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d a y  wh ich  b e c a m e  progress ive ly  severe  in  case of dose 
0.4 m g  deve lop ing  in to  a h e a v y  scab  3 days  a f t e r  t he  
t r e a t m e n t .  Scab  h a d  also fo rmed  on t h e  o t h e r  4 rats .  
Whi le  t h e  0.4 m g  dose lef t  p i nk i s h  scars,  t he  spots  t r e a t e d  
w i t h  t h e  2 lower doses deve loped  smal l  t u f t s  of ha i r  w i t h  
t ime.  On inc reas ing  t he  dose of t h e  toxic  oil (1 mg), t h e  
an ima l s  died w i t h i n  5-6  days.  The  obse rved  level  of t ox ins  
( abou t  3-5  mcg /g  of seeds) w h e n  c o n s u m e d  t h r o u g h  t he  
ora l  r ou t e  m a y  no t  be  suff ic ient  to  cause  s y m p t o m s  of a 
mycotox icos i s  immed i a t e l y ,  b u t  p ro longed  inges t ion  m a y  
be  f a t a l  9 and  is, therefore ,  cause  for a la rm.  
A n o t h e r  i m p o r t a n t  o b s e r v a t i o n  m a d e  d u r i n g  th i s  s t u d y  
is t he  inc idence  of s econda ry  in fec t ion  of saff lower  seeds 
b y  c o n t a m i n a t i o n  w i t h  the  in fec ted  ones. Surface-s ter i l -  
ized (0.1% aq. HgC12) h e a l t h y  seeds of saff lower  were 
k e p t  on  t he  funga l  co lony  on  a P D A  m ed i um .  On t h e  
second day,  t he  seeds were r e m o v e d  a n d  d iv ided  in to  2 
par t s .  One p a r t  was  k e p t  w i t h  an  equa l  n u m b e r  of h e a l t h y  
seeds in asept ic  condi t ions ,  a t  21~ for 30 days.  The  
spores  a n d  myce l ia  f rom t h e  second p a r t  were r e m o v e d  
b y  successive wash i ng  w i t h  mercur i c  chlor ide  so lu t ion  and  
ster i le  dis t i l led water .  These  were t h e n  k e p t  w i t h  a n  equa l  
n u m b e r  of h e a l t h y  seeds as descr ibed  above .  Af te r  in-  
c u b a t i o n  for 30 days,  t he  seeds were t r a n s f e r r e d  asep-  

t i ca l ly  on  s ter i l ized P D A  p la tes  a n d  t he  l a t t e r  were in-  
c u b a t e d  a t  21~ W i t h i n  72 h, t he  fungus  a p p e a r e d  on  
all  seeds a n d  fo rmed  colonies a r o u n d  them.  The  presence  
of t h e  fungus  inside a n d  outs ide  the  seeds was also t e s t ed  
b y  the  b l o t t e r  t e c h n i q u e  1~ These  resu l t s  would  seem to  
i nd ica t e  t h a t  t he  seeds wh ich  ca r ry  spores  on  t h e i r  surface  
and  those  bea r ing  m y c e l i u m  on t h e i r  p a r e n c h y m a t o u s  
t i ssues  can  b o t h  serve as sources  of t he  inocu lum.  Con- 
sequent ly ,  t he  fungus  is capab le  of in fec t ing  n o t  on ly  
i m m a t u r e  seeds in field condi t ions ,  i t  can  also p e n e t r a t e  
t he  h a r d  core of m a t u r e  seeds d u r i n g  h a r v e s t  a n d  s torage.  
F u s a r i u m ,  wh ich  was r ega rded  as one a m o n g  wel l -known 
'f ield fungi  ' n ,  ha s  t h u s  been  found,  for  t he  f i rs t  t ime,  to  
i n v a d e  seeds even  d u r i n g  s torage.  In  t rop ica l  count r ies ,  
where  w a r m  and  mo i s t  c l imates  prevai l ,  t h e  inc idence  of 
s e c o n d a r y  in fec t ion  of seeds could be  v e r y  h igh  and,  
therefore ,  would  invo lve  h i g h  tox in  r i sk  in m a n  a n d  
animals .  
