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CONVERSION O F  1-(0-NITR0ARYL)ALKYL p-TOLYLSULFONES 
INTO ISOXAZOLES' 

Zhigniew Wr6hel and Mieczyslaw Mbosza' 

Institute of Organic Chemistry, Polish Academy of Sciences 
ul. Kasprzaka 44, 01-224 Warsaw, Poland 

Abstract-Partial reduction of o-nitrobenzyl p-tolylsulfones in alkaline medium 
results in the formation of the nitrosobenzylsulfone carbanions which cyclize to 
isoxazoles. 

Reactions of nucleoph~les with nitroarenes can proceed in a variety of ways.' Among them there are some 

examples of reactions resulting in the formation of henzisoxazoles (anthranile~).~ The process proceeds 

apparently via conversion of the d' adducts of the nucleophiles to nitroarenes into the nitroso compound which, 

upon deprotonation, enter intramolecular addition-elimination process. 

Scheme 1 

One can therefore suppose that nitrosoarenes containing CHRY substituents in the ortho position, where Y is 

a potential leaving group, should enter in alkaline media the transformations similar to that shown on Scheme 

1 to give the corresponding henzisoxazoles. 

For testing this hypothesis the most convenient model compounds appeared to be o-nitrobenzyl p-tolylsulfones 

(1) which are readily available via the vicarious nucleophilic substitution of hydrogen (VNS) in nitroarenes.' 

'Dedicated to Professor Rolf Huisgen on the occasion of his 75" birtday 
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These compounds upon reduction to the nitroso compounds and treatment with a base should give the 

carbanions able to cyclize to the isoxazoles. 

The substantial difficulties in realization of this hypothesis are due to the fact that nitrosoarenes are usually 

reduced faster than the corresponding nitroarenes. In the cases of sulfones (1) it was supposed that the reduction 

carricd out in a basic media, such that the nitroso- hut not the nitroarylmethylsulfones (which are expected to 

he weaker CH acids) are deprotonated, should he arested on the nitroso compound stage hence allow the desired 

transformation to occur. 
Scheme 2 

1 a-f / 

Ti N'O 

NO, R hZ / bz / 

/ dR + @&R 

+TS OPh 

Table 1 

Entry Substrate X Z R 
Products, Yield (%) 

time (h) 2 3 

1 l a  CH CH CH, 10 73 
2 l b  CH CH C ~ H ~  40 28 27 
3 l c  CH CH n-C,H, 50 26 29 
4 I d  CH N CH, 32 45 29 
5 le CH N C,H, 40 30 37 

Indeed when 1-nitro-2-p-mlylsulfonylmethylnaphthalene (la) was treated with potassium phenoxide in methanol 

such process took place to give isoxazole derivative (2a), the phenoxide being the reducing agent4 and the base. 

The reaction appears to he of general character for hicyclic nitroarene derivatives (Table 1) hut we were unable 

to extend it on less active nitrohenzenes. In some cases, besides of the expected anthraniles (Z), corresponding 

4-phenoxy derivatives (3) were also obtained. These products were apparently formed via the phenoxide anion 

addition to the nitroaromatic ring followed by elimination of hydroxide anion in the process analogous to that 

shown on Scheme I. Thus the nitroso compound was generated which in turn undergoes deprotonation and 

subsequent cyclization according to the second part of Scheme 2. An alternative route including transformat~on 

of 2 to 3 via addition of phenoxide anion should be rejected on the ground of independent experiment in which 

2d treated with an excess of the phenolate failed to produce 3d. 
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EXPERIMENTAL 
Melting points are uncorrected. The 'H-nmr spectra were measured on Varian Gemini (200 MHz). Chemlcal 
sh~fts were expressed In ppm using TMS as reference. Coupling constants were expressed in hertz (Hz). The 
mass spectra were obtained on AMD-604 (AMD Intectra GmbH Germany). Column chromatography was 
performed on silica gel (70-230 mesh, Merck) using hexane-ethyl acetate (8:l to 2:I) mixtures as eluents except 
entry in 2 and 3, Table 1 when hexane-benzene (10:l) mixture was used. Nitroarylmethyl p-tolylsulfones 
(starting materials for preparation of la-e) were prepared according to the published procedure.'.' 

(5-Nitro-6-1soquino1inyl)metyl p-tolylsulfone was prepared in the same manner, yield 93.5%: mp 180-183°C 
(DMF-H,O-MeOH); 'H-nmr: 6 (DMSO-d,): 2.44 (s,3H), 5.04 (s,2H), 7.42 (d,J=8.0,2H), 7.62-7.76 (m,4H), 8.42 
(d,l=8.3,1H), 8.74 (d,J=6.1,1H), 9.51 (d,J=0.8,1H). Anal. Calcd for C,,H,,N,O,S: C, 59.64; H, 4.12; N, 8 18. 
Found: C, 59.61; H, 3.98; N, 8.12. 

