4 Vol. 17, No. 4

2001 7 CHINESE JOURNAL OF INORGANIC CHEMISTRY July, 2001
*
( , 300074)
( ) \ 300071)
1- 3- 4- - -5(HPMBP)  Co () Ni(I) Cu(I) Zn (Il
, X Zn (1)

Co()  Zn (M)

1- 3- 4- . 5
0614
, [1]
[2, 3] N
5 1- -3- -4-
- -5(HPMBP) Cu (I 14,51 HPMBP
, HPMBP  Co () Ni(I) Cu () Zn (I ,
, Zn ()  HPMBP , Co (I
Zn (1)
1
1.1
Perkin-Elmer-2400 ( ), Perkin-Elmer-1700
( ), SMART-1000CCD ( )
1.2
0. 2mmol 95% , 0. Immol 95%
2 2 2
DMF , s
1.3
2001-02-21 :2001-04-12
No. 003601711
* E-mail: wangjinling43@ eyou. com

38



552- 17

Zn (1) DMF 0.22 x0. 14 x
0. 18mm* X . 293K SMART-1000CCD
, Mo Ka (A=0.07107nm), w/26 , 2.14° < 6 < 25.02°
4435 | [=20(1) 2592 ,
P2/ n, a=1.0139(7), b=0.9435(7), ¢=1.9024(15) nm, B=90.60(1)°, V=1.8199nm’,
Z=2, D.=1398kg: m~>, w=0.732mm"", F(000) =800 R =0.0314, wR. =
0.0937{w=1/[0*>(Fo) >+ (0. 14079 P) > +0. 3033 P1}, P=(F@ +2F>) /3, A/ 0umn=0.004,
S=0.980 460 —-274e- nm~?
PC WINGX L6} SHELX-97 (7.81
2
2.1
1 , M (PMBP),-

xDMF (M = Co, Ni, Cu, Zn)
1
Table 1 Results of Elemental Analysis of the Complexes (Calculated Value is in Brackets) %

complex colour C H N
Co(PMBP),- 2DMF light pink 63.45(63.19) 5.14(5.27) 11.25(11.06)
Ni(PMBP),- 2DMF green 63.33(63.21) 5.19(5.27) 11.14(11.06)
Cu(PMBP), yellow green 66.19(66.07) 4.13(4.24) 9.10(9.15)
Zn(PMBP), 2DMF white 62.92(62. 66) 5.03(5.22) 11.08(10.97)
KBr ’
C=0
) 1637¢m ™!
1605 ~ 1609 cm ™!, Vo-u
[91]
(-C=C-0")
, 300 ~ 500 cm ™!
Vm-0
2.2
1 Zn (D)
Fig. 1 Perspective drawing of Zn (II) complex
2, 3 4, 1
Zn (1) Zn(PMBP).(DMF), Zn (IN) s PMBP
Zn (I : DMF @
. Zn (II) : PMBP- 0(1)

0(2) O(1)" 0(2) , 0. 8284 x +0. 4006y - 0.3916z= -0. 2166,



Table 2 Atomic Coordinates(10*) and Thermal Parameters(10°nm?)

4
2

atom x ¥ z Ueq*
Zn(1) 5000 5000 10000 34(19)
N(1) 8404(2)  7026(2) 10824(1) 34(6)
N(2) 9534(3)  7357(3) 10444(1) 44(7)
N(3) 6804(3)  9200(3)  9971(1) 53(7)
o(1) 6369(2)  5960(2) 10635(5) 41(5)
0(2) 6231(2) 5197(2)  9140(1) 39(5)
0(3) 5792(2)  2591(2) 10245(1) 54(6)
C(1) 7474(3)  6357(3) 10411(1) 31(7)
C(2) 8038(3)  6275(3)  9730(1) 31(7)
C(3) 9305(3)  6913(3)  9804(1) 40(8)
C(4) 10373(4) 717(4)  9277(2) 66(11)
C(11) 8355(3)  7453(3) 11535(1) 35(7)
C(12) 7404(3)  6930(3) 1.977(1) 45(8)
C(13) 7420(4)  7337(4) 12672(2) 57(10)

atom x

C(14) 8369(4)
C(15) 9301(4)
C(16) 9303(3)
C(20) 7360(3)
C(21) 8007(3)
C(22) 8876(3)
C(23) 9512(4)
C(24) 9281(3)
C(25) 8396(4)
C(26) 7756(3)
C(31) 6418(4)
C(32) 7597(6)
C(33) 6507(5)

*: Equivalent isotropic U defined as one third of the trace of the orthogonalished Uj tensor.

