








































































































































































































































































































































































































































































































for Fe(IlI)-O(water) bonds.'”®® The hydroxamate N to carbonyl C bond, N(12)-
C(13) 1.361(4)A, is shorter than the corresponding bond in 2 consistent with the IR
evidence for increased delocalisation of the nitrogen lone pair of electrons into the
hydroxamate m system in the complex. The bond angles around the metal 78.61(8) —
103.9(2)° and 161.18(18)-170.46(9)° indicate considerable distortion from
octahedral geometry,

3.7.42 Co(Cha)y(C:HsOH)2.H;0, 10 and Co(Cha);(C;H:OH);, 11.

Complexes 10 and 11 were obtained as a red precipitate and red crystals
respectively from the reaction mixture after a period of two months. The red
precipitate of 10 was obtained in ~86% yield. It gave a satisfactory microanalysis
and its IR spectrum showed prominent absorption bands at ~3067 cm™ (br) due to
v(O-H) of the ethanol ligand and the lattice water, 1622 cm™' (vs) due to v(C=0) of
the hydroxamate group, 1577 cm™ (s) due to v(C=N) of the imine and 1477 cm’!
due to the aromatic ring. The red crystals of 11 were suitable for X-ray structure
analysis and the structure is shown in Fig. 23 (a) and (b), respectively with selected

bond lengths and angles in the legend.

In 11 the metal ion lies in a pseudo-octahedral environment, which is the most

commonly reported coordination geometry for Co(1I),"*°

containing two hydroxamate
ligands displaying normal bidentate O,0-coordination and two trans ethanol ligands

axially coordinated.
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2.1253(8) A giving ACo-O = 0.0930 A. The M-O(EtOH) bonds lengths are
2.1126(8) A similar to the reported averages for octahedral complexes of cobalt(II)
with neutral oxygen donor atoms.'**'?! The 0-Co-O bond angles indicate relatively
minor distortions from octahedral geometry. Intermolecular hydrogen bonding
involving the imine nitrogens and EtOH ligands in 11 generate infinite two
dimensional networks along the base vectors [0 0 1] & [0 1 0] and through the plane
(-1 0 0).

The structure of 10 is likely to be similar to 11 but with a lattice water attached.

3743 Ni(Cha)(C:HsOH),, 12.

Light green crystals of 12 were obtained in ~57% yield by allowing the reaction
mixture to stand for 2 months at room temperature. The complex gave a satisfactory
microanalysis and its IR spectrum showed clear absorption bands at ~3073 cm™ (br)
due to v(O-H) of the ethanol ligand, 1607 cm™ (vs) due to v(C=0) of the hydroxamate
group, 1577 em”' (s) due to v(C=N) of the imine stretch group. Absorption bands at
~1472 ¢cm”’ (vs) are due to the double bonds of the aromatic ring. The crystal structure
of 12 is shown in Fig. 24 (a) and 24 (b) with a list of important bond distances and

angles given in the legend.

The structure of 12 is very similar to that of 11. In 12 the metal ion is in a pseudo-
octahedral environment, which is a very commonly reported geometry for Ni(ID),"°
containing two hydroxamate ligands displaying normal bidentate O,0-coordination
and two trans ethanol ligands axially coordinated. As in the case of the previously
reported compexes the Ni-Othydroxamate) bonds, 2.0181(10)A, are shorter than
the Ni-O(carbonyl) bonds, 2.0629(10) A, giving ANi-O = 0.0448 A. The Ni-
O(EtOH) bonds lengths are 2.0794(11) A similar to the reported averages for
octahedral complexes of these metal ions with neutral oxygen donor atoms.' 2121 As
is usually observed the Ni-O bond lengths are shorter than the corresponding Co-O
bond lengths because of the higher charge density of Ni(Il) relative to Co(Il). The
0O-Ni-O bond angles in 12 e.g. O(1)-Ni-O(la)= 180.0° indicate relatively minor

distortions from octahedral geometry. Intermolecular hydrogen bonding involving
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3745 [Zn(Cha);).2H;0, 15.

Complex 15 was obtained as a white crystals in ~62% yield, from the reaction
mixture after a period of one week. It gave a satisfactory microanalysis and its IR
spectrum showed clear absorption bands at ~3300-3000 cm™ (br) due to v(O-H) of
the water ligand, 1617 cm™ (vs) due to v(C=0) of the hydroxamate group, 1578 cm’
' (vs) due to v(C=N) of the imine stretch group and ~1468 cm’! (vs) due to the
aromatic ring. The white crystals of 15 were suitable for X-ray structure analysis
and the structure is shown in Fig. 26 with selected bond lengths and angles in the

legend.

In 15 the zinc(II) lies in a square pyramidal environment, containing O,0-bonded
hydroxamate ligands in the basal plane and a water molecule located axially at
2.0167(15) A. As in the previously discussed complexes and in other complexes
with hydroxamate ligands,”® the Zn-O(hydroxamate) bond, 1.9954(13) A, s
shorter than the Zn-O(carbonyl) bond 2.0789(13) A, giving AZn-O of 0.0835 A. The
Zn-O(water) bond length 2.0167(15) A falls in the reported range for Zn-O(water)
bonds in zinc{Il) complexes. The O-Zn-O bond angles in the basal plane range from
80.23(5) — 95.66(5)° indicating considerable distortion from square pyramidal
geometry. The intermolecular hydrogen bonding involving O-H...O and O-H...N
interactions within the lattice generate infinite one dimensional chain along the base
vector [0 1 0]. These aggregates form two clusters each generating an infinite two
dimensional network along the base vector [0 1 0] and [0 0 1] and along the plane (1

0 0).
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3.8 Conclusions

The attempted synthesis of acetylated anthranilic hydroxamic acids as dual COX/POX
site inhibitors in PGHS gave, instead of the desired product, cyclic hydroxamic acid 4.
The formation, spectra and crystal structures of this and of its Fe(IIl, Co(Il), Ni(II),
Cu(1l) and Zn(Il) complexes are reported, as well as the crystal structure of [Fem(4-
AphaH.)1](C;H¢O)] for comparison. These structures expand the available information

on hydroxamate complexes.
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Appendix

NMR and X-ray crystal structure data

Chapter 1: NMR Spectra

Chapter 2: NMR Spectra and lists of crystal data, bond
lengths, bond angles and hydrogen bonds for:

N-acetoxy-2-hydroxybenzamide (SalAc), 2.
N-acetoxy-2-acetoxybenzamide (SalAc;), 3.

Chapter 3: lists of crystal data, bond lengths, bond
angles, torsion angles and hydrogen bonds for:

3-Hydroxy-2-methyl-3H-quinazolin-4-one (ChaH), 4.
Fe'"(4-Apha);.C,H;OH, 8.
Fe(Cha),(C1)(H;0).7/2H,0, 9.

Co(Cha),(C;Hs;0H),, 11.

- Ni(C hﬂ)z(CszOH)z, 12.

Cu(Cha)H,O(Cl), 14.
[ZH(C hﬂ)z] .2H20, 15.



NMR Spectra for Chapter 1
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Appendix Chapter 2

Chapter 2: NMR Spectra and lists of crystal data, bond
lengths, bond angles and hydrogen bonds for:

N-acetoxy-2-hydroxy-benzamide (SalAc), 2.
N-acetoxy-2-acetoxybenzamide (SalAc;,), 3.
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NMR Spectra for Chapter 2
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Table 1: Crystal data for N-acetoxy-2-hydroxybenzamide (SalAc), 2

Compound N-acetoxy-2-hydroxybenzamide
SalAe
Empirical formula C36 Hix Ny Oy
M, 776.66
77K 124(2)
Wavelength/ A 0.71070
Crystal system Triclinic
Space group P-1
Unit cell dimensions
a’A 5.3529(6)
biA 12.6693(8)
c/A 12.9339(18)
al’ 82.728(12)
Br 89.823(12)
7 88.140(%)
v A 869.63(16)
Zz 1
D./g cm” 1.483
wmm-~! 0.119
FLO00) 404
Crystal size/mm 0.35x 0.25 x 0.20
& range for data collection/® 343 t028.26

Index ranges, Akl

-T<=h<=T, -16<=4<=16, -17<=l<=17

Reflections collected

15427 ;

Independent reflections (Riy)

4171 (0.01591)

Completeness to 6= 30.00°

96.7 %

Refinement method

Full-matrix least-squares on F*

Data / restraints / parameters

4171/0/255

Goodness—of-fit on F2

1.067

Final R indices [F> 24 ()]

£ =0.0915; wR, = 0.2669

R indices (all data)

R, =0.0928; wi, =0.2675

Largest diff. peak and hole/e nm™

0.817 and -0.476

xxviii



Table 1: Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Azx 103)
for N-acetoxy-2-hydroxybenzamide (SalAc) U(eq) is defined as one third of the trace of the

orthogonalized Ul tensor.

Atom X ¥ z U(eq)
o(1) 1754(4) 2745(2) 2088(2) 18(1)
0(3) 1475(5) 2011(2) 971(2) 21(1)
0(6) 6870(5) 4146(2) 542(2) 21(1)
o(7) 4886(5) 3349(2) -661(2) 19(1)
N(1) 3285(6) 2973(2) 156(2) 20(1)
(1) -3487(6) 941(3) 2237(3) 19(1)
cQ) -3476(6) 652(3) 1235(3) 18(1)
c3) 1766(6) 1081(2) 511(2) 17(1)
C() 8(6) 1802(2) 780(2) 14(1)
C(5) 34(6) 2060(2) 1799(2) 14(1)
C(6) -1742(6) 1640(3) 2522(2) 17(1)
C(7) 1672(6) 2252(2) -82(2) 14(1)
C(8) 6673(6) 3988(3) -353(3) 19(1)
C(9) 8190(7) 4422(3) 1271(3) 23(1)
0(2) 2831(5) 2782(2) 7115(2) 19(1)
04) 3016(5) 2114(2) 4031(2) 25(1)
0(5) 1084(5) 4895(2) 3897(2) 25(1)
0(8) -818(5) 3355(2) 4494(2) 22(1)
NQ) 1191(6) 3100(2) 5183(2) 21(1)
C(10) 8321(6) 975(3) 7167(3) 19(1)
C(i1) 8314(6) 712(3) 6153(3) 20(1)
C(12) 6520(6) 1182(3) 5454(3) 18(1)
c(13) 4678(6) 1897(2) 5752(2) 14(1)
C(14) 4650(6) 2118(2) 6790(2) 14(1)
C(15) 6508(6) 1664(3) 7486(2) 17(1)
C(16) 2891(6) 2368(3) 4922(2) 17(1)
(17 -644(6) 4332(3) 3878(3) 19(1)
C(18) -2935(7) 4512(3) 3209(3) 26(1)
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Table 1: Bond lengths [A] and angles [°] for N-acetoxy-2-hydroxybenzamide (SalAc)

Bond Atoms Bond lengths [A} Bond Atoms Bond lengths [A]
O(1)-C(5) 1.369(4) N(2)-H(3) 09623
O(3)-C(7) 1.232(4) C(10)-C(15) 1.381(5)
0(6)-C(8) 1.205(4) C(10)-C(11) 1.394(5)
O(7-C(8) 1.365(4) C(10)-H(13) 0.9500
O(7)-N(1) 1.404(3) C(11)-C(12) 1.388(5)
N(1)-C(7) 1.341(4) C(11)-H(11) 0.9500
N(1)-H(2) 0.9166 C(12)-C(13) 1.403(4)
C(1)-C(6) 1.390(5) C(12)-H(12) 0.9500
C(1Y»C(2) 1.391(5) C(13)-C(14) 1.405(4)
C(1)}»-H(4) 0.9500 C(13)-C(16) 1.494(4)
C(2)»C(3) 1.381(5) C(14)-C(15) 1.403(4)
C(2)-H(5) 0.9500 C(15)-H(13) .9500
C(3)-C(4) 1.413(4) C(17)-C(18) 1.498(5)
C(3)-H(6) 0.9500 C(18)-H(1) .9800
C(4)-C(5) 1.398(4) C(18)-H(8) 0.9800
C4)-C(7) 1.493(4) C(18)-H(9) 0.9800
C(5)-C(6) 1.400(4)

C(6)-H(7) 0.9500 Bond Atoms Bond Angles [°]
C(8)-C(9) 1.493(5) C(8)-O(7)-N(I) 112.6(2)
C{9)-H(14) (.9800 C(7-N(1)-O(7) 114.6(3)
C(9)-H(15) .9500 C(7)-N(1)-H(2) 126.7
C(9)-H(16) 0.9800 O(7)-N(1)-H(2) 116.3
0(2)-C(14) 1.366(4) C(6)-C(1)»C(2) 120.2(3)
0(4)-C(16) 1.237(4) C(6)-C{(1)»H(4) 119.9
O(5)-C(17) 1.18%(4) C(2)-C(1)»H(4) 119.9
O(8)-C(17) 1.390(4) _ C(3)-C(2»C(1) 119.9(3)
O(8)-N(2) 1.402(4) C(3)-C(2)»H(5) 120.0
N(2)-C(16) 1.350(4) C(1)-C{2)»-H(5) 120.0




Continued: Table 1: Bond lengths [A] and angles [°] for N-acetoxy-2-hydroxybenzamide (SalAc)

Bond Atoms

Bond Angles[®]

Bond Atoms

Bond Angles[?]

C(2)-C(3)-C(4)
C(2)-C(3)-H(6)
C(4)-C(3)-1(6)
C(5)-C(4)-C(3)
C(53)-C@)-C(7)
C(3)-C(4)-C(7)
O(1)-C(5)-C(4)
0O(1)-C(5)-C(6)
C(4)-C(5)-C(6)
C(1)-C(6)-C(5)
C(1)-C(6)-H(7)
C(3)-C(6)-H(7)
0(3)-C(7)-N(1)
0(3)-C(7)-C(4)
N(1)-C(7)-C(4)
0(6)-C(8)-O(7)
0(6)-C(3)-C(9)
O(7)-C(8)-C(9)
C(8)-C(9)-H(14)
C(8)-C(9)-H(15)
H(14)-C(9)-H(15)
C(17)-C(18)-H(1)
C(17)-C(18)-H(8)
H(1)-C(18)-H(8)
C(17)-C(18)-H(9)
H(1)-C(18)-H(9)
H(8)-C(18)-H(9)
0(5)-C(17)-C(18)
0(8)-C(17)-C(18)

120.8(3)
119.6
119.6
118.8(3)
125.4(3)
115.7(3)
120.2(3)
119.7(3)
120.0(3)
120.2(3)
1199
119.9
122.4(3)
121.53)
116.13)
121.73)
128.5(3)
109.8(3)
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
127.93)
108.3(3)

C(8)-C(9)-H(16)
H(14)-C(9)-H(16)
H(15)-C(9)-H(16)
C(17)-0(8)-N(2)
C(16)-N(2)-O(8)
C(16)-N(2)-H(3)
O(8)-N(2)-H(3)
C(15)-C(10)-C(11)
C(15)-C(10)-H(10)
C(11)-C(10)-H(10)
C(12)-C(11)-C(10)
C(12)-C(11)-H(11)
C(10)-C(11)-H(11)
C(11)-C(12)-C(13)
C(11)-C(12)-H(12)
C(13)-C(12)-H(12)
C(12)-C(13)-C(14)
C(12)-C(13)-C(16)
C(14)-C(13)-C(16)
O(2)-C(14)-C(15)
O(2)-C(14)-C(13)
C(15)-C(14)-C(13)
C(10)-C(15)-C(14)
C(10)-C(15)-H(13)
C(14)-C(15)-H(13)
O(4)-C(16)-N(2)
O(4)-C(16)-C(13)
N(2)-C(16)-C(13)
O(5)-C(17)-0(8)

