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The Ag' atom in the title compound, [Ag(CsH;N,O,)-
(CigH;5P)3]-H,O, exists in a distorted tetrahedral environ-
ment. The uncoordinated water molecule forms only one
hydrogen bond to the uncoordinated carbonyl O atom.

Related literature
For the crystal structure of silver tetrazol-1-yl-acetate, see:

Dong et al. (2008).
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Experimental

Crystal data

[Ag(CsH3N,0,)(CisHy5P)3]- HoO
M, =1039.79

Monoclinic, P2, /n

a=13613 (4) A

b=23017 (6) A
c=16.115 (4) A
B =95.590 (3)°

V =15025 (2) A®

Z=4 T=293K
Mo Ko radiation 0.40 x 0.20 x 0.20 mm
w=0.55mm"

Data collection

Rigaku Mercury CCD
diffractometer

Absorption correction: multi-scan
(CrystalClear; Rigaku, 2002)
Tonin = 0.811, Tinax = 0.899

38977 measured reflections
11514 independent reflections
9437 reflections with 7 > 20(1)
Rine = 0.038

Refinement

R[F? > 20(F%)] = 0.053
wR(F?) = 0.139

S =1.06

11514 reflections

505 parameters

6 restraints

H-atom parameters constrained
Apmax = 0.64 & A3

Apmin = —0.55 ¢ A7

Table 1 )

Selected bond lengths (A).

Agl—01 2360 (3) Agl—P2 2535 (1)
Agl—P1 2587 (1) Agl—P3 2496 (1)
Table 2 .

Hydrogen-bond geometry (A, °).

D-H A D—H H--A DA D-H--A
O1W—H1W1--.02 0.84 2.01 2.800 (8) 157

Data collection: CrystalClear (Rigaku, 2002); cell refinement:
CrystalClear; data reduction: CrystalClear; program(s) used to solve
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: X-
SEED (Barbour, 2001); software used to prepare material for
publication: pubICIF (Westrip, 2009).

We thank the Important Project of Hubei Provincial
Education Office (Z20091301), the Natural Science Founda-
tion of Hubei Province of China (2008CDB030) and the
University of Malaya for supporting this study.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: HY2246).
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Acta Cryst. (2009). E65, m1601 [ doi:10.1107/S1600536809048144 ]
[2-(Tetrazol-1-yl)acetato-xO]tris(triphenylphosphine-7P)silver(I) monohydrate

J. Zhao, Z.-Z. Hu, X.-G. Zheng and S. W. Ng

Experimental

Silver tetrazol-1-yl-acetate (0.024 g, 0.1 mmol) (Dong ef al., 2008) and triphenylphosphine (0.079 g, 0.3 mmol) were dis-

solved in 10 ml dichloromethane. The solution was filtered and set aside for the growth of crystals.

Refinement

All phenyl rings were refined as rigid hexagons of 1.39 A sides as there was a slight spead of C—C distances. C-bound
H atoms were placed in calculated positions (C—H = 0.93 and 0.97 A) and were included in the refinement in the riding
model approximation, with Ujso(H) = 1.2Ueq(C). The water H atoms were placed in chemically sensible positions (O—H

=0.84 A) on the basis of hydrogen bonding interactions; the water molecule forms only one hydrogen bond.

A large difference of the components of the anisotropic displacement parameters along the Agl—P1 and Agl—P2 bonds
was noted. However, there was no contamination of these parameters with other (unresolved) effects such as (substitution-
al) disorder, model or data errors and/or over-refinement. Neither was the P atoms wrongly assigned, and the multi-scan

absorption was adequate.

Figures
L
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A '
e = Fig. 1. Molecular structure of the title compound. Displacement ellipsoids are drawn at the
TR T [30% probability level.
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[2-(Tetrazol-1-yl)acetato-kOl]tris(triphenylphosphine- kP)silver(I) monohydrate

Crystal data

[Ag(C3H3N402)(C1gH5P)3]-H,0 Fopo =2144

M, =1039.79 Dy=1374Mgm>

Monoclinic, P21/n Mo Ka radiation, A =0.71073 A

Hall symbol: -P 2yn Cell parameters from 8961 reflections
a=13.613(4) A 0=2.1-27.5°

b=23.017 (6) A p=0.55mm '

c=16.115(4) A T=293K

B =195.590 (3)° Block, colorless
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V=5025(2) A3
Z=4

Data collection

Rigaku Mercury CCD
diffractometer

Radiation source: fine-focus sealed tube
Monochromator: graphite

T=293K

® scan

Absorption correction: multi-scan
(CrystalClear; Rigaku, 2002)

Tmin = 0.811, Tinax = 0.899

38977 measured reflections

Refinement
Refinement on 7~

Least-squares matrix: full
R[F? > 26(F?)] = 0.053
WR(F?) =0.139

S§=1.06

11514 reflections

505 parameters

6 restraints

Primary atom site location: structure-invariant direct
methods

0.40 x 0.20 x 0.20 mm

11514 independent reflections

9437 reflections with /> 20(/)
Rint=0.038

Omax = 27.5°

Omin = 2.3°

h=-16—17

k=-29—-26
[=-20—20

Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring
sites

H-atom parameters constrained
w = 1/[6*(Fo2) + (0.065P) + 3.6165P]
where P = (F,> + 2F2)/3
(A/6)max = 0.001
ApPmax = 0.64 ¢ A3
Apmin =—0.55¢ A7

