1 DESCRI PTI ON NI TROGEN- CONTAI NI NG HETEROCYCLI C COVPOUND AND

AGRI CULTURAL FUNG CI DE 5 TECHNI CAL FI ELD [ 0001] The present invention
relates to novel nitrogen-containing heterocyclic conpounds and an
agricul tural fungicide which contains dt |east one selected fromthe
10 group consisting of the nitrogen- I.ning heterocyclic conpounds
as an active ingredient. P&ﬁ%ﬁ&@bﬁhékglained on Japanese

Pat ent Application No. 2010-000194, filed January 4, 2010, the
content of which is incorporated herein by reference. 15BACKGROUND
ART [ 0002] In agricultural crop cultivation, a variety of
control a@gE8TROGEN-UHRETANNIEHETHROCYCDIC COMBOEND AdieXSRICULEFTUR AL
are very few agents which fully satisfy the requirenents for use as a
control agent due to reasons such ggne@amgufficient control effect,
limted use 20 due to the energence of agent-resistant pathogens,
phytotoxic or contam nating effects on plants, or toxicity to humans,
donmestic animals, and fish, and an adverse effect on the environnent.
Therefore, the need for agents i isadvant ages of this

ki nd and which are safe to use ?@g¢@33§§@§ﬁE€@oos] 25Rel ated to the
present invention, in the follow ng Patent Docunment 1 or 2, 2

qui nol i ne derivﬁppﬁbs having simlar chem cal structures to the
conpounds according to the present invention, and agricul tural

f ungi ci des cont Hiapmgent hwegfuinslatasdo devdl mittdgersontsining haterocyclic

i ngredients, are disclosed. 5DOCUMENTS OF RELATED ART PATENT
DOCUMENT Sedridftfihlls bibdreaydricoeianRinigiclde JWaiol bbrehin® it W2 606 s0dddiLffom the

[ Pat ent Docunent 2] Panphl et of W2007/011022 10

SUMVARY O blEonsNYiRlY b Gl rﬁ’!?@n%tamngﬁeé@e G B¥apbidhdd MENELGN

[ 0005] An~object of 'the present invention 15 to provide a novel
nitrogen-ﬁ1 %ﬂ%?ing 15 heterocyclic conpound, and a salt thereof or
N- oxi de co%%bund t hereof, and an agricultural fungicide, which has
reliable effects, is.safe to use and_contains at |east o el ect ed
fromthe group Vit§ W&‘eéf"‘lt%ﬁﬁa%?‘? P%}glgr&n?&ﬁ%taan%gzmtﬂﬁﬁbﬂiﬂy 5
conpound, the salt and N-oxide conpound thereof as an active

i ngr edi enfanuay 4/2ANS5 theeog@oye!f which PROBpIENS §TDeN byheferengent or s have
studied intensively in order to solve the above problens. As a
result, a nitrogen-containing heterocyclic conpound represented by
Formula (1), a salt thereof or an N-oxide conpound thereof were
obtaimed. It was al so di scover egAdaGR2BINE ART r ogen- cont ai ni ng

het er ocycl i c conpound, the salt thereof or the N-oxide 3 conpound

t hereof are usqﬁgh%ps an active ingredient of an agricultural

fungi cide, whic s reliable effects and is safe to use. The present

i i l. dwth f h i b d h findi
i o s, SRR S MADHEAS! o540, BN R S 1

aspects. <1>A nitrogen-containing heterocyclic conpound represented
by For nul §op djseasgs.s sHpwe s, thefe argyery dewagsitywhich SdsHHBS BPIEDOUS)

ds),, 10[ 0009] In Fornmula (1), R represents a group
r epr esent fod ubyasCRIGRERBagenh dunubasons sitobdis en irsufistiént nomcb] @ediDlimited use
group, or a cyano group; Rl to R3 each independently

r epr eaent guetohéleraggtnatd@apedtedistantpathobenise fhbtogidhgicbhtdingthtiog efects
al kyl group, an unsubstituted or substituted C2.8 al kenyl group, an

15unsubst j4 ?ltaﬁﬂ, K toieRs td hthal, EmE iRl 2B BYP andAn YASHESLdHb S fhe

or substituted C3.8 cycloal kyl " group, an unsubstituted or substituted

4.8 | pal. | [ bst.i C6..10. ar
oroup. ” anSUroTBert Ui R bt v e BT g eflies ot 1
unsubstituted oy substituted Cl 8 acyl group, an unsubstituted or
subst i t ut @4 Yhic ﬁferﬁﬁ‘;ftff.%e BRI oup, an unsubstituted or

substituted carboxyl group, an
[0003]

25 Related to the present invention, in the following Patent Document 1 or 2,



4 unsubstituted or substituted carbamoyl group, an unsubstituted or
substituted hydroxyl group, an unsubstituted or substituted am no
group, an unsubstituted or substituted nercapto group, a substituted.
sul fonyl group, a hal ogeno group, a cyaho group, or a nitro group;
5excepting jn which: R to R3 are all hydrogen atons; R to R3 are
al | unsubgpsnph{l%ﬁer@fgsesat}wg S&PH%@@ ?%S tg3 {Opihe pompaunds agording to
hydrogen atom and the remaining two are both unsubstituted Cl1.8 al kyl
groups; afi pregept wnentioh, mid agsicRBuiat fuagicides gbrteining the qunoBnefgiMatigesasp
and the remaining two are both hydrogen atons; R and R2 may be

j oi ned t oaétweringrediensphstdisclosed] or substituted 5- to 10 8-nmenbered
ring, or to formO=, RaRtt=, or R-N=; Ra represents a hydrogen atom
or an unsubstituted or substituted Cl-8 al kyl group; Rb represents a
hydrogen atom or an unsubstituted or substituted Cl_8 al kyl group;

15R regpresents an “”SUbStiEﬁ%ﬁﬁwﬁﬁyﬁyﬁﬁﬁhﬁﬂhﬁﬂ)R&ﬁfOXV' group, or an
—g alky :

unsubstituted or substitute group; R4 each

i ndependent n unsubstituted or substituted C18 al kyl
group, an$éhé§ﬁ§$¢6iﬁgﬁﬁgg substituted C2-8 al kenyl group, an
unsubstituted or substituted C2-8 al kynyl group, an unsubstituted or
substituted C3_BO0t| oal kyl group, an unsubstituted or 20substituted
C48 cycl oal kenyl group, an unsubstituted or substituted C6_10 aryl
group, an unsubBRatént Dedumentsl] Patiphlet efiWHRR0O68G9217 ¢ group, an
unsubstituted or substituted Cl1_8 acyl group, an unsubstituted or
substituted (1-[patdi DotuBedd XWanphi pf Waooenguibeid t uted or
substituted carboxyl group, an unsubstituted or substituted carbanoyl
groupyjgan unsubstituted or substituted hydroxyl group, an
unsubstituted or substituted am no group, 25an unsubstituted or
substituted nercapto group, J roup, a hal ogeno
5 group, a cyano group, or ﬁﬁﬁﬁﬂﬁﬁagbﬁbﬁﬁEﬁ#&&gﬁi@%ﬁts a nunber of R4
and is an_integer of 0 to 6; Rs_each independently represents
an unsubs?M@@rTQBESSQIEY@%@%IH@M@NTg?Igup, an unsubstituted or
substituted Cm al kenyl group, an unsubstituted or substituted C2.8
5al kynyl group, [@@5Lnsubstituted or substituted C3.8 cycl oal kyl
group, an unsubstituted or substituted C4_8 cycl oal kenyl group, an
unsubsti tut ed oAnsibit of tiik @eksei. ihCendiby lis @rppokdde anovsl sithefeh icoh@thing
substituted heterocyclic group, an unsubstituted or substituted Cl1.8

acyl @50oUuReteffRybItSeRS dubl! £ dOaltTHRSSf drN-8&idE LomPbite) fedredt, kil afr OUP,
an unsubstitutéd or substituted carboxyl group, an unsubstituted or

substituted. < I L
nydroxyl - GPEEPE s e BIL B BHOR, o G b oM BSHAAN bBest one
unsubstitute substituted .nerc 0 group, a .substituted sul fonyl
oroup. o RelFdgERoR DR Brou OIS s i e Hortp BTG s SRS, e
a nunber of Rs and is an integer of 0 to 5; ) any one of R
to Rs and salhgndNeoxide menpenpd Hrergalian ag agtiyeripgredignt- unsubsti t ut ed or
15substituted 5- to 8-nenbered ring; A represents: a 5- to
7- menbered hydrocarbon ring or a 5- to 7-nmenbered heterocyclic ring
when Ris a group represented by CRIR2R3; or a benzene ring when Ris
an unggbstENNSAT®EOSMISTHE PREIBIEMEO aryl group or a cyano group;
D represents a 5- to 7-nmenbered hydrocarbon ring or a 5- to
7- menber ed 20he @ﬁ@gyclic ring; X represents an oxygen atom a
sul fur atom a Sulfenyl group, a sulfonyl group, an unsubstituted or
substituted carhgn.ato or_ap unsubst.i t.uted or. substituted nitrogen
atom v epr ecenPe i eR sy aRgRRGPRE Y G R i e Fotief
<2>A ni trogen-caqgntai ni ng heterocyclic conpound represented_by Formul a
(11), a sdisa endhasftrogsp-captaning NeerosyrissaRPorRd FPsrsentiod 2 Fovmpla (hht a
(I'1) 2c e x 51In Fornmula (Il), each of RR, R4, R5, n, D, X VY, and Z
salt thereof or an N-oxide compound thereof were obtained. It was also discovered that

25  the nitrogen-containing heterocyclic compound, the salt thereof or the N-oxide



In Formula (I1l), each of RR R4, R5, m and X represents the sane
meani ng as 15 those in Fornmula (11) described above in <2>;, and 7 nl
represents a nunber of R5 and is an integer of 0 to 4. [0014] <4>An
agricul tural fungicide conprising, as ah active i ngredient, at |east

one sel ec h o Li ng _of.. t nitr.o ntau .
et er ocy P EPThOAT # Rt IR poh o Bl e AR R R Bllich
thereof, of a <l>to < [ 001 <5>An i nternedi at e, produc f
the nit rogwe%tta ?ﬁt%@lfiféts@%é‘w J%EMS%BV%BP%HP@Hle%ﬁWhN%&f
(1), the salt thereof, or the N—OXIde conmpound t hereof, described
above in #usdies barediontteesabaimgs product bei ng sel ect ed from t he group
consi sting of 108-fl uoro-3-hydroxyqui noli ne,

7, 8-di fl uor o- 3-pdvpxyqui nol i ne, 7, 8-difluoro-3-iodoqui noline,

8- f 1 uor o- 3- hydr oxy- 2- met hyl qui nol i ne, and

7, 8- dig | uoro- 3- ydnQ e deddil MY EMHMNALILAG thERTBWInd Fspdél. | NVENTI ON
15[0016] The ni trogen-contai ni ng heterocycTli c conpound, the

salt therepf, n}g\‘i}g}'\b%ﬁ'cgﬁtaﬁl %’ﬂ j&%rcgﬁf cfl%@g:!s&ge& B éﬁgtﬁﬁ fﬁ &Nart

i nvention are OUI’I as a ac eiln re

agricul tural h reI abl e effects and is safe to use.
The agricﬁt?ﬁf&?gFE%SFQPSQm‘E@%ﬁﬁpﬁ@ ‘to the present invention is an
agent whi ch 20has excell ent control effects, does not cause
phytotoxicity i0B8hnts, and has little toxicity to humans, domestic
animals, and fish or on the environnent. MODES FOR CARRYI NG QUT THE
| NVENTI ON [ 0017] 25Herei nafter, ths present invention wll be
categorized into 1) a 8 nitroge ont ai ni ng heterocyclic conpound
represented by Fornula (1), salt thereof or an N oxide conpound
thereof, and 2) an agricult gicide and wll be described in
detail. [0018] 51) N trogen-é&ontaiping heterocyclic conpound
t thereof; or N-oxide conmpound
tgrocyclic conpound according to
zﬁnted by Fdroniraula YI}hereinafter,

nd (1)"), is preferably represented
by Fornula (A9, -thereina sonetinmes referred to as 10" conpound
(I'1)"), and is noke prefergbt’y represented by Formula (I11)
(hereinafter, sonetimesS referred to as "conpound (111)"). [0019] The
ni trogen-contai ning heterocyclic conpound, the salt thereof; or the
N- oxi de conpound t hereof according to the present invention may be a
hydratl®, a sol vi#0869] a 15crystal pol ynorphism or the like. Al so, an
asymmetric carbon atom stereoi sonmers based on a doubl e bond or the
like, or a m xtlwrRorinhkr @QR repiyertea provs eeiredentel vy CR 'R RY R 1@OMstiudNg
het erocycli ¢ conpound, the salt thereof; or the N oxide conmpound

t hereof agcQmgiligd 1 BfofiS &dHa dvaNS n. [0020] 20First of all,
t he meani ng of "unggﬁé??t%?eg y 39 uggﬁ stituted" in Fornulae (1),

(rr), and (III) |43 The t.er unsubstituted: Jin the
present specifi c;\ft |%n£§%gﬁr?§p‘?¢td%?tq¥ﬁ egﬁlg%??yd@ga? %tﬁlﬁl F%ugstﬂbsﬁlt te1dor med

of a grou serV|n not her nucl eus.. Wien .on nanme of the
gr oup serst H@ﬁﬁﬁ¥H§W=WﬁE? gﬁP?dﬁ%ﬁﬁﬁBH@Hy ﬁ%ﬂﬁdﬁﬁﬂTtﬁh of

"substituted _|t means "unsubstituted" unless otherw se stated. 250n
the otther unsahsfituie or pestifuted But 4lkyné groupeemensubsiituted Ry sbsgatedatom of
a group 9 serving as a nother nucl eus has been substituted with a
subst i t ueagcldudiatl repuphen amtﬁstﬁthreti@t sutstiasedT ;. goydldatkengingrosp, auct ure to

t he not her nucleus. The "substituent” is a different group which is

bonded t oufdaBstfhned Br SSsHiviel @S, aryTR} aﬁluﬁéuﬁst%utem@sub%aaﬁéd Red@béyclic
may be one or nore. At |east tmo subsfituents may be the same or

Sdiffer enéré)u an unsgﬁsru%eé Hfgtlbgt?tutegjc ) acg %Bﬁi? ah hi&ﬁ:b'sﬁéﬂ& aotr%uﬁs}?%t & he

nunber of group nuc eus’'1's

t hereof The nitrogen- contaln
the present |nvent

(1-1mino)C;.g alkyl group, an unsubstituted or substituted carboxyl group, an



The "substituent” is not particularly limted as long as it is

chem cally acceptable and has the effects of the present invention.
Exanpl es of the "substituent"” include: hal ogen at om such as a
fluorine atom a chlorine atom a bromi'’he atom or an iodine atom a

CL. 6 2 kY QRSN B BoTER Doy 1o ] A Bna BAEIN: S 8Hfled Rtrony

n- propyl group, an |-propy group, group, an’s

group, an i-but o]} but oup, an n-pent rou

n- hexyl gfBlp: a% @Bﬁnﬁ‘i‘f@%&m&wﬁ%%ﬁ‘ﬁ %\%'”35 B?ﬁP@BPBB&SUBF%ﬁp, a
cycl obutyl group, a cyclopentyl group, or a cyclohexyl group; a C2.

al kenyl gisIEEPYLERURS Wbstithted suioud graupi a prlogaeygrogs, @wp(amag@upmméht}o
group, a 1-butenyl group, a 2-butenyl group, a 3-butenyl group, a
201- et hylgrcdtippr openyl group, a 2-net hyl - 2- propenyl group, a

1- pentenyl group, a 2-pentenyl group, a 3-pentenyl group, a

4- pent gnyl gr ougxceptidg IBVIth- - BUany hll By@YBsn Aods et BYR*-ade AUt enyl
group, a 1-hexenyl group, a 2-hexenyl group, a 3- exenyl group, a

4- hexenyl g&fgk‘ﬁ’ﬁuteﬁ@l gaallép %%%@yelnygfng%ﬁ’f{ % §31s6a %ﬁ |G Y¥hd GLOUP

such as a y opropen cycl opente roup, or a

3-cyc|ohexen 25 ny such as a Y
group, a i- rWP a&%ﬂﬁﬁ“?"ﬁ?%@%rs il,)l?}g u%?;\ n%() WW@%QX&M a
2- but ynyl group, a 3 but nyI grou a 1-nethyl - 2- propynyl roup, a

2- met hyl - 30HbsYY gaouzp a@éﬁﬁwmw@%w arg bp fﬂaf%%?wa@%up a
3-pentynyl group a 4 pentynyl group, a 1l-nethyl-2-butynyl group, a
2-nethy|-3-pentﬁhymd§.gupbeanmahgwynyMngnsupnm@ﬁmasubﬁuumd5 to

1, 1-di met hyl- 2- butynyl group; 5[0022] a Cl. 6al koxy group such

as a Mgt h@xieAb@EPrindbréd fanyOs! RWIC=a8r R=N=QPOXY group, an i-propoxy
group, an n-butoxy group, an s- butoxy group, an i-butoxy group, or a

t-butoxy group;p areg? Qnté'a‘hg,ﬁéﬂg%Xtoﬂ{ QU &%g&tﬁﬁefoyéd%x&tﬂ%%c% %@1 an
al Iyl oxy group, XYy °gr oup, of a butenyl oxy group; &

al kynyl oxy %roup such as an 10 et hynyl oxy group or a propar gyl oxy
group; a €80 aryl group such as a phenyl group or a naphthyl group:;
a 06_10 aryl oxy group such as a phenoxy group or a 1-naphthoxy group;
a C2.11 aral kyi Rgrepugsents afiydeoesn piony 91 anginsubstigted opsibsaursd Cigradip: a
C2.11 aral kyl oxy group such as a benzyl oxy group or a phenet hyl oxy
group; a Eioupacyl group such as a fornyl group, an acetyl group, a
propi onyl group, a benzoyl group, or a cycl ohexyl carbonyl 15 group; a

Cl_7agyl oxy gr ORPrept@bntasn anfubkiititedor sabsditited Birafdtordi ¥r 81 Grdbstauted
propi onyl oxy group, a benzoyl oxy group, or a cycl ohexyl carbonyl oxy

group; a g}mﬁmﬁﬁﬁgwgﬁaﬂQﬁqﬂ$&group such as a net hoxycarbonyl group,

an ethoxycarbony group,” an pr opoxycar bonyl group, an
i - propoxycar bo ou a. butox carban u
- but oxyear bomt SEBIREPE adi et o aiﬁats%%&su@s%sd Ryapbyeome.

group; an 0xo rou a Cl 6ha| roup suc chl oronet h
group, a ERHBY étﬂtﬁ%d GSERE mtﬁd PP F% HOY SHRAP T U bgr“gﬁffﬁ“te or SUbStlt“te‘YCZ g
1, 2-di chl oro-n-propyl group, a 1-fluoro-n-butyl group, or a

per f | uor oalkyperargip, gnsopibstituGal @ substivuted €ny cydeaky] srowrh anyngpbstituted or
2-chl oro- 1- propenyl group or a 2-fluoro-1-butenyl group; a C2-6

hal oak&ynylibsgtuetpCsyicir]ibles ybgrbng,-ahi uhtowiatdd dudupsthted tuyparybgroup, an
4-fluoro-1-pentynyl group or a 5-bronp-2-pentynyl 11 group; a
C1_6hal oalk@wyti@itcauR sabktiutdd hékex%t%é]ic%r@ulﬁ 2R ﬁlﬁﬁﬂfﬁﬁtﬂﬂ@u@ﬂﬂ'@ed Cis acyl
2, 3-di chl orobut oxy group; a C2-6 hal oal kényl oxy group such as a

hal oar yi - BROgRtL 9“%"%‘29%929 R ?H‘?@% ot R B or
95%a 71 s BptetiAbagt Bt B e obrs el B gt o

Cl_7hal oacyl group such as a chloroacetyl group, a trifluoroacetyl
unsubstituted or substituted hydroxyl group, an unsubstlmted or substituted amino group,

25 anunsubstituted or substituted mercapto group, a substituted sulfonyl group, a halogeno



10[ 0028] The "substituent” may have a different "substituent”. [0029]
[R] R represents a group represented by CRI R2R3, an
unsubstituted or substituted 15C6 10 aryl group, or a cyano group.

RI to R3each independently represents hydrogen atom an

unsubsti t & A | kyl group, an unsubstituted or
substitutg%%32£gﬁéﬁggﬁ§?H%?%ﬁﬁaﬁgl’unsubstituted or substituted C2-8
al kynyl group, an unsubstituted _or substituted -8 cycl oal kyl group,
an unsubst it ut et TEPreaTGE? P‘f‘ﬁ?%cﬂ’f&%&]aﬁ@l 18‘&8?&fﬁtoéﬁ oup, an
20unsubstituted or substituted C6-10 aryl group, an unsubstituted or
substitut ed hetRereselysidepengeatliprepepseninabriupstifiied oppubstipibed €t Ayl Grow,
acyl group, an unsubstituted or substituted (1-imno) Cl_8 al kyl
group, anaunswbstititedoedutstitigeddSi § dlltmt groap oxysulbstiutpd oagubstituted Cs.g
unsubstituted or substituted carbanmoyl group, an unsubstituted or

subst i4 ut gilyAMdEey hn GAAWBB R of RebESItEd OF S8 cRIalis REdp! At SbuBHitied or

group, an unsubstituted or substituted 25 nercapto group, a

substi tut %sﬁfﬁltgdo(ﬁlgl cﬂfo%@gxl@%, QH SR A or Jubtidited %%ﬁyl&%%}%‘ AP

nitro 14 group. here are no cases 1n

are all hydrogen atons. .AlSs there are no cases.in which.Rl R3
ore ail hupeiRed el sty haspoyTie Bt R S STite By bt Cratest
R3 is a hydrogen atom there are no cases _in which the remaining two
5 are bot BroyastbEspbstifeed ongibalinied (4imineaCr-velky, grofie An dpsubstifatedforR)
to R3 is an unsubstituted Cl1_8 al kyl group, there are no cases in

whi ch t hesubstisitadi qaghoxwbgranp, dnomisulbsfititedersubastin®d chidado)] gotf,hn8 al kyl
group” is a saturated hydrocarbon having 1 to 8 carbon atons. 10 The
Cl_8 H} kylngbstitpteday sutstifut&t ydirghtill il dh @isubstiited ehabsefeddhmino group,
Exanmpl es of the C1.8 al kyl group include a nethyl group, an ethyl
group, an,fopB8Rhted P kkibstiﬁﬁ'ecfﬁ@ﬂé%;ytb 2 ugJUqul%ﬂhﬂécpﬁﬂfo}ﬁh @61515‘,%?}21%%0

n- hexyl group, an n-heptyl group, an ctyl group, an iZpro

group, an_i-butyl grou n..s-butyl group, a t-butyl group, an

i -pentyl 6#% ﬁ?¥%mﬁ%§ﬂgﬁ¥yP“5}§B ;> a 2-nmet hyl butyl group, a
2,2-dinmethyl propyl group, an i-hexyl group and.the_like. 15 Anong
these, a Cl 6 df%?ﬁgﬁmﬁﬁﬁup@eb? e%ﬁ%géguﬁﬁﬁﬁﬂfoékénples of
“substituted CL..8 alkyl group” includey a cycloal kyl al kyl group such
as a cycl opr opyarwmmf)l/?grt@ﬁp?n@arw-one of R enay! by pimgq kaefompl angmauhstituged or
cycl opentyl net hyl group, or a 2-cycl ohexyl ethyl group, 20 preferably
a Cntlxl oadbstitutddls-Go lrkgthbayedripg; a cycl oal kenyl al kyl group such
as a cycl opentenyl met hyl group, a 3- cycl opentenyl nethyl group, a 3-

cycl ohexenyl net Qyéprée@tsPa 50fo Aninibdred Gt RREMEA Yink & BYL td7-dtabered
preferably a C4.6 cycl oal kenyl Cl1.6 al kyl group; a hal oal kyl group

such as a ret I P, I
aroup. - a I FEGA G R oy AR ERBRA By QIOROT or 8 benzchlt AR Wi
di br ononet hyl 5..0ro trifluoromethyl group, a trichloronethyl
group, a {Sr%BPB%HngtJJ& Sg'js%tlfﬂe,ed 5}2‘2“, §?Egrp¥p f)?% W%‘Bt%?ﬂp’ group, a
2,2,2-trichloroethyl group, a pentafluoroethyl group, a 4-fluorqbutyl
group, a 4-chl oPdByesEntsgy §d9 7-rgembered hydroearhien Bpg 83 b- tgriomembgred
2,2,2-trifluoro-1-trifluoronethylethyl group, a perfluorohexyl group,
a perzhl ohgbmegydlicSgigoup, a perfl uorooctyl group, a perchlorooctyl
group, a 2,4,6-trichlorohexyl group, a perfluorodecyl group, or a
2,2,4,4,6, 6- hexqeeiredeadeinydxyge0apm, Realfiaradthya aulfehylCorbad, aaultyhyl g aum;
an arylal kyl group (aral kyl group) such as a benzyl group, a

phenet hyl ,,00,Q8Bstitfted oP RERUIRECEY o t@’rl,por 4 Lf]rl'sﬁ\?s%thlY E%BRY+EH htHien OF
a 2-napht hyl net hyl group, 10preferably a C6_10 aryl Cl-6 alkyl group;
[ 0032] tom: & het er oaryl al kyl group such as a 2-pyridyl met hyl
group, a %-6§ridylnethyl group, 4-pyridyl nmethyl group, a

2-(2-pyridyl)ethyl group, a 2-@3-pyridy|)ethy| group, a
Y Tepresents a carbon atom or a nitrogen atom; and

25 Z represents a carbon atom or a nitrogen atom.



15a cyanoal kyl group such as a cyanonet hyl group, a 2-cyanoet hyl
group, or a 1- cyano-|-nethylethyl group, preferably a cyano Cl_6

al kyl group; an acyl al kyl group guch as a fornyl nethyl group,

a 2-fornyl et hyl group, a 3-fornyl propyl™ group, a

1-fonnyl- 1- ”Ethﬁkﬁb? group, a 2-fonnyl-1, 1-di nmet hyl et hyl group, an
acetylnethyl up, a 2-acetylethyl group, a 3-acetyl propyl group,
S(r)(])-u g? e:)¥ é? 2ra b tl,gg %%y(%mg%@u gr@ caﬁ:l}%:yq%(l:rgi[o\éhﬁ %ep]fesgllltngi)h )ﬁjog;[llt}l%l(ll), a salt
2- hydr oxyi mi noal kyl group such as a 2-hydroxyi m noet hyl group, a

2- hydr oxy thereed- orangi-eyidstcrypogrdiigreod 2- hydr oxy- 1, 1- di net hyl et hyl
group, or a 2-hydroxyi m nopropyl group, preferably 2- hydroxyi m no
C2.6 al kyl groufol2ban acyl al kyl group such as an acetyl net hyl group,
a 2-acetylethyl group, a 17 3-acetyl propyl group, a

1-acetyl -1-net hyl ethyl group, or a 2-acetyl-1,1 -dinethylethyl group,
preferably a fornyl Cl.6 alkyl oup; a carboxyal kyl group
such as a carboxynethyl gra ®- car boxyet hyl group, a

3- car boxypropyl group, a xy-1-met hyl et hyl group, or a

52- ear boxy- 1, 1- di net hyl ef hyl p, preferably a carboxy Cl4 al kyl
group; an al koxyc rbonyl kyl group such as a

met hoxycar bonyl net hyl gro = met hoxycar bony| e group, a

3- met hoxycar bony! pr opyl grouﬁ a R- rretho>c<[9 @FHék&&fzinethylethyl
group, or a 2-net c ny&- 1, 1- di net hyl et hyl group, preferably a
Cl -6 al koxyc Pon | Cl] 6 allkyl group; 10an azi doal kyl group such as
an azidoneth@ﬁ bupﬁAa\Zf zi doet hyl group, or a

1- azi dp- 1- met hyl et hyl grbup, preferably an azrdo Cl.6 al kyl group;
and the |iKke. [0033] A "C24 aIkenyI group is an unsaturated

hydr ocar bon gro vin | east. one
car bon- car bon diﬂI elJb":1 ﬂ(} &Fﬁotf%z%B IQény ﬁg}’p%&%? e%%r%phe ATC
straight chain or a br che épgln | es of the C2. 8 al kenyl
group i ncPifaaing ayfhes “ﬁ?@%ﬁﬁ? S 4t dlp,24n i sopr onpenyl
group, an allyl group a 1- butenyl ,group, a 2-butenyl group, a

3-but enyl gr oupmlagenrepsit @myhbecd By andiganjateeersfi0 igrioup, a 3- pent enyl
group, a 4-pentenyl group, a 1-hexenyl group, a 2-hexenyl group, a
3- hexenyl group[0td24- hexenyl group, a 5-hexenyl group, a 1-heptenyl
group, a 6-heptenyl group, a 201-octenyl group, a 7-octenyl group, a

1-methyl - abbyl grfdgendeohtaimhftbreRlcholic @nfioRind Pepkes¥Bich Yl Férhila
group, a 2-metyl-2- ﬂ%tenyl gr%up, akd the 1ike. F%nong tkese qg?

al kenyl g I gfpl es of a "substituted C2.8
al kenyl g%%ﬁgwhﬁﬁg#%%%fa%dﬁafiéﬁ%§§h9$%group 25such as a
3-chl oro- 2- propgﬂﬁé group, 4-chloro-2-butenyl group, a
4,4-dichloro-3 L 18 group, 4,4-difluoro-3-butenyl group, a
3, 3-di chl or o- 2- propenyl group, a 2,3-dichloro-2-propenyl group, a
3, 3-di fl uor o- 2- propenyl group, or a 2,4,6-trichl oro-2-hexenyl group,
preferably C2_6 hal oal kenyl g mmg a hydroxyalkenyl group such as a
3- hydr oxy- 1- propenyl group,~g 5 4-hydroxy-1-butenyl group, a
1- hydroxyal | yl group, or ydr oxy- 2- nethylallyl group, preferably
a hydroxy C2-6 al kenyl gr nd theFkHKﬂL!BDQEED A"C2_8
al kynyl group” is an unsat ufat ed hydrocarbon group including 2 to 8
carbon atons havi one carbon-carbon triple bond. The C2_8
al kynyl group 1 straight chain or a branched chain
Exanpl es of(Rtla group include an ethynyl group, a
1- propynyl group, argyl group, a 1-butynyl group, a 2-butynyl
group, a 3-butynyl group, a 1-pentynyl group, a 2-pentynyl group, a
3- pentynyl group, a 4- pentynyl group, a 1- hexynyl group, a
1- met hyl - 2- propyn roup 2- et hyl -3- but gg group

n Formula (11T) each of R, R", R”, m1 and X represents the same meaning as

15  those in Formula (II) described above in <2>; and



[ 0041] 20A "C6_10 aryl group” is a nonocyclic or polycyclic aryl
group having 6 to 10 carbon atoms. In the polycyclic aryl group, if
at least one ring is an aromatic ring, the remaining ring(s) nay be
any of a saturated alicyclic ring, an unsaturated alicyclic ring, and
an aromatic rin 6 ,10_ar [ j ncl ude a phenyl
group, a naphth§1“§?%§%%g§ﬁ9%%% eny?ﬁéggﬁﬁ¥&%gof§§5%yl group, an

i ndanyl group, ﬁ%#ralinyl group, 25and the |ike. Anong these, a
phenyl group is erable. 20 Exanples of a "substituted C6_10 aryl
group” include an al kyl -substituted aryl group such as a

2- chl or opfighy| Hpeanculturd fangicidh comppsieg s appeliis, ingredieft, ableaghioany |
group, a 3,5-difluorophenyl group, a 4-trifluoronethyl phenyl group,
or a 2- nmesdiectstd fremalhdoyp comsiting of tiealitggenccontahsing heteadyelig/dongroand, the
and an 5al koxy-substituted aryl group, preferably a Cl.6

al kyl -subgdli thefeBf] a6® N3k Me BRPEE theRRAE QFARPo84LEE i uped C6_10 aryl
group, and a Cl. 6 al koxy substituted aryl group. [0042] A
"het erocyclic gdgygr includes 1 to 4 heteroaton(s) selected fromthe
group consisting of- a nitrogen atom an oxygen atom and a sul fur

atom as g.constituent atom 10 of ring. The .heterocyclic group,my
be monocyctt c o‘%m ﬂ)‘ﬂ?%‘i}jga}t? groduct of thie @Yﬁgﬂ'@?%?lngﬁ@teﬁﬂ'@?‘b?&%ﬁq d
group include a 5-nenbered heteroaryl group, a 6-nmenbered heteroaryl
group, a EpriersBy Remapla4hythe galbthsTeod o shaiNoxide deamnennd therdof dgseibsd
a partially unsaturated heterocyclic group and the like. [0043]
15Exanpl esbwk it &> Shemrberedththpiodnadeinlg sgicoted fiont the geoupecopyisting of
group such as a pyrrol-1-y1 group, a pyrrol-2-yl group, or a

pyrrole 3- 3Euerosmydoxkguinbligs; o;spdiﬂugﬂo-ﬁﬁy@oiﬂﬁwaeyl group or a
furan-3-y1l group; a thienyl group such as a thiophen-2-y1l group, or a

t hi ophen- 3y G6:8UWiodaEnihSHH2E Hubko-8) fb@{&ﬁ%ﬁ@l hdlifkdgmo! - 1-y1

group, an 1mdazol-2-yl1 group, an | m dazo 1-°group, or an

i m dazol - 55 [ Oup, az | 20group such as a pyrazol-1-yl
group, a %g%%ggI?§P§%ﬁ8%%éﬁ?gg%ﬁ9lggﬁﬁ-4myl group, or a pyrazol-5-yl
group; an oxazolyl group such as an oxazol -2-yl group, an oxazol-4-yl
group, or an oxazol-5-yl group; an isoxazolyl group such as an
isoxazol-3-¥1 rou¥, an i soxazol -4-yl1 group, or an isoxazol-5-yl
group; a ER E@%Kﬂf HEJNYENEWMs a thiazol -2-yl1 group, a thiazol-4-y1
group, or a thiazol-5-yl1 group; an isothiazolyl group such as an

25i sothi azol - 3-jD1§]r oup, an i sothiazol-4-yl group, or a thiazol-5-yl
group; a triazolyl group 21 such as a 1,2,3-triazol-1-yl1 group, a

1,2,3-triazol - 4Th/é|ﬂi&6§éip601ﬂaiﬁi;n%h’éteﬁ-édy@ﬁ@l: othd 9he YRt threof, and N-oxide
1,2,4-triazol-1-y1 group, a 1,2,4-triazol-3-yl group, or a

3 e BB OB BIRG AR Mol e B BBpBunds usefl s an
2, 4o S oot ot oAt SRR R MG i fasp e o we

, 3, 4-thi adi azol - 2-y1 group; a tetrazolyl group such as a _
etrazol - 1-y1 gFsagrignltarat gkngxfﬂﬂ acporgingdp glmogrewlqva@hqn iRen aggyadych
Exanpl es of the 6-nenbered heteroaryl group include: a pyridyl group
such 2 ahgsyaxicelient Qonfib] gffecip,doas patraadserphItopdxigityounmlanss, aad pys little nexdeipyl
group; a pyrazinyl group 10 such as a pyrazin-2-yl group or a

pyrazi n- 3toyhungHn® Udbmeti P Yifiindhl s iy Fislgb08Hths Usir@gneat Pyri m din-2-y1
group, a pyrimdin-4-yl group, or a pyrimdin-5-yl group; a
pyridazi nyl group such a pyridazin-3-yl group or a pyridazin-4-yl
group; a triazinyl group; and the |ike. [0045] 15Exanples of the
condensed het eroaryl [ o =1 i ndol-2-yl
group, an indol-3-yl 8&@@%?fﬁﬁiﬁ%ﬁ%ﬁf@ﬂg@Lé?ﬁﬁﬁgﬁﬁﬂﬁﬁﬁggi-5-y1 group,

an i ndol-6-yl gﬁﬁ?%’ an indol-7-yl group; a benzofuran-2-yl group, a

1
1
1
1
1
t

25 Hereinafter, the present invention will be categorized into 1) a



n- but yl carbonyl group, a pentanoyl group, a valeryl group, an

oct anoyl group, an i-propylcarbonyl group, an i-butylcarbonyl group,
a pival oyl group, or an isovaleryl group, preferably a C1 6

al kyl car bonyl group; an al kenyl carbonyl® group such as an acryl oyl
group, or k .

oroup:  an" R SSHHLEA G PR REDENRNlekBerie by b HEBRE AU thereor
preferably a 6 . al kynyl ¢ar bonyl oup; .an. aryl carhbon up such
D o bonz By i e cotnd Hsesat e Davnngn gruns eden s B Besthibea
2-pyridyl carbonyl group or a thienylcarbonyl group; and the |ike.

[ 0049] Exangdteit of a "substituted Cl1_8 acyl group" include: a

hal oacyl group such as a 10 nonofl| uoroacetyl group, a
nonochl or oacet y[00dBbup, a nonobronoacetyl group, a difluoroacetyl
group, a dichloroacetyl group, a dibronmoacetyl group, a
triflugroacetyl 19K EenRohtaingdY RGBERN cofipOtMY reproért®] BYPaEATY (1), and
group, a 3,3,3-trifluoropropionyl group, a 3,3,3-trichloropropionyl
group, or CPRC ¢ onyl group, preferably a Cl1 2
hal oacyl éégéﬁ@gﬁﬁgﬂgg%@’%qg%gﬁ' A "(1-imino)ClL 8 alkyl
group” is an inmponethyl grou r.a group in ich a. C al kyl group
7 bonded 1o anThriisRE ARt Festehs Punbatit drofing heresen

al kyl group include an imnomethyl group, a (1-imno)ethyl group, a
(1-i mi no) Frvepyen isrerrpsented by Formnls (Blbereipfist somatings jefgried)tp @ni'¢ampound
group, a (1-imno)hexyl group, a 20(1-im no)heptyl group, and the

| i ke. Ao’} sgseferably itprestmied byHordmad KY) (hgremagfter, sometahes mfdreed to as
Exanpl es of a "substituted (1-im no)Cl_8 al kyl group” include: a

( 1- hy do oxytathpandl(Ky!), ks moseipiefasb]a réprelcay ibyiFdanElalil) @eeifted

(1- hydroxyi m no)ethyl group, a (1-hydroxyi m no)propyl group, or a

25( 1- hydr Qxeyi¢ith Aok Rua ko 9¢ QihnoRh@(ghap! v a (1- hydroxyl mino) C1_6

al kyl group; a 24 1-a?koxyi 1 no) al Kyl group such as a
nethoxyininoneta%h_ roup, a (1-ethoxyim no)nethyl group, a

(1- met hoxyi m no etﬁgl group, a (1-t-butoxyimno)ethyl group, or a

(1- et hoxyi m no) et hy] group, preferably a (1-(C al koxy)imn , 6
al kyl group; anarh? H’érolgF’P(égnt@PH{%’fferoc%hc C&Rp’g%&isﬁﬁﬁgﬂ‘g@a‘?rﬂg%% oxide
group” is a group in which a Cl.6 al kyl group, a C2-6 al kenyl group,
a C2-6 al kympoungrtbersof accoglingtoghs pregend iy entioromay be ahy(lra agokypley
group, or a 5 to 6-nenbered heterocyclic group is bonded to a

car bohy! gryetap polyddnaisi Oitkeriikees Ao tanesymmiesid dadicacht@ay ereyisogeup”
i ncl ude: an al koxycar bonyl group such as a nethoxycarbonyl group, an

et hoxycar BagylonG dBle Wnd dr B{edRRXYEAMPAIM theeOf Phayd present in the
i - propoxycar bonyl group, an n-butoxycarbonyl group, an

i - but oxyc | : - I i

- pont ! oo ER colafti derb i BRLE ol (BUELE b Nooxide compound
a Cl_6 al kox r bonyl oup; 15an al kenyl oxycarbonyl group such as a
vinyIoxycﬁrﬁ%ﬁéfmﬁﬁ%gﬁggpI%#egﬂp§?§§9Carbonyl group, preferably a
C2_6 al kenyl oxycar bonyl group; an al kynyl oxycar bonyl group
such as an et hyHf28kycar bonyl group or a propargyl oxycar bonyl group,
preferably a C2.6 al kynyl oxycarbonyl group; an aryl oxycarbonyl group
such 38 a phenokirstarflatinthie ngpaoimg o f ursuRtimeedh b ynsabstiorigd” igrfoopulae (1),
preferably a C6.10 aryl oxycarbonyl group; an

ar al kyl oxypnahé (Y1) vl ®¢Rxpldimbd asThe fean2yhaby@tarddo ityhe @raum, specification
preferably a C6_10 aryl Cl.6 al koxycarbonyl group; and the |ike.
[0053] A} i - - b i

S kyl | gr ol s b SR s B Ried oF SF ARG S Poteedgy

et or goye Mgl e sy el i s e s &5 st B RTRRGST:

Exanpl es of the "substituted carbanmoyl .group”, include: a
P mention of “substltuteg”, 1t means “unsu%stlt%ted”%nless otherwise stated.

