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Synthesis of Oseltamivir derivatives with anti-tyrosinase for making

whitening skin
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The synthesis of Oseltamivir derivatives for using to inhibit tyrosinase enzyme as related to decrease the synthesis of
melanin which can made skin has more whitening.

3. 013gUsEIMAITILATl AuEINeIrEns uInetaefaling
Dr. Department of Chemistry, Faculty of Science Silpakorn university (email: momoniyom@yahoo.com )

AANWITUUN 4 W Inedefauing

A fourth-year student Silpakorn university

66



Veridian E-Journal, Science and Technology Silpakorn University aaningmansiazmalulad

Volume 3 Number 5 September— October2016 (ISSN 2408 — 1248) Uil 3 aduil 5 Weufusnsu-nanau 2559
O)ko/\ Q)ko/\ O, @*O/\ o, @)‘\
NH, HsPO, NHAc

Oseltamivir phosphate
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Abstract

In the present, there are many researches about synthesis of Oseltamivir which used
to be drug which have well activity to anti-bird flu as well-known name called Tamiflu. In this
research, the researcher has been synthesized of Oseltamivir derivatives for the purpose of
discover new drug to treat other diseases therefore having been synthesized of Oseltamivir
derivatives 3, 4 and 5 which have been evaluated for Anti-tyrosinase Activity. Oseltamivir
derivatives can use to inhibit tyrosinase enzyme as related to decrease the synthesis of

melanin which can made skin has more whitening.

Keywords : Oseltamivir phosphate, Oseltamivir derivatives, Anti-tyrosinase Activity
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Tnemsliedulaga easulandenlalunisshun Ae Oseltamivir phosphate #39dT09N19115A197
Tamiflu
Oseltamivir phosphate gnAunusal A 1995  wasladnislamesngasidennis
duangilunsasimnsifuasusnlul a.a.1997 egrslsnanu BAnantlisunutuneuiidoudng
1Y) o ¢ o saa o A = £ ] 53 ]
g1savninEiuNsERATIsieyiusndlAswasaInnateefinyigranisdudveuleduinniinig
HasluUSIININT fauU3EM Roche lamiundsnisdaumassiiluseduananssudu lngldasnssiu
a

FaduansndrAgansssumaae (-)-Shikimic acid

o s .. Aa v . .4 =
Tunszuaumsduasiezi Oseltamivir phosphate 7FUALAIN (-)-Shikimic acid AgiUasu

v A

ansnsduiilinaneiludumesiifend Ay Epoxide (1) wagainaisdanas Epoxide (1) §35n157

o

guilaeulidu Oseltamivir phosphate Fildidugnsnulsaldniaundely

HO:.. coH i i, i O.. COEt iv, v o, COyEt
Ho 70-80% o 80% ©/
OH OMs o

(-) -Shikimic acid Mesylated compound Epoxide (1)

iz SOCI,/EtOH, iz EtCOER, TFOH (cat), iii: MSCI/EN, iv: EtaSiH, TiCly, v: ag.NaHCO;
UM 1 NM3duAs1e9 Epoxide (1)

aswaniiu (Melanin) Wawindasaanwaarnteiseninuaiules (Melanocyte) 1Hu
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? https://utravioletholocaust.wordpress.com/category/eumelanin-vs-pheomelanin/
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1. lawanfiu (Pheomelanin ; A) Wuwaddudewisawnd sy Twariduiss

2. gwanfiu (Eumelanin ; B) \uwaddlindidy wmsne Swanduussyegluneadgaunn

Eumelanin HO

There are 2 different types of
eumelanin: black eumelanin & o N OH
brown eumelanin.

