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In the title compound, C3,H3,N,O-, the methyl group and
methylene H atoms of the ethoxycarbonyl substituent are
disordered over two positions with site occupancy factors for
the major and minor conformers of 0.594 (8) and 0.406 (8),
respectively. The unsubstituted ring of the pyrrolizine ring
system exhibits a twist conformation, the other an envelope
conformation. In the crystal structure, molecules are linked
through C—H-.-O hydrogen bonds; intramolecular C—
H- - -O interactions are also observed.

Related literature

For related literature, see: Allen et al. (1987); Alonso et al.
(2002); Aoyama et al. (2001); Chande et al. (2005); Cremer &
Pople (1975); Escolano & Jones (2000); Halve et al. (2007);
Kamala et al. (2008); Nardelli (1983); Pinna et al. (2002);
Poornachandran & Raghunathan (2006); Raj & Raghunathan
(2001); Raj et al. (2003).
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Experimental
Crystal data
C3,H3,N,0, vV =29215 (3) A®
M, = 580.62 Z=4

Monoclinic, P2, /n
a=124776 (7) A

b = 12.4946 (6) A

¢ =19.4958 (11) A
B =106.013 (3)°

Mo Ko radiation

# =009 mm™
T=293(2)K

0.30 x 0.20 x 0.20 mm

Data collection

Bruker Kappa APEXII
diffractometer

Absorption correction: multi-scan
(Blessing, 1995)
Tinin = 0.973, Tpax = 0.982

66713 measured reflections
7446 independent reflections
4654 reflections with 7 > 20(1)
Rine = 0.037

Refinement

R[F?* > 20(F?)] = 0.057
WwR(F?) = 0225
§=0.92

7446 reflections

395 parameters

H-atom parameters constrained
APmax = 070 ¢ A3

ApPmin = —025 ¢ A3

Table 1 .

Hydrogen-bond geometry (A, °).

D—H---A D—H H---A D---A D—H---A
C2—H2.--06 0.98 245 3.151 (3) 129
C26—H26---0O1" 0.93 2.50 3.390 (4) 160
C8—HB8A- --06 0.97 2.50 3.166 (4) 126
C10—HI10---02 0.98 224 2.987 (3) 132
C29—H29---0O1 0.93 2.40 3.024 (3) 125

Symmetry codes: (i) —x+ 4,y — 1 —z 4+ 5% (i) —x, =y + 1, —z.

Data collection: APEX?2 (Bruker, 2004); cell refinement: APEX2
and SAINT (Bruker, 2004); data reduction: SAINT and XPREP
(Bruker, 2004); program(s) used to solve structure: SHELXSS86
(Sheldrick, 2008); program(s) used to refine structure: SHELXL97
(Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 1997);
software used to prepare material for publication: PLATON (Spek,
2003).
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Ethyl 1'-[1-(4-methoxyphenyl)-3-phenoxy-4-phenylazetidin-1-yl]-1,3-
dioxo-2',3',5',6',7',7a’-hexahydroindan-2-spiro-3'-1'H-pyrrolizine-2'-carboxyl-
ate

E. Theboral Sugi Kamala, S. Nirmala, L. Sudha, N. Arumugam and R. Raghunathan

S1. Comment

Pyrrolidine derivatives are widely used as organic catalysts and also serve as important structural units in biologically
active molecules. Pyrrolidine derivatives, apart from displaying important biological activities (Pinna ef al., 2002;
Escolano & Jones, 2000), are present in natural products such as cephalotoxin, kainic acid, domoic acid and quinocarcin.
The cycloaddition of azomethine ylides to dipolarophiles with exocyclic double bonds affords spiro-pyrrolidines (Raj &
Raghunathan, 2001; Poornachandran & Raghunathan, 2006), which display important biological activities (Raj et al.,
2003). In view of their very good antimycobacterial activity,synthesis of spiro compounds has drawn considerable
attention from chemists (Chande et al., 2005). The azetidinone ring system is the common structural feature of a number
of broad spectrum f-lactam antibiotics (Halve et al., 2007) and also possesses other pharmalogical properties (Aoyama et
al., 2001). They are precursors of a,a-disubstituted f-amino acids (Alonso ef al.,2002).

Fig. 1 shows the ORTEP (Farrugia, 1997) plot of compound (I). Bond lengths and angles are comparable with other
reported values (Allen et al.,1987; Kamala et al.,2008). The atom C21 is disordered.

