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and  23.7 t r i t i um uni ts  in December ,  subs tan t i a l ly  below 
the  g roundwa te r  ones. The la t t e r  ref lect  earl ier  inputs ,  
pe rhaps  f rom the  preceding  summer  wi th  118 t r i t i u m 
uni ts  in May, 126.3 t r i t i um uni ts  in June,  99.1 t r i t i um uni ts  
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in Ju ly  and  117.2 t r i t i u m uni ts  in August .  This  is consis- 
t e n t  wi th  kars t  s tudies  showing t h a t  percola t ion  wa te r  in 
t he  vadose  zone passes  to g roundwa te r  w i th in  a year.  
However ,  mos t  s u m m e r  rain is evapo t r ansp i r ed  and also 
the  l imes tone  at  t he  4 sampl ing  poin ts  is over la id  by  cal- 
careous boulder  c lay p robab ly  ac t ing  as a de laying 
mechanism.  Consequent ly ,  a model  employing  a year  
wi th  win te r  p rec ip i t a t ion  hav ing  t r i t i um values  of the  
r igh t  order  of m a g n i t u d e  is p roposed  and  th is  is 1966 
where  October  had  98.04 t r i t i u m  uni ts  and  N o v e m b e r  
99.12 t r i t i um units .  U n d e r g r o u n d  kars t ic  in te rconnec t ions  
exis t  and p r o m o t e  good mixing,  thus  e l iminat ing  one of 
the  causes of g roundwa te r  s t ra t i f ica t ion ,  namely ,  dens i ty  
s t ra t i f i ca t ion . 'Hence ,  the  possible  placing of the  da t a  in to  
2 groups (100.6, 92.2 and  79.2, 74.6) impl ies  insuff icient  
sampl ing  r a t h e r  t h a n  s t ra t i f ica t ion .  In  summary ,  recent ,  
i.e. la te  1966, recharge  is ind ica ted  w i t h  slow t h r o u g h p u t  
and, referr ing to  ques t ion  2 above,  i t  is known  to  resul t  
f rom direct  inf i l t ra t ion,  a t  least  in t he  cases considered 
here  (a l though no t  in general  t h roughou t  the  Clare- 
Galway area). A s tab le  isotope survey  is now in progress  s. 

Zusammen/assung. Grundwasse rp roben  aus der  Gort-  
E b e n e  (West- I r land)  wurden  auf  Tr i t ium-Geha l t  analy-  
s i e r t  und  die Ergebnisse  mi t  dem bere i t s  b e k a n n t e n  
T r i t i u m - E i n s t r o m  dieser Gegend verglichen.  Regis t r ie-  
rungen  des <<World Prec ip i t a t ion  Networks> in Wien  er- 
gaben dell Nachweis  eines of fenbar  l angsamen  Durch-  
flusses in das Grundwasse r -Aqui fe r -Sys tem.  
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Phosphatidyl-N- (2 Hydroxyethyl)-Alanine 
Hydroxyethyl)-Alanine z, 2 

KEMP and  DAWSON 3 repor ted  in 1969 t h a t  t h e y  obta in-  
ed evidence of a new phosphol ip id  dur ing  the i r  invest iga-  
t ions  of the  Ciliatine conta in ing  phosphol ip ids  of rumen  
micro-organisms.  This  novel l ip id  gave N- ( 2 hyd roxye th y l ) -  
a lanine as a p roduc t  of hydrolysis .  

The p resen t  communica t ion  describes t he  syn thes i s  of 
the  t i t le  c o m p o u n d  V wi th  the  s t ruc ture  and  conf igura t ion  
in which  all the  na tu ra l ly  occurr ing phosphol ip ids  occur. 
Stearic acid has  been  chosen as the  f a t t y  acid par t ,  as th is  
happens ,  more  of ten  t h a n  not ,  to  be p reva l en t  in the  na tu -  
ral lipids. 

DL-N-(2 hydroxye thy l ) - a l an ine  has been  p repared  ac- 
cording to t he  m e t h o d  of VIELES and  SEGIJIN 4 wi th  some 
modif icat ions .  The N-ca rbobenzoxy  de r iva t ive  of th is  
amino  acid has  been  p repared  according to  the  m e t h o d  of 
BAER and  PAVANARAMS. The  p roduc t  which  gave correct  

Synthesis of Distearoyl L-a-Glycerylphosphoryl-N- (2 

ni t rogen  values, w i t h o u t  fu r the r  purif icat ion,  has  been 
benzy la t ed  wi th  an excess of benzyl  chloride and  t r ie thy-  
amine  at  700-75 ~ and  worked  out  as usual e 

1 Dedicated to Professor Dr. ERICH BAER in honour of his 70th 
birthday. 

2 The nomenclature used in this communication is that used by 
FISCHER and BAER for well-nigh 4 decades. However, according to 
the rules of IUPAC-IUB commission this should be l ,  2-distearoyl- 
sn-glycero-3 -phosphoryl-N-(2-hydroxyethyl) -alanine. 

a p. KEMP and R. M. C. DAWSON, Biochim. biophys. Aeta 776, 678 
(1969). 

