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ABSTRACT

This research is aimed to develop, synthesize and identify the structure of potential

anticancer drug . Computer-aided drug design and its parameters, which were BE and IC,, , were
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used to select an appropriate compound for synthesize. The structure of synthesized compound
was identify by spectroscopic techniques. The results from infrared, nuclear magnetic resonance

and mass spectrometers indicated that the design compound was 5-chloro-2-hydroxy-N-

phenylbenzamide.
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Alkylating Plant Alkaloids Antitumor Antimetabolites

Agents Antibiotics

Mustard gas Vinca alkaloids Anthracyclines Folic acid antagonist

Ethenamine Taxanes Chromomycin Pyrimidine antagonist

Alkyl Sulfonate | Podophyllotoxin | Miscellaneous Purine antagonist

Hydrazine Camptothecin Adenosine deaminase inhibitor
analog
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3. NF-KB Pathway (IKK pathway)

ANNIANEIAUATY IKK pathway (NF-KB Pathway) Wia1 NF-KB aziiludansefulii

iadatsan wazduieniaiia apoptosis Fenalnutiaanii 2 dszinm

1. Classical pathway {lunalniifinainnisnszbiuiiiaimad lusanefinnisan

aal

FauuaANiEe waz 1 Tnaazduny p50 waz RelA danalntifaaudrAnyluniasulnaessas
v

wazeugan19iAn programmed cell death

2. Alternative pathway tunalnfifinainnisauiy p52 way RelB Tnaazdang
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v 2
@ o o
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The classical pathway The alternative pathway

Proinflammatory cytokines (TNF-c, IL-1[3) Cytokines
Viruses, TLRs, antigen receptors LTPR, BAFF/Blys, and CD4OL

o K s L 1o | § Ko
' '
InBa ) 10
GElE e P
VAR A WA b/ O/ ol B

S\ O\ mRNA S\ O\ mRNA

, IL-1[3, IL-6, GM-CSF)

(IL-8, RANTES, MIP-1ax, MCP-1) Che

Adhe es (VCAM-1, ICAM-1, E-selectin) Lymphoid c
nzymes (INOS, COX-2, PLAZ2)

(BAFF/Blys)
>, SLC, SDF-1, ELC)

es (PNAJ. GlyCAM-T1)
Other genes (Irf3, Rxra)

3‘1]‘171 7 Classical Pathway Lag Alternative Pathway

4. |IKK complex

IKK complex dsznaulifae IKKQ, IKKB, IKKY ufiu Ine IKKB azlunuminaniy
apoptosis 1evasingaz 1AL pso uay RelA anszfiuliimadifuln uindudy IKK
complex ALAINA AR N AN TANEILLL apoptosis &71 IKKQL ATAIUANNTEUIUNIT

transcription 493 NF-KB (6, 7)
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NH H
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F
\ NH_
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GSK "alkoxyisoquinoline-21"
(8)

(10)

RS

HoN

(11)

Cl

N

o NH H
NN

ML-120B
(3)

‘ SO2NH;

NHz

TPCA-1 GSK-8h
(4) (5) (6)
SO;NH—</\NH
. O
o] CF3
o
HN
cl H'\O/ O [ 1)
CF3 Lo NTTN
" H

GSK "azaindole-7"

NN HO
L -0
N/ N/\_/NH; HO o
H HO
BMS-345541 Wedelolactone
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6. NISWRIUT IMD 0354 TuSnHINz1e9
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AINNNINLNIUITTUNTTNIN LI ERSemLaAdeNAnw N iugmaves IMD 0354
(N-(3, 5-bis-trifluoromethyl-phenyl)-5-chloro-2-hydroxy-benzamide) Tunnseueadns i3
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#iuels NF-kB pathway Tnerlunnsdnsnmlinuan IMD 0354 aunsasdufanisnsefiu NF-kB

o ¥ a . & & A = o rdg’ 1 o
pathway waznilAm apoptosis Tukmaadinaana1ingpNiluNeiLmasuetfu1WIn
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a1NN197 IMD 0354 Analnn13eiueld nuclear factor kappa B ( NF-kB ) T4nalnidana
FANITULNAN IR EARNZIT A9 NIRmLNTAZ94T19184 IMD 0354 THHANNaWIZAa
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> ‘ l_ IKK Inhibitors

o e — eg MS-345541, IMD-

@ @' KKG/B 0354 and ML1208
~FxB () ’\

NFxB

NF-xB decoy
oligonucleotides _1

NF-xB Inhibitors
eg DHMEQ

Inflammatory Gene ]

