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It has been shown by Eberhard and Westheirr that five rmbsred cyclic phospho- 

diesters, when treated vith a nucleophile, are extremsly easily opeued and that this reac- 

tion proceeds by phosphorus oxygen bond fission '. The reaction can be rationalised by as- 

susing the formation of au sp'd phosphorus hybrid 
2 
, and has also been noticed vith other 

five numbered cyclic compounds containing a tetrahedral phosphorus atom and various radi- 

cals such as aminoalcohol-alcohol 3 , acid-lcohol 4, diamins 5, acid-amide 6, amino-alto- i 

ho1 7. It vas therefore reasonable to assume that the reaction could bs extended to five 

membered cyclic compounds which include SPO and an N-amino amide radical. Such a cyclic 

compound, e.g. A vhen treated with a nucleophile, may be expected 

to undergo ring opening by phosphorusnitrogen 

cleavage (at aJ rather than carbonnitrogen clea- 

A vage (at b) (cf B-bensoylphosphoramidic acid is 

a phosphorylating and not a bsnsoylating agent S). 

In an attempt to test this hypothesis, ve have prepared the phosphediesterami- 

de (C&IY0)2P0.1DI.CP2.CODD.C#4.~H3 (I). Upon treatment vith aqueous triethylamine in tetra. 

hydrofuran at rooa temperaturs, for a fev minutes, this compound lost phsnol and gave the 
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phosphomomoesteramide C&O.PO (OH)(l?E.CIf2.Ccloa.C~4.~H3) (III), isolated as its crys- 

talline dicycloheqlammonium salt in 94% yield. As the analogous phosphodiesteramide 

(c#5o)2 Po.mwx*.c~5 ‘, vhich, hovever, unlike compcnmd~I), does not contain an XX 

group in 6 position to the phosphorus atom, is not tiPacted by the treatmemt that trams- 

forms (I) into (III), it is most likely that the phosphodiesteramide (I) is Pirst trans- 

formed into the five membered cyclic phosphomonoesterdiamide (II), vhich then, by PI bond 

fissiom ah 3 yields the acyclic phosphomonoesteramide (III) and not the isomer (IV) vhich 

vould result from ring opemimg by C-BI bemd cleavage at& and vhich vas independently syn- 

thesized by am unambigous route. 

+ C&OH 

.(C$sO)2 P0.HB.C112.COFJA.C~4.#i3 
H(c2E5)3 (II) 

(I) 

Tpc isomers (III) and (IV) can be easily distinguished r vhile the latter is rapidly des- 

troyed by mild acid treatment, the former remabs unchanged. The reaction se&e pos- 

tulated is analogous to that proposed by Zervas et al. 
10 

-- for the transformation of 

(CglI5O)2 P0.1Ui.CH2.CO0.CH2.CgB5 into C&O.PO (OH)(NK.CH2.COOH) isolated as the barium 

salt. 

XII another type of experiment, and inaaalogyviththe alkoxide catalysedcycli- 

sation of a carbomyl bisaminoacid into a hmto%n 
11 
, ve have applied the same basic 

treatmsmt (CH30@X30E) to the phosphomamidates C&I5 .PO(Bli.C~4.~E3)(RH.CH2.COOP), 
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(n . a 3 i CH2.csP4 ; c (Cx3)3), (v). The isolated product was c$5.Po(OCE3)(W.CH2.COmx- 

c&14.p3), (VII). Its stmctum ~8s confimed by the isolation of ap.cE2.c0mi.C~4.;eCIi, 

(as hydrochloride) after sequential hydrolysis of (VII) with aqueous sodium kydroxide and 

citric t.cid. The formation of compeund (VII) can be ntienalised, by the rthaaolysis of 

the intermediate cyclic product (VI) vith PI bond fission at 2 : 

(VI 

. 
c \;iy . c-0 

CH30 Na or C&i5.0Na I 
/CH30H 7’ c 5 

IH.CH2 

(VI) I 
OCR3 

ON' 
t 

CIi30H 

C&lJLH coNHc&i @Ii aI ' 2' . 4' 3 

(VII) (85-953 yield) 

Similarly, C&150.PS(W.C~4.&X3)(NE.CE2.CO0.CE2.C~5) gave vith concomitant repla- 

cement oP Cp50- by CH30-, (CE30)2 PS.W.CH2.C0.BECJ14.~H3 in 94% Yield and not 

ca30.PS(BB.C~4.~H3)(W.CE2.CO0.CB3). as shovzk by the l?MR spectmua in vhich the tolui- 

dine amide proton appeara as a singlet, unsplit by the phosphorus atom. 

Also ~02N.Cga4.P0 (W.CE2.CO0.CH2.C&x5 2 ) mve fi2H.C&14.P0 (0CH3)(W.CE2.C0.m- 

CE2.CO0.CH3) snd, after saponification and acidification, fi02,C6H4.P0 (OH)2 and the 

dipeptide, AH2.CH2.C0.~.CH2.COOH, in 6a overall Yield. 

On the basis of these experirmts ve propose a novel scheae OP repetitive and 

controlled peptide synthesis. The two steps are : 

a) formation of the peptide link by cyclisation t 

“\ / BILCHP, .COP’ 

//‘\Nll CHn, cox - Y . . 

!! (xl OH, OCH3, Cl a.) (Y- 0, or 
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b) displacement of the peptide link by the l9H2 group of the folloving aminoacid t 

P l?E.clI~ .coo- 

B + lm2 .cEs3 .coo- \’ -y4 \, .cHa, .col?Ecmz, .COB’ 

(R’ I uide, ester, peptide..) 
(Y IO, or s) B' 

Work is uuder vay to deternine the scope and the limitations of this s&em. 

All nev compounds synthesized in the above experiuents gave satisfactory elemtal 

uulyses. 

We are greatly indebted to Dr. J. Savrda for his interest and help in this vork. 
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