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subs t i tu t ion  on the  ni t rogen a tom (for example  to com- 
pounds  11 and 12) or reduct ion  of the  double bond in 
posi t ion 4, 4'  (to compounds  16~, fl) could be achieved by  
methods  which were well  developped for the  o ther  benzo- 
(4, 5)cyclohepta(1, 2-b)thiophene der ivat ivesK To tes t  
in rats  the  specifici ty of the  ovula t ion- inhib i t ing  ac t iv i ty  
of compound  9 (research number :  26-921), an a t t e m p t  
was made  to clarify the  s t ruc tu re -ac t iv i ty  re la t ionship 
wi th in  the  substance group. Methodological  and experi-  
men ta l  condit ions are described elsewhere L The ovula t ion-  

inhibi t ing ac t iv i ty  for each compound  af ter  0.5 mg/kg  
s.c. dose is presented in the  Table.  

The  following relat ionship was observed : 1. i t  seems t h a t  
the  methyl - radica l  in the  piper idin  ring and in the  tri-  
cyclic pa r t  of the  molecule favour  the  act ivi ty .  2. w i thou t  
the  double-bond be tween  piperidin-r ing and the  tr icyclic 
par t  (position 4), the  molecule is no t  act ive  a t  all. 

3 j .  M. BASTIAN, A. EBNSTHER, E. JUCKER; E. RISSI and A. P. 
STOLL, Helv. chim. Acta 49, 214 (1966). 
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Summary. Sys temat ic  f rac t ionat ion  of alcohol ex t rac t s  of Solanum pseudocapsicum showed t h a t  solacasine is the  main 
ant ibac ter ia l  const i tuent .  Based on phys iochemical  studies, a s t ruc ture  is proposed. 

Some years  ago Solanum pseudocapsicum L., commonly  
called Je rusa lem cherry  or  Chris tmas cherry,  was repor ted  
to possess ill v i t ro  b ioae t iv i ty  against  Mycobacterium 
tuberculosis~, ~ and solanocapsine was isolated and de- 
scribed as the  ac t ive  agent.  No ment ion  was made  of 
o ther  ac t ive  const i tuents .  Chemical  studies even tua l ly  
led to s t ruc ture  1 for solanocapsine ~-n. 

In  our hands,  co lumn and th in  layer  chromatographic  
examina t ion  of the  alkaloidal  port ions der ived f rom 
ethanol ic  ex t rac t s  of the  dried f lowering tops  of plants  
grown in the  Ohio Sta te  Un ive r s i ty  medicinal  p lan t  
garden revealed the  presence of solanocapsine and ad- 
di t ional  an t imicrobia l ly  ac t ive  agents. We  present  here 
evidence t h a t  the  best  character-ized of these, solacasine, 
isolated in 0.006% yield af ter  extens ive  chromatography ,  
most  l ikely possesses s t ruc ture  3. Solacasine, C~sHa6N20 2, 

KBr 3400, m.p.  215-220 ~ d.;  E~D + 2 9  ~ (Methanol);  %~ax 

EtOH end absorpt ion only;  1660 (C=N),  1600 cm -1, etc. ; Zmaz 
EIMS~2 M+ 442 (38%), 427(22%), 410(M+-MeOH, 10%), 
130(14%), 189(8%), 169(10%), 115(100%), 95(10%), 
93(10%), 83(10%), 82(16%), 73(22%),69(12%), 57(10%), 
56(28%) and 55(23%); CIMS t~ ( i - B u n ) M H +  443(100%) 
and m/e 411 (MH+-MeOH, 30%) (no o ther  peaks of 
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Laboratories, and Mr. E. FAIRCHILD Of our laboratories for the 
mass spectral data, to M:r. RUEY-PING LEu for the microbio- 
logical data, and to the NIH for grant No. AI-09846 in partial 
support of this work. 
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significant intensity),  forms a diacetate ,  C32HsoN204, 
m.p. 186-189 ~ .ChF 3440, 1720, 1660, 1510 and 1440 cm -1, 

Chf dm~ x 1.95 (s), E I M S  M+ 526, when reacted wi th  Ac20 / 
pyr id ine  for 18 h a t  65 ~ followed by  chromatography .  
When  t rea ted  wi th  sodium borohydr ide / formaldehyde  in 
the  modern  version of the  Eschweiler-Clark react ion 13, 
solacasine was conver ted  to a t r i -N-methy l  d ihydro  
analog 4, C31H54N202, (t~IMS 12, M + 486(5%), 471(12%), 
454(M+-CHaOH, 53%), etc.) Reac t ion  of solacasine wi th  
NaBHa alone led to a d ihydro der iva t ive  2, C2sH~sN202, 
E I M S  1~ M + 444(9%), 429(22%), 412(M+-MeOH, 64%), 
343(10%), 171(100%), 144(11%), 139(18%), 112(21%), 
111(24%), 82(20%), 70(46%), 56(25%), etc., p icrate  salt, 
m.p. 178-182 ~ The common loss of me thano l  from the  
molecular  ion in the  mass spectra  of these der ivat ives ,  
coupled wi th  an analogous loss of water  by solanocapsine 
in its E l M S  12 (M+ 430 (7%), 412 (M+-HOH, 100%)) and 
CIMS le ( i -Bul l )  MH + 431 (100%), 413 (MH+-HOH 20%) 
no o ther  significant  peaks), the  general  s imi lar i ty  in 
spectra and propert ies  suggested s t ruc ture  3 as mos t  
l ikely for solacasine. Fu r the r  suppor t  can be found in ti le 
f ragmenta t ion  pat terns .  The mass spectra of steroidal  
a lkamines are complex~*, bu t  the  presence or  absence of 
cer ta in  f ragments  has diagnost ic  value. In  par t icular  
cleavages a) and b) reveal  a great  deal  about  the  s t ructure  
of rings A and /3. In  this  context ,  the  presence of signi- 

