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The title compound, [Ca3(C13H25N2O)6]�C6H14, is a trinuclear

complex with all Ca atoms presenting octahedral coordina-

tion. The central Ca atom (as well as the hexane solvent

molecule) is located on a crystallographic twofold rotation

axis and is coordinated by six bridging O atoms, with Ca—O

distances ranging from 2.344 (1) to 2.351 (1) Å. The terminal

Ca atoms are coordinated by three bridging O atoms, with

Ca—O distances ranging from 2.311 (1) to 2.335 (1) Å, and

three N atoms of the �-ketoiminate ligands, with Ca—N

distances ranging from 2.432 (1) to 2.452 (1) Å. One of the

diisopropylamino groups is disordered over two positions,

with site occipancy factors of ca 0.54 and 0.46.

Related literature

For related literature, see: Corazza et al. (1988); Deacon et al.

(2004); Matthews et al. (2005); Pasko et al. (2005); Sanchez et

al. (2002); Sarazin et al. (2006); Westerhausen (1991);

Westerhausen et al. (2003).

Experimental

Crystal data

[Ca3(C13H25N2O)6]�C6H14

Mr = 1558.51
Monoclinic, C2=c
a = 24.1444 (3) Å
b = 15.3089 (2) Å
c = 26.6679 (5) Å
� = 107.132 (1)�

V = 9419.7 (3) Å3

Z = 4
Mo K� radiation
� = 0.23 mm�1

T = 110 (2) K
0.3 � 0.3 � 0.25 mm

Data collection

Nonius KappaCCD diffractometer
Absorption correction: none
19153 measured reflections

10664 independent reflections
8196 reflections with I > 2�(I)
Rint = 0.035

Refinement

R[F 2 > 2�(F 2)] = 0.041
wR(F 2) = 0.105
S = 1.03
10664 reflections
547 parameters

14 restraints
H-atom parameters constrained
��max = 0.21 e Å�3

��min = �0.23 e Å�3

Table 1
Selected bond lengths (Å).

Ca1—O1 2.3348 (10)
Ca1—O2 2.3107 (10)
Ca1—O3 2.3136 (10)
Ca1—N1 2.4323 (12)
Ca1—N3 2.4522 (12)

Ca1—N5 2.4510 (12)
Ca2—O1 2.3442 (10)
Ca2—O2 2.3490 (10)
Ca2—O3 2.3506 (10)

Data collection: KappaCCD Server Software (Nonius, 1997); cell

refinement: DENZO–SMN (Otwinowski & Minor, 1997); data

reduction: DENZO–SMN; program(s) used to solve structure:

SHELXS97 (Sheldrick, 1997); program(s) used to refine structure:

SHELXL97 (Sheldrick, 1997); molecular graphics: ORTEPIII

(Burnett & Johnson, 1996) and ORTEP-3 for Windows (Farrugia,

1997); software used to prepare material for publication: SHELXL97

and WinGX (Farrugia, 1999).
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IUCr electronic archives (Reference: DN2209).

References

Burnett, M. N. & Johnson, C. K. (1996). ORTEPIII. Report ORNL-6895. Oak
Ridge National Laboratory, Tennessee, USA.

Corazza, F., Floriani, C., Chiesi-Villa, A., Guastini, C. & Ciurli, S. (1988). J.
Chem. Soc. Dalton Trans. pp. 2341–2345.

Deacon, G. B., Junk, P. C. & Leary, S. G. (2004). Z. Anorg. Allg. Chem. 630,
1541–1543.

Farrugia, L. J. (1997). J. Appl. Cryst. 30, 565.
Farrugia, L. J. (1999). J. Appl. Cryst. 32, 837–838.
Matthews, J. S., Ouattara, T. S. & Butcher, R. J. (2005). Acta Cryst. E61,

m2598–m2600.
Nonius (1997). KappaCCD Server Software. Nonius BV, Delft, The Nether-

lands.
Otwinowski, Z. & Minor, W. (1997). Methods in Enzymology, Vol. 276,

Macromolecular Crystallography, Part A, edited by C. W. Carter Jr & R. M.
Sweet, pp. 307–326. New York: Academic Press.

Pasko, S., Hubert-Pfalzgraf, L., Richard, P. & Abrutis, A. (2005). Inorg. Chem.
Commun. 8, 483–487.

Sanchez, M., Harvey, M. J., Nordstrom, F., Parkin, S. & Atwood, D. A. (2002).
Inorg. Chem. 41, 5397–5402.

metal-organic compounds

Acta Cryst. (2007). E63, m2049–m2050 doi:10.1107/S1600536807031789 # 2007 International Union of Crystallography m2049

Acta Crystallographica Section E

Structure Reports
Online

ISSN 1600-5368

‡ Deceased.



Sarazin, Y., Howard, R. H., Hughes, D. L., Humphrey, S. M. & Bochmann, M.
(2006). Dalton Trans. pp. 340–350.

Sheldrick, G. M. (1997). SHELXS97 and SHELXL97. University of
Göttingen, Germany.

Westerhausen, M. (1991). Inorg. Chem. 30, 96–101.
Westerhausen, M., Schneiderbauer, S., Kneifel, A. N., Soeltl, Y., Mayer, P.,

Noth, H., Zhong, Z., Dijkstra, P. J. & Feijen, J. (2003). Eur. J. Inorg. Chem.
pp. 3432–3439.

metal-organic compounds

m2050 Richard et al. � [Ca3(C13H25N2O)6]�C6H14 Acta Cryst. (2007). E63, m2049–m2050



supplementary materials



supplementary materials

sup-1

Acta Cryst. (2007). E63, m2049-m2050    [ doi:10.1107/S1600536807031789 ]

Hexakis{ 2-4-[2-(diisopropylamino)ethylamino]pent-3-en-2-onato- 3N,O:O}tricalcium(II) hexane
solvate

P. Richard, M. Eleter, L. G. Hubert-Pfalzgraf and S. Daniele

Comment

The title compound was obtained by reaction between the Ca silylamide Ca[N(SiMe3)2]2(THF)2  (Westerhausen, 1991)

and the ketoimine. Its solid state structure is similar to that of the strontium derivative. However, 1H NMR data in solution
(CDCl3 or C6D6) show the presence of two different molecular species. In concentrated solution (1.4 M in CDCl3), one

specie accounts for about 90% of the resonances while the amount of the second specie increases by dilution. These data
suggest an equilibrium between a trinuclear form (I) having the solid state structure and a dimeric structure which could be
similar to that reported for a tetrakis(β-ketoiminate)di-magnesium (Corazza et al., 1988).

