[ Docunent nanme] SPECI FICATION [Title of the invention]

Process for production of

1- substi tut ed- 2- pyri done-3-carboxylic acid derivative
[Docupmbec haimehl fi SRECIHIOATIDNIhe present invention

[Title bEt1a @S ehtPord FRod4s r&gﬁed&t%rd@qwguaﬁea ‘Q%yriéﬁﬁejﬁaéé%&yhc acid
denva%mel | ent cannabi noi receptor agoni st activity, and

i nternedi ates thereof. [Background art]
gg(c)}llgn‘g]géﬁlggatent documents 1 and 2 describe that

rgﬁl@l done- 3- car banoyl derivatives have excellent
bresenidinyentept malateg omi Ltpyationeidtoarbadodrderivatifed having
excellélw cainbBingldCredétOR S £shistPRakORty, asiDEMPERENntAntleaRMiNESthereof.
[Backbf@hd4yRYr i done- 3- car banoyl derivatives have 5-HT4

[0002 eceptor agonist activity. Patent docunents 1 to 3

cri r ss f pr.od

%%QF Hecinients 1 grike ﬂ?ﬁ@g&m%ea?c@dba@wl\/%ﬁrw@@ves have
excellwﬁ G@RnpRIng}d lieﬁ?ﬂipt agnnwtmc@rvrwmndtaere ugefupfoyalietgiodisedsea. Patent
docungenp yrdedommes3hea ipanidyhe-d enibaahd W derivatived Have GeldT4 fredeptor agonist
activifyt. 0PacertGlodumantRyr foPaGBbE arﬂ?@cfé@é/forq)@éddéﬁiié{e from
1-subdth@tdd %Sfﬁﬁ%éﬂg %arlj?ﬁ%(y &4d dfe{}@ﬁt‘?vdé whihi99M ggyrtant 1fntermedlate in

In O

productg% v EE yrldﬁ gaﬁgc?mytl ﬁlexhlv tﬁv ﬁPgr roc E’g(frﬁf) ucing a
2-PyTigaRGi ﬁ’?baf}oy Py HAYS Bam thPl&‘Eﬂ‘*F‘B&@PEﬂW RkYeY)eZI e 35 a room for
impropemph iatreatimay viald atskemipropepitionfoephtainiogalcompound with high purity.
[PaterRudgcimant dh No. 2006/ 046778 panphl et [ Patent docunent

3] Inteirativakl PikilcatloR NLEY 551 3NRndffley 073222 panphl et
[Paterﬂt[ao%{i}n%ﬁyéle of the invention] [Problemto be solved by

hl%te a0 1%%%1019\%}316%&8%%%0 JI‘F&W 054&228 JHPE]:‘H g;t t B?ocess for

[Pate IHr HE‘IeHb - pyr i done- 3- car banoyl derivative having
caﬁﬁ@maﬁ@nd Pldd@ptlon Nag2f1954Y73882 panbyleand a
1-substit ut ed- 2- pyri done- 3- car boxylic acid derivative

[Dlsclmrghft}fe iAfedtiRrtant internediate thereof. [Means

[Problteﬂlrtosd%l sY)lv%g B'lﬁe%x%%f% [0004] In light of these

[0003 ol nts, resent 1nventors nmade diligent efforts,
d found process for producing a
2%;}% p SPusctofthe paepdion de pravide Sepiaanhepnaeient aracess for producing
a 2-pygalanelBicavhameyd depyetive hgdng senmabinoid rgcepturchganist activity and a
1-substitatdus2-pyridadck- 2-embok gliv i @ dedv4reyk hich acal i port Ml inve@mediate
thereofhi ch i s an inportant internediate thereof, in a
sinmple 'and convenient manner with high yield and high

is, the present invention relates

Fg%%a']’?lforﬁo\fvm%%ecgls@?ﬁ pr oduci ng a conpound represented
4oy general formula (I1): [Chemical formula 2] R4 R2 L
ight of these points, the present inventors made diligent efforts, and found process
for producing a 2-pyridone-3-carbamoyl derivative having excellent cannabinoid receptor
agonist activity, and a 1-substituted-2-pyridone-3-carboxylic acid derivative which is an
important intermediate thereof, in a simple 'and convenient manner with high yield and high
purity.
[0005]
That is, the present invention relates to 1) a process for producing a compound

represented by general formula (II):
[Chemical formula 2]

Rzl/g/COOH -
- rlrko b AN
1

*159159"‘ —

wherein L |\Ill\\\ll\lIllllllllllll\lllllllll\\II\

*G00002*




R3 1 N4o III) TIHIMITIVIEIVIEIVIELIEVELLTTTTTTTT RL
*159159* wherein 1 *000002* Rl represents al kyl which
may be substituted vvith a non-reactive substituent

al heri%%resm% %h& ?9 mg%ﬁl%éfhﬁged\éwvftﬂ ;5)%% Et bgﬁ'huent alkenyl

Wthh%Hngtb sﬂgﬁﬁtu\t/ee su% yn reﬁftlve@l%a%lau% & %ny wh1 may be
subst HE@p@ﬁgéﬂQ’YeP Eiby ﬁt‘t‘%ﬂnﬁyl al kyl oxyal kyl or
Rodependeatly repriseat allybgdkHexyalkltor aheyloxy; or
adﬁécaelritR%arktmm tagetimermavythf the mdyehioalrkengtonamdy f6#4n cycloalkene; and
r et @spRbenta alydrQBarntahonYdrdkydr oxy, conprising Step
compAsiAB Bt Ak Ste{;%tep Al hydrolyzing a conpound
re S ted by gene_ral formula (1): [Chemical formula
gl R NO1 RL wherein Rl, R2, R3
Qﬁ@oﬁil%%c%p i TGREPSERGH &Y Zenaraktormila fdent s
[Che%cklyﬁorma]r@dl][ Step B] adding al cohol to the hydrol ysate
at* the conpound represent ed by general formula (1)
RZ \neromc;a:zzr5 in Step A, to obtain a conpound represented
|by gener al Lorrrul a (lIl). Step A may be conducted in
eserQ of acid or in the presence of base. Wen
ep A is conducted in the presence of base, acid may
B al so added after treatment with base. Also in Step
B, acid may be added. The present invention also
wherqin[Rit B2, RbanAR‘bod hodéfirgpd2Above ah@)R® Rprddeatulglessd as
defstepBed in 1), wherein Step A and Step B are

Segqeang 'aﬁ:'ohM e H§&1%gfsaté3t)f R0 ﬁq)'fylé%ﬁgral formula (I)
gener%rﬂad]l)l S% P to {b%glrnhaegomgp())o%rcll rapreg %ng Htggaer IOéngéq, gp

YR onARELIR i Preeieise PLAG] O RISPTETees of base. When
Step *&ﬂ%?oé*rdHCfRﬁ 1 sheppregestceé Basen aqifl may bhalgo eddgsbafbrt treatment with base.
Also insieeBentiddndybegeddedal forrmula (1V): [ Chenical

f oThelbeesdht RAveritiontaled r&afek to tik fllewRign)B8 18nd R3 are
as defined in 1); and [Step D] reacting a conpound

2) Thd Sfb%@&ta%ddes&lb%tdqg 15; \”ﬁétgmaSt%S MPLLY gtepeﬁ) Qxeess%rrlqhenmmy conducted.
3) Thggpoecess as described in 1) or 2), further comprising Step C and Step D:

[Step C]

reacting a compound represented by general formula III):
[Chemical formula 3]

R'-NH, (IIT)

R3

wherein R! is as defined in 1), with a compound represented by general formula (IV):

[Chemical formula 4]
3

Rz/\[r R (IV)

O

wherein R? and R? are as defined in 1); and
[Step D]
reacting a compound generated in Step C with a compound represented by general
formula (V):
[Chemical formula 5]
RéO__R*

I W)

R®00C~ “COOR®

wherein R* and R? are as defined in 1); and Ré represents alkyl, to generate the compound
represented by general formula (I):

[Chemical formula 6]



formula (V): [Chemical fornmula 5] R60 R4 R5000 COCRS
wherein R4 and R5 are as defined in 1); and R6
represents al kyl, to generate the conpound
Rrepresented by general formula (1): [Chemi cal fornula
] %556 sR2 COOR5 (I) . R3 NORL wherein Rl, R2,
Rand R5 are as defined in 1). 4) The process as
|de cribed(@n 3), wherein R6 is Cl1-C2 alkyl. 5) The
Prot@ss as described in any one of 1) to 4), wherein
55 is Cl1-C2 alkyl. 6) A process for producing a
conmpound represented by general formula (VIII):

wherelf REMRL s Rar H'Hh@{f;]a R4 gggm~fg COOR7 HY (MI1) R3

g? as defined in
) They srocegﬁaswﬁrﬁsgﬁ% Latersin e Aot Bk o Pl
5) The prppess @p descxibed i ABY GRe Sh Ay HEhs eIk dhedr Cb"'«zalk L
6) A prosessrior prodrriagd emypovad reprssen ted bagenetah fgmula (VIID:
[Chemieh {foreadt ildg substituent, al kenyl ene which nmay be
rRht ervened by a hetero aton1and ‘may be substituted
a ngn- reggdrve substituent, al kynyl ene which may
'ggervéhed by(@rhgtero at om and may be substituted
non-reacti ve substituent, cycloal kanedi yl
[ may be substituted wth a non-reactive '
Rubsti t uent, cycloalkenedlyl “which may be substituted
with a non-reactive substituent, aryldiyl which may be
whereflRSI RY, (R3€And Rt dredhsTRANEEACT); WRJSUDSti t uent,
hqiﬁfe%gsséh@g yhymlggﬁamopslﬁybst'tut ed with a

%E] gp% senhs alkglwbst L1 uem terv rh dqormt heteli]oe g eoﬁr?&}{& may be

ne which

B hed
Substlg%%ét At RPE TaRRVY SREERh ALcepvlanedy @O%m iy by a hetero
atom gl Yy hayubstitstesswith  ren- waphvgswhfﬁliw&cﬂk%ylene which may be
interveungskhy 4 hetero atink enyg meyebenhibstitutay with s nbsireddaive dubétitiient,
cycloakaf@diyl @aedh Mey H8BEbdtitucsll witRla nodl-key BV absWBhe, dRlbalkenediyl
which RaysbdsiHstivh@d witht B ndn '}Qﬁhtf\%asﬁbbt\fﬁleﬁy Qﬁ"ﬂdﬁ &ich may be substituted

with acr9 a§él{? \ﬁjg@'eue% étgpoar t“ﬁHChA § stit ftgcpwﬁh f mon- -reactive
substify ’e%efﬁ’aﬂar? Pt o] G oay o1 ORI he i rective

SUb“%W )aigherein R is as deflned in 1), with a conpound
r eprepgesenésia singlrebmvda b lkybemeukick 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, comprising Step C, Step
D, Step A, Step B, Step E, and Step F:

[Step C]

reacting a compound represented by general formula (III):
[Chemical formula 7]

R'-NH, (II)

wherein R! is as defined in 1), with a compound represented by general formula (IV):
[Chemical formula 8]

Rz/\era
0]

wherein R2 and R3 are as defined in 1);

[Step D]

reacting a compound generated in Step C with a compound represented by general
formula (V):
[Chemical formula 9]



[Chem cal formula 8] R2YR (I1V) O wherein R2 and R3
are as defined in 1); [Step D] reacting a conpound
generated in Step C with a conpound represented by
erﬁf formula (V): [Chemical fornula 9] 3 R60 R4
I%E)n Werei n R4 and R5 are as defined in 1);
andyR6 is as’defined in 3), to generate a conpound
R50Q@Dr e60RRY by general formula (1): [Chenical formula
10 RA R2 COORS (I) R3I NORL wherein Rl, R2, R3,
wherdd R*andl BS apr &s efirddfin nghridRel)s;as deBihed ifAB), by gérdrytal @ mpound
repreddh@e CHYTRORERE] ifo%ﬁlﬁsﬁﬂt Iedt byhggne:r al I or W}JI ?h( 1) ;orrpound
: i ng al coho o hydrolysate o e c
[Chenél%lsfggenltazlfjmby general formula (1) generated in Step
9 , ta obtain a conmpound represented by general formula
R COQ%imncm formula 11] R4 R2 COON (I1) R3 N O
| RL wherei(@) Rl, R2, R3, and R4 are as defined in 1);
R3 P E] reacting the conpound represented by general
f'qrrrula (I'l') wth a hal ogenating reagent, to generate
§corrpound represented by general formula (VI):

. bLeah, for mul.a,.12 4.0 R2 TlHal_RSN_O(VI)
Wher‘%‘%r #?1]%13”1@3‘ %air%oeﬁﬁﬁdé?é)’as defined in 1); and
HalStPRAY esent s a hal ogen atom and |[Step F]
hydrolyzing the compound represented by general formula (I);

[Step B]

adding alcohol to hydrolysate of the compound represented by general formula (I)
generated in Step A, to obtain a compound represented by general formula (II):
[Chemical formula 11]

R4
sz\ICOOH
| 1)
RSN (
R1

wherein R1, R? , R%, and R4 are as defined in 1);
[Step E]
reacting the compound represented by general formula (II) with a halogenating

reagent, to generate a compound represented by general formula (VI):
[Chemical formula 12]

R* O
R2
I X Hal
R3" N (@] (VI)
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
HN" X\Y/COOR (VII)
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 6) or 7), wherein Hal is a chlorine atom.
9) The process as described in any one of 6) to 8), wherein R7 is C1-C2 alkyl.
10) The process as described in any one of 6) to 9), wherein X is alkylene, cycloalkanediyl
aryldiyl, heteroaryldiyl or nonaromatic heterocyclic diyl.

)

4




reacting the conpound represented by general fornula
(V) with a conmpound represented by general fornula
(M1): [Chemical fornula 13] H2N ~ X, YOOOR7 (VI1)

ndYare def i ned aboye, and .
' TR ER o5 ger Sl oy 808 oD ALk SR PP YR B un e ingle bond or
a d‘gscrlbed in 6), V\hereln Step E and Step F are
12) Thespigesseiagideserdisd dueng gne ofy) t7AS), priseeinsStap CiSter PhSep A and Step B
are seignedfialbr conductelerein Hal is a chlorine atom 9) The
13) Ty poess a3sleteieaiibhady bfe 8NY) t9N2),GFhérint®e@bm g%ﬁ‘d ®dptesented by
generR/folBulald s ghthled nlfq})xe ig?ﬁl l% as described in any

14) T ogésls dte%:r edl an |ogeo )tﬁélsié vylée 4' drogen atom.

ro rryllnﬁ pydrog
15) T*P@é’?%ﬁ&ﬁ%“ﬁé’@éﬁ%é? PReoEyP 14 yheréing§ ‘F‘I-:gl FRcdedor C1-C3
alkylog¥. described in any one of 6) to 10), wherein Y
16) Theeproesserts stescriied gh enpone obl) todbk ywlemein B2)s The€3plkdes<1-C3
alkyloaxs (le€8milyged in any one of 3) to 11), wherein Step C,
17) The $Rcdds aPld@RribeaRd al% BRe gf 1 acBQ5§ SO B %M%_;;I@ nga%%é%ggether with
the ad&% enIIE,]:?rbB %‘E&ﬁ?or%'lsﬁré So((%trI I n any one o
8T Hoces a rﬁ;nH1 n g gs) ) ki‘yeg genleral f1or nullla b
1 eﬂf) 358 a5 5ess P Ay RS p MP&P SyReeeiny R 1spalkyliplich may be
substibutedgith g ogasedtivissubstitugnly one of 1) to 13), wherein
19) Thedpiogess 2l dsawiped imboyond b 1) Ehd 6pand 8)s waeree S ris dld/] imhich may be
substianedovieh afnohreb@ivkdubstitient iR iRT 163 elkyERBIskY1-CBlalkyl, R* is a
hydrofdn &m,andR0%)C1-d9hdie process as descrl bed in any

20) T éss]ae & %)1’1 ; : i and lr?ere s alkyl which
may be sux?tlt <§ :ﬁ%o%%ctl%gqbépﬁ } nanggisd gglgr Iglél‘:]}%er}thh the
adJacetnd bicH é‘rat%nt Arm € O%Eﬁ%cgi”\tls %bb’%ﬁeﬁﬁmﬂli@d@ is C1-C2 alkyl.

21) Tlt%/l@ﬂoe@étaé escribgyl iThny pneockbgo £6), ddsceinibd alohelmdded o the
hydrobfsatl)istismptapanolsherein Rl - is al kyl which may be

22) A presid forl bR rAst IO h RBMbbYEL %ﬂk@&h&é&ﬁw enje%l fIHﬁula an:

[ChenBEAGESSuIAS sfescri bed in any one to I6) an
[(Che perein R ﬁis al kyl which may be substltuted W|th a

on- reactlve substituent, R2 is C1-C3 alkyl, R3 is

I'I’<yl R4 is a hydrogen atom and R5 is Cl-C2

dyl . 2 XI)The process as described in any one of 1)
®) and 17) to 18), wherein Rl is alkyl which my

g substituted with a non-reactive substituent, R2 and

taken together with the adjacent carbon at om f or m

L opet 4 dr,o
whereﬁ%’& OR Zlﬁqu%ﬁ §|rr% 8§;d%¥ned gelg vgh%*g}dx ?ﬂ q}jﬁ ys ao(%iggi? afjjlutlon
conta]flgl%b ﬂ%\%\d PRt e§ ¥ &hHBfr2 g’d’é’d‘ 3 Q he ~hydrol ysate

i A9 %é‘g}f’%fpfalﬁébe selpjion gyabrand seleetied Srome aximasichydspearbons (e.g.,
toluengf xera)nplinhadicrraproasiénaad estyrsylemereshylfasevate,anéthly) acetate, and butyl
acetatp)Clethure &d.g.f diethillerhd s e thhdhy drefukat)Obton E3(ely. Qcetdnk, | R
ethylniétayEleton], . N,R2dinfR8h @Rkt 5hi ! K- ﬁ@t}@?}f}lrﬁﬁﬂlohg ahld water may be used as
smgle\M“ﬁlI @drﬂbﬂEE&Q}?o' is added to a solution
23) The process as described in 22), wherein the alcohol is isopropanol.
[0006]

Also, the present invention involves the following (1) to (19).

(1) A process for producing a compound represented by general formula (X):
[Chemical formula 16]

R4a

j\/‘\LCOOH(X

wherein




cont ai ning a conpound represented by general formula
(I'1). As a solvent.in the solution, a solvent sel ected
fromaromati c hydrocarbons (e.g., toluene, xylene),

al gph ?éﬂr@s&ﬁé Q%va'c}jﬁ halﬁh? bgaﬁ{tﬁug Wit aellié}xyxl a@&&et éﬂb%t't t
) cet at an Cbu acetate e% er e.g., raent,
atken D A Repliep b solapach SHELL ot g 1 which may be
subsmﬁ\é@fid%‘é}} 2 NOPHPATRRYHSHPRBEWME) , N, N- di et hyl acet ani de,
N-REt Bpd By £ reabh tstependandlnwebeasenhglib alisdokyatkyl st alilyboxy; or
or Rt nand RB? nakérotoge2d) witietheralgeeat esrbae a6dn Bed fo¥m cycloalkene; and
22R4= WiREe&ints b e dAlgeRR@bmIics hy 8RR OB sing BRPOS] 2l 8%p Ba:

t hgtpy &gent invention involves the followng (1) to
(1 1) A process for produycing a.conmpqund,.
Chonli€ r?ggé'z &S goﬁn e rrgprersgpt‘ggl X %e%fl.’al(%‘fr&p‘g%?ﬁgl for mul a
[Chemjgal fpymulagol cooH (X) R3a N0 1  Rla wherein 5 Rl a

r 6resents al kyl which may be substituted with a
- Rfve substituent, al kenyl which nmay be
|subptitutegi th a non-reactive substituent, or
_ | whi'Ch may be substituted with a non-reactive
substituent; R2 a and R3 a each independently
r%Br esent al kyl, al kyl oxyal kyl or al kyl oxy; or R2 a
and R3 a taken together with the adjacent carbon atom
whereig R t oRH, B¢ 1 arel REnare amdpfingd ahove pnd Réntrspresenytd rdigdnand
at[StemBahydr oxy; conprising Step Aa and Step Ba: [Step
Aad ddiygl 6 1blyalith ghh FRORRLRIbI A BPERSENNRAT e PMe s SR8 b lzeneral formula IX)
generé(t;ag@riﬂ%ﬂ hX)so geh DB 1L OF MM Apdild J3hfescfT2R BT PdRRR) formula (0.
Y %g"t‘a Ao e i ece S i et S DI ofdpge. When
€p ‘fasFeCBn G AP P AP IERSE P23 efd mRrboRdded attes fraatment with base.
(2) The prersenas lesspbedin € whergimSienl Ad andrBten Ba xe sequentially conducted.
(3) Thgwmeqeas agldéseribedjn @ or (D), yetier abmpeisingtStks Cafand Da:
coi¥pan@d] r epresented by general formula (X). Step Aa
B2 Bien € QREMBLEEH Fpridlgt . . in the
[Chenﬁéﬁ%&QﬁgaCﬂ;ﬂgase- é\%h_en Sﬁ?%&?%lq%%ﬁ%% in the
1a_ reseggz of “base, acid nay be added after treatnent
R B&th- 'y (2) The process as described in (1),
wher ei n Ste%p Aa and Step Ba are sequentially .
wheregpRit i aeddefined)in The withor egspamddestasemted bygepdsal farmula (XI1):
[Chem(i@l forfmult i@t conprising Step Ca and Da: [Step Ca]

3a
RZa/\g/ R (XII)

wherein R?2 and R32 are as defined in (1); and

[Step Da]

reacting a compound generated in Step Ca with a compound represented by general
formula (XIII):
[Chemical formula 19]

R6a20 R4a
| (XIII)

R%200C COOR?5e

R2a

3a

wherein R¢2 and R5® are as defined in (1); and R® represents alkyl, to generate a compound
represented by general formula (IX):
[Chemical formula 20]



reacting a conpound represented by general formul a
(XI): [Chemcal fornula 17] R a-NH2 (XI) wherein R a
is as defined in (1), with a conpound represented by
geperal formula (XI1): [Chemcal formula 18] R2a__Y
rza R3a ( 520 wherein R2 a and R3 a are as defined in
17\, an [Step Da] reacting a conpound generated in
Ca wi {BXha conpound represented by gener al
R f nu@a (XI11): [Chenmical forrmula 19] R6a0 Rda
OOXCOOR5a (XI'I1) wherein R4 a and R5 a are as
defined in (1); and R6 represents al kyI to generate a

wher&amaURda Rﬁpqﬁse%@ﬁs DY HLNE ed% a (1Xx:
ﬁp

(4) T}ge% n(ls%%'s g’cr{ﬂé wgﬁreén Sﬁ-@ aasge)}g)R%a émg%e%ga are
sequegpLia, ﬁé&n‘g\‘?{”? n th(s4‘) the process as described in (3),

(5) Thenrtioesss asideprribad IS(Br 14), whewgin RS® infd-G dpyBa ar e

(6) Thzeppoeessiaaldeycrived duahedné of @hts(GRrvaedrein(B)= EREL-0L @UBSS

(7) A geocd@sfor pRRRicing o @nplunl42pre¥iREE LY cROer@1 foPmGls @JI

h rﬁ{ gyf (8 odjhe process as described in any one of El)
[Chertt® %rm V\h%es;ﬁel n RS ais CL-C2 alkyl. (7) A process

f odu ng ound represented by general
RS &vw b cal formula 28] R4a O Rea Xa
~\HYa( R3a N O Rla wherein Rl a, R2
R% a[}‘ 'R@a and R4 a are as defined in (1); and R7 a

rBffr esents a hydrogen atomor alkyl,; Xa represents
al kyl ene which may be intervened by a hetero atom and

wherd[R)R1R€ zsulQﬁtéxg ked wi fha@ ngn-react i ve substituent,
Treddalieny
ilﬁ e rﬁae%sﬁﬁdr#s& R pned By a heteroatom

on-r eact ive
trPP’I?é‘?ﬁtS aliyvksneyviigle myaty keninprry ersl byl mheteveatorh yd may be

SubStﬁéteélrYﬁltbtamﬂnan@dcmimﬁ%etlms,talkamé@wwhlhh anaydre- ineaeéhadeby a hetero
atom suBsndyt heenibstitutyd woal X anedéactivibulsdtitiat, BRyailest khidteday be
intervéinbd b aKero®A6hi @ MPEE bdbieRtted WAYEL ‘ﬁ@h kenedi %hbstltuent
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; and

Y2 represents 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, comprising Step Ca,
Step Da, Step Aa, Step Ba, Step Ea, and Step Fa:

[Step Ca]

reacting a compound represented by general formula (XI):
[Chemical formula 21]

RT=NH,  (XI)

wherem Rle is as defined in (1), with a compound represented by general formula XID):
[Chemical formula 22]

re R (i

O

wherein R?2 and R3® are as defined in (1);

[Step Daj

reacting a compound generated in Step Ca with a compound represented by general
formula (XIII):
[Chemical formula 23]



whi ch may be substituted wth a non-reactive

substituent, aryldiyl which may be substituted wth a

non-reactive substituent, heteroaryldiyl which may be

sg.tpstl Hdted with a non- reactive substituent, or

nor@«:omatl c Igéiﬁiocycl ic diyl which may be substltut ed

with a non-r e substituent; and Ya represents a

R%20@Chgl €EWIMY, al kyl ene whi ch may be substituted with a
non-reactive substituent, al kenylene which nmay be

where$n RS t iatdtRed anetab dafiﬂiw&nr(&ﬁﬁhﬂ\lﬁ a 55185 HefinsIh, (39 ko generate a compound

represeinkadmyy gé&rmghumxﬁe substituted with a

substituent, conprising Step Ca, Step
[Che %é /gﬁ Step Ba, Step Ea, and Step Fa: [Step Ca]

R2a r actl 52 conpound represented by general fornula
em cal fornmula 21] Rla-NH2 (XI) wherein R1 a
li s las def id in (1), with a conpound represented by
R3% dg¢nePal formula (XII): [Chenical fornmula 22] R2a,,,y
a (XIl) Owerein R2 a and R3 a are as defined in
(1); [Step Da] reacting a conpound generated in Step

Cawi, th, a. conmpound represent by. general formula
Where{&ﬁ“)ﬁz R aRnAdF AT a5 5P g‘?‘e%%%?’Ma (XIT1)
REE6E0 S5a vvherel n R4 a and R5 a are as defined in
( 1hydralydinRethe compagn diedhireeegtédby Sonersldforrenkar@Xe a
coigreuBd] represented by general formula (1IX):

[ Gith g ﬁicofxfl&ﬂ‘ﬁl'l@h%l)lys%‘%f ReA eI IR rep re(slaﬁ@ed b n“g?formula Ixy
|
gener&tedRh%te}y\ﬁg £ o@)tﬂfx §tacom}§§]n§ ief%ng' );czeﬁaﬁg g%ﬁ%a?gorggz% @()

[
[Chemlcalfnrm‘ﬁ]ltafrsbaé(]by general formula (1X); [Step Ba] addi ng
ohol to the hydrol ysate of the conpound represented
R2al ~y BOCQH formula (1X) generated in Step Aa, .to
in a C@ﬁ)ound represented by general formula (X):
' mul a 25] R4a Rea COCH

RSa
R1a
wherein R'2, R2a, R32 and R42 are as deﬁned in (1);
[Step Ea]

reacting the compound represented by .general formula (X) with a halogenating
reagent to generate a compound represented by general formula (XIV):
[Chemical formula 26]

R*% O
2a
R ' = Hala
I
R3a B'I O (X V)
R1a

wherein R12, R?2, R32 and R*2 are as defined in (1); and Hal* represents a halogen atom) and
[Step Fa]
reacting the compound represented by general formula (XIV) with a compound
represented by general formula (XV):
[Chemical formula 27]
HoN" X3, Ya,COOR7a XV)
wherein R72,X2, and Y2 are as defined above, and subjecting to hydrolysis as needed.
(8) The process as described in (7), wherein Step Ca, StepDa, StepAa and StepBa are
sequentially conducted.
(9) The process as described in (7), wherein Step Ea and StepFa are sequentially conducted.
(10) The process as described in any one of (7) to (9), wherein Hal® is a chlorine atom.
(11) The process as described in any one of (7) to (10), wherein R72 is C1-C2 alkyl.

8



I (XY R3a NO1 Ra wherein R a, R2 a, R3 a and R4
a are as defined in (1); [Step Ea] reacting the
compound represented by ,general fornmula (X) with a :

(12) 'Il?l% 99@%@?%§ %Jn{)gda%xg%ﬁ &?e &metroa( ﬁ%‘ %PPF%%Q 19 allﬁylene cycloalkanediyl,
aryldiy] Hererolyigivl ¢ prarpatic "1650‘3 FSHAABT. N X1 V)

(13) Thisgrreqens ma descriked i amponge ofd@ Ml%b hereis Y de iarsetgle pond or alkylene.
(14) Tpe)process a$-|é¢sar1be<bne&en¢ma &f (Betiody@n waerriy Rahds a hgdmgen atom.

(15) Tha]pro@ashs dgsctibed BOAMOMICLIT(Eoe s SN vddrddy RgeReCalC2 alkyl or C1-C2
alkyldx9r mul a ( XIV) with a corrpound represented by general

Th crib Sl M S LS B BT B 1y 32(15& C3 alkyl or C1-C
R e L R ST

ve,_ and subjecting to hydrolysis as needed

(17) Thgyprqqess pF Sesssbedin apssena B tof1P7yvherdeRet AndRep taken together
with SeagiBeenStarbim atondfodmegyBaoedere. sequenti al |y conduct ed.

(18) Th@)prddess ps derfibedih £8664d dTED) o(1()/ Whetde Ret is SkePwiidh may be
substRAELdSIER Eh oAl Ra&RAUSRElRlhY conducted. (10) The

(19) ’l‘%a%‘;‘gc%‘gs 2s d%l%ﬁs&a Heﬂky &eao?meai%@f, whileid thd Ao J,omeéegigg the

process as descr
hydro Yﬁaiwlfmoew[?) to (10), wherein R7 a is Cl-C2
(0007} 8 (12) The process as described in any one of
(7 er&;méfmr) meahmge iohvataousgeahk yilk he explyivkedal Rachedimlis used in the
unified myéadiiyg thrioeglerumahy bshcificatibn NOitol Ak isEmb @i mdgywhérused as single
or in (erﬂ}ﬂlnatﬁéﬁ)vltﬁhﬁh&r@ﬁgss as described in any one of (7)

toIr( él?e)prem%r é i foﬁ 4 ‘?érr(;%lt&nb&%gng) X, | %L&He u£ %é"c)m or
g d 0 y%i EE)

it > (process a cribed in any one
n 10% h RAais, hydr Qgen atom  (15) The pr ocess as
gtﬁ}%@asw sg %ﬁl@nofhaéos)entaéor(lmean%\ﬂewé%aw ghlogine atom,
bromlew@zn@rmdmwtoel C2 alkyloxy. (16) The process as
debcthidygdsamt spenpficmenpfalkyl) cdnpridestraigheroe ibhaikBed ch&in monovalent
hydro€drbods Bhink 106 8Chrkeh at@H@' OEYarfapleGRerboRdn intikidd mERBy], ethyl,

n- prolpﬂoﬁ.gﬁl%p nqgﬁylr isgﬁﬁit Em{tﬂ zll)n ‘Bh}(lldézpentyl neopentyl,

n-hex ?so% Ié glregta T 53 r%cifyé r‘iﬁ] tg}% Lg% ot g6 é pﬁegerable When the
numb 1: (@g onsds Q@gt SReﬁl Jgﬁy adied” B?W{xg_):a g Pmber within the range of
the m\’/mb?re‘isr’inﬁnta i s aI kyl which may be substituted with a
As “alkphi-of BAcnid' 25 (HsC6 alkehis.préfeBedThe process as
As “aliteB of RBethd RP 2201 - ONelke! is(pkefetred( CB)C3 akAri&iddrd pRferred, and C1-C2
alkyl @I,ﬁ&nq;re@%gd to the hydr ol ysate is isopr opanol
As “alﬁ(QfDQ)?iF dgmrdqilﬂaﬁl%4 al@??ﬂ@q %El various terms will be
As* alﬁxf) 0§h9 and ngél(}l &{ gli]kylsls pre erreg nci:" C1-C3 alkyl is more preferred.
As “alkyl” of R® and R¢2, C1-C4 alkyl is preferred, and C1-C2 alkyl is more preferred.
In the present specification, “alkyloxyalkyl” means a group in which different carbon atoms in
the “alkyl” are substituted with one or two “alkyloxy” described later. Example thereof can
include methyloxymethyl, ethyloxymethyl, n-propyloxymethyl, isopropyloxymethyl,
n-butyloxymethyl, 2-methyloxyethyl, 2-ethyloxyethyl, 2-n-propyloxyethyl, 1-isopropyloxyethyl,
1-n-butyloxyethyl, 3-methyloxypropyl, 3-ethyloxypropyl, 3-n-propyloxypropyl,
2-isopropyloxypropyl, 2-n-butyloxypropyl and the like. C1-C4 alkyloxy C1-C4 alkyl can be
preferred. C1-C2 alkyloxy C1-C2 alkyl can be more preferred. When the number of carbons
is particularly specified, “alkyloxyalkyl” having carbon number within the range of the number
1s meant. _
As “alkyloxyalkyl” of R? and R?2, C1-C4 alkyloxy C1-C4 alkyl is preferred, and C1-C2 alkyloxy
C1-C2 alkyl is more preferred.
As "alkyloxyalkyl” of R3 and R3#, C1-C4 alkyloxy C1-C4 alkyl is preferred, and C1-C2 alkyloxy
C1-C2 alkyl is more preferred.