25 On the other hand, the term “substituted” means that a hydrogen atom of a group



[ 0057] 10an al kynyl oxy group such as an et hynyl oxy group, a
propynyl oxy group, a propargyloxy group, a 1-butynyl oxy group, a

2- butynyl oxy group, a 3-butynyl oxy group, a 1-pentynyloxy group, a
2- pentynyl oxy group, a 3-pentynyl oxy group, a 4-pentynyl oxy group, a

1- hexynyl oxy. ar ou 1- net hyl -,2- pr .0yl px r Qu a .

2 ot hyl - SRR LISt gPbls: os teeR sertet il sty iy payipe thy same

2-met hyl- 3-pentynyl oxy group, or a 151, 1-di net hyl-2-butynyl oxy group,

pr ef er abl JTUETEES agong Eﬁmnéﬁvu@vrad%,thednﬁw By okbe Gubtiguetic sas a

cycl opropyl oxy group, a cycl obutyl oxy group, a cycl opentyl oxy group,

a cyclohedﬁﬁﬁﬁ&ggﬁmuﬁﬁdaﬁdymﬁ@h@ﬁhygmwySgwgmﬁﬁaanwyvhn@&myld?MSQroup,

a 2-net hyl cycl opropyl oxy group, a 2-ethyl cycl opropyl oxy group, a

2, 3, 3-tri febhtythentt halylleyhe xy ngr@upit [8as? twebubstit ot apsricthoxamesoup, a

20 2-et hyl cycl ohexyl oxy group, a 2-ethyl cycl ooctyl oxy group, a

4,4, 6,6-t gigfepdiet hyl cycl ohexyl oxy group, or a 1, 3-di butyl cycl ohexyl oxy

group, preferably a C3_6 cycl oal kyl oxy group; an aryl oxy group such

as a phenyl oxy SLoUR,cif, NABNG AYLXYK I QURe ANeRTULSRYL XY AT OB, i
any®oxy group, or a tetra

i ndenyl oxy group, an I ndan Pox roup, I'nyloxXy group,

preferably a C6 10 aryl o roup; 25an aryl.al kyl ox rou ral kyl oxy
O oupy - subisinsommgn et SifBis £ 5ol bl ufer Mh 68 picDps atghns
2- napht hyl naet hyl oxy group, preferably a C6_10 awl Cl -6 al kyl oxy
group; andessyrobinglugle safbon gtdmsis agmbsitieent] okyr eypmnls, a Juipd arsiup dyyiog yn
group, an n-propyl carbonyl oxy group, an i-propyl carbonyl oxy group, an
n- but yl caejomgroxyasgr mbgttubans catéponzbd as HOpnylkoxy Cgaliiybgroap.
pent anoyl oxy group, or a pivaloyloxy group, preferably a ClL_7 acyl oxy
groupio an al koxyearponyl al kyl oxy group such as a
met hoxycar bonyl met hyl oxy group or a
1- met hoxycar bo : s ) . : : =

I SR I ot Ami 3} R Y BBy

al koxycar bonyl oXy group; group suc

trimethylsilyloxy oup 0 t =hut yl di net hyl si |l yl oxy group,

pr ef er abl ?xccﬁg‘?% aﬁgﬁ_%s @Fl?@ffgtis P§B’8}§§356Pto‘8 MR 1 he 11 ke, [0058]
Exanpl es of a "substituted am no group" include: an al kyl am no group
such as a 15 nebFAmRas Hoherabstitugy” sigydeannplocey ¥om, sughana Breng aemm
group, an n-butylam no group, a dinethylam no group, or a

di et hyl antioriag aom, a prasiiae atgiy oa anbylinaGlo8; aCkyalkyh grougsush@s @methy
Cl 6 al kyl am no group; a nono Cl.6 al kylideneam no group such as a
met hyl3 depeap; ancctiyyl @dgup, en naomtl ydipd &m & propRDerg e, Wd; n-ButfDEroa, Wnarbubgl
group such as a phenylam no group or a 4-nethyl phenyl am no group,

pr ef er abl ¥rodp ENCRQA debupl @ (K] R atgﬁiliiéﬁtgl grioﬂ%gdr%%li@x%gﬂh@}'@ciyc h

as a di-1-napht hyl amno "group,” preferab 10 aryl'am no group;

R S S e e R S S i o
o of o abl §F SN RGPk <gneRnal DS Ay Pinodh sRgiinar Ao GRS B Lach

as a net hoxycar bonyl am no 25group or a t-butoxycarbonyl am no group,
pr ef er abl %paomyl@am@xlyb%tﬂmﬁ PN R AP uierol group 283 dutenyhgropp.lée . [ 0059]
Exanpl es of a "substituted nercapto group” include: an alkylthio

gr oup2@ uc h-nasshd-2rpdohgn l lgraapg a Gupetbyl-Zpropeyll grinipy adrmmpenypgrefiprabl y a
Cl.6 alkylthio group; an arylthio 5 group such as a phenylthio group
or a 4- nephyhteiErbig)ac-gineingl gﬂ%ﬁﬁ,f £4-3bht¥nyd gedupl A 1ahdthyin Bu@hPURouR A

acylthio group such as an acetylthio group or a benzoylthio group,

preferabl y_ P i HOLR: 140 0] 2E f_ a

Patbst | t b S et aph, AR A2 L 8 2 e AR S HERER B o

10as a nethyl sulfonyl gro an, et hyl sul f onyl . .grau an

o pr oyl <GS GG S Pr YL ETRA For e ToaREnE Ban Tbat i sul f onyl

group, an_i-butyl sul fonyl %rou , an s-butyl sulfonyl group, a
2-cyclopropenyl group, a 2-cyclopentenyl group, or a 3-cyclohexenyl group; a Cs¢

25  alkynyl group such as an ethynyl group, a 1-propynyl group, 2-propynyl group, a



R3 is a hydrogen atom an unsubstituted or substituted Cl1_8 al kyl
group, an unsubstituted or substituted C2_8 al kenyl group, an
unsubstituted or substituted C2_8 alkyﬂﬁl group, an unsubstituted or
substituted C3.8 cycl oal kyl group, an substituted or 10substituted

an-unsubst 1 EhTEhsPR ARRHRAY] LR ShulRbut S B PRt [ BBl

substituted -imno s al kyl group, an upsubstituted qor substituted
ClL.8 al ko%}eéfﬁbla%\%ﬁg%&%érm%@ 1R & ‘PGPtYQ&lb%PFR’&@éBerﬁWﬁ &Khp; 2
group, or a cyano group. [0063] 15The foll ow ng conbi nati on may al so
be i ncl udécpeatynyl group.cr Fawthekdriytnyl Broupsa annaing copentymt gtbups a 1-hexynyl
substituted C1_8 al kyl group; R2 is an unsubstituted or substituted
Cl_8 al kylgrappoona 1,ankdmethyl-2-bulB@yl groapsubstituted C1_8 al kyl group, an
unsubstituted or substituted C2r8 al kenyl group, an unsubstituted or
substiguted C2. fhoabkynyl group, an unsubstituted or substituted
20C3. 8 cycl oal kyl group, an unsubstituted or substituted C6_10 aryl

group, an unsubsgtit tit cycld 1)
unsubsti tuted o?td ﬁglg(tgﬁ %{Olelgg@_dg a;ﬁclgtﬂ"g%ﬁ’%‘?’ £§(fllnéﬂtlf%{s"%s |’taa?12%fogcr,xy
substituted (1-imno)C 8 al kyl. grou an _unsybstituted .ar

Subst | t ut EEPUBL BRGR, BBV PP R BrovRr i EHIRRY BeHpeth ighutoxy group, or
substituted carbanmoyl group, an unsubstituted or substituted sul fonyl
group, or a&buipxyErginea - 2BEneRy srogp such as a \nylany SRyl YFAER) 2
to forman unsubstituted or substituted 5- to 8-nenbered ring, or to
form 0=, RaRe@ApxpgroRpNr.a thikeny]oxRagrogp reSally/nalony gropesuchaoan or an
unsubstituted or substituted Cl1_8 al kyl group. Rb represents a

hydr ogen athgfiyleky afbup s dRsdpatalled @bus st b kit efbupldctpddyphdngl gdip oFa

represents an unsubstituted or substituted hydroxyl group, or an

unsubsti t r ; < .
unsubstitgﬁggm%égs 52?%%ﬁ%g%xg%§§mg#é%%sg?%ﬁgxyﬁmﬁgﬁrégﬁugﬁgm§ygﬁgy,a

be the sape as e "Cl. 8, alkyl Qup" given t he ex les in Rl _to
R above. Craalkiaroliradnd: Sl Btfim ity i 3T Sy RpT grond
sane as the "substituted 10 hydyoxyl group” given as the exanples in
R to R3 S¥HAs2 8y group or é?é?ﬁf?@é ZIPWRS 4 v 76X §PUR SiFhps a formyl
substituted 5- to 8-nmenbered ring, which may be formed fromRl and R2
bei ng j oi BEWP, ithedetyd grougna arqppm? prounydbeEaylseun, ion g cyelelexyicagbonyl
cycl opropane ring, a cyclobutane ring, a cyclopentane ring, a

cycl ohgxagsupi af,; acylbgygbahaghase foimngdoxogroap,anccetylixaaeour, ag,
preferably a C34 cycl oal kane ring; an unsaturated heterocyclic ring

such as aprdpddyBide drbiid a benokdocXlycireup, o 8 & yElbRékyl ArtbinRIoatk Qralip; BYT;an
ring, a dihydro-2Hthiopyran ring, and a tetrahydropyridine ring,

pr ef er abl 5 iy -

het or ocyc IRy ERRL AN dnol baRo T an SRV BHE] erqu, o
aryl group in R may be the same as the " 10 aryl. group”. given as
Che exanpPeUoh et Rebos g, 5 EBropydforal ebitny o Srerprocivh s and
[0067] [R4] .25R4 each i ndependently represents an unsubstituted or
subst i t ut adbeexgcabul SEPBuEATbOX BEPunsubst i tut ed or substitut ed
C2_8 al kenyl group, an unsubstituted or substituted C24 al kynyl
group?20an unsubBiBut ed or substituted C34 cycl oal kyl group, an
unsubstituted or substituted C44 cycl oal kenyl group, an unsubstituted
or substituted ShydiOxdrgrburgaaRo gavuptid EYhEilbilktiagons sishils hichlir@dethyl
het erocyclic group, an unsubstituted or substituted Cl.8 acyl 5group,

an unsubs %}&Ug’[ £6h19f0cfiYP ?flﬂub}‘e{ @Qlu(ailﬁdltfﬂlﬂc@r 8 l?i-gﬂéhlo%-ﬁ!rﬂ?%)g%r%ulp, a

unsubstitdted or substi ed carboxyl group, an unsubsti't

substi t ut carb | _qro subst.i futed o ubsti tui ed hydroxyl
o oup. - an T HERBEMRY e $Pa pRDu PR BRI ES C HRS L SR ¥k
or substi F’ZP th?oq'o-q%rgggr}y gr%g %?’a Z?ﬂlfolf‘g-slt-‘ti)&tgr}y %ro%lﬁl, E];. %g.ﬁlalg&gll%lfjr%}l g?oup such

25  asa4,4-dichloro-1-butynyl group, a 4-fluoro-1-pentynyl group or a 5-bromo-2-pentynyl



The groups represented by R5 may be the sane as the exanples given in
the 5 groups represented by Rl to R3. In Formula (I) and (11),

n represents the nunber of R5 and is an_integer of 0 to 5. In Formula
(I'11), nl represents the nunber of R5 dhd is an integer of 0 to 4. R5

r ef er abl S Cl a . a0 a Cl 6 hal oal kyl group, a
R6C 10 oy o PLEL R By e Sunfles Bouro R frbpdia Bo8Rofy! | 87 OUP,
group, a . [ .ac roup, a C1-6 10 al koxycar bonyl group, a Cl.6
al koxy gr%ﬂ‘cﬁﬂ%gﬁﬁ%ﬁﬁ 2EBup 2 ﬁlﬁfﬁlése'e‘ﬁ%f HPRE FURiA3 S anﬁerﬁprqwnﬂﬂ{ﬁe

al kyl am no group, a Cl.6 al koxycarbonyl am no group, a Cl1_6 alkylthio

group, a Bioup onp Ryirempbbwayyloxy gupp: aChalbelyperd strpupsh as &d-shlorepheny or
a nitro group. [0069] Any one of RI to R3 and any one of R5, by being
j oi ned, napupor 4rflaorophend whsipl brd 2d-dichisrephdniyl gioad; HE€; fhaBbargabegroch

ring. Exanpl es of the 5- to 8-nenbered ring include: an

aronmatj ¢ fiHnRgaal iRophdAgloRY GhoupsSorta @%H%%@—Habﬁﬁbx@g@?ﬁ;g&&?%d&?ﬂe

ring such as a cycl opentene ring, a cycl opentadi ene r ,

cycl ohexe i.ng, t LK o] NG d.the
Y ker " 2or Bg7b pAfas g RASGER. hihorBlecl EXERIPELENEL el wdPrors
A represents a.5- to 7-menbered hydrocarbon ring or a 5- to
7-nenbere6‘°ﬁ]é’f@‘e8%(§)’glgfq}lpri ng. Exanples of the 5- to 7-nenbered

hydr ocarbon ring include: an aromatic 25 hydrocarbon ring such as a
benzene ring; af%@%‘}]? cycl oal kene ring such as a cycl opentene 33
ring, a cyclohexene ring, a cycloheptene ring; an aromatic 5- to

7- menber ed het ex gewalgranp; Amosyanh gasipg afutragronp;ray, isacybivte gloapea cyangte
a pyrrole ring, an imdazole ring, a pyrazole ring, a thiazole ring,
an OXBEEOl olp Hh azale droGaaahend kiodp; ACRYAkHbMeo drogh sikhRY haZdtigahindd,
a pyrimdine ring, a pyridazine ring, an azepine ring, or a diazepine

R e il e
e U 05 TR 5 BRI v

Wien R is, an unsubstituted or substituted C6_10 aryl group or a cyano
group, A PEYRERm 8ouP BEA PRFYISIAGMINACEFAWY: & (17 deylaininqoprarie FuahI 48 2 hat
the conpound according to the present invention be a conpound (11) or
(1'11). [ofvrmylamino group) anedsetyéaning Szovl, a propAneidarhmoatovpy dbytaylbena i ng
or a 5- to 7-nenbered heterocyclic ring. Exanples of the 5- to

7- mentter egroby dmdgaspdcarbomdaraind grdig, br a benzb§lamimoeupch el er ocyclic
ring include the sane as the exanples given above as A, and anong
these, anaR6HMRIHo ylﬁﬁﬁiﬂ&g%ﬁggﬁbhrds%étﬁoﬂcﬁfb%hﬁlﬁhﬁn@@@u% dpenzene ring
is nore preferablel hat is, it i's nore preferable that the
conmpound i . 1 i d (I'11).

200 0072] (o Splyhibd Erolh 2R Rhob BN EBERA T L £ 1) ot om
a sulfenyl grou a sul fonyl grou an.unsubst i t d, or, substitute
Car bon- a SROPEF A oaREEST MouPa et St stb L GEpRERd srodb soeh
25Exanpl es of a substituent of the carbon atominclude an oxo group,
a C2-6 3 pfiRcHehanenyy Sou, a ahenyicaryamayk grougr Fuas. [ 0073] Y
represents a carbon atomor a nitrogen atom Z represents a carbon

at om2fr aN-phenyliiNaonghkylcabamoyllgroups apimirer Gl adkytl lgadup¥uelnes ah inantratthyl
carbon atons, and D be an aromatic 5 ring which includes both Y and

Z. [0074] gidupad (1-igfin@ethi glaohg,a)rpaqmﬁﬁmq-ra?@wdgrwp;bmﬁ%wﬁﬁ%@}tﬁ alkyl

invention is not particularly limted as long as it is an

agricultu : i _ W’H t he

salt incl %@g#)ﬁ%&g‘%ﬁ?{ )@FA ’@F]ﬁ?{ﬁ%}eg{%%&?’cgg g C a}s?1 Oggirﬂg{:%})gé’iogfaaci d

or 105u|f¢i(ri£lcd aci.d; glfsallt of .an.organi c_.aci Sﬁ(g,fl as_acetic acid or

lactic achd™Y&ORAmnoroRy srpymy e C1 XYEHER “4¢ 49 HHRTUSditum  or

potassium a salt of an alkali earth netal such as cal ci um or
methoxyiminomethyl group or a (1-methoxyimino)ethyl group;

25 [0025]



The conpound represented by Fornmula (I) may be produced by reacting a
5 conmpound represented by Fornmula (1) and a conpound represented by
Formula (2) by conventional nethods. According to the present

i nvention, 7,8-dif|ouoro-3-iodo-quinolﬂﬁe is a useful intennediate

product . 0 . S t.hogd: 0 ) :
(I'n the formul ad ,meﬁfap&&é)r Zﬁéaﬁ%o%%&%%%ﬁggr ) ’%,qﬂlr% arﬁ%%rﬁz- ?Jépﬁrae%lésr?%kytl g
sane neani ng as those descri bed aboye, ). 15The conpound.represented by
Fornul a (1850%;9&9%%9 1)?’8&@@@’& ByUR- @8 &t YHé“’aBT%hﬁBEP' op gl“é@g%‘ﬁ’eﬂl by
Formula (3) and a conpound represented by Fornula (4) by 36

convent i om@ropyiihiecmieup, an n-butyifie erupgan icbutyighip gecspnen s-huithioggiougor a
f 1 ouor o- 3- hydr oxyqui nol i ne, 7,8-difl ouoro-3-hydroxyqui nol i ne,

8- f | ouor o+-Butyittlioqaeyur -ar@it dajitenyitino Igrsig, suoh as a vinylthio group or an allylthio group;
7, 8-di fl ouor o- 3- hydr oxy-2-nmet hyl quinoline is a useful internediate

producs. ﬁ[lgzgégﬂynggﬁﬂgF&%'sﬁ&mYﬂpﬁhﬁ}ylﬁﬂp hp or a propargylthio grglérpg aldg,

formul ae, Z,  mand n represenththe S

. 1 _ . ' S _
moreeh ey RS PEPSEIL by HARIIPRL sty o
n G gnar s gaie oot & o B el & s pap iyt e ARA S o

al kyllithiumreagent or a Gignard reagent, and then a conpound

r epr esent eenzyjthioggrenn er ¢ phenpdhylbigezowm alet-oatkylgiplcaibapyli giogmauch as a

production of a 15 conpound represented by Formula (7).

Exanpl es @hethiikhia)dastionyt groumand ethgithio)cssdnyhgrotg al (ntropylihieycarbahylde
methyllithium n-butyllithium s- butyllithium t-butyllithium and
the lige. ghxpmdligopfittid)earGondnesup, b eagentthisjeebdnyl bhep@gnesi um

conpl exation 1 nclude nethyl magnesi um chl ori de, ethyl nagnesi um

chl ori de, s i l QK : - 3N i de,
and the. 1 1 D PR b R PP
fron1n-but(&pﬁgnesiun1chloride and n-butyllithiumnmy be used.

A sol vent &S84 in the lithiation or magnesi um conpl exation i s not
particularly limted as long as it fornms an anhydrous reacti on system
wi t hout dissolv“%861he conpound to react therewith or exhibit any
particular interaction therewith. Suitable 5exanples thereof include:
an al kane- baseda ok elipitsulfiayhergyp ge asrfencthlzelfiayl grepe.anethylsdimk group,
(registered trademark) E, or | SOPAR (registered trademark) G an

ar omal$ c- basetduiyuifenyl goupha s deandsvifingl graprsach as amalt o iyl enaip; an
et her-based sol vent such as diethyl ether or tetrahydrofuran; and a

m xture t gy eRinAeRAgyltHeSesuchAs 8 QI ardaneshys etomnh C%.%@ﬁlﬁg&leérbﬁlb
y De

ether or tetrahydrofuran is preferable. The reaction 10 na

per formed i i t

b cpar od Sreb R ARHhGATn 0 SRGENICRARIBES I PR SERET Al

4 0082 15 . ln the formyl ae, R R, A D Y Z nd n
Lot esent &0HB o amriidiRY oA e freuSiseBi Bisw s he dherfyisimy!
represented by Fornul a (S%HQS produced b{ oxi dation by reactjing an
oxi di zi ng SERYEME aherethyleBHpY e 8freabntwlony arenmanch ap zynetdailiongl e
oxi dation 20reaction may be perforned without particular limtation

as | oAY agraupean ghylsilionydgicdpzersa abutgigulseyd geapya By-dalssyslsugfooppgrompr
exanpl e, an oxidation method such as a Jones oxidation, an ozone

oxi dat i on sudh asanQ¥SIsulfens Gadiipd B C,QblkysyIng i@l geoudisdding o gapaaylsulsush

as manganese di oxide, or a Dess-Martin reagent, may be adopted.

[ 0083] group; a Cq.19 arylsulfonyl group such as a phenylsulfonyl group; a heteroarylsulfonyl
group such as a thiazolylsulfonyl group or a pyridylsulfonyl group; a Cs.; aralkylsulfonyl
group such as a benzylsulfonyl group or a phenethylsulfonyl group;

25 [0027]



5(Synt hesi s net hod 5) [0084] (9)(10) (I'n the formul ae,
R4,123, A, D, X Y, Z, mand n represent the sanme nmeani ng as those
descri bed above. RI' and 1E, anong the_above RI to R3, represent an
10unsubstituted or substituted al kyl gi up, an unsubstituted or
substituted al k Upy .+ 80 i tut i ynyl
group, an unsub%?%‘jtleu é?? oretégrﬁ%rg Fgljtd gﬁ é‘h thaarS;%ldpyglgoga &?&}& 5g&rﬁfigj% llg’ an%lenyl
unsubstituted or, substituted heterocyclic ring. Hal represents a

hal ogen afGHP)an imidezoly SEBotRYaFlY g%tﬂ@&xs%lrﬂcﬁrwmaane%y:ﬂ%ﬂ% a
produced by reacting an equivalent of a Gignard reagent with a
conpound tegzebd grmupdarbipothinzaivl gropp)a triarelyl srgup.Sincwagieweisl grepp.dsent ed
by Formula (11) nay be produced by reacting at |east two equival ents
of a G i gthiadiazobdgenip, v 4 fetrhdodylopogy uredmempeed dateachryd\erdigr swch as §9) .

[ 0085] (Synthesis nethod 6) [0086] 39 (12) (13)(14) [0087]

(I'n the feydaih aRupidyraiayl dRéup, pﬁfim@h’n%, grofup, 4 pyfdaZin@ndodpabr § 8REGSENt

t he sanme neani ng as those descri bed above. G iepresents a | eaving

group, Ssu .

conpound eB&%%%ﬁ?%%bgé%gggﬁﬁﬁgn?qé{ﬁﬁgéh%gﬁgyg%gg%@’%§q¥%¥g§ﬂWbaone
equi val ent of.. ignard reagept with a conpaund represented.b
Farmita (o7l gt b e Rialh etud SRRJRGHED 2 iopm A F e or
produced by reacting at | east two equivalents of a Gignard reagent
with the TORPOURY grely ade ftiedlylsilpberaup sughiasya trimgf g8y # msliyisilyl
met hod 7) [0089] (15)(16)(17) (In the formulae, R4, R5, A,
D, X, Y, Zoumorartebutyldimptiedsht gtdve; s mphendailylrggowgs addbthehikse descri bed
above. J represents an al koxycarbonyl group or a cyano group. Kl and
K2 repyesent anoeb¥yl group.) 40 A conpound represented by Fornula
(16) may be produced by hydrol ysis using conventional nethods. Al so,
a conpound reprﬁ?&%ﬁﬂih?éﬁt":ﬁﬁg}lé\% a(éi@ereﬂpysuiaf(itﬁétﬁd.uced by reacting an
al kyl ating agent 1n the presence of a base. [0090] 5(Synthesis nethod
8) [0091] 2](In the formulae, RR R4, R5, AL D, X, Y, Z, m n
and Hal represemp %he sanme neani ng as those described above. R4
represents an ﬁubstituted or substituted al koxy 10 group, an
unsubsti tuted substituted al kyl group, an unsubstituted or
substituted al kenyl group, an unsubstituted ar substituted al kynyl
group, an unsubBrépreseaty agroguispraseniedbly §RyR Rjr aupnsubstitaied or substituted
unsubstituted or substituted heterocyclic ring, an unsubstituted or
subst i3 ut €glipangl Eeoupr otpeyamp gasupunsubst i tuted or substituted thioal kyl
group.) An N-oxide conpound represented by Forrmula (19) nmay be
produced by 15 pkiodt*zhdidnde ettty iehreptesBtreebntyorOmitlsabstihiidd #Si N9
conventional nethods such as 41 the use of an oxidizing agent. A

d : .
Comvent i onhEAT g A Af e Pl b R R CE P ERPRTE T
th d I 19). And th d
opr osent LBy TRGH ALP atet ¢ LhaPh Bl v R bl et e e €5y

substitution reaction or a_coupling reactjon 5 using an organic netal
catal yst exslealiail geuipy @ ansubsBiGA QT pubshBusHeecysipalkshrhgreur. 21) . [ 0092]
(Synthesis nmethod 9) [0093] ,

20 unsubstituted or substituted Ce. o aryl group, an unsubstituted or substituted heterocyclic

group, an unsubstituted or substituted C,.3 acyl group, an unsubstituted or substituted
(1-imino) C,g alkyl group, an unsubstituted or substituted carboxyl group, an
unsubstituted or substituted carbamoyl group, an unsubstituted or substituted hydroxyl
group, an unsubstituted or substituted amino group, an unsubstituted or substituted

25  mercapto group, a substituted sulfonyl group, a halogeno group, a cyano group, or a nitro



(23) 10(In the fornulae, R R4, R5, A, D, X, Y, Z, m and n represent
t he sane neani ng as those descri bed above R represents a Cl.8 al kyl
group. Mrepresents an al kali netal qg as lithium sodium or
potassium L represents a hal ogen atom The conpound
representgﬂngy Formula (1) rmay be prepared by a Suzuki coupling
reaction "boronic acid derivative represented by Formul a (22) or
Formul a 15(23) d a halide derivative, gnte For mul a (Zﬁ).
[0094] The N oxP¥eRgniistafie ﬁayafﬁalwﬁlﬁﬁﬁ S By ai¢ GRS GIeRS. | A

oxi dation reaction. For e Jn solvents or in the absence of

sol vent s, there ymtyesqgﬂep'éu@glgw R avealhgnsubstiteisA Groalybevasen tAlso, when
conmpound represented by Fornula (1) and peroxi de such as hydrogen
per oxi de. afPOR5¢L R'nodttyis r dgdivgematoar there drh@orceses fin whidhshe emptishe tyo
the resultant is subjected to a 5 normal post reaction operation in
an organi greoik Hfub&itaRRen, 3tan<>y1 giRbb. 0OWEHo byh&Ubiyafkiof® ' t®R&s an

conventional separation and purification, if needed, to efficiently

isolate a 0

pr oduct naﬁ%ﬁtﬁ%gﬁ%‘ S5l xd BOBR) F0o L Wiy O MIBIRR B o

I R spectrE_ %ess spectrum nmeasurenents, or by elenental analysis
or the Ii é’ﬂﬁﬁb 9952)  Agricul tural fungicide An agricul tural
fiingicide accordln? to the present invention contains, as an
15active ingredl®8PIt hereof, at |east one sel ected fron1the gr oup
consi sting of the nitrogen-containing heterocyclic conmpound, the salt
t hereof , and t hd ‘Ksakiyligroupirpousatiratieed hpdbcarpadB8jing héo 8 wahpr atens.
according to the present invention has an excellent fungicidal 20
capacildy qwelC,aalMytigrovpiithe odtrafdhlt alEMbOABrahting chafuc Exampha of éfe @ 5
whi ch beIong to Qonmycetes, Asconmycetes, Deuteronycetes, or

Basi di onyg b 909%e a methyl JHBp, T Ml LARIPAEERHHBI ctip! LEn BLES

i nvention y bg used to prevent vari ouS di seases that occur in gﬁgp’
cultivatign of r|c I tu I 0,

25gr ass t Ar 8w H? t‘lﬁne% ﬁ}éﬂtg? &?pokl?g'rh%ggﬁ gryfu A%elggf:ﬁy gﬁrg a%qu%??"or
subner ged appllc ] For e it used to
provent:  goup, an ﬁhﬁafgrsgetan et i 2 (oL 51y i BRI GTSD, ameaReEty

root rot (Aphanonyces cochlloides), Root rot (Thanatephorus

cucumeri s Eroupeaf-mehylprthareupshd R ulimetiziprmi gjoupspenien] srupand thedike.
spot (Mycosphaerella arachidis), Black rust (M cosphaerella
berkeﬂéyiynnmumhﬂheaCpEmkghmvmmmumdhmbﬁmhaerotheca fuliginea), Downy
m | dew ( Pseudoper onospora cubensis), Gumy stem bl i ght
(Nycosphaerellapngh pnis), WIt (Fusarium oxysporunm), Sclerotinia rot
(Sclerotinia sclerotiorum, Gay nold (Botrytis 10ci nerea),

Ant | u-acnose (Cgllg @ 5{@&3&&9&?5% @gp%m geﬁghﬁgladosporlum

cucunerinum, Target [eaf spot cassi col a) Danplng of f

(Pyt hi um debaryana toni a_sol ani teria

( Pseudononas sy?lﬂgggﬁgeﬁf£%¥§Wﬁﬁf asacyc pﬂmbgwgﬁ@ i;)

(Botrytis C|nerea Leaf nold Cla orlun1fulvun) Phytop t hora
root rot CEHORERNEH} gfopppfaeetcmw E YoBrEhor a&agloskdethEberpyp, s
cinerea), Black rot (Corynespora nel ongenae), Powdery m | dew

( Er ys2phe puifohblyac@arayalpalkgb6iyalkl sto@iMycovel | os el | a nattrassii);
strawberry: Gray nold (Botrytis cinerea), Powdery m | dew

( Sohaer ot heca huodloglkerAtilkylacnassaich @oh bedlopent@iylinethgiuiradip) m3-

Col l etotrichum fragariae), Phytophthora root rot (Phytophthora

cact orum ¢y 00k ?’lm%ﬁygrﬁ@ﬂ 4 ﬁ%?i‘loﬁ%nﬂﬁf&ﬁﬂ lotupd bll 4 2-)(3 c@l@ﬂex@ﬁhﬁ’ethyl

(Botrytis Cinerea Leaf” bii'ght {Botrytis squanosa),

(Peronosp br oot (Plasnndlophora
brassicee%f%gd&%% M§§?éiﬁfxd0d§%pg?gﬁ%g§ g%E§Wny nm | dew ( Per onospor a
parasitica); a haloalkyl group such as a fluoromethyl group, a chloromethyl group, a

25  bromomethyl group, a difluoromethyl group, a dichloromethyl group, a dibromomethyl



ki dney bean: Sclerotinia rot (Sclerotinia sclerotiorum, Gay nold
(Botrytis 44 apple: Powdery m | dew (Podosphaera | eucotricha), Scab
(Venturia inaequalis), Mnilia disease %anilinia mal i), Brooks fruit
spot (Mycosphaerella poni), Brown canké? (Valsa nmali), Altenaria
blotch (Alternaripa mali), Cedar apple ruys m or angi u amadae) ,
Wi te ot BB GuCeRTRsY SRRt hatonb o RSP e s b i
cingulata, Col]ectotrichum acutatum, WMarssonia blotch (D pl ocarpon
mali), FIy2gobtfiioroeihydgmua a22amaichlonestayl erasy g peppivercthy seviids

pom gena); persimmon: Powdery m | dew (Phyllactinia kakicola),

Ant hr ac no4dlupG@buéd spopi arhduidcobytyligrgen, ar3,3,2afiflspoprop@egrows@or a kaki ) ;
[0101] 10peach: Brown rot (Monilinia fructicola), Scab (C adosporium
car pophi | p)2-trifivere psiiSudrasietiyistttyl gedup( PperMapsihexibroup, & perchiorotRikomn

rot (Monilinia fructicola); grape: Gray nold (Botrytis
ci nereq), i é%hgi ' [ odun?
Ci ngule'gt a,gl%g 11 eétfg{g?%ﬁﬁm acu ,aa{Bd:lrm&l,l&%Dg& f;ér%u ’(?ez\[/)’v% 5?%@&@83’552 Fio?a

15viticol g Bird s eye rot | sipnge anpel i na).. Leaf
(Peeudocepegudishion] sftt®, 04 b R AIRGRANR ronf SistPflya Cvs hatoation
pear: Scab (Venturia nashicola), Cedar apple rust (Gymmosporangi um
asi ati cun¥OUPeaf spot (Al temaria ki kuchiana), Bl ack rot
(Bot ryosphaeri a berenengeriana{, Powdery m | dew (Phyllactinia mali);
20t ea: Col | ar rataryRésl atoypi(aratkybarpp) miehlas abaesye 2(cCp) 4 phanethivt gonp, a
t heae- si nensi s) ; citrus: Scab (Elsinoe fawetti), Blue nold
(Peni ci | | B4pheaytipdopelumpup, @ lesaphiinidethPegroap, | dr ia Bruagbhgiyiraéthip) grody,ay nol d
(Botrytis cinerea), Ml anose (Diaporthe citri), Bacterial canker
( Xant fpnop@gersa t I S OV ST drbup:Wheat : Powdery m | dew ( Erysi phe
gram ni sPetch (gﬁgﬁéééﬁlaygea%)é-f% Leaf rust (Puccinia recondita),
Br own SﬂOM/nD|dw t hi um iwayanai ), Red snow nold 45 (Mnographell a
nivalis), Black eye spot (Pseudocercosporella herpotrichoides), Leaf
blight (Septoria tritici), G unme blotch (Lept haeri a_nodar
Typhul a snow bl £ BiTFo AR SR Ast oy egRSR AT & AWy !
(Myriosclerotinia_borealis), Take-all (Gaeunanonyces gramnis);
5[0102] &roup, 4-pyidydypethybgpupts 3-pep EHOD BEVR, §R4Aipyedyl)ethyl group, a
Rhynchospori um scal d (Rhynchosporium secalis), Loose snut (Ustil ago
tritici, U(hosadyethyl group; b Se2-Hyeidkl)popyl @yup, eud-Er-pyidyl propy) gro8pemt h
bl i ght (Rhi zoctonia sol ani), Bakanae di sease (G bberalla fujikuroi),
Hel i mi st hagpprtidynirbpd roupCa chirahoflnhsthyl y@p a3 pyrazib@Irhenl gagum hf
(Pyt hi um gram ni col un), Bacterial blight (Xanthononas oryzaé?,
Bact eri al > ¢anpi B feni-ar rdri O\ |

2 @@Waaglyg)ﬁtﬁiég%dgfﬂhgil @ﬁf)&ﬁllﬂ&fﬂ&ﬁ? é&?‘%(pﬁ aBy. &“e ‘ﬁ Yridihil 88};'1 group,

(Aci dovorax avenaé), grain tot ol der1a glu

(Erysi phet tieworatDpliy! Eppy £h iRy ol proiRatal 568
o1 1 gt ( PYCAPUTCHIS aotinat i DS RARIea £k o Basar i Jfom| oup,

(Erysi phe graninis); soybean: Purple blotch (Cercospora
ki | cuchi i 3 3-(bawrprieyl)pdeny! gremendspotimethl gnaneui-fursimetisd anoupos

(Phyt opht hora soj ae); potato tomato: Phytophthora root rot

( phytZipht hq2-dunyhethgt gos),;a B(3-furgl)dthidesrod) 4B3R-furyl)propyl groupAbisd, t he
fungi ci de according to the present invention exhibits an excellent

25f ungi ci ﬂ%ﬁﬁ@fﬁ/f)ﬁl%&)yp%oﬁﬁﬁjr&%ﬁ'ﬂly DECHRL mBmBEreWBbleroaEN TRIaBS1 Bfouphe

resistant bacterita 46 include: ‘gray nold gerns (Botrytis Cinerea),

sugar beet bro L£al

(Venturia i naeé%%f?@&a é?o @%Eﬁgiﬁﬁ?%%t@i%gu&gﬁ%ﬂ a;s, 91}/9@1"0 > 8

resistant,to.a benzi m dazql e- pased fungi cide.sych as

bt ophana? SSKHIT! SRty BF BRI AT fri- e AP g

(Botrytis cinerea) resistant to a dicarboxi m de- based 5fungi ci de
1-hydroxy-1-methylethyl group, a 2-hydroxy-1,1-dimethylethyl group, a

25  2-hydroxy-1,1-dimethylpropyl group, or a 2-hydroxy-2-methylpropyl group, preferably a



a suspension, or water-dispersible granules. [0106] Exanples of an
additive and a carrier used in the fornulation of a solid include: 20
veget abl e powder such as soybean flour or wheat flour; mneral fine
powder such as diatomte, apatite, plaééer talc, bentonite,

pyrophyl i | ay, .an _organi c or inorganic conpound such as sodi um
benzoat e, M@Qﬁyl %&ﬁ%QRQ?cﬁ soda; and the like. [0107] Exanpl es of
a solvent used in the fornulation of a_liquid jnclude: an aromatic 25
hydr ocar bon such alkoxelied gHaip speh éﬁw@megwxams@ry} BIOBRANARF Mt B grqup,
hydrocarbon; 47 cycl ohexane, cycl ohexanone, dinethyl fonnam de,

di met hyl Suhétberiydhyl grougl € dtetioxyetbet grnep, atméthtn on-peeryy Eeme, an

net hyl i sobut yl ketone, mneral oil, vegetable oil, water, and the
l'ike. [0la8iropodyaihyil Brdupearf Bdpbateton groupnas-tetoxi@etait @oop,a uni f orm
and stable form a surfactant may be added as necessary. The

surfacgang. b%k?&hﬂagfoﬂ? 23088 dtBoxYRihyP Blobib St 23 2 Yiuhétﬂbﬁﬁ@' 1 EH AR RSyt

the surfactant™ 1 nclude: a non-ionic surfagtan such

pol yoxyet hyl ene- e onoxyetherne added

al kyl et he ouBbPre qgﬁ{(ﬁﬁ‘én &gdg%y?ﬁfé)}lgf atty 10acid ester,

pol yoxyet hyl ene- add itan hlgher fatty acid ester
polyoxyethyleneméﬁﬁ’ ggVW9ﬁb f@?ﬁgp¥wﬁa?ﬁ]@BPEémé§@@FW§§ﬁ¥Iof
pol yoxyet hyl ene- added aIkyIphenerther an al kyl benzene sul fonate, a
sul furic emmera aretoxyethyl gheup, apeapinstyloxametit grovap bt hplogisayoxyebat e,
a polycarboxylate, a lignin sulfonate, a formal dehyde condensate of
al kyl naphgtuabemefesaly GhateyloanCi.sakyitgrbene- anhydrous mal ei ¢ aci d
copol yrmer, and the 15like. [0109] The thus obtained

wat er 16li sper si bl @idnepEiBfloxyall&1 erdubShéas Pirfk ANARTBoAGRMy] ki) or a

wat er - sol ubl e powder, or the water-dispersible granules |s di luted

Suspensi §Ebﬁh%&£ﬁ{h§gﬁﬁ Ko %“3“@3*1‘%%?% RIS RS et o
'0120] The amouftt Sa1 RPN e ELbrHt oY S EHESHEBEBHT i nvent i on

is, normally, with respect to the total ampunt _of the fornulation,
pr ef er abl 9—@%%19@%%1%@ group, prsfesaly adn ¢ afovbpeistBIgd Ge05 to 85%
by weight. 48 [0111] The application rate of the fungicide

accor di ngatytsulfhaylpxe €entlkyhgrenpsi on, al t hough it differs dependi ng on
weat her conditions, formulation form tinme of application, nethod of
applitation, argayfbakpbgioopbuchus acgatdmethilaraes, ad-s@asahylafrolmogatl -
5crop, is, normally as an anmpunt of active ingredient conpound per 1

hectare, 1yd- 1lnfa9@1ahyla%%p%€eff&mpla>ey&90 tfsaaﬂgh Goup,0112]