109.5
109.5
109.5
114.1(3)
116.5(3)
120.2
118.2
120.5(3)
119.8
119.8
119.2(3)
120.4
120.4
121.5(3)
119.2
119.2
118.5(3)
116.4(3)
125.1(3)
120.2(3)
120.0(3)
119.8(3)
120.5(3)
119.8
119.8
121.9(3)
121.03)
117.0(3)
123.8(3)

Symmetry transformations used to generate equivalent atoms:

XXXi




Table 1: Anisotropic displacement parameters (Azx 103) for N-acetoxy-2-hydroxybenzamide

(SalAc) The anisotropic displacement factor exponent takes the form: -21:2| h2a*2yll+ .. +2n

ka* b* U12 ]

Atom U 131 U22 U33 U23 U 13 UlZ
o(1) 25(1) 19(1) 11(1) 2(1) -2(1) -5(1)
0(3) 29(1) 23(1) 12(1) -5(1) 2(1) -5(1)
0(6) 24(1) 2(1) 18(1) -2(1) -4(1) -3(1)
o(7) 25(1) 22(1) 12(1) -4(1) 5(1) -8(1)
N(1) 24(1) 25(1) 11(1) -3(1) 3(1) -10(1)
C(1) 19(2) 18(2) 20(2) 0(1) 4(1) -2(1)
C(2) 17Q2) 19(2) 20(2) -1(1) 2(1) -3(1)
C(3) 21(2) 15(1) 14(1) 2(1) -3(1) -1(1)
C(4) 15(1) 14(1) 12(1) -1(1) o(1) 2(1)
C(5) 17(1) 12(1) 12(1) 0(1) -1(1) 1(1)
C(6) 20(2) 19(1) 12(1) -1Q1) 2(1) (1)
C(7) 17(1) 13(1) 11(1) -1(1) -1(1) 1(1)
C(8) 19(2) 15(1) 21(2) 1(1) -1(1) 1)
C(9) 20(2) 24(2) 24(2) 0(1) 4(1) -3(1)
0(2) 24(1) 20(1) 13(1) -3(1) 0(1) 6(1)
0(4) 33(1) 30(1) 11(1) 3(1) 2(1) A1)
0(5) 25(1) 27(1) 23(1) 0(1) 0(1) -5(1)
0(8) 26(1) 19(1) 20(1) 3(1) -9(1) 0(1)
N(2) 26(2) 23(1) 13(1) -1(1) “7(1) 4(1)
C(10) 18(2) 192) 18(2) 1(1) -3(1) 0(1)
c(n) 22(2) 192) 19(2) -2(1) 3(1) (1)
C(12) 21(2) 20(2) 14(1) -3Q1) 3(1) -2(1)
C(13) 18(1) 15(1) o(1) 0(1) (1) -2(1)
C(14) 19(1) 12(1) 11(1) -1(1) 0(1) -1(1)
c(15) 21(2) 18(1) 12(1) -3(1) -2(1) -2(1)
C(16) 21(2) 17(1) 13(1) o(1) -1 -4(1)
ca”n 22(2) 202) 15(1) -2(1) 1(1) (1)
cQ8) 23(2) 25(2) 28(2) 3(1) -5(1) 0(1)
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Table 1: Hydrogen coordinates ( x 104) and isotropic displacement parameters (Azx 10 3)
for N-acetoxy-2-hydroxybenzamide (SalAc)

Atom X y z Ufeq)
H(2) 3745 3097 811 24
H(4) -4690 659 2729 23
H(5) -4644 160 1048 22
H(6) -1782 889 -175 20
H(7) -1753 1834 3208 21
H(14) 7340 5060 -1632 34
H(15) 8388 3883 -1749 34
H(16) 9839 4606 -1035 34
H(3) 962 3206 5901 25
H(1(0) 9582 679 7643 22
H(1l) 9522 216 5943 24
H(12) 6539 1016 4758 22
H(i3) 6519 1832 8181 20
H(1) 4427 4445 3651 39
H(®) -2952 3982 2720 39
H(9) -2925 5228 2819 39
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Table 2: Crystal data for N-acetoxy-2-acetoxybenzamide (SalAc,), 3

Compound N-acetoxy-2-acetoxybenzamide
(SalAcy)

Empirical formula Cus Hay N, Ox
M, 948 .83
K 396(2)
Wavelength/ A 0.71073
Crystal system Triclinic
Space group P-1
Unit cell dimensions
a/A 15.250(3)
biA 8.8357(16)
ciA 8.4555(16)
al® 90

° 95.548(4)
w° 90
Al 1134.0(4)
Z 1
D/g cm™ 1.389
wmm! 0.111
F(000) 496
Crystal size/mm 0.10x0.03 x0.01
& range for data collection/® 2.671025.00

Index ranges, hk!

~16<=h<=18, -10<=k<=10, 10<=[<=10

Reflections collected

8765

Independent reflections (Riy)

1996 (0.0602)

Completeness to 8 = 30.00°

99.8 %

Refinement method

Full-matrix least-squares on F2

Data / restraints / parameters

1996 /0/ 156

Goodness—of—_ﬂt on F?

1.110

Final R indices [F> 2a (D]

R, =0.0551; wRy = 0.1132

R indices (all data)

R =00714; wR:=0.1201
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Table 2: Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (Azx 103)

for N-acetoxy-2acetoxybenzamide (SalAc;) U(eq) is defined as one third of the trace of the

orthogonalized Ul tensor.

Atom X Y z Uleq)
(1) 1826(1) 5971(2) 7778(2) 35(1)
02) 266(1) 7823(2) 5593(2) 49(1)
O(4) 4345(1) 5912(2) 6763(2) 52(D)
O(8) 1596(1) 8720(2) 6588(2) 32(D)
O{10) 3510(1) 6478(2) 4518(2) 32(1)
N{1) 195%(1) 7556(2) 3734(2) 37(1)
C(11) 3412(2) 3847(3) 3835(3) 38(1)
C(12) 2953(2) 2464(3) 3883(3) 43(1)
C(13) 2253(2) 2319(3) 4695(3) 41(1)
C(14) 1945(2) 3538(3) 5490(3) 36(1)
C(15) 2361(2) 4945(2) 5456(3)' 27(1)
C(16) 3090(2) 5067(2) 4605(3) 29(1)
cQ7) 4124(2) 6805(3) 53745(3) 35(1)
C(18) 4453(2) 8381(3) 5620(4) 53(1)
C(19) 680(2) 8650(3) 6448(3) 33(1)
C(20) 358(2) 9863(3) 7495(3) 45(1)
C(21) 2026(1) 6194(2) 6432(3) 26(1)
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Table 2: Bond lengths [A] and angles [°] for N-acetoxy-2-acetoxybenzamide (SalAc;)

Bond Atoms Bond lengths [A] Bond Atoms Bond Angles[°]
o()-C@21) 122203) C(19)-0(8)-N(1) 112.65(17)
O2)-C(19) 1.192(3) C(17N)-0(10)>C(16) 115.60(18)
O4)-C(17) 1.1923) C21)-N(1)-O(8) 116.70(18)
0(8)-C(19) 1.391(3) C(21)-N(1}-H(D) 121.7
O(8)-N(1) 1.400(2) O(8)-N(1)-H(1) 1216
O(10)-C(17) 1.360(3) C(16)-C(1)-C(12) 119.5(2)
O(10)-C(16) 1.407(3) C(16)-C(11)-H(11) 120.2
N(1)-C@21) 1.340(3) C(12)-C(11)-H(11) 1202
N(1)-H(1) 0.8600 C(11)-C(12)-C(13) 119.9(2)
C(11)-C(16) 137403) C(11)-C(12)-H(12) 120.1
C(11)-C(12) 1382(3) C(13)-C(12)-H(12) 120.1
CC1)-H(11) 0.9300 C(14)-C(13)-C(12) 120.2(2)
C(12)-C(13) 1.382(4) C(14)-C(13)-H(13) 1199
C(12)-H(12) 0.9300 C(12)-C(13)-H(13) 119.9
C(13)-C(14) 1376(3) C(13)-C(14)-C(15) 120.7(2)
C(13)-H(13) 0.9300 C(13)-C(14)-H(14) 119.7
C(14)-C(15) 1.397(3) C(15)-C(14)-H(14) 119.7
C(14)-H(14) 0.9300 C(16)-C(15)-C(14) 117.92)
C(15)-C(16) 1.386(3) C(16)-C(15)-C(21) 124.23(19)
C(15)-C(21) 1.497(3) C(14)-C(15)-C(21) 117.72)
CA7)»-C(18) 1.488(4) C11)-C(16)-C(15) 121.8(2)
C(18)-H(18A) 0.9600 C(11)-C(16)-0(10) 119.0(2)
C(18)-H(18B) 0.9600 C(15)-C(16)-0(10) 119.23(19)
C(18)-H(18C) 0.9600 O(4)-C(17)-0(10) 122.42)
C(19)-C(20) 1478(3) O(4)-C(17)-C(18) 126 6(2)
C(20)-H(20A) 0.9600 O(10)-C(17)+-C(18) 111.02)
C(20)-H(20B) 0.9600 C(17)-C(18)-H(18A) 109.5
C(20)-H(200) 0.9600 C(17)-C(18)-H(18B) 109.5
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Continued: Table 2: Bond lengths [A] and angles [°] for N-acetoxy-2-acetoxybenzamide (SalAc;)

Bond Atoms Bond Angles[®] Bond Atoms Bond Angles[°]
H(18A)-C(18)-H(18B) 109.5 C(19)-C(20)-H(20B) 109.5
C(7)-C(18)-H(18C) 109.5 H(20A)C(20)-H(20B) 109.5
H(18A)-C(18)-H(18C) 109.5 C(19)-C(20)-H(200) 109.5
H(18B)-C(18)-H(18C) 109.5 H(20A)C(20)-H(20C) 109.5
0(2)-C(19)-0(8) 122.2(2) H(20B)-C(20)-H(20C) 109.5
0(2)-C(19)-C(20) 128.8(2) 0O(1)-C(21)-N(1) 122.7(2)
O(3)-CON-C(20) 109.0(2) O(1)-C(21)-C(15) 121.54(19)
C(19)-C(20)-H(20A) 109.5 N(1)-C(21)-C(15) 115.78(19)

Symmetry transformations used to generate equivalent atoms:

Table 3: Anisotropic displacement parameters (Azx 103) for N-acetoxy-2-acetoxybenzamide
(SalAc;) the anisotropic displacement factor exponent takes the form: 2n2[h2 a*2ull+ , 421

k a* b* U12]
Atom Ull U22 UJJ U23 U13 Ull
0(1) 47(1) 29(1) 29(1) 1(1) 9(1) -4(1)
0(2) 51(1) 45(1) 50(1) -4(1) 4(1) -10(1)
O(4) 55(1) 49(1) 47(1) 9(1) -11(1) -12(1)
0(8) 36(1) 25(1) 36(1) -3(1) 1) 3(1)
0(10) 33(1) 29(1) 34(1) 2(1) 3(1) -2(1)
N(1) 54(1) 26(1) 33(1) 0(1) 21(1) (1)
c(11) 38(1) 38(2) 37(1) -5(1) 3(1) 6(1)
C(12) 52(2) 31(1) 43(2) -11(1) 3(1) 8(1)
cQ13) 51(2) 26(1) 44(2) -4(1) 4(1) -6(1)
C(14) 41(2) 30(1) 39(2) ST 3(1) -4(1)
C(15) 33(1) 23(1) 24(1) 2(1) (1) 1(1)
C(16) 31(1) 26(1) 29(1) 2(1) -2(1) 1(1)
(17 33(1) 37(1) 34(1) 3(1) 8(1) -4(1)
C(18) 62(2) 43(2) 54(2) -2(1) 8(2) -17(1)
C(19) 39(1) 30(1) 31(1) 7(1) 3(1) -2(1)
C(20) 39(2) 49(2) 47(2) A1) 8(1) 14(1)
c@l) 27(1) 26(1) 25(1) 1(1) 3(1) -5(1)
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Table 2: Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 10 3) for

N-acetoxy-2-acetoxybenzamide {SalAc;)

Atom X y z Ufeq)
H(1) 2129 7708 4806 44
H(11) 3908 3952 3287 45
H(12) 3208 1631 3369 51
H(13) 1962 1394 4704 49
H(14) 1456 3423 6056 44
H(18A) 4859 8606 6529 79
H(18B) 3967 9074 5580 79
H(18C) 4747 8481 4671 79
H(20A) -239 10120 7131 67
H(20B) 722 10748 7473 67
H(20C) 382 9483 8562 67
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Appendix Chapter 3

Chapter 3: lists of crystal data, bond lengths, bond
angles, torsion angles and hydrogen bonds for:

3-Hydroxy-2-methyl-3H-quinazolin-4-one (ChaH), 4.
Fe'"(4-Apha);.C;HsOH, 8.
Fe(Cha),(C1)(H,0).7/2H,0, 9.

Co(Cha),(C;HsOH),, 11.

Ni(Cha),(C,Hs;OH),, 12.

Cu(Cha)H,0(Cl), 14.

[Zn(Cha),].2H,0, 15.
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Table 4; Crystal data and structure refinement for CsHgN,O; (ChaH), 4.

Complex 3-Hydroxy-2-methyl-3H-quinazolin4-one
(ChaH), 4.
Empirical formula CyHg N2 0>
M, 176.17
7/K 100(2)
Wavelength/ A 0.71073
Crystal system Monoclinic
Space group P2, (#4)
Unit cell dimensions
alA 4.3271(6)
b/A 9.3902(13)
c/A 9.6743(13)
al’ 90
B 95.837(3)
e 90
Vi A3 391.05(9)
Z 2
DJjgcm™ 1.496
wmm—1 0.109
F(000) 184
Crystal size/mm 0.50x0.20x0.10
f range for data collection/® 2.121032.01

Index ranges, hk/

—6<=h<=6, —13<=k<=13, —13<=]<=14

Reflections collected

9464

Independent reflections (Rin)

1363 (0.0260)

Completeness to § = 30.00° 99.9 %
Absorption correction none
Mux./min. transmission 0.9892 and 0.9383

Refinement method

Full-matrix least-squares on F 2.

