Table|S., Crystal data and structure refinement for "1 . : r

Identification’code
Empirical.fo:mula .
Formula weight

" Temperatu;e
"Wavelength

rCrystal system -
SPAcg-group

Unit cell dimensions

VO;ume, z

Density (calculated)
Absbrption_coefficien;' '
F(000) |
Crystal:éize'

>0 Qange for daté.collection
Limiting inAicés |

" Reflections colléctea
Independent reflections
Completeness to é ='22.50°.
Max. and min. transmission

Refinement method

Data / restraints /'parametets

Goodness-of-fit on F
Final R indices [I>26(I)]
R indices (all_data)

Largest diff. peak and hole
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ingg

CieH16F3N03 .
327.30

293(2) K

0.71073 A

monoclinic

P2(i)/n

a = 10.709(2) A alpha = 90°
'20.857(4) A Dbeta = 93.70(3)°

-14.065(3) A gamma = 90°

3;35;0(11) A, s
i.387 g/cm3

0.119 mm -

1360

0.45 x 0.45 x 0.45 mmr<

2.14 to 22.50°

'-11 <=h <11, 0 <k <22, 0 =1 15

4290

4097 (R, = 0.0301)
99.8 3

0.9485 and 0.9485

Full-matrix least-squares on F

4097 /-0 [ 424

1.025
Rl = 0.0765, wR2 = 0.1601
Rl = 0.1476, WR2 = 0.2006

0.533 and -0.446 eh?
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Table3S. Atomic coordinates { x 104] and equivalent isotropic
displacement parameters [A? x 103] for 1. U(eq) is defined as . f

/ F

one third of the trace of the orthogonalized Uij tensor.

x . y : .z . U(eq)
o(1l) © 5388(4) - 1789(2) 3471(3) 54(1)
o(2) 6312(5) 837(2) 4479 (3) . 83(2)
o(3) . 5793(5) - .. -3(2) 3558(4) 91(2)
o(1°) 1693(4) 3407(2) 4655 (3) . 55(1)
0(3') 2286(5) '5060(2) - 4745(4) 112(2)
o(2’). - 3227(4) 4225(2) " 5432(3) 68(1)
N(1) 4578 (4) 1348(2) 1912(3) 43(1)
N(1°) ' 1070(4) 3681(2) 2967(3) 47(1)
F(1) , © 8423(5) © =72(3) 4546 (4) 145(2)
CF(2) ~7410(5) 23(2) 5721(3) = 136(2)
F(3) 7088(5) ~749(2) 4795(4) - 145(2)
F(1') " 3158(8) . 5215(4) 6846(5) . 258(5)
F(2") 3775(8) 5804(2) - 5852(5) 224(5)
F(3') 4785(6)  5066(3) - 6332(5)  159(3)
c(1) 5512(6) 1 2421(3) 2088(4) 53(2)
c(2) 6136(7) 2982(3) 2271(4) 82(2)
- C(3) 5761(9) 3533(4) 1749(6) 103(3)
c(4) 4810(9) 3525(3) 1069(5) . 90(3)
c(5) 3127(8) 2858 (4) 180(5) 82(2)
C(6) 2595(7) 2268(4) 58(5) 88(2)
c(7) . 3010(6) 1724(3) 598(5) - - 72(2)
c(8) 3975(5) 1821(3) 0 1247(4) 46(1)
c(9) 4538(5) .~ 2419(3) 1385(4) 48(2)
c(10) 4131(7) 2952(3) 853(5) 66(2)
Cc(11) . 5695(5) 1770(3) - 2542(4) 47(1)
©(12) _ - 6968(5) 1485(3) 2430(5) 72(2) .
C(13) 5095(5) 799(3) - 1373(4) 60(2)
‘c(l4) . 3648(6) 1094(3) . 2560(4) ©69(2)
c(15) © 6354(6) © 269(3) 4225(4) ‘ 58(2)
c(16) 7282(7) -136(3) 4830(5) . 69(2)
c(l’) 613(5) 3227(3) 1 2216(4) - 48(1)
c(2') 96(6) 3359(3) 1325(4) 65(2)
c(3’) ' ~-380(6) 2831(4) 805(5) 77(2)
. C(4") -368(6) 2211(4) 1145(5) 69(2)
c(5') ~ 216(5) 1491(3) 2579(5) 60(2)
C(6’) 726(5) - 1465(3) - 3491(5) 60(2) -
c(7’) 1270(5) - 1999 (3) 3965 (4) 55(2)
c(s’) 1250(5) 2574(2) 3499 (4) 41(1)
c(9’) 659(5) 2611(3) 2581(4) 44(1)
c(10") 154(5) . 2081(3) 2076(4) 50(2)
c(l1') . .1870(5) 3201(3) 3761(4) 44(1)
c(12°) 3218(5) . 3209(3) 3510(4) 57(2)
c(14’) 1803(6) 4223(3) 2591(4) = 68(2)
c(13’)  =34(6) -  3951(3) 3432(5) . 68(2)
c(15') 2992(6) . 4804(3) - 5329(5) - 58(2)

