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1 NMR, IR and MS spectra of compounds 1-3 and 6
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Figure S1: *H NMR spectrum of compound 1 (in CDCls).
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Figure S2: *3C NMR spectrum of compound 1 (in CDCls).
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Figure S3: DART mass spectrum of compound 1.
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Figure S4: Infrared spectrum of compound 1 (KBr pellet).
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Figure S5: *H NMR spectrum of compound 2 (in CDCls).
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Figure S6: *3C NMR spectrum of compound 2 (in CDCls).
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Relative Abundance

100+

NoWwW R D = @ W
o o o © & o o O
Ll

—

304.3780 324.8766 391

9707

385.9345

389.9480

403.9066
375.9692 J

L‘ 425.5592 452.9084

469.3288

489.8394

=T ]
w
o —
[=]

320 340

T
360

Wil
T T 1 T 1 1 T T
380 400 420

miz

I
440

I
460

Figure S7: HR-ESI mass spectrum of compound 2.
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Figure S8: Infrared spectrum of compound 2 (KBr pellet).
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Figure S9: *H NMR spectrum of compound 3 (in CDCls).
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Figure S10: *3C NMR spectrum of compound 3 (in CDCls).
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Figure S11: DART mass spectrum of compound 3.
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Figure S12: Infrared spectrum of compound 3 (KBr pellet).



AN
8y’

99
mv.ow
679

98°9—
8L —
veL/
192 —
v67L
962/

2.0 1.5 1.0 0.5 0.0

25

35 30

4.0
5 (ppm)

ehvl—

0L¢c—

0L6¢—

_.m.mh./

7.8
4.5

8.0
5.0

5.5

Br
6.0

6.5
Figure S13: *H NMR spectrum of compound 6 (in CDCls).
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Figure S14: 13C NMR spectrum of compound 6 (in CDCls, *Hexane).
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Relative Abundance
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Figure S15: AP-MALDI mass spectrum of compound 6.
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Figure S16: Infrared spectrum of compound 6 (KBr pellet).
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Figure S17: Low resolution mass spectrometry of mixtures 6-8 (ESI, all [M+Na]™).
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Figure S18: HR-ESI mass spectrum of compound 7.
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Figure S19: HR-AP-MALDI mass spectrum of compound 8.
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2 GC-MS results of compounds 4 and 5
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Figure 20: GC-MS results of compounds 4 and 5.
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3 Molecular packing diagrams and crystal data of compounds 1-3 and 6

\

Tl
gk
N \ =3

Figure 21: Unit cell of compound 1.

. o

\/

Figure 22: Unit cell of compound 2.

Figure 23: Unit cell of compound 3.
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Table S1: Crystal data and refinement parameters for compounds 1-3.

1 2 3
CCDC number 2369405 2370364 2369404
Empirical formula C14aH4BroF2N2 C14aH4BrFaNz0; C1aH2BrsFaN2
Formula weight 398.01 364.11 555.82
Temperature/K 193(2) 293(2) 193(2)
Crystal system monoclinic monoclinic monoclinic
Space group C2/c P2i/c P2i/c
alA 12.6601(10) 7.6244(7) 8.3856(5)
b/A 10.3583(10) 20.883(2) 25.9698(13)
c/A 10.9581(8) 8.5815(8) 14.6463(8)
a/° 90 90 90
B/° 115.272(2) 90.675(8) 106.096(2)
v/° 90 90 90
Volume/A3 1299.48(19) 1366.2(2) 3064.5(3)
z 4 4 8
Peaicg/cm’® 2.034 1.770 2.409
w/mm? 6.250 4.446 10.522
F(000) 760.0 712.0 2064
Crystal size/mm3 0.4x0.2x0.3 0.4x0.35%0.28 0.3x0.3%0.25
Radiation MoKa (A = 0.71073) CuKo (A = 1.54184) MoKa (A = 0.71073)
20 range for data collection/° 4.11 to 50.984 8.468 to 177.686 4.168 t0 50.99

Index ranges
Reflections collected
Independent reflections

Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>=2c (I)]

Final R indexes [all data]

16<h<16,-13<k<11,
~14<1<14

5024

2394 [Rint = 0.0414, Reigma =
0.0533]