Alkylat~ons of nitroarylmethyl p-tolylsulfones to la-f were performed using Mel, E a r  or n-PrBr as the 
alkylating agenu in DMF in the presence of K,CO, as a base similiarly to procedure.7 

l a :  yield 80%; mp 159-161°C (DMF-H,O-MeOH); 'H-nmr: 6 (DMSOd,): 1.73 (d,J=7.0,3H), 2.36 (s,3H), 4.60 
(q,J=7.0,1H),7.36(d,J=8.4,2H),7.53(d,J=8.4,2H),7.57-7.62(m,lH),7.69-7.78(m,2H),7.85 (d,J=8.8,lH),X.ll- 
8.19 (m,lH), 8.29 (d,J=X.X,IH). Anal. Calcd for C,,H,,N,O,S: C, 64.21; H, 4.82; N, 3.94. Found: C, 63.91; H, 
4.66: N,3.7 1 

lh: v~cld 82%: mn 162-165°C (DMF-H-0-MeOH): 'H-nmr: 6 (DMSO-d,): 0.73 (t.J=7.2.3H), 2.12-2.30 (rn,2H), 
2:3;(s,3~), 4.30~dd,~=8.1,4.7;1~),  7.% (d,~=8.3,2~),  7.49 (d ,~=8.3 ,2~y,  7.51-7.59 ( m i l ~ j ,  7.69-7.78 i m , 2 ~ ) ,  
7.82 (d.l=8.8.1H). 8.10-8.18 (m.lH). 8.29 (d.J=S.X,IH): ms (mlz): 369.323.295.214.197,186,165, 158; Anal. ~, 

Calcd for c,,H,,No,s: C, 65.021 ~ ; 5 . 1 8 ;  ~ , 3 . 7 9 .  Found: ~ , ' 64 .88 ;  ~ , 5 . 1 5 ;  N, 3.64. 

Ic: y~eld 70%; rnp 118-1 19°C (DMF-HpMeOH); 'H-nmr: 6 (DMSO-d,): 0.80 (t,J=7.1,3H), 0.80-1.30 (m,2H), 
2.12-2.26 (m,2H), 2.36 (s,3H), 4.37 (dd,k9.0,6.0,1H), 7.34 (d,J=S.I,ZH), 7.47 (d,J=8.1,2H), 7.47-7.57 (m,lH), 
7.68-7.79 (m,2H), 7.81 (d,J=8.8,1H), 8.12-8.17 (m,lH), 8.28 (d,J=X.X,lH); Anal. Calcd for C,,H,,NO,S: C, 
65.77; H, 5.52; N, 3.65. Found: C, 65.61; H.5.35; N, 3.55. 

Id: weld 72.5%: mo 155-156°C (DMF-H-0-MeOH): 'H-nmr: 6 (DMSO-d): 1.75 (d.J=7.0.3H). 2.37 (s.3H). 4.73 
(q ,~=7.0 ,1~) ,  7.3k7.41 ( m , 2 ~ ) ,  7.56-7.56 (&!H), 7.75 ' (dd,~=8.7.4.2,1~); 8.09 (d;~=9.0;1'~), 8.11 
(ddd,J=8.7,1.5,0.9,1H), 8.37 (d,J=9.0,1H), 9.10 (dd,J=4.2,1.5,1H); Anal. Calcd for C,,H,,N,O,S: C, 60.66: H. 
4.53: N, 7.86. Found: C ,  60.71; H, 4.64; N, 7.71. 

le :  yield 70%; mp 145-147°C (DMF-H,O-MeOH); 'H-nmr: 6 (DMSO-d,): 0.75 (t,J=7.6,3H), 2.30-2.80 (m,2H), 
2.36 (s,3H), 4.46 (dd,J=IO.1,5.1,1H), 7.35 (d,J=8.2,2H), 7.48 (d,J=8.2,2H), 7.54 (dd,J=8.7,4.2,1H), 8.07 
(d,l=9 0,2H), 8.38 (d,l=Y.O,IH), 9.10 (dd,l=4.2,1.5,1H); Anal. Calcd for C,,H,,N,O,S: C, 61.60; H, 4.90; N, 
7.56. Found: C, 61.66; H, 4.86; N, 7.48. 

If: vield 40%: mD 134-13S°C (DMF-H,O-MeOH): 'H-nmr: 6 (DMSO-d,): 1.74 (d,J=7.0.3H). 2.37 (s.3H). 4.78 
(~ ,J=~.o , IH) ,  7.33-7.50 ( m , 3 ~ j ,  7.53-7.36 (m,2~j, '8.03 (d,~=8.8, IH), 8 . 5  (d ,~=8:8;1~) ,  8.70 (~,J=~:o,IH), 9.55 
(d,J=0.9,IH); Anal. Calcd for C,,H,,N,O,S: C, 60.66; H, 4.53; N, 7.86. Found: C, 60.55; H.4.58; N, 7.80. 
Reaction of la-f with potassium phenoxide. General procedure: 
To a solution of potassium phenoxide (1.32 g, 10 mmol) in methanol (5 ml) powdered sulfone (1 mmol) was 
added and the mixture was refluxed with stirring for the tlme Indicated in Table I. The mixture was then poured 
onto 50 ml of satd. NH,Cl solution, extracted with ethyl acetate (3x20 ml) and products were separated via 
column chromatography. 

