Description Breast Cancer Resistance Protein (BCRP)

I nhi bitor Technical Field The present invention

relates to a breast cancer resistance protein (BCRP)

i nhi bitor. Background Art Serious problens associ ated

wi th cancer chenotherapy include intrinsic resistance

to an anticancer drug, which invalidates the effect

of the anticancer drug fromthe beginning of cancer

t herapy, and devel opneR€sS6F1REg@Rred resistance to an

anticancer drug (i.e., reduction of the effect of the

drug, which is caused by |ong-term conti nuous

adm ni stration thereof). Overcom ng such o

ant PeanagerCanggr Resisrance Rasteeen (BAEPsagedipbterad

to i nprovenent of the performance of cancer

chenot herapy, and thus attenpts have been made to

el uci dat e various resi stance nmechani sms.
TechatepéuFafl$, expression of a drug transporter, which

activel¥ transports an anti cancer drug out of cancer

cell'&, PTeREPEDY P VERGE PRI EhB LSRRt S0P PAELaCBPFEF ar

accunmul ation of the drugh_is consi dered to play an
resigpareanPrrorei A5sBEN ARN1RFSFance mechani sm

Particularly, P-glycoprotein, which is a drug

transporter discovered in the 1970s, and is encoded by
B ﬁ% I\/DRl_A ne, has been considered a potent target

ACHAF LU a 1 nultidrug-resistance-overcom ng agent,
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inc P80 £RL - SLEVE! ULESROM-BCL5 00, BEPANLENEY arug, which
invalidates the effect of the anticancer drug from the
beginning of cancer therapy, and development of acquired
resistance to an anticancer drug (i.e., reduction of the
effect of the drug, which 1s caused by long-term continuous
administration thereof). Overcoming such anticancer drug
resistance has been envisaged to lead to improvement of the
performance of cancer chemotherapy, and thus attempts have
been made to elucidate various resistance mechanisms.
Particularly, expression of a drug transporter, which
actively transports an anticancer drug out of cancer cells,
thereby reducing the amount of intracellular accumulation of
the drug, is considered to play an important role in such a
resistance mechanism.

Particularly, P-glycoprotein, which is a drug

transporter discovered in the 1970s, and 1s encoded by an

MDR1 gene, has been considered a pctent target molecule of a



However, it has been gradually elucidated that a drug
transporter other than P-glycoprotein is also
associated with an anticancer drug resistance
mechani sm and demand has arisen for devel opnent of a
resi stance-overcomn ng agent which targets such a drug
transporter. Under such circunstances, there was
di scovered, in 1998, breast cancer resistance protein
multB@FF@-Iahléhahgeaoﬁﬁagom@nﬁnéﬁ@ﬂterSbéF@n@hhg pHohein
group which is called "ATP- blndln% cassette (ABC)
caugeanspofserestipepnan F9" at blubpéhte- of| pebpreterh drees
bel ongs (see Proc. Natl. Acad. Sci. USA 95,
haviBgesiLf567Ont 1908N) caBCRPrAasUAest pRdt aFE1PACTaghaRisTs.
only one ATP-binding cassette, which differs from
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glycoprotein also belongs (see Proc. Natl. Acad. Sci. USA 95,
15665-15670 (1998)). BCRP has a structure including only one
ATP-binding cassette, which differs from that of P-
glycoprotein or another drug transporter, which has two ATP-
binding cassettes. BCRP is intimately involved in the
mechanism of resistance to a topoisomerase I inhibitor (e.qg.,
irinotecan hydrochloride (CPT-11) or topotecan) or to a
topoisomerase II inhibitor (e.g., mitoxantrone). Meanwhile,
BCRP has been elucidated to exhibit substrate specificity
different from that of P-glycoprotein, since BCRP does not
act on, for example, paclitaxel or vincristine, which is
excreted by P-glycoprotein, and BCRP is involved in excretion
of a camptothecin derivative (e.g., CPT-11 or 7-ethyl-10-

hydroxycamptothecin (SN-38: active metabolite of CPT-11}),

which is rarely excreted extracellularly by P-glycoprotein



bi oavailability of an orally adm nistered anticancer
drug (see J. din. Oncol. 20, 2943-2950 (2002) ) . In
view of the foregoing, demand has arisen for
devel opment of a BCRP inhibitor, which is envisaged
to exhibit the effect of overcom ng anticancer drug
resistance that is not overcone by a conventiona
resi stance-over com.n ent, and to inprove the
(5eb1 GaDSFFaBPLt §00f SALSAREAEAHaBPody ug M3 tipng 20k
variety of P-glycoprotein inhibitors have
haSd@@@poﬁéageéFeﬂh§0péﬁpé§§0éweévépcSﬁﬁnél@ﬁﬁﬁ&éﬁaepf the
drug_ resistance. However, since few BCRP-specific
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have been considered to bit unsati sfactor
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anti cancer-d resistance-overcom.n effect ,or .
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beegaﬁggglﬁgartgggetﬂgcgﬁrﬁgggcﬁgsg ggﬁglh SEEE%E%ECQQSdrug

resdsRAGRY! ackYLOPLEY 1L £, dET FYRL ¥RE_LEOLLELO £0h Y1 LHEs have
been reported, and such inhibitors have been considered to
exhibit unsatisfactory BCRP-inhibiting effect, demand has
arisen for a drug which exhibits more potent BCRP-inhibiting
effect (see Mol. Cancer. Ther. 1, 427-434 {(2002}).
Incidentally, some diphenylacrylonitrile derivatives have
been reported to exhibit anticancer effect (see J. Med. Chem.
41, 3022-3032 (1998). However, a diphenylacrylonitrile
derivative exhibiting anticancer-drug-resistance-overcoming
effect or BCRP-inhibiting effect has not yet been known.

An object of the present invention is to provide a BCRP

inhibitor.

Disclosure of the Invention
With an aim to attain the above object, the present

inventcrs have screened a variety of compounds throucgh use of



follow ng formula (1) exhibit potent BCRP-inhibiting

effect. The present invention has been acconplished

on the basis of this finding. Accordingly, the

present invention provides a BCRP inhibitor

contai ning, as an active ingredient, a

di phenyl acrylonitrile derivative represented by the

following formula (1) or a salt thereof: R RR RR
a cacerNceRL Ripe)vwhpaRerbfhcaraeh 8Fug ResishARER Ape been

the sane or different from one another, represents a
imphytedgen ECBRy antydevryFogrduphad thetro group, an

am no group, an acetylam no group (-NHCOCH3 group), a
dlpbgambagrwmpnetcmﬂgr6a§}vaﬁlﬁéﬁnyﬁpﬁeéabtedCHb ta?oup)

-000R1 (R1 is hydrogen or Cl1-C4 alkyl), -0(CH2)"000R2
follawing: fg@mpéahyaaog§hlbﬁtcmoggng|ﬁgﬁf—lnhlbltlng effect.

- OOCCH2CH2COOR3 (R3 i s _ hydrogen, al kyl
ThegPye6pYEahBEGN} i0R Gﬂscﬁeapkéﬁyoma#éébedaOEthﬁ EPE&P of

group, a hal ogen atom a Cl1-C4 al koxy Cl-C4 al koxy
thig1fEndaPRexy group, a C2-C8 acyl oxy group a c2 4 C8

halogenoacyloxy roup, a methyl enedi oxy

trﬁﬁpeéﬁéﬁ@ﬂwyl Eokp eSENSh A& TRALE OFr BER eﬁeé a” BCRP

1nh1b1£or contalnlng, as an active ingredient, a
diphenylacrylonitrile derivative represented by the following

formula (1) or a salt thereof:

[wherein, each of 8 R's, which are the same or different from
one another, represents a hydrogen atom, a hydroxyl group, a
nitro group, an amino group, an acetylamino group (-NHCOCH3
group), a cyano group (-CN group), a formyl grbup (-CHO
group)}, -COOR; (R; is hydrogen or Cl-C4 alkyl), —-0O(CH:),COCR:z
(n=1-7: R, is hydrogen or C1-C4 alkyl), -OOCCH;CH,COOR3 (R3 is
hydrogen, C1-C4 alkyl, or glycopyranosyl}, a Cl-C8 alkoxy
group, a Ci-C4 alkyl group, a halogen atom, a Cl-C4 alkoxy

Cl-C4 alkoxy Cl-C4 alkoxy dgroup, a C2-C8 acyloxy group, a Cz-



or a salt thereof, a sulfate group (i.e., -OSG3H) or a
salt thereof, a glycopyranosyl group or a salt
thereof, a phosphate ester of a gl ycopyranosyl group
or a salt thereof, a sulfate ester of a
gl ycopyranosyl group, or a
pi peri di nopi peri di nocar bonyl oxy group]; an
anti cancer-drug- resistance-overcon ng agent; and an
C8 halbgencerydpry- efdubt - acnpbhEl Agedgery. STABPpr dsent
i nvention al so provides an anticancer drug containing
trifheoaboetheht toned, BERPRPARNBEE0FTOHAd (ARS - ant PEARLEPH) 2)
drug which can serve as a substrate for BCRP. Brief
or Pesetipthencof,thesBiiatAgsrriy. (1-8howsOPRE |2 ofalt
resi stance of A549/SN-38-4 cell line to SN-38 (A) or
therecfii t exahyYEOREL ¢BPSYE gropPshswd £Rétr EBarestof 2
RT- PCR anal ysis of _expression of mRNAs of various
phogphgter afspdr 0&r 8 PAYASRYTEBPEYL| PREVRNAY AB4SR SN SRereot,
cell lines. Fig. 3 shows the results of real-tine
a sRILpER eqaaﬁtpgaﬁiaéyaﬁawyépgsaﬁ 8%pFBssPbn®of nmRNAs
_of BCRP (A) and MRP2 (Bﬁ in A549 cell line.and
pipacidinNpaBeEaPENPLAERONKILEXYAYSAYRE Ft RB GRbORERGRT ~drug-
SN-38 (A) or SN 38- %Iucuronide (Bé accunul at.ed inff e
resASEONEEIPVRFREMNARA AESOLENERE. 2B ABILCRPREr Bry9-gtTtec
shows the effect of a diphenylacrylonitrile
enhgafFipgt PIE Fconpound 1) in overconing SN-38 resistance
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anticancer drug which can serve as a substrate for BCRP.

Brief Description of the Drawings

Fig. 1 shows the level of resistance of A549/3SN-38-4
cell line to SN-38 (A) or to mitoxantrone (B}.

Fig. 2 shows the results of RT-PCR analysis of
expression of mRNAs o6f various drug transporters in A549 cell
line and A549/SN-38 cell l1ines.

Fig. 3 shows the results of real-time RT-PCR
quantitative analysis of expression of mRNAs of BCRP (A} and
MRP2 (B) in A549 cell line and A549/SN-38 cell lines.

Fig. 4 shows the amount of SN-38 (A) or SN-38-
glucuronide (B) accumulated in A549 cell line and A549/8N-38-
4 cell line.

Fig. 5 shows the effect of a diphenylacrylonitrile

derivative (compound 1) in overcoming SN-38 resistance (&)



A

compound 5 (D), conpound 7 (E), and conpound 13 (F)]

in overcomng SN 38 resistance of P388/BCRP cel

line. Fig. 7 shows the effect of a

di phenyl acrylonitrile derivative (conpound 1) in

I ncreasing accumul ation of SN-38 in P388/BCRP cel

line. Fig. 8 shows the effect of different

di phenyl acrylonitrile derivatives in increasing
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for Carrying Qut the Invention Using o
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i nventors have screened a variety of conmpounds on _a
dertwmtievesel fonpaendhbs e hnt FeBReeRdd? ugBt esFeRRPERINAd(C) -

been inparted by BCRP, and have found that _the
compipphen§| 4Bt y| opipeind defEvat pRescpippesentad byl in

formula (1) exhibit strong BCRP inhibiting action. In
ovefopmihe §H738sp@@i$t@n@§aﬁgl B388f BERE caléalarryl

groups denot ed bﬁ R include nmethyl, ethyl, n-grog h,

i sBpBopyl shana hhBuefregtonp; awitRRRBYRFFIEAENET g <

being particularly preferred. Specific exappl es of
deritigt EYe C8COBPRBRY é?oaBslPﬁEPéEégﬁeFﬁSRVP{égEBQy?g SN-38

in BaBRJBORY, choPiopOry: | ond nbutoxy group witn
DL S ruShick b (AR ST 2 e gl coen stom
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Best Modes for Carrying Cut the Invention

Using resistance-overcoming effect as an index, the
present inventors have screened a variety of compounds on a
cancer cell line whose anticancer drug resistance had been
imparted by BCRP, and have found that the
diphenylacrylonitrile derivatives represented by formula (1)
exhibit strong BCRP inhibiting action.

In formula (1), specific examples of the Cl1-C4 alkyl
groups denoted by R include methyl, ethyl, n-propyl,
isopropyl, and n-butyl group; with methyl and ethyl being
particuiarly preferred. Specific examples of the C1-C8
alkoxy groups include methoxy, ethoxy, n-propoxy, 1sopropoxy,
and n-butoxy group; with methoxy, ethoxy, and n-butoxy being

particularly preferred. Specific examples of the halogen

atom include fluorine, chlorine, bromine, and iodine; with



preferred. Specific exanples of the C2-C8 acyl oxy
groups include acetoxy, propionyloxy, and butylyl oxy.
Specific exanples of the -COORL group include
car boxy, nethoxycarbonyl, and ethoxycarbonyl; wth
met hoxycar bonyl bei ng particularly preferred.
Speci fic exanples of the -Q(CH2)"000R2 group (n=l- 7)
i ncl ude - QCH20O0C2H5 Q( CH2) 2000C2H5, and
fluoeeeﬂz) Gbé@@ﬂsf aggebrPlanEx RRPPEsPEE tifE1arly preferred.
group I ncl ude - OOCCH2CH2COOCHS,
The. @éc@ﬁaell@mmsc afd kopCEipEfpedloxy groups are
t etraacet | uco yranosyl Specific ex npl.es of the
oregaren i Thalohensaler s 5Faups torel st .l?eﬁzf) s566PS
roup. Specific exanples of th ycopyr.ano rou
withng) m&ghegya’ch@%mw%ﬁogypup( et Gy e br g OUP
Q-maltotrios and
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BRI %%%&%ﬁ?f?ﬁ S5 rlmn?g}lgg'x%%ﬁ%é o< Fearbonyl,
andﬁ%%?l??%éfgﬁ Gobary e B Tbre Teat P e e parracRtarLy
preg-hgﬁgﬁf, 3{:1% %eﬁﬁgés'%e%éo”%gﬁe) COOR; group (n=1-

onitri erivatrves
| ) I L wit
7) i%c‘iﬁ f’ Pﬁgldcé&iééng\t, Im‘gﬁﬁ?f’é :o%eéﬁﬂ b ﬁHz Neooe,Hs.
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- SucC oners an n]XtUTGS contal nl ng any of

ooc’cﬁoﬁﬁréo@éﬁ Lofrld, Wl dvd CftH@e §ﬁ8peo@écﬁ;@{2@b@sent

i nvenition. Tn one preferre node of the present
t e trALeRh AR 12 o pdirR @%?ﬂlacrfﬁbgﬁhHU@xgﬁ{)lé)étbfethé c2-C8

represénted by the low ng forrmula (1la
halogenoacyloxy groups include a Br (CH;),COO- group. Specific
examples of the glycopyranosyl group include B-D-
glucopyranosyl, B-maltosyl, B-maltotriosyl, and p-D-2-deoxy-
2-aminoglucopyranosyl; with B-D-glucopyranosyl, B-maltosyl,
and B-maltotriosyl being particularly preferred.

The aforementioned diphenylacrylonitrile dexivatives
may form pharmacologically acceptable salits through addition
of, for example, sodium, potassium, or a hydrochloride, and
such pharmacologically acceptable salts also fall within the
scope of the present invention. The diphenylacrylonitrile
derivatives may exist as solvates, and such solvates also
fall within the scope of the present invention. Moreover,

the diphenylacrylonitrile derivatives may have isomers, and

such isomers and mixtures containing any of the isomers also
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X2 X3 XI Al X21 (Eor 2) Xl CYi N B Y2 (la)
[wherein, Xl in ring A represents a hydrogen atom a
hydroxyl group, a halogen atom a nitro group, an
am no group, an acetylam no group (-NHCOCH3), a C2-C8
acyl oxy group, a nethoxyethoxymnmethoxy group, or a
G -C8 al koxy group; X2 represents a hydrogen atom a
hydr oxyl group, a Cl-C8 al koxy group, a,  hal ogen atom
falh mlthbngtb@pscgpeaﬂfnbh@r@@%senﬁnlﬁﬁ%@9¥%%1no gr oup
(-NHCOCH3), a C2-C8 acyl oxy group,
mefhosyet hog§aErRdxFOgRoap, tbenﬁfﬁ§?§ﬁeaP8§9tbPBupa or
a Cl- C4 alkyl group; X3 represents a hy dro en aton1 a
diphgoy bxgry§epubr 1 Ae CIeCBVABEYE 0§ ﬁﬁeaﬁse%t HPRoxy
group, a halogen atom a nitro group, an an1no group
folhﬁwan@tyoamuﬁé gtdlp (- NHCOCH3), a cyano group, a
formyl group (-CHO, -000Rl (Rl=hydrogen atom 8 Cl-C4
al kyl group), -Q(CH2)nCOOR2 (n=1-7: R2=hydrogen atom
Cl-C4 al kyl group), -OOCCH2CH2COOR3 ( R3=hydrogen at om
Cl-&A4  al kyl, X
(2)-2-(3, 4-di et hop
acrylonitrilX;z )
hal ogenoacyl oxy
phosphat e

- phenyl ) - 3- (4- hydr oxy- phenyl ) -
oir anosyl group), a C2-C8
, a nethyl enedi oxy group, a
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[wherein,

X, in ring A represents a hydrogen atom, a hydroxyl
group, a halogen atom, a nitro group, an amino group, an
acetylamine group (-NHCOCHs), a C2-C8 acyloxy group, a
methoxyethoxymethoxy group, or a Cl-C8 alkoxy group;

X, represents a hydrogen atom, a hydroxyl group, a cl-C8
alkoxy group, a halogen atom, a nitro group, an aminoc group,
an acetylamino group (-NHCOCHs), a C2-C8 acyloxy group, a
methoxyethoxymethoxy group, a methylenedioxy group, or a Cl-
C4 zlkyl group;

X; represents a hydrogen atom, a hydroxyl group, a c2-C8
acyloxy group, a Cl-C8 alkoxy group, a halogen atom, a nitro
group, an amino group, an acetylamino group (-NHCOCH3) , a

cyanoc group, a formyl group (-CHO), -COOR, {R;=hydrogen atom,



group (-OP(0)(OH)2) and a salt thereof, a sulfate
group (- OSBH) and a salt thereof, a gl ycopyranosyl
group and a salt of the ester, a phosphate ester of a
gl ycopyranosyl group and a salt thereof, a sulfate
ester of a glycopyranosyl group and a salt of the
ester, a piperidinopiperidinocarbonyl oxy group, or a
nmet hoxyet hoxynet hyl group, Y1 in ring B represents a
Cl-@i§dadygh gronp)a €R2{CH:Hey0@xy (ngloup, Ra=hydrogen atom,
trifluoromethyl group, or a Cl-C8 al koxy group; Y2
Cl-gépabkypht graupydr o§eRCH: GnC Oy dRoxyydpdrip, alomg2-¢g-C4
acyl oxy group, a nethoxyethoxymnet hoxy group, -000Rl
alkyR1=tGdr8gdn, &t éapetbxgaphekyill ) godpyhydopEePhempiRp -
(n=1-7: R2=hydrogen atom Cl-C4 al kyl group),
- acryboctHRCHRO0ERILYRIREyaROgEA SE6HP) Cla 2‘§Ekyl,
(Z)-2-(3, 4-di met hoxy- phenyl ) - 3- (4- hydr oxy- pheny] ) -
halggepbaaivierle Iraugl y@owyrt}éﬁéggﬁled@paupy}foapczacehosphate
hal ogenoacyl oxy group, a nethyl enedi oxy group, a
gropRodpRELE) (§Hoap todrt gjaloHipsrevia aafil fde? edfouy (-
sulfate group (- OSBH) or a salt thereof, a
Osogwc@wr@n@@gt BROTPO And? a9 SRFPPYRRNPFEL edf@pp gnd a salt
ghosphate ester of a gl ycopyranosyl grou and salt
of ghet RETESTe®, PROSEPRALe S8$EEr Obf 22 9] y“esgfﬁaﬂsg | group and
roup.and a salt of the ester

a SBiberhaFRERY pér FULAGE BORFEoRY Gr GAHCOBYTaPEFYEggToup and
al kox roupl.. 9 In a particularly . preferred c ound
= B85 Gintits CEEPE RLPAROFEg TRPLS S LRy aPSGER OB G a s ou
ox A BrS i ls REae GPOUE an acet yl anino oroup
é_ﬁgg&%ﬁ%ﬁhagéu%?ggggéﬁﬁggéoéggaégehsa%oﬂydgogfncgtQH}loxy
‘group, a trifluoromethyl group, or a Cl-C8 alkoxy group; Y
represents a hydrogen atom, a hydroxyl group, a C2-C8 acyloxy
group, a methoxyethoxymethoxy group, -COCR: {(Ri=hydrogen atom,
Cl-C4 alkyl group), -0(CHz)nCOOR,; (n=1-7: Rz=hydrogen atom,
C1-C4 alkyl group), -OOCCH;CH,COORs (Rs=hydrogen atom, C1l-C4
alkyl, (2Z)-2-(3,4-dimethoxy~-phenyl)-3-{4-hydroxy-phenyl}-
acrylonitrile, a glycopyranosyl group), a C2-C8
halogenocacyloxy group, a methylenedioxy group, a phosphate
group (-OP{0) (CH).) or a salt therecf, a sulfate group (-
0S0s;H) or a salt thereof, a glycopyranosyl group and a salt
of the ester, a phosphate ester of a glycopyranosyl group and
a salt of the ester, a sulfate ester of a glycopyranosyl
group and a salt of the ester, a

piperidinopiperidinocarbonyloxy group, or a Cl-C8 alkoxy

group] .



an ethoxy group, an acetoxy group, a hal ogen atom a
nitro group, a amno group, an acetylam no group
(-NHCOCH3), a nethyl enedi oxy group, or a nethyl
group; X3 is a hydrogen atom a hydroxyl group, an
acetoxy group, a nethoxy group, a halogen atom a
nitro group, an am no group, an acetylam no group
(- NHCOCH3) , nmet hyl enedi oxy group, a glycopyranos
gr dupaandrh l§€lllt3rlﬁ/h prederradphosphrane est Epranla
gl ycopyranosyl group and a salt of the ester, a
suKiate ebB@rhofsaa ghy@mw%n@%@mr g? opAT @Rl a0 BRNE, oRn
the ester phosphate group (- 0)(OH)2) or a salt

aCGtﬁéVe@FOUﬁrsalhaﬂQGQEOQSOFJCSCBHFr@rg§O§EVtaﬂhé@é@? JHROUP
plperldlnoplperldlnocarbonylox group,. or a

an pEER¥XSBLRBX JHEEROXYNEFEGE?) rYlOJFnarTP?ﬂ{:;h@‘Y PrEgent s a
hydrogen atom a trifluoronethyl group, or a nethoxy
&@ubs yohydraoppdpégen at Bﬁﬁiraxr:f}d%szyprgaoﬁﬁthaxy group,
nmet hoxyet hoxynet hoxy group, an acetoxy 8 a

an ﬁﬁbﬁasa(ygrgpaupanRﬁﬁstﬂst%nger &bh§1a9 Oino a nitro
tri-substituted rin VWhen_ rin
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osi tion ?nd simlarly, in the
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amlgolar%ug?no S%%%E& %&E%O g@%upS%QﬁhbethP

methylenedioxy group, a glycopyranosyl group and a salt
thereof, a phosphate ester of a glycopyranosyl group and a
salt of the ester, a sulfate ester of a glycopyranosyl group
and a salt of the ester, a phosphate group (-0OP{Q) (OH).) or a
salt thereof, a sulfate group (-0S0:H) or a salt thereof, a
piperidinopiperidinocarbonyloxy group, or a
methoxyethoxymethoxy group,

Y; in ring B represents a hydrogen atom, a
trifiuoromethyl group, or a methoxy dgroup;

Y, is a hydrogen atom, a hydroxyl group, a
methoxyethoxymethoxy group, an acetoxy group, or a methoxy
group.

Ring A is preferably a mono- to tri-substituted ring.
When ring A is a mono-substituted ring, substitution
preferably occurs at the 2-, 3~ or 4-position; and similarly,

in the case of a di-substituted ring, substitution preferably

10
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preferably occurs at the 4-position; and simlarly, in
the case of a di-substituted ring, substitution
preferably occurs at the 3,4- positions; and in the
case of a tri-substituted ring, substitution
preferably occurs at the 3,4,5-positions. Anong the
conpounds represented by fornmula (la) of the present
i nvention, those which are preferred from another
occcyiawpbi h ARe hava: agr #17 ngon, 3a5¢|y BPsihEoRDt | dvlngn he case
hydr oxyphenyl, 2-hydroxyphen
of @lbétrﬁulﬁ@blb’é‘ﬁe@lhb@m b@hlwéa@@hbmmreferably occurs at
4- acet oxyphenyl, 4- nmethoxyet hoxynet hoxyphenyl,
the 43 h§ dPoRGS Bt h@BReoxyphenyl , 3, 4- di hydr oxyphenyl
3- hydr oxy- 2- met hoxyphenyl , 3, 5-di net hyl - 4-
hyE%BQthéﬁypreEEﬁ§§%5x9 BoBPhok§phEhyFubstituted ring.
4- br omophenyl, 2- fluorophenyl, 3-fluorophenyl,
When.fingr phén?lmOIEOBSU]aﬁ'-’rE‘éF%‘éhJéW% substitition
2, 4-di fl uorophen 5- dlfluorophengl 2, 6-
Pre%???%%YoBﬁ@H?F aé ﬁhﬁlﬁTE%?bEh%%ylan similarly, in the
3, 5-di fl uorophen 2,3,4-trifl uoropheny
casg, %fSat?FfFHgFEb%EF?@ r%n%f6su??F%F%€+%%h%ﬁ?ferably occurs

at éhﬁi?régkégggro E%P?%%ﬁﬁéﬁyg égé%%¥?%3ﬁ€ﬁ€¥l substituted
4 -

ring, %?ﬁa%ﬁ#b%ﬁy%ﬁglﬁi??g'fﬁnxsm? LR S hesipositions.

4 CRPRoERB CeehPBl ﬁ%&??r?sgﬁﬁéée DEPEEBIE Y babngf, the

preda s Dy dhugopyr anosX L phenyLy 405 OKY: D201 HESRNENY ner

ehe |oxy

viedediflh “ﬁ%@%?.ygésﬂhﬁenwan ffgﬁ% Derigicty
4- 2
e Y O eyt V3 PN

plpéfﬂ%%ﬁ;é Eé%%85MB@§PB&nyfo£§§Q%ﬁ§¥b)g—Q@@@&iyphenyl 4-
methoxyethoxymethoxyphenyl, 4-hydroxy-3-methoxyphenyl, 3,44
dihydroxyphenyl, 3-hydroxy-2-methoxyphenyl, 3,5-dimethyl-4-
hydrexyphenyl, 4-hydroxy-3-ethoxyphenyl, 4-bromophenyl, 2-
fluorophenyl, 3-fluorophenyl, 4-fluorophenj1, 2,3-
difluorophenyl, 2,4-difluorophenyl, 2,5-difluocrophenyl, 2,6-
difluorophenyl, 3,4-difluorophenyl, 3,5-difluorophenyl,
2,3,4-trifluorophenyl, 2,3,5-trifluorophenyl, 2,3,6-
trifluorcphenyl, 2,4,5-trifluorophenyl, 3,4,5-trifluorophenyl,
4-nitrophenyl, 3-nitrophenyl, 2-nitrophenyl, 4-cyanophenyl,
4-aminophenyl, 3-aminophenyl, 4-methoxycarbonylphenyl, 4-
chloro~3-nitrophenyl, 2-fluoro-5-nitrephenyl, 3-ethoxy-4-

nitrophenyl, 4-00CCH,CH,COOCH3;-phenyl, 4-00CCH;CH,COOC,Hs—

phenyl, 4-B-D-glucopyranosylphenyl, 4-hydroxy-3-nitrophenyl,

11
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4- acet oxy- 3- et hoxyphenyl, 4-acetoxy-3-fluorophenyl,. 4

O0OC (CH2) 7Br-phenyl, 3-nethoxy-4-0P (0) (ONa)

2-phenyl, 4- OP (0) (OH) 2-phenyl, 3-nmethoxy-4-0P (0)

(OH) 2-phenyl, 4- acetyl am nophenyl,

4- ((3-D-glucose-6'-0P(0) (ONa) 2) - phenyl , 4-

OSO03H N( C2H5) 3-phenyl, 4-((3-D-glucose-6"-0P (0) (OH)

2) -phenyl, 2-hydroxy-5-nitrophenyl and '
3, 44métupl en8dnbxyophenytophedyl as3, 4 taine@hanyploényhe 4-P-

foll owi ng: 4-n-butoxyphenyl, 3,4- dinethoxyphenyl,
malBodyb-phenel hokypheaitetuihydl oxlyphehy | 2-athoxy-5-

met hoxyet hoxynet hoxyphenyl , 4-acet oxyphenyl and
nitB@Ehbhglrtﬁrgydé©éﬁeﬂh9¥%ﬁ@R9P$YbrO%T§%@°¥%é¥‘

conpounds in which rings A and B both bein
hydnonyﬁhgaybheﬁyfla@éOe&chEEQXY%EBﬁ§Y%9E%OX%%h%%mkds?‘

particularly preferred ones include the fol]low ng
fluepapduhddroxyphenyl, 4-0P (O} (ONa);-phenyl, 4-formylphenyl,
oS B B e hoxy; phenyl) £ 3, (43 ygroxypheny ) 5.

oo (bt P psandi PR oEarioR G dona s byl P!

or (A 0E) L 2skane: 25 (3 A o] MO Yo PRSI LAY, ) heny
acohgkarinaRBRHT atrybobr ohbrbse-b7-OF (BT IGRY I ARTE! o-
050l Ty A BT PR PSRV & S 0ty IR bheldn,
2-nifbofat R A fLIBRARNY BASN Y Bof 8- BuS PRYABRDY)) ana, as

rinéﬁ%i??gg’%Tdkﬂgt?gﬁé?gﬁﬁ8¥lhlﬁlﬁﬂtg¥gbﬂé¥y§;”§EB0XY'ph

crylonrtr

dimethoxyphenyl, 3,4,5-trimethoxyphenyl, 4-hydroxyphenyl, 4-

methoxyethoxymethoxyphenyl, 4-acetoxyphenyl and 3,5-bis-
trifluoromethylphenyl; provided that compounds in which rings
A and B both being 4-hydroxyphenyl are excluded. Among such
compounds, particularly preferred ones include the following
compounds:
(Z)-2-(3,4-dimethoxy-phenyl} -3~ (4-hydroxy-phenyl) -
acrylonitrile;
4-[(Z)-2-cyano-2- (3, 4-dimethoxy-phenyl) -vinyl] -phenyl

[1,4' 1bipiperidinyl-1"-carboxylate;
4-[(2)-2-cyano-2- (3, 4~dimethoxy-phenyl) -vinyli-phenyl
acetate;

() -2-(3, 4-dimethoxy-phenyl)-3-[4~- (2-methoxy-ethoxymethoxy) -

phenyl]-acrylonitrile;

(2} -2~ (3, 4-dimethoxy-phenyl)-3- (3-hydroxy-phenyl) -

12



(2)-3-(3, 4-di hydr oxy-phenyl ) -2- (3, 4-di net hoxy- phenyl ) -
acrylonitrile;
(2)-2-(3, 4-di met hoxy- phenyl ) - 3- ( 3- hydr oxy- 2- net hoxy- ph
enyl)- acrylonitrile;
(2)-2-(3, 4-di met hoxy- phenyl ) - 3- (4- hydr oxy- 3, 5- di net hyl
- phenyl)-acrylonitrile;
(2)-2-(3, 4-di net hoxy- phenyl ) - 3- ( 3- et hoxy- 4- hydr oxy- phe
acryydnituckgtonitrile;
(Z2)-3-(4-brono-phenyl)-2-(3, 4-di met hoxy- phenyl)-
(Z2) 2t (B ot dimeehoxy- phenyl) -3-(2-hydroxy-phenyl) -
(2)-2-(3, 4-di met hoxy- phenyl ) - 3- (3-fl uoro- phenyl) -
acruteylonitel | e; Phenyl) - 3-( Phenyl)

Z 4- but ox henyl 4- hydr ox henyl ) -acryl onit
ﬁZ%QB 5 dlmethgx$ phgn;l)~g-(4yhydrg%§L —%é hoxyXphenyl)

(Z) - 3-(4-hydroxy-phenyl)-2-(3,4,5-trimet hoxy-phenyl) -
aCfﬁ%@%LBﬁ%%?rle
(2) -2, 3-bis-(4-hydrox hen acrylonitril
é y ylé ﬁ@

(%jiés?BdHhﬂ ﬁ%%ﬁo&?eﬁﬁ hy?y (3. 424 %F%Q%Ypm%%9¥%l‘
acrylonltrlle sodi um sal t;
acryJp0ILYRLR: di met hoxy- phenyl ) - 3- (4-f | uor o- phenyl ) -
() Ty {80 f o e hervoRhepKbhyPy | 3 RURPEY o2 pReHyPFY PhenyL) -
Ion| rile; 13
acr?%?xﬁt{% 8 di met hoxy- phenyl ) - 3- (2-f | uor o- phenyl ) -
) S5 Ly P s s (b e gt et Rk PR 2T TS B on
Phe%%;5%§€5¥é9H%FFb%?b phenyl ) - 2- (3, 4- di met hoxy- pheny! ) -
Z)§EL¥59@L&Eﬁgghoxy—phenyl) 3- (3-ethoxy-4-hydroxy-phenyl} -
acrylonitrile;
(Z) -3— (4-bromo-phenyl) -2- (3, 4~dimethoxy-phenyl) -
acrylonitrile;
(2)-2-(3,4-dimethoxy-phenyl)-3-(3-fluocro-phenyl) -
acrylonitrile;
(Z)-2- (4-butoxy-phenyl) -3- (4-hydroxy-phenyl) -acrylonitrile;
(Z)-3-(4-hydroxy-phenyl) -2~ (3,4, 5-trimethoxy-phenyl) -
acrylonitrile;
(Z2)-2,3-bis- (4-hydroxy-phenyl)-acrylonitrile;
(z)—-2-(3, 4-dimethoxy-phenyl) -3- (4-hydroxy-phenyl) -
acrylonitrile, sodium salt;
(Z)-2-{3, 4-dimethoxy-phenyl)-3-(4-fluoro-phenyl) -
acrylonitrile;

(2}y-2-(3,4-dimethoxy-phenyl)-3-(4-nitro-phenyl) -

acrylonitrile;
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(2)-3-(2, 4-difluoro-phenyl)-2-(3, 4-di net hoxy- phenyl) -
acrylonitrile;
(2)-3-(2,5-di fluoro-phenyl)-2-(3, 4-di met hoxy- phenyl ) -
acrylonitrile;
(2)-3-(3, 4-di fluoro-phenyl)-2-(3, 4-di met hoxy- phenyl) -
acrylonitrile;

(2)-3-(3,5-di fluoro-phen - (3, 4-di net hox phenyl)-
a&ryBoﬁrﬁimeﬁhoxy phenyly % (2-fluoro- phenyY

(Z)-2-(3, 4-di net hoxy- phenyl )-3-(2, 3, 4-trifl uoro-phenyl
acrylomgkyibfitril e;

Z? 2-(3, 4- dlnethoxy phenyl )-3-(2,3,5-trifluoro-p hen¥
4-1 agr9y@ﬁprzr|é, dlmethoxy phenylj—v1nyl} -benzonitrile;

(2)-2-(3, 4-di met hoxy -phengl) 3-(2, 3, trlfluoro Phenyl
(Z) y3—48r r@hf@ppr@rphenyl 3,4- dlmethoxy phenyl

(2)-2-(3, 4-di met hoxy- phenyl )-3-(2,4,5-trifl uoro-phenyl
acrylopsEYLbRFLri | e

245035, {3t et hoxy. phenyl )53, (314, BrLLL L Lergs phen

(2)-3-(2,6-di fluoro-phenyl)-2-(3, 4-di met hoxy- phenyl) -
acraépypsﬁﬂ%?r|e

(2) (B et e L RG DR DR T Y ) P2 (AR A8 PRERY ) -

am no- phenyl ) - 2- (3, 4- di net hoxy- phenyl ) -
acr%f%?ﬁ&% tiFile; ethyl

(2) SR gy SAEbare: harigy 2 (o7 YaPRERKLALRKRLY) -
acrﬁigg§%i§1%¥ano-2-(3,4-dinethoxy-phenyl)-vinyl]-
(Z)—3—(3,5—dif1uoro—phenyl)—2—(3,4—dimethoxy—phényl)-
acrylonitrile;
(2)-2-(3,4-dimethoxy-phenyl)-3-(2, 3, 4~-trifluoro-phenyl) -
acrylonitrile;

(2)=2={3,4~dimethoxy-phenyl)-3-(2,3, 5-trifluoro-phenyl) -
acrylonitrile;

(Z)-2- (3, 4-dimethoxy-phenyl)-3-(2, 3, 6-trifluoro-phenyl) -
acrylonitrile;
(Z)—2—(3,4—dimethoxy—phenyl)~3—(2,4,5—trifluoro—phenyl)—
acrylonitrile;

