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CHAPTER II 

TABLE I 
Bon~l}~e!_1gths (A)_ and _ _!3~)_~~l_l~pgl~s_f'Jt_<:r (5a)_ ________ _ 
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-----,0-( :--1 )-:-C:-:-,(-:-4-)--:-:C---:( 3:--)~-~~~--:l-:c2-:-3 .-:c9-:-( 4:--)~~~~---::C-:-:,(::-:22::-:-)--:-C::-:,(::-23:-:)--:-H-:-(c:::2--.:-:3) ---------1 -19-.5~---~------

0(1)-C(4)-C(9) 114.2(3) C'(23)-C(22)-C(21) 119.4(4) 
C(3)-C(4)-C(9) 121.9(3) C(23)-C(22)-H(22) 120.3 
C(4)-0( I )-C( II) 119.2(3) C(21 )-C'(22)-H(22) 120.3 
C(IO)-C(9)-C(5) IIX 7(4) C(5)-C(6)-C(7) 1204(4) 
C(I0)-('(9)-{'(4) 118.9(3) C(5)-C(6)-H(6) 119.X 
C(5)-C(9)-C(4) 122.3(4) C(7)-C{6)-H(6) 119.X 
C(I5)-C(I4)-C(IJ) 1194(4) N(I)-C(I)-C(2) 119.8(3) 
C'(I5)-C(I4)-H(I4) 120..\ N(I)-C(I)-C(IO) 119.0(3) 
C(IJ)-C(I4)-H(I4) 120.3 C(2)-C(I)-C(IO) 121.2(3) 
C'( 19)-C( IX)-S( I) 113.0(2) 

~~~~~~~~~- -~-~------------

TABLE 2 
Atomic coordinates ( x I 04

) and equivalent isotropic displacement parameters 
(A2 x 103

) for 5 a 
--------- -- --- - -----------

_____ , _____________ ----

X y z lJ( l:tj) 

C(l6) -4016(5) 7650(4) 2234(4) 57( I I 
C(ll) 3502(6) -1134(5) -675(4) 70( I) 
Pd(l) 842( I) 2X 16( I) 2033( I) 38( I) 
S(l) 312( I) 3890( I) 34X2( I) 37( I) 
Cl(l) 2961( I) 829( I) 2654( I) 67(1) 
N(2) -1070(3) 4409(3) 1481(2) 39( I) 
('(2) 678(4) 2299(4) 706(3) 41(1) 
N(l) -1609(3) 4433(3) 625(2) 44( I) 
C(l3) -1379(4) 5393( 3) 2996(3) 38( I) 
0(2) 1366(3) 4369(3) 3915(2) 50( I) 
C( 12) -1924(4) 5494(3) 2028(3) 40(1) 
C(IO) -1131(5) 3130(4) -746(3) 48( I) 
C(4) 1199(5) 941(4) -617(3) 50( I) 

0( I I 20:i:i(4) -I 53(.\) -IOK/(2) (1)( I) 
{'(9) -192( 5) 1906(4) -1138(3) 51( I I 
{'(14) -2145(4) 11445(4) 3564(3) 49( I) 

C'( I l -(175(41 1.\04(4) I 99(3) 43( I) 
C( IX) 'ild(4) 2'101(4) 4621(.1) 43( I l 
('( l.:i I -.\4114(:1) 75112(4) 11X4(.l) \4( I ) 
{'( 1'1) -I X.\2(4) 2502(4) 43.1'1(3) 41(1) 
{'(24) -145(1(5) 12X3(4i .1'138(3) 56( I) 
{'( 17) -3260(4) (1637(4) I 1157(.1) 51 (I) 
{'( 5) -h'IX(6) 1651(5) -2011(3) ld(l) 
{'(3) lhl4(4) 1137(4) 288(3) 46( I) 
C(X) -24'13( 5) 4090(5) -1256(3) (10(1) 
{'(20) -3393(4) .1338(4) 4458(3) 'i3( I) 
C(7) -2929(6) 3807(11) -2105(3) 71( I) 
C(21) -4566(5) 2983(6) 4175(4) 73( I) 
C(23) -2615(6) 937((1) 3666(4) 79( I) 
C(22) -4170(6) 1767(7) 3781(4) 85(2) 
C(6) -2049(6) 2587(6) -2472(3) 72(1) 

---------·"---------------- ------------------- ---------- ------------ ------
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TABLE 4 
Atomic coordinates ( x I 04

) and equivalent isotropic displacement parameters 
(A2 x 103

) for 2b 

X y / lJ(<'lJ) 

~-

Pd( I) 5947( I) 47H2( I) 8224( I) 39( I) 
Cl(l) 501 I( I) 4807( I) 6838( I) 62(1) 
S(02) 7302( I) 3276( I) 8021( I) 48( I) 
N(2) 7133(2) 4699( I) 9371( I) 38( I) 
N(l) 7 161(2) 5320( I) 9956( I) 42(1) 
0(2) 6491(2) 2283( I) 7718( I) 64(1) 
C(8) 4731(3) 6053(2) 8454( I) 41(1) 
C(9) 4263(3) 7525(2) 9311( I) 45( I) 
C'( I 3) 9417(3) 2227(2) 9202(2) 61( I) 
C'( I 0) 5089(3) 657H(2) 9203( I) 39( I) 
C(l I) X241(3) 3822(2) 9591( I) 42( I) 
C(l2) X424(3) 3096(2) 9011( I) 47( I) 
C'( I) 6234(3) 6204(2) 9891( I) 42(1) 
0(1) 3761(2) X955( I) IOOX5( I) 68( I) 
C(4) 4598(3) X069(2) 10065(2) 50( I) 
C(7) 347X(3) 6439(2) 787X( I) 53( I) 
C( 16) 9085(3) 3683(2) 1036X( I) 52( I) 
C(2) 6479(3) 675X(2) 10612(1) 54(1) 
C(l8) XX I 1(4) 35 14(2) 7471(2) (>4( I) 
{'( 5) 305 I (3) 7900(2) 8691(2) 56( I) 
('(3) 5696(3) 76X5(2) 10705(2) 58( I) 
C'( I 5 J 10074(3) 2822(2) I 0555(2) 65(1) 
C'(6) 2655(3) 7352(2) 799X(2) 62( I) 
C'(l4) 10234(3) 2098(2) 9979(2) 67(1) 
C( I 7) 3972(5) 9540(2) 10822(2) X2( I) 
C'( I 9) lJ793(4) 4475(3) 7765(2) 72(1) 

CHAPTER III 

TABLE 5 
Bond Lengths (A) and Bond Angles(") for (2b) 

--~---- ---~-~=-~~-~~lh~~d Lengths(/\) -------~-- ----~-~~~-H~~;Jdl~~~gtl~s (-x-) 
C(45)-C(44) J3(1l((1) C'(20)-11(21l) o 9300 
C(45)-C(4(1) IJ70(6) Pd(2)-N(4l J<IX0(3) 
C(45)-H(45) 0.9300 Pd(2)-0(4) I <197(2) 
C(44)-C(43) 13X0((1) Pd(2)-S(2) 2.1970( 10) 
C(44)-H(44) 0.9300 Pd(2)-C'I(2) 2.3455( I I) 
C(22)-C(21) 1372(7) S(2)-0(6) 1.462(3) 
C(22)-C(23) 1.3XX(7) S(2)-C(36) 1.759(4) 
C(22)-H(22) 0.9300 S(2)-C(41) l.X09(4) 
Pd( I )-N(2) I .'!X I (3) C(39)-C(40) 1.349(6) 
Pd( I )-0(2) 2.006(2) C(39)-C(3X) 1.402(7) 
Pd(I)-S(I) 2.1869(10) C'(39)-H(39) 0.9300 
Pd( I )-Cl( I) 2.3294( II) 0(4)-('(26) 1.286(4) 
S( I )-0(5) I .458(3) N(4)-N(3) 1.289(4) 
S(I)-C(I2) 1.778(4) N(4)-C(35) 1.420(5) 
S(I)-C(I7) 1.812(4) C(25)-N(3) 1.330(5) 
C(24)-0( I) 1.432(5) C(25)-C(26) 1.442(5) 
C(24)-H(24A) 0.9600 C(25)-C(34) 1.471(5) 
C(24)-H(24B) 0.9600 0(3)-('(28) I 336(4) 
C(24)-H(24C) 0.9600 0(3)-('(48) 1.429(5) 
0(2)-C(2) 1.286(4) C(42)-C(47) 1.383(5) 
N(I)-N(2) 1.288(4) C(42)-C(43) 1.391(5) 
N(I)-C(I) 1.321(5) C(42)-C(41) 1.483(5) 
C( IO)-C(8) 1.401(5) C(34)-C(33) 1396(5) 
C( 10)-('(9) 1.401(5) C(34)-C(32) 1.407(6) 
C'(IO)-C(I) 1.473(5) C(35)-C(36) 1.391(5) 
N(2)-C( II) 1.426(5) C(35)-C(40) I .393(6) 
0(1)-('(4) 1.336(4) C(41)-H(41A) 0.9700 
C(I)-C(2) 1.452(5) C(41)-H(41B) 0.9700 
C(9)-C(5) 1.408(5) C(33)-C(29) 1.409(5) 
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('( 16)-C( II )-N(2) 123.2(4) ('( 13 )-C'( 14)-C( 15) 120.3(4) 
('(22)-('(23 )-C( I X) 120.7(4) ('( 13 )-C( 14)-H( 14) 119.9 
(2X)-0(3)-C(4X) 119.0(3) C( 15)-C'( 14)-H( 14) 119.9 
N(4)-N(3)-C(25) 124 X(3) ('(21 )-('(20)-C( 19) 120.1 (5) 
Ci47)-C(42)-C(41) IIX 0(4) ('(21 )-C(20)-H(20) 119.9 
C'(47)-C(42)-C(41) 120.7(3) C( 19)-C'(20)-H(20) 119.9 
C'(43)-('(42)-C'(41) 121 3(3) N(4)-Pd(2)-0(4) 9 I .45( I I) 
C( 33 )-('(34 )-C( 32) II X.4(3) N(4)-Pd(2)-S(2) X6.56(X) 
('( 33 )-('( 34 )-C'(25) 119.5(3) 0(4)-Pd(2)-S(2) 17S.OO(X) 
C'(32)-C'(34)-C(25) 122.0(4) N(4)-Pd(2)-C'I(2) 173.45(9) 
( '(36 )-('(35 )-C'( 40) IIX.2(4) 0(4)-Pd(2)-CI(2) 90 55( X) 
('(36 )-C'( 35 )-N( 4) IIX.0(3) S(2)-Pd(2)-Cl(2) 91.45( 4) 
C'(40)-C'(35)-N(4) 123.X(3) 0(6)-S(2)-C'(36) 111.25( 19) 
C( 42 )-('( 41 )-S(2) 113.9(3) 0(6)-S(2)-C'(41) I 07.09( I X) 
C(42)-C(41 )-H(41 A) IOS.X C'(36)-S(2)-C'(41) 103.55( IX) 
S(2)-C(41 )-H(41 A) I OiLS 0( 6 )-S(2 )-Pd(2) 123.32( 12) 
('(42)-('(41 )-H(41 B) IOS.S C'(36 )-S(2)-Pd(2) 100.42( 13) 
S(2)-C(41 )-11(41 B) IOS.X C'(41 J-S(2)-Pd(2) 109.49( 14) 
fl(41 AJ-('(41 )-H(41 B) 107.7 C'( 40 )-C'(39)-C'( 3X) 122.0(4) 
C(34 )-C(33 J-('(29) 119 7(4) C(40)-C(39)-H(39) 119.0 
C(J4 )-C( 33 )-C(2X) 119.S(3) C'(3S )-('(39)-11(39) 119.0 
C(29)-C(33 )-C'(2X) 120.5(4) C(26)-0(4)-Pd(2) 125.2(2) 
0( 3 )-C( 2X )-('( 27) 125 1(4) N(3)-N(4)-C'(35) 114.7(3) 
0(3 )-C(2X )-C'( 33) 114.1(3) N(3)-N(4)-Pd(2) 126.9(2) 
C(27 )-C'(2X )-C(33) 120 R(3) C'(35)-N(4)-Pd(2) IIX.2(2) 
('(2R)-C'(27)-C'(26) 121.9(4) N(3)-C(25)-C(26) 127.2(3) 
C(2S)-C(27)-H(27) 119.0 N(3 )-C(25 )-C'(34) 114.1 (3) 
C(26)-C(27)-H(27) 119.0 C(26)-C'(25 )-C( 34) IIX.7(3) 
('(37)-C(36)-C'(35) 121.4(4) 0( 4 )-C'(26 )-C'(25) 124.2(3) 
C(37)-C(36 )-S(2) 121.9(3) C'(27)-C(26)-C'(25) 119.2(3) 
C( 35 )-C( 36 )-S( 2) 116.7nJ C( 3S J-C( 37)-C'(36) 119.5(4) 
Ci39J-C(40)-C(35 J I 19.7(4) ( '( 3X )-C'(3 7)-H(3 7) 120.3 
C(39)-C(40)-H(40) 120.2 C(36)-C(37)-H(37) 120.3 
C(35 )-C(40)-H(40) I 20.2 C(46 J-C( 47)-C(42) 121.0(4) 
0(4 )-C'(26 )-C(27 J I 16.6(3) C'(46)-C'(47)-H(47) 119.5 
C'(J9)-C(3X )-11(1X) I 20.5 C '(42 )-C'( 4 7)-H( 47 J I I '>.5 
C(29)-C(30)-C'(J I I 120.2141 ('( .30 1-C'( 79 )-('( 3 3 I 1:'117(.!) 