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Summary. The  abso lu t e  con f igu ra t i on  of a nove l  ch i ra l  neuro lep t i c  a g e n t  SU 23397 (I) was  d e t e r m i n e d  b y  O R D  com- 
pa r i son  of ( + ) - 5 - m e t h o x y  d i h y d r o  coumar i l i c  acid (VIII ) ,  a s y n t h e t i c  p recursor  of SU 23397 (I), w i t h  ( + ) - d i h y d r o  
coumar i l i c  acid,  whose  abso lu te  con f igu ra t i on  is k n o w n  ~. Th i s  a s s i g n m e n t  was  conf i rmed  b y  ox ida t ive  d e g r a d a t i o n  
of ( + ) - 5 - m e t h o x y  d i hyd r o  coumar i l i c  acid V I I I  to  D - ( + ) - m a l i c  acid. 

The  a n t i p s y c h o t i c  a c t i v i t y  of a nove l  ch i ra l  neuro lep t i c  
agent ,  SU 23397 (I) was  r ecen t l y  descr ibed  b y  2 cl inical  
g roups  a,t. I t  h a s  been  p rev ious ly  r e p o r t e d  w i t h  o t h e r  
p o t e n t  neu ro lep t i c  agents ,  e.g. oc toc lo thep in  5 a n d  b u t a -  
c lamol  s, t h a t  on ly  one e n a n t i o m e r  of t he  r acemic  d rug  is 
ac t ive .  SU 23397 (I) is t he  neu ro l ep t i ca l ly  ac t ive  (-)-  
e n a n t i o m e r  of such  a r acemic  d rug  (II).  W e  now  descr ibe  
t h e  d e t e r m i n a t i o n  of t h e  abso lu te  con f igu ra t ion  of 
SU 23397 (I) b y  b o t h  a chiro  op t ica l  m e t h o d  and  b y  de-  
g r a d a t i o n  to a f r a g m e n t  of k n o w n  abso lu t e  conf igura t ion .  
SU 23397 (I) was  or ig ina l ly  prepare~d b y  H u e b n e r  b y  re-  
so lu t ion  v ia  t he  N - a c e t y M - p h e n y l  a l an ine  sa l t  of t he  
r a c e m a t e  I I  ~. The  r a c e m a t e  I I  was  p r e p a r e d  b y  a l k y l a t i o n  
of t he  commerc i a l l y  ava i l ab le  (Aldr ich Chemica l  Co.) 
t r i a za sp i rodeeanone  ( I I I )  w i t h  t he  b r o m o  d i h y d r o  benzo-  
f u r a n  I V  7 (scheme 1). T he  b r o m o d i h y d r o  b e n z o f u r a n  I V  
was p r e p a r e d  b y  r eac t ion  of 2 -a l ly l -4 -me thoxy  phenol ,  
o b t a i n e d  f rom a Claisen r e a r r a n g e m e n t ,  w i t h  b r o m i n e  in 
t he  presence  of a base.  Th i s  c o m p o u n d  I V  is also ava i l ab le  
commerc i a l l y  (Alfred B a d e r  Chemicals) .  
