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Tabelle I 
Hydrazonbitdung aus azetessigsaurem Natrium in wiisseriger LSsung 

und bei Zusatz zu Blur 

Als B T S  direkt 
Einwaage in 7 

azetessig- in w/is- 
saurem seriger bei Zusatz in wiis- 

zu Blut Natrium L6sung seriger 
rag% rag% Lbsung 

100 0,65 0,72 
200 1,26 1,60 
300 2,04 2,20 
400 2,76 3,10 
500 3,10 3,30 
600 3,60 5,00 
7OO 4,54 5,40 
800 5,66 6,10 

[ 900 6,32 6,50 
1000 6,66 7,50 

Als B T S  in % der ein- 
gewogen Azelessigsdure 

,,,," 

6,5 
6,3 
6,8 
6,9 
6,2 
6,0 
6,4 
7,1 
7,0 
6,7 

BTS 
naeh 

bei Zusatz Koehen 
zu Blut 

7,2 
8 
7,3 
7,7 
6,6 
8 
7,7 
7,7 
7,2 
7,5 

Tabelle I I  
Hydrazonbildung aus BTS, ohne und mit ffinfnfinutigem Koehen, in 

w~isseriger LSsung 

BTS direkt BTS naeh Kochen Verlust % 
rag% mg% 

0,96 0,88 8,3 
2,08 1,93 712 
2,98 2,70 9,4 
4,14 3,92 5,3 
4,95 4,85 2,0 

I 

Tabelle I I I  
Hydrazonbildung aus BTS, ohne und mit fiinfminutigem Noehen, 

BTS-Zusatz zu Normalblut 

BTS direkt BTS nach Koehen Verlust 
rag% rag% % 

1,2 Blur allein 
BTS-Zusatz, 

abziiglich 
]31utwert 1,1 

2,8 
5,4 

10,4 

1,1 0 
2,7 3,6 
5,1 5,6 
9,6 7,7 

g lauben  also, m i t  d e m  sehr  e infachen Ver fahren  des 5 
M i n u t en  d a u e r n d e n  Siedens  des t r i ch loress igsauren  Fi l -  
t r a t e s  vo r  d e m  Zusa tz  des 2 ,4 -Din i t ropheny lhyd raz in s  

e inen zuverl i iss igen Weg  zur Ausscha l tung  des Azetess ig-  
s~urefehlers  bei der  B T S - B e s t i m m u n g  ge funden  zu 
haben .  I m  fo lgenden  wird  de r  yon uns a n g e w e n d e t e  ge-  
n a u e  U n t e r s u c h u n g s g a n g  beschr ieben,  der  im P r i n z i p  
der  Methode  nach  FRIEDEMANN und  HAUGEN en t sp r i ch t .  

