
The p i c r a t e  was decomposed  with a lkal i ,  and the mix tu re  ~r ex t rac ted  with methylene  ch lor ide .  The ext rac t  
was dr ied  with sodium sulfate  and f i l t e red  through aluminum oxide. The solvent  was evapora ted  f rom the 
f i l t r a t e  to give 0.62 g (22~c) of t r ans  i s o m e r  lib as a l igh t -ye l low oil with Rf 0.5 [ b e n z e n e - a c e t o n e  (6 : 1)] and 
0.6 [pe t ro leum e t h e r - e t h e r  (1 : 2)]. PMR spec t rum (CCl~): 1.3 (d. CH3), 3.75 (q, CH of the phenvlethyl  sub- 
stt tuent),  and 7.2 ppm (s, C~Hs). 

Deutera t ion  of cis  I s o m e r  [in. A 0.005-g sample  of sodium was added in an argon a tmosphe re  to a solu-  
t ion of 0.036 g of the e is  i s o m e r  in 4 ml of CD3OD , a f te r  which the solution was al lowed to stand at room t e m -  
p e r a t u r e  for  45 h. The solvent  was removed  in vacuo, 2 ml of D20 was added to the res idue ,  and the mix ture  
was ex t rac ted  with methylene  ch lor ide .  The ex t rac t  was dr ied  with magnes ium sulfate.  Chromatography  on 
Silufol showed the p r e s e n c e  of a mix tu re  of the cis and t r ans  i s o m e r s  of II with M + 259. 

I s o m e r i z a t i o n  of t r a n s  I s o m e r  IIb by I r r ad ia t ion .  A solut ion of 0.022 g of t r a n s  i s o m e r  IIb in methanol  
was i r r a d i a t e d  with a m e r c u r y  lamp for  2 days .  Chromatography  of the solut ion on Silufol showed the p r e s e n c e  
of a mix tu re  of i s o m e r s  with p redominance  of t r a n s  i s o m e r  IIb. 

The rma l  I s o m e r i z a t i o n  of c is  I s o m e r  IIa. A 0.01-g sample  of cis  i s o m e r  IIa was heated in benzene in 
an argon a tmosphe re  for  4 h. Chromatography  on Silufol showed the p r e s e n c e  of a mix tu re  of i s o m e r s .  
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F R O M  9 -  P H E  N Y L -  1 0 - A  L K Y L  (A R Y L ) D E C A  H Y D R O A C  R I D I N E S  

V.  I .  A l e k s e e v ,  V.  A .  K a m i n s k i i ,  
a n d  M .  N.  T i l i c h e n k o  

UDC 547.835.9 : 542.942.4 

9 - P h e n y l d e c a h y d r o a c r i d i n e s  with a subst i tuent  in the 10 pos i t ion  a r e  reduced  s t e r e o s p e c i f i c a l l y  
to the co r r e spond ing  p e r h y d r o a c r i d i n e s  by t r e a t m e n t  with fo rmic  acid or  a mix tu re  of dtmeth-  
y l f o r m a m i d e  and concent ra ted  HC1. P e r h y d r o a c r i d i n e s  a re  a l so  formed by d i spropor t iona t ion  
of the co r r e spond ing  decahyd roac r id ine s .  