Pheomelanin
Pheomelanin imparts a pink,
red to biue hue.

gih?i 2

N3TUIUNTTIFUATIERUANETY (Melanogenesis)

nsvuunsdaesimanduluiamliSuanansaduiiilusaniede nlsdu (tyrosine) gn
Wasulniu dihydroxyphenylalanine (3,d-dihydroxyphenylalnine; L-DOPA) angtoulal tyrosine
hydroxylase %38 monophenolase #i8l38nlA8 T tyrosinase Fatuneuusniezdutuneuimun
Uijnsen iesntuneundsaniezannsafntulfieduaniie pH vessnieuni ndand
tyrosine  gniUAaBulidu L-DOPA uwén L-DOPA azgnidsundassioly Ly DOPAquinone (3,4-
dihydroxyphenylalanine quinone) Faduanssnandlunisads eumelanin wie pheomelanin aaly
ﬂizﬁﬁi’wamaa&ﬂuamazmmmiﬂizﬂauﬁ:ﬁ sulfur (thiol compound) DOPAquinone %gmﬂ%um’a
\Ju DOPAchrome 28 NS¥UIUANT auto-oxidation ¥38 38n11N5IAR cyclization wagdiioulwsl TRP-
2 (tyrosinase-related protein 2) %38 DOPAchrome tautomerase N3zl DOPAchrome LiAN13
tautomerize Tusioldidu 5,6-dihydroxyindole (DHI) melanin #dids1 %38 5,6-dihydroxyindole-2-
carboxylic acid (DHICA) melanin Feitahana mudidu 9ntuerdeievles TRP-1 (DHICA oxidase)

Fo1a13en52udu tyrosinase Tun1siwdeu DHI LUl indole-5,6-quinone titetluains eumelanin

(brownblack pigment) sialU usluanmiefisrenied cysteine %3e ngalslouw DOPAquinone awitnly
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saufuansianananesfu cysteingl DOPA W38 slutathione DOPA wazidsusowdu alanyl-

hydroxyl-benzothiazinen3® 1,4-benzothiazinylalanine ifietiluas1sseidu pheomelanin pagu 3!
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woulilnls@iua (Tyrosinase) flununanniigalunisduasieidedwariu v fiaeu
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Inls@u (Tyrosine) Tuiuans intermediate (DOPA, DOPAquinone, DOPAchrome, DHI) aunseidld
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e oxidase Fudueulnifdmuasasnsiaudmiunmsmusumnanuatiu lnefededu
aaw,ﬁﬁ%mﬁLmﬂ@mﬁ’maamiéﬁmswﬁmmﬁuﬁa 1.) UAsen hydroxylation vadlnlsdu Fudndu
L-DOPA 2.) Wasu L-DOPA lufiu DOPAquinone feuifzenoendiadiu & tyrosinase ilutoulesifis
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’ http://www.mdpi.com/ijms/ijms-10-02440/article_deploy/html/images/ijms-10-02440f1.png
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Fainsuudrimsiediafesviunmsaadediuady  dofunisiiliainees (skin-
lightening) We Rvmtussanunsavildlaesumuduneusieglunszuiunisadne waniu Taevily
nalnnseengvisvesansddaivhlifiavituuiady 3 naulve) il

1. nqududaeulesillsfiua (Tyrosinase inhibitor) ansnguianunsadudanisane waniu
Taemsefudaeuled Tyrosinase

1.1 Arbutin wusnnlusaliwanasenaiuesiuazgnuns
1.2 Vitamin C (L-ascorbyl acid) hagounus
1.3 Licorice (glycyrrhetinic acid) @fimainaziau (Glycyrrihiza glabra)
1.4 Kojic acid Wuansnansasisssuninleanido Aspersillus
1.5 Aloesin \Juaisainain Aloe vfs.readfile
2. nguiivileadiomliunenaavanasn (exfoliation)

2.1 nsawalil (alpha hydroxyl acid 58 AHA)

2.2 Butyrated hydroxyanisole, BHA 121 salicylic acid

! https://www.chemipan.com/home/images/t1asdk.png
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2.3 Retinol (vitamin A) answiiaiiinndszaeifesimds uasvinliRavidsunsas fedu
nagnsnaIIuariszneinuldanseindluedosdens