M e t h o d e  

1 cm 3 ungeronnenes  Vol lb lu t  (L iqueminzusa t z  s t6 r t  
nicht ,  sehr  genaue  A b m e s s u n g  erforderl ich)  wird  sofor t  
nach  der  B l u t e n t n a h m e  m i t  5 cm s 10prozent iger  Tr i -  
chloressigsAure zwecks E n t e i w e i ~ u n g  mi t  Glass tab  gu t  
durchmisch t .  Zent r i fug ieren .  Anschliel3end wi rd  das 
Mare Zen t r i fuga t  in e inem kleinefl  Reagensg las  in ko-  
ehendes  W a s s e r  v e r b r a c h t  und  5 Minu ten  a m  Sieden er-  
ha l ten .  N a c h  Abk i ih lung  werden  3 c m  3 des Zen t r i fuga te s  
m i t  1 cm 3 e iner  0 ,1prozent igen  2 ,4 -Din i t rophenyl -  
hydraz in lSsung  (alas H y d r a z i n  wi rd  m i t  2 n HC1 gel6st) 
im kle lnen Sch i i t t e l t r i ch t e r  v e r s e t z t  und  5 Minu ten  
reag ie ren  gelassen (Zeit genau  e inha l t en  l). Anschliet3end 
Zugabe  yon  3 cm ~ re ins t em Toluol .  1 Minu te  kri~ftig 
durchscht i t t e ln ,  s tehenlassen  bis zur  T r e n n u n g  yon  To-  
l u o l e x t r a k t  und  wlisseriger L6sung.  Ve rwer fung  der  
wRsserigen Phase.  D e m  T o l u o l e x t r a k t  werden  6 cm 3 
10prozent ige  N a t r i u m k a r b o n a t l S s u n g  zugesetzt ,  d a n n  
wi rd  w iede rum 45 Sekunden  krAftig gescht i t te l t .  Die  
T r e n n u n g  der  P h a s e n  wi rd  abgewar t e t ,  dann  e r fo lg t  
F i l t r i e r u n g  der  w/isserigen Phase  in e in  Reagens r6hrchen .  
3 cm 3 des F i l t r a t e s  we rden  m i t  3 cm a N a t r i u m k a r b o n a t -  
16sung in e inem 50-cm3-Er lenmeyerk61bchen  ve rd i inn t .  
Dieser  LSsung werden  vo r  der  p h o t o m e t r i s c h e n  Ablesung  
5 cm s 2n  N a t r o n l a u g e  zugesetz t ,  wodu rch  Ro t f f i rbung  
auf t r i t t .  N a c h  5 M i n u t e n  S tehenlassen  wird  pho to -  
me t r i e r t  (am L u m e t r 0 n  B l a u - G r i i n - F i l t e r  Nr.  490 be- 
n i i tzen,  am  P u l f r i c h - P h o t o m e t e r  F i l t e r  S 47), 

Es  ist  no twendig ,  vo r  Beginn  der  B T S - B e s t i m m u n g  
im  Blu r  eine E i c h k u r v e  m i t  r e in s t em N a t r i u m p y r u v a t  
ode r  re inster ,  fr isch des t i l l ie r te r  B T S  au fzunehmen .  Die  
LSsungen  bei der  B e s t i m m u n g  der  E i c h k u r v e  werden  
ebenso  b e h a n d e l t  wie das  Blur .  S. MARKEES 

Wissenschaf t l iches  L a b o r a t o r i u m  der  F i r m a  Hoff -  
m a n n - L a  Roche ,  Basel,  den  21. Apr i l  1951. 

S u m m a r y  

In  t he  presence  of ace to  acet ic  acid  the  e v a l u a t i o n  of 
p y r u v i c  acid  wi th  2 ,4 -d in i t ropheny lhydraz in  is d i s tu rbed  
because  6-- 8 % of ace to  ace t ic  acid  are d e t e r m i n e d  as c o -  
loured  h y d r a z o n  wi th  t he  usua l  me thod .  The  e l im ina t i on  
of  ace to  acet ic  acid can  be o b t a i n e d  by  p u t t i n g  the  f i l t r a t e  
a f t e r  dep ro t e in i za t i on  w i t h  t r i ch to race t i c  ac id  in to  
boi l ing  w a t e r  dur ing  5 minu tes .  Less t h a n  10% of 
p y r u v i e  acid  are  des t royed  by  this  p rocedure .  

I n f o r m a t i o n s  - I n f o r m a t i o n e n  - I n f o r m a z i o n i  - N o t e s  

S T U D I O R U M  P R O G R E S S U S  

T h e  R ela t ive  S tab i l i ty  of  S t e r e o i s o m e r i c  F o r m s  

of  F u s e d  R i n g  S y s t e m s  

By WILLIAM S. JOItNSON 1 

The  m e t h o d  of con fo rma t iona l  analysis  as appl ied  so 
f ru i t fu l ly  to  t he  s teroids  b y  BARTON 2 can  be e x t e n d e d  to 

