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Abstract Cis-dioxo-catecholatotungsten (VI) complex (NH3CH2CHNH2CH3)2[WV102(0C6H4O)2] is ob-
tained with chiral protonated 1,2-propanediamine by the reaction of tetrabutyl ammonium decatungstate with
catechol in the mixed solvent of CH;0H, CH3;CN at room temperature. The crystal structure of complex was
determined by X-ray diffraction structural analysis. The results show that complex belongs to monoclinic
system with space group P2i/n, a=1.1099(3) nm, »=1.0416(3) nm, ¢=1.8874(6) nm, f=96.492(6)°, V=
2.1679(11) nm’, z=4, R, =0.0445, wR,=0.0682; and studied by IR, '"H NMR and UV-Vis. The NMR stud-
ies on the interaction of the title complex with adenosine-triphosphate (ATP) reveal that 'H chemical shifts
of 1,2-propanediamine and catechol with and without ATP exhibit distinct difference, the reduction of
W(VI) to W(V) occurs when the title complex is dissolved in D,O and the W(V) is oxidized again when
ATP solution is mixed with original solution and the hydrolysis of the catecholato ligand take places at mean
time being monitored by 'H NMR.
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Figure 1 IR spectra of the title complex
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Figure 2 UV-Vis spectrum of the title complex
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Table 1 Crystal parameters of the title complex

Empirical formula CigH31N,OsW Calculated density/(gecm®) 1.787
Formula weight 583.32 Absorption coefficient/mm ™' 5.369
/K 293(2) F(000) 1156
Crystal system Mono clinic Crystal size/mm 0.25X0.20X0.20
Space group P2y/n 0 range for data collection/(°) 2.03 to 25.03
a/nm 1.1099(3) Limiting indices —13<h<13, —11<k<12, —22<KI<10
b/nm 1.0416(3) Reflections collected/unique 8382/3689
c/nm 1.8874(6) Goodness-of-fit on > 0.869
pI(°) 96.492(6) Final R indices [I>20(])] 0.0445
Volume/nm® 2.1679(11) R indices (all data) 0.1170
zZ 4 Largest diff. peak and hole/(esnm ) 1001 and —707 esnm >
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Table 2  Selected bond lengths (nm X 10™") and angle (°) for title complex
W(1)—0(5) 1.730(7) W(1)—O0(6) 1.730(6) W(1)—O0(1) 1.981(6)
W(1)—0(4) 2.000(6) W(1)—0(2) 2.104(6) W(1)—0(3) 2.136(6)
o(1)—C(1) 1.388(11) 0(2)—C(2) 1.341(10) 0(3)—C(7) 1.330(10)
0(4)—C(8) 1.385(11) N(1)—C(15) 1.468(16) NQ)—C(14) 1.529(12)
NQB)—C(17) 1.500(12) N(4)—C(18) 1.403(14)
O(5)—W(1)—0(6) 100.2(3) 0O(5)—W(1)—0(1) 92.0(4) 0O(6)—W(1)—0(1) 104.7(3)
O(5)—W(1)—04) 106.8(4) 0(6)—W(1)—0(4) 87.6(3) O(H—W(1)—0(4) 155.6(3)
O(5)—W(1)—0() 166.1(4) 0(6)—W(1)—0(2) 90.8(3) O(H—W(1)—0(2) 76.9(3)
O(4)—W(1)—0(2) 82.0(3) O(5)—W(1)—0(3) 87.4(3) 0(6)—W(1)—0(3) 163.9(3)
Oo(1H—W(1)—0(Q3) 89.1(2) 0(4)—W(1)—0(3) 76.6(2) 0(2)—W(1)—0(3) 84.2(2)
C(DH—O(1H—W(1) 117.2(6) C(2)—0(2)—W(1) 115.0(6) C(7)>—03)—W(1) 114.6(6)
C(8—0(4)—W(1) 118.2(6) C(2)—C(1)—O(1) 115.7(9) C(9)—C(8)—0(4) 124.7(1)
O(1)—C(1)—C(6) 121.0(1) 0(2)—C(2)—C(1) 115.2(1) C(15)—C(14)—N(2) 113.2(1)
C(14)—C(15)—N(1) 115.8(1) O(4)—C(8)—C(7) 114.4(9) C(18)—C(17—N(@3) 113.1(1)
C(16)—C(17)—N(3) 113.9(10) C(13)—C(14)—N(2) 110.9(1) C(17)—C(18)—N(4) 118.2(13)
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Table 3 'H chemical shifts of the title complex with and without ATP
Sample CH; CH,CH,* CHy" Hp & H" Hg’ Hc?
1.25 (b) 2.89 (m) 2.93 (m) 3.32 (m) .
I — 65~6. —
Complex /S 4Hz) (Ju=7.5Hz) (Uy=14.0 Hz) (Ju=7.5 Hz) 6.65~6.85 (m)
1.4 2 . .
+ATP 30) 327 (m) 3.37 (m) 378 620 (br) 6.65~6.85 (m) 6.90~6.92 (m)

(J=7.8Hz) (Ju=7.5Hz) (Jy=14.0Hz) (Jo,=7.5 Hz)

B
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R4 ATP SHpBL YIRS RIS H AL

Table 4 'H chemical shifts of ATP with and without the title complex
Sample Hlv sz H3' H4v H5' H3 H7
ATP 6.100 4.700 4.500 4.400 4.300 8.400 8.600
~+complex 6.131 4.765 4.574 4416 4.279 8.265 8.528
8 N1H2

0 o}
Il I

I N-3SN2

OH—P—0—P;0-P;0—5 7¢ || |
|’ | | o Nga°N ’
OH OH OH & p 4
HI* 2lH

OH OH
1

Structure of ATP
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Figure 5 '"H NMR spectra of the AA'BB' systems of the title complex in the absence (A) and presence (B) of ATP, amplified spectrum
(C) in the presence of ATP and 'H NMR spectra of 1,2-dihydroxy benzene (D)
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Figure 6 'H NMR spectra of CH,H, in the absence (A) and presence (B) of ATP
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