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Crystallographic Data?
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Table 1 (continued)

Goodness-of -fit? 2.8
Max. shift:esd in final least-squares cycle 0.03
Final Ap (e/A% max.; min. 0.85°; -0.44

2An Enraf-Nonius CAD-4 diffractometer (Cu-K o, radiation, incident-beam graphite monochromator) was
used for al measurements.

R=D NIE [-[F [ 11X B [sR=IX W By | - B DY, wl [ 1" w=
Us’(| E, ) D, wA*(A=| F, |- | F, |) wasminimized; Goodness-of-fit =[ > wA%(N
N 3)]1/2_

parameter

°|_ocated 1.64 A from S(10).

observations ~



Table2

Non-hydrogen Atom Fractional Coordinates and Equivalent Isotropic Thermal Parametersfor (7), with
Estimated Standard Deviations in Parentheses

Atom X y Z B, (A%

N() 0.1251(12) 0.3518(5) -0.0361(8) 5.5(2)
C(2) 02897(14) 0.3900(7)  -0.0342(10) 6.6(3)
C(3) 0.3215(14) 04273(7)  -0.1411(10) 5.8(3)
C(3a) 0.1777(14) 0.3846(6)  -0.2275(9)  5.1(2)
C(4) 0.1002(18) 0.4313(8)  -0.3405(11) 7.4(3)
C(5) -0.0394(19) 0.4975(8)  -0.3212(11) 7.9(3)
C(6) -0.2087(15) 0.4628(7)  -0.2614(10) 5.8(3)
C(7) -0.1341(12) 0.4286(5)  -0.1432(8) 4.3(2)
C(7a) 0.0211(13) 0.3622(5) -0.1509(8)  4.0(2)
C(8) 00461(22) 03103(7) 0.0639(11) 8.7(4)
O(9) -0.1860(10) 0.4491(4)  -0.0554(6) 5.7(2)
S(10) 0.6031(5)  0.3112(2) 02947(3)  6.13(7)
O(11) 0.8115(15) 0.3243(7)  0.3369(15) 16.3(5)
O(12) 0.5506(15) 0.3715(6)  0.2154(8)  10.3(3)
O(13) 0.5831(14) 0.2276(5)  0.2877(10)  10.5(3)
C(14) 05317(22) 0.3415(8)  0.4260(12) 8.7(4)
F(15) 0.5531(20) 0.2929(7)  0.5060(8)  16.3(4)
F(16) 0.5228(16) 0.4165(5)  0.4495(8)  12.6(3)
F(17) 0.3223(16) 0.3274(7)  0.4065(11)  16.4(4)



Table3

Anisotropic Temperature Factor Parameters? (x10°) for (7), with Estimated Standard Deviationsin

Parentheses
Atom U,
N() 75(6)

F(17) 188(9)

“In the form: exp[-2n*(U ;h’a*? + U, k’b*? + Uy,f°c*? + 2U  hkar b* + 2U,;hra*c* + 2U,.k/b*c*)]

144(8)
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181(9)

g33

86(6)
115(9)
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ng

8(4)
16(5)
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-4(4)
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10(4)
5(2)

33(6)
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19(8)
6(10)
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32(7)

g13 g23
-1(5) 11(4)
-36(6) -11(7)
9(5) 6(6)
10(5) -25(5)
37(6) 9(7)
29(7) 37(7)
1(6) 17(6)
2(4) 2(5)
-4(5) -2(4)
-19(8) 35(7)
14(3) -6(4)
0(2) 6(1)
-47(8) 99(9)

-1(6) 43(6)
27(7) -27(6)
12(9) 24(7)
8(7) 55(6)
10(7) -48(5)
89(8) 35(9)



Table4

Hydrogen Atom Fractional Coordinates® and I sotropic Thermal Parametersfor (7)

Atom X y z B(A?
H(2) 0.3837 0.3923 0.0367 6.6
H(3A) 0.4613 0.4172 -0.1617 5.8
H(3B) 0.2952 0.4903 -0.1388 5.8
H(3a) 0.2430 0.3356 -0.2667 5.1
H(4A) 0.0361 0.3910 -0.3966 7.4
H(4B) 0.2108 0.4563 -0.3754 7.4
H(5A) -0.0901 0.5230 -0.4021 7.9
H(5B) 0.0287 0.5428 -0.2677 7.9
H(6A) -0.2752 0.4163 -0.3133 5.8
H(6B) -0.3073 0.5004 -0.2503 5.8
H(7a) -0.0545 0.3110 -0.1851 40
H(8A) -0.0876 0.2854 0.0358 8.7
H(8B) 0.1389 0.2635 0.0956 8.7
H(8C) 0.0314 0.3528 0.1308 8.7

#Hydrogen atoms bear the same labels as the atoms to which they are bonded and were assigned the
equivalent isotropic thermal parameters of these atoms.



