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Table 1. Posmonal (xlO ). and equlvalent thermal parameters (x103) of the non-H e -

T atoms for K4[V202(C6H507)2] 56H20 (l)

V(1) " 5703(1) © 3336/(1) © a872(1) ~26(1)
K{(1) . ~.8001(1) - 905(l) - - '3347(1) - 54(1)
K(2) . 4140(2) . . 1042(1) . ©.3599(1) ¢ 1011(1)
o(3) - 5804 (2) 5440 (2) 4659(1) . 24(1)
o(s) . . - 5180(2) 8202 (3) - 1 4924(2) . 3U(L)
o(g)y . 56791(3) 0 '3336(3). ¢ 3619(2) 44 (1)
0(9) : 7128(3) -~ 2232(3) 5024 (2) 46(1).
C(1) 8187(3) . . .5121(4) 5604 (2) - . 32(1)
o(1) '9068(3) ° . 3880(3) 5983(2) T 48(1) .
0(2) 7515(3) .. - 6159(4) 5990(2) - .:53(1)
c(2) - - 8050(3) - = 5258(5) . - 4621(2) .. Lo31(1) .
c(3) - 6693.(3) 6174 (4) - - 4254(2) - . - 25(1)
c(4). 6213 (3)  78s0(4)  : 4460(2) . - 29(1)
0(4) ~6782(3) . 8775(3) . . Al72(2) " . -42(1).
c(s) 6735(3) . ° . 6281(5) - .3258(2) .~ 30(1)-
ce) - 5503(3) . 7244(4) . - 2764(2) - 29(1)
0(6) 5500(3) - .  7040.(3). - 1966(2) . 44(1)
o(7) - . 4609(2) 8171(3) ©3101(2)°. . 40(1)
v(z2) 9641(1) 11410(1) " .s56(1) - ..38(1)
K(3) 7903(1) 1370(2) - - 7268(1) C78(1)
"K(4) 3481 (1) © . 4986(2) - - 767(1). 7201
0(13) 10808 (2) 428(3) - S-346(2)  -33(1)
0(18) 11857(3) -1512(3) - -1338(2)" TT41(1)
0.(19) 9089 (4) 3219(4) - 31(3) D - 74(1)
0(18) 10667(3) 1300(5) . .. 1287(2) .. 65(1)
c(11) . . 10459(4) ~  2608(5) . -2164(2) ... .37(1)
o(11) 10270(3)  1474(4)  -2352(2). 7. . 57(1)
0(12) 10005(3) 4023 (3) - -2626(2) - " - 49(1) .
c(12) 11300(4) -2483(5). -1407(2) 37(1)
C(13) 11814 (3) 824 (4) -839(2) 33(1)
C(14) 12370 (4) . -al0(s) - -1427(2).  39(1)
0(14) 13220(3) . -318(4). --1958(2) 52(1)
C(15) 12854 {(4) 794 (5) -225(3) 2037(1)
c(16) o 13445(4) - -766(5) - . 390(3) . . 41(1) ¢
0(16) 13874 (3) - -644 (4) ©-1113(2)-7 - 56(1)
0(17) 13564(5) ~©  -2009(4) - -191(3) + 7 96(2)
oWl - - 6704(4) . 4473(5) ©7527(3) - 66(1)
ow2 - . 6069(4) - . 4593(6) S 1022(3) - 78(1)

. OW3 4120(5) -~ 1940(5) = 1775(4) 98 (1)
OW4 '~ 9338(6) ©.3165(7) - .2630(4) 104(2)

- OWS" . 9621(9) ©-1163(7). - 4646(4). 121(3)
OWé - 1541(9) - 941(9) - 3647(5) . 95(2)

OW7 1465(13) 3918(14) . 1005(12) L84

'E.s.d.sare glven in parentheses. U(eq) (Az) is deﬁned as one thnrd of the trace of the o
. orthogonahzed Uij tensor. : - : L



© 2002 American Chemical Society, Inorg. Chem., Kaliva 10010971V Supporting Info Pagé 2
. - 7

Table 2. Anisotropic fhérrr_xal parafriéters (x10%) of the non-H afomé forl. . .

S v 0 w22 vz v23 Sviz vz

v(1)  26(1) - 23(1) 26(1) - -7(1) o2y 0 =7()y
K(1) S 83(1) . s8(1). . . .s0(1) - -22(1) ¢ . (1) -11(1) -
K(2) . 1a1(1)  42(1) 105(1) . =-29(1) . -86(1) .. = 11(1)
o(3)y . 25(1) ©24(1) Lo25(1) . e-5(1) -0 3(1) . -10(1) .
0(5) 35(1) 25(1). ~ 34(1) -6(1) ¢ e2(1) . =11(1),
o(8) . 61(2). 46(2) . - 34(1) -16(1) - 11(1)  -26(1)

