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C9-C14 1.530(6)
C9-C15 1.534(6)
C10-H101 0.96(4)
C10-H102 1.11(4)
C11-C13 1.498(7)
R Cl1-C12 1.526(8)
Cl2-H121 1.0380
Cl2-H122 1.0380
C12-H123 1.0380
C13-H131 0.9425
C13-H132 0.9425
C13-H133 0.9425
Cl4-H141 0.99(5)
Cl4-H142 0.97(5)
C16-C21 1.527(6)
C16-C22 1.528(5)
Cl6-C17 1.538(6)
C17-H171 0.85(5)
Cl17-H172 1.03(4)
C18-C20 1.502(7)
Cc18-C19 1.519(7)
Cl19-H191 0.9881 N
Cl19-H192 0.9881
C19-H193 0.9881
C20-H201 0.9776
C20-H202 0.9776
C20-H203 0.9776
C21-H211 1.05(5)
C21-H212 0.98(4)
C23-C29 1.513(6)
C23-C28 1.528(6)
C23-C24 1.535(6)
C24-H241 1.07(6)
C24-H242 0.99(6)
C25-C27 1.491(11)
C25-C26 1.510(11)
C26-H261 0.8072
C26-H262 0.8072
C26-H263 0.8072
C27-H271 0.9308
C27-H272 - 0.9308
C27-H273 0.9308
C28-H281 0.99(5)
C28-H282 0.98(5)
C30-C31 1.525(5)
C30-C36 1.529(5)
C30-C35 1.533(6)
C31-H311 0.95(5)
C31-H312 1.04(5)
C32-C33 1.505(7).
C32-C34 1.522(7)
C33-H331 0.9928
C33-H332 0.9928
C33-H333 0.9928
C34-H341 0.9322
C34-H342 0.9322
C34-H343 0.9322
C35-H351 1.05(4) ,
C35-H352 0.95(4)
C37-C43 1.518(6)
C37-C38 1.524 (6)
C37-C42 1.541(5)
NN TTH O N o97(4a)
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C39-C41 1.507(7)
C39-C40 1.510(7)
C40-H401 0.9706
C40-H402 0.9706
C40-H403 0.9706
C41-H411 1.0114.
C41-H412 1.0114
C41-H413 1.0114
C42-H421 1.05(5)
C42-H422 0.98(4)
C44-H441 0.8837
C44-H442 0.8837
C44-H443 0.8837
C8-N1-C9 120.1(4)
C8-N1-H1 : 118 (3)
C9-N1-H1 122 (3)
C15-N2-C16 121.5(3)
Cl5-N2-H2 . 119(3)
Cl6-N2-H2 117(3)
C22-N3-C23 122.1(4)
C22-N3-H3 120 (4)
C23-N3-H3 117 (4)
C29-N4-C30 : 121.2(3)
C29-N4-H4 117 (4)
C30-N4-H4 121 (4)
C36-N5-C37 122.3(4)
C36-N5-H5 115(3)
C37-N5-HS 123(3)
C8-01-C7 117.8(4)
C10-03-C11 114.3(3)
Cl11-04-C14 114.8(4)
C18-06-C17 114.3(4)
C21-07-C18 114.5(3)
C24-09-C25 114.6(5)
C25-010-C28 114.7(4)
C32-012-C31 114.6(3)
C35-013-C32 113.7(3)
C38-015-C39 114.9(3)
C42-016-C39 115.8(3)
C43-018-C44 ' 115.8(4)
C7-C1-C2 119.0(6)
C7-Cl1-Cé6 125.2(6)
C2-C1-Cé6 115.6(7)
Cl1-C2-C3 120.1(7)
Cl-C2-H21 119.9
C3-C2-H21 120.0
C4-C3-C2 116.3(7)
C4-C3-H31 121.8
C2-C3-H31 121.8
C5-C4-C3 126.2(8)
C5-C4-H41 116.9
C3-C4-H41 116.9
C4-C5-C6 116.2(8)
C4-C5-H51 ' 121.9
C6-C5-H51 121.9 :
Cl1-C6-C5 123.2(7)
Cl-C6-H61 118.4
C5-C6-H61 118.4
C1-C7-01 ' 105.5(6)
Cl1-C7-H71 110.5
01-C7-H71 110.5

