
J. Am. Chem. Soc., 1997, 119(8), 2052-2053, DOI:10.1021/ja963845c

Terms & Conditions
Electronic Supporting Information files are available without a subscription to ACS Web Editions. The American Chemical
Society holds a copyright ownership interest in any copyrightable Supporting Information. Files available from the ACS
website may be downloaded for personal use only. Users are not otherwise permitted to reproduce, republish,
redistribute, or sell any Supporting Information from the ACS website, either in whole or in part, in either machine-
readable form or any other form without permission from the American Chemical Society. For permission to reproduce,
republish and redistribute this material, requesters must process their own requests via the RightsLink permission
system. Information about how to use the RightsLink permission system can be found at
http://pubs.acs.org/page/copyright/permissions.html

Copyright © 1997 American Chemical Society

http://dx.doi.org/10.1021/issn.0002-7863
http://dx.doi.org/10.1021/ja963845c
http://pubs.acs.org/page/copyright/permissions.html
http://pubs.acs.org/


CIVV/ American fiemical society J. Am. uhem. soc. VI I Page2UD2 iioese supplemental Page 41

Table 5. Bond Angles(')

atom atom atom angle atom atom atom angle

CL2 CL1 C109 116(1) CL5 CL4 C110 77.3(6)

CL4 CL5 CL7 122(1) CL4 CL5 C110 63.7(8)

CL7 CL5 Ci1o 60.1(6) CL7 CL6 C1i0 56.1(4)

CL5 CL7 CL6 102(1) CL5 CL7 C1i1 67(1)

CL6 CLT C110 54.7(4) C1l CL8 C113 23(2)

C111 CL8 C114 52(1) C113 CL8 C114 28(2)

C111 CL9 C113 29(1) 0111 CL9 0114 51(1)

C111 CL9 C115 26(1) C111 CL9 C116 87(1)

C113 CL9 C114 22(1) 0113 CL9 C115 56(2)

C113 CL9 C116 116(2) C114 CL9 C115 77(2)

C114 CL9 C116 133(2) C115 CL9 C116 62(1)

C112 CL10 C117 52.3(10) C112 CLI C118 99(2)

C112 CL1O C119 89(1) 0112 CL1O C119 127(1)

C112 CL10 C120 144(1) C117 CLI C118 50(2)

C117 CL10 C119 37.5(10) C117 CL1O C119 78(1)

C117 CL1O 0120 97(1) C118 CLI C119 22(2)

C118 CL1O C119 28(2) 0118 CL1O C120 63(2)

C119 CL1O C119 43(1) C119 CL10 C120 62(1)

C119 CL1O C120 43(1) C116 CLI1 0117 84(2)

C116 CLI1 C118 101(1) C116 CL11 C119 128(2)

0116 CL11 C120 169(2) C117 CL11 C118 33(1)

C117 CL11 C119 44(1) C117 CL11 0120 92(2)

0118 CL11 C119 36(1) 0118 CL11 C120 71(1)

0119 CL11 C120 49(1) C2 C1 C6 118.7(4)
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Table 5. Bond Angles(') (continued)

atom atom atom angle atom atom atom angle

C2 01 C54 119.8(4) C6 C1 C54 121.5(3)

CI C2 C3 120.5(4) C2 C3 C4 120.4(4)

C3 C4 C5 119.9(4) C4 C5 C6 121.0(4)

CI C6 C5 119.4(4) C1 C6 CT 120.6(4)

C5 C6 CT 120.0(4) C6 CT C8 179.6(4)

CT C8 C9 178.2(4) C8 C9 C10 179.4(4)

C9 C10 C1I 175.2(4) C10 C11 012 119.1(3)

C1O C11 016 122.1(3) C12 C11 C16 118.8(3)

C11 012 C13 120.3(4) C12 C13 014 120.6(4)

013 C14 C15 120.1(4) C14 C15 C16 120.7(4)

Cii 016 C15 119.6(4) C11 016 C17 122.2(3)

015 016 017 118.2(3) 016 C17 C18 172.2(4)

C17 C18 C19 177.0(4) 018 C19 C20 120.1(4)

C18 C19 C24 120.5(3) C20 C19 C24 119.3(4)

C19 C20 C21 121.2(4) C20 C21 C22 119.8(4)

C21 C22 C23 120.1(4) C22 C23 C24 120.4(4)

C19 C24 C23 119.0(3) C19 C24 C25 120.8(3)

C23 C24 C25 120.1(4) C24 C25 C26 176.9(4)

C25 C26 C27 177.8(4) C26 C27 C28 178.8(4)

