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I. NMR Data for Free quate Anions and Lewis Bases in CeDsCl o

NMR Data for Free B(CgFs)4 anion in C¢DsCl. 13C NMR (C6D5CI) 8 148.9 (d, Ucp =238), 138.7
d, e = 246), 136.9 (d, 1JcE = 245), 126.5 (br, Cipso)- 11B NMR (GDsCl) 6 -16.4 (S) 19F NMR
(CsDsCl) §-132.2 (d, 3JpR = 10.5, 8F, Fo), -162.7 (t, 3Jgr = 21, 4F, F,), -166.7 (t, 3Jrr = 18.5, 8F, F.).

NMR Data for [NBu3(CH2Ph)][MeB(CgF5)3] in C6ﬁ5Cl. 1H NMR (C6D5Cl):r 6 7.23 (m, 3H), 6‘..92
d,J= 6.8,‘2H), 3.67 (s, 2H), 2.45 (m, 6H), 1.29 (m, 6H), 1.11 (br s, 3H, BMé) 1 65' (m, 6H), 0.79 (t, J
=173, 9H). 13C{IH} NMR (CgDsCl): & 149.1 (d, Ucr = 240), 138.0 (d, lJcE = 245) 136 9 (d, LUcr
=246), 131.8 (s, o-Ph or m- -Ph overlapped w1th p-Ph), 130.0 (s 0- or m- Ph) 125.4 (s, ipso- Ph) 62.2
(CH2CgHs), 58.0 (a-butyl), 23.8 (B-butyl), 19.6 (y-butyl), 13.3 (8-butyl), 11 4 (brs, BMe). 11B{1H}
NMR (C6D5C1) d-14.6. 19F NMR (GsDsCl): 8 -132.3 (6F, o- C6F5) -164.5 (3F, p-CgFs), -167.1
(6F, m-CeFs).

NMR Data for NMezPh in CgDsCl. H NMR (CeDsCl): 8 2.65 (s, 6H, NMe), 6. 61 {d 2H, 3JHH =
8.3, 0-Ph), 6.73 (t, 1H, 3Jun = 7.2, p-Ph), 7. 20 (t, 2H, 3Jun = 7.7, m-Ph). 13C NMR (CeDsCl): § 40.2
(d, Jen = 137, Me), 112.8 (d, e = 157, 0-Ph, 116.8 (d, Ucn =160, p-Ph), 129.2 (d, 1y = 156, m-
Ph), 150.8 (s, ipso-Ph).

NMR Data for MeCN in CDsCl. 'H NMR (CgDsCl): 8 137 (s). 13C NMR (CgDsC): § 1.5 (q, Lc
= 136, MeCN), 116.3 (s, br, MeCN). |

NMR Data for MezCO in CgDsCL. THNMR (CeDsCl: 8 1.77 (s). 13C NMR (CeDsCl): 3305 (q, .
Ucn = 127, MexCO), 221.1 (s, C=0).

NMR Data for PMe3 in C6D5Cl TH NMR (CgDsCl): 6 0.79 (d, 3JHP 2.6) . 13C NMR (CeDsCl): 6
16.8 (q, 1Jcn = 127). 31P {1H} NMR (CgDsCl): & -65.1 (s).
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I.X-ray Crystallographic Analysis of (’PI‘Z-ATDIHC]Q (3).

Crystallographic Experimental Section

Dazra Collection

A pale yellow air-sensitive crystal with approximate dimensions 0.45 x 0.42 x
0.31 mm’® was selected under oil under ambient conditions and attached to the tip of a
glass capillary. The crystal was mounted in a stream of cold nitrogen at 183(2) K and
centered in the X-ray beam by using a video camera.

The crystal evaluation and data collection were performed on a Bruker CCD-1000
diffractometer with Mo K, (A = 0.71073 A) radiation and the diffractometer to crystal
distance of 5.08 cm.

The initial cell constants were obtained from three series of @ scans at different
starting angles. Each series consisted of 20 frames collected at intervals of 0.3° in a 6° ‘
range about ® with the exposure time of 10 seconds per frame. A total of 185 reflections
was obtained. The reflections were successfully indexed by an automated indexing
routine built in the SMART program. The final cell constants were calculated frorh a set
of 8192 strong reflections from the actual data collection.

The data were collected by using the hemisphere data collection routine. The
reciprocal space waé surveyed to the extent of 0.8 hemisphere to a resolution of 0.80 A.
A total of 18844 data were harvested by collecting two sets of frames with 0.4° scans in®
with an exposure time 10 sec per frame. These highly redundant datasets were corrected
for Lorentz and polarization effects. The absorption correction was based on fitting a

function to the empirical trar1srrxissi6n surface as sampled by multiple equivalent

measurements. [1]

Structure Solution and Refinement

The systematic absences in the diffraction data were uniquely consistent for the
space group P2/c that yielded chemically reasonable and computationally stable results
of refinement [2]. A successful solution by the direct methods provided most non-

hydrogen atoms from the E-map. The remaining non-hydrogen atoms were located in an

alternating series of least-squares cycles and difference Fourier maps. All non-hydrogen
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atoms were refined with anisotro;;ic displacement coefficients. All hydrogen atoms were
included in the structure factor calculation at idealized positions and were allowed to ride
on the neighboring atoms with relative isotropic displacement coefficients. There are two
independent molecules of the complex in the asymmetric unit. The final least-squares
refinement of 333 parameters against 6472 data resulted in residuals R (based on F* for
226) and wR (based on F* for all data) of 0.0260 and 0.0517, respectively. The final
difference Fourier map was featureless.

