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1. General Experimental

An Applied Photophysics SX.20 stopped-flow spectrophotometer system was used for
monitoring the kinetics of the reactions of benzhydrylium ions with isothioureas. The
temperature of drive syringes, the flow circuit, and the observation cell was maintained
constant at 20 °C (£ 0.2 °C) by use of a circulating bath cryostat. All solutions were prepared
in flame-dried Schlenk tubes under an atmosphere of dry argon. The kinetic runs were
initiated by mixing equal volumes of dichloromethane solutions of the nucleophile and the
benzhydrylium salt. Nucleophile concentrations at least four times higher than the benzhydryl
cation concentrations were employed, resulting in pseudo-first-order kinetics with an
exponential decay of the benzhydryl cation concentration. First-order rate constants kobs [s™]
were obtained by least-squares fitting of the absorbance data (average from at least 5 runs
at each nucleophile concentration) to the single-exponential A = Ag - e7%°st+ C. Second-order
rate constants k1 [M~! - s71] were then calculated from kobs = k1[Nuc]o.

Cyclic voltammetry measurements on a CH Instruments, Inc., CHI6330E Electrochemical
Workstation were performed in deaerated acetonitrile solutions containing 0.1 M BusNClO4
by using a 2 mm diameter platinum working electrode, a platinum wire counter electrode and
an Ag/Ag* pseudo-reference electrode. Ferrocene was used as an internal standard for
calibration vs. SCE (Fc/Fc* = +0.382 V vs. SCE in MeCN, Aranzaes, J. R., Daniel, M.-C., Astruc,
D., Can. J. Chem., 2006, 84, 288-299.). The instrument parameters were: Scan rate 0.1V/s,
sample interval 1 mV, quiet time 2 s and sensitivity 0.00001 A/V.

2.  Chiral HPLC Analysis of (S)-7
Chiral HPLC analysis of (S)-7, Chiralcel OD-H (90:10 hexane : IPA, flow rate 1.0 mLmin, 211
nm, 30 °C) tr (S): 21.5 min, tg (R) 32.2 min, >99:1 er
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Figure S1 HPLC Analysis on a chiral stationary phase of (S)-C(3)-F2-HBTM 7
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4. X-Ray Crystallography

Data Collection

A colorless platelet crystal of C1gH12F2N>S having approximate dimensions of 0.120

x0.030 x 0.010 mm was mounted in a loop. All measurements were made on a Rigaku XtaLAB
P200 diffractometer using multi-layer mirror monochromated Mo-Ka radiation.

Cell constants and an orientation matrix for data collection corresponded to a
primitive orthorhombic cell with dimensions:

a = 6.807(3)A
b = 9.898(4) A
c = 19.960(7) A
V = 1344.8(9) A3

For Z =4 and F.W. = 302.34, the calculated density is 1.493 g/cm3. The reflection conditions
of:

h00: h=2n
0kO: k=2n
00l: 1=2n

uniquely determine the space group to be:

P212121 (#19)

The data were collected at a temperature of -180 + 10C to a maximum 2q value of
50.80.

Data Reduction

Of the 6101 reflections were collected, where 2448 were unique (Rjnt = 0.0284);
equivalent reflections were merged. Data were collected and processed using CrystalClear

(Rigaku). 1

The linear absorption coefficient, m, for Mo-Ka radiation is 2.573 cm~1. An empirical
absorption correction was applied which resulted in transmission factors ranging from 0.734
to 0.997. The data were corrected for Lorentz and polarization effects.

Structure Solution and Refinement
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The structure was solved by direct methods2 and expanded using Fourier techniques.
The non-hydrogen atoms were refined anisotropically. Hydrogen atoms were refined using

the riding model. The final cycle of full-matrix least-squares refinement3 on F2 was based on
2448 observed reflections and 190 variable parameters and converged (largest parameter
shift was 0.00 times its esd) with unweighted and weighted agreement factors of:

R1=S||Fo| - [Fc||/S |Fo| =0.0241

WR2 =[S (w (Fo2 - Fc2)2 )/ S w(Fo2)2]1/2 = 0.0678

The goodness of fit# was 0.88. Unit weights were used. The maximum and minimum
peaks on the final difference Fourier map corresponded to 0.29 and -0.18 e-/A3,
respectively. The final Flack parameter 2 was 0.00(3), indicating that the present absolute
structure is correct. ©

