[Document name]SPECIFICATION [Title of the invention] Process for
production of 1-substituted-2-mridone-3-carboxylic acid derivative
[Technical fieldl [0001] The present invention relates to a
2-pyridone-3-earbamoyl derivatives having excellent cannabinoid receptor
(Rrgoniseaetivity, and ThpshtaHtAdtEMediates thereof. [Background art}
(Hgeobihe invpatont Hesarndtar Bt P @édcrithetigpd-2-pyridone-3-carboxylic acid
deviggidone-3-carbamoyl derivatives have excellent cannahinoid receptor
{%ﬁis@é&]r@ity and are useful for allergic diseases. Patent document 3
[¥s¢ribes that 2-pyridone-3-carbamoyl derivatives have 5-HT4 receptor
agonistcuiAtyr Patentigoeeitents 1 1003 ieseribersbprove ssfoppredieing
eacqﬂgatw%%rta@éwe%sm%ﬁeaz%a?b%tw@ae@dwam Witk §dagges thereof.
UsFereamcintérmediate in production of a 2.pyridone-3-carbamoyi
¥k ative, and a process for producing a 2-pyridone-3-carbarnoyl
derivatizéeRbffcthacittetPRuiate sHEwEvar Atars i arorhaary! dervatives have
mr&maﬁéw@rﬁ%éaer@ﬁorrér@ramﬁﬂﬁwﬁbpéﬁa%ranlreﬁléﬁt]aﬁﬂﬁ@ma diseases. Patent
degtAsBURdERAPRIgH TURP PR derlment IE TS HHetiona PUBlcmstorior agonist
aRf 621 5854 B pArHPIIEE [PerteaseiimeaieggshierRetealePublication
- INBP008B/MS PYBIsamprlEb TRt At A GE It inandREFaBlicdgeRediate in
PRAGSO05/0732 23 isiTphiet [BTRETOSEFE B therifve mipisF iito Brefitebe
2SREsy R PRVt BT 10D #‘ om {hisniTaH et bfipEcTveRtisn ifor room for
gmwesﬂwé RAACEGHYEFRHP pFD CRSRHAT DR iRy e & compound with high purity.
%??Fo‘%fﬁé%}&%&bamo I derivative having cannabinoid receptor agonist
act|V|tyIar?6I‘a‘tio’st}b%tﬁﬁféHOQ DyriFGhe s eamistic acid derivative which
%‘aﬁ?trﬁffo‘ﬂ&% fitermediate thereofetheans for solving the problem]
0004 If‘temaltr‘f’ﬂgh%]tltl’?éselp\tﬂﬁ&o RESTrESRHEIVENntors made diligent
[Efrts7s SaABting process for producing a 2-pyridone-3-carbamoyl
derlvatt@éeh%’t}iﬁﬂaefé@ﬁéﬁ?%‘a aﬁ?%ﬂ?‘?’%%%pf’ot‘%ﬁmst activity, and a
1-substituted-2-pyridone-3-carboxylic acid derivative which is an important
R A a i e IR PRI B simple 'and convenient manner with high yield
[Eﬁ?}) SigH b tﬁl"ﬁﬁ’d@‘sﬁhe MYERARIS, the present invention relates to 1) a
Bpgééss for producing a compaound represented by general formula (II):
Chemﬂéan%wmrét RA RICNE * P RIFRBIBEE aikyl which Ry pePr producing
%ar%ﬁt B Wit 8 FIGH.PEREAVE SUbSHREE, SIRKHYFGRICH e pbectcy and 2
B‘%% eae it A RO SRR S HTERE BFalY Ry T R TR Hentermediate

betituted wrth a non-reactive substituent; R2 and H3 each independently

pres nt a a k ong/allzl or alkyloxy; or R2 and R3 taken together with
@ 3]6%58 bon atom may form cycloalkerie; and R4 represents a
g n at drox rlsm Ste A and St p AI
dro ?zm gt of ¥s trg rese mve orsa ormu ound process
ﬁ%‘o u(i& el"l a% % 1nlg| Xced?/ I}%a 1n01 1ecept01
%r%fmséd;%%ﬁtlrj: 1a er o%elsneg S1 % ?ne co ve X;t érizlr? emé{ 1 ﬁa?lh h
Y0 LEH HhydrofySate of e Compound represehted by gBRarsr form Pﬁle anding

1é)%gérated in Step A, to obtaln a compound represented by general
0

rmul Step A may be conducted.in the ence f acid or in
the. Sréan en e oﬁ%ﬁies rlrnvX QEOD 1pqls%jei:ogr(%c}bjct@olp resgeﬁlé)éf of ba
&Q e cfeolln a te eatment with base. Also in Step B, acid
cf)(feot1 ar e present invention also relates to the following 2) to
ef':p)rcoﬁess as describe.d in 1), wherein Step A and Step B are
tellly conducted. 3) The process as described in I.) or 2), further
o) Stepl8)and Step a [Step C] reacting a compound represented
%y geHera ormula GM: [Chemical formula 31 R1-N H2 (lll) wherein R' is
as defined in 1), with a compound represented by general formula (1V):
quhemlcal formula 4] R2(1V1) 0 wherein 13.2 and H.3 are as defined in 1);
and Step a reacting a compound generated in Step C with a
compound represented by general formula (V): [Chemical formula 5]

ound




R6P4 p\O R500C-C-COORS5 wherein Hi and 142 are as defined in ; and
R' represents alkyl, to generate the compound represented by general
formula (1): IChemical formula 6] wherein R1, R", B5, F4, and R5 are as
defined in 1). 4) The process as described in 8), wherein R."is C1-C2

alkyl. 3. The RLareas a8 ARSURSA I A ANRLLAL P WIRIRILED Bon, atkeny
WGy L Q%A RIGERES. TOL,RIOJUCING, 8 Lamnaur) _a[%%gls%ﬂ{&gm 5 be
S clngd 1y 800 s yckosen oM an s, X
’ . . g vl yloxy; 0
represg%@'im%n@ewh&Qe%@y_@ﬁﬂQ@gﬁg%@%mﬂgﬁtg{mm 08 DAY cene, ana
he subgtituted.with arnansreactive %piygggﬁn’t, alkenyiene which may be
%&E%@H?Qt@ Rhetercatom and may be substituted with a non-reactive
ubstituept, alkynylene which may be intervened by a hetero atom and
may be substitited with.a:nonyeactNG %9%%9&%}§ﬂf@&y&19@tanediyl which
[MRawheai1suhstituted with a non-reactive substituent, cycloalkenediyl which
may e substituted with a non-reactive substituent, aryldiyl which may be
Rubstitutetaith a non-reactive substituent, heteroaryldivl which may be
suf (ted with & non-reactive substituent, or nonaromatic heterocyclic
iy pmay be> substituted with a non-reactive substituent; and Y
reprelsents a single bond, alkylene which may be substituted with a
non-reactive substituent, alkenylene which may be substituted with a
WgRieactiwe srbsttlrn ok allymviemswhichimay he-substitded.with a
non-regsfdyensubstituent, comprising Step C, Step D, Step A, Step B, Step
E. and Si@pgri{StepChiaactiny @compeuneh reprasepieck by genesabral formula (1)
darmuiadvt)s{Ghemicatformedan 7§ RE-NH2athesein Rhisasdefinedin 1),
with a Gespponiad sepsasented-byhgenaraldosmisla (M) {Ghemicat fgrmamla When
BER2B)hdheréin B ardeR:¢ ateas,definedind ) {Siepdiafter tH@aGUAGWith base.
Aeompoyntl generay ik e@pe€. with a compound represented by general
formular@afrdEhemieatiformisia tR500C00R whereni R4 and R5 are
as defined in 1) and R6 is as defined in 3), to generate a compound
Zepresented by genérad formuléd i {Chemical dGtmuiaalo teRaeR2COORbcted.
) IRE wheeeinRB:;RR2eRB, R4r dhduES arccasdefinéden G)H{Step AT
hydrolytdtry tHie compound represented by general formula (1); [Step B]
adding @kcohal 2achyrirolysate ok teddonapountivepréséiiied by general
forsraleal ryenkerdlted in Step A, to obtain a compound represented by
geméltl fothhlla (IT.): [Chemical formula 11] Ri where R1, R2, R2 and R4
are as defined in 1.); [Step E] reacting the compound represented by
verisialFormtad N stith B Haldge rrresyest torgeneraty aesmpbundla TV):
ﬁ@b‘?@é@%é@ﬁnwag‘@neral formula (V1): [Chemical formula 121 R4 0 wherein
RER: Rd g:)are as defined in 1); and Hal represents a halogen atom;
and [Step F reacting the compound represented by general Immula
(VI) wino a compound represented by general formula (VIE: [Chemical
?6}%%}%[‘;1181“3% 0B PLATRISA SNL): and
ep

reacting a compound generated in Step C with a compound represented by general
formula (V):
[Chemical formula 5)
RSO __R*

I W)

R500C COORS®

wherein R4 and R® are as defined in 1); and R® represents alkyl, to generate the compound
represented by general formula (I):
[Chemical formula 6]

no



wherein R'i X, andY are as defined above, and subjecting to hydrolysis as
needed. 7) The process as described in 6), wherein Step E and Step F
are sequentially conducted. 8) The process as described in 6) or 7),
wherein Halts a chlorine atom. 9) The process as described in any one of
6) t0_8), wherein Fi7 is C1-C2 alkyl. 10) The process as described in any
gne of 6) §8 sWherein X is alaylene, c;,tcloal.kanedlyi, aryldiyl,
F% roaryldiyl or nonaromatic heterocyclic diyi. 11) The process as

r in anWJne of 6) to 10), wherein Y represents a single bond or r
amyiene.” 12) The process as described in any one of 3)-to 11), wherein
StepQé. Step D. Step A and Step B are sequentially conducted. 13) The

JRrocesg.agdascribed In goy.one of 1) 19:12), wherein hcompound
Aepresented hy,gengralformyja. (1), Is,0btained in the form of crystals. 14)
%e’%epgyoo%sé;a@%e escubed inany oneof ) 3 wherein4 s

(9 P ¥ ‘ T a Y. 4),
il b LS a R il

descibed in any one of 1) to 15), wherein R' is CI-C3 alkyl or CI-C3

dkyloxy ( I-C§<a\tlk¥,IC§5wThe process as described in any one of 1) to

@ E2 ahd RI takgritogether with the adjacent carbon atom form

gyClagCene. 18) The process as described in any one of 1) to 17),

wherF'ginis alkyl Which may be substituted with a non-reactive substituent.

19) The process as described in any one of 1) to 16) and 18), wherein Ri

W3 alkyl whigh @%p@ gubstituteckwith:@ Nopzreactive substituent, R2 is

C3.-C3&alll<y}[ﬁ§§rj§ Ghe alkiRAois.abydrogen atom, and R5 is CI-C2

20) The prgeass:as descibeddn any eneefbhta 14) and L2k ie 18% may be

Mvberein: Mysiadkyb whichimay e substitutes,with AHaneasti@ervened by a hetero

SubstitdentyRL andRadakamtogetherwith theadiacentcarnon-atorhionnbe

eysioactene -Rétis abydrogen atomsand iR ds«Gi-Caorkhdhe prosessnt,

Fo16aseribad inany ene f Lbtei )4 whereinthe alcobelndded toc iR alkenediyl

hydrolysate isiseprepanah 22)Arpracess:fotipraducinmetystals @b abe substituted

€ampeunddepresaniat s genetflfotmyla i fEhemicaddormilaiths] R -reactive

RBCOGH () whereim iy hB2rBScand R4-are asgefirebstitdtpimhereinon-reactive

aloehalds:agded to a solution containing a compound represented by

generaitfespiedantd)a singhansohleyikir theidohdijors susalivent selbctedn reactive

fromiarematiednytinocatbons: fg. ge, tdlseies kylehe)naliphatic caripoxyhot, or

dgithebtersviecy wethyt adetateianethykacetatestarrdsbutyh acetatelatherStep C, Step

Ie giedictRrethctsetettalnydiroturkin), ketones (e.g., acetone,

ethylméthytk€torie), N,N-dirriet'nylacetamide, N-methylpyrrolidone, and

water nmrescbearsetas sidglerrsiricdmbiration 0P8 EKEprocess as

déserilsedionn2 2y, Wherein the alcohol is isopropanol. [0006] Also, the

pesshtinEdfion involves the following (1) to (19). (1) A process for

prod-acing a compound represented by general formula (3K): [Chemical

forereita 161 R ISCOON RIFFNEPRIEUND ropyespapiese s amyPivHiehTV):

Hragrbsad dtystielaedl with a non-reactive substituent, alkenyl which may be
titufdd myg a non-reactive substituent. or alkynyl which may be

substiguted with a non-reactive substituent; R2 a and Rs a each

independently represent alkyl, alkylexyalkyl or alkyloxy; or R'a and Rs s

takeis fofethet Withtfries 48§5E8rE ddrbon atom may form cyclealke e and

R4 arep é’éblﬁis a hydrogen atom or hydroxy; comprising Step As and.

Step Ba“fSté)§ Aamyava@fﬁﬁﬁ%t&éeﬁg&amv FERE<ORBU By ERERgRted Py general

fermuta (1X): [Chemical formula 15] R4a R2s,.."),COORS" vs. R3c N Rig

WHerRBIFFRC S "2k | Rs and R4 are as defined above and R5 a

represents alkyl, and [Step Ba] adding alcohol to the hydroiysate of

the compound represented by general formula (IX) generated in Step Aa,

to generate crystals of a compound represented by general formula (X).

Step Aa may he conducted in the presence of acid or in the presence of

base. When Step Aa is conducted in the presence of base, acid may be

added after treatment with base. (2) The process as described in (1),

wherein Step Aa and Step Ba are sequentially conducted. (8) The process

as described in (1) or (2), further comprising Step Ca and Da: [Step Ca]

raactind 2 comnniind renrecented by aenaral formiila (XN TChamical



R 3a R2a 0 wherein R2 a and Rs a are as defined in (1); and [Step na]
reacting a compound generated in Step Ca with a compound represented
by general formula (XII): [Chemical formula 19] Rea()R4a (XIII)
R5e00C<MOORDba wherein R. a and Ris s are as defined in (1); and IV
repsgsents+alkyl, to generate a compound represented by general formula
(IX) [Cyiemical foyinula 20] g45 2aCOOR" Rae N(IX) wherein 1-11a, R2 a
R%‘?C apgi RS a are as defined in (1). (4) The process as described in
(3), wherein Step Ca, Step Da, Step An, and Step Ba are sequentially
wieeadueted imsthis Ordets (&) ihhe; Rracessas deserbetsin )8k & compound
repVhEEQIN iy 218,61 #6d @ik, (6) The process as described in any one of
[cklteAA5h-wherein R5 eis Caj -C2 alkyl.. (7) A process for producing a
compound represented bygeneral formula (XVI): [Chemical formula 28] 4a
R2COOR72ddtVI) R1 a wherein R1 a, BY' a,a and R4 a are as defined in
(1); and R7 a regresents a hydrogen atom or aLkyl,; X. represents
rRAIRR which’may be intervened by a bete:re atom and may be
substituted with a non-reactive sub stituent, alkenylene which may be
intervened by a hetero atom and may be substituted with a non-reactive
wisttbstituemz alkyRylene which mayhe intenvened by a hetero atom and
may betspibstituted with a non-reactive substituent, cycloalkanediyl which
may he aubstitdted withh aunaneeactive sShipstituentayeloalkenediyl which
may Hetsp#tituted with a non-reactive suhstituent, aryldiyl which may be
substidtecewithralnohsrdabtive-substitwent, hetecoandsliyd whichdanayobaula @)
gesgbstitite $rwith, andnaie activepsubstitpent o hionesomaticrheterGtyclic
[Cadwhichrmdy be substituted with a non-reactive substituent; and la
repriééents a single bond, alkylene which may be substituted with a
RAQ le@Bubstituent, alicenyiene which may be substituted with a
nah-reactive syltﬁtituent, alicynylene which may be substituted with a
RAONNEAttive substituent, comprising Step Ca, Step Da, Step Aa, Step Ba,
Steg‘aEa, and Step Fa: [Step Ca] reacting a compound represented by
general formula (HE: ;Chemical formula 211 Rla-NH2 (XI) wherein }Pa is
wherdefitedin 1) amitR assenpding¢épresented by general formula (XI1);
[ChemitaPfBrmula 22] R2aR" (XIT) 0 wherein B a and R3 a re as defined
in (1); [SEROEP compemtimp e Eanpourdgendrandan BepCabalitaeaating
reééﬁ%o@rﬂ?%?Fé@éﬁféﬁ“BWg‘@ﬁéﬁ%ﬂWlée(ﬂﬁ) {Tomemital formula 23]
[‘Remop! (RaM)'€o6Rsa wherein I'?.4 a andH5a are as defined in (1) and
H6E s a§ defined in (3), to generate a compound represented by general
}dChemical formula 241 coo Rn R4a R2a (IX) Facia Ri a

R\é\/ e’r\je' %I a P,2\8R3a,Rsa and E.' a are as defined in (1);

R

wherein R, R?, R? and R* are as defined in 1); and Hal represents a halogen atom; and
[Step F
reacting the compound represented by general formula (VI) with a compound
represented by general formula (VII):
[Chemical formula 13]
7
N~ X Y/COOR (VID
wherein R7, X, and Y are as defined above, and subjecting to hydrolysis as needed.
7) The process as described in 6), wherein Step E and Step F are sequentially conducted,
8) The process as described in 8) or 7), wherein Hal is a chlorine atom.
9) The process as described in any one of 8) to 8), wherein R” is C1-C2 alkyl.
10) The process as described in any one of 6) to 9), wherein X 1s alkylene, cycloalkanediyl,
aryldiyl, heteroaryldiyl or nonaromatic heterocyclic diyl.

4



[Step Aal hydrolyzing the compound represented by general formula 1X);
[Step Fla] adding alcohol to the hydrolysate of the compound
represented by general formula (1X) generated in Step Aa, to obtain a
compound represented by general formula (X): [Chemical formula 251
11RA@ RdawhewinRed iR23 R3 ane) Rs1z)ane asdefingddnfld[Sten-Ealq or
alifgiasting the compound represented.by,general formula (X) with a
12halogenalingseageptdogenaate mcompound rapresentediby wenesal and step B
arfopudat(XiV)ofiGhesical formula 26] R4a 0 (xlv) R1 a wherein IV ,, 1/1
13amdeReb@are asdefinet im(lyxanch Halaseptesentsa halogenatomant vy
gefStepfiralueatting.the compounthrapresestad by general formulawith a
l4compaundsepresentetiby general formula EV)elChemical fopmulaidsl
157 Dhexdopdd2 B Tduarivbéreinnly Vna oa1) asid 47 vare-as defined abavepndsi-C3
allsibjecting, to hydrolysis as needed. (8) The process as described in (7),
16WhereinGtepsCascSiedrie 2Stepis&s))and [Stepriscar@ sequentiallyyl or C1-C3
alicdngjuCteds {8y The process as described in (7), wherein Step Ea and
175iepElaare sedusentiallinconductetl) (10} Theprocessas Beselibethinther with
thanyeratoh{h)1ic (@) whereivbtatacis a chlorine atom. (11) The process
128 desoribed i enyioncoffitond &) I vwhefein F@eiisKC i CAk B Thdych (dR)be
subie@ process asdescribed dinbanjuene of (7) to (11), wherein Xn is alkylene.
1% idieaikarrediyhearyidijiirbete oaryldivth o8)ron-aspmaticchebers ejigliovdiyh may be
supEB) Tthe processras deseribedtimarnyne 6ffZ)3telidR)Rivhaleifsyaks &4 is a
hysirigler bormd, onalficyleré-24)<The process as described in any one of (1)
2GoTHg)restrerasin RAD s @ hydrogeh latorhd) (08) IThe processras Béserbet which
mpy Ay orEtefqd Jieh(d a)rwhretein RPsHTeea]- 62 akyRorad0R sxiroxyth the
aqipeyflierprbeess asrdesenteehin Biny efedpeeh rr(sinwRerein RC2alsyL.
2icitearatietors 0150 ek i8Ry TleCDlatkyl0)(FPrFie throdesy lasidestritred
hyAralyashe sPPTyRBOCL4), wherein IR,2a and H5 a taken together with the
Z%d}é{%é?ﬁséé‘?bb‘??%}t@ﬁfg1‘6Vﬁ’f%9@&%‘61@&%@13?I@W*@%MS@&@H@SW@D
h%ﬁ%f?é%‘f%lﬁb (17) -herein R is alkyl which may be substituted with a
nonfféactive substituent. (19) The process as described in any one of (1)
R n the alcohol added to the hydrolysate is isopropanol.
0007 Hei@jnafter, meanings of various terms will be explained.
acf‘,ﬂten@l is used in the unified meaning throughout the specification, and
has #ie same meaning when used as single or in combination with other
erm. In the p § ent spemflcatlon Eletero atom means ox [gfen atom
I

WAGHRR Brof. ritrégen atdin2s o lrﬁ H%ﬁré@?ﬁ? theRGR g%ﬁo%?ﬁ

contaln a L
meénm uﬁ?rﬁ%w%nnftpl Sﬁneea nebrofc*ﬁﬁf;f1 § "or iodine atom

. the n%res atm?gzribi lﬂgclz;gvennsseiscst ral %ﬁpﬁféﬁ I OE‘T’F&WS G.g.
mon 0 qrg&1 vmg fg%; é aomlfé & T’:’)?éem oo pnd buty!

acetate tety uran

e&aﬁ“ 3“%5 I o SR B KB S,

i€ gﬁ' “isopentyl, neopent SORExyL Ahép gfvgn% may be used as

Fan e, 01 C6,alkyl is hen the number of
25%9 %ﬁr%ofjssﬁfrstlga aryspe%cg) %lh 1% a\%%ocarﬁo m %@r within the
range pf, 5h§hQ mber. is meant.. As “alkyl® Qf R and it 8%&E6 alkyl 3.5

refer : C1:04 refI tre a alkyl is
(%ggi%gsg%%}%l&% g C%Qaﬁlk%symossot ptr%éferredR ? 2 and
8', GJ=C4 aIkyI is preferred. As "alkyl" of R"and P.5 g CI 04 aIkyI IS

Fnggfer ed, ?@% I Ca alkyl is more preferred. As "alkyl" of R.2 and , CI-C4
alk rred and CI-C2 alkyl is more preferred. In the present

Sp. n, cal loxyalkyl" means a group in which different carbon
RatomSJ in a "alkyl" are substituted with one or two "alicyloxy" described
later. FExample thereof can include methyloxymethyl, ethyloxymethyl,
wiREgpyioxymethyl, isopropyloxymethyl, n-butyloxymethyl,
2-methyloxyethyl, 2-ethyloxyethyl" 2-n-propylexyethyl,
1-isopropyloxyetlayl, 1-n-butyloxyethyl, 3-methyloxypropyl,
3-ethyioxypropyl, 3-n-propyloxypropyl, 2-isepronyloxypropyl,
2-n-butyloxypropyl and the like. C1-04 alkylcxy CI-C4 alkyl can be
preferred. C1-02 alkyloxy 01-02 alkyl can be more preferred. When the

number of carbons is particularly specified, "alkyloxyalkyl" having carbon
niimhbher within the ranace of the niimbar ic meant Ac "allkkviavvallevl™ nf R2



As "alkynyl" of R= and R.1 a, C2-C6 alkynyl is preferred. In the
present specification, "cycloalkyl" comprises cycloalkyls having S to 8
carbon atoms. Example thereof can include cyclopropyl, cyclobutyl,
cyclopentyl, cyclohexyl, cycloheptyl, and cyclooctyl. C3-046 cycloalkyl is
preféttedevhenttBinumibelr ofcarbonsis partiviladyspeeified:; substituent,
alktoytloblky b ravingresitboadnumdberwithsincthe rahgetofthernikmbarigich may be
sulrpfetantd with|mthe yresentspedificstion, "cycloalkenyl" comprises
cyclo¥*kemy i’ havwigSitoe8 dsatboreettorist Hikanly erdof canlindlager
cycldpropenyl’ cyelsblteniliccyelbpentensteeyelohexei eyiclobentelagikene; and
and &yéleertersyls@ OB escioatkeny iy preferradiswh etr e nambier afa:
carbdpisis’particularly specified, cc.ycloalkenyr haying carbon number
withifrthe rerrfesoPtRRC RIS BIRe isaRit. 2enerfd fpranpteSent specification,
Ch%%‘?éhfk)éﬁ@a Rophrase of "B2 and Ht taken together with the adjacent
cartioh atom may form cycloalkene" comprises 5 to 10-membered
R& &ROR&Ving only one double bond between the carbon atom
adjacent to R2 did the carbon atom adjacent to E2 . Example thereof can
Rai‘"hcl@ﬂe &yclopentene, cyclohexene, cycloheptene, cyclooctene,
cyclaffonene, and cyclociecene. CS-C8 cycloalkene is preferred.
Cyclooctene is more greferred When the number of carbons is
W%ﬁf&ﬁhm% Ee%ﬁf@dl "By CIBEIRE MY HAVIRG' Eaf BOR nuFABEF Rt the »d
rang Pethumber is meant. In the present specification,
"oy clGARBREIIT PHECE BY TR S R EAEHPIOGEtHEF Wit The ddpecapier=ula (%)
EeRETHEA BioHTmay %?ﬁ%‘%&ﬁéfo"éi‘i@ HECORIBH PsO@%‘ Yt%””féeﬁ%‘é%é%ﬁml formula (X).
o mcgﬁ?@n% H‘é?g 2“ %ﬁ%‘&b &5 Gt) Wé%ﬁ %Pﬁec?ﬁnétowase When
tEht’ léht f; ithoH 88 & g{ée‘ﬁ Eg tﬁ&%ﬁ? ﬁ‘ée é?é%fase
CiRcitde %§/§F88é{ﬁ h% ?rem clo‘h tehe? clso% 8&% Iy conducted.
cycfao?igocessa S cye odecei g( 6% CIBATKER |§e etéire
Cyclo ¢tené’is more Cciaferrled W %n tgxeleggr?ober ?f Etl;)ons is
g{r&gg@?rf §|E)aeC ﬁn &d) cyc?l%afkenﬁ F’1§V|ng carbon number within the
1qumlber IS meant. In the present specification, "alkyloxy"
tip in which "alkyl" as defined above is substituted with one
ng%%)ep\@t 15 a3 %Xfa UR li% I{Q? Eﬁ%%ﬁﬂ%&rqc? r@p%ghgn(%xé/ b%g&!m%%%’l formula (XII):
ok J)nrlocpyko XY iSORFOPYlOXY, N utyloxy, isobutylcxy, sec-butylox
tert-butyioxy, n- pentyloxy, isopentyloxy, 24pentyloxy, O-perityloxy,

F<nI(/I\ebfylcx;,@lébhexyloxy, 2-hexyloxy, 3-hexyloxy, n-heptyloxy, n-oetyloxy
~and ‘the like. C1-C6 alkyloxy is preferred. CI-C4 arkyloxy is more
whtederied. When thenumbereficarbons is particularly specified, "alkyloxy”
having¢arhon number within the range of the number is meant. As
‘alkyloxy.of R2apd R2@.Cl-Qdk alkyioxy is preferred: and O102alkodoXy:eneral
folsmare:preferred. As "alkyloxy' of fit and fit a, 01-04 alkyloxy is preferred.
dRethe pressntspecification, "alkenyloxy” means a group in which "aikenyk
asgefinegabove is substituted with one oxygen atom. Example thereof
can incjude vinylogyrlkeloxy, 1-propenvioxy, 2-butenylcxy,
rRZ>pEn oxyR2-hexcnyloxy, 2-heptenyloxy, 2-octenyloxy and the like.
C2-C6 alkenyloxy is preferred. C2-04 alkenyloxy is more preferred. Whet:
wiheaumbes.of rRarbens isgatticularacifieds " akenyloxylihavwingearion compound
rdpmabekwithirethe:rangealeftkie number is meant. In the present
[(spesifinatianulaliynyloxy” means a group in which "alitynyl" as defined
above is substituted with one oxygen atom. Example thereof can include
ethynyloxy, 1-propynyloxy, 2-propynyloxy, 2:butynyloxy, 2-pentynyloxy,
2-hexynyloxy, 2-heptynyloxy, 2-octynyloxy and the like. 02-06 alkynyloxy
is preferred. 02-C1 alkynyloxy is more preferred. Wrier, the number of
carbons is particularly specified! "alkynyloxy" haying carbon number within
the range of the number is meant, in the present specification,
Thycloalkyloxy" means a group in which "cycloall Yr as defined above is
substituted with one oxygen atom. Example thereof can include
cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy,
cycloheptyloxy, and cyclooctyloxy. 03-06 cycloalkyloxy is preferred. When

the number of carbons is particularly specified, "cycloalkyloxy" having
carbon niimber within the ranace of the niimhbhar ic meant In the




