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Tabel VII. 1
Hasil prediksi druglikeness menggunakan situs online /lipinski’s rule of five
. BM Donor | Akseptor
No Ligan (gr/mol) Log P Ikatan Ikatan Keterangan
2-{2-[4-({5-chloro-6-
[3-(trifluoromethyl)
1 | phenoxy]pyridin-3-yl} | 493 3,55 2 4 Memenuhi
amino)-5H-pyrrolo
[3,2-d]pyrimidin-5-yl]
ethoxy}ethanol
2 | Trastuzumab 493 2,35 2 6 Memenuhi
3 | 1,2-Ethandiol 249 2,83 1 2 Memenuhi
4 | 1,3-Hexadiene 82 1,69 0 0 Memenuhi
Tidak
5 | 1-Eicosanol 298 6,07 il 1
Memenuhi
6 | 1-Phenanthrenol 194 2,18 1 1 Memenuhi
7 | 2,2,6,7-Tetramethyl 435 2,89 1 4 Memenuhi
8 | 2,5-cyclohexadine 258 3,52 0 2 Memenuhi
2,6,10-
9 214 4,26 1 1 Memenuhi
trimethylundecan
10 72 1,12 0 1 Memenuhi
2-butanone
11 2-butenal 70 0,76 0 1 Memenuhi
12 96 1,28 0 1 Memenuhi
2-cyclohexenone
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Tabel VII. 1
No . BM Donor | Akseptor
Ligan (gr/mol) Log P Ikatan Ikatan Keterangan
13 . . 262 4,13 0 2 Memenuhi
3,4-isopropylidene
14 . 168 2,41 0 2 Memenubhi
6-isopropenyl
15 . y 282 473 1 2 Memenuhi
9-octadecenoic acid
16 118 1,49 0 1 Memenuhi
Benzofuran
17 . 206 4,20 0 0 Memenubhi
Cadinene
18 Calarene 204 3,96 0 0 Memenuhi
19 . 220 3,48 0 1 Memenuhi
caryophyllene oxide
20 84 1,83 0 0 Memenuhi
cyclohexane
21 82 1,63 0 0 Memenuhi
cyclohexene
22 . 204 3,98 0 0 Memenuhi
gamma-gurjunene
Tidak
23 Hexadecane 336 5,14 0 0
Memenuhi
24 201 1,76 0 1 Memenuhi
Isopropenyl
25 204 3,96 0 0 Memenuhi
Ledene
26 Longifolenaldehyde 220 3,81 0 1 Memenubhi
27 . 218 3,41 0 1 Memenubhi
Longiverbenone
28 Naphthalene 128 1,94 0 0 Memenubhi
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Tabel VII. 1
Donor
. BM Akseptor
No Ligan (gr/mol) Log P Ikal_’:an Ikatan H Keterangan
29 Nootkatane 218 3,62 0 1 Memenuhi
30 218 3,62 0 1 Memenuhi
nootkatone
31 . 218 3,69 0 1 Memenuhi
Sesquirosefuran
32 Spathulenol 220 3,67 1 1 Memenuhi
33 146 1,93 0 1 Memenuhi
Tetralone
34 218 3,59 0 1 Memenubhi

