This article was downloaded by: [Columbia University]

On: 01 March 2015, At: 04:32

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

Synthetic Communications: An
International Journal for Rapid
Communication of Synthetic
Organic Chemistry

Publication details, including instructions for
authors and subscription information:
http://www.tandfonline.com/loi/lsyc20

The Reaction of 1-Nitro-4-(4-
nitrophenylsulfonylmethyl)benzen

with a,B-Unsaturated Esters

Yue Guoren # & Zhang Zheng ?

# Department of Chemistry , Zhangye Teachers'
College , 734000, Zhangye, Gansu, P.R. CHINA

b Department of Chemistry , Nanjing University ,
210093, Nanjing, Jiangsu, P.R. CHINA
Published online: 21 Aug 2006.

To cite this article: Yue Guoren & Zhang Zheng (1996) The Reaction of 1-Nitro-4-

(4-nitrophenylsulfonylmethyl)benzene with a,B-Unsaturated Esters, Synthetic
Communications: An International Journal for Rapid Communication of Synthetic
Organic Chemistry, 26:10, 2003-2008, DOI: 10.1080/00397919608003555

To link to this article: http://dx.doi.org/10.1080/00397919608003555

PLEASE SCROLL DOWN FOR ARTICLE

Taylor & Francis makes every effort to ensure the accuracy of all the
information (the “Content”) contained in the publications on our platform.
However, Taylor & Francis, our agents, and our licensors make no
representations or warranties whatsoever as to the accuracy, completeness,
or suitability for any purpose of the Content. Any opinions and views
expressed in this publication are the opinions and views of the authors, and
are not the views of or endorsed by Taylor & Francis. The accuracy of the



http://www.tandfonline.com/loi/lsyc20
http://www.tandfonline.com/action/showCitFormats?doi=10.1080/00397919608003555
http://dx.doi.org/10.1080/00397919608003555

Downloaded by [Columbia University] at 04:32 01 March 2015

Content should not be relied upon and should be independently verified with
primary sources of information. Taylor and Francis shall not be liable for any
losses, actions, claims, proceedings, demands, costs, expenses, damages,
and other liabilities whatsoever or howsoever caused arising directly or
indirectly in connection with, in relation to or arising out of the use of the
Content.

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. Terms & Conditions of access and use can be found at
http://www.tandfonline.com/page/terms-and-conditions



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

Downloaded by [Columbia University] at 04:32 01 March 2015

SYNTHETIC COMMUNICATIONS, 26(10), 2003-2008 (1996)

THE REACTION OF 1-NITRO-4-(4-NITROPHENY LSULFONYL-
METHY L)BENZENE WITH «,B-UNSATURATED ESTERS

Yue Guoren*
Department of Chemistry, Zhangye Teachers' College, 734000, Zhangye, Gansu, P.R.CHINA
Zhang Zheng
Department of Chemistry, Nanjing University, 210093, Nanjing, Jiangsu, P.R. CHINA

Abstract, Under solid-liquid PTC conditions, treatment of 1-nitro-4-14-nitrophenylsulfonyl-
methylbenzene(1) with o,B -unsaturated esters (2a-h) at 35 -75°C gave tandem addition-rearran-
gement products(3a-h). While at higher temperature(75°C), addition-rearrangement-addition pro-
ducts (4a-b) were obtained when acrylates were used. Finally a possible mechanism is proposed.

Keywords, Addition-rearrangement, Addition-rearrangement-addition, 1-Nitro-4-(4-nitro-
phenylsulfonylmethylbenzene, o, -Unsaturated esters

To date ., many reports have appeared on using sulfur compounds for organic synthesist!~i |
since Seebach and Corey'® reported the utilization of 1,3 - dithiane for preparation aldehydes and
ketones. In general, an organic sulfur compound can be used as a synthetic agent according to the
following scheme, which consists of two processes: (1) formation of a C-C bond between a sulfur
agent and an organic compound to afford an intermediate and (2) its desulfinirization
accompanied with creation of a new functional group to produce a desired product.

A novel type of tandem Michael addition-rearrangement reaction was found when p-nitrop-
henylsulfonylacetates!” reacted with o, -unsaturated esters in the system of K,CO,/DMF /TEBA,
where the formation of C-C bonds and the elimination of sulfur dioxide proceeded at the same
time in one pot. But if using the other arylsulfonylacetates'® as Michael donors, only normal
Michael addition was observed. As a new type of reaction, it should be applied widely. On this
consideration, we have continuously investigated the reaction of l-nitro-4-(4-nitrophenyi-
sulfonylmethyl)benzene(1) with o, -unsaturated esters(2). The reaction of 1-mitro-4-{4-nitro-
phenylsulfonylmethylibenzene, except for the preparation® and physical properties such as
spectra data’, has not been reported. Alkylation!'), Knoevenagel reaction!!d and Michael
addition!¥ of the other arylsulfonylmethylbenzenes and their denvatives have appeared in the
literature.