Neutral atom scattering factors were taken from International Tables for
Crystallography (IT), Vol. C, Table 6.1.1.4 7. Anomalous dispersion effects were included in
Fcalc8; the values for Df* and Df" were those of Creagh and McAuIey9. The values for the
mass attenuation coefficients are those of Creagh and Hubbell10. All calculations were
performed using the CrystaIStructure11 crystallographic software package except for
refinement, which was performed using SHELXL Version 2018/312,
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EXPERIMENTAL DETAILS

Empirical Formula

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

Lattice Parameters

Space Group

Z value

Dcalc

Fooo

m(MoKa)

ARKIVOC 2024, ii, S1-545

Table S1. Crystal Data

C16H12F2N25
302.34

colorless, platelet
0.120 X0.030 X 0.010 mm
orthorhombic
Primitive

a= 6.807(3)A
b= 9.898(4) A
c= 19.960(7) A
V = 1344.8(9) A3
P212121 (#19)

4

1.493 g/cm3

624.00

2.573cm1
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Diffractometer

Radiation

Voltage, Current

Temperature
Detector Aperture
Data Images

Pixel Size

20max

No. of Reflections Measured

927

Corrections

ARKIVOC 2024, ii, S1-545

Table S2. Intensity Measurements

XtalLAB P200

MoKa (I =0.71075 A)
multi-layer mirror monochromated

45kV, 66mA

-180.0°C
83.8 x70.0 mm
451 exposures

0.172 mm

50.80

Total: 6101
Unique: 2448 (Rint = 0.0284)
Parsons quotients (Flack x parameter):

Lorentz-polarization
Absorption
(trans. factors: 0.734 - 0.997)
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Table S3. Structure Solution and Refinement

Structure Solution
Refinement
Function Minimized

Least Squares Weights

20max cutoff

Anomalous Dispersion

No. Observations (All reflections)

No. Variables

Reflection/Parameter Ratio

Residuals: R1 (1>2.00s(l))

Residuals: R (All reflections)

Residuals: wR2 (All reflections)

Goodness of Fit Indicator

Flack parameter (Parsons' quotients = 927)

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

Minimum peak in Final Diff. Map

Page S32

Direct Methods (SHELXT Version 2018/2)

Full-matrix least-squares on F2
Sw (Fo? - Fc2)2

w =1/ [ s2(Fo2) + (0.0577 - P)2
+0.0000- P]
where P = (Max(FoZ,0) + 2Fc2)/3

50.80

All non-hydrogen atoms
2448

190

12.88

0.0241

0.0255

0.0678

0.880

0.00(3)

0.001
0.29 e"/A3

-0.18 e-/A3
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Table S4. Atomic coordinates and Biso/Beq

atom
S1
F1
F2
N8
N12
C2
C3
Cc4
C5
Ccé
c7
9
Ci10
C11
C13
Ci14
C15
Ci6
C17
C18
C19

Beg = 8/3 p2(U11(aa*)2 + U22(bb*)2 + U33(cc*)2 +2Uqp(aa*bb*)cos g + 2Uq3(aa*cc*)cos b + 2Up3(bb*cc*)cos a)

X
0.60708(8)
0.28639(19)
0.32238(18)
0.3795(3)
0.6567(3)
0.3985(3)
0.3337(3)
0.1602(3)
0.0552(3)
0.1197(3)
0.2937(3)
0.2978(3)
0.3778(3)
0.5992(3)
0.5491(3)
0.7148(3)
0.7859(3)
0.8949(3)
0.9296(3)
0.8580(3)
0.7524(3)

y
0.46858(5)
0.36746(12)
0.52530(13)
0.56571(16)
0.43730(17)
0.56198(19)
0.5902(2)
0.6646(2)
0.7080(2)
0.67978(19)
0.6063(2)
0.5943(2)
0.49081(19)
0.4679(2)
0.4893(2)
0.5867(2)
0.6896(2)
0.7963(2)
0.8027(2)
0.7017(2)
0.5934(2)

z
0.62977(2)
0.82374(6)
0.89983(6)
0.72202(8)
0.76201(9)
0.60565(10)
0.54125(10)
0.53361(11)
0.58951(10)
0.65441(10)
0.66175(10)
0.78818(9)
0.83610(10)
0.83183(10)
0.71600(10)
0.86034(10)
0.81894(10)
0.84558(11)
0.91417(11)
0.95562(11)
0.92908(11)
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Beg
1.543(12)
1.91(2)
1.80(2)
1.28(3)
1.49(3)
1.36(3)
1.57(4)
1.70(4)
1.58(4)
1.41(3)
1.29(3)
1.48(4)
1.50(3)
1.45(3)
1.41(3)
1.44(3)
1.54(4)
1.69(3)
1.79(4)
2.04(4)
1.75(4)
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Table S5. Atomic coordinates and Bjsg involving hydrogen atoms