In the title compound (I), the Ca atoms are hexacoordinated. The ketoiminate ligands are linked to the two terminal Ca
atoms in a "three blades propeller" mode while the central Ca atom is bonded to the six bridging oxygen atoms of the six
ligands and exhibits a distorded trigonal antiprismatic geometry. This coordination scheme is similar to that reported for the
Sr analog (Pasko et al., 2005). An other very similar coordination scheme was also reported for a trimagnesium compound
linked to a slightly different β-ketoiminate ligand (Matthews et al., 2005). For the terminal Ca atoms, the Ca—N distances
[Ca1—N1 2.4323 (12), Ca1—N3 2.4522 (12) and Ca1—N5 2.4510 (12) Å] are in good agreement with those observed
for the few β-ketoiminate known (Sanchez et al., 2002; Sarazin et al., 2006 & Westerhausen et al., 2003) while, due to
the bridging nature of the O atoms, the Ca—O distances [Ca1—O1 2.335 (1), Ca1—O2 2.311 (1) and Ca1—O3 2.314 (1)
Å] are longer than those reported. The Ca—O distances for the central Ca atom [Ca2—O1 2.344 (1), Ca2—O2 2.349 (1)
& Ca2—O3 2.351 (1) Å] are in good agreement with those observed for bridging O atoms (see for example Deacon et
al., 2004).

Experimental

Synthesis of calcium 4-(2-diisopropylamino-ethylamino)-pent-3-en-2-onate [CaLiPr2]3. A solution of 885 mg (3.91

mmol) of 4-(2-diisopropylamino-ethylamino)-pent-3-en-2-one in 2 ml of hexane was added to 989 mg (1.96 mmol) of
Ca[N(SiMe3)2]2(THF)2 in 10 ml of hexane. After stirring for 24 h at rt, concentration gave a white crystalline solid (648

mg, 68%). FT—IR (cm−1): 1618m (νC=O); 1589m, 1578 s, 1517m (νC=C); 498 s (νCa=N). 1H NMR (250 MHz, CDCl3);

1.01 [d, 72H, Me(iPr), 3 J = 6.65 Hz); 1.92, 1.99 [s, 36H, Me(acac)]; 2.59 (t, 12H, CH2—NiPr2, 3 J = 7.43 Hz); 3.00 [sep,

12H, CH(iPr)), 3 J = 6.71 Hz]; 3.2 [t, 12H, CH2—N(acac)]; 4.94 [s, 6H, CH(acac)] for B; 0.90 [d, 72H, Me(iPr), 3 J = 6.47
Hz); 1.73, 1.85 [s, 36H, Me(acac)]; 2.33 (t, 12H, CH2—NiPr2, 3 J = 5.84 Hz); 2.88 [sep, 12H, CH(iPr), 3 J = 6.64 Hz]; 3.22

[t, 12H, CH2—N(acac)]; 4.54 [s, 6H, CH(acac)] for (I).

http://dx.doi.org/10.1107/S1600536807031789
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Richard,%20P.
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Eleter,%20M.
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Hubert-Pfalzgraf,%20L.G.
http://scripts.iucr.org/cgi-bin/citedin?search_on=name&author_name=Daniele,%20S.
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Refinement

The complex as well as the solvate molecule are located on a twofold axis and only the half of these molecules are present
in the asymetric unit. One of the di(isopropyl)-amino groups was found to be disordered over two positions [occupancies:
0.537:0.463]. The lenghts of equivalent bonds in both components of the disordered groups were restrained to be similar
during refinement. All H atoms were placed in idealized positions (C—H=0.93 to 0.98 Å) and refined using a riding model

[Uiso(H)=1.2Ueq(CH, CH2) and 1.5Ueq(CH3)]. Torsion angles of the methyl groups attached to sp2 C were refined.

Figures

Fig. 1. Molecular view of (I) with the atom labelling scheme. Ellipsoids are drawn at the 30%
probability level. Forclarity, the hexane solvate molecule is not shown and only one compon-
ent of the disordered diethyl amino group is shown·[Symmetry code: (i) −x, y, −z + 1/2]

Hexakis{µ2-4-[2-(diisopropylamino)ethylamino]pent-3-en-2-onato- κ3N,O:O}tricalcium(II) hexane solvate

Crystal data

[Ca3(C13H25N2O)6]·C6H14 F000 = 3440

Mr = 1558.51 Dx = 1.099 Mg m−3

Monoclinic, C2/c Mo Kα radiation
λ = 0.71073 Å

Hall symbol: -C 2yc Cell parameters from 9659 reflections
a = 24.1444 (3) Å θ = 1–27.5º
b = 15.3089 (2) Å µ = 0.23 mm−1

c = 26.6679 (5) Å T = 110 (2) K
β = 107.1320 (10)º Prism, colourless

V = 9419.7 (3) Å3 0.3 × 0.3 × 0.25 mm
Z = 4

Data collection

Nonius KappaCCD
diffractometer 8196 reflections with I > 2σ(I)

Radiation source: fine-focus sealed tube Rint = 0.035

Monochromator: graphite θmax = 27.5º

T = 110(2) K θmin = 2.1º
φ scans (κ = 0) + additional ω scans h = −30→30
Absorption correction: none k = −19→18
19153 measured reflections l = −34→34
10664 independent reflections
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Refinement

Refinement on F2 Secondary atom site location: difference Fourier map

Least-squares matrix: full Hydrogen site location: inferred from neighbouring
sites

R[F2 > 2σ(F2)] = 0.041 H-atom parameters constrained

wR(F2) = 0.105
  w = 1/[σ2(Fo

2) + (0.0458P)2 + 5.2682P]
where P = (Fo

2 + 2Fc
2)/3

S = 1.03 (Δ/σ)max = 0.001

10664 reflections Δρmax = 0.21 e Å−3

547 parameters Δρmin = −0.23 e Å−3

14 restraints Extinction correction: none
Primary atom site location: heavy-atom method

Special details

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two l.s. planes) are estimated using the full covariance mat-
rix. The cell e.s.d.'s are taken into account individually in the estimation of e.s.d.'s in distances, angles and torsion angles; correlations
between e.s.d.'s in cell parameters are only used when they are defined by crystal symmetry. An approximate (isotropic) treatment of
cell e.s.d.'s is used for estimating e.s.d.'s involving l.s. planes.

