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idea of coexistent crystalline and amorphous regions in 
polymers might be deficient and represent a too simple 
concept. HOSEMANN has developed a theory of the 
paracrystalline state which would give rise to similar 
patterns of X-ray scattering. This has led to some con- 
fusion and even put in doubt as to whether previous 
quantitative conclusions on the degree of crystallinity 
of polymers make any real sense. 

Recent work by  RULAND, introducing some new 
rigid principles, has shown that  in polyolefins at least, 
the two-phase system of a well-ordered crystalline 
phase coexisting with an amorphous one, must very 
nearly approach reality. His procedure yields figures 

for the degree of crystallinity which, in the case of poly- 
propylene, appeared to be well in line with those ob- 
tained by the older, much more simple, relative method 
of evaluation worked out by  the present author. 

In the case of the nylons RULAND found somewhat 
more complicated conditions and had to conclude that,  
besides a still predominant,  well-ordered, crystalline 
phase, a certain fraction of the polymer subs t ance -  
which he tends to identify with the so-called hexagonal 
/~-modification-rather represents a state of disorder 
corresponding to HOSE.MANN'S paracrystalline state. In 
this case application of the simple classical methods 
would give rise to incorrect results. 
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T e r p e n o i d s .  Cis - t rans -  and t rans -c i s -  
N e p e t a l a c t o n e s  ~ 

A mix tu re  con ta in ing  cis-trans-nepetalactone (I) and 
trans-cis-nepetalactone (If) has  been shown to  possess the  
c a t - a t t r a c t i n g  ac t iv i ty  of Nepela cataria, c o m m o n l y  
t e rmed  ' c a tn ip '  2. Ea r ly  effor ts  to separa te  these s tereo-  
isomers failed 2u. \ ¥ e  wish to r epor t  a m e t h o d  for separa t -  
ing them,  and  to  record some proper t ies  of the  puri f ied 
mater ia ls .  
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Of several  vapor  phase  c h r o m a t o g r a p h i c  co lumns  tr ied,  
only a polar  silicone co lumn (1/4 inch in d iameter ,  5 feet  
long, conta in ing  20% Dow Corning QF-1 on 60/80 fire- 
brick, usually used at  209 ° ) was effect ive for the  separa-  
t ion of a mix tu re  of nepe ta l ac tones  ob ta ined  by  vacuum  
dist i l lat ion of oil of ca tn ip  f rom Fr i tzsche  Bro thers  lnc .  
The separa t ion  was no t  complete ,  bu t  the  mix tu re  could 
be es t imated  to con ta in  75 ± 5% of I ( re tent ion  t ime,  
151/2 rain) and  25 4- 5% of I I  (17 min), and  collection of 
the  first  half  of the  first  peak  gave I in which  no II  could 
be de tec ted  (VPC) and of the  last  half  of the  second peak,  
II  conta in ing  16% of I. A second passage  of th is  84% I 
t h rough  the  column, again collecting the  last  half  of the  
second peak, gave essential ly pure  II .  

The s t ruc tura l  ass ignments  for the  s epa ra t ed  nepe ta -  
lactones are clear f rom previous chemical  s tudies,  which 
showed the  nepe ta lac tone  mix ture  to con ta in  a t  least  51 ~o 
of I and  26% of I I  2b. For  conf i rmat ion,  the  purif ied 1 was 
t r ea ted  wi th  ozone followed by  sodium borohydr ide ,  
yielding nepe ta lac tones  2b. The spec t ra  of the  puri f ied 
nepe ta lac tones  as descr ibed below are cons i s ten t  wi th  the  
proposed  s t ructures .  

The infrared spec t ra  of I and II are similar  in the  double  
bond  region and  in mos t  of the  f ingerpr in t  region, bu t  
I can readi ly be d is t inguished  by  its peak  at  1200 cm ~, 
and II  by peaks  a t  1065 and 905 cm -1. The nuclear  mag-  
net ic  resonance  spec t ra  (in DCCla) are also similar,  b u t  
showed sl ight  differences in cer ta in  chemical  shif ts :  in I, 
the  me t h y l  group a t t a c h e d  to the  double  bond  absorbs  a t  
8.34 r, the  o the r  me t h y l  g roup  at  8.78 T, and  the  v inyl  
p ro ton  a t  3.75 T; in II,  the  cor responding  p ro tons  absorb  
at  8.27, 8.87, and  3.72 respect ively .  Bo th  compounds  had  
n~ 5 1.4878 ± 0.0001. I had  [~3~{.5+ 11.1 o (CHC13) and the  
mix tu re  con ta in ing  840,/0 of 11, q 20.2°; the  calcula ted 
ro t a t i on  of pure  l I  is t hus  +21 .9  °3. 