Data / restraints / parameters

1363/1/123

Goodness—of-fit on F2

1.036

Final R indices [/~ 2 ()]

Rt = 0.0398; sz =(.1035

R indices (all data)

R1=0.0411, wR; =0.1046

Largest diff. peak and hole/e nm™

0.535 and —0.158
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Complete lists of bond lengths, bond angles, torsion angles and hydrogen bonds

Table 4a: Atomic coordinates ( x 104) and equivalent isetropic displacement parameters (Azx 103

for CgHgN,O; (ChaH). U(eq) is defined as one third of the trace of the orthogonalized Uli tensor

Atom X ¥ z Ufeq)
N(1) 10455(3) 762(1) 3921(1) 13(1)
C(1) 9495(3) 1619(1) 48438(1) 13(1)
C(2) 10696(3) 1473(2) 6340(1) 17(1)
N(2) 7343(3) 2661(1) 4501(1) 13(1)
o 6222(3) 3422(1) 5567(1) 17(1)
C(3) 5922(3) 2920(2) 3160(1) 14(1)
02) 3958(3) 3839(1) 2934(1) 20(1)
C4) 7081(3) 1982(1) 2124(1) 13()
C(5) 5956(3) 2136(2) 720(2) 16(1)
C(6) 6995(3) 1234(2) —258(1) 17(1)
C(7) 9169(3) 172(2) 150(2) 17(1)
C(8) 10295(3) 10(2) 1530(1) 15(1)
CH) 9258(3) 923(1) 2541(1) 13(1)

Table 4b: Bond lengths [A] and angles [°] for Co;HgN,O; (ChaH)

Bond Atoms
N(1}-C(1)
N(1)}-C®)
C(1}-N(2)
C(1)C(2)
C(2»-H(2A)
C(2)-H(2B)
C(2y-H(2C)
N(2)-O(1)
N(2}-C(3}
O(1)»-H(101)
C(3)-0(2)

Bond lengths [A]

1.3037(18)
1.3906(16)
1.3689(17)
1.4899(18)
0.9800
0.9800
0.9800
1.3823(14)
1.3998(17)
0.90(3)
1.2149(18)

Bond Atoms
C3)»-CE)
C{4)»-C(9)
CE)»C(5)
C(5)-C(6)
C(5-H(5)
Ce)y-C(7)
C(6)-H(6)
C(7-C(8)
C(N-H(7)
C(E»-C(®)
C(8)-H(8)

Bond lengths [A]

1.4608(17)
1.4012(18)
1.4022(18)
1.379(2)
0.9500
1.401(2)
0.9500
1.3820(19)
0.9500
1.4074(18)
0.9500
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Bond Atoms

C{-N1)C(9)
N(1)-C(1}-N(2)
NQ1)-C(1)}-C(2)
N(@2)-C(1)-C(2)

C(1)»-C(2}-H(2A)
C(1)-C(2)-H(2B)
H(2A)-C(2)-H(2B)
C(1)-C(2)-H(2C)
H(2A)-C(2)-H(2C)
H(2B)}-C(2)}-H(2C)

C(1)}-N(2)-0(1)
C(1)»-N(Q)}-C(3)
O(1)-N(2)-C(3)

N(2)-0(1)-H(101)

O(2}-C(3)}-N(2)
0(2)-C(3)-C(4)
N(2)}-C(3)-C(4)

Bond Angles|°|
118.67(11)
121.95(12)
120.34(12)
117.70(12)
109.5
109.5
109.5
109.5
109.5
109.5
117.90(11)
125.12(11)
116.60(11)
105.6(18)
121.54(12)
125.99(12)
112.47(11)

Bond Atoms

C(9)»-C(4)-C(5)
COCE)-C3)
C(5)-C4)»-C()
C(6)-C(5C(4)
C(6)-C(5}-H(5)
C@)y-C(5)%H(5)
C(5)-C6}-C(T)
C{5)»-C(6)-H(6)
C(7)-C(6)}-H(6)
C(B)-C(7)-C(06)
C{8)-C(7T-H(7)
C{6)-C(7Ty-H(7)
C{7-C(R)-C(9)
C(7y-C(8)-H(8)
C(9)»-C(8)-H(8)
N(1)-C(9)-C(4)
N(1}-C(9)-C(8)
C{4)y-C(9)-C(8)

Symmetry transformations used fo generate equivalent atoms

Bond Angles[?]
120.58(12)
119.88(12)
119.52(12)
119.76(13)
120.1
120.1
120.01(12)
120.0
1200
120.76(13)
119.6
119.6
119.88(13)
120.1
120.1
121.84(11)
119.15(12)
119.00(12)
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Table 4¢: Anisotropic displacement parameters (Azx 103) for CHgN, O, {ChaH). The anisotropic

displacement factor exponent takes the form: —21:2[ hZ a*2p1l 4 . +2hka* b* UL2 1

Atom Ull U12 U33 UZJ U13 U]Z
N(1) 16(1) 12(1) 13(1) 1(1) 1(1) 1(1)
c(1) 14(1) 11(1) 13(1) 0(1) A1) ~2(1)
C(2) 20(1) 19(1) 12(1) 1(1) 1(1) -2(1)
N(2) 15(1) 12(1) 13(1) -3(1) 3(1) 0(1)
0(1) 21(1) 15(1) 16(1) ~5(1) 7(1) -2(1)
C(3) 15(1) 13(1) 15(1) -2(1) 1(1) —2(1)
0(2) 21(1) 16(1) 23(1) -2(1) -1(1) 5(1)
C(4) 14(1) 11(1) 13(1) ~1(1) 1(1) ~1(1)
C(5) 17(1) 16(1) 15(1) (1) —I(1) -1(1)
C(6) 19(1) 20(1) 13(1) (1) (1) -3(1)
c(7) 18(1) 17(1) 15(1) “3(1) 4(1) -4(1)
C(8) 18(1) 13(1) 15(1) ~1(1) 4(1) 0(1)
C(9) 14(1) 11(1) 13(1) 0(1) 2(1) ~1(1)

Table 4d: Hydrogen coordinates ( x 104) and isotropic displacement parameters (Azx 10 3)

for CoHgN,O: (ChaH)

Atom X y z U(eq)
H(2A) 9096 1038 6852 25
H(2B) 11229 2415 6728 25
H(2C) 12552 868 6421 25
H(101) 7350(60) 4230(30) 5650(30) 30(6)
H(5) 4483 2858 445 20
H(6) 6235 1334 1210 21
H(7) 9879 445 529 20
H(8) 11765 716 1796 18
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Table 4¢: Torsion angles [°] for CoHzN:O; (ChaH)

C(O-N({1)-C(1)»-N(2) 033(19) N(2}-C(3)}-C4)-C(5) -178.11(12)
C(9)-N{1)}C(1)»-C(2) . 179.35(11) COC(4)-C(5)-C(e) 0.1(2)
N(1-C{1 }N(2)>-0O(1) 173.38(12) COYXC4)»-C(5C(&) -178.69(12)
C(2)-C(1-N(2)-0(1) =5.70(17) C(4)-C5C(6)-C(T) -0.1(2)
N(1-C(-N2)»-C(3) 0.8(2) C(5»C(6)}C(TC(8) 0.1(2)
C(2)-C(1)}-N(2)-C(3) -178.31(12) C(6)»-C(7C(8)-C(9) -0.2(2)
C(1»-N(2}C(3)}-0(2) 177.74(13) C(1)N(1-C(9)-C(4) (0.50(19)
O(1)N2)}»-C(3)-02) 5.04(19) C(1)N(1)}-C(9)»-C(8) 179.55(12)
C{NQ2»C3)C4) -2.40(18) C(5)C(4)}-C(9-N(1) 178 86(12)
O(1)-N(2)-C(3)-C(4) —175.10(10) C(3)-C(4)-C(9)-N(1) -231(19)
O(2}-C(3)-C()-C(O) —177.09(14) C(5-C(4)y-C(9C(8) —0.19(19)
N(2ZH-C(3)C4)-C(® 3.05(17) C(3)»-C(4)-CO»C(8) 178.63(12)
O2)yC3)y-C(4)-C(5) 1.7(2) C(T-C(8)-C(9)-N(1) -178.87(12)
C(7)-C(8)-C(9)-C(4) 0.2(2)
Symmetry transformations used to generate equivalent atoms
Table 4f: Hydrogen bonds for CsHgN,0; (ChaH) [A and ]
D-H..A d(D-H) d(H..A) d(D..A} <(DHA)
O(1)»-H{101)..N(1)#1 0.90(3) 1.75(3) 2.6451(17) 171(3)

Symmetry transformations used to generate equivalent atoms:

#1 20 1/2-7+1
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Table 5a: Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x

103) for Fe"'(4-AphaH),.C;HOH Ul(eq) is defined as one third of the trace of the orthogenalized

Ul tensor

Atom X y z U(eq)
Fe 1383(1) 3616(1) 1628(1) 12(1)
02) 663(1) 1614(1) 662(1) 18(1)
N(1) ~531(2) 780(2) 948(1) 19(1)
{1y -862(2) 1334(2) 1880(2) 16(1)
O(1) —124(1) 2656(1) 2421(1) 16(1)
@) ~2049(2) 445(2) 2262(2) 18(¢1)
C(3) 2669(2) 1117(2) 3040(2) 24(1)
C(4) —3816(2) 325(3) 3394(2) 28(1)
c(5) —4376(2) ~1172(2) 2994(2) 24(1)
N(2) —5509(2) ~1970(3) 3375(2) 34(1)
C(6) —3739(3) —-1843(2) 2234(2) 32(1)
(7 2604(2) ~1056(2) 1865(2) 29(1)
0O4) 401(2) 4193(1) 686(1) 18(1)
N@3) 398(2) 5527(2) 1200(1) 19(1)
c(8) 1040(2) 6232(2) 2180(2) 15(1)
03) 1572(1) 5603(1) 2636(1) 15(1)
C(9) 1150(2) 7704(2) 2717(2) 15(1)
C(10) 1173(2) 8613(2) 2137(2) 20(1)
c(11) 1315(2) 10008(2) 2658(2) 21(1)
C(12) 1403(2) 10527(2) 3777(2) 18(1)
N(4) 1479(2) 11887(2) 4277(2) 24(1)
C(13) 1409(2) 9625(2) 4359(2) 18(1)
c(14) 1295(2) 8241(2) 3838(2) 17(1)
O(6) 3028(1) 4102(2) 902(1) 18(1)
N(5) 4160(2) 4154(2) 1468(1) 17(1)
C(15) 4028(2) 3985(2) 2410(2) 14(1)
0(5) 2846(1) 3730(1) 2723(1) 16(1)
C(16) 5226(2) 4146(2) 3095(2) 15(1)
c(17y 5013(2) 3612(2) 3950(2) 18(1)
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Continued: Table 5a: Atomic coordinates ( x 104) and equivalent isotropic displacement
parameters (A2x 103) for [Fe"'(d-AphaH);|(C;HsOH)]|. U(eq) is defined as one third of
the trace of the orthogonalized Uil tensor.

Atom X v z Uleq)
C(18) 6104(2) 3822(2) 4653(2) 18(1)
C(19) 7457(2) 4387(2) 4530(2) 16(1)
N(6) 8551(2) 4808(2) 5240(2) 20(1)
C(20) 7675(2) 5081(2) 3657(2) 19(1)
C2n) 6581(2) 4880(2) 2957(2) 19(1)
o7 6287(2) 4191(2) 320(1) 30(1)
C(22) 6632(3) 29%2(3) -101(2) 45(1)
C(23A)¥ 5904(9) 1809(6) 278(3) 48(2)
C(23B)” 6795(14) 2255(11) 608(8) 52(3)

7 s.0.f=0.63(1) ¥ so.f.=0.37(1) (s.0.f: site occupation fuctor; the sum of the s.0.f’s a) and b) is
constrained to be 1)

Table 5b: Bond lengths [A] and angles [°] for [Fe''(4-AphaH);)(C,H;OH)].

Bond Atoms  Bond lengths [A] Bond Atoms  Bond lengths [A]  Bond Atoms  Bond lengths [&]

Fe-0(2) 1.9615(14) C4-C(5) . 1391(3) CO)-C(14) 1.401(3)
Fe-0(6) 1.9769(14) C(4)-H(4) 0.94(3) C(10)-C(11) 1.382(3)
Fe-O(4) 1.9822(14) C(5)}-N() 1.390(3) C(10}-H(10) 0.92(2)
Fe-O(5) 2.0444(14) C(5)-C(6) 1.395(3) C(11)}-C(12) 1.402(3)
Fe-0(1) 2.0470(14) N(2)-H(IN2) 0.80(3) C(11)}-H(11) 0.95(2)
Fe-0(3) 2.0654(13) N(2)-H(2N2) 0.90(3) C(12)-N(4) 1.368(3)
O(2)-N(1) 1.383(2) C(6)-C(T) 1.380(3) C(12)-C(13) 1.402(3)
N(1}-C(1) 1315(3) C(6)-H(6) 0.96(3) N(4)-H(1N4) 0.83(3)
N(1)-H(IN1) 0.84(3) C(7)-H(7) 0.92(3) N(4)-H(2N4) 0.90(3)
C(1)}-0(1) 1.282(2) O(4)-N(3) 1.378(2) C(13)-C(14) 1.382(3)
C(1)-C@) 1.466(3) N(3)-C(8) 1.304(3) C(13)-H(13) 0.90(2)
C2)»C(3) 1.394(3) N(3)-H(IN3) 0.86(3) C(14) H(14) 0.94(2)
C2)-C(7) 1.396(3) C(8)-0(3) 1.283(2) O(6)}-N(5) 1379(2)
C(3)}-C9) 1.378(3) C(8)-C(9) 1.470(3) NG)-C(15) 1313(3)
C(3)-HEG) 0.93(3) CO)-C(10) 1.398(3) N(5)-H(IN5) 0.84(2)
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Continued: Table 5h: Bond lengths [A] and angles [°] for [Fe"'(4-AphaH);](C;H;0H)].

Bond Atoms
C(14}-C(13)-C(12)
C(14)-C(13)-H(13)
C(12}-C(13)-H(13)
C(13)-C(14)}-C(%)
C(13)-C(14)-H(14)
C(9)»C(14)-H(14)
N(5)-O(6)-Fe
C(15)-N(53)0(6)
C(15}N(5)-H(1N5)
O(6)-N(5)}-H(1INS5)
O(5C(15)}-N(5
O(5-C(15)-C(16)
N(5}C(15)-C(16)
C(15»-0(5)-Fe
C{17}»C(16)}-C(21)
C(17»C(16)}-C(15)
C(21)}»C(16)}-C(15)
C(18)-C(17)-C(16)
C(18)-C(17}-H(17)
C(16}-C(17)y-H(17)
C(17»C(18)-C(19)
C(17-C(18)-H(18)
C(19)-C(18)-H(18)
N(6)-C(19)-C(20)
N(6)-C(19)-C(18)
C(20)»-C(19)-C(18)
C(19)-N(6)}-H(1N6)
C(19)-N(6)-H(2N6)
H{IN6)}-N(6}>-H(ZN6)
C{21)}-C20-C(19)
C(21)y-C(20)-H(20)
C(19}-C(20-H(20)
C(20)-C(21)»-C(16)

Bond Angles|®]
120.63(19)
119.5(15)
119.8(15)
120.68(18)
119.0(13)
120.3(13)
112.13(11)
117.38(16)
127.0(15)
114.4(15)
118.19(17)
121.59(17)
120.18(17)
113.19(12)
118.42(18)
119.09(18)
122.41(18)
121.01(19)
120.6(14)
118.4(14)
120.58(19)
118.3(15)
121.1(15)
120.91(19)
120.57(19)
118.45(18)
115.4(14)
117(2)
115(2)
120.82(19)
119.1(14)
119.9(14)
120.62(1%)

Bond Atoms
C(20)-C(21)-H(21)
C(16)-C(21)-H(21)
C(22)-O(7x-H(107)
O(7)-C(22)-C(23B)
O(N-C22)}-C(23A)
C(23B)}-C(22)-C(23A)
O(7»-C(22)-H(224)
C(23B)}-C(22)-H(22A)
C(23A)-C(22)-H(22A)
O(7»-C(22)-H(22B)
C(23B)>-C(22)-H{22B)
C(23A)-C(22)-H(22B)
H(22A)-C(22)}-H(22B)
O(7»C(22)-H(22C)
C(23B)-C(22)-H(22C)
C(23Ay-C(22)-H(220)
H(22A»C(22)-H(22C)
H(22B}-C(22)-H(22C)
O(7)-C(22)-H{22D)
C(23By»-C(22)-H(22D)
C(23A)y-C(22)-H(22D)
H(22 A¥C(22)}-H(22D)
H(22B)-C(22)-H(22D)
H(22C)y»C(22)-H(22D)
C(22)y-C(23Ay-H(22C)
C22)»-C(23A)-H(23A)

H(22C)-C(23 Ax-H(23A)

C(22)-C(23A)-H(23B)
H(22C)»-C(23A)»-H(23B)
C(22)-C(23A)-H(23C)

H(22C)-C(23 A-H(23C)

C(22) C(23B}-H(23D)
C(22)-C(23B)}-H(23E)

Bond Angles[°]
118.1(13)
121.3(13)
113(2)
118.2(4)
113.5(3)

37.0(4)
108.9
730
1089
1089
1299
1089
107.7
107.7
1079
75.6
1369
377
107.7
107.6
1356
39.5
71.1
107.1
386
109.5
142.0
109.5
102.8
109.5
76.8
109.5
109.5
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Continued: Table 5b: Bond lengths [A] and angles [°] for [Fe'" (4-AphaH),](C,H;OH)].