. 0(9) 31(1) . - 732Q1) - 69(2) -5(1) S=3(1) 0 -4(1)
c(1) L29(2) o 137(2). o29(2) -1(2) - o-9(1) T -9(2)
0(1) 48(2) 7 a9(2) - 35(1) - o-3(1) o.c-21(L) 020 o
o(2) . 62(2) . 50(2) 35(2) C-11(1) 7 -15(1) - - e - 2(2)
c(2) . 25(2) 37(2) 27(2).  -1(2) . ~5(1)  -9(2)
C(3)" 23(2) . 30(2) . 22(2) - 1(1). . -3(1) 7. -11(1)
c(a) . 31(2) . 30(2), ¢ 25(2) o) 0 -9(1). o =13(1)
o(4)  46(2) . 37(1) - 47(2) - - -1(1)=- 0 =2(1) - =23(1)°

S c(s)y . 27(2)". 38(2) . 22(2) -2(1) - -1¢1)y " - -8(2) ¢
c(6) . 31(2)  30(2) 25(2) 0 -2{1) . -5{1) -12(1)
o(6) 47(2) . < 47(2)  28(1) ~8(1) - o-14(1) 0 0(D)
o(7) as(1) . .47(2) ©  34(1) - . -10(1) . -9(1) . -4(1)

V(2) . oal(1) - 40(1) . 37(1) Co-e(1) a1y, o -19(1)
K(3) 41(1) S 74(1) 0 127(1) 0 0 -31(1) -12(1) ~ -20(1)
K(4) . 99(1) ©65(1) - - S54(1) - -7{1) -3(1) v -34(1) -
0(13)  37(1) . 39(1) C26(1) . c=2(1) - o1(1) 0 -19(1)
o(15) ~  41(1) 48(2) - 35(1) -~ . -11(1). . 2(1)y . - -14(1) -
o(19) - 79(2) . -39(2) . 90(3) - . -2(2) - 29(2) L -15(2)
"o0(18)  57(2) . 110(3) - ~s2(2) =37(2)0 ..o9(2) =47 (2)
c(11) = 33(2) 45(2) | 31(2) 4(2)- = -6(1) - -16(2)
0(11) 62(2) 53 (2) 57(2)- - 5(1) -32(2) . -23(2)

- 0(12) 57(2) - - 45(2) 40(2)- ©o6e(1)y . =23(1). ¢ -15(1)
c(12) . 38{2y. 482y . 27(2). - 62y . -7(2) . -23(2)
C(13) 31(2) -, ~44(2) - . 23(2) .- 4(1) -5{(1) . -18(2)
C(14) 33(2) sa(2).  26(2) o -1(2) - - -6(2).. = -14(2) . ..
0(14) 41(2) . . 78(2) - 38(2)  -10(1) . 8{1) .0 .-24(2) .

~c(15) - 37(2) - 47(2) 28(2) . 2{(2) -10(2) .. -18(2) -
C(16) 43(2) . 46(2) - 35(2). . 2(2) -16(2). | -16(2)
o(16) " ~ 66(2) : ~~ 53(2) - 37(2) - -5(1) Te29(1) L =3(2)°
0(17) . 154(4) . 48(2) - 83(3) U 7(2) “-78(3) . . -27(2)
OWl . 76(2) - 72(2). - 56(2) . -12(2) - 11(2) . -35(2)
ow2 . 88(3) 63(2) ~ - 64(2) . =-28(2) . =22(2) [ - 12(2)
OwW3 l08(a)  66(3)  114a(4) ~  -16(2) - '3(3) ..-22(3) .

. OW4 125(4) 103(4) . 97(4) T '-52(3) . "7 "31(3) T -42(3)
oWws - 174(7) 65(4) ©  76(4) . -34(3) - -56(5) - - 40(4)
ows  140(7) . ..72(4) = -71(4) .35(4) - 24(4) - - -34(5) .
oW7 71(8) “43(6) . 146(14) . .-24(7) . -4(8)  -25(6) -

E.s.d.s are given in parentheses.
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Table 3. Posmonal (x10% and 1sotrop1c thermal parameters (xlO ) of the reﬁned
hydrogen atoms for1. :

X Y. oz Uleq) !
'HO12 - .. . - 9661(97) . .4037(117) =~ -3140(67)- ".- 1581(37)
HOl6 . . 14890(75) - -2320(90) - 1645(51) -1091(25)
H(2a) . 8321(41) 4312 (56) " 4487(28). 39(11)
H(2B) 8613(45) - - 5811(54) . 4338(30)° - 46(12)
H(SA) . 6982(37)- . 5432(50) . 3151(25) - 25(10)
H(5B) T 7387(38).- 1 6870.(47) 3031(26)° - . 33(10)
H(12A) 10825(41) . 3164(50) -1068(29). - - .-'35(11) .
H(12B) 11996(43)" 2742(50) = .-1669(29) . 40(11)
H(15A) 12499(43) = - 1536(54) - = .118(30) = 40(11).
H(15B)  13487(48) -~ 770(55) . -564(32) 46(13)
HW1A .7005 (63) 5053 (77) . .7085(44). 84(20)
"HW2A - 6145(61) ~ 5093(77) - -1405(45) . . 77(19)-
HW2B . 6620(56) - 3791(72) 1172(36) . 57(16)
HW3A 3032(27) - 2193(31) 1782(17) - - 0(6)

HW4A S 9757(133)  ©.3331(164) 12138(89)° . 232(62)

E.s.d.s are given in parentheses U(eq) (Az) is deﬁned as one third of the trace’ of the
onhogonahzedIJgtensor
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~ Table4. Bond lengths [A] and angles [deg] for T..

