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Summary. After  thei r  b iosynthes is  a lkaloids  usua l ly  
have  no physiological  and  only in rare cases an ecologi- 
cal function.  The a d v a n t a g e  of the  a lka lo ida l  character ,  
therefore,  is ve ry  smal l  or dubious.  Thus,  we occa- 
s ional ly  f ind in the  same genus species or races which 
are free of a lkaloids  beside others  conta in ing these 
compounds .  Also microorganisms and animals  can 
form alkaloids.  In  all  cases t hey  appear  to be excretes  
or end- or by -p roduc t s  of the  basic  metabol i sm.  Only  
in re la t ive ly  rare  cases, N-free substances,  as e.g. 
steroids,  are t r ans fo rmed  b y  addi t iona l  incc" porat ion 
of ammon ia  (probably  v ia  glutamine)  to  alkaloids.  
Most ly  a lkaloids  arise from prote inogenous  amino acids 
which enter  these compounds  not  only  wi th  the  grea ter  
pa r t  of thei r  C-skeleton, bu t  also wi th  thei r  amino-N.  
Thus  the  quinolizidines are formed b y  only 2 or 3 
molecules of lysine sp l i t t ing  off the  ca rboxy l  group 
and  a pa r t  of the  amino groups.  In  a s imilar  w a y  
benzyl isoquinol ines  are bui l t  up. Fo r  the i r  fo rmat ion  
add i t iona l  me thy l  groups are a d d e d  or used for a 
fur ther  r ing-closure,  and  s table  sys tems are produced  
b y  phenolic  oxyda t ions  and couplings. Whi le  in the  
Papave raceae  2 molecules o'f tyros ine  or phenyla lan ine  

act  as precursors,  in the  Amary l l idaceae  1 molecule of 
tyros ine  and  1 molecule of phenyla lan ine  are needed 
for a lka lo ida l  synthesis .  In  a single p lan t  we occa- 
s ional ly  f ind react ion chains from simple to more and  
more compl ica ted  alkaloids,  and  the  last  members  of 
such series m a y  be a l r eady  degrada t ion  products .  Some 
rare react ions,  as e.g. the  t r ans fo rma t ion  of theba ine  
to codeine and morphine,  m a y  even be per formed  b y  
p lan t  t issue devoid  of alkaloid,  which under  na tu ra l  
condi t ions  never  pract ises  this  capac i ty .  Certain en- 
zymes  of a lkalo idal  synthesis  are p r o b a b l y  qui te  wide- 
spread.  The  N-heterocycl ic  sys tems become compli-  
ca ted  b y  the  pa r t i c ipa t ion  of add i t iona l  N-free bui ld ing 
stones. Among  these, act ive isoprene and monote rpenes  
p l ay  a ve ry  i m p o r t a n t  role. The t r y p t a m i n e - m o n o -  
te rpene  alkaloids  are d is t inguished b y  an enormous  
var iab i l i ty .  More than  500 different  s t ruc tures  are 
known and  in one species up  to 50 of t hem have  been 
found. Thus,  na tu re  works  wi th  s imple bui lding-stones,  
producing,  however,  a grea t  va r i ab i l i t y  which is ob-  
served occasional ly  very  specif ical ly in re la ted  p lan t  
groups and  some t ime  qui te  ' unsys t ema t i ca l l y '  wide- 
spread,  a l though in pr inciple  developed in a s imilar  way.  
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Synthesis of Ca3Y2Ge3012 
Calcium y t t r ium germanate has been synthesized in 

the past  by  dry solid state methods 1. In the present work, 
it  was also prepared by hydrothermal  techniques. 

Spectrographically pure start ing materials (CaCO3, 
Y203, and GeO2) were mixed in appropriate  proportions 
and fired in a cold-seal bomb at 850~ and 15,000 V for 

Observed and calculated in te rp lanar  spacings (d) of cMcium y t t r i u m  germana te ,  Ca3Y2G%O,2 

hkl dobs dcalc Iobs I hkl dobs dcalc Iob~ 

211 5.28 5.23 7 
220 4.55 4.53 10 
321 3.43 3.42 10 
400 3.21 3.20 73 
420 2.86 2.86 90 
332 2.73 2.73 20 
422 2.61 2.61 100 
510 2.50 2.51 7 
611 2.06 2.08 1 
620 2.02 2.02 14 
631 1.883 1.888 2 
444 1.844 1.848 5 
640 1.773 1.776 41 
642 1.708 1.711 91 
732 1.622 1.626 3 
800 1.598 1.601 21 
822 1.507 1.509 1 
752 1.444 1.450 < 1  
840 1.430 1.432 13 
842 1.393 1.397 21 
921 1.378 1.381 2 