Refinement. Refinement of F2 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 F2. The threshold expression of F2 > σ(F2) is used only for calculating R-

factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based on F2 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 (Å2)

x y z Uiso*/Ueq Occ. (<1)
C1 0.03612 (7) 0.01492 (10) 0.19167 (6) 0.0264 (3)
H1A 0.0676 0.0495 0.2127 0.040*
H1B 0.0508 −0.0279 0.1726 0.040*
H1C 0.0171 −0.0140 0.2140 0.040*
C2 −0.00666 (6) 0.07331 (9) 0.15352 (6) 0.0201 (3)
C3 −0.02456 (6) 0.05069 (10) 0.10133 (6) 0.0224 (3)
H3 −0.0098 −0.0018 0.0933 0.027*
C4 −0.06277 (6) 0.09587 (10) 0.05709 (6) 0.0212 (3)
C5 −0.07075 (7) 0.05060 (11) 0.00496 (6) 0.0306 (4)
H5A −0.1112 0.0392 −0.0112 0.046*
H5B −0.0498 −0.0036 0.0106 0.046*
H5C −0.0564 0.0874 −0.0175 0.046*
C6 −0.12108 (6) 0.21628 (11) 0.01393 (6) 0.0261 (3)
H6A −0.1571 0.2383 0.0183 0.031*
H6B −0.1306 0.1766 −0.0157 0.031*
C7 −0.08580 (7) 0.29214 (11) 0.00281 (7) 0.0302 (4)
H7A −0.1095 0.3259 −0.0265 0.036*
H7B −0.0744 0.3301 0.0332 0.036*
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N2 −0.0335 (4) 0.2609 (9) −0.0097 (4) 0.0202 (16) 0.54
C8 0.01620 (13) 0.2779 (2) 0.03670 (14) 0.0250 (6) 0.54
H8 0.0034 0.2633 0.0673 0.030* 0.54
C9 0.0646 (3) 0.2142 (4) 0.0370 (3) 0.0333 (11) 0.54
H9A 0.0492 0.1560 0.0315 0.050* 0.54
H9B 0.0941 0.2172 0.0702 0.050* 0.54
H9C 0.0810 0.2292 0.0094 0.050* 0.54
C10 0.0389 (2) 0.3719 (3) 0.04501 (17) 0.0337 (9) 0.54
H10A 0.0077 0.4107 0.0452 0.051* 0.54
H10B 0.0546 0.3879 0.0171 0.051* 0.54
H10C 0.0687 0.3760 0.0780 0.051* 0.54
C11 −0.02796 (17) 0.2864 (2) −0.06088 (13) 0.0274 (7) 0.54
H11 0.0129 0.2784 −0.0587 0.033* 0.54
C12 −0.0434 (3) 0.3802 (4) −0.0801 (2) 0.0430 (13) 0.54
H12A −0.0212 0.4205 −0.0544 0.064* 0.54
H12B −0.0839 0.3901 −0.0854 0.064* 0.54
H12C −0.0347 0.3887 −0.1127 0.064* 0.54
C13 −0.0619 (2) 0.2222 (3) −0.10225 (16) 0.0387 (9) 0.54
H13A −0.0518 0.1636 −0.0903 0.058* 0.54
H13B −0.0526 0.2316 −0.1344 0.058* 0.54
H13C −0.1027 0.2310 −0.1080 0.058* 0.54
N2X −0.0405 (5) 0.2711 (11) −0.0197 (4) 0.0208 (18) 0.46
C8X 0.02092 (15) 0.2937 (2) 0.00340 (18) 0.0322 (8) 0.46
H8X 0.0402 0.2847 −0.0238 0.039* 0.46
C9X 0.0489 (3) 0.2328 (5) 0.0481 (3) 0.051 (2) 0.46
H9X1 0.0415 0.1735 0.0365 0.077* 0.46
H9X2 0.0331 0.2433 0.0766 0.077* 0.46
H9X3 0.0900 0.2430 0.0596 0.077* 0.46
C10X 0.0314 (3) 0.3897 (4) 0.0215 (2) 0.0450 (14) 0.46
H10D 0.0131 0.4278 −0.0072 0.068* 0.46
H10E 0.0722 0.4013 0.0332 0.068* 0.46
H10F 0.0152 0.3998 0.0499 0.068* 0.46
C11X −0.06212 (19) 0.2748 (3) −0.07734 (16) 0.0252 (7) 0.46
H11X −0.1033 0.2593 −0.0865 0.030* 0.46
C12X −0.0600 (3) 0.3671 (4) −0.0997 (2) 0.0349 (13) 0.46
H12D −0.0773 0.4079 −0.0814 0.052* 0.46
H12E −0.0810 0.3675 −0.1364 0.052* 0.46
H12F −0.0204 0.3832 −0.0952 0.052* 0.46
C13X −0.0344 (2) 0.2077 (4) −0.1049 (2) 0.0426 (13) 0.46
H13D −0.0355 0.1511 −0.0897 0.064* 0.46
H13E 0.0051 0.2238 −0.1007 0.064* 0.46
H13F −0.0554 0.2060 −0.1415 0.064* 0.46
C14 0.03140 (7) 0.43725 (11) 0.18893 (8) 0.0356 (4)
H14A 0.0389 0.4394 0.2263 0.053*
H14B 0.0341 0.4950 0.1759 0.053*
H14C 0.0594 0.4000 0.1805 0.053*
C15 −0.02842 (6) 0.40173 (9) 0.16407 (6) 0.0221 (3)
C16 −0.06666 (6) 0.44917 (10) 0.12539 (6) 0.0240 (3)
H16 −0.0512 0.4992 0.1149 0.029*
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C17 −0.12707 (6) 0.43358 (10) 0.09841 (6) 0.0223 (3)
C18 −0.15555 (7) 0.50790 (11) 0.06224 (7) 0.0341 (4)
H18A −0.1637 0.4894 0.0264 0.051*
H18B −0.1299 0.5573 0.0684 0.051*
H18C −0.1911 0.5239 0.0691 0.051*
