
R E A C T I O N  O F  2 , 7 - D I A L K Y L -  

A N D  1 , 2 . 7 - T R I A L K Y L D E C A H Y D R O - 4 - Q U I N O L O N E S  

W I T H  T R I E T H Y L A  L U M I N U M  

A .  A .  A k h r e r n .  L .  I .  U k h o ~ ' a ,  
a n d  A .  N .  S e r g e e v a  

UDC 541.63 : 547.831 

The  r e a c t i o n  of t r i e t h y l a l u m i n u m  with  s t e r e o i s o m e r i c  2 , 7 - d i m e t h y l -  and 1 . 2 , 7 - t r i m e t h y l d e -  
c a h y d r o - 4 - q u i n o l o n e s  and t h e i r  7 - l e f t - b u t y l - s u b s t i t u t e d  ana logs  was  s tud i ed .  The r e a c t i o n  
of t r l e t h y l a l u m i n u m  with k e t o n e s  that  have  an e q u a t o r i a l  2-CH 3 group  p r o c e e d s  in two d i r e c -  
t ions  - r e d u c t i o n  of the  c a r b o n y l  g roup  to an a l coho l  g roup  and a l k y l a t i o n  to  g ive  t e r t i a r y  4-  
e t h y l - s u b s t i t u t e d  a l c o h o l s  - in b e n z e n e ,  depend ing  on the  r e a g e n t  r a t i o .  The  s t e r e o c h e m i s t r y  
of the  r e d u c t i o n  of the  c a r b o n y l  g roup  depends  on the  t e m p e r a t u r e .  Only an  a l k y l a t i o n  p r o d u c t  
is  f o r m e d  in  t e t r a h y d r o f u r a n  (THF) and d ie thy l  e t h e r .  The  r e a c t i o n  of t r i e t h y l a l u m i n u m  with 
k e t o n e s  tha t  have  an  ax i a l  2 -CH 3 g roup  de pe nds  on the  n a t u r e  of the  so lven t .  E p i m e r i c  s e c -  
o n d a r y  a l c o h o l s  a r e  f o r m e d  in t o luene  at  v a r i o u s  r a t i o s  of the  r e a c t i n g  s u b s t a n c e s ,  w h e r e a s  
t e r t i a r y  e t h y l - s u b s t i t u t e d  a l c o h o l s  a r e  f o r m e d  in T H F  and d ie thy l  e t h e r .  

In a s tudy  of the  s t e r e o c h e m i s t r y  of r e d u c t i o n ,  e thyny la t ion ,  and G r i g n a r d  r e a c t i o n s  in a s e r i e s  of s t e r e o -  
i s o m e r i c  2 , 7 - d i m e t h y l -  and 1 . 2 , 7 - t r l m e t h y l d e c a h y d r o - 4 - q u i n o l o n e s  and t h e i r  7 - t e r t - b u t y l - s u b s t i t u t e d  ana logs  
[1-4] i t  was  noted tha t  t h e r e  i s  an  a n o m a l y  in t he  b e h a v i o r  of k e t o n e s  I, V. IX, and X[II, which,  a c c o r d i n g  to  
the  PMR da ta  [5]. have  an  e q u a t o r i a l l y  o r i e n t e d  2-CH 3 g r o u p :  Each  of the  r e a c t i o n s  m e n t i o n e d  above  led  only 
to one of the  two p o s s i b l e  e p i m e r i e  a l c o h o l s  in  q u a n t i t a t i v e  y i e l d s .  The a b s e n c e  of the  s econd  e p i m e r  of the  
a l c o h o l s  c r e a t e d  d i f f i c u l t i e s  in the  p r o o f  of t he  s t r u c t u r e s  of ke tone s  I, V, IX. and XIII.  In th i s  connec t ion ,  
in the  p r e s e n t  r e s e a r c h  we con t inued  o u r  s tudy  of the s t e r e o c h e m i s t r y  of r e a c t i o n s  involv ing  nuc leoph i l i c  a d d i -  
t ion  to the  c a r b o n y l  g roup  of s t e r i c a l l y  u n h i n d e r e d  and h i n d e r e d  k e t o n e s ,  and,  in p a r t i c u l a r ,  we s tud ied  the 
r e a c t i o n  of t h e s e  k e t o n e s  wi th  t r i e t h y l a l u m i n u m .  

