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Result from HMBC and HSQC
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(ppm)
1. 12,13 3.19 70.58
2. 10,15 3.62 69.56
3. OCHs; 3.89 55.51
4, 9,16 4.10 71.16
5. 4,21 6.98-7.02 114.52
6. 6,19 6.98-7.02 114.62
7. 5,20 7.12 121.63
8. 3,22 7.35 129.67
9. 30,34 7.64-7.68 128.47
10. 31,33 7.64-7.68 130.76
11. 25, 27 7.72 121.95
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12. 2,23 131.65
13. 7,18 132.60
14. 29 146.77
15. 26 156.40
16. 1,24 156.94
17. 32 160.43

The HMBC (Heteronuclear Multiple Bond Correlation) experiment gives correlations between

carbons and protons that are separated by two, three bonds.
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H33 C32
H27 C2
H25 C23

In aromatic zone showed cross peaks and the assignment of their carbon resonances: H-4 and H-
21(cH 6.98-7.02 --> C-2 and C-23, respectively (cC 131.65), C-6 and C-19 (cC 114.62); H-6
and H-19 (cH 6.98-7.02) --> C-4 and C-21 (cC 114.52), C-7 and C-18 (oC 132.60); H-5 and H-
20 (oH 7.12) --> C-4 and C-21 (oC 114.52), C-6 and C19 (6C 114.62) and C-7 and C-18 (cC
132.60); H-3 and H-22 (cH 7.35) --> C2 and C23 (cC 131.65), H-31 and H-33 (cH 7.64-7.68) --
> C30 and C-34 (cC 128.47), C-29 (cC 146.77), C-32 (cC 160.43), -30 and H-34--> C-26 (¢C
156.40), C31 and C-33 (cC 130.76), H-25 and H-27 (cH 7.72) --> C-2 and C-23, respectively
(oC 131.65).
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X-ray diffraction experiment

The crystal of 3a (C30H20NOs, M = 483.54) is monoclinic, space group P2i/c, at T = 120 K:
a = 10.239(4) A, b = 10.344(4) A, ¢ = 23.413(8) A, B = 98.648(6)°, V = 2451.5(15) A3,
Z = 4, deac = 1.310 g/cm3, F(000) = 1024, 1 = 0.089 mm™2. 21314 total reflections (5116 unique
reflections, Rint = 0.082) were measured on a three-circle Bruker APEX-1I CCD diffractometer
(A(MoK)-radiation, graphite monochromator, ¢ and » scan mode, 20max = 54.0°) and corrected
for absorption (Tmin = 0.975; Tmax = 0.980).1 The structure was determined by direct methods
and refined by full-matrix least squares technique on F? with anisotropic displacement
parameters for non-hydrogen atoms. The hydrogen atoms were placed in calculated positions and
refined within riding model with fixed isotropic displacement parameters [Uiso(H) = 1.5Ueq(C)
for the methyl group and 1.2Ueq(C) for the other groups]. The final divergence factors were
Ry = 0.116 for 3809 independent reflections with 1 > 2o(1) and wR2 = 0.242 for all independent
reflections, S = 1.031. All calculations were carried out using the SHELXTL program.[?

Crystallographic data for 3a have been deposited with the Cambridge Crystallographic Data
Center, CCDC 1532287. Copies of this information may be obtained free of charge from the
Director, CCDC, 12 Union Road, Cambridge CB2 1EZ, UK (fax: +44 1223 336033,

e-mail: deposit@ccdc.cam.ac.uk or www.ccdc.cam.ac.uk).

Table 1. Hydrogen bonds for 3a [A and °].