The ORTEP diagrams were drawn with 30% probability ellipsoids.

References
[1] Blessing, R.H. Acta Cryst. 1995, A51, 33-38.
[2] All software and sources of the scattering factors are contained in the SHELXTL

(version 5.1) program library (G. Sheldrick, Bruker Analytical X-Ray Systems, Madison,
W.




Crystal data and structure refinement for 3

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

z

Density (calculated)

Absorption coefficient

F(000)

Crystal size

Theta range for data collection

Index ranges

Reflections collected

Independent reflections

Completeness to theta = 26.37°
' Absorption correction

Max. and min. transmission

Refinement method

Data / restraints / parameters

Goodness-of-fit on F?

Final R indices [I>2sigma(I)]
R indices (all data)
Largest diff. peak and hole

jorl9
CizHpClInN,
389.02

183(2) K

071073 A
Monoclinic

P2//c
a=13.8218(10) A
b=16.5938(12) &
c=15.5339(11) A
3195.9(4) A3

8

1.617 Mg/m?
1.799 mm-!

1552 ,
0.45x0.42 x 0.31 mm?
1.64 to 26.37°.
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a=90°
B=116.231(1)°
y=90°

-17<=h<=13, 0<=k<=20, 0<=I<=19

18844

6472 [R(int) = 0.0230]

99.0 %

Empirical with SADABS
0.6055 and 0.4982
Full-matrix least-squares on F?
6472/0/333

1.020

R1=0.0260, wR2 = 0.0517
R1=0.0412, wR2 = (.0550
0.598 and -0.498 e.A-3
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Table 1. Atomic coordinates ( x 10%) and equivalent isowopic displacement parameters (A2x 10%) for 3.

U(eq) is defined as one third of the trace of the orthogonalized U¥ tensor.

x y .  Uleq)
In(1) 4033(1) 3484(1) 1640(1) 34(1)
In(2) 9745(1) 3665(1)  2591(1) 34(1)
cl(1) 4494(1) 2479(1) 2816(1) 58(1)
amy 11460(1) 3073(1) 381(1) 60(1)
c12) 8752(1) 2988(1) - 1129(1) 49(1)
cl2) 2145(1) 3603(1) 845(1) 50(1)
N(1) 5004(2) 3463(1) 919(1) 30(1)
N(1Y) 9757(2) 4929(1) 2685(1) 33(1)
N(2) 4881(2) 4572(1) 2097(1) 34(1)
N2 9011(2) 3850(1) 3510(1) 32(1)
(1) 4979(2) 27902)  284(2) 33(1)
(1) 10289(2) 5441(2) 2243(2) 39(1)
C(2) 5973(2) 2254(2) 746(2) 46(1)
c(2) 11423(3) 5650(2) 29772) 56(1)
ci3) 10289(3) 14998(2) 1380(2) 59(1)
cE3) 39672) . 23002) 47(2) 49(1)
Ce4) 5612(2) 4126(1) 1035(2) 28(1)
C(4) 9328(2) 5232(2) 3243(2) 29(1)
c(s5) 6276(2) 4198(2) 563(2) 36(1)
() 9305(2) 6069(2) 31373(2) 36(1)
C(6) 6965(2) 4799(2) 545(2) 42(1)
c(6) 8866(2) 6552(2) 3843(2) 41(1)
co) 72042) 55412)  9902) 42(1)
(7 8360(2) 6338(2) 4394(2) 43(1)
C(8) 6784(2) 5840(2) 15722) 41(1)
C(8) 8198(2) 5560(2) 4614(2) 43(1)
() 60622)  5500Q)  186002) 36(1)
c©) 8442(2) 4829(2) 4317(2) 36(1)
c10) 5526(2) 4754(1) 1684(2) 30(1)
c(10) 8906(2) 4625(1) 3700(2) 28(1)

c(1n 4656(3) 5143(2) 2714(2) 45(1)
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C(11) 8643(2) 3179(2) 3918(2) 37(1)
C(12) 4334(4) 4680(2) 3391(3) 86(1)
C(12) 9202(3) 2409(2) 3854(2) 54(1)
C(13) 3750(3) 5714(2) 2076(2) 63(1)

C(13" 7423(3) 3091(2) 3405(2) 56(1)
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Table 2. Bond lengths [A] and angles [°] for 3.

In(1)-N(1) . 2.093(2)
In(1)-N(2) 2.098(2)
- In(1)-CI(1) , 2.3447(7)
I(1)-Cl(2) 2.3515(9)
In{2)-N(1" 2.103(2)
In(2)-N(2" 2.107(2)
In(2)-CI(1") 2.3466(8)
In(2)-C1(2") ' 2.3557(7)
N(1)-C(4) ‘ 1.346(3)
N(1)-C(1) 1.481(3)
N(1)-C(4" 1.344(3)
N(1)-C(1") 1.477(3)