51% 9 nalnmsdiudialng IMD 0354
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71 Lﬂ’g‘m Fourier Transform Infrared Spectrometer
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mi@mﬂﬁuum infrared (IR) uai l@@enan infrared spectrum (11)

gﬂﬁ 10 Lﬁ‘é"ﬂ\i Fourier Transform Infrared Spectroscopy

9.1 LA3a9 Nuclear Magnetic Resonance Spectrometer (NMR Spectrometer)
o o = dl ] dl a v o o 1 all % a o‘dl o v
RANNITNINIUAR me%mﬂ@mmLvaﬂmmfamwmmmmmmmw GIN@W]’]ELVI

a = = v a o I 1 [~ % o dl %
mm@ﬂmm@m@mmmmimmimimmmm LAN 1mLﬂuzﬁLﬂﬂma‘mm@m‘ﬂwmmmm?

ey

L L

|
——

a1

\

gﬂﬁ 11 Lﬂ'i}m Nuclear Magnetic Resonance Spectroscopy
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9.2 Lﬂ?;‘m Mass Spectrometer

wann1svinauae arsazgnilaeuliiegluglilszg udadanaareatlsyq Ninduiu LA

114 mass spectrum (13)

gﬂ‘l‘?"l 12 Lﬂ?‘ﬂa Mass Spectroscopy

12



UNN 3 VEMTAMRUNUIRE

1. wsasiavazalnsalumsiinauias

1.1

1.2

1.3

ABNNILADT

1.1.1

Tlsunsu
1.21 A
122 C
123 C
1.24 D
isaaile
1.3.1
1.3.2
1.3.3
1.34
1.3.5
1.3.6

1.3.7
1.3.8

1.3.9
1.3.10

Notebook PC, Processor Core (™) |7-7700 HQ CPU@ 2.8GHz with 8 GB
of RAM, Microsoft Windows 10 Pro

Notebook PC, Processor Core (™) [7-4510 HQ CPU@ 2.GHz with 8 GB
of RAM, Microsoft Windows 10 Pro

utoDock 4.2.6

hemDraw 12.0

hem 3D Ultra 12.0

iscover Studio

wazainenl

Glass chromatography column

Magnetic bar

Heating Magnetic stirrer

TLC tank

TLC plates

Infrared spectroscopy (Thermo spectra-Tech, P/N 700-0085, Ver3.910/01,
Shelton, USA and APW1200202, Becthai Thailand)

Fourier Transform Nuclear Magnetic Resonance Spectrometer (Bruker
Avance |ll HD 400 nanobay)

UV lamp (254/365nm 6-Watt 230v 50Hz 0.12Amps, Cambridege, UK)
Rotary evaporator (254/365nm, Buchi Thailand Ltd.)

Mass spectrometer (GC-MS/MS TQ-Gas Chromatograph-Mass
Spectrometer/Mass Spectrometer (7890GC/ 7000C GC/ MS Triple Quad))

13



14  &17LAN

1.4.1
1.4.2
1.4.3
1.4.4
1.4.5
1.4.6
1.4.7
1.4.8
1.4.9
1.4.10
1.4.11
1.4.12
1.4.13
1.4.14

Aniline (SIGMA-ALDRICH, USA)

5-Chlorosalicylic acid (SIGMA-ALDRICH, USA)

Sodium sulphate anhydrous crystal (QReC, New Zealand)
Sodium chloride (UNIVAR, Ajax Finechem Pty Ltd, Australia)
Sodium hydroxide (LOBA CHEMIE, India)

Methanol (RCI Labscan, Australia)

Ethyl acetate (RCI Labscan, Australia)

Hexane (RCI Labscan, Australia)

Silica gel (MERCK, Germany)

Oxalyl chloride (SIGMA-ALDRICH, USA)
Dimethylformamide (RCI Labscan, Australia)
Dichloromethane (RCI Labscan, Australia)

Triethylamine (CARLO ERBA, ltaly)

Toluene (RCI Labscan, Australia)