Continuing our  study of the p r o p e r t i e s  of N-subs t i tu ted  decahydroac r id ines ,  we inves t iga ted  the i r  hy- 
dr ide  reduct ion in the case  of the 9-phenyl  de r iva t ives  (IIa-d) [1-3]. Very l i t t le  study has been devoted to 
the reduct ion  of compounds with a 1 ,4 -d ihydropyr id ine  s t r u c t u r e  that is  not s t ab i l i zed  by e l e c t r o n - a c c e p t o r  
groups;  when accep to r  groups  a r e  p r e sen t ,  hydr ide  reduct ion  e i the r  does not take p lace  o r  gives t e t r a h y d r o -  
pyr id ine  de r iva t ives  [4]. Complex hydr ides  (LiA1H 4 and KBH~) do not reduce  I Ia-d  even under  s e v e r e  condi-  
t ions .  However,  the cor respond ing  9 - p h e n y l p e r h y d r o a c r i d i n e s  ([IIa-c, e) and 9 - p h e n y l - s y m - o c t a h y d r o a c r i d i n -  
ium sa l t s  (IVa-c, e) i so lab le  in the fo rm of the p e r c h l o r a t e s ,  a r e  formed when I Ia-d  a r e  ref luxed with 85~ or  
100% formic  acid.  Inasmuch as the y ie lds  of III (Table 1) exceed the theo re t i ca l  y ie lds  (3:~,c) for  pos s ib l e  
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TABLE 1. Ra t io  of the  Yie lds  of I I I / W  du r ing  the  R e d u c t i o n  of II  

Reagent Compound 
IIa Ilb [ l lc  lid 

100% HCO01I 
85% HCOOH 
Dimethylformamide- conc. HCI 

45/35 
62/23 
90/5 

68/32 I 73/25 88/I0 92/7 
92/'5 93/4 

62/31 
71/'28 
97/3 

d i s p r o p o r t i o n a t i o n  of the  d e c a h y d r o a c r i d i n e  to  the  p e r h y d r o a c r i d i n e  and the  o c t a h y d r o a c r i d i n i u m  s a l t  in a l l  
c a s e s ,  one m a y  conc lude  tha t  r e d u c t i o n  of II a l s o  o c c u r s  in add i t i on  to d i s p r o p o r t i o n a t i o n .  In the  c a s e  of IId 
one o b s e r v e s  f o r m y l a t i o n  to g ive  N - f o r m y l  d e r i v a t i v e s  IIIe  and W e .  P e r h y d r o a c r i d i n e  IIIe was  h y d r o l y z e d  
to IIId by NaOH. 

A m i x t u r e  of d i m e t h y l f o r m a m i d e  (DMF) in c o n c e n t r a t e d  HC1 r e d u c e s  II even  m o r e  r e a d i l y  than  f o r m i c  
acid;  only ve~" s m a l l  amoun t s  of s a l t s  W a r e  f o r m e d  in th i s  e a s e  (Table  1). Th i s  m i x t u r e  a l so  r e d u c e s  d o -  
d e c a h y d r o a c r i d i n e s  V (in 92-96% y i e l d s ) ,  w h e r e a s  f o r m i c  a c i d  does  not  r e d u c e  t h e m .  

It has  been  shown that  d i s p r o p o r t i o n a t i o n  of N - a l k y l d e c a h y d r o a c r i d i n e  o c c u r s  in  a c e t i c  ac id  to  g ive  d o -  
d e c a h y d r o a c r i d i n e  and  s y m - - o c t a h y d r o a e r i d i n i u m  s a l t  [1]. We have  e s t a b l i s h e d  that ,  in  add i t i on  to V, p e r h y d r o -  
a c r i d i n e s  I[I. the  y i e l d s  of which depend on the  d i s p r o p o r t i o n a t i o n  cond i t ions ,  a r e  a l s o  f o r m e d  in the  d i s p r o -  
p o r t i o n a t i o n  of II u n d e r  c e r t a i n  cond i t i ons .  The p e r c e n t a g e  of l l I  i n c r e a s e s  in a m i x t u r e  of a c e t i c  ac id  wi th  
d ioxane .  S i m i l a r  r e s u l t s  w e r e  a l so  ob ta ined  in the  r e a c t i o n  of ke to l  I with the  a p p r o p r i a t e  p r i m a r y  a m i n e s  
in the  p r e s e n c e  of a c e t i c  a c id  and d ioxane .  We found tha t  d e c a h y d r o a c r t d i n e s  H a l s o  unde rgo  d i s p r o p o r t i o n a -  
t ion  on t r e a t m e n t  with h y d r o g e n  c h l o r i d e  in a b s o l u t e  DMF;  in th i s  c a s e ,  in c o n t r a s t  to  t r e a t m e n t  with D M F -  
c o n c e n t r a t e d  HC1, p e r h y d r o a c r i d i n e s  a r e  not f o r m e d ,  and the  only r e a c t i o n  p r o d u c t s  a r e  s a l t s  IV and d o d e c a -  
h y d r o a c r i d i n e s  V (Table  2). 

