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1. X-Ray diffraction analysis

Table 1S. Deviations (A) of the atoms from mean least-squares plane for molecule 3.

atom Part A Part B
Brl1* -0.085 0.026
Br2* 0.061 0.184
C1* -0.031 0.-0.103
Cc2* 0.001 -0.013
C3* 0.027 0.065
C4* 0.041 0.072
C5* 0.017 -0.008
ce* -0.014 -0.099
C7* -0.043 0.087
Cs* 0.032 0.070
N1* -0.065 -0.238
o1* 0.037 0.371
02 0.098 -0.186
RMS deviation 0.053 0.160

of fitted atoms

*indicates atom used to define plane.

Table 2S.. Deviations (A) of the atoms from mean least-squares plane for molecule 4a, 4b and 4c.

atom 4a 4b 4c
Br1* - 0.181 0.348
Br2* - - -0.239
C1* 0.026 -0.001 0.147
c2* 0.240 0.245 0.161
C3* 0.276 0.292 0.049
C4* 0.100 0.105 -0.069
C5* -0.112 -0.147 -0.068
Co* -0.140 -0.203 0.030
Cc7* 0.435 0.613 -0.729
C8* 0.176 0.290 -0.180
N1* -0.553 -0.801 1.381
o1* -0.430 -0.605 1.157
02* 0.341 0.576 -0.557
RMS deviation 0.294 0.405 0.626




of fitted atoms

*indicates atom used to define plane

Figure 1S. Partial view of 3D network in the crystal structure of compounds 3 (a), and 4b (b).
Interlayer centroid-tocentroid distances are showing in dashed-orange lines.




Figure 2S. Partial view of the crystal structure for compounds 4a (a), and 4c (b) showing the parallel
packing of 2D double layers.

Table 3S Bond distances (A) and angles (°).

Compound 3.
Bond Molecule A | Molecule B
Br1-C2 1.892(5) 1.889(5)
Br2-C4 1.888(5) 1.889(6)
F1-Ceé 1.363(6) 1.366(6)
01-C8 1.312(6) 1.324(6)
02-C8 1.213(6) 1.198(6)
N1-C1 1.361(6) 1.370(6)
N1-C7 1.411(6) 1.434(6)
C1-C2 1.412(7) 1.402(7)
C1-Ce 1.392(7) 1.381(8)
C2-C3 1.370(7) 1.382(6)
C3-C4 1.359(7) 1.361(7)
C4-C5 1.381(8) 1.391(8)
C5-Ceé 1.359(7) 1.372(7)
C7-C8 1.497(7) 1.508(7)
Angle Molecule A Molecule B
C1-N1-C7 | 127.5(4) 124.4(5)
N1-C1-C2 | 121.6(5) 121.1(5)
N1-C1-C6 | 125.3(5) 125.1(5)
C6-C1-C2 | 113.1(5) 113.7(5)
C1-C2-Br1 | 117.7(4) 118.7(4)
C3-C2-Br1 | 119.0(4) 117.8(4)
C3-C2-C1 | 123.2(5) 123.6(5)
C4-C3-C2 | 120.1(6) 118.9(5)
C3-C4-Br2 | 120.7(5) 120.2(5)
C3-C4-C5 | 119.8(5) 120.9(5)
C5-C4-Br2 | 119.5(5) 118.9(5)
C6-C5-C4 | 118.8(5) 117.5(6)
F1-C6-C1 117.9(5) 118.5(5)
C5-Cé6-F1 117.1(5) 116.2(6)
C5-C6-C1 | 125.0(6) 125.3(6)
N1-C7-C8 110.1(4) 108.2(5)
01-C8-C7 | 112.3(5) 111.3(5)
02-C8-0O1 | 124.4(5) 124.8(6)




02-C8-C7

123.3(5)

123.8(5)

Compound 4a.

