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Crystal data
Ca6H330,P
M, = 408.49

Monoclinic, P2,/c

Hall symbol: -P 2ybc

a=10.5090 (4) A

b = 15.8680 (9) A

¢ =15.6060 (5) A

B =120.241 (2)°

V =2248.26 (17) A®
Z=4

F(000) = 880

Dy = 1.207 Mg m™®
Melting point: ? K
Mo Ko radiation, A = 0.71073 A

Cell parameters from 10201 reflections

Block, colorless

0.35 x 0.30 x 0.25 mm
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Data collection

CCD area detector
diffractometer

Radiation source: fine-focus sealed tube

graphite

Detector resolution: 2 pixels mm™

phi and o scans

8893 measured reflections

5132 independent reflections

Refinement

Refinement on F?

Least-squares matrix: full
R[F* > 26(F%)] = 0.044
WR(F?) = 0.118

S=1.07

5132 reflections
263 parameters
0 restraints

Primary atom site location: structure-
invariant direct methods

3633 reflections with 1 > 2¢(1)

Rint = 0.028

Omax = 27.5°, Omin = 2.0°

h=-13—+13
k=-20—+19
| =-20—-+20

Secondary atom site location: difference
Fourier map

Hydrogen site location: inferred from
neighbouring sites

H-atom parameters constrained

w = 1/[6*(F,") + (0.0558P)* + 0.1809P]
where P = (F,2 + 2F.%)/3

(A/S)max <0.001
Apmax = 0.25 € A
Apmin =—0.29 e A

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.
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Fractional atomic coordinates and isotropic or equivalent isotropic displacement

parameters (A?)

c1
H1
c2
H2A
H2B
Cc3
H3A
H3B
C4
H4A
H4B
C5
H5A
H5B
C6
H6A
H6B
C7
H7
c8
H8A
H8B
c9

H9A

X

0.33029 (17)
0.3836
0.16784 (19)
0.1128
0.1251
0.1498 (2)
0.0437
0.1962
0.2203 (2)
0.2129
0.1664
0.3815 (2)
0.4225
0.4376
0.40039 (19)
0.5067
0.3543
0.54442 (17)
0.5820
0.63789 (18)
0.6234
0.6053
0.80113 (19)

0.8360

y
0.10674 (10)

0.0976
0.08241 (11)
0.0959
0.1162
~0.01127 (13)
~0.0251
-0.0238
~0.06511 (13)
-0.1252
~0.0573
-0.04201 (12)
-0.0757
~0.0562
0.05130 (11)
0.0646
0.0641
0.24031 (11)
0.2105
0.20828 (12)
0.1468
0.2360
0.22671 (13)

0.1943

VA

0.03152 (11)
~0.0057
~0.03540 (13)
~0.0010
~0.0971
~0.06183 (14)
-0.1021
-0.1021
0.03106 (14)
0.0122
0.0674
0.09858 (13)
0.1603
0.0651
0.12465 (12)
0.1650
0.1650
0.13682 (11)
0.2016
0.09346 (12)
0.0819
0.0288
0.16369 (14)

0.2258

Uise*/Ueq
0.0307 (4)
0.037*
0.0401 (4)
0.048*
0.048*
0.0504 (5)
0.060%
0.060%
0.0523 (5)
0.063*
0.063*
0.0460 (5)
0.055%
0.055*
0.0386 (4)
0.046*
0.046*
0.0330 (4)
0.040*
0.0396 (4)
0.048*
0.048*
0.0494 (5)

0.059*
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H9B
C10
H10A
H10B
Cl1
H11A
H11B
Ci12
H12A
H12B
C13
Cl4
H14
C15
H15
C16
H16
C17
H17
C18
C19
C20
C21
H21A
H21B
C22

C23

0.8584
0.8280 (2)
0.8025
0.9337
0.73650 (19)
0.7513
0.7696
0.57270 (18)
0.5162
0.5373
0.28261 (16)
0.30042 (18)
0.3483
0.24984 (19)
0.2631
0.18038 (17)
0.1451
0.16179 (17)
0.1148
0.21133 (16)
0.19379 (16)
0.27471 (16)
0.4527 (2)
0.5460
0.4761
0.26977 (18)

0.17869 (19)

