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In the title complex, [NiCl,(C,;Hy,NP,)], the Ni** ion is
coordinated by two chloride ions and two P atoms of the
bidentate N,N-bis(diphenylphosphanyl)propyl ligand to
generate a strongly distorted cis-NiCl,P, square-planar
geometry for the metal ion. A NiP,N rhombus occurs within
the chelating ligand.

Related literature

For details of the synthesis, see: Sun et al. (2006). For a related
structure, see: Yin et al. (2011).

Monoclinic, P2, /c
a=10210 (4) A

b =19308 (7) A
c=15538 (4) A

B =122.669 (18)°
V =2578.5 (15) A®

Data collection

Rigaku Saturn724 CCD
diffractometer

Absorption correction: multi-scan
(CrystalClear; Rigaku/MSC,
2005)
T'min = 0.917, Tiax = 0.957

Refinement

R[F? > 20(F%)] = 0.068
wR(F?) = 0.175
§=115

4550 reflections

Z=4

Mo Ko radiation
u=110mm™"
T=113K

0.08 x 0.08 x 0.04 mm

21461 measured reflections
4550 independent reflections
3978 reflections with 7 > 20(1)
Ry = 0.076

299 parameters

H-atom parameters constrained
APmax = 1.66 € A7

APmin = —057 ¢ A7

Table 1

Selected geometric parameters (A, °).

Nil—P2 2.1244 (16) Nil—CI2 2.1964 (17)
Nil—P1 21274 (16) Nil—Cll 2.1977 (16)
P2—Nil—P1 73.41 (5) P2—Nil—Cll 163.08 (6)
P2—Nil—CI2 96.11 (5) P1—Nil—Cll 91.96 (6)
P1—Nil—CI2 168.01 (6) CI2—Nil—Cl1 99.22 (6)

Data collection: CrystalClear (Rigaku/MSC, 2005); 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:
SHELXTL (Sheldrick, 2008); software used to prepare material for
publication: CrystalStructure (Rigaku/MSC, 2005).
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[N,N-Bis(diphenylphosphanyl)propanamine-KzP,P']dichloridonickel(II)

B.-S. Yin, T.-B. Li and M.-S. Yang

Experimental

The title complex, (I), was prepared according to the literature procedures (Sun ef al., 2006). Red prisms of (I) were grown
from slow evaporation of a dichloromethane and hexane solution at room temperature.

Refinement

All the H atoms were positioned geometrically (C—H = 0.93-0.97 A) and refined as riding with Ujso(H) = 1.2 Ueq(C) or
1.5Ugq(methyl C).

Figures
-
- X Fig. 1. The molecular structure of (I). Displacement ellipsoids are drawn at the 30% probabil-
e f’f .~ 7 |ity level and H atoms are shown as small spheres of arbitrary radius.
EA'a N
s -

Fig. 2. The packing for (I).

[N,N-Bis(diphenylphosphanyl)propanamine- KZP,P']dichloridonickel(lI)

Crystal data

[NiCLy(Cp7Hy7NP,)] F(000) = 1152

M, =557.05 Dy=1435Mgm >

Monoclinic, P2;/c Mo Ko radiation, A =0.71073 A

Hall symbol: -P 2ybc Cell parameters from 7237 reflections
a=10210(4) A 0=1.9-26.1°

b=19.308 (7) A p=1.10mm"

c=15538(4) A T=113K

B=122.669 (18)° Prism, red

V'=2578.5(15) A3 0.08 x 0.08 x 0.04 mm
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zZ=4

Data collection

Rigaku Saturn724 CCD

diffractometer 4550 independent reflections

Radiation source: rotating anode 3978 reflections with /> 2o(J)

multilayer Rint = 0.076

Detector resolution: 14.22 pixels mm’! Omax = 25.0°, Opin = 1.9°
 and ¢ scans h=—12—12
Absorption correction: multi-scan -

(CrystalClear; Rigaku/MSC, 2005) k=-22—-22
Tin = 0.917, Tinax = 0.957 J=—17—18

21461 measured reflections

Refinement

Refi e Primary atom site location: structure-invariant direct
efinement on methods

