
HETEROCYCLES. Vol. 9. No 7. 1978 

I Krystian MochowsQ and ZdzisZaw Szulc moo. Jaoek 

In s t i t u t e  of Ornanio and Phyeioal Chemistry. Tbohnioal Univereity 

50-370 wooZaw. poland 

Treatment of 1- and 4-aza- a s  well as 1,5- , 1,8- , 2,5-. and 

4,5diazafluorenones with hydrazine hydrate a t  160-170° C l e d  

t o  azafluorenes i n  the  yield 33-90%. In the  oase of 442a-, 

2,5- and 4,5diazafluorenone, the  dimerization products, 9,9'- 

-bisaaafluorenea were also f o m d  under reduotion conditions. 

In oonnection with the considerable current in te res t  i n  the  ohemistry 

and pharmcology of azafluorenona and azafluorene derivatives, many works 

have been reported reoentlyl. Nevertheless, only l i t t l e  a t tent ion has been 

paid t o  unsubstituted compounds. 

Althouefl some aaafluorenes hrtve been Imown ear l i e r ,  they were obtained 

by the applioation of oompler prooeduree of oyolization o r  r s d ~ o t i o n ~ - ~ .  

Ae a part  of our studies on t r icyol io  azines having potential  phannaco- 

logioal aot ivi ty ,  we reported reoently a mnvenient method of synthesis of 

5 azafluorenones s ta r t ing  from benzoquinolines and phenanthrolinea . We have 

a l so  studied the synthesis of azafluorenes, and we report in t h i s  work aim- 

ple  general wtthod based on the  Wolff-Xishner reaction. We obtained 1- and 

4-azafluorenee G1b and 1,5- , 118- , and 4,5diazaRuorenes &,bpi  i n  the 

yields  be t te r  than reported i n  l i t e r a t ~ r e ~ ~ ,  a s  well as previously unknown 

2,5diazafluorene 20- 



3 - & 2 

When 2,5- and 4,5-diazafluoremnes were reduced, the substantial  am-  

unts of 9,9lbis-(2,5-diaxafluorene ) 2 and 9,9'-bis-(4,5*diazafluorene ) & 

were also formed. A small amount of 9,g'-bis-(4-azafluorene) 2 was ieola- 

t ed  after reduotion of 4-azafluorenone, but when reaction waa carr ied out  

i n  diethylene glycol according t o  Ruang-Minlon pmcedure, the y ie ld  of 2 

increased t o  11%. No dimerization products were observed a s  a resu l t  of 

reduction of other azafluorenones. 

Both ionic  and free-radical mechanisms have been proposed f o r  'Nolff- 

Kishner reduction6. Weisburger and @antham7 found t ha t  fluorenone yiel-  

ded besides fluorene a l so  a product of dimerization, but diner wasn't for- 

med when six-fold excess of hydrazine ms used. This f a c t  was explained by 

the  free-radical mechanism. Nevertheless, our investigation showed t h a t  

some azdluorenes were dimerized even with very large nxcess of hydrazino. 

Further work on the  determination of possible mechanism is i n  progress. 

The typioal procedure i s  a3 follow: azafluommne (4.55 g, 0.025 mole ) 

and hydrazine hydrate (14.0 ml, 0.285 mole) were heated i n  autoclave t o  

160-170' C f o r  18 hours. After cooling, the  crude azafluorene nas f i l t e r ed  

off and washed with water. The f i l t r a t e  mas extracted with chloroform. The 

combined extracts  were dried (MgSO* ) and eva?orated i n  vaouc t c  give addi- 
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tional portion of crude product. The crude azafluorenes were purified as 

follows: 

la was recrystallized from n-hexane, white needles, 84% yield, m.p.84-85°~ - 
79-85'~), NMR (CDCl?) d'(ppmV3.67 (dd,2-H,J=%Z and 1,5Hc), 8.10 

(dd,4-H, J4Hz and I ,5Hz), 7.94-7.85 (a,54I), 7.75-7.69 (m,8-H) 7,58-7.49 

(m,64,7-H), 7.40 (dd,3-H9J=8Hz and 5Hz), 4.05 (s,9-H). 

