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SYNTIIUIS AND ENZYMATIC ACTIVITY OF NOVEL p ,~-PHOSPHONATE ATP ANALOGUES 

Uy G.bI.Blackburn*, Chemis t ry  l lepar tment ,  The I l n i v e r s i t y ,  S h e f f i e l d ,  1J .K.  & 

F . E c k s t e i n ,  Max-Planck-Ins t i tu t  f u r  E x p e r i m e n t e l l e  N e d i z i n ,  Gt l t t ingen ,  I3RD. 

S y n t h e s e s  w i l l  h e  d e s c r i h e d  f o r  n o v e l  p , y - s u h s t i t u t e d  a n a l o g u e s  of  ATP a n d  
o t h e r  n u c l e o t i d e s  which i n c o r p o r a t e  phosphonate  a n a l o g u e s  of  p y r o p h o s p h o r i c  
a c i d .  S p e c t r o s c o p i c  and meta l - ion  b i n d i n g  s t u d i e s  show t h a t  s u c h  s p e c i e s  
a r e  n o t  o n l y  i s o s t e r i c  b u t  a r e  a l s o  i s o p o l a r  r e l a t i v e s  of  ATP. 

Compounds of t h i s  t y p e  a c t  a s  i n h i b i t o r s  f o r  enzymes s u c h  a s  h e x o k i n a s e ,  which 
c a t a l y s e  c l e a v a g e  o f  t h e  p , r -phosphate  b r i d g e ,  b u t  t h e y  a r e  s u b s t r a t e s  f o r  
enzymes s u c h  a s  RNA polymerase ,  which e f f e c t  c l e a v a g e  of t h e  a ,p-phosphate  
b r i d g e .  A c o m p a r a t i v e  s t u d y  of  s i x  n u c l e o t i d e  s p e c i e s  shows t h a t  enzymes 
c a n  show d i f f e r e n t  s u s c e p t i b i l i t i e s  t o  s t e r i c  and  t o  polar  c h a r a c t e r i s t i c s  
a s  c o n s t i t u e n t  f e a t u r e s  of  n u c l e o t i d e  a n a l o g u e s .  

STRUCTURAL AND SPECTROSCOPIC STUDIES OF GUANIDINOPHOSPHONIC ACIDS AND THEIR AMINO- 
PHOSPHONIC PRECURSORS. G.J.Adetunji, D.G.Cameron, K.Henrick, H.R.Audson, 
M.McPartlin and M.Pianka, School of Chemistry, The Polytechnic  of North London, 
Holloway Road, London N 7  8DB, U.K. 

X-Ray d i f f r a c t i o n  s t u d i e s  on a-guanidinopropanephosphonic a c i d  and w-guanidinoprop- 
anephosphonic a c i d  have provided the  f i r s t  c r y s t a l  s t r u c t u r e  d a t a  f o r  these  types of com- 
pound and confirm t h e  z w i t t e r i o n i c  s t r u c t u r e  i n  t h e  s o l i d  state. Extensive intermolecular 
hydrogen bonding i s  p r e s e n t ,  e s p e c i a l l y  i n  the  a - s u b s t i t u t e d  d e r i v a t i v e .  The arrangement 
o f  atoms around phosphorus i s  t h a t  of  a d i s t o r t e d  te t rahedron  with P-0 bond lengths  
between 1.500(5) and 1.588(5) %. ~ ~ e c t r o s c o  i c  i d e n t i f i c a t i o n s  of  amino- and guanidino- 
phosphonic ac ids  a r e  b e s t  made by P nmr, l P C  nmr, and fast-atom bombardment (FAB) mass 
spectrometry.  
l ength  from 14.0 ppm ( r e l a t i v e  t o  85X H3P04) t o  a l i m i t i n g  value of  z . 2 7  ppm. 
corresponding amino compounds the  range is between 11 and 27 ppm.1H nmr s p e c t r a  are 
u s u a l l y  complex and d i f f i c u l t  t o  employ f o r  the assignment of  s t r u c t u r e s .  1 3 C  nmr spectra 
however, provide a va luable  means f o r  che i d e n t i f i c a t i o n  of both t h e  amino- and g u a n i d i n r  
phosphonic ac ids  e i t h e r  s e p a r a t e l y  o r  i n  mixtures ,  wi th  c h a r a c t e r i s t i c  phosphorus-carbon 
coupl ing cons tan ts  of lJPc 133-158, 'Jpcc 0-4, 3 J p ~ ~ ~  16-17 and 3 J p m c  4-8 Hz. 
a d d i t i o n a l  and important  v e r i f i c a t i o n  of molecular s t r u c t u r e  i s  obta ined  by FAB mass 
spectrometry which gives  a base peak i n  each case a t  M + l  toge ther  wi th  h igher  aggregates  
inc luding  one o r  more molecules of g lycero l .  A number of s i g n i f i c a n t  f ragmentat ions 
can a l s o  be observed. 