Least-squares matrix: full Secondary atom site location: difference Fourier map

Hydrogen site location: inferred from neighbouring

R[F* > 26(F%)] = 0.068
WR(F%) =0.175

§=1.15

sites

H-atom parameters constrained

w=1/[6%(Fo2) + (0.0758P)> + 3.0298P]

where P = (F,> + 2F2)/3
(A/6)max < 0.001

APmax = 1.66 ¢ A3
Apmin =—0.57 ¢ A7

4550 reflections
299 parameters

0 restraints

Special details

Geometry. All e.s.d.'s (except the e.s.d. in the dihedral angle between two Ls. 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 /2 against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F2, convention-
al R-factors R are based on F, with F set to zero for negative F?. The threshold expression of F> G(Fz) is used only for calculating R-

factors(gt) 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
Nil 0.68919 (7) 0.31831 (3) 0.21970 (5) 0.0212 (2)
Cl1 0.44166 (14) 0.29800 (7) 0.10697 (10) 0.0306 (3)
C12 0.67979 (15) 0.43135 (7) 0.23126 (10) 0.0330 (3)
P1 0.74240 (14) 0.21070 (7) 0.23889 (10) 0.0211 (3)
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P2 0.93563 (14) 0.31029 (7) 0.31062 (10) 0.0209 (3)
N1 0.9378 (4) 0.2224 (2) 0.3110 (3) 0.0218 (9)
Cl 0.6902 (5) 0.1587 (3) 0.1285 (4) 0.0214 (10)
2 0.5479 (6) 0.1242 (3) 0.0752 (4) 0.0268 (12)
H2 0.4800 0.1259 0.0993 0.032*

c3 0.5054 (6) 0.0877 (3) ~0.0125 (4) 0.0307 (12)
H3 0.4084 0.0642 ~0.0485 0.037*

C4 0.6052 (6) 0.0851 (3) ~0.0485 (4) 0.0315 (13)
H4 0.5766 0.0594 ~0.1083 0.038*

cs 0.7447 (6) 0.1200 (3) 0.0033 (4) 0.0327 (13)
HS 0.8123 0.1184 —0.0211 0.039*

C6 0.7874 (6) 0.1573 (3) 0.0906 (4) 0.0262 (11)
H6 0.8829 0.1821 0.1250 0.031*

C7 0.6744 (5) 0.1657 (3) 0.3101 (4) 0.0248 (11)
C8 0.6334 (6) 0.2064 (3) 0.3666 (4) 0.0333 (13)
HS 0.6415 0.2554 0.3666 0.040%

C9 0.5809 (7) 0.1747 (4) 0.4225 (4) 0.0415 (16)
HY 0.5494 0.2024 0.4588 0.050*
C10 0.5737 (6) 0.1036 (4) 0.4260 (5) 0.0435 (16)
H10 0.5413 0.0825 0.4667 0.052*

Cll 0.6136 (6) 0.0627 (3) 0.3701 (4) 0.0391 (15)
Hil 0.6056 0.0137 0.3711 0.047*
c12 0.6652 (6) 0.0932 (3) 0.3127 (4) 0.0295 (12)
HI2 0.6941 0.0652 0.2753 0.035%

C13 1.0345 (6) 0.3415 (3) 0.2503 (4) 0.0247 (11)
Cl4 1.1920 (6) 0.3300 (3) 0.2929 (4) 0.0317 (13)
H14 1.2522 0.3079 0.3576 0.038*

C1s 1.2620 (6) 0.3506 (3) 0.2417 (4) 0.0343 (13)
HI5 1.3699 0.3424 0.2713 0.041*

C16 1.1762 (7) 0.3828 (3) 0.1482 (4) 0.0364 (14)
H16 1.2242 0.3960 0.1126 0.044*

C17 1.0194 (7) 0.3960 (3) 0.1059 (5) 0.0410 (15)
H17 0.9608 0.4197 0.0425 0.049*

C18 0.9484 (6) 0.3747 (3) 0.1559 (4) 0.0321 (13)
HI8 0.8404 0.3828 0.1258 0.039*

C19 1.0500 (5) 0.3412 (3) 0.4406 (4) 0.0239 (11)
€20 1.0872 (6) 0.4110 (3) 0.4589 (4) 0.0265 (11)
H20 1.0581 0.4413 0.4031 0.032*