Extinction correction: none

Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A’Z )

X y z Uiso*/Ueq
Agl 0.599944 (17) 0.636548 (11) 0.735961 (14) 0.03902 (9)
Pl 0.72965 (6) 0.67625 (4) 0.84989 (5) 0.0411 (2)
P2 0.63570 (6) 0.65042 (4) 0.58575 (5) 0.03453 (18)
P3 0.43100 (6) 0.65097 (4) 0.78029 (5) 0.03721 (19)
01 0.6750 (2) 0.54428 (11) 0.75165 (16) 0.0564 (7)
02 0.5471 (2) 0.50271 (14) 0.8047 (2) 0.0695 (8)
O1W 0.3908 (6) 0.4246 (4) 0.7697 (6) 0.267 (4)
H1W1 0.4273 0.4541 0.7718 0.401*
H1W2 0.3836 0.4122 0.7204 0.401*
N1 0.7978 (2) 0.45528 (13) 0.7941 (2) 0.0510 (7)
N2 0.8329 (3) 0.42544 (19) 0.7329 (2) 0.0766 (11)
N3 0.9236 (3) 0.4415 (2) 0.7300 (3) 0.0852 (13)
N4 0.9487 (3) 0.4813 (2) 0.7895 (3) 0.0849 (12)
Cl 0.84036 (14) 0.70195 (11) 0.80516 (14) 0.0445 (8)
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2 0.8852 (2) 0.66286 (10) 0.75500 (16) 0.0631 (11)
H2 0.8605 0.6253 0.7477 0.076*

c3 0.9670 (2) 0.67986 (15) 0.71568 (16) 0.0797 (15)
H3 0.9971 0.6537 0.6821 0.096*

C4 1.00398 (16) 0.73593 (16) 0.72653 (17) 0.0792 (16)
H4 1.0587 0.7473 0.7002 0.095*

cs 0.95910 (19) 0.77502 (12) 0.77669 (18) 0.0720 (13)
HS 0.9838 0.8125 0.7839 0.086*

C6 0.87729 (18) 0.75802 (10) 0.81600 (15) 0.0551 (9)
H6 0.8473 0.7842 0.8496 0.066*

C7 0.77831 (16) 0.62218 (10) 0.92662 (13) 0.0448 (8)
C8 0.71101 (14) 0.58444 (12) 0.95758 (16) 0.0613 (10)
HS 0.6447 0.5862 0.9375 0.074*

C9 0.7429 (2) 0.54412 (12) 1.01856 (17) 0.0757 (13)
HY 0.6978 0.5189 1.0393 0.091*
C10 0.8420 (2) 0.54154 (11) 1.04857 (16) 0.0742 (13)
H10 0.8633 0.5146 1.0894 0.089*

Cll 0.90932 (15) 0.57928 (12) 1.01761 (16) 0.0645 (11)
Hil 0.9757 0.5776 1.0377 0.077*
c12 0.87747 (15) 0.61960 (11) 0.95663 (15) 0.0538 (9)
HI2 0.9225 0.6449 0.9359 0.065*

C13 0.69582 (17) 0.73678 (9) 0.91528 (12) 0.0425 (7)
Cl4 0.64237 (17) 0.78217 (11) 0.87600 (11) 0.0513 (9)
H14 0.6266 0.7815 0.8185 0.062*

C1s 0.61245 (18) 0.82861 (10) 0.92259 (16) 0.0617 (10)
HI5 0.5767 0.8590 0.8963 0.074*
C16 0.6360 (2) 0.82967 (10) 1.00846 (16) 0.0655 (11)
H16 0.6160 0.8608 1.0396 0.079*
C17 0.6895 (2) 0.78428 (12) 1.04775 (10) 0.0660 (11)
H17 0.7052 0.7850 1.1052 0.079*

C18 0.71937 (18) 0.73784 (10) 1.00116 (12) 0.0540 (9)
HI8 0.7551 0.7075 1.0274 0.065*
C19 0.54054 (14) 0.61888 (11) 0.51130 (15) 0.0410 (7)
€20 0.56112 (16) 0.57351 (15) 0.4588 (2) 0.114 (3)
H20 0.6257 0.5605 0.4576 0.137*

C21 0.4852 (2) 0.54751 (15) 0.4079 (2) 0.140 (3)
H21 0.4990 0.5172 0.3728 0.168*
22 0.38870 (19) 0.56688 (14) 0.4097 (2) 0.0758 (13)
H22 0.3379 0.5495 0.3756 0.091*

23 0.36812 (13) 0.61224 (14) 0.46219 (19) 0.0696 (12)
H23 0.3036 0.6252 0.4633 0.083*
24 0.44404 (16) 0.63825 (12) 0.51302 (17) 0.0608 (11)
H24 0.4303 0.6686 0.5482 0.073*

25 0.64115 (17) 0.72619 (8) 0.55331 (13) 0.0376 (7)
26 0.60325 (17) 0.74622 (10) 0.47532 (12) 0.0481 (8)
H26 0.5697 0.7209 0.4375 0.058*
27 0.6155 (2) 0.80408 (11) 0.45384 (14) 0.0607 (10)
H27 0.5901 0.8175 0.4017 0.073*

