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The reduct ion of opt ical ly act ive N-(a-phenyle thyl ) -4-ke to-A9 ' l~  with 
l i thium aluminum hydride  gives a mix tu re  of c is  and t rans  i s o m e r s  of N- (a -phenyle thy l ) -  
4-ketoperhydroquinol ine .  Only one optical ly act ive ace ta te  and the f r ee  t r a n s - 4 - k e t o p e r -  
hydroquinoline base  were  isolated in the hydrogenolys is  of each of the i s o m e r s .  The ab-  
solute configurat ions and conformat ions  of the two-r ing y - p i p e r i d o n e s  obtained were  e s -  
tabl ished by optical  ro ta to ry  dispers ion,  c i r cu la r  d ichro ism,  and an examinat ion of t h r e e -  
dimensional  mode l s .  

A study of the chemica l  behavior  of optically active two-r ing enamine ketones [2] has made it poss ib le  
to p r o g r e s s  to the c lass  of opt ical ly active two-r ing y - p i p e r i d o n e s ,  for  which there  is no information in the 
literature. 
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The reduct ion of N-(~-phenyle thyl ) -4-keto-Ag ' l~  (I) with l i thium aluminum hydride 
in absolute e ther  at r oom t e m p e r a t u r e  gave a reac t ion  product  f rom which th ree  subs tances  we re  isola ted 
by ch roma tog raphy  on aluminum oxide. One of them, which was isolated in ve ry  low Yield, was not ident i -  
f ied.  Another compound isolated is N-(f i -phenyle thyl ) -4-ketoperhydroquinol ine  (II), as conf i rmed  by the 
p r e sence  in the IR s pec t rum  of a band at 1710-1720 cm -1, which co r r e sponds  to the s t re tching v ibra t ions  
of the carbonyl  group, and by the r e su l t s  of e l emen ta ry  ana lys i s .  The IR spec t rum of the third compound 
contains an absorpt ion band at 3240 cm -1, which co r re sponds  to the s t re tching vibrat ions  of the hydroxyl  
group.  The smooth  negat ive t rend of the optical  r o t a to ry  d i spers ion  (ORD) curve  (Fig. 1) and the resu l t s  of 
e l e m e n t a r y  analysis  make  it poss ible  to ass ign  the N-(a-phenyle thy l ) -4-hydroxyperhydroquinol ine  (I) s t r u c -  
tu re  to this compound. 
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Fig. 1. Optical rotatory dispersion (ORD) 
curves and circular dichromism (CD) of trans- 
N-((~ -phenylethyl) -4-ket operhydr oquinoline 
(IIa) and N-(a-phenylethyl)-4-hydroxy'perhydro- 
quinoline (III): ORD of IIa in methanol (i), in 
hexane (2); CD of IIa in methanol (3) and in 
hexane (4); ORD of IIIc in methanol (5). 

Chromatography of analytically pure II in a thin 
layer of aluminum oxide in various systems did not 
lead to separation of the isomers, but two spots cor- 
responding to the presence of cis and trans isomers 
were detected by chromatography on Silufol. The 
formation of different types of ring fusion in the re- 
duction of enamine ketone I can be explained in analogy 
with the reduction of ~,/3 -unsaturated ketches [3,4]. 
An examination of three-dimensional models of enam- 
ine ketone I indicates the possibility of the existence 
of two preferred conformations (A and B), which are 
probably fixed by intramoleeular interaction of the 
earbonyl group and the phenyl ring. Conformation B 
(the antipodal configuration of the asymmetrical 
center is depicted) is less favorable because of sterie 
hindrance caused by the methyl group attached to the 
asymmetrical carbon atom. 

