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I1. Geometry optimization

Geometry optimization of (Z)-N-acyl iminium intermediate 22 was performed using
ChemBio3D (Ver 14.0)!, Avogadro?, and MOPAC?. Initial conformation of (Z)-N-acyl
iminium intermediate 22 was obtained by molecular mechanics minimization with
MM2 force field. Further minimization of resulting structures was performed in UFF,
and MMF94 force field iteratively until values of energy reached the minimum. The
final minimized values of energy were calculated using Avogadro and MOPAC. All

structures were represented with UCSF Chimera?, and Avogadro.

Total energy : 14.7661 kJ/mol
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Empirical Formula

Formula Weight
Crystal Color, Habit
Crystal Dimensions
Crystal System
Lattice Type

Lattice Parameters

Space Group
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Dealc

Fooo

n(MoKa)

[11. X-ray crystallographic data
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Co9Hy3NO2SI

381.67

colorless, block

0.300 X 0.200 X 0.200 mm
orthorhombic

Primitive

a= 9.4913(8) A

b= 31.653(3) A
c= 8524(D) A

V = 2560.9(5) A3

P21212 (#18)
4
0.990 g/cm3

848.00

1.052 cm™ 1L



B. Intensity Measurements

Diffractometer

Radiation

Voltage, Current

Temperature
Detector Aperture

Data Images

o oscillation Range (¥=45.0, ¢=0.0)

Exposure Rate

o oscillation Range (3=45.0, ¢$=180.0)

Exposure Rate
Detector Position

Pixel Size

29max

No. of Reflections Measured

Corrections

0.979)

S5

R-AXIS RAPID

MoKa (A = 0.71075 A)
graphite monochromated

50kV, 30mA

23.00C

280 x 256 mm

44 exposures

130.0 - 190.00

60.0 sec./0

0.0 - 160.00

60.0 sec./0

127.40 mm

0.100 mm

55.00

Total: 25442
Unique: 5869 (Rjpt = 0.1257)
Friedel pairs: 2518
Lorentz—polarization

Absorption
(trans. factors: 0.666 -



C. Structure Solution and Refinement

Structure Solution

Refinement
F2

Function Minimized

Least Squares Weights
P)2

2Fc2)/3

20max cutoff

Anomalous Dispersion

No. Observations (All reflections)

No. Variables

Reflection/Parameter Ratio

Residuals: R1 (I>2.005(1))

Residuals: R (All reflections)
Residuals: wR2 (All reflections)
Goodness of Fit Indicator

Flack Parameter (Friedel pairs = 2518)

Max Shift/Error in Final Cycle
Maximum peak in Final Diff. Map

Minimum peak in Final Diff. Map

S6

Direct Methods

Full-matrix least—-squares on

> w (Fo2 - Fc2)2

w = 1/ [ 62(Fo2) + (0.1157 -

+ 0.0000 - P ]
where P = (Max(Fo2,0) +

55.00

All non-hydrogen atoms
5869

254

23.11

0.1071

0.2881

0.2824

1.047

-0.0(4)

0.000
0.21 e~ /A3

-0.25 e~ /A3



Table 1. Atomic coordinates and Biso/Beg

atom
Sil
01
02
N1
C1l
C2
C3
C4
Cbh
C6
C7
C8
C9
C10
Cl1
C1l2
C13
Cl4
Cl15
Cl6
Cl7
C18
C19
C20
C21
C22

Beq = 8/3 72(U11(aa®)2 + Usgobb®)2 + U33(cc*)2 + 2Ujpg(aasbb*)cos y + 2U7p3(aa*cc*)cos B+

X
0.3360(3)
0.2768(4)
0.4566(4)
0.2439(6)
0.3412(6)
0.3415(9)
0.4480(8)
0.4407(7)
0.4621(7)
0.3389(7)
0.3635(9)
0.2468(9)
0.294(2)

0.205(3)

0.2113(6)
0.3326(6)
0.2892(6)
0.3292(5)
0.2626(5)
0.2564(7)
0.5272(7)
0.279(2)

0.237(1)

0.270(1)

0.079(1)

0.323(3)

2U93(bb*cc*)cos a)

Yy
0.40186(6)
0.3611(1)
0.2564(1)
0.2267(2)
0.3212(2)
0.2963(2)
0.2788(3)
0.2538(3)
0.2063(3)
0.1864(3)
0.1408(3)
0.1193(3)
0.0751(3)
0.0492(4)
0.1449(2)
0.1565(2)
0.1860(2)
0.2590(2)
0.3002(2)
0.3279(2)
0.4050(3)
0.3935(5)
0.4437(3)
0.4840(2)
0.4354(3)
0.4505(5)

z
0.7179(4)
0.8116(5)
1.0368(5)
1.0353(6)
0.8343(8)
0.6858(9)
0.6181(9)
0.4672(8)
0.4977(8)
0.5752(8)
0.615(1)
0.710(1)
0.753(2)
0.760(3)
0.8570(9)
0.9613(8)
1.0896(7)
1.0135(6)
0.9716(7)
1.1154(8)
0.715(1)
0.490(1)
0.757(3)
0.654(2)
0.748(3)
0.954(2)