c(16’) 3681(8) ' 5226(4) 6050(6) 79(2)




© 2000 American Chemical Society, J. Org. Chem., Schuster jo000615¢ Supporting Info Page 3

-~

_ Table 3S. Bond ‘leangths {A] and angles [°] for ~ A . Y
0(1)-C(11). 1.369(6) 0(2)-C(15) . 1.239(7)
0(3)=-C(15) ©1.221(7) o(1')-C(11") " 1.353(6)
0(3°)-C(15°) 1.204(7) g - 0(2°)-C(15°) 1.240(7)
‘N(1)-C(8) _ 1.480(6).- - N(1)-C(14) 1.489(6)
N(1)-C(13) ' 1.498(6). - N(1)-C(11) 1.689(6)
N(l')-C(1’) 1.479(7) N(1')-C(14’) 1.493(7)
N(1’)-C(13’) 1.497(7) N(1’)-C(11’) ~ 1.691(6)
F(l)-C(1l6) . ©1.317(8) F(2)~C(16) T 1.295(7)
F(3)-C(16) 1.295(7) . F(1')-C(16") ©1.284(9)
F(2')-C(16") 1.244(8) F(3')-C(16") 1.267(8)

. C(1)-C(2) 1.365(8) TCe(l)=¢c(9) 1.390(8)
C(1l)-C(1l1) ©1.507(8) . . C(2)-Cc(3) 1.408(10)
c(3)-c(4) - 1.352(10) C(4)-C(10) 1.422(10)"
C(5)-C(6) 1.362(10) C(5)-C(10) 1.400(9)
c(6)-C(7) 1.421(9) Cc(7)-C(8) 1.349(8) -
c(8)-c(9) - 1.393(7) " C(9)~C(10) 1.395(8)
c(1l1l)-c(12) 1.505(7) C(15)-C(16) 1.522(9)
c(lry-c(2') . *1.365(7) C(1')-Cc(9") 1.383(7)
c(2')-c(3')y . 1.400(8) Cc(3')-C(4") 1.379(9)

- C(4')-C(10") 1.417(8) . C(5')-C(6") - 1.363(8)
C(5')-C(10") 1.420(8) : C(6°)-C(7") 1.404(8)
C(7')-C(8") 1.367(7) - C(8’)=C(9’) 1.403(7)
c(8')-C(11") 1.500(7) c(9)-C(10") 1.403(7)
c(l1’)-Cc(12) 1.509(7) . C(15')-C(16°) 1.501(9)