F1-Ceé

1.354(3)

O1-N1 | 1.379(2)

01-C8

1.414(3)

02-C8

1.220(3)

N1-N2 | 1.317(2)

N2-C1 | 1.444(3)
N2-C7 | 1.335(3)
C1-C2 | 1.379(3)
C1-Cé6 | 1.368(3)
C2-C3 | 1.388(3)
C3-C4 | 1.381(3)
C4-C5 | 1.380(3)
C5-Cé6 | 1.382(3)
N1-O1-C8 | 111.13(17)
N2-N1-O1 | 103.24(18)
N1-N2-C1 | 116.12(19)
N1-N2-C7 | 115.23(19)
C7-N2-C1 | 128.6(2)
C2-C1-N2 | 119.7(2)
C6-C1-N2 | 120.6(2)
C6-C1-C2 | 119.7(2)
C1-C2-C3 | 119.6(2)
C4-C3-C2 | 119.9(2)
C5-C4-C3 | 120.7(2)
C4-C5-C6 | 118.4(2)
F1-C6-C1 | 119.8(2)
F1-C6-C5 | 118.5(2)




C1-C6-C5

121.7(2)

N2-C7-C8

106.8(2)

02-C8-01

119.5(2)

02-C8-C7

136.9(3)

C7-C8-01

103.5(2)

Compound 4b.

Br1-C4

1.895(3)

F1-Ceé

1.352(3)

O1-N1

1.377(3)

01-C8

1.418(3)

02-C8

1.207(3)

N1-N2

1.322(3)

N2-C1

1.437(3)

N2-C7

1.336(3)

C1-C2

1.372(3)

C1-Cé6

1.374(3)

C2-C3

1.386(3)

C3-C4

1.375(3)

C4-C5

1.366(3)

C5-C6

1.372(3)

C7-C8

1.406(3)

N1-O1-C8

112.1(2)

N2-N1-O1

102.8(2)

N1-N2-C1

117.0(2)

N1-N2-C7

115.5(2)

C7-N2-C1

127.5(2)

C2-C1-N2

119.8(2)

C2-C1-Cé

119.9(3)

C6-C1-N2

120.2(3)




C1-C2-C3 119.5(3)
C4-C3-C2 119.1(3)
C3-C4-Br1 119.2(2)
C5-C4-Br1 118.8(2)
C5-C4-C3 121.9(3)
C4-C5-Ceé 118.1(3)
F1-Ce6-C1 119.4(2)
F1-Cé6-C5 119.2(2)
C5-C6-C1 121.4(3)
N2-C7-C8 106.9(3)
02-C8-01 120.1(3)
02-C8-C7 137.2(3)
C7-C8-01 102.8(3)

Compound 4c

Br1-C2 | 1.888(4)

Br2-C4 | 1.895(4)

F1-C6 |1.343(4)

02-C8 | 1.208(5)

N2-C1 | 1.440(5)

N2-C7 | 1.313(5)

N2-N1 | 1.322(6)

C1-C2 | 1.376(5)

C1-Ceé | 1.379(5)

C2-C3 | 1.380(5)

C3-C4 | 1.367(5)

C4-C5 | 1.380(5)

C5-C6 | 1.374(5)

C7-C8 | 1.389(5)

C8-O1 | 1.394(9)




O1-N1 | 1.387(13)

C7-N2-C1 | 127.9(4)

C7-N2-N1 | 114.2(8)

N1-N2-C1 | 117.5(8)

C2-C1-N2 | 122.0(3)

C2-C1-C6 | 118.7(4)

C6-C1-N2 | 119.3(3)

C1-C2-Br1 | 120.3(3)

C1-C2-C3 | 120.6(4)

C3-C2-Br1 | 119.1(3)

C4-C3-C2 | 118.4(4)

C3-C4-Br2 | 118.7(3)

C3-C4-C5 | 123.1(4)

C5-C4-Br2 | 118.2(3)

C6-C5-C4 | 116.6(4)

F1-C6-C1 | 118.3(3)

F1-C6-C5 | 119.2(4)

C5-C6-C1 | 122.5(4)

N2-C7-C8 | 107.6(4)

02-C8-C7 | 138.0(5)

02-C8-01 | 117.9(8)

C7-C8-01 | 104.0(8)

N1-O1-C8 | 110.3(12)

N2-N1-0O1 | 103.3(13)

2. Hiershfeld analysis

Table 1. Fingerprint plots mapping the most important interactions in compounds 3 and 4a-c



Compound 3 — independent molecule A

24 3
e

di

TO T T4 16 18 20 272 274

5

23

2.8

2.6

2.4

22

2.0]

1.8

1.6

1.4]

