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A method is proposed for the synthesis of polyhydroacridines with a hydroxyl group in the 
side chain by condensation of 4-1ithio-sym-octahydroaeridine and 4-1ithio-l ,2,3,4-tetra-  
hydroacridine with aldehydes and ketones. The dehydration of the compounds obtained was 
studied. 4,5-Diarylidineoctahydroacridines are formed by heating 4-~-hydroxybenzyl-  
sym-octahydroaeridine in acetic anhydride in the presence of aromatic aldehydes. 

We have previously briefly reported the synthesis of carbinols III-V by the addition of 4-1ithio-sym- 
octahydroacridine (I) to aldehydes and ketones [2]. In this paper we give a complete description of these 
syntheses as well as the syntheses of carbinols VI-IX. 

�9 -- H LI C - O H  

I III-VII R / \ R  ' li VIIi,IX R A R  ' 

III R'=R'=H; IV R=H,R'=C6Hs; V R+R'=--(CH2)5-- ; Vl R=CH3, R'=C6H5; VII R=R'=C6H5; 
VIII R=H, R'=C6fls; IX R=R'=C6H 5 

Metallation of 1,2,3,4-tetrahydroacridine at room temperature is eomplete after stirring of equi- 
molar amounts of the hydroaeridine and phenyllithium for about 1 h; the metallation of sym-oetahydroacrid- 
ine proceeds more slowly. The high reactivity of 1,2,3,4-tetrahydroaoridine in the reaction with phenyl- 
lithium can be explained by its great tendeney for deprotonation, whioh is determined not only by electron 
migration but also by the stability of the earbanion formed [3]. 

The reactions of I and II with earbonyl compounds proceeds smoothly to give carbinols I I I- IX 
(Table 1). 

The next step in this investigation was a study of the ratio of the earbinols obtained to acetic an- 
hydride. P r imary  earbinol HI forms acetate X in this process.~ Secondary carbinols IV and VIII are de- 
hydrated to form 4-benzal-sym-octahydroacridine (XI) and 4-benzal- l ,2 ,3,4-tetrahydroacridine (XII), r e -  
spectively. If the dehydration of alcohol IV is car r ied  out in the presence of aromatic aldehydes, the r e -  
action products are 5-aryl idene-4-benzal-sym-octahydroacridines (XIII-XVI) (Table 2). 

(CHACO)2 ~ 
RCHO 

(] li 
CtlOH R--CH CH--C6H s { 

IV C6tl 5 XIII-XVI 

XIII R=C~Hs; XIV R=P-NO~CGfls; XV R = m-NO2CsUs; 
XVI R= C6HsCH=CH-- 

*See [1] for Communication VI. 
t As shown by L. N. Donchak. 
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T r e a t m e n t  of t e r t i a r y  ca rb ino ls  VI, VII, and IX with acet ic  anhydride leads  to c leavage of these  c o m -  
pounds to the cor responding  ketones  and hydroac r id ines .  This  sor t  of c leavage is  s o m e t i m e s  obse rved  for  
branched aldols  and carb ino ls  r e l a t ed  to them.  A s i m i l a r  c leavage was  recen t ly  noted [4] for  one of the 
branched pyr idine a lcohols .  The diff icul t ies  in the dehydrat ion of alcohols  VI, VII, and IX a re  apparen t ly  
explained by the fact  that c leavage  of w a t e r  leads  to ro ta t ion  of the subst i tuents  in the plane of the hydro-  
acr id ine  r ing;  mode l s  indicate that the e lec t ron  clouds of subst i tuent  R and the n i t rogen a tom over lap  if R 
is  something other  than H. 

4 - (1 -Hydroxycyc l ohexy l ) - s ym -oe t ahyd roac r id ine  (V) g ives  a dehydrat ion product  under  both the a c -  
tion of acet ic  anhydride and thionyl cMoride ,  and the s t e r i c a l l y  unhindered 4 - ( 1 - c y c l o h e x e n y l ) - s y m - o c t a -  
hydroacr id ine  (XVI1) is  fo rmed;  the s t ruc tu re  of XVII is  conf i rmed  by the p r e s e n c e  in the PMR spec t rum 
of a signal for  a p ro ton  on a double bond at 5.1 ppm,  the p r e sence  in the IR s p e c t r u m  of a c h a r a c t e r i s t i c  
band fo r  the = C - H  bond (3010 cm-1),  and by the absence  in the UV s p e c t r u m  of an absorpt ion  at 303 nm,  
c h a r a c t e r i s t i c  for  4 - m e t h y l e n e -  s ym -oc t ahyd roac r id ine  (XVII1) and 1 ,2 ,3 ,4 ,7 ,8-hexahydroacr id ine  [5]. The 
l a t t e r  indicates  that  XVII does  not h a v e  a double bond conjugated with the pyridine r ing.  