1 Dep" °f Chemistry'Univemity °f Wisc°nsin'Madis°n'Wise"U'S'A" 
2 D. H. R. BARTON, Exper. 6, 312 (1950). 

r a t iona l ize  the  r e l a t ive  s t ab i l i t y  of ce r ta in  fused r ing  
sys tems .  T h e  p remise  t h a t  t he  cyc lohexane  r ing  is 
s ign i f i can t ly  more  s tab le  in t he  cha i r  t h a n  t h e  b o a t  
form,  and  t h a t  subs t i t uen t s  on t h e  r ing  are  more  s tab le  
in the  equa to r i a l  (e) t h a n  the  po la r  (p) c o n f o r m a t i o n  is 
nov,- well  accep ted  1. As has  a l r eady  been  po in t ed  o u t  ~, 
in 1 ,2-d isubs t i tu ted  cyc lohexanes  i t  is possible for b o t h  
subs t i tuen t s  to be equa to r i a l  only  when  t h e y  have  the  
t rans  conf igura t ion ,  while wi th  the  subs t i t uen t s  cis i t  is 
necessary  t h a t  one of t h e m  assume a po la r  c o n f o r m a t i o n ;  

1 For a summary of evidence see ref. 2. 
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hence ,  t h e  t r a n s  f o r m  is g e n e r a l l y  m o r e  s t a b l e  t h a n  t h e  
cis. I t  is obv ious ,  t h e n ,  t h a t  in  cases  w h e r e  t h e  t w o  f o r m s  
are  i n t e r c o n v e r t i b l e  as w i t h  2 , 3 - d i s u b s t i t u t e d  cyclo-  
h e x a n o n e s  I a  a n d  Ib ,  w h i c h  can  be  i s o m e r i z e d  w i t h  ba se  
v i a  t h e  euo l i zab le  m e t h y n e  h y d r o g e n ,  i t  m a y  be  e x p e c t e d  
t h a t  t h e  e q u i l i b r i u m  will  lie in  f a v o r  of t h e  f o r m  Ib ,  R 
g r o u p s  t r a n s  1,2. 

O 

R ~ 
(e) (Ia) 

O 
R I ,~ (') \ / [ , , ,  

(e) (Ib) 

O O 

(IIa) (IIb) 
T h e  s i t u a t i o n  is e s s en t i a l l y  t h e  s a m e  w h e n  t h e  t w o  R 

g r o u p s  r e p r e s e n t  a fused  c y c l o h e x a n e  r ing ,  a n d  t h u s  
cis-~t-decalone (II a) in  w h i c h  t h e  c y c l o h e x a n o n e  r i ng  h a s  
one  e q u a t o r i a l  a n d  one  p o l a r  s u b s t i t u e n t ,  is i s o m e r i z e d  
to  t h e  t r a n s  i s o m e r  I I  b w i t h  t w o  e q u a t o r i a l  s u b s t i t u e n t s  n. 
S imi l a r  r e l a t i v e  s t a b i l i t y  is f o u n d  also in  t h e  c o r r e s p o n d -  
ing  h y d r o c a r b o n s ,  w h e r e  i t  h a s  b e e n  s h o w n  i n d e p e n d e n t -  
ly  t h a t  t r a n s -  is m o r e  s t a b l e  t h a n  c i s -deca l in  b y  con-  
v e r s i o n  of t h e  l a t t e r  i n t o  t h e  f o r m e r  w i t h  a l u m i n i u m  
b r o m i d e  or  ch lo r ide  4. 