atom

H3
H4
H5
H6
HOA
HOB
H11
H15
H16
H17
H18
H19

X

0.40531
0.11375

-0.06266

0.04755
0.15262
0.33584
0.63093
0.75978
0.94521
1.00220
0.88092
0.70605

y
0.55981
0.68555
0.75790
0.70957
0.58915
0.68626
0.38675
0.68691
0.86461
0.87587
0.70638
0.52388

z
0.50328
0.48996
0.58334
0.69238
0.78679
0.80277
0.85964
0.77221
0.81687
0.93252
1.00251
0.95784
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Biso

1.887
2.036
1.893
1.689
1.771
1.771
1.744
1.843
2.023
2.146
2.449
2.104

ARKIVOC 2024, ii, S1-545
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Table S6. Anisotropic displacement parameters

atom U11 U22 U3s3 U12 Ui3 Uz3

s1 0.0194(3) 0.0226(3) 0.0166(2) 0.0049(2) 0.0024(2) -0.0010(2)
F1 0.0257(7) 0.0203(6) 0.0267(7) -0.0061(5) 0.0005(5) 0.0020(5)
F2 0.0241(6) 0.0287(7) 0.0156(6) 0.0017(6) 0.0041(5) 0.0016(5)
N8 0.0161(8) 0.0169(8) 0.0157(8) 0.0025(7) 0.0021(7) -0.0000(7)
N12 0.0202(9) 0.0184(9) 0.0180(8) 0.0033(7) 0.0006(7) 0.0001(7)
c2 0.0169(9) 0.0142(9) 0.0207(9) -0.0008(8) 0.0016(8) -0.0004(8)
c3 0.0220(11) 0.0195(10) 0.0183(10) -0.0010(9) 0.0020(9) 0.0012(9)
c4 0.0245(12) 0.0203(11) 0.0197(10) -0.0017(9) -0.0014(9) 0.0022(9)
c5 0.0186(11) 0.0169(10) 0.0245(11) -0.0012(9) -0.0008(9) 0.0021(9)
c6 0.0179(10) 0.0163(9) 0.0193(9) -0.0004(9) 0.0026(9) 0.0002(8)
c7 0.0184(10) 0.0125(9) 0.0180(10) -0.0034(8) 0.0000(9) 0.0000(8)
c9 0.0175(10) 0.0210(10) 0.0176(10) 0.0011(9) 0.0036(9) -0.0008(9)
C10 0.0222(11) 0.0180(10) 0.0169(10) -0.0032(9) 0.0039(9) -0.0011(8)
c11 0.0214(10) 0.0165(9) 0.0174(10) 0.0017(9) 0.0018(9) 0.0022(8)
c13 0.0190(10) 0.0153(10) 0.0193(10) -0.0014(8) 0.0029(8) -0.0025(8)
Cl14 0.0150(10) 0.0176(10) 0.0221(11) 0.0057(8) 0.0015(8) -0.0008(9)
C15 0.0182(10) 0.0201(10) 0.0201(10) 0.0038(9) 0.0021(9) 0.0020(9)
C16 0.0194(10) 0.0173(9) 0.0274(10) 0.0036(9) 0.0048(10) 0.0024(9)
c17 0.0172(11) 0.0207(10) 0.0301(11) 0.0004(9) -0.0000(9) -0.0051(9)
C18 0.0282(12) 0.0289(11) 0.0205(10) 0.0019(10) -0.0003(10) -0.0010(10)
C19 0.0235(11) 0.0227(11) 0.0204(11) 0.0008(9) 0.0012(9) 0.0032(9)

The general temperature factor expression: exp(-2p2(a*2Uq1h2 + b*2U55k2 + c*2U3312 +
2a*b*Ug,shk + 2a*c*Uqshl + 2b*c*U,3kl))
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Table S7. Bond lengths (A)

atom
S1
F1
N8
N8
N12
C2
C4
Cé
C10
Ci14
C15
C17

atom
C2
C10
c7
C13
C13
c7
C5
c7
C11
C15
Ci6
C18

distance
1.762(2)
1.392(2)
1.396(3)
1.386(3)
1.282(3)
1.398(3)
1.393(3)
1.398(3)
1.526(3)
1.398(3)
1.396(3)
1.386(3)
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atom
S1
F2
N8
N12
C2
C3
C5
c9
C11
Ci14
Cie
Ci8

