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Novel approaches for finding bioactive compounds with the assistance of the inverse
analysis of food constituents
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Tyrosinase (polyphenol oxidase) is a copper-containing oxidoreductase, which is
widely distributed in nature. Many monophenols are oxidized to corresponding o-quinones through this
enzymatic reaction. Generated o-quinones are usually unstable and readily transformed into polymers
including melanin. This polymer results in significant deposition of pigments on the skin. Accordingly,
the study of tyrosinase inhibition is clearly imﬁortant for the development of functional cosmetics as
well as antioxidants and insecticides. On the other hand, reactive o-quinones are reduced to o-diphenols
with the aid of reducing agents such as L-ascorbic acid and/or NADPH. Thus, unique o-diphenols could be
generated from plant monophenols by tyrosinase-catalyzed oxidation coupled with in vivo reductants. To
perform chemical and biological studies of inhibitors, substrates and products for tyrosinase, we have
discovered a number of novel bioactive compounds.



B X C—19, F—19., Z—19 (GtaH)

1. WFERHAR LW DTS &
FoyF—¥iE, T/ 7=/ —LDo-k K
aXifbTY T2 — D o-F ) L ~DE
bz il o iR iR CTh 5. T Ot
L7z 2 ODOKIGE, A 7= BBRERSLT T
7 TRk EOBRN TS SN 5184 - &
BHROMMERICHYT 5. E->T, 20
B2 DORREY 1 7 VORI X v, BEREMEAL
HEdL, 280 IEFIR A7 & OB 3 #FF
TX5.
WMIERFFITHAE T, RAREHILEDS
FOzoFEKRoF o F—BITk+ 5
EVEMERHMI A T T 72, ZOmfET, [HE
e LTERT TN ohox /) 7
= /=N, FuiF—PoREL L TR
ENDZENGoTETZ., ZOREERIL, [
ERBARME L TIIR T T 4 7 THD. L
LR S, Frir—PRICEWEAED—
WEELTIRADE, ARILTE 7=/ —
IVING, B UWAEBIEME S 723K 2 & A2
INTWBZERTHITE B,

2. WHEOHEM

Fo v —YRLTER LT o-% / iT,
X I CRREDBETLAOMBMEIZEY, BE
MY Tz )= ~NEEBREIND. Ok -
BEILOWRRIL, WMWEFEMETHRMRET
I Z > T D AMEEMER B, £ 2T, £
J 7 x ) —NVERE L USROG DT,
B2 L DI b o Bl - MEERE - 4B
ISR S K OB A O KR & L
TORRFEEAT 5 A /N — AWk & #eSL L,
PR E ORI A X — A OFHAEE %
H¥sL7=.

3. WD HE

KRE/) 72/ —=LELT, = KTV
RUICEH L. Z ORI, BART
REEELTES LOHAVWLNTE LAY
A 1/ 2 (Acer nikoense)IZ & £ TV 5.

OH
HO,,, WOH
o” o
HO™#

1

K%z, 1 OFFRIEATHZ LT,
LYV ) =Rt T a— g EORER R
V72 )= NVEERTHIENTEDL. Fh
blix, FrIF—ERIGOMREAR L OERK
W Cd D AREMED E .

T, TS EERNE LT,
xp 7)) = VERERSOT 7Y ail
SEERL, W Va7 b 57—
MEZ RO TERBERIE 21T 5 KOS TRIZ X
D, 1BLNZOFEEEROLFEERKREIT- T2
Fio, HFonALEREOARIENEE, Fr

v —F¥, DPPA T I H/LE L OINaES %R
Z IV CREE L 7=.

4. HFFERHE

TR 24- REX O _RUXTLFE R
PHBEWEE LT, gLy vy ) — Al
O r K72 R UFER2 2 ak L
7=,

OH
HO//: ‘\\OH
OH o O
HO™ 4

2

F o F—Y & 7 A B E M S R R
DOFER, KRB 1 IFHEEMEZIZEA LIRS
VDI LT, 2 1IRFEN TS —F
FLEATH 5 a v PERICILECT 5 FLEE M
BT EBRPILMNI o T

T, 2 DEFEROBRICELND 2 AL
NRMOTE~—%, HPLC THRIL, Fu
I —YREEEERE L. FORE, =
DR vE~—i%, SEITHD 2D fERE
DR EEEZ RS Z E Ry o iz,

Fn v r—rYHEAOTE~—MT, IEE
NERDLZEIIWOTHTHLWY. £ZTT
TV avgsor) o FAw—L 20k
PGS A AT A~ —DILEAK, T
JLVHPLC & W o 75 Hlds L OVEBE MR
i 247> 7~.