2. AEN1TANLUBINUIRE

2.1 aanuuuinsas e laslinannqmes

= o A v = A
ﬂW?Ll?l‘EEINLLZ\IZﬁﬁ]L@’ﬂﬂIﬁﬁ\iZﬁ"]\?‘ﬁ'ﬂNL@Q@Lﬂ’mlﬂﬁl A® enzyme nuclear factor kappa-B

kinase subunit beta (IKKB) (http://www.rcsb.org/structure/4KIK)

o A o v aa = v = aa
ﬂﬁL@‘ﬂﬂLL@ZM’]T@NZ@?’N’&’]NNWI.I@\‘]?]QINL@Q@L‘fhﬁll’]ﬁl AMNUBDYANAN 3 AT

wulmad IKKB (4KIK, http://www.rscb.org/pdb/) Aduiiluansilsenau iula

wnuaneg lugudieyalugl pdb file Nsdesiu pdbat file e ldlunis
docking
Tllsunsw Biovia ivasinluianai siasnisuldsiuaaniialiilimnuanmne

FRANTNINENTL

14


http://www.rcsb.org/structure/4KIK
http://www.rscb.org/pdb/

. wisss@sluanaunnaliietlugyd pdbat file Inentlalaseasediotuiana
Whusneildnaifinaasnlag Ml sunss Autodock 4.2.6 sefl
a. Manluanalawnugd waziin aniiuBinezmentasialnsau a1niiu
AUIULEqULIL Gasteiger
b. tunnilulngluuinana .pdoat
v, wieslaunudlierlus g pdbat Iredlalaseaineesdaluanaivsned
¥pmTinananlanlflsunsn Autodock 4.2.6 auTuianaaw) Winde Kifies
Lz launug
V. Validate aulmd IKKB itemsaseuniugniiaseesdatuananiimanslunis
¥in docking Tne/ T lsunss Autodock 4.2.6 §si
a. WsaN Grid parameter (N19%11 Autogrid) Tugil .gpf tneiaandaluna
wihviane aflulng pdo el ATNLNY grid anthiAadentiin

184 Grid map 584N 17a39 WazANMUARINITINE TN ANANTI

7 2 tunnudulng .gpf

ANSI9N 2 WISINLADSN L UNISYIN Grid

Parameters
Number of points in x,y,z 100,100,100
Spacing (angstrom) 0.375
Center grid box x,y,z -15.418,-32.994,-71.224
<offset>x,y,z 2.250,9.361,-20.444

15




b. WiItIN docking parameters (N13%1 autodock) lugtl .dpf taenilalws
dalsananimnng (IKKB) uazlaunus dailulvd . pdbgt file Nsige
1ALy docking ANTUAMMUAANNIINHARFFNNT ANNATTINN 3

uaztiunn gy Lamarckian GA

A15199 3 W9ReasnlElun19vin Docking

Docking Parameters

Number of GA run 100
Population size 150
Maximum number of energy evaluations 2,500,000
Maximum number of generation 27,000

Maximum number of top individuals that automatically survive | 1

Rate of gene mutation 0.02
Rate of crossover 0.8
Mean of Cauchy distribution for gene mutation 0.0
Variance of Cauchy distribution for gene mutation 1.0
Number of generation for picking worst individual 10

c. NN13 docking parameters Lﬁfasl,mmwar.dlg WaE analysis Tu

1lsunsn WamA1 binding energy

16



22 wrenlawnusnaz i lun1s docking

L Tasssssiesnuuuiluansnguialug Gusasnisinlasainsesansieanuuulng 1

1U3un31 ChemDraw 12.0 malase@dnaiili 2 85 asanniiuldidsunssu Chem3D
dl 4 aa aa o A v . dl
Ultra 12.0 iautlasinseasieann 2 86 1w 3 4R wazanlaseadnslitd conformation
AnaxUANga Taenns minimize energy finamannig MM2 faeflulisunsy Chem3aD
o =K & .

Ultra 12.0 waztiunnidulnd protein data bank (.pdb)

I dalaseairalawnudnwisenl? Ineldllsunsu Autodock 4.2.6 1iWann1T docking B4
n17 docking azilun1smusalunisduiuenlod IKK Tnavinulenduneunig validate
LAZINENNUEATBINTAN T WAN binding energy (ﬂ@zﬂ@u%m intermolecular

energy kA torsional energy) {81811 conformation NN binding energy LAY

docking energy Lﬂmumnﬁqm

23 duenzdeyiuiressnlfiiunisAniaen

v
o

n1sdaAzIian eyt ALz amidation AuaINuANLTEAIN

O—Q0

<~ on

—Q0
O—0

\O
/

\JJ
\
/
_|_

N

e}
I

C
R/ \H

1% 13 msdaAsznansAaeLisen amidation

17



Fidan41ljisen amidation 551974 carboxylic acid uaz amine

0 0
l! R ——— = ﬂ -+ NHZ/RI

N SN

R N
H R OH

= aaa . . ! . . . v & .
gﬂ‘w 14 ﬂgniﬂﬁ amidation §£411914 carboxylic acid LLag amine 1aitlu amide

