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THE REDUCTION OF AZAFLUORENONES

Krystien Kloo, Jagcek Mochowsli™ and Zdzislaw Szulg
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Treatment of 1~ and 4~aza— as well as 1,5~ , 1,8« , 2,5-, and
4,5~diazafluorenones with hydrazine hydrate at 160-170° C 1ed
to azafluorenes in the yield 33-9C%. In the case of 4-eza-,
2,5~ and 4,5-diazafluorenons, the dimerization products, 9,9%

~bisazafluorenes were algo formod under reduction conditions,

In connection with the considerable current interest in the chemistry
and phermacology of azafluorenons and azafluorene derivatives, many works
have been reported recent1y1. Nevertheless, only little attention has been
paid to unsubstituted compounds,

Although scme apafluorenez have been kmown earlier, they were obtained
by the application of cc_»mplex procedurea of oyelization or reductionz-4.

As = part of our studies on tricyclic azines having potentisl pharmaco-
logical activity, we reported recently a convenient method of synthesis of
azafluorenones starting from benzoquinolines and phena.nthroliness. We have
also studied the synthesis of azafluorenes, and we rei)ort in this work sim~
ple general method baged on the Wolff-Kishner reaction. We obtained 1~ and
4-e.z.a.f1uorenea 1a4b and 1,5~ ; 1,8~ 4 and 4,S—diazaf1ﬁorenes 28,b,d in the
yields betier than reported in litera.turez'd, as well as previously unknown

2;5~diazafluorene 2ec.
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When 2,5~ and 4,5-diazafluorencnes were reduced, the substantial amo-
unts of 9,94bis-(2,5-diegafluorene) 3 and 9,9°-bis-(4,5~diazafluorens) 4
wore also formsd. A small amount of 9,9’-—-bis—(4«a.zaf1uorane) 5 was isola-
ted after reduction of 4-~azafluorsnone, but when reaction was carried out
in diethylens glycol according to Buang-Minlon procedure, the yisld of 5
'increased to 11%. No dimerization products were observed as a result of
reduction of other azafluorsnones,

Both ionic and free~radical mechanisms have been proposed for Wolff-
Kishner reductions. Weisburger and Gra.ntham'r found that fluorenone yiel-
ded besides fluorens also & product of dimerization, but dimer wasn®t for-
med when six-fold excess of hydrszine wes used, This fact wes explained by
the free-radical mechanism, Nevertheless, our investigation showed +that
gsoms azafluorenes were dimerized even with very large excess of hydrazine.
Further work on the determination of possible mechanism is in progress.
The typieal procedure is as follow: =azafluorenone (4,55 g, 0.025 mole )
and hydrazine hydrate (14.0 mly 0,285 mols} were heated in autooclave to
160~170° C for 18 hours, After cooling, the crude azafluorene was filtered
off and washed with water, The filtrate was extracted with chioroform. The

combined extracts were dried (MgSO 4) and eveporated in vacuo to give addi-
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tional portion of crude product. The crude azafluorenss were purified as

follows:
l1a was recrystallized from n-hexsne, white needles, 84% yield, 0. 84-85°C

(1it.2'3

79-85°C), MR (CDCL,) J(pom)8.67 (dd,2~H,J=5Hz and 1,5Hz), B.10
(dd,4-H,J=8Hz and 1,5Hz}, 7.94-7.85 (1,5-H), 7.75-7.69 (m,8-H), 7.58-7.49
(my6~H,7-H}, 7.40 (44,3~H,J=8Hz and 5Hz), 4.05 (s,9-H).

1k wap recrystallized from n~hexane, colorless prisms, 88% yield, m.p.93°c
(1i%.% 96-97°C) MR (CDC1,) 8.72 (ad,3-H,J=5Hz and 1,8Hz), B.34-8.24 (m,
5-H), 7480 (dd,1~H,Ja7,5Hz and 1,8Hz) 7.62+7.54 (n,6-H,7~H and 8-H), 7.23
{ad,2-H,0%7,50z and 5Hz), 3,78 (s,9~H).

25, was reorystallized from n-hexane, white needles, 85% yield, m.p. 108~
-109°¢ (111-..5 108°¢) NMR (cnc13) B482-8,76 (m,2~H,6-H), 8.47 (dd,4~H,J=EHz
end 1,8Hz), 8,02 (dd,8-H,J7,50z and 1,5Hz), 7.53 (d4,3-H,J=8Hz end 5Hz),
T+40 (Gd,7-H,J=7,5Hz and 5Hz), 4,04 (8,9-H).

2b was recrystallized from water, white needles, 90% yield, maps374-~175°C
(1it.” 170°C) MR (CDCL,) 8476 (4d,2-8,7-H,J=SHz and 1,8Hz), 8,19 (ad,4-K,
5-H,Ju8Hz and 1,8Hz), 7.51 (d4,3-H,6-H,Ja8Hz and SHz), 4.24 (s,9-H),

2c was extracted from the crude product with chloroform and reorystalli-
zod from water, white prisms, 33% yield, m.p. 145-146°C MR (CDCI.B') 9.04
(8,11}, 8.88 (&,3-H,J=5Hz}, 8.84 (dd,6-H,J=5Hz and 1,8Hz), 8,14 (d,4-H,
J=5Hz), 8408 (dd,8-H,J=8Hz and 1,8Hz), 7.50 (dd,7-H,J=CHz and SHz), 4.08
{8;9-H).

2d wag extracted from the crude product with n-hexane and recrystallized
from mixture n-hexane -~ benzene, white prisms, 52% yield m.p.172°C 1it.5
172°¢) mm (CDC1,) 8.85 (dd,3-H,6-H,J=5Hz end 1,8Hz), 7.94 (dd,1-H, 8-H,
J=7,8Hz and 1,8Hz), 7.38 (d4,2-H,7-H,J=7,8Hz and 5Hz), 3.80 (s,9-H).

3 was obtained from the residue after extraction of 2¢. The residus was




washed with methanol to give pure 3, white prisms,62% yield, m,p.2?8-280°c
{decompn.}; insoluble in NMR solvents, m/e = 334 (M+, 30 , UV {MeOH) ;\max.
249, 289 and 302 am (log £ 3.78, 4.08 and 4.09),
4 was obtained from the residue after extrection of 24, The residue was
recrystallized from mixture ethyl moetate-~chloroform-methanol to give pure
4, white prisms, 42% yield, m.p. 318-320°C (decompn. ); insoluble in NME
solvents, m/e = 334 (', 40); UV (MeOH) A_ 250, 300, 306 snd 312 nu{logf
3476, 4020, 4421 8nd 4.31).
5 was isclated in & trace amount after orystallization of 1b. When reduc-
fion was oarried out according to Hueng-Minlon procedure, 5 was obtained
in 11% yield. The crude 5 wes recrystallized frem aceiic acid to give whi -
te priems, mips 289~290°C, MR (CF,C00D) 8,88-7.40 (m, ring-H), 5.42 (s,
9-H, 97-H); m/e = 332 (M*, 17); UV (MeOH) A gy, 254; 263, 308 snd 325 m
* (log € 3.54, 3.55, 3.77 and 3.47).
411 the new compounds gave satisfactory elemental analyses.
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