When t he mater di sper si bl e powd thé emul’sionh,” the suspension, the

ek SoLSb PRS0 IS IRYEL I SRRLAL LS PSS £
e oo RBE P55 D pH L A0 SR L

i nsecticides/acaricides, or synergists. Representative
exanpl es 8foup: deicehilmgihy] greuD, 3 haestylphyHeroup.ckreatylnmpyl geEppl ant
15growt h regul ators that may be m xed and used with the fungicide
accor 20 ng 1 tapetyh&-npatlegdethyl gnougniria@racatyd- 1shéummetipdetbyl grbum girefebly a Cj.6
benzoi m dazol e series such as benonyl, carbendazim fuberidazol e,
th|abendagghgh6qnqagﬁﬂ@hanate met hyl ; 20di car boxi m de series such as
chl ozol i nate, iprodione, procym done, or vinclozoline;

DI - ungi ci de_ Yol g, x;ym%amkl (BPURRIRE R Db RLOM Broup 0

prochloraz, tri tri I pyri fenari

azaconazo biterta oI conazo r

i T enocondd BT REd sl R0, S e ie- LS MaRBuStwLepa, or o

flqu|nconazoIe fuIS|IazoIe flutriafol, hexaconazol e
2-hydroxyiminopropyl group, preferably 2- hydroxyimino Ca.¢ alkyl group;

25 an acylalkyl group such as an acetylmethyl group, a 2-acetylethyl group, a



phenyl am de series such as benal axyl, fural axyl, netal axyl,

nmet al axyl -M 5oxadi xyl, or ofurace; am ne series such as
al di nor ph, dodenor ph, fenpropinorph, tridenorph, fenpropidine,

pi peralin, or spiroxam ne; phosphorothﬂ%late series such as EDDP,

i probenf osg, azophos: dithi.o] ane rkes such as Isgopr.othiol.ane;
Bcar boxanGey pRARR T At S S TR B br A 2 ARPEO i v an,
flutolanil, furapetpyr, nmeproni], oxycarboxin, penthiopyrad, or
thifluzangH@PLM?gE a %ngﬁf%@? } #59P% ne such as bupuri mate,

dimethirinol, or ethirinol; [0114] AP fungici de
(ani | i nopyri m dé easboxyabityl geupypeloai aedrboxyepsanil gyatipns 2emarboxyethyl group, a
15pyri net hani | ; N- phenyl carbamat e such as di et hof encarb;

Qohf ungi cBaerbofppropyli droig &)1 -caledx yab nefokatsylreddip) or i coxyst r obi n,
pyracl ostrobin, |cresoximnethyl, trifloxystrobin, dinoxystrobin,

et om 10SHIMHoRY-1 qr—&i%?b?ﬁfl&g%l%oﬁlﬂ PRfBEBRE: catb PSRN ieg)ﬁjupf; enam done,

met onmi nof en, pyTi bencar b; fungi ci dé (phenyl pyrr ol such as

fenpi conyl, fl ugj [ i i i i

At Tungi o de. (AaREcnholial bRy SEH &% BRI AREK gy o

di cl oran, ,quintozene, .tecnazene, or tolktfos-nethyl; MBI-R such as
pht hal i de?%bfi}ﬂ%‘é'ﬁ?r%wle%?’f]gﬂ‘%ﬁ'Hfmoéycaémﬂmwglﬁ‘ﬂlpaé car propani d,
di cl ocynet, or fenoxanil; 50 SBlI agent such as fenhexam d,

pyri but i cametheycabpnylnlamiettylesnd gyoups ena dwedihexycpbaeylclut-dimethylethyl
Ql-fungicide (Q inhibitor) such as cyazofam d; benzam de such as
zoxam de; gisepanvyiceably o€ .5 alkoxpsrbangs €y ¢ aldylngromp;| di omyci n;

hexopyr anosyl such as kasugamycin; gl ucopyranocyl such as
streptenycin, val AARMGI BioupadORCaT Diddheetisy Grouds a QYRIeMHY group, or a
carbamat e such as propanocarb, prothiocarb, or polycarbanate;

10uncoupl i ng:.sag9€e i&é@g I | |
fluazinan}q%ﬂggﬁg%?ﬁﬁﬁgﬁggﬁﬁﬁ sucﬁ&ggnfgpgﬁgﬁgp?éﬁ&% b%gﬁg?ﬁka
triphenyltin cgbgagde, or triphenyltin hydroxide; [0115]

or ganophosphat Jh as phosphoric acid, tolclofos-nmethyl, or
fosetyl; 15phthal am c acid sugh as techl ofthal ang benzotriazi ne such
as triazoxi de; DehzeAbsuylEsRHE Wirehraed hydigcArbyheraup HdIRES fhdne
such as dicl onezi n; CAA fungicide (carboxylic acid am d)
such as dtareerhdmms BAvIng ket ghe C@bomsm%hn doahle bends, TherGwalkanalt groupr
mandi propam d; tetracycline such as oxytetracycline; thiocarbamate
such B5 nmibhbsulsfraight dhaimsr breched ehiaLunBlarBpledofihe €b atkeAyigreup include
pol yoxi n, oxolinic acid, hydroxyisoxazol, octhinoline, silthiofam

di f | unet o iyl geupenretaenyt FBIE) %h isoRFAPERAZRNSD, ad hﬂaﬁlf%%dp, a 1-butenyl
25et haboxam “cyf |l uf enam d,” proqui nazi d, netraf enone, uopi col i dé,
copper (11 X] r -] 3

raneh, otV Z5LER et BLORRORANRAR, » $ichithyl 4888 ARG F oy o
fol pet, chlorothalonil, dichlofluani t ol yl fl uanj dodi ne,

Guabat | nos PEHERY S pd-SeafityEeoa s (et hub.ant Brisiy CePRD. asberea
met am sodi um chi nonet hi onat, cyprofuram silthi ofam agro-bacterium
or fl uor oBiRBe 4-BEXPnYbEoNpFehpkInybaouBdal-hentensd graupga Adishsspaspen &
and carbamate series insecticides: fenthion, fenitrothion,

di azitbn, 1-ohicoylgroud, as/-o&ESH] guanm @ dirhétbyl;allyhemuhoa?-eetitil ralyhgatie, a
fornmot hi on, mal at hon, trichlorhon, thioneton, phosnet, dichlorvos,

acephat e, 1-HQERBP buteiy Bloupas a_tﬂaé@m-bateﬁ?le%:raﬁﬁ RndEid ke, Aridridthese, a Cy.g
sal i thion, cyanophos, isoxathion, pyridaphenthion, phosal one,

met hi dat hj;pthv 9 bl or f envi nphos, tetrachl orvinphos,
dinethylv?nﬂgggﬂ%ﬁép p %g, i sof enphos, ethylthionmeton, profenofos,
pyr acl of os, nnq@g%ﬂtophos, Azi nphos-net hyl , al di carb, nethonyl,

t hi odi carb, car ran, carbosul fan, benfuracarb, furathiocarb,

propoxur, BPMC,_MIMC, M PC, carbaryl, 15pirim_carb, ethiofencarb,
Examples of a “substituted Cy.3 alkenyl group” include: a haloalkenyl group

25  such as a 3-chloro-2-propenyl group, 4-chloro-2-butenyl group, a 4,4-dichloro-3-butenyl



pernethrin, cypernmethrin, Deltanethrine, fenvalerate, fenpropathrin,
pyrethrin, allethrin, tetranethrine, resnethrin, dinethrin,
propathrin, phenothrin, prothrin, fluvalinate, cyfluthrin,
cyhalothrin, flucythrinate, ethofenprox? cycroprothrin,

20t ral onet hrin, .si.hafl uof en. brof enpr,0x rinathri he |ike.

O her ins§§¥wt?ﬁé§hgpoggwggyﬂgﬁ?@éagéﬁﬁggsﬁﬁ?%ﬁ%%ﬁgﬂgég?%chenicaIs
such as difl ubenzuron, chlorfluazuron, hexafl umuron, trifl unuron,
tetrabenzGﬁdﬁ@ﬂpﬁhgéﬁﬁﬁﬂﬂdﬁ?m%Pﬁ%?éﬁﬁ%&?%ﬁ?mﬁﬁgfﬁPé%ﬂﬁ? pyri proxyfen
met hopr ene, benzoepi n, diafenthiuron, acetam prid, imdacloprid,

ni t enpyr ag4.G-tpmhborpi2-hexsod iereyy, ptdf'?r@b;lyc,@zarhalqaﬁwgﬂl gTeND; ni coti ne

sul fate, rotenone, netal dehyde, machine oil, BT, 52 insect

pat hogeni ¢ Vi r ua@gdrofyalkdigl kiokp sucl &lal F-hydverpil aabpes] gloapaari phos,
fosthiazate or the like. 5Acaricides: chl orobenzil ate,

pheni sobr QiRlas§- 1-GhfeR)Yrou B 1LEREox RIS kS, % A el RiroleX Vit Aao) eroup,
fenbutatin oxidé, polynactins, chindnmethionat, CPCBS, ‘tetradifon,
aver mect i i1be i cl i.ne tin, pyridaben,
fenpyroxiﬁg?g%ﬁggﬁﬁgé% 9?%&@ﬁ%§ﬁ§%$ﬁf¥§§¥9§ %nothiocarb, di enochl or
or the Ilike. 10(#@@} growt h regul ator: absci sic acid,

i ndol ebutyric a 7l uni conazol e, ethylchlozate, ethephon, cloxyfonac,
chl onnequat, chlorella extract, calcium peroxide, cyanam de,.

di chl orprop, gi Bbénaelalkyayl gam”rﬂézm@@::»af@ré@mhwm@@qb@n group including 2 to 8
trinexapac-ethyl, mepiquat chloride, paclobutrazol, paraffin, wax,

pi per onyl chibboxioties, hapingat laaftemeehfbph;cafdonrtpplierbodd! , Ty Ghydkw)yd gnop,
15 prohexadi one-cal ci um benzyl am nopuri ne, pendi nethalin,

forchior f ey stFBihe tkaif ¥el4 Braheleddhiads S Bifinples 8 et ALyl allegilyBpiiods

4- CPA, MCPB, corrin, oxyquinoline sulfate, ethychlozate, butralin,

20 of nat P AR RV BERE. & Ep R P A TR bt b

ref erence,t,0, ex | es, ,however, the present invention is not in the

| east |i mszé‘éylﬁ’? S § 31‘%“%%" odR, %‘B%‘é ?’nﬂ[%‘i%f‘aé%? ﬁ%‘P’ggrfuﬂ 4 ok
25Synt hesi s of 142-(quj nolin-3-yloxy)-phenyl ket hanone 0120]

[0121] 0. BPYR BF-PENRHYhEPHRG 1,-hf?2<.Y8YE/8T8FP=@e ST AT ISERAYE STWPAB g of

di pi val oyl net hane, 52.0 g of 2-bronpacet ophenone, and 0.50 g of

copper (1) 2ehttbyl-3roupaykerdig sol-wethyl-8- gesupNe Pran iyl Py pandynyd graaip, a
and the m xture was stirred for 3 hours at 130C. The resultant was
purifigd hyl-&indioa-2deltyedlgtvap, add thedikegr Aptopg tlase 20CS2alkyrod group is

1[ 2- (qui nol i n- 3-yl oxy) - phenyl ket hanone (Conpound Nunber 1) was
obt ai ned. ,}&3d8k 10Conpounds represented by Conpound Nunmbers 2 to 13
wer e syntﬁesized in the sanme manner as that of Exanple 1. [0123]
Exanpl e 2 Synthﬁﬁj% of 3-(2-t-butyl-phenoxy)-quinoline 15[ 0124]

[0125] 0.60 g o g-l-butylphenol, 1.3 g of cesium carbonate, 0.07 g
of di pi val oyl net_hane, 0.42 of , 3-bro uj nol i ne,. and.0. 2 of

copper (1) chlor &@nﬁﬁﬁgfa5%%HWE§§ﬁgéﬁﬂgﬁngﬂPPch %HEPHVP%VﬁﬂdFPﬁ%ﬁéﬁ
and the m xture was stirred for one day at 130C. The resultant was
purified Basrehlaa lgeorysil giavPeh A iared rinw] g, @3 duogodsbutynyl group,
3-(2-t-butyl - phenoxy) - qui nol i ne (Conpound Nunber 14) was obtai ned.

[ 012670 5Cadpronshs2-pepyeglarogy alByiodoRpoupghyNgriver s 3-bsommo-11@Exyweylegroup, a
synt hesi zed in the sane manner as that of Exanple 2. [0127] Exanple 3
Synt hesi s 49f 6 8-t Rl ay-G-dodedyaol grong-ay3, $X5ohidierzasihgie3-pentynyl group, or a

4-chloro-1,1-dimethyl-2-butynyl group, preferably a C,.¢ haloalkynyl group, and the like.
[0037]
A “Cs5 cycloalkyl group” is an alkyl group including 3 to 8 carbon atoms

25  having a cyclic moiety. Examples of the Cs.3 cycloalkyl group include a cyclopropyl



10[ 0128] [0129] 1.18 g of 2-chloro-6-(quinolin-3-yloxy)-benzonitrile
was dissolved in 5 M of 80%sulfuric acid and the m xture was
stirred for 3 hours at 100C. After berna 15neutralized with an
aqueous sol ution of sodiunthydroxide e liquid was separated with

et hyl acetate, organi c concentr ed,and 1.03.9 0

2 chl oro- %L At %ﬁ?‘i’bﬁt’g grfruarft@g%e 0 BsvBte liteet el rour,
obt ai ned. [0130 A conpound represented b npound Nunber
21 was syﬁfﬁ@ercztﬂcsprataﬂ%tlgealrr@ 2 mRngHEFsC ek Co-nayel Qi’ﬂkmﬂép@ferf‘@i-ﬂ]
Example 4 55 ﬁémthesrs of

2- br omo- N, N- di BYlL- 6- (qui nol i n- 3-yl oxy) - benzani de [ 0132] [ 0133]
S5After 0.34 g of 2-brono-6-(quinolin-3-yloxy)-benzam de was di ssol ved
in 2 m of N nmeEkythpiys 61d Tsdbsituted T, Royabalkddiroup Hicludslen sMagl-adsadted
thereto at roomtenperature. After 0.21 g of methyl iodide was added

to thes r eagdiba0y 1o dueh as b DS IMrithathfcyAsuddpakegh, b0 100C and stirred

for 4 hours. After the I| ui d was separated with ethyl acetate
t he sol vept | i d

32? ' OnFOTgQFF]IgaI@( Lg, ig w&ﬂﬂ} ﬂ # gl épfk'yf)g%%pf’ ) 1s%arggl sugstl(tu (rim an'E{ the Hl(mber

112- (qui nol i n- 3- onxy) phenyl ket hanone oxi me 15[ 0135] [ 0136]

0.46 g of 1[2- (44#%bl i n-3-yl oxy) - phenyl ket hanone and 0.15 g of

hydr oxyl am ne hydrochl ori de were dissolved in 3 m of pyridine and
then the m xt ura “Checydsalkdriyl peap? Gran2dkdnglgeupinchaiimg 4 end exrdbnatems
After the reaction mxture was treated with dilute hydrochloric acid

and sgpar piwfl Weydlicehdivly. aBRh@pRs of he (M 3eloslkEBY Sfoupdacla@ngent r at ed
to obtain 6@%% gyof 1[2y(qurnoF|n 3-vyl ofy pheﬁ??%glﬁgnone oxi nme

( Conmpound ) r &?ﬂgound
Nunber s 2%@?&9%63}% e%%&ﬁ%klo?@%@?ﬂ%@%g hﬁg?ﬁ? at of
Exampl e 5 Exa 6 nt hesi s

Sao 1 1o v i PsmthR R e o cYBPGY T G08) O Af ter 0. 13
g of 1[2 équrnolrn 3-y %d phenylkethanone and 0.06 g of trinethyl
15 ort hof HﬁP%aW@Fé“HWsé thediken 1.5 M of methanol, 0.02 g of
tetrabutyl amoni umtribrom de was added and the nlxture was stirred
for 4 days at r[@9A9k enperature. The reaction m xture was concentrat ed
and then purified by silica gel colum chronatography to obtain 0.08

g of B¥A2- (1, 1- dExedpiexyf£tshldtitutpl €ngxydonlkensl prapt ehyde un dikyiHgbiestituted
27). 20[0141] Example 7 Synthesis of 57

3-12-(2, 2 alténw%voﬁp FodFedshylmbiilyl B I Ionkank Paslip sy a et hyl ) - phenoxy] -
qui nol i ne T0142] 0143]
3,4-dimethyl-3-cyclohexenyl group, preferably a C,4¢ cycloalkenyl group in which 1 to 3
C1.6 alkyl group(s) is(are) substituted, and the like.
[0041]

20 A “Cg.19 aryl group” is a monocyclic or polycyclic aryl group having 6 to 10
carbon atoms. In the polycyclic aryl group, if at least one ring is an aromatic ring, the
remaining ring(s) may be any of a saturated alicyclic ring, an unsaturated alicyclic ring,
and an aromatic ring. Examples of the C¢. 1 aryl group include a phenyl group, a

naphthyl group, an azulenyl group, an indenyl group, an indany! group, a tetralinyl group,

25 andthelike. Among these, a phenyl group is preferable.



5After 0.26 g of 1[2-(quinolin-3-yloxy)-phenyl kethanone and 0.16 g of
(trifluoronethyptrinmethylsilane were dissolved in 3 m of
tetrahydrofuran, 2 drops of tetrabutylamoniumfluoride (1.0 M

t et rahydrof uran sol uti on) was added undfr ice-cooli ng and then

stirred for 4 hgurs.. After tion, mxture s._cpnecent r.ated and
our | {1 ed by oi | Eamglet oL syhtlef Siue B3 sty Pl B AROGS IR GEf Sl
103-[2-(2,2,2-trifluoro-I|-nethyl-1-trimet E%I si.| anyl oxy- etegyl ) - phepoxy
] - qui nol i BEYPCEAD B cNortRbenyigroun, @ Panfliciosopbhenylgray fsliopheny
1,1,1-trifluoro-2-[2-(quinolin-3-yl Oxﬁl) - phenyl ] - propan- 2- ol 15[ 0145]

[ 0146] group, ABSedifloorophenybgroup, a 4-trifluoromethylphenyl group, or a
342-(2,2,2-trifluoro-1-nethyl-1-trinmethylsilanyl oxyethyl)-phenoxykqui
nol i ne 58-medodh-ssapimid droug, ahaldgens-sistinadydyofromanand innl  of
tetrabutyl amonium fluoride (1.0 Mtetrahydrofuran solution) was

added gnd aik'&‘ir@hl%‘s‘ti%ﬁt@d WeB b, frrdb® a ﬂ-:?.r Qﬁ?f-%bsﬂﬁl?ed&%ﬁﬁ%b@@rdﬁbﬁ ure

was concentrated and thén purified by silica gel col

chr omat og hy to.obtai.n.0. .

St o1 ¢ r PRl SRt b Bl gnga Gl o sicaisd and g

( Conpound Nunbe[ q%@) [0147] Exanple 9 Synt hesi s of

2[ 2-fluoro-6-(8 ¢ r o- qui nol i n- 3-yl oxy) - phenyl1] - 3, 3-di net hyl - but an- 2
-ol 10[0148] [0149] ~ After 0.15 g of

142- f | uor o- 6- ( 8Af'Thalsrasyelid grerp’hingluden k0 4 peferpplordshweinsted s the group
dissolved in 1.5 m of tetrahydrofuran, and then the sol ution was
cool ed t o cenBingbHA nBrogen afont,-anutxykerngmas inda atifuo atode af 2 .condtaking atoy
et her solution) was added dropwi se. After the reaction tenperature
was i ngreasgdink0 TRORRtELBRG A sikEmal BE moRasidliedr selEkdlen was treat ed
with dilute hygr ochl ori c%? alﬁ%l1 %hen tﬁ?clli qu?db\?\}as separated with

et hyl acetate. C%Fﬁnnﬁl%gﬁﬂgg hk@y&gﬁ 3 Oﬁﬁﬂ@%raag_ﬁgﬁgggt ?e'i’oa{?Wé;rBﬁﬁ%

by silica gel mat ogr to obtain 0.

20242-fl ugro- 6- (8- 11 uoro-quinolin-3-ylaxy)-phenyl] -3, 3-di et hyl but an-
3o ( ComputAE e pEFRa) Houen ot KRBT e tedhT B s ile
Conmpound Nunbers 31 to 35 were synthesized in the sane nanner as that
of Exanpl &', f partially sesafppfeg hetgfocyclic grouy and @gilike.of

2[ 2-fl uor 0- 6- (8- f 1 uor oqui nol i n- 3-yl oxy) phenyl ] pr opan- 2-ol and

242-f | uor o- 6- ( 814048br o- 2- net hyl qui nol i n- 3-yl oxy) phenyl ] pr opan- 2- ol

[ 0152] 10 [0153] After 0.3 g of

2-f1 uos o- 6- ( 8- f Edamnpigs bNidbkisAmanpéred idteant eraipdacldde tamyirobd teesuprsash as
dissolved in 4.5 mM of tetrahydroftiran, the solution was cooled to

- 78C, and 3QyyA61-My) gfouﬁ?é PytkarEgesbiym ot Bl9tbe-w BrddpM dirgt Hulp SIdAeKk a

sol ution) was added dropw se. After 15thé reaction tenperature was

i ncreased I r r r ' [ B i

i1 ut o hy QSRR R R AL 2 k8o RGN ER 0 RD PR 23 Bfoulh &

acetate. The o ic |ayer was concentrated and .then puyrified by

i1 ca geP EPie e B PUR O S B petgaigh B group” in

2-[ 2-fluoro-6-(8-f] uoroquinolin- S-YI oxy) pher]yl_(l pr opan- 2- ol ( Conmpound

Nunber 36)mpapld?-gl gaupy agfimidazol-4-yl group, or an imi azol-3-yl group; a pyrazolyl

2-[2-fluoro-6-(8-fluoro-2-nethyl qui nol i n-3-yl oxy) phenyl ] pr opan- 2- ol

( Conpddind ghwplsach 233 pyrp8d 8431 group, a pyrazol-3-yl group, a pyrazol-4-yl group, or a
pyrazol-5-yl group; an oxazolyl group such as an oxazol-2-yl group, an oxazol-4-yl
group, or an oxazol-5-yl group; an isoxazolyl group such as an isoxazol-3-yl group, an
isoxazol-4-yl group, or an isoxazol-5-yl group; a thiazolyl group such as a thiazol-2-yl

group, a thiazol-4-yl group, or a thiazol-5-yl group; an isothiazolyl group such as an

25  isothiazol-3-yl group, an isothiazol-4-yl group, or a thiazol-5-yl group; a triazolyl group



60 Compounds represented by Conpound Nunbers 38 to 49 were
synt hesi zed in the sane manner as that of Exanple 10. [0155] Exanple
11 5Synthesis of 7-(quinolin-3-ylamno)-indan-1-one [0156] [ 0157]
0.43 g of 3- brom)qui noline, 0.29 g of 2laninoindan-1-one, 0.08 g of

copper (1) 1 of po m .C onat e, 4 f

N hot hyl YRGS Pdome ot ol gl b R ROR G b Rt goyn,
2 hours at 200C. The resultant m xture was purified by silica gel

col umn: chi SitrBgelalbil sPep: G atririezoi5 -y gsup, or a 1,2,4-riazol-5-yl group;an

7- (qui nol i n- 3-yl am no) -i ndan- 1- one (Conpound Nunber 50). [0158] 15A
conpound oxphiasbih geupsyciCanp bl ddoddrzel3-5lawes, sl thesilnaea-3-pl groep, or
sane manner as that of Exanple 11. [0159] Exanple 12 Synthesis of

3- (t- but yh 1 Bensgyadia-dt-blyiigroegia teddinsly Gabath abd 1,2[Othdklazol-3-y1 group,
After 0.69 g of triol salt derived from 8-fl uoroquinoline-3-boric

aci d and iL,ng, thiddidz9{- ?éﬁij ?”&IJ"]Y Bhﬁhﬁéﬁ%olby yﬁgﬁ%ﬂ@@lra"z@@?%ﬁogﬂ shiéh éshae

literature {Angew. Ch 2008, 4 931)
1- br onone -1 but Ibe n re di.ss in 10 m of tol uene
b BT 2 B LGRS et Sl 8Pl 0 10 1 of tol uene
m xture was Stll’l’ﬁ for 3 hours After the solvent of the reaction
m xt ure was eva 9 the resultant was purified by silica gel
col um chr omat ography to obtain O. 14 g of
3- (t - but yl - benzhdamdes ofithe éﬂpaﬁnﬂmredﬂeet@wm@@ma inalwdsen pE2§y1 e1@frOsLER P
A conpound represented by Conpound Nunber 53 was synthesized in the
sane nmanngpyadnidglt grotp, Bpgripine3-LPerohf.1dr 3] pydamplye grib3p lopyratihglsgreum f
(2-t-butyl -phenyl)-(8-fluoro-quinolin-3-yl)-nethanol [0164] 62
After1® nuchfas h?%/f@m@fypgw’uﬁ dr W?%’a%ﬁpf‘a SH gttoﬁ?l_;' é@,@imi@ir@i— gfupQiich as a

o]

n-butyl lithium 6 M hexane sol ution) and

n- but yl ma?%ﬁ' Th ( de 19:,]?{] n

added. After {g %héﬁ{él? P%lrrlr?g%}%ﬁ!)édg fdih- §(3J1§$olu8 QpW?Ja%nyl
8-fl uoro- 3-i odoqui nol j added and, t he xture was. s |rredf

i nutes. §ouB S Bl Hi oPBeRDa PRt dh o s metFaamtfhe
solution and the m xture was stirred for 3 hours. After dilute

hydr ochl olk& acid was added to the reaction nixture, the | i quid was
separated with ethyl acetate. After the organic |ayer was
concentrated an@Opalrified by silica gel colum chromatography, 0.55 g
of (2-t-butyl-phenyl)-(8-fluoro-quinolin-3-yl)-nethanol (Conpound
Nunbers 54) was BRehiled tfabe cdildtiGl Heanpevindsuy Rpludsndsid -byerbappaund
Nunbers 55 to 56 were synthesized in the sarre manner as that of
Exanpl e 134019 5@@5&'33 rhhhﬁ@dl& dol-5-yl

(2ot bty ohey B B oy oY R erour, an indol 5o g5gP: g
20After O

(2-t- buty“%g‘n ﬁ’?é’}"“k’e“‘“f*flﬁ‘(’}r%yh%‘f’ﬁ%ﬁbe“é"f)‘/‘i%“-‘zr%{ SRy ® SRR M B3P
3 m of di ghl or.onet h E s Mart | gegt was added and
t he enzofuran-4-y. group, abenz furan- -y group, a enzo ran-6-yl group, a

benzofuran-7-yl group; a benzothiophen-2-yl group, a benzothiophen-3-yl group, a

20  benzothiophen-4-yl group, a benzothiophen-5-yl group, a benzothiophen-6-yl group, a
benzothiophen-7-yl group; a benzoimidazol-1-yl group, a benzoimidazol-2-yl group, a
benzoimidazol-4-yl group, a benzoimidazol-5-yl group, a benzoxazol-2-yl group, a
benzoxazol-4-yl group, a benzoxazol-5-yl group, a benzothiazol-2-yl group, a
benzothiazol-4-yl group, a benzothiazol-5-yl group; a quinolin-2-yl group, a

25  quinolin-3-yl group, a quinolin-4-yl group, a quinolin-5-yl group, a quinolin-6-yl group,



63 m xture was stirred for 1 hour at roomtenperature. After water
was added and then the liquid was separated with ethyl acetate, the
organi c | ayer was concentrated and purified by silica gel colum
chromat ography to obtain 0.21 g of

22
(2-t-butyl - phenyl,)-(8-fl uoro-quinal i n- 3- - met hanone ( Conpound
Nunber 57?985P8§9%Fg““m’aquﬁﬁﬂﬁgg °W%B¥%b5ﬂﬁ@ﬂ by Compound Numbers
58 to 59 were S@t hesi zed in the sane manner as that of Exanple 14.
[0171] Exanpl e 94@DSynt hesi s of -
2-chl oro-3-(1, 1-di net hyl i ndan- 7-yl oxy) quinoline 0.2 g of
3- (1, 1- di net hyl Eratapleg efjthexther hetervoydivesramsindivds:ol y-etkniberdsl saturatd
chloroform and 0.2 g of mCPBA (70% was added and stirred overni ght
at room t @eRRICHEIY 8hg Nch 8E afh BAriERALY] @BupiaktadirRlinasy] drdupl tanb:titanyl
chl orof orm and washed wi th saturated sodi um bi carbonat e wat er,

magnesk umg,l%l?hf 25 SnURGrafdRtalel h@{eyocgbgcb{ig%ucgaagfagyggnzﬁ%el@%ﬂﬁﬁata was

evapor at e der reduced pressure t

3-(1, 1-di net . ndan-7-yl oxy) . .quinol i ne- N- oxi.de. The resul tant
was i ssoPyEIh SRR PR A 0 MGt PG o o 4
hours. Phosphorus oxychl ori de S_.evapor t?d under reduced pressure
and the r &%ﬁ@ovﬁ%ﬂ%wé 8Eupeer 3 W Hdipxiranda greupam §-memabered satyratidt n
saturated sodi um bi carbonate 20 water. The organic |ayer was dried

wi t h magnésterneyelid g wich s a gipgpdinat-otigwnper pipeidisdylgrews apéperiine3-yl
crude product obtained was purified by silica gel colum

chr omat ogequpya pipedia-43l gomp, adrigdrhin-a-@-gfdupl a pipeedzinyPiybgsoup/a yl oxy)
qui nol i ne (Conpound Nunber 60) was obtained. [0172] 25A conpound

t i 0 64
represgn %Q)rﬁli/olﬁoﬂggg’}ﬁng}?,Mqﬂgl%hoﬁf%%%rglg%ﬁﬁﬂféﬂ%hhﬂ yﬂgeo@][ae

manner as that of anpl'e 15.° [017 ynt hesi s "o

3-( 2- Y aui nol i ) . .

TR S A D e
[ is [ S u ice- : . S

ot rred 8- BRRPIGR SO ShE ek ST BT o RBo ORIy Bt Eouts

2-fluorobenzonitril e was added and then the m xture was stirred for 6
hours at Pdodhyd&apdt-assohazodiprepinid graRet R ondihydrpbsreoiiaan-pol By %it o
ice water, extracted with ethyl 10acetate, and washed wi th saturated
sal i ne soRB-dibpdrobéreofizaubivhgtoupas 2 drdibytirobenzofmameyl groupdifat e.

After the solvent was evaporated under reduced pressure, the crude
producs was-giuydbbadonitas iyl grougehndidb ik chr omat ogr aphy to obtain
0.37 g of 3-(2-cyanophenoxy)qui noline (Conmpound Nunber 62). [0174]
15Conpounds repﬁﬁggpted by Conpound Nunbers 63 to 66 were synthesized
in the sanme mannher as that of Exanple 16. [0175] Exanple 17 Synthesis

(2)];) [ 8 |1f7 |6;J 0 rSl(:) -e L 2 i;&kﬁ@gﬁ gf; zlg E’s_u% lrft%{eﬁ (ﬂlléiepoocg/iclri]é grbﬂ)’of%?u_dg:t J.'X-lchﬁ)(f\c?:&—apsrﬁdinyl

8-fluoro-3-(3-fluoro-2-iodophenoxy)-quinaol ine [0177 65 [0178]
16 m of REHB: byt [ﬂw-&mya%@\%@maa&386‘561-%-?%515%@%% a

8-fl uoro-3-hydroxyquinoline, 1.94 g of 2,6-difluoroi odobenzene, and
1.7 g of Pdrilvelonreisdarmamiday! givup: hE ol dreuindy] grovp.raad tholikep4
hours at 130C. The reaction solution was purified by silica gel

col und0chr omat ofitaphy, and 0.55 g of
8-fl uoro-3-(3-fluoro-2-iodophenoxy)-qui noline was obtained. [0179]

Step 2) Synthesias‘qf; acyl group” is a group in which a hydrogen atom, a Cy.7 alkyl group, a
di fl uoro-[2-fluoro- é (}é-gfrl upor oqugir ngl i n-3-yl o)>(<y) -ethyl 1Oacetate

[0180] [QL8 fit 0 _to 7- bered

5-t1 uor o- S0 Tt afdros Ead syt growe. & Coq o R a7 00 DebeTed, 15

m of di methyl sul f oxi de,, 0..25 g of, copper (powder) and 0.41 g of

br ormdifr‘é‘Sﬁ%’éﬁ’ﬁiﬂgﬁﬂﬁfS&{%dﬁi?oea%ﬁw W&Peto, and then the m xture

was stirred for 24 hours at 40C. The reaction solution was purified
Examples of the C;.3 acyl group include: a formyl group; an alkylcarbonyl group

25  such as an acetyl group, a propionyl group, an n-propylcarbonyl group, an



was obtai ned. [0182] Exanple 18 Synt hesi s of

1, 1-difluoro-142-fl uoro-6-(8-fluoroquinolin-3-yloxy)-

5phenyl] - 2- net hyl - pr opan- 2-ol [0183] [0184] 0.18 g of

di fluoro-[2-fl uoro-6- (8 quoroquinoIinzé-onxy) ethyl acetate was 10

dlssolved i.n et rahydr of ur an_and nesi um

hior de. PR SAD) il SPYb BRUps D e s O aE. 0C

After the nlxture was stlrred for 2 hours at 0C, dilute hydrochloric

acid was HE@PYLcaEhenyk Seu, a8 iibytyeasbawh siosp APRIOHL FOMRIOT 4B dsoxeleryl The

organi c | ayer was concentrated and purified by silica gel colum

chr omat oggaphypreferabby aiCh. @lkyBaghoof] group; an alkenylcarbonyl group such as an

151, 1-di fl uoro- 1-[ 2-fl uor o- 6- (8- fl uor oqui nol i n- 3-yl oxy) - pheny11- 2- net

gy ; Er OPaE!cr?}o?l gioGPp AUt Y INRE ErodP Jrefet BLBS L, Fxlas@flearBéhyl group; an
nthesis o

142- (75 8- gl ' | N= 3= 86]

67 01%7 ﬁ@irﬁ%l%?(%dg:kugla gélé) 0@0 lgpﬁ{pf Plior o- g]a ga" 2{3’?%%9

and 0.94 i f1 uor oacet ophenone

i et hy! 1 EisiarHA YRt %?u%%uaﬁgge. et fié%%{agy%&&séon%oup

reaction solution was heated to 100 an the m xture mas stirred for

4.5 hour sSUchias gAY ey} grouper ¢t eyl groupyand g liks. on

solution and the sol ution was separated by ethyl acetate. The organic

| ayer was concel@d@t ed and purified by silica gel colum

chromat ography to obtain 0 64 g of

142- (7, 8- di f | uoEcamiplaodf ar‘sBbytitaney T 6 aés werup? incdindd: k dtloasyd ReoupGaoipatind

Nunber 10391). [0188] Exanple 20 Synt hesis of

[2612 (}70 8- Hioﬁbﬂ%r@%ét%%&dib §g%h@&%ro§cé‘t}llg%\§=b RSSOk ORERT roBlb, 4 0189]

142-(7, 8-

di ssol vedg{ﬂt’ll)%%E%?P%rp 8]% e 181{? &(‘%{ lémﬁﬂ tlyd %éﬁ?lgllsa u{yylﬁé%s coo(%l}@%e yé 0oC
and 1.5 m_of neS|u chl or t et drofuran

201 Ut on) BRGE: LI RHINERED. THDLERORSHS SPot e aC TR o
the reaction solution, and the liquid was separated with et hyl
acetate. TAS-Gichlmropiapdrarouns Oéaaé’e%a%,ﬁa%eeaﬂaﬁ@pmqrml atpupyprsfergbdya
gel colum chromat ography to obtain 0.49 g of

52-[ 2- (7, 61r.ghdlbanyt gpupnaidi the 8kg:l oxy) - 6- f | uor o- phenyl ] - pr opan- 2- ol
(Compound Number 124). [0191] Exanple 21 Synthesis of

10342147, 8- di f Il os@pui nol i n- 3-yl oxy) - 6-f | uor o- pheny1] - 3- net hyl - but an-
2-one [0192] [0193] 3 m of N-nethylpyrrolidone was added to 0.78 ¢

of 157, 8-difl uogeri3hiag | ipftfup” & #fintnGthethyl hich
3-(2- fI uor o- 6- hdeo§<ylphjgf‘:]]];/{‘lal)ﬂgSJ gftj%{phyl butlan 5 %n%ou%oragrou%%mgelscl l?m

b h
o o:[)in ;tee%z %“e‘?f"f@%&%&gaﬁ %HE%TO%H”%? %a: Fhiagho eggé‘ %ﬁ-ﬁaﬁiﬂﬁan
i | TE
\ngt a't eF * él %“Pé%mcgdﬁayéﬁ?wie @6&%@% ?éﬁgmg}ef@%%?ﬁr é“&lt gpl?ltemrwé

gel colum _ o
group, a (1-imino)butyl group, a (1-imino)pentyi group, a (1-imino)hexyl group, a

20 (1-imino)heptyl group, and the like. Among these, a (1-imino) C;¢ alkyl group is
preferable.
Examples of a “substituted (1-imino)C,3 alkyl group” include: a
(1-hydroxyimino)alkyl group such as a hydroxyiminomethyl group, a
(1-hydroxyimino)ethyl group, a (1-hydroxyimino)propyl group, or a

25  (1-hydroxyimino)butyl group, preferably a (1-hydroxyimino)Ci.s alkyl group; a



20 chromat ography to obtain 0.05 g of

342-(7,8-difluoroquinolin-3-yl oxy)-6-fluoro-phenyl] - 3-net hyl - but an- 2-
one 69 (Conpound Nunber 267). [0194] Exanple 22 Synt hesis of

2-f 1 uor o- 6- (8- f | uor oqui nol i n- 3-yl oxy) - Bénzal dehyde 5[ 0195] [ 0196]

After 30 f acetqnitrile was added, to0.3.0 of

&t uor o- ol AGarBRyeIRRs] ey SEheR G EHN e F¥Bnat e and 3.5
of 2,6-difluoroacetophenone were added. After 10the reaction solution
was heat efil-gtharyinped)mghv group, Houmsthoxyainestyl aivunol UrtrgRoxydgino)ethyl
filtered with CELITE. After the filtrate was extracted with ethyl
acet at e, grmpoomga(iFehdapaino)abylgpoge prafatily adhdCpy rikbk pdntng)Gi.d dlkg
gel colum chromat ography to obtain 3.0 g of

2-fl uoro- grc(u%; idaxee ggui nol i n- 3-yl oxy) - benzal dehyde (Conpound Nunber
341). [0197] 15Exanpl e 23 Synt hesis of

142-f1 gor o-6-(8 dslllﬁl’ oqui nol i n- 3-yl oxy) - phenyl1] - propane-1, 2-di one
[0198] Step 1) Syntnesis of

[ 2-fl uoro-6-(8-fluar i hol i n-3-yloxy)-phenyl];.