1 M 7_1I79 110N Q



H71-C7-H72
02-C8-01
02-C8-N1
01-C8-N1
N1-C9-C10
N1-C9-C14
C10-C9-C14
N1-C9-C15
C10-C9-C15
C14-C9-C15
03-C10-C9
03-C10-H101
C9-C10-H101
03-C10-H102
C9-C10-H102
H101-C10-H102
04-C11-03
04-C11-C13
03-C11-C13
04-C11-C12
03-C11-C12
C13-C11-C12
C11-C12-H121
C11-Cl2-H122
H121-C12-H122
C11-C12-H123
H121-C12-H123
H122-C12-H123
C11-C13-H131
C11-C13-H132
H131-C13-H132
C11-C13-H133
H131-C13-H133
H132-C13-H133
04-C14-C9
04-Cl4-H141
C9-C14-H141
04-C14-H142
C9-C14-H142
H141-Cl4-H142
05-C15-N2
05-C15-C9
N2-C15-C9
N2-C16-C21
N2-C16-C22
C21-C16-C22
N2-C16-CL17
C21-C16-C17
C22-C16-C17
06-C17-C16
06-C17-H171
C16-C17-H171
06-C17-H172
C16-C17-H172
H171-C17-H172
06-C18-07
06-C18-C20
07-C18-C20
06-C18-C19
07-C18-C19
C20-C18-C19
C18-C19-H191
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© 1998 American Chemical Society, J. Am. Chem. Soc., Wolf ja982194¢ Supporting Info Page 43

108.7
124.7(
124.5(
110.6(
109.6(
111.2¢
107.0¢(
111.4 ¢
107.4 (
110.1¢
110.6(
2)
2)
2)
2)
3)

W W W DD Wb

B W DWW W W e

o o s, T o Nt S S s s S



C18-C19-H193
H191-C19-H193
H192-C19-H193
C18-C20-H201
C18-C20-H202
H201-C20-H202
C18-C20-H203
H201-C20-H203
H202-C20-H203
07-C21-Cl6
07-C21-H211
Cl6-C21-H211
07-C21-H212
Cle6-C21-H212
H211-C21-H212
08-C22-N3
08-C22-C16
N3-C22-C16
N3-C23-C29
N3-C23-C28
C29-C23-C28
N3-C23-C24
C29-C23-C24
C28-C23-C24
09-C24-C23
09-C24-H241
C23-C24-H241
09-C24-H242
C23-C24-H242
H241-C24-H242
010-C25-09
010-C25-C27
09-C25-C27
010-C25-C26
09-C25-C26
C27-C25-C26
C25-C26-H261
C25-C26-H262
H261-C26-H262
C25-C26-H263
H261-C26-H263
H262-C26-H263
C25-C27-H271
C25-C27-H272
H271-C27-H272
C25-C27-H273
H271-C27-H273
H272-C27-H273
010-C28-C23
010-C28-H281
C23-C28-H281
010-C28-H282
C23-C28-H282
H281-C28-H282
011-C29-N4
011-C29-C23
N4-C29-C23
N4-C30-C31
N4-C30-C36
C31-C30-C36
N4-C30-C35
C31-C30-C35
C36-C30-~-0C135

1009.
109.
1009.
109.
109.
109.
109.
1089.
1009.
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012-C31-H311
C30-C31-H311
-012-C31-H312
C30-C31-H312
H311-C31-H312
012-C32-013
012-C32-C33
013-C32-C33
012-C32-C34
013-C32-C34
C33-C32-C34
C32-C33-H331
C32-C33-H332
H331-C33-H332
C32-C33-H333
H331-C33-H333
H332-C33-H333
C32-C34-H341
C32-C34-H342
H341-C34-H342
C32-C34-H343
H341-C34-H343
H342-C34-H343
013-C35-C30
013-C35-H351
C30-C35-H351
013-C35-H352
C30-C35-H352
H351-C35-H352
014-C36-N5
014-C36-C30
N5-C36-C30
N5-C37-C43
N5-C37-C38
C43-C37-C38
N5-C37-C42
C43-C37-C42
C38-C37-C42
015-C38-C37
015-C38-H381
C37-C38-H381
015-C38-H382
C37-C38-H382
H381-C38-H382
015-C39-016
015-C39-C41
016-C39-C41
015-C39-C40
016-C39-C40
C41-C39-C40
C39-C40-H401
C39-C40-H402
H401-C40-H402
C39-C40-H403
H401-C40-H403
H402-C40-H403
C39-C41-H411
C39-C41-H412
H411-C41-H412
C39-C41-H413
H411-C41-H413
H412-C41-H413
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C37-C42-H421 117(3)
016-C42-H422 115(2)
C37-C42-H422 106 (2)
H421-C42-H422 102 (3)
017-C43-018 124 .9(4)
017-C43-C37 123.6(4)
018-C43-C37 111.3(4)
018-C44-H441 109.5
018-C44-H442 109.5
H441-C44-H442 109.5
018-C44-H443 109.5
H441-C44-H443 109.5
H442-C44-H443 109.5




for 4.
Ulz2

U13

(A"2 x 1073)