By virtue of this, one should assume that the 
reactive conformation is conformation A and that at- 
tack on the enamine ketone system by hydride ion can 
lead to the formation of only the S eonfiguration of the 

-carbon atom. Reduction, of course, proceeds 
through a step involving enolization. This is due to 
the fact that the Li + cation, which is associated with 
the enolate anion, reinforces the polarization of the 
enone system, and the hydride ion supplies a pair of 
electrons to fill the free orbital of the/~-carbon atom: 
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Fig. 2. RD and CD curves of cis-N-(a-phenyl- 
ethyl)-4-ketoperhydroquinoline (IIb): I) RD in 
hexane; 2) RD in methanol; 3} CD in hexane; 4) 
CD in methanol. 

mixture of isomers by pronounced cooling of a hexane 
solution of this mixture. We were unable to isolate 

the second isomer (IIa) by freezing out the hexane solution of the mixture of isomers. The second isomer 
of piperidone II was therefore isolated as a light-yellow oil by alkalization of the low-melting pierate. The 
LR spectra of both isomers contain an intense absorption band at 1710-1720 em -i, which corresponds to the 
C --O stretching vibrations, but the spectra differ in all other respects. The PMR spectra of the two 
isomers were also found to be different. However, in view of the complexity of the spectra, one cannot ob- 
tain reliable information regarding the type of ring fusion from the PMR data. 

L~ C - - - C  / 

X 

L, AI I I ,  Aii i  t_ 

The configuration of the a-carbon atom in the 
resulting piperidone (II) is determined primarily by 
the ketonization process, and this is also responsible 
for the formation of eis- and trans-fused rings. We 
separated the isomers through the corresponding 
picrates. A mixture of picrates with mp 194-197~ 
was obtained from the mixture os of piperi- 
done II. Two picrates with mp 185-186 ~ and 210-211 ~ 
were isolated after four recrystallizations of the mix- 
ture from methanol. 

Crystalline isomer lib was isolated from the 
high-melting picrate by alkylization, It was found 
that isomer IIb can also be isolated directly from the 
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Fig. 3. RD and CD curves  of t r an s -4 -ke top e r -  
hydroquinoline acetate (IV): 1) RD in dioxane; 
2) RD in methanol; 3) CD in dioxane, 
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Fig. 4. RD and CD curves  of t r an s -4 -ke tope r -  
hydroquinoline (V): 1) RD in methanol; 2) RD 
in hexane; 3) CD in methanol; 4) CD in hexane. 

The phenylethyl group was removed from each 
of i somers  IIa and IIb in order  to obtain more  r i g o r -  

ous proof of the type of ring fusion in the proposed cis (IIb) and t rans  (IIa) piperidones and also to verify 
the possibil i ty of the real izat ion of asymmet r ica l  synthesis under the influence of the asymmet r ica l  center  
of the phenylethyl substituent (to see whether predominant formation of one of the configurations occurs  
during the reduction of enamine ketone I with lithium aluminum hydride), The hydrogenolysis  of cis  i somer  
IIb in glacial  acetic acid in the presence  of palladium black at room tempera ture  proceeds very  readily:  

In our opinion, liquid i somer  IIa has t rans ring 
fusion, while crys ta l l ine  i somer  lib has cis ring fu- 
sion. The co r rec tness  of this assignment will be con-  
f i rmed below by data f rom a study of the ro ta to ry  dis-  
pers ion (RD) and c i rcu la r  d ichroism (CD) of 4-keto-  
perhydroquinoline (IV), which was obtained by removal  
of the phenylethyt protecting group from each of the 
i somers  of N-(a-phenylethyl)-4-ketoperhydroquinol ine.  