3. ﬂfjaJViLﬂuW’Jﬂ Inhibitor of Melanosome transfer

3.1 3eiiud 3 (Vitamin B3 %30 Niacinamide)
3.2 Soybean Trypsin Inhibitor (STI)
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iy iron chelator Fssipwdntuimiaduaumguesnisiineyyadass (free radical)  fidsnalsiiin
nsumiuresiaviadlelauuas wasildfamfuiteasy sadn Hudy
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35115998

1. msdanssieynuslowanmiivies

O O, N ’ O/\
’ O NaN3NH,CI o PPh3, THF .
2N EtOH,50°C  HO' room temp., 3hr.  HO
o Overnight N3 NH;

1 2

3
Ac,0, pyridine,
CH,Cl,

O/\ O, O/\
HO' AcO
OH NHAC
4 5

JUT 5 wuamensdansizieyiusiawaniivies

A5E9LATIZH (3R,4S,5R)-ethyl 5-azido-4-hydroxy-3-(pentan-3-yloxy)cyclohex-1-
enecarboxylate 2 TS o
O/,,Q)‘\O/\
HO™
N3
2

11 epoxide (1) (0.4892 g, 1.92 mmol, leq) aza1glu EtOH 10 ml hluniusazaiuny
qmmﬁﬁ' 70-80 °C \fin NaN; (0.14 ¢, 2.304 mmol, 1.2eq) wawtfiy NH,CL (0.10 g, 1.86 mmol) Laa
UdeglviufAtendunat 1 fu ngnufiiten uaziilussve EtOH oanlsnniign aniuthunardn
8 EtOAC (2x10 ml) 523y organic fdnthdne anh.Na,S0, 9Mntunses anh.Na,SO, senuas
sumesvinazany axldansiidnvasduisiudina (05314 ¢, 929 %) A1 R: chromatogram =

0.65 (EtOAC : Hexane, 1:1)
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N589LAS1ZH (3R,45,5R)-ethyl 5-amino-4-hydroxy-3-(pentan-3-yloxy)cyclohex-1-

enecarboxylate 3 Y o

o’a o/\
HO'
NH,
3

azany (2) (0.5314 g, 1.79 mmol) agaelu THF 10ml ﬁwiﬂmuuasmuauqmmﬁﬁ 0°C
i PhsP (0.4812 g, 1.82 mmol) musioludn 15 wniludvdeslminufiseiigamaiveadunat 3
Halus ngaufAsenirlussme THE oenlunniian mnduazansansiléde EtOAC vmnadase
(3x10) 529y organic f¥ningae anh.Na,SO, MNTUNTBA anh.Na,SO, 990 uazszinesinazans

¥

il U‘%qw‘éé’wmim column chromatography 1ngld silica gel wazldmiazareilu (Methanol:
EtOAc, 1:5) aglaansildnwaugiduisiudivdes (0.3351 ¢, 67.2 %) A1 Re chromatogram = 0.22

(Hexane: EtOAc: Methanol, 3:1:1)

NEUATIZA (3R,4S,5R)-ethyl 4,5-dihydroxy-3-(pentan-3-yloxy)cyclohex-1-enecarboxylate 4

/Y\ fo)

0/,, 0/\
HO"
OH
4

1 epoxide (1) (05164 g, 2.0331 mmol) azanelu EtOH 10 ml thlumuiigumgiives
Nt H,S0, 0.5 ml waraeslmiuisendunan 1 Au ihluszime EtOH sonuazavaisans
#28 EtOAC antuthanadafu 11 30 ml waz EtOAC 3x25 ml w&a53u%u oganic thunfdaiige
anh.Na,SO, Mntunsed anh.Na,SO, ®anuazszingsIvazany %’jumau@iamﬁﬂﬁﬁqm%‘é’wmiaa

column chromatography 1agld silica gel uazlddviavarolu  (EtOAC : Hexane 1:2) agloansd