f " . a _ - ~ b  b ~ X~ + ~ . . . ~ ' - . . . ~  

It 

rn/e 54+ X+Y m/e 80+X+Y 

f icant  ions a t  m/e 56 and 82 in the  E l M S  of 1, 2 and 3, 
and the  lack of pairs of ions a t  m/e 70 and 96 in the  same, 
argue tha t  the  ' ex t ra '  me thy l  group of 3 is unl ikely to be 
a t t ached  to a carbon of ei ther  ring A or B and t h a t  the  
poin t  of unsa tu ra t ion  mus t  also be elsewhere. Ions m/e 
84(55%) and 110(20%) in the  E I M S  of the  Eschweiler-  
Clark p roduc t  are consistent  wi th  t h a t  v iew as are thei r  
re la t ive  intensit ies (2: 1) i~. 

These inferences received s t rong suppor t  when sola- 
casine and solanocapsine were conver ted  to a common  
in te rmedia te  (2). Solanocapsine (1) was dissolved in cold, 
d ry  methanol  and a slow s t ream of d ry  HC1 gas was int ro-  
duced i n t e rmi t t an t l y  over  22 h a t  which t ime  no more 1 
was present  upon TLC examinat ion .  Two main products  
were separa ted  by  sephadex LH-20  and silica gel chro- 
matography .  The  more major  of these two had  ident ical  
TLC mobi l i ty  in mixed  spot  exper iments  in 5 systems, an 
ident ical  mass spec t rum (EIMS),  and formed an ident ical  
picrate  salt  (m.p. and IR-spec t rum)  when compared  wi th  
2 prepared by  hydr ide  reduct ion  of 3. The remaining  poin t  
of uncer ta in ly  in the  s t ructure  is the  s te reochemis t ry  of 
the  ketal  moie ty  in 3, bu t  otherwise these exper iments  are 
ra t ional ized by  this formula t ion  for solacasine. 

The  in v i t ro  ant imicrobia l  ac t iv i ty  of these materials ,  
using an agar-di lut ion s t reak assay 15, is as follows: 

~icroorganism Compound 
7 2 3 4 

Staphylococcus aureus (6538P)" 100 b 100 12.5 100 
Mycobacterium smegmatis (607B) 100 100 5.0 100 
Candidaalbicans (10231) 100 50 2.5 50 

~American type culture collection number, b[zg/ml. 

The  re la t ive ly  small  s t ruc tura l  difference be tween 1 
and 3 is nonetheless accompanied  by  a large difference in 
an t ibac ter ia l  potency.  In  v ivo  eva lua t ion  of 3 is in pro-  
gress. The o ther  agents  are no t  po ten t  enough to war ran t  
fur ther  s tudy.  
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Summary. (--)-Sfi-Hydroxymethyl-Al-tetrahydrocannabinol (THC) 1, a novel  analog of A 1, is shown to be as ac t ive  
as A1-THC and twice as act ive  as AI(*)-THC in the  dog a taxia  test.  

We have  recent ly  repor ted  a the synthesis of (--)-Sfi- 
hydroxymethy l -Al - t e t r ahydrocannab ino l  (THC) (I), a 
novel  analog of A1-THC. In  tha t  paper,  we s ta ted t h a t  
compound  1 exhib i ted  THC-l ike  over t  central  nervous  
systems (CNS) s y m p t o m a t o l o g y  in rodents  a t  1.0 mg/kg  
(i.v.). In  the  present  communicat ion ,  we confirm these 
results and compare  the ac t iv i ty  of 1 wi th  A 1- and AI<*) - 
THC ' s  in mice and dogs, and show that ,  in the  lat ter ,  
compound  1 is a t  least  as act ive  as A1-THC and twice 
as ac t ive  as AI(*)-THC. This is the  first example  of a 

modif icat ion in the  geminal  me thy l  pa r t  of the  molecule 
of A1-THC, a l though a few examples  have  been repor ted  
in the  A3,4-THC series. The  ac t iv i ty  of 1 is notewor thy ,  
since in the  A3,~-THC's i t  has been shown t h a t  t he  
geminal  me thy l  group affords op t imum ac t iv i ty  4-6. 
However ,  no similar  h y d r o x y m e t h y l  der iva t ive  is known 
in the  A 3,4- series for a direct  comparison wi th  1. 

A1-THC and other  cannabinoids  produce a character-  
istic effect in dogs, which includes s tat ic  and dynamic  
ataxia,  hyperf lexia  and decreased act ivi ty .  This dog 