C28 0.6656 (2) 0.84190 (8) 0.5104 (2) 0.0786 (14)
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H28
C29
H29
C30
H30
C31
C32
H32
C33
H33
C34
H34
C35
H35
C36
H36
C37
C38
H38
C39
H39
C40
H40
C41
H41
C42
H42
C43
C44
H44
C45
H45
C46
H46
C47
H47
C48
H48
C49
C50
H50
C51
H51
C52
H52
C53
H53
C54
H54

0.6738
0.7035 (2)
0.7371
0.6913 (2)
0.7167
0.74926 (14)
0.79144 (18)
0.7639
0.87483 (19)
0.9031
0.91602 (16)
0.9718
0.87383 (18)
0.9014
0.79045 (17)
0.7622
0.32834 (15)
0.24374 (18)
0.2389
0.16630 (15)
0.1097
0.1735 (2)
0.1217
0.2581 (2)
0.2629
0.33550 (18)
0.3921
0.43479 (18)
0.4426 (2)
0.4379
0.4573 (2)
0.4625
0.4643 (2)
0.4741
0.4565 (2)
0.4611
0.44175 (19)
0.4365
0.38348 (17)
0.29639 (17)
0.2588
0.26542 (18)
0.2072
0.3215 (2)
0.3008
0.4086 (2)
0.4462
0.43960 (16)
0.4979

0.8806
0.82187 (10)
0.8472
0.76401 (11)
0.7506
0.62037 (10)
0.64384 (10)
0.6766
0.61828 (13)
0.6340
0.56926 (12)
0.5522
0.54580 (10)
0.5130
0.57135 (10)
0.5557
0.60244 (11)
0.59950 (13)
0.6217
0.56336 (14)
0.5614
0.53015 (13)
0.5060
0.53309 (14)
0.5109
0.56923 (13)
0.5712
0.64740 (10)
0.69731 (9)
0.7337
0.69284 (11)
0.7262
0.63845 (14)
0.6355
0.58853 (11)
0.5521
0.59300 (9)
0.5596
0.72416 (8)
0.74544 (11)
0.7221
0.80157 (12)
0.8158
0.83642 (9)
0.8740
0.81515 (10)
0.8385
0.75902 (11)
0.7448

0.4960
0.58835 (17)
0.6262
0.60982 (12)
0.6620
0.55056 (14)
0.48291 (15)
0.4562
0.45522 (16)
0.4100
0.49519 (17)
0.4767
0.56285 (16)
0.5896
0.59053 (13)
0.6358
0.74617 (15)
0.78783 (15)
0.8355
0.7583 (2)
0.7862
0.6871 (2)
0.6673
0.64542 (18)
0.5978
0.67497 (16)
0.6471
0.89372 (10)
0.94247 (15)
0.9173
1.02880 (14)
1.0614
1.06639 (10)
1.1242
1.01765 (15)
1.0428
0.93131 (14)
0.8987
0.75446 (15)
0.78129 (17)
0.8132
0.76044 (19)
0.7784
0.7128 (2)
0.6988
0.68593 (18)
0.6540
0.70678 (15)
0.6888

0.094*
0.0884 (16)
0.106*
0.0614 (11)
0.074*
0.0395 (7)
0.0627 (11)
0.075*
0.0728 (13)
0.087*
0.0644 (11)
0.077*
0.0617 (10)
0.074*
0.0485 (8)
0.058*
0.0423 (7)
0.0623 (11)
0.075*
0.0726 (13)
0.087*
0.0822 (15)
0.099*
0.0932 (17)
0.112*
0.0685 (12)
0.082*
0.0437 (8)
0.0633 (11)
0.076*
0.0846 (17)
0.102*
0.0809 (16)
0.097*
0.0673 (12)
0.081*
0.0544 (9)
0.065*
0.0419 (7)
0.0632 (11)
0.076*
0.0775 (14)
0.093*
0.0777 (14)
0.093*
0.0726 (12)
0.087*
0.0541 (9)
0.065*
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C55
C56
H56A
H56B
C57
H57

0.6329 (3)
0.6954 (3)
0.6940
0.6656
0.8694 (4)
0.8641

0.50491 (16)
0.45096 (17)
0.4448
0.4173
0.4888 (2)
0.5143

Atomic displacement parameters (142 )

Agl
P1
P2
P3
(0]
02
o1w
N1
N2
N3
N4
Cl1
C2
C3
C4
C5
Cé6
Cc7
C8
Cc9
C10
Cl1
C12
C13
Cl4
Cl15
Cl6
C17
C138
C19
C20
C21
C22
C23
C24
C25
C26
C27

Ull
0.03652 (14)
0.0354 (4)
0.0310 (4)
0.0334 (4)
0.0673 (17)
0.0553 (17)
0.250 (7)
0.0535 (18)
0.068 (2)
0.060 (2)
0.057 (2)
0.0352 (16)
0.057 (2)
0.059 (3)
0.045 (2)
0.055 (2)
0.050 (2)
0.0456 (18)
0.056 (2)
0.090 (3)
0.100 (4)
0.066 (3)
0.047 (2)
0.0351 (16)
0.0386 (18)
0.048 (2)
0.066 (3)
0.080 (3)
0.059 (2)
0.0357 (16)
0.058 (3)
0.083 (4)
0.065 (3)
0.0359 (19)
0.0374 (19)
0.0378 (16)
0.0472 (19)
0.058 (2)