It i s  known [6] tha t  the  r e a c t i o n  of 4 - t e r t - b u t y l c y c l o h e x a n o n e  with o r g a n o m a g n e s i u m  compounds  in v a r i -  
ous s o l v e n t s  l e a d s  to  the  f o r m a t i o n  of a m i x t u r e  of t e r t i a r y  a l c o h o l s  in which  the e p i m e r  with an e q u a t o r i a l  
CH 3 g roup  p r e d o m i n a t e s .  A s i m i l a r  r e s u l t  was  a l s o  ob ta ined  in the  r e a c t i o n s  of t h i s  ke tone  with t r i m e t h y l -  
o r  t r i e t h y l a l u m i n u m  [6, 7] in h y d r o c a r b o n  s o l v e n t s  and a l s o  in d iphenyl  e t h e r  at a r e a g e n t  r a t i o  of 1 : 1. At 
and above  a r e a g e n t  r a t i o  of 1 : 2 the  s t e r e o c h e m i s t D ,  of the  r e a c t i o n  was  r e v e r s e d  to g ive  a m i x t u r e  of a l c o -  
ho l s  in which  the  e p i m e r  wi th  an a x i a l  CH 3 g roup  p r e d o m i n a t e d .  The  ch i e f  a l k y l a t i o n  p r o d u c t  in the  r e a c t i o n  
of s t e r i c a l l y  h i n d e r e d  3 , 3 , 5 - t r i m e t h y l c y c l o h e x a n o n e  wi th  t r i e t h y l a l u m i n u m  in  b e n z e n e  and o t h e r  so lven t s  at any 
r e a g e n t  r a t i o s  was  a t e r t i a r y  a l coho l  wi th  an e q u a t o r i a l  CH~ group  [7]. Both s t e r [ c a l l y  u n h i n d e r e d a n d h i n d e r e d  
c a r b o c y c l i c  k e t o n e s  f o r m  s e c o n d a r y  a l c o h o l s  a s  s ide  p r o d u c t s  in the  r e a c t i o n  with  (C2H5)~1. 

In c o n n e c t i o n  with the  a v a i l a b l e  l i t e r a t u r e  da t a  and hoping to  ob ta in  the  s econd  m i s s i n g  e p i m e r  of the  
e t h y l - s u b s t i t u t e d  a lcoho l ,  we s tud ied  the  r e a c t i o n  of u n h i n d e r e d  ke tone s  I, V, IX, and XII[  with t r i e t h y l a l u m i n u m  
in v a r i o u s  s o l v e n t s  at  v a r i o u s  r e a g e n t  r a t i o s  (Table  1). The  r a t i o  of the  r e a c t i n g  s u b s t a n c e s ,  the  r e a c t i o n  t e m -  
p e r a t u r e ,  and the  so lven t  a f fec t  the  d i r e c t i o n  and s t e r e o c h e m i s t r y  of the r e a c t i o n  of t r i e t h y l a l u m i n u m  with 
s t e r i c a l l y  u n h i n d e r e d  d e c a h y d r o q u i n o l i n e s .  Thus a m i x t u r e  of e p i m e r i c  d e c a h y d r o - 4 - q u i n o l o l s ,  in which  
t o r i a l  s e c o n d a r y  a l c o h o l  II (which we have  p r e v i o u s l y  ob ta ined  by r e d u c t i o n  of  the  s a m e  ke tone  [1]) p r e d o m i -  
na te s ,  and in which  e p i m e r  HI wi th  an ax i a l  h y d r o x y l  group (obtained fo r  the  f i r s t  t i m e )  is  p r e s e n t  in l e s s e r  
a m o u n t s ,  is  f o r m e d  i n s t e a d  of the  e x p e c t e d  e t h y l - s u b s t i t u t e d  a l coho l  in the  r e a c t i o n  of ke tone  I with t r i e t h y l -  
a l u m i n u m  at r e a g e n t  r a t i o s  f r o m  1 : 1 to  1 : 4 a t  40 ~ R a i s i n g  the  t e m p e r a t u r e  to 70 ~ l e a d s  to a r e v e r s a l  of the  
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s t e r e o c h e m i s t r y  of the reduct ion  reac t ion .  The rmodynamica l ly  l e s s  s tab le  axial  alcohol III p r edomina t e s  in 
the mix tu re  of reduct ion produc ts  and the f rac t ion  of e p i m e r i c  equator ia l  alcohol II fa l ls  apprec iab ly .  A s i m -  
i l a r  r e su l t  was obtained in a study of the reduct ion  of p ro tec ted  eyclohexanones  with l i th ium aluminum hydr ide :  
An i n c r e a s e  in the t e m p e r a t u r e  f rom - 6 0  to +35 ~ led to an i n c r e a s e  in the f r ac t ion  of the conformat ional ly  l e s s  
s table  i s o m e r  with an axial  hydroxyl  group [8]. 