0.2081
0.31967 (14)
0.3516
0.3290
0.35231 (13)
0.4138
0.3250
0.33383 (12)
0.3525
0.3664
0.27120 (10)
0.23330 (11)
0.1802
0.27151 (12)
0.2447
0.34834 (12)
0.3745
0.38764 (12)
0.4411
0.34971 (11)
0.39796 (10)
0.47027 (11)
0.56590 (13)
0.5406
0.6165
0.51901 (11)

0.49842 (12)

0.1325
0.18801 (14)
0.1269
0.2361
0.23163 (13)
0.2426
0.2966
0.16183 (12)
0.1935
0.0998
~0.05590 (11)
~0.13061 (11)
-0.1182
~0.22198 (11)
-0.2713
~0.24104 (11)
-0.3037
~0.16865 (11)
-0. 820
-0.07617 (11)
~0.00022 (11)
0.03913 (11)
0.09150 (13)
0.1434
0.0650
0.11019 (12)

0.14608 (13)

0.059%
0.0513 (5)
0.062*
0.062*
0.0484 (5)
0.058*
0.058*
0.0391 (4)
0.047*
0.047*
0.0281 (4)
0.0337 (4)
0.040%
0.0372 (4)
0.045%
0.0381 (4)
0.046%
0.0354 (4)
0.042*
0.0292 (4)
0.0296 (4)
0.0307 (4)
0.0442 (5)
0.053*
0.053*
0.0356 (4)
0.0413 (4)
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H23
C24
H24
C25
C26
H26A
H26B
H26C
o1
02

P1

0.1747
0.09231 (19)
0.0272
0.09581 (17)
~0.00685 (19)
0.0360
-0.0211
-0.1021
0.37159 (12)
0.36142 (13)

0.34252 (4)

0.5312
0.42681 (12)
0.4113
0.37672 (11)
0.30213 (12)
0.2535
0.2884
0.3161
0.50630 (8)
0.58823 (8)
0.21990 (3)

Atomic displacement parameters (A%

C1

C2

C3

C4

C5

C6

C7

C8

Ull U22
0.0336
0.0303(8) ;0
0.0358 0.0417
(10) (11)
0.0523 0.0451
(12) (12)
0.0671 0.0385
(14) (12)
0.0607 0.0375
(13) (11)
0.0420 0.0409
(10) (11)
0.0397
0.0290(9) ;0
0.0483
0.0300(9) ;9

U33

0.0287 (7)

0.0376 (9)

0.0507
(11)

0.0606
(12)

0.0457
(10)

0.0332 (8)

0.0262 (7)

0.0381 (9)

0.1956 0.050*
0.10581 (13) 0.0410 (4)

0.1287 0.049*
0.03403 (12) 0.0338 (4)
-0.00861 (13)  0.0414 (4)

0.0356 0.062*
~0.0741 0.062*
~0.0150 0.062*
0.01358 (8) 0.0376 (3)
0.13200 (8) 0.0435 (3)
0.06512 (3) 0.02895 (13)

U12 Ul3 U23
0.0025(7)  0.0152(7)  0.0009 (7)
~0.0048 (8) 0.0147 (8)  —0.0030 (8)
~0.0124

(10) 0.0237 (10) —0.0088 (9)
~0.0075 ~0.0035
(10) 0.0391(11) ;)
0.0090 (10)  0.0312 (10) 0.0101 (9)
0.0049 (9)  0.0193(8)  0.0053 (8)
0.0016(8)  0.0108 (7)  —0.0027 (7)
0.0009 (8)  0.0153(8)  —0.0082 (8)
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C9

C10

Cil1

Ci12

C13

Cl4

C15

C16

C17

C18

C19

C20

C21

C22

C23

C24

C25

2/

0.0286
(10)

0.0294
(10)

0.0401
(11)

0.0351 (9)

0.0213 (8)

0.0322 (9)

0.0354 (9)

0.0305 (9)

0.0275 (9)

0.0194 (8)

0.0238 (8)

0.0248 (8)

0.0405
(11)

0.0319 (9)

0.0428
(10)

0.0356
(10)

0.0264 (8)

N N21Q 70\

0.0670
(15)

0.0677
(15)

0.0517
(13)

0.0430
(1)

0.0352
(10)

0.0392
(1)

0.0499
(12)

