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The convers ion of 6 to  ty ros ine  was accompl ished  by  
hyd rogena t i on  (CH3CO2H, 5% Pd-C, 24 h a t  r.t.  and  
pressure) of a par t ia l ly  purif ied sample,  ob ta ined  by  
f rac t iona t ing  the  crude mater ia l  on silica gel co lumn in 
ch lo rophorm-methano l ,  1:1. 

Tile ester  7 was synthes ized  f rom hyd roxy l amine  hydro-  
chloride and  p - h y d r o x y p h e n y l p y r u v i c  acid and  sub- 
sequent  m e t h y l a t i o n  wi th  CH2N 2 of the  resul t ing  oximi-  
noacid e. 

To our knowledge,  c o m p o u n d  6 is the  second oxime so 
for de tec ted  f rom n a t u r a l  sources, oximino-succinic  acid 
being known to  occur in p lan t s  7 

Summary .  The occurrence f rom a mar ine  sponge of 4- 
h y d r o x y p h e n y l p y r u v i c  acid oxime is good evidence t h a t  
an oxime (4) is the  b iogenet ic  precursor  of aero th ionin  (I), 
homoaero th ion in  (2) and  aeroplysinin-1 (3), b r o m i n a t e d  
metabo l i t e s  isolated f rom Verongia  sponges.  
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B a r b a t o l ,  a N e w  D i t e r p e n o i d  f r o m  a Sideri t i s  arborescens  S a l z m .  s u b s p e c i e  ~ 

Cont inuing our s tudies  on d i te rpenes  of genus Sideritis 
p lan t s  (family Labia tae)  endemic  in the  Iber ian  Penin-  
sula 2-4, we have  examined  the  composi t ion  of a subspecie 
of Sideritis arborescens Salzm. collected near  Ba rba t e  
(Cddiz). F r o m  the  to ta l  d i te rpene  componen t s  we have  
now isolated a compound  a l ready described,  siderol ~, plus 
a new di terpene% barba to l  (1), C20H3608, m.p.  100-105 ~ 
(from n-hexane) ,  E~ ~0o _ 13.6 ~ (c, 0.25, E tOH) .  

The I R - s p e c t r u m  of I exhib i t s  s t rong  - - O H  absorp t ion  
(3340 cm -1) and  no - - C O -  bands .  Ace ty la t ion  of 1 yields 
a d iace ta te  2 [m.p. 102-103 ~ (from E t O H : H 2 0 ) ,  ~c~ 1 ~)0o + 
18.5 ~ (c, 0.42, CHC13) ~, the  I R - s p e c t r u m  of which  is devoid  
of - - O H  absorpt ions .  I t  seems plausible t h a t  the  th i rd  
oxygen a t o m  of ba rba to l  is involved in an e ther  linkage. 
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The N M R - s p e c t r u m  of 2 shows a 1 H qua r t e t  a t  6 5.03, 
X pa r t  of an  A B X  sys tem ( J x ,  8.75 Hz;  JxB 2.65 Hz), 
assigned to the  geminal  p ro ton  of a secondary  ace toxyl  
group. Be tween  ~ 3.90 and 4.63 there  are 8 lines, the  AB 
p a r t  (VA 4.49 6 and  VB 4.10 6; JAB 12 Hz), or ig ina ted  by  
the  2 p ro tons  of an ace ty la ted  p r ima ry  alcohol. Two 
acetoxyl  groups  a t  6 2.10 and 2.02, and  5 me thy l  s ingle ts  
a t  b 1.21 (6H, a t t a ched  to  carbon a toms  bear ing  an 
e thereal  oxygenT), 0.84 (3-H) and 0.79 (6H) are also 
observed.  These da t a  po in ted  toward  a s t ruc tura l  hy p o t h -  
esis based on the  labdane  skeleton wi th  an 8, 13-cyclic 

e ther  and two h y d ro x y l  groups on the  e thy l  side chainS. 
The presence of a - - C H O H  --CH2OH grouping a t t a ched  

