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Crystal data
CasH230P
M, = 382.41

Monoclinic, C2/c

Hall symbol: -C 2yc

a=17.0430 3) A
b =8.5060 (1) A

¢ =29.1550 (5) A
B = 100.2780 (7)°

V =4158.71 (11) A®
Z=8

F(000) = 1616

Data collection

KappaCCD

Dx=1.222 Mgm®

Melting point: ? K
Mo Ka radiation, . = 0.71073 A
Cell parameters from 5029 reflections
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Prism, colorless

0.18 x 0.16 x 0.16 mm

4210 reflections with | > 26(1)
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diffractometer

Radiation source: fine-focus sealed tube

graphite

Detector resolution: ? pixels mm™
T Scans
9286 measured reflections

5552 independent reflections

Refinement

Refinement on F?

Least-squares matrix: full
R[F? > 20(F%)] = 0.043
WR(F?) = 0.116

S=1.06

5552 reflections
253 parameters
0 restraints

Primary atom site location: structure-
invariant direct methods

Rint = 0.021

Omax = 29.1°, Omin = 1.4°

h=-22-23
k=-11—+10

| =-39—+39

Secondary atom site location: difference
Fourier map

Hydrogen site location: inferred from
neighbouring sites

H-atom parameters constrained

w = 1/[c*(F,") + (0.0465P)* + 2.2555P]
where P = (F,2 + 2F.%)/3

(A/G)max =0.002
Apmax =0.32 € Az
Apmin = _034 (5] A_3

Extinction correction: none

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 F>.
The threshold expression of F? > 2sigma(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 (A%)

X y

Z U iso*/ Ueq
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C1
C2
H2
C3
H3
C4
H4
C5
H5
C6
C7
C8
C9
H9A
H9B
HIC
C10
H10
Cl1
H11l
C12
H12
C13
Cl4

H14A

0.99375 (2)
0.91170 (6)
1.05021 (7)
1.13309 (8)
1.1624
1.17304 (8)
1.2293
1.13126 (9)
1.1587
1.04904 (8)
1.0204
1.00802 (7)
0.91897 (8)
0.88313 (8)
0.93279 (10)
0.8978
0.9668
0.9662
0.80017 (9)
0.7752
0.75401 (9)
0.6976
0.78843 (9)
0.7561
0.87118 (8)
0.86768 (10)

0.8354

0.37518 (4)
0.58359 (13)
0.52952 (16)
0.52570 (18)
0.4379
0.64861 (19)
0.6442
0.77691 (18)
0.8611
0.78283 (17)
0.8712
0.66072 (16)
0.66908 (16)
0.71815 (18)
0.7681 (2)
0.8002
0.8567
0.6801
0.7196 (2)
0.7511
0.6757 (2)
0.6771
0.62963 (19)
0.6009
0.62601 (17)
0.5097 (2)

0.4244

0.660704 (12)

0.53409 (4)
0.63671 (4)
0.63970 (5)
0.6537
0.62245 (5)
0.6247
0.60212 (5)
0.5905
0.59865 (5)
0.5845
0.61572 (4)
0.61105 (5)
0.64828 (5)
0.69371 (6)
0.7153
0.6883
0.7072
0.64262 (6)
0.6678
0.60086 (7)
0.5977
0.56353 (6)
0.5348
0.56871 (5)
0.49376 (6)

0.5033

0.02759 (10)
0.0367 (2)
0.0253 (3)
0.0304 (3)
0.036*
0.0339 (3)
0.041*
0.0343 (3)
0.041*
0.0309 (3)
0.037*
0.0251 (3)
0.0275 (3)
0.0335 (3)
0.0449 (4)
0.067*
0.067*
0.067*
0.0425 (4)
0.051*
0.0453 (4)
0.054*
0.0394 (4)
0.047*
0.0299 (3)
0.0454 (4)

0.068*
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H14B
H14C
C15
C16
H16
C17
H17
C18
H18
C19
H19
C20
H20
C21
C22
H22
C23
H23
C24
H24
C25
H25
C26

H26

0.9046
0.8327
1.07408 (8)
1.11135 (9)
1.0954
1.17125 (10)
1.1969
1.19395 (10)
1.2354
1.15601 (10)
1.1704
1.09700 (9)
1.0718
0.96099 (8)
0.99460 (9)
1.0389
0.96425 (10)
0.9873
0.90043 (10)
0.8794
0.86725 (9)
0.8241
0.89691 (8)

0.8734

0.4668
0.5871
0.25796 (17)
0.31910 (19)
0.4186
0.2364 (2)
0.2805
0.0900 (2)
0.0337
0.0260 (2)
~0.0759
0.10969 (19)
0.0653
0.25191 (16)
0.25641 (18)
0.3231
0.1648 (2)
0.1702
0.0655 (2)
0.0032
0.0570 (2)
-0.0125
0.14995 (19)

0.1443

Atomic displacement parameters (A?)