ARKIVOC 2024, ii, S1-545

atom
C13
C10
9
C11
C3
Cca
Ccé
C10
Ci14
C19
c17
C19

distance
1.778(2)
1.370(2)
1.460(3)
1.479(3)
1.387(3)
1.400(3)
1.396(3)
1.504(3)
1.525(3)
1.397(3)
1.391(3)
1.396(3)
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Table S8. Bond lengths involving hydrogens (A)

atom
3
C5
C9
C11
C16
C18

atom
H3
H5
HOA
H11
H16
H18

distance
0.950
0.950
0.990
1.000
0.950
0.950
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atom
Cc4
Cé
C9
C15
C17
C19

ARKIVOC 2024, ii, S1-545

atom
H4
H6
HOB
H15
H17
H19

distance
0.950
0.950
0.990
0.950
0.950
0.950
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Table S9. Bond angles (°)

atom
C2

c7

C11

S1

C2
c4

N8

C2

F1

F1

F2

N12

C10

S1

C11

C15

C15
C17

atom atom
s1 C13
124.34(17)

N8 C13
120.09(16)
N12 C13
127.95(16)

c2 c7
121.12(19)

c3 ca4
5 6
117.90(19)

c7 2
126.47(18)

c7 6
107.77(17)
C10 F2
108.83(16)
C10 c11
108.72(16)
C10 c11
115.04(17)
c11 C10
111.92(16)
c11 C14
109.39(14)
C13 N12
129.26(19)
c14 C15
119.83(18)
c14 C19
120.67(19)
C16 C17
c18 C19

angle
91.44(10)

115.52(16)
116.20(17)
110.91(15)

118.35(19)
121.33(19)

112.74(18)
120.77(19)
105.06(15)
107.54(15)
111.15(16)
110.13(16)
111.96(16)
121.35(16)
121.32(18)
118.85(19)

120.0(2)
120.6(2)

ARKIVOC 2024, ii, S1-545

atom atom atom angle

c7 N8 C9

c9 N8 C13

S1 C2 c3

C3 C2 c7

C3 Cc4 C5 120.5(2)

C5 cé Cc7

N8 C7 C6

N8 9 C10

F1 C10 C9

F2 C10 C9

c9 Ci0 C11

N12 C11 Ci4

S1 C13 N8

N8 C13 N12

C11 Ci14 C19

Ci14 C15 Ci6

Ci6 Cc17 Ci8 119.7(2)

Ci14 C19 Ci8 120.2(2)
Page S38 ©AUTHOR(S)
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Table S10. Bond angles involving hydrogens (°)

atom
C2
C3
C4
C5
N8
Ci10
HOA
Ci10
Ci14
C15
C16
C17
Ci14

atom
c3
C4
c5
Cé
C9
C9
C9
C11
C15
C16
C17
C18
C19

atom
H3
H4
H5
H6
HOA
HOA
H9B
H11
H15
H16
H17
H18
H19

angle
120.8
119.7
119.3
121.0
110.2
110.1
108.5
107.5
119.7
120.0
120.2
119.7
119.9

atom
Cca
C5
cé
c7
N8
C10
N12
Ci14
C16
C17
C18
C19
C18
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atom
c3
C4
c5
Cé
C9
C9
C11
C11
C15
C16
C17
C18
C19

ARKIVOC 2024, ii, S1-545

atom
H3
H4
H5
H6
HOB
HOB
H11
H11
H15
H16
H17
H18
H19

angle
120.8
119.7
119.3
121.1
110.2
110.1
107.5
107.5
119.7
120.0
120.2
119.7
119.9
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Table S11. Torsion Angles(©)