Zierone
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LAMPIRAN 4

Tabel VII. 2
Hasil prediksi farmakokinetika menggunakan situs online Pre-ADMET
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Absorbsi Distribusi Metabolisme dan Ekskresi
Caco-2 | Plasma
No Ligan HIA cell Protein | CYP | CYP2 | CYP | CYP
(%) (nm Binding | 2C19 | C9 2D6 3A4
Sec) (%)
2-{2-[4-({5-chloro-6-[3-
(trifluoromethyl)phenoxy
1 | Jpyridin-3-yl}amino)-5H- | 95,56% | 36.18" 90.99 @ non Inh non Inh
pyrrolo[3,2-d]pyrimidin-
5-yl]ethoxy}ethanol
2 | Trastuzumab 93.22% | 19.04° | 68.94° non | non | non Inh
3 | 1,2-Ethandiol 03562 | 1.88°¢ 92.68 Inh Inh non non
4 | 1,3-Hexadiene 100® | 23.39° | 51.08° Inh Inh non | non
5 | 1-Eicosanol 1002 | 47.02° 1002 Inh Inh non Inh
6 | 1-Phenanthrenol 1002 | 29.99° 1002 Inh Inh non Inh
7 |2,2,6,7-Tetramethyl 08.992 | 50.19°" 91.002 non non non non
8 | 2,5-cyclohexadine 09.142 | 46.90° 1002 Inh Inh non non
9 | 2,6,10-trimethylundecan 1002 | 31.08° 1002 Inh Inh non Inh
10 | 2-butanone 1002 | 34.22° 69.47° Inh Inh non Inh
11 | 2-butenal 1002 | 28.38° | 71.16° Inh Inh non non
12 | 2-cyclohexenone 1002 | 34.40° | 89.98° Inh Inh non non
13 | 3,4-isopropylidene 1002 | 45.12° 1002 non Inh non non
14 | 6-isopropenyl 1002 | 33.86° | 98.85% Inh Inh non Inh
15 | 9-octadecenoic acid 08.432 | 28.19°P 1002 Inh Inh non Inh
16 | Benzofuran 1002 53.25b 1002 Inh Inh non Inh
17 | Cadinene 1008 | 23.40° 1002 Inh Inh non non
18 | Calarene 1002 | 23.63°P 1002 non Inh non non
19 | Caryophyllene oxide 1002 | 56.34°P 90.842 non Inh non non
20 | Cyclohexane 1002 | 22.29° 1002 Inh Inh non Inh
21 | Cyclohexene 1002 23.39b 03.742 Inh Inh non non
22 | Gamma-gurjunene 1002 | 23.64° 1002 Inh Inh non Inh
23 | Hexadecane 1002 | 22.19° 1002 Inh Inh non Inh
24 | Isopropenyl 1002 | 11.29° | 87.60° Inh Inh non Inh
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Tabel VII. 2

Absorbsi Distribusi Metabolisme dan Ekskresi
. Caco-2 P'as”.‘a

No Ligan HIA (%) | cell (nm P_rotgm CYP | CYP | CYP CYP

sec) Binding | 2C19 | 2C9 | 2D6 3A4

(%0)
25 | Ledene 1002 22.32b 1002 non Inh non Inh
26 | Longifolenaldehyde | 1002 23.30° 81.11° non | Inh | non Inh
27 | Longiverbenone 1002 39.18" 99.052 non | Inh | non non
28 | Naphthalene 1002 23.44° 1002 Inh | Inh | non Inh
29 | Nootkatane 1002 15.97° 1002 non Inh non non
30 | Nootkatone 1002 15.97° 1002 non Inh | non non
31 | Sesquirosefuran 1002 31.06° 1002 Inh Inh | non Inh
32 | Spathulenol 1002 54.42°b 82.88b non Inh non Inh
33 | Tetralone 1002 34.71° 54.85P Inh Inh non Inh
34 | Zierone 100 43.18" 1002 Inh Inh non Inh
Keterangan :
HIA : 70 - 100 penyerapan baik?

CaCo-2 (nm-sec)

PPB (%)

20 — 70 terserap cukup®

< 20 kurang terserap®

: >70 permeabilitas tinggi®

4 — 70 permeabilitas sedang®

< 4 permeabilitas rendah®

: > 90 terikat kuat?

< 90 terikat lemah®
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HASIL PENELITIAN PREDIKSI TOKSISITAS

Tabel VII. 3

Hasil prediksi toksisitas menggunakan aplikasi toxtree
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No

Ligan

Karsinogenik

Cramer
Rules

Non

Genotoxic .
genotoxic

Kroes
TCC

2-{2-[4-({5-chloro-6-[3-

(trifluoromethyl)phenoxy]p

yridin-3-yl}amino)-5H-

pyrrolo[3,2-d]pyrimidin-5-

yl]ethoxy}ethanol

Trastuzumab

1,2 ethandiol

1,3-hexadiene

1-eicosanol

1-phenanthrenol

2,2,6,7-tetramethyl

2,5-cyclohexadine

OO |NOO|OIAWIN

2,6,10-trimethylundecan

2-butanone

2-butenal

2-cyclohexenone

3,4-isopropylidene

6-isopropenyl

9-octadecenoic acid

Benzofuran
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No Ligan Cramer Kar-smogenl\lllén Kroes
Rules | Genotoxic . TCC
genotoxic
30 | Nootkatone 3 + - 2
31 | Sesquirosefuran 3 - - 1
32 | Spathulenol 3 > - 1
33 | Tetralone 1 - - 1
34 | Zierone 3 + - 2