In the present specification, “alkenyl” comprises straight- or branched-chain
monovalent hydrocarbon groups having 2 to 8 carbon atoms and having one or more double
bond(s). Example thereof can include vinyl, allyl, 1-propenyl, 2-butenyl, 2-pentenyl,
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uni fi ed meani ng throughout the specification, and has
t he sane neani ng when used as single or in
conmbi nation with other term In the present

2- hexéﬂ@ C3. fléﬁt@ﬁﬂrlonz oc&%&?ﬁx?d ’crﬂeqme n%%néG Qmég?ﬂs %&%}reﬁm Wen the

numbeﬁ]gfrgarbeorgxs s B%tlchar}YSsqe{nﬁ]Sfi.i I’?ik é’?’gr‘}%a\%ﬁ (@%B% g{n%ﬁ,{ W 1trfun the range

Oftheﬁr“&?ﬁeﬁés 2EBR or i odine atom In the present
As “alkersd] of RaandR! * G200l alkenois prefeysad ai ght - or

brnthlegateseina specifncival ‘@iitynyliydmpezed strsightviriigadched-dhain
monovEERHY dad s groEiiéiH&shﬁg Q"t@ B%fbdiﬂi’coh@@hﬂ%v@&i@ or more triple

bond(§t hEIxampﬂe tm'éﬂa%ﬂ:an in% 11 ], b 9 2-butynyl, 2-pentynyl,
2-hex n%f(i H }ytyh Erotct :1319 cht lﬁie Hﬁ% ?n?lt F&glf’?%”g&) e“&iﬁh the number
of Caﬂéfse% aft w% Bty abba! W?érhnwé orheﬁﬁ@ﬁrafﬂ him Eporpnge of the
numb%lsgﬁ?%qtcul arly specified, "alkyl" having carbon
As‘ alhymmtiéof Ri ahd Rt h@zmnagkquﬂ is peerpedber is neant. As

" dlrkile predenRbpeitiballbn Acy Gdalh” @J)r!ﬁ)dhsésscyﬁfoﬁﬁ@[g l%:{flnf‘g to 8 carbon
atoms, a'E‘f:X{nplé){heE?of wllﬁgj(ﬁc Qb %yﬁlg Lb t§l f:yclohexyl

cyclohg 1?, an%i }dooct £ C%ﬂr(cl?al en 8? xaﬂmg carbons is
particpiar b%ﬁ@flﬁ@ggywl ] ng&ﬁrh@ wa qﬂeswéhm@e eAnag qéﬁhgflnumber is

mean‘is preferred, and C1-C3 al kyl is nore preferred. As

" alnkthle"predfenREparifitafion d'cyddalkénhydl éophpriises py dbéadkewds havithg 3 to 8
carborCaAtdnds. alHsdnplStHERESE ch @fc@tﬁdeetgfclobfbﬂehﬁl By @§tRAényl, cyclopenteny]
cycloh%ﬁ&?}}lfdyﬁﬁhbﬂ@nyl 2h& ¥ Qoryadhls Y' cé@@@&l@am&%ﬂ@s ﬁfé‘i’@é& When the
numbgﬂ ff c%h?(ﬂlts 1§: 8% %H],a% yk:%%mﬁed a%c%oalﬁ%rgg Pavm St n l’l)er %wthln the

SCri ate alTp
range?"“ﬁ ee%‘me%Frfs RO ude met hyl oxymet h hﬁfl oxy et I¥ : :
@ﬁwrgﬁ@yﬁéﬁqq}f}cat1pgoﬁyw%p@p?—;gprs’e of “R? and R?® taken together with
the admaqggt, yarbry ptanhylay fBemeydyd lberyed cbmppris@s Btd10-oveyrdtebad gycloalkene
having efilypimepisliblkyehl between tho 4oy ladxy @ldiébnt to R? and the carbon atom
adjacehtRo Rat Y EQX¥8lchHbreoBedEinaide% Héﬁﬁ?ﬁféne cyclohexene, cycloheptene,

c}’cloogteﬁE ha Bﬁ n%pédld (Ql' ern%py bg&.?'é)égpo\é ene is p Erﬁed clooctene is
more E’ff IE boe%lﬁz pﬁaé’%/l A ép?t‘é@e enyl” having
carbor, PR S&Vl%in @f? ’éPﬁ?/P fé‘ér? bt Bephlef er r ed. V\hen t he

ndmbféue Pseseph pRrsiicatips, “proleslkeriedin phxyse of TR%@dand R3= taken together
with thahRjakentycatiopl dtoimauanfprmasyblonlketeb@mpase b o 1 endnsliged cycloalkene
havin@bnlytt@edibRhonl HetRRAthe AfrboR lakdth Q¥)EAYo R2@fa iR haRErbon atom
adJaceBg t@RraLl- ﬂaI%IKXh%Mf &h- 1§4lu§é gyclloﬂeﬁteq{ e%ﬁ[oﬁlgéene @}dcloheptene

cycloo&% %yalohyxh%)éyancp%yc%e&ng RSB%SIT%’&% ng?&kr = C?looctene is
more %QE? P SNy e 5% 66 CEpORIS HogjFis)y spas aw yI" having
carb OIhﬁP@ BY BHEEY e rapge offhemumhends meart-f i cat i on,

" dinktdua yiresent eproificaBen,s'alkylaxht means bigenghiedvlghial'alkyl” as defined
above D\ eibead whithireaXy panatgin0 UExahgld th@redf ton thehidleliféthyloxy, ethyloxy,

n- pro;@ld&?&s@ﬁ@pi@ﬁy NObL@FEox9 1s3Mt§lo§19 Udale %ut}kl&@d @ér)c buBSRP hpentyloxy,

1sopentt L %91 ;{};1%1 Fy1% 5';1 Is { ¥1e loxy, 3-hexyloxy,

- hepéﬂggfeny{;ﬁ 5?%‘8( I%Jeql é%% P x?p:fg{ Pi? f &l 1plkyloxy is more
preferiger WH the C%r P%war%%arrlf Pwllfaaﬁtil yallﬂoleéy ‘thagdng carbon
numbera‘f’l&bﬁyﬂhe rRBgA ﬁgh@ apbbar sunbart. wi t hin the range  of

As “alk¥lexyfnfiRé ranidsRate €Nt C4 Akyloal kepneferraf, aRll Cand2 Rkydoxy is more

preferfedt. C6 al kenyl is preferred. In the present

As* alﬁﬂ@;@y‘ e GatdrARs « @h kYD ey10%§ E@ﬁcfeﬁe%ﬁeo@”a' ght - o

rIﬁQﬁlg%g%sgﬁgaécﬂggtng lﬁff(en%lo%y nqggnrs a n%ro OUE’V déxay ike%y?‘ as defined
ute A\

PR PO RA e ARy A e vinsox, ey,
1-propfpblp6¥) }Wtenﬁpﬁf, @FRP(WGFny cgcyba-thyﬁg,qyloq, %-é]ﬁp loxy, 2-octenyloxy and
the likp. hER dlkeylppapis pmsterre@.- oCe-wrydlkemdoxyhie mork pref@2ed6 When the
numbexl df wagtons s yrreitelarledpedfial) “4lkenyluxgietaving carbon number within the

above
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of carbons is particularly specified, "al kynyl" having
car bon nunber within the range of the nunber is
nmeant. As aIkynyI of Rl and R a, C2- C6 al kynyl is

present speC|f|cat|on “cycl oal kyl "
rangepof%flgﬁ{u%%er 1sCxP eck Is h Cﬁ% 3 to 8 carbon

eeprteﬁ éB’Fc %1qnn %"}' ci™® Dﬁﬁﬁmueng}fgs Jkynyl” as defined
aboveé9 shlpitntad itk pap ekesep atome y Ex thlereof pen w&d@@@hmyloxy,
1-pro33yyBeyc §-oraminiyldxyj 3-bptyefydamayed-peityeusloxkel-hexsngloxef 2-heptynyloxy,
2-octy@gidx9radithe liRar t CLWeadlkynyapLisiprédrred C YCh- @ Hiymyloxy is more
preferP@y) r\@'h@ﬁﬂb@ﬂuﬁﬁ@ﬁr caW)JIﬁ.' if Pgﬁﬁ:uﬁﬁﬂggpegfﬁeﬁh%lﬁwm& h§v1ng carbon

numbg{a%tthln ‘;}{b lta ?F Sent eC' ' C%g' ?2 C)égr gghken |

gﬁ_ﬁ‘ie}er?ﬁeé% éBth %'ﬁiilo quﬁ é kéf ecpromeaﬁ%ﬁ)g[roup n v?hlch cycloalkyl” as
def} meéiyetqoggm sptituteg Widpeps errgen atany.c| Brraxeayhereof can include
cyclopeyrslotie pyaohu tyloandyclpp butybixg ngsicloh€8y166, cyddlmptRexy lhnis
cycloopty@d:si I €3.C8\bflodlbdoxirisReferRt. CWIRANSe nSinfdRF bf G¥béid ¥ particularly
spec1f§age edyf:]ogﬂiylox?y ﬁ!iﬁﬁ% l&@ﬂ%'n mﬂﬁ‘%r%t}%ﬂ&ﬁ@ ?aw €he Wa kB is meant,

|1-¥ aﬁg% o) re ent

sp(g, J.F cat} al‘kué-‘ﬁl e mea 54 ouézr n zﬁkﬂs as defined

I n .
abovey gﬁ‘é 48k Wl o FYIE Hem g ExamRle Lt faninstydrape tattHo
ethylthie; popioReltato, iseprspybis, B-busyltlgo fseihsyhiocsastbadylidinetert-butylthio,
n-pentidthingsarenyyltre, ApertlyhboBchenetliviem-héveylidhds, bhestlthiv, 2-hexylthio,
3-hexgldhidcaMeptydthy, anektiiBioGaidade ik ONT 14 ARFkio i®pirred. C1-C4
alkytBXARRhSretph @féﬁ@ﬁ CQhelnhk Yogn ey 8{' QRBMER %art%(ﬁix@}hgﬁ%%ﬁﬁd “alkylthio”
havin )ég+k9) %RL{?EE% %&89&{.5 (?q' the Xﬁm%np enga tand

ecene.
qug.?]eélt speci a( W@uﬂ Mé}ch Fllkenyl as defined

aboveéé PRt uted ‘ﬁlz&h oPgaHaw vogbeﬁwmé&e thegeaf cam iedilpt vinylthio, allylthio,
1-prograwithip, Zdartparithiordbpentanylbhin, 2-hexenyith®, 8fheptamytthith e 2-octenylthio
and thelikear@2-CB ralltdmltrﬂtda:s péferaci C2 Gt dlRenylthiy &l nadekRBRYred. When
the nudib&ffRaFBE is PRAtRURRY Jpdcified 2K B RERE H@%ng WhthBn thighber within the
rangeQﬁkI}‘&ﬁH&bS?fs By At Iolr)n m}:y for hma\cj?/;:]l oal kengnecgnpr ises 5

Tt pstcar Bl AR o e SRUR g as dofined
aboveda ey ittegh¥ith apa ST MRS of cemgicliste egaypylthio,
1-propyayithie ngrepﬁpéﬂtl@r?ebu‘fdwzltbhe&@ﬁetyna bioohélpmnéthlo 2-heptynylthio,
2-octyoythpootdethe likey c Carthalkenylaind i< yeifatat e rg2- CLaHERylthio is more
prefergyd:| OFh&efige hempéedfenfiffhs i$YEHRATYBPetified, "Ik nylthio” having carbon

numb@mﬁﬁm%m\qlg@efaﬁqqugng npar bggf 'oﬁ gﬁrtl cularly

Spﬁqctl,l—fe ? se gggicllﬁ)c%k:l ITE 5éycloar] lth cqmnprtlshes grr(;‘f; mtv\slr\fncf;I ‘cycloalkyl” as

deﬁneél ’hute éﬂl uﬁ@ CH§ aanclude

cyc OPY%MWD Cé@loa%tﬁﬂﬁhw CYCAWIF@%%@W@&% cyglehepiyighio, and
cyclooghyltdren b cFoleatiylehiohe pedérredin When thibenurehdnyf campons is
particelariyl peyifiedn‘cpelogdicy obtiy, hhGiap afbphaxiymben withiy klxsange of the number
is medr&obut yl oxy, sec-butyl oxy, t er t- but yl oxy, n-pentyl oxy,

' Sﬁpﬁxrétﬁfle%s &ﬁﬁ%@tw Pfyle S%}/%Illt ?{é}%)&ychaln alkylene

havm%iq,h ‘i@élaﬁ) ﬁ O%éble e ex%/ FIBQ rqegl%ﬂ%/réqg érrp%’c&xyl methylene,
L1 dl’@qué{ 14 E%@BW Hbrleme Yé%}ﬂ%@ I-ephelethiency ddtimeghylethylene,
1,2- dl@&ﬂbd?@ﬂe@ephiltdﬂ@bybth)g}elsepécz dipdylethplere; | loathyl-hanetimgethylene,
trimethatdrenl-marhplérimethiyiene, 2heethghigenedhylehe 1riudinesthylsrimethylene,
1,2-dineetiyltrifAsthyinky 2,20 metylirgn ath e, RethGhriafbtRylkyd, OXYy i

2- eth}ﬂfrﬁ{l@ﬂh'&!’éiixe ﬁ@@1&iiy@2m?€ltﬁ}ylteﬂé(ﬁ d. &efﬁwﬁqm&ﬁﬁeﬁér ed. As

2,2- dlet‘%éh}( n?@%yle?% ﬁh?ﬁ ?l‘trlmethcﬁene F%ramé’thg P&n

thyl
re en 1 on 8
tetra lgng, Flg‘ﬁ}arl tﬁtrwﬁ g”ne }37 t%fé?rpﬁ% enﬁb]g%éh‘g% thyl
tetrar%‘%} ¥lepe élwtthbf 'E?ﬁ@%%%’éﬁe fi-nPrenypirenethelensfl-isabutylethylene,
1-(2,2{dgrmpthadorepyly Meklyylewrd, [1ytHtylethylens, ogemghudylyrimethylene and the like.
When2hbutisibgl ofkaprbdspie phtivyllarky spe2ifiee x@ilyslleney having carbon number within

the radgh epiheyintber is greg@st. enyl oxy and the like. C2-C6
al kenyl oxy is preferred. C2-C4 al kenyloxy is nore
preferred. When the nunber jof carbons is particularly
speci fied, "al kenyl oxy" havi ng carbon nunber wthin
the 10



range of the nunber is neant. In the present
speci fication, "alkynyloxy” nmeans a group in which
aI kynyl as defl ned above is substituted with one

g@% l ton tﬁle rp%?ase cgn’ %h(tyfen%%v 1811 H}éy}ﬁe Hervened by a
heter%a Oé!hg

%ﬁg‘%ﬁ %\ onzr%& Y%jﬂ%ssﬁ%ent means a group in which
methylepe mpHEY % a}?@epﬁ ealkylree “hEhGBaféb‘kWFléWstﬁh a non-reactive
substijperité deBued iBdoCan ! heyswpkiiuted withoiheterppigr asatbfinghahove in
non- aﬂj‘iﬁemwﬂmfr tob sttag. b ahis mHlePa™hik§Wnavhicts ARG Heliftbrvened by a hetero
atom” @KMEAMEE ¥¥ethy1ad, N0mE@y PRI thy s I - el xﬁ&ﬁ [e3BARhPlene,

1-methffe r1 difiyl éne ﬁri &191% &%?fé S E%ﬁr{aé G et
g.reg \M&} ﬁ tl ﬁ%ﬁlene

110 ?%Egia%obé Esterent etwRRCg twﬂgé% e
thykripieshylpee, @omefé»az#rwﬂihmlﬁ@e lel diregshpisyimsskdylene,

1 2 dmw@hﬂbumyt@gne gy alimpetntirirnethylengcl-ethgkyinmthiylene,

2-ethylyriinetigdéng, oxydietdytirintathylons tiyd-axyhyl&anéhylene,

2,2-dieARBh &Ry RYY, 3-SthRH- erﬁéﬁl?ﬂnm MBSetd) @etpaﬂ'ﬂp@l 162k, P‘?Heh?ﬂﬁs

tetrarhét ?Jntel flgflyte Sl%lc }‘1893 1 1C<¥181 ?k?)%ll%gtlrg Xé%hélli]enel P9 _gi ethyl
tetrarp%hly i TR A

181@ ylproResl @Heth&lpk | Tet- }alsty%péhy peey 1- @Mgltnglethylene methyleneoxy
meth ehs tmethylegethia medrnéew fetirylenteo(N-mextgriphend) retlkdene abhyleneoxy
methyland, wtleylemithipl héthglenef dififlehé ON-niethylapiihd)théthylene,
methilé@&fx?@t)hlyléﬂeOmeﬂrylllé-ﬂeﬁlnb&'l@}ené SR ik Cinethylamlno)ethylene
tnmeﬁﬁﬁerg%;( tr’e@hﬁené %ﬁI’ne Jn %e%?&quylege RE te#x}‘;lenedxytrlmethylene

e

1 1sobu§ﬁpm&rtn¥ neoxy' m%ﬂ‘g’%ﬂ Bn?]t r? l)omet?%rleﬁlgﬁw {nﬁ]:}tylene 1-t-butyl
meth eﬂ Vlﬁne 56k kﬁhb@eway pihylene angi-isgputy
methiél?k%ﬂxt’?ﬁhdleinﬁ pWafeathe gumber @rarkuniys parntmulaslyrﬁmeeﬁed “alkylene
whichpme§ e nﬂdrve\ﬂhé bytahtetesmnﬂtmrx bivicgaedrbos numbpAmithtnitlas dayige of the
numbspachméimd, "al kylthio" having carbon nunber within

t he, frNges&tt sh &‘f:ﬁc{&k%ge‘rallﬁ& [E%@ﬂhxeahglstﬂﬂgﬁghp (¥ ¥ che%]cham

alken§ﬁ?§ 'h];b%%t.‘i t%rlé) cfexabon r%glﬁ X3mp gdﬁ%ﬁe?‘?‘ﬁ?‘e‘g l&ﬁ? h8ﬁ}§ ene, 1-methyl
R A e R AR LWL R
1-ethydt2-yethyil gthenylepe oprengmntieniep 1-npetbyk Enydpenylene, 2- methyl 2-propenylene,
1,1-digheplasitZepmppeinilene, 2,7 dixetlyyltZpropedyl e il estlyylt hpmpenylene,
2-ethy-Zpitopeyyledd, Q,1-d&iathyl2eprbpdeslene?1 @Qilahkpﬂl)ﬁkéﬂ%hsileh@ 1-butenylene,

2-butdHyddLy ﬁﬁﬁlethgleQ g&teﬁl_yi@%@,}d hb1ioShUTRh Qe §f 1651 ﬁlﬁ‘tenylene

1,2- dﬁn@ ﬁ B&Wléﬂeﬁ%l(ﬁrﬁz M Egﬁ& g?lsij o enylene,

Lebud ﬂﬁ& Pﬂ%‘g‘ﬁ PRpepHET F‘B%gl?ﬁ o When i ber of
Sp

carbonsdsmg}m éeﬁls @?yé@}ba | ﬁvwglcg ong}q@,bﬁﬂwnl'gg the range of the
numbgpfsimeant. above is substituted with one sul fur atom
ExEnpplrash ef @dfenybmeiwitithuthay &k hiyteytdnbd by a hetero atom and may be
substituted GEYIY hboRireactAeRUBPARAYH T %é&ns % oS/ 1YW hidh Shethylene moiety of
alkyle%e@ﬁnilkgﬂ(}hglm ®hich A?ﬁ}xye{]é({ysm d 1’; é/r{‘y atcﬂbg substltuent defined

blow a}Q?Ié PAANE &}t 5% vggh alt% Y n¥le (OF égo pwgﬂns that are
not adjaenpy fnsmalpe Pﬁ?ﬁﬁgﬂ%%w rrlen amtsfv%%%bx f @gtero atom” can
include gtharjanen L anethulsthenteres drethyl erawleme: herdimpyk ethgoylene,
1,2-digthyt etdenyigherl- -¢tbyRarethyllethdnytener popetylape dihéthal-2-pmpenylene,
2-methyglyZbamlekylehé)i 101-d30dthY)- S fopengené) 1, 2-BinYdih ¢102- propenylene,
1- ethyl@yﬁoﬁéﬂ}}iéﬁe 233$hylcb.ef)llo @qul@tpamiq &1§th§79§§ﬁbﬂéﬁ§FeQeW th one
1,2- dlétlﬁly rt%e%?i EXﬁHBée‘i Srfﬁ @n ut%nylene
2 metﬁiﬂc B3 eFtﬁﬁf 14 C%ﬁ tﬂ%ﬂ H&fﬂe@yﬂ% Gy bisobuty]
ethen Pfcmy EYOB?%W & édﬁ WehPrmenyehber of
1- 1S°b6§ﬁ’8cﬂf§P$1§V1€Ivaﬂtm@bvh2 bytenpleopdivadethylepel bibkytyl-Ributenyleneoxy
methyflens, Ag2 Cativethyipnobel)-2vivtényierichey matiggeref theupnbBlttenyleneoxy
methyileneg@raithe like. t WeheRMtBS @AbePEafihdndtid fdrticuRklk)epBABed, “alkenylene

nmeans strai ght- or branched-chain al kylene having 1

to 10 carbon aton(s). Exanphz thereof can include

met hyl ene, 1-nethyl nethyl ene, 1,1-dinethyl

nmet hyl ene, et hyl ene, 1-nethyl ethyl ene,



2-ethyltrinmethylene, 1,1-diethyltrinmethylene,
1,2-diethyltrinmethylene, 2,2-diethyltrinethylene,
2- et hyl - 2- nethyltrlnethylene tetranEtherne 1- nethyl

whlchtn"?%}; 8«5@{'6%%&%2 by %}g% ?rﬁy%xawng £3 amgpe ’rxfber %1%11%36 ¥ange of the

numbey is ry th | tetranethyl ene,

2,1 fél.e pﬁesmné piacifidatienhllmylene” inwsive sirRighityerdranched-chain
alkynﬂle(le havidg 2eo Y| cpriopydtpmset Bydmpk, thereof bart ipichtdeetleymeylene,
propydyles@uingtiyl-2rmb pyaae:, amﬂhirlmapi‘dp&ﬁylené/\rtﬁﬂyﬁﬁ@nm unber
1-metBY1- £:B86BAYFenkS2-RA B I0HL &y hY13REE T IdiRShyl alHa SN
1,2- dn%@ n\_’é\% lﬁﬂ Eggg?gﬁﬁfm%%ﬁén But g'?e ! aT-giolb%gyl e nl}llj{lb
12,2, me G OB P ER iy BB HEEPRENLAD py, Lot aREP e nd the
like. AHBerHE HemBERSY CAThoRS s BEIUIR HomepiSae lieynylene” having carbon
numbguyghin tentahgerebthe rangregpupmeanthi ch - et hyl ene noi ety

| Mnadhle)predeat epecifidakiph eite pirhshofMBlkyhlesiblRalidi b @le Whiebvened by a
hetercﬁat@ﬁﬂaﬂ@ﬁ‘@& 1YY %ub&%%éd Luant nox{jfefakﬁ@sﬁh%ﬂm%eQﬁs a group in which
methy?[éjrﬁes& \Q%lte e ope 1S %rlear%eovrvrinc%; 1fe su%s 1fau. Si h a non-reactive

Yith

substif %néh °W ﬁe%vo'?ﬁe aiyed roat?fm a%@ﬁk %ﬁ‘aba&%m one or
two PopEiQnF toa arelnq’f@tdtaﬁrenhet mgthes of{ alkygylepe mpichysan e épfervened by a
heterOeathyd @ﬁe 1nclqdm@bhyyl9nhwremy1@eetlhyétbyhgl perpgnylene,
1-ethyl-21prdpyietlénd, dubyHydsie, 1-methdl-IBtitpyydinay - endhyl-3-butynylene,
1,1-didhefrydiosth tyh @t hy, |192 BfnethyRs BueilYd et Dyl @RRthyl3ei¥hylene, 1-isobutyl

tih I, th Iene
ethyn eHE ]h@% f“hﬁl}@tﬁ 1)I 5@%&)9&7 gl?‘r%t]ht }ﬂutpl?hlg%é 5{71 g% y
1- 1sob tyl-p O}%/?% 8 t‘éfny nfO)Hy {}W)]ﬁrt & i /- &,]Iéutynyleneoxy
methY?efzﬁ s Ptzr IPP@P ’@E’rﬁ’@ 2-utgnplppeeiyraethylesge, 1t butyl 2-butynyleneoxy
methyjene m%‘&hﬁﬂw emytihemaymbier 2f cirbohyistnartiatlanly epesified, “alkynylene
which2n2y bé atthavehed hephlhetenatod™ kityg c2rboe iyl ek inddtih yhermge of the
numbé€isrmemithyl ene, 1-nethyl tetranethyl ene, 2-nethyl

t eﬁlrﬁg%g%ln@ Qﬁecfi‘caﬁog' 'Ef h¥$m£2§%sargﬂ& l?crbq 'fused cyclic aromatic

hydrogﬁ %ogs mal%u%’ maé b%fr araEt he%({eﬁrr %dﬁ h ﬁ)c}%t% éhe above “cycloalkyl”, the
above 1%¢ efnh)ﬂogﬁgomatic e@cm W\Eﬁrﬁ% p(};%ﬁﬁql })exﬁ:é(t h;‘l’ Bﬁt‘él cases where
aryl isja mopaeygheting Rade fused esBuripk: bindimginph@nalr at every position. Example
thereofrea yodwdegphenyhdtimpheind, 2 maphiiydreetthranyhgttrghwrenaphthyl,
1,3-benpddigtobylcad\t aeichyddiorang). Byl aneaphelflyheD2a%¥hthyl are preferred.
phenyqrestgg}@ ferfddiyl enet hi o et hyl ene, et hyl ene

( N’ rﬁl‘e és%ﬁl Q}?Qcﬁﬁ?hgg I %n%rﬂarg?’tclg%p? 1€9%Y, ’c%téAI YheftBEted aromatic rings

t
contaif A0 y g AR PRUP ALY 51 LR IEARERg ™ 8y A, and nitrogen
atom lflrtbﬁémw soRgEPRIMEAEt every pestible dpeiiy FrithWemprEn eycloalkyl’, the
above {ayyd Obquykom@tlhbef@mgﬂy gretpydadimed below or other heteroaryl. In both
cases Whé2, Retelionet] iy b praypyyclic iririghyt den BexY cyabit hiHge bding can occur at every
positiokr. t -Fxdple tHEREITRE HENIE 6’1 1@ rge 1-p qﬁrolyl 2-pyrrolyl, 3-pyrrolyl), furyl

(e.g., 2Leuy P%%Y}llfttﬂﬁéhﬁ‘@%xﬁ {@e nyj[g ilda té’ 9. 1m1dazoly]
4- 1m1dran% 1 Sy chigle{% éCI yra I:lérr?zéo ?ﬂtﬁn@ﬁdﬁ% gy r}‘Is'lsot%uazolyl)
isoxazp %/ H’é? sugon"« o’?ﬁ‘é‘?h’ﬁgthéa&tob’én(ﬁ ﬁu%ﬁléaazolyb pyridyl
(e.g., ?V\meﬁbﬂ 3 nﬁlﬂﬂn@@mﬁyb herazinybers. i Zpyreaimy)), pyrimidényl (e.g.,
2-pyripidiseh #-pypeeidinydl piyodazitiel (een B srelazimydnsetetzolyl (. 1 Brtetrazolyl),
oxadidabigh (e 8 aaixa diazbkBniHiediazdlsMVietg 123 EQhﬂane&aIyDOﬂldohzmyl (e.g.,

2-indoBLIONE -6-RYSANRhE), i hENH1 (@%n d. ﬁ&n‘dgﬁl)eﬁxlagﬂfy eeé]el 1nd01yl 2- 1ndoly1

I e

3- 1ndoﬂy’lﬁ%ck¥b ?e —Yx%fa@glg l p\Z{]F% (e% ]e;ﬂ}i x?'lb i%%
2- qumé)tlﬁmyﬂ 1soced1n gé‘l RAUINGlY, ﬁegﬁ _y% ﬁ uln lyl),
phthalszigs (o8 - i) %ﬁwléﬁ@phﬂztyhﬁlwlr%gh?maz Br gﬁ% éH@Olanyl (e.g.,
2-quinglanyd); geinagdlingl (o peayireaelinyl), etnmplind-(pgoBeryiadingl), pteridinyl (e.g.,
2-pteri@imtlhydarBazolyd fepy Renehaziblyl, -déabimdylR phenpahyildinye (e.g.,
2-pherlarZhfliRlyhy38-pRe R REAMySN GeridinPLile@NYI- £RRIinyl, 2-acridinyl),

2- but enyl ene, 1-nethyl -2-butenyl ene,

2-met hyl - 2- but enyl ene, 1, 1-dignet hyl - 2- but enyl ene,

1, 2-di net hyl - 2- but enyl ene, 1-isobutyl ethenyl ene,

1- (2, 2-di net hyl propyl ) - 2- pr openyl ene,

A " 1 . ~ o A L T | ~ N 1



The phrase of "al kenyl ene which may be intervened by a
hetero atom and may be substituted with a
non-reactive substituent” neans a group |n whi ch

G T G YR
2 hengippdaagly I%FW%F& A1 dErBs SrheaEREP RPN ‘?f@@@faaold% 8- as
2-bengrapzolgh, %@v@dlaﬁowée &% 4thmzq3@§1atzplahsbmaxso@p@zolme g.,
3-benzaifatbimaolyl) Bxenrptheszolyfl (&.gl, Rereypbehmzolyl)cbenafurple.g., 3-benzofuryl),
benzothitrylMege d-tanzathiily®l @ibahathieaflNe.gl, Qccﬂlﬂéi@zoeﬁl@lgﬂy|a%ﬂ%enzodloxoly1
(e.g., ﬂgf@hmmﬁq}t}pnyl ene, 1l-ethyl ethenyl ene nmet hy

£18%nt s?féc%ﬁc%'t%g h‘B{'xlonextorr]ﬁe ll}eert],%oc ]Z%let h mpr1sé/s 3-to

et en I ene.  pr.openyl 1o b Po i
12- meén%? wmazro Elﬁﬁﬂ%%‘ﬁ’é 1¢ g_I‘Oilp Eype at lﬁ ﬁp)élﬁ)ﬂlfé'ﬂ@n atom in the
ring, aindzonﬂqv@llwvntzlrml@ pBAYYEaneatom ans{dryy sulfar apropehydraple thereof can
include-pyrtplidirgd pwsopdmpl, e médazblidibyl, dinéddzgling, pymegidsmyl]| gyrezolinyl,
pmemﬂimg;ft oHlbi'zdwbyermyD m&mﬁmgpyrﬂdgbﬂir ﬁiib}éfa@lﬁh%zl (i?ih?&lﬂogﬁﬁé'zﬁﬁ?
tetra ¥Zin ﬁrr}ﬁdlny B dropyrimidinyl.

h%'d dt ﬁ*ltﬂ?ac%ty%g ary bxy c%i/nprlses Q olugglm%\?vicﬂx & Bbove « ‘aryl” is
substi u a w5t i{%?w FB Ia\é%grl )E )?%?18 ﬁ}é‘ﬂ'ﬁ’féﬁé include phenyloxy, naphthyloxy
and the kike, |t yl - 2- propenyl ene, 1-isobutyl -2-propenyl ene,

1- Iretheydresent §P@ﬁfjda@ina,d§ayylmﬁ'b’hgdnm‘lﬁes groups in which the above “aryl” is
substitutiedotith yhe Srlbuitaom| eEROMYle thBEddY b8 clude phenylthio, naphthylthio
and tHe K1, 2- di met hyl propyl ) - 2- but enyl eneoxy net hyI e_ne

1- fn Qxlét;%lese% géc fﬂ%ﬂ ?%)é%esroi{rgiol}é’l (?orr]ngp émdlgt oue S 11'1 wihich the above

heteroapir(i 1s subélmt ezc{wgt %e%¥ge€ea Plﬁt o f¥amp i %%e pyrrolyloxy,
furylogy Jeniay J@lléa%%ﬂﬁxwmo X}thﬁtmﬁ@bﬂw@ e;sozsmzom@cy, oxazolyloxy,
thiazokylpte rpyrlé.YWEamyraZlnylpm pyries dimyloxpepyridazatyloay, tetrazolyloxy,
oxadidzalKexyy tlendiazoiphrs, 1ﬁﬂdslﬁlugshbxy, oirtioBNENYE hdoliddxy, indazolyloxy,
puriny@bky, rd;!lhlﬁﬂh@lrfj'%édynﬁogulh C@ILQ&?]O%! %halﬁ%ﬁ%? naphthyridinyloxy,
qumofa%?fo% 1ﬁﬂ5‘zo’hﬂ9 o%%ecn%o%%?y )grngfer o OIE)§yca lpa%blyloxy, phenanthridinyl

0Xy, a 1%%5?0%% 1Bgrizo%§ Lgne ZXISOX&ZOlleX}’
Al

X
benz,méa engeRa g]gg bsgg_zﬁﬂt]q@gﬂy]oxz, mg%}ﬁ,ngb(@xy, benzofuryloxy,
benzo’?blgnbd?%fiwpz@; isnyipayi ebrnzodiogolyloxieend thedikst Fhyflene thienyloxy,
imidaZzolylexh pyy4dzobtléwpn jdogiiezolyloxy, isoxazolyloxy, oxazolyloxy, thiazolyloxy,
pyridylexy? pRra@iny@éxyy b @piihylopy, OH)XIFMhﬁﬁﬁloxy and the like are preferred.

