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3-Methyl -9-phenyl (o- to ly l ,  b enzy l ) -2 - aza -9 - f l u o ren o l s  were  synthesized,  and some Of the i r  
t rans format ions  were  examined.  

New azaf luorenols  that a re  of in te res t  for  pharmacological  tes t ing as spasmolyt ics  can be obtained 
f rom the previously descr ibed  3-methyl -2-azaf luorenone  (I) [1]. The reac t ion  of I with phenyl-  and o- to ly l -  
li thium gives 9-phenyl-  and 9- ( o - t o l y l ) - 3 - m e t h y l - 2 - a z a - 9 - f l u o r e n o l s  (II and III). 3 -Me thy l -9 -benzy l -2 -aza -  
9-f luoreno!  (IV) is obtained by means of benzylmagnesium chloride and I. 
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The corresponding e s t e r s  of propionic acid (V-VII) a re  obtained by the acylat ion of II-IV with p rop i -  
onic anhydride in pyridine.  However,  these e s t e r s  cannot be obtained by the reac t ion  of II-IV with propionyl  
chloride in benzene; the hydrochlor ides  of azaf luorenols  II-IV a re  isolated in quantitative yield.  

One must  note the anomaly observed during the determinat ion of the melting point of 3 -me thy l -9 -  
pheny l -2 -aza -9- f luoreno l  (I I ) .  Compound If, which is obtained by the phenylli thium synthesis ,  is isolated 
as ac icular  c rys ta l s  with mp 144-146 deg ( f rom benzene,  IIa) .  Conversion of f ree  base  IIa into the hydro-  
chloride (rap 338-340 deg) and again to the f ree  base is not accompanied by a change in its melt ing point. 
However, II isolated by the acid or  alkaline hydrolys is  of the propionate (V) c rys ta l l i zes  f rom benzene to 
give needles with mp 164-165 deg (IIb).  (The hydrochlor ide  of IIb mel ts  at 344-350 deg.) A mixture  of IIa 
and IIb mel ts  at 144-164 deg. It was establ ished that a f te r  prolonged s torage of IIa, this sample mel ts  at 
142-166 deg, and refluxing it in alcoholic potass ium hydroxide does not change the indicated melt ing pdint. 
The IR spec t ra  of IIa and IIb a re  identical .  They contain a cha rac t e r i s t i c  band at 3055 cm -1 f rom an a s soc i -  
ated hydroxyl  group. Unfortunately, the complete absence of data on the configuration of substi tuted azaf luor -  
enes of the II type makes it as ye t  impossible  to explain the facts noted above. It can only be assumed 
that  the r ea son  for  the observed  anomaly in the mel t ing  points of II r e s t s  in the s t e reochemica l  pecul iar i t ies  
of i ts molecule  and in the possible (in connection with this ) different  cha rac t e r  of the in terac t ion  of the hy-  
droxyl  group and the ni t rogen in this sys tem.  

The dehydrat ion of 3 -me thy l -9 -benzy l -2 -aza -9 - f luo reno l  (IV) gave 3 -methy l -9 -benzy l idene-2 -aza f lu -  
orene (VIII), which was isolated as a mixture  of two i so m er s  (VIIIa and VIIIb). These  i so m er s  a re  also 
obtained by the condensation of 3 -methy l -2 -aza f luorene  with benzaldehyde in the p resence  of potass ium eth-  
oxide [2]. 

EXPERIME NTAL 

3-Methy l -9 -pheny l -2 -aza -9 - f luoreno l  (IIa and IIb).  An e ther  solution of phenylli thium [prepared f rom 
0.56 g (0.081 g-a tom)  of l i thium and 2.6 g (0.017 mole)  of bromobenzene  ] that  had been thoroughly f i l te red  
away f rom lithium was added rapidly by drops to a solution of 2 g ( 0.01 mole ) of I in 350 ml of absolute 
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TABLE 1. Charac ter i s t i c s  of  the Compounds Obtained 

6 

IIa 

Ill 

IV 

V 

VI 

VII 

Mp, Rt, 
deg  C 

14144~- 0,10 

225-- ~},12 

166-- 0,63 

1, 67- o;o 
119 I 

102 3 0,52 

Empirical 
formula  

C19H,sNO 

C20H,zNO 

C20H,zNO 

C22HI9NO2 

C~3H2,NO~ 

C2~H2~NO~ 

Found, % C alc., % 

C H N C H 

83,4 5,6 5,3 ~ 83,5 

33,3 6,2 4,8183,3 

53,0 5,9 4,91 83,3 

50,5 5,8 4,21 80,8 

50,7 6,2 4,2 / 80,5 I 

80,4 6,4 4,2 / 80,5 

5,4} 5,11 

4,9 
5,9 4,9 
5,9 

5,7 4,2 

6,1 4,1] 