Beq
12.4(1)
7.8(1)
7.7(1)
6.3(2)
6.9(2)
7.5(2)
8.2(2)
9.7(2)
9.3(2)
8.7(2)
11.1(3)
10.9(2)
18.4(5)
39(2)
8.8(2)
8.1(2)
7.0(2)
6.0(2)
6.5(2)
8.4(2)
11.6(3)
20.5(6)
20.7(7)
19.8(5)
22.8(8)
29(1)

Table 2. Atomic coordinates and Big, involving hydrogen atoms

atom
H1
H2
H3
H4A
H4B

X

0.4392
0.259(5)
0.543(9)
0.5127
0.3497

Yy
0.3258
0.290(2)
0.271(2)
0.2638
0.2582

S7

v/

0.8663
0.666(6)
0.69(1)
0.3955
0.4181

Biso
8.27
5(2)
15(3)
11.67
11.67



H5A
H5B
H6A
H6B
H7A
H7B
H8
H9A
H9B
HI10A
HI10B
H10C
HITIA
HI1B
HIZ2A
H12B
HI3A
H13B
HI15
HI16A
H16B
H16C
HI7A
H17B
H17C
H18A
H18B
H18C
H20A
H20B
H20C
H21A
H21B
H21C
HZ22A
H22B
H22C
HZ23

0.4795
0.5446
0.2579
0.3175
0.4509
0.3758
0.1621
0.3631
0.3405
0.2036
0.1152
0.2235
0.1650
0.1439
0.3716
0.4057
0.2131
0.3680
0.1658
0.3502
0.2033
0.2117
0.5653
0.5612
0.5561
0.2174
0.2306
0.3614
0.1878
0.3459
0.2965
0.0433
0.0316
0.0612
0.2522
0.3871
0.3739
0.173(5)

0.1921
0.2024
0.1886
0.2018
0.1386
0.1252
0.1173
0.0659
0.0763
0.0332
0.0626
0.0306
0.1708
0.1289
0.1310
0.1697
0.1731
0.1898
0.2946
0.3332
0.3139
0.3542
0.3787
0.4103
0.4275
0.4161
0.3670
0.3935
0.4917
0.4777
0.5070
0.4449
0.4503
0.4056
0.4557
0.4739
0.4252
0.230(2)

0.3986
0.5633
0.5064
0.6707
0.6734
0.5179
0.6448
0.6770
0.8545
0.6645
0.7750
0.8469
0.8243
0.9186
1.0071
0.8987
1.1486
1.1607
0.9377
1.1525
1.1960
1.0894
0.6778
0.8194
0.6470
0.4580
0.4786
0.4246
0.5952
0.5836
0.7215
0.6485
0.8308
0.7589
1.0324
0.9505
0.9807
1.010(5)

Table 3. Anisotropic displacement parameters

atom

U1

Uss

U2

11.22
11.22
10.45
10.45
13.38
13.38
13.04
22.14
22.14
4'7.40
47.40
47.40
10.59
10.59
9.74

9.74

8.46

8.46

7.83

10.05
10.05
10.05
13.93
13.93
13.93
24.56
24.56
24.56
23.72
23.72
23.72
27.42
27.42
27.42
34.43
34.43
34.43
4(2)

Uis



Sil
01
02
N1
Cl
C2
C3

C4
0.007(6)
C5
0.011(5)
C6
0.024(4)
C7
0.062(6)
C8
0.031(6)
C9
0.043(9)
C10

Cl1
0.007(5)
Cl2
C13
Cl4
C15
C16

0.001(4)
C1l7

Ugs
0.108(2)
0.071(2)
0.095(3)
0.019(2)
0.047(2)
0.016(3)
0.045(3)
0.007(3)
0.067(3)
0.014(4)
0.090(5)
0.010(4)
0.082(5)
0.015(5)
0.104(5)

0.104(5)
0.096(5)
0.148(7)
0.136(6)
0.31(2)

0.82(5)
0.05(2)
0.101(5)

0.084(4)
0.012(4)
0.077(4)
0.011(4)
0.049(3)
0.010(4)
0.054(3)
0.005(4)
0.108(5)

0.116(5)

0.109(2)
0.073(3)
0.114(3)
0.093(4)
0.080(4)
0.087(4)
0.139(6)
0.200(8)
0.157(7)
0.135(6)
0.124(6)
0.124(6)
0.078(6)
0.106(9)
0.094(5)
0.098(4)
0.087(4)
0.088(4)
0.085(4)
0.104(5)

0.122(5)

0.254(4)
0.127(4)
0.131(4)
0.100(4)
0.115(6)
0.107(6)
0.091(6)
0.066(5)
0.095(6)
0.100(5)
0.152(8)
0.153(8)
0.31(2)

0.58(4)

0.141(6)
0.126(6)
0.103(5)
0.089(5)
0.108(5)
0.106(5)

0.203(9)

S9

-0.003(2)
-0.003(2)
0.003(2)
0.006(3)
-0.009(3)
-0.013(4)
0.006(5)
-0.021(5)
0.005(5)
-0.000(5)
0.028(6)
-0.009(5)
0.017(7)
-0.03(2)
-0.007(4)
0.017(4)
0.017(3)
0.003(3)
-0.005(3)
0.009(4)

-0.016(4)

0.001(2)
0.001(3)
-0.003(2)
0.002(3)
-0.002(4)
-0.030(5)
0.002(5)

0.017(4)

-0.001(5)

-0.012(4)

-0.003(6)

0.013(6)

0.03(2)

-0.26(4)

-0.007(5)

