
460 BrCves communications - Kurze Mitteitungen EXPERIENTIA XIX]9 

auf  Gr6sse und  Gi t te rordnung der  Kris ta l le  zu erken-  
nen  s-11. Die Ergebnisse dieser Un te r suchungen  zeigen, 
dass formelechte  Kris ta l le  yon H y d r o x y l a p a t i f ,  F tuor -  
apa t i t ,  Tr ica lc iumphospha t  CWhitlockit) und  Oktaca l -  
c iumphospha t  gewonnen werden  kSnnen.  Die  be t ref -  
fenden Reakt ionsbedingungen  sind diffizil, so dass die 
Bi ldung einer  formelechten  Verb indung  im biologischen 
Milieu nicht  erfolgt. 

RSntgenographische  und e tekt ronenmikroskopische  
Unte r suchungen  an K n o c h e n k o m p a k t a  zeigen, dass die 
Mineralsubstanz mikrokr is ta l l in  vorl iegt ,  ferner, dass der  
Gi t te raufbau  der Kr is ta l le  durch  Gi t ters tSrs te t len  ge- 
kennzeichnet  ist. Aus den Beugungsd i ag rammen  geht  
jedoch e indeut ig  hervor ,  dass dem Knochenmine ra l  die 
A p a t i t s t r u k t u r  zugrunde  liegt. Die ver~tnderten L6slich- 
kei tseigenschaften,  sowie eine yon der  idealen Formel  des 
Apa t i t s  Ca~0(PO4)e(OH), abweichende B r u t t o z u s a m m e n -  
se tzung der  Minera lsubs tanz  des Knochens  sind durch  
eben jene Git ters tCrstel len bedingt .  

Aus e inem hierbei  zuf/tllig au f t r e t enden  Ca/P-Verh~l t -  
nis yon  e twa  1,5 (anstelle 1 0 : 6 = 1 , 6 7 )  bzw. d e m  ent-  
sprechenden Base-Calc iumquot ien ten  allein kann  m a n  
n ich t  schliessen, dass Caa(PO4) 2 vorl iegt ,  welches in w'Xss- 
r igem Medium n u t  in der  yon A p a t i t  vo l l kommen  ver-  
schiedenen S t r u k t u r  des \Vhi t locki t  existenzf~thig ist. 

Die  Ident i f iz ie rung des k r i s t a l l i nen -Knochenmine ra l s  
mi t  Carbona t -Apa t i t  ist  in diesem Z u s a m m e n h a n g  inso- 
fern gerechtfer t ig t ,  als Carbona t ionen  neben anderen  Be- 
glei t ionen als Subs t i tuen ten  des Phospha t ions  in das Apa-  

f i t g i t t e r  e in t re ten  kCnnen;  de r  S t r u k t u r t y p u s  A p a t i t  des 
Knochenminera l s  b le ib t  h ie rvon  unbeeinflusst .  

E ingehende  Un te r suchungen  analoger  A r t  an  Z/~hnen 
werden  an anderer  Stel le  ver6ffent l icht .  

Summary. In t e rp re t a t ions  regarding  the  s t ruc ture  of the  
bone mineral ,  based on quan t i t a t i ve  d a t a  as to  the  basic i ty  
of ca lc ium phosphate ,  have  been  complemen ted  by  X - r a y  
and  electron microscopic  invest igat ions .  The  chemical  
na tu re  of t he  bone mater ia l  is t he reby  t h o u g h t  to be  sub- 
s t i tu ted  apat i te .  
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R a t e s  of  E t h i o d i d e  F o r m a t i o n  a n d  t h e  

S t e r e o c h e m i s t r y  o f  A j m a l i n e  a t  C - 2 1 1  

The  s te reochemis t ry  of t i le a lkaloid a jmal ine  and  the  
der ived  base i soa jmal ine  has  been  s tudied  in deta i l  by  the  
C I B A  Group,  who  conc luded  t h a t  a jma l ine  can be repre-  
sented by  expression I and i soa jmal ine  by  I I  2. 
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The  s te reochemis t ry  of  the  h y d r o x y l  group a t  C-21 was 
assigned on the  basis of con to rmat iona l  a rguments .  I t  was 
reasoned t h a t  since a jmal ine  and i soa jmal ine  were  in 
m a n y  cases in t au tomer i c  equi l ib r ium wi th  the i r  respec- 
t ive  open chain  aminoaldehydes ,  recycl iza t ion  to  the  
hydroxyquinuc l id ine  form would resul t  in a trans re la t ion-  
ship be tween  the  C-21 hyd roxy l  and the  C-20 e thy l  sub- 
s t i tuent .  Since the  s te reochemis t ry  of the  e thy l  side cha in  
was known wi th  ce r t a in ty  in each case, s te reos t ruc tures  I 
and  I I  were der ived  for a jmal ine  and i soa jmal ine  respec- 
t ive ly  2. 

