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and  the control  of exocrine and endocrine act iv i t ies  in 
pancreas  cultures.  

W o r k  on lens regenera t ion  has shown t h a t  neura l  
re t ina  is v i t a l  for lens regenera t ion  from the  iris. 
Ex t r ins ic  factors  have  also been ci ted as i m p o r t a n t  
in l imb regenerat ion,  and  in view of the  ease of tes t ing  
such factors  in vi t ro,  i t  is surpr is ing t ha t  so l i t t le  work  
has been done on amph ib i an  l imb regenerates  in organ 
culture.  

He t e ro typ i c  in te rac t ions  be tween epi thel ia l  and  
mesenchymal  t issues are essential  for the  normal  
deve lopmen t  of m a n y  organs (e.g. k idney  102). One of 
the  most  i m p o r t a n t  f indings from research on induc-  
t ion in v i t ro  was t ha t  there  are m u t u a l  control  sys tems 
between in te rac t ing  tissues ~o3. TARIN 104 has stressed the 
impor tance  of he te ro typ ic  in te rac t ions  in the  main te -  
nance of normal  s t ruc ture  and funct ion in the  adu l t  
and  thei r  possible significance in carcinogenesis.  We 
consider  t h a t  amph ib i an  organ cul tures  are of grea t  
po ten t i a l  impor t ance  in seeking solutions to these 
problems  ~o5, ~o6 

hyper ton ic  saline excre ted  a higher  p ropor t ion  of the i r  
n i t rogenous waste  in the  form of urea  and  had  higher  
levels of c a r b a m y l  phospha te  synthe tase .  Liver  exp lan t s  
from such animals  incorpora ted  more 3H-leucine into  
enzyme and exper iments  wi th  pu romyc in  showed tha t ,  
unl ike R. catesbeiana 65, no non- immunoprec ip i t ab le  
enzyme precursor  was involved.  MAHDAVI and  C R I P P A  109 

i ncuba ted  ovaries from X .  1. laevis t adpoles  for 48 h in 
Leibovi tz  L-15 med ium conta in ing 10% foetal  calf 
serum, aH-uridine and ~4C-thymidine to label  the  
RNA-r ibosomal  D N A  complex.  HARPER and  GROSS no 
have  shown tha t  R. catesbeiana t adpo le  t issues which 
produce  collagenase in vi t ro ,  first secrete an inac t ive  
zymogen  and  la te r  an ac t iva tor ,  which conver ts  the  
zymogen  to act ive enzyme.  

Rdsumd. Les auteurs  passent  en revue les probl~mes 
6tudi6s et les m6thodes  utilis6es jusqu 'k  ce jour  pour  la 
p r @ a r a t i o n  des t issus des  amphib iens  en cul ture  
organotypiques .  Ils envisagent  en outre  les possibil i t6s 
qui s 'offrent  aux  recherches futures.  

Note added inpro@ A number  of art icles have appea red  
since this  review was wri t ten.  CLEMENS, LOFTHOUSE and 
T A T A  107 have repea ted  WALLACE and  J A R E D ' S  40 experi-  
men t s  on X .  1. laevis l iver,  using serum-free,  H E P E S -  
buffered med ium 199 wi th  label led amino acids. They  
found t h a t  l iver  exp lan t s  from oes t rogen- t rea ted  males  
secreted 4 t imes  the  amoun t  of label led pro te in  as 
exp lan t s  from un t r ea t ed  males,  while there  was no 
increase in the  amoun t  of r ad ioac t i v i t y  in t issue prote ins  
over  a 4 -day  period. Inh ib i to rs  of R N A  synthes is  
inh ib i t ed  the  secret ion of p ro te in  af ter  2-3 days.  
B A L I N S K Y ,  COETZER a n d  M A T T H E Y S E  108 cul tured  adu l t  
X .  l. laevis l iver  cubes for up  to 8 days  in med ium 199, 
and  looked at  the  u p t a k e  of aH-leucine into  c a r b a m y l  
phospha te  syn the tase  in animals  which had  been kep t  

i n  normal  or hyper ton ic  saline. Animals  kep t  in 
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Arct igen in-4 ' - f l -Gent iob ios ide  f r o m  Trachelospermum asiaticum var.  i n t e r m e d i u m  

In addit ion to the reported isolation of 4 lignan 
glucosides, arctiin, matairesinoside, tracheloside and 
nortracheloside from the stems of Trachelospermum 
asiaticum Nakaivar . in te rmedium Nakai  (Apocynaceae) 1-4, 
we now found a new lignan glycoside, arctigenin-4'-/% 
gentiobioside (I) the first example of a natural ly  occurring 
glucosyl glucoside of the lignan series. 

