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at m/e 167 (M-Me), 139 (m/e 167-CO), 165 (M-OH), 
+ 

137 (M-O _= C-OH), 122 (m/e 167-COOH), 121 a n d  45 
+ 

(O _= C-OH). A n  ana lys i s  of t he  spec t ra l  d a t a  i nd ica t ed  
t he  presence  of -COOH a n d  -OMe groups  on ly  in t he  acid, 
wh ich  was s u b s e q u e n t l y  iden t i f i ed  as ve r a t r i c  acid b y  
compar i son  of mp,  m i x t u r e  mp,  and  supe r imposab le  
I R - s p e c t r u m  w i t h  a n  a u t h e n t i c  sample .  T he  glucoside 
does n o t  c o n t a i n  a n y  free r educ ing  group,  is spa r ing ly  
soluble in  w a t e r  (due to  es ter  l inkage),  is easi ly hyd ro lyzed  
b y  emulsin,  a n d  exh ib i t s  a h igh  nega t i ve  specific op t ica l  

CHzO~CO_ 0 o~H2[IHH 

ro ta t ion .  On the  basis  of th i s  evidence,  t h e  glucoside is 
ass igned t h e  s t r u c t u r e  (I), v e r a t r o y l  fi-D-glucoside and  
is n a m e d  as Tecomin, as i t  appea r s  to  be  new~. 

Zusammen/assung. I so l i e rung  u n d  S t r u k t u r a u f k l i i r u n g  
eines n e u e n  Es te rg lukos ides  aus  der  R i n d e  yon  Tecomella 
undulata. 
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S y n t h e s i s  o f  2 , 2 , 4 , 4 - T e t r a m e t h y l - A z e t i d i n e  

For  a n u m b e r  of years  we h a v e  been  work ing  on  t h e '  
syn thes i s  a n d  pha r m aco l og i ca l  ac t iv i t i e s  of c o m p o u n d s  
c o n t a i n i n g  t e t r a m e t h y l a t e d  he te rocyc l i c  amines ,  l ike 
2, 2, 6, 6 - t e t r ame thy l -p ipe r id ine ,  1, 2, 5, 6 - t e t r ahydro-2 ,  2, 6, 
6 - t e t r a m e t h y l - p y r i d i n e ,  2, 2, 5, 5 - t e t r am e t hy l - p i r r o l i d ine  
a n d  2, 2, 5, 5 - t e t r a m e t h y l - p y r r o l i n e  1,a-f. I n  order  to  com- 
p le te  these  l ines of research,  i t  was  found  i n t e r e s t i ng  to  
h a v e  also t he  u n k n o w n  2, 2, 4, 4 - t e t r a m e t h y l - a z e t i d i n e  
(XI).  As s t a r t i n g  c o m p o u n d  1-acetyI-3-hydroxy-2 ,  2, 4, 4- 
t e t r a m e t h y l - 3 - a z e t i d i n c a r b o x y l i c  acid (IV)~,8, was  used 
in p r e l i m i n a r y  expe r imen t s .  
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C o m p o u n d  (VI) was o b t a i n e d  b y  ox ida t i ve  deca rboxy-  
l a t ion  of (IV);  b y  r educ ing  t h e  ke tog roup  a c o m p o u n d  
ident i f ied  as (VII I )  was ob ta ined .  This  c o m p o u n d  read i ly  
u n d e r w e n t  hydro lys i s  u n d e r  a lka l ine  condi t ions ,  b u t  t he  
des i red  2, 2, 4, 4 - t e t r a m e t h y i - a z e t i d i n e  was  n o t  ob ta ined .  
R i n g  open ing  w i t h  d e v e l o p m e n t  of NH~, acet ic  acid a n d  
a b r a n c h e d  u n s a t u r a t e d  h y d r o c a r b o n  occurred.  Since i t  
was  necessa ry  to avo id  t he  f ina l  hydro lys i s  of t he  com- 
pound ,  we p r o t e c t e d  t he  cyclic n i t r ogen  b y  a benzoy l  
group,  which,  b y  reduc t ion ,  becomes  a benzi l ic  g roup  a n d  
can  t h u s  easi ly be  r e m o v e d  b y  ca t a ly t i c  h y d r o g e n a t i o n .  
Us ing  t h i s  m e t h o d  i t  was  possible  to  o b t a i n  2, 2 ,4 ,4-  
t e t r a m e t h y l - a z e t i d i n e .  All  t he  c o m p o u n d s  were isolated,  

pur i f ied,  a n d  the i r  s t r u c t u r e  ass igned b y  IR-  and  N M R -  
spec t r a  (Table).  

