This article was downloaded by: [University Of Pittsburgh]

On: 15 April 2013, At: 07:15

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: The New Journal for
Organic Synthesis

Publication details, including instructions for authors and
subscription information:
http://www.tandfonline.com/loi/uopp20

A FACILE SYNTHESIS OF
3-CHLORO-4-(2",27,2’-
TRIFLUOROETHOXY)BENZONITRILE

Rong Zhang ® , Xuhong Qian * & Weida Zhou *

% Institute of Pesticides and Pharmaceuticals, East China University
of Science and Technology, Shanghai, 200237, P. R. CHINA
Version of record first published: 11 Feb 2009.

To cite this article: Rong Zhang , Xuhong Qian & Weida Zhou (1999): A FACILE SYNTHESIS OF 3-
CHLORO-4-(2",2",2’-TRIFLUOROETHOXY)BENZONITRILE, Organic Preparations and Procedures
International: The New Journal for Organic Synthesis, 31:1, 110-111

To link to this article: http://dx.doi.org/10.1080/00304949909355679

PLEASE SCROLL DOWN FOR ARTICLE

Full terms and conditions of use: http://www.tandfonline.com/page/terms-and-conditions

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.

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.tandfonline.com/loi/uopp20
http://dx.doi.org/10.1080/00304949909355679
http://www.tandfonline.com/page/terms-and-conditions

Downloaded by [University Of Pittsburgh] at 07:15 15 April 2013

OPPI BRIEFS Volume 31, No. 1, 1999

A FACILE SYNTHESIS OF 3-CHLORO-4-(2',2',2'-TRIFLUOROETHOXY)BENZONITRILE

Submitted by Rong Zhang, Xuhong Qian* and Weida Zhou
(02/05/98)
Institute of Pesticides and Pharmaceuticals
East China University of Science and Technology
Shanghai 200237, P. R. CHINA

3-Chloro-4-(2',2',2'-trifluoroethoxy)benzonitrile (4) is an intermediate of potential use for the
preparation of a variety of biologically active insecticides and antibiotics.! The reported preparation 2
of 4 involves the reaction of 3,4-dichlorobenzonitrile with sodium 2,2,2-trifluoroethoxide for 18hrs in
HMPA at 150° under an atmosphere of nitrogen. We now report a mild, high yield synthesis of 4 from
1 as shown in the equation. p-Nitrobenzaldehyde (1) readily reacted with hydroxylamine hydrochlo-
ride in 85% formic acid to give nitrile 2. Compound 3 was conveniently obtained by the reaction of 2
with 2,2,2-trifluoroethoxide anion in DMF at room temperature according to the procedure described
by Idoux and Gupton.? Chlorination of 3 with chlorine (generated in sifu from the reaction of potas-
sium chlorate with hydrochloric acid) provided 4.

g Qg

OCH,CF, OCH,CF,
1 2 3 4
a) NH,OH+HCI, HCOOH  b) CF;CH,0Na, DMF  ¢) KCIO3, HCI, C;HsOH

EXPERIMENTAL SECTION

Mps were taken on a digital melting point apparatus manufactured in Shanghai. '"H NMR spectra
were obtained using a Bruker WP-100sy (100 MHz) spectrometer in (CD,),CO containing TMS as
the internal standard. Mass spectra were measured on the Hitachi M80 instrument. Microanalyses
were determined on an Italian MOD1106 analyzer. Evaporations were carried out on a rotary
evaporator in vacuo.

4-Nitrobenzonitrile (2).- A solution of 4-nitrobenzaldehyde (1, 4.53 g, 0.03 mol) and hydroxylamine
hydrochloride (2.70 g, 0.039 mol) in 85% formic acid (30 mL) was refluxed for 15 min and allowed
to cool. The mixture was then diluted with ice-water (150 mL), neutralized with 5% sodium
hydroxide solution and extracted with ether (2 x 80 mL). The ethereal extract was dried over MgSO,
and concentrated to give pale yellow plates (4.20 g, 94.6%), mp. 146.0-146.9°, lit.* mp. 146-148°.
This material was used in the next step without further purification.

4-(2',2'2'-trifluoroethoxy)benzonitrile (3).- 2,2,2-Trifluoroethanol (3.75 g, 0.0375 mol) was added
dropwise to the suspension of sodium hydride (80%, 1.13 g, 0.0375 mol) in dimethylformamide
(40mL, dried over 4A molecular sieves), and then stirred for 20 min at room temperature. After
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adding 4-nitrobenzonitrile (2, 3.7 g, 0.025 mol), the mixture was stirred at room temperature for 1
day, and added hydrochloric acid (20%, 90 mL), extracted with ether (3 x 150 mL); the ethereal layer
was washed with water (3 x 15 mL), dried over MgSO, and concentrated to yield pale yellow plates
(4.77 g, 95%), mp. 58.0-59.9°. Recrystallization from ethanol-water (3:1, v:v) gave an analytical
sample (3), mp. 60.6-61.5°, lit.* mp. 60-61°.

3-Chloro-4-(2',2',2'-trifluoroethoxy)benzonitrile (4).- A solution of 4-(2',2',2"-trifluoroethoxy)-
benzonitrile (3, 4.02g, 0.02mol) in ethanol (40 mL) was added into conc. hydrochloric acid (60 mL)
and stirred, then a solution of potassium chlorate (1.25 g, 0.01 mol) in water (48 mL) was added drop-
wise over a period of 2 hrs, the reaction temperature was maintained below 40°. After complete addi-
tion, it was stirred for another 2 hrs at room temperature. Upon cooling, the first crop was collected by
filtration. Neutralization with dilute sodium hydroxide solution and concentration of the solvent
resulted in the isolation of a second crop of product. The two crops were combined and washed with
water to give the product (4, 4.52g, 96%). Recrystallization from ethanol-water (3:1, v:v) gave 3.92g.
(83.3%) of yellow crystals, mp. 74.7-75.3°, lit.> mp. 74-75°. '"H NMR (CD,COCD,): 487 (g, J =
8Hz, 2H), 7.45 (d, ] = 8Hz, 1H), 7.75-8.05 (m, 2H). MS(EI): m/z 237, 235[M]*.

Anal. Caled for CH,CIF,NO: C, 45.88; H, 2.14; N, 5.95. Found: C, 45.86; H, 2.12; N, 5.98
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