A. NITLIUNTEUAINZTANTIAN

n19ul AU carboxylic acid 1w acyl chloride

|, ©9419 B (5-chlorosalicylic acid) ldaanfiunan (round bottom flask) a7194 1.77
N34 (5.14 mmol)

1. U dry toluene {lu solvent Tneninasliluranfiunanniians B szunas 10

ang

2D
D)

a

ll.  #3 condenser InAaaafiunaswzanansiliotlue1einuds aantiubs oxalyl
chioride aslil 1.48 §adamns (17.23 mmol)

IV.  ifin dimethylformamide a3l 3 weim tneild dropper Milusiagel §isen

V. saliinesiiiadunuaneuidaiaauainanaiiudenniduanaindung amn 130

= 09; 1 v oa asa

agAaaTea Iness condenser uar taesliiinL]isaiauans B azaiauun

VI, thansazans B NéldszwmelnelAses rotary evaporator 38a1udia
o Aﬂl % % tﬂl og/I v

VIl 11 B AlAannnnsszinefaeases rotary evaporator Nnsanal@ussannia
nitrogen

ﬂ’]ﬁ‘Llﬂ?‘ﬂﬁJ@’]ﬁ‘@Zﬁ@’]ﬂ Amine

I m29817 A (aniline) Tauqmfiunan (round bottom flask) U310 1.40 Hadans (7.72
mmol) &AL dry dichloromethane aslilidniiaail solvent

. WAs triethylamine asld 1.44 AaRans

18



N13N1A%EN

| IBNAITATANENANTEY A A9 IUANTAZANEHANTDY B AnelE nitrogen At
il e 24 Falusneliiussannas nitrogen
B. n1suananafiafiniazang (solvent extraction)
. \PinaeazaneBas sodium chioride 20 HaAARs mﬂummmwﬁﬁﬁﬂﬁﬁ?m
. wangnmansiag separatory funnel A nthud dichloromethane 150 TadaR? U&

NN13uENFag separatory funnel 8n 2 781

Il. zm”meﬁ” AU dichIoromethanegﬁwﬁyﬁﬁu’m 2 ﬂ%ﬂ
IV.  1Rn anhydrous magnesium sulfate a<lillagifinaunan anhydrous magnesium
sulfate ldsumuduiieu
V. nessnudnaudati sz dnaiesed rotary evaporator
Vi, datiwinansfiliuazin % yield
C. mawmnma*lﬁu?rqwaﬁrimmﬂfaﬁuu"ﬂm‘mimmﬂww
. ussBanasaslunedind TasflinmalnAeuiiAe hexane : dichrolomethane = 1 1
I anvilganssesinadindugy dichrolomethane aeradnsl uiaidln stopper #lAdam
nsvamunzanLazuandsiin
I fuansfnetiaainaadisd Tnalinsdannduesansazanausazdiuiinansn uazifiu
asugnaanuLilu fraction

V. Wgariandnsaiansiinnasuandiaon TLC

o . A (R o ¥ © o ©
V. U1 fraction WRIANTNHAN Rf value INNUNITINNU LL@QUP]VL‘]J?Z:LV]Emqwqﬂzﬂqﬂ@@ﬂimﬂ
%394 rotary evaporator

VI ugngsnatinaivatinlldimszst
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D. N12ANKAN

=2 o [ % dl o a o rdl v o o & Y o ¥ dl
m@ﬁmN@m::mummnmmmmmnmmﬂmmuﬂmuuummiﬂ?zmmfmme

a E2 1% di v v «dl v a Qr dy o
rotary evaporator FatFaaudn alifliansniedaunseilainnuiisgranina taanisn

! 1 v 1
a198va"8 methanol TuiBNofitiaagn aniilusn hexane iaIMN1IANNANKAZNIBLIL

a9 lEuantin i laseasiasalal

2.4

%

Wgarliananend 199815N43Az

v
o a

IneldAsaailanig spectroscopy Aail

[ Infrared Spectrometer (IR spectrometer)
. Nuclear Magnetic Resonance Spectrometer (NMR spectrometer)

[ll.  Mass Spectrometer (MS spectrometer)
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UNN 4 NANSIAE

