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Synthesis, Structure and Biological Activities of New 1-Phenyl-
3-methyl-4-acyl-2-pyrzolin-5-one Derivatives Modified
with Glycylglycine Methyl Ester

Zhu, Hualing™“ Ban, Litong” Shi, Jun* Chen, Chen” Wei, Zhen*
(“ Department of Basic Science, Tianjin Agricultural University, Tianjin 300384)
(® Department of Agricultural Science, Tianjin Agricultural University, Tianjin 300384)

Abstract Four new 1-phenyl-3-methyl-4-acyl-2-pyrazolin-5-one derivatives modified with glycylglycine methyl ester were
synthesized and characterized by UV, 'H NMR, "°C NMR, IR, elemental analysis. The molecular structure of compound b3
was also characterized by single-crystal X-ray diffraction. The analytical results showed that new compounds existed in
enamine-ketone forms. The antibacterial activity tests of the compounds at different concentrations against E. cocli and Bacil-
lus subtilis were performed using disc diffusion method. The results indicated that most compounds had weak abilities of in-
hibiting the growth of the two bacteria, and the inhibiting abilities of 4-aryl compounds were better. The herbicidal activity
tests of the compounds against wheat and rape were performed by plate culture method. The results indicated that all com-
pounds had the abilities of inhibiting the growth of the two plants, and the inhibiting abilities of the compounds against rape
were better, especially the inhibiting abilities to the growth of rapeseed radicle almost reached completely suppressed.
Keywords pyrazolotone; glycylglycine ester; structure; biological activity
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Figure 1 Preparation route of the title compounds
1 BZR5it
1.1 AL EHALISN. EIMKIEF 'H NMR &5 47
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I C=0 MeEPeshii. ££ 3000~3500 cm ' 2 A4
WA S R e, 3R W Ak A A LA e T 2 4 A A AR Y,
1745~1743 cm™ ' g WER& s B E I 4a PR 5%, 1683~
1662 cm ' Jy FEFREE 1 4 PR B, 1219~ 1211 Al
1047~1027 ecm™ " 435l C—O—C [RI% BRAIAS I R A 4
Peahlg, R P ER IR AW UV B,
237~255,255~263 1 270~312 nm 1] =AU IE S 5]
J& TGP AR R PRI - K0T, n-n*BRIT
PARILHIAR R n-n* BRIE, RUIAED T WAEAE L
KICILHIA R, ELEPIN 'H NMR B, 160 124~
12.8 KB ATRMOE L, UL A EA OH, [FET
16§ 8.5~8.7 AL T B A sy N—H (1) =g, K]
tEY LG G4, X5 IR M4 —38 o
9.6~11.4 ki = FIE Ny Whfie s N—H FRFIE, § 7.0~
8.0 &b 1) 2 HUEX N KIR F 1) C—H, 6 3.8~4.3 Z A4
A IS I Y 23 TS CH,, 6 3.6~3.3 Z IR
BRI Y S IR LM K CH;, 0 1.3~2.3 Ab IR B Ig ) 3
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W, N BT BC NMR 455, ] LA 8 Se 5
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COOMHEKN 1.399 A T C—C Fl C=C ],
C(10)y—O(1) K 1.251 A il C=0, X £
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Figure 2 Molecular structure of compound b3

2632 http://sioc-journal.cn/

© 2013 Chinese Chemical Society & SIOC, CAS

Chin. J. Org. Chem. 2013, 33, 2631~2636



Chinese Journal of Organic Chemistry

NOTE

N g, FR, &M a Fh e —1N 0 FNER
N@3)-*H3)--O(1), B T — M BN eI ity ik
—PRE T AV i S5 4.

HEAEY YT, O1), C(10), C(9), C(11), N(1),
N(2), C(8), N(3), C(16), C(17)H1 OQ)JLT- 31, e Ko
B C(16) 0.1737 A, BEFTHI 20 51l 5 KPR FNEW; IR Bk
9.77(5)° F1 80.78(4)° ) —1Hi 1. O(1)—C(10), C(10)—
C(9), C(9)—C(1)F CA1)—N@) kK250 1.251,
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Iy P IRV N(4)--H(4) - O3)HE— b8 7 T 3 IR
GEH).

