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Synthesis and Bioactivity of N-(5'-Bromo-4'-substituted
pyrimidin-2'-yl)phenyl Sulfonylurea

Ban, Shurong™* Niu, Congwei’ Chen, Wenbin” Li, Qingshan’ Xi, Zhen*"
(“ School of Pharmaceutical Science, Shanxi Medical University, Taiyuan 030001)
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Abstract Acetohydroxy acid synthase (AHAS) catalyzes the key reactions in the biosynthesis pathways of
branched-chain amino acids (valine, isoleucine and leucine) in plants and microorganisms, and sulfonylurea
herbicides are inhibitors of AHAS, characterized by high herbicidal activity, high degree of selectivity, and
excellent environmental safety. A series of 5-bromopyrimidinyl-containing new sulfonylureas have been
synthesized through bromination of 2-amino-4-methyl pyrimidine, followed by further modification and
then coupled with sulfonyl isocyanate. Their structures were confirmed by 'H NMR, MS techniques and
elemental analysis. Preliminary bioassay of sulfonylureas showed that the title compounds exhibited good in
vitro activities against E. coli acetohydroxy acid synthase isoenzyme AHASII but showed lower herbicidal
activities in vivo, compared with commercial herbicide tribenuron-methly.
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7a:R'=Cl, R%=H; 7b: R' = Cl, R*= OCHjg;

7¢c: R'= COOMe, R? = H; 7d: R' = COOMe, R? = OCHy;
7e: R'= COOEt, R?= H; 7f: R' = COOEt, R? = OCHy;
79: R' = OCH,CH,Cl, R*= OCHg; 7h: R' = NO,, R? = H
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1.1 EFAH

X-4 F s WA R A (b 2R e A AR A PR
N F, WV AR IE); Bruker ACP-200MHz, Bruker
Avance-300MHz il Varian Mercury Vx300MHz #% £ 4
X (DMSO-ds 8¢ CDCl; Jj#i7, TMS A H#45); Thermo
Finnigan LCQ Advantage ! LC-MS/ESI; Thermo Finni-
gan Polaris-Q ! GC-MS; Shimadzu IR-435 ZLAMGI%GAY
(KBr J& Ji7%); Elementar Vario EL JGZE 4 HT1L. -7
T ATAl, HRR OIS T K AR .

1.2 BHRLEMHEN
1.2.1  2-RH-5-78-4-F 5wz (2)89 6%,

258 -4-FIFEMEIE (1) 1.09 g(£ 0.01 mol) AL 40
mL UKEERR Y, oA 0.25 mL (£ 0.005 mol)iiiR,
SRR, EEPERE 1 h, FI AR R A AR A
R VR pHAE R 7~8, PR S REA I 3 IR, B
KH 50 mL, GIFAENZE, HIKRRE5%. &k
oy B (TRE, ST RE R A G A5 137 g,
P T3%, mop. 170~173 C(53CHkE™—20); 'H NMR
(200 MHz, CD;Cl) 6: 2.41 (s, 3H, CH3), 5.00 (br s, 2H,
NH,), 8.19 (s, 1H, H-Pyrimidine); GC-MS m/z (%): 188.25
(M", 8.55), 190.08 (M +2, 7.13).
122 2-RH-5-78-4-38 F H 5wz (3)49 6 A%

2-G4 Fk-4-FAFEIETE(1) 10.9 g (£ 0.1 mol)iFEAE 400
mL UKEERR T, FE ) HEIIN 7.6 mL(Z 0.15 mol)i, v
WORARLL L, WA 1 b, A 1600 mL 7K, 37D
Mri ETEDTUE. hig)s D & D, 50N
WHIAAT A . BT, 19 A AaEAL 4 g 7%
15%, m.p. 184 C(4MR, 53CHvE™—50; "H NMR (200
MHz, CD;Cl) d: 4.36 (s, 2H, CH,), 5.09 (br s, 2H, NH,),
8.31 (s, 1H, H-Pyrimidine); GC-MS m/z (%): 265.12 (M+—
2,38.80), 267.01 (M", 75.44), 268.98 (M"+2, 38.05).