In the present specification, "heteroaryldiyl" means a group having
another one bonding site in the above "heteroaryl". Example thereof can
include pyrrolediyi, furand. thiophenediyi, pyrazolediyi, imidazolodijyl,
isothiazolediyl, iscocazoleddyl, axazolediyl, thiazolediyi, pyrazinediyl,
pyrirfidinediyi, pyridazinediyl, oxadiazolediyl, thiadiazolechyl,
Rf idinedigRisoindolediyl, indolediyl, ndazolediyl, purinedi;,d,
isgguinolinethylrgyhuolinodud, phthalazinediyi, naphthyridinecilyl,
R¥uinvianediyl, quinazoline diyl, cinnolinediyi, pteridinediyl, carbazolediyl,
phepanthridinediyl, acridinediyl, dibenzgfurandiyl, benzoxazolonediyi,
benzoxadinonediyl, benzoimidazolediyl, benzoisoxazolediyl,
wirenizdiazdiediyl, heétvizoxadZotediys, dsénzdisothiazoledivl,
(4 B8rzothiezcledipkrben zofdrantiykibehzothioplreredifiep Aa, and Step Ba are
seglibenzbttiopherddiykhbendedioxelanediyl and the like. In the present
(5)sPecificatiorstisenarohiatio hetérocyelicrdifT "rféahs allgroup having
(6)ahothercoreabdnttinge dite dnsthacabdleto nbnaromrratid Hetefdeyelidkgtoup”,
<7>E><amgﬁestﬁemﬁt@mmm@w@mﬁmﬁ@eﬂiyﬁ Py eeotinadiyimula (XVI):
[Chaieiazolidmediytlimidazolinedivi, pyrazolidinediyi, pyrazolinediyi,
plp din dlyl dlhydro%é;dlnediyl, tetrahydropyridinediyl, piperazinediyl,
ngz pyrazinediyl dihydropyrimidinediyi,
op’?rlmldlnedlyl ydropyrimidinediyl, tetrahydrofurandiyl,
Rtetra'i% drothlophenedlyl N-methylpyrrolidinediyl, tetrahydropyrandiyl,
N- m@tﬁylperhydropyrldlnedlyl and the like. [0008] In the present
specmcatlon example of a non-reactive substituent in "alkyl which may be
watBEtiRited Wit e oL A8 GBShEddRt ingfides trihalometh:0671,
cyclodikyI"8Birs A SUBLtRERSHWMITT 8H8 or two substituent(s) selected
from SUBSHEGEREGFOtRAS Byiioancein CtRRM Sibshttiet whhsrassrPe
S%B%ﬁﬁ%%f‘ﬁﬁ%ﬁt(?%&?é& eosﬂ}iﬂfﬁt%ed‘ési‘?ﬁf?éﬁfeg% iR ARGy BpfibRaRy 2 Retero
> SRHRtUTEY Rt ﬁ&‘&FW&E&H&EM%?g %&%Fés&%ﬁ%o?ﬂ‘wﬂﬁtﬂﬁ’m hipe

SETERIG %;?1 ?ﬁ rag Tt SPE Sria SibLh e ATSr ™
SEEREET Hom SbStilehe 8% t& Al 8“&6&8%%%13}‘ ;fggﬁ el Eenediv!
oce of c? %u atittent s%se %af We S s e %1» I’%lsz 1R Ryt ered
am su s’(ltguf)ea1 W \glo § bs ituent(s éllecf % V\ﬁﬁ“b anon reactive
“% i e L neac
S“sd’ s endgs% selected from %ubﬁglﬁuent Qu C,bheteD %na X
Sbsttied .0 Qeevsgi%eeysyﬁswnﬁé% selected Srfgnatgé §%, et <
910UR. Lo 91, oy, ontionally subsitiec with one 10 &‘%g@@uéun %&'tup%@g step Ca,
SLSQ% %egtggom %{g&sggu%qggﬂug G Stg&;%roaryloxy optlona y'su ibstitut
ﬂ%éB (tﬂ ee substh-,uent(s) selected from Substituent group C.
ary'th'pegaﬂ%n@lJmthE@ygmm;g&gzls%ﬁmt@eﬁm(s) selected
dromsSubstifens group C, heteroarylthio optionally substituted with one to
hge bst nzgg}fs) selected from Substituent group C, pyrrolidino,
plpe olino and the like, and these may be substituted by one
wRELWO ﬁUbﬁlélé%@F@QdﬁyQﬁW WRURAG Gatdalkyln ¢ %a@lmma (XI1):
(glegﬁglm%y@gylthlo phenyl optionally substituted with one to three
wentégr ) selected from Substituent group phenoxy optionally
sfituted Witk One to three substituent(s) selected from Substituent
grou8 C, heteroaryl Substituent group B, tribalomethyl, C1.-C4
wakiodexy; CiGdralkylthie qphekyloationally substituted with one to three
substityest(s)selected from Substituent group C. phenoxy optionally
substitutediwith ope de-ihre.substituen(s).selecied Forn SUbStINRt by general
fgreup Girmeteroaryl Substituent group C: halogen atom, C1-04 alkyl,
[ttibalemethyh €4 alkylory, Cl -C4 alkylthio, phenyl optionally substituted
by one to three substituent(s) selected from Substituent group C, phenoxy
optionally substituted by one to three substituent(s) selected from
Substituent group C, heteroand In the present specification, examples
of a non-reactive substituent in "alkenyi which may be substituted with a
non-reactive substituene, "alkynyl which may be substituted with a
non-reactive substituent”, ualkylene which may be substituted with a

non-reactive substituent”, "alkenylene, which may he substituted with a
non-raactivva crthetitiient” and "allkkvvnvieane which mav he ciihetitiited with



As E/ a, (11a) hydrogen atom or hydroxyl is preferred, and (Im a) a
hydrogen atom is more preferred. As Ea (ma) alkyl is preferred, and (boa)
01-02 alkyl is more preferred. As Ra (Ina) alkyl is preferred, and (Rim)
01-02 alkyl is more preferred. As P.7 (Ira) hydrogen atom or alkyl is
préferied Réhd (ha) 01-02 aik-clis more preferred. As Xl , (Ita) alkylene
which may he intef¥ghBd by a hetero atom and may be su:bst.ituted with
'~ R°nODMEEAcC bstituent, alkenylene which may be intervened by a beters,
atom and may be substituted with a non-reactive substituent, alkynylene
whegtichfiitagrdeiintervendelibydaih el teroald miantddeimp be Stbstiteteth withrampound
repyoprreatlivassgbstitnenta di€loalltanedlyl which may be substituted with a
[Chonireldetiveleddstituent, cycloalkenediyl which may be substituted with a
nonti8active SU bstituent, aryldiyi which may be substituted with a
Rﬁjﬁ- Wéﬁbstituent, heteroaryldiyl which may be substituted with a
ndQ-reqctive stldstituent, or ncnaromatic heterocyclic thyl which may be
R%&ubStitutdd with a non-reactive substituent is preferred, and (hia) alkylene
whi¢ti®’may be intervened by a hetero atom and may be substituted with a
non-reactive substituent, cycloalkanediyi which may be substituted with a
whsspirdactve ubtitderit2anAdivianhicrifragde Substituted with a
non-ré%ﬁv%a%ubstituent, heteroaryldiyl which may be substituted with a
non-ré‘éiéfﬂ}ézgi%@ﬁt%’f*ﬁ?W%Wé?ﬁ%%bﬁéw&é%@ﬂ%@hich may be
substl{t%tt%‘ﬁ%lth a_non-reactive substituent is more preferred, and (Iva)
cyclodRERE AP AR Ity FEEEFSRIS MY E RTERTHAY BE STEStttiEd Wity mula 1)
EeRSIBHEN Ao, ‘Ur (AR POy ARSRY M FRESY préerfaar™ o psdE iwa) a
[Cgi?fﬁféeﬁﬂa“,ué?l%ﬂ}ene which may be substituted with a non-reactive
szlélbsﬁtuent, alkenylene which may be substituted with a non-reactive
33 @,QQ%Ikynylene which may be substituted with a non-reactive
substitugnt is preferred, and (ha) a single bond or alkylene is more
Rﬁ?efeﬁed,%nd (llya) a single bond or (Ira) 01-02 alkyiene is most
prefered. As Hala , (Ilaa) Halogen atom is preferred, and (a) chlorine
wElom I8 mofe preferred Effect of the Inveniion] [0011] itis useful as a
proce §t1;drp9a taining a 2-pyridone- “Carba oyl derivative having
excellent Eafinabinoid agonist At Nl e g,
+SplE At %Eévawctﬁ highvield end hioh purity, [Best mode for carying olf
[CI e lnvention], Z]H A compound of the present invention may be
synthesizgd by any of the methods shown below. In compounds

kepresentd by general formulas (1), (1), (1E1), av), (7), (VI), (VII). and
(VI g),%ﬁﬁey@@ a asymmetric center, their racemates andior
replically active substances are also involved. The compounds

reprqéented by general formulas (T), (1), (HI), (IV), (V), (W), (VII), and

(VIII) may be present in an appropriate salt or solvate form in each step.
witehemieal formula 291 whetgin TM e iR (R4ANERS areas:definedin atom) and

1); R6jis.@smefined in 3b R7, X, Y. and Hal are as defined in 6). Step C is

a dehydrative sendensation-step-betweesn the compound vepresentad. by,
rdgenaraldomuladi yand thexgompound represented by general formula
[ Thisstepimay be carried out in the absence of solvent or in a solvent.

The sempatinokRrep nted by general formula tille may he used in an
Mabhount of 0.1 to 1 mole equivalents, and preferably 0.35 to 0.85 mole
weguivalentsirelative taodhe campounddepresanteddygenesalsformyladed.
({1'W) e WhendfR2 andR&ldo motcooperatewith the adjacent carbdn @eae
sanace preferably-@.85 to 0.55 mole equivalents may be used. When R2
(canth Rid dogetherwith4h & ddjacent-cafbantatem forFeycloalkene aihore . ducted.
(Jpreferaply@s6 5stoebcBbemol e equivalefils nfaywernset 2l: is Aslaoreaciion.
(IsolUentptoluerne, deylehedchlerobenzene, jcof thixedrsolvEntitHeréof x nd

preferably toluene may be used. Reaction time may be $0 minutes to 48

hours, and preferably 30 minutes to 108nours, Reaction temperature is

50C to the temperature at which reaction solvent is refluxe,d, and

preferably at 100C to the temperature at which reaction solvent is

re,fluxed. As necessary, acetic acid may be used in an amount of 0.05 to

0.10 mole equivalents, relative to the compound represented by general
farmiila (I\/\ Aftar comnlatinn of reactionn in <|tean C the reactinn



As acid to he added to the reaction solution or the phase in which the

hydrolysate of the compound represented by general formula (1) is

dissolved, hydrochloric acid or sulfuric. acid, and preferably sulfuric acid

may be used. Step B is a step of venerating crystals of the compound
(1Besphied by general farmylanel) by adding wleohalto. ydrelysate Oficane iy,
artfigico mpeund IRpreseted by genaeab fenmulal (1) generated in Step A.
(1AsTalephebie heiadtlpel methanel cethanal m-prapansk: isopsepandl, ok, alkylene.
(mixed sobwens dhiesedie and-prefecatily isopropanelaay:beusedGrystals,.
(mashberableweddaprecipitate fas 6:25 to (12)heHessiand preterablyifer 0:.28 .co
aligyB:yours Crystals may be allowed to precipitate at -10°C to 25C, and
(ipréfesably-at e5Getorbed in anStep &, (Step(D) anceStemA may ke aliyl or C1-C2
algeueritially danducted without conducting isolation. Step E is a step
(167 fematingthesampouiih represented by(genetal-formida ) withagen together
whialogendting tagentitotgerferatevtheceomepound represented by general
(HfOriielarfveE). 2s desthieehatogenating agentimay hedisad-insamkamotii 8y be
s Sitat2dwvote equivelents; awidpreferably 0.8 to LB mole equivalents,
(LBldtivetothescdmpoundrepresented by generakfonmiukoa(thhol addds @ the
hydadtioriesslsemtytagene, tetrahydrofuran, N,N-dimethylformamide,
[ONCMethyMyrrolidone, or mixed solvent thereof, and preferably mixed
solverfoktolfieneiNamethyliarolidderenerwill be explained.  Each term is used in the
T@@I@Wﬁ?@mgéhmlﬂl@lmﬂﬁmrﬁqamlﬂQMWhﬁlﬂme Reactigrwtimmeisadys single
oy B terliorhbitrstagrt praferably 0.25 to 2 hours. Reaction temperature

may b& IBEr s BOE, i sieteraiiy 20Crt0 '800s oxyeAftepcormpletionnofor
nygagtivhterStep E. the reaction solution may be used in Step F directly or

after cBhtertratioh wecHaded. halosepimisaestsglofrioaating, théorine atom,
DRSO @ pPESErEerby general formula (V1) with the compound
repres%h&%% gerfepstfentivala PWN) ererieidtsallin thdprabenceadf monovalent
B%éae@wmfg thié EsMpBBIAT Féprederitaa bibgenbran o dtarIEDe thyl,
DPREPEL PO represk eIy g@n@fﬁlfé%ﬁra}as(vMﬁmxfﬂts@@@@émmam1
PR TedRear Antebint RO BA5%2 ho i eivalehist ¥l pronsfeishl.8%When the
niffs SfilecetiRatePrs irelat %vé&e)cwcéﬁﬁso&ﬁa%ﬁ?é%nwbv geerdhe range of

Sﬁh‘fﬂ Jeny meantAs aC|d salt, hydrochloric acid salt, hydrobromic acid salt

r%?}’@;rf’é citf: é e?g?%\lt}ﬁ/pl"ﬁfa%eénlonc acid salt may be used,

Ik %g US it AN ArdUREBES.5 16 bk SRRkt egnepd C1-C2
& tye (] Q? mgleceqa lents, relaé:\ve to the compound

rep gener L&; B miz s a reaction solvent, toluene,

e‘tr EL % %{( 1S 1n%€§1 dv\i S di)ﬁ]érwrﬁﬁ?%]ée(g

ve t ere ndﬂgref a SR of tolteh 1?71‘8??:@/ g

e pl‘eSEI% P‘I fneans 2 groun aehd 8{&%%1 atoms in
On%{O te flmto iJrS an% g: Ie?k % %Eévzogédé%(%m%ﬁgﬁreof can
é; oxyet e%ylé) }/et (gl Aven R

gg?%;gr‘éngy&

1 SN ST e eI o a2 Sta'?oﬁ%g%é{yemyl
3 %ﬁf&g@wég bkfﬁ%?@%soagx %@/&5 ayc?%gﬁ ediaBlecigte
ppé%e% ng& Q@; 1a 6&0 o@ep re e?"no er of carbons

xed solve etagggo DIsiEiab isopiapADa 1 SIfa
lﬁ@g}qwed t% precmttaté] for 0.25 to 12 hour.s, an pre g%é%ly%/ Ibgié? ayeznumba
hours, Grystals may bgiallowed ko pregipitate at :30¢E 0. 209G
C@r@ge@glylggn@gp;gfgfgd When R7 |sg;alkyl I|k%%V|lsSen§2tfgp %&9 rﬁ/%%ol 3533%3a
Al ﬁﬂad&sté‘fi;lﬂ ngmmt'@n ek IQQQ@@FG?%QC&%KQI 1@%%8%%9 g}x% 1-C2 alkyloxy
CEOMPAUNG Jepreseptad.y general formula (VIII) wherein B7 is a hy(%froge

atom cancheehiainek.isicatilfnegessary. ikewise.Jtep: B, arystals;may, be
nallowadtoHecipiate Hyadding.aleahel. apc methanal, h%‘%?lﬁg%e or more double
bBrrgpamek isaptapancl. otmixed.salvenitheregf. Hreferahly isopropanol

may be used. Crystals may be allowed to precipitate for 0.25 to 12 hours,

and for 0.25 to 2 hours. Crystals may be allowed to precipitate at -10C to

25C, and preferably at -5C to 5C. [0013] In the present specification,

'solvate” comprises, for example, solvate with organic solvent, hydrate

and the like. When solvate with organic solvent is formed, it may be

coordinated with an arbitrary number of organic solvent molecules. When
hvdrate i formed It mav bhe coordinated with an arhitraryy niimher nf

lkyloxy



Step 1 A solution of a compound ([7Hba, 39.1 g, 0.454 mol) and a
compound (P7-a, 20.3 g, 0.189 mop in toluene (142 mL) was refluxed
under dehydrating condition for 5.5 hours. The reaction solution was
concentrated under reduced pressure to obtain a concentrated_ solution.
2-hEkiadontentsated soluton wabktbiséddn the-oextikeagtion:StepL WhdOthe
nuthiecahcenhtrated sclution phtaiifed, ifeBtep 1l wassgddedarcompouidiMia, range
of 6t.3ugy 3:283nmat), and stirred at 120C for 8 hours. The reaction solution
Asvirdseoplicémtrated Rind€Rredated pressefetalobtain a concentrated
solutiorticonteiningracirapouridila)” Ehisrconeentrated sdlutiohwas dised
mdnethéenekt teaction. Steps&Tortheé concentratedrsolution:oitained-imStepriple
boRd(weretaddedt methahal(66)dned 24946, sodiurmhydi oxide palg b éotisnyl, 2-pentynyl,
2-Isolutiore (B&mib), andstirreddadh25&: for 5 hetiryThe reattion. soitionthe number
of yals s rcentratédlunderifedied pré Ssureg amd washetkwithitoluene: (22 31 the
numbdr Fortbrnaqueous phase were added 61% sulfuric acid (3.3 g), and
Astiely81Yshlfurid &cid (2604)dbrerderieacidic, and extracted with ethyl
acetalte {14y evrr):. SPeaifeetiaet Wik ebnc entrate e andérieda tedipréssuiearbon
atehen 2 Bxopainch 2D wasEdueldpantlativledtd crystalize. ar 0@ dorl,
cy@obarour aTASYBlecipitated-Ef stals ek cotiected byViikratiormvand defadrions is
Pagiialrrl eorndotndvePadi36he ¥y 120y, Meltiergrpoit (e BCeRI MEte number is
m¢@DC13, TMS): 1.18 (t, SH. Jr 7.7), 2.24 (s, 311), 2.73 (q, 2H, Jr15), 5.49
(br s,121%0y, FOIMP Y29 Cyrdasﬂeﬁwé1@}%@88(@%010@15@483@(1@ gto8
cax}gy ALpES It BF BRI BReRP AP RITATOR FOBHOWRY In-TamIE  ah dFlgpenteny,
cy Erffeaetivh Arghes 6P ivaior ﬁ‘é%ﬂ@étefel— (B8 815d0dery o9 rreferygd.  When the
nelied BRI PR OG0 SHFS 86 ST A BASTO e 0 01 65 B 3B EAhin the
ra389 9 FOB LB A0RAB8 7.6618 21325 45 13.600 0,165 6,5055 13748 29
14. 08D “B¢ KE556 2BAB 1090 T SH5 VL1 68 BAFELSET 212 H5iafigp together with
196 ABYTBEIEPPILT AP 6RO O TBEBUSTIRE T i L0-membered cycloalkene

having only one double bond between the carbon atom adjacent to R2 and the carbon atom
adjacent to R?. Example thereof can include cyclopentene, cyclohexene, cycloheptene,
cyclooctene, cyclononene, and cyclodecene. C5-C8 cycloalkene is preferred. Cyclooctene is
more preferred. When the number of carbons is particularly specified, “cycloalkeny)” having
carbon number within the range of the number is meant.

In the present specification, “cycloalkene” in phrase of “R?# and R®# taken together
with the adjacent carbon atom may form cycloalkene” comprises 5 to 10-membered cycloalkene
having only one double bond between the carbon atom adjacent to R?# and the carbon atom
adjacent to R32, Example thereof can include cyclopentene, cyclohexene, cycloheptene,
cyclooctene, cyclononene, and cyclodecene.  C5-C8 cycloalkene is preferred. Cyclooctene is
more preferred. When the number of carbons is particularly specified, “cycloalkenyl” having
carbon number within the range of the number is meant.

In the present specification, “alkyloxy” means a group in which “alkyl” as defined
above is substituted with one oxygen atom. Example thereof can include methyloxy, ethyloxy,
n-propyloxy, isopropyloxy, n-butyloxy, isobutyloxy, sec-butyloxy, tert-butyloxy, n-pentyloxy,
isopentyloxy, 2-pentyloxy, 3-pentyloxy, n-hexyloxy, isohexyloxy, 2-hexyloxy, 3-hexyloxy,
n-heptyloxy, n-octyloxy and thelike. C1-C6 alkyloxy is preferred. C1-C4 alkyloxy is more
preferred. When the number of carbons is particularly specified, “alkyloxy” having carbon
number within the range of the number is meant.

As “alkyloxy” of R? and R2=, C1-C4 alkyloxy is preferred, and C1-C2 alkyloxy is more
preferred.
As “alkvloxy” of R? and R82, C1-C4 alkyloxy is preferred.

In the present specification, “alkenyloxy” means a group in which “alkenyl” as defined
above is substituted with one oxygen atom. Example thereof can include vinyloxy, allyloxy,
1-propenyloxy, 2-butenyloxy, 2-pentenyloxy, 2-hexenyloxy, 2-heptenyloxy, 2-octenyloxy and
the like. C2-C6 alkenyloxy is preferred. C2-C4 alkenyloxy is more preferred. When the
number of carbons is particularly specified, “alkenyloxy” having carbon number within the

10




17.280 0.212 5,1275 25265 53 4247 18. 620 O. 165 4. 7614 16650 35
19.160 0.118 4.628 5147 11 19. 460 0. 168 4.5577 29202 61 23. 200 C.
165 4.3924 4333 9 21. 480 0. 141 4. 1335 15787 35 21, 740 C. 165
4.0846 27045 57 22.040 0.118 4.0297 19158 40 22. 220 0. 165 3.9974

ra228e2 A8 R0C: Ched e 3.8971 6607

In the present specification, “alkynyloxy” means a group in which “alkynyl” as defined
above is substituted with one oxygen atom. Example thereof can include ethynyloxy,
1-propynyloxy, 2-propynyloxy, 2-butynyloxy, 2-pentynyloxy, 2-hexynyloxy, 2-heptynyloxy,
2-octynyloxy and the like, C2-C6 alkynyloxy is preferred. C2-C4 alkynyloxy is more
preferred. When the number of carbons is particularly specified, “alkynyloxy” having carbon
number within the range of the number is meant.

In the present specification, “cycloalkyloxy” means a group in which “cycloalkyl” as
defined above is substituted with one oxygen atom. Example thereof can include
cyclopropyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy, cycloheptyloxy, and
cyclooctyloxy. C3-C6 cycloalkyloxy is preferred. When the number of carbons is particularly
specified, “cycloalkyloxy” having carbon number within the range of the number is meant.

In the present specification, “alkylthio” means a group in which “alkyl” as defined

above is substituted with one sulfur atom. Example thereof can include methylthio,
ethylthio, n-propylthio, isopropylthio, n-butylthio, isobutylthio, sec-butylthio, tert-butylthio,
n-pentylthio, isopentylthio, 2-pentylthic, 3-pentylthio, n-hexylthio, ischexylthio, 2-hexylthio,
3-hexylthio, n-heptylthio, n-octylthio and the like. C1-C6 alkylthio is preferred. C1-C4
alkylthio is more preferred. When the number of carbons is particularly specified, “alkylthio”
having carbon number within the range of the number is meant.

In the present specification, “alkenylthic” means a group in which “alkenyl” as defined
above is substituted with one sulfur atom. Example thereof can include vinylthio, allylthio,
1-propenylthio, 2-butenylthio, 2-pentenylthio, 2-hexenylthio, 2-heptenyithio, 2-octenylthio
and the like. C2-C6 alkenylthio is preferred. (C2-C4 alkenylthio is more preferred. When
the number of carbons is particularly specified, “alkenylthio” having carbon number within the
range of the number is meant.

In the present specification, “alkynylthic” means a group in which “alkynyl” as defined
above is substituted with one sulfur atom. Example thereof can include ethynylthio,
1-propynylthic, 2-propynylthic, 2-butynylthio, 2-pentynylthic, 2-hexynylthio, 2-heptynylthio,
Z-octynylthio and the like. C2-C6 alkynylthio is preferred. C2-C4 alkynylthio is more
preferred. When the number of carbons is particularly specified, “alkynylthio” having carbon
number within the range of the number 1s meant,

In the present specification, “cycloalkylthio” comprises a group in which “cycloalkyl” as
defined above is substituted with one sulfur atom. Example thereof can include
cyclopropylthio, cyclobutylthio, cyclepentylthio, cyclohexylthio, cycloheptylthio, and
cyclooctylthio. C3-C6 cycloalkylthio is preferred. When the number of carbons is
particularly specified, “cycloalkylthio” having carbon number within the range of the number
is meant.

In the present specification, “alkylene” means straight- or branched-chain alkylene
having 1 to 10 carbon atom(s). Example thereof can include methylene, 1-methyl methylene,
1,1-dimethyl methylene, ethylene, 1-methylethylene, 1-ethylethylene, 1,1-dimethylethylene,
1,2-dimethylethylene, 1,1-diethylethylene, 1,2-diethylethylene, 1-ethyl-2-methylethylene,
trimethylene, 1-methyltrimethylene, 2-methyltrimethylene, 1,1-dimethyltrimethylene,
1,2-dimethyltrimethylene, 2.2-dimethyltrimethylene, 1-ethyltrimethylene,
2-ethyltrimethylene, 1,1-diethyltrimethylene, 1,2-diethyltrimethylene,
2,2-diethyltrimethylene, 2-ethyl-2-methyltrimethylene, tetramethylene, 1-methyl
tetramethylene, 2-methyl tetramethylene, 1,1-dimethyl tetramethylene, 1,2-dimethyl
tetramethylene, 2,2-dimethyl tetramethylene, 2,2-di-n-propyltrimethylene, 1-isobutylethylene,
1-(2,2-dimethylpropyl) methylene, 1-t-butylethylene, 1-isobutyltrimethylene and the like.
When the number of carbons is particularly specified, “alkylene” having carbon number within
the range of the number is meant.
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hetero atom and may be substituted with a non-reactive substituent” means a group in which
methylene moiety in alkylene of “alkylene which may be substituted with a non-reactive
substituent” defined below may be substituted with “hetero atom” as defined above in
non-adjacent one or two sites. Examples of “alkylene which may be intervened by a hetero
atom” can include methylene, 1-methyl methylene, 1,1-dimethyl methylene, ethylene,
1-methylethylene, 1-ethylethylene, 1,1-dimethylethylene, 1,2-dimethylethylene,
1,1-diethylethylene, 1,2-diethylethylene, 1-ethyl-2-methylethylene, trimethylene,
1-methyltrimethylene, 2-methyltrimethylene, 1,1-dimethyltrimethylene,
1,2-dimethyltrimethylene, 2,2-dimethyltrimethylene, 1-ethyltrimethylene,
Z2-ethyltrimethylene, 1,1-diethyltrimethylene, 1,2-diethyltrimethylene,
2,2-diethyltrimethylene, 2-ethyl-2-methyltrimethylene, tetramethylene, 1-methyl
tetramethylene, 2-methyl tetramethylene, 1,1-dimethyl tetramethylene, 1,2-dimethyl
tetramethylene, 2,2-dimethyl tetramethylene, 2,2-di-n-propyltrimethylene, 1-isobutylethylene,
1-(2,2-dimethylpropyl) methylene, 1-t-butylethylene, l-isobutyltrimethylene, methyleneoxy
methylene, methylenethio methylene, methylene (N-methylamino) methylene, ethyleneoxy
methylene, ethylenethio methylene, ethylene (IN-methylamino) methylene,
methyleneoxyethylene, methylenethicethylene, methylene (N-methylamino)ethylene,
trimethyleneoxy methylene, trimethyleneoxyethylene, trimethyleneoxytrimethvlene,
1-isobutyl methyleneoxy methylene, 1-(2,2-dimethylpropyl) methyleneoxy methylene, 1-t-butyl
methyleneoxy methylene, 1-isobutylethyleneoxy methylene, and 1-isobutyl
methyleneoxyethylene. When the number of carbons is particularly specified, “alkyiene
which may be intervened by a hetero atom” having carbon number within the range of the
number 1s meant.

In the present specification, “alkenylene” means straight- or branched-chain
alkenylene having 2 to 10 carbon atoms. Example thereof can include ethenylene, 1-methyl
ethenylene, 1-ethyl ethenylene, 1,2-dimethyl ethenylene, 1,2-diethyl ethenylene,
1-ethyl-2-methyl ethenylene, propenylene, 1-methyl-2-propenylene, 2-methyl-2-propenylene,
1,1-dimethyl-2-propenylene, 1,2-dimethyl-2-propenylene, 1-ethyl-2-propenylene,
2-ethyl-2-propenylene, 1,1-diethyl-2-propenylene, 1,2-diethyl-2-propenylene, 1-butenylene,
2-butenylene, 1-methyl-2-butenylene, 2-methyl-2-butenylene, 1,1-dimethyl-2-butenylene,
1,2-dimethyl-2-butenylene, 1-isobutyl ethenylene, 1-(2,2-dimethylpropyl)-2-propenylene,
1-t-butyl-Z-propenylene, 1-isobutyl-2-propenylene and the like. When the number of
carbons is particularly specified, “alkenylene” having carbon number within the range of the
number is meant. '

The phrase of “alkenylene which may be intervened by a heterc atom and may be
substituted with a non-reactive substituent” means a group in which methylene moiety of
alkylene in “alkenylene which may be substituted with a non-reactive substituent” defined
blow may be substituted with “heterc atom” as defined above in one or two positions that are
not adjacent. Examples of “alkenylene which may be intervened by a hetero atom” can
include ethenylene, 1-methyl ethenylene, 1-ethyl ethenylene, 1,2-dimethyl ethenyviene,
1,2-diethyl ethenylene, 1-ethyl-2-methyl ethenylene, propenylene, 1-methyl-2-propenylene,
2-methyl-2-propenylene, 1,1-dimethyl-2-propenylene, 1,2-dimethyl-2-propenylene,
1-ethyl-2-propenylene, 2-ethyl-2-propenylene, 1,1-diethyl-2-propenylene,
1,2-diethyl-2-propenylene, 1-butenylene, 2-butenylene, 1-methyl-2-butenylene,
2-methyl-2-butenylene, 1,1-dimethyl-2-butenylene, 1,2-dimethyl-2-butenylene, 1-isobutyl
ethenylene, 1-(2,2-dimethylpropyl)-2-propenylene, 1-t-butyl-2-propenylene,
1-isobutyl-2-propenylene, 1-methyl-2-butenyleneoxy methylene, 1-isobutyl-2-butenyleneoxy
methylene, 1-(2,2-dimethylpropyl)-2-butenylenecxy methylene, 1-t-butyl-2-butenyleneoxy
methylene and the like. When the number of carbons is particularly specified, “alkenylene
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In the present specification, “alkynylene” means straight- or branched-chain
alkynylene having 2 to 10 carbon atoms. Example thereof can include ethynylene,
propynylene, 1-methyl-2-propynylene, 1-ethyl-2-propynylene, butynylene,
1-methyl-2-butynylene, 2-methyl-3-butynylene, 1,1-dimethyl-2-butynylene,
1,2-dimethyl-3-butynylene, 2.2-dimethyl-3-butynylene, 1-isobutyl ethynylene,
1-(2,2-dimethylpropyl)-propynylene, 1-t-butyl-propynylene, 1-isobutyl-propynylene and the
like. When the number of carbons is particularly specified, “alkynylene” having carbon
number within the range of the number is meant.