The RD and CD curves  in solvents of different 
polari t ies were  recorded  for the t r a n s - N - ( a - p h e n y l -  
ethyl)-4-ketoperhydroquinoline (IIa). An RD curve 
with a positive Cotton effect (C E) corresponding to an 
n ~ 7r * t ransi t ion of the earbonyl group with a peak 
at 311 nm and a valley at 279 nm is observed in meth-  
anol. The average CE point (~0 301 nm) on the RD 
curve coincides with the positive maximum on the CD 
curve  (~max 300 nm) recorded in methanol at room 
tempera ture .  It should be noted that the s ta r t  of a 
negative dichroic absorption band, which corresponds  
to a g ~ ~* transi t ion of the aromatic  chromophore  
(phenylethyl substituents) (Fig. 1), appears at shor ter  
wavelengths on the CD curve.  A positive CE with a 
c lear ly  expressed vibrational s t ruc ture  with a peak 
at 318 nm (bathochromic shift) and a valley at 258 nm 
(Fig. 1) is also observed in hexane. A positive c i r cu -  
lar  d ichroism band with a distinct fine s t ruc ture  also 
appears on the CD curve in hexane. 

The RD and CD curves  of cis i somer  IIb in sol-  
vents of different polari t ies were s imi lar ly  invest i -  
gated. A negative CE caused by an n ~ ~r * t ransi t ion 
of the carbonyl  chromophore  (Fig. 2) is observed in 
all solvents.  In methanol the RD curve contains a 
peak at 308 nm, which is shifted to the long-wave r e -  
gion in hexane (316 nm), A negative dichroic absorp-  
tion band appears at 305 nm on the CD curve in hex- 
ane; this is in good agreement  with the data f rom the 
UV spect rum and RD. 

O O 

C H s E O O H  + 
I / \  - O C O C H 3  

C 6 H s C H C t l  3 H H 

It b w 

Hydrogenolysis gave an optically active 4-ketoperhydroquinoline acetate (IV), the IR spect rum of which 
contains an intense band at 1730 cm -1, corresponding to the C = O  stretching vibrat ions.  A m a s s - s p e c t r a l  
investigation of acetate IV demonstrated that this compound dissociates very  readily to give a molecular  
ion with m / e  153, corresponding to the 4-ketoperhydroquinoline;  the mass  spectrum contains an intense 
peak with m / e  60, which cor responds  to the acetic acid molecular  ion. 
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T A B L E  1. RD of ( - ) t r a n s - l - D e c a l o n e  and 4 - K e t o p e r h y d r o q u i n o l i n e  
in Methano l  

Pea k I Valley _ [ 
Compound ~, nm ! Iml 1-~. nm[ [MI t (A} 

(-)=am-i-  Decalone 
4- Ketoperhydr o quino line t t l 309 + 1086 267,5 -- 1740 +28,3 

303 +1062 266 --1746 +28,1 

The  RD and CD c u r v e s  in  m e t h a n o l  and d ioxane  w e r e  r e c o r d e d  fo r  a c e t a t e  IV. In th i s  c a s e ,  a p o s i -  
t i v e  CE wi th  the  a p p e a r a n c e  of a f ine  s t r u c t u r e  i s  obs  ~rved on the RD c u r v e s .  The  a v e r a g e  Cot ton  ef fec t  
po in t  in d ioxane  (~ 0 291 rim) c o i n c i d e s  wi th  t he  m a x i m u m  of the  p o s i t i v e  d i e h r o i c  a b s o r p t i o n  band on the  
CD c u r v e  at  290 n m  ( F i g .  3).  

