NIANUIN
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AMANUIN D

MITUATIEHANIAIRY [Cu(lD)(bipyam)(0,CCH,CH,),].2H,0

msduasizimsdsznouifadon [Culi)(bipyam)(0,CCH,CH,),1.2H,0 TasitiniouTavasaite
Thiuasdsfulumsdaunsie reoxygenation products Tao3Tmddao Tansaetnlodluussenemlng

by [J =4 q’/’ a dy
uazmuimmsmmﬁmﬂﬂmmu UYUADUAIU

1. A¥@10 CuCO, Cu(OH), H,0 0.19 n$u (1.5 fad Twa) Turi1 20 ya. uazifunsa Tnsfeotinie
yslunsazate guuazay |

2. 9829 bipyam 0.27 n3u (1.57 ad Tua) Twesiuea 30 va. Quuazau

3. wawmsazargnnde 1 uazde 2 Wrdrofuuduan laRou Twsfeown 0.31 n3u(3.2 TasTua)
guunzau msazatod I Issmoeded q figuugies Uszana 1 daniaz ldndndidoalaan

YD [Cu(II)(bipyam)(OZCCHZCHS)z].2H20



MANUIN Y
D

navalaznoN mmammusgnwuﬁuuawmasnaamﬂﬁmas‘umazmu

Tulaagaves [Cu@)(bipyam),(0,CCH,CH,)|[NO,]

mand Wl wRezasezaeanluluana [Cu(bipyam),(0,CCH,CH)]NO,] (1)

RHGIY x/a y/b z/c u
Cu 0.18056 0.57010 0.12839 * 0.044¢%
N(Y) 0.04522 0.67502 0.1221 * 0.0499
c(1) -0.01349 0.65625 0.06980 * 0.0629
c(2) -0.11508 0.68420 0.06490 * 0.0777
C(3) -0.16285 0.73476 0.11634 * 0.084
Cl4) -0.10694 0.75745 0.16935 * 0.0733
c(s) -0.00062 0.72755 0.17.36 * 0 0525
N(3) 0.05548 0.75596 0.22503 * 0.0579
C(6) 0.13591%3 0.77856 0.23470 * 0.0:v0
C(7) 0.19363 0.86652 0.28485 * 0.0668
c(8) 0.29575 0.89443 0.29440 * 0.0754
c(9) 0.36347 0.83659 0.25398 * 0.0685
C{10) 0.32610 0.74859 0.2063: * 0.05052
N(2) 0.22467 0.71713 0.19607 * (.0484%
N(4) 0.30398 0.43286 0.13748 * 0.0478
C(11) 0.32195 0.36036 0.19264 * 0.0593
C(12) 0.37563 0.22867 0.20005 * 0.0678
C(13) 0.41406 0.16058 0.14746 * 0.0718
C(14) 0.40003 0.23288 0.09252 * 0.0624
C(15) 0.34605 0.37155 0.08847 * 0.0467
N(6) 0.33750 0.44455 0.03208 * 0.0535
C(16) 0.31580 0.59677 0.01835 * 0.0507
C(17) 0.35694 0.66266 -0.03370 * 0.0681
B c(18) 0.33838 0.81170 -0.04649 * 0.0811
C(19) 0.28063 0.89906 -0.00798 * 0.0819
C(20) 0.24114 0.82714 0.04088 * 0.0709
N(5) 0.25531 0.67724 0.05405 * 0.054¢
o(1) 0.11225 0.3829¢ 0.08958 * 0.0636
0(2) 0.06859 0.36196 0.18490 * 0.0817
C(21) 0.07003 0.30923 0.13189 * 0.0776
C(22) 0.05042 0.13795 0.11821 * 0.1312
C(22") 0.00611 0.16136 0.12748 * 0..776
C(23) -0.05478 0.14728 0.08484 * 0.1705
C(23) 0.01382 0.09127 0.06401 * 0.1170Q
N(7) 0.56164 0.74544% 0.10821 * 0.0620
0(3) 0.52705 0.61855 0.12133 * 0.1115
0(3) 0.56215 0.61501 0.08566 * 0.1061
0(4) 0.56946 0.84622 0.14696 * 0.1105
o(a’) 0.56881 0.77153 0.16277 * 0.1258
0(5) 0.59591 0.76903 0.05782 * 0.0903
0(5") 0.56245 0.85404 0.07093 * 0.1792
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AR W2 anugmwussluluana [Cu(\bipyam)r_,(o2CCH2CH3)][NOS]~(I)