1 - a c e t y l - 2 , 2 , 4 , 4 - t e t r a m e t h y l - 3 - a z e t i d i n o n e  (VI) was  
o b t a i n e d  accord ing  to CHEN et  al. a, b y  boi l ing  for 5 h 
t h e  1-acetyl-  3-hydroxy-2 ,  2, 4, 4 - t e t r ame thy l -3 - aze t i d in -  
ca rboxy l i c  acid (IV)2, ~ w i t h  Pb(CHaCOO)4 in CC14 
(Yield 820/0 4, b.p.  1 0 6 - 1 0 8 ~  m p  41-42~  
Anal .  Calc. for CgH15NO 2 (169.2) C 63.88 H 8.94 N 8.28, 
F o u n d  C 62.76 H 8.88 N 8.29). 

Vco ketone = 1820 cm-1; VC0 amide = 1648 cm -1 . 

1-acetyl-2,  2,4, 4 - t e t r a m e t h y l - a z e t i d i n e  (VII I )  was  ob-  
t a i n e d  b y  h e a t i n g  t h e  c o m p o u n d  (VI) w i t h  h y d r a z i n e  
h y d r a t e  a n d  K O H  in t r i e thy leng l i co l  a t  160~ s, and  
s u b s e q u e n t l y  d i s t i l l a t ion  (Yield 65~ b.p.  95-97~  
m m  Hg;  Anal .  Calc. for CgH17NO (155.2) C 69.65 H 11.04 
N 9.02, F o u n d  C 69.98 t{ 10.97 N 9.03). 

VCO amide = 1640 cm -~ ., 

In  order  to  o b t a i n  2, 2, 4, 4 - t e t r a m e t h y l - a z e t i d i n e  b y  
hydro lys i s  of (VIII ) ,  t h e  fol lowing e x p e r i m e n t s  were 
pe r fo rmed :  a) acid hydro lys i s  b y  boi l ing  w i t h  HC1 6 N :  
no  modi f ica t ions  t o o k  place, b) Alkal ine  hydro lys i s  b y  
boi l ing 5 h w i t h  K O H  30~o 6. U n d e r  these  cond i t ions  t he  
unmodi f i ed  compound ,  t o g e t h e r  w i t h  p o t a s s i u m  ace t a t e  
a n d  molecu la r  f r a g m e n t s  no t  f u r t h e r  ident i f ied  (dur ing  
t h e  r eac t ion  t he re  is d e v e l o p m e n t  of NHs)  were ob ta ined .  
c) Alka l ine  hydrolys is ,  b y  h e a t i n g  w i t h  a n h y d r o u s  K O H  
a t  220 ~ followed b y  dis t i l la t ion,  gave  N H  3, CH3COOK 

1 a) Belg. Pat. 697,242; b) Belg. Pat. 702,780; e) Belg. Pat. 702,535; 
d) Belg. Pat. 702,778; e) Belg. Pat. 702,781 (To ERASME}; 
f) Belg. Pat. 724,007 (To CIRM). 
C. SANDRIS and G. OURISSOI% Bull. Soc. ehim. Fr. (1958), 354. 

3 T. CHEN, T. SAN~JIKI, H. KATO and N. M. OHTA, Bull. chem. 
Sot. Japan 40, 2398 (1967). 

4 In ~ there were obtained only small quantities of (VI), in B with 
a Yield of 37%. 

5 US 3020288 (May-Baker Ltd) - CA 57, 3416g (1962). 
In ~ hydrolysis experiments of 2,2,5,5 tetramethyl-3-pirrolidinone 
were made but without success. 
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a n d  a n  u n i d e n t i f i e d  a l i p h a t i c  u n s a t u r a t e d  h y d r o c a r b o n  
(b.p.  78 -80  ~ 

A c c o r d i n g  to  SANDRIS a n d  OIJRISSON2 i t  was  pos s i b l e  
t o  o b t a i n  t h e  1 - b e n z o y l - 2 , 2 , 5 , 5 - t e t r a m e t h y l - 3 - p y r r o -  
l i d i n o n e  (II) f r o m  2, 2, 5, 5 - t e t r a m e t h y l - 3 - p i r r o l i d i n o n e  (I), 
u s i n g  b e n z e n e ,  in  t h e  p r e s e n c e  of t r i e t h y l a m i n e  (Yield  
79% , b .p .  143-145~  m m  Hg,  m p  55 -57~  Ana l .  
Catc.  fo r  Cl~H19NO~ (245.3) C 73.44 H 7.80 N 5.71, 
F o u n d  C 72.93 H 7.68 N 5.69). 

