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In the title compound, [Pr(NO3);(C;oH,N,0),], the Pr'™ ion
is ten-coordinated by two N and two O atoms from two
bidentate  3-(dimethylamino)-1-(2-pyridyl)prop-2-en-1-one
ligands and by six O atoms from three nitrate anions in a
distorted bicapped square-antiprismatic geometry. An exten-
sive three-dimensional network of weak intermolecular C—
H- - -O hydrogen bonds consolidates the crystal packing.

Related literature

For the crystal structures of the Co, Ni, Zn and Cd complexes
with  3-(N,N-dimethylamino)-1-(2-pyridyl)prop-2-en-1-one)
ligands, see: Bi (2009); Hu et al. (2007); Li et al. (2005); Wang et
al. (2005).

~

Experimental

Crystal data

[Pr(CyoH12N,0)5(NO;3)s]
M, = 679.37

Y =96.274 (2)°
V =1281.9 (2) A®

Triclinic, PT Z=2
a=10.2949 (10) A Mo Ka radiation
b =11.2439 (11) A w=197 mm™"
c=11.7588 (12) A T=291K

a = 92378 (2)°
B = 108.101 (2)°

0.43 x 0.26 x 0.18 mm

Data collection

Bruker SMART CCD area-detector
diffractometer

Absorption correction: multi-scan
(SADABS; Bruker, 2000)
Tinin = 0.430, Trpax = 0.700

6421 measured reflections
4431 independent reflections
4090 reflections with 7 > 20(1)
Rin = 0.068

Refinement

R[F? > 20(F?%)] = 0.044
wR(F?) = 0.110

§ =105

4431 reflections

356 parameters

H-atom parameters constrained
APmax = 1.51 ¢ A3

Apmin = =126 ¢ A™?

Table 1 .

Hydrogen-bond geometry (A, °).

D—H.---A D—H H---A D---A D—H---A
C2—H2.--04 0.93 237 3.227 (7) 154
C3—H3.--07 0.93 2.50 3.297 (7) 144
C4—H4---010" 0.93 258 3.174 (8) 122
C8—HS8A---0111 0.93 252 3377 (7) 154
Cl12—H12.--05" 0.93 2.48 3.223 (8) 137
Cl4—H14...08" 0.93 2.58 3.444 (7) 155
C20—H20A- --011" 0.96 2.54 3.360 (9) 143
C20—H20B. - -06" 0.96 2.54 3.381 (7) 146
C20—H20C- - -09% 0.96 2.58 3.182 (8) 121

Symmetry  codes: (i) —x,—y+1,-z (ii) —x+1,-y+1, -z (iii)
—x+1,-y+1,—z+1L3Gv) —x+1, -y, —z; (V) —x+ 1, -y, —z+ 1; (vi) x,y,z — 1.

Data collection: SMART (Bruker, 2000); cell refinement: SAINT
(Bruker, 2000); data reduction: SAINT; program(s) used to solve
structure: SHELXTL (Sheldrick, 2008); program(s) used to refine
structure: SHELXTL; molecular graphics: SHELXTL; software used
to prepare material for publication: SHELXTL.

The author is indebted to the Natural Science Fund for
Colleges and Universities in Jiangsu Province for financial
support (grant No. 09KJD150009).

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: CV2720).
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Bis [3-dimethylamino-1-(2-pyridyl)prop-2-en-l-one-KzNz',0] tris(nitrato-
K 0,0")praseodymium(I1I)

D.-H. Hu

Comment

Recently, the crystal structures of coordinated complexes of the ligand 3-(N,N-dimethylamino)-1-(2-pyridyl)prop-2-en-1-
one) with Co, Ni, Zn and Cd were reported ((Bi, 2009; Hu et al., 2007; Li et al., 2005; Wang et al., 2005). Here we report
the crystal structure of the title complex with praseodymium(III)

The coordination geometry about Pr(Ill) center is shown in Fig. 1. Each Pr(IIl) ion is in a ten coordinate environment
comprising two oxygen atoms and two nitrogen atoms from the bidentate organic ligands and six oxygen atoms from three
tertiary nitrate anions that act as bidentate anion ligands. The coordination polyhedron is a distorted bicapped squareanti-
prism. The Pr—O distances lie in two groups, those to the oxygen atoms of organic ligands in the range 2.417 (4)-2.419 (4)
(2) A and those to nitrate O atoms in the range 2.539 (4)-2.644 (4) A.

