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The condensat ion of 3 -m e t hy l -2 - aza f l uo rene  with benzaldehyde at the methyl  group, as a r e su l t  
of which the cis  and t r a n s  f o r m s  of 3 - s t y r y l - 2 - a z a f l u o r e n e  a r e  formed,  p roceeds  without ca ta -  
lys t s .  The subsequent  condensat ion with benzaldehyde t akes  place  in the p r e s e n c e  of po ta s s ium 
ethoxide and leads to 3 - s t y r 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 .  T r e a t m e n t  of azaf luorene with 
phenoxyacetyl  chlor ide  in the p r e s ence  of t r i e thy lamine  yielded 3 - m e t h y l - 9 - ( ~ - h y d r o x y - f i -  
phenoxyethyl idene) -2-azaf luorene .  On the bas i s  of the spec t r a l  data it was concluded that  the 
la t ter  ex i s t s  in the f o r m  of a mix ture  of the enol f o r m  and the zwit ter ionic  form.  3 -Methy l -9 -  
(T-pheny l -~ -e innamoyloxyaUyl idene ) -2 -aza f luorene  was obtained by acylat ion of azaf luorene 
with c innamoyl  chloride under the s ame  conditions.  The PMR and IR spec t r a l  data a r e  p r e -  
sented.  

The poss ib i l i t i es  of t r a n s f o r m a t i o n s  of methyl - subs t i tu ted  (in the pyr idine ring) azaf luorenes  a re  more  
d ive r se  than in the case  of f luorene.  In the p re sen t  communicat ion  we desc r ibe  the condensation of 3 -methy l -  
2 -azaf luorene  (I) with benzaldehyde at both of its r eac t ion  cen te r s  - the methyl  and methylene groups.  3 -S ty ry l -  
2 -azaf luorene  (II) is obtained in the f o r m  of a mix tu re  of c is  (ILa) and t r a n s  (11b) i s o m e r s  when azaf luorene  I 
is heated for  a long t ime  with benzaldehyde without the ca ta lys t s  that  a r e  normal ly  used  in such condensations 
in the case  of a - m e t h y l - s u b s t i t u t e d  pyr id ines .  The  geome t r i ca l  i s o m e r s  of s ty ry l  de r iva t ive  1I differ  with 
r e s p e c t  to the i r  ch romatograph ic  mobi l i t ies ,  and this  made it poss ib le  to isola te  each of them.  
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Condensation of s ty ry l  de r iva t ive  11b with benzaldehyde in the p r e sence  of p o t a s s i u m  ethoxide gave 3- 
s t y r 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  (Ill), which was p rev ious ly  obtained in [1]. Unsatura ted  II  and HI a re  oxi- 
dized under  mild conditions to 2 -aza f luo renone -3 -ca rboxy l i c  acid (IV), which was a lso  obtained by oxidation 
of azaf luorene  I with se len ium dioxide in pyr idine.  

In the case  of the r eac t ion  of azaf luorene  I with phenoxyacetyl  and cinnamoyl chlor ides  it was es tabl ished 
that  acyla t ion of I at  the methylene group can be accompl i shed  without p r i o r  metal la t ion.  3 - M e t h y l - 9 - ( a - h y -  
d roxy- f i -phenoxye thy l idene) -2 -aza f luorene  (V) was obtained by t r e a t m e n t  of azaf luorene  I with phenoxyacetyl  
chlor ide  in the p r e s e n c e  of t r i e thy lamine  at  - 10~  On the bas i s  of the IR spec t r a l  data (the absence  of a keto 
group and the p r e s e n c e  of a quaternized ni trogen atom) it may be a s sumed  that  this  compound exis ts  in the 
c rys ta l l ine  s tate  in the f o r m  of a mix tu re  of enol Va and zwit ter ion Vb. The IR spec t rum of 3 - m e t h y l - 9 - ( a -  
hydroxybenzyl idene) -2-azaf luorene ,  which was obtained in [2], has  s im i l a r  c h a r a c t e r i s t i c s .  

