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1, 3 -cyc lohexadiene  4, st i l l  as t he  syn-oxime, b y  t h e  N M R  
s p e c t r u m  (CDC13). T h e  i sopropeny l  s ignals  of 1 were 
absen t ,  t he  CH=N s ingle t  was  on ly  s l igh t ly  downf ie ld  
(d 7.77) f rom t h a t  in  1, t he  olefinic p r o t o n s  fo rmed  a n  A B  
q u a r t e t  (double ts  a t  6 6.09 a n d  5.78, J = 6.0 Hz),  a n d  a 
6 -p ro ton  d o u b l e t  cha rac t e r i s t i c  for i sopropyl  m e t h y l s  was  
a t  d 1.03 (J = 6.7 t t z ) ;  t h e  dif ference ~ O H - ~ C H  in di- 
me thy l su l fox ide -d  6 was 3.00 ppm.  U V - a b s o r p t i o n  of 4 was 
a t  304 n m  (e 19,100) in  e t h a n o l  9. If  t he  B F  3 t r e a t m e n t  was  
h a l t e d  a f te r  20 rain,  a n  N M R  s p e c t r u m  showed t h a t  1 was 
a l r e ady  comple t e ly  t r an s f o r m ed ,  a n d  t h a t  a 40 :60  mix-  
t u r e  of 4 w i t h  t he  1, 4 -cyc lohexad iene  syn-ox ime  5 was 
ob t a ined .  

U n d e r  t he  cond i t ions  t r i ed  so far, on ly  one ox ime  (1) 
c an  be  o b t a i n e d  f rom per i l la r t ine .  P r o b a b l y  t he  t r u e  anti 
fo rm (2) does n o t  ex is t  u n d e r  n o r m a l  c i rcumstances .  On 
t he  bas is  of t h i s  a n d  o the r  work  in progress  z0, i t  seems to  
be  a gene ra l i t y  t h a t  ~, fl-unsaturated aldoximes bearing an 
alkyl substituent on the o~-carbon exist only in the s yn  [orm. 
Anti fo rms  shou ld  t h e n  be  expec t ed  on ly  u n d e r  ex t ra -  
o r d i n a r y  condi t ions ,  or as a resu l t  of excep t iona l  s t ruc-  
t u r a l  f ea tu res  wh ich  m a y  favor  t he  anti fo rm in  ce r t a in  
molecules.  I t  m u s t  be  e m p h a s i z e d  t h a t  t he  case w i t h  
a romat i c ,  as opposed  to  olefinic, u n s a t u r a t i o n  in t h e  
e, f l-posit ion is qu i te  d i f ferent .  B e n z a l d e h y d e s  c o m m o n l y  
fo rm b o t h  oximes,  a n d  t he  occur rence  of 4 in on ly  t h e  syn 
fo rm is in  c o n t r a s t  to  t he  easy  i so la t ion  of b o t h  syn a n d  
anti oximes  f rom p - i s o p r o p y l b e n z a l d e h y d e  z0. 

W h e n  e x a m i n e d  as t h e  d r y  solid, t h e  chlor ide  3 was 
tas te less ,  as was  r e p o r t e d  1 w h e n  t h i s  c o m p o u n d  was 
t h o u g h t  to  be  t h e  fl-oxime f rom 1. I t  could  no t  be  s tud ied  
in solut ion,  even  a t  a v e r y  low concen t r a t i on ,  as on  ex- 
posure  for 2 h to  water ,  3 pa r t i a l l y  decomposed  w i t h  

e l im ina t i on  of h y d r o g e n  chloride.  I n  compar ison ,  peri l-  
l a r t i ne  as t h e  d r y  solid was  a b o u t  twice  as sweet  as solid 
sucrose, b u t  was  less swee t  t h a n  c y c l a m a t e  or s accha r in  
(which,  as solids, were j u d g e d  10 to  be  5 t imes  and  7 t i m e s  
as sweet  as sucrose, respec t ive ly) .  The  1, 3-diene 4 h a d  as 
t he  solid a sharp ,  p e p p e r y  tas te .  The  f lavor  qual i t ies  of 
1 a n d  4 were also i m p a r t e d  to  w a t e r  in  c o n t a c t  w i t h  t he  
solids, even  t h o u g h  t h e  a c t u a l  solubi l i t ies  were e x t r e m e l y  
low. These  p roper t i e s  are  be ing  s tud ied  fur ther .  