664 1.363 1.365 13 
10.4.0 1.1880 1.1888 16 
10.4.2 1.1666 1.1688 17 
880 1.1299 1.1317 11 
12.0.0 1.0659 1.0670 6 
12.2.0 1.0511 1.0525 3 
11.5.2 1.0466 1.0455 17 
12.6.0 0.9542 0.9544 6 
12.6.2 0.9433 0.9439 7 
888 0.9244 0.9240 2 
14.1.1 0.9100 0.9099 < i 
14.2.0 0.9052 0.9054 1 
12.8.0 0.8877 0.8878 4 
14.4.0 0.8795 0.8794 6 
14.4.2 0.8708 0.8712 28 
12.10.0 0.8197 0.8197 8 
14.6.4 0.8129 0.8131 16 
15.5.2 0.8034 0.8034 < 1 
16.0.0 0.8003 0.8003 2 
16.2.2 0.7881 0.7881 1 
16.4.0 0.7764 0.7764 30 
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several  days. I t  was found t h a t  a single phase, well- 
crystal l ized mater ia l  was produced using this technique,  
whereas  some unreac ted  mater ia l  was present  in the  dry  
f ired materials .  

CasY~G%OI~ has the  garne t  s t ructure.  The  X- ray  dif- 
f ract ion powder  pa t t e rn  is g iven in the  Table.  The cell 
size, de te rmined  f rom this  pa t t e rn  is 12.804=t= 0.002/~. 
The  index of refract ion is 1.805 • 0.003L 

Es  bes i tz t  eine Garne t -S t ruk tu r  m i t  dem Gi t t e rpa ramete r  
a o = 12,804 A. 
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Zusammen/assung .  CaaY2Ge3012 wurde in chemisch 
homogener  F o r m  auf hyd ro the rma lem Weg  hergestell t .  

I B. V. MILL, Soviet  Phys .  Dokl .  70, 1015 (1966). 
2 A p p r e c i a t i o n  is expressed  to G. HARKNESS for he r  help  ill the  

syn thes i s  of th is  c o m p o u n d .  

Sur la pyrolyse d ' a - a c 6 t o x y  c f t o n e s .  Pyrolyse du 

Dans  le cadre de l '6 tude des substances am~res des 
Simarubac6es,  nous nous sommes propos6s de r6aliser une 
corr61ation exp6r imentale  entre  les cons t i tuants  caract6- 
r is t iques de S imaruba  glauca 1 et ceux de Samadera indica 3. 
Dans  ce but,  nous envisagions de pr6parer  un d6riv6 com- 
m u n  de la g laucarubine I (1 a) et  de la samader ine  I I  (2). 
A cet  effet, il s 'agissai t  de t ransformer  la g laucarubine I 
en d6riv6 VI.  

L 'a ld6hyde  formia te  I I I  ( lb) ,  p rodui t  de d6gradat ion 
de la glaucarubine,  t rai t6 pa r  le diborane,  condui t  au 
t6trol  I V a  qui, pa r  ac6tylat ion,  fourni t  le compos6 IVb,  
C,7H3409, que nous appelons t6traac6tyl-7,  12, 15, 32 nor- 
16 glaucanol.  Les spectres de R M N  des compos6s I V a  et  
I V b  mon t r en t  l 'absence de fonct ion a ld6hydique alors 
que  la pr6sence de la c6tone en C-11 est confirm6e par  
l ' e f fe t  Cot ton notable  du compos6 I V b  en dichroisme 
circulaire (D.C.) (A%s 3 = - - 0 , 0 5 ,  d e a l  4 = +0,52 ,  Ass25 = 
+ 0, ~6). 

Nous pensions pr6parer  le compos6 VI  par  r6duct ion du 
t r iac6ta te  V que l 'on deva i t  obtenir  par  pyrolyse  du t6tra-  
ac6tate  IV b, m e t t a n t  en j eu une 61imination cis du groupe- 
m e n t  ac6toxy g-axial  en C-7. 

Or, la d6composi t ion the rmique  du t6 t raac6ta te  I V b  
condui t  ~ u n  m61ange complexe  duquel  nous isolons, en 
plus de t6 t raac6ta te  de d6par t  IVb ,  un compos6 non cris- 
tallis6 homog~ne en chromatograph ie  sur couche mince. 
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Les propri6t6s physiques  de ce dernier  ne sont  pas com- 
pat ibles  avec la s t ruc ture  du compos6 6thyl6nique V 
a t t endu  mais  sugg~re la formule VI I .  En  effet:  

(a) Alors que le t6 t raac6ta te  I V b  r6v~le en D.C. un 
effet  Cotton,  le d ichrogramme du produi t  de pyrolyse en 
est d6pourvu.  

(b) La  mesure  de masse de ce compos6 indique qu ' i l  
poss~de la formule bru te  C~4H3006 (Calc. pour  C24Ha00~: 
414, 2042; Tr. :414, 2042). Ce poids mol6culaire est inf6- 
r ieur  ~. celui du compos6 I V b  (p.m. = 502) de 88 unit6s 

1 j .  POLONSKY, C. FOUQUEY et A. GAUDEMER, Bull. Soc. chim. Fr. 
1827, 1818 (1964). 

2 j .  ZYLBER et J. POLONSKY, Bull. Soc. chim. Fr. 2016 (1964). 
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