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S P E C I A L I A  
The  ed i tors  do n o t  ho ld  t h e m s e l v e s  respons ib le  for t he  op in ions  expressed  in the  a u t h o r s '  b r ie f  repor t s ,  - Les au t eu r s  
son t  seuls r esponsab les  des op in ions  expr im6es  dans  ces b rbves  commun ica t i ons .  - F i i r  die K u r z m i t t e i l u n g e n  ist  aus-  
schliessl ich de r  A u t o r  v e r a n t w o r t l i c h .  - Pe r  le b r ev i  comunieaz ion i  ~ responsab i le  solo l ' au tore .  - OTBeTCTBeHHOCTb 3a 
K0p0TKHe coo6meHHa HeC~T HCKatOqHTeaBH0 aBr0p. -- Solo los au to res  son re sponsab les  de las op in iones  expresadas  en  

es tas  comun ica t i ones  breves.  
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Summary. A m i n o r  b r o m o d i t e r p e n e ,  b romosphaerod io l ,  has  been  isola ted f rom the  ch lo ro fo rm e x t r a c t  of the  red  mar ine  
alga Sphaerococcus coronopi/olius and  i ts  s t r u c t u r e  has  been  es tab l i shed  b y  chemica l  and  spectroscopic  me thods .  

2 b r o m o d i t e r p e n e s  w i t h  a t r icycl ic  skeleton,  sphaero-  
coccenol  A 2 (I) and  b r o m o s p h a e r o l  a (II),  h a v e  been  
i so la ted  r ecen t l y  f rom t he  red alga Sphaerococcus corono- 
pi/olius (Good. and  Woodw.)  C. Ag., f ami ly  Sphaero-  
coccaceae.  Careful  r e - e x a m i n a t i o n  of the  m i n o r  l ipids of 
th i s  alga has  now led to t he  i so la t ion  of a closely re la ted  
c o m p o u n d ,  b romosphae rod io l ,  for wh ich  fo rmula  I I I  ha s  
been  e s t ab l i shed  on t he  basis  of i ts  chemica l  and  spect ro-  
scopic behav iour .  
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Material and methods. S. coronopifolius (5 kg f resh wt) 
was  col lected nea r  Por topa lo ,  Sicily, d u r i n g  t he  spr ing  of 
1976. The  ch lo roform e x t r a c t  of t he  freeze-dried,  pu lver -  
ized alga was co lumn  c h r o m a t o g r a p h e d  on  silica gel 
us ing  increas ing  c o n c e n t r a t i o n s  of m e t h a n o l  in chloro-  
fo rm as t he  e luent .  The  a p p r o p r i a t e  f rac t ions ,  wh ich  
emerged  f rom the  c o l u m n  w i t h  4 %  m e t h a n o l ,  were 
r e c h r o m a t o g r a p h e d  on  PL C  (silica gel; ch loroform-  
m e t h a n o l  95:5) and  I I I  recrys ta l l i zed  f rom m e t h a n o l .  
Yield  4 8 m g ,  m.p.  170-172~ CelD -- 44.3 ~ (c 1 in chloro-  
form).  

