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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. 
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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  
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af forded the  cor responding  ester  (V) along wi th  a small  
q u a n t i t y  of an unident i f ied  c o m p o u n d  m.p.  121 ~ A l l  
the  compounds  gave expec ted  C, H analysis  and IR-  
and  NMR-spec t ra .  The es ter  (V) on reduc t ion  wi th  
l i th ium a lumin ium hydr ide  af forded the  cor responding  
p r i m a r y  alcohol (VI) which  on ox ida t ion  wi th  manganese  
d ioxide  af forded the  a ldehyde  (VII, semicarbazone  m.p.  
167~ This  a ldehyde  on Wolff  Kishner  reduct ion  afforded 
a q u a n t i t a t i v e  yield of 1 ,6-d imethyl -4-e thyl  n a p h t h a l e n e  
( I I I  m.p.  and mix tu r e  m.p.  wi th  the  T N B  complex  of an 
au then t i c  sample  of I I I ,  135~ 

I t  is in te res t ing  to note  t h a t  when  the  acid (IV) was 
sub jec ted  to  dehydrogena t ion  wi th  selenium at  280 ~ mos t  
of i t  invar iab ly  escaped and  was depos i ted  on the  cooler 
surface of the  appara tus .  The reac ted  mate r ia l  af ter  20 h 

was again found  to  be the  same mi x t u r e  of t he  two  
naph tha l enes  (II and  III) .  The acid (IV) thus  represen t s  
the  second example  where  a ca rboxyl  group is reduced  to  
a m e t h y l  dur ing  se lenium dehydrogena t ion .  

Zusammen/assung. Neue Befunde  zur I n t e r p r e t a t i o n  
der  Se lendehydr ie rung .  
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B i o l o g i c a l  A c t i v i t y  o f  S y n t h e t i c  M o u l t i n g  H o r m o n e  A n a l o g u e s  i n  t h e  B l o w f l y  Calliphora stygia 
An early s tudy  1 of the  biological ac t iv i ty  of syn the t i c  

ecdysone  analogues w i th  fewer h y d r o x y  groups  t h a n  ~- 
ecdysone  (I) ind ica ted  t h a t  such compounds  are of 
grea t ly  reduced  biological ac t iv i ty .  However ,  our obser- 
va t ion  ~ t h a t  the  2-deoxy compounds  (II) and  (III) are as 
ac t ive  in the  Calliphora bioassay  as fi-ecdysone (IV) has 
led us to  examine  the  ac t iv i t ies  of o ther  less h y d r o x y l a t e d  
2 deoxyecdysone  analogues for compar i son  wi th  those  
of several  2 -hydroxy  analogues.  I t  was found  t h a t  2, 22, 
25- t r ideoxy-~-ecdysone (V) 8 showed r emarkab ly  high 
ac t iv i ty  (see Table). E v e n  the  s imple  ketol  (VI)a showed 
a response,  t hough  m u c h  weaker .  The 5~-analogues of 
these  c o m p o u n d s  were inact ive.  Surpr is ingly 22, 25-di- 
deoxy-a -ecdysone  (VII) 4 is less ac t ive  t h a n  (V) ind ica t ing  

t h a t  the  presence of the  2 -hydroxy  group ac tua l ly  reduces  
t h e  act iv i ty .  The analogues (VIII)  5 and (IX) 5 wi th  
addi t iona l  Side-chain hyd roxy l s  were also less act ive  
t h a n  (V). 
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Biological activity in the Calliphora bioassay of ecdysone analogues 
compared with fi-eedysone 

Compound a Concentration (%) Relative 
required to produce activity 
60 70% response 

(IV) fl-ecdysone 0.001 1 
(V) 2,22,25-trideoxy-~-ecdysone 0.003 i/3 
(VI) 2,14, 22; 25-tetradeoxy- 0.1 1/100 

ecdysone 
(VII) 22,25-dideoxy-c~-eedysone 0.01 1/10 
(VIII) 22-deoxy-cc-ecdysone 0.02 1/20 
(IX) 25-deoxy-~-ecdysone 0.01 1/10 

~Administered as a 3 ~1 dose of aqueous solution containing Tween 
80 (5%) and ethanol (5%). 

The high activity of (V) could be due to its effectiveness 
as a moulting hormone per se or, perhaps more likely, to 
its more efficient metabolism to fi-ecdysone in the test 
abdomens than 2-hydroxy analogues. It is thus likely that 
biosynthesis of fl-ecdysone in Calliphora proceeds through 
2-deoxy intermediates at the early stages of the pathway K 

Rdsumd. L'ac t iv i t6  biologique de la 2, 22, 25-tr ideoxy- 
e-ecdysone chez Calliphora est  plus 41ev6e que celle de 
tou tes  les subs tances  analogues examin6es.  
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