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Eine konstellationsanalytische Diskussion des B- 
Nor-cholestans st6sst deshalb auf grosse Schwierig- 
keiten, weil dutch die alternierende Kondensation yon 
5- und 6-Ringen ein neues geometrisches System ent- 
steht. Der Austausch eines Zyklohexanringes im Deca- 
lin-System dutch einen Zyklopentanring erschwert die 
Konstellationsanalyse der Hydrindan-Verbindungen. 
Dies ist in einem weitaus st/irkeren Mass beim Ober- 
gang vom Steroidmolekfil zu dem des B-Nor-cholestans 
der Fall, da nun die gegenseitige Einwirkung zweier 
5-Ringe auf einen mittelst/indigen 6-Ring (B-Nor/C/D- 
System) sowie zweier 6-Ringe auf einen dazwischen- 
liegenden 5-Ring (A/B-Nor/C-System) zu berficksich- 
tigen bleibt. 

Herrn Prof. Dr. H. H. INHOFFEN danke ich fiir die grosszfigige 
Untersttitzung und F6rderung dieser Arbeit, Herrn Prof. Dr. D. H. 
R. BARTON ffir die Freundlichkeit der Durchsicht des Manuskriptes. 

Summary 

T h e  s t a b i l i t y  o rde r s  for  s eve ra l  cis/trans ep imer i c  
h y d r i n d a n o n e s  a n d  8 - m e t h y l - h y d r i n d a n o n e s  a re  s h o w n  
in  a q u a l i t a t i v e  m a n n e r .  S t a r t i n g  w i t h  t h e  g e o m e t r y  of 
c y c l o p e n t a n e  a n d  c y c l o h e x a n e  c h a n g e s  of B a y e r  a n d  
P i t z e r  s t r a i n  e x i s t i n g  in  t h e  t w o  i somer i c  b icyc lo  (4 : 3 : 0) 
n o n a n e  s y s t e m s  are  d iscussed .  T h e  in f luences  of a n  a n g u -  
l a r  m e t h y l  g r o u p  ( e s t i m a t e d  b y  t h e  s imple  emp i r i ca l  
m e t h o d  e v a l u a t e d  b y  TURNER) a n d  of two  new  con-  
f o r m a t i o n a l  effects  (a lkyl  k e t o n e  effects) i n d u c e d  b y  
r e p l a c i n g  a m e t h y l e n e  g r o u p  b y  a c a r b o n y l  g r o u p  a re  
t a k e n  i n t o  a c c o u n t .  

Br6ves c o m m u n i c a t i o n s  - Kurze  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  - Brief  Reports  

Les auteurs sont seuls responsables des opinions exprim~es dans ees communications. - Fiir die kurzen Mitteilungen ist ausschliesslich 
der Autor verantwortlieh. - Per le brevi comunicazioni ~ responsabile solo l'autore. - The editors do not hold themselves responsible for 

the opinions expressed by their correspondents. 

E i n  (M, F ) - P r o b l e m  

(Schluss)  

Die  g e w ~ h l t e n  B e z e i c h n u n g e n  h a b e n  d e n  Vor te i l ,  
da s s  die e insch l t tg igen  F o r m e l n  de r  o b e n  z i t i e r t en  A r b e i t  
f i b e r n o m m e n  w e r d e n  k 6 n n e n  2. 

In  e iner  f r i ihe ren  A r b e i t  1 is t  e in  Sa t z  fi ir  die Teil-  
klasse I ( A q u a t o r r a d i u s  a m  R a n d )  de r  k o n v e x e n  R o t a -  
t i onsk6 rpe r  bewie sen  wor den ,  de r  n u n  in  vo l l e r  Allge-  
m e i n h e i t  a u s g e s p r o c h e n  ~-erden k a n n :  

Satz: Die e i n p a r a m e t r i g e  S c h a r  de r  g e r a d e n  Kre i skege l  
b e s i t z t  in  de r  Klasse  de r  k o n v e x e n  R o t a t i o n s -  
k S r p e r  de r  f e s t en  L g n g e  I bet  v o r g e g e b e n e m  M die 
k l e in s t e  Oberfl~tche F .  

Beweis fi ir  die Te i lk lasse  I I  ( A q u a t o r r a d i u s  n i c h t  a m  
R a n d ) .  

