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(--)-Maalioxide and (+)-Cyclocolorenone, Enantiomeric Sesquiterpenoids from the 
Liverwort, Plagiochila acanthophylla subsp, japonica ~ 

The  l ive rwor t s  (Hepaticae), placed  phy logene t i ca l ly  
be tween  t h e  vascu la r  p l a n t s  a n d  t he  algae, fo rm a 
un ique  d iv i s ion  in t he  p l a n t  k ingdom,  and  t h e i r  hap lo ida l  
p t a n t  bodies  (gametophy tes )  w h i c h  grow f rom t he  spores,  
con t a in  cha rac te r i s t i c  oil bodies  in  t he  cell. 

In  a course  of our  i n v e s t i g a t i o n  on  c o n s t i t u e n t s  of 
l iverworts ,  severa l  t e rpeno ids  which  are e n a n t i o m e r s  of 
those  de tec ted  f rom t he  h ighe r  p l a n t s  h a v e  been  isolated,  
such  as ( - ) -manool ,  ( - ) - longiborneal ,  ( - )- longifolene,  ( + ) -  
e - h i m a c h a l e n e  and  ( - ) -e - long ip inene  =,a, t o g e t h e r  w i t h  
some new sesqui te rpenoids ,  bazzanene ,  ch i loscyphone ,  
bazzaneno l ,  & c u p a r e n o l  a n d  e - p o m p e n e  ~-~, W e  h a v e  
in te res t  in  such  occur rence  of e n a n t i o m e r i c  t e rpeno ids  in 
t h e  l ive rwor t s  in  v iew of s t e r eochemis t ry  and  biogenesis  
of t e rpenoids ,  s ince a pa i r  of t h e  e n a n t i o m e r s  h a v e  been  
h a r d l y  de t ec t ed  in t he  h ighe r  p l an t s .  T he  p re sen t  c o m m u  
n ica t ion  deals w i t h  t he  isola t ion of 2 add i t i ona l  enan t io -  
meric  sesqui te rpenoids ,  ( - ) -maa l iox ide  (I) a n d  (+ ) - cyc lo -  
colorenone (Ii) ,  f rom a l iverwor t ,  Plagiochila acantho- 
phylla subsp,  japonica (Lac.) I noue  be long ing  to  t he  
Plagiochilaceae in  t he  Jungermanniales. 

(I) (~) 

The  l ive rwor t  col lected a t  t he  va l ley  of Y a b a k e i  in  
Kyushu ,  a f t e r  b e i n g  dr ied  in t he  shade,  was  diges ted 
w i t h  hexane ,  a n d  a yel lowish oily s u b s t a n c e  was ob ta ined ,  
wh ich  showed  4 spots  w i t h  Rf  0.67, 0.55, 0.47 a n d  0.37 
on TLC us ing  sil ica gel a n d  a mixed  s o l v e n t  of benzene  
and  e thy l  ace t a t e  (5:1). The  s u b s t a n c e  was t h u s  e l a t ed  
over  a si l ica gel co lumn  to  isola te  successful ly  t h e  l a t t e r  
two componen t s .  

(-)-Maalioxide. The  c o m p o n e n t  co r r e spond ing  to t h e  
1Rf 0.47 spot was i so la ted  as a colourless crys ta l l ine ,  
m p  66.0 ~ [el D -34 .5  ~ (1.0% in CHCla). F r o m  t he  mole- 
cu lar  fo rmula  of C,aH=~O (M + 222.2005) a n d  t he  I R  
(vccl4 1460, 1446, 1383, 1370, 1240, 1152, 1053 a n d  ~r 
965 cm -~) a n d  N M R  ~,~cDo~ 0.88, 1.02, 1.11 and  1.30, t~ppm 
each 3t t ,  s) spect ra ,  t h i s  c o m p o u n d  was deduced  to  be  a 
s a t u r a t e d  t r icycl ic  e t h e r  w i t h  2 t e r t i a r y  m e t h y l s  a n d  1 
gemina l  d ime thy l .  The  m e l t i n g  p o i n t  a n d  the  I R - s p e c t r u m  
also co inc ided  w i t h  those  of maa l iox ide ,  wh ich  was 
p rev ious ly  i so la ted  b y  NARaVaNAN et  al. ~ f rom the  
roots  of Valerians wallichi and  p repa red  b y  B/2CHI et  al. 40 
in t r e a t m e n t  of maal ioI  w i t h  iodine,  a l t h o u g h  t h e  op t ica l  