" A  2H" a. ~coon ~ z'~c~n5 ~ ~~ 
b. DMF + HCl (tonc) :"" "',C" "':: "~ : "V'/" fY "h + 

I I - 
R R R X 

II a-d ~'~- C~ llla-e Iva-c, e 

co.  c ,  

H~O RNH~ F ' ~  / 
I I C N  

R R 

j v a-d  v,  a-d 

I I -VI  a R=C6H ~, b R=C1"12C61i5; C R-o-OHC6H ~, d R=o-NH2C6H ~, e R=o-NltCliOColi 

The IR s p e c t r a  of I l l a - e  do not con ta in  the  a b s o r p t i o n  bands  of double  bonds  at  1620-1700 c m  -1 tha t  a r e  
c h a r a c t e r i s t i c  fo r  the  s p e c t r a  of II and V but do not have  a d i s t i n c t  "Boh lmann  ~ a b s o r p t i o n  band at  2800 c m  -1. 
The s p e c t r u m  of IIIe con ta ins  an a b s o r p t i o n  band at 3310 c m  -1 (OH, h y d r o g e n  bond),  and the s p e c t r u m  of l l Ie  
con ta ins  bands  at  1685 (C =O) and 3320 c m  -1 ( s e c o n d a r y  a m i n o  group) ;  c a r b o n y l  a b s o r p t i o n  v a n i s h e s  in the  
s p e c t r u m  of I l ld ,  and the double  bond of a p r i m a r y  a m i n o  g roup  (at 3360 and 3470 c m  -1) a p p e a r s .  In add i t i on  
to the  a b s o r p t i o n  at 1100 c m  -1 c h a r a c t e r i s t i c  fo r  p e r e h l o r a t e s ,  the  s p e c t r u m  of s a l t  W e  con ta in s  c a r b o n y l  a b -  
s o r p t i o n  at 1710 c m  -1 and a b s o r p t i o n  of a s e c o n d a r y  amino  group  at  3300 c m  -1. 

The IR s p e c t r a  of m i n e r a l  oi l  s u s p e n s i o n s  of Vc and Vd do not con ta in  the  a b s o r p t i o n  c h a r a c t e r i s t i c  fo r  
d o d e c a h y d r o a e r i d i n e s  at  1650 cm-1;  the  a b s o r p t i o n  of a OH group is  ab sen t  in  the  s p e c t r u m  of Ve, w h e r e a s  
the  s p e c t r u m  of Vd con ta in s  an a b s o r p t i o n  band of a s e c o n d a r y  a m i n o  g roup  at  3410 c m  -1. Th i s  i n d i c a t e s  tha t ,  
l ike  IIc,  d [3], Ve, d have  f i v e - r i n g  s t r u c t u r e  B in the  so l id  s t a t e .  When Vc is  d i s s o l v e d  in  CHC13, i t  i s  g r a d -  
ua l ly  c o n v e r t e d  to open fo rm A ( a b s o r p t i o n  bands  of a C =C bond at  1650 c m  -1 and of a OH group at 3310 c m  -1 
a p p e a r ,  and t h e i r  i n t e n s i t i e s  b e c o m e  m a x i m a l  a f t e r  24 h). Compound Vd* is  not c o n v e r t e d  to  the  open f o r m  
on d i s s o l v i n g  in CttC13: New a b s o r p t i o n  bands  do not a p p e a r  in the  IR s p e c t r u m .  