123 2-8JK-5-12-4-72 F 2 F K% (4)49 6 %,

20 mL FFEEHIIN 21 mg(Z 0.52 mmol) NaOH,
TN 0.1 g(£) 0.37 mmol) 2-%F-5-1R-4- 17 F L WEIE (3),
Y 1 h, FEEMT S A AR 60 mg, 7
73%, m.p. 211~215 “C(53CHk{E™—50); '"H NMR (300
MHz, CD;Cl) 6: 3.53 (s, 3H, CH3), 4.51 (s, 2H, CH,), 5.20
(br s, 1H, NH,), 8.258 (s, 1H, H-Pyrimidine); GC-MS m/z
(%): 218.03 (M, 2.0), 218.06 (M " +-2).
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LC-MS A, HEHE 7502 WAL 1.3 2 FI5E 3. #501k
GRS AME. Bl b5 T7e IR (KBr) v:
2955, 2850, 1734, 1294, 1697, 1578, 1501, 1460, 1361,
1165, 756 cm .

#1 LAY 7a~7h () 'H NMR %05
Table 1 '"H NMR spectral data of compounds 7a~7h

Compd. 'H NMR (300 MHz or 200 MHz, CDCl;) &

2.63 (s, 3H, CHj), 7.45~7.60 (m, 4H, Ph, NH-Pyrimidine), 8.31~8.34 (m, 1H, Ph), 8.54 (s, 1H, H-Pyrimidine), 12.50 (br s,
72 4, NHSO,)

3.59 (s, 2H, CHy), 4.62 (s, 2H, CH,), 7.48~7.55 (m, 3H, Ph), 8.31~8.34 (m, 1H, Ph), 8.51 (br s, 1H, NH-Pyrimidine), 8.62 (s,
> Y, H-Pyrimidine), 12.68 (s, 1H, NHSO,)

2 55 (s, 3H, CH), 3.83 (s, 3H, CH;0), 7.76~7.83 (m, 3H, Ph), 8.13~8.16 (m, 1H, Ph), 8.79 (s, 1H, H-Pyrimidine), 10.82 (s,
7€ |H, NH-Pyrimidine)

3.42 (s, 3H, CH;0), 3.80 (s, 3H, CH;00C), 4.58 (s, 2H, CH,), 7.60~7.80 (m, 3H, Ph), 8.12~8.15 (m, 1H, Ph), 8.83 (s, 1H,
7d Y Pyrimidine), 10.94 (s, 1H, NH-Pyrimidine), 12.43 (s, 1H, NHSO,)

1.41 (t, J=7.54 Hz, 3H, CH,), 2.70 (s, 3H, CHs), 4.41 (q, J=7.54 Hz, 2H, OCH,), 7.64~7.72 (m, 3H, Ph), 8.33 (br s, 1H,
7e NH-Pyrimidine), 8.37~8.40 (m, 1H, Ph), 8.59 (s, 1H, H-Pyrimidine), 12.42 (s, 1H, NHSO,)

1.39 (t, J=7.54 Hz, 3H, CHs), 3.55 (s, 3H, OCHs), 4.41 (q, J=7.54 Hz, 2H, OCH,), 4.64 (s, 2H, CH,), 7.76~7.64 (m, 3H, Ph),
7t

8.11 (br s, 1H, NH-Pyrimidine), 8.38~8.41 (m, 1H, Ph), 8.62 (s, 1H, H-Pyrimidine), 12.25 (s, I[H, NHSO,)

3.61 (s, 3H, CHy), 3.81~3.84 (t, J=5.28 Hz, 2H, CICH,), 4.32~4.36 (t, J=6.03 Hz, 2H, OCH,), 4.64 (s, 2H, CH,), 6.97~
7g 699 (d,J=9.04 Hz, IH, Ph), 7.14~7.19 (t, /=8.29 Hz, 1H, Ph), 7.56~7.61 (m, 1H, Ph), 8.19~8.16 (m, 1H, Ph), 8.62 (br s,

2H, H-Pyrimidine, NH-Pyrimidine), 12.33 (s, 1H, NHSO,)

7h  2.30 (s, 3H, CHy), 7.81~7.86 (m, 3H, Ph), 8.01~8.04 (m, 1H, Ph), 8.20 (s, 1H, H-Pyrimidine)

F2 WA Ta~Th KPR ECRUTE S HTE

Table 2 Physical constants and elemental analysis of compounds 7a~7h

Elemental analysis, calcd (found)