a p. VIELES and J. S]~GUIN, C. r. Soc. Biol., Paris 238, 1819 (1954). 
5 E. BAER and S. K. PAVANARAM, J. biol. Chem. 236, 1270 (1961). 
6 E. BAER, D. BUCHNEA and H. C. STANCER, J. Am. chem. Soc. 81, 

2166 (1959). 
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The  oily p r o d u c t  has  been  pur i f ied  c h r o m a t o g r a p h i c a l l y  
on  a silicic acid co lumn.  T he  benzy le s t e r  showed  a single 
spo t  in  TLC. Anal .  calcd, for C~0H23OsN Mol. Wt .  357.4; 
C67 .2 ;  H 6.49; N 3.92; F o u n d :  C67 .15 ;  H 6.56; N 3.85%. 

0 -  (Di s t ea roy l -L-a -g lyce ry lphosphory l -N-Carbonenzoxy-  
(2 h y d r o x y e t h y l ) - a l a n i n e  was t h e n  p r e p a r e d  b y  p h o s p h o r y -  
l a t i n g  D-~fl-distearin (I) w i t h  m o n o p h e n y l p h o s p h o r y l  
d ich lor ide  a n d  py r id ine  in d r y  ch lo ro fo rm a n d  es te r i fy ing  
t he  p h o s p h a t i d i c  acid monoch lo r ide  (II)  w i t h  N-Carbo-  
benzoxy- (2  h y d r o x y e t h y l ) - a l a n i n e  b e n z y l  es te r  ( I I I )  in  
t h e  p resence  of pyr id ine .  T he  p r o d u c t  on  work ing  up  as 
usua l  5 a n d  pu r i fy ing  b y  pass ing  over  a c o l u m n  of silicic 
acid gave  a semi-sol id  w h i c h  is p u r e  in  TLC. Anal .  calcd. 
for CesH10~OI~NP Mol. Wt .  1120.5 ; C 69.65 ; H 9.17 ; N 1.25 ; 
P 2.76; F o u n d :  C 69.57; H 9.12; N 1.31, 1.30; P 2.56, 
2 .48%;  [e][r176 + 2 . 4 3  ~ (c 5.5 in  d r y  chloroform).  

The  t i t l e  c o m p o u n d  V was t h e n  o b t a i n e d  b y  r e m o v i n g  
t he  p r o t e c t i v e  g roups  f rom t he  i n t e r m e d i a t e  I V  b y  t h e  
consecu t ive  ca t a ly t i c  hydrogeno lys i s  us ing  f i rs t  p a l l a d i u m  
a n d  t h e n  p l a t i n u m  as ca ta lys t s .  T he  r e su l t i ng  w h i t e  solid 
ha s  b e e n  pur i f ied  b y  pass ing  over  silicic acid a n d  was e lut -  
ed b y  ch lo ro fo rm c o n t a i n i n g  5% m e t h a n o l .  T he  pu re  
(TLC single spot)  phos pho l i p i d  has  been  f u r t h e r  crystal l iz-  
ed f r o m  ch lo ro fo rm a n d  m e t h a n o l  to  yie ld  w h i t e  powder  
of m.p .  191~ Anal .  calcd, for C44Hs6010NP Mol. Wt .  
820.15; C 64.43; H 10.57; N 1.71; P.7. 3 8 % ;  F o u n d  (of 
two  i n d e p e n d e n t  p r e p a r a t i o n s ) :  C 63.84, 64.01; H 10.56, 
10.61; N 1.78, 1.75; P 3.38, 3 .69%;  [ e~5~  ~ (c 1.3 
in  d r y  chloroform)7.  

I n  v iew of t h e  p ionee r ing  effor ts  of SMEBV S a n d  subse-  
q u e n t  v~ork of PFEIFFER et  al. 9 a n d  RAKHIT 10 on  t he  iso- 
l a t i on  of  phospho l ip ids  f rom dog a n d  hog  k idney ,  t h e  pres-  
en t  s y n t h e t i c  p h o s p h o l i p i d  a n d  i ts  lyso d e r i v a t i v e  should  
p r o v i d e  i n t e r e s t i ng  s u b s t r a t e s  for r e n i n  i n h i b i t o r y  act i -  
v i ty .  

As KEMP a n d  DAWSON ~ d id  no t  r epo r t  a n y  d a t a  of t he  
n a t u r a l  c o m p o u n d ,  p a r t i c u l a r l y  t he  specific ro ta t ion ,  
wh ich  is obv ious ly  due  to  t h e  p a u c i t y  of t he  lipid, t h e  
iden t i f i ca t ion  of our  s y n t h e t i c  phospho l i p id  w i t h  t h a t  of 
t he  n a t u r a l l y  occur r ing  one  is st i l l  to  be conf i rmed.  

Zusammen/assung. Die ers te  S y n t h e s e  eines P h o s p h a t -  
idyl-N-(2 h y d r o x y e t h y l ) - a l a n i n s  wi rd  beschr ieben .  

S .  K .  P A V A N A R A M  11 a n d  H.  F L E H M I G  12 
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