31P chemical s h i f t s  f o r  the  w-guanidino ac ids  i n  D 0 i n c r e a s e  wi th  chain 
For the  2 
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SYNTHESIS OF BIS (1,2-DIACYL-GLYCER0-3) PHOSPHORIC ACIDS STEREOISOMERS FROM PAC- 
(1,2 -DIACYL)GLYCEROL : ESTIMATION OF THE DIASTEREOSPECIFICITY OF THE PHOSPHORYLATION 

DANG, Q.Q.*, ROGALLE, P.*, SALVAYRF., R.*, KLAEBE, A.* and DOUSTE-BLAZY, L.* 
"INSERM, U 101, Biochimie des Lipides, C.H.U. Purpan, 31059 TOULOUSE CEDEX 
*E.R.A. CNRS 926, Univ. Paul Sabatier, 31620 TOULOUSE CEDEX. 

Rae. di [ l-l4CI palmitoyl-glycerol (I) is prepared from tri 1 - 1 4 C l  palmitoyl- 
glycerol by hydrolysis with lipase from Rhizopus Arrhizus. (SEMERIVA et al., 1967). 
Phosphorylation of (I) (2 moles) by phenylphosphoryl dichloride (1 mole) in anhydrous 
pyridine followed by hydrogenolysis according to a modified procedure of BAER (DANG, 
Q.Q. et al., 1982), gives a mixture of bis(l,2-diacyl-sn-glycero-3)phosphoric acid (111) 
and (1,2-diacyl-sn-glycero-3)phosphoryl (2',3'-diacyl-sn-glyceryl-l') (IV) or bis-phos- 
phatidic acids 3-P-3', 1-P-1' and 3-P-1'. Enzymatic hydrolysis of this mixture by phos- 
pholipase A2 from pig pancreas which only deacylates at position 2 of 1,2-diacyl-sn-3- 
glycerophosphates (VAN DEENEN and DE HAAS, 1963) gives a mixture of bis phosphatidic 
acid 1-P-1' (II'), lyso bis phosphatidic acid 3-P-3' (111') and semi lyso bis phosphati- 
dic acid 3-P-1', well separated hy TLC. From the radioactivity measurements, it i s  shown 
that the phosphorylation reaction displays some diastereospecificity, giving 66 % molar 
for the couple of enantiomers I1 ( 3 3  %) and I11 (33 %),  and 34 % molar for IV (meso 
form). 

GLYCINO-N-METHYL PHOSPHONIC ACID DERIVATIVES 
P e t e r  J .  D i e 1  and Ludwig Maier, A g r i c u l t u r a l  D i v i s i o n ,  
CIBA-GEIGY L t d . ,  Basel ,  Swi tzer land .  

The p r e p a r a t i o n  and t h e  chemical ,  p h y s i c a l  and s p e c t r a l  d a t a  of q l y c i n o -  
N-methyl phosphonic ac id  d e r i v a t i v e s  of t h e  fo l lowing  type  s h a l l  be p r e -  
sen ted .  

x7 
(RO) ZP-C-NH-CH2-COOR' 

o (CH2)n  
I I  1 \ 

(RO) P-CH-N-CH -COOR' 2 2 

0 
II 

( C H 2 )  
/ \  

0 
II 

( RO) 2P-CH -N-CH -COOR' 

R = a l k y l ,  H - 
R'= alkyl, H 
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PHOSPHOLIPIOE ANALOGUE STRUCTURAL O'UN MEDIATEUR NATUREL DE L'ALLERGIE 

B. GARRIGUE?, G. BERTRAND** e t  J.P. MAFFRAND*** 
x E.R.A. 926, U n i v e r s i t e  Paul Sabat ier ,  31 062 Toulouse C6dex 

x x  E.R.A. 829, U n i v e r s i t e  Paul Sabat ier ,  3 1  062 Toulouse Cedex 

xxx Sanofi  Recherche, 195 Route d'Espagne,31024 Toulouse C6dex 

Nous decr ivons une synthese o r i g i n a l e  de 1 '(acyloxy-Z,,Alkylthio-l p r o p y l )  phospho- 
r y l c h o l i n e  ( I ) .  Ce phosphol ip ide e s t  1 'analogue sou f re  du 
(PAF) (11) q u i  e s t  un p r o d u i t  endogene responsable de l ' a g r e g a t i o n  des p laque t tes  sangui- 
nes. Le PAF joue un r a l e  dans l e s  processus de thromboses e t  d ' a l l e r g i e s .  Nous avons 
ten te  en i n t r o d u i s a n t  une f o n c t i o n  t h i o e t h e r  de s y n t h e t i s e r  un antagonis te.  