In the molecule the five membered rings N2/C5/C4/C10/C9 and C9/C11/C12/C17/C18 exhibit envelope conformation
with envelopes on C10 and C9 respectively with the assymetry parameters (Nardelli,1983) AC(C10)/C(9) =
2.3 (2)/1.2 (2) and with the puckering parameters (Cremer and Pople,1975) g2 = 0.368 (2) A/ 0.113 (2)A and ¢2
=104.4 (3)° / 184.2 (12)°. The pyrrolidine ring N2/C5—CS8 exhibits twist conformation with assymetry parameter AC,
(N2) =3.1 (3), and with the puckering parameters g2 = 0.365 (3) A, ¢2 = 272.4 (4)°.

The sum of bond angles around N1 [354.96°] and that around atom N2 [343.25°] indicate sp® hybridizations. The
azetidinone ring is almost perpendicular to the pyrrolidine ring N2/C4/C5/C9/C10 making a dihedral angle of 88.70 (8)°.
The other pyrrolidine ring N2/C5—C8 makes a dihedral angle of 80.15 (6)° with the central £ lactam moiety while that
of the phenyl ring is 60.19 (9)°.

In the crystal packing, atoms O1 and O6 are involved in intermolecular C - H---O interactions and atoms O1 and O2 are

involved in intramolecular C - H:--O interactions.

S$2. Experimental

To a solution of ninhydrin (1 mmol), proline (1 mmol) in dry acetonitrile (10 ml) was added S-azetidinyl crotonic ester (1
mmol) under nitrogen atmosphere. The solution was refluxed for 2—-3 h. After completion of reaction the solvent was
distilled off under reduced pressure. The crude product was purified by column chromatography using hexane: ethyl-

acetate (8:2) as eluent. The product was crystallized by ethylacetate.
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S3. Refinement

Atom C21 is disordered over two positions (C21A/C21B), with refined occupancies of 0.594 (8) and 0.406 (8). H atoms
were placed in idealized positions and allowed to ride on their parent atoms, with C-H = 0.93 or 0.96 A and U,,(H)= 1.2
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The molecular structure of (I) with 30% probability displacement ellipsoids.
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Figure 2

The packing of the molecules viewed along b axis.

Ethyl 1'-[1-(4-methoxyphenyl)-3-phenoxy-4-phenylazetidin-1-yl]-1,3-dioxo- 2',3',5',6',7',7a’-hexahydroindan-2-

spiro-3'-1'"H-pyrrolizine-2’'-carboxylate

Crystal data

C3sH3N, 05

M, =580.62
Monoclinic, P2/n
Hall symbol: -P 2yn
a=12.4776 (7) A
b=12.4946 (6) A
c=19.4958 (1) A
£=106.013 (3)°
V=292153)A3
Z=4

F(000) = 1224
D,=1.320 Mg m™

Mo Ko radiation, 2 =0.71073 A

Cell parameters from 66713 reflections
0=2.0-28.7°

4 =0.09 mm™!

T=293K

Prism, colourless

0.30 x 0.20 x 0.20 mm
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Data collection

Bruker Kappa APEXII
diffractometer

Radiation source: fine-focus sealed tube

Graphite monochromator

w and ¢ scan

Absorption correction: multi-scan
(Blessing, 1995)

Tin = 0.973, Thax = 0.982

Refinement

Refinement on F?

Least-squares matrix: full

R[F?>20(F%)] = 0.057

WR(F?) =0.225

§=0.92

7446 reflections

395 parameters

0 restraints

Primary atom site location: structure-invariant
direct methods

Special details

66713 measured reflections
7446 independent reflections
4654 reflections with 7> 20(1)
Ry =0.037

Ormax = 28.7°, Oumin = 2.0°
h=-16—16

k=-16—16

[=-26—26

Secondary atom site location: difference Fourier
map

Hydrogen site location: inferred from
neighbouring sites

H-atom parameters constrained

w=1/[c*(F,?) + (0.1376P)* + 1.4238P]
where P = (F,2 + 2F2)/3

(A/6)max < 0.001

Apmax=0.70 e A7

Appin=—0.25e A

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 matrix. 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 1.s. planes.

Refinement. Refinement of F? against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F?,
conventional R-factors R are based on F, with F set to zero for negative F2. The threshold expression of F? > o(F?) 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 (42)

