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0 1983 International Union of Pure and Applled Chemistry 
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REGIOSELECTIVE INDOLIZATION FROM THE REACTION OF UNSYMMETRICAL ARYLHYDRAZONES WITH 
PHOSPHORUS TRICHLORIDE. G. Baccolini, E. Marotta and P.E. Todesco. Istituto Chimica 
Organica, Universitl, Viale Risorgimento 4, 40136 Bologna (Italy). 

Recently, we reported a new method for the synthesis of 2.3-disubstituted indoles 
(70-90% yields) from reaction, at room temperature, between ketone arylhydrazones and 
PCl . Now, we describe the results of this indolization reaction when unsymmetrical 
ary3hydrazones such as & are used. The reaction proceeds qulckly at room temperature 
and gives the prevalent formation of only one ( 2 )  of the two possible 2,3-disubstituted 
indoles. A prediction of the directlon of indolization is also possible: a feature 
not inherent in the classical Fischer indole synthesls. 

3 
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1 
R1 = Ph, Me, Et 
R2 = Alch., H 

A possible mechanistic explanation of this reaction will 

H 
2 
P 

also be discussed. 

MASKED UINYLPHOS?HOIIAT€S - S Y N T H E S E S  AND R E A C T I V I T Y .  
B. COR3EL,  Fac&E d e s  Sciences, €?A 6 1 2 ,  2 9 2 8 3  8?€ST-CE3EX - FRANCE - 

The vinylphosphonates (?,0!2?(O)C(=CBZ)EiIG can serve as versatile reagents for molecular 
designs since they could be used as reagents suitable for coupling carbonyl compounds with 
nucleophilic compounds in a Michael addition and subsequent blittig-Horner reaction. A few 
methods for their preparation have been reported (see Ref;). The yields varied from excel- 
lent to poor when they were thermally unstable. This was especially the case :or the keto 
compounds of type 1 and why we decided to investigate the reactivity of masked vinylphos- 
phonates of type27 

. .  

The preparations and the uses of these new a-(dia1kylphosphono)B-ketosulfones will b e  
discussed. 
- Ref. S.PATAI et al.,J.Org.Chem.~,25,1232;A.N.PUDOVIK et al.,J.Gen.Chem.of USSS 1969, 
39,197;W.LEHNERT,Tetrahedron 1974,30,301;LI.F.SEEI?IELHACK et a l . , J . O r g . C h e m . ~ , 4 3 , 1 2 5 9 ;  
J.M.Mc INTOSH et al.,Can.J.Chem.~,56,226;J.Org.Chem.~,43,4431;C.H.HEATHCOCK et al., 
J .Org .Chem.~ ,43 ,1256;T .MINAMI et al.Chem.Lett.~,285;J.Org.Chem.~,47,2360; 
S.M.WEIWB et a l . , J . A m . C h e m . S o c . ~ , 1 0 3 , 6 3 8 7 ; J . I D E  et al.Chem.Lett.T,401; 
M.EfIKOLAJCZYK et al.Tetrahedron Lett.x,3097. 
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4? b PHOSPHORUS REAGENTS IN ORGANIC SYNTHESIS 

A COMPARATIVE INVESTIGATION OF THE CHLORINATION AND/OR CYCLODEHYRATION OF DIOLS WITH 
TRIPHENYLPHOSPHINE-TETRACHLOROCIETHANE-POTASSIUM CARBONATE, TRIPHENYLPHOSPHINE-t-BUTYL- 

HYPOCHLORITE, AND DIETHOXYTRIPHENYLPHOSPHORANE REAGENTS. 
son, and g a y t o n  A. E v a u r . ,  The W i l l i a m  Rand Kenan, J r . ,  Labora to r ies  o f  Chemistry, 
The U n i v e r s i t y  o f  Nor th Caro l i na ,  Chapel H i l l ,  No r th  Caro l ina,  U.S.A. 

i n e  (TPP)- te t rachloromethane (CCl4)-potassium carbonate (K2CO ) range from 2 7 4 3 %  depen- 
d ing  on the r e l a t i v e  concen t ra t i on  o f  TPP and d i o l .  I n  the agsence o f  heterogeneous K2- 
CU3, reac t i ons  o f  1 ,Z-d io ls  w i t h  TPP-CC14 g i v e  l a r g e l y  1,2-ch lorohyar ins.  