C27 C28 C29 173.5(4) C28 C29 C30 119.1(4)

C28 C29 C34 121.9(4) C30 C29 C34 119.0(4)

C29 C30 C31 121.3(4) C30 C31 C32 120.2(4)

C31 C32 C33 119.2(4) C32 C33 C34 122.0(4)

C29 C34 C33 118.3(4) C29 C34 C35 121.7(3)
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Table 5. Bond Angles(*) (continued)

atom atom atom angle atom atom atom angle

C33 C34 C35 119.9(4) C34 C35 C36 175.7(4)

C35 C36 C37 177.9(4) C36 C37 C38 121.3(4)

C36 C37 C42 119.9(3) C38 C37 C42 118.8(4)

C37 C38 C39 120.6(4) C38 C39 C40 119.9(4)

C39 C40 C41 120.9(4) C40 C41 C42 120.0(4)

C37 C42 C41 119.7(4) C37 C42 C43 12G.0(3)

C41 C42 C43 120.2(4) C42 C43 C44 177.7(4)

C43 C44 C45 178.0(4) C44 C45 C46 178.1(4)

C45 C46 C47 178.7(4) C46 C47 C48 120.4(3)

C46 C47 C52 120.4(3) C48 C47 C52 119.2(3)

C47 C48 C49 120.8(4) C48 C49 050 119.9(4)

C49 C50 C51 120.0(4) C50 C51 C52 121.0(4)

C47 C52 C51 119.1(4) C47 C52 C53 120.0(3)

C51 C52 C53 120.8(4) C52 C53 C54 175.2(4)

C1 C54 C53 177.7(4) C56 C55 C60 119.6(3)

C56 C55 C108 120.9(3) C60 C55 C108 119.4(3)

C55 C56 C57 120.6(4) C56 C57 C58 120.1(4)

C57 C58 C59 119.9(4) C58 C59 C60 121.1(4)

C55 C60 C59 118.7(4) C55 C60 C61 120.5(4)

C59 C60 C61 120.8(4) C60 061 C62 176.7(4)

C61 C62 C63 178.2(4) C62 C63 C64 179.2(4)

C63 C64 C65 177.0(4) C64 C65 C66 119.4(4)

C64 C65 070 120.8(3) C66 C65 C70 119.7(3)

C65 C66 C67 120.2(4) C66 C67 C68 120.6(4)
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Table 5. Bond Angles(') (continued)

atom

C67

C65

C69

071

C72

073

C75

C73

077

C79

C81

C82

C83

C85

C83

C87

C89

C90

C91

C93

C91

C95

C97

099

atom

C68

070

070

072

C73

C74

C76

078

078

C80

C82

C83

C84

C86

C88

C88

C90

C91

C92

C94

C96

C96

C98

atom

C69

C69

C71

C73

C78

075

C77

C77

C79

C81

C83

C88

C85

C87

C87

C89

C91

C96

C93

C95

095

097

099

C100 C101

angle

119.6(4)

119.2(4)

120.6(4)

177.9(5)

121.0(4)

120.8(4)

119.5(4)

119.5(4)

119.7(4)

177.5(4)

173.8(4)

122.0(4)

121.0(4)

120.3(4)

119.1(4)

118.7(4)

175.1(4)

121.3(4)

121.2(4)

120.1(4)

118.7(3)

118.9(3)

176.7(4)

179.5(4)

atom

C68

C65

C70

C72

C74

C74

C76

073

C78

C80

C82

C84

C84

C86

C83

C88

C90

092

C92

C94

C91

C96

C98

C100

atom

C69

070

C71

C73

C73

C75

C77

078

079

C81

C83

C83

C85

C87

C88

C89

C91

C91

C93

C95

C96

097

C99

C101

atom

070

071

C72

074

078

076

C78

079

C80

C82

C84

C88

C86

088

C89

C90

C92

096

C94

C96

097

098

C100

C102

30

angle

120.7(4)

120.2(3)

177.6(5)

119.8(4)

119.2(4)

120.0(4)

120.9(4)

120.8(4)

177.0(4)

177.3(4)

119.0(4)

119.0(4)

120.1(4)

120.6(4)

122.1(4)

176.1(4)

119.4(4)

119.3(4)

119.8(4)

120.9(4)

122.4(4)

175.2(4)

176.4(4)

120.4(4)
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Table 5. Bond Angles(0 ) (continued)

atom atom atom angle atom atom atom angle

C100 C101 C106 120.9(3) C102 C101 C106 118.6(3)

C101 C102 C103 120.8(4) C102 C103 C104 119.9(4)

C103 C104 C105 120.8(4) C104 C105 C106 120.2(4)