~' ~ r ~ . . . -  X ~ "  . -~  ~ , 
R-.. (C2Us)3AI 
C H ~ , . .  O - -  ~ $ 4 f j  II, VI, X, XIV Ill. Vii, Xl, XV 

- .  rc ~.; ~oo'.-.~o v \~.~.,~ \ 
,,v, ix, Xl,i ~ . , O : , o  ~ ~ . . .  r . ~ . ~ ~  

C H 3 . ~ . . . . / ~ . . - C 2  H5 

I-IV R=R'=GH3; V-VIII R=CH 3, R'=[ert'C4Hg; ~)H 
IX,-XII R = H, R '= CH3; XIII-XVI R= H, R'= te~t C4H 9 IV, Vlll. Xll, XVI 

In a p rev ious  study of the s t e r e o c h e m i s t r y  of the reduct ion  of ketone I with var ious  reducing agents we 
were  unable to i so la te  the e p i m e r  of secondary  alcohol I[I with an axial  hydroxyl  group because  of i ts i s o m e r i z a -  
t ion under  these  condit ions to t he rmodynamica l l y  m o r e  favorab le  equator ia l  e p i m e r  II. The fo rmat ion  of s e c -  
ondary alcohol III in good y ie ld  in the r eac t ion  of ketone IH with (C2Hs)~A1 is explained by its s t ab i l i ty  under  
the condit ions of the given react ion;  this  was a lso  shown by spec ia l  expe r imen t s .  

Ep imer i c  secondary  a lcohols  I[ and II[ a r e  formed in approx ima te ly  equal amounts when the r a t io  of the 
reac t ing  subs tances  is  1 : 4 (at 70~ The p r e s e n c e  of t r a c e s  of e thy l - subs t i tu ted  t e r t i a r y  alcohol IV was a lso  
detected in the mix tu re  by t h i n - l a y e r  ch romatography  (TLC). Alcohol IV becomes  the p r inc ipa l  product  as the 
ra t io  of the reac t ing  subs tances  is changed fu r the r  (1 : 5, 1 : 6), r e g a r d l e s s  of the t e m p e r a t u r e ,  and it is the 
only reac t ion  product  at a ra t io  of 1 : 8. 

In con t ras t  to the r eac t ion  in benzene,  the r eac t ion  of ketone I with t r i e thy la luminum in t e t r ahyd ro fu ran  
(THF) and diethyl  e ther ,  p roceeded  r ead i ly  even at room t e m p e r a t u r e  and gave t e r t i a r y  alcohol IV as the only 
product ;  a lkyla t ion  in THF proceeded  cons ide rab ly  m o r e  rap id ly  than in dtethyl e ther .  Secondary a lcohols  II 
and III were  obtained in smal l  amounts along with t e r t i a r y  alcohol IV when the r eac t ion  was c a r r i e d  out in r e -  
fluxing THF or  diethyl e ther  (reagent r a t io  1 : 2). 