=

de

1.0 .
di
& T2 16 18 20 27 2% 6 238

de

Br---Br - 6.8%

Br:--C-4.3%

de de de
2.8 2.8 2.8
26 26 26
24 2.4 24
22 22 22
20 20 0
18 1.8
' 1.6| 1%
1.6 1.4]
1.4 ' 12
12 . no\_rr ,
1.0 " di 7 T2 76 T8 20 2Z 24 2§ di
di TO | T4 16 18 20 2 z (3] k]
TO 12 T4 16 1.8 20 2 24 726 238
C-C-6.3% F---Br-9.3% F--H-4.8%
2.8 d e 2.8 d e 2.8 d e
26 2.6
2.4 2.4
22 22
2.0] 2.0
1.8] 1.8
1.6l 1.6
14 14
121 1.2
wo\_rr 'OLF di I di
H--H-16.4% O--Br-3.4&3.7% O-H-14.2%
Bifurcated bond
Compound 3 — independent molecule B
de de de
2.8 2.8 2.8
2.6 2.6
24 X 24
22 } 22
2.0 2.0
18 ‘/ 18
1.6 1.6
14 1.4]
1.2 1.2

1.0] -
di
d Z7 T4 16 138 0 27 23 6 28

1.0| .
di
3 B T4 16 18 20 27 24 26 E]

Br---Br - 6.5%

Br:--C - 3.6%




1.0} -
di
I T4 16 T 0 > 4 x ()

F-Br-9.1%

di

T0 1.2 T4 176 T8 20 27 z.]

6 23

di

TO 127174 16 T8 20 22 24 726 28

2.8

2.6

2.4

22

2.0]

de

di

TO 2 T4 16 18 20 27 24 26 238

F--H-4.1%

H--H - 18.2%

O-Br-4.2%

de

2.8

O--H-15%

Compound 4a

2.8

26

24

22

2.0

TO 1.2

T4 16 1.8 20 22 24 26 28

28

2.8

26

24

22

TO T2 T4 16 18 20 27 24 26 28

O--H -27.8%

F--H-13.5%




de de
2.8 2.8
26 26
24 24
2:2 22
20 2.0
18 1.8
16 1.6
14 1.4
12 12
10 . 1.0 d "
di TO T.Z 14 1.6 18 20 2Z 24 26 238
TO 1.2 1.4 16 1.8 20 2.2 24 26 28
C--C-10% H--H -18.2%
Compound 4b
2,sde z.sde z.sde
26 26 26
24 24 24
22 72 22
20 2.0 2.0
18 18 18
16 1] 16
1.4 14 1.4
12 12 12
10 di 1.0 di 1.0 di
TO 1.2 1.4 16 1.8 20 2.2 24 6 8 TO T2 T4 176 1.8 20 2. 426 28 T.O T T4 16 1.8 20 2z 6 28
Br--C - 4.7% Br--syd Br--H - 11.7%
zsde 2.sde ste
26 26 26
24 24 24
22 22 22
20 2.0 2.0 ;"
18 1.8 18
1.6 1.6 16
14 1.4 14
1.2 1.2 12
v di "° di | " di
TO 1.2 T4 16 1.8 20 24 26 238 RO ez LA Lo L8 200 20207 120 12 TO 1.2 T4 16 1.8 20 2.Z 24 26 28
C-C-4.9% C-H-11.9% F--Br 2.5% at limit vdW
de de
2.8 238
Y 26
24 24
22 22
20 2.0
18 1.8
18 16
1.4 14
» 1.2
1.0 .
N di IO T.2 T4 16 18 20 22 Z& 26 1'

T.0

T2

T4 16

T8 20 2272 24 26 238

F--H 8.3%

O---H 22.2%

Compound 4c




de de
238 238
26 26
2.4 24
22 22
20| 2.0]
1.8] 1.8
1.6] 1.6
1.4 14
1.2] 1.2
1.0] di 1.0) di
TO T2 14 16 T Y 426 TO T2 T4 T8 T 0 176
Br-C-17.2% Br-H - 6.3%
de de
2.8 2.8
2.6 2.6}
2.4 5 2.4
22| 22
2.0 2.0}
18 18
16 16 16
1.4 14 1.4
12 12 1.2
1.0 di 10 ai 1.0 di
TO 1.2 T4 16 1.8 20 22 24 26 28 T2 T2 T6 T8 20 e : TO T2 T4 T8 T 0 476

