This article was downloaded by:

On: 27 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

Organic Preparations and Procedures International
Publication details, including instructions for authors and subscription information:
http://www.informaworld.com/smpp/title~content=t902189982

UPP
o ] _ 1,2,3,4—TETRAHYDR0-1,4,d2-NAPH'IHALENE-1,4.5,6,7-8-'d6
- \:\ul '|=|:;l:ql '-II-.-I':Il{ rt:]: - Mark H. Gaston®; Duane R. Skidmore"

INTERNATIONAL * Analytical Sciences Branch, Morgantown Energy Technology Center, Oak Ridge Associated
The e Jomrmd fr Orpanic e Universities, Morgantown, WV ® Department of Chemical Engineering, The Ohio State Univeristy,
Columbus, OH

To cite this Article Gaston, Mark H. and Skidmore, Duane R.(1985) '1,2,3,4-TETRAHYDRO-1,4,d,-NAPHTHALENE-
1,4.5,6,7.8.-d ', Organic Preparations and Procedures International, 17: 2, 138 — 140

To link to this Article: DOI: 10.1080/00304948509355486
URL: http://dx.doi.org/10.1080/00304948509355486

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://ww.informaworld. confterns-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, |oan 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
will be conplete or accurate or up to date. The accuracy of any instructions, formul ae and drug doses
shoul d be independently verified with primary sources. The publisher shall not be liable 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=t902189982
http://dx.doi.org/10.1080/00304948509355486
http://www.informaworld.com/terms-and-conditions-of-access.pdf

11: 25 27 January 2011

Downl oaded At:

OPPI BRIEFS Volume 17, No. 2 (1985)
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Proposed research on coal liquefaction necessitated the preparation of

deuterium—labelled tetralin in gram quantities. Previously the most common
technique for preparing highly deuterated tetralin involved exchange of
naphthalene with a labelled strong acid, e.g., 03?04. followed by catalytic

hydrogenation with Dz.l

In this work, high—pressure hydrogenation with D,
was avoided by using tetrahydronaphthalene (1) as a starting material,
Werstiuk has prepared several deuterated aromatic hydrocarbons under
conditions of dilute acid and high temperature.2 This method was used to
effect exchange in the 5,6,7 and 8 positions of 1. The mild conditions
employed left the aliphatic ring intact. Chen et 51.3 have synthesized
several CD3 substituted benzenes by exchanging the analogous methylbenzenes

with (CD3)280 over NaH. This procedure was adapted to exchange 1,2,3,4-

tetrahydronaphthalene-s.6.7.8-d4 in the first and fourth positions.

1. HC1,D,0, 250°
2. (CD2)2SO0,NaH,850
[

L 2
From the 2IX—NMR spectra it was concluded that exchange occurred exclusively
in the aromatic and at the first and fourth positions., The average

molecular formula was estimated 1B—-NMR and MS to be c1086.39D5.61' The

extent of incorporation was estimated at 61.1 percent in the aromatic and
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79.3 percent in the first and fourth positions. Although this was
sufficient for our subsequent work,, a much higher isotopic purity cam be
achieved by repeating the exchange reaction,

EXPERINENTAL SECTION

GC-MS spectra were obtained using a Finnigan 4021 instrument. Electron
impact ionization was used for structural confirmation and chemical
jonization with CH, was used to determine relative abundances of the
molecular ions. FT-NMR spectra (7 tesla) were obtained using a Bruker WM~
300 spectrometer. Tetrahydronaphthalene was purchased from Alpha Products
and distilled at reduced pressure before use. All reaction were carried
out under a nitrogen atmosphere.

Deuteration of Naphthalene.- A mixture of 4 g (30.3 mmol) of tetrahydro-

naphthalene (1), 4 ml of D20 and four drops of conc. hydrochloric acid was
degassed by three freeze-thaw cycles and sealed in a glass tube. The tube
was heated in an autoclave to 250° for 48 hrs. To equalize the internal
pressure the autoclave was pressurized to 650 psi with nitrogen. After
completion of the reaction, the product was drawn off with a pipet and
dried over MgSO, and then Na. This process was repeated to yield 6.5 g of
1,2,3,4-tetrahydronaphthalene-5,6,7,8-dy [MS (70 eV): m/e 132-136 hH1.
This product was combined with 7.7 g (91.6 mmol) of DMSO-d, and vacuum
transferred onto 0.6 g of Nall, prepared by washing a dispersion of NaH in
mineral o0il with heptane. The mixture was stirred for 30 hrs at 85°, after
which the exchanged liquids were vacuum transferred to a Dry Ice cooled
trap. Removal of the DMSO by extraction with 80 ml of water gave 4.85 g
(73%) of 2.

lpnr (300 MHz, CDCl3): & 7.28 (1.55H), 2,97 (0.83H), 2,01 (4H); 2g-NMR
(45 MHz, CHCl3): & 7.25, 2.943 MS (70 eV): m/e 132-140 (M),
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There has been comsiderable interest in recent years in nitrostyrene
oxides and in products derived from them, For instance, o-nitrostyrene
oxide has been used as & precursor in the synthesis of o-
sitrophenylethylene acetal or ketal, a photoremoveable protective group for

1,2 It has also been used in the synthesis of

aldehydes and ketones.
benzisoxazolone, an antibacterial and antileukemic agent.2 A mechanistic
study of the ring opening of mitrostyrene oxides was the subject of another
series of articles.3 Nitrostyrene oxides have usually been made yia
lengthy, laborious or costly methods. There are essentially two existing
methods for their synthesis in the literature, The first involves the

4

reaction of diazomethane with nitrobenzaldehydes' while the second includes

1ho



