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

OP
_ _ NITRATION OF 2-CARBONYL-3,4-DICHLOROFURAN DERIVATIVES
s \:\L}"Illllf::';'l{;:]: e K. Yamamoto®; J. Koyanagi®; A. Tanaka?; I. Horie*; M. Ichikawa®; S. Swaminathan®; J. F. Hatcher”; G. T.

INTERNATIONAL Bryan”
The New S for Orpasic Sy 2 Faculty of Pharmaceutical Sciences, Josai University, Sakado, Saitama, JAPAN ® Department of
Human Oncology, University of Wisconsin Clinical Cancer Center, Madison, WI

To cite this Article Yamamoto, K. , Koyanagi, J. , Tanaka, A. , Horie, L., Ichikawa, M., Swaminathan, S. , Hatcher, J. F. and
Bryan, G. T.(1989) 'NITRATION OF 2-CARBONYL-3,4-DICHLOROFURAN DERIVATIVES', Organic Preparations and
Procedures International, 21: 2, 249 — 251

To link to this Article: DOI: 10.1080/00304948909356376
URL: http://dx.doi.org/10.1080/00304948909356376

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/10.1080/00304948909356376
http://www.informaworld.com/terms-and-conditions-of-access.pdf

10: 44 27 January 2011

Downl oaded At:

Volume 21, No. 2 (1989) OPPI BRIEFS

NITRATION OF 2-CARBONYL-3,4-DICHLOROFURAN DERIVATIVES
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2-Acetyl-3,4-dichlorofuran (I), 3,4-dichloro-2-(2-methyl-1,3-dioxolan-2-yl) furan (II)
and methyl 3,4-dichloro-2-furoate (IIT) were nitrated to give the corresponding new nitro
derivatives (Ia-Illa) which may serve as possible model compounds for the carcinogenic
S-nitrofurylthiazole derivatives.}
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Nitration of I was more efficient compared to I. Ia could be obtained by hydrolysis of Ila
in yields about six-fold greater than that obtained by direct nitration of I. Methy! 3,4- dichloro-
5-nitro-2-furoate was reduced using iron/acetic acid to methyl 3,4- dichloro-5-amino-2-furoate
(IV). In contrast to the amino derivatives obtained from carcinogenic 5-nitro-2-furylthiazoles
which undergo furan ring fission to yield the ketonitrile derivatives,2.3 methyl 3,4-dichloro-5-
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amino-2-furoate was relatively more stable.
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EXPERIMENTAL SECTION

Mps are uncorrected. IR spectra were recorded on a JASCO-IR 810 Infrared
Spectrophotometer and 1H-NMR spectra were taken with JNM-PMX 60SI in CDCl; with
TMS as an internal standard. MS spectra were taken using JASCO DX-300 Mass
Spectrometer. Elemental analyses were performed at Josai University.

Synthesis of 3.4-Dichloro-2-(2-methyl-1.3-dioxolan-2-yl)furan (II).- A mixture of I (10 g),
ethylene glycol (4 g) and p-toluenesulfonic acid (0.4 g) in absolute benzene (150 ml) was
refluxed to generate a calculated amount of water (1 ml). The reaction mixture was neutralized
with sodium bicarbonate and then filtered. The filtrate was evaporated and the residue distilled
under reduced pressure to give 10.8 g (87%) of a colorless liquid (II), bp. 129-1300/19 torr.
TH-NMR (CDCly), &: 7.35 (1H, s, furan Cs-H), 4.00 (4H, s, -CH,- CH;-), 1.82 (3H, s,
CHj3). MS m/Z: 222 (M*); 224 ( M*++2), 226 (M*++4).
Nitration 4-Dichloro-2-(2-methyl-1.3-dioxolan-2-yDf (a).- Fuming nitric acid (d =
1.49, 30.4 ml) was added dropwise to acetic anhydride (70 ml) below 0° with stirring
following which eight drops of sulfuric acid were added. To the above was added a solution of
I (7.4 g) in acetic anhydride (20 ml) at about -10° and the mixture was stirred for 5 hrs
(should be handled cautiously because the mixture may contain explosive acetyl nitrate). At the
end of the reaction the contents were poured into ice water and neutralized with sodium
bicarbonate. The sample was extracted with ether and the organic phase was evaporated. The
residue was dissolved in methanol (100 ml) and refluxed with sodium acetate for 1 hr to yield
ITa which was recrystallized from petroleum-benzin to afford 4.7 g (53%) of colorless prisms,
mp. 99-1019. IR: 1315-1335 and 1535-1560 (NO5).
Anal. Caled for CgH;Cl,NOs: C, 35.85; H, 2.63; N, 5.23 Found: C, 35.92; H, 2.72; N, 5.33
hesi -A -3.4-dichl -nitrofu methyl 3.4-dichloro-5-ni - f
(II1a) .- To a suspension of ITa (1.0 g) in 50% aqueous ethanol solution (100 ml) was added
dropwise 10% HCI (11.4 ml) and the reaction mixture was heated at 900 for 1 hr. After
cooling, the separated crystalline mass was collected by suction and recrystallized from
petroleum benzin to give 0.7 g (84%) of Ia as colorless plates, mp. 100-1020. The product
exhibited physical and chemical characteristics identical to those of 2-acetyl-3,4-dichloro-5-
nitrofuran obtained by direct nitration of I. However, the yield of Ia was about six-fold higher
using the ketal intermediate than obtained by direct nitration procedure.
Anal. Calcd for CgH3C1;NO4: C, 32.17; H, 1.35; N, 6.25 Found: C, 32.14; H, 1.33; N, 6.44
Nitration of methyl 3,4-dichloro-2-furoate was conducted at about -5° for 2 hrs using the
same procedure described above. The final product (IIIa) was obtained as light yellow plates
(0.5 g, 43%, mp 112-1149),
Anal. Caled for C¢H3C1;NOs: C, 30.03; H, 1.26; N, 5.84 Found: C, 30.18; H, 1.36; N, 6.01

Synthesis of Methyl 5-Aming-3.4-dichloro-2-furoate (IV).- To a solution of 1lla (2.8 g) in
acetic acid (50 ml) was added 2.0 g of iron powder. The reaction mixture was stirred at 700 for
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30 min, and then filtered. The filtrate was poured into ice water (100 ml), and neutralized with
sodium bicarbonate. The precipitate was collected by suction, washed with water and dried.
The product was recrystallized from benzene as light beige crystals (1.6 g, 67%, mp
120-1249). IR (KBr): 3430 and 3320 (NH,), 1690 (C = O) cm-1; IH-NMR (CDCly), 5: 3.95
(3H, s, CH3) 4.6 (2H, broad s, NHj); MS m/z: 209 (M*), 211 (M*+2), 213 (M*+4).

Anal. Calcd for CgHsCI;NO5: C, 34.45; H, 2.34; N, 6.7. Found: C, 34.51; H, 2.28; N, 6.81
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The title compound (OTC) has recently been identified as a non-toxic precursor for the
introduction of L-cysteine into living cells and as a stimulant of the biosynthesis of glutathione
(g-L-glutamyl-L-cysteinyl-glycine).! The preparation of OTC normally involves the use of
dangerous phosgene;2.3 in addition, we encountered inordinate difficulties in purifing OTC
prepared this way. Attempted recrystallizations from hot water2 resulted in a gum, while the
laborious modification of Shah ¢t al.3 (repeated extractions of OTC with ethyl acetate from
acidified water) gave pure OTC albeit in only 5% yield.
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