P l a t e l e t  A c t i v a t i n g  Fac to r "  

CH2-O-C H 18 37 CH2-S-R1 
I I 

SYNTHESIS OF <-FLUORINATED PHOSPHONOACETATES. Charles E. McKenna and L e s l i e  A. 
Khawl i ,  Department o f  Chemistry, U n i v e r s i t y  o f  Southern C a l i f o r n i a ,  Los Angeles, CA 

We p rev ious l y  repo r ted  the  synthes is  o f  f l u o r i n a t e d  methanediphosphonates ( (1) : 
X = H or F, Y = F, R = a l k y l  o r  H) from the  precursor  e s t e r  carbanions ( ( 1 ) :  X = Y =-H, 
R = a l k y l )  and p e r c h l o r y l  f l u o r i d e  (C.E. McKenna and P.D. Shen, J. Org. Them. 46, 4573 
(1981)) .  

90089-1062, USA 

( R0)2P(O )CXYP(O) (OR)2 R02CCXYP (0) ( O R  ' 12 

( i) (2) 
The f l u o r i n a t e d  methanediphosphonic ac ids  a re  i n t e r e s t i n g  analogs o f  pyrophosphate and 
make poss ib le  synthes is  o f  r e l a t e d  nuc leo t i de  f luorophosphonate analogs (N.D. Leswara, 
P.O. Shen and C.E. McKenna, Fed. Proc. 41, 3453 (1982)). We now have app l i ed  t h i s  
method prepare q-mono- and 4.1-muorophosphonoacetates ((1): X = H o r  F, Y = F, 
R = R '  = E t ) .  T r i m e t h y l s i l y l  bromide (BTMS) s e l e c t i v e l y  s i l y l d e a l k y l a t e s  t h e  
phosphonate a1 k y l  e s t e r  groups, g i v i n g  the CO-ethyl P O - ( b i s ) t r i m e t h y l s i l y l  es te rs  
( ( 2 ) :  R = E t ,  R '  = TMS). The compounds hydro lyze t o  t h e  c o r r e s p o n d i n g  t r i a c i d s  
(IT): R = R' = H) when t rea ted  wi th H20, o r  can be converted t o  t h e  CO-ethyl phosphonic 
a c i d  ( ( 2 ) :  R = E t ,  R '  = H) by r e a c t i o n  w i t h  wet EtOH. The products  (2 )  were 
cha rac te r i zed  by 1H, 31P, 19F and 13C nmr spectra. These f l u o r i n a t e d  compounas may be 
of  b i o l o g i c a l  i n t e r e s t  i n  view o f  t h e  a n t i - v i r a l  a c t i v i t y  e x h i b i t e d  by phosphonoacetate 
and some CO-alkyl phosphonoacetates. 

t o  
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PHOSPHORUS CONTAINING INHIBITORS. Stephan C .  Kleernanniand Jamcs F .  R iq rdar l ,  

l l a r va rd  t l ed i ca i  School ,  Seeley G. tludd B ldg . ,  250 Longwood Ave., Boston FA 02115 

U . S . P .  

A s c r i e s  o f  a c t i v e - s i t e  d i r e c t e d  i n h i b i t o r s  o f  z i n c  n ro teases  ( a n ~ i o t e n s i n - c o n v e r t i n n  

enzyme, carhoxypept idase A, and t h e r m o l v s i n )  have been syn thes i .?ed and t h e i r  D r o n e r t i f s  

i n v e s t i g a t e d .  T h e i r  genera l  ~ t r u c t u r e s  a r e  ( H O ) 2 P ( 0 ) - X - C D - . Y  , wherc the  phosphonate 

group serves  a s  meta l  I i ga r ld  and Y r e f e r s  t o  an amino a c i d  des igned t o  i n t e r q c t  '.!ith 

s u b s t r a t e  r e c o g n i t i o n  s i t e s .  V a r i a t i o n  o f  X = a l k y i  r e s u l t e d  i n  a s i g n i f i c a n t  c h a n q e  

i t >  iti. Groups s h o r t e r  or  l o n g e r  than X = ( C t 1 2 ) 2  l e d  t o  less a c t i v e  i n h i b i t o r s ,  

presumably due to r lonopt ima l  i n t e r a c t i o n  o f  the  s i d e  c h a i n  w i t h  the  5, s u b s i t e .  

