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2, 4-dienol  e t h e r  I l I  w i t h  s u b s e q u e n t  r ing-c losure  by  1, 2- 
a d d i t i o n  to  t he  2, 3-double  b o n d  9. 

I t  is possible  t h a t  the  i n t e r m e d i a t e  I I I  is also i nvo lved  
in t he  p r e p a r a t i o n  of A~-3-e thyleneketa ls .  B y  a n a l o g y  to 
the  i somer iza t ion  ~0 of choles ta-2 ,  4-diene to choles ta-3 ,  5- 
d iene  b y  m i n e r a l  ac ids  in e i t h e r  po la r  or  n o n - p o l a r  sol- 
ven t s ,  t he  i n t e r m e d i a t e  2 ,4-dienol  e t h e r  I I I  could  re- 
a r r ange  to the  i n t e r m e d i a t e  3, 5-dienol  e t h e r  I u n d e r  t he  

Colnpol lnd Ca ta ly s t  Produc t  °.' o 
yield a 

Reichste in 's  Substance  S A b A4-3-e thyleneketaI  74 
O c A4-B-ethyleneketal (24) 

As-a-ethyleneketal 45(72) 
Progesterone A A4-B-ethyleneketal 10 

O A4-3-ethyleneketal 6 
A4-3, "20-bisethyleneketal 30 
"20-ethyleneketal ~21 

Testosterone A /[4-3-ethyleneketal 64 
O JJ4-3-ethyleneketal  59 

/ ]~-3-e thyleneketa l  '28 
6- Dehydro tes tos te rone  A A4,~-3-ethyleneketal  14(55) 
Androst-4-ene-3, 17-dione A no react ion - -  

O A4-3-e thyleneketa l  3 0 - 4 0  
,d*-3,17-bisethyleneketal  10 

Hydrocor  tisone 21-acetate A A4-3-e thyleneketa l  7o 
O ,d4-3-ethyleneketa l  • (55) 

A~-3-e thyleneketa l  23(27) 
Cortisone 21-acetate A A4.3-ethyleneketal 74 

O A4-3-ethyleneketal 28 
As-3-ethyteneketal 67 

o l-Acetoxy-gct-fluoro- A A4-3-e thyleneketa l  77 
11/~, 170¢-dihydroxypregn- O J4- : l - e thy leneke ta l  65 
• 1-ene-3, 20-dione 
16~,2 l -Diaee toxy-9~-  A 
fluoro- 1 lfl, 17a-dihydrox y- 
pregn-4-ene-3,  ~0-dione 

CH a CHa 

H O C H 2 C H . , O / ' ~  / " ~ /  CH _ 0 / ~ / / ~ /  
I II 

T 
CH a CH 3 

H O C H ~ C H 2 0 / ~  ~ , /  C'H,, O / ~ / / "  ~ /  
11I IV 

J 4 - a - e t h y l e n e k e t a l  . 5o 

a Figures  in paren thes i s  are based on u l t r av io le t  absorp t ion  d a t a  
b A - -  adipic acid 
c 0 = oxal ic  acid 

inf luence  of t he  p - to luenesu l fon ic  acid ~1 used as the  
c a t a l y s t  in  t h e  reac t ion .  T h u s  t h e  f o r m a t i o n  of a A4-3 - 
e t h y l e n e k e t a l  or of a AS-3-e thyleneketa l  would  d e p e n d  on 
t he  r a t e  of r ing-c losure  of t h e  2 ,4-d ienol  e t h e r  I I I  versus 
t h e  r a t e  of i somer i za t ion  of t he  doub le  bonds .  Th i s  possi- 
b i l i ty  is be ing  e x a m i n e d  fu r ther .  

Zusammen/assung. E r s a t z  v o n  p-Toluolsu l fos~ure  d u r c h  
Oxal -  oder,  bevorzug t ,  Ad ip insgu re  in Salmis  Me thode  
fiir die S y n t h e s e  yon  A6-3- )k thy lend ioxys te ro iden  f i ihr t  zu 
A4-3-Athy lend ioxys te ro iden .  

J.  J .  BROWN, R. H.  L E N H A R D ,  a n d  S. BERNSTEIN 

Organic Chemical Research Section, Lederle Laboratories, 
A Division o[ American Cyanamid Company, Pearl River 
(New York, U.S.A.),  March 7, 1962. 