In the present specification, the phrase of “alkynylene which may be intervened by 2
hetero atom and may be substituted with a non-reactive substituent” means a group in which
methylene moiety in alkylene of “alkynylene which may be substituted with a non-reactive
substituent” defined blow may be substituted with “hetero atom” as defined above in one or
two positions that are not adjacent. Examples of “alkynylene which may be intervened by a
hetero atom” can include ethynyvlene, propynylene, 1-methyl-2-propynylene,
1-ethyl-2-propynylene, butynylene, 1-methyl-2-butynylene, 2-methyl-3-butynylene,
1,1-dimethyl-2-butynylene, 1,2-dimethyl-3-butynylene, 2,2-dimethyl-3-butynylene, 1-isobutyl
ethynylene, 1-(2,2-dimethylpropyl)-propynylene, 1-t-butyl-propynylene,
1-isobutyl-propynylene, 1-methyl-2-butynyleneoxy methylene, 1-isobutyl-2-butynyleneoxy
methylene, 1-(2,2-dimethylpropyl)-2-butynyleneoxy methylene, 1-t-butyl-2-butynyleneoxy
methylene and the like. When the number of carbons is particularly specified, “alkynylene
which may be intervened by a hetero atom” having carbon number within the range of the
number is meant.

In the present specification, “aryl” comprises monocyclic or fused cyclic aromatic
hydrocarbons. This may be fused at every possible position with the above “cycloalkyl”, the
above “cycloalkenyl”, or “nonaromatic heterocyclic group” defined below. In both cases where
aryl is a monocyclic ring and a fused cyclic ring, binding can occur at every position. Example
thereof can include phenyl, 1-naphthyl, 2-naphthyl, anthranyl, tetrahydronaphthyl,
1,3-benzodioxolyl, and 1,4-benzodioxanyl. Phenyl, 1-naphthyl, and 2-naphthyl are preferred.
Phenyl is more preferred.

In the present specification, “hetercaryl” comprises 5- to 6-membered aromatic rings
containing at least one atom optionally selected from oxygen atom, sulfur atom and nitrogen
atom in the ring. This may be fuged at every possible position with the above “cycloalkyl”, the
above “aryl”, “nonaromatic heterocyclic group” defined below or other hetercaryl. In both
cases where heteroaryl is & monocyclic ring and a fused cyclic ring, binding can occur at every
position. Example thereof can include pyrrolyl (e.g., 1-pyrrolyl, 2-pyrrolyl, 3-pyrrolyl), furyl
(e.g., 2-furyl, 3-furyl), thienyl (e.g., 2-thienyl, 3-thienyl), imidazolyl (e.g., 2-imidazolyl,
4-imidazolyl), pyrazolyl (e.g., 1-pyrazolyl, 3-pyrazolyl), isothiazolyl (e.g., 3-isothiazolyl),
1soxazolyl (e.g., 8-isoxazolyl), oxazolyl (e.g., 2-oxazolyl), thiazolyl (e.g., 2-thiazalyl), pyridyl
(e.g., 2-pyridyl, 3-pyridyl, 4-pyridyl), pyrazinyl (e.g., 2-pyrazinyl), pyvrimidinyl (e.g.,
2-pyrimidinyl, 4-pyrimidinyl), pyridazinyl (e.g., 3-pyridazinyl), tetrazolyl (e.g., 1H-tetrazolyl),
oxadiazolyl (e.g., 1,3,4-0xadlazolyl), thiadiazolyl (e.g., 1,8,4-thiadiazolyl), indolizinyl (e.g.,
2-indolizinyl, 6-indolizinyl), 1soindolyl (e.g., 2-1soindolyl), indolyl (e.g., 1-indolyl, 2-indolyl,
3-indolyl), indazolyl (e.g., 3-indazolyl), purinyl (e.g., 8-purinyl), quinolizinyl (e.g.,
2-quinolizinyl), isoquinolyl {e.g., 3-1soquinolyl), quinolyl (e.g., 2-quinolyl, 5-quinolyl),
phthalazinyl (e.g., 1-phthalazinyl), naphthylidinyl (e.g., 2-naphthylidinyl), quinolanyl (e.g.,
2-quinolanyl), quinazolinyl (e.g., 2-quinazolinyl), cinnolinyl (e.g., 3-cinnolinyl), pteridinyl (e.g.,
2-pteridinyl ), carbazolyl (e.g., 2-carbazolyl, 4-carbazolyl), phenanthridinyl (e.g.,
2-phenanthridinyl , 3-phenanthridinyl), acridinyl (e.g., 1-acridinyl, 2-acridinyl)
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quinolanyloxy, quinazolinyloxy, cinnolinyl oxy, pteridinyl oxy, carbazolyloxy, phenanthridinyl
oxy, acridinyloxy, dibenzofuranyloxy, benzoimidazolyloxy, benzoisoxazolyloxy,
benzoxazolyloxy, benzoxadiazolyloxy, benzoisothiazolyloxy, benzothiazolyloxy, benzofuryloxy,
benzothienyloxy, dibenzothienyloxy, benzodioxolyloxy and the like. Furyloxy, thienyloxy,
imidazolyloxy, pyrazolyloxy, isothiazolyloxy, isoxazolyloxy, oxazolyloxy, thiazolyloxy,
pyridyloxy, pyrazinyloxy, pyrimidinyloxy, pyridazinyloxy and the like are preferred.

In the present specification, “heteroarylthio” comprises groups in which the above
“heteroaryl” is substituted with one sulfur atom. Example thereof can include pyrrolylthio,
furylthio, thienylthio, imidazolylthic, pyrazolylthio, isothiazolylthio, isoxazolylthio,
oxazolylthio, thiazolylthic, pyridylthic, pyrazinylthio, pyrimidinylthio, pyridazinylthio,
tetrazolylthio, oxadiazolylthio, thiadiazolylthio, indolizinylthio, isoindolylthio, indolylthio,
indazolylthio, purinylthio, quinolizinylthio, isoquinolylthio, quinolylthio, phthalazinylthio,
naphthyldinylthio, quinolanylthio, guinazolinylthic, cinnolinyl thio, pteridinyl thie,
carbazolylthio, phenanthridinyl thio, acridinylthio, dibenzofuranylthie, benzoimidazolylthio,
benzoisoxazolylthio, benzoxazolylthio, benzoxadiazolylthio, benzoisothiazolylthio,
benzothiazolylthio, benzofurylthio, benzothienylthic, dibenzothienylthio, benzodioxolylthio
and the like. Furylthio, thienylthio, imidazolylthio, pyrazolylthio, isothiazolylthio,
isoxazolylthio, oxazolylthio, thiazolylthio, pyridylthio, pyrazinylthic, pyrimidinylthic,
pyridazinylthic and the like are preferred.

In the present specification, “cycloalkanediyl” means a group having another one
bonding hand in the above “cycloalkyl”. Example thereof can include cyclopentanediyl,
cyclohexanediyl, and cyclooctanediyl.

In the present specification, “cycloalkenediyl” means a group having another one
bonding site in the above “cycloalkenyl”. Example thereof can include 1-cyclopentenediyl,
1-cyclohexenediyl, 1-cyclooctenediyl and the like. '

In the present specification, “aryldiyl” means a group having another one bonding site
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In the present specification, “hetercaryldiyl” means a group having another one
bonding site in the above “heteroaryl”. Example thereof can include pyrrolediyl, furandiyl,
thiophenediyl, pyrazolediyl, imidazolediyl, isothiazolediyl, isoxazolediyl, oxazolediyl,
thiazolediyl, pyrazinediyl, pyrimidinediyl, pyridazinediyl, oxadiazolediyl, thiadiazolediyl,
indolidinediyl, isoindolediyl, indolediyl, indazolediyl, purinediyl, quinolidinediyl,
isoguinolinediyl, quinolinediyl, phthalazinediyl, naphthyridinediyl, quinolanediyl, quinazoline
diyl, cinnolinediyl, pteridinediyl, carbazolediyl, phenanthridinediyl, acridinediyl,
dibenzofurandiyl, benzoxazolonediyl, benzoxadinonediyl, benzoimidazolediyl,
benzoisoxazolediyl, benzoxazolediyl, benzoxadiazolediyl, benzoisothiazolediyl,
benzothiazolediyl, benzofurandiyl, benzothiophenediyl, dibenzothiophenediyl,
benzodioxolanediyl and the like. »

In the present specification, “nonaromatic heterocyclic diyl” means a group having
another one bonding site in the above “nonaromatic heterocyclic group”. Example thereof can
include pyrrolidinediyl, pyrrolinediyl, imidazolidinediyl, imidazolinediyl, pyrazolidinediyl,
pyrazolinediyl, piperidinediyl, dihydropyridinediyl, tetrahydropyridinediyl, piperazinediyl,
dihydropyrazinediyl, tetrahydropyrazinediyl, dihydropyrimidinediyl,
tetrahydropyrimidinediyl, perhydropyrimidinediyl, tetrahydrofurandiyl,
tetrahydrothiophenediyl, N-methylpyrrolidinediyl, tetrahydropyrandiyl,
N-methylperhydropyridinediyl and the like.

[0008]

In the present specification, example of a non-reactive substituent in “alkyl which may
be substituted with a non-reactive substituent” includes trihalomethyl, cycloalkyl optionally
substituted with one or two substituent(s) selected from Substituent group A, cycloalkenyl
optionally substituted with one or two substituent(s) selected from Substituent group A,
alkyloxy optionally substituted with one or two substituent(s) selected from Substituent group
B, cycloalkyloxy optionally substituted with one or two substituent(s) selected from
Substituent group A, alkylthio optionally substituted with one or two substituent(s) selected
from Substituent group B, cycloalkylthio optionally substituted with one or two substituent(s)
selected from Substituent group A, aryl optionally substituted with one to three substituent(s)
selected from Substituent group C, heteroaryl optionally substituted with one to three
substituent(s) selected from Substituent group C, aryloxy optionally substituted with one to
three substituent(s) selected from Substituent group C, heteroaryloxy optionally substituted
with one to three substituent(s) selected from Substituent group C, arylthio optionally
substituted with one to three substituent(s) selected from Substituent group C, heteroarylthio
optionally substituted with one to three substituent(s) selected from Substituent group C,
pyrrolidino, piperidino, morpholinc and the like, and these may be substituted by one or two
substituent(s).

Substituent group A: C1-C4 alkyl, trihalomethyl, C1-C4 alkyloxy, C1-C4 alkylthio,
phenyl optionally substituted with one to three substituent(s) selected from Substituent group
C, phenoxy optionally substituted with one to three substituent(s) selected from Substituent
group C, heteroaryl

Substituent group B: trihalomethyl, C1-C4 alkyloxy, C1-C4 alkylthio, phenyl
optionally substituted with one to three substituent(s) selected from Substituent group C,
phenoxy optionally substituted with one to three substituent(s) selected from Substituent
group C, heteroaryl

Substituent group C: halogen atom, C1-C4 alkyl, trihalomethyl, C1-C4 alkyloxy,
C1-C4 alkylthio, phenyl optionally substituted by one to three substituent(s) selected from
Substituent group C, phenoxy optionally substituted by one to three substituent(s) selected
from Substituent group C, heteroaryl
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may be substituted with a non-reactive substituent’, “alkynyl which may be substituted with a
non-reactive substituent”, “alkylene which may be substituted with a non-reactive
substituent”, “alkenylene which may be substituted with a non-reactive substituent’, and
“alkynylene which may be substituted with a non-reactive substituent” include trihalomethyl,
cycloalkyl optionally substituted with one or two substituent(s) selected from above
Substituent group A, cycloalkenyl optionally substituted with one or two substituent(s)
selected from above Substituent group A, aryl optionally substituted with one to three
substituent(s) selected from Substituent group C, heteroaryl optionally substituted with one to
three substituent(s) selected from Substituent group C and the like, and these may be
substituted by one or two substituent(s).

In the present specification, examples of non-reactive substituents in “cycloalkanediyl
which may be substituted with a non-reactive substituent” and “cycloalkenediyl which may be
substituted with a non-reactive substituent” include alkyl optionally substituted with one or
two substituent(s) selected from above Substituent group B, trihalomethyl, cycloalkyl
optionally substituted with one or two substituent(s) selected from above Substituent group A,
cycloalkenyl optionally substituted with one or two substituent(s) selected from ahove
Substituent group A, aryl optionally substituted with one to three substituent(s) selected from
above Substituent group C, heteroaryl optionally substituted with one to three substituent(s)
selected from above Substituent group C and the like, and these may be substituted with one
or two substituent(s).

In the present specification, examples of substituents in “aryldiyl which may be
substituted with a non-reactive substituent”, “heteroaryldiyl which may be substituted with a
non-reactive substituent”, and “nonaromatic heterocyclic diyl which may be substituted with 2
non-reactive substituent” include halogen atom, alkyl optionally substituted with one or two
substituent(s) selected from above Substituent group B, trihalomethyl, cycloalkyl optionally
substituted with one or two substituent(s) selected from above Substituent group A, alkyloxy
optionally substituted with one or two substituent(s) selected from above Substituent group B,
cycloalkyloxy optionally substituted with one or two-substituent(s) selected from above
Substituent group A, alkylthio optionally substituted with one or two substituent(s) selected
from above Substituent group B, cycloalkylthio optionally substituted with one or two
substituent(s) selected from above Substituent group A, aryl optionally substituted with one to
three substituent(s) selected from above Substituent group C, heteroaryl optionally
substituted with one to three substituent(s) selected from above Substituent group C, aryloxy
optionally substituted with one to three substituent(s) selected from above Substituent group
C, heteroaryloxy optionally substituted with one to three substituent(s) selected from above
Substituent group C, arylthio optionally substituted with one to three substituent(s) selected
from above Substituent group C, heteroarylthio optionally substituted with one to three
substituent(s) selected from above Substituent group C and the like, and these may be
substituted with one or two substituent(s).

In the present specification, “non-reactive substituent” means a substituent that will
cause no reaction during reaction in any of Step A to Step F.  For example, the substituents as
shown above are recited.

In the present specification, “hydrolysate of compound represented by general formula
(I)” means a compound represented by general formula (IT) or its metal salt (metal is sodium,
potassium oy Iithium) of carboxylic acid.

In the present specification, “hydrolysate of compound represented by general formula
(IX)” means a compound represented by general formula (X) or its metal salt (metal is sodium,
potassium or lithium) of carboxylic acid.

In the present specification, “hydrolysis” embraces hydrolysis in acidic condition, and
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NH, \--rjEtOir-3COOEt (IV-e)(V-a) Step 1Step 2 Hydrolysis Me_ COON

Step (r- Ste: A solution of a compound (M-a, 89.1 g, 0.454 mol.) and
hy &S9P (1M:8+:21.4 o 8.4 82 real)intolueng K142 dghhwas refluxed. qis.
sadnder dehydrating condition for 5 hours. The reaction solution was

concentraterdnder Jedused presswretoehiainaconcentiated SQIMIODH wing
caskRiIS CONseRtAted Selution Was sseshin the next Ieastan. o BI8R oivent [Bhd
alchgiGoneentrated solution: eblainedinStendvasadded a:coOMROUATHEN: A added
to Ok 8:Heh 83N canahstirsesh at:dd cadarSrhowsadded %@&ﬁ&ﬂl&q{yg@&ous
phiasseneentrateckunden redugadiprassuredo,abtaing seneentiated:ed with an
or SAILIQN, GANEANINEG B.COMPOLNG (L:Ckshhis,concentrated SOIHOMWAS ysis, acid is
adiseeh hthe et EeRGtN. Btep &eanic FobG concentrale sOUMION ted, and alcohol
is abteinedrn Siep-2 were added methanel {6Qmk)sand 24%iOHW 0N is extracted
wihyghoxigeaqueous solulion B84 mld).andistitrediat 25G:fak 0:5:AUEydhend 6)
aftieactionselutiopryascconeantiaied-tundearoraduced pressug.danewashettd, and
aldoii) teluerie {Zl3iml ). tadhe dguecids phase were addee61Y0:8ulfuri€on may be
coeik{3t3ighand dther81% sulfuric acid (26 g) to render it acidic, and

extracteghithsethyhadetate (144 qtidn)i Afteronmpshing withawate f (@5 Mhdans that
ththeexttact was cedeantratedvndé sraducedsprassure, therB2rprepandhg isolated.

(24 mi) tvasraddeey @ift ailowed doeotystallizel attOG 06,040 hodIBtdhB2" means
thirecipitated otystatsanerefoollected by fiteations aneldriedtsSoht&inwthout being
isatgrmpound (Mc, 37.5 g, 71.5%). Melting point: 131C NAIR (DMSO-de ,

TMS)1:1tB0prds80 frecBli)iot, 22 yd1blIIronBltinbSte] Q@E(en 16 F19p 2.24:.d Step
B’ (me804 yh 2! 8Re(epr2bbindrePrR)28: 901t e4 20ty 2149518c29ta, (A Stef PAanesuby A is
regifqobnaden<daydiffraction iStshdwarih SEabk Bitaud: Fign 8isBifedction

anglesrohmajorepesisiio o9, §etiyes 120y korduetiRs Bealdiras] Tabfdd]Aa, and
Stoe Préagesearohisbe widtbrdnvataectensityRedatRe tbrerae BiebBR0516Da and
StereA6 5 2654c8 Al Qsp80n next Step Da, Step Aa, and Step Ba wituout being isolated.

In the present specification, “sequentially conducting Step E and Step F” means that
the compound generated after reaction of Step E is used in next Step F without being isolated.
In the present specification, “sequentially conducting Step Ea and Step Fa” means

-that the compound generated after reaction of Step Ea is used in next Step Fa without being
1solated.

[0009]
Preferred substituent groups for R* to R7, X, Y, and Hal in compounds represented by

general formulas (I), (II), (I1I), V), (V), (VD), (VII), and (VIII) are shown by (Ia) to (IIb).
Compounds of possible combinations thereof are preferred.

As R, (Ia) alkyl which may be substituted with a non-reactive substituent, alkeny!
which may be substituted with a non-reactive substituent, or alkynyl which may be
substituted with a non-reactive substituent is preferred, (Ib) alkyl which may be substituted
with a non-reactive substituent is more preferred, and (I¢) alkyl which may be substituted with
one or two substituent(s) selected from Substituent group D is most preferred.

Substituent group D: trifluoromethyl, C1-C4 alkyloxy, C5-C6 cycloalkyl, phenyl
substituted with one to two halogen atom(s), and morpholine

As R?, (I1d) alkyl, alkkyloxyalkyl, or alkkyloxy is preferred, (Ie) alkyl or alkyloxy is more
preferred, and If) C1-C3 alkyl is most preferred.

As R®, (Ig) alkyl, alkyloxyalkyl, or alkyloxy is preferred, (Ih) alkyl or alkyloxyalkyl is
preferred, and (Ii) C1-C3 alkyl is most preferred.

Alternatively, R? and R® taken together with the adjacent carbon atom form
preferably (Ij) 5 to 10-membered cycloalkene having one double bond, and more preferably (Ik)
cyclooctene.

As R4, (Il) & hydrogen atom or hydroxyl is preferred, and (Im) a hydrogen atom is more
preferred.
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As R¢, (Ip) alkyl is preferred, and (Ig) C1-C2 alkyl is more preferred.

As R7, (Ir) a hydrogen atom or alkyl is preferred, and (Is) C1-C2 alkyl is more
preferred.

As X, (It) alkylene which may be intervened by a hetero atom and may be substituted
with a non-reactive substituent, alkenylene which may be intervened by a hetero atom and
may be substituted with a non-reactive substituent, alkynylene which mayv be intervened by a
hetero atom and may be substituted with a non-reactive substituent, cycloalkanediyl which
may be substituted with a non-reactive substituent, cycloalkenediyl which may be substituted
with a non-reactive substituent, aryldiyvl which may be substituted with a non-reactive
substituent, hetercaryldiyl which may he substituted with a non-reactive substituent, or
nonaromatic heterocyclic diyl which may be substituted with a non-reactive substituent is
preferred, and (Iu) alkylene which may be intervened by a hetero atom and may be substituted
with a non-reactive substituent, cycloalkanediyl which may be substituted with a non-reactive
substituent, aryldiyl which may be substituted with a non-reactive substituent, heteroaryldiyl
which may be substituted with a non-reactive substituent, or nonaromatic heterocyclic diyl
which may be substituted with a non-reactive substituent is more preferred, and (Iv)
cycloalkanediyl, aryldiyl, heteroaryldiyl which may be substituted with halogen atom, or
tetrahydropyrandiyl is most preferred.

AsY, (Iw) a single bond, alkylene which may be substituted with a non-reactive
substituent, alkenylene which may be substituted with a non-reactive substituent, or
alkynylene which may be substituted with a non-reactive substituent is preferred, (Ix) a single
bond or alkylene is more preferred, and (Iy) a single bond or (Iz) C1-C2 alkylene is most
preferred. '

As Hal, (IIa) halogen atom is preferred, and (IIb) a chlorine atom is more preferred.
(00107

Preferred substituent groups for Rte to R7#, X2 | Y2 and Hal® in compounds
represented by general formulas (XI), (X), XI), &II), XIII), XIV), XV) and KXVI) are shown
by (Iaa) to (IIba). - Compounds of possible combinations of these are preferred.

AsRle, (Iaa) alkyl which may be substituted with a non-reactive substituent, alkenyl
which may be substituted with a non-reactive substituent, or alkynyl which may be
substituted with a non-reactive substituent is preferred, (Iba) alkyl which may be substituted
with a non-reactive substituent is more preferred, and (Ica) alkyl which may be substituted
with one to two substituent(s) selected from Substituent group D is most preferred.

Substituent group De: trifluoromethyl, C1-C4 alkyloxy, C5-C8 cycloalkyl, phenyl
substituted by one to two halegen atom(s), and morphoelino

As R?2, (Ida) alkyl, alkyloxyalkyl, or alkyloxy is preferred, (Iea) alkyl or alkyloxy is
more preferred, and (Ifa) C1-C2 alkyl is most preferred.

As Rée (Iga) alkyl, alkyloxyalkyl, or alkyloxy is preferred, (Tha) alkyl or alkvioxyalkyl
1s more preferred, and (Iia) C1-C3 alkyl is most preferred.

Alternatively, R*® and R®® taken together with the adjacent carbon atom form (ja) 5
to 10-membered cycloalkene having one double bond, more preferably (Tka) cyclooctene.

Ag R4e (Ila) hydrogen atom or hydroxyl is preferred, and (Ima) a hydrogen atom is
more preferred.

As R8¢, (Ina) alkyl is preferred, and (loa) C1-C2 alkyl is more preferred.

Asg Rbe, (Ipa) alkyl is preferred, and (Iga) C1-C2 alkyl is more preferred.

As R72 (Ira) hydrogen atom or alkyl is preferred, and (Isa) C1-C2 alkyl is more
preferred.

As Xe, (Ita) alkylene which may be intervened by a hetero atom and may be
substituted with a non-reactive substituent, alkenylene which may be intervened by a hetero
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intervened by a hetero atom and may be substituted with a non-reactive substituent,
cycloalkanediyl which may be substituted with a non-reactive substituent, cycloalkenediyl
which may be substituted with a non-reactive substituent, aryldiyl which may be substituted
with a non-reactive substituent, heteroaryldiyl which may be substituted with a non-reactive
substituent, or nonaromatic heterocyclic diyl which may be substituted with a non-reactive
substituent is preferred, and (Iua) alkylene which may be intervened by a hetero atom and
may be substituted with a non-reactive substituent, cycloalkanediyl which may be substituted
with a non-reactive substituent, aryldiyl which may be substituted with a non-reactive
substituent, heteroaryldiyl which may be substituted with a non-reactive substituent, or
nonaromatic heterocyclic diyl which may be substituted with a non-reactive substituent is
more preferred, and (Iva) cycloalkanediyl, aryldiyl, heteroaryldiyl which may be substituted
with a halogen atom, or tetrahydropyrandiyl is most preferred.

As Ye, (Iwa) a single bond, alkylene which may be substituted with a non-reactive
substituent, alkenylene which may be substituted with a non-reactive substituent, or
alkynylene which may be substituted with a non-reactive substituent 1s preferred, and (Ixa) a
single bond or alkylene is more preferred, and (Iva) a single bond or (Iza) C1-C2 alkylene is
most preferred.

As Hals, (ITaa) halogen atom is preferred, and (ITba) chlorine atom is more preferred.

[Effect of the invention]
[0011]

It 1s useful as a process for obtaining a 2-pyridone-3-carbamoyl derivative having
excellent cannabinoid agonist activity and its important intermediate in a simple manner,
with high yield and high purity.

[Best mode for carrying out the invention]
0612

A compound of the present invention may be synthesized by any of the methods shown
below. In compounds represented by general formulas (I), A1), (I1T), AV), (V), (VI), (VII), and
(VIII), when they have a asymmetric center, their racemates and/or optically active substances
are also involved.

The compounds represented by general formulas @), D), IID), AV), (V), VD), (VII), and
(VIII) may be present in an appropriate salt or solvate form in each step.

[Chemical formula 29]
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11 32. 080 a 165 2.7878 6467 11 Example 4: Synthesis of Compound
(EH) iThemical. formula 33] Step 1 A solution of a compound39.1 g,
0.454 mop and a compound (IV-d, 16.5 g, 0.189 rnok in toluene (142 ii4L)
was refluxed under dehydratig cordition for 8 hoyrs. The reaction
solution was concentrated undef|reduced pre§suﬁe to obtain a
concgntrateﬁ%’@*tﬁtion. Thiscoocenteaned sollit §088d in the next
RZ/réﬁcﬁon. Stepi @ To the congentrated solyi gined in Step 1 was
added a compound(¥-a;61:3g;0-283mak, and stirred at 120C for 8
hours. The reSictich solution wisrcBncentrated urftler reduced pressure to
obtain a concentrated solution containing a compodnd (I-d). This
concentrated solytjon was used in the next reaction. Step 3 4 Te the

concentratedR§oI ionC gined M Step 2 were added withsmethanal (60
__mff and 24% sgp?mhy foxide aqueous solution (38.4 mL), landstirféd at
step0% {05 hour: JHegeaction slution was concentrated & erreduced

pressure, and waghed with toluene. (213 mit). To the aqueousphase were

added 61% Sulfyfic acid (3.3 g) and then 31% sulfuric acid (26,0) to

render it acidic, 8hd extracted with ethyl acetate (144 mL). After washing

with water (95 ink), the extract was concentrated under reduced pressure,

Hzml’rérzx-p?g Anci (24 inkyavas added, and allowed to crystallize at OC for

0.5 hayr. The precigitated ctystals wereczmiected by filtration, and dried to
—obtain-a-compeund28/2 g 59.%%). NMelting point: 106C 18TNIR

(LI\@&;@;G, TMS), 820 Xd, 6H, J=6.6), 1.28 (t, 3H, J=7.5), 1.56 - 1.66 (re

2Th,178un, 111), 2.23 68,2.79; , 211, tlss 7.5), 4.10 - 4.21 (m, 211), 8.28

(s, 111) A result of powder xt¥; Vdiffraction is shown in Table 4 and Fig. 4.

Diffraction angles of major peaks: 26 = 10.1, 10.8, 21.3, 26.0 degrees
whediable 41 R6Peak searchrset uetiadGrintensity atker@d143 187 760V, and Hal
are abA&3 14120 15, 740 16.060 18. 000 18.680 19.740 0.188 0.165 0,165
Step @ 65d0h}41:0:4k651d:88 b1 66D E6RB /B3 Endl 8ddG3464 186264 1seneral
formD16285 hnalA2 4iQ346hd bt RQ36 654231 320D /682 13083 3253

10022 45021 13 54110558 1004 A1k2120 & dbvadd di8dd £0:.380 0. 188 4.

35004202 F120 r900:0ntk88y general formula (II1) may be used in an amount of 0.1 to
1 mole equivalents, and preferably 0.35 to 0.85 mole equivalents, relative to the compound
represented by general formula (IV). When R? and R® do not cooperate with the adjacent
carbon atom, more preferably 0.35 to 0.55 mole equivalents may be used. When R? and R?
together with the adjacent carbon atom form cycloalkene, more preferably 0.65 to 0.85 mole
equivalents may be used.

Ag areaction solvent, toluene, xylene, chlorobenzene, or mixed solvent thereof, and
preferably toluene may be used.