Vco ketone = 1758 c m - l ;  VCO amide = 1628 cln -1 . 

1-benzoyl-2 ,  2, 5, 5 - t e t r a m e t h y l - 3 ,  4 - p y r r o l i d i n d i o n e  ( I I I )  
w a s  p r e p a r e d  b y  o x i d a t i o n  of  (II)  -using SeO~, in  a q u e o u s  
d i o x a n e ,  a t  80~ (Yield  58% ~, m p  1 1 2 - 1 1 4 ~  Anal .  
Calc.  for  C15H17NOa (259.3) C 69.48 H 6.60 N 5.40, 
F o u n d  C 68.88 H 6.69 N 5.37). 

~co ketone = 1782-1769 cm-1; VCO amide = 1640 cm -1 . 

1 - b e n z o y l  - 3 - h y d r o x y -  2, 2, 4, 4 ~ t e t r a m e t h y l  - 3 - a z e t i d i n -  
c a r b o x y l i c  ac id  (V) w a s  o b t a i n e d  b y  h e a t i n g  t h e  c o m p o u n d  

Chemical shifts, ppm (z) ~ 

r -CH a -CH 2 - N H -  - O H -  

II CCI a 2.70 8.50 b 7.5 - - 
s s s 

8.72 ~ 
s 

III CC14 2.68 8.52 a . . . .  
s s 

g DMSO(d6) 2.60 8.35 - - 3.00 ~ 
s b b 

8.78 
b 

VII CCI 4 2.62 8.52 - - - 
S S 

IX CC14 2.69 8.60 8.10 - 
5 b s 

X CC14 2.85 8.90 6.45 ~ - - 
m s s 

8.30g 
s 

XI CC14 - 8.80 8.10 7.53 h 
s s s 

The NMR-spectra were recorded on Perkin Ehner R 12, at 60 MHz. 
b 6 protons of methyl groups vieinal to - C O -  function, o 6 protons of 
methyl groups vicinal to -CH2-. a 12 protons of methyl groups 
vieinal to -CO-  function. ~ The assignement is uncertain, but the 
structure of the compound was confirmed by IR-spectra. f -CH 2- 
of benzylic group, g-CH 2- of heteroeyclic ring. h This signal is 
removed completely when few drops of D20 are added to CCI~. 
s, single; m, multiple; b, very broad peak. 

( I I I )  in a q u e o u s  s o l u t i o n  of  K O H  20~o, u n t i l  bo i l ing .  
(Yield  91~o, m p  2 5 3 - 2 5 5 ~  (dec. ) ;  Ana l .  Cale. fo r  
CI~H19NO4 (277.3) C 64.97 H 6.60 N 5.05, F o u n d  C 65.32 
H 7.01 N 5.05). 

vOH = 3419 cm-1; VCO ketone = 1690 cm-1; 

VCO amide= 1550 cm -1 . 

1 -benzoyl -2 ,  2, 4, 4 - t e t r a m e t h y l - 3 - a z e t i d i n o n e  (VII)  was  
p r e p a r e d  b y  o x i d a t i o n  of (V) w i t h  Pb(CH~COO)~ in 
CHC13 (Yield  9 7 % ,  b .p .  120 -123~  m m  H g ;  m p  
61-63  ~ Anal .  Calc. for  C14H17NO 2 (231.3) C 72.69 H 7.40 
N 6.05, F o u n d  C 73.11 H 7.38 N 6.07). 

Vco ketone = 1825 era- l ;  VCO amide 1625 cm -1 . 

1 -benzoy l -2 ,  2, 4 , 4 - t e t r a m e t h y l - a z e t i d i n e  ( IX)  w a s  ob-  
t a i n e d  b y  a m e t h o d  s i m i l a r  to  t h a t  u s e d  for  (VI) (Yield 
6 4 % ,  m p  103 -105~  Ana l .  Calc. for  C14H19NO (217.3) 
C 77.49 H 8.82 N 6.45; F o u n d  C 76.36 H 8.68 N 6.48). 

V C O  a m i d e  = 1620 cm -1 . 