T h e  b r i l l i a n t  e x p e r i m e n t s  of LINSTEAD a n d  h i s  col la-  
b o r a t o r s  5 in  t h e  p e r h y d r o p h e n a n t h r e n e  ser ies  w h e r e  
c o n f i g u r a t i o n s  h a v e  b e e n  e s t a b l i s h e d  u n e q u i v o c a l l y  
p r o v i d e  a b a s i s  for  t e s t i n g  t h e  a p p l i c a t i o n  of t h e  fo r ego ing  
p r i n c i p l e s  to  po lycyc l i c  c o m p o u n d s .  T h e  d e m o n s t r a t i o n  
t h a t  t h e  c is -syn-c is  f o r m  ( I I I  a k e t o  g r o u p  a t  C~) of 9- 
k e t o p e r h y d r o p h e n a n t h r e n e  is i s o m e r i z e d  to  a n d  is con-  
s e q u e n t l y  less s t a b l e  t h a n  t h e  c i s - s y n - t r a n s  f o r m  ( I I I d ,  
k e t o  g r o u p  a t  C9)4 is e x p e c t e d ,  s ince  t h e  t e r m i n a l  r i n g s A  
a n d  C are  fused  t o  t h e  c e n t r a l  r i n g  B b y  2(e) a n d  2(p) 
b o n d s  in  t h e  f o r m e r  as  c o m p a r e d  w i t h  3(e) a n d  l (p )  
b o n d s  in  t h e  l a t t e r  i somer .  S i m i l a r l y  i t  h a s  been  s h o w n  5 
t h a t  t h e  t r a n s - a n t i - c i s  k e t o n e  ( I I I b ,  k e t o  g r o u p ) a t  C9) 
w i t h  3(e) a n d  l (p)  l i n k i n g  b o n d s  on  r i n g  B is i s o m e r i z e d  
t o  t h e  m o r e  s t a b l e  t r a n s - a n t i - t r a n s  k e t o n e  ( I I [ e ,  k e t o  
g r o u p  a t  C8) w i t h  4(e) b o n d s .  W h i l e  t h e  t w o  e x a m p l e s  
c i t ed  a b o v e  a re  s t r i c t l y  a n a l o g o u s  to  t h e  case  of ~-decal-  
one,  i t  h a s  b e e n  s h o w n  t h a t  t r a n s - r i n g  fus ion  is n o t  
a l w a y s  m o r e  s t a b l e  t h a n  cis. T h u s  LINSTEAD a n d  
WHETSTONV:7 f o u n d  t h a t  t h e  e i s - s y n - t r a n s  k e t o n e  I I I  d 

1 The stereochemical method of representing formulas employed 
here is that of Linstead [see R. P. LI~STEAD, Chemistry and Industry 
56, 510 (1937), and R. P. LINSTEAD, W. E. DOEmNG, S. I3. DAVIS, 
P. LEWNE, and R. WHETSTONE, J.Amer.Chem. Soc. 64, 1985 (1942)], 
in which hydrogen atoms above the plane of the ring are represented 
by dots. 

This argument applies as weU to 2,5-disubstituted cyclo- 
hexanones. With the 2,4- and 2,6-compounds, however, the trans 
forms would be expected to be less stable and hence isoHlerized to the 
cis configuration in which both groups can assume (e) conformations. 

II W. HOCKEL and  E.  BRINKMANN, Ann, Chem. 441, 21 (1925); 
W. ttOCKEL, R. DANNEEL, A. GROSS, and  H. NAAB, Ann.  Chem. SOZ, 
99 (1933). 