*We w e r e  unable  to  c o m p l e t e l y  p u r i f y  Vd and VId b e c a u s e  of  t h e i r  r e a d y  o x i d i z a b i l i t y .  The IR and PMR s p e c -  
t r a  of t h e s e  p r o d u c t s  ob ta ined  u n d e r  v a r i o u s  cond i t ions  w e r e  i den t i ca l  and w e r e  in a g r e e m e n t  with the  p r o -  
p o s e d  s t r u c t u r e s .  
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Compounds  Vc, d add HCN to g ive  9 - p h e n y l - 1 0 a - c y a n o p e r h y d r o a c r i d i n e s  (VIc, d). Compounds  Va. b 
s i m i l a r l y  f o r m  n i t r i l e s  Via .  b .  The  IR s p e c t r u m  of Vie  con ta ins  an  a b s o r p t i o n  band at  3310 c m  -1 (OH with 
a h y d r o g e n  bond) ,  and the  s p e c t r u m  of VId* con ta in s  two f r e q u e n c i e s  of a p r i m a r y  a m i n o  group at  3360 and 
3470 c m  -1. The s p e c t r a  of n i t r i l e s  V I a - d  c o n t a i n  a b s o r p t i o n  at  2230 c m  -~ (CN). 

The  P M R  s p e c t r a  of I I I a - d  c o n t a i n  c o m p l e x  m u l t i p l e t s  (2H) at  2 .3 -2 .55  p p m  and t r i p l e t s  ( l i t ) a t  1 .9-2.15 
p p m  with  J ~ 10 Hz.  The  m u l t i p l e t s  should  be  a s s i g n e d  to  the  p r o t o n s  in the  4a and 10 p o s i t i o n s ,  and the  t r i p -  
l e t s  should  be  a s s i g n e d  to  the  p r o t o n  in the  9 p o s i t i o n .  A c c o r d i n g  to the  da ta  in [5], the  s p e c t r u m  of t r a n s ,  
s y n , t r a n s - N - p h e n y l p e r h y d r o a c r i d i n e  con ta in s  a m u l t i p l e t  (2H) at 2.18 ppm,  which  was  a s s i g n e d  to  the  m e t h -  
y l i d y n e  p r o t o n s  a d j a c e n t  to the  n i t r o g e n  a t o m s .  In the  i s o m e r  wi th  c i s  fus ion,  t h e s e  p r o t o n s  g ive  a s igna l  at  
w e a k e r  f i e ld  at  3.42 p p m .  The  s p i n - s p i n  coupl ing  cons t an t  (SSCC) fo r  9 -H c o n s t i t u t e s  ev idence  fo r  d i ax i a l  
coupl ing  of t h i s  p r o t o n .  T h e s e  da ta ,  t o g e t h e r  wi th  the  p r e s e n c e  of a "Boh lmann"  a b s o r p t i o n  l ine  in the  IR s p e c -  
t r a m ,  m a k e  it p o s s i b l e  to  a s s u m e  a t r a n s ,  syn ,  t r a n s  c o n f i g u r a t i o n  fo r  p e r h y d r o a c r i d i n e s  I I I a -d  in which  the  
p i p e r i d i n e  r i ng  i s  in  the  c h a i r  c o n f o r m a t i o n  with  an  e q u a t o r i a l  o r i e n t a t i o n  of a l l  of the  s u b s t i t u e n t s .  Thus 
p e r h y d r o a c r i d i n e s  I I I a - e  a r e  f o r m e d  a s  a s i ng l e  s t e r e o i s o m e r ,  i . e . ,  the  s y n t h e s i s  of t h e s e  compounds  is  s t e r e o -  
s p e c i f i c .  

The  s p e c t r u m  of Va con ta in s  a m u l t i p l e t  (2H) c o n s i s t i n g  of a b r o a d  t r i p l e t  at  3.02 p p m  and a double t  at  
2.97 p p m  (J =9 Hz in both c a s e s ) .  The  double t  was  a s s i g n e d  to  the  p r o t o n  in the  9 p o s i t i o n .  The SSCC i n d i c a t e s  
a d i a x i a l  o r i e n t a t i o n  of the  p r o t o n s  in  t he  9 and 9a p o s i t i o n .  The  t r i p l e t  should  be  a s s i g n e d  to  the  ax ia l  p r o t o n  
in the  10a p o s i t i o n ,  which  c o u p l e s  wi th  two a x i a l  p r o t o n s  and one e q u a t o r i a l  p ro ton ;  coupl ing  with the  l a t t e r  

*See  foo tno te  on p r e c e d i n g  page  

T A B L E  2. 

