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Results. GC-MS analysis on 1% OV-17 showed only one 
peak  which exhib i ted  m/e  138(18) as the molecular  ion 
wi th  a base peak  a t  m/e  107 and o ther  large peaks at  m/e 
77(16), 53(5), 51(5) and 39(5). Comparison of re ten t ion  
t imes  (isothermal, 150~ and mass spectra of the un- 
known mater ia l  wi th  those of syn the t ic  fl-(o, m, and p- 
hydroxypheny l )e thano l  prepared  by l i th ium a luminum 
hydr ide  reduct ion  of the  corresponding me thy l  esters, 
p - m e t h o x y m e t h y l  phenol  and 2-phenoxyethanol  indicated 
t h a t  the  na tura l  mater ia l  was f l - (p-hydroxyphenyl)e tha-  
nol. The base peaks of all 3 hyd roxypheny l  e thanol  iso- 
mers and the  p - m e t h o x y m e t h y l  phenol  were ident ical  
while t h a t  of 2 -phenoxyethanol  was m/e  94. The me thoxy-  
me thy l  phenol  elutes s ignif icant ly  earl ier  than  the  hydro-  
x y p h e n y l  e thanols  and the  isomers of the  l a t t e r  can be 
dis t inguished from bo th  thei r  i so thermal  gas chromato-  
grams and thei r  mass spectra.  Bo th  the  m and o isomers 
h a v e  s ignif icant ly  higher  m/e  77(35) and m/e  108(67,22). 
When  f l - (p-hydroxyphenyl)e thanol  was placed on the  
perch of a galago, the  animals  responded to it  in a way  

which was never  observed wi th  any  o ther  odorants  (in- 
cluding its isomers). The galago, s lowly and del iberately,  
placed its open m o u t h  over  the  t rea ted  spot. This  response 
appeared to place ei ther  the  inside of the  m o u t h  or the  
back  of the  tongue in con tac t  wi th  the perch, and thus  
cons t i tu ted  a h ighly  d is t inc t ive  type  of b i t ing  behavior .  
Discussion. Scent  mark ing  is impor t an t  in the  social bio- 
logy of m a n y  pr imates ,  and the  chest  gland of G. cras- 
s icaudatus  is f requent ly  ut i l ized as a mark ing  gland.  
Field observat ions  of G. senagalensis indicate  t h a t  galagos 
f requent ly  mark  the i r  terr i tor ies  6 and the  chest  gland 
secret ion m a y  possess an i m p o r t a n t  pheromona l  role for 
these animals.  However ,  we are unable to in te rpre t  the  
pa t icu la r  significance of the  oral presenta t ion  to sites 
marked  wi th  f l - (p-hydroxyphenyl)e thanol  and the  exac t  
funct ion  of this compound  remains to be de termined.  
Nevertheless ,  wi th  the  ident i f icat ion of this first  a romat ic  
compound  in the exocr ine secretion of a pr imate ,  i t  m a y  
be possible now to explore  scent  mark ing  in p r imates  in 
te rms  of defined chemical  releasers of behavior .  

( - ) - ( R ) - l - O - G e r a n y l g e r a n y l g l y c e r o l  f rom the b r o w n  alga Di lophus  fasciola  1 

V. Amico,  G. Oriente,  M. Piat te l l i ,  C. Tringali ,  E. Fat torusso,  S. Magno and L. Mayol  

Istituto di Chimica Organica dell' Universit~ di Catania, viale Doria, 1-95725 Catania (Italy), and Istituto di Chimica 
Organica dell' Universitd~ di Napoli, via Mezzocannone, 1-16-8013d Napoli (Italy), 25 January 1977 

Summary. A novel  e ther  lipid, ( - ) - (R)- l -O-geranylgeranylg lycero l  (1), has been isolated f rom the  brown alga Dilophus 
faseiola and its s t ruc ture  p roved  by  spectroscopic methods  and chemical  degradat ion.  

