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label led e thano l ,  whereas  a H - N M R  studiesT, s on  t he  
c a m p h a n o y l  d e r i v a t i v e s  conf i rmed  t he  pro-R abso lu te  
con f igu ra t ion  of t he  e x c h a n g e d  h y d r o g e n  a tom.  
The  above  resu l t s  opened  the  way  to s y n t h e t i s e  t he  
requ i red  (IR)  [1-aH, 2Hal 3 -pheny lp ropano l ,  us ing  sod ium 
boro t r i t i i de  as p r i m a r y  3H source. Thus ,  i n c u b a t i o n  of 
(IS) E1-2H~I 3 - p h e n y l p r o p a n o l  (4, Hs  = 2H), 99% dx, 
10 mmoles ,  w i t h  ( IRS)  [1-3H] e thanol ,  1 mmole ,  a b o u t  
100 mCi, o b t a i n e d  u p o n  NaBSH4 r educ t i on  of ace ta lde -  
hyde ,  gave  (1 R) [1-3H, 2Ha~ 3 - pheny l p r opano l  (4, H R = 3H, 
Hs  = 2H), 4.5 mCi /mmole ,  99 d 1, in nea r ly  q u a n t i t a t i v e  
chemica l  and  overa l l  accep tab le  r ad iochemica l  yields. 
Convers ion  to (4R) E4-3H,2Ha] D , L - h o m o s e r i n e  and  to 
the  (4S)- isomer  was car r ied  on as r epo r t ed  5 a n d  p roceeded  
w i t h o u t  t r i t i u m  loss. 
R e p e t i t i o n  of th i s  t y p e  of expe r imen t s ,  us ing  [1-~H2] 
2 - p h e n y l e t h a n o l  or un labe l l ed  3 and  EI-~H2] e thano l ,  

i nd ica t ed  a negl igeable  isotopic  exchange ,  t h u s  sugges t ing  
t h a t  a t  p r e sen t  the  labe l l ing  p rocedure  r epo r t ed  is 
u n s u i t a b l e  for t he  syn thes i s  of 3H, 2H-asymmet r i ca l l y  
label led ser ine if a h igh  3H-specific a c t i v i t y  is requi red .  
However ,  since (IS) [1-2Ha] 2 - p h e n y l e t h a n o l  (3, Hs  = 2H) 
is o b t a i n e d  in growing  cu l tu res  of Willia anomala H a n s e n  
f rom [1-2H~I 2 -pheny l  e t h y l a m i n e  t h r o u g h  a process  
wh ich  we now- k n o w  f rom e x p e r i m e n t s  w i t h  a s y m m e t r i -  
ca l ly  label led  amine  to invo lve  r e m o v a l  of t he  pro-R 
h y d r o g e n  a t o m  f rom the  pos i t ion  ~ to  the  n i t rogen  a tom,  
followed b y  r educ t ion  of t he  i n t e r m e d i a t e  p h e n y l a c e t a l -  
dehyde ,  e x p e r i m e n t s  des igned to  i n t roduce  t r i t i u m  in 
t he  Ce-C 2 alcohol  in the  r e d u c t i o n  s tep  are in progress.  

8 H. Gerlach and B. Zagalak, J. chem. Soc. chem. Commun. 1973, 
274. 
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Summary. F r o m  cu l tu re  f i l t r a tes  of Fusicoccum amygdali, Del., a new c o m p o u n d ,  whose  s t r u c t u r e  cor responds  to 1,2,3- 
t r i h y d r o x y - p - m e n t h a n e ,  ha s  been  isolated.  I t s  d i scovery  is of some in t e r e s t  since, to  our  knowledge,  i t  is t he  f i rs t  t ime  
t h a t  a m o n o t e r p e n o i d  is i so la ted  f rom a mic roorgan i sm.  

