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a c o n v e n i e n t  source for t he  syn thes i s  of p o t a s s i u m  3, 4-0- 
i sopropyl idene-L- threona te  3 a n d  of t h reon ic  acid, al-  
t h o u g h  L-threonic  acid can  also be o b t a i n e d  in  equi-  
molecula r  m i x t u r e  w i th  oxal ic  acid f rom t he  d i rec t  oxida-  
t ion  of L-ascorbic acid4,L There  is increas ing  in t e r e s t  in 
L-threonic  acid, because  i t  is a possible  i n t e r m e d i a t e  in  
the  ca t abo l i sm of L-ascorbic acid in vivo. 

Num- mgsub- mgH20 mgCO 2 % H  %C 
ber stance 

Ascorbie acid 1C 6 5 . 8 6 1  2.360 8.810 4.51 41.02 
Small-scale run 1C 9S 4.619 2.340 8.500 5.67 50.~1 
Large-scale run 2C 9L 4.940 2.505 9.070 5.68 50.10 
Large-scale run, 3C 9R 5.176 2.655 9.530 5.74 50.24 
recrystaUized 

p r o d u c t  h a v i n g  depressed  m e l t i n g  po in t ,  i.e. p r e s u m a b l y  
c o n t a i n s  u n r e a c t e d  L-ascorbic  acid. The  un ree rys t a l l i zed  
m a t e r i a l  is s u b s t a n t i a l l y  pure ,  j u d g e d  b y  i ts  m e l t i n g  
poin t ,  m i x e d  m e l t i n g  p o i n t  w i t h  i sopropy l idene  d e r i v a t i v e  
p r e p a r e d  b y  use of a n h y d r o u s  copper  su l fa te  2 a n d  ana l -  
ysis. I t  m a y  be  rec rys ta l l i zed  f rom a c e t o n e - h e x a n e  mix-  
ture .  A l t e rna t i ve ly ,  i t  m a y  be  w a s h e d  w i t h  peroxide- f ree  
d i e t h y l  e ther ,  dr ied  in vacuo a n d  t h e n  c o n t i n u o u s l y  ex-  
t r a c t e d  w i t h  dry,  pe rox ide- f ree  d i e thy l  e t h e r  to  yie ld  cry-  
s ta l l ine  5, 6-o- isopropyl idene-L-ascorbie  acid in the  receiv-  
ing flask, w i t h  a m e l t i n g  p o i n t  a t  223-224 ° (cot., dec.) ,  
s l igh t ly  h i g h e r  a n d  b e t t e r  def ined  t h a n  t h a t  r e p o r t e d  b y  v. 
VARGHAL Us ing  g las s - s toppered  t e s t  t u b e s  a n d  app ro -  
p r i a t e  q u a n t i t i e s  of so lven t s  a n d  reagen t s ,  s imi la r  yields 
m a y  be  o b t a i n e d  f rom 1 m m o l e  of L-ascorbic acid.  The  
p rocedu re  is t h u s  also useful  for  p r e p a r i n g  label led  
t h r e o n i c  acid a. 

Dry  hyd rogen  chlor ide is r ap id ly  b u b b l e d  t h r o u g h  glass 
t u b i n g  of 8 m m  I .D.  for 5 m i n  in to  a 200 ml  cen t r i fuge  
f lask con ta in ing  10 g (0.057 mole) of p o w d e r e d  L-ascorbic  
acid and  100 ml  of dry,  redis t i l led  acetone.  A l t e r  a d d i t i o n  
of 80 ml n -hexane ,  s t i r r ing,  cooling in ice w a t e r  a n d  cen- 
t r i fuging,  t he  supe rna t e  is decan ted .  T h e  p r ec i p i t a t e  is 
washed four  t imes  w i t h  140 ml  of a c e t o n e - h e x a n e  m i x t u r e  
4 : 7 (v/v), w i th  s t i r r ing,  cooling, cen t r i fug ing  a n d  r e m o v a l  
of supe rna t e  a f t e r  each  addi t ion .  T he  f lask is closed w i t h  
a r u b b e r  cap, and  opened on ly  for m i n i m a l  per iods  re- 
qu i red  for the  opera t ions .  The  yie ld  of 5 ,6-o- isopropyl i -  
dene-L-ascorbic acid, dr ied in vacuo ove r  s o d i u m  hy -  
droxide,  is 85 -90%,  m.p.  219-222 ° (cor., dec.). Less  t h a n  
2 h are  r equ i red  for all  s teps  up  to  t h e  d r y i n g  process.  
T h o r o u g h l y  powdered  s t a r t i n g  m a t e r i a l  is essent ia l ,  be-  
cause a d m i x t u r e  of fa i r ly  large c rys ta l s  s o m e t i m e s  gives 