WUS AMHENINUSE (B) Wuoe ANMUENINUSE (A)
N(7)-0(3) 1.2326(1) C(7)-CB) 1.3613 (3
N(7)-0(3") 1.2344(1) Cc(8)-H(8) .9600(0)
N(7)-0(4) 1.2178(1) C(8)-C(9) 1.3745(2)
N(7)-0(4") 1.2121(2) C(9)-H(9) .9601 (2)
N(7)-0(5) 1.2253(1) cl(9)-C(10) 1.3623(1)
N(7)-0(5") 1.2458(1) C{10} -H(10) .9595 (1)
0(3)-0(3") .9349 (1) C{10}-N(2) 1.3601(3)
0(3)-0(4) 2.1163(2) N(4)-C(11) 1.36%2(1)
0(3)-2(4") 1.6756 (1) N(4)-C(15) 1.3371(1)
0(3)-0(5) 2.1440(2) C(11)-H(11) .9599(0)
0(3)-0(5") 2.3833(2) Cc{11)-C(12) 1.3462(1)
O(37)-0(4") 2.1620(2) c(12) - ( 2) 9601 (1)
0(3')-0(5) 1.5415(1) cr12) - 3) 1.405911)
O(3*)-0(5") 2.0989(2) C(13) - h(l3) 9600(1)
0(4)-0(a") .7346(0) C(132)-C(14) 1.3586 (1)
0{4)-0(5) 2.1034(3) C(14) -H(14) .9600(0)
O(4)-0(5") 1.6601(2) C(14) -C(15) 1.3951(1)
C(47)-0(5) 2.3365(3) C(15) -N{(6) 1.3847(2)
0(4')-0(5") 2.1277(3) N(6}-H(6B) .9000(0)
0(5)-0(5") .9106(0) N(6)-C(1l6) 1.3808(1)
Cu-N(1) 1.9867.4) C(16)-C(17) 1.4026(1)
Cu-N(2) 2.0154 (2) (lG)-N(b) 1.3340(1)
Cu-N(4) 2.0u59(3) C(1 (17} .9601(0)
Cu-N(s) 2.1466(2) cQ1 ) C(18) 1.3426(1)
a-01(1; 2.0193(2) C(18)-H(18) .9600(0)
Cu-0(2) 2.6643(3) C(18)-C(13) 1.3829(1)
N{1)-C(1) 1.3558(2) C(19) -H(19) -9601 (1)
C(1)-H(1) .9600 (1) 0) -H (20) .9600(0)
c(1)-C(2) 1.3477(3) 0)-N(5) 1.3430(1)
C(2) H(2 ) .9599 (1) (1)-0(2) 2.1928(3)

Cc(2)-C(3 1.3828(1) o(1}-Cc(21) 1.2716 (1)
C(3)-H(3) .9600(2) 0(2)-C(21) 1.2460(1)
Cc(3)-C(4) 1.3528(2) c(21) -C(22) 1.5349(2)
C(4)-H(4) L9600 (1) c(21)-C(22") 1.5311(2)
C(S)-N(3) 1.3740(2) C(22})-C(23) 1.5256(3)
N(3)-H(3A) .8999 (1) c(2 ) c(23") 1.3187(1)
N(3)-C(6) 1.3737(3) Cl22°)-C(23) 1.2010(1)
Cc(6)-C{(7) 1.3919(1) Cc(2 -C(237) 1.5217(2;
C(6)-N(2) 1.3412(2) clz ) c(237) 1.1337(2)
C(7)-H(7)} .9600 (1)




AI5NT W3 yuuszluluana [Cu(bipyam),(0,CCH,CH,)}NO,] (1 )
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HNWLSE PAYNWUSE (%) NUWUSE MNAYNNUSE (°)
O(3)-N(7)-0(3") 44.23716) ©0(37)-0(4")-0(4) 100.891(9)
0(3)-2(7)-0(4) 119.457(8) 0(37)-0(4")-0(5) 39.841(%8)
O(3)-N(7)-0(4") 86.531(5) C(37)-D2(47)-0(5") €8 .580(%)
0(3)-N(7)-0(5) 121.451(2) 0{3)-0(4")-0(5) 62.692(%)
O(3)-N(7)-0(5") 148.154 (4) C(2)-0(4")-0(5") 42.333(1)
O(3’')-N(7)-0(4) 159.026 (1) 0(5)-0{a’)-0(5") 22.928 (1)
O(3')-N(7)-0{(4") 124.183(2) N(7)-0(5)-0{3) 29.209(3)