c21 1.1660 (6) 0.4372 (3) 0.5572 (4) 0.0313 (12)
H21 1.1881 0.4853 0.5686 0.038*

22 1.2134 (6) 0.3926 (3) 0.6401 (4) 0.0291 (12)
H22 1.2697 0.4101 0.7079 0.035*

23 1.1778 (6) 0.3232 (3) 0.6224 (4) 0.0334 (13)
H23 1.2114 0.2930 0.6789 0.040%

24 1.0937 (6) 0.2961 (3) 0.5239 (4) 0.0283 (12)
H24 1.0662 0.2485 0.5128 0.034*

25 1.0738 (6) 0.1766 (3) 0.3458 (4) 0.0299 (12)
H25A 1.1635 0.1957 0.4097 0.036*
H25B 1.1010 0.1767 0.2936 0.036*
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26 1.0480 (6) 0.1034 (3) 0.3647 (5) 0.0347 (13)
H26A 0.9621 0.0829 0.3003 0.042*
H26B 1.0172 0.1027 0.4152 0.042*
27 1.1960 (6) 0.0599 (3) 0.4050 (4) 0.0322 (13)
H27A 1.2205 0.0566 0.3522 0.048*
H27B 1.1791 0.0133 0.4224 0.048*
H27C 1.2828 0.0819 0.4661 0.048*

Atomic displacement parameters (142 )

Ull U22 U33 U12 U13 U23
Nil 0.0193 (4) 0.0231 (4) 0.0222 (4) 0.0025 (3) 0.0119 (3) 0.0018 (3)
cll 0.0179 (6) 0.0413 (8) 0.0293 (7) 0.0024 (5) 0.0106 (5) 0.0007 (6)
cR 0.0362 (8) 0.0258 (7) 0.0377 (8) 0.0063 (5) 0.0205 (6) 0.0023 (6)
Pl 0.0193 (7) 0.0236 (7) 0.0216 (7) ~0.0009 (5) 0.0118 (5) ~0.0001 (5)
P2 0.0194 (7) 0.0213 (7) 0.0219 (7) 0.0008 (5) 0.0112 (5) 0.0004 (5)
N1 0.018 (2) 0.023 (2) 0.024 (2) 0.0008 (17) 0.0112 (18) ~0.0022 (18)
Cl 0.022 (3) 0.017 (3) 0.026 (3) 0.003 (2) 0.013 (2) 0.001 (2)
2 0.025 (3) 0.029 (3) 0.023 (3) ~0.002 (2) 0.012 (2) 0.001 (2)
c3 0.028 (3) 0.033 (3) 0.030 (3) ~0.003 (2) 0.014 (2) ~0.002 (2)
c4 0.034 (3) 0.033 (3) 0.025 (3) 0.005 (2) 0.014 (2) ~0.001 (2)
cs 0.034 (3) 0.039 (3) 0.030 (3) ~0.002 (2) 0.021 (3) ~0.004 (3)
C6 0.027 3) 0.027 (3) 0.027 3) ~0.003 (2) 0.017 (2) ~0.001 (2)
c7 0.020 (3) 0.033 (3) 0.020 (3) ~0.001 (2) 0.010 (2) 0.004 (2)
cs 0.033 (3) 0.041 (3) 0.031 (3) 0.003 (3) 0.021 (3) 0.001 (3)
C9 0.034 (3) 0.071 (5) 0.027 3) 0.008 (3) 0.021 (3) 0.008 (3)
C10 0.026 (3) 0.073 (5) 0.034 (3) ~0.001 (3) 0.017 3) 0.017 (3)
cll 0.026 (3) 0.047 (4) 0.034 (3) ~0.009 (3) 0.009 (3) 0.012 (3)
c12 0.019 (3) 0.038 (3) 0.028 (3) ~0.002 (2) 0.010 (2) 0.003 (2)
c13 0.028 (3) 0.023 (3) 0.026 (3) ~0.005 (2) 0.016 (2) ~0.003 (2)
Cl4 0.025 (3) 0.043 (4) 0.025 (3) ~0.002 (2) 0.013 (2) ~0.003 (2)
Cls 0.028 (3) 0.048 (4) 0.033 (3) ~0.005 (3) 0.021 (3) ~0.006 (3)
Cl6 0.044 (3) 0.044 (4) 0.038 (3) 0.003 (3) 0.033 (3) 0.002 (3)
C17 0.049 (4) 0.047 (4) 0.038 (3) 0.020 (3) 0.031 (3) 0.018 (3)
C18 0.030 (3) 0.041 (4) 0.028 (3) 0.009 (2) 0.017 (2) 0.006 (2)
Cl19 0.020 (3) 0.028 (3) 0.025 (3) 0.004 (2) 0.013 (2) 0.002 (2)
€20 0.029 (3) 0.027 (3) 0.027 3) 0.000 (2) 0.017 (2) 0.002 (2)
c21 0.029 (3) 0.032 (3) 0.031 (3) ~0.008 (2) 0.016 (2) ~0.010 (2)
22 0.025 (3) 0.040 (3) 0.024 (3) 0.000 (2) 0.014 (2) ~0.005 (2)
23 0.036 (3) 0.047 (4) 0.018 (3) 0.012 (3) 0.015 (2) 0.012 (2)
C24 0.029 (3) 0.026 (3) 0.037 3) 0.001 (2) 0.022 (3) 0.001 (2)
C25 0.020 (3) 0.025 (3) 0.039 (3) 0.003 (2) 0.013 (2) ~0.002 (2)
C26 0.030 (3) 0.024 (3) 0.045 (3) 0.000 (2) 0.017 3) ~0.002 (3)
C27 0.034 (3) 0.028 (3) 0.040 (3) 0.008 (2) 0.023 (3) 0.006 (3)