2394/0/181

1.072

R1 =0.0326, wR2 = 0.0751
R1=0.0413, wR2 = 0.0801

Largest diff. peak/hole / e A3 0.45/-0.53

9<h<8,-25<k<23,-9
<1<8

5882

2455 [Rint = 0.0842, Reigma =
0.0971]

2455/66/188

1.299

R1 = 0.1489, WR2 = 0.3947
R1=0.1772, wR2 = 0.4412
1.41/-0.76

~10<h<10,-31 <k <28,
~17<1<17

65448

5690 [Rint = 0.0950, Rsigma =
0.1410]

5690/0/397

1.039

R1 =0.0502, wR2 = 0.1333
R1 = 0.0658, wR2 = 0.1410
2.75/-0.81
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Table S2: Selected bond lengths, bond angles and torsion angles of compounds 1-3.

Compd Bond length (A) Bond angle (deg) Torsion angle (deg)

1 C3-Brl 1.881(3) C2-C3-Brl 119.7(2) F1-C6-C7-C7 1.2(5)
C6-F1 1.341(3) C7-C6-F1 119.1(3)

Cl1-C2 1.441(4) C1-C2-C3 120.0(3)
C1-N1 1.137(4)  N1-C1-C2 178.1(3)

2 N1-C1 1.159(19) N1-C1-C2 179.7(18) C2-C7-C8-C13 115.9(10)
Cl4-N2  1.253(2) Br1-C3-C4 115.3(11) N3-C12-C13-C14  -6.9(12)
Cl1-C2 1.437(17) C7-C6-F1 116.4(15)

C13-C14 1.719(16) C2-C7-C8 120.1(10)
C3-Brl 1.974(15) C8-C9-F2 128.2(9)
C6-F1 1.346(2) C8-C13-C14 110.3(7)
C9-F2 1.083(10) C13-Cl14-N2 177.5(13)
C7-C8 1.564(14) C12-N3-01  99.8(12)
C12-N3  1.361(14) C12-N3-02 108.7(12)
N3-O1 1.197(12)

N3-02 1.238(14)

3 Cl-F1 1.340(9) Br2-C4-C5 119.8(6) C5-C7-C8-C13 118.3(8)
C9-F2 1.338(8)  C5-C6-N1 176.6(9) C16-C21-C22-C27 63.7(10)
C3-Brl 1.891(8) C7-C8-C13 121.7(6)

C4-Br2 1.859(8) C13-Cl14-N2 177.7(8)
C5-C6 1.436(11) C16-C15-N3 177.8(9)
C6-N1 1.123(10) C21-C22-C27 122.6(6)
C7-C8 1.499(10) C27-C28-N4  179.0(9)
C13-C14  1.449(11)
Cl4-N2  1.123(10)
Cl11-Br3  1.886(7)
Cl2-Br4  1.866(7)
Cl7-Br5 1.876(8)
C18-Br6  1.895(8)
C15-C16  1.432(11)
C15-N3  1.120(10)
C28-N4  1.122(10)
C20-F3 1.339(9)
C23-F4 1.318(9)
C21-C22 1.500(10)
C25-Br7  1.887(7)
C26-Br8  1.864(8)
C27-C28  1.453(11)
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Table S3: Interactions in crystals of compounds 1-3.

Compd D-X---A d(X---A) (&) d(D---A) (A) ~(D-X---A) (deg)

1 C(4)-H(4)---F(1) 2.572 3.350 161.58
C(5)-H(5)---N(1) 2.717 3.347 139.23

2 C(5)-H(5)---0(2) 2.684 3.563 157.85
C(6)-F(1)---Cg1® 3.688 4579 123.8

3 C(2)-H(2)---N(2) 2.535 3.463 165.40
C(4)-Br(2)---Cg1? 3.522 4.070 93.08
C(12)-Br(4)---Cg2*  3.585 4.197 95.50
C(17)-Br(5)---Cg3*  3.501 3.963 89.67
C(18)-Br(6)---Cg3*  3.800 4.221 89.13
C(25)-Br(7)---Cg4*  3.843 4.333 91.77
C(26)-Br(8)---Cg4*  3.507 3.998 90.92

3Compound 2: Cgl: centroid of benzene ring (C8-C9-C10-C11-C12-C13). "Compound 3: Cg1: centroid
of benzene ring (C16-C17-C18-C19-C20-C21); Cg2: centroid of benzene ring
(C22-C23-C24-C25-C26-C27); Cg3: centroid of benzene ring (C1-C2-C3-C4-C5-C7); Cg4: centroid of

benzene ring (C8-C9-C10-C11-C12-C13).
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Table S4: Crystal data and refinement parameters for compound 6.