C'(29 )-C'( 30 )-II( 30 J I 19.9 C( 30 )-C'(29)-11(29) I 19.1> 
C(J I )-('(30)-11(30) I 19.9 C'(.B J-C'(29)-H(29J I 19.6 
C'(32)-C'(3 I )-C'(JOJ 1205(41 0(3 )-C'(4X)-H(4XAJ 109.5 
C'(.32)-C(J I )-110 I J I I9.X 0( 3 )-C( 4X )-11(4XB) I 09.5 
C'( 30 J-C'(J I )-ll(l I I I I9.X Ill 4X A J-C'( 4X )-H(4X B I I 09.5 
('( 45 )-C'( 46 )-(( 4 7) I 20 I (4) 0(.3 )-C '(4X )-H( 4X(') 109.5 
C( 45 )-C'( 41> )-II( 41> l I 20 0 H( 4XA)-C( 4X )-11(4XC) 109.5 
C( 47)-C '( 41> )-II( 41>) 120.0 11(4XB )-C( 4X )-II( 4XC') 109.5 
C'( 44 )-C( 43 )-C( 42 l 120.6(4) C(J I )-C(32)-Ci34) I 20.4(4) 
('( 44 )-C'( 43 )-11( 43) I 1'1.7 C'(J I J-C'( 32)-Hi 32 J I 19.X 
('(42)-C'( 43 )-HI 43 J I 19.7 C '( 34 )-Ci 32 )-H( 32) I 19.X 
C'( 3 7)-C( 3X )-II( 3X) I 20.5 ( '(3 7 )-C(3X )-C'( 39) I 19.1(4) 

TABLE 6 
Atomic coordinates ( x I 04

) and equivalent isotropic displacement parameters 
(A2 x 103

) tor 2b 
-~,-~-------- ------~--

X y /. U(cq) 

·---- ----- ----------

('(45) 3R52(5) 2664(4) 2257(2) 63( I) 
('(44) 5095(5) I97R(3) 2545(3) 65( I) 
C'(22) 5990(6) 9841(4) 4002(3) ?X( I) 
Pd(l) 5719(1) 6462( I) 3099(1) 44(1) 
S(IJ 3631(1) 7697( I) 2941(1) 50( I) 
C'l(l) 6172(1) 6505( I) IX41(1) 64(1) 
C'(24) 12256(5) 2607(4) 3937(3) 72(1) 
0(2) 7629(3) 5336(2) 3272( I) 49(1) 
N(l) 6022(3) 5922(2) 46R0(2) 45( I) 
C'(IO) 7971 (4) 4660(3) 526R(2) 42( I) 
N(2) 5253(3) 6498(2) 4161(2) 43( I) 
0(1) 11400(3) 2917(2) 4591(2) 59( I) 

C(l) 7295(4) 5197(3) 45R5(2) 42( I) 
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C(I6)-H(I6) 0.9300 C( 18 )-('(23) 1.377(X) 
C'(I5)-C(I4) 1396( 12) ('(IX )-C( 17) 1.49X( 7) 
C( 15 )-II( 15) 0.9300 ('( 13)-C( 14) 1.377( 10) 
('(4)-0(2) 1.363(9) C(I3)-H(I3) 0.9300 
('(4)-{'(9) 1440( 13) ('( 17)-H( 17A) 0.9700 
('(9)-('(5) 1.405(9) C(I7)-H(I78) 0.9700 
C( 8 )-C'(7) 1339( 12) ('(23 )-('(22) 1.377(')) 
C(X)-H(X) 0.9300 C(23)-H(23) 0.9300 
('(5)-{'(61 1.424( 19) C(21)-C(22) 1.360(9) 
C( 5 )-II( 5) 0.9300 ('(21 )-C(20) 1.370(9) 
('( 7 )-('(6) 1430( 17) C(21)-H(21) 0.9300 
C(7)-H(7) 0.9300 C(22)-H(22) 0.9300 
C(6)-ll(6) 0.9300 C(20)-H(20) 0.9300 
C( 14)-11( 14) 0.9300 

Bond Angles (") Bond Angles (") 
C( 16)-C( II )-C( 12) 1210(5) 0( I )-S( I )-C( 12) 110.0(2) 
C'( 16)-C( II )-N(2) 122.2(5) 0( I )-S( I )-C'( 17) 105.5(2) 
C(I2)-C(II)-N(2) 116.9(5) C( 12)-S( I )-C( 171 104.0(3) 
C'( I )-C(2)-C(3) 119.2(5) 0( I )-S( I )-Pt( I) 124.51( 17) 
C( I )-C(2)-Pt( I) 110.2(4) C( 12)-S( I )-Pt( I) 97.94( IX) 
C(.\)-C(2)-Pt( I) 130.5(5) C'( 17)-S( I )-Pt( I) 113.07( 17) 
N ( I )-C'( I )-C(2) 119.8(5) N(2)-N( I )-C( I) 110.3(5) 
N( I )-C'( I )-C'( J(l) 117.8(6) N( I )-N(2)-C( II) 118.6(4) 
C'(2)-C( I )-C( 10) 122.3{7) N( I )-N(2)-Pt( I) 120.6(4) 
C'( X )-C'( I 0 )-C'(lJ 1 IIX.5(7) C(II)-N(2)-Pt(l) 120.6(3) 
C(X)-C( 10)-C'( I 1 124.3(8) C( 13 )-('( 12 )-C ( I I ) 119.9(5) 
C(9)-C'(IO)-C'(I) 117.2(7) C(I3)-C(I2)-S(I) 121.5(5) 
C(4)-C'(.\ )-C(2) 120.7(71 C( I I )-C( 12 )-S( I ) IIX 6(4) 
C( 4 )-C'(J )-II( 3) 119.7 C'(20)-C( 19)-C( I X) 120.6(5) 
{'( 2 )-C'( 3 )-11(3) 119.7 C(20)-C( 19)-H( 19) 119.7 
('( 15)-C'( 16)-C( II 1 IIX 5(7) C( IX)-C( 19)-11( 19) 119.7 
('( 15)-C( 16)-11( 16) 120.7 C(23 )-C( 18)-C( 19) 118.1(5) 
C( II )-C( 16)-H( 16) 120.7 C(23 )-C( I X)-C( 17) 1217(5) 
C'( 16)-C( 15 )-C( 141 120.4(6) C( 19)-C( I X)-C( 17) 120.1(5) 
C'( H>)-C'( 15)-11( 151 119.8 C( 14)-C( 13)-C( 12) 119.2(7) 
C ( 14 )-C ( I 5 )-II( I 5 1 119.8 C'( 14)-C( 13HI( 131 120.4 
0( 2 )-{'( 4 )-C( .1) 12.H(X) ('(12)-C'( 1.1)-11( 13) 120.4 
0(2)-{'(4)-C('I) 115.5((>) {'(IX)-('( 17)-S( I) 114.5(3) 
('(J )-{'(4 )-{'(9) 121.1((>) C'( I X )-C( I 7 )-II( I 7 A I 108.6 
{'( 5 )-C(9)-C( I 0 I 121 2( II 1 S( I)-('( 17)-H( 17AI 108.1> 
C(5)-C(lJ) {'(4) II'!.\( Ill) C( I X)-('( 17)-11( I 7ll I lOX I> 
C'( I 0 1-C( 'I 1-C( 41 II 'I 5(1>) S( I )-C( 17)-11( 17B) IOX.I> 
C'( 7 )-C'( X )-C'( I II I 122.7( Ill II( 17 A)-C( 17)-11( 17B) 107.1> 
C{7)-C'( X )-II( X 1 II X.7 C'( 22 )-{'( 23 )-C'( I X) 120 5(5) 
C( 10)-C'(X)-11(8 1 II X.7 C(22)-C(23Hl(23) 119.8 
{'(9)-C'(5)-C(6) 117.X( 121 C( IX)-C(23)-11(231 II'!.X 
C(9)-C'(5)-H(5) 121.1 C'(22 )-C(21 )-C'(20 1 I I '!.4( (>) 

C'( o )-C'( 5 )-II( 5) 1211 C(22)-C(21 )-11(21) 120.3 
C'(X)-C(7)-C(6) II '!.5(9) C(20)-C(21 )-H(21) 120 . .\ 
C(X)-C(7)-H(7) 120.J C'(21 )-C(22)-C(23) 1210((>) 
C(6)-C(7)-H(7) 120.3 C(21 )-C(22)-H(22) 119.5 
C(5)-C(6)-C(7) 120 5(8) C'(23 )-C(22)-H(22) 119.5 
C(5)-C(6)-H(6) 119.8 C(21 )-C(20)-C'( 19) 120.4(6) 
C(7)-C(6)-H{6) 119.8 C(21 )-C(20)-H(20) 119.8 
C(4)-0(2)-C(24) 1203(7) C( 19)-C(20)-H(20) 119.X 
0(2)-C(24)-H(24A) 109.5 C( 13)-C( 14)-C( 15) 121.0(7) 
0(2)-C(24)-H(248) 109.5 C( 13)-C( 14)-H( 14) 119.5 
H(24A)-C(24)-H(248) 109.5 C( 15)-C( 14)-H( 14) 119.5 
0(2)-C(24)-H(24C) 109.5 N(2)-Pt( I )-CI( I) 176.31 ( 13) 
H(24A)-C(24 )-H(24C) 109.5 C(2)-Pt(I)-CI(I) 97.1'!8( 19) 
H(248)-C(24 )-H(24C) 109.5 S(I)-Pt(l )-C'I(I) 97.09(5) 
N(2)-Pt( I )-C(2) 79.0(2) N(2)-Pt( I )-S( I) 85.1'!8( 13) 

C(2)-Pt( I )-S( I) 164.76(19) 
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Bond Angles (") Bond Angles n 
N(2)-Pt( I )-C(2) X0.5(6) C( 14)-C( 15 )-C( 16) 123.6( 14) 
N(2)-Pt( I )-S( I) X5.X(3) C(I4)-C(I5)-H(15i IIX.2 
C(2)-Pt( 1)-S( I) 166.1(6) C( 16)-C( 15)-H( 15) 118.2 
!'1(2)-Pt( I )-Br( I I 176.3(3) C(20)-C(21 )-C(22) 120.0( 13) 
C(2)-Pt( I )-Br( I) 96.9(6) C(20)-C(21 )-H(21 I 120.0 
S( I )-Pt( I 1-Br( I I '>6.68(9) C(22)-C(21 )-H(21 I 120.0 
0( I )-S( I )-C'( I X) 105.7(5) C( 12)-C( 13)-C( 14) 123 2( 12) 
0( I i-S( I )-C( 13 I 110.3(5) C( 12)-C( 13)-S( I 1 II X.5( 10) 