r o t a t i o n  ([e]D --34.5~ exh ib i t ed  an  oppos i te  sign 
c o m p a r e d  w i t h  t h a t  ([cr + 3 3 . 3  ~ of ( + ) - m a a l i o x i d e  ~. 
Accordingly ,  i t  was ce r t a in  t h a t  t h e  c o m p o u n d  was 
e n a n t i o m e r i c  ( - - ) - m a a l i o x i d e  (t). 

(+)-Cyclocolorenone. The  oily compound ,  [C~]D + 4 0 4  ~ 
(0.9% in CHCla) , s howing  t he  RI  0.37 spot  was an  

' cc14 1688 and  1603 em-~;  = , t - u n s a t u r a t e d  ke tone  ( ~ , ~  
antOH 264 rim, e 15200). I t  h a d  a molecula r  f o rmu la  of 

m ~ x  

C15H2~O (IV[+ 218.1663) a n d  afforded a c rys ta l l ine  2 ,4 -DNP 
(mp 218-219~ The  ke tone  also c o n t a i n e d  a m e t h y l  
a t t a c h i n g  on a t e t r a s u b s t i t u t e d  doub le  b o n d  (v 840 cm-~;  
dCDC~a 1.72, 3H, d, J = 2.0), a s econda ry  m e t h y l  (~ 0.79, 

p p m  - 

3H, d, J = 7.0) a n d  a gemina l  d i m e t h y l  (v 1391 a n d  1384 
cm-~;  3 1.02 and  1.23, each  3H, s). The  I R -  and  UV-  
spec t r a  of t he  c o m p o u n d  and  the  m e l t i n g  p o i n t  of i ts  
2 ,4 -DNP m e n t i o n e d  above  coinc ided  w i t h  those  of 
cyclocolorenone ~*. 

The  op t i ca l  r o t a t i o n  ([=]D + 4 0 4  ~ of th i s  ke tone ,  
however ,  differed in s ign f rom t h a t  ([=}D - -400 ~ ) of 
( --)-cycloco16renone,  wh ich  was p rev ious ly  i so la ted  f rom 
Psuedozeintera coloratc~ b y  CORBETT et  al. ~ a n d  f rom 
Solidago canadensis b y  KREPINSKY et  al. le and  also a 
pos i t ive  C o t t o n  effee~ ( [ 0 ~ s  0, [0jaa0 +504 ,  ~ ] a ~  0) was  
shown  in the  CD curve  of th i s  ke tone .  F u r t h e r m o r e ,  w h e n  
th i s  c o m p o u n d  was r educed  w i t h  l i t h i u m  a l m i n i u m  
hydr ide ,  i t  was c o n v e r t e d  in to  a h y d r o c a r b o n  (M+ 204; 
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[~D + 1 5 5  ~ 0.2% in CHCla) which  was ident ica l  w i t h  
( - - ) -~ -gu r junene  ([e]D --227 o) excep t  t h a t  the  sign of t he  
opt ica l  r o t a t i o n  was opps i te  1~, Thus ,  th i s  t r icycl ic  
a, f l -unsa tu ra ted  ke tone  was e s t i m a t e d  as e n a n t i o m e r i c  
( q-)-cyclocolorenone (II). 