T!iose i r l l l i h i  t o r s  can he ex t remc ly  p o t e n t ;  thus 3-phosphorloacetyl-L-pro1 i n e ,  f o r  example 

i s  a c o m p e t i t i v e  i n h i b i t o r  of a n g i o t e n s i n - c o n v e r t i n g  enzyme w i t h  a Ki o f  b . 3 ~ 1 0 . '  Y 

at pll 7 . 5  and a Ki o f  1 . 1 ~ 1 0 - ~  H a t  p H  6.3. The mode o f  i n h i b i t i o n  as w e l l  as t he  pl i  

p r o f i l e  o f  these i n h i b i t o r s  w i l l  be d i scussed  i n  d e t a i l .  

OPTICALLY ACTIVE 1-AMINOALKANEPHOSPHONIC ACIDS 
Barbara LEJCZAK , Lidia KUFCZYK-SUBOTKOWSKA , Pawek KAFARSKI 

Przemyskaw MASTALERZ 
I n s t i t u t e  of Organic and Physical Chemistry,Technical University 
of WrocIaw,50-370 WrocZaw,POLAND 
Jerzy SZEWCZYK 
Department of Organic Chemistry,Technical University of Gdarisk, 
80-952 Gdarisk,POLAND 

Two independent methods f o r  t h e  preparation of op t ica l ly  ac t ive  
1-aminoalkanephosphonic acids are described.Thus,enantiomeric phosphonic 
analogues o f  alanine, valine, leucine, phenylglyc i n e  and phenylaf anine 
were obtained from t h e  corresponding racemic diphenyl l-aminoalkane- 
phosphonates using dibenzoyl-Ltartaric acid anhydride as an resolving 
agent.The second method consis ts  i n  separation of unblocked and t o t a l l y  
blocked phosphonodipeptides by means of column chromatography followed 
by acid hydrolysis of t h e  obtained diastereoisomeric dipeptides. 
In  t h i s  manner phosphonic analogues of alanine,leucine,phenylalanine, 
rnethionine,serine and glutamic acid were obtained. 
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INTERACTIONS OF CHOLINESTERASES VITH nPfiAYOPYOSPY1,NAT’S. 5. N. Lieske, J. H. Clark ,  
H. G. Veyer, P I .  0. Green, P. S. Yammond, and J .  R. Lowe, [IS 4rmy Vedical Sesearch 

I n s t i t u t e  o f  Chemical Defense, Aberdeen Prov ing  Ground, Md. 21010, and P. Glumbergs and 
Y. A. P r i e s t ,  Ash Stevens Inc., D e t r o i t ,  Plichiqan 48202. 

t o  such i n v e s t i g a t i o n s  w i t h  organophosphonates and organophosphates. Prev ious r e p o r t s  
from o u r  l a b o r a t o r y  have descr ibed t h e  i n h i b i t i o n ,  spontaneous r e a c t i v a t i o n ,  and oxime- 
induced r e a c t i v a t i o n  o f  several cho l i nes te rases  ac ted  upon by a number o f  e s t e r s  o f  
d i a r y 1  , a r y l / a l  ky l  , and d i a l  ky l  phosphin ic  ac ids.  More r e c e n t l y  we have examined t h e  
e f f e c t  on cho l i nes te rase  k i n e t i c s  o f  t h e  s u b s t i t u t i o n  o f  c h l o r i n e  f o r  hydro!en i n  es te rs  
o f  a r y l l a l  k y l  phosphin ic  ac ids.  For example, t he  p rog ress i ve  s u b s t i t u t i o n  o f  c h l o r i n e  f o r  
hydrogen i n  t h e  methyl group o f  4 -n i t ropheny l  methyl (phenyl )phosphinate r e s u l t e d  i n  t h e  
f o l l o w i n g  o rde r  f o r  t h e  i n h i b i t i o n  constants  o f  ee l  a c e t y l c h o l i n e s t e r a s e :  monochloro > 
unsubs t i t u ted  > d i c b l o r o  > t r i c h l o r o .  l le  nronose a three-centered hydrogen bonding i n h i b -  
i t i o n  mechanism t o  account f o r  t h e  o rde r  observed. As a frame o f  re ference,  t h e  k i  f o r  
t he  monochloro compound i s  75 t imes l a r g e r  than t h e  va lue  we ob ta ined  f o r  t h e  i n h i b i t i o n  
o f  ee l  ace ty l cho l i nes te rase  by t h e  commercial i n s e c t i c i d e  oaraoxon. Induced r e a c t i v a t i o n  
s t u d i e s  us ing  the  oxime TPB-4 showed 100% recovery  i n  two hours f o r  enzyme i n h i b i t e d  by 
t h e  u n s u b s t i t u t e d  and monochloro compounds. I n  spontaneous r e a c t i v a t i o n  s tud ies  mono- 
ch loromethy l  (phenyl )phosohiny la ted eel ace ty l cho l  i nes te rase  was t h e  most responsive,  w i t h  
100% recovery o f  enzymatic a c t i v i t y  i n  24 hours a t  pH 7.60. The k i n e t i c  pathways observed 
fo r  t h e  a l k a l i n e  h y d r o l y s i s  o f  t h e  t r i c h l o r o  compound make t h i s  phosphinate e s t e r  a 
p o t e n t i a l l y  va luab le  model f o r  f u t u r e  enzymatic s t u d i e s  on t h e  aqing phenomenon. 