C19 −0.21716 (6) 0.35616 (10) 0.08018 (6) 0.0228 (3)
H19A −0.2268 0.2999 0.0631 0.027*
H19B −0.2301 0.4013 0.0538 0.027*
C20 −0.24847 (6) 0.36647 (10) 0.12203 (6) 0.0224 (3)
H20A −0.2888 0.3504 0.1071 0.027*
H20B −0.2315 0.3266 0.1507 0.027*
C21 −0.29068 (6) 0.51364 (10) 0.11119 (6) 0.0244 (3)
H21 −0.2969 0.4976 0.0744 0.029*
C22 −0.27038 (8) 0.60871 (11) 0.11683 (7) 0.0349 (4)
H22A −0.2335 0.6129 0.1101 0.052*
H22B −0.2667 0.6286 0.1518 0.052*
H22C −0.2982 0.6443 0.0921 0.052*
C23 −0.34947 (7) 0.50708 (11) 0.12156 (7) 0.0296 (4)
H23A −0.3625 0.4475 0.1175 0.044*
H23B −0.3770 0.5432 0.0970 0.044*
H23C −0.3458 0.5263 0.1566 0.044*
C24 −0.23473 (7) 0.46046 (11) 0.20018 (6) 0.0267 (3)
H24 −0.2443 0.5201 0.2081 0.032*
C25 −0.17030 (7) 0.44731 (12) 0.22745 (7) 0.0344 (4)
H25A −0.1482 0.4865 0.2127 0.052*
H25B −0.1598 0.3881 0.2226 0.052*
H25C −0.1623 0.4590 0.2643 0.052*
C26 −0.27080 (8) 0.39859 (13) 0.22335 (7) 0.0381 (4)
H26A −0.3112 0.4076 0.2059 0.057*
H26B −0.2630 0.4103 0.2601 0.057*
H26C −0.2607 0.3392 0.2185 0.057*
C27 −0.12638 (7) 0.22155 (11) 0.30709 (6) 0.0272 (3)
H27A −0.0917 0.1914 0.3261 0.041*
H27B −0.1575 0.2054 0.3209 0.041*
H27C −0.1201 0.2834 0.3108 0.041*
C28 −0.14193 (6) 0.19710 (9) 0.24988 (6) 0.0200 (3)
C29 −0.19634 (6) 0.16570 (10) 0.22532 (6) 0.0229 (3)
H29 −0.2209 0.1629 0.2464 0.027*
C30 −0.22169 (6) 0.13627 (9) 0.17216 (6) 0.0215 (3)
C31 −0.28271 (7) 0.10094 (12) 0.16156 (7) 0.0319 (4)
H31A −0.3098 0.1416 0.1401 0.048*
H31B −0.2913 0.0929 0.1942 0.048*
H31C −0.2857 0.0459 0.1437 0.048*
C32 −0.22305 (6) 0.10384 (10) 0.08364 (6) 0.0232 (3)
H32A −0.2188 0.1442 0.0570 0.028*
H32B −0.2641 0.0960 0.0789 0.028*
C33 −0.19624 (7) 0.01598 (10) 0.07648 (6) 0.0252 (3)
H33A −0.2093 0.0001 0.0396 0.030*
H33B −0.1544 0.0223 0.0865 0.030*
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C34 −0.26656 (7) −0.09638 (10) 0.08128 (6) 0.0269 (3)
H34 −0.2935 −0.0493 0.0654 0.032*
C35 −0.29155 (8) −0.14053 (12) 0.12123 (7) 0.0351 (4)
H35A −0.2909 −0.1002 0.1490 0.053*
H35B −0.2687 −0.1909 0.1356 0.053*
H35C −0.3308 −0.1582 0.1043 0.053*
C36 −0.26749 (8) −0.16028 (11) 0.03701 (7) 0.0367 (4)
H36A −0.2518 −0.1324 0.0120 0.055*
H36B −0.3067 −0.1779 0.0200 0.055*
H36C −0.2446 −0.2107 0.0512 0.055*
C37 −0.16169 (7) −0.11353 (11) 0.13201 (7) 0.0299 (4)
H37 −0.1782 −0.1655 0.1436 0.036*
C38 −0.12600 (8) −0.14521 (12) 0.09636 (8) 0.0420 (5)
H38A −0.1512 −0.1728 0.0658 0.063*
H38B −0.0974 −0.1864 0.1151 0.063*
H38C −0.1071 −0.0963 0.0859 0.063*
C39 −0.12278 (7) −0.06952 (12) 0.18109 (7) 0.0376 (4)
H39A −0.1458 −0.0505 0.2029 0.056*
H39B −0.1040 −0.0201 0.1711 0.056*
H39C −0.0941 −0.1103 0.2002 0.056*
C40 0.47431 (10) 0.18978 (15) 0.26053 (9) 0.0564 (6)
H40A 0.4784 0.1415 0.2849 0.068*
H40B 0.4748 0.2434 0.2801 0.068*
C41 0.41649 (11) 0.18220 (16) 0.21952 (10) 0.0638 (6)
H41A 0.4138 0.1253 0.2030 0.077*
H41B 0.4142 0.2260 0.1927 0.077*
C42 0.36531 (11) 0.19359 (19) 0.24107 (11) 0.0717 (7)
H42A 0.3299 0.1881 0.2130 0.108*
H42B 0.3670 0.2503 0.2568 0.108*
H42C 0.3667 0.1496 0.2670 0.108*
Ca1 −0.107689 (11) 0.224696 (18) 0.140247 (11) 0.01547 (7)
Ca2 0.0000 0.22675 (3) 0.2500 0.01720 (9)
O1 −0.02404 (4) 0.14111 (7) 0.17375 (4) 0.0220 (2)
O2 −0.03891 (4) 0.32665 (6) 0.18186 (4) 0.0243 (2)
O3 −0.10101 (4) 0.20875 (7) 0.22811 (4) 0.0230 (2)
N1 −0.08916 (5) 0.16878 (8) 0.06134 (5) 0.0203 (3)
N3 −0.15417 (5) 0.36245 (8) 0.10367 (5) 0.0199 (3)
N4 −0.24532 (5) 0.45532 (8) 0.14261 (5) 0.0211 (3)
N5 −0.19571 (5) 0.14134 (8) 0.13566 (5) 0.0205 (3)
N6 −0.21080 (5) −0.05430 (8) 0.10712 (5) 0.0231 (3)

