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Fig. 2 Sulfonyl chlorination of sulfonate-containing naphthol azo compounds and amidation of sulfonyl chlorides
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Tab.1 Reaction conditions and results of sulfonyl chlorination of sulfonate-containing naphthol azo compounds
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Tab. 2 Synthetic conditions and results of sulfonamide-containing naphthol azo compounds by sulfonyl chlorides
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Tab. 3 Influence of DMF amount to sulfonyl chlorination
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Fig. 3 Formation of Vilsmeier-Hacck intermediate and mechanism of sulfonyl chlorination
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Fig. 4 Dissolution-aid effect of DMF in the synthesis of sulfonyl chlorides
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Tab. 5 Influence of solvents’ physical properties to sulfonyl chlorination of sulfonate-containing

naphthol azo compounds
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Spectroscopic data of sulfonyl chloride-and sulfonamide-containing naphthol azo compounds

MS m/ =z (%)

384([LM+H]",100)

382([M—H] ,100),
440([M—H-+Na+Cl]~,15)

519(LM+H]1",100)

402([M+H]" ,100),
404([M+2+H]J*t,43)

424([M+Na]™ ,100),
426 ((M+Na+2]",40),
102([M+H]t .21,
104([M+2+H]",8)

* 6
Tab. 6
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1623,1 588,
2a _
1372.1 182
1614,1 558,
2b —
1374.1 165
1622.1588.1571,
2c —
1375,1 171
16.20(s, 1TH) 8. 45(d. 1H. J=8. 4 Hz).7. 89(d,2H, J=8. 8 Hz).7. 69-
3435.2 978.2 936,
3a 7.73(m,3H),7. 54-7. 58 (m., 2H) . 7. 40-7. 45 (m, 1H), 6. 75(d, 1H, ] =
1619.1 332.1 159
9.6 Hz).3. 28(qu4H, J=7.2 Hz),1. 16(t,6H, J=7. 2 Hz)
16.25(s, 1H),8. 71(d, 1H, J=8. 8 Hz).8. 15(s, 1H),7. 90(d, 1H, ] =
yp  3434:2970,2 935, 8.8 H2),7.79-7. 83 (m, 3H), 7. 50-7. 55 (m, 2H) . 7. 367, 41 (m 1HD,
Y 1617.1333,1150 7.05(d.1H,J=09.6 Hz).3.31(q4H,J=7.2 Hz),1. 16 (t,6H, J=7. 2
Hz)
16.25(s.1H) 8. 60(d, 1H, J=8. 4 Hz).8. 09 (s» TH). 7. 90-7. 95 (m,
3434,2 976.2 937,
3¢ 3H). 7.78-7. 81(m.3H).6. 94(d.,1H. J=9. 2 Hz).3. 30(q.8H, J=7. 2
1619.1 335,1 150
Hz). 1.17(t,12H.7. 2 Hz)
., 1616:1580.1378,
@ 1180.717
1607.1 5781 377,
ab —
1165,708
8.22(m.1H).8. 15(d.2H, J=8. 8 Hz).8. 04(d.2H, J=8. 8 Hz).7. 89
2 977.2 935.1 618,
5a (m.1H).7.84(d.1H. J=8.8 Hz),7. 60(d. 1H, J=8. 8 Hz).7. 56-7. 59
1335,1 160,727
(m,2H),3.31(q.4H, ] =7.2 Hz),1.20(1,6H,J=7. 2 Hz)
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(m.3H).3.30(q.4H, ] =7.2 Hz),1. 15(1,6H,J=7. 2 Hz)
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Tab. 7 Chlorine content of sulfonyl chloride-contai-

ning naphthol azo compounds
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Abstract: Chlorosulfonyl-containing naphthol azo compounds were prepared by reaction of the

corresponding sodium sulfonate (C.I. Acid Orange 7) with thionyl chloride in the presence of a

catalytic quantity of N,N-dimethylformamide and some different solvents. The yield and chemical

selectivity of chlorosulfonyl-containing naphthol azo compounds are discussed according to the

properties of different solvents. It was demonstrated that high selectivity and high yield(™> 89%)

were achieved by using benzene. toluene or thionyl chloride as solvent. Additionally, on account of

unstable properties of sulfonyl chlorides in MS and 'H NMR analyses, a new analytical method using

stable sulfonamide is put forward to testify the molecular structures of sulfonyl chlorides indirectly.

Key words: azo compound; reaction of sulfonyl chlorination; reagent of sulfonyl chlorination; solvent;

structural identification