- N(2)-C(10) 1.342(3)
N(2)-C(11) 1.477(3)
N(2)-C(10" 1.342(3)
N(2')-C(11") 1.478(3)
C(1)-C(3) 1.516(4)
C(1)-C(2) 1.522(4)
C(1)-C(2") 1.515(4)
C(1)-C(3" 1.529(4)
C(4)-C(5) ' 1.411(3)
C(4)-C(10) 1.490(3)
C(4)-C(5" 1.406(3)
C(4")-C(10) 1.492(3)
C(5)-C(6) 1.388(4)
C(57-C(6) 1.392(4)
C(6)-C(7) 1.380(4)
C(6)-C(7") 1.370(4)
C(7)-C(8) 1.366(4)
C(7)-C(8" 1.380(4)
C(8)-C(9) _ 1.381(4)
C(8)-C(9) 1.391(3)
C(9)-C(10) 1.408(3)

C(9)-C(10" 1.411(3)
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C(11)-C(12) 1.519(4)
C(11)-C(13) | 1.533(4)
C(11)-C(13) 1.520(4)
C(11)-C(12) 1.518(4)
N(1)-In(1)-N(2) 78.52(8)
N(1)-In(1)-CI(1) 112.81(6)
N(2)-In(1)-CI(1) 115.45(6)
N(1)-In(1)-CI(2) 123.06(6)
N(2)-In(1)-CI(2) 115.45(6)
CI(1)-In(1)-CI(2) 108.99(3)
N(1)-In(2)-N(2") 78.39(8)
N(1)-In(2)-CI(1") 114.50(6)
N(2)-In(2)-CI(1") 120.14(6)
N(1)-In(2)-CK(2") ©121.75(6)
N(2')-In(2)-C1(2') 118.27(6)
CI(1)-In(2)-C1(2") 103.56(3)
C(4)-N(1)-C(1) 122.3(2)
C(4)-N(1)-In(1) 115.11(16)
C(1)-N(1)-In(1) 122.45(16)
" C4)-N(1)-C(1) 122.5(2)
C(4")-N(1')-In(2) 115.20(17)
C(1')-N(1')-In(2) 122.11(16)
C(10)-N(2)-C(11) 122.7(2)
C(10)-N(2)-In(1) 114.90(16)
C(11)-N(2)-In(1) 121.76(17)
C(10')-N(2')-C(11") 122.5(2)
C(10)-N(2')-In(2) 114.84(16)
C(11")-N(2')-In(2) 122.70(16)
N(1)-C(1)-C(3) 108.2(2)
N(1)-C(1)-C(2) 112.1(2)
C(3)-C(1)-C(2) 110.2(2)
N(1')-C(1')-C(2") 110.1(2)
N(1')-C(1)-C(3") 108.9(2)
C(2)-C(1)-C(3" 111.7(3)

N(1)-C(4)-C(5) 120.7(2)
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N(1)-C(4)-C(10) 115.502)
C(5)-C(4)-C(10) 123.8(2)
N(1')-C(4"-C(5") 120.5(2)
N(1-C(4Y-C(10") 115.5(2)
C(5')-C(4')-C(10") 124.002)
C(6)-C(5)-C(4) 133.003)
C(6)-C(5)-C(4") 133.3(3)
C(7)-C(6)-C(5) 130.2(3)
C(7)-C(6)-C(5") 129.8(3)
C(8)-C(7)-C(6) 125.3(3)
C(6)-C(7)-C(8") 125.5(3)
C(7)-C(8)-C(9) 130.3(3)
C(7)-C(8")-C(9") 130.1(3)
C(8)-C(9)-C(10) 133.6(3)
C(8)-C(9)-C(10" 133.2(3)
N(2)-C(10)-C(9) 120.6(2)
N(2)-C(10)-C(4) 115.7(2)
C(9)-C(10)-C(4) 123.7(2)
N(2)-C(10Y-C(9") 120.4(2)
N(2)-C(10')-C(4") 116.1(2)
C(9)-C(10-C(4) 123.6(2)
N(2)-C(11)-C(12) ©109.5(2)
N(2)-C(11)-C(13) 108.8(2)
C(12)-C(11)-C(13) 110.8(3)
N@)-C(11)-C(13) - 111.1(2)
N(2)-C(11-C(12" 108.9(2)

C(13)-C(11)-C(12y 111.3(2)
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Table 3. Anisotropic displacement parameters (A% 10%) for3. The anisotfopic

dispiacement factor exponent takes the form: -2m2[ h? a*2UM + . +2 hk a* b* U2 ]

