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4-Benzoylhydroacr id ines  were  synthes ized by the react ion  of 4-1i thiohydroacr idines  with 
benzoni t r i le  or benzoyl  ch lor ide .  The i r  capaci ty  for  k e t o - e n o l  t a u t o m e r i s m  was noted. 

In a continuation of our r e s e a r c h  [1-3], we have synthesized 4 -benzoy lhydroacr id ines .  4 -Benzoy l -  
1 ,2 ,3 ,4 - te t rahydroacr id ine  (IV), 4 - b e n z o y l - s y m - o c t a h y d r o a c r i d i n e  (V), and 4 - b e n z o y l - 9 - p h e n y I - s y m - o c t a -  
hydroacr id ine  (VI), r e spec t ive ly ,  were  obtained by the react ion  of 4 -1 i th io - l ,2 ,3 ,4 - t e t r ahydroac r id ine  (I), 
4 -1 i th io - sym-oc tahydroac r id ine  (II), and 4 -1 i th io -9 -pheny l - sym-oc tahydroac r id ine  ( I I I )wi thbenzon i t r i l e .  
Under s i m i l a r  conditions,  4 -1 i th io -4 -benzy l - l , 2 ,3 ,4 - t e t r ahydroac r id ine  (X) does not  r eac t  with benzo-  
n i t r i l e ;  we were  able to obtain 4 - b e n z o y l - 4 - b e n z y l - l , 2 , 3 , 4 - t e t r a h y d r o a c r i d i n e  (XI) by the react ion  of X with 
benzoyl  ch lor ide .  This  can apparent ly  be explained by the lower reac t iv i ty  of I as compared ,  for  example ,  
with that  of I [1]. 
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The compounds obtained a r e  analogs of 2-phenacylpyr idine,  for  which a capac i ty  for  k e t o - e n o l  
t a u t o m e r i s m  has been noted [4]. It s eemed  of in te res t  to examine how IV-VI behave in this r e spec t .  

Absorpt ion bands of ca rbonyl  and hydroxyl  groups  are  absent  in the IR s p e c t r a  of solid IV or its so lu-  
t ions .  A s i m i l a r  pa t te rn  was obse rved  for the enol f o rms  of subst i tuted 2-phenacylpyr id ines  [4]; the l a t t e r  
spec t r a l  pecul ia r i ty  was explained by the format ion Of a hydrogen bond with the n i t rogen a tom.  Compound 
IV gives a posi t ive reac t ion  for  an enol with f e r r i c  chloride and f o r m s  a complex  sa l t  on t r ea tmen t  with 
cupr ic  ace ta te ,  but does not r eac t  with phenylhydrazine.  Thus the base  exis ts  in enol f o r m  VII. On the 
other  hand, the re  is a dist inct  absorpt ion band at 1690 cm -1 in the spec t rum of the hydrochlor ide .  Conse -  

*See [1] for  communicat ion IX. 
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TABLE 1. 4 -R-Hydroacr id ines  

Compound mp, "C Empirical formula 
Found, % Cale., 

C H N C I-[ 

I V  a 
IV b. HCI 

V.  HCI 
Phenylhyflra- 

z o n e  o f  V 
VI 
Vl �9 C6H3OTNa 
XI 
XI �9 CsHaOTNa 
X l l  

82--84 
213--214 
81,5--83 

215--217 
128--129 

130--132 
175--178 
137--138 
176--178 

153,5--154 

C2~H~rNO 83,7 6,4 
C20H~:NO �9 HC1 I - -  
C~ol-I2,NO 181,9 I 774 
C2oHmNO �9 HCI - -  - -  

! C2~H27Na 

C26H2sNO 85,2 7,1 
C2~H25NO- C~I%OrNa .-- 
C2vH2aNO " 86,1 6~  
C27H2.~NO- C6H307Na - -  
C2vH2 NO2 83 0 I ' ] J 5,6 

4,7 83,6 
4,1 
5,1 8~,4 
4,1 - -  

l i f t  

3,~ 85,0 

9,0 8~,9 

- -  82,8 

6,0 

6,9 

63 
5,4 

% Yield, 
N o/o 

4,9 62 
4,3 
4,8 
4,3 

! 1,0 

3,8 38 
9,4_ 

9,6 - -  
- -  55 

aThe copper salt  was  obtained by mixing alcohol  so lut ions  of the 
base and cupric acetate  and decomposed  above 200 ~ Found: Cu 
10.7%. C40H32Cu!N202. Calculated: Cu 10.6%. bThe copper salt  
decomposed  above 250 ~ Found: Cu 10.2%. C40H40CuN202. Cal -  
culated: Cu 10.5%. The proposed s tructures  of the c o m p l e x e s  are:  

I I  . II 
C C 

c..r.c~o/C.:" d X c , H ,  c~<..clo~,-d\c6"~ 

quently, the salt  i s  formed  by ketone form IV. The VII s tructure  is  a lso  conf irmed by the react ion of I with 
benzoyl  ch lor ide .  The react ion  product is  the benzoate  of enol  XII, as  fo l lows f rom the IR spec trum of this 
compound (ester carbonyl  absorption at 1740 c m  -i)  and its hydro lys i s  to VII. 