S imi l a r  r e su l t s  were  obtained in the r eac t ion  of t r i e thy la luminum with 7 - t e r t - b u t y l - s u b s t i t u t e d  ketone V 
and a lso  with demethyla ted  analogs of ke tches  I and V - ketches  IX and XIII. Depending on the r eac t ion  con- 
dit ions,  e i the r  secondary  or  t e r t i a r y  a lcohols  a r e  formed;  the axial  e p i m e r s  of secondary  alcohols  {VII, XI, 
and Xu were  synthes ized  for  the f i r s t  t ime  (Table 2), whereas  t e r t i a r y  alcohols  IV, VIH, XII, and XVI were  
found to be ident ical  to the a lcohols  that  we p r ev i ous l y  obtained in [4]. Thus we were  unable to obtain the epi -  
m e r i c  t e r t i a r y  a lcohols  of a lcohols  IV, VIII, XII, and XVI by this method.  

The r eac t i on  with t r i e thy la luminum was a lso  studied in the case  of s t e r t c a l l y  hindered ketones XVII, 
XXI, XXV, and XXV[II with an axial  methyl  group in the 2 posi t ion.  In this  case  s e v e r e r  conditions than in 
the case  of s t e r i c a l l y  unhindered ketches  were  r equ i red :  The reac t ion  was c a r r i e d  out in toluene at 105 ~ for  
10-20 h. The r eac t i on  did not occur  in benzene.  

In con t ras t  to ke tches  I, V, IX, and XIII, the reagent  m o l a r  ra t io  does not affect  the r eac t ion  of s t e r i c a l l y  
hindered ketones  XVII, XXI, XXV, and XXVIII with t r i e thy la luminum.  The only reac t ion  pathway in toluene is 
reduct ion of the earbonyl  group to an alcohol group (Table 3). 

In the case  of equ imolecu la r  amounts of ketone XVII and (C2Hs)~AI the r eac t ion  gives the axial  e p i m e r  
of secondary  alcohol XVIII as the only product  with r e c o v e r y  of a cons ide rab le  amount of the s t a r t ing  ketone.  
A mix tu re  of two e p i m e r i c  (with r e spec t  to the 4 posi t ion)  secondary  alcohols  (XVIII and X[X) with p r e d o m i -  
nance of XVIII is formed in the p r e s e n c e  of excess  reagent .  The r ea son  for  the unambiguous reduct ion in the 
case  of hindered ke tches  X-VII, XXI, XXV, and XVIII is  evidently decomposi t ion  of t r i e thy la luminum under  s e v e r e  
reac t ion  condit ions to give die thyla luminum hydr ide ,  which is a reducing agent [9]. 

The reac t ion  of decahydroquinolones  XXI, XXV, and XXVIII, which a r e  s t e r i c  analogs of ketone XVII, 
with (C2H~)3A1 in toluene p roceeded  absolu te ly  analogously to the r eac t ion  of ketone XVII (Table 3). Alkyla t ion  
leading to the fo rmat ion  of the cor respond ing  alcohols  XX and XXIV, which a r e  ident ica l  to the 4 - e t h y l - s u b -  
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T A B L E  1. Ef fec t  of the  R e a c t i o n  Cond i t ions  on the  D i r e c t i o n  and 
S t e r e o c h e m i s t r y  of the  R e a c t i o n  of (C2Hs)3A1 with S t e r i c a l l y  Un- 
h i n d e r e d  Decah'  r d r o - 4 - q u i n o l o n e s  

Ketone I Reactio_____ n products.__ ( Acid, %) 
Ketone: Temp., ReactiOnlsecondary secondary 
(CzHs)3A1 Solvent *C time, h alcohol t alcohol tertiary 
ratio I(e-OI!) I (a-OH) alcohol 

1 

1 

I 't 

1 
1 

'i I 

I 

I 

1 

V 

r 

V 
v 

IX 

IX 

IX 

IX 
IX 
IX 

XH1 

Xlll 

XIII 

XIII 
XIII 
XIII 

I 1 

1 2 

1 3 

1 4 

1 5 

1 6 
1 8 

1 1 

1 2 

1 4 

1 ! 