Zusammen/assung. Die S y n t h e s e  der  5 ,6-o- Isopropyl i -  
den-L-ascorbins~iure m i t  Hilfe  yon  Chlorwasse rs to f fgas  
wi rd  beschr ieben .  
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T h e  N a t u r e  o f  C a r b o n a t e  C o n t e n t s  in  
T o o t h  M i n e r a l  t 

Prec ip i t a t i on  expe r imen t s  in vitro f rom aqueous  solu- 
t ions  d e m o n s t r a t e  t h a t  in t he  pu re  ca lc ium p h o s p h a t e  
sys t em no ideal  c rys ta l l i za t ion  processes  will arise,  b u t  we 
m u s t  consider  these  p rec ip i t a t ions  as agg lomera t i ons  of 
calc ium p h o s p h a t e  complexes  (colloid clusters ,  0 .005-0.05 
~tm, wi th  posi t ive  excess charge).  

This  s i tua t ion ,  found  du r ing  d e v e l o p m e n t  of t ee th ,  is 
compl ica ted  b y  the  presence of mucous  s u b s t a n c e s  as 
well as b y  add i t i ona l  ca rbona te ,  c i t r a t e  and  o t h e r  ions. 
Hereby ,  the  a m o r p h o u s  c h a r a c t e r  of a p r ec i p i t a t ed  m a t t e r  
would be likewise f avoured  and  yields a m a t r i x  gel. 

The  regular  f o rma t ion  of t he  apa t i t i c  e n a m e l  c rys ta l s  
will be pe r fo rmed  b y  the  c o m b i n a t i o n  of t h e  fol lowing 
even t s :  t he  f luoride c o n t e n t  a n d  t he  p a t t e r n  of ke ra t ine .  
The  one effect induc ing  t he  apa t i t i c  s t ruc tu re ,  even  of 
smal l  a m o u n t s  of f luoride ions, will be caused  b y  t h e  
p r i m a r y  fo rma t ion  of f luo rapa t i t e  germs  ~. The  func t ion  of 
t he  ke ra t i ne  s t ruc tu re  as ep i tac t ic  m a t r i x  effects  t h e  
para l le l  s t r a i gh t ened  ino t rope  t e x t u r e  a n d  t h e  longi tu-  
d ina l  ex tens ion  of the  enamel  c rys ta l sL  

The  difference be tween  the  solubi l i ty  of the  c rys ta l l ized  
a p a t i t e  and  the  amorph ica l  m a t r i x  gel enables  a recrys ta l -  
l iza t ion of the  enamel  ma t t e r .  In  th i s  gel the  m a i n  p a r t  of 
the  c a r b o n a t e  ions will be b o u n d  chemica l ly  a n d  the re  
deposi ted .  The  c a r b o n a t e  (fluoride etc.) is there fore  ava i l -  
able  as ion on ly  a t  the  abso lu te  e x t e n t  of s o l u b i l i t y - - t h a t  