201 11 et by st 1 yfo RSt SR Freb T 868 oS st Crtisd s, o
2-fluoro-6-(8-fluoroquinglin-3-yloxy)-benzal dehyde was _di ssal ved in
70 m of leém’lcﬁr@)‘%ﬁ%améuﬁ’ﬁdl grﬁgp,raé@pﬁaﬁ@rcmsaﬁ@m%l% gyl group, gr pp
5 titaniumtetrai sopropoxi de was added. After the reaction solution
was war netb ¢-mantdened letgpecadioigequpds Bomyledfto a canpenylydreid.yl cyani de was
added thereto, and the m xture was stirred for 2 hours. Dilute
hydrochl ori c acjosesps added to the reaction solution and the sol ution
was extracted wth dichl oromethane. The organic | ayer was

conc ieg@ gatl eg gpﬁxaﬁm@, bl PY it PaBRxy F QLU inE R R ARGBRAY ok A group

1002 oS SOl BBkt B TR S s,
D S oo Y] Bumyon RS el edpb & i B RES by roup, o

[ 2-fl uoro-6-(8-fluoroqui nolin-3-yloxy)-phenyl]-trinmethylsilyloxy- 71
acet oni t r iHbetogzgasPanyl AELR] 30 BOIBtEIeKYEayhonyh STOYP s INVERCK YlpXygathpnfgroup,

di ethyl ether and 5.7 m of nethyl nagriesiumbromde (3.0 M diethyl

et her sol ptdafendlywds dkegcatbopyliggaipat room t enperature. After the
m xture was stirred for 1 hour at roomtenperature, the resultant was

heat edsunder r efd wkxeh@bxy2afRuyiSgroamshichhied virydatyearboh ey ot

hydrochloric 5 acid. The resultant was subjected to extraction with
et hyl acetalig,v@ h (B2 e, | a8l ARAcERLLat ed to obtain
3 9 g of %E%géyppg)ggc%&ufé’gﬁﬁ? o?)DZNZ'F'uygr GChi™or | ¢ gt(‘::‘?d Ignd 10 m of

t et rahydr of ur an e added .to 1.9 of the cru roduct and the
mxt ar o was sti P PO nYeeRe s bl s Ba R eRiR ot o

solution was extracted with ethyl acetate and then purified by silica
gel col unﬁrqm?&yiﬁaiysgba%mwaa %{ﬁ'ﬂm.%-e@llﬁmyloxycarbgﬂyl goup;
10142-fl uor o- 6- ( 8-fl uoroqui nol i n- 3-yl oxy) - pheny1] - 1- hydr oxy- pr opan- 2-
one. [0204] an aryRixypar@pndyemouperick aps p enoxycarbonyl group or a

142-f | uor o- 6- ( 8- fl uor oqui nol i n- 3-yl oxy) - phenyl] - propane-1, 2-di one

[ 020520 nhfldRé&ycarbonyl grédf, reféralld agCoh aryloxycarbonyl group;

1-[ 2-fluoro-6-(8-fluoroquinolin-3-yl oxy)-phenyl]-1-hydroxypropan-2-on
e was dissol vedgj &aﬁ@ldﬁyc%oﬁ%?&% QOE b2 BenzyibxYdar8ol gﬁﬂx%?p{\%gﬁbl?a

reagent was added théreto at ter 3 hours of stirring,
reaction %ol

col um chr6&034988‘?5%%50’5%5‘o%@?@%"%ﬁ‘ﬁjg&gﬁwp”ri fied by silica gel

112-fl uoro-6-( 8-6 I gj)r oqui nol i n- 3-yl oxy) - phenyl kpr opane- 1, 2- di one
( Conpound [005

A “substituted carbamoyl group” is a group in which a Cj.4 alkyl group, a Cz.6

25  alkenyl group, a C, alkynyl group, a Cg.19 aryl group, a Cs.19 aryl Ci.¢ alkyl group, ora 5



72 Number 396). [0207] Exanple 24 Synthesis of

1-[ 2-fluoro-6-(8-fluoroquinolin-3-yloxy)-phenyl]-2-hydroxy-
52- et hyl - propan- 1- one [ 0208] Step 1) Synthesis of
142-f | uor o- 6- (8- fl uor oqui nol i n- 3-yl oxy?5 phenyl] - 2-

hydr oxy- 2: net hyl,- pr ne- 1..2-di ol. [ 020 0210Q] 3.3 g of
L s ot sty Bt BB 1 WP i ey HROE Ry 1 si 1 y1 oxyacet o
nitrile was dissolved in 50 mM of diethyl ether and 5.7 m of

met hyl magnesi unbO8P 8l de (3.0 Mdiethyl ether solution) was added
dropwi se at roomtenperature. After 15 the m xture was stirred for 1
hour at room t epepiewighe tvbstitotsd icatbamoybgrotg hinelgderrro enaadifleatbdmaryl 3
hours, and then treated with dilute hydrochloric acid. The resultant
was subj egioapl of & deKtN@ebingdy] \atdup, Qichyk aatsliytabancyl ighalp, i ethglogdamoyl
| ayer was concentrated to obtain 3.9 g of crude product. 1.9 g of the

crude Progugh, d’@ﬁmeﬂiﬁ&%a}ﬁ%ﬂ% fbufOord di%ykgfwa%ygglgﬁy,rp?&e%w i, of

nmet hyl maghesi'um br om de di ethyl éther solution) 20 was adde

dr opwi se f S~ Of LIA C

hydr ochl 051.}‘%1%%51‘@03%0‘2% eécflala%ld5 %I%;el&#’é(r{}%@&ou s as"fo ?19 r é%p%;%%%a' }lér Oélgy
at room tenperature. The 3 reaction so]utiqgn S extracte jth

ot hyl mcetanas SRR oG o I T R DR B e B PR P
obtain 0.25 g of 142-fluoro-6-(8-fluoroquinolin-3-yloxy)-phenyl]-2-
met hyl - pr ogan &, Fylgubpmayl groep; 3ae therldeuct . [0211] 5Step 2) Synthesis
of 142-fl uoro-6-(8-fluoroquinolin-3-yloxy)-phenyl]-2-

hydr oxy- 2- met hyll0dfFlopan- 1- one [ 0212] [0213] 100.15 g of

142-f | uor o- 6- (8- fl uor oqui nol i n- 3-yl oxy) - pheny1] -

2- met iyl - pr opangxalnplebfl “subdinsteS BRdryeg dgrcsuéﬂ’qnmd@fan dikeh) efrpRLERDE
and 0.20 g of Dess-Martin reagent was added thereto at 0C. After 2

h f AR t ' - d
hour e, o, BYHEN ML AreGSRchunn Aol iAon s cnERRbtabtothl o |
ropants. Tants e st a shbup i eSS f SRS ol P

Synt hesi s_ of , )

2- [ 2- f | uokBLBRXYZZISURY 2N I PERRSXY ZHRMPR 91 HOVABY BIPVB. 31 HRYPHHERFP] 2 t-butoxy
pr opan- 2- ol 20[02151@( [0216] . 26.3 g of

7, 8- di f | ugnoop.3+ hyitypxgpoxyraseupy by itheraildxyegrans, adt-sstiyipsdtoxy 220@, Al of
di net hyl fonnam de. 27.2 g of 2,6-difluoroacetophenone and 24.0 g of
pot asKi un3-metiaylpainadycerogs, e Radtdifeatokherapl bl imethapentbegupiar e was
stirred for 4 hours at 100C. After the thus obtained reaction

sol ution : xRt Rl |4 vy i

Py ool o o oL PR iy g 2

or GaNT 0 | RYSEASIAARCAAL AL, AAARIBLA Bk, 5L eShESY Wy,

chr omat ogr’a

o O o Bl O S eIk loe! ity €00} RS ghdsp! hanone:
1-[2-fluoro-6-(7,8-difluoro-2-nmnethyl qui nolin-3-yl oxy) - phenyl ]

- et hanone obt ai[#8&was di ssolved in 80 m of tetrahydrofuran and
cooled to 0C, 16.6 m of nethyl magnesiumchloride (3.0 M

t et r a2y dr of ur am selalydadkomegoagl et ad r@yrlopmpyhdteylothgronpsuht ant was
warmed to roomtenperature and stirred for 2 hours, the reaction

sol uti on MagclbpeafiedyMhi aralip) pleferiblg a@shlcOEloglkfcC g ARSkyt H6up;iagui d was
separated wth ethyl 15acetate. The organic |ayer was concentrated
and purifj rdiChelI g 2 HON QTBHAGERRICE 9 BRI bRy GropPd
242-11 uoror?%y%y%%pf ﬁor%)?g- rﬁﬁ‘%’ﬁ%ﬁ A fe?ngle’ G'IQaBJ? _1'6 y%r P:
gggggrgﬁ%yl : Ot g‘%ﬁ{ﬁ éu%bfa ca:% O%angthy}yyngr%{Jp,lazélz:hl\tl)\%%le?l?c}x%rl gr}glgp, a[ 0217]

2[ 2-fluoro-6-(7, 8-difluoroqujnolin-3-yloxy)phenyl]propan-2-ol [0218]
trichloromethoxy group, a trifluoromethoxy group, a 1-fluoroethoxy group, a

25  1,1-difluoroethoxy group, a 2,2,2-trifluoroethoxy group, or a pentafluoroethoxy group,



[0219] 0.5 g of 7,8-difluoro-3-hydroxyqui noline was dissolved in 10
mL of 5di nethylformam de. 0.52 g of 2, 6-difluoroacetophenone and 0. 46
g of potassium carbonate were added to _the solution, and the m xture
was stirred for 2.5 hours at 100C. The2fhus obt ai ned reaction

sol ution wa ur i.nto.ice water d then neutralized with dilute
v och oPECeTRaYd Crafdisiy aies <u BEPUPEREREE RO sV i, o
organi c | ayer was concentrated and purified by silica_gel colum

chr omat og ﬂé)ﬁwny@xygc&]pﬂ ag al:];go:@y gpup, a 1-butenyloXy group, a 2-butenyloxy group, a
101J2-fl uoro-6-(7,8-difluoroquinolin-3-yl oxy) - phenyl ket hanone

( Conpound 3 fudngtox3®tdup, a 1-pentenpfolky igr@ip3 8 2epenfenyloxy group, a 3-pentenyloxy
142-fl uoro-6-(7,8-difl uoroquinolin-3-yl oxy)-phenyl ket hanone obt ai ned
was di ssokieg, 4 8-pentehyleky E@upahy-deddnyloxy saoh, aQdedntloxPgioup, 4 M of
met hyl magnesi um brom de (3.0 M diethyl ether solution) was added

dr opwi se. 2/ 1 I freg $9Br erature and
stirre% fgﬁ%%éﬁé%§§?8$%g§$g%§??8%?§g¥%i?§§m§ggﬂtrea?ggBMAth dilute
hydr ochl ori ¢ id_and the |iquid wa arated wth ethyl acetate.
The. or gani cxoaer PSR, ek 2RI IP PRl g0tk Ye Ger cot umn
chromat ography to obtain 0 33 g of

2[ 2-f1 uor é:%@t%ﬁ:%baﬁevﬁaw FRUP 1813 stiy-gsBparsalasy grow gpelerably s Cos
(Conpound Nunber 124). 20[ 0220] Hereinafter, the internediate
product askendpxyetospt he present invention is described in nore
detail with reference to exanples, however, the internedi ate product
76 accordi ng t@osAE present invention is not in the |least limted by
the foll owi ng exanpl es. [0221] Exanple 27 Synthesis of

7,8-dif! - 3- isnqlel is of
i§l uoro E&YQRFPFZ%%]Y FRhp ¥hduisna etl—%ﬂgr%@%g@y, §b§%y&}10%/@fdﬁ9,sas 0

6, 7-di fl uoroi satin [0224] 10

2,3-diflu i d ) I

11 onl or oBSLRE e aTH s MRl Bolgauia Spuiliibhy o8, 4 BEMyATIORy Brdl,
hydrochl ori.de, . 138. 6 g of anhydrous sodi um_sul fate were added

Cher ot o, PHHTEDT il o BTHAE G S0 Bar ey G E0es B TeppymyIoxy
resultant was cooled to roomtenperature, 44 nL of 2N _hydrochloric
acid was SHdRdE ROy SOV Addmedy-3orenymylay erow), p dnpethyly3-butynyloxy
collecting the crystal by 15filtration. After the thus obtained
crystal s wanp, atinedhylehbutyhdoxnged, & metnd Sapendtratbxygréun, ocaaci d
heated to 70C, the m xture was stirred for 1 hour at 80 to 90C. The

react 1on sdldiinetiyl-Betsitpole:gcerbis, préfei@blyf o) oalkgnyhyx ysgbig at dyopatkgloxy
extraction with ethyl acetate, and then washing with saturated saline

e s oy b et R QYARbSy1ORY EbultatyBIOhBHIN! R i AROBLHERPILLY Bidtp, o

the sol vent was evaporate nder reducCed pressure to

a crude pr -dif i i 0 t hesi s of
7,8-difl u8§°g&§eg‘1¥%? %i@qugﬁgﬁ%%mg%gﬁmﬁé’ %@%&?ﬁﬁ‘ﬁ}ﬁ“ﬁ%%ﬂ?]
After 41 g of the crud roduct gf 6, 7-di fl uoroi satin was added to
200 nL of “HATRYICYelaprapyloy SioP-A Lty IPEBYIRY (& Wy di val ent s) was
added thereto under ice-cooling 5 and the m xture was stirred for 30
m nutes. 43.%troncthyleydeltdylopn ersnes Z-mahdeynlenmbilexy) erads aadded
dropwi se to the suspension while nmaintaining the internal tenperature
of t h20r edethydeyckdienyloan gatup 242 fethyRyClooatythxtytgeoun, at ure was furt her
stirred overnight at roomtenperature. After the resultant was
neutral i Zﬁﬂ,é’}ﬁ-&&r&%ﬂ%ﬂ?d{(ﬁfeﬂﬁof@y dioaphdal 1 g-cﬁlﬁitﬁcyélﬂﬁbxmoﬁfii(%ﬁidp?Fﬁ@erably
sma

crystals were collected by filtration and washed with a 1

¢ bt ai < I )
ona Then a83isYslodRACk DR BPLRASRR HH ol s EDReriitley 06 oy
130 to 140C, and t?e 'x;ure ma%EFtHrred further, for 1 hour at 150C.
After theSf%Bctt FH LI DARAR TESBY_YY E‘@“Po%’rﬁ“?%‘ﬁ%%yaﬁfﬁ‘ﬂpe Tfhe

precipitated crystals were washed with chloroformto obtain 26.3 g of
tetralinyloxy group, preferably a Cq.1¢ aryloxy group;

25 an arylalkyloxy group (aralkyloxy group) such as a benzyloxy group, a



78 Exanple 28 Synthesis of 7,8-difluoro-3-hydroxyqui noline [0230]
Step 1) Synthesis of 7,8-difluoroquinoline 5[ 0231] 123 [0232]

In a 3 L eggpl ant-shaped fl ask contai ngzg a stir bar, 80%sulfuric
acid (607.7 g, 49.57 nol) was introduc and cooled to 0C, and then

2,3-diflu b 6 dd fter

t he addi tp%ér%l,%mdg@ Erlﬁré dggg\%g?sap%?&ﬁ?%%d@ b fﬂﬁ’fﬁfr egat\%{aog?ﬁ“teae 1('gir"sat ure,
sodiumio 'd&ﬁél.SS,g, 12 3 mmol ) was further added thereto, and then
the m xt uM&YW&L 8M&&t ed in an oil bath until the tenperature thereof
reached 150C (tenperature of the bath). Wen it reached this

t enperature, gl JEAVIGKY(SIOW VICh as a0 BERLYIOKY SRRHB: BRFOBIENHIOSY BTV, Bver a
period of one hour, and the m xture was stirred for 1 15hour at 150C
The t enpenarepydcanfontytoxylmoty, was-prepyi dacongl oy agreup, tio niidOdcarbouyldxyegroup,
wat er was evaporated over a period of 2 hours using a distillation
appar & usan £bt9Tcaf@n{lok Wighthp! ApénthdislGdyahéug) @r HPIV@Idyﬂixy"gi\&lp, preferably a
di sappeared, the m xture was neutralized using [ ON aqueous sodi um

hydr oxi de ! Lifg with an ice-water bath (the inner tenperature
is 60 to %%’.ﬁ%%%r I?’he neutralization, before the inner tenperature

20 returned to ro t enper at ur t he resul tant .was subjected to
extract i on wit REtiRORCapp ety R ts ot Aeiicpeafmsiylony eroup
magnesi um sul fate, filtered, and cqoncentrated, The thus_ obtai ned
crude pr o%i‘%@oxﬁﬁ?ﬂ’ﬁl)@d 'Wt@iqth)é%wu%dlrﬁfﬁ?@bb‘rﬁ nglg@zwnyl Ci
(normal 79 hexane: ethyl acetate) to obtain 185.5 g of

7, 8-di f 1 uslkoxfugueopi ne (91% as a hazel solid. [0233] Step 2)

Synt hesis of 7,8-difluoro-3-iodoquinoline 34 5[0234] In a 3 L

eggpl Bnt - shapeda frlatisfsistoxyairoupgich as hitimbklsilyloy didupweaoqui nol i ne
(185.5 g, 1.12 nol), N-iodosuccinimde (505.4 g, 2.25 nol), and
aceti c acigutvRiZAettidkil Bk e ol dity! SRS a henisttek .stirred for
30 hours at 90C. %t eir%cg(%?({ﬁ%’gﬁét hﬂﬂ%rg?:%?ta esdsdgrgstai’s was
filtered and drén%gheﬂgethe ot her hand, the filtrate was

10concentrat ed under réduced pressure, the residual acetic acid was
neutralized w t[{b g@fl um hydrogen carbonate, and the resultant was
subj ected to ex 0 ion with ethyl acetate. In addition, after the
filtrate was dried with magnesium sulfate, filtered and concentrat ed,
the thus obt ai netpmeplgtef prssbritetehaminneper dacyge anallsdargiap ss@ipawah as a
chromat ography (nornmal hexane: ethyl acetate) to obtain 227.2 g (70%
of 15173 8- niefhiylrarioe graupdagethpleminegaps, aobt-priopgldmas grohpzeln-wdjylachinoe
conbined with the previously obtained crystals.

1H NVR ( 3@@upHzdinfeBFlahing traH, bPa dieliyldnifo gtddp, pRfdp&bl{ imckd)G,.9. 08
(d, 1H, J =2.1 Hz). [0235] 20Step 3) Synthesis of

7, 8-di fl ugr o354y Q‘;olﬁgéﬂh'ﬁf‘e“ Qﬁ}/lk&%%p%rﬂlf&brg?nééli BkF{deneamino grddp a 3

L eggpl ant - Shaped contalning a

7,8-di flugore-3-io uj_ noli.n 227.2 .28 ol ), dinethyl sul foxide
(500 i) - et aafEMHEEEES stplorataunlineieRn ootk PR Slaibie
131.5 g, 2.34 ), Cul, (14.8 g, 0.078 1), and 1, 10- phenanthroli ne
Ezs. 1 g,g @OEBBU%%& Rb@P)éla(%’ébeEP‘gllTH’éa ﬂif&?tﬂn?leﬁw P EiP. EEaly f grono
100C in an oil bath and was stirred for 24 hours. After cooling, the
or gamtt | Gyerarylamincegrovisd byrykaaning groaplsyth 2cediat-vapitieylaminergrotfhe t hus
obt ai ned aqueous |ayer was neutralized with concentrated hydrochloric
aci d, andpiefieably hdli 0% aedrplaimiiegroop;y:ait adlRylariie drotp bidhraed bengylatnined.

On the other hand, after the filtrate was extracted wth ethyl

acetate, %(roiu Chrifetdd ] FRED AN LIk RhBinof drbl? raﬁ@c?@ﬂi&%ﬁ@ﬂ‘&ﬂc@a@@n the

crude product ‘obtained was purified by sili'ca gel colum

chromat o , a ' : 9

of 7.6 o eonBra i o iR RtboSELEN oiBo BB el APy

previ ousl y, obt ?i ned crystals. 15 H-Ni\/R.l(1300 Mz, CD30D&1 67.39 to .60
&1-5 acylamino grmy ;an al?(oxycar onylamino group such as a methoxycarbonylamino

25  group or a t-butoxycarbonylamino group, preferably a C;.¢ alkoxycarbonylamino group;



[ 0239] The nitrogen-containing heterocyclic conpounds obtained from
the above 81 exanples are shown in Tables 1 to 19. In addition,
conpounds synt hesized in the sane nmanner as that of any of the above
exanpl es are further shown in Table 20280 Table 28. Also, Et

represents Cgﬁﬂ ?Ikgyl group, nPr represents an n-propyl group, 'Pr
repr esent &"GRC"“Fr opyl group, ePr represents a cyclopropyl group, nBu
represents an n-butyl group, tu 5 represents a t-butyl group, Ph
represents a phE¥9PI group, Bn represents a benzyl group, and Tos
represents toluene sul fonyl group. 11-1-NMR of the conpounds in each
table is al so sBReamplesnoffatiubstigted mcTeptaegrdip” n0Rde] an alkyihéo gioip shch as
DIAL | 6L-9L IsnarLotue | IsnoLid.foule I S6-C6 | nowbowe |snow i owe

| sI owbot ug niethained Bloup of hn ethyltivio @rduph piciferiblva §islldahid gous; @aayidto |
6L-LL | a s-o0s X 0- o- 1-0-1-0- 1 -0- 1-13- 1 -0- I-0- -0-
0- 1 -9- bro'uB'sucﬂ as'ﬂheﬁchiB‘%oﬁ%Q)r al 4~H@chyll'ﬂenﬂﬁ)1i5@roup, preferably a Cg.10
arylthio group; an acylthio group such as an acetylthio group or a benzoylthio group,
preferably a C,_¢ acylthio group; and the like.
[0060]
Examples of a “substituted sulfonyl group” include: an alkylsulfonyl group such
10 as a methylsulfonyl group, an ethylsulfonyl group, an n-propylsulfonyl group, an
i-propylsulfonyl group, an n-butylsulfonyl group, an i-butylsulfonyl group, an
s-butylsulfonyl group, a t-butylsulfonyl group, an n-pentylsulfonyl group, an
i-pentylsulfonyl group, a neopentylsulfonyl group, a 1-ethylpropylsulfonyl group, an
n-hexylsulfonyl group, or an i-hexylsulfonyl group, preferably a C,_ alkylsulfonyl group;
15  ahaloalkylsulfonyl group such as a trifluoromethylsulfonyl group, preferably a C; ¢
haloalkylsulfonyl group; an arylsulfonyl group such as a phenylsulfonyl group or a
4-methylphenylsulfonyl group, preferably a Cs.1¢ arylsulfonyl group; a sulfo group; an
alkoxysulfonyl group such as a methoxysulfonyl group or an ethoxysulfonyl group,
preferably a C g alkoxysulfonyl group; a sulfamoyl group; a sulfamoyl group such as an
20  N-methylsulfamoyl group, an N-ethylsulfamoyl group, a N,N-dimethylsulfamoyl group,
or an N,N-diethylsulfamoyl group, preferably a mono C, ¢ alkylsulfamoyl group or a di
C1.s alkylsulfamoyl group; a monoarylsulfamoyl group such as a phenylsulfamoyl group
or a 4-methylsulfamoyl group, preferably a mono Cg.1g arylsulfamoyl group; and the like.

[0061]

25 Examples of a “halogeno group” include a fluorine atom, a chlorine atom, a
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bromine atom, an iodine atom, and the like.

[0062]

As a preferred combination of a group represented by CR'R*R?, the following
combination may be included.

R' is an unsubstituted or substituted hydroxyl group;

Rlisa hydrogen atom or an unsubstituted or substituted C,.g alkyl group; and

R’ is a hydrogen atom, an unsubstituted or substituted C;.g alkyl group, an
unsubstituted or substituted C, 5 alkenyl group, an unsubstituted or substituted Cy.g
alkynyl group, an unsubstituted or substituted Cs.3 cycloalkyl group, an unsubstituted or
substituted Cg.19 aryl group, an unsubstituted or substituted heterocyclic group, an
unsubstituted or substituted C,.g acyl group, an unsubstituted or substituted (1-imino)C,.g
alkyl group, an unsubstituted or substituted C,_g alkoxycarbonyl group, an unsubstituted
or substituted hydroxyl group, or a cyano group.

[0063]

The following combination may also be included as a preferred example.

R’ is an unsubstituted or substituted C,.5 alkyl group;

R? is an unsubstituted or substituted C,_g alkyl group; and

R? is a substituted C,_g alkyl group, an unsubstituted or substituted Cs.g alkenyl
group, an unsubstituted or substituted C, 3 alkynyl group, an unsubstituted or substituted
Cs.3 cycloalkyl group, an unsubstituted or substituted Cg_1 aryl group, an unsubstituted or
substituted heterocyclic group, an unsubstituted or substituted C,.5 acyl group, an
unsubstituted or substituted (1-imino)C,_g alkyl group, an unsubstituted or substituted
C,.s alkoxycarbonyl group, an unsubstituted or substituted carbamoy! group, an
unsubstituted or substituted sulfonyl group, or a cyano group.

[0064]
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R! and R? may be joined to form an unsubstituted or substituted 5- to
8-membered ring, or to form O=, R'R°C=, or R’N=.

Here, R® represents a hydrogen atom or an unsubstituted or substituted Cy.g alkyl
group. R® represents a hydrogen atom or an unsubstituted or substituted C;.g alkyl

5 group. R’represents an unsubstituted or substituted hydroxyl group, or an unsubstituted

or substituted C, g alkyl group.

The unsubstituted or substituted C;.g alkyl group in R*, R®, and R’ may be the
same as the “C\.g alkyl group” given as the examples in R' to R? above.

The substituted hydroxyl group in R’ may be the same as the “substituted

10 hydroxyl group” given as the examples in R' to R? above.

[0065]

Examples of the unsubstituted or substituted 5- to 8-membered ring, which may
be formed from R' and R? being joined, include: an aliphatic hydrocarbon ring such as a
cyclopropane ring, a cyclobutane ring, a cyclopentane ring, a cyclohexane ring, a

15  cycloheptane ring, or a cyclooctane ring, preferably a Cs.5 cycloalkane ring; an
unsaturated heterocyclic ring such as an oxirane ring, a [1,3]dioxirane ring, a
dihydro-2H-pyran ring, a dihydro-2H-thiopyran ring, and a tetrahydropyridine ring,
preferably an oxygen-containing 3- to 5-membered unsaturated heterocyclic ring.

[0066]

20 The unsubstituted or substituted Ce 1o aryl group in R may be the same as the
“Ce.10 aryl group” given as the examples in R! to R® above. It is preferably a phenyl
group.

[0067]
[R]

25 R* each independently represents an unsubstituted or substituted C;_g alkyl group,
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an unsubstituted or substituted C,.3 alkenyl group, an unsubstituted or substituted Cs.3
alkynyl group, an unsubstituted or substituted C;_g cycloalkyl group, an unsubstituted or
substituted Cs.g cycloalkenyl group, an unsubstituted or substituted Cq.;¢ aryl group, an
unsubstituted or substituted heterocyclic group, an unsubstituted or substituted C,.3 acyl
5  group, an unsubstituted or substituted (1-imino)C,g alkyl group, an unsubstituted or
substituted carboxyl group, an unsubstituted or substituted carbamoyl group, an
unsubstituted or substituted hydroxyl group, an unsubstituted or substituted amino group,
an unsubstituted or substituted mercapto group, a substituted sulfonyl group, a halogeno
group, a cyano group, or a nitro group.
10 The groups represented by R* may be the same as the examples given in the
groups represented by R' to R?,
Tn Formulae (), (II) and (III), m and m1 represent the number of R* and are an
integer of 0 to 6.
R* preferably represents a Cy. alkyl group, a C,.¢ haloalkyl group, a Ca.6 alkenyl
15 group, a Cs3 cycloalkyl group, a hydroxyl group, a Ci.¢ alkoxy group, or a halogeno
group.
[0068]
[R%]
R® each independently represents an unsubstituted or substituted C,.g alkyl group,
20 an unsubstituted or substituted C,.5 alkenyl group, an unsubstituted or substituted Co.g
alkynyl group, an unsubstituted or substituted Cs_g cycloalkyl group, an unsubstituted or
substituted C4.5 cycloalkenyl group, an unsubstituted or substituted Cq_1g aryl group, an
unsubstituted or substituted heterocyclic group, an unsubstituted or substituted C,.3 acyl
group, an unsubstituted or substituted (1-imino)C,.3 alkyl group, an unsubstituted or

25  substituted carboxyl group, an unsubstituted or substituted carbamoyl group, an
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unsubstituted or substituted hydroxyl group, an unsubstituted or substituted amino group,
an unsubstituted or substituted mercapto group, a substituted sulfonyl, a halogeno group,
a cyano group, or a nitro group.
The groups represented by R® may be the same as the examples given in the
5  groups represented by R' to R>.
In Formula (I) and (II), n represents the number of R’ and is an integer of 0 to 5.
In Formula (III), n represents the number of R® and is an integer of 0 to 4.
R’ preferably represents a Cy.¢ alkyl group, a C)_¢ haloalkyl group, a Cg.19 aryl
Ci.¢ alkyl group, a C;.g cycloalkyl group, a Ce 1o aryl group, a C,.7 acyl group, a Ci.¢
10  alkoxycarbonyl group, a Ci.s alkoxy group, an amino group, a mono Cj.¢ alkylamino
group, di Ci¢ alkylamino group, a C).4 alkoxycarbonylamino group, a C alkylthio
group, a Cy.¢ alkylsulfonyl group, a halogeno group, a cyano group or a nitro group.
[0069]
Any one of R' to R? and any one of R’, by being joined, may form an
15  unsubstituted or substituted 5- to 8-membered ring.
Examples of the 5- to 8-membered ring include: an aromatic hydrocarbon ring
such as a benzene ring; a Cs_g cycloalkene ring such as a cyclopentene ring, a
cyclopentadiene ring, a cyclohexene ring, a cycloheptene ring, or a cyclooctene ring; and
the like.
20 [0070]
[A, D]
When R is a group represented by CR'R?R?, A represents a 5- to 7-membered
hydrocarbon ring or a 5- to 7-membered heterocyclic ring.
Examples of the 5- to 7-membered hydrocarbon ring include: an aromatic

25  hydrocarbon ring such as a benzene ring; a Cs.; cycloalkene ring such as a cyclopentene
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ring, a cyclohexene ring, a cycloheptene ring; an aromatic 5- to 7-membered heterocyclic
ring such as a furan ring, a thiophene ring, a pyrrole ring, an imidazole ring, a pyrazole
ring, a thiazole ring, an oxazole ring, an isoxazole ring, a pyridine ring, a pyrazine ring, a
pyrimidine ring, a pyridazine ring, an azepine ring, or a diazepine ring; an unsaturated 5-
5 to 7-membered heterocyclic ring such as a dihydro-2H-pyran ring, a
dihydro-2H-thiopyran ring, or a tetrahydropyridine ring; and the like. Among these, an
aromatic hydrocarbon ring is preferable and a benzene ring is more preferable.
When R is an unsubstituted or substituted Cs. o aryl group or a cyano group, A
represents a benzene ring.
10 That is, it is preferable that the compound according to the present invention be
a compound (IT) or (III).
[0071]
D represents a 5- to 7-membered hydrocarbon ring or a 5- to 7-membered
heterocyclic ring. Examples of the 5- to 7-membered hydrocarbon ring and the 5- to
15  7-membered heterocyclic ring include the same as the examples given above as A, and
among these, an aromatic hydrocarbon ring is preferable and a benzene ring is more
preferable.
That is, it is more preferable that the compound according to the present
invention be a compound (11I).
20 [0072]
[X,Y, Z]
X represents an oxygen atom, a sulfur atom, a sulfenyl group, a sulfonyl group,
an unsubstituted or substituted carbon atom, or an unsubstituted or substituted nitrogen
atom.

25 Examples of a substituent of the carbon atom include an oxo group, a Ca
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alkenylamino group, and a hydroxyl group.

[0073]

Y represents a carbon atom or a nitrogen atom. Z represents a carbon atom or a
nitrogen atom. It is preferable that Y and Z be both carbon atoms, and D be an aromatic
ring which includes both Y and Z.

[0074]

A salt or an N-oxide compound according to the present invention is not
particularly limited as long as it is an agriculturally acceptable salt or N-oxide compound.
Examples of the salt include: a salt of an inorganic acid such as hydrochloric acid or
sulfuric acid; a salt of an organic acid such as acetic acid or lactic acid; a salt of an alkali
metal such as lithium, sodium, or potassium; a salt of an alkali earth metal such as
calcium or magnesium; a salt of a transition metal such as iron or copper; a salt of an
organic base such as ammonia, triethylamine, tributylamine, pyridine, or hydrazine; and
the like.

[0075]

(Production of the compound according to the present invention}

The compound according to the present invention may be produced in accordanc
with the following synthesis methods.

(Synthesis method 1)

[0076]



ner kemoNso-i-lo- . -0(0OFb>2-01-1e0H 9-10- -cfrb-osKcH)243u

sol -01-10- 13- 111 111 zzzzz 111 1011 @11 trio- tHO 9-10- 9-10-
trio- OO Il Il O Il tHO- 9-10- tHO- 9-10- <ciA O- g-10- 9-10-
HO 6 1 HO HO HO 6 1 HO t1-10-

R')n

/"\R

|

4 X
R} _ +
N

(1) (D

(In the formulae, R, R*, R>, A, D, X, Y, Z, mand n represent the same meaning
as those described above. Q represents a halogen atom.)
The compound represented by Formula (1) may be produced by reacting a
5  compound represented by Formula (1) and a compound represented by Formula (2) by
conventional methods.
According to the present invention, 7,8-diflouoro-3-iodo-quinoline is a useful

intermediate product.

[0077]
10 (Synthesis method 2)
[0078]
R
R,
rl| D
X D
(R T+ — V7R
i} N/ Y/Z\R SN
! (R
Q m =
N

(@) @) M

(In the formulae, R, R4, R® ,A, D, Q, X, Y, Z, m and n represent the same
meaning as those described above.)
15 The compound represented by Formula (I) may be produced by reacting a

compound represented by Formula (3) and a compound represented by Formula (4) by
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conventional methods.

According to the present invention, 8- flouoro-3-hydroxyquinoline,
7,8-diflouoro-3-hydroxyquinoline, 8-flouoro-3-hydroxy-2-methylquinoline, or
7,8-diflouoro-3-hydroxy-2-methylquinoline is a useful intermediate product.

[0079]

(Synthesis method 3)

[0080]

. X OH
P &
o) H =

(5) (6) o

(In the formulae, R, RY R’ A,D,X,Y,Z, mandn represent the same meaning
as those described above. M represents lithium or magnesium.)

A compound represented by Formula (5) is obtained by lithiation or magnesium
complexation using an alkyllithium reagent or a Grignard reagent or a manufactured
complex prepared from an alkyllithium reagent or a Grignard reagent, and then a
compound represented by Formula (6) is added thereto, resulting in the production of a
compound represented by Formula (7).

Examples of the alkyllithium reagent used in the lithiation include methyllithium,
n-butyllithium, s- butyllithium, t-butyllithium, and the like.

Examples of the Grignard reagent used in the magnesium complexation include
methylmagnesium chloride, ethylmagnesium chloride, n-butylmagnesium chloride,

i-propylmagnesium chloride, and the like. Also, for example, a manufactured complex
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A solvent used in the lithiation or magnesium complexation is not particularly
limited as long as it forms an anhydrous reaction system without dissolving the
compound to react therewith or exhibit any particular interaction therewith. Suitable

5  examples thereof include: an alkane-based solvent such as pentane, hexane, heptane,
ISOPAR (registered trademark) E, or ISOPAR (registered trademark) G; an
aromatic-based solvent such as benzene, toluene, or ortho-xylene; an ether-based solvent
such as diethy! ether or tetrahydrofuran; and a mixture thereof. Among these, an
ether-based solvent such as diethyl ether or tetrahydrofuran is preferable. The reaction

10 may be performed in a nitrogen atmosphere and an anhydrous system, and prepared at a

temperature of -10°C to -78°C,

[0081]
(Synthesis method 4)
[0082]
RO R
D D
o Oridizing agent "R

=g
(R Y R }-’1 \

(In the formulae, R, R*, R>, A, D, Y, Z, m and n represent the same meaning as

15

those described above.)
A compound represented by Formula (8) is produced by oxidation by reacting an
oxidizing agent with a compound represented by Formula (7). The above oxidation

20 reaction may be performed without particular limitation as long as the reaction oxidizes a
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secondary hydroxyl group. For example, an oxidation method such as a Jones oxidation,
an ozone oxidation, or a Swern oxidation, or using an oxidizing reagent, such as
manganese dioxide, or a Dess-Martin reagent, may be adopted.
[0083]
5 (Synthesis method 5)
[0084]
R, R
D D

A x . j.i RN x \‘é
(93 (10} ()
(In the formulae, R R’ A,D, XY, Z, mand n represent the same meaning as
those described above. R' and R?, among the above R to R?, represent an
10  unsubstituted or substituted alkyl group, an unsubstituted or substituted alkenyl group, an
unsubstituted or substituted alkynyl group, an unsubstituted or substituted aryl group, or
an unsubstituted or substituted heterocyclic ring.  Hal represents a halogen atom.)
A compound represented by Formula (10) may be produced by reacting an
equivalent of a Grignard reagent with a compound represented by Formula (9). Also, a
15  compound represented by Formula (11) may be produced by reacting at least two
equivalents of a Grignard reagent with the compound represented by Formula (9).
[0085]

(Synthesis method 6)

[0086]
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[0087]

(In the formulae, R*, R>, R¥, A, D, X, Y, Z,m, n and Hal represent the same
meaning as those described above. G represents a leaving group, such as an alkoxy

5  group, or a halogen atom.)

A compound represented by Formula (13) may be produced by reacting one
equivalent of a Grignard reagent with a compound represented by Formula (12).  Also,
a compound represented by Formula (14) may be produced by reacting at least two
equivalents of a Grignard reagent with the compound represented by Formula (12).

10 [0088]
(Synthesis method 7)

[0089]

A @ R

ja] a] K’
e dé
4 Hydeotysis ZT  Alitation '
N N /}, ﬂ’\ 5 v o
R - J H i P
N N

153 {162 an

(In the formulae, R4, R,A,D,X,Y,Z m, and n represent the same meaning as
15  those described above. T represents an alkoxycarbonyl group or a cyano group, K'

and K* represent an alkyl group.)
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A compound represented by Formula (16) may be produced by hydrolysis using
conventional methods. Also, a compound represented by Formula (17) may be
produced by reacting an alkylating agent in the presence of a base.

[0090]

5 (Synthesis method 8)

[0091]

R

&4
Wah'y .
(Rl . Rl

A

{23 (213

(In the formulae, R, R, R’ A, D, X,Y, Z, m, n and Hal represent the same
meaning as those described above. R” represents an unsubstituted or substituted alkoxy
10 group, an unsubstituted or substituted alkyl group, an unsubstituted or substituted alkenyl
group, an unsubstituted or substituted alkynyl group, an unsubstituted or substituted aryl
group, or an unsubstituted or substituted heterocyclic ring, an unsubstituted or substituted
amino group, or an unsubstituted or substituted thioalkyl group.)
An N-oxide compound represented by Formula (19) may be produced by

15 oxidizing a compound represented by Formula (18) using conventional methods such as
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the use of an oxidizing agent. A compound represented by Formula (20) may be
produced by reacting a conventional halogenating agent such as phosphorus oxychloride
with the compound represented by Formula (19). And then, the compound represented
by Formula (20) is subjected to a nucleophilic substitution reaction or a coupling reaction

5 using an organic metal catalyst to synthesize a compound represented by Formula (21).

[0092]
(Synthesis method 9)
[0093]
(IJH
B
) Xy oH
R P (R)n
N 5.
{(R'n
(22) o b
+ —_— T/Z\.R
w [ OR ! : h
. S ~SOR N
(R)m (n
NG (24)
(23)
10 (In the formulae, R, R*, R°, A, D, X, Y, Z, m, and n represent the same meaning

as those described above. R’ represents a C,g alkyl group. M represents an alkali
metal such as lithium, sodium, or potassium. L represents a halogen atom.
The compound represented by Formula (I) may be prepared by a Suzuki
coupling reaction of a boronic acid derivative represented by Formula (22) or Formula
15  (23) and a halide derivative represented by Formula (24).
[0094]
The N-oxide compound may be prepared by a conventional oxidation reaction.

For example, in solvents or in the absence of solvents, it may be prepared by causing
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kel -10)-9.3 A-9 2--CH, 8-F A-8 A-8 A9 1HO 3 A—8 A-8 1 A-8 A9

"g-10-3 -L 11-10-3 eHO-6 eHO-3 | A—81% | 1 34-9'S zA-8.9
1HO-3 10-L11-10-3 "oN punockuo-, t 96 96 L6 96 66 001 10 L
w w 101 cm%gélt between the compound represented by Formula (I) and peroxide such as
hydrogen peroxide.
[0095]

In any reaction, after the reaction is completed, the resultant is subjected to a
5 normal post reaction operation in an organic synthetic chemistry, followed by subjecting
to a conventional separation and purification, if needed, to efficiently isolate a desired
product.
[0096]
The structure of the desired product may be identified and confirmed using
10  'H-NMR spectrum, IR spectrum, or mass spectrum measurements, or by clemental
analysis or the like.
[0097]
2} Agricultural fungicide
An agricultural fungicide according to the present invention contains, as an
15  active ingredient thercof, at least one selected from the group consisting of the
nitrogen-containing heterocyclic compound, the salt thereof, and the N- oxide compound
thereof.
[0098]
The fungicide according to the present invention has an excellent fungicidal
20  capacity over a wide variety of filamentous fungi, such as bacteria which belong to
Qomycetes, Ascomycetes, Deuteromycetes, or Basidiomycetes.
[0099]
The fungicide according to the present invention may be used to prevent various
diseases that occur in the cultivation of agricultural crops including flowers, turf, and

25  grass through seed treatment, foliar spraying, soil application or submerged application.



