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One-Pot Synthesis of 2-Amino-5-halogenated-N,3-dimethylben-
zamides

Qin, Weiyan™ Liu, Bo You, Jun Ma, Jing Li, Xiang Lii, Chengcheng
(Key Laboratory of Green Chemical Engineering and Technology of College of Heilongjiang Province, College of Chemical

and Environmental Engineering, Harbin University of Science and Technology, Harbin 150040)

Abstract The synthetic method of 2-amino-5-halogenated-N,3-dimethylbenzamides is reported from
2-amino-3-methylbenzoic acid by three steps in one pot. Firstly, 8-methyl-2H-3,1-benzoxazine-2,4(1H)-dione (2) was synthe-
sized by using 2-amino-3-methylbenzoic acid (1) and  bis(trichloromethyl)  carbonate.  Secondly,
2-amino-N,3-dimethyl-benzamide (3) was prepared through the aminolysis of compounds 2 and aqueous methylamine. Lastly
the target products 2-amino-5-halogenated- N,3-dimethylbenzamides (4 ~ 6) were obtained by wusing 3 and
N-chlorosuccinimide (NCS), N-bromosuccinimide (NBS) or N-iodosuccinimide (NIS) through electrophilic aromatic substitu-
tion. This whole process does not need to separate the middle products, and the needlelike crystals of the target product can be
directly separated from water after evaporating the organic solvent under reduced pressure. The overall yield was 87%~94%,
at least 30% higher than using the substep methods which reported by early literatures. This method gets the advantages of
simple work-up procedure, milder conditions, shorter reaction time, higher yield and environ-mental friendliness, which is a

green synthetic route.

Keywords 2-amino-3-methylbenzoic acid; bis(trichloromethyl) carbonate; anthranilic diamides
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370 FT-IR 4T AP A (KBr Js i) 45, T6 %0 Mk
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1] 3000 mL —#fEH AN 3-F 3E-2-Z 3L 2K R 100
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WG R 2R FR Ve A AR R 3 AR, 2 8 R ) e
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0.66 mol NCS, NBS 5k NIS, J< iV 10 min, B nj 43515 %]
2-28 HE-N,3- — I RE-5- UK ML L 2- 20 5-N,3-— I 4E-5-
TR EEG . 2- - N,3- . F HE-5-UR RS ek s vk
Al 2 R4 VUSRI, 3% 2 €5 7 AN T A KAR e LA
REANTH, A EIEHIDE, A KTEE 3 IR, 154l

2-GHE-N3- RS- GUR L Z(4): ek 87%~
90%. m.p. 144~145 C(CCHkE"141~143 C); 'H
NMR (300 MHz, CDCly) 8: 2.15 (s, 3H, PhCH3), 2.97 (d,
J=4.8 Hz, 3H, CH3), 5.53 (s, 2H, NH,), 6.01 (s, 1H, NH),
7.09~7.10 (m, 1H, PhH), 7.17 (d, J=1.8 Hz, 1H, PhH);
IR (KBr) v: 3468, 3352, 3298, 3064, 2929, 1629, 1568,
1469, 1384 cm '; MS m/z: 221.5 ((M+Na] ™). Anal. caled
for CoH,,CIN,O: C 54.42; H 5.58, N 14.10, found C 54.31,
H 5.42, N 14.29.

2-54 HE-N3- LSRR R I (5): e 90% ~
93%. m.p. 135~137 C(CHR{E>*133~135 C); 'H
NMR (300 MHz, CDCly) 8: 2.14 (s, 3H, PhCH3), 2.97 (d,
J=4.8 Hz, 3H, CH;), 5.53 (br, 2H, NH,), 6.05 (br, 1H,
NH), 7.22 (s, 1H, PhH), 7.31 (s, 1H, PhH); IR (KBr) v:
3467, 3352, 3300, 1626, 1611, 1561, 1544, 1466, 1384
em 'y MS m/z: 2662 ((M~+Na]"). Anal. caled for
CoH;BrN,O: C 44.47, H 4.56, N 11.52, found C 44.21, H
432,N 11.29.

2-BH-N,3- T FUE-S-WIOR FREERZ(6): W% 92%~
94%. m.p. 126~127 “C; 'H NMR (300 MHz, CDCl3) §:
2.13 (s, 3H, PhCHy), 2.95 (d, J=5.1 Hz, 3H, CH3), 5.56 (s,
2H, NH,), 6.04 (s, 1H, NH), 7.21~7.22 (m, 1H, PhH),
7.46 (d, J=1.8 Hz, 1H, PhH); IR (KBr) v: 3469, 3351,
3293, 3066, 2931, 1628, 1611, 1560, 1466, 1384 cm™'; MS
m/z: 313.0 ((M+Na]"). Anal. caled for CoH;;IN,O: C
37.26, H 3.82, N 9.66, found C 37.51, H 3.55, N 9.32.

