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Abstract

A complex of arsenic-amino acid was synthesized by the solid-solid reaction at room temperature.
The composition of the complexes was determined through the element analysis. The power X-ray
diffraction pattern of the complexes was measured. TG-DTA and far-infrared spectra of the com-
plexes were measured in order to determine the possible coordination between the ligands and
metal ions. Besides, the biologic tests of the complexes of arsenic were performed. The result
showed that the biologic effect of the bioinorganic complexes to leukemia cell (HL-60) is detecta-
ble and very obvious.
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Table 1. The experimental data and the calculated results for powder X-ray diffraction pattern of the resultant
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Figure 1. The X-ray of the complex urotropine-Asl;

B 1. 70X RE SRS R XS iTH B

= 1. NARRENEECHEM R X-SHEITHBIERTEER

80

20 D D, hkl 1% 20 D Do hkl 1%
8.380 10.556 10.542 01-1 9 33.760 2.651 2.652 0-4-2 37
9.320 9.046 9.036 10-1 5 35.060 2.558 2,557 0-3-5 19
9.780 9.483 9.481 100 8 36.300 2.468 2472 3-2-5 4
11.660 7.564 7.583 1-1-1 9 37.200 2419 2418 142 4
12.040 7341 7.344 10-2 13 38.600 2.329 2.330 1-52 6
14.300 6.187 6.188 1-12 9 39.220 2.297 2.295 242 7
16.460 5.395 5381 120 5 40.500 2227 2.225 41-3 5
17.300 5.132 5.121 1-2-1 4 41.100 2.192 2.194 4-31 4
19.280 4.595 4.599 12-1 100 41.980 2.150 2.150 136 13
19.980 4.420 4.440 12-2 9 42.540 2.121 2.123 1-47 5
20.960 4227 4234 1-1-4 10 43.460 2.079 2.080 42-1 7
21.320 4.165 4.164 21-1 65 44.060 2.053 2.053 351 13
21.660 4.106 4.099 210 9 44.580 2.029 2.030 243 4
23.480 3.782 3.785 222 26 45.140 2.004 2.006 1-56 8
24.280 3.662 3.662 12-4 27 46.600 1.946 1.947 25-1
25.040 3.550 3.553 0-1-5 6 48.020 1.895 1.893 1-57 13
26.580 3.345 3.350 220 5 48.520 1.872 1.874 047 8
27.400 3.250 3.252 2-3-1 15 49.480 1.842 1.840 342 4
28.340 3.151 3.146 3-12 11 50.920 1.788 1.791 1-58 8
28.940 3.089 3.082 1-2-5 16 52.720 1.734 1.734 318 5
29.340 3.036 3.041 025 11 53.640 1.772 1772 161 6
29.760 3.008 3.011 3-13 10 56.180 1.637 1.635 070 7
30.200 2.955 2.956 106 12 60.420 1.530 1.530 2438 10
30.640 2.916 2915 141 10 63.64 1.462 1.460 270
31.100 2.865 2.873 040 44 67.580 1.387 1.385 076
31.820 2.807 2.810 311 5 71.000 1325 1.326 084 4
33.000 2712 2712 1-4-2 4

Triclinic symmetry: a=9.737 (A), b= 11.769 (A), ¢ = 19.874 (&), o = 96.690, p = 96.690, y = 100.360.
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Figure 2. (a) Standard infrared spectrum of hexamethylenetetra-

mine; (b) Infrared spectrum of complex

B 2. (a) ECIREVLISNERE; (b) ECEHIRVLISNELE

1237 cm™ ',

THHERRY: 2 EYeeis MRS MRS EOEAT IR bR, b i A P S v SR A S0 R 2 TR AR
X T RZER KN 0.45%. FTLL, ZECEZ R EY, HaRais T 8ptn R,
N T B0 T RE S REAL DL, W EAYIM AN, Oy T RET R, BAT TR B R B bR AELL

MBCAR B LA BT ARIGE, 76 2871 cm™', 2952 cm™, 1457 cm™' A1 1439 em ™' Ak B g 7 51k B F
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Figure 3. Far-infrared spectrum of complex
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Table 2. Thermal decomposition data of Asl; [(CH;)sNy]»
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Figure 4. The NMR of the complex
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Figure 5. The probable structure figure of the complex for arsen-
ic-urotropine