Keterangan : Kroes TTC decission tree 1 (Subtance would not be expected to be
a safety concern), 2 (Negligible risk (low probability of a life time cancer risk
greater than 1 in 1076 ), cramer rules : class 1 : low, class 2 : intermediet, class 3

- high
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ENERGI BEBAS DAN RESIDU ASAM AMINO RESEPTOR 3PP0O

Tabel VII. 4
Energi bebas dan residu asam amino simulasi molecular docking senyawa minyak
atsiri terhadap reseptor HER-2 ID 3PPO

(AG) KI

(kkal/mol) | (nM) Residu Asam Amino

No Nama Senyawa

ALA730, GLY729,
ASP863, VALT734,
THR862, PHE864,
MET774, LEU785,
SER783, LYST753,
LEU796, ARG784,
THR798, LEU786,
GLN799, ILE752,
ALA751, VALT797,
MET801, LEUS00,
LEU852, LEU726,
GLY804, ARG849,
CYS805, ASN850

2-{2-[4-({5-chloro-6-[3-
(trifluoromethyl)phenoxy
1 | Jpyridin-3-yl}amino)- -9.95 51.27
5H-pyrrolo[3,2-
d]pyrimidin-5-
yl]ethoxy}ethanol

LEU785, LEU796,
THR798, ARG784,
SER783, MET774,
PHEB864, ASP863,
SER728, ALA730,
ASNB850, GLY 729,
THR862, CYS805,
ARGB849, GLY804,
LEU726, LEUSO0O,
MET801, ALA751,
LEU852, VAL734,
LYS753

2 | Trastuzumab -10.76 12.99

ASP863, GLUT770,

GLY865, LEU755,

LYS753, LEU796
PHES864

3 | 1,2-Ethandiol -2.18 25.05
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No

Nama Senyawa

(AG) KI
(kkal/mol) | (nM)

Residu Asam Amino

1,3-Hexadiene

-3.75 1.78

THR798, SER783,
ARG784, METT774,
PHES864, GLU770,
LEU785, ALAT71,
LEU796

1-Eicosanol

-6.73 11.71

LYS753, VALT734,
LEU800, PRO802,
MET801, GLY804,
LEU726, ALA751,
LEUS852, THR798,
ASP863, THR862,
PHES864,, SER783,
ARG784, LEUT785,
MET774, GLU770,
ALA7T1, ILE767
LEU796

1-Phenanthrenol

-7.76 205

ARG784, THR798,
THR862, SER783,
ASP863, ALATT1,
GLU770, PHES864,
MET774, LEU785,
LYS753, LEU796

2,2,6,7-Tetramethyl

-10.63 16.26

LEU796, THR862,
ALAT730, LYS753,
GLY729, ASP863,
SER728, ASN850,
ALA751, ARG849,
LEUB852, LEUT726,
GLN799, LEU8O00,
CYS805, MET801,
GLY804, THR798,
VAL734
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No

Nama Senyawa

(AG)
(kkal/mol)

KI
(nv)

Residu Asam Amino

2,5-cyclohexadine

-8.72

408.66

GLU770, SER783,
ASP,863, THR862,
VAL734, ALAT51,
THR798, LEU852,
LYS753, VAL797,
ILE752, ILE767,
PHES864, LEUT785,
LEU796, ALATT1,
MET774

2,6,10-
trimethylundecan

-6.65

13.31

ALA751, LYST753,
ILE752, VALT734,
VAL797, THR798,
THR862, ASP863,
LEU785, ARG784,
PHE864, MET774,
SER783, ALAT7T1,
GLU770, ILE767,
LEU796

10

2-butanone

-3.05

S5.77

LEU755, GLY865,
ILE767, GLUT770,
LEU796, PHES864,
LYS753, ASP863

11

2-butenal

-3.12

5.19

LEUT755, LEU796,
GLU770, LEUTS8S,
MET774, PHE864,
ASP863, GLY865,
LYS753
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No

Nama Senyawa

(AG)
(kkal/mol)

KI
(nM)

