5534 4 55 2 ME R KR F R ( BARIFR) Vol. 34 No. 2
20194 6 A Journal of Hunan University of Science & Technology ( Natural Science Edition) Jun. 2019

NN, G4, TRUBLIR , 26 57 B BT v otk i 145 BB PR PR RERAE [ T ] 99 B R A2 4l (A AR BL 2 R ,2019,34(2)
102-107.doi; 10.13582/].¢nki.1672-9102.2019.02.014

Li J M, Lu X, Zhang H B, et al. Synthesis and Performance Exploration of Pyrazolone Derivatives [ J]. Journal of Hunan University
of Science and Technology ( Natural Science Edition) , 2019,34(2) :102-107.doi; 10.13582/j.cnki.1672-9102.2019.02.014

2 B it B It 0k MR Y & B L
ae 45 I BE R AE

* 322 - D N
FamR G, RER, FE
(FRAEMOl R AR, RO TL I /KEE 150040)

B Bk CM 1% -3 ok BT -5(PMP) 4 0 0 4R A 8 0, U4 7 A9 69 2 402 ) IR 2, & ] Jensen
B R A TR B ok AT ey 13 -3 W A4 PR 3 ok ik - S (HIL) . BB T 3 407 47 4 3447 21 AR,
HUFAB R B K XRD AT RO HATEM AT, KABEBT MR, ZABN P2/, BMEH a,b,c A5 4
0.850 02(9),0. 840 90(9) ,2.223 6(2) nm, & L H 37 J§ F 053 Z=4, % IR B F S=1.082. F i 32 A 3 B AF 4 5 38
AR AT RAE 3 RS M b A AT T R

SR BB A T @ RS TR s o L R

hE £ S .0626.21 SCHRFRAERD A TEHE.1672-9102(2019)02-0102-06

Synthesis and Performance Exploration of Pyrazolone Derivatives

Li Jiamin, Lu Xiang, Zhang Hongbiao, Chang Xiao

(College of Science, Northeast Forestry University, Harbin 150040, China)

Abstract: A novel pyrazolone derivative, 1 —phenyl —3 —methyl — 4 — heptanoyl pyrazolone =5 ( HL), was
synthesized by Jensen synthesis method, using 1-phenyl-3-methyl-4~-heptanoyl pyrazolone=5 (PMP) as the
parent and seven carbon—containing straight—chain hydrocarbons as substituents. The composition of the product
was tested by elemental analysis, and the structure of the obtained single crystal was analyzed by single crystal
XRD diffractometer. It was found that the crystal belong to monoclinic system, space group is P 21/¢, cell
parameters a, b and ¢ were 0.850 02(9), 0.840 90(9) , 2.223 6(2) nm,the number of independent atoms Z
in a structure cell was 4, the quality factor S was 1.082, respectively. At the same time, it is characterized by
thermogravimetric analysis, infrared spectroscopy and fluorescence spectroscopy, and its electrochemical and
biological properties are also explored.

Keywords: heptanyl pyrazolone; crystal structure; fluorescence spectrum; electrochemical properties
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R Guo J 25 4 a4 FhELASEEUE RRVERRTEY)  AOUMUE T AR A HRA L. Costes 451 7 — SR E
4145 14 4—ISESE st ZE 2, — e AR 3 & BT R WA T 45 0 A s T 15 k. Babiir BY JFRE T
128 13 52 2R —NH PR B R B L (R AT IR SOC U BIRET C—3 R4 A= ) A0 Mok e ] PR g o A Y 45 44
s, R AT BT A TR A R R R SR AT B LY N TS AR
T ELAT A LR A B . 2 BN A B A A1 — S — LR P A P S, A B
HADIRMPTEFTERE RO BT AED T, LIS AR 2R BURE 32, BEERR IR D A SCisei LA
12805 3—HTBE— LWk bk — 5 (PMP ) SATRITEKAA , 445 5 It 5 oA A 2 W RO R , R4S B 11 4 — B ot bk sk ) £
B IFHAT T AL AL PERE T MERE RV ARG B A Y.
TSP
1.1 (SR 5iEH