0(37)-N(7)-0(5) 77.612(5) 17(7)-0(5)-0(3") 51.457(3)

O(37)-N(7)-0(5") 115.615(9) M{7)-0(5)-0(4) 20.475 (%)

O(4)-N(7)-0(4") 35.191(3) H(7)-0(5)-0(4") 16.456 (3)
0(4)-N(7)-0(5) 118.841(7) H(7)-0(5)-0(5") 69.578 (&)

0(4)-N(7)-0(5") 84.72(1) C(3)-0(5)-0(3") 22.6757{%2)
0(47)-N(7)-0 ( ) 146.904 (6) C(3)-0(5)-0(4) 59.760(7)
o(4a")- (7)- ) 119.909(8) 0(3)-0(5)-0(4") 43.659(4)
0({S)-N(7) - 5 ) 43.236 (4) C(3)-0(5)-0(5") 93.729(¢%)
N(7)-0(3)-0(3") 67.836(5) 0(3')-0(5)-0(4) 81.253(7)
N(7)-0(3) - ( 4) 30.070(5) 0(3/)-0(5)-0(4") 63.970 (&)
N(7)-0(3)-0(4") 46.226 (7) 0(3')-0(5)-0(5") 115.305(9)
N(7)-0(3})-0(5) 29.180(2) 0{(4)-0(5)-0(4") 18.079(32)
N(7)-0(3)-0(5") 16.010(2) 0{4)-0(5)-0(5") 49.311(2)
0(37)-0(3)-0(4) 96.699(5) 0(4')-0(5)-0(5") 65.548(3)
0(37)-0(3)-0(4") 108.475(8) N(7)-0(57)-0(3) 15.836(2)
0(37}-0(3)-0(5) 39.471(5) N{7)-0(5')-0(3") 32.028(4)
0(3')-0(3)-0(5") 61.174(5) N(7)-0(5")-01(4) 46.926(5)
0(4)-0(3)-0(4") 17.956(2) N(7)-0{(5")-01(4") 29.592(2)
0(4)-0(3)-0(5) 59.166(7) N{7)-0(57)-0(5) 67.187(8)
0(4)-0(3)-0(5") 42.789(7) 0(3)-0(5')-0(3") 22.968(3)
0(4')-0(3)-01(5) 74 .293(9) 0(3)-0(5')-0(4) 59.994 (1)
0(47)-0(3)-0(5") 60.273(9) 0(3)-0{(5')-0(&") 43.148(2)
0(5)-0(3)-0(5") 22.412(2) 0(3)-0(5')-0(5) 63.858(9)
N(7)-0(3/)-0(3) 67.627(4) 0(3')-0(5")-0(4) 78.854 (1)
N(7)-0(37)-0(4") 27.632 (1) 0(37)-0(5")-0(4") 61.527(2)
N(7)-0(3")-0(5) 50.931(7) 0(3')-0(5')-0(5) 41.603(6)
N(7)-0(37)-0(5") 32.358(5) 0(4)-0(5")-0(4") 17.337(3)
0(3)-0(3')-0(4") 47.314 (6) 0(4)-0(5")-0(5) 106.112(4)
0(3)-0(3")-0(5) 117.853(4) 0(4')-0(5')-0(5) 91.524 (€)
0(3)-0(3")-0(5") $5.859(2) N(1)-Cu-N(2) 88.937(8)
o<4')—O(3 ) -0 (5) 76.188(9) ( 1) -Cu-N(4) 170.5814
O(4 ’)- )—0(5') 59.892(7) 1) -Cu-N(5) 100.70(1)
0(s (')— 23.092(3) ( 1) -Cu-0(1) 88.08 (1)
N(7)- (4) 0(3) 30.473(3) N(1)-Cu-0(2) 80.55(1)
nN(7)-0(4)-0(4") 71.983(9) N‘2)-Cu-N(4) 95.949(9)
N(7)-0{4)-0(5) 30.684(2) N(2)-Cu-N(5) 99.000(9)

