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Table II. Components explaining more than 4% of the total variance (for explanation see text) 

EXPERIENTIA 26/5 

Total 

P 1 Affinitive Play Aggressive Submissive Show Excitement Infantile 
78% 23.7% 13.8% 11.5% 9.1% 8.2% 6.2% 5.6% 

P 2 Affinitive Play Aggressive Submissive Excitement ~ sex ~) sex 
75% 19.8% 15.3% 13.4% 11.8% 6.2% 4.5% 4.4% 

P 3 Aggressive Affinitive Play Submissive Excitement Groom ~ sex 
69% 13.7% 13.5% 13.4% 8.2% 8.1% 7.6% 4.8% 

T Affinitive Play Aggressive Submissive Excitement Show 
79% 25.8% 20.0% 12.7% 9.9% 6.3% 4.6% 

> 0 . 3 5  r ega rded  as s igni f icant ) .  A c o m p o n e n t  c an  be  
iden t i f i ed  b y  cons ider ing  t h e  b e h a v i o u r  e l emen t s  t h a t  
h a v e  h i g h  load ings  on  it. 

Results and discussion. T he  results ,  of wh ich  the  genera l  
n a t u r e  r a t h e r  t h a n  t he  de ta i l s  in te res t s  us  here,  are pre-  
sen ted  in Tab le  I. The  load ings  of t he  b e h a v i o u r  e l emen t s  
on  t he  7 m o s t  ' i m p o r t a n t '  c o m p o n e n t s  (i.e. t o g e t h e r  ex- 
p l a in ing  more  t h a n  80% of t h e  t o t a l  var iance)  are given,  
The  f i rs t  4 c o m p o n e n t s  c an  easi ly be  cha rac t e r i zed  as t he  
' a f f in i t i ve '  ( =  social  pos i t ive)  sys tem,  t h e  ' p l ay '  sys tem,  
t he  ' aggress ive '  s y s t e m  a n d  t he  ' submis s ive '  s y s t e m  
respect ively .  C o m p o n e n t  V combines  a n u m b e r  of ele- 
m e n t s  w i t h  a r a t h e r  a g i t a t e d  a p p e a r a n c e  a n d  has,  the re -  
fore, been  cal led t he  ' e x c i t e m e n t '  sys tem.  N u m b e r  VI ,  
c o m b i n i n g  a few ' consp icuous '  pa t t e rn s ,  is t e r m e d  t he  
' show '  sys tem,  t h o u g h  m o s t  of t he  loadings  on wh ich  t he  
iden t i f i ca t ion  is based  h a r d l y  surpass  t h e  s ignif icance 
level. The  l a t t e r  is also t r ue  for  c o m p o n e n t  V I I  wh ich  is 
t e r m e d  t he  ' g room '  sys tem.  T he  o the r  c o m p o n e n t s  r e m a i n  
Msignif icant ,  do no t  p e r m i t  a mean ing fu l  i n t e r p r e t a t i o n  
and  h a v e  the re fo re  no t  been  p resen ted  here.  

I n s p e c t i o n  of Tab le  I shows t h a t  all b e h a v i o u r  e l emen t s  
.have loadings  > 0.35 on  1 of t he  f i rs t  5 c o m p o n e n t s ;  all 
b u t  1 h a v e  t h e i r  g rea t e s t  load ings  (in all  cases > 0.40) on 
1 of t h e  f i rs t  5. A p p a r e n t l y  t h e  r epe r to i r e  of social  be- 
h a v i o u r  p a t t e r n s  of t h i s  g roup  of c h i m p a n z e e s  is sat is-  
fac tor i ly  ca tegor ized  in t e r m s  of these  5 componen t s .  
Th i s  is con f i rmed  b y  t h e  following. 