to C-13 is s u b s t a n t i a t e d  by  the  p roduc t s  ob ta ined  by  
t rea t ing  ba rba to l  wi th  HIO4 in e thanol  solution. Formal -  
dehyde  (identified as the  d imedone  derivat ive)  and an- 
o ther  a ldehyde  are formed.  The lat ter ,  w i t h o u t  fu r the r  
character iza t ion,  was t r e a t ed  wi th  Jones '  reagent  af fording 
an acid 3 EC19H32Oa, E~] ~3 ~176 --  50 ~ (c, 0.81, CHC13) ] the  
m.p.  of which E149-152 ~ (from n-hexane)]  is ident ica l  
wi th  a subs tance  previous ly  descr ibed as the  15-noracid 
der iva t ive  ob ta ined  f rom ( - - ) -13-ep imanoyl  oxideg. 
Moreover,  m.p.  and opt ical  ro ta t ion  of 3 are identical ,  
a l though  of opposi te  sign the  lat ter ,  wi th  those  recorded 
for the  enant iomer ic  15-noracid 7. Thus ba rba to l  m a y  be 
a 14, 15-dihydroxy der iva t ive  of ent-8, 13 f l -epoxylabdane.  

In  order  to conf i rm th is  hypothes is ,  ( - - ) -13-ep imanoyl  
oxide (4) was t r ea t ed  wi th  osmium te t rox ide  in E t20 :  
d ioxane (1:1) solut ion yielding quan t i t a t i ve ly  two  14, 15- 
diols epimeric  a t  C-14 and  easily separa ted  on silica gel 
p repa ra t ive  pla tes  e luted wi th  CHC13:MeOH (19:1). The 
less polar  c o m p o n e n t  (11% of the  total) and  i ts  d iace ty l  
der iva t ive  are ident ical  in all respects  (m.p., m.m.p . ,  
E~D, I R  and NMR) wi th  ba rba to l  and  its d iaceta te .  

The absolute  s t e reoehemis t ry  of the  secondary  alcohol 
on C-14 was es tabl ished as follows. The mos t  polar  1~ diol 
ob ta ined  by osmyla t ion  is compound  5 E89% of the  total ,  
m.p.  108.5-109.5 ~ (from n-hexane) ,  ~J ~~ --19.3 ~ (c, 
0.31, CHC13) ~, which under  control led condi t ions  can be 
t r ans fo rmed  into the  mono tosy la t e  6 ~m.p. 38 40 ~ (from 
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n-hexane),  [~] ~)0o _31 .4  ~ (c, 0.48, CHCI3)~; compound  6 
on react ion wi th  Na and benzy lmercap tan  in D M F  affords 
the  benzyl th ioe ther  7 (a syrup). Desulfurat ion (Raney/Ni)  
of 7 yields the alcohol 8 [m.p. 51-53 ~ (from E t O H : H 2 0  ), 
[ ~ ] L  s~ --11.2 ~ (c, 0.73, CHC13) ~. HOREAU'S method  of 
par t ia l  resolut ion n applied to 8 affords ( - - ) -e -phenyl  
butyr ic  acid defining as 14 S the  absolute  configuration.  
On the  o ther  hand, appl icat ion of BREWSTER'S 12 'benzoate  

zz A. HOREAU and A. NOUAILLE, Tetrahedron Left. 1971, 1939. 
12 j .  R. BREWSTER, Tetrahedron 13, 106 (1961). 
13 The authors thank Dr. J. 13ORJA, Botany Department, Faculty of 

Pharmacy, Madrid, for the collection and botanical classification 
of the plant material and Dr. ]3. M. FRAGA, Department of Organic 
Chemistry, University of La Laguna (Tenerife, Canary Isles) for a 
sample of (--)-13-epimanoyl oxide. 

rule '  to compounds  8 and 9 Em.p. 168-169 ~ (from E t O H :  
H~O), ~ ]  ~)so + 11.9 ~ (c, 1.54, CHC13) ] also define as S 
the  absolute  s tereochemis t ry  of C-14. 