Table5
Interatomic Distances (A) and Angles (deg.) in (7), with Estimated Standard Deviations in Parentheses
@ Bond Lengths

N(1)-C(2) 1.318(13)  C(7)-C(7a) 1.553(12)
N(1)-C(73) 1.456(12)  C(7)-O(9) 1.157(12)
N(1)-C(8) 1.491(16)  S(10)-O(11) 1.518(11)
C(2)-C(3) 1.410(16)  S(10)-0(12) 1.371(10)
C(3)-C(3a) 1519(14)  S(10)-O(13) 1.380(9)
C(3a)-C(4) 1.560(16)  S(10)-C(14) 1.711(15)
C(3a)-C(7a) 1.524(14)  C(14)-F(15) 1.215(17)
C(4)-C(5) 1.497(19)  C(14)-F(16) 1.262(16)
C(5)-C(6) 1.545(18)  C(14)-F(17) 1.491(19)
C(6)-C(7) 1.516(14)

(b Bond Angles

C(2-N()-C(7a)  109(1) N(1)-C(7a)-C(7)  109(1)
C(2)-N(1)-C(8) 127(1) C(33)-C(7a-C(7)  115(2)
C(7a)-N(1)-C®)  124(1) O(11)-5(10)-0(12)  108(1)
N(1)-C(2)-C(3) 114(2) O(11)-S(10)-0(13)  105(1)
C(2)-C(3)-C(33  103(2) O(11)-S(10)-C(14)  92(1)

C(3)-C(33)-C(4)  118(2) 0(12)-S(10)-0(13)  131(2)
C(3)-C(33)-C(7a)  102(1) 0(12)-S(10)-C(14)  107(1)
C(4)-C(33)-C(78)  113(2) 0(13)-S(10)-C(14)  108(1)
C(3a)-C(4)-C(5)  114(1) S(10)-C(14)-F(15)  117(1)
C(4)-C(5)-C(6) 110(2) S(10)-C(14)-F(16)  120(1)
C(5)-C(6)-C(7) 109(1) S(10)-C(14)-F(17)  101(1)
C(6)-C(7)-C(7a)  113(1) F(15)-C(14)-F(16)  119(1)
C(6)-C(7)-0(9) 124(1) F(15)-C(14)-F(17)  93(2)

C(7a-C(n-0©9)  123(1) F(16)-C(14)-C(17)  97()

N(1)-C(7a)-C(3a) 103(1)
(© Torsion Angles?

C(72)-N(1)-C(2)-C(3) -2(2) C(4)-C(5)-C(6)-C(7) 62(1)
C(8)-N(1)-C(2)-C(3) -177(2) C(5)-C(6)-C(7)-C(73) -57(1)
C(2)-N(1)-C(78)-C(3a) 20(1) C(5)-C(6)-C(7)-0(9) 123(1)
C(2)-N(1)-C(78)-C(7) -102(2) C(6)-C(7)-C(7a)-N(2) 162(1)
C(8)-N(1)-C(78)-C(3a) -164(1) C(6)-C(7)-C(7a)-C(32) 47()
C(8)-N(1)-C(7a)-C(7) 73(1) 0(9)-C(7)-C(72)-N(1) -18(1)
N(1)-C(2)-C(3)-C(3a) -18(1) 0(9)-C(7)-C(74)-C(33) -133(1)
C(2)-C(3)-C(3a)-C(4) 153(1) O(11)-S(10)-C(14)-F(15)  -76(1)
C(2)-C(3)-C(3a)-C(7a) 28(1) O(11)-S(10)-C(14)-F(16)  80(1)
C(3)-C(3a)-C(4)-C(5) 74(1) O(11)-S(10)-C(14)-F(17)  -176(1)
C(72)-C(38)-C(4)-C(5) 45(1) O(12)-S(10)-C(14)-F(15)  175(1)
C(3)-C(3a)-C(7a)-N(2) -29(1) 0(12)-S(10)-C(14)-F(16)  -29(1)
C(3)-C(3a)-C(78)-C(7) 89(1) O(12)-S(10)-C(14)-F(17)  75(1)
C(4)-C(3a)-C(72)-N(2) -157(2) 0(13)-5(10)-C(14)-F(15)  30(1)
C(4)-C(3a)-C(78)-C(7) -39(1) O(13)-S(10)-C(14)-F(16)  -175(1)
C(32)-C(4)-C(5)-C(6) -56(1) 0(13)-S(10)-C(14)-F(17)  -70(1)

#Thetorsion angle A-B-C-D is defined as positive if, when viewed aong the B-C bond, atom A must be
rotated clockwise to eclipse atom D.



Table6
Observed and Calculated Structure Amplitudes (xI0) for (7)
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