R/C\c6H s 

We obtained 4-methylene-s~-ootahydroaoridine (X-v-III) by dehydration of oarbinol III with potassi- 
"am hydroxide. The exooyolic position of the double bond is confirmed by the PMR speotrnm [5]. We ob- 
tained the Imo~ [6] 4-(dimethylaminomethyl)-sym-oet~]lydroacridine (){IX) by addition of dimethylamine 
to the double bond of XVIII; hydrogenat ion of XVIII g ives  4 - m e t h y l - s y m - o c t a h y d r o a c r i d i n e  (XX) [5], which 
we also obtained f r o m  I and methyl  iodide. 

c.2o. 
I I I  XYll l  ~ XX 

I 
XIX CH2N(CII3)2 

The authors  thank A. K. Dzizenko and c o - w o r k e r s  for  obtaining the IR and PMR spec t r a .  

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

Carbinols  HI-IX.  A solution of 0.1 mole  of the hydroacr id ine  in 50 ml  of absolute e ther  was  placed 
in a f lask  equipped with a s t i r r e r ,  a dropping funnel, a ref lux condenser ,  and a tube for  introduction of 
argon,  and a solution of 0.1 mole  of phenyl l i th ium in e ther  was added in the cour se  of 1 h under  argon.  The 
mix tu re  was  allowed to stand overnight .  A solution of 0.1 mole  of the aldehyde or  ketone in absolute e ther  
was added dropwise  to the suspens ion in the course  of 15 rain; to obtain carbinol  III ,  a s t r e a m  of f o r m -  
aldehyde was  bubbled into the suspension,  and the mix tu re  was s t i r r e d  for  another  45 min .  

A. Carb inols  III ,  V, and VII. The alkoxide prec ip i ta te  was  removed ,  washed with absolute e ther ,  and 
d isso lved  in 20% hydrochlor ic  acid.  The solution was  f i l t e red ,  washed  with e ther ,  and made alkaline with 
20% KOH. 

B. Carb inols  IV and VIII. Hydrochlor ic  acid [100 ml  (20%}] was  added, and the hydrochlor ide  was 
f i l t e red  and washed with w a t e r  and e ther .  The methanol  solution of the hydrocMoride  was made alkaline 
with 20% aqueous KOH. 

C. Carbinol  VI. HydrocMor ic  acid [100 ml  (20%) ] was  added, and the hydrochlor ide  solution was  
f i l te red ,  washed with e ther ,  and made  alkal ine with 20% KOH. The base  was  t r ea t ed  with 75 ml  of e ther ,  
and the carbinol  was  f i l te red .  

D. Carbinol  IX. Wate r  (50 ml) was  added, the mix tu re  was s t i r r e d  for  15 min,  and the carbinol  was  
sepa ra ted  and washed with w a t e r  and e ther .  
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Ratio of Carbinols  I I I - IX  to Acet ic  Anhydride. A 10% solution of the carbinol  in acet ic  anhydride was 
ref luxed for  3 h. 

A. Carbinols  IV and VI-IX. The acet ic  anhydride was evapora ted ,  and the res idue  was t r ea ted  with 
20% hydrochlor ic  acid. The neutra l  subs tances  we re  extractecl with e ther ,  and the hydrochlor ide  was de-  
composed with aqueous alkali .  Sym-oc tahydroacr id ine ,  obtained f r o m  carb inols  VI and VII, and 1,2,3,4- 
t e t r ahydroacr id ine ,  obtained f r o m  carbinol  IX, we re  identified by means  of a mixed melting-point d e t e r -  
mination; acetophenone (carbinol VI) or  benzophenone (carbinols  VII and IX) were  detected in the neut ra l  
reac t ion  products  by ch roma tog raphy  and identified in the fo rm of the i r  phenylhydrazones .  

4 - B e n z a l - s y m - o c t a h y d r o a c r i d i n e  (XI). This was obtained in 80% yield f r o m  carbinol  IV and had mp 
80-810 (f rom alcohol).  A mix tu re  of it with a known sample  [7] mel ted  without depress ion .  

4 -Benza l - l , 2 , 3 , 4 - t e t r ahyd roac r i d i ne  (XII). This was  obtained in 89% yield f r o m  carbinol  VIII and 
had mp 102-103 ~ ( f rom aqueous alcohol).  It was  identified by a mixed melt ing-point  de te rmina t ion  with a 
known sample  [8]. 

B. Carbinols  HI and V. The reac t ion  mix tu re  was diluted with wa te r ,  s t i r r ed  for  30 min,  and t r ea t ed  
with sa tu ra ted  po ta s s ium carbonate  solution to isola te  the reac t ion  product .  

4 -Ace toxyme thy l - sym-oc t ahydroac r id ine  (X). This  was obtained in the f o r m  of a v i scous  oil with 
n~ 1.5441. Found %: C 75.5, 74.4; H 8.3, 8.2; CH3CO 16.3, 16.4. C16H21NO2. Calculated %: C 74.1; H 8.2; 
CHACO 16.6. 