Residu Asam Amino

12

2-cyclohexenone

-4.25

764.47

THR862, ASP863,
PHE864, MET774,
LEU796, LEU785,
ARG784, THR798,
SER783

13

3,4-isopropylidene

-71.27

4.70

THR798, CYS805,
LEUT726, LEUS852,
SER728, GLY727,
GLY729, ARG849,
VAL734, ASN850,
ALA751, THR862,
LYS753, ASP863

14

6-isopropenyl

-6.23

27.33

MET774, PHE864,
ARG784, LEU796,
LEU785, THR798,
VAL797, ALAT751,
ILE752, VAL734,
LYS753, ASP863,
THR862, SER783

15

9-octadecenoic acid

-7.19

5.39

ASP863, THR798,
THR862, LYS753,
VAL734, ALAT51,
LEUT726, LEU852,
GLN799, LEU8O00,
GLY804, METS801,
SER783, PHES864,
ALAT71, MET774,
LEU796, GLU770,
LEU785
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No

Nama Senyawa

(AG)
(kkal/mol)

KI
(nM)

Residu Asam Amino

16

Benzofuran

-4.94

237.75

GLUT770, ALAT7T1,
MET774, LEUT785,
LEU796, ARG784,
PHES864, THR798,
SER783, THR862,
ASP863

17

Cadinene

-7.68

2.36

GLU770, LEU796,
ASP863, ILE752,
VAL797, THR798,
ALA751, LYST753,
VAL734, METT774,
SER783, ARG784,
LEU785, PHE864

18

Calarene

-7.35

4.07

ALAT71, GLUT770,
MET774, ASP863,
LEU796, LEU785,
LYS753, VAL797,
THR798, PHES864,
ARGT784, SER783,
THR862

19

Caryophyllene oxide

-7.18

5.47

GLU770, LEU796,
PHE864, MET774,
LEU785, ARG784,
SER783, LEU786,
VAL797, ALAT51,
THR798, THR862,
ASP863, VALT734,
LYS753
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No

Nama Senyawa

(AG)
(kkal/mol)

KI
(nM)

Residu Asam Amino

20

Cyclohexane

-4.12

956.76

ILE767, GLUT770,
ASP863, LEU796,
PHES864

21

Cyclohexene

-4.01

1.15

ASP863, PHES64,
GLU770, MET774,
LEU796, LEUT78S,
ALA7T1, ILE767

22

Gamma-gurjunene

-8.25

889.96

LYS753, LEU796,
ASP863, GLUT770,
ALAT771, LEU785,
MET774, ARGT784,
SER783, THR798,
PHES864, ILE752,
VAL797, ALAT751,
VAL734

23

Hexadecane

-6.48

17.71

GLY729, VAL734,
ASP863, LYS753,
THR862, ALAT751,
VAL797, THR798,
ILE767, LEUT78S5,
SER783, PHES864,
LEU796, GLU770,
ALA771, ARG784,
MET774
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No

Nama Senyawa

(AG) KI
(kkal/mol) (nM)

Residu Asam Amino

24

Isopropenyl

-7.64 2.52

SER783, ARG784,
THR798, VAL797,
ALAT751, ILE752,
VALT734, LYS753,
THR862, ASP863,
MET774, LEU796,
GLU770, PHES864,
ALATT71, LEU785

25

Ledene

-7.55 2.98

ALAT7T71, LEU785,
PHES864, GLU770,
MET774, LEU796,
ASP863, LYS753,
THR862, THR798,
SER783, ARG784

26

Longifolenaldehyde

-8.46 625.51

PHES864, LEU796,
LEU785, ALA771,
GLUT770, MET774,
SER783, LYST753,
THR798, THR862,
ASP863

27

Longiverbenone

-8.58 517.11

PHES864, VAL797,
LEU796, THR798,
MET774, GLU770,
LEU785, ARG784,
SER783, THR862,
ASP863, LYS753
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No

Nama Senyawa

(AG)
(kkal/mol)

KI
(nM)

Residu Asam Amino

28

Naphthalene

-5.95

43.56

ARG784, THR798,
SER783, THR862,
PHEB864, ASP863,
LEUT785, MET774,
LEU796, GLU770,
ALAT771

29

Nootkatane

-8.27

864.24

ALA771, GLUT770,
PHE864, MET774,
LEU796, LEU785,
ARG784, THR798,
SER783, THR862,
ALA751, VALT734,
LEUB852, LYS753,
ASP863

