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1. Copies of 'H and 3C NMR spectra of compounds 1, 3, 5, and 7

'H and '3C NMR spectra of 1¢ in DMSO-d.
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'H and '3C NMR spectra of 1e in DMSO-d.
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'H and '3C NMR spectra of 1f in DMSO-dg.
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'H and '3C NMR spectra of 1g in DMSO-ds.
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'H and '3C NMR spectra of 1h in DMSO-d.
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'H and '3C NMR spectra of 1j in DMSO-dg.
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'H and '3C NMR spectra of 1k in DMSO-d.
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'H and 3C NMR spectra of 3aa in DMSO-dj.

+15000
L14000
./ +13000
N
12000
111000
f +10000
| +a000
I F8000
. +7000

6000

9.96
9.96.

5000

7oz
| 707
795
7.5
775
775
774
773
770
L7 67
757
L7 57
7 55
b754
L7 53

.
i1

4000

3000

_ B
T ~8{38

2000

1000

098—=
Lo0—=

Lop-=
300
1umg

r-1000

T T T T T
120 115 110 105 10.0 95 9.0 85 8.0 > 7.0 65 6.0 52 50 45 40 35 3.0 25 20 15 1.0 0.5 0.0

~

26000
24000
22000

— +20000
=\

18000

129 .49
129.14
126 32
123.02

130 23
129 89
=116 46
—114.09

A
X

16000

r14000

12000

r1oo00

8000

6000

——136.39

r4000

2000

— 147 40

-2000

4000

r-6000

+-8000

s T T T T T T T T T T T T T T T T T T

180 170 160 150 140 130 120 110 100 90 a0 70 60 20 40 30 20 10 o

S9



'H and '3C NMR spectra of 3ab in CDCl;.
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'H and 13C NMR spectra of 3ac in CDCl;.
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'H and '3C NMR spectra of 3ad in CDCl;.
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'H and 3C NMR spectra of 3ae in CDCl;.
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'H and '3C NMR spectra of 3af in CDCl;.
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'H and '3C NMR spectra of 3ah in DMSO-d.
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'H and '3C NMR spectra of 3ba in CDCl;.
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'H and 3C NMR spectra of 3bb in CDCls;.
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'H and 3C NMR spectra of 3bc in CDCls;.
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'H and 3C NMR spectra of 3bd in CDCls;.
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'H and 3C NMR spectra of 3be in CDCls;.
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'H and 13C NMR spectra of 3bg in CDCl;.
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'H and '3C NMR spectra of 3ca in DMSO-d.
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'H and 13C NMR spectra of 3¢b in CDCls;.
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'H and 3C NMR spectra of 3¢c in CDCls.
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'H and 3C NMR spectra of 3ed in CDCls;.
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'H and 3C NMR spectra of 3ce in CDCls.
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'H and '3C NMR spectra of 3¢i in DMSO-d.
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'H and 3C NMR spectra of 3da in DMSO-dg.
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'H and '3C NMR spectra of 3db in DMSO-d.

3500
O2N
2 AN
3000
N™ N
_/
N
2500
E
- 2000
2l
W 1500
i
\ ] [ +1000
J -
DRRaLL00
o e
e | an
! P
Y 500
‘ JL_J Mol ] L
! N oo
S = - a
% T T T T T T T T T T T T T T T T T T T T T 2.
105 100 95 90 85 80 75 70 65 6.0 55 50 45 40 35 3.0 25 20 15 10 05

4000

O,N

3500

~3000

2500

~2000

1500

1000

e 19,22
~——15 84

500

190 180 170 160 150 140 130 120 110 100 ag 80 70 60 50 40 30 20 10

S30



'H and 3C NMR spectra of 3d¢ in CDCls;.
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'H and 3C NMR spectra of 3dd in CDCl;.
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'H and 3C NMR spectra of 3de in CDCls;.
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'H and 3C NMR spectra of 3ec in CDCls.
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'H and 3C NMR spectra of 3fc in CDCls.
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'H and '3C NMR spectra of 3ge in DMSO-d.
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'H and '3C NMR spectra of 3jc¢ in DMSO-ds.

o o o o =
= = = = o o o o o o o o o 2
= = = =1 = = = = = S = = = =
] o~ — =1 = = = = = o = = = =
— — — — (=3} (=] ~ (=} (el 4' m ™~ — o i
1 n 1 1 1 n 1 1 L 1 n I 1 1 1 n 1 n 1 n |
&1 ’ % il
=2 C./.\ — = Fore
057 y =
l"J
A .
___ BbE - T ..
T W."I“ et
15
<
N
L \N/N
65
19
£97
[T
SeL T =
9L e J St
9L — == e
BLE =i I S I — Troo1
8£L 18 =
12 Frd mwn
08's =i £28 = S
08s — B v'8 — ..IWM“
687 T 0E'8 I
£ER
SE'8

