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Abstract

In a single-chamber electrolytic cell, platinum as the anode and cathode, dilute sulfuric acid as the
supporting electrolyte, 40wt.% hydrobromic acid in Hz0 as the reactant, 2-amino-N,3-dimethylbe-
nzamide can be highly synthesized into 2-amino-5-bromo-N,3-dimethylbenzamide by the constant-
current electrolysis under the voltage from 1.3 V to 2.0 V at room temperature. The optimum of
reaction conditions is as follows: electrolyte is H,SO4, the volume of hydrogen bromide is 8 mL,
current density is 0.4 A, the reaction voltage is 1.32 - 1.65 V, product yield is 97.3% and the cur-
rent efficiency was 88.3%.
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R ERfghT, SBHA AN ER, BRBRAIREEMBER, 40%SRBARNY, THERER, &
B, 2-FE-N3-—HEEFBAE13~2.0 VEE FERRBMBT LR RIE 2-8%-5-1]-N,3-—H
HERXEBAE. ERBAMBRI, 2-FFE-N,3- = FEEFERZ AL ERUNRAERGN: XFBREFRN
H2S04, WEN10%. 40%HBrfAi&N8.0 mL, HHHFE0.4 A, EMHEMHTRMAEN1.32~1.65V,
RATFEIRERN97.3%, HRMFE AN88.3%.

XA
AL, 2-BE-N3-“HERFBE, 2-8&-5-%-N3-“HEEFRE

1. 518

2- 5 FE-5-JR-N,3- - F L S PR IR e A A B H AR O A 77 32 A8 P PR 4T BRI 3 2 R A2 % e )
FAH BRI [1]-[3] M EE Ak 2 —, & 1A Rk AR B I s R 0 0 M R AS A E R R, BT
PASZR V2 KT

FIRT, SCHERHRIE ) 2-50 FE-5-78-N, 3- - F RO FR I I 1 5 R 77 723 [4] [5] 32 254 LA R L

(1) AR ABARF . UKESRR VAT, 2-53E-N,3- — LK L RE RS T, SRR 45°C
L 15 /N, F3F) 2-50JE-5-1R-N,3- B R kG, 72 360h 89.7%. 1% 72 I A2 B s & R AR IR AN
PR IR IR B AT ORI o, ) s R B R, T ELOBNE TR, AR T A A .

(2) EIRBRANS EAE KB BONIRART B 2-ZFE-N, 3- = B IR F I e i O\ 31 S0 TR A S A
KB, IR T RS 24~48 /NS 2-5 FE-5-1R-N,3- —HISE R RGP0 94.0%. ZIERINL SRR
A8 IR IR, 3R G RIS P AR YR T R 140 15 % T ot B B A58 5  ]

(3) N-RAR T ZBE W R IR AR o 27 VAR B R S B R, 1 ELAE S B A R = AR i, T
AT, R NJRACUT BRI B B, AP AR .

ARSCHGE TP 2-5 575N, 3- RO I fl r Ak 2 A O i, B R TR, SRR,
W, ARG, ToTE Y% 6]

2. RIS
2.1. SCIU S’ 55T
100 mL BEAR Ay B s s A, Ei4% 5.0 cm f Pt F- S BE AR, HiYE 9 ZhaoXin PS-3005D. *H Al °C

AR F Bruker AVANCE-300 MHz #Z i L4 3% A0 52 , 57775 CDClg; 204N HE A Avatar370 FT-IR
BT AT (KBr RIS TR AN EURE/E EALLL2 B4 B e R AT L3k ik Agilent
/~ 7] ff 1100 Series LC/MSD Trap 52 .