C(IX)-S(I)-C(I31 103.5(6) C( 14)-C( 13 )-S( I I II X.3( II I 
0(1 )-S( I )-Pt(l I 125.1(4) C(4)-0(2)-C( II I 119(2) 
C(IX)-S(I)-Pt( I I 112.6(4) C(X)-C( 10)-C(9) 123.0( 16) 
C( 13)-S( I )-Pt( I 1 97.5(5) C(X)-C( 10)-C( I I 120(2) 
N( I )-N(2)-C( 12) 117.2( II I C(9)-C(IO)-C( I) 117.3( IX) 
N( I )-N(2)-Pt( I) 121.1(9) C(23 )-('(24)-C( 19) 121.X(I2) 
C( 12)-N(2)-Pt( I 1 121.6(7) C(23 )-C(24)-H(24) 119.1 
N(2)-N( I )-C'( I I 111.2( II I C( 19)-C(24)-H(24) 119.1 
N( I )-C( I )-C( 10) 120.1( 17) C( 12)-C( 17)-C( 16) 1190(14) 
N( I )-C( I )-C(2) 119.7( 12) C( 12)-C( 17)-H( 17) 120.5 
C( 10)-C{ I i-C(2) 120.1( 17) C( 16)-C( 17)-H( 17) 120.5 
C( 15 1-C( 14)-C( 13 I 114.X( 15) C(5)-C(9)-C( 10) 120(3) 
C( 15)-C( 14)-H( 14) 122.6 C(5)-C(9)-C(4) 122(3) 
C'( 13)-C( 14)-11( 14) 122.6 C( IO)-C(9)-C'(4) 117.X( 15) 
C'( 17)-CI 12)-C( 131 119.6( 13) C(21 )-C(22)-C(23 1 119.3( 13) 
C'( 17)-CI 12)-N(2) 123.X( 12) C(21 )-C(22)-H(22) 120.3 
C( 13)-C( 12)-N(2) 116.6( 10) C(23 )-C(22)-H(22) 120.3 
C( I9)-C(20 J-('(21 1 123.2( 12) C(24 )-C(23 J-C(22J 119.5( 13) 
Ci I9)-Ci20J-11(20J IIX4 C(24)-C(21 )-H(23 I 120.3 
C(21 )-C'(20)-11(20) IIX.4 C(22)-C(23 )-H(23 I 120.3 
C(20)-C( I9)-C(24) 116.2( 12) C( I 0)-C(X)-C(7) 117(3) 
C(20)-C( 19)-C( I X) 121.X( II) C( I 0)-C( X!-HIX) 121.4 
{'(24 )-C( 19)-C( I X) 122.0( IIi C(7)-C(8)-H(X) 121.4 
C(2)-C'(3 )-C(4) 124(2) C(5)-C(6)-C(7) 125(.1) 
C(2)-C(3)-II(J) IIX.O C(5)-C'(6)-H(6) 117.4 
C( 4 i-C(J )-11(3) IIX.O C(7)-C(6)-H(6) 117.4 
C'( 1'1)-C( IX)-S( I) 114.5(Xi C'( 6 )-C( 5)-C'(9J 117(3) 
C'( 19)-C( IX)-11( IXAJ IOX.6 C(6)-C(5 J-11(5 i 121.1> 
S( I )-C'( IX)-11( I XA) IOX.6 C(9)-C(5)-H(5) 121.6 
C( 19)-C'( IXJ-11( IXB) IOX.6 C(X J-C( 7)-C( n J II X(3) 
S( I )-C( I X )-fl( I X B 1 IOX.6 CiX)-C(7)-H(7) 121.0 
II(IXA)-C'(IX) fliiSili 107.6 C'( (, i-C(7 )-fl( 7 i 121.0 
('( 3 )-C(2 )-CI I) I I X X( I 'i i 0(2)-{'( II )-II( II AI I 0') 5 
C(3)-C(2)-Pt( I) I.H6(15i 0(2)-C( II )-II( II B) 109.5 
C( I i-C(2)-I'l( I) I 07.5( I II II( II A)-C'( II )-II( IIIli 109.5 
C(J)-C(4)-0(2) 129(2) 0(2)-C( II )-If( I I C i 109.5 
C{.1)-('(4)-C(9) 121.9( I 'I) fl( II Ai-C( II i-fl( II Ci I 09.5 
0( 2 )-C'( 4 )-C( 9) 110(2) 11(118)-C'(IIJ-H(IICi I 011.5 
C(17i-C(I6)-C(15) 119 7(13) ('( 17)-{'( 16)-fl( 16) 120.2 

C(I5)-C( 16)-H( 16) 120.2 
- .,-------------···-~--

TABLEIO 
Atomic coordinates ( x I 04

) and equivalent isotropic displacement parameters 
(A2 

x 103
) tors 

X y / lJ(C4) 

--------------- -------.. ----~--

Pt(l I 2992(1) ln96111 9274( I) 61( I) 
Br(l) 2343(2) 3nXX( I) '1328( I) lOX( I) 
S(l) 1563(2) 74R(3) 9555(2) 57( I I 
N(2) 3546(8) 97(9) '1158(ni 63(3) 
N(l) 4424(9) -54(11) 8923(7) 74(3) 
C(l) 4875(10) 1011( 17) 8810(8) 80(4) 
0(1) 1177(7) 879(7) 10360(5) 72(2) 
C(l4) 1336( 13) -1718( 12) 9587(9) X0(4) 
C(l2) 2977(10) -940( II I 9278(7) 61(3) 
C(20) 1009( 10) 1595( 10) 7359(8) 6R(3) 
C(l9) 631(8) 707( II) 7783(8) 57(3) 
C(3) 4773( 12) 3162( 17) 8799(9) 96(5) 
C(l8) 422(9) R84(11) 8669(8) 66(3) 
C(2) 4344(12) 2133( 17) 8951(9) 90(5) 

C(4) 5669( 16) 3250(20) 8534( II) 119(7) 
C(l6) 2713( 16) -3034( 13) 9350(9) 97(6) 
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C(24)-H(24) 0.9300 C(52)-C(53) 132(3) 
C( 25 )-C(JO) 1.3 7(3) C(52)-fl(52) 0.9300 
C(25)-C{26) 1.42(2) C( 53 )-C( 54) 1.36(.\) 
('(25)-P( I) l.X65( I 9) C(53)-H(53) 0.9300 
('( 2(> )-('( :'7) 1.41 (3) C(54)-H('i4) 0'>.100 
C(26)-H(26) 0.9300 P(2)-Ru( I) 2.407(4) 
N(I)-N(2) 1.31(2) S( I )-Ru(l) 2.351(4) 
N(2)-Ru(l) 2.004(13) CI(I)-Ru(l) 2.476(5) 

()(2)=S(I) 1.562(16) P(I)-Ru(l) 2.420(5) 

Bond Angles (") Bond Angles (") 
N(I)-C'(I)-C(2) 119.S( 15) C( 16)-C( 17)-H( 17) II 9.4 
N( I )-C( I )-C'( 10) 119.4(16) C( 12)-C( 17)-H( 17) I 19.4 

C '(2)-C( I)-('( I 0) 120.7( 15) S( I )-C( I X)-H( I XA) 109.5 
('(3 )-C(2)-C( I) 115.1( 17) S( I )-C( I R)-H( I 88) 109.5 
C(3)-C(2)-Ru( I) 135.1( 15) H( IXA)-C( I 8)-H( IX B) 109.5 
C( I )-C(2)-Ru( I) 109.6(10) S( I )-C( IX)-H( I XC) 109.5 
C(4)-C(3)-C(2) 12X(3) H( IXA)-C( IX)-H( I XC) 109.5 
C'(4)-C(3)-H(3) 116.2 H( I XB)-C( I X)-H( I XC) 109.5 

C'(2)-C(J )-H( 3) 116.2 C(20)-C( 19)-('(24) 117.4( IX) 
C'( 3 )-C( 4 )-0( I ) 131(2) C(20)-C( 19)-P( I) 125.6(14) 
C '(3 )-C(4)-C('>) 120(2) C'(24)-C( 19)-P( I) 116.9( 15) 
0(1)-C'(4)-C(9) IO'>.X( 17) C( I9)-C(20)-C'(21) 124(2) 
C'(6)-C'(5)-C(9) 123(2) C( I9)-C(20)-H(20) II X.2 

C(6)-C(5)-H(5) IIX.6 C(21 )-C(20)-H(20) IIX.2 
C(9)-C(5)-11(5) II 8.6 C(20)-C(21 )-C(22) 117(2) 
C( 5 )-C( 6 )-C'( 7) 120(2) C(20)-C(21 )-H(21) 121.6 
C(5)-C(6)-11(6) 119.9 C'(22)-C(21 )-H(21) 121.6 
C(7)-C'(6)-H(6) 119.9 C(21)-C(22)-C'(21) 122(2) 
C( X )-C'( 7)-C( 6) 120(2) C'(23)-C(22)-H(22) 119.0 
C(X)-C(7)-11(7) 120.1 ('(21 )-{'(22)-11(22) 119.0 
C'(6)-C(7)-11(7) 120.1 C(22)-C(23)-C(24) 117(2) 
{'(7)-C'(X)-C( Ill) 120(2) C'(22)-C(23 )-H(23) 121.3 
C'(7)-C'(X)-II(X) 119.8 C(24 )-C(23 )-H(23) 1211 
C'( 10)-C'(X)-If(X) 119.8 C( I9)-C'(24)-C'(23) 123(2) 
C( IO)-C(9)-C'(5) 117(2) C( 19)-C(24)-H(24) II X.7 
C( 10)-C'('))-('(4) IIX 2( 17) C(23 )-C'(24 )-H(24) II X.7 
( '( 5 )-( '(9)-( '14) I 2'> 2( IO) C '(30 l-C(25 )-('(21>) 120 5( li.;, 
('(9)-C'( 10)-C'(X) 119.9( 17) C(30)-C(25)-P( I) 122 X( 15) 
C'('>)-C'( I 0 )-C'( I) II X 6( 17) ('(26)-C'(25)-I'( I) 116.7( 14) 
CU\l-C'( I 0 )-C( I l I 2 I .:'il I 7) C(27)-C(26)-C{25) I I X.4( I X) 
0( I l-CI I I l-111 I I A l 109.5 ('(27 )-('( 21> )-11(21>) 120.X 
0( I)-{'( I I )-II( I I B) I 09.5 ('(25 )-( '(26 )-11(26) 120.8 
If( I lA)-('( II )-II( I I H) 109 .. ) C(2X)-C(27)-C(26) 117(2) 