EA1112 JCE T ( 3£ E Thermo Electron 23 5] ) ; Brucker—-SMART-APEX1000CCD 2 5L A7 5% (£ [
Bruker /A H]) ; TG/DTA 25 AT (3£ [E PE A F]) ;F4500 2365 06 TH( HAS H 3723 H] ) s Perkin-
Elmer1730 FTIR £ZLAMEIEAL (SEE PE A H]) ; CHIG60B Hifk = AR (FhE FigREAH).

NEE P AR Ay £ 27 488, 7K Sy =R ZE IR K, HeAriaton) 14k o i 4.
1.2 HLMEK

TEZE2E 47 (8] 3 25 BAY 250 mL = P, im A
25.0 2(0.143 mol ) ) PMP, 140 mL {4 1,4- 487N
KGR, A, i PMP 2305 i, 1548 N)N &
BRI AT FIIA 20 g 9 Ca(OH),, k2 [ij + 22'————*

0 Cl

PRV P L (0 IR, $22 5 TR I B 5 25
mlL, VEIRARSE R 4 h S H 25500, 10 = DRI A
IR (1 2 1), I A R, K ek,
W ETUEL IR i, 77308 T1% J55 55k 78.4 ~ A1 HL# R B #RA
78.9 C. pp i AEAE 1 7R 4 C, Hy,N, O, (4 F
4 286.37) HEATICER S, 45 R KRB C SRS [ /0 500 71.21% , BB {H 71.24% s H ST & H 70 & &
K 7.56% ,FRIEAE N 7.68% ;N SR T /350 9.75% , FEAE N 9.78% . R TR IE & 1537 K, 3 i )G
RHCRERR I A M A L5 #4).CCDC 5. 773273.
1.3 HL gy iR

£ 50 mL A ff i, B S AR (R R A A B AR R H R EAR) 6 0.1 mL, 107 mol - L™'HL 2,
BRI 20 mL ) HAc—NaAc by (pH 5.5) ,25 C il i 4 &< 5 min HERRSEHHINEFEh &g, 3
FRS AV AR ek I A2 M.
1.4 HL B4E9ESHE

AL S Y0 K HTFTE (ATCC 8739) (4 5 (4 4G BRTE ( ATCC 6538 ) Al L 27 AR T T RN 38 B A A BR A
A IR DMF £ SR 500, 43590 e il ¥ 4 5.00,1.00,0.10 A1 0.01 mg - mL™" fY) HL A £500 7 . 76 Tk
PR AT A b 20 B T B CE 4 DR EAE, IR m R RS A 100 WL iRV, i bnic, T 37 CHEFRAH
HiEFE 24 b JE I AT RO B el AR (mm ), ~PATIE 3 YOR BF S4 8L ) i ) 3 5205 3 g i
ENERE (e T

2 HR5E

2.1 HLHISREE
2.1.1 ShgMegn g 514 E

TEH 0.20%0.20x0.18 mm HLAK 1B Af , W T X S 2R S A HEAT 45 482, DL Mo B X—ray S48 (1<
A=0.071 073 nm) 1E R X, VA 020 Jr A 7HEH SR AR R G S50 IR E 273(2) K
R .+ 0.1 K, 7£ Brucker—SMART1000CCD #. i1 S (0 _EUCEE AT VLD 2.59° <0< 28.18° fY X i T
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BAEA ] TEXSAN F2 )7 18 54 , SADABS 25 47 28 S W SR E. 430l FH B A I E0E S B4R A
JE - (A 45 R A ST b i SR T AR L s AR R AL o AR AR S R (LA 2) R HE R (W
K 3) iz SHELX 97 ,Mercury2.4 Fll Diamond 3.0 ¥ {}:52 1%,