0.5

1.0

1.5

2.0

25

3.0

35

4.0

4.5

5.0

5.5

6.0

6.5

70

5

8.0

8.5

1200

NH,

~1100

1000

W

OP-CEA0 TR

=500

600

=700

—EDD

=500

ity

=-1000

1100

=-1200

T
10

20

T
50

T
E0

™ T =T = T T T
160 150 140 130 120 110 100

=1
170

S39



'H spectrum of 3ke in CDCI; and '3C NMR spectrum of 3ke in DMSO-dg
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'H and '3C NMR spectra of 5a in CDCl;.
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'H and 3C NMR spectra of 5¢ in CDCl;.
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'H and 3C NMR spectra of 5e in CDCl;.
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'H and 13C NMR spectra of 5g in CDCls.
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'H and 3C NMR spectra of 7¢ in CDCl;.
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'H and 3C NMR spectra of 7f in CDCl;.
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2. Crystal data

Crystallographic data for compound 3ab (CCDC-1994548) have been deposited with the
Cambridge Crystallographic Data Centre, copies of the data can be obtained, free of charge, on
application to CCDC (Email:deposit@ccdc.cam.ac.uk)

Single crystals of C;;Hy9N; 3ab were obtained by evaporation of a saturated ethyl acetate
solution. A suitable crystal was selected, mounted by acrylic glue on the glass stick, and X-ray
intensity data of the compound was collected using SuperNova, Dual, Cu at zero,
AtlasS2 diffractometer. The crystal was kept at 293(2) K during data collection. Using Olex2,!
the structure was solved with the ShelXT? structure solution program using Intrinsic Phasing and
refined with the ShelXL3 refinement package using Least Squares minimisation.

> Prob = 50
- Temp = 293
<t
o
S
|
o
I
O
&~
]
i
C
a
@
ol
5
o
o
o
=
o
—
T
|
[
Z -145 anna_vlad?ZP 1 21/c 1 R = 0.04 RES= 0 -98 X

Table 1. Crystal data and structure refinement for 3ab.

Identification code ANNA VLAD279 2
Empirical formula Ci1HoN;

Formula weight 183.21
Temperature/K 293(2)

Crystal system monoclinic

Space group P2,/c
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a/A

b/A

c/A

a/°

pre

/e

Volume/A3

4

pcalcg/ Cm3

wmm-!

F(000)

Crystal size/mm?
Radiation

20 range for data collection/°
Index ranges

Reflections collected
Independent reflections
Data/restraints/parameters
Goodness-of-fit on F?
Final R indexes [[>=2c (I)]
Final R indexes [all data]
Largest diff. peak/hole / e A3

9.1934(5)
10.6902(5)

18.2767(8)

90

100.449(5)

90

1766.43(15)

8

1.378

0.686

768.0

0.512 x 0.361 x 0.289

CuKa (A = 1.54184)

9.626 to 152.3
J11<h<l11,-12<k<13,-22<1<22
18678

3685 [Rin; = 0.0247, Ryigma = 0.0156]
3685/0/256

1.031

R, = 0.0401, wR, = 0.1074
R, = 0.0462, wR, = 0.1147
0.25/-0.12

Table 2 Fractional Atomic Coordinates (x10*) and Equivalent Isotropic Displacement
Parameters (A?x10%) for 3ab. Uy is defined as 1/3 of of the trace of the orthogonalised