01 co 014 ILL 311 11 GL 911 Litl GL [0245] [Table 6] 86
>0C. fa OCP gL 92a 9 83 2ag U 0 ?2???? 9 9 8

43
[0100]

For example, it may be used to prevent:
sugar beet: Leaf spot (Cercospora beticola), Black root rot (Aphanomyces
cochlloides), Root rot (Thanatephorus cucumeris), Leaf rot (Thanatephorus cucumeris);
5 peanut: Brown leaf spot (Mycosphaerella arachidis), Black rust (Mycosphaerella
berkeleyi);
cucumber: Powdery mildew (Sphaerotheca fuliginea}, Downy mildew
(Pseudoperonospora cubensis), Gummy stem blight (Mycosphaerella melonis), Wilt
(Fusarium oxysporum), Sclerotinia rot (Sclerotinia sclerotiorum), Gray mold (Botrytis
10 cinerea), Anthracnose (Colletotrichum orbiculare), Scab (Cladosporium cucumerinum),
Target leaf spot (Corynespora cassicola), Damping-off (Pythium debaryanam,
Rhizoctonia solani Kuhn), Bacterial spot (Pseudomonas syringae pv.Lecrymans);
tomato: Gray mold (Botrytis cinerea), Leaf mold (Cladosporium fulvum),
Phytophthora root rot (Phytophthora infestans);
15 eggplant: Gray mold (Botrytis cinerea), Black rot (Corynespora melongenae),
Powdery mildew (Erysiphe cichoracearum), Sooty mold (Mycovellosiella nattrassii);
strawberry: Gray mold (Botrytis cinerea), Powdery mildew (Sohaerotheca
humuli), Anthracnose (Colletotrichum acutatum, Colletotrichum fragariae), Phytophthora
root rot (Phytophthora cactorum);
20 onion: Gray mold neck rot (Botrytis allii), Gray mold (Botrytis cinerea), Leaf
blight (Botrytis squamosa), Downy mildew (Peronospora destructor);
cabbage: Clubroot (Plasmodiophora brassicae), Soft rot (Erwinia carotovora),
Downy mildew (Peronospora parasitica);
kidney bean: Sclerotinia rot (Sclerotinia sclerotiorum), Gray mold (Botrytis

25  cinerea);
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apple: Powdery mildew (Podosphaera leucotricha), Scab (Venturia inaequalis),
Monilia disease (Monilinia mali), Brooks fruit spot (Mycosphaerella pomi), Brown
canker (Valsa mali), Alternaria blotch (Alternaria mali), Cedar apple rust
(Gymnosporangium yamadae), White rot (Botryosphaeria berengeriana), Anthracnose
5  (Glomerella cingulata, Collectotrichum acutatum), Marssonia blotch (Diplocarpon mali),
Fly speck (Zygophiala jamaicensis), Sooty blotch (Gloeodes pomigena);
persimmon: Powdery mildew (Phyllactinia kakicola), Anthracnose
(Gloeosporium kaki), Angular leaf spot (Cercospora kaki);
[0101]
10 peach: Brown rot (Monilinia fructicola), Scab (Cladosporium carpophilum),
Phomopsis bacterial rot (Phomopsis sp.);
cherry: Brown rot (Monilinia fructicola);
grape: Gray mold (Botrytis cinerea), Powdery mildew (Uncinula necator), Ripe
rot (Glomerella cingulata, Colletorichum acutatum), Downy mildew (Plasmopara
15  viticola), Bird’s eye rot (Elsinoe ampelina), Leaf spot (Pseudocercospora vitis), Black rot
(Guignardia bidwellii);
pear: Scab (Venturia nashicola), Cedar apple rust (Gymnosporangium asiaticum),
Leaf spot (Alternaria kikuchiana), Black rot (Botryosphaeria berenengeriana), Powdery
mildew (Phyllactinia mali);
20 tea: Collar rot (Pestalotia theae), Anthracnose (Colletotrichum theae-sinensis);
citrus: Scab (Elsinoe fawcetti), Blue mold (Penicillium italicum), Green mold
(Penicillium digitatum), Gray mold (Botrytis cinerea), Melanose (Diaporthe citri),
Bacterial canker (Xanthomonas campestris pv.Citri);
wheat: Powdery mildew (Erysiphe graminis f.sp.tritici), Petch (Gibberella zeae),

25  Leafrust (Puccinia recondita), Brown snow mold (Pythium iwayamai), Red snow mold
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blight (Septoria tritici), Glume blotch (Leptosphaeria nodorum), Typhula snow blight
{Typhula incarnata}, Sclerotinia snow blight (Myriosclerotinia borealis), Take-all
(Gaeumanomyces graminis};
5 [0102]

barley: Leaf stripe (Pyrenophora graminea), Rhynchosporium scald
(Rhynchosporium secalis), Loose smut (Ustilago tritici, U.nuda);

rice: Neck rot (Pyricularia oryzae), Sheath blight (Rhizoctonia solani), Bakanae
disease (Gibberalla fujikuroi), Heliminthosporium blight (Cochliobolus niyabeanus),

10 Damping-off (Pythium graminicolum), Bacterial blight (Xanthomonas oryzae), Bacterial
damping-off (Burkholderia plantarii), Brown stripe (Acidovorax avenae), Bacterial grain
rot {Burkholderia glumae);

tobacco: Sclerotinia rot (Sclerotinia sclerotiorum), Powdery mildew (Erysiphe
cichoracearum);

15 tulip: Gray mold (Botrytis cinerea);

bent grass: Sclerotinia snow blight (Sclerotinia borealis), Brown blight (Pythium
asphanidermatum);
orchard grass: Powdery mildew (Erysiphe graminis);
soybean: Purple blotch (Cercospora kikuchii), Downy mildew (Peronospora
20  Manshurica), Stem rot (Phytophthora sojac);
potato - tomato: Phytophthora root rot (phytophthora infestans);
or the like.
[0103]
Also, the fungicide according to the present invention exhibits an excellent

25  fungicidal effect on resistant bacteria as well. Examples of the resistant bacteria
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include: gray mold germs (Botrytis cinerea), sugar beet brown spot germs (Cercospora
beticola), apple scab germs (Venturia inaequalis), pear scab germs (Venturia nashicola),
resistant to a benzimidazole-based fungicide such as thiophanate-methyl, benomyl, or
carbendazim; Gray mold germs (Botrytis cinerea) resistant to a dicarboximide-based

5 fungicide (such as vinclozolin, procymidone, or iprodione), and the like.

[0104]

Examples of diseases in which application of the fungicide according to the
present invention is more preferable include Scab of apple, Gray mold of cucumber,
Powdery mildew of wheat, Late blight of tomato, Leaf rust of wheat, Neck rot of rice,

10  Wilt disease of cucumber, and the like.

[0105]

Also, the fungicide according to the present invention is an agent with low
phytotoxicity, low toxicity to fish or warm-blooded animals, and high safety.

The fungicide according to the present invention may be used in an

15  agrochemically acceptable form, that is, in a form of an agrochemical formulation, such
as a water-dispersible powder, granules, a powder, an emulsion, a water-soluble powder,
a suspension, or water-dispersible granules.
[0106]
Examples of an additive and a carrier used in the formulation of a solid include:
20  vegetable powder such as soybean flour or wheat flour; mineral fine powder such as
diatomite, apatite, plaster, talc, bentonite, pyrophylite, or clay; an organic or inorganic
compound such as sodium benzoate, urea, or sulfate of soda; and the like.
[0107]
Examples of a solvent used in the formulation of a liquid include: an aromatic

25  hydrocarbon such as kerosene, xylene, or a petroleum-based aromatic hydrocarbon;
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cyclohexane, cyclohexanone, dimethy! formamide, dimethyl sulfoxide, an alcohol,
acetone, trichloroethylene, methylisobutylketone, mineral oil, vegetable oil, water, and
the like.

[0108]

Also, in the formulations, in order to attain a uniform and stable form, a
surfactant may be added as necessary.

The surfactant which may be added is not particularly limited. Examples of the
surfactant include: a non-ionic surfactant such as polyoxyethylene-added
alkylphenylether, polyoxyethylene-added alkylether, polyoxyethylene-added higher fatty
acid ester, polyoxyethylene-added sorbitan higher fatty acid ester, polyoxyethylene-added
tristyrylphenylether; a sulfuric ester salt of polyoxyethylene-added alkylphenylether, an
alkylbenzene sulfonate, a sulfuric ester salt of higher alcohol, an alkylnaphthalene
sulfonate, a polycarboxylate, a lignin sulfonate, a formaldehyde condensate of
alkylnaphthalene sulfonate, an isobutylene-anhydrous maleic acid copolymer, and the
like.

[0109]

The thus obtained water-dispersible powder, the emulsion, a flowable agent, the
water-soluble powder, or the water-dispersible granules is diluted with water to a
predetermined concentration and used as a solution, a suspension, or an emulsion to be
sprayed onto plants. Also, the powder and the granules are used sprayed onto plants as
they are.

[0110]

The amount of the fungicide according to the present invention is, normally,
with respect to the total amount of the formulation, preferably 0.01 to 90% by weight,

and more preferably 0.05 to 85% by weight.
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[0111]

The application rate of the fungicide according to the present invention,
although it differs depending on weather conditions, formulation form, time of
application, method of application, area of application, control target disease, or target
crop, is, normally as an amount of active ingredient compound per 1 hectare, 1 to 1,000 g,
and preferably 10 to 100 g.

[0112]

When the water-dispersible powder, the emulsion, the suspension, the
water-soluble powder, or the water-dispersible granules is diluted with water, the applied
concentration is 1 to 1,000 ppm, and preferably 10 to 250 ppm.

[0113]

The fungicide according to the present invention may be mixed with other
fungicides or insecticides/acaricides, or synergists.

Representative examples of other fungicides, insecticides, acaricides, and plant
growth regulators that may be mixed and used with the fungicide according to the present
invention are shown below.

Fungicide:

benzoimidazole series such as benomyl, carbendazim, fuberidazole,
thiabendazole, or thiophanate-methyl;

dicarboximide series such as chlozolinate, iprodione, procymidone, or
vinclozoline;

DMI-fungicide such as imazalil, oxpoconazole, perfrazoate, prochloraz,
triflumizole, triforine, pyrifenox, fenarimol, nuarimol, azaconazole, bitertanol,
bromuconazole, cyproconazole, difenoconazole, diniconazole, epoxyconazole,

fenbuconazole, fluquinconazole, fulsilazole, flutriafol, hexaconazole, imibenconazole,
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ipconazole, metconazole, myclobutanil, penconazole, propiconazole, prothioconazole,
simeconazole, tebuconazole, tetraconzole, triadimefon, triadimenol, triticonazole,
ctaconazole, furconazole-cis, ipconazole, or imibenconazole;

phenylamide series such as benalaxyi, furalaxyl, metalaxyl, metalaxyl-M,

5  oxadixyl, or ofurace;

amine series such as aldimorph, dodemorph, fenpropimorph, tridemorph,
fenpropidine, piperalin, or spiroxamine;

phosphorothiolate series such as EDDP, iprobenfos, pyrazophos;

dithiolane series such as isoprothiolane;

10 carboxamide series such as benodanil, boscalid, carboxin, fenfuran, flutolanil,
furametpyr, mepronil, oxycarboxin, penthiopyrad, or thifluzamide;
hydroxy-(2-amino)pyrimidine such as bupurimate, dimethirimol, or ethirimol;

[0114]

AP fungicide (anilinopyrimidine) such as cyprodinil, mepanipyrim, or

15  pyrimethanil;

N-phenylcarbamate such as diethofencarb; Qol-fungicide (Qo inhibitor) such as
azoxystrobin, picoxystrobin, pyraclostrobin, kresoxim-methyl, trifloxystrobin,
dimoxystrobin, metominostrobin, orysastrobin, famoxadone, fluoxastrobin, fenamidone,
metominofen, pyribencarb;

20 PP fungicide (phenylpyrrole) such as fenpiconyl, fludioxonil;

quinoline series such as quinoxyfen;

AH fungicide (aromatic hydrocarbon) such as biphenyl, chloroneb, dicloran,
quintozene, tecnazene, or tolktfos-methyl;

MBI-R such as phthalide, pyroquilon, or tricyclazole;

25 MBI-D such as carpropamid, diclocymet, or fenoxanil;
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SBI agent such as fenhexamid, pyributicarb, or terbinafin;

phenylurea such as pencycuron;

Qil-fungicide (Qi inhibitor) such as cyazofamid;

benzamide such as zoxamide;

enopyranuron such as blasticidin, mildiomycin;

hexopyranosyl such as kasugamycin;

glucopyranocyl such as streptomycin, validamycin;

cyanoacetamide such as cymoxanil;

carbamate such as propamocarb, prothiocarb, or polycarbamate;
uncoupling agent such as binapacryl, dinocap, ferimzone, or fluazinam;

organotin compound such as triphenyltin acetate, triphenyltin chloride, or

triphenyltin hydroxide;

[0115]

organophosphate such as phosphoric acid, tolclofos-methyl, or fosetyl;
phthalamic acid such as techlofthalam;

benzotriazine such as triazoxide;

benzenesulfonamide such as flusulfamide;

pyridazinone such as diclomezin;

CAA fungicide (carboxylic acid amid) such as dimethomorph, flumorph,

benthiavalicarb, iprovalicarb, or mandipropamid,

tetracycline such as oxytetracycline;

thiocarbamate such as methasulfocarb; or

of r

other compounds such as etridiazole, polyoxin, oxolinic acid, hydroxyisoxazol,

octhinoline, silthiofam, diflumetorim, acibenzolar-S-methyl, probenazole, tiadinil,

ethaboxam, cyflufenamid, proquinazid, metrafenone, fluopicolide, copper(II) hydroxide,
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captan, captafol, folpet, chlorothalonil, dichlofluanid, tolylfluanid, dodine, guazatine,
iminoctadine, anilazine, dithianon, chloropicrin, dazomet, metam-sodium,
chinomethionat, cyprofuram, silthiofam, agro-bacterium, or fluoroimide.
5 [0116]
Insecticides - acaricides;
Organophosphorous and carbamate series insecticides:
fenthion, fenitrothion, diazinon, chlorpyrifos, ESP, vamidothion, phenthoate,
dimethoate, formothion, malathon, trichlorhon, thiometon, phosmet, dichlorvos, acephate,
10 EPBP, methyl parathion, oxydemeton-methyl, ethion, salithion, cyanophos, isoxathion,
pyridaphenthion, phosalone, methidathion, sulprofos, chlorfenvinphos, tetrachlorvinphos,
dimethylvinhos, propaphos, isofenphos, ethylthiometon, profenofos, pyraclofos,
monocrotophos, Azinphos-methyl, aldicarb, methomyl, thiodicarb, carbofuran,
carbosulfan, benfuracarb, furathiocarb, propoxur, BPMC, MTMC, MIPC, carbaryl,
15  pirimicarb, ethiofencarb, fenoxycarb, EDDP or the like.
Pyrethroid series insecticides:
permethrin, cypermethrin, Deltamethrine, fenvalerate, fenpropathrin, pyrethrin,
allethrin, tetramethrine, resmethrin, dimethrin, propathrin, phenothrin, prothrin,
fluvalinate, cyfluthrin, cyhalothrin, flucythrinate, ethofenprox, cycroprothrin,
20  tralomethrin, silafluofen, brofenprox, acrinathrin or the like.
Other insecticides of benzoyl urea series:
microbial agrochemicals such as diflubenzuron, chlorfluazuron, hexaflumuron,
triflumuron, tetrabenzuron, flufenoxuron, flucycloxuron, buprofezin, pyriproxyfen,
methoprene, benzoepin, diafenthiuron, acetamiprid, imidacloprid, nitenpyram, fipronil,

25  cartap, thiocyclam, bensultap, nicotine sulfate, rotenone, metaldehyde, machine oil, BT,
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insect pathogenic viruses, or the like.

[0117]

Nematocides:

Fenamiphos, fosthiazate or the like.

Acaricides:

chlorobenzilate, phenisobromolate, dicofol, amitraz, BPPS, benzomate,
hexythiazox, fenbutatin oxide, polynactins, chinomethionat, CPCBS, tetradifon,
avermectin, milbemectin, clofentezine, cyhexatin, pyridaben, fenpyroximate,
tebufenpyrad, pyrimidifen, phenothiocarb, dienochlor or the like.

Plant growth regulator:

abscisic acid, indolebutyric acid, uniconazole, ethylchlozate, ethephon, cloxyfonac,
chlormequat, chlorella extract, calcium peroxide, cyanamide, dichlorprop, gibberellin,
daminozide, decyl alcohol, trinexapac-ethyl, mepiquat chloride, paclobutrazol, paraffin,
wax, piperonyl butoxide, pyraflufen-ethyl, flurprimidol, prohydrojasmon,
prohexadione-calcium, benzylaminopurine, pendimethalin, forchlorfenuron, maleic
hydrazide potassium, 1-naphthylacetamide, 4-CPA, MCPB, corrin, oxyquinoline sulfate,
ethychlozate, butralin, 1-methylcyclopropene, aviglycine hydrochloride.

[Examples]

[0118]

Hereinafter, the present invention is described in more detail with reference to
examples, however, the present invention is not in the least limited by the following
examples.

[0119]

Example 1

Synthesis of 1-[2-(quinolin-3-yloxy)-phenyl]-ethanone
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[0120]

[0121]
(0.73 g of 3-quinolinol, 1.8 g of cesium carbonate, 0.18 g of dipivaloylmethane,
5 2.0 g of 2-bromoacetophenone, and 0.50 g of copper(l) chloride were dissolved in 10 ml
of N-methylpyrrolidone, and the mixture was stirred for 3 hours at 130°C. The resultant
was purified by silica gel column chromatography, and 0.82 g of
1-[2-(quinolin-3-yloxy)-phenyl]-ethanone (Compound Number 1) was obtained.
[0122]
10 Compounds represented by Compound Numbers 2 to 13 were synthesized in the
same manner as that of Example 1.
[0123]
Example 2
Synthesis of 3-(2-t-butyi-phenoxy)-quinoline

15 [0124]

CH

Br
oy —
s
N

[0125]
(.60 g of 2-t-butylphenol, 1.3 g of cesium carbonate, 0.07 g of

dipivaloylmethane, 0.42 g of 3-bromoquinoline, and 0.20 g of copper(I) chloride were
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dissolved in 4 ml of N-methylpyrrolidone, and the mixture was stirred for one day at
130°C. The resultant was purified by silica gel column chromatography, and 0.04 g of
3-(2-t-butyl-phenoxy)-quinoline (Compound Number 14) was obtained.

[0126]

5 Compounds represented by Compound Numbers 15 to 19 were synthesized in

the same manner as that of Example 2.

[0127]

Example 3

Synthesis of 2-chloro-6-(quinolin-3-yloxy)-benzamide

10 [0128]

[0129]
1.18 g of 2-chloro-6-(quinolin-3-yloxy)-benzonitrile was dissolved in 5 ml of
80% sulfuric acid and the mixture was stirred for 3 hours at 100°C.  After being
15  neutralized with an F;lqueous solution of sodium hydroxide, the liquid was separated with
ethyl acetate, the organic layer was concentrated and 1.03 g of
2-chloro-6-(quinolin-3-yloxy)-benzamide (Compound Number 20) was obtained.

[0130]

A compound represented by Compound Number 21 was synthesized in the same

20  manner as that of Example 3.
[0131]

Example 4
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Synthesis of 2-bromo-N,N-dimethyl!-6-(quinolin-3-yloxy)-benzamide

[0132]

[0133]

After 0.34 g of 2-bromo-6-(quinolin-3-yloxy)-benzamide was dissolved in 2 m}
of N-methylpyrrolidone, 47 mg of sodium hydride was added thereto at room
temperature. After 0.21 g of methyl iodide was added to the reaction solution, the
mixture was heated to 100°C and stirred for 4 hours.  After the liquid was separated
with ethyl acetate, the solvent was evaporated and the resultant was purified by silica gel
column chromatography to obtain 0.11 g of
2-bromo-N,N-dimethyl-6-(quinolin-3-yloxy)-benzamide (Compound Number 22).

[0134]

Example 5

Synthesis of 1-[2-(quinolin-3-yloxy)-phenyl]-ethanone oxime

[0135]

N® NG

[0136]
0.46 g of 1-[2-(quinolin-3-yloxy)-phenyl]-ethanone and 0.15 g of

hydroxylamine hydrochloride were dissolved in 3 ml of pyridine and then the mixture
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with dilute hydrochloric acid and separated with ethyl acetate, the organic layer was
concentrated to obtain 0.54 g of 1-[2-(quinolin-3-yloxy)-phenyl]-ethanone oxime
(Compound Number 23). |
5 [0137]
Compounds represented by Compound Numbers 24 to 26 were synthesized in

the same manner as that of Example 5.

[0138]
Example 6
10 Synthesis of 3-[2-(1,1-dimethoxy-ethyl)-phenoxy]-quinoline
{0139]
~0 O — O G 0=
o0y oy
[0140]

After 0.13 g of 1-[2-(quinolin-3-yloxy)-phenyl]-ethanone and 0.06 g of trimethyl
15  orthoformate were dissolved in 1.5 ml of methanol, 0.02 g of tetrabutylammonium
tribromide was added and the mixture was stirred for 4 days at room temperature. The
reaction mixture was concentrated and then purified by silica gel column
chromatography to obtain 0.08 g of 3-[2-(1,1-dimethoxy-ethyl)-phenoxy]-quinoline
{Compound Number 27).
20 [0141]
Example 7

Synthesis of
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[0142]

[0143]

5 After 0.26 g of 1-[2-(quinolin-3-yloxy)-phenyl]-ethanone and 0.16 g of
(trifluoromethyl)trimethylsilane were dissolved in 3 ml of tetrahydrofuran, 2 drops of
tetrabutylammonium fluoride (1.0 M tetrahydrofuran solution) was added under
ice-cooling and then stirred for 4 hours.  After the reaction mixture was concentrated
and purified by silica gel column chromatography to obtain 0.34 g of

10 3-[2-(2,2,2-trifluoro-1-methyl-1-trimethylsilanyloxy-ethyl)-phenoxy]-quinoline
(Compound Number 28).
[0144]
Example 8
Synthests of 1,1,1-trifluoro-2-[2-(quinolin-3-yloxy)-phenyl]-propan-2-ol

15 [0145]

[0146]
After 0.17 g of 3-[2-(2,2,2-trifluoro-1-methyl-1-trimethylsilanyloxy-

ethyl)-phenoxy]-quinoline
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tetrahydrofuran solution) was added and the mixture was stirred for 16 hours. The

reaction mixture was concentrated and then purified by silica gel column
chromatography to obtain 0.11 g of
1,1,1-triflucro-2-[2-(quinolin-3-yloxy)-phenyl]-propan-2-ol (Compound Number 29).

[0147]

Example 9

Synthesis of

2-[2-fluoro-6-(8-fluoro-quinolin-3-yloxy)-phenyl]-3,3-dimethyl-butan-2-ol

[0148]
N ] O N 0 OH
N” NT
F F
[0149]

After 0.15 g of 1-[2-fluoro-6-(8-fluoro-quinolin-3-yloxy)-phenyl]-ethanone
was dissolved in 1.5 ml of tetrahydrofuran, and then the solution was cooled to -78°C,
0.3 ml of t-butylmagnesium chloride (2.0 M diethyl ether solution) was added dropwise.
After the reaction temperature was increased to room temperature, the reaction solution
was treated with dilute hydrochloric acid, and then the liquid was separated with ethyl
acetate. The organic layer was concentrated and then purified by silica gel column
chromatography to obtain 0.04 g of
2-[2-fluoro-6-(8-fluoro-quinolin-3-yloxy)-phenyl]-3,3-dimethylbutan-2-ol (Compound

Number 30).
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[0150]
Compounds represented by Compound Numbers 31 to 35 were synthesized in
the same manner as that of Example 9.
[0151]
5 Example 10
Synthesis of 2-[2-fluoro-6-(8-fluoroquinolin-3-yloxy)phenyl]propan-2-ol and

2-[2-fluoro-6-(8-fluoro-2-methylquinolin-3-yloxy)phenyl]propan-2-ol

[0152]
F F F
X O 0O —_— N O OH + X 0 OH
N N N”
F F F
10
[0153]

After 0.3 g of 2-fluoro-6-(8-fluoroquinolin-3-yloxy)-benzoic acid ethyl ester was
dissolved in 4.5 ml of tetrahydrofuran, the solution was cooled to -78°C, and 0.77 ml of
methylmagnesium chloride (3.0 M diethyl ether solution) was added dropwise. After

15  the reaction temperature was increased to room temperature, the reaction solution was
treated with dilute hydrochloric acid and the liquid was separated with ethyl acetate.
The organic layer was concentrated and then purified by silica gel column
chromatography to obtain 0.12 g of
2-[2-fluoro-6-(8-fluoroquinolin-3-yloxy)phenylJpropan-2-ol (Compound Number 36)
20 and 0.05 g of 2-[2-fluoro-6-(8-fluoro-2-methylquinolin-3-yloxy)phenylpropan-2-ol
(Compound Number 37).

[0154]



60

Compounds represented by Compound Numbers 38 to 49 were synthesized in
the same manner as that of Example 10.
[0155]
Example 11
5 Synthesis of 7-(quinolin-3-ylamino)-indan-1-one

[0156]

XN Br E I E
©\/j * - NH O
T oy
NG
10157]
0.43 g of 3-bromoquinoline, 0.29 g of 7-aminoindan-1-one, 0.08 g of copper(l)
10  iodide, 0.41 g of potassium carbonate, and 4 ml of N-methylpyrrolidone were mixed, and
then the mixture was stirred for 2 hours at 200°C.  The resultant mixture was purified
by silica gel column chromatography to obtain 0.15 g of
7-(quinolin-3-ylamino)-indan-1-one (Compound Number 50).
[0158]
15 A compound represented by Compound Number 51 was synthesized in the same
manner as that of Example 11.
[0159]
Example 12
Synthesis of 3-(t-butyl-benzyl)-8-fluoroquinoline

20 [0160]
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[0161]

After 0.69 g of triol salt deriv_ed from 8-fluoroquinoline-3-boric acid and
1,1,1-tristhydroxymethyl)ethane by a method reported in the literature (Anéew. Chem.

5 Int. Ed., 2008, 47, 928-931) and 0.45 g of 1-bromomethyl-2-t-butylbenzene were
dissolved in 10 ml of toluene, 0.46 g of tetrakis triphenylphosphine palladium was added
and the mixture was stirred for 3 hours.  After the solvent of the reaction mixture was
evaporated, the resultant was purified by silica gel column chromatography to obtain
0.14 g of 3-(t-butyl-benzyl)-8-fluoroquinoline (Compound Number 52).

10 [0162]
A compound represented by Compound Number 53 was synthesized in the same

manner as that of Example 12.

[0163]
Example 13
15 Synthesis of (2-t-butyl-phenyl)-(8-fluoro-quinolin-3-yl)-methanol
[0164]
o g

[0165]
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After 3 ml of tetrahydrofuran was cooled to -10°C, (.91 ml of n-butyllithium

(2.6 M hexane solution) and 1.35 ml of n-butylmagnesium chloride (0.91 M
tetrahydrofuran solution) were added. ~ After 30 minutes of stirring, 0.98 g of
8-fluoro-3-iodoquinoline was added and the mixture was stirred for 15 minutes. 0.49 g
5  of 2-t-butylbenzaldehyde was added to the reaction solution and the mixture was stirred
for 3 hours. After dilute hydrochloric acid was added to the reaction mixture, the liquid
was separated with ethyl acetate. After the organic layer was concentrated and purified
by silica gel column chromatography, 0.55 g of
(2-t-butyl-phenyl)-(8-fluoro-quinolin-3-yl)-methanol (Compound Number 54) was
10 obtained.
[0166]
Compﬁunds represented by Compound Numbers 55 to 56 were synthesized in
the same manner as that of Example 13.
[0167]
15 Example 14
Synthesis of (2-t-butyl-phenyl)-(8-fluoro-quinolin-3-yl)-methanone

[0168]

™ e
N N7
[0169]

20 After 0.32 g of (2-t-butyl-phenyl)-(8-fluoro-quinolin-3-yl)-methanol was

dissolved in 3 ml of dichloromethane, 0.51 g of Dess-Martin reagent was added and the
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mixture was stirred for 1 hour at room temperature.  After water was added and then the
liquid was separated with ethyl acetate, the organic layer was concentrated and purified
by silica gel column chromatography to obtain 0.21 g of
(2-t-butyl-phenyl)-(8-fluoro-quinolin-3-yl)-methanone (Compound Number 57).
5 [0170]
Compounds represented by Compound Numbers 58 to 59 were synthesized in
the same manner as that of Example 14.
[0171]
Example 15
10 Synthesis of 2-chloro-3-(1,1-dimethylindan-7-yloxy) quinoline

0.2 g of 3-(1,1-dimethylindan-7-yloxy) quinolone was dissolved in 5 mL of
chloroform, and 0.2 g of m-CPBA (70%) was added and stirred overnight at room
temperature. After the reaction mixture was diluted with chloroform and washed with
saturated sodium bicarbonate water, magnesium sulfate was added to dry the resultant.

15  The solvent was evaporated under reduced pressure to obtain 0.2 g of
3-(1,1-dimethylindan-7-yloxy) quinoline-N-oxide.

The resultant was dissolved in phosphorus oxychloride and heated under reflux
for 4 hours. Phosphorus oxychloride was evaporated under reduced pressure and the
residue was dissolved in ethyl acetate and was washed with saturated sodium bicarbonate

20  water. The organic layer was dried with magnesium sulfate and evaporated under
reduced pressure. The crude product obtained was purified by silica gel column
chromatography, and 0.13 g of 2-chloro-3-(1,1-dimethylindan-7-yloxy) quinoline
(Compound Number 60) was obtained.

[0172]

25 A compound represented by Compound Number 61 was synthesized in the same
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manner as that of Example 15.
[0173]
Example 16
Synthesis of 3-(2-cyanophenoxy)quinoline
5 After 0.27 g of 3-hydroxyquinoline was dissolved in N-methyl-2-pyrrolidone,
0.087 g of sodium hydride (60% oil dispersion) was added under ice-cooling, and the
mixture was stirred for 30 minutes. At the same temperature, 0.27 g of
2-fluorobenzonitrile was added and then the mixture was stirred for 6 hours at room
temperature.  After the reaction mixture was poured into ice water, extracted with ethyl
10 acetate, and washed with saturated saline solution, the resultant was dried with
magnesium sulfate.  After the solvent was evaporated under reduced pressure, the crude
product was purified by silica gel column chromatography to obtain 0.37 g of
3-(2-cyanophenoxy)quinoline (Compound Number 62).
[0174]
15 Compounds represented by Compound Numbers 63 to 66 were synthesized in
the same manner as that of Example 16.
[0175]
Example 17
Synthesis of difluoro-[2-fluoro-6-(8-flouroquinolin-3-yloxy)-ethyl acetate
20 [0176]
Step 1) Synﬂlesis of 8-fluoro-3-(3-fluoro-2-iodophenoxy)-quinoline

[0177]
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[0178]

16 ml of N-methylpyrrolidone was added to 1.06 g of
8-fluoro-3-hydroxyquinoline, 1.94 g of 2,6-difluoroiodobenzene, and 1.7 g of potassium
carbonate, and the mixture was stirred for 24 hours at 130°C. The reaction solution was
purified by silica gel column chromatography, and 0.55 g of
8-fluoro-3-(3-fluoro-2-iodophenoxy)-quinoline was obtained.

[0179]

Step 2) Synthesis of difluoro-[2-fluoro-6-(8-fluoroquinolin-3-yloxy)-ethyl

acetate
[0180]
F
F 0
| o/\
N @] —_— N O F F
N" N
F F
[0181]

After 0.4 g of 8-fluoro-3-(3-fluoro-2-iodophenoxy)-quinoline was dissolved in 4
ml of dimethylsulfoxide, 0.25 g of copper (powder) and 0.41 g of bromodiftuoroethyl
acetate were added thereto, and then the mixture was stirred for 24 hours at 40°C. The
reaction solution was purified by silica gel column chromatography, and 0.27 g of

difluoro-[2-fluoro-6-(8-fluoroquinolin-3-yloxy)-ethyl acetate (Compound Number 292)
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was obtained.
[0182]
Example 18

Synthesis of 1,1-difluoro-1-[2-fluoro-6-(8-fluoroquinolin-3-yloxy)-

phenyl]-2-methyl-propan-2-ol

[0183]
F 0 F
x 07 OH
R
XN C e F F
N/ N/
F F
[0184]

(.18 g of difluoro-[2-fluoro-6-(8-fluoroquinolin-3-yloxy)-ethyl acetate was
dissolved in 3 ml of tetrahydrofuran and 0.4 ml of methylmagnesium chloride (3.0 M
tetrahydrofuran solution) was added dropwise at 0°C.  After the mixture was stirred for
2 hours at 0°C, dilute hydrochloric acid was added, and the liquid was separated with
ethyl acetate. The organic layer was concentrated and purified by silica gel column
chromatography to obtain 0.10 g of
1,1-difluoro-1-[2-fluoro-6-(8-fluoroquinolin-3-yloxy)-phenyl]-2-methyl-propan-2-ol

(Compound Number 293).

[0185]

Example 19

Synthesis of 1-[2-(7,8-difluoroquinolin-3-yloxy)-6-fluoro-phenyl]ethanone

[0186]
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[0187]

After 0.91 g of 7,8-difluoro-3-hydroxyquinoline and 0.94 g of
2,6-difluoroacetophenone were dissolved in 10 ml of dimethylformamide, 0.9 g of

5 potassium carbonate was added. The reaction solution was heated to 100°C and the
mixture was stirred for 4.5 hours. Dilute hydrochloric acid was added to the reaction
solution and the solution was separated by ethyl acetate. The organic layer was
concentrated and purified by silica gel column chromatography to obtain 0.64 g of
1-[2-(7,8-difluoroquinolin-3-yloxy)-6-fluoro-phenyl]-ethanone (Compound Number
10 391).

[0188]

Example 20

Synthesis of 2-[2-(7,8-difluoroquinolin-3-yloxy)-6-fluoro-phenyl]-propan-2-ol

[0189]

15
[0190]

After 0.64 g of 1-[2-(7,8-difluoroquinolin-3-yloxy)-6-fluoro-phenyl]-ethanone

was dissolved in 10 ml of tetrahydrofuran, the resultant was cooled to 0°C and 1.5 ml of
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methylmagnesium chloride (3.0 M tetrahydrofuran solution) was added dropwise.
Dilute hydrochloric acid was added to the reaction solution, and the liquid was separated
with ethyl acetate. The organic layer was concentrated and purified by silica gel
column chromatography to obtain 0.49 g of
2-[2-(7,8-difluoroquinolin-3-yloxy)-6-fluoro-phenyl]-propan-2-ol (Compound Number
124).

[0191]

Example 21

Synthesis of
3-[2-(7,8-difluoroquinolin-3-yloxy)-6-fluoro-phenyl]-3-methyl-butan-2-one

[0192]

[0193]

3 ml of N-methylpyrrolidone was added to 0.78 g of
7,8-difluoro-3-iodoquinoline, 0.26 g of
3-(2-fluoro-6-hydroxyphenyl)-3-methyl-butan-2-one, 1.05 g of cesium carbonate, 53 mg
of dipivaloylmethane, and 0.27 g of copper(l) chloride. After 48 hours of stirring at
130°C, the reaction solution was filtered with CELITE and the liquid was separated with
ethyl acetate. The organic layer was concentrated and purified by silica gel column
chromatography to obtain 0.05 g of

3-[2-(7,8-difluoroquinolin-3-yloxy)-6-fluoro-phenyl]-3-methyl-butan-2-one
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(Compound Number 267).
[0194]
Example 22
Synthesis of 2-fluoro-6-(8-fluoroquinolin-3-yloxy)-benzaldehyde

5 [0195]

xn OH F
=%
- CHO
N £ =
£ N

[0196]
After 30 ml of acetonitrile was added to 3.0 g of 8-fluoro-3-hydroxyquinoline,
3.1 g of potassium carbonate and 3.5 g of 2,6-difluoroacetophenone were added.  After
10  the reaction solution was heated under reflux for 3 hours, the reaction solution was
filtered with CELITE. After the filtrate was extracted with ethyl acetate, the organic
léyer was concentrated and purified by silica gel column chromatography to obtain 3.0 g
of 2-fluoro-6-(8-fluoroquinolin-3-yloxy)-benzaldehyde (Compound Number 341).
[0197]
15 Example 23
Synthesis of 1-[2-fluoro-6-(8-fluoroquinolin-3-yloxy)-phenyl]-
propane-1,2-dione
[0198]
Step 1) Synthesis of [2-fluoro-6-(8-fluoroquinolin-3-yloxy)-phenyl]-
20  trimethylsilyloxy-acetonitrile

[0199]
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[0200]

After 3.2 g of 2-fluoro-6-(8-fluoroquinolin-3-yloxy)-benzaldehyde was

dissolved in 70 ml of dichloromethane and the resultant was cooled to 0°C, 1.3 g of
5 titanium tetraisopropoxide was added. After the reaction sclution was warmed to room
temperature, 4.5 g of trimethylsilyl cyanide was added thereto, and the mixture was
stirred for 2 hours. Dilute hydrochloric acid was added to the reaction solution and the
solution was extracted with dichloromethane. The organic layer was concentrated and
purified by silica gel column chromatography to obtain 3.1 g of
10 [2-fluoro-6-(8-fluoroquinolin-3-yloxy)-phenyl]-trimethylsilyloxy-acetonitrile

(approximately 90% purity).

[0201]

Step 2) Synthesis of 1-[2-fluoro-6-(8-fluoroquinolin-3-yloxy)-phenyl]-1-

hydroxy-propan-2-one

15 [0202]
F F
[:;:I;r/éd“ i
oy © O;Si/ ’ O OH
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F F
[0203]

3.3 g of [2-fluoro-6-(8-fluoroquinolin-3-yloxy)-phenyl]-trimethylsilyloxy-
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acetonitrile (approximately 90% purity) was dissolved in 50 ml of diethyl ether and 5.7
ml of methylmagnesium bromide (3.0 M diethyl ether solution) was added dropwise at
room temperature. After the mixture was stirred for 1 hour at room temperature, the
resultant was heated under reflux for 3 hours, and then treated with dilute hydrochloric
5 acid. The resultant was subjected to extraction with ethyl acetate, and then the organic
layer was concentrated to obtain 3.9 g of crude product. 20 ml of 2N hydrochloric acid
and 10 ml of tetrahydrofuran were added to 1.9 g of the crude product and the mixture
was stirred for 4 hours at room temperature. The reaction solution was extracted with
ethyl acetate and then purified by silica gel column chromatography to obtain 0.4 g of
10 1-[2-fluoro-6-(8-fluoroquinolin-3-yloxy)-phenyl]-1-hydroxy-propan-2-one.
[0204]
Step 3) Synthesis of 1-[2-fluoro-6-(8-fluoroquinolin-3-yloxy)-phenyl]-

propane-1,2-dione

[0205]
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[0206]

After 0.14 g of 1-[2-fluoro-6-(8-fluoroquinolin-3-yloxy)-phenyl]-1-hydroxy-
propan-2-one was dissolved in 10 ml of dichloromethane, 0.91 g of Dess-Martin reagent
was added thereto at 0°C. After 3 hours of stirring, the reaction solution was

20  concentrated and purified by silica gel column chromatography to obtain 0.08 g of

1-[2-fluoro-6-(8-flucroquinolin-3-yloxy)-phenyl]-propane-1,2-dione (Compound
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Number 396).
[0207]
Example 24

Synthesis of 1-[2-fluoro-6-(8-fluoroquinolin-3-yloxy)-phenyl]-2-hydroxy-
5 2-methyl-propan-1-one

[0208]

Step 1) Synthesis of 1-[2-fluoro-6-(8-fluoroquinolin-3-yloxy)-phenyl]-2-

hydroxy-2-methyl-propane-1,2-diol

[0209]
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[0210]

3.3 g of [2-fluoro-6-(8-fluoroquinolin-3-yloxy)-phenyl]-trimethylsilyloxy-
acetonitrile was dissolved in 50 ml of diethyl ether and 5.7 ml of methylmagnesium
bromide (3.0 M diethyl ether solution) was added dropwise at room temperature. After

15  the mixture was stirred for 1 hour at room temperature, the resultant was heated under
reflux for 3 hours, and then treated with dilute hydrochloric acid. The resultant was
subjected to extraction with ethyl acetate and then the organic layer was concentrated to
obtain 3.9 g of crude product. 1.9 g of the crude product was dissolved in 20 ml of
tetrahydrofuran and 3.2 ml of methylmagnesium bromide (3.0 M diethyl ether solution)

20  was added dropwise at 0°C.  After 3 hours of stirring at 0°C, 20 ml of 2N hydrochloric

acid was added and the mixture was stirred for one day at room temperature. The
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reaction solution was extracted with ethyl acetate and purified by silica gel column
chromatography to obtain 0.25 g of 1-[2-fluoro-6-(8-fluoroquinolin-3-yloxy)-phenyl]-2-
methyl-propane-1,2-diol as a crude product.
[0211]
5 Step 2) Synthesis of 1-[2-fluoro-6-(8-fluoroquinolin-3-yloxy)-phenyl]-2-

hydroxy-2-methyl-propan-1-one

[0212]
F F
X O OH o 0O O
NZ N
F F
[0213]
10 0.15 g of 1-[2-fluoro-6-(8-fluoroquinolin-3-yloxy)-phenyli-

2-methyl-propane-1,2-diol was dissolved in 10 ml of dichloromethane, and 0.20 g of
Dess-Martin reagent was added thereto at 0°C.  After 2 hours of stirring, the reaction
solution was concentrated and purified by silica gel column chromatography to obtain
0.03 g of 1-[2-fluoro-6-(8-fluoroquinelin-3-yloxy)-phenyl]-2-hydroxy-2-methyl-propan-
15  1-one (Compound Number 398).