S u b m e r g e d  cu l tu res  of Fusicoccum amygdali, Del. h a v e  
been  k n o w n  to  p roduce  fusicoccin 3, a h i g h l y  p h y t o t o x i c  
d i t e rpene  glucoside,  a long  w i t h  a n u m b e r  of closely r e l a t ed  
co -metabo l i t e s  4-n,  e ach  w i t h  a cha rac t e r i s t i c  d i t e rpene  
aglycone.  An  e x t r e m e l y  careful  s epa ra t i on  of t he  compo-  
n e n t s  of cu l tu re  f i l t r a t e s  a l lowed us to  isolate  a n  en t i r e ly  
di f ferent ,  nove l  c o m p o u n d  possess ing t he  p a r a - m e n t h a n e  
skele ton.  Spect roscopic  a n d  chemica l  ev idence  r epo r t ed  
below Showed i t  to  be of s t r u c t u r e  I. To our  knowledge,  
th i s  is t he  1st case t h a t  a m o n o t e r p e n o i d  h a d  been  i so la ted  
f rom cu l tu res  of a mic roorgan i sm.  F u r t h e r  s tudies ,  how-  
ever,  are r equ i red  to  a sce r t a in  w h e t h e r  or n o t  I r ep resen t s  
a t r ue  m e t a b o l i t e  of Fusicoccum amygdali, Del. 
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C o m p o u n d  I was  o b t a i n e d  in low (0.5%) yields  b y  ex t en -  
sive a n d  r epea t ed  c h r o m a t o g r a p h i c  f r a c t i o n a t i o n  of t he  
res idue lef t  in e t h y l  a ce t a t e  a f t e r  c rys t a l l i za t ion  of t he  
m a j o r  me tabo l i t e .  Severa l  c rys ta l l i za t ions  f rom benzene  
of the  newly  i so la ted  p r o d u c t  gave  w h i t e  p r i sms  m.p.  
86-87 ~ I t s  mo lecu la r  f o r m u l a  C10H2003 resu l t ed  f rom 
e l e m e n t a l  analysis .  T he  I R - s p e c t r u m  (CC14) showed s h a r p  
b a n d s  a t  3625 a n d  3575 cm -1 i nd i ca t i ng  t he  presence  of a t  
leas t  2 alcoholic  func t ions .  The  1 H - N M R - s p e c t r u m  (in a 
3 : 1 m i x t u r e  of CDC13 a n d  DMSO-d6, a t  100 MHz) revea led  
the  presence  of 2 s e c o n d a r y  a n d  1 t e r t i a r y  h y d r o x y l  
groups.  I t  also showed  t h a t  the  molecule  has  1 s econda ry  
i sopropyl  a n d  1 t e r t i a r y  m e t h y l  g roup  and,  f u r t he rmore ,  
ha s  a ful ly  s a t u r a t e d  h y d r o c a r b o n  backbone .  
The  a b o v e  f ind ings  m a y  read i ly  be  a c c o m o d a t e d  in t he  
m o n o t e r p e n o i d  s t r u c t u r e  I a  w i th  the  fol lowing ass igned  
1 H - N M R - p a r a m e t e r s :  deDe13-t-DMSO = 0.98 (6H, d, 6.7 Hz  

9 - C H  3, 10 -CH3);  1.32 (3H, s, 7 -CH3);  1.66 (1H, m, 
Cs-H);  3.13 (1H, d, 4 Hz,  exchangeab le ,  C n - O H ) ;  3.33 
(1H, s, exchangeab le ,  C x - O H )  ; 3.45 (1H, dd,  3 Hz, 4.8 Hz,  
C 2 - H ) ;  3.79 (1H, d, 3 Hz, exchangeab le ,  C2OH); 4.03 
(1H, ddd,  2 Hz, 4 Hz, 4.8 Hz, C 3 - H )  ppm.  The  s tereo-  
c h e m i s t r y  of the  molecule  was de r ived  on t he  basis  of t he  
fol lowing a r g u m e n t s .  
The  m a g n i t u d e  of t he  v ic ina l  coupl ing  c o n s t a n t  J34 (2 Hz) 
suggests  t h a t  t he  s u b s t i t u e n t s  a t  C 3 and  C, a re cis or iented .  
I n  fact ,  a s suming  t h a t  c o n f o r m a t i o n a l  free energies of 
s u b s t i t u e n t s  in I a  are nea r ly  a d d i t i v e  (2.15, 1.7 and  0.7 
k c a l - m o l e  -1 for iPr ,  CH 3 and  O H  groups,  respectively12),  
t r a n s  d iax ia l  a r r a n g e m e n t  of C 3 and  C 4 s u b s t i t u e n t s  m u s t  
be g rea t ly  des tabi l ized,  whereas  t h e i r  d i equa to r i a l  o r ien ta -  
t ion  is expec t ed  to  resu l t  in  a m u c h  h igher  va lue  of J34 
(approx.  8-10). A m o n g  t he  poss ible  2 cis conformers ,  t he  
1 w i th  ax ia l  iP r  and  equa to r i a l  C a - O H  would  again  give 
rise to  a g rea te r  Ja4 ( a p p r o x i m a t e l y  5 Hz) and,  also t he  

1 Istituto di Tecnica e Legislazione Farmaceutica, Universit~ di 
Perugia, Perugia, Italy. 

2 NMR Laboratory, Central Research Institute of Chemistry, 
Budapest, Hungary. 

3 A, Ballio, M. Brufani, C. G. Casinovi, S. Cerrini, W. Fedeli, R. 
Pelliceiari, B. Santurbano and A. Vaciago, Experientia 24, 631 
(1968). 