-0.016(4)
0.006(3)
0.007(3)
0.001(4)

0.015(4)

-0.008(6)



C18

C19

C20

C21

C22
0.09(2)

The general temperature factor expression: exp(—2n2(a*2U11h2 +

0.032(6)
0.33(2)
0.048(9)
0.135(8)
0.09(1)
0.200(9)
0.078(8)
0.148(8)
0.07(2)
0.62(4)

0.33(2)

0.098(6)
0.084(5)
0.138(7)

0.25(2)

0.118(8)
0.55(3)
0.47(2)
0.58(3)

0.23(2)

-0.13(2)
0.011(6)
-0.005(6)
0.044(6)

-0.12(2)

-0.09(1)
0.03(2)
-0.03(2)
0.07(2)

0.00(2)

b*2Ugok2 + c%2U3312 + 2a%b*Upghk + 2a*c*Ujshl + 2b*cxUgskl))

Table 4. Bond lengths (A)

atom

Sil

Sil

01

N1

Cl

C2

C4

C6

C8

C9

Cl2

atom
distance
01
1.817(7)
C18
1.660(10)
C1l
1.228(6)
C13
1.316(7)
C2
1.538(9)
C3
1.512(11)
Ch
1.483(10)
C7
1.532(12)
C9
1.528(11)
C10
1.50009)
C13
1.494(8)

distance
1.618(5)
2.038(10)
1.417(7)
1.436(8)
1.490(10)
1.290(11)
1.539(12)
1.503(11)
1.516(12)
1.18(3)

1.496(9)

S10

atom

Sil

Sil

02

N1

Cl

C3

C5

C7

C8

Cll

Cl4

atom

C17

C19

Cl4

Cl4

Cl15

C4

C6

C8

Cll

Cl2

Cl5



C15

C19

C16

1.579(17)

C21
1.88(3)

1.508(8)

1.526(14)

C19

C19

Table 5. Bond lengths involving hydrogens (A)

atom

N1

C2

C4

C5

C6

C7

C8

C9

C10

Cl1

Cl2

C13

C15

C16

C1l7

C1l7

C18

atom
distance
H23
0.980
H2
1.11(9)
H4A
0.970
H5A
0.970
H6A
0.970
H7A
0.970
HS8
0.970
H9B
0.960
H10B
0.960
H11A
0.970
H12A
0.970
H13A
0.970
H15
0.960
H16B
0.960
H17A
0.960
H17C
0.960
H18B

distance
0.71(5)
0.83(5)
0.970
0.970
0.970
0.970
0.980
0.970
0.960
0.970
0.970
0.970
0.980
0.960
0.960
0.960

0.960

S11

atom

Cl

C3

C4

Co

C6

C7

C9

C10

C10

Cl1

Cl2

C13

C16

Cl6

Cl17

C18

C18

C20

C22

atom

H1

H3

H4B

HS5B

H6B

H7B

H9A

H10A

H10C

HI11B

H12B

H13B

H16A

H16C

H17B

HI18A

HI18C



C20

C20

C21

C22

C22

Table 6. Bond angles (©)

atom

01

01

C1l7

Sil

01

C2

C2

C4

C6

C7

C8

Cll

02

0.960

H20A 0.960
0.960
H20C 0.960
0.960
HZ21B 0.960
0.960
H22A 0.960
0.960
H22C 0.960

atom atom
angle
Sil
106.0(5)
Sil
105.1(5)
Sil
98.3(8)
01 C1
123.9(5)

Cl C2
106.2(5)

Cl C15
127.5(8)

C3 C4
111.2(6)

Cb5 C6
112.7(6)

C7 C8
109.0(8)

C8 Cl1
110.9(8)

C9 C10
116.4(6)
Cl2
114.0(5)
Cl4 N1
120.9(5)

C1l7

C19

C19

Cl13

angle
113.3(3)
109.8(6)
121.8(5)
129.0(4)
110.8(6)
114.8(5)
124.8(7)
112.7(6)
115.7(7)
111.1(6)
116.4(14)
112.0(5)

122.1(5)

S12

C20

C21

C21

C22

atom

01

C17

C18

C13

O1

Cl

C3

C5

C7

C9

C8

N1

02

atom

Sil

Sil

Sil

N1

Cl

C2

C4

C6

C8

C8

Cll1

Cl13

Cl4

H20B

HZ21A

H21C

H22B

atom

C18

C18

C19

Cl4

Cl15

C3

C5

C7

C9

Cll1

Cl2

Cl2

C15



N1

Cl

Sil

Sil

C20

Cl4 C15
110.7(5)
C15 C16
109.3(5)
C19 C20
114.2(7)
C19 C22
108.0(10)
C19 C22
119.6(15)

116.8(5)

112.8(5)

114.7(11)

91.3(9)

108.5(9)

Cl

Cl4

Sil

C20

C21

Table 7. Bond angles involving hydrogens (©)

atom

C13

01

C15

C3

C4

C3

C5

C4

C6

H5A

C5

C7

C6

atom atom

angle

N1 H23
114(4)

C1l H1
108.3

C1l H1
108(4)

C2 H2
120(5)