Our studies show that, under solid-liquid PTC conditions. treatment of 1-nitro-4-t4-nitro-
phenylsulfonylmethyDbenzene with o,B-unsaturated esters at 35 -75 °C gave tandem addition-re-
arrangement products . (Scheme !)
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While at higher temperature( 75°C ), tandem addition-rearrangement-addition products, which
are 2-(4-nitrophenylethyl)-2-(4-nitrophenyl)glutarates. were obtained when acrylates were used
{Scheme 2).

Results and Discussion

1, An addition-rearrangement reaction could easily occur when 1 reacted with o,B-unsa-
turated esters, which are acrylates, methacrylates, itaconates and crotonate, at 35-75 °C in the
system of K,CO,/DMF/TEBA. Attempts to react with cinnamates failed* because of steric
hindrance effects. Data from our studies(Table 1) reveal that the rate of acrylates was the fastest,
followed by methacrylates, itaconates, and then crotonate.

2; The mechanism of addition-rearrangement reaction had been discussed for p-nitrophenyl-
sulfonylacetates reacting with a,B- unsaturated estersl]. Normal Michael addition products were
not obtained in the reactior of 1 with o,p -unsaturated esters (2) under the conditions of K,CO;
/DMF/TEBA , which denotes that the rate of rearrangement is faster than addition.

3. At higher temperature! 75°C ) , one equiv. of 1 reacted with two equiv. of acrylates (4a-b)
to produce unexpected organic compounds such as 4a , which has strong infrared absorption

*Monitored by TLC, the reaction of 1 with ethyl cinnmate had ot given product after 60 hours.
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Table 1 Physical properties and data of elementary analylsis and MS for products
Prod.  Fornmla React  Yield MP. Elementary analysis Miz
No. (MW) Time (%) ¢c) found (calcd) (%)
(@) C(%) H(%) N(%)
38 CyHigNi0g 3 95 93- 5923 4.75 7.M 344(M*,0.1),314(0.9),195(100),
(344.39) ™ (59.29)(4.69) (8.14)  1£3(29.7),150(9.0),136(11.6),
106(11.6)
3 CgH; Ny 4 94 75 6049 531 7.68 v
18H18N206 358(M*,0.3),328(1.5),283(6.8),239
(358.38) 6 (6032 (5.07(7.82)  (66)209(100),181(100),163(18.5),
150(13.3),136(36.2),106(25.3)
3¢ CgHigNpOg 5 92 101- 6051 519 7.68 342(0.5),328(0.6),299(3.2),269
102 (60.32)(5.07)(7.82)  (1.2),253(1.5),209(100),177(32.3),
(358.38) 163(6.0),150(23.0),136(27.5),106
as.1,
3 CygHpNyOg  § 9% 55 6107 552 7.30 356(0.6),342(0.8),29%(5.2),270
S6 - (6127)(5.42)(7.52)  (21.7),223(100),195(36.3),177
(37241) (16.4),163(7.6),150(41.8),136
(38.3),106(17.5).
3¢ CyHpgN,0g 6 91 108- 5769 5.10 661 385(0.5),267(16.4),235(100),207
1642 109  (57.68)(4.85)(6.73)  (48.7),150(3.3),136(10.1),106(4.0).
3 CoHpgN,Og 7 90 98- 6121 626 5.88 IT7.D,323(9.7.263(12.5),221
99  (61.00)(5.98)(5.93)  (60.0),150(21.1).136(14.6),106
(472.54) (15.0)
3g  CoyHlpgN05 8 9  %0- 6108 612 3381 472(M*.0.1),442(0.7),413(1.4).371
(472.54) L (100)(5.98)(3.93) (5 8)343(3.8),323(15.1),263(61.5),
221(100).193(35.4), 150(5,5),136
(18.2),106(12.8).
5 CpgH)gNs0g 10 85 106 6035 330 7.71 358(M".0.1),342(0.3),328{0.6),299
(358.38) 107 (6032)(.07)(782)  (1.8),196(10.7),195(100),164(43.3)
150(4.1),136(29.9),106{25.2).
S CpyHyyN,0, 1 93 138 5842 532 639 +
21H5N;08 430(M",0.2),415(0.2),400(6.1),399
@3045) 139 (58359)(3.16)(631) (1 5),398(2.2),371¢14.7),370(9.0),
341(5.7),311(6.8),281(100)249
(56.2),221(26.7),150(42.3),136
(3.0),106(4.5).
4 Cy3HueN,0 1 %0  101- 60.25 598 5.98 +
23826N208 458(M7,1.0).442(2.1),428(7.1)413
(458.51) 102 (6029)(5.79(611)  (123),385(90.4),367(23.9),355
(14.6),339(40.2),336(54.9),311
(96.6),309(100),263(84.0),235
{63.3),206(72.8),150(19.0),136
(81.4),106(54.5).
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* 3a.b were obtained at a temperature of 35°C and 3c-h and 4a-b obtained at 75°C