V(1) +0(9) . .618(3)
V(1)-0(8) .634(3)
V(1) -0(5)#1 .966(2). .
V(1)-0(3) . 97042 Yj'-‘
V(1) -0(3)#1 .017(2)
L VI(1)-K(1) .5912(13)
V(1) -K(2). ;808(2)ﬁ;u
. K(1) -OWs . .7421(6)

.809(3) -,
.840(3)
.849(3)
.955(6) -
.982(4) -
.047(3) . .
.058(3) . .-
.172(4)
.235(3)
.427(2) ..
.741(3)
.762(3)
.762(3)
.784(6) -
.913(3).
.912(10)
.022(3) ..
.141(3)
.145(3)

K(1)-0(4)#2 -
K(1)-0(8) -
~ K(1)-0(14)#3
. K(1)-OwW4 ...
K(1)-0(11)#3
K(1)-0(9)"
K(1)-0(15)#3
K(1)-C(14)#3
CK(1)-K(2)
K(1) -K(3)#4
K(2)-0(5)#1
K(2)-0(2)#1"
CK(2) -0(7)#2
K(2)-OW3 .
~K(2)-0(5)#2-
- K(2)-OW6 -
- K(2)-0(4)#2 -
K(2)-0(8)
- K(2)-C(a)#2
CK(2)-C(4)#1
K(2)-K(3)#5 -
S 0(3)-c(3
u;'o(3)—v(1)#1[:-
.- 0(5)-C(a) .~
C0(5)-V(1)#1
L O(5)-K(2)#1 . -
0(5)-K(2)#6
Sc(1-0(2)
.C(1)-0(1)

C(1)-Cc(2) - 518(5)
0(1) -K(3) . P 7294 (4)
0.(2)-K(2)#1 .762 (3)
Cc(2)-C(3) .533(4)

.527(4) .
.537(5)°
.224(4)
.145(3) -
.320(4)
.809(3) .

- C(3)-C(5) "
C(3)-C(a)"
. C(4)-0(4) ‘
K(2)#6
-K(2)#1 -
K(l)#6 R

M WWRRERERRENWREFHERUONFEFROVDHEAWWWERNIONNNDNDGE S WWWNNNON NN W WN L

) -
C(4) -

o C(4Y
()
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0(4)-K(2)#6 ¢3;ozz(3)
Cc(5)-Cc(6) 1.508(5)

- C(6)-0(7) 1.228(4)

- C(6)-0(6) -1.288(4)
0(7)-K(3)#1 2.753(3)
0(7)-K(2)#6 2.762(3)
V(2)-0(19) 1.622(3)

(2)-0(18) ©1.624(3)

. V(2)-0(13) . 1.974(3)
V(2)-0(15)#3 . - 1.977(3)

(2) -0(13) #3 2.005(3)
K(3) -OW6#5 . 2.659(7)
K(3)-0(7)#1 2.753¢3) -
K(3)-0(11)#7 12.766(3)
K(3)-0W1 12.798(4) -
K(3)-0(18)#4 ©3.029(4). -
K(3)-0(16) #4 3.195(4)
K(3)-K(2)#5 '4.110(2)

" K(3)-K(1)#4 - 4.427(2)
K(3)-K(4)#1 4.765(2)
K(4)-0W7 2,713 (13)
K(4)-OW2#8 ' ©2.758(5)

"K(4)-0(17)#9 - 2.759(4)
K(4)-OWl#1l . 2.768(4)
K(4)-OW3 . 2.798(5).

- K(4) -0OW2 , -2.812(5)
K(4)-0(19)#8 2.968(5)
K(4)-K(4)#8 '3.996(3)
K(4)-K(3)#1 4.765(2)
0(13)-C(13) 1.420(4)
O(13)-V(2)#3" £ 2.005(3) .