Compound 

IIa 
IIa 
Ila 
lib 
llc 
[Id 

R e s u l t s  of D i s p r o p o r t i o n a t i o n  of II 

Solvent 

CH~COOH 
CHaCOOH -- Dioxane 
abs. DMF-HC1 (gas) 
CH3COOH 
CHaCOOI-I 
CH~COOH 

Yields of reaction products, % 
I I [  IV 

Traces 49 
6 65 
0 50 
5 53 
0 36 
0 48 

43 
12 
33 
34 
50 
50 

T A B L E  3. 9 - P h e n y l h y d r o a c r i d i n e s  

C o r n  - 
pound 

rap, "C (crystal- 
lization solvent) 

Ilia 237--238 
(ethanol) 

lIl b 146 
(ethanol) 

I !1 c 221--223 
(propanol) 

llld 182--183 
(ethanol) 

IIle 170--171 
(ethanol-propanol, 4 : 1) 

I\:e 24l* 
(ethanol) 

Va 137--138 
(petroleum ether) 

Vb 133-- 133,5 
(petroleum ether) 

Vc 146--149 
(propaaol) 

Vla 162--164" 
(ethanol) 

\:Ib 153" 
(ethanol) 

Vlc 209--211" 
(ethanol) 

*With  d e c o m p o s i t i o n .  

Empirical 
formula 

C2~H3~N 

C26H33N 

C_.~HaNO 

C25H32N2 

C2sH32N20 

C~6H27CIN2Os 

C~5H~N 

C2nH~tN 

C2~H:~NO 

C26H~oN2 

C27H32N~ 

Cs6H30N20 

Found, % Calc., % 

C H I N C ] H 

9,2 I 3,8 87,0 },0 
/ 

! 

~,1 [,8 86,9 },2 

9,1 t,0 83,1 I ~,6 

8,9 7,7 83,3/ 3,9 

9,0 3,9 80,4 3,2 

6,1 5,0 64,7 I 5,6 

8,8 t,C 87,6i L4 

9,0 4,9187,4 1 8,1 

8,5 3,~183,4 1 8.1 

8,2 8,(184,3 t 8.1 

8,8 7,zi84,4 / 8,,?: 

8.6 7,{/80,8/ 7,~ 

4,1 

3,9 

3,9 

7,8 

7,2 

5,8 

4,l 

3.9 

3.9 

7.6 

7,3 

7,3 
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b r o a d e n s  the t r i p l e t  l i ne .  The  shi f t  of the 10a-H s igna l  by  0.47 p p m  to weak  f ie ld  as  c o m p a r e d  with s igna l  of 
the  ana logous  p r o t o n  in  I l i a  i n d i c a t e s  tha t  t h i s  p r o t o n  f a l l s  in the  r e g i o n  of double  bond d e s h i e l d i n g .  Of the  two 
p o s s i b l e  t h r e e - d i m e n s i o n a l  s t r u c t u r e s ,  t h i s  m a k e s  i t  p o s s i b l e  to c h o o s e  s t r u c t u r e  I in which the  p r o t o n  in the  
10a p o s i t i o n  is c l o s e r  to the  double  bond.  In th i s  c a s e ,  a h a l f - c h a i r  f o r m  in which i n i e r c o n v e r s i o n  of the  r i n g s  
o c c u r s  without  s e r i o u s  d e f o r m a t i o n s  of the  e thy lene  g roup  [6] i s  m o s t  f a v o r a b l e  fo r  the  c y c l o h e x e n e  and t e t r a -  
h y d r o p y r i d i n e  r i n g s .  In our  c a s e  only c o n v e r s i o n  of the  c y c l o h e x e n e  r ing  can  p r o b a b l y  be  r e a l i z e d ,  s i n c e  the  
t e t r a h y d r o p y r i d i n e  r ing  is t r a n s - f u s e d  to the  c y c l o h e x a n e  r ing .  In fact ,  the  9 -H double t  should  have  a l o w e r  
SSCC in the  c a s e  of c o n v e r s i o n  of the  c e n t r a l  r i ng .  