Snwazduthiudla 1aisd (0.2699 g, 48.81 %) A1 R chromatogram = 0.31 (EtOAc : Hexane 1:2)
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A1589LASIER  (3R,45,5R)-ethyl  5-acetamido-4-acetoxy-3-(pentan-3-yloxy)cyclohex-1-

enecarboxylate 5 M o
o/,, o/\
AcO"
NHAc

avane (3) ( 0.3257 g, 1.20 mmol) A8 CH,Cl, 10 ml 1@y Ac,O (4 ml, 42.4 mmol) LAw

pyridine (0.8 ml, 9.93 mmol) nMufigamaiiveadunal 3 Filus ndurhnisadaiedn (3x10

Y

ml) AUt organic ¥ilAwiesie anh.Na,S0, k&IN589 anh.Na,50, #en ilUszimesivinazaneeen

arlfansfiddnvandutiudiiema (03069 ¢ 719 %) @1 R chromatogram = 0.44
(EtOAc:Hexene, 1:1)

4 ) g‘ = =1
2.115NAFBUNTRBNNENSHUEINsTUIUNTES L linTuanliu
‘g U 5 ¥ @ a Yaa I

N1INAEIUN509NENEN1TTUBINTEUIUNTATIndwaTiulagle35 dopachrome 96 well plate 1w
N1591 8N 5IUGATeveaIRIAUAe L-3,4-dihydroxyphenylalanine  (L-DOPA) @agniauledlvls
Fuuawdsuluasninduaidduinia asazatoiavgandunfiuuai 492 nm  d1dreg1ad
anuasadudneuledinlsdwalias anududuvesasavalsdiiniaiizanal §99199851897UKA

< ' ° v o a Y
Asnaaaadual 1IC50 Inen1seuins % nisdaduaubuilnlstua teain

% tyrosinase inhibition =(1-B/A)x100

Wamuualy A Aeweulasiilddnisduds way B Aswaulasiilidnisdues

Tnadl Kojic acid gnldiduansuinsgu

NANI3IY
N384 (3R,4S,5R)-ethyl 5-azido-4-hydroxy-3-(pentan-3-yloxy)cyclohex-1-
enecarboxylate 2

/\K\ o

(o)
(2 0/\
HO™
N3

2
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"H-NMR (CDCLy) (O, ppm): 0.90 (t, J= 7.5 Hz, 3H, (-CH(CH,CHs),), 0.94 (t, J= 7.5 Hz, 3H ,
(-CH(CH,CHs),), 1.30 (t, J= 7.2 Hz, 3H, (-CH,CH3)), 1.46-1.65 (m, 4H, (-CH(CH,CHs),)), 2.25 (dd, J;=
3.6 Hz, J,= 3.6 Hz, 1H, -CH,), 2.61-2.72 (br-s, 1H, -OH), 2.83 (dd, J,= 2.1 Hz, J,= 2.1 Hz, 1H, (-CH,-
), 3.46 (g, J= 6.0 Hz, 1H, (-CH(CH,CH,),), 3.71-3.80 (m, 1H, (-CH-N3), 3.87 (q, J= 5.1 Hz, 1H, (-CH-
OH)), 4.09-4.15 (m, 1H, (-CH-O-)), 4.23 (g, J= 5.4 Hz, 2H, (-CH,CHy)), 6.81-6.89 (m, 1H, (-CH=C-));
PCNMR (€DCL) (O, ppm): 9.6 (2x-C(CH,CHy)y), 142 (CH,CHy), 261 (-CH(CH,CH,),), 26.5 (-
CH(CH,CH5),), 28.2 (-CH,-), 58.9 (-CH-N), 61.1 (-CH,CHs), 70.3 (-CH-OH), 71.0 (-CH-O-), 82.0 (-
CH(CH,CHs,),), 130.1 (-CH=C-), 135.1 (-CH=C-), 166.0 (-C=0) ; FTIR, Cm_1: 3528 (-OH), 2968 (C=C-
H), 2108 (-N5), 1715 (C=0), 1248, 1098, 1055 (C-0O)

Sﬁagaﬁié’mmmﬁué’uimqa%ﬁa iosannumunusuos H-NMR 91 2.61-2.72 (br-s, 1H, -
OH), 3.87 (q, J= 5.1 Hz, 1H, (-CH-OH)), 3.71-3.80 (m, 1H, (:CH-N,); "C-NMR i 58.9 (-CH-Ns), 70.3 (-

CH-OH) ; FTIR, cm ' 1 3528 (-OH), 2108 (-N.)

