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. General remarks

All the chemicals were purchased from commercial sources and were used without any
further purification. The reactions were monitored by thin layer chromatography TLC
and the spots were examined under UV light at A = 254 and 365 nm.

Compounds were characterized by 'H and *C NMR spectra using CDCl; or
CDCIl,/CD;OD as solvent and tetramethylsilane (TMS) as internal reference. *H and **C
NMR spectra were recorded on a Bruker Avance 300 spectrometer at 300.13 and
75.47 MHz, respectively. The chemical shifts are reported in & (ppm) and the coupling
constants (J) in hertz (Hz). The electrospray mass spectrometry (ESI-MS) spectra in
positive ion mode were acquired in a Q-TOF 2 instrument (Micromass, Manchester,
UK). For the acquisition of mass spectra the needle voltage was set at 3000 V with the
ion source at 80 °C and cone voltage at 30 V. The elemental analyses were obtained
with a LECO 630-200-200 TruSpec CHNS Micro analyzer.

The melting points were determined with a Blchi melting point apparatus and are

uncorrected.
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Il. Copies of ESI-MS and NMR spectra charts

=, L - o
cone=30v, 0.1%AF M+H

Compounds 95 (1.795) Sm (Mn, 2x3.00); Cm (88:105)
100+ 527.2
‘
|
| |
‘ [
‘ [
\ [
a
i
1
=
528.2
1
M + Na*
549.2
| [ |
o | | ok

TOF MS ES+

4.59e3

100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900

Figure S1. Electrospray mass spectra (ESI-MS) of compound 5.
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Figure S2. Electrospray mass spectra (ESI-MS) of compound 6.
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Compound 5
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Figure S3. *H NMR spectrum of compound 5 using CDCls/CD3;0D as solvent.

Compound 5

—169.44

—_—158.%7

156.23
84,08
44.43

= 61.60
T—61.06

NS\

T T T T T T T T T T T
170 160 150 140 130 120 110 100 90 80 70 60 50 ppm

Figure S4. *C NMR spectrum of compound 5 using CDCly/CD;OD as solvent.
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Figure S5. HSQC (*H/**C) spectrum of compound 5.

T
7.4

H-12

5.0

Ppm

ompound 5

Cc-3
and
c-13

c-7

E100

110

- 120

E130

- 140

150

E160

170

75 7.0

Figure S6. HMBC (*H/**C) spectrum of compound 5.

T
4.5 ppm

S5



Compound 6
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Figure S7. 'H NMR spectrum of compound 6 using CDCl; as solvent.
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Figure S8. COSY (*H/*H) spectrum of compound 6.
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Compound 6
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Figure S9. NOESY (*H/*H) spectrum of compound 6.
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Figure S10. **C NMR spectrum of compound 6 using CDCl; as solvent.
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Figure S12. HMBC (*H/**C) spectrum of compound 6.
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[l Single-Crystal X-ray Diffraction Studies

Single crystals of compound 5 were manually harvested from the crystallization vial
and immersed in highly viscous FOMBLIN Y perfluoropolyether vacuum oil (LVAC
140/13, Sigma-Aldrich) to avoid degradation caused by the evaporation of the solvent
[1]. Crystals were mounted on a Hampton Research CryoLoop with the help of a Stemi
2000 stereomicroscope equipped with Carl Zeiss lenses. Data were collected on a
Bruker X8 Kappa APEX Il CCD area-detector diffractometer (Mo Ka graphite-
monochromated radiation, A = 0.71073 A) controlled by the APEX2 software package
[2] and equipped with an Oxford Cryosystems Series 700 cryostream monitored
remotely using the software interface Cryopad [3]. Images were processed using the
software package SAINT+ [4], and data were corrected for absorption by the multiscan
semi-empirical method implemented in SADABS [5]. The structure was solved using
the algorithm implemented in SHELXT-2014 [6], which allowed the immediate location
of almost all of the heaviest atoms composing the molecular unit of the two
compounds. The remaining missing non-hydrogen atoms were located from difference
Fourier maps calculated from successive full-matrix least-squares refinement cycles on
F? using the latest SHELXL from the 2014 release [7,8]. All structural refinements were
performed using the graphical interface ShelXle [9]. All non-hydrogen atoms present in
the crystal structure could be successfully refined by assuming anisotropic

displacement parameters.

The crystal diffracted poorly throughout the entire angular range. Indeed, below ca.
1.16 A of resolution the Ry, value is systematically very high (i.e., above ca. 0.10). The
poor quality of the overall diffraction has important consequences in the modeled
structure, giving also rise to a number of alerts in PLATON [10,11]. Nevertheless,
structure solution showed immediately the presence of the two most important
chemical moieties in the crystal structure of 5: the pair of S,R,S and R,S,R enantiomers
(see Figure S14). Besides these molecules, five and two crystallographically
independent, but partially-occupied, chloroform and acetone solvent molecules,
respectively, were also located from difference Fourier maps. These solvent molecules
add up to a total of respectively, 3.5 and 0.5 per pair of enantiomers. These solvent
molecules were included in the final structural model with the internal bond distances

restrained in order to ensure a chemically reasonable geometry for these entities.