4 N. D. ZELINSKY and M. B. TUROWA-POLLAK, Ber. Deutseh. 
Chem. Ges. 69, 1658 (1929); 65, 1299 (1932). 

5 R. P. LINSTEAD, W. E.  DOERING, S. B. DAVIS, P. LEVINE, and 
R, WHETSTONE, J, Amer. Chem. Soc. 64, 1985 (1942) et seq. 

6 R. P. LINSTEAD, R. R. WHETSTONE, and  P. LEVXN~, J.  Amer.  
Chem. Soe. 6 t ,  2014 (1942). 

7 R . P .  LINSTEAD and R. R.WHETSTONE,J. Chem. Soc., 1950, 1428. 

(ke to  g r o u p  a t  el0  ) cou ld  n o t  be  i s o m e r i z e d  t o  t h e  t r a n s -  
s y n - t r a n s  f o r m  ( I I I ] ,  k e t o  g r o u p  a t  Cx0), w h i c h  is the re fo re  
c o n c l u d e d  to  be  t h e  less s t a b l e  i somer .  C o n f o r m a t i o n a l  
ana ly s i s  w i t h  al l  r ings  a s s u m e d  in  t h e  c h a i r  f o r m  gives 
3(e) a n d  l (p)  l i n k i n g  b o n d s  for  t h e  f o r m e r  i s o m e r  and  
2(e) a n d  2(p) b o n d s  for  t h e  l a t t e r .  F r o m  m o l e c u l a r  models  
i t  appea r s ,  howeve r ,  t h a t  t h e  t r a n s - s y n - t r a n s  i s o m e r  ( I I I / )  
c a n n o t  ex i s t  w i t h  t h e  c e n t r a l  r i n g  B i n  t h e  c h a i r  confor-  
m a t i o n ,  as i t  is i m p o s s i b l e  on  s t e r i c  g r o u n d s  to  h a v e  a 
r i ng  fused  in  t h e  t r a n s  c o n f i g u r a t i o n  t h r o u g h  two  v ic ina l  
(p) bonds ,  s ince  t h e y  lie p e r p e n d i c u l a r l y  on  oppos i te  
s ides of t h e  r ing .  As a co iasequence  t h i s  i s o m e r  wou ld  be 
e x p e c t e d  to  a s s u m e  a c h a i r - b o a t - c h a i r  a r r a n g e m e n t  
w i t h  t h e  e n d  r ings  fused  to  r i n g  B b y  f o u r e q u a t o r i a l - b o a t  
b o n d s ,  i. e., 4(e--b) .  T h e  g r e a t e r  s t a b i l i t y  of t h e  c is-syn-  
t r a n s  i somer ,  h e n c e  b e c o m e s  a n  e x p e r i m e n t a l  d e m o n s t r a -  
t i o n  of  t h e  p r e m i s e  t h a t  t h e  c h a i r  f o r m  is m o r e  s t ab le  
t h a n  t h e  b o a t  c o m f o r m a t i o n  of c y c l o h e x a n e .  Th i s  
e v i d e n t l y  c a n  b e  t h e  case  e v e n  w h e n  t h e  c h a i r  fo rm 
a c c o m m o d a t e s  l (p )  s u b s t i t u e n t ,  i . e . ,  a 3(e)--l(p) is 
m o r e  s t a b l e  t h a n  a 4(e--b) a r r a n g e m e n t .  

2%,,2k~9 
I (el tO It) (p) 
c - - s - - c  t - - a - - c  c - - a - - c  

I I I a  I I Ib  I I I c  

, \ / % / .  b, 

x (el to (e) le-b) 
e--s - - t  t - - a - - t  t - - s - - t  

I I I d  I I I e  I I I1  

On  t h e  bas is  of t h e  foregoing,  t h e  fo l lowing  ru les  m a y  
be evo lved1 :  

(1) I n  saturated fused six-membered ring systems with 
all rings assumed to have the chair conformation those con- 
/igurations with the larger number o / ( e )  bonds at the point 
o[ ring fusion will be the more stable, the number o / ( e )  and 
(p)  bonds being determinedas substituents of themosthighly 
substituted rings and that alternative assignment being 
chosen which gives the greater number o / ( e )  con/ormations. 

(2) Since 2 meta (p)  substituents (as in formula I I I a )  
show steric ,nter]erenceL such a / o r m  is less stable than one 
with 2 para (p )  substituents (like I I I c ) .  

(3) I n  configurations (like I I I / )  where both alternative 
assignments lead to attachment o[ a single ring by 2 or- 

x These rules presumably apply to saturated systems with six or 
larger (medium sized) rings, but not to five and smaller rings which, 
because of internal sterie faetors tend toward coplanarity and hence 
favor eis- locking of the rings. Thus eis is somewhat more stable than 
trans hydrindane, and as the size of one ring is further reduced, the 
cis-configuration should become increasingly more stable with the 
cyelohexane ring tending toward the boat conformation. In the ex- 
treme case of a three- fused to a six-membered ring, the trans isomer 
would be so unstable that  it might Hot he expected to exist. 