Bond Atoms Bond Angies[®]
H(23D)-C(23B)}-H(23E) 1095
C(22)-C(23B)»-H(23F) 109.5

H(23D)-C(23IB}-H(23F) 109.5
H(23E)-C(23B)}-H(23F) 109.3

Symmetry transformations used to generate equivalent atoms

Table 5¢: Anisotropic displacement parameters (A2x 10%) for [Fe'"'(4-AphaH);](C;HsOH)].
The anisotropic displacement factor exponent takes the form: —2x2[ h? a**U'' +.., + 2h k a* b* Ul

I

Atom Ull UZZ U33 U23 Ul3 U12
Fe 14(1) 10(1) 12(1) 3(1) 1(1) 5(1)
0(2) 19(1) 12(1) 19(1) 2(1) 7(1) 4(1)
N(1) 19(1) 11(1) 20(1) o(1) 4(1) 3(1)
c(1) 16(1) 13(1) 19(1). 3(1) 1(1) 6(1)
o(1) 18(1) 10(1) 17(1) 2(1) 3(1) 4(1)
C2) 18(1) 15(1) 20(1) 6(1) 2(1) 6(1)
C(3) 25(1) 14(1) 29(1) 5(1) 9(1) 5(1)
Cé) 28(1) 26(1) 32(1) (1) 15¢1) 12(1)
C(5) 18(1) 25(1) 30(1) 16(1) 0(1) 4(1)
N(2) 23(1) 33(1) 45(1) 23(1) " 6(1) 2(1)
C(6) 30(1) 15¢1) 44(2) 10(1) (1) 2(1)
C(7) 30(1) 15(1) 38(1) 5(1) 13(1) 9(1)
0(4) 27(1) 13(1) 13(1) (1) ~2(1) 11(1)
N(3) 26(1) 17(1) 16(1) 3(1) -1(1) 13(1)
C(8) 16(1) 14(1) 14(1) 5(1) 2(1) 6(1)
0(3) 19(1) 12(1) 14(1) 4(1) ~I(1) 6(1)
C©) 16(1) 14(1) 16(1) 4(1) A1) 7(1)
C(10) 26(1) 19(1) 16(1) 6(1) 3(1) 11(1)
o(11) 25(1) 19(1) 23(1) 11(1) 4(1) 12(1)
C(12) 15(1) 15(1) 26(1) 7(1) 6(1) 6(1)
N(4) 33(1) 15(1) 24(1) 5(1) 8(1) 11¢1)
C(13) 20(1) 17(1) 15(1) 3(1) 4(1) 7(1)
C(14) 19(1) 14(1) 18(1) (1) 3(1) 6(1)



Continued: Table Sc: Anisotropic displacement parameters (Ax 10%) for

[Fe"(4 AphaH),](C:H:OH)]. The anisotropic displacement factor exponent takes the form: —2x*[ h?
a*?U +_. +2h ka*b* UlZ],

Atom Ull UZI U33 U23 UIJ UII
0(6) 16(1) 25(1) 17(1) 11(1) 21) 9(1)
N(5) 15(1) 23(1) 18(1) 10(1) 5(1) 9(1)
C(15) 18(1) 10(1) 16(1) 4(1) 3(1) 6(1)
0(5) 16(1) 17(1) 16(1) 7(1) 3(1) 7(1)
C(16) 18(1) 14(1) 16(1) 5(1) 3(1) (1)
ci7) 18(1) 16(1) 20(1) 7(1) 5(1) 7(1)
C(18) 23(1) 20(1) 15(1) 9(1) 5(1) 11(1)
c(19) 20(1) 14(1) 14(1) 1(1) 2(1) 10(1)
N(6) 20(1) 25(1) 17(1) 8(1) 4(1) 10(1)
C(20) 14(1) 19(1) 21(1) 7(1) 5(1) 5(1)
c@2n) 20(1) 20(1) 17(1) 9(1) 4(1) 7(1)
o(7) 37(1) 37(1) 33(1) 24(1) 20(1) 22(1)
C(22) 64(2) 50(2) 40(2) 22(1) 23(1) 37(2)
c(234)® 63(5) 36(3) 58(4) 23(3) 21(3) 26(3)
C(23B)¥ 48(7) 39(5) 69(6) 15(4) —16(5) 22(5)

g so.f =0.63(1) b s.o.f. = 0.37(1} (s.0.f.: site occupation factor; the sum of the s.0.f.’s a) and b} is
constrained to be 1)

Table 5d: Hydrogen coordinates ( x 10%) and isotropic displacement parameters (A2x 10 %)
for [Fe'"(4-AphaH))(C.I1;OI)).

Atom X y z Ufeq)
H(IN1) _870(30) ~70(30) 520(20) 35(7)
H(3) _2310(30) 2110(30) 3310(20) 39(7)
H(4) ~4250(30) 780(30) 3910(20) 31(7)
H(IN2) ~5950(30) _2770(30) 2960(20) 40(9)
H(2N2) —6020(30) ~1470(30) 3640(20) 48(9)
H(6) —4100(30) _2880(30) 1980(20) 43(8)
H(T) ~2190(30) ~1520(30) 1360(20) 37(7)
H(IN3) 80(30) 5850(30) 780(20) 29(7)
H(10) '1160(20) 8320(20) 1403(18) 14(5)

H(11) 1350(20) 10600(20) 2244(17) 15¢5)



H(1N4)
H(2N4)
H(13)
H(14)
H(1NS5)
H(17)
H(18)
H(IN6)
H(2N6)
H(20)
H(21)
H(107)
H(22A)
H(22B)*
H(22C)¥
H(22D) ™
H(23A) ¥
H(23B)"
H(23C) ¥
H(23D) ™
H(23E)”
H(23F) b)

1650(30)
1610(30)
1480(20)
1290(20)
4800(20)
4080(20)
5920(20)
8350(20)
9270(30)
8540(20)
6770(20)
6510(30)
7633
6425
5911
7502
5992
6297
4929
7001
5950
7561

12170(30)

12470(30)
9950(30)
7650(20)
4120(20)
3110(20)
3460(30)
4670(20)
5490(30)
5590(20)
527020)
4730(30)
3304
2649
2283
3321
2168
1088
1371
1432
1914
2917

4940(20)
3880(20)
5080(20)
4247(17)
1112(18)
4045(18)
5211(19)
5823(18)
5290(20)
3568(17)
2400(17)
0(20)
97
-893
-711
-395
1062
61
=32
207
912
1189

27(7)
42(8)
24(6)
10(5)
16(6)
21(6)
24(6)
8(5)
37(8)
15(5)
12(5)
30(7)
54
54
54
54
73
73
73
77
77
77

Dso.f =0.63(1) ¥ sof =0.37(1) (so.f.: site occupation factor; the sum of the s.0.f.’s a) and b) is
constrained to be 1)

Table Se: Torsion angles [°] for |Fe’"(4-AphaH_1)3](CIHSOH)].

0(6)-Fe-O(2)-N(1)
O(4)-Fe-0(2)-N(1)
O(5)-Fe O(2)-N(1)
O(1)-Fe-O(2)-N(1)
O(3)-Fe-0(2)-N(1)
Fe-O(2)-N(1)-C(1)
O@)-N(1)-C(1}-0(1)
O(2)-N(1 -C(1)}-C(2)
N(1)-C(1)-O(1)-Fe
C(2)}-C(1}-O(1)-Fe
O(2)}-Fe-0(1)-C(1)

175.55(12)
-92.72(12)
96.80(12)
9.49(11)
~36.0(3)
~11.7(2)
6.1(3)
~174.36(16)
25(2)
~17699(14)
~6.88(13)

0(2)-Fe-O(4)-N(3)
0(6)-Fe-O(4)-N(3)
O(5)-Fe O(4)-N(3)
O(1)-Fe-O(4)-N(3)
0(3)-Fe-O(4)-N(3)
Fe-O(4)-N(3)}-C(8)
O(4)-N(3)}-C(8)-0(3)
O)-NG)-C(8)-C(9)
N(3)-C(8)-0(3)-Fe
C(9)-C(8)}-O(3)-Fe
O(2)-Fe-O(3)}-C(8)

166.76(12)
~102.43(12)
—422(2)
87.02(12)
040(11)
1.72)
—40(3)
175.04(16)
4.1(2)
~174.89(14)
-60.9(3)
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0(6)-Fe-O(1)-C(1)
O(4)-Fe-0(1)-C(1)
0(5)-Fe-0(1)-C(1)
0(3)-Fe-O(1)-C(1)
O(1-C{1}-C(2)-C(3)
N(1)-C(1)-C2)}-C(3)
O(1)-C(1)-C(2)-C(7)
N(1)}-C(1)-C2)}-C(7)
C(N-C2)-C3yC4)
C(1)-CR)-C3)-C(4)
CQ)-CRCE-C(5)
C(3)-C(4)-C5-NQ)
C(33-CH)-C(5)-C(6)
N(2}-C(S}C(6)}-C(7)
C(4)-C(5)-C(6)-C(7)
CY-C6-C(7C(2)
CRY-CEYCT»-C(6)
C(1)-CR)-C(T)-C(6)
0(2)-Fe-0(6)-N(5)
O(4)-Fe-O(6)-N(5)
O(5)-Fe-0(6)-N(5)
O(1)-Fe-O(6)-N(5)
0(3)-Fe-O(6)-N(5)
Fe-0(6)-N(5)-C(15)
0(6)-N(5)-C(15}-0(5)

O(6)-N(53)}-C(15)>-C(16)

N(5)-C(15)-0(5)-Fe
C(16)-C(15}-0(5)-Fe
0(2)-Fe-0(5)-C(15)
0(6)-Fe-O(5)-C(15)
O(4)-Fe-0(5)-C(15)
O(1) Fe-O(5)}-C(15)
0(3)-Fe-0(5)-C(15)

~623(2)
83.59(13)
~111.26(13)
161.76(13)
20.6(3)
~158.8Q2)
-160.5(2)
200(3)
~13(3)
177.72)
09(4)
178.1Q2)
0.6(4)
~1792(2)
~1.7(4)
13(4)
0.2(4)
~178.7(2)
~100.53(12)
166.72(12)
3.73(11)
—46.5(3)
88.00(12)
—47(2)
26(3)
~175.01(16)
0.8(2)
17837(13)
8537(13)
~2.56(12)
—64.7(2)
164.44(12)
~106.35(12)

O(6)-Fe-O(3)-C(8)

04y Fe-0(3)-C(8)
O(5)-Fe-O(3}-C(8)
O(1)-Fe-O(3)-C(8)
O(3)-C(8)-C(9)-C(10)
N(3)}-C(8)-C(9)}-C(10)
O(3)-C(8}-C(9)-C(14)
N(3)}-C(8)-C(9)}-C(14)
C(14)-CO}-C(10}-C(11)
C(8)-C(9)-C(10y-C(11)
C(9)}-C(10)-C(11}-C(12)
C(10)-C(11}-C(12}-N(4)
C(10)-C(11)}-C(12)-C(13)
N(4)-C(12)-C(13)}-C(14)
C(11)-C(12)-C(13)-C(14)
C(12)-C(13)-C(14}-C(9)
C(10)-C(9)-C(14)-C(13)
C(E)-C(9)-C(14)-C(13)
O(5)}-C(15}-C(16)-C(17)
N(5)-C(15)-C(16)-C(17)
O(5)}-C(15)-C(16)}-C(21)
N(5)-C(15)-C(16)-C(21)
C(21)}-C(16)-C(17)-C(18)
C(15)-C(16)-C(1T)-C(18)
C(16)-C(1T)-C(18)}-C(19)
C(17)-C(18)}-C(19)-N(6)
C(17)-C(18)-C(19)-C(20)
N(6)-C(19)-C(20}-C(21)
C(18)-C(19)-C(20)-C(21)
C(19)-C(20)-C(21)-C(1 6)
C(17)}-C(16)-C(21)-C(20)
C(15)-C(16)-C(21}-C(20)

Symmetry transformations used to generate equivalent atoms:

86.72(13)
_241(12)
164.62(13)
~105.33(13)
149 8(2)
-292(3)
_274(3)
153.54(19)
~1003)
~178.25(19)
“173)
~177.002)
29(3)
178.27(19)
~1.6(3)
-1.03)
23(3)
179.61(18)
18.8(3)
~163.68(18)
~157.92(18)
19.6(3)
1203)
~175.66(18)
04(3)
179.44(18)
~24(3)
~178.92(19)
3.003)
~1403)
—06(3)
176.07(18)
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Table 5f: Hydrogen bonds for [Fe"'(4-AphaH.,),}(C,H;OH)] [A and °|.

D-H..A d(D-H) d(H...A) d(D...A) <(DHA)
O(7)-H(107)...0(6)#1 0.78(3) 191(3) 2.694(2) 175(3)
N(6)-H(IN6)...0(3)i#2 0.34(2) 2.15(2) 2.968(2) 163.9(19)
N(5)-H(INS)...0(7) 0.84(2) 1.91(2) 2.740(2) 176(2)
N(3)-H(IN3)...0(4)#3 0.86(3) 1.98(3) 2.755(2) 150(2)
N(1)-H(IN1)...0(2)i4 0.84(3) 1.99(3) 2.737(2) 149(2)

Symmetry transformations used to generate equivalent atoms:

#1 —x+l,-yHl -z H2 -x+Hl-y+l-z+]

#3 —xytl-z 4 —x;y-2
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Table 6: Crystal data and structure refinement for Fe(Cha),(Cl)(H,0)./;H;0, 9.

Complex Fe(Cha)(C)(H,0).”:H,0, 9.
Empirical formula C1gH53N4Og sClFe
M, 522,70

7K 113(2)
Wavelength/ A 0.71073
Crystal system Monoclinic
Space group C2le

Unit cell dimensions

alA 16.031(7)

biA 25.745(12)
c/A 12.726(6)

a/® 90

5° 125.634(0)

»° 90

Vi A3 16.031(7)

Z 8

DJgcm™ 1.613

wmm™] 0.71072
F(000) 2160

Crystal size/mm 0.1x02x04
Reflections collected 19019
Independent reflections (Riy) 5329 (0.0471)
Goodness—of-fit on F2 0.958

Final R indices [/> 2¢ (J)]

Ry =0.0520; wR, = 0.1239

R indices (all data)

Ry =0.1020; wR, = (.1459

Largest diff. peak and hole/e nm™

1.031 and -0.624
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Table 6a: Selected bond lengths (A) and angles (°) and hydrogen bonds (A and °) for
Fe(Cha)«(H-O)C1).7/2H-0, with estimated standard deviations in parentheses

Fe(1)-0(1) 1.964(2)
Fe(1)-0(2) 2.048(2)
Fe(1)-0(5) 2.093(6)
Fe(1)-CI(1) 2.185(3)
O(1)-N(3) 1.362(3)
0(3)-N(12) 1357(3)
N(1)-C(2) 1287(4)
C()-N(3) 1.385(4)
N(3)-C(4) 1350(4)
N(10)-C(11) 1.294(4)
C(11)-N(12) 1.373¢4)
C(13)-C(13A) 1.425(4)

O(1)—Fe(1)—O(3) 170.72(9)
O(3)—Fe(1)—0(2) 95.11(9)
O(3)—Fe(1)—0(4) 78.61(8)
O(1)—Fe(1)—0(5) 103.9(2)
O(2)—Fe(1)—0(5) 79.65(17)
O(1)—Fe(1)—0(5")  82.82(18)
O(2)—Fe(1)—0(5*)  161.18(18)
O(1—Fe(1)—CI(1)  94.37(8)
O(2)—Fe(1)—CK1)  170.46(9)
O(5)—Fe(1)—CK1)  9527(19)
O(3)—Fe(1)—CK1")  92.36(8)
O(4)—Fe(1)—CI1")  168.298)
N(3)—O(1)—Fe(1) 112.91(16)
N(12)—O(3)—Fe(1)  113.14(16)

C(2)—N(1)—C(8A) 118.5(2)
O(1)—N(3)—C(2) 119.3(2)
OQ2)—C(4)—C(4A) 126.2(3)
C(11)—N(10)}— 118.8(2)
C(17A)

