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NOVEL REARRANGEMENTS AND HETEROCYCLISATION
OF P-IMIDES

Y.GOLOLOBOV
A .N.Nesmeyanov Inatitute of Element-Organic
compounds of the USSR Academy of Sciences,Moscow

N.GUSAR, Y.BALITZKY, L.NESTEROVA, M.CHAUS
Institute of Organic Chemistry of the Academy of
Sciences of the Ukrainian SSR, Kiev, USSR

The preliminary introduction of electron accepting di-
chlorophosphine group at nitrogen atom of N-monosub-
stituted o€ -aminoketones or oK ~aminocarbon acid es~
ters increases the mobility of the o< -carbon hydrogen
atom so, that the intermolecular O-phosphorylation is
enabled 1.

HN(R)CH,,C(0 ) Bu~t _0~C-Bu~t
CI-P. I
Bs N~CH 1
=B HOL 1 HN(R)cH,COOR! _0=C~OR"
2 -2, i
N~CH 2

R=1-Pr,n-Bu, e-Bu, t-Bu; R'sMe,Et,Ph R

The extension of this method to the reaction between
PCI3 and unsubstituted aminoketone _N-CH

has led to new dicoordinated phos- B[ i - BF,
phorus compound 3 with P-atom inoc- 0-C-Bu-t 3
luded into unmknown =O-PaN- 2,

On heating or storage phospholines 2 are transformed

into P=-C isomers with the double molecular weight 4.

R GOOR !
N — CH
2 CI-P_ >P-CI
CH— N 4

COOR' R
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Mobile hydrogen atom being at the o ~position of an
exocyclic substituent, the easy cleavage of the P-0
bond provides 2 rearrangement into dicoordinated P=-co-
mpound 3.

,0-C~0Pr-1
t~BuNH-P_ |l —  t=BuN=P-NCH,COOPr~i
N-CH !
[ Bu~t 5
Bu~t

The advanced method of dicoordinated P-compounds syn-
thesis via disruption ("opening") of the heterocycle
is a new way in preparation ("construction") of dico~
ordinated phosphorus derivatives.

Compound 5 undergoes distillation A(Bu-t)C=0
in vecuum,but on storage it rear- l_Pro-P\N(Bu-t)éHz
ranges into diazaphospholanone 6,

Imides 7 with hyrocatehine cycle (or fluorine atoms)
at phosphorus prepared by imination of N-phosphorylated
aminoacetic acid isomerize into diazaphosphetidines
(on storage),as well as they undergo reversible isome-

. !
rization into NH-phosphoranes 8 (ebove 150°C) ¥,

Q Ph\ /H
,o\?‘;’:‘ CH,, GO0 O O00m
CcH,”  P-N- Me o s S
S’ e C g R &
Me

Probably these are the first examples of reversable
isomerization of phosphorus acids imides into NH-phos-
phoranes (01.5).

In literature 6 exist different mechanistic viewpoints
on phosphorus acids imides cyclisation with proton tra-
nefer,.Thus we consider novel prototropic isomerizations
and cyclisation of the imides prepared from the corres-
ponding azides according to Staudinger method 7.

Three types of transformation depending on substituents
at phosphorus are charecteristic of imides obtained at
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the first stage of reaction between azidoacetic acid
and various P(III)-compounds.

The reaction of triphenylphosphine with azidoacetic
acid leads 8 to betaine 10. But similar process with
fivemember cyclic phosphorus compounds gives phosphora-
nes of the type 11 (cf.”).Alkylation of the carboxy-
anion following the proton transfer is brought about

by alkyloxy groups at phosphorus.

Ph.P -
N.CH.COOH ———2— Ph.P=NCH.COOH —- Ph PNHCH..COO
N,CH, T 3 2 3 2
9 2 10
0. 9 L0 3R, NH-CH,,
CgHy{ JP-Ph ——  CgH, P\ | 11
0 -N, 07 N0==C=0
9
(A1K0),P —————e  (AlkO).,P(O)NHCH,COOA1lk
3F 2 2
2

Thus in all the studied processes the limiting stage
is transfer of the acidic hydrogen atom to nitrogen of
the imino group.

On the other hand,cyclisation proceeds without acidic
hydrogen atom as well, provided the secondary highly
baslic nitrogen atom is present.The nucleophilic attack

of the amino group on phosphorus accounts for the pos-
8ibility of phosphoranes 12 formation.
NR

Lo e 0] °NHCH,
CgHyl JP + N;CH,CH,NH-Alk —- 06H4 /P I
~0” -N, ~0 \N ~CH,,
12 Alk

Hydrogen atom is evidently transfered either synchro-
nous or at the final stage. Thus being attributed to
various reaction series,both viewpoints are correct.
On heating elimination of a molecule of secondary ami-
ne from phosphorane 12 leads to the imine,followed by
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dimerization of the latter into polycycle 13.Phospho-
ranes 12 (RaPr-i.,Alk=Me) and 13 are formed in good
crystalline structures that are strictly confirmed by

X-ray analysis. CH..«CH
12 2 (Q.H
n-Bu-N y o/ 64
{t 7 -~ 3 /
12 - /O—P - ?-0 13

Hydrogen atoms at amide nitrogen of imides 14 are not
enough acidic to transfer to imide nitrogen atom. But
in several cases imides 14 form imidazolines 15.

R

. CH,-N"

SPaNCH,CH,N(R)C(O)R! ——————am | 2 C-RY

14 RaH,Alk R'slle,CF,, (- 1P=0 ) CHy-N 15
Fh
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