Studies on chol inesterase/phosphinate i n t e r a c t i o n s  a re  a t  an embryonic s t a l e  compared 

DEGRADATION PRODUCTS OF NERVE AGENTS IN BLOOD AND URINE. DERIVATIZATIDti AND 
GC -MS AMALY SIS . 
S-A. Fredr iksson,  G. L indber  and 6. Olofsson.  
Na t iona l  Defence R d t i t u t e ,  FDA 0, S-991 32 UIIEA, Sweden 

The 0 - a l k y l  methylnhosnhonic ac ids  (1 )  necessary f o r  t h i s  i n v e s t i g a t i o n  were synthe-  
s i zed  from methylnhosnhonic anhydr ide  and the  aonro ia te  a l c o h o l s .  Benzy la t i on  o f  t he  
phosthonic  ac ids  (1) was n e r f o m e d  w i t h  t h e  t r i a z e n e  a l k y l a t i n q  aqents ( 2 ) .  The 
benzy l  e s t e r s  (3) were analyzed by chromatograahy on nacked and c a n i l l a r y  colums. 

2 - 3 - 

R = - H, - CH2CH3, - CH(CH3)Z, - CH(CH3)C(CH3)3 
X = - H, - NO2, - C1 
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ETUDE PAR RMN du 31P DE L'INTERACTIOM ENTRE SITES PHOSPl!ATES DE BIOPIOLECULES ET PADIOPRO- 
TECTEURS SOUPRES - MALLET Georges et VASILESCU Dane - Laboratoire de Biophysique - 
IJniversite de NICE - Parc VLLF.C!PC - U . E . P . .  1.P.K. - C6O?L. YICL Cedex - FRAKCE. 

la radioprotection chimique consiste en l'administration de molGcules a un animal ou 
2 une culture cellulaire, avant irradiation, de manisre ii rdduire la proportion des radio- 
l 6 s i o n s  du matsriel nuclgaire. A ce jour, la classe des radioprotecteurs soufrgs du type 
cystearnine ou WR 2721 et son metabolite le WR 1065 est la plus  intgressante. I' cet kgard. 
des recherches expErimentales e t  theoriques menses "in vitro" en notre laboratoire ont  
m i s  en evidence une forte interaction glectrostatique entre ces radioprotecteurs et les 
sites phosphates du DNA ou de la tSte polaire d'un lipide. 

Nous prPsentons ici une etude par spectroscopie R.M.N. du 3 1 P  relative 2 l'effet des 
rayons y (source de 6 0 ~ 0 )  suc l'environnenent Plectronique des noyaux de 31P de certaines 
biomolgcules. Outre l'effet cumulatif de la dose de rayonnement s u r  les different6 sites 
phosphates, nous avons suivi l'effet de radioprotecteurs soufrds (WR 1061 par exemple). 
Une discussion des rssultats obtenus avec les molecules de 5 '  AMP, 5' ATP et Poly A est 
faite. 

'THIOLO ISOMERS OF THIOPHOSPHATIDIC ACID. Anna Markowska and Barbara Mlotkowska 
Insti tute of Organic Chemistry,  Technical University in Lodz, Poland. 

Thiolo isomers of thiophosphatidic acid are particularly useful in investigations of biological functions 
of phospholipids1. We have obtained the  thiolo isomer of thiophosphatidic acid ester 6 s t a r t i ng  
from t h e  blocked thioglycerol 1 as well as from t h e  related disulphide 2. Chlorination of 1 and 
2 resul ted in t h e  formation of sulfenyl chlorides 3 and 4 respectively.  The chlorides 3 and 4 were  
phosphorvlated with trirnethvlphosphite 

1 3 R = M e  5 6 4 R'=C17H35 2 

t o  give the  corresponding phosphorothiolates 5 and 6. The thiolate  5 was t ransformed into t h e  
thiolate 6 on t r ea tmen t  with s tearoyl  chloride in t h e  presence of ZnCl2. The  thiolates 5 and 6 
were monodemethylated with tert-butylamine t o  produce t h e  corresponding tert-butyl-methyl- 
ammonium salts. The yields of t h e  final products were sat isfactory (70%). The s t ruc tu re  of all 
t h e  compounds obtained was confirmed by 31P and lH nrnr spectroscopy and elementary analysis. 