C3 H3
109.4

C4 H4B
109.4

C4 H4B
108.0

Cbo H5A
109.1

Cbo H5A
109.1

Cbo H5B
109.1

C6 H6B
109.0

C6 H6B
107.8

C7 H7A
108.4

angle
122(4)
108.2
108.3
122(4)
112(4)
109.4
109.4
109.1
109.1
107.8
109.0
109.1

108.4

S13

atom

Cl4

C2

Cl

C2

C3

C5

H4A

C4

C6

C5

C7

H6A

C6

C15

C15

C19

C19

C19

atom

N1

Cl

C2

C3

C4

C4

C4

C5

C5

C6

C6

C6

C7

Cl4

C16

C21

C21

C22

atom

H23

Hl1

H2

H3

H4A

H4A

H4B

H5B

H5B

H6A

H6A

H6B

H7B



C8

H7A

C9

C8

C10

HO9A

C9

HI10A

HI10B

C8

Cl2

Cll1

C13

HI12A

N1

Cl2

Cl

C16

C15

HI16A

H16B

C7
108.4
C7
108.6
C8
108.6
C9
108.2
C9
108.2
C9
109.5
C10
109.5
C10
109.5
C10
108.2
Cll
108.2
Cll
107.3
Cl2
109.2
Cl2
109.2
Cl2
108.8
C13
108.8
C13
107.7
C15
108.0
C15
109.5
Cl6
109.5
Cl6
109.5
Cl6
109.5

H7A

H7B

H8

H9A

H9A

HO9B

HI10B

HI10B

H10C

HI1B

HI1B

HI12A

HI12A

H12B

H13B

H13B

H15

HI5

H16B

H16B

H16C

108.4

107.4

108.6

108.2

108.2

107.3

109.5

109.5

109.5

108.2

108.2

109.2

109.2

107.9

108.8

108.8

108.0

108.0

109.5

109.5

109.5

S14

C8

C7

Cl1

C8

C10

C9

C9

HI10A

C8

Cl2

HI11A

Cll1

C13

N1

Cl2

H13A

Cl4

Cl5

Cl15

HI16A

Sil

C7

C8

C8

C9

C9

C10

C10

C10

Cll

Cll

Cll

Cl2

Cl2

C13

C13

C13

C15

Cl6

Cl6

Cl6

Cl17

H7B

H8

H8

H9B

H9B

HI10A

H10C

H10C

HIIA

HIIA

HI11B

H12B

H12B

H13A

H13A

H13B

H15

HI6A

H16C

H16C

HI17A



Sil C17 H17B 109.5
109.5

H17A C17 H17B 109.5
109.5

H17B C17 H17C 109.5
109.5

Sil C18 H18B 109.5
109.5

HI8A C18 H18B 109.5
109.5

HI18B C18 HI18C 109.5
109.5

C19 C20 H20B 109.5
109.5

HZ20A C20 H20B 109.5
109.5

H20B C20 H20C 109.5
109.5

C19 C21 HZ21B 109.5
109.5

HZ21A C21 HZ21B 109.5
109.5

HZ21B C21 H21C 109.5
109.5

C19 C22 H22B 109.5
109.5

H22A C22 H22B 109.5
109.5

H22B C22 H22C 109.5

Table 8. Torsion Angles(©)

(Those having bond angles > 160 or < 20 degrees are excluded.)

atoml atom?2 atom3 atom4 angle
angle

C17 Sil 01 C1 -28.1(6)
86.7(6)

01 Sil C19 C20 -171.6(7)

46.2(14)

01 Sil Cl19 C22 77.3(4)

168.1(7)

S15

Sil C17 H17C
H17A  C17 H17C
Sil C18 HI18A
Sil C18 H18C
HI18A C18 H18C
C19 C20 HZ20A
C19 C20 H20C
H20A  C20 H20C
C19 C21 HZ1A
C19 C21 H21C
H21A C21 H21C
C19 C22 H22A
C19 C22 H22C
H22A  C22 H22C

atoml atom?2 atomd3 atom4

Cl8 Sil1 Ol Cl
Ol Sil C19 C21
Cl9 Si1 Ol Cl



cl7 sil C19 C20

177.8(8)

C17 Si1 C19 C(C22 -58.7(9) C18

61.2(10)

C18 Si1  C19 C21 64.2(13) C18

172.3(5)

Sil 01 Cl C2 -72.2(6) Sil
162.5(4)

Cl3 NIl Cl4 02 1.0(9) C13

174.2(5)

Cl4 NI Cl3 Cl12 -88.9(6) O1
126.8(6)

01 Cl Cl5 Cl14 -175.8(4) O1

53.1(5)

C2 Cl Cl5 Cl14 61.4(6) C2

175.9(5)

Cls Cl1 C2 C3 -112.8(7) Cl
179.7(6)

C2 C3 C4 C5 -108.4(8) C3
72.4(7)

C4 C5 C6 C7 -176.1(5) C5
174.0(6)

C6 C7 C8 C9 -174.6(6) C6

52.2(9)

C7 C8 C9 C10 -146.7(11) C7

52.5(8)

C9 C8 Cll1 Cl12 68.8(9) Cl1
90.8(12)

C8 Cl1 C12 C13 172.7(5) Cl1

65.3(6)

02 Ccl14 Cl15 C1 50.8(7) 02

74.0(6)

N1 Ccl14 Cl15 C1 -134.0(5) N1
101.2(5)

Table 9. Possible hydrogen bonds

D..A
2.846(6)

D-H
0.71

Donor H Acceptor
N1  H23 02!