ST 2-2 3 -N, 3~ FF 3 8 B e 4 STk 7 A7) (818 R, 4R > 99.0%; oAtk A i B 4 4l
A

2.2. SLPR
{E 100 mL Hft 4% FE NN 5.0 g 2-2 56N, 3- = LS kA% . 30 mL PUSIREIE . 30 mL S H5H
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fife o A — 5 B 1) 40% 1) SR BRI, <2 J@ FHAE N 9T e AR A BH b, A BT E B 2 1.0 om, HLR SR 0.4 A,
RN E IR AR HL AR AL 5.0 /NI o SOSIES IS, IF) SR AA 2R AN [T TG K BRBR BN 1A 15 S R pH B
9 8~9, JHUERREEAIDUEMKE, A RKEEAENT S, g, FHKGGRE A SRR O, E53 2-
G JE-5-JR-N,3- - FF R FE 2 [9]-[13]

2-F F-5-JR-N,3- - H I 7% F R 1% (2-Amino-5-Bromo-N,3-Dimethylbenzamide): [ [ {£&, m.p. 135°C~
137°C (CCHRME[4] [5]133°C~135°C); "HNMR (300 MHz, CDCly): 52.14 (s, 3H, PhCHy), 2.97 (d, J = 4.8 Hz, 3H,
CHa), 5.53 (br, 2H, NH,), 6.05 (br, 1H, NH), 7.22 (s, LH, PhH), 7.31 (s, 1H, PhH); IR(KBr)v: 3467, 3352,
3300, 1626, 1611, 1561, 1544, 1466, 1384 cm s MS(m/z): 266.2 ([M + NaJ+): Anal. calcd for CoH1,BrN,O:
C44.47, H456, N11.52; found C 44.21, H4.32, N 11.29,

3. KWER5L

NG EE AT X 2- KN, 3-— F IR I LAk 2R RS, A SO SCRFHIAR L. HBr F 5
AT TS

3.1 XFFFEMRFARIRER R MAYR

F T b R HBr S R AR F4D JE5 ot I A, 7 FEL AR TR HBr 3R B 1% R R 8, D RAIE ARV S L
7 BN SRR HL AR ot DA B ARG FL e S S T FL e, /b BE BV FE . AN SCIE A NaCl. NaBr Fi#f HoSO4 A RR
HLAEE, Ferb NaCl AR R SR AR, NaBr Al HoSO, 7E1E A S RF B AR R R 0 2 5 N . W5
ZER IR 1R,

WIS RR B, SCRF A AR AR FE IR AT DA R BRI S B o 9dn, DA NaCl S RE g i B, NaCl
WP 100639 1% 209%F, #I4E N HER 1.71V FE 165V, KMAIRHEER 2.12V [#ZE 2.08 V.

ANTR) Sz 3 AR NS S FL IR SRR /], e rp DL HLSO, S FLR R I R B MG, Xl T HO 7
(TR i KT Nat B 7, H SR IF. NaCl iS5t HT NaBr, R LLISK NaBr (94> T8k
T NaCl, [FIFfHE & /R R NaCl 198 FIRERK, —SkRECN CIE 7L 8 = KT Brigg 1 [14].

XHFHABR TS A S 5 R E TR, RS SR S R, Bl 20%NaBr JySCRERLIEIUN, SR
W3 N 92.4%, Tfii 209%NaCl A SCRFHLAR B, [ R 87.3%, {HFH 10% H,SO, H S HF HLAR T,
RIS A 97.8%, MBS H,S0, K, MR EARANA ., BAR, WS T IR
W THI (1) S NP FE 5 A LA S SN, DRI 7E — 5 B [8) P 32 o 7 VRAL OB ISR . S o, B R ) FELA
SNAS FRR SR T ) Br H FHAEEL Bry 70 FROR SN, — @ f2RE B3] 7 IRsml =B, 0 TR
.

P L BERE, LA HoSO, v S RE HAR T I SN IR Sy, O L B, TR T S 2 11 e B 00
B, T PR RN R N B R SCRE FRAR T o 7RSS TH AT 0 R 346 ) 10% 01 H,SO, SR S 45 FLRR IR

3.2. SRR EX R NI

TE H,SO4 NSCHEHMRIT IR LT, SRR 2 BH AR B S 1) 8 2 B (AR R S HY B 3 S S
AR IR ARAL), AR SCHIFAL T SUURR FH 6T A 27 TRAK RN 1) S I R R AR A = I IR e o BF 95 SR
%2 iR

WFFLaE TR, B i il S0 IR R S 38 n gs, MEURER = i 4.0 mL 350 %) 10.0 mL B, X
I FIRTGE B 1,38 V kR 1.30 V, &b HR 1,72 V /NS 1.61 V. B AR ERCEAE N B [ 8
IS 1) TR T A 2 R B At R A A R [14]
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SRR H SR PR A R, SRR i 4.0 mL 3903 8.0 mL i, JRILF=IIICR
FH 90.5%3% N 97.3%; kS INEIRRH &, WRIJLFAFEE . MERRHEE2] 10.0 mL &, YR
AV Lk 5.0 mL B3840 0.2%.