Weak intermolecular C—H---O hydrogen bonds (Table 1) play an important role in linking molecules into 3D supra-

molecular structure.

Experimental

All solvents and chemicals were of analytical grade and were used without further purification. For the synthesis of title
compoud, a solution of ligand (0.2 mmol) and Pr(NO3)3(0.1 mmol) in 50 ml of methanol was refluxed for 2 h, and then

cooled to room temperature and filtered. Single crystals suitable for X-ray analysis were grown from the methanol solution

by slow evaporation at room temperature in air.

Refinement

All hydrogen atoms were geometrically positioned (C—H 0.93-0.97 A) and refined as riding , with Ujgo(H)=1.2-1.5 Ueq

of the parent atom.

Figures

! _':1:, Fig. 1. Molecular structure of the title compound, showing the atomic numbering and 30%
' probability displacement ellipsoids.
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Bis[3-dimethylamino-1-(2-pyridyl) prop-2-en-1-one- K2N2I,O]tris(nitrato-KzO,O') praseodymium(llI)

Crystal data
[Pr(C1oH12N20)2(NO3)s]
M, =679.37
Triclinic, PT

Hall symbol: -P 1
a=10.2949 (10) A
h=11.2439 (11) A
c=11.7588 (12) A
a=92.378 (2)°
B=108.101 (2)°
v=96.274 (2)°

V=1281.9 (2) A’

Data collection

Bruker SMART CCD area-detector
diffractometer

Radiation source: fine-focus sealed tube
graphite
¢ and ® scan

Absorption correction: multi-scan
(SADABS; Bruker, 2000)

Tmin = 0.430, Tipax = 0.700

6421 measured reflections

Refinement

Refinement on 7~

Least-squares matrix: full
R[F? > 26(F%)] = 0.044
WR(F?) =0.110

§=1.05

4431 reflections
356 parameters

0 restraints

Special details

Experimental. The structure was solved by direct methods (Bruker, 2000) and successive difference Fourier syntheses.

zZ=2

F(000) = 680.0

Dy=1.760 Mg m™>

Mo Ka radiation, A= 0.71073 A

Cell parameters from 4431 reflections
0=1.8-25.0°

n=1.97 mm !

T=291K

Block, green

0.43 x 0.26 x 0.18 mm

4431 independent reflections
4090 reflections with /> 2o(/)
Rint =0.068

Omax = 25.0°, Opin = 1.8°

h=-11-12
k=-13-7
[=-13—13

Primary atom site location: structure-invariant direct
methods

Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring
sites

H-atom parameters constrained
w = 1/[6%(Fy2) + (0.0641P)’]
where P = (F,> + 2F.2)/3
(A/6)max < 0.001

Apmax =1.51 ¢ A3
Apmin=—126 e A7
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Geometry. All esds (except the esd in the dihedral angle between two Ls. planes) are estimated using the full covariance matrix. The
cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; correlations between esds
in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of cell esds is used
for estimating esds involving Ls. planes.

Refinement. Refinement of /2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2, convention-
al R-factors R are based on F, with F set to zero for negative F?. The threshold expression of F> G(Fz) is used only for calculating R-

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F? are statistically about twice as large

as those based on F, and R- factors based on ALL data will be even larger.

