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The title compound, C;9H;cN,, crystallizes with two molecules
in the asymmetric unit related by a non-crystallographic plane
of symmetry. The three fused rings of the fluorene system are
almost coplanar. The cyanoethanoic groups display extended
conformations and are nearly perpendicular to the fluorene
plane. The packing of the molecules in the crystal structure is
mainly due to van der Waals forces.

Related literature

For related literature, see: Bazyl (1986); Carroll et al. (2006);
Hu et al. (2005, 2006); Johansson et al. (2001); Redecker et al.
(1999).

Experimental

Crystal data

CioHi6N>
M, =272.34

Monoclinic, P21/c°
a =21.8136 (15) A

b = 8.9446 (6) A
c=15.9938 (11) A
B = 105.087 (1)°

V =3013.0 (4) A’
Z=8

Data collection

Bruker SMART 1000 CCD
area detector diffractometer

Absorption correction: none

25122 measured reflections

Refinement

R[F* > 20(F%)] = 0.050
WwR(F?) = 0.144

S =1.07

6870 reflections

Mo Ko radiation

w =007 mm™
T=2922)K

0.30 x 0.20 x 0.20 mm

6870 independent reflections
4957 reflections with 1 > 20(1)
Ript = 0.027

379 parameters

H-atom parameters constrained
Apmax =023 A7

ApPmin = —0.18 e A3

Data collection: SMART (Bruker, 2001); cell refinement: SAINT-
Plus (Bruker, 2001); data reduction: SAINT-Plus; program(s) used to
solve structure: SHELXS97 (Sheldrick, 1997); program(s) used to
refine structure: SHELXL97 (Sheldrick, 1997); molecular graphics:
PLATON (Spek, 2003); software used to prepare material for
publication: PLATON.

The author is grateful to Dr Zhi-Guo Wang for helpful
discussions and Dr Xiang-Gao Meng for the X-ray data
collection.

Supplementary data and figures for this paper are available from the
IUCr electronic archives (Reference: EZ2095).
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Comment

Fluorene and its polymeric derivatives have been used as laser-generating (Bazyl, 1986) or photo-active fluorescent materials
(Johansson et al., 2001). However, insolubility is a common problem for fluorene polymers. Appropriate substitution of
the fluorene ring system may modify the solubility of fluorene polymers (Redecker et al., 1999). As a continuation of our
interest in this area (Hu et al., 2005; 2006), the structure of the title compound (I) is presented.

The title compound with the atomic labelling scheme is shown in Fig. 1. There are two molecules in the asymmetric unit
related by a non-crystallographic plane of symmetry (1/2 — x, 3/2 — y). The bond lengths and angles of (I) are not unusual
for a molecule of this type and are, therefore, not discussed in detail here. The three fused rings of the fluorene system are
almost coplanar. The cyanoethanoic groups display extended conformations and are nearly perpendicular to the fluorene
plane. The packing of the molecules in the lattice is mainly due to van der Waals forces.

Experimental

Compound (I) was synthesized as reported previously (Carroll et al., 2006). Crystals of (I) appropriate for data collection
were obtained from a methanol solution by slow evaporation.

Refinement

All H atoms were placed in geometrically idealized positions and constrained to ride on their parent atoms, with C—H
distances of 0.93 A for phenyl H, 0.97 A for methene H, and with Ujso(H) = 1.2Ugq(C).

Figures

Fig. 1. View of the molecule of (I) showing the atom-labelling scheme. Displacement ellips-
oids are drawn at the 30% probability level.

9,9-Bis(cyanoethanoic)fluorene

Crystal data

Ci9H 16N> Fogo = 1152

M,=272.34 Dy=1201 Mgm >

Monoclinic, P2y/c }LMS (]fg lrg%atAlon

Hall symbol: -P 2ybc Cell parameters from 8741 reflections
a=21.8136 (15) A 0 =2.5-26.0°
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b=18.9446 (6) A w=0.07 mm"
¢=15.9938 (11) A T=292(2)K
B=105.087 (1)° Block, colorless
V'=3013.0 (4) A3 0.30 x 0.20 x 0.20 mm
Z=38