Atomic displacement parameters (Å2)

U11 U22 U33 U12 U13 U23

C1 0.0279 (8) 0.0246 (8) 0.0268 (8) 0.0088 (7) 0.0079 (7) 0.0032 (7)
C2 0.0179 (7) 0.0195 (7) 0.0243 (8) 0.0009 (6) 0.0084 (6) 0.0006 (6)
C3 0.0250 (8) 0.0184 (7) 0.0254 (8) 0.0009 (6) 0.0097 (6) −0.0040 (6)
C4 0.0199 (7) 0.0239 (7) 0.0210 (8) −0.0044 (6) 0.0078 (6) −0.0037 (6)
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C5 0.0334 (9) 0.0341 (9) 0.0243 (8) 0.0004 (7) 0.0088 (7) −0.0089 (7)
C6 0.0210 (7) 0.0388 (9) 0.0191 (8) 0.0052 (7) 0.0067 (6) 0.0022 (7)
C7 0.0357 (9) 0.0300 (9) 0.0291 (9) 0.0100 (7) 0.0162 (7) 0.0094 (7)
N2 0.018 (3) 0.026 (4) 0.017 (3) 0.006 (2) 0.005 (2) 0.008 (2)
C8 0.0229 (16) 0.0235 (15) 0.0258 (17) 0.0013 (13) 0.0029 (13) 0.0006 (14)
C9 0.024 (3) 0.033 (2) 0.039 (3) 0.0037 (18) 0.0027 (17) 0.0006 (18)
C10 0.029 (2) 0.030 (2) 0.040 (3) −0.0002 (16) 0.006 (2) −0.0024 (19)
C11 0.0266 (17) 0.0329 (18) 0.0244 (17) −0.0036 (15) 0.0101 (15) 0.0048 (14)
C12 0.053 (4) 0.041 (3) 0.035 (3) −0.010 (2) 0.012 (2) 0.011 (2)
C13 0.057 (3) 0.040 (2) 0.0202 (18) −0.007 (2) 0.012 (2) −0.0016 (17)
N2X 0.016 (2) 0.016 (3) 0.025 (4) 0.005 (2) −0.002 (2) 0.008 (3)
C8X 0.0245 (18) 0.032 (2) 0.036 (2) −0.0019 (15) 0.0021 (16) 0.0067 (17)
C9X 0.033 (4) 0.040 (4) 0.064 (5) −0.016 (3) −0.013 (3) 0.016 (3)
C10X 0.045 (3) 0.033 (3) 0.046 (4) −0.017 (2) −0.003 (3) 0.003 (3)
C11X 0.024 (2) 0.032 (2) 0.0212 (19) −0.0042 (17) 0.0091 (16) 0.0009 (17)
C12X 0.034 (3) 0.037 (3) 0.037 (4) −0.002 (2) 0.014 (3) 0.010 (3)
C13X 0.052 (3) 0.045 (3) 0.039 (3) 0.006 (3) 0.026 (3) −0.001 (2)
C14 0.0286 (9) 0.0257 (8) 0.0438 (11) −0.0079 (7) −0.0030 (8) 0.0064 (8)
C15 0.0229 (7) 0.0188 (7) 0.0240 (8) −0.0014 (6) 0.0058 (6) −0.0005 (6)
C16 0.0250 (8) 0.0203 (7) 0.0275 (8) −0.0006 (6) 0.0088 (6) 0.0047 (6)
C17 0.0253 (8) 0.0233 (7) 0.0193 (7) 0.0055 (6) 0.0080 (6) 0.0033 (6)
C18 0.0297 (9) 0.0322 (9) 0.0388 (10) 0.0048 (7) 0.0074 (8) 0.0149 (8)
C19 0.0212 (7) 0.0228 (7) 0.0217 (8) 0.0046 (6) 0.0022 (6) −0.0019 (6)
C20 0.0186 (7) 0.0218 (7) 0.0253 (8) 0.0025 (6) 0.0042 (6) 0.0005 (6)
C21 0.0254 (8) 0.0248 (8) 0.0216 (8) 0.0084 (6) 0.0051 (6) 0.0003 (6)
C22 0.0398 (10) 0.0262 (8) 0.0407 (10) 0.0090 (7) 0.0153 (8) 0.0039 (8)
C23 0.0226 (8) 0.0339 (9) 0.0298 (9) 0.0076 (7) 0.0035 (7) −0.0038 (7)
C24 0.0269 (8) 0.0306 (8) 0.0205 (8) 0.0075 (7) 0.0038 (6) −0.0038 (7)
C25 0.0292 (9) 0.0407 (10) 0.0278 (9) 0.0077 (8) −0.0005 (7) −0.0041 (8)
C26 0.0384 (10) 0.0504 (11) 0.0282 (9) 0.0082 (9) 0.0142 (8) 0.0058 (8)
C27 0.0299 (8) 0.0321 (8) 0.0224 (8) −0.0029 (7) 0.0118 (7) −0.0007 (7)
C28 0.0221 (7) 0.0192 (7) 0.0204 (7) 0.0032 (6) 0.0087 (6) 0.0029 (6)
C29 0.0233 (7) 0.0233 (7) 0.0255 (8) 0.0000 (6) 0.0125 (6) −0.0003 (6)
C30 0.0187 (7) 0.0179 (7) 0.0279 (8) 0.0008 (6) 0.0069 (6) 0.0016 (6)
C31 0.0242 (8) 0.0374 (9) 0.0366 (10) −0.0066 (7) 0.0128 (7) −0.0051 (8)
C32 0.0230 (7) 0.0239 (7) 0.0210 (8) −0.0053 (6) 0.0036 (6) 0.0002 (6)
C33 0.0299 (8) 0.0230 (8) 0.0231 (8) −0.0057 (6) 0.0085 (6) −0.0032 (6)
C34 0.0280 (8) 0.0236 (8) 0.0249 (8) −0.0069 (6) 0.0013 (7) −0.0014 (6)
C35 0.0347 (9) 0.0349 (9) 0.0336 (10) −0.0143 (8) 0.0069 (8) 0.0010 (8)
C36 0.0478 (11) 0.0270 (8) 0.0298 (9) −0.0089 (8) 0.0031 (8) −0.0035 (7)
C37 0.0304 (8) 0.0251 (8) 0.0313 (9) −0.0035 (7) 0.0046 (7) 0.0025 (7)
C38 0.0419 (10) 0.0336 (10) 0.0508 (12) 0.0071 (8) 0.0140 (9) 0.0006 (9)
C39 0.0293 (9) 0.0445 (10) 0.0333 (10) −0.0067 (8) 0.0006 (7) 0.0039 (8)
C40 0.0796 (17) 0.0473 (12) 0.0545 (14) −0.0031 (12) 0.0389 (13) 0.0011 (11)
C41 0.0844 (18) 0.0534 (14) 0.0609 (16) −0.0170 (13) 0.0331 (14) −0.0008 (12)
C42 0.0645 (16) 0.0838 (19) 0.0715 (18) −0.0185 (14) 0.0270 (14) −0.0046 (15)
Ca1 0.01479 (13) 0.01616 (14) 0.01496 (14) 0.00052 (11) 0.00360 (10) 0.00004 (11)
Ca2 0.01669 (19) 0.01833 (19) 0.0150 (2) 0.000 0.00218 (15) 0.000
O1 0.0220 (5) 0.0237 (5) 0.0185 (5) 0.0056 (4) 0.0030 (4) −0.0033 (4)



supplementary materials

sup-8

O2 0.0258 (5) 0.0174 (5) 0.0238 (6) −0.0037 (4) −0.0020 (4) 0.0033 (4)
O3 0.0185 (5) 0.0346 (6) 0.0168 (5) −0.0012 (4) 0.0066 (4) 0.0012 (4)
N1 0.0177 (6) 0.0253 (6) 0.0180 (6) 0.0001 (5) 0.0053 (5) 0.0008 (5)
N3 0.0184 (6) 0.0217 (6) 0.0195 (6) 0.0032 (5) 0.0055 (5) 0.0001 (5)
N4 0.0202 (6) 0.0211 (6) 0.0207 (7) 0.0047 (5) 0.0041 (5) −0.0005 (5)
N5 0.0211 (6) 0.0186 (6) 0.0215 (6) −0.0020 (5) 0.0058 (5) −0.0003 (5)
N6 0.0239 (6) 0.0206 (6) 0.0228 (7) −0.0057 (5) 0.0039 (5) 0.0005 (5)

