
15. VIII. 1962 Brevi conmnieazioni - Brief Reports 355 

Br~ves c o m m u n i c a t i o n s  - K u r z e  M i t t e i l u n g e n  - Brevi  c o m u n i c a z i o n i  - B r i e f  Repor t s  

Les auteurs sont seuls responsables des opinions exprim4es dans ces communications. - F~r die kurzea Mitteilungen ist ausschliesslich 
der Autor verantwortlich. - Per le brevi comunicazioni & responsabile solo l'autore. - The editors do not hold themselves responsible 

for the opinions expressed by their correspondents. 

Evidence for Configuration and Conformation of 
Levopimaric Acid from Measurement  of Surface 

Fi lms 

I. Introduction. S t r u c t u r e s  a n d  con f igu ra t i ons  of t h e  four  
a b i e t a n e - t y p e  d ienoic  acids  o b t a i n a b l e  f rom rosin,  viz.  
l evop imar ic  (I), pa lus t r i c  (II), neoab ie t i c  (III), a n d  ab ie t i c  
(IV) acid (Figure  1), are u n e q u i v o c a l l y  es tab l i shed ,  e x c e p t  
for t he  con f igu ra t ion  a t  C-13 of I. Compar i son  of t he  
[MD] va lues  of I a n d  of a mode l  s teroid,  2, 4 -choles tad iene ,  
suggested  t he  f l -c0nf igura t ion  a t  t h i s  c e n t e r  1, whi le  m a n y  
chemica l  t r a n s f o r m a t i o n s  p o i n t  s t r o n g l y  to  a 13c~- 
o r i e n t a t i o n  2. A r e c e n t  s t u d y  3 of t he  op t i ca l  r o t a t o r y  dis- 
pers ion of these  acids ha s  i n d i c a t e d  a w a y  of reso lv ing  t h i s  
con t r ad i c t i on ;  t h e  a p p r o a c h  res t s  o n  t he  f ac t  4 t h a t  t h e  
sense of op t i ca l  r o t a t i o n  a n d  C o t t o n  ef fec t  of 1, 3-cyclo- 
hexad ienes  d e p e n d s  u p o n  t h e  d i r ec t ion  of skewness  of 
the i r  usua l ly  n o n - p l a n a r  c o n j u g a t e d  sys tems .  Dre id ing  
models  i nd i ca t e  on ly  one  c o n f o r m a t i o n  for  13fl-I; 13a-I ,  
however ,  can  ex is t  in  two  con fo rma t ions ,  cal led a ' fo lded '  
(IA) a n d  ' e x t e n d e d '  (IB) (Figure  3 of a). Of these,  b o t h  t he  
single c o n f o r m a t i o n  of 13fl-I, a n d  c o n f o r m a t i o n  IA  of 
13a-I show skewness  of the  d iene  c o m p a t i b l e  w i t h  t h e  ob-  
served l e v o r o t a t i o n  of t h e  c o m p o u n d ;  in  con t r a s t ,  t h e  
skewness  of I]3 would  p r ed i c t  d e x t r o r o t a t i o n .  T h e  dis-  
c r epancy  b e t w e e n  chemica l  a n d  r o t a t i o n a l  ev idence  for  
the  c o n f i g u r a t i o n  a t  C-13 of I could  t h u s  b e  r e so lved  b y  
a s suming  t h a t  I is t h e  13~ c o m p o u n d ,  a n d  t h a t  i t  ex i s t s  
essentiall3~ in  c o n f o r m a t i o n  IA.  

I n  mode ls  of IA,  r ing  C is b e n t  a w a y  f rom t he  p l ane  of 
r ings A a n d  B t o w a r d s  t h e  u p p e r  (fl) face of t he  molecule ;  
in con t r a s t ,  mode l s  of IB,  I I ,  I I I ,  a n d  I V  are essent ia l ly  
fiat, whi le  those  of 13fl-I show r ing  C b e n t  a w a y  f rom the  
res t  of t h e  molecule  in  t h e  d i r ec t ion  oppos i te  to  t he  folding 
of IA,  i.e. t o w a r d s  t he  ~ face. 

These  cons ide ra t i ons  sugges ted  t h a t  t h e  w a y  in w h i c h  
the  four  ros in  acids p a c k  i n to  m o n o m o l e c u l a r  f i lms m i g h t  
exh ib i t  d i f ferences  i n t e r p r e t a b l e  in  t e r m s  of t h e  molecu la r  
shapes  of these  c o m p o u n d s ;  in  pa r t i cu l a r ,  i t  s eemed  t h a t  
s t u d y  of such  f i lms m i g h t  p r ov i de  a d d i t i o n a l  ev idence  for  
or aga in s t  t h e  a s s i g n m e n t  of c o n f i g u r a t i o n  13a a n d  con-  
f o r m a t i o n  I A  to  I. 