A c h r o m a t o g r a p h i c a l l y  i nd iv idua l  f r e e  4 - k e t o p e r h y d r o q u i n o l i n e  (V) b a s e  was  i s o l a t e d  f r o m  a c e t a t e  IV; 
the  IR s p e c t r u m  of  V c o n t a i n s  an a b s o r p t i o n  band  at  3200 c m  -1, c o r r e s p o n d i n g  to N - H  s t r e t c h i n g  v i b r a -  
t i ons ,  and an a b s o r p t i o n  band  at  1715 c m  -1, c o r r e s p o n d i n g  to C = O  s t r e t c h i n g  v i b r a t i o n s .  The  RD and CD 
c u r v e s  in m e t h a n o l  and hexane  w e r e  r e c o r d e d  fo r  4 - k e t o p e r h y d r o q u i n o l i n e  (V). An RD c u r v e  wi th  a p o s i t i v e  
CE wi th  a peak  at  303 n m  and a v a l l e y  a t  266 nm i s  o b s e r v e d  in  m e t h a n o l .  The  a v e r a g e  CE po in t  (~0 289 
nm) c o i n c i d e s  wi th  the  p o s i t i v e  m a x i m u m  of the  d i c h r o i c  a b s o r p t i o n  band  on the  CD c u r v e  a t 2 8 9  nm ( F i g . 4 ) .  
An  RD c u r v e  wi th  a p o s i t i v e  CE wi th  a d i s t i n c t l y  e x p r e s s e d  f ine s t r u c t u r e  i s  o b s e r v e d  in  he xa ne .  A p o s i -  
t i ve  d i c h r o i c  a b s o r p t i o n  band  wi th  a m a x i m u m  at 297 nm,  wh ich  c o r r e s p o n d s  to the  a v e r a g e  CE poin t  at  
294 nm ( F i g .  4), i s  o b s e r v e d  on the  CD c u r v e  r e c o r d e d  in  hexane  at  r o o m  t e m p e r a t u r e .  

The  h y d r o g e n o l y s i s  of t r a n s  i s o m e r  I Ia  gave  4 - k e t o p e r h y d r o q u i n o l i n e  a c e t a t e ,  wh ich  was  i d e n t i c a l  to 
a c e t a t e  IV o b t a i n e d  f r o m  c i s  i s o m e r  l i b ,  a c c o r d i n g  to the  m e l t i n g  poin t  and s p e c t r a l  and op t i c a l  p r o p e r t i e s .  

Induc t ion  of op t i c a l  a c t i v i t y  on the  deve lop ing  a s y m m e t r i c a l  9 c a r b o n  a t o m  c o n s e q u e n t l y  o c c u r s  d u r -  
ing the  r e d u c t i o n  of  e n a m i n e  ke tone  I w i th  l i t h i u m  a l u m i n u m  h y d r i d e :  

o 

R*= CGtts-(~ tI--CH 3 

The  s i m i l a r  t r e n d  of the  RD c u r v e s  (CE wi th  i d e n t i c a l  s igns )  of 4 - k e t o p e r h y d r o q u i n o l i n e  (V) and i t s  
a c e t a t e  m a k e s  i t  p o s s i b l e  to a s s u m e  tha t  q u a t e r n i z a t i o n  of the  n i t r o g e n  a t o m  does  not  s u b s t a n t i a l l y  c h a n g e  
the  m o l e c u l a r  g e o m e t r y .  Th i s  w i l l  s u b s e q u e n t l y  e n a b l e  us  to d r a w  a s t e r e o c h e m i c a l  a na logy  b e t w e e n  4-  
k e t o p e r h y d r o q u i n o l i n e  and i t s  c a r b o c y c l i c  ana log  - 1 - d e c a l o n e .  

E s t a b l i s h m e n t  o f  t h e  A b s o l u t e  C o n f i g u r a t i o n s  

