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Synthesis and Characterization of Sulfonamide Haptens with

Mother Nuclear Structure
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Science & Technology, Tianjin 300457, China )

Abstract: 4-acetylsulfanilyl chloride and carboxylic acid or ester containing amino group as starting materials were heated
under reflux at 90°C in the pyridine. After several hours the sodium hydroxide was added, then removed the pyridine under
vacuum and continued to reflux for several hours. Finally the pH of the mixture was adjusted with concentrated hydrochloride
acid and obtained sulfonamide haptens with mother nuclear structure. Five sulfonamide haptens were synthesized and confirmed

by 'H NMR,FT-IR, ESI-MS, which were the basis of developing the ELISA methods for detecting sulfonamide multiresidue.
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Fig. 1 Mother nuclear structure of SAs
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1.1 EENEEFKF

Bruker AV-300 1 Bruker AV-400 BUAZREIEIRIL
N FR TMS; Bruker VECTOR 22 2T #8563E4Y ; Thermo-
Finnigen LCQ Advantage I BT HAL (ESIYE ); Jb
HHET X-6 BRHUESIEN CRRIE) . 4-2 %
FEIRTHEME A | 2- 2 FE-4-EIR 1R | 6-Z IR . 4%
R 4-Z I TRMW A Fluka-Sigma—Aldrich 2%

Al MERER 2B R T B oA e, 04T T JoKAb B I
MR A AT A, EIFFR) T A F e/ D Sk e/ 5847
JRIT50) 1T Sy Y/ 00 S8k g/ 2 R 80)5 , TR Tl —
A B/ HEE, JRIFFRIV R B R/ 5K TR IR
FHEE /A VK PR
1.2 BERBIZENENESREE

T e BEAZ 25 R PR A B 2 (1] 2): 41 4-2,
Pk S LA RS (0.532 8 g, 2.28 mmol ) WEARAE T4
MERE (5 mL) o, N GRAPR, B A 25 R
B (2.12 mmol ) AYTHEILIE (6 mL ) ¥, 14 719
FEINSEEE S RN IR G YITE 90°C Rl 2 ~ 3 h, A
TLC CBIFFH T ARFREE 10 1 2 18) Wail iz oy i A 52
FHNMA NaOH (20 mL 2 mol « L), JdJERR 2 MLRE. 2
AR ZRFEENE 2 ~ 3 h ) TLCORIFF I AKFREL 15
1512 119) Wi sz R RR v J 30 =30, R ER iR
pH #| 4.0. "R OTRZHL (3 %30 mL) , GIFFH
PUAHIFFHTCK NaoSOs T4, WERR L. syt
fEREAE (200 ~300 H ) 4lifkfs Hbrdy.
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Fig.2 Synthetic route of five SAs haptens with mother nuclear structure

1.3 ¥HmE1HEK

2 He-A-EME TR LT (ML) 9GR8 2-2
FE—4-ggmk 2, 2 ( 1.00 g,6.3 mmol ) fNF ZBE( 18.4 mL)
FveEhig (3.7 mL) RGO, BRI ol 2 ~
3 h, WEBREEA]. INAZERK (19 mL) I RFR Y,
FH 6.5 mol + L™ NH,OH ¥ pH % 8.0. F=¥1H 2R LI
B (3%20 mL) , BIFAEPUH, FITEK NaxSO. T
IR BB FS R E AR (0.6946 g,59%) . TLC
CRIFFIM, AAFLEL 30 0 1), R =0.45.

FAM1 (03963 g,2.12 mmol ) , 5REBWI HFLL (4
W, OMVERARFLEE BT 2 20 £ 0.04, FEHEL
(0.1654 g, F=%24.9%, T EMA ) .TLC (JEFFFIV,
AR 10 1 0.02) R =0.35.