(Z)-2-(3, 4-dimethoxy-phenyl)-3-(3, 4, 5-trifluoro-phenyl) -
acryleonitrile;

(Z)-3- (2, 6-difluoro-phenyl) -2-(3,4-dimethoxy-phenyl) -
acrylonitrile;

(Z)-2-(3, 4-dimethoxy-phenyl) -3- (3-nitro-phenyl) -

acryionitrile;
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benzoat e;
(2)-2-(3, 4-di net hoxy- phenyl)-3-(2-nitro-phenyl) -
acrylonitrile;
(2)-3-(4-chl oro-3-nitro-phenyl)-2-(3, 4-di net hoxy- pheny
l)- acrylonitrile,
(2)-2-(3, 4-di net hoxy- phenyl )-3-(2-fl uoro-5-nitro-pheny
[)- acrylonitrile;

(2) 2y { 2=¢EBigodpbhenibky2 phendtdige oy holkgn Bl hi t r o- pheny
l)- acrylonitrile,

acryligyrPleyano- 2- (3, 4- di met hoxy- phenyl ) - vi nyl ] - phenyl
met hyl  succi nat e; ,

ethul [ [Z) ] 22tyaney2ane324.{di fred Hagyhprenyrgnyl hyvinphbnyl
et hyl succi nate; :

phe%@%Y{ﬁafﬁiétQ*cyano-2-(3 4- di net hoxy- phenyl ) -vinyl]-ph
enyl} succinate

metmzi 3= SZh“arﬁﬁ@h@xgph%n?T§136¥H0¥E‘Eh@mm%bDV¥%ﬁ%kyIph
enyl)- acrylonitrile;

ben%2§t9‘(3 4- dlnethoxy phenyl ) - 3- (4- hydr oxy- 3- ni tr o- phen

-_acrylonitr
%71§ @3 HmﬂFH@¥HoR995Héhy$7i% FEERPTPREBERYLD[ 1, 3] di OX
L acrylonitrile; (2)-3-(3,
acrﬂlﬂ?ﬁEFﬁ Y- phenyl ) - 2-[ 4- ( 2- met hoxy- et hoxynet hoxy) - 15

Uebhliedohany Frosbpatid b 2ud? pheiyhy thoxy-phenyl) -
scr ;yxlgnlirlle
{Z5255¥5 82 pi s-trifl uoronet hyl - phenyl ) - 3- (4- hydr oxy- ph

(z) E9YLY- agEylopieri e, 1) -3- (2-fluoro-5-nitro-phenyl) -
acrylonitrile;

(Z2)-2—- (3, 4-dimethoxy-phenyl) -3- (4~ethoxy-3-nitro-phenyl) -
acrylonitrile;

4-[(Z)-2-cyvano-2-{3, 4-dimethoxy-phenyl)-vinyl]-phenyl methyl
succinate;
4-1{Z)-2-cyano-2- (3, 4—-dimethoxy-phenyl)-vinyl]-phenyl ethyl
succinate;
bis~{4-[(Z)-2~cyano-2- (3, 4-dimethoxy-phenyl)-vinyl]-phenyl}
succinate;
{Z)—2—(3,4jdimethoxyphenyl)—3—(4—B—D—glucopyranosylphenyl)~
acrylonitrile;

(Z)-2-(3, 4-dimethoxy~phenyl) -3~ (4-hydroxy-3-nitro-phenyl) -
acrylonitrile;

(2)-2-(3, 4-dimethoxy-phenyl)-3-(6-nitro-benzo[l,3]dioxol-5-
yl)-acrylonitrile;

(2)-3-(3, 4-dimethoxy-phenyl)-2-[4-(2-methoxy-ethoxymethoxy)-
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(E)-2-(3, 4-di net hoxy- phenyl ) -. 3- (4- hydr oxy- phenyl ) -
acrylonitrile;
(2)-2-(3, 4-di met hoxyphenyl ) - 3-(4-(3-mal tosyl - phenyl) -
acrylonitrile;
(2)-2-(3, 4-di met hoxy- phenyl ) - 3- (2- et hoxy-5-ni tro- pheny
[)- acrylonitrile;
(2)-2-(3, 4-di met hoxy- phenyl ) - 3- (3- hydr oxy-4-ni tro- phen
pheyy)l-acrylonitrile;
(2)-2-(3,4-dinethoxyphen{l) 3-(4-(3-maltotriosyl - pheny
Z) +3= (3er §tobnefhpey-phenyl) -2~ (4-hydroxy-phenyl) -
(2)-2-(3, 4-di net hoxy- phenyl ) - 3-(3-fl uoro- 2- hydr oxy- phe
acrynyppitagtgionitrile;
(2) -2, 3-bis-(3,4-di net hoxy- henyﬁ% acrylonitrile;
Z)(jSéf@3bhﬁTﬁélBh@ﬁmethY3 »h t hdx {4 phedyeyy-phenyl) -
acrylonitrile;
aCfYZQHQtFBlﬂﬁdlnethoxy phenyl ) -3-[ 3-fl uor o- 4- ( 2- et hoxy-
et hoxymet hox %@phen ]-acrylonitri
(QTIQ ésdamag ¥HoR eﬁﬁéhy%j1%‘?Ed¥@%ﬁrﬁhﬂnﬁ§3roxy phe
H% - acrylonltrlle
acrypppifaliey) - 2- cyano- 2- (3, 4 dlnethoxy phenyl) vinyl]-p
henyl} sodi um phosphat e; % )-1-cyano- 2- (3
n

42u|ﬁeﬂh@xveﬁh@ﬁypyevvhyr?pﬁ Tmalgoacbripenyl) -

4- di met hoxy- phenyl ) - 3-(4-fornyl - phenyl ) -
acr§f?995§- HEi e

Z)géLéﬁ ﬁypléggﬁ8§g(phen%i?egh?EyegﬁgQ¥|g— Q¥élpge DPZ
acrylonitrile:

(Z2)y=2-1(3, 4~dimethoxy-phenyl) -3~ (3-hydroxy-4-nitro-phenyl) -
acrylonitrile;

(Z)-2- (3, 4-dimethoxyphenyl) -3- (4-f-maitotriosyl-phenyl) -
acrylonitrile;

(Z)-2-(3, 4—-dimethoxy-phenyl) -3- (3-fluoro-2-hydroxy-phenyl) -
acrylonitrile;.

(2}~2,3-bis~ (3, 4-dimethoxy-phenyl}-acrylonitrile;

(Z)-3- (3-amino-phenyl}-2- (3, 4-dimethoxy-phenyl) -
acrylonitrile; |
(Z)-2-(3,4-dimethoxy-phenyl)-3-[3-fluoro-4~- (Z-methoxy-
ethoxymethoxy) -phenyl] -acrylonitrile;

(Z)-2- (3, 4-dimethoxy-phenyl) -3-{3-flucro-4-hydroxy-phenyl}) -
acrylonitrile;
mono-{4-[(Z)-2~cyano-2- (3, 4-dimethoxy-phenyl) -vinyl]-phenyl}
sodium phosphate;

4-[(Z)-1l-cyano-2-(3, 4~dimethoxy-phenyl)-vinyl]phenyl
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4-[(2)-1-cyano- 2-(3, 4-di net hoxy- phenyl ) -vinyl]-2-fluor
o- phenyl acetate; 4-[(Z)-2-cyano-2-(3,4,
5-tri net hoxy- phenyl)-vinyl]-phenyl acetate; ethyl
7-[4-[(2)-2-cyano- 2- (3, 4-di net hoxy- phenyl ) -vinyl ] -
phenoxy] - hept anoat e;
4-1(2) -1 -cyano- 2- (3, 4-di et hoxy- phenyl ) -vi nyl ] - phenyl
8- brono-oct anoat e;

acetZyed- (3- am no- phenyl ) - 2- (3, 4- di met hoxy- phenyl ) -acryl o
nitrile, hydrochloride;

Z) noné3 { 4= {{mptRoxyapbey{ B; 3= ¢ nBe Hoxy-phenyd )= vi nyl ] - 2

- met hoxy- phenyl } sodi um phosphat e;

acrme@1§n1{@z) 2- cyano- 2- (3, 4- di net hoxy- phenyl )-vinyl]-p
henyl } phosphat e;

4- [ hBholfayangy 224 dyAndine tBoAy P heR RbkyY bhehl T3 -SEROKY= 2
- met hoxy- phenyl} phosphat e;

phenyFBaF?téyﬁno - (3, 4- di met hoxy- phenyl ) -vi nyl ] - phenyl ] -

-[4%) é @saaoa?néﬁhéx%ﬁ@ﬁbwmplpanw phoRBhb- g3t Broro-

Iucopyranosyl) phenyl]-acrylonitrile; sulphoric acid
PhEHﬁﬁo?aeF? $i2- cyano- 2- (3, 4- di net hoxy- phenyl ) -

4- fc%”y'] AR OIS 043 AL e e VAR S

copyranosyl ) -phenyl]-acrylonitrile sodiumsalt;
ace?igez (3, 4- di met hoxy- phenyl ) - 3- (2- hydr oxy- 5- ni t r o- phen

eth¥£)7 ?ﬁ ¥(Q? Eré§gho 2-(3,4-dimethoxy-phenyl)-vinyl]-
phencxy]-heptanocate;
4-[(2)-1-cyano—2- (3, 4-dimethoxy-phenyl) -vinyl]-phenyl 8-
bromc-octanoate;
(2)-3-(3-amino-phenyl)-2- (3, 4-dimethoxy-phenyl)-acrylonitrile,
hydrochloride;
mono-{4-[{Z})-2-cyano-2- (3, 4-dimethoxy-phenyl)-vinyl]-2-
methoxy-phenyl} sodium phosphate;

mono-{4-[ (Z) -2-cyano-2- (3, 4-dimethoxy-phenyl) -vinylj-phenyl}
phosphate;
mono-{4-[(2)-2-cyano-2- (3, 4-dimethoxy-phenyl) -vinyl]-2-
methoxy-phenyl} phoéphate;
N-[3-[2-cyano-2- (3, 4-dimethoxy-phenyl)-vinyl]-phenyl] -
acetamide; |

(Z)-2- (3, 4-dimethoxyphenyl)-3—-[4- (6-phospho—-f~D-
glucopyranosyl) -phenyl]-acrylonitrile;

sulphoric acid mono{4-[(Z)-2-cyano-2-(3, 4-dimethoxy-phenyl) -

vinyl] -phenyl }lester triethylammonium salt;
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(2)-2-(3, 4-di net hoxy- phenyl ) -3-(4-fluoro-3-nitro-pheny
[)- acrylonitrile;
(2)-2-(3, 4-di met hoxy- phenyl ) - 3- ( 3- hydr oxy- 4, 5- di met hox
y- phenyl)-acrylonitrile; and
(2)-2-(3, 4-di met hoxy- phenyl ) - 3- (4- hydr oxy- 3, 5- di net hox
y- phenyl)-acrylonitrile. The di phenylacrylonitrile
derivatives (1), or salts thereof of the present
(2) + v eBt 4 edimayhot pwhexahpt 25 [ be 6m1ecp@ple@—ﬁ+ﬁnugh t he
follow ng reaction schenre. R CNRCNRR R~R~R~
gluRpyrangsR RIPRR IR TR PR r{dy $agiuqvirtei n R has
- the sanme neaning as descri bed above). That is,
Z) bengal refitet ioxy apkiery bendy [ 2 T ahF orey { 3T hF o~ phenyl)
subj ected to a condensation reaction, to thereby yield
acrﬁloﬂibhéhyfacrylonltr|Ie derivative (1) . However,
when the target conpound i s a di phenyl acr lonitrile
Z) dér i Jaf rdémiemyoxwpkmmzh BT 6dat h%?%x?ﬂmgg%%pp hepyl) -
R-protected benzal dehyde (2) and an R-protected
acrbéﬁﬁytré%anlde (3) (wherein the protective group may
e, for exa a met hoxynet hox roup
%

(2) 05t ko et N HOEHORYSBY bl oo & Av PP ERE brBr FERS R BYD,

a _tetrah dro yranyl o group, a cycl opropyl net hoxy
PheﬁY%bﬁacéy B%h ?Fg 4 @P%u a trimethylsilyloxy group,

or a_t rt- % | di yl ox roup) ,are.subjected
Z)to &3¢ nééﬁ%ﬁ ¥6H -p en¥£§ g 2 Kygroxg g dlme£§oxy
phenyl)-acrylonitrile.
The diphenylacrylonitrile derivatives (1), or salts
thereof, of the present invention may, for example, be

prepared through the following reaction scheme.

R
R R
CN R CN
R R R R
R
+ —_—
H R
R R R
R ) R R

{3) (2) (1)

(wherein R has the same meaning as described above).

That is, a benzaldehyde (2) and a benzyl cyanide (3)
are subjected to a condensation reaction, to thereby yield a
diphenylacrylonitrile derivative (1). However, when the
target compound is a diphenylacrylonitrile derivative (1) in
which R is a hydroxyl group, an R-protected benzaldehyde (2)
and an R-protected benzyl cyanide (3) (wherein the protective

group may be, for example, a methoxymethoxy group, =z
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reaction, followed by renpoval of the protective
groups. The condensation reaction is preferably
carried out in the presence of a base such as sodi um
al koxi de, sodi um hydroxi de, or potassi um hydroxi de.
When sodi um al koxide is enployed, the condensation
reaction is perforned in an alcoholic solvent, such
as net hanol or ethanol, at between roon1tenperature
methpyyeehpyyme Bhpey aBTPED, WhePekBY WRR hoBOHRORY BYeBXi de
i s enpl oyed, the condensation reaction is perforned
tetyahgdEePYEARY HPRY UFECHP, WAt BYC hPii ARy FREFRO%Y| YEAED, 2
such as nmethylene chloride or chloroform with a
benamépéifnaryuﬁnn@ntahmeglav%Sb%%oz%yngrﬁvpco%o%ne%*éu ng
dded thereto._ After conpletion of condensation
bUtVéﬁém?Bhylﬁhéyh9HYo§90ugFo@é§tFV%J@FB%% Fe Rempiegnsation
The rempval is preferably. achieved b drolysis in
reaghgoPr e§@héavef, P¥ oF SBREAPI T t%?dPB%%?%%FEea FQups.-
sulfurlc acid, acetic acid, tqu nesuifonlc aci.d, or
PFuSPBQEQﬁPElaeu6eaﬂFé8n RePTHERZFP xycarsasdleu in
preferably deprotected through. cata
thehya?ssEHStPg B RePReSpFasanceonf 1 éi@%ﬁ&@?rsaeﬂlgg
dium ca bon lLati nym o .
hyafi3i 8yl Ber SPERPELPRED §8ﬁ%aﬁa-ofy‘*9% FEughaLkoxide is

emph%“eﬁfaﬁﬂsﬁ‘é‘?ée%%a%% B BR°HRaCh BRent PROGREFER ffc¥nor®
yl d
LR RONGE ek V8t o FIEDAE REBRbL' b8 SPERRUAE, BPYoBEecn
rooﬁoEegF FQE?Bagﬁﬁlggflﬁgcgeﬂ% ?ﬁtg¥épe%ﬁégga§'9h8£ 88dium
e use ofm 0

hydEB%?ﬁE'QQ O 023P9r@hepESHQEQEhgﬂoﬁuggaég1§np9§d§érf9rmed
SO apsul e,

. utt on suspensi on an emul si on
in aYEHRvefl nmixture of water and an inert solvent, such as

methylene chloride or chloroform, with a guaternary ammonium
salt or a similar compound being added thereto.

After completion of condensation reaction, the hydroxy-
protective group is removed. The femovél is preferably
achieved by hydrolysis in the presence of, for example,
hydrochloric acid, sulfuric acid, acetic acid, p-
toluenesulfonic acid, or trifluorocacetic acid. Also, the
benzyloxy group is preferably deprotected through catalytic
hydrogenation in the presence of a catalyst such as palladium
carbon, or platinum oxide.

The diphenylacrylonitrile compound of the present
invention may be administered as is. Alternatively, so long
as Tthe effects of the present invention are not reduced, the

diphenylacrylonitrile compound may be mixed with a carrier
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elixir, a granule, a pill, a tablet, a troche, or a
| enronade. Exanples of such a carrier include
wat er - sol ubl e nonosacchari des, oligosaccharides, and
pol ysaccharides, such as mannitol, |actose, and
dextran; gel-formng or water- sol uble cellul oses,
such as hydroxypropyl cellul ose, hydroxypropyl nethyl
cellul ose, and nethyl cellul ose; water- absorbing and
whigbot$ygoaeerlEn| empbored| P Hsesud spEpPasat £9yst ARFR n@s 2
cellul ose, a-cellulose, cross-Iinked ,
disparpbRynet AyPEehh upBSEP soF uNFPAnBER Y PR ViasFYesn the form
thereof; water-absorbing and poorly water-sol uble
of pbl yBhecharndes, 2 BEEATAS PyEPBRY Pt OPyFUSE a? B h2 powder, a
carboxynet hyl starch, cross- |inked starch, anyl ose,
solghyPbpeet FADSPELL | A, SARECHeEPYat U edMUL HiPRof 2 SYTUDP, an
~wat er - absor bi ng and, poorly water-sol ubl e guns, such
elléérguﬁmarabv%etrﬁgﬁég%thagﬁﬁ?laruc%nﬁﬁﬁ%%?raﬁa a lemonade.
derivatives thereof; cross-Iinked vingl °|¥TEEE’
suBKaBR1Es| 9¥i BYFh pyFREFI-88neRcergssYRFRkego b e
acrylic acid and salt her eof , 0SS-

pol y , S, C 'nkeg ach
monaaﬁyghﬁypdsﬁcoﬂ%ﬁ?05aF9h§a+é§§etﬁyﬁ H%iﬁ%%?%#%?é,eSana
as FABBLEHE) - L6FNoRG: | PPRASSHERAR’ agphoqpnont | pr " ha™~
corfFbeRLEshaqton tie, diphenbactylonti Ll g compound,
S o R I e
wos b oS BaRBEL AL g PRBLLESbL S, | 919090500 BlcA23
oryBErdf X TR o8 ayroEbbEpset, BRORS YR PEeh T ene
car§8§9ﬁgeﬂy§8¥hlulose sodium, and derivatives thereof;
water—-absorbing and poorly water-soluble polysaccharides,
such as hydroxypropyl starch, carboxymethyl starch, cross-
linked starch, amylose, amylopectin, pectin, and derivatives
thereof; water-absorbing and poorly water-soluble gums, such
as gum arabi, tragacanth gum, glucomannan, and derivatives
thereof; cross-linked vinyl polymers, such as polyvinyl
pyrrolidone, cross-linked polyacrylic acid and salts thereof,
cross-linked polyvinyl alcohol, peolyhydroxyethyl methacrylate,
and derivatives thereof; and molecular aggregate (e.g.,
liposome) -forming lipids, such as phecsphorlipid and
cholesterol.

When the diphenylacrylonitrile compound of the present

invention exhibits low solubility, the compound may be

subjected tc solubilization. Examples of the solubilization
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ester) is added to the di phenylacrylonitrile conpound,
and a technique enploying a water-sol uble pol yner
(e.g., polyethylene glycol) If desired, there may be
enpl oyed, for exanple, a technique for formng a
soluble salt of the diphenylacrylonitrile conpound,
or a technique for formng a clathrate conpound by
use of cyclodextrin or a simlar material, A _
techpliopel izalnén techniguesndliele approprehgely applicable
sel ected in accordance with the target
to drpaenyFaehyRonet EpFenigeapbandhichea BeRPLaAaREBFt 6B-9-7 2
may be enpl oyed as an anti cancer -
polypEyeEbyishanaecobet cor Ay, agchPl¥BxvYateyhere ARYEnester,
has acqui red BCRP-nedi ated_resi stance through
a saahiﬁagtaavioﬁSBﬁr:aﬁraﬁtPeéﬁeéveahuéﬁnﬁ@aﬁﬁﬁiF@? fR8l
BCRP i nhi bitor may be.  enployed as an .
estaﬁeiéane@ﬁearae-E%ﬁe@@pbﬁﬁakeﬁﬁgla@éﬁFl%arCampeﬁﬂéerand a
whi ch originally expresses BCRP and_ exhibits | ow
techRhghE| §TPyOV S Enane FBARER ! VAL GgPO RS RAr { Bl ar

poL e Lhi L SHET SANEBL. - d b4 STamcd uarEon iy SRRy for
cxaBERp, | AREBFCBLOHE. AR aCPFN0] Agraaron, S80t| Bhg dE
B ST R S S T S-S
c1aE R RaRboBHE U BR! LEODGRS LU AICLUCE imax

e YUSRET £ ST A9 B TP O She polo ity

R R
compound.

The BCRP inhibitor may be employed as an anticancer-
drug-resistance-overcoming agent for a cancer which has
acquired BCRP-mediated resistance through administration of
an anticancer drug. Meanwhile, the BCRP inhibitor may be
employed as an anticancer-drug-effect-enhancing agent for a
cancer which originally expresses BCRP and exhibits low
sensitivity to an anticancer drug. WNo particular limitations
are imposed on the target anticancer drug of an anticancer-
drug-resistance-overcoming agent or anticancer-drug-effect-
enhancing agent containing the BCRP inhibitor as an active
ingredient, so long as the anticancer drug can serve as a
substrate for BCRP (hereinafter may be referred to as BCRP

substrate). Examples of such an anticancer drug incliude

topoisomerase I inhibitors such as irinciecan
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The dose of the BCRP inhibitor of the present
invention may be appropriately determned in
accordance with, for exanple, the adm nistration
met hod or the synptomof a patient. The daily dose
for an adult is preferably 1 ng to 10 g, nore
preferably 100 ng to 10 g, particularly preferably
500 ng to 10 g. No particular limtations are inposed
hydppachheridat €BThet weent ine anetelnteke dr By~ 3R #heé BCRP
inhibitor, and the preferred ratio varies in
topateordanteroi cbmetase ekhnphleibipest §peh ofs gpitoxantrone,
anticancer drug or inhibitor to be enployed. Wen,
doxppubbganpl dauhernbieéan hidrpEhreredeand ehpPoyedeasand
an _anticancer drug, the ratio by weight of the
antjfeiesneepughugs PBLhABIBCRPS nhibitor is preferably
1:1 to 1:500, g@rticularly preferablﬁ 1:1 to 1:100,
nofkepdeter aBl yhe: BCRE inphibitezppé EhehbRES§Bfeinvention
sgecific exaggles of di phenylacrylonitrile |
maydefi ¢EPFOBS1akreN AaleERLIBAPI o)edCFArCeRee pYiERAt TOT
i nvention. Table 1 Compound Chem cal Nanme 1
exappiep. fReqagnipiAEkpt pRBNPEFERS (AT hy R oRYEPEOR of 2
henyl ) -acrylonitrile

eacifle B0 Anel ders Gt e B ATHAT BrbrbA ©©
10 b oy BeBEhEab Y RO Re oty BReRgFFEiGrAgFEY BRERSFEDLY
acet

500055 35302501 R HRAGELHEIGT ) Lt AN ey lposed on the
ratio between an anticancer drug and the BCRP inhibitor, and
the preferred ratio varies in accordance with, for example,
the type of an anticancer drug or inhibitor to be employed.
When, for example, irinotecan hydrochloride is employed as an
anticancer drug, the ratio by weight of the anticancer drug
to the BCRP inhibitor is preferably 1:1 to 1:500,
particularly preferably 1:1 to 1:100, more preferably 1:1 to
1:10.

Table 1 shows some specific examples of
diphenylacrylonitrile derivatives which may be employed in

the present invention.

Table 1
Compound Chemical Name
1 (Z)-2-(3,4-dimethoxy~phenyl)-3- (4-hydroxy-

phenyl)-acrylonitrilie

5 4-1(Z2)-2-cyano-2-~ (3, 4-dimethoxy-phenyl)-vinyl]-
phenyl [1,4’ ]lbipiperidinyl-1’-carboxylate

4-1{(2)-2-cyano—2- (3, 4-dimethoxy-phenyl)-vinyl]-

phenyl acetate
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et hoxynet hoxy) - phenyl ] -acrylonitrile 5

(2) -2-(3, 4-di net hoxy- phenyl ) - 3- ( 3- hydr oxy
phenyl)-acrylonitrile 6

(2)-2-(3, 4-di met hoxy- phenyl ) - 3- ( 2- hydr oxy-
phenyl)-acrylonitrile 7

(2)-2-(3, 4- dlnethoxy phenyl) 3 (4- hydr oxy- 3-

TET NOX YRI5~ ag_&gQw .
S i s S e PR e

haonvl

preny L A—d ( roxy-
(2) - 2- &%Sn naqwe&#& |Fh§n(yé Ry Gysiroxy

et ho nrjrrtlrfl €©le 10

(2) - 21 (1) 4241 (Fetinehynsiemy-Phenyd) njdr Gepysioexy-
di met | heéh/eld\rla)cra/clro\mlld;mltlreu le 11

(2) - 21 (@) 4-2d (Potdhadiynershenyt-phenia-) etthody-hydroxy-3-
hydroxymﬂmMﬂnyaphyanNﬁﬂdnyuomitbale

(2) - 3 (%) brenw, phenHyard:dy3 phediyTg trox)s, phenyechox y-
a%ry|C@ﬂkﬁhﬁ§~%%rylonltrlle

(Zy-2( 501 (B T RN el H U0 BA TR Y 2 -
h

alr ch Heny1) cacyylonitrile

NS Oy A e hok PR lﬁﬁ%—PbFE&dony 3, 5-
acr Icn?t ? e 15

(2 3 AN PRSI RCEYAONA LIS (ot hoxy

aheny|)Zacian Gi4dime thpgy-phenyl) -3- (3-ethoxy-4-
(7) - 2 | vsirexyAiedyndy v Ao tAdd onitrile 17

: 1h) 2 ({2, 431 (etdronpremyl) —2 @,Nydilme)thoxy phenyl) -

enylﬁxanw@dnntnuﬂd e sodiumsalt 18

&é) I - ((&)4-20H (B tahaddyneftiteixyi-)phidn(yl-) H3roke-flhenyl-johenyl) -
ryl g

ras.ldrrylloeutrlle
{Z)-2-({4-butcxy-phenyl) -3~ {4-hydroxy-phenyl) -
acrylonitrile

15 (Z)-3-(4-hydroxy-phenyl)-2-{3,4, 5-trimethoxy-
phenyl) -acrylonitrile

16 {Z)-2,3-bis- (4-hydroxy-phenyl)-acrylonitrile

17 {(Z)-2-{3,4-dimethoxy-phenyl) -3- {4-hydroxy-
phenyl)-acrylonitrile sodium salt

18 {Z)-2-(3,4-dimethoxy-phenyl)-3- (4-flucro-phenyl) -
acrylonitrile '

19 (2)-2-{3,4-dimethoxy-phenyl)-3-{4-nitro-phenyl) —
acrylonitrile

20 {Z)-2-(3,4-dimethoxy-phenyl) -3~ {Z-fluorc—-phenyl) -
acrylonitrile

21 -[(2)-2-cyano-2- (3, 4-dimethoxy-phenyl) -vinyl] -
benzonitrile
{Z)=-3-(2,3~difluoro-phenyl)-2-{3,4-dimethoxy-

22 e
phenyl)-acrylonitrile
(2)-3-(2,4-difluoro-phenyl)~2-{(3,4-dimethoxy-

23 .
phenyl) -acrylonitrile
(Z)-3-(2,5-difluoro-phenyl)-2-{3, 4-dimethoxy-

24 o
phenyl)-acrylonitrile
(Z)-3-(3,4-difluoro-phenyl)-2-{(3, 4-dimethoxy~-

25 e
phenyl)-acrylonitrile
{(Z)~-3-(3,5-difluoro-phenyl)-2-{(3, 4-dimethoxy-

26 s
phenyl)-acrylonitrile
(Z2)-2- (3, 4~dimethoxy-phenyl)-3-(2,3,4-trifluoro-

27 - .
phenyl)-~acrylonitrile

28 (Z2)-2~-(3,4~-dimethoxy-phenyl)-3-(2,3,5-trifluoro-
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19 (2)-2-(3, 4-di net hoxy-phenyl)-3-(4-nitro-phenyl)-
acrylonitrile 20

(2)-2-(3, 4-di met hoxy- phenyl ) - 3-(2-fl uoro- phenyl) -
acrylonitrile 21
4-[(Z2)-2-cyano- 2- (3, 4-di net hoxy- phenyl ) -vinyl ] -
benzonitrile 22

(Z) =3 b%e%yj: f ia%‘f:'ﬁb’l’lii%i‘ HE 2= (3, 4=drmethoxy-

haonyv

P”cryl 3 ' l"'c A enyl P trifluoro-
Co ST T B e d oy

%) - 3- (£)52di 3 dodg MSHERyAYy PPepy 14 ~diridy Hosbyt T 1 f luoro=
pheny i phaerid) oricyvilioa ixgile

(54) - 3-(13)4-2di (A, dorddmetdorly)-p2efF 14 -dnet Hody-t rifluoro-
enylXﬂaﬁnwhemdﬁyﬂdﬁiﬁaile

(&1? - 3+ (%) 5-di {2, uora-memd-ien(A.) 4-2d (BtdheX e thoxy -
enylkﬂﬁﬁﬁmhm%dﬂyﬂdﬁlﬁ¥&le

AUNEAL — N
éié)enf/l a&%ﬁlg [; %%“ %XW “prnlAn 33E [SiJ Tt1¥-Phenyl)

{ 7\ 2 Q_(19 10

&) & L 2an & f B | Lllul\ et |) \ ,5 H ='u'ui'_u- 23 —
Bmenyl)dacf§I%%| r{e hf§&l =2-(3,4-dim .thoxy heh¥l)

%%fnylﬁmadnwldnﬂﬂﬂﬂ12ﬁ§yano—2—(3,4—dimethoxy—pﬂény1)—
- 2-| (B, diHetdymaephenyl ) - 3- (3, 4, 5-tri fl uoro-

enyl}) tmaciaH ani4+dime t3dxy-phenyl) -3- (2-nitro-phenyl) -
(Z) - 3 (&6 filyane: phenyl ) - 2- (3, 4- di et hoxy-

(Z)-3-(4-chloro-3-nitro-phenyl)-2-(3,4-dimethoxy-
38 e
phenyl)-acrylonitrile

(Z)-2-(3,4-dimethoxy-phenyl)-3-(2-fluorc-5-nitro-
39 o
phenyl)—-acrylonitrile

{(Z)-2(3,4-dimethoxy- phenyl) -3-(4~ethoxy-3-nitro-

40 phenyl) —acrylonitrile

41 -[(Z)-2~cyano-2-{3,4-dimethoxy-phenyl)-vinyl]-
phenyl methyl succinate

42 -[(2)-2-cyano-2- (3, 4-dimethoxy-phenyl)-vinyl]-
phenyl ethyl succinate

43 bis-(4-[{Z2)-2-cyanoc-2- (3, 4-dimethoxy-phenyl} -

vinyl]-phenyl) succinate

a4 (Z)-2- (3, 4-dimethoxy-phenyl) - 4~B-D-
glucopyranosylphenyl) - acrylonltrlle

(Z)=-2~(3,4~dimethoxy-phenyl} -3- (4-hydroxy-3-

45 nitro-phenyl)-acrylonitrile

46 (Z2)-2-(3, 4~dimethoxy~-phenyl)} -3- (6-nitro-
benzo[1l,3]dioxol-5-yl)—acrylonitrile

47 {Z) -3~ (3, 4-dimethoxy-phenyl}-2-[4- (2-methoxy-
ethoxymethoxy)-phenylj-acrylonitrile
(Z)-3-(3,4-dimethoxy-phenyl}-2- (4-hydroxy-

48 s
phenyl)-acrylonitrile

49 (Z)=2-(3,5-bis-trifluoromethyl-phenyl)~3-(4-
hydroxy-phenyl}-acrylonitrile
(E)-2-(3,4-dimethoxy~phenyl)} -3- (4-hydroxy-

50 s
phenyl)-acrylonitrile

51 (Z)-2-(3,4-dimethoxyphenyl) -3- (4-B-maltosyl-
phenyl)-acrylonitrile

52 {(Z)-2- (3, 4~-dimethoxy-phenyl}-3- (2-ethoxy-5—nitro-
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phenyl)-acrylonitrile 33

(2)-2-(3, 4-di net hoxy- phenyl)-3-(3-nitro-phenyl) -
acrylonitrile 34

(2) - 3- (4-am no- phenyl ) -2- (3, 4-di net hoxy- phenyl ) -
acrylonitrile 35 ethyl

[ 4- [(Z) 2- cyano- 2- (3 4- dlnethoxy phenyl)

AR ARIIE a5 B S A

LN @%°§ggﬁ ? Lmefﬂdﬁy'ﬁ éhﬁi‘ﬂ @ —hydroxy-4-

(7)-7- .QTHHQWM%A/QQQM%ﬂnﬂbiylﬁ nitro-phenyl)-

yl Clnﬁﬁ)ﬁﬂ-e(?i%& dlmethoxyphenyl) -3-(4- B maltotrlosyl—
? - 3- (hreaht 10 r-@cliciardhenyl ) - 2 (3 4- di met hoxy-

;),%enyl) (a6 @)idHdih® t3®x y-phen (3-fluoro-2-
- 21 W3- yRirkey-) Ry Dord -ﬂg uoro 5-nitro-

eenyl )(Zacjgy'ﬁrﬂaltsr (35 4744 methoxy-phenyl)sacrylonitrile

(L)' B 4 O UL
ﬁﬁenyl( gcryloQ¥ r%PP %f¥yﬁ =235 4 A methoxy-phenyl ) -
AT ( 7\ ;L /]@ 4-dimethoxyv-phen \ VI n\/l 1 nhenvl

15 e

gt hyl @cEniard gigmethoxy phény’i} 3-[3- fluoro '21—(
A[(7\-m-t(l\%’§’ne$t-hp?§ i PatH 7 &

%kﬁY' sl#dcidmdt3e 4glimethoxy— phenyl}—3 (3— fluoro 4—
bis- (4 Hyd2)ox3—mpamy-12 —E8r4-ldintettidyey - phenyl ) -

nyl ]| Sy mesiecidi-raze 44 cyano-2- (3, 4-dimethoxy-
(éf) 2 phetrdi)raiingRy —pihemyi)) - hichph3-te-

| ucopyr-anes Hipherylo)2aqRy a0 itdd the x nsyl )-vinyl]-
) - 21 bhefndl BRI phenyl ) - 3- (4- hy r 0x

S R S PR g o

63 £-[{Z)~-1-cyano-2-(3,4~-dimethoxy-phenyl)-vinyl]-2-
ethoxy-phenyl acetate

4-[(2)-1l-cyano-2- (3, 4-dimethoxy=~phenyl)-vinyl]-2-

64 fluoro-phenyl acetate
4-[(Z}~2-cyano-2-(3, 4, 5-trimethoxy-phenyl) -

65 .
vinyl]-phenyl acetate
ethyl 7-[4-[(Z)-2-cyano-2-(3,4-dimethoxy-phenyl) -

66 .
vinyl]-phenoxy]-heptanocate

67 -[(Z)-1-cyano-2- (3, 4-dimethoxy-phenyl) -vinyl]-
phenyl 8-bromo-cctancate _

68 {(Z) -3-(3-amino-phenyl)-2- (3, 4-dimethoxy-phenyl) -
acrylonitrile hydrochloride

69 mono (4~ [ (Z2) -2-cyano-2- (3, 4-dimethoxy-phenyl) -
vinyl]-2-methoxy-phenyl) sodium phosphate

70 mono (4-[ (Z) -2~cyano-2~ (3, 4-dimethoxy-phenyl) -
vinyl]-phenyl} phosphate

71 mono (4-[ (Z}-2~cyano-2- (3, 4-dimethoxy-phenyl) -
vinyl]-2-methoxy-phenyl) phosphate

7 N-[3-[(Z)-2-cyano-2- (3, 4-dimethoxy-phenyl) -

2 . .
vinyl]-phenyil]-acetamide

73 (Z)~2-(3,4-dimethoxy-phenyl)-3-[4- (6-phospho-p~D-
giucopyranosyl)-phenyl]-acrylonitrile
sulphoric acid mono(4-[{(Z)-2-cyano-2-(3,4-

74 dimethoxy-phenyl)-vinyl]-phenyl) ester
triethylammonium salt

75 {Z2)-2-{3,4-dimethoxy-phenyl)-3-[4~ (6-phospho-B~D-
glucopyranosyl)-phenylj-acrylonitrile sodium salt
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benzo[ 1, 3] di oxol -5-yl)-acrylonitrile 47

(2)-3-(3, 4-di net hoxy- phenyl ) - 2-[ 4- ( 2- net hoxy-

et hoxymet hoxy) - phenyl ] -acrylonitrile 48

(2)-3-(3, 4-di net hoxy- phenyl ) - 2- (4- hydr oxy

phenyl)-acrylonitrile 49

(2)-2-(3,5- bis trifluoronethyl phenyl) 3-(4-

nyaro h lly ) I —c_

(B - 2- gw 3 (3 %e%ﬁ g ligﬁgi h dro hydroxy 5

. phenyl —

62) - 24 ( @Ierc'n éeﬂﬁék%ﬁ@ﬁwypélewl(33né|4t'5§§%Pr° -3-nitro

nhenyl| Phesmh) gaicepilpaitss Le

@%) 24 () 42di (Fedhdipepheny-phany2) eBhdRy hydioryo4 , 24

phenyl YHaethoayi-phehgl)583crylonitrile

ﬁ%) 24 ((3,)42di (BeUhat yrepheRY-phdn(3) Rpdr@xyydroxy-3, 5-
"t r 01 phaRYhbx§chylkaRrill) Hakeyiofitrile

