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Table I. Incorporation of label from [1-1*C]-acetate into fatty acids 
and 19-nor-stanols by A. polypoides ~ 

Weight (g) dpm[iag b 

48 h 290 h 48 h 290 h 

Lyophilized animals 80 75 
Fatty acid methyl esters 0.41 0.52 3,070 4,160 
Crude stanol fraction 0.17 0.15 -- 
After reeryst allization 0.1 0.09 134 132 
After conversion to acetates and 
purification by chromatography and 
crystallization 0.06 0.06 59 67 

�9 [1-14C~-acetate (62 mCi/nmlole; 0.25 mCi) was fed to the animals 
by addition of 5 ml aqueous solution to the aquarium (50 1). 48 h 
after the administration, ca. half of the animals were taken, washed 
and frozen at --20 ~ and the remaining animals were killed after 
290 h incubation 
bThe radioactivity was measured by a Beekmann LS-250 liquid 
scintillation system. 

A c e t a t e  w a s  r e ad i l y  i n c o r p o r a t e d  i n to  f a t t y  acids,  b u t  
u t i l ized  on ly  to  a v e r y  low e x t e n t  for  t h e  b i o s y n t h e s i s  of 
19 -no r - s t ano l s  (Table  I) ,  s u g g e s t i n g  t h a t  t h e r e  is l i t t le  or  
no  de n o v o  s te ro l  b i o s y n t h e s i s .  I n  v i e w  of t h e  s a m e  v e r y  
low r a d i o a c t i v i t y  r e c o v e r e d  in t h e  s t a no l s  f r o m  b o t h  48 h 
a n d  290 h feeding  e x p e r i m e n t s ,  we  p r e s u m e  t h a t  i t  m u s t  
be d u e  to  c o n t a m i n a t i o n  and ,  acco rd ing ly ,  t he  sponge ,  
u n d e r  s u c h  cond i t ions ,  is u n a b l e  to  s y n t h e s i z e  s te ro l s  f r o m  
ace ta te .  W h e n  s p e c i m e n s  of A.  polypoides were  i n c u b a t e d  
w i t h  [26-~4C~-cholesterol, r a d i o a c t i v i t y  w a s  ef f ic ient ly  
i n c o r p o r a t e d  i n to  t h e  19 -no r - s t ano l s  (Table  I I )  a n d  a l m o s t  
all of t h i s  r a d i o a c t i v i t y  c o r r e s p o n d e d  to  t h e  19-nor-  
cho l e s t ano l  f rac t ion ,  as  s h o w n  b y  p r e p a r a t i v e  GLC of t h e  
de r ived  p h e n y l  a c e t a t e s  m i x t u r e  a n d  d e t e r m i n a t i o n  of t h e  
r a d i o a c t i v i t y  of t h e  reso lved  i n d i v i d u a l  c o m p o n e n t s  
(9-11) 8 

These  r e su l t s  ind ica te  t h a t  A.  polypoides r ead i ly  r e m o v e s  
t h e  1 0 - m e t h y l  g r o u p  f r o m  cho les t e ro l  s u b s t r a t e  a n d  sug-  
ges t  t h a t  in t h e  s p o n g e  t he se  u n i q u e  19 -no r - s t ano l s  ar ise  
b y  m o d i f i c a t i o n  ( r emova l  of 1 0 - m e t h y l  g roup)  of d i e t a r y  
s te ro l s  9. 

Table II. Incorporation of I26-14C~-eholesterol into 19-nor-stanols by A. polypoides 

Period of Lyophilized Total Total sterol Radioactivity recovered 
incubation animals (g) fed (dpm) recovered (%) 

Radioactivity recovered (%) 

(rag) (dpm) Precursor b 19-Nor-stanols ~ 

48 h 38 5.5 • 10 s 220 2.03 • 106 0.37 80 20 

290 h 25 5.5 • 10 ~ 305 11.3 • 106 2.04 22 78 

[26-14C]-cholesterol (61 mCi/mmole) was fed to the animals by addition of 2 ml ethanolic solution to the aquariunl (50 1). 48 h after the 
administration, ca. half of the animals were taken, washed with water and frozen at --20"C, and the remaining animals were killed after 
290 h incubation, b Radioactivity was measured on eholesta-l,4-dien-3-one (see text). ~ Radioactivity was measured on the derived phenols 
and phenyl acetates purified to constant specific activity (see text). 

