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cons t r i c to r  ac t iv i ty  in the  spinal  cat  p repa ra t ion  n (i.v. in- 
ject ion),  d) The oxytocic  ac t iv i ty  using the  u terus  of non-  
p r e g n a n t  r abb i t  in spon taneous  oest rus  ~2, 18. e) The anti-  
fert i le ac t iv i ty  in ra t s  af ter  s.c. in ject ion on day  5 pos t  
co i tum (spermatozoa  control ;  au topsy  at  day  12 p.c.). 
f) The acute  tox ic i ty  in rabb i t s  af ter  i.v. inject ion (LDs0 
P r o b i t - m e t h o d  ~4). 
The  resul ts  are given in table  2. 2 compar i sons  were cal- 
cu la ted :  1. Act iv i t ies  in pe rcen t  of those  of e rgo tamine  
= 100. 2. Act ivi t ies  of the  E-alkaloid in pe rcen t  of those  of 
t he  ~-alkaloid --  100. Addi t iona l ly  absolute  values  are 
g iven  for e rgotamine .  
Table  2 shows t h a t  the  ac t iv i ty  profiles of the  ergot  alka- 
loids under  inves t iga t ion  are qua l i ta t ive ly  similar  bu t  

differ quan t i t a t ive ly .  No sys t emat i c  difference exis ts  
be tween  the  e- and fl-alkaloids wi th  the  except ion  of 
se ro ton in -an tagon i sm which  is more  p o t e n t  in the  fl- 
alkaloids. The grea tes t  q u a n t i t a t i v e  difference was found 
be tween  ,r and fl-ergoptine concerning u te ro tonic  ac t iv i ty  
(factor 8) followed by  the  se ro ton in -an tagon i sm (factor 3), 
and be tween  e- and  f i -ergokrypt ine  in the  ant i fer t i le  ac- 
t i v i t y  (factor 3). All o the r  differences in ac t iv i ty  are 
smaller.  
The resul ts  compare  well wi th  those  repor ted  earlier for 
e- and /%ergokryp t ine  15. 

15 W. Schlientz, R. Brunner, A. Rtiegger, B. Berde, E. Stiirmer 
and A. Hofmann, Pharm. Acta Helv. 43, 497 (1968). 
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Summary. F r o m  the  me thano l  ex t rac t  of Pimelea prostrata, pros t r a t i n  (I) and 2 au tox ida t ion  p roduc t s  have  been 
isolated.  They  are t igl iane der iva t ives  and re la t ively  non i r r i t an t  on the  mouse ear. The i r r i t an t  p imelea  factor  P5 (IIa) 
also wi th  a t igl iane skeleton and re la ted to mancinel l in  (IIb),  as well as the  i r r i t an t  d i t e rpene  ester  pimelea factor  Pl  
( I Ia ,  s implexin) w i th  d a p h n a n e  skeleton,  were found to be p resen t  in b o t h  P .  prostrata and P. simplex. F u r t h e r  the  
i r r i t an t  homologue of s implexin,  p imela  factor  I I I b  was de tec ted  in P. prostrata. Some biogenet ic  consequences  of 
these  f indings are discussed.  

A large n u m b e r  of species of the  Euphorb iaceae  are known 
to  con ta in  toxic,  i r r i t an t  and  cocarcinogenic d i te rpene  
es ters  of the  t igl iane and/or  d a p h n a n e  as well as of the  
ingenane  type4. F r o m  species of the  Thymelaeaceae ,  the  
tox ic  and i r r i t an t  d i t e rpene  esters  isolated unt i l  r ecen t ly  4a 
were  of the  d a p h n a n e  type ,  e.g. mezerein 5 f rom Daphne 
mezereum L. (spurge laurel) and s implexin  6 f rom Pimelea 
simplex F. Muell. (desert  rice flower). Bo th  toxins  are 
eocarcinogenic4,  7,8 in mouse  skin. Moreover,  meze le in  9 
and  crude ex t rac t s  of P. simplex1~ were shown to  exhib i t  
an t i leucemic  ac t iv i ty .  The first  t igliane der iva t ive  f rom 
the  Thymelaeaceae  family,  p ros t ra t in  [13-O-acetyl-12- 
deoxyphorbo l  (I)], was isolated recent ly  f rom the  s t r a th -  
more  weed Pimelea prostrata Willd. 11. This p lan t  is a small  
endemic  New Zealand sh rub  known to be toxic  to life- 
s tock  12, ex t rac t s  of which were repor ted  to exhib i t  ant i -  
t u m o r  ac t iv i ty  n.  Now we wish to r epor t  on fu r the r  new 
t igl iane and d a p h n a n e  der ivat ives  isolated f rom P.  
prostrata and P. simplex (figure). 
F r o m  me thano l  ex t rac t s  of d i f ferent  air-dried pa r t s  of 
P. prostrata, by  a combina t ion  of counter  cu r ren t  d is t r ibu-  
t ion  and  ch roma tograph ic  methods ,  besides the  main  
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Structures of prostratin (I), mancinellin (IIb) and simplexin (pimelea 
factor P1, IIIa) together with the new pimelea factors P5 (IIa) and 
1)4 (IIIb) isolated from Pimelea prostrata. 