(Z2)-2-(3, 4-di net hoxyphenyl )= 3-(4-(3-mal totri oSyl -

phenyl)-acrylonitrile 55

(Z)-2-(3, 4-di net hoxy- phenyl)-3-(3-fl uoro- 2-

Exa%Q ?6xy phenyl)-acrylonitrile 56

bi 3,4-dinmeth h - I 57
R TSkt S St gkt MR LS LRI IS RO
t
det% P10 (45l of nBE Ry Bnetiy 29579011 B b. e (gonstrued as
th th th h I I tril 59
1lm?%n§ﬁ¥§sfgé SHE, AR L 51 ool e
[ OXY-Rhe acr LIf] . .
Exa%%g%(zy[?ﬁy C%i%%og% % pﬁe%§1a$ﬁ%§€gigplle derivative
When a diphenylacrylonitrile derivative was synthesized

from & raw material having a hydroxyl grocup (a benzaldehyde
derivative or a benzyl cyanide derivative), firstly, the
hydroxyl group was protected through the below-described
protection process; subsequently, the resultant product was
subjected to a condensation process; and finally, the
protective group was removed through a deprotection process.
When a raw material having no hydroxyl group was employed,
the raw material was subjected to the condensation process
without being subjected to the protection process.
(Production process 1) Process for protecting hydroxyl group

of a benzaldehyde derivative or benzyl cyanide derivative
X X
HO >  MEMO
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phenyl ) -vinyl]-phenyl) phosphate 61

4-[1(2) - 1-cyano- 2- (3, 4- di et hoxy- phenyl ) -vinyl]- phenyl
acetate 62

(2)-2-(3, 4-di et hoxy- phenyl ) - 3- (4 fornyl - phenyl ) -
acrylonitrile 63

4- [(Z)-I-cyano 2- (3, 4-di met hoxy- phenyl ) -vi nyl ] - 2-
ethox¥ hen acetate

Al (S Dl mpenionsing.

o LRoF BIEke BTt Rshr s prsenssgmiengryt vacive o
bendy{4eyaB1 68 usBrge Bl T hati fit Aoy SRR} Jrove was
aisiefYo). ﬁ DR AR Ry - BheRGIFTei 1Y TRSOD
vestay. gg%395%?ﬁ8°%ﬁ%hy??sz%él&mdPﬁgfh%%y GRRRERT: 60%,

d hl
oA o) YR TR R, phangpyenc aepending

oo SRR IR OB Sl RO e (o
oasfohori s ?Yé%%§2ﬁ%?§?E§F§? T
o RELRGTAERUERERERES Hagryrom oros
num%%?yh_]s g&}g?é: ]rr%}?ﬁfé %:ny ) - :hun(L GCI}thoorslpC%]eo-t(%l?eD mas
prog%ﬁg?pa{l?%a%%?ggg%[ %gggéyl Orkkftféﬂr Econfdl AU G aci d
generation of hydrogen, 2-methoxyethoxymethyl chloride was
added in an amount depending on the hydroxyl group number
(e.g., 1 equivalent (CH-basis) for the case where the
hydroxyl group number is one, or 2 equivalents for the case
where the hydroxyl group number is two). Subsequently,
diisopropylamine was added in an amount stoichiometrically
equivalent to that of the added 2-methoxyethoxymethyl
chloride. The resultant mixture was refluxed under heating
for two hours, with a calcium chloride tube being provided on
the reaction wvessel. After the resultant product was cooled,
insoluble matter was removed through filtration. The
resultant tetrahydrofuran solution was concentrated to
dryness under reduced pressure. The thus-concentrated
product was partitioned between chloroform and brine. An

agqueocus sodium hydroxide soluticon was added to the thus-

obtained chloroform layer, and the resultant mixture was
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74 di met hoxy- phenyl)-vinyl]-phenyl) ester
triethylamoniumsalt 75

(2)-2-(3, 4-di met hoxy- phenyl ) - 3-[ 4- ( 6- phospho- ( 3- D

gl ucopyranosyl ) - phenyl]-acrylonitrile sodiumsalt 25
76 (Z)-2-(3, 4-di net hoxy-phenyl ) -3-(2-hydr oxy-5-
nitro-phenyl)-acrylonitrile 77

(2)-2-(3, 4-di met hoxy- phenyl ) -3-(4-fl uoro-3-nitro-
parbh@hgmgdacﬂpanqauhuanﬁgchloroform layer was washed with

(2)-2-(3, 4-di net hoxy- nyl ) - 3-(3-hydroxy-4, 5-
wat@rnﬁwh@gy e ah) Loger Qﬂ“hqugawqg;drle over anhydrous
(Z)-2-(3, 4-di met hoxy- phenyl ) - 3- (4- hydr oxy-3, 5
sodwmewhbwtephewﬂ)tka%myc@lhww-“@te@x qiégn%% Bré_ENt
invention will next be described in nore  detail by
redyggd opr EXGWHE es, Bwe@m%m@ﬁdﬂﬁcﬁa tgeelcd%%ltl%ﬂﬁ“ed as
limting the invention thereto le 1; Production
chrepaBPEReryY acky® okt esT F@@%’F’FV%F?@ oPLQReRE gas subjected

dlphenylacrglonltrlle derivative was ¥ heS|zqu%from
to alybhrHarebllaheranengRaoRYEP RO gFobpr e aCHanz 4l
derivative or a benz ani de derivative), fir
obtgpredn{Breky PR g dHpc aﬁge%FB?EE?ed£?hg%%ﬁﬂ%Yh%lefé dh oily
$e|om#descr|bed protection process; subsequently, the
progfigshtt ant product was subjected to a condensation

Pr?%ﬁ%%iéntﬁ?gﬁ%ﬁga Lﬁpz%$€%§$ 5 O Poregp =
|
ben?%&ﬁﬁ%¥g?l §§§EO y%%@e% ?%n?#@ %g g§§a§¥ggvﬁF gess

wi t hout belng subjected to the protection process.

R
' R. R
CN R CN
R R R R
R
+ —_—
H R
R R R
R O R R
Process A: A benzaldehyde derivative and a benzyl cyanide
derivative, in stoichiometrically equivalent amounts, were
placed in a reaction vessel, and ethanol was added to the
container. Subsequently, a calcium chloride tube was
provided on the container, and the derivatives were dissolved
in the ethanol under stirring. Separately, metallic sodium
was weighed in a container containing n-hexane, the sodium
was gradually added to a container containing ethanol, and a
calcium chloride tube was provided on the container. After

the sodium was completely dissolved in the ethanol, the

resultant sodium ethoxide sclution was added to the
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(Production process 1) Process for protecting hydroxyl

group of a benzal dehyde derivative or benzyl cyanide

derivative X/ X HO  MEMO J 26 X=-CHO -CH2CN MEM =

met hoxyet hoxynmethyl In a reaction vessel, a

benzal dehyde derivative or benzyl cyanide derivative

havi ng a hydroxyl group was dissolved in

tetrahydrofuran under stirring. The reaction vesse
afoygmenteored| veachhen sHEFafd hygﬁh%ée@c@ﬁﬁ%tww;ﬁe was

suspended in oil) was gradually added in an anount
refHapeddfay abaut hendydpexyl Grrs hatberthe paction

equi val ent s ﬁc}+ basis) for the case where the
lehyaeow9ﬁ §P9 9dnﬁﬁbé@0mst@m@era6vr?r4a%auW%E?€nW§Sf%¢ded

t he case where the hydroxyl grou nunber |s é
to theriktere, afehlewa% BK| sﬂna‘éa%u% Relanpt o\?bﬁ% I

the reaction vessel. After conpletion of eneratlon
eva@@rﬁya@aggadeg ﬁ%@ﬂ%ﬁ?e?ﬁ%i?Hﬁ?hy@hﬁﬂ?ﬁﬁ%ﬁi

in an, apount dependin n t he hydrgx% grou nunber

wasgagtitiongdi HaFeRen( %F%}’mf ordtHeilgse % e

add%ésroxgh% %ﬁg eQ§§g§%§§§ 5&@958%3%%: g&é%{&g&g for the
oS CROhi BRI EalPS SRGREVAP AL t o That ot~ TR TR
e GEEFbER) %ngﬁaa Qﬁésﬁfhégrf%Ph¥§ggﬁ%ﬁ§§d5ant AILEAELT
o1 (B BV ar SF R RS ac o ol B BT B e e ' R

o AR e S B e
followed by shaking and filtration. The solvent was removed
throﬁgh evaporation under reduced pressure. The resultant
product was dissolved in ethanol, and an appropriate amount
of activated carbon was added to the resultant solution. The
resultant mixture was subjected to filtration by use of a
celite pad, and the filtrate was concentrated. The thus-
precipitated crystals of a diphenylacrylonitrile derivative
were subjected to filtration under reduced pressure. This
procedure was performed three times, and the resultant
crystals were separated. The thus-precipitated crystals were
recrystallized from isopropanol twice. The resultant
crystals were washed with hexane, and then dried.

Process B: A benzaldehyde derivative and a benzyl cyanide
derivative, in stoichiometrically equivalent amounts, were

placed in a reaction vessel, and these derivatives were

dissolved in methylene chloride. An adqueous solution (10 to
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v
v F

dryness under reduced pressure. The thus-concentrated

product was partitioned between chl orof orm and brine.

An aqueous sodi um hydroxi de sol uti on was added to the

t hus- obtained chloroform | ayer, and the resultant

m xture was 27 partitioned. The resultant chl oroform

| ayer was washed with water twi ce. The chl orof orm

| ayer was dried over anhydrous sodium sulfate, and
20 nlperP ot dtedr awicr yﬁles?s efhdervae AR presEiR e.

By neans of silica gel columm chromatography, the
resy T oFfleHE ¥t e o s Utk Einge b teth Qe Y 18T it Won

wi t h hexane/ chloroformto chloroform The thus-
chleypitdg neld F et onf e cent $ a8t R o § Her @byt §fiRgpture

an oily product. (Production process 2) Process of

for et on BétRde FoRP Isddra @dhyae ctéary atinge ta5¢-1&ant

benzyl cyanide derivative R CNRCNRR R ~ ~ ~ R
reagyion ARty RwEe RS 58 RO o RS FEOUS eIy te, and

derivative and a benzy|] cyanide derivative, in
thery R FR Gt rFeal YT B U oL LRS! SRR [ ACkRP (9

a_reaction vessel, d et hanal. was added to .t ,
the Ot S eaArE Fod s Hetiry tald 2 Trom
, éﬁoviqgg on the container, and the derivatives were
150K ¥HIYed in the ethanol under stirring. Separately,

i
- JEALLE SPT pes dmdled i B ap A s ot 2ol no
pro%ég%éﬁrﬁ?pﬁéﬁ§fﬁ£@§90§l@?ff@’d§¥§b§%ive

: Ch
> —_— N
MEMO
O CN HO O CN

A diphenylacrylonitrile derivative having a protected
hydroxyl group was dissolved in ethanol, and a small amount
of concentrated hydrochloric acid was added to the resultant
solution, followed by stirring for a whole day and night.

The thus-precipitated crystals were separated under reduced
pressure. The resultant crystals were recrystallized from
isopropanol.

Next will be specifically described production of
diphenylacrylonitrile derivatives and the results of analysis

thereof.
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cal cium chl ori de tube was provided on the container.
After the sodiumwas conpletely dissolved in the
et hanol, the resultant sodi um et hoxi de sol uti on was
added to the 28 <i aforenentioned reaction vessel. The
reaction mxture was refluxed for about one hour.
Thereafter the reaction nixture was cooled to room
erature and water was added to the m xture,
ProdarE uincd by | F LMoy hss 610 Hr RO BRFONGH Sebdmor at | on
under_ reduced pressure. The resultant residue was
hydpayPhennbhogey iweht £kl or 6P @A btine. Brine was
added to the thus-separated chloroformla er and t he
r e50Pt AREr A YL UFEOWRSO paf TRYABAEHP TRl fADEdS e haf af B
chlorofornrla er was dried over anhydrous sodj um
Wass®¥?%?%te f%YI%%%dOBy TR¢EReFYSRROAVBEEP YL ap e+ & (24 -4
silica g col um chromato was added to the
g) +%s®$?%¥r‘f‘3$??t‘r’€f% (pr%@%%@nbr? E%%?nb ) ante thereby

proé@%%é 2%?%%0%?%553$éﬁ%ﬁ%ﬁgiréﬁgﬁi Shyge’ 13905 (gniviela:
sos Do Rt dsSng e b SRE B e
(2120 4} LE0a 3 no-sbER R O Mtk I o Pt TP P 5 ¥ig o
Subarﬁr%ﬁnfﬁﬂréréﬁﬁr?E?%néguf%%fre aﬁ%%?te nepESb e Aof
(et ERBPT TSRS £ hesEEariEFREY Bradesd, BLrgels &1

ounf SRS IRBETLES T Shuscmseripth sk ptoeysipl s vere
phefiYPlal 5188  ervRshedow th, hoxang, aed) thepgliad:y, -
methoxyethoxymethyl chloride (4.1 g), which had been prepared
in a manner similar to that described above, and 3,4-
dimethoxybenzyl cyanide (3.4 g) were subjected to
condensation in accordance with process B cof {(production
process 2), to thereby produce (Z)-2-(3,4-dimethoxy-phenyl) -
3-[4~- (2-methoxy-ethoxymethoxy) -phenyl]acrylonitrilte (5.2 g,
yield: 73%). The thus-produced (Z)-2-(3,4-dimethoxy-phenyl)-
3f{4—(2—methoxy—ethoxymethoxy)~phenyl]—acrylonitrile {10.2 g)
was subjected to deprotection in accordance with (production

process 3), to thereby produce the target product (6.22 g,

yield: 74

oe

) .

Pale yellow crystalline powder, MS (APCI, m/z ): 282
(MH'), *H-NMR (DMSO-d6) & 3.80 (3H, s), 3.85 (3H, s), 6.89(2H,
d, J=%Hz), 7.05 (l1H, d, J=%Hz), 7.20(1H, dd, J=2Hz, 9Hz),

7.27(1H, d, J=2Hz), 7.80(iH, s), 7.82(2H, d, J=9Hz)
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Process B: A benzal dehyde derivative and a benzyl
cyani de derivative, in stoichionetrically equival ent
anounts, were placed in a reaction vessel, and these
derivatives were dissolved in nethylene chloride. An
aqueous solution (10 to 29 20 nL) of sodi um hydroxi de
(1.2 eq.) was added to the resultant solution, along
with methyltrioctylamonium chloride (1/5 eq.),
foll owed by stirring at roomtenperature for four
hours. After conPIetlon of reaction, the resultant
ProgieabiPRnofi 4t (3! nascHried2ovar 4 ankyetbersy selriyd ) ~vinyl] -
sul fate, and then subjected to filtration, followed
phemyl chhckhi PapiBar bfinyhel f TF2FRPRY TR FeQuipeand 2)
resi due was recrystallized from isopropano
(PK%HU%YNén4pﬁé@§§§0%¥PP?6¥éés3féﬁ deprotectlng an OH
pr ot ect ed dlphenylacrylonltrlle derivative R\ \ R
hydgesapheneN aorvieni arAlai prerpraedyt bnifrffed) and 4-
. derivative having a protected h dr Xyl _group was
DiDGF SbRORHPPRL 61 RAROFDORRY S bkl fe akBup? Jbfiers dissolved
concentrated hﬁdrochlorlc aci S

in Pté%htit%%t sBiUt i Bf¢ ‘F%ﬁsmafta%ﬁgt?gfttaborto‘faa Hhbfeed
ror Sy %dH%ﬁd@PdrTgﬁalteE B G L vt o, the
ool e S
thea ghe2¥lgg£ 1€n£é&|£ro uccV%%evgér§99e&h§yr§§gﬁéSonsilica
gel chromatography employing a chloroform/methancl system, to
thereby produce the target product {(0.38 g, yield: 79%).

Pale yellow crystals, MS (APCI, m/z ): 476 (MH'), *H-NMR
(DMSO-d6) & 1.47(3H, m), 1.75{(2H, m), 2.49(5H, m), 2.85(1H
br.t), 3.01(1H, br.t), 3.71 (1H, m), 3.79 (3H, s), 3.84 (3H,
s), 4.03(1lH, br.d), 4.17(1H, br.d), 6.89(2E, d, J=%Hz), 7.07

(14, d, J=8Hz), 7.26(1H, dd, J=2Hz, 8Hz), 7.27(2H4, d, J=8Hz},

.7.33(1H, d, J=2Hz), 7.91(2H, d, J=8Hz), 7.95(1H, s)

Production of 4-[(Z)-2-cyano—-2-{3,4-dimethoxy-phenyl)-vinyl]-
phenyl acetate (compound 3)

Compound 1 (0.28 g) was acetylated with acetic
anhydride and pyridine in accordance with a customary method,
to thereby produce the target product (0.30 g, yield: 95%).

White crystals, MS (APCI, m/z ): 324 (MH'), 'H-NMR
(CDClz) 62.33(3H, s), 3.93 (3H, s), 3.96 (3H, s), 6.92(2H, d,

J=9Hz), 7.14 (1H, d, J=9Hz}, 7.20(1H, d, J=2Hz), 7.25(1H, dd,
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t hereof. 30 I A Production of

(2)-2-(3, 4-di net hoxyphenyl ) - 3- (4-

hydr oxyphenyl )acrylonitrile (conpound 1) The hydroxyl

group of 4-hydroxybenzal dehyde (24.9 g) was protected

by use of 2-nethoxyethoxynethyl chloride (24.4 g) in

accordance with (production process 1), to thereby

produce 4-met hoxyet hoxymet hoxybenzal dehyde (33.5 g,
J=2§kel 8Hz) 80%) 40ThE,t Rls- pr BBGEEd d, J=9HzZ)

4- met hoxyet hoxynet hoxybenzal dehyde (21.0 g) and

3, 4-di nret hoxybenzyl cyanide (17.7 g) were subjected

to condensation i n_accordance with process A of
Prodpebdoet pén ( 'p’ﬁo@es@ 2ydivegthpsrepyepréduée ! 62)(22m€31,1qu—

di met hoxyphenyl ) - 3-[ 4- ( 2- net hoxy- et hoxynet hoxy) -
ethgRERGLRasryB Eﬂwﬂﬂea€291qngtryxéldCOEBQ&Ddsééarately,

2- nethoxiethoxynethyl chloride (4.1 %L whi ch had

beéRepkéfp ﬁe@ompﬁuadwﬁﬁﬁePrQﬁﬁFpgr1Po RaCOHESBERbAGD

above, and 3, 4- dinethoxybenzyl cyanide (3.4 g) were
Pro@ﬁ%ﬁe@PedPFQdUEBﬁaengﬁtF@%PPHnQCéordance W th process

B of _(production process 2) to thereby %rodu N

(Zfaée(39&18WWEFH§%9lﬁheW§I)APCI m/z MH'), ‘H-NMR
é nethoxg ethoxynethox%% phenyl acrylonlt |Ie
tDM@@ g6, 0 i &9 6H739) 1 Thedt Weks pFoddceldz) ; 3-84 (2H, t,

7=855] 0”3 3ot iy Sot i et Hliky ! gnEngf2her 5t onf PTIR%
a-sfgpf; Zpisd“@?roﬁbj ARSI ot CRABEr i e

1 2T D AN 28 ol 74Pkl v
7'9%F2§?§ﬁ (DVBO-d6) 5 3.80 (3H, s), 3.85 (3H, s),

Production of (Z)-2-(3,4-dimethoxy-phenyl)-3-(3-hydroxy-
phenyl}-acrylonitrile (compound 5) \

The hydroxyl group of 3-hydroxybenzaldehyde (1.5 g) was
protected by use of 2—ﬁethoxyethoxymethyl'chloride {1.4 g) in
accordance with (production process 1), to thereby produce 3-
methoxyethoxymethoxybenzaldehyde (2.0 g, yield: 76%). The
thus-produced 3-methoxyethoxymethoxybenzaldehyde (1.9 g} and
3,4-dimethoxybenzyl cyanide (1.6 g} were subjected to
condensation in accordance with process A of (production
process 2), to thereby yield a methoxyethoxymethoxy form
{(hereinafter will be referred to as an “MEM form”) of the
target product. Subsequently, the protective group was

removed from the MEM form in accordance with (production

process 3), to thereby produce the target product (1.2 g,
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d, J=9Hz), 7.05 (1H, d, J=9Hz), 7.20(1H, dd, J=2Hz,
9Hz), 7.27(1H, d, J=2Hz), 7.80(1H, s), 7.82(2H, d,
J=9Hz) 31 Production of
4-[(Z2)-2-cyano- 2- (3, 4-di net hoxy- phenyl ) -vinyl]- phenyl
[1,4"]bipiperidinyl-1"-carboxylate (conpound 2)
(2)-2-(3, 4-di net hoxyphenyl ) - 3- (4-
hydr oxyphenyl)acrylonitrile (conpound 1) (0.28 g) and
yiehd: pﬂﬁé?ldinopiperidinocarbonyl chloride (0.23 g) were
di ssolved in pyridine (5 m), and the resultant
soif’atlﬁoﬁfe\%éngprmsééllﬂae BoWHere Y8y (AREIni HHE. ) Af EEE
npletlon of reaction, the resultant reaction
(MHnihxt H-aMBa s BMfEd§)o dRatesr (Z00 3,) ,3dhd (3he S) 5.35 (24,
t hus- preC|p|tat roduct was purified by nea of
fsﬁkﬁga ﬁeld@hrénﬁﬁégrﬁﬁﬁ%reﬁpﬁ@ylﬁﬁrad JZ8HzZ), 7.25-
chl or of or n1 et hanol systen] to thereby produce the
7. 3Féﬁaet03?6aaﬁplpe B8, g/ -§7élLlH: $D% . Pale yellow

crystals, Ms (APCl, mz ) : 476 (MH), 'H NWR

( DMSO- d6) 31 47(3H, m), 1.75(2H ), 2. 49(5H, m,

. 85( 1H, 3. 79
Pr05%PF gy °8, é& (%Fﬁ3 é(élﬂeéé?ELrPB?nH} ig%éyﬂroxy-

b (1H d, J 8Hz) ,
phe‘?{’%g i#ygal(llgltégﬁ %gPE‘?z’ﬁ?‘dzg {2H d, J=8Hz), )

;}ig%g?ﬁgﬁbgyl gr%hp o%%%gﬂydrox§bg£%gldgﬁggélWS.3)g) was
progéé%%‘_%if%?r%g[‘i%H%Tél%ghggtﬁﬁgé%ﬁ‘gs%ié,?ﬁ/?,\g.}éﬂié. phenvl) 4,
accé?SSM%Stﬁgtﬂﬂﬁﬁréﬁﬁék gx%%%%g%?degyﬁh%%gﬁylBroduce 2-

accordance wt a CUS

metRéQ %g g%QQ%ﬁ?ggg%eR%§9&§hygga%g 9,gyi %&295 Xg;ﬂﬁé

thué §§§§E@dsi Tétﬁég&éfho%%?e§hg§6%§ﬁ&af&ehﬁdgz (2t §) ana
3,4Jd2ﬁé%ﬁbxggenzyl cyanide (1.7 g) were subjected to
condensation in accordance with process A of (production
process 2), to thereby vield an MEM form of the target
product. Subsequently, the protective group was removed from
the MEM form in accordance with (production process 3), to
thereby produce the target product (1.4 g, yield: 52%).

Pale yellow crystalline powder, MS (APCI, m/z }): 282
(MH'), 'H-NMR (DMSO-d6) & 3.81(3H, s), 3.85(3H, s}, 7.87(1H,
dd, J=8Hgz,1lHz), 7.92(1H, Br.s), 6.93{1H, dt, J=7Hz,l1Hz)},
6.97(1H, dd, J=7Hz,l1Hz), 7.07(1H,d, J=8Hz), 7.22(1H, d,
J=2Hz), 7.31(1H, dt; J=7Hz,1Hz), 7.87(1H, dd, J=8Hz,2Hz),

7.93(1H, s)

Production of (Z2)-2-(3, 4-dimethoxy-phenyl)-3- (4-hydroxy-3-
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I*,

32 J=2Hz, 9Hz), 7.40(1H, s), 7.89(2H, d, J=9Hz)
Producti on of
(Z2)-2-(3, 4-di net hoxy- phenyl ) - 3-[ 4- ( 2- net hoxy-
et hoxymet hoxy) - phenyl ] -acrylonitrile (conpound 4) The
title conpound was produced in the condensation
process for production of conpound 1. Pale yellow
crystals, M5 (APCl, niz z 370 (MH), 1H NWR
netiORBPHS) Y 5) 3aqo13$nl§yl 3. feoyReng 7J=8Hz), 3. 84
(2H, t, J=8Hz), 3.88 (3H, s), 3.92 (3H, s), 5. SSé
s)The. Bydperyd, grgapr@§ 47h1dr@4yr3dmebhsxw§en?ai ghile
dd, J=2Hz, 8Hz), 7.29(2H, d, J=8Hz), 7.40(1H, d,
(1.4=0HYas 7pooferfed by=8sp)of Z-mothfryelhmrwaeehybn of
(Z)-2-(3, 4-di met hoxy-phenyl ) - 3- (3- hydr ox
chlghb@§|;lazrglohmt@¢¢@r@@%ﬁ®dwhah5quﬁ@u%§H@%x9¥O@?%ﬁpl
of 3-hydroxybenzal dehyde (1.5 g) was protected by use
to BhepehitpoX @@ﬁo%yﬁ%¥%9$ytﬁTorlde (1 4 g) |n

accordance with (production_process ereby
met%?%ﬂ%%@oéymﬁ%?%%X?%@ﬁ%%?%%Y%%x&%e%z%td%h?%% (219! g, The

yield: 760Q). The thus-produce
thugt m%%ﬁ%&%%t%o%9h%@%3x9b%%§%?%%ﬁya%x¥ﬁ8§h@§yaﬁﬂzaldehyde

(0- BofleRat P ok IS LRORYARREY bt CHApER oLl §F were” ' °
subié{:ﬁgﬁ Ee HOSIRERRORGF b STROTRRRLPT &F L Frogess A of
oL SRoREe A R PEELL0 00 LATHEY PERRUEL: ene
e A T R e
remg%g&dfroﬁ’ﬁhe MEM form in accordance with (production
process 3), to thereby produce the target product (0.5 g,
yield: 51%).

Pale yellow crystals, MS (APCI, m/z ): 312 (MH"), 'H-NMR
(CDC1s3) & 3.92(3H, s), 3.96 (3H, s), 3.99 (3H, s), 5.94(1H,
s), 6.90(1H, d, J=8Hz), 6.96(2H, d, J=8Hz), 7.12 (1H, s},

7.22{(2H, overiapping m), 7.33{(1H, s), 7.73(1H, s5)

Production of (2)-3-(3,4-dihydroxy-phenyl)-2-(3,4~dimethoxy-
phenyl)-acrylonitrile (compound 8)

The hydroxyl groups of 3,4-dihydroxybenzaldehyde (2.0
g) were protected by use of 2-methoxyethoxymethyl chloride
(3.6 g) in accordance with (production process 1), to thereby
produce 3, 4-bis (methoxyethoxymethoxy)benzaldehyde (3.6 ¢,
yield: 89%). The thus-produced 3,4-

bis(methoxyethoxymethoxy)benzaldehyde (3.5 g) and 3,4-
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Pal e yell ow crystalline powder, M5 (APCI, mz ): 282

(M), "H NWR (DVBO-d6) 53.82 (3H, s), 3.87 (3H, s),

5.35 (2H, s), 6.89 (1H, dd, J=8Hz, 3Hz), 7.07 (1H, d,

J=8Hz), 7.25- 7.37(5H, overlapping m, 7.87(1H, s)

Producti on of

(2)-2-(3, 4-di net hoxy- phenyl ) - 3- (2- hydr oxy-

phenyl )-acrylonitrile (conpound 6) The hydroxyl group
dimethoxpyenaxyberzaidenydel (8l Owgyewasblpeeedcted by use

of 2-met hoxyet hoxynethyl chloride (3.1 g) in
congenvatidnueln ahcopdadoet Vobh ppoeesss 13, of o (Phedepyion

produce 2- met hoxyet hoxymet hoxybenzal dehyde (3.7 g,
progegbd2) 7009. thrpee thsegdo@@c%@M form of the target

2- met hoxyet hoxymet hoxybenzal dehyde (2.0 g) and
proguat di nEtrREGRIHZ , dhmirrefectZ g wmawp s@fﬁ Ry ed from

condensation in accordance with process Ao
the (BEMdietrmohn preeEdangy wipht her@ﬁycw%mdpﬁﬂcm $br nto

of the target _ product. Subsequentl , the protectlve
thegeblipPRASUFEMBYIBIERFBAT PRRAVEM {br bn ¥n Biebfdantd) -

wi th_(production process 3 to th b d th
o BatBhr Gauetats, 4G, (GPee: ndzeg ¢ pape Ga 35;% NI

crystal li ne powder, APCl, m ,
(DMERLRRR § VEEE dS5 5’ ) B14 38 é%H o b 105 L) T argaE)

6. 9%5% 3 '—W%igmiél?aﬁm L PABT Iy g Ttz 7-49
)1 7 sgléiilﬁ 'Jgsﬁg,%ﬁz)%wr 9§?ﬁ§‘1?§>gﬁodﬂct7ﬁén' I;fz)

(2)-2-(3, 4- dinethoxy-phenyl)-3-(4-hydroxy-3- 34
nmet hoxy- phenyl )-acrylonitrile (conpound 7) The

oIS o1 F4P-eL 4. BUCatye 3L ROy oS eyt o
methoxy-phenyl) -—acrylonitrile (compound 9)

The hydroxyl group of 2-methoxy-3-hydroxybenzaldehyde
(2.0 g) was protected by use of Z2-methoxyethoxymethyl
chloride (3.6 g) in accordance with {(production process 1),
to thereby produce 2,4-bis (methoxyethoxymethoxy)benzaldehyde
(4.5 g: quantitative yield). The thus-produced 2,4-
bis (methoxyethoxymethoxy)benzaldehyde (4.0 g) and 3, 4-
dimethoxybenzyl cyanide (2.2 g) were subjected to
condensation in accordance with process A of (production
process 2), to thereby yield an MEM form of the target
product. Subsequently, the protective group was removed from
the MEM form in accordance with (production process 3), to
thereby produce the target product (2.5 g, yield: ©7%).

Yellow crystals, MS (APCI, m/z ): 312 (MH'), 'H-NMR

(DMSO-d6) & 3.32(3H, s), 3.80 (3H, s), 3.84 (3H, s), 7.05(2H,
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chloride (1.7 g) in accordance with (production
process 1), to thereby produce 3-nethoxy-4-
net hoxyet hoxynet hoxybenzal dehyde (0.8 g, yield: 31%.
The thus-produced
3- met hoxy- 4- met hoxyet hoxynet hoxybenzal dehyde (0.8 Q)
and 3, 4-di met hoxybenzyl cyanide (0.6 g) were
subj ected to condensation in accordance with process A
m) , of . 24 pf ducddonIpeBees8iz) ; T7o28hétBbydyi érdHiah, VENSS (1H,
formof the target product. Subsequently, the
dd,pﬁﬁfﬁctl@Ezgrowp4&méH,rehnv%d76KbH}tﬁb:NEN@ﬁb?H}lhr s)
accordance with (production process 3), to thereby
produce the target product (0.5 g, vyield: 51@6. Pal e
yeIIom1crystaIs M5 (APCI, mz ): 312 (N+r) " H NVR
Prod@DCiG) 6f3(BRf3H(3s¥-dBmesheRY PE§ny3) 99~ (4Hhvdyoxy-3, 5~
5.94(1H, s), 6.90(1H d, J= 8Hz) 696§2H d, J=BHz),
dimgthpltpheny) | -agre2enitraber (apBPAENA) 107, 33(1H, s).
7.73(1H, s) Production of
(zyhs bsdaoawﬁyaﬁéwp phedyPyd2meshylafmet hoxy-
n -acrylonitrile (conpound 8) The hydroxyl groups
hydéexsganaah9ahﬁﬂybéﬁza|aéhyaé PQOéeCE?deVeU5?oP€c?ed
use of 2- nethox%ethox nethx chlori de g% n
meth@éﬁ?ﬁ%ﬁ§¥mﬁFhMl(5 o8GEER oM p o%ésénl?cc?ﬁ ?ﬂ@?e ye

BTG oS LR e Lo 2.8
AT PRSP B Dbl 2
enoSSRERIEER B TR SR A —
(2B ghnpd 5P akg: RaefugkoeRthEogyeRt kY. (108 Byokest!ve
subjected to condensation in accordance with process A of
(production process 2), to thereby yield an MEM form of the
target product. Subsequently, the protective group was
removed from the MEM form in accordance with (productiocon
process 3), to thereby produce the target product (1.5 g,
yield: 57%).
Pale yellow crystals, MS (APCI, m/z ): 310 (MH'), 'H-NMR

(CDC1s) & 2.30(6H, s), 3.92 (3H, s), 3.95 {(3H, s), 6.89(2H, d,
J=8Hz), 7.12 (1H, s), 7.20(1H, dd, J=2Hz, 8Hz), 7.27(1H, d,

J=8Hz), 7.56(2H, s)

Production of (Z)}-2-(3,4-dimethoxy-phenyl)-3-(3-ethoxy-4-
hydroxy-phenyl)-acrylonitrile (compound 11}
The hydroxyl group of 3-ethoxy-4-hydroxybenzaldehyde

(2.0 g) was protected by use of 2-methoxyethoxymethyl
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the MEM formin accordance with (production process
3), to thereby produce the target product (1.6 g,
yield: 50%9. Yellow crystals, M5 (APCl, mz ) : 298
(MH), "HNWR (DVM5O-d6) 5 3.85 (3H, s), 3.92 (3H, s),
6.85(1H, d, J=8Hz), 6.94(2H, d, J=BHz), 7.22 (3H, m,
7.48(1H, d, J=2Hz), 7.49(1H, s), 7.70(1H, s),

9. 33(1H, s) 7.69(1H, s) Production of

chlqyde- (B, %-qi et RSCATHESA ik 3Raieian process 1),
nmet hoxy- phenyl ) - acryl onitrile (conpound 9) The

to WWIPW& hast oy - 3- hydr oxybenzal dehyde
was protected by use of 2-net hoxyeth %er/frret h%l

meth@%WW@%Yb@% et el Ani & 1Y ( priiE

process 1 to thereby produce
thusrpragug tIBERAURGE TS HNSY e ampimerbqre sl dghyde
quantitative yield). The thus-pr oduced 2, 4-
(2. & B rARhodyAst %@@Mﬁm@n% el 140 Flg)WeRi 3, 4-

di rret hox ben ani de gfzdi wer e SUHJA ected to
sub}&fifefechs %%%%Fd?%aﬁb@%q e dblstiy Ryfocess A of
on LS, S PIESBS  B AN S A5 L
oo L L wlaﬁ
remc%\)%rfg égé ] 0% E‘gE&‘g %I%ﬁ e%CdCOHG_ﬁZEFaﬁ? el ow}lgl'ré}/ttit q:ldn

2 6

pro%ﬁss 7%24 t(glﬁhedroe%f] dc’ll%e[_és e(’iﬁroqdlp(%‘(:zﬁszg ’

H, J=2Hz, 8Hz), 7. 49(1H, s), 7.76(1H, s),
yle]éjsg{( br s) Production of

( yf h h I %4 rOXYs85 Srmprty  Lee
Zﬂaf% f]:heny %%ér[{/ oﬁ?%lr?}f‘%ﬁ IB’)}/%u)(rid 31%? %%)' H-NMR
(codWgr @<y 487 9uP of F-andh meshyb- ‘?3}1, sy, 3.95 (3H, s),
4.22(2H, 4, J=8Hz}, 6.920(2H, dd, J=2Hz, 8Hz), 6.96(2H, d,
J=8Hz), 7.11 {(iH, 4, J=2Hz), 7.22(1H, dd, J=2Hz, 8Hz),

7.32(1H, s), 7.72(2H, d, J=2Hz)

Production of (2)-3-{4-bromo-phenyl)-2-(3,4-dimethoxy-
phenyl)-acrylonitrile (compound 12)

4-Bromobenzaldehyde (2.0 g) and 3, 4-dimethoxybenzyl
cyanide (1.9 g} were subjected to condensation in accordance
with process A of (production process 2), to thereby produce
the target product (2.9 g, yield: 78%).

