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Experimental Section:

A colorless block crystal with dimensions 0.44 x 0.30 x 0.20 mm was mounted on a Nylon
loop using very small amount of paratone oil.

Data were collected using a Bruker CCD (charge coupled device) based diffractometer
equipped with an Oxford Cryostream low-temperature apparatus operating at 173 K. Data were
measured using omega and phi scans of 0.5° per frame for 30 s. The total number of images was
based on results from the program COSMO® where redundancy was expected to be 4.0 and
completeness to 0.83 A to 100%. Cell parameters were retrieved using APEX Il software” and
refined using SAINT on all observed reflections. Data reduction was performed using the SAINT
software” which corrects for Lp. Scaling and absorption corrections were applied using SADABS"
multi-scan technique, supplied by George Sheldrick. The structures are solved by the direct
method using the SHELXS-97 program and refined by least squares method on F?, SHELXL-97°,
which are incorporated in OLEX2.

The structure was solved in the space group P1 (# 2). All non-hydrogen
atoms are refined anisotropically. Hydrogens were calculated by geometrical methods and
refined as a riding model. All drawings are done at 50% ellipsoids.

Acknowledgement. The CCD based x-ray diffractometer at Michigan State University

were upgraded and/or replaced by departmental funds.
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The following are 50% thermal ellipsoidal drawings of the molecule in the asymmetric cell with
various amount of labeling.






This is a drawing of the packing along the a-axis.



Table 1 Crystal data and structure refinement for jw713a

Identification code
Empirical formula
Formula weight
Temperature/K

Crystal system

Space group

a/A

b/A

c/A

a/°

B/

v/°

Volume/A3

VA

Peaicmg/mm’

m/mm’™*

F(000)

Crystal size/mm?

20 range for data collection
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [I>=20 (1)]

Final R indexes [all data]

Largest diff. peak/hole / e A

jw713a
Cy7H2;NO
381.50
173.15
triclinic

P-1
10.0359(18)
10.4992(19)
10.888(2)
81.541(2)
69.756(2)
70.441(2)
1013.6(3)

2

1.250

0.075

408.0

0.443 x 0.301 x 0.204
3.98 to0 50.8°

-11<h<12,-12<k<11,-13<1<13

11104
3732[R(int) = 0.0371]
3732/0/265

1.049

R, = 0.0426, WR, = 0.0980
Ry = 0.0656, wR, = 0.1121
0.24/-0.19

Jw713a

Table 2 Fractional Atomic Coordinates (x10°) and Equivalent Isotropic Displacement Parameters
(i\zx103) for jw713a. U, is defined as 1/3 of of the trace of the orthogonalised U, tensor.

Atom X

y

U(eq)



o1
N1
C1
Cc2
C3
c4
C5
Cé
c7
C8
C9
C10
C11
C12
C13
Ci4
C15
Ci16
C17
C18
C19
C20
c21
C22
C23
C24
C25
C26
Cc27

7534.3(14)
4692.6(14)
5044.0(17)
5305.5(17)
6969.6(18)
7776.5(17)
6539.1(17)
6514.8(17)
5385.7(17)
5120.2(18)
5987.2(19)
7104.5(19)
7373.4(18)
3220.8(17)
1911.2(17)
1325.1(18)
118.5(18)
-532.1(19)
22.2(19)
1231.3(18)
4268.7(17)
4072(2)
3119(2)
2341(2)
2514(2)
3474.7(19)
9239.3(19)
8117.0(19)
6567.8(19)

7161.4(15)
8320.1(13)
7345.5(16)
7965.0(17)
7258.8(17)
6717.4(17)
6272.3(16)
6467.3(16)
7653.2(16)
8034.8(18)
7213.4(19)
6042.1(19)
5669.4(18)
9341.8(16)
8827.7(16)
8914.2(17)
8464.1(18)
7923.8(18)
7845.9(18)
8301.0(17)
7887.6(18)
6661.8(19)

6584(2)

7732(2)

8959(2)
9041.1(19)
5593.5(19)
7916.6(18)
4848.1(16)

4993.1(12)
9258.9(12)
8268.0(14)
6860.3(15)
6163.0(16)
7179.8(15)
8330.0(15)
9685.4(15)
10190.6(15)
11443.3(15)
12179.2(16)
11687.4(16)
10429.7(16)
9613.4(16)
10379.2(15)
11733.9(16)
12441.6(17)
11807.2(18)
10463.7(18)
9750.7(17)
6164.8(15)
6067.8(17)
5443.2(17)
4900.2(18)
4990.9(18)
5620.0(16)
6679.3(17)
7525.2(17)
8156.5(16)

48.5(4)
24.0(3)
22.7(4)
26.0(4)
28.9(4)
26.0(4)
22.6(4)
23.0(4)
22.4(4)
28.2(4)
32.4(4)
32.7(4)
29.1(4)
27.4(4)
24.3(4)
28.9(4)
34.1(4)
34.5(5)
34.3(4)
30.8(4)
27.2(4)
34.0(4)
39.0(5)
42.4(5)
44.1(5)
34.5(4)
36.4(5)
31.7(4)
28.9(4)

Table 3 Anisotropic Displacement Parameters (A’x10%) for jw713a. The Anisotropic

displacement factor exponent takes the form: -an[hza*2U11+...+2hkaxbxu1z]

Atom Uy Uy
o1 37.3(7)
N1 23.3(7)
c1 21.7(8)

75.9(11)
22.0(8)
21.9(9)

U33

23.5(7)
24.0(7)
22.8(8)

Uss

-3.6(6)
-6.3(6)
-6.9(7)

U12
-13.1(7)
-3.8(6)
-5.4(7)



) 28.4(9) 23.1(9)

3 31.2(9) 30.3(10)

ca 24.3(8) 27.4(10)

5 21.5(8) 20.6(9)

c6 22.9(8) 22.0(9)

c7 21.2(8) 24.3(9)

c8 27.0(9) 30.8(10)

co 34.4(10) 45.7(12)
C10 31.3(9) 40.8(11)
c11 26.8(9) 27.9(10)
c12 24.7(9) 21.3(9)
C13 21.0(8) 17.0(9)
C14 25.0(9) 28.8(10)
15 26.6(9) 39.6(11)
Cc16 23.1(9) 33.0(11)
c17 27.5(9) 29.5(10)
c18 26.4(9) 30.8(10)
c19 24.0(8) 33.8(10)
€20 36.6(10) 35.0(11)
c21 42.3(11) 46.2(13)
€22 35.2(10) 63.8(15)
c23 39.1(11) 50.9(14)
C24 32.6(10) 36.1(11)
25 26.1(9) 38.7(11)
C26 30.8(9) 34.2(11)
c27 29.5(9) 24.2(10)
Table 4 Bond Lengths for jw713a.

