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specimen of Belemnites virgatus f rom the  Toarcian of 
D e u x  S~vres gave  a reading of 24.9°C. An Aalenian speci- 
men  f rom Alsace was found to have  a t empera tu re  of 
20.1 °C. Three  Bajoc ian  specimens f rom N o r m a n d y  gave 
t empera tu re s  of 19.5°C, 20.6°C and 21.4°C respect ively.  
F r o m  England ,  3 Toarc ian  specimens f rom N o r t h a m p t o n  
gave  t empera tu re s  of 23.8°C, 25.7°C and 29.6°C respec- 
t ive ly  while ano ther  Toarc ian  spec imen f rom Yorkshire  
gave  a t e m p e r a t u r e  of 31.7°C. These d a t a  have  been 
p lo t t ed  on Table  IV  toge the r  wi th  the  da t a  recorded in 
th is  paper .  

The  consis tency of d a t a  der ived  f rom 4 countr ies  cover-  
ing a considerable  area  of Wes te rn  E u r o p e  is apparen t  
and some commen t s  are necessary.  Firs t ly ,  an overal l  
c l imat ic  change f rom modera te ly  w a r m  wa te r  condit ions 
in the  P l ienbachian  to ho t  condi t ions  in the  Toarcian 
occurred and was succeeded by  a decline in t empera tu res  
unt i l  r a the r  cool condi t ions  are reached in the  Uppe r  
Bajocian.  The  range of t empera tu re s  varies  f rom 8 or  9°C 
in t he  Lias  and Aalenian  to  4°C in the  U p p e r  Bajocian.  
A po in t  m a d e  by  one of us earl ier  (R. BOWEN) is t h a t  the  
inference made  by  some workers  based upon the  scarc i ty  
of l imestones  and coral  reefs in the  Lias  t h a t  cooler condi-  
t ions prevai led  then  t h a n  la ter  in the  Jurass ic  is erroneous.  
The  analyses  l is ted here in  a m p l y  conf i rm this since a t  
least  the  U p p e r  Lias  is shown to be v e r y  w a r m  and ho t  
(in the  Toarcian) .  I t  is appa ren t  t h a t  l imestones  are no t  
rel iable indices of wa rm-wa te r  condi t ions  since thei r  for- 
ma t ion  m a y  be inf luenced by  m a n y  factors  no t  dependen t  
on t empera tu re .  

Secon.dly a word  mus t  be said abou t  the  ampl i tude  of 
t he  c l imat ic  var ia t ions .  A 6°C rise of t e m p e r a t u r e  oc- 
cured f rom Pl iensbachian  into Toarc ian  t ime  and the  sub- 
sequent  decline was th rough  11°C into  the  U p p e r  Bajo-  
cian. Of course these  are app rox ima te  figures bu t  t h e y  
never theless  indicate  the  ind isputable  direct ions of t em-  
pera tu re  t rends  and the  order  of magn i tude  to which  t h e y  
belong. 

I t  is necessary to  add  some c o m m e n t s  on the  Pe lecypod  
and Ech ino id  results  also. W i t h  reference to Pelecypoda,  
i t  mus t  be r emembered  t h a t  LOWENSTAM and EPSTEIN s 
h a v e  observed t h a t  where  t h e y  are  associated wi th  Belem- 
noids in the  pos t -Apt i an  Cretaceous t h e y  give t empera -  
tures  h igher  t h a n  the  Belemnoids .  Our  spec imens - -o f  
Trigonia naris and Gervillea pernoides-- give t empera -  
tures  cons iderably  in excess of the  associated Belemnoids.  
The  ac tua l  figures are reasonable,  b u t  of course m u c h  too 

h igh  for the  low- tempera tu re  Dogger  6. Possibly secondary  
a l te ra t ion  has  t aken  place in the  shells, bu t  this  seems im- 
probable  in v iew of the i r  d i f ferent  phys ica l  s t ructures .  I t  
is more  l ikely t h a t  a biological  f rac t iona t ion  effect  ( 'v i ta l '  
effect) occurs among  Pelecypods  render ing  t h e m  less 
sui table  for t e m p e r a t u r e  de te rmina t ions  t h a n  the  Belem- 
noids. I t  is in any  case in teres t ing t h a t  as in the  Creta-  
ceous, h igher  t empera tu re s  are recorded by  the  Pelecy-  
p o d s  t h a n  by  associated Belemnoidea.  W i t h  reference to 
the  Cidarid spines analysed,  clearly the  resul t  is not  a 
t e m p e r a t u r e  record.  

