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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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expec ted  4, 5 for a cis-fused ring junc t ion ;  and the  observed 
coupl ing cons tan t  for pro tons  at  C~ and C 4 corresponds 7 
to t he  measured va lue  f rom the  Dreiding model  (approx. 
50 ~ The mass spec t rum (70 eV) shows a molecular  ion 
(M.+) a t  m/e  330 and major  f ragment  ions a t  205 (base 
peak,  4), 204, 148 and 147 consis tent  wi th  the  assigned 
s t ructure .  
T ransannu la r  r ing format ion  to give compound  1 requires 
a c is-or ientat ion of the  hydroxyl -  and isopropenyl-sub-  
s t i tuen ts  in 2 a and serves as conf i rmatory  evidence for 

the  s tereochemical  ass ignment  of the  Cl -hydroxyl  group 
as a (axial). Compound l ,  t e s t e d  in mice for over t  sym- 
p tomato logy ,  produced mild ca ta ton ia  a t  10 mg/kg  (i.v.). 
In  the  same tes t  Al - t e t r ahydrocannab ino l  is ac t ive  a t  
0.5 mg/kg  s. 
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Summary. Hir t in  (3) and an tho thecol  (2) have  been correla ted by  conversion of each to the  der iva t ive  (10). 

A large number  of furanoid t e t ranor t r i t e rpenes  (limo- 
noids) have  been isolated f rom members  of the  Meliaceae 
and Ru taceae  1. These show a great  va r i e ty  and com- 
p lex i ty  of s t ruc ture  bu t  are re la ted biogenet ical ly  and 
can be fur ther  classified on the  basis of skeletal  modif ica-  
t ions into subgroups.  The  s implest  of these are te t ra -  
carbocycl ic  and 4 of this group, cedrelone (1)2, s, an tho-  
thecol  (2)4-7, h i r t in  (3) and desacetylh i r t in  (4)7,8, are 
fur ther  charac ter ized  by  the  presence of a diosphenol  in 
r ing B. The  s t ruc ture  of cedrelone (1) has  been defined by  
X - r a y  analysis and recent ly  the  comple te  s te reochemis t ry  
of h i r t in  (3) and desace ty lh i r t in  (4) has  been  assigned 
f rom chemical"  and X - r a y  I~ data.  W e  now repor t  a cor- 
relat ion of h i r t in  (3) wi th  an tho theeol  (2). 

T r e a t m e n t  of the  diol (5) ~ in d ime thy l fo rmamide  wi th  
l i th ium iodide under  condit ions of halolysis 11,13 led to a 
mix ture  (44% ; 1: 1) of 6 C~THz407 (M+ 470), m.p.  197 to 
199~ and 7 C~nH3207 (M + 456), m.p. 213.5~ The spec- 
t ra l  character is t ics  of 6 UV[2max (EtOH) 210, 264 rim, 
er~x 7160, 8710~; IR[v 3413, 1709, 1675, 1590, 1495 and 
877 em-l~;  NMR(CDCla) [~ 0.72, 1.33 (2), 1.43, 1.48 (sin- 
glets, C-methyls),  4.07 (2H, broad singlet, I-I-11, H-12), 
3.93 (1 I-I, singlet, I-I-15), 3.69 (3H, singlet,  O-methyl)  and 
6.30, 7.39, and 7.43 (each 1H,  narrow mult iplets ,  furan 
protons)]  are in agreement  wi th  the  s t ructure.  The  spectra  
of 7 differed s ignif icant ly  only in the  absence of t he  
m e t h o x y  signal in the  N M R  and the  character is t ic  re- 
versible base shift  for the  diosphenol  in the  UV. The 
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