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Transannular cyclizations of dione (2) in the title - 
were observed on NaBH4 reduction, and on additions of 

morpholine, piperazine, and E-toluenesulfonylhydrazine, 

affording the corresponding 4-oxa- and -aza-9,lO-secobird- 

cage compounds. 

We have previously reported a facile synthesis of 4-hetero- 

bird-cage system via the transannular cyclization of penta- 
cyclo[6.2.1.0. 2,70 .4~100539]~ndecan-3,6-dione (1). - In this 

communication we wish to report the transannular cyclizations 

of tetracyclo[6.3.0.0 .2~6~559]~ndecan-3,11-dione (2) as a 
6 

facile route to 4-hetero-9,lO-secobird-cage system. 

Reduction of Awith sodium borohydride (1/4 molar equi- 

valent) in refluxing 90% aqueous ethanol for 10 min afforded 

directly transannularly cyclized productk (1-hydroxy-12-oxa- 

pentacyclo[5.4.1.0. 2~60.3~1005~9]~ndecane) in 80% yield, mp 

KBr 3360 cm-l; 6(CDCl3) 4.60 (IH, t, J=5.5Hz, 212-214';+ vmax - 

C7H), 4.42 (lH, s, OH), 3.0-1.8 (lOH, m, other protons), and 

t1 All mps were measured in a sealed tube and are uncorrected. 

Satisfactory analyses were obtained for all new compounds 

reported in this comm&nication. 
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Reduct ion  of L w i t h  e x c e s s  LiA1H4 i n  e t h e r  gave d i o l  A i n  

53% y i e l d ,  mp 258-261'; vk;: 3220 cm"; 6(CDC13) 5.52 (ZH, s ,  

OHx2), 4 .34  (2H, b r o a d  t ,  J=ca .6Hz ,  - -  C3H and ~ ~ ~ ~ ) , + ~ 2 . 5 - 1 . 9  

(lOH, m ,  o t h e r  p r o t o n s ) ,  and 1 . 5 2  (ZH, AB-q, J=12Hz, J/A6= 

0 .888 ,  C7Hx2); m/e - 180 (M'). Even on h e a t i n g  a t  195' f o r  

5  min A d i d  n o t  a f f o r d  t r a n s a n n u l a r l y  dehydra t ed  p roduc t  (6) - 
b u t  a  complex o l z f i n i c  m i x t u r e  i n  c o n t r a s t  t o  t h e  d i o l  from 1, 

C\r 

which i s  known t o  g i v e  4 -oxab i rd -cage .  2 

Trea tment  o f , & w i t h  an equ imola r  amount of morpholine i n  

t e t r a h y d r o f u r a n  f o r  5  h r  a t  room t empera tu re  a f f o r d e d c l _ ( 3 4 % ) ,  

mp 170' dec ;  vKBr 3300 and 1686 cm-l;  6  (CDC13) 3.7 (5H, m, max 

-CH20CH2- and OH), 3.12 (ZH, b road  s ,  CIH and C2H), 2 .8-2 .3  

(12H, m ,  -CH2NCH2-  and p r o t o n s  a t  C4-6 ,8-10) ,  and 1.70 (ZH, 

AB-q, JPlZHz, - J/A6=0.522, C7Hx2); - m/e 263 (M+) .  

Trea tment  of L w i t h  3  molar  excess  morphol ine  i n  r e f l u x i n g  

benzene  f o r  6  h r  a f f o r d e d  t r a n s a n n u l a r l y  c y c l i z e d  b i s - a d d u c t  9 - 
( 3 4 % ) ,  mp 204-205' dec ;  v KBr 1 1 5 2  and 1107 cm-l ;  6 (CDC13) max 
3.67 (8H, t ,  J=4.5Hz, -CH20CH2-x2), 2.85 (ZH, s ,  C Z H  and C6H), 

2.78 (8H, t ,  J=4.5Hz, -CH2NCH2-x2), 2.5-2.2 (4H, m ,  p r o t o n s  a t  

C 3 ,  C 5 ,  Cg  and ClO), 1.92 (4H, s ,  C8H and CllH), and 1.70 (AB- 

q ,  J_=l2Hz, J/A6-J.750, C4Hx2). 

On r e f l u x i n g  w i t h  an equimolar  amount o f  p i p e r a z i n e  hexa- 

h y d r a t e  i n  e t h a n o l  f o r  5  h r ,  A a f f o r d e d  an o l igomer  ( 3 3 % ) ,  

KBr 3420 and 1625 (broad  and weak) cm-l.  From mp >300°; vmax 

a n a l y t i c a l  d a t a  (Found: C ,  72.20; H ,  8 .23 ;  N ,  9.79. Calcd f o r  

C86H114N1008.C2H50H: C ,  72 .30;  H ,  8 .27;  N ,  9 .58)  10 had n = 4 ,  
)TU 

t e n t a t i v e l y .  

t 2  The d i o l  may be  a  mix tu re  of s t e r e o i s o m e r s .  
-1 79- 



Trea tmen t  of  & w i t h  2  molar  e q u i v a l e n t  2 - t o s y l h y d r a z i n e  

i n  r e f l u x i n g  e t h a n o l  f o r  6  h r  gave b i s t o s y l h y d r a z o n e  l l a  - 
( 4 0 % ) ,  mp 275' dec ;  v z :  3042 and 1647 cm-l .  However, on 

t h e  same t r e a t m e n t  o f L w i t h  4  molar  e x c e s s  t o s y l h y d r a z i n e ,  

a n  a z a - b r i d g e d  p r o d u c t  1 2  was o b t a i n e d  ( 6 0 % ) ,  mp 165-166'; 
N 

KBr 3275 cm- l ;  6 (CDC13-CF3COOH) 7.6 (IZH, A B - q ,  2=8,4Hz,  'max 

- J/A6=0. 350, pheny l  p r o t o n s ) ,  3 .50 (2H, s ,  C2H and C6H), 3.2-  

2.6 (8H, m ,  o t h e r  p r o t o n s ) ,  2.50 (9H, s ,  CH3x3), and 2'.03 

(2H, AB-q, J = 1 2 H z ,  - J/A6=0. 800,  C4Hx2). 

S i m i l a r  t r e a t m e n t  of  2 w i t h  hydroxylamine ( 4  t imes  e q u i -  ,-. 
v a l e n t )  i n  70% aqueous e t h a n o l  gave on ly  b isoxime l l b ( 9 5 % ) ,  ,-,. 
mp 240-242'; VET, 3220 and 1668 cm- l ;  6  (CDC13-CF3COOH) 4.0- 

3.46 (2H, m ,  CIH and C2H), 3 .42-2 .88  (8H, m ,  o t h e r  p r o t o n s ) ,  

and 3.08 (ZH, AB-(1, J=12Hz, J /A6=0.885,  - C7Hx2); m/e - 206 (M'). 

These  r e s u l t s  i n d i c a t e  t h a t  t h e  t r a n s a n n u l a r  c y c l i z a t i o n  

r e a c t i v i t y  o f A i s  l a r g e r  t h a n  t h a t  of  1 where k e t o l  i s  - 
i ~ o l a b l e . ~  S t u d i e s  on t h e  D r e i d i n g  s t e r eomode l  i n d i c a t e  

a l s o  t h a t  t h e  d i s t a n c e  between t h e  c a r b o n y l  ca rbon  and t h e  

a l c o h o l i c  oxygen i n  A i s  0.12 2 c l o s e r  t h a n  t h a t  i n  t h e  

c o r r e s p o n d i n g  k e t o l  from 1 ( s e e  1 A a n d  1A). 
-V 
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