1 - b e n z y l - 2 , 2 , 4 , 4 - t e t r a m e t h y l - a z e t i d i n e  (X) p r e p a r e d  
b y  r e d u c t i o n  of  ( IX)  w i t h  LiA1H4, in e t h y l  e the r ,  w a s  
i so la ted ,  as  t h e  c h l o r h y d r a t e .  (Yield 96%,  m p  174-176 ~ 
Ana l .  Calc. for  C14H21N.HC1 (239.8) C 70.06 t t  9.40 N 5.83 
C1 14.77. F o u n d  C 70.54 t t  9.38 N 5.84 C1 14.63). 

2, 2, 4, 4 - t e t r a m e t h y t - a z e t i d i n e  (XI)  w a s  o b t a i n e d  b y  
h y d r o g e n o l y s i s  of  (X).  HC1, in e t h a n o l ,  in  t h e  p r e s e n c e  
of  P d / C  10%,  a n d  i so t a t ed  as  c h l o r h y d r a t e .  (Yield  8 2 % ,  
m p  198 -200~  Ana l .  Calc. for  C:H15N.HC1 (149.6) 
C 56.20 H 10.78 N 9.36 C1 23.68; F o u n d  C 56.41 H 10.66 
37 9.38 C1 23.65). 

Riassunto. L a  2, 2, 4, 4 - t e t r a m e t i l - a z e t i d i n a  (XI) ,  ~ s t a t a  
p r e p a r a t a  p e r  la  p r i m a  v o l t a  c o n  o t t i m e  rese,  a p a r t i r e  
d a  2 ,2 ,5 ,  5 - t e t r a m e t i l - 3 - p i r r o l i d o n e  (I), a t t r a v e r s o  i se- 
g u e n t i  i n t e r m e d i :  1-benzoi l -2 ,  2, 5, 5 - t e t r a m e t i l - 3 - p i r r o l i -  
d o n e  (II) ,  1-benzoi l -2 ,  2, 5, 5 - t e t r ame t i l - 3 ,  4 - p i r r o l i d i n d i o n e  
( I I I ) ,  a c ido  1-benzoi l -3- idross i -2 ,  2, 4, 4 - t e t r a m e t i l - 3 - a z e t i -  
d i n - ca rbos s i l i co  (V), 1-benzoi l -2 ,  2, 4, 4 - t e t r a m e t i l - 3 - a z e t i -  
d i n o n e  (VII) ,  1-benzoi l -2 ,  2, 4, 4 - t e t r a m e t i l - a z e t i d i n a  ( IX)  
e 1-benzi l -2 ,  2, 4, 4 - t e t r a m e t i l - a z e t i d i n a  (X).  
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M o d i f i c a t i o n  of  D i g i t a l i s  I n o t r o p i s m  b y  a L a c t a m  D e r i v a t i v e  

T h e  i m p o r t a n c e  of t h e  u n s a t u r a t e d  l a c t o n e  r i n g  for  
t y p i c a l  e f f ec t s  of  c a r d i o t o n i c  s t e ro id s  h a s  b e e n  wel l  
d o c u m e n t e d 1 ,  ~. R e c e n t l y ,  d e r i v a t i v e s  of  s u c h  s t e r o i d s  
h a v e  b e e n  s y n t h e s i z e d  w i t h  spec i f ic  c h a n g e s  in  t h e  g r o u p  
l o c a t e d  a t  t h e  C-17 p o s i t i o n S - L  O n e  of  t h e s e  c o m p o u n d s ,  
a c e t y l i s o d i g i t o x i g e n i n i c  t a c t a m ,  r e d u c e s  t h e  e f f ec t s  of  a 
s u b s e q u e n t  dose  of  a s t a n d a r d  c a r d e n o l i d e  l a c tone .  

A m m o n o l y s i s  of  d i g i t o x i g e n i n  1 in  m e t h a n o l  s o l u t i o n  
a f fo rd s  l ac to l  a m i d e  2 a  s (55%) m p  271-273  ~ [~]~0 _ 5 o 
(c 1, p y r i d i n e )  a n d  l ac to l  2 b ,  m p  201-203 ~ Ee]~ ~ + 4 4  ~ 
(c, 1, p y r i d i n e ) ,  c o n c o m i t a n t l y  f o r m e d  in  14% yie ld .  T h a t  
:2a a n d  2 b  d i f f e r  o n l y  in  t h e  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  a t  C-21 is s h o w n  b y  o x i d a t i o n  (CrO3-pyr id ine)  of  
e i t h e r  l ac to l  o 20 to  t h e  s a m e  l a c t o n e  5, m p  284-286  , ~ ] D  - -  3~ 


