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Scheme 1  Synthesis of aromatic sulfonamides 2a ~2d
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NMR 442, TMS 7N H5
1.2 k& 2a~2d ISR

58114 100 mL B FUE AR 20 mL 0. 15 mol/L 1,3- " F it 504 ,6- I A FLFE 0 & H bt
75,20 mL 0. 1 mol/L 2,4 ,6- = ( WP 5L 2Ry iy — S I BE s, 35 CHidE 2 ~3 h, TLC BRER 2
I 2R AT SRR A o S PR RN 28 R, KN R 5 AR i, TE N R TR EE 45 0, 15 1 LR A 2a ~ 2d

D5 2 AR, WA e 2 ~3 h, W e 0 5 073 1 58 el

{44 2a: mp 146 ~ 147 °C ;IR(KBr) ,o/cm ™' :966,1162,1290,1333,1461,1560 , 1594 ,2940 ,2961 ,
3090,3120;'H NMR (400 MHz,CDCl,) ,5:1. 12(t,J =7.6 Hz,6H) ,1.90 ~1.93 (m,4H) ,2.83(s,12H) ,
4.08(t,J=6.8 Hz,4H) ,6.50(s,1H) ,8.40(s,1H) ;MS:409. 14(M + H*) (C,,H,0,S,N, ,FW 408) ; 7T,
EMT (3% €, Hyg O S,N, i1 41H) /% :N 6.80(6.86) ,C 47.21(47.06) ,H 6.76(6.86)

{44 2b:mp 126 ~ 127 °C;IR(KBr) ,o/cm ™' :963,1162,1286,1337 1467 ,1560,1597 ,2935,2958 ,
3092,3125;'H NMR (400 MHz,CDCI,) ,8:1.00(t,J =7.6 Hz,6H) ,1.53 ~1.59(m,4H) ,1.85 ~1.89(m,
4H),2.83 (s, 12H) ,4. 11 (t,J =6.4 Hz,4H) ,6.50 (s, 1H),8.40 (s, 1H); MS.:437.18 (M + H")
(CHy, 0,S,N, ,FW 436) ; TTZE 43 M7 (# C  Hy O, S, N, i 28 ) /% : N 6.36(6.42),C 49.72(49.54) ,
H7.19(7.34),

A 2¢:mp 137 ~138 °C ;IR(KBr) ,o/cm ™' :959,1162,1285,1337,1467,1560,1598 ,2936,2959 ,
3090,3100;'H NMR (400 MHz, Acetone-d, ) ,5:0.93 (t,J =7.2 Hz,6H),1.39 ~1.43 (m,4H),1.53 ~
1.56(m,4H) ,1.86 ~1.90(m,4H) ,2.81(s,12H) ,4.29(t,J =6.8 Hz,4H) ,6.96(s,1H) ,8.30(s,1H);
MS:465.21(M + H*) (CyHy O S, N,, FW 464 ) ; TCZE M (#% C, e Hyy O S, N, 312 1H) /% : N 6. 02
(6.03),C 51.53(51.72) ,H7.48(7.76)

A 2d:mp 159 ~160 °C;IR(KBr) ,o/cm ™' :966,1163,1207,1386,1461,1558 ,1595 2895 ,2953 ,
3097,3125; '"H NMR (400 MHz, Acetone-d, ) ,8:0.99(d,J =6.4 Hz,12H),1.75 ~1.80(m,4H) ,190 ~
1.94(m,2H) ,2.83(s,12H) ,4. 14(t,J =6.8 Hz,4H) ,6.51(s,1H),8.40(s,1H) ;MS.:465.21 (M +H")
(CyyHyO4S, N, , FW 464 ) ; LR /M7 (3% C i Hyy Ou S, N, i1 384H ) /% :N 5.90(6.03),C 51.79(51.72) ,
H7.63(7.76),
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Table 1 Experimental conditions of atomic absorption spectrometry

Metal ion Lamp current/mA A/nm Slit width/nm Metal ion Lamp current/mA A/nm Slit width/nm
Zn?* 8 213.9 0.7 cd** 8 228.8 0.7
Ca** 10 422.7 0.7 Mn?* 10 279.5 0.2
Ph>* 10 283.3 0.7 Co* 12 240.7 0.2
Cu?* 6 324.8 0.7 Ni?* 12 232.0 0.2
Fel* 12 248.3 0.2 't 10 357.9 0.7
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Scheme 2 Proposed synthetic mechanism of aromatic sulfonamides
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Table 2 The extraction capabilities of sulfonamide 2a ~2d toward metal cations

) Extracted percentage/%
Metal ion R/nm

2a 2b 2¢ 2d
Zn** 0.145 5.76 8.71 - 6.38
Ca?* 0.173 59.34 76.51 80. 00 46.99
Ph2* 0.181 1.23 4.69 - 2.35
Cu®* 0.132 6.98 8.76 4.68 9.82
Fe* 0.126 5.79 8.62 1.99 0.36
cd? 0.152 6.35 4.67 3.01 8.69
Mn?* 0.126 0.18 5.36 7.37 9.01
Co** 0.126 3.21 5.64 8.69 7.31
Ni2* 0.128 2.59 4.92 0.35 6.57
Y 0.128 3.46 10. 60 5.29 7.16
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Synthesis and Extraction Properties Toward Metal
Cations of 4 ,6-Dialkoxy-benzene-1 ,3-
disulfonic Acid Bis-dimethylamide

WANG Wenge, ZHANG Dechun, XIE Heping, HE Xiaomei *
( Department of Materials & Chemical Engineering , Hunan Institute of Technology , Hengyang 421002 , China)

Abstract N, N-disubstituted sulfonamide between sulfonyl chlorides and tertiary amines was discovered. Four
aromatic sulfonamides were synthesized in dichloromethane or acetone by using 4, 6-dialkoxy-benzene-1, 3-
disulfonyl dichlorides and 2,4, 6-tris ( dimethylaminomethyl ) phenol as the starting materials. The purified
products were characterized by IR, 'H NMR, elemental analysis and MS. Aromatic sulfonamides were then
applied as the extraction reagents for Ca’*, Pb>* and some transition metal cations. The primary results
showed that the aromatic sulfonamides have better extraction capability for Ca®*.

Keywords synthesis, selective extraction, dialkoxybenzene disulfonic acid bis-dialkylamide , sulfonamide