30

Nootkatone

-8.27

867.12

ALAT71, GLUT770,
PHE864, MET774,
LEU796, LEU785,
ARG784, THR798,
SER783, THR862,
ALA751, VAL734,
LEUB852, LYS753,
ASP863

31

Sesquirosefuran

-8.09

1.17

LEU785, GLU770,
ILE767, ALATT1,
ILE752, LEU796,
LYS753, VALT734,
ALA751, THR798,
VAL797, PHES864,
MET774, THR862,
SER783, ARG784,
ASP863
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No

Nama Senyawa

(AG)
(kkal/mol)

KI
(nM)

Residu Asam Amino

32

Spathulenol

-6.83

9.87

GLUT770, ALAT7T1,
MET774, PHE864,
ARG784, SER783,
THR798, LEU785,
THR862, ASP863,
LEU796, LYS753

33

Tetralone

-6.27

25.40

ALA771, GLUT70,
LEU796, PHE864,
ASP863, METT774,
LYS753, THR862,
SER783, THR798,
ARG784, LEU785

34

Zierone

-7.83

1.84

ASP863, LEU755,
THR862, ILE752,
ALAT751, LYS753,
VAL797, THR798,
ARG784, LEUTS8S,
SER783, PHES864,
LEU796, MET774,
GLU770
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Gambar VII. 12 Struktur 3D makromolekul ID 3PP0O
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B don Notepad O *
Fie Tdn Format Lot Saviiaen
‘ms 32 45 32 ® num.grid points in xyz

gricfla Reseptor.maps.fle ® gria_cata_file

spacing ©.375 & spacing(a)

recegtor_types A C M MO N NA OA SA ® receptor atom types

ligand types AC FNACLOCAN ® ligand atom types

receptor Reseptor,pdbqr & macromclecule

gridcenter 16.75 17.869 26.529 ® xyz-coordinatas or auto

smooth .5 ® store minimum energy w/in red(a)
map Reseptor.A.msap ® atom-specific affinicty map

map Reseptor.C.map & atom-specific affinity map

map Reseptor . F . mep ® stom-specific offinity mep

mep Rezeptor. NA. mep ® atom-specific sffinity mep

=ap Reseptor.Cl.sap ® atoe-specific affinity sap

map Reseptor . OA.msap & atom-specific affinity map

mep Reseptor.N.map ® atom-specific ofFinity map
elecnap Reseptor.e.sap ® electrostatic potential map
dsolvmap Reseptor.d.map & desolvation potential map
dlelectric -8,.1465 ® <@, ADA distence-dep.diel >0, cor

-

Gambar VII. 13 Grid-Box pada Reseptor ID 3PPO
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LONEST EMERGY DOCKED CONFORMATION from EACH CLUSTER

ceiglnel realdus nomtes (specified L= the Lrpet roeg file) for cutputting.

n
Fum w35
Clustes Ao = L
Mumber of canformatiocns in this clustes « A8

AMED from referefce structurs . R.642 0

Faticatsd Frew Srargy of Bisding = -30.82 beal/eol  [e(13e{2)e(2)-(4)]

Estiveted Inhibition Constant, K1 = 16,34 ™ (rarosoine)  [Temperature = 298,45 &)

(1) Final Intereclecelar Energy = 4381 keal/mol
vl 4 Iond < desoly Energy * <13.%8 heal/wol
#lectrostatic Energy « -8 Keal/mol

(2) #inal Teral Internal tnergy = 1,71 heal/wel

(3) Torgicnsl Free Energy o #7998 koal/ecl

(8) Urbeurd System's Energy [=(2)] = 1,71 Malseel

OFF « 0uch . dpf

NODRT mmve Ligand. pdtqt

MEDRF abaut 17099961 14544708 2660659

ADLDRF trend 17204184 12.023010 16. 430320

ABLPF axisangled 9.935453 9.348205 -9 860158 & 14511

MMDOT cuetertiond QO30S 0012505 -D.002100 0990355

ASMDPF Sired I62.65 #5058 2097 (A7 M L2 TR A2 04 S5 06 168 SV UM

Gambar VII. 14 Hasil Validasi Reseptor HER-2 ID 3PP0 pada AutoDock Tools®
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Gambar VI1I. 15 Hasil docking senyawa pembanding terhadap reseptor 3PPO
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Gambar VII. 16 Hasil docking senyawa 2,2,6,7-tetramethyl terhadap reseptor
3PPO
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Gambar VII. 17 Visualisasi tumpang tindih ligan alami dengan ligan hasil
redocking dari reseptor HER-2
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