I n  order  to ver i fy  these conclusions i t  was decided to 
measure the  rates of qua t e rna ry  iodide format ion,  as fol- 
lowed by  conduc t iv i ty  measurements ,  for ajmaline,  iso- 
ajmaline,  and a number  of thei r  der ivat ives .  Since the  
pseudo first-order rates of meth iod ide  fo rmat ion  in aceto-  
nitri le were found to be much  too fast  to be fol lowed in a 
number  of cases, me thy l  iodide was replaced wi th  the  
bulkier  e thyl  iodide, and the  slower rates  of e th iodide  
fo rmat ion  were determined.  

F r o m  the  Table  i t  will be not iced t h a t  a jmal ine  and 17- 
ace ty la jmal ine  (Runs A and  B) e thy la te  a t  a ra te  abou t  
twice t h a t  for the  corresponding iso compounds .  W h e n  the  
size of the  C-21 subs t i tuen t  was increased by  ace ty la t ion  
of the  h y d r o x y l  funct ion  (Runs C and D) the  a jmal ine  
der iva t ives  e thy la ted  abou t  four  t imes  as qu ick ly  as the  

Pseudo first-order rates of ethiodide formation for ajmaline, iso- 
ajmaline, and their derivatives 

Pseudo first-order rates 
Runs Compounds x I0 ! sec -1 

A Ajmaline (I) 117.6 
Isoajmaline (II) 60.7 

B 17-Acetylajmaline 53.8 
I7-Acetylisoajmaline "27.9 

C 21-Acetylajmaline 12.9 
21-Acetylisoaj maline 3.2 

D 17, 21 -Diacetylajmaliue 6.1 
17,2 i-Diacetylisoaj maline 1.5 

Ig 21-Deoxyajmaline 694 
21-Deoxyisoajmaline 648 

x For previous papers on rates of quaternary iodide formation of 
alkaloids see (a) M. SnAMMA and J. B. Moss, J. Amer. chem. Soc. 
8~, 5038 (1961) and (b) M. SttAMMA and E. F. WALKER JR., Chem. 
& Ind. 1962, 1866. 

2 M. F. BARTLETT, R. SKLAR, W. I. TAYLOR, E. SCHLITTLER, 
R. e. S. AMAI, P. ]~EAK, N. V. BRINGI, and E. ~VENKERT, J. Amer. 
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iso series. A l t e r n a t i v e l y  if t h e  s u b s t i t u e n t  a t  C-21 was  re-  
p l aced  b y  h y d r o g e n  (deoxya j m a l i ne  a n d  i s o d e o x y a j m a -  
l ine in  R u n  E) t h e  two  r a t e s  were  a l m o s t  i den t i ca l  b u t  
w i t h  a v e r y  s l igh t  a d v a n t a g e  in f avo r  of d e o x y a j m a l i n e .  

A s t u d y  of molecu la r  mode ls  r evea l ed  t h a t  t h e  q u i n u -  
c l id ine  s y s t e m  in  b o t h  a j m a l i n e  a n d  i soa jma l ine  is s t r a ined .  
I f  one  looks a t  t h i s  s y s t e m  d i r ec t ly  fac ing  c a r b o n s  20 a n d  
21, one  obse rves  a s i t u a t i o n  r e p r e s e n t e d  b y  express ions  
I I I  or  IV,  where  t h e  h y d r o g e n  a t o m  a n d  t h e  h y d r o x y l  
g roup  on  C-21 are  no t  in  a h o r i z o n t a l  p lane .  Because  of 
t h e  b u l k  of t h e  C-21 h y d r o x y l  g roup  in IV,  i t  would  be  
expec t ed  t h a t  t he  a p p r o a c h  of t h e  e t h y l  iodide  molecule  
f rom the  t o p  would  be  s l igh t ly  h inde red ,  so t h a t  
fo rm I V  shou ld  e t h y l a t e  s lower  t h a n  I I I .  Th i s  was  indeed  
f o u n d  to  be  t h e  case s ince i soa jma l ine  I I  or  I V  was  ha l f  
as slow as a j m a l i n e  I or  I I I .  As expec ted ,  th i s  s te r ic  effect  
b e c a m e  more  p r o n o u n c e d  w h e n  t h e  bu l k i e r  a c e t o x y  der i -  
v a t i v e s  were  used  ( R u n s  C a n d  D), a n d  less i m p o r t a n t  
w h e n  t h e  a c e t o x y  g roup  was rep laced  b y  t h e  m u c h  smal l e r  
h y d r o g e n  a t o m  ( R u n  E).  
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These  r e su l t s  are  the re fo re  in  comple t e  a g r e e m e n t  w i t h  
t h e  ear l ier  conc lus ions  2. T he  d a t a  also p o i n t  o u t  t h e  use- 
fulness  of r a t e  m e a s u r e m e n t s  to  s t u d y  r e l a t i v e l y  sma l l  
s te r ic  d i f ferences  in  t h e  s t r u c t u r e s  of a lka lo ids  a n d  t h e i r  
de r iva t ives .  