Atom Atom  Length/A Atom Atom
01 C3 1.2059(19) €8 (€9
N1 C1 1.468(2) C9 C10
N1 C7 1.399(2) C10 C11
N1 C12 1.4655(19) C12 Ci13
Cl Q2 1.544(2) C13 Ci4
Cl G5 1.562(2) C13 (18
c2 (3 1.541(2) C14 Ci15

25.7(9) 0.7(7)
23.9(9) 0.8(7)
24.1(8) -1.3(7)
23.8(8) -1.6(7)
24.6(8) 2.1(7)
22.8(8) 2.7(7)
26.1(9) -3.7(7)
23.8(9) 2.1(8)
31.3(10) 9.7(8)
32.5(9) 4.4(8)
29.3(9) -1.7(7)
30.0(9) -1.9(7)
32.2(9) -5.1(7)
30.9(9) -0.2(8)
44.8(11) 4.1(8)
49.8(11) -5.8(8)
31.0(9) -4.5(8)
20.7(8) 0.8(7)
34.1(10) 3.6(8)
34.8(10) 1.1(9)
31.4(10) 2.2(10)
37.5(11) 9.2(10)
30.4(9) 4.3(8)
35.4(10) -4.4(8)
31.9(9) 2.2(8)
31.8(9) -1.4(7)
Length/A
1.385(2)
1.383(2)
1.390(2)
1.516(2)
1.390(2)
1.388(2)
1.383(2)

-9.3(7)
-4.6(7)
-4.0(7)
-6.1(7)
-6.3(7)
-6.1(7)
-3.5(7)
-9.5(8)

-16.1(8)
-10.5(7)

-5.4(7)
-8.2(7)
-8.8(7)
-7.3(8)

-11.1(8)
-19.0(9)
-10.6(8)

-5.3(7)

-17.9(8)
-17.2(9)
-16.0(8)
-20.2(9)

-9.7(8)
-2.6(8)
-8.0(8)
-9.0(8)

-6.9(7)
-13.0(8)
-8.6(7)
-4.8(7)
-10.2(7)
-10.5(7)
-11.9(8)
-21.9(9)
-15.8(9)
-9.5(8)
-1.3(7)
0.8(7)
-6.3(7)
-6.0(8)
-7.3(8)
-4.9(8)
-0.6(8)
-7.5(8)
-10.7(8)
-17.5(10)
-15.4(10)
-3.9(10)
-7.7(8)
-4.8(8)
-15.8(8)
-7.3(7)



c2
3
ca
ca
ca
C5
cs
6
C6
c7

C19
c4
C5
C25
C26
Cé
Cc27
Cc7
Cl1
C8

1.511(2)
1.527(2)
1.571(2)
1.523(2)
1.536(2)
1.510(2)
1.524(2)
1.401(2)
1.379(2)
1.389(2)

C15
C16
C17
C19
C19
Cc20
c21
C22
C23

Table 5 Bond Angles for jw713a.

Angle/’
107.90(12)
122.33(12)
118.67(13)
113.67(13)
104.62(12)
107.96(12)
103.57(13)
116.20(14)
114.41(13)
124.67(16)
125.86(15)
109.47(13)
100.82(12)
106.43(14)
113.30(14)
114.77(14)
108.56(14)
112.56(13)
104.38(12)
101.42(12)
114.74(13)
112.62(13)
111.49(13)

Atom Atom Atom

Cc7
Cc7
C12
N1
N1
C2
C3
C19
C19
01
o1
c4
C3
C3
C25
C25
C25
C26
(ox}
C6
Ccé
Cé
Cc27

N1
N1
N1
c1
c1
c1
c2
c2
c2
c3
c3
c3
c4
c4
c4
c4
c4
c4
cs
cs
cs
cs
cs

C1
C12
C1
C2
C5
C5
C1
C1
C3
C2
Cc4
C2
C5
C26
C3
C5
C26
C5
c4
C1
c4
Cc27
C1

C16
C17
C18
C20
C24
c21
C22
Cc23
C24

Atom Atom Atom

C11
N1
C8
C8
Cco
C10
Cco
C6
N1
Ci4
C18
C18
C15
C16
C17
C16
C13
C20
Cc24
C24
Cc21
C22
c21

1.379(2)
1.378(2)
1.389(2)
1.390(2)
1.387(2)
1.379(3)
1.375(3)
1.378(3)
1.392(3)

c6 C7
c7 Ce
C7 N1
c7 Ce
c  C7
c9 C8
Ci0 C11
Ci1 ci0
Ci12 Ci13
C13 cC12
C13 (12
Ci13 Ci4
Ci4 cC13
Ci5 cCi14
Ci6 (15
C17 (18
Ci8 (17
C19 C2
Ci19 C2
C19 cC20
C20 (19
C21 C20
C22 (23

Angle/*

120.14(15)
110.39(13)
129.19(15)
120.40(15)
118.56(16)
121.40(16)
119.84(16)
119.66(16)
116.13(13)
120.63(15)
121.27(14)
118.07(15)
121.16(16)
120.18(16)
119.45(16)
120.46(17)
120.67(16)
120.90(16)
120.84(17)
118.25(17)
121.24(18)

120.1(2)
119.55(18)



Q27 C5 C4 111.43(12) €22 €23 C24 120.47(18)
c7 C6 C5 109.61(14) C19 C24 (23 120.33(19)
C11 C6 C5 130.23(15)

Table 6 Torsion Angles for jw713a.

A B C D Angle/® A B C D Angle/*

01C3 C4 G5 -144.46(18) C5 C6 Cl11 C10 -177.71(16)
01C3 C4 C25 21.3(3) C6 C7 C8 (9 -0.5(2)
01C3 C4 C26 97.9(2) C7 N1 C1 C2 -142.50(13)
N1Cl C2 C3 113.72(14) C7 N1 C1 C5 -24.96(16)
N1Cl C2 C19 -119.94(15) C7 N1 C12cC13 -69.5(2)
N1Cl C5 C4 -97.82(14) C7 C6 Cl1C10 0.5(2)
N1Cl C5 Cé6 21.69(15) €7 C8 (C9 C10 0.5(2)
N1Cl C5 C27 141.77(13) C8 C9 C10C1l1 -0.1(3)
N1C7 C8 C9 -178.36(15) C9 C10C11C6 -0.5(2)
N1 C12 C13 C14 98.32(18) C11C6 C7 N1 178.20(14)
N1 C12 C13 C18 -83.87(19) C11C6 C7 C8 -0.1(2)
Cl1 N1 C7 C6 18.22(17) C12N1 C1 C2 72.71(17)
Cl1 N1 C7 C8 -163.71(16) C12 N1 Cl1 C5 -169.75(12)
Cl1 N1 C12C13 70.05(19) C12 N1 C7 C6 161.45(14)
Ci1C2 C3 01 158.56(17) C12 N1 C7 C8 -20.5(2)
ci1Cc2 C3 &4 -21.75(17) C12 C13 C14 C15 179.18(15)
Cl C2 C19cC20 -53.0(2) C12 Ci3 Cc18C17 -179.35(15)
Cl C2 Ci19C24 126.23(16) C13 C14 C15C16 -0.3(3)
C1C5 C6 C7 -11.78(16) C14 C13 C18 C17 -1.5(2)
Cl1GC5 C6 C11 166.61(16) C14 C15 C16 C17 -0.5(3)
C2C1 C5 C4 23.57(16) C15 C16 C17 C18 0.3(3)
C2C1 C5 Ce 143.07(13) C16 C17 C18 C13 0.7(3)
c2C1 C5 cC27 -96.84(15) C18 C13 C14 C15 1.3(2)
C2C3 C4 G5 35.86(16) C19C2 C3 O1 31.1(2)
C2 C3 C4 C25 159.01(14) C19C2 C3 C4 -149.22(14)
C2 C3 C4 C26 -81.77(15) (C19 C20 C21 C22 0.0(3)
C2 C19 C20 C21 179.51(15) C20 C19 C24 C23 -0.2(2)
C2 C19 C24 C23 -179.49(15) C20 C21 C22 C23 -0.3(3)
C3 C2 C19C20 67.7(2) C21 C22 C23 C24 0.4(3)
C3 C2 C19C24 -113.07(17) C22 C23 C24 C19 -0.1(3)