0.0518
(12)

0.0410
(1)

0.0365
(10)

0.0331
(10)

0.0351
(10)

0.0463
(12)

0.0341
(10)

0.0456
(12)

0.0489
(12)

0.0360
(10)

N NARY

0.0466
(10)

0.0477
(10)

0.0426
(10)

0.0351 (8)

0.0259 (7)

0.0306 (8)

0.0269 (8)

0.0276 (8)

0.0337 (8)

0.0291 (7)

0.0303 (8)

0.0322 (8)

0.0442
(10)

0.0361 (8)

0.0403 (9)

0.0473
(10)

0.0390 (8)

N NR1°

0.0037 (9)

~0.0090
(10)

~0.0085 (9)

0.0001 (8)

~0.0023 (7)

~0.0001 (8)

—~0.0060 (9)

~0.0038 (8)

0.0006 (8)

~0.0035 (7)

0.0050 (7)

0.0032 (7)

—~0.0097 (9)

0.0026 (8)

0.0070 (9)

0.0067 (9)

0.0047 (7)

N NNNN (Q\

0.0145 (8)

0.0127 (8)

0.0128 (8)

0.0147 (8)

0.0106 (6)

0.0165 (7)

0.0161 (7)

0.0112 (7)

0.0125 (7)

0.0103 (6)

0.0124 (7)

0.0145 (7)

0.0202 (9)

0.0137 (7)

0.0244 (8)

0.0274 (8)

0.0165 (7)

N N2AN (Q\

~0.0068
(10)

~0.0082
(10)

~0.0117 (9)

~0.0040 (8)

~0.0004 (7)

~0.0002 (7)

~0.0042 (8)

0.0074 (8)

0.0064 (8)

0.0000 (7)

0.0056 (7)

0.0046 (7)

~0.0059 (9)

0.0011 (8)

~0.0021 (8)

0.0071 (9)

0.0057 (8)

N NNA7 (O\
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(12) (10)
O1 0.0338(7) 0.0412(8) 0.0391(6) -0.0085(5) 0.0193(5) —0.0038 (5)
02 0.0429(7) 0.0393(8) 0.0456(7) —0.0033(6) 0.0204(6) —0.0067 (6)

PL  00281(2) 00341(3) 00249(2) &00224 00151 0.00072

(19) 17) 17)
Geometric parameters (A, °)

C1—C6 1.533 (2) C11—H11B 0.9900
C1—C2 1.536 (2) Cl12—H12A 0.9900
C1—P1 1.8570 (17) C12—H12B 0.9900
Cl1—H1 1.0000 C13—C18 1.405 (2)
C2—C3 1.529 (3) C13—Ci14 1.406 (2)
C2—H2A 0.9900 C13—P1 1.8514 (15)
C2—H2B 0.9900 Cl4—C15 1.386 (2)
C3—C4 1.516 (3) Cl4—H14 0.9500
C3—H3A 0.9900 C15—C16 1.374 (3)
C3—H3B 0.9900 C15—H15 0.9500
C4—C5 1.522 (3) Cl16—C17 1.388 (2)
C4—H4A 0.9900 C16—H16 0.9500
C4—H4B 0.9900 C17—C18 1.400 (2)
C5—C6 1.522 (3) C17—H17 0.9500
C5—H5A 0.9900 C18—C19 1.498 (2)
C5—H5B 0.9900 C19—C20 1.375 (2)
C6—H6A 0.9900 C19—C25 1.419 (2)
C6—H6B 0.9900 C20—C22 1.374 (2)
C7—C12 1.525 (2) C20—O01 1.3898 (18)
C7—C8 1.533 (2) C21—02 1.433 (2)

S8


file:///C:/Users/bsben/AppData/Local/Temp/colo16%20_geom_bond_distance

C7—P1
C7—H7
C8—C9
C8—H8A
C8—H8B
C9—C10
C9—HIA
C9—H9B
C10—C11
C10—H10A
C10—H10B
C11—C12
C11—H11A
C6—C1—C2
C6—C1—P1
C2—C1—P1
C6—C1—H1
C2—Cl—H1
P1—C1—H1
C3—C2—Cl
C3—C2—H2A
C1—C2—H2A
C3—C2—H2B
Cl1—C2—H2B
H2A—C2—H2B
C4—C3—C2