cons t i t uen t  p ros t ra t in  (I) n,  some oxida t ion  p roduc t s  
der ived f rom it, as well as the  new pimelea  factors  Pl,  P4 
and  Ps, were ob ta ined  (for i r r i t ancy  and some o the r  da t a  
see table).  
As,6-7-Hydroperoxide of I (table): I R  (CH,C12): 3380, 
3560 (OH); 1705 (CO); 1620 cm -1 (C--C);  UV (MeOH): 
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Data of the diterpene esters isolated from Pimela simplex and Pimela proslrata as compared to croton oil factor A 1 [12-O-tetradeeanoylphor- 
bol-13-acetate (TPA)] 

Factor/compound Structure Yield (%)~ Molecular ion M + (m/e) Irritancy (IDa0) (nmoles/ear) a 

TPA (see loc. cit. 4,~) _ _ 616 0.016 
Prostratin I 0.05 b 390 > 100 
A ~'e-7-Hydroperoxide of I - 0.01 b 386 (M+-36) > 50 
A ~'~-7-Ketone of I - 0.01 b 404 > 50 
P5 IIa 0.005 b 590 0.09 
Pz I I Ia  0.002 ~ 532 0.03 

0.02 b 
P4 I I Ib  0.002-0,007 b 588 0.03 

By weight from methanol extract, b from roots and stems, o from leaves, a a ~ 1.3, ~ = 0.05, for procedure see loc. cit. 13. 

;tmax 194, 241, 324 nm (emax 7830, 5500, 120); N M R  
(CDC13, 6): l - H :  7.6 (s, br.);  5-H: 6.34(s, br.);  7-H: 4.75 
(d, J = 8  Hz) ;  20-H2:4 .27  :t_ 0.09 ( J a B = 1 2  Hz);  10-H: 
2.94 (m); 8-H: 2.6 (dd, J = 8 H z ,  5 Hz);  acetyl :  2.06 (s); 
19-H3:1.78 (m); 14-H: 1.4 (d, J = 5  Hz) ;  16-H3 and 17-H3: 
1.24 and 1.02 (2 s); 18-H3:0.88 p p m  (d, J = 6  Hz). Upon  
t r e a t m e n t  wi th  t r iphenylphosphine  in ether,  this com- 
pound  is conver ted  to the  corresponding 7-OH der iva t ive  : 
N M R  (CDC18) : I-I-I: 7.55 (s, br .) ;  5-H: 6.04 (s, br.) ;  7-H: 
4.76 (d, J = 6  Hz);  20-H2:4.3 (s); 10-H: 3.02 (m); 8-H: 
2.25 (dd, J = 6  Hz, 5 Hz) ;  ace ty l :  2.08 (s); 19-H3:1.8 (m); 
16-H 3 and 17 -H3 :1 .18  and 1:02 (2 s); 1 8 - H 3 : 0 . 9  (d, 
J = 6  Hz) ;  14-H: 0.82 p p m  (d, J = 5  Hz). Ace ty la t ion  
wi th  acetic anhydr ide  in pyr id ine  affords a t r iacetate ,  
ms:  (M+-18) a t  m/e  = 430; N M R  (CDC13) : 2.09, 2.06, 2.04 
p p m  (acetyl signals). 
A~,e-7-Ketone of I (table): I R  (CH2C12): 3600, 3570, 
3380 (OH);  1710, 1670 (CO); 1620 cm "1 (C=C) ;  U V  
(MeOH):  ;tmax 194, 223, 250, 327 n m  (emax 5020, 8920, 
5260, 140); N M R  (CDCln): l - H :  7.62 (s, br.);  5-H: 6.88 
(s, br.);  2 0 - H 2 : 4 . 3 2  :k 0.06 (JAB = 1 2  Hz);  8-H: 3.5 
(d, J = 5  Hz) ;  10-H: 3.25 (m); ace ty l :  2.08 (s); 19-t-Ia: 
1.8 (m); 14-H: 1.6 (d, J = 5  Hz) ;  16-H 3 and 17-H3:1 ,14  
and 1.0 (2 s); 18-H3:0.92 ppm (d, J = 6  Hz). F r o m  these 
da t a  the  s t ructures  13-O-acetyl-7-hydroperoxy-4,  9, 20- 
t r ihydroxy- l ,5- t ig l iad ien-3-one  and 13-O-acetyl-4, 9, 20- 
t r ihydroxy- l ,5- t ig l iadien-3 ,7-dione  m a y  be derived,  re- 
spect ively.  They  are considered as products  of au toxida-  
t ion of p ros t ra t in  (I) formed perhaps  dur ing the dry ing  
process of the  p lan t  mater ia l  used. Analogous compounds  
are known to result  f rom au tox ida t ion  of phorbol  esters la. 
On the  mouse ear  prost ra t in ,  and the  2 oxida t ion  pro- 
ducts  thereof,  are prac t ica l ly  non i r r i t an t  as compared  
to croton oil factor  Alia (table). 
F r o m  roots  and stems of P. prostrata, as well as f rom roots  
of P. simplex, the  first h ighly  i r r i t an t  pimelea factor  
wi th  t igl iane skeleton P5 ( I Ia ,  table) was isolated:  I R  
(CHsCI~) : 3400 (OH); 1730, 1680 (CO); 1620 cm -~ (C =C) ; 
U V  (MeOH):  Rma~ 193, 235 nm (ema~ 11020, 4340); N M R  
(CDC13): l - H :  7.7 (s, br.) ;  5-H: 4.22 (s); 10-H: 3.9 (m); 
2 0 - H 8 : 3 . 8  (s); 7-H: 3.24 (s); S-H: 2.8 (d, J = 8  Hz);  
19 -H3 :1 .8  (m); 16-H 3 and 17-H3:1 ,18  and 1.08 (2 s); 
18-H3:0 .92 p p m  (d, J = 5  Hz). The  posi t ion of the  signal 
of 14-H could be de temined  by  decoupling exper iments  
(1.21 ppm).  These da t a  suggest the  s t ructure  of 12-deoxy- 
5fl-hydroxy- 13-tetradecanoylphorbol-6e,  7e-oxide ( I Ia) .  
I t  is re la ted to mancinel l in  ( I Ib) ,  one of the i r r i tan t  
principles of Hippomane mancinella (Euphorbiaceae)14. 
The  daphnane  der iva t ive  P imelea  factor  Pz ( I I I a ,  table), 
3 t imes  as i r r i tan t  as I I a ,  was  obta ined  from different  
par ts  of P. simplex as well as f rom P. prostrata: I R  
(CHIC1,) : 3600, 3470 (OH);  1680 (CO); 1620 cm -1 (C=C)  ; 

