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process. Due to the increased charge density on the 
pore wall, the diffusion of Cl- is more restricted. 

The increased transfer of calcium, seen under the 
same conditions as the decreased transfer of chloride, 
may have the same cause: the increase of negative 
charges in the pores caused by an increase in fixed 
anions in the pores. If the movement of calcium through 
membranes does not occur mainly by diffusion but in- 
volves intermediate reactions with fixed anionic 
groups in the walls of the pores (DuMONT et al. 39), an 
increase in these fixed anionic groups by mersalyl 
could result in an increased transfer of calcium. Hydro- 
chlorothiazide cannot act by  the same mechanism, 
because the calcium absorption is inhibited, not acti- 
vated. Apart from its interpretation regarding mode of 
action, the difference between mersalyl and hydro- 
chlorothiazide may be helpful for further investigations. 

Zusammen/assung. (1) Unter dem Einfluss von Mer- 
salyl (5 × 10 -4 m) und Hydrochlorothiazid (2 × 10 -3 m) 
nimmt die C1-Konzentration in der resorbierten Fltissig- 
keit ab, wiihrend die Na-Konzentration gleich bleibt 
und die Glucose-Konzentration ansteigt. Gleichzeitig 

kommt es zu einer osmotisch iiquivalenten Einschriin- 
kung der Wasserresorption. 

(2) Die prozentuale Hemmung der Wasserresorption 
durch Mersalyl nimmt zu bei h6herer C1--Konzen- 
tration in der angebotenen Fltissigkeit und hiingt 
zwischen pH 6,5 und 7,4 nicht von der H+-Konzen- 
tration ab. 

(3) Die Wirkung von Mersalyl 1/isst sich mit Cystein 
aufheben und ist auch in vivo an der abgebundenen 
Darmschlinge nachweisbar. 

(4) Der Glucosetransport und die Calciumresorption 
werden durch Mersalylkonzentrationen, die die Wasser- 
und Natriumresorption um 30% hemmen, nicht beein- 
tr/ichtigt. Der Durchtrit t  von Calcium durch die Darm- 
wand ist auf das 1,Sfache erh6ht, es h/iuft sich dabei 
in der resorbierten Fliissigkeit an. 

(5) p-Chloromercufibenzoat hemmt in Konzentra- 
tionen, die die Natrium- und Wasserresorption um 
40% vermindern, den Glucosetransport ebenfalls um 
40%. Im Unterschied zu Mersalyl setzt es die C1-- 
Konzentration der resorbierten Fliissigkeit nicht herab. 

as p. A. DUMONT, P. F. C U R R A N  t and A. K. SOLOMON, J. gen. Physiol. 
43, 1119 (1960). 

Br~ves  c o m m u n i c a t i o n s  - K u r z e  M i t t e i l u n g e n  - Brev i  c o m u n i c a z i o n i  - B r i e f  R e p o r t s  

Les auteurs sont seuls responsables des opinions exprim6es dans ces communications. - Fiir die kurzen Mitteilungen ist ausschliesslich 
der  Autor verantwortlich. - Per le brevi comunicazioui ~ responsabile solo l'autore. - The editors do n o t  ho ld  themselves responsible 

for the opinions expressed by their correspondents. 

Steroidal Cyclic Ketalsl: 
The Preparation of Steroidal A4-3-Ethyleneketals 

Ketalization of steroidal A4-3-ketones by the Salmi 
method 2 gives As-3-ethyleneketals 3-6. We now describe 
a modification of this procedure which gives d 4-3-ethylene- 
ketals. 

When oxalic acid was substituted for p-toluenesulfonic 
acid as the catalyst in a series of ketalization reactions of 
zJ*-3-ketones (see Table), the product was found to be 
either the A*-3-ethyleneketal or a mixture of the A 4- and 
z]~-3-ethyleneketals. When the weaker adipic acid was 
used as the catalyst only the ~4-3-ethyleneketal was ob- 
tained. The presence of the Z4-3-ethyleneketal grouping 
was established when oxidation of 3,20-bis-ethylene- 
dioxypregn-4-ene with osmium tetroxide in pyridine e gave 
3, 20-bis-ethylenedioxypregnane-4~, 5~:-diol from which 
the known ~ 4-hydroxyprogesterone was obtained by treat- 
ment with formic acid. 

These Ll4-3-ethyleneketals exhibit a sharp, weak band in 
the infrared at about 1668 cm -1 which is not shown by 
As-3-ethyleneketals. The A4-3-ethyleneketals are stable to 
base but they are extremely sensitive to acid. In contrast 
to AS-3-ethyleneketals, they are hydrolyzed almost quan- 
titatively in benzene by magnesium sulfate, and, by com- 
parison of the ultravioletabsorption before and after such 

t r e a t m e n t  of a s ample ,  t h i s  w a s  f o u n d  to  be a n  exce l l en t  
m e t h o d  of d e t e r m i n i n g  t h e  p r o p o r t i o n s  of Z4-3-e thy lene  - 
k e t a l  a n d  zJs -3-e thyleneke ta l  in a c rude  r eac t ion  m i x t u r e .  

DJERASSI a n d  GORMAN 8 p r o p o s e d  a m e c h a n i s m  for t h e  
f o r m a t i o n  of A~-3-e thy leneke ta l s  in w h i c h  a n  i n t e r m e d i a t e  
3 ,5-dienol  e t h e r  I is f o r me d  w h i c h  r ing-c loses  b y  1,2- 
a d d i t i o n  to the  3, 4 -double  b o n d  to g ive  t h e  As -3 -e thy lene -  
ke ta l  II .  Similar ly ,  t h e  p r e p a r a t i o n  of zJ4-3-e thyleneketa ls  
IV p r o b a b l y  invo lves  t h e  f o r m a t i o n  of a n  i n t e r m e d i a t e  

1 Paper XXIV; paper X X I I I  see S. BI~RNSTEIN and R. LITTELL, 
J. org. Chem. 26, 3610 (1961). 

2 E. SAL.~n, Bet. dtsch, chem. Ges. 71, 1803 {1938).--E. SALMI and 
V. RANNIKKO, Bet. dtseh, chem. Ges. 72,600 (1939). 

3 R. ANTONUCCI, S, BERNSTI~IN, R. LITTELL, I{. J.  SAX, and J. H. 
WILLIAraS, J. org. Chem. 17, 1341 (1952). 

4 E. FERNHOLZ, U.S.P. 2356154/1944 and U.S.P. ~378918/1945.-- 
E. FERNHOLZ and H. E. STXVELV, Amer. chem. Soc. Meeting, 
Atlantic City (Sept. 1941), Abs. Papers, 39M. 

5 G. I. Poos, G. E. ARTH, R. E. BEYLER, and L. H. SARETT, J. Amer. 
chem. Sue. 75, 422 (1953). 
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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, 
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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). 