bands (in KBr pellet ) at 1735, 1720cm" characterized to two carbonyl groups and at 1511,
1343cm! for two nitro groups. The ' HNMR (in CDCl;) spectra of 4a recorded on an AM 500
'HNMR spectrometer has shown four symmetric doublets at 830, 820, 7.53, 7.37ppm
characterized to two para-disubstituted phenyl groups, two singlets at 3.83. 3.73ppm for two
methoxy groups and one multiple band at 2.70-2.03ppm (8H) for two ethene groups (figure 1).
The stablest fragment in MS spectra (EI) of 4a is 281(M*-p-O,NC¢H,CH=CH,, 100). We assert
that the structures of 4 are as follows:

PR
CH £H, CO,R
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Table2 Data of IR, HNMR for products

Prod.  IR(cm') HNMR* § (ppm)
No. C=0 NO,

3a 1722 1516  8.23(2H, d, Ar-H, J=8.8Hz), 8.16(2H, d, Ar-H, J=8.5Hz), 7.48(2H, d, Ar-H, J=8.8Hz), 7.34(2H,
1346 d, Ar-H, J=8.5Hz), 3.70(3H, s, OCH;), 3.68(1H, t, Ar-CH, J=8.0Hz), 2.97-2.00(4H, m,
CH,CH,).
3b 1738 1519  8.40(2H, d, Ar-H, J=8.8Hz), 8.20(2H. d. Ar-H, J=8.5Hz), 7.52(2H, d, Ar-H, J=8.8Hz), 7.40(2H,
1347  d, Ar-H, J=8.5Hz), 4.20(2H, q, OCH,, J=7.0Hz), 3.66(1H, t, Ar-CH, J=8.0Hz), 2.97-2.00(4H,
. CH,CH,), 1.34(3H, t, CHy, J=7.0Hz),
3¢ 1724 1516 8.28(2H, d, Ar-H, J=8.8Hz), 8.18(2H. d, Ar-H, J=8.5Hz), 7.56(2H, d, Ar-H, J=8.8Hz), 7.37(2H.
1347 d. Ar-H. J=8.5Hz), 3.76(3H, 5, OCH,), 2.83-2.03(4H, m, CH,CH,), 1.76(3H, 8, CCH,).
3d 1728 1524 8.17(2H, d, Ar-H, J=8 8Hz), 8.07(2H, d, Ar-H, J=8.5Hz), 7.50(2H, d, Ar-H, J=8.8Hz), 7.27(2H,
1349  d, Ar-H. J=8.5Hz), 4.16(2H. q, OCH,, J=T.0Hz), 2.30-2.00(4H, m, CH,CH,), 1.63(3H, 8, Ar-
C-CHy), 1.19(3H, t, 0-C-CH,, J=7.0Hz)
3e 1746 1519  8.22(2H. d, Ar-H. J=8.8Hz), 8.07(2H, d, Ar-H, J=8.5Hz), 7.50(2H, d, Ar-H, J=8.8Hz), 7.26(2H,
1729 1346 d, Ar-H, J=8.5Hz), 3.70(3H, 5, OCH,), 3.59(3H. S, OCH,), 3.16(2H, m, COCH,), 2.50(4H, m,
CH,CHy).
3f 1732 1519 8.20(2H, d, Ar-H, J=8 8Hz), 8.07(2H, d, Ar-H, J=8.5Hz), 7.50(2H, d, Ar-H, J=8.8Hz), 7.26(2H,
1720 1346 d, Ar-H, J=8.5Hz), 5.00(2H, m, 2XOCH ), 3.10(2H, m, COCH,), 2484H, m, CH,CH,),
1.16{12H, m, 4XC-CHy)
g 1736 1517 8.23(2H, d, Ar-H, J=8.8Hz), 8.09(2H, d, Ar-H, J=8.5Hz), 7.52(2H, d, Ar-H, J=8.8Hz), 7.30(2H,
1720 1344 d. Ar-H, J=8.5Hz), 4.00(3H, 1, 2XOCH,, J=7.0Hz), 3.13(2H, m, COCH,),  2.50(3H, m,
CH,CH,Ar), 1.60{4H, t, O-C-CH,), 0.83(6H, m, 2XCH,)
3h 1733 1518 8.22(2H, d, Ar-H, J=8.8Hz), 8.07(2H, d, Ar-H, J=8.5Hz). 7.53(2H, d, Ar-H, }=8.8Hz), 7.13(2H,
1348 d, Ar-H, J=8.5Hz), 3.60(3H, s, OCH,), 3.42(1H. d, Ar-CH, J=8.5Hz), 2.66-2.00(3H, m,
CHCH,), 0.83(3H, d, C-CHj, J=6.0Hz),
4 1735 1511 8.30(2H, d, Ar-H, J=8.8Hz), 8.20(2H. d, Ar-H, J=8.5Hz), 7.53(2H, d, Ar-H. J=8.8Hz), 7.37(2H,
1720 1343 d, Ar-H, J=8.5Hz), 3.83(3H, 5, OCHy), 3.73(3H, 5, OCH,), 2.70-2.03(8H, m, 2XCH,CH,))
4 1734 1516  8.28(2H, d, Ar-H, J=8.8Hz), 8.16(2H. d, Ar-H, J=8.5Hz), 7.36(2H. d, Ar-H, J=8.8Hz), 7.37(2H,
1719 1344 d, Ar-H, J=8.5Hz), 4.37(2H, g, OCH,, J=7.0Hz), 4.20(2H. g. OCH,, J=7.0Hz), 2.83-2.08(8H,
m, 2XCH,CH,), 1.10{3H, 1, 0-C-CH,, J=7.0Hz). 1.06(3H, t, 0-C-CH,, }=7.0Hz)