U22

U33

0.4748
0.4755
0.69458 (5)
0.73739 (5)
0.7473
0.76551 (5)
0.7942
0.75207 (6)
0.7713
0.71047 (6)
0.7015
0.68179 (5)
0.6530
0.60933 (5)
0.56920 (5)
0.5681
0.53074 (5)
0.5034
0.53218 (6)
0.5058
0.57200 (7)
0.5732
0.61018 (6)

0.6373

U12

U13

0.068*
0.068*
0.0292 (3)
0.0383 (3)
0.046*
0.0446 (4)
0.053*
0.0473 (4)
0.057*
0.0480 (4)
0.058*
0.0373 (3)
0.045*
0.0277 (3)
0.0338 (3)
0.041*
0.0410 (4)
0.049*
0.0446 (4)
0.054*
0.0448 (4)
0.054*
0.0369 (3)

0.044*

U23
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c1
c2
Cc3
c4
Cc5
Cc6
c7
c8
c9
C10
c11
C12
C13
Cl4
C15
C16
c17
Cc18
C19
C20
c21
C22
c23

C24

0.02559
(19)

0.0352 (5)
0.0237 (6)
0.0235 (6)
0.0225 (7)
0.0334 (7)
0.0321 (7)
0.0239 (6)
0.0240 (6)
0.0316 (7)
0.0441 (9)
0.0341 (8)
0.0233 (7)
0.0272 (7)
0.0270 (7)
0.0519 (10)
0.0287 (7)
0.0445 (9)
0.0448 (9)
0.0400 (9)
0.0499 (10)
0.0394 (8)
0.0236 (6)
0.0374 (8)
0.0522 (10)

0.0435 (9)

0.02855
(19)

0.0418 (6)
0.0270 (7)
0.0356 (8)
0.0448 (9)
0.0356 (8)
0.0287 (7)
0.0270 (7)
0.0252 (7)
0.0318 (8)
0.0514 (10)
0.0428 (9)
0.0427 (9)
0.0367 (8)
0.0263 (7)
0.0446 (10)
0.0323 (7)
0.0385 (8)
0.0551 (11)
0.0566 (11)
0.0414 (10)
0.0357 (8)
0.0266 (7)
0.0315 (8)
0.0366 (8)

0.0377 (9)

0.02899
(19)

0.0311 (5)
0.0243 (6)
0.0311 (7)
0.0341 (8)
0.0345 (8)
0.0303 (7)
0.0236 (6)
0.0321 (7)
0.0373 (8)
0.0392 (9)
0.0532 (10)
0.0695 (12)
0.0499 (10)
0.0346 (7)
0.0339 (8)
0.0267 (7)
0.0308 (8)
0.0302 (8)
0.0422 (9)
0.0494 (10)
0.0341 (8)
0.0313 (7)
0.0319 (7)
0.0320 (8)

0.0455 (9)

0.00195
(14)

~0.0025 (5)
0.0009 (5)
0.0038 (6)
~0.0048 (6)
~0.0097 (6)
0.0000 (6)
0.0007 (5)
0.0032 (5)
0.0070 (6)
0.0113 (8)
0.0102 (7)
0.0039 (6)
~0.0015 (6)
0.0005 (5)
~0.0043 (8)
~0.0006 (6)
~0.0002 (7)
~0.0070 (8)
0.0066 (8)
0.0142 (8)
0.0057 (6)
0.0034 (5)
~0.0015 (6)
0.0030 (7)

0.0042 (7)

0.00585
(13)

0.0005 (4)
0.0024 (5)
0.0021 (5)
0.0041 (5)
0.0075 (6)
0.0016 (5)
0.0015 (5)
0.0020 (5)
0.0069 (6)
0.0073 (7)
0.0150 (7)
0.0075 (7)
~0.0054 (6)
0.0010 (5)
~0.0079 (7)
0.0053 (5)
0.0038 (6)
~0.0033 (6)
~0.0009 (7)
~0.0003 (8)
~0.0008 (6)
0.0004 (5)
0.0048 (6)
0.0015 (7)

~0.0116 (7)

0.00076
(14)