1.3 HNEEMNE

B Ak A 6 K T A B R 2 2 A A BT 174 00 R PR
HALRWE 1 48R, Ak ET, &
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FCRAPE) A& AR CR (0 50 AL & v s b
AR AL, AP BOR R 22, & TR

XJ 4l AT HARG B B, AR R B R A S 1)
BUBAREA—FE. RN 5, PRS2 04 )
BE 173 2 b3>b2>b1~b4; HHEE EAATEITS, MY
Rl AN EIRE T 2050/ b2>b3>b1>b4. 5 4ME
GV EETEPE AT Re S BRI BT K, 4 72 DT A
1A ) ARG PEATDO B, SR mT e 0 BR B
B, By S IR O IR B R, R P R,
B 5y T Ik A R, T R R
14 MREFEMN

B G AIRE Nz SRR R 2 (1) 410 1) 5 L3 2.

1 ASYANET B2 (cm)
Table 1 Diameters of the inhibition zone of the compounds
(cm)

e R/ KA & i LA B
=] — s Vi
(mgemL ") KMl bidEre  BMH ARvEZE
1.0 0.93 0.06  0.87 0.06
b1 0.5 0.90 0.00  0.78 0.03
0.25 0.77 0.03  0.77 0.10
1.0 0.87 0.06  1.08 0.18
b2 0.5 0.78 0.08  0.83 0.06
0.25 0.73 0.03  0.90 0.10
1.0 1.13 0.13 1.05 0.15
b3 0.5 1.03 0.03  0.88 0.08
0.25 1.13 0.06 0.73 0.06
1.0 0.80 0.10  0.72 0.03
b4 0.5 1.10 0.10  0.64 0.02
0.25 0.93 0.03  0.78 0.03
1.0 3.34 0.05  3.56 0.06
a2 0.5 3.02 0.15  3.70 0.11
0.25 2.88 037 330 0.08

SR 2 R, MR N, (LAY bl~bd HATRALF
(RN 22 R S A R PR 1, FLAG A P AR K 4 761
KT R A e, AP S 4 2K
TR NEZRANEIR. (bS5 bl~b4 X AR R
1T 100%, HA B RHEISCER, 2 ikt s
) R R R s o) i S 2K R R R A LA G, #RAE
70%~80%LA b, L LR AEAR] 95%LL I, Wk
WA YA W — 20 TF R S i MR B ) rT e AR 4
Ptk S0 4 AP IARIEAS R, H A BR BTG Pk 1 45
KE, ZAAK, BIHZROEWREEES 4-H0R
B RRRR, XA AW R R AE.

R2 AEWS LRI (%)

Table 2 Inhibition rates of the compounds to wheat and rape(%)

W W/ i N
= — S T RS Y T RS
(ug'mL ") IE5S brifEZE FK brifEZE S brifEZE FK brifEZE
100 99.81 0.33 72.86 0.33 92.66 0.21 71.36 0.39
bl 50 99.49 0.56 89.65 0.20 73.70 0.20 60.00 0.21
25 99.12 0.69 97.75 0.36 59.02 0.33 57.73 0.23
100 99.96 0.20 96.92 0.42 86.24 0.16 41.36 0.50
b2 50 99.18 0.51 90.75 0.17 71.25 0.31 34.09 0.20
25 98.95 0.46- 81.72 0.63 56.27 0.45 3591 0.16
100 99.21 0.58 95.29 0.72 88.07 0.11 74.09 0.34
b3 50 99.01 0.59 78.63 0.75 75.54 0.20 59.09 0.33
25 98.92 0.03 74.23 0.49 64.83 0.47 25.91 0.74
100 99.95 0.41 99.96 0.03 86.85 0.21 63.64 0.44
b4 50 99.23 0.70 90.35 0.59 72.17 0.31 44.55 0.24
25 98.85 0.05 86.34 0.26 55.35 0.29 32.73 0.32
100 93.39 0.01 91.32 0.48 95.21 0.09 96.0 0.48
Mesotrione 50 90.45 0.16 89.64 0.44 91.47 0.27 90.3 0.44
25 83.36 0.34 85.43 0.59 89.45 0.31 87.6 0.59
Chin. J. Org. Chem. 2013, 33, 2631~2636 © 2013 Chinese Chemical Society & SIOC, CAS http://sioc-journal.cn/ 2633
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BRI R S (0 2R KA — e AR E L, B il
SERAMIE I SE B s, S SRR 1) A=K LT
IR B 5E A,
3 KEEHH
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5 [ Bruker A 7] ) 400 MHz B A% BESLHRAL(TMS Hy
M ¥5, DMF-d; J¥%7]); AVATAR 360 FT-IR B 41 4P
1%; TCC-240A %2413 6 )% 1t; CHN CORDER MF-3 2! ¢
FEOHTL; TOMY SX-500 7wy K R 4w, X-4 207 B
15 154 LRH-250-S 1R 555744 .