N15aanLUulAsIE5199IN&1TARLLUL (Lead compound)

ann1geenwuuiaeaieing 1 IMD 0354 (N-(3, 5-bis-trifluoromethyl-phenyl)-5-

chloro-2-hydroxyl-benzamide ) iluansfiuiuy 39 IMD 0354 § AlAsaas1adu amide a9inn1g

aanuULaNs WiNaywusafaiuansfiuu inauiiassasgaaniilugdauans amine was

carboxylic acid

carboxylic acid fangl8asinafs

Amine

F3C

F3C

Cl

FsC o\\C
VA
e °\\C
- .
A\

O

Cl

NN7lAsRduLe9 amine IagsA trifluoromethyl 119 2 faaan TN

Carboxylic Acid

5-Chloro-2-hydroxy-N-phenylbenzamide

21




2. NAN19911 Computer-Aided Drug Design

M1519% 4 HAUA9 conformation AA9 IMD 0354 134284 active site

Compound Order Docked pose BE Bonding ICso
conformation
IMD 0354 | 100 -5.9 | 1 H-bond | 40.88
(CYS99)

22




A1919N 5 NAURI conformation UAY A12B3 L3188 active site

Compound Order Docked pose BE | Bonding ICsp
conformation
A12B3 100 -6.64 | 1 H-bond | 13.64
(CYS99)

23




3. NNSRILATIEVIANS 5-chloro-2-hydroxy-N-phenylbenzamide

AN5199 6 NANITRILATIZINANS 5-chloro-2-hydroxy-N-phenylbenzamide

List A12B3
(toluene)
%Yield (Pure) 16.73 %

Product appearance

o

= < al
naneuztiluaaudsanio
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4. n19R9299aUlATIESIINIUARNAELATAINENIY Spectroscopy

4.1 ﬂﬂeﬁQQﬁTﬂs‘aﬂ:}NﬁQﬂLWﬂﬁﬂ Infrared (IR) Spectroscopy

cl [ |1
|

3800 3600 3400 3200 3000 2800 2600 2400 2200 2000 1800 1600 1400 1200 1000 800 600

Wavenumbers (cm-1)

gﬂ‘l‘?‘ll 15 ﬁﬂLLMﬂﬂﬁﬁﬁﬁmwuu FT-IR 124415 5-chloro-2-hydroxy-N-phenylbenzamide

IR spectrum 2484 419 5-chloro-2-hydroxy-N-phenylbenzamide aWu qu: N-H 283
amide ‘17’1' wavenumber 3,322.14 cm”’ g C-H 284 aromatic ring @fgfluﬁ‘humiﬁ 3,022.10 cm”
1y C=0 289 amide mgflum"mmiﬁ 1,622.74 cm™' 4az 1] C=C 28 aromatic ring 2¢/ 1
FuMLiaR 1450.58, 1553.88, 1598.14 cm’ ' #alum1a1af 7 uazeauana peaks LA ﬁqgﬂﬁ 15

ANSI9N 7 ANANWUSFTEUING wavenumber (cm™) ﬁuugﬂqﬁﬁumamﬁmm

5-chloro-2-hydroxy-N-phenylbenzamide

Wavenumber (cm™) Attributed to
3,322.14 v N-H 289 amide
3,022.10 C-H 283 aromatic ring
1,622.74 | C=0 284 amide

1450.58, 1553.88, 1598.14 C=Ca84 aromatic ring

25



4.2 n’l'iﬁg'QﬂTﬂ%‘Qﬂ%‘J’Nﬁ%ﬂmnﬁﬂ Nuclear Magnetic Resonance (‘"H-NMR)

Spectroscopy

JUT 16 Uanasunia peaks IuIUuAzlne9 protons FeagUlumsnei 9 uay U7 17
Junisvene H-NMR spectrum ¥09a13A 5-chloro-2-hydroxy-N-phenylbenzamide (A12B3)
Tuts aromatic protons #aula Ao 6.9 - 8.1 ppm FeAraBAADINUALWLITOT protons Tu

laseasa Asgual 18

H,O DMSO-

2.510

— 11,889
— 11,414

— 3.368

P | ) i

gﬂ‘l?ll 16 "H spectrum (ppm) UBI/19 5-chloro-2-hydroxy-N-phenylbenzamide (A12B3)
499 0-12 ppm LUK19aLA1EY dmso-d6
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msfmﬁ 8 WAMIAT chemical shifts WAz coupling pattern a4 protons Tulpsedsng
5-chloro-2-hydroxy-N-phenylbenzamide (A12B3)

