H35HEIMW W4t B K FE R Vol. 35,No. 3
2014 5% 6 A Journal of Hebei University of Science and Technology June 2014

XEHE :1008-1542(2014)03-0255-06 doi:10. 7535/hbkd. 2014yx03008

- H-5- LA B 2k -2- FP SR R IR 1 45 A L 20 etk
BRELERA K B

(1T RHBRXPAEEHS 2R, TLEEE 050018;2. TEL AL FHLEETLEZTRH T,
MABEE 050018)

B EUNARARGBRARBERN 2 TENL AFN . ERCEN B KB 4-R K5
LREBE2-FPEERTHR, BRiITTFEAURERRLEFINFT ERA, FFETREAREHH
FTHAL, BB LT EEKRREELSN, BFELE S FEFEKZ IR,'H NMR = MS % # it
&8,

KBIR 4 RAS-THEBA2-FTRAEARXTE; P RIK; RBELA; EHRH
hE 4K S .R71.4 XEkIREML A

Improved synthetic process of 4-amino-5-(ethylsulfonyl)-2-
methoxybenzoic acid
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Abstract ; 4-amino-5-(ethylsulfonyl)-2-methoxybenzoic acid is synthesized from amino salicylic acid via methylation, thiocyana-
tion, reduction and ethylation, oxidation and hydrolysis reactions. The methylation reaction and the introduction method of eth-
ylthio group are investigated, and the reaction conditions of all steps are optimized. The total yield rate is 55% after optimiza-

tion, and the product and its intermediates are confirmed by IR, 'H NMR and MS,
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Fig. 2 Synthetic route of 4-amino-5-(ethylsulfonyl)-2-methoxybenzoic acid

1 SLIE4e

1.1 EENSEMRKF

SGWX-4 I P s A (b ¥ 2 B2 (A8 A PR 24 AR ) s Bruker AVANCE 1 500 MHz #% # 3t ¥R {X
(#i =t Bruker Boispin 24 ] #24L) ; T-27 R 4 1%L (8 E Bruker 24 7 #£144t) ; LC-MS2010EV {&JFE@. 3
B CH A B A AR ED

m"i%ﬁ%@(ﬂ@%@t%lﬁﬁﬁ/\11‘;51,\ BT R R ER B VIR E VUK A BAL (LA B33 B BT hL
TR AL A4 s SR — iR B ER — R R 30 0 R 438, F [RD WA K RS AL IR L H
BE .DMF 2 (A E3R50 35 R 4 A )
1.2 I
1.2.1 4HE2HEERFRFELEY 216K

f 1L =S AN EE KRR 75.0 g(0. 49 mol) \JU T HRAL%% 7.5 g(23 mmol) FIFIER 500 mL,
PR EE N 20~25 C, e M A S E4LEH 70.0 g(1. 25 mol) , SR /5 T I AL ER — H fig 126 g(1. 00 mol) , Bk R
NL%y 30 min 5 EIMAREALH 13. 0 g0. 23 moD) FIHER — H Fg 22 g(0. 18 moD) , 4E+FIREF 20~25 ‘C4k%E
B4 1.0 h, TLC BRRMUBIFF . VCAHMEB : V(ZRRZE) =2 : DRESFEEXZBNE. m&kHE
YA VKK 300 mL, B P vk T4 A A A KEE 75.0 g, R H 8550, M A 157~160 C (SCHk
fE2 .158~160 °C),

IR(KBr EF),v/cm ':3 464.7,3 363. 7(N—H),3 055. 4(GE¥F C—H),2 949. 2,2 841. 7(H % C—
H),1672.7(C=0),1 274. 9(C—0—C) ,'H NMR(CDCl, , 500 MHz),8:3. 82(s,3H),3. 85(s,3H),4. 06
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(sy2H), 6. 21(m,2H),7.72(d,J=8.5 Hz,1H), MS(ESD :m/z=182. 0(M+H)* (458 5 x#Hk[13]
—%0.,
1.2.2 4 HE2HEESTEMERFRFBEULEY DBER