0( I )-C( II )-II( I I C) 109.5 ( '( 2X )-( '(27 )-11(27) I 21.4 
II( IIA)-C( II )-II( I I C) 109.5 C'(26)-C(27HI(27) 121.4 
II( II 13)-C'( II )-II( I I C) I 09.5 ( '(29)-C(2X )-('(27) I 27(2) 
C(I7)-C'(I2)-C(I.l) II X.2( I X) ( '(29)-C'(2X )-H(2X) 116.7 

C( 17)-C'( 12)-N(2) 124.2( 17) C'(27)-C(2X )-H(2X) 116.7 
C( 13)-C( 12)-N(2) 117.5( 17) C '(2X)-C(29)-C(30) 117(2) 
C( 14)-C( 13)-C( 12) 120(2) C(28)-C(29)-H(29) 121.5 
C'( 14)-C'( 13)-S( I) 122(2) C(30)-C(29)-H(29) 121.5 
C( 12)-C( 13)-S( I) I I X .2( I I>) C(25 )-C(30)-C'(29) 120(2) 
C( 13 )-C( 14)-C'( 15) 122(3) C(25 )-C'(30)-H(30) 119.9 
C( 13)-C( 14)-H( 14) 119.2 ('(29)-C'( 30 )-H( 30) 119.9 
C( 15)-C'( 14)-H( 14) 119.2 C(32)-C(31 )-C'(36) IIX.5( 17) 
C( 14)-C( 15)-C( 16) 116(3) C'(32)-C(31 )-I'( I) 122.X( 14) 
C'( 14 )-C'( 15 )-H( 15) 121.9 C'(36)-C'(31 )-P( I) lll(X( 14) 
C(I6)-C(I5)-H(15) 121.9 C'(33)-C'(32)-C'(31) 121.0( 19) 
C( 17)-C( 16)-C( 15) 122(3) ('(33 )-C(32)-H(32) 119.5 
C( 17)-C( 16)-H( 16) IIR.9 C(31 )-C'(32)-H(32) 119.5 
C( IS )-C( 16)-H( 16) 118.9 C'(34 )-C'(33 )-C(32) 121(2) 
C( 16)-C( 17)-C( 12) 121(2) C'(34)-C(33)-H(33) 119.7 
C(45)-C(46)-H(46) 119.6 C(32)-C(33 )-H( 33) 119.7 
C(47)-C(46)-H(46) 119.6 C(33)-C(34)-C(35) 123(3) 
C(46)-C(47)-C'(48) 119(3) C(33)-C(34)-H(34) 118.7 
C(46)-C(47)-H(47) 120.6 C(35)-C(34)-H(34) 118.7 
C(48)-C(47)-H(47) 120.6 C(34 )-C(35 )-C'(36) 120(3) 
C(43 )-C(48)-C(47) 121(3) C(34 )-C'(35 )-H(35) 120.2 
C(43 )-C(4X)-H(48) 119.8 C(36)-C(35 )-H(35) 120.2 

C(47)-C(48)-H(4S) 119.7 C(35)-C'(36)-C'(31) IIR(2) 
C( 50 )-C( 49 )-C( 54) 118(2) C(35 )-C(36 )-H(36) 121.2 
C( 50)-C( 49)-P(2) 124.1(16) C(31 )-C(36)-H(36) 121.2 
C(54)-C(49)-P(2) 117.9( 15) C(42)-C(37)-C(3X) 116(2) 
C(49)-C(50)-C(51) 125(2) C(42)-C(37)-P(2) 121.9( 19) 
C(49)-C(50)-H(50) 117.7 C(3R )-C(37)-P(2) 121.7( I R) 
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('(26) X790( I X) 52X6( II) 5125( IX) 31(5) 
C(27) '>250(20) 4654( 12) 4X40( 19) 39(5) 
C(2X) X3X0(20) 4160( IJ) 4050(20) 45(6) 
{'(29) 7140(20) 4215( 12) 3530(20) 43(6) 
C(JO) 6660(20) 4X29( II l 3R71( 19) 3X(5) 
('(31) 7526( 16) 6943( 10) 4579( 16) 20(4) 
C(32) 7940( 17) 6X5X( II) 3699( 16) 28(4) 
('(33) X350(20) 7447( IJ) 3290(20) 46(6) 
('(14) X420(20) 8095( 15) 3770(20) 57(7) 
('(35) 8020(30) X232( IX) 4640(30) 77(8) 
('(36) 7610(20) 7650( 13) 5110(20) 49(6) 
C(37) 1440(20) 5606(14) 3170(20) 45(7) 
C(38) I X2R( 19) 5007( II) 26X4( I X) 36(5) 
('(39) 920(20) 4447(15) 1960(20) 61(X) 
('(40) -220(30) 4497(15) IX 10(20) 67(X) 
('(41) -630(20) 5066(14) 2210(20) 60(7) 
C(42) 230(20) 5607( 13) 2920(20) 44(6) 
C(43) 2322( 15) 62h3( 14) 5469( 15) 32(4) 
('(44) 25R0(20) 5594( 12) 60X0(20) 42(6) 
C(45) 2420(20) 5512( 15) 7140(20) 64(X) 
('(46) 2050(20) 60X5( 14) 7590(30) 6X(X) 

('(47) 1760(30) 6750(20) 6970(30) 102( II I 
C(4X) 1910(20) 6X32( 14) 5910(20) 56(7) 
C(49) 1629( IX) 7163( II) 3151( IX) 19(5) 
C(50) 720(20) 7143( 12) 2024( 19) 41(6) 
{'(51) X0(20) 7769(14) 1300(20) 59(7) 
('(52) 510(30) X441(16) 1950(30) 6X(Xi 
('(53) 14X0(20) 8479( 14) 3100(20) 56(7) 
('(54) 2040(20) 7857( IJ) 3730(20) 49(6) 
N(l) 5129( 15) 7850(9) 523X( 14) 28(4) 
N(2) 4775( 13) 7407(7) 427X(I2) 15(3) 
0(1) 6066( II l 6404(10) 'J5<J9( II I 51(4) 
0(2) 2678(15) 60R7(X) 1249( 14) 64(5) 
I'( I I 6903(4) 6IX3(3) 5105(4) 24( I) 
P(2) 2533(4) 6343(4) 4057(4) 25( I I 
S( I) 4017(4) 632X(4 I 2294(4) 33( I I 
('I( II 4742151 5040131 'i0751 51 111 I I 
Ru(ll 46X7( I I 6330( I I 4466( I I 17( I I 

TABLE IS 
Bond I .l:ngths (A) and Bond J\ng!~'!_r')_~(_>~ ( 6al_ 

Bond l.c·ngths (;\I Bond LL'ngths (;\) 

----· --------------------~-~~----·----~·- ~ --· -·- ---------

C( 45 1-C( 461 1.\70(151 ('(5)-11(5) ().<J300 
C'( 45 )-C( 44) 1.40 I ( 14 I C'(3X)-C'(39) I 369( 12) 
C(45)-H(45) ().'J\()0 C(3X)-C(.17) 1392(10) 
0(3)-S(2) 14X4(5) C(3X)-II(:lX) 0.9300 
S(2)-C(37) 1.78X(X) C'(2X)-C(33) 1429(10) 
S(2)-C(42) I.X2X(7) C(2lJ)-C(30) 1366( 12) 
S(2)-Ru(l I 2.3364( I X) C(29)-C(33) 1.3lJ5( 10) 

0(02)-C(4) 1375(8) C(29)-H(29) 0.9300 
0(02)-C( II I 1.405( 10) C(36)-C(37) I 3lJO( 10) 
C(4)-C(3) 1.376( 10) C(36)-C(41) 1378(10) 
C(4)-C(9) 1.423(9) C(018)-C(IlJ) 1496(10) 
C(3)-C(2) 1404( 10) C(X)-C(7) 13R4(10) 
C(3)-H(3) 0.9300 C(8)-H(X) 0.9300 
C( II )-H( II A) 0.9600 C(llJ)-C(24) 1.364( II) 
C(II)-H(IIB) 0.9600 C(I9)-C(20) 13X5(10) 
C(II)-H(IIC) 0.9600 C( 48 )-C( 4 7) 1.369( 13) 
C( 42 )-C( 43) 1486( II) C(48)-C(43) 1.391(11) 
C(42)-H(42A) 0.9704 C(4X)-H(48) 0.9300 
C(42)-H(42B) 0.9700 C( 43 )-C( 44 I 1364(12) 
C(35)-0(4) 1414(10) C(I7)-C(I6) 1.379( II) 
C(35)-H(35A) 0.9600 C(I7)-H(17) 0.9300 
C(35)-H(35B) 0.9600 C(32)-C(31) 1379(11) 
C(35)-H(35C) 0.9600 C(32)-H(32) 0.9300 
0(1)-S(1) 1472(5) C(I6)-C(I5) 1.3lJ7( 12) 
Ru(1)-N(2) 2.010(6) C(I6)-H(I6) 0.9300 
Ru(1)-N(4) 2.012(6) C(I4)-C(I5) 1.359( 12) 
Ru(l )-C(2) 2.038(6) C(I4)-H(I4) 0.9300 
Ru( I )-C(2h) 2.041(6) C(30)-C(31) 1370(13) 
Ru(I)-S( I) 23125(18) C(30)-H(30) 0.9300 
S(1)-C(I3) 1.776(7) C(21)-C(22) 1367(14) 
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C(39)-C(3X)-H(38) 120.7 C( 17)-C( 16)-H( 16) 119.6 
C(17)-C(3X)-H(3X) 120.6 C( 15 )-C( 14)-C( 13) 119.6(8) 
0(4 )-C(2X)-C(27) 124.9(7) C( 15)-C( 14)-H( 14) 120.2 
0(4 )-C(2X)-C(33) 113.5(6) C( 13)-C( 14)-H( 14) 120.2 
C(27)-C(2R)-C(33 l 121.6(6) C(31 )-C(30)-C(29) 1214(X) 
C(30)-C(29)-C(33) 119.6(8) C(JI )-C(30)-H(30) 119.3 
C(30)-C(29HI(29) 120.2 C(29)-C(30)-H(30) I 19.3 
C'( 33 )-C(29)-H(29) 120.2 C(22)-C(21 )-C(20) 120.6(9) 