The anisotropic displacement factor exponent takes the form:
U23

+ 2 h k a* b* U12 ]
U33

Anisotropic displacement parameters
U222

[ h™2 a*™2 U1l + ...
U1l1

e
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Table 4.
-2 pi~2
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C32 44 (2) 70(3) 75 (3) 20(2) 24 (2) 16 (2)
C33 60(3) 96 (4) 115(5) 22 (4) 33(3) 34 (3)
C34 53(3) 97(4) 101 (5) 35(4) 36 (3) 7(3)
35 43(2) 49(2) 43(2) 11(2) 10(2) 13(2)
C36 41 (2) 43 (2) 48(2) 10(2) 14 (2) 5(2)
C37 43(2) 43(2) 53 (2) 18(2) 17(2) 11(2)
c38 51(3) 57(3) 60(3) 22(2) 19(2) 12(2)
C39 62(3) 61(3) 49(2) 13 (2) 17(2) 4 (2)
C40 93 (4) 68(3) 65(3) 4(3) 23(3) 2(3)
ca1 68 (3) 97 (4) 61(3) 16 (3) 8(3) 14 (3)
ca2 39(2) 52(2) 57(3) 17(2) 16 (2) 9(2)
c43 43(2) 50(2) 65(3) 16 (2) - 20(2) 13(2)
C44 112 (5) 81 (4) 75 (4) -8(3) 25(4) 24 (4)




¥ "2‘ }i' |
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Table 5. Hydrogen coordinates ( x 1074) and isotropic
displacement parameters (A2 x 1073) for 4.