4 A. Ballio, C. G. Casinovi, G. Randazzo and C. Rossi, Experientia 
26, 349 (1970). 

5 A. Ballio, C. G. Casinovi, M. Framondino, G. Grandolini, F. 
Menichini, G. Randazzo and C. Rossi, Experientia 28, 126 (1972). 

6 A. Ballio, C. G. Casinovi, M. Framondino, G. Grandolini, G. 
Randazzo and C. Rossi, Experientia 28, 1150 (1972). 

7 K.D. Barrow, D. H. R. Barton, Sir Ernst Chain, U. F. W. Ohn- 
sorge and R. P. Sharma, J. Chem. Soc. Perkin I, ]973, 1590. 

8 A. Ballio, C. G. Casinovi, V. D'Alessio, G. Grandolini, G. Ran- 
dazzo and C. Rossi, Experientia 30, 844 (1974). 

9 A. Ballio, C. G. Casinovi, G. Grandolini, G. Randazzo, C. Rossi 
and M. Sorrentino, Experientia 30, 1108 (1974). 

10 A. Ballio, C. G. Casinovi, G. Grandolini, M. Pomponi, G. Ran- 
dazzo and C. Rossi, Gazz. chim. ital. 105, 647 (1975). 

11 A. Ballio, C. G. Casinovi, G. Grandolini, M. Marta and G. Ran- 
dazzo, Gazz. chim. ital. 105, 1325 (1975). 



15. 3. 1978 Specialia 299 

cor responding  conformat iona l  s ta te  mos t  p robab ly  would 
have  a low popula t ion .  Hence,  in the  favored cis ar range-  
ment ,  the  iPr  group is equator ia l  and  the  C 3 - O H  axial.  
The relat ive or ien ta t ion  of C 3 - O H  and C a - O H  groups  fol- 
lows f rom the  observed value of Jaa- Vicinal diols are known 
to  exh ib i t  5.6 and  2.3 Hz 3-bond 1H-1H couplings for rela- 

- - -OH 

I 

rive or ien ta t ions  of the  OH groups  t h a t  correspond,  respec- 
t ively,  to the  t rans  diaxal  and cis a r r a n g e m e n t  in a non-  
d i s to r ted  cyc lohexane  skeleton13. The measured  value of 
4.8 Hz therefore  suggests  t h a t  bo th  C a OH and C a OH 
are axial. F u r t h e r  cor robora t ion  to th is  conclusion was 
p rov ided  by the  magn i tude  of the 2 J~co~ coupl ings  (3 
and  4 Hz, respect ively,  for C a - H  and C 3 -H) .  These 
couplings are known to depend  on the  prefer red  ro ta t iona l  
o r ien ta t ion  of the  OH group which,  in turn ,  reflects  its 
steric in terac t ions  wi th  ne ighbour ing  groups  14. In  vicinally 
di- and  t r i - subs t i tu t ed  6-membered  ring sys tems  equator ia l  
hyd roxy l  groups  usual ly exh ib i t  a higher  (6 7 Hz) JHco~ 
couplings, whereas  axial ly  or iented OH groups sys tem-  
at ical ly show lower values (3-4 Hz) 1< 

1H-NMR furnished no di rect  in format ion  regard ing  the  
o r i en ta t ion  of the  subs t i t uen t s  a t  C~, a l t hough  the  line- 
w i d t h  of the  7 -CH 3 p ro tons  (1.6 Hz) sugges ted  the  oc- 
currence  of a 4-bond W-coupl ing  wi th  one of the  C 6 
m e t h y l e n e  protons ,  typica l  of axial ly  or ien ted  m e t h y l  
groups  i t  
Tile s t e r eochemis t ry  a t  C 1 was conclusively  d e m o n s t r a t e d  
by  conver t ing  the  new p ro d u c t  in to  i ts  ace ton ide  and  sub-  
s equen t  ace ty la t ion  of the  la t ter .  ~H-NMR showed the  
acylable  OH to be a t  C 3, i.e. the  ace ton ide  fo rma t ion  
occurred wi th  the  pa r t i c ipa t ion  of C 1 - O H  and C a - O H .  
Since the  s t e reochemis t ry  of th is  react ion requires  t h a t  
the  2 alcoholic func t ions  be cis one to  ano ther ,  in the  
prefer red  conformat ion  the  OH group at  C 1 m u s t  be 
equator ia l  and the  Cl -methy l  axial.  
The s t e reochemis t ry  of the  molecule is d isp layed  by  I. 
Synthes i s  of the  racemic m e n t h a n e  tr iols is in progress  
and will be r epo r t ed  in a separa te  publ ica t ion .  
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Summary. The isolation and spect ra l  da t a  of a new furanoid  f a t t y  acid ob ta ined  f rom 2 Sarcophyton soft-corals  is re- 
por ted .  