Wi r  b e t r a c h t e n  zue r s t  die Te i lk lasse  112. I r g e n d e i n e n  
Kege l s t umpfkege l  b e t t e n  wir  ein in  e ine e i n p a r a m e t r i g e  
Schar, wobe i  de r  A n f a n g s k S r p e r  e in  Kegel ,  de r  E n d -  
k6rper  e in  u n s y m m e t r i s c h e r  D o p p e l k e g e l  i s t  (Abb.  1). 

1 H. BtERI, Exper. 12, 369 (1956). 
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~- Die Diskussion yon q5 wird, um Platz zu sparen, nicht durch- 
gefiihrt. 
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i m  Fal le  a > 0 g i l t  im  I n t e r v a l l  ~ < v 2 < fl w i e d e r u m  
> 0, u n d  die b e t r a c h t e t e  K 6 r p e r s c h a r  i s t  n i c h t  ex-  

t r ema t .  Dasse lbe  t r i f f t  a b e r  a u c h  ffir a ~ 0 zu, d a  die 
K e g e l k u r v e  a u c h  im I n t e r v a l l  -- ~ /2  < ~v _< y o n  u n t e n  
k o n v e x  i s t  ~. 

W i r  b e t t e n  w e i t e r  i r g e n d e i n e n  u n s y m m e t r i s e h e n  
D o p p e l k e g e l s t u m p I  in e ine  e i n p a r a m e t r i g e  S c h a r  eben -  
so lcher  t ( 6 r p e r  ein (Abb.  2). D e r  e ine  E n d k 6 r p e r  en t -  
h~l t  e inen  Kegel ,  de r  a n d e r e  g e h 6 r t  zu r  Klasse  I~ ; s o m i t  

2 

Abb. 2. 

s ind  be ide  bis  au f  t r i v i a l e  Spezialf~ille n i c h t  e x t r e m a l .  
M a n  b e r e c h n e t  : 

F = ~[R~(cosec =+ cosec fl)-px~(cosec =-l)-p~(cosec f l -1 ) ]  

R(cotg = +  cotg f l ) - l - p  cotg/~ 
Px cotg fl 

F = ~ (a- p2-2 b" p + c) mi t  (1) 

cotg zfl (cosec 0~-1) + cotg ~a (cosec/5-1) 
a = - cotgZ~ ~ 0. 

Die  z u g e o r d n e t e  B i l d k u r v e  i s t  d e m n a c h  bis  au f  t r i v i a l e  
Spezialf~l le  y o n  u n t e n  k o n k a v ,  was so fo r t  d e n  Sch luss  
g e s t a t t e t ,  da s s  die  D o p p e l k e g e l s t f i m p f e  I I  2 n i c h t  ex t r e -  
m a l  s ind .  

(~-x-y)sec~~ r-x-y 

Abb. 3. 

De r  n / i c h s t h 6 h e r e  K 6 r p e r  y o n  p r i n z i p i e l l e m  I n t e r e s s e  
i s t  e in  speziel ler  KSrpe r  aus  II~ (Abb.  3). 

a An dieser Stelle werden erstmals Kurvenstficke benLitzt, die 
nicht mehr Bilder yon Scharen konvexer Rotationsk6rper sind. 

U n v e r ~ n d e r t  g i l t  ~ : 

F = ~ [ a x ~ - 2 b x +  c] 
(2) 

M = z [ - - d x + e ] .  

I m  Fa l le  a =< 0 is t  die P a r a b e l  (2) y o n  u n t e n  k o n k a v ,  
o d e r  sie e n t a r t e t  in  e ine Gerade .  Die  b e t r a c h t e t e  K6rper- 
s c h a r  k a n n  also n i c h t  e x t r e m a l  sein.  