Br-Br-7.1% C-C-1.4% F---Br-8%

de de de
238 28
26 26
24 24
22 22
2.0 20
1.8 18
1.6 16
1.4 14
1.2 1.2
1.0 2
di | " di

di TOTZ T4 16 18 20 27 24 26 Z T0 T2 T4 T6 T8 20 ZZ 24 26 Z8

T0 T2 T4 16 18 20 272 24 76 238

F--H-3.6% H--H-5.2% N--H-7.1%

de de

28

28

26

24

22

20

di

T4 16 18 20 272 724 726 238

2.6

24

22

20

I

T8 20 27 24 26 238

O--Br-5.1%

O--H - 18.9%




3. NMR spectra
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'H-C Heteronuclear Correlation spectrum (HETCOR) of 1 presenting the 'H-*C signals for the
aromatic region of the spectra
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BC-NMR spectrum of 2 recorded at 75 MHz
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BC-NMR spectrum of 3 recorded at 75 MHz
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BC-NMR spectrum of 4a recorded at 75 MHz

2 = = oo
= & e~ 2 KoL =s
2 g & = EREE
| (| | N 650
85 - - - 600
w o~ 22 = 3 =3
== £z = 2 o3
s= £ = = == | sso0
\Y4 N 1 1 1
!
1!
. o -500
450
|
400
g =
g 2
UG 350
a s |
£ | =a -300
= = N’R
I~ T 22
Y4 -250
|
-200
-150
100
50
)

T T T T T T T T T
170 160 150 140 130 120 110 100 80 70 60 50 40 30 20 10

90
f1 (ppm)

BC-NMR spectrum of 4a recorded at 75 MHz (added small quantity of Cr(acac)sas NMR relaxation
agent)

o T ! oo~ —

~ = = =
5 s 3 ©g 232853 =
o o o~ - - LW T oo~ {a ]
= o g Naaaos = ~600
| | J | ' NS N |
550
@ = S - e
= ~ = = S
g = g8 £
= = s 3 g8 L
| | J (9 500
450
| ~400
350
1
1 1
I -300
LA e s
+250
2R
28 ~200
R
\
150
| 100
1
1 | —50
| l J‘
i : o o | = T = s o |
oo oo W bty ot L) d b o b .




Compound 4b

'H-NMR spectrum of 4b recorded at 300 MHz
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'H-NMR spectrum of 4c recorded at 400 MHz (DMSO)
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Compound 5a

'H-NMR spectrum of 5a recorded at 300 MHz
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Compound 5b

'H-NMR spectrum of 5b recorded at 300 MHz

n [= n o n o n Q n o
n n < < m mM N ~N - - n (=)
L 1 1 1 1 1 I 1 1 1 1 1
-
scee
QZEW
18 6020~
swoccz/
k!
9% (€2t
o -
1292 \.
beahee
o = T;
it - —
W IhE— -
56 05EC—
osE—
8z
Wi
£b'e
£b
£be
1%
1%
Wi ;
i T:
(1%
08¢
PR T_:
0t/
g DLOISE, ;
e €6 26507 Four

1.0

1.5

2.5

3.0

8.0 7.5 7.0 6.5 6.0 5.5 5.0 4.5 4.0
f1 (ppm)

8.5

BC-NMR spectrum of 5b recorded at 75 MHz

o o o o (=] (=] (=3 (=] o o o o Q o o [~}
o o o € N (=] ] o < N o © =} < ~N o o o o o
< m m m m m Nl N ~N ~N N - - ™ - - ] o T N o
1 1 | 1 1 1 1 1 | 1 L 1 1 1 1 1 L (| 1 1 1
(88648—
PTh606~—
154116
BYT1L6~,
8902267
W25
it
V056~
856156~
so8z567
NNMV £'60L6;
it ETENLG
0802201~
SETEL0T
19911
32_/
€801
80221
0z et
96521
@_.:_W
87921
(9821 \.
[0
SHSET
6551
18h1—
WI—
1151—
60551~ 16— - 1620¢11—
99791
61 zv

150 140 130 120 110 100 90 80 70 60 50 40 30 20 10
f1 (ppm)

160



'H-'H Correlated Spectroscopy (COSY) of 5b (aromatic protons)
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'H-3C Heteronuclear Correlation spectrum (HETCOR) of 5b (aromatic area)
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Compound 5¢

'H-NMR spectrum of 5c¢ recorded at 300 MHz
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