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F r o m  the  above  exper iments ,  it  is clear t h a t  the  pro- 
posed p r im a ry  sequence m a y  be close to  t he  na tu ra l  
p roduct .  However ,  o ther  a l ternat ives ,  such as a cyclic 
fo rmula t ion  or even N-ace ty l  and  N-formyl  der ivat ives ,  
can fi t  t he  known  chemical  data .  Note  t h a t  a molecular  
weight  m e a s u r e m e n t  on the  original  subs tance  is still 
necessary  in order  to  suppor t  a possible monomer ic  

z2 Since the free Ns-amino group in lysine will routinely give a 
positive ninhydrin reaction, then the natural peptide must possess 
blocking groups at both the glutamic acid and lysine residues. 

zs After this work was completed, a second synthesis appeared: 
H. LACKNER and N. TIEMANN, Naturwissenschaften 61, 217 
(1974). Although the product possessed a broader mp of 170-177% 
the chromatographic properties were said to be identical with our 
peptide. Unfortunately, a direct comparison was not possible be- 
tween the Seattle and G6ttingen peptides, due to a lack of addi- 
tional material from the latter group. In any event, little biological 
activity was found and it was concluded that a mistake existed 
in the original structural investigation. 

14 G. UNGAR, personal communication (June 5, 1975). The possible 
presence of some cofactor has been suggested as an explanation 
for the higher activity of the natural product. 

cyclic pep t ide  a r r a n g e m e n t  (for which several  possibil i t ies 
can be wri t ten)  l~. W h e t h e r  these  and o the r  compounds  
will yield t he  same enzymat i c  cleavage f ragments ,  m u c h  
less t h e  biological ac t iv i ty  of the  na tu ra l  p roduc t ,  is 
uncer ta in  a t  th is  t ime  13,1~. 

Summary. A pep t ide  isolated f rom ra t s  h a b i t u a t e d  to  a 

sound s t imulus  has  been given the  s t ruc ture  IZ-~lu-Ala-Gly- 
Tyr -Ser -Lys -OH.  A synthes is  of th is  co mp o u n d  afforded 
a p ro d u c t  t h a t  d i f fe ren t  f rom the  na tu ra l  mater ia l  on the  
basis of ch roma tograph ic  and  physiological  comparisons .  
The p roposed  sequence m u s t  therefore  be in error. 
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O c c u r r e n c e  of 4 - H y d r o x y p h e n y l p y r u v i c  Acid  O x i m e  

Sponges of the  family  Verongidae  p rov ide  a series of 
closely re la ted  compounds  which  m a y  be considered as 
metabo l i t es  of 3, 5-dibromotyros ine ,  including aero th ionin  
(1) 1, homoae ro th ion in  (2)1 and  the  nitr i le aeroplysinin-1 
(3) '~. 

The spiro sys t em in 1 and  2 could arise in var ious  ways,  
including nucleofilic a t t a ck  by  an oxime func t ion  on an 
arene oxide as shown in 4. Fol lowing cer ta in  suggest ions 
t h a t  ni t r i les  m a y  be der ived in vivo f rom ~-amino-acids 
by  w a y  of ~-keto- and  ~-oximino-acids  a, it  has  been 
specula ted  t h a t  the  oxime 4 could be also a l ikely pre- 
cursor  of the  ni tr i le  aeroplysinin-1,  as ind ica ted  in 51. 

We  now have  good suppor t  for the  hypo thes i s  of an 
oxime precursor  of these  compounds ,  by  isolat ing f rom a 
mar ine  sponge,  Hymeniacidon sanguinea, the  oximino-  
pyruv ic  acid 6. 

F resh  sponge (50 g, d ry  weigh t  af ter  ext rac t ion) ,  collec- 
t ed  near  Roscoff  4 (France), was  ex t rac ted  ( • 3) w i th  cold 
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in the  Mar ine  S p o n g e  Hymeniacidon sanguinea 
acetone  for 3 days ;  solvent  was r emoved  and the  aqueous  
residue was ex t r ac t ed  wi th  e ther  and  n-butanol .  Af te r  

evapora t ion ,  2 g n -bu tano l  soluble mate r ia l  was dissolved 
in H~O and  appl ied  to  a co lumn (2 • 20 cm) of Dowex  
50W-X2, H+ forml After  washing  wi th  1 N HC1, the  crude 
4 -hydroxypheny l -py ruv ic  acid oxime (6, 0.5 g) was 
e luted wi th  HzO. The N M R - s p e c t r u m  (deuter ia ted  ace- 
tone) showed 2 b road  double t s  (J 8Hz) cen te red  at  d 6.7 
and  7.2 for the  a romat ic  p ro tons  cons is ten t  wi th  a 1,4- 
d i subs t i t u t ed  benzene  sys tem and  a b singlet  a t  ~ 3.8. 
The UV, ~max 279 n m  (MeOH) ba thochromica l ly  shif ted 
b y  add i t ion  of alkali  to 290 nm, was indicat ive  for a phenol  
s t ruc ture .  