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (/fz )

X y z Uiso*/Ueq
Prl 0.32845 (3) 0.30102 (2) 0.18779 (2) 0.03231 (12)
N1 0.2599 (4) 0.4770 (4) 0.0429 (4) 0.0371 (10)
N2 0.0283 (5) 0.6828 (4) 0.4065 (4) 0.0482 (12)
N3 0.5449 (4) 0.1771 (4) 0.2475 (4) 0.0362 (9)
N4 0.5519 (5) 0.2006 (4) —-0.2602 (4) 0.0456 (11)
N5 0.1476 (5) 0.1201 (4) —-0.0079 (4) 0.0446 (11)
N6 0.1779 (5) 0.1518 (4) 0.3284 (4) 0.0440 (11)
N7 0.5768 (5) 0.4527 (4) 0.3565 (4) 0.0487 (12)
(0] 0.2248 (4) 0.4635 (3) 0.2516 (3) 0.0451 (9)
02 0.4446 (4) 0.2699 (3) 0.0413 (3) 0.0408 (8)
03 0.2390 (4) 0.0870 (3) 0.0782 (3) 0.0500 (10)
04 0.1341 (4) 0.2306 (3) —-0.0047 (3) 0.0474 (9)
05 0.0773 (5) 0.0514 (4) —-0.0920 (4) 0.0696 (13)
06 0.3062 (4) 0.1567 (4) 0.3466 (3) 0.0474 (9)
o7 0.1137 (4) 0.2126 (4) 0.2498 (4) 0.0540 (10)
08 0.1219 (5) 0.0882 (4) 0.3868 (4) 0.0684 (12)
09 0.5041 (5) 0.3804 (4) 0.3969 (4) 0.0564 (11)
010 0.5304 (4) 0.4693 (4) 0.2469 (3) 0.0503 (10)
Ol11 0.6884 (5) 0.5035 (5) 0.4183 (4) 0.0726 (14)
C1 0.1837 (5) 0.5549 (4) 0.0720 (4) 0.0328 (10)
C2 0.1243 (5) 0.6362 (4) —-0.0067 (5) 0.0385 (12)
H2 0.0733 0.6910 0.0155 0.046*
C3 0.1411 (5) 0.6355 (5) —0.1180 (5) 0.0434 (13)
H3 0.0988 0.6877 —-0.1731 0.052*
C4 0.2202 (6) 0.5578 (5) —-0.1471 (5) 0.0449 (13)
H4 0.2343 0.5567 -0.2215 0.054*
C5 0.2788 (6) 0.4812 (5) —0.0642 (5) 0.0449 (13)
H5 0.3347 0.4293 —-0.0835 0.054*
C6 0.1716 (5) 0.5458 (4) 0.1938 (4) 0.0343 (11)
C7 0.1004 (5) 0.6261 (4) 0.2385 (5) 0.0406 (12)
H7 0.0574 0.6835 0.1907 0.049*
C8 0.0947 (5) 0.6194 (4) 0.3525 (5) 0.0406 (12)
H8A 0.1438 0.5631 0.3972 0.049*
C9 0.0284 (7) 0.6650 (6) 0.5285 (5) 0.0598 (17)
H9A 0.0890 0.6072 0.5616 0.090*
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H9B
HoC
C10
H10A
H10B
H10C
Cl11
Cl12
H12
Cl13
H13
Cl14
H14
Cl15
H15
Cl6
C17
H17
CI18
H18
C19
HI19A
H19B
H19C
C20
H20A
H20B
H20C

~0.0632
0.0596
~0.0560 (8)
-0.0149
~0.0620
~0.1467
0.5974 (5)
0.7071 (6)
0.7430
0.7617 (6)
0.8365
0.7062 (6)
0.7402
0.5993 (6)
0.5625
0.5313 (5)
0.5716 (5)
0.6334
0.5208 (6)
0.4572
0.6499 (7)
0.7339
0.6686
0.6120
0.4878 (9)
0.4264
0.4369
0.5577