The glycoside (I), a colorless crystalline powder, mp 
1 7 4 - 1 7 6  ~ t EtOH nm (log e) 230 (4.20), KBr 1 "'max 280 (3.79), vma x cm 

3400(br. OH), 1770(CO), 1595, 1515(aromatic, C=C), 
[c~ ~ -- 57.2 (c = 1.0 inH20), Anal. Calcd. for C3aH44016.H20 : 
C 55.46, H 6.49; Found:  C 55.63, H 6.55, is obtained ill 
0.0004% yield from the chloroform-methanol (2:1 V/V) 
extractive of the residue after the extraction of four other 
lignan glucosides and gave heptaacetate,  colorless needles, 
mp 183-184 ~ 2E~ H n m  (log e) 229(4.22), 279(3.81), 

KBr v ~  x cm -I 1760 (CO), 1595, 1515 (aromatic C=C), Ee]~ 1 
--46.7 (c = 1.168 in CHC13) , Anal. Calcd. for C47HssO~3: 
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C 56.97, H 5.90, mol.  wt.  990.9; F o u n d :  C 57.07, I-I 6.06, 
mol. wt.  976.2 (vapor  pressure  o s m o m e t r y  in CHCla), t he  
N M R - s p e c t r u m  (CDC13) showed  s ignals  a t t r i b u t a b l e  to  3 
a r o m a t i c  m e t h o x y l s  a t  6 3.80 (s), 3.85 (s), seven  a l ipha t i c  
ace ty ls  a t  6 1.90(s), 2.05(s) a n d  an  a n o m e r  a t  6 4.55 (d, 
J = 6 cps, fl-linkage). Hydro lys i s  of I w i t h  10% H2SO 4 
so lu t ion  or emuls ion  gave D-glucose, wh ich  was de t ec t ed  b y  
p a p e r  c h r o m a t o g r a p h y  and  gas- l iquid  c h r o m a t o g r a p h y  as 
t r i m e t h y l s i l y l  e ther ,  and  a rc t igenin ,  m p  94-95 ~ wh ich  
was iden t i f i ed  w i t h  an  a u t h e n t i c  sample  b y  m i x e d  m e l t i n g  
poin t ,  mass  and  in f ra red  spec t ra l  compar i sons .  

The  p e r m e t h y l  e the r  p r e p a r e d  b y  t he  m e t h y l a t i o n  of I 
w i t h  N a i l ,  DMSO a n d  CH3I (HAKOMORI'S m e t h o d  5) 
af forded on m e t h a n o l y s i s  w i t h  3% m e t h a n o l i c  h y d r o g e n  
chlor ide  m e t h y l  2, 3, 4, 6 - t e t r a -O-methy l -D-g lucopyranos -  
ide and  m e t h y l  2, 3, 4 - t r i -0 -me thy l -D-g lucopyranos ide  in 

a lmos t  equa l  r a t io  to  those  p r e p a r e d  f rom p e r m e t h y l  
gent iob iose  6, wh ich  were de t ec t ed  b y  gas- l iquid c h r o m a t o -  
g r a p h y :  cond i t ion  : c o l u m n  t e m p e r a t u r e ,  175 ~ ; car r ier  gas : 
N 2 (30 ml /min ) .  On J E O L - J G C  1100 w i t h  f l ame  ion iza t ion  
de tec tor .  

Therefore,  the  s t r u c t u r e  of I has  been  e s t ab l i shed  to be  
4'-O- (6-O-#-o-glucopyranosyl - f l -n-glucopyranosyl )  arct i -  
genin  (arct igenin-4"-f i-gentiobioside) .  