Geometric parameters (4, °)

Nil—P2 2.1244 (16) Cl2—HI2 0.9500
Nil—P1 2.1274 (16) C13—Cl4 1.387 (7)
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Nil—CI2 2.1964 (17) C13—C18 1.395 (7)
Nil—Cl1 2.1977 (16) Cl4—Cl15 1.385 (7)
P1—NI 1.695 (4) Cl4—H14 0.9500
Pl—Cl 1.802 (5) C15—C16 1.376 (8)
P1—C7 1.815 (5) Cl5—HI5 0.9500
Pl—P2 2.5413 (19) Cl6—C17 1.387 (8)
P2 NI 1.697 (4) Cl6—H16 0.9500
P2—Cl19 1.803 (5) C17—C18 1.380 (8)
P2 CI13 1.811 (5) Cl17—H17 0.9500
N1-—C25 1.480 (6) C18—HI8 0.9500
cl—C2 1.393 (7) C19—C20 1.389 (7)
Cl1—C6 1.401 (7) C19—C24 1.418 (7)
C2—C3 1.380 (7) C20—C21 1.381(7)
C2—H2 0.9500 C20—H20 0.9500
C3—C4 1.403 (7) C21—C22 1.400 (8)
C3—H3 0.9500 C21—H21 0.9500
C4—C5 1.376 (8) C22—C23 1.377 (8)
C4—H4 0.9500 C22—H22 0.9500
C5—C6 1.382 (7) C23—C24 1.390 (8)
C5—HS 0.9500 C23—H23 0.9500
C6—H6 0.9500 C24—H24 0.9500
Cc7—C8 1.401 (7) C25—C26 1.495 (7)
c7—Cl12 1.404 (8) C25—H25A 0.9900
C8—C9 1.385 (8) C25—H25B 0.9900
C8—H8 0.9500 C26—C27 1.536 (7)
C9—C10 1.379 (9) C26—H26A 0.9900
C9—H9 0.9500 C26—H26B 0.9900
Cl10—Cl1 1.387 (9) C27—H27A 0.9800
C10—H10 0.9500 C27—H27B 0.9800
Cl1—Cl12 1.390 (7) C27—H27C 0.9800
Cl1—HI1 0.9500