Ul 1 U22 U33 [J’23 Ul3 UXZ
In(1) 47(1) 28(1) 37(1) o(L) 27(1) )
In(2) 40(1) 35(1) 31(1) -1(1) 18(1) 9(1)
cny  90(1) 43(1) 51(1) 15(1) 41(1) 1(1)
cury 521 79(1) 43(1) o(1) 16(1) 32(1)
Cu2)  48(1) 57(1) 40(1) -14(1) 18(1) 6(1)
) 46(1) 49(1) 68(1) 2(1) 38(1) 2(1)
N(1) 36(1) 30(1) 25(1) o(1) 15(1) 2(1)
N(1Y) 39(1) 34(1) 34(1) 21) 2() . 51
NE2) 45(2) 29(1) 35(1) -3(1) 25(1) -1(1)
N@)  39(1) 30(1) 31(1) 1(1) 19(1) 1(1)
(1) 35(2) 36(2) 29(1) -5(1) 15(1) 1(1)
(1) 42(2) 39(2) 45(2) s(1) 28(1) 4(1)
c@) 46(2) 38(2) 52(2) 9(1) 20(2) 6(1)
c(2) 49(2) 57(2) 69(2) 122) 34(2) 12)
c3) - 80(3) 60(2) 59(2) 6(2) 53(2) 92)
C(3) 50(2) 43(2) 50(2) 2001 24Q2) 72)
C@) 3102) 29(1) 23(1) 6(1) 10(1) 6(1)
c(@) 29(2) 33(1) 25(1) 2A1) 11(1) 4(1)
c(5) 40(2) 39(2) 36(1) 3(1) 22(1) 5(1)
c(5) 41(2) 33(1) 37(1) 2(1) 21(1) 1(1)
c(6) 36(2) ' 5202) #32) 13(1) 24(1) 9(1)
c(6) 50(2) 31(2) 39(2) (1) 18(1) 8(1)
cn 320 44(2) 43(2) 151 18(1) -1(1)
(7 56(2) 40(2) 38(2) -6(1) 24(1) 12(1)
() 3702) 35(2) 4202) (1) 12(1) -3(1)
c®) 49(2) 51(2) 35(1) -1(1) 25(1) 9(2)
() 40(2) 32(1) 35(1) 1(1) 14(1) 2(1)
o) 43Q) 38(2) 34(1) (1) 23(1) 3(1)
c(10)  33(2) 27(1) 25(1) 6(1) () &1
C(10)  26(2) 32(1) 23(1) (1) 9(1) 3(1)

C(11) 61(2) 37(2) 50(2) -11(1) 37(2) -5(2)
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c(11)
c(12)
C(12)
C(13)
C(13)

49(2)
158(4)
85(3)
73(3)
56(2)

34(2)
63(2)
34(2)
50(2)
60(2)

32(1)
80(3)
54(2)
78(2)
49(2)

(1)
-17(2)
2(1)
-15(2)
-1(2)

21(1)
91(3)
40(2)
45(2)
19(2)

-2(1)

-10(3)

3(2)
3(2)

-20(2)
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Table 4. Hydrogen coordinates ( x 10%) and isoropic displacement parameters (A2 103) for 3.

X y z U(eq)
H(1) 4946 - 3018 324 40
H(1) 9867 5951 2014 46
H(2A) 6623 2582 925 69
H(2B) 5946 1838 289 69
H(2C) 5989 1999 1321 69
H(2'1) 11389 5977 3489 83
H(212) 11787 5955 2666 . 83 .
H(23) 11824 5153 3252 83
H(3') 10754 4522 1602 88
H(32) 10561 5358 1036 88
H(3'3) 9552 4830 © 949 88
H(3A) 4008 2050 634 73
H(3B) 3903 1880 418 73
H(3C) 3336 2655 227 73
H(5) 6245 3743 181 ' 44
H(s) 9664 6367 3078 43
H(6) : 7329 4680 165 50
H(6") 8927 7116 3772 49
H(7) 7702 5871 883 50
H(T) 8098 6762 4646 52
H(8) 7027 6364 1818 49
H(S") 7868 5516 5035 51
H(9) 5892 5844 2263 43
H©) 8258 4374 4585 43
H(11) 5321 5465 3099 54
H(11Y 8858 3297 4610 44
H(124) 3680 4367 3016 129
H(12B) 4196 5059 3807 129
H(120) 4920 4314 3785 129

H(12D) 9001 2287 - 3179 81
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H(12E) 8979 1964 4141 81
H(12F) 9985 2480 4200 81
H(13A) 3962 5990 1628 94
H(13B) 3618 6112 2477 94
H(13C) 3090 5403 1713 94
H(13D) - 7085 3602 3436 85
H(13E) 7196 2667 3715 85

H(13F)
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11. X-ray Crystallographic Analysis of (‘Pry-ATI)InMe; (4).

Crystallographic Experimental Section

Data Collection
A pale yellow air-sensitive crystal with approximate dimensions 0.46 x 0.25 x
0.15 mm’ was selected under oil under ambient conditions and attached to the tip of a
glass capillary. The crystal was mounted in a stream of cold nitrogen at 183(2) K and
centered in the X-ray beam by using a video camera. _

The crystal evaluation and data collection were performed on a Bruker CCD-1000
diffractometer with Mo K, (A = 0.71073 A) radiation and the diffractometer to crystal
distance of 5.08 cm.

The initial cell constants were obtained from three series of ® scans at different
_starting angles. Each series consisted of 20 frames collected at intervals of 0.3°1n a 6°
range about ® with the exposure time of 10 seconds per frame. A total of 191 reflections
~was obtained. The reflections were successﬁlly indexed by an automated indexing
routine built in the SMART program. The final cell constants were calculated from a set

of 6637 strong reflections from the actual data collection.

The data were collected by using the hemisphere data collection routine. The
reciprocal space was surveyed to the extent of 1.4 hemisphere to a resolution of 0.80 A.
A total of 44343 data were harvested b‘y collecting two sets of frames with 0.3° scans in ®
with an exposure time 10 sec per frame. These highly redundant datasets were corrected

for Lorentz and polarization effects. The absorption correction was based on fitting a

function to the empirical transmission surface as sampled by multiple equivalent

measurements. [1]

Structure Solution and Refinement

The systematic abéences in the diffraction data were uniquely consistent for the
space group Pbca that yielded chemically reasonable and computationally stable results
of refinement [2]. A successful solution by the direct methods provided most non-
hydrogen atoms from the £-map. The remaining non-hydrogen atoms were located in an

alternating series of least-squares cycles and difference Fourier maps. All non-hydrdgén
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atoms were refined with anisotropic displacement coefficients. All hydrogen atoms were
included in the structure factor calculation at idealized positions and were allowed to ride
on the nei ghboﬁng atoms with relative isotropic displacement coefficients. There are two
independent molecules of the complex in the asymmetric unit. The final least-squares
refinement of 337 parameters against 6623 data resulted in residuals R (based on F* for
I>20) and wR (based on F? for all data) of 0.0224 and 0.0436, respectively. The final

difference Fourier map was featureless.