ZORER, TV aryotbrF A~
—MTlE, Fu v Fr—E¥EEEEOR ST
EAEERBBEIN o T=DITR L, B
HWordk I va—anh, ¥ u—A, kob
F—ABLR~w N =R CICEESH]R AT
FER T, WY SIS RAID TERLE
DIRNEMZRTZ ERNHL N5 T2

DX HITKRIFFETIE, FuF—Ensr
IR % 5RER T 2 FTREE O & 2 B BHE A
DOEAFEICEI L=, £7-, FusF—PiE
EEE -2 WRAW 11L, Trvt—Eo
FE L0, B bt & o8 LW ARBRRE M
WBIZEMEND Z L&, A3 Lo
BEFALFR R BUSIN DEE DT,

B, RRE /) 72 /) =L ThHdHAX
A T R)DILFEA R & Y N B Y kD
e R LA hr—LrLay KE)D
(LB, FHERA R L OAEBL MR &
1TV, BEOFRT 0 v —BiErEiEgEH o
BHFs &R L7-.

HO OH



5. ERRERLE
(BFFEAREEE . WFZE 03 M O HERFZE 12
X TR

UdEssam ) (B 3 1)
Iwadate, T.; Kashiwakura, Y.; Masuoka, N.;
Yamada, Y.; Nihei, K. Chemical Synthesis and
Tyrosinase Inhibitory Activity of Rhododendrol
Glycoside. Bioorg. Med. Chem. Lett. 2014, 24,
122-125.

Kamatani, J.; lwadate, T.; Tajima, R.; Kimoto,
H.; Yamada, Y.; Masuoka, N.; Kubo, I.; Nihei, K.
Stereochemical Investigation and Total Synthesis
of Inuloidin, a Biologically Active
Sesquiterpenoid from Heterotheca inuloides.
Tetrahedron 2014, 70, 3141-3145.

Oode, C.; Shimada, W.; Izutsu, Y.; Yokota, M.;
Iwadate, T.; Nihei, K. Synthesis of
Dihydroresveratrol Glycosides and Their Effects
on B16F0 Melanoma Cells. Eur. J. Med. Chem.
2014, 87, 862-867.

FaRR) G114
AEEOOLl, A o, B, cm KT
VR u— VR R OLTFE R L A BT RT
i, BAERZE RS 2012 45 K4 (2012 4 3
H 25 H, sUb#+KF)

KE i, R B, “RRE~ oL
WAL LT n v —CHREAOS
FRkEr?, BARIE TR 2012 AR5 R (2012
F3H2BH, FHELTRT)

HEEOU, MR O, B, cm kT
VR e — VEER O AR E Fr T —
CIHEEIE, % 54 MRKALADHRS

(201249 A 19 H, HRUEIEKE)

aEEOL, A m, B, cr BT
v Roa—Alga v —BIEROARE
AEENEMERIAG Y, A AR LS 2013 FRER
2201343 H 27 B, HILK)

AR OOLde, TR B, R KT U R
VL DAL F AR & AR, B AR
k524 2014 4R K43(2014 43 A 30 H, W
TR

KR mHE, /WNKD) &, BEOE, IR

DEA, TR B, Y RFRERVE
PR DAL AL & A BREMEREN, B A EZ=AL
R4y 2014 FFEFERS2(2014 45 3 A 30 H, BliA
KH)

A Uk, TR B, fBSERY - BERRIA
B e AMEE e 72 Fe—rigvl
KDORIEL, % 56 RIKRAILS YRR
(2014 4£ 10 A 15 H, mznRSRESUEAR—
)

Rty mH, HH &, #HE HE R
B YNSRI H DT E Fr L AR
fa—nray REEELTLIAT =
AR EI A O 4y 1Rk EE, BARBRE(EFES
2015 EFER43(2015 4 3 H 27 H, LK)

BEH O OE, | =R, T B, Ur
Fe L AT ko —LofbZ2 R R &
AEPRVEPERHE, B AR S 2015 R
£(2015 43 H 27 H, [ILK)

AR Ok, BEOE, fim =BT, MR
B, 5Ly = ARln RF U Rar—)L
RO A PR & A PRTE MR, B A
{b524s 2015 4EEK£3(2015 45 3 A 27 H, [
HIZR)

A K&, 1E IR B, b
EH BB O LS ) — L EREER
BILOZOFHEEROHHEA K & ARG MR
i, BARERZEL RS 2015 45 K43 (2015 4 3
A 27 B, LK)

(PESEIA PEHE)
OHRERDL Gt 2 )

LFF v R R — Lk
FEAE - EE LR, MmA #, R B
MERI © T K, B LEEE St
FEEE B

&5 2012-047471

HEEAEH H - 201243 H 4 H

EWston . BN

TR LYY ) — LEEER
A R B
MEFIE « FHR = KT
FEFE : FFEF

&= 1 2012-047469
HFEEA B - 2012423 H 4 H
EWs R EHN

(Z D)

AN A -

FHE R RIS H A b 7R
RIRDA AP FE=S
http://agri.mine.utsunomiya-u.ac.jp/hpj/deptj/che
mj/npc/index.htm



http://agri.mine.utsunomiya-u.ac.jp/hpj/deptj/chemj/npc/index.htm
http://agri.mine.utsunomiya-u.ac.jp/hpj/deptj/chemj/npc/index.htm

6. AFFERHRE

(D) WFgefs
T B — (NIHEI, Ken-ichi)
A E R - R - R
WFgeE 5 : 10307209