C(37)-C(36)-C(41) 119.S(7) C(22)-C(21 )-H(21) 119.7 
C(3 7)-C(36 )-N( 4) I 16.4(7) C(20)-C(21 )-H(21) 119.7 
C(41 )-C(36)-N(4) 124.1(7) C(38)-C(39)-C(40) 120.8(8) 
C( 10)-C(9)-C(4) 119.0(6) C(38)-C(39)-H(39) 119.6 
C( IO)-C(9)-C(5) IIX.I(7) C(40)-C(39)-H(39) 119.6 
C( 4 )-C(9)-C( 5) 122.9(7) C(36)-C(41 )-C(40) 119.5(9) 
C(34)-C(33)-C(29) 119.4(7) C(36)-C(41 )-H(41) 120.3 
C(34)-C(33 )-C(2X) 119.4(6) C(40)-C(41 )-H(41) 120.2 
C(29)-C(33 )-C(2X) 121.1(7) C( 14)-C( 15)-C( I 6) 120.4(/l) 
N( I )-C( I )-C(2) 120.0(6) C( 14)-C( 15)-H( 15) 119.8 
N( I )-C( I )-C( 10) IIX.2(6) C( 16)-C( 15)-H( 15) 119.X 
C(2)-C( I )-C( 10) 121.6(6) C( I9)-C(20)-C(21) 120.5(9) 
C(36)-C(37)-C(3X) 1211(8) C( 19)-C(20)-H(20) 119.8 
C'(36)-C(37)-S(2) I 15.5(5) C(21 )-C(20)-H(20) 119.8 
C( JX )-C(3 7 )-S(2 I 122 R(6) C(23)-C(22)-C(21 I 119.2( 10) 
('( 19)-C(OIX)-S( I) 112.7(5) C(23 )-C(22)-H(22) 120.3 
C(7)-C(X)-C( 10) 120.0(l{) C(21 )-C(22)-H(22) 120.5 
C(7)-C(X)-H(X) 120.0 C(5)-C(6)-C(7) 120.5(X) 
C( 10)-C(X)-H(X) 120.0 C(5)-C(6)-H(6) 119.X 
C(24)-C( 19)-C(20) 117.X(R) C(7)-C(6)-H(6) 119.8 
C(24 )-C( 19 )-C(O I X) 120.7(7) C(22)-C(23)-C(24) 120.2( 10) 
C(20 )-C( 19)-C(O I X) 121.3(7) C(22)-C(23 )-H(23) 120.0 
C( 4 7 )-C( 48 )-C( 43) 121.3(9) C(24 )-C(23 )-H(21 I 119.9 
C(47)-C( 48 )-11(48) 1194 C(6)-C(7)-C'(X) 120.5(8) 
C(43)-C(48)-H(48) 119.3 C(6)-C(7)-H(7) 119.R 
C( 44 )-C( 43 )-C( 4X I 117.8(9) C'( X )-C(7 )-H( 7) 119.X 
C( 44 )-C( 43 )-C( 42 I 122.2(8) C(46)-C(47)-C(4X) 121.0( 10) 
C(48)-C(43)-C(42) 119.9(8) C( 46)-C( 4 7)-H( 4 71 119.5 
C( 16)-C'( 17)-C( 12) 119.7(X) C(4X)-C(47!-11(4 71 119 4 
C'( 16)-C( 17)-11( 171 120.2 ('( llJ)-('(24 )-C'(2J) 121. 7(')) 
C( 121-C'( 17HI( 171 120.2 C'( 19)-C(24)-11(24J 119.1 
C(:ll )-C(32 )-C(34) 119.3(8) C( 23 )-C( 24 )-II( 24 l 119.2 
('(30)-{'(31 )-('(32) 120 3(Xl ( '( 4 7)-C'(46 )-C'( 45) IIX.7( II) 
('(30 )-C'(31 )-11(31) 119.9 ( '(4 7 )-( '( 46 )-11(41>) 120.1> 
C( 32)-C'(\1 )-IlLli l I I'>'> C'( 45 )-C( 41>)-11( 4(>) 120.7 
C(.19)-C'(40)-C'(41 l 120 'i(91 ( '( 43 )-C'( 44 )-C( 45) 120 2( 101 
( (.l'>)-('(40)-11(40) 119 X C '( 43 )-C'( 44 I-ll( 441 I I'>'> 

___D_±!)-C'(401-H(40}~---- ___ II9.X C'(45 )-C'( 44 )-II( 441 I I'>'> 

TABLE16 
Atomic coordinates ( x I 04

) and equivalent isotropic displacement parameters 
(A 2 x 103

) tor 6a 

----------~-----~-·---- ·------~------- --~------- ------------
X y z U(eq) 

-----------------~---~------------ - -----~--

C(45) 1036(7) -1918(5) 36X7(X) 120(5) 
0(3) 1205(3) -113(2) 2924(3) 61(1) 
S(2) 1171( I) -9(1) 3739( I) 46(1) 
0(02) 3722(3) 262(3) 2420(3) 63( I) 
C(4) 3418(3) -70(3) 2901(4) 47(2) 
C(3) 2976(3) 148(3) 3334(4) 44(2) 
C(ll) 3578(4) 853(4) 2386(6) 80(3) 
C(42) 436(3) -402(4) 3921(4) 58(2) 
C(35) 4851(4) -483(4) 6132(6) 82(3) 
0(1) 923(2) 17(2) 5695(3) 59(1) 
Ru(l) 2149( I) I X( I) 4635( I) 39(1) 
S(l) 1645(1) -35(1) 5704( I) 45(1) 
N(4) 2046(3) 863(2) 4407(3) 45(1) 
N(3) 2543(3) 1212(2) 4566(3) 47(1) 
N(2) 2381(3) -807(2) 4889(3) 44(1) 
0(4) 4820(3) 105(3) 5930(4) 70(2) 
C(25) 3099(3) 928(3) 4924(4) 45(2) 
N(l) 2738(3) -1112(2) 4488(3) 47(1) 
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C(X)-H(X) 0.9300 C(3X)-H(3X) 0.9300 
C(9)-C(IO) 1.403( 13) C(39)-C(40) 1.37S( 16) 
C(ll)-0(1) 1.415( 13) C(39)-H(39) 0.9300 
C'(II)-II(IIA) 0.9600 C(40)-C(41) 1.394( 15) 
C( II )-H( II R) 0.9()()0 C(40)-H(40) 0-'>:100 
C(II)-H(IICJ 0.%00 C(41)-H(41) 0.9300 
C'( 12)-C( 13) 1.384( 13) C(42)-C(43) 1.504( 14) 
C( 12)-C( 17) 1.401( 13) C(42)-S(2) I.S25( 10) 
C( 12)-N(2) 1409(12) C(42)-H(42A) 0.9700 
C( 13 )-{'( 14) 1.3M(I3) C(42)-H(42B) 0.9700 
C( 13)-S( I J 1.792(9) C(43)-C(44) 1.369( 14) 
C(I4)-C(I5) 1.3S3( 14) ('(43)-('(48) 1.39S( 14) 
{'( 14)-11( 14) 0.9300 C(44)-C(45) 1.3S I( 14) 
C( 15)-C(I6) 1.3S8( 14) C(44)-H(44) 0.9300 
C(I5)-H(I5) 0.9300 C(45J-C(4n) 1.3SS( 16) 
C( 16)-C( 17) 1.3M( 14) C(45)-H(45) 0.9300 
C(I6)-H(I(>) 0.9300 C(4nJ-C(47) 1.369( 15) 
C( 17)-H(I7) 0.9300 C(46)-H(46) 0.9300 
C'( IS )-C( 19) 1.493( 14) C(47)-C(4S) 1.364( 14) 
C( IX)-S(I) 1.836(9) C(47)-H(47) 0.9300 
C(IS)-H(IXA) 0.9700 C'(4S)-H(4S) 0.9300 
C( I Sj-11( I SB) 0.9700 N( I)-N(2) 1.312( 10) 
( '( I9)-C(24) 1373( 15) N(2)-Ru(l) 2.022(X) 
C(I9)-C'(20) 13!!0(15) N(3)-N(4) 1.296( 10) 
('(20)-{'(21) 1377( 17) N(4)-Ru( I) 2.017(7) 
C(20)-11(20) 0.9300 0(4)-S(2) 1471(7) 
{'(21 )-('(22) 1.35(2) S( I )-Ru(l) 2.340(3) 
C(21)-H(21) 0.9300 S(2)-Ru(l) 2.325(3) 
( '(22)-11(22) 0.9300 ('(24 )-H(24) 0.9300 

Bond Angles(") Bond Angles (") 
{'(22)-C'(23 )-C(24 J 1213( 15) C( 14)-C( 13)-C( 12) 122 X(9) 
C(22)-C(23 )-11(21) 119.3 C( 14)-C( 13)-S( I) 121.2(7) 
C(24)-C(23 )-H(23 J 119.3 C(I2)-C(I3)-S(I) 116.0(7) 
0(3 J-C(35 )-H(35A J 109.5 C( 13 )-('( 14)-C'( 15) IIX.9(9) 
0(3 )-C(35 )-II( 3513) 109.5 C( 13 J-C( 14)-H( 14) 120.1> 
11(35A)-C(\5 )-H(35B) 109.5 C( 15)-C( 14)-H( 14) 120.6 
0(\) ('(3 5) 11(3 5C) I O'J 'i C( 14)-C'( 15)-C( 1(,) IIX.X( IOJ 
11(35A)-C(J5 J-11(.\'iC' J I 09.5 C( 14 )-C( 15 )-H( 15) 120.(> 
II( 35B)-C( 35 )-II( \'i( 'l 109.5 C( 16)-C( 15)-H( 15) 120.6 
N( I )-C'( I l-C'(2l 119 5(Xl C( 17)-C( 16)-C( 15) 122/l( IO) 
N(IJ-C(I)-C(IOJ 116.8(9) C'( 17)-C( 16)-11( I(>) II X.7 

C! 2 )-C( I )-C'( I 1J l 123 X(9) C'( 15)-C'( 16)-11( I(>) II X.7 
('(I J-C(2 )-('(I J II6.5(X) C'( 16)-C( 17)-C( 12) IIX.'i('JJ 
C(3)-C(2)-Ru( I J I.\I.X(7J ('( 16)-C( 17)-11( 17) 120.7 
C '(I )-C(2)-Ru( I J I 11.4( 7) C( 12)-C'( 17)-11( 17) 120.7 
C(4)-C(3J-C(2) 120.6( 1}) C( 19 )-('( I X )-S( I J 116 0(7) 
C(4)-C(3)-H(3) 119.7 C( I'J)-C( I X)-11( I XAJ IW\..'l 