Therefore  barba to l  (1), ep imer  at  C-14 of compound  5, 
is ent-8, 13fl-epoxylabdane-14 S, 15-diol. 

Rdsumd. Un nouveau  diterp~ne, barba to l  (1), a 6t6 isol6 
d 'une  sous-esp~ce de la Sideritis arborescens Salzm. (La- 
bi6es) et sa s t ructure  a 6t6 6tablie comme 6tant  ent- 
8, 13 f l-epoxylabdane- 14 S, 15-diol. 
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Metabolism i n  P o r i f e r a - V .  B i o s y n t h e s i s  o f  19-Nor-Stanols: Conversion of Cholesterol into 
19-Nor.Cholest.an~ols by th~ Sponge Axinella polypoides \, 

Sponges have  p roved  to be s6urces of unusual  sterols, 
including new pa t te rns  of side2dtiain al~y!a}ion 1 and 
modified te t racycl ic  nuclei2, 3. 

We have  previous ly  shown t h a t  A. verrucosa, which 
contains  3f l -hydroxymethyl -A-nor-5e-s te ranes  as sole 
sterol components ,  readi ly  t ransforms the cholesterol  
nucleus into the  A-nor-choles tane nucleus. The ve ry  low 
incorporat ion of r ad ioac t iv i ty  from aceta te  into these 
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stanols led to the  conclusion t h a t  in the  sponge the  A-nor-  
stanols arise main ly  by  modif icat ion (ring-A contract ion) 
of d ie tary  sterols 4. 

In  this paper  we are concerned wi th  the  origin of 19- 
nor-stanols  (1-8) in the  sponge Axinella polypoides, in 
which the  usual sterols are also absent  e. 

In  two separate  exper iments ,  A. polypoides, mainta ined  
in well-aerated sea water  a t  14 C, was fed with  labelled 
aceta te  and cholesterol by addi t ion  of aqueous  (acetate) 
and ethanolic (cholesterol) solutions to the  aquaria.  

Sterols were recovered as a free sterol fract ion by 
ch romatography  on silica gel of the  l ight  pe t ro leum ex t rac t  
of the  lyophil ized tissues, while f a t t y  acids were obtained 

. f rom the  subsequent  ch lorophorm-methanol  ext rac t  by  
saponificat ion procedure and then  purified, after con- 
version into me thy l  esters, by  ch roma tog raphy  on silica 
followed by  dist i l lat ion at  250~ (experimental  details 
are given in ref. 5). Crude sterols recovered from sponges 
fed wi th  aceta te  were crystal l ized and fur ther  purified, 
af ter  conversion to acetates,  by  chromatography  on 
silica followed by  crystal l izat ion.  The free sterols from the  
cholesterol incubations,  af ter  crysta l l izat ion from metha-  
nol, were hydrogena ted  over  P t /C  and subsequent ly  
oxidized wi th  d ichromate  to yield the  corresponding 3- 
ketones 6. The la t te r  were added to carrier  5 ~-cholesten-3- 
one, b romina ted  in acetic acid to the  2, 4-dibromo-deriva-  
f ives which were dehydrobromina ted  wi th  l i th ium car- 
bona te- l i th ium bromide  in d ime thy l fo rmamide  to give a 
mix ture  of phenols  (derived f rom 19-nor-stanols) and 
cholesta-1, 4-dien-3-one 7. The mix tu re  was then  submit ted  
to a silica gel prepara t ive  TLC (benzene-ether 9: 1). The 
phenol f ract ion (Rf 0.8) was purif ied to cons tant  specific 
ac t iv i ty  by  crystal l ization,  ace ty la t ion  and fur ther  silica 
gel prepara t ive  TLC (benzene). 
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6 19-Nor-stanols have the same TLC Rf on silica gel as cholesterol s. 
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