Zusammenfassung. Aus den  H e x a n e x t r a k t e n  yon Pla- 
giochila acanthophylla subsp.  /aponica w u r d e n  ( - - ) -Ma-  
a l ioxid  und  ( + ) -Cyc loco lo renon  isoliert .  Diese Verb in -  
d u n g e n  s ind e n a n t r o m e r  zu den jen igen ,  die aus  h 6 h e r e n  
P f l anzen  e r h a l t e n  worden  sind.  

13 M. PALMADE, P. PESNELLE, J. STREITH and G. OURISSON, Bull. 
Soc. Chim. fr. f963, 1950. 
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Activit6 phosphatasique acide chez Saprolegnia 

La  r6gu la t ion  de l ' ac t iv i t6  p h o s p h a t a s i q u e  p a r  la 
c o n c e n t r a t i o n  d ' o r t h o p h o s p h a t e  darts le mi l ieu  de cu l tu re  
a 6t6 d6cr i te  chez de n o m b r e u x  organismes .  La  pr6sence 
de g rande  q u a n t i t 6  de p h o s p h a t e  r6du i t  l ' a c t iv i t6  
e n z y m a t i q u e  des levures  (WEINBERG et  ORTON 1; SCHIJRR 
e t  YAGIL e ; TOUI~aI, ]3ENJI~LLOUN et  BONALY 3) e t  p r o v o q u e  
auss i  la d i spa r i t i on  de ce r t a ines  i soenzymes  chez Asper- 
gillu s nidulans (DoI~N et  RIVERA 4) et  Neurospora crassa 
(HOCHBERO et SARGENTS). 

Le f luorure  de sod ium est  u n  inh ib i t eu r ,  in  vi t ro ,  des 
ac t iv i t6s  p h o s p h a t a s i q u e s  acides. Ainsi  chez  Dictyostelium 
discoideum g la c o n c e n t r a t i o n  de 0,03 M, il i n h i b e  92 
95% de l ' ac t iv i t6  e n z y m a t i q u e  (GEzELIUSS). Mais Fac t i on  
de cet  i n h i b i t e u r  va r i e  selon I 'or igine des enzymes :  53% 
d ' i n h i b i t i o n  pou r  celles du  foie, 96% pour  celles de la 
p r o s t a t e  et  8% pou r  celles des 6 ry throcy tes ,  mais  auss i  
selon les pH,  r6v61ant a ins i  l ' ex i s t ence  d ' i soenzymes  plus  
ou raDius sensibles  (PEARSEV). 

A la c o n c e n t r a t i o n  de 2 g/l, cet  i n h i b i t e n r  p rovoque  une  
for te  d i m i n u t i o n  de la v i tesse  de  croissance des h y p h e s  de 
Saprolegnia mono~ca sans  tou te fo i s  af fecter  le p h 6 n o m 6 n e  
de r a m i f i c a t i o n  (FEvRES). 

NOUS avons  vou lu  voi r  si le f luorure  de sod ium (NaF) 
p e r t u r b e  l ' ae t iv i t6  p h o s p h a t a s i q u e  acide q u a n d  il est  
add i t i onn6  au mil ieu de cul ture ,  e t a v o n s  compar6  son 
effet  X celui d ' u n  i n h i b i t e u r  connu  de la syn th6se  des 
pro t6 ines  s, la DL-para f luoroph6nyla lan ine  (DLpFPA). 

Maldriel et mdthodes. La  souche de Saprolegnia mono~ca 
P r i n g s h e i m  N ~ 53967 Dick  a 6t6 o b t e n u e  au Cen t raa l  
B u r e a u  voor  Sch immelcu l tu re s  de B a a r n .  L a  cu l tu re  en 
mil ieu l iqn ide  est  fa i te  sur  mil ieu s y n t h 6 t i q u e  de MACHLIS ~. 
Apr6s croissance ~ 25 ~ p e n d a n t  4 jours,  les myc61iums 
son t  r6cnp6r6s p a r  f i l t ra t ion ,  lav4s ~ l ' eau  disti l l6e 
st6ri le puis  lyophilis6s.  Les p ro t6 ines  son t  ex t r a i t e s  darts 
du  t a m p o n  Tris p H  7,4, en  pr6sence de sable  de q u a r t z  et  