examined. (S)- l ,2-Propanedio l  and (R)- l ,4-pentanedio l  were conver ted t o  the correspond- 
i n g  c y c l i c  e the rs  w i t h  prodomitiant r e t e n t i o n  o f  c o n f i g u r a t i o n  a t  the ca rb ino l  carbon 
(76.3 and G7.& r e t e n t i o n  o f  s tereochemist ry ,  r e s p e c t i v e l y ) .  
(S)-phenyl -1  ,Z-ethanediol w i t h  TPP-CC14 a f f o r d s  racemic s t y rene  ox ide .  

i n t o  t h e  corresponding te t rahyd ro fu rans  and 1 ,2 -d io l s  i n t o  a mTxture o f  the reg io i somer i c  
ch lo rohyd r ins  and epoxides a t  - 7 X W 5 " C .  The f a c i l i t y  f o r  e the r  r i n g  format ion decreases 
i n  the  f o l l o w i n g  manner: 3%>6>4=7. 

t o  epoxides i n  e s s e n t i a l l y  n e u t r a l  media. Simple d i o l s  cyc lodehydrate t o  the epoxides 
i n  good t o  e x c e l l e n t  yields-%) w h i l e  s t e r i c a l l y  h indered d i o l s  g i ve  epoxides and 
ketones. The l a t t e r  a r i s e  from 1,2-hydride and 1 ,2-methyl s h i f t s .  

Carey It. Barry ,  Phi 1 i p  LT Kobin- 

The y i e l d s  o f  epoxides ob ta ined  from the  r e a c t i o n  o f  1 ,2 -d io l s  w i t h  t r iphenylphosph-  

The stereochemical i m p l i c a t i o n s  o f  TPP-CC14 promoted cyclodeh,ydrations have been 

By c o n t r a s t ,  t rea tmen t  o f  

The reagent, t r i pheny lphosph ine - t -bu ty l  hypoch lo r i  t e  (TPP-tdHC), conver ts  1 ,4 -d io l s  

Diet t ioxyt r iphenylphosphorane,  Ph3P(OEt)*, i s  ext remely u s e f u l  i n  conver t i ng  1 ,Z-d io ls  

REACTIVITE COMPAREE DE L'EPICHLORHYDRINE ET DE L'EPIBROMHYDRINE V I S  A VIS DU METHYLE- 

NETKIPHENYLPHOSPHORANE . 
Maurice LE CORRE, A la in  HERCOLET, HervP DANIEL - Labora to i re  de Synthgse Organique 

Avenue du GBngral Leclerc  - 35042  RENNES CEDEX 

L'Cpichlorhydrine se condense avec l e  mOthyl6netriphCnylphosphorane en don- 

nant l 'oxaphospholane 2 (1) 
+ -  

Ph 3 P-CIt 2 + X - C H 2 \ O I  - y_)/ 3 - 
2 - 1 - 

L'Bpibromhydrine conduit au &me r d s u l t a t  mais l e  marquage au deutdrium 

montre que c e t t e  rOaction complexe f a i t  i n t e r v e n i r  deux mscanismes d i f f e r e n t s  selon 

l a  n a t u r e  de l 'ha logbne  : a t taque  de l a  fonct ion Cpoxyde (X = C1) ou de l a  fonc t ion  

haloggnure (X = Br). 

(1) A. TURCANT e t  M. LE CORRE, Tetrahedron Let ters ,  1 2 7 7 ,  1976.  
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PHOSPHORUS REAGENTS IN ORGANIC SYNTHESIS 421 

PREPA~TION OF AZIRIDINES FROM AMINOALCOHOLS USING TPP/DIAD 

H. Loibner, W. Streicher, and R. Reuschel 
SANDOZ Research Institute, A-1235 Vienna, BrunnerstraRe 5 9 ,  Austria 

Only few methods are available for the conversion of vicinal aminoalco- 
hols to aziridines. These methods require drastic conditions, which are 
inconsistent with more comnlex and sensitive molecules. 