Riassunto. Viene  c o n f e r m a t o  c h e l a  s t r u t t u r a  de l l ' agen te  
dolc i f icante  pe r i l l a r t i na  ~ quel la  di u n a  sire ossima.  I1 
t e n t a t i v o  di  o t t ene re  l ' i somero  anti per  az ione del l ' ac ido  
cloridrico h a  c o n d o t t o  invece  a l l ' a d d o t t o  t r a  HC1 e 
g ruppo  isopropeni l ico,  m e n t r e  il t r a t t a m e n t o  con  t r i -  
f luoruro  di bo ro  h a  p r o v o c a t o  solo la migraz ione  del 
doppio  l egame  pe r  f o rmare  l ' ana logo  de r iva to  de l l ' l ,  3- 
cicloesadiene.  
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S y n t h e s i s  of S e s e l i n  and  i t s  H y d r o d e r i v a t i v e s  ~ 

Seselin (IV) was i so la ted  in 1936 t o g e t h e r  w i t h  ber-  
g a p t e n  a n d  i sop impine l l in  f rom t h e  f ru i t s  of Seseli 
indicum b y  B o s e  a n d  GUHA 2,3 and  i ts  s t r u c t u r e  was l a t e r  
e s t ab l i shed  b y  d e g r a d a t i o n  a and  syn thes i s  a. Fo r  t he  syn-  
thes i s  of sesel in 4 t h e  d i m e t h y l  c h r o m e n e  r ing was  devel-  
oped  on  umbe l l i f e rone  w h e n  t he  i somer ic  l inea r  com- 
p o u n d  x a n t h y l e t i n  (V) was o b t a i n e d  as a by -p roduc t .  I n  
t h i s  c o m m u n i c a t i o n  we wish  to r e p o r t  a new m e t h o d  for 
t h e  syn thes i s  of seselin (IV) v ia  d ihydrosese l in  (III)  and  
t e t r a h y d r o s e s e l i n  (II)  in  wh ich  t he  e -py rone  r ing  ha s  been  
deve loped  on  t he  d i m e t h y l c h r o m a n  nucleus .  

R e c e n t l y  we h a v e  descr ibed  5,6 t h e  bu i ld ing  up  of a 
c o u m a r i n  r ing  b y  t h e  A1C13 ca ta lyzed  r eac t ion  of m e t h y l  
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ac ry l a t e  w i t h  t h e  a p p r o p r i a t e  p h e n o l  and  s u b s e q u e n t  de- 
h y d r o g e n a t i o n .  Gr igna rd  reac t ion  of 5-ace toxy-3 ,4-d i -  
h y d r o c o u m a r i n  5 w i t h  excess m e t h y l  m a g n e s i u m  iodide 
y ie lded 5-hydroxy-2 ,  2 - d i m e t h y l  c h r o m a n  (I) in  one  s tep  
Imp 122-123~ (litY m p  122~ F o u n d :  C, 73.70; H, 7.86. 
CnHI~O2 requ i res :  C, 74.13; H,  7.92%~. I n  a m a n n e r  
s imi la r  to  t h e  e x p e r i m e n t s  descr ibed  earl ier  e, c o n d e n s a t i o n  
of (I) w i t h  m e t h y l  ac ry l a t e  and  A1C1 a fai led to p roduce  t h e  
t e t r a h y d r o s e s e l i n  (II) as expected ,  i n s t ead  a s u b s t a n t i a l  
q u a n t i t y  of t h e  po lymer i zed  p r o d u c t  was  isolated.  How-  
ever, us ing  ac ry lon i t r i l e  a n d  ZnC12 in t he  cold accord ing  to  
t he  p rocedure  of ADAM'S et  a l )  we succeeded in o b t a i n i n g  
t e t r a h y d r o s e s e l i n  [II, m p  105-106 ~ ( l i t ) m p  106-107~ 
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I R  1760 (lactone),  1620, 1590 (aromat ic) ,  1135 (C-O-C) 
cm -1, N M R  6 p p m  (CDC13), 6.99, 6.88 (1H, each, due to 
H-5 a n d  H-6, J = SHz), 2.8 (2H, each, m, due  to  H-3, 
H-4 a n d  H-10),  1.78 (2H, t, due  to  H-9, J - 7Hz), 1.32 
(6H, s, g em d imethy l ) ,  f ound :  C, 71.96; H, 6.96. C14H1603 
requi res :  C, 72.39; H, 6.94%].  T he  c o m p o u n d  I I  was  de- 
h y d r o g e n a t e d  w i t h  Pd-C (10%) in boi l ing  d i p h e n y l  e the r  
to  give d ihydrosese l in  [III ,  m p  and  m m p  ~~ 102-103 ~ 
(lit. n m p  103-104~ IIR 1730 (a f t -unsa tu ra ted  lactone) ,  
1600, 1490 (aromat ic) ,  1120 (C-O-C),  cm -~ (Nujol),  U V  
~EtOH 222, 247, 258, 328 (log s 4.1, 3.6, 3.5 a n d  4.3), N M R  