Yellow crystals, MS (APCI, m/z ): 346 (MH™+2), 344 (MH")
'H-NMR (CDCls) & 3.93 (3H, s), 3.96 (3H, s), 6.92(2H, d,
J=%Hz), 7.26 (2H, overlapping m), 7.35(lH, s), 7.59(2H, d,

J=9Hz}, 7.73(2H, d, J=9Hz)
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hydr oxybenzal dehyde (2.3 g) was protected by use of 2-
nmet hoxyet hoxynet hyl chloride (3.4 g) in accordance
with (production process 1), to thereby produce
3, 5-di et hyl - 4- net hoxyet hoxynet hoxybenzal dehyde (2.7
g, yield: 62% . The thus-produced
3, 5-di net hyl - 4- met hoxyet hoxynet hoxybenzal dehyde (2.0
g) and 3, 4-di met hoxybenzyl cyanide (1.5 g) were
subjected to condensation in accordance with process A
(productlon process 2), to thereby yield an MEM
Proﬁé?ﬁﬂ@ﬂ Phe (24 aPgdB - ﬁréé@@FhOSMb§éaB§iﬂr (Bhéluoro-
protective group_was renoved fromthe MEM form i n
phepyéorashyéowithilpr dgaBPPRd 6§bcess 3) to thereby
produce the tar%et product (1.5 g, d: 57% . Pale
yeﬁrg%N@FV§@§F§ dRBYCRPAR - Ond2 ?ndsf@4(ﬁﬂmﬁthfﬁyhﬁpzyl
S 2. 30(6H, SL 3.92 (3H, s), 3.95 s),
Cyae.lég(i -949) yegpzpubjegheds i §5md?n26@19|n aa agsopglance
. 8Hz), 7.27(1 J=BHz), 7.56 ) Productlon of
WltPZP%—’?CF§S4$“’dPH‘ret HSQQUEEéHQI yrgc%gset?ﬁox o4qlhereby produce

thentGrasy PYROUFton 0 ebnoxyEdShy dobkybenzal dehyde (2.0
2%#%5(%? S BF Pt addeofiiatbh iy i /?L?Séé[é‘i* Jie? -

oL M e S D Bl I, s owie

7 1£hZgﬁggéaﬂpﬁggﬁgzgeﬁﬁo%ynetﬁ4§lgénzal8e%y5é 822§ 1? dd,

J=2899 28@ g ”%t.%ry%ﬁengyi,o‘?yﬁﬁ' (48 (3ggn9 Bﬁ@relf&Hzéésg g0 1

subj enhs n'in actordance wth
ad, oﬁ_gﬁgroggﬁg5on process 2), to thereby yield an MEM

Production of (Z)-2-(4-butoxy-phenyl)-3-(4-hydroxy-phenyl) -
acrylonitrile {compound 14)

4-Hydroxybenzyl cyanide (5.0 g) and l-bromcbutane (5.7
g) were dissolved in dimethylformamide (1900 mL), and
potassium carbonate (6.2 g) was added to the resultant
solution, followed by heating at 80°C for one hour, to
thereby allow reaction to proceed. After completion of
reaction, the resultant reaction mixture was cooled, and then
partitioned between brine and ethyl acetate. The resultant
ethyl acetate layer was dried over anhydrous socdium sulfate,
and ccncentrated. The thus-concentrated product was purified
by use of a silica gel column employing hexane/ethyl acetate
{& : 1), to thereby produce 4-butoxybenzyl cyanide (5.1 g,

yield: 70%). The thus-produced 4-butoxybenzyl cyanide (2.0
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target product. Subsequently, the protective group was
removed fromthe MEM formin accordance with
(production process 3), to thereby produce the target
product (1.35 g, vyield: 370). Pale yellow crystals,
MS (APCl, mz ): 326 (MH), 1HNVR (CDC13) 5 1.49(3H
t, J=8Hz), 3.92 (3H, s), 3.95 (3H, s) 4.22(2H, d,
J=8Hz 6.90(2H, dd, J=2Hz, 8Hz) 92&2H d, J= 8Hz)
9) znditheqd-ge bezmgj:hozm%hpwaanzalé vdghi®-2 o)
7.32(1H, s% 7.72(2H, d, J=2Hz) Production of
pro@zyeg 6@ 5 Snﬁrﬁﬁ§ﬁ§ﬂ?n2pF8CﬁS§|ﬁ@FhGQ?POHDd 1 were
phenyl)-acrylonitrile (conmpound 12)
SUblegFﬁﬁDE@n%ﬁpééﬁﬁé§192 on ?CﬁﬁadénﬁedWﬁ§Ph8%9Eéﬁiyﬁ of
cyanide (1.9 wer e subkected to condensation in
pr%@ESFaaﬁcEroﬁFFﬁ pr ocESs ﬁ?SFprVéaéétPBnMEMo§@§§ of, the
to thereby produce the target product (2.9 g, yield:
targgty PIOEPFbw é%%%%enw APeg Plfﬁ%e§tw%4%r<cwmaz§

H NIVR 6 3.93 3H 3. 96
remgvgg(%kﬁkdtheJMgﬂé org é@ F?FPr Qppaﬁéthg ﬁfo UCtlg%
proggs§régacg% ﬁﬁsge v produce 8£% targeg(product 8F%)g,

é é %? 4- di met hoxy- phenyl ) -3-(3-fl uoro-
yle P acrylonitrile (conpound 13)

53#%2"%4 e 81035 BB N e B n e 20s
<MH?) CREMES | a\?ﬂé&eﬁﬁr Bna et B odapkes p“’%%?@z )
sex%%ﬁ)ff-‘??‘aﬁﬁm %Y éhént;%@(sﬁg%ﬁﬂ 3 seoz%%ﬁ

J=18u27( 16, g€ 287 'S*Vb=9Hz), 7.03 (2H, d, J=9Hz), 7. 62(2H, d,

J=2Hz), 7.73(1H, s), 7.82(2H, d, J=9Hz)

Production of {(Z)-3-(4-hydroxy-phenyl)-2-(3,4,5-trimethoxy-
phenyl)-acrylonitrile {(compound 15)

3,4,5-Trimethoxybenzyl cyanide (1.9 g) and the 4-
methoxyethoxymethoxybenzaldehyde (2.0 g) preduced in the
production process for compcocund 1 were subjected to
condensation in accordance'with process A of (production
process 2), to thereby yield an MEM form of the target
product. Subsedquently, the protective group was removed from
the MEM form in accordance with (production process 3), to
thereby produce the target product (1.2 g, yield: 41%).

Yellow crystals, MS (APCI, m/z ): 312 (MH'}, 'H-NMR
{CDC1li) 6 3.89 (3H, s), 3.93 (6H, s), €6.06(1H, br.s), 6.84(2H,

s), ©6.94 (2K, d, J=12Hz}, 7.39(1H, s), 7.82(2H, d, J=12Hz)
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7.11 (1H, dd, J=2Hz, 14Hz), 7.24(1H, d, J=2Hz),
7.27(1H, dd, J=2Hz, 10Hz), 7.38(1H, s), 7.42(1H, dd,
J=8Hz, 14Hz), 7.60(1H, dd, J=8Hz, 14Hz) Production of
(2) - 2-(4-but oxy-phenyl) - 3-(4-hydroxy-phenyl) -
acrylonitrile (conmpound 14) 4-Hydroxybenzyl cyani de
(5.0 g) and 1-bronobutane (5.7 g¢g) were dissolved in
di met hyl f ormam de (100 ni), and potassium carbonate
(6 2 g) was added to the resultant solution, followed
heatin OC_for one hour, to _thereby al | ow

Pro?‘é%%%%nogo (Bt o%e%dbl A7 { ETDRORpRTRRANBE) - ekt PRhtTile

the resultant reaction m xture was cool ed, and then
COTEQ??@l%ﬁéd bet ween brine and ethyl acetate. The

ul t et h acet at e s dried over
an yﬁ¥368X¥BBP%H%sEVP%%§? Tng 8bnabfit fat od. The

metltg#?%%?@%?ﬁ% ERUeRISTESE LB henah erethy robaceted 64 |
reagP Lt i ogpE bﬁ%%ﬁ%é‘ﬁﬁmd&%ﬁﬁcﬁﬁ%%@%%a%%? “Warfad
thef &y %sogﬁ?%gga%%g?%xmé@%? AR SEL 005 48NS 4,
vie£QIPAUD 1 yer & subl scted 4 o gnefk%ens 4 oxpenzy

accorda ce W th t5 01 “process
crad e Y1 B BUENL UL e GBS BORUSL, o
| PSSl S5TLD BESSRLETEE WALD(Er PO o R
sub%%é%?d §§3@0?§Eﬁ€?ﬂfééK%%f%&é&%§%%§§ @g@giégiﬁggéAﬁ(Ef
(pré&ﬁé%?dm ﬁr&é&g§t2), to thereby yield an MEM form of the
target product. Subsequently, the protective group was
removed from the MEM form in accordance with (production
process 3), to thereby produce the target product (1.1 g,
yield: 49%).
Pale yellow-green crystals, MS {(APCI, m/z ): 238 (MH"),

‘H-NMR (DMSO-d6) & 6.87 (1H, d, J=9Hz), 6.89(1H, d, J=2Hz,

%Hz), 7.53(1H, 4, J=%Hz), 7.67(1H, s), 7.79(2H, d, J=9Hz)

Production of (Z)-2-(3,4-dimethoxy-phenyl)-3-{4-hydroxy-
phenyl)-acryleonitrile sodium salt (compcound 17)

Compound 1 (281 mg) was dissolved in ethanol. 2An
aqueous solution of scdium hydroxide (in an amount
stoichiometrically equivalent to that of compound 1) was
added to the resultant solution, followed by stirring at room

temperature. The resultant mixture was concentrated under
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sextet, J=lOHz), 1.71(2H, quintet, J=I0Hz), 4.00(2H,
t, J=IOHz), 6.88(2H, d, J=9Hz), 7.03 (2H, d, J=9Hz),
7.62(2H, d, J=2Hz), 7.73(IH, s), 7.82(2H, d, J=9Hz)
Producti on of
(2)-3-(4-hydroxy-phenyl)-2-(3,4,5-trimethoxy-
phenyl)-acrylonitrile (conpound 15)
3,4, 5-Tri net hoxybenz anide (1.9 g) and the 4-
redn@eﬁomyéﬁﬁ@%9neﬁh@xyg@nﬁéuaeﬁya@lpgt@tgﬁ pryateésa vare
the production process for conpound 1 were subjected,
sepebatedndbnsughofilihratéondanedlarerd progessyatatlization,
(production process 2), to thereby ¥|eld an NEM'fornL
to & erﬁbYtar@épceptbeugﬁrgsab@éaéeﬁt|y 79h@gpraﬂ@é@iv806)-
group was renoved from the MEM formin accordance
wi FRLepredder §ﬁY|§|téé§ssM§) (APE L.t Réreby BﬁQddMeNtah)e
target product ield: 410) YeIIOM/crystaI
NMRN$DMﬂ9€ﬂ6 n§23)76313f(%lh)3 SgﬂﬁmR S(CD@l%? BHB @9 J=9Hz),
6. 06( 1H, br S) 84(2
6. 9% (H, (QH Ja9H§S—.1 illz? (3B 39@% syHz7, §§(22H dlllefQHEl)
40 Production
J‘zﬁzy12734Bﬂ§H(45ﬁdeo§§ pHen$lr) YaeAs oni tril e
(conpound 16) 4-Hydroxybenzyl cyanide (4.3 g) and 2-
nmet hoxyet hoxynet hyl chloride (4.1 g) were subjected to

propREFaRY B odads - RelnCXPEL RORYEL RBYDEHZy  EyHF B

roduced

phe&y%éf%S%ViPﬁ&%;%é?Z%fﬁﬁgﬁ%§puicyan|de (2.1 g) and
4- nethoxye % XY TRL ?%é?o%%hy%%d(z Q dg%eQﬁggﬁﬁggzyl

i n'thé produ |on proce
cr3fLETEaE 16 COROETIOLIORAR, SCBOdaOES L) Hopprbunce

witﬁoﬁgbegsghﬁ.of (production process 2), to thereby produce
the target product (1.02 g, yield: 72%).

Slightly yellow crystals, MS (APCI, wm/z ): 283 (M}, a-
NMR (CDCls) & 3.93(3H, s), 3.96(34, s), 6.92(iH, d, J=9Hz),
7.11 to 7.18{(2H, m), 7.13(1H, 4, J=2Hz}, 7.25(1H, dd, J=Z2Hz,

9Hz), 7.39(1H, s), 7.84 to 7.90(2H, m)

Production of (Z)-2-(3,4-dimethoxy-phenyl)~3-{4d-nitro-
phenyl)-acrylonitrile {compound 19}

4-Nitrobenzaldehyde (760 mg) and 3, 4-dimethoxybenzyl
cyvanide (890 mg) were subjected to condensation in accordance
with process B of (production process 2), to thereby produce
the target product (1.31 g, yield: 85%).

Slightly yellow crystals, MS (APCI, m/z ): 310 (M), 'H-

NMR (CDCls) & 3.95(3H, s), 3.98(3H, s), 6.95(1H, d, J=9Hz),
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target product. Subsequently, the protective group was
removed fromthe MEM formin accordance with
(production process 3), to thereby produce the target
product (1.1 g, vyield: 49%. Pale yellow green
crystals, M5 (APCl, mz ): 238 (VMH), 1H NWR
(DMBO-d6) 6 6.87 (1H, d, J= 9Hz) 6.89(1H, d, J=2Hz,

9Hz), 7.53(1H, d, _J=9 67 1 7. 79(2H
7.13£§ﬁk)d,ppgagag,oﬁ g;k%ﬁ S 5%2?)9Hz 9 9H s),
Z) - 3, 4- di_nmet hox henyl)) ydr oxy-
8°Oéﬁéﬂyl§1a€r9ﬁahrtP|¥%?§€dlGnrgaéﬁ Fconpound 17)
" Conpound 1 (281 ng) was dissolved in ethanol. An
aqueous sol ution of sodi um hydroxi de (in an anount

oo T 7 Bl i L EREe D
el AR R o
 LEFEbRBREr BT BaBl B, TrRer el P ?lf)ﬁmter “titresy

o oBLBISTR LAY gL T L8 0, ol

mtgmg%ggg ﬁgéﬂﬁiﬂ?'a"d@céﬁé)ggéé'é'éfléﬂf 430 55 reBvgpgpauce

cheZeHCIH o dE2teky o4101H 09 0d) S8(1H 0, I=0H)
(Z513 %18 gbﬁﬁb%o %g@?gﬁ%')M% (ﬂPE&U°&9z ): 283 (M), H-
phenyl rylonitri compound

NMR ;Ebegépb%g%%@wwg%e(gﬁ gg% 3e?télfnto congéensa{fl on’bredrrrl%

7.18C¢Qr dange 1 xM ki PVQC@$$1A ofy, (PLogusti oN2pr 6€$S28) 11, m)
to thereby produce t he target product (1.02 g, yield:
7.2932Y%1, dd, J=2Hz, 8Hz), 7.37 to 7.45(1H, m), 7.66(1lH, s),

8.20 to 8.25(1lH, m)

Production of 4-{(Z})-2-cyano-2-(3,4-dimethoxy-phenyl)-vinyl}-
benzonitrile (compound 21)

4-Cyanobenzaldehyde (1.97 g) and 3, 4-dimethoxybenzyl
cyanide (1.80 g) were subjected to condensation in accordance
with process A of (production process 2), to thereby produce
the target product (3.33 g, yield: 77%).

Slightly yellow crystals, MS (APCI, m/z ): 290 (M), ‘H-
NMR (CDCls) & 3.95(3H, s), 3.97(3H, s), 6.94(1H, d, J=8Hz),
7.16(1H, d, J=2Hz), 7.30(1H, dd, J=2Hz, ©9Hz), 7.43(1H, s),

7.75(2H, d, J=9Hz), 7.95(2H, d, J=9Hz)

Production of (Z)-3-(2,3-difluoro-phenyl)-2-(3,4-dimethoxy-
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Slightly yellow crystals, M5 (APCl, mz ): 283 (M) ,

"H NWR (CDC13) S 3.93(3H, s), 3.96(3H, s), 6.92(1H,

d, J=9Hz), 7.11 to 7.18(2H, m, 7.13(1H, d, J=2Hz),

7.25(1H, dd, J=2Hz, 9Hz), 7.39(1H, s), 7.84 to

7.90(2H, m Production of

(2)-2-(3, 4-di net hoxy- phenyl)-3-(4-nitro-

phenyl)-acrylonitrile (conpound 19)

pheﬂyNﬂrﬁﬁﬁﬁh@ﬁﬂaéh}ae(F?EBOH@¥ and 3, 4- di met hoxybenzy|

cyani de (890 were subjected to condensation in

ac@oﬁd@ﬁ & UOKpP ﬁnéﬁéé§§§d8 oft2€pr@duéiPor s frocess 2),

to thereby produce  the target product (1.31 g yi el d:
dlmssb@xyéﬁnaﬁﬁ gveaifswiepyshdl sWeps eAPTRCERiztY: " 310

(M) "H NWR (CDC13) S 3.95(3H, s),_3. 98&3H S)
con@.egse‘ﬂpndmﬁgﬁﬁydanzz w*il?(&FPCaSSJAzﬂ%) ?Oé%iﬁon

dd, 9Hz), 7. 1H, s) 8.01(2H, d, J=9 %
progegé(éh *ao §h9F@?YPPBBGEFPth8ftarget product (813 mg,

3, 4- di net hoxy- phenyl ) -3-(2-fl uoro-

Yleéﬂen9p§)acrylon|trlle (conpound 20)

- niabEa iy méa—’éfggagSec#édr}%g%égngl'égiépf’éﬁqeﬂﬁyl

accor dance mnth rocess produ%%lon proces

MR GOBRLob e Ko 11 afffprwuc L0 yqeg?%z
7-1?%@ B SRk Lo D) BV B?%ZE:H o Apgg?&giﬁ J4a?%3=2nz,
orzf, 30 Bty 47 oH?) 38(%2.1% b ettty M Sl

8%&) 7 37 to 7.45(1H, m, 7. 66(1H, s), 8.20 to
8.25(1H, m Production of

Proég%%%ﬁPtPFVQE? =3 (gué gi%$5895¥p3@ﬁ91|lZMHQYMLdlmethoxy—
phenyl)-acrylonitrile ({compound 23)

2,4-Difluorcbenzaldehyde (142 mg) and 3,4-
dimethoxybenzyl cyanide (177 mg) were subjected to
condensation in accordance with process B of {production
process 2), to thereby produce the target product (24 mg,
yield: 31%).

Slightly yellow crystals, MS (APCI, m/z ): 301 (M), 'H-
NMR (CDCls) & 3.94(3H, s), 3.97(3H, s), 6.88 to 6.94 (1H, m),
6.93(1H, d, J=8Hz), 6.98 to 7.04(1H, m), 7.15(1lH, d, J=2Hz),

7.28 (1H, dd, J=2Hz, 8Hz), 7.57{(1lH, s}, B.21 to 8.28(1H, m)

Production of (2)-3-(2,5-difluoro-phenyl}-2-{3,4-dimethoxy-
phenyl) —acrylonitrile (compound 24)
2,5-Difluorobenzaldehyde (1.42 g) and 3, 4-

dimethoxybenzyl cyanide (1.77 g} were subjected to
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4- Cyanobenzal dehyde (1.97 g) and 3, 4-di net hoxybenzyl
cyanide (1.80 g) were subjected to condensation in
accordance w th process A of (production process 2),
to thereby produce the target product (3.33 g, yield:
77% . Slightly yellow crystals, M5 (APCl, mz ): 290
(M ), "H NWR (CDC13) S 3.95(3H, s), 3.97(3H, s),
6.94(1H, d, J=BHz), 7.16(1H, d, J=2Hz), 7.30(1H, dd,
congegﬁgtlgptyn ac@gFﬁﬁmcg)w1th pgpgﬁssdA gigm@yoductlon
7.95(2H, d, J= L Producti on_ of
proggys32)2, 30d¢hﬁa@ Y- PREAVCE- the3targeirePrediict432.20 g,
ghen%ﬁ) acrylonitrile (conmpound 22)
ylepds %Iuorobenzaldehyde (426 ng) and 3,4
dlﬂEthOX{benZ cyanldeﬁé§32 ng) wer e subj ected t 1
coRddRdEt Vo s ﬁOHc€6ﬁ§§ wWiEh (BE6des®/K df 301 Wy, m-
(producti on ocess 2), to thereby produce the target
NMRpﬁ@HGéB (@133, 3Hry|~°@lrd 39@%3Hfsw)gm¢y9%/éw,ov¢, J=9Hz),

l's 1H- NWR 13
7.0§ §25 (3 2§y mé 9?(éﬁ k)" dg. gaebe) o) - 300k &7 S-buz,
H, 7,17 _tqo 7.28(2H, 7.31 1H dd,
9HZE+2% 58 éﬁz)s P%Htosf 3 §§'§8)8 g}(lH ré
Productlon of
(2)-3-(2,4-difluoro-phenyl)-2-(3, 4-di net hoxy-

S R SR O e
phegg thox¥9e9&¥kiiéag ggﬁgaz7 were subjected to

enga Ion In acc process B of

d h
b daer o oR L iearg gk, O i B, o

dim%%ﬁ§k§b§n2¥§ E@gghde %3§Oﬁg§whkre %Ubjected to

condensation in accordance with process A of (production
process 2), to thereby preoduce the target product (780 mg,

yield: 86

e

).

Slightiy yellow crystals, MS (APCI, m/z ): 301 (M}, H-
NMR (CDCls) & 3.94(3H, s), 3.96(3H, s), 6.93(1H, 4, J=8Hz),
7.13(1H, 4, J=2Hz), 7.25(1H, dd, J=2Hz, 8Hz), 7.21 to 7.29(1H,

m), 7.32(1H, s), 7.57 to 7.62(1H, m), 7.71 to 7.78(1H, m)

Production of (Z}-3-(3,5-difluoro~phenyl)-2-(3, 4-dimethoxy-

phenyl) —acrylonitrile (compound 26)
3,5-Difluorcbenzaldehyde (1.42 g) and 3, 4-

dimethoxybenzyl cyanide (1.77 g) were subjected to

condensation in accordance with process A of (production

. process 2), to thereby produce the target product (2.10 g,

yield: 69

e

).
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NVR (CDC13) S 3.94(3H, s), 3.97(3H, s), 6.88 to
6.94(1H, nm, 6.93(1H d, J=8Hz), 6.98 to 7.04(1H, m,
7.15(1H, d, J=2Hz), 7.28(IH, dd, J=2Hz, 8Hz),
7.57(1H, s), 8.21 to 8.28(1H, nm Production of
(2)-3-(2,5-difluoro-phenyl)-2-(3, 4-di net hoxy-
phenyl)-acrylonitrile (conpound 24)
2,5-Di fl uorobenzal dehyde (1.42 g) and 3, 4-
d|ﬁéﬂﬁbﬁ}Wewgﬁﬂowyaﬁw@éaéﬁf7MSg)Aﬁéﬁe g} éct 8@t ¢M U4 ‘H-
condensation in accordance with process A of
NMR( 9€BCUer irB . P CBsss)2) ,3 19 tFibr eby, pr Auce the? It drfyetm) ,
roduct (2.20 g yield: 73%. Sli htlypﬁellow
6. 9gﬁ9§taﬁs e bCT 1 2H) | A30T=EHE] (AR (époTspiz,
% s) 3 97 3H, s), 6.93(1H, d, J=9Hz), 7.07
SHZﬁo 7-34(2H, &), 7-36(IP, 7d43JEEmHM) 7.30(1H, d, J=2Hz,
9Hz), 7.58(1H, s), 7.92 to 7.98(1H, m Production of
(Z) 3-(3,4-difluoro- phenyl) 2- (3 4- di met hoxy-
nyl)-acrylonitrile
Pro@“@tﬁpplagré%éngaléeﬁyééngQBXHgPhﬁﬁalé ~4-(2,3,4-
di met hox benzyl cyani de (532 ng wer e subjected to
trlééﬁaéﬁsaiéﬁaﬁl' age¥dPRance i { AOPPBEBEs 24

b Gade - (788 Mg T oEpard ey the%%%w‘éﬁ"%eﬁé e rarest
aingh3sTb3ne VT CV5ngpesd 78 ng. y%{%H5UBJe§t§H§fgCD013)
congezdeiion” iy 55C8baficec) T th 506355 Brpin brpdufligt
orop§sbytls Eoalbeaery Brendfs soestaraehephosyct (20 no

yieeggngbgjgcrylonitrile (compound 26)

Slightly vellow crystals, MS (APCI, m/z ): 319 (M7}, ‘H-
NMR (CDCls) & 3.94(3H, s), 3.97(3H, s), 6.94(1H, 4, J=9Hz),
7.0%5 to 7.14(1H, m), 7.1i5(1H, 4, J=2Hz), 7.29(1H,'dd, J=2Hz,

8Hz), 7.52(1H, s), 7.93 to 8.02(1lH, m)

Production of (Z)-2-(3,4-dimethoxy-phenyl)-3-(2,3, 5-
trifluoro~phenyl)-acrylonitrile (compound 28)

2,3,5-Trifluorobenzaldehyde (320 mg) and 3, 4-
dimethoxybenzyl cyanide {354 mg) were subjected to
condensation in accordance with process A of (production
process 2), to thereby produce the target product (536 mg,
yvield: 84%).

Slightly yellow crystals, MS (APCI, m/z ): 319 (M), 'H-
NMR (CDCls) & 3.95(3H, s), 3.97(3H, s), 6.94(1H, d, J=8BHz),

6.95 to 7.05(1H, m), 7.16(1H, d, J=ZHz), 7.31(1H, dd, J=2Hz,
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3,5-Di fl uorobenzal dehyde (1.42 g) and 3, 4-
di met hoxybenzyl cyanide (1.77 g) were subjected to
condensation in accordance with process A of
(production process 2), to thereby produce the target
product (2.10 g, vyield: 69%. 45 Slightly yel | ow
crystals, Ms (APCl, mz ) : 301 (M), '"H NWMR (CDC13)
S 3.94&3H s), 3. 9753H s), 6.84 to 6.91(1H, m,
8Hzp, 93¢ 36111, gkgrﬁ)7 7t93?1FF(HH JBPHz), 7.27(1H, dd,
J=2Hz, 8Hz), 7.32(1H, s), 7.36 to 7.43(1H
Production of (2)-2-(3,4-dinethoxy-phenyl)-3-(2, 3, 4-
trifluoro-phenyl)-acrylonitrile (conmpound 27)
PronsFAOWr@f|&6?oBeﬁ%aﬁd@hyaéh@&zophgyyéhd33(a:3 6-
. di met hoxybenz cyanide (177 ng) were subgected to
trlEéﬁ@éﬁsﬁ%?@ﬁlyﬁaﬁéﬁépaéﬁéélﬁﬁﬁﬁoﬂpeﬁégs 2B
(production _proc reby produce the target

pr 8dde - ?geféﬁoropﬁeﬁa{dsb%?e $ﬁ?8hﬂ99 9aﬂ|émﬂ-
, stal s, fg ' %CDClS) S
dmgt%%zlpﬁnéyl gyg?eéﬁ §5'>4 fegwf Fe aubgegr-&si 7. 05 to
7.14(1H, , 15(1H, d, % 7.29(1H,_ dd, é
condppsaton, &F@cgy dangg’ waté B5PEEFSnet Bf odBEPPBARTLPD
ProfLsl 2br o RGN RoN PEPANLE, FRe FaeHSbuRECdEst (549 ma,

C T |quorobenzaIdehyde (320 ng) and 3,4
yleiﬁne?ﬁBLybenzyl cyani de (354 ng) were subjected to

conden ion accor dan ess ;A of
pggag§?ﬁgnye&ﬁsgéggyi? 21§ Omy% g%gﬁprgéucz ‘t R&° rget Hf
vrPTQBHEY (36 dB3y YIS A5 83 5y, 6.04(1H, 4, J=9Hz),
6.93 to 6.99(1H, m}, 7.17{(1H, d, J=2Hz), 7.17(1H, d, J=2Hz},

7.18 to 7.26(1H, m}, 7.27(1H, s), 7.32(1H, dd, J=2Hz, 8Hz)

Production of (Z)-2-{(3,4-dimethosty-phenyl)-3-(2,4,5-
trifluoro-phenyl)-acrylonitrile {compound 30)

2,4,5-Trifluorobenzaldehyde (160 mg) and 3,4-
dimethoxybenzyl cyanide (177 mg) were subjected to
condensation in accordance with process B of (production
process 2}, to thereby produce the tardet preoduct (80 mg,
y.

Slightly yellow crystals, MS (APCI, m/z ): 319 (M"), *H-

yield: 26

. oo

NMR {(CDCls) & 3.94(3H, s), 3.97(3H, s), 6.93(1H, d, J=9Hz),
6.99 to 7.06(1H, m), 7.14(1H, 4, J=2Hz), 7.28(1H, dd, J=2Hz,

9Hz}, 7.51(1H, s}, 8.07 to 8.16(1H, m)

Production of (Z)-2-(3,4-dimethoxy-phenyl)-3-(3,4, 5~
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1
v E

Slightly yellow crystals, M5 (APCl, mz ): 319 (M,
"H NWR (CDC13) S 3.95(3H, s), 3.97(3H, s), 6.94(1H
d, J=8Hz), 6.95to 7.05(IH m, 7.16(1H, d, J=2Hz),
7.31(1H, dd, J=2Hz, 46 8Hz), 7.56(1H, s), 7.71 to
7.77(1H, m Production of
(2)-2-(3, 4-di net hoxy- phenyl)-3-(2, 3, 6-
trifluoro-phenyl)-acrylonitrile (conpound 29)
triplgpsoTrhenlibl obenydpbehydée ( $20mpgYnandl B, 4
di met hoxybenzyl cyani de (354 ng) were subjected to
coRddnSatan Lhnrabesradrenydet fLEPoBESs 2Ad0Ps 4-
, (Eroduction process Zé, to thereby produce the target
dimptlbeurbepsyd aganigreld’ 7889 . WwereghtbPyegerfohe
crystals, M5 (APCl, mz ): 319 (M) , '"H NW (CDC13)
con@geRsalign, ig) acgonganre Yitheproarsss B, of=9pFpducplon
to 6.99(1H, , 7.17(1H, d, J=2Hz), 7.17(1H, d,
progegpr§) s po1ghesehyoBrefiics) the bargpt Byodwcia( ey mg,
. dd, J=2Hz, 8Hz) Production of
yieldy.59%B: 4- di net hoxy- phenyl )-3-(2, 4, 5-
trifl uoro-phenyl)-acrylonitrile (conpound 30) o
2, BlEgRELY) éfs.lﬁeénfa déRyde (P60 ﬁﬁ}faw223?4-319 M), "H-

di net hoxybenzyl cyanide (177 were subjected to
NHR BRI A4 e dldartS Al foedsSH 5 &1 fona)

7. 1£?£}383?5 (J028] 90??2591%%} " Ry OGHr T guie) 5RE,
APCI :7319 (M), 'H NMR (CDCL3
7.4 SBZ(éﬁf?g)Fm .97(3%5 l), 6.9351F3 d, ngrz)F 6.9%
to 7.06(1H, ), 7.14(1H d, J=2Hz), 7.28(1H, dd,
J=2Hz, OHz), 7.51(1H. s), 8.07 to 8. 16(1H, m

pro@hQOUSHI QR 9%y (4)13; 634479, 8REDEX YA DREDYL) 332L3: fle PROX Y-
phenyl)-acrylonitrile (compound 32)

2,6-Diflucrobenzaldehyde (284 mg) and 3,4-
dimethoxybenzyl cyanide (354 mg) were subjected to
condensation in accordance with process A of (production
process 2), to thereby produce the target product (358 mg,
yield: 40%).l

Slightly yellow crystals, MS (APCI, m/z ): 301 (M), 'H-
NMR (CDCls) & 3.94(3H, s), 3.96(3H, s), 6.93(1H, d, J=9Hz),
6.98 to 7.05 {24, dd, m), 7.17(1H, d, J=2Hz), 7.31(1H, dd,

J=2Hz, 9Hz}, 7.32(1H, s), 7.33 to 7.42(1H, m)

Production of {(Z)-2-(3,4-dimethoxy-phenyl)-3-{3-nitro-
phenyl)-acrylonitrile (compound 33)
3-Nitrobenzaldehyde {(3.02 g} and 3,4-dimethoxybenzyl

cyanide (3.54 g) were subjected to condensation in accordance
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47 11 trifluoro-phenyl)-acrylonitrile (conpound 31)

3,4,5-Trifl uorobenzal dehyde (160 ng) and 3, 4-

di met hoxybenzyl cyanide (177 ng) were subjected to

condensation in accordance with process B of

(production process 2), to thereby produce the target

pr oduct (60 ng, vyield: 199. Slightly yel | ow

crystals, %APCI mz ): 319 (M) "H NWVR (CDC13)
with Brgaesﬁ AspI 3pHBEBALLSR, PECGSETHZ) d, L9=bhpyeby produce

7.11(IH d, J= ZFE) 7.25(1H, .s), 7. 26(1H dd, J=2Hz,
thegFﬁyget7p18dp6t7 ée@irgrnylﬁﬁéduéﬁfbn of

% 3-(2,6-difluoro-phen -(3, 4- dInEthOX

ﬁQﬂPWa@Fyﬁ6ﬁ#ﬁp|N§ (é§ﬁ§ z32) "H-NMR
2 6- D'fluorobenzaldehyde:§§84 ny)

cnamtm@%m{w ant 0t (354 Sy) fv'meﬁ‘?e JstbJCbct%cPfi?d '

condensation in accordance w th groce

7-1e¢agduetiaﬁzHaaocgsglé}Hrtsdfhgr A ;plﬁaace EY %argae
I 4
7. 6B 98y ks SeRRpcp) 2 i T adh, ?— 00! BRET\RRE) copy 37
3H = .
acay 18571 S’daﬁ §$(§H5f§%%H6 9§9§ﬁ§) J79§121H,6d3?

J=2Hz, 9Hz) 7.32(1H, s), 7. 33to 7.42(1H, n)
Production of (2)-2- (3 4 di net hoxy- phenyl )-3-(3-nitro-

el otz drenyad 305 B VARa 372G deeiBRbeRty
pheg%gzrgaﬁggoﬁiggalgergoggghggtgq yto condensation in

Compound 19 (880 mg) was dissolved in acetic acid. Zinc
powder was added to the resultant solution, and the resultant
mixture was stirred for four hours. The mixture was
concentrated to dryness under reduced pressure, followed by
purification by use of a silica gel column, to thereby
produce the target product (760 mg, yield: 95%).

Slightly yellow crystais, MS (APCI, m/z ): 281 (MH"),
'H-NMR (CDCls) 6 3.91(3H, s}, 3.95(3H, s), 6.71(2H, d, J=9Hz),
6.90(1H, 4, J=9Hz), 7.11(1H, 4, J=2Hz), 7.20(1H, dd, J=2Hz,

8Hz), 7.29(1H, s), 7.75(2H, d, J=9Hz)

Production of ethyl [4-[(Z)-2-cyano-2-(3,4-dimethoxy-phenyl)-
vinyl]-phenoxyi-acetate (compound 35)

Compound 1 (281 mg) and ethyl chlorcacetate (245 ng)
were dissolved in acetcne, and potassium carbonate was added
to the resultant solution, followed by reflux for three hours.

The resultant mixture was subjected to filtration, and
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with process A of (production process 2), to thereby
produce the target product (6.01 g, yield: 97%. :
Yel l ow crystals, Ms (APCl, mlz ) : 310 (M) , 1H NMR
(CDC13) S 3.95(3H, s), 3.98(3H, s), 6.95(1H, d,
J=9Hz), 7.17(IH, d, J=2Hz), 7.31(1H, dd, J=2Hz, 9Hz),
7.49(1H, s), 7.68(1H, t, J=8Hz), 8.27(1H, ddd, J=IHz,
2Hz, 8Hz), 8.33(1H, ddd, J=lHz, 2Hz, 8Hz), 8. 56(1H
1nsplubigH@Ptpe§dw@§|gﬁm@Ned from the mixture. The resultant
(2)-3-(4-am no-phenyl)-2-(3, 4-di met hoxy-
filphehyl pagccpresptiepited( EONPEIRE S34)INdEHpEEAYCET pPEggSUTe,
ng) was dissolved in acetic acid, Zinc powder was
foléaued by trervesali-ane tdoPut iton thargPyheTPEsGrt &Re target
m xture was stirred for four hours. The m xture was
progyféertiedt 89 .t yiglyhies4d¥inder reduced pressure,
follomed by purlflcatlon by use of a silica gel
Yisrterleby MSpr@dide” tHeE tar géts dP%Hbct HA8ER
|eId 950). Slightly yell ow crystals, APCI
cmﬁz))é o2 (H1 J1.” TrieR (Bbys'S) onf e 3 1
3. 95(3H s 6.71 2H =9 )
4.39 (244 16/ d)73ﬁ2Hz %H(rlﬁ?fdé 93—‘21#—'& %fsﬁﬁH Hze 98 (

. H, _s)., 5 2H X ). .Pr.oductio et
O, frfesy. 5 &fa&@ St et oot oS 0y
I]- he 0y, cet at ound 35) Conmpound 1 (281
7 3ﬁd§% &'et Hyl (ﬁ%6 S4c t%&@q?245 ng) were dissol ved
in acetone, and potassium carbonate was added to the
resul tant solution, followed by reflux for three

Yht gty @ XLUrE, Was -Sybj actag b henyl)
Proﬁ%ﬁ%ﬁgp.gﬂsn&§%1ig |Asolubl n&?ierwﬂés rengvegx#rg oY
v1n?ﬁ? @éﬁ&%&%e #ﬁﬁygt it filtrate was concentrated
yness under uce pressure
Methyl 4-formylbenzoate (1.64 g) and 3,4-
dimethoxybenzyl cyanide (1.77 g) were subjected to
condensation in accordance with process B of (production

process 2), to thereby produce the target product (0.97 g,

yvield: 30

ae

) .