- 0(15)-C(14) 1.303(5)

- 0(15) -V (2)#3 ©1.977(3)
0(15)-K(1)#3 -+3.058(3)
0(19)-K(4)#8- .2.968(5)"
0(18)-K(3)#4. - 3.029(4) .
C(11)-0(11) S 1.221(5) .
C(11)-0(12) 1.298(5) - .
C(11)-C(12) . 1.510(5)
0(11)-K(3)#10. 2.766(3)
O(11)-K(1)#3. 2.982(4) -
C(12)-C(13) 1.537(5)
C(13)-C(15) ©'1.534(5) .
C(13)-C(14) . '1.533(6)"
C(14)-0(14) - 1.223(5)
C(14)-K(1)#3 3.172(4)
O(14) -K(1)#3 2.849(3)

- C(15)-C(16) - . 1.513(5) ,

- C(16)-0(17) 1.203(6), -
C(16)-0(16) 1.286(5)

3.195(4) =

0(16) -K(3)#4
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L oam-k(a)#1l 2.759(4)
.. OWl1-K(4)#1 . 2.768(4)
OW2-K(4) #8 - 2.758(5)
OWS—K(B)#S 2

.659(7).g"

0(9)-V(1)-0(8) | ©106.9(2).

0(9)-V(1)-0(5)#1 -98.08(12)
0(8)-V(1)-0(5)#1 1 97.55(12).

0(9)-V(1)-0(3) - 100.25(12)

- o(8) v(1) o(3) - - -101.16(12)
0(5)#1-v(1)-0(3) ~ . .7148.61(10)

: 0(9)va1)7o(3)#1 ST 129.11(13)
0(8)-V(1)-0(3)#1 - -~ 123.96(13)
0(5)#1- V(l) -O(3)#1 .. o T77.75(9) [

C0(3)-vi1)-0(3)#1 . 70.91(10) . .

- 0(9) - V(l)‘K(l) SR - 57.57412)
o(8)-v(1)-K(1) . - 50.28(11) .- .
O(5)#1-V(1)-K(1) =~ - . .94:69(8) . .
0(3)-V{(1)-K(1) - ~“~.1.116,65(7)j -
O(3) #1-V (1) -K(1) . 1170.22(7) -

- 0(9)-V(1)-K(2) . 4110.77(11)
0(8)-V(1)-K(2)" . = 54.06410)
O(5)#1-V (1) -K(2) S 43.57(8) .

. 0(3)-V(1)-K(2) ST 144046 (7))
O(3)#1-V(1)-K(2) .~ =~ 100.46(7)

CK(1)-v(1)-K(2) 1 69.77(4) -

OW5-K(1)-0(4)#2 - . . 73.0(2)
OW5-K(1)-0(8) K a125,5(2)
O(4)#2-K(1)-0(8) . - . .86.47(9)
OW5-K(1)-0(14)#3 . o 13022(2)
O(4)#2-K(1)-0(14)#3° . 75.00(9)
O(8)-K(1)-0(14)#3, 0 88.93(9)

 OWS-K(1)-OW4a . . < 103.5(3)
O(4)#2-K(1)-OWw4 - 175.15(13)

0(8)-K(1)-0OW4- - 1.92.99(13)
0(14)#34K(1)—OW4 I ?f109;82(13)j

- OWS-K(1)-O(11)#3 = -~ 78.23(14)
O(4)#2-K(1)-0(11)#3 91.49(9) . .
0(8)-K(1)-0(11)#3 . . . 153.89(9) =
0(14)#3-K(1)-0(11)#3 . =~ 65.48(9) -
OW4-K (1 )'0(11)#3' . 91.11(12)

- OWS-K(1)-0(9) c - 74.33(14)

. O(4)#2-K(1) - 0(9) ... . 8l.14(8)

0(8)-K(1)-0(9) L ~ 52.55(8) -
0(14)#3-K(1) - o<9) . .135.81(9)
OW4-K(1)-0(9) = = - . 94.70(11)

O(11)#3-K(1)-0(9). ~ . . 152.55(8) -
OW5-K(1)-0(15)#3 C o0 133.5(2)
O(4)#2-K(1)-0(15)#3 - . 117:84(8)
0(8)-K(1)-0(15)#3 - . 100.86(8)

0(14)#3-K(1)-0(15)#3 . - 44.05(8)
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"OW4-K(1)-O(15)#3 . -~ .67.00(12)
O(11)#3-K(1)-0(15)#3 =~ . 57.48(8).
0(9)-K(1)-0(15)#3 =~ ~ . 1’ 148.29(8)
OWS-K(1)-C(14)#3 .~ ~128.04(14) - -
O(4)#2-K(1)-C(14)#3 " . = 93.87(10) .-
O‘BX-K(l)-C(145#3', . 102.65(9) . .
. OW4-K(1)-C(14)#3 .~ 90.96(13)
"_0(11)#3’K(1)'C(14)# S s1.47(9)

© 0(9)-K(1)-C(14)#3 . . . 154.76(9)
O(15)#3-K(1)-C(14)#3 ~  '24.05(9)

OW5 - K(1y-v(1) . . | ) 9‘9'.5(.2)
0(4)#2-K(1)-V(1). S 8ouo3(7)
0(8)-K(1)-v(1) . S - 26.26(6) - -
0(14)#3-K(1)-V (1) e 111.38(7) 0
OW4-K(1)-V(1) : IR 97.38(10) : '
O(11)#3-K(1)-v(1) - - - "171.51(7) -,
0(9)-K(1)-v(1) =~ . . 26.63(5)

. O(15)#3-K(1)-V(1) . . - .126.41(6) .

