
4 5 8  [ENPERIENTIA VoL.V [ I I / l  ~2] 

Br ves c o m m u n i c a t i o n s  - Kurze  Mit te i lungen 
Brevi c o m u n i c a z i o n i  - Brief  Reports  

Les auteurs sont seuls responsables des opinions exprim6es clans ees communications. - Fiir die kurzen Mitteilungen ist ausschliessIieh 
tier Autor verantwortlieh. - Per le brevi comunicazloni ~ responsabile solo l'autore. - The editors do not hold themselves responsible for 

the opinions expressed by their correspondents. 

T h e  C o n f o r m a t i o n  o f  C a r v o m e n t h o l s  

T h e  r e c e n t l y  e l a b o r a t e d  m e t h o d  of c o n f o r m a t i o n a l  
ana ly s i s  1 c a n  be  used  for  d e t e r m i n i n g  t h e  s t e r e o c h e m -  
i s t r y  of c a r v o m e n t h o l s  a n d  c a r v o m e n t h y l a m i n e s .  R~:AD 
a n d  JOI~NSTON 2 h a v e  s h o w n  t h a t  a n  e q u i l i b r i u m  m i x t u r e  
of ( - - ) - c a r v o m e n t h o n e  a n d  ( - - ) - i s o c a r v o m e n t h o n e  con-  
t a i n s  79 % of t h e  fo rmer .  C a r v o m e n t h o n e  b e i n g  t h e  m o r e  
s t a b l e  e p i m e r  s h o u l d  h a v e  b o t h  t h e  m e t h y l  a n d  iso- 
p r o p y l  g r o u p s  l i n k e d  b y  e q u a t o r i M  b o n d s  whi l e  iso- 
c a r v o m e n t h o n e  s h o u l d  h a v e  t h e  i s o p r o p y l  g r o u p  e q u a -  
t o x i a l l y  l i n k e d  a n d  t h e  m e t h y l  grou~) p o l a r  l i nked .  T h e  
m a i n  r e a c t i o n  p r o d u c t s  in  t h e  s o d i u m  a n d  a lcoho l  re- 
d u c t i o n  of ( - - ) - c a r v o m e n t h o n e  a n d  ( - ) - c a r v o m e n t h o n e -  
o x i m e  a re  ( + ) - c a r v o m e n t h o l  (I) a n d  ( + ) - c a r v o m e n t h y l -  
a m i n e  (II)  r e spec t i ve ly .  I t  h a s  b e e n  o b s e r v e d  ~ t h a t  t h i s  
t y p e  of r e d u c t i o n  leads  t o  t h e  t h e r m o d y n a m i c a l l y  m o r e  
s t a b l e  e p i m e r  of a n  a l coho l  or  a n  a m i n e .  AU t h e  sub-  
s t i t u e n t s  in  I a n d  I I  are,  t h e r e f o r e ,  e q u a t o r i a l l y  b o n d e d .  
N e o c a r v o m e n t h o l  a n d  n e o c a r v o m e n t h y l a m i n e - - t h e  cor-  
r e s p o n d i n g  ep imer s ,  s h o u l d  be  r e p r e s e n t e d  b y  t h e  con-  
f o r m a t i o n s  I I I  a n d  I V  in  w h i c h  t h e  h y d r o x y  a n d  a m i n o  
g r o u p s  a re  p o l a r  l inked .  I n  t h e  a d j o i n i n g  f igures  t h e  
u n b r o k e n  l ines  i n d i c a t e  c o n s t i t u e n t s  a b o v e  t h e  p u c k e r e d  
p l a n e  of  t h e  r i ng  a n d  b r o k e n  l ines  t h o s e  be low t h e  p l a n e  
a n d  (p) a n d  (e) r e p r e s e n t  p o l a r  a n d  e q u a t o r i a l  b o n d s  
r e spec t ive ly .  

i-Vr 

- - -Me 

~ R  

I R = O H  
II  R = N H  2 

III R - OH 
IV R = NH 2 

T h e  s o d i u m  a n d  a lcohol  r e d u c t i o n  of ( - - ) - i soca rvo-  
m e n t h o n e o x i m e  leads  p r e d o m i n a n t l y  to  ( - - ) - i soca rvo-  
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m e n t h y l a m i n e  (VI).  T h e  a m i n o  a n d  t h e  i s o p r o p y l  g r o u p s  
are,  t he re fo re ,  e q u a t o r i a l  a n d  t h e  m e t h y l  g r o u p  p o l a r  in  VI .  