D*—H---A* d(D—H) d(H--A)  d(D--A) Z/DHA
C9—Ho9a---N28? 0.99 2.59 3.491(7) 151.9
C12—H12a---017" 0.99 2.56 3.335(7) 135.1
C12—H12b---08 0.99 2.39 3.013(6) 119.9
C13—H13b---017 0.99 2.55 2.958(6) 104.8
C35—H35a---011° 0.98 2.55 3.465(7) 156.1

* D — proton donor; A — proton acceptor;
Symmetry transformations used to generate equivalent atoms:
a_x, -y+1, —z; P —x, y+0.5, —z+0.5; ¢ x+1, —-y+1.5, z+0.5
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Figure 1. Molecular structure of 3a. The dashed and dotted lines indicate the intramolecular
C—H---O hydrogen bonds.

Figure 2. Crystal packing of 3a. The dashed and dotted lines indicate the intramolecular
C—H:--O and intermolecular C—H:--N and C—H---O hydrogen bonds.
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Cytotoxicity assay

Four human cancer cell lines was obtained from the American Type Culture Collection
(Manassas, VA) ATCC as FL (human cervix carcinoma), RD (human rhabdosarcoma), Lul
(human lung adenocarcinoma), HepG2 (human hepatocellular carcinoma). The Vero cell line
was initiated from kidney of a normal adult African green monkey. They were grown in DMEM
(Dulbecco's Modified Eagle Medium) (Thermo Fisher Scientific, USA) supplemented with L-
glutamine, Sodium pyruvate, NaHCO3, PSF (Penicillin- Streptomycin sulfate - Fungizone);
NAA (Non-Essential Amino Acids); 10% BCS (Bovine Calf Serum). All incubations were
performed at 37°C for 72 hours in a CO2 (5%) incubator with the plates capped in the normal
fashion

The MTT is based on the protocol described by Skehan & CS (1990) and
Likhiwitayawuid & CS (1993).F! This method has worldwide application and is recommended
by National Cancer Institute (NCI) and College of Medicine, University of Illinois at Chicago for

routine drug screening.

Table 1. Cytotoxicity tests performed on compounds 3 a-g in human cancer cell lines.

Cell line, cell survival (%) Concl.
N | Comp Conc.
) | (ug/ml)
HepG2 Lul RD FL
DMSO ; 100 100 100 100
T?f)o' 5 1.34+0,8 | 3.66+0,9 | 068+03 | 3.87+11 Positive
1| 3a 10 100 99.06+1.5 100 100 Negative
Positive with
2 3b 10 0 0 0 0 04 cell lines
Positive with
3 3c 10 0 0 0 0 04 cell lines
4| 3d 10 | 200740.8 | 38.25+0.4 | 39.2640.7 | 64.09+0.8 | "ositive with
03 cell lines
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5 3e 10 67,61+1,4 | 64,4415 | 83,27%1,2 59,3+2,3 Negative

Positive with

6 3f 10 58,45+0,8 | 72,89+2,8 | 44,83+1,1 | 13,46%+1,6 02 cell lines:
RD, FL

Positive with
7 39 10 60,85+1,4 | 69,47+2,6 | 50,09+2,8 | 41,71+3,1 02 cell lines:
RD, FL

Table 2. Results of ICs test

Cell lines )
e Ic il Conclusion
gtr Comp. %0 (ug/mb)
HepG2 | Lul RD FL
T?f)o' 0.29 0.31 0.25 0.33 Positive
1 3b 2607 | 2664 | 256 | 1302 | Positivewith
04 cell lines
Positive with
2 3c 7.957 6.946 6.887 6.742 04 cell lines
3 3d 6586 | 7.904 | 7.528 i Positive with
03 cell lines
Positive with
4 3f - - 8.881 8.346 02 cell lines:
RD, FL
Positive with
5 30 - - 10.0 9.505 02 cell lines:
RD, FL
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Table 3. Results of test on cytotoxicity on the Vero cell

Entry | Compound Conc. Vero cell line, Conclusion
(ug/ml)
cell survival (%)
DMSO - 100
Taxol (+) 5 3224417