1) E.E. Nifant'ev, D.A. Predvoditelev, Bioorg. Khimia l ( 9 )  1285 (1981). 
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31P NMR TITRATION STUDIES OF p ,if-FLUOROMETHYLENE ATP ANALOGS. Charles E. 
McKenna, N e l l y  D. Leswara and I n j a  Y i ,  Department o f  Chemistry, U n i v e r s i t y  o f  
Southern C a l i f o r n i a ,  Los Angeles, CA 90089-1062, USA 

I n  e a r l i e r  work we repo r ted  the synthes is  o f  two new pyrophosphate analogs. 
fluoromethanediphosphonic ac id  ( ( l a ) :  X = H, Y = F )  and difluoromethanediphosphonic 
ac id  ( ( l b ) :  X = Y = F ) ,  as w e n  as the  synthes is  o f  t he  corresponding f l u o r i n a t e d  
.B,a-methgene adenosine-5’-triphosphate (AT?) d e r i v a t i v e s  ( (g):  X = H, Y = F ;  (g): 
X = Y = F ) .  

We have now s tud ied  the 31P NMR-pH dependence o f  t he  fou r  analogs ( l a )  - (2b) t o  
e s t a b l i s h  t h e i r  p o t e n t i a l  as spect rometr ic  pH probes. T i t r a t i o n  o f  (LT w i t h  OH- 
over a pH range from 1 t o  11 r e s u l t s  i n  a b iphas ic  p l o t  o f  S(P31) from 9.75 t o  11.0 
ppm ( l a ) ,  w h i l e  ( l b )  g ives a monophasic p l o t  from 3.3 t o  6.1 ppm. S i m i l a r  t i t r a t i o n s  
o f  (3) and (cq over a pH range o f  6.1 - 8 .1  revea l  sha rp l y  d i f f e r i n g  pH-S(P31) 
dependencies f o r  t h e  t h r e e  non-equivalent phosphorous n u c l e i .  Ana lys i s  o f  t h e  data 
y i e l d  pKa values t h a t  w i l l  be compared w i t h  pKa values obta ined by c l a s s i c a l  pH- 
volume t i t r a t i o n  methods, and w i t h  pKa values f o r  pyrophosphate, u n f l u o r i n a t e d  
rnethanediphosphonic acid, ATP and/,r-methylene ATP. 

0 I GLYCOS YL PHOSPHOROTHI OATES A N O  D I  TH I O A  TES 

b y  M . M i c h a l s k a ,  P . L i p k a  a n d  T . R o k i t a - T r y g u b o w i c z  

D e p a r t m e n t  o f  O r g a n i c  C h e m i s t r y ,  F a c u l t y  o f  Pharmacy ,  M e d i c a l  Academy, 
90-145 Lodz ,  N a r u t o w i c z a  1 2 0 a ,  P o l a n d .  

0 ,O-O imethy l -  a n d  0,O-di-t-butyl-S(glycosy1)phosphorothioates a n d  
d i t h i o a t e s  a r e  s e l e c t i v e l y  d e a l k y l a t e d  a n d  t h e  a m b i d e n t  m o n o a n i o n s  f o r m e d  
a r e  c o n d e n s e d  w i t h  g l y c o s y l  b r o m i d e s  t o  g i v e  t h e  t i t l e  compounds.  
B o t h  0 - g l y c o s y l a t e d  a n d  5 - g l y c o s y l a t e d  p r o d u c t s  a r e  o b s e r v e d .  

Y 
: N t  U 

Y 
II 

G ~ ~ c o s ~ ~ - x - P ( o R ) ~  c g l y c o s y l - X - P (  OR)O-Ri$ glycosyl-Br 

Y 0 
II 

glycosyl-X-!(OR)O-glycosyl + qlycosyl-X-P(0R)Y-glycosyl 

X = S; Y = 0 , s ;  g l y c o s y l  = p e r a c e t y l a t e d  p e n t o s e  o r  h e x o s e  r e s i d u e .  