Ve were interested in various aziridines in the carbohydrate field. A new 
method for the preparation of aziridines is described, which takes place 
at mild and neutral conditions. Vicinal amjnoalcohols 'I)r N-acylaminoalco- 
h o l s  on treatment with triphenylnhoswhine/diisopropylazodicarboxylate 
(TPP/DIAD) in an inert solvent are converted to aziridines or N-acylazi- 
ridines resuectively in good yields. 

PHOSPHORUS PENTOXIDE IN THE SYNTHESIS OF PURINES, AZAPURINES AND DEAZAPURINES. 
Flemming E. Nielsen and Erik B. Pedersen. Department of Chemistry, Odense University, 
DK-5230 Odense M, Denmark. 

The reaction of molten mixtures of P205, Ij,N-dimethylcyclohexylamine and a pri- 
mary amine hydrochloride with 4-acylamino-l'~-imidazole-5-carboxylates in6 4:4:4:1 
molar ratios resulted in the formation of 1-substituted hypoxanthines. Ij -Aryl-7- 
methyladenines were prepared from 4-acetylamino-l,2-dimethyl-1~-imidazole-5-carboni- 
triles at ,813 OC in analogous reaction mixtures using tributylamine as the tertiary 
amine co'Liponent, while the correspondin N7-unsubstituted compounds were obtained 
from the same starting materials at 240 %, due to a demethylation reaction. Heating 
of 5-acetylamino-1~-l.2,3-triazole-4-carboxylates with amine hydrochlorides in our 
r action mixture afforded the expected l-substituted-8-azapurin-6-ones along wi h 
N_ ,l-disubstituted-6-imino-8-azapurines as simple mixtures, easy to separate. N_ - 
substituted-8-azapurin-6-amines were obtained from analogous 4-carboxamido-1~-l,2,3- 
triazoles. Attempts to use our mixtures as a ring closure reagent for 3-acetylamino- 
2-chloropyridines resulted in the formation of the intermediate t+ubstituted-Ijt-(2- 
chloro-3-pyridyl)-acetamidines, which were cyclized to 9-substituted-1-deazapurinec 
in almost quantitative yield in refluxing DMF containing potassium carbonate. The 
reagent mixture is also useful in the direct conversion of 0x0 groups in heterocyclic 
compounds into amino groups, Thus we have prepared N_,ft'-disubatituted 2.4-diamino- 
pyrimidines, 2,6-diaminopurines and 4,7-diamino-l~-1,2,3-triazolo [4,5-d] pyridazines 
from uracil, xanthine and 4,7-dihydroxy-lH-l, 2,3-triazolo[ 4,5-:] pyridazine, respec- 
tively. 
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428 PHOSPHORUS REAGENTS IN ORGANIC SYNTHESIS 

PYXIDINIUM HEXAFLUOXOPHOSPHATE I1 - A REAGENT FOR. THE PKEPAA4ATION 
OF ALKYIAMTDNIUM HE:(AFLUOROPHOSPHATES . K.SYED MOHAMED, D.KaPADI'L4 

and A.R.  VASUDEVA MURTHY (Department of Ino rgan ic  and Phys ica l  Chemistry 
Indian I n s t i t u t e  of Science, Bangalore 560 012 ( India)  

The reagent ,  pyridinium hexafluorophosphate,  has been prepared  i n  
good y i e l d s  and h igh  p u r i t y  by the  r eac t ion  of pyridinium poly(hydrogen 
f luo r ide )  and phosphorous pentachlor ide .  On t rea tment  w i th  primaryr 
secondary and t e r t i a r y  a l k y l  amines, the corresponding mono, d i  and 
trialkylammonium hexafluorophosphates 
high pu r i ty .  
reagent  i n  aqueous medium, t e t ra  alkylammonium hexafluorophosphates 
a r e  obtained. The reac t ions  are represented  as follows. 
RNH2 + C H5NHPFg -$ RNH3PF6 + C H N (R = Me.  E t ,  n-Pr, i-Pr,  n-Bu, 
i-Bur t-ju, cyclohexyl and benzyl).  22#H+C H5NHPF6 L_) R2NH PF +C H N 
(€9 5 Mezl E t 2 '  n-Pr2. n - B ~ 2 ~  i-Bu2, n-amy32, dibenzy1,piperidgnef N z  
methylcyclohexyl, mo ho l ine )  . R3N + C HsNHPF6 j R3NHPF6 

