIIa  a r e  the  s u p e r i m p o s i t i o n  of the  bands at  625 and 1100 cm - i  of the  
C10~ anion and of the  bands tha t  c o r r e s p o n d  to the  ca t ions  (Table  2). A n u m b e r  of bands at  1400-1650 c m  - i ,  

which  a r e  a s s o c i a t e d  with the  s t r e t c h i n g  v i b r a t i o n s  of the indo le  and b e n z o p y r i d i n i u m  r i n g s ,  a r e  c h a r a c t e r i s t i c  

fo r  the ca t ions .  ' In  add i t ion ,  s t r o n g  and broad  bands of the  NH v i b r a t i o n s  of the  indole  f r a g m e n t  a r e  p r e s e n t  
a t  3250-3300 c m  -1. The  s p e c t r a  of benzoyl  s a l t s  XIVa and XVa a l s o  contain s t rong  bands of s t r e t c h i n g  v i b r a -  
t ions  of a c a rbony l  g r o u p  a t  1750 cm -1. 

Thus in t he  c a s e  of the  b e h a v i o r  of d ihyd roqu ino l i ne s  I I a - e  and i soqu ino l i ne s  I I I a - e  our  q u a l i t a t i v e  o b s e r -  
va t ions  p r o v i d e  e v i d e n c e  that  a subs t i t uen t  i s  p r i m a r i l y  sp l i t  out in c h a r g e - c o n t r o l l e d  r e a c t i o n s .  In th i s  con-  

nec t ion ,  i t  s e e m s  p o s s i b l e  to  r e a l i z e  a new v a r i a n t  of t r a n s h e t a r y l a t i o n  in which c o n v e r s i o n  of the subs t i tuen t  

f r o m  a l e s s  e l e c t r o p h i l i c  ca t ion  to  a m o r e  e l e c t r o p h i l i c  cat ion may be  r e a l i z e d  by the  ac t ion  of a m o r e  e l e c t r o -  

ph i l i c ,  * as  c o m p a r e d  with the  cat ion f o r m e d  in the p r o c e s s  (for e x a m p l e ,  XIX) N - a c y l  h e t e r o a r o m a t i c  ca t ion  
(for e x a m p l e ,  XII). In f a c t ,  a s  a c o n c r e t e  e x a m p l e  we w e r e  ab le  to r e a l i z e  th is  s o r t  of r e a c t i o n :  

+ 

~ "  "~$s 

H R 4 
XVill  

I ~ 1 q I + 
i~./9~N...CO%~i ~ ~ l . . . ~ / .  ~ -Ts r't"-COC6t-t 5 

CtOT" ClOT " ~4 
XIX 

Ts =p-c/'t3CG H4SO~ 

E X P E R I M E N T A L  

The  m a s s  s p e c t r a  w e r e  obtained by d i r e c t  i n t roduc t ion  of the  s a m p l e s  into the  ion s o u r c e  of a Var ian  

MAT-311 s p e c t r o m e t e r  (the a c c e l e r a t i n g  v o l t a g e  was 3 kV, the  ca thode  e m i s s i o n  c u r r e n t  was 1.0 mA,  and the  

* In th is  c a s e  we u n d e r s t a n d  e l e c t r o p h i l i c i t y  to be the magn i tude  of the  o rb i t a l  e l e c t r o n e g a t i v i t y  of the  ca t ions  
in a c c o r d a n c e  with the  P e a r s o n - K l o p m a n n  concep t  [7]. 
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ionizing vol tage was 70 eu The IR spec t ra  of mine ra l  oil suspensions  and KBr pel le ts  of the compounds 
were  r eco rded  with a UR-20 s p e c t r o m e t e r .  The e lec t ronic  spec t ra  of ace ton i t r i l e  solutions were  recorded  
with a Specord UV-vis  spec t ropho tomete r .  

N-Benzoyl isoquinol inium P e r c h l o r a t e  (XIIa). A 0.35-g (0.01 mole) sample  of N-benzoy l - l - (3 - indo ly l ) -  
1 ,2-dihydroisoquinol ine  (IIIa) was added in port ions a t  25~ to a solution of 0.34 g (0.01 mole) of t r iphenyl -  
methyl  pe r ch lo ra t e  (VIII) in 5 ml of dry ace ton i t r i l e .  At the end of the react ion  (30 min),  50 ml  of dry ether  
was added to the react ion  mix ture ,  and the precipi ta ted XIIa was removed  by f i l t ra t ion and r ec rys t a l l i zed  
f r o m  ace ton i t r i l e  to give 0 .33g  {98.5%) of a product  with mp 174-I75~ IR spec t rum:  1760 (C - O). Found: 
C 57.6; H 3.3; C1 10.9; N 4.5%. CI6H12C1NO 5. Calculated: C 57.8; H 3.6; CI 10.6; N 4.2%. 