Reaction time may be 30 minutes to 48 hours, and preferably 30 minutes to 10 hours.

Reaction temperature is 50°C to the temperature at which reaction solvent is refluxed,
and preferably at 100°C to the temperature at which reaction solvent is refluxed.

As necessary, acetic acid may be used in an amount of 0.05 to 0.10 mole equivalents,
relative to the compound represented by general formula (IV).

After completion of reaction in Step C, the reaction solution may be used in Step D
directly or after concentration as is needed. The dehydratively condensed cobjective compound
may be isolated by using a commonly used purification method and used in Step D.

Step D is a ring closure step of the compound obtained in Step C and the compound
represented by general formula (V) to generate the compound represented by general formula
M.

This step may be carried out in the absence of solvent or in a solvent.

The compound represented by general formula (V) may be used in an amount of 0.3 to
1.2 mole equivalents, and preferably 0.5 to 1.0 mole equivalents, relative to the compound
represented by general formula (IV). When R? and R® do not cooperate with the adjacent

20
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cag’g&?alﬁrgﬁnoqgggelja%%’%%g11:55 ﬁ@r@x@lé%q%@vaqggcs may be used. When R? and R®

together with the adjacent carbon atom form cycloalkene, more preferably 0.85 to 1.05 mole
equivalents may be used,

As a reaction solvent, toluene, xylene, chlorobenzene, or mixed solvent thereof, and
preferably toluene may be used.

Reaction time is 30 minutes to 48 hours, and preferably 30 minutes to 16 hours.

Reaction temperature is 50°C to the temperature at which reaction solvent is refluxed,
and preferably at 100°C to the temperature at which reaction solvent is refluxed.

After completion of reaction in Step D, the reaction solution may be used in Step A
divectly or after concentration as is needed. The compound represented by general formula (1)
may be used in Step A after extraction, isclation and purification by commonly used methods.

Step A 1s a step of hydrolyzing the compound represented by general formula (I)
obtained in Step D to generate the hydrolysate of the compound represented by general
formula (I).

‘ When hydrolysis is conducted in acidic condition, alcohol may be added to the reaction
solution and extracted with an organic solvent after hydrolysis. Alternatively, after
extracting the reaction solution with an organic solvent, alcohol may be added to the organic
phase.

When hydrolysis is conducted in basic condition, acid may be added to the reaction
solution to render it acidic after hydrolysis, and then alcohol may be added to the reaction
solutionand extracted with an organic solvent. Alternatively, after rendering the reaction
solution acidic by addition of acid and extracting the reaction solution with an organic solvent,
alcohol may be added to the organic phase. When hydrolysate is soluble in the organic phase,
alcohol and acid may be added to the organic phase after extracting the reaction solution with
an organic solvent. After hydrolysis, the reaction solution may be used directly in the
next step, or concentrated as necessary before use in the next step.

As an organic solvent, ethyl acetate, and toluene are preferred.

A) When hydrolysis 1s conducted in acidic condition, acid may be used in an amount of
0.25 to 10 mole equivalents, and preferably 1 to 38 mole equivalents, relative to the compound
represented by general formula ().

As acid, hydrochloric acid or sulfuric acid may be used. Reaction solvent, reaction
time, reaction temperature, precipitation time of crystals, precipitation temperature of crystals
and so on may be as same as those of the case where hydrolysis is conducted in basic condition
described below.

B) When hydrolysis is conducted in basic condition, the base may be used in an
amount of 0.25 to 3 mole equivalents, preferably 0.8 to 2.5 mole equivalents, and more
preferably 1.2 to 2 mole equivalents, relative to the compound represented by general formula
D.

As base, sodium hydroxide, potassium hydroxide, or lithium hydroxide, and preferably
sodium hydroxide may be used. Base may be used in solid state or as an aqueous solution.

As a reaction solvent, alcohol (methanol, ethanol, n-propanol, or isopropanol)/water or
mixed solvent of toluene/alcohol (methanol, ethanol, n-propanol, or isopropanol)/water, and
preferably toluene/methanol/water or methanol/water may be used.

Reaction time may be 0.25 to 8 hours, and preferably 0.5 to 2 hours,

Reaction temperature may be 10°C to 70°C, and preferably 20°C to 60°C,

After completion of hydrolysig, the reaction solution may be washed with toluene ac
needed, to obtain the phase (aqueous phase or organic phase) in which the hydrolysate of the
compound represented by general formula (I) is dissolved.

As acid to be added to the reaction solution or the phase in which the hydrolysate of
the compound represented by general formula (I) is dissolved, hydrochloric acid or sulfuric
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0.188 3. 1840 3812 6 29. 260 0,141. 3.0497 3793 6 31.080 0. 188 2,6751
12482 20 31.720 0,806 2.8186 4427 7 32,440 0. 165 2.7576 3503 6 31
140 0.165 2. 7010 4107 7 33. 500 0.212 2. 6728 8705 14 Example 5:
Synthesis of Compound (lI-e) [Chemical formula 34] FF EtO0C-rt00E.t
ac{lY @) ¥rad-Ril-2)8tep dotemn 2 vEyereoiysis MerCOOH N (ll-e) Step  Step
1 Sesolution:of s comopaund-{Hcas 58?:56@0Q}}@;ﬂam@pr@é%Qt@dW%Qﬂformula
11THV-£4 B gl DL 8Ounalin daluene. ddgotian passa fiuxed-Underormula M
gedlehydiating.gondition for 5 hours. rhe reaction solution was concentrated
underyegused ﬂaF&S5&@&@1@3{@%1@6@@%Dﬂi@i@ﬂaﬁ@ﬂ}&g%}ogﬂl&, or mixed solvent
theancenttated-solutinpwasused intheaext reaction.

Crystals may be allowed to precipitate for 0.25 to 12 hours, and preferably for 0.25 to 2
hours.

Crystals may be allowed to precipitate at -10°C to 25°C, and preferably at -5°C to 5°C.

Step C, Step D, and Step A may be sequentially conducted without conducting
1solation.

Step E is a step of reacting the compound represented by general formula (IT) with a
halogenating agent to generate the compound represented by general formula (VI).

The halogenating agent may be used in an amount of 0.5 to 2 mole equivalents, and
preferably 0.8 to 1.5 mole equivalents, relative to the compound represented by general
formula (ID).

As a reaction solvent, toluene, tetrahydrofuran, N,N-dimethylformamide,
N-methylpyrrolidone, or mixed solvent thereof, and preferably mixed solvent of
toluene/N-methylpyrrolidone or tetrahydrofuran/N,N-dimethyiformamide may be used.

Reaction time may be 0.25 to 12 hours, and preferably 0.25 to 2 hours.

Reaction temperature may be 10°C to 50°C, and preferably 20°C to 30°C.

After completion of reaction of Step E, the reaction solution may be used in Step F
directly or after concentration as needed.

Step F is a step of reacting the compound represented by general formula (VI) with the
compound represented by general formula (VII) or its acid salt in the presence of base to
generate the compound represented by general formula (VIII).

The compound represented by general formula (VII) or its acid salt may be used in an
amount of 0.5 to 2 mole equivalents, and preferably 0.8 to 1.5 mole equivalents, relative to the
compound represented by general formula (VI). .

As acid salt, hydrochloric acid salt, hydrobromic acid salt, or sulfuric acid salt, and
preferably hydrochloric acid salt may be used.

- The base may be used in an amount of 0.5 to 2 mole equivalents, and preferably 0.8 to
1.5 mole equivalents, relative to the compound represented by general formula (V).

As a reaction solvent, toluene, tetrahydrofuran, N,N-dimethylformamide,
N-methylpyrrolidone, or mixed solvent thereof, and preferably mixed solvent of
toluene/N-methylpyrrolidone or tetrahydrofuran/N N-dimethylformamide may be used.

Reaction time may be 0.25 to 12 hours, and preferably 0.25 to 2 hours.

Reaction temperature may be 10°C to 50°C, and preferably 20°C to 30°C.

When R7 is a hydrogen atom, after completion of reaction in Step F, crystals may be
allowed to precipitate. If necessary, crystals may be allowed to precipitate by adding alcohol,
and methanol, ethanol, n-propanol, isopropanol, or mixed solvent thereof, preferably
1sopropancl may be used.

Crystals may be allowed to precipitate for 0.25 to 12 hours, and preferably for 0.25 to 2
hours.

Crystals may be allowed to precipitate at -10°C to 25°C, and preferably at -5°C to 5°C.

When R? 18 alkyl, likewise Step A, hydrolysis is conducted in acidic condition or in the
presence of base, and the compound represented by general formula (VIII) wherein R7 is a
hydrogen atom can be obtained.

f necessary, likewise Step B, crystals may be allowed to precipitate by adding alcohol,
and methanol, ethanol, n-propanol, isopropanol, or mixed solvent thereof, preferably
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Step 2 The concentrated solution obtained in Step 1 was added with

a compound (V-a, 61.3 g, 0.223 mob and stirred at 117C for 8 hours. The

reaction solution was concentrated under reduced pressure, and a

concentrated solution containing a compound (1-e) was obtained. This
iso%?@;?ﬁ%@%db%od%i&” was used in the next reaction. Step 3 To the

concedy atgg_gg;ug@gmg%'@oeglfg@ig@?e%b%r%%gqg%o%%t,@aa'a%ﬁ%. b pqure.

and 244 sodiym hydrexide acieous SQluliof,t38,5,m2), and stirred at 256%@' to 5°C.
[05%]0.5 Hour. The react|or1 solution was concentrated under reduced

IOress}{{‘%hé‘ﬂgé@ﬂts?&%ﬂ\é%&?'U%}‘@a{g’l& Y s&oﬂ?%ﬁ%?g%%%@%%@ anic
soRAfed, 1% sulfuric acid (83 &) <andithen:312 sulturic acid:(26.9) 19, .
cobeRder s acidic, andextracted with ethyl acatate (144, MmA3) vAterwWashing ¢ mea
i+ With water. (9o mb).the extract was concentiated undernredused Drassure,..

then Z:nropanel (24, midwas,added, andrallowed to. crystallize ar0Cdar q v
zQ2 10U T e precipitatedsry stalsyerereoliectad by filtration,and-dried 10 unas
repRIQIN:a:0oMmPOUAd: (W 38,6 Q8 Yolv MEHING PR L 31 e AB2C iy alkaline
mddalr NME\ELI(&CQ@&%T};)%§QIHJ' edrh @heslhl;e?,"_alzaZi)m_E,ZegQ}(%gtEDén%g§e£g1r1%jc!t}ciunn
a3k Thé HleH 42500 Sl H) £ 8,86, 30, LKL 6.6 (g, ihdida BT ;Qd&h;dgfo@ﬂgric acid,
hy2idhrériR é@ﬁ, %@$ﬁ0@@%@@,¢&f@ﬁi8&%&l (& dlgkfg-)lklzﬂ' ) G"}ééxi@‘a@§ k’ggé@fc acid,
ciRQMARN Xy difftastion-is shown-in Jabled and kigs5. Diftactionandlesand the
1105 MajeEeeaks 2 BelBrheldB cdf:ih24 Jed tdulegrees [Table 5] Peak
[osedrch set dth:d vaiue intensity RelaWemtersay 10.800 12.040 13. 400

13. 800 9. A 8id:88akA88: 0rkB8 8688 Dol el By pb880: 344688022 Hreral
fodch 114 F188MA 192661 5348 R 1512)48026: 44X 46 Lo @ md bk 15e840 may be
o168 D502 S180:3 AxlafyH20 0.165 5. 2052 3640 8 17,980 0,188 4.

9294 18187y38112:0200.489% 441662 20222334 612060 kedt8B0d 43, or in
pipAa5eidgl 21k 820 3130614981474 20100 221480 Ocdib bo3 18 BradhBed by formula
(VIII) as an active ingredient, and have high purity, so that they are useful crystals for
production of pharmaceutical composition.

X-ray diffraction patterns of the crystals of the compounds represented by formula (II)
and formula (VIII) will be shown in later-described Examples 1 to 20 (X-ray diffraction
measuring condition: tube lamp CuKa ray, tube voltage 40Kv, tube current 40 mA or 50 mA,
dsin® = n) (n is an integer, d is lattice spacing (unit: angstrom), 8 is diffraction angle (unit:
degree))). '

These crystals are characterized by respective diffraction angle or lattice spacing.
[0015]

Hereinafter, the present invention will be explained in more detail by way of
Examples and Test Examples, however, the present invention will not be limited thereto.

In Examples, the following abbreviations will be used.

Me: methyl

Et: ethyl

DMF: N,N-dimethylformamide
THE: tetrahydrofuran

DMSO: dimethylsulfoxide
TMS: tetramethylsilane

[Examples]

[0016) ,
Example 1: Synthesis of Compound (II-a)
[Chemical formula 30]
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8 22. 820 O. 188 3. 8937 5980 13 23.400 0.188 3.7985 5430 12 24. 260
0. 212 3. 6657 22273 46 25. 620 0,212 -T.177-41 12556 26 26. 460 O.
188 3.3657 215E6 45 26,900 0,165 3. 3117 4582 10 27, 230 0.188 3.1974
30877 64 28,480 0.165 3. 1314 3447 a 29. SOO 0. 188 2. 99E7 18477 39
30. 240 0. 353 2.9531 6156 18t j,\620 0.212 2.8273

NH,
@ Et00C” “COOEt mcowe
Me/\n/\ Me (IV-a) (V-a) Me o

O 3o 3o
(Hi-a) Step 1 Step 2 | >
P
(l-a)
Hydrolysis Me R COOH
Step 3
AN
)
(li-a)
Step 1

A solution of a compound ({Il-a, 89.1 g, 0.454 mol) and a compound (IV-a, 20.3 g, 0,189
mol) in toluene (142 mL) was refluxed under dehydrating condition for 5.5 hours, The
reaction solution was concentrated under reduced pressure to obtain a concentrated solution.
This concentrated solution was used in the next reaction.

Step 2 ,
To the concentrated solution obtained in Step 1 was added a compound (V-2, 61.3 g,
0.283 mol), and stirred at 120°C for 8 hours. The reaction solution was concentrated under
reduced pressure to obtain a concentrated solution containing a compound (I-a). This
concentrated solution was used in the next reaction.

Step 3

To the concentrated solution obtained i Step 2 were added methanol (60 mL), and
24% sodium hydroxide aqueous solution (38 mL), and stirred at 25°C for 0.5 hour. The
reaction solution was concentrated under reduced pressure, and washed with toluene (213
ml). To the aqueous phase were added 61% sulfuric acid (3.3 g), and then 31% sulfuric acid
(26 g) to render it acidic, and extracted with ethyl acetate (144 mL). The extract was
concentrated under reduced pressure, then2-propanol (24 mL) was added, and allowed to
crystallize at 0°C for 0.5 hour. The precipitated crystals were collected by filtration, and dried
to obtain a compound (Il-a, 36.6 g, 71.4%).
Melting point: 114°C
NMR (CDCla, TMS): 1.18 (t, 8H, d="17.7), 2.24 (s, 3H), 2.73 (g, 2H, J= 7.5}, 5.49 (br s, 2H), 7.09
(m, 2H), 7.29 - 7.38 (m, 3H), 8.38 (s, 1H), 14.53 (br s, 1H)
A result of powder X-ray diffraction 1s shown in Table 1 and Fig. 1.
Diffraction angles of major peaks: 26 = 10.5, 15.1, 19.5, 21.7, 25.2 degrees
[Table 1]
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4927 11 32. 840 0.188 2.7250 3157 33. 340 0,212 2.6852 3182 7 39. 800
0. 212 2. 2630 3738 8 Example 6: Synthesis of Compound
(IL[Chemicalformula 351 L1VNI-12 (IV-c) Oat)Sten Etc, (V-b) Step 2 f/
\rCOCH /1/4-10 Step 3 (I11-f) Step 1
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#r010.225448.6442419.75.6' 68.3 65.4 11.368
. 1997 17108 36

3.1336 11918 25
28, 960 0. 165 3. 0806 4882 11
29.520 0.188 3. 0234 5660 12
30, 260 0. 141 2. 8512 5187 11
30. 500 0. 165 7. 9285 ARES 15
30, 940 0. 212 2.8878 7727 17
33. 180 0. 188 2.6978 5917 13
33. 480 0. 141 2. 6743 3375 8
33, 580 0.118  2.6666 3507 8
CUEIYEGTTTTTUG 288 A S 5668 §
36. 540 0. 259 2. 4571 4177 9
37. 840 0. 282 2. 3756 5530 12
38, 800 0. 329 2.3190 5273 11

Example 2. Synthesis of Compound (II-b)
[Chemical formula 31]




5.91599 1 70:81 63.5 15.31 5.7713 32.9 1 29.7 15.8575.58444 i 21.21 19.2
17.052 5.19562 1 34.5 31.2 18.15 4.88349 72.3 65.4 18.713 4.73734 15
13.6 19 73 4.49593 i28.2 93.7 20.0714.41965 142.2 38.1 20.5654.31529
11111 100 21.196 4.18823 143.3 39. 6 21.466 4.13617 33.3 75.3 21.975:
4.04238 127.9 25.2 22.823 |1 3.849825 162.6 56.6 23.4083.79726 i50.8 45.9

23.7483.74 59@ A5 24.1053)] 8889
¥ EtOOC COOEt Me N COOMe
Me” i (IV-b) e o
(lt-a) Step 1 Step 2 | A
, Py
(I-b) a

Hydrolysis M\mCOOH
D ot Me
N @]
Step 3
F

(1-b)

Step 1

A solution of a compound (IIl-a, 39.1 g, 0.454 mol) and a compound (IV-b, 23.7g, 0.189
mol) in toluene (142 mL) was refluxed under dehydrating condition for 5 hours. The reaction
solution was concentrated under reduced pressure to obtain a concentrated solution. This
concentrated solution was used in the next reaction.

Step 2

To the concentrated solution obtained in Step 1 was added a compound (V-a, 61.3 g,
0.283 mol), and stirred at 117°C for 8 hours. The reaction solution was concentrated under
reduced pressure to obtain a concentrated solution containing a compound (I-b). This
concentrated sclution was used in the next reaction.

Step 3

To the concentrated solution obtained in Step 2 were added methanol (60 mL), and
26% sodium hydroxide aqueous solution (43.7 g), and stirred at 25°C for 0.5 hour. The
reaction solution was concentrated under reduced pressure, and washed with toluene (213
mL). To the aqueous phase were added 61% sulfuric acid (3.3 g), and then 31% sulfuric acid
(26 g) to render it acidic, and extracted with ethyl acetate (144 mL). After washing with
water (95 mlL), the extract was concentrated under reduced pressure, then 2-propanol (24 mL)
was added, and allowed to crystallize at 0°C for 0.5 hour. The precipitated crystals were
collected by filtration, and dried to obtain compound (II-b, 35.9 g, 65.6%).
Melting point: 110 to 111°C
NMR (DMSO-ds, TMS): 1.05 (t, 3H, J=7.5), 2.24 (s, 3H), 2.75 (g, 2H, J=7.5), 5.48 (s, 2H), 7.15
7.95 (m, 4H), 8.32 (s, 1H), 14.68 (s, 1H)
A result of powder X-ray diffraction is shown in Table 2 and Fig. 2.
Diffraction angles of major peaks: 26 = 18.7, 19.0, 24.2, 26.4, 27.8 degrees
[Table 2]
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126.5 24 26.736 3.33161 114.3 13 28.598 3.11872 12.4 11.2 28.892
3.08773 111.8 10.7 29.557a 01971 :13.5112.2 '99.32 2.99379 113 11.7
31.52 2.83599 :16.1 14.6 33.017 2.71078111.2 10.2 33.454 2.67632
19.61 8.7 34. 8172 57465 18. 55 35 331 1 2.54042 '8.78 7.9 35.937

[(thtmcal for@n@l& 36] E’t@ﬁ‘@ﬂll b)StQérZ]Step 2 @N N"™i0

13. 240 0. 141 6. 6
13,720 0. 306 6.4489 77085 100
157060 5 575780 E8iE §
15. 780 0. 165 5 6114 10943 15
17. 160 0. 165 5 1631 7473 10
18, 040 0188 4 9132 27957 37|
W] 6768 ARATTTEGAE 30
91 740 0188 4 0846 4210 12
27700 0. 141 3 9140 6683 5 |
27, 900 0118 3. 8803 5162 7
23 320 0188 38113 7670 10 |
54,180 0212 56777 34875 26
25, 140 0. 741 3 5304 3605 5
25. 700 0. 235 3. 4635 18045 24
26, 420 0. 188 33707 34783 46
77760 0188 32110 39982 82
55 540 0788 51578 SEGT £
29. 360 0.188 5 0395 3997 5
29, 820 0. 235 29937 17890 24
30, 380 0. 165 7 9388 4750 7

‘‘‘‘‘‘‘ 3900 018 28081 3463 8
35760 6188 57510 ES60 §
37, 880 0. 912 2 7217 5135 7
33, 900 0. 212 7 6421 3972 6
36, 380 0. 212 7. 4675 3473 5
37, 320 0. 235 7 4075 4157 8

Example 3: Synthesis of Compound (II-¢)
[{Chemical formula 32]

EtO
J\
<}J Eto0c” “CooE:  Me N COOMe
Me/\ﬂ/\Me (IV-c) (V-a) Me o
o) N .

(il-2) Step 1 Step 2 LT:::]
{I-¢)
Hydrolysis M\ejl\/jCOOH
___.—_—_—_—_——»
Me N \O

Step 3 I

@

(I1-c)

Step 1
A solution of a compound (III-a, 39.1 g, 0.454 mol) and a compound (IV-c, 21.4 g, 0.189
mol) in toluene (142 mL) was refluxed under dehydrating condition for 5 hours. The reaction

solution was concentrated under reduced pressure to obtain a concentrated solution. This
concentrated solution was used in the next reaction.
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Me Ho) Step 3 Step 1 A solution of a compound30.0 g, 0.238 mei) and a
compound (TV-1. 20.9 g, 0.286 mol) in toluene (80 mL) was refluxed under
dehydrating condition for 5.5 hours. Step 2 To the reaction solution
obtained in Step | was added a compound (vr-b, 51.5 g, 0.238 mol), and
refluxed under heating at 2 hours. The reaction solution was concentrated
Stepinder reduced pressure to obtain a concentrated solution containing a
compeund-tinantlhis concentrateth sOlutinppnasd4sedda fhempextd (V-a, 61.3 g,
0.2seactipnnStem3d at 1 To the:coneentratad selution ebtainedin.Siep 2anarender
redacdeddnethanob {2000 thy, detrahydrofutam (300 min)y avchbusadium This
conhyrdrexidecdgireousssoletiont(k4@migs @n after completion of reaction, a
similar operation as in Example 1 was conducted, and methanol (200 rriL)
Stewwas added to the obtained crystalline concentrated residue to carry out
recryitallizatiom tTie précipitate chorysialSwwerercolledted hytfiltratiGn, randind 24%
sodgried tdrobitainreompounch({By4 47.0 god 2:584) aNMR (DM SQedi., TIMS)kaction
soldtiof fta SdobedatyAB) Un8sr +4d6& {iny6ild)e, 1n60 wAsiBE! (MKhGH): 206 B 23FL). To
the(mp2d.E) pR9Ow2¢091 (v, 224 FuB198 24P 13 (hg 2l t82 1%, shlh)ick4id & fhy) to
rengel k Erlliresult oft povederid-ralyydiffragtiofi 44 sHowmiteT abke i andbFigtét. (95
mlDiffractioncang e ofertajos peaks: 120uced, 2r@sprd.010n15p5o AT @egréesas
ad{Fabed 2dlowyd dvatvelriéns OyReletivé lateralifin9 671964958 4484 HE00ollected
by 6174907 388 214 169 998:8:88963:4 65323102 2011826016 10.5 3.2
Meltne3eiat2975¢ 4.8 15.129 5.8519 3'9 i.4 5.504 5,71047 77.8 15.1 16.271
NMGARAGSa: 2T 7.4 95, HBPO 5 H 46 22611 81 464, G846 439808, 6H), 2.24 s,
3H).8.4329. 80948 32,7598 7484(7280), 8.29 (s, 1H)

A result of powder X-ray diffraction is shown in Table 3 and Fig. 3.
Diffraction angles of major peaks: 26 = 9.8, 14.5, 20.4, 21.9, 25.6 degrees
[Table 3]

2 £ Peak search set width d value Intensity Relative intensity
g. 160 0. 165 9. 6465 26548 44
g, 780 0. 141 9. 0363 60607 100
11,380 0. 185 7.7682 15588 26
12.700 0. 188 €. 9645 8470 16
LJ4B% 0250 6083 37578 62
YEI66TTTTG188 58241 10805 18
17. 880 0. 185 4. 9623 8370 16
18. 420 0. 165 4.8126 10147 17
19. 240 0. 165 4. 6093 8260 14
19800 0,235 44802 18892 77
ISV R VA 1 473474 28047 &7
21. 940 0.188 4, 0478 27668 48
22.520 0.188 3.9448 22020 37
22. 940 0. 1865 3. 8736 3088 14
24000 0.188 3. 7048 4438 8
24,320 0, 353 3. 6b68 6000 10
24. 880 0. 188 3. 5817 198927 33
25,580 0. 188 3. 4785 28438 49
27.020 0.212 3.20872 10233 17
26, 060 0185 31773 A0 8
LNV N A V) 3. 0599 12447 21
30. 140 0. 188 2. 0626 3910 7
30. 900 0.188 2. 8915 6073 11
32. 080 0. 185 2. 7878 6487 1

Example 4: Synthesis of Compound (11-d)
[Chemical formula 33]
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25.24.919.4 457168 41.58 . 19.66 4.51179 80,8 15.7 20.188 4.39509
33.8 6.6 20.53 4.32258 47.7 9.3 21.466 4.13612 77.1 15 22,073 4.02376
'22.6 22.349 3.97472 20.23.9 22.882 3.88329 10.6 2.11 23.449 3.79069
23.4 4.5 24.491 3.63169 29 5.6 24.807 3.5861 27,9 5.4 95,1 3.54492 16.3
0.2 26.069 8.41533 18 ,-.,-5 26.544 3_3602

Me NH2 ’ J\ Me N COQOMe
~_ EtOOC™ ~COOE MG\II
Me” " Me (IV-d) (V-a) N" "0
3 -

|
¥

(ii-a) Step 1 Step 2 Me™ Me
(I-d)
Hydrolysis M\e/\\H/ICOOH
——— e
Step 3 NELO
Me Me
(Ii-d)

Step 1

A solution of a compound (I1l-a, 39.1 g, 0.454 mol) and a compound (IV-d, 16.5 g, 0.189
mol) in toluene (142 mL) was refluxed under dehydrating condition for & hours. The reaction
solution was concentrated under reduced pressure to obtain a concentrated solution. This
concentrated solution was used in the next reaction.

Step 2

To the concentrated solution obtained in Step 1 was added a compound (V-a, 61.3 g,
0.283 mol), and stirred at 120°C for 8 hours. The reaction solution was concentrated under
reduced pressure to obtain a concentrated solution containing a compound (I-d). This
concentrated solution was used in the next reaction.

Step 3 :
To the concentrated solution obtained in Step 2 were added with methanol (60 mL)
and 24% sodium hydroxide agqueous solution (38.4 mL), and stirred at 25°C for 0.5 hour, The
‘reaction solution was concentrated under reduced pressure, and washed with toluene (213
ml). Tothe agueous phase were added 61% sulfuric acid (3.3 g) and then 31% sulfuric acid
(26 g) to render it acidic, and extracted with ethyl acetate (144 mL). After washing with
water (95 mL), the extract was concentrated under reduced pressure, then 2-propancl (24 mL)
was added, and allowed to crystallize at 0°C for 0.5 hour. The precipitated crystals were
collected by filtration, and dried to obtain a compound (II-d, 28.2 g, 59.3%).

Melting point: 106°C

NMR (DMSO-de, TMS): 1.02 (d, 6H, J=6.6), 1.28 (t, 3H, J=7.5), 1.56 - 1.66 (m, 2H), 1.78 (m,
1H), 2.23 (s, 3H), 2.79 (q, 2H, J= 7.5), 4.10 - 4.21 (m, 2H), 8.28 (s, 1H)

A result of powder X-ray diffraction is shown in Table 4 and Fig. 4.

Diffraction angles of major peaks: 26 = 10.1, 10.8, 21.3, 26.0 degrees

[Table 4]
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12.2 27.549 3.23514 8.93 28.49 : 3.13036 11.8 2.3 28.914 3,08543 17.5
3.4 29.707 3.00435 13.6 2,6, 30.226 2.95439 13.9 2.7 30.66 2.9135514.9
2.9 30.92 2.88962 85.6 6.9 31.382 1 2.84313 8.821.7 31.928 2.79642
'18.2 3.5 32.236 2,77461114.7 32,916 9,71881i7.991 5 34.088 2.62797

§§§@7ge;§@5@351y103 9 36.075
5 Ogk . Ot

Example 5; Synthesis of Compound (I-e)

[Chemical formula 34]
A F EtO

S
EtOOC” "COOEt wCOOMe
Me” Y Me (IV-e) (V-a) Me A\ g

O - o
(1li-a) Step 1 Step 2

-
Hydrolysis M\emVOOH
R o
Me NG

Step 3 {

Step 1 ‘ .