Compd. Formula Yield/% m.p./C
C H N
Ta Cy,H;(BrCIN,O;3S 83 210 35.53 (35.22) 2.48 (2.57) 13.81 (13.70)
7b Cy3H1,BrCIN,O4S 69 177~178 35.84 (35.50) 2.78 (2.89) 12.86 (13.32)
Tc C4H3BrN,OsS 23 187~188 39.17 (39.24) 3.05 (2.91) 13.05 (12.90)
7d CysH;sBrN,OgS 54 188~189 39.23 (39.06) 3.29 (2.36) 12.20 (11.90)
Te CysH;sBrN,OsS 62 179~181 40.64 (40.22) 3.41 (3.10) 12.64 (12.27)
7t CH,7BIN,O4S 33 174~175 40.60 (40.40) 3.62 (3.48) 11.64 (11.96)
Tg Cy5H;4BrCIN,O5S 56 172~174 37.55(37.51) 3.36 (3.35) 11.68 (11.85)
Th C2H;(BrN;OsS 42 223~224 34.63 (34.41) 2.42 (2.38) 16.83 (17.06)
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Table 3 ESI-MS data of compounds 7a~7h

Compd. M, ESI-MS m/z (%)

7a 405.70 403.05 (90.10), 405.07 (100.00), 406.02 (22.29), 407.13 (39.41)
7b 435.70 433.24 (32.09), 434.32 (4.81), 435.18 (46.33), 436.25 (8.33)

7e 42925 427.31 (97.41), 428.35 (17.50), 429.21 (100.00), 430.23 (16.65)
7d 459.27 457.10 (75.48), 458.08 (8.16), 459.09 (100.00), 460.05 (10.44)

7e 443.30 441.12 (100.00), 442.18 (11.05), 443.10 (94.05), 444.00 (16.89)
7t 473.30 471.09 (90.12), 472.07 (15.11), 473.13 (100.00), 474.20 (15.21)
7g 479.73 477.08 (75.74), 478.22 (5.15), 479.07 (100.00), 480.05 (13.85)

7h 416.20 414.10 (77.18), 415.33 (9.18), 416.13 (71.96), 417.10 (8.05)
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JUkT B AHASIL (AH FAE R, I RAT 7 40w 2 K,
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Table 4 Interaction between E. coli AHAS Il and compounds
7a~Th

Compd. R! R? K®/(moleL™")
7a Cl H (2.9240.73)X 1077
7b Cl OCH;  (2.1740.40)X10°°
7c COOMe H (5.70+1.72)x107°
7d COOMe OCH;  (2.14+0.23)x10° "
7e COOEt H (4.83+£0.39)X107°
7t COOEt OCH;  (2.00+0.24)X10"”
7g OCH,CH,Cl ~ OCH;  (6.74+0.36)X10"”
7h NO, H (2.92+£0.37)X107°¢

IRl (7.88+£2.25)x 1077

132 BARbA4 7 R EE K

FRIESCHR[12, 13$RIE R 775, AT EY) 7 AT
TR e 2% R I % R S PR, A PR
H 1.5 kg/ha, LA R WK 5.

2 HR5R

2.1 dhiE{k 2 #1 3 BIA R

B R TR A 2 RT3 AR ST AR M, RN
HTERHGE ) 1R NI R P iR 2 . g B Attt
BN, BATRIMBEEBRSWEY 1 HELRE A,
AW AR R R, 3R S5 1 I )
WA 0.5 B, EERULFYRMEY 2; MRSk
EW 1 IR R 1.5 B 2B S 3.

Table 5 Herbicidal activities (inhibition rate/%) of compounds
7a~Th

eyt T HT g Ab B
Compd.
sk MHL s ML
7a 49.3 11.2 24.5 0
7b 17.4 53 0 6.6
Te 81.7 29.7 28.5 60
7d 7.9 6.51 0
Te 29.8 0 30.4
7t 29.1 9.0 58.0 57
7g 11.6 10.2 13.3 0
7h 8.7 7.9 37.0 53
IR 100 69.0 100 65.1

“ Dosage (activity ingredient) for each compound was 1.5 kg/ha.
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R ATk, Bl 48Uk RN 455, BN R
IR I K, B H A4S 522 AN - R R S
WAV 25 A A] . X — 7 AR AR R AR A, (HR AR A
AR R
22 B EYHEYEYE
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