After  separa t ion  of the c rys t a l s  of the sa l t ,  the f i l t r a te  was evapora ted ,  and the res idue  was washed with 
methanol and r ec ry s t a l l i z ed  f r o m  butanol to give 0.28 g (78~ of t r iphenyl(3- indolyl)methane with mp 208-209~ 
the IR spec t rum and melt ing point of which were  identical  to those  of the genuine compound. 

Salts XIa -c ,  XI Ib ,c ,  and XIII ,  the pr inc ipa l  cha rac t e r i s t i c s  of which a r e  presented  in Table 1, were  s imi -  
la r ly  obtained. 

N-Benzoyl - l - (2 - thenoylmethy l ) i soquino l in ium Pe rch lo ra t e  (XYd). A 0.72-g (0.02 mole) sample  of N-ben-  
zoy l - l - (2 - thenoy lme thy l ) - l , 2 -d ihydro i soqu ino l ine  (IIId) was added in port ions in the course  of 10 rain at 25~ 
to a solution of 0.77 g (0.03 mole) of 2 , 2 , 6 , 6 - t e t r a m e t h y l - l - o x o p i p e r i d i n i u m  perch lo ra te  (X) in 10 ml of dry 
acetoni t r i le .  At the end of the react ion  (1.5-2 h), 100 ml  of dry  ether  was added to the mix ture ,  during which 
yellow sal t  XVd crys ta l l ized  out. The c ry s t a l s  were  removed  by f i l t rat ion and r ec rys t a l l i zed  f rom ace ton i t r i l e  
to give 1.2 g (85%) of a product  with mp 204-205~ IR spec t rum:  1680 (C --O) and 1760 cm -I  (C = O). Found: 
C 57.5; H 3.5; N 3.2; S 7.1%. C22Ht6ClNO6S. Calculated: C 57.7; tt 3.5; N 3.1; S 6.9%. 

Salts X I V a , c , e  and XVa-e ,  the pr incipal  c h a r a c t e r i s t i c s  of which a r e  presented  in Table  1, were  s imi -  
lar ly  obtained. 

Reaction of N-Benzoyl - l ' (2 - thenoy lmethy l ) i soqu ino l in ium Pe rch lo ra t e  (XVd) with Aniline. A mix ture  of 
0.46 g (0.01 mole) of XVd, 0.09 g (0.01 mole) of ani l ine,  and 5 ml of dry ace toni t r i le  was refluxed for  1-1.5 h, 
a f te r  which it was cooled, and the resul t ing prec ip i ta te  was removed  hy f i l t ra t ion and r ec rys t a l l i z ed  f r o m  
methanol to give 0.06 g (28%) of benzanil ine with mp 161-162~ the IR spec t rum and melt ing point of which 
were  identical  to those  of the genuine compound. Ether  (50 ml) was added to the f i l t r a te ,  and the resul t ing 
res inous  prec ip i ta te  was removed  by f i l t ra t ion,  washed with ch lo roform,  and r ec rys t a l l i z ed  f r o m  ace toni t r i le  
to give 0.30 g (87%) of 1-(2-thenoylmethyl) isoquinol inium hydroperch lora te  (XVIId) with mp 167-169~ Found: 
C 49.4; H 3.3; N 4.1; S 9.5%. C15H12ClNOsS. Calculated: C 49.5; H 3.5; N 4.1; S 9.3%. A 0.35-g (0.01 mole) 
sample  of hydroperch lora te  XVIId was t r ea ted  with an aqueous alcohol solution of a lkal i ,  and the resul t ing 
yellow c ry s t a l s  were  separa ted  and r ec rys t a l l i zed  f rom aee toni t r i le  to give 0.25 g (98%) of 1- (2- thenoylmethyl ) -  
isoquinoline with mp 145-147~ IR spec t rum:  1670 (C = O) and 1650 cm -1 (C = N). Mass s p e c t r u m , *  m / e :  
83.0 (5.77); 105.0 (3.08); 111.1 (38.51); 113.1 (3.05); 114.1 (2.38); 115.1 (12.93); 140.2 (2.45); 141.3 (2.45); 141.3 
(2.45); 141.3 (2.45); 142.4 (3.18); 180.2 (1.55); 226.3 (1.29); 253.2 (6.03). Found: C 72.2; H 4.4; N 5.6; S 12.3%. 
Ct~HltNOS. Calculated: C 72.0; H 4.4; N 5.5; S 12.6%. 