0.6362
0.7398
0.7710 (6)
0.8085
0.8308
0.7321
0.1498 (4)
0.0838 (5)
0.0658
0.0454 (5)
0.0021
0.0707 (5)
0.0433
0.1377 (5)
0.1567
0.1991 (4)
0.1677 (4)
0.1119
0.2187 (5)
0.2720
0.1203 (5)
0.1403
0.1285
0.0390
0.2591 (6)
0.3109
0.1995
0.3056

Atomic displacement parameters (142 )

Prl
N1
N2
N3
N4
N5
N6
N7
0Ol
02
03
04
05
06
07
08

Ull
0.03546 (18)
0.039 (2)
0.057 (3)
0.032 (2)
0.066 (3)
0.048 (3)
0.049 (3)
0.047 (3)
0.061 (2)
0.044 (2)
0.054 (2)
0.049 (2)
0.069 (3)
0.039 (2)
0.048 (2)
0.059 (3)

U22
0.03365 (18)
0.036 (2)
0.045 (3)
0.042 (2)
0.040 (2)
0.048 (3)
0.044 (3)
0.047 (3)
0.041 (2)
0.045 (2)
0.045 (2)
0.045 (2)
0.069 (3)
0.062 (2)
0.057 (3)
0.080 (3)

0.5275
0.5769
0.3457 (7)
0.2910
0.4039
0.3020
0.1607 (4)
0.1811 (5)
0.1200
0.2929 (6)
0.3087
0.3812 (5)
0.4570
0.3545 (5)
0.4149
0.0426 (4)
~0.0558 (4)
~0.0495
~0.1622 (4)
~0.1646
~0.2694 (5)
-0.2038
~0.3439
~0.2666
~0.3674 (5)
-0.3512
~0.4310
~0.3910

U33 U12
0.03253 (18) 0.01780 (12)
0.042 (2) 0.0190 (19)
0.053 (3) 0.024 (2)
0.038 (2) 0.0157 (19)
0.037 (2) 0.013 (2)
0.044 (3) 0.017 (2)
0.048 (3) 0.014 (2)
0.050 (3) 0.020 (2)
0.043 (2) 0.0296 (19)
0.0410 (19) 0.0234 (17)
0.052 (2) 0.0260 (19)
0.048 (2) 0.0237 (18)
0.062 (3) 0.014 (2)
0.047 (2) 0.0168 (19)
0.065 (3) 0.027 (2)
0.080 (3) 0.019 (2)

0.090*
0.090*
0.075 (2)
0.113*
0.113*
0.113*
0.0334 (10)
0.0455 (13)
0.055%
0.0544 (15)
0.065*
0.0499 (14)
0.060*
0.0454 (13)
0.055%
0.0328 (10)
0.0373 (11)
0.045%
0.0416 (12)
0.050*
0.0561 (16)
0.084*
0.084*
0.084*
0.0680 (19)
0.102*
0.102*
0.102*

U13
0.01260 (12)
0.0149 (19)
0.027 (2)
0.0112 (18)
0.023 (2)
0.019 (2)
0.025 (2)
0.008 (2)
0.0210 (18)
0.0176 (16)
0.0109 (19)
0.0093 (18)
0.010 (2)
0.0158 (17)
0.021 (2)
0.035(2)

