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Table 2. Therapeutic efficiency of dexetimide plus obidoxime in treating organophosphate intoxications of rabbits 
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0rganophosphate Number LDs0 mg/kg Dose range of Dose range of Dose range of 
of animals b.wt (controls) organophosphates dexetimite obidoxime 

mg]kg b. wt* mg/kg b. wt mg/kg b. wt 

Therapeutic 
factor 

Paraoxone s.c. 11 0.4 2.0 -24 0.8- 8.0 7.2 60 
Paraoxone i.v. 10 0.3 0.45-15 8.0-16 3.6-7.2 50 
DFP s.c. 7 1.0 40 -80 0.8- 8.0 7.2 80 

OMPA i.v. 5 - 10 -40 All animals died in spite of treatment 

The therapeutic factor has been calculated from the highest dose of organophosphate which could be overcome by the antidotes i.v. injected 
dose of organophosphate~ 

at the onset of intoxication (therapeutic factor : LDs0 controls ] " 

The LDs0 values were taken from literature (Wescoe et al. s, Karlog 7) and their applicability to our animal batch was checked. * Dose range 
which was survived by the combined treatment. 

mine,  th is  resul t  is suppor t ed  by  the  repor t s  of o the r  
au tho r s  6, ~. Because of the  r isk for the  expe r imen t a t o r s  of 
becoming  in tox ica ted ,  i t  was no t  possible to de te rmine  
the  p ro tec t ive  p o t e n c y  of scopolamine  or dexe t imide  
aga ins t  sti l l  h igher  doses of D F P .  
In  a second series of exper iments ,  the  t he rapeu t i c  p o t e n c y  
of dexe t imide  plus ob idox ime  was inves t iga ted  in r abb i t s  
poisoned wi th  o rganophospha tes .  For  the  sake of com- 
par i son  wi th  a t ropine ,  and  for checking the  LDs0-values, 
a t o t a l  of 82 rabb i t s  (hybrids,  1900-3500 g) were poisoned 
wi th  o rganophospha tes .  The o rganophospha t e s  d ie thy l -  
p a r a n i t r o p h e n y l p h o s p h a t e  (paraoxone),  D F P  and oeta-  
m e t h y l - p y r o p h o s p h o r a m i d e  (OMPA) were appl ied to rab-  
b i ts  i.v. or s.c. Dexe t imide  plus ob idoxime were given i.v. 
as soon as t he  in tox ica t ion  became  evident .  The  t h e r a p y  
was regarded  successful  when  the  animals  survived at  
least  72 h af ter  appl ica t ion  of the  poison. W h e n  t r ea t ed  
wi th  20 or 40 ~moles dexe t imide /kg  b . w t  plus 20 ~ m o l e s  
ob idox ime/kg  b .wt ,  t he  animals  surv ived  60 t imes  the  
LDs0 of D F P  s.c., 50 t imes  the  LDso of pa raoxon  i.v., and  
80 t imes  the  LDs0 of pa raoxone  s.c. (see table  2). An in- 
tox ica t ion  by  OMPA which  is cons idered  to ac t  en t i re ly  
per iphera l ly  could n o t  be inf luenced b y  the  the rapeu t i c  
procedure .  In  c o n t r a s t  to t he  r epea ted  appl ica t ion  of 

a t ropine ,  necessary  for the  t r e a t m e n t  of o rganophospha te  
in toxica t ion ,  one single appl ica t ion  of dexe t imide  p roved  
to be suff icient  to overcome the  in tox ica t ion  complete ly .  
The results  of our an imal  expe r imen t s  d e m o n s t r a t e  t h a t  
t he  combina t ion  of dexe t imide  and  ob idox ime  is super ior  
to the  combina t ion  of a t rop ine  and ob idoxime recom- 
m e n d e d  for t he  t h e r a p y  of o rg an o p h o s p h a t e  in tox ica t ion  
in man.  
In  consequence  of the  resul ts  r epor ted  here  we suggest  
t he  use of dexe t imide  or scopolamine  in t he  t r e a t m e n t  of 
o rg an o p h o s p h a t e  in tox ica t ion  to  improve  the  ra te  of 
recovery.  Dexe t imide  is used f o r  t r e a t m e n t  of park in-  
sonism, and is commerc ia l ly  avai lable  in some E u r o p e a n  
countr ies .  
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C a n d l e t o x i n s  A and B,  2 n e w  a r o m a t i c  e s t e r s  of  1 2 - d e o x y - 1 6 - h y d r o x y - p h o r b o l ,  
f r o m  the  i rr i tant  l a t ex  of E u p h o r b i a  p o i s o n i i  P a x .  
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Summary. 2 new a romat ic  es ters  of 12-deoxy-16-hydroxy-phorbol ,  known as candle tox ins  A and  B, were isolated from 
the  i r r i t an t  l a tex  of E u p h o r b i a  poisonii  Pax .  Compound  A was ident i f ied as 12-deoxy-phorbol -13-O-phenylace ta te-16-  
O-a -me thy l -bu ty ra t e -20-ace ta t e ,  and c o m p o u n d  B was the  C-20 desace ty l  analogue.  