1b wao recrystallized from n-hexane, colorless prisms, 882 yield, m.p.930~ - 
(lit.' 96-97Oc) NMR J'cDc~~) 8.72 ('dd,34I,J=5Hz and 1,8Hz), 8.34-6.24 (m, 

5-H), 7.80 (dd914,J=7,5Hs and 1,8Hz) 7.62-7-54 (?a064I,7-H and 84, 7+23 

(dd,2-H,.?'=7,5Hz a d  ~HZ), 3.78 (s,9-A). 

& was recrystallized from n-hexane, white needles, 85% yield, m.p. 108- 

-1 0 9 ~ ~  ( l h 5  108~~) NMR (CDC13) 8.82-8.76 (m,2-X,6+i), 8.47 (dd,4-H,J@Az 

and 1,8Hz), 8.02 (dd,84,J=7,5Hz and 1,5Hz), 7.53 (dd,3-H,J-8Hz end ~Hz), 

7.40 (Cd,7-H,J=7,5Hz and ~Hz), 4.04 (~~94). 

2b was recrystallized from water, white needles, 90% yield, m.p.174-175'~ - 
( l h 5  170'~) NMR (CDC~~) 6-76 (dd,24197+i9J=5Ha and 1,8Hz), 8.19 (dd,4-H, 

5-H,J-EHz and 1,811z), 7.51 (dd,3-H,6-H, J=8Hz and Yiz), 4.24 (s,9-H). 

20 was extraoted from the crude product with chloroform and reorystalli- - 
zed from water, white prisms, 33% yield, m.p. 145-146~~ NMR (CDC1 ) 9.04 3 

(s,l-H), 8.88 (d,3-HlJ=5Hz), 8.84 (dd,6+i9J=5Hz and 1,8Hz), 8.14 (d,4-H9 

J=~Hz), 8.08 (dd,8.HsJr8Hz and 1,8Hz), 7.50 (dd97-H,J=EIHz and ~Hz), 4.08 

(5394). 

26 was extracted from the crude product with n-hexane and recrystallized - 
from mixture n-hexane - benzene, white prisms, 52% yield m.p.172~~ lit. 5 
1 7 2 ~ ~ )  NUi (OC1 ) 8.85 (dd,3-H,6-H,J-5Hz and 1,8Hz), 7.94 (dd,l-HI 8-H, 

3 

J=7,8Bz and 1,8Hz), 7.B (dd,2-H,7-H,J=7,8Hz and 5Hz), 3.80 (a,9-H). 

3 was obtained from the residue after extraction of 2. ?he residue was - 



washed with methanol t o  give pure 2, white prisms,62% yield ,  m.p.7K3-2800~ 

( decompn.); insoluble i n  NMR solvent6 m/e 334 (Id+, 30 , W f M ~ O R )  h-. 

249, 289 and 302 nm ( log  E 7-78, 4.08 and 4.09). 

4 was obtained from t h e  residue a f t e r  extract ion of 3. The residue was 

rec rys ta l l i zed  from mixture e thy l  acetate-chloroform-methanol t o  give pure 

4, white priams, 42% yield,  m.p. 318-320'~ (deoompn. ) )  insoluble i n  NMR - 
solvents,  m/e = 334 (M+, 40); w (M~OH) A- 250, 300, 306 and 312 nm(log& 

3.76, 4.20, 4.21 and 4.31). 

5 n t s  i so la ted  i n  a t r a c e  amunt  after c rys ta l l i za t ion  of 2, m e n  reduc- 

t i o n  was carr ied out according t o  Huw-Kinlon procedure, 5 was obtained 

i n  11% yield. The crude 5 waa rec rys ta l l i zed  from a c e t i c  acid t o  give whi- 

t e  prisms, m.p. 289-290°c, NLW (CF~COOD) 8.88-7.40 (m, ring-H), 5.42 (8, 

9 4 ,  9'-H.); m/e = 332 (M+, 171 ; W ( M ~ O H )  h--254, 283, 308 and 325 nm 

( l o g  3.54, 3.55, 3.77 and 3.47). 

kll t h e  new oompomda gave eatisfactory elemental analyeea. 
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