~0.0048 (5)
~0.0035 (5)
~0.0022 (6)
~0.0065 (6)
~0.0030 (6)
~0.0010 (6)
~0.0042 (5)
0.0016 (5)
0.0009 (6)
~0.0075 (8)
0.0022 (8)
0.0056 (8)
0.0009 (7)
0.0015 (6)
~0.0027 (7)
0.0031 (6)
0.0006 (7)
0.0079 (7)
0.0187 (8)
0.0048 (8)
0.0002 (6)
0.0031 (5)
0.0012 (6)
~0.0012 (7)
~0.0096 (7)
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C25 0.0291 (8)

C26 0.0251 (7)

0.0383 (9)
0.0389 (9)

Geometric parameters (A, °)

P—cC21
P—C15
P—C1
0—C13
0—C14
C1—C2
C1—C6
C2—C3
C2—H?2
C3—C4
C3—H3
C4—C5
C4—Ha4
C5—C6
C5—H5
C6—C7
c7—C8
C7—C13
C8—C10
C8—C9
C9—HIA
C9—H9B

C9—H9C

0.0635 (11) —0.0042 (7) —0.0017 (7)
0.0463 (9) —0.0014 (6) 0.0056 (6)
1.8321 (14) C12—C13 1.392 (2)
1.8335 (14) C12—H12 0.9500
1.8383 (14) Cl4—H14A 0.9800
1.3692 (17) C14—H14B 0.9800
1.4232 (18) C14—H14C 0.9800
1.3999 (18) C15—C20 1.391 (2)
1.4071 (18) C15—C16 1.396 (2)
1.390 (2) C16—C17 1.382 (2)
0.9500 C16—H16 0.9500
1.378 (2) C17—C18 1.382 (3)
0.9500 C17—H17 0.9500
1.388 (2) C18—C19 1.380 (3)
0.9500 C18—H18 0.9500
1.3925 (19) C19—C20 1.385 (2)
0.9500 C19—H19 0.9500
15011 (18) C20—H20 0.9500
1.4008 (19) C21—C22 1.392 (2)
1.4010 (19) C21—C26 1.398 (2)
1.394 (2) C22—C23 1.388 (2)
1.500 (2) C22—H22 0.9500
0.9800 C23—C24 1.383 (2)
0.9800 C23—H23 0.9500
0.9800 C24—C25 1.381 (3)

~0.0062 (8)
~0.0017 (7)



C10—C11

C10—H10

Cl1—C1i2

Cl1—H11

C21—P—C15

C21—P—C1

C15—P—C1

C13—O0—C14

C2—C1—C6
C2—C1—P

C6—C1—P

Cc3—C2—C1
C3—C2—H2
C1—C2—H?2
C4—C3—C2
C4—C3—H3
C2—C3—H3
C3—C4—C5
C3—C4—H4
C5—C4—H4
C4—C5—C6
C4—C5—H5
C6—C5—H5
C5—C6—C1
C5—C6—C7
C1—C6—C7

C8—C7—C13

1.378 (2)
0.9500
1.382 (2)

0.9500

102.62 (6)
101.62 (6)
101.66 (6)
117.67 (12)
118.50 (12)
123.41 (11)
118.06 (9)
120.93 (13)
1195
1195
120.16 (13)
119.9
119.9
119.85 (13)
120.1
120.1
120.77 (13)
119.6
119.6
119.79 (12)
119.75 (12)
120.46 (12)

119.69 (13)

C24—H24
C25—C26
C25—H25
C26—H26
0—C13—C7
C12—C13—C7
0—C14—H14A
0—C14—H14B
H14A—C14—H14B
0—C14—H14C
H14A—C14—H14C
H14B—C14—H14C
C20—C15—C16
C20—C15—P
C16—C15—P
C17—C16—C15
C17—C16—H16
C15—C16—H16
C18—C17—C16
C18—C17—H17
C16—C17—H17
C19—C18—C17
C19—C18—H18
C17—C18—H18
C18—C19—C20
C18—C19—H19

C20—C19—H19

0.9500
1.385 (2)
0.9500

0.9500

115.35 (12)
120.56 (14)
109.5
109.5
109.5
109.5
109.5
109.5
118.21 (13)
124.56 (11)
117.12 (11)
120.71 (15)
119.6
119.6
120.35 (15)
119.8
119.8
119.58 (15)
120.2
120.2
120.23 (16)
119.9

119.9
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C8—C7—C6b
C13—C7—C6b6
C10—C8—C7
C10—C8—C9
C7r—C8—C9
C8—C9—H9A
C8—C9—H9B
H9A—C9—H9B
C8—C9—HOC
H9A—C9—HO9C
H9B—C9—HOC
C11—C10—C8
C11—C10—H10
C8—C10—H10
C10—C11—C12
C10—C11—H11
Cl12—C11—H11
C11—C12—C13
C11—C12—H12
C13—C12—H12
0—C13—C12
C21—P—C1—C2
C15—P—C1—C2
C21—P—C1—C6
C15—P—C1—C6b
C6—C1—C2—C3

pP—C1—C2—C3

121.17 (12)
119.14 (12)
118.96 (14)
120.16 (14)
120.88 (13)
109.5
109.5
109.5
109.5
109.5
109.5
120.62 (15)
119.7
119.7
121.13 (14)
119.4
119.4
119.02 (14)
1205
1205
124.10 (13)
~95.87 (12)
9.81 (13)