I I .  Experimental. Fi lms  of c o m p o u n d s  I - I V  were 
m e a s u r e d  a t  24 ± 1 ° w i t h  a L a n g m u i r - t y p e  f i lm b a l a n c e  6. 
The  c o m p o u n d s  are  too  soluble  in  w a t e r  to  fo rm s t ab l e  
monolayers ,  a n d  h a d  to  b e  spread ,  f rom benzene ,  on  

0.015 N HC1. E v e n  so, f i lm d i s so lu t ion  was  fa i r ly  r a p i d  
and  occur red  w i t h  r a t e s  v a r y i n g  f rom one  c o m p o u n d  to  
a n o t h e r ;  t h e  F -A  cu rves  (F:  su r face  p re s su re ;  A:  molec-  
u lar  area)  were the re fore  o b t a i n e d  in the  m a n n e r  descr ibed 
by  TER MINASSIAN-SA/~AGA 6, w ho  h a d  obse rved  t h a t  
s l ight ly  so luble  mono laye r s  o b e y  t h e  r e l a t i on  

log F = -- hVt-+ log F0, 

where  t is t h e  t i m e  e lapsed,  a n d  h is a c o n s t a n t .  T he  surface  
p r e s s u r e s  F 0 de r ived  b y  e x t r a p o l a t i o n  to l/t~= 0 are  t h e n  
those  t h a t  wou ld  h a v e  been  o b t a i n e d  if t he  f i lm were  t r u l y  
insoluble .  I n  ou r  e x p e r i m e n t s ,  a new f i lm was  s p r e a d  for  
each area,  a n d  t he  decrease  of sur face  p ressu re  w i t h  t ime ,  
a t  c o n s t a n t  area ,  was  fol lowed a t  30 sec i n t e r v a l s  for  a 
to t a l  pe r iod  of 4 min .  T he  F0-A re la t ions  so o b t a i n e d  

p e r m i t  va l id  compa r i sons  b e t w e e n  t he  va r i ous  ros in  ac ids ;  
t h i s  was  no t  u n e q u i v o c a l l y  possible  in  p rev ious  s tud ies  7. 
A t  low fi lm areas ,  F r e m a i n s  c o n s t a n t  (and i n d e p e n d e n t  of 
t h e  area)  u n t i l  excess m a t e r i a l  p r e sen t  in t h e  f i lm h a s  dis-  
solved.  Th i s  c o n s t a n t  va lue  of F is t h e  col lapse pressure .  
T h e  r e p o r t e d  m o l e c u l a r  a reas  are  l imi t ing  a reas  o b t a i n e d  
b y  e x t r a p o l a t i n g  t h e  l i nea r  po r t i on  of t h e  F0-A c u r v e  
(F igure  1) (in t h e  region co r r e spond ing  to  a c o n d e n s e d  
film) to  F 0 = 0. 

T h e  use of d i lu te  HCI as a s u b s t r a t e  for t he  s t u d y  of t h e  
h i g h l y  ac id-sens i t ive  I, I I ,  a n d  I I I  m a y  seem ob jec t i on -  
able.  W e  feel, however ,  t h a t  t he  inf luence  of the  acid u p o n  
t h e  molecules  of t he  f i lm d u r i n g  t he  br ie f  pe r iod  of 
m e a s u r e m e n t  is p r o b a b l y  negligible.  I f  i t  were  no t ,  t h e  ob-  
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Fig. 1. F0-A curves of rosin acids. Each point represents a fresh fihn ; 
shaded points represent duplicate solutions of rosin acid in the solvent 
indicated. I. Levopimaric acid: A , ,  benzene; h petroleum ether. 
II. Palustrie acid: i:], • benzene. III. Ncobietic acid: ©, • benzene. 

IV. Abietic acid: V, V benzene. 
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served differences (see below) be tween  I and the  equa l ly  
acid-sensi t ive I I  and I i I  would  have  been obscured;  i t  is 
known t h a t  an ac id-cata lyzed equi l ib r ium of all  four  
compounds  is established,  f inal ly y ie ld ing the  s table IV ~. 
Use of s t rong NaC1 solut ion ins tead of HC1 to  decrease the  
ra te  of dissolut ion led to compl ica t ions  a l r eady  observed 
in o the r  ins tances  s. All solutions of  compounds  I - I V  
were made  3 X 10 -aM in benzene,  excep t  for one series of 
measuremen t s  carr ied out  wi th  a solut ion of I in pe t ro leum 
e ther  (b. 30~60°). All solvents  were redist i l led and were 
found free of surface-act ive  con taminan ts .  