C4—C3—H3A

1.8621 (16)
1.0000
1.528 (2)
0.9900
0.9900
1.514 (3)
0.9900
0.9900
1521 (3)
0.9900
0.9900
1.532 (2)
0.9900
109.84 (14)
110.81 (11)
109.28 (11)
109.0
109.0
109.0
111.85 (15)
109.2
109.2
109.2
109.2
107.9
110.82 (15)

109.5

C21—01
C21—H21A
C21—H21B
C22—C23
C22—02
C23—C24
C23—H23
C24—C25
C24—H24
C25—C26
C26—H26A
C26—H26B
C26—H26C
C10—C11—H11B
C12—C11—H11B
H11A—C11—H11B
C7—Cl12—C11
C7—C12—H12A
C11—C12—H12A
C7—C12—H12B
C11—C12—H12B
H12A—C12—H12B
C18—C13—C14
C18—C13—P1
C14—C13—P1
C15—C14—C13

C15—C14—H14

1.434 (2)
0.9900
0.9900
1.370 (2)
1.386 (2)
1.391 (3)
0.9500
1.389 (2)
0.9500
1512 (2)
0.9800
0.9800
0.9800
109.5
109.5
108.1
111.87 (15)
109.2
109.2
109.2
109.2
107.9
118.10 (14)
119.23 (11)
122.62 (12)
121.60 (16)

119.2
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C2—C3—H3A
C4—C3—H3B
C2—C3—H3B
H3A—C3—H3B
C3—C4—C5
C3—C4—H4A
C5—C4—H4A
C3—C4—H4B
C5—C4—H4B
H4A—C4—H4B
C6—C5—C4
C6—C5—H5A
C4—C5—H5A
C6—C5—H5B
C4—C5—H5B
H5A—C5—H5B
C5—C6—C1
C5—C6—H6A
C1—C6—H6A
C5—C6—H6B
Cl1—C6—H6B
H6A—C6—H6B
Cl2—C7—C8
Cl2—C7—P1
C8—C7—P1
C12—C7—H7

C8—C7—H7

109.5
109.5
109.5
108.1
111.33 (16)
109.4
109.4
109.4
109.4
108.0
111.65 (15)
109.3
109.3
109.3
109.3
108.0
111.66 (14)
109.3
109.3
109.3
109.3
107.9
110.48 (14)
109.82 (11)
117.81 (11)
106.0

106.0

C13—C14—H14
Cl16—C15—C14
C16—C15—H15
C14—C15—H15
C15—C16—C17
C15—C16—H16
C17—Cl6—H16
C16—C17—C18
Cl6—C17—H17
C18—C17—H17
C17—C18—C13
C17—C18—C19
C13—C18—C19
C20—C19—C25
C20—C19—C18
C25—C19—C18
C22—C20—C19
C22—C20—O01
C19—C20—O01
02—C21—01
02—C21—H21A
01—C21—H21A
02—C21—H21B

01—C21—H21B

H21A—C21—H21B

C23—C22—C20

C23—C22—02

119.2
119.84 (15)
120.1
120.1
119.98 (15)
120.0
120.0
120.96 (17)
1195
1195
119.52 (14)
117.76 (15)
122.61 (13)
115.64 (14)
119.01 (13)
125.33 (15)
124.32 (14)
109.32 (15)
126.35 (14)
107.06 (13)
110.3
110.3
110.3
110.3
108.6
120.92 (17)

129.12 (16)
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P1—C7—H7
C9—C8—C7
C9—C8—HB8A
C7—C8—HB8A
C9—C8—H8B
C7—C8—H8B
H8A—C8—H8B
C10—C9—C8
C10—C9—H9A
C8—C9—H9A
C10—C9—H9B
C8—C9—H9B
H9A—C9—H9B
C9—C10—C11
C9—C10—H10A
C11—C10—H10A
C9—C10—H10B
C11—C10—H10B
H10A—C10—H10B
C10—C11—C12
C10—C11—H11A
Cl12—C11—H11A
C6—C1—C2—C3
P1—C1—C2—C3
Cl1—C2—C3—C4
C2—C3—C4—C5