C3c4
C3c4
C3cC4
C4 C5
C4 G5
s C1
s Cc1
C5 C6
C5 C6

C5
C5
C5
Cé
Cé
c2
C2
c7
c7

(ox}
Cé
Cc27
c7
C11
C3
C19
N1
C8

-35.20(15)
-145.27(14)
85.26(15)
100.06(15)
-81.6(2)
-1.87(17)
124.47(15)
-3.22(18)
178.52(14)

C24 C19 C20 C21
C25C¢4 G5 G
C25C4 C5 C6
C25C4 C5 C27
C26C4 C5 C1
C26C4 C5 C6
C26 C4 C5 C27
C27C5 C6 C7
C27C5 C6 C11

0.3(2)
-157.32(14)
92.61(17)
-36.87(19)
77.84(16)
-32.23(19)
-161.71(14)
-131.06(14)
47.3(2)

Table 7 Hydrogen Atom Coordinates (Ax10*) and Isotropic Displacement Parameters (A>x10°)

for jw713a.

Atom
H1
H2
H8
H9
H10
H11
H12A
H12B
H14
H15
H16
H17
H18
H20
H21
H22
H23
H24
H25A
H25B
H25C
H26A
H26B

4240
5183
4361
5810
7687
8145
3045
3241
1761
-263
-1356
-425
1596
4604
3000
1688
1974
3587
9055
9661
9944
8567
7189

6908
8943
8841
7460
5493
4869
9806
10026
9289
8528
7608
7478
8251
5862
5736
7679
9754
9892
4865
5237
5954
7635
8661

8497
6909
11788
13040
12208
10085
8798
10137
12181
13367
12293
10022
8824
6439
5388
4466
4621
5677
6357
7394
5965
8228
7818

U(eq)

27
31
34
39
39
35
33
33
35
41
41
41
37
41
47
51
53
41
55
55
55
48
48



H26C 8812 8218 6750 48

H27A 7449 4189 8325 43
H27B 6607 4767 7259 43
H27C 5665 4672 8774 43

Crystal structure determination of [jw713a]

Crystal Data. CyH,;NO, M =381.50, triclinic, a = 10.0359(18) A, b= 10.4992(19) A, ¢ =
10.888(2) A, a = 81.541(2)°, = 69.756(2)°, y = 70.441(2)°, V = 1013.6(3) A%, T = 173.15, space group
P-1 (no. 2), Z= 2, W(MoKa) = 0.075, 11104 reflections measured, 3732 unique (Ri,; = 0.0371) which
were used in all calculations. The final wR, was 0.1121 (all data) and R; was 0.0426 (>2sigma(l)).
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Experimental Section:

A yellow plate crystal with dimensions 0.38 x 0.24 x 0.11 mm was mounted on a Nylon
loop using very small amount of paratone oil.

Data were collected using a Bruker CCD (charge coupled device) based diffractometer
equipped with an Oxford Cryostream low-temperature apparatus operating at 173 K. Data were
measured using omega and phi scans of 1.0° per frame for 30 s. The total number of images was
based on results from the program COSMO® where redundancy was expected to be 4.0 and
completeness to 0.83 A to 100%. Cell parameters were retrieved using APEX Il software” and
refined using SAINT on all observed reflections. Data reduction was performed using the SAINT
software” which corrects for Lp. Scaling and absorption corrections were applied using SADABS"
multi-scan technique, supplied by George Sheldrick. The structures are solved by the direct
method using the SHELXS-97 program and refined by least squares method on F?, SHELXL-97°,
which are incorporated in OLEX2.

The structure was solved in the space group P (# 2).  All non-hydrogen
atoms are refined anisotropically. Hydrogens were calculated by geometrical methods and
refined as a riding model.  All drawings are done at 50% ellipsoids.

Acknowledgement. The CCD based x-ray diffractometer at Michigan State University were

upgraded and/or replaced by departmental funds.
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The following are 50% thermal ellipsoidal drawings of the molecule in the asymmetric cell with
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This is a drawing of the packing along the c-axis.



Table 1. Crystal data and structure refinement for jw412_0m.

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
Completeness to theta = 67.84°
Absorption correction

Max. and min. transmission
Refinement method

Data / restraints / parameters
Goodness-of-fit on F2

Final R indices [I>2sigma(l)]
R indices (all data)

Largest diff. peak and hole

jw412_0m

C60 H52 N4 08
957.06

446.15 K
1.54184 A
Triclinic

P-1

a = 8.24560(10) A o= 83.0987(6)°.
b=12.3627(2) A B= 73.8045(7)°.
c=12.7774(2) A y=72.8974(8)°.

1194.47(3) A3

1

1.330 Mg/m?3

0.716 mm-!

504

0.336 x 0.279 x 0.106 mm3
3.61t0 67.84°.

-9<=h<=9, -14<=k<=14, -15<=I<=15

15251

4199 [R(int) = 0.0311]

96.9 %

Semi-empirical from equivalents
0.7530 and 0.6725

Full-matrix least-squares on F2
4199/0/ 429

1.480

R1=0.0534, wR2 =0.1717
R1=0.0582, wR2 =0.1780
0.728 and -0.242 e.A-3



Table 2. Atomic coordinates ( x 10%) and equivalent isotropic displacement parameters (A2x 103)

for jw412_0m. U(eq) is defined as one third of the trace of the orthogonalized U tensor.

X y z U(eq)
O(1) -2045(2) 10016(1) 9648(1) 54(1)
0(2) -3763(2) 9126(1) 10833(1) 56(1)
0(@3) 5173(2) 7157(1) 8279(2) 56(1)
0(4) 2313(2) 4537(1) 9988(1) 50(1)
N(1) 1747(2) 8684(1) 7412(2) 46(1)
N(2) 3417(2) 6055(1) 9298(1) 39(1)
C(1) 617(2) 8896(2) 8517(2) 41(1)
C(2) -927(3) 9958(2) 8537(2) 46(1)
C(3) -2020(3) 9913(2) 7771(2) 41(1)
C(4) -2656(2) 8844(1) 8060(1) 34(1)
C(5) -2130(2) 8253(1) 9093(1) 32(1)
C(6) -99(2) 7841(1) 8895(1) 31(2)
C(7) -2770(2) 9132(2) 9948(1) 41(1)
C(8) 761(2) 7091(1) 7920(1) 31(2)
C(9) 599(2) 6046(2) 7777(1) 38(1)
C(10) 1582(3) 5496(2) 6813(2) 51(1)
C(11) 2687(3) 6004(2) 6031(2) 58(1)
C(12) 2835(3) 7068(2) 6159(2) 54(1)
C(13) 1848(2) 7619(2) 7117(1) 39(1)
C(14) 297(2) 7236(2) 9964(1) 40(1)
C(15) 2187(3) 6906(2) 10058(2) 47(1)
C(16) 4805(2) 6268(2) 8469(2) 41(1)
C(17) 5694(2) 5184(1) 7897(1) 37(1)
C(18) 7165(3) 4915(2) 7037(2) 53(1)
C(19) 7685(3) 3824(2) 6669(2) 60(1)
C(20) 6756(3) 3040(2) 7148(2) 56(1)
C(21) 5289(3) 3306(2) 8027(2) 44(1)
C(22) 4788(2) 4400(1) 8388(1) 35(1)
C(23) 3341(2) 4947(1) 9319(1) 37(2)
C(24) 3188(3) 9211(2) 7024(2) 61(1)
C(25) 2765(2) 10311(2) 6364(2) 42(1)
C(26) 3335(3) 11209(2) 6536(2) 53(1)