The exis tence  of s t r uc tu r e s  Va and Vb is conf i rmed by the data f r o m  the PMR spec t ra  of solutions in 
CF3COOD and CF3COOH. Two s inglets  (4.92 and 5.42 ppm) of the methylene group of a phenoxymethyl grouping 
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and two signals [a doublet at 9.17 ppm and a doublet at 8.63 ppm (CF3COOH); a singlet at 8.66 ppm and a singlet 
at 9.20 ppm (CF3COOD)] of the (~ proton of the pyridine r ing a re  observed in both cases .  A signal providing 
evidence for  protonat ion of Vb at  C(8 ) (5.67 ppm IH, 9-H) is p resen t  in the spec t rum of a solution of Vb in 
CFsCOOH. 

Thus in contras t  to C(9)-acylated der iva t ives  of f luorene,  which exis t  in keto and enol forms,  the analo- 
gous 2-azaf luorene  der iva t ives  have s t ruc tu res  of the enol (Va) and zwit ter ionic (Vb) type. 
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3-Methyl-9-(7-phenyl-a-cinnamoyloxyallylidene)-2-azafluorene (VI) was obtained under the above-de- 
scr ibed acylat ion conditions f rom azaf luorene I and cinnamoyl chlor ide.  The same O-acylated der iva t ives  of 
the enol fo rms  of the acyl  der iva t ives  at C(9 ) a re  also formed f rom fluorene [3]. 

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

The IR spec t ra  of KBr pel le ts  of the compounds were  r e c o r d e d  with a UR-20 spec t romete r .  The PMR 
spec t ra  were obtained with a BS-487C spec t ro m e te r  (80 MItz) with te t ramethyls i lane  as the internal  standard. 
The mass  spec t ra  were  obtained with an MKh-1303 sp ec t ro m e te r .  Column chromatography was ca r r i ed  out 
on act ivi ty II aluminum oxide (elution with hexane),  and th in - layer  chromatography (TLC} was ca r r i ed  out on 
the same support  with e ther  (for LI and LID and on Silufol UV-254 in a c h l o r o f o r m - e t h a n o l  sys tem (97: 3) (for 
V and VIi. 

3 -S ty ry l -2 -aza f luo rene  (Lit. A mixture  of 9 g (50 mmole) of azaf luorene I and 16 g (130 mmolet  of benzal-  
dehyde was ref luxed for  20 h, a f te r  which the benzaldehyde was r emoved  by distil lation, and the res idue  was 
dissolved in e the r .  The e ther  solution was shaken with 40% sodium bisulfite and dr ied  with magnesium sulfate. 
The  e ther  was removed ,  and the res idue  (12 gt was separa ted  with a column (h = 53 cm, d= 3.5 cm). Workup 
of the initial f rac t ion  gave 4,3 g (32%) of bright-yellow c rys t a l s  of Lib with mp 128-130~ (from ligroin) and 
Rf 0.73. IR spect rum:  1640 (C---C} and 982 cm -1 ( trans-CH).  Found: C 88.9; H 5.7; N 5.0%. Cz0H15N. Cal- 
culated: C 89.2; H 5.6; N 5.2%. Work-up of the next f rac t ion  gave 1.3 g (10%} of yellow c rys t a l s  of IIa with 
mp 108-109~C (from ligroint and Rf 0.53. IR spect rum:  1635 (C--C) and 960 cm -1 (cis-CH). Found: C 89.1; 
H 5.3; N 5.1%. C20I-I15N. Calculated: C 89.2; H 5.6; N 5.2%. 

3 -S ty ry l -9 -benzy l idene -2 -aza f luo rene  (HI). A mixture  of 1 g (3.5 mmolet  of IIb, 0.5 g (4 mmole) of 
benzaldehyde,  10 ml of 10% potass ium ethoxide, and 75 ml of ethanol was ref luxed for 8 h, af ter  which the al- 
cohol, water ,  and benzaldehyde were  r emoved  by dist i l lat ion.  The res idue  was ext rac ted  with ether ,  and the 
ex t r ac t  was dr ied  with sodium sulfate.  The ether  was r em o v ed  f rom the extract ,  and the res idue  (1.43 g) 
was separa ted  with a column to give 0.3 g (22%) of orange c rys ta l s  of III with mp 148-150~ (from ligroin) and 
Rf  0.58. No melt ing-point  depress ion  was observed for a mixture  of a sample of this product  with a genuine 
sample [1]. 