1-1- thlHt bseRE OFPRHIELBEE “hdrek SQDME X c&ﬂﬁ%’e@élr ii'Bhe above

heterbé ﬁ&lt k{' HHJ%SQ s&]ff\hrczﬁo 2Ok %ﬂpeathererrg{%gn f—%{uﬁeﬁ)yrrolylthlo

f“ryl“? o,y n’\é(ﬁfﬁlif PRl St ghosaeoly e

oxazoly ﬁgqu y]é]'hlo Pyidy; ca§érquﬁnylﬁ11%)pgy1|n§ﬁ@y joz Ry megzimdthio,
tetrazplﬁltétw gx@ijaz@}:ylﬁno Hbtaghiazobl thiin, amdblazeny1thé, swixstolitltitie dndolylthio,
indazolylt o apurimyl thee,afuiivatiziyidiid, s ainoly1EAG) Syuandylekip, pHhalazinylthio,
naphtM4lidedy1thi tofy B 1A, luin 2011 A TS, ec'i}ﬁm%yl ik Y BRA thio,
carbaiMylﬁho nQﬁth§ 1I fét gﬂ%n%lt}n &bgogﬂg{xj*ly o, b oimidazolylthio,
benzo:,% )p Sz%fry‘itlljl ntbe zoxaz zo]ﬁr 701 azo thio,

benzo %ﬁo yl Hgﬁ “5}?1 1?16:f3n§3& geg]ﬁkno @m{cl@gny}fhlo, benzodioxolylthio

and thed}k}eyn p@ﬂ@lwﬁhmyﬁhwbm az@ykineryrbgolelthinaisethin zalyitio,
isoxazelytthio okambylgtidythislzelyBhiop pm&;ﬂ;hle,l’r@crazmylthlo pyrimidinylthio,

pyridakmyithivydn@tHer Iy |p@é'f@r;red- - et hyl - propynyl ene,
but\ay bﬁ%@nt srlpeg?'b;‘t%n c lbtam ans ab%r Iavmg another one
bondm% ¥1| th év Q% l(?:ﬁﬁ xlaéxgxlﬂngﬁ Eé?f ca j}%/ VHGP%tgnedJyl
cyglop

cyclohe Bfu,ta

g?P}"ﬁSﬁ%ft WF@FW )Cyﬁ}OGBV’ﬁWh@h gneans a group having another one
bonde— %lwdl}ttbfﬁ apespyrytadkanyl”. 1 Exgwiplet thlerqof opyimgludné;cyclopentenediyl,
1-cycloheretduyyl; 21-oydlymidredsbdayd thet lilyd. ene,

1ThshéptesknPspeuifivarid g Ne9Xdiyl” FRlaRY b &P&ip having another one bonding site

1- (2, 2-di net hyl propyl ) - 2- but ynyl eneoxy net hyl ene,

1-t-butyl -2-butynyl eneoxy methylene and the I|ike.

When the nunber of carbons is particularly specified,

"al kynyl ene vvh| ch may be |ntervened by a hetero atom

o o a1



aryl is a nonocyclic ring and a fused cyclic ring,
bi ndi ng can occur at every position. Exanple thereof
can incl ude phenyl 1- napht hyl, 2-naphthyl, anthranyl,

in theta%to(' %9[ OHEQ th e%f élrp%?ﬂ:ﬁg gﬁ)él%/?gme ax‘fi‘(ﬁ] g&phtha%enﬁdtyl

are eeﬁresf Bﬁ‘é‘ﬁ ’I erPr?J’P’ é'*n“?é‘cgro?%h?}’f g ‘ambther one
bonding Steh tb§|d’é’8¥? k&%%w eof caprppladapgrolediyl, furandiyl,
thlop}@nﬁéwbmyeeméﬁd@ﬁammdamlﬁbxl 1sednaml¢d1wglsaxa10éetbyl orazolediyl,
thiazcédiph, ppitaizorediyl ypysmhidotedil]f 5yoid aakiedsn, aiadinzokdlyll,whisdiorblediyl,
indolidiR@d Rl li8dedifll &iBolddi 1N dakdlediyll pusinBBY1, ReiiddiRigck dafl,
1soqu1§}5ﬁ1r1é’d1 o&éﬂn@in@e ﬁsbﬂﬂh%ﬁhz%é lt H?;hl'ﬂﬁ M&neﬁ?ﬂr lq%&XLleyl quinazoline
R e G
dibenggh axagplopediyl, heproxpd g ¢iyln fengremiderelsdyy L
benZO@QEMO&ediisrln@eanxarzdledgyldmmze@cimmbEil}év@momp@eamhdwl
benzothianmiédyl hetzbfrandig], Ibtéﬁkdiﬁﬁ)phylﬁerch)ﬂyﬂlbéﬁz@hl,ophened1yl
benzodioRYehediyl and?the)ieo! yI , 3-pyrrolyl), furyl (e.g.

2- fxﬁ{l’ﬁél nt Hﬁéﬁ catltfl]' 4 Xéro‘rﬁxt hetgr (téﬂtlhgla }ll‘ means a group havmg

anoth X O 5o 1 e maf ‘ofnatic.he oup’. Example thereof can
1nclud§ of %/T p}irg fq%ﬁé’f;y’d g g efiygi{flggq ggté,lpfl”pyrazohdmedwl
pyraz@lg@d@ﬂoplypn@@e@lyl dgnydg@pom:ag;dlyl tejxdmgi]rypyr(dengilyl piperazinediyl,
dihyd@pyxaznaddiyl) tettahiydroplyydzifalig, dihddidpysindatidefiyl,pyri dyl
tetra}(yﬁr(g)yrlnﬁdméﬂiy(ﬂ,ylierhﬁi‘r@jﬁﬂlﬁiﬂme(ﬁy]pYéti‘éi’)’}ld}efupé&{(ﬁﬂ nyl

tetrah r&hlop?xeﬁ’éﬁl ZNQMLt)nyer%fdlﬁ'i te xeaéxg rol%}/rraxzdlyl

N-me yﬁ%&hﬁ%Z#ﬂlee yp%razo Q#y thkktetrazofy?j:

[0008 xadi azol y ., 1,3, 4- oxadlazolyl) t hi adi azol yl

eIngt e qe@ngsmqq%ygpgrz,(ﬂ)@pyple ofrecienmy- lzqaptyve gubsgjtuent in “alkyl which may
be sulititngd|wigh aybn-réadtivdghbgtitmght’ indlsdesndiblajdmdtbyly cycloalkyl optionally
substiButied avititlohe/br) two sutielittlent(€) ghlectekt frovd Huplstitudenit BRIYA, cycloalkenyl
optiongily RABtYtuted WIRHIAOLY bwé §uk95't1ftughtts daZAky From BBt Yt group A,

alkylo 9 0 tlon ypsLHbI dted w%illl cﬂm% llb t u?ﬂ(s) selected om )Substltuent group

B, eycfogy 5? |°p né(g sabsRg rlYmse FiAAPryTene) seldcsed from

SubstJ(tgexbt gro*x_in tgﬂ qu;qo?ally] aw]ﬁwqddm png gr gvo subst1tuent(s) selected

from @hsap.mnﬁ)grq)lm Bydyyloabuyithid entionalle sgbqtltuﬂadqmth ohamj/t\&q substituent(s)

selecteflifrnamzitistiyhent granp, A 2argliogtionally Bybstitutddwiith iofy ko {lere@ substituent(s)

selectét EbRMBUbstiYhent ghégY € hdt¥loatR o tmnalgr Sefitle@With one to three

subst191?ernQ@? Qele(éte(( frofh Suk%h@l%rﬁ ogf Ci 36 éﬁ’;l gubstltuted with one to
et

three %Kbe%%‘én { eln%ed?x ubst1 T 516%0 ionally substituted
up

cr |
with one ge ArgP IW tug_%t % Sﬁlsﬁfé mné pst{tge@t gro arylthio optionally
substifutgd pety e 20athpqe subs@ﬁleet@bseiﬁcm@/ﬂmm Sbstityient dzoupl §) heteroarylthio
optiongly gubstitatdgenitbiont tathoby b)hstivenzt ) sdxazdfrpn $ebsgituent group C,
pyrroldlihe i pdrdine 206ryhdlindoeiw eheda®| yhd (s may be substituted by one or two
subsmangggyoxazolyl) benzoxadi azol yl (e g.

?’ | 1(64 Qlkyloxy C1-C4 alkylthio,

A R (AN Qeabw? RN 828 i
phenygo%téwglyﬁug btluyef% \xlt‘% SRS e SY ent LS) ﬁ%tstfl §ubst1tuent group
C, phepary 8pt|zﬁ |su %tltélte witB ®Re &¢ phrge]',s,\p stlt@erﬁésﬁ peleetied fKpm Substituent
group (g hgterogryli benzot hi enyl ), and benzodi oxolyl (e.g.

1, BrHseitaraond igoouqd B tyihaldmdthel, Eﬂ&SﬁE‘ﬁﬂkyﬁBﬁCCf Caalkylthio, phenyl
optionallp BabRitatddCw iR bes RCetd SuHBEOWRt(s &T%é@ﬁ@m%uﬁsﬁtuent group C,
phenml-y2 ﬁ&%@b%@é%k'oﬁe Qghﬁ'reg & tft&erg; 59 !Ql%g%@ @IIO% ghﬂ&l‘cuent

%; pne nitrogen atomin t
group Q£ﬁ$p21y cont gi,ni. ng an ox n1aqg/or

at Bt F‘élpt@ %ﬁ%n@éﬁm &ﬂéﬁfﬁ X#} ?muﬁha(wl b alkyloxsy,
C1- C4kal§}pp n\g}}eny PRtipa2BY pabstifntedihy ag e thueg |substituent(s) selected from
Substigyerd zmbum Cnyhenopy pptzal allyysupstituitesly aientplthree substituent(s) selected
from Sthbbtitlreapgrdugi Q\Heterbatyl ahydr opyri di nyl, pi peradi nyl,

di hydropyrazi nyl, tetrahydropyrazinyl,

di hydropyri m dinyl, tetrahydsopyrim dinyl, and

perhydropyr|n1d|nyl In the present speC|f|cat|on

aryloxy conprlses groups |n mhlch the above aryl

T .

L T 1 o o o .



"heteroaryl"™ is substituted with one oxygen atom
Exanpl e thereof can include pyrrolyloxy, furyloxy,
t hi enyl oxy, i m dazol yl oxy, pyrazolyl oxy,

I spi {He%gééﬂt%i%mﬁé aé)?alr}{ RB&L¥fa 8$%ga{c¥1v8 bstituent in “alkenyl which

may btehslu %t%! ec? XY;l(“l X gg%/ ﬁ %%}entt ,etaﬁsa%x v*n&;wnay be substituted with a
non-r Hd? ﬁ%ﬁrtW%& %‘f whishypekbhe subsibniedwigh ajogn-reactive

substitaentndelsenslepe Wlndo maly dreysubstiididedivithoxygn-reagtiv s bssiyyent”, and
“alkymqiemowhichmydoby subissivgteidvaikly b ey sregitiveGhpbignt” include trihalomethyl,
cycloafiityll batiaza Ny sudbsyitutea Wlﬂh Yhd 8’1‘ LANe %tltue%%'dsﬁglé@éﬂ 8% above
SubstﬂUbﬁ‘@éx‘ahb Q&y lc?@ibfal g}l] 1BH%] tit b8 Wbl 5%3 or% substltuent(s)
select%fié RS Ot%oyze %%Ftlpuen S}éohxf rﬁrgg%p } OXﬁV ucsrt{tutelgi w1%})1( ohe to three

substlﬁyéqﬁt&% ur an bstityent, greyp &, %e@gg,aryl optionally substituted with one to
three b‘ébﬁiﬁ)éa%ﬁ(%lzseleyﬂedfgom Buhstiiveot Bioapd! yhditye like, and these may be
substibetied diyhinaoo ltwb exstithen§)f ur yl oxy, benzot hi enyl oxy,

di ]&iﬁﬂlﬁeq&%e@ﬂ”ﬁ)ébé@iﬂcatﬁﬁné%ﬂéQbﬂ’ﬂ&%ﬁéa@@% §1ﬁ)§t1hle|ﬁ@s in “cycloalkanediyl

wh1chFrH£§’ 139 §1¥bstftme%rw tR )éXxon xle EQJbXL&f%t jagéﬁkgrg(éﬁlyl which may be

substi ‘Et% ?}%0 n¥) oxgét I So X¥1§1§F alsvle 1on ly substituted with one or
two s Pﬂlﬁr&: Sgkp‘ plgspnélggpqph]é, qq}qggmaqtbyl cycloalkyl

optlonﬁ @fsgpﬁtétdtteq Wltbmpep)r éwe subsipaenti(s)salected from above Substituent group A,
cycloalieatyb optaonalllysubti oo ep withemegr awp Subdtitwbn d) stlreted Fae above
Substlthéxﬁtegxeabw aryIS)pSlUBaSIﬂy Eﬁsﬁ@uﬁé’ﬂtvht}i)% folthbdy su%tsﬁfﬁent(s) selected from
above @&%gﬁhﬁa{ﬁ: % lgé;&obﬁfit gigngl £19JS¥1 \Itml Q\uth &Har% tkpe!e substituent(s)
selectécm‘rg Abo@i%’u%)%] u% % 3 olayii % Y 11ke 38§ gé%sleyp?}hl?e substituted with one

|
Ortw% s % rldylthlo pyra2|nylth|o
%ecnrﬁsﬁmt ﬁP%F f&ywnd@@m}ps of; sybstituentssizdpsyldiyl which may be
Substlbxtad|Vatlolayllon’frla@ctntemuhemltamotyl Hetéroaryildigtbivhithmyast bé @ybstituted with a
non-rdastive gobstitténitd, ardTdehitdniHt@, hetbrdekazio |d}5115wh11éh may be substituted with a
non-redefiv @ ¥hBHitRent? shhMdd Kd1BYdr Lof, ahiSP gb’thﬂ%l]lryy b étﬁ’ultjed with one or two
substlﬂiﬂn'%@}) XL!BIE{HE frogpglbo@e%b t hl ou prﬁl ?F%t oalkyl optionally

e B R I A e ¥
optmm }’ 511 bsfiuted Y‘Whtoﬁ‘le 6r typ 5%5,%1@}}%?13]@%@ from above Substltuent group B,
cycloaﬂgq}@qy, qptignz by ﬂlbsmtgted it ¢ sotvezsibgtitueno(s) selected from above
Substiveertrazw Ay hlidyithio deinaladibstithiydd Witk one or two substituent(s) selected
from a6 SlibRithbRZ&oM) tH) |c§)cloalﬁﬁ@glebb’u@@ﬂiyygutbghﬁned with one or two

substlm%@j %I&Jt&i"frem Qcﬁﬂé@ m%& i %gp’fp ap Ql%nél?}pydbts&’t&bd with one to
SV PAsZH

three séfleéted? om e éroaryl optionally
substi 8 H‘y ?ﬂeytlo (%? su Fg roxa)@gf'éq: §plgsmt5ent group C, aryloxy

optiongHy gubytipntes| with epe teithres s@bstwqaraﬁa) msleethd from above Substituent group
C, hetgypriyivui eptionailp subgituteliawithwht I thrae sulistitudritie® séle@ed from above
SubstipuefteroesiC, hrylthieopiesdftsubfemitdd €RhioBB to three substituent(s) selected
from ab6YE @ tikanadivhp OVBaRs A Eﬁﬁ%tﬁﬂéﬂﬂ}n&k@ﬁ%@& rw1191n(91e to three
substi Bgdsﬁ%l&@&fifrbgl 4 e %gg?t?tuen%/ éroua %’nd theEI)i{anEmF these may be

can _1.n
substltuteé wl;]tel'lxo&},?eo I © su F]atu)é?‘&(fsooct anedi y| In the present

S Eégf’ PE%?FPB?PGlek9§EP%aPR%ﬁ%%P|tWP subgiisnenty mpage p skbstitignt that will
cause g pRAGEPN dRENg Beartiongn shy ef Steptthie Stbp¥e Foyelaoallkehy kibstituents as
shownsbamphee tehizgedof can i ncl ude 1-cycl opent enediyl,

11atké phaxengciflcatidn, C‘M?&@%ﬁ%@bMt etpn%eﬁﬂeﬁ%‘y defleral formula
o~ meah€ a%ﬁﬁﬁﬁfmd §&9@éefﬂt éheralaflz)yr{lgffy( D opﬁﬁr)ﬁ%et% s%ﬁto(H'petal 1s sodium,
potassﬂlq'x Eﬁt}ﬁ@% ar% hc ng sit 4

B

an |nclude phenyl ene and
R e N I AT S p——
axy m%@ﬁ SreEPyrad yeprerradedbuseraaliommyland) anise metaloals (metal is sodium,
potassiyamdr Hthism) ef carbotidicalobve " het eroaryl". Exanpl e
t hetkobresamt speeifidaitor)yhy dloBdisy bmbféﬂeﬁﬁﬁdx}bl}asm in acidic condition, and
t hi ophenedi yl, pyrazol ediyl, im dazol ediyl,
|soth|azoled|yl |soxazoledlyﬂ oxazoledlyl
t hi azol edi yl, pyrazinediyl, pyrinidinediyl,
pyri dazi nedi yl, oxadi azol edi yl , thigdhazplediyl,




benzodi oxol anediyl and the like. In the present
speci fication, "nonaromatic heterocyclic diyl" neans a
group having another one bonding site in the above

hydrolﬁ%ﬁrﬂ?;l@ﬁtcbﬁd1@i%her AEME! daGe BF 01y51§,ytﬁppé1@ ccgm&fjfacﬁaﬂay be also
addeo’t' nc ude pyrrolidi nedi yI pyrrolihediy

oI i di nedl oli razol | di pedi yl

Forepeaa gpect ‘lb'iaﬁ‘QPa ‘sh Jr foho ﬁ?orﬁwﬁ %P!ﬁ BcpP f the following
cases: t]étalff&ﬁ%iii@bjﬁ#% dhereadiclion sqlipien tezaxtraghed v wat an organic solvent, and
alcohdiihyddedipprthe resmdtiapt preaeia dtnger) [a‘ijtteahydh@dijrsgd an organic solvent is added
to theCeRatibnofYiiticH £id@@h)%kparat&d, bAAYROREIME b AALH t3QHE Yésultant aqueous

phaseP8) AW&r {» 1y 5% ddc'ﬂcﬁfei' a)(ilded E@%He%%&?&f éré):il% Q/Ad tgl;en extracted with an
organ c sto{v%ﬁ¥ Q! !:o%%p% X ﬁ? the rﬁsxlll %nrtﬁosf nic (f C’f IR Itér hydﬁ%lysas acid is
ééflﬁg‘$

added;fgh Pt E@ 50 |aﬁ CRSTEREE SAive Bi¢1 SeRaupgfh and alcobol
is addgdl te thioresp et 3apeoatipaaset Deafter |hryrdroém§; thevgasomraglutipe is extracted
with ssudrgaicisbbentyiand adcoholarrdeadd hxecadleB st thamatltantnerkaniedayer; and 6)
after hiydrbBkRNEh BydaniCytlendikyddeand tienaabiion SoHSd And BtbnebBrated, and
alcoh® r&%d%rcui éﬁ‘% aﬂ‘d@@ td Eﬁé%glgl\?e)ntsaﬁh efhabE OM KL aﬁrﬂtqsﬁg (s)%léltion may be

kenyl optionally su stltute
conce%g{t’& suqbs f| fro Substltgent roup

ue el ecte
A D % Yy SBist ﬁ?%iﬂa?u PeaiRLLly GPRAECHPE S temd o means that
the Comgpﬂtge@ﬁta(ﬂ%fb afé@l réethl dfrSoen Sibytadinawst Srepdpwithout being isolated.
cyll Owl grgéemt ppeqpidation) Isyqeantiaily ot ddting iStepAe and StewBa™ means
that thelbahpdutingdnsyatadbited A clis:06n StopBStik ibelin Bx0BPep’Ba without being
lsolatéﬂ kylthio optionally substituted with one or two

{He;E %b%%%ec?ﬁéa%%he‘% Jgnq ?%?r?c{dc%ﬁ%%ﬂgéogt% % Ste A, and Step

0] | ON
B mesﬁs Bt ife o o fﬁ% s af%rﬁ 2edier o s g tﬁz\p 5 Step A i
respe%iﬁgs iB ﬁ’ﬁl" vteadpsiter ds apd wieprP &h@oybb@lnz iselated.
thetnresent specificationt ‘sdgdentinutrsdicting BtegCauftes Da, Step Aa, and
Step Beetracaasrthht dpt doadpduhy gendratddidftes deadtion of B&cH of Stbis €@, Step Da and

Step M@%bﬁ&ﬁ%l&%e&ﬁ{ £&ltHe DAMSEY RS bha R BE Q4Ro&t being isolated.
ar}ﬂ ﬁfé%rg&tn %étrﬁﬂ bggéﬁelﬁttl %ﬁ&]}c%g Stt t lﬁﬁ%‘%ep F’ means that

subst Ltuent t hout being isolated.

the coﬁlﬁne ngx e(rl 8?1%} f$gg‘5% ﬂﬁe {38#2“’{
eéﬁB%ﬁ“l EhRHicety séP‘@%ﬁné‘a YF %UBgﬁt%m@ﬁﬁn@rSéﬂpFa means

that the compqund genepatpdafiby seaciubefiStemFads whadhinarest Stept I without being

isolatelybst i t uent (s) sel ected from Substituent group C,

[0009]het eroarylthio optionally substituted with one to

t Wﬁ%éé@sﬂﬂsﬁ%@ﬂt (g'?()upéeﬂ)ﬁﬁi @def r)@n? SRS %%p&{ r:}'eplresented by

generﬁ farrg lrag n@II) Fﬁ'@ g\b) rep cp Mﬁ? ?xaen&owneby dIa to (IIb).
Com ot el r e
P%‘tfbdsﬁﬁ Pﬁ%sr’hle hegq aﬁ? %edcl- ot al kyl
t rinBi w li¢h gpyéqe@qbg&%ptedcylt@@ Iggrklsﬂafchvebsubstltuent alkenyl
whichghanhe sth@wémlyh s mbairpaaive dubstithemmer #liyhyirvelach may be
substisutied twithie Mbh spacive sabsitubntimprabatd t@OnRkPwHigh m@y be substituted -
with aPiRRERAYIRPSULRIAkNY iSMBRL prefit-RA, Whd {lc)(HlEyltv%lE}h fn%? be substituted with

one oﬁ%%bgef&{&gﬁ se%'te%%&ﬂ sfufbgm yb }Q
e%(erisg%‘ ntéftl)'ll.&bl &&n ?]rgs&lilfg 9 E ycloa kal phenyl
SubSUE‘EFﬁ “flf ‘EréQd iR @ad suyphy Fl?ent (s) seI ect ed

i r%ﬁﬁéd%@talkﬂeﬁﬂiy@ww&sylcor alsbilonp Xy pusfrrasih ) glkyl or alkyloxy is more
prefersath sni (I €d-CA dlkyldnendsbptefiereal. subst i t uent (s) sel ect ed

f rmst(b@tamﬂemylogmuﬂ (% alhtsarogy QepréferdDEh) mutzmr alkyloxyalkyl is
prefergé'cpldﬁdgh) b@(@gﬁﬁyﬁg g{ast l kyl t ri hal onet

%ng é(' é é/andgl %her with ﬁi‘/ e ctalr oor}1a té)él form

preferﬁﬁlgiﬁj %g%g Inl,%%k}ﬁrecb%yg ? n%ﬁﬁgﬁ%)&pe 2»3{1& >;m%c more preferably (Ik)

cycloogtght it ut ed by one to three substit uent (s) selected

f rAsRSUB% e iby deagen gtawpr Iy drhvetlés preferked] Bnd (nnhehypiregeendtom is more
preferggueci fi cati on, exanples of a non-reactive substituent

in "al kenyl V\,hi ch may be substituted with a

non-reactive substituent”, "4l kynyl which nay be

substituted with a non-reactive substituent”,

"al kyl ene which nmay be substituted with a non-reactive




substituent”, "al kenyl ene which may be substituted
Wi th a non-reactive substituent”, and "al kynyl ene
whi ch nmay be substltuted vvlth a non- reactlve

Su ssh&‘ agf)nz} %}L#gﬁeé (%rﬁelt E& al Fnlogea ka
e TG L AR DY s e ’Eﬁf%g?ien |
op@s‘r Bhallnye kyssegan atpmeonalky iy nreef@nred wcpds@sa I-C el & SS)more

prefers@l. ect ed from above Substituent group A, aryl
opAd Bn@t)l sk Hetsivhichtiegy Wé ilte@ed By bNe€&o atom and may be substituted
with asﬁlﬁﬁféat:ﬁi@é"E\Eb%ht@&lteﬁkgﬁiylgﬁ@%§ﬂ%£§ b ﬁﬁ%rv%h@&'gy & hetero atom and

may bQ %Bﬁ{t%&é’ gﬁt 2 1Y r})l %(the I om %%S%lw¥wne?g whlc% m%b hER Hutervened by a

heterq fig grcbimay be spRRIUEISEyitha PiSar RS A B vl which
may bg gaR¥ttutR VLS R nanreppiavprubstiftens peloplkeasiishwhishangy besubstituted
with agfiomsactieastlistisuaupatyldiglembich immay loysibetit ktad edfhyd non-reactive
substitdng hhdtesoab@ dlibditidH mbe be Bubditatddonith @atdn- @ctive substituent, or
nonarSMB&E htaﬁé@&.tych@(ﬁ wﬁi{:ﬁl RaY k€ E‘\ﬂ%‘t%uteﬁ‘%ﬂlﬂ aH%-rBEctive substituent is

prefer?#ﬁ %PH&H{) %}::E etai%§§r¥g Sé hgt%eg]%ton{ ngcl }ﬁg? be subst1tuted
e

with aiETeeFy ‘é‘hf‘t J w KR 2F PRRRSHI G i 2 non-reactive
substifyienty auyid %]rﬂé]t“ﬁ |mayC Reciubatikyted woih & samirectiyaisgbstituerty heteroaryldiyl
Whlchmmhb@ﬂ@bs@ttuttedowstubsmpntrawtv@srp)lbsmuent, ®d nbnaemabsheterocyclic diyl
whichSuishé sulastitui@detith AnonayadtivalskBstytuefpisi inti@l gryferred, and (Iv)
cycloaBisRsbiyl, thrmlw hteRyagylalyl wmdﬁm%btsu@&h(ﬁéd \ﬁﬁh @ﬁi&g@n atom, or
tetrarGHATLAHANE 1o SR LRGSDS Oroup A aryl' optional Iy

‘E%g g E ({J ? threehsuabﬁ%eltstéﬂ% §‘§S St?ﬁ ect ed ctive

front: dBbasnEle Bond, dliylens vhih aey SFYPY SRE DAY T

substigugnt, alkgpanguvhichgnay be systibated yrith # pgBHRiive Sé‘E‘Fté‘-t‘:‘P
alkynylenerwhirdvoathe sehstiated ‘glrcb amog raadtivetsabptituent arn:teiekn@de(lx) a single
bond areatkylens ishabdtetprefedred] &hd Ayka singld bemdsathEd) Q1€ kg )enelifimost
preferhh;e present specification, exarrpl es of substituents in

g SRR AR 0 S o s

001 ]b ted with a no aR7t|ve substltule
ﬁ%ﬁgﬁ%‘?ﬁa&i yhetifhans gEene PR $A Blthi®en Y Ih chmpounds
represgptpshn ganerrlipropulas CRnCD.«EEk (X4d), KH 5 n@CV) iand |({YD are shown

by (ahetodbn). atGmpoakky bf pystibtn@inbin stidystdf thise ciravpteferoed or

t Wi R54lqEdd) tallen tx(tSgh mel e lsabstith eyt b denonulea étidelRibktituent, alkenyl
which @ &K Bibstithiaalvateh R¥h.re £tk Qabdihie RPLE Q L’l L ¥which may be
(?'Eg ( 189 be substituted

substlf‘&’cgﬁwl O%/ glg c@lvggglﬁ tugl){\lpls% Q‘éﬁre%
with sl ﬂfmee%P l?wnaasemaregw% Feith app (et by ngﬁé%%ye%eysubsmuted

with op'a 6%‘3?)6 whstisuent(s) sele SU%u t1tu%1}tcgr@1ap 1I569QFt preferred.
optubshiandng ssemssDr tﬁytfb@rovmethybrﬁ—‘el 04 atllrxyuE8(6tayeloalks), phenyl
substitigeé by @de to Omo hiloyen atSul(s); atdianiplglmop A, al kylthio
Odd Bral(fdh) aubstdlkpbeehivg1t b ARGIoRY id preresrdas tTbd)UaRY1 (0% Jalkyloxy is

more ﬁ%ke@féde gnd f(ffébr@f‘@@\é?k li ﬁ;o %t%{ oup B

{ wo
%f. o ( ‘?;a Rittn &k% iteyotGigited BRD hf Ratonvation
is morﬁ\pr FYEott é %ﬁ@é’{ Btk TR done to three
sub&rnatively(B)® and Bit sekenrtoasthpovithshb adiacentrarkpnatpm form (a) 5
to 10-1@emheredrayaloglkenpbavinglohy doshlbbond, uhed prefetnbindkajocyclooctene.
t MR 5 lia) hidiegdn Shrs@ 8@k ed 1 i ety enSUbsd) it WiRiiégen atom is
more [Fef#dC, aryloxy optionally substituted with one to

t 5 00
U&SGESa l@r?qgaér%rer%% gﬁ@ ?l%afg ’Eza;ﬁE 1%5 ?H)?és giretfg‘?gé
: iﬁ %s b Borbiegaath 49 (g LR gieterred.
1885P eforra?rw hﬁll i Pé‘tfﬂ”réﬁ A1/ L) §dt 2 atkybis more
PreferWidt h one to three substituent(s) selected from above
SusXi  t(lehalkytemepviGeh ety dedateyydrieid dyeplidtervadtbiyn and may be
substifiltbé iithid a6 wedchive BebdtRuéh, BkenFlhs Whidhemhy B3 irtehREEEHy a hetero
from above Substituent group C and the |ike, and these
may be substituted with oneygor two substituent(s). In
the present specification, "non-reactive substituent”
rreans a substi ) t uent that wll cause no reaction

. - o ~ rYr ~ — p—



In the present specification, "hydrolysate of conpound
represented by general fornmula (IX)" nmeans a conpound
represented by general formula (X) or its nmetal salt

atom &ﬁ'@ Hess Qéi*tu%ﬁ w1t'ﬂqat ﬁdchste?igtl { s&ﬂstt @q(#m al%& Qﬁé)%}ﬁlhl rﬁay be

ese

e
il T A S L T ™
cycloa } é"ibé map deisubstinerd VA 2 noy- qeﬁ@t%eas;@s@tsuent cycloalkened1y1
whichimyaly be yebssititedyeish ¢ noordadtiversubstiiugntrayyldiyl slbdch may be substituted
with samigleckactine tilisstipn@sechétesqegldiyl ediiciomay 'baddbstizueddowitbla non-reactive
substﬂ:nﬁbﬂiy&r Anesahelic BERERGER difewhRh Yy POsuBsR8d with a non-reactive

substl@tﬁet is Byéi&qjety Sa'nﬁ (Ix]uj%ll{ﬁ(%:et Jvﬂi%h%x?%p’tg ﬁ@exjvg eElxls Qﬁ%% 0 atom and

may be su efttziatutec{ %?tﬂ A RE- peﬁgtg\éé sx%z]sglg\felné,rcyﬁ Jé: may ge substituted
with ao?@’arﬁaet%ﬁwﬁtur@ Yyl Whish gy }P%%thsﬁ‘drfeé FHith 3 Ben-EeRgtive
substitgran, Betpraaayldiy] vanch miap b shbstiutelideih moonheaetis dubatituent, or
nonaragaeo hsterpdyaiediyByvhathtrasy by eiilatiyGied, witle b Goh Fe@diedubgtituent is

more Mé@eri&ﬁ%‘hﬁ‘lﬁfz@ @ifd%dll?é’heﬂ'qu éﬁﬁﬁ leliEtre%Hr?ﬂl v&lﬁcl@ﬂla{y be substituted

with aglgﬁgé%xgat% \.’)?mtrj %IEE%@ is n?os@gge?am the r eau tant

LHE Pe %f‘%. & m&f At Sy PR ULy 025 Bt e AR 8 reacrive
substityenty Heparai a&h%r swsélénf@ri with a aggaeactiyespistituent, or
alkynt‘leewftlmh may he sukstiihtesoyith i nohtreactivediubbtyisient istiveferred, and (Txa) a
singlerbead tor atkyd@lelit intore ipgeferced, aaidallya)w diliglabond gafizd) C1-C2 alkylene is
most efereddl., and al cohol and acid are added to the

r e§éjhta§‘m(1195)g@anb§enl ﬁx 1s p?qurrga an%f(h%ﬁ) E}Mgﬁ YHPis xﬁ‘{)}e preferred.