C(27) 3032(4) 12203(2) 5910(3) 70(1)



C(28) 2135(4) 12316(2) 5121(3) 80(1)
C(29) 1535(4) 11451(3) 4968(2) 71(1)
C(30) 1856(3) 10443(2) 5572(2) 55(1)




Table 3.  Bond lengths [A] and angles [°] for jw412_Om.
0(1)-C(2) 1.458(3)
O(1)-C(7) 1.362(3)
0O(2)-C(7) 1.198(2)
O(3)-C(16) 1.204(2)
O(4)-C(23) 1.204(2)
N(1)-C(1) 1.464(3)
N(1)-C(13) 1.384(3)
N(1)-C(24) 1.461(2)
N(2)-C(15) 1.465(2)
N(2)-C(16) 1.391(3)
N(2)-C(23) 1.386(2)
C(1)-C(2) 1.533(3)
C(1)-C(6) 1.558(2)
C(2)-C(3) 1.519(3)
C(3)-C(4) 1.530(2)
C(4)-C(5) 1.538(2)
C(5)-C(6) 1.555(2)
C(5)-C(7) 1.510(2)
C(6)-C(8) 1.5202(19)
C(6)-C(14) 1.547(2)
C(8)-C(9) 1.375(2)
C(8)-C(13) 1.397(2)
C(9)-C(10) 1.400(2)
C(10)-C(11) 1.379(4)
C(11)-C(12) 1.389(4)
C(12)-C(13) 1.395(3)
C(14)-C(15) 1.526(3)
C(16)-C(17) 1.492(3)
C(17)-C(18) 1.377(3)
C(17)-C(22) 1.382(2)
C(18)-C(19) 1.387(4)
C(19)-C(20) 1.390(4)
C(20)-C(21) 1.389(3)
C(21)-C(22) 1.388(3)
C(22)-C(23) 1.491(2)
C(24)-C(25) 1.513(3)



C(25)-C(26)
C(25)-C(30)
C(26)-C(27)
C(27)-C(28)
C(28)-C(29)
C(29)-C(30)

C(7)-0(1)-C(2)
C(13)-N(1)-C(1)
C(13)-N(1)-C(24)
C(24)-N(1)-C(1)
C(16)-N(2)-C(15)
C(23)-N(2)-C(15)
C(23)-N(2)-C(16)
N(1)-C(1)-C(2)
N(1)-C(1)-C(6)
C(2)-C(1)-C(6)
0(1)-C(2)-C(1)
0(1)-C(2)-C(3)
C(3)-C(2)-C(1)
C(2)-C(3)-C(4)
C(3)-C(4)-C(5)
C(4)-C(5)-C(6)
C(7)-C(5)-C(4)
C(7)-C(5)-C(6)
C(5)-C(6)-C(2)
C(8)-C(6)-C(2)
C(8)-C(6)-C(5)
C(8)-C(6)-C(14)
C(14)-C(6)-C(1)
C(14)-C(6)-C(5)
O(1)-C(7)-C(5)
0(2)-C(7)-0(2)
0(2)-C(7)-C(5)
C(9)-C(8)-C(6)
C(9)-C(8)-C(13)
C(13)-C(8)-C(6)
C(8)-C(9)-C(10)

1.388(3)
1.387(3)
1.381(4)
1.380(5)
1.358(5)
1.381(4)

113.20(13)
110.00(14)
123.09(19)
118.81(19)
123.67(16)
124.30(17)
112.03(15)
111.55(16)
106.19(13)
109.32(14)
106.51(16)
108.14(16)
113.00(15)
108.75(14)
109.32(13)
111.25(13)
107.16(13)
106.12(13)
107.37(13)
102.68(13)
111.99(12)
112.65(13)
114.70(13)
107.41(13)
113.09(15)
118.20(16)
128.68(19)
129.13(15)
121.54(15)
109.32(14)
118.72(17)



C(11)-C(10)-C(9) 119.80(19)

C(10)-C(11)-C(12) 121.89(17)
C(11)-C(12)-C(13) 118.28(18)
N(1)-C(13)-C(8) 111.68(16)
N(1)-C(13)-C(12) 128.58(18)
C(12)-C(13)-C(8) 119.74(18)
C(15)-C(14)-C(6) 118.42(16)
N(2)-C(15)-C(14) 114.68(14)
0(3)-C(16)-N(2) 125.48(19)
0(3)-C(16)-C(17) 128.76(19)
N(2)-C(16)-C(17) 105.76(14)
C(18)-C(17)-C(16) 130.04(17)
C(18)-C(17)-C(22) 121.76(18)
C(22)-C(17)-C(16) 108.20(15)
C(17)-C(18)-C(19) 117.0(2)

C(18)-C(19)-C(20) 121.3(2)

C(21)-C(20)-C(19) 121.6(2)

C(22)-C(21)-C(20) 116.40(18)
C(17)-C(22)-C(21) 121.84(17)
C(17)-C(22)-C(23) 107.73(15)
C(21)-C(22)-C(23) 130.40(16)
0(4)-C(23)-N(2) 124.98(18)
0(4)-C(23)-C(22) 128.80(16)
N(2)-C(23)-C(22) 106.20(14)
N(1)-C(24)-C(25) 114.59(17)
C(26)-C(25)-C(24) 119.21(19)
C(30)-C(25)-C(24) 122.05(19)
C(30)-C(25)-C(26) 118.7(2)

C(27)-C(26)-C(25) 120.2(2)

C(28)-C(27)-C(26) 120.2(3)

C(29)-C(28)-C(27) 119.8(2)

C(28)-C(29)-C(30) 120.7(3)

C(29)-C(30)-C(25) 120.3(2)

Symmetry transformations used to generate equivalent atoms:



Table 4. Anisotropic displacement parameters  (A2x 103) for jw412_0m. The anisotropic

displacement factor exponent takes the form: -2x2[ h2a*2U + ... +2hka*b* U1?2]