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

atoml atom2 atom3 atom4

c2 s1 c13
179.15(16)
c13  s1 c2
c7 N8  C9
178.02(15)
c9 N8  C7
c7 N8 (13
C13 N8 7
178.45(14)
c9 N8 (13
C11 N12 c13
C13 N12 c11
s1 c2 c3
s1 c2 c7
178.74(17)
c3 c2 c7
c2 c3 c4
ca4 5 6
178.54(17)
5 c6 c7
73.33(19)
N8 c9 C10
F1 ci10 c11
166.57(13)
F2 ci10 c11
52.09(19)
c9 ci10 c11
N12 Cl11 Cl4
150.54(16)
C10 Cl1 Cl4
c11 Cl14 c15
179.98(16)
Cc15 Cl14 C19
C14 C15 Cl6
Cc16 C17 C18

N8

C3
C10

Cé
N12
Cé

N12
S1
C10
Cc4
Cé

cé
C5
Cc7
C2

F2
N12

N12

N12
C15

C15
Cie

C18
C17
C19

angle
-0.69(13)

-178.27(17)
156.91(16)

0.2(3)
-179.02(18)
177.78(16)

-1.4(3)
176.77(14)
29.2(2)
178.67(13)
-178.45(13)

0.4(3)
-0.4(3)
0.0(3)
-0.4(3)

172.75(14)
68.22(18)

-177.29(13)

-53.2(2)
29.0(2)

-95.2(2)
-178.69(16)

0.5(3)
-1.5(3)
0.4(3)

atoml atom2 atom3 atom4

C2

C13
C9

Cc7
C13
C9

C13
C11
C13
S1

Cc7
c3
C5
N8

N8
F1

F2

c9
N12

Cci0
C11

C19

C15
C17

Page S40

S1

S1
N8

N8
N8
N8

N8
N12
N12
C2
C2

2
ca
C6
9

c9
Cci0

Cci0

Cci0
C11

C11
Ci4

C14
C16
C18

C13

C2
c7

C13
Cc7
C13

C9
C13
C11
Cc7
Cc7

c3
c5
Cc7
Cc10

ci0
C11

C11

C11
Ci4

Ci4
C19

C15
C17
C19

N12

c7
C2

S1
C2
S1

C10
N8
C14
N8
N8

c4
C6
N8
F1

C11
Ci4

Ci4

Ci4
C19

C19
Ci8

C16
C18
Ci4

ARKIVOC 2024, ii, S1-545

angle

0.44(13)

0.8(2)
-0.5(2)

-20.5(2)
-3.4(3)
-96.0(2)
-0.1(2)

0.1(3)
0.4(3)

72.0(2)

85.2(2)

0.8(3)
0.9(3)
-1.1(3)
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Table S12. Intramolecular contacts less than 3.60 A

atom
F1
F1
F2
N8
N8
N12
C2
C4
9
C10
C10
C13
C15

atom
N8
C13
Ci14
C11
C15
Cco
C5
c7
Ci14
C13
C19
C15
C18

distance
2.894(2)
3.046(2)
2.850(3)
2.825(3)
3.592(3)
2.942(3)
2.766(3)
2.775(3)
3.184(3)
2.666(3)
3.313(3)
3.279(3)
2.775(3)
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atom
F1
F2
F2
N8
N12
N12
C3
Ccé
c9
Ci0
C13
Ci14
Cie

ARKIVOC 2024, ii, S1-545

atom
N12
N8
C19
Ci14
C7
C15
Ccé
c9
C15
C15
Ci14
c17
C19

distance
2.890(2)
3.593(2)
3.060(3)
3.588(3)
3.593(3)
2.881(3)
2.830(3)
3.052(3)
3.508(3)
3.421(3)
3.241(3)
2.804(3)
2.785(3)
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Table S13. Intramolecular contacts less than 3.60 A involving hydrogens

atom
S1
F1
F2
F2
N8
N12
C2
C3
C5
c6
c7
c7
Cco
Cco
C10
C11
C11
C13
C13
Ci14
C15
C15
C16
C17
C19
C19
H4
H6
HOB
H11
H16
H18

atom
H3
HOB
HOA
H11
H6
HOB
H4
H5
H3
HO9A
H3
HO9A
H6
H15
H19
H9B
H19
H9B
H15
H16
HOB
H17
H18
H19
H11
H17
H5
HOA
H15
H19
H17
H19

distance
3.013
3.201
2.613
2.634
2.735
3.392
3.253
3.277
3.285
2.799
3.285
2.679
2.804
3.291
3.317
2.867
2.676
2.985
2.672
3.283
3.081
3.272
3.258
3.270
2.605
3.273
2.330
2.342
2.950
2.438
2.343
2.340