Geometric parameters (Å, °)

C1—C2 1.510 (2) C21—N4 1.4691 (19)
C1—H1A 0.9600 C21—C23 1.527 (2)
C1—H1B 0.9600 C21—C22 1.529 (2)
C1—H1C 0.9600 C21—H21 0.9800
C2—O1 1.2953 (17) C22—H22A 0.9600
C2—C3 1.375 (2) C22—H22B 0.9600
C3—C4 1.442 (2) C22—H22C 0.9600
C3—H3 0.9300 C23—H23A 0.9600
C4—N1 1.3066 (19) C23—H23B 0.9600
C4—C5 1.514 (2) C23—H23C 0.9600
C5—H5A 0.9600 C24—N4 1.4824 (19)
C5—H5B 0.9600 C24—C25 1.524 (2)
C5—H5C 0.9600 C24—C26 1.534 (2)
C6—N1 1.4652 (19) C24—H24 0.9800
C6—C7 1.520 (2) C25—H25A 0.9600
C6—H6A 0.9700 C25—H25B 0.9600
C6—H6B 0.9700 C25—H25C 0.9600
C7—N2X 1.431 (12) C26—H26A 0.9600
C7—N2 1.478 (9) C26—H26B 0.9600
C7—H7A 0.9700 C26—H26C 0.9600
C7—H7B 0.9700 C27—C28 1.507 (2)
N2—C11 1.464 (9) C27—H27A 0.9600
N2—C8 1.470 (10) C27—H27B 0.9600
C8—C9 1.520 (5) C27—H27C 0.9600
C8—C10 1.533 (5) C28—O3 1.2974 (17)
C8—H8 0.9800 C28—C29 1.371 (2)
C9—H9A 0.9600 C29—C30 1.441 (2)
C9—H9B 0.9600 C29—H29 0.9300
C9—H9C 0.9600 C30—N5 1.3063 (19)
C10—H10A 0.9600 C30—C31 1.516 (2)
C10—H10B 0.9600 C31—H31A 0.9600
C10—H10C 0.9600 C31—H31B 0.9600
C11—C13 1.524 (5) C31—H31C 0.9600
C11—C12 1.533 (7) C32—N5 1.4663 (19)
C11—H11 0.9800 C32—C33 1.529 (2)
C12—H12A 0.9600 C32—H32A 0.9700
C12—H12B 0.9600 C32—H32B 0.9700
C12—H12C 0.9600 C33—N6 1.4552 (19)
C13—H13A 0.9600 C33—H33A 0.9700
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C13—H13B 0.9600 C33—H33B 0.9700
C13—H13C 0.9600 C34—N6 1.4683 (19)
N2X—C8X 1.469 (12) C34—C35 1.528 (2)
N2X—C11X 1.472 (11) C34—C36 1.528 (2)
C8X—C9X 1.507 (8) C34—H34 0.9800
C8X—C10X 1.545 (7) C35—H35A 0.9600
C8X—H8X 0.9800 C35—H35B 0.9600
C9X—H9X1 0.9600 C35—H35C 0.9600
C9X—H9X2 0.9600 C36—H36A 0.9600
C9X—H9X3 0.9600 C36—H36B 0.9600
C10X—H10D 0.9600 C36—H36C 0.9600
C10X—H10E 0.9600 C37—N6 1.485 (2)
C10X—H10F 0.9600 C37—C39 1.525 (2)
C11X—C13X 1.527 (6) C37—C38 1.538 (2)
C11X—C12X 1.539 (7) C37—H37 0.9800
C11X—H11X 0.9800 C38—H38A 0.9600
C12X—H12D 0.9600 C38—H38B 0.9600
C12X—H12E 0.9600 C38—H38C 0.9600
C12X—H12F 0.9600 C39—H39A 0.9600
C13X—H13D 0.9600 C39—H39B 0.9600
C13X—H13E 0.9600 C39—H39C 0.9600
C13X—H13F 0.9600 C40—C41 1.503 (3)
C14—C15 1.502 (2) C40—C40i 1.505 (4)
C14—H14A 0.9600 C40—H40A 0.9700
C14—H14B 0.9600 C40—H40B 0.9700
C14—H14C 0.9600 C41—C42 1.519 (3)
C15—O2 1.2965 (17) C41—H41A 0.9700
C15—C16 1.372 (2) C41—H41B 0.9700
C16—C17 1.444 (2) C42—H42A 0.9600
C16—H16 0.9300 C42—H42B 0.9600
C17—N3 1.2990 (19) C42—H42C 0.9600
C17—C18 1.519 (2) Ca1—O1 2.3348 (10)
C18—H18A 0.9600 Ca1—O2 2.3107 (10)
C18—H18B 0.9600 Ca1—O3 2.3136 (10)
C18—H18C 0.9600 Ca1—N1 2.4323 (12)
C19—N3 1.4675 (18) Ca1—N3 2.4522 (12)
C19—C20 1.529 (2) Ca1—N5 2.4510 (12)
C19—H19A 0.9700 Ca1—Ca2 3.2931 (3)
C19—H19B 0.9700 Ca2—O1 2.3442 (10)
C20—N4 1.4602 (19) Ca2—O2 2.3490 (10)
C20—H20A 0.9700 Ca2—O3 2.3506 (10)
C20—H20B 0.9700