In strainless fused ring systems where the bridgehead atoms are 
• not connected together, confonnational analysis may be applicable 

with appropriate modifications as, for example, in the case of 
1,3-disuhstituted cyclohexanes (ef. ref. 2, p. 316, left column). 

z For a summary of evidence see ref. 2, p. 315. 
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tho(p) bonds, the ring involved may be forced into the 
boat conformation. 

Accord ing  to  t he  above  rules the  six p e r h y d r o p h e n a n -  
.threnes h a v e  the  fo l lowing order  of s t ab i l i ty  : I I I  e [4(e)] > 
I I I b  and I I I d  [3(e), l (p) ]  > I I I c  [2(e), 2(p)] > I I I a  
[2(e), 2 me ta (p ) ] ;  and  III/[4(e--b)] < I I I b  and  I I I d .  

(el re) (e I let 
IVa  IVb 

{p) {¢) (el {el 
IVc IVd IVe 

S imi la r  analysis  of t he  p e r h y d r o a n t h r a c e n e s  leads  to  
the  fo l lowing order  of s t ab i l i t y :  I V a  [4(e)] > I V b  [3(e). 
l (p)]  > I V d  [2(e), 2(p)] > I V e  [2(e), 2 meta(p) ]  ; and  IV¢  
[4(e--b)] < IVb .  There fo re  t h a t  i somer ,  m. p. 90 °, which  
is f o rmed  f rom I V e  or  I V b  by  the  ac t ion  of a l u m i n i u m  
chlor ide  t p r o b a b l y  corresponds  to  I V a ,  and  the  fo rm I V  c 
wh ich  was sugges ted  by  CooK, McGINNIS and MITCHELL l 
as a possible,  a l t hough  less probable ,  a l t e r n a t i v e  because  
it  also con ta ins  t w o  t rans  fused r ing sys tems,  can  be 
excluded.  Ti le  b o a t - b o a t - b o a t  c o n f o r m a t i o n  of I V e  (m. p. 
61 ° ) sugges ted  by  these  au tho r s  m i g h t  indeed  be less 
s tab le  t h a n  t h e  cha i r - cha i r - cha i r  fo rm in spi te  of  the  
2 m e t a  (p) subs t i t uen t s  r equ i r ed  b y  the  la t te r .  

Zusammen[assung 
A u s g e h e n d  y o n  neue ren  A n s c h a u u n g e n  fiber die S ta-  

b i l i t£ t  ve r s ch i edene r  K o n s t e l l a t i o n e n  (conformat ions)  
monozyk l i s che r  R i n g v e r b i n d u n g e n  w u r d e n  die Verh£1t- 
nisse bei  p e r h y d r i e r t e n  po lyzyk l i s chen  V e r b i n d u n g e n  
d i sku t ie r t .  D a r a u s  k o n n t e n  gewisse Rege ln  f iber  die 
r e l a t ive  S tab i l i t £ t  der  e inze lnen  S te reo i someren  abgelei-  
t e t  werden.  

1 j .  W. COOK, N. A. McGINNIS, and S. MITCHELL, J. Chem. Soc. 
1944, 286. 

E f f e c t  o f  U r e t h a n e  on the  I n c o r p o r a t i o n  of  C 14 

into  A n i m a l  T i s s u e  

B y  G. HEVESY, R.  RUYSSEN, a n d  M. L.  BEECKMANS 1 

F r o m  previous  exper iments  i t  is known t h a t  adminis t ra -  
t ion of u re thane  enhances  the  incorpora t ion  of C t4 in to  
mos t  t issue f ract ions  of the  mouse  af ter  in jec t ion  of labeled 
ace ta te  ~. The  present  paper  deals w i t h  the  effect  of ure- 
thane  on the  incorpora t ion  of C 14 into  phosphat ides ,  chol- 
esterol,  and o the r  t issue f ract ions  of var ious  organs of the  
m o u s e .  