A solution of a compound (ITl-a, 58.6 g, 0.681 mol) and a compound (IV-e, 27.1¢g, 0.189
mol) in toluene (142 ml) was refluxed under dehydrating condition for 5 hours. The reaction
solution was concentrated under reduced pressure to obtain a concentrated solution. This
concentrated solution was used in the next reaction.
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38.959 2.309876 9 Example 8: Synthesis of Compound (lI-h) [Chemical
formula 371 NH (IV-b) Step 1 Etc EtO0C COO,Et (V-b) Step 2 /
hydrolysistN  Step 1 A solution of a compound10.0 g, 0.079 mol) and a
compound MIT), 11.9 g, 0.095 moll in toluene (100 mL) was refluxed
under dehydrating condition for 7 hours. Step 2 To the reaction
steplution obtained in Step 1 was added a compound (V-1), 23.99g. 0.111

mol) and refluxed for LRhours tnderineating ke feaction sQUioNWas .. 61.3 ¢,
o.conetratedwder reduced prassure 1o.oktainA cangsntated.sQUIONG under
reGQRIRINIAG @ CAMPOURd:deh)-Ahiseancentrated.solution was used inthened.
THEXbreastiond SeRid was ukeithersoncentkated,solution obtained in Step 2
wewe added methanol (150 nil). and 2N sodium hydroxide aqueous
swsplation (79 mL, 9,158=1), and stirred at 25C for 2 hours. The reaction

solutian was cencentatethtunderreaurcedpspssue, anddelvene anth watemd 24%
sodiere reted dangan.aguenss phaselwas separated 270 the @ UeeUS The reaction
sopltasewereadaes: 2 propanal(33 pksand:34 milsaf Shhhydrachioricnmi). To
thaciduand shisredvat-250031% Raunic atlewscrystalizatiors iPhe.precipitated o) to
re@istal s dvieeescaleatedebyviliration andwdried talobtaina compouRdl %8@r (95
m76. 0% pxhtMRW(Dmsoethr HdS)In L2 0edlcd b ragshit) theD D plohSn b AH).L) was
a @) a 2180 d2b1)r21318% @nP2T-b); GBAT(S, 2 Pri8pieh tdd brdm8sl)ere collected
bBRG{spd Hpdldiéd(sy dkBiAaesulicohddidesXeraydiffeaction is shown in
Meable SoandiFigolsDiffraction angles of major peaks: 29 = 13.2, 18.7,

' HOWB[ROW) Q2. TidEgrees (fTable-Sf . R6ke2ddhuehterisityy Relalrw inteh4Z2.566, 2H),
6.8% 674141 16961 @7 8TR2OF7R.8574 4209211725389 Y. 7=123.203 370005 (s, 1H),
1834190014.048 6.29902 25.7 14.683 6.02792 7.87

A result of powder X-ray diffraction is shown in Table 5 and Fig, 5.

Diffraction angles of major peaks: 26 = 13.4, 18.8, 19.0, 24.3, 27.9 degrees

[Table 5)

2 B Peak search set width, d vaiue Intensity  Relative intensity
10. 800 0.188 8 1850 19250 40
12. 040 0.188 7. 3447 5348 12
13. 400 0.188 6. 6022 27512 57
13. 800 0. 188 g6 4117 48528 100
15. 040 0. 165 58857 479 10
R E B0 SiEp 5
17.020 0.165 5 2052 3640 8
17.880 0,188 4 9294 18187 38
1. 020 (. 188 4, 6622 22233 46
20160 018, 44000 B20 . 11
g 5P 5
22. 480 0. 165 3.9518 3413 8
22.820 0.188 3.8937 5980 13
23. 400 0. 188 3.7985 5430 12
24. 260 0.212 3. 8657 22273 48
25, 620 0.212 3. 4741 12558 726
26. 460 0.188 3. 3657 21558 45
26. 8060 0,165 3. 3117 4582 10
27, 880 0.188 3.1874 30877 64
28, 480 0,165 31314 3447 8
) Q. 188 2. 9857 18477 38
30. 240 0. 353 2.8531 6185 13
31. 820 0.212 2. 8273 4927 11
32. 840 0.188 2. 7250 3157 7
33, 340 0,212 2, 6857 3182 1.
34860 6.7212 2.2630 3738 g

Example 6: Synthesis of Compound (I1-1)
[Chemical formula 35]
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15.147 5.8443 45.21 17.193 5.15322 39 17.799 4.97912 11.3 18.657
4.75213 136 9.469 4.55556 101: 20.022 4.43399 156100 21.7754.0781
33 .4 21.422.3323.97759 18.2 11.6 22.7073.91287 96.4 61.7
23.9723.70907 37.4 23.9 24.275 3.66343 45.2 28.9 25.153 3.5375 84

22.3 25.9953.42484 32.8t 297 -3.38625 14.7 9.4 26.62 3.34582 11.4
.31 27. i3,97922
EtOOC

cooa
cooa
(IV-c) Ktij

{li-b) Step 1 Step 2

N™ 70

Step 1

A solution of a compound (I1I-b, 10.0g, 0.079 mol) and a compound (IV-c, 8.97 g, 0.079
mol) in toluene (100 mL) was refiuxed under dehydrating condition for 7 hours.

Step 2
To the reaction solution obtained in Step 1 was added a compound (V-b, 20.56 g, 0.095
mol), and refluxed under heating for 16 hours. The reaction solution was concentrated under

reduced pressure to obtain a concentrated solution containing a compound (I-f). This
concentrated solution was used in the next reaction.

Step 3

To the concentrated solution obtained in Step 2 were added methanol (150 mL) and 2N
sodium hydroxide aqueous solution (79 mL, 0.158 mol), and stirred at 25°C for 8 hours. The
reaction solution was concentrated under reduced pressure, toluene and water were added,
and an aqueous phase was separated. To the aqueous phase was added 5N hydrochloric acid
(34 mL), and extracted with ethyl acetate. The extract was concentrated under reduced
pressure, 2-propanol (40 mI) was added, and stirred at 0°C for 1 hour to allow crystallization.
The precipitated crystals were collected by filtration, and dried to obtain a compound (II-f, 15.5
g, 61.6%).
NMR (CDCls, TMS): 1.05 - 1.71 (m, 19H), 2.70 - 2.74 (m, 2H), 2.98 - 3.01 (m, 2H), 4.06 (bs, 2H),
8.21 (s, 1H), 14.96 (s, 1H)
A result of powder X-ray diffraction is shown in Table 6 and Fig. 6.
Diffraction angles of major peaks: 26 = 10.2, 11.4, 15.0, 18.2, 20.6, 21.5 degrees
[Table 6]

[@>]
o



14.4 9.2 28.373 13.14302 19.63 6.2 28.983.07852 10.4 29.205 3.05527

13.4 8.6 30.55 2.92382

8.97 .5.7 30.839 12.89702 14.1 31.67712.82234

14.7 9.4 32.168 12.78033 9.8 6.3 32.465 ;2.75559 15.4 32.751.2.7322
8.08 5.21 33.771 12.6519 0.76 5.6 34.306 2.6118 13.7 8.8 34.966 2.56396

13.7.8.8 36.025 12.4910

1'10.9 39,509 12.27902 16.6 10.6 Example 9:

Synthesid of'Compemtid [CHEHIZEL formula 38] Step 1
10.225 | 8.64424 75.6 68.3
11.368 | 17.777 72.3 65.4
14.963 | 5.91599 70.3 63.5
15.34 | 5.7718 32.9 297
15.857 | 5.58444 21.2 19.2
17.052 | 5.19562 34.5 31.2
18,15 | 4.88349 72.3 65.4
18.713 1 4.73784 15 13.6
19.75 | 4.49593 26.2 23.7 |
20.074 14.41965 42.2 38.1 |
20.565 | 4.31529 111 100
21.196 | 4.18823 43.8 29.6
21.466 | 4.13617 83.3 75.3
21.975 | 4.04138 27.9 25.2
22.823 | 3.89325 £2.6 56.6
23.408 | 3.79726 50.8 45.9
23.748 | 3.74359 49.8 45.1
24.105 | 5.68889 26.5 24
26.736 | 3.33161 14.3 13
28,598 | 3.11872 12.4 11.2
28.892 | 2.08773 11.8 10.7
29.557 | 3.01971 1 135 12.2
29.82 | 2.99372 13 11.7
31.52 1 2.83599 16.1 14.6
33.017 | 2.71078 11.3 10.2
33.454 | 2.67632 9,61 8.7
34.817 | 2.57465 8.55 7.7
35.301 | 2.54042 £.78 7.9
35.937 | 2.49604 851 7.7
36.357 | 2.47034 6.89 6.2
37.262 | 24111 €.34 5.7
38.% | 2.34809 7.61 6.9

Example 7: Synthesis of Compound (II-g)

[Chemiczal formula 36]

Me

0 NH;
(Iv-f)

EtO

l «COOE!
E100C” “COOEt |
(V-b) N

Joe

(111-b) Step 1

Step 2 \
)

NG

~

Step 3 L

(H-g)

Me

(&%)
(&%)



A solution of a compound (lll-h, 10.1 g, 0.0800 mol) and a compound

(IvV-d, 6.98 g, 0.0800 mol) in toluene (100 ni) was refluxed under

dehydrating condition for 6 hours. Step 2 To the reaction solution

obtained in Step 1 was added a compound (V-b, 20.8 g, 0.0960 mol), and

refluxed under heating for 15 hours. The reaction solution was

concentrated under reduced pressure to obtain a concentrated solution
Stgohtaining a compound (1-2. This concentrated solution was used in the

next readtionn Step@npounfidlife, coricentratédhsblation @btained (v Step.2¢, 0.286
mayereddeled Hethanals(B6wmt) end:tetranyditidfaran 86:mil); arich 2

sodium hydroxide aqueous solution (80.0 mL), and stirred at 25C for 3
Steolirs. The reaction solution was concentrated under reduced pressure,

and tdlugnereavdanater weres eeddedira¥idah eguetias prrasewasV-b, 51.5 g, 0.238
m@eparbtetiEdenbtamedanticobsphastwes added! toia: misedrsetutiondofnder
re@Neldyrdrsehtotic @cidn(40matiteridiethytacetate (800 by ramdidigactEts
copyithtetbyl sdetate (66 ywid) 1THe exttactwas concentrated under reduced

pressure, 2-propanol (8 mL) was added, and stirred at 25C for 15 hours to
Stedldw crystallization. The precipitated crystals were collected by filtration,

and dfiethtocobir i eorpsandi 2y BX0%Y. M2 (dMSORee0) (2005L),
tefer g f10fgeag @PNnd3, @518 2DUPitm By diesidl 49udoB0sol i Kt il end after
- commetipry gf (1p1.c891) & 2IFORPPOUAEIOR FAY AR TPYe 4 Was(¢rn R, 811Dnfsthanol (200

miHyag 29548 SR PEEHRCSIPORIBRE XIS Hiff HEtEATs SHOWmiN Fabteygrallization.
TheRF it Ui FFREE T AT IR B i Sl e dRa: 2T LB d Bty sz opp@nd (g,
418 Hefjfdes [Table 91 2 A d value IntensityRelai7ve saensilv 8.353
A G A 0 5 S 7 D108 L8 06RO olb 68 618 Be56: 271
(g BHp @8 o474 14230 836 7642 6. 4016115358 547168 93111 5.666
A BEERSO3BIY DA To Y PSS 80 FSAD 6 B0k 5814 584029355 15.3
[Tﬁz%&sfsaf@%afﬁwm 1555 8552 Y5 857563 8 7714 19°6794.522 114
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26.319 4.36688 71.5 30.9 20.668 4.29392 20.5 8.8 21.371 4.15431 74.4

10.521 771 4.0789 71.3 30.8 22.525 3.94314 15 6.8 23.241 2.82401

198.2 24.12 3.68662 67.329.1 24.791 3.58337 38.516.0 25.156 3.537 11

104.61 25.8 3.45029 8.02 a 27.238 3.2713 8.36 3.6 28.016 2 12 0 10.34.5
5 29.922 3.07]416 4211822941 7-Fe.-3379 10.4 4.5 29.859 2.98982 19.3
; intensity i efalive iniensity

2 € d vaiue
9.157 | 9.64983 515 100
9.74 1 9.0733 89 .4 16
9.998 | 8.83963 165 392
10.701 | 8.26016 16.5 3.2
14.051 | 6.29757 24.7 4.8
15.129 | 5.8512 37.9 7.4
15.504 | 5.71047 77.8 15.1
16.271 | 5.44302 20.2 3.9
17.419 | 5.08702 8.46 1.6
18.146 | 4.88461 43.7 8.5
18.432 | 4.80948 32.7 6.4
18.749 | 4.7289, 25.2 4.9
19.4 | 457168 41.5 8
19.66 | 4.51179 80.8 15.7
20.188 | 4.39506 33.8 6.6
20.53 | 4.32258 47.7 | 9.3

21.466 14.13612 77.1
22.073 14.02376 22.6
22.349 1 3.97472 20.2 |
22.882 | 3.88329 10.6
23.449 1 3.7906¢ 234
24.491 | 3.63169 29
24.807 | 3.5861 27.9
25.1 1 3.54492 16.3
26.069 | 3.41533 18
26.504 | 3.3602 12.2
27.549 1 3.23614 8.93
28.49 13.13036 11.8
28.914 | 3.08543 17.5
29.707 |1 3.00485 13.6
30.226 | 2.95439 13.9
30.66 1 2.91355 14.9
30.92 12.88962 36.6
31.382 | 2.84813 8.82
31.978 |1 2.79642 18.2
32.236 12.77461 14.7

e e [ ro oo [ fon [ro fro fro feo [ro i ro foo feo for fom [ B2 0o b |,
w oo [onjiolon |l o ajm o [co [~ | [orjra b (O O1 = [0 P O

32.816 1 2.71881 7.92
34.088 | 2.62797 7.28
34.7863 | 2.67704 9.562

35.87 1 2.63b663 10.3
36.075 | 2.48769 6.57
38.451 12

5
.33925 8.1
38.959 | 2.30987 6.7

poet et |t
Lo W

Example 8: Synthesis of Compound (I1-h)
[Chemical formula 37)



8.4 30.463 2.93195 15.6.5 30.925 2.88921 9.704.2 31.742 2.81665 9.32
4.2 32.534 12.74985 10.1 4.4 32.892 2,72077 13.8 5.9 33.51 2.67202 7.82
3.4 34.2 2.61964 9.04 3.9 34.4814 2.59868 8.55 3.7 35.75 2.50956 8 67
3.7 36.751 2.443438.08 L37.722 129.205 2.3827711.8 5.1
2.205999,13.9 39.765 2.26492 7,78 3.4 Example 10: Synthesis of

e bou Mhtcal form a.39] NH,E10 EASt00®E00ct /
(V- bg (V- b) N™ 0

(lil-b) Step 1 Step 2
(I-h)

‘ - COOH
hiydrolysis N0
——
Step 3 \Q
F

(I1-h)

Step 1

A solution of a compound (III-b, 10.0 g, 0.079 mol) and a compound IV-b, 11.9 g, 0.095
mol) in toluene (100 mL) was refluxed under dehydrating condition for 7 hours.

Step 2
To the reaction solution obtained in Step 1 was added a compound (V-b, 28.99 g, 0.111
mol) and refluxed for 15 hours under heating. The reaction solution was concentrated under

reduced pressure to obtain a concentrated solution containing a compound (I-h). This
concentrated solution was used in the next reaction.

Step 3

To the concentrated solution obtained in Step 2 wewe added methanol (150 mL), and
2N sodium hydroxide agqueous solution (79 mL, 0,158mol), and stirred at 25°C for 2 hours.
The reaction solution was concentrated under reduced pressure, and toluene and water were
added, and an aqueous phase was separated. To the aqueous phase were added 2-propancl
(35 mLy, and 34 mL of BN hydrochloric acid, and stirred at 25°C for 1 hour to allow
crystallization, The precipitated crystals were collected by filtration, and dried to obtain a
compound (II-h, 19.8 g, 76.0%).
NMR (DMSO-ds, TMS): 1.20 - 1.45 (m, 4H), 1.55 - 1.63 (m, 4F), 2.70 - 2.80 (m, 2H), 2.85-2.95
(m, 2H), 5.47 (s, 2H), 7.18 (d, 4H, J= 8.1), 8.29 (s, 1H), 14.7 (5, 1H)
A result of powder X-ray diffraction is shown in Table 8 and Fig. 1.

‘Diffraction angles of major peaks: 26 = 13.2, 18.7, 19.5, 20.0, 22.7 degrees
[Table 8]
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Step 1Step 2 F (I-i) Step 1

A solution of a compound (HIM, 10.6 g,

0.084 mo'.0 and a compound (IV-e, IOU g, 0.070 mol) in toluene (80 trill)

was refluxeet under dehydrating condition for 7 hours. Step 2

To the

reaction solution obtained in Step 1 was added a compound (V-b, 15.9 g,

0-874race; apd refitixed &IHG" he ting for 7 hours. The reaction solution
&~ vaile niensity attve intensity
vasGarcentgted underss =uuwu§ pressure to obtain a concentrated
SOltioN CaigiAng a ggmpound {ig). This concentrated solution was used
inthespext reacion. Step 2k0or the concentrated solution obtained in
Step 2were’added mettranol (78:ml ), and a solution of sodium hydroxide
(8.8849) inSwafS (40 H} .Y, and stitréd at room temperature for 1 hour. After
Aﬁn &MMWraﬂon as in Example 1 was
\f.,. §¢t:u5 b éazﬂeu e 100 ﬁ‘.q._“zwas added to the obtained crystalline
Lfl-luq)ldt cu.,bl/lsﬁaluuc and UIIL.CI;-,L ed to 50 g, and left standing at OC.
The precipitategcrystaiscwere cailegted by filtration, washed with a small
amowst of celd snethanaol, and dgied to obtain compound (IT-j, 12.5 g,
51079%}. NMR(EMSO-tes | MIS):10(87 1.55 (m, 4H), 1.65 - 1.80 (m, 4H),
9. 72 fATPN 1), 282 + 2.912(m,|21-1,), 5.42 (s, 2H), 6.85 (m, 1H),
2}":3/3% 1B 7505 (m19) 8. 'ml kﬁ H), 14.34 car s, 11-3) A result of
(g%,f < ﬁé g.””\,t:f“’ﬁ s .UV%E) Table 10 and Fig. 10. Diffraction
arig!g% Of Ig%]é_\})lziptdlﬁbzﬁfy — 146, 13.7, 17.9, 23.5, 26.8, 27.7 degrees
[able 0] 2 Favalug Irgensity sspjauve :tensity 8.874 9 95659 j 8.86
0.75699.05824432.61453.40.305 845770347.9 11.144 7.9333451.1 6.8
255377.0456828.3 12.919 6.846839.64 1.3 13.851 6.38822 12.2 1.8
14 82826.063458134 1718115 3135378145 41.5 15.731 5.62873 142
27.171 | 5.27922 14.4 9.2
28.373 | 3.14302 9.63 €.2
28.98 | 5.07852 |  10.4 6.7
29.205 | 3.05527 13.4 8.6 |
30.55 | 2.92382 8.97 5.7
30.839 | 2.89702 14.1 9
31.677 | 2.82234 14.7 9.4
32.168 | 2.78033 9.8 6.3
32.465 | 2.75559 15.4 9.8
32.75 | 2.7322 §.08 5.2
33.771 |  2.6519 .76 5.6
34.306 | 26118 13.7 8.8
34.966 | 2.56396 13.7 8.8
36.025 | 2.49102 17 10.9
39.509 | 2.27902 16.6 10.6

Example 9; Synthesis of Compound (II-i)
[Chemical formula 38]
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19.7 17,352 5.10646 90.8 12.1 17.9 4.95135 ir 1 WO i19.655 4.151293
27,7 3.7 20.749 4.27748 58.3. 7.8 1.418 4.1453213.1 1.7 21.857
4.0629787.7 11.7 22,607 3.9299314.1 1.9 23.513 3.78048216 28.8
24.278 2.65308116 15.4 25.212 3.52939 18.67 1.2 25 957 3.4298414 1.9
28.267 3.3920 R6,794 3.3%%53128 17. 27.652 3.2232816021.3 27.965
@.18785@1{37.47 28.673 2.11081 15¢ 29.929 2.98303

Me E{O0OC” "COOEt l Ny COOH
‘ (IV-d) (V-b) NG
(111-b) Step 1 Step 2
Me”™ "Me

.
N
o
Step 3 i

Me
(1)

Me

Step 1

A solution of & compound (IIl-b, 10.1 g, 0.0800 mol) and a compound (IV-d, 6.98 g,
0.0800 mol) in toluene (100 mL) was refluxed under dehydrating condition for 6 hours.

Step 2

To the reaction solution obtained in Step 1 was added a compound (V-b, 20.8 g, 0.0960
mol), and refluxed under heating for 15 hours. The reaction solution was concentrated under
reduced pressure to obtain a concentrated solution containing a compound (I-i). This
concentrated solution was used in the next reaction.

Step 3

To the concentrated solution obtained in Step 2 were added methanol (86 mL) and
tetrahydrofuran (86 mL), and 2N sodium hydroxide aqueous solution (80.0 mL), and stirred at
25°C for 3 hours. The reaction solution was concentrated under reduced pressure, and
toluene and water were added, and an aqueous phase was separated. The obtained aqueous
phase was added to a mixed solution of 5N hydrochloric acid (40 mL) and ethyl acetate (300
mL), and extracted with ethyl acetate (50 mL). The extract was concentrated under reduced
pressure, 2-propanol (8 mL) was added, and stirred at 25°C for 15 hours to allow
crystallization. The precipitated crystals were collected by filtration, and dried to obtain a
compound (I1-1, 12.1 g, 52.0%).
NMR (DMSO-ds): 0.95 (d, 6H, J=6.6), 1.38 (brs, 2H), 1.43 (brs, 2H), 1.50 - 1.60 (m, 4H), 1.71 -
1.78 (m, 8H), 2.70 (m, 2H), 2.97 (m, 2H), 4.14 (m, 2H), 8.19 (s, 1H), 14.9 (s,1H)
A result of powder X-ray diffraction is shown in Table 9 and Fig. 9.
Diffraction angles of major peaks: 26 = 8.4, 9.8, 14.3, 20.3, 21.8 degrees
[Table 9]
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29.2 H3.930.87 2.89423 9.3 1.2 21,709 2.8195347.46.3 32.895 2.72054
10.51.4 34,761 2.57864 21.3 2.8 35.43 2,53147 21.3 2.8 65.996 2,49297
9.23 37.007 2.4271510.1 1.3 37.632 2.38823 7.93 38.3352.34608
9.161.2 ' 39.152,29909 L8,46 [0017] Example 11: Synthesis of

Campound (VIE-a) [Chemi

al formula 401 MeCOO H ' MejNfl -Ci *

HANCCOMeNezCOtNeNEE"D' B500((VI 1-a) Step 1 To a solution of a
cofmpund? B8 Y D5 4 titaol) obtaifed in Example 2 in toluene (8.7 mL)
an&'??,). etﬁ}?@*ﬁ%ehdonél@ 7l -Were added thionyi chloride (3.32 g,
27 1’8’»@“:‘»- ];J‘ni-:u-un '.@6 Lo) | il and -Fn ‘f\9E 1 1 1
Lll.ézélél%_l IUé},5QéIéJS~LIIICKIg,§%n.\3b IlUI ¥ hour to obtain a reaction solution
COM@yENg & LRYIPOUNtLVIN T lllillg:cictlon solution was used in the next
reactom. Step &g | 10 48€ reactionsplution obtained in Step 1 was added
a solvN af & £ompound 5.90 g, 39.5 mincO and triethylamine (3.1 g, 30.5
mmaly i taluene«(18.5 my.f)|and N-smethylpyrrolidone (18.5 mL). Then
after mdditiors oftgiethylamme (5.66 93 55.9 mmop, the resultant solution
was stisredsati@238C for 025 hour to abtain a reaction solution containing 0
compaind {1X¢&)2 After Washing with 6% sulfuric acid (34.0 g), 4% sodium
hydréXitle (32.2%¥), and pirtified wafet (14.5 inD, the solution was
coticehtratéd $fitfer rediitéd pressiité. This concentrated solution was
u%ﬁh& 1n4n-nq\§|9 r‘tloaoéf D3 8.8
21.371| 4.15431 244" 105
21771 4.0789 | 71.3 30.8
22.525 | 3.94392 15.7 6.8
23.241 | 3.82401 19 8.2
24.12 | 3.68663 67.3 29.1
24.791 | 3.58837 38.5 16.6
25.156 | 3.53711 | 10.5 4.6
25.8 | 38.45029 .02 3.5
27.238 | 3.2713 8.36 3.6
28.016 | 3.18219 10.3 4.5
29.022 | 3.07416 42.1 18.2
29.417 | 5.03379 10.4 4.5
29.859 | 2.98982 19.3 8.4
30.463 | 2.93195 15 6.5
30.925 | 2.88921 9.75 2
31.742 | 2.81665 9.82 4.2
32.534 | 2.74985 10.1 4.4
32.892 | 2.72077 | 15.8 5.9
33.51 | 2.67202 7.83 3.4
34.2 | 2.61964 9.04 3.9
34.484 | 2.59868 E 3.7
35.75 | 2.50956 8.67 3.7
3€.751 | 2.44343 $.08 3.5
37.722 | 2.38277 11.8 5.1
39.205 | 2.29599 9.1 3.9
39.765 | 2.26492 7.78 | 3.4

Example 10: Synthesis of Compound (I1-3)

[Chemical formula 39]
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To the concentrated solution obtained in Step 2 were added with methanol
(25.9 trik) and 36% sodium hydroxide aqueous solution 07.06g), and
stirred at 50C for 4 hours. The reaction solution was concentrated under
reduced pressure, and 2-propanol (54.6 and 10% sulfuric acid (68.5 g)

D15 - 2.10 (m, 10H),
2.19 (s, 3H), 2.67 (dd, 21I-1, = 7.2 and 1.5 Hi), 5. ), 7.13 - 7.22 (in,
4H)>8.19 (s, TP, 110.14 (s, 159Y, £2.17 Mr" A result of' powder X-ray
diffraction is shown in Table 1.1 and Fig. 11. Diffyaction F%—;mgles of major

peaks: 20 =9 3+18:9020.9, 38.4 degrees [Table. 11] 2 6Peas

search set Witensily Relative intensity ' 9.

4400.2129.3610429848 §.8400.2128. 9813327838

12:8409.2126.888881 .2200.2355.6917166619

14.8600.2125.9565848 5.7200.2355.6326212324 17.8200.2354.

9733684176 18. 54000),2354.7818369542 19. 5200.2824.5430178120 20,

8800. 2354. 2509383443 21.7000.2594. 0920133315 22. 3400. 2353,

9762223025 22.8400.2353.8903164319 23.1400.2123.8405148917

23.740'0.188 3,74485577 24. 3200, 1883. 6668636.8
S124.6400.2123,61007299 25, 800a 3063,4503316336

26,5400:2093:355%8101912428115000.259303 29316941929, R0Q 823530 ¢, 0.070
mQ¥ 64 10302293400 s 241230413 6881282 (180002382397 0B AL

30.2800.2592.9493819le 32.9200.2822.71853625 0.1862,5405487¢ 36.
S400.2592.48333765 38, 4000.3069. 34279001100 39,

1600.3062:29856027 ) Enampleit2] Syhthesis0fCampavpgN-®)L, 15.9 ¢, 0.074
m{hemicallfarhutaid hadh CRQONMewhhy TMOECOONMEion was. @R trated under
ro00dd [HVSdo)y dMeMeain 4. conceDNONEd Bluthtemdraihifer joand Hd B {7 3.6his
camesn)y wascaddedwithsthiedyn chiorigde (@.3ig;.27.9 mmoh, and stirred at

25C for 0.5 hour to obtain a reaction solution containing a compound
Ststbd). This reaction solution was used in the next reaction. Step 2 To

the redctidn solutior: gotathedineStepet weteatidedt adcompotinct{M7¢ k), and a
s&8H 1 DD Qurmhotkopididies(201 w254 nmiol praretirred at room temperature for 1
helinethiamimopsiiding @20omg, Srlilmmpl)z Stirrediaf2BGpiot 2@tourssted, and
rptéa A Rydtocriloriecadith (h846ag) way sidbiad, cant exttadtediwitreethy|
CHEETATE PP PRig) 2 Thislbxtracivias Wash&dawtbewaterd 74 1vily e 5Mected by
figtievusrsstan iy dropeh earporie (TasirTheredradtivalsain compound (11,
1e8rfeéntrated under reduced pressure to obtain a concentrated solution
NOGhEIMIRG Scoouhd’ (%23 THIS coficehffated Solutiéh ek sedHh 2.82 - 2.91
(thehext tedetioh. St 1. ¥otne ddheénfrated BolBfidrsobtainddiribr s, 1H)
Agpsplodere S deth THE ESEOP iREROTethdrble 25 5 ilLY; ahd IN sodium
DO E et B dulatior(45 0 ¥hf) Land Stirét afBe forReises. To
[the'sofition was added 2N hydrochloric acid (25.2 ML) to render it acidic,

added water (40 mH), and then allowed to crystallize at OC for 0.5 hour.