[0214]

Example 25

Synthesis of 2-[2-fluoro-6-(7,8-difluoro-2-methylquinolin-3-yloxy)phenyl]
propan-2-ol

20 [0215]
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[0216]

26.3 g of 7,8-difluoro-3-hydroxy-2-methylquinoline was dissolved in 200 mL of
dimethylformamide. 27.2 g of 2,6-difluoroacetophenone and 24.0 g of potassium
carbonate were added to the solution and the mixture was stirred for 4 hours at 100°C.
After the thus obtained reaction solution was poured into ice water, and neutralized with
dilute hydrochloric acid, the liquid was separated with ethyl acetate. The organic layer
was concentrated and purified by silica gel column chromatography to obtain 17.0 g of
1-[2-fluoro-6-(7,8-difluoro-2-methylquinolin-3-yloxy)-phenyl]-ethanone.

After 11.0 g of 1[2-fluoro-6-(7,8-difluoro-2-methylquinolin-3-yloxy)-phenyl]
-ethanone obtained was dissolved in 80 ml of tetrahydrofuran and cooled to 0°C, 16.6 ml
of methylmagnesium chloride (3.0 M tetrahydrofuran solution) was added dropwise.
After the resultant was warmed to room temperature and stirred for 2 hours, the reaction
solution was treated with dilute hydrochloric acid and the liquid was separated with ethyl
acetate. The organic layer was concentrated and purified by silica gel column
chromatography to obtain 10.0 g of 2-[2-fluoro-6-(7,8-difluoro-2-methylquinolin-3-
yloxy)phenyl]propan-2-o0l

(Compound Number 125) was obtained.

[0217]

Example 26

Synthesis of 2-[2-fluoro-6-(7,8-difluoroquinolin-3-yloxy)phenyl]propan-2-ol

[0218]
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[0219]

0.5 g of 7,8-difluoro-3-hydroxyquinoline was dissolved in 10 mL of
5 dimethylformamide. 0.52 g of 2,6-difluoroacetophenone and 0.46 g of potassium
carbonate were added to the solution, and the mixture was stirred for 2.5 hours at 100°C.
The thus obtained reaction solution was poured into ice water and then neutralized with
dilute hydrochloric acid, the liquid was separated with ethyl acetate. The organic layer
was concentrated and purified by silica gel column chromatography to obtain 0.38 g of
10 1-[2-fluoro-6-(7,8-difluoroquinolin-3-yloxy)-phenyl]-ethanone (Compound Number

391).

After 0.38 g of 1-[2-fluoro-6-(7,8-difluoroquinolin-3-yloxy)-phenyl]-ethanone
obtained was dissolved in 5 ml of tetrahydrofuran and cooled to 0°C, 1.4 ml of
methylmagnesium bromide (3.0 M diethyl ether solution) was added dropwise. After

15  theresultant was warmed to room temperature and stirred for 2 hours, the reaction
solution was treated with dilute hydrochloric acid and the liquid was separated with ethyl
acetate. The organic layer was concentrated and purified by silica gel column
chromatography to obtain 0.33 g of 2-[2-fluoro-6-(7,8-difluoroquinolin-3-yloxy)phenyl]
propan-2-ol (Compound Number 124).

20 [0220]

Hereinafier, the intermediate product according to the present invention is

described in more detail with reference to examples, however, the intermediate product
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according to the present invention is not in the least limited by the following examples.
[0221]
Example 27
Synthesis of 7,8-difluoro-3-hydroxy-2-methylquinoline
5 [0222]

Step 1) Synthesis of 6,7-difluoroisatin

[0223]
O
NH ,0H . HC 1
Cl, OH Na,S0,/Hy0 0 oH550 4 o
F N, TSR T F NJJ\¢N‘OH N
2 o o©oH H F h
F F F
[0224]
10 After 15.7 g of 2,3-difluoroaniline was added to 825 mL of water, and then 24.2

g of trichloroacetaldehyde 1-hydrate, 30.8 g of hydroxylamine hydrochloride, 138.6 g of
anhydrous sodium sulfate were added thereto, the mixture was stirred for 10 hours at
50°C. After the resultant was cooled to room temperature, 44 mL of 2N hydrochloric
acid was added, and then stirred for 30 minutes, followed by collecting the crystal by
15  filtration. After the thus obtained crystals were dried, and then added to concentrated
sulfuric acid heated to 70°C, the mixture was stirred for 1 hour at 80 to 90°C. The
reaction solution was poured into ice, followed by subjecting to extraction with ethyl
acetate, and then washing with saturated saline solution. After the organic layer was
dried with magnesium sulfate, the solvent was evaporated under reduced pressure to
20  obtain 26 g of a crude product of 6,7-difluoroisatin.
[0225]
Step 2) Synthesis of 7,8-difluoro-3-hydroxy-2-methylquinoline

[0226]
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[0227]

After 41 g of the crude product of 6,7-difluoroisatin was added to 200 mL of
water, 75.3 g of potassium hydroxide (6 equivalents) was added thereto under ice-cooling
5 and the mixture was stirred for 30 minutes. 42 g of bromoacetophenone (1.4
equivalents) was added dropwise to the suspension while maintaining the internal
temperature of the reaction solution at 20 to 25°C, and the mixture was further stirred
overnight at room temperature. After the resultant was neutralized with concentrated
hydrochloric acid, the precipitated crystals were collected by filtration and washed with a
10 small amount of water. The thus obtained crystals were sufficiently dried, and then
added little by little to 100 mL of nitrobenzene heated to 130 to 140°C, and the mixture
was stirred further for 1 hour at 150°C.  After the reaction solution was cooled to room
temperature, the precipitated crystals were washed with chloroform to obtain 26.3 g of
7,8-difluoro-3-hydroxy-2-methylquinoline.
15 'H NMR (300 MHz, DMSO-d6) § 2.57 (s, 3H), 7.4 to 7.7 (m, 3H), 10.60 (bs,
1H).
[0228]
The following compound was produced using the same method.
8-fluoro-3-hydroxy-2-methylquinoline
20 'H NMR (300 MHz, DMSO-d6) & 2.56 (s, 3H), 7.2 to 7.6 (m, 4H), 10.53 (bs,
1H).

[0229]
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Example 28

Synthesis of 7,8-difluore-3-hydroxyquinoline
[0230]

Step 1) Synthesis of 7,8-difluoroquinoline

[0231]
=
HO OH ,
i ", . /\O?\ i N/
F F
1 2 3
[0232]

In a 3 L eggplant-shaped flask containing a stir bar, 80% sulfuric acid (607.7 g,
49.57 mol) was introduced and cooled to 0°C, and then 2,3-difluorcaniline (160.0 g, 1.24
mol) was slowly added. After the addition, the mixture was stirred for 1 hour at room
temperature, sodium iodide (1.85 g, 12.3 mmol) was further added thereto, and then the
mixture was heated in an oil bath until the temperature thereof reached 150°C
(temperature of the bath). When it reached this temperature, glycerin (125.5 g, 1.36
mol) was added dropwise over a period of one hour, and the mixture was stirred for 1
hour at 150°C. The temperature of the bath was further elevated to 180°C, and the
water was evaporated over a period of 2 hours using a distillation apparatus. After
confirming that the starting material had disappeared, the mixture was neutralized using
10N aqueous sodium hydroxide while cooling with an ice-water bath (the inner
temperature is 60 to 70°C).  After the neutralization, before the inner temperature
returned to room temperature, the resultant was subjected to extraction with ethyl acetate,
and the extract was dried with magnesium sulfate, filtered, and concentrated. The thus

obtained crude product was purified by silica gel column chromatography (normal
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hexane: ethyl acetate) to obtain 185.5 g of 7,8-difluoroquinoline (91%) as a hazel solid.
[0233]
Step 2) Synthesis of 7,8-difluoro-3-iodoquinoline

[

=~ =
———
g o
F N F N
F F
3 4
5 [0234]

In a 3 L eggplant-shaped flask containing a stir bar, 7,8-difluoroquinoline (185.5
g, 1.12 mol), N-iodosuccinimide (505.4 g, 2.25 mol), and acetic acid (927 mL) were
introduced and the mixture was stirred for 30 hours at 90°C.  After cooling, the
precipitated crystals was filtered and dried.  On the other hand, the filtrate was
10 concentrated under reduced pressure, the residual acetic acid was neutralized with
sodium hydrogen carbonate, and the resultant was subjected to extraction with ethyl
acetate. In addition, after the filtrate was dried with magnesium suifate, filtered and
concentrated, the thus obtained crude product was purified by silica gel column
chromatography (normal hexane: ethyl acetate) to obtain 227.2 g (70%) of
15  7,8-difluoro-3-iodoquinoline was obtained as a hazel solid combined with the previously
obtained crystals.
'H-NMR (300 MHz, CDCl3) § 7.39 to 7.51 (m, 2H), 8.55 (m, 1H), 9.08 (d, 1H, J
=2.1 Hz).
[0235]
20 Step 3) Synthesis of 7,8-difluoro-3-hydroxyquinoline

[0236]
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[0237]
In a 3 L eggplant-shaped flask containing a stir bar, 7,8-difluoro-3-iodoquinoline
(227.2 g, 0.78 mol), dimethylsulfoxide (600 mL), and water (600 mL) were introduced
5  and sodium hydroxide (131.5 g, 2.34 mol), Cul (14.8 g, 0.078 mol), and
1,10-phenanthroline (28.1 g, 0.156 mol) were added. The mixture was further heated to
100°C in an oil bath and was stirred for 24 hours. After cooling, the organic layer was
removed by adding ethyl acetate and water. The thus obtained aqueous layer was
necutralized with concentrated hydrochloric acid, and then the precipitated crystals were
10  filtered and dried. On the other hand, after the filtrate was extracted with ethyl acetate,
dried with magnesium sulfate, filtered and concentrated, the crude product obtained was
purified by silica gel column chromatography (normal hexane: ethyl acetate) to obtain
133.7 g (95%) of 7,8-difluoro-3-hydroxyquinoline as a hazel solid combined with the
previously obtained crystals.
15 'H-NMR (300 MHz, CD;0D) & 7.39 to 7.60 (m, 3H), 8.59 (d, 1H, ] = 2.4 Hz).
[0238]
The following compound was produced using the same method.
8-fluoro-3-hydroxyquinoline
'H-NMR (300 MHz, CDCl3) 3 7.16 (m, 1H) & 7.34 to 7.49 (m, 3H), 8.71 (d, 1H,
20 1=2.7Hz), 9.90 (bs, 1H).
[0239]

The nitrogen-containing heterocyclic compounds obtained from the above
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examples are shown in Tables 1 to 19. In addition, compounds synthesized in the same
manner as that of any of the above examples are further shown in Table 20 to Table 28.
Also, Et represents an ethyl group, "Pr represents an n-propyl group, 'Pr represents an
i-propyl group, °Pr represents a cyclopropyl group, "Bu represents an n-butyl group, ‘Bu
5  represents a t-butyl group, Ph represents a phenyl group, Bn represents a benzyl group,
and Tos represents toluene sulfonyl group. 'H-NMR of the compounds in each table is

also shown in Table 29 to Table 41.
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wceo d-8 "1-10-Z | J-8 1-10-Z d-8 1-0-z <c¢- -8 ti-0-z Conpound |
Nol 9-P LE-P 1 Es-P I EGP 017-P [0268] 109 Table 29 conpound
No 1 I-FNMR 3 1.16G 31-0, 4.23(4 2H), 7.1 3(d. 1 H), 7.29-7.64(m
61-0 3.02(m 11-0, 3.08(d, 1 1-0, 8.83(®! 1 H). 5 1 .1 9(t, 31-0,
4.24(4 2H), 6.80(m 1i-D_7.01 (m 1 FP, 7.43(d, 1 1-1), 7.50-7.71(m
3H), 8.04-8.1 6(m 21-0,| 8.83(br|] 11-Df 131}0,_4.31(g 2H), 6. 79(d, 1
H, 6.99(t, 1 H), 7.38(meal Hf, .98 -F.72(n 4%-0) 8% 1(d, &1 1-0,
8.81(d, .22(t, 7 1H) 8 13220(, BI-D. #.3g(a| 2K, |6.85(d, B H),
7.03(t 1 H), 7.30-7.54(mEk514¢13] 85¢d, | 110. |9 2.1{0(4, 1 Hg T.27(d,
1 H), 7.30-7.77(m 61-0 9. 12(d, 11-0,8.B1 {d, |1 H).|10 2.61(s, 3H),
6.79(m 1 H, 7.01 (t, U H, 7 31-7,43[m,21}0, 7. 47-7.50(m, 2I-0,
7.58(m 11-D, 8.83(d, 11P0l @ 1. %B(s| ef-)| 6997(d,?1 [-0% 7.
7-7.26(m 21-0, 7.26(m RJED— 752G 1[0 7 66(d—1 H 7 63(m 1E0,
7.69(d, 11-0, 8.09(d, 1 M)} &77(d,E1 H %2 L . 28($, gH), 6%76(d,
11-D, 6.98G 1 i-D, 7.27-7.50{m|4Fy 7 59(nd 1F) 8 B7(d T 7.1
3(m11-0 754m1H 784mAH 7.79(miH |7 96-8 04(m2Hy 8|1 4(d
1 H 8 25(br 1 FP 8.83(ld1 1 H).[14 1 135(d,|9H), 6.82(d] 1H),
7.03-7.1 4(m 21-0, 7.38-7.5%m 51-0, 8.9%2(a|, 1 A8 78(s, 1-b
0.71G 31-0 ,1 39(s 61-0/4. 84tq p1-D, b.9d(n 1°FP] 7-1 2-723(m
21-0, 7.41(d, 1 H, 7.43 7. 68(m[4H, 8 1 0O[d, T H, 8 §0(br, {li-D.
0.66G 31-0 1 37(s 61-0 [fxj85(ct p1-®, b.64(d| 1¥H)| 6T84{6.93(m 2H),
7.07(m 1), 7. k5eg. 262t A AR 204392t 1-0.
g o Ve || 22223
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2 98(s 3H) 31 2(s 3H) 6.S8(61, 1 H 7.20G 1H) 7 41(d li-b, 7.54(t,
1-0, 7 63-7 73(m31-0 8 10(d 1 H), 8.79(d, 1 H. 2 1 9(s 3H 3 89(s
3H 703(d 1 H 726(m1H 7 36-7 43(m2H) 7 48-7 55(m21-0 7 59-
7.67(m 2H), 8.09(d, 1 H), 8.81(d, 1 1103. 25 1 .1 8(s, 9H), 2.1 8(s

3H), 7.C5(d,_1 H)., 7.26(m 1 H). 7.35-7.64(m 6H), 8.08(d, 1 1-0,
8.80(d, 11-p |1 73(k 3H) B1 Z(s|6HL 6[98(d 1 H_7.]1 9t L H 7} 29(m
1H) 7 48-7 B8(mB1-D 7282 dds1H) 08(d,® 11-0 B. 79(E 1| 1-F) |0.2s
oH) 1 76(d g;g-b, 4 57(Br L HY 6]62@d 1M P 92(H 1 H 7 1| 5(f 11-0 7
33(m 11-0 7/%8B(n% 1| H) 2 7|4627.51(m 2H) & 7.170(5, |1 H, B.83(bf, 1
. 1 C8(s|9H) 1 7p(d”1 a-P‘4 57(br 1 " 6162(d 1H) 6 9p(m1 H 7 1
5(m1 F-D 7[3B(m I [-P. 7 #6-""7.51 (m| 2H), 17.70(s, L ED 8,83(br,
1H) 31 1.03?5,%%0 1960(s, O1H), © 68(s$ 31-096.86(Gn L FR, 7.1
3-7.24(m 20-0, 7 50-7 716m SHY Ol [cd— 1 H) 79(d 1 HD. .11 70(s
3H) 2 22-2 B7(mP21-0 2x43{brrl B) 91 (m1l1l-1 3 08m|1%-0{6 72(d
11-0, 7 07(d_AH® 7{248 1 H'. 1.3%m 1@. 7 ?5-7 4971 m | 2 7. 59(m
1H). 8.88(dl, il 1.1) 07(s.9H] 2.1 3( H) 2 65( m. n; 2.93}2 99(m
3H 6 69(d 1‘|L-b,ji7. )3(46, 11-0, 7.1%“ ImiI:LD 7.733( % 7
7.45-7.52(ny_ BH), 7 67¥n THy, 8. 85(d, T H | 0269 _1Ip Tabl ¢ 30
Lompound Ni | =L HENMVR 75(dTeH)| 3T79(d T H)| 6 %B9(m ™) p.958m 1l-b
7 20(m 1 EDFASStmitH—7H45—7 5t (m2t=—o6—7n59td Tt ED+8-83(H
1fr0. 37 1.[f%8(d,w6H), 2. 80(sk 31-1), 3.8%brl, &H)| 658(d,wl M),
6.93(m 1 HlZed Olm 1 ED 7.20.7 48(m Ab...q 70(c Of-3-0H{ br 1
1-D 6 87(d L H 7 15-7 25§m 2H) 17.54G| 1 H) [7 60-7] 7 (m 41-D 8 12(d
1 H 38R |1#D &28(sf9H) 7:03(s, & H %36{dx H 7£52{7 72(m
41-0 7 95(| ¥H) B 1B(d1 H) %3 §7(& 1[1-@ ? e 7
G ?
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= 5 5% |8 15T
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g
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1 0.42(s, 1 H. 40 1.64(s, 6H), 2.53(s, 1 H, 7.12(m 1l-b,

7.21-7.32(m 2H), 7.50-7.67(m 4H), 8.1 1(d, 1 ED, 8.85(d, |ED. 41

1.70(s, 6H), 2.77(s, 1 H), 6.56(m 11-0, 6.86(m 1 H), 7.54-7.75(m

51-0, 8.13(d, 1 H), 8.80(d, 1 H). 1 68@6s 6H) 2 Bilis 1 H) 6 84-6

97(m2H) 7 44(m1 H 7 52-7 57(m2H) 7 62-7 71 (m21-D 8.1 2(d, 1
T

H), 8.79(d, H) 77(d[6H) 4J00(d T H) 6 p6(m1[H) 6 \O(ml 1-D 81
8(m1 H 8 K37 ?3(114%) 8.1.2(d 1) | 8.79(f, H . 313H), 3. 7_2(s,
61-0, 2.95(|5g/ 1 B),|3. & 4(qg, 2H)|, 6:80(d,31 p-D5 7/1 6-7. 25(§1 21 -0,
7.43-7.48(mEERH) 8 . 43(€, 46 R 60-7.%7(jm 814, 8507(d, 311 {D. 5034(t
31-0 118(mP1} D 1. 7R(s® 6F1) 1 g7(m2H) 2°92(s & ED 3%0({ 2120 681(d
1H) 714-  72Rtmr—2H—F43=F 48— 2t — 7 Se=7 6Tt T 3H—8-67( d,
11-0. 033(ftkBH)&1 72(4 3H) & 95(mé 1t 06(? op(m® 1l-bd 3|87(8 1 -b, 6
68(d 1 H 6/ 95(m1 H 7.21 (h 1 H' 7A36{m|1FD |7.44-7.51{m| 2H),
7.59(m 1 H),18.82(f, H| L 79(d6H| 3 /6(d L H 6 &9(h 1 H) [6 94(m
1 1-1) 7 20(M 1 @-0|7 97(m 101-D 759-{7 686(m 2120 | 7.@8(dd, @ 1}-0,
8.90(d, 1 H. 15T ©6]81-6.84(m 1 Hy, 7. 39-7.p4(m 8H), 7]72-7.1716(m
31-0, 7.99(d¢l 1 ¥),|8.87(d, T0, |8.89(d, FEOQ 1T0.29(%, 1 HT 53 1.1
9(t, 31-0, W-R5{g2H-+—431 (52 H )1 704(d—+H —+-32+7-53(m 5H)
7.86(s 1 1-RB.84(d| 1xH)| & 94(sBH)| 1 26(s 6H) 2 4%(s,| 3H 3. 91(s,
2H) 7 03(m{L_H) 7 28-7 37(m3H) |7 40(nh 1 H)I| 7 53(d_1 i) 7 1 (t,
1 H, 7.80-[AB13(m 4150, |8. 4 6(d, ,1 H, 8.4D(d, 1j1-1), |9.27(d, 1
1-1). 1 37(s|6H) 1{98(t 1 H 2|98ft 14 H 6 [72(d 1j1-D 7]|08(d 1 H
7.1 7(t 1 H) |7 47-7/65(m 3H) 8.[02(dd,| 1 H).|61 6.96(m 1 1-0, [7.1
6-7.32(m 221-D, 7]§.39-7.:,49 m3H) 7.57(m1 H 7.99(d|1 &) 8. 45chr| 1 ED.
1 72 (s 6Hy|®R| 775(s|3HP 3|015(br| 18) 6 79F(d 1 ) 71%7 25 Em2H) 7
43-7 49 (RRRH 77591 7.67 (% 31-0, 8.05 (dj 1 H .43 (d, 6 FD,
1.73 (s, 6~H.), 3.0L fs, 1 H), |3.64 (m 1 H, 6.78 (d, 1 H),
7.12-7.25 (|| 2H, J-4F 746 (m| 68 2H), 7.58-7.65|(m 31-0,28./00 (d,
1l - b. o o Q < - ?
il T A
£ - ] - % % T T
=3 ? ? ?
7R & B p p
G 7N | N -
S b | b N A R
e
# et i =~ (ia] o o o
I S I S - I O A I S O
L2
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1.70 (s 31-0 3 57 (s 1H), 4.11 (s 3H) 6.83 (d 1 H 7 11 -7 23 (m
21-1) 7.38 (t 1 H 7 54-7 62 (m 4H), 7.88 (d, 1 1-D. [0270] 111
Table 31 trip.Jtiou Nn I FFNMR 1 35 (t 3H) 1 71 (s 6H) 3 61 (s 1 H
4 56 (q, 2H), 6.84 (d, 1H), 7.11-7.20 (o 2FD, 7.39 (t, 1H),
7.53-7.63 (m 4H), 7.85 (cl, 1I-D. 1.26 Cs 31-0 1 36 (s 3H) 1.76 (s
3H) 217(51)401(5 IH) 6 89 (d 1H) 17-7 28 (m2l-0 7.54 (t,
1H), 7.60-7. G]g(mdll-o 8,11 (d 1:? 878i(d, 1H 1 15 (t 3H) 1.36 (s

ey

&

3H) 3.30 (s - d4-£ca (m2H 6.95/(d 1H) 7 23-7 37 (m2[-0 7
49- 7.55 (mER-G 7.65H7.771 (m|3H) 310 (d, 1H), 832 (d, 11-0. 74
2.04 (s, 31-0, [4.27 Qs

7.10-7. 46 (mgH—873

, 1H)| 6.60{(d,1 I-D, 6.94-7.04 (m 31-0,
T—(d; m(é 75184 (d, 31-0, 3.1 2 (d, 1H), 336

(d, 1H). 4.17X(d, &41-D, &%.50 L 14D 6.89-7.50 (m 11-0 8.51 (d,
11-D. 1.33 ({d}31-'0 3.92 (d 1H) 5/01'(dj1H) 516 (d 11-0 6.25 (dd 11-0
6 69 (d, 1 1-D 4 95 (dd B-0 722 {(m 11-D, 7.33 (m 1H), 7.47-7.50
(m 2H), 7.56 (d, AH)|, 376 (& 1{0.© 1{74 (d 31-0 2.62 (m11-1) 2.39
(m1H 3.87 (O{IT-0 9 IO (c I T-P5.78}(m1l-0 6.69 (cl1 11-D 6.94
(dd, 11-D, 7J¥ (A IH) *7.B3F¥m |{1HF, 7.48-4.50 (m 2H), 7.58 (d.
1H) 8.82 (d }—Hp——t-{84—{-e--BH)—~3-BF{-e~41H) 5 03 (d 1H) 517 (d 1H) 5
71 (dd 1H) 624 (dd 1H) 6 58 (d 1H 86 76 (dd, 11-0,6.93 (dd, 1-0,
7.16-7.42 (m}-81-0,7.46-0..11-1){ 7.9} '* 1.73 (d 31-0 262 (m
11-D, 2.86 (f.j1H), 3.89:3.195 (m {3150, [5.07-5.20 (m 41-D, 5.82 (m
-0, 6.18 (h _|11-D, 16.64 (id, 1 110, 6.94 (dcl 11-0, 71 6-7.41 (m
5H). 0.95 3H) 099 (d 3H) 1.67{(d 3H} 230 (m1H 381 (d 1H) 6.67
(d 11-0 6 (Pl 717 (m 31-0, £33 (m 1H, 7.45-7.51 (m 2H),
7.61 (d, 1 248 8781 (d 11 0.5581 1.%5 s, 31-0,1.85 (d, 3I-D, 4.03
(d, 1 H), 4817 {(s,’ 11-0," 4.95 (s, |110,6.68 (d, 1 H), 6.95 (m 1 FD,

7.22 (m 11771 .48-7.51 (m%H 7.57 (d 1H 8.72 (d 1i-b.

o/ |\
l

w

(631

—

=

=

\l

1.81 (d 3 F-1.3 09 (d 1K) 3 35=(d| 1Hp 413 (s 1H) 6 57 (d 1H) 6 80-7
04 (mé6H 7 187 51 (Im & o 5

—| 3

_ " T T T

S ¢ ¥ ¢

ol &N | I

&/Q '\D

Compound
Mo
k23
=24
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4H), 8.65 Cd.

1 FD.
2/31-0, 2.95 (t,
4.97-5.10 (m 2H),
1H), 7.1 6-7.25 (m 1H),

1/31-D, 3.72 (d,

(

7.59-7.62 (m 11-0, 8.81-8.83 (m 1H).

51 (dd 1 H)

173 (d 3H 3 74 (d
(m 1H), 7.35 (m 11-D, 7.47-7.
11-D.  0.40-0.51 (m 3H) 059 (m
I-D1 76 (d 3H 2.54 (m 1H), 4.p%
(dd, 1H), 7.13-7.40 (m 41-0, 7.45]

1.98 (m1H 2.08 (m 1E0 279 (s,

6.92 (m 11-D, 7.19 (m 1H),
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(m 2H). 153 1.63 (d, 3m, 3.29 Cs, 3H), 4.97(q, 1H, 7.18(d, 1
H, 7.32-7.51 (m 5H), 7.61 (d, 1 FD, 8.83 (d, 1 H. 1.62 (d 31-0 3
22 (8 31-D 4.(8, 31-0, 5 03(q11-D6.91 (d 1 H 697 (m11-1) 7.13
(t 1H) 7.25 (m 1 1-D, 7.41 -7.47 (ml081-0, 8.76 0,1 I-D. 1.58 (d
31-D 3.20 (s 31-0 3 90 Cs 3 1-1) 4.0(s 31-0 5 CO (q 1 FD 6 58 (d 1 H
6.73 (d 1 H) {6]95% (d H, 7.21 -7.28 (m 21-0, 7.39-7.4 (m 2H),
8.78 (br, 1=a).| |1]/6B [d, 31-0,3182 (d, 2H), 4.98 (dd 1 H), 5.15
(dd, 1 FP, |%|21 (q| IH, 5.70 (m 1 1-0, 6.92 (dd 11-D, 156
7.24-7.33 (Im] 3Hf, |7{30-7.49 (m 31-D, 8.82 0.1 hp. 1 02 (t 3H) 1
92-2 08 (m[2Hp Z'ST 6 11-05.23 (m1H 6.60 (dd 1 H 7.18 (t 1-0,
7.24 (m1 r%tl'J35 %Iﬁ 1 1-D, 7.45-7.51 (m 2H), 7.60 (m 1 1-D, as,
cd, | 0213 7| 24| Table 34 - tinpound No 1 FENMR | 60 1 65 (d
31-0 4.33 (dl1IHl 4.B8/(d 1 H 5.25 (d 1 frD 6.93 (cid 1 frD 7.13 (m
5H) 7 25-7 (43 (m(61-D B79 (d, 1 H 161 6.56 (d, 1 H), 6.78 (m 1 H),
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172 2.34 (s, 30, 3.46 (s, 3H), 5.28 (s, 1 H, 6.9 (m 1 H, 7.2-7.26
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H 1 66 8|80"(d,76ba M sdecB8y sl@3(d 3H) 3.23 (s"3H) 510 (g 1'H
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VAR | B,S{d L (s~ 1 N7 ")/I7’)l: L D1 N 7 AL 7 L9 [~ DN 7
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31-0, 3. 16—{s—3k& ga(é L B8 1P g 1
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1HD, 7.46-7.51(m, 2H), 7.70%, 1HD, 8.83%r, 1H)

1.08(s, 9HD, 1.76(d, 1 1), 4 57 br, 1H), 662, 1H), 6.52(m, 1H), 7.154m, TH), 7.33(m, 1H), 7.46-

7.51{m, 2H), 7.70(s, 1 H), 8.83Cbr, 1H}
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N la7od 1K
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1.52 (dd 31-0 2.29 (s 61-0 3.95 (q, 11-1), 6.78 (d, 1-0, 6.97 (m 1
H, 7.23-7.34 (m 2F), 7.43-7.47 (m 31-0, 8.84 (d, 1 1-D. 209 1.60
(d, 3H, 3.19 (s, 30 3.92 (s, 3F1), 4.82C1 H), 7.0-7.1 (m 1 FD,
7.2-7.5 (m 6FD, 8.84 (d, 1 1-D. 1.5914d 3H) 2 59 (s 31-0 3 23 (s,
31-0, 4.76 (q,1 -0, 6.991d,1 1-0,7.11 (dd, 1 1-0, 7.2-7.5 (m 510,
a85 (d, 1 0. 160 (d3H 2 51 (s 3H) T8b1630(s 3H) 5 04 (q 1 H), 6.78
(dd, 1 H,[F9g (d, 1 H, 7.2-7.5 (m ShkdRr 8.83 (d, 1 1-1). 212
1.74 (d, 3H) g4 3. 245((§H)33?99:I1H3@QEB§TI(I§)6$H)11%?%&(@,?31%1H)74??5’10526m
5H), 8.03 Hd -1 1¢e2 Bﬂﬁdw) |:n 91: 1 60 (d_ 3H) S
' : 37, TzadE 80 0 11, 5.5
(q, 1E0, I . \L_ )| ( }
(d.11-D. | 392 2%6‘55 565 (s 1 Hﬁ*
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74 (m2H) 1578 (1=942<s1ﬁ>ﬁ 80 (d 1 Q0 7 01 (+ 1 Q7 27-7 36 (m 2H)
7. 43-7. 49 l{pf0 211 1.64(s, 6H) 253 A H} 1.180m, SH7.2b—788m, 2H), 750767 m AHR&! 15d.1 H). S8R, 1H).
' . N T e ey als A HD 656km, TR0 5. 35k THY 7 58— 75 (m S, 511 341 "BOT,
6.92 (dd, 1t ﬁ4 { 6ot BH), 2B8(s (1 FU), 6.89916 Sl 2P 7.4 4GriHaD, T3 —7. G782 ?GPP?inwl
|-D. 3.99 (M dddew 4o, o3k 21-1), '5.08 (d, 1 10, 5. y (d, 110,
5.78 (m 11-23 Eg%@f@d“m 100, 666<@8H)76®5n (hﬁ;mg@m FBIB-SS_-)'?BW mmamtdmgﬂ(m
31-0, 8.88 (d 1544, : 66 :
7.22 (1 1|1 . 33 i *ﬁ%%@ E%ﬁ?%@@ﬁ%*%ﬁ$}
31-1) 1 3¢ (m uo@q(tlamumqmmwmmu B, zrm)zswwwmomwwwmxm—l 0
20-7 37 (21 3t ?7232?42@ Heg(zla(;n z&;’é:aé?@(rﬂiw(&mgg:mg 2 9? (s( 61}0 1&2418
s 6H 1 43 1] 06333t 3. 0956n. 9 87d 466;3216* ﬁw Al v
FRRIPSIES oo i i G o
43 (s 3H) |4 1 (Soife @%1&;6%3}”9 'isf"l" ﬁ)”‘ik% ?Zﬁ“?ﬁ%
21-0, 7.40-7.57 681 6846, 1 HY 739076 Am/ @, A8 mBH, 8991&)1@@0?6,11%) 5.9, 168—('6_
1 H. 1.23 {'s Amops1HE? (s 6H) 2 .49 (s 1H) 6 94 (d 1 ED 7 1 8-7 26
(m 21-D 7 {495% gma{w Pﬁﬂ\%(q%ri) 431 (. 2H), mm(mw;ﬁw{,fsscm?%;aa@%l-ﬂ Ereg‘id'jH})_in 1
dy m m
04 (s 3H) |1 22 (A2AI T B2 bt o bkt L OB s b Habbh o DR oot L 06794 (fn
1 H) 71 5 60 13?&219 61—3)198&1!—9 298(t, 1 1), 6.72(d, 1 HD, 7.08(d, 1H), ?1T(t1H)'?4'?-?65(m 3H,
8.02¢d, 1H).
&1 6.96(m, 1 H, 7.16-7.32(m, 2H}, 7.58—7.45(m, 3H). 7.57(mn, 11, 7.994, 11, 8.45¢hr, 1 HD.
67 1.72 G, 61D, 2.77 (5, 3H), 301 b, 1H), 6.79 d, 1 HD, 713-7.25 {m, 2H}, 7.43-7.48 (m, 2H), 7.59-
7.67 {m, 3H), 805 @, 1H)
68 1.43(d,6H,1.73 (5, 6H.3.01 (=, 11D, 3.64 (m, 1H) 678 (d, 1H), 7.12-7.25 (m, 2H), 7.41-7.46 (m,
2H), 7.58-7.65 {m, 3H), 8.08 d, 1 H),
69 1.70 @&, 3H), 357 (5, 1), 411 (g, 3H), 683 (d, 1HD, 711723 (m, 2HD, 738 &, 1H), 754-7.82 (m,
aH), 7.85 (d, 1H.
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7.26 (m 21-D, 7.46-7.54 (m 21-1), 7.59-7.68 (m 30 8.1 0 (d, 10
8.78 (d, 1 H 138 (s 6H 165 (s 6H 695 (m1H 7 19-7 31 (m2H)
747 (d 107 52 (m1H 760-769 (m 31-D, 8.10 (d, 1 0, 8.75 (cl,
1 0. [0275] 116 Table 36 conpound Nollll HNVR 1 49 (s 61-0 6 92
(m1H 7.19-7.33 (m21-0 7 48-7 71 (m51-D 8.02 (d,1 ED 8.72 (d 1
1-1) 932 (s 1H) 1 C6 (s 61-0,1 57(s 6T=able®164 (d 1H) 6.73 (d 1H)
6.87 (m 1H)W"gmﬁ (m1 1-0 7 81-7 55 (m 2Rwwr7. 61-7.73 (m 2H), 8.10
(d, 11-0) ;& (jdl35 @, 3> 071 s, GHIOEH1 (51 I-ﬁ,:ﬂiélﬁ)(q.PHBBBé((a161:11)1—7&20%2(057@@1%@ 88
(m1H 7. ?%mwafmﬂﬁ)mg(cm?gn 7}%0 7 79 (mA‘I E(j) . ” :
3191(0, 1T 0% 4 e £ 10D s T 2 &8 Iﬁ?‘mf
90 (d_1 1-07 l»ﬂs@‘:hHXT@a‘(é"ﬁH)/a-a’d%k 3 5 @A Hs -7z, 21D, 7.4
7.60-7. 70 |(m"® 2178, (m&Hi 0611 (.i,s%m&a&iﬂ}a(ﬂdmm =M 06 (d 300 1 50

(d 61-1) 1 _9f (da.01%)3H2427s, (66D ﬂs-?pmnﬂswrmvﬂman},den(dem 7
13-7 26 (rm ﬁ-g) 0 113 3.354d oD, 447 Bl r.rgﬁ 6.89r7.59 (mJ hHD/ 51 (g1 Hn

9 3

EEXAN 3. 5 1d TH 758, TP 685 () TH) b.95 |, 1K 7.42 |

8.82 (d, 1 Hf |4, 4763k )4?—7( EL)S%(d 8.9 & qHPEV AR

87 (dd, 11-0, 71134, 328)2 €2, 1280 (h; A8 5677, mlLsm{dHA)tﬁé(rﬁHw al-sslfc!Jn-D 6.04

7.54-7.70 {(m 3-®d,1|8> 7119(%(16) 7$|4hwiH}3?$14m@n 2]-9)?58(&99‘1)!8@2

6H) 3.43 (s 6E1) g : !
q =2 Iad &i

1'1) 7.4L'I.Ul I-’a(d

56 (s 6H) {2. 8 (len

7.43 (t 1|ED., 7./565 3 asl-l)ta?(chrG)Z(J H}EFBD(dH-‘D a@?(u(mmb@(mlwﬁ?ﬂ(c

6H) 21 9 (jt ou (nmmzfaa&n ﬂ'ﬁl\?'ilﬁ‘?'ﬁv(n{EH}ﬂE}(d H‘Raﬁﬁ 1-1) 71 1-7 23 (m

5@ HJ, 4 3 ) 6.95 € Hy, 72
2H)  7.37 |(spr 1 | SPLATE AR T T LI G, 0B 02 2 1
FD. 1.09 kluﬁ%m 1191 edtaH& 800N L3 %620, (D, 43 Bils, 1++> 667 Gl 195 6 do-Fod & -eort7 {0 st i

6.89 (dd, D BeT@IHm 21-1), 7.4-7.7 (m 5H), a09 (ci, 1H),
8.77 (d, 1 ED. 1.09 {d, 3H, 1.67-1.70 {m, 31, 284(t, 2/3H), 2.95 &, 1/3H), 372(0! 1/3H), 3.94 {d, 2/3+D,

83 |497-5.10 (m, 2H), 5.78-5.95 (m, 11D, 6.68 (d, 1 H), 6.90-6.96 {m, 1H), 716-7.25 (m, 1H), 7.31~7.38
{m, 1H, 7.47-750 Gn, 2H), 7.58—7.62 (m, 1 H), 8.81-8.83 (m, 1H>
0.39-045 (m, 3H), 055 {m, 1H), 1.51 {d, 1H),1.73 (d, 3, 3.74 @, 1+, 6.68 {m, 1 H}, 6.55 {m,

H

o)
el ¢
B
1

'Eu

&2
g@%

B8 11HD, 7.22 (m, 16D, 7.35 (m, 1 D, 7.47-7.50 (m, 2H), 7.59 &, 11, 882 (. 11D,

o7 | 0.40-051 (m, 3FD, 053 (m, 1H), 1.08 (m, 2H), 1.38 {m, 2, 1.55 (m, 1 12, 1.76 @, 31D, 254 Gm,
1H), 408 (8, 1HD, 6,62 @, 1H), 6 91 (o, 1HD, 7.13-7.40 {m, 4ED, 7.45 (s, 1H).

ca | 095 &, 3H), 1.73 (d, 3H, 1.98 (m, 1K), 208 (m, 1 1), 2.78 &, 31D, 3.96 @, 11, 658 @, 11D, 692
{m, 11D, 7.19 (m, 18, 7.207.46 (m, 4K

s |1.7%@.570,276 G,3H, 398 @, 1H), 502 @, 1), 518 (@, 119, 6.28 (m, 17D, 658 @, 119, 6.9
(m, 11D, 7.21 (m, 1FD, 7.29-7.42 (m, 4H)

o0 | 0:35-047 (m, 3R, 058 Gm, 11, 1.50 m, 1FD, 1.7 (a, 3D, 2.80 (5, 9, 3,85 d, 179, 650 @, 11D,

6.95 (m, 1H 718 {m, 11D, 7.28-7.46 {rm, 4H).
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091 (t 31-0 1 .2-1.5 (m8H) 1 6-17 (m1 1-0 4 1-42 (m1 1-0 6 90
(dd 1 1-1) 7 1-7 3 (m2H) 7 4- 7.7 (m 51-1), 8.1 0 (d. 1 ED, 8.77
(d, 1 14 143 (s 3H) 1 49 (s 3H 157 (s 3H 1 75 (d H)4850(m
3H) 6 91 (dd 1 H) 7 1-7 3 (m 2H) 7.4-17127(m 5H), 8.1 0 (d, 1H),
8.81 (d, 1 H. 089 (s 3H 1C-110(m61-0 1 23 (br 61-0 2 81 (s
3H 409 (m1H 688 (d1lH 7187 26mablg23H), 7.42 (t, 1 E)
7.55-7.64 (_‘,ﬁ:}ir'!!poub&'), 80t (d, ) —124 (NH_qﬂrhldR 58 —br—6H 1 88 (5 3H)
2 83 (s, 3JH, 6. 183G, Eed{h300 30633, (H2880@NY H)Ble7 &, ar, 441 1140046 T8, 110, 6.65
21-1), 7.56- 7 60w(an), 6239 @, B 7.(akm 1, 3207.41 Gl (br 1 H 1 45 (s 6H)

2.37 (t 21-1),3 SBZ(drﬁI-EEBF@wDBSLW 1H>13%@1@5¢2$<@4H1®45341@ 6781 422 fn, i),
(m 31-0, |7 53—(&liin 1tpy7.2657.404mg e (e aLn

2.17 (t 2100, 8¢ 1 & HFIEE2D ¢ %%ﬁf):" ‘Eﬂéde“?tf%i&@ﬁ)?ﬂi@d §H)AJ61° TSk

7.36-7. 37 [(M_ 31t 81)(s, 64 2o & BAD, 202 [s; 117, 6 20Wd, Lo 78,1 o T P67 32 1rd, 3067 373140 4m,

6.91 (dd, |1 P20 @2-7.3 (m 2H). 7577(m 51-0, 8. 11 (d 1 ED. 8.7
(d, 1K> AW(QH@?—KSW?QQ‘MSH))W(_ . ) 7. D, BB .