- C(8)-N(1)-C(14) 110.0(4) C(8)-N(1)-C(13) ' 110.5(4)
C(14)-N(1)~-C(13) = . 108.8(4) C(8)-N{1l)-C(11) 104.4(4)
C(14)-N(1)-C(11) 110.1(4) C(13)-N(1)-C(11) 113.0(4)
C(1l7)=N(1’)-C(14") 112.9(4) C(1')-N(1)-C(13') © 108.6(4)
C(14’)-N(1’)-C(13") 108.5(4) _C(1’)=N(1°)-C(11’) 102.9(4)
C(14°)-N(1’)-C(11‘) 115.3(4) C(13’)~-N(17)-C(11°) ©108.4(4)
C(2)-Cc(1)-c(9) 118.1(6) C(2)-C(1)-C(11) , . 130.2(s6)
C(9)-C(1)-C(11) 111.7(5) C(1)-C(2)-C(3) 118.9(7)
C(4)-C(3)-C(2) : 122.3(7) C(3)-C(4)-C(10) ©120.9(7)
C(6)-C(5)-C(10) , 120.5(7) C(5)-C(6)=-C(7) 122.8(7)
C(8)~C(7)-C(6) 116.1(6) .C(7)-C(8)-C(9) 122.4(6)
S C(7)-C(8)-N(1). : 127.7(5) C(9)-C(8)-N(1) . 110.0(5)
C(l)-c(9)-C(8) , 113.6(5) Cc(1)-c(9)-c(10) .. 125.0(6) -
Cc(8)-C(9)-Cc(10) 121.4(5) C(9)-C(10)~C(5) 116.8(6)
Cc(9)-Cc(10)-C(4) 114.7(7) C(5)-C(10)-C(4) 128.4(7)

© 0(1)-C(11)-Cc(12) - 112.7(5) 0(1)-C(11)-C(1) v 110.2(5)
Cc(12)-c(11)-C(1) ~113.9(5) O(1)-C(11)-N(1) - 108.1(4)
C(12)-C(11)-N(1) © 110.8(4) C(1)-C(11)-N(1) 100.3(4)
0(3)-C(15)-0(2) - 129.8(6) 0(3)-C(15)-C(16) _ 116.3(6)
0(2)-C(15)-C(16) 113.8(6) F(3)-C(16)-F(2) . 107.3(7)
F(3)-C(16)~F(1) ©103.8(6) F(2)-C(16)=F(1) 103.0(6)
F(3)-C(16)-C(15) : 115.4(6) F(2)-C(16)=C(15) ‘ .115.0(6)
F(1)~C(16)-C(15) 111.0(6)  C(27)-C(1’)-C(9") 122.1(6)
C(2°)-C(1’)-N(1’) 128.5(5) C(9’)=-C(1’")=-N(1’) 109.1(5)
C(17)-C(2°)-C(3") ) 115.7(6) C(4°)-C(3")-C(2") 124.1(6).
C(3’)-C(4")-C(10") .. 119.6(6) C(6')-C(5')=C(10") 120.4(6)
C(5°)=C(6°)-C(7") . 123.0(6)  C(87)-C(77)-C(6") . '118.4(5)
C(7°)-C(8)=C(9") . 118.8(5) C(7°)-C(8)-C(11") 1130.8(5)

- C(9°)-C(87)-C(11") - 110.1(4) - C(1’)=-C(9')-C(10") 122.7(5)

S c(17)-c(97)-Cc(8’) | 113.3(5) C(10°)-C(9*)-C(8") 124.0(5) -
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Cc(9')=-C(10°)-C(5’) .~ 115.3(5) C(9')-C(10°)-C(4’) ~ ~ " 115.7(6)
C(57)-C(10)-C(4°) 129.0(6) O(1°)-C(11")-C(8*) 114.7(5)
0(1’)-C(11°)-C(12") ©114.0(5)  €(8')-C(l1’)-C(12") 111.5(4) '
0O(1°)-C(117)-N(1") . ~109.3(4) C(8°)-C(117)-N(1") 1 99.0(4) i
C(127)=C(11°)-N(1’) 106.9(4) "0(37)=-C(15’)-0(27) 128.7(6)
0(3')-C(157)-C(16*) 117.4(6) 0(27)-C(157)~C(16") 113.9(6)
F(2')-C(16’)-F(3") 103.7(8) F(2')-C(16°)-F(1°) 105.0(8)
F(3')-C(16')~F(1’) 100.0(8) F(2')-C(16')-C(15") 117.4(7)