G. J. FoNK~N, J. org. Chem. 26, "2549 (1961), sugges ted  a s imi la r  
mechanism for the forination of the A4A3-ethyleneketals of 
eholesta-4,6-dien-3-one and ergosta-4,6,22-trien-3-one using p- 
toluenesulfonic acid as catalyst. 

lo H. E. STAVELY and  W. BERGMAN, J.  org. Chem. 1,575 (1936). 
n However ,  we have  found t h a t  ke ta l iza t ion  of 6:t, 17fl-diacetoxy- 

androst-4-en-3-one using p- to luenesulfonie  acid as ca t a ly s t  gives 
the corresponding AC3-e thy leneke ta l  in high yield. 

Liberation of Mechanical Tension 
by Heating of Collagen Fibres 

Collagen f ibres  {such, for example ,  as t he  i so la ted  f ibres  
f rom the  r a t ' s  ta i l  t endons )  show a s h r i n k a g e  of 7 0 - 7 5 %  
a b o v e  58°C ( ' t h e r m i c  c o n t r a c t i o n ' ) .  Th i s  c an  be  i n h i b i t e d  
b y  weights ,  t he  size of wh ich  is r e l a t ed  to t he  age of the  
a n i m a l  1 

I t  was  obse rved  t h a t  if t he  t h e r m i c  c o n t r a c t i o n  of a 
f ibre  is i n h i b i t e d  b y  a c e r t a i n  load, t h e  f ibre  does  n o t  lose 
the  c a p a c i t y  of t h e r m i c  c o n t r a c t i o n ,  inspi re  of t he  h igh  
t e m p e r a t u r e .  

If  such  a f ibre w i t h  a c o n t r a c t i o n - i n h i b i t i n g  load of 
severa l  g is t r a n s f e r r e d  f rom 65°C to  20°C (in R i n g e r ' s  
solut ion) ,  t he  load can  be  t a k e n  off a n d  t he  f ibre  s t i l l  
keeps  i ts  o r ig ina l  l eng th .  I f  t h e n  w i t h o u t  a load (or w i t h  
on ly  0.1 g load for s t r e t ch ing )  i t  is h e a t e d  aga in  to  a b o v e  
58°C, a m a x i m a l  t h e r m i c  c o n t r a c t i o n  occurs.  

Such  o b s e r v a t i o n s  m a y  lead to  t he  su rp r i s ing  conc lus ion  
t h a t  the  inf luence  of h e a t  on  t he  c rys ta l l ine  s t r u c t u r e  of 
the  col lagen mac romolecu le  c an  be  i n h i b i t e d  b y  m e c h a n -  
ical s t r e t ch ing .  

I n s t e a d  of us ing  the  e s t i m a t i o n  of the  load which  in- 
h ib i t s  t h e r m i c  c o n t r a c t i o n  {' isotonic m e t h o d ' ) ,  we h a v e  
evo lved  a m e t h o d  for m e a s u r i n g  the  t en s ion  a t  c o n s t a n t  
l e n g t h  ( ' i somet r ic  m e t h o d ' )  2. 

F ib res  of 5 cm l e n g t h  f rom the  r a t ' s  ta i l  t e n d o n  were 
p laced  in R i n g e r ' s  so lut ion,  a n d  t h e i r  t ens ion  was con-  
t i n u o u s l y  reg is te red  whi le  t h e y  were h e a t e d  in a w a t e r  
b a t h .  I t  was  seen t h a t  t he  m a x i m a l  t en s ion  is evo lved  a t  
t he  p o i n t  a t  wh ich  r e l a x a t i o n  begins.  I f  t he  h e a t i n g  of the  
f ibre  is i n t e r r u p t e d  a t  a lower  t e m p e r a t u r e  {62-65 ° C), on ly  
a partial tension is l ibera ted .  Such  f ibres can  be cooled to 
20°C a n d  t h e i r  t ens ion  b r o u g h t  b a c k  to  0. A second  hea t -  
ing a b o v e  58°C t h e n  l ibe ra tes  t he  remaining tension, which  
wilt be  r eached  a t  t h e  p o i n t  a t  w h i c h  r e l a x a t i o n  begins.  
The  Tab le  shows e x a m p l e s  w i th  t e n d o n s  of a n i m a l s  of 
d i f f e ren t  ages. T h e  sum of t ens ion  a t  t he  f i rs t  a n d  second 
hea r ings  is i den t i ca l  w i t h  t h e  maximal tension, which  can,  

I F. VERZ.~.R, Helv.  physiol .  Aeta  13, 64 (1955); 14, '207 (1956); 
Gerontologia  1 ,368 (1957). 