X y z Uio™/Ueq Occ. (<1)
Cl 0.10567 (17) 0.74081 (19) 0.12572 (12) 0.0482 (5)
2 0.20897 (17) 0.67935 (17) 0.16633 (12) 0.0457 (5)
H2 0.1884 0.6121 0.1852 0.055*
C3 0.22628 (15) 0.76987 (17) 0.22302 (11) 0.0414 (4)
H3 0.2171 0.7419 0.2680 0.050%*
C4 0.32801 (15) 0.84224 (16) 0.23708 (10) 0.0386 (4)
H4 0.3175 0.9013 0.2676 0.046*
cs 0.43512 (16) 0.78329 (19) 0.27532 (11) 0.0456 (5)
HS5 0.4292 0.7084 0.2598 0.055%*
C6 0.4746 (2) 0.7876 (3) 0.35635 (13) 0.0686 (8)
H6A 0.4487 0.7259 0.3775 0.082*
H6B 0.4493 0.8524 0.3745 0.082*
c7 0.6006 (3) 0.7866 (3) 0.37091 (16) 0.0828 (9)
H7A 0.6364 0.8171 0.4173 0.099*
H7B 0.6280 0.7143 0.3691 0.099*
Cs 0.6216 (2) 0.8539 (3) 0.31244 (15) 0.0715 (8)
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HSA
HSB
C9
Cl10
HI10
Cl11
Cl12
C13
HI13
Cl4
H14
C15
H15
Cl6
HI16
C17
C18
C19
C20
H20A
H20B
H20C
H20D
C21A
H21A
H21B
H21C
C21B
H21D
H21E
H21F
C22
C23
H23
C24
H24
C25
H25
C26
H26
C27
H27
C28
C29
H29
C30
H30
C31

0.6283
0.6893
0.48118 (15)
0.35503 (15)
0.3473
0.49581 (16)
0.53156 (17)
0.5449 (2)
0.5286
0.5828 (3)
0.5923
0.6071 (3)
0.6333
0.5934 (2)
0.6095
0.55463 (16)
0.53427 (16)
0.28198 (16)
0.1937 (3)
0.1358
0.1582
0.2032
0.2132
0.2620 (3)
0.2156
0.3185
0.2966
0.0759 (8)
0.0275
0.0571
0.0672
0.27365 (19)
0.3552 (2)
0.4182
0.3422 (3)
0.3968
0.2488 (4)
0.2407
0.1680 (3)
0.1052
0.1798 (2)
0.1246
0.03902 (16)
~0.07248 (19)
—0.0927
~0.1525 (2)
-0.2271
~0.12380 (17)

0.9288
0.8315
0.91979 (17)
0.88984 (16)
0.8337
1.03640 (19)
1.10040 (19)
1.2101 (2)
1.2553
1.2501 (3)
1.3235
1.1836 (3)
1.2131
1.0753 (2)
1.0307
1.03373 (19)
0.92134 (18)
0.98272 (18)
1.0703 (3)
1.0866
1.0475
1.1346
1.0867
1.1658 (3)
1.2225
1.1494
1.1881
1.0331 (10)
1.0881
1.0175
0.9697
0.58488 (18)
0.5747 (2)
0.6181
0.4997 (4)
0.4920
0.4355 (4)
0.3848
0.4462 (3)
0.4025
0.5210 (2)
0.5290
0.87881 (18)
0.8653 (2)
0.8169
0.9233 (3)
0.9139
0.9960 (2)

0.3259
0.3013
0.20062 (11)
0.17155 (10)
0.1354
0.22699 (12)
0.17360 (12)
0.17030 (17)
0.2040
0.11582 (19)
0.1126
0.06565 (17)
0.0296
0.06794 (14)
0.0339
0.12275 (11)
0.13783 (11)
0.13906 (11)
0.03029 (16)
0.0532
-0.0182
0.0593
—0.0134
0.02972 (16)
0.0044
0.0065
0.0779
0.0133 (6)
—0.0123
0.0568
~0.0155
0.08017 (12)
0.04537 (14)
0.0576
~0.00750 (19)
—0.0314
~0.0256 (2)
~0.0616
0.00915 (19)
~0.0030
0.06166 (15)
0.0850
0.19790 (11)
0.16113 (14)
0.1235
0.18030 (15)
0.1557
0.23592 (13)

0.086*
0.086*
0.0413 (4)
0.0383 (4)
0.046*
0.0470 (5)
0.0493 (5)
0.0686 (7)
0.082*
0.0835 (9)
0.100%
0.0780 (9)
0.094*
0.0607 (6)
0.073*
0.0468 (5)
0.0443 (5)
0.0425 (4)
0.0873 (10)
0.105*
0.105*
0.105*
0.105*
0.107 (3)
0.161*
0.161%
0.161*
0.122 (5)
0.184*
0.184*
0.184*
0.0491 (5)
0.0640 (7)
0.077*
0.0970 (12)
0.116*
0.1091 (14)
0.131*
0.0888 (10)
0.107*
0.0627 (6)
0.075*
0.0432 (5)
0.0612 (7)
0.073*
0.0716 (8)
0.086*
0.0521 (5)