C(2)-C(3)-H{JJ 119.7 S( I )-C( IX)-11( I SA) lOX .. \ 
0( I )-C( 4 )-C(3 J 124 3(9) C( 19)-C'( IX)-H( IXB) lOX . .\ 
0( I )-C(4)-C(9J 112.7(9) S( I J-C( I X)-H( I XB) 1mu 
C(3)-C(4)-C(9) 123.0(9) H( I XA)-C( I 8)-H( I XB) I 07.4 
C(6)-C(5)-C(9) 120.2( 10) C(24)-C( 19)-C(20) 120.0( II J 
C(6)-C(5)-H(5) 119.9 C'(24)-C( 19)-C( IX) 119.3( 10) 
C(9)-C(5)-H(5) 119.9 C(20)-C( 19)-C( I X) 12(J.X( 10) 
C(5)-C(n)-C(7) 19.5( 10) C(21 )-C(20)-C( 19) 119.9( 13) 
C(5)-C(6)-H(6) 120.3 ('(21 )-C(20)-H(20) 120.0 
C(7)-C(6)-H(6) 120.3 C( I9)-C(20)-H(20) 120.0 
C(8)-C(7)-C(6) 120.8( II) C(22)-C(21 )-C(20) 120.4( 13) 
C(8)-C(7)-H(7) 119.6 C(22)-C(21 )-H(21) 119.X 
C(6)-C(7)-H(7) 119.6 C(20)-C(21 )-H(21) 119.X 
C(7)-C(8)-C( 10) 121.1 ( 10) C(23)-C(22)-C(21) 120.2( 14) 
C(7)-C(8)-H(8) 119.5 C(23 )-C(22)-H(22) 119.9 
C( IO)-C(8)-H(8) 119.5 C(21 J-C(22)-H(22) 119.9 
C( IO)-C(9)-C(5) 120.1(9) C( I9)-C(24 )-C(23) 118.2( 13) 
C( 10)-C(9)-C(4) 117.6(9) C( I9)-C(24 )-H(24) 120.9 
C(5)-C(9)-C(4) 122.3(9) C(23 )-C(24)-H(24) 120.9 
C(9)-C( 10)-C(S) 118.3(9) C(26)-C'(25)-N(3) IIX.9(9) 
C(9)-C( I 0)-C( I) 118.4(9) C'(26)-C(25)-C(34) 122.8(9) 
C(8 )-C( I 0)-C( I) 123.2(9) N(3 )-C'(25)-C(34) IIX.2(8) 
0(1)-C(II)-H(IIA) 109.5 C(25 )-C'(26 )-C(27) 117.9(9) 
0( I )-C( II )-H(ll B) 109.5 C(25)-C(2n)-Ru( I) 113.2(6) 
H( II A)-C( II )-H( II B) 109.5 C'(27)-C(26)-Ru( I) 128.6(7) 
0( I )-C( II )-H(ll C) 109.5 C(28 )-C(27)-C(26) 121.5(9) 
H(IIA)-C(II)-H(IIC) 109.5 C(28)-C(27)-H(27) 119.2 
H( II B)-C(ll )-H(IIC) 109.5 C(26)-C(27)-H(27) 119.2 
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I_ 1 2 i )-l 12X I -01 1 i 

Ci 27 i-C(2X )-('1 33 1 
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C(ll) 2754( 13) 3 159(6) 10394(6) 7X(4) 
C(l2) 2532(9) 3928(5) 6010(5) 37(2) 
C( 13) 3308(9) 4418(4) 5867(5) 35(2) 
C'(l4) 3519(9) 4539(5) 5173(6) 44(3) 
C( l'i) 2956( II) 4150(5) 4589(6) 49(3) 
C( 16) 2168( II) 3661(5) 4725(6) 55(3) 
C( 17) 1940(10) 3542( 5) 5415(5) 47(3) 
C'( IX) 3024(9) 5593(4) 6511(6) 43(3) 
C(l9) 2821( 10) 5XX9(4) 5756(6) 42(2) 
('(20) 1666( II) 5824(6) 5254(6) 65(3) 
C(21) 1507( 14) 6087(X) 4554(7) X9(5) 

C(22) 24XO( 19) 6403(8) 4353(9) 102(6) 
C(24) 3X03( 12) 6223(5) 5561(7) 64(3) 
C(25) 2951 (9) 5262(5) X515(5) 39(2) 
C(26) 2380(8) 48XI(4) 7925(5) 35(2) 
C(27) 1036(9) 4934(5) 7659(5) 39(2) 
C(2X) 333(9) 5356(5) 7954( 5) 42(3) 
C(29) 193( II) 6247(5) XX20(6) 55(3) 
C(30) X08( 13) 6665(6) 9340(7) 6X(4) 
C(31) 2159( 13) 6643(6) 9622(7) 64(3) 
C(32) 2X43(12) 6191(5) 935X(6) 55{3) 
C(33) 924( 10) 57X4(5) X537(6) 44(2) 
C(34) 2275(9) 5745(4) XXII(5) 40(2) 
C(36) 6046(9) 4599(4) X72X(5) 40(2) 
C(37) 6539(9) 4115(4) 8374(6) 40(2) 
C(3X) 7X43(9) 39X2(5) 8520(6) 49(3) 
C(39) l\646(10) 4358(6) 9040(7) 67(4) 
('(40) X 161( II) 4831(5) 941X(7) 58(3) 
C(41) 6X50(9) 4%0(5) 9257(6) 54(3) 
('(42) 5550( 10) 2932(5) X267(5) 44(3) 
C(41) 4X32(9) 23X0(5) 7859(5) 40(2) 
C(44) 5306( 10) 2061(5) 7326(6) 50(3) 
C(45) 4722( II) 1522(5) 6986(6) 56(3) 
C(411) 362X( 12) 1303(5) 7199(6) 56(3) 
('(47) 3109( II) 1613(5) 7720(6) 51 (3) 
C(4X) 3719( 10) 2142(5) X045(6) 49(.\) 
N(l) 1555(7) 3416(4) 11XW(4) 3X(2) 
N(2) 242X(7) JX22(4) 6752(4) 36(2) 
N(J) 4244(7) 'iiX 1(4) XX24(4) .\')(2) 
N(4) 46X9(6) 4719(4) X4XX( 4) \4(2) 
0( I J 1704(7) 29X0(4) 9X21(4) 5X(2) 
0(3) -'!54( h) 5433( 4) 7731 (4) 55(2) 
0(4) 110711(7) 3487(3) 7076(4) 54(2) 
S( I) 4049(2) 4XX!J( I) 11655( I i _111( I) 
S(2J 545X(2) 3645( I) 711'!6( I) 3X( I) 
Ru( I) 3614( I) 4251( I) 71d l1( I l 321 I l 

CHAPTER VI 

TABLE17 
Bond Lengths (A) and Bond Angles(") for ( 1) 

Bond Lengths (A) Bond Lengths (A) 

Rh( I )-N(2) I .990(4) C(3X)-H(3X) 0.9300 
Rh(l )-C(2) 2.014(4) C(27)-C(2X) '-323(11) 
Rh(I)-P(I) 2310R( 13) C(27)-H(27) IL9300 
Rh( I )-CI(2) 23614(13) C(31 )-C(36) U61(10) 
Rh(l )-CI(I) 2.4004( 14) C(31 )-C(32) L405( II) 
Rh( I )-S( I) 2.4186(11) C(7)-H(7) 0.9300 
S(l )-0(2) IAR2(4) C(30)-C(29) I .397(9) 
S(I)-C(I3) I .778(5) C(30)-H(30) () 9300 
S(l )-C( 18) L823(5) C(42)-C(41) 1367(9) 
P(l )-C(37) L819(5) C(42)-H(42) 0.9300 
P(I)-C(31) 1.829(5) C(20)-C(21) 1395(11) 
P(l )-C(25) 1.829(5) C(20)-H(20) 0.9300 
N(l )-N(2) L284(5) C(28)-C(29) 1394( 13) 
N(I)-C(I) L371(6) C(28)-H(28) 0.9300 
N(2)-C(I2) L408(6) C(29)-H(29) 0.9300 
C(I)-C(2) L382(6) C(24)-C(23) 1.427(13) 
C(I)-C(IO) 1.434(6) C(24)-H(24) 0.9300 
C( 12)-C( 13) 1.395(6) C(36)-C(35) 1.382( II) 
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------------~------------ --
C( I )-C(2)-C(3) 119.3(4) C(7)-C'(6)-H(6) 119.7 
C( I )-('(2)-Rh( I J I HU\(3) C(37)-C'(3X)-C(39) 12 1.0(6) 
C(3)-C(2)-Rh( I) 129)1(3) C(37)-C(3X )-11(3X) 119.5 
C'(4)-0( I )-C'( II) 117.X(4) C(39)-C(3XHI(3X) 119.5 
('(~6 )-C(~'i )-C( 30) 119.9('i) C(2X)-C(27)-C(26) 1~14(7) 

C(26)-C'(25)-I'( I J 116.X(4) C'(2X )-C(27)-H(27) 119.3 
C(JO)-C'(25)-I'( I) 123.1('i) C(26)-C(27)-H(27) 119.3 
('( 5 )-C'( 9 )-C'( 4) 122.0(5) C(36 )-C( 31 J-C'(32 J II K.5(7) 
C'(36)-C(31 )-1'( I) 125.11(6) C(33 )-C(32)-C'(31 J I I 'J'J( I 0) 
{'(32)-('(31 )-1'( I) 115.5(5) C(33)-C(32)-H(32) 120.1 
C( X )-C( 7)-('(6) 120.9(5) C'(31 )-C(32)-H(32) 120.1 
C(X)-C(7)-H(7) 119.5 C(40)-C(39)-C(3X) 119.6(7) 
C'(6)-C(7)-H(7) 119.5 C(40)-C(39)-H(39) 120.2 
C'(25 )-C(30 )-C(29) IIS.6(7) C(3X )-C(39)-H(39) 120.2 
C(25)-C(30)-H(30) 120.7 C(42)-C(41 )-C(40) 1111.9(6) 
C(29)-C'(30)-H(30) 120.7 C(42)-C(41 )-H(41 J 120.6 
C(41 )-C(42)-C(37) 121.2(7) C(40)-C'(41 )-11(41) 120.6 
C(41 )-C'(42)-H(42) 119.4 C(34 )-C'(35 )-('(36 J I 19.4( I OJ 