B3 HL#y=—%-Fw;m

2.1.2 @ik M EAT
R B0 W% 1 R, RN R LR, =0.039 3, R, = 0.111 2, §i it [+ S=1.082, 25 [l i
P2l/c, iz % a = 0.850 02(9) nm,b =0. 840 90(9) nm,c = 2.223 6(2) nm, &g i b 7 77 194K
Z=4, BEARFUR 1 587.6 (3) nm®, 5k B/ N Ay i R BRI 40 )R 1.49x107 f1-1.77x10™* e + nm .
*1 HLWEZEREFESH

R 2R FF5 2R
4 Fa CiHxy N, 0, A R SF/mm 0.20 x0.20 x0.18
AT 286.37 FHHE K/ nm 0.071 073
L/ K 273(2) 20 Y5/ (°) 2.59~28.18
LE Monoclinic TR -10<h<ll, -11<k<l1l, -27<I<29
73 [ P21/¢ W BRI 1 11 492
a,b,c/nm 0.850 02(9),0.840 90(9) ,2.223 6(2) || F A7 5T & 3273 [R(int) = 0.014 8]
a.B,y/ (°) 90,92.731 0(10) ,90 S 1.082
V/ nm? 1.587 6(3) SERE =26.50 99.70%
BRE/ (g - m™Y) 1.198 2R ERETF [I>2sigma(l) ] R,;= 0.0393, R,= 0.1112
Z 4 RZARFZEFE T (all data) R,=0.049 1, R,= 0.117 0
Wl ZE mm™' 0.079 BI55k0&/e + nm™3 1.49x107™,-1.77x107*
F(000) 616
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2.1.3 HL & #45#r

Bt HL (8K s M an 2R 2 Fios , AIET 2 Fi3k 2 n I - 1-C2 S B C-0 Hujk, 02-C3 Sy Bl
[ C=0 Wk, K451k 0.112 8(13) 1 0.123 12(14) nm, MEMEFR N2, N1, C2, C5 F1 C7 (#°F 1 5 #
— 6.449 987x + 6.484 29y - 6.729 607z = L.MLMEIR |1 C5,C7 BRI 1 BE 25453124 0.002 F10.002 nm,
PP AR E b IR iR P A B A T R 2 ], 43500l N1-C2:0.134 44(15) nm; N1
~N2:0.139 30 (13) nm;N2-C7:0.131 33(15) nm;C3-C5:0.144 65(16) nm;C5-C7:0.142 43(15) nm.FRPIEEF 551
f7 C2-N1-N2:110.05(9) °;C7-N2-N1:106.07(9) ©;N2-C7-C5:111.46( 10) °;C2-C5-C7:103.92(10) °; N1-C2-C5:;
108.49(10) ° A ffi /1T 104° ~112° AL TAE BRI N A 180°, W nHmk kil BR BLA [ 4 i) AL e A i 1. 22
RS R RIAT B AP 201, O o3-—F TR FH T HERR T 1

=2 Eff HL fgKfgm

B/ AR B K/nm Bfh/(°) LS K /nm e/ (°)
01-C2 0.132 18 13 N1-C2 0.134 44 15
NI-N2 0.139 30 13 N1-Cé6 0.143 10 15
N2-C7 0.131 33 15 02-C3 0.123 12 14
C3-C5 0.144 65 16 C5-C7 0.142 43 15

C2-N1-N2 110.05 9 C7-N2-N1 106.07 9

N2-C7-C5 111.46 10 C2-C5-C7 103.92 10

N1-C2-C5 108.49 10

22 MNFEREMMR

2SR, 7E 30~ 800 °CHRBEYE Bl , FHEGEEE 10 °C/min, Z: Hi): AL O, i HL (3R 245808
P 255 LI 4. & AT DU L BCAR HL B9 TG 4R 7E 150 °C ZHik A kA28 b, BHEC /A HL 7E 150 °C
AR RETE 150 °C, TG 2 I 4h mus T iy, DTA 2k b i 30— e 322k 3 B N 1202 B 1 53
FERIRLE s Ak A 291 °C TG ph AT &L LR 2IE T, 2R F K 99.38% , 1523 100% , A A0 53 iff 1) d5e
7% €O, F H,0.
2.3 TORNKIEHR