U22
0.04310 (16)
0.0509 (5)
0.0413 (5)
0.0447 (5)
0.0433 (15)
0.069 (2)
0.252 (8)
0.0413 (17)
0.088 (3)
0.111 (4)
0.093 (3)
0.066 (2)
0.082 (3)
0.132 (5)
0.143 (5)
0.098 (4)
0.070 (3)
0.049 (2)
0.070 (3)
0.073 (3)
0.063 (3)
0.064 (3)
0.058 (2)
0.053 (2)
0.064 (2)
0.060 (3)
0.063 (3)
0.072 (3)
0.061 (3)
0.0454 (19)
0.129 (5)
0.142 (6)
0.078 (3)
0.098 (4)
0.075 (3)
0.0366 (17)
0.049 (2)
0.057 (3)

0.7867 (2) 0.0462 (8)

0.8125 (3) 0.0581 (10)

0.8720 0.070*

0.7840 0.070*

0.8271 (3) 0.0757 (13)

0.8711 0.091*
U33 U12 U13 U23
0.03750 (14) 0.00269 (10) 0.00390 (9) 0.00264 (10)
0.0357 (4) ~0.0027 (4) ~0.0027 (3) ~0.0002 (4)
0.0313 (4) ~0.0004 (3) 0.0032 (3) ~0.0013 (3)
0.0342 (4) ~0.0020 (3) 0.0066 (3) 0.0015 (3)
0.0611 (16) 0.0095 (12) 0.0191 (13) 0.0133 (12)
0.087 (2) 0.0087 (14) 0.0180 (15) 0.0076 (16)
0.285 (8) ~0.105 (6) ~0.045 (6) 0.096 (6)
0.0586 (18) 0.0103 (14) 0.0069 (14) 0.0084 (14)
0.075 (2) 0.010 (2) 0.0119 (19) -0.022 (2)
0.086 (3) 0.017 (2) 0.015 (2) ~0.007 (3)
0.104 (3) 0.005 (2) 0.006 (2) -0.001 (3)
0.0310 (15) ~0.0001 (15) ~0.0027 (13) 0.0012 (15)
0.051 (2) 0.001 (2) 0.0082 (18) ~0.008 (2)
0.050 (2) 0.012 (3) 0.015 (2) 0.000 (3)
0.050 (2) -0.002 (3) 0.0074 (18) 0.026 (3)
0.062 (3) -0.023 (2) 0.000 (2) 0.023 (2)
0.0447 (19) ~0.0103 (18) ~0.0005 (16) 0.0071 (18)
0.0388 (17) ~0.0014 (15) ~0.0008 (14) ~0.0041 (14)
0.057 (2) ~0.008 (2) 0.0052 (18) 0.009 (2)
0.065 (3) -0.022 3) 0.012 (2) 0.017 (2)
0.057 (2) 0.004 (3) ~0.002 (2) 0.017 (2)
0.059 (2) 0.008 (2) ~0.017 (2) 0.005 (2)
0.054 (2) ~0.0012 (17) ~0.0085 (16) 0.0022 (18)
0.0387 (16) ~0.0029 (14) 0.0009 (13) 0.0011 (14)
0.051 (2) 0.0021 (16) 0.0020 (15) 0.0049 (17)
0.079 (3) 0.0116 (18) 0.0122 (19) 0.006 (2)
0.071 (3) ~0.001 (2) 0.027 (2) -0.012 (2)
0.048 (2) 0.000 (2) 0.011 (2) ~0.009 (2)
0.0411 (18) 0.0051 (18) ~0.0004 (16) 0.0005 (17)
0.0411 (17) ~0.0010 (13) ~0.0001 (13) ~0.0018 (14)
0.146 (5) 0.026 (3) ~0.032 (3) ~0.095 (4)
0.181 (7) 0.031 (4) ~0.058 (4) ~0.116 (6)
0.078 (3) -0.010 (2) ~0.026 (2) -0.016 (3)
0.073 (3) ~0.003 (2) ~0.0028 (18) ~0.003 (3)
0.068 (3) 0.0053 (18) ~0.0028 (17) -0.019 (2)
0.0392 (16) 0.0006 (13) 0.0078 (13) ~0.0010 (13)
0.0476 (19) ~0.0015 (15) ~0.0001 (15) 0.0076 (16)
0.068 (3) 0.0069 (19) 0.0126 (19) 0.024 (2)
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C28
C29
C30
C31
C32
C33
C34
C35
C36
C37
C38
C39
C40
C41
C42
C43
C44
C45
C46
C47
C48
C49
C50
C51
C52
C53
C54
C55
C56
C57

Geometric parameters (4, °)

Agl—O1
Agl—P1
Agl—P2
Agl—P3
PI—CI
P1—C7
PI—CI3
P2—C25
P2—Cl19
P2—C31
P3—C43
P3—C37
P3—C49
01—C55
02—C55
OIW—HIWI

0.094 (4)
0.128 (5)
0.080 (3)
0.0297 (14)
0.049 (2)
0.051 (2)
0.045 (2)
0.056 (2)
0.0493 (19)
0.0399 (17)
0.044 (2)
0.042 (2)
0.063 (3)
0.086 (4)
0.063 (3)
0.0335 (16)
0.075 (3)
0.104 (4)
0.083 (3)
0.061 (2)
0.053 (2)
0.0404 (17)
0.054 (2)
0.071 (3)
0.100 (4)
0.087 (3)
0.056 (2)
0.053 (2)
0.058 (2)
0.068 (3)