The precipitated crystals were collected by filtration, and dried to obtain a

compound9.04g, 91.7%).
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Melting point: 202 to 203C NMR (DMSO-de , TMS): 1.06 (t, 3B., J=7.5
Hz), 2.24 (s, 311), 2.75 (q, 21-l elf=7.5112), 3.79 (s, 2H), 5.49 (br-s, 2H),
7.13-7.28 (m, 4H), 8.42 (s, 111), 13.65 (s, IH) A result of powder X-ray
diffraction is shown in Table 12 and Fig. 12. Diffraction angles of major

rees [Table :2] 20 Peak search set

nsity 8.000 0.166 11.0424 577 8 8.540

88 8.2459 1016 14r 11.140 0.189

$ 2354'15.400 0.182 5.7490 1058 15

00.188 5.4203 1307 18 16.940 0.188

peaks:12e=85_18.4 239 252 de
victh o valuB i BtangiisEs alative e
D8 0- 9460957 35 o 700 0%
" ‘549\6L 9058240 87w Ve
PP OY5 8159 7h.00U D466 7. 485
16.1160 C; 3655.480312/1 12 18.3
5.229639350k358 28.5 3.8
12.919 1 6.84683 | 9.64 1.3
13.851 | 6.88822 | 19.2 1.8
14621 | 6.05345 134 17.8
15.313 | 5.78145 | 41.5 5.5
15.731 | 5.62873 148 19.7
17.352 | 5.10646 | 90.8 12.1

17.914.95135 | 751 100
16.665 | 4.51298 | 27.7 3.7
20.749 | 4.27748 | 58.8 7.8
21.418 | 4.14532 ]  13.1 1.7
21.857 | 4.06297 | 87.7 117
22.607 | 3.92993 | 14.1 1.9
23.518 | 3.78048 | 216 28 8
94.278 | 5.66308 116 15.4
95012 | 5.52939 | 8.67 1.2
25.657 | 5.42984 14 1.9
26.267 | 2.89 20 2.7
96.794 | 5.32453 128 17.1
27.652 | 3.22326 160 | 21.3
27.965 | 3.18785 | 57.8 77
98.673 | 3.11081 15 2
20.029 | 2.98308 | 29.2 3.9
30.87 | 2.89423 9.3 1.2
31,709 | 2.81953 | 47.4 6.3
32.895 | 2.72054 | 10.5 1.4
34.761 | 2.57864 | 213 2.8
55.43 | 2.53147 | 21.8 2.8
35.996 | 2.49297 | 9.23 1.0
37.007 | 2.42716 | 10.1 1.3
37.632 | 2.38823 | 7.93 1.1
38.335 | 2.34608 | 9.18 1.2
39.15 | 2.20909 | 8.46 1.1

[0017]

Example 11: Synthesis of Compound (VIII-a)
[Chemical formula 40]
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17.740 0.212 4.9956 444 6 18. 380 O. 212 4,8230 3168 43 19. 440
0.212 4. 5624 1097 15 20. 120 0.212 4. 4097 517 7 20.680 0.188 4.2915
762 11 ,:71.000 0.188 4.2268 809 11 21. 960 C. 188 4.0442 289 4 22.
840 C. 188 3.8903 435 5 23, 080 0. 188 3.8504 473 . 480 0. 188
3.7857 679 10 23.880 0.212 3 7232 ... 344C @

“Cl"H;N” “COOMe

Me COOH Me COCI
X ~
N N

O ————————— )

K@\ Step 1 k@\ Step 2
F F

(Ii-b) (Vi-a)

O , O
Me Hydrolysis Ve
i Xy ﬁ COOMEe i = ﬁ COOH
Me N0 Step 3 Me\)\

N™ 0

Y

AN

(IX-a) (Vill-a)

Step 1

To a solution of a compound (II'b, 7.35 g, 25.4 mmol) obtained in Example 2 in toluene
(8.7 mL) and N-methylpyrrolidone (8.7 mL) were added thionyl chloride (3.32 g, 27.9 mmol),
and stirred at 25°C for 0.5 hour to obtain a reaction solution containing a compound (VI-a).
This reaction solution was used in the next reaction.

Step 2

To the reaction solution obtained in Step 1 was added a solution of a compound (VII-a,
5.90 g, 30.5 mmol) and triethylamine (3.1 g, 30.5 mmol) in toluene (18.5 mL) and N-
methylpyrrolidone (18.5 mL). Then after addition of triethylamine (5.66 g, 55.9 mmol), the
resultant solution was stirred at 25°C for 0.5 hour to obtain a reaction solution containing a
compound (IX-a). After washing with 6% sulfuric acid (34.6 g), 4% sodium hydroxide (32.2 g),
and purified water (14.5 mL), the solution was concentrated under reduced pressure. This
concentrated solution was used in the next reaction.

Step 3

To the concentrated solution obtained in Step 2 were added with methancl (25.9 mL)
and 36% sodium hydroxide aqueous solution (7.06g), and stirred at 50°C for 4 hours. The
reaction solution was concentrated under reduced pressure, and 2-propanol (54.6 g) and 10%
sulfuric acid (68.5 g) were added to render it acidic, and allowed to crystallize at 25°C for 0.3
hour. The precipitated crystals were collected by filtration, and dried to cbtain a compound
(VIII-a, 9.78g, 92.9%).
Melting point: 237 to 238°C
NMR (DMSO-ds, TMS): 1.05 (¢, 3H, J = 7.8Hz), 1.15 - 2.10 (m, 10H), 2.19 (s, 3H), 2.67 (dd, 2H,
J=7.2and 15 Hz), 5.42 (s, 2H), 7.13 - 7.22 (m, 4H), 8.19 (s, 1H), 10.14 (s, 1H), 12.17 (br, 1H)
A result of powder X-ray diffraction is shown in Table 11 and Fig. 11.
Diffraction angles of major peaks' 20 = 9.4, 17.8, 18.5, 20.9, 38.4 degrees
[Table 11]




47 25.160 0. 212 3, 5366 2355 32 25. 920 0. 259 3. 4348 456 7 27. 240
C. 235 3.2711 1477 20 28. 380 0.259 3. 1422 1786 24 29. 260 0 . 269 3.
0497 781 11 30. 960 D 447 2. 8860 405 6 34. 700 0.235 9. 5830 357 3
38. 360 0.235 2. 3446 7443 100 Example 13: SyOGIOSi S ci Compound

MeCQC Me N O Lis
_@%@@h_%%et_wmr d value intensity Relative intensity |
) 2 8.3610 4208 48 ;

9. 840 0.212 8. 9813 3378 38
12. 840 0.212 6. 8888 812 10
13.220 0.235 8. 6817 1666 18

lase0 0.212 59566 848 10
15.720 0.238 5.6326 2123 24
17.820 0.235 4.9733 6841 76
18. 540 0.23 4.7818 3685 42
19.520 0,282 4, 5438 1781 20

20880 0.235 42508 3834 83
21.700 0. 258 4. 0820 1333 15
22.340 0.235 3. 9762 2230 25
22. 840 0.235 3. 8903 1643 18
23. 140 0,212 3, 8406 1488 17
23,740 0.188 3, 7448 557 7
24,320 0. 188 3. 6568 636 8
24. 640 0.212 3.6100 728 9
25, 800 0. 306 3. 4503 3163 36
26. 540 0.259 3. 3558 1019 12
28. 500 025 31293 1697 19
29. 000 0.235 3.0764 1039 12
29, 340 0.212 3.0416 768 9
29.780 0.235 2.9876 574 7
30. 280 0. 259 2.9483 819 10
32,920 028 27185 362 5
35. 300 0,188 2. 5405 487 £
36. 140 0,259 2. 4833 376 5
38. 400 0. 3086 2.3422 8001 100
39. 160 0. 306 2. 2985 602 7

Example 12: Synthesis of Compound (VIII-b)
[Chemical formula 41]

SAJ COOMe
Me COOH COCI “Cl*H, N
X S
© N e N -
L\H:jiz\ Step 1 L\I:jij\ Step 2
| = = =
(1i-b) Vi-a)
_N  COOMe 3
i I\\>—‘ Hydrolysis 7 3 N\>—/COOH
j\ﬁ A — ey
: H
Step 3 Me N0
(1X-b) (VIIi-b)

Step 1
To a solution of a compound (II-b, 7.36 g, 25.4 mmol) obtained in Example 2 in DMF
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Stepl Step 2 Step 1 To a solution of a compound (11-d, 6.38 g,
25.4 mmol) obtained in Example 4 in toluene (10.7 mL) and
N-methylpyrrelidone (10.7 mlA) was added thionyl chloride (3.32 g, 27.9
mmol), and stirred at 25C for 0.5 hour to obtain a reaction solution

(1PRIBINING AGATPOURY (VT (kL This reastionsoltion Was usednithe.q irred ot
2@@)%£%§%9&§tﬁgagn a reé'é%@ %oﬁ@ﬂ&ﬂ%%é@ﬁ%ﬂgﬁ %@%q W’Tsatﬁp ’il‘hwqgaction
soadded a salution of a compound (3711-a, 5.41 g, 27.9 mmol) and

triethylamine (2.83 g, 27.9 minol) in toluene (15.9 mL) and

sf¥methylpyrroadone (15.9 mT4). Then after adding triethyiamine (5.66 g,

55.9 minar), Ahe:seluianivas:stirced-atidp 6 fordhaeu (o.0RiRiIna feastiens ¢, 27.9
mSUULION CONaIRING & ComPEMNd d¢im ARG WaSHINGWIREY,SUIENIE AGI ctirred at
2480 3: Do 4%,80dim hydroxide (28 2andwatef (12 £i1mA) athesQUHONwith ethyl
adas coneantiates vader radicRd pERSSHKSy IS LORESAAIRH SRR dium
hWassdsed i ihe Mexteaction « Siep: dvas conththeconsentrated-sQItion . to obtain
= Obtained iR StaR:dnvere: added methanel (2,7 mib), anek36%-3Qdiuidn was used
ihydraxideagigous solution (7.060, and stirred at 50C for 4 hours. The

reaction solution was concentrated under reduced pressure, 2-propancl
s{60 B nil]) and 10% sulfuric acid (68.5 g) were added to render it acidic,

and alipywed tenerystaiizeoattdE ofasikd hosts: Theprecipitated cry/stals), methanol
(verentyliectad bydilkatignoand drirciosohtain asompound eVite=da¥ 077 gy 2
181:3% ¥k Medtiag:pointad 20dtad 2RI NHR.EI MSQ2dly, A ) r0nQer 6ls S, added
walfdr 64641111 (S ti2eh, allowed ko TrR 64 178: it 0812015608 r 3B ¢ 2réB (a2t brystals
whrBcBB) 4109 {2, 8:09(8d b)) BA:24c(e; i) I VeBLHt ohpowlers).
Melrayzdiffractiontis2shown in Table 13 and Fig. 13. Diffraction angles of
NivEjdiDp&aists 20T albke (4. 3F10:97 £313), 2004 (<2217 detirée B, dPeakz), 3.79 (s,
28babctp<et-diat value- EitehsigHReadtive tiddesltg 8.200 0. 188 10.7735
A188211 8 5.826r X141 BiA8ERS RE:E 9500 PGS 9120653 18327 14 10. 900
Toff188:8: 1102:98%686p%3 300~ 0.5188 6.551.65388#74:14.940 0.165
[Be92492604

2 B Peak search sef width d value  Intensity Relative intensity
8. 000 0.165 11.0424 577 8
8. 540 0. 188 10. 3454 2578 35
10.720 0.188 8. 2459 1016 14
11.140 0.188 7. 9360 417 6
11,880 0188 T.4433 2% 4
15. 400 0.188 5, 7480 1058 15
16. 160 0.165 5, 4803 871 12
16. 340 0.188 5. 4203 1307 18
16. 940 0.188 5. 2296 955 18
17740 0212 408 444 8
18. 380 0.212 4. 8230 3168 43
18. 440 0.212 4. 5624 1087 15
20.120 0.212 4 4097 517 7
20. 680 . 188 4.2915 762 11
__21.000 0.188 _4.2268 809 11
21.960 0.188 4 0447 288 4
22. 840 0.188 3. 8903 435 6
23.080 0.188 3. 8504 473 7
23. 480 0.188 3. 7857 679 10
23,880 0212 3;E s 47
25. 160 0.212 3. 5366 2355 32
25,820 0. 259 3. 4346 456 7
27.240 0. 235 3. 2711 1477 20
28. 380 0. 259 3.1422 1786 24
28. 260 0. 259 3.0497 BV
30. 960 0, 447 2. 8860 405 6
34.700 0.235 2. 5830 357 5
38. 360 0.235 2. 3446 7443 100
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6. 15. 660 C. 235 5. 6541 646 6 16. 440 0.212 5.3875 2045 18 17.080
0.306 5.1871 2255 20 17.580 0.212 5.0407 2161 19 18. 660 0. 235 4.
7513 864 a 19.300 0.212 4.5952 2117 19 19.880 0.212 4.4624 1848 17

Examd(h40099:212-4. 3408424 121¢)700 0. 188 4.0920 2470 22 22. 000 O.
[Cherd B8] 46:9369 2234 20 22. 340 0, 165 3.9762

SOC¥2 Vi-a
\II Me N™ 0O ( )
i Sten 1 i Step 2
Me Me

(11-d) (Vi-b)
O
Me N N;COO Hydrolysm (JOOH
e, H
N™ ™0 Step 3
Me Me Me Me
(IX-c) (VHi-c)

Step 1
To a solution of a compound (II-d, 6.38 g, 25.4 mmol) obtained in Example 4 in toluene
(10.7 mL) and N-methylpyrrolidone (10.7 mL) was added thionyl chloride (3.32 g, 27.9 mmol),

and stirred at 25°C for 0.5 hour to obtain a reaction solution containing a compound (VI-d).
This reaction solution was used in the next reaction.

Step 2

To the reaction solution obtained in Step 1 was added a solution of a compound (VII-a,
5.41 g, 27.9 mmol) and triethylamine (2.83 g, 27.9 mmol) in toluene (15.9 mL) and N-
methylpyrrolidone (15.9 mL). Then after adding triethylamine (5.66 g, 55.9 mmol), the
solution was stirred at 25°C for 1 hour to obtain a reaction solution containing a compound
(IX-c). After washing with 6% sulfuric acid (30.3 g), 4% sodium hydroxide (28.3 g), and water

(12.6 mL), the solution was concentrated under reduced pressure. This concentrated solution
was used in the next reaction.

Step 3

To the concentrated solution obtained in Step 2 were added methano! (22.7 mL), and
36% sodium hydroxide agueous solution (7.06g), and stirred at 50°C for 4 hours. The reaction
solution was concentrated under reduced pressure, 2-propanol (60.3 mL) and 10% sulfuric
acid (68.5 g) were added to render it acidic, and allowed to crystallize at 0°C for 1.5 hours.
The precipitated crystals were collected by filtration, and dried to obtain a compound (VIII-d,
7.77 g, 81.3%).
Melting point: 170 to 171°C
NMR (DMSO-ds, TMS): 0.97 (d, 6H, J=6.6), 1.18 (s, 3H, J= 7.5), 1.26 - 1.78 (m, 8H), 2.16 (s,
3H), 2.75(q, 2H, J=7.5), 4.09 (m, 2H), 8.09 (s, 1H), 10.24 (s, 3H)
A result of powder X-ray diffraction is shown in Table 13 and Fig. 13.
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1512 14 22.720 0.259 3.9106 2561 23 24. 340 0. 212 3. 6539 780 7

26.020 0.212 3.4216 2090 19 26.620 0.236 3.3459 1384 13 27.040 0.212

3.2946 658 6 28. 760 0, 165 3.1016 671 6 30, 440 0.165 2. 9341 569 5

30.620 0.1652.9173 546 5 32. 360 0. 188 2.7643 544 6 33. 500 0. 259
Di%r Q478 leéez @f&ﬁé‘%@aﬂ@%@ =10.9, 13.3, 20.4, 22.7 degrees

[Table 13]

2 §  Peak search set width d value Infensity Relative intensity
§. 200 0.188 10. 7735 1992 8
9,320 0.141 9. 4812 570 5 .
9. 600 0. 165 9. 2053 1527 14 |
10. 900 0. 188 8.1102 9876 86 |
..... 13.300 0188 6.8816 5380 47 |
14. 640 0. 165 5. 0249 604 6
15. 660 0. 235 5. 6541 646 6
16. 440 0.212 5.3875 2045 18
17.080 0.306 . 5.1871 2255 20
17. 580 0.212 . ...5.0407 2161 19
18,660 0. 235 47513 864 §
19. 300 0.212 4. 5952 2117 19
19, 880 0.212 4. 4624 1848 17
20. 400 0.212 4, 3498 2649 24
21, 700 0,188 4, 0920 2470 22
22. 000 0.188 20369 2034 20
22. 340 0. 165 3.9762 1512 14
22,720 0. 259 3.9106 2561 23
24. 340 0.212 3. 6539 780 7
...... 26.020 0212 34216 0 2090 18
26,620 0,235 3.3459 1382 3
27. 040 0.212 3.2948 658 6
28. 760 0.165 3.1016 671 6
30. 440 0. 165 2, 9341 569 5
30, 620 .165 28178 548 6
32,360 0,188 2.7643 544 5
33. 500 0. 259 2. 6728 734 7
37. 640 0. 165 2.3878 693 7
38. 420 0.188 2. 3411 11499 100

Example 14: Synthesis of Compound (VIII-d)
[Chemical formula 43)

'@ﬂﬁN/fjf\COOMe
COOH Me coc

N X
\;jimjl s0Ck, Me\;]jﬁl; (Vli-c)

NS0 N

O o

k@: Step 1 ﬁ? Step 2

(li-e) (Vi-c)

o
Hydrolysis M
Me N COOMe —— " > YN COOH
Me $ H o) Me : A
N O SteD < N O

(IX-d) (VIHl-d)
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2.3278 093 7 38.420 0.188 2.3411 11499 100 Example 14: Synthesis of

Compound Ylli-d) [Chemical formula 43 (VI-3) O (IX-d) SteplToa

solution of a compound7.81 g, 25.4 mind) obtained in Example 5 in
Steptfpluene (18 mL) and N-methylpyrrolidone (18 mL) was added thionyl

Ch&%rggds%l(l‘?ﬁigﬁ cq ’a%% rgpm&) l@[’I %p g 8Q"P E;r,% .le%gg“l)f%t%%eg%y 53&%199?8%%,0111@ ne
(18 TERSHORSQULOD contaning & compaund LV This reactian solulion was) .nq
stirr IR0 N NEXE TRACHOD: RICR ca il Q Jﬁﬁtﬁgﬁ‘&&%iﬁﬂl‘gﬂ%"g’&%’&@}@e@m;, This

reactE Rl WEIE,AddEd a compound (y111-c, 6.20 g, 28.0 mmol), toluene (10.8
mi:), Itmethylpyrrolidone (10.8 mlf.i) and Lriethyiamine (8.49 g, 88.9

Stepnjmol), and stirred at 25C for 0.5 hour to obtain a reaction solution

confaining,a.compaund (FX:0): After.washing, with 6% sylfuric@eid 3463 250
mmd): AR S0diym hydroxide,CA2. 7 a) andiwater (15.6 ML, the,sQlution was
mm8PRGEtEAted Under tedyead pressiten, This concentrated SeIUtion Was ound
(rx-Hsedin theneXtIgAGHONRIEP Bid (379 INQLADERIUIAIRH SQIHRNY o) and water
(15.@9@'&%@ éE‘lﬁK@_{? wavere.added T _!I!Ee(ffr’edﬂI@Lz‘&%ﬁ?é”@k@Qyﬁ@%&%@ Nution
was SQAUM hydroxide agueous solution (50.8 mi,), and stirred at 50C for 3

hours. To the solution was added 2N hydrochloric acid (25.4 nalL) to

steg@nder it acidic, added water (21 nil,), and allowed to crystallize at 0C for

0.3rhenr JheRrecipitated crysials.werecoliected by filtration, and dried 10,
(30 Piain, & GOMPAHRE (AL L1E . 10:6,9 s 9Rc(o0)sMeling RNk AL 1aF95G 5
houP IR (D WIRR:AE LMB): o83 dhicrid )a 1282 1k P8 (halO%Lhidicl {aded
Wat@ ’(%L%Qrﬁd Xdﬁm %@éfégﬂgg’a% ed f’é)@?’B%L@! 'gﬂ%' ple%igigb)beé'&§s(9f§were
coll @ Ty FLe 2 (T ) e B 25 (5 L b)), 9,9 Kd (Ve o 5 67, kv (brs, 1H)
MelA: g&lgmofl powdegrx-ray diffraction is shown in Table 14 and Fig, 14,
NM@'{%@@@@@@@@@i of najorrpeaks:s26,34. 7, k2.8, 198, 4772 24182281 3m),
2 iegrees Hablesldl26rPgaksareiuget Mykith .17 21 dyalte HHENSityr) g 94
(t, 31 46-948 639 2899 566 2737 11143 520 958 592 999 Relativr: intensqy
A r%%l@o@ I%Zvéelr%rray 'aiffraction 1s shown in Table 14 and Fig. 14.

Diffraction angles of major peaks: 20 = 4.7, 12.8, 15.8, 17.5, 24.3, 25.7 degrees
[Table 14]
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100696 9 4.860 8. 380 9.680 12.800 14.200 15.760 17,460 17. 860
18. 520 19. 740 20. 940 0.188 0.212 0.212 0.212 0.212 0.235 0.235 0.212
0.2350,2350, 165 18. 1675 10,5425 9.1294 6,9103 6.2320 5.6184
5.0750 4.9523 4. 78619 4. 4937 4. 2388 21.140 0.188 4.1992 1224 11
22. 220 0.259 3.9974 2380 22 24.280 0.235 3,6628 3118 28 25.220 0.376
X 5P83F LA 52rDE 120 (§286:3,4608:284012626:460 0.235 3. 3657 726 7

2§ g;g%o 0. 28% %852&641 %92% 28,66@%9@235 3.12g22 7707

8 680 0.212 §.1294 638 6
12A800 0.212 6. 9103 2889 27
14200 0212 62320 506 5
16.760 0,235 5 6184 2737 25
17. 460 0. 235 5.0750 11143 100
17. 860 0.212 4.8623 520 5
18. 520 0.235 4 7869 958 g
19. 740 0.235 44937 5% 6
20. 840 0.165 4, 2388 e1le) 9
21. 140 0.188 41892 1224 11
22.220 0. 259 3.9874 2380 22
24,280 0.235 3. 6628 3118 28
25. 220 0.376 3.5283 1152 11
25.720 0,235 3. 4609 2840 26
26. 460 0.235 3.3657 726 7
28. 180 0.282 3. 1641 284 3
28. 660 0.235 3.1122 770 7
29,260 0165 2.0497 398 4
29. 540 0.329 3.0214 765 7
28. 800 0.165 2. 8859 389 4
30, 340 0.353 2. 9436 358 4
31. 480 0.258 2. 8385 340 4
32000 0,259 27945 1035 10
33. 700 0, 282 2. 6574 387 4
37. 560 0,212 2.3827 322 3
38. 420 0. 306 2. 3411 8222 T4
38,320 0.188 2. 2885 327 3

Example 15: Synthesis of Compound (VIII-e)
[Chemical formula 44)

/{S\ A COOMe
COCI .y <
S CITHNT TN
~COOH ; 3
i {COCl), N0 (Vii-d)
N O B o
L\[:::] Step 1 Step 2

(-
S COOMe ] S \ COOH
( :Ij tl: ~N , N7 "N
@) Step 3 N™ 0

(IX-¢) - (Viil-e)

¥

Step 1

To a solution of a compound (II-f 800 mg, 2.52 mmol) obtained in Example 6 in

48



29.260 0. 165 3.0497 396 4 29. 540 '0.329 3.0214 765 7 29. 900 0.165
2.9859 389 4 30. 340 0. 353 2. 9436 358 4 31.480 0.259 2. 8395 340 4
32" GOO 0.259 2. 7945 1035 10 33. 700 0.282 2. 6574 387 4 37.560
0.212 2.3927 322 3 38.420 0.306 2.3411 8222 74 39. 320 0. 188 2.2895

teBahyarEBMpleLH Rynthesis of Gompound AMV:e) Ihemispl farmula 441

dimethylformamide (2 drops), and stirred at 25°C for 1 hour to obtain a reaction solution
containing a compound (VI-d). This reaction solution was used in the next reaction,

Step 2

To the reaction solution obtained in Step 1 were added with a compound (VII-d, 516
mg, 2.77 mmol) and triethylamine (0.798 g, 7.89 mmol). The solution was stirred at 25°C for
2 hours to obtain a reaction solution containing a compound (IX-e). To the solution was added
with diluted hydrochloric acid, extracted with ethyl acetate, washed with saturated aqueous
sodium bicarbonate, and purified water (14.5 mL), and then concentrated under reduced
pressure. The residue was recrystallized from acetone-hexane to obtain IX-e (577 mg, 47%).

Step 3

To IX-e (350 mg, 0.72 mmol) obtained in Step 2 were added methanol (3 mL),
tetrahydrofuran (3 mL) and 1N sodium hydroxide agueous solution (2.2 mL, 2.2 mmol), and
stirred for 2 hours at room temperature. To the solution was added diluted hydrochloric acid
to render it acidic, extracted with ethyl acetate, and washed with water. The organic phase
was concentrated, the residue was recrystallized from acetone-hexane, and the precipitated
crystals were collected by filtration, and dried to obtain a compound (VIII-e, 370 mg, 80.9%).
NMR (CDCls, TMS): 1.00 - 1.90 (m, 19H), 2.62 - 2.78 (m, 2H), 2.90 - 3.00 (m, 2H), 3.90 - 4.20
(br, 2H), 5.68 (br, 1H), 7.46 (or, 1H), 8.35 (s, 1H), 8.91 (s, 1H), 13.64 (s, 1H)
A result of powder X-ray diffraction is shown in Table 15 and Fig. 15.
Diffraction angles of major peaks: 26 = 6.9, 14.0, 19.4, 21.6 degrees
[Table 15]
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0.5-7,\COOMe

N N LNH (IX-

e) (Vlll-e) Step 1 To a solution of

a compound (IT 800 mg, 2.52 mmob obtained in Example in
tetrahydrofuran (8 mL) were added oxalyl chloride (352 mg, 2.77 mrpol)
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Example 16: Synthesis of Compound (VIII-f)
[Chemical formula 45]

D.

reaction solution containing a compound (VI-d). This reaction solution was

To the reaction solution obtained in
d (V11-d, 516 mg, 2.77 mmol) and

The solution was stirred at 25C for 2
ntaining a compound (IX-ei. To the
ochloric acid, extracted with ethyl
Urated aigeieous sodium bicarbonate, and purified
ted under reduced pressure. The
ne-hexane to obtain TX-e (577 mg,

72 mmol) obtained in Step 2 were
an (3 mL) and 1N sodium hydroxide
and stirred for 2 hours at room

ded diluted hydrochloric acid to render

and washed with water. The organic
was recrystallized from
crystals were collected by filtration,

mg, 80.9991. NMR (CDC13, TMS),
OH), 2.90 - 3.00 (rn, 2H), 3.90 - 4.20

8.35 (s, 1H), 8.91 (s, 1H), 13.64 (s,

on is shown in Table 15 and Fig. 15.
st- 6.9, 14.0, 19.4, 21.6 degrees
RE:dativeintens[tyl 100/1 6.949 12

6 8.859196.77 9.8 10.494
19 11.195 7.896957.49 10.8 11.687
6 4.652 6.48101
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7.87 13,984 6.32766 51.8 74.6 15.096 5.86399 23.7 34.1 15.578 7 6 4-
10.9 15.8 16.531 5.35819 19 27.4 16.903 5.24084 7.68 11 17.856
4.96333 84.1 34.7 18.43 4.81014 30.6 44.1 19.354 4,58237 64.2. 92.7
19,995 4.43699 9.79 14.1 20.529 4.32276 32.5 46.9 2 1.057 4.21553 16.5
23.821.091 4.11181 48.7 70.2 21.78 4.07719 35.5 5J§MCOOMQ

[::;Eftl SOCh e (Vll-g)
N @] R H/\
KO Step 1 Step 2

(Vi-d)

A\

(11-f)

o s COOMe o S COOH
N\ A\
S AT
| H —— | H
NL O Step 3 N0

(IX-f) (Vi)

Step 1

To a suspension of a compound (II-f, 0.73 g, 2.30 mmol) obtained in Example 6 in THF
(3.5 mL) were added thionyl chloride (300 mg, 2.53 mmol) and DMF (2 drops), and stirred at
25°C for 0.5 hour to obtain a reaction solution containing a compound (VI-d). This reaction
solution was used in the next reaction.

Step 2

The reaction solution obtained in Step 1 was slowly added dropwise to a solution of a
compound (VII-e, 529 mg, 2.53 mmol), triethylamine (815 mg, 8.05 mmol), and
tetrahydrofuran (4 mL), and stirred at 25°C for 1.5 hours. To the solution was added diluted
hydrochloric acid, and extracted with ethyl acetate. The extract was washed with water and
5% aqueous sodium hydrogen carbonate. The extract was concentrated under reduced

pressure, and methanol was added to the obtained residue to obtain a compound (IX-f, 832 mg,
T4.2%).