6
CCDC number 2413554
Empirical formula 2(C19H10BrN2)
Formula weight 692.40
Temperature/K 293(2)
Crystal system monoclinic
Space group 1121
alA 15.2151(2)
b/A 11.88210(10)
c/A 18.0635(3)
a/° 90
/e 105.6010(10)
v/° 90
Volume/A3 3145.34(7)
z 4
pPeacg/em? 1.462
wmm 3.525
F(000) 1384.0
Crystal size/mm? 0.3x0.12x0.08
Radiation CuKa (A =1.54184)
20 range for data collection/® 8.874 to 143.562
Index ranges -18 < h <18 -14< k < 14, -22 <1 < 18
Reflections collected 17599
Independent reflections 6069 [Rint = 0.0226, Rsigma = 0.0208]
Data/restraints/parameters 6069/49/397
Goodness-of-fit on F? 1.021
Final R indexes [[>=2c (1)] R1 =0.0580, wR> = 0.1643
Final R indexes [all data] R1=0.0600, wR, = 0.1686
Largest diff. peak/hole / e A3 0.93/-0.38
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Table S5: Selected bond lengths, bond angles and torsion angles of compound 6.

Compd Bond lengths (A) Bond angles (deg) Torsion angles (deg)

6 Br1-C16 1.906(5) C17-Cl16-Brl 119.6(4) C1-N1-C13-C19 -129.56

C13-N1 1.423(7) C13-N1-C12 122.0(5) C6-C1-N1-C13 —158.65
Cl17-C18  1.445(7) C1-N2-C13 124.2(7) C20-N3-C32-C38 —-125.46
C18-N2 1.132(8) C17-C18-N2 176.9(6) C26-C31-N3-C32 -172.15
C32-N3 1.402(7) C32-N3-C31 127.8(6)
C37-N4 1.117(11) C36-C37-N4 178.6(9)
Br2-C35 1.916(7) Br2-C35-C34 118.2(6)
C36-C37  1.451(9) C36-C37-N4 178.6(9)
C37-N4  1.117(11)

Table S6: Interactions in crystal of compound 6.

D-H---A d(H---A) (A)  d(D---A) (A)
C(14)-H(14)---Cg1 3.060 3.749
C(15)-H(15)---Cg2 2.879 3.663
C(4)-H(4)---N2 2.746 3.465
Cgl---Cg3 3.498
C(9)-H(9)---N2 2.611 3.403

Cg1l:centroid of benzene ring (C25-C20-C21-C22-C23-C24); Cg2: centroid of benzene ring
(C26-C27-C28-C29-C30-C31); Cgl: centroid of benzene ring (C21-C20-C25-C24-C23-C22).
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X-ray structure determinations

Single crystals of compounds 1 and 3 were selected and mounted on Xcalibur, Eos, Gemini
diffractometer. The crystals were kept at 193(2) K during the data collection. Using OLEX2,* the
structures were solved with the OLEX2.sOLVE? structure solution program using Charge Flipping and

refined with the SHELXL? refinement package using Least Squares minimization.

Singles crystals of compounds 2 and 6 were selected and mounted on a Xcalibur, Eos, Gemini
diffractometer. The crystals were kept at 293(2) K during the data collection. Using OLEX2,' the
structures were solved with the SHELXT# structure solution program using Intrinsic Phasing and refined

with the SHELXL? refinement package using least-squares minimization.
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CCDC 2369405, 2369404, 2370364 and 2413554 contain the supplementary crystallographic data for
this paper. These data can be obtained free of charge from the Cambridge Crystallographic Data Centre

via www.ccdc.cam.ac.uk/data_request/cif.
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