6.84 (m1 [ED@1 [PPSR tHSIS

Tabl e 37 tjoroptaniys B 2k QNR 2820 1Hoe5a(E 1 FOI3E fm, 4F)- o
(m 10, 6.196'Pm |2DHe (7 12- 7. 6 (m 5I-6, s 73 (.10, 1.3 (s BH)

1.63 (s 6H m?741ggidﬁmg)ggds§ﬁg§m?&h%%{iﬁ_§ﬁ%u.ﬁ 74;3;%(%}@&%%1:@1

0 (d 1H) 8;“75:3(9&91;641 ‘ 04 ED $70%d 3y B3¢ éFB 3@**76 (Eﬁ T #B

6.92 (m L+ 2o M0, s o ST r 7.0 3) i 65 9

(d, 1H. [1.59 d1ﬁh-19)@1’b(81|(|)s ity 6 68 (d 2H) B 92 (dd 11D 6 96- 7

24 (m 1H) [7_8%- 7037 e ai)d, T5E®7 (f. d, 13601 H77 B7277 (T35 3h2 (@ HP, 878 (B oH>

(d, 1 FD. 11 |1-76 @, 3,274 &, 34, 3.82 @, 1H), 655 (m, 1K), 691 (m, 1H), 7.17 {m, 1H), 7.41-751 {m, 2Hj,

' 757 (d, 1H), 804 (d, 1H:

119|177 @, 6H),388 @, 1H), 6.68 (m, 11, 7.04 (m, 1H), 7.53-7.59 (m, 21, 7.65-7.73 (m, 2H), 812
©,1H, 579 {d, 1H).

1.77(d, 6H), 397 (d, 11D, 6.64 {m, 1H), 691 (m, 1H), 7.17 {dt, TH), 7.36 (dt, 1H), 7.63 {d, 1HD,

\l/-\

128 1566-7.77 {m. 2, 860 (411D

o | 217225 (m, 21, 285-253 (m 179, 316-0.27 (m, 17, 336 (5 30, 48 (& 17D, 6,84 0, 1FD,
714 (d, 11D, 7.30 (&, 11, 7.45-7.54 (m, 21, 759-7.68 (m, 2D, 810, 1H), 8.85 (d, 1HD.

Tog |14 @, 51,325 &, 8H), 4.73 (g, 11, 696-6.96 (m, 11, 7.26-7.38 (m, 2H, 741 0, 1H, 751

1H?, 7.58-7.68 {m, Ak, 610 {d, 1 H, 6.82(d, 1HD.

098 & 3H: 216-2.25 {m, 1H), 2.88-2.92 {m, 1H), 3.16-2.25 (m, 1 H, 3.35-3.43 {m, 1H), 348-3.56
133 [m 1M, 497 {dd1HD, 687 {, 1H), 7.13(d, 1H), 7.20 &, 1 HD, 7.46-7.52 {m, 2H), 7.58-7.67 {m, 2H),
B.05 {d 1+ 564 & 1H).

0,74 {t, 3H), 1.351.43 {m, 2H}, 217225 {m, 2H), 2.8 {m, 1H, 322 {m, 1H), 3 28 (m, 1H), 3.44
134 [{m, 1H), 498 {m, 1HD), 685, 1H), 713 (d, 1 H), 7.28 &, 1H3, 7.46-7.52 (m, 2H), 758-7.67 (m, 2H),
810, 1H> 8.84 &, 1H).
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267 1'59 (d' 61-1)' 2.16 (s, 31-0, 6.70 (d, 1H), 6.96 (dd, 1 -0, 7.1
9-7.25 (m 1H), 7.40-7.49 (m 2H), 7.53 (d, 1 H), 8.75 (d, 1 H).

0.87 (d 3H 1 39 (s 31-0 1 44 (s 3H) 1 85 (s 11-0 4.50 (m1 H), 6.91
(d, 1 FD, 7.16-7.33 (m 3H), 7.43-7.543(m 3H), 8.81 (d, 1I-1).

1.51 (s 61-0 2.14 (s 3H) 6,92 (d 1 1-0 7 22-7 36 (m 31-0 7 44-7 48 (m
2H) 7 50-7 58 (m2H) 873 (d, 1H). 270Tabidg3(s, 6H), 2.86 (s, 3H),
6.88 (d, I"PEERY I8-7.43 (M 5H), 7.50- ig5Rje(m 21-1). 1 89 (5 6H) p
93 (d 1H) [7 40 O TEBFTT 1910 6 e, e, 2, £97 GF BT GRIr W2 b
(d 1H) 8/83% dl7a8 )75 ()11927.56t7.68 k), 31D, PO (AR B IHB4 (m 1H) 3. 04 (M
1H) 6,98 (mid Eljﬁqao(%gwﬂ)ﬂna% or(1ih 99 €7 130517 38) 7 iy, 124 40 @.TW97 T 11D, 1Dy,

7. 52 7. 051 Em -2 1+ 23 1 d’e IO AT S500hTeb b7 .1, L
59 121 (b 30 LI Oa o e gt S I e A EHYD
7.1 8747, 2 A oA ST S Ot o A0S T 6 0 oRb e b, e 60,
8.Co (d,11-0°a@Began il 1 280 2 24 (6 _81-) 272 (s, 3H 413
Gl, 1 H| 5451 *{.@B @@31865 89. E(C@(q wq)esmﬁddggi) (1[5& 1@)?2?7732(@2@ 7(%?45(.:0_

1. 73-1. 82445 £, 1 3718 O il A 795 o B hhH)
¢ o0 o ST B S T et 6 R E R RS HrR
4 (m 2H)| 883 10 @ 5H) 332289 15.12 6, (D), @HIdd4H2514((41EDH)2,4(t61m)37i(?dm1H:IH)‘£,}?—
7.01 (t, 1H)~ 7743 riad M 1P 8084t 1H) 7 63 (d_ 1H) 7 66- '''"
7.75 (m 2146 qﬁ%_j 299 H@'ﬁ:@ b’dﬁﬁ”l‘dlll)')?1§97§?é“£'*%?%6§m1§i—|343‘§5063

(s, 3 FD, [6-76 (1l it 3 3201@9@ aoﬂﬁﬁtmwgq Gl 1977295 (8D, 417 207m Ofy, T
1H, 878 (& k). 1.01 (m2H 1 31 (m2H) 4 53 (s 2H) 6 79 (d

1H) 6 98 (t 176506133&)1:100(%!2]-94?Ym1%6@ (d.8H)(Tm0(t31+I)) ?37—?28%74%9’6(@111%9
5H), 8.87 (A, 8969 . 166 (s 3H) 2. 03 ED 2 99 6
o, 95 (i 1[Fela WE Wszﬁl? WW%%W w«stvﬂ %%f’ fdfws-émg@% 1

FD. 3. 45[(s_6H];4 ' 1% g, 11, @ o AL 7 b
7.27 (m 1| FD°9. 3{134(rﬁnzﬂt)1?5|9—774ﬁ4+3 2HX$B4I§,-1ED) 7. 50 (m 1H) 7. 85 (s 1H) ,
886 (d, 1 139) 5}'31@90! §H’22283(($ 3I-033—1)6 G, 311-0’/_5615 (tg1 H)ﬁﬂ; {dd 4H)6021 (7332 G@HW 734-7 40
- 7 Q0 1 20

Z.‘ 2187' 52 NI fsa,(d.an*aée‘ts.ak“D 4’9!: (G 1.7 E‘@mﬁ? ?32”?,51 <m751ﬂ-?‘61 ’8 BCd

( ] é4 ﬁaz‘(ﬂ*ar&éﬂz&ﬁ%wcﬁ@m\sm (A 6,01 EIED, 69?’(91 4 ? ) 9
(M 1H), T.8% (lably ihr s Goath boo g i) 72 0d 11 (s
8.07 (d, 1 ER} &m&i(aebazba-lm 3.90 (s, 31, 4.09 (5, 3H), 5.00 (g, 1 H, 658(d1H),67BG:11H)695(d,

1HD, 7.21-7.28 {m, 2H), 7.39-7.4 {m,_2H), B.78 {br, 1H).

1.63 @, 31D, 382 {, 2H), 498 {dd, 1+D, 515 (@d, 11, 521 (g 1H), 5.70(m, 11D, 6.92 {dd, 1 H,
7.24-7.33 {m, 3H), 7.39-7.48 {m, 3H, 8.682 {d, 1 H.

1.08 ¢, 3H), 1.892-2.08 {m, 2H), 284 {d, 1H), 5.23 {m, 1HJ, 6.80 (dd, 1H2, 2.18 {t, TH), 7.24 {m, 1HD,
7.35 {m,1H), 7.45-751 {m, 2H> 7.60¢(m, 1 H, 884 &, 1H)

156

157
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[ 0277] 118 Table 38 -Lorriputh tti No. 1 HHNWVR 331 1 15 (t 31-1)
4.09 (q, 2H), 4.28 (s, 21-0, 7.02-7.07 (m 21-1), 7.27-7.40 (m
24,7.68-7.63 (m 21-D, '"''" 8.16 (d, 1H, 8.78 (d, 1H). 5 28-5 61
(m2H) 583-6 12 (m2l-07 18-7 42 (n4l-D 7 54-8 1 0 (m41-1) 8 47
(dd 1 1-D9.02 (d 1 H. 155 (d3H 1.68 (d 31-06 1 4 (s 11-0 7
32-7 41 (m 21- D 7 51-7 63 (m3H) 7 8labfe88 (m2H) 8.1 6 (cl, 1 H,
8A4 (d, 1[I§3.°19.24 (d. 1 4. 7.52-7.67HNMR 5H), 7.83-7.88 (m 21-0
7.96 (M {H)e0ad éﬁf((@frmmd '8 TG D 1@4&9@<dd8H5319(<@ S TPy o
9.42 (d, 1H .." oy ele

7.54-7. 87 [T Tilips (0% 1004 (h 48 o2 Zopen ..“ 3

3H), 3.02|(s882 GH)%.E@Q Hn 1 1- 1) , 4 70' ( m 1H) , 7 31 -7. 71 ('m 71 0

8.50 (m 1H)1629.[88 thdH. 350 17, 708, 1, eaatnowa,?asrzam,m CE3ED 7 71 (m
5H) 7 84-1 qgs(rﬁ?ia@ﬂaﬂi@ 1(%5@414)1%7%?@ %W“%ﬂ%m(%) ?iﬁierW} B0 Bl

(s 3H) 3.53(5’ o 42—
21-0 7.63 |( SLH), %@2iD %2%3?‘)’&3%3‘#&% e\é’”idhsf 17 iaﬂﬁ?ﬂ%?ﬁ%? m%)
9.30 (d, 1T Ton 7 fels s8R TS T5 o[y 8% G 2060 T B a0 (s 11D
6 54 (s 1i[-HI07 |QPLLOR), 436 (A F50E H] BT HH, 12 B, 0. 885 G s TH)
8.85 (d 1 1R 122285134, 448 'y HR 568 {ch 1 H), B.90 (mo 1 HR. 787 6 (pg, BHA 8,764, 160

SR TN PR R LN AT IR I A TG
0. 5. 09 1y e Goddsliln o7 de it o2 S G I 7S o, BTl
(m 34, 76979 Feaanisat),” 8,60 Lo R A T N e i

352 1' 17 _(17a 3ERI @, 140,29 <m(aw> BEEI-'I)nﬂ-ﬁ,GQEl(d(‘Id-D 7EE70, (i 1 96 (7tor, T0-H
7.55-7. 61 [(mh75 2HB.19 @, 0739834 Gy, BB () 1 HIGB B3 A, {i), 711108 & br, 1H.
8.80 (brit 170. 3’#5% é&é@{(‘%wﬁmfﬁ‘“’a‘%@d 1&”1‘“211“’77 873?%'§§$ HQ 50
31-1), 7-‘5-7651133'@3%'1140(9'32 767 9,1 196 6900 4 b, 725-755 () 200, #A50A48(Gx,
34 6.93 (q,'F 1-&%)8?57@21397 37 (m 2H) [ 49 (m3H) 7.57 (s 1H)
8.82 (br, [1_18 . |35 - (835 @H :
( 1?1 (t,gg) ?(?
), B.86 1H)

7.24-7.46 |( mes 54}
1 67 {, SH) 216 (s, 3H), 485 (o, 1H), 7.21 & 1H), 732 {m, 1 H), 7.41-7.47 {m, 4H2, 7.58 (d, 1H,

S

4

@534 Gn 1D, 7.08 G, 11, 7 52— '?41'(m 21D, 7.497.62 (m.SH) 7.67

188 lsgodd 1)

Teo |19 @,3F, 323, 37, 510, 17, 688 G, 11, 7.16-7.29 m, 21D, 7.45 (@, 17D, 752 2,1 1D,
7.60-7.68 Gm, 2H), B10 (d, 16D, B.78 &, 1 H.

Tep 148 @,3H),1.97 @, 1H), 517 (m, 11, 715 Gm, 17, 7.24-7.35 m, 21D, 7.45~762 m, 2D, 7.56-
7.63 (. 20D, 8.08 . 11D, 8.67 (d 16D,

rop | 161 @37, 268 Gn, 1H),5.45 (m, THD, 708 G, 110, 7.27-7.34 G, 2FD, 752 &, 119, 760767 (m,

2H), 810 (d, 1H), 8.87 (. 1H).
198|161, 3H), 283 (s, 3H), 346 (s, 3H), 5.04 (o, 14D, 6.84 d, 11D, 7.19-7.36 (m, 5H)
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13. 81(d,

360 1.24 (d, 61-0, 3.1 6 (sop, 1 H, 6.88 (d, 1 H, 7.2-7.6 (m 6H),
1 4. 361 2.60 (s, 34, 6.93 (dd, 1H), 7.21 (t, 14, 7.35 (m
ED, 7.47-7.51 (m 34, 8.83 (d, 1 H. 1 C6 (m2H 1.25 (m2H 2.29 (

1
m
2

14696 (dd 1 1-1) 7 29-7 38 (m 34, 71143-7 53 (m3H) a83 (d, 1 4
CO(S3H) 579 (s 1H 6 C6 (s 1H) 6 90 (d 1 4 7 26-7 37 (m3 H 7
45-7 51 (m2H 7 57 (m 1H), 8.78 (brTa €3°D._ 365 1.33 (s, 94, 6.90
(dd 1H), [T3Z6°7. 37 (m_ 34, 7.46-7.51 (@&, 7.54 (m1 4, 8.81 (el |,
1 H. 2 6245 §8628 3(2%@:#!} 5.8 <80H( §873‘F4}”@ 7597"(‘5' 3th 748 @ZH(E’GTﬂfm 7.
26-7 39 (AL , 364 ORI, :
01'0, 7. 8F \Zm ] H 4 & G ! Bo. , G. ] -_- I ( ,, A ] l
24, 2.89 t,05247863-81|®d 1H) 7.2-7.6 (m 6H) 8 82 (d, 1'1- 1) 373
6.66 (S, 1 4y 6{1F6HB, 1295, GE‘D TR5 (G 11D arsifd, 117D, 5@6("71@6’2(31'7]34%2@ TABTTA3
(d, 1 4, 884 /(im D, 384 A Hh a1 110 Table 39 Lompoun Na——+ H-NVR 374
6. 79 (d 1H-28—H0R 3P3I0 53t s @?374 ‘.‘ )83 .
FD. 375 2|48 s [ Ay B 8e a1
11-0. 376|157 150&6&9&,51 2. 30, Gbs(s, 3]11) H)4 (q6HB®78((@hd1 H)]H:H)j 1!—1772—73 (f, 56|)I n,
oH), 8.82\(d" 1BMERY7 1 24 (d GH) 3 1 Sep 11-0 6 88 (d 1 ED
7.2-7.6 ( » 242 0 [1.74 (o3H), B34 (843H), 328 (s@&);S‘Hﬂﬂ;dH 1.0-35 Ut bHy, (d 1
1i 0 6 99 I+ 15, =~ 11,604 3D 302 (523 4%8 (B 7.67 (§d 1480712 Yol J HI 225
- . t 1 L 4205, 6 &GS'CSL a%a {49 7.0t G4 R '?'29%’-37%% 28 ?’&S—HB'(rh 3!-0' B’B@
2.61 (s 31-6'2. 6% (s 3H) 662(d 11-D6.97 (t 1 H 772 7 (m2
7.48 (s 1[Hyg. 6UI-G61HP 74 (BB, 216 Ks, BrGER03], HO, 737 Ml-légzﬂi)iﬁ(ﬁn
(d. 1 1-0 _7_?1'2 743-7.494m, $HD; , (md4H) 7. 64 (d 11-0_ 8 84 (d T
2.61 (s_3H-26-88 5 mﬁaﬁ%"‘? o %ﬂﬂ%‘{@?iﬁ% T Koo o T ey
. . 99Hm, 5, = )
U H) 7. 79| (8211 Uy 70800 daches ded @b B B1(0, T B
523 | 3.36 (5, atD, 4,66 (&, 21D, 6.96 0,1 1D, 7.22 & 11D, 7.93 U, 11, 7.46-7,52 Cm, 3D, 6,68 0, 160,
gz | 088 & 3HD,1.30(m, 2H),1.40 m, 21, 2.60 &, 2H), 398 (s, 2H), 690, 1H), 7.20-7.37 m, 3,
7.44-7.50 {m, 3H), 867 {d, 11D,
208 098 (5, 6H,1.48 (5, 6H), 163 (d, 1 H), 357 (d, 1H), 653 (d, 1H), 7.14-7.26 (m, 2H), 744771 (m,
5H>, 8.09 (d, 1H, 8.77 (br, 1)
296 085 (s, 6H, 1.42 (s, 6H), 2.43 (s, 3HD, 4.01 (s, 2HD, 687 (d, 1H), 7.11 {m, 1H), 7.20{m, 1 H), 7.28
@, 2H), 7.40-7.54 (m _3H), 7.59-7.74 (m, 4+),8.10 (¢, 1H), 8.68 @, 1 HD,
a2y 11236, 61,152 G, 6M), 249 (s, TH), 694 (d, 1H, 7.16-7.26 (m, 21, 7.46-7.68 (m, 5, 810 @,
1H), 877 (d, 11D,
230 057 (s, 3H), 1.04 (g, 3D, 1.22 (d, 3H, 1.52 d, 61D, 1.65 (d, 1H), 408 (m, 1 H), 6.94 (m, 1H), 7.15-
7.26 (rn, 2H), 7.46-7.54 {m, 2H), 7.55-7.68 (m, 3H) 810 {d, 1H, 8.78 d, 1 H.
232 1.38 (s, 6H), 1.65 (s, 6HD, 6.85 (m, 1HD, 7.19-7.31 {m, 21D, 7.47 {d, 1H), 7.52 {m, 1H), 2.60-7.69
{m, 3H), 8101, 875 @, 1H)
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389 2.60 (s, 3H), 2.69 (s 31-0, 6.67 (d 1H) 6.98 (t, 1-0, 7.32-7.45
(m 3H), 7.58 (d, 1 H), 8.03 (s 11-0 390 6.76 (d, 11-0,7.04 (t, 1 H),
7.40 (m 1 H), 7.47-7.57 (m 3H). 7.75 (s, 1H), 8.82 (d, 1 I-D. 397
1.53 (Ls 61-0 2.73 (s 31-0 6.67 (d 11-0i66.99 (t 1 H) 7.2-7.7 (m5H).
398153(d 6H) 6.98 (t, 1 ED, 7.3-7.7 (m_51-0, 6.81 (d, 1 H. 6

97 (d 1 H (t1H)726738(m§|a§ﬂeﬁ646775(m7H)1314(d
1H) 835(_°_”£°$ﬁ 891 (d 1 H., 9.36 (s. M. 3 94 (s 31-0 6 87 (d
1ED 7 24-7 35u( nﬂ%?-ﬁs Grﬂ%ﬂ(ntﬂfi%ﬂ?ﬁ‘6112W7487371(%%F|ﬁ0%(dﬂt‘> @3}2@%9@@9
(d 1H). [3—89(&H ( d —
(1,110 7687 R TR S S T 0 T LT
2.33 (d 3H 51432 1(08) 05, GH1@3(s@HYﬁEG((E]EH)lﬁEIB{rD1H)Y?12'9mﬂl—@536((§ml-l}2‘}'®3-770(m aH),
7.44-7.48 |(nf™3 83;%18@3?7’4‘3‘“?1 ﬁ%g 410 41 Cs q'@%ﬁziz éﬁ}iv ;(dI—P
7.28-7. 1.02 S, .
2. 83 (8383-(1;nrt 44?'}’49—35%@‘12“;@%5% Hd mj%%ﬁmé\:w LT 1?9%23'25;@
FD, 7. 25- 7, AB( nasbid v b B3 s dhb (ol o3 16 & Bbibaacirow (4 2 D 2 "6
Cs, 1 H), 24(7]9 €37 3, Dt 8,273 (ads, 68, Hp &, 1714)(&33?(@@1}0&1)3—7:70@&84& 7wcm464>
(m 51-0. 1 ¢ ?g&(gsumm—m%w EﬂrDDBﬂng ng}ﬁlsm 'Z}dnhl-gm nH)q 0(}2 a : 2C'.d1H)
4 i
1 H 6 97 |(to@l-0 48%_7g§r‘; H%ﬁwbﬁg@mén@‘ﬁ% nl. '3 %@rs%*’(d 1
1-0. 0.66-C8 B84 o W ek T8 & oy, 22015 +Ff} 2 B2y 658 €07, 4 I-ABTE 500, As A S
1 H 6.67 dﬁEﬁb@?@m(amaomw 8 (m 11-0, 7.34 (m 1 1-0,
7.47-7.50 (( 5221419? {t71H6247((mﬁH)1211~96§. zra 282(5(23ﬂ1; 3§ <m11-)> 6.83 Cﬁd 8P, 11d-76213-<r@ 2H>
5.28 (br, 5 | 2 f, 2HP, 502 & X a 7
43-7 51 (n yia . d, ] ' L
ED 6 91-6 [98 5Lqm 494 (psm 11 193<(n w1hm74m)1m4#42(m fpm dgm(délH)H) 7193 (o, B 7 H)
8.83 (d, 1| Hf 442?%1%&18@‘6—&“3??@12—2 (s, 1 H. 6.87.0 (mH)l D,( =
- 1 7 i 1H} 4.5-5. 3 1 T1-7.3 2
7.2-7.5 (m @5')’??-7? m)(s‘cf@gmdﬂ)ga(ggﬂtggﬁw?@ 143 Q)(m H{'@ﬁZ?‘@’] ™
056 239 (s, 3H, 1.05-1.10{m, 6H, 1.23 <or, 6H), 281 (5,31, 4.08 {m, 1HY, 6.88 (d, 1 HD, 7.18-7.26
{m, SH), 7.42 {t, 1 H), 7.55-7.64 (m, gH} 8.01 €d, 1H}
257 1.29 (s, 6H}, 1.53 (br, 6H, 1.88 s, 3H), 2.83 (5, 3H), 6.87 (d, 1 H), 7.13-7.26 {m, 3H), 741 -7.46 (m,
2H), 7.56-7.60 (m, 2H), 5.03 &, 1 H.
058 1.11 (br, 1 H), 145 (s, ﬁH), 2.37 (t, 2H), 3556 (m, EH), 6,90 tm, 1H, 7.15-7.34 {m, 3H), 7.42-7.46
{rn, 3HY, 753 {d, 1 H, B84 .1 H:
275G 0588 (br, 1H), 1.48 {s, 6H), 217 {t, 2H), 2.86 (5, 3K, 357 (m, 2H), 6.86 (d, 1H, 7.15-7.30 {m, 3H),
7.36-7.97 {m, 3H) 7.45 (m, 1H)
260 151 (s, 6H), 211 &, 5H), 681 ©d 1 H, 7.2-7.3 (m, 2H), 7.5-7.7 {m, 5H), 8.11 (d,1 H. 8.71 (ci, 1H).
261 1.47 (s, 6H}, 2.28 (t, 2H), 2.84 (s, 3H, 366 (s, 3H), 4.04 &, 2H), 684 {m, 1 H), 7.12-7.28 (m, 3H>
7.30-7.45 (m, 4H2

[0276]



120 Tabl e 40 onmpound Nn 1 1-FNWR 443 207 (s, 30, 6.78 (d, 1 0 6.80 C.
110, 7.036:12,2 0, 7.2-7.6 (m510 7.78 Cm1 1-0, 8.88 (d . 1 1-0.
1.54 (dd 3H) 1 61-1 69 (m4H) 2 34-2 39 Cm 210 2 54-2 59(m 2H) a92
(q, 10,6.79 (m 1 0, 6.97 (m 1 10, 71122-7.33 (m 21-0, 7.39 (m 1
0, 7.43-7.47 (m 2H), 8.83 (d, 1H 1.47 (d, 30, 1.54 (s, 9H), 3.29
(s, 3H), 4.97 (4 1H), 6.67 (d, 11-0, 772bl€3% (m 50, 8.04 (d, 11-D, a
66 446 (bSTTPO™. 85 (d. 114.  T1.50 (d 3Ma@® (s 39 4.88 (bs 21-0
4.93 (q 2H) 262 33 Sp@alerD, 718 B, 69,622 Gt 5.60 Gy 1 9,/72FL6 GHD, AP, 1Y, 5 (m 4H)]
8.84 (d, 1 LL. 131(9@70(@@51)0 @439@@93&4)1@ Q@C@é%lﬂ—bﬂw gﬂ.eoqid 120@@3
5.78 (Dbs, 350 ( A , 48
(m 51-0,
3H), 6.68 0;966 15% ebl) Qfﬁ(ém-l)élﬁaﬂi 2H); &Qé'{dﬂ 14&6&6#72&]&11@;1) 131493?((@11—1) 155—
450 2.1 1 6Pw121),921?"'('§(m3|-1?18696'd7w (ml 10, 6.97 (m1 1-0,7.29-7.5
(m 30 7.67 dgm 1! FH%. 68, %‘@‘fémﬁ?@@ 21@1592(@ 16‘) (’bﬂ’”%ﬂ)m} ZSJIT‘(Bém 23*?4753
2.92 (s 3hy+—6-—65- B AH

11). 1 313288 34, (9 ' ‘ (@
H, 7.30- %@ ru512(&,(5;—z) ?1443-3% &a(c(nm) 72?{736%1 ?r@ 7(4@!—74&{mm> 780848(ndzH),1
H . 453 1.|ad {d GBK 1D 05 (s 35 20 (g 110 6,84 0n 1 H).
7.23-7.55 . , 3§68 (Cb‘l H 7.1 87743 G S, 7.50-7.56

1H) 7 54- 124" P30 g “ZT?“J‘ i‘bf@é %7%‘"2? aﬂ?‘%“@o
d 1 T >beg@3Hbumctwus4(ns;H>mxm be)aea((rs,n-anfs,\:za(mze}m%a( m
1-D, 8. 40 (d’ J%Mms@m)w-x &) i, 7. 25- 7. 39

8

‘7.5 3 3H)21 @ e 1820 i, 0256 (ng i (@1@0
M1 _(723781 &7 o o %g%m&mwg ﬁﬁﬁp-DDSH)B&B\ vﬂ)@
d,

Id

Q). =y
Q)
[
~
—
ol

(
6
7.4
(s
6.8
8.1
2.7

~Ioba (B 77 3 41 3 &, 150 b5 I T, b6 (o T HHe & mi“?;zl# (m‘SH)”

(d L=0]1 701 S0m{ 4, 2d6-870 U, 5 2 228 (D), 42 &) 110/ 6 864§ i 1 3%, 0,

(d, 1 o°- 12274, (19, 6185 78 6O (b7 614 By A ABs L 94 (m4H) 249 Cs'1 11

a 2HY 2390 | (86 (255) 25612 2. 73 ) H, 7.01 &, 1H), 7.4 {m, 11D, 7.56 &, 1H), 7.63 (d, 11D, 7.66—

75 (m. 2H). 812 @ 1A, 8.74 (d, 1H)

285  1313¢s, 8H), 363 . 3H), 6.76 &, 1H). 7.03 (m, 1 KD, 7.31-7.52 {m, 4H), 7.60{dd, 1 1. 878 , 1H)

1.01 {m, 2H), 1.31 (m, 2H), 453 (s, 2H), 678 , 1H), 6.98 <, 1 H), 7.08~7.11 {m, 2H), 7.16-7.18 {m,

3H:, 7.28-7.49 (m, 5H), 8.87 ©, 1 H).

1.66 (s, 3H), 2.93 {d, 1HY, 2.99 {, 1H), 6.74 {, 1H), 6.95 &4, 1 HD, 7.26-7.36 (m, 2H), 7.46-7.48 {m,

2H), 754 (d, 1H). B.85 W, 1 H).

905 | 345 (s, 6H),4.54 (5, 2H) 583 (s, 1H), 7.04 (o, 1HD, 717 <, 1H), 7.27 (m, 1 H), 7.31 {m, 1H), 7.43
{m, 1H), 7.50 {m, 1H), 7.85 (s, 1 H} 8.86 {d, 1H).

328 1 .97 & 3H). 426 (g 2H) 460 (s, 2H) 7.27-7.62 (m 6H), 781 &5, 1H» 789 (d. 1H. 888 @, 1H

330 |18 {t, 3D, 4.24 (g, 2H) 430 (s, 2H) 701 ~7.07 (m, 2HD, 7.95 Gm 1HD, 751 (4,1 HD, 7.67 &, 1H),
7.72(d, 1H) 7.85 {5, 1H), 8.07 {d, 1H»,8.78 {d, 1 H).

8
6
2
0
4
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6.79-6.86 (m 10 6.97 (d, 1 1-D, 7.03-7.15 (m 1H), 8.10 (d, 1 0. 1
19 (s 6H) 1 50 (s 6H) 211 -2 21 (m2H) 2 83 (s 1H) 2 90 (t 2H) 2 95
(t 2H) 6 81 (dd 1 0 7.08-7.21 (m 3H), 7.50 (dd, 1H), 8.08 (d, 1 O.
1.19 (s 61-0 1 50 (s 6H) 1 62-1 73 (m#%®0 1 83-1 90 (m 210, 270-2.73
cm 2H) 2.92 (s, 1 H), 3.00-a04 Cm 2H), 6.84 (dd. 1 0, 7.01 (d,
21-D, 7.07-7.20 (m 21- D748(dd llFaBI{aﬁOO(d 11-b. 1 76-1 95
(m 4H) 2 5%@@“@"’2% ([ 2H—2 911 AH)'_HQ\HFP:S (dt1T 0688 (t— 170 7
03 (d 1 11 1245 @ 3R24 09Ty, A i 28 (8 207 02007 bn, 2F0.27 750 (A 2007 G317 68 km, 21,
74-1 95 COm 4@?} do6 (§ 1 H2d7e00 2092 (t 2H) 4.26 (d 1H) 6.55 (dd 1H) 6
79-6 86 (m 4540 5?-'3@ (r(tciH) 183I®12<r7 2®W?VB 1@'5(1#;%0 15‘65‘8?%84"?&4?(@ G)H3' 903(:@;
(s 9H) 1 7Ma—{(d H

1H 6 53 (d 90 m? r}i?? gjﬁi 773537“‘ L) 5 %Eﬁ%i'%yaéga?m 2
1-1). 8.2 1785-7 6% (a3 %s—za’aal(mléH)L? 96/ 11D, Qbe ©EEY 821 Ak, 4D, 5. 5L HY
77-2 9 3 (Im 32‘? (o848 165 1 J-D 5 29-5 34 (m 1 1-D 8,55 (d. 1 1-1).
6.81 Cdd, £4-y@7 (rg7H), 844 fn. 1 :

121 Tabl e
2.74 a 21-|0 B H) ge : :

6.84 (dd, [T . Rea8Y B 53 R, 41101m4|-l)746§2m(1m,?ﬂ7|'ﬂ)d,1l-8 72a-70alm, ir-l}()aa(r21r®)
(s 3H 6 65 1d ?Ellﬂ)-'r‘@{IQZH][(mEICHMI-WBm(d(MD 93Hp 1R 27-7 35 (m1 H) 7 61

(d1H 7 yagp s, 110?ww@165@%41@6021?810@—3%1@775%d
1H) 6.86 ([d % ‘ ;

(d. 1H). §.

2H) 3 41 (

S E . , , 04,
21-0, 7.4 (Er?ir’(?l, ﬂH}B{;m(d>W6(§M}3g%EDs,1-mFa? 1 67 éir;:l mi:l)?ﬁa,?& 7&0(83“ 11H}|-|) 5
) 2 G M), 7451759 (. 2513, 7.59-Lmo i, B: ]
ill 57‘%7( rp-L88 4 268030 808 04 32y s (mihy por o T Ol D B e
1 ([t 355 tHb g1 Q- Fh 2 b e, 3LE ¥ (dd, 1H), 7.24-7.46 (m, BHD, 7.46 (5, 1H)
360 | 1.24 (d, 61, 316 {sep, 1H), £.08 {d, 1H), 7.2-7.6 (m, 6, B.81 (d, 1 H.
361 | 2.60 (G, 3D, 6.93 (Wd, 1H?, 7.21 &, 1D, 7.85 &n, 11, 7.47—7.51 (m, 31, 883 @, 1H).
a5y |18 €m, 2H, 1.25 Cm, 2H), 2.28 ¢m, 1 H), 6.96 dd, 1 1, 7.29—7.38 {m, 3H), 7.43-7.53 {m, 31, 883
.1
2.00 (5, 3H,5.79 (s, 1H), 6.06 (s, 1H, 6.0 (d, 1H), 7.26-7.37 {m, 3HD, 7.45-7.51 {m, 2H), 757 (m,
1H), 8.78 Cbr, 1H.
365 |1.33 & OH), 6.80 (dd, 1H), 7.26-7.37 (m, 31, 7.46-7.51 {m, 21D, 7.54 {m, 11D, B8.81 {d, 1 H.
262 (5, 3H), 2.65 (s, 3H), 2.80 (5, 3H), 650 (d, 11D, 6.82 &, 1H), 7.26~7.29 (m, 2H), 7.48-7.51 (m,
34
368 |6.95(d, 1HD, 7.2-7.7 {m, 10H), 7.87 {m, 1 H), 5.64 d.1H)
371|051 (s, 3D, 1.58 {m, 2H), 1.70 {m, 2H), 2.89 (t, 21, 6.85 {©, 1H), 7.2-7.6 {m, 6H), 8.82 {d, 1H).
373|666 (s, iH),6.76 @, 1M, 7.04 @ 10D, 7.36—7.56 (m, 4H), 7.73 (J,1H), 8.8 G, 1 H)
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1.59 (d 31-0 3.29 (s 31-0 4 93 (q 1 H) 6.65 (d 1H) 6.90 (t 1 H 7
07-7 25 (m21-0 7.58 (d 1H) 7.64 (s, 1 H), 341 (d, 1 H. 1 06 (
0

S
91-0 1 75 (d 31-0 4.93 (s 1 1-0 6.54 (c1 1 1-0 6.84 (dd 11-0, 7 07-7
12 (mi1H 7.1 3 (d 1H 761(d1l—l)71195(d110845(d110 1.50
(s 3H 1.67 (s 31-0 1 81-1 97 (m 4H) abqgm210297(m210590
Cs ,11-0 7.1 9-7.37 (m_3H) 7.72 (m1HP8385 (d 1 H. b-20 1.52 (s,
3H), 1.58[(8n 3H), 5.88 (s, 1 -0, 7,.23-7tARR(mM 4H), 7. 62 (d. 1H)
338 (d, 1H)- 378 2879 @ 4 &, oD 5?@6@@5&@,?243@”:}@ Qﬁggﬂ;la_gz (t 21-04.73
(s 2H) 6. L7375, 4246 %ls;d},%;m@ﬂ)moe.wv o 4 1N
T F 118 s G 8 T ey 1 oo tm 60—
8.24 (d, I'"\jm 1@4(&6:1)%15459;5)1}4 d3d (d P oF 18 G bR 8bT . 4. 07 (T2 I-1)
4.73 (s 21-Oeeb. 5759 @ o, 46s0s, 6rp20 6, 19, 6EaTLHH), 7.26m98D, (.86—7. 81 M, 3HY B.AD @ 1L |5
(m 1 1-1), 3%3252 1d(9 3@12@9% 3@ @3(0(‘94331?1’@1613’ BO-(d . 2HD 7488 T, {4 mm
6_09a1|'r\7 2E ALS) ln‘I‘IEf\7 76 ( ~1 ‘IL{\ o 1 [
84,,21’5@‘3%!7‘51'14&?};{)679(-: AN 53.3m, H).\ '
(el b Bt e g e 1 oy e g 2

1 H. [028% 7 ] K, (RGEOT AT
t he present v et boasias.ershown béel ow, 5 however, addi ng agents and
ore

the additi 8¢ atﬂ@(ﬁm@ mafs 3|‘D ﬁ'ﬁI ed Hf. @Bﬁ(hQ@ET :E‘X?arﬁf)]ll @@ 'Eﬁ@ 1H), 808 (s, 1 H
possi bl e t ! 7- tiHn
exarrpl es I wé_\#i‘-ﬁ(ms v ot C)\allple 1
Wat er-di s TR 2

LDy 49, 7AEGOE G D17 6B
i nventi on40 %rtm}@ﬁa@&) parts. Sodl um d| oct yl suI fo succi nat e4 Darts
Sodi um |'i gniAe SLlﬁﬁﬁﬁ%@?ﬁ@ﬂ |tDs7 24-7.35 (m, 2H), 756'ﬁh‘é9 éﬁb‘?éﬁ %a?ﬁ‘%auhfﬁﬁbi} ATod,

mi xed and {Hnebyliiubyerized-t, QYRS S A BRRTSRTS aRaNe R
40% active i499r g éfg %fp&orrm”g?lon ‘exarnplé Q"IH:mUErSMn The
9‘&!1FH)

conpound accgé ding & oni 48 (cpareaseﬂmtq, 2H\6eE| 107) 1Bo-pasr 2 HORVEASSR) 32 D5, |

parts 5Cyq np?ﬁ parts Pot assium dodecyl benzene sulfonatel parlt
Pol yoxyet 198, 8. amm I 287Y.38 &, B, 7.45-7.45 Grr B, v Dupr o nived
and di Ssoljveu tg, Oi'étLﬁH)'fS HheG, G g c%wa%g%s 5\d”l 9%l GIHD, 726-
10[ 0284] FKor¥¥l afssoh sexanpl e '3 Powdér The corrpound according to the

present invepti on mzott paktﬁ (rﬁ:izay% (rp&H‘t 350 {0, 2H, 6.79 @, 1H)m(ta1bm\7e6—mm(e 21,
uni form y Hmuxed i ' :

active ingredi enfig . {1p 734 tm 11, 7‘47—?50(m o), 7.62 (m, 10D, 8.62 .1 1.
1.82 (. 6D, 528 (or, 2D, 6.62 @, 1H), 6.67 (dd, 1HD, 7.48 (m, 119, 7.33 (m, 1D, 7.43-7.61 (m,
2H 7.68 (m, 1HY, 879 {d, 1H).