3.3. AREmENKNERE

EHRAFE KRB, R AN EEN S, B RN R & SRR BRI N
S BENT 2-80 6N, 3- - F LR I Mg R AL 22 R AL (s i, F 98 T A TR N L (1.8 Ah), AN [R] HELIR
RGO AR OB BEALAE RN 3 R

WFFUEE SRR, S FE B R 5 P S i . B 0.2 A SENE] 1.0 A I, RBIFIRIAA
JEr 1.30 V N 1.45 Vv, bR/ 1.60 V EINE 2.80 V, A4S TAERER N 10% LA .

Table 1. Effects of electrolytes on the electrochemical bromination

7 1 NERME R BT RR N AR

SCFF HLAR TR (10%) SRR (V) FERINLER (%)
NaCl 10 1.71~2.12 85.6
NaCl 20 1.65~2.08 87.3
NaBr 10 1.83-2.30 90.5
NaBr 20 1.78-2.23 92.4
H.S0, 5 1.48~1.72 94.6
H.S04 10 1.32~1.65 97.3
H,S04 15 1.31~1.62 97.9

"40% HBr8.0 mL, HA R F AN LR HiA .

Table 2. Effects of hydrobromic acid on the electrochemical bromination

2. SRR EXRAFRER MAFNT

s 40%HBr (mL) SN HLE (V) PR (%)
1 4.0 1.38~1.72 9.5
2 6.0 1.35~1.69 94.1
3 8.0 1.32~1.67 97.3
4 10.0 1.30~1.61 975

"10% HzS04 30.0 mL,  HoA SRR 5% U s 3625 SR ik «

Table 3. Effects of current on the electrochemical bromination

73 EREEMBEAFRNKNEIFNE

FLIL P (A) S (V) SRS A (h) e (%) HLILAICR (%)
0.2 1.30~1.60 9.00 98.8 89.7
0.4 1.32~1.65 4.50 97.3 88.3
0.6 1.38~1.71 3.00 94.4 85.7
0.8 1.41~1.75 2.25 90.4 82.1
1.0 1.45~1.80 1.80 88.0 79.9

“40% HBr 8.0 mL, 10% H,S0,30.0 mL, JG4% 587 2 U 52 35 3% itk
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USRS i FL O P BN A, e TN R R R A R, SMICR BRAR AT RE A T LR AR
R (B0 ) B 1o P2 o P O R HE N T 46 0, YR S 7 3 2 98 it P2 /I T Y5 i1 (B 70 ) 384 e 3
B, 2R BRI T (BRI ) A AR R SOSETTT AR T A6 iR [14] o

I FRAL P SR A, AN AL RCR B 2 A, S KPR IR RE IR 21 10968 1.

HIER P HE AT LU 2, SR R LR, SR WSRO, AR Y LA ACR tBOK, (BRI
[AlHBE 2 B, B RARRE R AR, IR 0.4 A I YR tE N 2%

4, L&

(1) 7R s fditrb, SR80 S I BH RR, R SR FRLAR T, 40% SRR I B, THF NE ),
FR, 2-5HE-N3- AR R IZAE 1.3~2.0 V HL T E FL AR AT DA P S A R 220 56 -5-1R-NL,3-
FR R FR R 2

(2) &RMFAFRAL, 25 FE-N,3-— F K F I i B S IR R B AR 2 At SCREFAR TN H,SO4,
WKIE N 10%, 40% HBr HI& 8 8.0 mL, HIJiZ ¥ 0.4 A, FEILFME N RN LN 1.32~1.65 V, JRAL>=)
WA 97.3%, HIRAHE N 88.3%.

E&TH
W R T R ORI H (2011AASAE068); BT 4 1 A AR ¢ 577 KR H (GC13A108).
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