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Nous avons  6tudi6 les halos  duns trois  faci6s du granite 
de Medel: les faci6s normal ,  g ranodior i t ique  et celui de 
bordure, mylonit is6.  Les biotit~-s on t  des sensibilit6s corn- 
parables ~, l ' i r r ad ia t ion  exp6r imenta le  par  des alpha s. 
Elles o n t  6t6 compar6es  ~. celle du granite  de l 'E lbe  
(25-30 M.A. mioc6ne-oligoc6ne) que  nous avons pris 
jusqu'~k pr6s~nt  c o m m e  po in t  de comparaison*. Les bio- 
rites du  Medel  m o n t r e n t  une sensibilit6 beaucoup plus 
grande que  celle de l 'E lbe  (voir F igure  1), ce qui  rend 
impossible une  es t imat ion  directe  des ~ges relatifs de ces 
deux grani tes .  
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F i g .  2 

On peu t  cependan t  t i rer  cer ta ines  conclusions des 
mesures des halos;  les r6sul tats  sent  report6s/ t  la Figure  2, 
comme nous l ' avons  fai t  dans ]es articles pr6c6dents. 
L ' isochrone de 30 M.A. correspondant  5. la bioti te de 
l 'Elbe,  y est trac6e. Les halos de Medel, en supposant  une 
sensibilit6 6gale pour  ces biot i tes  et  celle d 'Elbe ,  auraient  
un Age &env i ron  60 M.A. Comme les biot i tes  de Medel se 
colorent plus r ap idemen t  que  celle de l 'Elbe,  cet te  va leur  
donne un &ge m a x i m u m .  On vol t  que  l'&ge m a x i m u m  des 
halos (60 M.A.) est  l a rgement  inf6rieur 5~ celui de l ' in tru-  
sion du grani te  (250 M.A.). Ces r6sul tats  me t t en t  claire- 
ment  en 6vidence Fac t ion  du m6tamorph i sme  alpin sur les 
halos du grani te  de Medel;  ils d6mont ren t  les possibilit6s 
de cet te  m6thode  duns l '6 tude des effets du m6tamor-  
phisme et  la d6 te rmina t ion  de l'5.ge de ce m6tamorphisme.  
Des 6tudes plus pouss6es sent  en cours sur ce granite  et 
sur les roches m6tamorph iques  envi ronnantes .  

Nous remercions les Professeurs C. BURRI et E. NIGGLI de l'int6- 
r4t qu'ils ont port6 /~ ce travail. 

S. DEUTSCH et  E. PICCIOTTO 

Laboratoire de Physique Nuddaire, Universitd Libre de 
Bruxelles, le 6 janviee 1958. 

Zusammen/assung 

Es wird ein vorl~iufiger Maximalwer t  (60 Millionen 
Jahre) ffir das Al ter  der pleochroi t ischen H6fe des alpin- 
me tamorphen  Medelser-Grani tes  (Gotthardmassiv)  mit-  
geteilt. Das so b e s t i m m t e  Al ter  diirfte demjenigen der 
alpinen Metamorphose  entsprechen,  welche die Biot i te  
(mit ih ren  pleochroi t i schen H6fen) des wohl  herzyni-  
schen Grani tes  rekristal l is ieren liess. 

a S. DEUTSCH, P .  I{IPFER e t  E .  PICCIOTTO, N u o v .  C i m .  6, 796 
[1957). 

4 S. DEUTSCH, Exper. 18, 309 (1957). 

L a b t l t z a t i o n  

of  E s t e r  B o n d s  in  A m l n o d e o x y l n o s i t o l  D e r i v a t i v e s  
a s  M e d i a t e d  b y  M o l e c u l a r  C o n f o r m a t i o n  