0.594 (8)
0.594 (8)
0.406 (8)
0.406 (8)
0.594 (8)
0.594 (8)
0.594 (8)
0.594 (8)
0.406 (8)
0.406 (8)
0.406 (8)
0.406 (8)
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C32 —0.01383 (18) 1.0081 (2) 0.27267 (13) 0.0539 (6)
H32 0.0064 1.0560 0.3105 0.065*
C33 0.06725 (17) 0.9490 (2) 0.25347 (13) 0.0541 (6)
H33 0.1417 0.9573 0.2788 0.065*
C34 —0.1843 (2) 1.1296 (3) 0.30349 (17) 0.0733 (8)
H34A —0.2519 1.1612 0.3083 0.110%*
H34B —0.1390 1.1839 0.2905 0.110%
H34C —0.1442 1.0979 0.3480 0.110%
N1 0.11960 (13) 0.81469 (15) 0.17864 (9) 0.0434 (4)
N2 0.52356 (13) 0.83599 (16) 0.25133 (9) 0.0475 (4)
01 0.03516 (15) 0.73016 (17) 0.06980 (10) 0.0708 (5)
02 0.29362 (12) 0.66240 (13) 0.13240 (9) 0.0511 (4)
03 0.26535 (15) 0.98497 (17) 0.06915 (9) 0.0666 (5)
04 0.24443 (15) 1.04707 (14) 0.17193 (10) 0.0616 (5)
05 0.55371 (16) 0.84351 (15) 0.10714 (10) 0.0639 (5)
06 0.48258 (15) 1.06910 (16) 0.28235 (10) 0.0658 (5)
07 —0.21005 (14) 1.05041 (18) 0.25026 (11) 0.0750 (6)
Atomic displacement parameters (42)

Ull U22 U’33 U12 U|3 U23
Cl 0.0365 (10) 0.0494 (12) 0.0561 (12) —0.0029 (9) 0.0085 (9) —0.0051 (10)
C2 0.0376 (10) 0.0395 (11) 0.0607 (12) —0.0051 (8) 0.0145 (9) —0.0032 (9)
C3 0.0311 (9) 0.0451 (11) 0.0476 (10) —0.0006 (8) 0.0102 (8) 0.0025 (9)
C4 0.0309 (8) 0.0410 (11) 0.0427 (10) —0.0004 (7) 0.0084 (7) —0.0009 (8)
C5 0.0338 (9) 0.0499 (12) 0.0512 (11) 0.0008 (8) 0.0083 (8) 0.0021 (9)
C6 0.0541 (14) 0.101 (2) 0.0501 (13) 0.0124 (14) 0.0131 (11) 0.0156 (14)
C7 0.0630 (17) 0.109 (3) 0.0643 (17) —0.0003 (17) —0.0024 (13) 0.0053 (17)
C8 0.0395 (12) 0.100 (2) 0.0647 (15) —0.0042 (13) —0.0028 (11) 0.0059 (15)
Cc9 0.0309 (9) 0.0485 (12) 0.0448 (10) —0.0033 (8) 0.0109 (7) —0.0059 (9)
C10 0.0308 (8) 0.0401 (10) 0.0425 (10) —0.0036 (7) 0.0077 (7) —0.0026 (8)
Cl1 0.0322 (9) 0.0539 (13) 0.0558 (12) —0.0035 (9) 0.0135 (8) —0.0120 (10)
C12 0.0351 (10) 0.0510 (13) 0.0590 (13) —0.0064 (9) 0.0085 (9) —0.0057 (10)
C13 0.0658 (16) 0.0542 (15) 0.0807 (18) —0.0097 (12) 0.0118 (14) —0.0094 (13)
Cl4 0.089 (2) 0.0647 (18) 0.090 (2) —0.0250 (16) 0.0134 (18) 0.0087 (17)
C15 0.0711 (18) 0.087 (2) 0.0725 (18) —0.0257 (16) 0.0138 (14) 0.0177 (17)
Clé6 0.0476 (12) 0.0776 (18) 0.0566 (13) —0.0120 (12) 0.0137 (10) 0.0049 (12)
C17 0.0311 (9) 0.0563 (13) 0.0512 (11) —0.0050 (9) 0.0086 (8) 0.0012 (10)
C18 0.0327 (9) 0.0529 (12) 0.0485 (11) 0.0011 (8) 0.0131 (8) —0.0045 (9)
C19 0.0340 (9) 0.0434 (11) 0.0495 (11) —0.0026 (8) 0.0105 (8) 0.0019 (9)
C20 0.088 (2) 0.098 (3) 0.0670 (17) 0.0316 (19) 0.0052 (15) 0.0254 (17)
C21A 0.133 (6) 0.068 (4) 0.107 (5) 0.023 (4) 0.011 (4) 0.022 (3)
C21B 0.080 (6) 0.141 (10) 0.129 (9) 0.019 (6) 0.001 (6) 0.055 (8)
C22 0.0487 (11) 0.0448 (12) 0.0528 (12) —0.0033 (9) 0.0123 (9) —0.0031 (10)
C23 0.0611 (14) 0.0724 (18) 0.0618 (14) —0.0109 (13) 0.0226 (12) —0.0083 (13)
C24 0.100 (2) 0.118 (3) 0.089 (2) —0.022 (2) 0.053 (2) —0.040 (2)
C25 0.130 (3) 0.118 (3) 0.094 (2) —0.044 (3) 0.054 (2) —0.059 (2)
C26 0.091 (2) 0.086 (2) 0.094 (2) —0.0354 (18) 0.0343 (19) —0.0377 (19)
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Cc27 0.0583 (14) 0.0573 (15) 0.0752 (16) —0.0134 (12) 0.0231 (12) —-0.0146 (13)
C28 0.0328 (9) 0.0461 (11) 0.0500 (11) 0.0008 (8) 0.0103 (8) 0.0046 (9)
C29 0.0388 (11) 0.0800 (18) 0.0580 (13) 0.0066 (11) 0.0023 (10) -0.0167 (12)
C30 0.0341 (11) 0.100 (2) 0.0713 (16) 0.0126 (12) —=0.0011 (11) —-0.0178 (15)
C31 0.0366 (10) 0.0601 (14) 0.0599 (13) 0.0074 (9) 0.0137 (9) 0.0025 (11)
C32 0.0401 (11) 0.0583 (14) 0.0641 (14) —0.0066 (10) 0.0155 (10) —0.0128 (11)
C33 0.0306 (9) 0.0584 (14) 0.0709 (15) —0.0067 (9) 0.0098 (9) —0.0141 (12)
C34 0.0636 (16) 0.082 (2) 0.0797 (19) 0.0160 (14) 0.0285 (14) —-0.0077 (15)
N1 0.0304 (8) 0.0476 (10) 0.0494 (9) —-0.0001 (7) 0.0061 (7) —0.0033 (8)
N2 0.0293 (8) 0.0623 (12) 0.0488 (10) 0.0019 (7) 0.0073 (7) 0.0034 (8)
0O1 0.0556 (10) 0.0786 (13) 0.0656 (11) 0.0073 (9) —0.0046 (8) —0.0213 (10)
02 0.0393 (7) 0.0479 (9) 0.0687 (10) —0.0074 (6) 0.0192 (7) —=0.0137 (7)
03 0.0678 (11) 0.0783 (13) 0.0503 (9) 0.0240 (9) 0.0105 (8) 0.0119 (9)
04 0.0674 (11) 0.0517 (10) 0.0673 (11) 0.0153 (8) 0.0215 (9) 0.0030 (8)
05 0.0721 (11) 0.0602 (11) 0.0690 (11) 0.0061 (9) 0.0357 (9) —0.0104 (9)
06 0.0601 (10) 0.0743 (12) 0.0706 (11) —-0.0127 (9) 0.0307 (9) —-0.0277 (9)
07 0.0414 (9) 0.0941 (15) 0.0896 (13) 0.0143 (9) 0.0183 (9) —0.0205 (11)
Geometric parameters (A, ©)