0(3)}—N(12)—C(11) 119.8(2)
0@ —C(13)—C(13A) 126.2(3)

Fe(1)-0(3) 1981(2)
Fe(1)-0(4) 2.050(2)
Fe(1)-0(5") 2.149(6)
Fe(1)-CK1”) 2313(2)
0(2)-C(4) 1274(3)
0(4)-C(13) 1256(3)
N(1)-C(8A) 1.406(4)
C(2)-C(9) 1483(4)
C(4)-C(4A) 1422(4)
N(10)-C(17A) 1385(3)
N(12)-C(13) 1361(4)
C(13A)-C(13) 1.125(4)

O(5)—Fe(1)—0(2) 79.18(8)
O(1)—Fe(1)—0(4) 93.97(8)
O(2)—Fe(1)—O(4) 89.92(8)
O(3)—Fe(1)—O(5) 82.0(2)
O(4)—Fe(1)—O(5) 157.1(2)
O(3)—Fe(1)—0O(5”)  102.00(18)
O@4)—Fe(1)—0(5")  85.87(17)
O(3)—Fe(1)—CI(1) 92.15(9)
O(@)—Fe(1)—CI(1) 97.59(10)
O(1—Fe(1)—CI(1’)  95.69(8)
O(2)—Fe(1)—CK1’)  98.37(8)
O(5"—Fe(1)—CK1’)  88.78(17)
C(4)—O(2)—Fe(1) 113.03(19)
C(13)}—O0(#)—Fe(1)  113.79(18)

N(1)—C(2)—N(3) 121.3(3)
0(2)—C(4)—N@3) 117.7(3)
N(3)—C(4)—C(4A) 116.1(2)

N(IO—C(1)—N(12)  121.3(2)

0(4)—C(13)—N(12) 118.1(3)
N(12)—C(13)—C(13A) 116.1(2)
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D-H...A d(D-H)
O(2W)-H(50A)...0(5) 1.26(9)
OQ2W)-H(50A)...0(2) 1.26(9)
O(5’)-H(5’A)...CI(1°#1) 0.84(7)
O(57)-H(5’A)...O(3WB) 1.03(9)

O(1W)-H(1WA).. N(10#2)  088(3)
OQW)-HQWA)...C(I’#3)  0.75(8)
OQWYHQRWA)...CI(1#3)  0.75(8)
O(2W)-H2WB)...02QW#4)  054(4)
O(3WA)}H(BWA)...O(IW)  1.03(9)
O(3WA)-H(3WB)...O(5W#5) 1.02(8)
O(3WA)-H(3WB)...O5W)  1.02(8)
O(BWB)-H3WC)...O(5W#5)  137(5)
O(3WB)-H3WD)...0(1W)  0.78(12)
O(SW)-H(5WA)...0(4W) 0.98(7)
O(SW)-H(5WB)...O3WB)  0.58(10)
O(SW)-H(5WB)...O3WA)  0.58(10)

d(H...A)
1.38(9)
2.49(8)
2.45(7)
1.53(9)
2.02(3)
2.65(9)
2.90(9)
2.46(5)
1.82(9)
1.71(8)
1.92(9)
1.69(6)
2.07(13)
1.85(8)
2.30(11)
2.30(11)

Symmetry transformations used to generate equivalent atoms:

#1 -x,v,-z+1/2
#4-x,y,-2-1/2

#2 x, -y+l, z+172

#) -x,-yrl,-z

45 x+1/2, -y+1/2, -z+1

d(D...A)
2.588(9)
3.297(6)
3.273(7)
2.520(9)
2.851(3)
3.132(6)
3.624(6)
2.791(10)
2.480(8)
2,542(11)
2.833(11)
2.701(10)
2.83%(8)
2.821(7)
2.441(11)
2.833(11)

<(DHA)

159(7)
119(5)
163(6)
158(7)
157(3)
124(9)
163(8)
123(7)
168(8)
126(7)
148(7)
124(4)
170(10)
172(6)
169(14)
156(14)
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Table 7: Crystal data and structure refinement for Co(Cha);(C;HsOH)z, 11.

Complex Co(Cha);(C,HsOH);, 11.
Empirical formula Cay Hize Ny Og Co
M, 501.40

77K 100(2)
Wavelength/ A 0.71073

Crystal system Monoclinic
Space group P2y/c (#14)

Unit cell dimensions

al/A 9.3627(13)

blA 15.930(2)

c/A 7.8111(11)

al’ 90

B° 111.027(2)

#° 90

vi A3 1087.4(3)

V4 2

DJ/g cm™ 1.531

wmm~! 0.837

F(000) 522

Crystal size/mm 0.70 x 0.60 x 0.60
f range for data collection/® 233103197

Index ranges, hk!

—13<=h<=13, -23<=f<=22, -1 1<=l<=11

Reflections collected

12950

Independent reflections (Rin)

3526 (0.0184)

Completeness to # = 30.00°

99.6 %

Absorption correction

Semi—empirical from equivalents

Max./min. transmission

(0.6335 and 0.5237

Refinement method

Full-matrix least—squares on F2

Data / restraints / parameters

3526/0/203

Goodness—of—fit on F2

1.051

Final R indices [> 20 ()]

R;=0.0318; wRy = 0.0833

R indices (all data)

Ri1=0.0356, wR, = 0.0857

Largest diff. peak and hole/e nm”

0.643 and -0.256
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Table 7a: Atomic coordinates { x 10%) and equivalent isotropic displacement parameters (A2x 10%)
for [Co"(ChaH-;):(C;H;0H),). U(eq) is defined as one third of the trace of the orthogonalized U%
tensor.

Atom X y z U(eq)
Co 0 0 5000 13(1)
o(1) =553(1) 1208(1) 5325(1) 15(1)
N(1) 617(1) 1590(1) 6665(1) 12(1)
c() 550(1) 2443(1) 6894(1) 12(1)
C(2) —858(1) 2878(1) 5672(2) 16(1)
N(2) 1637(1) 2863(1) 8131(1) 13(1)
C(3) 2899(1) 2428(1) 9262(1) 13(1)
C(4) 4096(1) 2873(1) 10582(1) 16(1)
C(5) 5353(1) 2445(1) 11728(2) 15(1)
C(6) 5476(1) 1568(1) 11612(2) 19(1)
C(7) 4320(1) 1126(1) 10324(2) t6(l)
C(8) 3024(1) 1553(1) 9139(1) 13(1)
C9) 1820(1) 1102(1) 7748(1) 13(1)
0(2) 1805(1) 329(1) 7473(1) 17(1)
O(3) 1388(1) 453(1) 3585(1) 20(1)
C(10) 1696(1) 27(1) 2147(2) 17(1)
C(11) 3212(2) —416(1) 2874(2) 28(1)

Table 7b: Bond lengths [A] and angles [°] for [Co"(ChaH-,),(C,HsOH),).

Bond Atoms Bond lengths[A] Bond Atoms  Bond lengths|A] Bond Atoms  Bond lengths[A]

Co-0(1) 2.0323(8)  N(1)}-C(9) 13806(12)  C(3)}C@) 1.4118(14)
Co-O(1)#1 203238)  C(1)}-NQ) 1.3083(13)  C@)-C(5) 1.3757(15)
Co-0(3) 2.1126(8)  C(1)-C(2) 14917(14)  C@)-H(4) 0.960(16)
Co-O(3)#1 2.1126(8)  CQ)FHQA) 0984(17)  C(5)-C(6) 1.4086(16)
Co-0(2) 2.1253(8)  C()-H(2B) 0950(17)  CG)XH(5) 0.948(16)
Co-O(2)#1 212538)  CQ)HEC) 0971(17)  CE)}C(7) 1.3768(15)
O(1)-N(1) 13576(10)  N@-CQ) 13811(13)  C(6)-H(6) 0.945(18)
N(1)-C(1) 13752(12)  CR)-C(8) 1.4057(14)  C(7)}-C(8) 1.4087(14)

lix



Continued. Table 7b: Bond lengths [A] and angles [°] for [Co"(ChaH-;);(C;Hs;OH),].

Bond Atoms
C(T-H(7)
C(8)»-C(9)
C(9)»0(2)
0(3)-C(10)
O(3)}-H(103)
C(10»-C(11)
C(10)-H(10A)
C(10)-H(10B)
C(11)-H(11A)
C(11)-H(11B)
C(11)-H(11C)
Bond Atoms
O(1)-Co-O(1)#1
O(1)-Co-0(3)
O(1)#1-Co-0(3)
O(1)-Co-O(3)#1
O(1#1-Co-O(3)#1
O3 -Co-O(3 )1
O(1)}-Co-0(2)
O(1)#1-Co-0(2)
0(3)-Co-0O(2)
O(3)#1-Co-0(2)
O(1}-Co-0O(2)#1
O(1)#1-Co-0O(2)#1
O(3}-Co-0(2)#1
O(3)H1-Co-O2)#1
O2}-Co-O(2)#1
N(1}-0O(1}-Co
O(1)-N(1)-C(1)
O(1)-N(1}-C(9)
C-N(1)-CS)

Bond lengths[A]
0.958(15)
1.4444(13)
1.2501(12)
1.4282(14)
0.85(2)
1.5024(17)
0.954(16)
(0.937(15)
0.988(19)
0.928(19)
0.969(18)

Bond Angles[®]

180.0
88 48(3)
91.52(3)
91.52(3)
88.48(3)
180.0
78.96(3)
101.043)
87.33(3)
92.67(3)
101.04(3)
78.96(3)
92.67(3)
87.33(3)
180.0
110.47(6)
118.79(8)
118.37(8)
122.83(8)

Bond Atoms
NPC(1)-N(1)
N2P-C(1)-C(2)
N{-C(1)-CQR)
C(1)-C(2)y-H(2A)
C(1)»-C(2)-H(2B)
H(2A)}-C(2)}-H(2B)
C-C2YHZO)
H(Q2AC(2)-H(2C)
H(2B)}-C(2»-H(2C)
C(1)-N2)-CO)
N@)}-C(3}-C(®)
N@2}-C(G)}-C(#)
CE»-CB-CH)
CFCH-C3)
C(5)}-C(4)-H4)
C(3}-C(4)-H#4)
C(4)-C(5)-C(6)
C{4)}-C(5)-H(5)
C(6)}-C(5)-H(5)
C(T-C(6)-C(5)
C(7}C(6)-H(6)
C(5)-C(6)-H(6)
C(6)}-C(T}-C(8)
C(6)-C(7)-H(7)
C(E»-C(N-H(7)
C(3)>-C(8»-C(7)
C(3)-C(3)»-C()
C(T-CEYCO)
O@2)-C(9)}-N(1)
O(2}-C(9)-C(8)
N(1)}-C(9)-C(8)

Bond Angles|®]

122.80(9)
120.67(9)
116.53(9)
112.6(10)
109.7(10)
108.7(15)
110.7¢10)
109.0(14)
105.9(14)
118.41(8)
121.86(9)
119.22(9)
118.92(9)
119.80(10)
121.5(9)
118.7(9)
121.30(10)
120.0(10)
118.7(10)
119.55(10)
121.0(11)
119.4(11)
119.98(10)
120.7(9)
119.3(9)
120.45(9)
118.84(9)
120.70(9)
119.55(9)
125.23(9)
115.22(8)

Symmetry ransformations used to generate equivalent atoms: #1 —x,-y,~7+1

Bond Atoms
COrO2) o
C(10»-0(3)-Co
C(10}-0(3)»-H(103)
Co-0O(3)-H(103)
O3)-C(10)-C(11)
O(3)-C(10)-H(104)
C(11)}-C(10)-H(10A)
O3 )}C(10}-H(10B)
C(11)-C(10)-H(10B)
H{10A)}C(10)-H(10B)
C(10)-C(11)}-H(11 A)
C(10)-C(11)-H(11B)
H(11A}»C(11)}-H(11B)
C(10)-C(11}»-H(11C)
H1A»C(11)}-H(11C)
H(11B)-C(11)}-H(11C)

Bond Angles[®]

110.83(6)
125.76(7)
108.8(12)
118.9(12)
110.82(10)
107.8(9)
110.7(9)
106.2(9)
111.7(9)
109.3(13)
110.6(10)
109.2(11)
110.9(17)
110.3(10)
106.3(14)
109.5(17)
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Table 7¢; Anisotropic displacement parameters (A2x 10% for for [Co"(ChaH-;),(C:HsOH);] .
The anisotropic displacement factor exponent takes the form: —27%[ h? a*?U'"' +... + 2 hka* b* U"?

1

Atom UH UZI U33 UZ.'! U13 Ull
Co 18(1) (1) 15(1) -1(1) 6(1) -2(1)
o(1) 14(1) 10(1) 16(1) —4(1) 1(1) -3(1)
N(1) 13(1) 8(1) 13(1) ~1(1) 4(1) -1(1)
c(l) 14(1) 9(1) 15(1) ~1(1) 6(1) o(1)
C(2) 16(1) 12(1) 18(1) 0(1) 3(1) 2(1)
N(2) 14(1) 9(1) 15(1) ~1(1) 5(1) 1(1)
c(3) 14(1) 11(1) 14(1) -1(1) 1) (1)
C(4) 16(1) 14(1) 17(1) _3(1) 6(1). -2(1)
C(5) 16(1) 21(1) 18(1) 22(1) 4(1) -3(1)
C(6) 15(1) 21(1) 19(1) 2(1) 41) 1)
C(7) 17(1) 14(1) 19(1) 1(1) 6(1) 3(1)
C(8) 14(1) 11(1) 14(1) 0(1) 6(1) 1(1)
C(9) 16(1) 10(1) 14(1) 1(1) 6(1) 1(1)
0(2) 21(1) 8(1) 19(1) ~1(1) 5(1) 1(1)
0(3) 32(1) 9(1) 25(1) 0(1) 18(1) ~1(1)
C(10) 20(1) 16(1) 16(1) (1) 7(1) (1)
C(11) 27(1) 25(1) 33(1) 8(1) 15(1) 1)

Table 7d: Hydrogen coordinates ( x 10%) and isotropic displacement parameters (A2x 10 %)
for [Co"(ChaH-2):(C:HsOH),] .

Atom X ¥ z U(eq)
H(2A) —893(19) 3472(11) 6000(20) 314)
H(2B) -173%(19) 2603(11) 5730(20) 304)
H(2C) —938(18) 2842(10) 4400(20) 27(4)
H(4) 4008(17) 3470(10) 10660(20) 23(4)
H(5) 6151(18) 2741(10) 12630(20) 24(4)
H(6) 6350(20) 1291(11) 12420(20) 32(4)
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Continued Table 7d: Hydrogen coordinates ( x 104) and isotrepic displacement parameters (A2x 10 %)

for [Co"™(ChaH-;);(C;Hs;OH),] .

H(7) 4396(17) 531(10) 10210(20) 2003)

H(103) 1430(20) 977(13) 3430(20) 37(5)

H(10A) 1688(17) 433(10) 1250(20) 19(3)

H(10B) 886(16) —351(10) 1640(20) 17(3)

H(11A) 3230020) —829(12) 3820(20) 37(5)

H(11B) 3980(20) —22(10) 3340(30) 34(6)

H(11C) 3390(20) -731(11) 1900(20) 33(4)

Table 7e: Torsion angles [°] for [Co"(ChaH-;);(C;H;0H),] .