1.4 FHE2MEK
6—Z LML LT (M2) (A A M2 FRAEM IS
R4, 153IM2 (0.3583 g, 75%, FIEHIA ) TLC
CJEFFFIM, AAFLE16 : 1), R =0.66.
FH M2 (0.3534 g, 2.12 mmol ) , 5% BRI ¥ (a8
K, WRGERARFREL R 12 20 = 0.04, F53EHTE 2
(0.156 4 g, J=4 25.2%, I H AR ) .TLC (JEFFH
IV, &R 5 :5:0.04) R =0.76.
1.5 ¥HE3IMERK
FH 4-Z AR (0.2900 g, 2.12 mmol ) , 5REE 4
AT IR VERARFR LG 12 40 £ 0.08 4521k
J5 3 (0.4445 g, 77K 71.8%, BEMAK) . TLC (JEIT
FIV AT 1:20:0.04) , R =0.25.
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1.6 ¥HE4HWEH

H 6-Z=FC R (02777 g, 2.12 mmol ) , R YN
B, BREEVRI, WRTEIRAAR R LR 12 20 ¢
0.04.1 : 10 : 0.02 15 F K405 40 0.2158 g, 774 35.6%,
FLAERA ). TLCCRAF IV, AEFE 10 10 : 0.02),
R =0.61.
1.7 ¥HRESHER

FH4A-5 TR (0.2184 g, 2.12 mmol) , 58 W K
BT, BRBEVRI, WRPEIRAARFR LR 11 20 ¢
0.04,1:10:0.02,1 : 5 :0.01, 852405 5(0.1538
g, PR 28.1%, IR EMA ) . TLC (JBFFH IV, (AFL
Ft1:10:002) ,R =0.26.
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ASOEHUR LR R R AT T 2 Br ik, 0
ARXPEHURS AR EDR BRI T LR, SEhi s
VR JEORL A R BRI 7™ SARAIG T X BORER R 2 TR Ak
Jo . R . SEIR AR, ATREE R TSP EURPR IR TE
NHIE H AP M B AN [R). P S LRI 2 1 JEURE R R 7E Mtk
WE R AR /N, AN RE T8 20 RN T2 1 7746, Ik
HEWT : ORHR IR 2 75 R AT HH B AT TFE NI E Hh A5 A
FEHA TR HI .
2.2 RNEHEIFIFEER

Shethi) =25k . BRIRILEWINIERTL . 54- 2T
IR BEME A A5 A . WK g O 3k, HA I v
] R B 5. Nuria 554 38 921 BT 1—3 0 5 10 s [
312422 h, 44 hFI31h. Hirp, 85 T8 R N AR vk
AR5 ) M8 W P iy 3 20 V9 . VAN [ N A A
TR AR =R A B R T S A T RN,
TR S E], Y8t 720 h. A SCEEQOC NI A4 R
FOW, HFF6 ~9 h, KA T SOk, 1 HIF5ef
SEMA EARYI 7 36 AR SRR —S BR300 R
24.9%,25.2%,71.8%,35.6%,28.1%, 5 CHkEY O H
B [R)RE R 3 5
2.3 ¥HEMRIE
231 FHIR 1 EAE

2-F e —4-WEME TR CBR(M A RAE : 'H NMR
(300MHz, CDCL;) & 6.341 (s, 1H, CH.s ), 5.166 ( br,
2H, NH. ), 4.180 (q,2H,J = 7.2 Hz, OCH,CH; ), 3.560
(s,2H,COCH: ),1.270(t,3H,J = 7.2 Hz,CH; ).IR (KBr,
em’): 3420, 3282, 3144,2990, 1717, 1626, 1525, 1371,
1337,1311,1265,1172,1130, 1033, 694.MS (ESI) [1F &

FHHRLEEB 2% $H2H

T m/z 187.12 [M+H]", 100%, C;HioN,0,S: M, 186].
B 1 KA 106.1~108.1°C (HUCEISME ) .
Kewi I ULE 3, "H NMR ( 300 MHz, DMSO-d6 ) § 12.392
(br,2H, COOH,SO.NH ),7.457 (dxt,2H,/=8.7 Hz,
2.3 Hz,CH..) ,6.584(d x t,2H,/=8.7 Hz,2.3 Hz,CH.. ) ,
6.538 (s, 1H, CH-s), 5.893 (s,2H, NH,), 3.534 (s,
2H, CH.COOH ) .IR (KBr, em™): 3364, 3105, 2921,
1715, 1595, 1533, 1501, 1426, 1279, 1137, 1086, 892,
833, 687.MS (ESI) [IEEFKl: m/z 626.91 [2M+H]",
100%; 5 85 18 :m/z 311.97 [M=H] ,100%,C. H; N;04S;,
M, 313]. B8 S5 S WSS ARAE i I S H ARk
a.