a n d  C o n f o r m a t i o n s  

The  s a m e  c o m p o u n d -  4 - l m t o p e r h y d r o q u i n o l i n e  - w a s  ob t a ined  in the  h y d r o g e n o l y s i s  of the  c is  and 
t r a n s  i s o m e r s  of  N - ( a - p h e n y l e t h y l ) - 4 - k e t o p e r h y d r o q u i n o l i n e .  In a g r e e m e n t  wi th  the  c o n c l u s i o n  in [5,6], 
t h i s  i n d i c a t e s  t he  f o r m a t i o n  of a m o r e  s t a b l e  f o r m  wi th  t r a n s  r i n g  fus ion  d u r i n g  h y d r o g e n o l y s i s .  A p r o o f  
of  the  c o r r e c t n e s s  of  the  t r a n s  c o n f i g u r a t i o n  of 4 - k e t o p e r h y d r o q u i n o l i n e  is  a c o m p a r i s o n  of  i t s  RD c u r v e s  
wi th  t he  RD c u r v e  of t r a n s - l - d e c a l o n e ,  the  a b s o l u t e  c o n f i g u r a t i o n  of which  has  been  e s t a b l i s h e d  [7]. It is  
known tha t  the  a p p l i c a t i o n  of  t he  oc t an t  r u l e - t o  t he  RD c u r v e s  of  m a n y  c o m p o u n d s  i s  w i d e l y  u s e d  to e s t a b -  
l i s h  t he  a b s o l u t e  c o n f i g u r a t i o n s  of o p t i c a l l y  a c t i v e  m o l e c u l e s .  

We found tha t  the  RD c u r v e  of 4 - k e t o p e r h y d r o q u i n o l i n e  in  m e t h a n o l  p r a c t i c a l l y  c o i n c i d e s  wi th  t he  RD 
c u r v e  of ( - ) t r a n s - l - d e c a l o n e ,  the  a b s o l u t e  c o n f i g u r a t i o n  of wh ich  i s  r e p r e s e n t e d  by  f o r m u l a  VI: 
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On the basis of this, we feel that 4-ketoperhydroquinoline has t rans  ring fusion, and the absolute con-  
figuration of (-) trans-(9S,10S)-4-ketoperhydroquinoline can be represented  by formula  V. This conclusion 
enables us to make a r igorous assignment of the cis and t rans  configuration of N-phenylethyl derivatives 
of 4-ketoperhydroquinoline.  The sign of the C E depends par t icular ly  on the type of r ing fusion. A negative 
CE appeared for the proposed cis i somer  IIb in all solvents,  while a positive CE appeared for the proposed 
trans i somer  IIa. In conformity with the octant rule  [8], a substituent in the 4 position relat ive to the C ~ O  
group (the N-phenylethyl substituent in our case) does not affect the sign of CE. 

I somer  IIa, which retains the sign of its CE when the phenylethyl protecting gro~ip is removed,  con-  
sequently has,  like 4-ketoperhydroquinoline,  t rans ring fusion, while i somer  IIb, which changes the sign of 
its CE, has cis ring fusion, and we assign the following absolute configurations to them: (-)trans-(9S,10S)- 
N-(~ -phenylethyl)-4-ketoperhydroquinoline (IIa) and (+)cis-(9S ,1 OR) - N-((~ -phenylethyl) -4-ke toperhydr  o- 

(+) 

quinoline (lib). 

0 0 
II [I 

I I 
C61|5C1I GH 3 C6115Cl |C| l  3 

I la  I I  b 

I i .'lt'i 
,: .~ _ _ _ _ _ _ _ %  _ _  

I I 
I I 
I I 

I I  a I I  b 

The N-(c~-phenylethyl)-4-ketoperhydroquinoline i somers  actually are  affiliated with different types 
of ring fusion. If the IIa and IIb obtained by us were d ias te reomer ic  t rans (1 and 2) or cis (3 and 4) pairs ,  
one of the antipodes of 4-ketoperhydroquinoline would have been obtained on removal  of the N-phenylethyl 
protecting group f rom IIa, and the other antipode would have been obtained f rom Ill). However, we did not 
observe  this .  

0 0 0 0 
II il II il 

R R R R 
i 2 3 4 

(+)cis-(9S,10R)-N-(r~-Phenylethyl)-4-ketoperhydroquinoline can exist in two conformations (A and B): 

o 

o 

A /-,, 
. GH 3 G6H 5 

Application of the octant rule  demonstrates  that a weak negative CE should be observed for conformation A, 
while a s t rong negative CE should be observed for conformation B. We were unable to est imate the magni-  
tude of the amplitude of the CE of c is-piper idone IIb, since we were unable to measure  the CE peak. How- 
ever,  an examination of three-dimensional  models for cis i somer  IIb enables us to assume the p re fe r red  
existence of conformation B. 