C101 C106 C105 119.6(3) C101 C106 C107 120.3(3)

C105 C106 C107 120.1(4) C106 C107 C108 176.9(4)

C55 C108 C107 176.4(4) CL1 C109 CL3 113.0(3)

CL4 C110 CL5 39(1) CL4 C110 CL6 116.2(3)

CL4 C110 CL7 90.8(6) CL5 C110 CL6 102.6(6)

CL5 C110 CL7 52(1) CL6 C110 CLT 69.2(5)

CL8 C111 CL9 110.4(7) CL8 C111 C113 22(2)

CL8 C111 C114 54(1) CL8 C111 C115 138(2)

CL9 C111 C113 88(2) 0L9 C111 C114 58(1)

CL9 C111 C115 27(1) C113 C111 C114 31(2)

0113 C111 C115 116(3) C114 C111 C115 85(2)

CL10 C112 C115 163(1) CL1O C112 C116 134(1)

CL10 C112 C117 55(1) 0115 C112 C116 41(1)

C115 C112 C117 110(1) C116 C112 C117 86(1)

0L8 C113 0L9 161(3) CL8 C113 C111 133(4)

CL8 C113 C114 117(6) CL8 C113 C115 163(3)

CL9 C113 C111 61(2) CL9 C113 C114 48(4)

CL9 C113 0115 30(1) C111 C113 C114 108(6)

0111 C113 C115 31(1) C114 C113 C115 77(4)

CL8 C114 CL9 140(2) CL8 C114 C111 73(2)

CL8 C114 C113 33(4) CL8 C114 C115 107(2)
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Table 5. Bond Angles(') (continued)

atom atom atom angle atom atom atom angle

CL9 C114 C111 69(1) CL9 C114 C113 108(5)

CL9 C114 C115 35(1) 0111 C114 C113 40(4)

C111 C114 C115 34(1) C113 C114 C115 74(5)

CL9 C115 C111 125(3) CL9 C115 C112 111(2)

CL9 C115 C113 93(2) CL9 C115 C114 66(1)

CL9 C115 C116 61(2) C111 C115 C112 98(2)

C111 C115 C113 32(1) C111 C115 C114 60(2)

C111 C115 C116 167(3) C112 C115 C113 112(2)

0112 C115 C114 113(1) C112 C115 C116 69(2)

0113 C115 C114 28(1) C113 C115 C116 150(3)

C114 C115 C116 123(3) CL9 C116 CL11 174(2)

CL9 C116 C112 109(2) CL9 C116 C115 56(2)

CL11 C116 C112 76(2) CL11 C116 0115 128(3)

0112 C116 C115 69(2) CL10 C117 CL11 132(2)

CL10 C117 0112 72(1) CL1O C117 C118 20(1)

CL10 C117 C119 79(2) CLI C117 C112 106(2)

CL11 C117 C118 119(2) CL11 C117 0119 91(3)

C112 C117 C118 91(2) C112 C117 C119 151(2)

0118 C117 C119 61(1) CL1O C118 CL11 126(3)

CL1O 0118 C117 108(3) CL1O C118 0119 147(3)

(10 C118 C119 140(4) CL10 C118 C120 87(3)

CL11 C118 C117 27(1) CLI1 C118 C119 48(1)

(11 C118 C119 93(2) CL11 C118 C120 135(2)

C117 C118 C119 50(1) C117 C118 C119 109(3)
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Table 5. Bond Angles( 0) (continued)

atom atom atom angle atom atom atom angle

C117 C118 C120 123(2) 0119 C118 C119 61(2)

C119 C118 C120 86(2) C119 C118 C120 62(1)

CL10 C119 CL10 136(1) CL10 C119 CL11 96(2)

CL10 C119 C117 63(2) CL10 C119 C118 10(1)

CL10 C119 C118 126(2) CL10 C119 C119 75(2)

CL10 C119 C120 43(1) CL10 C119 C120 127(2)

CL10 C119 CL11 107(2) CL10 0119 C117 151(2)

CL10 C119 C118 128(2) CL10 C119 C118 11(1)

CL10 C119 0119 61(2) CL10 C119 0120 103(1)

CL1O C119 C120 39(1) CL11 C119 C117 44(1)

CLI C119 C118 95(2) CL11 C119 C118 116(2)

CL11 C119 C119 123(3) CL11 C119 C120 138(2)

CL11 C119 C120 70(2) C117 C119 C118 68(2)

C117 C119 0118 161(3) C117 C119 C119 131(4)

C117 C119 C120 102(3) C117 C119 C120 113(3)

C118 C119 C118 118(2) C118 C119 C119 66(2)