N(7})-0(4)-0(5") 48.352(6) N(2)-Cu-0(1) 157.163(4)
0(3)-0(4)-0(4") 44.686(7) N(2)-Cu-0(2) 103.473(9)
0(3)-0(4)-0(5) 61.074(3) N(4)-Cu-N(S) 86.52(1)
0(3)-0{(4)-0(5") 77.217(3) N(4)-Cu-0(1) 34.29(1)
0(4')-0(4)-0(5) 99.229(8) N(4)-Cu-0(2) 90 46 (1)
0(a')-0(4)-0(5") 120.329(4) N(5)-Cu-0(1) 103.802(9)
0(5)-0(2)-0(5") 24.577(5) N(5)-Cu-0(2}) 157.517(2)

(7) 0(4')-0(3) 47.243(3) C{1)-Cu-0(2) 53.716 (7}
N(7)-0(4')-0(3") 28.185(3) Cu-N(1)-C(1) 117.842(8)
N(7 -0(4- ) -0(4) 72.825(6) Cu-N(1)-C{(5) 122.265(7)
N(7)-0(4')-0(5) 16.640(3) C(l)—N(l)-C(S) 117.56 (1)
N(7)-0(4’)-0(5") 30.499(5) N(1)-C(1)-H(1) 117.59(1)

0(3)-C(4a’)-0(3") 24.212(3) N(1)- (1)-c<2) 124.012(8)
0{3)-0(4')-0(4) 117.358(8) H(1)-C(1)-C(2) 118.392(8)
0(3)-0(4")-0(5) 62.048(5) C(1)-C(2)-H(2) 120.812(7)
0(3)-0(4")-0(5") 76.580(7) C(1)-C(2)-C(3) 118.280(8)
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m3efi W3 yaviuszlulinana (Cu(bipyam),(0,CCH,CH,)INO,] (1 ) (si0)

NUWUGE NAYNNUSE (°) NNWUDE WIANNWUEE (°) ]
H(2)-C(2)-C(3) 120.90(1) Cl15) -N(6)-C(16) 129.61351(2)
C(2)-C(2)-H(3) 120.167(7) H(6B)-N(6)-C(16) 115.3157)
C(2)-C(3)-C{4) 115.71(1) N(6)-C(16)-C(17) 118.901(5)
H(B) C(3)-C(4) 120.124(7) N(6)-C(16)-N(5) 118.660(5)
C(3)-C(4)-H(4) . 120.80(1) C(17)-C(16)-N(5) 121.431(7)