Page S42

atom
F1
F1
F2
F2
N8
N12
C2
Cca
Ccé
ceé
c7
c7
co
Ci10
C11
C11
C13
C13
Ci14
Ci14
C15
C15
C17
C18
C19
H3
H5
H6
H11
H15
H17

atom
HOA
H11
HOB
H19
H15
H15
H6
H6
H4
HO9B
H5
H9B
H11
H15
HOA
H15
HOA
H11
HO9B
H18
H11
H19
H15
H16
H15
H4
H6
HOB
H15
H16
H18

distance
2.488
2.460
2.510
2.857
3.024
2.576
3.292
3.291
3.283
3.307
3.253
2.938
3.376
3.486
3.390
2.703
3.203
3.092
2.991
3.276
3.280
3.267
3.268
3.259
3.266
2.358
2.351
2.960
3.555
2.341
2.334
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456
457
458
459
460
461
462
463
464
465
466
467
468
469
470
471
472
473
474
475
476
477
478
479
480
481
482
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Table S14. Intermolecular contacts less than 3.60 A

atom atom
F1 C5t
F1 C152
F2 c43
N12 C62
C2 C16?
C3 F24
C4 F24
Cé F1°
Cé C118
Cco N12°
C11 C6?
Cie Ng®
Cie C7°
C17 C2°

Symmetry Operators:

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

distance
3.301(3)
3.384(3)
3.267(3)
3.406(3)
3.442(3)
3.225(3)
3.267(3)
3.359(3)
3.445(3)
3.553(3)
3.445(3)
3.524(3)
3.328(3)
3.425(3)

(8) X+1,Y,Z

(2) -X+1,Y+1/2-1,-2+1/2+1
(4) -X+1/2,-Y+1,2+1/2-1
(6) -X+1,Y+1/2,-2+1/2+1
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atom
F1
F2
N8
N12
C2
C3
C5
Ccé
c7
c9
C15
Cie
Cie
Cc17

ARKIVOC 2024, ii, S1-545

atom
ce!
c33
C16?
C9?
C17?
C17?2
F1°
N12°
C162
C16’
F1°
C2°
Co®
C3°

distance
3.359(3)
3.225(3)
3.524(3)
3.553(3)
3.425(3)
3.479(3)
3.301(3)
3.406(3)
3.328(3)
3.583(3)
3.384(3)
3.442(3)
3.583(3)
3.479(3)
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483
484  Table S15. Intermolecular contacts less than 3.60 A involving hydrogens
485

486  atom atom distance atom atom distance
487 S1 HoB! 3.126 S1 H162 3.388
488 S1 H17?2 3.076 S1 H183 3.075
489 F1 H44 3.427 F1 H5° 2.633
490 F1 H6° 2.777 F1 H15? 2.638
491 F1 H16?! 3.219 F2 H34 2.716
492  F2 H44 2.789 F2 H5° 3.201
493 F2 H18° 3.318 N8 H11’ 3.572
494 N8 H16! 3.074 N12 H61 3.156
495 N12 H9B!? 2.802 N12 H162 3.216
496 C2 H48 3.469 C2 H11’ 3.294
497 C2 H16! 3.418 C2 H171 3.378
498 C3 H48 2.991 C3 H58 2.990
499 C3 H11’ 3.548 C3 H171 3.163
500 Cc4 H3° 3.316 Cc4 H48 3.457
501 Cc4 H58 3.098 Cc4 H11’ 3.376
502 Cc4 H171 3.138 Cc4 H1910 3.462
503 C5 H3° 3.123 C5 H4° 3.557
504 C5 H11’ 2.954 C5 H171 3.340
505 cé6 H11’ 2.675 cé H1511 3.396
506 C6 H16! 3.202 c6 H17?1 3.570
507 Cc7 H11’ 2.855 Cc7 H16?! 2.924
508 C7 H171 3.577 Cc9 H16?! 3.507
509 C10 H44 3.533 C10 H5° 3.536
510 C11 He6?! 3.543 C13 HoB? 3.123
511 C14 H9A12 3.322 C15 H612 3.097
512 C15 H9A12 2.763 Cil6 H612 3.34
513 C16 H9A12 2.943 Cil6 HoB12 3.306
514 Cc17 H1813 3.494 C18 H314 3.194
515 C18 H17°6 3.382 C18 H18° 3.474
516 C19 H314 3.150 C19 H17® 3.260
517 C19 H18° 3.491 H3 F210 2.716
518 H3 c48 3.316 H3 Cs8 3.123
519 H3 c183 3.194 H3 Cc193 3.150
520 H3 H48 2.895 H3 H58 2.508
521 H3 H171 3.557 H3 H183 3.010
522 H3 H193 2.917 H4 F110 3.427
523 H4 F210 2.789 H4 c2° 3.469
524
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525
526
527
528
529
530
531
532
533
534
535
536
537
538
539
540
541
542
543
544
545
546
547
548
549
550
551
552
553
554
555
556
557
558
559
560
561
562
563
564
565
566
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Table S16. Intermolecular contacts less than 3.60 A involving hydrogens (continued)