References
[1]  Blessing, R.H. Acta Cryst. 1995, 451, 33-38.
[2]  All software and sources of the scattering factors are contained in the SHELXTL

(version 5.1) program library (G. Sheldrick, Bruker Analytical X-Ray Systems, Madison,
WI).




Crystal data and structure refinement for 4

Identification code
Empirical formula
Formula weight
Temperature
Wavelength
Crystal system
Space group

Unit cell dimensions

Volume

Z

Density (calculated)
Absorption coefficient

F(000)

Crystal size

Theta range for data collection
Index ranges

Reflections collected
Independent reflections
Completeness to theta = 26.37°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters

Goodness-of-fit on F2

Final R indices [I>2sigma(T)]
R indices (all data)
Largest diff. peak and hole

jorl8

CisHys In N,

348.19

1832)K

0.71073 A

Orthorhombic

Pbca

a=20.7956(11) A a=90°
b=9.2365(5) A B=90°
¢ =33.7109(18) A y=90°
6475.1(6) A3 '
16

1.429 Mg/m?

1.447 mm'!

2848

0.46 x0.25 x 0.15 mm’®

1.21t0 26.37°.

0<=h<=25, 0<=k<=11, 0<=l<=42
44343 ,

6623 [R(int) = 0.0372]

100.0 % |

Empirical with SADABS

0.8122 and 0.5557

Full-matrix least-squares on F2

6623 /0 /337 |

1.021

R1=0.0224, wR2 = 0.0436
R1=0.0414, wR2 = 0.0470

0.305 and -0.302 .43
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Table 1. Atomic coordinates ( x 10*) and equivalent isotropic displacement parameters (A2x 10%) for 4.

U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y - z Uleq)
In(1) 4059(1) 7012(1) -1950(1) 28(1)
N(1) 4109(1) 9029(2) -1612(1) 27(1)
N(2) 3376(1) 6782(2) -1461(1) 24(1)
c) 3600(1) 7411(3) -2515(1) 44(1)
C(2) | 4870(1) 5623(3) -1836(1) 40(1)
C(3) 4482(1) 10263(3) -1764(1) 37(1)
C(4) 4959(1) 9749(3) -2071(1) 53(1)
C(5) 4028(1) 11373(3) -1949(1) | 52(1)
Cc(6) 3004(1) 5436(2) -1415(1) 29(1)
. 2823(1) 4850(3) -1823(1) 44(1)
C(8) 3396(1) 4323(2) ' -1184(15 38(1)
C9) 3791(1) 9083(2) -1271(1) 25(1)
C(10) 3828(1) 10317(3) -1018(1) 35(1)
C(11) 3587(1) - 10626(3) -648(1) 411
C(12) 3204(1) 9812(3) -398(1) 40(1)
C(13) 2974(1) 8444(3) -483(1) 34(1)
C(14) 3058(1) 7589(2) -814(1) ' 29(1)
C(15) 3394(1) 7781(2) -1176(1) 22(1)
In(2) 4088(1) 5311(D) 555(1) 25(1)
N(1" 3388(1) 5523(2) 1035(1) 24(1)
N(2) 4182(1) 3340(2) 908(1) 24(1)
c() 4861(1) 6809(3) 670(1) 46(1)
C(2" 3633(1) 4767(3) 0(1) 41(1)
ci3n 2993(1) | 6833(2) 1077(1) 32(1)
C(4" 2755(1) 7305(3) 669(1) 53(1)
cG) - 3372(1) 8043(2) 1272(1) 48(1)
c(6" v » 4604(1) 2150(2) 781(1) 32(1H
C(7 5184(1) 2785(3) 570(1) 43(1)
C(8) 4245(1) 1103(3) - 507(1) 48(1)
Cco 3418(1) 4538(2) 1322(1) 23(1)

C(109 3128(1) 4771(3) 1698(1) 32(1)
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car) 3024(1) 3883(3) 2021(1) 37(1)
c(12" 3158(1) 2441(3) 2074(1) 38(1)
c(13Y 3471(1) 1567(3) 1803(1) 37(1)
c14y 3749(1) 1913(2) 1441(1) 30(1)

c(15") 3803(1) 3224(2) 1225(1) 25(1)




Table 2. Bond lengths [A] and angles (°] for 4.

