
This article was downloaded by: [McMaster University]
On: 21 December 2014, At: 07:34
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.tandfonline.com/loi/gpss20

Synthesis and Use of 6-,
7-and 8-Membered P-
Heterocycles
György Keglevich , László Töke , Kinga
Steinhauser , Tibor Novák & Krisztina
Ludányi
a Department of Organic Chemical
Technology , Technical University of
Budapest , 1521 Budapest, Hungary
b Department of Organic Chemical
Technology , Technical University of
Budapest , 1521 Budapest, Hungary
c Department of Organic Chemical
Technology , Technical University of
Budapest , 1521 Budapest, Hungary
d Department of Organic Chemical
Technology , Technical University of
Budapest , 1521 Budapest, Hungary
e Institute of Chemistry of the Hungarian
Academy of Sciences , 1025 Budapest,
Hungary
Published online: 17 Mar 2008.

http://www.tandfonline.com/loi/gpss20


To cite this article: György Keglevich , László Töke , Kinga Steinhauser ,
Tibor Novák & Krisztina Ludányi (1999) Synthesis and Use of 6-, 7-and 8-
Membered P-Heterocycles, Phosphorus, Sulfur, and Silicon and the Related
Elements, 144:1, 593-596, DOI: 10.1080/10426509908546314

To link to this article:  http://dx.doi.org/10.1080/10426509908546314

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of
all the information (the “Content”) contained in the publications
on our platform. However, Taylor & Francis, our agents, and our
licensors make no representations or warranties whatsoever as
to the accuracy, completeness, or suitability for any purpose of
the Content. Any opinions and views expressed in this publication
are the opinions and views of the authors, and are not the views
of or endorsed by Taylor & Francis. The accuracy of the Content
should not be relied upon and should be independently verified
with primary sources of information. Taylor and Francis shall not
be liable for any losses, actions, claims, proceedings, demands,
costs, expenses, damages, and other liabilities whatsoever or
howsoever caused arising directly or indirectly in connection with,
in relation to or arising out of the use of the Content.

This article may be used for research, teaching, and private
study purposes. Any substantial or systematic reproduction,
redistribution, reselling, loan, sub-licensing, systematic supply,
or distribution in any form to anyone is expressly forbidden.
Terms & Conditions of access and use can be found at http://
www.tandfonline.com/page/terms-and-conditions

D
ow

nl
oa

de
d 

by
 [

M
cM

as
te

r 
U

ni
ve

rs
ity

] 
at

 0
7:

34
 2

1 
D

ec
em

be
r 

20
14

 

http://www.tandfonline.com/action/showCitFormats?doi=10.1080/10426509908546314
http://dx.doi.org/10.1080/10426509908546314
http://www.tandfonline.com/page/terms-and-conditions
http://www.tandfonline.com/page/terms-and-conditions


Phosphorus. Sulfur and Silicon. 1999, Vol. 144-146, pp. 593-596
Reprints available directly from the publisher
Photocopying permitted by license only

© 1999 OPA (Overseas Publishers Association) N.V.
Published by license under the

Gordon and Breach Science Publishers imprint.
Printed in Malaysia

Synthesis and Use of 6-, 7-and 8-Membered
P-Heterocycles

GYORGY KEGLEVICHa, LASZLO TOKEa, KINGA STEINHAUSERa,
TIBOR NOVAKa and KRISZTINA LUDANYIb

^Department of Organic Chemical Technology, Technical University of Budapest,
1521 Budapest, Hungary and ^Institute of Chemistry of the Hungarian Academy

of Sciences, 1025 Budapest, Hungary

The synthesis of new families of P-heterocycles by reductive modifications, ring enlargement
and Diels-Alder cycloaddition is described.

Keywords: P-heterocycles; ring enlargement; reductive methods; fragmentations

In this paper, the latest results of ours in P-heterocyclic chemistry are summarized.

1. Synthesis of six-membered P-heterocycles by reductive modifications

It was observed that the catalytic hydrogenation of phosphabicyclohexanes 1 led to the

diastereomers of hexahydrophosphinine oxides 2 m . The formation of product 2 is the

result of a consecutive series of reactions involving intermediates 3-5. Decreasing the

activity of the catalyst, we could achieve that monochloro species 3 should be the main

component'2'.