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

The IR spec t ra  were  recorded  with IKS-22 and UR-20 spec t romete r s ,  the UV spec t ra  were  recorded  
with a Cary-15  spec t rometer ,  the PMR spect ra  were  recorded with a Varian T-60 spec t romete r ,  and the 

1506 



m a s s  s p e c t r a  we re  r e c o r d e d  with a Hitachi  MU-6D m a s s  s p e c t r o m e t e r ,  The RD curves  we re  m e a s u r e d  
with a J a sco  ORD/UV-5  s p e c t r o p o l y m e t e r ,  and the c i r c u l a r  d ichro i sm curves  were  r eco rded  with a 
Rouss e l - J  ouan dichrogr  aph. 

Reduction of N-a -Pheny le thy l ) -4 -ke to -A9 ' l~  (I). A solution of 11 g (0.043 mole) 
of enamine ketone I in 150 ml  of absolute  e t h e r - a b s o l u t e  benzene (1:1) was added dropwise  with ice cool -  
ing to 9.8 g (0.26 mole) of LiA1H 4 in 200 ml  of absolute e ther ,  and the mix tu re  was s t i r r e d  at room t e m p e r a -  
tu re  for  30 min.  It  was then decomposed  with pronounced cooling by the succes s ive  addition of ethyl ace -  
ta te  and wa te r .  The e ther  l ayer  was s epa ra t ed  and dr ied with magnes ium sulfate ,  and the e ther  was r e -  
moved  to give 11 g (99%) of a l ight  yellow oil. Chromatography  in a thin l ayer  of neutral  A1203 with p e t ro l e -  
um e t h e r - e t h e r  (3:2)  demons t r a t ed  the p r e s e n c e  of compounds with R f  0.12, 0.53, and 0.75. A 5.5-g 
s amp le  of the r eac t i on  mix tu re  in pe t ro leum ether was applied to a colfimn filled with neut ra l  A120 3. Elu-  
tion was c a r r i e d  out s u c c e s s i v e l y  with pe t ro leum ether ,  pe t ro leum e t h e r - e t h e r  mix tu res  (9 : 1, 8 : 2, and 
1 :1) ,  and ethyl ace ta te .  The ch romatograph ica l ly  homogeneous f rac t ions  were  combined and evapora ted  
to give 3.77 g (69%) of N , (a -pheny le thy l ) -4 -ke toperhydroqu ino l ine  (II) with R f  0.53 [petroleum e t h e r -  
e ther  (3 :2) ,  A1203]. Found,W: C 79.3; H 9.0. CITH23NO. Ca lcu la t ed ,~  : C 79.3; H 9.0. Chromatography  
on Silufol of an analyt ical ly  pure  sample  demons t ra t ed  the p r e sence  of t r ans  (IIa) and cis  (IIb) i s o m e r s  with 
R f  0.53 and 0.66 [ b e n z e n e - a c e t o n e  (6:1)]  and 0.52 and 0,65 (ethyl acetate) ,  r e spec t ive ly .  Elution with 
ethyl ace ta te  yielded 0.2 g (36%) of N-(~-phenyle thy l ) -4 -hydroxyperhydroquino l ine  with R f  0.12 [petroleum 
e t h e r - e t h e r  (3 :2) ,  A1203] and 0.65 [benzene -ace tone  (4:1) ,  A1203] with mp 123-124 ~ ( f rom hexane);  [a]~ 
- 1 7 . 2  ~ (methanol,  c 1.98). IR spec t rum:  3240 (OH), 700 c m  -1 (C6H5). Found,W: C 77.9; H 9.5. CI7H25NO. 
Calculated,%: C 78.7; H 9.7. The compound w i t h R f  0.75 [petroleum e t h e r - e t h e r  (3 :2) ,  A1203] was not 
identified, s ince it was i so la ted  f r o m  the column as a mix tu re  with N- (~ -pheny le thy l ) -4 -ke tope rhydro -  
quinoline [1.5 g (27%)]. 