1;: - MeqrEt4 I X = C 1  o r  I). The 8ompounds have been c h a r a c t e r i s e d  by 
inf ra - red  lH NMR spec t r a  and chemical ana lys i s .  

are obta ined  i n  good y i e l d s  and 
When quar t e rna ry  ammonium h a l i d e s  a r e  t r e a t e d  wi th  t h i s  

= Me3, Et3, n-P.3 K4NX + CgH NHP$g-) RqNPFg i- C5HgN 

N, N-BIS (20XO-3-OXAZOLIDINYL) PHOSPHORDIAMIDIC CHLORIDE: A NEW STRATEGY FOR TFIE 
ESTER FUNCTION PREPARATION. 

M .  BALLESTER-KODES and A.L. PALOMO-COLL. 
Gema S.A. Kesearch Department,  Becthoven, 15. Barcelona (21 )  and Marga Research C e n t e r ,  
Muntaner,  212. Earcelona (361,  Spa in .  

The i n t e r  and in t r amolecu ld r  r e a c t i o n  of a c a r b o x y l i c  g roup  wi th  an h i d r o x i l e  by means 
of t h e  organophosphorus r e a g e n t  h a s  been s u c c e s s f u l l y  used  ( 1 , 2 ) .  Of i n t e r e s t  a r e  t h e  
2-oxet idinones ( 2 )  and ,  i n  t h e  a n t i b i o t i c s  of macro l ides  group (31 ,  t h e  l a c t o n e  f u n c t i o n  
i s  r e l e v a n t .  By a mechan i s t i c  e v a l u a t i o n  of t h e  behav iour  of N,N-bis (2-0x0-3-oxazoli-  
d i n y l )  phosphordiamidic  c h l o r i d c  r e a g e n t ,  t h e  fo rma t ion  of a c y l  i n t e r m e d i a t e s  is obse r -  
ved;  t h e s e  evo lve  t o  g i v e  e s t e r s  by d i r e c t  r e a c t i o n  wi th  t h e  a l c o h o l s  or by p r e v i o u s  
r e a c t i o n  with c a r b o x y l a t e  i o n s  g i v i n g  anhydr ides  ( 4 )  t o  y i e l d  a f t e r w a r d s  t h e  e s t e r s .  The 
a c t i v i t y  and n u c l e o p h i l i c  s e l e c t i v i t y  of t h e  r e a g e n t  c o n d i t i o n a t e s  t h e  one - s t ep  synthe-  
s is  i n  f r o n t  t o  t h e  one-pot p rocedures .  The d e s c r i b e d  r e s u l t s  are  o b t a i n e d  wi th  s e v e r a l  
h y d r o x i l e  f u n c t i o n s ,  and  (El g e r a n i o l ,  ( E ) / ( Z )  p h y t o l ,  d - t o c o f e r o l  and ( E )  (E )  f a r n e s o l  
d e r i v a t i v e s .  ( 2 )  I .  Cas inos ,  R .  Mes t r e s .  Anales  d e  Quimica 78C, ( 3 1 ,  364 ( 1 . 9 8 2 ) .  ( 1 )  
F i e s e r  and F i e s e r ' s .  Reagents  f o r  Organic  S y n t h e s i s ,  ( 1 . 9 8 2 ) .  John Wiley Sons, New York 
1.982, V o l  10, p&g 41. ( 3 )  J .S.  Glasby.  Encyclopaedia  of A n t i b i o t i c s  (2a E d i t . )  John W i -  
l e y  Sons, C h i c h e s t e r  ( 1  . 9 7 9 ) .  ( 4 )  J.  CabrB, A .  Palomo, A . L .  Palonio. S y n t h e s i s ,  616,  
(1.981) ~ 
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PHOSPHORUS REAGENTS IN ORGANIC SYNTHESIS 419 