Uy; tensor.
Atom X y z U(eq)
NO0O1 1083.6(11) 6811.2(9) 5673.3(5) 46.1(2)
N002 5595.9(11) 1703.3(9) 4628.8(6) 47.7(2)
NO003 7246.4(14) 301.0(12) 5139.2(7) 66.5(3)
N004 6867.2(13) 1050.7(13) 5693.7(7) 65.8(3)
NO005 1266.7(15) 5983.9(13) 4593.6(7) 67.6(3)
C006 747.2(12) 7517.4(10) 6276.0(6) 43.6(3)
NO007 2233.6(15) 5347.1(12) 5135.0(7) 67.6(3)
C008 4631.7(13) 2303.1(11) 4043.4(7) 45.0(3)
C009 1459.9(13) 7154.3(12) 6993.8(7) 47.6(3)
CO00A 4609.6(14) 1841.2(11) 3322.0(7) 49.3(3)
C00B -207.8(14) 8530.7(12) 6183.6(7) 51.4(3)
CcooC 6474.7(14) 706.5(12) 4508.1(8) 53.93)
C00D 2105.7(14) 5850.1(12) 5775.5(8) 53.6(3)
CO0E 3747.6(15) 3308.0(12) 4159.3(7) 53.7(3)
COOF 5895.6(14) 1876.1(13) 5387.8(7) 54.2(3)
C00G 592.9(15) 6844.3(13) 4914.1(7) 54.2(3)
CO0H 1150.3(14) 7831.3(13) 7604.4(7) 56.1(3)
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CO0I 3657.3(16) 2422.9(13) 2732.0(7) 58.1(3)
C00J 2509.3(14) 6144.5(13) 7088.8(8) 56.6(3)
CO0K 2777.6(16) 3403.3(13) 2852.2(8) 60.3(3)
COOL 2840.0(16) 5525.0(13) 6503.1(8) 60.0(3)
COOM 6457.6(16) 264.4(13) 3775.9(8) 61.2(3)
COON -471.4(16) 9183.6(13) 6795.8(8) 58.6(3)
C000 2829.7(15) 3848.7(13) 3564.6(8) 58.4(3)
COOP 201.6(16) 8829.0(14) 7508.3(8) 60.4(3)
C00Q 5558.9(16) 817.5(13) 3208.4(8) 59.6(3)
COOR -525.4(18) 7698.9(16) 4494.9(8) 69.0(4)
C00S 5263.5(17) 2840.6(17) 5821.8(8) 69.7(4)

Table 3 Anisotropic Displacement Parameters (A2x103) for 3ab. The Anisotropic displacement
factor exponent takes the form: -2n2[h2a*2U11+2hka*b*U12+...].

Atom Up Uz Usz Uz Uz U
NOOI  46.2(5) 45.9(5) 46.1(5) 1.6(4) 7.7(4) -1.3(4)
N002  45.1(5) 48.0(5) 48.6(6) 2.8(4) 43(4) 22.5(4)
N003  62.5(7) 63.6(7) 69.1(8) 8.2(6) 02(6)  10.7(6)
NO04  61.5(7) 73.5(8) 57.7(7) 8.0(6) 1.765) 6.0(6)
N005S  75.2(8) 73.1(8) 563(7)  -6.3(6) 16.4(6) 8.3(6)
C006  43.1(6) 44.7(6) 42.7(6) 0.9(4) 6.6(5) _4.7(4)
NOO7  76.2(8) 64.3(7) 65.0(7)  -356)  20.06)  12.6(6)
C008  43.7(6) 44.1(6) 45.6(6) 3.1(5) 42(5) 5.1(4)
C009  43.3(6) 51.0(6) 47.0(6) 5.7(5) 4.0(5) -5.2(5)
CO0A  51.2(7) 47.1(6) 495(7)  -1.9(5) 8.5(5) -6.3(5)
CO0B  52.2(7) 52.9(7) 46.8(6) 2.6(5) 2.6(5) 3.105)
Co0C  50.2(7) 48.8(7) 61.2(3) 3.7(5) 5.8(6) -0.7(5)
COOD  54.0(7) 47.4(6) 61.2(8) 3.4(5) 148(6)  3.3(5)
COOE  59.2(7) 54.7(7) 46.5(6)  -2.9(5) 8.0(5) 3.0(6)
COOF  49.9(7) 63.9(8) 46.0(6) 4.7(5) 145 -2.1(6)
C00G  56.8(7) 60.6(7) 4556)  -1.005) 10.05)  -2.0(6)
COOH  53.1(7) 68.6(8) 44.1(6) 2.0(6) 2.4(5) -5.2(6)
Cool  66.9(8) 61.7(8) 3.76)  -2.805) 4.8(6) -5.9(6)
Co0J  522(7) 59.0(7) 56.07)  15.5(6) 3.2(6) 0.6(6)
COOK  63.58) 61.7(3) 51.3(7) 9.0(6) -1.2(6) 1.2(6)
COOL  57.7(8) 53.1(7) 69.1(9)  13.6(6)  11.56)  9.7(6)
COOM  59.5(8) 53.6(7) 69.9(9)  -7.0(6) 10.1(7)  4.4(6)
COON  59.6(8)  56.2(7) 594(8)  -3.4(6) 8.6(6) 7.1(6)
C000  6038)  53.6(7) 59.6(8)  3.3(6) 6.3(6) 8.9(6)
COOP  61.1(8)  68.1(8) 513(7)  -104(6)  8.1(6) 22.3(6)
CO0Q  644(8)  57.7(7) 574(8)  -11.6(6)  13.1(6)  -3.1(6)
COOR  703(9)  86.5(10)  463(7)  0.0(7) 0.2(6) 12.7(8)
C00S  66.1(9)  912(11)  492(7)  -5.8(7) 3.9(6) 9.7(8)
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Table 4 Anisotropic Displacement Parameters (A2x103%) for 3ab. The Anisotropic displacement
factor exponent takes the form: -2n?[h?a*?U;;+2hka*b*U,+...].