m a x  

d p p m  (CDC13) 7.60, 6.20 (1H each, d, due  to  H-4  a n d  
H-3, J - 10Hz), 7.20, 6.70 (1H each,  d, due  to  H-5 and  
H-6, J = 9Hz), 2.90, 1.85 (2H each,  t,  due  to H-9  a n d  
H-10), 1.36 (6H, s, gem d imethy l ) ,  f o u n d :  C, 73.40; H, 
6.07. C14HItO3 requi res :  C, 73.02; H, 6.13%1. D ihydro -  
seselin ( I I I )  on  fu r t he r  d e h y d r o g e n a t i o n  w i t h  D D Q 12 in 
d i o x a n  y ie lded seselin (IV) Inp 113-114 ~ (depression in 
m p  w i t h  dihydrosesel in) .  F o u n d :  C, 73.42; H, 5.70. 
C14H1203 requ i res :  C, 73.67; H, 5.30%. F u r t h e r  work  is in 
progress  and  more  de ta i l s  will be pub l i shed  in due 
course is. 

Zusammen/assung. Die 
Te t r ahyd rose se l i n  aus  der  
beschr ieben .  

Syn these  des N a t u r s t o f f e s  
F r u c h t  Seseli indicum wird  
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A N e w  Ind ian  Source  of D i o s g e n i n  (Costus speciosus) 
In  a n  ex tens ive  su rvey  of 19 d i f fe ren t  species of I n d i a n  

Dioscorea plan t s ,  CHAKRAVARTI et  al. 1 found  Dioscorea 
prazeri (Kukur torul) of Dar jee l ing  and  Dioscorea deltoidea 
(Kins) of K a s h m i r  to  be 2 r ich  sources of diosgenin.  The  
yield of d iosgenin  was 2.1% f rom t he  fo rmer  and  3.35% 
f rom the  l a t t e r  on the  basis  of dr ied yams .  W e  h a v e  re- 
cen t ly  found  a new source of d iosgenin  in t he  rh izomes  of 
Costus speciosus which  con ta ins  a b o u t  86.3~ mois ture .  
The  alcohol ic  e x t r a c t  of the  dr ied rh izomes  on acid hy-  
drolysis  yields  a b o u t  3.86% to t a l  sapogen ins  which  on 
fu r t he r  c rys t a l l i za t ion  and  c h r o m a t o g r a p h y  yields  a b o u t  
2.12% pure  d iosgenin  (dry rhizomes) .  The  d iosgenin  con- 
t e n t  of Costus speciosus compare s  f a v o u r a b l y  w i t h  t h a t  of 
D. prazeri, and  can  be ut i l ized as a c o n v e n i e n t  commerc i a l  
source for i sola t ion of diosgenin.  The  m a i n  a d v a n t a g e  of 
C. speciosus over  t he  2 species of Dioscorea is t h a t  C. 
speciosus grows a b u n d a n t l y  in the  plains,  whereas  b o t h  
D. prazeri and  D. deltoidea grow only  a t  h igh  a l t i tudes  of 
the  H i m a l a y a s .  