12K HE-3- F - 5- b PRk Al (PMIP) AT 1- 4 -3 -
A5 P il PRI i (PMIBP) I [ R VTR — Sk 1 A 75
1-2RHE-3- F 3 -4- 2 R 56 -5- 1L b i (PMAP),  1- 2K -3-
P 5k -4 - IE 1y FEY J AL MK B (PMITP) AT 1 -2 -3 - T L4
P N PR P (PMIF P) 42 SCIR[3 5] 77 325l 45 H IR
(SIEDAIR" Wil AT
3.2 PMAP (PMBP, PMFP % PMTP)4&H — Bk BB ES &
KEHIE B

B¢ 3 mmol T KA EREEER R, H 3 mL JorK ZREHs
filt, DI S B, AR/ pH=7~8. 7%
T T EUTRE, INANZY 30 mL /K Z0E, EE NS
3 mmol PMAP (PMBP, PMTP K PMFP)[{] ZFE ¥, (7]
Ut 4~5h, WEINTHEA, AR TG K CREEAS & 2 IR

1- 2R HE-3- F 3k -4- 2 BRI -5-nt MR i (PMAP) 4 H —
Ik EE(bL): AR {E, mp. 273~275 “C; UV-vis (DMF)
Jmax: 257, 270 nm; "H NMR (DMF-d,, 400 Hz) &: 11.4 (t,
J=6.4 Hz, 1H, H-24), 8.66 (t, J=6.0 Hz, 1H, H-23), 7.0~
8.0 (m, 5H, H-18~H-22), 4.30 (d, J=4.0 Hz, 2H, H-8A
and H-8B), 3.9 (d, J=4.0 Hz, 2H, H-6A and H-6B), 2.36
(s, 3H, H-16A, H-16B and H-16C), 2.32 (s, 3H, H-4A,
H-4B and H-4C); C NMR (75.45 MHz, DMF-d;) ¢:
170.2 (C-1), 160.9 (C-2), 96.9 (C-3), 19.4 (C-4), 152.2
(C-5), 43.9 (C-6), 172.7 (C-7), 42.1 (C-8), 172.0 (C-9),
63.4 (C-10), 17.5 (C-16), 137.5 (C-17), 122.5 (C-18 and
C-22), 128.6 (C-19 and C-21), 125.7 (C-20); IR (KBr) v:
3354, 3037, 2954~2854, 1743, 1683, 1653, 1583, 1537,
1492, 1346, 1219, 1182, 1047, 771 cm . Anal. calced for

2634 http://sioc-journal.cn/
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CisHsN4O4: C 56.60, H 5.66, N 17.61; found C 56.54, H
5.85,N 17.72.