Atom Un Uz Uiz Uz Uz Up
NOOl  46.2(5) 45.9(5) 46.1(5) 1.6(4) 7.7(4) -1.3(4)
N002  45.1(5) 48.0(5) 48.6(6) 2.8(4) 43(4) 22.5(4)
N003  62.5(7) 63.6(7) 69.1(8) 8.2(6) 0.2(6) 10.7(6)
N004  61.5(7) 73.5(8) 57.7(7) 8.0(6) -1.7(5) 6.0(6)
NOO5S  75.2(8) 73.1(8) 563(7)  -6.3(6) 16.4(6) 8.3(6)
C006  43.1(6) 44.7(6) 42.7(6) 0.9(4) 6.6(5) 4.7(4)
NO07  76.2(8) 64.3(7) 65.0(7)  -356)  2006)  12.6(6)
C008  43.7(6) 44.1(6) 45.6(6) 3.1(5) 4.2(5) 5.1(4)
C009  43.3(6) 51.0(6) 47.0(6) 5.7(5) 4.0(5) 25.2(5)
CO0A  51.2(7) 47.1(6) 495(7)  -1.9(5) 8.5(5) -6.3(5)
CO0B  52.2(7) 52.9(7) 46.8(6) 2.6(5) 2.6(5) 3.105)
Co0C  50.2(7) 48.8(7) 61.2(3) 3.7(5) 5.8(6) 20.7(5)
COOD  54.0(7) 47.4(6) 61.2(8) 3.4(5) 148(6)  33(5)
COOE  59.2(7) 54.7(7) 465(6)  -2.9(5) 8.0(5) 3.0(6)
COOF  49.9(7) 63.9(8) 46.0(6) 4.7(5) 145 -2.1(6)
C00G  56.8(7) 60.6(7) 455(6)  -1.005) 10.05)  -2.0(6)
COOH  53.1(7) 68.6(3) 44.1(6) 2.0(6) 2.4(5) -5.2(6)
Cool  66.9(8) 61.7(8) 3.76)  -2.805) 4.8(6) -5.9(6)
Co0J  522(7) 59.0(7) 56.07)  15.5(6) 3.2(6) 0.6(6)
COOK  63.5@8) 61.7(3) 51.3(7) 9.0(6) -1.2(6) 1.2(6)
COOL  57.7(8) 53.1(7) 69.19)  13.6(6)  11.5(6)  9.7(6)
COOM  59.5(8) 53.6(7) 69.9(9)  -7.0(6) 10.1(7)  4.4(6)
COON  59.6(3) 56.2(7) 594(8)  -3.4(6) 8.6(6) 7.1(6)
C000  603(8) 53.6(7) 59.6(3) 3.3(6) 6.3(6) 8.9(6)
COOP  61.1(8) 68.1(8) 513(7)  -104(6)  8.1(6) 22.3(6)
CO0Q  64.4(8) 57.7(7) 5748)  -11.6(6)  13.1(6)  -3.1(6)
COOR  703(9)  865(10)  463(7) 0.0(7) 02(6)  12.7(8)
CO0S  66.1(9)  912(11)  492(7)  -5.8(7) 3.9(6) 9.7(8)

Table 4 Bond Lengths for 3ab.