P2—Nil—PI 73.41 (5) C7—Cl12—HI2 120.1

P2 Nil—CI2 96.11 (5) Cl4—C13—C18 119.1 (5)
P1—Nil—CI2 168.01 (6) Cl4—C13—P2 121.8 (4)
P2 Nil—Cll 163.08 (6) C18—C13—P2 119.1 (4)
P1—Nil—Cll 91.96 (6) C15—Cl14—C13 120.4 (5)
Cl2—Nil—Cll 99.22 (6) C15—Cl4—H14 119.8
N1—P1—Nil 94.77 (15) C13—Cl4—H14 119.8
N1—P2—Nil 94.82 (14) Cl6—Cl15—Cl4 120.3 (5)
Pl NI—P2 97.0 (2) Cl6—C15—HI5 119.8
N1—P1—Cl 109.9 (2) Cl4—C15—HI5 119.8
N1—P1-—C7 111.2 (2) C15—C16—C17 119.8 (5)
Cl—P1—C7 107.5 (2) C15—C16—HI16 120.1
Cl1—P1—Nil 119.23 (17) C17—C16—H16 120.1
C7—P1—Nil 113.62 (18) C18—C17—C16 120.1 (5)
N1—P2—C19 109.1 (2) C18—C17—H17 119.9
N1—P2—CI3 108.9 (2) Cl16—C17—H17 119.9
C19—P2—C13 105.3 (2) C17—C18—C13 120.3 (5)
C19—P2—Nil 122.63 (16) C17—C18—HI8 119.9
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C13—P2—Nil
C25—NI—P1
C25—NI1—P2
C2—C1—C6
C2—C1—PI1
C6—C1—P1
C3—C2—Cl
C3—C2—H2
Cl—C2—H2
C2—C3—C4
C2—C3—H3
C4—C3—H3
C5—C4—C3
C5—C4—H4
C3—C4—H4
C4—C5—C6
C4—C5—HS5
C6—C5—HS5
C5—C6—Cl
C5—C6—H6
Cl—C6—H6
c8—C7—Cl12
C8—C7—P1
C12—C7—PI1
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—HI0
C10—C11—C12
C10—C11—HI1
Cl2—Cl1—HI1
Cl1—Cl12—C7
Cl1—CI2—HI12
P2—Nil—P1—NI
Cl2—Nil—P1—NI
Cl1—Nil—P1—NI
P2—Nil—P1—Cl
C2—Nil—P1—CI
Cll—Nil—P1—CI
P2—Nil—P1—C7
C2—Nil—P1—C7
Cl1—Nil—P1—C7
C2—Nil—P1—P2
Cl1—Nil—P1—P2

115.01 (18)
134.3 (3)
127.4 (3)
119.3 (5)
120.6 (4)
119.9 (4)
120.1 (5)
119.9
119.9
120.2 (5)
119.9
119.9
119.6 (5)
120.2
120.2
120.5 (5)
119.7
119.7
120.2 (5)
119.9
119.9
119.7 (5)
117.1 (4)
123.2 (4)
119.5 (6)
120.2
120.2
120.7 (6)
119.6
119.6
120.2 (5)
119.9
119.9
120.1 (6)
120.0
120.0
119.7 (5)
120.1

~0.03 (14)
-29.8 (3)
171.31 (15)
~116.06 (19)
~145.8 3)
55.28 (19)
115.61 (19)
85.9 (3)
~73.05 (18)
-29.7 (3)
171.35 (6)

C13—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
C23—C22—C21
C23—C22—H22
C21—C22—H22
C22—C23—C24
C22—C23—H23
C24—C23—H23
C23—C24—C19
C23—C24—H24
C19—C24—H24
N1—C25—C26
N1—C25—H25A
C26—C25—H25A
N1—C25—H25B
C26—C25—H25B
H25A—C25—H25B
C25—C26—C27
C25—C26—H26A
C27—C26—H26A
C25—C26—H26B
C27—C26—H26B
H26A—C26—H26B
C26—C27—H27A
C26—C27—H27B
H27A—C27—H27B
C26—C27—H27C
H27A—C27—H27C
H27B—C27—H27C

P1—C1—C2—C3
Cl1—C2—C3—C4
C2—C3—C4—C5
C3—C4—C5—Co
C4—C5—C6—Cl1
C2—C1—C6—C5
P1—C1—C6—C5
N1—P1—C7—CS8
Cl1—P1—C7—C8
Nil—P1—C7—C8
P2—P1—C7—C8

119.9
119.5 (5)
119.4 (4)
121.0 (4)
120.9 (5)
119.6
119.6
119.9 (5)
120.1
120.1
119.5 (5)
120.3
120.3
121.7 (5)
119.2
119.2
118.5 (5)
120.7
120.7
114.0 (4)
108.7
108.7
108.7
108.7
107.6
111.0 (4)
109.4
109.4
109.4
109.4
108.0
109.5
109.5
109.5
109.5
109.5
109.5

176.5 (4)
—0.1(8)
—0.9(8)
0.2 (9)