I n  order  to  get  an  i n s i gh t  in to  t he  s t a b i l i t y  of t h e  
ma te r i a l ,  t h e  t o t a l  a m o u n t  of obs e r va t i ons  (T) was spl i t  
up  in  3 pa r t s  (P1, P2, P3), for  each  of wh ich  t he  same  
ana lys i s  was  done.  As Tab le  I I  shows, T's  f i rs t  4 com- 
p o n e n t s  also a p p e a r  as t he  f i rs t  in  P1, P2  and  P3. The  
' e x c i t e m e n t '  c o m p o n e n t  occupies  t he  f i f th  place in  3 cases 
a n d  t he  s ix th  in  1 case. Besides,  p rac t i ca l ly  all  b e h a v i o u r  
e l emen t s  h a v e  s ign i f ican t  loadings  on  these  5 corn- 

ponen t s .  The re  are  cons iderab le  differences  on ly  w i t h  
respec t  to  t he  fol lowing componen t s ,  t h a t  m a y  occa- 
s ional ly  m a n i f e s t  themselves ,  d e p e n d i n g  on  the  r e l a t ive  
f r equency  of occurrence  of t h e i r  ' t yp ica l '  e lements .  

T h u s  t he  p i c tu r e  emerges  of a n  h ie ra rch ica l  m o t i v a -  
t i ona l  s t r u c t u r e  w i t h  5 (or a t  leas t  4) m a i n  m o t i v a t i o n a l  
sys tems  and  a ce r t a in  n u m b e r  of more  specific m o t i v a -  
t i ona l  ( sub)sys tems  whose  inf luence  does no t  man i f e s t  
i tself  cons i s ten t ly .  A s imi la r  s t r u c t u r e  of t he  social  be-  
h a v i o u r  ha s  also been  revea led  b y  a d i f fe ren t  m e t h o d ,  
n a m e l y  "hierarchical  c lus ter  ana lys i s  10. 

The  ca t ego r i za t ion  t h u s  o b t a i n e d  is no t  based  on  a n y  a 
pr ior i  p o s t u l a t e d  reference classes b u t  is d e t e r m i n e d  b y  t h e  
m a t e r i a l  itself. I t  call serve as a n  ob jec t ive  s t a r t i n g  p o i n t  
for fu r ther ,  more  de ta i l ed  research.  I t  would  be v a l u a b l e  
to  pe r fo rm th i s  t y p e  of s t u d y  on  o t h e r  groups  of ch im-  
panzees  in  o rde r  to  f ind  ou t  w h e t h e r  t he  m o t i v a t i o n a l  
ca tegor ies  found  are indeed  r ep re sen ta t ive .  

Zusammen/assung. Mit te l s  K o m p o n e n t e n a n a l y s e  wurde  
die S t r u k t u r  des sozialen V e r h a l t e n s  e iner  in H a l b -  
Ge fangenscha f t  l ebenden  G r u p p e  yon  S c h i m p a n s e n  
un t e r such t .  Das  Repe r to i r e  der  53 a l lgemeins ten  sozialen 
V e r h a l t e n s m u s t e r  k o n n t e  als F u n k t i o n  von  5 u n a b -  
h~tngigen m o t i v a t i o n e l l e n  K o m p o n e n t e n  besch r i eben  
werden.  
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A New Broad-Spectrum Anthelmintic: 2-(4-Thiazolyl)-5-isopropoxycarbonylamino-benzimidazole 
Discovery  of t he  a n t h e l m i n t i c  ef fec t iveness  of t h i a -  

bendazo le  E2-(4-thiazolyl)benzimidazole ,  I] was r epo r t ed  
b y  H.  D. BROWN et  al. 1 in  1961. I t  was  s u b s e q u e n t l y  
found  safe and  effect ive  aga i n s t  a wide s p e c t r u m  of pa ra -  
si t ic  n e m a t o d e s  in r u m i n a n t s ,  horses,  swine, poul t ry ,  a n d  
o t h e r  an imals ,  as well  as m a n  ~-~. An  ex tens ive  p r o g r a m  of 
s t r u c t u r a l  mod i f i ca t i on  was c o n t i n u e d  in t h i s  l abo ra to ry ,  

w i t h  t he  a im  of f ind ing  new t h i a b e n d a z o l e  re la t ives  w i t h  
un ique  proper t i es .  

