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Summary. (1R)/[1-aH.~HA~3-Pheny!propano1, the  key in t e rmed ia te  in the  synthes is  of (4R)~ [4-3H, 2H,] D,LbO.n!o- 
_serinee and of the 'e~s) - i somer ,  is ob ta ined  f rom (1 S)I[1-2H,] 3Lphenylpropanol and (1 RS)IEL~I-3H] et-hlanol upon  incuba t ion  
wi th  yeas t  alcohol dehydrogenase  and NAD+;  under  similar  condi t ions  2 -phenyle thanol  undergoes  ve ry  small  ex- 
change  with'!172H? ! e tha}~o!; 

The mechan i sm of pyr idoxa l  p h o s p h a t e  (PLP) d e p e n d e n t  
enzymic  react ions  of the  amino acids serine (1) and  homo-  
serine (2) has been  in t e rp re t ed  1,2 on the  basis  of the  
proper t ies  of the  Schiff  base formed be tween  enzyme-  
bonded  P L P  and  the  amino acids on the react ion p a t h -  
way. In fo rma t ion  on the  confo rmat ion  of the  enzyme-  
bonded  in t e rmed ia t e s  d ic ta ted ,  in tu rn ,  f rom the  na tu re  
and  the  geom e t ry  of the  enzymes  act ive sites, is being 
cur ren t ly  ob ta ined  f rom the  s tereochemical  analysis  of a 
selected set  of enzymic  react ions  using serine (1)3~-h and 
homoser ine  (2) 4 a symmet r i ca l ly  labelled wi th  isotopic 
hydrogen.  
However ,  inves t iga t ions  on the  mechan i sm of enzymic  
react ions  of the  above amino  acids involving m e t h y -  
lene -+ m e t h y l  convers ion require  t h a t  samples  of amino 
acid a symmet r i ca l ly  labelled wi th  deu te r ium and  t r i t ium 
in the h y d r o x y m e t l l y l e n e  group are available,  and a 
synthes is  of the  enan t iomer ic  forms of L-serine (1) 
s tereospecif ical ly labelled wi th  deu te r ium and  t r i t i um 
in posi t ion 3, based on enzymic  exchange procedures ,  
has  been repor ted  ah. 
We outl ine here  the  resul ts  of expe r imen t s  des igned to  
ob ta in  the  alcohols :3 and 4, the  key in t e rmed ia te s  in our  
syn theses  of a symmet r i ca l ly  labelled 1 ab and 25, a sym-  
metr ica l ly  labelled wi th  3H and ~H at  pos i t ion  1. The 
general  procedure6 repor ted  for stereospecific labell ing of 
alcohols involving enzymic  reduc t ion  of the  labelled 
a ldehyde,  if used for mul t ip le  isotopic labelling, seemed 
here no t  to be of facile appl ica t ion  due to the  na tu re  of the  
a ldehydic  species involved.  We therefore  t u rned  our  
a t t en t i on  to the  exchange  react ion 7 of a deu te r ium a tom 
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at  pos i t ion 1 of 3 -pheny lpropano l  (4) for a pro-R hydro-  
gen a t o m  carr ied on by  f e rmen t ing  baker ' s  yeast .  In the  
expec ta t ion  t h a t  the  exchange  migh t  be the  consequence  
of the  revers i l i ty  of the  N A D - d e p e n d e n t  dehydrogenase  
react ion,  leading even tua l ly  to the  d i s t r ibu t ion  of t he  
pro-R hydrogen  species r emoved  f rom 3-pheny lpropano l  
(4) to give the  reduced form of the  cofac tor  in the  pro-R 
posi t ion of all the  alcoholic species p re sen t  in the  fe rmen-  
t a t ion  mix ture ,  and  t ak ing  p a r t  to th is  t y p e  of equilibria,  
we incuba ted  3 -pheny lpropano l  (4), 3.7 mmoles ,  w i th  
puri f ied yeas t  alcohol dehydrogenase  (EC 1.1.1.1, ex 
Boehringer) ,  30 mg, NAD+, 40 mg and  1-monodeuter io-  
e thanol ,  15.6 mmoles,  in 200 ml of phospha te -g lyc ine  
buffer,  p H  9, room t empera tu r e ,  and found in the  
3-phenylpropanol  isolated af ter  15, 40 and 70 h the  
presence  of 15%, 25% and 30% , respect ively ,  of d 1 
species. Tile expec ted  deu te r ium co n t en t  of 4 for an 
equi l ibr ium d is t r ibu t ion  of deu te r ium in the  pro-R 
posi t ion of the  2 alcohols is 400/0 . C o m p l e m e n t a r y  results  
were ob ta ined  using ~1-2H2] 3-phenylpropanol  and un- 
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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.  
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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  
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