1.4 (8)
-2.3(8)
~177.2 (4)
89.3 (4)
~150.3 (4)
~16.2 (5)
443 (5)
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P1—Nil—P2—NI1
CI2—Nil—P2—NI1
CI1—Nil—P2—NI1
P1—Nil—P2—C19
CI2—Nil—P2—C19
CI1—Nil—P2—C19
P1—Nil—P2—C13
CI2—Nil—P2—C13
CI1—Nil—P2—C13
CI2—Nil—P2—P1
CI1—Nil—P2—P1
Cl—P1—P2—N1
C7—P1—P2—N1
Nil—P1—P2—N1
N1—P1—P2—C19
C1—P1—P2—C19
C7—P1—P2—C19
Nil—P1—P2—C19
N1—P1—P2—C13
Cl—P1—P2—C13
C7—P1—P2—C13
Nil—P1—P2—C13
N1—P1—P2—Nil
Cl—P1—P2—Nil
C7—P1—P2—Nil
Cl—P1—N1—C25
C7—P1—N1—C25
Nil—P1—N1—C25
P2—P1—N1—C25
Cl—P1—N1—P2
C7—P1—N1—P2
Nil—P1—N1—P2
C19—P2—N1—C25
C13—P2—N1—C25
Nil—P2—N1—C25
P1—P2—N1—C25
C19—P2—NI1—P1
C13—P2—NI1—P1
Nil—P2—N1—P1
N1—P1—C1—C2
C7—P1—C1—C2
Nil—P1—C1—C2
P2—P1—C1—C2
N1—P1—C1—C6
C7—P1—C1—C6
Nil—P1—C1—C6
P2—P1—C1—C6
C6—C1—C2—C3

0.03 (14)
174.09 (14)
-31.1(3)
~116.3 (2)
577 (2)
~147.4 (3)
113.49 (19)
~72.46 (19)
82.4 (3)
174.05 (6)
-31.1(2)
~78.3 (3)
84.2 (3)
~179.9 (2)
~74.5 (3)
~152.8 3)
9.7 (3)
105.5 (2)
81.5 (3)
3.2(3)
165.7 (3)
—98.5(2)
179.9 (2)
101.7 (2)
—95.8 (2)
—43.7 (5)
75.2 (5)
~167.2 (5)
~167.2 (6)
123.5(2)
~117.6 2)
0.04 (17)
~64.5 (5)
50.0 (5)
168.5 (4)
168.5 (5)
127.0 (2)
~118.5(2)
~0.04 (17)
160.0 (4)
38.9 (5)
~92.2 (4)
~156.3 (3)
-25.2 (5)
~146.3 (4)
82.6 (4)
18.5 (5)
1.6 (8)

N1—P1—C7—C12
Cl—P1—C7—C12
Nil—P1—C7—C12
P2—P1—C7—CI12
C12—C7—C8—C9
P1—C7—C8—C9
C7—C8—C9—C10
C8—C9—C10—Cl11
C9—C10—C11—CI12
Cl10—C11—C12—C7
C8—C7—C12—Cl1
P1—C7—C12—C11
N1—P2—C13—C14
C19—P2—C13—C14
Nil—P2—C13—C14
P1—P2—C13—C14
N1—P2—C13—CI18
C19—P2—C13—C18
Nil—P2—C13—CI18
P1—P2—C13—C18
C18—C13—C14—C15
P2—C13—C14—C15
C13—C14—C15—C16
C14—C15—C16—C17
C15—C16—C17—C18
Cl16—C17—C18—C13
C14—C13—C18—C17
P2—C13—C18—C17
N1—P2—C19—C20
C13—P2—C19—C20
Nil—P2—C19—C20
P1—P2—C19—C20
N1—P2—C19—C24
C13—P2—C19—C24
Nil—P2—C19—C24
P1—P2—C19—C24
C24—C19—C20—C21
P2—C19—C20—C21
C19—C20—C21—C22
C20—C21—C22—C23
C21—C22—C23—C24
C22—C23—C24—C19
C20—C19—C24—C23
P2—C19—C24—C23
P1—N1—C25—C26
P2—N1—C25—C26
N1—C25—C26—C27

-89.2 (4)
31.2(5)
165.4 (4)
~134.2 (4)
~1.4(8)
~180.0 (4)
2.3(9)
-2.5(9)
1.8 (8)
~1.0(8)
0.8 (7)
179.2 (4)
—64.9 (5)
52.0 (5)
~169.8 (4)
~108.7 (4)
111.7 (4)
~131.3 (4)
6.8 (5)
67.9 (5)
~0.8(8)
175.8 (4)
0.2 (9)

1.3 (9)
-22(9)
1.7 (9)
—0.1(8)
~176.9 (5)
169.1 (4)
52.3 (4)
~81.8 (4)
~148.4 (3)
~15.1 (4)
~131.9 (4)
94.0 (4)
27.4 (5)
—0.1(7)
175.8 (4)
1.9 (8)
~1.4(8)
—0.9(8)
2.7(8)
-22(7)
~178.0 (4)
-32.8(7)
163.3 (4)
~177.5 (4)
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Fig. 2
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