W e  now wish  to  r epo r t  t he  f ind ing  t h a t  a n u m b e r  of 
de r iva t i ve s  (e.g., III-VI) of 5 - a m i n o t h i a b e n d a z o l e  (II) 
d e m o n s t r a t e d  t h e  same b r e a d t h  of a n t h e l m i n t i c  a c t i v i t y  
as t h i abendazo le ,  and  w i t h  a n  enhanced  degree of po tency .  
Of some 300 such  c o m p o u n d s  syn thes ized  for  a n t h e l m i n t i c  
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eva lua t ion ,  2 - (4-thiazolyl)  - 5 - isopropoxycarbonylamino- 
benz imidazo le  (III) was  selected for f u r t h e r  d e v e l o p m e n t  
on t h e  bas is  of overa l l  s a f e t y  a n d  ef fec t iveness .  

N i t r a t i o n  of t h i a b e n d a z o l e  (I) in sul fur ic  ac id /n i t r i c  
acid a t  r o o m  t e m p e r a t u r e  a f forded  5 -n i t ro th i abendazo le  
(VII), wh ich  was  t h e n  ca t a ly t i ca l l y  r educed  to t he  a m i n e  
II .  A m i d e  de r iva t i ve s  I I I - V I  were p rov ided  b y  r eac t ion  
of I I  w i th  t h e  a p p r o p r i a t e  acid ha l ide  in t he  p resence  of 
base.  P roper t i e s  of t h e  new c o m p o u n d s  a n d  an  e s t i m a t e  

t h i abendazo le .  Th i s  p o t e n c y  increase  is a t t r i b u t e d  t e n t a -  
t i ve ly  to  an  a l t e r a t i on  in i ts  m o d e  of m e t a b o l i s m  re la t ive  
to  t h a t  of t h i abendazo le .  The  l a t t e r  c o m p o u n d  is k n o w n  
to  be r a p id ly  i n a c t i v a t e d  in, for  e xa mp le ,  sheep  8 v ia  
me t a bo l i c  h y d r o x y l a t i o n  in t h e  5-posi t ion.  I n t r o d u c t i o n  
of t he  a c y l a m i n o  g roup  a t  C-5 as  in  I I I  a ppe a r s  to  i nh ib i t  
t h i s  a n d  o the r  m o d e s  of rap id  m e t a b o l i s m ,  a l lowing ex- 
p ress ion  of more  of t he  in t r ins ic  ef f icacy of th i s  c lass  of 
a n t h e l m i n t i c s .  

~ m  N 

H 

Compound R Melting point 
(recrystallizing solvent) 

Relative 
anthelmintic 
Potency a 

I H (thiabendazole) 
II -NH 2 

III -NHCO2CH(CHa) 2 
IV -NHC0-<[  

V -NHCOC6H ~ 
VI -NHCOC6H 4 1 v (p) 
VII - N O  2 

232-233 ~ (ethanol/hexane) 
240-242 ~ (isopropanol/water) 

260 261 ~ (methanol) 
118 120 ~ (methanol/water) 

155-156 ~ (methanol) 
240-241 ~ (dimethylformamide) 

1.0 
0.8 

6 
4 

4 
4 
0.2 

Based on efficacy against a trichostrongyle nematode in laboratory animals. 

of the i r  re la t ive  a n t h e l m i n t i c  p o t e n c y  in t he  l abo ra to ry  
a n i m a l  mode l  a s s ays  are g iven  in the  Table :  