Ca ta ly t i c  h y d r o g e n a t i o n  of I I I  (10 mg) was pe r fo rmed  in 
e t hano l  a t  70~ and  3 a t  for 12 h in t he  presence  of 
p l a t i n u m  oxide. The  crude  p r o d u c t  was  recrys ta l l ized  
f rom e thano l  t h u s  g iv ing  IV  (5 mg), m.p.  112-114~ 
[m]D + 10.2 ~ . 
B r o m o s p h a e r o l  I I  (624 mg) was oxidized w i th  CrO3-Py 
in d i c h l o r o m e t h a n e  a t  room t e m p e r a t u r e  for 3 days.  The  
crude  p r o d u c t  was c h r o m a t o g r a p h e d  (PLC) yielding,  
a long w i th  a m i n u t e  a m o u n t  of V, 27 m g  of VI  and  549 mg 
of s t a r t i ng  mater ia l .  
R e d u c t i o n  of VI  (20 mg) was pe r fo rmed  wi th  excess 
sod ium b o r o h y d r i d e  in e t hano l  a t  room t e m p e r a t u r e  for 
1 h. Af te r  c h r o m a t o g r a p h i c  pur i f i ca t ion  (PLC) pure  I I I  
was ob t a ined  in 80% yield.  
The  d e t e r m i n a t i o n  of t he  abso lu te  conf igu ra t ion  of t he  
C-1 cen t re  in I I I  was car r ied  ou t  b y  t he  Horeau  m e t h o d  4 
wh ich  gave  a p r e p o n d e r a n c e  of ( ) m-phenylbu tyr ic  
acid (opt ical  yield 8%).  
Results and discussion. C o m p o u n d  I I I  ha s  t he  molecu la r  
fo rmula  C,0HmO2Br ~ (M + 462, 464, 466; measu red  mass  
462.0773; ca lcu la ted  for C~,0H3202Br~ 9 462.0770), KBr ~max 
3400 cm -1 (OH). The  N M R - s p e c t r u m  (CDC13, 6 scale) 
d i sp layed  signals  a t  5.80 (2H,  bs, H-2 and  H-3) 4.22 (1H,  
m, H-14),  3.90 (AB sys tem,  J 9 Hz, H-17),  3.52 (1H, bd, 
J 11 Hz, H-I ) ,  1.32 (3H,  s, H-15),  1.27 (3H,  s, H-16), 
1.02 a n d  0.97 (3H each,  d 's,  J 6.5 Hz, H-19 and  H-20). 
The  mass  s p e c t r u m  showed d iagnos t i ca l ly  i m p o r t a n t  
peaks  a t  m/e  (% base  peak)  462, 464, 466 (0.05; M+), 
444, 446, 448 (19; M+-H20) ,  429, 431, 433 (10; 
M+-H20-CH3)  , 419, 421, 423 (0.12; M+-C3H~) , 401, 403, 
405 (52; M+-H20-C~HT) , 365, 367 (78; M + - H 2 0 - B r ) ,  351, 
353 (67; M + - H 2 0 - C H ~ B r ) ,  321, 323 (100; M + - H 2 0 - C a H  ~- 
H B r ) ;  285 (26; M + - H 2 0 - H B r - B r ) ,  281, 283 (67; M +- 
H20-CsHsBrO) ,  271 (27; M + - H 2 0 - H B r - C H 2 B r ) ,  253 (26; 
M+-2  H 2 0 - H B r - C H 2 B r ) ,  241 (63 ; M + - H 2 0 - C a H , - 2  HBr) .  
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The  above  d a t a  s t rong ly  sugges ted  t h a t  I I I  was closely 
r e l a t ed  to b romosphae ro l .  Chemical  cor re la t ion  be tween  
t he  2 c o m p o u n d s  was a t t a i n e d  as follows. Ca ta ly t i c  
h y d r o g e n a t i o n  of I I I  y ie lded a p r o d u c t  which  p r o v e d  to 
be  iden t ica l  w i t h  an  a u t h e n t i c  sample  of I V  der ived  f rom 
b r o m o s p h a e r o l  3. 
The  s t r u c t u r e  of b r o m o s p h a e r o d i o l  was de f in i t ive ly  
e luc ida ted  b y  i ts  pa r t i a l  syn thes i s  fronl  b romosphae ro l .  
O x i d a t i o n  of I I  afforded,  in add i t i on  to m i n o r  a m o u n t s  
of V, ke tone  VI ,  m.p.  131-133~ [~]D -- 97.70 (c 1 in 
chloroform),  M + m/e  460, 462, 464, CHCh v max 3350 (OH), 
1680 a n d  1650 cm -~ (a, f l -unsa tu ra ted  ketone) ,  ~m~x 
233 n m  (e 5190), d (CDCla) 6.72 (1H,  A - p a r t  of an  A B X  
p a t t e r n ,  JAB 10.5 Hz, J a x  5 Hz, H-3),  6.25 (1H,  B - p a r t  
of an  A B X  p a t t e r n ,  J . x  n o n e x i s t e n t  or ve ry  sma l l ,  H-2),  
4.02 (1H,  dd, J 12 a n d  3 Hz,  H-14),  3.56 (2H,  A B  sys tem,  
J 11 Hz, H-17),  2.70 (1H,  m, H-4),  1.33 (3H.  s, H-15),  
1.03 (3I-I. s, H-16) ,  1.09 and  0.99 (3H each,  d 's ,  J 7 Hz,  
H-19 a n d  H-20).  I r r a d i a t i o n  a t  d 2.70 c o n v e r t e d  the  
s ignal  a t  J 6.72 to  the  A - p a r t  of an  A B  sys tem,  while  

i r r ad i a t i on  a t  d 2.21 ( t en t a t i ve ly  t he  f r equency  of H-18) 
n o t  on ly  s impl i f ied  the  m u l t i p l e t  a t  d 2.70 b u t  a t  t he  same 
t i m e  caused  t he  doub le t s  due  to t he  m e t h y l s  of t h e  isopro- 
py l  g roup  to  collapse in to  singlets.  
Sod ium b o r o h y d r i d e  r educ t ion  of VI  af forded in h igh  
yield a c o m p o u n d  which  was iden t i f i ed  as b r o m o s p h a e r o -  
diol on the  basis  of i ts  phys ica l  (m.p., la in,  NMR,  MS) 
and  c h r o m a t o g r a p h i c  proper t ies .  Th i s  resu l t  f i rmly 
es tab l i shes  s t r u c t u r e  I I I  for b r o m o s p h a e r o d i o l  and  a t  the  
same t ime  d e t e r m i n e s  i ts  r e la t ive  s t e r eochemis t ry  (apar t  
f r om the  C-1 centre) ,  since t he  re la t ive  s t e r eochemis t ry  
of I I  is k n o w n  S. The  quas i - equa to r i a l  n a t u r e  of the  O H  
group  a t  C-1 was ind ica t ed  b y  t he  va lue  of t he  coupl ing  
c o n s t a n t  (11 Hz) be tween  H-1 a n d  H-10 in t he  N M R  
s p e c t r u m  of I I I .  
The  Horeau  m e t h o d  4 appl ied  to I I I  al lowed to d e t e r m i n e  
t he  ch i ra l i ty  a t  C-1 as S, and  th i s  d e t e r m i n e s  t h e  abso lu te  
s t e r e o c h e m i s t r y  of I I I  and  c o n s e q u e n t l y  of I I .  