R e g i o -  a n d  s t e r e o s e l e c t i v i t y  o f  t h e  r e a c t i o n  i s  d i s c u s s e d .  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
0
:
1
5
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



4RR BIOLOGICALLY RELEVANT PHOSPHORUS COMPOUNDS 

SYNTHESIS CF NEW DIPHOSPHONRTE DERIVATIVES OF PHARMACOLOGICAL INTEREST. 
Lbn M. Nguyen,, Eric Niesor & Craig L. aentzen,  Symphar S . A . ,  6 ch. des Carpieres 
1 L19 L i  LIGNON/GENEVA-SUITZERLAND 
A ser ies  o f  novel gemdiphosphono compounds ( I )  has been prepared and show to  

possess in te res t in?  plasina l ip id  a l te r ing  a c t i v i t i e s  in r a t s .  
Tetranethyl hydroxydiphosphonates g or phosphonate-phosphates $ were obtained by 

the adcii tioil of dinethyl phosphi t e  t o  the corresponding ketophosphonates, depending on 
the reaction conditions used. Compunds & and displayed TLC and H P L C  behaviors 
consistent with the i r  s t ruc tura l  differences and were identified by l t ;  NMR. 

Reaction of t e t r aa l  kyl methylensdiphosphonate with an arylal  kyl ha1 ide yielded 
tetraalkyl gem-diphosphonates ( I c ) ,  ( R = E t  or i P r ) .  The tetrarnethyl derivatives 
- Ic (k=+ie) were prepared by e s t e z f i c a t i o n  of the  correspondinq diphosphonic acids 
- Ic ( f = H )  with trimethylorthofomate. 

be presented. 
Sene data on the biological ac t iv i ty  of compounds type &, 

(I))m--P'J 1 R I P03H.e~ 

and in r a t s  will  

0- P03Me2 P O 3 R 2  
1 I I 

P O , M c l  p O,Me, P O , R ,  

.:L, ( Lb) (L) 

A - C - O H  A - C - H  A - c  -ti 
I I I 

A - C  - X  
I 
PO3R1 m = 0 or i , x H or OH 

(u R = t I , h  , E t  or 

A = oryl or orylo lkr l  

I,ES NOUVELLES DONNEES SUR LA CHIMIE DES OSES CYCLOPHOSPHORYLES. 
E.E. Nifant'ev, M.P. Korotkev, S.A. Roumiantseva. Institut pkdagogique d'Etat de Moscou, 
119882, Malaya Pirogovskaya, I ,  Moscou, U.R.S.S.. 
Pour la premiere fois ont k t e  obtenus les 1,2-cycloamidophosphites des oses h l'aide de  phos- 

phorylation par P(NR2)3 des hydroxyles alcooliques et  glycosidiques des pentoses et  hexoses partiel- 
lement substituks. La phosphorylation de 3-methylglucopyranose et  des systkmes parents a ktk 
effectuee pour donner des 1,2,4-bicyclophosphites de pyranoses. Les 3,5,6-bicyclothio- et  amidophos- 
phites ont ktk obtenus h l'aide de la cyclisation des 3,5-cyclothio- et  amidophosphites des B-tosyl- 
1,2-alkoylidenglucofuranoses. Comme les autres phosphites les cyclophosphites des oses forment 
des complexes avec les sels de Ca, Co, Pt, Pd, Cu. Les derniers sont des catalyseurs d'hydrogknation 
et  d'hydrosilylation. Les complexes des 1,2-cycloamidophosphites sont des agents de glucolisation. 
Les bicyclophosphites des oses rkagissent difficilement sur les klectrophiles et  au contraire trks 
facilement sur les rkactifs homolytiques. Par exemple, ils se transforment en cyclophosphates halo- 
gen& par action des halog6nes et  par action des hydrohalogknures en cyclophosphites acidiques. 
En presence de peroxyde d'hydrogkne on obtient des cyclophosphates acidiques, avec des peroxydes 
organiques on obtient des phosphates non acidiques. 
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PREPAPATION OF N-PROTECTED 1-AMINOALKYL PHOSPHINIC ACIDS AND THEIR CONVERSION TO 
NOVEL INHIBITORS OF ANGIOTENSIX-CONVERTING ENZYME. Edward W. P e t r i l l o ,  J r . ,  
Donald S .  Karanewsky, E rv in  R .  S p i t z m i l l e r ,  and Mark E .  Duggan, Squibb  I n s t i t u t e  
f o r  Medica l  Resea rch ,  P.O. Box 4000,  P r i n c e t o n ,  New J e r s e y  0 8 5 4 0 ,  U . S . A .  

Aldehydes,  ca rbamates ,  and a l k y l d i c h l o r o p h o s p h i n e s  r e a c t  w i t h  2 equ iv .  t r i m e t h y l a c e t i c  
a c i d  a t  room t empera tu re  t o  y i e l d  1-alkoxycarbonylaminoalkyl phosph in ic  a c i d s  I .  The 
method i s  compa t ib l e  w i t h  t h e  p re sence  of o t h e r  f u n c t i o n a l  g roups  i n  t h e  r e a c t a n t s ,  and 
a c y l a t i o n  of t h e  p r o d u c t s  by t h e  c a r b o x y l i c  a c i d  c o r e a c t a n t  does  n o t  o c c u r .  The method 
i s  e s p e c i a l l y  s u i t e d  t o  t h e  s y n t h e s i s  of complex t a r g e t s  such  a s  t h e  n o v e l  a n g i o t e n s i n -  
c o n v e r t i n g  enzyme i n h i b i t o r s  I1 and 111. 