Za: mp 53-54°C (hexane); 'H-nmr: 6 (CDCI,): 2.76 (s,3H), 7.17 (d,J=9.2,lH), 7.21 (d,J=9.2,1H), 7.54-7.63 
(m,2H), 7.71 (dd,J=7.5,1.2,1H). 8.47 (ddd,J=7.7,0.8,0.8,IH); ms (mlz): 183, 170, 154, 140, 128, 114; Anal. 
Calcd for C,,H,O: C, 78.67: H, 4.95; N, 7.65. Found: C, 78.60; H, 4.79; N, 7.61. 

2b: oil; 'H-nmr: 6 (CDCI,): 1.47 (t,J=7.6,3H), 3.15 (q,J=7.6,2H), 7.17 (d,J=9.2,1H), 7.25 (d,J=9.2, IH), 7.51- 
7.65 (m,2H), 7.66-7.73 (m,lH), 8.46-8.50 (m,lH); ms (mlz): 197, 182, 168, 154, 140, 127, 113; HRMS: Calcd 
for C,,H,,NO: 197.0841. Found: 197.0839. 
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3b: oil; 'H-nmr: 6 (CDCI,): 1.39 (t,J=7.6,3H), 3.03 (q, J=7.6,2H), 6.58 (s,lH), 7.08-7.20 (m,3H), 7.34-7.44 
(m32H), 7.58-7.70 (m,2H), 8.08-8.18 (m,lH), 8.48-8.58 (m,lH); ms (dz ) :  289, 274, 261, 246, 233, 227, 212, 
184, 167, 156; HRms: Calcd for C,,H,,NO,: 289.1103. Found: 289.1101. 

2c: oil; 'H-nmr: 6 (CDCI,): 1.03 (t,J=7.2,3H), 1.88 (qt,J:7.2,7.2,2H), 3.11 (t,J=7.2,2H), 7.17(d,J=9.2,1H), 
7.29(d3J=9.2,1H),7.52-7.66 (m,2H),7.68-7.74(m,lH), 8.46-8.51 (m,lH); ms (mlz: 211, 196, 182, 168, 154, 141, 
127; HRms: Calcd for C,,H,,NO: 21 1.0997. Found: 211.0997. 

k: oil; 'H-nmr: 6 (CDCI,): 0.98 (t,J=7.4,3H), 1.73-1.86 (m,2H), 2.98 (t,J=7.6,2H), 6.58 (s,lH), 6.98-7.21 
(m,3H), 1.73-1.86 (m,2H), 2.98 (t,J=7.6,2H), 6.58 (s,lH), 6.98-7.21 (m,3H), 7.34-7.44 (m,2H), 7.61-7.70 (m,2H), 
7.99-8.06 (m,lH), 8.50-8.58 (m,lH); ms ( d 3 :  303, 288, 275, 262, 246, 233, 198; HRMS: Calcd for 
C,,H,,NO,S: 303.1259. Found: 303.1227. 

M: mp 110-ll2'C; 'H-nmr: 6 (CDCI,): 2.80 (s,3H), 7.40-7.53 (m,3H), 8.75 (ddd,J=7.9,1.8,0.6,1H), 
8.92(dd,J=4.6,1.8,1H), ms (mtz): 184, 171, 155, 149, 141, 129; HRms: Calcd for C,,H,N,O: 184.0637. Found: 
184.0649. 

3d: mp 136-137°C; 'H-nmr: 6 (CDCI,): 2.66 (s,3H), 6.67 (s,lH), 7.15-7.25 (m,3H), 7.37-7.47 (m,2H), 7.59 
(dd,l=8.1,4.6,1H), 8.81 (dd,J=8.1,1.8,IH), 9.03 (dd,J=4.6,1.8,1H); ms (mlz): 276.275, 259, 247, 219.205, 199; 
Anal. Calcd for C,,H,,N,O,: C, 73.89; H, 4.38; N, 10.14. Found: C, 74.00; H, 4.27; N, 10.14. 

2e: mp 56-57°C; 'H-nmr: 6 (CDCI,): 1.50 (t,J=7.6,3H), 3.19 (qJ=7.6,2H), 7.42 (dd,J=9.4,0.6,IH), 7.49 
(dd,J=8.0,4.6,1H), 7.52 (d,J=9.4,IH), 8.76 (ddd,J=8.0,1.8,0.6,1H), 8.92 (dd,J=4.6,1.8,1H); ms (mlz): 198, 183, 
169, 155, 142; HRms: Calcd for C,,H,,N,O: 198.0793. Found: 198.0779. 

2f: mp 105-108°C (AcOEt-hexane); 'H-nmr: 6 (CDCI,): 2.82 (s,3H), 7.28 (d,J=9.2,IH), 7.37 (d,J=9.2,1H), 8.28 
(d,J=4.9,1H), 8.78 (d,J=2.7,1H), 9.1 (s,lH); ms (mlz): 184, 171, 155, 142, 129; HRms: Calcd for C,,H,,N,O,: 
184.0636. Found: 184.0635. 
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