atom
H4
H4
H4
H4
H4
H5
H5
H5
H5
H6
H6
H6
H6
HOA
HOA
HOA
HOB
HOB
H9B
H11
H11
H11
H11
H11
H15
H15
H16
H16
H16
H16
H16
H16
H17
H17
H17
H17
H17

atom
C3°
C58
H3°
H11%0
H1910
F215
c4°
H3?
H11’
N12’
Cc15%
H11’
H16M!
Cc1411
Ci6!t
H16!!
S17
C13’
H16!!
c2!
c4t
ce!
H44
H6!
C612
HOA1?
F1’
N1216
ce’
co’
H6’
HOA’
5116
c3’
C5’
c7’
€198

distance
2.991
3.557
2.895
3.171
3.074
3.201
3.098
2.508
3.400
3.156
3.097
2.991
3.002
3.322
2.943
3.129
3.126
3.123
3.204
3.294
3.376
2.675
3.171
2.991
3.396
2.859
3.219
3.216
3.202
3.507
3.420
3.109
3.076
3.163
3.340
3.577
3.260

atom
H4
H4
H4
H4
H5
H5
H5
H5
H6
H6
H6
H6
H6
HIA
HIA
HIA
H9B
H9B
H11
H11
H11
H11
H11
H15
H15
H16
H16
H16
H16
H16
H16
H16
H17
H17
H17
H17
H17
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atom
Cc4°
10
H5®
H17!
F115
c3°
C107°
H4°
F115
c11’
Cie!t
H15%
H16!
Cc15%
H15%
H16!
N12’
Ci6!t
Ng!
c3!
cs5!?
c7t
H5?!
F1’
H612
S116
N8’
c2’
c7’
H612
HIOA1?
HoB!?
c2’
c4’
ce’
c18%3
H3’

distance
3.457
3.533
2.703
3.523
2.633
2.990
3.536
2.703
2.777
3.543
3.342
2.535
3.420
2.763
2.859
3.109
2.802
3.306
3.572
3.548
2.954
2.855
3.400
2.638
2.535
3.388
3.074
3.418
2.924
3.002
3.129
3.204
3.378
3.138
3.570
3.382
3.557
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567
568  Table S17. Intermolecular contacts less than 3.60 A involving hydrogens (continued)
569

570 atom atom distance atom atom distance
571 H17 H4’ 3.523 H17 H1813 2.998
572 H17 H1913 2.775 H18 S114 3.075
573 H18 F213 3.318 H18 Cc17° 3.494
574 H18 c18®3 3.474 H18 C1913 3.491
575 H18 H314 3.010 H18 H17°6 2.998
576 H18 H18° 3.513 H18 H18%3 3.513
577 H18 H1913 3.557 H19 c44 3.462
578 H19 H314 2.917 H19 H44 3.074
579 H19 H176 2.775 H19 H18° 3.557
580

581

582  Symmetry Operators:

583

584 (1) -X+1,Y+1/2-1,-Z+1/2+1 (2) -X+2,Y+1/2-1,-Z2+1/2+1

585  (3) -X+1/2+1,-Y+1,Z+1/2-1 (4) -X+1/2,-Y+1,2+1/2

586 (5) -X,Y+1/2-1,-2+1/2+1 (6) X+1/2-1,-Y+1/2+1,-Z+2

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

588  (9) X+1/2-1,-Y+1/2+1,-Z+1 (10) -X+1/2,-Y+1,Z+1/2-1

589  (11) X-1,Y,Z (12) X+1,Y,Z

590  (13) X+1/2,-Y+1/2+1,-2+2 (14) -X+1/2+1,-Y+1,Z+1/2

591  (15) -X,Y+1/2,-Z+1/2+1 (16) -X+2,Y+1/2,-Z+1/2+1

592

593
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