0.046 (3)
0.053 (3)
0.051 (2)
0.049 (2)
0.077 (3)
0.092 (4)
0.075 (3)
0.058 (3)
0.050 (2)
0.045 (2)
0.076 (3)
0.079 (3)
0.072 (3)
0.089 (4)
0.073 (3)
0.062 (2)
0.069 (3)
0.109 (4)
0.123 (5)
0.095 (4)
0.066 (3)
0.045 (2)
0.057 (3)
0.068 (3)
0.048 (3)
0.055 (3)
0.055 (2)
0.0399 (19)
0.047 (2)
0.075 (3)

2.360 (3)
2.587 (1)
2.535(1)
2.496 (1)
1.8309 (19)
1.832 (2)
1.8325 (19)
1.8243 (19)
1.8280 (19)
1.8330 (17)
1.8255 (19)
1.831 (2)
1.838 (2)
1.238 (4)
1.232 (4)
0.8401

0.099 (4)
0.083 (3)
0.051 (2)
0.0399 (16)
0.065 (3)
0.081 (3)
0.076 (3)
0.072 (3)
0.0469 (19)
0.0423 (17)
0.068 (3)
0.096 (3)
0.107 (4)
0.103 (4)
0.071 (3)
0.0363 (16)
0.048 (2)
0.043 (2)
0.036 (2)
0.047 (2)
0.0447 (19)
0.0404 (17)
0.080 (3)
0.093 (3)
0.080 (3)
0.075 (3)
0.052 (2)
0.0466 (19)
0.072 (3)
0.084 (3)

-0.002 (2)
-0.033 3)
-0.017 (2)
0.0007 (13)
0.0173 (19)
0.014 (2)
0.0121 (19)
0.0178 (19)
0.0073 (16)
~0.0017 (14)
~0.0125 (19)
-0.014 (2)
-0.017 (2)
-0.022 3)
~0.008 (2)
~0.0066 (14)
-0.025 (2)
~0.046 (3)
-0.028 3)
0.005 (2)
0.0034 (18)
0.0014 (14)
0.0036 (19)
0.026 (2)
0.019 (2)
0.003 (2)
~0.0014 (17)
0.0054 (15)
0.0082 (17)
0.001 (2)

C22—H22
C23—C24
C23—H23
C24—H24
C25—C26
C25—C30
C26—C27
C26—H26
C27—C28
C27—H27
C28—C29
C28—H28
C29—C30
C29—H29
C30—H30
C31—C32

0.028 (3)
0.006 (3)
0.0000 (19)
0.0025 (12)
0.0231 (19)
0.035 (2)
0.0194 (19)
0.012 (2)
0.0108 (15)
0.0040 (13)
0.0167 (18)
0.008 (2)
~0.014 (3)
~0.001 (3)
0.014 (2)
0.0085 (13)
0.0131 (19)
0.016 (2)
0.007 (2)
0.0117 (18)
0.0112 (16)
0.0017 (13)
0.016 (2)
0.006 (3)
~0.014 (3)
0.007 (2)
0.0054 (17)
0.0078 (15)
0.0182 (19)
0.007 (2)

0.9300
1.3900
0.9300
0.9300
1.3900
1.3900
1.3900
0.9300
1.3900
0.9300
1.3900
0.9300
1.3900
0.9300
0.9300
1.3900

0.014 (2)
-0.014 (3)
~0.0073 (18)
~0.0042 (14)
0.024 (2)
0.019 (3)
-0.002 (2)
0.006 (2)
0.0024 (16)
0.0015 (14)
~0.009 (2)
0.008 (3)
-0.014 (3)
-0.043 (3)
-0.019 (2)
~0.0013 (15)
~0.0057 (19)
~0.015 (2)
0.005 (2)
0.021 (2)
0.0062 (17)
0.0002 (14)
0.000 (2)
-0.011 (3)
0.001 (2)
0.020 (2)
0.0058 (17)
~0.0007 (15)
0.0155 (19)
-0.020 (3)
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supplementary materials

O1W—HIW2 0.8400 C31—C36 1.3900
N1—C57 1.314 (6) C32—C33 1.3900
NI—N2 1.328 (5) C32—H32 0.9300
N1—C56 1.457 (5) C33—C34 1.3900
N2—N3 1.294 (6) C33—H33 0.9300
N3—N4 1.345 (6) C34—C35 1.3900
N4—C57 1.299 (6) C34—H34 0.9300
Cl—C2 1.3900 C35—C36 1.3900
C1—Cé6 1.3900 C35—H35 0.9300
C2—C3 1.3900 C36—H36 0.9300
C2—H2 0.9300 C37—C38 1.3900
C3—C4 1.3900 C37—C42 1.3900
C3—H3 0.9300 C38—C39 1.3900
C4—Cs 1.3900 C38—H38 0.9300
C4—H4 0.9300 C39—C40 1.3900
C5—C6 1.3900 C39—H39 0.9300
C5—HS5 0.9300 C40—C41 1.3900
C6—Ho6 0.9300 C40—H40 0.9300
C7—C8 1.3900 C41—C42 1.3900
C7—Cl12 1.3900 C41—H41 0.9300
C8—C9 1.3900 C42—H42 0.9300
C8—HS8 0.9300 C43—C44 1.3900
C9—C10 1.3900 C43—C48 1.3900
C9—H9 0.9300 C44—C45 1.3900
C10—Cl11 1.3900 C44—H44 0.9300
C10—H10 0.9300 C45—C46 1.3900
Cl11—C12 1.3900 C45—H45 0.9300
Cl1—HI11 0.9300 C46—C47 1.3900
Cl12—H12 0.9300 C46—H46 0.9300
C13—Cl14 1.3900 C47—C48 1.3900
C13—CI18 1.3900 C47—H47 0.9300
C14—Cl15 1.3900 C48—H48 0.9300
Cl14—H14 0.9300 C49—C50 1.3900
C15—Cl16 1.3900 C49—C54 1.3900
C15—H15 0.9300 C50—Cs1 1.3900
C16—C17 1.3900 C50—H50 0.9300
Cl16—H16 0.9300 C51—C52 1.3900
C17—CI18 1.3900 C51—HS51 0.9300
C17—H17 0.9300 C52—Cs3 1.3900
CI18—H18 0.9300 C52—H52 0.9300
C19—C20 1.3900 C53—C54 1.3900
C19—C24 1.3900 C53—HS53 0.9300
C20—C21 1.3900 C54—H54 0.9300
C20—H20 0.9300 C55—C56 1.540 (5)
C21—C22 1.3900 C56—HS56A 0.9700
C21—H21 0.9300 C56—H56B 0.9700
C22—C23 1.3900 C57—HS57 0.9300
O1—Agl—P1 89.04 (8) C19—C24—H24 120.0
O1—Agl—P2 95.40 (6) C26—C25—C30 120.0
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supplementary materials