1:2 
1:4 

t :1  

1:2 

1:3 

1:5 
l : 6  
1:8 
1:I 

1:2 

t : 3  

1:5 
1:6 
1:8 
1:1 

1:2 

1:3 

1:5 
1:6 
1:8 

C6Hs 

C6H6 

C6H6 

CsHs 

C~H~ 

C6HG 
CsH6 
THF 
THF 
THF 

(C~Hs)~O 
(C2H~)~O 
(C2H~)20 

C6H6 

C6H6 

C6H6 

C6H6 
C6H~ 
CsH~ 
CsH6 

CsH6 

C6H~ 

CsH6 
C6H~ 
C6H6 
CGH6 

C6H6 

C6H6 

C6H6 
C6H6 
CsH6 

X(62) 
X(141 
x(56) 
X(191 
X{52) 
X(19) 

X/\-~611 
XIV(17) 
XIV(571 
XIV(16) 
XIV(51) 
XW(221 

tV (traces) 

i\:f741 
IV(73) 
IV(751 
IV(82) 
iv(5o) 
IV(68) 
IV(821 
w(5o) 
iv (6o) 
IV(80) 

V11I(751 
VIII(73) 
VIII(861 

XII(761 
XI I (76) 
XII(84) 

XVI{741 
XVI (76) 
XVI(831 

T A B L E  2. 

Alcohol 

[II 
VII 
XI 

XV 

2 , 7 - D t a l k y l -  a n d  1 , 2 , 7 - T r i a l k y l d e c a h y d r o - 4 - q u i n o l o l s  

Empirical I Found, % Calc., % 
mp, "C formula / c H S C H N 

108--109 C~=H23NO / 73,0 11,5 6,9 73,0 11,4 7,1 
f 

104--105 CzsHmNO / 75, 9 12,0 5,6 75,2 19,2 5,8 
118--119 CuH21NO 72,3 11,4 7,8 72,1 11,5 7,6 
124--125 C~H27NO 74,3 11,8 6,I 74,6 1.9,1 6,9 
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T A B L E  3. E f f e c t  of  t h e  S o l v e n t  on t h e  R e a c t i o n  of  S t e r i c a l l y  H i n -  

d e r e d  D e c a h y d r o - 4 - q u i n o l o n e s  wi th  (C2Hs)3A1 

Ketone 

XVII 
XVII 
XVII 
XVII 
XVII 
XVII 
XV I I 
XVII 
XVII 
XVII 
XXI 
XXI 
XXI 

XXI 
XXI 
XXI 
XXI 

XXV 
XXV 
XXV 

XXVIII 
XXVIII 
XXVtII 

I Ketone : 1 
!(C2Hs)sAI ] 
ratio [ 

Solvent 

Reaction product (yield, %) 

Reaction s ~  ~--con-~ary tertiary starting 
~ time, h alcohol alcohol alcoho2 ketone 

(a -OH) (e-OH) 

XVIII(20) 
XVIII (307 
XVIII (40) 
XVlIl (60) 
XVIII (62) 
XVIH(75) 

XXII(207 
XXII(28) 
XXII(38) 

XXII (58) 
XXII(63) 
XXII(76) 

XXVI(46) 
XXV! (56) 
XXV[(64) 
XXIX(457 
XXIX(54) lXXIX(63) 

XIX (traces) 
XIX(10) 
XIX(30) 
XIX(20) 

XXIII 
(traces) 

,'GKI II ( 12} 
XXIII(287 
XXIII(22) 

X\'II(12)  

xxx(14) 

:X(45) 
~X(83) 
:X(75J 
IX(81) 

X) [V(83) 

1 Toluene 
I Toluene 
2 Toluene 
3 Toluene 
4 Toluene 
lq Toluene 
1 THF 
2 THF 
2 (C~Hs)zO 
4 (C2Hs)zO 
] Toluene 

1 Toluene 
9 Toluene 

3 Toluene 
4 ,Toluene 
1, Toluene 
2 THF 
1 Toluene 
2 Toluene 
3 Toluene 
1 Toluene 
2 Toluene 
3 Toluene 

10~ 
10, 
10: 
10 
10, 

10 
10: 

10, 
10, 

lOi 
10~ 
10 
10: 
10, 
10 

(607 
(52) 
(44) 

(40) 

(10) 

(58) 
(461 

144) 
(38) 

(36) 

s t i t u t e d  c o m p o u n d s  o b t a i n e d  f r o m  t h e  s a m e  k e t o n e s  by m e a n s  of  t h e  G r i g n a r d  r e a c t i o n  [3], i s  o b s e r v e d  w h e n  

the  r e a c t i o n  of  (C2Hs)~A1 wi th  s t e r i e a l l y h i n d e r e d k e t o n e s  X-VII and XXI is  c a r r i e d  ou t  in  T H F  and d i e t h y l  e t h e r  
at  r e a c t i n g  s u b s t a n c e  r a t i o s  a t  and a b o v e  ] : 1.  

