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The reac t ion  o f  1-(9-acridiny1)-2-benzoylethylene a) wi th  

hydrazine hydrate (3) gave pyrazol ine 5, hydrazinohydrazone j,, 

o r  pyrazoleJ, depending on the reac t ion  condi t ions.  On the 

other hand, 9 -acr id iny ls ty ry lke tone (5) reacted w i t h  3 under 

m i l d  condi t ions t o  y i e l d  a Michael type adduct & a s  the main 

product, accompanied w i t h  hydrazinohydrazone 2 and 2 .  On heat- 

i n g  i n  ethanol 8 was dissociated i n t o  s t a r t i n g  mater ia ls .  The 

reac t ion  o f  i w i r h  phenylhydrazines (u) gave the expected 

pyrazol ines fi, which on ox ida t ion  w i t h  lead te t raace ta te  gave 

pyrazoles g,  whi le  2 reacted w i t h  l& t o  a f f o rd  a Michael type 

adduct lJ, which on heating i n  ethanol converted i n t o 2  and I&. 

It i s  we l l  known t h a t  the most general method f o r  the  synthesis o f  pyrazo- 

l i n e s  which are no t  only o f  i n t e r e s t  as intermediates i n  the  preparation o f  



cyclopropanes, bu t  a lso  as e f fec t i ve  chemical bleaching agents, and as lumi-  

nescent and f luorescent substances, i s  the react ion of a,8-unsaturated carbonyl 

canpounds w i t h  h ~ d r a z i n e s . ~ ~ ~  However, l i t t l e  has been.reported r e l a t i n g  t o  the 
. .  , . . . . 

reac t ion  of p,8-ynsaturated ketones having an acr id ine  r i n g  wi,th hydrazines. 
, : 

I n  the course of preparing the pyrazol ines s t a r t i n g  w i t h  a,8-unsaturated 

ketones having 9 -acr id iny l  group, we have found t h a t  the reac t ion  o f  these 

ketones w i t h  hydrazines, espec ia l l y  hydrazine hydrate, revealed some unusual 
. . . ,'. , . .. ., 8 

phenomena. I n  t h i s  pap& we wish t o  r e p i i t  the reac t ion  o f  1-(9-acridjnyl.)-2- 

4 4 benzoylethylene (J) and 9-acr id iny ls tyry lketone (5) which i s  an isomer o f  1, 
. , , . .. w i th  hydrazines. - . . .  ... . ., ~- 

The reac t ion  o f  2 wi th  hydrazine'hydrate (J).was g rea t l y  a f fec ted  by re -  

ac t ion  condit ions. When was t reated w i t h  s l i g h t  excess o f  3 i n  ethanol con- 

t a i n i ng  a l i t t l e  ace t ic  ac id  a t  room teimperature, the expected 3(or  5)- (9-  

acridinyl)-5(or~3)-phenyl-~~-pyrazoline (41, mp 177' dec, as -ye l low prisms was 

obtained i n  a 95% y i e l d .  Acety lat ion of $ wi th.acet ic  anhydr ideaf forded acety l  

de r i va t i ve  5 ,  mp 248'. as pa le  yel low prisms. 

4: vm& 3200 (NH);.6 (CDC13) 3.6 (2H, m, C k ) ,  3.5 (lH, broad, NK), ,-. 
6.3 ( lH, m, SCK), 6.7-8.5 (13H, m, a romat icpro tons) ;  p/g 323 (M'). 5: vm, 

1710 cm-' (C=0);.6 (COC13) 2.35 (3H, s, C B ) ,  3.5 (ZH, m, C&), 6.7 ( lH,  m,-;CH), - 
7.2-8.5 (13H; m, aromatic protons); q g  365 (M'). 