1.93 (d, 6HD, 6.72 (m, 11D, 6.91-6.08 {m, 21D, 7.1 9-7.38 (m, 2H), 7.43-7.52 (m, 2D, 7.68 (m. 11D,
497 1583 1H)

332|246 (s, 6D, 522 &, 110, 68-7.0 (m, 1 1D, 7.2-7.6 (m. 51D, 7.67 @d. 1 V. 6.8 @ 11D,

435
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[ 0285] Formul ati on exanple 4 G anule The conpound according to the
present invention5 parts Cay73 parts 20Bentonite20 parts Sodi um

di octyl sul fo succinatel part Potassium phosphatel part The
above were well pulverized, mxed, andi2el!l kneaded with an addition
of water, followed by granulating and drying to obtain granule with
5% active ingredient. 25[0286] 123 FOF,Jgngqgou on exarrpl e 5 Suspension
The conpoures@R&eottitg—to—the esent—fiyent] ofrto—parts
Pol yoxy et hyt-Be Iy A 11aek HaT canare s ST Ek S Y P
5G ycer i nelt0 PaATT 8¢ FAAGARNS. agm>mmam
above wer e m Eed?amd Nﬂvzmba\/(enrat-!zeeb (t;nrntkD I?4m—h\e?(na31ﬁ|86$fe 1t aet er

-+
@
e

becones equalHSto -
10% act i ver :
Wat er - di spler $4?bl ’ 2 0 6’t%e |C1)Fﬂé73
i nventi on4Q0 Q@ T4 a}qisﬁasuaramsa B a9 SHou g z}bllsomqbdeﬂx)aaoa:rdhw t5SadHyums
al kyl benzepne ﬁdh&ﬂéﬂ;ﬁ&ﬂMJﬂﬁmm dﬁHlldnln qulfonate 8 parts

o7 (tt1H3' 72—

4 (g okl 2 Taiad Gy RS
For mal dehydey , ,cétggna},m - s 1 IR
parts The iasere W eHi5etie 57267 O31Yed5 i 119
a sui t abl e anmu 38X, 3Mel 1€ 1, B CK O NHWW@B'%HW—DEGO—D%%M—@W&W?M(m

shape. The cf4y SH@aED'Fed:I hﬂtﬁ@ﬂIdaJIH) 20 was_granul at ed and dri ed to obtaih

wat er - di sp , 28 0mA R 68 Ol . 783 2.8 @ nom i _

(Bi ol ogi caf

seedl i ngs growT1Es & GV 2BOESH, N6 &, Tl P -7 45ah s saateity, oS L0 4 teaf

base), the[ efmsl S[1GR &4, 5PEE0 6N PAHTED (A.GEDT - TH (G HL e (P16 e et @, 1),

invention wth E Ol {eebt), m%@@dﬁéhﬁ-@ %f‘%i)?ﬁd&ﬁﬂh@ﬂﬁ&afﬁ@ﬁsw @?ﬁﬁiwﬂ
cabsb

sprayed. A P e CHatn S D e b e o0 o2 88 §rife
m
of appl e Shababoplol L R | e T R G S

held for 2 VEEKS |1I(saﬁl-|}@@@’dsai-i) zu@mmw Az, gm mmﬂ mtzxas(tvm ﬁsﬂ(ucgm}
and dar knelss~bei [Rop- ; ,

det er ni ned by_sco&SESi

e
Ik
| eaves w t p—that "3'.5 ‘ FREHILHTE L ENE R SERNTES Vi & IO
§-125¢n), 3 2, A " Bhon oY 6 Es i
Nunbers 3, | 6597, |18y s 20 114 315,1% P ) S AL
24, 25, 26| ﬁ%, 29?4(0!3@-1)134.-1953@1,4%84?6(8&;-1) :8@&3—7)423&,1!—4(555@&,1H)4879—643¢(m
45, 46, 48| 49 |5 1054 5 (ng
control testnaf Hi Spit- 'gy oy _
t he conpou VEEd, 7, wwwmu 02RE @ 7 :
test was clr Fifed|ssas, 1HD6!dﬂli)Oﬂﬁdr$(dr1eﬂﬂe$®ﬁﬂ-lEBl1d(W1HD:OFT'DOUhd Nurrbers
67, 68, 70, 73, 74, 75, 76, 77, 78, 79, 80, 82, 83, 84, 85, 86, 87,
88, 89, 90, 91, (%%0]93 94, 95, 96, 97, 98, 100, 101, 102, 103, 104,
105, 106, 107, E. 109, 110, 111, 113, 114, 115, 116, 117, 118,

119, 120, 121, 122, 123, 124, 125, 126,




127,
142,
158,
172,
185,
200,

128, 131, 132, 133, 134, 135, 136, 137, 138, 139, 140, 141,
143, 144, 145, 146, 147, 148, 149, 150, 151, 15 152, 156, 157,
159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171,
173, 174, 175, 176, 177, 178, 1721 180, 181, 182, 183, 184,
186, 187, 188, 190, 192, 193, 194, 195, 196, 197, 198, 199,

Table 41

LBI’?JJOUHG 1 H“NMR
1.59 @, 3H), 1.65-1.94 {m, 4H), 274 (t, 2H), 2.90 (t, 2H), 327 (5, 3H), 480 (g 1H), 6.62 (d, 1H),

610 s 84 <dd 1H), 689 (0, 1H), 7.14-7.22 {m, 11D, 841 (d.1 HD.
265 @, 31, 6.65 @, 11, 8.02 & 1FD, 7.21 (4, 11, 7.27-7.35 (m. 11D, 7.61 @, 1F), 7.69 @, 11D,
U a3 1y
1g | 177 0.650,476 @, 19,657 (@, 11, 686 (o, 1F), 708716 (m, 11, 7.20 <3, 17D, 761 @, 11,
769 (d, 1H). 8.44 (&, 11D,
g 117,61, 153G, 6M, 202 G, 3, 262 G, 219, 3.41 G, 110, 5.48 &, 210, 6,70, 11D, 691

1H), 6:52-715 (m, 2H), 7.42 dd, 1H), 7.65 (d, t H.

b1 4 1.67 |, 3H, 275 @d, 1 H),5.31-5.41 (m, 1H), 656 d, 1H), 6.687 {m, 1H, 712-7.21 (m, 2H), 7.61
d,1H), 767 i, 1H), 842 d, 1+
1.59 (, 3H), 3.28 (s, 3H), 4.93 (g, 1H), 665 (, 1H), 690 (t, 1 H), 7.07-7.25 (m, 2H), 758 {d, tH),

615 |64 (. 1H), B.41 (d, 1H)

1o |1:06 & 9H),1.75 @, 3,493 &, 11, 654 @, 169, 664 @, 11, 7.07-712 (m, 17D, 713 @, 16D,
761 (d, 1H), 7.75 (d, 1H), 8.45 (. 1 1,

1o [1.50Cs, BH, 1.67 (&, 3H, 1.81~1 67 Cm, 41D, 280 (m, 21, 287 m, 219, 5.90 &1 1D, 718-7.37 (m,

3H), 7.72 {m, 1H), 855(d, 1H}

k20 H.52(s, 3H) 158 (& 3H, 588 &, 1H, 7.23-742 (m, 4HD, 762 &, 1H 898 (d, 1H), 8.83 W 1 H.
258 (s, 3H), 2.80 (t, 2H), 407 &, 2H), 4.73 (s, 2H), 665 (d, 1H, 6.91 &, 1H), 697 (d, 1H} 7.28—
7.35(m 1D 8.24 @, 1H).

1.73 4, 6H), 202 (5, 1 H, 3.02 &, 2HD, 407 {t, 2H), 4.73 (s, 2HD, 6.57 d, 1 H), 6.82-6.82 {m, 1H),
6.98 (d, 1H) 710-7.15 (m, 1H, 8.25 W, 1 H.

2630, 31,6600, 1H,6.77 W, 2H), 689 &, 1HD), 7.25-7.32 (m, 1H), 7.62 (@, 1 H), 276 {d, 11D,
816, 11

[0281]
(Formulation)
Examples of the fungicide according to the present invention are shown below,
5 however, adding agents and the addition ratio are not limited to these examples and it is
possible to vary them extensively. Also, parts in formulation examples represent parts
by weight.
[0282]

Formulation example 1 ~ Water-dispersible powder

10 The compound according to the present invention 40 parts
Clay 48 parts
Sodium dioctylsulfo succinate 4 parts
Sodium lignin sulfonate 8 parts

The above were uniformly mixed and finely pulverized to obtain

15  water-dispersible powder with 40% active ingredient.



201, 202, 203, 204, 205, 206, 207, 208, 209, 210, 211, 215, 217,
218, 219, 220, 221, 222, 223, 224, 225, 227, 228, 229, 230, 231, 232,
233, 234, 235, 236, 237, 238, 239, 240, 242, 243, 244, 245, 246,
247, 248, 249, 250, 251, 252, 20 253, PB4, 255, 256, 257, 258, 259,
260, 261, 262, 263, 264, 265, 266, 267, 268, 269, 270, 271, 272,
273, 274, [0283]

Formulation example 2  Emulsion

The compound according to the present invention 10 parts
SORVESSO 200 53 parts
5 Cyclohexanone 26 parts
Potassium dodecylbenzene sulfonate 1 part
Polyoxyethylene alkylallylether 10 parts

The above were mixed and dissolved to obtain an emulsion with 10% active
ingredient.

10 [0284]

Formulation example 3 Powder

The compound according to the present invention 10 parts

Clay 90 parts

The above were uniformly mixed and finely pulverized to obtain powder with
15  10% active ingredient.

[0285]

Formulation example 4 Granule

The compound according to the present invention 5 parts
Clay 73 parts
20 Bentonite 20 parts
Sodium dioctylsulfo succinate 1 part
Potassium phosphate 1 part

The above were well pulverized, mixed, and well kneaded with an addition of
water, followed by granulating and drying to obtain granule with 5% active ingredient.

25 [0286]



276, 277, 278, 279, 280, 281, 283, 284, 285, 288, 289, 290, 291, 292,
293, 294, 295, 296, 297, 298, 299, 300, 306, 308, 309, 310, 311, 314,
315, 316, 317, 318, 319, 320, 321,322, 323, 324, 325, 327, 328, 329,
330, 331,332, 333, 334, 335, 344, 347,123348, 349, 350, 353, 354, 355,
356, 357, 358, 359, 360, 361, 362, 363, 364, 365, 366, 367, 25 368,

369, Formulation example 5  Suspension
The compound according to the present invention 10 parts
Polyoxyethylene alkyallylether 4 parts
Sodium polycarboxylate 2 parts
5 Glycerine 10 parts
Xanthane gum 0.2 parts
Water 73.8 parts

The above were mixed and wet pulverized until the particle diameter becomes
equal to or less than 3 micron to obtain a suspension with 10% active ingredient.
10 [0287]

Formulation example 6 Water-dispersible granule

The compound according to the present invention 40 parts
Clay 36 parts
Potassium chloride 10 parts
15 Sodium alkylbenzene sulfonate 1 part
Sodium lignin sulfonate 8 parts

Formaldehyde condensation product of sodium alkylbenzene sulfonate 5 parts

The above were mixed and finely pulverized, followed by adding a suitable
amount of water and kneading therewith to be in clay shape. The clay shaped material

20 was granulated and dried to obtain water-dispersible granule with 40% active ingredient.

[0288]

(Biological test example 1) Control test of apple scab

To apple seedlings grown in clay pots (Varieties “Ralls Janet”, 3 to 4 leaf base),
the emulsion of the compound according to the present invention with active ingredient

25  of concentration of 100 ppm was sprayed. After being air dried at room temperature, a



370, 371,372, 373, 374, 375, 376, 377, 378, 379, 380, 381, 382, 383,
384, 385, 125 386, 387, 388, 389, 390, 391,392, 393, 394, 395, 396,
397, 398, 399, 400, 402, 403, 404, 406, 407, 408, 409, 410, 411,
412, 413, 414, 416, 417, 418, 419, 42312424, 425, 426, 427, 428,
429, 430,

conidium of apple scab bacteria (Venturia inaqualis) was inoculated, and was held for 2

weeks in a room at 20°C under a high humidity, with light and darkness being repeated
every 12 hours. Controlling effect was determined by comparing the state of the
appearance of lesion on the leaves with that of untreated.
5 To compounds represented by Compound Numbers 3, 6, 7, 8, 10, 11, 12, 14, 15,

16,17, 18, 19, 20, 21, 22, 24, 25, 26, 28, 29, 30, 31, 33, 34, 35, 36, 37, 38, 40, 41, 43, 44,
45, 46, 48, 49, 52, 53, 54, 57, 59, 60, 61, 62, 63, 64, 65 and 66, control test of an apple
scab was carried out.  As a result, all of the compounds showed at least 75% protective
value.

10 Also, the same test was carried out to compounds represented by Compound
Numbers 67, 68, 70, 73, 74, 75, 76, 77, 78, 79, 80, 82, 83, 84, 85, 86, 87, 88, 89, 90, 91,
92, 93, 94, 95, 96, 97, 98, 100, 101, 102, 103, 104, 105, 106, 107, 108, 109, 110, 111, 113,
114, 115, 116, 117, 118, 119, 120, 121, 122, 123, 124, 125, 126, 127, 128, 131, 132, 133,
134, 135, 136, 137, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147, 148, 149, 150, 151,

15 152,156, 157,158, 159, 160, 161, 162, 163, 164, 165, 166, 167, 168, 169, 170, 171, 172,
173, 174,175,176, 177, 178, 179, 180, 181, 182, 183, 184, 185, 186, 187, 188, 190, 192,
193, 194, 195, 196, 197, 198, 199, 200, 201, 202, 203, 204, 205, 206, 207, 208, 209, 210,
211, 215,217, 218, 219, 220, 221, 222,223, 224, 225, 227, 228, 229, 230, 231, 232, 233,
234,235, 236, 237, 238, 239, 240, 242, 243, 244, 245, 246, 247, 248, 249, 250, 251, 252,

20 253,254, 255,256,257,258,259, 260, 261, 262, 263, 264, 265, 266, 267, 268, 269, 270,
271,272,273,274,276, 277, 278, 279, 280, 281, 283, 284, 285, 288, 289, 290, 291, 292,
293, 294, 295, 296, 297, 298, 299, 300, 306, 308, 309, 310, 311,314, 315, 316, 317, 318,
319, 320, 321,322, 323, 324, 325, 327, 328, 329, 330, 331,332, 333, 334, 335, 344, 347,
348, 349, 350, 353, 354, 355, 356, 357, 358, 359, 360, 361,362, 363, 364, 365, 366, 367,

25 368, 369,370,371,372, 373, 374, 375, 376, 377, 378, 379, 380, 381,382, 383, 384, 385,



431, 432, 433, 434, 435, 437, 439, 440, 441, 442, 443, 445, a-2, a-3,
a-4, a-5, a-6, a-7, a-8, a-9, a-10, b-1, b-2, b-3, b-4, b-5, b-6,
b-7, b-8, b-9, b-10, b-11, b-12, 5 b-13, b-14, b-15, b-16, b-17,
b-20, b-22, b-23, b-24, c¢c-2, c-3, c-4,1%-5, d-5, and d-6. As a
result, all of the conmpounds showed at | east 75@%%rotective val ue.

[0289] (BB#,3§YcHI8, BESB398xHpIoE, 2Rt 3 896r398udUWhBEP. PPafO3EP4

To cucunber seedlings grown in clay pots (Varieties "Cucum s sativus
L.", 10 cébg;l48d0t08hasE 101414, €133 0H 40416, Hé7.caRpbdiihd2acldr 1 g26,0127,
the present invention with active ingredient of concentration of 100

ppm was sprsvied. 430 4er, d3ei 433, 434, 495 £, 419, Y041 SNPE KA W48, a2, a-3, a-4,
coni di um suspensi on of cucunber gray nold bacteria (Bot ryti s cinerea)

vas drOpV“a-%eﬁ:%%‘?Ué—%t £9,a-?6,g06%§2 -B?o-ﬁﬂ?-fiﬁb-‘é?ﬂ-sl ia-g,eﬁ-a?:dﬂ—.rl@, 6-‘?8{/‘3-%,

20C under &’ hunmi di'ty. ntrollihg effect’ wa tefmnéd

conparj ng, t t f e f,lesion on the, l.eaves w th
Char ot | dhtctaad-15b-16. VP SEAEEEHERR, Bt 831 63 B9 Corboutt Kb
10, 11, 12, 15, 18, 19, 22, 26, 29, 30, 31,33, 34, 35, 36, 37, 38,
42, 43, saresuly, allef thegompounds shovepy at deast 7396 prosedtiveraliecycunber gray
nold was carried out. As a result, all of the conmpounds showed at

| east 75% pr ot el®2BYe val ue. 20 25 Al so, the sane test was
Nunbers 67, 73, 75, 76, 77, 80, 100, 101, 102, 104, 106, 107, 123,

124, 125, 126, HdlogitdBesteddmplkdy, 150Cohbdl teskDZ cudddher grdy mdidl, 172,
173, 174, 175, out to conpounds represented by Conmpound 83, 86, 88,

89, 90, 92, 93, Tdducufier %dlil%:?sigr%n ir?glay %3@1(V§r;éﬁes td3oundid dativhd 3.7, 116,
117, 118, 119, 122, 138, 139, 140, 141," 142, 143, 144, 145, 146, 147,

L5155 e end i Ol i R G b i 4
156, 157, ac]fizg ’inger ient of co&czegtrat}c?nzéf 1]0%7p’pm1\?v§é sp]i‘e?yge’d. After being air dried at
room temperature, a conidium suspension of cucumber gray mold bacteria {Botrytis
cinerea) was dropwise inoculated, and was held for 4 days in a dark room at 20°C under
a high humidity. Controlling effect was determined by comparing the state of the
15  appearance of lesion on the leaves with that of untreated.
To compounds represented by Compound Numbers 10, 11, 12, 15, 18, 19, 22, 26,
29, 30, 31,33, 34, 35, 36, 37, 38, 42, 43, 44, 48, 49, 54, 57, and 59, control test of a
cucumber gray mold was carried out.  As a result, all of the compounds showed at least
75% protective value.
20 Also, the same test was carried out to compounds represented by Compound
Numbers 67, 73, 75, 76, 77, 80, 81, 82, 83, 86, 88, 89, 90, 92, 93, 94, 95, 96, 97, 98, 99,
100, 101, 102, 104, 106, 107, 108, 109, 110, 111, 113, 114, 115, 116, 117, 118, 119, 122,
123, 124, 125, 126, 127, 128, 133, 134, 138, 139, 140, 141, 142, 143, 144, 145, 146, 147,

148, 149, 150, 151, 152, 153, 156, 157, 158, 159, 160, 162, 163, 164, 166, 167, 168, 169,

25 170, 171, 172, 173, 174, 175, 176, 177, 178, 179, 180, 181, 183, 184, 185, 186, 187, 188,



200,
227,
241,
254,
267,

201,
228,
242,
255,
268,

10

15

20

25

202, 203, 205, 208, 209, 210, 219, 220, 221, 222, 223, 225,
229, 230, 231, 232, 233, 234, 235, 236, 237, 238, 239, 240,
243, 244, 245, 246, 247, 248, 249, 250, 251, 252, 253,
256, 257, 258, 259, 260, 2611262, 263, 264, 265, 266,

269, 270, 271, 272, 274,
192, 197, 198, 199, 200, 201, 202, 203, 205, 208, 209, 210, 219, 220, 221, 222, 223, 225,

227,228,229, 230, 231, 232, 233, 234, 235, 236, 237, 238, 239, 240, 241, 242, 243, 244,
245, 246, 247, 248, 249, 250, 251, 252, 253, 254, 255, 256, 257, 258, 259, 260, 261, 262,
263, 264, 265, 266, 267, 268, 269, 270, 271, 272, 274, 275, 278, 281, 284, 285, 291, 292,
293, 295, 296, 297, 298, 299, 308, 309, 310, 311,314, 315, 316, 317, 318, 319, 323, 324,
325, 326, 327, 328, 332, 333, 338, 340, 344, 348, 353, 355, 359, 360, 361,363, 364, 365,
371, 375,376,377, 378, 379, 380, 381, 382, 386, 391, 392, 393, 395, 397, 398, 399, 402,
403, 405, 406, 412, 414, 416, 417, 418, 423, 424, 425, 426, 427, 428, 429, 431, 432, 433,
434, 435, 436, 437, 439, 440, 441, 442, 444, a-2, a-5, a-6, a-7, a-8, a-10, b-1, b-2, b-3,
b-7,b-8, b-12, b-16, ¢c-3, and c-4. As aresult, all of the compounds showed at least
75% protective value.

[0290]

(Biological test example 3) Submerged application test of rice neck rot

Rice seedlings were grown in pots where commercially available hilling is in a
submerged condition (Varieties “koshihikari”, 1 leaf base), and the emulsion of the
compound according to the present invention with active ingredient of concentration of
400 ppm was drip treated to the surface of the water. After 2 days, a conidium
suspension of rice neck rot bacteria (Magnaporthe grisea) was spray inoculated, was held
for 2 days in a dark room at 25°C under a high humidity, and then was held for 8 days in
aroom at 25°C, with light and darkness being repeated in every 12 hours. Controlling
effect was decided by the following grades after comparing the state of the appearance of
lesion on the leaves with that of untreated.

A (at least 60% protective value)

B (at least 40% but less than 60% protective value)

As aresult of the present test, the controlling effect of the following compounds



275,
308,
327,
364,
392,

278,
309,
328,
365,
393,

10

15

20

25

281, 284, 285, 291, 292, 5 293, 295, 296, 297, 298, 299,
310, 311, 314, 315, 316, 317, 318, 319, 323, 324, 325, 326,
332, 333, 338, 340, 344, 348, 353, 355, 359, 360, 361, 363,
371, 375, 376, 377, 378, 37@7 380, 381, 382, 386, 391,
395, 397, 398, 399, 402, 403, 405, 406, 412,

was evaluated as A.

Compound Number : 5, 20, 21, 23, 25, 28, 32, 33, 34, 36, 37, 38, 43, 44, 48, 58,
66, 70, 71, 73, 78, 84, 85, 88, 89, 90, 106, 107, 227, 228, 234, 236, 260, 262, 348, 353,
356, 358, 375, 376, 401, 402, a-6

Also, the controlling effect of the following compounds was evaluated as B.

Compound Number: 1, 3, 7, 12, 13, 22, 46, 54, 55, 75, 95, 98, 139, 151, 261,
359, 360, b-1

[0291]

(Biological test example 4) Submerged application test of rice neck rot

Rice seedlings were grown in pots where commercially available hilling is in a
submerged condition (Varieties “koshihikari”, 1 leaf base), and the emulsion of the
compound according to the present invention with active ingredient of concentration of
400 ppm was drip treated to the surface of the water.  After 14 days, a conidium
suspension of rice neck rot bacteria (Magnaporthe grisea) was spray inoculated, was held
for 2 days in a dark room at 25°C under a high humidity, and then was held for § days in
aroom at 25°C, with light and darkness being repeated in every 12 hours. Controlling
effect was decided by the following grades after comparing the state of the appearance of
lesion on the leaves with that of untreated.

A (at least 60% protective value)

B (at least 40% but less than 60% protective value)

As a result of the present test, the controlling effect of the following compounds
was evaluated as A.

Compound Number: 21, 36, 37, 38, 43, 44, 48, 84, 88, 89, 95, 106, 109, 125,
262, 266, 267, 292, 350, 375, a-6

Also, the controlling effect of the following compound was evaluated as B.



414, 416, 417, 418, 423, 424, 425, 426, 427, 428, 429, 431, 432, 433,
434, 435, 436, 437, 439, 440, 441, 442, 444, a-2, a-5, a-6, a-7, a-8,
a-10, b-1, b-2, b-3, 10 b-7, b-8, b-12, b-16, c-3, and c-4. As a
result, all of the conmpounds showed atjijgeast 75% protective val ue.

[ 0290] (Biological test exanple 3)Subnerged application test of rice
neck rot Ri ce s€enipomgsNwaber: @2®wn in pots where commercially
available hilling is in a 15subnerged condition (Varieties

"koshi hikari", foobepf base), and the enulsion of the conmpound
according to the present invention with active ingredi ent of

concentration ofg: %icgp@tvggﬁngg @ut reatggdy {rgafntng& t'éé{r&@ﬁ&m%erm

wat er. After 2 days,” a coni spensi on rice neck rot bacteria

(Magnaport he gri.sea), was ay .i nocul at.ed,.was ,held for 2 days in a
dark room at 25@u SSed;RB#W?ﬁi ﬁl“f"ﬁ?}‘s éﬁﬂ’”tgﬁ’eﬁ Rt 8% ucﬁ“@ﬁﬁ/s
in 20 a roomat 25C, wth Iight and darkness being repeated in every
12 houd s. Wik hegtenia (Fugaram exyspaasmFewe deaen yithibe egplsuwm of gheysomereand
after conparing the state of the appearance of |esion on the | eaves
wi t h t hat acdording teethe @cesert ifrentibe &s0bt6iDAhpsestiecantaipingdl gley a®iveangredignt:
40% but | ess than 60% protective value) 25As a result of the present
test, theTgaeBéddshckd\@vriifaatafief3 vieks eddtRNingfenpasdesmidelbyas

eval uated as A Compound Nunmber : 5, 20, 21, 23, 25, 28,
comparing the degree of disease occurrence with that of untreated.
As a result, the following compounds showed an excellent protective value of at
10 least 75%.
Compound Number: 18, 36, 37, 43, 44, 48, 77, 81, 83, 88, 92, 94, 100, 103, 109,
126, 225, 227, 228, 234, 235, 241, 242, 243, 244, 252, 258, 2606, 268, 298, 395, 397, 425,
435, a-6, a-7, a-8, b-8, b-12, c-4
[0293]
15 (Biological test example 6) Seed treatment test of cucumber wilt
Cucumber seeds (Varieties “Cucumis sativus L.””) were treated with the emulsion
of the compound according to the present invention to obtain the seeds containing 1 g/kg
active ingredient. The seeds were sowed in soil contaminated by cucumber wilt
bacteria (Fusarium oxysporum) and, after 3 weeks, controlling effect was determined by
20  comparing the degree of disease occurrence with that of untreated.
As a result, the following compounds showed an excellent protective value of at
least 75%.
Compound Number: 17, 18, 31, 33, 34, 35, 36, 37, 43, 86, 88, 96, 97, 100, 109,

227,232, 239, 242, 243, 244, 262, 265, 268, 295, 296, 375, 428, a-7, b-1



32, 33, 34, 36, 37, 38, 43, 44, 48, 58, 66, 70, 71, 73, 78, 84, 85,
88, 89, 90, 106, 107, 227, 228, 234, 236, 260, 262, 348, 353, 356,
358, 375, 376, 401, 402, a-6 5Also, the controlling effect of the
fol |l owi ng conpounds was eval uated as B29 Conpound Nunber: 1, 3,
7, 12, 13, 22, 46, 54, 55, 75, 95, 98, 139, 151, 261, 359, 360, b-1
[0291] (Biological test exanple 4)SubhdIgded application test of rice
neck rot 10Ri ce seedlings were grown in pots where commercially
available hilling is in a submerged condition (Varieties

"koshi hikari", 1 |leaf base), and the enulsion of the conpound

accordi ngyto thg nRfERERbniaNETh&BclcRoAPblErehbRIERED BY Forlula (I):
concentration of 4dg§pgﬁ1masﬁ%rip t%%ate%ﬁto tﬁg surfagg of thg)
water. After 14 days, a conidi um suspension of rice neck rot bacteria
(Magnaporthe grisea) was spray i Qaplated, was held 15 for 2 days in
a dark room at 25C under a hi umdity, and then was held for 8
days in a roomat 25C, wthAightsand darkness being repeated in
every 12 hours. Controlling effect}was decided by the follow ng
grades after conparing the\state of the appearance of |esion on the

| eaves with that of untreated. A.Z.at |east 60% protective value) 20B

7

(at |l east 40% but | ess_than 6 profectiv As a result
of the present tegt,sths aqtrﬁ)ling effegEaﬁbﬂﬁh%(;zllomjng
conpounds was_svdl uat ed § X Compound Nunmber: 21, 36, 37, 38,
43, 44, 48, &ilm 05, 106, 109, 125, 262, 266, 267, 292, 350,
375, a-6 25Also, tN ot rdlling effect of the foll owi ng conpound was
eval uated as B. 128 Conpound Nunber: 236 [0292] (Biol ogical test
exanpl e 5)Seed treatnment test of cucunber wilt Cucunber seeds
(Variegies "Cucymi.s.: [ (T ] £
bacte?%a (Fusar'uﬁ%%@@gg%gﬁﬁ$(l $28$%%%%2§5§ﬁ%ﬁ*?%gﬁgﬁﬁfg¥gﬁﬂ%fg?he
conmpound accordi to.the sent .invention to obtain the seeds
cont ai ni n&nsilgﬁtﬂlitggéfli?‘i‘t{?g“it%&@@ia@ﬂtg.rou?hgr SEEHS ¥ fPe sowed and after 3
weeks, controlling effect was determ ned by conparing the degree of
di sease occur r efc® Ry gagh indgpensieniliy fapeaserss a hxdrogen atog), gn upsibsiityted s ng
conmpounds showed an excel |l ent protective value of at 10l east 75%
Conpound dubshered Q& ali8@ gr@ip, ad Bnsubdtitued or FhstiBited €35 alBdyyl gupQan 100,
103, 109, 126, 225, 227, 228, 234, 235, 241, 242, 243, 244, 252, 258,

unsubstituted or substituted C,.5 alkynyl group, an unsubstituted or substituted Cs.g

10 cycloalkyl group, an unsubstituted or substituted Cs_g cycloalkenyl group, an
unsubstituted or substituted Cq.1o aryl group, an unsubstituted or substituted heterocyclic
group, an unsubstituted or substituted C;.3 acyl group, an unsubstituted or substituted
(1-imino)C;.g alkyl group, an unsubstituted or substituted carboxyl group, an
unsubstituted or substituted carbamoyl group, an unsubstituted or substituted hydroxyl

15  group, an unsubstituted or substituted amino group, an unsubstituted or substituted
mercapto group, a substituted sulfonyl group, a halogeno group, a cyano group, or a nitro
group;

excepting in which: R' to R? are all hydrogen atoms; R! to R? are all

unsubstituted C,.g alkyl groups; any one of R' to R? is a hydrogen atom and the



266, 268, 298, 395, 397, 425, 435, a-6, a-7, a-8, b-8, b-12, c-4

[ 0293] 15(Bi ol ogical test exanple 6)Seed treatnent test of cucunber
Wt Cucunber seeds (Varieties "Cucum s sativus L.") were
treated with the emul sion of the conpowpid according to the present
invention to obtain the seeds containing 1 g/kg active ingrledi nt.
The seedsremmizing dwe dre botls ondubstinted i n atkodi gtopps; vod drgrongiof R baB1 tsrana
(Fusarium oxysporum and, after 3 weeks, controlling effect was

det er m negdnfipst2Qted @RAMYD @rdupend g 1eMabiingivacas doddodisgenaemg; t h t hat
of untreated. As a result, the follow ng conpounds showed an

excel | ent prot egl LyerYallee Mindl tol (625 n ARYbsEHARAN REHMTRLS 1017, 18,
31, 33, 34, 35, 36, 37, 43,786, 88, 96, 97, 100, 109, 227, 232, 239,
242, 243, ,244, 262, 265, 268, 2 296 75, 428, a-7, b-1 129

CLAI M5 1. Amhbg Hg%d’ﬁf%?%%_’ﬁ%&éﬁ?f i compound represented by
Formula (I): S(wherein, in Formula (1), R represents a grou
represknt ed by RRreRpaents ahydiesematom ertandingpbstitied on sybgiifuied Cre aﬁ%@ﬂ
group, or a cyano group; Rl to R3 each independently represents a
hydr ogen giompy an unsubstituted or substituted Cl1.8 al kyl group, an
unsubstituted or substituted C24 al kenyl group, an unsubstituted or
substituted C2_R8° alkasaitks adiy@iéRen adnHolSdatfhisdhael 6f subsirsied Q) tky{34
10cycl oal kyl group, an unsubstituted or substituted C44 cycl oal kenyl
group, angtbqlgubstitut ed or substituted C6_10 aryl group, an
unsubstitated or substituted heterocyclic group, an unsubstituted or
substituted Cl1_8, acyl group, an.unsubstit.uted or substituted .
(1ot noy a1._8 arkipiesedng SunBRioF ettt e R &R n Bt Cunspstyted
group, an unsubstituted or substituted carbanoyl group, an

unsubs® i t ot adpsbiuted (el 2EPPhy dr oxyl 15group, an unsubstituted or
substituted am no group, an unsubstituted or substituted nercapto
group, a subst iR'aeklislehéraiently wpraspnts an hadubgtitntedgr sulpstitided GCanakyr rapp,
or a nitro group; excepting in which: RL to R3 are all

hydr ogen ah afidubstitbtei@r BobstiiedCh ¢ R $touplirednsUbstButel oy bulgtituigisC, any
one of Rl to R3 is a hydrogen atomand the 130 remaining two are

bot h unsuglt%ﬁg@ga,Qﬁuﬁs@shmked%@umme@ e, 5 BoARA BbupRhn hgstuﬁaimd@a

unsubsti t al kyl group and the remaining two are b

hydr ogen at,ons; I [0l t

unsubst i t & g& figd (s:‘t]%%’felﬁfall}feg gl g% uﬁ,?ﬁg% ﬁ%ﬂﬁggﬁidgmrsgﬁégtgﬁ%? %?6'60 7 Foge a0
RaRbC=, or 5Ra . represents a hydrogen atom or an unsubstituted,ar
bt 13 ut BBVER Ity Py i POGOR SIS0 45 4Pt DR S BAARG G acy
unsubstituted or substituted G _g al kyl group; R .

r epr esent Sro, YneyLstitetgd ey Slthtl@gﬂé‘s(tl iR 1-h Gy bseprp.ggmgubsgfutedor
unsubstituted 10or substituted Cl-8 al kyl group; R4 each

i ndependentsyititeheaebend groap, amsisbdtitttad edsubstisitaostaitiantogti gGpSaral kyl
group, an unsubstituted or substituted C2.g al kenyl group, an

unsubst i t yhambhs@iuteUR Stibdiinitedihfefodyl B dp)ih uisu@sRuted dr Yilstinaéd iinegreup,
substituted C3.8 cycl oal kyl group, an unsubstituted or substituted

C4-8 cycl : : It L
S e R TR B B e R
unsubé{)itut ed or substituted. Cl4 acyl group, an unsubstituted or
subst FY ut 8PUP12 PYANSST U L7 K3IC &P®ip, an unsubstituted or substituted
carboxyl group, an unsubstituted Qr substjtuted carbanoyl group, an
unsubstituted oft ERISEHE &PWALERA R0 15bEEScRA Uistibst i t uted or
substituted am no group, an unsubstituted or substituted nmercapto
group, a substiRUtact isslepéraiently tapoespyts an asubgbited2e sybstitysed 1-¢ gldlbgroup,
group, or a nitro group; mrepresents a nunber of R4 and is an

i nt eger ofhn@néudbshituted or subdtutedCh; hikeSN RPN Yndudptatd Rk suldtituted Ca.g
unsubstituted or substituted Cl-5 al kyl group; an unsubstituted or

alkynyl group, an unsubstituted or substituted Cs.g cycloalkyl group, an unsubstituted or

25  substituted C4.5 cycloalkenyl group, an unsubstituted or substituted Cq.10 aryl group, an



25substituted Cekg cycl oal kenyl group, an unsubstituted or
substituted C6_10 aryl group, an 131 unsubstituted or substituted
het erocyclic group, an unsubstituted or substituted Cl1_8 acyl group,
an unsubstituted or substituted (1-im¥d)C _8 al kyl group, an
unsubstituted or substituted carboxyl group, an unsubstituted or
subst i t ut Brsubgitpigaey Fubytigs hesgroeiediaseaups et wrepubstityigh of pubstibiedfydrasxl|
group, an unsubstituted or substituted am no group, 5an unsubstituted
or subst i gnobpchnmersclagituied)oosubstitated | bsmirtoldE edalkyll grauyy lan gnostituged or

hal ogeno group, a cyno group, or a nitro group; n represents a nunber

of RS andsibstiffed AHRBOT grdhip,inh@is@stituted or su_Bﬁcht@ﬂ@a@EmBZl group)and any
one of R5 may be joined to forman unsubstituted or substituted 5- to

8- menbere Walak ' S | = : r j
or a5t nbuicd U RRRASAR RO stopl h s RHRAER B SR AR HRE,
by R3; or.a.benzene rjng when R is an un sfituted or

oubst 11t B RER F Mehshtle el grdiegf stpTtted sdtshf pfip. aeinesn,
5- to 7-nenbered hydrocarbon ring or a 5- to 7-nenbered heterocyclic
ring; 15XSHOBPrESERIBOHNR ObX PHENSTAYBM a sul fur atom a sul fenyl group,
a sul fonyl group, an unsubstituted or substituted carbon atom or an
unsubstit uted on repuissits aumedenot Rogelis an onegeYof @y Bsents a car bon
atomor a nitrogen atom and Z represents a carbon atomor a nitrogen
atom), 20 or a gsBldneldf® @OR’ at B0 IR’ derydrRipidrd b for@raais?bsAtuted or
ni t rogen-cont ai ni ng heterocyclic conpound represented by Formul a

(I'1):  13dihgtituted 5- to SWHGHBE rih Formula (11), each of R R4, R5, n,
D, X, Y, and Z represents the sanme meaning as those in Formula (1) of
d ai ; and m ,represen r.of R4 [ int e f to
5 5br 2 sal ATHRFEERT B, hRE vt RBn e p ol g erch

ni trogen-contai njng heterocyclic conpoung.r esent ed by For.nul
(111): niheterocyclicring when Riq 3o rt“rnre%ewe&@wﬁ?ﬁ’{ R %; |°F?Pe%%f&?ﬁ rig Whon By,
R5, m and X represents the same 10 neaning as those in Forrmula (11)
of d ai m B;anamgubstituteoresybsittated Caundeh ZroPP RS2 BYAIOIZEOWM | nt eger of 0
to 4), or a salt thereof, or N-oxide conpound thereof 4.An

agricul tural fuDgemesatscodyoi7snagberad hpdroearboweng oga Sdiochtnemberel east
one 133 salt thereof, and the N-oxide conpound thereof, of any one
of C ai MBhékeroByadic rngAn i nternedi ate product of the

ni trogen-cont ai ni ng het er ocyclic conpound represented by Fornmula (1),

the spjt ther eoﬁ(g@&ése@&%n%x@é{e&'&oﬁp g?l?[w%t(%]lﬂ,eg ﬁ]@ifenylo%'o al smfénylgr&ﬁ;,

i nternedi ate pro el ng ected fromthe group’ consi'sting o
8-fl uoro- 3-hyd i nol.i 7, 8-difl uoro-3-hydr. ui nol i.n .
7 it 1y ErRTE of SeisRaed s A R e AR trosen
and 7, 8-di fl uoro-3-hydroxy-2-net hyl qui nol i ne.
atom;
Y represents a carbon atom or a nitrogen atom; and

Z represents a carbon atom or a nitrogen atom),

20 or a salt thereof, or an N-oxide compound thereof.

2. A nitrogen-containing heterocyclic compound represented by Formula (II):
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g Formula (11)

(wherein, in Formula (II), each of R, R4, RS, n, D, X, Y, and Z represents the
same meaning as those in Formula (I) of Claim 1; and
m1 represents a number of R* and is an integer of 0 to 6),

5  orasalt thereof, or an N-oxide compound thereof.

3. A nitrogen-containing heterocyclic compound represented by Formula (III):
R )t
gl
| e Formula (I1I)
R
X
~ o
o LT
o Nf,ﬂ’/

(wherein, in Formula (III), each of R, R*, R®, m1 and X represents the same
10 meaning as those in Formula (IT} of Claim 2; and
nl represents a number of R’ and is an integer of 0 to 4),

or a salt thereof, or N-oxide compound thereof.

4. An agricultural fungicide comprising, as an active ingredient, at least one

15 selected from the group consisting of the nitrogen-containing heterocyclic compound, the
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salt thereof, and the N-oxide compound thercof, of any one of Claims 1 to 3.

5. An intermediate product of the nitrogen-containing heterocyclic compound
represented by Formula (I), the salt thereof, or the N-oxide compound thereof, of Claim 1,
the intermediate product being selected from the group consisting of
8-fluoro-3-hydroxyquinoline, 7,8-difluoro-3-hydroxyquinoline,
7,8-difluoro-3-iodoquinoline, §-fluoro-3-hydroxy-2-methylquinoline, and

7,8-difluoro-3-hydroxy-2-methylquinoline.