A589LATIZH (3R,45,5R)-ethyl 5-amino-4-hydroxy-3-(pentan-3-yloxy)cyclohex-1-

enecarboxylate 3

/\(\ o

o
%, o/\
HO™
NH,
3

"H-NMR (CDCLy) (O, ppm): 0.89 (t, J= 7.5 Hz, 3H, (-CH(CH,CH,),), 0.94 (¢, J= 7.5 Hz, 3H,
(-CH(CH,CHa),), 1.30 (t, J= 7.2 Hz, 3H, (-CH,CHy)), 1.44-1.62 (m, 4H, (-CH(CH,CH,),)), 2.03 (dd, J;=
8.7 Hz, J,= 8.7 Hz, 1H, (-CH,)), 2.43 (s, 1H, (-NH,)), 2.43 (s, 1H, (-OH)), 2.84 (dd, J;= 4.5 Hz, J,=
4.8 Hz, 1H, (-CH,-)), 3.15 (g, J= 8.7 Hz, 1H, (-CH(CH,CHs,),), 3.40-3.53 (m, 1H, (-CH-NH,)), 4.08-4.15

(m, 1H, (-CH-0-)), 4.21 (g, J= 6.9 Hz 2H, (-CH,CHs)), 6.83-6.91 (m, 1H,(-CH=C-)) ; “C-NMR (CDCL,)
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©, ppm): 9.6 (2x-CHCH,CH,),), 14.2 (-CH,CH), 26.1 (2x-CH(CH,CH,),), 26.6 (-CH,-), 48.4 (-CH-
NH,), 61.0 (-CH,CHs), 71.1 (-CH-OH), 72.6 (-CH-O-), 81.9 (-CH(CH,CH,),), 131.5 (-CH=C"), 135.0 (-
CH=C-), 166.4 (-C=0); FTIR, Cm_l: 3357 (-NH,), 2966 (C=C-H), 1715 (C=0), 1250, 1099 (C-O)
sﬁa;ﬂaﬁiﬁmmmﬁué’uimaa%fw \osannnudiumsves H-NMR 7 3.40-3.53 (m, 1H, (-CH-
NH,)), 4.08-4.15 (m, 1H, (-CH-O-)); "C-NMR i 48.4 (-CH-NH,), 71.1 (-CH-OH); FTIR, cm-1 i 3356 (-

NH,)

N589LATIZ9 (3R,45,5R)-ethyl 4,5-dihydroxy-3-(pentan-3-yloxy)cyclohex-1-enecarboxylate

4

/Y\ fo)

O/,, 0/\
HO™
OH
4

"HNMR (CDCL) (B,ppm) : 0.80-1.10 (m, 6H, (C(CH,CH,),); 1.30 (t, J=7.14 Hz, 3H, (-
CH,CH5)); 1.45-1.40 (m, 4H, (-C(CH,CH,),); 2.20 (ddd, J,=18.07 Hz, J,=7.85 Hz, J5=1.09 Hz, 1H,(-
CH,"); 2.55 (bs, 2H, (-OH-)); 2.94 (dd, J;=18.36 Hz, J,=5.17 Hz, 1H, (-OH-)); 3.46 (quint, J=5.69 Hz,
1H, (-CH(CH,CH,),); 3.64 (dd, J;=8.6 Hz, J,=4.64 Hz, 1H, (OH-CH-CH-OH)); 3.99 (ddd, J,=/,=8.40
Hz, J,=5.56 Hz, 1H, (-CH,-CH-OH)); 4.12-4.35 (m, 1H, (-CH-O), 2H, (-O-CH,CH,)); 6.82-6.95 (m, 1H,
(CH=0)) ; "C-NMR (CDCLy) (B,ppm) : 9.22-9.39 (2x-C(CH,CH),), 13.90 (-CH,CHs), 25.94-26.18 (-
C(CH,CH,),), 30.79 (-CH,), 60.56 (-O-CH,CHs), 67.03 (-CH,-CH-OH), 71.30 (-CH-O), 71.58 (OH-CH-
CH-OH), 81.51 (-CH(CH,CH5),), 130.05 (-CH=C-), 135.21 (CH=C-), 166.37 (-C=0) FTIR, Cmi1 : 3445
(OH), 1713 (C=0)

