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It has been shown by Eberhard and Westheimer that five membered cyclic phospho-
diesters, when treated with a nucleophile, are extremely easily opened and that this reac-
tion proceeds by phosphorus oxygen bond fission 1, The reaction can be raticnalised by as-
suming the formation of an sp3d phosphorus hybrid 2, and has also been noticed with other
five membered cyclic compounds containing a tetrahedral phosphorus atom and various radi-
cals such as aminoalcohol-alcohol 3, acid-alcohol 4, diamine 5, acid-amige 6, amino-alco-
hol 7. It was therefore reasonable to assume that the reaction could be extended to five

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

compound, e.g. A when treated with a nucleophile, may be expected
/21, b to undergo ring opening by phosphorus-nitrogen
e N =
0\\\/ S‘C =0 cleavage (at 1) rather than carbon-nitrogen clea-
»
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vage (at b) (cf N-benzoylphosphoramidic acid is
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In an attempt to test this hypothesis, we have prepared the phosphodiesterami-

a phosphorylating and not a benzoylating agent 8).

de (CGHBO)ZPO.NH.CHZ.CONH.CGi{4.gCBS (1I). Upon treatment with aqueous triethylamine in tetra:

hydrofuran at room temperature, for a few minutes, this compound lost phenol and gave the
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phosphomonoesteramide CgH50.PO (ox)(m.cnz.cm.c§4.gcn3) (111), isolated as its crys-
talline dicyclohexylammonium salt in 94X yield, As the analogous phosphodiesteramide

5 .
(csuso)2 PO.NH,CH, .C H,

group in § position to the phosphorus atom, is not affected by the treatment that trans-

, which, however, unlike compound {I), does not contain an NB

forms (I) into (III), it is most likely that the phosphodiesteramide (I) is first trans-
formed into the five membered cyclic phosphomonoesterdiamide (II), which then, by P-N bond
fission at a, yields the acyclic phosphomonoesteramide (III) and not the isomer (IV) which

would result from ring opening by C- bend cleavage at b, and vhich was independently syn-
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thesized by an unambigous route,

.(CgHg0), PO.NH.CH, CONH.C X, .pCH
o (1) i e !.(can5)3 \lm-cu =)

C H0 )1

>\ / (111)

& \lm.cnz.comx.cea 42CH, B0

CE HC 8, .pCH,

s\ /" 40 (v

.cxz.coon

The isomers (III) and (IV) can be easily distinguished 3 while the latter is rapidly des-
troyed by mild acid treatment, the former remaias unchanged, The reaction seq.uence pos~
tulated is analogous to that proposed by Zervas et al. 10 for the transformation of

(c s“5°)a PO.NH.CH, .C00.CH,.C H into CH,0.PO (oB)(N¥H.CH,.COOH) isolated as the barium

salt,

In another type of experiment, and in analogy with the alkoxide catalysed cycli-
zation of a carbonyl bisaminoacid into a hydantoln ", ve have applied the same basic

treatment (cn3om/cnaox) to the phosphonamidates c6n$.ro(m.0634.2_053)(113.052.0001),
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(R = CH, ; CHyClly ; C (“3)3)' (V). The isolated product vas csas.po(ocna)(n.cnz.con-
c 634.2053), (VII). Its structure vas confirmed by the isolation of H,N.CH, .CONH.C H, .pCH,
(as hydrochloride) after sequential hydrolysis of (VII) with aqueous sodium hydroxide and
citric acid. The formation of compeund (VII) can be rationalised, by the methanolysis of
the intermediate cyclic product (VI) with P-N bond fission at a 3

a2 O,
NH.C H, .pCH .
o\\P / 674 E°H, _ Os\\P )/ ceo
c 655/ \_n .CH,, .CO0R 0 l;c::; G R c s{v \nn .cl;na
(v) (v1)
Y
ocH
0\\,/ : cH,08
c 6‘5/ \ns.cu2 .CONHC H, .pCH, g

(VII) (85-95% yield)

Similarly, csnso.rs(m.c 654.2033)(113.0!2.600.032.06!5) gave with concemitant repla-
cement of C H,0~ by CH,0-, (01130)2 PS.NH.CH, .CO.NE-C H,.pCH, in 94X yield and not
cnao.ps(m.csu 4.2033)(m.032.000.633), as shown by the NMR spectrum in vhich the tolui-
dine amide proton appears as a singlet, unsplit by the phosphorus atom.

Also pO,N.C H,.PO (lm.cnz.coo.cnz.csus)z gave pO.N.C H,.PO (ocna)(n.cnz.co.lm-
cnz.coo.cns) and, after saponification and acidification, pNO,.C(H,.PO (on)2 and the
dipeptide, WH,.CH,.CO,NH.CH,.COOH, in 66X overall yield.

On the basis of these experiments we propose a novel scheme of repetitive and
controlled peptide synthesis, The two steps are

a) formation of the peptide link by cyclization :

/cln1 +COR!

R XN

\ / \c =0

7\ Nl
Y NH ,CHR, .COX ¥ WH.CHR,

B (x= 0H, OCH,, C1 etc.) (¥= 0, or 8) A

R IH.CH!1 +COR’'
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b) displacement of the peptide 1ink by the nnz group of the following aminocacid :

n\ /mi.cnna.coo'
A + WH,.CHR,.C00 P
bd NH .CHRZ .CONHCER1 +COR?
(R* = amide, ester, peptide,,)
(¥ =0, or 8) B

Work is under vay to determine the scope and the limitations of this scheme,
All new compounds synthesized imn the above experiments gave satisfactory elemental
analyses,

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