I n  o rder  to  p rov ide  a more  ef f ic ient  syn thes i s  of SU 
23397 (I), i t  was  necessa ry  to  i n t roduce  t he  ch i r a l i t y  
ear l ier  in  t he  s y n t h e t i c  scheme a n d  v ia  a n  i n t e r m e d i a t e  
wh ich  could be  ep imer ized  a n d  t h u s  be  recycled.  ( :~)-5-  
m e t h o x y  d i h y d r o  coumar i l i c  acid V I I  was  such  a n  in te r -  
med ia te .  D i h y d r o  coumar i l i c  acid h a d  been  resolved  v ia  
i t s  a m p h e t a m i n e  sa l t s  s a n d  t he  abso lu te  con f igu ra t i on  of 
t h e  e n a n t i o m e r s  d e t e r m i n e d 9  ( •  coumar i l i c  
acid (VI), m.p.  211-213~ was syn thes i zed  b y  t h e  pro-  

cedure  of T a n a k a  1~ a n d  reduced  in 91% yield  b y  sod ium 
a m a l g a m  in  d i lu te  aqueous  base  s to  t he  p rev ious ly  un-  
descr ibed  ( 4 - ) - 5 - m e t h o x y  d ihyd ro  coumar i l i c  acid (VII) ,  
m.p.  99-102~ (ex benzene) .  Th i s  acid V I I  was  resolved  
v ia  i ts a m p h e t a m i n e  sa l ts  as was  done  for  t he  u n s u b -  
s t i t u t e d  acid s. The  sa l t  o b t a i n e d  w i t h  1 -amphe tamine ,  
m.p.  159-162 ~ (ex acetone) ,  y ie lded t h e  ( + ) - 5 - m e t h o x y  
d i h y d r o  coumar i l ic  acid (VII I )  [m.p. 81 -83~  (ex ben -  
zene /pe t  e the r ) ;  [~)5 + 37 ~ (CHC13)] on  t r e a t m e n t  
w i t h  cold 6N HC1. This  acid V I I I  was  reduced ,  b y  1 h 
re f lux  in T H F  w i t h  excess LiA1Ha, to  t he  ca rb ino l  I X  
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([c~]~ - 49 ~ (CHC13)), which was not  character ized bu t  
used direct ly.  The  carbinol  I X  was dissolved in pyr id ine  
and reac ted  wi th  p- toluene sulfonyl chloride. The  tosyla te  
X [m.p. 80-81~ (ex. ether) [ ~ ] ~ - 6 9 . 5  ~ (CI-tCls) ] was re- 
ac ted  in D M F  wi th  the  t r iazaspi rodecanone I I I  and 
Na~CO3 as a ca ta lys t  to give in 56% yield, SU 23397 (I). 
The  SU 23397 (I) obta ined  by  this procedure  (scheme 2) 
was ident ical  in all respects wi th  t h a t  ob ta ined  by  re- 

solut ion o! the  racemate  I I  (scheme 1). Therefore,  t he  
de te rmina t ion  of the  absolute  conf igurat ion of SU 23397 
(I) can be accomplished by  establishing the  absolute  con- 
f igurat ion of ( + ) - 5 - m e t h o x y  d ihydro  conmari l ic  acid 
W i l l ) .  
The  O R D  curve, to l imits  of exper imenta l  capabi l i ty  a t  t h a t  
t ime,  i.e. ~ 300 m~x, of ( - ) -dihydro coumari l ic  acid, had  
been published,  i.e., [q~]ss9-30~ [~]400-110~ [q~]320 
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-260 o11. This m a y  be described as a plain negat ive  dis- 
persion curve. The  absolute  conf igurat ion of ( + ) - d i h y d r o  
coumari l ic  acid has been r igorously established by  oxida-  
t ive  degradat ion  to (+) -D malic  acid 9. (+ ) -5 -Me thoxy  
d ihydro  coumari l ic  acid V I I I  has a plain posi t ive 
O R D  curve  in this  area, ([q)]350+350~ [~]325+600~ 
[~013n+1200 ~ and its ( - ) -enant iomer  has a plain ne- 
ga t ive  curve. ( + ) - 5 - M e t h o x y  dihydro coumari l ic  acid 
(VIII)  m a y  therefore  be presumed to have  the  same ab- 
solute conf igura t ion  as ( + ) - d i h y d r o  coumari l ic  acid, i.e., 
the  R-conf igurat ion.  Nevertheless ,  a chiroopt ical  com- 
parison, where the  chromophores  are different,  does no t  
p rovide  a r igorous proof  of configurat ion,  a l though this  
is of ten done ~2. I t  is preferable  to e i ther  conver t  one 
chromophore  to the  o ther  ~8 or effect  a chemical  corre- 
lation. 
The  m e t h o x y  alcohol  I X  could be readi ly  demethy la ted ,  
bu t  a t t e m p t s  to reduc t ive ly  r emove  the  phenolic  hydro-  
xy l  group by  the  usual  me thods  were not  successful. In-  
stead, ( + ) - 5 - m e t h o x y  d ihydro  coumari l ic  acid (VIII)  
was ozonized in acetic acid (scheme 3) by  essent ial ly the  
same procedure  as t h a t  described by  Bonner"  for ( + ) -  
d ihydro  coumari l ic  acid. No change in [e]n was observed 
af ter  the  acid V I I I  had  stood overn igh t  a t  room tem-  
pera ture  in acetic acid. Therefore,  no racemiza t ion  was 
an t ic ipa ted  as a consequence of the  react ion conditions.  