Sﬁamuaﬁiﬁmmmﬁué’u‘lmqa%ﬁﬂ osmnnusuniswes 'H-NMR  3.64 (dd, J,=8.6 Hz,

J,=0.64 Hz, 1H, (OH-CH-CH-OH)); 3.99 (ddd, J,=/,=8.40 Hz, J;=5.56 Hz, 1H, (-CH,-CH-OH)); 4.12-

Tl
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435  (m, 1H, ((CH-O), 2H, (O-CH,CH,)); ~C-NMR 71 135.21 (CH=C), 166.37 (-C=0) ; FTIR, cm-
1:3445 (OH), 1713 (C=0)

N15849LAS1%H  (3R,4S,5R)-ethyl  5-acetamido-4-acetoxy-3-(pentan-3-yloxy)cyclohex-1-

enecarboxylate 5

M o
o,
., o/\
AcO'
NHAc

"H-NMR (CDCL)O, ppm): 0.88 (t, J= 7.5 Hz, 3H, (-CH(CH,CH,),), 0.95 (t, J= 7.5 Hz, 3H,
(-CH(CH,CH3),), 1.29 (t, J= 7.2 Hz, 3H, (-:CH,CH,)), 1.57 (g, J= 7.2 Hz, 4H, (-CH(CH,CH,),)), 1.98 (s,
3H, ((CO)CH,), 2.08 (s, 3H, ((CO)CH3), 2.03 (dd, J= 8.7 Hz, J= 8.7 Hz, 1H, (-CH,), 3.02 (dd, J;=
6.0 Hz, Jy= 5.7 Hz, 1H, (-CH,), 3.33 (g, J= 5.7 Hz, 1H, (-CH(CH,CH,),), 4.12-4.18 (m, 1H, (-CH-O-)),
4.20 (q, J= 7.2 Hz, 2H, (-CH,CH,)), 4.60 (q, J= 8.4 Hz, 1H, (-CHNHAQ), 4.97 (dd, J;= 3.6 Hz, Jp=
12.0 Hz, 1H, (-CH-OAC)), 6.12 (d, J= 8.4 Hz, 1H, (-NH-(C=0)-CHs,)), 6.83-6.89 (m, 1H, (-CH=C-)) ; "C-
NMR (CDCLy) (©, ppm): 9.2 (-CH(CH,CHs),), 9.9 (-CH(CH,CHs),), 14.2 (-CH,CH5), 23.1 (-O-(CO)-CH),
25.8 (-NH-(CO)-CH5-), 26.4 (2x-CH(CH,CH5),), 31.2 (-CH,-), 44.9 (-CH-NH-(C=0)-CH;), 61.0 (-
CH,CH,), 70.0 (-CH-O-), 72.1 (-CH-O«(C=0)-CHs;), 82.7 (-CH(CH,CH,),), 130.7 (-CH=C-), 1354 (-
CH=C), 166.2 (-C=0), 170.6 (-CH-NH-(C=0)-CH,), 171.2 (-CH-O(C=0)-CH,) ; FTIR, cm ' 3286 (-
NH), 2968 (C=C-H), 1716 (C=0), 1243, 1062 (C-O)

Foyatilsaansadudulassaire iesannusumiisves 'H-NMR 7 1.98 (s, 3H, ((COXCHs),

2.08 (s, 3H, ((CO)CH,) ; PCNMR 7 1706 (-CH-O(C=0)-CH5), 171.2 (-CH-NH-(C=0)-CH,) ; FTIR,

cm’ i 3286 (-NH)
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93 %yield 69 %yield 49 %yield 72 %yield
Overall yield 64.2 % Overall yield 46.2 %
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