U23
0.00638 (11)
0.0090 (18)
0.006 (2)
0.0101 (18)
0.0030 (19)
0.000 (2)
0.009 (2)
0.000 (2)
0.0087 (16)
0.0097 (16)
0.0069 (18)
0.0040 (17)
~0.021 (2)
0.0141 (18)
0.026 (2)
0.034 (3)
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09 0.073 (3) 0.053 (2) 0.041 (2) 0.016 (2) 0.014 (2) 0.0051 (19)
010 0.046 (2) 0.061 (3) 0.044 (2) 0.0096 (19) 0.0130 (18) 0.0104 (18)
o1l 0.049 (3) 0.080 (3) 0.069 (3) 0.008 (2) ~0.009 (2) ~0.005 (2)
Cl 0.023 (2) 0.032 (3) 0.044 (3) 0.007 (2) 0.011 (2) 0.004 (2)
2 0.030 (3) 0.033 (3) 0.053 (3) 0.011 (2) 0.011 (2) 0.011 (2)
c3 0.035 (3) 0.045 (3) 0.048 (3) 0.012 (2) 0.007 (2) 0.018 (2)
C4 0.042 (3) 0.054 (3) 0.040 (3) 0.011 (3) 0.013 (2) 0.011 (2)
cs 0.052 (3) 0.049 (3) 0.042 (3) 0.025 (3) 0.020 (3) 0.011 (2)
C6 0.028 (2) 0.028 (2) 0.048 (3) 0.008 (2) 0.012 (2) 0.004 (2)
C7 0.043 (3) 0.034 (3) 0.051 (3) 0.014 (2) 0.019 (2) 0.008 (2)
C8 0.039 (3) 0.030 (3) 0.055 (3) 0.014 (2) 0.015 (2) -0.001 (2)
C9 0.078 (5) 0.053 (4) 0.059 (4) 0.015 (3) 0.036 (3) 0.001 (3)
C10 0.094 (6) 0.073 (5) 0.082 (5) 0.059 (4) 0.044 (4) 0.020 (4)
Cll 0.034 (3) 0.026 (2) 0.041 (3) 0.007 (2) 0.014 (2) 0.002 (2)
c12 0.049 (3) 0.042 (3) 0.051 (3) 0.022 (3) 0.019 (3) 0.003 (2)
C13 0.050 (4) 0.047 (3) 0.065 (4) 0.029 (3) 0.009 (3) 0.011 (3)
Cl4 0.047 (3) 0.053 (3) 0.049 (3) 0.020 (3) 0.008 (3) 0.016 (3)
C1s 0.047 (3) 0.055 (3) 0.037 (3) 0.019 (3) 0.013 (2) 0.012 (2)
C16 0.030 (2) 0.030 (2) 0.039 (3) 0.008 (2) 0.011 (2) 0.003 (2)
C17 0.042 (3) 0.034 (3) 0.040 (3) 0.012 (2) 0.017 (2) 0.002 (2)
C18 0.046 (3) 0.040 (3) 0.041 (3) 0.013 (2) 0.016 (2) ~0.001 (2)
C19 0.080 (5) 0.045 (3) 0.059 (4) 0.018 (3) 0.042 (3) 0.000 (3)
€20 0.102 (6) 0.061 (4) 0.048 (3) 0.028 (4) 0.027 (4) 0.011 (3)

Geometric parameters (4, °)