© 2002 American Chemical Society, Organometallics, Delpech om010578x Supporting Info

In(1)-C(2)
In(1)-C(1)
In(1)-N(2)
In(1)-N(1)
N(1)-C(9)
N(1)-C(3)
N(2)-C(15)
N(2)-C(6)
C(3)-C(4)
C(3)-C(5)
C(6)-C(8)
C(6)-C(7)
C(9)-C(10)
C(9)-C(15)
C(10)-C(11)
C(11)-C(12)
C(12)-C(13)
C(13)-C(14)
C(14)-C(15)
In(2)-C(1")
In(2)-C(2")
In(2)-N(2")
In(2)-N(1")
N(1')-C(9"
N(1)-C(3")
N(2)-C(15"
N(2)-C(6"
C(3")-C(5"
C(31-C(4)
C(6)-C(7)
C(6)-C(8"
C(9)-C(10"
C(9)-C(15"
C(107)-C(11"

2.153(2)
2.161(2)
2.1868(17)
2.1871(18)
1.328(3)
1.470(3)
1.334(3)
1.472(3)
1.512(3)
1.525(3)
1.525(3)
1.526(3)
1.426(3)
1.494(3)
1.375(3)

1.380(3)

- 1.38103)

1.377(3)

- 1.418(3)

2.156(2)
2.157(2)
2.1838(17)
2.1839(17)
1.331(3)

1 1.470(3)

1.332(3)
1.470(3)
1.518(3)
1.526(3)
1.518(3)
1.531(3)
1.42003)
1.492(3)
1.380(3)

Page 27
s-27
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C(11%-C(12) 1.373(3)
C(12')-C(13) 1.383(3)
C(13')-C(14") 1.386(3)
C(14')-C(15") 1.418(3)
C(2)-In(1)-C(1) 127.23(10)
C(2)-In(1)-N(2) 108.43(8)
C(1)-In(1)-N(2) 113.15(9)
C(2)-In(1)-N(1) 112.16(8)
C(1)-In(1)-N(1) 109.59(9)
N(2)-In(1)-N(1) 73.78(6)
C(9)-N(1)-C(3) 122.35(19)
C(9)-N(1)-In(1) 117.38(14)
C(3)-N(1)-In(1) 120.27(14)
C(15)-N(2)-C(6) 121.43(18)
C(15)-N(2)-In(1) 117.27(14)
C(6)-N(2)-In(1) 120.25(13)
N(1)-C(3)-C(4) 109.9(2)
N(1)-C(3)-C(5) 109.7(2)
C(4)-C(3)-C(5) 109.7(2)
N(2)-C(6)-C(8) 110.13(19)
N(2)-C(6)-C(7) 109.41(18)
C(8)-C(6)-C(7) 110.69(19)
N(1)-C(9)-C(10) 121.4(2)
N(1)-C(9)-C(15) 115.54(19)
C(10)-C(9)-C(15) 123.12)
C(11)-C(10)-C(9) 133.6(2)
C(10)-C(11)-C(12) 130.5(2)
C(11)-C(12)-C(13) 125.0(2)
C(14)-C(13)-C(12) 130.3(2)
C(13)-C(14)-C(15) 133.5(2)
N(2)-C(15)-C(14) 121.4(2)
N(2)-C(15)-C(9) 114.69(19)
C(14)-C(15)-C(9) 123.92)
C(1)-In(2)-C(2") 129.22(10)

C(1)-In(2)-N(2" 111.70(8)
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C(2)-In(2)-N(2") 108.58(3)
C(1")-In(2)-N(1") 107.84(8)
C(2)-In(2)-N(1" 111.78(9)
N(29-In(2)-N(1") 74.42(6)
C(9)-N(1)-C(3") 121.19(18)
C(9)-N(1)-In(2) 116.56(14)
C(3')-N(1')-In(2) 121.20(13)
C(15)-N(2')-C(6") 121.77(18)
C(15)-N(2)-In(2) - 116.81(14)
C(6)-N(2')-In(2) 121.21(13)
N(1)-C(3)-C(5") 111.0(2)
N(1-C(3)-C(4) 109.17(18)
C(5)-C(3)-C(4) 110.5(2)
N(2)-C(6)-C(7") 108.74(18)
N(2)-C(6")-C(8") 111.0(2)
C(7)-C(6))-C(8) 110.4(2)
N(1)-C(9)-C(10") 121.8(2)
N(1)-C(9)-C(15") 114.88(19)
C(10"-C(9")-C(15" 123.2(2)
C(11)-C(10')-C(9) 132.9(2)
C(129-C(119)-C(10") 130.3(2)
C(11")-C(12)-C(13" 125.2(2)
C(12)-C(13)-C(14" 130.1(2)
C(139-C(14)-C(15" 133.02)
N(2')-C(15%-C(14") 121.9(2)
N(2)-C(15)-C(9) 115.41(18)

C(14)-C(15")-C(9") 122.6(2)
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Table 3. Anisotropic displacement parameters (A% 10%) ford.  The anisoropic