The R,S,R enantiomer was found to exhibit a considerable structural disorder for a

portion of the molecule as depicted in Figure S14b: one phenyl group was modelled
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over three distinct crystallographic positions for which the use of the AFIX 66
instruction in SHELXL was required in order to maintain a chemically reasonable
geometry for each position.

All hydrogen atoms associated with nitrogen were directly located from difference
Fourier maps and were included in the final structural model with the N—H distances
restrained to 0.95(1) A. For the amino groups the H---H distance was further restrained
to 1.55(1) A in order to ensure a chemically reasonable geometry for these moieties.
The isotropic thermal displacements parameters (Uis,) of these hydrogen atoms were
fixed at 1.5xU,q of the parent nitrogen atoms. Hydrogen atoms bound to carbon were
placed instead at their idealized positions using the HFIX 43 (aromatic carbon atoms)
or 13 (tertiary carbon atoms) instructions in SHELXL. These hydrogen atoms were
included in subsequent refinement cycles with isotropic thermal displacements

parameters (Uis,) fixed at 1.2xU,q of the parent carbon atoms.

The last difference Fourier map synthesis showed the highest peak (0.968 eA?) and
the deepest hole (-0.690 eA®) located at 0.93 and 0.53 A from H850 and CI6S,

respectively

Information concerning crystallographic data collection and structure refinement
details is summarized in Table S1. Table S2 lists the most structurally relevant and
strong supramolecular contacts present in the crystal structure of compound 5.
Structural drawings have been created using the software package Crystal Impact
Diamond [12].

Crystallographic data (including structure factors) for the crystal structure of
compound 5 have been deposited with the Cambridge Crystallographic Data Centre as
supplementary publication No. CCDC- 1031778. Copies of the data can be obtained
free of charge on application to CCDC, 12 Union Road, Cambridge CB2 2EZ, U.K.
FAX: (+44) 1223 336033. E-mail: deposit@ccdc.cam.ac.uk.

S11



Table S1. Crystal and structure refinement data for compound 5

Formula
Formula weight
Crystal system
Space group
a/A

b/A

c/A

al®

Bl°

yl°

Volume/A3

Z

D.J/g cm™
#(Mo-Ka)/mm™
Crystal size/mm
Crystal type

6 range

Index ranges

Reflections collected
Independent reflections
Completeness to 6 = 25.24°
Final R indices [I>2o(1)]*"

Final R indices (all data)®”
Weighting scheme®

Largest diff. peak and hole

CeoHs5.5Cl105N1204 50
1500.00

Triclinic

P1

11.4963(12)
16.0196(17)
20.763(2)
78.971(4)
85.227(5)
81.247(4)
3703.7(7)

2

1.345

0.450
0.12x0.07x0.02
Colourless plates
3.57t0 25.35
-13<h<13

-19<k<19
-25<1<25

78963
13499 [Riy = 0.0689]
99.5%

R1 =0.0812

WR2 = 0.2063
R1=0.1132

WR2 = 0.2254

m = 0.1127
n=5.2229

0.968 and -0.690 eA

"R1=>"

|F0|_|FC|

120F; bWRZZ\/Z[W(Foz—FCZ)ZJ/Z[w(Fj)Z}

“w=1/| o (F?)+(mP)’ +nP | where P=(F?+2F?)/3
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Table S2. Geometrical details (distances in A and angles in degrees)
on the strong hydrogen bonds present in compound 5.2

D-H---A d(D---A) <(DHA)
N2=H1...03 2.655(3) 138
N3-H3..-03' 2.908(4) 142
N8=H8.-.O1 2.786(4) 134
N8=H8...0600" 2.989(9) 142
N9-H9.--01 2.736(3) 143
N12-H12B.--N11" 2.966(9) 170
N12-H12B.--N11" 2.99(2) 165
N12-H12C---0301" 2.963(12) 141

& Symmetry transformations used to generate equivalent atoms:
() -1+x, y, z; (i) 1-x, -y, 1-z; (i) 2-X, -y, -z; (iv) 1+x, -1+y, z.
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(a)

Molecule 1

Figure S14. Schematic representation of the pair of enantiomers
composing the asymmetric unit of compound 5. Non-hydrogen atoms are
represented as thermal ellipsoids drawn at the 50% probability level and
hydrogen atoms are depicted as small spheres with arbitrary radii. The
atomic labelling for the heteroatoms (i.e., those involved in the strong
supramolecular interactions present in the crystal structure — see Figures
S15 and S16) is also depicted.
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Figure S15. Schematic representation of the chain of strong N-H-:--(N,O)
hydrogen bonds running parallel to the a-axis of the unit cell, promoting the
interconnection of adjacent pairs of enantiomers in compound 5. For
geometrical details on the represented supramolecular interactions see
Table S2. Please note: for the disordered molecules only the component
with the highest occupancy factor has been represented for the sake of
clarity.
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Figure S16. Detailed view of the two graph set motifs [13] interconnecting
adjacent pairs of enantiomers in compound 5: (a) R%(8) and (b) R*,(6). For
geometrical details on the represented supramolecular interactions see
Table S2. Please note: for the disordered molecules only the component
with the highest occupancy factor has been represented for the sake
of clarity.
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