I I I .  Results and Discussion. The  results of the  film- 
balance studies are  shown in F igure  1 ; t h e y  demons t ra t e  
t h a t  all four  compounds  form condensed films. Fu r the r -  
more,  F igure  1 shows t h a t  the  l imi t ing area  of I (52.3 ~ )  is 
s ignif icant ly  larger  t h a n  t h a t  of I I ,  I I I ,  and  IV (46.3- 
47.3/k ~) 9,~o. I n t e rp re t a t i on  of these results  is possible wi th  
the  he lp  of molecu la r  models  of the  compounds .  Areas  per  
molecule,  der ived  f rom Cata l in  models  assuming the  usual  
o r ien ta t ion  of t he  molecules With the i r  c a rboxy l  groups 
towards  t he  aqueous  phase,  are :  for 13fl-I abou t  70 , ~ ,  
for 13c¢ in confo rma t ion  IA 55.5/ke and in conformat ion  I B  
48.5 2~* (see F igure  2). The  l a t t e r  va lue  also applies to  the  
o the r  ' ex t ended '  conformat ions  of  compounds  I I - I V .  Our  
f i lm-balance results  are compat ib le  only  wi th  conf igura t ion  
13¢¢ and conformat ion  I A  for levopimar ic  acid;  in par t ic -  
ular, t hey  clear ly  e l iminate  conf igura t ion  13ft. 

The  cross-sect ional  areas quo ted  above  and indicated in 
F igure  2 were der ived f rom project ions  of a p lane  through 
C-9 of the  or iented models.  This  level  was chosen because 
s tudy  of the  f i t  of two  ident ica l  models  of I A  and IB 
suggested t h a t  th is  was the  s ignif icant  pa r t  0I the  molecule 
de te rmin ing  the  closest  possible packing.  I n  levopimaric  
acid, i t  appears  t h a t  i t  is the  indi rec t  inf luence of the  con- 
fo rmat ion  of r ing C on C-9 ra ther  t h a n  this  conformat ion 
itself which de termines  the  space requ i rements  of the 
molecule  (see F igure  2). In  par t icular ,  i t  seems tha t  the 
larger  area  of I, compared  to t h a t  of the  o ther  compounds,  
results  f rom the  fact  t h a t  the  hydrogen  on C-9 protrudes 
marked ly  in IA  only  and preven ts  the  close packing 
possible wi th  the  o ther  models (see Figure  2). 

We feel t h a t  our  results  suppor t  the  assumpt ion  that  
levopimar ic  acid has the  13~-configuration and exists, at 
least  to  a subs tan t ia l  ex tent ,  in confo rma t ion  IA n 

Zusammen/assung. Monomolekulare  Oberfl~ichenfilme 
yon  L~vopimars~ure  (I) und  yon drei  nahe  ve rwand ten  
Harzs~uren  wurden  m i t  Hi l fe  e iner  Methode  untersucht ,  
welche ges ta t te t ,  den  Einfluss de r  ausgesprochenen 
WasserlSsl ichkei t  dieser Subs tanzen  auszuschal ten.  Die 
e rha l t enen  Resu l t a t e  beweisen eine Sonders te l lung yon  I, 
die mi t  e iner  frt iher auf  Grund  der  Rota t ionsdispers ion  an- 
genommenen  ,~gewinkeltem) Kons te l la t ion  in Einklang 
steht .  

Fig. 2. Dreiding models of levopimaric acid shown in perspective with 
atomic radii drawn in. Shaded areas are the projections of the plane 

through C-9. 
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L 6 t a l i t 6  e t  a n o m a l i e s  d u  d6veloppement embryon- 
naire dans ladescendance des f e m e l l e s  t r i p l o i d e s  

d e  l ' A m p h i b i e n  U r o d ~ l e  P l e u r o d e l e s  w a l t l i i  

M i c h a h  

Une  descentance  aneuploide  d 'Urod~les  t r iploides  a 6t6 
ob tenue  pour  la premidre  fois par  FANKHAUSER et  
HUMPHREY 1'~, chez l 'Axolot l ,  puis pa r  KAWAMURA a chez 
Triturus pyrrhogaster. Les r6sul tats  de ces auteurs  con- 
cernent  essent ie l lement  des croisements  du type  ~3n  × 
c~2n, car  les m&les t r iploides de ces deux  esp~ces sont  
quasi-st6ri les e t  les croisements  ~2n  × ~ 3 n  n ' o n t  pu 6tre 
effectu6s qu 'aprbs  f6condat ion art if iciel le e t  sacrifice des 
prog6niteurs .  Au contraire ,  dans  le cas du Pleurodble 
(2n ~ 24), un  cer ta in  hombre  de m ~ e s  t r iploides sont  
p le inement  f6conds e t  on a pu rdaliser pour  Ia premiere  
lois chez tes Vert6br6s, pa r  accouplements  spontan6s,  des 

croisements  3n × 3n, ainsi q u ' u n  grand hombre  de croise- 
ments  ~ 2 n × 6 3 n  (GALLIEN et  BEETSC~tEN~; BEET- 
SCttEN ~), 

Les r6sul tats  obtenus  in i t i a lement  chez FAxolo t l  1,2, out  
permis  de d~finir un syndrome hyperd ip lo ide  af fec tant  la 
quas i - to ta l i t6  des larves obtenues,  et  incompat ib le  avec 
une survie prolong6e au-del~ de l '6closion, sauf pour 
quelques  individus  fa ib lement  aneuploides  (2n + 1, 2n 
+ 2, 2n + 3). Ce syndrome aneuploide  affecte aussi les 
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