F(3)-C(167)-C(15") 117.7(7) F(1°)-C(16')-C(15") ~110.8(7)

Symmetry transformations used to generate equivalent atoms:
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Table 4s.. Anxsotroplc ‘displacement parameters [A. X 10 ] for 1

- The anxsotroplc dlsplacement factor exponent takes the form:

_
—212 [ (ha ) U + ...+ 2hka b Uy, | : ‘ : (\‘
. e
Ull u22 U33 u23 . U1l Ul12
o(1) 69(3) 54(3) 138(2) -1(2) . 1(2) 12(2)
0(2) 121(4) 60(3) 65(3) - . -4(3) -18(3) 21(3)

©0(3) 115(4) - 66(3) 85(3) © =8(3) -43(3) -2(3)
0(1’) 67(3) 59(3) 38(2) -3(2) 8(2) -1(2)
0(3’) 121(4) 67(3) 136(5) -7(3) -71(4) . 21(3)
0(2°). 79(3) §3(3) 69(3) S =9(2) -13(2) 0(2) -
N(1) 44(3) © 43(3) 43(3) 1(2) 6(2) . =2(2)
N(1‘) 56(3) 41(3) 45(3) C3(2) C3(2) -1(2)
F(1) 83(4) 178(6) 174(5) ~  20(4) 5(4) - 34(4)
F(2) 201(5) 141 (4) 61(3) -17(3) -38(3). - 80(4) .
F(3)  173(5) 62(3) 189 (5) 9(3) - -88(4) “13(3)
F(1’) 272(9) 330(11) 184(7) © -195(8) - 113(7) -187(8)

S F(2')  341(10) 59(3) 243(8) - 21(4) -198(7) . -56(4)
F(3’) 131(5) . 137(5) "195(6) -27(4) -97(5) " =~5(4)
c(1) . 71(4) 43(4) 45(4) '1(3) 11(3) -12(3)
c(2) 122(6) 78(5) 46(4) 2(4) ~2(4) -51(5)
c(3) 174(9) - . 66(6) 73(6) -16(5) - 128(6) -57(6)
c(4) 163(8)  50(5) 59(5) 5(4) 32(5) - =3(5)
c(5) 98(6) © 74(5) 74(5). 19(4) . 6(5) 35(5)
c(6) 74(5) 109(7) 78(5) 10(5) ~23(4) 15(5)
c(7) 65(4) 74(5) 75(5) 7(4) -19(4) -2(4)
C(8) - 46(3) 49 (4) 42(3) 0(3) -3(3) 5(3)
c(9) 59 (4) 49(4) 38(3) = -=5(3) 7(3) 4(3)
c(10) 93(5) 55(4) 50(4) 2(4) 20(4) . 14(4)
C(11) 38(3) 58(4) . 46(4) -10(3) 4(3) -1(3)
Cc(12) 47(4) 99(5) 71(4) -31(4) 2(3) 3(4)
Cc(13) 55(4) S0(4) 73(4) -12(3) 3(3) . 5(3)
c(14) 54(4) - 85(5) 68(4) 18(4) 9(3) -13(4)

- €(15) 73(5) 48(4) 52(4) 0(3) - =-10(3) 2(4)
c(16) . 82(5) 59(5) - 62(5) -20(4) -14(4) 16(4)
c(1’) 51(4)  50(4) - 44(3) 1(3) 1(3) - =3(3)
c(2’) 74(5) 64(4) 54(4) 13(3) -12(3) -7(4)
c(3’) 85(5) - 91(6). 54(4) . 3(4) © -15(4) -15(4)
C(4’) ~ 65(4) 81(5) 60(4) -16(4) - -8(4) -15(4)