organrc solvent 1s ad € reaction solution an

rat and aIcohoI and acid are added to the

Emkc?&@%? Eeous phase. As necessary, the solution

Uy be concentrated and/or diluted. In the present

spléas fisefal asompritsmdfueskthilihy a ConatidoheBgatiapoyAdaridative having
excell&@itepbhabiRollisagdohat activiey SO Wiforgemehadrefdalté &1 a simple manner,
with hﬁﬁ??fe'lcpﬂn@ﬁlgﬁsgﬂ% ﬁ is used in next Step B w thout

[Best %Hg%rnctﬁ?é,ﬁ% et;lemg esent speci ficati on,

(0012 seque con uc |ng tep Aa and Step Ba" neans
khat t he cd%pound generated after reaction of Steg
i & GeBRoyTH ofdhe Psept Byeniiehmay besynigesicebbnarsof the methods shown

below hin pramunts serresehitetiby penerilsfermuelasial (1), @EHATOL (Wg(VI), (VID), and
(VIII),Stlegn they Siaep aBsyDirpridcentar titieface Batdraiddortopttallyn®tive substances
are al§OmpelyBg generated after reaction of each of Step C,

St'f}tb Qn?d%ﬁné% Fé}aréseﬁed %9:11 %ﬁﬁ&layﬁg@g’mgﬁm%ﬁp(vn (VID), and

{ e el.n

VI m% nr?reéé%gflr*rrcagpf"eﬁlawg Qe TP e BheGBe Ry St ep

€ Step Aa, and Step Ba" neans that the
conpound generated after reaction of each of Step Ca,
Step Da and Step Aa is respectively used in next Step
Da, Step Aa, and Step Ba wi tuout being isolated. In
the present specification, "sequentially conducting
Step E and Step F' neans that the conpound generated
after reaction of Step Eis used in next Step F
W t hout being isolated. |In the present specification,
"sequentially conducting Step Ea and Step Fa" means
that the conpound generated after reaction of Step Ea
Is used in next Step Fa without being isolated.
[ 0009] Preferred substituent groups for Rl to R7, X
Y, and Hal in conmpounds represented by genera
formulas (1), (11), (L), (Iv)y, (M, (M), (MI), and
(M11) are shown by (1a) to (lIb). Conmpounds of
possi bl e conbi nati ons thereof are preferred. As Ri,
(la) al kyl which may be substituted with a
non-reactive substituent, alkenyl which may be
substituted with a non-reactive substituent, or
al kynyl which may be substil®uted with a non-reactive
substituent is preferred, (1b) alkyl which may be
substituted wth a non-reactive substituent is nore
preferred, and (Ic) al kyl which may be substituted



one or two substituent(s) selected from Substituent
group D is nost preferred. Substituent group D:
trifluoromethyl, Cl1-C4 al kyl oxy, C5-C6 cycl oal kyl,
phenyl substituted WI oongsto two hal ogen aton(s)
and norpholino As R2, lal kyI al é<yIF&.) yal kyIP or
al kyl oxy eferre oR ORPRPS nore

, herredhs-a{\ﬂ{ (If) %10(8[3 |s noft pdreferred. As

R (1g) al®yr, al kyl oxya(‘ré)y ., or aRKY oi s
pr@ferred (Thy ar Kyl or_arkyroxXyal kyl is preferred,
gg g (1i) ChtepsCal kyl isStesD preferred.R ‘Al ternativel Y,

and R3 taken together with the adjacemt carbon atom

form preferably (1j) 5 to 10-nmenbered cycl oal kene
havi ng one dogbl e bond, and nore prefeRably (IKk)

cycl ooct err®, OHll) a hydrogerza eiel hydr oxyl
—r—s—ﬁree#erred,l apd (I m —a—hydregen atgm ijs nore
St pr@ %Hrgd R3 @5, (In) | isR ped, and (I o)
et &l kyl id nore prer‘e‘?"%&%dE As R6,!(1p) alkyl is

preferred an& (lg) Ci1-C2 alkyl is rmr% preferred. As
R7, (Ir) a hyldrogen atom or alkyl is (Meferred, and
(I's) C1-C2 alkyl is nore preferred. As X, (It)
alyky! edgowhi ch may be intervened by a hetero atom and
H Nfray" Ye substi tut ed®* wWth a non-reactive substituent,
Ry _BE 1,rXt er veoeR’ by a hetero at om
tedevr t W a non-reactive
u?stllt“uent aRkKynyT®8pe which may be intervened by a
het'®Po" at om and be substituted with a non-reactive
substituent, cycloal kapgdl)yl which nmay be substituted
with a non-reactive substit uent, cycl oal kenedi yl which
may be substituted wth a non-reactive substituent,
wheregm R dRY) RivRc landdy} dre asdlofned it BdRMig &s defined-in SR, %% Y, and Hal
- are assdéfisked timent, heteroaryl diyl which may be substituted
Step (y\ﬁst@déhﬂl‘i’ﬁltﬁ@ﬁﬁfdbﬂéaatﬁﬁ%éﬂ BB 11 condRNRE 8B ebénted by general

formuhai@?ﬁgﬁa cﬁﬂlé gon%%l d%%r%geﬁgg bp Eeﬁ%gﬁor%ﬁﬁa ﬁg\fm th-a

ctive d I %ﬁﬂ
SHD TRV R R 1t heReE ByPohetana S iband
e %@%@é.rﬁwwtewf generabirrpalecdil mag b ssed ipein amount of 0.1 to
1 molg ¢gquivalertsnanid prefevably). dayo B85 swbsequivalentswreldtive to the compound
represeated gagdneya forrpatIVW)ueMhendR2yhd RE defio€ Bodpayatb@vith the adjacent
carbor$ bt i thedeQflefér )y 8.3808 0I5BaRL1L ¥EuFHREE thHEBE used. When R? and R?
togethte?%ﬂpﬁfeyalcﬁgc\éht cé’i’ﬂbﬁ: Qto%yorgecyt?lugﬁgeh& %&@ pt‘%/eftelfthy 0. 5 to 0.85 mole

r Y ubsti tuent, or "nonaromati c heter ocyc
equw%gﬂﬁ KS%B Sed be substituted. with a non-reacti.ve

X Ir?au:&]ﬁp sg@ ehty F‘gufﬁeef%lﬁfl% ogﬂlapn(zp% or mixed solvent thereof, and
prefereblcfltelarenaﬁ@dﬂgﬁ usedryl diyl, heteroaryldiyl which may be
s Ubesctibu timae wiay e I?palrmgemsab dfhours, ahé prefmatiiyoRy rmamakiey ko 10 hours.
| SRewesibn péRp@BE@d.is #6°Crio thé Ydm peratuig 2 whihtheadtidty 4Bt is refluxed,
and pidra By ERYL 0BEC S8t thtnpbRduid z;th'vlﬁclﬁ‘ OicHBASLIV S is reﬂuxed
SU@§£§&Q§5@%  acBhif 8 Xln?%}%e;@eﬁ Wint Pé bbtt bqﬁ molg equivalents,

reac

S 't | t uent is
e AU SR PR 08 LB L
réfee Gompletiqnf rgactiondp Stembridhe gpagiionyrobtion; mayre gsed in Step D
dJrectgrr@faét,er e@pceaﬁ"atlglp 93 isenesiledy| dhsoletly diratively)co@der@ad objective compound
may balisojdted by iusingostommedy esedpurifatidal methbd ahd haédgeStep D.
atSap isk BhEEloSte sBpbfthd Bompousial BEdiREd B HEDIG AP compound
represQfxfaefded'I?ér 7§e(ilxeral fML (ﬁ' t%{_%?éﬁ% fﬁébc% ggﬁgﬁ]tre;g'e%gg‘d Bf g d!ﬁ,]ral formula

a to a Xa Ya and a I n conmpou represen

eneral rrrula Xl XI) (XI1), [ 11
}%f st er)xw %ﬁrrl Pi #@eéﬁa‘wr ob LY §ELY 1% 8 S?IVFB%\)
upfl reRyesIbeEby: seRsraldoranky () maydsaisgd én an amount of 0.3 to
1.2 mcr}e efeiveledts, Asd Rreferablyl @ato a0kydle whnizhlentsy rdlative to the compound
represshitesithiyt gemerh] dbriniula (NYN- Weaa tR2vah SRDEb hbti@bberatd WaRthe adjacent

20



whi ch may be substituted wth a non-reactive
substituent, or al kynyl which may be substituted with
a non-reactive substituent is preferred (I ba) al kyl

carbox‘f\,ﬁfo%tﬂ % ﬂ?@fe?zﬁﬁ?b'%l&)%5 13% ééx Vl?sed V\Z;légl:n R2 and R?®

toge‘che5J Wti%h Eh ncéetlcefx :gon B&{nﬁ ?orﬁlecy‘cg)a S{?B etPrt lf/\eéﬁ?ler a to 1.05 mole
equlvggﬂx@c‘f’@dg? Pﬁf’rﬂ Substituent group D is nost preferred.

Subs e reassien sglvent telient, piylangorhdensb eiydene Gr-noxed skly prpxtjpereot, and
prefer@bly@6lueye Inved bephsedphenyl  substituted by one to two

halk @@eion aiE{sS90, mafiided Ty 488 urs riSpRBerably (3bd§1)nu@éskﬁz$|16 hours.

al I*éé’elc@%ﬂ @erh}ferat&re 1§lc'>5‘3@ &?%e'térgﬁéxeaftg{ ra%dzv ikh ?&glelll F nt is refluxed,
and pr%rfer%L g'y atol)% &30 1 t %rgp u% ge % (‘%mln olvent 18 reﬁuxé’

rr e
rfowgrlr@ﬁn Ofdfra%rrwrno%&p Ps t éﬁ@érl?% golufipm mayReyped in Step A
dlrectbror@rfr@y cepgpatiayion af ¢s nepded pr Biiegomepundneprerengpd by ga@seral formula (1)
may baluesyd in Stapos bftpr efteadtied, isélatien natlipneifigatif? by canthoRy wsed methods.
t akep A RYLitbpbf M\ydrblytzh% A jc@ pHin CAIpRERN AW fedlef] formula (I)

t
?::;?%Hé?t%e]r)ggp%g? erab y (1 ﬁly’% g?ﬁ: oocggﬁéh@ge&g&nqujw Feneral

%ﬂgp&? engfftog %q%{a@ glyg Xégﬁlgpg,: ol ;)gxyﬁg aéided to the reaction
solutu{q exfirasppd Wgt}pqrégrgppwolvaptjaf(tqan;}g))drgjysr@.z éltkmatjvgly, after
extracmmgehp redotionedlutioAsvilb an orgahagoledntydlcolwl pragfheradddd to the organic
phaseand (lqga) Cl1-C2 aikyi is nore preferred. As R7 a,

(| wakn Qfd?ﬁg&s%ﬁm&éd &l Kydic éO%dRE&I g&ﬁqgay BOEddeldiS8 ne reaction
solutio Ci%na J‘(Xlacidi’c érq'x é@égrgn g n alco%{)l m )adr"ileci( %)l th8 Geaction

soluti xﬂ%&egle th ﬁ%&)\{'g'%tﬂc 3 gecrt &y tgmja&ve yué r rem%i%rmg the reaction
Solutl%ﬂ R b rRddipaTcH atid anskextrrcsingdhe deasiion splatien githign organic solvent,
alcohod iy avafdedyto blee sugbsicithased Whehhadmbsatedastlubke in the organic phase,
alcohot ahd taiciduany be al&adyl the @rgnicphara\aflee extradteig/radadiivnaolution with
an orgd@icdoyedt OM a'?ﬂ"téi‘%dhﬁy§y ket &'éé&l@g sB\I'uHan 3n YO8k ARAG ¥ y in the
next s§ébb%} h&ﬂl‘:@ﬂﬁatedca}/scﬂegégs g}nﬁ {3% us ﬁ@%ﬁl E SUbSt Ituted

non-r e C I V r(]iat ﬁc ned
W c@qﬁﬁ%ﬂs AP HORS AESERRTE0
u‘b ro %ﬁi/rSchyriurxm Hhacgidig cerdidiopacid wer de uipd i gp amount of
0.25 tmé%mcéeeqmv@ewrasmd praferablyhetoet mateydatiiyalenthi nekative o blze compound
repressutesithist geinedbMpitniula (Hon-reacti ve substituent, or
N QA QR dgodhdreS Q6Y 64 $afFHicyd cidMia beRRYd. bq{e%'éﬁ&i bd1WdBdreaction
time, ﬂ@aEﬁox@té?%rﬁﬁﬁ@tﬂr\é& 1t§ﬁ91§£1h¥el'b? @fysta'is Hﬁ@&ﬁ’&&% te%@rature of crystals
and so (% uﬁl)ag%lg @élsggl% a‘é"%hg E: ({ﬁ%{u%asa wrﬁetrrﬁﬁ (511'01:j SlSylS cox%rﬁlcged 1n basic condition

be subs n-reactive
desm@‘ﬁjg%?l uent cycl oal kanedi yl which rray be substituted

hWhen didrobuag s wanduased int basi congditipng the baga ey heayseddn an
amourgmf@t% toteholsi dahivalerdn.-prefecalily 8.8 o mioteureruivalents, and more
preferilsly er Der ¥ hableyéquikdlemtsByathe t54h6 torhpdad répidlerited by general formula
(I) non reacti ve substit uent, or nonaronati ¢ heter OcyC| iC

bé@g' Q&lﬁm%yﬁﬁ)ﬁd'eb Bﬂa%ﬁh%dhd}mrgﬂ 9 (Eﬁl 1(1%9&;&%)%@ and preferably
}

sod1um¥1 ﬁrox %%“ yluserg) j—?r ﬂa%frk{e:%sgfi 1Y t9 QRHas @ mbsesolutmn

zf reast 1@@ SO]\XFI?th a]goh%h 6’@ ,@ a , N-propanol, or 1sopropanol)/water or
mixedeekvpahyfdpbwp/a#@hylr (njeshanpdtethamd.an- pe@anﬂsomsoprppmml)/water and
prefershlpgblaehe/ methalok/yagereorwhéth Anotbya tbemay bstusédit ed with a
N@eakBas tinkemap BB S5t tdBHourd)ale@ rbRAS1YWIEGH 2rRyirhe
Slm&tlsﬂtéﬂp%me %a{&oﬁb {@@%'ﬂé‘i‘c %@%kfe {2098 to 60°C.

al[@/é}yco ?et g?m%s tﬁg reaclclgrla sglutlan maﬁzgn asn gltn toluene as

eac
need‘—‘fg% F%a% foe T“WIOBEB pee wr%arﬁr B} Bpvb db Pydrplygate of the
compoyp ’g‘?lé“eb%ﬁﬁd By senera) foppuloaisidiaselyedi s nost
prief aniq tagbe addedidb she fdalction stlatiogenthetniase &1 whichehe bedrolysate of
the compdufd tdpadseabddisyi geneadldormslanDrie disaiat, hedrochlohit heidtor sulfuric
of the invention] [0011] It is useful as a process for
obtai ning a 2-pyridone- 3-carhianoyl derivative having



excel | ent cannabi noid agoni st activity and its
inportant internediate in a sinple manner, wth high
yield and high purity. [Best node for carrying out the

acid, %g&%fgféﬁmy sdl@le‘:Za]mdﬁnﬁ meeuad of the pr eseﬂt i nvention
I'n %t eB?sy 4 % %% )éjerl%raéf?g P)xvgtafls of tﬁe E?r}l?o%%% E%;O;s ?%eg%y%eneral formula

an b)( F‘i 1ng qo to(q 0 yia\y? |c5J p?w 5epr%sﬁate era ula (I)

generg Aa asymmetric center, their racemates and/or
opﬁscaédohyl t@dtei adde&ubstﬂlanclesthaaple ngirgpariohvisdprephnol lve mixed solvent

there6f) ARA pResrab@pisepRphes] nyy Benedal fornulas (1), (11),

(1 Orystalsl¥dy bd MowdadUblorediptdtd tforEmf!iS td M hdurs B ;Q‘@ferablrs; for 0.25 to 2

EPI‘ esent in an appropriate sal or solvate form In eac

TSN S U
C StepCitre D, and)Sten mmbmeqmnmalbcm petefl wighout gerdysting
isolatiorand B R3 N 0 Step E R3 NO RL RL (I1) (VI).
H2 Nt KQOABeph réactidk Ithe cdihp_c)(&@&lpre@éx&@d by $ehbr@l fdrfRula (1) with a

halog@{éﬂlﬁé a rt§ gé‘neﬁg:te Re colfBourdirepfiinta k@rrg%n@ﬁal @%{Lng ).
(?Sﬁg' Il&eé)in agamd)uh{; of 0, § éco% le e@.uvalents and
p refegat% eh%uév trrf§ alt]é(ﬁ rt%g'é%ﬁoérg’oﬂi}gﬁ‘@ﬁ@?eé} ed by general

formuylg ( I a ( I V) and the conpound represented by general

f oAml adtidd Jolvehinj toluenepetahy bofurany NeNt donethy Hortniremide,
N-meslbrpmaeliddnes of med solvehitiréud] attNprefeflsly GORPD61ent of
tolueAG R B8N BF i o8 BL I AL Hyal dTiH A/ IN- B dTBY1£ 8 44588 nhdY B lused.

8 QEU&I tng;g]m m;pbe 6’2@% ?% R&stﬁlcﬁy geral?lgl% Y fﬂ(ﬁﬂgy

hour

UIV

e r
coRRBtIRP Topis ety OSCIEIC ABf MDA AR G
anéies cefpp] E%me Eﬁﬁ‘é?l%‘? %ﬁef@ Fmre&eil%&wtw%m&ﬁ used in Step F
directdy onpftempeomcentedtéoradd yeeded5 to 0. 55 nol e equi val ents
maptdyeF ise dtep Vi eracRAg dlitdcoRbouh @ geirbemntad bihgdreeal formula (VI) with the

compaéhh REPREseB ANz M PN 62 1k GV E) BRItk 8A8 asami’ﬁ @hepﬁl%fs&{c@k@)kﬁase to
genelgt@ghet éan%oﬁ Qpir@sen% by Lfenk Sfoﬂﬁbﬂa ].lf)3 ed. As

r e%tgl 22 §\gn retpﬁ%SFIelg l“l)y a%aaxer% 5)?r 1:%%%%@ %F be used in an
amougt ghi0 5g 2y Bﬁq‘t"u"ﬁ]énhsa%% PRfery u‘i’ éé 4§ mge aue ensm gelative to the
compeng wpaefeptesibygepgraddommenla@Vhour s.  Reaction

t edp echl salte hyy drobllierit acitiiselt; kydrebminic ecidisalthércdulfuric acid salt, and
prefeF-0€ hi @dclslokiv editl shB miaf bdxed,

. 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 (VI).

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
isopropanol 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 R7 is 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.

If 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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and preferably at 100C to the tenperature at which
reaction solvent is refluxed. As necessary, acetic
acid naybe used in an amount of 0.05 to 0.10 nole

isopro gﬂﬂ%gﬁ reIatrve to the conpound represented by

or After c I rea 0
r*ﬁ@%?@e@rg# E’Eﬂcm‘i%?r?np Zeftb leaﬂﬁ na@% 865 to 2 hours.
dlqréfé‘tafl%/m@V barllewed snprasinitate ah- léQSCIt@ 2pdeded. prem‘qeably at -5°C to 5°C.
[0013]dehydrativel y condensed objective conpound may be
| daltdt @gedoyt siscifigatlok,0EBI0AMeY cort BElsdR) fdrfexa Aipld) BolvRteW@ith organic
solven® nﬁrdlﬂ%%dd&h&h@@ DWh%B%Bvaté §f1tﬁ Jré@&c QJJIQ@J’XU i€ ﬁin?eg & may be
coordull ea AP ?ﬁl éﬂb hﬂgl%leJC Pf or FIC K) v, nti moj%cufelsrpo% hydrate is formed,

rrepres
it may b oRTRER grég ShPlgy SUBECp Yoo Fodh e dpprferred
ne§ the PEEERt erpcifigatipn expmplessdneadtsoil therempeunsis rppregented by
generad donrewlas (TEHED obHp dINd (Ve fFIp,S@hE) can b VI harchidefsaitaof the compounds
repres¢MedrBygeherdl $athila BNABNMAUNLTWY, (V), VI)O(VID), andOVEI) with alkaline
metal ﬁﬁ:ﬁid’rﬁl Sdlisn, }ﬁﬁgssmrﬁfa%ﬁacmﬂlkg) A Qint- egr Etal (magnesmm calcium

and th%qﬁéey aﬁn?#l&?run{ %L t e 1%0 %31‘ Hlorﬁgx%lc amla 6’E¥drf) hloric acid,
hydrolBpic £fid Iﬁwm’wm acz Sé‘ BB ﬁ%%ﬂrﬁ RS BEEBF 7ol Gestic acid
citric acid, Gnazlswmsrée fagenic aridnbenzeag sfonisedd, weﬁolnzneﬁdfqasc acid and the
like). tBlagseselts waytbetthemedipycenmoohrized ma¢tbodd. or m

[0014]cycl oal kene, nore preferably 0.85 to 1.05 nole

e L3 ARIBME GioRBPAtREN Y8 Ghe cPPstRs/of 88 ¢y ?éHresented by general
formultao(lﬂj ea'ﬁ? geﬁgll&? ﬁ)%m\g? ]'{@Jgp ﬁ?éfaqu b? Qhﬂ%?eqng’noc d)\ﬁ%gg)rocess may be

Uéne’ may be use
Ob“unf pogd ok ¥o 48 hours and preferably 30

@xstals arg ey foshandipineqangcting i ahoye erodicgoprqsess, or in
produc’clhe atpdgpapeguiical eompdsitiin qoeaa;mrxmhs obmpond represehteddy; formula
(VIII) amdn prgfeinabddierdt ad@Bevd highhmiritg ngrethat tiiey e wabfut brystals for
produdtmcdfiprhansa&eﬁeram dosngogftiomxed. After conpletion of

r @@?5}} Qferhdti ﬁt;%@tepns Biht%e c'f‘?s‘fgfs%@ t}‘?‘é)lto% Q%%dg?ééprpgenlﬂéfgy formula (IT)

and formu ula @ﬂl]ﬁh Ibe sﬁow lq% éﬁlf g%s&;]]ﬁ%% %69m é],tgl f(%(rrﬁbrldéffractmn
measumg ‘OBe % P tapg wpltagerd0Ket Pug, cureeaf 4P imh or 50 mA,
dsin® 3ng (pdy an iﬂttag‘?roﬁ lwtmﬁwmmqg (s dargstreods? is diffegrtianjangle (unit:
degree)).st ep of hydrol yzi ng the conpound represented by
gdnesétbrystiliiteachakictolicl liefbspéttive Apffiaction g8g1eoalAtitd Spacing.
m01ﬂhydrolysate of the conpound represented by genera

n@ft(el‘ )th X}D p%lq;egt)l Iwglé 'bg %gln g'le%tlg% d%galfjby way of

Exam rﬁ? ;bervs‘ée PRy BYEOnCRIL ARt e dirpiggd thereto.
hy-8riel %s& t}/!& @ngta pbrgviatiprewill ksusedet i ng t he

Me: metdgdt i on solution with an organic solvent, al cohol may

~ Et:ethyd added to the organic phase. Wen hydrolysis IS

DMF: BONdligkad/fomRasdse condition, acid may be added to the

THF: &@@&&Hﬁﬂum§p|utlon to render it acidic after

Iﬂwscpﬁunrm.ﬁuﬁbm_nd then al cohol may be added to the
TMS: gﬁ é Utionand extracted with an organi c
CHAPRHEY

n'lsﬂ@lf"ernatwely after rendering the reaction
solution acidic by addition of acid and extracting the

[Exampleatt i on sol ution with an organic solvent, al cohol

[0016]may be added to the or.ganic phase. Wen hydrol ysate is

Exampl@huBl@hbdls bh€obo@i arahase, al cohol and acid may be

[Chmnﬂggﬁgnﬁﬁag organi ¢ phase after extracting the

eaction solution with an organic solvent. After

hydrolysrs the reaction solution my be used directly
in the next step, or concentrated as necessary before
use in the next step. As an organic sol vent, ethyl
acetate, and toluene are preferred. A) Wen hydrol ysis
I's conducted in acidic condition, acid may be used in
an anmount of 0.25 to 10 no?® equival ents, and
preferably 1 to 3 nole equivalents, relative to the
compound



represented by general fornmula (lI). As acid,
hydrochloric acid or sulfuric acid may be used.
Reaction solvent, reaction tinme, reaction
tenperature, precipitagj®n time of crystals,

preci pi Lt on NHgnper atur e| of cryst als and so on may
be as s @ s’ those g ¢ WherMde GRPMe s

t ed asi c con8| t| escM bed” bei ow. B) Wen
h dr §sis '{]5 conduct ed & r? baS| c condf e, a he base

be used Tn an _anmount of 0.25 to 3 ndle

@) val ent¥eppgreferably $e8 20 2.5 nole eq gl ent s,
and nore preferably 1.2 to 2 nole equival er

relative to the conpound represented by ¢eneral
formula M As base, sodi um hydroxi de, potassium
hatda@xgsgie, or Meipingm@@Hoxi de, and preferably

sodi um hyd j de jmay|be used. Base may be used in
solid state or &S ueous solution. As a reaction
softemB, al cohol (rketpanol, ethanol, n-propanol, or

i sopropanol )/water o xed sol vent of tol uene/al cohol
(et hanol , et hanol , opanol , or isopropanol)/water,
and preferably (lbhuene/ met hanol / water or

met hanol /water nmay be used. Reaction tinme may be 0.25
p{o 8 hours, and preferably 0.5 to 2 hours. Reaction

errpe tur e %zﬁ: to 70C, and-preferably 20C t
Sltiopyo e&aﬁp@w b 3 HEd 31 20D eRd o wmorsd (Va, 2035, 0.189
mol) 1§6P1HGF19 (4% Lhwasaehsedwinder ddiydestingeonditicadfen 5. 5thurs.  The |
reactiobtsaiution lveasploasant{zgdi ender ehasd pressorg anobtajnhaemeentnated solution.
This cohtadirdtde sbytion esaised of tHdveext eqivpionnd represented by
general fornula (1) is dissolved. As acid to be added
Ste p15h° the reaction solution or the phase in which the

sat e of ound resent e ener al
st °fnﬁr§teé.5§§m°w R GoSiep grres Siet agpmpodnd (Va, 613 g,
0. 283§m B @oides rQeii #tcli287C s brves-or Bl xpastion splitdomwpel conggntyated under
reduced ptessStecho oBtain agosteyraytd ganeomtimgining s cahpowfd @Hag This
concenapal bt ticpr es asddad thy ngenesatonf ormula  (11) by
addi ng al cohol to hydrol ysate of the conpound
Step gepr esented by general formula (1) gener ated in Step

th
TS %O&Centf%%%ﬁgﬁ‘aws|°%9%? W&p 2176 AR9EY thapp! (60 mL), and
24% Saﬂ’dmbgé ids| apupPQesoBpdBS mily: ted sidwed at2y°G for 8.5rhgpr.  The
reactipp SalﬁlFléwstcén?ﬁﬂé@tﬂi vnder rfeémced P26&sstire, B2dvashed withdoluene (213
mL). pFetlsr adlepuf phade. Wéretadd@d 616 wnKuriCayid (@B ), then 31% sulfuric acid
(26 g)ab kol it Lcific LGl doésitPdcBeddvith 13%1%%‘53@14@'%1‘)pr TheERARANM was
conceﬁ‘ttrate%cﬁrfd%r 5Quce§b?&s&e {:Ee%ﬁ ;9 fﬁ{b‘i‘ ﬁﬁ 'vbvagﬁ)id and allowed to

crystaﬁ?e aecg"b y 5%%{] uc’f ed r\clavI %mgte sta Were %)lleg bg éﬂttr%%}on and dried
to bt crfpplyy YT %ﬁep ogenati ng ag

4% 1 h a haI ogenatl ng agent to
Meltiggpaptitld4the conpound represented by general fornul a
NMR (&D¥1:, T Shdl gendtlli Jry7.ag e (se3H)he. 78<eRH,n=anh5afedrbr s, 2H), 7.09
(m, 21, 795 .88 @n,BH e 833U, Vid)p4.53 (gl 1Hpr ef erably 0.8 to
A result of W&r@@#ﬂg@ff%&§n b1§ SA Rl Mel‘éme Iﬁ RedFegRound t

ction
Diffrab G & g@geﬁﬁn Yr st 3 _hlog{,gg 1216 6] 91.7/%5 Rl

[Tabl uen tetra

,"N- di met hyl f or mam de, N- met hyI pyrrol i done, or m xed
sol vent t her eof, and preferably m xed sol vent of
t ol uene/ N- net hyl pyrrol i done or
t et rahydr of uran/ N, N-di net hyl f or mam de may be used.
Reaction tinme may be 0.25 to 12 hours, and preferably
0.25 to 2 hours. Reaction tenperature may be 10C to
50C, and preferably 20C to 30C.
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After conpletion 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

t hePgaanaré'rI\ns%t \gwgtgrgs\,lgnt edlagﬁsmgener al formula (VM) with
rese

in 4pr es

2 t4e ehREY AT ormula (M 1) or
aci Jﬁs ﬁ 3 g
1" oundg'r g 4by g
ound THEr ese al for2 a (VIl) or its
14. 88 0.5to 2 nole
........ 1 Zgw.l. Va1 e.ﬁ,t.ﬁg.and §ﬁ %
7 corrpcwnd
16.gemer al porsgul a (V)71 As agg7d salt, ghyldrochloric acid
ic acid salt,
18'ﬁ% baseorrtﬁﬁ be ukdbil4 n anbebhiount ¢ 0.5 to 2 nole
19.d40i K8 and ﬁ%&%rabl 9143. 8 to 111.5 nol e

:glz of bdde to generate the
g é 4 al folfulla (VI11). The
13 by g
¢ d sal 158y be d@@é i n ajygoanmount of
ﬁ4erabl s8-toysry nol e
15.@00i val epti®g rel af gy t represented by
17.980 t, hydrZibr om &, 3Z7d sap§265or sulsgur
12,300 prefei®ably A@¥8chl ordXiaci d sél ty may be used.
£ 3con‘p0Lﬁ3d represented by
. ' sol vent, tol uene,

22 Nage il :' ] , her eof , and
22 ppef er abbngn xed §©§Ment 9 852 48
22.180b uene/ b2t hyl pygoml i donggegr 14
23.1220 r ahydpofggr an/ N3, Be76 et hygg7or manigje pay be used.