C2—C1—H1A 109.5 C24—C25—H25A 109.5
C2—C1—H1B 109.5 C24—C25—H25B 109.5
H1A—C1—H1B 109.5 H25A—C25—H25B 109.5
C2—C1—H1C 109.5 C24—C25—H25C 109.5
H1A—C1—H1C 109.5 H25A—C25—H25C 109.5
H1B—C1—H1C 109.5 H25B—C25—H25C 109.5
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O1—C2—C3 125.43 (13) C24—C26—H26A 109.5
O1—C2—C1 115.79 (13) C24—C26—H26B 109.5
C3—C2—C1 118.78 (13) H26A—C26—H26B 109.5
C2—C3—C4 129.94 (14) C24—C26—H26C 109.5
C2—C3—H3 115.0 H26A—C26—H26C 109.5
C4—C3—H3 115.0 H26B—C26—H26C 109.5
N1—C4—C3 123.34 (13) C28—C27—H27A 109.5
N1—C4—C5 122.49 (14) C28—C27—H27B 109.5
C3—C4—C5 114.16 (13) H27A—C27—H27B 109.5
C4—C5—H5A 109.5 C28—C27—H27C 109.5
C4—C5—H5B 109.5 H27A—C27—H27C 109.5
H5A—C5—H5B 109.5 H27B—C27—H27C 109.5
C4—C5—H5C 109.5 O3—C28—C29 125.69 (14)
H5A—C5—H5C 109.5 O3—C28—C27 115.04 (13)
H5B—C5—H5C 109.5 C29—C28—C27 119.26 (13)
N1—C6—C7 111.40 (13) C28—C29—C30 130.49 (13)
N1—C6—H6A 109.3 C28—C29—H29 114.8
C7—C6—H6A 109.3 C30—C29—H29 114.8
N1—C6—H6B 109.3 N5—C30—C29 123.81 (13)
C7—C6—H6B 109.3 N5—C30—C31 122.41 (14)
H6A—C6—H6B 108.0 C29—C30—C31 113.75 (13)
N2X—C7—N2 12.2 (8) C30—C31—H31A 109.5
N2X—C7—C6 116.8 (7) C30—C31—H31B 109.5
N2—C7—C6 111.2 (6) H31A—C31—H31B 109.5
N2X—C7—H7A 97.2 C30—C31—H31C 109.5
N2—C7—H7A 109.4 H31A—C31—H31C 109.5
C6—C7—H7A 109.4 H31B—C31—H31C 109.5
N2X—C7—H7B 115.0 N5—C32—C33 111.92 (12)
N2—C7—H7B 109.4 N5—C32—H32A 109.2
C6—C7—H7B 109.4 C33—C32—H32A 109.2
H7A—C7—H7B 108.0 N5—C32—H32B 109.2
C11—N2—C8 117.5 (8) C33—C32—H32B 109.2
C11—N2—C7 116.2 (6) H32A—C32—H32B 107.9
C8—N2—C7 107.0 (7) N6—C33—C32 113.53 (12)
N2—C8—C9 109.0 (6) N6—C33—H33A 108.9
N2—C8—C10 117.2 (6) C32—C33—H33A 108.9
C9—C8—C10 111.1 (4) N6—C33—H33B 108.9
N2—C8—H8 106.3 C32—C33—H33B 108.9
C9—C8—H8 106.3 H33A—C33—H33B 107.7
C10—C8—H8 106.3 N6—C34—C35 111.27 (13)
C8—C9—H9A 109.5 N6—C34—C36 116.49 (14)
C8—C9—H9B 109.5 C35—C34—C36 109.67 (13)
H9A—C9—H9B 109.5 N6—C34—H34 106.2
C8—C9—H9C 109.5 C35—C34—H34 106.2
H9A—C9—H9C 109.5 C36—C34—H34 106.2
H9B—C9—H9C 109.5 C34—C35—H35A 109.5
C8—C10—H10A 109.5 C34—C35—H35B 109.5
C8—C10—H10B 109.5 H35A—C35—H35B 109.5
H10A—C10—H10B 109.5 C34—C35—H35C 109.5
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C8—C10—H10C 109.5 H35A—C35—H35C 109.5
H10A—C10—H10C 109.5 H35B—C35—H35C 109.5
H10B—C10—H10C 109.5 C34—C36—H36A 109.5
N2—C11—C13 109.0 (6) C34—C36—H36B 109.5
N2—C11—C12 118.9 (6) H36A—C36—H36B 109.5
C13—C11—C12 109.6 (3) C34—C36—H36C 109.5
N2—C11—H11 106.2 H36A—C36—H36C 109.5
C13—C11—H11 106.2 H36B—C36—H36C 109.5
C12—C11—H11 106.2 N6—C37—C39 108.83 (13)
C11—C12—H12A 109.5 N6—C37—C38 115.81 (14)
C11—C12—H12B 109.5 C39—C37—C38 110.75 (14)
H12A—C12—H12B 109.5 N6—C37—H37 107.0
C11—C12—H12C 109.5 C39—C37—H37 107.0
H12A—C12—H12C 109.5 C38—C37—H37 107.0
H12B—C12—H12C 109.5 C37—C38—H38A 109.5
C11—C13—H13A 109.5 C37—C38—H38B 109.5
C11—C13—H13B 109.5 H38A—C38—H38B 109.5
H13A—C13—H13B 109.5 C37—C38—H38C 109.5
C11—C13—H13C 109.5 H38A—C38—H38C 109.5
H13A—C13—H13C 109.5 H38B—C38—H38C 109.5
H13B—C13—H13C 109.5 C37—C39—H39A 109.5
C7—N2X—C8X 124.9 (9) C37—C39—H39B 109.5
C7—N2X—C11X 110.4 (7) H39A—C39—H39B 109.5
C8X—N2X—C11X 115.6 (8) C37—C39—H39C 109.5
N2X—C8X—C9X 110.4 (6) H39A—C39—H39C 109.5
N2X—C8X—C10X 114.0 (7) H39B—C39—H39C 109.5
C9X—C8X—C10X 110.3 (5) C41—C40—C40i 114.8 (3)
N2X—C8X—H8X 107.3 C41—C40—H40A 108.6
C9X—C8X—H8X 107.3 C40i—C40—H40A 108.6
C10X—C8X—H8X 107.3 C41—C40—H40B 108.6
C8X—C9X—H9X1 109.5 C40i—C40—H40B 108.6
C8X—C9X—H9X2 109.5 H40A—C40—H40B 107.5
H9X1—C9X—H9X2 109.5 C40—C41—C42 113.6 (2)
C8X—C9X—H9X3 109.5 C40—C41—H41A 108.8
H9X1—C9X—H9X3 109.5 C42—C41—H41A 108.8
H9X2—C9X—H9X3 109.5 C40—C41—H41B 108.8
C8X—C10X—H10D 109.5 C42—C41—H41B 108.8
C8X—C10X—H10E 109.5 H41A—C41—H41B 107.7
H10D—C10X—H10E 109.5 C41—C42—H42A 109.5
C8X—C10X—H10F 109.5 C41—C42—H42B 109.5
H10D—C10X—H10F 109.5 H42A—C42—H42B 109.5
H10E—C10X—H10F 109.5 C41—C42—H42C 109.5
N2X—C11X—C13X 113.9 (6) H42A—C42—H42C 109.5
N2X—C11X—C12X 113.4 (7) H42B—C42—H42C 109.5
C13X—C11X—C12X 111.2 (4) O2—Ca1—O3 76.06 (4)
N2X—C11X—H11X 105.8 O2—Ca1—O1 76.59 (4)
C13X—C11X—H11X 105.8 O3—Ca1—O1 76.13 (4)
C12X—C11X—H11X 105.8 O2—Ca1—N1 111.34 (4)
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C11X—C12X—H12D 109.5 O3—Ca1—N1 149.69 (4)
C11X—C12X—H12E 109.5 O1—Ca1—N1 77.25 (4)
H12D—C12X—H12E 109.5 O2—Ca1—N5 149.95 (4)
C11X—C12X—H12F 109.5 O3—Ca1—N5 78.25 (4)
H12D—C12X—H12F 109.5 O1—Ca1—N5 111.92 (4)
H12E—C12X—H12F 109.5 N1—Ca1—N5 98.70 (4)
C11X—C13X—H13D 109.5 O2—Ca1—N3 77.88 (4)
C11X—C13X—H13E 109.5 O3—Ca1—N3 112.38 (4)
H13D—C13X—H13E 109.5 O1—Ca1—N3 150.05 (4)
C11X—C13X—H13F 109.5 N1—Ca1—N3 97.92 (4)
H13D—C13X—H13F 109.5 N5—Ca1—N3 98.02 (4)
H13E—C13X—H13F 109.5 O2—Ca1—Ca2 45.51 (3)
C15—C14—H14A 109.5 O3—Ca1—Ca2 45.54 (2)
C15—C14—H14B 109.5 O1—Ca1—Ca2 45.38 (3)
H14A—C14—H14B 109.5 N1—Ca1—Ca2 118.30 (3)
C15—C14—H14C 109.5 N5—Ca1—Ca2 119.69 (3)
H14A—C14—H14C 109.5 N3—Ca1—Ca2 119.62 (3)
H14B—C14—H14C 109.5 O1—Ca2—O1ii 111.99 (5)