C(3)-C(4)-C(5) - 119.280(8) C(16)-C(17)-H(17) 119.785(8
H(4)-C(4)-C(5) 119.921() C(16)-C(17)-C(18) 119'267(5)
N(1)-C(5)-C(4) 121.119(7) H(17)-C(17)-C(18) 120.3947(6)
N(1)-C(S5)-N(3) 120.42(1)  C(17)-C(18)-H(18) 119.385(4)
C(a)-C(5)-N(2) 118 .456(8) C(17)-C(18)-C(19) 119.977 (5]
C(S)-N(3)-H(3A) 115.33(1 H(18)-C(18)-C(19) 120.634 (8]
c(5)-N (3)—C(6) 129.580(7) C(18)-C(19)-H(19) 121.048(5;
H(3A) -N(3) -C(6) 115.09(1) C(18)-C(19)-C(20) 117.697(7)
N(B)—C( ) - c<7> 118.556(3) H(19)-C(19)-C(20) 121.255(5)
N(3)-C(6)-N(2) 120.04 (1) C(19)-C(20)-H(20) 119.060(7)
C(7)-C(6) -N(2) 121.40(1)  C(19)-C(20)- <5) 124.001(4)
C(6)-C(7) -H(7) 120.14(1)  H(20)-C(20)-N(5) 116.939(6)
c(6)-C(7)-C(8) 119.686(4) Cu-N(5)-C <16> 121.297(8)
H(7)-C(7) -C(8) 120.18(1)  Cu-N(5)-C(20) 121.231(5)
C(7)-C(8)-H(8) 120.603(3) .C(16)-N(5)-C(20) L17.456 (5
C(7)-C(8)-C(9) 119.51(1) Cu-0(1)-0(2) 78.357(7)
H(8)-C(8)-C(9) 119.86 (1) Cu-0(1)-C(21) 107.32518)
C(8)-C(9)-H(9) 120.98(1) 0(2)-01)-C(21) 29.096 (3)
c(8)-Cc(9)-cl10) 118.551(1) Cu-0(2)-0(1) 47 .927(3)
H(9)-C(9)-C(10) 120.434(4) Cu-0(2)-2(21) 77.583(7)
C(9)-C{10)-H(10) 118.76 (1) 0(1)-0(2)-C(21) 29.753(5)
C(9)-C(10) -N(2) ©123.223(3) 0(1)-C(21)-0(2) 121.152(7)
H(10) -C{10) -N(2) 118.01(1) 0(1})-C(21)-C(22) 114.821(s)
Cu-N(2)-C(6) 123.00 (1) 0(1)-C(21)-C(22") 129.065(5)
C1u-N(2)-C(10) 119.269(3) 0(2)-C(21)-C(22) 121,771 (2)
C(6)-N(2)-C(10) 117.57(1) 0(2)-C(21)-C(22") 109.472(4)
Cu-N(4)-C(11) 117.535(5) C(22)-C(21)-C(22") 24.652(4)
Cu-N(4)-C(15) 121.088(7) C(21)-C(22)-C(22") 77.352(7)
C{11)-N(4)-C(15) 117.526(8) C(21)-C(22)-C (23) 100.340(3)
N(4)-C(11)-H(11) 117.812(8) C(21)-C(22)-C(23") 121.464 (1)
N(4)-C(11)-C(12) 124.174(4) C(227)-C(22)-C < 3) 48.88(1)
H(11)-C(11)-C{(12) 118.010(6, C(227)-C(22)- C(23’ 94.92(1)
C(ll) C(12)-H(12) 121.106(4) C(23)-~- C(22) c(23) 46.275(4)
1) -C(12)-C(13) 117.579(6) C(21)-C(22)- ( 2) 78.00 (1)
H(12) C(12)-C(13) 121.304(8) C(21)- c(zz ) -C(23) 118.185(7)
C(12)-C(13) -H(13) '120.479(6) C(21)-C(22‘)-C(23") 109.402(5)
C(12)-C{13)-C(14) 119.306(8) C(22)-C{22’)-C(23) 106.88(1)
H(13)-C(13)-C(14)  120.202(5, C(22)-C(22")-0(23") 59.702(6)
C(13)-C(14) -H(14) 120.350(8) C(23)-C(2 7’\-((9?’) 47.430(R)
C{13)-C(14)-C(15) 120.017(4) C(22)-C(23)-C(22') 24.239(3)
H(14)-0C(14)-C(15) 119.632(6° C(22)-C(23)-C(237) 57.20(1)
N(4)-C(15)-C(14) 1271..222(6 C(22')-C(23)-C(23") 81.29(1)
N(4)-C(15)-N(6) 120.772(8 C(22)-C{23')-C(22") 25.376/(7)
C(14)-C(15) -N(6) 118.005({5. C(22)-C(237)-C(23) 76.52(1)
C(15)-N/R) -H(GR) 115.07(1) C(22*)-C(23")-C(23" 51.277(6)
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[NO,] (I)
R0 VR v u22 U3l U23 U13 Ul2
L 7 .

Cu .0405 .0573 .0382 .004a3 .Uls4 .Uub2
N1} .0422 .0657 0420 .0029 .0053 .C064
c(1) .0617 J741 0524 .0078 .0014 .0039
H(1, .080

~(2) .0650 .0941 €721 L0094 .0157 .0028
H(2) .080

c(3) .0412 L1094 .1025 .0004 .0115% .0118
H(3) .08¢0 .

C(4) .0461 .0936 .0765 .0067 .0188 L0001
H{4) -080

c(s) .0415 .0656 .0511 .0023 .0094 .0034
N(3) .0440 .0871 .0441 .0013 .0149 .0162
H(3Aa) -080

c(6) .0531 .0554 .0390 .0029 .0073 .0055
c(7) .0748 .0778 .0479 .0034 .0045 .0150
H(7) -080

c(g) .0322 .0752 .0566 .0104 .0201 .0134
H(g) .080

c(9) .0577 L0661 .0799 .0109 .0142 .0024
H(9) .080

c(10) -.0410 .0605 .0673 .0044 .0036 .0016
H(10) -080

N{(2) .041s .0593 . 0449 .0016 .0067 .0054
N(4) -0451 .0555 .0439 .0001 .0116 .0025
c(11) -0582 .0680 .0528 .0045 .0141 .0032
H(11) .080

c(12) -0726 .0641 .0671 L0011 .0082 .0130
H(12) .080

c(13) .0658 .0559% .0900 .0105 .006GC .0021
H(13) -080

Cc(14) -0559 .0590 .0740 .0013 .0188 .0134
H(14) -080

c(i5) -035s5 .0543 .0509 .0063 .0107 .0052
N(§) -0495 .0678 .0443 .0018 .0130 L0122
H(eB) .080

c(16) -0384 .0742 .0402 .0065 .0082 .0013
Cc(17) .0567 .0995 .0501 .0003 .0218 .0078
H(17) .080