Data collection

Bruker SMART 1000 CCD area detector 4957 reflections with I > 26(])

diffractometer

Radiation source: fine-focus sealed tube Rint =0.027
Monochromator: graphite Omax = 27.5°
T=292(2)K Omin = 1.9°
¢ and © scans h=-28-27
Absorption correction: none k=-11-11
25122 measured reflections /=-20—-20

6870 independent reflections

Refinement

Refinement on F2 Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring

Least-squares matrix: full .
sites

R[F‘2 > 20(F2)] =0.050 H-atom parameters constrained

w = 1/[62(Fy?) + (0.0789P)* + 0.0936P]

WR(F?) = 0.144 ) )
where P = (F," + 2F.%)/3

§=1.07 (A/o)max = 0.001

6870 reflections ApPmax =0.23 ¢ A3

379 parameters Apmin =—0.18 e A7

Primary atom site location: structure-invariant direct . .
Extinction correction: none

methods

Special details

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two 1.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 F 2> 2sigma(F 2) is used only for calculat-

ing R-factors(gt) efc. 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
Cl 0.10546 (6) 0.85273 (14) 0.88581 (8) 0.0444 (3)
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2 0.09406 (7) 0.94873 (17) 0.81597 (9) 0.0558 (4)
H2 0.0684 0.9196 0.7624 0.067*
c3 0.12165 (8) 1.08946 (16) 0.82714 (11) 0.0619 (4)
H3 0.1150 1.1546 0.7803 0.074*
C4 0.15875 (8) 1.13416 (16) 0.90652 (11) 0.0611 (4)
H4 0.1764 1.2295 0.9127 0.073*
cs 0.17025 (7) 1.03923 (15) 0.97731 (10) 0.0527 (3)
HS 0.1949 1.0702 1.0311 0.063*
C6 0.14417 (6) 0.89693 (14) 0.96623 (8) 0.0422 (3)
C7 0.15184 (6) 0.76961 (15) 1.02563 (8) 0.0421 (3)
C8 0.18743 (7) 0.75290 (17) 1.11041 (9) 0.0519 (4)
HS 0.2094 0.8338 1.1406 0.062*
C9 0.18993 (8) 0.61477 (19) 1.14965 (10) 0.0618 (4)
HY 0.2138 0.6028 1.2066 0.074*
C10 0.15748 (8) 0.49425 (18) 1.10545 (10) 0.0617 (4)
H10 0.1603 0.4015 1.1324 0.074*
Cll 0.12080 (7) 0.51055 (16) 1.02116 (9) 0.0535 (4)
Hil 0.0987 0.4294 0.9914 0.064*
c12 0.11741 (6) 0.64896 (14) 0.98173 (8) 0.0427 (3)
C13 0.08048 (6) 0.69481 (15) 0.89097 (8) 0.0457 (3)
Cl4 0.09187 (7) 0.58927 (16) 0.82044 (9) 0.0545 (4)
HI4A 0.0762 0.4905 0.8290 0.065*
H14B 0.0678 0.6250 0.7642 0.065*
C1s 0.16140 (8) 0.57755 (18) 0.82076 (10) 0.0653 (4)
HISA 0.1763 0.6747 0.8075 0.078*
HI5B 0.1861 0.5492 0.8782 0.078*
C16 0.17184 (9) 0.46816 (18) 0.75800 (11) 0.0682 (5)
C17 0.00818 (7) 0.69765 (17) 0.88239 (10) 0.0575 (4)
HI7A ~0.0134 0.7213 0.8228 0.069*
H17B ~0.0049 0.5979 0.8941 0.069*
C18 ~0.01448 (8) 0.80746 (18) 0.94118 (11) 0.0640 (4)
HISA 0.0033 0.9050 0.9351 0.077*
HISB ~0.0603 0.8161 0.9208 0.077*
C19 0.00157 (8) 0.76934 (18) 1.03307 (13) 0.0616 (4)
€20 0.39206 (6) 0.64880 (14) 0.30907 (8) 0.0459 (3)
C21 0.40496 (8) 0.54718 (17) 0.25103 (10) 0.0600 (4)
H21 0.4339 0.5701 0.2193 0.072*
22 0.37408 (9) 0.41066 (18) 0.24076 (11) 0.0700 (5)
H22 0.3820 0.3419 0.2012 0.084*
23 0.33174 (9) 0.37530 (17) 0.28856 (11) 0.0688 (5)
H23 0.3117 0.2826 0.2811 0.083*
24 0.31872 (7) 0.47538 (16) 0.34719 (10) 0.0562 (4)
H24 0.2906 0.4505 0.3798 0.067*
25 0.34839 (6) 0.61394 (14) 0.35662 (8) 0.0445 (3)
26 0.34160 (6) 0.74440 (14) 0.40902 (8) 0.0427 (3)
27 0.30395 (7) 0.76840 (17) 0.46582 (9) 0.0528 (4)
H27 0.2785 0.6923 0.4779 0.063*
C28 0.30498 (8) 0.90669 (18) 0.50391 (10) 0.0618 (4)
H28 0.2803 0.9234 0.5425 0.074*
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C29
H29
C30
H30
C31
C32
C33
H33A
H33B
C34
H34A
H34B
C35
C36
H36A
H36B
C37
H37A
H37B
C38
N1
N2
N3
N4