Finally,  b ioassays  were conduc ted  wi th  the  pures t  
mater ia ls  obta ined .  E t h a n o l  solut ions of each of the  iso- 
mers  were appl ied to co t ton  balls, and mos t  of the  so lvent  
was al lowed to evapora te .  The balls (and numerous  
blanks,  p repa red  wi th  e thanol)  were m a d e  avai lable to 
e igh t  cats.  Three  were s t rong ly  a t t r a c t e d  to the  bails con- 
ta in ing  II ,  two showed sl ight  preference  for them,  and  
two were indi f ferent  to  all of t he  balls. Thus,  the  minor  
isomer,  II ,  is def in i te ly  act ive.  W h e t h e r  or no t  the  major  
i somer  possesses any  ac t iv i ty  could no t  be decided:  one 
of the  ea ts  was def in i te ly  more  in te res ted  in the  ball con- 
ta in ing  I t h a n  in the  blanks,  b u t  the  smal l  a m o u n t  of I I  
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present  as an impur i ty  m a y  have  been responsible for 
this  interest .  Racemic  I has  been synthesized,  bu t  no 
ment ion  was made  of tes ts  wi th  cats 4,~. 

Zusammen[assung. Die beiden s tereoisomeren Nepeta-  
lactone wurden  durch  Gasehromatograph ie  get rennt .  Es 
wurde  gezeigt,  dass das trans-cis-isomere (II) auf  Ka tzen  
anziehend wirkt .  Das cis-trans-Isomere (I), das  e twa  75% 
der  Mischung darstel l t ,  ist  bedeu tend  weniger  akt iv ,  
m6glicherweise v611ig inakt iv .  
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Zur Konstitution von Helvolins~iure und 
Cephalosporin P~ 

DJERASSI et  al. 1 haben kiirzlich durch  massenspekt ro-  
metr ische  Unte rsuchung  gezeigt,  dass Helvol ins~ure,  ein 
An t ib io t ikum aus A spergitlus/umigatus ~, die Zusammen-  
se tzung C33H4,Os besitzt ,  wodurch die frfiher aufgestel l te  
Formel  13, en tspr ich t  C32H4~O s, revisionsbedfirff ig gewor- 
den ist. Auch die fiir Cephalosporin P1, eine ant ib io t i sche  
Subs tanz  aus Cephalosporium-St~tmmen,  vorgeschlagene 
Formel  I I  4 en tspr ich t  C32H4,Os, is t  n ich t  kongruen t  mi t  
der  neuerdings zu C3aHsoO s e rmi t t e l t en  ~ Zusammense t -  
zung dieser Verbindung.  ]3ereits yon anderer  Seite ~ ist  
auf  eine m6gliche Verwandtschaf t  dieser zwei Ant ib io t ika  
mi t  der  Fusidins~ture, e inem biologisch wi rksamen Meta-  
boli ten aus Fus id ium-S t~mmen ,  hingewiesen worden.  Ffir 
diese le tz tere  ist  inzwischen auf  Grund  neuerer  Exper i -  
mente  die Kons t i tu t ions formel  I I I  (R = H) gesichert  wor- 
den 7, welche sich lediglich in der  Haf ts te l le  einer  Hydro-  
xy lgruppe  von einem fri iheren Vorschlag ~ unterscheidet .  

Wi t  haben  die N M R - S p e k t r e n  der  kris tal l inen Methyl-  
es ter  der  drei  Ant ib io t ika  au fgenommen  ~. Die dabei  er- 
hal tenen,  in der  Tabel le  zusammenges te l l t en  Da ten  
sprechen ebenfalls  gegen die fri iher angenommenen  For-  
meln I u n d  I I  von  HelvolinsAure und Cephalosporin P1 
und beweisen, dass das bisher vermiss te  Kohlenstoff-  
a tom in beiden FAllen als ter t i~r  gebundene  Methylgruppe  
vo rhanden  ist. 

Das N M R - S p e k t r u m  des Helvolins~iure-methylesters  
(vgL Figur)  zeigt, dass beide Ace toxygruppen  an Kohlen-  
s to t fa tomen haf ten,  welche je ein Wassers tof fa tom tragen.  
Die Lage und Multiplizit~tt des Signals eines der beiden 
Pro tonen  s t i m m t  genau iiberein mi t  der jenigen des Cm6- 
Protons  yon Fusidins/ ture-methylester ,  I I I  (R = CHs). Da  
das gleiche Signal auch  im N M R - S p e k t r u m  des Methyl -  
esters yon Cephatosporin P~ v o r h a n d e n  ist, zwingt  sich die 

V e r m u t u n g  auf, dass bcide Verb indungen  im ftinfgliedri- 
gen Ring Ahnliche Subst i tu t ionsverhAltnisse  wie die Fusi-  
dinsAure aufweisen, und dass die Verwand t scha f t  zu dieser 
le tz teren eine engere ist als bisher ve rmute t .  Die bekannte  
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