O(3)-Co-0O(1)}-N(1) ~76.53(6)  CA)-C3)-CB)-C(T) 046(14)  O(1¥1-Co-O(3)-C(10)
0(3)#1-Co-O(1)-N(1) 103.47(6)  N(2)-C(3)}-C(8)-C(9) 2.05(14) O(2)-Co-0(3)-C(10)
0(2)-Co-0O(1)}-N(1) 11.05(6)  C(@)-C(3)-C(8)-C(9) —178.06(9) OQ)M¥1-Co-0O(3)-C(10)
ORM1-Co-O(1)-N(1)  —16895(6)  C(6)-C(7)-C(8)-C(3) —0.16(16) Co-O(3)-C(10)-C(11)
O(1)-N(1}-C(1}-N2)  -178.84(9)  C(1)-N(1)}-C(9)-0O(2) 179.56(9)  CG)C(4)-C(5)-C(6)
C(9)-N(1)-C(1)-N(2) 1.65(15)  O(1)»-N(1)-C(9)}-C(8) 179.77(8)  C(@)}-C(5)-C(6)-C(7)
O(1)-N(1)-C(1)}-C(2) 2.25(13)  C(1)-N(1)-C(9)-C(8) —0.72(14)  C(5)}-C(6)-C(7)-C(8)
C(9)-N(1)-C(1)-C(2) -177.2709)  CEG)-C(8)-C(9)»-0(2) 178.67(10) N(2)}-C(3)-C(8)-C(7)
N(1)}-C(1)-N(2)-C(3) -0.63(15)  C(T)-C(8}-C(9)0OQ2) 0.15(16) O(1 #1-Co-0(2)-C(9)
C(2)-C(1)-N(2)-C(3) 178.24(9)  C(3)-C(8)-C(9)-N(1) -1.04(13)  O(3)-Co-0(2)-C(9)

C(1)»-N(2)-C(3)-C(8) -1.21(14)  C(7)}-CB)}-CO)-N(1) —179.56(9) O@3¥1-Co-0(2)}-C(9)
C(1)-N(2)-C(3)»-C(4) 17890(9)  N(1)-C(9)}-0(2)-Co 9.66(11)  O(1)}-Co-O(3)-C(10)
N(Q2)-C(3)-C(@)-C(5) 179.44(10)  C(8)-C(9)-0(2)-Co -170.03(8)

C(8)-C(3)-C(4)-C(5) ~045(15)  O(1)-Co-0(2)-C(9) —1143(7)

Symmetry transformations used to generate equivalent atoms: #1 —x,—y,—z+1

Table 7f; Hydrogen bonds for for [Co"(ChaH-z);(CzHSOH)z][A and °].

d(D-H)

d(H..A)

d(D...A)

<(DHA)

O(3)-H(103)..N(2)#2

0.85(2)

1.88(2)

2.7257(12)

177.1(18)

Symmetry transformations used to generate equivalent atoms: #1 —x,—y,—z+1

#2 x,—y+1/2,7-1/2

1xi1

30.83(9
131.81¢9;
_48.18(9:

-98.29(11
0.14(1€
0.17(17

—0.16(1¢
~179.43(9
168.57(7
77.54(7,
~102.46(7;
~149.17(9;



Table 8: Crystal data and structure refinement for Ni(Cha),(C;HsO0H),, 12.

Complex Ni(Cha)(C,HsOH),, 12.
Empirical formula Coy Hzs Ny Ni Qg
M; 501.18

T/K 100(2)
Wavelength/ A 0.71073

Crystal system Monoclinic
Space group P2,/c (#14)

Unit cell dimensions

alA 9.3851(8)

biA 15.8715(13)

c/A 7.7661(7)

al’ 90

B° 110.967(2)

7° 90

v A3 1080.21(16)

Z 2

Dy/g cm” 1.541

wmm—! 0.947

F(000) 524

Crystal size/mm 0.40x030x0.03
@ range for data collection/® 2.32 to 28.29

Index ranges, hkl

~12<=h<=12, 21<=k<=21, -10<=1<=10

Reflections collected

10886

Independent reflections (Rin)

2681 (0.0212)

, Completeness to & = 30.00°

99.9 %

Absorption correction

Semi—empirical from equivalents

Max./min. transmission

0.9722 and 0.8070

Refinement method

Full-matrix least-squares on £ 2

Data / restraints / parameters

2681/0/203

Goodness—of—fit on F2

1.049

Final R indices {/> 2g ()]

Ri =0.0318; wRy = 0.0890

R indices (all data)

R =0.0354, wR, = 0.0914

Largest diff. peak and hole/ec nm™

0.531 and —0.223
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Table 8a: Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (Alx 109)
for [Ni"(ChaH-;),(C;HsOH),]. U(eq) is defined as one third of the trace of the orthogonalized U'i
tensor.

Atom X y Z Ueq)
Ni 0 0 5000 16(1)
o(1) -592(1) 1203(1) 5262(1) 17(1)
N(1) 571(1) 1583(1) 6615(2) 14(1)
C(1) 497(2) 2437(1) 6863(2) 14(1)
C(2) —915(2) 2873(1) 5646(2) 18(1)
N(2) 1584(1) 2858(1) 8102(2) 15(1)
C(3) 2847(2) 2422(1) 9224(2) 15(1)
C(4) 4043(2) 2867(1) 10544(2) 18(1)
C(s) 5301(2) 2439(1) 11678(2) 21(1)
C(6) 5427(2) 1561(1) 11550(2) 23(1)
(N 4274(2) 1118(1) 10265(2) 19(1)
C(8) 2975(2) 1545(1) 9087(2) 15(1)
C(9) 1775(2) 1095(1) 7687(2) 15(1)
0(2) 1765(1) 319(1) 7396(1) 20(1)
0@3) 1329(1) 447(1) 3553(2) 25(1)
C(10) 1685(2) 12(1) 2156(2) 23(1)
C(11) 3205(2) —411(1) 2909(3) 36(1)

Table 8b: Bond lengths [A] and angles [°] for [Ni"(ChaH-;),(C;H;OH);].

Bond Atoms Bond lengths[A] Bond Atoms  Bond lengths[A] Bond Atoms Bond lengths[A]
Ni-O(1}#1 2,0181(10) C(1)-C(2) 1.4940(19) C(5)-H(5) 0.88(2)
Ni-O(1) 20181(10)  CQ)-HQA) 0.96(2) C6)-C(7) 1.374(2)
Ni-O(2)#1 2.0629(10) C(2)-H(2B) 091(2) C(6)-H(6) 0.88(2)
Ni-O(2) 20629(10)  C(2)-HQC) 0.95(2) C(T)-C(8) 1.4087(19)
Ni-0(3) 2079411)  N@)}-C(3) 1379517)  C(7)»-H(7) 0.89(2)
Ni-O(3 1 2.0794(11) C(3)»C(8) 1.4046(19) C(8»C(%) 1.4447(19)
O(1)-N(1) 1.3565(14) C(3)»C 1.4086(19) C(H)»0(2) 1.2509(17)
N(-C(1) 1.3739(17) C(4)-C(5) 1.373(2) 03)-C(10) 1.423(2)
N(1)-CO) 13778(17)  C(4)-H(4) 0.89(2) O(3)-H(103) 0.72(2)
C(1)}-N(2) 13070(17)  C(5)}-C(6) 1.405(2) CU0y-C(11) 1.493(2)
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Bond Atoms Bond lengths{A] Bond Atoms Bond Angles[°]

C(10)-H{10A) 0.92(2) H(2B)}-C(2)-H{20) 107.8(18)
C(10-H(10B) 0.97(2) C(1}N2)C(3) 118.50(11)
C{11)-H{11A) 1.01(2) N@2»C(3)-C(8) 121.73(12)
C(11)}y-H(11B) 0.93(2) N2y C(3)C4) 119.33(12)
C(11)-H(11C) 0.99(2) C(E»C(3»C(4) 118.94(13)
Bond Atoms Bond Angles[®?]  C{5}-C(4)-C(3) 119.81(13)
O(1)#1-N+0(1) 180.0 C(5)-C(4)-H(4) 120.5(12)
O )#1-Ni—O(2)#1 80.68(4) C(3)>C4)»-H(4) 119.7(12)
O(1}N+O(2)#1 99.32(4) C4)-C(5)-C(6) 121.36(14)
O(1)#1-Ni-O(2) 99.32(4) C@)-C(5)y-H(5) 117.2(13)
O(1)-Ni-0(2) 80.68(4) C(6)-C(5-H(5) 121.4(13)
O(2#1-Ni-0(2) 180.0 C(T-C(6)Y-C(5) 119.57(14)
O(1)#1-Ni-0(3) 91.62(4) C(7C(6)-H(e) 121.4(14)
O(1)}-Ni-03) 88.38(4) C(3)-C(6)>-H(6) 119.0(15)
O(2)#1-Ni-0(3) 92.25(3) C{6)y-C(7»-C(8) 119.98(13)
O(2)>-N0(3) B7.75(5) C(6)-C(7»-H(7) 120.1(13)
O(1)#1-Ni-O(3)#1 B8.38(4) C(@R)>C(7»-H(7) 119.8(13)
O(1)-NI-O(3)#1 91.62(4) C(3C(B»C(7) 120.35(13)
O(2)#1-Ni-O(3 1 87.75(5) C(3)»C(8)YCO) 118.88(12)
O(2y-Ni-O(3)#1 92.25(5) C(7yC(8)»C(9) 120.75(13)
O(3)F-Ni-O(3)#1 180.0 O2)y-C(Or N 119.57(12)
N(1)O{ »Ni 109.00(7) O23C(9YC(8) 125.23(12)
O(1)}-N(1)-C(1) 118.77(11) N(1)CHEHC(8) 115.20(11)
O(1)»N(1)-C(9) 118.38(10) C(9>0O(2)-Ni 110.86(5)
C(1}N(1)-C(9) 122.85(11) C(10}-O(3)-Ni 126.62(5)
N(2}C(1}N(1) 122.79(12) C(10-0(3)-H(103) 106.4(17)
N(2)}-C(1)C(2) 120.74(12) Ni-O(3)-H(103) 119.3(17)
N(D-C(1)C(2) 116.47(12) O(3)>C(10)-C(11) 111.81(15)
C(1»C(2yH(2A) 110.0(13) O3 )C(10)-H(104A) 108.5(14)
C(1)»C(2)»-H(2B) 109.9(13) C(1)»-C(10-H(10A) 108.3(13)
H(2A)-C(2)}-H(2B) 108.6(19) O(3)}C(10)>-H(10B) 107.5(12)
C(1)-C(2)y-H(Z2C) 110.8(13) C(11)-C(10)»-H(10B) 110.1{12)
H(ZA)-C(2)}-H(2C) 109.7(19) H(10A)-C(10)}-H(10B) 110.5(18)
C(10)>-C(11)-H(11A) 107.0(13) C(10y-C(11)-H(11C) 111.0(13)
C(10}-C(11)-H(11B) 103.8(15) H(11A»C(11)}-H(11C) 105.5(18)
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H(11A}-C(11)-H(11B)

116Q2)

H(11B)-C(11)}-H(11C)

Symmetry transformations used to generate equivalent atoms:

#1 —x,~y,—1+1

113(2)

Table 8c: Anisotropic displacement parameters (A2x 10%) for [Ni'{ChaH-,);(C;H:OH);] . The
anisotropic Displacement factor exponent takes the form: —2x2[ h2 a*2U"' +... +2 hka*b* U]

Atom Ull U22 UJJ U2.3 UlJ UlZ
Ni 22(1) 8(1) 18¢1) —1(1) 8(1) ~2(1)
o(1) 13(1) 11(1) 19(1) —4(1) 3(1) -4(1)
N(1) 17(1) 10(1) 16(1) -3(1) 6(1) =2(1)
c(1) 17(1) 11(1) 17(1) -1(1) 8(1) 0(1)
C@) 19(1) 14(1) 20(1) -1(1) 4(1) 2(1)
N(2) 16(1) 10(1) 18(1) ~1(1) 6(1) 1(1)
C(3) 16(1) 14(1) 17(1) (1) 8(1) 0(1)
C(4) 19(1) 15(1) 19(1) -3(1) 8(1) -2(1)
C(5) 17(1) 26(1) 19(1) -2(1) 5(1) -3(1)
C(6) 17(1) 27(1) 23(1) 5(1) 6(1) 6(1)
c(7) 21(1) 15(1) 23(1) 3(1) 10(1) 5(1)
C(8) 17(1) 14(1) 17(1) (1) 8(1) (1)
CO) 20(1) 10(1) 18(1) 1{1) 9(1) (1)
0(2) 27(1) 10(1) 22(1) -1 8(1) 1(1)
0(3) 40(1) 9(1) 34(1) 1(1) 24(1) -1(1)
C(10) 27(1) 20(1) 22(1) “1(1) 10(1) -2(1)
c(11) 35(1) 31(1) 47(1) 11(1) 22(1) 10(1)

Table 8d: Hydrogen coordinates { x 10%) and isotropic displacement parameters (A?x 10 %)
for [Ni''(ChaH-;){(C,HOH);].

Atom x y z Uleq)
H(2A) —920(20) 3444(15) 6030(30) 39(6)
H{2B) -1750(20) 2609(14) 5710(30) 31(5)
H(2O) —980(20) 2859(13) 4400(30) 32(5)
H(4) 3970(20) 3420(13) 10650(30) 23(5)
H(3) 6020(20) 2735(13) 12490(30) 28(5)
H(6) 6240(30) 1305(14) 12320(30) 36(6)
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M 4370(20) 567(13) 1014030} 25(5)
H(103) 1300(20) 889(15) 3320(30) 27(5)
H(10A) 1710(20) 198(14) 1270(30) 30(5)
H(10B) 890(20) —403(13) 1620(30) 25(5)
H(11A) 3130(30) _852(15) 3810(30) 44(6)
H(11B) 3830(30) 29(14) 3400(40) 41(7)
H(11C) 342030) _725(14) 1930(30) 16(6)
Table 8e: Torsion angles [°] for [Ni'"(ChaH-;)(C;H;OH)].

O(WI-Ni O(1)}-N(1) -170.08(8)  C(1)}-N(2)-C(3)-C(8) ~1.18(19)
O(2)-N=O(1)-N(1) 9.92(8) C(I}NQ2)-C3)-C@)  178.77(12)
OG)-NLO()-N(1)  —7806(8) N@}<CONC@)-CG)  179.50(13)
O(BWI-Ni-O(I)-N(1)  10194@8) C(8)-C(3)-C(4)-C(5) 0.5(2)
Ni-O(1)-N(1}-C(1) 1714709)  C(3)-C()-C(5)-C(6) 0.2(2)
Ni-O(1)-N(1}-C(9) 8.71(13)  C(4)-C(5)-C(6)-C(7) 0.1(2)
O()-N()-C}N@) -17824(12) C(C(6)-C(T»-C(8) 0.0(2)
C(9)-N(1)-C(1)-N(2) 20Q2)  N@)-CG)-CE)-CT)  -179.39(12)
O(1)-N(1)-C(1}-C(2) 248(18) C(4)-C(3)-C(8)-C(7) 0.7(2)
CONN)-C(1)-C(2)  -17733(12) NE2}CG)}-C(8)-C©) 2.3(2)
N(1)-C{)-N2}»-C(3) —0.9(2) C4)»-C(3)»-C(8)-C(9) —177.68(12)
C2F-CAFN@-C3)  17832(12) C(E-C(7)-C(8)-C(3) ~0.4(2)
C(6)-C(T)-C(8)-CO)  17792(13) C@B)-COIOQ)-Ni  —170.65(11)
O(1)-N(1)-COF0(2)  -035(19) O(IMI-Ni-O(2)-C()  169.45(9)
C1)-N(1)-C(9)-O2)  17947(13) O(1)-Ni-O(2) C() ~10.55(9)
O(1)-N(1-CO)-C(8)  179.44(11) O(3)-Ni-O(2)-C(9) 78.18(10)
C(1)Y-N()-C(O)-C®)  —0.75(18) OQBMI-NOQ2)-C(O)  —101.83(10)
CORCE)-CO)-0Q2)  17851(13) O(MI-Ni-O3)-C(10)  29.13(13)
C(7)>-CB)-CO-O(2) 02(2)  O(}XNLOB)IC(0)  —150.87(13)
CB)-CE)-COIN(1)  -126(18) OQMI-NiOB}1C(0) —51.61(13)
CUTRCE®-COXNI)  -179.58(12) O@R}Ni-O(3)}-C(10) 128.39(13)
N(1}-C(O)}-0(2) Ni 9.11(16) Ni-O@}-C(I0)-C(11)  —-96.69(16)

Symmerry transformations used to generate equivalent atoms:

#1 —x~y,~7+1



Table 8f: Hydrogen bonds for for [Ni"(ChaH-,),(C;HsOH),] {A and °].