Cc(1e) -0674 L1140 .0635 .0038 .0196 .0340
H(18) -080

Cc(19) -0821 .0760 .0897 .0026 .0242 .0298
H(1g; -080

Cc(20) -0764 .0646 .0737. .0039 .0233 .0083
H(20) -080

N(5) .0503 .0630 .0507 .0028 L0212 .0014
0(1) -0613 .0788 .0520 .0145 .0170 .0189
0(2) .0889 .0935 .0658 .0270 .0352 .0026
c(21) -0733 .0740 .0875 .0352 .0233 .0100
Ci22) .0955 .1037 .2025 .054¢ .0891 L0237
C(22) -1493 .2126 .1810 .14009 .1103 .1289
C(23) -1670 .1644 .1808 .0050 .0139 .1024
C(237) .1558 .0668 .1196 .0114 .0182 .0333
N(7) .0480 .0795 .0598 L0242 .0155 .0047
0(3) .1128 .0860 .1406 .0004 .0582 .0124
0(3r) .1728 .0628 .0871 .0049 .0513 .0249
0la) .1457 .1148 .0734 .0216 .0303 .0300
O(4’) -1535 .1816 .0431 .0064 .0130 .0099
0(s) .1063 .1080 .0592 L0047 .0310 .0063
0(s*y .3397 .1356 L0660 .0754 .0487 .0401
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[NO3] (I
Breaay x v z Ul(eq)

H(22A) 5249 (7) 9061 (7) 1630(7) 150
H(22B) 6081(7) 9183 (7) 1133 (7) 150
H(23Aa) 4467 (13) 9829 (23) 690(9) 258
H(23B) 4044 (13) 8212(23) 874 (9) 258
H(23C) 4872(13) 8333(23) 380(9) 258
H(22C) 4271(9) 7751(15) 1043(9) 150
H(22D) 4840(9) 8816 (15) 1535(9) 150
H(23D) 4885(17) 9959(28) 565 (10) 258
H(23E) 5437(17) 8499 (28) 317 (10) 258
H(23F) 6003 (17) 9559 (28) 807 (10) 258
H(1l4) 9209(23) 8032 (37) 567 (14) 60(9)
H(13) 9455 (32) 9361 (46) 1546 (18) 89(13)
H(12) 8882 (26) 8147 (40) 2425 (16) 76(10)
H(1l) 7961(26) 5816 (38) 2265 (16) 69(10)
H(17) 8956 (28) 3957(40) -546 (16) 68 (10)
H(18) 8695(35) 1382(57) -821(20) 117 (15)
H(19) 7642 (35) -172(52) -182(21) 117 (15)
H(20) 7050(30) 1114 (46) 715(17) . 89 (12)
H(1) 5213 (29) 3882(43) 389(17) 79(11)
H(2) 3508 (30) 3266 (45) 266(17) 85(12)
H(3) 2738(36) 2449 (50) 1119(19) 103(14)
H(4) 3688(28) 2032 (41) 2045(17) 77 (11)
H(7) 6467 (25) 993 (36) 3082(14) 54(9)
H(8) 8123 (30) 632(41) 3197 (18) 71(12)
H(9) 9238(28) 1487 (42) 2615(15) 68(10)
H(10) 8762(27) 3038(40) 1786 (15) 77(10)
H(6A) 8617 (23) 6094 (36) 17(15) 55(9)
H(33) 5225(25) 2120(36) 2512 (14) 55(9)
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ADstract

The crystal structure of the title compound comprises
[Co(CHs O Cp N5 Y cations and NO3 anions.
The cation structire is intermediate between a distorted
square-based pyramidal tive-coordinate geometry with
an additional Tong bond and an asymmetric civ-distorted
octahedral geometry, both giving a (44 1+ 1)-1vpe coor-
dination.