2 j .  BROCAS and F. VERZAR, Gerontologia  ,5, 2'23 (1961). 
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TenMon in g 

No. of Age in 1st heating "2nd heating 
exper- trlonths 65°C u p t o 7 5 ~ C  
iment 

Sum Total tension 
with direct 
heating 

2.1 5 3.1| 1.9 -l.9 ,1.1 
10 9 3.4 2.(t 5.4 5.5 
11 a ~29 4.7 4.5 9.2 :~.9 
l i b  '29 4dt 5.0 9.0 9.1 
25 .10 5.11 ,1 +3 9.:1 9.11 

of course,  on ly  be  m e a s u r e d  on  a n o t h e r  f ibre  of s imi l a r  d ia-  
meter .  (There  is a sma l l  source  of e r ro r  here,  a n d  t he  s l igh t  
differences  b e t w e e n  t h e  sum of t he  two  p a r t  t ens ions  a n d  
the  m a x i m a l  t ens ion  seen in t h e  Tab le  are due  to t h i s  fact.) 

The  r e m a i n i n g  t ens ion  wh ich  exis ts  a f t e r  the  f irst  h e a t -  
ing to  62 -65°C  can,  w h e n  no t  loaded  (or on ly  w i th  0.1 g), 
give t he  comple t e  t h e r m i c  c o n t r a c t i o n  wh ich  we descr ibed  
a t  t he  beg inn ing .  T h u s  t h e  p h e n o m e n o n  can  be exp l a ined  
by  a s s u m i n g  t h a t  t he  h e a t i n g  on ly  g r adua l l y  des t roys  t h e  

c rys ta l l ine  s t ruc t t t r e  of the  col lagen macromolecu le ,  an(t,  
as h mg  as some of i t  remains ,  m a x i m a l  c o n t r a c t i o n  
(shr inkage)  of un loaded  f ibres ap p ea r s  on  h e a t i n g  a. 

Zusamrnen/assung. Die W A r m e k o n t r a k t i o n  dec CoIla- 
genfaser  k a n n  d u t c h  ein G ew i ch t  v e r h i n d e r t  werden .  Nach  
E n t t a s t u n g  g ib t  e ine solche Fase r  bet E r w / i r m u n g  eine 
m a x i m a l e  \ V / i r m e k o n t r a k t i o n  ( S c h r u m p f u n g ) .  1)as erkl / i r t  
s ich aus  S p a n n u n g s m e s s u n g e n  mi t t e l s  e iner  ~dsometri- 
s chen  Methode~), Erw~irmung bis  6 2 -6 5 °C  b e w i r k t  n u r  
e inen  Tell  de r  S p a n n u n g .  Die R e s t s p a n n u n g  wird e rs t  
e r re ich t ,  k n a p p  bew~r die Fase r  be re i t s  zu e rsch la f fen  
beg inn t .  1)ie R e s t s p a n n u n g  erkl~trt, dass  e ine u n b e l a s t e t e  
Fase r  auch  n a c h  e iner  v o r a n g e h e n d e n  Erw{t rmung  noch  
eine m a x i m a l e  W / t r m e k o n t r a k t i o n  zeigt.  

l:. \ 'ERZJ.R 

Gerontologisches Instilut Basel (Switzerland), May 17, 1962. 

This work  was made w i th  the support  of  the Mit,;cnlar l)ystrophy 
Associati(m of Aillerira, 