E u p h o r b i a  poisonii  Pax .  l a tex  was collected b y  one of us 
in W e s t  Afr ica and  has  been  shown  to  p roduce  acute  
i n f l ammat ion  of mice ears 3. F r o m  the  e the r  f rac t ion  of 
the  ex t rac t ;  biologically act ive  esters  of 12-deoxyphorbol  
and  resiniferol  3-~ were isolated toge the r  w i th  2 minor  
c o m p o u n d s  which  we propose  to  call eand le tox ins  A and  
B. B o t h  of these  tox ins  are a romat ic  esters  of 12-deoxy- 
16-hydroxy-phorboL This  t ig l iane der iva t ive  was ini t ia l ly 
isolated f rom E. cooperiS where  i t  occurred na tu ra l ly  in 
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the form of two aliphatic esters. The candletoxins A and 
B represent the first aromatic derivatives of this parent 
diterpene to be isolated from natural sources. 
Candletoxin A (1) was a glassy resin, hRf 71 (Kieselgur G, 
750 am, coated with digol by developing their full length 
in 20% digol in acetone and air drying before use, solvent 
25% ethylacetate in cyclohexane). Spectral data sug- 
gested that  it was a triester of 12-deoxy-16-hydroxy- 
phorbol; I R  (solid film KBr discs) Vmax, 3420, 1730, 1630, 
1605 cm-1; CD (methanol), 335 nm (As---1.0);  274 nm 
(zle~-0.67) ; 227 nm (Ae-- +14.03); 205nm (Ae---16.70) : 
MS, an M +. ion at m/e 608.2971 (C35H4409, error -2.5%) 
and fragment ions at m/e 590 (0.2%); 548 (2.0%); 530 
(0.2%); 506 (2.5%); 499 (3.0%); 472 (5%); 446 (11%); 
430(7%); 412 0 0 % ) ;  394 (5%); 388 (5%); 370 (15%); 
357 (10%); 352 (12%); 328 (15%); 310 135~ ; 292 (10%); 
282 (5%); 241 (12%);. 223 (15%); 208 (35%); 179 (40%); 
168 (25%); 161 (15%); 121 (45%); 109 (30%); 91 (100%): 
NMR-spectrum (CC14, IOOMHz) ~ 7.51 b s 1H; b 7.23 s 5H; 

5.60d ( J - 4 . 8  Hz) 1H; d 4.38 s 2H; 6 3.90q (AB, J - 1 1  
Hz) 2H; d 3.98 s 2H; 6 3.20 m 1H; d 3.08 m 1H; 6 2.54 m 
1H; d 2.34 b s 2H; d 2.00 s 3H; d 1.77 dd (J =1.5 Hz) 3H; 

1.54 m 2H; d 1.26 s 3H; 6 1.16 d ( J - 6  Hz) 3H; 6 0.93 
complex 7H; 6 2.03 and 6 5.32 2 OH (deuterium exchange) 
ppm. The splitting of the allylic 2H signal of C(16) as a 
quartet  can be understood by the proximity of the 
aromatic ring at C(13) (figure). Acid catalyzed trans- 
esterification of candletoxin A (1) (1% HC104 in CHaOH ) 
resulted in the production of candletoxin B (2) the C-20 
hydroxy diester. 

18... af~'x.  - ' ' ' ' 1 2  .OR 3 . . . . . r / ~  0 .  
I H " " ~ ' i 7  H 
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CH20Ac 

Candletoxin B (2) was also resinous, hRf 24 in the same 
TLC system as before. This compound exhibited the 
following spectral data:  IR  Vmax at 3420, 1730 (broad); 
1630; 1605 cm-1; C.D. (methanol), 337 nm (Ae=-0.40) ;  
269 nm (Ae---0.8);  227 nm (Ae= +21.16); 202 nm 
(Ae=-24.60) ; MS an M+. ion at m/e 566.2859 (C~3H4209, 
error -3.7~ and fragment ions at m/e 548 (4~ 530 
(2%); 475 (1.5%); 463 (3%); 457 (12%); 446 (4%}; 
430 (12%); 412 (24%); 394 (16%); 373 (4%); 355 (8%); 
346 (20%); 337 (4%); 328 (80%); 310 (84%); 292 (28%); 
241 (40%); 223 (48%); 208 (88%); 179 (80%); 168 (68%); 
161 (64%); 121 (88%); 120 (92%); 109 (84%) : 95 (64%); 
91 (100%); NMR-spectrum (CDCla 100 MHz}, d 7.55 b s 