I m  Fa l l e  a > 0 s t e l l en  wi r  u n s e r e m  K S r p e r  wieder  ei- 
n e n  Kege l  y o n  g l e i ehem M gegeni iber ,  e l im in i e r en  x und 
e r h a l t e n  : 

! 

d ~ (FI-F~_) = q5 (~; a, fl, ~,) t 
=___ a ( e - E ) ~ - 2 b d  (e -E)  + d~(c -C) (3) 

I 
E s  i s t  d u r c h a u s  m6gl ich ,  die K o e f f i z i e n t e n  in  (2) ex- 

p l iz i te  zu b e r e c h n e n .  D o c h  gen t igen  fo lgende  Angaben:  

b ~  

C 

wie m a n  aus  

M a n  s e t z t  

O, c 2>O, d i > O . e  > O f f i r  fl 4: 0 , ? - 4  0 ;  

sin ~O • E = tg ~p (~/2 + ~p), 
1-sin ~o 

(4) 

A b b i l d u n g  3 mf ihe los  ab l ies t .  

n o c h  a b k f i r z e n d  : 

~ a . ~ 1 ~ - 2 b d ' ~ i + d ~ ' ~ 2 ;  

q~l = e - t g w  (n]2+y)); ~2 = c-tg~o (~z]2+~).  
(5) 

i s t  ffir W = W~ u n d  W = ~vz pos i t i v  ~. W i r  zeigen, dass 
¢ i m  g a n z e n  In t e rvM1 Wl < W < V'2 p o s i t i v  b le ib t .  Zu 
d iesem Zwecke  b e t r a c h t e n  wi r  die M i n o r a n t e  

q5 = a " ~1~/~  = ~e~ - 2 b d  . cI) x + d 2 . fb~. (6) 

Diese lbe  is t  s e l b s t  i m  u n g i i n s t i g s t e n  Fa l le  in  einer 
l i nksse i t i gen  U m g e b u n g  y o n  ~ = y~2 pos i t iv .  Soll te die 
M i n o r a n t e  i l i ch t  p o s i t i v  de f i n i t  sein,  so weis t  sie flit 

---- yJ* e ine  Nul l s te l l e  auf.  W e g e n  de r  Monotoni t~ i t  von 
~01 is t  d a s e l b s t  die neue  M i n o r a n t e  

~*  = a .  ~ * - 2  b d . ~ l + d  ~ . ~ . .  

So z u f a h r e n d ,  e r r e i c h t  m a n  o f f ens i ch t l i ch  das  linke 
I n t e r v a l l e n d e ,  was  zu b e w e i s e n  war .  

D a m i t  i s t  a b e r  n a c h g e w i e s e n ,  dass  die  b e t r a c h t e t e n  
K S r p e r  n i c h t  e x t r e m a l  s ind .  M i t m  = 0 g i l t  diese Aussage 
ffir K 6 r p e r  I I  3 m i t  e i n e m  z y l i n d r i s c h e n  Mittelst i ick.  
Auf  g e n a u  g le iche  Weise  w e r d e n  a u c h  alle K 6 r p e r  aus II 4 
m i t  R a n d k e g e l n  als n i c h t  e x t r e m a l  e r k a n n t .  

D a m i t  i s t  die Menge  de r  i n d i v i d u e l l  zu b e h a n d e l n d e n  
K 6 r p e r  vo l l s t~nd ig .  J e d e n  a n d e r n  K S r p e r  erhAlt  man 
d u r c h  A b s c h l e i f e n  o h n e  V e r k l e i n e r u n g  des  )kquator- 
r a d i u s  6. Die  B i l d k u r v e n  d e r  so e n t s t e h e n d e n  einpara- 
m e t r i g e n  K 6 r p e r s c h a r e n  s ind  d u r c h w e g  y o n  u n t e n  kon-  
k a y ,  w o m i t  d e r  Beweis  ge le i s t e t  ist .  

D ie  L S s u n g  unse res  P r o b l e m s  i s t  b e m e r k e n s w e r t .  Im 
G e g e n s a t z  zu v i e l en  a n d e r n  E x t r e m a l p r o b l e m e n  liegt 
h i e r  e ine e i n h e i t l i c h e  S c h a r  y o n  E x t m m M k 6 r p e r n  vor. 

4 Die folgenden Ausffihrungen schliessen sich eng an die entspre- 
chenden Ausffihrungen der unter x zitierten Arbeit an. 

5 ~Veil n~imlich die 2 Doppelkegel aus II~ schon als nicht extremal 
erkannt worden sind. ~v 1 und ~ez sind zwei passende ~-Werte, die 
nicht berechnet zu werden brauchen. 