4 - (1 -Cyc lohexeny l ) - sym-oc tahydroac r id ine  (XVII). This  was obtained in 50% yield f r o m  carbinol  V 
and had mp 109.5-110.5 ~ Found %: C 84.5, 84.7; H 10.1, 9.9; N 5.2, 5.3. C19H25N. Calculated %: C 84.7; 
H 10.1; N 5.2. IR spec t rum (UR-20, in CC14): 3010; 3060; 1610 cm - t  (all weak),  no OH group absorpt ion .  
PMR spec t rum (ZKR-60, CDC13) : 1.75 (multiplet),  2.85 (multiplet),  5.10 ( tr iplet  with J = 10 Hz), 6.67 ppm 
(multiplet).  P i c r a t e ,  mp 188-189 ~ (from ethanol). Found %: N 11.4, 11.4. C19H25N �9 C6H3N307. Calcu-  
lated %: N 11.4. 

5 - A r y l i d e n e - 4 - b e n z a l - s y m - o c t a h y d r o a c r i d i n e s  (XIII-XVI). Alcohol IV (1 g) was  ref luxed for  8 h 
with an equ imolar  amount of a roma t i c  aldehyde in 10 ml  of acet ic  anhydride.  The 5 -a ry l ideneoc tahydro-  
acr id ines  prec ip i ta ted  on cooling and were  r e c r y s t a l l i z e d  f rom alcohol (Table 2). 

4 -Me thy lene - sym-oc t ahydroac r id ine  (XVIII). A mix ture  of 21.7 g (0.1 mole) of alcohol III and 3 g of 
powdered KOH was  heated at 140 ~ for  2 h. The mix tu re  was  then dist i l led in vacuo,  and the f rac t ion  with 
bp 139-145 ~ (0.9 mm) was  col lected;  a second dist i l lat ion gave 10.25 g (45%) of XVIII with n~ 1.5850. 
Found %: C 84.8, 84.9; H 8.7, 8.7; N 7.1, 6.9. C14H17N. Calculated %: C 84.4; H 8.6; N 7.0. P i c r a t e ,  mp 
157-159 ~ ( f rom acetone).  Found %: N 13.0, 12.8. CitHiTN �9 C6HaN307. Calculated %: N 13.1. 

4 - (Dime thy laminomethy i ) - sym-oc tahydroac r id ine  (XIX). Compound XVIII [3 g (0.01 mole)]  was  r e -  
fluxed with 2.43 g (0.03 mole) of d imethylamine hydrochlor ide  in 15 ml  of methanol  for  24 h. The methanol  
was removed ,  and the res idue  was t r ea t ed  with sa tura ted  po t a s s ium carbonate  solution. The base  was ex-  
t r ac t ed  with e ther ,  and the ex t rac t  was  evapora ted  and chromatographed  on 100 g of act ivi ty-II  A1203. The 
unchanged XVIII was  eluted with CC14, while amine XIX was eluted with ch lo ro fo rm to give 1.2 g (27%) of 
product .  I ts  identi ty with the p rev ious ly  obtained compound [6] was  es tab l i shed  by th in - l ayer  ch roma tog -  
raphy and mixed melting-point  de te rmina t ions  with the p i c ra t e s .  Dipicrate ,  mp 164-165 ~ Found %: N 
15.8, 15.8. Ct6H24N2 �9 2C6H3N3OT. Calcu la ted%:  N 15.9. 

4 -Me thy l - sym -oc t ahyd roac r i d i ne  (XX). A. Methyleneacridine XVIII [3 g (0.01 mole) ] was  hydrog-  
enated on 0.04 g of Adams ca ta lys t  in 50 ml of absolute ethanol. A total  of 300 ml  of hydrogen was  ab-  
sorbed (calc. 327 ml) .  The ca ta lys t  was  f i l tered off, the solution was evapora ted ,  and the res idue  of me th y l -  
acr idine XX [2.53 g (84%)] was  pur i f ied by vacuum sublimation to give a product  with mp 28-30 ~ Found %: 
C 83.6, 83.7; H 9.4, 9.6; N 6.8, 6.6. C14HtgN. Calculated %: C 83.5; H 9.4; N 6.9. P i e r a t e ,  mp 144-145 ~ 
(alcohol). Found %: N 13.0, 13.0. Ci4H19N �9 C6H3N307. Calculated %: N 13.0. 

B. A solution of 1.42 g (0.01 mole) of methyl  iodide in 10 ml  of absolute e ther  was  added to a s u s -  
pension of I, obtained f r o m  1.87 g (0.01 mole) of sym-oc tahydroac r id ine  and 8 ml  of 1.3-M solution of 
phenyll i thium in e ther ,  as  desc r ibed  above.  The mix tu re  was  s t i r r ed  for  1 h and t rea ted  with 100 ml  of 
20% hydrochlor ic  acid. The hydrochlor ic  acid solution was  separa ted ,  washed with e ther ,  and made a lka l -  
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ine with 20% KOH. The base was extracted with ether, the extract was evaporated, and the residue was 
separated by preparative chromatography on plates in a thin layer of activity-II A1203 in CC14. The yield 
of XX was 0.62 g (30%). 
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