4 A. Horeau, Tetrahedron Lett. 1961, 506; 7962, 965. 
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Summary .  The  sponge  Calyx niceaensis metabo l i zes  a d m i n i s t e r e d  I7,7-aH21-fucosterol to  p roduce  label led calysterol ,  
t h e  p r inc ipa l  s terol  c o m p o n e n t  of the  sponge,  possess ing t he  u n i q u e  fea tu re  of a cyc lopropene  r ing  b r idg ing  C23,24. 

Sponges  c o n t a i n  a g r ea t  v a r i e t y  of s terols  1 inc lud ing  
b iogene t i ca l ly  u n p r e c e d e n t  ap lys te ro l  and  24,28-dide-  
h y d r o a p l y s t e r o l  2, f i rs t  examples  of 26-a lky la t ion  in 
s te ro id  b iosyn thes i s ,  f rom t he  sponges of t he  genus  
Verongia S, a n d  19-nor-s tanols  and  3 f l -hydroxymethy l -A-  
nor -Sa-s te ranes ,  f rom t he  sponges  Axinella polypoides 4 
a n d  A.  verrucosa 5, respect ive ly .  P rev ious  rad io labe l l ing  
e x p e r i m e n t s  us ing  label led  m e v a l o n a t e  a n d / o r  a ce t a t e  
in t he  sponges  V. aerophoba 6, A .  polypoidesV and  A.  ver- 

Table 1. Incorporation of label from [1-14C]-acetate and ECHa-14C~- 
methionine into fatty acids and calysterol (1) by Calix niceaensis* 

[1-14C]-acetate ** [CH~-14C~- 
(0.125 mCi) methionine*** 

(0.05 mCi} 
Weight dpm/mg Weight dpm/mg 
(g) (g) 

Lyophilized animals 48 - 99 - 
Fatty acid methyl esters 0.14 913 0.095 7.615 
Crude sterol fraction 0.28 309 0.32 1.137 
Calysterol (after acetylation 
in the hot and 
chromatography) 0.10 35 0.085 177 
Calysterol (after conversion 
to the diols mixture and 
chromatography) 0.02 23 0.012 243 

*Labelled precursors were fed to the animals by addition of 5 ml of 
aqueous solution to the aquarium (50 1); 10 days after the adminis- 
tration, the animals were taken, washed and frozen at -20 ~ ** Spe- 
cific activity 62 mCi/mmole. *** Specific activity 56 mCi/mmole. 

rucosa s resu l ted  in no r ad ioac t ive  sterols,  b u t  A.  poly- 
poides and  A.  verrucosa c o n v e r t e d  v e r y  eff ic ient ly  
choles tero l  in to  19 -nor -cho les t anoP  and  3f l-hydroxy-  
m e t h y l - A - n o r - 5 a - c h o l e s t a n e  s, respect ively .  So we could 
conc lude  t h a t  sponges  are u n a b l e  to  syn thes ize  de novo  
t h e i r  s terols  bu t ,  a t  leas t  in t he  case of 2 Axinella species, 
t h e y  modi fy  tile s terols  t a k e n  up  f rom t h e  diet .  
A f u r t h e r  r e m a r k a b l e  s t r u c t u r a l  v a r i a n t  in s tero id  bio- 
synthes is ,  in  which  t he  a t t a c h m e n t  of ' e x t r a '  c a rbon  
a t o m s  to t he  n o r m a l  choles terol  ske le ton  a t  C-23 is 
exemplif ied,  is now rep resen ted  b y  ca lys te ro l  (1), t he  
p r inc ipa l  s terol  c o m p o n e n t  (ca. 90% of t he  t o t a l  s terol  
con ten t )  of t h e  sponge  Calyx niceaensis 9, where  i t  occurs  
a c c o m p a i n e d  b y  2 m i n o r  ye t  u n u s u a l  sterols,  choles ta-5-  
ene-23-yn-3fi -ol  (2) and  23-e thylcholes ta-5 ,23-dien-3f i -o l  
(3) ~o. 
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