0.34202 (8)
0.3412
0.38051 (7)
0.4056
0.38089 (6)
0.42012 (6)
0.41473 (7)
0.4300
0.4418
0.34714 (8)
0.3327
0.3195
0.34275 (8)
0.49145 (7)
0.5146
0.5061
0.50846 (8)
0.4876
0.5539
0.49164 (8)
0.17890 (10)
0.01173 (8)
0.34077 (8)
0.48175 (8)

1.02088 (18)
1.1143
0.99751 (16)
1.0744
0.85826 (14)
0.80382 (14)
0.90703 (16)
1.0058
0.8691
0.91985 (18)
0.8224
0.9524
1.02567 (18)
0.79347 (17)
0.7637
0.8925
0.68589 (18)
0.5911
0.6682
0.73456 (18)
0.38247 (17)
0.7400 (2)
1.10905 (17)
0.7716 (2)

Atomic displacement parameters (142 )

Cl1
C2
C3
C4
C5
C6
C7
C8
C9
C10
Cl11
C12
Cl13
Cl14
Cl15
Cl16
C17
C18
C19
C20

Ull

0.0488 (7)
0.0652 (9)
0.0733 (10)
0.0661 (10)
0.0531 (8)
0.0422 (7)
0.0416 (7)
0.0506 (8)
0.0636 (10)
0.0743 (11)
0.0638 (9)
0.0476 (7)
0.0540 (8)
0.0730 (10)
0.0850 (12)
0.1051 (14)
0.0541 (9)
0.0543 (9)
0.0565 (9)
0.0549 (8)

U22
0.0424 (7)
0.0544 (8)
0.0494 (9)
0.0382 (7)
0.0453 (7)
0.0409 (7)
0.0478 (7)
0.0635 (9)
0.0813 (11)
0.0608 (10)
0.0482 (8)
0.0439 (7)
0.0434 (7)
0.0485 (8)
0.0583 (9)
0.0473 (9)
0.0593 (9)
0.0594 (9)
0.0592 (9)
0.0430 (7)

0.48574 (10)
0.5110
0.43000 (9)
0.4178
0.39313 (8)
0.33293 (8)
0.25476 (8)
0.2752
0.2201
0.19820 (10)
0.1745
0.2334
0.12727 (10)
0.38082 (9)
0.3394
0.4014
0.45729 (10)
0.4391
0.4717
0.53538 (11)
0.70915 (11)
1.10417 (11)
0.07340 (10)
0.59840 (10)

U33 U12

0.0418 (7) 0.0001 (6)
0.0462 (8) 0.0005 (7)
0.0656 (10) 0.0047 (7)
0.0829 (11) ~0.0031 (7)
0.0598 (9) ~0.0025 (6)
0.0443 (7) 0.0015 (5)
0.0381 (7) 0.0022 (5)
0.0403 (7) 0.0030 (6)
0.0401 (8) 0.0139 (8)
0.0548 (9) 0.0086 (8)
0.0514 (8) ~0.0047 (6)
0.0383 (7) ~0.0009 (5)
0.0377 (7) ~0.0051 (6)
0.0391 (7) ~0.0085 (7)
0.0591 (9) ~0.0107 (8)
0.0627 (10) ~0.0049 (8)
0.0534 (9) ~0.0091 (7)
0.0796 (11) 0.0019 (7)
0.0715 (11) ~0.0036 (7)
0.0421 (7) ~0.0035 (6)