Step 3

To the compound (IX-f, 832 mg, 1.71 mmol) obtained in Step 2 were added THF (2 mL),
methanol (1.5 mlJ), and 1N sodium hydroxide aqueous solution (2.5 mL), and stirred at room
temperature for 3 hours. To the reaction solution were added toluene and water, and the
aqueous phase was separated. To the separated aqueous phase was added diluted
hydrochloric acid to render it acidic, and generated crystals were collected by filtration, and
dried to obtain an objective compound (VIII-f, 838 mg, quantitative).
NMR (DMSO-ds, TMS): 1.04 - 1.88 (m, 19H), 2.60 (t, 2H, J=7.5), 2.71 (t-like, 2H), 2.84 (t, 2H,
J=17.5), 8.00 (t-like, 2H), 4.07 (brd, 2H), 6.86 (s, 1H), 8.28 (s, 1H), 12.15 (br, 1H), 15.43 (s, 1H)
A result of powder X-ray diffraction is shown in Table 16 and Fig. 16.
Diffraction angles of major peaks: 20 = 12.9, 19.9, 20.4, 21.2 degrees
[Table 16]




2.495 3.94922 23.1 33.2 23.35 3.83645 11.1 16.1 25.334 3.51274 12.3
17.7 26.345 3,38018 15.9 22.9 27.262 3.26852 7.63 11 27.9083.19499
10.3 14.9 28.8113.09624 11.6 16.8 29.656 3-00984 8.7 12.5 31,556

2.8328 11.917 32.193 2.77826 6.91 8.9 32.632 2.74186 6.86 9| 33.814

2.64866-7-95-10.4i-34-344-2.60901 8.31 12' 35.005 2.56119 6,12 8.8
70 d'value ' Intensify | Reletive intensity ’
8.852 | 9.98183 17.6 16.8

10.352 | 8.53796 10.8 10.3
11.18 | 7.90788 12.8 12.2

11.557 | 7.65022 24 23

12.378 | 7.14502 17.7 16.9

12.896 | 6.8589 54.7 52.3

13.529 | 6.53961 28.1 26.8

14.554 | 6.08113 26.1 24.9

14.937 | 5.92591 8.7 E

16.278 | 5.44072 19.6 18.7

17.059 | 5.19342 48.5 46.3

17.7 | 5.00682 21.4 20.4

18.735 | 4.73242 15.1 14.4

19.018 | 4.66255 21.2 20.2

19.937 | 4.44975 68.6 65.5

20.441 | 4.34118 105 100

20.764 | 4.27442 40.4 38.6

21.224 | 4.18275 54.3 51.8

21.855 | 4.06333 37.1 35.4

22.324 | 3.97903 12 11.4

23.185 3.833 31.8 30.4
24.18 | 3.6776 21.4 20.4

24.815 | 3.58502 17.9 | 17

26.771 | 3.32733 9.96 9.5

27.751 | 8.21199 9.41 9

28.115 | 8.17129 7.64 7.3
28.69 3.109 9.85 9.4

29.415 | 3.03399 11.2 10.7

31.776 | 2.81376 8.94 8.5

32.046 | 2.79062 8.99 8.6

32.698 | 2.73647 7. 7.4

34.257 | 2.61544 6.36 6.1
36.77 | 2.44222 6.31 6

37.508 | 2.39615 6.75 6.4

38.905 | 2.31298 7.08 | 6.7

39.776 | 2.26429 8.36 | 8 |

Example 17: Synthesis of Compound (VIII-g)
[Chemical formula 46)




36.622 2.45176 7.11 10.2 37.24 2.41248 6.2 8.9 38.748 2.32197 10.3
14.8 Example 16: Synthesis of Compound (Val-) [Chemical formula 45]
1-5\ 7--COOMe 'CI ftI3N (VII-e) Step 2 Step 1 To a suspension of a
compound0.73 g, 2.30 mmoh obtained in Example Gin THE.' (3.5 mE)
were added thionyl chloride (300 mg, 2.53 mmob .“el DNIF (2 drops), and
stirred at 25C for 0.5 hour to obtain a reaction s .-®' containing a
compoun I-d). This rea 3 { alytioRGias Used in the next reaction.

': T ahe reggtion o.' ob |ned_|n Step@}y{f&i@%’ﬁ)wly added

pwiseto a solution of,a compolind {Vil-e, 529 Mg, 2 53 mmoD,
triethyl@@e (8153{&9,18.05 mmol%@etrahydrogg%%(4 mL), and stirred
at 25C for 1.5 hours. To the solution added diluted hydrochloric acid,
and extracted with ethyl acetate.\Jhg extract was washed with water and
5% @Cfbeous sodium hydrogen carbonate, The extract was concentrated
under redsice ssure, and methanol was added%o tﬂ%ﬁtained residue

% und (IX-f, 832 mg, 74. 3p3 the
ou d @X-f| 832 mg,+#-mmoeb ob inStep 2 were added Tiff
L}, methanol R2%AL), aneLIN sodium Aydroxide aquedus Solution
(2.5 mi d stirred at room temperature for 3%. To the reaction
solution e added toluene and water, and the agu€ous phase was
separatgd o the separated aqueous phase(wagjadded diluted
hydrochloric acid to render it acidic, and generated crystals were collected
by filtration, and dried to obtain an objective compound (VILLE, 838 mg,
Quantitative). NME, (DMSO0-(16, TMS): 1.04 - 1.88 (m, 19H), 2.60 (t, 2H,
Stge-t 7.5), 2.71 (t-like, 2H), 2.84 (t, 21-1, J= 7.5), 3.00 (t-like, 211), 4.07
cord, Dt 58866011 9719 cep® s A TH; 1945 g 1mael) obGug {5n Esgople 6 in THF
(5 by of PHwdERYBSPHIfECHAR e shéivmirr T abfeP AR diFiy), Bed stirred at 25°C
forfiffraetioir abigies P BT peaies: 2ptainpor 9o0goPni4Vh D)2 dddfraeastion solution
wITHBtE 16h 9B {afitiéTPmensityRe, elive inters?ty | 8.852 9.98183
117.6116.81 10.352 |1 8.53796 1 10.8 10.31 11.18 7.90788 12.8 12.2I
Sten 5577.6502294 12 12.3787.1450217.7 110.9 12.8966.8589 .54.752.3

13.52885 398 P25 P8 sC R 554 626811 3561519410 A Y Frspeisgpg Fofution of a

cop_l]iag}gxié\fél?é ’éBﬁ 4@7?1’@ @ﬁ@)ﬂriethylamine (958 mg, 9.47 mmol) and tetrahydrofuran
5 I’I,lL), stirred at 25°C for 1.5 hours, then added diluted hydrochloric acid, and extracted with

ethyl acetate. The extract was washed with water and 5% aqueous sodium hydrogen
carbonate. The extract was concentrated under reduced pressure to obtain a residue (1.57 g)
containing a compound (IX-g), This residue was used in the next reaction.

Z

Step 3

To the residue (1.57 g) obtained in Step 2 were added THF (7.8 mL), methanol (7.8
mL), and 2N sodium hydroxide aqueous solution (4.73 mL), and stirred at room temperature
for 1.5 hours. To the reaction solution were added toluene and water, and the aqueous phase
was separated. To the separated aqueous phase was added diluted hydrochloric acid to
render it acidic, and extracted with ethyl acetate. The organic phase was washed with water,
dried, and the solvent was distilled off to obtain an oily residue. To the residue was added
ether to be crystallized, and then recrystallized from acetone-hexane to obtain a compound
(VIII-g, 917 mg, 65%).
NMR (DMSO-ds, TMS): 1.04 - 1.84 (m, 19H), 2.63 - 2.75 (m, 2H), 2.90 - 3.05 (m, 2H), 3.67 (s,
9H), 8.95 - 4.20 (m, 2H), 7.09 (m, 1H), 7.23 - 7.32 (m, 2H), 8.06 (d, 1H, J= 8.1), 8.24 (s, 1H),
12.08 (s, 1H), 12.37 (br &, 1H)
A result of powder X-ray diffraction is shown in Table 17 and Fig. 17.
Diffraction angles of major peaks: 26 = 6.6, 9.8, 13.2, 16.1, 20.1, 20.9, 24.1 degrees
[Table 17]




9342 46.5 46.3 17.7 3.00682 21.4 190.4 L 18.735 4.73242 15.114.4
19.018 4.66255 21.2 1,20.2 19.937 4.44975 683.6 165.5 20.441 4.34118
105100 20.764 4.27442 40.4 38.6 21.224 4.18275 54.3 51.8 21.855
4.06333 37.1 35.4 22,304 3.97933 12 11.4 23.186 3.833 31.8 30.4 24.18
3-6716-21420-424-815-3-58502-17.9 26.771 3.32733 9.96 9.5 27.751

&

: Z;@q :H d \;@AUB ]meps ity Relatve | rrtensxtv
3-gE1R99 0, 87.4 59.6
7.285 | 12.12488 21.1 18.7
9.765 | 9.05037 76.6 67.8
10.226 | 8.64285 53.2 47.1
10.548 | 8.37979 11.8 10.4
13.197 | 6.70345 67.4 59.6
14.067 | 6.29065 33.8 29.9
14.915 | 5.93493 21.4 18.9
16.05 | 5.51758 59.1 2.3
16.888 | 5.24575 9.95 8.8
18.351 | 4.83054 38.7 34.3
19.031 1 4.6595 32.1 28.4
19.37 | 4.57858 32.2 28.5
19.708  4.50103| 37.4 33.1
20.09 | 4.41622] 91.7| 81.2
| 20.855 | 4.25595 104 | 2.2
| 22.339 ] 3.97649 30.2 26.7
22.87 | 3.88526 24.4 21.6
24.09 | 3.69114 113 100
25.311 3.51598 30.5 27
25.778 | 5.45322 12.3 10.9
26.5 | 3.36071 9.03 g
27.674 | 3.22072 8 | 7.1
28.341 | 35.14647 10 | 8.8
28.75 | 3.10262 12.9 11.4
29.803 | 2.99537 10.3 9.1
30.402 | 2.93767 13.3 11.8
30.97 | 2.88513 11.9 10.5
32.176 | 2.77966 8.35 7.4
32.92 | 2.71848 7.08 6.8
34.161 | 2.62251 14.1 19.5
34.764| 25784 7.62 6.7
35.746 | 2.50978 |  6.53 5.8
36.454 2.4627 | 7.46 6.6
37.848 | 2.40576 8.57 7.6
| 38.582 ] 2.3316 5.86 5.2

Example 18: Synthesis of Compound (VIII-h)
[Chemical formula 47]
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28.115 3.17129 7.64:7.3 28.69 3.109 9.859.4 29.415 3,03399 11.2 10.7
31.776 2.813768.94 8.5 32.046 2.790628.99 8.6 32.698 2.73647 7.7 7.4
84.257 2.61544 6.36 6,1 36.77 2.44222 6.316 37.503 2.39615 6.75 6.4
38.905 2.312987.03 6.7 39.776 2.264298.36 8 Example 17: Synthesis of
Compound CVIII-g) [Chemical formula 46] Step 1 To asyspensioneof a
aiARg ﬁ(BSdampg(e‘_p,Jnfﬁ' 5 mL) was
45 mymol) and DII\?IIf\(ngJrops) and
selution-containing s

[ redttion
comp VIFd.). Tis Feaction solut < used inde fext reaction.
Step 2 he reaction solution obtai Step 1 was slowly added

C|ropW|se 0 a'solution of a compound:(VII-f, 786 mg, 4.76 mmol.),
trletﬁ))ré? mine (958 mg, 9.47 rnmol) and tetrahydrofurar. (5 mL), stirred at
25C for 1 5 h , thervagdded diluted hydrochlorlc acid, and extzmeted
‘ Wa @nzd 6 agueous
; bncntrrated under reduced
pressiire 1© obtain a re5|due @47 g) containirig & cothpound (IX-g). This
residu 8ed in the next reaction. Step 3 Fresidue (1.57 g)
obtaineddn tep 2 were. added THE' (7.8 mL), me 47 8 mL), and 2N
sodium a{ygegomde aqueous solution (4.73 mL) stirred at room
temper for 1.3 hours. To the reaction SO|L§'[IOFI e/vere added toluene
and water, and the aqueous phase was separated. To the separated
agueous phase was added diluted hydrochloric acid to render it acidic,
Stand extracted with ethyl acetate. The organic phase was washed with
waterfdrcdvdivd the sohrentwvasidistilled. off toohelirbsrisilyindsiduel<Tid in
tetbrpasidurs wasTHd dedectfeadtobly ciysmafiiZ8d] ard thémyecpystdllized
dipsihvacatpieiffeiatieno Bitaiiraconpduft 017unt, B596) 2 KiAEon solution
COMARSE-teoTreg): V02 - 184 O PO P PoB 3 2 QUpE] (1 X1 19512 60ti®.05
(m, 2E), 8.67 (s, 211), 3.95- 4.20 cm, 211), 7,09 (m, 111), 7.23 - 7.22 (m,
Step13, 8.06 (d, 111, Jr=8.1), 8.24 (s, LH), 12,08 (a, 1H), 12.37 (hr s, 111) A
resun%lrep%ﬁwémolla Wiff W@%%Wﬁw&mé fﬁdaﬁdomgolwon of 2 compound
Wﬁﬁﬁra&%ﬁ%&&&n&f HeHRda e §.4379eg4-48 pmed ik porahypgedipy (5 mL).

}beegor]élé]gxi &t d?E °C'for 2 hours to obtain a reaction solution containing a
compound (IX-h). To the solution was added diluted hydrochloric acid, extracted with ethyl

acetate, washed with saturated aqueous sodium bicarbonate and purified water, and then
concentrated under reduced pressure. The residue was recrystallized from acetone-hexane to
obtain IX-h (600 mg, 81%).

Step 3

To IX-h (580 mg, 1.12 mmol) obtained in Step 2 were added methanol (3.4 mL),
tetrahydrofuran (3.4 mL) and 1IN sodium hydroxide aqueous solution (3.4 mL, 3.4 mmol), and
stirred for 1.5 hours at room temperature. To the solution was added diluted hydrochloric
acid to render it acidic, and extracted with ethyl acetate, and the organic phase was washed
with water. The organic phase was dried, concentrated, the residue was recrystallized from
acetone-hexane, and the precipitated crystals were collected by filtration and dried to obtain a
compound (VIII-h, 520 mg, 95.2%).
NMR (DMSO-ds, TMS): 1.27 - 1.49 (m, 4H), 1.55 - 1.72 (m, 4H), 2.67 - 2.80 (m, 2H), 2.85 - 2.97
(m, 2H), 8.60 (s, 2H), 5.48 (br s, 2H), 6.96 - 7.04 (m, 1H), 7.03 (s, 1H), 7.30 - 7.46 (m, 2H), 8.38
(s, 1H), 12.39 (brs, 1H), 13.26 (5, 1H)
A result of powder X-ray diffraction is shown in Table 18 and Fig. 18,
Diffraction angles of major peaks: 26 = 10.0, 17.9, 18.7, 20.6, 21.5, 21.9 degrees
[Table 18]
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d value I- Intentv VSEr(len 6.5.58 13.4674 1 67.4] 59.6 ' 7.285 12.12488 1
21.11 18.7 9.765 9.05037 176.6617.8 10.226 8.64285 '53.2 47.1 10.548
8.37979 11.8 10.4 113.1976.70345 67.4 59.6 14.0676.20065 | 33.8 29.9

14.918 5.9349321.4 18.9 16.05 5.51758 39.1 52.3 16.888 5.245759.95
8.8-18.351 14.8305438.734.3-19.03] 14.659532,1 98.4 19.37

145785842308 BTG RS 14 58103 37.433.1 20.0904.41622 91.7 81.2
KAl T N By A R C
LUQ?? 4§%§§§)9J. U4 U&f LL'OOUE)OG .
9.965 | 886909 48.7 57.7
10.694 1 8.26601 8.06 9.6
11.4356 | 7.73216 10.8 12.8
11.783 1 7.50413 6.36 7.5
12.246 | 7.22174 14.4 17.1
12.897 | ©6.85834 23.2 27.5
13.857 1 6.36718 14.9 17.6
14.948 | 5.92164 35.4 42
16.764 | 5.28428 8.47 10
17.855  4.96368 45.9 54.3
18.48 | 4.79715 26.4 31.3
18.728 4.7343 75.2 89.2
196562 | 4.51364 14.5 17.2
20.595 | 4.30904 53.8 63.7
21.536 | 4.12277 75.5 89.5 |
21.871 1 4.06047 §4.4 160
- 22,8983 | 3.88147 18.4 21.8
24.118 3.687 8.55 10.1
24.732 | 35.55682 11.6 13.7
25.731 1 3.45937 7.53 8.9
26.261 1 3.39075 30.9 36.6
27.083 1 3.28971 8.25 9.8
27.799 | 3.20653 9.91 11.7
28.488 | 3.13054 25.4 30
30.135 1 296313 116 13.7
30.827 1 2.89811 12.7 15.1
31.3564 | 2.85087 9.67 11.5
32.333 | 2.766556 5.56 6.6
32.827 1 2.72603 11.9 14.1
33.707 2.6568 5 5.9
36.292 | 247327 9.49 11.2
36.823 | 2.43882 7.03 8.3
37.19 1 2.41b662 7.76 9.2
37.769 1 2.37988 &.61 10.2
39.238 | 2.29409 6.65 7.9
39.846 | 2.26049 5.73 6.8

Example 19: Synthesis of Compound (VIII-1)
[Chemical formula 48]
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96.7 22.873.88526 24.4 21.6 24.093.69114113 100 25.313.5159830.5 i7n
2 25.7783.4532212.3 10.9 26.5 ,3.360719.03 8 27.6743.22072 8 7.1

28.341 3.14647 10 8.8 28.75 3.10262 19.9 11.4 29.803 2.99537 10.39.] 4
30.402 :2.93767 13.3 11.8 30.972.88513 11.9 10.5 32.176 12.77966 8.35
7.4 32.92 12.718487.08 6.31 34.16112.62251"14. 1 12 dofpd 12.5784

7.62 6.7 35.7462.50978 6.53 36.454 27 37.348 2.40576
(coch, NS0 <vn-g>
5\ Step 1 ‘j\ Step 2

Me Me
(“ ) (VI-f)
COOMe COOH
o wA
N I N
x ’ X NT TS
—_— : H
N™ "0 Step 3 Nﬁ\o
Me Me Me Me
(IX-1) (Vill-i)

Step 1

To a solution of a compound (II-1, 300 mg, 1.08 mmol) obtained in Example 9 and
tetrahydrofuran (8 mL) were added with oxalyl chloride (143 mg, 1.13 mmol) and
dimethylformamide (1 drop), and stirred at 25°C for 0.5 hour to obtain a reaction solution
containing a compound (VI-f). This reaction solution was used in the next reaction.

Step 2

The reaction solution obtained in Step 1 was slowly added to a solution of a compound
(VIl-g, 260 mg, 1.24 mmol) and pyridine (3 mL). The solution was stirred at 25°C for 14 hours
to obtain a reaction solution containing a compound (IX-i). To the solution was added diluted
hydrochloric acid, extracted with ethyl acetate, washed with saturated aqueous sodium
bicarbonate and purified water, and then concentrated under reduced pressure. The residue

was purified by silica gel chromatography (hexane-ethyl acetate (1:2)) to obtain IX-I as a pale
yvellow solid (350 mg, 76.1%).

Step 3

To IX-1 (340 mg, 0.76 mmol) obtained in Step 2 were added methanol (2.3 mL),
tetrahydrofuran (2.3 mLy) and 1IN sodium hydroxide aqueous solution (2.3 mL, 2.3 mmol), and
stirred for 1 hour at room temperature. To the solution was added diluted hydrochloric acid
to render it acidic, and extracted with ethyl acetate, and the organic phase was washed with
water. The organic phase was dried, and concentrated, and the residue was recrystallized
from acetone-hexane, and the precipitated crystals were collected by filtration, and dried to
obtain a compound (VIII-i, 250 mg, 76.1%).
NMR (DMSO-ds, TMS): 0.98 (d, 6H, J=6.6), 1.26 - 1.86 (m, 11H), 2.65 - 2.80 (m, 2H), 2.90 -
3.05 (m, 2H), 8.81(s, 2H), 4.10 - 4.25 (m, 2H), 8.32 (s, 1H), 12.65 (br s, 1H), 13.84 (s, 1H)
A result of powder X-ray diffraction is shown in Table 19 and Fig. 19.
Daffraction angles of major peaks: 26 = 10.4, 18.0, 20.7, 21.0 degrees
[Table 19]




7.6 38.582 2.3316 5.86 5.2 Example 18: Synthesis of Compound (VIlI-h)
[Chemical formula 47] 000Me -CI*H3NN (VII-d) Steo_2 0 8-'5/COOMe
N (IX-h) Step 1 To a solution of a compound (11Di, 500 mg, 1.44
minol) obtained in Example 10 in tetrahydrofuran (5 ralL) were added
oxalyl-chloride (201 mg, Rja?“e—i%rn\.)wand dimethylformamide (1 drop), and
stirreda 1?‘?%8@ i”%%* to-ebtatr-afeaction solution containing a
ledlgibauungl %lé%éc auuyglqb tutiomyyas used in the next reaction. Step 2
THe Feactoysojution ghtained impStep 1 was slowly added to a solution of
a compounds (VIid, 320smg, 1.72 mmol) and triethylamine (0.435 g, 4.30
miol) teteahiydrofurarsrl). The solution was stirred at 25C for 2 hours to
obtaitt a redéfioh lsoltibh|containing a compound (IX-h). To the solution
wag & "lnﬂ@ﬁ%e"l h\ﬂr*n%rhlnnr‘ actd extracted with ethyl acetate, washed
vi,g'% fguUl mmé%q 'eog: 8>Ju.u... Lg\,la'bonate an.d purified water, and then
rafegt ynderredyced presstre. The residue was recrystallized
aneg;to-optain 17.-11 (600 mg, 81%). Step 3 To
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(m, 4H), 1.55 - 1.72 (m, 4H), 2.67 -

50 (s, 2H), 5.48 or s, 2H), 6.96 - 7.04
'ZZ’ 8.38 (s, 1H), 12.39 (br s, 1H), 1:3.26

(SeiApAresyltof X-lay diffraction is shown in Table 18 and Fig.

18 PIHTaciignangies of major pegks: 29 = 10.0, 17.9, 18.7, 20.6, 21.5,

21.9 degnes [Table 18] 2 03 vaiue iralen6ty Relative density

6.9312.744137 14.9 17.7 9.229.583994.7 5.6] 9.965 8.86909 48.7 57.7

10.694 8.26601 8.069.6 11.435 7.73216 10.8 12.8 11.783 7.50413 6.36
Example 20: Synthesis of Compound (VIII-j)

[Chemical formula 49]
B
: COC! N
N
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WAl T
regrysta
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72§r7 gﬁh

e Drgap .
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Step 1 i Step 2
" Me Me
e
:-g) (V-0

Step 1

To a solution of 2 compound (II-1, 300 mg, 1.03 mmol) obtained in Example 4 and
tetrahydrofuran (3 mL) were added oxalyl chloride (143 mg, 1.13 mmol) and
dimethylformamide (1 drop), and stirred at 25°C for 0.5 hours to obtain a reaction solution
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12.2467.22174 14.4 12.897 6.55834 93.227.5 13.897 6.36718 14.9 17.6
14.948 5.93164 35.4 42 16.764 5.28428 8.4710 17.855 4.96368 45.954.3
18.48 4.79715 26.431.3 1878 4.7343 75.2"0 8 0j.-. 19.652 4.51364
14.517.2 20.595 4.30904 53.863.7 21.53% 4.12277 75.5 189.5 21.87 1

coét‘egg%%? O 400 %21 $309313,88144:48.:4 24:8 24 18 3:68(- 822 A ckion.
3.5968211.6 13.7 25.7313.45937

Step 2

The reaction solution obtained in Step 1 was slowly added to a solution of a compound
(VII-h, 310 mg, 1.22 mmol), triethylamine (415 mg, 4.1 mmol) and tetrahydrofuran (3 mL).
The solution was stirred at 25°C for 14 hours to obtain a reaction solution containing a
compound (IX-}). To the solution was added diluted hydrochloric acid, extracted with ethyl
acetate, washed with saturated aqueous sodium bicarbonate and purified water, and then
concentrated under reduced pressure. The residue was purified by silica gel chromatography
(hexane-ethyl acetate (2:1)) to obtain IX-j (350 mg, 76.3%).

Step 3

To IX-j (340 mg, 0.76 mmol) obtained in Step 2 were added methanol (2.8 mL),
tetrahydrofuran (2.3 mL) and IN sodium hydroxide aqueous solution (2.3 mL, 2.3 mmol), and
stirred for 2.5 hours at room temperature. To the solution was added diluted hydrochloric
acid to render it acidic, and extracted with ethyl acetate, and the organic phase was washed
with water. The organic phase was dried, concentrated, and the residue was recrystallized
from acetone-hexane, and the precipitated crystals were collected by filtration, and dried to
obtain a compound (VIII-}, 230 mg, 70.1%).
NMR (DMSO-ds, TMS): 0.98 (4, 6H, J=6.6), 1.26 - 1.84 (m, 11H), 2.65 - 2.77 (m, 2H), 2.20
3.03 (m, 2H), 3.82 (s, 2H), 4.10 - 4.25 (m, 2H), 7.31 (s, 1H), 8.24 (s, 1H}, 12.63 (br 5, 1H), 13.39
(s, 1H)
A result of powder X-ray diffraction is shown in Table 20 and Fig. 20.
‘Diffraction angles of major peaks: 26 = 9.1, 12.1, 18.0, 18.3, 19.7 degrees
[Table 20)




7.33 8.9 26.2613.3907530.9 136.6 27.083 2.289718.259.8 27.799
3.20653 9.911.1.7 28.488 3.13054 '25.4 30 20.135 12.96313 11.6 13.7
30.827 12.89811 12.7 15.1 31.354 2.85067 9.67 11.5 32.333 2.76655
5.566,6 32.827 2.72603 11.914.1 33.707 2.6568 5.9 36.292 2.47327 9.49

11:2-36:8232-48882.7,03-:37:19: 9141562 7.76 9.3 37.769 2.37988 8.61

1023923 P ‘ 1846
9.103 | 9.70638 94.3 30 |
11.69 | 7.56398 15.7 5
12,145 | 7.28278 314 100
12.676 | 6.9775 13.1 4.2
14.963 | 5.91566 19.1 6.1
16.459 | 5.38127 12.2 3.9
17.536 | 5.05318 119 38
18.007 | 4.9222 93.9 29.9
18.255 | 4.85589 87.4 27.8
18.522 | 4.78638 44.1 14.1
18.935 | 4.68288 44.2 14.1
19.503 | 4.54787 53.1 1 ° 16.9
19.704 | 4.50176 60.6 19.3
19.96 | 4.44466 33.2 10.6
20.349 | 4.36048 29 .4 9.4
20.579 | 4.31244 35 11.2
21.386 | 4.15142 | 146 | 4.7
22 764 | 3.90315 928 .2 g
253.736 | 3.7455 18.3 5.8
23.954 | 3.71186 23.3 7.4
24.316 | 3.65734 13.7 4.4
24.785 | 3.58953 13.5 4.3
25 843  5.4447 889 2.8
26.668 | 3.33999 47.2 15
27.299 | §.25242 10.2 3.2
28.948 | 3.08184 11.7 3.7
29.136 | 35.0624 9.3 2
30.006 | 2.97557 9.05 2.9
30.971 | 2.88499 24.8 7.9
31.478 | 2.83971 6.16 o
32.29 [ 2.77007 9.95 3.2
34.289 | 2.61305 15.6 5
34.762 | 2.57857 12.3 3.9
35.325 | 2.53873 6.28 2
35.734 | 2.5106 7.04 2.9
37.371 1 2.40432 6.61 2.1
39.096 | 2.30212 7.75 2.5
[0018]

Compounds (VIII-k) to (VIII-nn) were synthesized in a similar manner as in Examples
1to 20. Structural formulas are shown in Table 21 to T'able 26.
[Table 21]
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2.26049 5.736.8 Example 19: Synthesis of Compound [Chemical formula

481 COOMe Step Step 1

To a solution of a compound (ILL 300

rug, 1.03 mmol) obtained in Example 9 and tetrahydtrofuran nth) were
added with oxalyl chloride (143 mg, 1.13 mmol) and dimethylformamide (1
drop), and stirred at 25C for 0.5 hour to obtain a reaction solution

Eomtaining

reaction. Step 2 The reaction solution o

‘added td a solution of a

ompound (VII-g, 26
Pyfidine (3 ml:‘i;et\sgm iorr was stirred at 2

reaction solution ontainitig &&8mpound 01-
diluted hydrO&htsricvadid, extracted with ethy
saturated aqueous sadity

concentrated under @a ed pressure. The r

acetate, washed with

bicarbonate and purified water, and then
esidue was purified by

gelchromatograpny (hgxane

stirred for 1 hour at r
hydrochlor

temperature. To th
cacidtor

ye|low solid (35 19%)Step 3 To
obtained in $tep 2 were added methanol (2.3
mL) and 1N so iurﬁﬁhy@roxide agueous solujion (2.3 m2, 2.3 mmol

IX-i (340 mg, 0.76 mm
nalL), tetrahydrofuran

2 solution was added d
r it acidic, and extracted with ethyl acetate, and

a compbuna(vl-fprfhis reaction solutibitivasuiseddn the next
tained in Step 1 was s
¢28ig,28:24 mmol) and
3C for 14 hours to obtain a
). To the solution was

lowly

added

silica

ethytagetate (172psoghtain IX-Iasa pale

ol)
(2.3

, and
iluted

thelorgainic
and conce trate

phase was w

0.98 (ci, OH, J=6.6);
(m, 211), 3.81(s, 2H),

1.2.9

- 4.25 (m, 2H), 8.3

e

2 (s, 1H), 12.65 (Pr s,

d with water. The@®tgaitic phase was dried,
idue was recrystallized from

d, and
acetone-hexanmﬁ)recipitéted crystals were collected by filtr
and dried to ¥htaina pound250 mg, 76.1%). KMR (DMSO0-&, TMS):
-1.86 (m, 11H), 265 -2.80 (n-), 2H), 2.90

ation,

- 3.03
1H),

A It - af-rmmarcdar-Moravciffran
) A TCOUTt Ul PUVVU NTTdy Uiriirac

AL 1
73. O
éigglé\, I5iffraction angles of m jor peaks, 26

Jegrees [T

able 19] 20,&valtielriténsity Relal

igR-is;shown-in-Tabte
29840980, 20.7. 21

19 and
0

ive ntennty 7.156 12.34303

7.55110.4
134.83.114
5.6354217.

