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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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(--)-8fl-Hydroxymethyl-A1-Tetrahydrocannabinol: A Novel Physiologically Active Analog of d 1- 
Tetrahydrocannabinol ~ 
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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 
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a tax ia  t e s t  is well d o c u m e n t e d  ~, s and is known  to provide  
the  bes t  corre la t ion wi th  ac t iv i ty  in m a n  ~. This  t e s t  has  
been fu r the r  ref ined and s e m i q u a n t i t a t e d  b y  one of u s9  
Af te r  drug admin i s t r a t i on  (i.v. in e thanol  and  Emulphor )  
i n d e p e n d e n t  observers  ra te  the  effect  of each dose on 

6[~Z5~OH O o ~ 
: [ ' ~ O ~ 0 5  H1, 05H,1 OH 1 A~-THC 

every  dog using a behaviora l  r a t ing  scale of zero (no 
effect) to  6 (dog lies p ros t r a t e  on the  floor) and the  mean  
of the i r  scores a t  peak  ac t iv i ty  is calculated.  A compar i -  
son of c o m p o u n d  1 wi th  A ~- and  z]l(6)-Tt-IC's ~b in th is  tes t  
is shown below. The mean  scores are given wi th  t he  num-  
ber  of dogs t e s t ed  in parenthes is .  In  addi t ion,  compo u n d  
1 showed a m i n i m u m  effect ive dose (MED) for a tax ia  and  
'popcorn  effect '  ~0 at  1.0 mg/kg  (i.v.) in mice. In  t he  same 

Relative effect on the overt behavior of dogs 

Dose (mg/kg) Compound 1 zJ~-THC Alt~)-THC 

0.1 I + (2) 0 (1) 0 (1) 
0.2 3 (2) 3 +  (2) 0 (1) 
0.4 4 (1) 4 (2) 2 (2) 

tes ts  A ~- and dl(6)-THC's were act ive a t  0.5 mg/kg.  In  the  
spon taneous  moto r  ac t iv i ty  t e s t  in mice a t  10 mg/kg  
(i.p.), the  ac t iv i ty  was decreased 36.6 i 4 .5% 11 b y  com- 
pound  l ,  41.2% 11 b y  A1-THC and 69.3% it by  AI(*)-THC. 
Compound  1 was inact ive  ill the  ho t -p la t e  procedure  up to  
10 mg/kg  (i.p.). These pharmacologica l  t es t s  were carr ied 
ou t  according to  procedures  descr ibed b y  us earlier ~~ 

I t  is thus  clearly seen t h a t  the  subs t i tu t ion  of a me t h y l  
by  a h y d r o x y m e t h y l  group in the  8/~-position in A~-THC 
results  in a co mp o u n d  as act ive as A~-THC. 
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S u m m a r y .  X e n o n  dif luoride reacts  w i th  benzo[a]pyrene(BaP)  in d ich lo romethane  solut ion in an open sys t em to give 
6-f luorobenzo[a]pyrene.  This  m e t h o d  cons t i tu tes  a d i rect  rou te  to f luorine subs t i t u t ed  carcinogenic polycyclic a romat ic  
hydroca rbons .  

Polyeycl ic  a romat ic  hyd roca rbons  (PAH) are p resen t  
in tobacco  smoke and are common  c o n t a m i n a n t s  of the  
u rban  env i ronmen t .  T h e y  are suspec ted  of con t r ibu t ing  
to the  increasing incidence of cancer  of the  h u m a n  
resp i ra to ry  t rac t .  One of the  mos t  in t r iguing p rob lems  in 
cancer  research  concerns  the  mechan i sm by  which  the  
re la t ive ly  iner t  P A H  ini t ia te  t umors  ~. Fluor ine  subs t i t u t ed  
carcinogenic  P A H  have  been p r o m i n e n t  in the  s t u d y  of 
s t ruc tu re - ac t i v i t y  re la t ionships  of chemical  carcinogens 
in th is  series 3-5. H i the r to ,  t he  syn theses  of such fluorine 
der iva t ives  were based on the  following 2 general  m e t h o d s  : 
a) A ' t a i lo rmade '  sequence analogous to  the  one appl ied 
in a wel l -es tabl ished syn thes i s  of t he  cor responding  poly-  
cyclic h y d r o c a r b o n  b u t  w i th  a f luor ine -subs t i tu ted  s t a r t -  
ing mate r ia l  (e.g., t he  syn thes i s  of 3-Iluorobenzo [ rs t ]penta-  
phene  6). b) A direct  electrophil ic  subs t i tu t ion  of the  P A H  
followed b y  appropr i a t e  t r an s fo rma t ions  of the  sub- 
s t i t uen t  to fluorine. Ne i ther  m e t h o d  is sa t is factory ,  
especial ly in the  h igher  member s  of the  P A H  series. We 
r epor t  a s t r a igh t fo rward  syn thes i s  of 6-fluorobenzo[a]-  
pyrene  (I) b y  a d i rect  f luor ina t ion  of benzo[a ]pyrene  

(BaP) w i th  xenon  difluoride. The notor ious  B a P  has  
p layed  a leading role in th is  area of cancer  research and  
still ranks  among  the  m o s t  powerful  all a round  carcino- 
genic subs tances  3-~. 

The reac t ion  of xenon  dif luoride and  B a P  was carr ied 
ou t  in d i ch lo romethane  solut ion in a Ke l -F  tube  in an 
open sys tem,  unde r  anhydrous  condi t ions .  In i t i a t ion  was 
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