23 'm8Gict 1| on 01 T4ie  nay3. 78890 25 012 THOioS
252205 to 0. WBurs. 3.RE8icti od28%nper atdlr e
26.46@ andOpk88f er ab3 360C t 06208C. WhdR R
26.300m  af PekBconpl 288N of FEdcti on 1¥n

and preferably
may be 10C to

f is a hydrogen
Step F, crystals

------------ T S S ‘r}ls wed- tga ;ﬁgem— fod8e 11 Mecessar y, crystals
be a 1 dt ci pi by adgi ng al cohol and
) & P ppi y adding 3
28, hanol o gghanoly prop h, 1sogkopanol, or m xed
29.§90 vent phggeof , pb aer abl ggeoi soprgpanpl may be used.
30.@6yst al sonay be gl bmped t osygyeci pitigateyfor 0.25 to 12
30.600iT S, aodiopr ef erabpdf for Mi./@5 to 35 Hours. Crystals
30.889 be ablD@ed t 2. p8Mci pi t &a2@ at - JOC to 25C, and
33 p8&f er abPy188t -5C.6%/85C. Wén R7 18 al kyl, |ikew se
33.480p A Hy‘dﬂol yS|25574§ cond@f-’@ ed in &cildic condition or
gg P gt he....grggence-s ga .t-he-c n’pound repr esent ed
36, gener 15xF or mul 42 \(III) rein R{ ijs a hydrogen
37 m can , 0Dt ai ?Z'ﬁ I f ngggssaryqplijkewi se Step B,
38 @hyyst al sgry be fped togpgeci pi tmte by addi ng
et hanol , n- pra
or’

al cohol, and met hanol , panol ,
i'sopropanol’, m xed~ sol vent ther eof,” preferably 22

may be used. Crystals nay be allowed to
and for 0.25 to 2

i sopr opanol

precipitate for 0.25 to 12 hours,
hours. Crystals nmay be allowed to precipitate at -10C

Example 2 S¢nthesid o}ﬁlOBfrfpbﬁbtﬂYII&l) -5Cto 5C. [0013] In the

[Chemé£98MulaRegi fication, "solvate" conprises, for
exanpl e, solvate with organic solvent, hydrate and
the |ike. Wen solvate with organic solvent is forned,
it may be coordinated with an arbitrary nunber of
organi ¢ sol vent nol ecul es. When hydrate is fornmed,
may be coordinated with an arbitrary nunber of water
nol ecul es. Hydrate is preferred. In the present
specification, exanples of "salts of the conpounds
represented by general formulas (1), (I1l), (IIl),
(rvy, (v, (M), (Vil), and (M11)" include salts of
t he conpounds represented by general fornula (1),
(rey, ey, (v, (v, (v), (M1), and (VII1) with
al kaline netal (lithium sodium potassium and the
like), alkaline earth netal (magnesium calcium and
the like), ammonium organic base and am no acid, or
i norgani ¢ acid (hydrochl ori & aci d,

it




hydr obrom c¢ aci d, phosphoric acid, sulfuric acid and
the like), and organic acid (acetic acid, citric
acid, maleic acid, fumaric acid, benzene sulfonic
acid, para toluene sulfmpnic acid and the |Iike). These

salts may joe fonHpd by co nly used nmet hods. 014]
X-ray df @ on pagfsdrs ~eboehe cry OEMFE

sented by ner al II) and
agnerw_jiujﬂhjiiglLl;_ggﬁglaLed.by the zfo@enentioned

rocess obtalnegtgy pomder X-ray ~s sis. The
(@%?stals are easy to handrein conducti ng above
production process, or in producing apfariacéutica
conposition containing the conpound represented by

fornul a I active ingredient, and have high
Hydpelysisy, sgw%ﬁﬁt Lﬁgﬁﬂére useful crystals for
proau%tl(ﬁ$ pira¥qraceuti cal conposition. X-ray
Stepf¥ racti on patiterns of the crystals of the conpounds

represented by la (I'1) and formula (M11) wll

be shown in late ri bed Exanples 1 to 20 (X-ray

diffraction (mepsuring condition: tube |anp CuKa ray,

tube voltage 40Kv, tube current 40 mA or 50 mA, dsinO

=n? (nis aninteger, dis lattice spacing (unit:

angstron), O is diffraction angle (unit: degree))).
Step IThese crystals are characterized by respective

di AfsbR€ioh@f aabsipsuRd (RL!ILE SRS RG] an[doé)é'e%pound (IV-b, 23.7g, 0.189
mol) ﬂiﬁélﬁbﬂ@ht@rmL? Rs perfﬁ&@ﬂtun'd @ d?ig.]tll\{%] dln,iipc?on P%Q{oﬂ%j The reaction

SOlutlﬁlpleg c?nce{l%~I ted u1¥der eruc\?d ﬁ)tro]asgﬁ ?/\ﬁ ?b%ﬁl&a gomepn matfeng &&?J’tlon This
Concezftﬁ%?egtSBI“thnnw IB§LG PRE BFHBW ng abbr evi ati ons

will be used. Nb met hyl Et: ethyl DV
Step 2N, N- di met hyl f or mani de  THF: tetrahydrof uran DVBO

di Tty dhdbritoxtied @olulivBobt8hs BIESRY 15k A ARl ed [(FvaifoLeg [ V-a, 61.3 g,
0.283 k)L @hd sE&‘ﬁeﬁchtq 13ec Y NRSLS Ple LR ufidd #83 concentrated under

du%\%f 0 oga{ ;;g%tﬁ%e%sﬁ%m GREpE G (FBg) This

conce eaction.

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 mL), 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-de, TMS): 1.05 (t, 3H, J=7.5), 2.24 (s, 3H), 2.75 (q, 2H, J= 7.5), 5.48 (s, 2H), 7.15 -
7.25 (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: 20 = 13.7, 19.0, 24.2, 26.4, 27.8 degrees
[Table 2]
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Me: NO Step 3 10 (I1-a)
conpound (I11-a,

Step 1 A solution of a
39.1 g, 0.454 nol) and a conpound

(142 nL) was
r 5.5 hours.

(I'v-a, 20.3 g, 0.189 nol) in toluene
refl uxed under dehydrating rcmrh tion f
hcPealy gearoh jspfvidtiy| 4 §auB  latensity, yieals ey,
10 ssure(j'c1 8iobt al§'1=l Dconc

centr%t a sol lg.’bé)'ré vvasmggd in hhe

€p 2 e 3‘0@6 cong

14\3@@ added g5conpauphd( V- a,3083. 3 g,
TR TgEA T T ed el {220C TRHRTE nourggig The react
15.g8mcent r atigd undex 611deducea4pr essund t

17.d6hcent r 8t168 sol W 1681 cont Bildi ng al@on

18. 080 s coBC8Bt r at dIB3I ut i dF85Whas uséa i
.....18 B6&ctionl.188ep. 3 476768he . cAHIPREnt rat.
0480 step 9 MRre a det h (60 1),

at ed § I U

rat eghgggl ut i qr@o oh

ld under reduced
tion. This

next reaction.
tained in Step 1
0.283 nmol ), and
ion solution was
o obtain a

pound (1-a).

n the next

g0l uti on obt ai ned
and 24% sodi um

21 Wr oxi dg- dfueou 46ut|on 8 n), 5@ nd stirred at 25C
%%f 0. 5 ayk - Th dgactlggs qutloa was concentrat ed
23 q%gd prq@gH% : 7@@ shed {gi tih tol uene (213
’2{ ; aqUEUTg TSERTEE adugg oL% sul furic acid
25. (1 ggosC aci ds (26 g) to render

25.i7b0 aci di ,238nd ex3. msest ed wggab et hyl24act
26.5b® extr oct8swas I @v07entr 343 underdbr e
27.t716@n2- pr 6pt8Aol (220 wa89%aded, éﬁd

Ti8.8M st al T 0z88at 031k 0.5 ﬁﬁﬁlr The 5 pr(
29.869st al sOvldBe cold & 5ed bg Jltrati
28. : g g, 7% 4%.
30. : 1.18 Q-,t
32 6 4_(5’ 0 "2H"5 ........ 7. 5) ....... 8 -4

31ty
bg my, 2 : §ﬂ7 3853 3H), 78.
053 (bp A2 1H Agkasul t gfapowder 6% |
35 iago shown o] 12Tabl e, d6Bnd Figa731. D &Bf r g

ptate (144 nl).
luced pressure,
allowed to
bci pi tated
and dried
Mel ting
3H, J=7.7),

19 (br s, 2H)

$8 (s, 1H),

fay diffraction
act i on angl es of

to

37.138p or pedk235 20 =2 20755, 154167 19.5, 621

7, 25.2 degrees

[ Table 1] 24 2 0 Peak search set wi dth
Intensity Relative intensity 10.240 O.

d val ue
118 8.6314 8850

19 10.540 0.165 8.3864 48120 100 11.540 0.188 7.6618
ExampledsSypthesigofspmppunddEl-g. 5055 13748 29 14.080 0. 165

[ChergicaBlpgma1e032]9

EtOOC~ "COOEt

/BT(B'% 3341Y<Y0  16. 380V&) 188 5. M5%4
00212 51275 25265 53 T8T00™0. 165 4.
(1) 620 .
4. 6284 5147 11

0
.Step 0. 165 4. galA216650 35 1§T%i§

@J"?:::::::: | 14.340 04l 65 Gddiid

15.100 0. 188
Np9 17. 280
4241 9

0 0.118

(-c)

Hydrolysis hie)l\/\ICOOH
—————— R Me
N™ "0
Step 3
(Il-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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19. 460 0.188 4.5577 29203 61 20.200 0.165 4.3924 4033
9 21.480 0. 141 4.1335 16 787 35 21.740 0.165 4.0846
27045 57 22.040 0.118 4.0297 19158 40 22.220 0.165
3.9974 22852 48 22.800 0.212 3.8971 6607 14 23.220
0. 188 3.8275 9807 21 10....... 23.580

Step 2

reduceﬁﬁ)riﬁﬁlr@ td&8ath ﬂatﬁﬁ:eﬁﬁ‘@aadls'blutﬂﬁl &ﬂ@aﬁu@ﬁccﬁnﬁ(ﬁﬁlﬂ (BH:B7 This
concenlfate& £014806n %al8Bedi?B0nAB4&cAB8n: - - - - -

.............. - 27.860 0. 188 3.1997 17108 36........

11918, 25, 28.960 0. 165 3.0806 4
T3 f%s cgryégs OGP 864 in 51erd NoBAGiedsmethang 10 mL) and 24%
sodiumm hggroxide megw@utl%(&ﬁ. gy aiirdirredist 2556 fon0.5homt2 The reaction
solutiod, 88y & neatratkd und8r 18icOd fiR8sPret 9B waSied d2h t3Med8@13 mL). To
the aqQedidlphdsb Wi ze 3&IE A% SARBROadd 1.8 gP a RO B394 slfuric acid (26 g) to

render it %@dgcz Ond extracted 'w1th ethyl acetatg (g%gm%.ﬁ 0 %ftgoga%h %%%%v ith water (95

mL), tﬁﬁ‘?‘/& cg&ﬁen&r gS 4 mL) was
added flgh@‘%vgf A8 Yy aléﬁ%l ﬁ }ﬁ"?LH'ESI ge@gecm fgeystals were collected
by filtyatjonpand é}%@qhtq:%htam mmnpts:ﬁ] bs ¥z, NI-@’/OEt OOC COCEt
MeltinghpointN13COOMe  Me~~Me (1V-b) (V-a) Me~~N O N O Step 1

NMR @MEO0As , (MS): 2)00F 1.90/ mb))5Ehly dpelity Sk I, 550085 - YBo@E 6H), 2.24 (s,
3H), 2.82 (q, 2H, J=7.2), 3.90 - 4.20 (m, 2H), 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 B Peak search set width d value Intensity Relative intensity
9.160 0. 165 8. 6465 26548 44
8.780 0. 141 9. 0363 60607 100
11. 380 0. 165 1.7692 15588 26
12. 700 0.188 6. 9645 9470 16

......... 14520 0259 60953 3578 62
15. 200 0. 188 5. 8241 10905 1§
17. 860 ©0.165 4. 9623 © 9370 16
18. 420 0. 165 4.8126 10147 17
19. 240 0. 165 4. 6093 8260 14

19800 0735 44800 15892 27
20. 440 0. 165 4.3414 28042 47
21. 940 0. 188 4. 0478 27668 46
22. 520 0. 188 3.9449 22020 37
22. 940 0. 165 3. 8736 8088 14
24. 000 0.188 3. 7048 4438 8
24.320 0. 353 3. 6568 6000 10
24. 980 0. 188 3. 6617 18927 33
25.580 0.188 3. 4795 20438 49
27.020 0.212 3.2972 10233 17
28. 060 _0.165 3.1773 4480 8
29.160 0.212 3. 0599 12447 21
30. 140 0.188 - 2. 9626 3810 7
30. 900 0.188 2. 8915 6073 1

32. 080 0. 185 2.7878 - 6487 11

Example 4: Synthesis of Compound (II-d)
[Chemical formula 33]
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NO Step 3 F (lIl-b) Step 1 A solution of a conpound
(Ir1r-a, 39.1 g, 0.454 nol) and a conpound (I V-Db,
23.79g, 0.189 nol) in toluene (142 nL) was refl uxed
under dehydnafing condi gtoQ for 5 hours. The reaction
sol uti owg\wentrat ed ynder reduckd presSOO@MEO
obtain a co trat edege enoelhi ?Vt? cohceptrat ed
lon waspused in the Rext reacti"omv"SNEPp'? To the
Me cBncent rat gzl\}s@l ut \/isér(?ed ig Step 1 \ﬁ added a
conmpound (V-a, 61.3 g, 0.283 nol), and sti}fred at
WhaC for 8SkRRuls. The rederin sol ution ya
concentrated under reduced pressure to okﬁ_gj
concentrated sol ution containing a conpound (I-b).
Hgh(i)s. concentr at ed %t tion was used in the next
Yt Ezhﬁlfon. % & concentrated sol uti on obtai ned
—1—St&p 2meer Ia ed met hanol (60 nL), and 26% sodi um
Skapdsoxi de aqueows Qol uti on (43.7 g), and stirred at
25C for 0.5 houry The reaction solution was
concentrated und reduced pressure, and washed with
tol uene (213 Me).Mgo the aqueous phase were added 61%
sul furic acilddf3.3 g), and then 31% sulfuric acid (26
g) to render it acidic, and extracted with ethyl
acetate (144 nmL). After washing with water (95 niL),
the extract was concentrated under reduced pressure,
Step T hen 2-propanol (24 nL) was added, and allowed to

~ CrysbRitioh 2@ a@bmPeuh®I10a, BIOKI0.4548 05 288 aRbhBbEA TV-d, 16.5 g, 0.189
mol) ift %%flﬁtaﬁé 14950 E) wh x%fﬁ%%& g Q%r éﬂyggﬁ &nﬁl@[b? éﬁgu}s?_ The reaction
SOluti%i&I%{S g:or;)ic%ﬁ %‘Kﬁr%' E 6!16(:6§ 'pﬁ%ju.*e ‘rf i'()ta cogﬁénr%ga_rgtg I_S(g)l?ion. This
concentrated sglutipn wasused ip ghe pext rgactipng) - 5. 48 (s, 2H), 7.15

- 7.25 (m 411), 8.32 (s, 1H), 14.68 (s, 1H A result
Step 2f powder X-ray diffraction is shown in Table 2 and

Fi Do tie conbbrithdRE sbiabioA BBt B8e Oin SRp AlwdreRIIRd a2Bmpodiid (-2, 61.3 g,
L T e
red“ﬁ%“ﬁ%%%‘ﬁﬁ@ﬁ%{l At ey Pt oasignpeggpmodit ghs This
concersratPs soAGP. Vi I BA6B18° A¥E493B8N. 13. 720 0.306° 6. 4489

77085 100 14.580 0.165 6.0704 3063 .4 .. ....... CL
Step315.060 .................... 0..21.2 .............. :

. 8IBthe. concentrated solution 9Bthéned in.Step 2 were added with metharbl (60 mL)
and 249 sodi8h chﬂr@§1d5, -al @té&s]sgﬁﬂ%n]@SAlJnZE} 468 «QrrlB3t 856681 0 5 hour. The
.reactigrf’ %O;hé%lg%, gég_?glét%n ate]dBL%l(% %&%\ﬁ: 3%? sZuxse? an&'%v‘agggd xgith:]tosl_%ene (213

mL). 4T %h,oe aqueodus phase were add 6]?:’/ § uric acid (3.3 g) a_%g'gmz'?d% sulfuric acid

Me
n a

water (95 mL), 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 a compound (II-d, 28.2 g, 59.3%).

Melting point: 106°C

NMR (DMSO-ds, TMS): 1.02 (d, 6H, J= 6.6), 1.28 (¢, 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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21.740 0.188 4.0846 9210 12 22.700 0.141 3.9140 6683
9 22.900 0.118 3.8803 5162 7 23.320 0.188 3.8113
7670 10 24.180 0.212 3.6777 34875 46 25.140 0. 141

4@3;@ ,4@945 24 26.420

. e s T3 1575 - 13567
12,020 - - 0165 - 23 7662 29. 36§ 0. 188 3.0395 3997
2 B 20, 8718 235 § %987 17808 24 300380 0.165 2. 9398
15, 74050 7 G100 0516086 2. BOIBBAE3 , B .. ooo...no
Y6060, 70 65T BIR 42T TTI0022 T e T e -
18.000. . . . . . 0183 ....4.9240....15025 ... .23. 32.160 0. 188

18. 6807810 57660 8 32. 148D 0. 21250, 721716135 7 33.900
19. Bi0212 2. (1511@61 3972 4@37 36. 31@@580 212 174675 3473 5 37.320
: fht-hesi s of Conpound

20. l-c) | _j NH2 EtOOC

2}- t ) M: n. ONO
%1' 0Il-a) drolysis Me | Nz~
22 N O ution of a

77 60 35 ) Tand a compound
23. :(zioV- : 2011& g, 0312893 ol )9763’1 tol udhe (142 mL) was
24, 500f | uxed, yggler daieB04 ati n@3gbnditi of for 5 hours. The
25. 128act i orD. 18| ut i 8rb4dhs cotbdéht r at ed6 under reduced
25 #f0essur €0. 118 obt aBrb082 conc 2B at ed..dBl.ution. This
26.0ncent r&d8H sol 814206 was?/@8®d i n ffe next reaction.
Step 218 thedcBent r solutfon obtained in

29, p 1 dded 33 npo V- a, g .3 g, 0.283 nmol),
;3;} d stirgt at 1%‘7 ok OF 8 rs. The reacti on sol ution
...... 32: "COﬂC . g-ate.d...z. @l 3503 6

33.140 0.165 2.7010 4107 7
33. 500 0.212 2.6728 8705 14

Example 5: Synthesis of Compound (II-e)
[Chemical formula 34)]
' R F EtO

.
EtOOC” “COOEt  Me{ -~ COOMe
Me™ ™ Ve (IV-e) (V-a) Me IN .

0O >
(i-a) Step 1 Step 2

Hydrolysis M\e)l\/\/\[COOH
—_—
Me N"Y0

Y

(I-e)
Step 3

(il-e)

Step 1 ' .

A solution of a compound (III-a, 58.6 g, 0.681 mol) and a compound (IV-e, 27.1g, 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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reduced pressure to obtain a concentrated sol ution
containing a conpound (l-c). This concentrated
solution was used in the next reaction. Step 3 To the
concentrated solution obtained in Step 2 were added

thanol (60 nL) and 24% sodi um hydroxi de aqueous

olution (38.4 nL), and stirred at 25C for 0.5 hour.
ThEhe eacentaatedsalutionomtaiasd softeent vas adladwish arceapennd (V-a, 61.3 g,
0.283 pradsand girrehdt WeERedr Sihbhrs, oThemeadt@bJolition Was conbentrated under
reducalipi@asisrepined & coeftateteehbl ©1oh conktdiningCa asthpound. (BePivadbbtained.

This cbR@Mt:HEQ Sa1LFio Wesebdid 48 Bkt t&ictibgnder it acidic,
and extracted with ethyl acetate (144 nlL). After

mashlng with water (95 nlL), the extract was
concentrated under. reduced pressure, then_ 2-propano

0 the)copgantraigd selution gbtginesiigdbten 2 seye pddqd methanolgs9 mL) and 24%
SOdiUIfldTy dmlﬁddwm}leouﬂ'hfdupps €356 ndt)eandstyrzed bt 250} for 0G5 haet eBhe reaction
solutidxy whi kércahirated @nﬂardédh&ﬁdtp@es@bi‘e@liaﬂd&vzﬁ;ﬁﬁ@%ﬂh&omebe 212 mL). To

the aghibods ﬁgaségvé&dé&@éi% RO1ERAE BLid é(ﬂ-%]gg: MR He 51é)i!ﬁ’ﬁurlc gimd (26 g) to
rende e C was 1 water (95
mL), t;f?é?ractdr %c@; %;é %hugndfér ﬁ:e % ég;&;e A%ﬁg Br}?)p lrg itmL) was
addedyand glloyeq FW?@H@@@E@M 9. ﬁhqfwbl &'he nypgipithigd cgvstals were collected

by flltt;rtﬁqrx, avtlidyiedangbtdn efcomppand JEak39.6 2068:19).8, 14 5,
Meltirdfpeint: 28199 12?6 degrees [Table 3] 2 9 Peak search

1H-NM® (0D it hTrisy-al o€ ] BHems 7ty Red at Bus J.74 ensitt y= 791 169 br s, 2H),
o5 it & PSR ot oot A1y il o o

14, 31%8 d5 Q0. 259 60953 37578 62 15 200
A result of powder X-ray fractlones shown pgTable 5 and Fig. 5

7.7769

Diffragtion angles of major ggajigs: 26 = 13.4, 13, 8, 19.0, 24.3, 27.9 degrees . 905

....... . 10 17.860 0.165

w0147 17 19. 240

oft 4802 15892 27

Step

Step 3

13 ggo ...... 0.188 - - - - GLEO 14. 27512 ...... 57 -
§042. . .0.188 - - - - 6.4117 . . _.48%98 . ... 100 21. 940 0. 188

,_‘__15 0400478 278 46 5285520 04198 3. 9410 22020 37 22. 940

17.028. 320 ©. 853 3. 65855000 8640 24. 98(B O 188 3.5617 19927

}Z} 98¢ 25. %8%;2 1884:92%795 28188 49 .020 0.212 3.2972
30759233 16 18 060.(Rbs 3IIR 44808

%}_ g 0308 .. O Al W II27 29,160 0.212

o 59447 gﬂ 30. 13¢5 188 29926 390 7 30.900 0. 188
-~ 23.4608915 & % 11 3 7088 5430 12 |

24, 260 0. 212 3.6657 22073 46

25. 620 0.212 3.4TAT 12558 26

26. 460 0.188 3.3657 21558 45

26. 900 0. 165 3.3117 = 4582 10
© 27.880 0.188 31974 30877 64

28,480 . 0.165 3.1314 3447 8

29. 800 0. 788 579957 T TBATT 39

30. 240 0. 353 2. 9531 6155 13

31. 620 0.212 2.8273 4927 11

32. 840 0.188 2. 7250 3157 7

33,340 0,212 26852 3182 7

39.'800 0,217 72630 3738 8

Example 6: Synthesis of Compound (II-f)
[Chemical formula 35]
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32.080 0. 165 2.7878 6487 11

.................. o
QL. o NH o ) Exanpl g4 _Syntbesi s of
np (I1-d)E CAOELf 0 ] 28 Me EtO
itjﬁn:WW@b mch@(l%(lVd)
(V-a}—ﬁke——{b-+++—i§—é§4ﬁ&a1 Step 2 Me (I1-d)
anpfydrolyshi s Me COOHde, 2 Step 3 N O Me (I1-d) Step
1 A solution of a conmpound (Ill1-a, 3%1 g, 0.454 nol)

and a compound (I1V-d, 16.5 g, 0.889 nol) in tol uene

(142 nl) w4 e u&@dHunder dehydrating condition for
8 hours. eagtion solution was concentrated under
— redused pressurk t@ obtain a concentrated sol ution.

Stépig concentrated~sol ution was used in the next
reaction. Step 2 t he concentrated sol uti on obtai ned
in Step 1 was ﬁgdeo a compound (V-a, 61.3 g, 0.283
nmol ), and st|$red at 120C for 8 hours. The reaction
sol uti on was concentrated under reduced pressure to

btain a concentrated sol ution containing a conpound
I-d). This concentrated -solution was used in the
nektsohugigntof 8 sompewnd @l 10HE. 6678 errly artderi caypbaymiddhV-c, 8.97 g, 0.079
mol) ip folaene (L 00mE: eas &fiwsed uaderedbhyiltdiingaiohditioh fG:60 hots.
and 24% sodi um hydr oxi de aqueous solution (38.4 nL),
Suﬂ,@nd stirred at 25C for 0.5 hour. The reaction

b ARa08sh SRORENN: 067 1 LBJHEES PLERSIE v %0.56

ﬁ fﬁ e con&%ounh @ﬂ) g, 0.095
o SRR IT LR e e
red ucV\%p\teawr@ tg optpin ezgncg}]trtaée @[lllé)téqn fomtaiping eccomppynd (I-).  This
concepbravedsphioni was wset jh thenexitreactibad ). After washing

with water (95 nmL), the extract was concentrated
Step 3inder reduced pressure, then 2-propanol (24 nL) was

adged, c%ﬂgexﬁ‘l‘dtgc\f\@é:iuﬁgn t)éf’x}eﬁl 111 'S%(%) .‘?fwer%% nQetﬁanoq Ld{SO mL) and 2N

r e tate
sodiufy SRR RoleBig Sl om&“?ig%% cb 6%8 £175% fop hpurs. The
reactlgn sggtlg@ as mqepﬁ@t rﬁ:}er redyed WS%W nﬁmter were added,
and an agpequg phgpe wassepagyted]  Pgtha aqu@pls phasg vEis, adﬂe@ 6N-hydrochloric acid
(34 ml), 88d ertratiehl with @Byl aqetatdl 1The ext?&et (s cotdentrate®ufdbr reduced
pressidel, 2-9Fopanb) (404nl0vas AddRd, 44 stAidd aBoLBfok 3.holfHo Mlow crystallization.
The pl;e?f&atte@érzmmére)&ﬂ&)fecﬁb}t fifti'aa&idno Qn& ﬁné@&\’\gbt 1511 T@)%Lp%u%d dIf, 15.5

Step

_ . fraction ‘angl es Of major pea
&, MU 1,63 37178 Qof 4R 74 L2, 26829 01 (m, 28), 4.06 s, 28),
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]
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2 8 Peak search set width d value Intensity Relative
intensity 10. 140 0.188 8.7163 65433 100 10.760
0.165 8.2154 32057 49 12.920 0.165 6.8464 7662 12

14120 0. 165 6.2671 13083 20 15.740 0.141 5.6255
2 $p53} &valupg | Intgpgity | Relatve intensity |~ 0. 165
10.225 | 8.64424 75.6 5. 514883 ..... -....10022
11.368 | .7.777|. . 72.3|..1665.4].. 18.000 0.188 4.9240

14.96865.91899 18 G9B D. 16568.5/462 11157 18 19. 740 0. 165
1534937770858 B2.9 PO. 3809.7
15.857 | 5.58444 ). . 21.2| .. 0. 18&.| .. .. ...-.4..3540
17.09095.19562 | . 3451 ... 31217, .-.... 20.900 0.188
19124658349 . . 72.3 14033682 | 21. 260 0.188 4. 1757 38532
18.593 | 2173668 | 0. 186 #. 0993366912 26 21.860 0. 118 4. 0625
1809841435922, 44@ 0| 188 339588 11630 18 22.960 0. 188
20.8787021688% 1h2.2 P3.328s0. 188 3.8113 9763 15 24.500
20.66462.51566804 38bi7| 6 2510520 0. 188 3. 5421 16370 26
21.266 | 300803 11843 81 509896 - - -« v @ ... .. 8232 13

21.466 | 4:136120- OBB 3 1 - - - - G5B [ rvvvver-- 0.18% ..- 3.4216
21 8796% 43325 0Ge P T88 35840 3812 6 29. 260 0. 141

2282979693353 © o] 080 Q88 2. 8751 12482 20 31,720

23.408 1 3:79726 1 - - 50:8

-0 .
23.748 3‘74359 o o 4 4427 B N R 7 ......
24.9¢5 | 9764889 199 085 6 33. 140 0.165 2.7010

26, 50 p12—2-6%28 8705 14 Exanple 5:

;g.ﬂg g@s?éggm A%QIL? umd "Olulz- e) [Chemi cal fornmula 34] F

28 508X 8773 T L ?ﬁ coove Me~~Me (I1V-e) (V-a)
= 2;\_4

w
wC
oy
©

29 NE7 3\-0.“1f917.1'1 NS5 ,EI tep 1 Step 2 F F (l-e)

o5, JgPh prysi i Me YY,? Step 3 0

31.52 | 2.83599 16.1 14.6
33.01712.71078 11.3 10.2
33.454 { 2.67632 9.61 8.7

1 34.817 | 2.57465 8.55 7.7
35.301 | 2.54042 8.78 7.9
35.937 | 2.49694 8.51 7.7
36.337 | 2.47034 6.89 6.2
37.262 | 2.4111 6.34 5.7

38.3 | 2.34809 7.61 | 6.9

Example 7: Synthesis of Compound (II-g)

[Chemical formula 36]
EtO

9 _/_/ ]\ ~COOEt
EtOOC” “COOEt |
(IV-f) (V-b) N0
(lll-b) Step 1 Step 2

@\/\[COOH
IIJ (@]
Step 3 \L ’
. Me

(1-g)
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F (Il -e) F Step 1 A solution of a conmpound (I11-a,
58.6 g, 0.681 nol) and a conpound (IV-e, 27.1g, 0.189
nol) in toluene (142 nL) was refl uxed under
dehydrating condition for 5 hours. The reaction
sol ution was concentrated under reduced pressure to

St gbtain a concentrated solution. This concentrated

€P Sol utjon was used in the next reaction. 30 Step 2 The

coficehtiontod @ cempgundf1bby 300 ed0-238 Bobpnd awesnpeddedlV-f, 20.9 g, 0.286

mol) initbhuene (Bnmbiwds taflaxed6inddr dehyRa@B3 camlitiorafod 53 haured
at 117C for 8 hours. The reaction solution was

Step £oncentrated under reduced pressure and a

d
ool G 5""3“&%%8 PR Taf Gt AOURCA Gmbo el 515 s, 0038

mol), AR fefﬂa‘&ét“] px heagy he %rr@éﬂeraqeaowaae?r&ﬁntrated under
reducerh prgspeg tp @bave@ cznmrtleataqu gdutipre cordaiping §ompuran(d@ g249%his
concentydiadnmohitbmoxachesedluebel sestaletttioon (38.6 nl), and

stirred at 25C for 0.5 hour. The reaction solution
Step yﬁs concentrated under reduced pressure, and washed

2 ueous
adie %&*eelf?%era%a Rafin b ainby 5y 40045 BUASE et 20 m),
tetra apg Adcrodiym ertixide agugoesaluiared4dimlp, and after
: Compléﬁlﬁxyp %@é&l%@ Qumalar gpgratinp @ein @amphgl wias bongarcted, 9dmethanol (200
mL) wes)addef to thet ebaginedarystadline ndncahizdtedirdsidue adeseadout recrystallization.

The ppéchsitate® cryshidoiwirdédieasaa by (fAdatiba, MESdricdtd@BtaiRRGompound (Il-g,
479 @hbgygd to crystallize at OC for 0.5 hour. The

NMR b Bé, %WE%'HSJ 6 é(l)ti @NeH), 2.63 - 2.71
R RNER f v i B, % L

Ares £ of pgwdeyX lﬁ yriffractipy ig ghovgpjn Tablvéa(ndFlgrr J— 7.4,

lefrastmmza viles of majdy peals: 88 (HP, AH)10.66.166, (dddlegies J=

[Tabld®]. 8, 7.4 and 2.3), 7.15 (dt, 1H, J= 9.9 and 8. 3),
8.39 (s, 1H), 14.31 (br s, 1H A result of powder
X-ray diffraction is shown in Table 5 and Fig. 5.
Diffraction angles of major peaks: 20 = 13.4, 13.8,
19.0, 24.3, 27.9 degrees [Table 5] 2 8 Peak search
set width; d value 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
6.4117 48528 100 15.040 0.165 5.8857 4795 10 15.840
6..1.66 .............
................................... 8....1..8....0
..................... _5.5902 17 17.020 0.165 5. 2052
3640 8 17.980 0.188 4.9294 18187 38 19.020 0.188
4.6622 22233 46 20.160 0.188 4.4010 5250 11
...... R
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20

0. 306 4.0698

4742 10 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 6657 22273 46 25 620 0.212 3.741 12558 26
208 466 value) |gptermit 1Rs8P 158 45  26. 900 0. 165 3. 3117
948G 91649837, 38(316.1188 300974 30877 64 28.480 0. 165..
8.7413P40733 |, . 82.8447. . . 16)... __ ....... .8
92383(0D88N6318% 165.|. .. . . 32]. 2.8957 18477 39 30. 240
10070353.26@%31 61656 13 2620 0.212 2. 8273 4927 11
1431%.1840297508)8 224250 315487 33. 340
15.129.|. 5.8512-|-..37.0:/1212 7.4
15.504.].5.71047.|. . . 77.8. 1680125 1 ...........
1631482.5.44302 | - .20.2.]. . ... . . 39.800 0.212 2.2630
1734438 08 Toganpl € 46: Syntm‘ﬂ s of Compound (II-f)
18l 4weind . gadeifor my.a | 35] F5EtO 0 G, NH2 COOEt
18ET90006%Hs | (13%66) (V4N O (111-b) Step 1 Step 2
18(749f)) 2.%2d9 [CO N|O Step |3 (I11-f) Step 1 A solution
@b 44 £oMRRUNd {1 F1-b, T0g0g, 0.079 nol) and a conpound
16766 Ca.58177 . 898479 @) in toluene (100 ni) was
20f 8 [0X56h o‘er3§g yora g8y condition for 7 hours. Step
26 550 4_§1§ngeacr&,pa 510) utgg obtained in Step 1 was
21¢ 73 ouyalkv b, F4 56 g, 0.095 nmol), and
2ol 713 UK B8 FHTHET  4Tgat TNy iy 16 hours. The reaction
20 3 §ry 7 c,%ubtutuatfy under reduced pressure to
2008 é!s&aéﬂ"wib.b‘tcc" spigtion containing a conmpound
23( 4'9f\3.7516 g Lt}&l\atuii‘a‘rr‘ ﬁol ution }/\/ast uzed :nt.the
et m—gLep—3—To-#the concentrated sol ution
;igm"l '“'g%} dﬂ St Qg’—weﬁe‘g'—gdded met hanol (150 nL) and 2N
&) iu$. Ty ox ?H; ’queeuizc olution (79 nL, 0.158 nol),
oY S '&Lg“ at Tl ot iéhour s. The reaction solution
26 "4’\ ug.‘gi atf 2Lnder g\,f'uced pressure, toluene and
WetEer e °ddgc and-af aqueous phase was separ at ed.
273949 e 2hdbus8: ﬁ:se waks7added 5N hydrochl oric acid
22(834’2 ..r_'agzi‘ﬁn e;(;'gc cted Pt h et hyl acetate. The extract
S nder 344
29.707 [ 3.00485 | 13.6 2.6 uced
30.226 | 2.95439 13.9 2.7
30.66 | 2.91355 14.9 2.9
30.92 | 2.88962 35.6 6.9
31.382 | 2.84813 8.82 1.7
31.978 12.79642 18.2 3.5
32.236 | 2.77461 14.7 2.9
32.916 | 2.71881 7.92 1.5
34.088 | 2.62797 7.28 1.4
34.783 | 2.57704 9.52 1.8
35.37 | 2.53563 10.3 2
36.075 | 2.48769 6.57 1.3
38.451'| 2.33925 8.15 1.6
2.30987 6.79 1.3

Example 8: Synthesis of Compound (II-h)
[Chemical formula 37]
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pressure, 2-propanol (40 nL) was added, and stirred at
OC for 1 hour to allow crystallization. The .
precipitated crystals were collected by filtration,

and dried to obtai sty conpound (II-f, 15.5 g, 61.6%.
o mRé ,Nwa:likh 1.71 1WC%%F)-274
8 - Ho6t~ ooCH) , @ (bE 8.21 (s,
; 14096) (s, 1H Avbesult of g ray
f ractt+on—»s showr—+r—Falt e 6 and
ffra i angl es jor peaks: ébgi;&o.Z, 11. 4,
(””? 0, %%bgm.2096 2§&?ngegrees [ Tabl £32' 20 d

val ue IntenS|ty Relatlve intensity-h)10. 225 8. 64424
75.6 68. 0l -BLO0H 77 72.3 65.4 14.963 5.91599 70.3

05 31.2 18.15 4.88349 72.3 65. 4
3.6 19.73 4.49593 26.2 23.7 20.074
20.565 4.31529 111 100 21.196
4.18823 43.3”52.. 1. 466 4.13617 83.3 75.3 21.975
4.04138 27. .2 22.823 3.89325 62.6 56.6 23.408
3.79726 50.8 45.9 23.748 3.74359 49.8 45.1 24.105
3.68889 26.5 24 26.736 3.33161 14.3 13 28.598
P2’ 11872 12.4 11.2 28.892 3.08773 11.8 10.7 29.557
3. Hsotptionsf g compound (18bb 2100 8;7R20TBmel) and a3briRuad §B55911.9 g, 0.095
mol) in goluene (190 18B) 947 refhiked 1@ déd déhyliPating ARditTeh Br 6 HHIPs.
9.61 8.7 34.817 2.57465 8.55 7.7 35.301 2.54042 8.78
Step 7. 9 35.937 2. 49694 8 51 7 7 36.337 2.47034 6.89 6.2

37Tgﬁ?e zﬁeaéﬂ'&l}sog t&?“n tam lfll 5te 3%%\%95 aZldg a compounc?&p{) 23.99¢,0.111

mol) and rs}ﬁuxede for 15 %ours nx?c?er%ea ing. “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.