Biological results and discussion. Studies  in sheep  de- 
m o n s t r a t e d  t h a t  t h e  new a n t h e l m i n t i c  (III),  a t  dosages  of 
5-15 m g / k g  per  os, was  h igh ly  effect ive a g a i n s t  m a t u r e  
and  i m m a t u r e  w o r m s  of t he  genera  Haemonchus, Oster- 
tagia, Trichostrongylus, Cooperia, Nernatodirus, Strongy- 
loides, Chabertia a n d  Oesophagostomum. I n  cat t le ,  coin- 
p o u n d  I I I ,  a t  a dosage  of 10-30 m g / k g  per  os, was  h i g h l y  
effect ive a g a i n s t  m a t u r e  and  i m m a t u r e  w o r m s  of t he  
genera  Haemonchus, Ostertagia, T~ichostrongylus, Coope- 
ria, Nematodirus, Strongyloides, Bunostomum and  Oeso- 
phagostomum. T h e  c o m p o u n d  was  also h igh ly  effect ive  
a g a i n s t  l u n g w o r m  (Dictyocaulus viviparus) in ca t t le  a t  22 -  
44 m g / k g  (D. B. R o s s ,  pe rsona l  c o m m u n i c a t i o n ) .  For  
r e m o v a l  of i m m a t u r e  w o r m s  f rom sheep  or cat t le ,  t he  re- 
qu i red  dosage  genera l ly  t ended  toward  the  u p p e r  l imi t  of 
t he  r anges  cited.  

T h e  new a n t h e l m i n t i c  ha s  also p roved  to be  h igh ly  
p o t e n t  in s u p p r e s s i n g  t h e  d e v e l o p m e n t  of A scaris suu~n in 
swine, w h e n  fed in t h e  d ie t  a t  a c o n c e n t r a t i o n  of 0.03%. 
I t  t h u s  seems  to be 3 t i m e s  more  p o t e n t  t h a n  t h i a b e n d a -  
zole, an d  a t  leas t  as p o t e n t  as pa rbendazo le ,  a g a i n s t  t he  
m i g r a t o r y  p h a s e  of Ascaris. I n  t he  t h e r a p y  of p a t e n t  
Strongyloides ransomi in fec t ions  in swine, t he  c o m p o u n d  
was  ful ly  effect ive as a s ingle oral dose a t  7.5 mg /kg .  

O th e r  s tud ies  h a v e  s h o w n  t h a t  c o m p o u n d  I I I ,  like cer- 
t a i n  o the r  benz imidazo les ,  is e x t r e m e l y  p o t e n t  in p reven-  
t i ng  t h e  d e v e l o p m e n t  of h e l m i n t h  eggs or la rvae .  I t  also 
sha re s  w i th  o the r  benz imidazo le  a n t h e l m i n t i c s  a h i g h  
degree of eff icacy a g a i n s t  the  ear ly  en te ra l  and  p a r e n t e r a l  
s t ages  of Trichinella spiralis in mice. 

Th e  above  s tud ies  ind ica te  t h a t  t he  a n t h e l m i n t i c  
s p e c t r u m  of I I I  is s imi l a r  to t h a t  of th i abendazo le ,  a nd  
t h a t  t h e  new c o m p o u n d  is severa l  t i m e s  more  p o t e n t  t h a n  

P r e l i m i n a r y  s tud ies  ind ica te  t h a t  t h i s  new a n t h e l m i n t i c  
has  re la t ive ly  low tox ic i ty  in m a m m a l s ;  i ts  t h e r a p e u t i c  
index  in r u m i n a n t s  is t e n t a t i v e l y  e s t i m a t e d  as a t  l eas t  10. 

Zusammen/assung. Es  werden  die S y n t h e s e  sowie die 
b io logischen E i g e n s c h a f t e n  des n e u e n  A n t h e l m i n t i c u m s  
2-(4-Thiazolyl)-  5-isopropoxycarbonylaminobenzimidazols 
beschre iben .  
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