Pale yellow crystals, MS (APCI, m/z ): 323 (M), 'H-NMR
(CDCls) & 3.94(3H, s), 3.95(3H, s), 3.97(3H, s), 6.9%4(1lH, d,
J=9Hz), 7.16(1H, 4, J=2Hz), 7.30(1H, dd, J=2Hz, 9Hz), 7.46(1H,

s), 7.92(2H, d, J=9Hz), 8.12(2H, d, J=9Hz)

Production of (Z)—2—(3,4—dimethoxy—phenyl)—3-(Z-hitro—
phenyl) —acrylonitrile (compound 37)

2-Nitrobenzaldehyde (1.51 g) and 3,4-dimethoxybenzyl
cyanide {1.77 g} were subjected to condensation in accordance

with process A of (production process 2), to thereby produce
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followed by recrystallization, to thereby produce the

target product (124 ny, yield: 34% . Wite crystals,

M5 (APCI, nmlz ): 368 (M#), '"HNWR (CDC1l3) S 1.32(3H,

t, J=7THz), 3.93(3H, s), 3.96(3H, s), 4.30(2H, q,

J=7Hz), 4.68(2H, s), 6.92(1H, d, J=9Hz), 6.98(2H, d,

J=9Hz), 7.13(1H, d, J=2Hz), 7.24(1H, dd, J=2Hz, 9Hz),

7.36(1H, s), 7.86(2H, d, J=9Hz) Production of nethyl
thedtaraptopegdnot 2{£354- @in@tﬁbdy-ﬁﬁ%hyl)

vinyl ] -benzoate (conpound 36) Met hyl fornylbenzoate

(1Yedlgy- @ﬁénge4crd5ﬁ§ﬂﬁoxMEeﬁﬁﬁCIeyaﬁZdé (3197 X)),

were subjected to condensation in accordance with
NMRpOR€ss) B of. {rBUuc)i o8 . PrGdbss)2) ,6 199 (liter eby J=92Hz),

roduce the target groduct (0. 97 g gleld 309 . Pale

7. 1§é1ﬁomﬁcr95?5?é; VS OARSY o 13TPAaza0N ) TG MR o ©

é ;:rrs 3.94(3H, s), 3.95(3H, s), g s),
7.78(0%¢ 1hr &), J=8BuIH, 7sle( IHP4d1HS Qr&?— Hzgb( 181 24418, o,

J=2Hz, 9Hz), 7.46(1H, s), 7.92(2H, d, J=9Hz),
J=8Bz)2(2H, d, J=9Hz) Production of

(2)-2-(3, 4-di net hoxy- phenyl )-3-(2-nitro-

phenyl)-acrylonitrile (conmpound 37)

2-Ni t robenzal ehyd g) an enzyl
Prodyghtae pi. 75 éh%BBPe%tBagFB Eaﬁﬁgﬁia? zgfln

accor dan cess A_of roduct.i process 2),
dlm%h?ﬁ@rBﬁﬁnyﬁ”&aaegﬁgalfﬁélﬁa#é@f@ﬁ%au D (2 59 o,

49 .. Yel | oy or ange st AR

318‘%01)”01% DR l@* fg?i Suvg 9é?§s’ ”@? gf%dcg(é*H s,
dimggggé%glsﬁ%yl‘]?%g%%Tﬁ (8%8(51&5'3 Gord=2tB) ecfed3c4H dd,
condensation in accordance with process B of (production
process 2), to thereby produce the target product (372 mg,
jield: 36%) .

Pale yellow crystals, MS (ESI, m/z ): 343 (M-H7), 'H-NMR
(CDC1s) & 3.95(3H, s), 3.97(3H, s), 6.95(1H, d, J=9Hz),
7.14 (14, 4, J=2Hz), 7.29(1H, dd, J=2Hz, 9Hz), 7.38(1lH, s),
7.66(1H, d, J=%9H=z), 8.15(1H, dd, J=2Hz, 9Hz), 8.23(lH, d,

J=2Hz)

Production of (Z)-2-(3,4-dimethoxy-phenyl}-3-(2-fiuoro-5-
nitro-phenyl)-acrylonitrile (compound 39)
2-Fivoro-5-nitrobenzaldehyde (85 mg) and 3,4-
dimethoxybenzyl cyanide (89 mg) were subjected to
condensation in accordance with process B of (production
process 2), to thereby produce the target product (24 mg,

yield: 15%).
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7.78(1H, br t), 7.93(IH s), 7.94(IH d, J=8Hz,),
8.24(1H, d, J=8Hz) Production of
(Z)-3-(4-chloro-3-nitro-phenyl)-2-(3, 4-

di met hoxy- phenyl)-acrylonitrile (conmpound 38)

4- Chl or o- 3-ni tr obenzal dehyde (557 ng) and 3,4

di met hoxybenzyl cyanide (532 ng) were subjected to
condensation in accordance with

(pFBdBctPdACVpFEYEEE DY, M?o(ﬁﬁgFebvgﬁrbdué%Stﬁg krar getMR

product (372 yield: 360). Pale yellow crystals,
CD@/BB(@SB %123}1), s3433(|\9ra43)H S-)I-.-NI\@IQ9 @lﬁc:lei) =9Hg8 (,3H,
6. 95§ J= % IH d,
7. 1%£%ﬁm)dd7 ég%HFﬂ dd; 3 é%ﬁm d9r€T9H 88?1§ﬂ Ly, d, J=2Hz,

9th,695%§k&g P?bdu t?%ﬁl gh dg—BHz,F%Hz?Fg%z 8. 53&&(1H,

-2-(3,4-di net hoxy- phenyl) 3-(2-fluoro-5-
ddfn?T?% ph@ﬂ F) acrylonitrile (conpound 39)
2- Fl uor o-5-ni trobenzal dehyde (85 ng) and 3,4
di met hoxybenzyl cyanide (89 na) mere subjected to
ensatlon L ggord nce oce

Pm%ﬁFﬁaa&PBn m%sh?ﬁgr BSEET bans ¢ TREResY g
e el 0 T e A
A TR e L
B N o e o
conkéhzdtidn4ifll TELBLXYnRRENY - Brb4eELhBXY¥E37production
process 2), to thereby produce the target product {425 mg,
yield: 40%). |
Yellow-orange crystals, MS (ESI, m/z ): 354 (M7), 'H-NMR
(CDC1ls) & 1.52(3H, t, J=7Hz), 3.95(3H, s), 3.97(3H, s),
4.27(2H, q, J=THz), 6.94(1H, d, J=9Hz), 7.12(1H, d, J=2Hz),
7.16(1H, d, J=9Hz), 7.25(1H, dd, J=2Hz, 9Hz), 7.34(1H, s),

8.16{1H, d, J=2Hz), 8.26(1H, dd, J=Z2Hz, °9Hz)

Production of 4-[(Z)-2-cyano-2-(3,4-dimethoxy-phenyl)-vinyl]-
phenyl methyl succinate (compound 41)

Compound 1 (50 mg) and succinic acid monomethyl ester
chloride (44 plL) were dissolved in pyridine (1 mL), followed
by stirring for a whole day and night. After completion of
reaction, the resultant reaction mixture was ccncentrated to
dryness under reduced pressure, followed by purification by

means of silica gel chromatography employing a
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x }‘l

ni tro-phenyl)-acrylonitrile (conmpound 40)

4- Et hoxy- 3-ni trobenzal dehyde (586 ng) and 3,4

di met hoxybenzyl cyanide (532 ng) were subjected to

condensation in accordance with process B of

(production process 2), to thereby produce the target

product (425 ny, vyield: 40%. Yell ow orange crystals,

M5 (ESI, mz ): 354 (M), "HHNMR (CDC13) 6 1.52(3H,
chl@rOﬂevm&metBaeetBsystem,3t97t3ereby prqdeqetheqtarget

J=7Hz), 6.94(1H, d, J=9Hz), 7.12(1H, d, J=2Hz),
prOduQB(iﬁﬁ mg,J¥QG&¢$ 99%5(1H dd, J=2Hz, 9Hz), 7.34(1H

S), 8.16§1H, d, J=2Hz), 8.26 1H dd, J=2Hz, 9H§
Pr Balet vehlew crystals, MS(APCI, m/z):396(MH'), "H-

4-[(Z2)-2-cyano- 2-(3, 4-di net hoxy- phenyl ) -vinyl]- phenyl
NMR f8DAYE) Siiccinate (dﬁonp?ﬁﬁirhﬁAﬂ)HZOonﬁmﬂQd(Zﬁ (55@i ng3)=6éi¥d
succinic acid nononethyl ester chlor (44 L) we
7Hzars§oreéaﬂrnsbyradeﬁéBﬁa ). 3f8ﬁ|éﬂeds>by 592rrﬁngdf
whol e day and ni ter conpletion of
J—Sﬁééctlen4(tﬁe flesdFtRA frEaEilgﬁ nilxt U7 élgms 7-26(1H, dd,
concentrated to__dryness under reduced Eressure

J=2H3} | B&d- by - pBFLEr cBi 1 oir By {2Heafls 87 €F1ica ge

chr omat ogr aphy enpl oying a 52 chl orof or m et hano
system to thereby produce the target product (63 ng

Profiufron of. Rl COAT8Y 82 Y L Srk S Himesheryphepy 1) H9ony11-
pheéygc%ggylsfucélﬁg%%(7HZ bHHQL%Z?H? 21( 1E| 93(35':2?2),

7 BoetRnd) 273y o4 sTedih SR ralepn estes
chlorL&Z) glcﬁﬁ?owerésdlSQETEEBOXX 89%9 VkTym Yy, followed
by stirring for a whole day and night. After completion of
reaction, the resultant reaction mixture was concentrated to
dryness under reduced pressure, followed by purification by
means of silica gel chromatography employing a
chloroform/methancl system, to thereby produce the target
product (73 mg, vyield: 90%).

Pale yellow crystals, MS(APCI, m/z):410{MH"), 'H-
NMR (CDC1l3) 61.29(3H, t, J=7Hz), 2.75{(2H, dd, J=6Hz, 8Hz),
2.91(2H, dd, J=6Hz, 8Hz}, 3.93(3H, s), 3.97(3H, s), 4.20(2H,
dd, J=7Hz, 14Hz), 6.92(1H, d, J=9Hz), 7.14(1H, d, J=2Hz),
7.21(2H, d, J=%Hz}, 7.26(1H, dd, J=2Hz, 9Hz), 7.40{1H, s},

7,90(2H, d, J=9%Hz)

Production of bis-{4-[{Z2)-2-cvanc-2-(3,4~dimethoxy-phenyl) -

vinyl]-phenyl} succinate (compound 43)
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phenyl ethyl succinate (conpound 42) Conmpound 1 (50
nmg) and succinic acid nonoethyl ester chloride (51 L)
were dissolved in pyridine (1 nL), followed by
stirring for a whole day and night. After conpletion
of reaction, the resultant reaction m xture was
concentrated to dryness under reduced pressure
foll owed by purification by means of silica %
ch€ompbuogdaphySénphoyend auchinyéf 8iahherhdaoll28yBhenyere
to thereby produce the target product (73 ng, yield: '
disgodyedpanepysifionech ysihi s, IRBLAPER LW 55173109 MFPJ,‘ a
"H NWVR(CDC13) 61.29(3H, t, J=7Hz), 2.75(2H,, dd,
wholegdpy 8RE)N1ghtg1 (B R dcomegthl OIS | r%acg‘sl(ogH t&)e
3.97(3H, s), 4.20(2H, dd, J=7Hz, 14Hz) ﬁé
resylbpp} Teaghiop myxtyEs RS C7n§§?§Fﬁtﬁd §°9 yness ‘under
7.26(1H, dd, J=2Hz, 9Hz), 7.40(1H, % 90(2H, d
redgcgﬂhyrppggg@tlgﬁlgpwed by purification by means of silica

gelsfpﬁ?ﬁpﬂﬂékﬁaﬁs\g?g’s%@gﬂﬁaﬁgg?egﬁbmiagggésqp %§¥%ﬁ86uﬁ&SEGmf to
therﬁby'yrg%a?lﬁge?%ﬁ%?érsgltfg'aﬁé{lg (8 rﬁﬁnﬁ%}dd' S8Rbr o

da‘é’aﬁgﬁ? L8k er o %%%?Uﬂé%& "edrieneael S mispers
53. S8R oF ) 1 F1 83 6her Sk Bndf b aph)’ ehpr byPig & I=¥H2)
718 e nr BaORE) (g -Aa W oFa: 9983}??5§§|V%e§59??8%dt "8-2iiz,
9Hzgg¥3 ?QHNBQ? g%éH4%44&N|h§8? NMR( CDC13)

. s), 6.92(2H, d,
J:9Hz) 7. 14(2H d, J=2Hz), 7.23(4H, d, J=9Hz),
7.26(2H, dd, J=2Hz,

Production of (Z)-2-(3,4-dimethoxyphenyl)-3-(4-B-D-
glucopyranosyl-phenyl)-acrylonitrile (compound 44)

Compound 1 (1.71 g) was dissolved in acetone, and a-D-
acetobromoglucose (10.0 g) and potassium carbonate (3.57 g)
were added to the resultant solution, followed by
boiling/reflux for a whole day and night under vigorous
stirring. The resultant mixture was subjected to filtration,
to thereby remove inscluble matter. The thus-filtered
product was washed with chloroform and mixed with the above-
obtained filtrate, and the resultant mixture was concentrated
to dryness under reduced pressure. The resultant residue was
purified by means of silica gel chromatography emplcying a
chloroform/methanol system. The thus-purified preduct was
suspended in anhydrous methanol, and 28% NaOMe was added

dropwise to the resultant suspension, followed by stirring at
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o
v BT

9Hz), 7.41(2H, s), 7,91(4H, d, J=9Hz) Production of

(Z)-2-(3, 4-di met hoxyphenyl ) - 3-(4-(3-D

gl ucopyr anosyl - phenyl )-acrylonitrile (conpound 44)

Compound 1 (1.71 g) was dissolved in acetone, and a-D

acet obronogl ucose (10.0 g) and potassi um carbonate

(3.57 g) were added to the resultant solution,

followed by boiling/reflux for a whole da and nlght
rooyngerrergbrsasost Prpi RGUTThe Wadskl tvint Eutﬁl(i/q

subjected to filtration, to thereby renove |nsoluble
resyhEfeBE. r?ﬁét%ﬁnsmﬁﬁFﬂéﬁedanérBhacmlﬁﬁgr@a§ﬁ§dnﬁpﬁﬁallzed

chl orof orm and mixed with the above- bt ai ned
withi ppr APB;CAAHERAR FEShPt AREIAPRLGr BChES & ondest r atléd

to dryness under reduced pressure. The resultant
reS%@swaaerﬁB§VEﬁthFPéahb§l 5ﬁ§laﬂrsﬁnﬁc5haemlxture was

chr omat ogr aphy enpl oyi ng a chl orof or m met hang
conggRiEafe hEOt Au¥npEsi BP érpFSHHE?dV\E%es§H§Een§%?ﬂl?‘ﬁed by

anhydr ous net hanol, and, 28% NaOwe was added dropw
Puri pitREIPBsAN T&ﬁ?néu%eﬁéﬁéﬁa g6t | S%BmBWQFF‘PPVngmeOYMg

= cRlek O Bkt RRRhahaLC e aheRi nEa EReERRY: RECHse P RS qpe aet

peo BB T AR, BB Sn 6 ol S
o B BTt TE T HRTIET. 2
o UEEL 521182, B TB20D, OSSLL1c2,98) (611 O SORBBIY 351,

t, BL?Hom?c?§g4g?ﬁge%é EogHﬁﬁH(68§42g#ﬁE%el9EF%§O)3 Pal 8y,
dd, 55@5@6Cﬁ9ﬁ%)8332é§¥§h tieikﬁkﬁ% (38; 3%2 Hg | 50(§H95E%

g=7%22) 7 8o (441Ha, g=9mz), 7.18(2H, 4, J—9Hz) 7.25(1H, dd,
J=2Hz,9Hz), 7.29(1H, d, J=2Hz), 7.86(1H, s), 7.90(2H, 4,

J=9Hz)

Production of (2)-2-(3,4-dimethoxy-phenyl}-3-(4-hydroxy-3-
nitreo-phenyl)-acrylonitrile {compound 45)

The hydroxyl group of 4-hydroxy-3-nitrobenzaldehyde
{500 mg) was protected by use c¢f 2-methoxyethoxymethyl
chloride (374 mg) in accordance with (production process 1),

to thereby produce an MEM form (605 mg, yield: 70%). The

o

resultant MEM form (255 mg) and 3, 4-dimethoxybenzyl cyanide
{177 mg) were subjected to condensation in accordance with
process B of {production process 2), to thereby produce (Z)-
2-{3,4-dimethoxy-phenyl) ~3-[4- (2-methoxy-ethoxymethoxy)-3-

nitro-phenyl]-acrylonitrile (153 mg, yield: 40%). The thus-
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dd, J=lHz, 12Hz), 3.81(3H, s), 3.86(3H, s), 5.00(1H
d, J=7Hz), 7.09(1H, d, J=9Hz), 7.18(2H, d, J=9Hz),
7.25(1H, dd, J=2Hz,9Hz), 7.29(1H, d, J=2Hz), 7.86(1H
s), 7.90(2H, d, J=9Hz) Production of
(2)-2-(3, 4-di net hoxy- phenyl ) - 3- (4- hydr oxy- 3-
nitro-phenyl)-acrylonitrile (conpound 45) The hydroxyl
roup of 4- hydroxy 3- nltrobenzaldeh%g §500 was
pro \a@@@ct%bl by Bse-eimothexioryernbkysel Ayl 2 Ié%tlaﬁme
(374 ng) in accordance with (production_ process 1%
eth%w%frl%y pPodiEeoaRhREXL { oreY Y EOBL Bl 19 &1 40 m@bywas
The resultant MEM form (255 ng) and
SUbgeqt@@nE@h@QEB@EQ9F1@9ahPd@CC?E¢¢nﬁ@)th?e E%%?%%?é@n
to condensation in accordance wth process B o
Pro%%?%d%btl%‘ﬁ BRreEek¥ E}’Od\%etF%?e%?r%?BdEE%d‘efZF 72 mg,
(3 4- di met hoxy- phenyl ) - 3-[ 4- ( 2- met hoxy- et hoxymet hoxy
Yle}QB 5% r o- phenyl) acrylonltrlle (153 ng, yield: 40%
The thus 55 rod 1
(zjfeil@vg araagt ﬁmtaﬁény#{? 3BPGL( 2Bt hoxy2? (MH), “H-

MR G Jaoj ot S LB 0ottt G P e Gorthice vt W ),
7-15PEBuct (524) © 71 &7 B ool h%?ﬁ%mf’%ﬁaﬁéi gl &
o-olf) (Ao th? 1), JBLo0N actt OB ) 5 5,007,

1H..dd, J=2Hz, 9Hz), 7.28(1H, d, J=9Hz),
T=23 gs(m %%ﬂ‘s 5O(1H, dd, J= 2Hz) 9Hz),(8. 51(1H, d, )

J=2Hz), 10.77(1H, s) Production of
(2)-2-(3, 4-di met hoxy- phenyl)-3-(6-nitro-
ProB§BE bt 3Edi 9X0b=33Yh) a2REYHORLEHER( FOEPOENG; £5)

benzo[1l,3]dioxol-5-yl)-acrylonitrile (compound 46)

6-Nitropiperanal (195 mg) and 3, 4-dimethoxybenzyl
cyanide (177 mg) were subjected to condensation in accordance
with process B of (preduction process 2), to thereby preduce
the target product (124 mg, yield: 35%).

Pale yellow crystals, MS (ESI, m/z }: 354 (M’), 'H-NMR
(CDCl;) & 3.94(3H, s), 3.96(3H, s), 6.21(2H, s), 6.94(1H, d,
J=9Hz), 7.17(1H, d, J=2Hz), 7.28(LH, s), 7.30(1H, dd, J=2Hz,

9Hz), 7.72(1H, s), 7.88(lH, s)

Production of (Z)-3-(3,4-dimethoxy-phenyl)-2-[4- (2-methoxy-
ethoxymethoxy)~-phenyll-acrylonitrile (compound 47)

The hydroxyl group of 4-hydroxybenzyL cyanide (26.63 g)
was protected by use of 2-methoxyethoxymethyl chloride (24.42

g) in accordance with (production process 1), to thereby
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6- Ni tropi peranal (195 ng) and 3, 4-di net hoxybenzyl
cyanide (177 ng) were subjected to condensation in
accordance wth process B of (production process 2),
to thereby produce the target product (124 ng, yield:
3599 . Pale yellow crystals, Ms (ESI, mz ) : 354 (M),
1HNVR (CDC13) S 3.94(3H, s), 3.96(3H, s), 6.21(2H,
s), 6.94(1H, d, J=9Hz), 7.17(1H, d, J=2Hz), 7.28(1H
prog)ce 7aBOYEY, fogn §22H20 goHrielq: 72p%H, Shhe zeggylfignt MEM
s) Production of
forgzy22-13, 4} dinet hokydphehpyybepaaldelmigdpoky- 62 g) were
_ et hoxymet hoxy) - phenyl ] -acrylonitrile (conpound 47)_ The
subhgdrestytogeongensalil aidi Bx§BEALFROEG il B PPBCe3S o of
was protected by use of 2-nethoxyethoxynethyl chloride
(pr@QWCEQOngPrPﬁeaéc%idaﬁ@ethﬁ¥ﬁb¥pP6%@%F?oﬁh%rBéég%t1§?°duCt
to thereby 56 produce an MEM form (24.39 g, yield:
(2953@©gThél?é§alEéﬁi-NEM form (22.13 g) and
3, 4-di met hoxybenzal dehyde (16.62 g) ,were bjected jto
coRaéRsdeildAvi ArieEdrdante Wﬁ?ﬁlprgéésé‘A3§5 FHT
roduction process 2), to ther%gé produce the tar
I

(cnéf@)qu?d 9.5, 348 o 105 (bl Blyeld 9w deystAR 2,
=), 57 8585 054/ 588 (i 25615 83t °nf? ostai
s-8hy s *paka diky iy B50E, Thb el S8R, Hapgy BHE)
7.35 3R 1Eh Sk B RB(!H, GeonZPteh. 68 0R(! &, Jotz?te)

(2)-3-(3, 4-di met hoxy- phenyl ) - 2- (4- hydr oxy-
phenyl)-acrylonitrile (conpound 48) The protective

eroBfSUR TR 87 Ml DR BTN By gpons-
phenyl)-—acrylonitrile (compound 48}

The protective group of Compound 47 (18.45 g) was
removed in accordance with (production process 3), to thereby
produce the target product (8.38 g, yield: 60%).

Pale yellow crystals, MS (APCI, m/z ): 282 (MH'), "H-NMR
(CDCls) & 3.94(3H, s), 3.97(3H, s), 6.90(1H, d, J=9%Hz),
6.92(1H, d, J=8Hz), 7.33(1H, dd, J=2Hz, 8Hz), 7.34(1lH, s),

7.54(1H, d, J=9%9Hz), 7.67(1H, d, J=2Hz)

Production of (Z)—2~(3,5—bis—trifluoromethyl~phenyl)—3—(4*
hydroxy-phenyl)-acrylonitrile (compound 49}
4-Methoxyethoxymethoxybenzaldehyde (420 mg) and.3,5—
bis(trifluoromethyl)phenylacetonitrile (506 mg) were
subjected to condensation in accordance with process A of

(production process 2), and the resultant product was
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produce the target product (8.38 g, yield: 60%. Pale
yellow crystals, Ms (APCl, mz ) : 282 (MH), '"H NWR
(CDC13) 5 3.94(3H, s), 3.97(3H, s), 6.90(1H, d,
J=9Hz), 6.92(1H, d, J=8Hz), 7.33(1H, dd, J=2Hz, 8Hz),
7.34(1H, s), 7.54(1H, d, J=9Hz), 7.67(1H d, J=2Hz)
Producti on of
(Z2)-2-(3,5-bis-trifluoronethyl-phenyl)-3-(4
subm@t@dytghéﬁprsvta@tyo@nmrW@O{fém%u%t}agjproductlon
4- Met hoxyet hoxynmet hoxybenzal dehyde (420 ng) and 3,5
propesgt 2l f | bor BherAhY) phedyracehenteF9ee PEOBURE) (et eng,
subjected to condensation in accordance with process A
yiegdl: tpbodduction process 2), and the resultant product
was 57 subjected to deprotection in accordance wt
(p?éé@cﬂﬁéﬁowpﬁéﬁé§§l§) MBo (ERér eBYZpt ddded ﬂHthargékNMR
product (122 ng, vyield: 17@@. Pal e yel | ow crystal s,
(CDW&(é@ 924l brssia JOMH 7 (TH VR (-G8 66..96(-21, (2H,
7.57(1H, s), 7.87(1H, s), 7.91(2H, br.d),
br-@.06?296(§¥ PEdducti on of
(E) - 2- (3, 4-di met hoxy- phenyl ) - 3- (4- hydr oxy-
phenyl)-acrylonitrile (conpound 50) Conpound 1 (100

ool B8 LedEL BP0 SR et SRR
R S e e

BSR4, AR B AASEED Y, UEBe BB o
S N A -
of §)h18h7ﬁ£ggsuge ﬁe%@ﬁ%y lamp. The resultant reaction
mixture was concentrated to dryness under reduced pressure,
followed by purification by use of a silica gel column, to
thereby produce the target product (41 mg, yield: 41%).

Pale yellow crystals, MS (APCI, m/z ): 282 (MH'), 'H-NMR
(ChCls) & 3.73(3H, s), 3.90(3H, s), 6.71(2H, d, J=%Hz),
6.86(1H, d, J=8Hz), 6.87(iH, d, J=2Hz), 7.00(1H, dd, J=2Z2Hz,

8Bz), 7.10(2H, d, J=%Hz), 7.2G(1lH, s)

Production of (Z)-2-(3, 4-dimethoxyphenyl}-3-(4-Bf-maltosyl-
phenyl)-acrylonitrile (compound 51)

Compound 1 (224 mg) was dissolved in acetone, and a-D-
acetobromomaltose (2.23 ¢} and potassium carbonate (468 mg)
were added to the resultant solution, followed by
boiling/reflux for a whole day and night under vigofous

stirring. The resultant mixture was subjected to filtration,
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6.86(1H, d, J=8Hz), 6.87(1H, d, J=2Hz), 7.00(IH, dd,
J=2Hz, 8Hz), 7.10(2H, d, J=9Hz), 7.20(1H, s)
Producti on of
(2)-2-(3, 4-di net hoxyphenyl ) - 3- (4- (3-mal t osyl -
phenyl )-acrylonitrile (conpound 51) Conpound 1 (224
ng) was dissolved in acetone, and a-D-
acet obronmomal t ose (2.23 g) and potassi um carbonat e
to thé8ehy)remere addedubdethettesul tThe Wolanfigiered
followed by boiling/reflux for a whole day and ni ght
prodnder wasgerehsd withr chiorThermesnft mhxedi Withethasabove-
subjected to filtration, 58 to thereby renove
obtamseduﬁnétﬁatﬁerandhéhehnes&lt@@temlxpu@au@@smﬁ@ncentrated
washed with chl oroformand m xed with the above-
to dbvaemeduniktr aeducadderhesuesul tHm Fasdlrantagesidue was
concentrated to dryness under reduced pressure. The
puriésaft byt meespdaé wasicpugpti ebrppakeansrby sipiedigel 2

chronatograghy enpl oyi ng a_ chl or of or nf met hano
chlsysferp/TRENERAS- PUFFPled TProduets valsr 1 SirpaHRAGh was

anhydrous mnet hanol, and 28% NaOwve was added dropw se
suspgngRd iBsaPhiArosGspehsrBAL, f aRfoned H90¥?|Wﬁﬁn@dgﬁd

roomtenperature for 0.5 hours, Vﬁter was added to the
droped Pt &Rt tPEaEEFYA APkt GHEPCRACPhe TR APLPE Rﬁsstlrrlng at

oo oY SEERER e L, BNl QI exchange esiD eulioni o,
cerbhU LR PO BEE, T AR, SRR B irn s
i eBiiog PR =P CHEr BFIAY HRPRERBI-CSpStam Y { BTHer ol
cesBEORHSE I A U BRSO AR50 Ey ot £ nfEhe Bk
con?%ﬁ%??@ghdﬁk é%ykég%HUnEEr rggﬁkedspgggéﬂregdfoiIéb@d by
purification by means of silica gel chromatography employing
a chloroform/methanol system, to thereby produce the target
product (195 mg, yield: 27%).

Pale yellow crystals, MS (ESI, m/z): 604 (M-H"), ‘H-
NMR {DMSO-d6) &3.11(1H, t, J=9Hz), 3.28(1H, dd, J=4Hz, 10Hz),
3.81(34, s), 3.86(3H, s), 5.05(1E, 4, J=8Hz), 5.09(1H, d,
J=3Hz), 7.07(1H, d, J=%9Hz), 7.18(2H, d, J=9Hz}, 7.25(1H, dd,
J=2Hz, 9Hz), 7.29(1H, d, J=2Hz), 7.84(1H, s), 7.89(2H, d,

J=8Hz)

Production of (Z)-2-(3,4-dimethoxy-phenyl)-3-{2-ethoxy-5-
nitro-phenyl)}-acrylonitriie {compound 52)
2-Ethoxy-5-nitrobenzaldehyde (390 mg) and 3,4-

dimethoxybenzyl cyanide (354 mg) were subjected to
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3.81(3H, s), 3.86(3H, s), 5.05(1H, d, J=8Hz), 5.09(1H
d, J=3Hz), 7.07(1H, d, J=9Hz), 7.18(2H, d, J=9Hz),
7.25(1H, dd, J=2Hz, 9Hz), 7.29(1H, d, J=2Hz),
7.84(1H, s), 7.89(2H, d, J=9Hz) Production of
(2)-2-(3, 4-di met hoxy- phenyl ) - 3- ( 2- et hoxy- 5-
nitro-phenyl)-acrylonitrile (conpound 52)
2- Et hoxy-5-ni trobenzal dehyde (390 np) z@
COD@?%%@E%Q?béﬁz?FC%§%%m€% W%%Q Hﬁ?cﬁé?eBs%BJ FedutbloBg
condensation in accordance with process B 0
Pro¢pFddatt i b ChPERRYESPIPIUES FhergeygeFoHﬁ%%u?Ee ($&7 gae-
oduct (319 ng, Vyield: 45%. Yellow orange crystals,
Yleﬁ% -mz ): 354 (M) , 1HNWR (CDC13) 6 1.52(3H,
Hz), 3.95(3H, 4 24( 2H, * 1
)= ¥F&;°W6°§§P9ﬁ CHYSEAéFE)MS7?55E Hg, ) %ﬁé ; TH-NMR
Hz), (IH dd, J=2Hz 7. 70(1H
CD§}3 581295(21 ﬁHrddE Jl:éﬁzz '9H)25 BHg2SH, 3dc? G -
uctlo
4. 20398, i Zﬁﬁgthsxasﬁh%ny@; = Pzhyal RPN & 0D,
he cryl c und_53) The 10X
713860 B é‘yh%)af‘mi 304HE ofidhear Ay ae 0. 6778) Tasd)
ect se th t chl ori de
8. 2?69g 8? ?yggcbr ge ?2¥¥%fo ézgﬁogﬁ%}ocess 1),
to thereby produce an NEM'forn1(O 97 g, yield: 95%
The resultant MEM form (944 ng) and

Pro?uétgbggg?o¥¥pe§ZXb 8¥89§9€ho£gggﬁgﬂglw@§e §uﬁg§95§9-4-

condensati on | accordance rocess

o BESHEL POEREOSERRCEL oL ScHABERN BROULCS, (T et oy
%héhﬁﬂhgﬁgo&ﬁqnﬁkbu§06f|9nh&ﬁkb%y@@1§1ﬁgob¥h§b@deﬁ§gh
(0.67 g) was protected by use of 2-methoxyethoxymethyl
chloride (0.50 g) in accordance with (production process 1),
to thereby produce an MEM form (0.97 g, yield: 95%). The
resultant MEM form (244 mg) and 3, 4-dimethoxybenzyl cyanide
(673 mg) were subjected to condensation in accordance with
process B of (production.process 2), to thereby produce (Z)-
~ (3, 4-dimethoxy-phenyl) -3-[3- (2-methoxy-ethoxymethoxy) ~4-
nitro-phenyl]-acrylonitrile (515 mg, yield: 34%). The thus-
produced (Z)-2-(3,4-dimethoxy-phenyl)-3-[3- (2-methoxy-
ethoxymethoxy) -4-nitro-phenyl]-acrylonitrile (350 mg) was
subjected to deprotection in accordance with (production
process 3), to thereby produce the target product (267 mg,-
yield: 97%).
Yellow-orange crystals, MS (ESI, m/z ): 325 (M-H"), H-

NMR (CDCls) & 3.95(3H, s), 3.97(3H, s), 6.95(1H, d, J=8Hz),
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L2
« e

produced (Z)-2-(3,4-di net hoxy-phenyl)-3-[ 3-(2-net hoxy-
et hoxynet hoxy) - 4-ni tro-phenyl]-acrylonitrile (350 ny)
was subjected to deprotection in accordance with
(production process 3), to thereby produce the target
product (267 ng, vyield: 97%. Yellow orange crystals,
M5 (ESI, mz ): 325 (MH), 1H NWR (CDC1l3) S 3.95(3H,
s) 3. 97(3H s), 6. 9581H d, J= 9%&% 60 7.16(1H, d,
ﬂéﬁz) df7J§§iI(ZiH 7d&2 JiﬁwzddgHzTﬁ 7, 3PHEN, )37 (1H, s),
7.52(1H, =2Hz 7.56(1H, d, J=2Hz)

7. 5§(i§elﬂdIdJ 2E¢9H§ﬁ2¢ro uSbiléfofl, J=2Hz) ,’ 8.12(1H, d,

. %& -2- (3, 4-di net hoxyphenyl ) - 3- (4- a-

J=3 totriosyl -phenyl)-acrylonitrile (conpound 54)
Compound 1 (791 ng) was dissolved in acetone, and a-D
acetobronnnaltotriose (11.1 g) and potassi um carbonate
(1 g) were added to the resultant solutiaon,

P’—’O#&Ffﬁé@@d@ﬁy Z@cﬁr. RgAréimegRorgphanyhore - déyﬁand ni ght

h | t ant
L S St MR S TR S A
mat t er. The thus flltered product was washed with
chiCOMBRIA dnd 'Hix 8@ wiies CHESatarel 1Bbesereae and o-D-
t.h t t
ook e AP TE e B IS BERRERE NS
d fi f I
c%?;néﬁgé’?ig RALNE R M S A Y
b0t R P 0 AP hen e Rlve 14ET uBHERRREEsNDs,
: I f -
S erby at o oL Tt Bk Hoe < v o) pes St b PP LB pton-

to Fcﬁé%b?mi:efn%%t Q8oL N fat@Bd t hen i Xl YL e WRSe g

neutrali zed
product was washed with chloroform and mixed with the above-

obtained filtrate, and the resultant mixture was concentrated
to dryness under reduced pressﬁre. The resultant residue was
purified by means of silica gel chromatography employing a
chloroform/methanol system. The thus-purified product was
suspended in anhydrous methanol, -and 28% NaOMe was added
dropwise to the resultant suspension, followed by stirring at
room temperature for 0.5 hours. Water was added to the
resultant reaction mixture, and the mixture was neutralized
with -an ion-exchange resin (sulfonic acid-'H type). The
resin was removed through filtration, and the mixture was
concentrated to dryness under reduced pressure, followed by
purification by means of silica gel chromatography employing

a chloroform/methanol system, to thereby produce the target

o

product (368 mg, yield: 17%).
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wi th an ion-exchange resin (sulfonic acid-'H type)
The resin was renoved through filtration, and the
m xture was concentrated to dryness under reduced
pressure, followed by purification by nmeans of silica
gel chromat ography enpl oying a chl orof orm net hano
system to thereby produce the target product (368
ny, yleld 179% . 61 Pale eIIOM/crystaIs % Sl
m FpL wa@(lMOPﬂL Frvefia lvREBVEBSde) TEE) 67 (/08 (M HE J oty |
3.25(1H, dd, J=4Hz, 9Hz), 3. 81 | H, Hé 3. 86%1H S)
NMRSDM@QI%MSBJMMI, &oéﬂﬁz .354 ),dgfo titilz d9Hz),
Hz), (2H, d J=
3-8%. é}!ﬂ(rlﬁ, rd& fz@ﬁz SéHz)5 0? éif(rlﬁ ‘4312%42)5 O‘ﬁ‘ég(flﬁ,f
s), 7.91 ) Production
J=8Hzy . 25(§g41H|n@th&kﬂﬂﬁﬁen7|98é1@3 frudrgfis) . 7-18(2H, 4,
hydr oxy- phenyl ) -acrylonitri| 0 nd 55) T?
T oy P Ign G B S or SHE nylr oy oén Bt dE) - (3669 (11,
) rote né% y use of 2-nethoxyet hoxynet hyl
’gﬁ 8WQ§QP(§OO% ZSn accordance with (production
process 1), to thereby produce an MEM form (660 ny,
yield: 729% The resultant MEM form (650 ng) and

R S DR L st

hyd%p”’ ; nﬁﬁeﬁéfﬁéﬁ@ﬁ’ﬁ 513 BRI St noxyet hoxyme
thus- W@)& %&"&{JPO'BE r3l IﬁL{OQ:%O %y&fo@!y%en@sa@dehvzf‘e
SGQZ%W%Xyethg&cﬁﬁkﬁg%ykgﬁ%%%lkf32L é%%% #%t%o?gmethyl

ymet hoxy enyl )-acrylonit
ch1¥3S geSUBRCERY 4Q %%Rk&%%%%e0%1%® LY ARG W R cess 1)

(production “process 3), to therey produce the t ar get
to RHRIUHy MU an MEM form (660 mg, yield: 72%). The
resultant MEM form (650 mg) and 3,4-dimethoxybenzyl cyanide
{500 mg) were subjécted to condensation in accordance with
process A of (production process 2), to thereby produce {(Z)-
2-(3,4-dimethoxy-prhenyl) -3- {3—-fluorc—-2-methoxyethoxymethoxy-
phenyl)-acrylonitrile (680 mg, yield: 58%). The thus-
produced (zZ)-2-(3,4-dimethoxy-phenyl)-3-(3-flucro-2-
methoxyethoxymethoxy~phenyl)-acrylonitrile (670 mg} was
subjected to deprotection in accordance with (production
process 3), to therey produce the target product (140 mg,
yvield: 29%).