Ull U22 U33 U23 U13 U12
o(1) 57(1) 45(1) 61(1) -22(1) -20(1) -3(1)
0(2) 50(1) 62(1) 43(1) -15(1) -11(1) 6(1)
0(3) 45(1) 38(1) 94(1) 9(1) -32(1) -16(1)
0(4) 39(1) 50(1) 50(1) 11(1) -4(1) -9(1)
N(1) 27(1) 45(1) 64(1) 7(1) -12(1) -12(1)
N(2) 30(1) 36(1) 48(1) -1(1) -17(1) -1(1)
c(1) 35(1) 40(1) 56(1) -4(1) -22(1) -11(1)
c(2) 44(1) 33(1) 66(1) -8(1) -20(1) -9(1)
c@) 33(1) 36(1) 51(1) 2(1) -14(1) -3(1)
C(4) 29(1) 36(1) 36(1) -4(1) -13(1) -4(1)
C(5) 26(1) 35(1) 33(1) -5(1) -8(1) -3(1)
C(6) 25(1) 34(1) 34(1) -6(1) -11(1) -2(1)
c(7) 32(1) 48(1) 36(1) -11(2) -13(1) 9(1)
C(8) 21(1) 39(1) 32(1) -5(1) -8(1) -3(1)
C(9) 29(1) 41(1) 43(1) -9(1) -10(1) -4(1)
C(10) 40(1) 54(1) 55(1) -24(1) -15(1) 4(1)
C(11) 39(1) 82(2) 37(1) -21(1) -6(1) 10(1)
C(12) 31(1) 76(1) 38(1) 2(1) 0(1) -1(1)
C(13) 22(1) 50(1) 40(1) 3(1) -10(1) -5(1)
C(14) 33(1) 45(1) 35(1) 7(2) -12(1) 4(1)
C(15) 43(1) 47(1) 49(1) -10(1) -26(1) 5(1)
C(16) 31(1) 38(1) 59(1) 8(1) -25(1) -9(1)
c(17) 28(1) 39(1) 45(1) 8(1) -14(1) 7(1)
C(18) 36(1) 60(1) 54(1) 16(1) -10(1) -10(1)
C(19) 46(1) 67(1) 45(1) 2(1) -2(1) 5(1)
C(20) 63(1) 48(1) 47(1) -5(1) -15(1) 2(1)
c(21) 46(1) 37(1) 49(1) 2(1) -18(1) 7(1)
C(22) 30(1) 36(1) 39(1) 5(1) -14(1) -6(1)
C(23) 28(1) 39(1) 41(1) 5(1) -14(1) -4(1)
C(24) 33(1) 62(1) 91(2) 26(1) -25(1) -21(1)
C(25) 29(1) 49(1) 46(1) 2(1) -6(1) -12(1)
C(26) 42(1) 57(1) 57(1) -4(1) 7(0) -17(1)

c(27) 60(2) 47(0) 90(2) -2(1) 7(1) 17(2)



C(28) 56(2) 66(2) 78(2) 31(1) 13(1) 0(1)
C(29) 57(1) 100(2) 37(1) 15(1) -5(1) -6(1)
C(30) 48(1) 70(1) 48(1) -5(1) -13(1) -14(1)




Table 5. Torsion angles [°] for jw412_0m.

0(1)-C(2)-C(3)-C(4) -61.50(18)
0(3)-C(16)-C(17)-C(18) 1.9(3)
0(3)-C(16)-C(17)-C(22) -178.79(18)
N(1)-C(1)-C(2)-0(1) 174.33(13)
N(1)-C(1)-C(2)-C(3) 55.7(2)
N(1)-C(1)-C(6)-C(5) -117.44(14)
N(1)-C(1)-C(6)-C(8) 0.75(16)
N(1)-C(1)-C(6)-C(14) 123.29(15)
N(1)-C(24)-C(25)-C(26) 138.2(2)
N(1)-C(24)-C(25)-C(30) -43.3(3)
N(2)-C(16)-C(17)-C(18) -178.05(18)
N(2)-C(16)-C(17)-C(22) 1.25(18)
C(1)-N(1)-C(13)-C(8) 4.0(2)
C(1)-N(1)-C(13)-C(12) -177.09(18)
C(1)-N(1)-C(24)-C(25) -95.8(3)
C(1)-C(2)-C(3)-C(4) 56.1(2)
C(1)-C(6)-C(8)-C(9) -179.20(16)
C(1)-C(6)-C(8)-C(13) 1.54(16)
C(1)-C(6)-C(14)-C(15) -51.5(2)
C(2)-0(1)-C(7)-0(2) -177.26(17)
C(2)-0(1)-C(7)-C(5) 4.6(2)
C(2)-C(1)-C(6)-C(5) 3.03(18)
C(2)-C(1)-C(6)-C(8) 121.22(15)
C(2)-C(1)-C(6)-C(14) -116.24(16)
C(2)-C(3)-C(4)-C(5) 5.7(2)
C(3)-C(4)-C(5)-C(6) -63.63(17)
C(3)-C(4)-C(5)-C(7) 51.95(18)
C(4)-C(5)-C(6)-C(1) 57.50(16)
C(4)-C(5)-C(6)-C(8) -54.48(17)
C(4)-C(5)-C(6)-C(14) -178.66(12)
C(4)-C(5)-C(7)-O(1) -60.85(18)
C(4)-C(5)-C(7)-0(2) 121.3(2)
C(5)-C(6)-C(8)-C(9) -64.3(2)
C(5)-C(6)-C(8)-C(13) 116.43(15)
C(5)-C(6)-C(14)-C(15) -170.70(14)

C(6)-C(1)-C(2)-0(1) 57.19(17)



C(6)-C(1)-C(2)-C(3)
C(6)-C(5)-C(7)-0(1)
C(6)-C(5)-C(7)-0(2)
C(6)-C(8)-C(9)-C(10)
C(6)-C(8)-C(13)-N(1)
C(6)-C(8)-C(13)-C(12)
C(6)-C(14)-C(15)-N(2)
C(7)-0(1)-C(2)-C(1)
C(7)-0(1)-C(2)-C(3)
C(7)-C(5)-C(6)-C(1)
C(7)-C(5)-C(6)-C(8)
C(7)-C(5)-C(6)-C(14)
C(8)-C(6)-C(14)-C(15)
C(8)-C(9)-C(10)-C(11)
C(9)-C(8)-C(13)-N(1)
C(9)-C(8)-C(13)-C(12)
C(9)-C(10)-C(11)-C(12)
C(10)-C(11)-C(12)-C(13)
C(11)-C(12)-C(13)-N(1)
C(11)-C(12)-C(13)-C(8)
C(13)-N(1)-C(1)-C(2)
C(13)-N(1)-C(1)-C(6)
C(13)-N(1)-C(24)-C(25)
C(13)-C(8)-C(9)-C(10)
C(14)-C(6)-C(8)-C(9)
C(14)-C(6)-C(8)-C(13)
C(15)-N(2)-C(16)-0(3)
C(15)-N(2)-C(16)-C(17)
C(15)-N(2)-C(23)-0(4)
C(15)-N(2)-C(23)-C(22)
C(16)-N(2)-C(15)-C(14)
C(16)-N(2)-C(23)-0(4)
C(16)-N(2)-C(23)-C(22)
C(16)-C(17)-C(18)-C(19)
C(16)-C(17)-C(22)-C(21)
C(16)-C(17)-C(22)-C(23)
C(17)-C(18)-C(19)-C(20)
C(17)-C(22)-C(23)-O(4)

-61.4(2)
58.09(18)
-119.8(2)

-177.73(16)

-3.49(19)
177.52(15)
-64.8(2)
-64.17(18)
57.6(2)
-58.72(16)

-170.70(13)

65.12(17)
65.5(2)
0.1(3)