Symmetry Operators:

S16

52.4(14) Cl7

Sil C19 CZ1
Sil C19  C20
Sil C19  C22
O1 Cl C15
N1 Cl4 Cl15
Cl C2 C3
Cl Cls Cl16
Cl Cls (16
C2 C3 C4
C4 C5 C6
C6 C7 C8
C7 C8 Cll
C8 Cll Cl2
C8 C9 C10
Cl2 C(C13 NI
Cl4 Cl15 CI16

Cl4 Cl15 CI16

H..A D-H..A
2.14(5)

173(5)



(1) X+1/2-1,-Y+1/2,-7Z+2

Table 10. Intramolecular contacts less than 3.60 A

atom atom distance atom atom
distance

Sil C2 3.352(7) 01 C3
3.485(9)

01 C16 2.802(8) 01 C21
3.060(10)

01 C22 3.111(15) 02 Cl
2.896(7)

02 C2 3.427(9) 02 Cl2
3.435(7)

02 C13 2.773(7) 02 Cl6
3.032(7)

N1 C1 3.568(8) N1 Cl1
3.017(8)

N1 Cl6 3.278(7) Cl C17
3.345(9)

C2 Cbh 3.466(10) C2 Cl4
3.036(9)

C2 C18 3.552(14) C3 C6
3.123(11)

C3 C15 3.555(10) C6 Cl11
2.994(10)

C6 Cl2 3.425(10) C7 C10
3.494(19)

C7 Cl2 3.008(11) C9 Cl2
3.149(13)

C10 Cl1 3.142(14) Cl2 Cl4
3.274(8)

C17 C20 3.5633(11) C17 C22
3.16(2)

C18 C20 3.190(16) C18 C21
3.197(19)

Table 11. Intramolecular contacts less than 3.60 A involving hydrogens

atom atom distance atom atom

distance

S17



Sil

Sil

Sil

Sil

Sil

01

01

Ol

Ol

01

01

02

02

02

02

N1

N1

N1

N1

Cl

Cl

H1
3.340
H20B
3.348
HZ21A
3.411
H21C
3.275
H22B
2.387
HZ2
2.588
HI16A
2.458
HI7A
3.117
HI8A
2.878
H18C
2.525
HZ22A
2.655
H1
3.12(9)
H12B
2.503
H15
2.814
H16B
2.82(5)
H6B
2.631
H11B
3.272
H12B
2421
H16B
2.79(8)
HI16A
3.357
H16C
3.103

2.890

2.662

3.150

2.635

3.061

2.59(5)

3.115

3.018

3.526

3.547

3.545

2.641

3.023

3.131

3.308

3.281

3.386

2.639

3.105

2.740

2.708

S18

Sil

Sil

Sil

Sil

Sil

Ol

Ol

Ol

Ol

Ol

Ol

02

02

02

02

N1

N1

N1

Cl

Cl

Cl

HZ20A

H20C

H21B

H22A

H22C

H15

H16C

H17B

H18B

H21C

H22C

H3

H13B

H16A

HZ23

HI11A

HI12A

H15

H3

H16B

HI17A



Cl

Cl

C2

C2

C2

C3

C3

C3

C4

C5

C5

C6

C6

C6

C6

C7

C7

C7

C7

C8

C8

H17B
3.522
H22C
3.135
H4B
3.004
HI15
3.365
H18B
2.588
H5A
2.627
H6A
2.770
HI7A
2.67(5)
H6A
2.661
HZ2
2.72(8)
H7A
2.699
HZ2
3.44(8)
H4A
2.640
H8
2.735
H12B
2.694
H5B
2.427
H9B
2.764
HI1B
3.398
H12B
2.798
H6B
2.785
H10B
3.049

3.513
3.536
2.583
2.719
3.038
3.334
3.510
3.393
2.717
3.57(5)
2.615
3.44(5)
3.326
2.819
2.879
2.638
2.894
3.344
2.618
2.716

2.256

S19

Cl

C2

C2

C2

C3

C3

C3

C4

C4

Co

Co

C6

C6

C6

C7

C7

C7

C7

C8

C8

C8

H18B

H4A

H6B

H17A

H1

Ho5B

H6B

H2

H6B

H3

H7B

H3

H4B

HI11A

H5A

H9A

HI11A

HI12A

H6A

HI10A

HI10C



C8

C9

C9

C9

C10

C10

Cll1

Cll1

Cll1

Cll1

Cll1

Cl2

Cl2

C13

Cl4

Cl4

Cl4

Cl4

Cl4

Cl4

C15

HI12A
2.720
H7A
2.675
HI1T1A
2.629
HI12A
3.412
H7B
2.406
HI1B
3.322
H6B
2.768
H7B
3.268
HO9B
2.847
HI3A
3.306
HZ23
2.866
H7A
3.381
H9B
2.81(5)
HI11A
2.699
H1
3.19(5)
H3
3.439
HI11A
3.076
HI3A
2.551
HI16A
2.621
H16C
2.63(5)
HZ23
2.743

2.819
2.596
3.323
2.891
3.563
2.921
2.604
3.345
2.494
2.640
3.02(4)
2.757
2.696
2.595
2.673
3.46(9)
3.580
3.151
2.641
3.279

2.39(4)