8 Portion of the labelled phenyl acetates from 19-nor-stanols deriving 
from 48 h incubation with I26-14Cl-eholesterol was added to a 
mixture of carrier pbenyl acetates to obtain a specific radioactivity 
of 4• dpm/mg and subjected to preparative GLC. A Carlo 
Erba gaschromatograph, model G-V, equipped with a flame ioni- 
zation detector was used and the separation was performed using 
a 2-m glass column (i.d. 6 ram) packed with 1% 0V-1 Gas-Chrom 
80 100 mesh and operated at 260 ~ with N= at 120 ml/min. The 
first peak corresponding to 19-norcholesta-l,3,5(10)-trien-3-yl 
acetate (9) (31.6% of the total mixture) has a specific radioactivity 
of 1.2 • 10 a dpm/mg. 

9 Acknowledgments. We thank the Zoological Station (Naples) for 
provision of the sponges and use of Laboratory facilities. The 
technical assistance of Mr. A. CmSFINO is also acknowledged. 

Riassunto.  La  s p u g n a  Axine l la  polypoides t r a s f o r m a  i l 
~26-14C~-colesterolo nel  19-nor -co les tano lo  (1), m e n t r e  n o n  
ut i l izza  l ' [1-14C]-acetato  p e r  la s in tes i  dei 19-nor - s tano l i  
(1-8) .  Si sugger isce  che q u e s t i  unic i  s t ano l i  si o r ig inano  da  
s terol i  d ie ta r ic i  pe r  r imoz ione  del inet i le  in 10. 
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Preparation of Synthetic Rotenoids 

I n  a p r e v i o u s  r epo r t ,  t h e  s y n t h e s i s  of a n e w  d e h y d r o -  
r o t e n o i d  w a s  desc r ibed  b y  r ingc losu re  of deox?)benzoine  
d e r i v a t i v e s  1. N o w  we w i s h  to  r e p o r t  t he  p r e p a r a t i o n  of 
n e w  r o t e n o i d s  b y  t h e r m a l  c o n d e n s a t i o n  of 4 - e t h o x y c a r -  
b o n y l - 3 - c h r o m a n o n e s  w i t h  O-he te rocyc l ic  pheno l s ,  a f ford-  
ing d e h y d r o r o t e n o i d s  w h i c h  were  t r a n s f o r m e d  in to  ro te -  
no ids  b y  c a t a l y t i c  h y d r o g e n a t i o n  2, 3. 

H e a t i n g  of  a m i x t u r e  of 4 - e t h o x y c a r b o n y l -  3 - c h r o m a n o n e s  
(1) (0.15 m m o l )  w i t h  t he  p h e n o l s  (2, 5) (0.1 rental)  a t  
160-170~ m m  H g  for  4 h gave  the  d e h y d r o r o t e n o i d s  

(3, 6), w h i c h  were  easi ly  i so la ted  f r o m  the  r eac t ion  m i x t u r e  
b y  t r i t u r a t i o n  w i t h  e ther .  W h e n  t h e  r ea c t i on  w a s  car r ied  
o u t  in bo i l ing  d i p h e n y l  e ther ,  t h e  y ie lds  were  s l igh t ly  
decreased .  

1 R. VERHI~, N. SCHAMP and M. SADONES, Experientia 31, 266 
(1975). 

2 R. V~RH~ and N. SCHAMP, Bull. Soe. chim. Beiges 82, 283 (1973). 
3 R. VERH~, L. DE BUYCK and N. SCHAMP, Synthesis, in press. 
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The  I R - s p e c t r a  of d e h y d r o r o t e n o i d s  d i sp l ayed  t he  
t yp i ca l  p a t t e r n  of a y -py ron  r ing  a t  1650-1570 cm -z (CO 
a n d  C=C) 4. The  s t r u c t u r e  of 3 a n d  6 were conf i rmed  b y  
N M R  a n d  MS. 

H y d r o g e n a t i o n  of t h e  d e h y d r o r o t e n o i d s  3 (R~=R~=Me) 
a n d  6 (RI=H in a P a r r  a p p a r a t u s  w i t h  P d / B a S O  4 in 

m e t h a n o l  a t  4 a rm.  gave  t he  ro teno ids  4 (RI=R~=Me) and  
7 (RI=H).  The  ro t eno id  4 (RI=R2=Me) was iden t ica l  w i t h  
a sample  p r e p a r e d  b y  t h e  1ViIYANO procedure  5, wh ich  
cons is ted  of t he  sod ium b o r o h y d r i d e  r educ t i on  of t he  
d e h y d r o r o t e n o i d  3 (RI=R2=Me) a n d  successive O p p e n a u e r  
ox ida t ion .  
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3 H H 40 >300 ~ 1635, 1605, 1560 
3 Me H 33 243 ~ 1642, 1610 
3 Me Me 49 227 ~ 1645, 1620, 1590 
6 H -- 37 219 ~ 1635, 1600, 1580, 1570 
4 Me Me 90 153 ~ 1670, 1590 
7 H -- 79 181 ~ 1670, 1600 

