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:

0P http://www.informaworld.com/smpp/title~content=t902189982

LB\
e memecione | IMPROVED PROCEDURE FOR THE DISSOLVING METAL REDUCTION
l\\.L} PROA '-I- -I'll RES . OF ]NDOLE AND CARBAZOLE

INTERNATIONAL J. W. Ashmore?; G. K. Helmkamp®
T —— 2 University of California, Riverside, California

To cite this Article Ashmore, J. W. and Helmkamp, G. K.(1976) TMPROVED PROCEDURE FOR THE DISSOLVING
METAL REDUCTION OF INDOLE AND CARBAZOLE', Organic Preparations and Procedures International, 8: 5, 223 —
225

To link to this Article: DOI: 10.1080/00304947609355629
URL: http://dx.doi.org/10.1080/00304947609355629

PLEASE SCROLL DOWN FOR ARTICLE

Full ternms and conditions of use: http://wwinformworld.coniterns-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 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, formulae 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 danmmges whatsoever or howsoever caused arising directly
or indirectly in connection with or arising out of the use of this nmaterial.



http://www.informaworld.com/smpp/title~content=t902189982
http://dx.doi.org/10.1080/00304947609355629
http://www.informaworld.com/terms-and-conditions-of-access.pdf

12: 51 27 January 2011

Downl oaded At:

ORGANIC PREPARATIONS AND PROCEDURES INT. 8(5), 223-225 (1976)

IMPROVED PROCEDURE FOR THE DISSOLVING METAL
REDUCTION OF INDOLE AND CARBAZOLE
J. W. Ashmore and G. K. Helmkamp®
University of California, Riverside, California, 92502
We now report improved procedures for the Birch reduction of indole
(I) and carbazole (II) to the corresponding dihydroderivatives III and IV,

respectively.

III v v VI

Previously III had been prepared as an equimolar mixturel with IV and
in pure form2 (63% by gc, purified by preparative gas chromatography) by
the dissolving-metal reduction of indole in liquid ammonia. We have been

able to increase the yield of III to 80% (by nmr) on a preparative scale

‘by the slow, portionwise addition of lithium wire and methanol to a

solution of indole dissolved in methanol (one equiv.) and liquid ammonia
at -78°., 1III was isolated in pure form, bp. 102,5°/5.5 mm, mp, %0-41°,
lit.2 37-39°, by fractionation of the crude Birch-reduction product
through a spinning band column (isolated yeild, 51%).

Attempted preparation of IV by the literature procedurel gave a mix-
ture of IV and VI as a difficultly separable pair, with VI predominating.
Alteration of the procedure to the use of lithium/isopropanol/liquid
ammonia at ~78° instead of sodium/ethanol/liquid ammonia, gave IV in 73%

yield (recrystallized), mp. 222-224°, lit.® mp. 180-210°.
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EXPERIMENTAL

All reactions were conducted under a nitrogen atmosphere. Infrared
spectra were recorded on a Perkin-Elmer Model 137 spectrophotometer, nmr
on a Varian A-60D spectrometer, ultraviolet spectra (in methanol) on a
Cary 14 spectrophotometer, and mass spectra on a Hitachi Perkin-Elmer
RMU-6D spectrometer. Melting and boiling points are uncorrected.
Mallinckrodt AR-grade isopropanol and methanol were used as received.

4,7-Dihydroindole (III).-To a dry, 3-1., three-necked flask equipped with

a mechanical stirrer, Dewar condenser and gas inlet and outlet tubes were
added 176 g (1.5 moles) of indole and 66 ml (1.5 moles) of methanol. The
flask and condenser were cooled to -78° and about 2 1. of liquid ammonia
(directly from the commercial cylinder) were condensed into the flask.
Lithium wire (41.6 g, 5.95 moles) and methanol (132 ml, 3.0 moles) were
slowly added in alternating proportions. The temperature of the reaction
was maintained at -78°. After all the lithium had reacted, an nmr spec-
trum of an aliquot was taken to ensure complete reduction of the indole.
The ammonia was removed by evaporation. Distilled water (700 ml) and
ether (2 1.) were cautiously added to the residue and the phases were
separated. After the aqueous phase was extracted with two 450-ml portions
of ether, the organic extracts were combined, dried with MgSOu and fil-
tered. The crude product remaining after solvent removal was fraction-
ated through a spinning band column (48-inch, stainless steel in this
instance, although a shorter column with a Teflon band was equally
effective), yielding pure 4,7-dihydroindole as a colorless oil that
solidified on standing; yield, 92 g, 51%; mp. 40-41.5°; bp. 102.5°/5.5
mm; mp. 41-42° after crystallization from pentane (recovery very nearly
quantitative), lit.2 37-39°; nmr (CClu/TMS) § 3.11 (s, 4H), 5.81 (m 3H),
6.40 (t, J = 3Hz, 1H), 7.17 (broad s, 1H); infrared 3400 — (N-H).

1,4-Dihydrocarbazole (IV).-To a dry, 3-1., three-necked flask equipped

with a mechanical stirrer, Dewar condenser and gas inlet and outlet

tubes were added 5C g (0.30 mole) of carbazole. The flask and condenser
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were cooled to -78° and about 1.5 liters of liquid ammonia were condensed
into the flask from the commercial cylinder, Lithium wire (7.08 g, 1.01
moles) and isopropanol (100 ml) were added in alternating portions. The
reaction was maintained at -78°. An nmr spectrum of an aliquot was taken
after all of the lithium had reacted to ensure complete reduction of the
carbazole., After the ammonia had been allowed to evaporate, distilled
water (500 ml) and ether (2 1.) were cautiously added. The aqueous phase
was extracted with methylene chloride (2 x 1.0 1.). The ether and methyl-

ene chloride phases were combined, dried over MgSO filtered and concen-

u?
trated by solvent evaporation. The crude product was crystallized from
absolute ethanol (1800 ml, that had been flushed out with nitrogen) to
yield 37 g (73%) of white plates: mp. 222-22y°, lit.l 180-210°; nmr
(gs—acetone/TMS) § 3.40 (s, 4H), 5.95 (s, 2H), 6.90~7.50 (m, uH), N-H not
observed; infrared (Nujol) 3400 cm-l (N-H); ultraviolet (methanol) 226 nm

(e 21,000), 278 nm (e 4,200), 287 nm (sh, ¢ 3,500); mass spectrum m/e

169 (P+ 75%, base peak 168).
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