S20

C8

C9

C9

C9

C10

Cll

Cll

Cll

Cll

Cll

Cl2

Cl2

Cl2

C13

Cl4

Cl4

Cl4

Cl4

Cl4

Cl15

Cl6

H12B

H7B

H11B

H12B

H8

H6A

H7A

H9A

H10B

H13B

H6B

H8

HZ23

HI11B

H2

H6B

H12B

H13B

H16B

H2

H1



C16

C1l7

C1l7

C1l7

C18

C18

C18

C19

C19

C20

C20

C20

C20

C20

C21

C21

C21

C22

C22

C22

C22

H22C
3.31(4)
H1
2.957
H20B
3.249
H22C
3.192
H17C
3.349
H20B
3.078
H21C
3.299
H17C
2.702
H18B
3.459
H17C
2.770
H18C
2.483
HZ21B
3.297
H22A
2.777
H22C
2.868
H18B
2.439
H20B
3.077
H22A
3.449
H16C
2.837
H17C
3.567
H20B
2.684
HZ21B
3.312

3.472

2.939

3.086

2.766

3.144

2.856

3.112

3.215

3.397

3.252

3.976

2.919

3.349

3.489

3.470

3.194

3.002

3.425

3.505

3.283

2.960

S21

C16

C17

C17

C18

C18

Cl8

C19

C19

C19

C20

C20

C20

C20

C21

C21

C21

C21

C22

C22

C22

C22

H23

H18C

H22B

H17A

HZ20A

HZ21A

H17B

HI18A

HI18C

HI18A

HZ21A

H21C

H22B

H18A

HZ20A

H20C

H22C

H17B

HZ20A

H20C

H21C



H1

H1

H1

H1

HZ2

HZ2

HZ2

HZ2

H3

H3

H3

H4A

H4A

H4B

H4B

HSA

HSA

H5B

H5B

H5B

H6A

HZ2
2.511
HI15
2.592
H16C
2.612
H17B
3.352
H3
3.430
H4B
3.473
H6B
2.487
H18B
3.58(7)
H4A
2.966
H5A
2.414
H6B
3.419
H5A
2.431
H6A
3.975
H5A
2.842
H6A
2.814
H6A
2.799
H7A
2.547
H6A
2.342
H7A
2.948
H12B
2.807
H7B
2.702

2.676
2.843
3.015
2.942
2.76(10)
2.485
2.833
2.937
2.515
3.557
3.065
2.290
3.523
2.434
2.487
2.298
2.903
2.799
2.398
3.315

2.299

S22

H1

H1

H1

H1

H2

H2

H2

H2

H3

H3

H3

H4A

H4A

H4B

H4B

H5A

H5A

H5B

H5B

H6A

H6A

H3

HI16A

H17A

H22C

H4A

H6A

H15

H23

H4B

H5B

HI17A

H5B

H6B

H5B

H6B

H6B

H7B

H6B

H7B

H7A

H8



H6A

H6B

H6B

H6B

H7A

H7A

H7A

H7A

H7B

H7B

H7B

H8

H8

H8

H8

H9A

H9A

HO9B

HO9B

HO9B

HO9B

HIT1A
2.367
H7B
3.061
HI1T1A
3.536
H12B
3.324
H8
2.448
HO9B
3.171
HI1B
2.953
H12B
2.312
HO9A
3.277
HI0A
3.993
H12B
2.522
HO9B
2.697
H10B
3.293
HI11A
2.369
H12B
1.837
H10B
2.259
H11B
3.488
HIO0A
2.289
H10C
3.433
HI11B
2.185
H12B
3.482

2.905

2.808

2.185

2.348

2.832

2.715

3.999

2.200

2.318

3.566

3.9501

2.783

2.105

2.282

3.975

2.499

3.542

2.484

1.826

2.560

3.044

S23

H6B

H6B

H6B

H6B

H7A

H7A

H7A

H7B

H7B

H7B

H8

H8

H8

H8

H9A

H9A

H9A

H9B

HO9B

HO9B

H10B

H7A

H8

HI11B

H23

H9A

HI11A

HI12A

H8

HO9B

HI11A

H9A

HI10A

H10C

HI11B

H10A

H10C

HI12A

H10B

HI11A

HI12A

HI11A



H10B

HI11A

HI11A

HI11A

HI11B

HI1B

HIZ2A

H12B

H12B

H13B

HI5

HI15

H16B

H16C

HI17A

H17B

H17B

H17C

H17C

HI8A

HI8A

HI11B
3.261
HI12A
2.372
HI13A
3.507
HZ23

2.290
H12B
2.495
H13B
3.314
HI3A
2.275
HI3A
2.349
HZ23

2.195
HZ23

2.813
H16B
2.329
HZ23

3.266
H23

3.554
H22A
2.878
H18C
3.483
H20B
2.834
H22C
2.857
H20B
3.978
H22B
3.330
HZ20A
2.539
HZ21A
2.981

2.445

2.804

2.802

2.462

2.805

3.534

2.344

2.809

3.073

2.590

2.313

2.127

3.097

3.272

2.936

3.573

2.297

2.608

3.381

2.679

2.490

S24

H10C

HI11A

HI11A

H11B

H11B

HI11B

HI12A

H12B

HI13A

H15

H15

HI16A

H16C

H16C

HI17A

H17B

H17C

H17C

H17C

HI18A

HI18A

H11B

H12B

H13B

HI12A

H13A

H23

H13B

H13B

H23

HI16A

H16C

H22C

H21C

H22C

H22C

H22B

H18C

H20C

H22C

H20B

H21C



H18B HZ21A 3.367 H18B H21C

3.129

H18C H20B 2.994 HZ20A HZ21A
2.069

HZ20A HZ21B 2.818 HZ20A H21C
3.288

H20B HZ21A 3.105 H20B H22B
3.155

H20C HZ21A 3.167 H20C H21B
3.226

H20C HZ22A 3.136 H20C H22B
2.376

H20C H22C 3.481 HZ21B H22A
2.714

HZ21B H22C 3.981 H21C H22A
3.352

H21C H22C 3.973

Table 12. Intermolecular contacts less than 3.60 A

atom atom distance atom atom
distance

02 N1t 2.846(6) 02 C14!
3.595(6)

02 C15t 3.412(6) N1 02?
2.846(6)

Cl4 02? 3.595(6) C15 02?
3.412(6)