T h u s  the  d i r e c t i o n  of  t h e  r e a c t i o n  of  t r i e t h y l a l u m i n u m  w i t h  s t e r i c a l l y  u n h i n d e r e d  k e t o n e s  I, V, IX, and 

XIII  d e p e n d s  on t h e  r e l a t i v e  a m o u n t s  of  r e a c t i n g  s u b s t a n c e s ,  t he  t e m p e r a t u r e ,  and t h e  s o l v e n t .  In  c o n t r a s t  to  

t h i s ,  in t h e  c a s e  of  h i n d e r e d  k e t o n e s  XVII ,  XXI, XXV, and XXVIII  t h e  p r i n c i p a l  f a c t o r  t ha t  a f f e c t s  t h e  d i r e c t i o n  
of t h e  r e a c t i o n  is  t h e  s o l v e n t .  

R~. + R 

�9 _ �9 o - fxO.- 
x ~ . ~ ,  ~ XVIII. XX,[. XXV,. XX,K XIX. XXlll. KXVI,, XXX 

I to " ;  re , - "~ .  

xv,L xxl, xxv, xxvm R. .~\~  ~ \  

KVII-XX R=R'=CH~; XXI-XXIV R=CH a R,=tert-C4ll . ~ ~  C ~ ' H s ~ ' ' ' ' ' "  ~ 
XXV-XXVII R.= H. R'=CHz; CH a OH 
XXVIII-XXX R= H, R'= terE-C4H 9 Xx. XXD, 

T h e  t h r e e - d i m e n s i o n a l  o r i e n t a t i o n  of  t h e  h y d r o x y l  g r o u p  in t h e  s e c o n d a r y  and t e r t i a r y  a l c o h o l s  w a s  d e -  
t e r m i n e d  by a c h e m i c a l  m e t h o d  [ 1-4]  and by IR s p e c t r o s c o p y .  

EXPERIMENTAL 

The reaction of triethylaluminum with decahydroquinolones was carried out in an inert gas atmosphere. 

The course of the reactions was monitored by means of TLC on neutral activity II AI203 with elution by chloro- 

form-ether-ethanol (3 : 1 : 0.I for II-VIII and XVIII-XXIH, and 15 : 5 : 2 for X-XVI and XVI-XXX). The results 

of elementary analysis and the properties of the synthesized secondary and ethyl-substituted alcohols were 

presented in our previous papers [14]. 

Reaction of 1,2,7-Trtmethyldeeahydro-4-quinolone ([) with (C2H5)~AI. A) A solution of 0.25 g (l.2mmole) 

of ketone I in 15 ml of benzene was added to a benzene solution of 0.14 g (1.2 mmole) of triethylaluminum ob- 

tained from an aluminum-magnesium alloy (40 : 60) and ethyl iodide [9], after which the mixture was heated 
at 40 ~ for 12 h. It was then cooled, treated with water, and acidified with 15% hydrochloric acid. The aqueous 

solution was saturated with KzCO3, and the liberated base was extracted with ether. The extract was dried 
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with MgSO4, and the solvent was removed by distillation. Fract ional  recrys ta l l iza t ion  of 0.23 g (91~) of the 
residue from hexane gave 0.14 g (60~) of 1 ,2 ,7- t r imethyldecahydro-4-quinolol  (I[) (mp 142-143 ~ and Rf 0.66) 
0.07 g (30~) of epimeric  alcohol III (mp 108-109 ~ and Rf 0.54). No melting-point  depress ion was observed for 
a mixture  of alcohol iI with the alcohol previously  obtained in [1]. 

The remaining experiments are  presented in Table 1. 

B) A solution of 0.15 g (0.7 mmole) of ketone [ in 20 ml of THF was added to a solution of 0.08 g (0.7 
mmole) of (C2Hh)~A1 in 30 ml of THF, af ter  which the mixture was s t i r red  at room tempera ture  for 10 h. The 
usual workup and separat ion of the crude product (0.15 g) on A1203 (hexane and diethyl ether) yielded 0.05 g 
(33~) of the s tar t ing ketone (Rf 0.98) and 0.075 g (50~) of the alkylation product,  which did not depress  the 
melting point of alcohol IV. 