displacement factor exponent takes the form: -272[ b* a*2Ul! + . +2hka*b* Ul?]
ytt U2 U3 Uz o U2
In{1) 28(1) 33(1) 22 -1(1) 1(1) 0(1)
N(D 27(1) | 26(1) 28(1) (D) 4(1) o -5(1)
NQ@) 25(1) 23(1) 24(1) o1 o(1) 2(1)
c) 50(2) 56(2) 26(1) 1(1) -8(1) 5(1)
C(2) 34(2) 44(2) 42(2) -7(D) : o) 5(1)
ci3) 402) 37(2) 34(1) 9(1) 4(1) -14(1)
C(4) 45(2) 59(2) 54(2) 19(1) 101) -12(2)
) 71(2) 33(2) 52(2) 14(1) 1(2) 22)
ce) - 28(1) 26(1) 34(1) 3(1) 1) -6(1)
c) 50(2) 402) 412) -7(1) -3(1) -17(1)
() 45(2) 27(2) 4202) 3(1) 8(1) 2(1)
c9) 24(1) 26(1) 26(1) 3(1) -6(1) 3(1)
C(10) 42(2) 29(1) 35(2) o(1) 4(1) -5(1)
can  s2Q) 30(2) 41(2) -13(1) (1) 3(1)
c12)  43Q2) 46(2) 31(1) -12(1) 2(1) 8(1)
a3 352) 39(2) 23(1) 1(1) 6(1) 6(1)
ca4) 28(1) 27(1) 31(1) 2(1) 20 2
cas) 201 22(1) 25(1) 2(1) 2(1) 4(1)
In(2) 26(1) 25(1) 24(1) A1 3(1) 1)
N(1) 25(1) 22(1) 24(1) o) 21) 1(1)
N 25(1) 23(1) 24(1) 1(1) 2(1) 3(1)
o) 36(2) 38(2) 65(2) -1(1) 8(1) -5(1)
c@) 47Q2) 492)  28(1) o1) 4(1) 8(1)
c3) 38(2) 27(1) 32(1) 1(1) 10(1) 10(1)
c( 61(2) 53(2) 45(2) 7(1) 42) 32(2)
csy 63(2) 26(2) 56() . -6(1) 17(2) 5(1)
c(6) 37(2) 30(1) 30(1) 4(1) 1)) 10(1)
o) 40(2) 44(2) 44(2) 71) 8(1) 17(1)
c(8) 68(2) 32(2) 45(2) -9(1) 1(1) 7(1)
co) 21(1) 25(1) 24(1) (1) 3(1) -5(1)

C(10Y  34(2) 32(1) 30(1) (1) 2(1) -1(1)
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C1l) 3902 50(2) 24(1) -1(1) 4(1) -6(1)

C(12)  39(2) 47(2) 28(1) 12(1) (1) -9(1)
C(13)  38(2) 33(2) 39(1) 13(1) -8(1) -10(1)
c(4) 322 26(1) 33(1) 21) - 4(1) -1(1)

C(15" 23(1) 26(1) 25(1) o) -7(1) -4(1)
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Table 4. Hydrogen coordinates ( x 10¢) and isowropic displacement parameters (A2x 10 %) for 4.

X y z U(eq)
H(1A) 3894 7954 -2687 66
H(1B) 3207 7974 2474 66
H(1C) 3492 6485 2641 66
H(2A) 4771 4639 -1926 60
H(2B) 4961 5611 -1551 60
H(2C) 5247 5987 -1979 60
H(3) 4719 10726 -1539 44
H(4A) 5219 8963 -1960 79
H(4B) 5240 10534 - 2147 79
H(4C) 4728 9397 2305 79
H(5A) 3806 10936 2175 78
H(SB) | 4276 12214 2038 .78
H(5C) 3711 11681 -1751 78
H(6) 2602 5654 -1264 35
H(7A) 2599 5603 -1974 65
H(7B) 2541 4008 a2 65
H(7C) 3214 4561 -1963 65
H(8A) 3795 4112 -1327 57
H(8B) 3145 3431 -1154 57
H(8C) 3500 4710 921 57
H(10) 4071 11089 -1128 42
H(11) - 3702 11551 -547 49
H(12) 3091 10224 -150 48
H(13) 2716 8025 -280 41
H(14) 2846 6680 -795 34
H(1') 5263 6416 564 70
H(12) 4904 6954 957 ' 70
H(1'3) 4766 7737 542 70
H(2'1) 3511 5658 -139 62
H(272) : 3247 4186 51 | 62
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H(2'3) 3933 4211 -165 62
H(3") ' 2612 6601 1247 39
H(4'1) 3123 7576 503 80
H(42) 2467 8138 697 80
H(4'3) 2522 6504 543 80
H(5'1) 3509 7736 1538 72
H(5'2) 3101 8907 1294 72
H(5'3) 3752 8267 1111 72
H(6") 4754 1609 1021 39
H(7'1) 5042 3311 333 64
H(7'2) 5476 2003 492 64
H(73) 5408 . 3451 749 64
H(8'1) 3868 715 645 72
H(8'2) 4531 304 433 72
H(8'3) 4106 1617 268 72
H(10) 2974 5731 1735 38
H(11Y) 2828 4344 2242 45
H(12" 3026 2009 2317 46
H(13) 3499 575 1875 44

H(14") 3943 1109 1313 36
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[{1,2-(N iPr)z-5-CPh3-cyclohepta-3,6-diene}InMeg][B(CGF 4l (5).

Crystallographic Experimental Section

Data Collecti'on

A yellow crystal with approximate dimensions 0.40 x 0.30 x 0.30 mm’ . was
selected under oil under ambient conditions and attached to the tip of a glass capillary.
The crystal was mounted in a stream of cold nitrogen at 183(2) K and centered in the X-
ray beam by using a video camera. |

The crystal evaluation and data collection were performed on a Bruker CCD-1000
diffractometer with Mo K, (A = 0.71073 A) radiation and the diffractometer to crystal
distance of 5.08 cm.

The initial cell constants were obtained from three series of & scans at different
starting angles. Each series consisted of 20 frames collected at intervals of 0.3° in a 6°
range about © with the exposure time of 10 seconds per frame. A total of 172 reflections
was obtained. The reflections were successfully indexed by an automated indexing
routine built in the SMART program. The final cell constants were calculated from a set
of 8192 strong reflections from the actual data collection.