Assigned Protons Chemical shifts (ppm) | Characteristic
CONH 11.889 Singlet
OH 10.419 Singlet
H1 8.089 Doublet
8.084
H4, H5 7.716 Doublet
7.696
H2 7.604 Mutiplet
7.598
7.582
7.576
He, H7 7.405 Mutiplet
7.386
7.367
H8 7.175 Mutiplet
7.157
7.140
7.138
H3 6.984 Doublet
6.962
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31-5-61 No.S

ALZB3 in DM30

II|II II |I II| |II II |I|l I | I| |I
H6/H7
H4/H5
H1 H3
M H8

| ! . Il | |

H |J Hﬂ |'J || | | ‘

I L I |‘|n'1| |I|
DA Y BN AR VY 2 | JN

i s R B e Mt adiaaasais b
y . . . . 78 77 76 TS5 T4 T3 T2 T4 7O 69 68 67 Ppm

3“1]171" 17 ANUKULLRY aromatic protons 114 'H spectrum (ppm) AR9I&1S
5-chloro-2-hydroxy-N-phenylbenzamide (A12B3) ‘li dmso-d6 494 6.9-8.1 ppm
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ZT
O—O0O

519 18 AINANWUEURS protons WAzAT chemical shifts Nlsnglu

"H spectrum (ppm) UB9IA15 5-chloro-2-hydroxy-N-phenylbenzamide (A12B3)

4.3 nﬁﬁﬂngﬁTﬂiﬂﬂ%ﬁﬁﬁQﬂmﬂ'ﬁﬂ”C-Nuclear Magnetic Resonance (*C-NMR)
Spectroscopy

Hatia13n8umed lingaagatanuau carbons Tulasaadng azld “C-NMR
spectrum #3317 19 Tagl peak 199 carbonyl carbon %ﬂ?’mgﬁ chemical shift WL 165.41

ppm @21 peak 7 chemical shift Tuga9 40 ppm azifluaes dmso-d6
Henn131ene peaks lwtag 110-165 ppm Baiiluiae peaks 184 aromatic carbons

QTNL peaks A1UIU 10 peaks NdaARRRIILIATWILG carbons X lulATeas9

12 13

11 8

10 9

gﬂ‘ﬁ 19 919U carbons TulAS98519229815 5-chloro-2-hydroxy-N-phenylbenzamide

(A12B3)
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DMSO-d6

e 3

&
Yo

s St el

T T T T T T T T T T T T T T T T T T T T T T
210 200 190 180 170 160 150 140 130 120 110 100 90 80 70 60 50 40 30 20 10 O

gﬂﬁ 20 ueuas carbons Tu *C-NMR spectrum (ppm) 429

5-chloro-2-hydroxy-N-phenylbenzamide (A12B3) lu dmso-d6 G924 0-210 (ppm)
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gﬂ‘l‘?"l 21 AIUUULLRS carbons Tu "C-NMR spectrum (ppm) 224

31

5-chloro-2-hydroxy-N-phenylbenzamide (A12B3) ‘li dmso-d6 494 100-165 (ppm)

- = m = w0 [= o e L
= = L S (e R 1 -
o & AL o e Al o =
= - iy P | i S o R -

| ‘ ‘ \/
11/
i
I||II
_
_
C10 C13
g
v
- C12 C11 CZ
5

C1 7 .- 6
I L] 1 L] 1 L] 1 1 L] 1 L] 1 1

165 160 155 150 145 140 135 130 125 120 115 110

Ppm



4.4 Msganlasaas1anemAliA Mass spectroscopy

%

Mass spectrum 4898157431A3 w9 LA waneaagiln 25

x10 7 | +E! Scan (7.080 min) A12B3.D
93.2

4

3_

24

247.1
1 155.1
127.0
ol 392 631 1 1 | 207.1 | 281.1 3411

40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
Counts vs. Mass-to-Charge (m/z)

gﬂ‘ﬁ 22 A1 m/z ARIAT 5-chloro-2-hydroxy-N-phenylbenzamide
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1NN 5 anUsENanNIsIAE

1. aanwuUlASIHEIS

n1388nuLLIATNE319aNAN9FAGY (lead compound) Aa IMD 0354 l&aanuiiilu

v 1
A12B3 a1n1iulnu1ninig docking LLﬁQ@lﬁ'ﬂ binding energy YBIANTNILAL receptor fngl

TshnTNAaNNIADT

a1n1A9easNe IMD 0354 7l lead wazlayns wudn A12B3 Tudanaed ring A
(amine) HAHNAZNLARIAULIATNAS19N LENIN12ANHIABUNTNG Af IMD 0354 LWAWANFA19IL

