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

=
| 4
K

s ey ) s g

VT e Y S

Phosphorus, Sulfur, and Silicon and the Related Elements

Publication details, including instructions for authors and subscription information:

Phosphorus,

S-:!-‘!f“rs and http://www.informaworld.com/smpp/title~content=t713618290
Silicon
and the Related Elements
| Preparation of Bicyclic Secondary and Tertiary Phosphines from Radical
e g Addition of Phosphine and Primary Phosphines to Limonene
1 A.J. Robertson®
2 CYTEC Canada Inc., Ont., Canada

To cite this Article Robertson, A. ].(1996) 'Preparation of Bicyclic Secondary and Tertiary Phosphines from Radical
Addition of Phosphine and Primary Phosphines to Limonene', Phosphorus, Sulfur, and Silicon and the Related Elements,
111: 1, 138

To link to this Article: DOIL: 10.1080/10426509608054767
URL: http://dx.doi.org/10.1080/10426509608054767

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-and-conditions-of-access. pdf

This article nay 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 formto anyone is expressly forbidden.

The publisher does not give any warranty express or inplied or make any representation that the contents
wi ||l be conplete or accurate or up to date. The accuracy of any instructions, fornulae and drug doses
shoul d be independently verified with prinmary sources. The publisher shall not be Iiable for any | oss,
actions, clainms, 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/10.1080/10426509608054767
http://www.informaworld.com/terms-and-conditions-of-access.pdf

19: 37 28 January 2011

Downl oaded At:

Phosphorus, Sulfur, and Silicon, 1996, Vol. 111, p. 138 © 1996 OPA (Overseas Publishers Association)

Reprints available directly from the publisher Amsterdam B.V. Published in The Netherlands
Photocopying permitted by license only under license by Gordon and Breach Science
Publishers SA

Printed in Malaysia
PREPARATION OF BICYCLIC SECONDARY AND TERTIARY PHOSPHINES
FROM RADICAL ADDITION OF PHOSPHINE AND PRIMARY PHOSPHINES
TO LIMONENE

A.J. ROBERTSON
CYTEC Canada Inc., Niagara Falls, Ont., Canada L2E 6T4

In the presence of a free radical initiator, limonene combines with a primary
phosphine to yield a 1:1 adduct (I). Initially the addition takes place at the isopro-
penyl moiety. The resulting secondary phosphine subsequently undergoes an intra-
molecular addition to produce two isomeric 2-alkyl-4,8-dimethyl-3-phosphabicyclo
[3.3.1)nonanes (11, IIT) in >85% yield. Analogous bicyclic secondary phosphines are
formed by free radical addition of phosphine to limonene. Yields are slightly lower
due to the addition of the reactive secondary phosphines to a second mole of
limonene.

A proton coupled *'P NMR spectrum of II/IIl where R=isobutyl, contained
two singlets (-50.34 and -56.62 ppm) and verified that II and III are tertiary
phosphines. The relative areas are 1:1.17. The *'P NMR spectrum of II/III derived
from limonene and phosphine contained two doublets centered at -73.31 and -97.69
ppm. The H/P coupling constants are 2.419 and 2.367 ppm. The relative areas are
1.:0.84. The corresponding >C NMR spectrum for the secondary phosphine mixture
contained twenty signals (8 CH, and 12 CH,/CH) which are consistent with the
twenty distinct carbons expected from a mixture of Il and IIL

The tertiary phosphines derived from optically pure limonene may have
potential utility as chiral catalyst ligands. The bridgehead carbon configuration at
position 5 will be fixed at R and S respectively when starting with R(+) and S(-)
limonene. Fixing the configuration at position 5 will predetermine the configurations

at2 and 8.
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