Recent  work in these laboratories  on the  in te rac t ion  be- 
tween acetylcholinesterase and cer ta in  aminodeoxyinos i to l  
polyacetates  has led to observa t ion  of  marked  differences 
in the  uncata lyzed hydrolysis  rates,  depending  on the i r  
molecular  conformations.  In  par t icular ,  pen ta -O-ace ty l -  
2-deoxy-2- t r imethylammonium-myo-inosi to l  iodide I has 
been shown to be re la t ively  stable toward  hydrolysis  a t  
neutral  pH, as contras ted with pen ta -O-ace ty l t r ime thy l -  
ammoniumdeoxyscyl l i to l  picrate  ( I I ;  X _~ OAc). The  
iodide I (m.p. 256-257°; found:  C, 40.64; H,  5.29; N, 
2-62; I, 22.76) at  pH  7.3 and 25.14 ° exhibi ts  a spontaneous  
k 1 for initial acetate  hydrolysis  of the order  of 1.2 x 10 -s  
min -1, while the tess soluble scyllo derivat ive" I I  (m.p. 
193-194°; found: C, 45.21; H,  4.94) is intr insical ly abou t  
ten t imes more rapid in its hydrolysis.  T h a t  th is  is a 
general function of configurat ional  difference was shown 
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I II, X=OAc, picrate 
III, X=NMe2, dipicrate 

by the further observat ions tha t :  (i) in the  case of D, L- 
tetra-O-acetyl-1,  3 -d ideoxy- l -d imethy lamino-3- t r imethy l -  
ammoniumscyl l i tol  dipicrate (l I I ; m.p. 212-214 ° ; found : 
C, 42.13; H, 4.19; N, 13.09; CHACO , 19.5) wi th  the same 
conformation as II  the initial spontaneous hydrolysis  ra te  
a t  pH  7 is about  14 t imes tha t  of I ;  (ii) an incomple te ly  
acylated sample of the ch lor ide .  HCI de r iva t ive  of I I I  
hydrolyzes faster by a factor of 12; and (iii) the  v e r y  
spar ingly soluble t e t r a -O-ace ty l - l , 3 -d ideoxy- l ,3 -b i sd i -  
methylaminoscyl l i to l  (IV; m.p.  197-199 ° (sealed cap.) ;  
found:  C, 53.71; H,  7.59; N, 6.91; CHACO , 42.5) has  a 
higher hydrolysis rate than  I a t  concent ra t ion  levels a t  
least tenfold lower. These comparisons are on the  basis of 
initial hydrolysis rates, since in the representa t ive  in- 
stance of I I I a  kinetic run over  m a n y  half-l ives on the  
initial rate basis indicated the complete  hydrolysis  of 
two acetyl  groups and incomplete  hydrolysis  of it third.  
These initial rate differences are to be cont ras ted  wi th  the  
relat ively small  magni tudes  and hence the  essent ial ly 
vanishing difference in hydrolyt ic  ac t iv i ty  (at p H  7.4) for 
cis and trans isomers in the  1, 2-difunctional  cyc lohexane  
series z. 

Pa r t  of this labilization of ester groups in I i I  and IV 
may  reside in the presence of the second amino function,  
bu t  the greater  contr ibut ing factor  undoub ted ly  results  
from the overall configurat ional  difference (c[. the  ac t i v i t y  
difference in I vs. II) .  In  this connect ion i t  was of interes t  
to compare  molecular  models of the  myo configurat ion I 
(chair form, 5 equator ia l  subst i tuents  and 1 axial) wi th  
tha t  of the scyllo species I I  (chair form, all equatorial) ,  
result ing in the  observat ion  t h a t  the  solid angle of approach  

1 H. D. BALDRIDGE, W. J. McCARVILLE, and S. L. FRIESS, J. 
A m e r .  c h e m .  Soc.  77, 739 (1955).  
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of t h e  nuc leophi l i c  a g e n t  w a t e r  to  t h e  c a r b o n y l  c a r b o n  
a t o m  of e i t he r  n e i g h b o r i n g  es t e r  f u n c t i o n  in  I I  c an  far  
exceed  t h a t  in  I, w h e n  t h e  n e g a t i v e  ends  of t h e  c a r b o n y l  
d ipoles  a re  b r o u g h t  to  t h e i r  n e a r e s t  a p p r o a c h  d i s t ances  
( and  p r e s u m a b l y  m a x i m u m  i n t e r a c t i o n s  ~) w i t h  t h e  posi-  
t i ve  N a t o m .  

A f ina l  n o t e w o r t h y  p o i n t  lies in  t he  e x p e r i m e n t a l  
o b s e r v a t i o n  t h a t  ace ty l cho l ines t e ra se  ca t a lyzes  ~ t h e  
a c e t a t e  hydro lys i s  in  I, b u t  t he  m a x i m u m  h y d r o l y t i c  
a c t i v i t y  t h u s  o b t a i n e d  is on ly  e q u i v a l e n t  to  t h a t  a l r e a d y  
c h a r a c t e r i s t i c  of I I - I V  in  t h e  absence  of e n z y m a t i c  
ca ta lys is .  