B 5. 7ORRE NS RT BN SI R EE

FEF AT REMI SRS T 5)H "H NMR H, 0 a] IAIERA B R 2E T RS . /ST 2R DD & ARE T
PRI, TG AP E REETE TR B A AR . 7E7S KRR IU &K CDCL; HHXAE 4.72 ppm A7 FEHRMI, X2 KA
FEZS U I DY S 2 im0 RRPE SR, RIEAS CH, ZEHTER S AN BUE FAHE, Mg SR F#5 =/ CH, &
A%, BI N-CH,-N, M1 N(CHs); FERIER:. FTLL CH, T H 1AL B R R RRIER, H 2R EE
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FRIC A DUJE A8 T JER B AR B R X BRI, IR AR P SR IAE "H NMR APl 2 i Wb o . 76
BeAdh IR H 3L RIGE R E AL E, B 4.56 ppm £ 4.85 ppm XA 5.02 ppm F| 5.48 ppm
X3 X2 BRSNS IR DU AR REC S LS, H TR R A 748k, i BT EC S 25
MBI LUE H, EREAEYILIG, CH, A 7MW, e, SAPF: —Fol2 S mE s
RIRTIERN CH, B/ H; 57— Rl 5 3ca AR AL &R 78200 CH, E/ H, BT DU BE "H NMR
gk HEAE A X8 ERXMIEST, BT EE X0 B S ER, B DAEUR R
B &N, TR B AR SR, Prelaia Sis sE R ER, XA
BB LATE 5.02 ppm | 5.48 ppm X35 [ N 1% 5 )& T 58 —Fh Al

2.3. £EMRNE

2.3.1. HREIEFR(4)
B A 5 AR HL-60 U8R T3 10% KGN LG R # i RPMI-1640 £ 55, BT 37°C,
MIRRSE, 5% CO, MRE AR 3 R —IK.

2.3.2.MTT M ERBEY
¥ HL-60 40 H 770 B A 20 x 10%/ml, #50T 96 FLIFFRIR T, &AL 100 pL, ZRJEESZIRA A
R P S A R IR 2GR R 100 uL, XRRAAINZ, R AMAIE R, LAR), B4 44
Hil. 1F CO, B F-FET IR 72 /N, SRJG IO 5 ug/ml MTT 20 pL, 4KE:AEREFE/h 1595 4 N/, Ik
B LR A R EUIE . 2R )5 WEEFLHIH 200 uL 2GR SRS ERFLINA DMSO 200 uL, R EZE
W5 31| I 25 5t 58 A VA AR SR E RV, TE AR A A I 530 nm A ARG BE AF (A szo)
I (%) = (A = A )/ Ay X100%

KA AL 7Sk R R DY S e 3 Pl 25 06 HIL-60 13 M35 4 0 BTl s (0 B i il — X BL, 5 5
% 3,

Table 3. Comparison of the absorbance of AsI3 and the complex for HL-60 cell
3 3. FAMZ5XT HL-60 ZRARIIRLIELL S

W pmol/L 0 0.625 1.25 25 5 10 20 40 80
" Tk e 0.777 0.666 0.663 0.661 0.662 0.619 0.481 0.4 0.145
Ui &i
ZN R R DY S A e 1.08 1.03 0.932 0.823 0.681 0.661 0.554 0.47 0.155

Fe TR 7Sk PR DY SR B 9 e 24 0% HIL-60 11 100993 48 BT T SR P ot e i — X b, 55 0
4,

Table 4. Comparison of the inhibition rate of AsI3 and the complex

< 4. FMZEHIXT HL-60 ZRARINEIZ L

YR P¥ pmol/L 0.625 1.25 2.5 5 10 20 40 80
BT 14 15 15 15 20 48 49 81
I
v, D0 4 Fif
% ”“fﬁg‘ﬁ“ 46 13.7 23.8 36.9 38.8 48.7 56.5 85.6

AT LS PRGN LA A%, DU ARSI R AR AR, He B
P 6 (5 PO 24 D10 SOIN HI 25 B B 1Cp)
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Figure 6. The curve comparison of the restrain rate of Asl; and the complex
(Therein, Urotropine-Asl;: the complex; Asl;: Arsenic triiodide)
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