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(V) R =  R 1 -  7[-I (X) R - -  e 1 =  U 
(VI) IR : OMe, R 1 = H (XI) R = OMe, R 1 =  H 
(VII) R =  H, IR 1 =  Me (XlI) R =  H, R 1 =  Me 
(VIII) R = R 1 = OMe (XIII)  R = ]R 1 = OMe 
(IX) R =  H, R 1 =  OMe (XIV) IR= H, R 1 =  OMe 

Simi la r ly  t he  homoisof l avones  (VI, m p  130-131~ v CO 
1640 cm-1), (VII ,  m p  90-91~ v CO 1640 cm-~), (VI I I ,  
m p  97-98~ ~ CO 1639 cm-1),  ( IX,  m p  94-95~ v CO 
1640 cm -1) were p r e p a r e d  re spec t ive ly  f rom the  r e l a t ed  
a ry l idene  de r iva t i ve s  (X ~, m p  113~ v CO 1664 cm -1) 
(XI,  m p  98-99~ v CO 1667 cm-1), (XII ,  m p  118-119~ 
v CO 1662 cm-1),  ( X I I I ,  m p  129-130~ v CO 1660 cm -1) 
and  ( X I V  5, m p  133-134~ v CO 1660 cm 1). 

Zusammen/assung.  Eine  neue  Syn these  yon  A n h y d r o -  
braz i l ins~ure  wird  beschr ieben .  Es  wi rd  gezeigt, dass  
A r y l i d e n c h r o m a n - o n - 4  zu H o m o i s o f l a v o n  i somer is ie r t  
werden  k a n n .  
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A N e w  E s t e r  G l u c o s i d e  f r o m  the  B a r k  of Tecomel la  undula ta  

Tecomella undulata 1 (G. Don)  Seem. (Bignoniaceae; 
Rakta-Rohitaka) is a sma l l  t ree  wh ich  grows in P u n j a b ,  
Sind, YVaziristan, Ba luch i s t an ,  R a j a s t h a n ,  K a t h i a w a r ,  
G u j r a t  a n d  t he  Deccan.  In t h e  ind igenous  sys t ems  of 
medic ine ,  t he  p l a n t  is said to  be  useful  in u r i n a r y  dis- 
charges ,  e n l a r g e m e n t  of spleen,  leucorrhoea ,  l eueode rma  
and  l iver  diseases.  T he  b a r k  of y o u n g  b r a n c h e s  is o f ten  
emp loyed  as a r e m e d y  for syphil is .  F r o m  t he  h e a r t w o o d  
SESHADRI et  al. 2 i so la ted  lapachol ,  a qu inono id  compound ,  
which  gives toxic ,  t e r m i t e  and  fungus  res i s t ing  p roper t i e s  8 
to  t i le Wood. 

In  a p r e l i m i n a r y  pha r m aco l og i ca l  s tudy ,  Bt~ATTA- 
CHARYA ~ obse rved  t h a t  t h e  wa te r so lub le  p o r t i o n  of t he  
alcoholic  e x t r a c t  of t he  b a r k  possessed s m o o t h  muscle  
r e l axan t ,  mi ld  ca rd io ton ic  a n d  cholere t ic  ac t iv i ty .  F u r t h e r  
screening  showed t h a t  t he  wa te r so lub le  p o r t i o n  of t he  
ch lo ro fo rm e x t r a c t  of the  b a r k  also, a f te r  be ing  e x t r a c t e d  
successively  w i t h  p e t r o l e u m  e the r  and  benzene ,  e x h i b i t e d  
t he  same  pha rmaco l og i ca l  ac t ion  as t h e  alcoholic  ex t rac t .  
These  o b s e r v a t i o n s  p r o m p t e d  us to  u n d e r t a k e  chemica l  
i n v e s t i g a t i o n  of t h e  b a r k  for i so la t ion  of t he  ac t ive  
principles .  

The  powdered  b a r k  of T. undulata 5 was e x t r a c t e d  in 
a Soxh le t  e x t r a c t o r  successively  w i t h  p e t r o l e u m  e the r  
(b.p. 60-80~ benzene  a n d  t h e n  chloroform.  The  chloro-  
form e x t r a c t  r e sponded  to  t es t s  for glycosides,  and  on  
t h i n  layer  c h r o m a t o g r a p h y  showed t he  presence  of 3 
componen t s ,  RI  0.31, 0.48, 0.61 (SiO2; so lvent ,  CHC18: 
E t O H ,  8 : 2 ; developer ,  Ac20 : H2SO 4 : E t O H ,  5 : 5 : 90). The  
res idue  f rom the  ch lo ro fo rm e x t r a c t  on  c rys t a l l i za t ion  
f rom alcohol  a f t e r  t r e a t m e n t  w i t h  a c t i v a t e d  charcoa l  
y ie lded a glucoside, m p  218-220 ~ [~]~9-178 (Pyr idine) ,  
Rf  0.48. Ana lys i s  6 F o u n d :  C, 52.62, 52.94, 53.22, 52.96; 
I t ,  5.99, 5.86, 6.22, 6.10. Calcd. for C15I-I2009: C, 52.32; 
H, 5.86. On a c e t y l a t i o n  w i t h  acet ic  a n h y d r i d e  in presence  
of a n h y d r o u s  sod ium ace ta te ,  t he  glucoside gave  a t e t r a -  
ace ty l  de r iva t ive ,  needles,  m p  120-124 ~ (CHaOH), RI  0.31 