0.0614 (4)
0.074*
0.0518 (3)
0.062*
0.0417 (3)
0.0438 (3)
0.0498 (3)
0.060*
0.060*
0.0633 (4)
0.076*
0.076*
0.0611 (4)
0.0531 (4)
0.064*
0.064*
0.0610 (4)
0.073*
0.073*
0.0591 (4)
0.0961 (6)
0.0851 (5)
0.0861 (5)
0.0837 (5)

U13

0.0114 (6)
0.0117 (7)
0.0225 (8)
0.0268 (9)
0.0148 (7)
0.0129 (6)
0.0127 (5)
0.0096 (6)
0.0128 (7)
0.0254 (8)
0.0204 (7)
0.0142 (6)
0.0085 (6)
0.0095 (7)
0.0305 (8)
0.0404 (9)
0.0040 (7)
0.0198 (8)
0.0210 (8)
0.0167 (6)

U23
~0.0013 (5)
0.0062 (7)
0.0159 (7)
0.0019 (7)
~0.0100 (7)
~0.0037 (5)
~0.0031 (5)
~0.0074 (6)
0.0112 (8)
0.0185 (7)
0.0040 (6)
~0.0005 (5)
~0.0006 (6)
~0.0062 (6)
~0.0138 (7)
0.0014 (8)
0.0003 (7)
0.0046 (8)
~0.0110 (8)
~0.0005 (5)
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C21 0.0746 (10) 0.0540 (9) 0.0576 (9) ~0.0035 (7) 0.0286 (8) ~0.0078 (7)
22 0.0929 (13) 0.0495 (9) 0.0707 (11) ~0.0038 (8) 0.0266 (10) ~0.0165 (8)
23 0.0838 (12) 0.0426 (8) 0.0772 (11) ~0.0130 (8) 0.0161 (9) ~0.0052 (8)
24 0.0616 (9) 0.0486 (8) 0.0595 (9) ~0.0109 (7) 0.0177 (7) 0.0059 (7)
25 0.0490 (8) 0.0433 (7) 0.0411 (7) ~0.0039 (6) 0.0113 (6) 0.0035 (6)
26 0.0424 (7) 0.0477 (7) 0.0383 (7) ~0.0016 (5) 0.0114 (5) 0.0033 (5)
27 0.0498 (8) 0.0609 (9) 0.0526 (8) ~0.0031 (6) 0.0222 (7) 0.0041 (7)
C28 0.0611 (9) 0.0763 (11) 0.0560 (9) 0.0051 (8) 0.0294 (7) ~0.0060 (8)
29 0.0693 (10) 0.0603 (9) 0.0584 (9) 0.0021 (8) 0.0232 (8) ~0.0154 (7)
C30 0.0587 (8) 0.0479 (8) 0.0516 (8) ~0.0068 (6) 0.0191 (7) ~0.0072 (6)
C31 0.0438 (7) 0.0452 (7) 0.0370 (6) ~0.0032 (5) 0.0123 (5) ~0.0006 (5)
C32 0.0508 (8) 0.0435 (7) 0.0416 (7) ~0.0061 (6) 0.0201 (6) ~0.0027 (5)
C33 0.0579 (8) 0.0508 (8) 0.0447 (7) ~0.0110 (6) 0.0209 (6) ~0.0004 (6)
C34 0.0679 (10) 0.0646 (10) 0.0552 (9) ~0.0160 (8) 0.0123 (8) 0.0081 (7)
C35 0.0741 (11) 0.0527 (9) 0.0516 (9) ~0.0127 (7) 0.0078 (8) 0.0003 (7)
C36 0.0515 (8) 0.0586 (8) 0.0545 (8) ~0.0052 (7) 0.0232 (7) ~0.0010 (7)
C37 0.0597 (9) 0.0594 (9) 0.0627 (9) 0.0065 (7) 0.0138 (7) 0.0017 (8)
C38 0.0607 (9) 0.0605 (9) 0.0554 (9) ~0.0049 (7) 0.0142 (8) 0.0115 (7)
N1 0.1630 (18) 0.0570 (9) 0.0876 (11) 0.0009 (10) 0.0670 (12) ~0.0096 (8)
N2 0.0834 (11) 0.1038 (13) 0.0725 (11) 0.0041 (9) 0.0282 (9) ~0.0134 (9)
N3 0.1111 (13) 0.0705 (10) 0.0674 (10) ~0.0158 (9) 0.0067 (9) 0.0162 (8)
N4 0.0923 (11) 0.1028 (12) 0.0607 (9) 0.0005 (9) 0.0280 (8) 0.0120 (8)