Reaction of N-p-To ly l su l fony l -1 -  (3- lndolyl)-(1,2-dihydroisoquinol lae (XVIID with N-Benzoylisoqutnol inium 
Pe reh lo ra t e  (XIIIa). A mix ture  of 0.83g(0.02 mole) of XVIII, 0.67 g (0.02 mole) of sal t  XIIa,  and 10 ml of dry 
ace toni t r i le  was refluxed for  2-3 h, a f te r  which it was cooled, and white c ry s t a l s  of N-benzoyl -1- (3 - indo ly l ) -  
1 ,2-dihydroisoquinol ine  (IIIa) precipi ta ted .  The IR spec t rum and melt ing point of the product  were  identical  
to those of the genuine compound. Dry ether  (100 ml) was added to the ace toni t r i le  f i l t ra te ,  during which N - p -  
tolylsulfonylisoquinolinium pe reh lo ra t e  (XIX) c rys t a l l i zed  out. The c rys t a l s  we re  removed  by f i l t ra t ion and 
r ec rys t a l l i zed  f r o m  ace toni t r i le  to give 0.65 g (85%) of a product with mp 179-180~ IR spec t rum 1350 (SO2)as 
and 1170 cm -~ (SO2) s.  Found: C 50.2; H 3.3; N 3.7; S 8.5%. C16H14CINOGS. Calculated: C 50.0; H 3.6; N 3.6; 
S 8.3%. 
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S Y N T H E S I S  OF  9 - D I A Z O - 4 - A Z A F L U O R E N E S  

N.  S. P r o s t a k o v ,  B .  N.  A n i s i m o v ,  
A .  V.  V a r l a m o v ,  V.  F .  Z a k h a r o v ,  
P .  I .  Z a k h a r o v ,  C h a n d r a  M o k h a n  D z h k h a ,  
a n d  L .  A .  M u r u g o v a  

UDC 547.778 '836.07 

Stable diazo compounds of the azafluorene se r i e s ,  v i z . ,  9-diazo-4-azaf luorenone and 1 ,3 -  
d iphenyl-4-azaf luorene,  were obtained f rom 4-azaf luorenone and 1 ,3-d iphenyl -4-azaf luorene  
tosylhydrazones .  1 ' ,  2 ' -Dicarbomethoxyspi ro(4-azaf luorene-9 ,  3 ' -cyclopropane)  was obtained 
f rom 4-azaf luorenone tosylhydrazone,  and 4 ' ,  5 ' -d icarbomethoxyspi ro  (4-azafluoren e- 9, 3 ' -  
pyrazolenine) was obtained f rom 9-diazo-4-azaf luorene .  It is assumed that the product in the 
latter case is obtained as a resul t  of reaction of a carbene,  v i z . ,  4-azaf luorenyl idene carbene,  
which is formed f rom 9-diazo-4-f luorene ,  with dimethyl acetylenedicarboxylate .  

2 ,4 ,7 -Tr in i t rod iaza f luorene  has proved to be a very  stable compound [1], and this fact constitutes an 
exception in the diazo se r ies .  Its stabili ty is evidently due to the e lec t ron-acceptor  effect of the ni tro groups.  
Proceeding f rom the presence  in the azafluorene molecule of a pyridine ring,  the effect of which is s imi lar  to 
the effect of a ni t ro  group,  one may assume that diazo compounds of azafluorenes will also be stable. The 
synthesis of compounds of this type is of theoret ical  interest  and also opens up a pathway for the preparat ion 
of new azafluorene derivat ives that possibly have pract ical ly  useful proper t ies .  

To p repare  the diazo compounds of the azafluorene ser ies  we used the access ib le  4-azafluorenone (I) 
and 1 ,3-diphenyl-4-azaf luorenone {II) [3], f rom which we obtained their tosylhydrazones HI and IV. Trea t -  
ment of tosylhydrazone III with sodium isopropoxide in benzene gave the stable 9-diazo-4-azaf luorene  (V) (in 
higher than 60% yield) in the fo rm of slightly red c rys ta l s  with mp 68-69~ (mp 55-59~ [4]), the isolation of 
which was accomplished by a chromatographic  method. In this experiment bis(4-aza-9-f luorenylidene)  (VII) 
was also isolated in ~10% yield in the form of da rk - red  crys ta ls  with mp 284-286~ this compound is evidently 
obtained f rom diazo compound V through a step involving the formation of a carbene,  v i z . ,  4 -aza -9 - f luoreny l -  
idene carbene.  Compound VII was previously synthesized f rom 9-bromo-4-azaf luorene  by t reatment  with 
potassium hydroxide. 9 -Diazo- l ,3 -d ipheny l -4 -aza f luorene  (VI), which is also a stable substance and was ob- 
tained in the form of light-pinkish c rys ta l s  with mp 140-141~ was obtained in considerably lower yield (8%) 
f rom tosylhydrazone IV and UV irradiat ion of a solution in te trahydrofuran (THF) in the presence  of sodium 
hydride. Azafluorenone II, which is evidently formed f rom diazo compound VI, was also obtained during the 
chromatographic  separation of diazo compound VI. 

Pa t r ice  Lumumba International Friendship Universi ty,  Moscow 117302. Translated from Khimiya Gete- 
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