C'(37)-C( 42)-H(42) 119.4 C(34 )-C(35)-H(35) 120.3 
C( I9)-C(20)-C(21) 120.4(9) {'(36)-C( 35)-H(35) 120.3 
C'( l9)-C(20)-H(20) 119.X C(39)-C(40)-C(41) 120.7(7) 
C(21 )-C(20)-H(20) 119.X C(39)-C(40HI(40) 119.6 
C(27)-C'(2X )-C(21J) 119.6(6) C(41 )-C'(40)-H(40) 119.6 
C'(27)-C'(2X )-H(2X) 120.2 C(22)-C(21 )-C(20) 1212( II) 
( '(29 )-C'(2X )-H(2X) 120.2 C(22)-C(21 J-11(21 J 119.4 
C(2X)-C(29)-C(30) 120.9(7) C(20)-C(21 )-11(21) I 19.4 
C(2X)-C(29)-H(29) 119.5 0( I )-C( II )-H( II A) 109.5 
('(30)-('(29)-11(29) 119.5 0( I )-C( II )-II( II B) I 09.5 
C'( l9)-C'(24)-C'(23) 116.4(9) H(IIA)-C(IIHI(IIB) 109.5 
C'( l9)-C'(24)-H(24) 121X 0( I )-C'( II )-H( II C) I09.'i 
( '( 23 )-('(24 )-II( 24) 121X H( II A)-C'(II )-H( tiC') 109.5 
C(31 )-C(36)-C'(35) 1214(10) H( I I B)-C'( II )-H( tiC') 109.5 
C'(31 )-C'(36)-H(36) 119.3 C'(35)-C(34)-C(33) 122.0(X) 
C(.\5 )-C'(36)-H(36) 119.3 C(35 )-C'( 34 )-11(34) 1190 
C'( .\4 )-C( 33 )-C'( 32) IIX.6( I I) C( .13 )-C( 34 )-II( 34) I 19.0 
< '( \4)-C'( B)-II( \3) 120.7 C'(23)-C(22)-11(22) 11'1.7 
( '( '2 )-( '( _\3 )-It(\') 120 7 ( '(2:')-C'(23 )-('(24) 1'01(101 

('(21 )-C'(22)-C(2\) 120_(,(9) ('(~2)-C'( 23 )-11(23) 119.9 
CCI )-C'( 22 )-II( 22 J 119.7 ('(24 )-C'(23 )-11(23) 119.9 

TAHLEI8 
Atomic coordinates ( x I 0~) and equivalent isotropic displacement parameters 

, ' . (A- x I 0 ) tor I 
---------------

X \1 / lJ(!:lj) 

Rh( I) 4672( I J 2953( I) 12X37( I) 3X( I) 
S( I) 53'16( I J 1501,( I) 13660( I) 40( I) 
I'( I) 27X2( I) 2040(1) 1213X( I) 43( I) 
('1(2) 5477(2) 2627( I) 11490( I) 60( I) 
C'l(l) 6641( I) 3X90( I) 13572( I) 56( I) 
N(l) 3556(4) 4357(3) 14037(3) 42( I) 
0(2) 4X03(3) 435(3) 13434(3) 51( I) 
N(2) 4102(4) 3479(3) 13979(3) 40(1) 
C( I) 3399(4) 4795(3) 13241(3) 40( I) 
C(l2) 4414(4) 29X0(3) 14769(3) 41( I) 
C(IO) 2741(4) 5754(3) 13193(3) 41(1) 
C(l3) 5061(4) 2049(3) 14723(3) 42(1) 
C(2) 3897(4) 4310(3) 12528(3) 43(1) 
0(1) 3183(5) 6281(4) 10969(3) X 1(2) 
C(25) 2850(5) 738(4) 11516(3) 50( I) 
C(9) 2650(5) 6228(4) 12379(3) 45( I) 
C(l8) 7114(5) 1353(4) 13985(4) 51( I) 
C(l4) 5323(5) 1511(4) 15478(3) 50( I J 
C(26) 1696(6) 211(4) 11128(4) 59( I) 
C(3) 3858(5) 4806(4) 11755(4) 51( I) 
C(l5) 4991(5) 1918(4) 16283(3) 53( I) 
C(l7) 4082(5) 3392(4) 15596(3) 47(1) 
C(5) 2010(6) 7169(4) 12292(4) 5X( I) 
C(l9) 7567(5) 669(4) 13246(4) 53( I) 
C(37) 1870(5) 1817(4) 12994(3) 50( I) 
C(l6) 4382(5) 2850(4) 16335(4) 54(1) 
C(4) 3261(6) 5747(4) 11689(4) 55( I) 
C(R) 2197(5) 6247(4) 13882(4) 54( I) 
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Bond Angles (") Bond Angles(") 
-"----------~-----~-

0(1)-S( I)-('( 13) 110.0(5) S( I )-C( IS)-H( I XC) 109.5 
0( I J-S( I J-C'( I X J 107.3(5) H( I XAJ-C'( I X )-II( I XC) I 09.5 
C( 13 J-S( I )-C'( I X J 104.3(6) H( I XBJ-C'( I X)-11( I XC'J 109.5 
0( I J-S( I J-Kh( I J 121.X(3 J 0(3 J-C(35 J-H(35AJ 109.5 
C( 13 J-S( I )-Rh( I) 95.X(4) 0(3)-C(35)-H(35B) 109.5 
C( IX)-S( I )-Rh( I J 115.6(4) H(35A)-C(35 J-1!(35 B J 109.5 
N(2)-N(I)-C'(I) 109.6( 10) 0(3 )-C(35)-11(35CJ 109.5 
C(2J-C( I J-N( I J 118.8( 10) H(35A)-C(35 )-11(35(') 109.5 
C(2)-C( I )-C( 10) 122.8( II) H(35B)-C(35 )-H(35C J I 09.5 
N(I)-C(I)-C(IO) 118.5( II) C(23)-C(24 J-C(25 J 119.2( 13) 
C(XJ-C( 10)-C(9) 117.9( 12) C(23 J-C(24 )-11(24 J 120.4 
C'(XJ-C( 10)-C( I) 125.6( 12) C(25)-C(24 )-H(24) 120.4 
C(9)-C( 10)-C( I) 116.5(12) C(34)-Rh( I )-N(2J 97.X(5) 
C(.10)-C(29)-C(34 J 125.9( 12) C(34 )-Rh( I )-C(2) 86.6(4) 
C(30)-C(29)-N(4) 120.2( 12) N(2)-Rh( I J-C(2) 76.3(4) 
C(34 J-('(29)-N( 4) 113.8( 10) C(34)-Rh( I J-N(3 J 77.6(5) 

C{33J-C(32J-C'(31 J 118.8( 12) N(2)-Rh( I )-N(3J 175.1(4) 
C(33 J-C(32)-H(33 J 120.6 C(2)-Rh( I )-N(3) 105.0(4) 
('(31 J-C( 32 )-11(33) 120.6 ('(34 )-Rh( I )-S( I J 92.1(3) 
('(31 J-C( 30 )-C'(29) 120.6( 13) N(2)-Rh( I )-S( I) X4.9(3) 
C(31 J-C(30)-11(31 J 119.7 C(2)-Rh( I )-S( I) 160.7(3) 

C'(2'JJ-('(30J-H(31 J 119.7 N(3 )-Rh( I )-S( I J 93.4(3) 
C(30)-C(31 J-C(32) 120.6( 12) C(34)-Rh( I )-CI( I J 174.R(4J 
C(30)-C(31 J-11(32) 119.7 N(2)-Rh( I J-CI( I J 86.3(3) 
C(32)-C'(31 J-11(32) 119.7 C(2)-Rh( I )-CI( I) 91.4(3) 
C'(32 J-('(33 J-C(34! 123.7( 12) N(3 )-Rh( I )-CI( I) 98.3(3) 
C '( 32 )-C'( 33 )-II( 34 J IIX.2 S( I )-Rh(I)-CI(I) 91.44( II J 
C'(34 J-C'( .B J-H( 34! IIX.2 C(29)-C(34)-C(33 J 110.3( II J 
C'(5)-C(9)-C(4) 125.1 ( 13) C(29)-C(34)-Rh( I J 116.6(9) 
C(51-CI9!-C(10! 116.)( 11) C( .13 )-C(34 )-Rh( I) 133 I( 10) 

C(4J-C(9)-C( 10) II X.3( II) N( I )-N(2)-C( 12) 115.2( 10) 
C(9J-C'(5)-C(6) 124.5( 14) N( I )-N(2)-Rh( I) 122 1(7) 
C(9)-C(5)-H(5) 117.7 C'( 12)-N(2)-Rh( I) 122.6(7) 
C(6)-C(5)-11(5) 117.7 N(4)-N(3)-C'(I9) 116.0( 10) 
C(5J-C(6)-C(7! II 8.3( 14) N( 4 J-N(3 J-Rh( I) 119.4(8) 
C'( 5 )-C( (,)-II((, I 120.9 C( I9J-N(3 J-Rh( I J 124.3( /J 
C(7)-C'(6)-H(6) 120.9 C( I )-C(2 )-C( 3 J 120.5( 10) 
('(4)-0(2)-C( II) 117 2( 1\1) C'( I )-C(2J-Rh( I J 113.1(8) 
C'(4J-COJ-C(2J 117 7(11) C( 3 !-C(2J-Rh( I J 12(>.4(9) 
('(4)-C(.3 )-11(3! 121.2 C'( 12 )-C( 13 )-C'( 14 J II X.9( II) 
('(2)-C'(3)-11(3) 121.2 C'( 121-C( 13 )-S( I) 121 9(lJ) 
0(2)-C'( II HI( II A) I 0'>.5 C'( 14 )-C'( 13 )-S( I ) 119.1(10) 
0(2)-C'( II )-II( II B) I 0'>.5 N( 3 )-N(4 )-C(2'>) 112 3( 1\1) 
II( II i\)-C( II )-II( II B) I 0'>.5 C'(I3)-C'(I2)-C'(I7) 1233( II) 
0(2)-C( II )-II( II C) 10'>.5 C'( 13)-C( 12)-N(2! 114 5( 10) 
II( I I ;\J-C(II )-II( II C) 10'>.5 C( 17)-C( 12J-N(2! 122.2( II J 
II( II B)-C( II )-H( IICJ I 09.5 C'(27)-C(2X )-C( 26 J I I X..S( 12) 
S( I )-C'( I X)-H( I XAJ 109.5 C(27J-C(2X)-C'( 19) IIX.7(11) 