1 10 71,6042,3 Negative
3b

5 86.55+0.7 Negative

2 10 65.86+0.8 Negative
3¢

5 92.22+1.5 Negative

3 3d 10 80.92+1.3 Negative
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Copies of HRMS, 1H NMR and 13C NMR spectra
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Keton4+40OMe—-CDC1 3-HMBC
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Keton4+40Me-CDC13-HMBC
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Ketond4+40OMe—-CDC1 3-HMBC
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Keton4+40OMe—-CDC13-HSQC
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Keton4+40Me-CDC13-HSQC
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TD20x1i
N SV N LN N THIMNOTOT ™ @ N
0 NHOOT VONmmM HOMD®AI> © mmm oy u ’
r~ LVLwwen mOmmMmm “~HOoOOOOON ©@ 0NN N
1 N NP NP %
Current Data Parameters
NAME 09-TD20xi
EXPNO 10
o PROCNO 1
F2 - Acquisition Parameters
Date 20160328
Time 11.49
INSTROM spect
PROBHD 5 mm PABBO BB/
PULPROG 2430
o T 65536
S SOLVENT CDC13
NS 64
DS 2
SWH 10000.000 Ez
FIDRES 0.152588 H:z
AQ 3.2767999 sec
RG 191.38
D 50.000 usec
DE €.50 usec
TE 300.0 ¥
D1 1.00000000 sec
oo 1
wowmwews CHANNEL £1 wwswswew
SFOl 500.1330885 ME:z
NOCl 1H
Pl 9.50 usec
PLW1 24.00000000 ®
FZ - Processing parameters
SI €5536
SF 500.1300133 MHz
WDW EM
sse 0
LB 0.30 Bz
GB 0
N \,_J % ‘
1.3 LAt ) L ) k-4 k -2
S OBE N g
_1. - |- - - - - -
f I 1 1 | 1 I I I | pi- 1 |

| 1 ! I i | |
79 78 71 18 718 74 73 72 71 10 69 68 67 66 68 ppm
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2
v
T T T T T
180 160 140 120 100

Current Data Farameters

NAME 09-TD20x1i
EXPNO 12
PROCNO )

zgpg30
65536

SOLVENT

NS

DS

SWH

F1DRES

wammmmme CHANNEL £1 ==
mwo_ 125,770363

w
Process irg parameters
65536
125.7577885 MHz
EM
1.00 Hz

1.40
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TD20xi
B~ o o i S inm o — S o s
o™ (=] [Ta] (Vo] — " \O r~ — —t (o)) ™
~ O o~ o © N O o — w <+ - ©
wn n v < ™ ™M ™M N o~ — — — o
N 4 i — N o~ ot i i — i
\ [ _ | |\ | I
R
a
-
v N o e adade qirPN1A g anad ” oy
I | I 1 | I I 1 I I 1
155 150 145 140 135 130 125 120 115 110 ppm

&,
BRUKER
{6

Current Data Paraneters

NAME 09-TD20x1i
EXPNO 12
PROCNO 1

F2 - Acquisition Paramet
Date_ 20160329
Time 14.04
INSTRUM spect
PROBHD 5 mm PABBO BB/

ers

usec
W
W
W

MHz

PULPROG z2gpg30
D 65536
SOLVENT CDC13
NS 3724
DS =
SWH 31250.000
FIDRES 0.476837
AQ 1.0485760
RG 191.38
DW 16.000
DE 6.50
TE 300.0
D1 2.00000000
D11 0.03000000
TBO 1
|||||||| CHANNEL fl =====
SFO1 125.7703637
NUC1 13C
Pl 9.50
PLW1 90.00000000
======== CHANNEL {2 ====
SFO2 500.1320005
Nuc2 1H
CPDPERG([2 waltzlé
PCPD2 80.00
PLW2 24.00000000
PLW12 0.35284001
PLW13 0.22582000
F2 - Processing parameters
S 65536
SF 125.7577885
WDW EM
SSB 0

LB 1.00
GB 0

BC 1.40
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Ba5 1

4000

3500 3000 2500 2000 1500 1000

Wavenumbers (cm-1)

Date Wed Oct 01 0503 10 2014 TD4 KBr

Scans 32
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