Isola t ion of the cis  and t r ans  I s o m e r s  of N- (a -Pheny le thy l ) -4 -ke toperhydroqu ino l ine .  An equivalent 
amount of p ic r ic  acid in e ther  was added to an e ther  solution of 1.35 g of a mix tu re  of i s o m e r s  II, and the 
resul t ing  prec ip i ta te  was r e m o v e d  by f i l t ra t ion  to give 2.45 g (96~c) of a mix tu re  of p i c r a t e s .  R e c r y s t a l l i z a -  
tion f r o m  methanol  gave two p i c r a t e s  with different  solubi l i t ies :  1.05 g of a sl ightly soluble p i c ra t e  of the 
cis i s o m e r  IIb [mp 210-211 ~ ( f rom methanol) ;  R f  0.53, b e n z e n e - a c e t o n e  (4 :1) ,  Silufol. Found,%: C 56.7; 
H 5.6. CITH23NO " C6H3N307. Calculated,%: C 56.8; H 5.4] and 0.58 g of the p ic ra t e  of t r ans  i s o m e r  I Ia  
[mp 185-186 ~ ( f rom methanol) ;  R f  0.41, b e n z e n e - a c e t o n e  (4:1) ,  Silufol]. A melt ing point depress ion  was 
obse rved  for  a mix tu re  of the p id ra tes  (174-175~ 

Alkalizat ion of 1.05 g of the p ic ra t e  of perhydroquinol ine IIb with subsequent  ext rac t ion  with me thy l -  
ene chlor ide  and f i l t ra t ion through a luminum oxide gave 0.45 g (81'~) of c i s - N - ( a - p h e n y l e t h y l ) - 4 - k e t o p e r -  
hydroquinotine (tlb) with mp 75-77 ~ ( f rom hexane).  The c is  i s o m e r  (IIb) was also i so la ted  d i rec t ly  f rom a 
mix tu r e  of i s o m e r s  of N-(~-phenyle thy l ) -4 -ke toperhydroquino l ine  by cooling a solution of the mix tu re  in 
hexane to -60  ~ A 3.77-g sample  of the mix tu re  gave 1.23 g (33~c) of i s o m e r  IIb with mp 75-77 ~ ( f rom hex-  
ane) and Rf  0.66 [benzene -ace t one  (6 :1) ,  Silufol] and 0.53 [petroleum e t h e r - e t h e r  (3:2) ,  A1203]. IR spec -  
t rum:  1718 (C-~O),  1342, 1271, 1307, 1232, 1215, 1205, 1180, 1141, 1110, 1070, 898, 862, 783, 746, and 
702 cm -1. UV s pec t rum  in methanol ,  Xmax,  nm (log a): 253 (2.68), 258 (2.67), 264 (2.56), shoulder  268 
(2.42), shoulder  315 (1.24); in hexane,  Amax,  nm (log a): 252 (2.52), 258 (2.48), 265 (2.33), 268 (2.12), 294 
(1.38), 303 (1.34). PMR s pec t rum  (CC14):* 5 1.21 (d, CH3) , 4.4 (q, phenyle thylsubs t i tuentCH),  7.2 ppm 
(s, C6H5). Found,%: C 79.6; H 8.9. Ci7H23I~O. Calculated,~c: C 79.3; H 9.0. 