77 8%

7

$98 7.50651 6.6 0.8 13.103 6.75132

143516.9 2.1. 14.36 6.163038.911.1! 15.704

32211715 51661929.1 +3.7 i 18.016 4.9197663.8 18.1
18.596 4.76749 28A3. 691
F

Vo
-0

I

0 mcogH
MeM\eI\j\[U\ﬁ \N
N0
X

185186

'S

\/\F

[Table 22)
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4.28929 60.77 20.988 4.2291752.9 E.7 21.547 4.1208417.2 2.2 22.62
2.92757 13 1.7 23.018 3.86056 9.8 1.2 23.629 3.75217 10.8 1.4 24.281
3.66264 - 1 24.867 3.5776 09.2 2.7 26 26% 2 27722;IF, 2 2.1 27.151
3.28156 17,9 2.2. 28.762 8.10138 7.19 0.9 29.739 3.00163 11.5 1.5

OA4443-3.2

%u 329-2:9446113. 51731724 2-8182215: 7/ 133:979-2.63617101
ompound Structural formula Melting point °C
No.
v i 11 228-230
. o |
Me\(j:kﬁ COLH
Me\/LN 0
jod
F
A M 186-188
B f
v 111 136-138
-1
\IILLN COLH
H
VI 11 1556-160
—s /\/ik COLH
1 AN
Z F
VI 11 126-148
— t \/\K.L
A
)\

[Table 23]
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1.3 38.845 2.31625 !5! 0.6 Example 20: Synthesis of Compound (WIL))
[Chemical formula 491 N---- (--COC] HaNjCQDMe (COC)2.r-N Step

1Step 2 Me',I-Me ('s/1-f) Me Me (ll-i)
compound (114, 300 mg, 1103 mmo ) obtained in Example 4 and

Step 1 To a solution of a

*D*rﬂ!ﬂ.yﬁ'm dran-(3-rak)-were-added-oxalyi-chloride{143-mg;-1:13-mmo4)
g nadim tl1ylform§ﬁ1i}b°€1(iloff’65’)u]ﬁnd stirred at 2%1%‘@ P8 %Hours to|obtain
a-recanon solutto—containing-a-compeund-{V-11-This-reaction-selution
b\//az Used in the next reaction. tep 2 The ]ré'gclfl%% solution obtained
in ‘étep 1 was slowly ad@ed {0 a™elution of a compound (V11-h, 310 mg,
1.22 mmol), triég j Il and tetrahydrofuran

hydrochlor
aqueous s

8.1, m..mq
nitl). The solytion was.stirted at 25C
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cted with ethyl acetate,
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odium bk? ate and pu

3
urs to obtain a reaction
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For 14 ha
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Iclib'l Ilb'
chrpmatog
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l.,b'u Pressurce.
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:p 3

S

S

idue-waspu
e.thy| acetate (2:1))
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at room temperaturelN To &he solution was add
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et iticaget
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2.3 mmop, and stirred for 2.5 hours

ed diluted hydrochlori# acid
phase
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and Fig. 20. Diffraction
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132848 16.48 1221 19
7.28275 314 100 12.6
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5 12.143 76
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-V

eMe
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-0
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5.38127 12i23.9 17.536 5.05118 111938 18,007 4.922293.9 29.9 18.255
4.85589 87.4 27,8 18.522 4.78638 44.1114.1 18.935 4.68288 44.214.1
19.503 4.54787 53.1 16.9 19,704 4.150176 60.6 19.3 19.96 4.44466 33.2
110.6 20.349 4.36048 29.4 9.4 20,579 4.31244 35 21.386 4.15142 14.6

4.7 22.764 2.90315 28.29 23.736 3.7455 16.35,8 2349 3.71185'23.37.4

S91806316573413. 74r 24783358058 113.54.3 I8 8438 444738908
26.6882 33999 47.215 TMS) ¢
VI 0 OH 1.04-1.88(m, 19H), 2.70(brt,
~z <Ay /S\ i 2H), 2.99(brt, 2H), 3.49(,
\—A H 2H), 4.05(br, 2H), 6.78-6.7
N° 70 9(m, 2H), 8.23(s, 1H), 12.8
8(s, 1H)
RN
V111 0 1.0°1.8(m, 19H), 2.72(brs,
—aa O j’UOH 2H), 3.01(br-s, 2H), 3.81(s,
TSN SN 2H), 4.07(br-s, 2H), 8.33(s,
RN H 1H), 12.6(br-s, 1H), 13.8(b
L\O rs, 1H)
VIl Me CDC13: 0.94(t, 3H, J=7.2),
~bb o o 1.05-1.88(m, 25H), 2.60-2.8
N N on 2(m, 4H), 2.93(t, 2H, J=6.0
| /g H ), 4.00(bs, 1H), 4.31(bs, 1H
N0 ), 8.33(s, 1H), 10.4(s, 1H)
V11l Me CDCI3: 0.90(t, 3H, J=6.9),
- ¢ ¢ 1.00-1.90(m, 27H), 2.60-2.8
o Q 0(m, 4H), 2.93(t, 2H, J=6.0
= N OH ), 4.00(bs, 1H), 4.25-4.37(m
WH , 1H), 8.33(s, 1H), 10.4(s, 1
N0
H)
vV ITl Q 1.00-1.90(m, 19H), 2.65-2.7
~dd 9 iﬂ 7(m, 2H), 2.93-3.07(m, 2H),
| N ﬁ g" Br 3.61(s, 2H), 3.95-4.15(br,
NAO 2H), 8.29(s, 1H), 12.20-13.0
\O Olbr, 1H), 13.64{s, 1H)
i

[Table 25]




27.399 3.25249 16.23.2i 28.948 3.08184 11.7 3.7 29 1 SE 3.06249.3 3
30.006 2.97557 9.05 2.9 30.971 2.88499 24.8 7.9 31.478 2.83971 6.16
32.29 2,77007 9.95 34.289 2.61305 15.6 0 34.7622.57857 12,3 3.9

35.3252.53873 6.28 0 2 35.7342.5106 7.042.2 37.3712.40432 6.612.1
39.0962.30212 7.75 mm R] (‘nmnnun s (\/IIIIQ\ to (\/III nn\ were

@ﬁ@%ﬁiﬁed in a sifiaEEAierEgan Exampled 16 26 éﬁﬁl@[gréi 6

formiflas are shown in.Table 21 to.Table 26. [Table 214M S)
Compbuhd7-Structural fé)r aMeItlng point CPDIE3}. [THble 2822.

Co‘FnE)ound 75(m, 2H), 2.92-3.05(m, 2
H), 8.85-4.15(br, 2H), 5.43
(m, 1H), 8.18(s, 1H), 10.8
3(d, 1H, J=9.0), 14.22(brs,
1H)

vV II11

0 1.26-1.68(m, 18H), 2.17(s,

—ff XN OH 2H), 2.67(0br s, 2H), 2.81
| H/ij\g (br s, 2H), 3.40(d, 2H, J=

N° 0 _ 6.3), 5.41(br s, 2H), 6.86(

K@ m, 1H), 7.25(ddd, 1H, J=1

1.9, 7.7 and 2.3), 7,39(dt,

" 1H, J=10.8 and 8.4), 8.2
3(s, 1H), 9.89(t, 1H, J=6.

0), 12.060br s, 1H)

F

v o111 1.25-1.600m, 4H), 1.57-1.7
—g8 m 0(m, 4H), 2.67-2.77(m, 2H
W ), 2.85-2.95(m, 2H), 3.60(s
N™ 0 , 2H), 5.48(s, 2H), 7.12-7.
26(m, 4H), 7.72(dd, 1H, J
. =2.4, 8.4), 8.19(d, 1H, J=
F 2.1), 8.23(d, 1H, J=8.4), 8

.38(s, 1H), 12.47(s, 1H)

V111 1.26-1.50(m, 4H), 1.55-1.7
~hh m 3(m, 4H), 2.66-2.78(m, 2H
O\/fL ), 2.83-2.95(m, 2H), 3.60(s

, 2H), 5.46(s, 2H), 6.96(m

, 1H), 7.26-7.48(m, 2H), 7
.72(dd, 1H, J=2.4, 8.4), 8.
19{d, 1H, J=2.4), 8.23(4,
1H, J=8.4), 8.37(s, 1H), 1
2.43(s, 1H),12.44r s, 1H

3y
/

1.20-2.20{m, 12H), 2.60-2.

QQ/K 95{m, 4H), 2,86(s, 2H), 3
.48(t, 2H, J=10.5), 3.60-3,
o 75(m, 2H), 5.30-5.55(m,

2
H), 6.82-7.48(m, 2H), 8.2

= 0(s, 1H), 9.98(s, 1H)
_

[Industrial applicability]
[0019]
The inventors have found a process for producing an important intermediate of &
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No. Structuralula Melting point C, V1 1 Me Me 0----CMe Me 147-149 Vi
Me Me N MeMe O N'><::C02H 175-176 Me Me N OCO2H N 0 187-188
- X Me N Me >Me 0(Me CO2H 0y") 222.224 VI Me., .>/le57-159"' [Table
24] Compound ; No, VIO- NDSO-d, TSr]] 1.041.88(m, 19E),

(001t 211, 2, 99(BKL, 2H4) 1h§v‘%§§%x?e¥ﬂe)n A0 2R BefBiPa L A D 2oty i o
si %%Qa%mﬂr%%@ﬁsyléﬂi%d high purity, and also have found a process for producing a
2-pyridone-3-carbamoyl derivative with high yield and high purity by using the important
ntermediate,
[Brief explanation of drawings]
[0020]
[Fig. 1] Powder X-ray diffraction pattern and peak values of compound (Il-a) crystals obtained
in Example 1 are shown. The vertical axis represents intensity (unit: cps), and the horizontal
axis represents diffraction angle (26, unit: degrees).
[Fig. 2] Powder X-ray diffraction pattern and peak values of compound (II-b) crystals obtained
in Example 2 are shown. The vertical axis represents intensity (unit: cps), and the horizontal
axis represents diffraction angle (26, unit: degrees).
[Fig. 3] Powder X-ray diffraction pattern and peak values of compound (IT-¢) crystals obtained
in Example 3 are shown. The vertical axis represents intensity (unit: cps), and the horizontal
axis represents diffraction angle (28, unit; degrees).
[Fig. 4] Powder X-ray diffraction pattern and peak values of compound (II-d) crystals obtained
in Example 4 are shown. The vertical axis represents intensity (unit: cps), and the horizontal
axis represents diffraction angle (26, unit: degrees).
[Fig. 5] Powder X-rav diffraction pattern and peak values of compound (II-e) crystals obtained
in Example 5 are shown. The vertical axis represents intensity (unit: cps), and the horizontal
axis represents diffraction angle (26, unit: degrees).
[Fig. 6] Powder X-ray diffraction pattern and peak values of compound (II-f) crystals obtained
in Example 6 are shown. The vertical axis represents intensity, and the horizontal axis
represents diffraction angle (28, unit: degrees).
[Fig. 7} Powder X-ray diffraction pattern and peak values of compound (II-g) crystals obtained
in Example 7 are shown. The vertical axis represents intensity, and the horizontal axis
represents diffraction angle (26, unit: degrees).
[Fig. 8] Powder X-ray diffraction pattern and peak values of compound (II-h) crystals obtained
in Example 8 are shown. The vertical axis represents intensity, and the horizontal axis
represents diffraction angle (28, unit: degrees).
[Fig. 9] Powder X-ray diffraction pattern and peak values of compound (II-1) crystals obtained
in Example 9 are shown. The vertical axis represents intensity, and the horizontal axis
represents diffraction angle (28, unit: degrees).
[Fig. 10) Powder X-ray diffraction pattern and peak values of compound (II-j) crystals obtained
in Example 10 are shown. The vertical axis represents intensity, and the horizontal axis
represents diffraction angle (28, unit: degrees).
[Fig. 11] Powder X-ray diffraction pattern and peak values of compound (VIII-a) crystals
obtained in Example 11 are shown. The vertical axis represents intensity (unit: ¢ps), and the
horizontal axis represents diffraction angle (29, unit: degrees).
[Fig. 12] Powder X-ray diffraction pattern and peak values of compound (VIII-b) crystals
obtained in Example 12 are shown. The vertical axis represents intensity (unit: cps), and the
horizontal axis represents diffraction angle (26, unit: degrees).’
[Fig. 13] Powder X-ray diffraction pattern and peak values of compound (VIII-¢) crystals
obtained in Example 13 are shown. The vertical axis represents intensity (unit: cps), and the
horizontal axis represents diffraction angle (20, unit: degrees).
[Fig. 14] Powder X-ray diffraction pattern and peak values of compound (VIII-d) crystals
obtained in Example 14 are shown. The vertical axis represents intensity (unit: cps), and the
horizontal axis represents diffraction angle (28, unit: degrees).
[Fig. 15] Powder X-ray diffraction pattern and peak values of compound (VIII-e) crystals
obtained in Example 15 are shown. The vertical axis represents intensity (unit: cps), and the
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V-l -aa 0 IH N K)Vijl -b jt/1.0..1.8(m, 19E), 2.72thr-s,
21-E, 3.01(br-s, 211), 2H), 4.07thrs, 211), 8.330, 1H), 12.6(br-s, 111), -
13.8(b rs, 110 CDC13: 0.940" 311, ,3=7.2), 1.05-1.88(m, 2511), 2.60-2.8
2(m, 411), 2.930, 211, 3=6,0 ), 4.00(bs, 111), 4.31(bs, 111 8.330, 11D,

h&@zé&ét?’aljal(gs)r é%'?&@sg'd@rgg‘?m?élﬁgﬁ(z@gﬂnﬂc Q@Gl@%g)(m 2711) 2.60-2.8

?’9\ %:]i‘]'ac%loﬁ Qa)utéthQQ éa%”aﬁ%%ﬂc%%né%l%%%{s%h
e:fiq it pé) le%ggla%) b9l al a;gg—;é L33 QZ&IBQZ 1Q4d the horizontal
a%que(ﬁege%@u IR 2(Re 2361)0.B:2Sy ekl ), 12.20-13.0 O(br, 111
3. 9480} 44) x{Table2akiCompound Na. Strustural farmuela NR1Lyd S Qs
olét@n)e@ in Example 17 are shown. The vertical axis represents intensity, and the horizontal
axis represents diffraction angle (20, unit: degrees).
[Fig. 18] Powder X-ray diffraction pattern and peak values of compound (VIII-h) crystals
obtained in Example 18 are shown. The vertical axis represents intensity, and the horizontal
axis represents diffraction angle (26, unit: degrees).
[Fig. 19] Powder X-ray diffraction pattern and peak values of compound (VIII-i) crystals
obtained in Example 19 are shown. The vertical axis represents intensity, and the horizontal
axis represents diffraction angle (20, unit: degrees).
[Fig. 20] Powder X-ray diffraction pattern and peak values of compound (VIII-j) crystals
obtained in Example 20 are shown. The vertical axis represents intensity, and the horizontal
axis represents diffraction angle (26, unit: degrees).



1.02.1.86(m, 1911ri, 2.622. 75(m, 2E), 2.92.3.05(1Th 2 3.85-4.15(1r,
211), 5.43 (m, 111), 8.18(s, 111), 10.8 3(8, 111, 3=9.0), 14.22(brs, 11-1)
1.26-1.68(m, 1811), 2.170, 211), 2.67(br a, 2H), 2.81 s, 211), 3.4Q¢sk A1,
6:3);,541(r s, 211n, 6.86( m, 111), 7.25(ddd, 1H, J=1 1.9, 7.7 and 2.3),
7,39(dt, 111, 3=10.8 and 8.4), 8.2 3(s, 111), 9.89(t, 111, 3=6. 12.06(br s,
411), 1.571,7 0K111, 411), 2,67-2.77(m, 211 ), 2.85-2.95(m, 211), 3.60(s ,

24 A8(Ry ddbbis hod 2o B4 Adobhpduf @Ay kthoed 588« 8ot P en):
Wy 2,118,238, 31, J=8.4), .38(s, 1H), 12,47(s, 111) ~ 1.26-1.506L."
411), £55-1.7 3(m, 411), 2.66-2.7,8(in, 21-1 2.83.2.95Km, 211), 3.60(a ,
2%1), 5460, 341), 6.96(m 111), 7.261.48(m, 211), 7 .72(dci, 111, 3=2.4,
8.4)78.19(d, 111, 3=2.4), 8.23(d, 11-1, J=8.4), 8.37(s, 111), 1 2.43(s,

IR As 1 L 1.202.20(m, 12111), 954;m, 411), 2,86(s, 2I-1i,3
.48a, 2H. 3=10.5, 3.603 75(m, 911), 5.80-5.55(m, 0 H), 6.821.48(m, 211).
8.2 O(é_\f 9.981,5, lit [industrial applicability] [0019] The inventors have
fQund.a,process for producing an important, intermediate of a

2-pyrigones3:carbamaxl servative.having exedlient caRnaRIRoId [CeRtor:
agepist activith M a.simprle manhen with:high-vield.and:Digh BHLRYy A% hich may
alkahaveednd@ RrQaess fok PLadueing.g 2-pyridone-3-carliamoyl
derivativg,with bigh syielgeanehhigh pREth YIRS MROT &Mk yloxy; or
intermediater {Brigt axplanalion of drrRWIRGShIQQ2M{ Figmlt RoWder Kda¥ene;
diffraction pattern and peak values of compound (7-a) crystals obtained in
Exanmdq»e’b@rsgrglggvy@d;r@@nvgzgjg@y%@&ﬁresents intensity (unit: cps),
anshihe-herizeptal axis mepresants difftaationanglested (IR I8 95885 and Step
[Fig.-2 l-RaweenXssax.diffraction pattern and peak values of compound

(11-b) prystals obtained in Example 2 are shown. The vertical axis
represanRisintensit (Wait-gRE: RRdheherizenialaxig represents

ditfraction anglei£{29, unit: degrees). [Fig. :3] Powder X-ray diffraction
pa@term%nd(pggk values of compound (lI-c) crystals obtained in Example

S are shown. The vertical axis represents intensity (unit: cps), and the
hatizantak axis seRresants.difftactian angle (R0 it de0re e hediigh - Alula (1V):
PaweerXrrayndiffraction pattern and peak values of compound (11-d)

crég, s oRtained in Example 4 are shown. The vertical axis represents
intensit (unit@é@s), and the horizontal axis represents diffraction angle

(20, unit degrees). [Fig. 5] Powder X-ray diffraction pattern and peak
valdesafrcompaung:{li-e) grysialshtained in Example 5 are shown. The
verticgd@yiprepresents intensity (unit: cps), and the horizontal axis
represexisditiractionangle 2. units daareas). o tigh Bl EOWH eI XfaY by general
diffractiomPattern and peak values of compound (ii-f) crystals obtained in
Exappleb @re shaswn. The vertical axis represents intensity, and the
horizeygstal axpstrepresents diffraction angle (28, unit: degrees). [Fig. 73
Powder Xifay diffrat¥ion pattern and peak values of compound (lll-g)
Crysstas ineddp Example 7 are shown. The vertical axis represents
intensity, and the horizontal axis represents diffraction angle (20, unit:
degrees) HFig 48 Rawderottag ditliastion patesn aRd ReakMalas0fto generate
canapouRd ik} srystalsiobtaineshindmxample 8 are shown. The vertical
axseeprasentsdntensity, and the horizontal axis represents diffraction

angle (20, unit: degrees). [Fig. 9] Powder X-ray diffraction pattern and

peak valuesefsmompound (I1-i) crystals obtained in Example 9 are shown.
The Vertical axis repyesents intensity, and the horizontal axis represents
diffeCtiQ gle (20, unit: degrees). [Fig. 10] Powder X-ray diffraction
pattern%lnd peak values of compound (IL]) crystals obtained in Example

10 are shown. The vertical axis represents intensity, and the horizontal

axis represents diffraction angle (2e, uggt: degrees), [Fig. 11] Powder

X-ray diffraction pattern and peak values of compound (VIE-a) crystals
obtained in Example 11 are shown. The vertical axis represents intensity
(unit: cps), and the horizontal axis represents diffraction angle (20, unit:
degrees). [Fig. 12] Powder X-ray diffraction pattern and peak values of
compound (VIlI-b) crystals obtained in Example 12 are shown. The

vertical axis represents intensity (unit: cps), and the horizontal axis
ranracante diffraction anadle (20 11nit: deareac)




[Fig. 18] Powder X-ray diffraction pattern and peak values of compound
(7111-c) crystals obtained in Example 13 are shown. The vertical aXiEﬂCSLLP
represents intensity (unit: cps), and the horizontal axis represents
diffraction angle (20,unit degregs). [Fig.ddhPawder X-ray diffraction
patteyy angh peak values of compound (VIII-d) crystals obtained in
Example 14, ate.8b 0w, oLhe Merticahxis eRtese s iansity (ynit: cps),
and the.pasjzontal axis represents diffraction angle (29, unit: degrees).
Tig. lahRewrerXrax diffraciinaRararn 3pd Reak ¥alues h ¢9mRRYNd s mula
(@140} sevstalsiobrained:in. Fxampia i R[e-shown LY Bevertigalaxdisar).
represents intensity (unit: cps), and the horizontal axis represents
diffractionangle28r Yritidegreeshhidq 16]Boudans-fay.diffiacion vim:
pattesnang Reak yajues of compound (VIII-f) crystals obtained in Example
16 arezshaqwn. The vertical axis represents intensity, and the horizontal
ats represents giffragtiooringle (20, unit: degrees). [Fig. 17] Powder
X-ray diffractlhn pattern and(p@ak values of compound (VIII-g) crystals
oktal i Example 17 are shown. The vertical axis represents intensity,
and th‘@ horizontal axis represents diffraction angle (28, unit: degrees).
[Fig. 181 Powder X-ray diffraction pattern and peak values of compound
Tan-enysialgobtaingd v Examplenk8are-shown.Jhe vertical axis
represents isansitynpndhebarizental axis represents diffraction angle
(28, unitelegraes)kirige 9] RawdeareXniay ciffrastionfattern ang dReakne
valbas: of-aampoLnsciystalsaliaineddn Bxamplie.1ohate shewinTdened by a
Vestiealaxis 1ePIeSEBiSs iMansityd angd theohozanal I8 FeRIE 883t lene which
diffrastionangle { 2¢.aunite degreeshd kgy BOLRewdes Xehay JHfraction ve
patternand peakNales0hcompeund MUsBiptcaysials: oltainedin substituent,
Exanple 20iare shawny e vesticakaxis represents:inansity and; 1hgdiyl
herizantakaxisuepresents: diffr action.angledBiwpil, deareasHdMGIibnlnRy be
Glaims[Claim L hA process fonprausing cmeampaund teRresented W hich may
genarsfounulaiib: [cherniealdeumlad) iRéhiR2."-ce,C00121 (TD R3N.#0
R1 whietgirsenRlseprasents adkywhich oy Bessuwhstittedamitng non-reactive
namsieactive.suhstisuenth alkenyl whiah ivay beisubstitsted wWith @bstituent, or
naRyteastive substityients arsaliaray kdiehmay e SubSitechWith 8o rising Step
norsteattjesubstittent; k2 andnvseach indeparslently sepresentalikyhd Step B
adkeylepqyalirh oy alkyiexydor R:2 and R4 taken together with the adjacent
carbdstatoth may form cycloalkene; and R4 represents a hydrogen atom
or hyesaxyn€amprisingdSteptsntiep;DeSiep ArantItgp B, wherein Step
Grhtepd, (SteplA dnd Step B are sequentially conducted: [Step C]
reaGting.A ¢ormpound represented by general formula (iii): [Chemical
formula 31 R1-NH2 wherein R." is as defined abovei a compound
representedibysgeneasal formutal (B):fGhemicahforpdae 4R BR36EM) @ rmula
wiierein Ri= and R3 are as defined above; [Step D] reacting a
ctrnpatvad fgenekated in Step C with a compound represented by general
for R): [Chemical formula id R60R4 (V) R1500C"---ThOOR5 wherein
R is defined ¥bove and R5 represents alkyl and RG represents alkyl, to
genera?e the compound represented by general formula ad: [Chemical
formutand} R RRE GRORBefi)eME8aiml1P wherein R." ,,, R4 , and Ft' are
as deftegabove; [Step Al hydrolyzing the compound represented by
generahfotiguladBhand [Step43dd in Step C with a compound represented by general
formula (V):
[Chemical formula 9]
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adding alcohol to the hydrolysate of the compound represented by general
formula (1) generated in Step A to obtain a compound represented by
general :fbrmula (Ti). [Claim 2] A process air producing a compound

repr ted by general formula (VIM [Chemical formula 141 R4 0 RE2XLLP
"000 3 N Oy wherein ft', R2, It2 , and R4 are as defined in claim
1 and R %?res%nts a hydrogen atom or alkyl; X represents alky]ene
V\)ﬁiaﬂ%ay e iﬁ%rvened by a hetero atom and may be substituted with a
nv%é;g%fé&v%g&ﬁ&gyeys}a@%&%@x'eagm% y e Intervened DY a Dater o e
a&%%%@ n@@éﬁp(% esﬂ@g@éuégge @()%r{hqgﬁgactlve substituent, alkynyiené
V\{tﬁjﬁg@n@ggyfg%mge%?ne y a hetero atom and may be substituted with a
non-regetive substituent, eyeloalkanediyl which may be substituted with a
nea-reqctive syRstituent, cycloalkenediyl which may be substituted with a
non- rea\c ve su sgﬂjent, aryidiyl which may be substituted with a

nep-teg } g substituent, heteroaryldiyl which may be substituted with a
non-reaﬁ:tive substituent, or nonaromatic heterocyclic diyl which may be
substitlited with a non-reactive substituent: and represents a single

bond,alkylene which.may e substijued with,a;pop-reactive substituent,

alkenydenewhich may be substituted with a non-reactive substituent, or

alkynxgmayxmgmM%W@@%@qt%t@m@aﬁ%ﬁﬂxﬁ%H,bstituent" _
compyig tep C, Step D, Step A, Step B, Ste|_o E, and Step F wherein
Step GuaRERIRLIEP A iR:B Ate Seauentialb. conducteds IR Ghrmua

regcling,a:compaund repiesenied.oy genaralhrmula (U J&hemical an:
fopmula 4l RL:NHZ yyherein R." is as defined in claim 1 with a compound

represepted by general formula (iv): [Chemica] form ula 81 R3 R2(n.) 0

wherein R2 ahd,R" are as defined in claim 1; [Step DI reacting a

comppu generﬁ d in Step C with a compound represented by general
'(gChe teal formula 9] R60 Rt (v) R600C---ThOORG6 wherein

R4 and/R5 are as defined in claim 1; and a compound represented by

generawormula (1): [Chemical formula 10] R4 (.0 R1 is as defined in claim

10-generaty: whergin R1, R2R3nR4 andRe are as defined in claim 1;

[Step ggmygyolyzing the compound represented by general formula (1);

[Step Bl adding.alcabolia ihe-fudrebsate of the, compeund FePresemSing

by genaral formuia { &%ﬁfﬂ% iR SteRAQ QRN A campeynd
repfiessited hy.gsneral formula (TT): [Chemical formula 11] R4 (TT.) R3 N

R1 whefeindr4, R2, H8, and R.4 are as defined in claim 1; [Step El
repeting thelcompound represented by general formula (Ti), with a
halogenating rédlg 0 generate a compound represented by general
fopmm:mhe Icd] formula 12] R4 0 R2.L 1IN-Hal (VT) wherein
R1, R.2,,R.8 and R1 are as defined in claim 1; and Hal represents a
halogen atom; and [Step FI

wherein R!, R?, R3 and R* are as defined in claim 1; and Hal represents a halogen atom;
and

[Step FI
reacting the compound represented by general formula (VI) with a compound
represented by general formula (VII):
[Chemical formula 13]
X _COOR’ (VII
N Sy (VID

wherein R7, X, and Y are as defined above, and subjecting to hydrolysis as needed.
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reacting the compound represented by general formula (V1) with a
compound represented by general formula WM; [Chemical formula 13] X,
"..000R7 (VII) H 2 N wherein R5, X, and Y are as defined above,andiCSsLLp
subjecting to hydrolysis as needed. MCSLLP [Claim 3] The process

aRqiding ﬁqlg%méss%&nm ein dhe.compayngepresgntes by, general
forpaula (ks phtained inhafom of crystals- HGlRIM4 The, progess
according to claim 1 or 2, wherein Rl is alkyl which may be substituted
With, g.nenrFeactive. SUBSHMEDL. (R- 4482 alkyl, R 15 ChrG3 Akl R4.1S Bay be
h&ﬁf&ﬂ@&@%@%’ a’j‘ﬂ&@éﬁd&%&%&%@i&é{l; felaim b, Q@y_@,@@%@_ AeGOIAINIR: is
tqg&i@gg&;[aqgrg; Whetein @1.|§2a&;|ﬂy§1wh|ch may be substituted with a
non-reactive substituent. R2 and Rs taken together with the adjacent
CRIBaN atom formeyclonstans Raisim hydrogenatom. AndRas G&2 may
alkybulslaimee] Jihe Rracessa6eording iR &laim:4 AaSrwhereinthealcodeh the
t%@@cé@@ﬁ‘ﬂ%dsﬁ)@@ﬁ@ﬂ@lcyclooctene, R4 is a hydrogen atom, and R® 1s C1-C2
alkyl.

[Claim 6] The process according to claim 4 or 5, wherein the alcohol to be added is
isopropanol.
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