Geometric parameters (4, °)

Cl—C2 1.3793 (18) C20—C21 1.3795 (19)
Cl1—C6 1.3993 (18) C20—C25 1.4001 (18)
Ccl—C13 1.5239 (18) C20—C32 1.5236 (18)
C2—C3 1.387 (2) C21—C22 1.383 (2)
C2—H2 0.9300 C21—H21 0.9300
c3—C4 1.375 (2) C22—C23 1.380 (2)
C3—H3 0.9300 C22—H22 0.9300
C4—C5 1.385 (2) C23—C24 1.378 (2)
C4—H4 0.9300 C23—H23 0.9300
C5—C6 1.3867 (18) C24—C25 1.3881 (18)
C5—H5 0.9300 C24—H24 0.9300
Cc6—C7 1.4645 (18) C25—C26 1.4665 (18)
C7—C8 1.3840 (19) C26—C27 1.3908 (19)
Cc7—C12 1.3954 (18) C26—C31 1.3962 (17)
C8—C9 1.380 (2) C27—C28 1.376 (2)
C8—HS 0.9300 C27—H27 0.9300
C9—C10 1.379 (2) C28—C29 1.379 (2)
C9—H9 0.9300 C28—H28 0.9300
C10—Cl11 1.385 (2) C29—C30 1.390 (2)
C10—H]10 0.9300 C29—H29 0.9300
Cl1—Cl12 1.3826 (18) C30—C31 1.3789 (18)
Cl1—HI1 0.9300 C30—H30 0.9300
Cl12—C13 1.5216 (18) C31—C32 1.5250 (17)
C13—Cl4 1.5400 (18) C32—C33 1.5339 (18)

sup-5



supplementary materials

C13—C17
Cl4—C15
Cl4—HI4A
Cl4—H14B
C15—Cl6
C15—HISA
C15—HI5B
C16—N1
C17—C18
C17—HI7A
C17—H17B
C18—C19
C18—HI8A
C18—HI8B
C19—N2
C2—C1—C6
C2—Cl1—CI3
C6—C1—CI13
Cl—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
C4—C5—C6
C4—C5—HS5
C6—C5—HS5
C5—C6—Cl
C5—C6—C7
Cl—C6—C7
c8—C7—Cl12
C8—C7—C6
C12—C7—C6
C9—C8—C7
C9—C8—HS8
C7—C8—H8
C10—C9—C8
C10—C9—H9
C8—C9—H9
C9—C10—Cl1
C9—C10—H10
C11—C10—HI10
C12—C11—C10
Cl2—Cl1—HI1
C10—C11—HI1
Cl1—Cl12—C7

1.547 (2)
1.519 (2)
0.9700
0.9700
1.462 (2)
0.9700
0.9700
1.133 (2)
1.528 (2)
0.9700
0.9700
1.460 (3)
0.9700
0.9700
1131 (2)

120.46 (12)
128.99 (12)
110.54 (11)
118.69 (14)
120.7
120.7
120.95 (14)
119.5
119.5
120.95 (14)
119.5
119.5
118.51 (14)
120.7
120.7
120.41 (12)
131.07 (12)
108.44 (11)
120.05 (13)
131.28 (13)
108.61 (11)
119.19 (14)
120.4
120.4
120.82 (14)
119.6
119.6
120.40 (14)
119.8
119.8
119.15 (14)
120.4
120.4
120.33 (12)

C32—C36
C33—C34
C33—H33A
C33—H33B
C34—C35
C34—H34A
C34—H34B
C35—N3
C36—C37
C36—H36A
C36—H36B
C37—C38
C37—H37A
C37—H37B
C38—N4

C21—C20—C25
C21—C20—C32
C25—C20—C32
C20—C21—C22
C20—C21—H21
C22—C21—H21
C23—C22—C21
C23—C22—H22
C21—C22—H22
C24—C23—C22
C24—C23—H23
C22—C23—H23
C23—C24—C25
C23—C24—H24
C25—C24—H24
C24—C25—C20
C24—C25—C26
C20—C25—C26
C27—C26—C31
C27—C26—C25
C31—C26—C25
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
C31—C30—C29
C31—C30—H30
C29—C30—H30
C30—C31—C26