Costus speciosus (Koenig) Sm (N.O. Zingiberacea)  (San- 
skr i t  : Kemuka) 2 is a c o m m o n  p l a n t  w i th  t u b e r o u s  rh izome  
d i s t r i b u t e d  t h r o u g h o u t  Ind ia ,  pa r t i cu l a r l y  in Benga l  and  
K o n k a n .  F r o m  a phar lnaco log ica l  s tudy ,  TE~VARI et  al. 3 
r epo r t ed  t h a t  the  fresh juice of t he  rh izomes  of C. speciosus 
increased t he  tone,  a m p l i t u d e  and  f r equency  of r h y t h m i c  
c o n t r a c t i o n s  of isola ted u te rus  of ra t ,  guinea-pig,  r abb i t ,  
dog and  h u m a n .  The  spasmodic  ac t i v i t y  was  no t  b locked  
b y  a t rop ine  su lpha te  a n d  p e n t o l i n i u m  b i t a r t r a t e .  I n  v iew 
of the  above  u te r ine  a c t i v i t y  of t he  p l a n t  and  i ts  use as an  
ecbolic in the  ind igenous  sys t ems  of medic ine ,  a de ta i led  
chemica l  i nves t iga t ion  was u n d e r t a k e n  to  isola te  the  
ac t ive  pr inciples .  

A s y s t e m a t i c  chemica l  and  pha rmaco log ica l  s t u d y  indi-  
ca ted  t h a t  the  ch lo roform e x t r a c t  of dr ied  powdered  
rh izomes,  a f t e r  be ing  e x t r a c t e d  w i t h  pe t ro l eum e the r  and  
benzene ,  possessed the  mos t  p o t e n t  and  d i rec t  s t i m u l a n t  
ac t ion  on  i so la ted  uterus .  Th i s  e x t r a c t  was  found  to con- 
t a i n  a m i x t u r e  of 5 sapon ins  of v a r y i n g  p r opo r t i ons  as 
revea led  b y  t h i n - l a y e r  c h r o m a t o g r a p h y  (TLC). P a r t i t i o n  
c h r o m a t o g r a p h y  over  silica gel fol lowed b y  r epea t ed  

c rys ta l l i za t ion  f rom alcohol  could sepa ra t e  t he  m i x t u r e  
b r o a d l y  in to  2 g roups  of saponins .  The  ear l ier  c rops  of 
sapon ins  of h igher  Rf  va lues  (0.76 and  0.55, CHCla: E t O H ,  
7:3) h a d  e i the r  r e l a x a n t  ac t ion  or no specific response,  
whereas  the  l a t e r  crops  of sapon ins  of lower Rf  va lues  
(0.20, 0.14 and  0.06, CHCla: E t O H ,  7 : 3) had  d i rec t  s t imu-  
l an t  ac t ion  on  i so la ted  uterus .  On TLC p la tes  the  co lour  
of the  u p p e r  2 s apon ins  changed  f rom p i n k  to grey a n d  
t h a t  of the  lower 3 s apon ins  f rom p i n k  to green  on deve-  
loping w i t h  an  alcoholic  so lu t ion  of acet ic  a n h y d r i d e  and  
su lphur ic  acid, i n d i c a t i n g  the  presence of 2 d i f fe ren t  t ypes  
of saponins .  

The  fol lowing 2 sapon ins  could be i so la ted  f rom the  
ch lo roform e x t r a c t  of t he  dr ied powdered  rh izomes  of C. 
speciosus: Sapon in  A, granules ,  m p  289-290 ~ (80% 
alcohol),  Rf  0.71 (CHCla :E tOH,  7:3).  (Found4:  C, 72.02, 
72.13; H, 10.09, 10.27.) On acid hydro lys i s  i t  gave  glucose 
and  fi-si tosterol  (C35H6006 requi res :  C, 72.91; H, 10.41), 
and  had  no specific response  on i so la ted  u terus .  

Sapon in  B, granules ,  m p  305-307 ~ (80% alcohol),  Rf  
0.43 ( C H C l s : E t O H ,  1:1).  (FoundS:  C, 58.72, 58.80; H,  
9.02, 9.19.) On acid hydro lys i s  the  s apon in  y ie lded dios- 
genin, glucose a n d  rhamnose .  

The  alcoholic  e x t r a c t  of the  fresh mois t  rh i zomes  of C. 
speciosus yie lded t h e  fol lowing sapon in :  Sapon in  C, 
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