L C(14)#3 K(l) -v(1) - '128.18(8).
0(8) -K(1)-K(2) - . . 747.87(6)
O(14)#3-K(1)-K(2)~ .. 59.55(6) -~

CoWa-K(1)-K(2) - . 136.18(13)7"
S0(11) #3-K(1)-K(2) . . 115.84(7) -
0(9)-K(1)-K(2) - S L 77.16(6)
O(15)#3-K(1)-K(2) ~ . . . 97.87(6)
C(14)#3-K(1)-K(2) - . ~781.74(7) -

S V(1)-K(1)-K(2) . . 57.52(3)
OWS-K(1)-K(3)#4 .. -~ - 60.5(2) -
O(4)#2-K(1)-K(3)#4 =~ 113.94(7).-
0(8) -K(1)-K(3)#4 o .158.91(7) -,
O(14)#3-K(1)-K(3)#4 o . 101.06.(7) .
“OW4-K(1)-K(3)#4 - = -66.21(12)

C O(11)#3-K(1)-K(3)#4 - 37.891(6) . .
0(9)-K(1)-K(3)#4 . 122.65(6)

O(15)#3-K(1)-K(3)#4 - - 74.98(6) -

T C(14)#3-K(1)-K(3)#4 ~  82.05(7)7
V(1)-K(1)- K(3)#4 LT 1a7i22(3)
K(2) -K(1) -K(3) #4 - ~152.39(4) -

O(5)#1-K(2)-0(2)#1- .- ~ 6€5:92(8) . ' |
© 0(5)#1-K(2) o(7)#2:r - - 131.60(8)

L.0(2)#1-K(2)-0(T)#2 - »151.56(12)‘-‘=
O(5)#1-K(2)-OW3 . _' . 140.27(14) -
0(2)#1-K(2)-OW3 C , -?98,72(12)
O(7)#2-K(2)-OW3 . . = - ©79.40(12)
O(5)#1-K(2)-0(5)#2 . . = 69.92(8)
O(2)#1-K(2)-0(5)#2 . = ~122.63(10)
O(7)#2-K(2)-0(5)#2 ' 62.46(8)

_ OW3-K(2)-0(5)#2 ©138.43(12)
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.0(5)#1 K(2). ows S T o114.1(2)7
O(2)#1-K(2)-0W6 . 71.9(2) ‘

CO(7)#2-K(2)-owe - 79.9(2)
OW3-K(2)-OWe . = - C93.112).

©O(5)#2-K(2) _ows" . - . 85.7(2)

L O(5)#1-K(2)-0(4)#2 - . .71.48(8)

T O(2)#1-K(2)-0(4)#2 - ~ .- . 136.52(9)

O(7)#2-K(2)-0(4)#2 '+~ 68.70(8)

~ OW3-K(2)-0(4)#2° - 108.67(14) -

- O(s)#2-K(2)-0(4)#2° - 43.83(7)
OW6-K(2)-0(4)#2 S 136.9(2)
O(5)#1-K(2)-0(8) - 54.49(7) :
0(2)#1-K(2)-0(8) . ..70.94(10)
0(7)#2-K(2)-0(8) - - . .-136.48(11) .
OW3-K(2)-0(8) - S 86.16(13) 0 ..

. O(5)#2-K(2)-0(8). . . 109.69(8)

- OW6e-K(2)-0(8) - S 142.2(2)

- 0(4)#2-K(2)=0(8)" o T77.77(9)
O(5)#1-K(2)-C(4)#2 ..~ 77.82(8) o
0(2)#1-K(2)-C(4)#2  ~ - 141.33(10)
0(7)#2-K(2)-C(4)#2 55.14(8)

. OW3-K(2)-C(4)#2 =~~~ .118.28(13)
0(5)#2-K(2)-C(4) #2 s 24.19(8)
OW6-K(2)-C(4)#2 -~ 114.1(2) .

- 0(4)#2-K(2)-C(4)#2 T 22.79(8)
0(8)-K(2)-C(4)#2 ~ ~  799.13(9) ..
O(5)#1-K(2)-C(4)X#1 - - - 22.02(8) .
O(2)#1-K(2)-C(4)#1 = -52.90(8) ..