Atom Atom Length/A Atom Atom Length/A
NO0O1 C006 1.4151(15) C009 CO0H 1.4018(18)
NOO1 C00D 1.3820(16) C009 Co0J 1.4372(18)
NOO1 C00G 1.3795(16) CO0A CO00I 1.4048(18)
NO002 C008 1.4134(15) CO0A C00Q 1.4380(19)
N002 CcooC 1.3790(16) CO0B COON 1.3770(18)
N002 COOF 1.3769(16) CooC COOM 1.417(2)
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NO003 N004 1.3852(18) C00D COOL 1.4210(19)

NO0O03 C00C 1.3133(17) COOE C000 1.3766(18)
NO004 COOF 1.3069(17) COOF C00S 1.482(2)
NO005 NO007 1.3834(17) C00G COOR 1.4809(19)
NO0O05 C00G 1.3056(18) COOH CoopP 1.369(2)
C006 C009 1.4104(16) CO00I COOK 1.366(2)
C006 C00B 1.3853(17) C00J COOL 1.340(2)
NO007 C00D 1.3127(17) COOK C000 1.379(2)
C008 CO0A 1.4046(17) CoOM C00Q 1.341(2)
C008 COOE 1.3863(18) COON CO0OP 1.3892(19)

Table 5 Bond Angles for 3ab.

Atom Atom Atom Angle/ Atom Atom Atom Angle/

C00D NO001  C006 122.05(10) N002 C00C COOM 120.16(12)
C00G NO001  C006 133.75(10) NO003  C00C  NO002 110.70(12)
C00G NO0O1 CO0OD  104.20(10) N003  C00C COOM 129.14(13)
C00C  N002  C008 122.33(10) N001  C00D  COOL 120.28(12)
COOF  NO002 €008 133.26(11) NO007  CO00D  NOO1 110.65(12)
COOF  NO002 C00C 104.40(10) N007 CO00D  COOL 129.06(13)
CO00C  NO003  NO004 106.50(11) C000  COOE  C008 119.81(12)
COOF  NO004 NOO03 108.71(11) N002  COOF  CO00S 127.32(12)
C00G NO005 NO007 108.75(11) N004  COOF  NO002 109.69(12)
C009  C006  NOO01 116.55(11) N004  COOF  CO00S 122.99(12)
C00B  C006  NOO1 123.05(11) N001  CO00G  COOR 127.29(12)
C00B  C006  C009 120.39(11) N005  C00G  NOO1 109.76(12)
C00D  NO07  NOO05 106.64(11) N005  C00G  COOR 122.95(12)
CO0A  C008  NO002 116.83(11) CooP  COOH  C009 121.12(12)
COOE  C008  NO002 122.71(11) COOK  Co00I  CO0A 121.41(12)
COOE  C008 COO0A  120.45(11) cooL  Co0J €009 121.29(12)

C006  C009  CO00J 120.49(12) Ccoor  COOK  C000 119.77(13)
COOH C009  C006 118.11(11) Cco0J  CooL  COOD 119.26(12)
COOH C009  CO00J 121.36(12) C00Q COOM  C00C 118.91(13)
C008 COO0A  CO0I 117.76(12) C00B  COON  COOP 120.62(13)
C008 COO0A C00Q 119.82(12) COOE  C000  COOK 120.79(13)
coor  CO0A  C00Q 122.42(12) COOH  COOP  COON 119.86(13)
COON CO00B  C006 119.89(12) CooM  C00Q  COOA 121.94(13)

Table 6 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters (A2x103)
for 3ab.

Atom X y b4 U(eq)
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HO00B -670.09 8769.7 5708.91 62

HOOE 3774.57 3615.89 4637.5 64
HOOH 1597 7598.53 8082.81 67
HOOI 3625.16 2134.24 2249.36 70
HO00J 2967.84 5916.61 7566.2 68
HOOK 2145.55 3769.36 2454.88 72
HOOL 3542.18 4889.37 6571.96 72
HOOM 7059.87 -398.67 3690.3 73
HOON -1105.88 9868.24 6731.74 70
HO000 2237.57 452241 3644.18 70
HOOP 7.92 9268.69 7919.15 73
H00Q 5549.11 530.84 2727.13 71
HOOA -1428.11 7636.7 4686.79 104
HO0C -707.79 7471.08 3978.31 104
HOOD -165.35 8543.03 4548 104
HOOF 5540.2 3656.41 5675.42 104
HO00G 5636.04 2720.13 6342.62 104
HOOR 4205.02 2769.86 5728.56 104

Crystal Data for C;;H¢N;3 (M =183.21 g/mol): monoclinic, space group P2,/c (no. 14),a =
9.1934(5) A, b= 10.6902(5) A, c = 18.2767(8) A, p= 100.449(5)°, V= 1766.43(15) A3, Z=
8, T= 293(2) K, uw(CuKa)= 0.686 mm', Dcalc = 1.378 g/cm?, 18678 reflections measured
(9.626° < 20 < 152.3°), 3685 unique (Rin; = 0.0247, Rgigma = 0.0156) which were used in all
calculations. The final R, was 0.0401 (I > 25(I)) and wR, was 0.1147 (all data).