2 -Azaf luorenone-3-carboxyl ic  Acid (IV). At A 5-g (30 mmole} sample of potass ium permanganate  was 
added in por t ions  with vigorous s t i r r ing  and cooling to 0~ to a solution of 1.5 g (5.3 mmole) of a mixture of 
i some r s  of LI in 200 ml of acetone,  and the mixture  was then s t i r r ed  at  20~ until it was completely decolor ized.  
The manganese dioxide was r emoved  by f i l t rat ion and washed repea tedly  with hot water,  and the aqueous solu- 
t ion was evaporated to 20 ml, The concentra ted  solution was acidified to pH 5 with sulfuric acid and worked 
up to give 0.6 g (51%} of yellow c rys t a l s  of acid IV with mp 211-213~ (from alcohol}. IR spectrum: 2400-2900 
(COOIt t and 1700 cm -1 (CO t. Found: C 69.5; H 3.3; N 6.2%. C13HTNO3. Calculated: C 69.3; H 3.1; N 6.2%. 
The ethyl e s t e r  of acid IV was obtained as yellow c rys ta l s  with mp 118-120~ (from ligroin).  IR spectrum: 
overlapped bands at 1725 and 1720 em -1 (-COOC2H 5 and > CO). Found: C 71.3; H 4.6; N 5.9%. C15H~INO 3. 
Calculated: C 71.1; H 4.3; N 5.6%. 

Acid IV was s imi la r ly  obtained by oxidation of TIT 

B) A mixture  of 2 g i l l  mmole) of azaf luorene I, 2.85 g (25 mmole) of selenium dioxide, and 150 ml of 
pyr idine  was ref luxed gently with vigorous  s t i r r ing  for 4 h, a f te r  which the pyridine was par t ia l ly  removed  by 
dist i l lat ion (to a res idua l  volume of 30 ml}, and the supernatant  liquid was decanted and poured into 10% po-  
t a s s ium hydroxide solution. The alkaline mixture  was ex t rac ted  with e ther .  The aqueous solution was acidified 
with r e s p e c t  to Congo red  with 50% sulfuric  acid and worked up to give 1.6 g (64%) of acid IV with mp 211-213~ 
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3-Methyl- 9- (a-hydrc~y- fl-phenoxyethylidene)- 2-azafluorene (V). A solution of 3.96 g (23 mmole) of 
phenoxyacetyl chloride in 20 n~l of ether was added gradually at -10~C to a solution of 4 g (22 mmole) of 
azafluorene I and 2.22 g (22 mmole) of triethylamine in 150 ml of absolute ether, and the m~kt re  was stirred 
at 20~ for 1 h. It was then made alkaline to pH 10 with sodium carbonate, and the resulting dark-brown pre- 
cipitate was refluxed in 20 ml of chloroform. Workup gave 1.47 g (21.4%) of orange crystals  of V with mp 

+ 
197-198~ and Rf 0.32. IR spectrum: 3400, 3200 (OH); 2000 cm -I (=NH-). Found: C 80.1; H 5.32; N 4.4%; 
M 315 (by mass spectrometry). C21H17NO2. Calculated: C 80.0; H 5.4; N 4.4%; M 315. 

3-Methyl-9-(a-cinnamoylc~yaUylidene)-2-azafluorene (VI). This compound was obtained from 1.8 g 
(10 mmole) of azafluorene I, 1.3 g (13 mmole) of triethylamine, 1.7 g (10 mmole) of cinnamoyl chloride, and 
115 ml of ether, as in the synthesis of V. The residue from the ether layer was treated with hexane (extraction 
of azafluorene 1) and was then crystallized from ethyl acetate to give 0.6 g (13%) of yellow crystals of VI with 
mp 222-224~ (dec.)andRf 0.76. IR spectrum: 1735 (ester C---O); 1635, 1622 (C=C); 980 cm -i (trans-CH). 
Found: C84.1; H 5.2; N 3.0%; M 441 (by mass spectrometry). C~H23NO 2. Calculated: C 84.3; H 5.3; N 3.2%; 
M 441. The picrate had mp 214~ (dec., from alcohol). Found: N 8.1%. C~IH23NO2'CGH~N307. Calculated: 
N 8.4%. 
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