The  au thors  hope  to  cont inue  thei r  inves t igat ions  in to  
the  c l imat ic  h i s to ry  of G e r m a n y  dur ing the  Jurass ic  by  
inves t iga t ing  the  Lower  Lias  and the  period Callovian to 
Kimer idgian .  The  results  ob ta ined  will be publ ished a t  a 
la ter  s tage 6. 

Zusammen/assung. In  der  vor l iegenden Arbei t  werden 
T e m p e r a t u r b e s t i m m u n g e n  an 22 Belemni ten ,  2 Muscheln 
und Seeigelstacheln aus dem mi t t l e ren  und oberen Lias, 
sowie dem mi t t l e r en  und un te ren  Dogger  angegeben.  Die 
Proben  wurden  in der  U m g e b u n g  yon  Pl iensbach  (Wiirt-  
temberg)  gesammel t .  

Aus diesen Ana lysen  geh t  hervor ,  dass ffir die Zeit des 
Toarc ian  ein T e m p e r a t u r m a x i m u m  angenommen  werden 
muss, w/ihrend im mi t t l e r en  Lias  sowie im mi t t le ren  Dog- 
ger niedrigere T e m p e r a t u r e n  vorherrschten .  Die Tem-  
pe ra tu r schwankungen  be t ragen  zwischen Lias y und Lias 

ca. 6°C und zwischen Lias  e und Dogger  d ca. l l ° C .  
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Heterocyc l i c  S tero ids .  S tero ida l  P y r i m i d i n e s  1 

In  con t inu ing  our  search for novel  heterocycl ic  steroids 
we have  synthes ized  steroids in which  r ing A has  a pyri-  
midine  s t ructure ,  i.e. carbons 2 and 4 are replaced by  
nitrogen.  A l though  several  heterocycl ic  steroids have  been 
prepared,  none have  the  pyr imid ine  mo ie ty  incorpora ted  
di rec t ly  in the  s teroid r ing system. 

Condensat ion  of 19-nortestosterone wi th  e thyl  formate  
by  the  sod ium hydr ide  procedure  2 and  ace ty la t ion  of the  
p roduc t  gave 17f l -acetoxy-2-acetoxymethylene-es t r -4-en-  

KBr 3-one (1); m.p.  134-137°; -max~MeOH 261 m~  (e 12900); Vma x 
1760, 1730, 1670, 1610, 1240, 1185 cm -1. F o u n d :  C, 71.20; 
H,  7.86. (Calcd. for CaaHs0Os: C, 71.48; H,  7.82.) Ozono- 
lysis of 1 resul ted  in the  y-ketoacid  2a; m.p.  151-153°; 
KBr Vma x 3420, 1730, 1690, 1250 cm -1. F o u n d :  C, 66.68, 66.70; 

H,  8.49, 8.33. (Calcd. for ClsH2sOs: C, 67.06; H,  8.13.) 
T r e a t m e n t  of acid 2a wi th  d i azome thane  followed by  

ke ta l iza t ion  wi th  e thy lene  glycol  y ie lded the  7-ethylene-  
d ioxyes te r  2b; m.p.  107_109o; VmaxKBr 1740, 1735, 1265, 
1245, 1040 cm -1. F o u n d :  C, 66.65; H,  8.64. (Calcd. for 
C21H3206: C, 66.30; H, 8.48.) 

The  d iphenylene  ketos teroid  3a, m.p. 156-160 °, was 
realized f rom the  react ion of 3b wi th  phenyl  magnes ium 
bromide,  t h e n  dehydra t ion  wi th  glacial  acetic acid s. The  

KBr p roduc t  3a had  -max~MeOH 250 mr/. (e 16100); Vma x 1730, 1700, 
1600, 1495, 1245 cm -1 (found:  C, 81.58; H,  7.65 - calcd. 
for Cs0H34Os: C, 81.41; H,  7.74) and on t r e a t m e n t  wi th  
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e t h y l e n e  glycol was  r ead i ly  c o n v e r t e d  to  k e t a l  3b;  m.p .  
KBr 1735, 1600, 1495, 117--120°; -m~ieOHax 250 m[~ (e 16500); Vma x 

1250, 1040 c m  -x. F o u n d :  C, 79.19; H,  7.88. (Calcd. for  
C82HssOa : C, 78.98; H,  7.87.) T h e  d i p h e n y l e n e  ke t a l  3b 
was  c l eaved  b y  r u t h e n i u m  t e t r o x i d e - s o d i u m  p e r i o d a t e  * to  

t h e  f l - e thy lened ioxy-ac id  4a;  m.p .  201-207 ° (dec.)" KBr , Vmax 
1755, 1735, 1720, 1245, 1050 c m - L  F o u n d :  C, 64.86; H,  
7.86. (Calcd. for  C19H2sO6: C, 64.75; H,  8.01.) M e t h y l a t i o n  
of 4a with diazomethane and subsequent regeneration of 
t h e  C-5 k e t o n e  w i t h  h y d r o c h l o r i c  acid gave  t he  f l -ke toes ter  

KBr 1735, 1700, 1260, 1250 c m  -1. 4b ;  m.p .  152-155° ;  Vmax 
F o u n d :  C, 67.28;  H,  8.16. (Calcd. for ClsH2~O5: C, 67.06; 
H,  8.13.) 