Refinement model description

Number of restraints - 0, number of constraints - unknown.
Details:
1. Fixed Uiso
At 1.2 times of:
All C(H) groups
At 1.5 times of:
All C(H,H,H) groups
2.a Aromatic/amide H refined with riding coordinates:
CO00B(HO00B), COOE(HOOE), COOH(HOOH), CO0I(HOO0I), C00J(H00J), COOK(HO0K),
COOL(HOOL), COOM(HO0OM), COON(HOON), CO0O(H000), COOP(HOOP), CO0Q(H00Q)
2.b Idealised Me refined as rotating group:
COOR(HO0A,HOOC,HOOD), CO0OS(HOOF,HOOG,HOOR)
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Crystallographic data for compound 3ad (CCDC-1994533) have been deposited with the
Cambridge Crystallographic Data Centre, Copies of the data can be obtained, free of charge, on
application to CCDC (Email:deposit@ccdc.cam.ac.uk)

Single crystals of C;7H,;N; 3ad were obtained by evaporation of a saturated ethyl acetate
solution. A suitable crystal was selected, mounted by acrylic glue on the glass stick, and X-ray
intensity data of the compound was collected using SuperNova, Dual, Cu at zero,
AtlasS2 diffractometer. The crystal was kept at 293(2) K during data collection. Using Olex2,!
the structure was solved with the ShelXT? structure solution program using Intrinsic Phasing and
refined with the ShelXL? refinement package using Least Squares minimisation.
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Table 1 Crystal data and structure refinement for 3ad.

Identification code ANNA ARK148 1
Empirical formula Ci7Hy1N3

Formula weight 267.37
Temperature/K 293(2)

Crystal system triclinic

Space group P-1

a/A 6.7441(2)

b/A 9.9379(3)

c/A 12.0364(5)
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a/° 69.995(3)

B/ 75.972(3)
v/° 81.277(2)
Volume/A3 733.33(5)
V4 2
Pealcg/cm’ 1.211
wmm-! 0.562
F(000) 288.0

Crystal size/mm? 0.565 x 0.399 x 0.269

Radiation CuKa (A =1.54184)

20 range for data collection/° 7.986 to 152.28

Index ranges -8<h<6,-12<k<12,-15<1<15
Reflections collected 8900

Independent reflections 3031 [Rine = 0.0202, Rgigma = 0.0164]
Data/restraints/parameters 3031/0/183

Goodness-of-fit on F? 1.063

Final R indexes [[>=2c (I)] R;=0.0402, wR, =0.1132

Final R indexes [all data] R;=0.0454, wR, =0.1192

Largest diff. peak/hole / e A3 0.21/-0.15

Table 2 Fractional Atomic Coordinates (x10*) and Equivalent Isotropic Displacement
Parameters (A2x10°) for 3ad. Ug is defined as 1/3 of of the trace of the orthogonalised
Uy; tensor.

Atom X y z U(eq)
N3 -53.3(12) 6648.2(9) 8475.4(8) 41.8(2)
N1 -5.2(14) 4439.8(10) 8444.7(9) 52.7(3)
N2 -1956.7(14) 4800.9(11) 9013.9(9) 54.8(3)
C10 341.1(15) 8047.8(11) 8368.4(9) 43.3(2)
C1 1108.3(15) 5530.6(11) 8131.9(10) 44.0(2)
C2 -1959.1(15) 6117.0(12) 9021.2(10) 46.5(3)
C5 -1314.4(17) 8899.6(12) 8805.2(10) 49.5(3)
C12 4070.0(16) 4182.5(12) 7135.5(10) 48.5(3)
Cll1 3296.8(15) 5529.8(12) 7492.9(10) 47.4(3)
C9 2253.6(17) 8599.8(13) 7860.0(11) 54.0(3)
Cl4 7099.6(16) 2962.2(12) 6022.9(11) 49.1(3)
C4 -3288.3(18) 8325.0(14) 9358.1(12) 58.4(3)
C13 6277.5(16) 4252.9(12) 6444.1(11) 50.2(3)
C15 9299.4(16) 3050.6(11) 5316.8(11) 50.3(3)
C3 -3610.4(17) 6988.2(14) 9473.9(11) 55.3(3)
Cl6 10137.2(18) 1736.1(13) 4938.7(12) 56.1(3)
Cé6 -986(2) 10303.2(13) 8704.0(12) 59.2(3)
C7 888(2) 10842.2(13) 8196.0(12) 61.2(3)
C8 2502(2) 9985.4(14) 7777.9(13) 61.6(3)
C17 12342(2) 1790.8(16) 4256.2(15) 74.1(4)
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Table 3 Anisotropic Displacement Parameters (A2x103) for 3ad. The Anisotropic displacement
factor exponent takes the form: -2n?[h?a*?U;;+2hka*b*U,+...].