6 Vergleiche hierzu die Abbi|dungen o und 3 der unter 1 zitierten 
Arbeit. Auch die Deformation der Abbildung 2 (Verschieben des 
Aquatoriums) ist durchgreifend. 
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Die g e r a d e n  Kre i skege l  b e s i t z e n  also be i  f e s t e m  M 
kle ins tes  F u n d  e b e n s o  bei  f e s t e m  F grOsstes M.  Ausser -  
dem wei sen  sic be i  f e s t e m  F im I n t e r v a l l  a rcs in  (~a) 
_~ ~o ~ n /2  s u c h  n o c h  k l e ins t e s  V o l u m e n  V auF .  Diese 
doppel te  E x t r e m a l e i g e n s c h a f t  wi rd  g e s t a t t e n ,  im  H a u p t -  
p rob lem de r  k o n v e x e n  t ~ o t a t i o n s k 6 r p e r  e inen  F o r t -  
sch r i t t  zu e rz ie len  s. 

H. BIERI 
Bern,  24. M a i  1957. 

S u m  m a r y  

The  p roof  of t h e  p r o b l e m  w h i c h  was  s t u d i e d  in  a 
former  work ,  was  n o w  b r o u g h t  to  a n  end  : t h a t  a m o n g  all  
convex  r o t a t o r y  bod ie s  of t he  c o n s t a n t  l e n g t h s  l t h e  
cones possess  t h e  s m a l l e s t  sur faces  if M is g iven .  

7 H. BIERI, Exper. 6, 223 (1950). 
s Hieriiber wird an anderer Stelle berichtet werden. 

The P r o b l e m  of  S o l u b i l i z a t i o n  and  P r e c i p i t a t i o n  
and the  C a l c i u m  and P h o s p h o r u s  Cycle  in C a v e r n  

F o r m a t i o n *  

The  process  of so lub i l i za t ion  of i n so lub le  m a t t e r  s u c h  
as C%(PO4) , a n d  CaCO a in n a t u r e  a n d  t h e  t r a n s p o r t  of 
the so lub i l i zed  m a t e r i a l s  is one  of t h e  f u n d a m e n t a l  
p rob lems  in  b io logy  ~. T h e  r e d e p o s i t i o n  or  p r e c i p i t a t i o n  2 
which  is c o n c e r n e d  w i t h  t h e  m e c h a n i s m  of f o r m a t i o n  of 
insoluble  p h o s p h a t e s  is, in  a way ,  t h e  oppos i t e  of solu-  
b i l iza t ion.  T h i s  p rocess  is bas ic  Ior  ca l c i f i ca t ion  in  b o n e  
and t e e t h .  T h e  f o r m a t i o n  of s t a l a g m i t e s  a n d  s t a l a c t i t e s  
in caves  is a n o t h e r  a s p e c t  of t h e  s ame  p r o b l e m  a n d  a 
knowledge  of t h e  c o m p o s i t i o n  of t h e  depos i t s  s h o u l d  g ive  
ins ight  i n to  t h i s  m e c h a n i s m .  

W e  cou ld  f ind  no  d a t a  o n  s t a l a c t i t e  or  s t a l a g m i t e  
analyses  in  t h e  l i t e r a t u r e ,  i n c l u d i n g  CLARKE'S Data  on 
Geochemistry '~ w h i c h  a p p e a r s  to  be  t h e  m o s t  c o m p r e -  
hens ive  r e fe rence  source .  

S t a l a c t i t e s  a n d  s t a l a g m i t e s  a re  c r y s t a l l i ne  c a l c i u m  
ca rbona t e .  T h e y  are  f o r m e d  b y  w a t e r s  w h i c h  h a v e  be-  
come s a t u r a t e d  w i t h  c a l c i u m  b i c a r b o n a t e  b y  p e r c o l a t i n g  
t h r o u g h  a n d  p a r t i a l l y  d i s so lv ing  t h e  o v e r l a y i n g  l ime-  
stone. W h e r e  t h e r e  are  p h o s p h a t i c  f o r m a t i o n s  t h e  w a t e r s  
mus t  c a r r y  t he  so lubi l ized  p h o s p h a t e s  also, w h i c h  t h e n  
would be  d e p o s i t e d  on  t he  roof  or  s ides of t h e  c a v e r n s  
or grow f r o m  t h e  floor. T e m p e r a t u r e  p r o b a b l y  does  n o t  
affect  t h e  processes  a t  t h i s  s t age  to  a n y  c o n s i d e r a b l e  
ex ten t ,  as n a t u r e  h a s  m a d e  caves  n a t u r a l  a i r  cond i t i one r s ,  