D-H..A d(D-H) d(H..A) d(D...A)

<(DHA)

O(G)YXH(103)..NQ}¥2 0.72(2) 2.02(2) 2.7354(16)

169(2)

Symmetry transformations used to generate equivalent atoms:

#I —x,—y,—z+1 #2 x,~y+1/2,7-172
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Table 9a: Atomic coordinates (x 104 and equivalent isotropic displacement parameters (A2x
103) for [Cu" (ChaH._)(H,0),Ci}. U(eq) is defined as one third of the trace of the orthogonalized

Ul tensor.

Atom X ¥ z U{eq)

Cu 8884(1) 6820(1) 1812(1) 1041)

Cl 8449(1) 7930(1) 674(1) 12(1)

N(1) 7982(2) 5440(1) 2254(3) 10(1)

Q1) 5226(2) 5798(1) 2076(2) 13(1)

C(1) 8023(2) 4701(1) 2600(3) 11(1)

C(2) 9433(2) 4360(1) 2675(4) 14¢1)

N(2) 6886(2) 4323(1) 2825(3) 11(1)

0(2) 6881(2) 6501(1) 1697(2) 11(1)

C(3) 5603(2) 467X 1) 2657(3) 110(1)

C4) 4372(2) 4265(1) 2891(3) 12(1)

C(5) 3088(2) 4592(1) 2688(3) 13(1)

C{6) 2976(2) 5337(1) 2256(3) 13(1)

)] 4169(2) 5745(1) 2038(3) 11{(1)

C(8) 5499(2) 3423(1) 2239(3) 10(1)

C@) 6777(2) 5825(1) 2036(3) 1041)

O3) 10940(2) 6941(1) 1904(3) 14(1)

0o4) 7439(2) 2989(1) 4774(3) 14(1)

Q%) 4862(2) 2539(1) 931(3) 18(1)

Table 9b: Bond lengths [A] and angles [°] for[Cu" (ChaH_,)(H,0).Cl|

Bond Atoms  Bond lengths[z&] Bond Atoms Bond lengths{A] Bond Atoms
Cu-0(1) 1.9198(15) O(5)-H(105) 0.72(4) C(4)-C(5»-H(5)
Cu-0(3) 1.9683(17) O(5)-H(205) 0.72(3) C(6)-C(5»-H(5)
Cu-0(2) 19944(14) Bond Atoms Bond Angles|°] C(7}-C(6»-C(5)
Cu-Ci 2.2256(6) O(1)-Cu-O(3) 86.63(7) C(7)C(6)-H(6)
Cu-CK1 2.7080(6) O(1)-Cu-0(2) 82.81(6) C(5)-C(6)-H(6)
CHCu#2 2.7080(6) O3)Cu-0(2) 169.34(7) C(6)}-C(7TC(8)
N(1»C(9) 1.355(3) O(1)-Cu-Cl 164.90(5) C(6-C(7T-H(7)
N(1)»0O(1) 1.362(2) O3 )Cu-Cl 95.03(8) C(E»C(T-H(D
N(1)»C(1) 1.383(3) 0O2)3Cu-Cl © 94.79(5) C(7»C(8)-C(3)

Bond Angles[°]
120.6(17)
118.2(17)
120.0(2)
121.5(16)
118.5(16)
119.8(2)
119.9(16)
120.3(16)
120.1(2)
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C(1)}-N@) 1.296(3) 0(1)-Cu~Cl#1 95.92(5) C(7)-C(8)-C(9) 122.3(2)

C(1)-C(2) 1.480(3) 0(3)-Cu-Cl¥1 96.45(6) C(3)-C(8)-C(9) 117.65(19)
C(2)-HQA) 0.95(3) 0Q)-Cu-Cl#1 86.10(4) O(2)-C(9)-N(1) 117.79(19)
C(2)-H(2B) 0.99(3) Cl-Cu-CI#1 98.796(16) 0@2)-C(9)-C(8) 126.32(19)
C(2)-H(2C) 0.99(3) Cu-Cl-Cu#2 117.71(2) N(1)-C(9)-C(8) 115.89(19)
N(2)-C(3) 1379(3) CON(1)»-0(1) 118.06(17) Cu-0(3)-H(103) 119(2)
0(2)-C(9) 1.272(3) CO)-N(1)-C(1) 123.85(18) Cu-0(3)-H(203) 126(2)
C(3)-C(4) 1.405(3) O(1 }-N(1)-C(1) 118.08(17) H(103)-0(3)-H(203) 101(3)
C3)-C(8) 1.417(3) N(1)-O(1)-Cu 109.79(12) H(104)-0(4)-H(204) 106(3)
C@)-C(5) 1.368(3) N(@)-C(1)-N(1) 121.79(19) H(105)-0(5)-H(205) 106(3)
C@)-H(4) 0.90(3) N(2)-C(1)-C(2) 121.7Q2) C@-C3)-C8) 119.0Q2)
C(5)-C(6) 1.409(3) N(1)-C(1)}-C(2) 116.55(19) C(5)-C(4)-C(3) 120.0(2)
C(-H(S) 0.93(3) C(1)»-C(2)-H(2A) 108.2(15) C(5)-C(4)-H(4) 122.1(17)
C6)-C(7) 1.374(3) C(1)-C(2)-H(2B) 108.9(17) C(3)-C(4)-H(4) 118.0(17)
C(6)-1(6) 0.89(3) H(2A)}-C(2)-H(2B) 105(2) C@4)-C(5)-C(6) 121.1(2)
C(T»-C(8) 1.405(3) C(1)-C(2}-HE2C) 112.6(16)

C(N-H(7) 0.90(3) H(2A)-C(2)}-HQC) 111(2)

C(8)-C(9) 1.431(3) H(2B)-C(2)-H(2C) 111(2)

0(3)-H(103) 0.85(3) C(1)-N(2)-C(3) 118.37(19)

O(3)-H(203) 0.69(3) C(9)»-0(2)-Cu 110.98(13)

O(4)-H(104) 0.76(4) N(@2)-C(3)-C(3) 118.58(19)

O(4)-H(204) 0.73(3) N(2)-C(3)}-C(8) 122.38(19)

Symmetry transformations used togenerate equivalent atoms:

#I x—p+32,0412  #2 x,-y+32,-1/2

Table 9¢: Anisotropic displacement parameters (Azx 103) for [Cu" (ChaH.)(H,0),Cl] . The

anisotropic displacement factor exponent takes the form: ~2r2| h2a*2ull 4+ | +2hka*b*Ul2
1.

Atom Ull Ull U33 UZJ Ul3 UlZ
Cu 7(1) 8(1) 15(1) o(1) o(1) “1(1)
cl 13(1) 1) 14(1) 1(1) -1(1) -1(1)
N(D) 7(1) 10(1) 12(1) 0(1) 1(1) ~2(1)
o(1) 7(1) 10(1) 22(1) o(1) 2(1) -3(1)
(1) 12(1) 10(1) 9(1) -1(1) o(1) 1(1)
C(2) 10(1) 13(1) 20(1) o(1) 0(1) 2(1)
N(2) 10(1) 10(1) 11(1) 1(1) 0(1) 1(1)
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Q)
C(3)
C)
C(5)
C(6)
C(7)
C(8)
)
o(3)
O(4)
O(5)

(1)
11¢1)
13(1)
11(1)

9(1)
14(1)
11(1)
12(1)
11(1)
11(1)
14(1)

9(1)
12(1)
11(1)
15(1)
16(1)
10(1)
11(1)
11(1)
12(1)
12(1)
19(1)

15(1)

7(1)
11(1)
14(1)
13(1)
10(1)

7(1)

5(1)
21(1)
19(1)
21(1)

0(1)
“1(1)
0(1)
~1(1)
“2(1)
-2(1)
—2(1)
-1(1)
4(1)
3(1)
5(1)

0(1)
~1(1)
1(1)
o(1)
=2(1)
~1(1)
(1)
-I{1)
~1(1)
1(1)
2(1)

-1(1)
1(1)
=2(1)
—4(1)
3(1)
1(1)
o)
-1(1)
—4(1)
1({1)
1)

Table 9d: Hydrogen coordinates ( x 104) and isotropic displacement parameters (Azx 10 3)

for [Cu" (Chal))(H,0),Cl].

Atom X Y z Ufeq)
H(2A) 9310(30) 3850(15) 2760(40) 15(6)
H(ZB) 9900(30) 4443(15) 1410(50) 32(8)
H(2C) 10020(30) 4543(15) 3780(40) 25(7)
H(4) 4460(30) 3791(15) 3190(40}) 19(7)
H(5) 2270(30) 4327(15) 2820(40) 24(7)
H(6) 2130(30) 5534(13) 2180(40) 12(6)
H(7) 4100(30) 6222(15) 1720(40) 2007)
H(103) 11380(30) 6911(15) 3000(50) 29(9)
H(203) 11310(30) 7215(17) 1450(40) 219
H(104) 7240(40) 3335(19) 4230(50) 42(11)
H(204) 6780(30) 2839(16) 5160¢40) 21(8)
H(105) 4450(30) 2777(18) 300(50) 31(10)
H{205) 4360(30) 2308(18) 1420(50) 26(9)
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Table 9e: Torsion angles [°] for [Cu" (ChaH_)(H,0),C]].

O(1)-Cu-CHCu#2
O(3)-Cu-CHCu#2
O(2)-Cu-Cl-Cu#2
Cl#1-Cu-CL-Cu#2
C(9)-N(1)-0(1)}-Cu
C(1)-N(1)}-O(1)}-Cu
O(3)-Cu-O(1)-N(1)
O(2)-Cu-0(1)-N(1)
CL-Cu-0(1)-N(1)
Cl#1-Cu-O(1)-N(1)
C(9)-N(1)-C(1}-N(2)
O(1)-N(1)-C(1)>-N(2)
CO-N(1)-C(1)}-C(2)
O(1)-N(1)-C(1}-C(2)
Ce)}-C(7)-C(8)-C(9)
N(2)-C(3)}-C(8)}-C(7)
CA-C3)»-CB)»-C(7)
N(2)-C(3)-C(8)-C(9)
C4)-C)»-C(3)»-C(9)
Cu-0(2)-C(©)-N(1)
Cu-0(2)}-C(9)-C(8)
O(1)-N(1)-C(9)}-0(2)

~18.29(19)
77.45(6)
~98.42(5)
174.789(10)
6.1(2)
~175.45(14)
174.96(13)
-649(12)
~88.2(2)
78.81(12)
-3.0(3)
178.63(18)
176.25(19)
~2.1(3)
~179.76(19)
178.52(19)
—08(3)
~15(3)
179.18(19)
—49(2)
174.25(17)
~0.7(3)

N(1-C(1)-N2)}-C(3)
C(2)-C(1)}-N@)-C(3)
0(1)-Cu-0(2)-C(9)
0(3)-Cu-0(2)-C(9)
Cl-Cu-0(2)-C(9)
CI#1-Cu-0(2)-C(9)
C(1)}-N(2)}-C(3)-C(4)
C(1)}-N@2}-C(3)-C(8)
N@}-C3)-C(4)-C(3)
C(8)-C(3)-C(4)-C(5)
C(3)-Ca)-C(5)-C(6)
C(4)-C(5)-C6)-C(7)
C(5)-C(6)-C(7)>-C(3)
C(6)-C(7)»-C(8)-C(3)
C(1)-N(1}-C(9)}-0(2)
O(1)-N(1)-C(9)-C(8)
C(1)}-N(1)-C(9)-C(8)
C(7)-C(8)-C(9)-0(2)
CE»-CB)-CHO0(2)
C(7)-C(8)-C(9)-N(1)
C(3)-C(8)-C(9)-N(1)

Symmetry transformations used to generate equivalent atoms:

#1 x,—p+32,7+172 #2 x—y+3/2,7-172

1.83)
~177.40(19)
6.40(14)
14.2(5)
171.41(13)
-90.07(13)
179.70(19)
04(3)
~178.49(19)
0.9(3)
-0.4(3)
-0.2(3)
03(3)
0.2(3)
~179.06(19)
-179.93(17)
1.7(3)
13(3)
~178.7Q2)
~179.58(19)
0.4(3)
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Table 9f: Hydrogen bonds for for [Cu" (ChaH_)(H,0),C}] [A and °).

D-H..A d(D-H) d(H...A) d(D...A) <(DHA)
O(5)-H(205)..0Q2 W3 0.72(3) 230(3) 3.013(3) 169(3)
O(5)-H(105)...0(2#4 0.72(4) 2.28(4) 3.003(3) 178(3)
O(4)-H(204)...O(5 5 0.73(3) 2.03(3) 2.759(3) 174(3)
O(3)-H(103)..0(4)46 0.85(3) 1.89(3) 2.727(3) 168(3)
O(4)-11(104)..N(2) 0.76(4) 2.08(4) 2.843(3) 174(3)
O(3)-H(203)..0(4)#7 0.69(3) 2.04(3) 2.729(3) 175(3)

Symmetry transformations used to generate equivalent atoms:

# x,—y 32,7412 #2x,-y+3/2,7-12 #3 -x+l,p-12,~7+1/2

#4 —x+1,—p+1—z #5x,—y+1/2,2+172

B7 x4 2,0+ 1/2,~3+1/2

#6 —x+2,—y+1,—z+1
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Table 10: Crystal data and structure refinement for [Zn(Cha),].2H,O0, 15.

Complex [Zn{Cha),].2H;0, 15.
Empirical formula CapoHaa Ny Qg Zn
M, 479.79

/K 100(2)
Wavelength/ A 0.71073

Crystal system Monoclinic
Space group C2/c (#15)

Unit cell dimensions

a/A 15.594(2)

b/A 15.511(2)

c/A 17.437(2)

al’ 90

B5° 111.025(3)

e 90

v/ A3 3936.7(10)

Z 8

Dy/gem” 1.619

w/mm—1 1.296

F000) 1984

Crystal size/mm 0.60 x 0.40 x 0.30
& range for data collection/® 1.92 t0 26,47

Index ranges, hk/

_19<=h<=19, —19<=k<=19, 21<=]<=21

Reflections collected

28789

Independent reflections (Riy)

4068 (0.0444)

Completeness to & =30.00° 99.8 %
Absorption correction Semi—empirical from equivalents
Max./min. transmission 0.6972 and 0.5218

Refinement method

Full-matrix least-squares on F- 2

Data / restraints / parameters

4068 /19 /368

Goodness—of—fit on F2

1.039

Final R indices [/> 2o (/)]

Ry =0.0283; wR, = 0.0702

R indices (all data)

R =0.0343, wRy = 0.0727

Largest diff. peak and hole/e nm™

0.385 and —0.273
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Table 10a: Atomic coordinates ( x 104) and equivalent isotropic displacement parameters (A2x

103)for |Zn"(ChaH.,);(C;H40)]. U(eq) is defined as one third of the trace of the orthogonalized UY

tensor.
Atom x y z U{eq)
Zn 2423(1) 4052(1) 2152(1) 15(1)
(1) 3026(1) 2908(1) 2203(1) 16(1)
N(1) 2590(1) 2452(1) 1509(1) 14(1)
(1) 2897(1) 1636(1) 1445(1) 14(1)
C(2) 3669(1) 1311¢1) 2175(1) 17(1)
N(2) 2546(1) 1161{1) 790(1) 14¢1)
C(3) 1822(1) 1495(1) 138(1) 15(1)
C(4) 1455(1) 1002(1) —584(1) 18(1)
C(5) 711(1) 1303(1) -1223(1) 20(1)
C(6) 303(1) 2097(1) ~1170(1) 20(1)
() 672(1) 2595(1) —479(1) 17(1)
C(8) 1440(1) 2306(1) 178(1) 14(1)
C(9) 1853(1) 282(1) 905(1) 14(1)
0(2) 1597(1) 3560(1) 1018(1) 17Q1)
0(3) 3519(1) 4618(1) 3074(1) 19(1)
N(3) 3058(1) 5734(1) 2183(1) 14(1)
C(10) 3113(1) 6578(1) 1962(1) 15(1)
C(11) 2430(1) 6857(1) 1158(1) 19Q1) -
N(4) 3727(1) 7110(1) 2425(1) 15(1)
C(12) 4348(1) 6812(1) 3160(1) 14(1)
C(13) 5026(1) 7378(1) 3661(1) 17¢1)
C(14) 5644(1) 7086(1) 4393(1) 19(1)
C(15) 5619(1) 6238(1) 4656(1) 21(1)
C(16) 4962(1) 5678(1) 4177(1) 18(1)
c(17) 4322(1) 5963(1) 3424(1) 14(1)
C(18) 3631(1) 5388(1) 2912(1) 15¢1)
04) 2395(1) 5223(1) 1667(1) 18(1)
0(5) 1540(1) 3859(1) 2742(1) 15(1)
0(6) 1787(1) 4494(1) 4238(1) 23(1)
Cc(19) 1029(2) 4602(2) 4525(1) 28(1)
C(20) 177(2) 4970(2) 3888(2) 31(1)
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Table 10b: Bond lengths [A] and angles [°] for{Zn"(ChallL,),(C;HO)].

