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PER-PHOSPHORANYLATION OF ALDITOLS AND CYCLITOLS. 

BRIGITTE DUTHU,DOURAID HOUALLA,MARIE CHRISTINE DURIEZ AND 

ROBERT WOLF. 

Un ive rs i t e  Paul Sabatier,Unite associee au C.N.R.S. n”454 
118 Route de Narbonne 31062 Toulouse France. 

Abst ract  Reaction o f  bicyclophosphanes - I w i t h  a ld i t o l s , f rom 
d i o l  t o  hexol ,and cyc l  i to1 -myoinosi to1 -,leads t o  t h e  correspon- 
d ing per-a1 koxybicyclophosphoranes - I 1  which are  i n  tautomer ic  
equ i l i b r i um w i t h  the  phosph 
have been inves t iga ted .  

INTRODUCTION 
This communication concerns mol 

t es  forms.Some chemical p roper t i es  

cules conta in ing  the  a1 koxybicyc lo  
phosphorane - I11 as func t i ona l  group.0ur research has two purposes: 
1 ) t o  demonstrate i f  i t  i s  poss ib le  t o  phosphoranylate a l l  t h e  OH 

groups i n  a po lyo l  t o  ob ta in  - I 1  ;2)to explore the  r e a c t i v i t y  o f  the. 
se polyphosphoranes i n  connect 
1 ecul es . 

SYNTHESIS 
To prepare a l d i t o l  and c y c l i t o  

- , CH20H 

“CH20H 
(HO-CH) 

+ 

on w i t h  some n a t u r a l l y  occur ing mo- 

perphosphoranes we used the  reac t i on  
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320 B.DUTHU,D.HOUALLA,M.C.DURIEZ and R.WOLF 

I 

o f  the  po lyo ls  w i t h  the constrained phosphanes I.We f i r s t  s t u  - 
1 

died the k i n e t i c s  o f  the reac t i on  o f  t he  t.buty1 alcohol  w i t h  - I a  
Subsequently we inves t iga ted  the  reac t i on  o f  - I b  w i t h  s i x  po l yo l s  : 

- 

HO-CH2( CH-OH)nCH20H inc lud ing  :g lyco l  ,(n=O);glycerol , (n=l)  ; 

I b  - I a  - I c  - I11 (X=OR) - 

mesoerythr i to l  ,(n=2) ;a rab i to l  ,(n=3) ; d u l c i t o l  .(n=4)2;also pentaery- 
t h r i t o l  : C(CH20H)4 .We used the  stoechiometry o f  one - I b  f o r  each 
OH group i n  the  polyols.The progress o f  t he  reac t i on  i s  fo l lowed by 
31P N.M.R.The peak o f  I b  ( 6 = 1 4 8  p.p.m.) desappears and i s  s imulta- 
ously replaced by the  phosphoranes doublets ( J H-P ca 800 Hz ) 
centered close t o  -40 p.p.m. I n  add i t i on  s igna ls  observed between 
133 and 143 p.p.m. correspond t o  new t r i c o v a l e n t  phosphorus e n t i t i e s  
The r e l a t i v e  i n t e n s i t i e s  o f  -40 p.p.m.and 133-143 peaks are  as 
f o l  1 ows : 

1 
- 

The regu lar  increase o f  t he  P'I'forms suggests the  presence i n  such 
compounds o f  a tautomeric equ i l i b r i um between phosphoranes and phos- 
ph i tes  ,a c h a r a c t e r i s t i c  a1 ready known i n  spirophosphoranes 
We tes ted  t h i s  hypothesis by 31P va r iab le  temperature N.M.R. measu- 
rements and observed the  decrease o f  the  peaks a t  -40 p.p.m. and 
the increase o f  t he  peaks a t  133-143 p.p.m. wh i le  temperature i n  - 
creases from 30 t o  90°C (cyc le  30,60,90,60,30"C).We conclude t h a t  
the perphosphoranylation o f  a l d i  to1 s has occured. I n  add i t i on  we 
synthetised a new ser ies  of polyphosphoranes s t a r t i n g  w i t h  phos - 
phane - I c  .Two s i m p l i f i c a t i o n s  were expected and a c t u a l l y  observed: 

3,4. 
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l ) a  lower ing o f  the  phosphite concentration,due t o  t h e  i n f l uence  o f  
f ou r  methyl groups instead o f  two (Ingold-Thorpe r u l e )  
2)a decrease i n  the  number o f  diastereoisomers present,because - I b  
contains a phospho-chiral center,but no t  - I c  which has a plane o f  

symne t ry . 

Myoinos i to l  hexa phosphoranes 

M.S. : Mt : 1314. Dul c i  to1  hexaphosphoranes : one 
tautomer. 

The concentrat ion o f  phosphite tautomer i s  reduced as fo l l ows  : 
g lyco l  (0%) ;g lycero l  (0%) n e s o e r y t h r i  to1  ( 1,4%) ;arabi to1  (5,9%) ;du l c i  - 
to1(13,7%).The reduce number o f  31P peaks a l lowed us e f f e c t i v e l y  t o  
detect  bicyclophosphoranes at tached t o  a pr imary o r  a secondary a l -  
cohol and t o  show t h a t  t he  l a t e r  i s  more l i a b l e  t o  r i n g  opening . 
With du l  c i  to1 hexaphosphoranes t h e  1 i k e l y  s t r u c t u r e  o f  t h e  main 
tautomer i s  i l l u s t r a t e d .  
We extended these r e s u l t s  by reac t i ng  - I c  w i t h  the  myo inos i to l  ;(CHOH)6 
expecting t o  ob ta in  t h e  perphosphoranylated d e r i v a t i v e . I n  the  product  
mix tu re  90% o f  t he  phosphorane form i l l u s t r a t e d  above i s  present . 
(N.M.R. P :phosphoranes: ,from -39 t o  -42 p.p.m.;phosphites forms: 
134 p.p.m.;the peak o f  the  reagent - I c  (M.W.189) a t  163 p.p.m. has de- 
sappeared ;M.S . Fie1 d Desorption: Mt : 1314; (M-189) 
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(M-2x189)'. 
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322 B.DUTHU,D.HOUALLA,M.C.DURIEZ and R.WOLF. 

Three chemical properties of these coumpounds are currently studied 
mainly on the myoinositol perphosphoranyl derivative (mpp) . 

a)partial phosphory1ation;al)by using different stoechiometry 
between - Ic and the myoinositol ;a2)by removing phosphoranyl groups 
in mpp,using methyl alcohol .We have indeed preliminary demonstrated 
that CH30H reacts with - I11 (X=i.PrO)to give - I11 (X=MeO). 

b)The oxydation by t.BuOOH in D.M.S.O.occurs quickly at room tem 
perature to give a mixture of the corresponding phosphates tries - 
ters(wi th eight member ring) and 2 0x0-Oxaza phospholanes .The acid 
hydrolysis of the mixture leads to myoinositol phosphates we attem 
pted to separate by HPLC. 

c)The sulfuration reaction appears to be promising as sulfur 
reacts quick1y;for example with glycerol tris phosphoranes we ob - 
tain the corresponding tris thio cornpond.( s P:84,3 ppm;MS,F.D. 
[2 M - n 2211' n = 1,2,3 : 1290, 1069, 848 ) 

We point out that this investigation is closely relates with our 
research on - 1 1 1  (X=Ar,Alk) , (X=H)6,a type of ligands extensively 

7 8 used in coordination chemistry by J.Riess et al. and 1.Tkatchenko . 
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