S( I J-C( IX)-H( IX B) 109.) C(26)-C'(2X)-C( llJ) 122.6( 13) 
H( I XA)-C'( I X)-H( IX B) 109.5 C(3)-C(4)-0(2) 122.R( 12) 
C(3)-C(4)-C(9) 124.2( 10) C(20)-C(21 )-11(21) 120.9 
0(2)-C(4)-C(9) 112.9( II J C( 12)-C( 17)-C( 16) 117.5( 12) 
C(20)-C( 19)-C'(2X) 119.9( 12) C( 12)-C( 17)-H( 17) 121.2 
C(20)-C( 19)-N(3) II X.7( II) C( 16)-C( 17)-11( 17) 121.2 
C(2X)-C( 19)-N(3) 121.4( II) C( 10)-C(X)-('(7) 123.X( 13) 
C( 16)-C( 15)-C( 14) 123.7( 14) C( 10)-C(X)-H(X) 118.1 
C( 16)-C( 15)-H( 15) II X. I C(7)-C(R)-H(X) II X.l 
C( 14)-C( 15)-H( 15) 118.1 C(27)-C(23 )-C(24 J 119.0( 15) 
C( 15)-C( 14)-C( 13) 117.3( 12) C(27)-C(23 )-11(23) 120.5 
C( 15)-C( 14)-H( 14) 121.4 C(24 )-C(23 )-11(23) 120.5 
C( 13 )-C( 14)-H( 14) 121.4 C(21 )-C(22)-0(3) 126.0( 14) 
C(25)-C(26)-C(28) 119.6(14) C(21 )-C(22)-C(27) 121.5( 13) 
C(25)-C'(26)-H(26) 120.2 0(3 )-C(22)-C(27) 112.5( 13) 
C(28 )-C(26 )-H(26) 120.2 ('(26 )-C(25)-C(24) 121.8(14) 
C(22)-0(3)-C(35) 115.8( 12) C(26)-C(25)-11(25) 119.1 
C( 15)-C( 16)-C( 17) 119.3( 13) C(24)-C(25)-H(25) 119.1 
C( 15)-C( 16)-H( 16) 120.4 C(R)-C(7)-C(6) 118.9( 14) 
C( 17)-C( 16)-H( 16) 120.4 C(X)-C(7)-H(7) 120.5 
C(23 )-C(27)-C(28) 121.7(13) C'(6)-C(7)-H(7) 120.5 
C(23 )-C(27)-C(22) 119.7(14) ('( 19)-('(20)-11(20) 118.5 
C(28)-C(27)-C(22) 118.5( 12) C(21 )-('(20)-11(20) 118.5 
C( 19)-C(20)-C(21) 123.1(12) C(22)-C(21 )-('(20) II R.2( 13) 

C(22)-C'(21 )-11(21) 120.9 
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l'ABLE 20 
\tom1c coordinates ( x l 04

) and equivalent isotropic displacement parameter." 
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TABLE 21 
Bond Lengths (A) and Bond Angles ('_'L~~)r igl__ 

Bond Lengths (A) Bond Lengths (A) 

-------·---------- ---------- --------- -------- ----------

Cl(l )-lr(l) 2.3SI6( 19) C(I6)-C(I5) 1.3S7( II) 
('(3)-('(2) 1.3S2( 10) C(29 )-C'( 28) 1.354( 15) 
{'( 3 )-C'( 4) 1.40 I (I I) C'(29)-C(30) 1.471( 12) 
C(39)-C(40) 1.302( I'J) C(25 )-C'(30) 1.360( 12) 
C(39)-C(JX) 1.385(15) C(25)-C(26) 1.401( II) 
lr( I )-N(2) 2.007(6) C( 13)-C'( 14) 1.3S5( 12) 
lr( I )-C(2) 2.029(7) C(I3)-C(I2) 1.392( 10) 
lr( I )-P( I) 2.305(2) C'(X)-C(7) 1.360( 12) 
lr( I )-S( I) 2.3700( I X) C(37)-C'(42) 1.372( 13) 
lr( I )-C'I(2) 2.409(2) C(37)-C(3X) 1.377( 14) 
0(2)-S(I) 1.474(5) C(6)-C(7) 1.392( 12) 
Pi I )-C(25) 1.826(8) C( 15)-C( 14) 1.375( 12) 
Pi I )-C(37) I.S26(S) C'(32)-C(33) 1.373( 12) 
P( I )-C'(31) I.S29(X) C( I9)-C(24) 1.375( 12) 
S( I )-C( 12) 1.7S6(X) C(I9)-C(20) 1.392( 13) 
S( I )-C( IS) ISI9(S) C(20)-C(21) 1.37X(I7) 
N(2)-N( I) 1.275(8) C(33)-C(34) 1.350( 14) 
N(2)-C(IIi 1.399(9) C(41 )-C(40) 1.39(2) 
C( II 1-C( 16) 1.38 I (II) C'(41)-C'(42) 1.406( 16) 
C(II)-C'(I2) 1.406(10) C(23 )-C(22) I 33(2) 
N(l )-C(I) 1.374(9) C(23)-C(24) 1.366( I R) 
C(2)-C(I) 1.407( 10) C(22)-C(21) 1.3 7(2) 
C(IO)-C(X) 1.392( 10) C(9)-C(4) 1.432( II) 
C( 10)-{'(9) 1.406( 10) C(35)-C(36) I 3S7( 12) 
C( 10)-C( I) 1.434( 10) ('(35)-('(34) 1.394( IS) 
0(1)-{"(4) 1337(9) C(27)-C(26) 1.373( 13) 
0( I)-{'( 171 1.431 (II 1 C'(27)-C'(2S) 1.395( 15) 
C(IS)-C'(I9) 1.506( 12) C'(31 )-C(32) 1.3S5( 12) 
C(5)-C'((>) 1.359( 12) ('(31 )-('(36) 1.391( 12) 
C"(5)-C'(9) 1.406( I 01 

-- ----------·--
Bond i\ngk:; (") Bond /\ngks (") 

C( 2 )-C(\ 1-CI 4) 120.0(7) C(2.6)-C(27 )-C(2X) 120.0(9) 
{"(40)-C(\'Ii-CI IX) 121 X( ill ("(32)-{"(31 )-{"(.\(>) 119 II( X) 
N(2)-lr( li-C(2) 7X 2131 C(32)-Ci31i-PI II 116.9((>) 
Nl2i-lr( li-1'1 II '15.2.\( I X I C(.\61-C( \Ii-I'( I I 124.0(7) 
( "(2)-h·( I )-1'1 I) 'IIU-:{2) 0( I )-{'( 4 1-C(.\) 123.3(7) 
N(2)-lr( I )-S( I) X35.\( 171 0( I )-("(4)-{"(91 115 0(7) 
Ci2)-lr( I )-S( I) 161.7(2) C (.\ 1-C( 41-C( 9 I 1217(7) 
I'( I )-lr( li-S( II '10.'14(7) C I I I )-{"I I (, )-C I I 5 1 120 II( XI 
N(2)-lr( I )-CI( II I69.6X( 171 ( "(2X)-( "(29)-( "( 311) I I X.4( 101 
('(2)-lr( I 1-C"I( I I 93 X(2) C"(311)-C"(25)-C(26) 120.2(X) 
P( I )-h( I )-CI( I) 91.29(X) ('(30 )-( '(25 )-Pi I) I I '1.1 (6) 
S( I 1-lr( I )-CI( I) I 04.39(7) C(26)-C(25 )-Pi I) 120.1(6) 
N(2)-lr( I )-CI(2) X6.1 X( I X) C( 14)-C( 13)-C( 12) 119.2(7) 
Ci2)-lr( I )-CI(2) X9 6(2) C'( 13)-C( 12)-C( II) 120.1(7) 
P( I )-lr( I )-CI(2) 17H.59(7) C'( 13)-C( 12)-S( I) 120.9(6) 
S( I )-lr( I )-CI(2) X9 13(7) C( II )-C( 12)-S( I) IIS.6(o) 
Cl( I )-lr(I)-C'I(2) X7.33(X) C(25)-C(30)-C(29) 119.4(9) 
C(25)-Pi I )-C(37) 107.5(4) C(7)-C(S)-C( 10) 120.7(S) 
C(25 )-Pi I )-C(31) 104.X(4) C(42)-C(37)-C(3S) 117.7(9) 
C(37)-P( I i-C(31) 100.2(4) C(42)-C(37)-P( I) 125.1 (X) 
('(25 )-P( I )-lr( I) 109.9(3) C(3X)-C(37)-P( I) 117.2(7) 
C(37)-P( I 1-lr( I) 115.2(3) C(5)-C(6)-C(7) II9.5(S) 
C(31 )-P( I )-lr( I) IIX.I(3) C( 14)-C( 15)-C( 16) 120.4(S) 
0(2)-S( I )-C( 12) IOo X(3) C(33)-C(32)-C(31) 121.5(X) 
0(2)-S(I )-C(I X) 106.1(3) C(24)-C( 19)-C(20) 120.1( 10) 
C( 12)-S( I )-C( IS) 101.3(4) C(24 )-C( 19)-C( I X) 120.7(9) 
0(2)-S( I )-1 r( I ) 123.3(2) C(20)-C( 19)-C( I X) 119.2(X) 
C(I2)-S(I)-Ir(l) 97.5(2) C(37)-C(38 )-C(39) 121.3(12) 
C( 18)-S( I )-lr( I) IIS.3(3) C(35)-C(3o)-C(31) 118 8(9) 
N( I )-N(2)-C( II) IIX.I(6) C(21 )-C(20)-C( 19) 118.4( 12) 
N(I)-N(2)-Ir(l) 119.7(5) C( 15)-C( 14)-C( 13) 120.S(S) 
C( II )-N(2)-Ir( I) 122.1(5) C(34 )-('(33 )-C(32) 120.0(9) 
C( lo)-C( II )-N(2) 123.0(7) C(27)-C(26)-C(25) 120.6(9) 
C( 16)-C( II )-C( 12) 119.5(7) C(R)-C(7)-C(o) 121.4(S) 
N(2)-C( II )-C( 12) 117.5(7) C(40)-C(41 )-C(42) 120.1( 12) 
N(2)-N( I )-C( I) 113.0(6) C(33)-C(34 )-C(35) 119.X(9) 
C(3)-C(2)-C( I) 119.2(6) C(22)-C(23)-C(24) 122.3( 14) 
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