The data were collected by using the hemisphere data collection routine. The
reciprocal space was surveyed to the extent of 1.2 hemisphere to a resolution of 0.80 A.
A total of 14924 data were harvested by collecting two sets of frames with 0.4° scans in @
with an exposure time 10 sec per frame. These highly redundant datasets were corrected
for Lorentz and polarization effects. The absorption correction was based on fitting a

function to the empirical transmission surface as sampled by multiple equivalent
measurements. [1] ‘

Structure Solution and Refinement »
The systematic absences in the diffraction data were consistent for the space
groups Pl and P1 (2]. The E-statistics strongly suggested the centrosymmetric space

group Pl that yielded chemically reasonable and computationally stable results of
refinement. A successful solution by the direct methods provided most non-hydrogen

atoms from the E-map. The remaining non-hydrogen atoms were located in an
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alternating series of least squares cycles and difference Fourier maps. All non-hydrogen
atoms were refined with anisotropic displacement coefficients. All hydrogen atoms were
included in the structure factor calculation at idealized positions and were allowed to ride
on the neighboring atoms with relative isotropic displacement coefficients. The final
least-squares refinement of 745 parameters against 9641 data resulted in residuals R
(based on F* for I>25) and wR (based on F? for all data) of 0.0280 and 0.0729,
respectively. The final difference Fourier map was featureless.

The ORTEP diagrams were drawn with 30% probability ellipsoids.

References
1] Blessing, R.H. Acta Cryst. 1995, 451, 33-38.
[2] All software and sources of the scattering factors are contained in the SHELXTL

(version 5.1) program library (G. Sheldrick, Bruker Analytical X-Ray Systems, Madison,
WI).
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. Crystal data and structure refinement for 5

Identification code
Empirical formula
Formula weight
.Temperature
Wavelength

Crystal system
Space group

Unit cell dimensions

. Volume
VA
Density (calculated)
Absorption coefficient
F(000)
Crystal size
Theta range for data collection
Index ranges
Reflections collected
Independent reflections
Absorption correction
Max. and min. transmission
Refinement method
Data / restraints / parameters
Goodness-of-fit on F?
Final R indices [I>2sigma(I)]
R indices (all data)
Largest diff. peak and hole

jor20

Css HyyBFyInN;
1270.55

183(2)K

0.71073 &
Triclinic

Pl

a=11.3595(6) A o=89.939(1)° .

b=142584(NA B= 88.532(1)°
c=17.0182(8) A y=70.431(1)°
2596.3(2) A3

2

1.625 Mg/m?

0.570 mm'!

1272

0.40 x 0.35 x 0.35 mm?

1.52 10 26.37°.

-13<=h<=14, -17<=k<=17, 0<=I<=21
14924 |

9641 [R(int) = 0.0119]
Empirical with SADABS
0.8255 and 0.8041

Full-matrix least-squares on F?
9641/0/745

1.017

R1=0.0280, wR2 = 0.0729
R1=0.0358, wR2 = 0.0765
0.393 and -0.356 e.A‘3

5-36
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Table 1. Atomic coordinates ( x 10*) and equivalent isotropic displacement parameters (A2x 10%) for 5. -

U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y zZ U(eq)
In. 8073(1)  1220(1) 1806(1) 36(1)
F(36) 8274(1) -2269(1) 2040(1) 41(1)
F(37) 9531(1) -3530(1) 928(1) 55(1)
F(38) 8369(1) 4431(1) -36(1) 58(1)
F(39) 5834(1) -3990(1) 118(1) 54(1)
F(40) 4549(1) -2757(1) 1244(1) 39(1)
F(42) 5598(1) -3953(1) 2546(1) 40(1)
F(43) 4286(1) 4668(1) 3516(1) 50(1)
F(44) | 2445(2) -3431(1) 4473(1) 61(1)
F(45) 2017(1) -1437(1) 4432(1) 55(1)
F(46) 3386(1) -698(1) 3490(1) 39(1)
F(48) 2667(1) -1065(1) 1941(1) 34(1)
F(49) 1680(1) 306(1) 889(1) 41(1)
F(50) 3044(1) 1344(1) 182(1) 47(1)
F(51) 5414(1) 1046(1) 661(1) 50(1)
F(52) 6446(1) -346(1) 1724(1) 43(1)
F(54) 7509(1) 3118(1) 3272(1) 40(1)
F(55) 8750(2) 2712(1) 4468(1) 63(1)
F(56) 8022(2) -853(1) 5109(1) 72(1)
F(57) 6133(2) 639(1) 4445(1) 65(1)
F(58) | 5017(1) 295(1) 3190(1) a4(1) -
N(1) 9768(2) 992(1) 2537(1) 31(1)
N@) 9014(2) 2311(1) 1402(1) 34(1)
B 5436(2)  -1748(2) 2437(1) 27(1)
(1) 8701(3) 70(2) 942(2) 64(1)
c2) 6429(2) 1965(2) 2491(2) 55(1)
c3) 10024(2) 244(2) 3179(1) 40(1)
C4) 9557(3) -598(2)  2944(2) 58(1)
() 9390(3) 756(2) 3926(1) 52(1)
C(6) 10474(2) sy 2377(1) 27(1)

c(7) 11601(2) 1406(1) 2816(1) 31(1)