mono~ca Pringsheim 

les analyses sont faites avec les surnageants issus des 
centrifugations X 25000 g. L'activit6 enzymatique est 
d6termin6e par la mesure k 420 nm du paranitroph6nol 
lib6r6 (m6thode de SCHURR et YAGIL ~) g partir du substrat 
paranitroph6nyl phosphate (i mg/ml) dissout dans du 
tampon ac6tate pH 4. A i ml de la solution de substrat est 
additionn6 0,5 ml d'extrait prot6ique. Apr6s incubation 
de 30 ~ 60 rain k 30 ~ la r6action est stopp6e et la colora- 
tion r6v616e par addition de 2 ml de soude normale. 

Les 61ectrophor6ses en gel de polyacrylamide ont 4t6 
men6es selon la technique de DAvIs10. La r6v61ation des 
b a n d e s  s ae t iv i t6  p h o s p h a t a s i q u e  est  fa i te  selon la 
m 6 t h o d e  de BR~WBAK~R n.  Les gels son t  mis  /~ i ncube r  
darts la so lu t ion  s u i v a n t e  : 100 ml  de t a m p o n  ac6 ta te  p H  5, 
1 g de NaC1, 0,250 g p o l y v i n y l  pyr ro l idone ,  0,100 g de 
6 b e n z o y l - 2 - n a p h t y l p h o s p h a t e ,  0,1 g fas t  b lue  Base  sa l t  
e t  10 gou t t e s  KC1 10 %. Les e n r e g i s t r e m e n t s  p h o t o d e n s i t o -  
m6 t r iques  son t  fairs  ~ l ' a ide  d ' u n  appare i l  V i t a t r o n .  

Rdsultats. Les cu l tu res  r6alis6es en pr6sence  de f lnorure  
de sod ium poss6den t  une  "ac t iv i t6  p h o s p h a t a s i q u e  t r6s  
faible, 8 ~ 13% des t6moins ,  compar4s  au  t a u x  de prot6-  
ines globales  pr6sen tes  dans  le myc61inm (64, 2 des t6moins) .  
I1 semble  y avo i r  une  i n h i b i t i o n  s61ective de ces enzymes  
(ou de leur  act iv i t6)  i n d 6 p e n d a n t e  de l ' a c t i on  du N a F  
c o m m e  i n h i b i t e u r  des syn th6ses  p ro t4 iques  (SAM~SHIMA ~a) 
(Tableau  I). Au con t r a i r e  la DLpFPA inh ibe  d ' u n e  man i6 re  
c o m p a r a b l e  l ' a c t iv i t6  e n z y m a t i q u e  e t  Ia syn th6se  des 
pro t6 ines  (Tableau  I). 

Conna i s san t  l ' a c t i on  in v i t ro  du  NaF ,  il est  possible  
d ' env i s age r  que l ' i n h i b i t e u r  r6duise s e u l e m e n t  l ' ac t iv i t6  
des enzymes  t o u t  en  6 p a r g n a n t  leur  syn th6se .  L a  mise  
en  pr6sence du N a F  et  des p h o s p h a t a s e s  aeides  se ra i t  
p a r t i c u l i 6 r e m e n t  efficace au  cours  des processus  d ' e x t r a c -  
t i on  m a s q u a n t  a ins i  au  cours  des t e s t s  la v6 r i t ab l e  ac t iv i t6  
e n z y m a t i q u e .  

Tableau I. Saprolegnia monoica Pringsheim. Activit6 phosphatasique 
suivant les conditions de culture 

Milieu de culture Activit6 Prot4ines/mg 
phosphatasique myc61ium (%) 
acide (%) 

T6moin 100 100 
+ NaF(2 g/l) / 8,4 64,2 

13,6 
+ DL para fluoro ph6nylalanine 51,3 48 
(0,1 g/l) 
Phosphates (0,2 g/l) 239 40 
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