( + ) - 5 - M e t h o x y  dihydro coumari l ic  acid (VIII)  (500 mg) 
was dissolved in acetic acid (10 ml) and t rea ted  wi th  
ozonized air a t  room t empera tu r e  for 24 h. The acetic 

acid solution was then  t rea ted  wi th  30% H~O2, 10% Pd/C 
and concent ra ted  to dryness. Oxalic acid was r emoved  
v ia  its calcium salt  as described by  Bonner  ~ The residue 
was ch romatographed  on Dowex 50 resin (H + form). 
E lu t ion  wi th  50% aqueous acetic acid yielded the  ma jo r  
fract ion.  This mater ia l  was dissolved in me thano l  and 
t rea ted  wi th  excess e theral  d iazomethane.  The resul t ing 
yel low oil was chromatographed  on a lumina  (neutral  I I I ) .  
E lu t ion  by  e ther -methanol  (1: 1) gave a main  f ract ion 
ident i f ied by  t ie as s l ight ly impure  me thy l  D- (+ ) -ma la t e  
(36% of theory).  This  oil was distil led in a ho t  box in 
vacuo.  The dist i l late which had  laID + 10.1 ~ (c = 1.00 
acetone) (reported" [el}0 + 11.4 ~ (c = 1.10 acetone)), 
was shown to be me thy l  D- (+ ) -ma la t e  by  compar ison  
[tic (silica. get /ethyI  acetate) ; NMR,  IR]  wi th  an au then t ic  
sample prepared f rom the  commercia l Iy  avai lable  acid 
(Aldrich Chemical  Co.). Thus, the absolute conf igura t ion  
of ( + ) - 5 - m e t h o x y  dihydro coumari l ic  acid (VIII)  is 
r igorously established as the  R-configurat ion,  and in t u r n  
the  absolute  conf igurat ion of SU 23397 (I) as the  R-  
conf igurat ion 14. 
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Summary. The synthesis  of a novel  cannabinoid  conta in ing a 1, 8-cineol moie ty  (1) is described. I t  is much  less bio- 
logically ac t ive  than  Al - te t rahydrocannabinol .  

We  wish to repor t  the  synthesis  of a novel  cannabinoid  1 
conta in ing  a 1,8-cineol residue. Tile fo rmat ion  of 1 was 
observed dur ing  our  studies on cannabielsoin 2a, which 
is a decarboxyla t ion  p roduc t  of the  na tu ra l ly  occurr ing 
cons t i tuen t  of hashish,  cannabielsoic  acid 2b .  In  an  
earl ier  publ ica t ion ~ we conf i rmed the  gross s t ruc ture  of 
cannabie lsoin  3 and revised the  repor ted  4 conf igurat ion 
a t  C~ to t h a t  shown in 2 a on the  basis of a s tereochemical ly  
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unambiguous  synthesis  2 of 2 a  f rom 3. Independent ly ,  
Shani  and Mechoulam 5 arr ived a t  s imilar  conclusions 
while working on the  cannabielsoic acid series. 
We  have  found t h a t  when cannabielsoin is ref luxed in 
benzene in the presence of a catalytic amount of p- 
to luenesulphonic  acid i t  undergoes an in t ramolecu la r  
cycl izat ion in essent ial ly quan t i t a t i ve  yield. On the  basis 
of N M R  and mass spectral  evidence,  we can securely 
assign s t ructure  1 to this  novel  cannabinoid:  [eJn 25 - 
21.2~ (c 1.55, e thanol) ;  N M R  (CC14) 6.07, 6.00 (2, aro- 
matics),  5.30 (br, 1, OH), 4.50 (d, 1, j = 10 Hz, C~-H), 
3.97 (dd, 1, J2,3 = 10 lYz, Ja,, = 3 Hz, C3-H), 2.02 (m, 
1, C4-H), 1.13 (s, 3, CI-CHa), 0.88 (t, 3, ~o-CH3). The  
positions of the  CI and C 8 me thy l  groups agree wi th  those 
repor ted  for 1,8-cineole; the  magni tude  of the  coupling 
cons tan t  for protons  at  C~ and C 3 is in accord wi th  t h a t  
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