C1—o0l 1.205 (3) C19—04 1.201 (3)

CI—NI1 1.359 (3) C19—03 1.321 (3)

Cl—C2 1.522 (3) C20—C21B 1.489 (11)
C2—02 1.408 (2) C20—03 1.462 (3)

C2—C3 1.554 (3) C20—C21A 1.4690

C2—H2 0.9800 C20—H20A 0.9700

C3—NI1 1.483 (3) C20—H20B 0.9700

C3—C4 1.521 (3) C20—H20C 0.9700

C3—H3 0.9800 C20—H20D 0.9700

C4—C10 1.529 (3) C21A—H21A 0.9600

C4—C5 1.528 (3) C21A—H21B 0.9600

C4—H4 0.9800 C21A—H21C 0.9600

C5—N2 1.468 (3) C21B—H21D 0.9600

C5—Ce6 1.520 (3) C21B—H21E 0.9600

C5—H5 0.9800 C21B—H21F 0.9600

C6—C7 1.519 (4) C22—C23 1.376 (3)
C6—H6A 0.9700 C22—02 1.377 (3)
C6—HO6B 0.9700 C22—C27 1.380 (3)

C7—C8 1.497 (4) C23—C24 1.369 (4)
C7—H7A 0.9700 C23—H23 0.9300

C7—H7B 0.9700 C24—C25 1.378 (5)