87 °C. 9 bar
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594 GYORGY KEGLEVICH el al

We found that double-bonds with electron-withdrawing substituents at one end can be

easily reduced by the borane-dimethyl sulfide (BMS) reagent. Thus, the reaction of the

2,3-dihydro-lH-phosphoIe oxides with BMS followed by hydrolysis afforded the

corresponding tetrahydrophosphole oxides. Similar reaction of the 1,2-dihydro-

phosphinine oxides (6) gave the 1,2,3,6-tetrahydrophosphinines (7) in a regioselectrve

manner13'. The reductions take place certainly through hydroboration. Both the steric and

the electronic reasons stand for the enhanced reactivity of the a,p-double bond.

Cl Cl
l.,24-40"C

2.3cq.MeiS-BII3

2.,HjO '

R1. R1 R2

H Me
Me H

Y = Ph, MeO, EtO, i-PrO

It was interesting to observe that the reaction of the phosphole-oxide dimers (8) with

BMS resulted in a change in the functionality of the bridging P-centcr rather than

selective reduction of the double-bond in the 2,3-dihydrophosphole moiety.

R.

1., 63 "C
3eq.Me2S.BHj
CHCIj

2., H2O

* p ^ BH3

O* Ar

R = Me, H
Ar = Ph, 2,4,6-triMeC6H2

2,4,6-tri-i-PrC6H2

In the first step, the bridging phosphine oxide moiety in 8 is deoxygenated by the borane,

then the phosphine so obtained is complexed by another unit of borane to give

phosphine-borane 9.

2. Synthesis of seven-membered P-heterocycles by ring enlargement of tetrahydro-

phosphinine oxides

We wished to utilize the tetrahydrophosphininc oxides in the syntesis of seven-membered

P-heterocycles. The reaction of tetrahydrophosphinine oxides 10 with dichlorocarbene

afforded phosphabicycloheptanes 11. In the reaction of the 4-chloro derivative (10,

X = C1) ca. 30% of 2,3-dihydrophosphepine oxide 12 was also formed. The thermolysis
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SYNTHESIS and USE OF 6-, 7-AND 8-MEMBERED P-HETEROCYCLES 595

of the dichlorocarbene adducts (11) led, in both cases, to the same 2,7-dihydro-

phosphepine oxide (13)'41.

xjpci ci ci

CHC13

10 11 12

C = H,C1 2 2 O . C | (fromlO,X = (

Applying the dichlorocarbene ring enlargement to 3-methoxy-tetrahydrophosphinines 14,

the reaction followed an unexpected route: 2,3,6,7-tetrahydrophosphepine oxides 15

could be isolated from the reaction mixture.

c l
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- 6 0 °C
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The key-step for the formation of products 15 is the isomerisation of 1,2,3,6-

tetrahydrophosphinines 14 to 1,2,3,4-tetrahydro derivath-es 16. The next step may

involve Michael-type addition of a tricMoromethyl anion at the end of the double-bond

of 16 followed by cyclopropanation. Products 15 are formed by the opening of the

cyclopropane ring in 17 by the effect of a chloride anion.

14 - ^ - ^ MeO'| l| - " ? • MeO'l I X " . ^ _ ^ 1S
2.,-CF P

17
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596 GYORGY KEGLEVICH et al.

3. Synthesis of 2-phosphabicyclo[2.2.2]octene derivatives and their utilization in

phosphorylations

We have synthesized Diels-Alder cycloadducts 18 and 19 to utilize them in the UV light-

mediated phosphorjlation of alcohols. The alcohols were added to the reaction mixture

prior to irradiation.

R1 R2

H Me
Me H

19
O

= Ph, EtO
= Me, Et, n-Pr, i-Pr, n-Bu

Phosphinic and phosphonic esters 20 were obtained in good yields. The mechanistic

investigations suggest that beside the E-A pathway involving methylene phosphine oxide

(Y-P(O)(CHj)) as the intermediate, the A-E route is also realized. According to this, the

alcohol is added to the phosphoryl group of the phosphabicyclooctene (18 or 19) to form

an intermediate with a pentacoordinate phosphorus atom15'.

The research was sponsored by the OTKA (no. T 014917) and by the FKFP (no.

0343/1997).
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