— I8 TT3 4. 73784
St4p 81965 42.2 38

Step 3
To the concentrated solution obtained in Step 2 wewe added methanol (150 mL), and

2N sodium hydroxide aqueous 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-propanol
(35 mL), and 34 mL of 5N 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, 4H), 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 (s, 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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[ Chem ca

COCEt

(1-g) COON C-NOStep 3'1 M

fornula 36] EtO
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Waef 4
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U96§
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Ityl
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300552

7331 8%

2.78033

2.75559

2.7322

2.6519

2.6118 |

2.56396

2.49102

2.27902

O
| -

.9 gzg_gz..

NHZ Et OOC | COCEt
Step 1 Step 2 Me
(I'1-g) 33 Step 1 A
b, 30.0 g, 0.238 nol) and
286 nol) in toluene (80
drating condition for 5.5
on solution obtained in -
(V-b, 51.5 g, 0.238 nvol),
at 2 hours. The reaction
nder reduced pressure to
i on containing a conmpound
ol ution was used in the
e concentrated sol ution
ed net hanol (200 nli),
nd 2N sodi um hydr oxi de
and after conpletion of
on as in Exanple 1 was
0O nL) was added to the
trated residue to carry out
cipitated crystals were
d dried to obtain a
5% . NWR (DMVSO- d6, TMS)
1.55 (m 6H), 1.60 - 1.86
H, 2.90 - 2.99 (m 2H)
s, 1H), 14.78 (br s, 1H A

Me
b)

filraction is shown in Table 7

gl es of major peaks: 20
degrees [Table 7] 34 2 0 d
tensity 9.157 9.64983 515

1998 8.83963 165 32 10.701
129757 24.7 4.8 - 15.129

1047 77.8 15.1 16.271

Example 9: Synthesis of Compound (II-i)
[Chemical formula 38]
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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
4.57168 41.5 8 19.66 4.51179 80.8 15.7 20.188
4.39506 33.846.6 20 _53 4.32258 47.7 9.3 21.466
o 4.13612 ##/1 15 22F 4.02376 22.6 4.4 22.349
.97482<20.2 3.9 22.882 3.88329,46\ 6.2. Eo3. 449
79069 ¥8.4 4. 5519@94910@96316 24.807 3.5861
.9 5. 4Va8 1 3.54492V16. 3 3.2 R6.IBR-IF1533 18 3.5
6. 5043736021222 4—27—5%9 3.23514 8.93 1.7 28.49
(9. 130365teb. 8 2.3 28504l 23. 08543 17'54§L4 29. 707
3.00485 13.6 2.6 30.226 2.95439 13. {2 7;30. 66
2.91355 14.9 2.9 30.92 2.88962 35.6 6.9 31.382
2.84813 8 R.-0878 2. 79642 18. 20D 5 32.236
2. 77461 @!' 32.916 2.71881 7.92 1.5 34.088
2.62797 728 TN ~B4, 783 2.57704 9.52 1.8 35. 37
—27535%3 10.3 2 \36.075 2.48769 6.57 1.3 38.451
Stdp 33925 8.15 1.6| 38.959 2.30987 6.79 1.3 Exanple 8:
Synt hesi s of @effpsend (I1-h) [Chem cal formula 37] 35
FEO O NHZ FRiI§OOEt (! D Et OOC COOEt

Step 1
A solution of a compound (III-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 agueous
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-i, 12.1 g, 52.0%).
NMR (DMSO-ds): 0.95 (d, 6H, J= 6.6), 1.33 (brs, 2H), 1.43 (brs, 2H), 1.50 - 1.60 (m, 4H), 1.71 -
1.78 (m, 3H), 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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(I'V-b) (V-b) CXN O
hydrolysis (\(COOH N O Step 3 (Il-h) F Step 1 A

solution of a conmpound (Ill-b, 10.0 g,

(I'11-b) Step 1 Step 2 F

(1-h)
0.079 nol) and

a conpound (IV-b, 11.9 g, 0.095 nol) in toluene (100
20) Was veieé | Uxpendtpdee-ideRygiati ng condition for 7
83uBy.1037®B94 To 34| reacypgn sol ution obtained in
588 |1 sy sgJded a COMPOUgRIg(V-b, 23.99 g, 0.111 nol)
?@62 e %Y [for gio hours Jigder heati ng. The reaction
15%831|%2”&%3 cong a}rateﬁ iger reduced pressure tg
. gentgted—seobdiFon contai ning a conpoun
1¥%ﬁ§\ 6%ﬁ?g§ cond8rtl cl ution was used in the
15,3381, 877188 ) SEét 3 To thé|concentrated sol ution
15666i| 865283 &t en52.%ene alRiéd met hanol (150 ni), and
16.Q78 db97A¢ dr oxil8eé laqueous4 ol ution (79 ni,
16.5863nmbB402and sBbrrled at128C for 2 hours. The
17.8461i 6riosaliyti oag9wals congeawtrat ed under reduced
py.easunesssand tokgene andxwaier were added, and an
19G920Us phase was)gepar atgfl, | To the aqueous phase were
268989 4-968RAN0I 7135 Mgy gd 34 i of SN
28%HE 0TI A3b5 [aTT g, and atL Q;d at 25C fgr 1 h?U{ to
LY at+HzZathor—+ recipitated crystals were
353; ¢ %%XBM fil%?%tion, @ dried to obtain a
32%2“ c,u..}w h—1839 o 78-805  NVR (DVSO-d6, TMB):
i 82 (m AP | 1 5568] 63 (m 4H), 2.70 - 2.80
234t >H53,8240hr;-9 Q99 I(m 2W¥2|5.47 (s, 2H), 7.18 (d,
ﬁh =3%8693 |3 2§73y, 1H)29.14.7 (s, 1H) A result of
br 338887 | di f BBAdt i on 166 $hown in Table 8 and Fig.
2&156[ Bfdddtl i on anglies of 4mj or peaks: 20 = 13.2,
185.9,) 32552920.08.022. 7 deggrpes [Table 8 36 2 0 d
2vabsie | apensity Raejedti ve iggensity 7.566 11.67471 15
28006 | 18.16218]2071g 315. 4 995 12. 192 7.25359 41.7 26.7
2 g o B O s 482 908 17, 103
8320:Q2d 92 T84 |5 15147 5. : : :
gs%gingfgtggsﬁ :;901%;73204?5’212 11.3 7.2 18,657
304éi§i?9$l 5 P68 39469 6.‘5,3556 101 64.7 20.022
30:925 | 2.88921] ~ 9.75 4.2
31.742 | 2.81665 9.82 4.2
32.534 | 2.74985 10.1 4.4
32.892 | 2.720717 13.8 5.9
33.51 | 2.67202 7.83 3.4
34.2| 2.61964 9.04 3.9
34.484 | 2.59868 8.55 3.7
35.75 | 2.50956 8.67 3.7
36.751 | 2.44343 8.08 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 (II-j)
[Chemical formula 39]
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21.775 4.0781 33.4 21.4 22.332 3.97759 18.2 11.6

22.707 3.91287 96.4 61.7 23.972 3.70907 37.4 23.9

24.275 3.66343 45.2 28.9 25.153 3.5375 34.9 22.3

25. 995 42484,,32. 85&;1 26. 297 3.38625 14.7 9.4 26.62
Q 3.34 723 27.1y1 3.2792 4.4 9C89 8. 373

14302 .63 6.2 28 @5§52 205
0552F A3oft 8.6 30. 3/50 2. 9238 &g 30. 839
/89702 94 Qe 31 6% 3 .7 9. 4 3 . 168
78033 9.8 6.3 32. 75559 15. 4 .75 2.7322
“”%’?08 5_2§ B3 771 2. Gé?@oé 76 5.6 34.386)2 6118 13.7
8.8 34.966 2 56396 13.7 8.8 36.02f,2. 491062 17 10.9
39.509 2. ~6cOoH). 6 Exanple 9: yntheS|s of
Compound |) [Chem cal formula 38] 37 NH2 EtO C
Me~ COOEIN_MESRI®BC COOEt N O (!D 'O 0. C (IV-d)

—— b1~ (I11- ep 1 Step 2 M0 M ~COOH (I-i) | C
Sthb @ Step 3 Me Mg I-i) Step 1 A solution of a

conpound (I11-Db, ~% g, 0.0800 nol) and a conpound
(1'V-d, 6.98 dll) 0.0800 nol) in toluene (100 niL) was
refl uxed under dehydrating condition for 6 hours.

Step 1
A solution of a compound (II-b, 10.6 g, 0.084 mol) and a compound (IV-e, 10.0 g, 0.070
mol) in toluene (80 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, 15.9 g, 0.074
mol), and refluxed under heating for 7 hours. The reaction solution was concentrated under
reduced pressure to obtain a concentrated solution containing a compound (I-)). This
- concentrated solution was used in the next reaction.

Step 3

To the concentrated solution obtained in Step 2 were added methanol (70 mL), and a
solution of sodium hydroxide (8.38 g) in water (40 mL), and stirred at room temperature for 1
hour. After completion of reaction, a similar operation as in Example 1 was conducted, and
methanol (100 mL) was added to the obtained crystalline concentrated residue and
concentrated to 50 g, and left standing at 0°C. The precipitated crystals were collected by
filtration, washed with a small amount of cold methanol, and dried to obtain compound (11,
12.5 g, 51.7%).
NMR (DMSO-ds, TMS): 1.37 - 1.55 (m, 4H), 1.65 - 1.80 (m, 4H), 2.64 - 2.72 (m, 2H), 2.82 - 2.91
(m, 2H), 5.42 (s, 2H), 6.85 (m, 1H), 6.95 (m, 1H), 7.15 (m, 1H), 8.38 (s, 1H), 14.34 (br 5, 1H)
A result of powder X-ray diffraction is shown in Table 10 and Fig. 10.
Diffraction angles of major peaks: 26 = 14.6, 15.7, 17.9, 23.5, 26.8, 27.7 degrees
[Table 10]
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Step 2 To the reaction solution obtained in Step 1 was
added a conpound (V-b, 20.8 g, 0.0960 nol), and

refl uxed under heating for 15 hours. The reaction
SoH-HOR-—Wa S con{:eﬂtr;ai__,ed._t,fnder reduced pressure to
Dt ailif vehe o JBRSHARRAYETMH | on cont ai ni ng a conpound
B7419.95859 |corfe®hi rat edl.8gl uti on was used in the next
2881 DA98244t o323 o t hed.B8oncentrated sol ution

1805 B 708 |St e P wer e &dded net hanol (86 nL) and
11444 5RA\APBE#Yr ard1(B6 ni) .6.8nd 2N sodi um hydr oxi de

1580800 D496But | #8.§80.0 nd.B,| and stirred at 25C for 3
15H8Y9 $6.8M68311eaXr6Hn sol uL.Bon was concentrated under
13.80ucEédB88RRISUrE,2 and tnBUene and water were added,
14621 §6.06G480us phase wagp7.8e¢parated. The obtai ned
1mguep6s8lphase mas| addeds.50 a m xed sol ution of 5N
1hy8lt p6le28rde aci4B (40 nig.7and ethyl acetate (300 nl),
1ass2 estyoaeased wotd| et hyJz agcetate (50 nl). The extract
VIZS9 carssenb il at egsupnder nedliced pressure, 2-propanol.
14.8551 1. swas3added,7 and stg red at 25C for 15 hours to
2@hoWg ogrryst al Isigzaf i on. sIge preci pitated crystals were
29l eahiagspy Tifstypation,; and dried to obtain a
2CepPOUB2bY T -1 8722[ T G,1P7]0% . -NMR (DMSO-d6): 0.95
24,607 bEl92993%. B)14 11} 33 (bfg) 2H), 1.43 (brs, 2H), 1.50
23.513 69 760484 276 /T = do 48 (m 3H), 2.70 (m 2H),
22299 | B3k, Z1dd (M gid] 8.19 (s, 1H), 14.9 (s, 1H)
22 [ £5HI5008h [POWEy [ X-Tayy gtiffraction is shown in Table
25008Nd3flbdg, ¥ D ffTact angl es of mmjor peaks: 20 =
26287 | 9. 85 344 3, degrees [Table 9] 38 2 0 d

3
T YA RIE LAY tensity 8.353 10.57689 232
27552 3.-2%%%?5201&? z

: ?

L
; 1145H;9 13.02 6.79412 6.61 2.9

27d658E a7as 2055 S 4 S 7 b 328 6.17642 96.4 41.6

L

= A

3

r ~

15,38 9825 #—++—451 666 5.65203 51.9 22.4
gﬁg;fi*;%géé 94342 B-5r4— 46, 586 5. 34029 35.5 15.3

s r T 04t o B—¥2-040. 34 4.58573 63.5 27.4
30912 s psat tys #O—4—200 819 4.36688 71.5 30.9
PR Db e 92 24 58829 371 4.15431 24.4 10.5
5E401 4 sasRl o ot 008 59 525 3.94392 15.7 6.8
ROl o £p101 230 B2 2£8) 368663 67.3 29.1 24.791
355 pe o481 061865 3. 53711 10.5 4.6
37.007 | 2.42715 10.1 1.3
37.632 | 2.38823 7.93 1.1
38.335 | 2.34608 9.16 1.2

39.15 | 2.29909 8.46 1.1

[0017]
Example 11: Synthesis of Compound (VIII-a)
[Chemical formula 40]
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25.8 3.45029 8.02 3.5 27.238 3.2713 8.36 3.6 28.016
3.18219 10.3 4.5 29.022 3.074 16 42.1 18.2 29.417
3.03379 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 4.2 3 42
2.81665 9.82 4.2 32.534 2.74985 10.1 4.4 @ 892
2.72077 13.8 5.9 33.51 2.67202 7.83 3.4, 3 2.61964

Me COOM4. 484 2.598688. COCB5. 73 N5 09580 e 67
\ma 751 2SOLIA3 8. 08 3]s [37.722 2. 382(7/?] a}l 8 5.1
Me 02. 29599_9_.1_& 8. 26492778 3.4 5

Exanpl & _10: pthesi s of Co oud (11-j) m cal

f or [@c 39 "B\ Et 0 Et OOC t F
(1V-e pb) O ~N O (III-b) t Step 2 F (1-J)
C% CO~NOF Step 3 DSteplAsqutlon of a
conpound (Il1-b, 10.6 g O 4 nol ) and a conpound
(I'vV-e, 10, , 0.070 nol) in toluene (80 was

refl uxeQ er dehydrating condition fop urs. Step
MR Toxlt D rs&Cti on sBlydtdlyms obt aiyped jn $t was
adffeda Q¥rpEERNe( v—t—it5—9~g, M . &AOH

Me g under heati mgef @r 7 hd .dI action
sol uti on was concentrated under re ce8 pressure to
obt ail oncentrated sol ution contasg a conpound
(r-j). % concentrated sol ution wa % in the

next r eact .
(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-methylpyridone (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-methylpyridone (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 methanol (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 obtain a compound
(VIII-a, 9.78g, 92.9%).
Melting point: 237 to 238°C
NMR (DMSO-d¢, TMS): 1.05 (t, 3H, J = 7.8Hz), 1.15 - 2.10 (m, 10H), 2.19 (s, 3H), 2.67 (dd, 2H,
J=17.2 and 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. i1.
Diffraction angles of major peaks: 26 = 9.4, 17.8, 18.5, 20.9, 38.4 degrees
[Table 11]
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Step 3 To the concentrated sol ution obtained in Step 2
wer e added nethanol (70 nL), and a solution of sodium
hydroxide (8.38 g) in water (40 nmL), and stirred at

- enPeLaLur_e for 1 hmlr Aiter conpletion of
2 ch set _(F_H__;%Iu Reggve In svtExan,pl e 1 was

g dsgnduct gidiand  Feetnol Q m.) Ees: added to the

13‘32@ ai ne %}yst al §igagg concegqtzrat ed {pesi due and

13. Zoncent roap;»;gd to pGggy andifgft st al@dl ng at 0C. The
14 g8oeci pi toaped crystogbes wereggpol | ectd by filtration,
15. }6shed Wi 236 a snBle3z@roung izl ~ col w4iet hanol , and dri ed
17.820 obt aidn23onpouh®783 | - , 68412. 5 g,7651. 7%) . NVR
18 %@NBOd@ 23fVB): 47818 - 1.8685(m 4HR, 1.65 - 1.80 (m
, 2 @42822 724 92H) 138182 - 2091 (m 2H), 5.42
g? g 2H) 3535, ! %34(m AH8 7.15 (m 1H),
99 038 (s , :g br s 2 H Ar sult of powder
99 Apl ay d|f 5actl Og“f sho n Tabl 10 and Fig. 10.

23. 1 ffractd angl §%§ gos

mej gfggpeaks: 720 = 14.6, 15.7,
23.746- 9, 23 pgg 26.83 744 7 deggﬁes 'I]a)bl e 10] 40 2 9 d

724 398l Ue 'MWW_% 874 9.95659 8. 86
24.6802 9. 158129. 05824182. 6 4. B3910. 30598. 57703 47.9 6.4
25.800. 144 D. 98334 53.450%.8 3m3553 7.384558 28.5 3.8
26.540 919 ®, BH683 93.88581. 3 1B19851 6.128822 13.2 1.8

'f'731”%.-'%$§873 1&@7"149 7. 1939352 5.190646 90.8 12.1 17.9

%3 3 095135 %7 100 3 2 55 4 293 2797 3.7 20.749
20, Ao27748 055803 7.8 6 418 4532 131 1.7 21.857
006297 8787 11. % . 607 gg 92093 P4.1 1.9 23.513

--3§ 3678048 (23ds 28. 85 tdek 278 3 6308 1%6 '15.4 25.212
36. 13052939 082@7 1. 22 4@@ 957 337452984 14 1.9 26.267 3.39
38.4P0 2.7 02806794 32.32#453 12800k7.1 6. 652 3.22326 160
39.180. 3 27. 965 3. 1828% 57.8 627 28.673 3.11081 15 2
29.929 2.98303 29.2 3.9 30.87 2.89423 9.3 1.2

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

s-N_COOMe
+ )\N
Me .- COOH x~COC!l Cl"H3N
Me\/\(I SOCl; (VII-b)
N7YO _— N >
1§ : Step 1 L : Step 2
_ F
(Il-b) (Vi-a)
o sN COOMe —_— o g-N_ ,COOH
~ ) rolysis ~
oLy — T ey
Me N™ 0 Step 3 Me N0
O, ol
(1X-b) (VIll-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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31. 709 2.81953 47.4 6.3 32.895 2.72054 10.5 1.4
34.761 2.57864 21.3 2.8 35.43 2.53147 21.3 2.8 35.996
2.49297 9.23 1.2 37.007 2.42715 10.1 1.3 37.632

(1.0 n&)sﬁx%zﬁ-lﬁ (’9§6 hd w }‘}J’éﬁ 1]091 (15 2’9‘5 n]gmol) and stirred at
25°C %)1%9) @ ng t()\ysfa}m %ref%ﬁ% éﬂnn%% fﬂﬂ’?;ﬁ aférggp%é @ZV%&J\I ’Ii@és reaction

solutippyriasysed g ec%t&’%eac N -a) Me: SOC12 Me:nC N OO |
Step 1 Step 2 /FI/F(lI-b) (VI-a) OQp M'N
Step Hydrolysis HCOOv Me | HCOON Me O Step 3 M NO /
F o thd deaddior Mmhoxabbtaﬁteaﬁnstérﬂ e2Oh8dddoNcdMpind (VIL-b, 5.85 g, 27.9

mmol¥; Wﬂ&&{bd(zblﬂ g,k% 4?111?151 gaznd %@%} &?hﬁi{i{ﬁ@zd %g%q ln%l) stirred at
25°C for 26 ho (1% égﬂ ’?ﬂopc Lol aﬁ'f extrg. d with ethyl

acetatg (217 S@?‘tﬁ%‘? Vtﬁssﬂfrﬁb@fi with Ysafea.(?fl allr)éaéﬁ iflueous sodium

hydrogem e%nb@naf@dm #lni ngheextsagiorasctopaantited Thier redecedtrressure to obtain

a con@okustedsplwahen csedining 4 bempaidd (Y.t | This c@iceptratelGoldieon was used

in thelnea€ réddBiog Ol Uti on obtained in Step 1 was added a

sol ution of a compound (VIl-a, 5.90 g, 30.5 mmol) and
riethyl amine (3.1 g, 30.5 nmmol) in toluene (18.5 rrL)

N- mret h one (18.5 nL Then after_ additi
o1 T Hhfo Paarh e tian ohteined 5 Shepywere eded B85 @efnL), methanol

(25.5 g@u@%hN\m@ugt hydfr@@dam@wsglrutmns%a wL) endbitizied ag0°C for 2
hoursr eFottheselstibniasaddanzHihyidnghbriccoidp@a2dn]) t6-rehderst ieidic, added
waterwas mi)gand tHenGlitosedftt chyetaGidat 3¢ Br 9)5 hat¥ SPKH prcipitated crystals
were ME@&'@%lﬁaog e drid@ Jdib Tl 'c%gn r Ii‘% éOﬁ%)Ql e
Meltn‘?é) St % ?cent rated under pr essur hr’s

118): 30k 82 125 5455%. '22 (stg nze%%t @ SR Ym0y, 379 s,
2H), 5.49 (br-s, ZH) 7.13 - 7.28 (m, 4H), 8.42 (s, 1H), 13.65 (s, 1H)
A result of powder X-ray diffraction is shown in Table 12 and Fig. 12.
Diffraction angles of major peaks: 20 = 8.5, 18.4, 23.9, 25.2 degrees

Step

[Table 12]
2 0 Peak search set width d value _Intensity | Relative mtens.ty
8. 000 0.165 11. 0424 511 8
8. 540 0.188 10. 3454 2579 35
10. 720 0.188 8. 2459 1016 14
11.140 0.188 - 7. 9360 417 6
11.880 0.188 7.4433 235 4
15. 400 0.188 5. 7480 1058 15
16. 160 0.165 5. 4803 87 12
16. 340 0.188 5. 4203 1307 18
16. 940 0.188 5. 2296 855 13
17.740 0.212 49956 444 6
18. 380 0.212 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 162 11
__21.000 0,188 4. 2268 809 i
21. 960 0.188 4, 0442 289 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 0.212 ~ 3.7232 3440 41
25.160 0.212 3. 5366 2355 32
25. 920 0. 259 3.4346 456 7
27. 240 0.235 3.271 1477 20
28. 380 0. 259 3. 1422 1786 24
29.260 0.259 30497 B3 I
30. 960 0. 447 2. 8860 405 6
34.700 0.235 2. 5830 357 S
38. 360 0.235 2. 3446 7443 100
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To the concentrated solution obtained in Step 2 were
added with nethanol (25.9 nlL) and 36% sodi um

hydr oxi de aqueous solution (7.06g), and stirred at 50C
for 4 hours. The reacti on solution was concentr at ed

ur 2-pr opanol (54.6 g) and
Examﬁ%}% S&ﬁ&%@ﬁgfg{% ’ég@ were added to render it
[Chend‘é?ldf"ifnulﬁ al lowed to cr yst allize at 25C for 0.3

hour. The precipitated crystals were coll by
flltratlon and dried to obtainaconpoun I11-a

9. 780, C 9% Mel ting puy n 8oao 2384; OOR ’
éO(C} 05 (t = 7. 8Hz) ]}5 - 2.10
: < 3HMeR A7 @, %73b and 15

42 (s, "13 - 7.p2 4HY 510 ),
Meﬁ\(s (1IS:|)St 22 17 (br, 1H)5{,(Arr}res:|l)t 0 ﬁ%\(ﬁder -

X-ray_diffraction is shovvn’\i/I le 11 and Fig. 11.
DMef r a¥ei on angl es of maj or peak¥: 29 = 9.4, 17.8,
18. AI-dR0. 9, 38.4 degrees [Vidhle 11] 42 2 0 Peak
search set. wdth d value Intensity Relatiye intensity
| 9. 44p, @2 9.3610 4298 48 9.840 O . 9813 3378

w38 128 212 .812 10, 245 6. 6917
N9 "N1FCOER oﬁ ﬁé:igs@ ¥ TOOOH 235

-U ------- 772%23-7?7 Mo A - H17 820 0. 235
4. 9¥33 6841 76 1839 30. 235 4.781p 3695 42 19.520
0.282 4.5439 1781 20 20.880 0.235% 2509 3834 43
21.700Q 0.259 4.0920... 1333 15 22.340 0.235 3.9762
22Me’ oMe 22 840 0.235 3.8903 1643M49 M3 140 0.212
3. 8ANE)1489 17 23. 740 0. 188 3. 74W8-&57 7 24.320
0. 188 3.6568 636 8 24.640 0.212 3.6100 729 9 25.800
0.306 3.4503 3163 36 26.540 0.259 3.3558 1019 12
28.500 0. 259 3. 1293 1697 19 29.000 ' '" -0.-235

-3.0764 1039 12 29.340 0.212 3.0416 768 9 29.780
Step 10. 235 2.9976 574 7 30.280 0.259 2.9493 819 10 32.920

' 0.7282010tibd §Pa 09 487 le 4 in toluene
(10.7 gban I;é gy&éy %%%(gglggé d%a%sg-?ﬁe &ﬁ?}g&%ﬁon g?;% Qlinmzl), and

stlrre 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-methylpyridone (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 (30.8 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 methanol (22.7 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, 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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Exanpl e 12: Synthesis of Conpound (VIII-b) [Chem cal
formula 41] S. N~ COOMe M COON Me COCI -d  +H3N~-N Me
SOCl2 M (MI-b) nNnCNONOStep 1 Step 2 FF (I

DiffracBdn Qa}{kll;eg)af Qaﬁ) }#}Jﬁf;ﬁéghz\g&§ ]3.4\!?\/;2%_' &zﬁﬂr%swg; ol ysis

[Tabl%/%?]” b) Step 1 To a solution of a conmpound (I1I-

2 79 3Cebl semroh. ot WRID o) v T Al THehsify TReekeampt 2 i n DVF 43
8(2000 nC)0a78d THE[Q 77850 NL) {08@S addegg Wi th thi onyl
9.8R00ri de0(®13 g, 4812 nmol )570and stgrred at 25C for
9.606 hour 0t11B50bt ai912@63r eact 1524 sol utlnoq containing a
10.880pound0(NB- a) . 8THIG2 reactqd76n solBGtijon was used in

L 13.80@  next Orwﬁctl orf. 6546ep 2. 5380t he r dactli on sol ution
14. é ai ned%i ¥99st ep 29349 e addRd4 a conpound (VI1-b, 5.85

}g 27.9 0 1), i ne ( 61 %4mm|), and

17 t hyl '0 opyri (620 , 5 12 ), stirred at

17 for 1 ours,5 n 14O/§1 ){drochl1 ri-c acid (134.6 Q)
U18.Wes addeg)sgnd exf Heyated wiggh et hyt'y- acetate (217 ni).

19.8b@ extractiawas vwasgwed withpater (g4 nl) and 5%
19.8g0ieous godipum hydex@gen cegggonate 1§74 nli). The
20.4R0r act wad2concent4gdt ed uzsder reduged pressure to
21.dB¢ain__ 8 WB8ncent4 8920d sol 2470on corfai;ni ng a conpound
22.00%-b) . Phi%8 conckAB9at ed &2¥uti on 20as used in the
22 34% ¢ rea@tﬁﬁén. Stef7682 To th'iﬂconceriﬂr ated sol ution
gz ai ned%493st ep : % THE @85.7 ni), nethanol
: .5 L} ,21 nd 1 y¥r OXi de1 gueous sol ution
----- 2 §6de 9 rﬁ_ G5 Of - 213hours To the
%I oric gcid (25.2 n) to
3 (40 gL), and then
30. al4d)ovved nomsrystad b34z;e at Q{égfor 0: 5 hour. The
.30 6eeci pitarwd crystal® weressgol | ected by filtration,
32.86Q drief. 88 obt a. 648 conpdiddd (VI 1'b-b, 9.04g, 91. 7%.
33ggt|n go'ilggt Z@ggg 203C1§I‘§’R (DI\/B;Dd6 TMB): 1.06
3H, 8463 5 H7 24 3H), 2775 (q, 2H, J=
384261 ,) 8.188 (s, i 2 %br-s,'9H), 7.13 - 7.28
(m 4H), 8.42 (s, 1H) 13 65 (s, 1H) A result of
powder X-ray diffraction is shown in Table 12 and Fig.
12. Diffraction angles of major peaks: 20 = 8.5,
ExampR. W: Sp8tlesis2f dndegné€¥lildiabl e 12] 2 9 Peak search
[Chensied] foidtila 48)val ue Intensity Relative intensity 8.000

0.165 11.0424 577 8 -C|+H3N/é\coo|v|e
COOH Me COCI

NS X
\)\/\/\[ soc, \II (Vil-c)
N~ O _ . Me N7 0 -
K@[ Step 1 KC[F Step 2
| F
(Il-e) (Vl-c)
9 Hydrolysi 9
M yarolysis M
ﬂu COOMe — o ﬂm COOH
Me N"XO Step 3 Me N0
X | od

(1X-d) (VIHl-d)
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8. 540 0.188 10.3454 2579 35 10. 720 0. 188 8. 2459

1016 14 11.140 0.188 7.9360 417 6 11.880 0.188

7.4433 235 4 15.400 0.188 5.7490 1058 15 16.160
tep - 165 5.4803 871 12 16. 340 0. 188 5.4203 1307 18

> ig T%A'O 9ut1088c65a£%296 ggg% 7. 8} éigégmzﬁébéi}gegdi Eoé}@x%ag 5 in toluene
(18 m ag

mefiygpyridonesds ylg wrszgded thignyl chioride (338, 586.0 mmol), and
stirred at £8°( fadh 5 hggptopbtain b 1@eGi0) bBGich @REBnBRER domp@hd (VI-c). This
reacti®6Golitib88wak %4 2n 2BOnekt r2d:tB40 0. 188 3. 8903 435 6
23.080. 0.188 3.8504 473 7 23.480 0.188 3.7857 679 10
ep 23.880 0.212 3.7232 3440 47 25. 160 . 0.21 2 ' ' '3,

P33 355 32 25 .920 0.2 4346 456 27. 240
?Sf% G gilsgs gty s® R o rdrund i, 620 g, 28,0
mm"lg toligng (Hhd mlygh-mathylyyriggne (108ymL), sgwgiethylampse .49 g, 83.9 mmol),
and SQAr.exﬂ@G 2@."@@@ (5 Bg®Oto3BYais a 1R8ctEBOscdutABEeoRt AN & dotBpound (IX-e).
After WGGhingdw itk Soipd afutR: acHy @379 6% ebdiCanpadioside \B3.Y g8 )and water (15.6
mL), {{ @Mt whoOEdRbRxréeh uMﬁeIC@dcé\‘P fes¥dre: Crhitlddh et iated solutlon was

&NO(Vii-a) NOStep 1 Step 2 Ne
usedﬁﬁhene@‘?ﬁg&" VI-b) OO Mee \ H COX Hydrolysis Me v

%IC(I]\I NOStep 3 M NOM M M M (IX-c) (MII-c)
Stept

To the concentrated solution obtained in Step 2 were added THF (42 mL), methanol
(30 mL), and 1N sodium hydroxide aqueous solution (50.8 mL), and stirred at 50°C for 3 hours.
To the solution was added 2N hydrochloric acid (25.4 mL) to render it acidic, added water (24
mL), and allowed to crystallize at 0°C for 0.3 hour. The precipitated crystals were collected by
filtration, and dried to obtain a compound (VIII-d, 10.6 g, 90.7%).
Melting point: 194 to 195°C
NMR (DMSO-de, TMS): 1.04 (t, 3H, J = 7.5), 1.22 - 1.58 (m, 10H), 2.17 (s, 2H), 2.18 (s, 3H), 2.65
(a, 2H, J = 7.5), 3.40 (d, 2H, J = 6.3), 5.43 (brs, 2H), 7.11-7.21 (m, 4H), 8.25 (s, 1H), 9.94 (t, 1H, J
=5.7), 12.15 (brs, 1H)
A result of powder X-ray diffraction is 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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To a solution of a conmpound (I1-d, 6.38 g, 25.4 nmol)

obtained in Exanple 4 in toluene (10.7 nL) and

N- net hyl pyri done (10.7 nL) was added thionyl chloride

(3.32 g, 27.9 mml ), and stirred at 25C for 0.5 hour
2 190 6Fk asanh set pigiactiivaine SOl Utdngly  Geditanlemivng a conpound
4. gﬁ\(bl -d). OrhB& rabcltiion sol3lt6 on wa® used in the next
8. @actl ord. 28 ep 208425 he relfdion sd ution obtai ned in
1?added9a12§'bl uti gfddf a cdhpound (VI1-

12. 80047 g, 1 rrm)fj)91 d tr|2 yI am (2.83 g, 27 9
g )i “uene? 2 ----- t-hyl pyri done (15.9

17 Th% ter % 319 tr %éwyl am1 (5.66 g, 55.9

17 %I ).t 912 solu

was s red 25C for 1 hour to
18. ain ay hgacti op 7@@3 ut i onggg)nt ai nlgwg a conpound

19, 140X-c) . o\pg®r waghigpy withggPo sul fugic acid (30.3 g),
20, 94 sodi umiBE/dr oxit k38§ 28. 37§99 and vgater (12.6 nl),

21. t40e sol .18 was4ci@8Zentr d28d underl reduced pressure.

