
 

 

PLEASE SCROLL DOWN FOR ARTICLE

This article was downloaded by:
On: 28 January 2011
Access details: Access Details: Free Access
Publisher Taylor & Francis
Informa Ltd Registered in England and Wales Registered Number: 1072954 Registered office: Mortimer House, 37-
41 Mortimer Street, London W1T 3JH, UK

Phosphorus, Sulfur, and Silicon and the Related Elements
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t713618290

C-Phosphorylation of Formamidines
Alexander M. Pinchuk; Anatoly S. Merkulov; Gennady V. Oshovsky; Andrew A. Tolmachev

To cite this Article Pinchuk, Alexander M. , Merkulov, Anatoly S. , Oshovsky, Gennady V. and Tolmachev, Andrew
A.(1999) 'C-Phosphorylation of Formamidines', Phosphorus, Sulfur, and Silicon and the Related Elements, 144: 1, 713 —
716
To link to this Article: DOI: 10.1080/10426509908546344
URL: http://dx.doi.org/10.1080/10426509908546344

Full terms and conditions of use: http://www.informaworld.com/terms-and-conditions-of-access.pdf

This article may be used for research, teaching and private study purposes. Any substantial or
systematic reproduction, re-distribution, re-selling, loan or sub-licensing, systematic supply or
distribution in any form to anyone is expressly forbidden.

The publisher does not give any warranty express or implied or make any representation that the contents
will be complete or accurate or up to date. The accuracy of any instructions, formulae and drug doses
should be independently verified with primary sources. The publisher shall not be liable for any loss,
actions, claims, proceedings, demand or costs or damages whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this material.

http://www.informaworld.com/smpp/title~content=t713618290
http://dx.doi.org/10.1080/10426509908546344
http://www.informaworld.com/terms-and-conditions-of-access.pdf


Phosphorus, Sulfur and Silicon, 1999, Vol. 144-1-16. pp. 713-716 © 1999 OPA (Overseas Publishers Association) N.V.
Reprints available directly from the publisher Published by license under the
Photocopying permitted by license only Gordon and Breach Science Publishers imprint.

Printed in Malaysia

C-Phosphorylation of Formamidines

ALEXANDER M. PINCHUK, ANATOLY S. MERKULOV,
GENNADY V. OSHOVSKY and ANDREW A. TOLMACHEV

Institute of organic chemistry of the National Academy of sciences of Ukraine,
Murmanskaya St. 5, Kyiv 253660, UKRAINE

C-Phosphorylation of formamidines by trivalent phosphorus halidcs was researched. Direc-
tion of the phosphorylation depends on nature of substituents at the amidine nitrogens.
C-Phosphorylated products was shown to be of valuable possibilities to construct phosphor-
uscontaining heterocycles

Keywords: formamidines; C-phosphorylation; phosphoruscontaining heterocycles

We have first realized C-phosphorylation of N.N.N'-trisubstituted

formamidines and N,N'-disubstituted formamidines by trivalent

phosphorus halides at the formamidine carbon atom. There is no

information on similar reactions of formamidines with other electrophilic

reagents in literature.

N'.N'-dimethyl-N^arylformamidines 1 undergoes phosphorylation

at the formamidine carbon atom to furnish dibromophosphine 2

(Scheme I)"1.
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N=CH-NMe2

PBr3

Py; NEt3

-NEt3*HBr

R
= \ NMe2

N=C
PBr2

R, R" = Me2N, MeO, Me, H , Br;

Scheme 1

In the case of N,N'-diarylformamidines 3 C-phosphorylation

at the formamidine carbon atom is preceded by the classical

formation of N-phosphorylated amidine 4, what leads to

1,4,2,5-diazadiphosphorinanes 5 (Scheme 2).
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Scheme 2
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C-PHOSPHORYLATION OF FORMAMIDINES 715

Formation of the C—P bond is supposed to occur according to

"ylide mechanism", which consists in preliminary attack at the imine

nitrogen atom, what considerably increases formamidine CH-acidity. It

allows the formation of betaine 7 from 6 under action of comparatively

weak base (triethylamine). The final dihalidophosphine 8 is formed by 1,2-

N,C-phosphorotropic migration (Scheme 3).

NR2 G NR2 NR2

CH H a l N E t 3 C Q C - P H a l 2
II II - II l

Ngj-PHaI2 -NEt3*HHal N@-PHal2 N

Ar Ar Ar

6 7 8

Scheme 3

In the case of systems containing substituents with considerably

alternated ordinary and double bonds 9, amidine substituent acts as strong

rc-donor (o° = -0.25)'2'. The phosphorylation of the systems 9 leads to

introducing phosphorus substituent to heterocyclic moiety of the molecule

with formation of amidinylhetarylphosphines 10 (Scheme 4)|3A3).

„ A 0- R2PHal

(T<3c"~™'2 Py;NE'3
-NEt3*HHal

X-Y
10

R = Hal, Et2N , Ph ; X, Y = N , HC , R'C ;

Scheme 4
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In many of these cases the phosphorylation could be

accomplished not only by PHal3, but also by less

reactive arylhalidophosphines and amidochlorophosphites (Scheme 4).

Similar transformations have also been carried out with

pyrazolyl- and 1,2,4-triazorylformamidines. Phosphorylation of

N,N-dimethyl-N'-hetarylformamidines can also be used in syntheses of

trihetarylphosphines.

Introduction of dihalidophosphino- moiety at the neighbour to the

amidine position and its further transformation into reactive nucleophilic

(ylide, phosphazohydride) function leads to compounds 11, which undergo

intramolecular transamination to furnish novel condensed heterocyclic

systems 12 (Scheme 5)'5'.

R2N
intramolecular

heterocyclization

-Me2NH

X = N , Ar'C , HC

Scheme 5
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