0Ol1—Agl—P3
Pl—Agl—P2
Pl1—Agl—P3
P2—Agl—P3
Cl—P1—C7
Cl—P1—CI13
C7—P1—CI13
Cl—P1—Agl
C7—Pl1—Agl
C13—P1—Agl
C25—P2—CI19
C25—P2—C31
C19—P2—C31
C25—P2—Agl
C19—P2—Agl
C31—P2—Agl
C43—P3—C37
C43—P3—C49
C37—P3—C49
C43—P3—Agl
C37—P3—Agl
C49—P3—Agl
C55—01—Agl

HIW1I—OIW—HIW2

C57—N1—N2
C57—N1—C56
N2—N1—C56
N3—N2—NI1
N2—N3—N4
C57—N4—N3
C2—C1—C6
C2—C1—P1
C6—C1—P1
C1—C2—C3
Cl—C2—H2
C3—C2—H2
C4—C3—C2
C4—C3—H3
C2—C3—H3
C3—C4—C5
C3—C4—H4
C5—C4—H4
C6—C5—C4
C6—C5—H5
C4—C5—H5
C5—Co6—C1
C5—C6—H6
Cl1—C6—H6
C8—C7—C12

119.38 (7)
116.87 (3)
109.52 (3)
121.63 (3)
103.17 (11)
104.08 (12)
102.88 (11)
111.46 (8)
114.58 (9)
118.97 (8)
103.75 (12)
102.30 (11)
102.25 (11)
114.26 (8)
112.76 (9)
119.60 (8)
102.68 (11)
104.07 (12)
104.46 (12)
110.10 (9)
122.03 (9)
111.77 (8)
119.5 (2)
109.0

107.3 (4)
130.2 (4)
122.5 (4)
107.0 (4)
110.3 (4)
104.9 (4)
120.0
116.43 (14)
123.51 (14)
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0

C26—C25—P2

C30—C25—P2

C27—C26—C25
C27—C26—H26
C25—C26—H26
C28—C27—C26
C28—C27—H27
C26—C27—H27
C27—C28—C29
C27—C28—H28
C29—C28—H28
C28—C29—C30
C28—C29—H29
C30—C29—H29
C29—C30—C25
C29—C30—H30
C25—C30—H30
C32—C31—C36
C32—C31—P2

C36—C31—P2

C33—C32—C31
C33—C32—H32
C31—C32—H32
C32—C33—C34
C32—C33—H33
C34—C33—H33
C35—C34—C33
C35—C34—H34
C33—C34—H34
C34—C35—C36
C34—C35—H35
C36—C35—H35
C35—C36—C31
C35—C36—H36
C31—C36—H36
C38—C37—C42
C38—C37—P3

C42—C37—P3

C37—C38—C39
C37—C38—H38
C39—C38—H38
C40—C39—C38
C40—C39—H39
C38—C39—H39
C39—C40—C41
C39—C40—H40
C41—C40—H40
C42—C41—C40
C42—C41—H41

123.67 (13)
116.23 (13)
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
121.42 (13)
118.50 (13)
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
121.91 (14)
118.06 (14)
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
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supplementary materials

C8—C7—P1
C12—C7—P1
CO—C8—C7
C9—C8—HS
C7—C8—HS
C10—C9—C8
C10—C9—H9
C8—C9—H9
C11—C10—C9
C11—C10—H10
C9—C10—H10
C10—CI11—C12
C10—CI11—HI11
Cl12—CI11—HI11
Cl1—C12—C7
Cl11—C12—H]12
C7—C12—H]12
C14—CI13—CI18
C14—CI13—P1
C18—CI13—P1
C15—C14—C13
C15—C14—H14
C13—C14—H14
Cl16—C15—Cl14
Cl16—C15—H15
C14—C15—H15
C15—C16—C17
C15—Cl16—H16
C17—Cl16—H16
C16—C17—CI18
C16—C17—H17
C18—C17—H17
C17—C18—C13
C17—C18—H18
CI13—C18—H18
C20—C19—C24
C20—C19—P2
C24—C19—P2
C21—C20—C19
C21—C20—H20
C19—C20—H20
C20—C21—C22
C20—C21—H21
C22—C21—H21
C21—C22—C23
C21—C22—H22
C23—C22—H22
C22—C23—C24
C22—C23—H23