Pale yellow crystals, MS (APCI, m/z ): 300 (MH"), *H-NMR

(CDCls) & 3.93(3H, s}, 3.96(3H, s), 6.92{1H, d, J=BHz), 6.93
to 6.99(1H, m), 7.12 to 7.17(1H, m},7.18{1H, d, J=2HzZ),

7.30(1¥, dd, J=2Hz, 9Hz), 7.80(1H, s), 7.923(1H, d, J=8Hz)
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yield: 29% . Pale yellow crystals, Ms (APCl, mz ):
300 (MH), "HNWR (CDC13) 6 3.93(3H, s), 3.96(3H, s),
6.92(1H, d, J=9Hz), 6.93 to 6.99(1H m, 7.12 to
7.17(1H, m),7.18(1H, d, J=2Hz), 7.30(1H, dd, J=2Hz,
9Hz), 7.80(1H, s), 7.93(1H, d, J=8Hz) 62 Production
of (2)-2,3-bis-(3,4-dinethoxy-phenyl)- acrylonitrile
(conpound 56) 3, 4-Di net hoxybenzal dehyde (1.00 g) and
3, 4- di met hoxybenzyl cyanide (1.07 g) were subjected
to condensation in accordance with process A of

Prodmcdd@et ioddn (Zproees® iz, (3vd Herdbprededy It he t ar get

product (1.75 g, vyield: 890). Pale yellow crystals,

VB OPAPER Lo (FPo3PE Gbb), " HNMR  (CDC13) S 3. 93(3H,

s), 3.95(3H, s), 3.97(3H, s), .3.98(3H, %g, 6.91(1H

d, SrLorAmetdasiopn zad defusig ) (1 R0 130 3/ FoHy)

. 7.24(1H, dd, J=2Hz, 9Hz), _7.35(1H, s), 7.36(1H, dd,

dimpthgrybeganl cyagCen,(1a 0 ) D Hrens SHRES S oo

- 3. (3-am no- phenyl ) - 2- (.3, 4- di met hoxy- |
corbRbiAY e o G o SRR R B PE SC P TS L6
profsia 2o (e VESHVaR s (9 AT ng TR 7S 9

i%? _tgrg was stirred for four hours. The m xture was
Y c ﬁ?ﬂated to dryness under reduced pressure,

AL AT s ) o+ n
i : % . P

eyt anad P AR YEedd) 8 s B a R e 3. Bl o,
6.1 B(3MHors), & (A%, a, g=onz), 7.13(1H, d, J=2Hz),

7.24(1H, dd, J=2Hz, 9Hz), 7.35(1H, s}, 7.36(lH, dd, J=2Hz,

ac

9Hz), 7.67(1H, d, J=2Hz)

Production of (Z)-3-(3-amino-phenyl}-2-(3,4-dimethoxy-
phenyl)-acrylonitrile (compound 57)

Compound 33 (1.80 g) was dissolved in aceitic acid. Zinc
powder was added to the resultant solution, and the resultant
mixture was stirred for four hours. The mixture was
concentrated to dryness under reduced pressure, followed by
purification by use of & silica gel column, to thereby
produce the target product (1.30 g, yield: 80%).

Pale yellow crystals, MS (APCI, m/z ): 281 (MH"), lH-NMR
(CDCls) & 3.81(2H, brs}, 3.93(3H, s), 3.96(3H, s), 6.75(1H,
add, J=1Hz, 2Hz, 9Hz), 6.92(1H, 4, J=9Hz), 7.13{(1H, d, J=2Hz),
7.15 to 7.19(1H, m), 7.23(1H, d, J=%Hz), 7.25(1H, dd, J=2Hz,

9Hz), 7.26 to 7.28(1H, m), 7.34(1H, s)
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ddd, J=1Hz, 2Hz, 9Hz), 6.92(1H, d, J=9Hz), 7.13(lH, d,
J=2Hz), 7.15 to 7.19(1H m, 7.23(1H, d, J=9Hz),
7.25(1H, dd, J=2Hz, 9Hz), 7.26 to 7.28(1H, m,
7.34(1H, s) 63 Production of
(2)-2-(3, 4-di et hoxy- phenyl )-3-[3-fl uoro-4-(2-
nmet hoxy- et hoxymnet hoxy) - phenyl ] -acrylonitrile (conpound
58) The hydroxyl group of
3 fl uor o- 4- hydr oxybenzal dehyde (3.92 g) was protected
use of 2-nmethoxyet hoxynet hyl chlorlde (3.49 |n
Proaléleérl@éln@é wiZd i 2cd oéuéltli“@ﬁhﬁtxéic e8smy)) —3rd %ﬁéﬁ@w -
roduce_an MEM form (4. 98 yiel d: ,78% The
metﬁ@§&?@§&PXMEﬁFP8FNI @hg@yés éﬁ&yéoﬂl&F%éﬁhdﬁﬁﬁ@ﬁfﬁﬂ 58)
cyani de wer e subjected to condensation jn
ac Corsd A %Ytlh r&‘@c@% 38 fgfIoES SRS TOR Y aESdlsieRyy de
t her eby produce the tar et productﬁ%G 55 i eld:
(3. ?%%9 Pare Py el e&v‘aeér tj’éft 4FS, ﬁs%ﬂ@éﬂwx > Xyget%y

ch1pgLacadiand Gy Ln3sEPoFan %ﬁ?ﬁh i o3ghish bspeess 1)
to %hé’z’f%%ﬁ{ Pa)gduﬁeg%' M@Mz)f & g@'f ??i% g’t y '&5'&357 72 P hhe

res§;%é%%H¥§§EFogpgggé§ oﬁ? b2ty %H%%thoxy%%%gyldcyanlde
(359l ef e QLESLROKY %ﬁ.e?%é! ?ﬂsneé%rrﬁéﬂ%% B6FoBsRBS Gy e
proflek300 0)ptan SUOL EOLEA Lo I8 LeChl b oropce cho

accordance Ion pro éss

d t 4 g, yield 96%. Pal
B e T il T v e
2(1H

(Sgﬁ%%#?@%g?hi§f§§%%ﬁ%H M? ‘A% (%Hz ?) 2%49%@¢H d,

cHAcBAHEBendd), H-NMR (cDC1:) § 3.38(3H, s), 3.56 to 3.60(2H,
m), 3.87 to 3.91(2H, m), 3.93(3H, s}, 3.96(3H, s), 6.92(1H, d,
J=8Hz), 7.12(1H, d, J=2Hz), 7.24(1H, dd, J=2Hz, 8Hz), 7.30(1H,
t, J=9Hz), 7.31(1H, s), 7.56(1H, dd, J=2Hz, 9Hz), 7.60(1H, dd,

J=2Hz, 12Hz)

Production of (2}-2-(3,4-dimethoxy-phenyl)-3-(3-fluoro-4-
hydroxy-phenyl)~acrylonitrile {(compound 59)

Compound 58 (6.00 g) was subjected to deprotection in
accordance with (production process 3), to thereby produce
the target product (4.44 g, yield: 926%).

Pale yellow crystals, MS (APCI, m/z ): 298 (M-H"), 'H-
NMR (CDC1l3+CDsCD) 6 3.93(3H, s), 3.96(3H, s), 6.93(1lH, d,
J=8Hz}, 7.01(1H, t, J=9Hz), 7.12(1H, d, J=2Hz), 7.22(iH, dd,

J=2Hz, 8Hz), 7.32(1H, s), 7.51{(1H, dd, J=2Hz, 9Hz), 7.6%9{(lH,
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J=2Hz, 8Hz), 7.32(1H, s), 7.51(1H, dd, J=2Hz, 9Hz),
7.69(1H, 64 dd, J=2Hz, 12Hz) Production of
nono-{4-[(Z)-2-cyano- 2- (3, 4-di met hoxy- phenyl) -
vi nyl ] - phenyl ) sodi um phosphate (conpound 60) Conpound
70 (103 ng) was dissolved in ethanol, and sodium
nmet hoxi de was added to the resultant sol ution,
followed by stirring for 12 hours. The resultant
dd, n[yxelte %ﬁéz )concentrated to dryness under reduced
pressure, and then the resultant product was
di ssolved in water. The resultant solution was washed
with ethyl acetate, and the thus-obtained aqueous
Profuchionasff MeBesl A éd) ~2ocyAepeBy (Br bddéeethexyaphenyl) -
oduct (112 yield: 97% . Pale yeIIom1crystaIs %S
Vlng%l;rphﬁflz}} sggeu@wmﬁpmye {FPmRRIE269) 63 71(3H
% H. s 8831H d, .J=8Hz), 6. 99&
59@ ou do?@lﬁioadmg ?assﬂ&FSO?VQQ(QH eg! aRQiBHéﬁd
d é E% é (2H,. d, J=8Hz) Production of
sodjup BeLhox ﬁﬁoW?S(édﬁealﬁ%tﬁ%iyr%ﬁ6ﬁ§F?t PhYFLpRenyl

o1 B5GH31 B SOIPRURY BEL DITROUAL, 46,1 AL NS e vas
conBFERERRRAELY B BASLEBEY, TRLNOD o LOLLDE Sl e ene
Ly e AN
ccrfEffued %?é%e*%@wa S0 egPAlt 48 178 g conea
aqu%%ggrfgggﬁ ﬁ?ﬁe %§§?p 5%3?)_59(5@?5?%¥|pr0duce the target
product (112 mg, yield: 97%).

Pale yellow crystals, MS (ESI, m/z): 360 (M-2Na+H"), 'H-
NMR (D;0) 83.71(3H, s), 3.75(3H, s), 6.88(1H, d, J=8Hz),
6.99(1H, d, J=2Hz), 7.07(1H, dd, J=2, 8Hz), 7.22(2H, d,

J=8Hz}, 7.43(1H, s), 7.70(2H, d, J=8Hz)

Production of 4-[(Z)-l-cyano-2-(3,4-dimethoxy-phenyl)-
vinyllphenyl acetate {(compound 61)

Compound 48 (1.41 g) was acetylated with acetic
anhydride and pyridine in accordance with a customary method,
to thereby produce the target product (1.52 g, yield: 94%).

White crystals, MS (APCI, m/z ): 324 (MHY), 'H-NMR
(CDCls) & 2.33(3H, s), 3.95(3H, s), 3.98(3H, s), 6.93(1H, d,
J=8Hz), 7.18(2H, d, J=9Hz), 7.35(lH, dd, J=2Hz, 8Hz), 7.42(1H,

s), 7.67(2H, d, J=SHz}, 7.71(1H, d, J=2Hz)
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phenyl )-acrylonitrile (conmpound 62)

4- Di et hoxynet hyl - benzal dehyde (4.16 g) and 3, 4-

di met hoxybenzyl cyanide (3.54 g) were subjected to

condensation in accordance with process A of

(production process 2), to thereby produce

(2)-3-(4-di et hoxynet hyl -

phenyl ) - 2-(3,_4-di net hoxy- phenyl)-acrylonitrile
Proguctypg| 8 484 2-TRe ‘rRaBepPedlcRAeRYL) =3 (4-fo

éZi 3-(4- dlethOXﬁnEth yl -
phe ﬁyﬁfrﬁnglﬁra ﬁeﬂﬁ@%?QBH@n§?j acrylonitrile (1.84
was dissolved_.in nmethano and wat er and 2N
suﬁFQﬁﬁéhaéﬁaﬁﬁéﬁé b&@&é&d€8Y€ﬁe (Fed§l GanergoPuttion,

owed b irrin to_ thereby produce the target
& d: Ye

dlmﬁ?hBﬁEPeFi ocgan99 3-8508) Pare yEPISHE eﬁy§9a|s VS
), ." H NMR CDC13 95 3H,
conhSataBrsh spCosdeBreviah BEORRPS A70L7(RRCAC LoD

PrO?e§§(§h 532%%§ﬁ§89 @reéBgﬁ ?5%)3 éﬁuagéE%OGQPEFPY§y
phehl 2 ?t'gnéaﬂamﬁt?gxx BPRBYRORGCHRERDLFFItRy I+ 54 @/
viefa® ROk PAERY BEF: ﬁ%@d\(ﬁ ofﬂp T o s B R

ohefi¥i) o5 S'fgdﬁﬁﬁ‘g?ﬁg%a? CUSW?? Yoige “3%% 9 was
dlséé%kBQWﬁ%C@&§§§ﬁ@%'Sﬁﬁgsﬁg€§9'3ngf § sglg§§égN§+}d were

oo Stposkegud BN ghioh BB ITHEL 0 oo
theéegyhbroaug@(%ﬁb ggrgétzg¥od§5%) (1. §03éé1 i o 8lq 38§

37(1H, s) roductlon of

4- beZ)- %QQX%%Oc%y%%aisd'ﬁ%tﬂﬁétiph%92|) : VRl Imgt), ‘H-NMR
2-fl uoro-phenyl acetate (conpound 4)

{CDCls) & 3.95(3H, s), 3.98(3H, s), 6.95(1H, 4, J=%9Hz),

(6.54
rmyl-

y

7.17(14, d, J=2Hz), 7.32(1lH, dd, J=2Hz, 9Hz), 7.48(1H, s),

1.97(2H, d, J=9Hz), 8.02(2H, d, J=%Hz), 10.06(1H, s)

Production of 4-[(Z)-1l-cyano-2-(3,4-dimethoxy-phenyl)-vinyl]-
2-ethoxy-phenyl acetate (compound 63)
Compound 11 (1.30 g} was acetylated with acetic

anhydride and pyridine in accordance with a customary method,

oe

to thereby produce the target product (1.19 g, yield: 81%).

White crystals, MS (APCI, wm/z ): 368 (MH'), H-NMR
(CDCl3) & 1.44(3H, t, J=7Hz), 2.34(3H, s), 3.94(3H, s),
3.97(3H, s), 4.16{2H, g, J=7Hz), 6.93(1H, d, J=9Hz), 7.11(1H,
d, J=8Hz}, 7.13(1E, d, J=2Hz), 7.26(lH, dd, J=2Hz, 8Hz),

7.31(1H, d, J=2Hz, 8Hz), 7.37(1H, s), 7.68(1H, d, J=2Hz)
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Compound 59 (1.20 g) was acetylated with acetic

anhydri de and pyridine in accordance with a custonmary

net hod, to thereby produce the target product (1.26

g, yield: 929% . Slightly yellow crystals, M (APC

mz ): 298 (MOOOH3- ), 1H NWR (CDC13) S 2.37(3H,s),

3.94(3H, s), 3.97(3H, s), 6.93(1H d, J=9Hz),

7.13(1H, d, J=2Hz), 7.22(1H, d, J=8Hz), 7.27(1H, d,

J=2Hz, 9Hz), 7.35(1H, s), 7.62 to 7.67(1H, m,

7. 72(1H dd, J=2Hz, 11Hz) Production of ,
ProduftZpn2oyandd 2) ¢ 3raysner 2méBhéxgipaBRgKy-phenyl) -vinyl] -

vi nyl ] - phenyl acetate (conmpound 65) Conpound 15 (1.20
2-fypowaspherryl acedaiwpt icawepied &Ahydride and pyridine

In accordance with a customary nethod, to t her eby

pr 6dupeunte SParlget Cpgodiies @feﬁylgteﬁ|ypa 9§ﬂ$lCWh|te

crystals, M5 (APCI, mz ): 352 M-H—% 1H NMR %r %
anhgdpida( gmd BYridiBe(3m, asyordangesHith) a GHS??Q ysTe hod,

7.22(2H, d, J=9Hz), 7.43(1H, s), 7.91(2H, d J59hz)
to phggg@y,gﬁogﬂcgtﬁ p target product (1.26 g, yleld:’ 22%).

Z) - 2- cyano- 2- (3, 4- di net hox -

ph%ﬁ}g%ihﬁhyﬁﬁlﬁWéﬁégﬁ]aﬂépt§§oéﬁécéeoﬁﬁ&uﬁd g8y (M-COCH,
Compound 1 (200 ng) was dissolved in dinmeth

), St §eDCland 3nﬁ9dﬁ§u§)poﬁa§§ﬂéﬁ¥c§rboﬁaég

added to the_r t sol uti.o foI 0 y gtinr
6. 9§t(1ﬁooﬁ‘vt€nﬁéﬁz tu|l7 %Edr”{ong Sare) T 22%2{ tﬁyfgﬂg)’
hept de h
72043t Bt reRear 9ednd e R ﬁ?it e %22?&?637 g ™
ssi.um cal Was separated through filtration,
7‘7223gfh8%’r§2&%5 ﬁﬁﬁ “'trate was poured into ice water.
Hydrochloric acid was added to the resultant m xture
so as to adjust the pHto 3, and then the m xture was

Pro%ﬂ%kﬁ%he%ft%—%&ESQQLE%%no—2—(3,4,5-trimethoxy—phenyl)—

vinyl]-phenyl acetate (compound 65}

s)y

Compound 15 (1.20 g) was acetylated with acetic
anhydride and pyridine in accordance with a customary method,
to thereby produce the target product (1.27 g, yield: 93%).

White crystals, MS (APCI, m/z ): 352 (M-H7), 'H-NMR
(CDCls) & 2.34(34, s), 3.89(3H, s), 3.94(6H, s}, 6.87(2H, s),

7.22 (24, d, J=9Hz), 7.43(1H, s), 7.91(2H, 4, J=9Hz)

Production of ethyl 7-[4-[(Z)-2-cyano—-2- {3, 4-dimethoxy-
phenyl)-vinyl]-phenoxy]-heptanoate (compcund 66)

Compound 1 (200 mg} was dissolved in dimethyl sulfoxide,
and anhydrous potassium carbonate was added to the resultant
solution, followed by stirring at room temperature for one

hour. Thereafter, ethyl 7-bromoheptancate (169 mg) was added
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with chloroformtw ce. The resultant chloroforml ayer
was washed with brine, and then dried over anhydrous
sodium sulfate. The sodium sul fate was separat ed
through filtration, and the resultant filtrate was
concentrated to dryness under reduced pressure,
fol |l owed by recrystallization, to thereby produce the
rget product (223 ¥|el : 729 . SI| ht%% %ellow

to Eﬁ?sF&ﬁ ltﬁBt(ESFtuﬁFz phd k5 @Wﬁ ute €BEr3) The
5 1.26(3H, . t, J=7Hz), 1.37 to %Hgg)l
pPotesgspBCarpongteawag fe?feféﬁednythr ugg {6 ’fréé(lé’ﬁf "fjd the
2 THz H,
respl% §I7ﬁ2;tr@tf3vég paur%% H?i% écglv%gerds)ggé;aéﬁforlc

ac1g g%%ZHggfﬁ’t?_ggélﬁgsu %g%? QgﬁﬁHr%gé%JaéHgg(é55US% the

Pro uctl

P 501 07) ot ;E%a 5P HER, SBRARTEF Ty P FAREAST
with PhalRoRBlan 0gh el COReuad wf%%ﬁﬁ"g%f?5?%%%%sh?¥%% s

solved i.n toluen

wasfEiiri bR 9gr%%&??éﬁdﬂé Befasaaorar T0MNEEPAS ThaIum
su1BEEY A SOLULLN. e BONGEt Caked, 80 LNeN RUIL LG son,

um cnronma

andk E@ge?ééﬁﬁﬁ é%ieﬁﬁg%a‘é?-;% B %59%%%%?;?52#2 i under

red%ygg(gﬁégéﬁygi gg@?&%éf 8%(%%cEﬁf{ag§ ?Elgh %07%h59eby
proéué%(%ﬂe %Brg§t9§§gﬁuc%) 2§399%g3?&e18} 7@923(|H d,

J=2Hz
7 %@G%Htl@dgeii%ﬁtcr%@%bls ﬁ%(%ﬁsxs)mjé 90(%67 day, H-
NMR (CDClg) § 1.26(3H, t, J=7Hz), 1.37 to 1.45(2H, m), 1.46
to 1.55(2H, m), 1.63 to 1.71(2H, m), 1.78 to 1.86(2H, m),
2.32(2H, t, J=7Hz), 3.93(3H, s), 3.96(3H, s), 4.02(2H, t,
J=7Hz), 4.13(2H, q, J=7Hz), 6.91(1H, d, J=9Hz), 6.95(2H, d,
J=9Hz), 7.13(1H, d, J=2Hz), 7.23(1H, &d, J=2Hz, 9Hz), 7.36(1H

s), 7.85(2H, d, J=9Hz)

Production of 4-[(Z)-1l-cyanc-2-(3,4-dimethexy-phenyl)-vinyl]-
phenyl 8-bromo-octancate (compound 67)

Compound 1 (1.41 g), 8-bromooctancic acid (1.78 g}, and
p-~toluenesulfonic acid {(1.90 g) were dissolved in toluene,
and the resultant solution was refluxed for 10 hours. The
resultant solution was concentrated, and then purified by
means of silica gel column chromatography, to thereby produce

the target product (0.72 g, yield: 34

ae

) .
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Production of (Z)-3-(3-am no-phenyl)-2-(3,4-di net hoxy-
phenyl)-acrylonitrile hydrochl ori de (conpound 68)
Compound 57 (500 nmg) was suspended in hydrochloric
acid (1.1 eq.), and 1, 4-di oxane and acetonitrile were
- added to and dissolved in the resultant suspension.
The resultant reaction m xture was concentrated to
dryness under reduced pressure, follo "o
r edyl€t A9lilont |Cén’Sttaé5trhMSeH§\P;§rIodWé’- )t hél8t6ar§%& , “H-NMR
product (550 ield: 97% . Pale yellow crystals, M
(CDGAPUB Jm%5)to 4386'%/5(1\,@-]5:) mH—LINI\ZR‘l K@M%GQ)HBT@BZ](GW to
9(1H, d, J=9Hz 7.21 1H brd)
1. 9? (§§(| Ffl rd& 59=(§ﬁ|z tQHz)3 17, §@e1n>rd3 -394 (3H,
7. 49 1 brt) 7. 60(1H brdh 64(1H brd) 96(1H
’sf cpvoﬁ gﬁ z), T. ~72Hz) 19(2H d,
nmono- 4 (Z2).- 2-cyano-2 dlnethox phenyl
TSyl 1 BEHtinoR5t pHaREy S8l arpRGSHHaL &) ¢ comBBURd: o
ngg Compound 71 (119 ng) was dissolved in ethanol, and
~~86di um net hoxi de was added to the resultant solution,
followed by stirring for 12 hours. The resultant
m xture was concentrated to dryness under reduced

R R IR SR e LA
Phe%lﬁf R S r%éﬁlgf&%&f:[ BBE85RG el o
S0 19| QL 83, By Tl g oot

(1. ? %%(iH'a g 1648§Qé8??g ?n 4%?ékongggz§%Hweg Aa&@é)to and
dlsgoﬁggaHundthé %@éhltgn%ggﬁgpeikaoﬁ.43fﬂ§1rgsultant

reaction mixture was concentrated to dryness under reduced
pressure, followed by recrystallization, to thereby produce
the target product (550 mg, yield: 97%).

Pale yellow crystals, MS (APCI, m/z ): 486 (MH"), *H-NMR
(DMSO-d6) & 3.82(3H, s), 3.86(3H, s}, 7.09{(1H, d, J=9Hz),
7.21(1H, brd), 7.28(1H, dd, J=2Hz, 9Hz), 7.36(lH, d, J=2Hz),

7.49(1H, brt), 7.60(1H, brd), 7.64(1H, brd), 7.26(lH, s)

Production of mono-{4-[(Z)-2~-cyano-2- (3, 4-dimethoxy-phenyl) -
vinyl]-2-methoxy-phenyl} sodium phosphate {compound 69)
Compound 71 (112 mg) was dissolved in ethanol, and
sodium methoxide was added to the resultant solution,
followed by stirring for 12 hours. The resultant mixture was
concentrated to dryness under reduced pressure, and then

dissclved in water. The resultant solution was washed with
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J=2Hz) Production of

nmono- {4-[ (Z) - 2- cyano- 2- ( 3, 4- di met hoxy- phenyl ) -

vi nyl ] - phenyl } phosphate (conpound 70) Conpound 1 (100

ng) and 4-(di met hyl ami no) pyridine (5 ng) were

di ssolved in acetonitrile (700 L), and then cooled to

-10C. Subsequently, carbon tetrachloride (171 L) and

di i sopropyl et hyl am ne (129 pL) were added to the
ethVéséF?EﬁgerséPQtFBﬁ rﬁﬁElFﬁétréguﬁPﬁﬁtlﬁVﬁFuWéSm§§eeze'

stirred for 0.5 hours. Thereafter, dibenzyl phosphite
drl€@17t9)t@ﬁ§eﬁad§60@80?héhenF§F9?§ PFeAR6edlB) mg, vield:

,Stirring for 12 hours. After conpletion of reaction,
98%p.5 M potassiun1dihydrogenphosphate mas added to the

resultant reaction mxture, and t hed wiith eth

acgﬁéﬁeye*ﬂéwr€§MFF§%€!0M§aﬁF§IPaVéF ma§9@dWc§H?F§tbd "H-

ness under reduced ressure f ol | owed

to b
NMR;SQ!Q)H 143ty 5lneahs 03t 1§)oa 1ed? G ro@troggéﬁwmr d,

7=ofRbe BuP 4 T8 Br ofBehehas - HE4Lbr vBd | -2, SH2), 7.14(1x,
ad, 1 g PeoRELal Tant (LBr u on o5y oved By et £ 11 Ag At 1B

J=2§ g two hours. After conpletion of reaction, water was
ed 70 to the resultant reaction m xture, and the
m xture was stirred for one hour. The resultant
m xture was washed with ethyl acetate, and the

rrobSULEA", FAUERUT Y 9o EeE oA et el LRl -
e e XL
%fg?ﬁ%ﬁPn§:§5Q%HO ﬂ%ﬂ AﬁaHéh(%ﬁﬁkth§l§B§aH p@r1&1§€kh5
mg) were dissolved in acetonitrile (700 pL), and then ccoled
to -10°C. Subsequently, carbon tetrachloride (171 pL) and
diiscpropylethylamine (129 uL) were added to the resultant
solution, and the resultant mixture was stirred for 0.5 hours.
Thereafter, dibenzyl phosphite (117 uL) was added to the
mixture, followed by stirring for 12 hours. After completion
of reaction, 0.5 M potassium dihydrogeﬁphosphate was added to
the resultant reaction mixture, and then washed with ethyl
acetate. The resultant organic layer was concentrated to
dryness under reduced pressure, followed by purification by
means of silica gel chromatography employing a
chloroform/methanol system. The thus-purified product was
dissolved in dichloromethane, and bromotrimethyisilane was
added to the resultant solution, followed by stirring at 0°C

for two hours. After completion of reaction, water was added

70



J=2Hz), 7.88(1H, s), 7.89(2H, d, J=8Hz) Production of
nmono- {4-[ (Z) - 2- cyano- 2- ( 3, 4- di met hoxy- phenyl ) -
vi nyl ] - 2- met hoxy- phenyl } phosphate (conmpound 71)
Conpound 7 (111 ng) and 4-(di net hyl am no) pyri dine (5
ng) were dissolved in acetonitrile (700 L), and then
cooled to -10C Subsequently, carbon tetrachloride
(171 L) and diisopropylethylamne (129 L) were added
to thet hespésahtaneacspbutnpntuand ehd Fhesuhightirei weare
was stirred for 0.5 hours. Thereafter, dibenzyl
stiphedphbreopa1zony . wakhadoesitenthanistiwtereas fuddhagediith
by stirring for 12 hours. After conpletion of
ethygaéﬂeﬁﬁteo.snﬂapb@aggsuhtanhyaﬁ@g@hphbgwﬁat@aaa§reeze—
_added to the resultant reaction m xture, and then
drigdshéd Whehekbyhproduget he. tahgckeBUPERAE 6L GAnig, yield:
| ayer was concentrated to dryness under reduced
80%hressure, followed by purification by means of silica
gel chromat ography enpl o inﬁ a_ chl orof or mf met hano|
sygﬁéﬁxY¢ﬁéOWh9§y§Ea#ﬁve§Sp Bidet ™as ¢ df8d¥ritely i Al-
di chl oronet hane, and bronotri net hyl sil ane was added

NMR{ BMERedpest® t h{3Bol 21t i oh; 8§ 6B ovel: by- 86 {+Hi nd, af=92) /
71 for two _hours. After cog?Ietign of reactpon, water

7-2548Hadded TToREhe9 s ul { ant (FBacti on=Rixt ur &; SLALHL ner
i xture stirred one hour. The resultant
J=2ﬁ%$tu?e8§giHma§ edsmP%E5Hetﬁle§é%?bte, and the
resul tant aqueous | ayer was freeze- dried, to thereby
produce the target product (119 ng, yield: 85%. Pale

roffat BRRC Hof C63: 610817 57 CHERRTIR o f  UbhgbE gy BponyL) -
vinZ;:l gg%%ﬂ?tggxﬁgﬁ‘g@i y "oR86 s £ 89 cdFpblana )

Compound 7 (111 mg) and 4-{dimethylamino)pyridine {5
mg) were dissolved in acetonitrile (700 pL), and then cooled
to ~10°C. Subsequently, carbon tetrachioride (171 pL) and
diisopropylethylamine (129 uL) were added to the resultant
solution, and the resultant mixture was stirred for 0.5 hours.
Thereafter, dibenzyl phosphite (117 puL) was added to the
mixture, followed by stirring for 12 hours. After completion
of reaction, 0.5 M potassium dihydrogenphosphate was added to
the resultant reaction mixture, and then washed with ethyl
acetate. The resultant organic layer was concentrated to
dryness under reduced pressure, followed by purification by
means of silica gel chromatography employing a
chloroform/methancl system. The thus-purified product was

dissclved in dichlcromethane, and bromotrimethylsilane was

added to the resultant solution, followed by stirring at 0°C
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7.42(1H, d, J=9Hz), 7.48(1H, dd, J=2, 9Hz), 7.66(1H,
d, J=2Hz), 7.93(1H, s) Production of
N-[ 3-[ 2- cyano- 2- ( 3, 4- di met hoxy- phenyl ) -vinyl] -
phenyl ] - acet am de (conpound 72) Conpound 57 (50 ng)
was acetylated with acetic anhydride and pyridine in
accordance with a customary nethod, to thereby
produce the target product (48 ng, yield: 84%.
forskpghhpyryel |DWEeF ysempket v (E5|Tedgzion, wpley ppy , added
"H NWR (CDC13) 3 2.21(3H, s),3.93(3H s), 3.96(3H,
to ghe Beggitﬁpt geagkdpp) miztysespng, theopgytuyersesy,
.dd, J=2Hz, 9Hz), 7.40(1H, t, J=8Hz), 7.41(1H, s), _
stiprsd( fpr ppg)hopre1(Bie Beeyltam: (irifreress washed with
Producti on of
ethyk) agetsts. dpRet hBRy pREAYLFLS- PAVEBUShOEERE- 35 freeze-

.D-gl ucopyranopsyl ) - phenyl]-acrylonitrile (conmpound 73)
ar 1 BB R cb Ty D R CRABLE 2 Lo oo PERPEFSCARIE) BG, ' Theld:

.pbhosphorochl oridate (256 ng) were dissolved in
856Syridine (2 72 nL), and the resultant solution was

gh%%ﬁéggf ée%”?g%%tégﬁf E3%5%?§§Q%ékﬁ53ﬁﬁw%ﬁiﬁfiﬁﬂl

| 1
NMRéb%gg?éégrgﬁr%i?ﬁﬁ;ﬁ%’g;§§§$R§?'gg?'gﬁfgﬁﬁgﬁgrﬁbhy7°08(lH'
O, FRBEZbur i1 PEGLer Ot ~dEe” aPEELY Vaa ST E) o 9-212),

Ldi ne-gcet.i ¢ aci g,(4.: ol,ve m xture, .and
7 Bhagr OHta0 gy AE aldeadte s REX Y edarPbEr o
7=o59h uthog, fal I Quwed by stirring for two hours. After
co IefloA of réaction, the resultant reaction mxture

was concentrated to dryness under reduced pressure,
followed by purification by neans of silica ge

Pro@iEeBLOgEaR0Y 3- (2-cyano-2- (3, 4-dimethoxy-phenyl) -vinyl] -
phenyl]-acetamide (compound 72) 7
Compound 57 (50 mg) was acetylated with acetic
anhydride and pyridine in accordance with a customary method,
to thereby produce the target product (48 mg, yield: B843%).
Slightly yellow crystals, MS (ESI, m/z }): 323 (MH'), 'H-
NMR (CDClg) d 2.21(3H, s),3.93(3H, s), 3.96(3H, s), 6.92(1H,
d, J=9Hz), 7.14(1H, d, J=2Hz), 7.25(1H, dd, J=2Hz, 9Hz),
7.40(1H, t, J=8Hz), 7.41(1H, s), 7.52(1lH, brd), 7.61(2H, brd),

8.01(1H, brs)

Production of (Z)-2-(3,4-dimethoxyphenyl)-3-[4-(6-phospho-p-
D-glucopyrancsyl) -phenyl]-acrylonitrile (compound 73)
Compound 44 (100 mg) and (2,2,2-trichloroethyl)

phosphorochloridate (256 mg) were dissolved in pyridine (2

12



enpl oyi ng a chl orof or mf net hanol system to thereby
produce the target product (83 ng, yield: 70%. Pale
yel l ow crystals, Ms (ESI, nmz) : 522(WMWH), '"H
NVR( DMSO- d6) 33.80(3H, s), 3.83(3H, s), 4.98(IH d,
J=THz), 7.05(1H, d, J=9Hz), 7.14(2H d, J=9Hz),
7.22(1H, dd, J=2Hz, 9Hz), 7.29(IH d, J=2Hz),
7.85(IH s), 7. 88(2H d, J=9Hz) Production of
nl) supBRotle aerblishs- falptipnovasansipred, for two hours.
di met hoxy- phenyl)-vi nyl ]-phenyl} ester
Aft?Fl€Pﬁ9ﬂ8ﬁﬁﬁﬁ|Gﬁ1§8ﬁF ipBonpbEnae?Y) tebipbaAGtiopIBdxtULe
ng) was suspended in chloroform (10 n.), and
WastFPBPﬁ?FéﬁFﬁ@ Felérﬁpeaﬁdugéﬁrureﬂppsﬁu BESBFEF g néollowed
npl_ex %588 were added_to the_resultant
by §H§&§h§? RON P&IWS@@& By §%FiF?n@e#thFRBaEBHFéphﬁfter
| eti on of reaction, the resultant reactlon
emPFrPgEEHea\AEEl869@@?5{“/5‘%133981 8Yyhe8s ufyerthedirierfied

sure, followed b urification by 73 neans of
profpEF ca oAl RPREogFanG YERPLEGT AGRIC acid 14 ¢ 1)

so1fgpfeis }ng‘éf:?% Csttboyiara 18500Y phRE ParpBuo the
reswiﬁémﬁ(eﬁ&'@} v Sagopieq BYlstiries T%%‘éﬁwadhb&r?
15FE 86(3 90 H
%@pﬁe £ ?f3§%égﬁl (thgh}ésylg@%% regytlon mikture
Ft
was(2§855§% %tg& h§§§ﬁggﬁgﬁka§r[ e?gceﬁogpﬁssure, followed
t
ny Pudbecenysenony deanenyl seguionit theghatlimanl,
emp@BQ%ﬂ? éﬂg ré@gkﬂvhgghgﬂéﬁdgyg@émadggdthgrég§ precduce
resu ant sol uti on,
the target product (83 mg, yvield: 70%).
Pale yellow crystals, MS (ESI, m/z}: 522 {MH"Y, ‘H-
NMR (DMSO-d6) 83.80(3H, s), 3.83(3H,ls), 4,98 (1H, d, J=7Hz),
7.05(1H, d, J=%H=z), 7.14(2H, d, J=9Hz), 7.22(l1H, dd, J=2Hz,

9Hz), 7.29(1H, d, J=2Hz), 7.85(1H, s), 7.88(2H, d, J=9Hz)

Production of sulphoric acid mono-{4-[{Z)-2-cyano-2-(3,4-
dimethoxy-phenyl)-vinyl]-phenyl} ester triethylammonium salt
{compound 74)

Compound 1 (100 mg) was suspended in chlcoroform (10 mL),
and triethylamine (516 ulL) and sulfur trioxide-pyridine
complex (588 mg) were added to the resultant suspension,
followed by stirring for two hours. After completion of
reaction, the resultant reaction mixture was concentrated to

dryness under reduced pressure, followed by purification by
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followed by stirring for 12 hours. The resultant
m xture was concentrated to dryness under reduced
pressure, and the resultant product was dissolved in
water. The resultant solution was washed with ethyl
acetate, and the thus-obtai ned aqueous | ayer was
freeze-dried, to thereby produce the target product
(81 ng, yield: 909 . Pale yellow crystals, M (ESI,
meappzp L s622caNVIENaFRrPLAt AT RDRY DSDP SlBS(BH s)
3.58(3H, s), 3.86(1H, dd, J=6Hz, 12Hz) 4. 01&
chlgroferm/mgthanoly pysteno( A, taersbgH@)—'odeC?o(C B, %aaget
J=2Hz), 6.81(1H, dd, J= 2Hz 9Hz), 6.94(2H, d, J=9Hz),
pr0¢ugé(1ﬁ605wg,7y43@§H °d?) 3=9Hz) Productlon of

% (3, 4-di net hoxy- phe )-3-(2
A epwer%;lpy gémt@r%ﬁw P%e <e‘3§&npauﬁd 7é)6om g Cetls FplE )

L hydrox | group of 2-hy drox% 5-ni trobenzal dehyde 1.00
H-MR briotddet28d My dGse J ZJne@héﬁ%éﬁhoﬁﬁneﬂﬁﬁxyl5HZ

> o5lBesSTuf . 5y Shnelaty TORT0ES ' NelBeSiimit 171, ™
B I M T A M

to condensation in accordance with process B of
(production process 2), to thereby produce (2)-

Pr052ii1%§’i§b§i9 ; e Rt o ERa0 - g PR AgBh—B-
Dmg%E} gy%gﬂﬁsgﬁ%ggﬁ lahgﬁ§p}o§1F£1&§ sodﬁum salt (compound

75 )ethoxynethoxy) 5-ni tro-phenyl ] - acrylonltrlle (200 np)
was subjected to deprotectlon i n accordance with

(p&gﬁg%hrgn 737857y Shvas! AilsRSNSRY RROWGENLNG LRKYe
product 7 ng,
sodium methoxide was added to the resultant solution,
followed by stirring for 12 hours. The resultant mixture was
concentrated to dryness under reduced pressure, and the
resultant product was dissolved in water. The resultant
solution was washed with ethyl acetate, and the thus-cobtained
aqueous layer was freeze-dried, to thereby produce the target
product (81 mg, yield: 90%). |

 Pale yellow crystals, MS (ESI, m/z): 522 (M-2Na+H ), 'H-
NMR {D,0) 63.53(3H, s), 3.58(3H, s), 3.86(1H, dd, J=6Hz, 12Hz),
4.01(iH, m), 4.97(1H, 4, J=7Hz), 6.60(1H, d, J=9Hz), 6.70(1lH

d, J=2Hz), 6.81(1H, dd, J=2Hz, 9Hz), 6.94(2H, d, J=%Hz),

7.06(1H, s), 7,43(2H, d, J=9Hz)

Production of (Z)-2-(3,4-dimethoxy-phenyl)-3~(2-hydroxy-5-

nitro-phenyl)-acrylonitrile (compound 76)
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yield: 55% . Yelloworange crystals, M5 (ESI, nmlz ):
327 (MH), 1H NWR (CDC13) 6 3.95(3H, s), 3.96(3H
s), 6.97(1H, d, J=9Hz), 7.31(1H, d, J=2Hz), 7.32(1H
dd, J=2Hz, 9Hz), 7.49(1H, d, J=9Hz), 7.85(1H, s),
8.38(1H, dd, J=2Hz, 9Hz), 8.49(1H, d, J=2Hz)
Producti on of
(Z&-Z 3, 4- di met hoxy- phenyl) (4-fluoro- 3-
i fhe- %Néﬁyﬁyiaaﬁyw@npﬁrﬁrEYéé@%ﬁcén@lirpbenzaldehyde
4- Fl uor o- 3- ni trobenzal dehyde (507 ) and 4
(1.8Pn8t horgbEK2FRCEPAnPEUES32 ngy Mae @Xyeﬁpéﬁv@athexyl
condensation in accordance with process B of
ChlPE#@éuéPiBﬁ gbré8e§§02ydapeetHéngypﬁpéaeEéOPh@rpaﬁéét1)r
groduct yield: 30%. 75 YeIIom#orang
to h§§ﬁ5wsprw§ue55ﬁn MEY formpslepPHgy Yiﬁ- Nwﬁ gcpciBye
3. H s), 6.95(1H, d
resvliapFrMEH f9r§+&?lg7mgé(§Pﬁ deld™ @l@ﬁEhO§ME?nZY14G€§Hlde
élH dd, J=9Hz, 10%&% 25 to &é
35é @E 1Her dsubjeﬁﬁfd ?Ptfop?S GetiGh of aC ance with
)-2-(3,4-di Xy- phen -h
PrO§ﬁﬁétﬁ09§ BRER Pf%é8PyPSH¥F%P|é Sﬁpﬁﬁﬁ§89§)P¥ﬂguce -

?igogxé?t&8§§g ?Qggqurﬁé éé gptgbﬁglg%ﬁ¥2§ﬂé%k%§9¥9%-
mtaﬁﬁgxﬁgﬁﬂ BEFTaR pFocess (17 Frt h’g%—éey 3P&hocorts chus-
G B o i, o
ethﬁﬁgﬁeggglﬁ?gt %dna(eaucglﬂgﬁg}ﬁt aegyhemm@aw%o%'ﬂ was
subjected to deprotection in accordance with (production
process 3), to thereby produce the target product (87 ng,
yield: 55%).