The  I R  of t h e  ro teno ids  4 and  7 now exh ib i t ed  the  
c a r b o n y l  func t i on  a t  1670 cm -1, while  t he  s t e r eochemis t ry  
and  t he  c o n f o r m a t i o n  was es tab l i shed  b y  N M R  conf i rming  
t he  cis-B/C fus ion a l lo ted  to  n a t u r a l  ro teno ids  6. 

Zusammen/assung. E i n e  e infache  Syn these  von  Rote -  
no iden  d u r c h  K o n d e n s a t i o n  v o n  4 - E t h o x y c a r b o n y l - 3 -  
c h r o m a n o n e n  m i t  P h e n o l e n  und  k a t a l y t i s c h e r  H y d r i e r u n g  
der  e n t s t e h e n d e n  D e h y d r o r o t e n o i d e  wird  beschr ieben .  
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K. NAKANISHI, Inlrared Absorption Spectroscopy (Holden Day, 
Inc., San Francisco 1962), p. 53. 

5 IV[. MIYANO and M. MATSUI, Chem. Bet. 9/, 2044 (1958). 
6 D. J. ADAM, L. CROMBIE, D. A. WHITING, J. chem. Soc. (C) 7965, 

542. 

U l t r a s t r u c t u r a l  a nd  P h y s i c o - C h e m i c a l  P r o p e r t i e s  

Much  i n f o r m a t i o n  has  a c c u m u l a t e d  du r ing  t h e  las t  
decade  conce rn ing  t he  f ine a r ch i t ec tu re  of m a n y  p l a s m a  
pro te ins .  Cer t a in  p l a smapro te ins ,  e.g. i m m u n o g l o b u l i n s  
a n d  isoenzymes,  can  occur  in po lymer ic  form. W e  repor t  
here  on  t he  u l t r a s t r u c t u r e  of a po lymer ic  m ac r om olecu l a r  
p ro t e in  p o p u l a t i o n  in h u m a n  serum,  t he  f ine a r ch i t e c tu r e  
of which  has  n o t ' b e e n  descr ibed  before.  

Materials and methods. H u m a n  se rum was f r ac t iona ted ,  
s t a r t i n g  w i t h  t he  r e m o v a l  of low dens i ty  l ipopro te ins  1. 
To t h e  s u p e r n a t a n t  was added  (NHt)2SO 4 solut ion,  p H  7.2 
(final c o n c e n t r a t i o n  1.5 M).  The  dissolved p rec ip i t a t e  was  
f i l tered on a B i o - R a d  A15 co lumn  a n d  f rac t ions  e lu t ing  
before  or i n  t h e  IgM region (Figure 1) were found  to  

of a P o l y m e r i c  M a c r o m o l e c u l a r  S e r u m  P r o t e i n  

c o n t a i n  t he  macromolecu les  w h e n  e x a m i n e d  b y  e lec t ron  
mic roscopy  (EM). These  f rac t ions  were concen t r a t ed ,  dia- 
lyzed  and  sub jec ted  to  Pev i con  electrophoresis .  3 frac- 
t ions  in  t he  (%-) pos t  a l b u m i n  reg ion  were pooled a n d  
c o n c e n t r a t e d  (Figure 2). Low-weigh t  m o l e c u l a r c o n t a m i n a -  
t i on  was e l i m i n a t e d  on  a Sephadex  G200 column.  The  
c o n c e n t r a t e d  m a c r o m o l e c u l a r  f rac t ions  (0.2 m g  p r o t e i n /  
ml) were t e s t ed  b y  i m m u n o d i f f u s i o n  ~ aga ins t  r a b b i t  
a n t i s e r u m  to  whole  h u m a n  serum, C1, C3, C4, IgG, IgA, 

1 M. BURSTEIN and J. SAMAILLE, Clin. chim. Acta 3, 320 (1958). 
0. OUCHTERLONY, in Progress in Allergy (Ed. P. KALLOS; Karger, 
Basel 1958), p. 1. 