F139 ring A 184 IMD 0354 Azdiuyunui di-trifluoromethyl a9 A1283 Tiingjununil

o FsC o\\

IMD 0354

A12B3

L v
a o o

TnegRduanlaAnundnmgunui ditrifluoromethyl aviinasianiseangyadud

6 [~3 = 1
wARNIFiTa i
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2. Computer — Aided Drug Design
aMNUANTT docking 415 A12B3 Wewguri IMD 0354 Wua1 nMssA di-trifluoromethyl
AuaFaAT binding energy waz ICsoTaaninaluns1e 9 Wallsauiauan binding energy

AzNLN A12B3 HAN binding energy MduaunInngn IMD 0354 fatiis A12B3 agunazquiy

uladlamanan Tefn IC,, NlFaniisuns wansAitiaanda IMD 0354 Teaanmfaariu

M19199N 9 NAURY conformation NLNA interaction L3438 active site

Compounds Order Docking Post BE Bonding ICsp
conformation
IMD-0354 100 -5.9 | 1 H-bond | 40.88
(CYS99)
A12B3 100 -6.64 | 1 H-bond | 13.64

(CYS99)
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3. RumAsznaisalailfizen Amidation

mol 1esuanineiilfas

1H8991N % yield N1Fanuanimaaas Tnanisauamann — ,
mo lvesanssviudilivun (acid)

Y e da . Yy 4 > J
IRAINTL 16.73% TBeDedndaunsiziansaanunlfdies enaiiiasunannluduneunisdasy
. . . dl o % . = dlgj o ¥
@19a1n carboxylic acid 11 acyl chloride M8 lFALTIEINA nitrogen A1ANANNTUNN LA
acyl chloride \aaunauliiflu carboxylic acid AtAN M lHiARLTEa amidation Ihtiaaag

nsulas carboxylic acid 1w acyl chloride {usagildineansil Tnadl dimethylformamide 1w

v
[ %

o ' asa = a asa =
fadadisenlaeinalnnisfindjisenden

(cocl),
0 DMF (cat.) 0
—h.
R.'J‘OH DCM, RT R,)J\u

gﬂ‘ﬁ 23 ﬂg‘jﬁ?ﬂ’l Lﬂaﬂ‘u‘m;l: carboxylic acid Wil acyl chloride

8]

8]
;\ | fi “Cl |
* -
l"ld,-(] Cl cl - INQ/O Cl  — }N\VU
(f J \ Vllsmeler-Haack
-l Y

catalytlc 1 equlv reagent
by-products: CO.(q) CO{g)
-Cl carbon dloxlde carbon monoxide
1 equiv 1 equiv
Py <\
()"H =Cl

o | ¥)
SN C — )Nﬂv&(R — RJL

¥ ¥

by-products:  HCl(g) |
hydrochloric acid ,NR.;.G

Dimethylformamide
catalytlc

Cl

5o :
4

gﬂ‘ﬁ 24 naln mil.ﬂal'ﬂum;] carboxylic acid 114 acyl chloride
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£
o A

waznaialfisen amidation uasil

Q TEA, DCM jl

R,—NH, + = Ry
e {:I’J'LE? RT UNTR,

g1l91 25 Uffi5en Amidation

v
o

Tnadnalnnisfindfisenfen

0
B: CI)-LRE
L

1 equiv
.NH
Ri —_
1 equiv K\
Y

by-product: RB.HCI
HCI salt of the base
1 equiv

51% 26 nalnuas Amidation
ABNTATUIUMN % yield

Acid = 5.14 x 10° mol , Amine=7.72 x 10° mol , ¥9alu1aNa83 5-chloro-2-hydroxy-N-

phenylbenzamide = 247.68 , NaNARTIMA = 0.213 g

0.213
247.68

. LAHART Ha %

% yield = ————— x 100%
HANRRANNNG 1]