C) A 0.15-g (0.7 mmole) sample of ketone I was added to an ether  solution of 0.08 g (0.7 mmole) of 
(C2H5)3AI, and the mixture  was treated as in method B for  12 h. Workup yielded 0.14 g of crude oily substance; 
separat ion of the la t ter  with a column filled with neutral A1203 under the conditions of method B gave 0.07 g 
(50%) of alcohol IV and 0.04 g (28ffc) of the start ing ketone. 

Reaction of 1 ,2-Dimethyl -7- ter t -buty ldecahydro-4-quinolone  W) with (C2H5)~I. A) Reaction of 0.25 g 
(1 mmole) of ketone V and 0.24 g (2 mmole) of t r ie thylaluminum in benzene at 70 ~ for 4 h gave 0.08 g (18~) of 
secondary alcohol VI (rap 170-171 ~ and Rf 0.72) and 0.16 g (76~) of its ep imer  {VII) with respect  to the 4 posi-  
tion imp 104-105 ~ and Rf 0.57). Alcohol VI did not depress  the melting point of a sample of the genuine sec-  
ondary alcohol [2]. 

B) Reaction of 0.5 g (2 mmole) of ketone V and 1.2 g (10 mmole) of (C~Hh)aAI in benzene at 40 ~ for 2 h 
gave, after  purif icat ion on neutral  A1203 and subsequent crys ta l l iza t ion of the mixture from petroleum ether, 
0.35 g (75~) of 1 ,2-d imethyl -7- te r t -buty l -4-e thyldecahydro-4-quinolo l  (VIII) (mp 111-112 ~ and Rf 0.82) and 
0.03 g (6%) of secondary  alcohol VII imp 104-105 ~ and Rf 0.57). Alcohol VIII did not depress  the melting point 
of the product of the react ion of ketone V with C2HhMgBr [4]. 

Reaction of 2 ,7-Dimethyldecahydro-4-quinolone (IX) with iC2Hh)aA1. A) Reaction of 0.25 ml (1 mmole) of 
ketone iX and 0.3 g (2 mmole) of t r ie thylaluminum gave 0.22 g (87%) of a crude substance, crysta l l izat ion of 
which gave 0.042 g (19~) of alcohol X imp 132-133 ~ and Rf 0.70) and 0.165 g (75~) of its epimer  with respect  
to the 4 posi t ion (XI) imp 1184119 ~ and Rf 0.60). A mixed-melt ing-point  determination showed that epimer  X 
is identical to the secondary alcohol previously  obtained in [1]. 

B) Reaction of 0.5 g (2 rnmole) of ketone IX and 1.55 g (10 mmole) of iC2H~)aA1 in benzene at 40 ~ for 2 h 
gave 0.48 g of a crude product,  purif icat ion of which on A1203 with subsequent fractional  crys ta l l iza t ion from 
hexane -ace tone  (2 : 1) yielded 0.36 g (76~) of 2 ,7-dimethyl-4-ethyldecahydro-4-quinolol  0fI[) (rap 114-115 ~ 
and Rf 0.76), which did not depress  the melting point of the alcohol previously  obtained in [4], and 0.04 g (9.5~) 
of secondary  alcohol XI. 

Reaction of 2-Methyl -7- te r t -buty ldecahydro-4-quinolone  (XHI) with iC~Hh)~A1. A) The react ion of 0.25 g 
(1 mmole) of ketone XIII with 0.26 g (2 mmole) of t r ie thylaluminum in benzene at 70 ~ for 4 h gave 0.2 g (79%) 
of a mixture of secondary  alcohols; separat ion of the mixture by fractional crys ta l l iza t ion yielded 0.148 g (74%) 
of secondary alcohol XV imp 124-125 ~ and Rf 0.74) and 0.032 g (16%) of epimeric  XIV imp 174-175 ~ and Rf0.62), 
which was identical to the product of reduction of ketone XIII [2]. 