Ca lc ium p h o s p h a t e  occurs  in  n a t u r e  m o s t l y  as  t r i ba s i c  
p h o s p h a t e ,  e spec ia l ly  as a p a t i t e ,  b u t  also as  d ibas i c  
p h o s p h a t e  e.g., b r u s h i t e  C a H P O ~ .  2H~O a n d  m o n e t i t e  
CaHPO, .  Bes ides  apa t i t e s ,  p h o s p h a t e s  a lso occu r  as  
deposi ts  of b a t s  g u a n o  in  caves .  F u r t h e r m o r e  t h e  shel ls  
of g i a n t  c r u s t a c e a n s  c o n t a i n  a b o u t  5 t i m e s  as m u c h  
P205 as t h o s e  of p r e s e n t - d a y  lobs t e r s  4. 

* This investigatioll was supported by a contract of the U. S. 
Atomic Energy Commission with the New York Medical College. 
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O u r  a n a l y t i c a l  r e s u l t s  s u p p o r t  t h e  fo l lowing  as- 
s u m p t i o n s .  B y  v a r i o u s  p rocesses  ( e .g ) )  a p a t i t e  u n d e r -  
goes  a l t e r a t i o n s  a n d  is s lowly  d i s so lved  b y  p e r c o l a t i n g  
wa t e r s .  A p a r t  of t he  d i s so lved  p h o s p h a t e s  is c a r r i ed  
a w a y  w i t h  t h e  w a t e r s  a n d  l a t e r  on  a b s o r b e d  in l iv ing  
o r g a n i s m s ,  a p a r t  is r e t a i n e d  b y  t h e  soil a n d  t a k e n  u p  
b y  p l a n t s ,  a n o t h e r  p a r t  is r e p r e c i p i t a t e d  a f t e r  t h e  CO~ 
h a s  e s c a p e d  or  is d e p o s i t e d  in t h e  fo rm of c a r b o n a t e s .  

T h e  m e c h a n i s m  for  t h e  so lnb i l i z a t i on  p roce s s  is :  

(1) C%(PO4) s • Ca(OH)s+ CO 2 = C%(PO4)s+ CaCO3+ H20 

(2) C%(PQ)  s + C a C O  s + 3 C O ~ + 3 H ~ O  . . . . . .  + 2 C a H P O  4 
+ 2 Ca(HCO3). v 

T h e  f ina l  ef fec t  is one  of t r a n s i t i o n  i n to  more  so luble  
p h o s p h a t e s .  GULlCK e p o i n t s  o u t  t h a t  life o r i g i n a t e d  un -  
d e r  c o n d i t i o n s  in  w h i c h  p h o s p h o r u s  was  o n l y  p a r t i a l l y  
ox id i zed  a n d  t h a t  t he se  p h o s p h i t e s  a n d  h y p o p h o s p h i t e s  
were  m u c h  more  so luble  t h a n  t he  c o m p l e t e l y  ox id ized  
forms.  

T h e  fo l lowing  m e c h a n i s m  leads  to  r e d e p o s i t i o n :  I f  t he  
s o l u t i o n  c o n t a i n s  a n  excess  of H ions  t h e  f o r m a t i o n  of 
PO4 ~- is r epressed ,  in  t h i s  case  t h e  t e r t i a r y  sa l t  does  n o t  
s e p a r a t e ,  s ince i t  is so luble  in  w e a k  acids,  e v e n  in  car -  
b o n i c  acid.  (Accord ing  to  BAUDISCH 7 CO s u n d e r  p re s su re  
is a n  e x t r e m e l y  s t r o n g  acid.)  Caz(PO4) 2 will be  f o r m e d  
f rom c o n c e n t r a t e d  so lu t ions  of Ca(HsPOa) 2 b u t  n o t  f rom 
d i l u t e  ones.  \ ¥ i t h  a c e r t a i n  excess  of p h o s p h o r i c  acid i t  is 
poss ib le  to  o b t a i n  C a H P O  4 as a solid p h a s e  w i t h o u t  
s u b s e q u e n t  c o n v e r s i o n  i n t o  t he  p r i m a r y  or  t e r t i a r y  sa l t .  
As soon  as  some  of t h e  CO s e scapes  or  h a s  b e e n  d e p o s i t e d  
as  CaCO~ or  o t h e r  c a r b o n a t e s ,  t h e  p r e c i p i t a t i o n  of c a l c i u m  
p h o s p h a t e  c a n  s t a r t .  