177.19(15)
-1.8(3)
-1.3(3)
1.0(3)

-178.23(18)

0.6(3)

-121.86(16)

-2.85(18)
118.7(2)
1.4(3)
56.9(2)

-122.37(16)

0.5(3)

-179.53(14)

-3.5(3)
178.06(14)
114.9(2)
176.41(16)
-2.07(18)

-179.65(19)

179.27(16)
-2.47(17)
0.1(3)

-175.59(18)



C(17)-C(22)-C(23)-N(2)
C(18)-C(17)-C(22)-C(21)
C(18)-C(17)-C(22)-C(23)
C(18)-C(19)-C(20)-C(21)
C(19)-C(20)-C(21)-C(22)
C(20)-C(21)-C(22)-C(17)
C(20)-C(21)-C(22)-C(23)
C(21)-C(22)-C(23)-O(4)
C(21)-C(22)-C(23)-N(2)
C(22)-C(17)-C(18)-C(19)
C(23)-N(2)-C(15)-C(14)
C(23)-N(2)-C(16)-0(3)
C(23)-N(2)-C(16)-C(17)
C(24)-N(1)-C(1)-C(2)
C(24)-N(1)-C(1)-C(6)
C(24)-N(1)-C(13)-C(8)
C(24)-N(1)-C(13)-C(12)
C(24)-C(25)-C(26)-C(27)
C(24)-C(25)-C(30)-C(29)
C(25)-C(26)-C(27)-C(28)
C(26)-C(25)-C(30)-C(29)
C(26)-C(27)-C(28)-C(29)
C(27)-C(28)-C(29)-C(30)
C(28)-C(29)-C(30)-C(25)
C(30)-C(25)-C(26)-C(27)

2.81(18)
-1.4(3)
176.90(16)
-1.2(4)
1.0(3)
0.3(3)

-177.55(18)

2.5(3)

-179.13(17)

1.1(3)
-65.2(2)

-179.36(16)

0.59(18)
88.45(19)

-152.53(16)

152.17(18)
-28.9(3)
177.1(2)
-178.3(2)
1.1(4)
0.23)
0.6(4)
-1.9(4)
1.5(4)
-1.4(3)

Symmetry transformations used to generate equivalent atoms:
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Experimental Section:

A colorless block crystal with dimensions 0.37 x 0.26 x 0.24 mm was mounted on a glass
fiber using very small amount of paratone oil.

Data were collected using a Bruker CCD (charge coupled device) based diffractometer
equipped with an Oxford Cryostream low-temperature apparatus operating at 173 K. Data were
measured using omega and phi scans of 0.5° per frame for 10 s. The total number of images was
based on results from the program COSMO® where redundancy was expected to be 4.0 and
completeness to 0.83 A to 100%. Cell parameters were retrieved using APEX Il software” and
refined using SAINT on all observed reflections. Data reduction was performed using the SAINT
software” which corrects for Lp. Scaling and absorption corrections were applied using SADABS"
multi-scan technique, supplied by George Sheldrick. The structures are solved by the direct
method using the SHELXS-97 program and refined by least squares method on F?, SHELXL-97°,
which are incorporated in OLEX2.

The structure was solved in the space group P2,/n(# 14).  All non-hydrogen
atoms are refined anisotropically. Hydrogens were calculated by geometrical methods and
refined as a riding model. All drawings are done at 50% ellipsoids.

Acknowledgement. The CCD based x-ray diffractometer at Michigan State University

were upgraded and/or replaced by departmental funds.
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The following are 50% thermal ellipsoidal drawings of the molecule in the asymmetric cell with

various amount of labeling.
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This is a drawing of the packing along the b-axis.



Table 1 Crystal data and structure refinement for jw512

Identification code
Empirical formula
Formula weight
Temperature/K

Crystal system

Space group

a/A

b/A

c/A

a/°

B/

v/°

Volume/A3

VA

Peacmg/mm’

m/mm™*

F(000)

Crystal size/mm?

20 range for data collection
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [I>=20 ()]

Final R indexes [all data]

Largest diff. peak/hole / e A*

JW512
C3OH26N204
478.53
173.15
monoclinic
P2:/n
13.0202(8)
10.2694(7)
18.7419(12)
90.00
105.5710(10)
90.00
2414.0(3)

4

1.317

0.088

1008.0

0.366 x 0.26 x 0.242
4.42 to 50.76°

-15<h<15,-12<k<12,-22<1<22

19250

4414[R(int) = 0.0293]
4414/0/325

1.024

R, = 0.0405, wR, = 0.0929
Ry = 0.0535, wR, = 0.0999
0.30/-0.17



Table 2 Fractional Atomic Coordinates (><104) and Equivalent Isotropic Displacement Parameters
(AZX103) for jw51. U, is defined as 1/3 of of the trace of the orthogonalised U, tensor.

Atom X y z U(eq)

02 962.4(11) 8644.4(13) 4610.6(7) 51.6(4)
o1 532.1(10) 6722.6(11) 5007.7(6) 40.3(3)
03 5008.8(11) 4178.3(13) 7114.3(7) 51.6(3)
04 2884.4(11) 3518.9(18) 4784.1(8) 72.9(5)
N1 -39.2(10) 5869.9(13) 6770.4(7) 32.5(3)
c1 1716.1(12) 6668.0(14) 6207.2(9) 29.5(3)
Ci4 2683.2(13) 6093.9(15) 5987(1) 34.8(4)
N2 3761.9(11) 4097.4(13) 5974.7(8) 35.0(3)
c23 4755.0(13) 3864.8(15) 6471.3(9) 33.2(4)
C20 -1364.5(14) 1871.6(18) 7878.5(10) 44 .3(5)
C19 -1786.1(14) 2945.3(18) 8139.6(9) 40.7(4)
C18 -1646.5(13) 4171.6(18) 7875.0(9) 38.7(4)
C17 -1088.9(13) 4338.8(17) 7345.0(9) 36.0(4)
C16 -979.2(13) 5707.2(17) 7040.8(10) 38.9(4)
c3 -242.9(13) 6471.1(15) 6037.3(9) 32.9(4)
c2 677.7(13) 6098.1(15) 5726.4(9) 32.7(4)
C15 2860.4(15) 4663.0(16) 6193.7(11) 43.7(4)
C30 3675.6(14) 3515.7(19) 5296.5(10) 43.0(4)
C29 4726.9(13) 2892.1(18) 5351.1(9) 37.8(4)
C28 5078.2(16) 2150(2) 4852.8(10) 56.2(6)
c27 6112.1(16) 1669(2) 5075.7(11) 51.7(5)
ca -398.1(13) 7958.1(16) 6028.5(10) 36.0(4)
c5 646.2(13) 8724.8(15) 6251.7(9) 34.9(4)
c6 1504.8(13) 8095.9(15) 5935.1(9) 33.8(4)
c7 1014.9(14) 7912.1(17) 5118.1(10) 38.6(4)
c8 1817.9(12) 6510.0(14) 7029.4(9) 29.5(3)
C13 2769.1(13) 6792.4(16) 7549.1(10) 36.7(4)
C12 2898.0(15) 6646.7(16) 8299.3(10) 43.3(4)
Cc11 2048.5(15) 6194.1(16) 8539.9(10) 42.1(4)
C10 1082.9(14) 5926.7(15) 8043.1(9) 36.6(4)
c9 938.2(13) 6105.5(14) 7279.6(9) 29.6(3)
C24 5377.0(12) 3129.4(15) 6047.8(9) 30.9(4)
C26 6760.8(14) 1929.9(19) 5762.3(11) 46.5(5)
C25 6407.6(14) 2672.3(19) 6263.7(10) 42.8(4)

c22 -686.9(14) 3246.7(17) 7075.3(10) 40.5(4)



c21 -817.6(14) 2017.4(18) 7344.7(10) 43.3(4)