A s t u d y  of t h e  d a t a  on  t h e  r e a c t i o n  of n i t r o u s  ac id  
w i t h  m e n t h y l a m i n e s  a n d  d e c a l y l a m i n e s  s h o w s  t h a t  if 
t h e  a m i n o  g r o u p  be  e q u a t o r i a l l y  l inked ,  t h e  r e a c t i o n  
p r o d u c t  is m a i n l y  t h e  c o r r e s p o n d i n g  a l coho l  w i t h  t h e  
h y d r o x y  g r o u p  e q u a t o r i a l  b u t  if  t h e  a m i n o  g r o u p  be  
po la r ,  c o n s i d e r a b l e  a m o u n t s  of u n s a t u r a t e d  c o m p o u n d s  
a re  p r o d u c e d  a long  w i t h  a m i x t u r e  of b o t h  ep imer i c  
f o r m s  of t h e  a lcohol  1. S ince  t h e  i n t e r a c t i o n  of n i t r o u s  
ac id  w i t h  i s o c a r v o m e n t h y l a m i n e  (VI) a f fo rds  (--)- iso-  
c a r v o m e n t h o l  a n d  v e r y  l i t t l e  t e r p e n e ,  we can  ass ign  t h e  
c o n f o r m a t i o n  V to  i s o c a r v o m e n t h o l  a n d  V I I  to  i t s  
e p i m e r - -  n e o i s o c a r v o m e n t h o l .  

V R = O H  
VI R = NH 2 

~_~ OH(p) 

v i i  

T h e  o b s e r v a t i o n  t h a t  o n  t r e a t m e n t  w i t h  n i t r o u s  ac id  
( + ) - c a r v o m e n t h y l a m i n e  ( I I )  y ie lds  m a i n l y  ( + ) - e a r v o -  
m e n t h o l  b u t  ( - - ) - n e o c a r v o m e n t h y l a m i n e  (IV) af fords  
m o s t l y  t e r p e n e s  a n d  a s m a l l  a m o u n t  of a m i x t u r e  of 
c a r v o m e n t h o l  (I) a n d  n c o c a r v o m e n t h o I  ( I I I ) ,  cons t i -  
t u t e s  e v i d e n c e  in  f a v o u r  of  t h e  c o n f o r m a t i o n s  I ,  I I ,  I I I ,  
a n d  IV .  F u r t h e r ,  t he se  c o n f o r m a t i o n s  lead  to  conf igura-  
t i o n s  for  c u r v o m e n t h o l ,  c a r v o m e n t h y l a m i n e ,  n e o c a r v o -  
m e n t h o l  a n d  n e o c a r v o m e n t h y l a m i n e  w h i c h  a re  i d e n t i -  
cM w i t h  t h o s e  d e d u c e d  b y  READ a n d  his  co -worke r s  2 on 
t h e  bas i s  of c o m p l e t e l y  d i f f e r e n t  c o n s i d e r a t i o n s .  

T h e  c o n f i g u r a t i o n s  of i s o e a r v o m e n t h o l  a n d  i socarvo-  
m e n t h y l a m i n e  do n o t  s eem to  h a v e  b e e n  d e t e r m i n e d  
p rev ious ly .  E v i d e n c e  for  t h e  c o r r e c t n e s s  of t h e  confor-  
m a t i o n s  V a n d  V I  is p r o v i d e d  b y  t h e  o b s e r v a t i o n  t h a t  
V is e s te r i f i ed  p r e f e r e n t i a l l y  w h e n  a m i x t u r e  of I I I  and  
V is t r e a t e d  w i t h  a n  i n su f f i c i en t  a m o u n t  of p - n i t r o b e n z o y l  
ch lo r ide .  T h e  h y d r o x y  g r o u p  in  V w h i c h  is e q u a t o r i a l l y  
b o n d e d  is e x p e c t e d  t o  r e a c t  f a s t e r  t h a n  t h e  p o l a r  l inked  

1 To be discussed in a separate communication. 
z N. L. McNIvE~ and j'. READ, J. Chem. Soc. 1952, 153. 



[15. XII. 195"2] Kurze Mittcilungen - Brief Reports 459 

h y d r o x y  group  in I I I  because  an  equa to r i a l  s u b s t i t u e n t  
is s te r icaUy less h inde red  t h a n  the  same  s u b s t i t u e n t  a t  
t he  same  posi t ion l inked  t h rough  a po la r  b o n d  x. 