117.33 (14)
122.61 (14)
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
117.34 (13)
122.64 (13)
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
121.75 (14)
118.05 (14)
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0
120.0

C40—C41—H41 120.0
C41—C42—C37 120.0
C41—C42—H42 120.0
C37—C42—H42 120.0
C44—C43—C48 120.0
C44—C43—P3 121.45 (14)
C48—C43—P3 118.10 (14)
C45—C44—C43 120.0
C45—C44—Ha4 120.0
C43—C44—H44 120.0
C44—C45—C46 120.0
C44—C45—H45 120.0
C46—C45—H45 120.0
C47—C46—C45 120.0
C47—C46—H46 120.0
C45—C46—H46 120.0
C48—C47—C46 120.0
C48—C47—H47 120.0
C46—C47—H47 120.0
C47—C48—C43 120.0
C47—C48—H48 120.0
C43—C48—H48 120.0
C50—C49—C54 120.0
C50—C49—P3 123.00 (14)
C54—C49—P3 117.00 (14)
C49—C50—C51 120.0
C49—C50—H50 120.0
C51—C50—H50 120.0
C52—C51—C50 120.0
C52—C51—HS51 120.0
C50—C51—HS51 120.0
C51—C52—C53 120.0
C51—C52—H52 120.0
C53—C52—H52 120.0
C52—C53—C54 120.0
C52—C53—H53 120.0
C54—C53—H53 120.0
C53—C54—C49 120.0
C53—C54—H54 120.0
C49—C54—H54 120.0
02—C55—01 129.1 (4)
02— C55—C56 114.5 (3)
01—C55—C56 116.4 (3)
N1—C56—C55 113.9 (3)
N1—C56—H56A 108.8
C55—C56—HS56A 108.8
N1—C56—H56B 108.8
C55—C56—H56B 108.8
H56A—C56—H56B 107.7
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supplementary materials

C24—C23—H23
C23—C24—C19
C23—C24—H24
0l1—Agl—P1—Cl
P3—Agl—P1—Cl
P2—Agl—P1—Cl
0l1—Agl—P1—C7
P3—Agl—P1—C7
P2—Agl—P1—C7
0l—Agl—P1—CI3
P3—Agl—P1—CI13
P2—Agl—P1—Cl13
0l1—Agl—P2—C25
P3—Agl—P2—C25
Pl—Agl—P2—C25
0l1—Agl—P2—Cl19
P3—Agl—P2—C19
Pl—Agl—P2—C19
0l1—Agl—P2—C31
P3—Agl—P2—C31
Pl—Agl—P2—C31
Ol1—Agl—P3—C43
P2—Agl—P3—C43
Pl—Agl—P3—C43
0Ol1—Agl—P3—C37
P2—Agl—P3—C37
Pl—Agl—P3—C37
O1—Agl—P3—C49
P2—Agl—P3—C49
Pl—Agl—P3—C49
P3—Agl—01—C55
P2—Agl—01—C55
Pl—Agl—01—C55
C57—N1—N2—N3
C56—N1—N2—N3
N1—N2—N3—N4
N2—N3—N4—C57
C7—P1—Cl1—C2
C13—P1—C1—C2
Agl—P1—C1—C2
C7—P1—C1—C6
C13—P1—C1—C6
Agl—P1—C1—C6
C6—C1—C2—C3
P1—C1—C2—C3
Cl—C2—C3—C4
C2—C3—C4—C5
C3—C4—C5—C6
C4—C5—C6—Cl

120.0
120.0
120.0

88.43 (11)
~150.59 (10)
~7.14 (10)
-28.24 (11)
92.73 (10)
~123.82 (9)
~150.48 (11)
~29.50 (10)
113.95 (10)
~155.08 (11)
75.35 (9)
~63.41 (9)
86.78 (12)
~42.80 (10)
178.44 (9)
~33.42 (12)
~163.00 (10)
58.24 (11)
69.53 (12)
~172.19 (9)
-30.79 (9)
~50.78 (14)
67.50 (12)
~151.10 (11)
~175.32 (12)
~57.04 (10)
84.35 (10)
-4.7(3)
~135.9 3)
107.2 (3)
-0.3(5)
176.3 (4)
0.7 (6)

~0.8 (6)
69.95 (15)
177.09 (13)
~53.49 (14)
~113.02 (17)
-5.89 (17)
123.54 (13)
0.0

177.14 (17)
0.0

0.0

0.0

0.0

N4—C57—N1
N4—C57—HS57
N1—C57—HS57

C20—C21—C22—C23
C21—C22—C23—C24
C22—C23—C24—C19
C20—C19—C24—C23
P2—C19—C24—C23
C19—P2—C25—C26
C31—P2—C25—C26
Agl—P2—C25—C26
C19—P2—C25—C30
C31—P2—C25—C30
Agl—P2—C25—C30
C30—C25—C26—C27
P2—C25—C26—C27
C25—C26—C27—C28
C26—C27—C28—C29
C27—C28—C29—C30
C28—C29—C30—C25
C26—C25—C30—C29
P2—C25—C30—C29
C25—P2—C31—C32
C19—P2—C31—C32
Agl—P2—C31—C32
C25—P2—C31—C36
C19—P2—C31—C36
Agl—P2—C31—C36
C36—C31—C32—C33
P2—C31—C32—C33
C31—C32—C33—C34
C32—C33—C34—C35
C33—C34—C35—C36
C34—C35—C36—C31
C32—C31—C36—C35
P2—C31—C36—C35
C43—P3—C37—C38
C49—P3—C37—C38
Agl—P3—C37—C38
C43—P3—C37—C42
C49—P3—C37—C42
Agl—P3—C37—C42
C42—C37—C38—C39
P3—C37—C38—C39
C37—C38—C39—C40
C38—C39—C40—C41
C39—C40—C41—C42
C40—C41—C42—C37
C38—C37—C42—C41