Table 3 Anisotropic Displacement Parameters (Azxm?') for jw51. The Anisotropic displacement
factor exponent takes the form: -an[hza*2U11+...+2hka><b><U12]

Atom U Uy, Uss Uz Uss U,

02 61.2(9) 49.6(8) 52.7(8) 19.7(7) 30.4(7) 17.1(7)
01 47.5(7) 40.2(7) 33.8(6) 1.7(5) 12.1(5) -0.6(6)
03 62.6(9) 54.6(8) 39.7(8) -13.9(6) 17.1(6) -7.1(7)
04 38.8(3) 118.4(14) 51.8(9) -13.9(9) -4.9(7) 30.9(8)
N1 27.6(7) 31.6(7) 39.9(8) 6.5(6) 11.7(6) -0.8(6)
c1 27.0(8) 24.4(8) 38.8(9) 1.4(7) 12.0(7) 0.5(6)
Cc14 35.2(9) 28.1(8) 45.3(10) 2.3(7) 17.9(8) 1.6(7)
N2 35.3(8) 31.5(7) 42.2(8) 1.5(6) 17.3(6) 8.5(6)
23 39.1(10) 28.1(8) 34.2(9) -0.1(7) 13.2(7) -3.8(7)
€20 37.7(10) 41.5(10) 48.9(11) 11.4(8) 3.1(8) -9.2(8)
19 32.8(9) 53.7(11) 34.2(9) 3.3(8) 6.4(7) -10.9(8)
c18 34.6(9) 44.9(10) 37.0(9) 0.6(8) 10.5(7) -0.3(8)
c17 29.9(9) 40.3(9) 37.8(9) 6.4(7) 8.9(7) 1.6(7)
16 30.5(9) 40.8(10) 49.1(10) 3.0(8) 16.9(8) 4.4(7)
c3 27.0(8) 33.5(9) 36.4(9) 0.9(7) 5.6(7) -1.9(7)
c2 35.5(9) 27.4(8) 35.4(9) 1.1(7) 10.1(7) 0.3(7)
C15 46.8(11) 31.6(9) 62.4(12) 4.7(8) 31.7(9) 9.1(8)
C30 33.7(10) 55.8(12) 37.9(10) 0.3(8) 6.9(8) 12.0(8)
€29 30.9(9) 49.8(10) 32.5(9) -0.2(8) 8.1(7) 9.3(8)
28 43.4(11) 87.4(16) 35(1) -14.6(10) 5.6(3) 18.0(11)
27 46.6(12) 65.9(13) 47.9(12) -3.7(10) 22.1(10) 16.9(10)
c4 32.2(9) 35.7(9) 41.3(10) 7.1(7) 11.7(7) 6.7(7)
cs 38.7(9) 25.6(8) 42.1(9) 2.2(7) 13.6(8) 6.7(7)
6 32.0(9) 24.3(8) 47.3(10) 3.7(7) 14.7(8) 0.0(7)
c7 40.1(10) 35.8(9) 45.4(10) 8.2(8) 20.9(8) 10.5(8)
c8 29.3(8) 21.2(7) 38.6(9) -0.7(6) 10.2(7) 3.9(6)
13 31.1(9) 30.0(9) 47(1) -3.2(7) 7.0(8) 3.1(7)
c12 39.7(10) 32.8(9) 48.8(11) -7.1(8) -3.3(8) 7.7(8)
c11 58.1(12) 30.3(9) 35.0(9) -0.1(7) 7.5(9) 11.2(8)
C10 44.2(10) 27.5(8) 41.1(10) 2.7(7) 16.5(8) 6.1(7)
9 32.5(9) 20.1(7) 37.5(9) 1.2(6) 11.6(7) 5.2(6)
C24 29.0(8) 33.4(9) 30.4(8) 2.6(7) 8.1(7) 0.2(7)
26 30.7(10) 61.3(12) 50.3(11) 11.9(9) 16.0(8) 13.6(9)

C25 29.4(9) 58.4(12) 37.8(10) 6.0(9) 4.2(7) 1.1(8)



c22 35.8(10) 42.8(10) 44.9(10) 8.1(8) 14.1(8) 5.8(8)
c21 36.3(10) 38.4(10) 53.0(11) 0.1(8) 7.9(8) 1.4(8)



Table 4 Bond Lengths for jw51.

Atom Atom
02 7
01 2
o1 7
03 c(C23
04 C30
N1 C16
N1 C3
N1 C9
Cl1 cCi14
Cl1 2
Cl C6
Cl c8
Cl14 C15
N2 (C23
N2 C15
N2 C30
C23 C24
C20 C19
C20 cC21
C19 cC18
Cc18 ci17

Length/A

1.200(2) €17

1.4577(19) C17

1.364(2) C3

1.2047(19) C3

1.205(2) €30
1.454(2) C29
1.464(2) C29
1.392(2) €28
1.543(2) C27
1.526(2) C4
1.553(2
1.520(2
1.521(2
1.396(2
1.464(2) C13
1.382(2) C12
1.484(2) C11
1.379(3) C10
1.383(3) C24
1.383(2) C26
1.389(2) C22

)
)
) C5
) C6
) C8
) C8
)

)

Atom Atom

Ci6
C22
C2
C4
C29
C28
C24
Cc27
C26
C5
Cé
Cc7
C13
9
C12
C11
C10
9
C25
C25
C21

Length/A

1.538(2)
1.389(2)
1.516(2)
1.540(2)
1.490(2)
1.376(2)
1.374(2)
1.388(3)
1.363(3)
1.529(2)
1.541(2)
1.504(2)
1.385(2)
1.412(2)
1.379(2)
1.382(3)
1.376(3)
1.404(2)
1.376(2)
1.381(3)
1.387(2)



Table 5 Bond Angles for jw51.