Bond Atoms
Zn-0(1)
"Zn-0(4)
Zn-0(5)
Zn—0(3)
Zn—0(2)
O(1)-N(1)
N{1)-C(1)
N(1}-C(9)
C(1)}N(2)
C(1)»-C(2)
C(2)}-H(ZA)
C(2)-H(ZB)
C(2)-H(2C)
N@Z)}-C(3)
CBC(8)
CG3)-C(4)
CA-C5)
C{4)-H(4)
C(5)-C(6)
C(5)-H(5)
C(6)-C(7)
C(6)-H(6)
C(7y-C(8)
CT-H()
CB}-C(9)
C(9)»-0(2)
O(3)-C(18)
N@G3)-04)
N(B)}C(18)
N(G)-C(10)
C(10}-N(4)
C(1O-C( D
C{11)»-H(11A)

Bond lengths [A]

19954(13)
1.9977(13)
2.0167(15)
2.0748(14)
2.0789(13)
1.3551(19)
1370(2)
1375(2)
1.304(2)
1.492(3)
0.984(15)
0.933(16)
0.954(16)
1.384(2)
1.404(3)
1.407(3)
1.370(3)
0.954(16)
1.404(3)
0.930(16)
1.372(3)
0.951(15)
1.401(3)
0.920(15)
1.441(3)
1.252(2)
1.254(2)
1.356(2)
1.374(2)
1.376(2)
1.302(2)
1.488(3)
0.965(16)

Bond Atoms
C{l11)}-H(11B)
C(11}»-H(11C)
N(4)»-C(12)
C(12)-C(17)
C(12)y-C(13)
C(13)»-C(14)
C(13)-H(13)
C(14)-C(15)
C(14)-H(14)
C(15)-C(16)
C(15)-H(15)
C(16)-C(17)
C(16)-H(16)
C(17»-C(18)
O(5)-H(103)
O(5)»-H(205)
O(6}-C(19)
O(6)-H(106)
C(19}-C(20)
C(19}-H(15A)
C(19>-H(19B)
C(20)-H(20A)
C(20)-H(20B)
C(20)-H(20C)
Bond Atoms
O(1)-Zn-0i4)
O(1}-Zn-0(5)
O4}-2Zn-0(5)
O(1}-Zn-0(3)
O(4)»Zn-0(3)
O(5)»-Zn-003)
O(1)Zn-0(2)
O4)y-Zn-0(2)

Bond lengths [A]

0.972(16)
0.974(16)
1.381(2)
1.401(3)
1.409(3)
1.371(3)
0.952(15)
1.399(3)
0.945(15)
1.373(3)
0.948(16)
1.405(3)
0.936(15)
1.436(3)
0.77(3)
0.76(3)
1.450(3)
0.75(3)
1.506(3)
1.022(16)
1.024(17)
1.000(17)
0989(17)
1.028(17)
Bond Angles[°]
140.06(6)
104.00(6)
115.83(6)
95.66(5)
80.23(5)
100.96(6)
80.63(5)
91.11(5)

Bond Atoms
O(5)y-Zn—0(2)
O3 Zn—0(2)
N(1)»O(1)7Zn
C(1}N(1)-C(1)
Q{1 }N(1)»-C(9)
C(1)-N(1)C(9)
N(2)»-C(1)}-ND)
N(2)-C(1)-C(2)
N(1)-C(1)-C(2)

C(1}-C(2) -H(2A)
C(1)}-C(2)-HZB)
H(2A)-C(2)-H(2B)
C(1)}-C()-H(2C)
H(2A)}-C(2)-H(2C)
H(2B)-C(2)-H(2C)

C(1)-NQ2)-C(3)
N(2)-C(3)-C(8)
N(2}-C(3)-C(4)
C(8)-C(3)-C(4)
C(5)-C4)-C(3)
C(5)-C(4)-H(4)
CE)-C)-H(4)
C(4)-C(5)-C(6)
CA}-C(5}-H(5)
C(6)-C(5)-H(5)
C(7-C6)-C(5)
C(7)-C(6)-H(6)
C(5)-C(6)}-H(6)
C(6)-C(7}-C(8)
C(6)-C(7}-H(7)
C(8)-C{7)-H(7)
C(7-C(B)-C(3)
C(T-C(R)-C(9)

Bond Angles]®]

97.30(6)
161.72(5)
110.32(10)
11845(15)
118.66(14)
122.88(16)
122.99(17)
120.82(17)
116.19(16)
108.5(13)
111.1(14)
109.0(19)
111.4(14)
107.4(19)
109(2)
118.05(16)
122.01(17)
118.83(17)
119.16(17)
119.74(18)
121.9(13)
118.4(13)
121.17(19)
119.1(14)
119.7(14)
119.60(19)
122.7(14)
117.7(14)
120.26(19)
120.6(13)
119.2(13)
119.98(17)
121.51(17)
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Coutinued Table 10b: Bond lengths [A] and angles [°] for {Zn"(ChaH._,),(C;H0)].

Bond Atoms Bond Angles[?] Bond Atoms Bond Angles[°]
C(3)»C@B»C(9) 118.51(17) C(16)}-C(15)-H(15) 121.8(13)
O(2)-C(9)-N(1) 119.16(17) C(14)-C(15)-H(15) 118.4(13)
O(2y-C(9)-C(8) 125.42(17) C(15)-C(16)-C(17) 119.65(19)
N(1}C@)>C(R) 115.41(16) C(15)>C(16)-H(16) 120.0(13)
C(9»-0O2)-Zn 111.23(12) C(17)-C(16)-H(16) 120.4(13)
C(18)-0(3)Zn 111.76(12) C(12)-C(17)-C(16) 120.50(18)
O(4}-N(3)-C(18) 118.26(15) C(12)-C(17)-C(18) 118.92(17)
O(4}-N(3)»-C(1D) 118.63(15) C(16)-C(17»-C(18) 120.58(17)
C(18)-N(3)-C(10) 123.10(16) O3)-C(18)-N(3) I18.95(17)
N(4)-C(10)-N(3) 122.35(17) OG)C(18)-C(17) 125.82(17)
N(4)-C(10)-C(11) 121.21(17) NGHCABHC(17) 115.23(16)
NG3PC(0Y-C(11) 116.44(17) N(3)}0{4)-Zn 110.78(10)
C(10)-C(11)-H(i11A) 109.2(13) Zn-0O(5)-H(105) 108(2)
C(10)-C(11)}-H(11B) 108.95(14) Zn-0(5)-H(205) 122(2)
H(11A»C(11)}-H(11B) 111.1(19) H(105}30(5)-H(205) 110(3)
C10)y-C(11}-H(11C) 111.7(14) C(19)}-0O(6)}-H(106) 109(2)
H(11AY-C(11}H(11C) 109.0(19) O(6)-C(19)-C(20) 113.74(18)
H(11B)-C(11)}-H(11C) 106.9(19) O(6)-C(19-H(19A) 109.7(15)
C(10)-N(4)-C(12) 118.63(16) C(20)}-C(19)-H(19A) 110.9(15)
N4)»-C(12»C(am 121.74(17) O(6)-C(19)-H(19B) 119.3(16)
N(4)-C(12)C(13) 119.22(17) C(20}-C(19)}-H(15B) 112.2(16)
C(17-C(12)}-C(13) 119.04(17) H{19A)>-C(19)-H(19B) 88(2)
C(14)-C(13)-C(12) 119.52(18) C(19)-C(20)-H(20A) 113.9(15)
C(14)-C(13)-H(13) 121.5(13) C(19)-C(20)-H(20B) 110.6(16)
C(12)-C(13)-H{13) 119.0(13) H(20A)-C(20)-H(20B) 105(2)
C(13)-C(14)-C(15) 121.44(18) C(19)-C(20)-H(20C) 109.9(15)
C(13)-C(14)>-H(14) 118.8(13) H(20AC(20)-H(20C) 110(2)
C(15)-C(14)-H(14) 119.7(13) H(20B}-C(20)-H(20C) 107(2)
C(16)-C(15)-C(14) 119.84(19)

Symmetry transformations used to generate equivalent atoms
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Table 10¢: Anisotropic displacement parameters (Azx 103) for]Zn"(ChaH. );(C,H0)]. The
anisotropic displacement factor exponent takes the form: —21:2[ h2a*2ylly | +2hka*b* U12 ]

Atom Ull U22 U3J UB U13 Ull
Zn 19(1) 12(1) 14(1) -1(1) 5(1) 0(1)
o(l) 17(1) 15(1) 12(1) —4(1) (1) 0(1)
N(1) 14(1) 14(1) 12(1) -3(1) 4(1) -2(1)
c(1) 13(1) 14(1) 17(1) 1(1) 7(1) —1(1)
CQ) 18(1) 16(1) 17(1) ~1(1) 4(1) 2(1)
N(2) 15(1) 14(1) 14(1) ~1(1) 5(1) -1(1)
C(3) 15(1) 15(1) 15(1) 1(1) (1) -3(1)
C(4) 23(1) 14(1) 19(1) o(1) 10(1) -3(1)
C(5) 26(1) 23(1) 12(1) -3(1) 6(1) -9(1)
C(6) 19(1) 23(1) 14(1) 5(1) 3(1) —4(1)
C(7) 19(1) 17(1) 15(1) 3(1) 5(1) -1(1)
C(8) 16(1) 15(1) 14(1) 0(1) (1) —4(1)
C(9) 14(1) 15(1) 14(1) 2(1) (1) -1(1)
o) 19(1) 13(1) 17(1) -1(1) 5(1) 2(1)
003) 22(1) 13(1) 16(1) 2(1) 1) 0(1)
NE) 15(1) 14(1) 13(1) -1(1) 3(1) -2(1)
C(10) 16(1) 15(1) 14(1) 1(1) 7(1) 2(1)
c(1) 20(1) 18(1) 15¢1) 3(1) 2(1) 1(1)
N(4) 16(1) 15(1) 14(1) 0(1) 5(1) 1€1)
c(12) 14(1) 16(1) 14(1) -1Q1) (1) 2(1)
C(13) 18(1) 17(1) 19(1) -1(1) 8(1) -1(1)
C(14) 16(1) 23(1) 17(1) -7(1) 4(1) -3(1)
C(15) 19(1) 26(1) 15(1) ~2(1) 1(1) 5(1)
C(16) 19¢1) 17(1) 15(1) 0(1) 4(1) 4(1)
C(17) 15(1) 15(1) 14(1) -3(1) 6(1) 2(1)
C(18) 17(1) 15(1) 14(1) ~1(1) 6(1) 3(1)
O(4) 20(1) 14(1) 14(1) —1(1) 0(1) -3(1)
o(5) 25(1) 14(1) 18(1) -3(1) 9(1) -1(1)
0(6) 33(1) 16(1) 21(1) —4(1) 10¢1) -6(1)
c(19) 34(1) 28(1) 23(1) (1) 11(1) —6(1)
C(20) 33(1) 3(1) 29(1) 0(t) 10(1) -3(1)
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Table 10d: Hydrogen coordinates ( x 104) and isotropic displacement parameters (A2x 10 3)

for [Zn"(ChaH.,),(C,H,0)].

Atom X y z U(eq)

H(2A) 4216(12) 1665(13) 2246(13) 21(6)

H(2B) 3802(15) 737(11) 2103(14) 25(6)

H(2C) 3534(16) 1364(15) 2665(12) 29(6)

H(4) 1748(14) 471(11) —619(13) 20(6)

H(5) 478(15) 976(13) -1700(12) 25(6)

H(6) —234(12) 2260(14) ~1618(11) 20(6)

H(7) 428(14) 3127(11) —446(13) 14(5)

H(11A) 2530(15) 7457(11) 1069(13) 22(6)

H(liB) 1815(12) 6766(15) 1164(14) 29(6)

H(11C) 2477(16) 6519(14) 705(12) 26(6)

H(13) 5044(14) 7954(11) 3481(13) 17(5)

H(14) 6085(13) 7475(12) 4732(12) 19(5)

H(15) 6066(13) 6064(13) 5163(11) 19(6)

H(16) 4947(14) 5108(11) 4349(13) 17(5)

H(105) 1444(18) 3369(19) 2736(16) 36(8)

H(205) 1620(20) 4044(18) 3168(19) 43(9)

H(106) 2008(18) 4923(17) 4245(16) 30(7)

H(19A) 890(18) 4029(12) 4745(16) 38(7)

H(19B) 1152(19) 4858(17) 5096(12) 49(8)

H(Z0A) -50(17) 4633(15) 3365(12) 37(7)

H(20B) ~338(15) 4974(17) 4093(16) 42(7)

H(20C) 289(18) 5600(12) 3766(16) 41(7)

Table 10e: Torsion angles [°] for [Zn"(ChalL;):(C:H:0)].

O(4)-Zn—O(1)}-N(1) -80.68(13)  C(8)-C(9)-0O(2)Zn -178.87(14)
O(5)-Zr=0O(1)-N(1) 95.00(11)  O(1)}-Zn-O(2)}-C(9) —0.29(12)
O3)»Zn-O(1)-N(1) -16220(10)  O(4)»-Zn—0(2)-C(9) 140.43(12)
0(2)-Zn—0(1)-N(1) —026(10)  OB)»Zn-0(2)-C(9) -103.35(12)
Zn-O(1)}-N(1)-C(1) -17831(12)  O(3)»Zn-0(2)-C(9) 79.3(2)
Zn-0(1-N(1)-C(9) 0.77(18)  O(1)-Zn-O(3)-C(18) 141.10(13)
O(1)-N{1)-C(1)-N2) -17733(15)  O@)-Zn-0(3)-C(18) 1.21(12)
C(9)-N(1)}-C(1)-N(2) 3.6(3) O(5)}-Zn-0(3)-C(18) ~113 43(13)
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Table 10f: Hydrogen bonds for |[Zn"(ChaH_),(C,H:0)][A and °].

D-H..A d(D-H) d(H...A) d(D..A) <{(DHA)
O(5)-H(105)..N(4)#1 0.77(3) 1.98(3) 2.744(2) 171(3)
O(5)}-H(205)..0(6) 0.76(3) 1.92(3) 2.683(2) 178(3)
O(6)-H(106)..N(2)#2 0.75(3) 2.05(3) 2.794(2) 173(3)

Symmetry fransformations used to generate equivalent atoms:

#1 -x+1/2-12~1+12  #2 —x+12y+1/2,~7+1/2
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