x v z Ul(eq)
H1 2110(5) -230(5) 2240 (3) 88 (17)
H2 170 (4) 1190 (4) 2440 (2) 43(12)
H3 1720(5) 3100 (5) 3460 (3) 100(2)
H4 2270(5) 4720 (5) 2710 (3) 75(17)
HS 640 (4) 5980 (4) 2390(3) 56 (14)
H21 5896 2201 4921 150 (3)
H31 7852 1653 5154 190 (4)
H41 8117 285 4275 150 (3)
H51 6637 -1171 3682 220 (5)
H61 4686 -755 3466 198
H71 3866 (6) 1870 (5) 4356 (9) 196
H72 3510(2) 470(2) 4610(2) 210
H101 300 (4) -20(3) 1200(2) 41(10)
H102 590 (3) 900 (3) 680(2) 30(9)
H121 1730 (2) 1287(19) 35(4) 140(3)
H122 1900(16) 100(2) -520(16) 87(17)
H123 3080(3) 1201 (16) -146(5) 180 (3)
H131 4040(2) -511(11) 335(6) 110(2)
H132 2831(17) -1350(2) 49(14) 84 (17)
H133 3490(8) -1139(13) 864 (14) 130 (3)
H141 3490(4) 2240 (4) 1970 (3) 61(13)
H142 2560 (5) 2300 (4) 1180 (3) 75 (16)
H171 -1200(4) - 2850 (4) 1650 (3) 51(13)
H172 -1900(4) 3280(3) 2220(2) 43 (11)
H191 -3939(10) 1441 (11) 2861 (13) 140(3)
H192 -4340(2) 1689 (5) 2043 (14) 72 (15)
H193 -3275(12) 2570 (3) 2647(7) 130(3)
H201 -2703(18) -553(13) 1741(5) 90(19)
H202 -3939(19) -147(5) 1441(13) 110(2)
H203 -3666(12) -524(13) 2220(10) 77(16)
H211 -290 (4) 1900(4) 3560 (3) 63(13)
H212 -1460(3) 2650 (3) 3390(2) 35(9)
H241 500 (5) 5330 (5) 4280 (3) 89 (18)
H242 1920 (5) 5990 (5) 4840 (3) 92(19)
H261 1610(3) 2660(3) 5430 (2) 140 (4)
H262 1720(3) 3363(19) 6050 (2) 210 (5)
H263 2650 (4) 2943 (18) 5915 (15) 230(7)
H271 3810(3) 4950 (14) 6216 (13) 200(5)
H272 2690 (2) 5425 (15) 6288 (17) 180 (4)
H273 3366 (15) 5780 (3) 5737 (11) 170(4)
H281 3540(4) 4200 (4) 3990(3) 71(15)
H282 3710 (4) 5270 (4) 4680 (3) 58 (13)
H311 4270 (4) 7130 (4) 3250 (3) 55(13)
H312 4250 (4) 7550 (4) 2460 (3) 60(13)
H331 5283 (9) 4117(18) 2269 (10) 110 (2)
H332 6380 (3) 5044 (12) 2182 (8) 120 (2)
H333 5458 (5) 4229 (15) 1462 (16) 71(16)
H341 4999 (5) 5975(13) 969 (14) 120(3)
H342 5800 (2) 6825(15) - 1634 (7) 88 (18)
H343 4469 (18) 6875 (16) 1386 (4) 65(14)
H351 1820 (4) 5020 (3) 1450 (2) 50(11)
H352 2760 (4) 6080 (4) 1330(2) 49(12)
H381 490 (4) 7720 (4) 1180 (2) 51(12)
Tan ~_aanif{a) 2o n (2) 1T NAN0 (") A f11)
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H402 -2110(2) 3743 (18) 335(4) ° 84 (17)
H403 -710(2) 4054 (9) 696 (9) 100 (2)
H411 -2658(5) 6650 (2) 612 (8) 96 (19)
H412 -3360(2) 5301(17) 347(3) 120(2)
H413 -2571(5) 5889 (5) -165(16) 78 (16)
H421 -1500(4) 6160 (4) 2480(3) 64 (13)
H422 -2030(4) 6860 (3) 1880(2) - 48(11)
H441 740 (3) 9820 (2) 3673 (4) 130(3)
H442 313(10) 9147 (8) 4160 (2) 190 (4)
H443 -530(3) 9533 (13) 3615 (6) 160 (4)
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Table 6. Selected torsion angles [deg] for 4.
C7-C1-C2-C3 169.5(7)
C6-C1-C2-C3 -5.9(10)
Cl-C2-C3-C4 12.4(12)
C2-C3-C4-C5 -18.6(14)
C3-C4-C5-C6 17 (2)
C7-C1-C6-C5 -171.0(9)
C2-C1-C6-C5 4.1(12)
C4-C5-C6-C1 ' -9(2)
C2-C1-C7-01 149.3(6)
C6-C1-C7-01 -35.8(10)
C8-01-C7-C1 -104.3(6)
C7-01-C8-02 -6.0(8)
C7-01-C8-N1 178.3(5)
C9-N1-C8-02 5.6(7)
C9-N1-C8-01 -178.6(4)
C8-N1-C9-C10 -173.0(4)
C8-N1-C9-C14 68.9(5)
C8-N1-C9-C15 , -54.3(5)
C11-03-C10-C9 -55.9(5)
N1-C9-C10-03 -65.0(4)
Cl4-C9-C10-03 55.7(5)
C15-C9-C10-03 173.9(3)
C14-04-C11-03 -56.6(5)
C14-04-C11-C13 -169.0(5)
Cl14-04-C11-C12 ' 67.7(5)
C10-03-C11-04 54,2(5)
C10-03-C11-C13 168.0(4)
C10-03-Cl11-C12 -70.9(5)
Cl1-04-C14-C9 59.7(5)
N1-C9-C14-04 63.3(5)
C10-C9-C14-04 ‘ -56.4 (5)
C15-C9-C14-04 -172.7(3)
C16-N2-C15-05 4.0(6)
Cl16-N2-C15-C9 -176.0(3)
N1-C9-C15-05 140.2(4)
C10-C9-C15-05 -99.8(4)
C14-C9-C15-05 16.3(5)
N1-C9-C15-N2 -39.8(5)
Cl0-C9-C15-N2 80.2(4)
Cl14-C9-C15-N2 -163.6(4)
C15-N2-C16-C21 -170.7(4)
C15-N2-C16-C22 -53.2(5)
Cl5-N2-C16-C17 71.7(5)
C18-06-C17-Cl6 58.8(5)
N2-C16-C17-06 63.7(5)
C21-C16-C17-06 ) -55.2(5)
C22-C16-C17-06 -171.4(4)
C17-06-C18-07 -57.2(5)
C17-06-C18-C20 -170.6 (4)
C17-06-C18-C19 67.3(5)
C21-07-C18-06 ‘ 56.5(5)
C21-07-C18-C20 170.4(4)
C21-07-C18-C19 -68.1(5)
C18-07-C21-C16 -57.9(5)
N2-C16-C21-07 -65.5(4)
C22-C16-C21-07 174.2(3)