B) The react ion of 1.25 g (10 mmole) of iC2Hh)3A1 and 0.5 g (2 mmole) of ketone XIII in 25 ml of benzene 
at 40 ~ for 2 h gave, after  purif ication of the crude product on A1203 and crys ta l l iza t ion [hexane-ace tone  (3 : 2)], 
0.37 g ~74~) of 2 -methy l -7- te r t -bu ty l -4-e thy ldecahydro-4-qu ino lo l  (XVI) imp 128-129 ~ and Rf 0.88), which was 
identical to the product obtained in [4], and 0.04 g (7.5~) of secondary alcohol XV. 

Reaction of 1 ,2 ,7-Trimethyldecahydro-4-quinolone (XVH) with (C2H~)~l. A) The react ion of 0.29 g (3 
mmole) of (C2Hh)3A1 and 0.5 g (3 mmole) of ketone XVII in 25 ml of toluene at 105 ~ for 18 h gave 0.46 g of a 
resinified react ion product;  separat ion of the la t ter  on A1203 {hexane and diethyl ether) yielded 0.14 g (30%) of 
secondary alcohol XhrIII imp 155-156 ~ and Rf 0.48) and 0.28 g (60~) of start ing ketone XVII imp 59.5-60 ~ a n d  
Rf 0.88). Alcohol XVIII did not depress  the melting point of a sample of the genuine secondary alcohol [1]. 

B) The react ion of 0.25 g (1.2 mmole) of ketone XVII and 1.4 g (12 mmole) of (C2Hh)aA1 in toluene at 105 ~ 
for 10 h gave 0.23 g (91~0) of a crude mixture ,  fractional crys ta l l iza t ion of which yielded 0.173 g (75%) of second- 
ary  alcohol XVIII imp 155-156 ~ and Rf 0.48) and 0.046 g (20~) of epimeric alcohol XIX imp 168-169 ~ and Rf 
0.76). Alcohols XVHI and XIX did not depress  the melting point of mixtures  with samples previously synthe- 
sized in [1]. 
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C) A total  of 0.184 g (83~t) of 1 ,2 ,7- t r imethyl -4-e thy ldecahydro-4-quino lo l  (XX) (nap 113-114~ Rf0.60), 
which was identical  to the alcohol obtained by react ion  of ketone XVII with C2HsMgBr [3]. was synthesized 
f rom 0.2 g (1 mmole)  of ketone XVII and 0.22 g (2 mmole)  of (C2H5)~1 in THF (60 ~ for  5 h). 
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STEREOCHEMISTRY OF THE 1,4-REDUCTION OF CHIRAL 

N-(c~-PHENYLETHYL)-A 9"I~ 

V. M. Potapov, G. V. Grishina, 
E. A. Golov, P. B. Terent'ev, 
and R. Khertsshu 

UDC 541.63 : 547.831.3.8 

Only t rans-N-(a-phenyle thy l ) -4-ke todecahydroquinol ine ,  which is readi ly  conver ted  to a mix -  
ture  containing 70~ of the the rmodynamica l ly  m o r e  stable cis i somer ,  is formed in the reduc-  
tion of chira l  N-(c~-phenylethyl)-A~'l~ with l i thium aluminum hydride.  

We have prev ious ly  es tabl ished [2] that the 1 ,4-reduct ion of chiral  N- (a -phenyle thy l ) -A9J~  
hydroquinoline ([) with l i thium aluminum hydride p roceeds  as an a s y m m e t r i c  synthesis  and gives optically 
act ive bicycl ic  4-piper idones  IIa and IIb. The reduct ion also p roceeds  to a g r e a t e r  extent to give the c o r r e -  

sponding alcohols.  

O o 

�9 I ' I CHCH3 C H C H  3 

CsHs I C6Hs 
i l  ,2 I I  b 

In the p resen t  r e s e a r c h  we have made a detailed analys is  of the s t e reochemica l  pecu l ia r i t i es  of the 
reduction of enamino ketone I in o r d e r  to a sce r t a in  the p r i m a r y  reac t ion  pathway. The reduct ion was c a r r i e d  

*Communica t ion  XXXVII f rom the s e r i e s  "Stereochemica l  Studies"; see [1] for  communicat ion  XXXVI. 
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