Comment

The crystal structures of the [Ca''(chelate)stO X!
cations, where chelate is di-2-bipyridyl or 1,10-0-phen-
anthroline and OXO is ONO ", CHCO3~ or HCO5
arc well characterized (Hathaway, 1985 as (uxional
coppertil) stercochemistries  (Fitzgerald et al.. 1981
Stmmonds ef al., 1987). Tn order (o extend this series o
more {lexible chelate nitrogen ligands, complexes wirh

Aeta Crvstallocraphica Secton ©
ISSN 01082700 D pauy
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the ligand di-2-pyridylamine (dpyam) have been ex-
amined. Only a few crystal structures of the dpyam
complexes in this series have been reported (Aduldecha
et al., 1991).

NOj3

The asymmetric unit comprises discrete [Cu(CyHs-
O2)(CipHyN3)»1* cations and NO3 anions. The bond
lengths and angles in the structure agree with those
observed in bis(di-2-pyridylamine)(acetalo)copper(II)
nitrate (Aduldecha et al., 1991). The Cu atom is ba-
sically five coordinate, but the second O atom of the
propionate group occupies a sixth position at a distance
of 2.669 (3) A. Thus, the CuN,0, chromophore involves
a cis-distorted octahedral stereochemistry with an asym-
metric coordination of the OXO~ anion. However, the
structure can also be described as involving a square-
pyramidal octahedral (4+1+1%)-type stereochemistry by
taking atoms N1. N2, N4 and Ol as the basal plane,
and Ol-—Cu—N2 as the basal angle (Aduldecha et al.,
1991). The Cu atom is displaced from the basal plane
by 0.2657(3) A. The basal plane has a slightly trigo-
nal distortion with a r value of 0.22(9) (Addison er
al., 1984). Hence, the structure can best be described as
intermediate between an asymmetric cis-distorted octa-
hedral geometry and a distorted square-based pyramidal

Q
C234
C24 ©

Fig. [. The structure of the title compound showing 50% probability
displacement ellipsoids.
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[Cu(C3H50;)(CioHoN3), JNO;

five-coordinate geometry with an additional long bond
at the sixth coordinating position.

The planar pyridine rings involve dihedral angles
of 27.46(9) and 23.8(1)° for the ligands defined by
the NI/N5 and N2/N4 atoms, respectively. The crystal
structure is stabilized by C—H---O and N—H. . .O-

type hydrogen bonds,
in Table 2.

Experimental

the details of which are given

The title complex was prepared by adding a boiling solution
of [Cu(NO,);].3H,0 (0.48 g, 2.0 mmol) in 20 mi water to a
warm solution of dpyam (0.68 g. 4.0 mmol) in 30 ml ethanol,
after which CH;CH,COONa (0.38 2. 4.0 mmol) was added.
After a few weeks, dark-green crystals formed.

Crystal data

[Cu(CyHs0:XC1oHy N1 ), -
NO,

M, =541.02

Monoclinic

P2|/C

a=13058(3) A

b = 86770 (10) A

21.842(3) A

92.790 (10)°

2471.9(7) A’

4

p

N<wn

D = 1.454 Mg m™}
D, not measured

Data collection

Siemens P4 diffractometer
6128 scans
Absorption correction: none
5640 measured reflections
4333 independent reflections
3261 reflections with

1> 200D
Rine = 0.021

Refinement

Refinement on F2

RIF* > 25(FY] = 0.038

wR(F?) = 0.105

S =0.984

4333 reflections

430 parameters

All H atoms refined

w = U[a*(F}) + (0.0685P)2)
where P = (F} + 2FH3

Mo Ka radiation

A=071073 A

Cell parameters from (8
reflections

8 = 0.05-12.93°
p=0932 mm™!
T=293(2) K
Slab

0.58 x 046 x 0.26 mm
Dark green

Omax = 25.01°
h=—1— 14
k=-1—-10
[=-25 25

3 standard reflections
every 97 reflections
intensity decay: <3%

(A )max = 0.001,

Apmax = 0497 ¢ A7

Apmin = —0.346 ¢ A~

Extinction correction: none

Scattering factors from
International Tables for
Crystallography (Vol. C)

Table 1. Selected geometric parameters (A, °)

Cu—N4 1.989.()
Cu—NI 2.005 (2)
Cu—0I 2.020(2)
N4—Cu-—N1 170.59 (10)
N4—Cu—01 88.05 (1)
N1—Cu—01 84.33(9)
N4—Cu-—N2 89.06 (9)
NI—Cu-—N2 95.82 (9)