Experimental. The  a p p a r a t u s  used  cons i s ted  of a con-  
v e n t i o n a l  c o n d u c t i v i t y  cell w i t h  b l a c k  p l a t i n i z e d  elec- 
t rodes  p u r c h a s e d  f rom the  F i s h e r  Scient i f ic  Co., a H e w l e t t  
P a c k a r t  Model  200 A B  audio-osc i l l a to r  to  f u r n i s h  a 1000 
cps  cu r r en t ,  a Leeds  & N o r t h r u p  Model  1553 sh ie lded  

ra t io  box,  a Leeds  & N o r t h r u p  Model  4754 a-c decade  
re s i s t ance  box  in series w i t h  a f a b r i c a t e d  100 K o h m  
s t ep  t y p e  re s i s t ance  box,  a Leeds  & N o r t h r u p  a i r  capaci -  
t o r  (nora. max .  0.001 M.F.) to  b a l a n c e  t h e  cell c apac i t ance ,  
a n d  a H e a t h  oscilloscope, Model  10-12, to  a c t  as a ga lvano -  
m e t e r  in  d e t e c t i n g  t he  ba l ance  po in t .  The  e q u i p m e n t  was  
a s sembled  so t h a t  t h e  res i s tance  of t h e  cell cou ld  be  
m e a s u r e d  us ing  t he  classical  W h e a t s t o n e  b r idge  a r r a n g e -  
m e n t .  

The  t e m p e r a t u r e  was m a i n t a i n e d  a t  2 5 . 0 4 - 0 . 1  ° b y  
s u s p e n d i n g  t h e  cell in  a c o n s t a n t  t e m p e r a t u r e  b a t h .  T h e  
n i t r ogenous  base  (3 m g  in each  case) was d issolved in 10 ml  
of ace ton i t r i l e ,  a n d  t h e  so lu t ion  i n t r o d u c e d  in t h e  cell. 
1 m l  of e t h y l  iodide was t h e n  in jec ted  in to  t h e  cell b y  
us ing  a g r a d u a t e d  syr inge,  a n d  a t i m e r  was s t a r t ed .  T h e  
br idge  was  b a l a n c e d  a t  a p p r o p r i a t e  in te rva ls ,  a n d  t h e  
r e s i s t ance  a n d  t i m e  were r ecorded  u n t i l  t h e  r eac t ion  h a d  
gone  p rac t i ca l l y  to  comple t ion .  The  r a t e s  were ca l cu la t ed  
us ing  t h e  e q u a t i o n s  g iven  in Ref.  la. 

Rdsumd. Les a u t e u r s  o n t  mesur6  les v i tesses  de r6ac t ion  
e n t r e  l ' a j m a l i n e  p lus  d6riv6s e t  l ' i odure  d '6 thy le .  Les con-  
c lus ions  s t6 r6och imiques  de  TAYLOR au C-21 en  o n t  6t6 
conf i rm6es .  
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Oxygen Isotope Paleotemperature Analyses  of 
Lower and Middle Jurass ic  Fossi ls  from Pl iens-  

bach, Wiirttemberg ( G e r m a n y )  