E x p e r i m e n t a l  p a r t . - - A s  o u t l i n e d  in  T a b l e  I I :  14 speci-  
m e n s  of  d i f f e r e n t  sources  were  a n a l y z e d  for  t h e i r  p h o s -  
p h o r u s  a n d  c a l c i u m  c o n t e n t .  Q u a l i t a t i v e  t e s t s  for  
m a g n e s i u m  a n d  i ron  were also made .  

To a v o i d  e x t r a n e o u s  ou t s i de  a c c u m u l a t i o n s  a c e n t e r  
piece was  cu t  o u t  in  t he  case of la rge  spec imens ,  w h e r e a s  
t h e  sma l l  pieces  were  used  as such.  T h e y  were  c r u s h e d  
a n d  pu lve r i zed .  Of t he se  p o w d e r s  0.2 to  0.3 g were  used  
for  e a c h  d iges t ion .  T w o  d e t e r m i n a t i o n s  of e a c h w e r e  made .  
All  ac ids  used  in  t h e  e v a p o r a t i o n  p r o c e d u r e  were  t e s t e d  
for  p h o s p h o r u s .  T h e r e  was  no  m o l y b d e n u m  b lue  reac-  
t ion .  All of t h e s e  e n d  s o l u t i o n s  were  t e s t e d  for  s i l ica tes  
b y  m e a n s  of mic rososmic  sa l t  N a N H 4 H P O ~  beads .  No 
SiO s was  p r e sen t .  T h e  p h o s p h a t e  c o n t e n t  was  d e t e r m i n e d  
q u a n t i t a t i v e l y  b y  t h e  m o l y b d e n u m  b lue  r eac t i on .  W e  
h a d  f o u n d  2 m e t h o d s  for d e t e r m i n a t i o n  of p h o s p h o r u s  in 
p r e s e n c e  of Si 8. T h e  m e t h o d  of LEVlNE was a d a p t e d  for 
t h e  d e t e r m i n a t i o n s  as fol lowing.  Of t he  p o w d e r e d  
s p e c i m e n s  0.2 to  0-3 g were  d i s so lved  in 5 ml  of 6 N HCI 
to a v o i d  loss b y  sp Iash ing ,  in  case  t h e r e  r e m a i n e d  a n  u n -  
d i s so lved  r e s t  t h e  s a m e  was  d i s so lved  in  a d d i t i o n a l  2 ml  
c o n c e n t r a t e d  HCt. T h e  w e i g h i n g  t u b e  was r i n s e d  3 t i m e s  
w i t h  1 m l  of 6 N HC1. T h e  HC1 s o l u t i o n s  were  co l l ec t ed  
in a p l a t i n u m  dish  a n d  e v a p o r a t e d  to  d r y n e s s  on  a s t e a m  
b a t h .  T h e r e a f t e r  1 ml  c o n c e n t r a t e d  HC1 a n d  1 ml  H F  
were a d d e d  a n d  e v a p o r a t e d  to d ryness .  T h i s  was  r e p e a t -  
ed once.  T h e n  i t  was  e v a p o r a t e d  w i t h  5 ml  c o n c e n t r a t e d  
HC1 to  d r y n e s s  a n d  t h e r e a f t e r  w i t h  2 m l  c o n c e n t r a t e d  
HC1 a n d  5 ml  HsO. The  so lu t i on  was  t r a n s f e r r e d  to  a n  
E r l e n m e y e r  f lask  a n d  2 ml  H B r  a n d  0.5 ml  c o n c e n t r a t e d  
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