Atom Un Uz Uiz Uz U U
N3 338(4) 4535 45.7(5) 1624 -3.10) -53(3)
NI 44065  50.1(5) 64.6(6) 23.1(4)  -14(4)  -10.14)
N2 8B.1(5)  57.2(6) 63.0(6) 221.8(5) 0.9(4) -13.6(4)
CI0  412(5)  438(5)  45.7(5) 1574 -7.8(4) 3.5(4)
Cl 38.9(5) 4455  49.9(5) [18.8(4)  -5.04) 47(4)
2 36.6(5)  54.1(6) 47.2(5) 16.0(4) 244 29.0(4)
Cs 482(6)  50.4(6) 48.8(6) 18.6(5) -6.1(4) 0.1(5)
Cl2  442(6)  467(6)  55.0(6) 212(5)  -34(4) 42(4)
Cll 3875  47.6(6) 56.0(6) 2155) -2.004) 43(4)
) £.06)  50.0(6) 69.5(7) 2355 -4.1(5) 7.1(4)
Cl4  438(6)  453(6) 58.9(6) 2105)  -5.7(5) 2.7(4)
C4a  MBI6)  640) 63907 2836) 295 2.3(5)
CI3  4256)  49.0(6) 61.1(7) 253(5) -3.5(5) 2.6(4)
CI5  452(6)  43.5(6) 62.4(7) 223(5) 4205 22.6(4)
C3 38.1(5)  66.9(7) 57.1(6) 21.7(5) 1.9(4) 7.165)
Cl6  49.06)  4896)  71.6(8) 285(5) -1.3(5) 3.1(5)
6 65.0(7)  50.4(6) 62.4(7) 25005 -8.3(6) 4.1(5)
7 73.6(8)  45.6(6) 66.6(7) 200(5)  -13.6(6)  -7.0(5)
C8 56.2(7)  52.9(7) 76.6(8) 2136) -83(6)  -13.9(5)
Cl7  540(7) 712090  962(11)  -41.8(8) 7.3(7) 22.6(6)

Table 4 Bond Lengths for 3ad.

Atom Atom Length/A Atom Atom Length/A
N3 C10 1.4124(13) C5 C6 1.4050(17)
N3 Cl 1.3826(13) Cl12 Cl1 1.5242(14)
N3 C2 1.3862(12) Cl12 C13 1.5182(14)
N1 N2 1.3850(13) C9 C8 1.3794(17)
N1 Cl1 1.3082(14) Cl4 C13 1.5174(14)
N2 C2 1.3107(15) Cl4 CI15 1.5193(14)
C10 Cs 1.4046(15) C4 C3 1.3333(18)
C10 C9 1.3933(15) CI5 Cl16 1.5137(15)
Cl1 Cll1 1.4899(14) Cle6 C17 1.5133(16)
C2 C3 1.4223(16) C6 C7 1.3655(19)
(O8] C4 1.4429(16) C7 C8 1.3819(19)

Table 5 Bond Angles for 3ad.
Atom Atom Atom Angle/* Atom Atom Atom Angle/*
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Cl
Cl
C2
Cl
C2
C5
C9
C9
N3
N1
N1
N3
N2
N2
C10

Table 6 Hydrogen Atom Coordinates (Ax10%) and Isotropic Displacement Parameters (A2x103)

for 3ad.
Atom
H12A
H12B
H11A
HI11B
H9
H14A
H14B
H4
H13A
H13B
H15A
HI15B
H3
H16A
H16B
H6
H7
HS
H17A
H17B
H17C

N3
N3
N3
N1
N2
C10
C10
C10
Cl
Cl
Cl1
C2
C2
C2
C5

C10
C2
C10
N2
NI
N3
N3
Cs
Cll1
N3
Cll1
C3
N3
C3
C4

134.21(9)
103.88(9)
121.91(9)
108.67(9)
106.68(9)
116.75(9)
123.43(10)
119.82(10)
126.49(9)
109.87(9)
123.64(10)
120.54(10)
110.90(9)
128.55(10)
120.18(11)