Yellow-orange crystals, MS (ESI, m/z ): 327 (M-H7), ‘H-
NMR (CDCla) & 3.95(3H, s), 3.96(3H, s), 6.97(1H, d, J=9%H=z),
7.31(1H, 4, J=2Hz), 7.32(1H, dd, J=2H=z, 9HzZ), 7.49(1H, d,

J=9Hz}, 7.85(1H, s), 8.38(1H, dd4, J=2Hz, 9Hz}, 8.49(1H, d,

J=2Hz)

Production of (Z2)-2-(3,4-dimethoxy-phenyi)-3-(4-fluoro-3~
nitro~-phenyl)-acrylonitrile (compound 77)
4-Fluoro-3-nitrobenzaldehyde (507 mg) and 3,4-
dimethoxybenzyl cyanide (532 mg) were subjected to
condensation in accordance with process B of (production
process 2}, to thereby produce the target product (485 mg,

yield: 30%).
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process 2), to thereby produce
(2)-3-[3, 4-di net hoxy-5-(2-
nmet hoxyet hoxynet hoxy) - phenyl ] - 2- ( 3, 4- di met hoxy- phenyl)
- acrylonitrile (1.60 g, yield: 71%. The
t hus- produced (2) - 3-
[ 3, 4- di net hoxy-5- (2- met hoxyet hoxynet hoxy) - phenyl ] -2-(3
4- di met hoxy- phenyl acrylonltrlle él.GOm?g was
s UBg bLeeTOF 19 €le¥ b8 B2l § orl$ n(BSEor@lack -
(production process 3), to thereby produce the target
NMR p(@Ritict) ©03745d3Hyi el d: 358@)3HSIEghtﬁy9§éﬂH®wd, J=9Hz),
- crystals, M5 (APCl, niz):342( M—rgﬁ_fi NVR( CDCl%B
7. 1% [93(BH, Jsszz)ey 95(3H 115) , ddsf 9%“( » s3H233, oB(HH H:s)s)r
92(1H, d, J= QFEL 6. 97 J=2Hz 7. 13(1
7. 41]&1%)01&,7 A, HeHz )= 28 9114:2)8 - 32 bEHA) ﬂezﬁzf} dd,
7.29(1H, s) 76 Production of
J=2}zz - H%B, 4- di met hoxy- phenyl ) - 3- ( 4- hydr oxy- 3, 5-
d|nethoxy-phenyl)-acrylonitriIe (conpound 79) The
hydr oxyl group of 4- hydr oxy- 3, 5- di net hoxybenzal dehyde
g) was

Prodi HERS b alg e T rEhe e ey L} T a4 5

dlm%%émif%gfﬁ#*?%iﬁ%l%r@oﬁﬁrslé% Aégﬁggﬁibé? Pant VM Tor m
4- 2.23
T8O B BRS el GrotR oRb e Tty A Sance o Uh

dim {%ﬁ%&se?%ﬁi%éﬁ%ggug hggﬁ%ﬁrﬁggﬁéro%écﬁéﬁtﬁyrﬁgy of 2-
metﬁ@% hc% 8%?@&’1}1’21 h(glzf%%rfggn)/ée % 16" %g e d%?éi‘&é&%’cé’ heiwh)

%@E@tf%ﬁ ﬁ%ge%g)%5 neth%??%?%%k@ et %iy eny ?rm E -40
g, gél%lﬁl gt DXy Igibg%s)ulac%fﬂ‘é ofiM fﬂdﬁn (G 35 9)) WRSY 3, 4-

Jjected to rotection in accordance wt
dimé PhOHAGEH OP1 PEPEESSe 3)1.6® ¢) were subjected to

lH_

condensation in accordance‘with process A of (production
process 2), to thereby produce (Z}-3-[3,4-dimethoxy-5-(2-
methoxyethoxymethoxy) —-phenyl]-2- (3, 4-dimethoxy-phenyl) -
acrylonitrile (1.60 g, yield: 71%). The thus-produced (2)-3-
[3, 4-dimethoxy~5~ (2~methoxyethoxymethoxy)-phenyl]-2- (3, 4-
dimethoxy-phenyl)-acrylonitrile (1.60 g) was subjected to
deprotection in accordance with {production process 3), to

thereby produce the target product (0.74 g, yield: 56%).

o\

Slightly vellow crystals, MS (APCI, m/z):342 (MH"), 'H-
NMR (CDCls) 83.93(3H, s), 3.95(3H, s), 3.96(3H, s), 3.98(3H,
s), 6.92(1H, d, J=9Hz), 6.97(1H, d, J=2Hz), 7.13(1H, d,
J=2Hz), 7.24(1H, dd, J=2Hz, 9Hz), 7.27(1H, d, J=2Hz), 7.29(1lH

s)
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t hereby produce the target product (0.25 g, yield:
90% . Slightly yellow crystals, Ms (APCI
mz):342(MH ), 'H NMR(CDC1l3) 53.93(3H, s), 3.97(3H
s), 3.97(6H, s), 6.92(1H, d, J=9Hz), 7.13(1H, d,
J=2Hz), 7.22(2H, s), 7.24(1H, dd, J=2Hz, 9Hz),
7.32(1H, s) Exanple 2: Establishnment of
SN- 38-resistant A549 cell line Human non-small cel
| ung cancer A549 cell line was subcultured at 5% C02
and 37C by use of a Ham's F-12 nmedium containing 10%
Pro@gpstienool) nE) ok -pénfciingihogkdrenyd) ne-éf—hydroxy-3, 5-
_ streptonycin glowaBS/Hanls F-12) SN 38-resistant A549
dimgghpxy7rhepws ) nereysenétrédebyceibeunturPhg t he A549
cell linein a mnmediumfor two nonths while the
coRbenbydrrsn loprsNr38t dohSrR8d Pn>Che nedi um was
increased in a stepwise manner (4 to 10 ng/nl)
dlmsabgéqb@ﬁﬁﬁ}dehméerégurlflaae @Nssgr%§f:§ﬁ§ngy BB290&efr
lines were subjected to clonlng means of I|n1t|n
metEPW?FBﬁXY%tPHér ebycestgpllish srﬁx/ ¢PoAedoEReRge Wit
resi stant A549 ceII i nes %A549/SN- 8 lto GEM_gx g
(produghi PRaREBFEEFUG) seﬁg|Fh FEYYt BEPIBFeAsRo) &N Sgrm (- 40

5 Fenbrandial1  fe veeile ﬁ@%&mﬁ%ﬁ§mﬁ%3*
dim%%aka%@gzxifdfﬁﬁi'ﬁtsé‘?ér I B FonBast el et g ar 5%
congRRp ERRBBY By AGCTRC iﬁ&ﬁlﬁ%ﬁﬁiﬁ%?cs% ?@%“Eio%dﬁct%n
oroBG8Sc8Y Rl S8 PRY HEOHAREs. AT Pl CanararFaR g 2 (2o
metgggygghggypggﬁgxgzFpﬁgngﬁ !b@?b?4Cs&h§tﬂ@§ycgﬂe£9Q.by
acrylonitrile (3.53 g, yield: 65%). The thus-produced (Z)-3-
[3,5—dimethoxy~4—(2~methoxyethoxymethoxy}fphenyl]—2—(3,4—
dimethoxy-phenyl)-acrylonitrile (0.35 g) was subjeéted to
deprotection in accordance with (production process 3), to
thereby produce the target product (0.25 g, yield: 90%).
Slightly yellow crystals, MS (APCI, m/z):342 (MH'), 'H-
NMR (CDCls) 63.93(3H, s), 3.97(3H, s), 3.87(6H, s), 6.92(1H, d,
J=9Hz), 7.13(1H, d, J=2Hz), 7.22(2H, s), 7.24{(1H, dd, J=2Hz,

9Hz), 7.32(1H, s)

Example 2: Establishment of SN-38-resistant A542 cell line
Human non-small cell lung cancer A549 cell line was
subcultured at 5% CQO, and 37°C by use of a Ham’s F-12 medium

containing 10% FBS, 100 U/mL of penicillin, and 100 pg/mL of

streptomycin (10% FBS/Ham’s F-12). SN-38-resistant A549 cell
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counting reagent [TetraCol or ONE (trade nane), product

of Sei kagaku Corporation] according to the attached

instruction manual. Table 2 and Fig. 1 show the

sensitivities of the A549 cell line and the six

A549/ SN-38 cell lines to various anticancer drugs.

"I Cso" corresponds to the concentration of an

anti cancer drug required for 50% i nhibition of cel
lingpowieke seRerhefveyrsybstahesing| GBe Ps48bfaiheding in 2

dividing the ICso for_an A549/SN-38 cell line by _the
mediwsofpsr tWRenpBibscehilel the. cypecpEeatérnt A€ PRI 4B ve

resi stance val ue, the higher 78 the |evel of acquired
contadngrapbetNThBeALUY/ SRSIBNEERASPANEE 2eshFBPieg manner (4

articularly strong resistance to SN 38

a
to taﬁéﬁweneguwﬁwﬁ%%yedmﬁ Sttt aants. Sﬁ]’aﬁ ergsistant
Anti cancer A549 A549/SN-38 dru | C50
A54PgPﬁEl(ﬁ%P8§|V@r?e§P§B§ﬁE§ vEPug}O§ND§8b® Be3ns. ©2
10 0.13 0.10 0.10 . 0.10. (9.2 .
11me?l?y @?lﬁflopacFPt5§8F65Y0625g§& ég) éXoié é 61§N—38‘

res{alaft o4gosrie o3 3550 15558/ 185 15e8°57 (}02)(0 3)

(1.0) (1.9) (4.0) (2.7) (1.1) Cisplatin 18.6 15.1 16.
15.1°17.0 15.9 16.8 (0. 8) (o 9) (o 8) (0.9) (0.9)

Exa&gl 5A§%E%588%%CEE & 1 51t Vlty % s%'g% £5Z9}S§~38
cell line

The A549 cell line or each of the A549/3N-38-1 to 6 was
suspended in 10% FBS/Ham’s F-12, and the resultant suspension
was inoculated into a 96-well microplate, followed by
culturing at 5% CO, and 37°C overnight. Thereafter, a
solution of an anticancer drug in 10% FBS/Ham’s F-12 (50 uL)
was added to each of the wells, followed by culturing at 5%
Coé and 37°C for 48 hours. After completion of culturing, the
number of viable cells was counted by use of a viable cell
counting reagent [TetraColor ONE (trade name}, product of
Seikagaku Corporation] according to the attached instruction
manual. Table 2 and Fig. 1 show the sensitivities of the
A549 cell line and the six A549/SN-38 c¢ell lines to various
anticancer drugs. “ICss” corresponds to the concentration of
an anticancer drug required for 50% inhibition of cell growth.
“Relative resistance value” is obtained by dividing the ICsq
for an A549/SN-38 cell line by the ICso for the A549 cell

iine. The greater the relative resistance value, the higher
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(2.0) (0.6) (0.3) (0.4) (0.8) (0.5) Centitabine
0. 0090 0.0039 0.0053 0.0040 0.0032 0.0040 0.0040
(0.4) (0.6) (0.4) (0.4) (0.4) (0.4) Doxorubicin 0.10
0.19 0.14 0.12 0.22 0.057 0.049 (1.9) (1.4) (1.3
(2.3) (0.6) (0.5 Mtomycin C0.11 0.13 0.11 0.0029
0.15 0.11 0.047 (1.2) (1.1) (0.3) (1.4) (1.0 (0.4
Exanpl e 4: RT-PCR anal ysis of A549/SN-38 cell linge ,
theRieper fds2pEpispredcraptanaryzi e thel dipiesdienl bilines
MRNA of a drug_transporter in the A549 cell line, the
exhipitedspor Scaasdl| SErABY, TaRdShanaR bPealr38amber
. MCF-7 cell line, which is known to express BCRP. The
nitpgeRErRNA, WiE1CExEF8cBEAPT FBRFEEPESSY use of an RNA
extraction reagent [ISOGEN (trade nane), product of
Ni ppon CGene Co., Ltd.], and RT-PCR was perforned by
use of an RT- PCR reagent [Ready To Go .RT-PCR Beads
(t *a8denane), product of Amersham pharmacia bi ot ech]
Arey rmal_cycler [iCycler ((rade rrane) product 79
ofd%%a%éﬁD] d&dSr ding to the attadkeP ASREtFRict i on

manu (t ot al Rl\lA—G—S—-gﬁ—j‘h-e—r-esyl—t-a-n-t—PeR—pf-gdtrct—

gel and théﬁ:-“fo ST ng wth ethidium br on de,
fol | oned by (@etlédtiiven ‘—’Wl@%ncﬁf V& l€ansi | | umi nat or .
SN- flﬁn addltl on0 Pé%l -t?nge2 RT-PER wad - 1gerf(9rh%d b9 e of-10
| -time z%%ent”[ é*(BR((%' en (RIIPCR!7-7) - (7-4)

PecRgageht s (twaa%%a#;i ﬁﬁrg g of |P ok gffeogﬂs b

and .a seque dete
ETORe% ld prog ¥ of ( |gsy % cgydln Ao 1)
clqﬁﬁ%ﬁﬂtFaCheq Fnstrygﬁjon ﬂ?@ualqﬁ Qr qﬁ@”&'ta§5W§ 16.8
_ nalysis (total RNA;3Q)1 0.5y (0.8) (0.9) (0.9) (0.9)
5-Fluorouracil 2.1 4.3 1.3 0.69 0.91 1.7 1.0
(2.0) (0.6) (0.3) (0.4) (0.8) (0.5)
Gemcitabine 0.0090 0.0039 0.0053 0.0040 0.0032 0.0040 0.0040
(0.4) (0.6) (0.4) (0.4) (0.4) (0.4)
Doxorubicin 0.10 0.19 0.14 0.12 0.22 0.057 0.049
(1.9) (1.4) (1.3) (2.3) (0.6) (0.5)
Mitomycin C 0.11 0.13 0.11 0.0029 0.15 0.11 0.047
(1.2) (1.1) (0.3) (1.4) (1.0) (0.4)

Example 4: RT-PCR analysis of A549/SN-38 cell line

RT-PCR was performed for analyzing the expression of
mRNA of a drug transporter in the AS549 cell line, the six
A549/SN-38 cell lines, and human breast cancer MCF-7 cell
line, which is kﬁown to express BCRP. The total RNA was
extracted from cells by use cof an RNA extraction reagent
[ISOGEN (trade name), product cof Nippon Gene Co., Ltd.], and
RT-PCR was performed by use of an RT-PCR reagent [Ready To Go
RT-PCR Beads (trade ﬁame), product of Amersham pharmacia

biotech] and a thermal cycler [iCycler (trade mane), product
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g). PCR primers corresponding to BCRP, MDRLl, MRP1,
MRP2, MRP3, and G3PDH (endogenous control gene) were
designed on the basis of the foll ow ng known mRNA
base sequences (accession Nos. AF098951, AF016535,
L05628, U63970, AF009670, and MB3197), respectively.
Fig. 2 shows the results of the RT-PCR, and Fig. 3
shows the results of the real-time RT-PCR  Expression

of BIOBRRP! wasceefhrfabPythacathgelefniBfFFreRElignxmanual
A549/ SN- 38 cell lines, as conpared with the case of

(tothé RBAY Ocbl K9l i nelhd rreontraast | PGRO iqiildt oga subjected
di fference was observed in the |evel of expression of

Lo pipotrombBeEesibsbyatee P§ Sk 3garghechels anéotaeBCRP
substrate betmeen the A549 cell line and t

stappiogont 88 BERLALEReBroREERWNEPELONB ?Vgﬁ???ﬁgth by use
di fference was observed in_ the |evel of expreSS|on of

of ?hEr%FﬁéiFlBPa@aFPénspTd?taéil%“bjé%%el’r?%]het%%%@ cpeqﬁ‘ was

Line and t he A549/SN—3§ cell lines. These re

Per%ﬁ@%@t by haFegeRPA| SeRhvbEVEdRTAEtRer SRAEFREN EFBﬁrﬁﬁeen
resi stance, nmechani.sm of the A549/ SN- 38

RI- %?‘o%@ﬁggﬁchzgﬁﬁ%enﬁe CRP‘éﬂéP(jEu : %E%Bi‘é%&iu ghOGVStems]

and, ?naeé'?ﬁnfgggaﬁsﬁti%gf ruslE %Eﬁ%is%ﬁf%ﬁcf?ég?& EF568) hame)
prod Ol T e bRl E b sk EORR T L EEpr i EPES O 2h8 B g phea
mslfﬁgtr@ﬁ siidisd gél 805 oL pestern blotLing, andun. o 1

I Ssonerase- y was asis o

O ] SR EBELT YShcnd L B0 s,
o A
the aﬂéé ganger tﬁlé Ugo @EGMngakﬁgwh NnARA Y SBE seqguences
(accession Nos. AF(098951, AF016535, L05628, U63970, AF009670,
and M33197), respectively. Fig. 2 shows the results of the
RT-PCR, and Fig. 3 shows the results of the reai-time RT-PCR.
Expression of BCRP was remarkably increased in all the six
A549/8SN-38 cell lines, as compared with the case of the A549
cell line. In contrast, no significant difference was
‘observed in the level of expression of MRPZ (whose substrate
ls SN-38, which is also a BCRP substrate) between the AL49
cell line and the A549/SN-38 cell lines. Meanwhile, no
significant difference was cobserved in the level of
expression of the other drug transporters between the A549
cell line and the A549/SN-38 cell lines. These results
suggest that BCRP is involved in the anticancer drug

resistance mechanism of the A549/SN-38 cell lines. Through
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38 cell line The A549 cell line or the A549/ SN 38-4

cell line (4 x 106 cells/n) was suspended in 10%

FBS/ RPM 1640 (1 nmi), and an SN-38 DMSO solution (1 L

final concentration: 300 ng/nL) was added to the

resul tant suspension, followed by incubation at 37C

for 60 mnutes. Thereafter, centrifugation was

performed (2C, 1,400 x g, 1 mn), and the resultant
thesaperaaRdnPCRasnatypved. ekpeespdbbrdo PBBCR&SwaddEéduhd in

the thus-precipitated cells, and the cells were
therksuspehdedstt heneeh, MEBHV onedl byivent rid uaddioio 2Q the

1,400 x g, 1 mn) for washing of the cells. This
studashi ny prpredaienwas ther #benedengabnedf grlipwedabgporters,

addition of PBS (375 L) and sonication of the cells.
expTesshenr e§urtnnisewkrasenicaterolgenpansk-{375BE} -andBax,

10% zinc sulfate solution (15 M.) were added, and the
or IeBulvastshudiedebwaseghsrobdyesberowetlobying, and

centrifugation (2C, 12,500 x 5 mn) and collection
topeisemeraseslipeFharahy. W¢ﬁeS¥H3ée@oPne hedbaaper aat BNA

was dispensed in a white 96-well mcroplate for
relprgbiescepectiatendianevermasiaieiie20rl b tgineghglata

then the ambunts of SN-38 and an SN-38-gl ucuronide
suggsRtalfellfh FH§S§UE§PES%Bﬁtaﬁﬁrénvﬁé§§ﬁréﬂ E?euéﬁtéFancer

a mcroplate fluoronmeter [ SPECTRA ya ,
drugt fg8éShanes, mEFBEEéFmonNEP%c%Pé? §Ev?ée§?1ESRF§8§-

excitation wavel ength 380 nm em ssion wavel ength 560

nm SN 38-gl ucuroni de: excitation wavel ength 370 nm

Exaﬁﬁfs%@”momfra&%ﬂﬁﬁ‘%&ngs i Forogr: SR Angsh Rgsy-
38 % Eu;onl is clear fromthe results shown in
?S he anount of SN—

The A549 cell line or the A549/5SN-38-4 cell line (4 x

10° cells/mL) was suspended in 10% FBS/RPMI1640 (1 mL}, and

an SN-38 DMSO solution (1 uL, final concentration: 300 ng/mL)

was added to the resultant suspension, followed by incubation
at 37°C for 60 minutes. Thereafter, centrifugation was

performed (2°C, 1,400 x g, 1 min), and the resultant

supernatant was removed. Ice-cocled PBS was added to the
thus-precipitated cells, and the cells were resuspended

therein, followed by centrifugation (2°C, 1,400 x g, 1 min)

for washing of the cells. This washing procedure was

performed again, followed by addition of PBS (375 uL) and

sonication of the cells. To the resultant cell scnicate,

methanol (375 pL) and 10% zinc sulfate solution (15 uL) were

added, and the resultant mixture was stirred, followed by

centrifugation (2°C, 12,500 x g, 5 min) and collection of the
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38 accunul ated in the A549/SN-38-4 cell line is about
1/5 that of SN-38 accunulated in the A549 cell |ine.
The results support that BCRP is involved in the
anti cancer drug resistance nechani smof the

A549/ SN-38 cell lines. In contrast, virtually no
SN- 38- gl ucuroni de was detected in both the A549 cel
line and the A549/SN-38-4 cell line, indicating that

sup gt netamhi daiheomh@mlhamd/@dlpamat@ramtwaﬁam@p@mﬁgi
resi stance nechani sm Exanple 6: Effect of
a whli phed§teclyInhcropl ateefovafl wer¢pcenver tohemelty
anti cancer drug resistance of A549/SN-38-4 cell |ine
meadimecméfiect200 a/wephenydrdryhemi the | @ncenivatf v@éNohs and
BCRP- nedi at ed anti cancer drug resistance was studi ed
an Y- 38egluturdrel deneen tuiged ahie eFhASHUP SR BBaRL cegre
l'ine, which had acquired anticancer drug resistance
mea shredighy BGRP ek pr a85¢opp] abe ThEuanematetinjSEBRERR &9
cell line or the A549/SN-38-4 cell_|ine was suspended
GEMINI 1090 FBSEdRmMmanE: 1 20re@dct hel rdelpeahtr RBe¥hepsi opSN-38:
was i noculated into a 96-wel | n1crop|ate foll owed by
exctia t e g B8 1 80g o 23 8A 7 CeByes Apghvayelgngp 560 nm; SN-
cells/50 L/well). Thereafter, a 10% FBS/ Haml s F:
38-gbrgaronides SEFitabhen, ‘ﬁ‘i‘lﬁ%l%n‘é%h%ﬁ?l ARy y?lah?%%we

wavehehSER {H0 T | SCO1 BhPEREY BYLCEbREarFhg SRUS% b

int fhe AbeT 6FoUPabTEiel PE NS  Rouhtob By hegurapidd: as
15 QiR T ARGtRS CRONCEnEPerPobt Bfoth SOLATLRUEAL e o
36 SLENRIYARSAYI RnLhLt Ao derl yaLhveal fompaund, Lokl 1/
that of SN-38 accumulated in the A549 cell line. The results
support that BCRP is invelved in the anticancer drug
resistance mechanism of the A549/SN—38 cell lines. 1In
contrast, virtuélly no SN-38-glucuronide was detected in both
the A549 cell line and the A549/SN-38-4 cell line, indicating

that glucuronidation is not involved in the anticancer drug

resistance mechanism.

Example 6: Effect of diphenylacrylonitrile derivative in
overcoming anticancer drug resistance of A549/3N-38-4 cell
liine

The effect of a diphenylacrylonitrile derivative on
BCRP-mediated anticancer drug resistance was studiéd by use
of the human lung cancer A549/SN-38-4 cell line, which had

acquired anticancer drug resistance through BCRP expression.
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m t oxantrone resi stance, and Table 3 shows the SN- 38
resi stance overcom ng effect of each of the tested
di phenyl acrylonitrile derivatives, which is
represented by EC50. "EC50" corresponds to the
concentration of a diphenylacrylonitrile derivative
requi red for 50% reduction of the relative resistance
value. The relative resistance value is obtained by
Thedhynginnd unige cROS@r( A549, celd 1dokcont the Svp48Y Siim38-4 cell
anti cancer drug required for 50% inhibition of cel
lingr vitshsusipended AB4GPSNTBS/Hagdls| H-ilge pd tthe resgltant
for the A549 cell line. The greater the relative
suspegisgoan e sy angen lafedhiigirer at RéWeldl mégicrapd@iticed followed
resi stance. The results reveal that each of the
by duphemingcey &% CO:1 enddei & atvemsi@xhi 67 ts Wt eatls/50
ef fect of overconming the SN-38 resistance or
uL/miefldxant Foacea&sest anck0df FBRLHABL9/ Smlzssalubeon (25 pL)
| ine. When the concentration of the
condpdRdigl dc QHhenyliace vderivatilee %H@%‘&%%q [f&l-38 or
range such that_ the der|vat|ve over cqomes the
mltgﬁ@p&éﬁ%@%V@ﬁh@dﬂggigphﬁég iof Lhe wells, followed by
concentration-dependent manner, the

Cul(’ﬂfuﬁﬁélrgyla&cr%%l &Rt ARFe3dYr i (oK 142 hitse dddemerompletion
of %%& NF%% mﬁ@é@ﬁ' Qﬁéé%A%H% #@éﬁﬁgg'ang§b§PUFﬁ§¥iFﬁbuse
or SRREERIT T LBty S i,
naripdd T E5LSt 81SE 0L cpncer ccell sy e TaBbfo, REVYBH crs1c
derivative (compound 1) in overcoming SN-38 resistance or
mitoxantrone resistance, and Table 3 shows the SN-38
resistancé overcoming effect of each of the tested
diphenylacrylonitrile derivatives, which is represented by
ECs0. “ECs” corresponds to the concentration of a
diphenylacrylonitrile derivative reéuired for 50% reduction
of the relative resistance value. The relative resistance
value is obtained by dividing the ICsy (i.e., the
concentration of an anticancer drug required for 50%
inhibition of cell growth) for the A549/SN-38-4 cell line by
the ICsq for the A549 cell line. The greater the relative
resistance value, the higher the level of acguired resistance.
The results reveal that each of the diphenylacrylonitrile
derivatives exhibits potent effect of overcoming the SN-38

resistance or mitoxantrone resistance of the A549/SN-38-4

cell line. When the concentration of the
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EC50 (g/m,) 1 0.051 2 0.41 3 0.020 4 0.079 5
0.021 6 0.098 7 0.025 8 0.035 9 0.028 10 0.023

11 0.047 12 0.28 13 0.013 14 0.047 15 0.023 16
0.098 17 0.018 18 0.0063 19 0.019 20 0.053 21
0.022 22 0.022 23 0.048 24 0.0073 25 < 0.005 26 <
0.005 27 0.047

diphenylacrylonitrile derivative falls within the range such
that the derivative overcomes the anticancer drug resistance
in a concentration-dependent manner, the
diphenylacrylonitrile derivative per se does not affect
growth of the A549 cell line and the A549/SN-38-4 cell line.
The results suggest that the diphenylacrylonitrile derivative
of the present invention inhibits BCRP, and overcomes the

anticancer drug resistance of cancer cells.
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28 0.011 29 0.10 30 0.041 31 0.015 32 0.15 33
0.019 34 0.079 35 0.37 36 0.20 37 0.085 38 0.037
39 0.027 40 0.15 41 0.041 42 0.038 43 0.12 85 44
0.024 45 0.13 46 0.58 47 0.053 48 0.013 49 0.20
50 0.094 51 0.045 52 0.024 53 0.048 54 0.26

Table 3

Compound Resistance
overcoming effect

ECss (pg/mL)

1 0.051
2 0.41
3 0.020
4 0.079
5 0.021
6 0.098
7 0.025
8 0.035
) 0.028
10 0.023
11 G.047
12 0.28
13 0.013
14 0.047
15 0.023
16 0.098
17 0.018
18 0.0063
1% 0.019
20 0.053
21 0.022
22 0.022
23 0.048
24 0.0073
25 < 0.005
25 < 0.005
27 0.047
28 0.011
29 c.10
30 0.041
31 0.015
32 0.15
33 0.01¢9
34 0.079
35 0.37
36 0.20
37 0.085
38 0.037
38 0.027
40 0.15
41 0.041
42 0.038
43 0.12
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55 0.015 56 0.016 57 0.037 58 0.033 59 0.043 60

0.064 61 O.