Prl—02 2417 (3) C3—C4 1.359 (8)
Prl—Ol1 2.418 (3) C3—H3 0.9300
Prl—04 2.539 (4) C4—C5 1.369 (7)
Prl—010 2.553 (4) C4—H4 0.9300
Prl—06 2.571 (4) C5—H5 0.9300
Prl—09 2.611 (4) C6—C7 1.405 (7)
Prl—O3 2.612 (4) C7—C8 1.364 (8)
Prl—07 2.644 (4) C7—H7 0.9300
Prl—NI1 2.675 (4) C8—HSA 0.9300
Prl—N3 2.681 (4) C9—HYA 0.9600
N1—C5 1.334 (6) C9—H9B 0.9600
N1—Cl 1.338 (6) C9—HOC 0.9600
N2—C8 1.311 (7) C10—H10A 0.9600
N2—C10 1.452 (7) C10—H10B 0.9600
N2—C9 1.457 (7) C10—H10C 0.9600
N3—Cl5 1.326 (6) Cl1—Cl12 1.383 (7)
N3—Cl1 1.335 (6) C11—C16 1.502 (7)
N4—C18 1.302 (6) C12—Cl13 1.368 (8)
N4—C19 1.450 (7) Cl2—HI12 0.9300
N4—C20 1.451 (7) C13—Cl4 1.366 (9)
N5—05 1.212 (6) C13—H13 0.9300
N5—03 1.251 (6) Cl4—Cl5 1.365 (8)
N5—04 1.266 (6) Cl4—H14 0.9300
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N6—O8
N6—O7
N6—0O6
N7—O11
N7—09
N7—O10
01—C6
02—C16
Cl—C2
C1—Cé6
C2—C3
C2—H2
02—Pr1—O01
02—Pr1—04
O1—Pr1—04
02—Pr1—010
01—Pr1—010
04—Pr1—010
02—Pr1—06
O1—Pr1—06
04—Pr1—06
010—Pr1—06
02—Pr1—09
O1—Pr1—09
04—Pr1—09
010—Pr1—09
06—Pr1—09
02—Pr1—03
01—Pr1—03
04—Pr1—03
010—Pr1—03
06—Pr1—03
09—Pr1—O03
02—Pr1—0O7
01—Pr1—0O7
04—Pr1—O7
010—Pr1—0O7
06—Pr1—0O7
09—Pr1—0O7
03—Pr1—0O7
02—Pr1—NI1
O1—Pr1—NI1
04—Pr1—NI1
010—Pr1—N1
O6—Pr1—NI1
09—Pr1—NI1
O3—Pr1—NI1
O7—Pr1—NI1
02—Pr1—N3

1.230 (6)
1.237 (6)
1.265 (6)
1.216 (6)
1.252 (7)
1.257 (6)
1.245 (6)
1.256 (6)
1.382 (7)
1.483 (7)
1.373 (8)
0.9300

135.88 (12)
75.94 (13)
97.39 (12)
76.34 (13)
78.79 (13)
134.49 (13)
125.68 (12)
98.15 (12)
107.37 (13)
118.09 (12)
111.18 (14)
76.56 (13)
172.74 (13)
48.89 (13)
70.01 (13)
71.18 (13)
135.67 (13)
49.11 (12)
144.44 (13)
72.40 (12)
133.51 (12)
141.79 (13)
70.37 (13)
72.83 (13)
141.87 (13)
48.25 (12)
101.08 (14)
71.85 (13)
76.73 (12)
61.08 (12)
67.04 (13)
71.93 (13)
156.09 (13)
112.44 (13)
113.07 (12)
109.74 (12)
61.89 (12)

C15—H15
Cl16—C17
C17—C18
C17—H17
C18—H18
C19—HI19%A
C19—HI19B
C19—H19C
C20—H20A
C20—H20B
C20—H20C

N7—O010—Pr1
N1I—C1—C2
N1—C1—C6
C2—C1—C6
C3—C2—C1
C3—C2—H2
Cl—C2—H2
C4—C3—C2
C4—C3—H3
C2—C3—H3
C3—C4—C5
C3—C4—H4
C5—C4—H4
N1—C5—C4
N1—C5—H5
C4—C5—H5
01—C6—C7
01—C6—C1
C7—C6—C1
C8—C7—C6
C8—C7—H7
C6—C7—H7
N2—C8—C7
N2—C8—HS8A
C7—C8—HS8A
N2—C9—H9A
N2—C9—H9B

H9A—C9—H9B

N2—C9—HOC

H9A—C9—HOC

H9B—C9—H9C

N2—C10—H10A
N2—C10—H10B
H10A—C10—H10B
N2—C10—H10C
H10A—C10—H10C
H10B—C10—H10C

0.9300
1.390 (7)
1.373 (7)
0.9300
0.9300
0.9600
0.9600
0.9600
0.9600
0.9600
0.9600