3,8- " FH LM MAIRR-2, 4-(1 H 3 H)- - Fil(7): m.p. 263~
264 °C; 'H NMR (300 MHz, CDCly) &: 2.44 (s, 3H,
PhCH3), 3.47 (s, 3H, NCH;), 7.14 (tr, J=7.7 Hz, 1H,
ArH), 7.46 (d, J=7.7 Hz, 1H, ArH), 8.01 (d, J=7.7 Hz,
1H, ArH), 9.58 (s, 1H, NH); IR (KBr) v: 3223, 3190, 3063,
2949, 1710, 1659, 1605, 1504, 1458 cm™'; MS m/z: 190
(IM]9), 105 (M—M %]*"). Anal. caled for C;oH;oN,O5: C
63.15, H 5.30, N 14.73, found C 63.31, H 5.42, N 14.39.

2 HR5tE

SIS AE IR, N 3-H I 2-F AR IR Ak, 4%
IR &R A58 N ] DUBA M A il 2-%4 %N, 3-
TR RS AR R . SRR RIUCER T 87% ~
94%, Hirp 2-%4%E-N,3- - H L5l 2K F I iR ik B
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(P45 3 LR 1.
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SE(FK 1, Entry 1).

LA B 40 s, i T ok 3-FJk-2-4
FEOR R A AT IR £S5 v (R s PR 20N, BT RA SR
NTEZLAE] 10 1 LA BEAT JORL 5 A, B ™ i
I RCR R 60%~65% (£ 1, Entries 2, 3).

THF X} sk} 3-FFE-2- S K F IR AT AR I (1) 5 i
PE, AR ORI TR 7 0 1B, SRR S IR
NRRT AR AR I BRGSO, AR 8- T -
2H-3,1- 2K - BEBR -2, 4(LH)- i (2) 7] 37 B DL ] 44 72 xS AT
. TLC Kl J5oRE s B 5842 5 (29 30 min), =il F E#H
IFa) % 8 VT IO R R R A v AR R s I A S ) R PR, [
B g R S SR B A TR AR R pH BN 8~9 B
MR, MR R - A, Zfg miE R InA s
SN JRL S B IR 1) 25% PR /K . Bl R G K I
N, PR & AR B W s R 2R e A IE . RS 10
min, TLC At s B 25 o, #3314l BEAR i) 2-28 -
N,3-Z IR F BRI (3).

R AR RAGAT A A H AR =W I X6
FINCS (NBS 5 NIS), 1 4b i 71 i f 4k 2L 458 FFE 10 min,
TLC Al 2 BH o A 5 N 56 1. L 25 28 0 [m ig 8 4
THF, K& E R EETH, B0 2-205-
N,3- = F RS- s AR R T Bk Jle (4~ 6), SRR 87% ~
94% (% 1, Entry 4).

PR 2R, PR A, A
PELR I 5y — ML AU ROV T W SR 48 0, =20 OWaT A
1 h A5 HIR R EEE WA (1) Ktk N A
THF 1) s s 26 B 4 5 176 % 71 DMF H ), H DMF
VEVAFIN, bR — BB R W 1 h AT 8K g
FRE IR, TE THF A ik s B LT 2 I 0] 52 s (2)
SCHERH R IE 1) 20— 20 2 A T K SE B, B
Tk 8-FRE-2H-3,1- 2 JFIEE -2, 4(1LH)- —H(2)7E
& KA P AN, TR B A B =4 2- 5 -V, 3- T
RHEEG)WARE T K, Wit v Vv AEAH T, Br
DU N R ARG, — B2 3 h A4 ReEE . 1m—4#
W, BT REK-THE (TR GH, RS RS %
TIRA R T, T LA =] LRI Hb % T 7K-THF

R AR IS SN (K 520

Table 1 The effects of different solvents on the reaction yield

W5 WA A JFEEYmL : g) SAGRE YC FMLEHE/min FRALEE/min GAERE/min - BCR 9%
1 DMF 5:1 50~100 30 25 60° 70
2 N 12:1 FHi 30 25 30 60
3 i 10:1 FHi 30 25 30 65
4  THF 7:1 FHi 30 25 10 89

RN BRSBTSy, H TLC VM RN * B B PR e A I SRERLE 4 530 © 60 min SR 45 OIS, # BB, A HEMEAT IS AL, 7 U7 i B S IR

R, ¢ Fa b FEAL S SR A TR MK PIT E = i ) BB
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