H 

I 

�9 " C 6 H 5  

2 

The PMR s p e c t r u m  of Vb con ta in s  a m u l t i p l e t  c o n s i s t i n g  of a double t  at  2.84 p p m  ( J = 9 . 4  Hz), which  was  
a s s i g n e d  to 9-H a, and a double t  of t r i p l e t s  at  2.79 p p m  ( J=9 .5 ,  9.5. 4 Hz), which  was  a s s i g n e d  to  10a-H a. Hence  
i t  should  be  conc luded  tha t  Vb a l s o  has  s t r u c t u r e  Io The  fac t  tha t  the  10a-H s igna l  is  sh i f t ed  to s t r o n g  f ie ld  to 
a g r e a t e r  ex ten t  t han  the  9 -H  s igna l  (A6 0.23 and 0.13 ppm,  r e s p e c t i v e l y )  when the  phenyl  g roup  is  r e p l a c e d  by 
a benzy l  g roup  is  in c o m p l e t e  a g r e e m e n t  with the  p r o p o s e d  s t r u c t u r e .  The r e s o n a n c e  s i g n a l s  (3H) at  2 .1 -2 .8  
p p m  in the  s p e c t r a  of Vc. d a r e  c o n s i d e r a b l y  b r o a d e n e d  and d i f f e r  f r o m  the s i g n a l s  in th i s  r e g i o n  in the  s p e c -  
t r a  of Va, b; t h i s  is  exp l a ined  by  i n t r a m o l e c u l a r  c y c l i z a t i o n .  

Two t r i p l e t s  (1H) at 3.15 ppm (J= 10 Hz) and 2.48 p p m  (J = 10.9 Hz) a r e  i s o l a t e d  in the  s p e c t r u m  of Via .  
The l i n e s  of the  f i r s t  t r i p l e t  a r e  b r o a d e n e d ,  and th i s  m a k e s  it p o s s i b l e  to  a s s i g n  it to  10a-Ha;  the  t r i p l e t  at  
2.48 p p m  was  a s s i g n e d  to 9H a. The  cyano  g roup  is ev iden t l y  a x i a l l y  o r i en t ed ,  s i n c e  the  9 -H and 10a-H s i g n a l s  
a r e  sh i f ted  to  weak  f ie ld  as  c o m p a r e d  with the  s i g n a l s  of the  c o r r e s p o n d i n g  p r o t o n s  in the  s p e c t r u m  of IIIa;  
th i s  is  in a g r e e m e n t  with the  d e s h i e l d i n g  c o n t r i b u t i o n  of the  ax ia l  cyano  group  [7]. The  s p e c t r a  of VIb con ta in  
a double t  of t r i p l e t s  (1H) at  2.54 ppm ( J=9 .0 ,  9.0. 3.0 Hz) and a t r i p l e t  (1H) at  2.31 ppm ( J=10 .8  Hz); the  s p e c -  
t r u m  of \Tic con ta ins  a b r o a d  t r i p l e t  (1H) at  3 . !8  ppm ( J=9 .5  Hz) and a t r i p l e t  (1H) at  2.52 p p m  (J= 10.5 Hz), 
i . e . ,  an analo~T with the  s p e c t r u m  of Via  is  o b s e r v e d .  The s p e c t r u m  of VId a l s o  con ta in s  a s igna l  with an in -  
t e n s i t y  of 2H at 2 .4 -3 .3  ppm,  but i t s  a s s i g n m e n t  is  not p o s s i b l e  b e c a u s e  of i t s  s t r o n g  b r o a d e n i n g .  The  i n t e r -  
p r e t a t i o n  of the PhIR s p e c t r a  of n i t r i l e s  V I a - c  m a k e s  it p o s s i b l e  to a s s u m e  a t r a n s . c i s . t r a n s  c o n f i g u r a t i o n  
for  the  p e r h y d r o a c r i d i n e  s t r u c t u r e  fo r  t hem.  