F u r t h e r  pur i f icat ion 5 was carried out  on the  pe rme thy l -  
der iva t ive ,  p repa red  wi th  CHIN,  (in methanol ,  1 h a t  
r.t .) or w i th  m e t h y l  iodide and  silver oxide in ch lo rophorm 
at  r. t .  PLC on silica gel (Merck F,54; e luent :  benzene)  of 
the  p ro d u c t  gave 7 (in ca. 50% yie ld  based on the  crude 

MeOH material) ,  as oil, M+/e 237; ~max 225 and  275 n m  (e, 

9,900; 2,370); •maxliquidfilm 1725, 1610 and  1510, 1040, 840 
and 815 cm-1;  d (100 MHz, CCI,, p p m  from TMS), 7.04 
(2H, d, J 8 Hz), 6.65 (2H, d, J 8 Hz), 4.00 (3H, s, OCH3) 
and  over lapping  2 sharp  singlets  centered  3.75 for 2 0 C H ~  
and the  benzylic  CH~. 

The s t ruc tu re  of 3- (4-hydroxyphenyl ) -2-oximinopro-  
pionic acid for th is  sponge metabol i t e  was def ini t ively  
p roved  by  conver t ing  6 to  tyrosine,  and  synthes iz ing  the  
me t h y l  3- (4-methoxyphenyl ) -  2 -methox imino-prop iona te  
(7). 

1 K. MOODY, R. H. THOMSON, ]~. FATTORUSSO, L. MINALE and G. 
SOOANO, J. chem. Soc. Perkin 1, 18 (1972). 

2 E. FATTORUSSO, L. MINALE and G. SODANO, J. chem. Soc. Perkin 
7, 16 (1972); L. MAZZARELLA and R. PULITI. Gazz. Chim. ital. 102, 
391 (1972). 

a B. B. STOWE, Fortschr. Chem. org. Nat. Stoffe 17, 248 (1959). 
A. AHMAD and I. D. S~ENC~R, Can..J. Chem.'38, 1625 (1960). 

a We are grateful to the Station Biologique de Roscoff (Nord- 
Finist~re, France) for their hospitality which enabled us to collect 
the sponge. 

5 Difficulty was experienced in purification of the natural compound 
because its facile conversion to the p-hydroxyphenylacetio acid. 
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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.  

G. CIMINO, S. Dt~ STEFANO and  L. MINALE 

6 Dictionary o/ Organic Compounds, 4th ed., (Lyre & Spottiswoode 
Publishers, London 1965), v. 3, p. 1794. 

7 A. J. VIRTANEN, A. A. ARHIMO, J. SUNDMAN and L. JXMES, J. 
prakt. Chem. 162, 71 (1943). 

Laboratorio per la Chimica di Molecole di 
Interesse Biologico del C .N .R . ,  Via Toiano 2, 
Arco Felice (Napoli, Italy), 
17 February 7975. 

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 

1 Part XXV in the series 'Studies on diterpenes from genus Sideritis'. 
For part XXIV see/3. RODRIGUEZ, S. VALVERDE, R. CUESTA and 
A. PEIr, IA, Phytochemistry, in press. 

2 C. VON CARSTENN-LICHTERFELDE, S. VALVERDE and B. RODRi- 
ouEz, Aust. J. Chem. 27, 517 (1974). 

3 W. A. AVER, J.-A. H. BALL, 13. RODRtGUEZ and S. VALVERDE, 
Can. J. Chem. 52, 2792 (1974). 

4 R. M. RABANAL, B. RODRtGUEZ and S. VALVERDE, Experientia 30, 
977 (1974). 

5 F. Ptozzi, P. VENTURELLA, A. BELLINO and P,. MONDELLI, 
Tetrahedron 24, 4073 (1968). 
Satisfactory elemental analysis have been obtained for all the 
products here described. 

7 j .  A. GILES, J. N. SGtIUMACHER, S. S. IV[IMS and E. 13ERNASEK, 
Tetrahedron 18, 169 (1962). 

s ]3. RODRiGUEZ and S. VALVERDE, Tetrahedron 29, 2837 (1973). 
9 D. H. MCLEAN and S. N. SLATER, J. Soc. Chem. Ind. 6d, 28 (1945). 

is This reaction sequence was carried out with the C-14 epimer due 
to lack of the natural epimer which is formed as a minor component 
only. 