M1 L = EEA A R (G A8 2)64. 0 g(0. 35 mol) (B ELER 4% 64. 0 g(0. 84 mol) I FH X 440 mL,
HFFRE 0~5 C,lMEAIRE 67.0 g (0.42 moD) A 200 mL H EEIE , N5 5 FHE = 5~10 C4kse
WL 2.5 h, TLC BRRMUBIFH . VCAMED : V(ZERRZE =2 : D%ELE.HINEMN KRR S 8K
VW, VA pHEZE P, 08 T B A AR E K 78.0 g, It R 922, 15 5k 181~184 °C (CHk[13]{E
7 180~184 C),

IR(KBr FEF) s»/cm ™' ;3 444.1,3 325. 5(N—H),2 938. 3,(O—CH;),2 155. 7(—CN),1 672. 7(C=
0),'H NMR(CDCl, ,500 MHz),8:3. 85(s,3H),3. 88(s,3H),4. 89(s,2H),6. 30(s,1H),8. 10(s,1H),
MS(ESD :m/2=238. 9(M+H) " (R 53wk 13]—F0) .

1.2.3 4HFE2HERE S ZHREFFRFBEUELEY LA

M 1L =08 mA KA 80.0 g (0.34 moD) il DMF 300 mL, ZEHriE BF 15~20 °C ¥ oAl {k
(&1 3)50. 0 g€0. 21 moD) 43#t in A 2 S RL W » A S8 e J5 4R S $E 24 0. 5 h, 4EREIR B 20~25 °C, i m
iR — Z.HE 39.0 g (0.25 mol) , k& Hi 4 1.0 h, TLC BRREM (BFN . VCAMB) : V(ZBRZE) =
1 DELRE, MK FEEMA 400 mL 7KK, SR S8, T B, SR EAHRER 4.0 g, LR K
87% , J& M 108~111 C,

IR(KBr FEA) ,v/cm '3 458. 5,3 350. 2(N—H),2 954. 3, (O—CH,),2 930. 7(—CH,—), 1 690. 4
(C=0),"H NMR(CDCl, ,500 MHz),8: 1.20(t,3H),2. 67(q,2H),3. 83(s,3H),3. 86 (s,3H), 4. 82(s,
2H),6.25(s,1H),8.00(s,1H) , MS(ESD :m/z=241. 9 M+H)* (R 53xmr[12]—%).

1.2.4 4-FWES-CHBE-FEEFFRIELEY HHE K

M1 L = aEA A S E R A 4)72.0 g(0. 30 mol) 48R4 0. 36 g(0. 001 mol) FI FH fE 300 mL,
HERFEEE 10 CLUT, Z 8T 90 mL 30 % (ARFRS 0 B WA K , e B JE FHR E 30~35 CURLEfi A
1.0 h, TLC BN BFF.VCEMED : VIZRZED =2 @ DE2F . KIFTRERHEM 10% FEH
O MR R KER, AR SRE R, Y BN NAKGRRE  BEiH SR TR, S En
REMEK 76.0 g, UK 92% 455N 139~142 C,

IR(KBr JER) ,v/cm ':3 444, 0,3 331. 9(N—H),2 952. 3(0O—CH;),2 930. 7(—CH,—), 1 703. 4
(C=0),1 330.3(S0,),'H NMR(CDCl, ,500 MHz),48:1. 29(t,3H),3.13(q,2H),3. 83(s,3H),3. 90 (s,
3H),5.52(s,2H),6.20(s,1H),8. 26(s,1H), MS(ESD :m/z=273. 9(M+H) " (R 5x#k[12]—30.
1.2.5 4HZESCHEBE2-HEAERTFRUELEY DGR

[l 500 mL = O H i AR & L4 16. 0 g (0. 40 moD FIK 150 mL, Hi ¥ Z B E , R 5K AL EY
5)55. 0 g(0. 20 mol) BV B RIA W o, BEFFIRELE 50 CTAL AL 1.0 h, TLC B R b RIFH VR
WEE © V(ZRZED =1 DE2E,EHEE 10 CUT,HmmEmHRmA Y pHEZ 4.5 246, B
U8 T, R E A E A 45.0 g, IR K 8820 48 H 0 148~152 “C (CHRL121MH M 148~152 °C),

IR(KBr FEF) s»/cm ™' :3 427.4,3 357. 6(N—H), 3 233. 9(—OH),2 950. 1(O—CH,),1 698. 1(C=
0).,'H NMR(CDCl, ,500 MHz),8: 1.28(t,3H),3.12(q,2H),4. 05(s,3H),5. 75(s,2H) ,6. 27(s,1H),
8.47(s,1H), MS(ESD :m/2=259. 9(M+H)* (%558 5xmk[11]—30.