6,1 4,1 
I 

�9 I 

IR spectrum 
Cm- 'T  

3055; 1616; 765; 
720; 705 

3065; 1616; 760; 
750; 743 

3290; 3082; 3%0; 
3025; 1622; 757; 
745; 703 

3072; 17,52; 1615; 
770; 750; 701 

3060; 1749; 1618; 
772; 752 

3085; 3060; 3030; 
1750; 1616; 756; 
746; 703 

Hydro- ~ 
chloride 
mp, deg 

c $  

338--340 65 

273--274 28 

217--218 35 

189--190 32,6 

221---223 20 

208--209 35,6 

* The R~ va lues  for act ivity II A1203 in ethyl a c e t a t e - h e x a n e  (1 : 2 ) 
are  presented .  
t The IR spectra  of  minera l  oil  pastes  w e r e  recorded  with a UR-20 
spec trophotometer .  
$ The compos i t ion  of the hydrochlor ides  (B.HCI) was  conf irmed by 
the determinat ion of the percentage  of N and CI (and a l so  C and H 
for IV.FICI ). 

e ther .  The mixture  was  s t i rred  at 36 deg for 1 h and decomposed  with water .  The e ther  layer  was  dried 
with sodium sulfate,  the ether  w a s  removed  by dist i l lat ion,  and the crys ta l l ine  res idue  (3.2 g) ,  which con-  
tained I (Rf 0.51),  was  crys ta l l i zed  from benzene  to give 1.82 g of  c o l o r l e s s  crys ta l s  of IIa with mp 144-146 
deg and Rf 0.10. The picrate  of  IIa melted at 214-216 deg ( f rom a l c o h o l ) .  Found: N 11.1%. Ci�HIsNOoC6H 3- 
N30 7. Calculated: N 11.1%. 

A 0.2-g (6.1-mmole) sample of V was heated for 2~ h with 10 ml of 30% alcoholic potassium hydroxide. 
The ethanol was  removed  by dist i l lat ion,  and the res idue  was  extracted with e ther  to give 0.13 g of  IIb as  
needles  with mp 164-165 deg ( f rom b e n z e n e ) .  Found: C 83.5; H 5.4; N 5.4%. C19ItlsNO. Calculated: C 83.5; 
H 5.4; N 5.1%. Compound IIb w a s  a l so  obtained by the hydro lys i s  of  V under the inf luence of concentrated 
HC1. 

Compound III was  s i m i l a r l y  obtained (Table 1 ). 

3 - M e t h y l - 9 - b e n z y l - 2 - a z a - 9 , f i u o r e n o l  ( IV) .  A solut ion of 2 g (0.01 m o l e )  o f  I in 50 ml  of absolute  
tetrahydrofuran was  added by drops to b e n z y l m a g n e s i u m  chloride  obtained f rom 1.56 g (2.4 m m o l e  ) of  ben-  
zy l  chlor ide  and 0.25 g (0.01 g - a t o m )  of m a g n e s i u m  in 30 ml  of absolute  e ther .  The mixture  was  s t i rred  at 
r o o m  temperature  for  2 h and decomposed  with water  and HC1 until it gave an acid react ion  to Congo. The 
aqueous layer  was  saturated with alkali ,  and the organic  bases  w e r e  extracted with ether .  The extract  was  
dried and worked up to give 0.88 g of  IV with mp 192-193 deg ( f rom b e n z e n e )  and Rf 0.16. 

Propionate  of  3 - M e t h y l - 9 - p h e n y l - 2 - a z a - 9 - f l u o r e n o l  (V) .  A mLxture of  1 g (3.68 m m o l e )  of  IIa, 1.86 
ml  (14.5 m m o l e )  of propionic  anhydride,  and 10 ml of pyridine was  heated at 120 deg for 6 h (3 h for  VII).  
The e x c e s s  anhydride and pyridine was  removed  by vacuum dist i l lat ion,  and the dark, crysta l l ine  res idue  
(1.29 g ) ,  which contained II, was  purified with a co lumn fi l led with activity II A1203 (h 6 cm,  d 2.5 c m )  with 
elution of V by hexane to give 0.4 g of  c o l o r l e s s  crys ta l s  of  V with mp 166-167 deg ( f r o m  l igro in ) .  Subse-  
quent r ins ing  of the co lumn with e ther  gave 0.17 g of  Ha. 

Compounds VI and VII w e r e  s i m i l a r l y  obtained (Table 1 ). 

3 - M e t h y l - 9 - b e n z y l i d e n e - 2 - a z a f l u o r e n e  (VIII).  A solut ion of 0.6 g (2.12 m m o l e )  of  IV in 3 ml  of  con-  
centrated HCI was  heated at 115 deg for 5 h. The react ion  m a s s  was  then diluted with water ,  neutra l ized  
with sodium carbonate,  and extracted with e ther .  The extract  was  dried with m a g n e s i u m  sulfate,  the ether  
was  removed  by dist i l lat ion,  and the crys ta l l ine  res idue  (0.47 g) was  d i s so lved  in l igroin.  Two f o r m s  of 
crys ta l s  of  VIII precipitated and w e r e  separated f rom one another  with forceps  and then r e c r y s t a l l i z e d  f rom 
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ligroin to give 0.11 g of pale-yellow crystals of VIIIa as long, fine needles with mp 119-120 deg (Rf 0.62) 
and 0.12 g of yellow crystals of VIIIb with mp 128.5-129.5 deg that crystall ized as individual, dense colonies 
with short needles (Rf 0.77 ). The isomers of VIII did not depress the melting points of genuine samples [2]. 
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