(SiO2, so lven t  CHCla). Ana lys i s  6 F o u n d  : C, 53.71, 54.80 ; 
H, 4.65, 5.96. Calcd. for C23H2sOla: C, 53.90; H, 5.46. 
I n  t he  mass  s p e c t r u m  6, t he  glucoside did  no t  give a 
molecu la r  ion p e a k  as i t  d id  no t  vo la ta l i ze  a t  low t em-  
pera tu re .  A t  h igher  t e m p e r a t u r e  (260~ t h e  s ample  
p r o b a b l y  decomposed.  The  N M R - s p e c t r u m  ~ could n o t  
be  s canned  as t he  glucoside was  spa r ing ly  soluble  in  
water .  The  I R - s p e c t r u m  ~ in Nujo l  showed m a n y  ab-  
so rp t ion  b a n d s  inc lud ing  s ign i f ican t  ab so rp t i ons  a t  
3400 ~ 3200 clI1-1 (s t rong and  b r o a d  due to  po lymer ic  OH) 
and  1720 cm -1 ( A r - C O - O - ) .  The  glucoside on  hydro lys i s  
w i t h  d i lu te  a lka l i  y ie lded glucose a n d  a n  acid ( l iberates  
12 f rom K I - K I O  a mix tu re ) ,  m p  180-182 ~ Ana lys i s  ~ 
F o u n d :  C, 60.2; H, 6.23. C9H1004 requi res  C, 59.3; H,  5.4. 
I R - s p e c t r u m  (in Nujol)  of t he  acid showed  a s t rong  p e a k  
a t  1690 cm i (Ar-COOH), b u t  no p e a k  due  to  O H  
absorp t ion .  N M R - s p e c t r u m  showed p r o m i n e n t  peaks  a t  
3.95 d (Ar-OMe), 6.85 and  6.95 ~ (Ar- t t )  only. Mass 
s p e c t r u m  of t h e  acid exh ib i t ed  a molecu la r  ion p e a k  
m/e 182 (M+), t o g e t h e r  w i t h  in tense  f r a g m e n t  ion peaks  

1 K. R. KIRTIKAR and B. D. BAsu, Indian Medicinal Plants (L. M. 
Basu, Allahabad 1933), vol. 3, p. 1841. - I. C. CHOPR*, K. K. HANDA 
and L. D. KAPIJR, Indigenous Drugs o] India, 2nd edn (U. N. Dhur 
and Sons Ltd., Calcutta 1958), p. 527. 

2 S. R. GUPTA, K. K. MALIK and T. R. SESHADRI, Ind. J. Chem. 
7, 457 (1969). 

8 W. SANDERMANN and H. H. DIETRICHES, Holz-  Rob- u. Werkstoff 
15, 281 (1957). 

4 S. K. BIIATTACBARYA, pe r sona l  c o m m u n i c a t i o n .  
5 Tile bark of T. undulata was received from Dr. L. D. KAPOOR, 

National Botanic Gardens, Lucknow. 
6 Microanalyses were carried out by Dr. F. t3. STRAUSS, Micro- 

analytical Laboratory, Oxford (England) and by Central Drug 
Research Institute Lucknow (India). All IR-, NMR- and Mass- 
spectra were scanned by National Chemical Laboratory, Poona 
(India). 
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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 .  

0 I] HO COOH 
HsOC~GHs H~C~CH s C~H~CH~ 
H~C" "N ~ "ell 3 "~ H~C" "N ~ CH s - - ' C s H  ~ N  / "CHz 

l l 1 
R R R 

I R = H I I I  R = COCg-I 5 IV R = COCH 3 
II  R = COC6H 5 V IR = COC3H 5 

0 

HsC / \ N  / "CH~ H~C" ~N / CH s 
I l 
R R 

VI IR = COCH a VI I I  R = COCH a 
VII  R = COC~H 5 I X  R = COC~H~ 

X R = CH~C6H 5 
XI  R =  H 

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. 