2 HR5HE

2.1 4 SE2C-FEEXPRPFEANFHER
2.1.1  AHEE R AAL I I T 22 15 A £ A B X L B 1] B 8

T S B A HP e BLAN SRS o AR 5 A8 HE A1 2t B S O I T S S, WO R BB IR S [ . SOk 11 ]
o B AR B AR AL TR B B 5 ROR N B EK BRI R B LB 1 ¢ 1, oA SURROR 48 B Al % R AR AL 30) O 6 5
BRUUT ZRALER SN oA AR IR 1. 2.1 5 B DU T 2R R Ak B P B X s oz B[R] B9 8 i L3R 1
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Tab.1 Effect of amount of tetrabutyl ammonium bromide on reaction time

m(P T HRAE) © mHREEKGR) 0 : 100 5 : 100 10 : 100 20 : 100 50 : 100 100 : 100

JZ LAY [E]/ min 200 120 90 90 90 90

MFE 1A LR, 400 T 3Rk ek 53 KGR A & R F 10%8F, & B B R 2846, % B 3]
BAMN T HRRAEAES KA BRESFRERE, BEHERN 1008 R&iT.
2.1.2 B YrREC B R MR B B R

B — H R 5 0 S K A R M 4 R Y B E X R R I R A S M e K, SCRRC12 4R B AR BR — I BR EALAE 1
WK A R S5 A B B R R R T K R AR, R R AT A 2 YR AL R, BT DA n(BRER —H R
nOFEEKBBOM KT 2 + 1, FNFERRMAT. HEGHRR_FEHAER KRS ME LR LR R, KR
SRR, R _F RS A KGROYROE L, HMA4R 1. 2. 1, R _F iS5 EEKHRY
W) R Y B b o SR ISR A B e LR 2,

22 HRHERSREEKEG YA

Tab.2 Effect of ratio of reactants on the yield

n(RB_HED : nHEIEAKBHIR) 2.1:1 2.2 :1 2.3 :1 2.4 : 1 2.5 11 2.6 11
R BIYCER /% 79.3 80.5 82. 2 85. 2 83.9 82.1

M 2 PR AR . nGRER —HED @ n(NEZEKBRR = 2.4 @ 1, REH.
2.1.3  ZrHtAmELETJE Ho Xk BN R B R
LE R RIS B AR — R AT LR R BE R e S L A e R 1 IR BRI B R = L IR
B R A 7 A B AT 1, AR SCTE 1. 2. 1 AR T RER T 2 2 #ARLRT /G Ho X% R R R R . L
% 3,
A 3 BB JBA Ve xR R F 4 %R

Tab.3 Effect of ratio of reactants on the yield

2 R RS K 0.65 : 0.35 0.75 : 0.25 0.85 : 0.15 0.90 : 0.10 0.95 : 0.05
RBYCER/ % 80. 3 82.5 85.2 81.1 79.7

M 3 FATLIEH  EmMASE/AH MR _ F R EEN 85 Xb, RN KRR, R &I, TR
B 2 I AE R A P HEAT B R LD B T IR,
20004 [ ek ) A I BE X B L ML F B i (LR 4 TSR 5)
R4 BB B SRR 8 Y

Tab. 4 Effect of reaction time on the yield

R 3 Bt 18]/ min 50 70 90 110 130 150
KRB ER /% 75.3 83.5 85.7 80.8 76.9 74.3

RS REREMNREKEGYH

Tab.5  Effect of reaction temperature on the yield

IR BE/C 10~15 15~20 20~25 25~30 30~35 35~40
R/ % 73.3 82.5 85.1 83.9 80.9 76.1

MR A TR 5 AT LAE Y« S0 I B8 Ao AR 3 O P [8] a4 » JBURE BORE S 58 4 5 SO I B 3 v S o ik (]
A R U B B s R A . SEBR AR, LA 90 min, 20~25 C R AA .
2.2 4E8E2CAEES-ZREXFRFE(LAW I HNERFHER