66 0.71 67

024 62 0.11 63 0.024 64 0.010 65 0.20
0.065 68 0.048 69 0.13 70 0.24 71 0.29

72 0.028 73 1.0 74 >1.0 75 >1.0 76 0.82 77 0.30
78 0.053 79 0.017 Exanple 7: Effect of
di phenyl acrylonitrile derivative in enhancing

sensitivity
effect of a

of MCF-7 cell line to anticancer drug The
di phenyl acrylonitrile derivative on the

44
45
46
47
48
49
50
51
52
53
54
55
56
57
58
59
60
61
62
63
64
65
66

67 -

68
69
70
71
72
73
74
75
76
77
78
79

OO OO VVEOOODOODODODOOOOOODOOOOO0OOOo0O0OO00O oo o oo o

.024
.13
.58
.053
.013
.20
.094
.045
.024
.048
.26
.015
.016
.037
.033
.043
.064
.024
.11
024
.010
.20
.71
.065
.048
.13
.24
.29
.028

1.0
1.0

.82
.30
.053
.017

Example 7: Effect of diphenylacrylonitrile derivative in

enhancing sensitivity of MCF-7 cell line to anticancer drug

sensitivity of cancer cells to an anticancer drug was studied

by use of human breast cancer MCF-7 cell line, which is known

The effect of a diphenylacrylonitrile derivative on the
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sensitivity of cancer cells to an anticancer drug was
studied by use of human breast cancer MCF-7 cel
line, which is known 86 to express BCRP (Bl ood 99,
3763-3770 (2002)). The MCF-7 cell 1ine was suspended
in 10% FBS/ RPM 1640, and the resultant suspension was
i nocul ated into a 96-wel | nicroplate foll owed by
culturing at 5% 002 and 37C over ni 3 x 103
to @éprgﬁsoBCﬁfMéBﬂpodTﬁéveéﬂﬁér373052299 om-of The MCF-7 cell
di phenyl acrylonitrile derivative and SN-38 in 10%
linppwaRPRHEB2DdEA5 10) 1RGs FREABAMLS 648acRngf thRe rREMLEant
followed by culturing at 5% CO2 and_37C,  for _48 hours.
SUSRPRERCBONBEeLPERUSALEM] £0EPNG, PhEeddnBarreplafrabfellowead
cells was counted by use of TetraCol or ONE acgording
by tyltheiagt athéd@ FRstandt3 o marmumligitani® 4 1$horslls/ 50
change in the sensitivity of the MCF-7 cell line to
HL/BR133. wHiekezhiege 2isotdsed bY ra dlphenylacrylonltrlle
dlphenylacrylonltrlle derivati ve, | Cso
derivagivet padcSNcaft int L8R BBSERPNE 1|6é@fU| ﬁédu%r wggoypdded to
i nhi bition of cell romﬁhg The results reveal that
cacBafh &F¢ vRélfestedlarphe Vl§§#§P6ﬁpﬂr?¢e5@eFPVa%m@e§7 ¢
sensitiv line to

forg%g:ggﬁ%ﬁgﬂg?ﬁgerC%?%%L?gh??d%Po?&$£grlngllthe number of
VIaE;%gzgibaCf ﬁQEB%ﬁé fe §5§¥?ié¥eﬁﬁ§ﬁe§glpﬁe5§%.@gcordlng

nsi IVI con entratlon dep d
BRaransPehEa) andrFRPEERL, RbhR PEROEL  4TRIONE oA dge in

theaégﬁgﬁtlgg‘ﬁp‘ Eﬁoﬁhghﬁﬁw £e§S! 115' ”%PGESr 3883 h&%h ghange

est t enylacrylonltrl erlva e

is EQSs@BeB ! ?ﬁﬁ@hggrﬁcrgﬂ}&sﬂ'&i1@%’8»:1@%@1@@'“3%&‘33?%29f

sensitiv ty 0 can C to an anti cancer
ICss (i.e., the concentration of SN-38 required for 50%

inhibition of cell growth). The results reveal that each of
the tested diphenylacrylonitrile derivatives enhances the
sensitivity of the MCF-7 cell line to SN-38. When the
concentration of the diphenylacrylonitrile derivative fails
within the range such that the derivative enhances the 3SN-38
sensitivity in a concentration-dependent manner, the
diphenylacrylonitrile derivative per se does not affect
'growth of the MCF-7 cell line. The results suggesi that the
diphenylacrylonitrile derivative of the present invention
inhibits BCRP, and enhances the sensitivity of cancer cells

to an anticancer drug.
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Tabl e 4 Conpound Conpound concentration (g/m,) 0 0.1
1.0 SN-38: IC50 (g/m,) 1 0.021 0.010 0.0048 3 0.012
0.011 0.0026 4 0.011 0.0083 0.0023 5 0.014 0.015
0.0042 6 0.020 0.015 0.010 7 0.017 0.013 0.0041 8
0.022 0.026 0.010 9 0.027 0.012 0.0060 11 0.012
0.0032 0.0032 13 0.016 0.0066 0.0058 Exanple 8:
Ef f ect of di phenylacrylonitrile derivative in
ovgﬁ@éﬁlﬁg antlcancer dr ug reS|stance of human BCRP
e_VouUse

cell line (P§88/BCRP er |Dn& abt ai ned f Lo
Yoshi kazu Sggia®t olcihe Gamiar Chenot her apy Center of
Japanese Fougndation for CapnceroResearch) vaso04s
suspended i ngl@Ye FBS/ RPM 1640311and the resubbast
suspensi on wgsghpocul ated phnpega 96-wel | pigpopl ate
(1 x 109 cel )s43Q L/iwell). OTbggeafter a gohyibon of
a di phenyl acpylhggitrile der va 5 and SN;3§;hn 10%
FBS/ RPNl 1640 -L) was ad/ﬁ each of bh yel I's,
ring at 59 and 37C fog g% hour s.
g

(
fol |l oned by g 5
After conpl et -8a%of culturlﬁg §he nunber
Q@ aCDIor CNE ae

0.016 0.0066 0.0058

bl e
cells was co@npéa by use of T d|ng

lto the

P PO oo & W
W

Example 8: Effect of diphenylacrylonitrile derivative in
overcoming anticancer drug resistance of human BCRP
transduced mouse leukemia P388 cell line

Mouse leukemia P388 cell line or human BCRP transduced
P388 cell line {P388/BCRP cell line, obtained from Yoshikazu
Sugimoto, The Cancer Chemotherapy Center of Japanese
Foundation for Cancer Research)} was suspended in 10%
FBS/RPMI1640, and the resultant suspension was inoculated
into a 96-well microplate (1 x 10° cells/50 pL/well).
Thereafter, a solution of a diphenylacrylonitrile derivative
and SN-38 in 10% FBRS/RPNI1640 {25 uL) was added to each of
the wells, followed by culturing at 5% CO, and 37°C for 48
hours. After completion of culturing, the number of viable
cells was counted by use of TetraColor ONE according to the
attached instruction manual. The results are shown in Fig. 6.
Each of the tested diphenylacrylonitrile derivatives

exhibited potent effect of overcoming the SN-38 resistance of
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attached instruction manual. The results are shown in
Fig. 6. Each of the tested di phenylacrylonitrile
derivatives exhibited potent effect of overcom ng the

SN- 38 resistance of 88 the P388/BCRP cell line. In
contrast, the diphenylacrylonitrile derivative did
not affect the sensitivity of the P388 cell line to

SN-38. The results denobnstrate that the
thedPBRENPLREY ¢RéAi Linke dERiGakiv@sbf tm% present

I nvention has BCRP-inhibiting effect. Exanple 9:
dipkpngdecsy lanphenyradeyisativel 8ideppapitfecsnthe
mul ti drug resistance of MES-SA/ Dx5 cell |ine Human

sengiEivaéYcahcEReVESS8ACEeL| LinRe tor SNESSSA The rewplts

i ne which had acquired nmultidrug resistance through
dem@ﬁ@Fé%E?e§§?§nt8ﬁ ﬁlﬁh§886ﬁ§F§ﬂﬁnE€§ﬁé§rdR§évaESV9 of the

4091- 4096 (1985)] was suspended in 10% FBS/ DVEM and
preggetr dBUPRAAPT Eé§p§§§?ﬁﬁnﬁé§ltﬁ6§uPgﬁéﬁtlnto a

96-well mcroplate, followed by culturing at-5% CO2

and 37C overnight (3 x 103 cells/50 L/well).

fter, a solutio henyl acrylonitril e

Th
Exaggipyat| GEEEAY ascpﬁpgﬁewlﬁﬁry OREBS PRLRPL28°L) Vhas™
h of t | Lowed by cul t t
mul?égéeﬁ LR T8 0n0e pROURRLER Dk RIS PYeC LT 19 @
t th bl 1. b
o ek fen FRaRer Mol B e iR T SENTRY oS

Tabl t he effect of_,each

celg RO IR TRANA L cclRPES Fd t??§ﬁg P st sl afreocnEndn
ovelUkbEICU9 peBistae8 by Use  of (ECHE. BER0 45, 4091-409¢

correspon entra

asBARIPASSLYLEILLE L8 7 WABHR S T o 50
susheadhibs LeyeahsduihatqigRot Begs-well microplate, followed
by culturing at 5% CO, and 37°C overnight (3 x 10> cells/50
pL/well) . Thereafter, a sclution of a diphenylacrylonitrile
derivative and paclitaxel in 10% FBS/DMEM (25 uL) was added
to each of the wells, followed by culturing at 5% CO; and
37°C for 48 hours. After completion of culturing, the number
of viable cells was counted by use of TetraColor ONE
according to the attached instruction manual. Table 5 shows
the effect of each of the tested diphenylacrylonitrile
derivatives on multidrug resistance by use of ECgy. “ECs0”
corresponds to the concentration of a diphenylacrylonitrile
derivative required for 50% reduction of the relative
resistance value. The results revealed that when the

concentration of the diphenylacrylonitrile derivative falls

within the range employed for the test, the derivative does
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concentration of the diphenylacrylonitrile derivative
falls wthin the range enployed for the test, the
derivative does 89 not affect the paclitaxe
resi stance of the MES-SA/Dx5 cell Iline. In addition,
t he di phenylacrylonitrile derivative per se did not
affect growh of the MES-SA cell line and the MES-
SA/Dx5 cell line. The results indicate that the
notdpphenyl dbeypenilitiekeldaeisiatiprecop it hepMESeRR/Dx5 cell
i nvention does not act on P-glycoprotein, and has
linBeRPIzpedditeony. thaadiehenrbapovhdnResi seadepivative per
overcom ng effect ECso (g/m,) 1 >1.0 2 >1.0 3 >
se did ngt>affgctsgsovth of she YES7SA redl §imelapd ghs MES-
1.0 10 >1.0 11 >1.0 12 >1.0 13 >1.0 14 > 1.0
SA/PxSsceld line. The results indicate that the

diphenylacrylonitrile derivative of the present invention

does not act on P-glycoprotein, and has BCRP specificity.

Table 5
Compound Resistance
overcoming effect
ECso (pg/mL)
1 > 1.0
2 > 1.0
3 > 1.0
4 > 1,0
5 > 1.0
6 > 1.0
7 > 1.0
8 > 1.0
9 > 1.0
10 > 1.0
11 > 1.0
12 > 1.0
13 > 1.0
14 > 1.0
15 > 1.0
16 > 1.0

Example 10: Effect of diphenylacrylonitrile derivative on
amount of anticancer drug accumulated in BCRP-expressing cell
line

The P388 cell line or the P388/BCRP cell line (1 x 10’

cells/mL), or the MCF-7 cell line (3 x 10° cells/mL) was

suspended in 10% FBS/RPMIL1640 (1 mL), and a

diphenylacrylonitrile derivative and SN-38 {final
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16 > 1.0 Exanple 10: Effect of diphenylacrylonitrile
derivative on anount of anticancer drug accunul ated

in BCRP-expressing cell line The P388 cell line or
the P388/BCRP cell line (1 x 107 cells/nL), or the
MCF-7 cell line (3 x 103 cells/nlL) was suspended in

10% FBS/ RPM 1640 (1 nL), and a diphenylacrylonitrile
derivative and SN-38 (final 90 concentration: 500
congghiitptiwene addedovoli heeresalddant tosGopemsisvdtant
foll owed by incubation at 37C for 60 m nutes.
susﬁhaseahtempldewEdIbugaMCubamasnpamfGﬁﬁ@df@ﬁCﬁOlmﬂﬂﬂtxs.
g, 1 mn), and the resultant supernatant was renoved.
Thekeeftemhedeni@%fﬁaﬁtﬂﬁwlW6$Opwa§oam&dd(£6Cthk,400 x g, 1
thus-precipitated cells, and the cells were
ming esgsgdefidied readdient ﬁ@plem@aa@gt waenteipygst-i ohcg2cpoled
1 mn) for washing of the cells
04T HPS, RUALAG Opobeadecnss BOET GHBATAGRLRL tPSEoREd 1S,
by addition of PBS (375 L) and sonication of the
andcéhﬁs cetds pREer esgUsRFNAeE thegRiidat 0 FetREndY (375

L) and 10% zinc sulfate solution (15 pL) were added,
cengmd fuhetiesul (86t L RPuxedmad Ismhéfdr W@$hmﬁd06ythe
centrifugation (2C, 12,500 x g, 5 mn) and coIIe% ?
celds. th“éh%ﬁp‘é?ﬁlaflaﬂtPrﬁrﬁ%d%%swaéoP?’éE%IBEQl@@%ata 1lowed
was di spensed in a white 96-well mcroplate for
by pHdérésende FPRL didivt ylieaddr EpEACALI0D Of Wde Feldsd To
then the amount of SN-38 contained in_the_  supernatant
themé§sﬁé§§HFe&eB9 §8 16018 nPeltbFratle ﬁﬁ@oP&ﬁe@@F 10% zinc
SN- 38: excltatl vel engt 80 nm SSIO
8| Ergirisso (1 njlw?t Hetrﬁeﬁgﬁi?dcala&ﬁil § TREVATEMT
mzx%urbn%%%cikH%E%h foliowed by centrifugation (2°C, 12,500

x g, 5 min) and cellection of the supernatant. The thus-

colliected supernatant was dispensed in a white 96-well
microplate for fluorescence intensity measurement (200
uL/well), and then the amount of SN-38 contained in the
supernatant.was measured by use of a microplate fluorometer
(5N-38: excitation wavelength 380 nm, emission wavelength 560
nm), to thereky calculate the amount of intracelliular
accumulation of SN-38. As is clear from the results shown in
Fig. 7, the diphenylacrylonitrile derivative_of the present
invention increases the amount of accumulation of SN-38 in
the P388/BCRP cell line. In addition, as is clear from the
results shown in Fig. 8, the diphenylacrylonitrile derivative
of the present invention increases the amount of accumulation
of SN-38 in the MCF-7 cell line. The results suggest that

the diphenylacrylonitrile derivative of the present invention
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L,

accunmul ation of SN-38. As is clear fromthe results
shown in Fig. 7, the diphenylacrylonitrile derivative
of the present invention increases the anount of
accunul ation of SN-38 in the P388/BCRP cell line. In
addition, as is clear fromthe results shown in Fig.
8, the diphenylacrylonitrile derivative of the
present invention increases the anount of accumnul ation
inhpbithl BBRPh &hé MIErZaeeb| thenemoThe pésahtrasaddeser
that the diphenylacrylonitrile derivative of the
accpmesghionnegéngéhoandicienhebi dsUBCRP, and i ncreases the
amount of intracellular accunulation of an anti cancer
drug.’ Exanple 11: Effect of diphenylacrylonitrile
derivative in overcom ng anticancer drug resistance

_'Exazinnleu Yb: Bféaps of dirhaegkascrylpeatreleDReraveEiveadh

group consisting of 5 mce, were enployed. The P388
ovetephihgnensicanherPIgBLBCRPLEERNCE| Ad vive.106
cell s/ nouse) was inplanted into the peritoneal cavity
of GsadRsop it Féxmiveek- Prlélmf@ﬁlél@aWFn om196da9§claf gEPUD
the tunor i nplantation, phenyl acryl onitri]
congéftiBgi 9€ anBLiFer nU?ééaﬁmﬁ_\}ah’S@hl ofFlil%ieP%%pquﬂ)l%@ T
adm ni st er ed |ntraper|toneal y once a day (total
thenBAB8Y BERPadRlAi $EREL i(dnX 1@%Q&¥¥ﬁﬁEQHﬁﬁrW@%%dﬁK&@nted

t he di phen Iacrﬁlonltrlle derlﬁatlv% was .di ssol ved or
lntgugggnagal AN&aH REVALYi RTaSAfFkt Gfe tBF BffSnol From one day

o S B el e o
apgéfvbsciifopst %9%“" 48 P2 RRCCRT LR e narYEBP pedorLae

(CPﬁP%i?lwe{ﬁewgm %eaﬁga9k¥?gbe@§%o%%ghﬁ§sggﬁgdat8ay
(total number of administration: 10). Before administration,
the diphenylacrylonitrile derivative was dissolved or
suspendéd in saline or in a mixture of ethanol,
polyoxyethylene (20) sorbitan monooleate [Tween 80 (trade
name}, product of Tokyo Kasei Kogyo Co., Ltd.], and 5%
glucose (ethanol/Tween 80/5% glucose =5 : 5 : 90 or 5 :

7.5 ¢ 87.5), and CPT-11 was dissolved in saline. Merely the
solvent was administered to mice in the control grbup. In

crder to evaluate the antitumor effect of the

diphenylacrylonitrile derivative, survival rate T/C (%) was

calculated from the survival days of the tumor-implanted mice

by use of the following formula.

Survival rate T/C (%) = (the mean survival days of mice
in the treated group) + (the mean survival days of mice in

the control group) x 100
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order to evaluate the antitunor effect of the

di phenyl acrylonitrile derivative, survival rate T/C

(%9 was calculated fromthe survival days of the

tunor-inplanted mce by use of the follow ng fornmula.

Survival rate T/C (%9 = (the nean survival days of

mce inthe treated group) _ (the nean survival days

of mce in_the control group) x 100 92 The results

ar &heh@@s Uli sTalee $hewny ingfgld.esTHe Tvesuld & .r eVhal

that the diphenylacrylonitrile derivative of the
resplésenevemteitivdn thehiddiphenBERR 1ivA opilg 1 lgndeaiiiabiive of

the effect of overcom ng anticancer drug resistance.
theTakee e tCanp6lHd oDodahikgLieg BdRP) ISuriiiveal aggdy $xTyibits the

Compound CPT-11 Mean S.D. 3 ) 1 100 20 19.4 1.1 162
effgciogfogveycgmipngg angs cagcego dgpyigesistanceso 7 100

20 20.0 0.7 167 8 100 20 19.2 0.8 160 11 100 20

19.4 0.5 162 13 100 20 20.6 0.9 172 16 100 20 19.2

0.4 %SO Solvent 0 20 14.6 0.5 122 Solvent 0 0 12.0

0. 72Pd6 ©Tabl e 7 Conpound Dose (ng/kg/day) Survival

comBBnnd !/ LpoSBMAHNR YA+ 1 Veald 19 ia 10 Ehys T/C

Compound - CPT-11 Mean * S.D. (%)
1 100 20 12.4 + 1.1 162
3 100 20 19.8 + 0.8 165
5 100 - 20 19.2 + 1.1 160
7 100 20 20.0 + 0.7 167
8 100 20 19.2 + 0.8 160
11 100 20 19.4 + 0.5 162
13 100 20 20.6 £ 0.9 172
16 100 20 19.2 + 0.4 160
Soclvent 0 20 14.6 = 0.5 122
Solvent 0 0 12.0 = 0.7 100

Table 7

Compound Dose (mg/kg/day) -Survival days T/C

Compound CpT-11 Mean + £.D. (%)
57 100 20 18.8 + 0.8 145
68 100 20 18.8 + 2.9 145
Solvent 0 20 12.8 £ 0.4 98
Solvent 0 0 13.0 £ 1.2 160

Table 8

Compound  Dose (mg/kg/day) Survival days T/C

Compound  CPT-11 Mean * S.D. {%)
60 100 20 20.2 + 0.8 151
69 100 20 19.0 + 2.3 142
Solvent 0 20 12.8 + 0.4 96
Solvent 0 0 13.4 + 0.5 100
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57 100 20 18.8 0.8 145 68 100 20 18.8 2.9 145

Solvent 0 20 12.8 0.4 98 Solvent 0 0 13.0 1.2 100

Tabl e 8 Conpound Dose (ng/kg/day) Survival days T/C

Conpound CPT-11 Mean S.D. (s) 60 100 20 20.2 0.8

151 69 100 20 19.0 2.3 142 Solvent 0 20 12.8 0.4

96 Solvent 0 0 13.4 0.5 100 93 Exanple 12 The

foll owi_ng ingredients were m xed together, and the
Exampd§l ttant mixture was formed into tablets. Table 9

Cbgggg d 100 ng Lactose 100 ng Potato starch 39

M W%qﬂa%HQHQQ%%ﬂ¥?MWQﬁ? meyiitchdtade tdism M| the

silicate 3 Calcium stearate 1 Total (for one
resﬂ%ﬂilﬁ@?—) mééfg"% TR cﬁ%ﬂ*@r‘?y|lé]&°y|té’ﬂﬁltg?%51-e derivative of

the present invention, which exhibits BCRP-inhibiting

effect, can overcone BCRP-nedi ated anti cancer drug

re ég}an e. In addition, the diphenylacrylonitrile
deri™dfi ve can enhance the effect of an anticancer

Com@bu@don BCRP- €Xpressi ng canceo mg

Lactose 100 mg
Potato starch 39 mg
Microcrystalline cellulose 30 mg
Synthetic aluminum silicate 30 mg
Calcium stearate 1l mg
Total (for one tablet) 300 mg

The diphenylacrylonitrile derivative of the present
invention, which exhibits BCRP-inhibiting effect, can
overcome BCRP-mediated anticancer drug resistance. 1In
addition, the diphenylacrylonitrile derivative can enhance
the effect of an anticancer drug on BCRPwexpressing cancer.
Furthermore, the diphenylacrylonitrile derivative is
envisaged to improve the bicavailabilility of an anticancer

drug, and to improve the performance of cancer chemotherapy.
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Furt hernore, the di phenylacrylonitrile derivative is
envi saged to i nprove the bioavailability of an
anticancer drug, and to inprove the performnce of
cancer chenotherapy. 94 Clainms 1. A breast cancer
resi stance protein inhibitor containing, as an active
i ngredient, a diphenylacrylonitrile derivative
represented by the following forrmula (1) or a salt
Clagféreof: R RR RRR CN' R R (1) (wherein, each
of 8 Rs, which are the same or different from one
an&theﬁ bF§6F§s§ﬁ9§eé hear8§encst BEP L& 1Ry dPbPitgEoup,
nitro group, an am no group, an acetylam_no grou
Con(ca&lﬂéé@kls asgraéluﬁftléfecﬁélﬁé"e&rl@@& r( -acﬂl@%&?p()la%yfl&lﬁﬁﬂrlle

o S P AT AL A o7 e

alk% - OOCCH2CH2COOR3 (R3 is hydrogen, Cl1-C4 al kyl,
theggpLs” (3, 4- di met hoxy- phenyl ) - 3- ( 4-
hydr oxy- phenyl)-acrylonitrile, or glycopyranosyl), a
Cl-C8 al koxy ﬁroup, a Cl-C44 al kyl group, a hal ogen
atom a Cl-C4 jral koxy Cl-C4 al koxy Cl-C4 al koxy group,
a C2-C8 amylo

In graup,

(wherein, each of 8 R's, which are the same or different from
one another, represents a hydrogen atom, a hydroxyl group, a
nitro group, an amino group, an acetylamino group (-NHCOCH:
group}, a cyano group (-CN group), a formyl group (-CHO
group), -CCOOR; (R; is hydrogen or Cl1-C4 alkyl), -0O(CHj)},COOR»
{n=1-7: Ry is hydrogen or C1-C4 alkyl), -OOCCH,CH,COORs; (R3z is
hydrogen, Cl-C4 alkyl, (Z)—2—(3,4—dimethoxy—phenyl)—3¥(4—
hydroxy-phenyl}-acrylonitrile, or glycopyranosyl), a Cl-C8
alkoxy group, a Cil-C4 alkyl group, a halogen atom, a Cl1-C4
alkoxy Cl-C4 alkoxy Cl-C4 alkoxy group, a C2-C8 acyloxy group,
a C2—C8.halogenoa¢yloxy group, a methylenedioxy group, a
trifluoromethyl group, a phosphate group (i.e., -0P{Q) (OH);)
or a salt thereof, a sulfate group (i.e., =~0S0z:H) or a salt

thereof, a glycopyranosyl group or a salt thereof, a
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a C2-C8 hal ogenoacyl oxy group, a mnethyl enedi oxy group,
a trifluoronmethyl group, a phosphate group (i.e
-OP(0)(OH)2) or a salt thereof, a sulfate group
(i.e., -0SO3H) or a salt thereof, a glycopyranosyl
group or a salt thereof, a 95 phosphate ester of a
gl ycopyr anosyl group or a salt of the ester, a
sulfate ester of a ycopyranos group or a salt of
phogphateatettenroh i ‘FQ%PW%%Y %%%r%rm%@&/t of the
group). 2. An anticancer-drug-resistance-overcom ng
eSt%@erﬂ‘ P1ERCE T FRRMEr2 P LY WP Y BRECRhaPET WY Hgehtsalt of
contai ning, as,an  active ingredient, a
the g phehy| Aery| RHPEF | § BRI P VAt F R0 GRTDRELP T Hedr 9 1HP) -
claiml or a salt thereof. 3. An anticancer,.drug
coft aifHt r?d‘talc%i}%rﬂﬁ%rﬁﬁ%rﬁﬁarzﬁee %?%’E‘H% aa%ent or an
described in claiml
an Ja?ﬁlﬂ%%%c%?u‘a'%ﬁf%‘F c‘?PI&%IhC%%?v%g%%t CO%%%]H%% ?%ran

breast cancer YESI$+ nce frote

actJd‘f‘T:)hJeIP}?ﬂf%%Jr?/Ille 2r " saryvensirse e ¥ 1 B - Ko
des%§§b§8(%gﬁéﬂ$ gﬁn%h%%§?)t%efioﬁydroxy phenyl ) -

I I
ZC {Z) t%%&é%?%??giqf%ﬁrﬁﬁ?ﬁﬁ@flﬁﬁaﬁ§l) vinyl]- phenyl
dip e?¥%%c 91@ f%gd%rl %iégp %%§¥ b%gnl p eny} or a.

Sl Gt et ROy RRRSTY - 3779 (B e FRy 2B Hn et
e BTy TBrer - S T2 Ry B85 Bheny ) -

achyl oidfil&viacrylonitrile derivative selected from
among the following compounds:
{Z)-2-(3,4-dimethoxy-phenyl) -3- {4d-hydroxy-phenyl) -~
acrylonitrile;
4-[ (Z})-2-cyano=-2- ({3, 4-dimethoxy-phenyl)-vinyl]-phenyl
[1,4" 1bipiperidinyl-1'-carboxylate;
4-1{Z2)~-2~-cyano-2-(3,4-dimethoxy-phenyl)-vinyl]-phenyl
acetate;
(2)-2-(3,4-dimethoxy-phenyl)-3-[4- (2-methoxy-ethoxymethoxy} -
phenyl]-acrylonitrile;
(Z2)-2-{3,4-dimethoxy-phenyl) -3~ (2-hydroxy-phenyl) -
acrylonitrile;
(Z}-2-(3,4-dimethoxy-phenyl)-3- {4d-hydroxy-3-methoxy-phenyl) -
acrylonitrile;
(Z2})=3-(3,4-dihydroxy-phenyl)-2- (3, 4—-dimethoxy-phenyl) -

acrylonitriie;
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(2)-2-(3, 4-di met hoxy- phenyl ) - 3- (4- hydr oxy- 3- net hoxy- ph
enyl)- acrylonitrile;

(2)-3-(3, 4-di hydroxy- phenyl ) - 2- (3, 4-di net hoxy- phenyl ) -
acrylonitrile; 96

(2)-2-(3, 4-di met hoxy- phenyl ) - 3- ( 3- hydr oxy- 2- net hoxy- ph
enyl)- acrylonitrile;

2 3, 4- di et hox henyl 4- hydr ox 5-di net hyl
( %Hém&Fﬁ-&@W@p§H“P e%g y3) %ydf%xy Zymethoxy phé%yl)—
(2) 2-(3,.4-di net hoxy- phenyl ) - 3- ( 3- et hoxy- 4- hydr oxy- phe

acryjopd tiddy@ioni tri | e;
@) B SRR Y1 3 G M B et

3 (4-h droxy phenyl) 2-(3,4,5-trimethoxy-phenyl) -
phe%‘éf)ll)) AR L

;é)r‘y(l E%stdﬁﬂl%rﬁet hox%ﬁgé’;wg‘ %’ G drox%fd@ ryy phenyl) -
acrﬂﬂ%&é) 2 1&.ano- 2- (3, 4-di net hoxy- phenyl ) - vi nyl ] - benzoni
(21§ R LR P e e TR
(01 BRI Ae, 24 A R )
?Vﬁgfluoro phenyl ) - 2- (3, 4- di met hoxy- phenyl ) -

2) (8L (B, Al MO i 52 AP R eny )

acryldnl

acx&% 3+631%, dl ch&inl’mO Rhgnyl ) - 2- (3, 4- di met hoxy- phenyl ) -

ontr

4—[§%h~% G%a%dﬂ2ﬂ¥§¥@9&ﬂﬂé%ﬁdﬁy4ﬁﬂé%yi‘1Jﬂﬂ§ﬂ'ﬂwéhﬂaﬁﬁbﬁlle;

(Z2)-3-(2,3-difluoro-phenyl})-2-{(3,4-dimethoxy-phenyl) -

acr r?ﬁt&

acrylonitrile;
(Z)-3-(2,4-difluoro-phenyl)-2- (3, 4-dimethoxy-phenyl) -
acrylonitrile;

(Z)-3-(2,5-difluoro-phenyl)-2- (3, 4-dimethoxy-phenyl) -
acrylonitrile;
(2)-3-(3,4-difluoro-phenyl)-2-(3,4-dimethoxy-phenyl) -
acrylionitrile;

(Z2)-3-(3,5-difluoro-phenyl)-2- (3,4~ dlmethoxy phenyl) -
acrylonitrile;
(Z)-2-(3,4-dimethoxy-phenyl)-3-(2,3,4-trifluoro-phenyl) -
acrylonitrile;

(Z)-2-(3,4-dimethoxy-phenyl)-3-(2,3, 5-trifluoro-phenyl) -
acrylonitrile;

(Z2)-2- (3, 4-dimethoxy-phenyl)-3-(2, 3, 6-triflucro-phenyl) -
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acrylonitrile;
(2)-2-(3, 4-di net hoxy-phenyl)-3-(2, 3,5-trifluoro-phenyl
)- acrylonitrile;
(2)-2-(3, 4-di net hoxy- phenyl )-3-(2,3,6-trifl uoro-phenyl
)- 97 acrylonitrile;
(2)-2-(3, 4-di net hoxy-phenyl)-3-(2,4,5-trifl uoro-phenyl
)- acrylonitrile;

acriytpnited 1edi met hoxy- phenyl )-3- (3, 4, 5-tri f| uor o- phenyl

- acrylonltrlle

(2) 2y-(3- @z déneithiosorehsmery F3-242( 3, S-dirrdinexp-phemil) -
acrylonitrile;
ach2P¥2iF3l$4d|nethoxy phenyl ) - 3- (3-ni tro- phenyl ) -
ylonitrile
(2) (390 (AR BoBERPIE) (34 it ity Ly phenyl) -
acrylonltrlle et hyl
achAQPG Yiieeyano 2- (3 4 dlnethoxy phenyl ) -vinyl] -
p engxy] - acet at e;
zr3r((2y Zd&;féﬁé?r? P@eaw | ) et Hox - PHERFRPAY Y1) -
t
acr@%%%Q%Fglﬁldlnethoxy phenyl ) - 3-(2-ni tro-phenyl) -
a r tri
_%f% ghd&W@EP8X§"ﬁ#FP€gﬁﬁéﬁ%ﬁfp?ﬁ€§ffbﬁpﬁ%tﬁoxy-pheny
acrg% H2¢ Ionltrlle _
f 2- fé 'd|nethoxy-phenyl)-B-(Z-fIuoro-5-n|tro-pheny

I,
(éf-g?r ’%Ph%ﬁg &%y pﬁgnﬂldl§e$kogphg%§n§lﬁ|tro Sheny
acr&hbnﬁ%&&ﬁ%@itrlle

ethyl [4-[(Z)-2-cyano-2- (3, 4-dimethoxy-phenyl}-vinyl]-
phenoxy]-acetate;

methyl 4-[(Z)-2-cyano-2- (3, 4~dimethoxy-phenyl)-vinyl]-
benzoate;

(Z)-2-(3,4-dimethoxy-phenyl)-3-(2-nitro-phenyl) -
acrylonitrile;

(2)-3-(4-chloro-3-nitro-phenyl)-2-(3, 4-dimethoxy—-phenyl) -
acrylonitrile;

(Z2)-2-(3, 4~dimethoxy-phenyl)-3-(2-fluoro~-5-nitro-phenyl) -
atrylonitrile;

(2)-2-{3, 4-dimethoxy-phenyl)-3-{4-ethoxy-3-nitro-phenyl) -
acrylonitrile;
4-{{Z2)-2-cyano-2- (3, 4-dimethoxy-phenyl}-vinyl}-phenyl methyl
succinate;
4-[(2)-2-cyano-2- (3, 4-dimethoxy-phenyl)-vinyl]-phenyl ethyl

succinate;
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4-[(2)-2-cyano- 2- (3, 4-di net hoxy- phenyl ) -vinyl ] - phenyl
nmet hyl  succi nat e;

4-[(Z2) - 2- cyano- 2- ( 3, 4- di met hoxy- phenyl ) - vi nyl ] - phenyl
et hyl succinate; 98
‘bis-{4-[(2)-2-cyano- 2-(3, 4-di met hoxy- phenyl ) -vinyl]-ph
enyl } succinate;

(2)-2- (3 4- di met hoxyphenyl ) - 3- (4- (3- D- gl ucopyr anosyl ph
blseﬁﬂr) (Zacrylcyainprizd3, 4- dimethoxy-phenyl)-vinyl]-phenyl}
(2)-2- (3, 4-di met hoxy- phenyl) - 3- (4- hydroxy-3-nitro-phen

sucgipatgérylonitril e;
(2)-2-(3, 4- d|nethoxy-phenyl)-3-(6-nitro-benzo[1,3)diox
(2) oR=83, ¢-iiaetposyiphenyd;) -G2) (43-BB-glucopyranosylphenyl) -
4- di met hoxy- phenyl ) - 2-[ 4- ( 2- net hoxy- et hoxynet hoxy) -
acrﬁﬁ@ﬁ&ﬁFlé@pylonltrlle
(Z) 2-(3,5-bis- trlfluoronethyl phenyl ) - 3- (4- hydr oxy- ph
éﬁy|ﬁ44a@@me§ﬁpgg—p@enyl)— - (4-hydroxy-3-nitro-phenyl) -
(E) - 2-(3,.4-di met hoxy- phenyl ) - 3- (4- hydr oxy- phenyl ) -
acréépyﬂéﬁitﬁvle

2-(3,4-dineth henyl 3 4- (3-mal t |- phenyl
a@a%ﬁ0%|p@meég%xyoé %n%py )5 ( 1&ron%en%%yl %]%E%Q%l 5-

3,.4- dlnethoxy phenyl) - 3 ( 2- et hoxy- 5- ni t r o- pheny
?crg& eS| e:

—% aé%y?a&%et Lo PeY )y (g A Lo phen. )

phe&yh]2€%§]g Ept oxyphenyl) 3- (4 (3-mal totriosyl - pheny
0185, oI TRARSL ARl 4 B g -

acrylonitrile;

(E)-2-(3,4-dimethoxy-phenyl)-3- (4~-hydroxy-phenyl) -

acrylcnitrile;

(Z)-2-(3,4-dimethoxyphenyl) ~3- (4~B-maltosyl-phenyl) -

acrylonitrile;

(2)-2-(3,4-dimethoxy-phenyl) -3- (2~ethoxy-5-nitro-phenyl) -

acrylonitrile;

(2} -2-(3,4-dimethoxy-phenyl)-3-{3-hydroxy-4-nitro-phenyl) -

acrylonitrile;

(Z}-2-(3,4-dimethoxyphenyl) -3- (4-B-maltotriosyl-phenyl) -

acrylonitrile;

(2} -2-(3,4-dimethoxy-phenyl)-3-(3-fluoro-2-~hydroxy-phenyl) -

acrylonitrile;

(2}-2-(3, 4-dimethoxy-phenyl)-3-[3-fluoro-4- (2-methoxy-

ethoxymethoxy) -phenyli-acrylonitrile;

(Z2)-2-(3,4-dimethoxy-phenyl) -3- (3-fluoro~4~hydroxy~phenyl) -
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acrylonitrile;
(2)-2-(3, 4-di net hoxy- phenyl)-3-[3-fl uoro-4-(2-nmet hoxy-
et hoxymet hoxy) - phenyl ] -acrylonitrile;
(2)-2-(3, 4-di met hoxy- phenyl ) - 3- (3-fl uor o- 4- hydr oxy- phe
nyl) 99 acrylonitrile;
nmono- {4-[ (Z2) - 2- cyano- 2- ( 3, 4-di net hoxy- phenyl )-vinyl]-p
henyl} sodi um phosphate; 4-[(Z)-I|-cyano-2-(3,
acr&lﬁpﬁéﬁﬁé%y phenyl ) -vi nyl ] phenyl acetate;
(2)-2-(3, 4- dlnethoxy-phenyl)-S (4-fornyl -phenyl) -
mongcﬁﬁrdﬁﬁﬁrpr§yano - {3, 4-dimethoxy-phenyl) -vinyl] -phenyi}
4-{(Z2)-1-cyano-2-(3, 4- dlnethoxy phenyl ) -vi nyl ] - 2- et hox
SOdﬁumpﬁ RyPhacert at e;
g( Z) -1 -cyano- 2- (3, 4- di net hoxy- phen -V|n -2-fluor
4- [dZ pﬂeﬁy?nécéréﬁe 41¢P@2F9936ygﬁﬁnil SVAHYl P enyl
5-tri net hoxy- phenyl)-vinyl]-phenyl acetate; ethyl
ace?aFEJ[(Z) 2- cyano- 2- ( 3, 4- di met hoxy- phenyl ) - vi nyl ] -
phenoxy] -hept noat e
er( y 2rddpgh Oﬁy(ghﬁnﬁﬁﬁe@ﬁd%yfBﬁ@ﬂQFPhﬁpﬁQIT phenyl
Lom- oct anoat e;
acr@%fn% €318/ no- phenyl ) - 2- (3, 4- di met hoxy- phenyl ) -acryl o

4~ Ghoirs 8952 B 2y A S SR RO TRy Y- FERS T2
pheﬁgﬁ hox hﬁnﬁliygﬂgsph?ge4 di met hoxy- pheny! ) -vi nyl ] -p

- n%nXHLcygho§ehqgeﬁ—dimethoxy—phenyl)—vinyl]—z—fluoro—
rhenyl acétate;

4-1 (Z)~2-cyano—-2—-(3,4, 5—trimethoxy~phenyl)—vinyl]—phenyl
acetate;

ethyl 7-[4-[(Z)-2-cyano-2- (3, 4-dimethoxy-phenyl)-vinyl] -
rhenoxy]-heptanocate;
4-[{Z)-1-cyano~-2- (3, 4-dimethoxy-phenyl}~vinyl]-phenyl 8-
bromo-octanocate;

{Z}=~3~ (3-amino-phenvyl)-2- (3, 4-dimethoxy-phenyl)-acrylonitrile,
hydrochloride;

sodium mono-{4-[(Z)=2-cyano-2-(3,4-dimethoxy-phenyl)-vinyl]=2
-methoxy-phenyl} phosphate;
mono—-{4-[(2)-2~cyvano-2-~ (3, 4~dimethoxy-phenyl} -vinyl]-phenyl}-
phosphate; ‘
mono-{4~{ (Z)-2-cyano-2-(3,4-dimethoxy~phenyl)-vinyl] -2~
methoxy-phenyl} phosphate;
N-[3-[(2)-2-cyano-2- (3, 4-dimethoxy-phenyl)-vinyl]-phenyl] -

acetamide;
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nmono- {4-[(Z2) - 2-cyano- 2- (3, 4- di net hoxy- phenyl )-vinyl]-2
- nmet hoxy- phenyl } phosphat e;
N-[3-[(2)-2-cyano- 2- (3, 4-di met hoxy- phenyl ) -vinyl]-phen
yl]- acetam de; 100
(2)-2-(3, 4-di met hoxyphenyl ) - 3-[ 4- (6- phospho- (3-D
gl ucopyranosyl ) - phenyl ]-acrylonitrile; sulphoric acid
nono{ 4-[ (Z) - 2- cyano- 2- ( 3, 4- di net hoxy- phen I)-
2) vinyBl 4phemgthorgpbenyti eBhyfafbophaspkat b+
(2Z)-2-(3, 4-di met hoxyphenyl )-3-[4-(6 phospho (3-D
glu@@BEé@?@ﬁﬁbéypyeﬁﬁéﬁyﬁFrﬁé®9¥bﬁii?rIe sodi um sal t;

(2)-2-(3, 4-di net hox hen yl) - 3- (2 hgdroxy 5-ni tro-phen
sulgh?rlgcagp@nmpppﬂé 2 cyano- dimethoxy-phenyl) -

, 1 2- (3, 4-di met hoxy -Qhen yl)-3-(4-fluoro-3-nitro-pheny
v1ny} EE??Y%h??FPFetrle hylammonium salt;

(2) &3 4- di met hoxy- phenyl ) - 3- gs hydr oxy- 4, 5- di met hox
2)yz- }bﬁe y#jmathgkpphenyl ey 3ahd- (6-phospho-f B-D-

3, 4- di net hoxy- phen (4- hydr oxy- 3, 5- dlﬂEthOX
glu§0pgﬁ@%9ﬁylbcpyﬁaﬁﬂ¥r?F§y¥q%1trlle sodium salt
(2)-2-(3,4-dimethoxy-phenyl)-3- (Z2-hydroxy-5-nitro-phenyl) -
acrylonitrile;

(Z) -2-(3,4-dimethoxy-phenyl}-3-(4-fluoro-3-nitro-phenyl) -
acrylonitrile;
(Z)-2-(3,4-dimethoxy-phenyl} -3- (3-hydroxy-4, 5-dimethoxy-
phenyl) -acrylonitrile; and
(Z)-2-(3,4-dimethoxy-phenyl)-3- (4-hydroxy-3, 5-dimethoxy-

phenyl)-acrylonitrile.
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