1.548 (2)
1.520 (2)
0.9700
0.9700
1.461 (2)
0.9700
0.9700
1.1318 (19)
1.524 (2)
0.9700
0.9700
1.457 (2)
0.9700
0.9700
1.134 (2)

120.37 (12)
128.99 (12)
110.64 (11)
118.90 (14)
120.6
120.6
120.78 (15)
119.6
119.6
120.93 (14)
119.5
119.5
118.75 (14)
120.6
120.6
120.25 (13)
131.22 (12)
108.50 (11)
120.07 (12)
131.35 (12)
108.56 (11)
118.91 (13)
120.5
120.5
121.00 (13)
119.5
119.5
120.56 (14)
119.7
119.7
118.80 (13)
120.6
120.6
120.59 (12)
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C11—C12—C13
C7—C12—C13
Cl12—C13—Cl1
Cl12—C13—C14
C1—C13—C14
C12—C13—C17
C1—C13—C17
C14—C13—C17
C15—C14—C13
C15—C14—H14A
C13—C14—H14A
C15—C14—H14B
C13—C14—H14B
H14A—C14—H14B
Cl16—C15—Cl14
Cl16—C15—HI15A
Cl14—C15—H15A
Cl16—C15—H15B
C14—C15—H15B
H15A—C15—H15B
N1—C16—C15
C18—C17—C13
C18—C17—HI17A
CI13—C17—H17A
C18—C17—H17B
C13—C17—H17B
H17A—C17—H17B
C19—C18—C17
C19—C18—H18A
C17—C18—H18A
C19—C18—H18B
C17—C18—H18B
H18A—C18—H18B
N2—C19—C18
C6—C1—C2—C3
C13—C1—C2—C3
Cl—C2—C3—C4
C2—C3—C4—C5
C3—C4—C5—C6
C4—C5—C6—C1
C4—C5—C6—C7
C2—C1—C6—C5
C13—C1—C6—C5
C2—C1—C6—C7
C13—C1—C6—C7
C5—C6—C7—C8
C1—C6—C7—C8
C5—C6—C7—CI12
Cl—C6—C7—CI12

128.95 (12)
110.71 (11)
101.15 (10)
112.78 (11)
113.60 (11)
111.31 (11)
110.52 (11)
107.47 (11)
113.03 (12)
109.0
109.0
109.0
109.0

107.8
112.20 (14)
109.2
109.2
109.2
109.2
107.9

178.8 (2)
116.19 (12)
108.2
108.2
108.2
108.2
107.4
115.99 (13)
108.3

108.3

108.3

108.3

107.4
177.50 (18)
0.0 (2)
179.12 (14)
-12(2)
0.8 (2)

0.8 (2)
-2.0(2)
174.43 (13)
1.72)
~177.64 (12)
~175.53 (12)
5.17 (14)
-0.1(2)
176.64 (13)
~177.37 (13)
~0.59 (14)

C30—C31—C32
C26—C31—C32
C20—C32—C31
C20—C32—C33
C31—C32—C33
C20—C32—C36
C31—C32—C36
C33—C32—C36
C34—C33—C32
C34—C33—H33A
C32—C33—H33A
C34—C33—H33B
C32—C33—H33B
H33A—C33—H33B
C35—C34—C33
C35—C34—H34A
C33—C34—H34A
C35—C34—H34B
C33—C34—H34B
H34A—C34—H34B
N3—C35—C34
C37—C36—C32
C37—C36—H36A
C32—C36—H36A
C37—C36—H36B
C32—C36—H36B
H36A—C36—H36B
C38—C37—C36
C38—C37—H37A
C36—C37—H37A
C38—C37—H37B
C36—C37—H37B
H37A—C37—H37B
N4—C38—C37

C25—C20—C21—C22
C32—C20—C21—C22
C20—C21—C22—C23
C21—C22—C23—C24
C22—C23—C24—C25
C23—C24—C25—C20
C23—C24—C25—C26
C21—C20—C25—C24
C32—C20—C25—C24
C21—C20—C25—C26
C32—C20—C25—C26
C24—C25—C26—C27
C20—C25—C26—C27
C24—C25—C26—C31
C20—C25—C26—C31