22.20 s conk@hl r at ed. 934 ut i 012380hvas us in the next

24, Z@actl on0 2@;{ ep 33TQ§23 he c@mtfentrat#d sol uti on obtai ned

25. 4 hre (227 nl), and 36%

@%ous g tion %?,7 06g), and stirred

he re ion sylutlon was
g%duced7 essurey 2- propanol (60.3
29. ¢ js§7 aci d 34468.5 g)4 were added to
99 5@nder ig 3pgi dicg @mj al | opggl to cr-yst allize at 0C for
29. 9005 hourg.igsThe progegpitategh crystaj s were coll ected
30.:0 filtr@sbdn, apd4déi ed t @5&btain a4 conpound (VIII-d,
31. 48077 ,0.839 3% . 2M8B% i ng pédht: 1704 to 171C NVR
32._.Q§J\/BOd60 25%/5) ®7§45 d, degs J= 6. 62 1.18 (s, 3H J=

33. 8H) 3§7 16 (s,4 3H), 2.75(q, 2H,
35_75) 9( s,lkg31024(s 3H) A
39, ul t ES vvder y | ctl on 35 shown in Tabl e
and é ffr |on angl es of maj or peaks:
= 10. 9, 13 3 20.4, 22.7 degrees [Table 13] 2 0
Peak search set width d value Intensity Relative
intensity 8.200 0.188 10.7735 1992 18 9.320 0.141
Examplef@ Bysthgss of Goppound (BHI-¢) 2053 1527 14 10.900 0. 188
[Chenfcal 1021 @87@]) 86 13.300 0.188 6.6516 5380 47

o . 14.940 0.165............ 5.9249 S \" COOMe
............ 604. ... .. . .CO&P. 660, 6541
045 18 17. . 306

)

COKBH 440 0.212 5§ %
| 1871 2255 @®CIR7.5 22, 0407 2161 (¥B-d)18. 6. 60
“R3504. 7543-864—8» 19. 300

0.212 4. 5952-2+F+319—
19! 0. 212514p,4624 1848 17 400 0. 2124 32498 2649
24 00 0.188 4.0920 2470

09 (VI-d)

0 s COOMe 0 S’\>_/COOH
= N/L\:\Ip | = N/A\N
| H - . H
Nl o Step 3 N™ "0

(1X-e) | (Vlll-e)

Step 1
To a solution of a compound (II-f, 800 mg, 2.52 mmol) obtained in Example 6 in
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22.000 0.188 4.0369 2234 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 0.212 3.4216 2090 19 26.620 0. 235
tetrahydPoRE xil ) werddddd l«%i% %%%%gg 8. 1
:‘g%%gﬂ%ézﬁgré’? W 620

dime ), and ur to o sdn alrggctlon solutlon

containing a compourghy1-d). Thiszrgadionggluimy wasyasgdin gheopextaaction.

37.640 0.165 2.3878 693 7 38.420 0.188 2.3411 11499
Step 2200 Exanpl e 14: Synthesis of Conpound (VIII-d)

[ Che ph&dachion éﬂlﬁﬁmﬂ@&tame@llﬁ' IS%% adaﬁ witP&ebmMBuild (VII-4, 516
mg, 2 %m% an‘a tf e( 8' b8 %b7 éxunﬁ) hﬂ‘/ré(!: t? at 25°C for
2hou to b ma éact \is

ndogfaé i aN:051 o ution was added

with ¢i t?@ as‘roa%logf é&dle}q%acée%mf@tqtm %Ptaée cwbe@ Wath( qartu@ted aqueous
sodiump kgaarjonats, andprifjedobateic (bbb ml) Exahilien con¢emtragédiender reduced
pressyre8 Whi residudNvaetdeyyspyltizetbfrem(a8totie)hewise RobesintIN OGN mg, 47%).

chloride (3.33 g, 28.0 nmmol ), and stirred at 25C for
Step.SO 5 hour to obtai nha reaction sol uti on cont ai ni ng a

Thi eactij.o ution

g{ R e R T )
tetrahylFofiran, xﬁﬁm% N audrenids aonmpsURltion (B-2cmle2 ggnmol), and
stirredy forz%h‘e}lrs @00 terapayatire( 1o Shendojutide wes agdadydilugieshleydrochloric acid
to renf@dit&civig, exradet Wit éthlyhaienste( Sndt¥aghedSditd wabarl ) The afghnic phase -
was c@idehtrateddthe2fidue wdd rociyetdlided rahh @b&oﬁe h&aflel /0 the precipitated
crysta%)lvaé &ﬁle&@@%?'ﬁ@ﬂr@ﬁo@ a%grﬂ}%ncg o(alc:%(n %n A{l$@ § %%g, 80.9%).

6%’1%5'5 bl. 4 G rxé» 6 51{),390 4.20
(br 2 Gle}qﬂ‘g?r’a]t}gd ;ﬁ ged P ’s%?ﬁ 13- %ﬁﬁcgﬂ} rat ed

A resy BPﬁEqwr\k’agay oS é%ftnon ig #@vmm Toklndp A Fig. 15.
Diffraction angles of major peaks: 26 = 6.9, 14.0, 19.4, 21.6 degrees

[Table 15]
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Step 3 To the concentrated solution obtained in Step 2

wer e added THE (42 nlL),
sodi um hydr oxi de aqueous solution (50.8 nL),

met hanol

and 1N
and

(30 nm),

stirred at 50C for 3 hours, To the solution was added
2 9N _hy#irabehl pireesita g REE™e 28% | ) to render it acidic,
6.2t W | (269.4n1L) , amdoall owed to crystallize at 0C
9.38F | 0.W4Hur . THe [precigd.é ated crystals were coll ected
9.976 | f8.85910 | ong.78nd dri edsto obtain a conpound
10.494 | 18.423080. 6 6.4690. 799 .9.8klting point: 194 to 195C
10.00WR (OMsaadp, 138): 1.0414{, 3H, J = 7.5), 1.22 - 1.58
11.198 | 108H6952. 17749, 2H) ,102818 (s, 3H), 2.65 (q, 2H, J
11.687} 5).5659640 (d,132H, J m.6{3), 5.43 (brs, 2H),
12.9270L-¢/s27gdm AFk.| 8. 254&] 1H), 9.94 (t, 1H J =
13.652/) ,6.48100] (Pigy [IFH) AT gpult of powder X-ray
13.884 [ r@631607 1 S5689Wn 1 myTa@bl e 14 and Fig. 14,
15.834 [ Tgdddy angt 3 of ) peaks: 26 = 4.7, 12.8,.
15.5%5 B.5.8684% | 24139 |20 7 ey ees _[Tabl e 14] 47 2 9 P_eak
16.550] 135819 W Ot g varug ntensity_ Rel ative intensity
4o 'S 1§5 6753176 29 8.380 0.212 10.5425
16.90P 5.2408400 18601 079 SifP
T L oshPB0 0y F4 912977539 6 12,800 0.212 6. 9103
2 14260 T212 2320 506 5 15.760 0. 235
184 33 4£8L LUSJO.E_LJ'L 044“1)
5= DILSH 25 —466-P=235 5. 0750 11143 100 17.860
19.354 1 A'58937 “6g 3] oo
19 9#124 73 ovay) 5&19\ 185251 0. 235 4.7869 958 9 19. 740
20: ;923541'525;71;7 53;'2’5‘{ = /_\.5.' 10 6. A 66'"' -4.18'88 "' '
21,0570 42 AP o8 1992 1224 11 22.220 0.259
4 22 2800285 3.6628 3118 28 25.220
2194, A LV ™8. ] 0" W2 10070, 235 3. 4609- 2840 26
21508 MR TR " 335802 208152 | 58 180 0. 282 3.1641 294 3
22.@1.‘:’ th‘lg\als}zﬁz;\f Jg i LS T ‘_;3,.3' . . .
2aoiE ] ooy 45,_35 = 22 7 A¥y-a: 29.260 0.165 3.0497 398 4
«39y E0699 9oglbl 1o 46785 7 29,900 0. 165 2. 9859 389
25.334 b 3.51074) 3c12.3 [94a5 W5k 4 31. 480 0. 259 2.8395 340
26.345 o3 AN &Y SE85.0 | 704221985 10 33. 700 0., 282
gé%?%i&@% 4 Z&?Z 560 0141731-7 2.3927 322 3 38.420 0.306
-390 134 7410. .
28.811 | 3.09624 11.6 16.8
29.656 | 3.00984 8.7 12.5
31.556 | 2.8328 11.9 17.1
32.193 | 2.77826 6.21 8.9
32.632 | 2.74186 6.26 9
33.814 | 2.64866 7.25 10.4
34.344 | 2.60901 8.31 12
35.005 | 2.56119 6.12 8.8
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 (VIII-f)

[Chemical

formula 45]
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39.320 0.188 2.2895 327 3 Exanple 15: Synthesis of
Conmpound (VI11-e) [Chem cal fornula 44] S~-COOMe COON

(DI COCI C+H3N-N (COCI)2 NO (VIl-d) | "~"X ~aNo0
Step 1 Step 2 (II-f) (VI-d) 0 S COOve 0 ¢-R , 000KHoffe N
.~N O~NOO~NOSt3 I)%@% (VIII-e p 1l To a

ti0O0OHf a conpou my! HN N mol )
.gthgined in EXehkple 8 etrahydrof\m@n (8 rrL)
Ve NE m:lded—e*aJ—-yl—-ehl ori de (3 ny —2——rre»and
md stirregeptz 25C for 1

e | for (2 drops)

ho obt glgggpa?r eaction s ion containing a

compowid (VI-d). This reactjon solution was used in

t iefynext reaction. Step‘Z™To the reaction solution

obtained in Step 1 were added with a conpound (VI'l-d,

516 WD@M&M triethylanine (. 7i \ CooH
nSol'ution was stirred SC ™R hoursto

bt al n la reacti on selutem-con| Ingla tlonpound

I'"-eP. To the sol utigp,was added” WtH dil uted
acet at e,

hydkoek| oric acid, extracted with eth
was hg ith saturated aqueous sodi um arbonate, and
purified water (14.5 nlL), and then conc

ntrated under .
redyixel pressure. The residue wagviligcrystallized from
acet one-hexane to obtain I X-e (577 ny, 47%. Step 3
To I X-e (350 ng, 0.72 mml) obtained in Step 2 were

Step pdded nethanol (3 nlL), tetrahydrofuran (3 niL) and 1IN

SO% %\%Qﬁ!&{s&'&ﬂ ey AHRaus (ﬁC}‘ H%gz(ﬁ &m%&u}i x)a’mple 6 in THF
(2 0

S R DU
25°C Oér‘i’gjeffm‘frt Oe?i’FadPéreé%E% wiofonkaigingA copraRddVIdhd This reaction
solutigp 36 Hsefl iththearext reaptienor gani ¢ phase  was

concentrated, the residue was recrystallized from
Step &acet one- hexane and the precipitated crystals were

cofrh& ed ReioR ¥ollukioh loBtdiRE 1na§'ﬁep qr §sdslB ?gﬁ) o a solution of a
comp&ﬁ'{%@ﬂf‘ & ( V?RZS :
tetra yl%rofﬁ % %%mdﬁ%v@@e g:%% ggs mg‘?é the g;luthn #@s (a)xgded diluted

ydrotzlblprlc fp})i apd gxfricted va.})h etgybzice(aj,e 1’Fl}e ez@gac@zqya@ gvashed with water and
5% aqueged sodddm hovrmen Xarkopath. f {lhaekirant wss einoswtrated Takdkereduced

pressiure, aad theFhanol $as ad@kd {0 hetobedinedgdstiedb obRfOh cPBPHSId (IX f, 832 mg,
742%30 = 6.9, 14.0, 19.4, 21.6 degrees [Table 15] 49 2
d value Intensity Relative intensity 6.949 12. 71033

$9.4 100

To the compound (IX-f, 832 mg, 1.71 mmol) obtained in Step 2 were added THF (2 mL),
methanol (1.5 mL), 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 (¢, 2H,
J=17.5), 3.00 (t-like, 2H), 4.07 (brd, 2H), 6.86 (s, 1H), 8.28 (s, 1H), 12.15 (br, 1H), 13.43 (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] '

Step
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9.383 9.4175 19.8 28.6 9.976 8.85919 6.77 9.8 10.494

3 13.984
1 15.575
16. 903

18. 43

7 19.995
9 21.057
2 21.78

2 23.35

3.09624 11.6 16.8 29.656

32197 10.3 14.8 Exanple 16:

formul a 45]

8.42308 6.46 9.3 10.842 8.15343 13.2 19 11.195
7.89695 7.49 10.8 11.687 7.56596 13 18.8 12.927
68427810815 6—-13-652 6. 48101 7.87 11.
250300 daliy binippsitk [Repile epsiv £ ga399 23,7 34,
880501 %8839 o 1578 | 15 d$18 5 35819 19 27.4
10535210023 706p 110817 354043 96333 24.1 34.7
1.3 079088 5 442.8 | 19 3942} 58237 64.3 92.
114553656592270 1424 | 20 5228 4. 32276 32.5 46.
1243781553492 5 2B7.8| 21 9649 4. 11181 48.7 70.
124896777108389 F 544.7 | 22 4353 3. 94922 23.1 33.
136306053961 |1 188.1 [25. 324.8| 51274 12.3 17.7 26.345
143 8813 D 226.9] 27 289 B. 26852 7.63 11 27.908
| 1439301De239L 3 148.9 | 28. 8B13
162 THOB44@7%7| 121%6 [31. 586.2| 8328 11.9 17.1 32.193
17055782692 8485 |32. 63B.2| 74186 6.26 9 33.814
276486606825 1014 | 34. 344 2. 60901 8.31 12 35.005
1821 B6[14. 9354210 8181 [36. 624 £| 45176 7.11 10.2 37.24
1920 BIPAB6 D] 8. 91.238. 74302 :
19937 hegas7f Gegpdund (¥l 1 -f) [ Cheni cal
2050115 £LO0Ms | COsET T T X01669CI CI H3NN (VI | - €)
20.764 | 4.27442 | 40.4 38.6
21.224 1 4.18275 54.3 51.8
21.855 | 4.06333 37.1 35.4
22.324 | 3.97903 12 11.4
23.186 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(3.21199 9.41 9
28.115 | 3.17129 | 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 7.4
34.257 | 2.61544 6.36 6.1
36.77 | 2.44222 6.31 6
37.503 | 2.396156 6.75 6.4
38.905 | 2.31298 7.03 6.7
39.776 | 2.26429 8.36 8

Example 17: Synthesis of Compound (VIII-g)

[Chemical formula 46]
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CO~"NO Step 1 Step 2 (Il-f) (VI-d) O NS~ COOWw O ~'~
COOH HONHN NOStep 30 (IX-f) (MIlI-f) Step 1
To a suspension of a conpound (II-f, 0.73 g, 2.30
nmol ) obtained in Exanple 6 in THE (3 m) were
added thionyl chloride (300 ng, 2.53 and DMF (2
drops), and stirred g 25C £ 0. BMour” to obtain a

g a conpound Thi s

r eCiCOOHSsoOl ution cg i s6) .
@%on s@&aali on @ bn the nexy. f)Clzéaoc“éLl) on. Step
NI r easton—sobuti on olpt al_ned |ﬁbé%eﬁ_4—mas>-lomdy

added drOpMA e tp a sol uti co ung (V1l-e,
52 P01 ), triethykas ne (81ggr%:tf 98 05 mol ),
and 'trahydrofuran (4 nhg, and stirred at 25C for
n% hours. To the sol ut i§fi%as added dil uted
hydrochl orjc acid, and extracted with ethy
The e®tr was washed with water and d

' " gen carbonate. Th S
bnclenth at gd unden—pedaeed— pr e, was
adiedot o t heosieai ne i due e tNal r@a con?féf@lﬁd
(1 832 my, 74. 2/5 tep 3 To t bound (1 X%-f,
832 1.71 mol ) obtained in Step 2e added THE
(2 met hanol (1.5 niL), and I N sodGm hydr oxi de
aquemwy solution (2.5 nL), and stivilgy at room
tenperature for 3 hours. To the reaction solution were
added toluene and water, and the agqueous phase was
separated. To the separated agueous phase was added
Ste d|Iuted hydrochloric acid to render it aci di c, and

rated crys a s were colle Lt ration,
%S?S&%ﬁ?é Ay %%@f\ffel bt Y ot i Bfgple 6 in THE
(5 mL \M%a(ﬂd(egt y)@y chlmrd age3-45mum)el) an d;gpq),nand stirred at 25°C
for 0.5 to obtgn ¢ reacpipp sg]:ut@n@mtaﬂuﬁg a(cpmlppk]@,d (AH)), ZhB4eaction solution
was us(eti,mZhb nextredctign. 3.00 (t-Ilike, 2H), 4.07 (brd, 2H),
6.86 (s, 1H), 8.28 (s, 1H), 12.15 (br, 1H), 13.43 (s,
Smpzlkb A result of powder X-ray diffraction is shown in

Zlbclgéxsa anns%ll,ktl odll_t§11§91ﬁg°»|:c§a§ Iﬁv%rs] f? ang Pg%egcf drf)?lgbgle éo 66T>lut10n ofa
compoya SVE-15 5o Byramel  ehi Ay 8P 8- ym gD {erahycrofaran
(6 mL)g siged 3t £5°@lord. Bhquszgengdgsd dguted. lydt@hPriclacid, @nd extracted with
ethyl aze07.8 STHeeBrakR was wiakhbd with $56@2 2nd4%28quebids 86Bum hydrogen

carbonétd. 432 ekfrabt ¥as YonckAtr@P OndEp38d1ndd pr&du® tobbtHRR residue (1.57 g)

contalﬁm p%%na éﬁ@g}g Thits AR WAL 326 tHe A&kt FeactbnI37

2591

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,
2H), 3.95 - 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 s, 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]
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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
%8 _obyd yelipg oiintensily Fesie e 855 4. 06333 37.1 35. 4
625683041 3346§A003 6D411 4 598|186 3.833 31.8 30.4 24.18
TR28&5717%2. D488 o 21.124 8188.3./58502 17.9 17 26.771
R76p7 RO 9. K6.627,. 7567.8./21199 9.41 9 28.115
103226711 83642854 7. 33.28. 69 47.109 9.85 9.4 29.415 3.03399
101548 183797931, 77682, 8137%648. 94 8.5 32.046 2. 79062
1381999 &.B03432. 6967.2.(7364579.8./7 7.4 34.257 2.61544 6. 36
146060 365.79065. [4422286. 31 $9.937. 503 2.39615 6. 75 6. 4
143815005.234B298 71.83 6. 718.89. 776 2.26429 8.36 8 Exanple
18705 |Syns hessi s of9.Conpousl3a(VI11-g) [Chemical formula
164848 52%.245760C1 $18B6I{COON 4 sCOOMe  SOC12 N O (VI -f)
183N Q.S |1 Sep (2 (34.8f) (VI-d) 0 O EII1 HO COOwe
1981H NOsggBOH  &tep 3 (28ag) (VIII-g) Step 1
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 92.2
22.339 3.97649 30.2 26.7
22.87 3.88526 24.4 21.6
24.09 3.69114 113 100
25.31 3.51598 30.5 27
25.778 3.45322 12.3 10.9
26.5 3.36071 9.03 8
27.674 3.22072 8 7.1
28.341 3.14647 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 6.3
34.161 2.62251 14.1 12.5
34.764 2.5784 7.62 6.7
35.746 2.50978 6.53 5.8
36.454 2.4627 7.46 6.6
37.348 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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To a suspension of a compound (II1-f, 1.00 g, 3.15
mol ) obtained in Exanple 6 in THE (5 nL) was added
t hi onyl chloride (410 ng, 3.45 mml) and DWF (2
drops), and stirred at 25C for 0.5 hour t bt @dbae
reaction sol ution contaQi ng acéﬁp'pound ﬁ*/ Thi s
{&POHol uti on wa ¢ e néXHsMeabtion. Step
| The reacti 68OSB: utilgn obtaiged in Step (Vs sl owly
Qir opwt—se—toe—asol Uution o a. conpotma—{VvH=f,
AF 76 TABLY | triethy (958 nfter9247 nmol )
ahydrofuran (5 niL), red at 25C for 1.5
hen added dil uted \degr ochforic acid, and
empact ed with ethyl acett The extract was washed
with water and 5% aqueous sodi um hydrogen carbonate.
The et r&N\waEL¥WMecent rat ed under redud ssy¢@0to
i rdue (1.57 g) con i R n
I X-g) .HThi's residue_was used i
RP~® To the residuegfd - $7 9) 4 d
added THE; (7.8 nmL), nethanol (7.8 rrL F2N sodi um

hydr e aqueous solution (4.73 nl), stirred at

roo Rerature for 1.5 hours. To thexe€action

sol Q&i dn wer e added tol uene and vva; )and t he aqueous

phase “was separated. To the separ ted aqueous phase
was added diluted hydrochloric acid to render it
acidic, and extracted with ethyl acetate. The organic

Step 1 phase vvas washed with water, dried, and the sol vent

off to aln an 0|Iy re
r ok fidbige Sba Germpo B ello . Stghed b Eireple 10 in
te rahwga%*a(ﬁlmlz)eﬂeterad#éeé% Igheloridend ltneg ébft8ammob) and
dimethylfgymamide (Mitop), gndFtiFradmt 255CHor Nviux( OB id G, redd¥Byn solution
contaithina eordpBrhd((Wi-el 9H)his Peabfion sQuiEbn Ak udkd in theHxt réacBibn.
(m 2H), 3.67 (s, 2H), 3.95 - 4.20 (m 2H), 7.09 (m
Steple) 7.23 - 7 32 (m 2H), 8.06 (d, 1H J=8.1), 8.24

5I‘h rH)a 1on JUiT Sbt e o 1 F it a compound
N A e T Sy
The SOj_lgthZl wis stlrreQ @t 25°Qfyr @ hopus to adgingeractidiapilatidy ﬂ:orﬁ@m?ng a
compoQ@nd (ahle Torthe sslutipn Redsaididee diluted igidrochlobicsei, 2Rtrd684 with ethyl
acetatb, ivdsh®d with datdPdied 3qieth8Bodilimlbiédrbénatd-aff@pFifltaAter, and then
concentPatbd Ghd& rblu 18s84< 85T m3redidhl whas 1%92?&1% z%g%gog%ggetone -hexane to

obteinIER@R e 8515 o g3a03 21 4 18.9 16,05 551758 59. 1

52.3 16.888 5.24575 9.95 8.8 18.351 4.83054 38.7
Step 334, 3  19.031 4.6595 32.1 28.4 19.37 4.57858 32.2 28.5

19 o7AXsh £8901831. 37 mingBoltaing i Steh 2AwER2adibd mm@haRol (3.4 mL),
tetrahydrofuran (3.4 mL) and 1N 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), 3.60 (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 (br s, 1H), 13.26 (s, 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]

55



20. 855 4.25595 104 92.2 22.339 3.97649 30.2 26.7
22.87 3.88526 24.4 21.6 24.09 3.69114 113 100 25.31
3.51598 30.5 27 25.778 3.45322 12.3 10.9 26.5 3.36071
Q 03 8 27 674 3 22072 8 7 28.341 3.14647 10 8.8
228, 1593219926 Interpityg |RpTe4rensiig) 803 2. 99537 10.3 9.1
803402.72463767 W39 3 11.8730, 97 2.88513 11.9 10.5
B22176.58399966 &8.B5 7.4 532 92 2.71848 7.08 6.3 34.161
9266228169091 124857 | 34. 764.72. 5784 7.62 6.7 35.746
10.8950982660%3 5.8806 B6. 4549% 4627 7.46 6.6 37.348
11.238057338167 7.19.8 B8. 583248 3316 5.86 5.2 Exanple 18:
11.388t h@siog 18 Canpeound (VRIgrh) [Chenical formula 47]
12.846 $~CQAVE4 |COAN.4 XXCodli7, 3G +H3N I, N (COCl )2 N O
12.8V11]- d)s586I01N Q32 Step &7/sF Step 2 \ | \ F F (Vl-e)
13.8b7 1] b.96798 |, 00AMe| O S~ 1N H N O-NH NN O Step 3 0
14848 | 6lo%1B) [(VIdsl4h)  Stem |l To a solution of a
16.qe808&4081- ] .8 PPU NU, L A4 mmol ) obtained in Exanple
17.5851 N4 JeB6BaNydis0f ran 3 41L) were added oxalyl
1£8B0T 4@ 7030 8§ 4 [- o8 By ) and di methyl formam de (1
18 GR80) , 493d3 3T Tegat— 2% dor 1 hour to obtain a
1965331 L1 3871 UL Tl [ contgLpng a conpound (Vi-e). This
20588CT LOIpop Rl UTT @y Was uggd,j n the next reaction. Step

21536 | 4.12277 75.5 89.5
21.871! 4.06047 84.4 100
1 22.893 | 3.88147 18.4 21.8
24.118 3.687 8.55 10.1
24.732 | 3.59682 11.6 13.7
25.731 | 3.45937 7.53 8.9
26.261 | 3.39075 30.9 36.6
27.083 | 3.28971 8.25 9.8
27.799 | 3.20653 9.91 11.7
28.488 | 3.13054 25.4 30
30.135| 2.96313 11.6 13.7
30.827 | 2.89811 12.7 15.1
31.354 | 2.85087 9.67 11.5
32.333| 2.76655| 5.56 6.6
32.827 | 2.72603 11.9 14.1
33.707 2.6568 5 5.9
36.292 | 2.47327 9.49 11.2
36.823 | 2.43882 7.03 8.3
37.19 | 2.41562 7.76 9.2
37.769 | 2.37988 8.61 10.2
39.238 | 2.29409 6.65 7.9

39.846 | 2.26049 5.73 6.8

Example 19: Synthesis of Compound (VIII-i)
[Chemical formula 48]
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The reaction solution obtained in Step 1 was slowy
added to a solution of a conmpound (VII-d, 320 ny,
1.72 mol) and triethylam ne (0.435 g, 4.30 nmol) in
tetrahydrofuran (5 nL). The solution vvas{o\bb@fj,eat
25C for 2 hours to obtain a reactlon %
ontai® Pg a conpound Q@ -Non was
] di uteq m och ¢ agjd, extractgglv\%th et hyl
Sgj-akg, washed With W|th S% aNedanueous sddl
[ bnatezéw J;rlfledvva , and then_ co centrat ed
undhareduce tﬁf’e sure. The fesidue was PE& gst allized
fro cetone-hexane to obtell Mé¢X-h (600 ng, 81%.
St Mo IX-h (580 ny, 1(\1|3) mmol ) obtained in Step 2
wel® added net hanol (3.4 n), tetrahydrofuran (3.4
nm.) and 1N @iOl(nMehydroxi de aqueous sol ution QPHT_,
4 mepl )y—@nd stirred for 1.5 hours & rm
te eatgLeNTothe sol uti on was—ad i LAt M
yd? chNori®c acid_to render i Bnd “ext ract ed
ﬁyl acetate, and the ory ngTRase was washed
wi {th water. The orgarﬁtépp%ase was drid concentr at ed,

theYyesidue was recrystallized from Jcetone-hexane,
aPI &f precipitated crystals were cted by
tr ion and dried to obtain a mqgound (VI -h,
520(g) 95.29. NWVR ( DVBO- ds, TI\/IS) 1.49 (m
4H), 1.55 - 1.72 (m 4H), 2.67 - 2.80 (m 2H), 2.85 -
2.97 (m 2H), 3.60 (s, 2H), 5.48 (br s, 2H), 6.96 -
Step? 04 (m 1H) 7.03 (s, 1H), 7.30 - 7.46 (m 2H), 8.38
I—% 9 (br s, 13. 2\(,5%6 1H) A result of
o%%rs Iation rag a.cwpa%d 65143@0% 3 mmphinbained hExgpple 9 and
tetrahyérofumrf Bkl were gt ersitlo pxalyljcblorjstedk43 m20 113 pomol) and
dimethylif@ma@ide (1 26, arilllsthryrePdt T5oGefgr @6 hout TadteinlBleadBor? solution
contaiirtk ¥ adrdfodddt @MI).t YHRFeulctive sd10ti8N Hab Yise BindBe b xt/ A4 Btion.
: 14.9 17.7 9.22 9.58399 4.7 5.6 9.965 8.86909 48.7
2'57 7 10.694 8.26601 8.06 9.6 11.435 7.73216 10.8
8 117837504363675 12. 246 7..22174 14. 4
2”16 repstion solgtign 8%%"*2@ 1B Sgep & wagps] 05837 agdeskip pgsojutian of a compound
(VII- gl%%mglh 24 1gng)) ond gyridime43 L), 1Fhgsgfutiorpraegiged at 25°C for 14 hours
to obtqip REBHctior9GReEon BorBafinBa t@nh@ind FX-7)15 TA6hd s@tiGn was added diluted
hydrodiBori@8cid, ek3ftedbwih@%hy acdtQtd %sﬂecﬁ&ﬁﬁ%a&ﬁaﬁadhﬁu@ous sodium
bicarbdQate%m Lﬁ'ﬁ%“wg.’@r 8a11613chn cOrcerB 8t Irief fedire [éﬁgsére The residue

was p%]jﬁg(f 1hg§ h?%m%%?%ggphyz(%enga%% e%hﬁsa%égatél ?1 f‘?) o ob%aln IX-I as a pale

yellow soh g,

Step

Step 3

To IX-i (340 mg, 0.76 mmol) obtained in Step 2 were added methanol (2.3 mL),
tetrahydrofuran (2.3 mL) and 1N 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), 3.81(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.
Diffraction angles of major peaks: 26 = 10.4, 18.0, 20.7, 21.0 degrees
[Table 19]
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24,732 3.59682 11.6 13.7 25.731 3.45937 7.53 8.9
26.261 3.39075 30.9 36.6 27.083 3.28971 8.25 9.8
27.799 3.20653 9.91 11.7 28.488 3.13054 25.4 30
30,135 296313 11 13 7 30.827 2.89811 12.7 15.1
2 354 vougsdrengtye OYF 30 333 2. 76655 5.56 6.6
1326822 34393603 71859 14.1 133.707 2.6568 5 5.9 36.292
10472738 M36649 11789 | 36. 82307. 43882 7.03 8.3 37.19
1278156506576 9. 3.6 87. 7690.8./37988 8. 61 10.2 39.238
132029469756.385 7.23.8 B9. 8463.2.|126049 5.73 6.8 Exanple 19:
14 99fit| hésilg36f Caépdund (MRIIj-i) [Chem cal fornul a 48]
1586NCEAM303COO8.C0CI H2Nt.$ IN (COCl)2 N O (VIl-g) CC
15N09 | SbeA3842%5t e 728 | Me Me2 BB Me (U-i) (VI-f) - 0O N COOwe
10.15 |[COON¢619 |~ MoH S H i1k ON O Step 3 ONO M M
18)26NE 4.91loX6i]) @44 [-1) &tep 1 To a solution of a
18GoBpound74bll- 1 ,28300 Ny, 94603 mmol ) obtai ned i n Exanpl e
20%9and 4 dsebpadhydoof iran (F7nL) were added wi th oxal yi
200BBAr 4290443 Mo . I3 Ngml|) and di nmethyl formam de (1
218460) 4. PGSt 1 TFegi[at 2585flor 0.5 hour to obtain a
2f 8adt 3y 7geliuti ofg Tcontay giing a conpound (VI-f). This
231088GT 3 oSRIUt T Qg Was Usgygi n the next reaction,
23.629 | 3.76217 10.8 1.4
24.281 | 3.66264 8.27 1
24.867 3.5776 29.2 3.7
26.363§ 3.37783 16.3 2.1
27.151| 3.28156 17.2 2.2
28.762 | 3.10138 7.19 0.9
29.739 | 3.00163 11.5 1.5
30.329 | 2.94461| 13.5 1.7
31.724 | 2.81822 15.7 2
33.979 | 2.63617 10 1.3
38.848 | 2.31625 5 0.6