Zusammen/assung. Eine  neue  L i g n a n s u b s t a n z ,  Arct i -  
genin-4 ' - /5-gent iobiosid C33H44016.H20 wurde  als weisses 
P u l v e r  v o n  Stop. 174-176 ~ aus  S tenge ln  yon  Trache- 
lospermum asiaticum N a k a i  var .  intermedium Naka i  
gewonnen .  
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Dehydrogenation of Khusilic Acid 

I n  a n  ear l ier  c o m m u n i c a t i o n  1 a ra re  r educ t i on  of t he  
c a r b o x y l  g roup  of khusi l ic  acid (I) to  a m e t h y l  d u r i n g  
se len ium d e h y d r o g e n a t i o n  to  afford 1, 6 -d ime thy l -4 -e thy l  
naphthalene (III) in  a d d i t i o n  to  t he  expec ted  p r o d u c t  1, 
m e t h y l  4 -e thy l  n a p h t h a l e n e  (II) was descr ibed.  I n  order  
to  t h r o w  more  l igh t  on  t h i s  u n u s u a l  r educ t i on  d u r i n g  
d e h y d r o g e n a t i o n ,  we s tud ied  t he  d e h y d r o g e n a t i o n  of 
khus i l ic  acid u n d e r  va r ious  o the r  cond i t ions  a n d  the  
resu l t s  are i nco rpo ra t ed  in t he  p r e s en t  c o m m u n i c a t i o n .  

Pd-C 30~176 
2807 15 rain. 

(i) CHzNz 
@ (iilLAH ~ 

] 
R OHC" v T 

IV R=COOH 
V R=COOMe 
VI R=CHzOH 

Khusi l ic  acid (I) upon  d e h y d r o g e n a t i o n  w i t h  Pd-C 
(30%) in a n  a t m o s p h e r e  of c a rbond iox ide  a t  280 ~ for 20 h 
leads to  t he  f o r m a t i o n  of on ly  one n a p h t h a l e n e  on t he  
basis  of TLC (silica gel G p la tes  i m p r e g n a t e d  w i t h  t r i n i t ro -  
benzene)  ident i f ied  as (II). E v e n  a f te r  v igorous  cond i t ions  
of t h i s  d e h y d r o g e n a t i o n  no t  even  a t r ace  of (III) was 
formed.  This  o b s e r v a t i o n  is in  comple te  accord  w i t h  t h e  
l i te ra ture2 ,  since t he  r educ t i on  of a c a rboxy l  g roup  to  a 
m e t h y l  has  been  on ly  obse rved  d u r i n g  d e h y d r o g e n a t i o n  
us ing  selenium. 

W h e n  t h e  d e h y d r o g e n a t i o n  of khus i l ic  acid was car r ied  
ou t  w i t h  equa l  q u a n t i t y  of Pd-C 30% a t  280 ~ for 15 rain,  
i t  a f forded a c rys ta l l ine  acid (C14H1402 m.p.  185 ~ in 
q u a n t i t a t i v e  yields.  The  I R - s p e c t r u m  of t h e  acid showed  
in tense  b a n d s  a t  3050 (bonded  O H  of a c a rboxy l  group),  
1680 (Ar-COOH) a n d  a t  1615, 1585, 1510, 832 and  752 cm -1 
(a romat ic  ring).  

The  N M R - s p e c t r u m  of t h e  acid d i sp layed  a t r i p l e t  a t  
1.42 d (J = 7 Hz,  - - C H  2 --CHa) a q u a r t e t  a t  3.2 d (J = 
7 Hz, -CH~ -CH~) a s ing le t  a t  2.71 d (Ar --CH3) a s ingle t  
a t  7.3 d (C 2 a n d  C, p ro tons )  a b r o a d e n e d  s ingle t  a t  8.1 d 
(C 7 and  C a pro tons)  a b r o a d e n e d  s ingle t  due  to m e t a  
coupl ing  a t  8.7 ~ (C 5 H) and  a b r o a d  s ignal  a t  10.93 
( - -COOH) .  Th i s  spect roscopic  d a t a  sugges ted  s t r u c t u r e  
(IV) for th i s  c o m p o u n d  wh ich  has  also been  conf i rmed  
chemical ly .  The  acid (IV) on  r eac t ion  w i t h  d i a z o m e t h a n e  

1 p.S. KALSI, Chemy Ind. 39, 276 (1970). 
2 Z. VALEIqTA, in Elucidation o] Structures by Physical and Chemical 

Methods (Ed. K. W. BENTLEY; Interscience, New York 1963), 
vol. 11, p. 581. 