A. K.  B o s e  

Department o] Applied Chemistry, Indian Institute of 
Technology, Kharagpur, India, July 28, 1952. 

Zusammenlassung 

Die ,Conformat iom~ al ler  C a r v o m e n t h o l e  u n d  Carvo-  
m e n t h y l a m i n e  wurde  au f  de r  Grund lage  der  Vors te l lung  
yon  po la ren  und  ~qua to r i a l en  B i n d u n g e n  abgele i te t .  Die  
K o n f i g u r a t i o n  yon  C a r v o m e n t h o l ,  N e o c a r v o m e n t h o l ,  
C a r v o m e n t h y l a m i n  und  N e o c a r v o m e n t h y l a m i n ,  die aus  
ihrer  ~Conformat ion~ folgt ,  is t  iden t i sch  m i t  der  I~onfi- 
gura t ion ,  die yon  READ und  Mi t a rbe i t e rn  haupts i tch l ich  
auI  der  Grund lage  der  von -Auwers schen  Rege l  vorge-  
sch lagen  wurde .  Die ¢~Conformatiom> des I s o c a r v o m e n -  
thols  und  des I s o c a r v o m e n t h y l a m i n s  l~tsst e rkennen ,  
dass sich alle S u b s t i t u e n t e n  in diesen be iden  Verbin-  
dungen  in Cis-Stellung bef inden.  

1 D. H. R. BARTON, Exper. 6, 316 (1950). - D. H. R. BARTON and 
W. J.  ROSENt~ELDER, J. Chem. Soc, 1951, 1048. 

Results: (I) The chemical analysis,--The chemica l  ana-  
lysis of  t he  H - c l a y  p r o d u c e d  was ca r r i ed  o u t  by  the  
fussion m e t h o d  z. The  Tab l e  I gives  t he  resul ts .  

The  e v a l u a t i o n  of t he  chemica l  ana lys is  is v e r y  diffi-  
cu l t  owing  to  t h e  presence  of an a m o r p h o u s  p a r t  ~ m i x e d  
wi th  t he  c rys ta l l ine  f rac t ion .  Also t h e  con t inuous  wash-  
ing  w i t h  w a t e r  and  HCI  s t rong ly  r educed  the  a lkal ine  
con ten t .  

(2) Exchangecapacity.--The e x c h a n g e  c a p a c i t y  of t h e  
c lay  was d e t e r m i n e d  wi th  Ba(OH)~ a f t e r  W:KLANDE~ ~. 
2--3 g of  t he  c lay  were  suspended  in w a t e r  and  t h e n  10 
mt  of Ba(OH)9. were  added .  Af t e r  e q u i l i b r i u m  was 
reached,  t he  Ba -c l ay  was m i x e d  wi th  ion e x c h a n g e r  J R .  
a m b e r l i t e  120 and  the  Ba- ion  adsorbed  was e s t i m a t e d  as 
B a S O  4. Tab le  I I  shows the  absorbed  mi l l i equ iva l en t  
Ba- ion.  

Table II 
Milliliter Ba-adsorbcd/g H-clay air dried (9.98% H~O) 

Initial 
concentration 

in m.e. 

5.00 
10.00 

m.e. 
adsorbed 

Ba++ 

1.14 
1,18 

A S t u d y  o f  t h e  C l a y  F r a c t i o n  o f  E g y p t i a n  S o i l s  

The  soil  of E g y p t  is f o rmed  f rom t h e  Ni le  depos i t s  
resu l t ing  f rom the  d i s in t eg ra t ion  of t he  igneous  rocks  of  
t he  E t h i o p i a n  p l a t eau  due  to  the  chemica l  a n d  phys ica l  
wea t h e r i ng  factors .  