THIOXAPHOS PHORANE S ULFENYL HALIDES 
N E W  REAGENTS IN ORGANIC PHOSPHORUS-SULFUR CHEMISTRY 

M.Potrzebowski, &Lopusinski and  J.Michalski 
P o l i s h T c a d e m y  of Sc iences ,  Centre  of Molecular a n d  

Macromolecular Studies ,  Boczna  5, 90-362 Lodz, Poland 

Recently w e  have  descr ibed a new c l a s s  of sulfenyl hal ides  namely thioxa- 
phosphoranesulfenyl bromides RR 'P( S) SBr 1. They  exhibit a pronouced 
reactivity towards C, N, 0, S a n d  P n u c l e o p h i g s  giving access to a variety of 
novel  organophosphorus compounds which a r e  access ib l e  only with difficulties 
by other methods. Using 1 as a startin material the efficient syn thes i s  of 
thioxaphosphoranesulfenyl ci;lorides RR 'PYS) SC1 w a s  realised.  T h e  synthetic 
and mechanistic a s p e c t s  of the bromide 1 in organophosphorus chemistry were 
d i scussed .  T h e  synthetic applications of t h e s e  bromides as well as some 
mechanistic a s p e c t s  of the reaction will be discussed.  

NOVEL METHODS FOR THE PREPARATION OF SUBSTITUTED 'I'HIOPHENES, THIAZOLES 
AND 1,3,b-T~IIADlAZOLE-2(3H)-THIONES, P.B.Rasmussen. I.Thomsen, U.Pe- 

dersen, B . Y d e ,  T.P.Andersen and S.-O.Lawesson, Department of Organic 
Chemistry, University of Aarhus, 8000 Aarhus C ,  Denmark 

Bifunctional substrates, such as t i - o x o c a r b o x y l i c  acid derivatives, N-acyl 
aminoacid derivatives and N-acyl-N'-cthoxycarbonylhydrazines, undergo  
ringclosure on reaction with 2, k-bis (It-me thoxypheny1)-1 ,3,2 ,'I-dithiadi- 
phosphetanc-2,b-disulfidn, LH, producing the corresponding thiophenes, I, 
t l i i a z o l e s ,  11. and 1,7,4-thiadiazole-2(311)-thiones, 111, all in yjelds 

- from 80-1 00%. 0 0  
L R  L R  

lLOO.lh N-NH I 

I 

I 1  0 :  R'  =OEt 

I l b :  R ' = N 3  
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430 PHOSPHORUS REAGENTS IN ORGANIC SYNTHESIS 

UTILISATION DES SELS DE SULFONIUM A LA SYNTHESE D'ESTERS DE L'ACIDE PHOSPHORIQUE. 
L. Jacob, H. Mestdagh, C. Roland0 

Laboratoire de Chimie de 1'Ecole Normale Superieure, 24 rue Lhomond, Paris 5eme 

L'utilisation des sels de sulfonium R1 R2S+,X- permet une synthke trEs effi- 2 cace dans des conditions tres douces de triesters mixtes de l'acide phosphorique : 

(R~o), P ( O )  OK + R'R; s+,x- -- (R~o), P(O)  OR^ + R'SR~ + KX 

rendrment > 80% 

L'emploi de BuqN+,?IP(O) (OH), permet d'acceder aux phosphates libres RlOP(0) (0% 
rri pnrticulier aux phosphates terphiques (R1= prenyl, geranyl) avec un rendement d e  
l'ordre dr  30% sans necessiter de separation par chromatographie. 

La remarquable catalyse par les sels de cuivre(1) de la substitution nuclgo- 
phile des sulfoniums allyliques en position 8 nous a permis d'acceder aux phosphates ally- 
liques tertiaires corrcspondants (R1 = methyl-2 buthe-3 yl-2, linalyl). 