1- 25 HE-3- F 3k -4 2, B - 5- 1 Dbk I (PMBP) 4 H —
JoE H i (b2): 3 3 B 4K, mup. 263~265 °C; UV-vis
(DMF) Ama: 263, 301 nm; '"H NMR (DMF-d, 400 MHz) 6:
11.2 (t, J=3.6 Hz, 1H, H-24), 8.5 (t, J=3.6 Hz, 1H,
H-23), 7.6~8.0 (m, 5H, H-18~H22), 7.1~7.5 (m, 5H,
H-11~H-15), 3.90 (d, J=4.8 Hz, 2H, H-8A and H-8B),
3.86 (d, J=4.8 Hz, 2H, H-6A and H-6B), 3.20 (s, 3H,
H-10A, H-10B and H-10C), 1.33 (s, 3H, H-4A, H-4B and
H-4C); *C NMR (75.45 MHz, DMF-d,) 6: 167.3 (C-1),
161.2 (C-2), 98.5 (C-3), 18.7 (C-4), 156.5 (C-5), 43.8
(C-6), 173.4 (C-7), 41.8 (C-8), 172.0 (C-9), 60.8 (C-10),
128.2 (C-11 and C-15), 130.1 (C-12 and C-14), 125.1
(C-13), 132.7 (C-16), 137.8 (C-17), 118.9 (C-18 and C-22),
125.6 (C-19 and C-21), 120.4 (C-20); IR (KBr) v: 3348,
3059, 2918~2850, 1745, 1670, 1633, 1570, 1537, 1502,
1342, 1219, 1159, 1027, 756 c¢cm '. Anal. caled for
CoHxoN4O4: C 61.16, H 5.26, N 14.74; found C 61.21, H
5.15, N 14.70.

1- 2R 33 H JE-4- 2 P - S- L PRk i (PMITP) 4 H
Jok H i (b3): ¥ B 4K, mup. 259~261 °C; UV-vis
(DMF) Ama: 248, 255 nm; 'H NMR (DMF-d, 400 MHz) 6:
11.15 (t, J=4.6 Hz, 1H, H-24), 8.55 (t, J=4.7 Hz, 1H,
H-23), 7.9~8.0 (m, 3H, H-11~H-13), 7.1~7.5 (m, 5H,
H-18~H-22), 4.00 (d, J=4.8 Hz, 2H, H-8A and H-8B),
3.90 (d, J=4.8 Hz, 2H, H-6A and H-6B), 3.20 (s, 3H,
H-10A, H-10B and H-10C), 1.52 (s, 3H, H-4A, H-4B and
H-4C); °C NMR (75.45 MHz, DMF-d,) 6: 168.8 (C-1),
161.8 (C-2), 98.9 (C-3), 17.7(C-4), 155.2 (C-5), 44.5 (C-6),
169.1 (C-7), 42.6 (C-8), 171.3 (C-9), 59.9 (C-10), 127.6
(C-11), 128.5 (C-12), 131.3 (C-13), 137.8 (C-14), 136.2
(C-17), 121.5 (C-18 and C-22), 129.0 (C-19 and C-21).
126.2 (C-20); IR (KBr) v: 3342, 3088, 2954~2854, 1743,
1683, 1653, 1583, 1537, 1492, 1346, 1219, 1182, 1032,
771 ecm™'. Anal. caled for CioH,0N4O,S: C 55.34, H 4.85,
N 13.94; found C 55.32, H 4.90, N 13.92.

1- 2K -3 F 4= 2, - 5- ik e T (PMIFP) 4 HE —
JIK R (bd): ¥R 3 (4 44, mp. 209~210 C; UV-vis
(DMF) Amax: 259, 291 nm; 'H NMR (DMF-d, 400 MHz)
9.6 (t, J=5.6 Hz, 1H, H-24), 8.6 (t, J=5.2 Hz, 1H, H-23),
7.3~8.0 (m, 5H, H-18~H-22), 7.0 (d, J=5.2 Hz, 1H,
H-16), 4.20 (d, J=4.0 Hz, 2H, H-8A and H-8B), 3.9 (d,
J=5.2 Hz, 2H, H-6A and H-6B), 3.37 (s, 3H, H-10A,
H-10B and H-10C), 2.15 (s, 3H, H-4A, H-4B and H-4C);