. C17-C16-C21-07 55.1(4)
C23-N3-C22-08 2.7(6)
NN ORTY N A N s e N rD)
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C21-C16-C22-08 -94.9(4)
C17-C16-C22-08 21.3(6)
N2-Cl6-C22-N3 -38.7(5)
C21-C16-C22-N3 80.2(4)
C17-C16-C22-N3 -163.7(4)
C22-N3-C23-C29 -59.9(5)
C22-N3-C23-C28 -178.3(4)
C22-N3-C23-C24 64.1(5)
C25-09-C24-C23 58.1(6)
N3-C23-C24-09 64.3(6)
C29-C23-C24-09 -171.0(4)
C28-C23-C24-09 -53.4(6)
C28-010-C25-09 56.5(7)
C28-010-C25-C27 -69.7(7)
C28-010-C25-C26 ' 169.6(8)
C24-09-C25-010 -57.9(7)
C24-09-C25-C27 67.9(8)
C24-09-C25-C26 -170.4(7)
C25-010-C28-C23 -56.6(6)
N3-C23-C28-010 -66.3(5)
C29-C23-C28-010 172.4 (4)
C24-C23-C28-010 52.7(5)
C30-N4-C29-011 -2.2(6)
C30-N4-C29-C23 q -179.4(3)
N3-C23-C29-011 153.6(4)
C28-C23-C29-011 -87.7(5)
C24-C23-C29-011 30.1(6)
N3-C23-C29-N4 -29.1(5)
C28-C23-C29-N4 89.5(5)
C24-C23-C29-N4 -152.6(4)
C29-N4-C30-C31 68.4(5)
C29-N4-C30-C36 -57.1(5)
C29-N4-C30-C35 -172.1(4)
C32-012-C31-C30 56.3(5)
N4-C30-C31-012 68.7(5)
C36-C30-C31-012 -165.9(4)
C35-C30-C31-012 : -50.5(5)
C31-012-C32-013 -58.1(5)
C31-012-C32-C33 -170.7(4)
C31-012-C32-C34 65.7(5)
C35-013-C32-012 57.4(5)
C35-013-C32-C33 171.2(4)
C35-013-C32-C34 -67.0(5)
C32-013-C35-C30 -55.6(5)
N4-C30-C35-013 -70.4 (4)
C31-C30-C35-013 51.0(5)
C36-C30-C35-013 170.5(3)
C37-N5-C36-014 8.2(6)
C37-N5-C36-C30 -164.3(4)
N4-C30-C36-014 149.9(4)
C31-C30-C36-014 24.4(6)
C35-C30-C36-014 -93.2(4)
N4 -C30-C36-N5 -37.6(5)
C31-C30-C36-N5 -163.1(4)
C35-C30-C36-N5 79.3(4)
C36-N5-C37-C43 -61.2(5)
C36-N5-C37-C38 63.5(5)
C36-N5-C37-C42 179.0(4)
C39-015-C38-C37 59.1(5)
N5-C37-C38-015 60.1(5)
C43-C37-C38-015 -175.0(3)
C42-C37-C38-015 -56.5(4)
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C38-015-C39-C40 -166.9(4)
C42-016-C39-015 52.1(5)
C42-016-C39-C41 -72.1(5)
C42-016-C39-C40 164 .8 (4)
C39-016-C42-C37 -55.0(5)
N5-C37-C42-016 : -63.4(4)
C43-C37-C42-016 174.9(3)
C38-C37-C42-016 54 .7 (4)
C44-018-C43-017 -3.2(7)
C44-018-C43-C37 -178.6(5)
N5-C37-C43-017 137.3(4)
C38-C37-C43-017 : 13.4(6)
C42-C37-C43-017 -103.5(5)
N5-C37-C43-018 -47.3(5)
C38-C37-C43-018 -171.3(4)
C42-C37-C43-018 71.9(4)