— 12392
7
¥
3.534

V4
Tee e e o Hapten 1,DMSO-d6.300MHz
1))
HNC)-soNn
Y Y . Gl W CH,COOH
[ — .
= 2 %
2 8 2
= = S |
T
6.600 6.550 I J
L L ) A
= S g
3 S S =& &
= o= N
; T
10.0 6.0

8

B3 R 1 RREE
Fig. 3 'H NMR spectrum of hapten 1
232 FHR 2 e RAE
6~ % FEMHER £ FR(M2) Y RAE : 'H NMR (300 MHz,
CDCl;) 88.734 (d, 1H, /=2.1Hz, CH..v ), 8.023 (dd,
1H, J=2.1,9.0Hz, CH.cco ), 6.475 (d, 1H, /=9.0Hz,
CHucvn2 ),4.954 (br, 2H, NH, ), 4.341 (¢, 2H, /=7.2Hz,
CH:CH:0 ),1.372 (t,3H,/=7.2Hz,CH:CH.0 ).IR( KBr,
em):3414,3321,3142,2977,1692,1652,1602,1515,
1370, 1277, 1138, 950, 836, 783.MS ( ESI ) [1F &+ & :
m/z 166.69 [M+H]", 100%, CsHi0N.02, M, 166].
BRI 2 KA 290.0~292.0°C (HUCEISME ) .
EREEIDLIE 4, "H NMR (400 MHz, DMSO-d6 ) & 12.167
(br, 1H, COOH ), 8.581 (s, 1H,SO.NH ), 8.548 (d,
1H, J=4.4Hz, CH.v ), 8.057 (d x d, 1H, J=8.8 Hz,
2.4 Hz, CHucco ), 7.537 (d, 2H, J= 8.8 Hz, CH.. ), 7.070
(d, 1H, /=8.8Hz, CHu-cxi ), 6.532 (d, 2H, /= 8.8 Hz,
CH..),6.029 (s,2H,NH. ) .IR (KBr, em™ ): 3474, 3375,
3234, 2853, 1707, 1635, 1595, 1538, 1505, 1383, 1298,
1276, 1139, 1085, 959, 837, 770, 698.MS (ESI) [1E#
FE: m/z 608.78 [2M+Na] , 100%; A EFE: m/z
292.21, [M-H] , 100%, C.HuN;0.S, M, 293]. %idi 51k
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Fig. 4 'H NMR spectrum of hapten 2

233 FHJR 3 WAL
EHUR 3 KA 194.5~196.5C (UCEHIME ) .
Mt E WA 5,"H NMR (400 MHz, DMSO—-d6 ) & 7.803
(d,2H,/=80Hz, CH.),7.479 (d,2H, /=80 Hz,
CH..), 7.162 (d,2H, J = 8.0 Hz, CH.. ), 6.575 (d, 2H,
J=8.4Hz,CH.) ,6.071 (s, 2H,NH, ) .IR (KBr, em™ ):
3494, 3464, 3391, 3373, 3167, 2930, 1698, 1633, 1608,
1595, 1506, 1460, 1407, 1324, 1291, 1148, 1092, 1018,
912,834,678.MS( ESI )J1E & &l : m/z 606.86 [2M+Na]",
100%; 17 25 & : m/z 291.26 [M=H] ,100% ,C1sH1:N>0.S,
M, 292]. Fudls Sb-A YIRS RS, bl B iR
EY).
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Fig. 5 ' H NMR spectrum of hapten 3