After  isolat ion of the ma jo r  amount of cis i s o m e r  IIb, the solution contained both i s o m e r s ,  which 
could not be sepa ra t ed  by f reez ing  out. The pure  t r ans  i s o m e r  was t h e r e f o r e  isolated f r o m  the p icra te .  A 
1.4-g s amp le  of the p i e r a t e  was decomposed  by the addition of 40% NaOH, and the mix tu re  was ex t rac ted  
with methylene  chlor ide ,  The ex t rac t  was dr ied with magnes ium sulfate,  f i l te red  through aluminum oxide, 
and evapora ted  to give 0.7 g (95%) of t r ans -N- (~ -pheny le thy l ) -4 -ke tope rhydroqu ino l ine  (IIa) as a light 
yellow oil with Rf  0.53 [benzene -ace tone  (6:1) ,  Silufol] and 0.53 [petroleum e t h e r - e t h e r  (3:2) ,  A1203]. IR 
spec t rum:  1714 (C = O ) ,  1309, 1287, 1250, 1222, 1190, 1175, 1141, 1084, 1007, 881, 840, 767, 702 cm -1. UV 
spec t rum in hexane, Amax,  nm (log a): 252 (2.79), 258 (2.72), 264 (2.57), shoulder  284 (1.88), shoulder  
289 (1.86). PMR s p e c t r u m  (CC14): 5 1.3 (d, CH~), 3.75 (q, phenylethyl subst i tuent  CH), 7.2 ppm (s, C6H5). 
Found,%: C 79.3; H 9.2. C17H23NO. Calculated,W: C 79.3; H 9.0. 

*The following abbrevia t ions  were  used h e r e  and e l sewhere :  s is singlet,  d is doublet,  and q is quar te t .  
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t r ans -4 -Ketoperhydroqu ino l ine  Aceta te  (IV). A 0.5-g (1.95 mmole)  s ample  of c i s - N - ( a - p h e n y l e t h y l ) -  
4-ketoperhydroquinol ine  in 20 ml of glacial  acet ic  acid was hydrogenated in the p r e sence  of 0.1 g of f resh ly  
p r e p a r e d  pal ladium black at r o o m  t e m p e r a t u r e  for 15 min.  The ca ta lys t  was r emoved  by f i l t rat ion,  and the 
solvent  was vacuum evapora ted  to give 0.4 g (977c) of aceta te  IV, which was purif ied by vacuum subl imat ion 
to give a product  with mp 143-144 ~ (in a sea led  cap i l la ry) .  IR spec t rum:  1730, 1660, 1340, 1315, 1290, 
1270, 1230, 1160, 1140, 1090, 1037, 1020, 925, 850, 732 c m  -1. UV spec t rum in methanol ,  k m a x ,  nm (log a):  
220 (2.78), shoulder  290 (1.60). Found,%: C 61.9; H 9.0. CgH15NO �9 C2H402. Calculated,%: C 61.9; H 9.0. 

Acetate  IV was a lso  obtained in 97~/e yield by hydrogenat ion of t r ans  i s o m e r  IIa and had mp 144-145 ~ 
(in a sea led  cap i l la ry) .  No mel t ing-point  depress ion  was observed  for  a mix tu re  of the ace ta tes  obtained 
f rom the c is  and t rans  i s o m e r s .  The spec t r a l  c h a r a c t e r i s t i c s  of the two samples  of aceta te  IV were  ident i -  
ca l .  

t rans-4-Ketoperhydroquinol ine  (V). A 0.2-g sample  of aceta te  IV was decomposed  with 40~ NaOH 
solution, and the mix tu re  was ex t rac ted  with CH2C12. The ext rac t  was dr ied with magnes ium sulfate,  and 
the solvent  was r emoved  b y  vacuum dist i l lat ion to give 0.14 g (98%) of 4-ketoperhydroquinol ine  with mp 
59-60 ~ and R f  0.52 [benzene -ace tone  (1:1) ,  A1203]. IR spec t rum:  3200 (N-H) ,  1714 cm -1 (C----O). UV 
spec t rum in hexane,  ~max ,  nm (log e) :  223 (2.96), shoulder  280 (1.85). The molecu la r  weight was 153 ac -  
cording to m a s s  s p e c t r o m e t r y .  
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