HL 76 RN MRS T 28, R ILAL S W 7E BT B A S8 6 09 PR B, 8 H B sk B8
1107 mol « L™ 2247 i Z BV I, I3 & 0 % 663 | Bl K T Bl ol 200 ~ 600 nm, 25 50 UL &) 5. e K
R (A )RR B S A (A gy ) 535124 321,440 nm, FH] HL HAT B0 2¢ ARG HT 5%, H AT 38 9%
PRSI 4 B T HEAT A X be 1263 —3 PP — O Ptk o - 5 (CHIL, ) B 5 R %
£ (A px )RR BRI (A gy ) 20514 394,442 nm. 1] LIS H 2598 - B RIEOE IS (A py ) 80N, SR & 5
e (A ) BAMEASFE AT, AT BB AR PR A il 35 1 3 80T X B iR I kA= 2R k.
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2.4 HL5MHIEFR

K FH KBr i ik, £E 4 000~500 em ™ i BGE I, M L0463, 25 - A0 6 T /R 7 3 200 em ™' 4b
HBL T IR SR, R HL DU EE R RAE A, 1 594 em” A IA & FHRIE R4 iR 8,2 D ERIE S
NHCR B 2 £ Ak 7, fob LR A e {37 8 K A T 20861 499 em”™" b N IR ES 45 3F I C = C = C RS i
1631,1 459 em™ 1R IS R 2 A 1) B B 4 sl =2
2.5 HL BULZMHERR

#£ CHI6O60B Hi Ak~ T A sl LMt AR 2 I A T A s I s ) AR AL 451 4, 3 S8 T AE
-0.80~~1.20 V(S Fu AL A AT R fa il ) Y Bl P, b e it 22 LI 7 BT

80 —
40 . — ZZETR
Pr 35| [ e GEhRHL
70 30 _/ \.
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¥ 60 Eool J
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A6 HL &Ltk A7 HL d42m 4

H P& ] 4 S50 Ze b a2 A HL A RHZERS LE , KB YIES B IR £, =-0.98 V 4b i 3
SHR )30 D, d BTG AR b 2 A A A R A 2 SN AR, O L JON R M il v AR e ad e, 7 o 0
LI

I,_k,mh*AvtC.
AL, o R ey 0B m AR TR K b O 8 IS FRUAI S, B F TR G A D R I L ) 3R
TR 50 A8 ISP HL O, ST 50 O VLR B BRI TR] 5 € O Rl vk 12

H e ] AT L R ) S 90 s R A6 i 1 0 i 1 A 00 30
2.6 HL &¥FiEgEiRR

T ARSI AL 5 W00 RN AT T L B (R 2 BRI R AT PR RIS B A 4 B TR 4 ol A i R 197 7R
L, SARIET TS R AR T T IO AR IR 3 T 8.8 3 R AL 5 W0 A [l Ak 410 7 Pl AS A
[, 5 B A G BT )V T DR of A [ T AN [ JHG P T 4 B €0 87 2 BR o 1) 410 7 Bl A e KO 25 mm, 5
SRR G AT, Ao 2 R A7 2 B BT 14 400 B 8 AR /N O 19 mm, H SRR 3R X 2 B 4 BRI S s ) B ORT
P, HANTE S BAR N 26 mm, B3 AR 1 AT BB DR iz A & W0 ns 4 1 A P/ R 21 1 48, AT REL
Wt T R 2 I A RS, BRI T AR B — P A

K3 UEUNESEENRETHE mm
T e EAR
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