Most recent ly ,  the isolation f rom fish lipids of a whole 
series of furane conta in ing  long-chain f a t t y  acids, of the  
general  s t ruc tu re  1, have  been repor ted  1. 

R 1 R2 
\ / 

C~3(CH2) J/o \ /\(CHJ .COIH 
1 R1, R~ : H, CH 3 in 2 5 n : 7-12 
l a  R1, R 2 = CH a m 4 n =  2 

(Me-ester) 

We wish to represen t  here the  isolation for the  1st t ime 
of a new member  of th is  series l a  (R 1 R a = CH 3, m -- 4, 
and n = 2, as the  Me-ester  in abou t  0.04% dry weight) 
f rom a d i f ferent  mar ine  organism namely ,  f rom a soft  
coral. Compound  l a  could be revealed in the  pe t ro l -e ther  
f rac t ion of 2 species of Sarcophyton, S. glaucum and S. 
gemmatum, while in S. decaryi and 2 o ther  Sarcophyton sp. 
it was absent .  Compound  l a  has been assigned the  m e t h y l  
3 ,4 -d imethy l -5 -n -pen ty l fu ry lp rop iona te  s t ruc tu re  on the  
basis of the  following evidence.  IR(CCla): 1740, 1598w, 
1365, 1220, 1168, 1122, 1035, 990, 710 c m - I . U V  (MeOH) : 
)-max 225 nm(e 7,400), pos i t ive  Ehr t ich  tes t  for furane 
rings. N M R  (CDCI3, 270 MHz);  6 3,66s(OCH3), 2.84t (J 
7.6 Hz, 2H) 2, 2.58t (J 7.6 Hz, 2H) a, 2.47t(J = 7.6, 2H), 
184s(3H), 1.82s(3H), 1.21 1.31m(4H) and 0.88t(J _ 7.0 
Hz, t e rmina l  methyl) .  13C-NMR (CDC13, 22.63 MHz):  
173,4s (CO2Me), 149.2s, 145.9s, 115.5s and 114.7s (the 
4 furane ring carbon atoms) 3, 51.5q (OMe), 33.1t, 31.5t 
28.4t, 26.1t, 22.5% 21.8% 14.0q (the t e rmina l  n -pen ty l -  

Me) and 8.3q (the 2 vinylic Me groups).  MS: m/e 
252.1694 (C15H2403, M +, 40%), 195.0993 (CllHlaO3, 
[M-C4Hg] +, 100%), 179.1426 (C12H190 , [M-CH2CO2Me], 
88%) and  135.0797 (CgHnO, 95%). The above  d a t a  
are in good ag reemen t  wi th  the  sugges ted  s u b s t i t u t e d  
furane sys tem4;  however ,  the  subs t i tu t ion  sequence,  
sugges ted  main ly  according to the 1H-NMRS and a 
specula t ive  b iosynthes is ,  d e m a n d e d  fu r the r  evidence.  
W a r m i n g  up of a solut ion of l a  wi th  maleic anhydr ide  in 
benzene  for 12 h gave the  expec ted  1:1 adduc t .  The 2 
m e t h y l  groups  signals  observed in the  1H-NMR s p ec t rum 
(6 1.67s and 1.68s) es tabl ished unequivoca l ly  the  3,4- 
posi t ion of the  Me-groups in l a .  The isolat ion of com-  
pound  l a  f rom a soft  coral is in te res t ing  f rom the  bio- 
syn the t i c  po in t  of view. The suggested 1,4-oxidat ion of 
f a t t y  acids, followed by  me thy l a t i on  and  consequence  
cycl izat ion to a furane ring, does no t  seem to be unique  
for fish and may  be a more  general  t r a n s f o r m a t i o n  which 
has  to be fu r the r  inves t iga ted .  
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