C8—N2 1.470 (3) C24—H24 0.9300

C8—HSA 0.9700 C25—C26 1.368 (5)
C8—HS8B 0.9700 C25—H25 0.9300

C9—N2 1.437 (3) C26—C27 1.364 (4)
C9—C11 1.539 (3) C26—H26 0.9300

C9—C18 1.544 (3) C27—H27 0.9300

C9—C10 1.564 (3) C28—C33 1.363 (3)
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C10—C19
C10—H10
C11—06

Cl11—C12
Cl12—C13
C12—C17
C13—Cl14
C13—H]13
C14—C15
Cl14—H14
C15—Cl16
C15—HI15
Cl6—C17
Cl6—H16
C17—C18
C18—05

0O1—CI1—N1
01—Cl1—C2
NI—Cl1—C2
02—C2—Cl1
02—C2—C3
C1—C2—C3
02—C2—H2
Cl—C2—H2
C3—C2—H2
NI—C3—C4
NI—C3—C2
C4—C3—C2
N1I—C3—H3
C4—C3—H3
C2—C3—H3
C3—C4—C10
C3—C4—C5
C10—C4—C5
C3—C4—H4
C10—C4—H4
C5—C4—H4
N2—C5—C6
N2—C5—C4
Co—C5—C4
N2—C5—H5
C6—C5—HS
C4—C5—HS
C5—C6—C7

C5—C6—H6A
C7—C6—H6A

C5—C6—H6B

1.503 (3)
0.9800
1.207 (3)
1.476 (3)
1.385 (4)
1.385 (3)
1.370 (5)
0.9300
1.379 (5)
0.9300
1.367 (4)
0.9300
1.389 (3)
0.9300
1.471 (3)
1.201 (3)

132.1 (2)
135.9 (2)
92.01 (17)
117.96 (19)
117.93 (16)
86.24 (16)
110.9

110.9

110.9
116.81 (17)
86.19 (15)
120.41 (17)
110.4

110.4

110.4
116.51 (16)
112.06 (17)
103.33 (15)
108.2

108.2
108.2
105.00 (18)
105.16 (17)
118.62 (19)
109.2
109.2

109.2

102.5 (2)
111.3

111.3

111.3

C28—C29
C28—NI1
C29—C30
C29—H29
C30—C31
C30—H30
C31—07
C31—C32
C32—C33
C32—H32
C33—H33
C34—07
C34—H34A
C34—H34B
C34—H34C

C21B—C20—03

C21B—C20—C21A
03—C20—C21A

C21B—C20—H20A
03—C20—H20A

C21A—C20—H20A
C21B—C20—H20B
03—C20—H20B

C21A—C20—H20B
H20A—C20—H20B
C21B—C20—H20C
03—C20—H20C

C21A—C20—H20C
H20A—C20—H20C
H20B—C20—H20C
C21B—C20—H20D
03—C20—H20D

C21A—C20—H20D
H20A—C20—H20D
H20B—C20—H20D
H20C—C20—H20D
C20—C21A—H21A
C20—C21A—H21B

H21A—C21A—H21B

C20—C21A—H21C

H21A—C21A—H21C

H21B—C21A—H21C
C20—C21B—H21D
C20—C21B—H21E
H21D—C21B—H21E
C20—C21B—H2I1F

1.388 (3)
1.415 (3)
1.366 (4)
0.9300
1.384 (4)
0.9300
1.365 (3)
1.370 (3)
1.385 (3)
0.9300
0.9300
1.405 (4)
0.9600
0.9600
0.9600