Compounds V and VI are incl ined to undergo enol izat ion to an apparently l e s s e r  degree  than IV. Solid 
V does  not  display carbonyl  absorption in the IR spectrum and apparently ex i s t s  in enol  form VIII. The 
equi l ibrium V ~- VIII is apparently es tabl i shed in solution,  s ince ,  on the one hand, an absorption band ap- 
pears  at 1690 c m  -1 in the IR spectrum,  and the substance forms  a phenylhydrazone (although in low yield),  
whi le ,  on the other hand, it g ives  a pos i t ive  react ion for an enol  with ferr ic  chloride  and f o r m s  a copper 
sa l t .  A s i m i l a r  pattern is  a lso  observed  for VI. 

Ketone XI, the s tructure  of which excludes  the poss ib i l i ty  of the format ion of an enol  form,  displays  
carbonyl  group absorption in its  IR spectrum at 1690 c m  - l ,  does  not give co lorat ion with ferr ic  chlor ide ,  
and does  not  form a complex  salt  on react ion with cupric  acetate .  In contrast  to ye l low IV-VI, ketone XI is  
c o l o r l e s s .  

Of the VII, VIII, and IX s truc tures ,  the f irs t  has the m o s t  developed conjugation s y s t e m .  This  ap- 
parently a lso  leads  to the fact that IV ex i s t s  pr imar i ly  in enol  form VII, which is  additionally s tabi l ized by 
a hydrogen bond of the chelate  type between the hydroxyl  hydrogen atom and the ring ni trogen atom.  In the 
hydrochlor ide  of IV, this sor t  of additional s tabi l izat ion b e c o m e s  imposs ib le ,  and, as a result ,  the ketone 
form,  which is  a l so  recorded  by the IR spectrum,  deve lops .  The conjugation chain is  shor ter  in VIII and 
IX than in VII, and the shift  to favor the format ion of an enol  is  not so  great  for the corresponding  ketones .  

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

The IR spectra  of CC14 solut ions  and KBr pel le ts  of the compounds  were  recorded .  

4 -Be~zy lhydroacr id ines .  A solution of 5,2 g (0.05 mole) of benzonitrile in 10 ml of absolute ether 
was  added dropwise  in the c o u r s e  of 15 rain to a suspens ion  of 4-1ithiohydroacridine,  prepared from 0.05 
mole  of the appropriate hydroacridine  and an equimolar  amount of an ether solution of phenyll i thium. In 
the synthes i s  of  XI and XII, 0.1 m o l e  of benzoyl  chlor ide  was  added in place of benzoni tr i l e .  The mixtures  
w e r e  s t i rred  for 1-2 h. 
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A. Compounds IV-VI.  Water  (40 ml) was added to the react ion  mix ture ,  the organic  l ayer  was sepa -  
ra ted ,  and 30 m l  of 20~c hydrochlor ic  acid was added to it .  The hydrochlor ide  was sepa ra ted ,  washed with 
e ther ,  and t r ea t ed  with w a r m  sodium hydroxide solution. The base  was then c ry s t a l l i z ed  f rom alcohol.  

B. Compound XI. The reac t ion  mix tu re  was diluted with water ,  the e ther  l aye r  was sepa ra ted  and 
dr ied  with magnes ium sulfate ,  and the e ther  was evapora ted .  The res idue  was t r i t u r a t ed  with 120 ml  of 
pe t ro leum e ther ,  and the reac t ion  product  was r emoved  by f i l t ra t ion.  An analy t ica l ly  pure  sample  was ob- 
tained by c rys ta l l i za t ion  f rom alcohol.  

C. Compound XII. The react ion  mix tu re  was cooled to 0 ~ to prec ip i ta te  the reac t ion  product .  

Data on.the subs tances  a r e  p resen ted  in Table  1. 

Hydro lys i s  of the Benzoate of the Enol F o r m  of 4 - B e n z o y l - l , 2 , 3 , 4 - t e t r a h y d r o a c r i d i n e  (XII). A m i x -  
ture  of 1 g of XII and 20 ml  of 30~c sulfur ic  acid was ref luxed for  6 h, and the resu l t ing  solution was poured 
care fu l ly  with ice cooling into 200 ml  of 20% po tass ium hydroxide solution. The base  was ex t rac ted  with 
e ther ,  and the e ther  ex t r ac t  was evapora ted  to 20 ml  and t rea ted  with 20 ml  of 20~ hydrochlor ic  acid to p r e -  
cipi tate 0.78 g (94%) of the hydrochlor ide  of IV with mp 213-215 ~ ( f rom water) ,  which did not dep re s s  the 
mel t ing point of a sample  obtained via o rganometa l l i c  synthes is .  

1. 
2. 
3. 
4. 
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