F u s i o n  of f l -ke toes ter  4b  w i t h  t h i o u r e a  gave  r ise to  17fl- 
ace toxy-2 ,  4 -d i azae s t r -4 - en - l - one - 3 - t h i one  (5) ; m.p .  a b o v e  
300°; ~MeOH 219 miz (e12000),  280 m ~  (e21000) ;  KBr "max 7dlllax 
3100, 1730, 1670, 1615, 1565, 1235 c m  -1. F o u n d :  C, 62.18;  
H,  6.85. (Calcd. for  C18H24N,OaS: C, 62.05;  H,  6.94.) 

The  syn thes i s  of d e r i v a t i v e s  a n d  o t h e r  p y r i m i d i n e  s t e r -  
oids is in  progress .  

Zusammen]assung. Die e rs te  S y n t h e s e  eines S te ro id-  
Ana logen ,  in  we l chem R i n g  A zu e inem P y r i m i d i n  umge-  
w a n d e l t  wurde ,  wi rd  beschr i eben .  Die wich t igs t e  Zwi- 
s chens tu fe  4b  w u r d e  d u r c h  A b b a u  v o n  19-nor -Tes tos t e ron  
gewonnen .  K o n d e n s a t i o n  v o n  4b  m i t  T h i o h a r n s t o f f  f f ihr te  
zu 17 f l -Ace toxy-2 ,4 -d i azaes t r -4 -en - l -on -3 - th ion  (5). 
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Zur polarographischen Untersuchung yon 
Peroxiden und oxydierten Fetten 

Die P o l a r o g r a m m e  o x y d i e r t e r  F e t t e  u n d  F e t t s ~ u r e -  
de r iva t e  zeigen in d e m  b i s h e r  rac is t  v e r w e n d e t e n  G r u n d -  
e l ek t ro ly t en  0,3 m-LiC1 in  M e t h a n o l / B e n z o l  ( i : t ) x  his  zu 
dre i  ode r  v ie r  S tu fen  1-,. Die v i e r t e  S tufe  bei  e t w a  - -1 ,6  V 
(gegen Boden-Hg) ,  die e r s t  in  sp~Lteren O x y d a t i o n s s t a d i e n  
au f t r i t t ,  wird  C a r b o n y l v e r b i n d u n g e n  zugeordne t2 ,  4. Die 
a n d e r e n  S tu fen  e n t s t e h e n  bei  A n w e s e n h e i t  y o n  Perox i -  
den :  Die  P o t e n t i a l e  bei  e t w a  --0,7 u n d  --1,1 V (gegen 
Boden-Hg)  e n t s p r e c h e n  - wie a n  R e i n s u b s t a n z e n  gezeigt  
wurde  5,~ - H y d r o p e r o x i d e n ,  z .T.  a u c h  P e r o x i e s t e r n  5. 
Die  N a t u r  de r  e r s t en  Stufe  A b e i  0 bis  --0,2 V, die aus  
den  be iden  v o n e i n a n d e r  abh l ing igen  K o m p o n e n t e n  A I 
u n d  A~ bes t eh t ,  i s t  noch  ungek l~r t .  N a c h  KUTA u n d  
QUACKENBUSH 5 werden  in d iesem Bere i ch  Diacy lpe rox ide  
u n d  Persi~uren reduzier t .  F i g u r  1 zeigt  Stufe  A in a u t o x y -  
d i e r t e m  u n d  b e s t r a h l t e m  Fe t t .  

Zu r  A u f k l A n m g  de r  S tu fe  A w u r d e n  U n t e r s u c h u n g e n  
m i t  e i n e m  K a t h o d e n s t r a h l p o l a r o g r a p h e n  ( 's ingle sweep 
m e t h o d ' )  d u r c h g e f f i h r t  u n d  die L 6 s u n g e n  g e n a u  5 m i n  
Each  D u r c h l e i t e n  y o n  Na gemessen.  Diese  V e r s u c h e  h a b e n  
fo lgendes  e r g e b e n :  

Die  Gr6sse  de r  S p i t z e n s t r 6 m e  A~ u n d  A~, sowie das  
V e r h ~ l t n i s  A J A  1 w a c h s e n  be i  D i b e n z o y l p e r o x i d  (F igur  2) 
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