I. Introduction. Ut i l i z ing  t h e  e s t ab l i shed  t e c h n i q u e s  of 
Oss /o  16 p a l e o t e m p e r a t u r e  ana lys i s  1, 22 B e l e m n o i d  speci-  
mens ,  2 Pe l ecypod  spec imens  a n d  seve ra l  E c h i n o i d  sp ines  
f rom the  G e r m a n  Lias  7, d a n d  $ a n d  Dogger  ce a n d  d were 
e x a m i n e d .  T h e  ana lyses  were m a d e  on  a n  A t l a s - W e r k e  
M86 m a s s - s p e c t r o m e t e r  us ing  C a r r a r a  m a r b l e  s t a n d a r d  
a n d  t he  r e s u l t a n t  d a t a  were  co r rec t ed  to  re fe r  d i r ec t ly  to  
t h e  P D B - 1  Chicago s t a n d a r d  2. One  of us  (P. FRITZ) col- 
lec ted  t h e  m a t e r i a l  f r om t he  P l i e n s b a c h  a rea  n e a r  S t u t t -  
g a r t  (Germany) .  The  s t r a t i g r a p h y ,  l i t ho logy  a n d  t h i c k -  
nesses of t h e  r e l e v a n t  s t r a t a  are  s h o w n  in T a b l e  I. T h e  
t a x o n o m y  of t h e  s p e c i m e n t  is i nc luded  in t h e  T a b l e  of 
Resu l t s  (Table  I I ) .  

I I .  Data obtained (see Tab les  I I  a n d  I I I ) .  

I l i .  Interpretation o/Data. F r o m  t h e  B e l e m n o i d  resu l t s  
l i s ted  in  T a b l e  I I ,  i t  is e v i d e n t  t h a t  ( a s suming  t h e  m e a n  
ocean  ~ to  h a v e  been  zero in t he  Jurass ic )  t h e  sea  t e m -  
p e r a t u r e s  a t t a i n e d  a m a x i m u m  in  t he  U p p e r  T o a r c i a n  
a n d  Lower  B a j o c i a n  f rom in i t i a l ly  cooler  cond i t i ons  in  t h e  
P l i en sbach i an .  Th i s  m a x i m u m  was fol lowed b y  a decl ine  
in  U p p e r  B a j o c i a n  t imes .  I t  is i n t e r e s t i n g  to  c o m p a r e  t h i s  
p i c tu re  w i t h  d a t a  o b t a i n e d  b y  one  of us  (R. BOWEr) else- 

where  in G e r m a n y  s a n d  in some o t h e r  coun t r i e s  of W e s t -  
e rn  E u r o p e  4 (which  were  i n t e r c o n n e c t e d  b y  seas d u r i n g  
t he  p a r t  of t h e  Ju ra s s i c  u n d e r  cons idera t ion) .  L ias  e 
(Lower  Toa rc i an )  B e l e m n o i d s  f rom t h e  T r imeuse l  loca l i ty  
o n  t h e  Ma in  R i v e r  n e a r  B a m b e r g ,  B a v a r i a  (Ge rmany)  
gave  t h r e e  t e m p e r a t u r e s .  These  are  24.2°C, 27°C a n d  
28.4°C. One  of these  is t h e  s ame  as a n  U p p e r  T o a r c i a n  
re su l t  l i s ted  in t h i s  paper ,  b u t  t he  smal l e s t  f igure is 2.8°C 
be low t h e  p r e s e n t  m i n i m u m  (which  is de r i ved  f rom t h e  
U p p e r  Toarc ian ) .  Th i s  is c o n s i s t e n t  w i t h  a g r a d u a l  r i s ing  
of t e m p e r a t u r e  f rom Lower  i n to  U p p e r  T o a r c i a n  t imes .  
F r o m  Swi tzer land ,  3 p r ev ious  d e t e r m i n a t i o n s  h a v e  b e e n  
m a d e - - 2  on  Belemnites tripartitus f rom the  T o a r c i a n  of 
K a n t o n  A a r g a u  a n d  C a n t o n  de V a u d  (readings  of 27.3°C 
a n d  23.4°C r e spec t ive ly  be ing  ob t a ined )  a n d  2 on  a n  un -  
iden t i f i ed  B e l e m n o i d  f rom the  T o a r c i a n  of C a n t o n  de Fr i -  
b o u r g  (giving 23.5°C). F r o m  France ,  f r om the  P l iens -  
b a c h i a n  of t h e  Vend6e,  2 spec imens  of Hastites umbilicatus 
gave  t e m p e r a t u r e s  of 24.3°C a n d  24.6°C re spec t ive ly .  A 
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