110.6 (4)
124.7
124.7

0.0
0.0

0.0

0.0

~174.9 (2)
~17.68 (18)
88.40 (17)
~140.85 (13)
165.90 (15)
~88.02 (16)
42.73 (15)
0.0

~176.29 (19)
0.0

0.0

0.0

0.0

0.0

176.56 (18)
-27.63 (17)
79.60 (18)
~155.04 (13)
155.51 (15)
-97.26 (17)
28.09 (18)
0.0

~176.81 (19)
0.0

0.0

0.0

0.0

0.0

176.91 (19)
37.41 (19)
~70.97 (19)
161.20 (13)
~144.53 (17)
107.09 (18)
—20.7 (2)
0.0

178.0 (2)

0.0

0.0

0.0

0.0

0.0
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supplementary materials

C2—C1—C6—C5 0.0 P3—(C37—C42—C41 ~178.1(2)
Pl—Cl—C6—C5 ~176.93 (19) C37—P3—C43—C44 ~133.54 (16)
Cl—P1—C7—C8 ~164.93 (15) C49—P3—C43—C44 ~24.87 (18)
C13—P1—C7—C8 87.03 (16) Agl—P3—C43—C44 95.06 (15)
Agl—P1—C7—C8 ~43.59 (16) C37—P3—C43—C48 54.13 (17)
Cl—P1—C7—ClI2 17.90 (18) C49—P3—C43—C48 162.80 (14)
C13—P1—C7—ClI2 —90.15 (17) Agl—P3—C43— (48 ~77.27 (14)
Agl—P1—C7—CI2 139.24 (13) C48—C43—C44—C45 0.0
Cl12—C7—C8—C9 0.0 P3—(C43—C44—C45 ~172.2 (2)
Pl—C7—C8—C9 ~177.26 (19) C43—C44—C45—C46 0.0
C7—C8—C9—C10 0.0 C44—C45—C46—C47 0.0
C8—C9—C10—Cl1 0.0 C45—C46—C47—C48 0.0
C9—C10—C11—C12 0.0 C46—C47—C48—C43 0.0
C10—C11—C12—C7 0.0 C44—C43—C48—C47 0.0
C8—C7—C12—Cl1 0.0 P3—C43—C48—C47 172.45 (19)
Pl—C7—Cl2—Cll 177.1 2) C43—P3—C49—C50 ~53.29 (18)
Cl—P1—C13—Cl4 82.03 (16) C37—P3—C49—C50 54.06 (17)
C7—P1—C13—Cl4 ~170.62 (14) Agl—P3—C49—C50 ~172.09 (13)
Agl—P1—C13—Cl4 —42.71 (16) C43—P3—C49—C54 125.82 (16)
Cl—P1—C13—CI8 ~99.60 (16) C37—P3—C49—C54 ~126.83 (15)
C7—P1—C13—CI8 7.75 (17) Agl—P3—C49—C54 7.02 (17)
Agl—P1—CI3—CI8 135.65 (12) C54—C49—C50—C51 0.0
C18—C13—Cl14—Cl15 0.0 P3—C49—C50—C51 179.1 (2)

Pl Cl13—Cl4—C15 178.41 (18) C49—C50—C51—C52 0.0
C13—Cl4—C15—Cl6 0.0 C50—C51—C52—C53 0.0
Cl4—C15—C16—C17 0.0 C51—C52—C53—C54 0.0
C15—Cl6—C17—CI8 0.0 C52—C53—C54—C49 0.0
Cl16—C17—C18—C13 0.0 C50—C49—C54—C53 0.0
Cl4—C13—C18—C17 0.0 P3—C49—C54—C53 ~179.14 (19)
Pl-—Cl13—C18—C17 ~178.32 (19) Agl—01—C55—02 12.9 (6)
C25—P2—C19—C20 119.2 (2) Agl—01—C55—C56 ~166.5 (3)
C31—P2—C19—C20 13.0 2) C57—N1—C56—C55 68.5 (6)
Agl—P2—C19—C20 ~116.69 (18) N2—N1—C56—C55 ~107.2 (4)
C25—P2—C19—C24 ~66.1 (2) 02—C55—C56—N1 ~177.5 (3)
C31—P2—C19—C24 ~172.18 (18) 01—C55—C56—N1 2.1(5)
Agl—P2—C19—C24 58.1(2) N3—N4—C57—N1 0.6 (6)
C24—C19—C20—C21 0.0 N2—NI—C57—N4 -0.2 (6)
P2—C19—C20—C21 174.7 (2) C56—N1—C57—N4 ~176.5 (4)
C19—C20—C21—C22 0.0

Hydrogen-bond geometry (4, ©)

D—H-A D—H H-A DA D—H4
OIW—HIW1-02 0.84 2.01 2.800 (8) 157
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