Enfin la traitement dcs triesters dimethyliques de l'acide phosphorique par le 
dim6thylsulfut-r r n  milieu acide mi:t,hanesulfonique permat un debloquage quantitatif et 
spGcifiqiie d e s  m6thyles en milieu non aqueux acide : 

(MeO), P ( 0 )  OR4 + Me S + HX - (HO)2 P(0)  OR4 + 2 Me3S+, X- 

rendement > 75% 2 

FACTEURS INFLUENCANT LA REACTION DES ESTERS ET AMIDES PRECURSEURS DE CARBONYLES AVEC 
LES CARBANIONS LITHIENS PHOSPHONATES, E. Elia Aboujaoude + , N. CollignOn + , 
P. Saviqnac++, +Laboratoire de Chimie Organique I.N.S.C.I.R., BP 08,  76130 Mont Saint 
Aignan (France), ++Equipe CNRS-SNPE, 2-8 rue H. Dunant, 94320 Thiais (France) 

La fonctionnalisation d'un carbanion lithien issu d'un alkylphosphonate (RO)2P(O)CH2R' a 
fait son apparition en synthese en 1966 (Corey et Kwiatkowski) ; cette demarche n'a pas 
cependant connu les debouches souhait&. NOUS nous sommes proposes d'examiner le compor- 
tement de ces carbanions vis d vis des precurseurs de carbonyles (esters, amides etc ... ) .  
L'analyse d'une telle reaction suggere dans sa phase dynamique l'intervention d'un ch6- 
late cyclique d six chafnons dont la stabilit-5 est garantie par l'affinite du lithium 
pour l'oxygene du phosphonyle. 

P' R' 

b O,.,Li, TLi, 
> f T  C*C >:'CH'$ 7 

Ce chelate est susceptible de subir une 84limination dont la facilite depend de l'apti- 
tude nucleofuge des substituants du carbone en 8. Une elimination pr6coce en liberant 
l'acide ZH a pour consequence de regenerer le phosphonate d'origine aux depens du carba- 
nion. NOUS examinons cette reaction avec plusieurs precurseurs : HCON(R)2, HCOOR, FClN(R)2 
R-COOR, Ar-COOR, ROC-COOR etc... 
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PHOSPHORUS REAGENTS IN ORGANIC SYNTHESIS 43 I 

REACTIVITY OF ELECTROPHILIC ALLYL HALIDES TOWARDS TRIVALENT PHOSPHORUS 
COMPOUNDS 

R. Verhd, N. D e  Kimpe, L. D e  Buyck, G .  Van Iieeke, IT. Schamp 
S t a t e  U n i v e r s i t y  of Gent, F a c u l t y  of A g r i c u l t u r a l  S c i e n c e s ,  Labora tory  of 

Organic Chemistry,  Coupure Links 6 5 3 ,  B-9000 Gent, Belgium 
React ions  of a l l y l  h a l i d e s  s u b s t i t u t e d  w i t h  one e lec t ronwi thdrawing  qroup 
i n  y - p o s i t i o n  w i t h  phosphi tes  gave r ise t o  normal Arbuzov p r o d u c t s .  On 
t h e  o t h e r  hand t r e a t m e n t  of a l l y l  h a l i d e s  geminal ly  s u b s t i t u t e d  w i t h  two 
e lec t ronwi thdrawing  groups w i t h  t r i v a l e n t  phosphorus n u c l e o p h i l e s  provided  
cyclopropanes formed v i a  a Michael a d d i t i o n  and a subsequent  i n t r a m o l e c u l a r  
Arbuzov r e a c t i o n .  

R4 = a l k y l  JLY 
The i n f l u e n c e  of t h e  s u b s t i t u t i o n  p a t t e r n , t h e  n a t u r e  of t h e  halogen elec- 
t ronwithdrawing group and t h e  p-nucleophi le  on t h e  r e a c t i o n  ra te  w i l l  be 
d i s c u s s e d .  