Ph 
I 

k2H 
R O2 CNHCHP R3 

I 
OH 

I I1 

NEW LETHODS I1J THE SYNTHESIS OF PHOSPHOLIPIDS AKD THEIR ANALOGS ON 
THE BASIS Or? GLYCEROPHOSPHITES AND -AMIDOPHOSP€IITE;S. D. A. Predvodi- - telev, E.E.Nifant'yev. V.I.Lenin State Pedagogiaal Institute, Mosaow. 
USSR, 1199882, Malaya Pirogovskaya, 1. 

A lie, possibilities of methods of phosphite chemistry for creating 
Ira hosphoric junation" are described in the resent report. By means of 
oxisation ( sulphur- and selenorisatlon) with ?he further acylation of 
triesterphosphites of isopropylidenglycerine the phosphatide aoids and 
their analogues were obtained. The same compounds were also produced on 
the basis of anilido- and selenorphosphites of glycerine. The amido- 
phosphite method was also used in the simple synthesis of complex hydro- 
carbons containing lipids, for instance, phosphatidyl-6-maltose. The 
ayclis phosphites appeared to be a very convenient intermediate for 
synthesis of phospholipids and their analogues of various types, The 
lasts were obtained by alkylation of trimethylamine or sodium iodide o r  
stearate with alkylenphosphates and alkylenthionphosphates of glycerine 
derivatives obtained from cyclophosphites. During the reaotion of thlon- 
phosphates with sodium iodide thion-thiol isomerisation was established. 
Thanks to this it became possible to obtain the thion- and thiolphospho- 
lipids. 
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REACTIONS OF 2-CHLOROETHYL METHYL (LITHIO) (TRIMETHYLSILYL) METHYLPHOSPHONATE. SYb!- 
THESIS OF UNSATURATED CARBON ISOSTERES OF PLATELET ACTIVATING FACTOR. John C. Tonesch 

and Judit PI. Koletar, Prcclinical Research, Sandoz, Inc., East Hanover, NJ 07936 U.S.A. 

Platelet Activating Factor (PAFI l - o - a l k y l - 2 - ~ c e t y l - ~ n - g l y c e r y l - 3 - p h o s p h o r y l c h o l i n ~ l  ( 1 1  
is a physiologic mediator 'of inflammatory reactions, possessing potent platelet aggre- 
gating, dntihyprtensive, and allergic prowrties. 
finding antagonists of PAF we prepared several Ilnsatllrated carbon isosteres 2. 
The synt.hvsis of 2 was accomplished by reaction of the novel lithio reagent 1, which con- 
tains all Of the essential fYdt?rreS of the choline side chain, with a 3-cI~kOX~pCOpdlld~ 2 
to form an E-, Z- mixture of 2.  TreatmPnt of 2 with trimethylamino in methanol atfordod 
the PAF carbon isostoros 2. 
The preparation oE reagent 2 will be discussed as well as detai.1~ oE its reaction with 
various SvbstitUted aldehydes. 

As part of a program dlrected to 

THE PRF:PANATLUN O P  I'EPTTDF: S1J1t13OOA'1'JS1 ESPECTAL1,Y TI1IOPEP'I'IDES , RY 
USE OF THE THTATl ON IIEAGEN1' 2, 'I -BTS (!I -METIIOXYPIIl';NY L) - 1  ,3,2, 'I-DTTIITA- 

DTPHOSPHFTANE P,h-UISULFIDE, ,R. R . Y d e ,  M.'l'horscn, K.Clauser~ and S.4. 
I.awPsron, Department o r  O r g n r i i  r Chemistry, Univnrsi ty o f  Aarhus, 8000 
A J T h U s  C ,  Drl imnrk 

x, a n  ct'fcct ivr t1iit.1 I i o n  reetyrnt, converts protec*led peptides into tho 
corresponding t lr i  opnpl id t -5 .  Under sui t u b l r  condi tions Z, Uoc and alkoxy- 
carboriyl ~iinrlions arc not  thiatrd. is a l s o  used as coupling reaeent 
i n  peptide synthesis. 

HPLC analyses of  thiopeptides show that no racemizaLion h a s  occurred r r n -  
der thc thiation reactions. 
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