8.60x107*

514 x 1073

mol NANAR = =8.60 x 10” mol

X 100%

=16.73%
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N15YN|N5 LALEANE
wasaIndaasziuialivinliiansiisgns tae’ld column chromatography taeld
mobile phase i1 hexane : dichloromethane Winriu 1 : 1 azlfansiisgrsaans

uazin limsageulaseas1esafaedanig spectroscopy ma il

WgaulAs98519m98 Spectroscopy

5.1 Infrared Spectrometer (IR spectrometer)

Aniline #aiflugnssadazng N-H peak Lilu doublet 7l wavenumber 3422.77
om” uay 3350.17 cm’ dailuendnenies primary amine Tuanied IR spectrum a3
A12B3 azliwy doublet peaks ?J@\W?;I:'L{LLEII@ZWU singlet peak 184¥3 amide s
secondary amine ‘71' wavenumber 3322.14 cm™ Laznu peak °n‘ﬂx‘lmxl: carbony! 184
amide ‘17; wavenumber 1622.74 cm” LATWLU peak 189 C-H way C=C 194 aromatic

ring N wavenumber 3022.10 cm’™' waz 1450.58, 1553.88, 1598.14 cm™' u@A4318199

141 amide compound

5.2 Proton Nuclear Magnetic Resonance Spectrometer (1H—NMR spectrometer)

'H-NMR spectrum 14 peakw e 10 peaks lagdl 2 peaks Juwes
dmso-d6 wag H,0 awiude 8 peaks \uvesans lng 6 peaks ﬁagﬂmﬁawssmm
6.9-8.1 ppm Ju peak ¥99 H fisteri aromatic ring

dlofinnsanann H veq ring B (carboxylic acid) Haiiin 3 s Tnesumad
H1 \Anii 8.089 ppm o8 integrated 161U 1 proton mvjmaﬁ downfield Lﬁlaﬂﬁ]’magj
InamAs electron dudn 2 fumadedl 7.604 ppm way 6.984 ppm 34 integratedld
peak 8¢ 1 proton LLazﬁg& 2 peaks & splitting wnnidu doublet

dlofia1sen peak 204 ring A 98U 3 shusmddlagsuiaues Ha, H5 wudl
7.716 Wag 7.696 ppm &3 integrated ¢ 2 proton wgai downfield Lﬁ'aqmﬂagﬂﬂﬁ

%3] CONH uag peak Pleazunndryeyrandu doublet 113U H6, H7 wufl 7.138-7.175
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ppm integrated ¢ 2 protons windayayiaadu mutiplet dausumia H8 infidumia
7.175- 7.138 ppm integrated A 1 proton LLmﬂﬁmmﬂmaaﬂmﬂLﬂu multiplet Wag
ilesaneglnaainmyis electron ¥l upfield 1A

dlefinnsanannsumiadnyeadi 11.89 ppm 308y sinclet waz integrated b
1 proton Fadures amide proton Lﬁaqmﬂagﬂﬂé’ﬁ’umﬁa electron @ carbonyl
group ¥lAR downfield drusuvitisfidayanad 10.419 ppm 18y singlet iflosan
Hu H Megintumyis e vhlfiAn downfield wuify

AatiuaInNe H-NMR spectrum lavedansdansizit A12B3 Adasziidl

UV proton danrdasiulaseasne AsgUy 3o

H7 H4 H1 Cl

ZT

TN/ \ /

He Hs OH R

sun 27 ANANNUEUDY protons LAZAT chemical shifts Nils1ngylu

"H spectrum (ppm) UB9&15 5-chloro-2-hydroxy-N-phenylbenzamide (A12B3)
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5.3 Carbon-13 Nuclear Magnetic Resonance Spectrometer ("°C-NMR spectrometer)
lfuane N peaks YauNm 11 peaks Inel peak 1849 carbonyl a¥wLfl 165.14

ppm LATNWL peaks 18N aromatic ring Tutq9a99 100-160 ppm

5.4 Mass Spectrometer (MS)
WU M peak 7 m/z Wi 247.1 ?ﬁlmﬂmmﬁmﬁumaiuL@qmmma? A12B3
#7U99 ring A wm@mf]mﬁ miz Wiy 93.2 Fafludanaes amine uazidl bese
peak 411 B Wu@”mm’]mﬁ 155.1 Galudonaes carboxylic acid

v
o o o

AatiaInua mass spectrum ANLIATIA519I09A949LATIET A12B3
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93.2
4- L
NH, a3 +
cl «l
3 W o~
\\P//// NH*C*(»\—/
2- HO ] Ho
247.1
1 155.1
127.0
oL P28 2071 || 2811 3411
40 60 80 100 120 140 160 180 200 220 240 260 280 300 320 340 360 380 400
Counts vs. Mass-to-Charge (m/z)
gﬂ‘l‘?‘ll 28 A1 m/z URIA1F 5-chloro-2-hydroxy-N-phenylbenzamide
ARLAUBLUL

= Qo‘ I a . 1 dl o 1% dl
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