However, the:reaction of 1 wi th  excess of 2 a t  O0 under s i m i l a r  condi t ions 

gave a product 5 whose molecular formula corresponded t o  t h a t  o f  the compound 

der ived i . f rom-a ' l :~  adduct of 1 and 3 w i th  dehydration, i n  a 67% y i e l d ,  instead 

of the expected hydrazone, azine, o r  pyrazol ine 5. The s t ruc tu re  o f g w a s  assumed 

t o  be e i t h e r  1-(9:acridinyl)-1-hydrazino-2-benzoylethane hydrazone (6a)  o r  i t s  

2-hydrazino isomer (9) on the basis of the spectal data and of chemical b& 

havior. 
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Scheme 1 , . 

. ,. . . . , < .  . 
5: mp 16E0 dec, pale ye1 1,ow prisms; :v,, 3000-3400 cm-l iseverd1.- bands, . 

NH); 6 (CDC13) 3.6 (2H, m, Cb), 3.4 (5H, m, NE3 and N 3 ) ,  6.35 ( lH, m,+Ci), 

7.0-8.5 (13H. m, aromatic protons); !/= 323 (M+ - N2H4). 

Br ief  heating- of 5 i n  chloroform af forded-pyrazol ine 4 quan t i t a t i ve l y ,  and 

on treatment w i t h  ace t i c  anhydride 5 gave acety l  de r i va t i ve  5. .. - 
On the other hand, when !,was allowed t o  reac t  w i t h  2 i n  r e f l ux i ng  ethanol 

under s i m i l a r  cond i t ions ,  3 (0 r  5 ) - ( 9 - a c r i d i n y l ) k ( o r  3)-phenylpyrazole U) was 

obtained i n a  64%-y ie ld .  Treatment o f  5 wi th  lead tet raacetate i n  d ich lo ro-  
.. . 

methane afforded pyrazole 3 (Scheme 1). 

7: mp 246O, pale ye l low prisms; v,, 3000-3400 cm-l (NH); 6 (CDC13) 2.6 * 

(lH, broad, N i l ,  7.3-8.8 (14H, m, aromatic protons); m/e ( r e l .  i n t ens i t y ,  %)  

321 (M', loo) ,  293 (M' - N2, .24)., 244. (M' - PI;, 15). 218 (21),'217 (1'2). 

We invest igated the reac t ion  of isomeric a,B-unsaturated k e t o n e 2  w i t h  2 



f o r  comparison o f  t h a t  o f  1. When2 was t rea ted  w i t h j  i n  ethanol under the 

in f luence  of ace t i c  ac i d  a t  room temperature o r  O0 f o r  6 hr,  a Michael type 1:l 

adduct 8 was obtained i n  59 and 68% y i e l d s  respec t i ve ly ,  accompanied w i t h  t races 

of 2 and pyrazole 1. 

On the basis  of the spec t ra l  data and the mode o f  format ion o f j ,  e i t h e r  o f  

two isomers, 1-(9-acridinyl)-3-hydrazino-3-phenylpropan-l-one (9) and 2-hydra- 

z ino isomer sb, i s  thought possib le f o r  the s t r uc tu re  o f  8. I n  connection w i t h  

the s t r uc tu re  of 2 described below, however, 8 was assumed t o  be g.j r a t he r  than 

8_b. 8: 170' dec, pale ye l low c rys ta ls ;  v,, 3180 (NH), 1730 cm-' (C=O); 6 (CD- 

Cl3) 2.5 (3H, broad, NHNb, exchanged w i t h  020). 3.0 (ZH, m, C b ) ,  4.4 ( lH, m, 

Ci ) ,  6.5-7.6 (13H. m, aromatic protons) .  

Scheme 2 

The molecular formula, C22H21N5. o f  minor p r o d u c t 2  agreed w i t h  t h a t  o f  a 

hydrazinohydrazone compound, and the i r  spectrum o f  2 was q u i t e  s i m i l a r  t o t h a t  
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o f  5 .  Although the nmr spectrum of 2 was no t  measured because o f  i t s  inso lu -  

b i l i t y , )  was deduced t o  be hydrazone of (a), but  no t  t h a t  o f  & (B) on the  

basis o f  appearance o f  an i o n  peak a t  m/e 234 i n  the mass spectrum. 