O2—C15—C16 125.71 (14) O1—Ca2—O2ii 167.31 (4)

O2—C15—C14 115.18 (13) O1ii—Ca2—O2ii 75.68 (4)
C16—C15—C14 119.11 (14) O1—Ca2—O2 75.68 (4)
C15—C16—C17 130.12 (14) O1ii—Ca2—O2 167.31 (4)

C15—C16—H16 114.9 O2ii—Ca2—O2 98.76 (5)
C17—C16—H16 114.9 O1—Ca2—O3 75.24 (3)
N3—C17—C16 123.50 (13) O1ii—Ca2—O3 97.10 (4)

N3—C17—C18 123.25 (14) O2ii—Ca2—O3 114.69 (4)
C16—C17—C18 113.24 (13) O2—Ca2—O3 74.63 (4)
C17—C18—H18A 109.5 O1—Ca2—O3ii 97.10 (3)

C17—C18—H18B 109.5 O1ii—Ca2—O3ii 75.24 (3)

H18A—C18—H18B 109.5 O2ii—Ca2—O3ii 74.63 (4)

C17—C18—H18C 109.5 O2—Ca2—O3ii 114.69 (4)

H18A—C18—H18C 109.5 O3—Ca2—O3ii 166.53 (6)
H18B—C18—H18C 109.5 O1—Ca2—Ca1 45.15 (2)
N3—C19—C20 110.76 (12) O1ii—Ca2—Ca1 133.99 (3)

N3—C19—H19A 109.5 O2ii—Ca2—Ca1 136.46 (3)
C20—C19—H19A 109.5 O2—Ca2—Ca1 44.56 (2)
N3—C19—H19B 109.5 O3—Ca2—Ca1 44.63 (2)
C20—C19—H19B 109.5 O3ii—Ca2—Ca1 135.18 (2)

H19A—C19—H19B 108.1 O1—Ca2—Ca1ii 133.99 (3)

N4—C20—C19 112.84 (12) O1ii—Ca2—Ca1ii 45.15 (2)

N4—C20—H20A 109.0 O2ii—Ca2—Ca1ii 44.56 (2)

C19—C20—H20A 109.0 O2—Ca2—Ca1ii 136.46 (3)

N4—C20—H20B 109.0 O3—Ca2—Ca1ii 135.18 (2)

C19—C20—H20B 109.0 O3ii—Ca2—Ca1ii 44.63 (2)
H20A—C20—H20B 107.8 Ca1—Ca2—Ca1 178.905 (17)
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N4—C21—C23 115.67 (13) C2—O1—Ca1 129.03 (9)
N4—C21—C22 111.04 (13) C2—O1—Ca2 141.40 (9)
C23—C21—C22 109.44 (13) Ca1—O1—Ca2 89.47 (3)
N4—C21—H21 106.7 C15—O2—Ca1 127.83 (9)
C23—C21—H21 106.7 C15—O2—Ca2 141.58 (9)
C22—C21—H21 106.7 Ca1—O2—Ca2 89.93 (4)
C21—C22—H22A 109.5 C28—O3—Ca1 129.24 (9)
C21—C22—H22B 109.5 C28—O3—Ca2 140.91 (9)
H22A—C22—H22B 109.5 Ca1—O3—Ca2 89.82 (3)
C21—C22—H22C 109.5 C4—N1—C6 119.69 (13)
H22A—C22—H22C 109.5 C4—N1—Ca1 126.46 (10)
H22B—C22—H22C 109.5 C6—N1—Ca1 112.81 (9)
C21—C23—H23A 109.5 C17—N3—C19 120.03 (12)
C21—C23—H23B 109.5 C17—N3—Ca1 125.30 (9)
H23A—C23—H23B 109.5 C19—N3—Ca1 114.12 (9)
C21—C23—H23C 109.5 C20—N4—C21 113.84 (12)
H23A—C23—H23C 109.5 C20—N4—C24 114.37 (12)
H23B—C23—H23C 109.5 C21—N4—C24 115.50 (12)
N4—C24—C25 109.12 (13) C30—N5—C32 120.04 (12)
N4—C24—C26 116.05 (13) C30—N5—Ca1 126.39 (10)
C25—C24—C26 110.30 (14) C32—N5—Ca1 113.15 (9)
N4—C24—H24 107.0 C33—N6—C34 113.61 (12)
C25—C24—H24 107.0 C33—N6—C37 114.16 (12)
C26—C24—H24 107.0 C34—N6—C37 116.29 (12)
Symmetry codes: (i) −x+1, y, −z+1/2; (ii) −x, y, −z+1/2.
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Fig. 1