© 0(7)#2-K(2)-C(4)#1 . 133.15(10)
OW3-K(2)-C(4)#1 - = 147.42(12)
O(5)#2-K(2)-C(4) #1. S 72.73(8)
OW6-K(2)-C(4)#1 -~ 92.1(2)"

 0(4)#2-K(2)-C(4)#1 o 88.741(9)

: O(8)-K(2)'c(4)#1 R . 70.47(8) "
C(a)#2-K(2)-C(4)#1 . . . 88.44(10)
O(5)#1-K(2)-v(1). . - -  29.62(5)

0(2)#1-K(2)-v(1) =~ 64.81(8)
0(7)#2-K(2) - -V (1) S Lt 142.61(7)
OW3-K(2)-v(1) S 110:79(12)
0O (5)#2-K(2)-V(1) oo 1 92.25(6)

. OW6-K(2)-v(1) . - 132.8(2) -
O(4)#2-K(2)-v(1) . . .74.02(6)
o(8)-K(2y-v(1) - 24.91(5)

C C{4)#2-K(2)-Vv(1) - - . .0 90.23(7)

C(4)#1-K(2)-V(1}. = ' - 46:60(6)
O(5)#1-K(2) -K(3)#5 - . . 143.42(9) = . - -

0(2)#1-K(2)-K(3)#5 . $©110.04(9) g

0(7)#2-K(2) “K(3) #5 L. 41.73(6) C

. _OW3-K(2)-K(3)#5 - . = . 75.59(11)
© O(5)#2-K(2) -K(3)#5 .. 85.51(&) . . -

OW6 - -K(2) - KG#sT 40.13(14)
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S S9
O(4)#2-K(2)-K(3)#5 * . 109.11(6)

- O(8)-K(2)-K(3)#5 =~ - . 161.70(8)

C(4)#2-K(2)-K(3)#5 . 90.86(7)
C(4)#1-K(2)-K(3)#5 - - 125.461(9)

V(1) -K(2)<K(3)#5 -~ 7 171.95(7)

S C(3)-0(3)-v(1) . - . 131.5(2)

C(3)-0(3)-V(1)#1. | 119.3(2) -
V(1)-0(3)-V(1)#1 - 7109.09(10)
C(4)-0(5)-V(1)#1 .~ 121.1(2) -
C(4):-0(5) K(2)#1 _ - 105.1(2) 0
V(1)#1-0(5)-K(2)#1 - = ~  106.81(11)
c{4)-0(5)-K(2)#6- - - 88.0(2)
V(1)#1-0(5)-K(2)#6 = .~ 123.69(11)

CK(2)#1-0(5)-K(2)#6 .- -110.07(8)

- V(1)-0(8)-K(1) . 7 103.46(14)
V(1) -0(8)-K(2) S 101.03(12)"
K(1)-0(8)-K(2) - .90.02(9).
V(1) -0(9)-K(1) - 95.80(14)
0(2)-Cc(1)-0(1) Co T 123.4(3)
o(2)-c(1)=C(2) .~ . 121.2(3)
o(1)-c(1)-c(2) - . 115.3(3)
C(1)-0(1)-K(3)" o S 112.7(2)

~ C(1)-0(2)-K(2)#1 © L 164.4(3)
c(1)-c(2)-c(3) T 115.0(3)
0(3)-C(3)-C(5) $111:7(3)

0(3)-C(3)-C(2) S 7 110.9(3) -

_ C(5)-Cc(3)-C(2) - 108.4¢3) -
"0(3)-C(3)-Cc(4) - = .106.11(2)
Cc(5)-C(3)-C(4) . - . - . 109.1(3)
Cc(2)-C(3)-C(4) . - 110.6(3)
0(4)-C(4)-0(5) . - 123.8(3)

© 0(4)-C(4)-C(3) ©120.5(3)
0(5)-C(4)-C(3) . . . 115.7(3)
0(4)-C(4)-K(2)#6 . 73.0(2)
0(5)-C(4)-K(2)#6 S 67.8(2)
C(3)-C(4)-K(2)#6 C 0 133.6(2)
0(4)-C(4)-K(2)#1 . - .790.9.(2)
0(5)-C(4)-K(2)#1 © . - 52.9(2)
C(3)-C(4)-K(2)#1 ' 128.9(2)
K(2)#6-C(4)-K(2)#1 "= . 91.56(10)"
C(4)-0(4)-K(1)#6 . - - 174.4(2) .

C(4)-0(4)-K(2)#6 c g4l 2(2)
K(l)#6-0(4)-K(2)#6‘:“ .t 93.08(9)
C(6)-C(5)-C(3) _ S 116.5(3)
0(7)-C(6)-0(6) . . 124.0(3).
0(7)-C(6)-C(5). - .- S e121.7(3)
0(6)-C(6)-C(5) .. 114.3(3)

_C(6)-0(7)-K(3)#1 =~ .~ 121.2(2)

- C(6)-0(7)-K(2)#6" . .. 7136.1(2) .-
K(3)#1-0(7) -K(2)#6 , 96.36(9) -

- 0(19)-V(2)-01(18) 7 108.5(2)
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o< 9) -v(2)-0(13) ©99.9(2)