Chin. J. Org. Chem. 2013, 33, 2631~2636
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C NMR (75.45 MHz, DMF-D5) 6: 171.3 (C-1), 158.2
(C-2), 98.0 (C-3), 19.7 (C-4), 154.7 (C-5), 43.6 (C-6),
170.9 (C-7), 45.8 (C-8), 171.9 (C-9), 60.1 (C-10), 137.4
(C-17), 128.4 (C-18 and C-22), 128.2 (C-19 and C-21),
127.4 (C-20); IR (KBr) v: 3296, 3068, 2947~2823, 1743,
1662, 1607, 1551, 1499, 1354, 1211, 1176, 1029, 748
em . Anal. caled for C4H¢N4O4: C 5526, H 526, N
18.42; found C 55.34, H 5.35, N 18.36.

4 R 23 o
NH 8
5y 2 \JJ\N 2 o
N W8 HAIT— \
N~ ~O o4 O 10
17
22 18
21@19
20
S
16 3 13
R'=—CH;, R =—@
11,12 12
11
2_ 16 4
R"= B R*=—H 16
15 14

B3 LA NMR EHE K 8 95

Figure 3 Assignment position of NMR data of the compounds
3.3 mMIAEHNE

WL TG 1- IR 5E-3- F -4 -y R - S -t e
WRK i (PMTP) 455 H Ik F B (b3) 7E TC /K LI h 1% 78
3RO A %A 0.20 mm X 0.18 mm X 0.12 mm K
AN, BT X W EATH L. A SMART-
1000CCD TS AR B BE AL, R /20 H1477 5K,
AR 1.94°< 6<<27.89°u[H N HIMAZATH 1 4516 1,
Hrp 1Z20(D)7 2603 N, I B4 45071537
WOSAR IE, daAk 4/ Bruker SHELXTL /310 3K fiff,
E WA LY AR NE RPN (s N - e < 0 | B0 o
TEMEMRERNTFEBEIE. e AR
CyoHyN,O,S, M, =412.46, —#IdH R, ZWBEN: P-1,
a=0.9124(4) nm, b=1.0292(5) nm, ¢=1.0943(5) nm, o=
105.334(7)°, f=92.106(5)°, y=102.700(5)°, ¥=0.9618(7)
nm’, D,=1.424 Mgem °, Z=2, F(000)=432, Mo Ko (A=
0.071073 nm), £x=0204 mm ' HEWENH T R =
0.0417, wR,=0.01091, /% 113(2) K, {Ep& 2 {HHB T
SV AU 43 ) g 501 FT—526 eenm . %k
A7 T 05 E S EdE 0, CCDC 5y 942436.
34 HIEIEMENE

B AFC TR E A 1, 0.5, 0.25 mg/mL
[¥) DMF %5, LA DMF fE25 (O, DR AL i s 22
Vb 29 Bt I, SR B 4RRRTR T 37 CHEMEIRR A
e T A A KT K TR IR B SRR VR R 4 B
PE, 30 I W AR R PR K /R B AR A R T R R T

Chin. J. Org. Chem. 2013, 33, 2631~2636

© 2013 Chinese Chemical Society & SIOC, CAS

.
35 MEFEMMNE

BB PRI R KON B A2 1 A4
IS AR AE T IO L3P DU 5 B 037 1 T 1) o
T RE A /N RO T RE i = R iR A, e H ARG
YR E K SRR K 2. 3 AR IR H RS
0.01 g, FH 5% DMF % #, 285 FHZKSE 454 100 mL,
BC AR 0 100 pg/mL R, AR5 & BFRE R 50, 25
pg/mL 25, T AR 2584 4 mL, INERHA 2
Tk KN —BEARH 9 em REFENLA, fERENEFR LA
NBURIEI ] WIEE FIR/NZE S THEERR T4 10 R, Ko
M F, fEQ7+1) CFHFR 48 h, RiFREEd G, MR
K2R, FE LA IR 5 A N, N-— FF 35 P IR e P 7K o
A 0 R, AT ot o ) PR Al A= Ay o) 24 71,
B a T EECTIE, 4R A .

5 8 =[5 1 ) IR A B — 24 700 b B )/ 23 1 %) MR Ak
FH]X 100%
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