3

Table 3 Selected Bond Lengths (nm)

bond lengths /nm bond
Zn(1)-0(1) 0.2042(2) Zn(1)-0(2)
N(1)-C(1) 0. 1374(3) N(1)-N(2)
N(2)-C(3) 0. 1305(3) C(1)-C(2)
C(3)-C(4) 0. 1497(4) C(11)-C(12)
C(12)-C(13) 0.1378(4) C(13)-C(14)
C(15)-C(16) 0.1379(4) 0(1)-C(1)
C(2)-C(20) 0.1416(4) C(20)-C(21)
C(21)-C(26) 0.1377(4) C(22)-C(23)
C(24)-C(25) 0.1371(5) C(25)-C(26)
N(3)-C(31) 0.1313(4) N(3)-C(32)

Symmetry Code i:

-—x+1, —y+1, —z+2

4

lengths /nm

0.
.1396(3)
. 1423

(4

. 1377(4)
(
(

0
0
0
0
0.
0
0
0
0

2077(2)

)

.1372(5)

1259(3)

. 1494(4)
. 1377(5)
.1375(4)
. 1443(5)

Tables 4 Selected Bond Angles(°)

bond angles/ (°) bond

0(1)-Zn(1)-0(1)’ 180. 00 0(1)-Zn(1)-0(2)
0(2)-Zn(1)-0(2)' 180. 00 0(1)-Zn(1)-0(3)
0(2)-Zn(1)-0(3) 91.44(8) 0(2)-Zn(1)-0(3)"
C€(20)-0(2)-Zn(1) 127.15(17) C(31)-0(3)-Zn(1)

C(1)-N(1)-N(2) 111.6(2) C(1)-N(1)-C(11)
C(12)-C(11)-N(1) 120.9(3) C(16)-C(11)-N(1)
N(1)-C(1)-C(2) 105. 4(3) 0(1)-C(1)-N(1)
C(1)-C(2)-C(3) 104.9(2) C(20)-C(2)-C(1)
C(20)-C(2)-C(3) 131.1(2) N(2)-C(3)-C(4)
N(2)-C(3)-C(2) 112.3(3) 0(2)-C(20)-C(2)
C(2)-C(20)-C(21) 118.0(3)

angles / (°)
90. 88(10)
91.20(9)
88.56(9)
124.8(2)
130. 3(3)
119.2(3)
123.4(2)
123.8(3)
117.4(3)
124.5(2)

553:

¥ z Ueq”
8237(4) 12934(2)  58(10)
8753(3) 12494(2)  57(10)
8380(3) 11793(2)  46(8)
5749(3)  9130(1)  32(7)
5901(3)  8432(1)  31(7)
4898(3)  8200(2)  45(8)
5063(3)  7569(2)  54(9)
6234(4)  7169(2)  57(10)
7236(4)  7388(2)  64(11)
7067(3)  8016(2)  51(9)
2224(3)  9843(2)  49(9)
140(4)  9478(2)  93(15)
246(4)  1063(2)  75(13)
bond lengths /nm
Zn(1)-0(3) 0.2143(2)
N(1)-C(11) 0. 1414(3)
C(2)-C(3) 0. 1424(4)
C(11)-C(16) 0. 1385(4)
C(14)-C(15) 0. 1360(5)
0(2)-C(20) 0.1257(3)
C(21)-C(22) 0. 1365(3)
C(23)-C(24) 0. 1360(4)
0(3)-C(31) 0.1212(4)
N(3)-C(33) 0. 1443(4)
bond angles/ (°)
0(1)-Zn(1)-0(2)" 89. 12(10)
0(1)-Zn(1)-0(3) 88.80(9)
C(1)-0(1)-Zn(1) 122.21(16)
N(2)-N(1)-C(11) 118.0(2)
C(12)-C(11)-C(16)  119.9(3)
C(3)-N(2)-N(1) 105.8(2)
0(1)-C(1)-C(2) 131.2(2)
C(20)-C(2)-C(1) 123.8(3)
C(2)-C(3)-C(4) 130.2(3)
0(2)-C(20)-C(21) 117.5(2)
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DMF 0(3) 0(3) ' , PMBP
Sc(PMBP) 5'"" (PMBP) »Sn( t-CsHs) »'""" UO,(PMBP) ,HMPA'"?! (CHs) .(PMBP)»
Sn (V)3
Zn(1)-0(1) Zn(1)-0(2) 0.2142nm 0. 2077nm, Zn-0
C_O ’ ﬁ' 5 Zn (H) [14]
DMF 0(3) 0(3)° 2. 142nm, 88.56 ~
91. 44° , )
C(11) ~C(16) 2.35° 12.91°,
, C(21) ~C(26)
93.70°
3
, Sg , 3¢ , 5S¢ NaCl, 1000mL s
pH=7.2 , 120C  30min,
DMF : s,
, 5
5 HPMBP
Table 5 Diameters of Anti-Bacterium Circles of HPMBP and Complexes(mm )
compound concentration/ (g- L~") E. coli S. Aureus
HPMBP 30 6.5 9.0 9.0
10 7.0 7.5 9.5 9.5
Co-PMBP 30 6.0 6.0 9.5 9.5
10 10.0 9.0 9.5 8.5
5 10. 5 10.5 11.5 10.5
2.5 10.0 9.0 11.0 11.5
Ni-PMBP 30 — — 13.1 12.0
10 14.5 13.5 11.5 11.5
5 9.0 9.0 10.0 9.5
Cu-PMBP 15 5.5 5.5 5.5 5.5
5 10.0 9.0 0 9.5
2.5 — — .0 9.0
Zn-PMBP 30 7.5 7.5 11.5 11.5
15 7.0 7.5 12.5 13.5
5 18.0 18.5 11.0 11.5
2.5 24.0 23.0 11.5 13.0
DMF A.R. 0 0
5 2 2
, i Zn-PMBP
4