G. F. HOLLAND*, B. WITKOP* a n d  S. L. FRIESS** 

National Institute o~ Arthritis, and Metabolic Diseases, 
National Institutes o/ Health*, Naval Medical Research 
Institute**, Bethesda (Md.), February 12, 1958. 

Zusammen/assung 

E i n e  neue  A r t  v o n  Es t e r l ab i l i s i e rung  wurde  in de r  
G r u p p e  de r  P o l y a c e t a t e  t e r t i g r e r  u n d  ( m o n o ) q u a t e r n A r e r  
I n o s a m i n e  u n d  S t r e p t a m i n e  e n t d e c k t .  I m  Gegensa t z  zu 
d e n  vergle ichsweise  b e s t ~ n d i g e n  A z e t a t e n  de r  q u a r t ~ r e n  
cis- u n d  trans-Dimethylaminocyclohexanole zeig ten  P e n -  
t a - O  -ace ty l -2-desoxy-  2 - t r i m e t h y l a m m o n i u  mscyl l i to l  als 
a u c h  D, L-Tet ra -O-ace ty l -1 ,  3 - b i s d e s o x y - l - d i m e t h y l a m i n o -  
3 - t r i m e t h y l a m m o n i u m s c y l l i t o l  r a sche  s p o n t a n e  E s t e r -  
h y d r o l y s e  in  w~issrigem n e u t r a l e n  Med ium,  die gr6ssen-  
o r d n u n g s m ~ s s i g  v e r g l e i c h b a r  w a r  m i t  de r  u n t e r  E i nw i r -  
k u n g  y o n  Chol ines te rase  b e o b a c h t e t e n  h y d r o l y t i s c h e n  
A k t i v i t ~ t  des - ohne  E n z y m  b e s t g n d i g e n  - q u a r t g r e n  
P e n t a a c e t a t s  in  de r  Myoinos i to l -Re ihe .  O f f e n b a r  spie l t  
be im  Z u s t a n d e k o m m e n  so lcher  Lab i l i s i e rungen  die To ta l -  
k o n f o r m a t i o n  de r  Molekel  eine b i s h e r  n i c h t  v e r m u t e t e  
Rolle. 

For representative polar-type labilization of quaternary deriva- 
tives via some quasi-cyclic transition state (with greater planarity 
and stability in scyllo as compared with myo) such as that in the all 
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equatorial conformation of II, see the analogous postulation on 
hydrolysis of scopolamine methyl bromide [E. R. GARR~TT, J. Amer. 
chem. Soe. 79, 1071 (1957); 77, 400~ (1955)] and the analogies of 
H. B. HE,BEST el. al. [J. chem. Soe. 1957, 1965)]. 

a Intrinsically the same shape for the activity vs. IS] profile was 
observed as that found previously for bifunetional eyelohexane 
derivatives; see ref. 1. 

Phosphoribomutase-  und 5-Phosphoriboiso-  
merase-Aktivit~it in isolierten Zellkernen 

I n  f r i iheren  E x p e r i m e n t e n  1 w u r d e  gezeigt ,  dass  isol ier te  
Zel lkerne  die F g h i g k e i t  bes i t zen ,  a n o r g a n i s c h e s  P h o s p h a t  
in  o rgan i sche  V e r b i n d u n g e n  o h n e  b e s o n d e r e  Ene rg i e -  

1 G. SIEBERT, I{. LANG, S. LucIUS und G. ROSSMf3LLER, Biochem. 
Z. 324, a l l  (1953). 

z u f u h r  e i nzubauen .  Als ein mSgl icher  W e g  wurde  die 
Nuk leos idphosphory l a se r eak t i on~  d i sku t i e r t .  Diese Reak- 
t ion ,  bei  de r  R i b o s e - l - p h o s p h a t  e n t s t e h t ,  is t  in  Zel lkernen 
nachgewie sen  w o r d e n  3. W i r  h a b e n  n u n  d e n  Stoffwechsel  
des  R i b o s e - l - p h o s p h a t s  we i t e rve r fo lg t  u n d  k o n n t e n  da- 
bei  P h o s p h o r i b o m u t a s e -  u n d  5 -Phosphor ibo i somerase -  
Akt ivi t~i t  nachweisen .  P h o s p h o r i b o m u t a s e  k a t a l y s i e r t  die 
R e a k t i o n  zwischen  R i b o s e - l - p h o s p h a t  (R1P)  u n d  Ribose-  
5 - p h o s p h a t  (R5P)  4, 5 - P h o s p h o r i b o i s o m e r a s e  die Reak t ion  
zwischen R 5 P  u n d  R i b u l o s e - 5 - p h o s p h a t  (Ru5P)  5. 