is a t  sma l l  c o n c e n t r a t i o n s - - f o r  c o m b i n i n g  w i t h  the  c ry s t a l  
b i n d i n g s  of the  e n a m e l  crys ta ls .  Th i s  slow bu i ld ing  process  
d e t e r m i n e s  a n  o rde r ly  s e p a r a t i o n  of t he  c rys ta l l ine  phase  4. 
A t  larger  concen t r a t i ons ,  c a r b o n a t e  a n d  p h o s p h a t e  m u t u -  
a l ly  d i s t u r b  t h e  r egu la r  c ry s t a l l i z a t i on  of t h e i r  low solu- 
b i l i ty  ca lc ium c o m p o u n d s  5 a n d  are  no t  su i t ed  for  t h e  
co r r e spond ing  i s o m o r p h o u s  s u b s t i t u t i o n  in t h e i r  l a t t i ce  
fo rmat ions .  I t  is supposed  t h a t ,  in t o p o c h e m i c a l  reac t ions ,  
t h e  a p a t i t e  l a t t i ce  will be  ab le  to  t a k e  u p  a sma l l  p e r c e n t -  
age ( <  2%)  of c a r b o n a t e  ionsL  H e r e w i t h  vacanc i e s  occur,  
w h i c h  m u s t  be  neu t r a l i zed  in  t he i r  charges .  W i t h  r ega rd  
to  t he  s t r u c t u r e  of t he  la t t ice ,  t h e  c a r b o n a t e  u p t a k e  is 
a lways  fol lowed b y  a c o n t r a c t i o n  of the  e l e m e n t a r y  u n i t  
a long  a. W e  can  a s c e r t a i n  t h a t  t h e  a n s w e r  to  the  ques t i on  
on  t h e  n a t u r e  of t he  c a r b o n a t e  in  t h e  t o o t h  m a t e r i a l  can-  
n o t  be g iven  b y  dec id ing  w h e t h e r  t he  c a r b o n a t e  is a n  in-  
t eg ra l  p a r t  of t h e  d e n t a l  a p a t i t e  s t r u c t u r e  or no t .  
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Carbona te  apa t i t e  s t ruc ture  of too th  means  more or  less 
a close approx ima t ion  to the biological rea l i ty :  besides 
ca rbona te  fur ther  e lements  are  present :  F, C1, S04; Na, 
K, Mg- -a l so  there  is the  close relat ion to the prote in  
p a t t e r n - - w h o s e  influences to the  lat t ice combina t ion  is 
too complex  to perceive  an  addi t ive  dependence  on one of 
these ions. We  should not  go fur ther  now than  s ta t ing  
t h a t  enamel  crystals  have  the  s t ructure  of an apa t i t e  
which is pa r t ly  subs t i tu ted  by  carbonate ,  fluoride, 
chloride etc. and which crystall izes according to the type  
of the  often tes ted hydroxyapa t i t e .  

I wan t  to po in t  out,  however,  t h a t  the  minera l  sub- 
s tance of the  t oo th  is to be considered as a paracrys ta l l ine  
apat i t ic  t ex ture .  This  means  that ,  besides the  well  ordered 
crystal l ine regions, heavi ly  faul ty  ordered and amorphous  
minera l  ranges are present,  which do no t  differ in their  
qua l i t a t ive  chemical  composi t ion bu t  show f luctuat ions  in 

thei r  s to ichiometr ic  combinat ions .  This paracrys ta l l ine  
s t ruc ture  is necessarily involved  in the  chemical  condi t ions  
of the  mechan i sm of the  too th  mineral izat ion.  

Zusammen/assung. Der  Aufbau der  Zahnhar t subs tanz  
ist  im Verlaufe ihrer  Bi ldnng durch  mehrere  F a k t o r e n  - 
u.a. Beglei t ionen,  Tex tu rvor l age  (Prote inmatr ix)  - be- 
s t immt .  Der  Einfluss des Carbonatgeha l t s  wurde  in diesem 
Z u s a m m e n h a n g  besonders im Hinbl ick  auf  dessen kristal l-  
chemische Funk t ion  bei der  Zahnminera l i sa t ion  (para- 
kristal l ine S t r u k t u r  des teilweise i somorph subs t i tu ier ten  
Apat i ts)  untersucht .  

H. NEWESELY 

Forschungsgruppe /iir Mikromorphologie im Fritz-Haber- 
Institut (Max-Planck-Gesellschalt), Berlin-Dahlem 
(Deutschland), 5. August 1963. 