Xt F B 23 B 51 2 EOCHERER 2 R B SRR LR IR A AR T K J5 P 5 9R 2 e B R SEBLAY , SRR 12 ] 7
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RBENR ZHedh X 38.4 °C, RMRE SR H K BB & 5. AXS%CE13]—3CHk[18], ¥ A Jjuk
BRACHIEHE R REE RS, A SRR LR RS Y 4. ZTERER R R,
2.2.1 B FIN W E R R

CERLI2 ME R AR R R HET EREAZERILPEAR R, ZREEN -EE-2-FEE5S-R
B PR I A — B R P ER BV R 2 B M AR AN BB . 275 SCRR (15 1 DMF AR 8 %57, fif ) o 7%
B R B IR AR E] 8704,
2.2.2 RISLYPRHEC H X S BT HACER B 2

LR RAIK G RN EEY 3 Yy B A9 B X Sz W3R B4 3 e AR K, BR 0 3 LG 4 S [A]  JH At 2% 14 7]
L.2.3, JUKEHALH-SHEY 3 Y5 & bt iR R B9 LR 6.

A6 MEREL AR K R YR

Tab. 6 Effect of ratio of reactants on the yield

n(JUKEBRALH) : n(b&H 3 1.3 :1 1.4 : 1 1.5 : 1 1.6 : 1 1.7 : 1 1.8 : 1
R BIYCER /% 72.3 75.5 80. 2 87.2 86.9 87.1

MR 6 FATLIE 2 nJUKEHRASD : n(bEY 3= 1.6 © 1 B MFEEB &, JLUKEH L
MERVEREEERAT S, EEE RN, EARAE, ZERIZTFERA 1.6 0 1 HBCREM.
2.2.3 VIR BE X RN IR A B R
BRI BES , Hofl 4R ) 1. 2. 3,45 R K 7,
AT REBENEEKEGH R

Tab. 7 Effect of reaction temperature on the yield

KR EE/C 5~10 10~15 15~20 20~25 25~30 30~35

KRB ER /% 77.3 82.5 88.0 85.7 83.8 81.3

MR T FATLAE H 15~20 C R iR . IR R T 8 R IR BRI S AN 52 4 5 L BE i Ry » 2B AR FF ]
RATERE - B WA 42 S » i J ORI
2.3 BRFHHRL

Hil A 3 B K B B S JE SN 9 S BR A » AR AR BR R KK S 0K pHE IR 2 P MR 1R
PRI GEF] 9200, CERIRIE R HA 8501, BIREMHIZAEY 5 WEAMKEREZE ZR-WEAK,
SCHRL6 I 5 2 AT L3 i B R UL K B R BE ot AR 42 1 L B8 458 0 2k A0 Bl SN B R AR . (BB ad SE e R
BCRAUE, R BB BB BB E, IR B FRE-NEK-ERMER. 2L RIARE
PR 23 50CR 0. 506 BB PR A » 12 SN At REAR 47 3 58 B, W ek 3] 9206, F ELil e T 2 IR A BB )T
AeF R . LAY 1 BSOS N BE-K R R, 5 b BRI, AR SC R K AR RO SR S AT L 2
LB IRAS 1 BBV D B AE 7= B B BTG R A .

FECIRGER T ZER XA R T Z#T T Ak, SUHEX BB MG 2 BT T B AR

AL RN, R B R T BN T R Ak F & L YRHEC E 4 DR AT JE e 9] SR iR
JE R 28 et 1) Xof B BE S R BG40 T HIRAb R S B K BBR B KT 1098, 356 n(FER —H
B : nGPEEABR) =2.4 : 1,0 ASEALSF MGER — F e, # 5 IR BE R 20~25 °C, )z J A [A]
4 90 min, % N R AT K 85.2%.,

B Z B AL RN A, BRI T W AR L R A R L L R IR BE N RO R S . 24 LA DMF S ¥ 5 45
n(JUKEBAAH) © nbEW 3 =1.6 : 1, RMBEHR 15~20 C,ixH KM IRATKF] 87.2%,

XFHEHR LB WMHAT T T2 KM A A, B 5 2 Tk fb ARk, SRR 55% , SO IRGE
IR 25 % A F)F
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