108.2 (5)
142.3 (5)
108.85 (17)
49.7
109.9
109.9
62.3
109.9
109.9
108.3
110.1
110.1
49.7
62.9
139.5
110.1
110.1
62.2
139.5
50.5
108.4
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
109.5
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C7—C6—H6B 111.3 H21D—C21B—H21F 109.5
H6A—C6—H6B 109.2 H21E—C21B—H21F 109.5
C8—C7—C6 104.1 (2) C23—C22—02 115.0 (2)
C8—C7—H7A 110.9 C23—C22—C27 120.5 (2)
C6—C7—HTA 110.9 02—C22—C27 124.6 (2)
C8—C7—H7B 110.9 C22—C23—C24 119.0 (3)
C6—C7—H7B 110.9 C22—C23—H23 120.5
H7A—C7—H7B 109.0 C24—C23—H23 120.5
N2—C8—C7 104.5 (2) C23—C24—C25 120.5 (3)
N2—C8—HSA 110.9 C23—C24—H24 119.7
C7—C8—HS8A 110.9 C25—C24—H24 119.7
N2—C8—HSB 110.9 C26—C25—C24 120.2 (3)
C7—C8—HSB 110.9 C26—C25—H25 119.9
HSA—C8—HSB 108.9 C24—C25—H25 119.9
N2—C9—Cl1 118.21 (17) C25—C26—C27 119.8 (3)
N2—C9—CI8 113.43 (17) C25—C26—H26 120.1
Cl11—C9—C18 102.45 (17) C27—C26—H26 120.1
N2—C9—C10 102.57 (16) C26—C27—C22 120.1 (3)
C11—C9—C10 111.24 (16) C26—C27—H27 120.0
C18—C9—C10 108.94 (16) C22—C27—H27 120.0
C19—C10—C4 113.86 (16) C33—C28—C29 119.4 (2)
C19—C10—C9 113.61 (17) C33—C28—N1 121.92 (18)
C4—C10—C9 102.83 (15) C29—C28—N1 118.6 (2)
C19—C10—H10 108.8 C30—C29—C28 119.9 (2)
C4—C10—HI10 108.8 C30—C29—H29 120.1
C9—C10—H10 108.8 C28—C29—H29 120.1
06—C11—C12 126.1 (2) C29—C30—C31 120.8 (2)
06—C11—C9 125.9 (2) C29—C30—H30 119.6
C12—C11—C9 107.97 (18) C31—C30—H30 119.6
C13—CI12—C17 120.7 (2) 07—C31—C32 124.8 (2)
C13—Cl2—Cl1 129.3 (2) 07—C31—C30 116.1 (2)
Cl17—Cl12—Cl1 110.0 (2) C32—C31—C30 119.2 (2)
Cl4—C13—Cl12 117.9 (3) C31—C32—C33 120.1 (2)
Cl14—C13—HI3 121.0 C31—C32—H32 120.0
C12—CI3—HI3 121.0 C33—C32—H32 120.0
C13—Cl4—Cl5 121.4 (3) C28—C33—C32 120.7 (2)
Cl13—Cl14—H14 119.3 C28—C33—H33 119.7
Cl15—Cl4—H14 119.3 C32—C33—H33 119.7
Cl16—C15—Cl4 121.3 (3) 07—C34—H34A 109.5
C16—C15—HIS 119.4 07—C34—H34B 109.5
Cl4—C15—HI5 119.4 H34A—C34—H34B 109.5
C15—C16—C17 117.9 (3) 07—C34—H34C 109.5
C15—C16—HI16 121.0 H34A—C34—H34C 109.5
C17—Cl16—H16 121.0 H34B—C34—H34C 109.5
C16—C17—C12 120.7 (2) Cl1—N1—C28 129.38 (17)
Cl16—C17—C18 128.8 (2) Cl—NI1—C3 95.32 (16)
Cl12—C17—C18 110.47 (19) C28—N1—C3 130.41 (17)
05—C18—Cl17 127.1 (2) C9—N2—C5 112.32 (15)
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05—C18—C9
C17—C18—C9
04—C19—03
04—C19—C10
03—C19—C10

01—C1—C2—02
NI—C1—C2—02
01—C1—C2—C3
NI—C1—C2—C3
02—C2—C3—N1
C1—C2—C3—NI1
02—C2—C3—C4
Cl1—C2—C3—C4
NI—C3—C4—C10
C2—C3—C4—C10
NI—C3—C4—C5
C2—C3—C4—C5
C3—C4—C5—N2
C10—C4—C5—N2
C3—C4—C5—C6
C10—C4—C5—C6
N2—C5—C6—C7
C4—C5—Co6—C7
C5—C6—CT7—C8
C6—C7—C8—N2
C3—C4—C10—C19
C5—C4—C10—C19
C3—C4—C10—C9
C5—C4—C10—C9
N2—C9—C10—C19
C11—C9—C10—C19
C18—C9—C10—C19
N2—C9—C10—C4
Cl11—C9—C10—C4
C18—C9—C10—C4
N2—C9—C11—06
C18—C9—C11—06
C10—C9—C11—06
N2—C9—C11—C12
C18—C9—C11—C12
C10—C9—C11—C12
06—C11—C12—C13
C9—C11—C12—C13
06—C11—C12—C17
C9—C11—C12—C17
C17—C12—C13—C14
Cl11—C12—C13—C14

125.1 (2)
107.81 (18)
124.3 (2)
124.9 (2)
110.83 (18)

58.3 (4)
~123.46 (19)
178.1 (3)
~3.69 (16)
1232 (2)
3.39 (15)
42(3)
~115.6 (2)
~54.3 (2)
47.9 (3)
~172.95 (17)
~70.8 (2)
150.00 (17)
23.8(2)
-93.0 (3)
140.7 (2)
-29.2 (3)
~146.3 (2)
37.7(3)
-31.8(3)
77.5 (2)
~159.12 (17)
~159.09 (17)
-35.8(2)
158.22 (17)
30.9 (2)
-81.3(2)
34.68 (19)
~92.64 (19)
155.16 (17)
—42.0 (3)
~167.5 (2)
76.2 (3)
136.57 (18)
11.1 2)
~105.17 (18)
-83 (4)
173.2 (2)
170.6 (2)
-8.0(2)
—0.8 (4)
178.0 (2)