Symmetry Operators:
(1) X+1/2,-Y+1/2,-7+2 (2) X+1/2-1,-Y+1/2,-7Z+2

Table 13. Intermolecular contacts less than 3.60 A involving hydrogens

atom atom distance atom atom
distance

02 H4A! 3.113 02 H4B!
3.406

02 H11A? 3.260 02 H15%
2.566

02 H23% 2.14(5) N1 H1°

S25



N1

Cl

C2

C3

C4

C5

C5

C6

C7

C10

Cll1

C13

C13

Cl4

C16

C16

C16

C17

C1l7

C18

C20

3.440
H3?
3.557
H13A?
3.529
H5B*
3.293
H13A?
3.51(5)
HBA®
3.377
H2°
3.053
H16B?
3.452
H4A*
3.546
H18B°
3.470
H22B7
3.497
H17B?
3.364
H3?
3.200
H6A!
3.556
H4B!
3.29(5)
H4B!
3.530
H7A®
3.331
H18B!
3.500
H8°
3.482
H13A?
3.251
H7A*
3.515
H10A®

3.04(9)
3.537
3.528
3.551
3.528
3.15(5)
3.531
3.483
3.583
3.537
3.563
3.31(8)
3.566
3.454
3.508
3.574
3.343
3.399
3.251
3.557

3.143
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N1

C2

C3

C4

C4

Co

Co

C6

C10

Cll

C13

C13

C13

Cl4

C16

C16

C16

C1l7

Cl17

C18

C20

H4B!
H5A*
HB6A®
H2°
H13B°
H13B°
H18B®
H13B°
H22A7
H16A%
H1°
H5A!
H17A%
H23?
H5B®
H12B®
H18C!
H11B?
H20C®
H16A°

H17C®



C21

C22

H1

H1

H1

HZ2

HZ2

H3

H3

H3

H3

H4A

H4A

H4A

H4A

H4B

H4B

H4B

H4B

H4B

H5A

3.253
H7B*
3.553
H10C™Y
3.440
C13?
3.400
H11B?
2.603
H23?
3.51(5)
Cc5*
2.931
H5A*
2.831
N1%
3.31(8)
H4B®
2.921
H13A?
3.569
H16B?
2.86(10)
028
3.483
H2°
2.896
H6B?
3.145
H13B°
3.392
028
3.557
C146
3.508
H3*
3.156
H13B°
3.281
H16B°
3.529
Cc13°

3.537
3.082
3.364
3.032
3.035
3.15(5)
2.770
3.04(9)
3.184
2.774
3.244
3.113
2.931
3.142
3.374
3.406
3.454
3.184
3.089
2.936

3.200
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C21

H1

H1

H1

H2

H2

H2

H3

H3

H3

H3

H4A

H4A

H4A

H4A

H4B

H4B

H4B

H4B

H5A

H5A

H12A3
N12
H11A?
H13A?
C4*
H4A*
H5B*
C13?
HB6A®
H13B?
H23?
C6°
HEA®
H11A®
H16A°
N16
C16°
H5B*
H16A°
C2°

H2°



H5A

H5A

H5A

H5B

H5B

H5B

H6A

H6A

H6A

H6A

H7A

H7A

H7A

H7B

H7B

H7B

H8

H8

HO9A

HO9A

HI10A

2.770
H13A5
2.289
H15°
3.206
H21C?
3.528
C162
2.831
H4B®
2.598
H18B°
3.293
C44
3.566
H3*
2.896
H13A5
3.127
H17A*
3.142
C162
3.557
H16B?
3.204
H18A°
2.960
Cc21°
3.389
H18A°
3.377
H21A°
3.100
Cc17*
2.902
H17C*
2.935
H18A"
3.338
H21A°
3.346
c20!!

3.362

3.394

3.461

3.530

3.156

2.841

3.528

2.921

3.118

3.216

3.574

3.040

3.264

3.537

3.501

3.075

3.399

3.035

3.600

3.277

3.143
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H5A

H5A

H5B

H5B

H5B

H6A

H6A

H6A

H6A

H6B

H7A

H7A

H7A

H7B

H7B

H7B

H8

H8

H9A

HO9B

HI10A

H13B°
H18B®
C2°
H2°
H16B2
cat
C138
H4A*
H13B°
H4A*
C18°
H16C?
H18B®
H17A*
H18B®
H21C°
H17A*
H18C*
H20A !
H21B?