C3—C4—C5—C6

106.0
110.94 (14)
109.5
109.5
109.5
109.5
108.0
111.48 (16)
109.3
109.3
109.3
109.3
108.0
111.35 (16)
109.4
109.4
109.4
109.4
108.0
110.70 (14)
109.5
109.5
~55.59 (18)
~177.35 (12)
56.3 (2)
—55.5 (2

55.4 (2)

C20—C22—02
C22—C23—C24
C22—C23—H23
C24—C23—H23
C25—C24—C23
C25—C24—H24
C23—C24—H24
C24—C25—C19
C24—C25—C26
C19—C25—C26
C25—C26—H26A
C25—C26—H26B
H26A—C26—H26B
C25—C26—H26C
H26A—C26—H26C
H26B—C26—H26C
C20—01—C21
C22—02—C21
C13—P1—C1
C13—P1—C7

Cl1—P1—C7

C25—C19—C20—01
C18—C19—C20—O01
C19—C20—C22—C23
01—C20—C22—C23

C19—C20—C22—02

109.90 (14)
116.20 (16)
121.9
121.9
123.73 (16)
118.1
118.1
119.14 (16)
120.01 (15)
120.84 (15)
109.5
109.5
109.5
109.5
109.5
109.5
103.67 (12)
103.43 (13)
101.39 (7)
103.63 (7)

103.51 (7)

~176.40 (14)
1.9 (2)
~1.2(3)
178.08 (15)

~178.57 (15)
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C4—C5—-C6—C1
C2—C1—C6—C5
P1—C1—C6—C5
Cl12—C7—C8—C9
P1—C7—C8—C9
C7—C8—C9—C10
C8—C9—C10—C11
C9—C10—C11—C12
C8—C7—C12—C11
P1—C7/—C12—C11
ci0—C11—Ci12—C7
C18—C13—C14—C15
P1—C13—C14—C15
C13—C14—C15—C16
C14—C15—C16—C17
C15—C16—C17—C18
Cl6—C17—C18—C13
C16—C17—C18—C19
C14—C13—C18—C17
P1—C13—C18—C17
C14—C13—C18—C19
P1—C13—C18—C19
C17—C18—C19—C20
C13—C18—C19—C20
C17—C18—C19—C25
C13—C18—C19—C25

C25—C19—C20—C22

~55.43 (19)
54.95 (18)
175.79 (12)
55.3 (2)
~177.40 (13)
-56.1 (2)
56.3 (2)
555 (2)
~55.44 (18)
172.96 (11)
55.5 (2)
0.1(2)
177.59 (12)
0.0 3)

0.3 (3)

~0.8 (2)

0.8 (2)
177.09 (14)
~0.5(2)
~178.08 (11)
~176.54 (14)
5.8 (2)
~67.27 (19)
108.87 (18)
110.89 (18)
~73.0 (2)

2.7 (2)

01—C20—C22—02
C20—C22—C23—C24
02—C22—C23—C24
C22—C23—C24—C25
C23—C24—C25—C19
C23—C24—C25—C26
C20—C19—C25—C24
C18—C19—C25—C24
C20—C19—C25—C26
C18—C19—C25—C26
C22—C20—01—C21
C19—C20—01—C21
02—C21—01—C20
C23—C22—02—C21
C20—C22—02—C21
01—C21—02—C22
C18—C13—P1—C1
C14—C13—P1—C1
C18—C13—P1—C7
C14—C13—P1—C7
C6—C1—P1—C13
C2—C1—P1—C13
C6—C1—P1—C7
C2—C1—P1—C7
C12—C7—P1—C13
C8—C7—P1—C13

Cl2—C7—P1—C1

0.66 (18)
~0.6 (2)
176.26 (16)
0.7 (3)

1.0 (3)
~177.37 (17)
25 (2)
179.26 (15)
175.79 (15)
2.4 (2)
14.92 (17)
~165.87 (16)
~24.76 (17)
166.93 (18)
~15.93 (17)
25.09 (17)
150.44 (12)
~27.07 (15)
~102.46 (13)
80.03 (14)
170.31 (11)
~68.52 (12)
63.11 (12)
~175.72 (11)
69.22 (12)
~58.41 (15)

174.72 (10)
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C18C19-C20-C22 -178.96(15) C8 C7—P1 Cl 47.09 (15)

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 l.s. planes.

‘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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