¢ A mixture of CDC, and CCl, was used as the solvent

The results of elemental analysis of 4a were C; 58.42, H; 5.32, N; 6.39, which are in
agreement with the calculated values C; 58.59, H; 5.16, N; 6.51.
On the basis of experimental results, a possible mechanism via addition, rearrangement, and
then addition is proposed (scheme 3).

Experimental Section

All reagents were of reagent grade and used without further purification, All melting points
are uncorrected and measured with a Yancco MP-500 apparatus. Elemental analysis were
performed using a Perkin-Elmer 240C instrument. IR spectra were recorded on a Nicolet FT-IR
170SX spectrometer, | HNMR spectra on 2 JEOL PMX 60 SI spectrometer and an Am 400
'HNMR spectrometer where using TMS as an internal standard , and Mass spectra on a ZAB-HS
spectrometer.
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1, 1-Nitro-4-(4-nitrophenyisulfonylmethyl)benzene (1) was prepared by the method

described in the literature{*],

1.16g (4 mmol ) of 1-nitro-4-(4-nitrophenylthiomethyl)benzene 1 was dissolved in 10 ml of
glacial acetic acid at 55°C. 1.85g(4 mmol) of sodium perborate tetrahydrate was added in portions
at 70 °C over a period of 1 hour . The mixture was continuously stirred for 5 hours. The solvent
was removed under reduced pressure. The residue was treated with water. The precipitated
product was collected, washed with water and recrystallized from glacial acetic acid to give 1.16g
(91%) of analytical sample of 1. M.P. 197 -198 °C. (Lit! M.P.195°C ). IR (in KBr pellet):
1526, 1343 (NO,), 1301, 1152 (8O,)em’, ' HNMR(CD,COCD;): 8.47(2H,d,Ar-H,J=8 8Hz), 8.16
(2H.dAr-H, J=8.8Hz), 8.00(2H,d,Ar-H,J=8.5Hz), 7.53(2H,d, Ar-H,J=8.5Hz), 4.82 (2H,5,CH,)ppm.

2: Methy! 2-methyl-2,4-bis(4-nitrophenyhbutanate(3c)

To a solution of 0.64 g (2 mmol ) of 1 in 5 ml of DMF was added 0.55 g (4 mmol ) of
anhydrate potassium carbonate and 0.1g (0.44 mmol) of TEBA. The solution was stired 15
minutes at room temperature before 0.61g(6mmol) of methyl methacrylates(2c) was added. The
reaction progress was monitored by thin layer chromatography(TLC). After stirred at 75°C for 5
hours, the reaction mixture was cooled and poured into cold water. The mixture was added with
2N hydrochloric acid to PH=6.5 and extracted with dichloromethane(3:x15mil). The combined
organic phase was dried over anhydrate sodium sulfate and concentrated. The residue was
chromatographyed on silica. Elution with a mixed solvent of petroleum ether and ethyl acetate
{6:1) afforded 0.67g(92%) of 3¢ as a pale yellow nesdle M.P. 101-102°C.

3a-b.3d-h and 4a-b were synthesized by the method similar to 3¢. Their principle reaction
conditions and analytical data were listed in the table 1and table 2.
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