E f f e k t  d e r  P e r j o d s f i u r e  

a u f  d i e  E r y t h r o c y t e n m e m b r a n  

HIRST u n d  HOTCHKIS 1 b e o b a c h t e t e n ,  dass  K a l i u m p e r -  
j o d a t  h g m a g g l u t i n i e r e n d e  V i r u s r e z e p t o r e n  in dec KXlte 
besei t igt ,  woraus  sie die Sch luss fo lgerung  zogen, dass  Koh-  
l e n h y d r a t e  angegr i f fen  werden.  Die m i t  m / 1 0 0  K a l i u m -  
p e r j o d a t  b e h a n d e l t e n  E r y t h r o c y t e n  w e r d e n  n a c h  STE- 
WART 2 fas t  d u r c h  alle Sera  agg tu t i n i e r t  ; dieses Ph~inomen 
b e t r a c h t e t e  er  als e ine besonde re  Ar t  der  P a n a g g l u t i n a t i o n .  
AM INOFF u n d  MORGAN a;4 beschr ieben ,  dass  das  P e r j o d a t -  
Ion  die e n d s t g n d i g e n  l -Fukose-  u n d  d - G a l a k t o s e g r u p p e n  
der  mensch l i ehen  A - S u b s t a n z  wfllst / indig,  C h o n d r o s a m i n  
teilweise oxyd ie r t .  

Pe r j odsgu re  wird fiir e in  se lek t iv  wi rkendes  O x y d a t i o n s -  
mi t t e l  geha l t en ,  welches  die C - C - B i n d u n g e n  bet zwei Hy-  
d r o x y l - I o n e n  oder  bet  e inem H y d r o x y l - I o n  und  e iner  be- 
n a c h b a r t e n  p r im/ i ren  oder  sekund~tren A m i n o g r u p p e  
spa l te t .  Der  E f fek t  des m/200  bis m/1000  N a t r i u m p e r -  
j oda t s  au f  E r y t h r o c y t e n  bet p H  4 bis  7 wurde  yon ~IORGAN 
und  \¥ATKINS 5 ausf i ihr l ich  s tud ie r t .  Bet  h 6 h e r e r  Konzen -  
t r a t i o n  des  P e r j o d a t - I o n s  u n d  bet  n i ed r igem p H  wird  die 
serologische Akt iv i tAt  al ler  B l u t g r u p p e n s u b s t a n z e n  auf-  
gehoben.  Vors ich t igere  B e h a n d l u n g  i n a k t i v i e r t  e lek t ive  die 
M.-, N.-, D . - F a k t o r e n ;  A., B., H. u n d  Le a s ind res i s ten te r .  
MORGAN u n d  WATKINS h a l t e n  es n i c h t  fiir zul/issig, au f  
G r u n d  von  P e r j o d a t - I o n - I n a k t i v i e r u n g  die K o h l e n h y d r a t -  
n a t u r  de r  u n t e r s u c h t e n  S u b s t a n z  a n z u n e h m e n ,  welt auch  
~-Glykol,  a - A m i n o a l k o h o l  u n d  eine Re ihe  von  Amino-  
s~uren  d u r c h  P e r j o d a t - I o n  o x y d i e r t  werden .  

Wqr f a n d e n  in de r  L i t e r a t u r  ke inen  Be r i ch t  fiber den  
Effekt  de r  Per jods / iu re  au f  E r y t h r o c y t e n m e m b r a n e n .  Das 
Ziel de r  vo r l i egenden  A r b e i t  i s t  die aus  n a t i v e n  u n d  aus  
t r yps in i s i e r t en  6 E r y t h r o c y t e n  he rges te l l t en  M e m b r a n e n  
bet v e r s e h i e d e n e n  K o n z e n t r a t i o n e n  de r  Perjods~iure 
p h a s e n o p t i s c h  ve rg le i chend  zu un t e r suchen .  Die phase n -  
opt i sche  U n t e r s u c h u n g  de r  zweierlei  M e m b r a n e n  e r g a b  in 
ve r seh i edenen  K o n z e n t r a t i o n e n  de r  Neut ra l sa lze  in e iner  
f r i iheren A r b e i t  u n e r w a r t e t e  U n t e r s c h i e d e  7, 

Technik. 16% H J O  4 G r u n d l 6 s u n g  wurde  in 11 R 6 h r c h e n  
mi t  des t i l l i e r t em \Vasser  in Zwe ie rpo tenzen  v e r d f i n n t  u n d  

in a n a  Vol. m i t  M e m b r a n s u s p e n s i o n  ve rmisch t .  Auf  das  
G e s a m t w ) l u m e n  b e r e c h n e t  b e t r u g  die H J O 4 - N o n z e n t r a -  
t iou yon m/2  bis weniger  als m/1000.  Die l ) i ch te  der  Mere- 

Fill 1. Native Menlbranen. l:ig. ~. Trypsinisierte Membranelt. 
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