128.69 (12)
110.72 (11)
101.18 (10)
113.77 (11)
112.70 (11)
110.86 (11)
111.33 (10)
107.05 (10)
112.78 (11)
109.0
109.0
109.0
109.0
107.8
111.60 (13)
109.3

109.3

109.3

109.3

108.0
178.30 (18)
115.99 (12)
108.3

108.3

108.3

108.3

107.4
115.86 (13)
108.3

108.3

108.3

108.3

107.4
176.46 (18)
0.0 (2)
178.98 (15)
-0.9(3)
0.5(3)

0.9 (2)
~1.8(2)
176.13 (15)
1.5(2)
~177.74 (12)
~176.94 (13)
3.86 (15)
0.8 (2)
178.93 (14)
~177.97 (14)
0.19 (15)
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C12—C7—C8—C9
C6—C7T—C8—C9
C7—C8—C9—C10
C8—C9—C10—C11
C9—C10—C11—C12
C10—C11—C12—C7
C10—C11—C12—C13
C8—C7—C12—C11
C6—C7—C12—C11
C8—C7—C12—C13
C6—C7—C12—C13
C11—C12—C13—C1
C7—C12—C13—C1
Cl11—C12—C13—C14
C7—C12—C13—C14
C11—C12—C13—C17
C7—C12—C13—C17
C2—C1—C13—C12
C6—C1—C13—C12
C2—C1—C13—C14
C6—C1—C13—C14
C2—C1—C13—C17
C6—C1—C13—C17
C12—C13—C14—C15
C1—C13—C14—C15
C17—C13—C14—C15
C13—C14—C15—C16
C14—C15—C16—N1
C12—C13—C17—C18
C1—C13—C17—C18
C14—C13—C17—C18
C13—C17—C18—C19
C17—C18—C19—N2

2.0 (2)
~174.93 (13)
0.0 (2)
-12(2)

0.4 (2)

1.6 (2)
~179.60 (13)
~2.85(19)
174.74 (12)
178.17 (11)
~4.23 (14)
~172.01 (14)
6.85 (14)
~50.32 (19)
128.55 (12)
70.57 (18)
~110.57 (13)
173.57 (14)
~7.21 (14)
52.44 (19)
~128.33 (12)
~68.44 (18)
110.78 (12)
~57.68 (16)
56.68 (16)
179.27 (13)
175.51 (12)
~12(10)
61.54 (16)
~50.04 (16)
~174.51 (12)
~71.32 (18)
~124 (4)

C31—C26—C27—C28
C25—C26—C27—C28
C26—C27—C28—C29
C27—C28—C29—C30
C28—C29—C30—C31
C29—C30—C31—C26
C29—C30—C31—C32
C27—C26—C31—C30
C25—C26—C31—C30
C27—C26—C31—C32
C25—C26—C31—C32
C21—C20—C32—C31
C25—C20—C32—C31
C21—C20—C32—C33
C25—C20—C32—C33
C21—C20—C32—C36
C25—C20—C32—C36
C30—C31—C32—C20
C26—C31—C32—C20
C30—C31—C32—C33
C26—C31—C32—C33
C30—C31—C32—C36
C26—C31—C32—C36
C20—C32—C33—C34
C31—C32—C33—C34
C36—C32—C33—C34
C32—C33—C34—C35
C33—C34—C35—N3

C20—C32—C36—C37
C31—C32—C36—C37
C33—C32—C36—C37
C32—C36—C37—C38
C36—C37—C38—N4

1.72)
~176.97 (14)
0.7 (2)
-1.6(3)
0.1(2)
23(2)
~177.87 (13)
-32(2)
175.70 (12)
176.92 (12)
~4.16 (14)
174.96 (15)
~5.94 (14)
53.8(2)
~127.05 (12)
~66.87 (18)
112.24 (12)
~173.79 (14)
6.06 (14)
~51.92 (18)
127.93 (12)
68.38 (18)
~111.77 (12)
53.61 (16)
~60.84 (15)
176.43 (12)
176.56 (12)
~17(7)
~50.74 (15)
61.07 (15)
~175.35 (12)
~73.49 (18)
~123 (3)
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