©C(5*) 51(4) 45(4) 84(5) -10(4) 4(4) ~6(3)
c(6’) 56(4) .- 43(4) 80(5) 11(3) 9(4) =3(3)
c(7') 57(4) 52(4) - 55(4)  12(3) 2(3) 5(3)
c(8’) 40(3) . 44(3) 38(3) S 7(3) - 5(2) 4(3)
c(9’) 41(3) 44 (4) 46(4) -1(3) S 7(3) -3(3)
C(10') - 42(3) 54(4) 53(4) - ~7(3) 4(3) -8(3)
C(11’) 53(4) 44(3) 35(3) 3(3) ©0(3) S 3(3)
C(12’') 57(4) 61(4) 51(4) -3(3) -2(3) -6(3)
C(14’) 83(5) 53(4) 66(4) 12(3) -2(4) - -11(4)
C(13‘) 71(4) 57(4) - 76(5) 0(4) 8(4) 15(4)
C(15’) 55(4) . 52(4) 67(4) -6(4) -4(3) ~10(3)

c(16’)  89(6) 67(5) . 79(5) - . -25(4) - -13(5) - 1(4)
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Table 55 . Hydrogen 'coordi.nates ( x 104) and isotropic ,
displacement parameters (Az x 103) for 1. Zﬁ

x Y oz . U(eq)
H(23) 6834 2994 2734 80
H(3A) 6184 3932 - 1887 80
H(4R) 4582 3912 , 732 : 80
H(53) 2809 3212 _ -198 .80
H(6A) 1924 - 2216 -422 .80
H(7A) 2603 v 1315 532 ‘ 80
H(12Aa) 7588 1733 ' 2791 80
H(12B) 6973 1053 : 2668 80
H(12¢c) ' 7183 1482 ‘ 1772 80
H(13A) 4424 575 1032 80
H(13B) . 5653 ' 970 930 80
H(13Cc) . 5543 509 -~ 1801 80
H(14A) ' 3012 857 - 2199 80
H(14B) 4062 ' 819 - 3028 80
H(14C) 3271 _ 1447 2872 80
H(2’A) 59 3788 1078 -~ 80
“H(3’a) -738 2905 o171 80
H(4°R) -714 1869 ' 755 ' 80
H(5°’A) -101 , 1107 ' 2275 - . 80
H(6'A) . 719 ' 1065 | 3827 , 80
H(7'A) . 1639 a 1966 4604 - 80
H(12D) 3709 2944 3949 80
H(12E) 3265 . 3044 2875 80
H(12F) 3537 3639 3538 - 80
H(14D) 1293 4474 2146 . 80
H(14E) - 2120 : 14491 3107 ' 80
H(14F) 2490 4043 12275 80
H(13D) .~ =508 = 4221 - 2989 80
H(13E) -552 3606 © 3626 ‘ 80
H(13F) 250 4198 3980 - 80
H(8R) 5750(60) 1460(30) 3740(50) 80(20)

H(8°A) 2270(90) = 3800(50)  4830(70) 190(40)
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Figure 1S: a,b
b) aromatic region.
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1

+NHMe 2

COZMe

Proton-decoupled '*C NMR Spectrum of 5, BF, in PhNO,:

a) Full spectrum.

Figure 2S: ab
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peak ppm freq amp 18
1 172.713 13035.14 20532.95 e
2 148.064 11174.79 58163.52 =
3 138.246 10433.83 21256.62
4 137.810 10400.87 52663.76 12
5 137.421 10371.57 49389.37
6 136.160 10276.35 21961.32 11
7 134.737 10168.93 54087.32 17
8 134.397 10143.30 54273.10 13
9 134.073 10118.88 51989.77 19
10 133.588 10082.26 55042.56
11 129.383 9764.88 118213.78
12 129.043 9739.24 120017.09
13 128.720 9714.83 113635.67
14 127.167 9597.64 62584.60
15 126.132 9519.52 63694.64
16 123.479 9319.32 57898.72
17 123.253 9302.23 116485.87
18 122.913 9276.60 134503.59
19 122.574 9250.96 112175.57
Figure 2S: a,b Proton-decoupled *C NMR Spectrum of §, BF,” in PANO,: 6
b) aromatic region.
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Figure 3S ORTEP Drawing of O-Protonated 3, TFA
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