R 1 R ~ R 3 

1 C H A C O  C H  3 " C H  2 " C H ( C H 3 ) ' C O  C O . C H I  ~ _ f  

2 H C H  s �9 C H  2 �9 C H ( C H 3 )  �9 C O  C O  �9 C H  2 �9 

3 H H C O  �9 C H  2 �9 

4 C H A C O  C H A C O  C O  �9 C H  2 �9 

C r o t o p h o r b o l o n e  m o n o a c e t a t e  (5) 

1H; 6 7.24 s 5H; 6 5.59 d ( J - 5  Hz) 1H; d 3.98 s 2H; 
6 3.95 q (AB, J - 1 1  Hz) 2H; 6 3.58 s 2H; 6 3.26 m 1H; 
d 3.02 m 1H; d 2.47 b s 2H; d 2.38 m 1H; 6 1.77 dd 
( J - 1 . 6  Hz) 3H; 6 1.53 m 2H; 6 1.25 s 3H; d 1.16 d 
( J - 6  Hz) 3H; 6 0.93 complex 7H; d 5.32, ~ 2.17 and 

1.5 3 OH (deuterium exchange) ppm. The absence of 
a 3H singlet at about 6 2.00 ppm and the diamagnetic 
shift of the 2H singlet of the C-20 position from 6 3.98 
in 1 to d 3.58 in 2 suggested that  the C(20) acetyl moiety 
was absent in candletoxin B. Alkaline hydrolysis of 2 
(0.5 M KOH in CH3OH ) produced a tetrol 3 which was 
converted to a diacetate 4. (Acetic anhydride in pyridine 
(4: 1).) MS an M+. ion at m/e 566 (0.5%) and significant 
fragment ions at m/e 506 (2.5%); 426 (10%); 430 (5%); 
310 (50%). The NMR-spectrum was similar to candletoxin 
(A) with the exception that  signals due to the protons of 
e-methyl-butyrate were absent and an extra 3H singlet 
was exhibited at 6 2.01 ppm, thereby confirming the 
position of ~-methyl-butyrate as C(16) in I and 2. 
Candletoxin B (2) was synthesized from the tetrol 3 by 
reaction with ~-methyl-butyric anhydride in pyridine 
followed by acid catalyzed transesterification. Acetylation 
of 2 produced candletoxin A (1), thereby confirming that  
the phenylacetate moiety of 1 and 2 was present at C(13) 
of the tigliane nucleus. Complete hydrolysis of 1 and 2 
(saturated barium hydroxide in methanol), followed by 
acetylation of the product produced a monoacetate which 
was recrystallized from acetone (m.p. 104-5~ The 
product 5 was identified as crotophorbolone monoacetate 
from its spectral data : IR  V cHcI~ 3540 ; 3360 ; 1735 ; 1710 ; 

~- - - m a x  
1630 cm-l :  CD (CH3OH), 210 nm (Ae=-0.85) ;  230 nm 
(Ae---4.76) ; 273 nm (de--  +0.32) ; 339 nm (Ae---0.40) ; 
MS an M+. ion at m/e 388 (C22H2806, 2%); 370 (2%); 
328 (12%); 310 (17%); 292 (6%); 241 (21%); 208 (67%); 
207 (81.5%); 179 (83.5%); 137 (33%); 122 (85%); 121 
(77%); 91 (75%); 83 (100%). Base catalyzed elimination 
of the C(16) ester group with consequent formation of 
crotophorbolene confirms the nature of the parent 
diterpene as 12-deoxy-16-hydroxy-phorbolL 

Methio thep in  and a 5 - H T  pa thway  to rat subs tant ia  nigra  1 
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Summary. Methiothepin reduced both median-raphe evoked and exogenous 5-HT depression of single substantia nigra 
neurones. While this is compatible with a serotonin releasing pathway, additional interactions of methiothepin with 
exogenous dopamine suggest the need for further pharmacological confirmation. 

Recent evidence suggests the existence of a possible mono- cell activity in the SN and this effect is well correlated 
synaptic pathway from the median-raphe nucleus (MRN) with the response of the same neurones to electrophoreti- 
to the substantia nigra (SN) of the ratS, *, Electrical cally administered 5-HT 4. To establish further the iden- 
stimulation of the MRN produces mainly depression of t i ty  of 5-HT as the inhibitory neurotransmitter we have 