98.1 (3)
121.3 (5)
114.2 (4)
124.5 (4)
119.4 (5)
120.3
120.3
119.4 (5)
120.3
120.3
118.4 (5)
120.8
120.8
123.4 (5)
118.3
118.3
122.9 (5)
116.8 (4)
120.3 (4)
119.5 (5)
120.2
120.2
127.7 (5)
116.1
116.1
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
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O1—Pr1—N3
04—Pr1—N3
010—Pr1—N3
O6—Pr1—N3
09—Pr1—N3
O3—Pr1—N3
O7—Pr1—N3
NI1—Pr1—N3
C5—N1—Cl1
C5—N1—Prl
Cl—N1—Prl
C8—N2—C10
C8—N2—C9
C10—N2—C9
C15—N3—C11
CI15—N3—Prl
CI11—N3—Prl
C18—N4—C19
C18—N4—C20
C19—N4—C20
05—N5—03
05—N5—04
03—N5—04
08—N6—07
08—N6—06
O7—N6—06
O11—N7—09
011—N7—O010
09—N7—O010
C6—0O1—Prl
C16—02—Prl
N5—0O3—Prl
N5—04—Prl
N6—O6—Prl
N6—O7—Prl
N7—O9—Pr1

Hydrogen-bond geometry (4, ©)
DH-A

C2—H2--04!

C3—H3--07

C4—H4--0101

C8—H8A-0111
Cl12—H12-05"
C14—H14--08"
C20—H20A-O111

144.83 (13)
117.69 (12)
78.28 (13)
70.21 (12)
68.27 (13)
73.99 (12)
115.72 (12)
133.52 (13)
118.1 (4)
124.0 (3)
117.2 (3)
121.8 (5)
122.3 (5)
115.9 (5)
118.2 (4)
124.9 (3)
116.8 (3)
122.5 (5)
121.3 (5)
116.3 (5)
122.3 (5)
121.1 (5)
116.6 (4)
122.7 (5)
120.4 (5)
116.9 (5)
122.5 (5)
120.7 (5)
116.8 (5)
129.3 (3)
128.1 (3)
95.6 (3)
98.7 (3)
98.8 (3)
96.0 (3)
95.4 (3)

0.93
0.93
0.93
0.93
0.93
0.93
0.96

N3—C11—C12
N3—C11—C16
C12—C11—C16
C13—C12—C11
C13—C12—H12
Cl11—C12—H12
C14—C13—Cl12
C14—C13—H13
C12—C13—H13
C15—C14—C13
C15—C14—H14
C13—C14—H14
N3—C15—C14
N3—C15—HI15
C14—C15—HI15
02—C16—C17
02—C16—C11
C17—Cl16—C11
C18—C17—C16
C18—C17—H17
Cl16—C17—H17
N4—C18—C17
N4—C18—H18
C17—C18—H18
N4—C19—HI19A
N4—C19—H19B

H19A—C19—H19B

N4—C19—H19C

H19A—C19—H19C
H19B—C19—H19C

N4—C20—H20A
N4—C20—H20B

H20A—C20—H20B

N4—C20—H20C

H20A—C20—H20C
H20B—C20—H20C

H-A
237
2.50
2.58
2.52
2.48
2.58
2.54

DA
3.227(7)
3.297 (7)
3.174 (8)
3.377(7)
3.223 (8)
3.444.(7)
3.360 (9)

121.4 (5)
115.0 (4)
123.5 (5)
118.9 (5)
120.6
120.6
119.9 (5)
120.1
120.1
117.8 (5)
121.1
121.1
123.7 (5)
118.1
118.1
124.4 (5)
116.4 (4)
119.2 (4)
120.4 (5)
119.8
119.8
127.2 (5)
116.4
116.4
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5

D—H4
154.
144,
122.
154,
137.
155.
143.
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C20—H20B--06"! 0.96 2.54
C20—H20C--09" 0.96 2.58

3.381(7) 146.

3.182 (8) 121.
Symmetry codes: (i) —x, —y+1, —z; (ii) —x+1, —y+1, —z; (iii) —x+1, —p+1, —z+1; (iv) —x+1, =y, —z; (v) —x+1, =y, —z+1; (vi) x, y, z—1.
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Fig. 1
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