Cu—N2 2.020(2)
Cu—NS 2.148(2)
Cu—02 2.669 (3)
O1—Cu—N2 157.14 (9
N4—Cy—N53 100.76 (10)
NI1—Cu—N5 86.47(9)
O1—Cu—NS 104.00 (9)
N2—Cu—NS 98.82 (9
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Table 2. Hydrogen-bonding geometry (/‘i, °)

D-—H---A. D—H H---A DA D—H-..A
C20—H20- - b3 1.02(4H) 2.46(H 3.457(6) 165 (3
C2—H2.-.0%' 0903 2.52(3) 3291 (5) 144 (2)
N3I—HIN3. - -0 0.38(3) 1.99(3) 2.859(%5) 168 {3)
Cl—H3- . .04 0.95 (B 2474 3.377 (9 160 (3
CI13—H13---05™ 0.85¢(5)  2.55(H 3.352(6) 157 (d)
Cli—HI14...02" .92 (4 238 (4 3334 (H 140 (3)
N6—HING- - 02" 0.78(3) 198(3) 2763 (4) 176 (3)
Symmetry codes: (D2 —x, | — v, = (o, L+ v, G e =1, v, 2 (iv)

| —x, v — ':,l. -

The title structure was solved by direct methods and refined
by full-matrix least-squares techniques. Atoms C22 and C23
of the propionate group showed very high disorder with
unreliable C—C bond lengths. Hence. it was decided to
consider the propionate group as two entities with different
orientations for the bonds C21—C22 and C22—C23. The
occupancies of C22 and C23 were initially refined and then
fixed at 0.45 for C224/C23A and 0.55 for C22B/C23B. The O
atoms of the disordered nitrate group were divided into two
sets with occupancies of 0.78 and 0.22. All the disordered
atoms were refined anisotropically with C—C, N—O and
O—O distances involving the disordered atoms restrained.
The H atoms of C22A, C22B, C234 and C23B were fixed
geometrically and allowed to ride on the atoms to which they
are attached. All other H atoms were located from a difference
Fourier map and refined isotropicaily.

Data collection, cell refinement and data reduction: X-
SCANS (Siemens, 1994); structure solution and molecular
graphics: SHELXTL/PC (Sheldrick, 1990): structure refine-
ment: SHELXL93 (Sheldrick. 1993): geometrical calculations:
PARST (Nardelli, 1983, 1995).

The authors would like to thank the Malaysian
Government and Universiti Sains Malaysia for research
grant R&D No. 190-9609-2801.

Supplementary data for this paper are available from the [UCr
electronic archives (Reference: CF1199). Services for accessing these
data are described at the back of the journal.
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Abstract

The molecule [AUz(u-C3Sj){P(p-C(,H_xOCH})}}3] con-
sists of two AuPR; fragments bridged by one drmut
group. Although the Au—S [2.327 (2) and 2.331 (2) A]
and Au—P {2.264 (2) and 2.265 (2) A] bond lengths are
similar to those observed in related dithiolate complexes.
the intramolecular Au---S [3.013(2) A] and Au---Au
[3.2217 (8) A] contacts are longer.

Comment

Dinuclear gold(I) complexes have been studied exten-
sively during recent years (Melnik & Parish, 1986; Usén
& Laguna, 1986; Mingos, 1984; Jones, 1981) because
they provide a good basis for the study of weak metal—
metal interactions (Schmidbaur et al., 1989; Schmid-
baur, 1990). Such interactions are often observed in
polynuclear gold(I) derivatives and arise from relativis-
tic effects (Pyykko, 1988).

Interest in metal thiolate chemistry has increased
because of the widespread applications of some of
these compounds, e.g. for modelling protein sites, as
anti-arthritic drugs, and in catalytic processes (Blower
& Dilworth, 1987, Holm er al,, 1990; Wright et al.,
1990; Dance, 1986; Kuchn & Isied, 1980). In particular.
several examples of complexes containing bridging di-
thiolate ligands coordinated to gold(I)~PR; units have
been reported (Davila er al., 1993, 1994; Nakamoto
et al., 1993; Gimeno er al, 1994; Cerrada et al.,
1996). We report here a dinuclear gold(l) derivative, (1),
containing 2-thioxo-1,3-dithiole-4,5-dithiolate (dmit) as
the bidentate ligand, which is an example of a so-called
‘open-ring’ complex (Ddvila et al., 1994).

S\ S—Au— P(C6H4~p-OMe)3
.:\ /|[
\S S/AU"-' P(CyHy-p-OMe),
)
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