A m o n g  the  b rown algae, members  of the  fami ly  Dic tyo-  
taceae  are a par t icu la r ly  r ich source of new na tura l  com- 
pounds2. Dur ing  the  course of our  search for novel  me- 
tabol i tes  of Medi te r ranean  macroalgae,  we have  now 
inves t iga ted  a fur ther  species, Di lophus fasciola (Roth) 
Howe,  belonging to the  same family.  
Material and methods. Chloroform ex t rac t ion  of the 
freeze-dried alga gave a green oil which was chromato-  
graphed on silica gel using increasing concent ra t ions  of 
e ther  in l ight  pe t ro leum as the  eluent.  Repea ted  chro- 
m a t o g r a p h y  of the  more p o l a r  f ract ions even tua l ly  re- 
sul ted in the isolat ion of ( - - ) - (R) - l -O-gerany lgerany lg ly-  
cerol (1) (0.15% yield, d ry  weight  of alga) as a colourless, 
viscous l iquid,  E~JI~ --2.1 ~ (c 1.5 in CHC13). 
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Results and discussion. Compound  1, Vmax (liquid film) 
3300 cm -1 (OH), had  molecular  formula  C~H4003 (high 
resolut ion mass spec t romet ry  m/e  364.2972; calculated 
for C~3H4003 364.2977). The  I R -  and UV-spec t ra  of 1 
indica ted  the  absence of carbonyl  and conjuga ted  sys tem 
in the  molecule.  On ace ty la t ion  wi th  acetic anhydr ide  in 
pyridine,  1 afforded the  d iace ta te  2 (M + m/e  448), oily, 
[~]D - -8 .4  ~ (c 1.5 in CHCIa), v,nax 1750 cm -1, which 
showed no h y d r o x y l  I R  absorpt ion.  Thus  2 of the oxygen  
funct ions  of I were assigned to 2 hydroxyls  (which mus t  
be vicinal ,  since 1 gives a pos i t ive  per iodate  test), the  
remain ing  oxygen  be iag  p robab ly  invo lved  in an ether  
l ink (~max 1150 cm-1). These results  and the  mass spec- 
t r u m  which indica ted  c leavage of the  molecular  ion wi th  

loss of 92 ainu (CzHsO3) suggested t h a t  1 mus t  be a C,0 
1-ether of glycerol.  Indeed,  the  P M R  spec t rum of 2 in 
CC14 conta ins  all the  required pro ton  signals3: a) singlets 
for 2 ace ty l  protons  a t  6 1.98 and 2.01, b) an A B X  sys tem 
(AB-part ,  4.20 d, JAB 14 Hz ;  X-par t ,  4.98 d, obscured by  
over lapping  wi th  the  signal of v inyl  protons) which could 
be assigned to the  -CH(OAc)CH2OAc group and c) a 
double t  a t  6 3.43 assigned to -CH~O-.  I r rad ia t ion  a t  
6 4.98 simplif ied the  AB-pa r t  in to  an AB sys tem and a t  
the  same t ime  collapsed the  double t  a t  6 3.43 to a singlet. 
The s t ruc ture  of the  addi t ional  C,0-moiety could be de- 
duced f rom the  remain ing  P M R  signals ~b 1.60 (9H, s, 
3 v inyl  Me's),  1.67 (6H, s, 2 v inyl  Me's), 2.03 (12H, m, 6 
>C=CHCH2-) ,  3.94 (2H, d, J 7 Hz, >C=CHCH~O-) ,  
5.10 (3H, b, >C=CHCH~-)  and 5.29 (1H, bt,  
> C=CHCH20-)] ,  which closely paral leled those repor ted  4 
for a l l - t rans-geranylgeraniol .  
A t  this  j unc tu re  it  became apparen t  t h a t  the  new com- 
pound  mus t  be represented by  the  formula  1, which is 
also suppor ted  by the  f r agmenta t ion  pa t t e rn  in the  MS 
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which ,  bes ides  M + (m/e 364), inc ludes  d iagnos t i ca l ly  im- 
p o r t a n t  peaks  ~ for M+-CsHo (m/e 295), M+-C3HsO a (m/e 
272), M+-CsHsO3-CH3 (m/e 257), M+-CaHsO3-C3H 7 (m/e 
229), M+-C3HsO3-CsH 9 (m/e 203), M+-C~HsO3-C10H17 
(m/e 135), C7H9+ (m/e 93), C6H9+ (m/e 81), C5H9 + (base, 
m/e  69) and  Calls+ (m/e 41). 
T h e  s t r u c t u r e  was  con f i rmed  b y  r educ t i on  w i t h  s o d i u m  
in N H  3 and  E t O H  a t  - - 4 5 ~  which  a f forded  a l l - t rans -  
2, 6, 10, 1 4 - t e t r a m e t h y l h e x a d e c a - 2 ,  6, 10, 14- te t raene  (M+ 
m/e  274) as t he  m a i n  p roduc t ,  iden t i f i ed  b y  c h r o m a t o -  
g raph ic  a n d  spect roscopic  compar i son  w i t h  an  a u t h e n t i c  
spec imen.  
Since re la ted ,  n a t u r a l l y  occurr ing,  h igher  glycerol  
1-e thers  (chimyl,  b a t y l  and  se lachyl  alcohols),  all pos-  
sessing t h e  S conf igura t ion ,  in  d i lu te  ch lo ro fo rm so lu t ion  
are s l igh t ly  d e x t r o - r o t a t o r y  e, t h e  opt ica l  r o t a t i o n  of 1 
sugges ted  t h a t  t h i s  c o m p o u n d  could poss ib ly  possess t he  
oppos i te  R conf igura t ion .  Th i s  fea tu re  was conf i rmed  b y  
us ing  t h e  genera l  m e t h o d  for  t he  con f igu ra t iona l  correla-  
t i on  of alcohols  descr ibed  b y  Mislow v. R e a c t i o n  of 1 w i t h  
p - to luenesu l f iny l  chlor ide  y ie lded a m i x t u r e  of d ias te reo-  
mers  wh ich  b y  r eac t i on  w i t h  m e t h y l m a g n e s i u m  iodide 