Structure of Nepseudin. Synthesis of 
Dehydronepseudin 

Nepseudin  has recent ly  been isolated along wi th  neo- 
tenone,  dolineone, and pachyrrh iz in  f rom the  root  of the  
leguminous p lan t  Neorautanenia pseudopachyrrhiza x. As a 
resul t  of degrada t ive  exper iments ,  nepseudin has been 
shown to be the  furanoisof lavanone (I) s imilar  to neo- 
tenone  bu t  wi th  a unique  2', 3', 4" - t r imethoxyla ted  ring A 
replacing the  normal  2', 4', Y-oxygena t ion  pa t te rn .  On de- 
hydrogena t ion  wi th  manganese  dioxide,  (I) has been con- 
ve t t ed  into dehydronepseudin ,  the furanoisoflavone (II). 
We  wish to repor t  the to ta l  synthesis  of (II) conf i rming 
the  proposed s t ructures .  

Hoesch  condensat ion of 6-hydroxy-2 ,3-d ihydrobenzo-  
[b~furan 2 wi th  2, 3, 4 - t r ime thoxybenzy l  cyanide 3 yie lded 
6-  h y d r o x y -  5 - (2, 3, 4 - t r ime thoxypheny lace ty l )  - 2, 3 - di - 
hydrobenzo[b] fnran  (III ,  m.p. 129 ° ,~130 °, I R  1637 cm -x 
(Nujol) (CO). F o u n d :  C, 66.37; H, 5.99. C19Hi00 ~ requires :  
C, 66.27; H,  5.85%). T r e a t m e n t  of (III) with  e thyl  or tho-  

formate-pyr id ine-p iper id ine  gave  the  d ihydro  compound  
(IV m . p .  1 4 3 ° ~ 1 4 4  °, I R  1628 cm -t  (Nujol) (CO). 
Found :  C, 67.87; H,  5.22. C~oHxaO a requires :  C, 67.79; 
H. 5.12%) of (II). On dehydrogenation with N-bromo- 
succinimide (IV) afforded dehydronepseud in  (II,  m.p. 
164 ° , - -165 °, I R  1649 cm -x (Nujol) (CO), U V  ~EtOH m a  - 'max 

(loge); 244 (4.59), 324 (3.86). F o u n d :  C, 67.96; H,  4.61. 
C~0Ht60 e requires:  C, 68.18; H, 4.58%)(lit .  x, m.p. 158 ° 
,~160 °, I R  1647cm -x (Nujol) (CO), U V  ~EtOH m[z (loge); "'tllax 
245 (4.64), 325 (3.92)). On alkal ine hydrolys is  (II) gave  
6 - h y d r o x y - 5 - ( 2 ,  3, 4 - t r ime thoxypheny lace ty l )benzoEb  ]- 
furan x (V, m.p. 118 ° , I R  1639 cm -x (Nujol) (CO), U V  

EtOH raft (loge) ; 236 (4.76), 258.5 (4.07), 272.5 (3.97), 345 max 

(3.71). F o u n d :  C, 66.69; H,  5.40. CIgHlsO~ requires:  C, 
66.66; H, 5.30%) (lit. x, m.p. 118 ° ~ 1 1 9  °, ItZ 1645 cm -~ 
(Nujol) (CO), U V  ~EtOH m v  (loge); 235 (4.66), 258 (4.00), "'max 
270 (3.86), 345 (3.60)). The  pa ren t  isoflavone (11) could 
be recons t ruc ted  by  t rea t ing  (V) wi th  e thy l  o r thoformate -  
pyr idine-piper idine.  On the  basis of these syntheses  the  
s t ruc ture  of (I) for nepseudin  would be reasonably  ex-  
plained. 
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Zusammen/assung. Die Kons t i tu t ion  (I) fiir Nepseudin  
wird durch  die Synthese  des Dehydronepseudins  (II), das 
alas 6-Oxy-2, 3-dihydrobenzo[b]furan und 2, 3, 4 -Tr imeth-  
oxyphenyless igs i iureni t r i l  in drei Reakt ionss tufen  er- 
ha l t en  wird, aufgekt~irt. 
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