The  c lay  f rac t ion  is t he  ac t ive  p a r t  of  the  solis. The  
proper t ies  of t he  d i f fe ren t  t ypes  of c lay  d e p e n d  upon  t h e  
fo l lowing charac te r i s t i c s :  (a) The  size of t he  par t ic les ,  
(b) t he  chemica l  n a t u r e  of the  clay,  i.e. i ts  exchange  
reac t ion  and  the  w a t e r - b i n d i n g  capac i ty ,  etc. ,  and  (c) the  
p la te - l ike  s t ruc tu re  of t h e  part ic les .  

Material: The  sample  for th is  s t u d y  was t a k e n  f rom 
• the  F a c u l t y  of Agr i cu l tu re ' s  f a r m  s i t u a t e d  a t  30 ° 2" N and  
31 ° 13" E in Giza abou t  0.8 k m  wes t  of t he  R i v e r  Nile.  

Table I 
The chemical analysis of H-clay, oven dry basis 

Constituents Percentage 

SiO~ 56.52 
A120~ 25.32 
Fe20 z 14.00 
CaO 0,74 
MgO 1,87 
K~O 1.60 
NaeO 1.48 

The  sample  was p laced  in a h igh  cy l inde r  a n d  a l i t re  of  
dis t i l led w a t e r  was added .  A f t e r  t he  soil  b e c a m e  thor -  
ough ly  we t t ed ,  the  m i x t u r e  v igo rous ly  s t i r red  and lef t  
for  s ed imen ta t i on .  Af te rwards ,  a s y p h o n  unde r  the  
surface  was inse r t ed  and  the  suspens ion  was r e m o v e d .  
The  fine par t ic les  were  l eached  w i t h  n/~0HC1 severa l  
t imes  to  replace  all  t he  a lka l ine  and  a lka l ine  ea r th  ions  
wi th  H- ions  and  c o n s e q u e n t l y  a pu re  c lay  sample  was 
ob ta ined .  The  sample  was washed  e l - f r ee  w i t h  w a t e r  
and then  e lec t rod ia lysed .  

(3) The electron micrograph4.--As t he  s ca t t e r i ng  in 
t h e  e lec t ron  mic roscope  is p r o p o r t i o n a l  to  t he  th ickness  
and  d e n s i t y  of  the  sample  exposed ,  i t  is necessa ry  t h a t  
t he  par t ic les  should  be v e r y  fine a n d  the  f i lm e x t r e m e l y  
th in  and  homogeneous .  

F o r  th is  s t udy ,  t he  f ines t  f rac t ion  was  o b t a i n e d  as 
fol lows:  lg of H - c l a y  was suspended  in wa te r ,  pep t i zed  
wi th  NI-I4OHS and  then  lef t  some days  for s e d i m e n t a t i o n .  
The  sample  for the  e lec t ron  mic rog raph  was m a d e  by  
Mlowing a d rop  of t he  suspension to e v a p o r a t e  on a th in  
col lodion m e m b r a n e  which  was p r ev ious ly  dried.  

The  e lec t ron  m i c r o g r a p h  shows an agg rega t ed  ma-  
te r ia l  w i t h  p la te - l ike  s t ruc tu re .  The  sample  is m a d e  up  
of v e r y  th in  p la tes  m i x e d  w i t h  t h i cke r  uni ts .  F ine  par-  
t ic les  oI q u a r t z  are also eas i ly  seen t o g e t h e r  w i th  t he  
th i cke r  undispersed  uni ts ,  which  agree  wi th  EITErd'S ob- 
se rva t ions  ~. The  e lec t ron  mic rog raph  classifies t he  
E g y p t i a n  a l l u v i u m  c lay  minera l  w i th  t he  i l l i t ic  group.  

(4) X-ray analysis. -- Two powder  d i ag rams  ~ h a v e  
been t a k e n  accord ing  to  t he  DEBYE-SCHERRER m e t h o d  
w i t h  F e - r a d i a t i o n  2 = 1.93239 it ,  in a c a m e r a  d i a m e t e r  
of  114.4 m m .  

T h e  f i rs t  d i a g r a m  represen t s  t h e  or ig ina l  c lay  before  
l each ing  w i t h  d i lu ted  HCt,  and  t h e  second one  shows 
t h a t  of t h e  H-c lay .  Tab le  I I I  g ives  t h e  g lanc ing  angles  
and  l a t t i ce - spac ings  of b o t h  samples .  
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