- 0(18)-V(2)-0(13) S 100.79(14)
0(19)-V(2)-0(15)43 - . 96.4(2)
0(18)-V(2)-0(15)#3 - - .. 98.41(14)
0(13)-v(2)- 0(15)#3 S 149:27(11) 0
0(19)-V(2)-0(13)#3.  127.0(2)
0(18)-v(2)-0(13)#3 '124.5(2)
O(13)-V(2)-0(13)#3 =~ ~ . 71.17(11) .
O0(15)#3-V(2)-0(13)#3 - ~ 78.20(11)
OW6#5-K(3) -0 (7) #1 L 84.6(2)
OW6#5-K(3)-0(11)#7- . - 104.3(2)
O(7)#1-K(3)-0(11)#7 - - 169.80(11)
OW6#5-K(3)-OWl - . '154.0(2)
O(7)#1-K(3)-0Wl .. - 79.24/(10) - L
O(11)#7-K(3)-OWl - .90.66(11) - .
OW6#5-K(3)-0(18)#4 - . 82.8(2) .=
O(7)#1-K(3)-0(18)#4 . - - 120.00(10)

S O(11)#7-K(3)-0(18)#4 .~ = 66.82(9)
OW1-K(3)-0(18)#4 . . ©122.95(12)
OW6#5-K(3)-0(16)#4 -~ 108.1(2) .
O(7)#1-K(3)-0(16)#4 - . 1 .62.81(8)
O(11)#7-K(3)-0(16)#4 = '117.59(10)
OW1-K(3)-0(16)#4 o 82.38(11)
O(18)#4-K(3)-0(16)#4 = . 66.30(9)
OW6#5-K(3)-0(1) -~ 101.5(2) .
O(7)#1-K(3)-0(1) o 113.49(9)
O(11)#7-K(3)-0(1) . 60.43.(8).
OW1-K(3)-0(1) ' - 67.40(10)
0(18)#4-K(3)-0(1) - . . 126.49(8) . .
O(16)#4-K(3)-0(1) - . 149.41(9).
OW6#5-K(3) -K(2) #5 L 44.9(2)
O(7)#1-K(3)-K(2)#5 ~  ~ 41.91(6) - -

~ O(11)#7-K(3)-K(2)#5 =~ 147.99(9) -
. OW1-K(3)-K(2)#5 . 121.03(9)
0(18)#4-K(3)-K(2)#5 . 95.92(7)
O(16)#4-K(3)-K(2)#5 . T74.70(7).
O(1)-K(3)-K(2)#5 . 124.64(7)
OWE#5-K(3)-K(1)#4 = , 63.0(2)
. O(7)#1-K(3)-K(1)#4 . 146.59(7)-

CO(11)#7-K(3) -K(1)#4 o 41.45(8)
OW1-K(3)-K(1)#4 ' ' . 127.05(9).
0(18)#4-K(3)-K{1) #4  66.56(7)
O(16)#4-K(3)-K(1)#4 - 132.78(7)
0(1)-K(3)-K(1)#4 . 68.55(6)

K(2) #5-K(3) -K(1) #4 . .107.63(5)
OWEH5-K(3) -K(4) #1 -~ 170.2(2)
O(7)#1-K(3)-K(4)#1 - 90.52(7)
O(11)#7-K(3)-K(4)#1 . .81.35(9)
OW1-K(3)-K(4)#1 - . -30.91(8)
O(18)#4-K(3)-K(4)#1 . 92.,36(8)

O(16)#4-K(3)-K(4)#1 0 82.11(7)
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0(1)-K(3)-K(4)#1. - . 88.28(6) -
K(2)#5-K(3)-K(4)#1 - . 127.86(5)"
K(1)#4-K(3)-K(4)#1 0 122.72(3)
OW7-K(4)-OW2#8 . - - 105.4(4).
OW7-K(4)-0(17)#9 - . .130.843)
OW2#8- K(4) -0(17) #9 . T71.27(14) -
OW7-K(4) -OW1#1 - . 81.8(4) -
‘OW2#8-K(4) -OW1#1 ~ . . 159.05(14) . .

~-O(17)#9-K(4)-OWi#1 - - 88.54(13)"
 OW7-K(4)-OW3 ' T 67.313)

OW2#8-K(4) -OW3. - ©120.1(2)
O(17)#9-K(4) -OW3" S 0 -157.9(2) .

- OW1#1-K(4)-OW3 | ,' S 77.21(14)
OW7-K(4)-OW2 C. . .151.5(3)

. OW2#8-K(4)-OW2 .- = =~ . 88.34(13) ..
O(17)#9-K(4)-0W2 772y
. OW1#1-K(4)-OW2 - . -~ 7. 81.56(12)
COW3-K(4)-0W2 .. 84.2(2)-

OW7-K(4)-0(19)#8 o ©56.3(3).