gave  a p r e p o n d e r a n c e  of ( - - ) - ( S ) - m e t h y l - p - t o l y l  sul- 
foxide.  
U n t i l  now  h ighe r  g l y c e r o l  e the r s  w i t h  po ly i soprenoid ic  
h y d r o c a r b o n  cha ins  h a v e  b e e n  found  on ly  in e x t r e m e l y  
ha loph i l i c  s a n d  ac idophi l ic  bac te r i a% I t  is i n t e r e s t i ng  to 
no t e  t h a t  all t hese  lipids, as well  as 1, possess t h e  ' un -  
n a t u r a l '  con f igu ra t i on  of t h e  glycerol  moie ty .  
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Summary. The  syn thes i s  of t h e  n o n a p e p t i d e  < G l u - G l u ( O M e ) - T r p - A l a - V a l - G l y - H i s - P h e - M e t - N H  v co r re spond ing  to  t h e  
fo rmu la  of t he  (Glu-OMe) 2-1itorin, is descr ibed.  The  c o m p o u n d  ha s  t he  same  chemica l  a n d  biological  p roper t i e s  of t h e  
second bombes in - l ike  pep t i de  e x t r a c t e d  f rom t he  skin  of t he  A u s t r a l i a n  frog L i to r i a  aurea .  

W e  br ie f ly  r e p o r t  t he  syn thes i s  of a n o n a p e p t i d e  of 
fo rmula  < Glu-Glu  (OMe)-Trp-Ala -Va l -Gly-His -Phe-Met -  
NHz  1 (XI) ,  co r r e spond ing  to  t he  p roposed  sequence  of t he  
second  bombes in - l i ke  pep t i de  of t he  skin  of t he  A u s t r a l i a n  
frog L i to r i a  aurea ,  i.e. Glu(OMe)Mi to r in~ .  R e l e v a n t  in-  
f o r m a t i o n  on t he  synthes is ,  accompl i shed  b y  c o n v e n t i o n a l  

so lu t ion  me thods ,  is s u m m a r i z e d  ill t h e  f igure and  t he  
t ab le .  
The  c o n d e n s a t i o n  of Boc-His(Tos)  w i t h  P h e - M e t - N H  2 v ia  
t he  Geiger  p rocedure3  (DCCI + H O B T )  gave  the  de tosy-  
l a t ed  ~ t r i p e p t i d e  I (El. ~ = 0.32 His ;  Es. s = 0.45 His)~. 
The  f inal  coupl ing  was ca r r ied  ou t  b y  t he  modif ied  azide 
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Synthesis of Glu(OMe}~-litorin. 