Tabelle I 

Phosphoribomutaseaktivit/it: Extrakte aus isolierten Zellkernen 
oder Gesamthomogenat wurden gleiehermassen mit Ammonium- 
sulfatl6sung fraktioniert. Die Aktivit~it des Enzyms wurde durch 
Messung der gebildeten, s~iurestabilen Phosphatester festgestetlt 

(,uM s~iurestabiles Phosphat]mg Protein]20 min/37°C). 

Mg++-End- {/zMs~urestabi. 
Fermentquelle konz,entration I les Phosphat 

Leberhomogenat  
Leberzellkerne 

Nierenhomogenat  
Nierenzellkerne 

10-a 
0 

10-s 
10-4 
10-s 
10-a 
10-a 

0,61 
0,46 
0,56 
0,68 
0,70 
0,38 
0,46 

Methodik.--Die Zel lkerne  w u r d e n  aus  g u t  e n t b l u t e t e n  
L e b e r n  (e rwachsene  R a t t e n )  ode r  Nie ren  (Schwein) 
d u r c h  F r a k t i o n i e r u n g  in h y p e r t o n i s c h e r  Rohrzucke r -  
16sung da rges te l l t  s. F i i r  die Messungen  de r  P h o s p h o r i b o -  
m u t a s e  wurde  das  aus  Ze l lke rnen  b e s t e h e n d e  Sed imen t  
im P o r z e l l a n m 6 r s e r  e ingefroren ,  m i t  Seesand  zerr ieben 
u n d  m i t  des t i l l i e r t em W a s s e r  (auf  p H  8 e ingeste l l t )  ext ra-  
h ier t ,  t 5 - 2 0 %  des  G e s a m t - N  w a r e n  im k l a ren  E x t r a k t ,  
d e r  ansch l iessend  m i t  ge sg t t i g t e r  A m m o n i u m s u l f a t l S s u n g  
f r a k t i o n i e r t  w u r d e  4. Die  P r o t e i n f g l l u n g  zwischen  6 0 - 8 0 %  
A m m o n i u m s u l f a t s g t t i g u n g  w u r d e  in des t i l l i e r t em \Vasser  
gelSst  u n d  n a c h  Dia lyse  z u m  E n z y m t e s t  v e r w e n d e t  (8 bis 
10 m g  P r o t e i n / m l ,  g r a v i m e t r i s c h  b e s t i m m t ) .  

Tabelle II  

5-Phosphoriboisomerase: In den Versuehsans~itzen konnten nach 
20 rain Inkubation bei 37°C folgende Mengen Ketozucker nachge- 

wiesen werden (/~M Ru5P/mg N[ 20 min[37°C). 

Fermentquelle Substrat /~M Ru5P 

Leberhomogenat  
Leberzellkerne 

Nierenhomogenat  
Nierenzellkerne 

R5P  
R5P 
R1P 
Ribose 
R5P  
R5P 

13,1 
8,5-11,2 
2,2 
0 
11,0 
5,1-14,4 

2 H. M. KALCKAR, J. biol. Chem. 158, 723 (1945). 
a H. STERS, V. ALLFREY, A. E. MIRSKY und H. SAETREN, J. gen. 

Physiol. 35, 559 (1952). - K. LANG und K.-U. HARTr*IANN (unver- 
5ffentlicht). 

4 A. J. GUARINO und H. Z. SABLE, J. biol. Chem. 215, 515 (1955). 
5 B. L. HORECKER, P. Z. SMYRNIOTIS und I. E. SEEOMILLER, J. 

biol. Chem. 193, 383 (1951). 
e K. LAND und G. SIEBERT, Biochem. Z. 322, 360 (1952). 