234 ¥HJR 469 RIE

SFHUE 4 KA 133.5~134.5°C (PIEI(E) .
R WL 6,"H NMR( 300 MHz, DMSO-d6 ) & 11.957
(br,1H,COOH ),7.403 (d x t,2H,/=8.7 Hz,2.4 Hz,
CH..),7.065(t, 1H, /= 6.0 Hz, SO.NH ), 6.607 (d x t,
2H,./=8.7 Hz,2.3 Hz, CH.. ), 5.923 (s,2H,NH, ), 2.519
(d x d,2H, /= 6.8 Hz, 6.3 Hz, NHCH, ), 2.156 (t,
2H,/ = 7.4 Hz, CH.COOH ), 1.471 ~ 1.159 (m, 6H,

CH.CH.CH,).IR (KBr, em™): 3413,3326,3126,2937,
2859, 1696, 1627, 1596, 1502, 1429, 1304, 1197, 1143,
1095,1036,936,846,678.MS( ESI ) 1F & T8 : m/z 595.02
[2M+Na]", 100%; %18 F&l: m/z 285.23,[M-H] , 100%,
CHisN20:S, M, 286]. it 51L& WA FAHAT , F I
e Bk &4.

5
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Fig. 6 'H NMR spectrum of hapten 4
235 FIR 569K
EHUR 5 M 132.0~134.0°C (UCEIME ) .
Mg ULE 7,'H NMR( 300 MHz, DMSO—-d6 ) & 12.109
(br,1H,COOH ),7.423(d,2H,/=8.7 Hz, CH..),7.151
(t,1H, J=5.7 Hz, SO.NH ), 6.630 (d,2H, /=8.7 Hz,
CH..),5.957 (s,2H,NH,),2.683 (d x d,2H,/=6.0
Hz, 6.8 Hz, 6.3 Hz, NHCH. ), 2.226 (t,2H, /= 7.2Hz,
CHCOOH ),1.594( m 2H,CH,CH,CH: ).IR (KBr, em™ ):
3413, 3336, 3127, 2950, 2622, 1699, 1633, 1596, 1501,
1432, 1305, 1261, 1216, 1188, 1147, 1090, 1012, 965,
896,841,682.MS (ESI) [1E & F &l : m/z 539.05 [2M+Na]",
100%; 715 71 : m/z 257.07 [M=H] ,100%,C.10H1:N>0,S,
M, 258]. FdlE- 54 & WSS HIATE, M ILifE o B s
&Y.
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Fig. 7 ' H NMR spectrum of hapten 5
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EHUE 3 AREE & 3.383 A — i H Ak 0g,
ULEFE AR B DMSO-d6 Hh &/ ik S HGEH K HY COOH
A SONH PR p IR H B, ZR3F AR, M 8
6 ~ 8 Z [A] PR UG s ML IE R —HH A AE 8 7 ~ 8 Z[Hl;
WIS = I RAR AL | BRIE AR Y A ]
B, D BIA7ES 25,8 2.1 FId 1~2 ZIa], #EHN
FHAE.

LT HMEEI H,3500 ~ 2500 em™ 1Y 55 HL A B4 FTK
F 3000 em™ HBEAIARBLIEEIS A Bk B AP A iR S,
1700 em™ 247 (SR UGE AR IR F R FEIE 1595 em™ A4
SRR BB AR IR B, 770 em™ e AT IR
iR B, 3 S 0 34 SR it i~ 0 i i REAE R 1A 1Y

ZHNHES

ESI-MS J&—FP 3 8 il Al 7 A Ko+ 25
TR B R, PR 2SR I AT 4T 4 B 1Y)
SrFRhL. 5 P AL PR A R,
DL TE A RS Jo i P Y 0 5353 Sk H AR 00 UE 73 15
FUE[2M+H] [2M+Na] “FI[M-H] .

3 & i&

ARICLA 4 SRR LU & A L R R
s IR R IR, 78 90°CTT , S AR IE A 51, [l 45 /N et
JEdfe NaOH A5, ZEBRMENE , BRI EV N, )5
wEhmmi, AT 5 PR AR A R, A
DB R BRI B R R AL S R B
JEB AL T — o 7 46 30 FH A R . B SR TR
B BN RV R BEAZ 25 R BT R il 25, A o 2
PRI e IS 245 22 5% BH 1) ELISA J572%.
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