86.42 (11)

~16(1.90 (10)

0.1(2)

~177.57 (11)

C19—C20—C15
C19—C20—H20
C15—C20—H20
C22—C21—C26
C22—C21—P
C26—C21—P
C23—C22—C21
C23—C22—H22
C21—C22—H22
C24—C23—C22
C24—C23—H23
C22—C23—H23
C25—C24—C23
C25—C24—H24
C23—C24—H24
C24—C25—C26
C24—C25—H25
C26—C25—H25
C25—C26—C21
C25—C26—H26
C21—C26—H26
C11—C12—C13—C7
C8—C7—C13—O0
C6—C7—C13—0
C8—C7—C13—C12
C6—C7—C13—C12

C21—P—C15—C20

120.87 (15)
119.6
119.6
118.15 (14)
124.09 (11)
117.74 (11)
120.92 (14)
119.5
1195
120.00 (15)
120.0
120.0
119.96 (15)
120.0
120.0
120.03 (15)
120.0
120.0
120.92 (15)
1195
1195
-0.3(2)
178.42 (13)
~1.95 (19)
0.8 (2)
178.79 (13)

—2.41 (14)
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Cl1—C2—C3—C4
C2—C3—C4—C5
C3—C4—C5—C6
C4—C5—C6—C1
C4—C5—C6—C7
C2—C1—C6—C5
P—C1—C6—C5
C2—C1—C6—C7
P—C1—C6—C7
C5—C6—Cr7—C8
C1—C6—C7—C8
C5—C6—C7—C13
C1—C6—C7—C13
C13—C7—C8—C10
C6—C7—C8—C10
C13—C7—C8—C9
C6—C7—C8—C9
C7—C8—C10—C11
C9—C8—C10—C11
C8—C10—C11—C12
C10—C11—C12—C13
C14—0—C13—C12
C14—0—C13—C7

C11—C12—C13—O0

0.1(2)

~0.4 (2)
03(2)
-0.1(2)
~179.31 (13)
~0.16 (19)
177.66 (10)
179.07 (12)
~3.11 (16)
~98.82 (16)
81.94 (17)
81.55 (17)
~97.68 (16)
1.4 (2)
~178.17 (14)
~178.74 (14)
1.6 (2)

-1.0 (2)
179.22 (16)
-0.2 (3)

0.8 (3)
~12.9 (2)
167.88 (13)

~179.47 (15)

C1—P—C15—C20
C21—P—C15—C16
C1—P—C15—C16
C20—C15—C16—C17
P—C15—C16—C17
C15—C16—C17—C18
C16—C17—C18—C19
C17—C18—C19—C20
C18—C19—C20—C15
C16—C15—C20—C19
P—C15—C20—C19
C15—P—C21—C22
Cl1—P—C21—C22
C15—P—C21—C26
Cl1—P—C21—C26
C26—C21—C22—C23
pP—C21—C22—C23
C21—C22—C23—C24
C22—C23—C24—C25
C23—C24—C25—C26
C24—C25—C26—C21
C22—C21—C26—C25

P—C21—C26—C25

~107.30 (13)
~178.61 (11)
76.50 (12)
2.1(2)
178.56 (12)
~1.4(2)
-0.5 (3)

1.7 (3)

~1.0 (3)
-0.9 (2)
~177.06 (13)
~87.56 (13)
17.36 (13)
94.11 (12)
~160.97 (11)
1.4 (2)
~176.95 (12)
~0.9 (1)
~0.4 (3)

1.2 (3)

0.7 (2)
~0.6 (2)

177.87 (12)

All e.s.d.'s (except the e.s.d. in the dihedral angle between two |.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 I.s. planes.
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Computing details

Data collection: Collect (Nonius B.V., 1998); cell refinement: DENZO (Nonius B.V.,
1998); data reduction: DENZO (Nonius B.V., 1998); program(s) used to solve structure:

SHELXS97 (Sheldrick, 1997); program(s) used to refine structure: SHELXL97 (Sheldrick,

1997); molecular graphics: PLATON 98 (Spek, 1998); software used to prepare material
for publication: SHELXL97 (Sheldrick, 1997).
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