Gaussian 94 s , Co(M Zn(M
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6
Table 6 Main Atomic Charges of the Complexes(a. u. )
complex 0(1) 0(2) 0(3) N(1) C(1) C(11) C(20)
Co (I -PMBP  -0. 3394 —-0.5784 —-0.3835 —-0.4061 0.3553 0. 4903 0.4176
Zn () -PMBP ~ -0. 5808 —-0.6852 -0.5014 -0.3770 0. 4621 0. 4893 0.3180

The atomic charges of hydrogens are summed into heavy atoms.

7

Table 7 Main Composition and Proportion of the Complexes in Frontier Orbital (% )

HOMO( = 1)-HOMO( -3) HOMO LUMO LUMO( +1)-LUMO( +3)
Co (I) -PMBP C(11):14.68 0(3):13.98 C(2):21.12 C(20):7.58 (C(2):9.93 €(20):9.96
C(14):11.62 C(21):20.84 C(22):13.92 C(21):32.47 C(22):12.72
N(1):16.82 C(24):23.58 (€(26):13.81 C(23):6.12 C(25):31.20
0(2):15.15 €(26):16.99 0(2):15.42
Zn (I) -PMBP C(22):11.59 C(20):22.24 C(20):19.50 0(2):9.89 C(11):12.92 C(12):10.90
C(23):11.63 C(3):8.73 C(24):8.43 C(26):6.61 C(13):14.95 C(14):13.31
N(1):9.98 0(2):8.32 C(15):6.28 C(16):7.34
C(1):40.20 C(2):12.75
C(20): 14.61
Lanl.2DZ tel 6,
1,
6 C(1) C(20)
c(1n) 0(1) 0(2) 0(3) N(1) ,
7 R LUMO
LUMO /n-PMBP N s
Co-PMBP C s /n-PMBP
s N
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Synthesis, Structure, Quantum Calculation and Bioactivity
of Complexes of Acylpyrazolone

ZHANG Xin XUE Hai-Zhen WANG Jin-Ling MIAO Fang-Ming
( College of Chemistry and Life , Tianjin Normal University, Tianjin 300074 )
WENG Lin-Hong LENG Xue-Bing

( State Key Laboratory of Elemental Organic Chemistry, Instituted of Elemental Organic Chemistry ,
Nankai University, Tianjin 300071)

Cobalt (I) nickel () copper (I)  zinc (II) complexes with 1-Phenyl-3-Methyl-4-Benzoyl-Pyra-
zolone-5 were synthesized and characterized by elemental analysis and IR spectra. The crystal
structure of the zinc (II) complex was determined by X-ray diffraction method. The quantum calcu-
lation of the cobalt (I) and zinc (I) complexes was taken by density function. The results of prelim-
inary test for anti-bacterium activity show that the complexes process inhibition to Escherichia Coli

and Staphylococcus aureus.

Keywords: 1-phenyl-3-methyl-4-benzoyl-pyrazolone-5 synthesis and structure

quantum calculation anti-bacterium activity