C9—N2—C8
C5—N2—C8
C22—02—C2
C19—03—C20
C31—07—C34

C11—C9—C18—C17
C10—C9—C18—C17
C4—C10—C19—04
C9—C10—C19—04
C4—C10—C19—03
C9—C10—C19—03
02—C22—C23—C24
C27—C22—C23—C24
C22—C23—C24—C25
C23—C24—C25—C26
C24—C25—C26—C27
C25—C26—C27—C22
C23—C22—C27—C26
02—C22—C27—C26
C33—C28—C29—C30
N1—C28—C29—C30
C28—C29—C30—C31
C29—C30—C31—07
C29—C30—C31—C32
07—C31—C32—C33
C30—C31—C32—C33
C29—C28—C33—C32
N1—C28—C33—C32
C31—C32—C33—C28
01—C1—N1—C28
C2—C1—N1—C28
01—C1—N1—C3
C2—C1—N1—C3
C33—C28—N1—C1
C29—C28—N1—C1
C33—C28—N1—C3
C29—C28—N1—C3
C4—C3—N1—Cl1
C2—C3—NI1—Cl1
C4—C3—N1—C28
C2—C3—NI1—C28
Cl11—C9—N2—C5
C18—C9—N2—C5
C10—C9—N2—C5
Cl11—C9—N2—C8
C18—C9—N2—C8
C10—C9—N2—C8

120.9 (2)
109.91 (18)
116.54 (16)
116.7 (2)
118.0 (2)

~10.5 (2)
107.36 (19)
33.5(3)
-83.8(3)
~147.20 (18)
95.5 (2)
~179.9 (3)
0.5 (4)
0.1 (6)

0.0 (7)

0.3 (7)
~0.7 (6)
0.8 (4)
~179.9 (3)
0.9 (4)
177.6 (3)
0.3 (5)
179.4 (3)
~1.1(4)
~179.8 (2)
0.8 (4)
~1.2 (4)
~177.8 (2)
0.3 (4)
25.5 (4)
~152.9 (2)
~177.8 3)
3.88 (17)
179.3 (2)
2.7 (4)
30.4 (3)
~146.2 (2)
118.5 (2)
-3.80 (17)
-85.1(3)
152.6 (2)
102.0 (2)
~138.09 (18)
-20.8 (2)
-30.4 (3)
89.5 (2)
~153.2(2)
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C12—C13—C14—C15 0.0 (5) C6—C5—N2—C9 -127.4 (2)
C13—C14—C15—C16 0.6 (5) C4—C5—N2—C9 -1.5(2)
Cl14—C15—C16—C17 -0.34) C6—C5—N2—C8 10.2 (3)
C15—C16—C17—C12 -0.5(3) C4—C5—N2—C8 136.1 (2)
C15—C16—C17—C18 -179.1 (2) C7—C8—N2—C9 146.9 (2)
C13—C12—C17—C16 1.0(3) C7—C8—N2—C5 13.5(3)
C11—C12—C17—C16 —177.95 (19) C23—C22—02—C2 176.5 (2)
C13—C12—C17—C18 179.9 (2) C27—C22—02—C2 -2903)
C11—C12—C17—C18 0.9 (2) C1—C2—02—C22 =758 (2)
C16—C17—C18—05 4.5(4) C3—C2—02—C22 —177.18 (18)
C12—C17—C18—05 —174.2 (2) 04—C19—03—C20 -1.94)
C16—C17—C18—C9 -174.8 (2) C10—C19—03—C20 178.8 (2)
C12—C17—C18—C9 6.4 (2) C21B—C20—03—C19 —86.4 (6)
N2—C9—C18—05 41.5 (3) C21A—C20—03—C19 86.9 (2)
C11—C9—C18—05 170.1 (2) C32—C31—07—C34 43 4)
C10—C9—C18—05 =72.0 (3) C30—C31—07—C34 —176.3 (3)
N2—C9—C18—C17 —139.10 (17)

Hydrogen-bond geometry (4, °)

D—H-4 D—H H-4 DA D—H--4
C2—H2-06 0.98 2.45 3.151 (3) 129
C26—H26--01% 0.93 2.50 3.390 (4) 160
C8—H84--06 0.97 2.50 3.166 (4) 126
C10—H10--02 0.98 2.24 2.987 (3) 132
C29—H29--01 0.93 2.40 3.024 (3) 125

Symmetry codes: (i) —x+1/2, y—1/2, —z+1/2; (i) —x, —y+1, —z.
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