0118 C119 C120 43(1) C118 C119 C120 117(2)

0118 C119 C119 51(2) C118 C119 C120 92(2)

C118 C119 C120 47(1) C119 C119 0120 52(2)

C119 C119 C120 73(2) C120 C119 C120 125(2)

CL1O 0120 CL11 148(2) CL10 C120 C118 28(1)

CL10 0120 C119 74(1) CL1O C120 C119 96(2)

CL1I C120 C118 130(2) CLI C120 C119 103(2)

CL11 C120 C119 60(2) C118 C120 C119 49(2)
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Table 5. Bond Angles(') (continued)

atom

C118

atom

C120

atom

C119

angle

70(2)

atom

0119

atom

C120

atom

C119

angle

54(2)

34
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Table 6. Bond Angles(")

atom atom atom angle atom atom atom angle

CL5 CL7 H51 77.7 CL6 CLT H51 78.5

C110 CL7 H51 32.4 Cl C2 H1 119.8

C3 C2 H1 119.8 C2 C3 H2 119.8

C4 C3 H2 119.8 C3 C4 13 120.0

C5 C4 H3 120.0 C4 C5 14 119.5

C6 C5 H4 119.5 C1l C12 H5 119.9

C13 C12 15 119.9 C12 C13 16 119.7

C14 C13 16 119.7 C13 C14 H7 119.9

C15 C14 H7 119.9 C14 C15 18 119.6

C16 C15 18 119.6 C19 020 H9 119.4

C21 C20 H9 119.4 C20 C21 110 120.1

C22 C21 110 120.1 C21 C22 H11 119.9

C23 C22 111 119.9 C22 C23 112 119.8

C24 C23 H12 119.8 C29 C30 113 119.4

C31 C30 H13 119.4 C30 C31 H14 119.9

C32 C31 114 119.9 C31 C32 115 120.4

C33 C32 115 120.4 C32 C33 116 119.0

C34 C33 116 119.0 C37 C38 117 119.7

C39 C38 H17 119.7 C38 C39 118 120.1

C40 C39 H18 120.1 C39 C40 119 119.6

C41 C40 119 119.6 C40 C41 H20 120.0

C42 C41 120 120.0 C47 C48 121 119.6

C49 C48 121 119.6 C48 C49 122 120.1

C50 C49 H22 120.1 C49 C50 123 120.0
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Table 6. Bond Angles(o) (continued)

atom angleatom

C51

C52

C57

C58

C59

C60

C67

C68

C69

070

C75

C76

077

C78

C85

C86

C87

C88

C93

C94

C95

096

C103

C104

atom

C50

C51

056

C57

C58

C59

C66

C67

C68

C69

C74

C75

C76

077

C84

C85

C86

C87

C92

093

C94

C95

C102

C103

H23

124

H25

H26

H27

128

129

130

131

H32

133

134

135

136

H37

H38

H39

H40

H41

142

143

144

145

H46

120.0

119.5

119.7

120.0

120.1

119.5

119.9

119.7

120.2

119.7

119.6

120.0

120.2

119.5

119.5

120.0

119.9

119.7

119.4

120.1

119.9

119.5

119.6

120.0

atom angleatom

C50

C55

C56

C57

C58

C65

C66

C67

C68

073

C74

075

C76

C83

C84

C85

C86

C91

C92

C93

C94

C101

C102

C103

atom

C51

C56

C57

C58

C59

C66

C67

C68

C69

C74

C75

C76

077

C84

C85

C86

C87

C92

093

C94

C95

C102

C103

C104

38

H24

H25

H26

127

128

129

H30

131

132

133

H34

H35

136

H37

138

139

140

141

H42

H43

H44

H45

146

H47

119.5

119.7

120.0

120.1

119.5

119.9

119.7

120.2

119.7

119.6

120.0

120.2

119.5

119.5

120.0

119.9

119.7

119.4

120.1

119.9

119.5

119.6

120.0

119.6
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Table 6. Bond Angles(') (continued)

atom atom atom angle atom atom atom angle

C105 C104 H47 119.6 C104 C105 H48 119.9

C106 C105 H48 119.9 CL1 C109 H49 108.6

CLI C109 H50 108.6 CL3 0109 H49 108.6

CL3 C109 150 108.6 149 0109 H50 109.5

CL4 C110 151 107.8 CL4 C110 H52 107.8

CL5 0110 151 78.7 CL5 C110 152 143.7

CL6 C110 H51 107.8 CL6 C110 H52 107.8

CL7 C110 H51 55.6 CL7 C110 152 159.8

H51 C110 H52 109.5

37
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