3968.69
3209.58
4134.45
3461.67
3357.88
6234.04
7018.99
-4367.63

6378.5

7133.68

9371.3

10158.16
-4888.87

10033.1

9290.43
-2069.83
1075.95

3780.37
12471.63
12742.55
13209.85

C10
Co
C13
Cl
C8
CI3
C3
Cl4
Cl16
C4
C17
C7
C6
C9

y
3349.53

4070.53
5618.05
6362.34
8036.6
2872.82
2102.88
8904.27
5112.98
4333.81
3889.77
3175.6
6632.73
896.04
1623.83
10878.44
11775.76
10350.01
2634.74
952.42
1820.03
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G5
G5
Cl12
CI1
C9
Cl4
C4
C13
CI5
C3
Cl6
C6
C7
C8

C6
C4
Cll1
C12
C10
CI5
C5
C12
Cl4
C2
C15
(O]
C8
C7

<
7857.19
6638.25
8012.05
6771.18
7577.11
5518.87
6722.23
9642.03
5745.11
6956.5
4600.77
5809.35
9843.15
5654.78
4434.27
8989.4
8132.19
7434.62
3558.08
4006.25
4771.48

118.40(11)
121.41(11)
111.67(9)
113.43(9)
119.72(11)
113.54(9)
121.94(11)
113.87(9)
113.31(9)
118.65(10)
114.09(10)
121.51(12)
119.28(11)
121.27(12)

U(eq)
58
58
57
57
65
59
59
70
60
60
60
60
66
67
67
71
73
74
111
111
111



Crystal Data for C,;Hy N3 (M =267.37 g/mol): triclinic, space group P-1 (no. 2),a=
6.74412) A, b= 9.9379(3) A, c= 12.0364(5) A, a= 69.9953)°, = 75.972(3)°, y=
81.277(2)°, V= 73333(5) A3, Z= 2,T= 2932)K, wCuKa)= 0.562 mm!, Dcalc=
1.211 g/cm?, 8900 reflections measured (7.986° < 20 < 152.28°), 3031 unique (R;, = 0.0202,
Rgigma = 0.0164) which were used in all calculations. The final R; was 0.0402 (I > 2o(I))
and wR, was 0.1192 (all data).

Refinement model description

Number of restraints - 0, number of constraints - unknown.
Details:
1. Fixed Uiso

At 1.2 times of:

All C(H) groups, All C(H,H) groups

At 1.5 times of:

All C(H,H,H) groups
2.a Secondary CH2 refined with riding coordinates:
CI12(H12A,HI12B), C11(H11A,H11B), C14(H14A,H14B), C13(HI13A,H13B), C15(H15A,
HI15B), C16(H16A,H16B)
2.b Aromatic/amide H refined with riding coordinates:
C9(H9), C4(H4), C3(H3), C6(H6), C7(HT), C8(HS)
2.c Idealised Me refined as rotating group:
C17(H17A,H17B,H17C)

3. Cytotoxicity against normal cells

Cell viability was measured by MTT (3-(4,5-dimethylthiazol-2-yl)-2,5-diphenyl tetrazolium
bromide) assay. Briefly, neuroblastoma cell line BE(2)-C were maintained in DMEM/F12 media
supplemented with 10% FBS under standard cell culture conditions. 2,500 cells per well were
plated into 96-wells plate, and cells were treated with compounds 3ec, 3cb and 3hc at 25 uM in
triplicates for four days. By the end of four-day treatment MTT reagent (15 pL at 2.5 mg/mL in
1X PBS) was added into each well and incubated with cells for 1 hour at 37 °C. DMSO was then
used to dissolve the crystal formed in each 96 well. Optical density values at wavelength 570 nm
and 630 nm were measured using SpectraMax 190 (Molecular Devices, San Jose, CA), and the
difference in the two optical density values was used to analyze the relative cell survival in each
96 well. To evaluate the cytotoxicity these compounds in normal cell lines, one normal human
skin fibroblast (SV549) and one normal human fetal lung fibroblast (IMR-90) were used. 1,500
fibroblast cells were treated with 25 uM compounds in triplicates for four days. MTT assay was
then used to measure the cell viability.
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BE(2)-C, SV549 and IMR-90 cells were treated with 3¢b, 3ec and 3hc at the concentration of
25 uM in triplicates for four days. Then MTT assay was used to measure the cell viability. *,
p< 0.05, compared to its corresponding control.
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