Atom Atom Atom
c7 01
Cl6 N1 C3
C9 N1 Ci16
C9 N1 C3
Ci4 C1 cC6
c2 C1 c14
C2 C1 cC6
c8 C1 (14
8 C1 (2
c8 C1 (6
C15 Cci14 c1
C23 N2 C15
C30 N2 (23
C30 N2 C15
03 (€23 N2
03 (C23 Cc24
N2 (C23 C24
C19 C20 c21
C20 C19 cC18
C19 Ci18 cC17
C18 C17 Ci16
C22 C17 cC18
C22 C17 Ci16
N1 Cl6 C17
N1 C3 Q2
N1 C3 C4
C2 C3 4
01 C2
01 C2 3
3 2
N2 C15 Ci4
04 C30 N2

Angle/’

108.27(12)
114.71(13)
118.77(14)
118.17(12)
111.00(12)
110.65(13)

96.75(12)
112.02(13)
112.34(13)
113.17(13)
112.32(13)
123.36(14)
111.81(13)
123.80(15)
125.27(15)
128.95(16)
105.74(13)
120.10(17)
119.86(16)
120.86(17)
119.76(15)
118.72(16)
121.44(15)
113.87(13)
106.94(13)
114.73(14)
111.20(13)
104.58(12)
108.90(13)
110.05(13)
112.97(14)
124.96(16)

Atom Atom Atom

C30
C30
C29
C29
C29
C28
Cc27
Cc4
C5
C6
C6
C6
Cc7
c7
c7
C8
C8
C8
C13
C12
C11
C10
Cco
9
9
C24
C24
C24
C26
C25
C22
c21

C29
C29
C30
C30
C28
c27
C28
C3
Cé
Cc1
Cc1
C5
01
Cé
Cé
Cc1
9
Cc1
Cc8
C11
C12
9
Cc8
C10
C8
c23
C25
C23
C25
C26
C17
C22

Angle/*

128.99(17)
106.04(14)
131.18(16)
108.03(14)
120.75(16)
117.70(17)
121.30(17)
113.78(13)
111.26(13)
110.62(13)
101.84(13)
106.94(13)
121.01(17)
130.29(17)
108.60(13)
120.59(14)
118.69(15)
120.70(14)
122.37(16)
118.70(16)
120.80(17)
120.77(16)
119.84(14)
121.59(14)
118.56(15)
108.25(14)
121.49(15)
130.21(15)
121.04(17)
117.70(17)
120.50(16)
119.94(17)



Table 6 Torsion Angles for jw51.

A B C D
03 C23C24C29
03 C23C24C25
04 C30C29C28
04 C30C29C24
N1 C3 C2 O1
N1 C3 C2 C1
N1 C3 C4 C5
C1 C14C15N2
Cl1 C6 C7 02
Cl1 C6 C7 01
C1 C8 Ci13cC12
Cl1 C8 C9 N1
Cl1 C8 C9 C10
Ci14C1 C2 01
Cl14C1 C2 C3
Cl14C1 C6 C5
Cil4C1 Ce C7
Ci4C1 C8 (13
Ci4C1 C8 C9
N2 C23C24C29
N2 C23C24C25
N2 C30C29C28
N2 C30C29C24
C23N2 C15C14
C23N2 C3004
C23N2 C30C29
C23C24C25C26
C20C19C18C17
C19C20C21C22
C19C18C17C16
C19C18C17C22
C18C17C16N1
C18C17C22C21
C17C22C21C20
C16N1 C3 C2
C16N1 C3 C4
C16N1 C9 C8
C16N1 C9 C10

Angle/’

174.22(17)
-3.4(3)
-1.1(4)

-178.8(2)
-177.60(12)
-63.51(16)
80.86(17)
178.82(14)
-156.94(18)
26.84(16)
-179.18(14)
-1.1(2)

177.64(13)

-73.66(15)

169.52(13)

-171.85(14)
74.76(16)
45.20(19)

-136.46(14)

-3.55(18)
178.82(17)
177.7(2)
0.0(2)
102.81(19)
176.5(2)
-2.4(2)
175.50(17)
0.3(3)
0.4(3)
177.88(16)
1.0(3)

153.82(16)

-1.6(3)

0.9(3)
-158.62(13)
77.57(17)
-167.99(14)
13.3(2)



Cl6C17C22C21
ci6C17

C3
C3
C3
C3
c2
c2
C2
C2
c2
C2
C2
C2

N1
N1
N1
ca
o1
o1
c1
c1
c1
c1
c1
c3

C15N2
C15N2
C15N2
C15N2
C30N2
C30N2
C30N2

ca
ca
ca
ca
cs5
cs5
6
6
6
6
6

C3
C3
C5
C5
Cé
Cé
Cc1
Cc1
Cc1
Cc1
Cc1

C9
C9
C5
c7
c7

C8
C10
Cé
02
Cé

C14C15

Cé
Cé
C8
C8
c4

C5
c7
C13
C9
C5

C2303

C23C24
C3004

C30C29
C2303

C23C24
Ci5C14
C30C29C28C27
C30C29C24C23
C30C29C24C25
C29C28C27C26
C29C24C25C26
C28C29C24C23
C28C29C24C25
C28C27C26C25
C27C26C25C24

C2
C2
Ccé
Ccé
Cc7
Cc7

01
Cc1
(ox}
c7
02
01

C14C15

Cc2
C2
C8
Cc8

01
C3
C13
c9

178.40(16)
131.71(15)
-21.4(2)
159.86(14)
38.84(19)
176.44(15)
0.20(17)
-69.42(18)
72.94(15)
-40.44(14)
170.48(14)
-11.18(19)
-40.65(19)
-5.5(3)
172.40(14)
7.8(3)
171.05(15)
174.23(17)
3.64(18)
-89.8(2)
-178.3(2)
2.18(19)
179.93(16)
-0.4(3)
-1.9(3)
175.78(18)
2.1(3)
0.6(3)
0.5(3)
-51.64(17)
62.45(17)
-58.32(18)
51.78(17)
87.0(2)
-89.26(15)
175.63(15)
41.82(14)
-75.00(14)
-81.21(17)
97.13(16)



C7 01C2 Cc1
C7 01 C2 C3
C8 C1 C14cCi15
C8 C1 C2 01
C8 C1 C2 C3
C8 C1 C6 C5
C8 C1 C6 C7
C8 Cl13Ci12cC11
C13C8 C9 N1
C13C8 C9 C10
Ci13C12cC11C10
Ci12C11C10C9
C11C10C9 N1
Cl11C10C9 C8
C9 N1 Ci1eC17
C9 N1 C3 C2
C9 N1 C3 C4
C9 C8 Ci13cC12
C24C29C28C27
C22C17C16N1
C21C20C19C18

-28.02(16)
89.59(15)
56.79(19)
160.31(12)
43.49(17)
-44.90(18)
-158.29(13)
0.4(2)
177.24(13)
-4.0(2)
-1.72)
0.1(2)
-178.45(14)
2.8(2)
-80.58(18)
53.47(18)
-70.34(18)
2.4(2)
-0.9(3)
-29.4(2)

-1.0(3)



Table 7 Hydrogen Atom Coordinates (Ax10*) and Isotropic Displacement Parameters (A”x10°)

for jw51.

Atom X y z U(eq)

H14A 2570 6190 5446 42
H14B 3330 6593 6237 42
H20 -1450 1030 8066 53
H19 -2172 2843 8500 49
H18 -1936 4909 8058 46
H16A -1621 5895 6631 47
H16B -953 6353 7437 47
H3 -907 6075 5713 39
H2 730 5131 5684 39
H15A 2987 4571 6736 52
H158B 2206 4169 5953 52
H28 4629 1972 4373 67
H27 6372 1149 4743 62
H4A -802 8228 5524 43
H4B -832 8185 6371 43
H5A 906 8758 6799 42
H5B 516 9629 6067 42
H6 2174 8624 6041 41
H13 3354 7098 7383 44
H12 3558 6853 8644 52
H11 2132 6066 9054 51
H10 508 5618 8219 44
H26 7467 1596 5898 56
H25 6861 2861 6741 51
H22 -320 3342 6704 49

H21 -532 1276 7163 52