UV (MeOH): Zmax 194, 241, 328 (emax 10900, 7090, 110); 
N M R  (CDC13): l - H :  7.62 (s, br.) ;  16-H2:5 .0  (s) and 4.88 
(s, br.);  14-H: 4.35 (d, J = 3  Hz) ;  5-H: 4.23 (s); 20-H2: 
3.82 (s); 10-H: 3.75 (m); 7-H: 3.44 (s); 8-H: 2.9 (d, J = 3  
Hz);  17-H 3 and 19-H3:1.8  (s); 18-H3:1.15 p p m  (d, J = 7  
Hz). The spectral  da ta  suggest the  s t ructure  I I I a  iden- 
t ical  w i th  simplexin,  isolated also f rom P. s~mplex by  
Rober t s  et aL e. 
Fur ther ,  a h ighly  i r r i tan t  p imelea  factor  P4 ( I I I b ,  table) 
was isolated from P. prostrala: I R  (CH8C12) : 3510 (OH); 
1690 (CO); 1620 cm -1 (C--C);  UV (MeOH) : ~max 194, 241, 
340 nm (emax 6660, 5730, 150); N M R  (CDC13): l - H :  7.66 
(s, br.);  16-H2:5.04 (s) and 4.92 (s, br.);  14-H: 4.4 (d, J = 3  
Hz);  5-H:  4.22 (s); 20-H~: 3.81 i 0.03 (JA~ = 12 Hz);  
10-H : 3.75 (m); 7-H: 3.44 (s); 8-H:  2.9 (d, J = 3 H z ) ; 1 7 - H  3 
and 19-H3:1 .8  (s); 18-H3:1.1.4 p p m  (d, J = 7  Hz). Upon 
t r e a t m e n t  wi th  acetone and p-toluenesulfonic acid, P ,  
affords an acetonide which cannot  be fur ther  ace ty la ted  
by  acetic anhydr ide  in pyr id ine  (ms : paren t  ion at  m/e = 
628; N M R  (CDC13): 1.44 ppm (s, 6 protons)),  indicat ing 
acetonide format ion  wi th  5-OH/20-OH.  The spectral  data,  
and in par t icular  the  pro ton  magnet ic  resonance of P4, 
closely resemble those of I I I a .  Also the  ma jo r  f ragment  
ions in the  mass spec t rum of P4 show str iking similarit ies 
to those of I I I a  and conf i rm the  presence of the CI~- 
or thoester  residue. Hence  P4 is assigned the  s t ructure  
I I I  b, homologous to s implexin ( I l l  a). 
The s imultaneous occurrence in P .  prostrala of the  t igliane 
der iva t ives  (I, II)  and of daphnane  der iva t ives  ( I I I a ,  b )  
supports  the  biogenetic  re la t ionship proposed for these 
classes of di terpenes  4, 7, 8. Since cocarcinogenic 4,7,s, as well 
as ant i leucemic 4,8,9,15 activit ies,  are repor ted  in the  li tera- 
ture  for a number  of individual  t igl iane and daphnane  
der ivat ives ,  we are present ly  inves t iga t ing  the  new con- 
s t i tuents  isolated for both  of these biological activit ies.  
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