The p r o t o n s  of the  N - b e n z y l  g roup  in IIb and IIId g ive  s i n g l e t s  at 4.53 and 3.86 ppm,  r e s p e c t i v e l y ;  t h i s  
is  in a g r e e m e n t  with the  s y m m e t r y  of the  m o l e c u l e s  of t h e s e  c ompounds .  In the  s p e c t r a  of Vb and VIb t h e s e  
p r o t o n s  g ive  q u a r t e t s  (2H) at 3.93 ppm (A0 0.23 ppm,  J = ] 8  Hz) and at  4.32 ppm (=.kS 0.18 ppm,  J = 1 7 . 5  Hz), 
r e s p e c t i v e l y .  

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

The IR s p e c t r a  of c h l o r o f o r m  so lu t ions  of a l l  of the  compounds  and of m i n e r a l  oi l  s u s p e n s i o n s  of Vc, d 
w e r e  r e c o r d e d  with a UR-20  s p e c t r o m e t e r .  The PhIR s p e c t r a  of CDC13 so lu t ions  of a l l  of the  compounds  w e r e  
r e c o r d e d  with a ZKR-60  s p e c t r o m e t e r  and with an HX-90 B r u e k e r  s p e c t r o m e t e r  in the  c a s e  of I [ -VIa .  b and 
IIIc .  The c o u r s e  of the  r e a c t i o n s  and the  i nd iv idua l i t y  of the  s u b s t a n c e s  w e r e  m o n i t o r e d  by  t h i n - l a y e r  c h r o -  
m a t o g r a p h y  (TLC) on a c t i v i t y  II A1203 and on Silufol .  

10 -Subs t i tu t ed  9 - P h e n y l p e r h y d r o a c r i d i n e s  ( I l i a -c ,  e). A) A m i x t u r e  of 0.01 m o l e  of I l a - d  and 5 ml  of 
HCOOH was r e f luxed  fo r  1-2.5 h. a f t e r  which it was cooled ,  d i lu ted  to  tw ice  i ts  vo lume  with w a t e r ,  and m a d e  
a l k a l i n e  with a m m o n i u m  h y d r o x i d e  o r  sod ium c a r b o n a t e  so lu t ion .  Compounds  I l i a - c ,  e w e r e  r e m o v e d  by f i l t r a -  
t ion,  washed  with w a t e r ,  and d r i e d .  In the c a s e  of IVa-c ,  e, a m m o n i u m  p e r c h l o r a t e  so lu t i on  was  added  to the  
f i l t r a t e ,  and the p r e c i p i t a t e s  w e r e  r e m o v e d  by  f i l t r a t i o n ,  washed  with w a t e r ,  and d r i e d .  Compounds  I V a - c  
w e r e  iden t i f i ed  f rom a c o m p a r i s o n  of t h e i r  IR s p e c t r a  with t h o s e  of the  compounds  p r e v i o u s l y  ob ta ined  in [1-3] 
(see T a b l e  3 for  da t a  on I I I a - e ,  e and IVe).  