Experimental 
In  each  expe r imen t  t w o  groups of 10 to  15 adu l t  mice  

of nea r ly  equa l  we igh t  (20 g) were  used. I n t o  all  an imals  
was in jec ted  in t r ape r i tonea l ly  0.2 ml of sod ium chlor ide 
solut ion con ta in ing  a b o u t  0-2 mg  sod ium ace ta t e  labeled  
in t he  ca rhoxy l  group*. 

Af te r  f ive  minu tes  t he  u re thane  group was in jec ted  
in t raper i tonea l ly  wi th  0.15 ml  of a 20 % aqueous  u re thane  

1 Institute for Research in Organic Chemistry, University of 
Stockholm, and Pharmaceutical Institute, University of Gent. 

2 G. HEVESY, Nature 164, 1007 (1949), 
3 We are much indebted to Dr. Loos for preparing the labeled 

acetate. 

solut ion,  while t h e  control  group rece ived  0.15 ml of a 
physiological  sal t  solution.  The  animals  were kil led a t  
d i f ferent  t imes.  

The  same organs  f rom each group were combined  and 
frozen in solid COy A small  f rac t ion was d i rec t ly  dr ied  a t  
70°C and  measured  as t o t a l  t issue. 

The  ground organs  were e x t r a c t e d  wi th  a boi l ing mix-  
ture  of e ther -a lcohol  1[3 for 3 hours.  The  residue was 
washed r epea t ed ly  wi th  water ,  t hen  t r e a t ed  twice  for 10 
minu tes  a t  90 ° C wi th  a 5 % aqueous  solut ion of t r ichloro-  
acet ic  acid, the  proteins  being thorough ly  r insed ~ i t h  wa te r  
a f te r  each  t r e a t m e n t ;  t h e y  were  t h e n  dr ied  b y  washing  
wi th  alcohol  and  e ther .  
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Fig. 1. - Effect of urethane on the incorporation of C 14 into tissue 
phosphatides. Mice killed 100 minutes after injection of NaCH~CI~OO. 

The  e ther-a lcohol  solut ion was evapo ra t ed  and the  
residue ex t r ac t ed  wi th  pe t ro leum-e ther .  Af te r  evapora t ion  
of the  pe t ro leum-e the r  the  to ta l  fats  remained.  T h e y  were  
pur i f ied f rom urea  and  o the r  impur i t i e s  according  to  the  
procedure  proposed  by  FOLCH a n d  VAN SLYKE 1. This  pro- 
cedure  involves  t he  loss of  some of the  phosphat ides .  

I n  o rder  to ob ta in  the  phosphat ides ,  t he  to ta l  fats  were 
dissolved in pe t ro l eum-e the r  and p rec ip i t a t ed  wi th  twice  
t he  a m o u n t  of cold ace tone  and  5 drops of an  alcoholic  
solut ion of 4-5% MgCI~, p rec ip i t a t ion  being comple t ed  
when  the  p repara t ion  had  s tood for 2 hours  in t he  refr iger-  
ator .  The  phospha t ides  were centr i fuged.  The  prec ip i ta te ,  
dissolved in pe t ro leum-e ther ,  was p rec ip i t a t ed  again  in 
t he  same  way.  Af t e r  cen t r i fuga t ion  the  p rec ip i t a t e  was 
dissolved in pe t ro l eum-e the r  and  the  MgCI~ r e m o v e d  by  
repea ted ly  wash ingwi th  dist i l led water .  Af t e r  evapora t ion  
of t he  pe t ro l eum-e the r  t he  phospha t ides  remained.  

1 J .  FOLCH and D. D. v a n  SLYK•, Proc. Soc. Exp. Biol. and 
Med. 41,514 (1939). 