SYNTHESES BASED ON DIALKYL PHOSPHIThS 
G.Borisov K.Troev 

Bulgarian Academy of Sc iences ,  S o f i a  1113 
C e n t r a l  Laboratory on Polymers 

The d i a l k y l  phosphites(DAP) a r e  i n d u s t r i a l l y  a v a i l a b l e  and comparat ively 
r e a c t i v e  compounds. They a r e  o f  cons iderable  i n t e r e s t  w i t h  t h e  view t o  pre- 
p a r i n g  novel organophosphorus compounds, 

Polyfunct iona l  monomers and oligomers w i t h  te rmina l  hydroxyl  groups a r e  
prepared v i a  t r a n s e s t e r i f y i n g  DAP w i t h  d i o l s  depending on t h e  r e a c t i o n  con- 
d i t i o n s  i . e .  mole r a t i o  and temperature.The t r a n s e s t e r i f i c e t i o n  o f  DAP w i t h  
& Y C O l S ,  I , ~ - ~ ~ ~ p ~ n o ~ - ~ , b ~ s - b e t a - h y d r o x y e t ~ l p o l y s u l p h i d e  ) p e n t a e r y t h r i t e  
and o t h e r s  is c a r r i e d  out. 

The i n t e r e c t i o n  o f  DAP w i t h  metal  sa l t s (mein1y b i v a l e n t )  is examined and 
new b i f u n c t i o n a l  phosphorus-containing compounds and oligomers a r e  synthe- 
s ized .  

It i s  demonstreted t h a t  t h e  r e a c t i o n  is a b imolecul t r  one t h e  r a t e  o f  
which depends on t h e  s i z e  o f  t h e  p o s i t i v e  charge on t h e  alpha-carbon atom 
a t  phosphorus a s  w e l l  a s  on t h e  s t r e n g t h  of the  a t t a c k i n g  agent .  A probable  
mechanism o f  t h e  r e a c t i o n  i s  suggested on t h e  b a s i s  o f  t h e  s t u d i e s  c a r r i e d  
out  and products  i s o l a t e d .  

D
o
w
n
l
o
a
d
e
d
 
A
t
:
 
1
0
:
1
4
 
3
0
 
J
a
n
u
a
r
y
 
2
0
1
1



432 PHOSPHORUS REAGENTS IN ORGANIC SYNTHESIS 

THE ENANTIO-DIFFERENTIATING CHIROSPECIFICITY OF SOLID-BOUND CHIRAL PHOSPHINE O X I D E S .  
Peter  Krebser, Hans-Rudolf M a r t i  and Paul Rys 

Ctl-8092 Zur ich,  Sw i t ze r land  
Oept. o f  I nd .  and Eng. Chemistry, Swiss Federal I n s t .  o f  Techn. ETH, ETH-Zentrum, 

Flany attempts have been made i n  the  pas t  years t o  achieve racemate r e s o l u t i o n  u s i n g  
chromatographic methods. D i r e c t  1 iqu id-chromatoqraphic  r e s o l u t i o n s  o f  enantiomers can 
be r e a l i z e d  e i t h e r  by the  use o f  an o p t i c a l l y  a c t i v e  pack ing m a t e r i a l  o r  by employing 
an o p t i c a l l y  a c t i v e  so l ven t .  
The present  study i n t roduces  a method f o r  a q u a n t i t a t i v e  de te rm ina t ion  o f  t he  enan t io -  
d i f f e r e n t i a t i n g  behaviour o f  polystyrene-bound c h i r a l  phosphine ox ides as s o l i d s .  Th is  
behaviour can be o f  a k i n e t i c  o r  a thermodynamic na tu re .  The presented method i s  based 
on a compe t i t i ve  s o r p t i o n  model which enables the c h i r o s p e c i f i c i t y  t o  be s t u d i e d  by ana- 
l y z i n g  the so rp t i on  k i n e t i c s  and isotherms o f  t he  enantiomers o f  mandelic a c i d  on to  po- 
lymer-bound c h i r a l  phosphine ox ides.  
The f o l l o w i n g  s u r p r i s i n g  experimental obse rva t i on  was made: I f  an i n s o l u b l e  polymer- 
bound c h i r a l  phosphine ox ide was added t o  a racemic s o l u t i o n  o f  mandelic ac id ,  n o t  o n l y  
the  o p t i c a l  r o t a t i o n  o f  t he  bu lk  s o l u t i o n ,  bu t  a l s o  the  s i o n  o f  t h e  r o t a t i o n  changed 
w i t h  t ime. The presented model o f f e r s  a d e t a i l e d  exp lana t ion  f o r  these unusual e x p e r i -  
mental data. 
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