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'H, B¢, *°F, *'P and 2D NMR Spectra of Compounds

1.

x4
0s'C
[4x4

XN

v9'T
59T
9T

89C

€L'e
nn.m%

mn.mW

18°€

veE'L
SE€L
9€°L
LEL
8E°L
6E°L
oL
oL
e
wL
WL

676
626
[
€6
TE6

€6

rac 1a

)

L

676~
676"
0€'6 —
1€'6 —
TE6 ~
7€6~

9.30 9.28 9.26 9.24

9.32

9.36 9.34

f1 (ppm)

0T
BN

T
T

829

F06'0

-1.0 -1t

T
-0.5

0.0

T
0.5

2.5 12.0 1‘1.5 1‘1.0 1[‘).5 1(‘).0 9‘.5 9.0
'H NMR of rac la

I|3n
N

F5C

98l
T V
9%y T
805t
2% \

L8799 —

LEBTT AN
orzer AN
8HTT
§s§°/21 Y
v1°82T —

rac 1a

41821 s/

99°GET —

SL°96T —

200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 0 -10
f1 (ppm)

210



13C NMR of rac 1a
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2. Crystallographic Data

Figure 1. Chain of hydrogen-bonded 4-fold screw related molecules of 10a, as seen
approximately along y-direction. Hydrogen bonds are shown as thin blue lines.
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Figure 2. Centros
of a) 9a, b) 2!
3a thé dimers create

for

23a, c§/34a, (Q 364, e%

by bot

Table 1. Crystal data and refinement details

mmetric, hydrogen-bonded dimers observed in the crystal structures
8. Hydrogen bonds are shown as dashed blue lines;
symmetry-independent molecules are shown.

Compound | 9a 10a 23a 34a 36a 38
Formula CieHaiF3 | CorH3gNO | CopHagF3N | CogH3aN, | CooH37N2Og | CieHoiF3N
Formula 411.31 467.52 520.49 524.55 520.56 411.31
Crystal triclinic Tetragonal | triclinic triclinic triclinic triclinic
Space P-1 P4,2,2 P-1 P-1 P-1 P-1

a(A) 9.2602(5) | 18.3893(4) | 9.4187(3) | 9.1196(7) | 11.2960(6) | 10.1589(16
b(A) 9.4720(4) | 18.3893(4) | 11.5503(5) | 11.0522(9) | 12.0965(6) | 10.3309(11
c(A) 11.9414(4 | 15.9702(8) | 25.4175(1 | 13.6480(1 | 12.4628(6) | 10.8732(11
a(®) 107.154(4 | 90 90.406(3) | 71.568(8) | 112.998(5) | 108.225(10
B(°) 96.395(3) | 90 99.189(3) | 77.690(7) | 110.653(4) | 112.480(12
7(°) 95.550(4) | 90 113.524(4) | 87.393(6) | 98.152(4) | 90.483(10)
V(AY) 985.29(8) | 5400.6(4) | 2495.13(1 | 1274.7(2) | 1387.41(16 | 990.8(2)

Z 2 8 4 2 2 2
di(gcm®) [1.39 1.15 1.39 1.37 1.25 1.38
F(000) 428 2000 1088 556 556 428
u(mm 0.198 0.132 0.251 0.236 0.219 0.197

@ range () [3.27 - 3.38— 3.22— 3.31— 3.37- 3.64 —
Reflections

collected 17923 14476 18335 8392 16691 6885
unique 3448 5216 9637 4881 5328 3461

with 2844 4155 7875 3446 4503 1499

R(F) 0.074 0.044 0.041 0.085 0.059 0.118
WR(F?) 0.212 0.103 0.099 0.191 0.173 0.306
R(F)[all | 0.084 0.061 0.053 0.117 0.068 0.222
wR(F?) [all | 0.220 0.114 0.106 0.205 0.181 0.366
Goodness 1.14 1.03 1.04 1.02 1.08 1.03
max/min 0.68/-0.32 | 0.14/-0.17 | 0.55/-0.45 | 1.80/-1.03 | 0.70/-0.48 | 0.71/-0.35
Table 2. Hydrogen bond data (A, °) with s.u.’s in parentheses

D I A | D-H [H---A |D---A | D-H---A
8a

010 | H10 | 02' [ 0.82 | 1.85 | 2.665(4) [ 173

10a

010 | H10 | 02" | 0.82 | 1.95 | 2.764)3= | 175

23a

N10A H10A 02A™ 0.80(2) 1.99(2) 2.783(2) | 175(2)
N10B H10B 02B" 0.78(2) 2.02(2) 2.800(2) | 173(2)

N3 H3N o11™ 0.87(2) 2.32(2) 3.1049(17) | 151.5(19)
C3 H3 013 1.00 2.29 3.0590(19) | 133

34a

N10 | H10 | 02" | 0.88 | 1.94 | 2.801(6) | 166

36a

N10 | H10 | 024" | 0.86 | 2.12 1 2.956(3) | 163

38
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N17 H17 02" 0.88 1.92 2.778(6) 166

Symmetry codes: ' 1-x,1-y,-z; " 3/2-y,1/2+x,1/4+z; "' 2-x,1-y,-z; " -x,2-y,1-Z; ' 1-x,1-y,2-Z; *'
1-x,-y, -z; ™" 1-x,1-y,1-z.
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