OW2#8-K(4)-0(19)#8. - - .. 75.57(12)
O(17)#9-K(4)-0(19)#8 .~ 76.34(12)
OW1#1-K(4)-0(19)#8 .= - 105.65(12).

- OW3-K(4)-0(19)#8 . - 123.50(14)
OW2-K(4)-0(19)#8 -~ - = . 7152.18(13)

© OW7-K(4)-K(4)#8 . ©.143.3(3) -

- OW2#8-K(4)-K(4)#8 -~ 44.71(10)
O(17)#9-K(4)+-K(4)#8 . 67.70(13) -
OWl#1-K(4)-K(4)#8 . 122.78(10) .
OW3-K(4)-K(4)#8 . - 105.97(12).
OW2-K(4)-K(4)#8 .~ - 43.63(9) -
O(19)#8-K(4)-K(4)#8 ©.116.78(9)
OW7-K(4)-K(3)#1 . - = .97.2(3) = .

 OW2#8-K(4)-K(3)#1 ° -~ .131.81(11) .
O(17)#9-K(4)-K(3)#1 - = 61.82(11) .= -

. OW1#1-K(4)-K(3)#1 - . '31.29(9) .

. OW3-K(4)-K(3)#1 - = . 107.74(12)
COW2-K(4)-K(3)#1 - 91.40(9) -

- 0(19)#8-K(4)-K(3)#1 - ©83.12(9)
K(4)#8-K(4)-K(3)#1 . 118.52(5)
OW7-K(4)-K(2) , ©. - 71.5(3) AR
OW2#8-K(4) -K(2) . . 145.34(10) - ' "
0(17) #9-K(4) -K(2) - . 137.68(9) ..
OW1#1-K(4)-K(2) - © 7 51.544(9)."
OW3-K(4)-K(2) - - . o 25.721(11) ¢
_0w2;K(4)-k(2),'<“;‘ Ls .°82.94(10)

O(19) #8-K(4)Y-K(2) ~ ~..122.89(8)
K(4)#8-K(4)-K(2) - 118.77(6) -~
K(3)#1-K(4) - K(2)1v °82.07(4) -
i 0C(13)-0(13)-V(2) 131.7(2)
- C(13)-0(13)-V(2)#3 - 119:5(2)
V(2 ) - (13) V(2)#3 108.83°(11)
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C(14)-0(15) -V(2)#3.
C(14)-0(15)-K(1)#3
V(2)#3-0(15) - K( )#3
V(2)-0(19) -K(4)#8
V(2)-0(18)-K(3)#4

0(11)-C(11)-0(12) =~ =

0(11)-C(11)-C(12) . -

0(12)-C(11)-C(12)

C(11)-0(11)-K(3)#10
C(11)-0(11) -K(1) #3

K(3)$#10-0(11)- K(l)#3':

C(11)-C(12)-C(13)

0(13)-C(13)-c(15)
0(13)-C(13)-C(14)

C(15)-C(13) -C(14)

‘0(13) -C(13)-C(12) -

C(15)-C(13)-C(12)
C(14)-C(13)-C(12)

0(14)-C(14) -0(15)
- 0(14)-C(14)-C(13)

0(15)-C(14)-C(13)

0(14) -C{14)-K(1)#3 = -
0(15)-C(14)--K(1)#3

C(13)-C(14) “K(1)#3

C(14)-0(14)-K(1)#3

Cc(16) C(15)‘c(13)
0(17) -C(16)-0(16).

0(17)-C(16) -C(15) "

0(16)-C(16)-C(15) .

C(16)-0(16) -K(3) #4.
Cc(16) 0(17) -K(4)#11

K(4)#1-OWL-K(3)
K(4)#8-0W2-K(4)

'K (2)-OW3-K(4)

K(3) #5-OW6-K (2)

119

82

. 128,

129

131.
122
0123

113

125
127
100
114

. 110
7 106.5
110

110
108

73

123

=122
114.
110.
“146.0
117
91.6
"128
95

.8(2)
.9(2)
76(12)
3(2) .
7(2)
.9(3) o
.33y
L7(3)
J4(3)
.5(3)
{66(11)
3(3)
.7(3) - -

(3)

.4(3)
.8(3)
.3(3)
. 110.
o123
. 120
©. 115,
63

1(3)

.3 (4)
.9(4)

8(3)

L7(2)
. .0(2)
. 139.
- .93
114

4(2).

L7 (2)
27(3)
.4(4)
.4 (4)

1(2)

8(3)
(4)
.8(2) -

6(13) -

.4°(2)
50(3)

Symmetry transformatlons used to generate equlvalent atoms:’

#1 -x+1,-y+1,-z+1 . #2xy-1,z
#4 -x+2,-y,-z+1
H#HTx,y,z+1 ‘
#10 x,y,z-1

O H#5 ox+],-y,eztl
#8 -x+1,-y+1,-z
B x+ly-l,z

O #3xA2,-y,-z
#6x,y+tl,z
#9 XFl,y+1,Z :