H17C*



HI10A

HI10A

H10B

H10B

H10C

H10C

HITA

HITA

HI1B

HI1B

HI1B

HI12A

HI12A

H12B

H12B

H13A

H13A

HI3A

HI3A

HI3A

H13B

3.249
H20A M
2.789
H20C!
3.587
H17B?
3.260
H22B?
3.119
Cc227
2.595
H22B7
3.260
H1%
3.145
H16A
3.482
H1%
3.094
H17A
2.674
H22C?
3.553
H16C?
3.547
H21B?
2.925
C162
3.052
H16B?
3.002
C1°
3.551
C17®
2.603
H3?
3.362
H6A!
2.617
H17B?
3.377
C5!

2.774

3.394

3.599

3.391

3.082

2.702

3.400

2.997

3.032

3.529

3.200

3.364

3.292

3.331

2.983

3.537

3.251

2.774

3.118

3.021

3.053

S29

HI10A

HI10A

H10B

H10B

H10C

HI11A

HI11A

HI11B

HI11B

HI11B

HI12A

HI12A

HI12A

H12B

H12B

H13A

H13A

HI13A

HI13A

H13B

H13B

H20B!!
H22A7
H18C*
H22C3
H22A7
02°
H4A*
C17°
H16A%
H17B3
C212
H17B®
H21C?
H15%
H16C?
C33
H1°
H5A!
H17A3
C4!

C6!



H13B

H13B

H13B

H13B

H15

HI5

HI16A

HI16A

HI16A

HI16A

H16B

H16B

H16B

H16B

H16C

H16C

HI17A

HI7A

HI7A

H17B

H17B

3.546
H3?
3.374
H4B!
2.289
H6A!
2.989
H21C?
2.566
H5A*
3.052
H13B?
3.497
C18!
3.392
H4B!
2.997
H11B?
3.187
H18C!
3.531
H3?
2.936
H5B?
3.040
H12B?
2.949
H18C!
3.204
HI12A°
3.002
H18B!
3.425
C13?
3.216
H7B®
2.902
H11B?
2.617
C11?
3.599
H11B?

3.569

3.089

3.127

3.598

3.394

2.989

3.515

3.281

3.094

3.005

3.244

2.598

2.983

3.522

3.364

3.347

3.556

3.389

3.529

3.563

2.674
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H13B

H13B

H13B

H15

H15

HI16A

HI16A

HI16A

HI16A

H16B

H16B

H16B

H16B

H16C

H16C

H16C

HI17A

HI17A

HI17A

H17B

H17B

H4A!
H5A!
H15%
02°
H12B?
C112
H4A*
H11A?
H18B!
C5?
H4B!
H7A®
H18B!
H7A®
H12B®
H18C!
HEA®
Hg?
H13A%
H10B?

H12A%



H17B

H17C

H17C

H17C

HI18A

HI8A

H18B

H18B

H18B

H18B

H18B

H18C

H18C

H18C

H20A

H20A

H20B

H20B

H20C

H20C

HZ21A

3.547
H13A?
3.062
Cc20°8
3.035
HI10A
3.557
H20B®
2.581
H7A*
3.501
HIA*
3.452
c7t
3.343
H5A*
2.841
H7A*
3.377
H16A5
2.949
H16C*
3.500
H&®
3.260
H16A5
3.522
H16C*?
3.338
H10A°
3.557
H21AY
3.426
H10A°
3.186
H20B®
3.251
H10A®
3.062
H17C®
3.520
H7B*

3.021

3.253

3.249

3.186

3.264

3.600

3.583

3.206

2.960

3.187

3.347

2.935

3.005

3.425

2.774

3.008

2.789

3.247

3.394

2.581

3.075

S31

H17B

H17C

H17C

H17C

HI18A

H18B

H18B

H18B

H18B

H18B

HI18C

H18C

H18C

H20A

H20A

H20A

H20B

H20C

H20C

H20C

HZ21A

H20C®
H8°
H20A8
H20C®
H7B*
C5*
C16°
H5B*
H7B*
H16B°
C16°
H10B®
H16B°
H9A®
H17C®
H21B'
H17C®
C178
H17B®
H21B!?

H9A*



3.277

H21A  H20AY 3.008 H21A H21AY
3.585

H21B  H9B® 3.346 H21B H12A%
3.292

H21B  H20A'Y 3.426 H21B H20C!?
3.520

H21B  H21B"Y 3.201 H21C H5A*
3.461

H21C  H7B* 3.100 H21C H12A%
2.925

H21C  H13B® 3.598 H22A Cc10%
3.470

H22A  HI10A!Y 3.587 H22A H10C!"Y
2.595

H22B  C10% 3.537 H22B H10B?
3.391

H22B  H10C!Y 2.702 H22B H22B®
2.706

H22C  H10B? 3.119 H22C H11B?
3.200

H23 02° 2.14(5) H23 Cc143
3.29(5)

H23 H1° 3.035 H23 H3?
2.86(10)

Symmetry Operators:

(1) XY, Z+1 (2) X+1/2,-Y+1/2,-7+2
(3) X+1/2-1,-Y+1/2,-7+2 (4) X+1/2-1,-Y+1/2,-7+1
(5) X+1/2,-Y+1/2,-7+1 6) XY, Z-1

(7) -X+1/2Y+1/2-1,-7+2 (8) -X+1,-Y+1,Z

(9) -X+1/2,Y+1/2,-7+1 (10) -X+1/2,Y+1/2,-7Z+2
(11) -X+1/2,Y+1/2-1,-Z+1 (12) -X,-Y+1,Z
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