B) A 0 . 0 1 - m o l e  s a m p l e  of I l a - d  o r  Va -d  was  d i s s o l v e d  in 15 m l  of DI~IF, 3 ml  of c o n c e n t r a t e d  HC1 (sp. 
g-r. 1.19) was added,  and the  m i x t u r e  was hea ted  on a w a t e r  ba th  fo r  1-2 h. The m i x t u r e  was  then  worked  up 
as  d e s c r i b e d  above .  See T a b l e  fo r  the  y i e l d s  of the  p r o d u c t s  in the  r e d u c t i o n  of II; s a l t s  IV w e r e  not f o r m e d  
in the  r e d u c t i o n  of Va-d ,  and the  y i e l d s  of I l I a - d  r anged  f r o m  90 to 95~.  
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9 - P h e n y l - 1 0 - ( o - a m i n o p h e n y l ) p e r h y d r o a c r i d i n e  ([[lu). A 3.6-g (0.01 m o l e ) s a m p l e  of I I Iewas  ref luxed 
for 2 h with a solut ion of 2.5 g of NaOH in 75 ml of ethanol, a f te r  which the mix tu re  was cooled and f i l te red  
to give 1.8 g (50~) of IlId. The f i l t r a t e  was diluted with wa te r  and f i l t e red  to give another  1.5 g (40~) of IIId. 
The product  was washed with wate r  and vacuum dr ied  thoroughly,  s ince it r ead i ly  fo rms  c r y s t a l  so lva tes  (see 
Table  3 for  data on IIId). 

Dispropor t iona t lon  of I Ia-d .  A 0.04-0.05 mole sample  of I Ia-d  was added in an argon a tmosphere  to 80 
ml of ref luxing ace t ic  acid o r  a ref luxing mix tu re  of 50 ml of acet ic  acid and 30 ml of dioxane, a f te r  which 
the mix tu re  was ref luxed for  1-2.5 h (up to 12 h in the case  of IId). 

A) The r eac t i on  mix tu re  was poured into a m i x t u r e  of 100 g of ice and 50 ml  of 25~c ammonium hydroxide,  
and the amorphous  p r e c i p i t a t e  was removed  by f i l t r a t ion  af te r  24 h. A solut ion of NH~C1Q was added to the 
f i l t ra te ,  and the p rec ip i t a t ed  W a - d ,  which were  ident ical  to the samples  obtained by reduct ion,  were  removed 
by f i l t ra t ion .  The p rev ious ly  i so la ted  amorphous  p r e c i p i t a t e  was washed with wa te r  and dr ied .  In the ease  
of the d i sp ropor t i ena t ion  of IIa, b the p r e c i p i t a t e  was placed in a column containing 250 g of act ivi ty  II A1203 
and chromatographed  with elution of Va, b with pe t ro l eum e ther  and of IIIa. b with pe t ro l eum e ther  containing 
la~ ethyl ace ta te .  See Table 2 for the y ie lds .  

B) A solut ion of 0.03 mole  of KCN in 20 ml of 80~ ace t ic  acid was added to the cooled reac t ion  mixture ,  
and the mix tu re  was allowed to stand for  24 h. The p rec ip i t a t ed  n i t r i l e s  VIa-d were  removed  by f i l t ra t ion,  
washed with water ,  and dr ied .  The y ie lds  ranged f rom 40 to 489. 

React ion of Ketone I with P r i m a r y  Amines .  A 20-mmole  sample  of ketole  I was refluxed with 25 ml of 
acet ic  aeid J r  d i o x a n e - a c e t i c  acid (2 : 1) until it d i s so lved  complete ly ,  a f te r  which 22 mmole  of the appropr ia t e  
amine was added, and the mix tu re  was ref luxed for  3-9 h. It was then worked up by method A or  B. They ie lds  
of the produc ts  were  on the o r d e r  of the y ie lds  in the d i spropor t iona t ion  of II. 

React ion of 10-Subst i tuted 9 -Pheny ldodecahydroac r id ine s  Wa-d) with HCN. A 2 -mmole  sample  of Va-d 
was d i s so lved  in 5 ml  of acet ic  acid,  and a solut ion of 3 mmole  of KCN in 20 ml of 75% acet ic  acid was added. 
The mix tu re  was then s t i r r e d  magne t ica l ly  for  24 h, a f te r  which it was diluted with water ,  made  a lkal ine  with 
sodium carbona te ,  and d r ied .  The y ie lds  ranged f rom 85 to 95~c. 
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