2: mp 1720 dec, pale ye l low c rys ta ls ;  v,, 3000-3300 cm-l (several bands, 

NH); mJg ( r e l .  i n t ens i t y ,  %) 355 (M+, 3), 234 (M' - PhCHNHNH2, 98), 219 (100). 

Treatment o f  5 wi th  5 i n  ethanol conta in ing a l i t t l e  ace t ic  ac id  a t  room temper- 

ature af forded 8: Thus, t h i s  fac t  s t rong ly  supports t h a t  & i s  La, bu t  n o t  gb.. 
. . 

Contrary t o  expectat ion, the reac t ion  o f x w i t h  3 i n  re f lux ing  ethhnol 

under s i m i l a r  condi t ions gave p y r a z o l e  i n  a low y i e l d ,  a n d 2  was recovered i n  

a h igh y i e l d .  This fac t  suggests t h a t  5 formed i n  an i n i t i a l  stage was d issoc i -  

ated i n t o 2  w i t h  the  e l im ina t i on  o f  3. I n  fact ,  heating o f  1 i n  ethanol afforded 

3 i n  a quan t i t a t i ve  y i e l d  (Scheme 2) .  

The formation o f 5  a n d 2  i n  the above react ions i s  very a t t r ac t i ve ,  because 

no a t t en t i on  has been paid t o  the formation o f  hydrazinohydrazones i n  the re -  

act ion o f  a,@-unsaturated ketones w i t h  3. . . 

Although the reac t ion  of J, wi th  phenylhydrazine (l&) d i d  no t  take place 

under the inf luence of ace t i c  ac id,  1, reacted w i t h  a a  i n  the presence of su l -  

f u r i c  ac id  i n  r e f l ux i ng  ethanol, g i v i ng  the expected pyrazol ine L a  i n  an 83% ' .  

y i e l d .  S imi la r l y ,  the reac t ion  o f  w i t h  p - t o l y l -  (u) and p-chlorophenyl- 

hydrazine ( g c )  af forded the corresponding pyrazol ines l& and i n  40 and 

82% y ie l ds ,  respect ive ly .  On the basis of.  the mass spectra o f  a l l  15, another 

po ten t i a l  s t r uc tu re  lJ was excluded (Scheme 3 ) .  

a: mp 1 8 ~ ~ .  orange prisms; q g  399 (M'), 205 (~r -CH=N+) ,  181 ([Ph-CH=N-,,. 

~ h l ' ) .  2: mp 325'. reddish orange prisms; 6 (COC13) 2.35 (3H, s, CU), 3.6 

(2H, m, C$), 6.7 ( lH,  m, CH), 7.2-8.5 (17H. m, aromatic protons); m/e 415 

(M'), 205, 191 ( [ M ~ C ~ H ~ - N = C H - P ~ ] + ) .  B: mp 215', reddish orange prisms; m/g; 

433, 435 (~'1, 215, 217 ( [ C ~ C ~ H ~ - N = C H = P ~ ] + ) ,  205. 



P h  -a 
2 + %a ---t ArCOCH2CH: 
4 NHNHPh -L 

Scheme 3 

Oxidat ion of and & w i t h  lead  te t raace ta te  i n  dichloromethane gave the  

corresponding pyrazoles 1 3  (mp ~ 2 8 ~ )  and 1 3  (mp 261°) i n  80 and 13% y i e l d s ,  

respec t i ve ly .  

On the  o ther  hand, ?,reacted w i t h  m u n d e r  the in f luence of s u l f u r i c  a c i d  

i n  ethanol a t  room temperature f o r  2 days, g i v i n g  a Michael type 1 : l  adduct Q, 

i n  a 12.5% y i e l d .  On b r i e f  heat ing i n  ethanol Q, was e a s i l y  converted i n t o 2 .  
0 9: mp 150 dec, pa le  ye l low prisms; v,, 3230 (NH) ,  1710 cm-' (C-0); 6 

(CDC13) 3.2 (2H. m, C k ) ,  3.5, 4.3 (each lH, m, NL, exchanged w i t h  D20), 4.4 

(1Hs m, 3CH), 6.1-7.6 (18H, m, aromatic protons). 
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