Example 20: Synthesis of Compound (VIII-j)
[Chemical formula 49]

x

Step 1

=
_('D)_/—z

. N
cocl HZN/(SLCOOMe

(Vli-h)
(@] —_— >
Step 1 Step 2
Me Me
Me (VI-f)
0 N, ,COOMe 0 N7 ,COOH
|
o - Ox0x, -
H —_— H
Step 3 ’\S\O
Me Me Me
IX~)) (VIIl-j)

To a solution of a compound (II-i, 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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Step 2 The reaction solution obtained in Step 1 was
sI ow y added to a solution of a conmpound (VII-g, 260
ng, 1.24 nmol) and pyridine (3 nL). The solution was

contaifiile'd & MurfITT 0! g%;s Jgg&n%oglusnog z@f(m% Usdt h3AE HeReaction.

was added diluted hydrochloric acid, ext ract ed with
Step 2ot hyl acetate, washed with saturated aqueous sodi um

bi ’Hw@antacuesc&xmfdorpehtameédn wadrel waanlpwih eddedotecesol wtinaneef a compound
(VII-hpatemgr £daaedolprteieshileminen@l5 e, dilemmasdandueirbhedrobyran (3 mL).
The soﬂn!ldn?arag elire AL B ® B AR MO ut MBS RUbtiAE Sladiéh éohtaihing a

compo I nT!t) ﬁn% #&tnkaQQL dl LR}Q% g%xloghlg g’gc Iagextx"acted Wlth ethyl
acetatgt\g %{tala%tgd Aa1E0 C§|° x(ug? b)ona a° alﬁlbther ox?ateg ahd then
conce zats r‘ﬁ? e%mﬂlusz RISET U hie #se V&%M&H g Tihsaope! ghrogatography

(hexamethzl etatel(3:1))dndbtagn (X4 éﬁofrog, 6-%our at room
tenperature. To the solution was added dil uted
Step 3hydrochl oric acid to render it acidic, and extracted

n%:?)t A fmd yb‘%t&lﬁgd o Q%@' z:wdaaagﬁ mgetm 513 mL),
tetraheéw i wé ) A Nt F&%@X&fégsaqws%ws?%‘& AL o),
stirredyfox 25nBOWE RARROM AFAPUREST e£p Phe soluiPr g pdded rochloric
acid teysndex itexgidig anid| extraciedrwitla chydi peesater and Bist cygania phase was washed
with veaapo Ul drighnit phasé?bfs dfied, 2onck¥gratddyRnl DS sitbhie WadS)errystallized
from RePBeldxadlandthé p@cmﬁ'até’cﬁcrysﬁhlﬁ@eﬁdﬂolléclbﬂ by &lt8Stion, and dried to
obta1n2a gcglgcmndz(kﬂﬂ 322§pm 3. 81( s, 2H), 4.10 -

ik o b @36)93366? 42, o @%E%; 21D, 290 .
5.0 (ho2Hy A af o hd-19 aém $HE). 7ra12ec 10N B gp JaDp L2 Bt 5 1HD, 139
(s, 1Hpeaks: 20 = 10.4, 18.0, 20.7, 21.0 degrees [ Tabl e 19]
A res\8¥/ onacﬂvdérQ(aﬂ'ayeiiffrHCﬁnB iis shoRed imtTabée Roheddiug. 0. 7. 156
Difradiforddilas 3 Bjod pdliced 2 113066 1289146010, 1 Ledied . 50651
[Tab1e6zc§ 13.103 6.75132 24.8 3.1 14.007 6.31735 16.9

14 36 6.16303 8.91 1.1 15.704 5.63842 17.8 2.3

17.15 5.16619 29.1 3.7 18.016 4.91976 63.8 8.1 18.596

4.76749 28.4 3.6 20.691 4.28929 60.7 7.7 20.988

4.22917 52.9 6.7 21.547 4.12084 17.2 2.2 22.62

3.92757 13 1.7 23.018 3.86056 9.8 1.2 23.629 3.76217

10.8 1.4 24.281 3.66264 8.27 1 24.867 3.5776 29.2

3.7 26.363 3.37783 16.3 2.1 27.151 3.28156 17.2 2.2
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28.762 3.10138 7.19 0.9
30.329 2.94461 13.5 1.7
2.63617 10 1.3 38.848 2.

Svynt haci c nf
RAeSHS

Copp

und—(\I

2q

s

Pie inpersfy

29.739 3.00163 11.5 1.5
31.724 2.81822 15.7 2 33.979
31625 5 0.6 Exanple 20:

[-j) [Chemical fornula 49]
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[0018]

Compounds (VIII-k) to (VIII-nn) were synthesized in a similar manner as in Examples

1t0o20. Structural formulas are shown in Table 21 to Table 26.

[Table 21]
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3.03 (m 2H)

(s,

1H),

3.82 (s,
1H),

2H), 4.10 -

8.24 (s, 12.63 (br s,

7.3
(s,

4.25 (m 2H),
1H), 13.39

H A result of powder X-ray diffraction is shown in

Table 20 and Fig. 20.
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20 = Btlucthfailformfr0, 18.3,
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4 27.8 18.522 4

2
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[ 536 31

4 68288
4.50176 G
4.36048

19.3 19.96 4.4
9.4 20.579 4.

14.1 19.503 4

‘o] . U 11. 09
330235 676 6. 977
4.9222 93.9 29.9
78638 44.1 14.1
54787 53.1 16.9
1466 33.2 10.6

31244 35 11.2

16. 459 5. 38127 12,

o1

vV 21.1386
_ B.7455
3. 65734
3. 4447
3. 25242

3.0624
24 .8 7

Z]
4.15142
18m8

6
1 13. 74 é
§*§9:§:§Ei§6
) 10. 2 2
30
478

1@ W®2W64 3.
4.783 3.58953 1

668 3.33999 47|
8.948 3.08184 1
P6 2. 97557 9. 05
83971 6 16 2 32

71186 23[ 3

9@63@023‘3 29 23.7
7.4 24.316

3.5 4.3 25.843
2 15 27.399

1.7 3.7 29.136
2.9 30.971 2.8849
29 2 77007 9 95 3

V 3412d9|2
—m. 53873

34.762 2.57
(?02}5'106 7.04

9 33
31
61305 1
8 2

BZI4P0 3.9 35.3
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I 1

CO,H
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e
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COQH

foound

I)
o,
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[Table 22]
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37.371 2.40432 6.61 2.1 39.096 2.30212 7.75 2.5
[0018] Conpounds (VII1-k) to (VII1-nn) were

62

synt hesized in a simlar manner as in Exanples 1 to
Staet-urat—fHorrulas—are—shoewn—nR—Table21toTabl e
Cos, “’[“%‘ bl e Zﬂtrmumrfpummld St r uct ur al Melsingub@niEQt | ng
poPnt ¢ No. V. I | | 0 230-232 Kk M HCO?H Me NP
V]ICI Mil I I OS-\~ H 203-205 {42839 M | H N DO
-y 11 O 204-205Q CO2H NQ ML HNOF VI I |
Me 204-20%Me« '\¢HC(2H MNOF VI I 1Ql
C02H 185-186 (|- +~ M Refle | N OF [Table 22] Bl
CorrpourdM N formula Melting point C No. V I|I
| 228-230 O R Me_I HCOZH M NOF F
vV ITI1 186-188
h f
Me N o
UF
F
VIII Me, 136-138
—r dVIe e
Me N N COH
Me I H
N™ 0
o4
F
VITII o) 155-160
Me N0
o
F
VITII o 126-128
-t 0
MJ\\/TLN COH
| H
Me N X0
M;\Me
[Table 23]



Vi1l MQ.e 186-188 0 M M2 | HN ~CO2H M NOF
F VI 1 | dvie me'. 136-138 r M C2H M H NOF
F VI 1, | 0155-160 - s MM NCO2HM H NOF F V
1 ] 126-128 - t 0O M CO’H M HO N O M M [Tahe
Corppqurgh| ConpoSnticSiralidarundh f or nul a| MaMlelthg pahtCC
N§o- V| | | Me 147-149 - u O Me Me H-]::: C2H Me|N
VOWMIME VI T I Me ME d5-176 -V B4HEH Me N O
—_MeVIiillO0SsS COQH 8M7188_z|\/|9|\L|N|veH N O
e
Me NN CO,H
Me NS0
Me” Me
VIII Me_ Me 175-176
-V
0
Me NN coH
Me N0
Me” Me
VIII O s CO,H 187-188
e sa ol
|
Me N0
VIII -
v Me, 222-224
0] r<Me'
Me YN0
Me N0
VI e Me 157-159
-y
Me I\ Nj/\/COZH
H
Me N
[Table 24]

63 -



VIl | MM 222-224 XOM MI NJCR2H M NO

1-0 VIIIC~eI\/Q\/l9157159 y M@ C2HN M HNO

[ Tabl e 24] 63 Conpound Structural formula NMR (D MS

O d6, _N. TMS 6VIIIO" . . --. OH
Cothpodnd .[88(m 18H) oturkl A8fAtla, 2H) , | 2N Ror(th M2FIQ — d 6 .

3MN&9( s, -z HSO 2H), 4.05(br, 2H), 678}‘@4@) GCN O

H), 8. 23(S, ~ALH), 1238 (S,
v 2(311_ 11.15)( ( ) 7)%{%@(0?&61 . (l?}_')lé{ﬂ) 2.70(brt,
) 01( brl- ) s N N 2H), b% 9 br ), 3.49(3,

8. 33(s, Q(df-s, 1H), 13. 8(b2I@xr\4 Qﬁ\bs, 6.78-6.7

1-0 V | MEN CDR13: 0.94(t, 3H, s, 22H), 8.23(H OHD 12.8

1.05-1./88(m 25 .60-2.8 2(m @, 1%)93(t, 2H,

J=6.0 H OH ), 4-.s, 1H), 4.31(bs, 1H CNO ),

8 33({s+1H) 4 1 1 Me CDC13: Q.90(t,
Vdid b= | 1.2: 584@, 89H), @.T(hy"s,
- aH, 2. . DOKNS3.016):s, 2H), 3.81¢(s,

4.25-4. 1@1#(/?07%1 sDé‘ﬁ) 3k,

| 10 1 )dl rs 117'1(3 13.8(b

oH), 2. 6 "

3. 95- 4. rs,l%H 213.0
vV IITI CDCl13: 0.94(t, 3H, J=17.2),
—bb o) 0 11.05-1.88(m, 25H), 2.60-2.8

2(m, 4H), 2.93(t, 2H, J=6.0
X" "N OH
| H ), 4.00(bs, 1H), 4.31(bs, 1H
N" 0 ), 8.33(s, 1H), 10.4(s, 1H)
VITITI ' Me CDCI13: 0.90(t, 3H, J=6.9),
—cc 1.00-1.90(m, 27H), 2.60-2.8
Q Q 0(m, 4H), 2.93(t, 2H, J=6.0
I X N OH ), 4.00(bs, 1H), 4.25-4.37(m
N0 H , 1H), 8.33(s, 1H), 10.4(s, 1
\\O H)
vV I1TI1T1 ﬂ 1.00-1.90(m, 19H), 2.65-2.7
~dd 9 /E’\i\g 7(m, 2H), 2.93-3.07(m, 2H),
CII‘LM §” Br 3.61(s, 2H), 3.95-4.15(br,
N0 2H), 8.29(s, 1H), 12.20-13.0
L 0(br, 1H), 13.64(s, 1H)
[Table 25]
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O(br, 1H), 13.64(s, 1H) [Table 25] 64 Conpound
Structural forrula NMR(DMS O d6, No. TM5) 6 V
| 1 | OF FF 1.02-1.86(m 19H), 2.62-2. - e e 75(m
2H) 2 92-3 05(m 2 FEJIN YOH H) 85-4_15(hr, 2H)
CoBpagdd|(m 1HStrBtda] Sormbihy, 10.8 | MR- DY K @, — TH, -
JNO. 0),| 14.22(brs, 1H VI |. | D 1.26-T.8% )M s18H),

vV X 47(s,] - f f ON NECH 2F)” 2. 67TPY o5 g9§ P92
—_ s, |2H), 3.40(g,F J= F 6.3) . gg%mg ;%5( 9
86( _R5(ddd,odH J=1 oy gH).22-9254,45(m,
2.3), 1, SNSAHNISN0. 8 and 8. 4) H).g3:85 4palbr, pfD), 5.43
9.89(t, 5. dj @2.06(br s, [, VH), B.18(© 1HDH1O0.8
1.25-1. 9157-1.7 - 6 9 8o 10{,nI=9b),, 14.22(brs,
2.67-2/77(m 2®N) 2.85-2.95(1@H), 3.60(s CCN 0
2H), 5.48(s, 2H) 12-7. 26(m 4H), 7.72(dd, 1H, J

=2 A48 tH 3= 21 —8-23( e —1H,
Vid 4] s 38(s, 1H) 12.47(s, 1H 1.26-1.68(m, OBH) R4 17(s,
~ f26-1. 5 . Cr€7h h Q1) N6 4HBED, 2.81
2. 66- 2. 2),” @ 3 95(m 2Hbr 8. 98),s3.a(d) 2H, J=
2H), 5. s7 2H),06.96(m F 1H), 78@)75413159 Z'd)ﬂ) %.86(
.72(dd,| 1H, J—.F4), 8. F 19(d 1;| 2ohag 11 Je1
8.23(d, 1H J= . 8.37(s, 1H), %(
1H), 12.44(br s, TAVF | | 1.20-2. 2me 25633 (dt,
- i i @ 0O95(m 4H), 2,86(s, 2H), —108and84)82
3(s 1H) 9.89(t, 1H, J=6.
. 0), 12.06(br s, 1H)
vV IiTIl 0 AN 1.25-1.50(m, 4H), 1.57-1.7
—E8 N m 0(m, 4H), 2.67-2.77(m, 2H
OL/I‘LL", N ), 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)
VITII o & OH 1.26-1.50(m, 4H), 1.55-1.7
—hh N m 3(m, 4H), 2.66-2.78(m, 2H
WLH N ), 2.83-2.95(m, 2H), 3.60(s
N”~0 , 2H), 5.46(s, 2H), 6.96(m
F , 1H), 7.26-7.48(m, 2H), 7
.72(dd, 1H, J=2.4, 8.4), 8.
F 19(d, 1H, J=2.4), 8.23(d,
1H, J=8.4), 8.37(s, 1H), 1
2.43(s, 1H),12.44(br s, 1H
b _
vV ITI 0 1.20-2.20(m, 12H), 2.60-2
— i i 0 Eg/‘?\ 95(m, 4H), 2,86(s, 2H), 3
x N OH .48(t, 2H, J=10.5), 3.60-3.
IN o H 75(m, 2H), 5.30-5.55(m, 2
e H), 6.82-7.48(m, 2H), 8.2
K@[ 0fs, 1H), 9.98(s, 1H)
F

[Industrial applicability]
[0019]
The inventors have found a process for producing an important intermediate of a
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N OOH.48(t, 2H, J=10.5), 3.60-3. 75(m 2H),
5.30-5.55(m 2 NO F H), 6.82-7.48(m 2H), 8.2 O0O(s,
1H), 9.98(s, 111) [Industrial applicability] [0019]

2- pyrlgg'ﬁe Bl&{ﬁﬁtn? dgﬁy J %?eﬁr (ic%nilglgla&dorgge%t&g%%%lst act1v1ty ina

Slmplg BPRpR &*H%@r‘/}% 83 &a%wntga bGP g gigposss 0r producing a

2-pyri @%?@tﬂt&@e% Aexgvativeawith high weldeantelighipurity bg lsifgehg important
intermgidatsi gh purity, and al so have found a process for
[Briefpxpldnatiog ofidra2ripyd]i done- 3- car banoyl derivative wth

[0020hi gh yield and high purity by using the |rrportant

[Fig. 1] rﬁo@&ﬁ? ﬁty \Aaffl[a%ﬁbﬁga gﬂ* %Q@Eéaqpvaq{;es %9& g}g g‘rgf]stals obtained

in Elem 1% Tﬁ v cag 1 tion ? ]6% 1 ni s and the horizontal
af Ue LMeR SFPEEsE™ i tﬁ’e‘&
axis r@?ﬁ gf réftg'ép%ﬁ‘&ﬁ%i i

207 HBIt, G9EPRSA  axi s represents

[Fig. 3] rHOémlgr P(yra@'lﬁhﬁftactlelp@)ittean@lnd heakhialigsficaimpowarxd §1-b) crystals obtained
in Exareplec@saptshodhf f Thetérdieabings eepr@ntdimtérisitthgghReq)s), and the horizontal
axis rérﬁ‘bgantg]ilfﬁﬁﬁﬂﬁf anflé ZZ@{F@hftf aagtipn pattern and peak

F1g #%% %fra‘& léﬂgn aﬁ:({ %f léa'%:ﬁué@&f%l)&g(gund g} -c) crystals obtained

are s axl.s re

in Exam?l are h un it t1ca %s {%éeﬁ,?ga;ﬁ 1216%5é1'1y ugfgl g)s and the horizontal

ax1s ¢y ?%%%H%fga%lqnf? £ dﬂquaﬁ fiegree®)  unit: degrees).

[Fig. 4] fogyde K-y hiffraciion agtteirf am@mako‘ralp@t af epmpeawrefl JEdkcrystals obtained

in Exampledsarefshownpolhe vériticaldxic f@;ﬁ‘éﬂhﬁs mbémﬂye{dmti dps), and the horizontal

axis répragate ddfrateorSHoue (261 itV 8ddvb axis represents

[Fig. 5] oSk Kraly Lﬂﬂfﬁtactlgﬂihteﬁp J fg‘a lﬁgso&tchh g %5 e) crystals obtained
8

in Fx e%sa}Et ﬁo V\g C%elzl%cala?)gll re@%esgﬁtspléltt?%s‘;tﬁ )algnd the horizontal
axs r O ugit: é‘?gfg"isél s obtained in

[Fig. %ﬁ@mﬂeé X4faéi %@m patthen grd peakavaluss of compewyb@!-§ crystals obtained
in Exgmplerfsire\showni t Thepaticalads tdpeedeats nvertsitly, amkile horizontal axis
represerfy diffeadtindingld @6f weit: dvgedes). (20, unit: degrees).

[Fig. 1) FoSdePX- xl:a)?"&ili‘?facﬁoﬁ Yetdif £ﬁ@ﬁédko\rbhﬁ’<%tc;f ebipAt @8 Qj(crystals obtained
in Exﬁﬁlﬂeﬁar‘g h&@HP O’EH IJtlfﬁleg)ﬂ t%fx%s% ts i%penasﬁtgg dnd {he horlzontal axis

represeﬁ?g'ﬁb% io L?ﬁ]igf g/n C%ﬁ'ﬁe he hori zont al aX| s

[Fig. §] é’ﬁ?”é%’é?ﬁréyd’ilfﬁralcﬁ@% P%ﬁerahfgrrfbpe(amalw| of corgpejinsied]-h) crystals obtained
in Exdnmplg 8 5 showder The veryicali xis représentsgatdnsity, @miithedakizontal axis
represeatsud frationamgleu@d, (iit:-ddgeseyst al s obtai ned in Exanple

[Fig. 9 Pat@es RQWH dﬂfﬁ@m&?b&ﬂt@ﬁi arfp kI RPER D B ripduHdems]) 1'ci/y's‘cals obtained
in Ex tQhﬁe @HB\!vﬁ Oni‘l?é §l axﬁse ‘Fés%{l{ n %sftgaﬁai t?n'fg }Q)Qig ftal axis

raction
repres s dlf‘fpécttloa a% Ihles g*e b g) crysta

[Fig. 1] Pap g Tpp 0 aﬁtbfrnepazt RSk RN (1) ervstals obtained
in Exangple dQavie shewr.enbher xﬁrtlaarldimmpmspmtzomeaslhamnﬁ the horizontal axis
represepisrdfeavtiondingler (38t urdh daprpes). (20, unit: degrees).
[Fig. 1D FPgwd&] XaywdHfractidraya ttdrhfandcieh R RaRk beédin el ARTEE-a) crystals ,
obtain¥@hn Eka Aipl£ PR wh! | Th% veft¥at .’%11§ réiﬁgs%h%glteﬂs&ty (unit: cps), and the
horlzogf%ﬁm sere rédbft % Hor-lr Sgl‘é?é u%‘rf't dg re represen

pefT

Fie. 161 POV den X a5 Coprigp

nzl%?tt%m. E a%gi mr@uné (VB erystals
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horizoptal akis repyesentsslifftsctipmedglei(?p, Bodnpeareds)dr e shown. The
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horizoH6d %ﬁgsf)epm[sgmg dlf}x%]ctlé’mﬁg% 2, L fidrbs ction patterr
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[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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represents diffraction angle (20, unit: degrees).
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[Fi PR for 3 3 RALRNE - a J@?nx L4 llalﬁxé S doft Islg %ﬁ crystals
obtil?%%wn@,a{%{%lg (ﬁ{ ﬁé Clﬁ Zont af’% L-j) crystal

! faﬁ: 5}&{)\? %‘feétlfaiﬁmwpfesea dpgzég)ty, and the horizontal

axm1FFF§GHWSYH¢69H%PH¥@K@%‘HFTﬁF@@?@on pattern and peak
val ues of compound (VIIl-e) crystals obtained in
Exanpl e 15 are shown. The vertical axis represents
intensity (unit: cps), and the 66 horizontal axis
represents diffraction angle (20, unit: degrees).
[Fig. 16] Powder X-ray diffraction pattern and peak
val ues of compound (VIII1-f) crystals obtained in
Exanpl e 16 are shown. The vertical axis represents
intensity, and the horizontal axis represents
diffraction angle (20, unit: degrees). [Fig. 17]
Powder X-ray diffraction pattern and peak val ues of
compound (VII1-g) crystals obtained in Exanple 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 val ues of conmpound (VIII-h) crystals
obtai ned in Exanple 18 are shown. The vertical axis
represents intensity, and the horizontal axis
represents diffraction angle (20, unit: degrees).
[Fig. 19] Powder X-ray diffraction pattern and peak
val ues of conpound (VI1I1-i) crystals obtained in
Exanpl e 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 val ues of
compound (VII1-3) crystals obtained in Exanple 20 are
shown. The vertical axis represents intensity, and the
horizontal axis represents diffraction angle (20,
unit: ‘degrees). 67 [Docunment nanme] Clains [Claiml] A
process for producing a conpound represented by
general formula (I11): [Chemical formula 2] R4 R2
COOH (Il) RINO1 RL wherein
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Rl represents al kyl which nay be substituted with a
non-reactive substituent, al kenyl which may be
substituted with a non-reactive substituent, or

[Docufile y%l éﬂ\k@ nngmy be substituted with a non-reactive
B v T RE I
[Che“ﬁci‘ ﬁérﬁwlth t he adjacent carbon atom may form

Wcl oaI kene; and R4 represents a hydrogen atom or
dr@OOQHconprising Step A and Step B: [Step Al

|hy r ol yélh@m a conpound represented by general fornula

R3 %'O[ cal formula 1] R4 R2 COOR5 (1) R3I NL O
wherein Rl, R2, R3, and R4 are as defined above,

&1d R5 represents alkyl,, and [Step B] adding al cohol

to the hydrolysate of the conpound represented by
wheregieneral fornmula (1) generated in Step A to obtain the

c opoemrdsemgpaksbwhistl thyy bendrstitufedrwith a nphlrpactivel sabsbituent, alkenyl
whichZhay b€ s@RRE6S WAEE 8 rdhN@adtRreChuBdbiRubnt mealn%lx{}l HHich t%ay be
subst1md$$lﬁpa%oﬁ @a&%%ﬁ%ﬂfﬂehy COI’]dUCt ed arm 3 The

r cco her C n
gtlgé:g e%en(?eir% Vkep sep{_}%}é&v ﬁl ylo mgn.ﬁaikyllo ; or
Peui iy e%réh%ﬂ Wi, rthapéﬂaerrmar o1y gREhmay form cycloalkene; and
hmraemntﬂa genlakgmphbyeéioryRl i s as defined in
compmﬁllagﬁtepA\amtlrStepBorrpound represented by general
foseega) (1V): [Chemical fornmula 4] R2"~(R3(Ig,l O
I an
o S BGRB8

sconpoun represent ed by general 68 fornula (V):
5 em cal, fornula 5] R60 R4 R5000 COORS wherein R4
R 05’ as defined in claim1 and R6 represents
| al kyl, to Penerate the conpound represented by
R3 nepal fornula (1): [Chem cal formula 6]
R
wherein

R, R?, R8, and R4 are as defined above, and

RS represents alkyl,, and

[Step B] |

adding alcohol to the hydrolysate of the compound represented by general formula (I)
generated in Step A to obtain the compound represented by general formula (II).

[Claim 2] The process according to claim 1, wherein Step A and Step Bare sequentially
conducted.

[Claim 3] The process according to claim 1 or 2, further comprising Step C and Step D
[Step C]
reacting a compound represented by general formula (II1):

[Chemical formula 3]

R'=NH, (III)

wherein R? is as defined in claim 1, with a compound represented by general formula (IV):
[Chemical formula 4] -

R av)
O

wherein R? and R? are as defined in claim 1; and
[Step D]
reacting a compound generated in Step C with a compound represented by general

68



R4 R2 COORS (I) R3I NL OI RL wherein Rl, R2, R3,
R4, and R5 are as defined inclaiml. [Caim4] A
process for producing a conpound represented by
formugepgral formula (VI11): [Chemical fornmula 14] R4 0 R2
[Che'él)%ar 7 HY (MIl) R3 NO R wherein Rl, R2,
a are as defined in claiml1; and R7
R Bént s

r W'@ghydr ogen atom or al kyl; X represents

al kEI ene reh may be intervened by a hetero atom and
R%0 OORIstituted with a non-reactive substituent,
al kenyl ene which may be intervened by a hetero atom

 where® &4 "M ICaUsddiindl @6l cirh 1 dhd RN rdpRasehty/fkyl, to generate the
compciillg{a%g;elégﬁged bglcgﬁ BYh %}ﬁuﬂgta?h may be intervened by a

h .

{ a nmaybe su tuted with a non-reactive
[Chenélfj"bl ??’P@@Eﬁf cycl oal kanedi yl which may be substituted
th a non-reactive substituent, cycl oal kenedi yl

R? [ cBOGR’ be substituted with a non-reactive
| su stitueru aryl diyl which may be substituted wth a
R3 peact | \)e substituent, heteroaryldiyl which nmay be
dubstituted with a non-reactive substituent, or
naromati c heterocyclic diyl which may be substituted

with1 a nona-regctive ; substituent; and Y. represents a
wherein ), R oR Y, Rhl rY1 dhe 2tthpe flehngd de daistituted with a

non-reactive substituent, al kenyl ene which may be
[Clains dbAtprbedse forwirbducingno termpanid reprasabidibyusneral dormula (VIII):

[Chenditkyepthene 4hi ch may be substituted with a
Ren-geactive substituent,, conprising Step C, Step D,

2 t epjl A, e tep E, and Step F: [Step C] reactin
Rf%%mﬁ%d\fé(g?ggeggﬁ by genergl foEmJ! g (]I 1) )
R? E‘ _m'da! forml a R-NH2 (111) wherein Rl is as
efi%ed inclaiml, wt h a conpound represented by

Béneral formula (1V): [Chemical formula 8] R2 (R3

(1V) 0O 69 wherein R2 and R3 are as defined in claim
wherein Rl[ fE eps ,Q]ndrl%ﬁﬁfé D94Aine@ P e 198R&" at ed in Step C

W BN 18 SOIROI aF GREGRSALEANRY, general  formula (V):

X represents 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 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, 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; and

Y represents 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,, comprising Step C, Step
D, Step A, Step B, Step E, and Step F:

[Step C]

reacting a compound represented by general formula (ITI):

[Chemical formula 7]

R=NH, (III)

wherein R! is as defined in claim 1, with a compound represented by general formula (IV):
[Chemical formula 8]

RZ/\[of R3 )
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[Chemi cal fornmula 9] RsO XR4 RSOOC COORS wherein R4
and R5 are as defined in claim1;, and R6 is as defined
inclaim3, to generate a conpound represented by
general formula (l1): [Chemical fornula 10] R4 R2

where%§n€l argﬁsﬁeﬁn% i% claiY'l{‘?;r ein R, R2, R, R_4’ and RS
r efined in claiml;, [Step Al hydrolyzing the

are, a
cofFBURH represented by general formula (1): [Ste
ad@rieat EFHAY &epﬁr@tﬁ%mgﬁeyiwgcﬁc {‘E%ir?ﬁ%‘{?ﬁ‘é“t%d% general
formulee()esent ed by general fornula (1) generated in Step
[ChemAcdl dorabilaiOh a conpound represented by general fornmula
Réb!) Rt Chemi cal fornula 11] R4 R2 COON (Il) R3 NO
R1 jywher ei , R2, R3, and R4 are as defined in claim
1, Ste reacting the conpound represented b
RsO%’ner%@Q%gr mula (11), with a hal ogenating reageﬁt to
enerate a conpound_ represented by general fornula
where{n/Rf :anfl fearieagldefipediin dlainp]; aryRD 1588 dgdined iy clajg Jytegenerate a
compokind repres@itad Rl gelr@al f3malted(IR4 are as defined in claim
[ChemicaldMdndlalio] epr esents a hal ogen atom and [Step F]
@acting the conmpound represented by general ornula

R2. 1) woﬁ%ha compound represented by general fornula
Gt emcal formula 13] H2N X, Y 000R7 (VI1) 70
mg n R{I) X, and Y are as defined above, and
R® “®bj@cting to hydrolysis as needed. [Caim5] The
rocess according to claim3 or 4, wherein Step C
ep D, Step A and Step B are sequentially conducted.
wherein R, R2, R?, R4, and R5 are as defined in claim 1;
[Step A] .
hydrolyzing the compound represented by general formula (I);
[Step B]
adding alcohol to the hydrolysate of the compound represented by general formula (I)
generated in Step A to obtain a compound represented by general formula (II):
[Chemical formula 11]

R4
2
RﬁCOOH
iy
R NS0
R1

wherein R?, R?, R2, and R* are as defined in claim 1;

[Step E]

reacting the compound represented by general formula (II), with a halogenating
reagent to generate a compound represented by general formula (VI):
[Chemical formula 12]

R¢ O
R2
| X Hal
R "N 0 VD
R

wherein R, R2, R% and R* are as defined in claim 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]

X _COOR’ (VII
H,NT Y7 (VD
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[Claim6] The processaccording to any one of clains 1
. to 5, wherein the conpound repr esented by genera
formula (I1) is obtained in the formof crystals.

whereld R X afld YRee 4 QGBRY 3666) raﬁi!d@ﬁb}e@tiﬁ%i(o B oBkisGsaicaBed
to 6, wherein Rl is aIkyI whi ch nay substituted

[Clalm & ngg s %ao%ll Y: < alki)rsnt § u wherem g:Z lé&%p’A 53 d Step B are
ﬁ g‘ RE

Jdr ogen ato
Sa“”?ﬁ? [Cla|n18] The process accordlng to any

one of clalns 1to 6, wherein R is alkyl which my
[Clainbh @] dilespickedsectovdinp ta amnene af tlanas slubshi, twhemeéin fR2 ecomgpound repr

esente@3by FkREral Fg@LNAT W khobthine@ iadhacRah sagkeralat om form
cycl ooctene, R4 is a hydrogen atom and R5 is Cl-C2

[Clai aJY]k'y Pl[eolc%sst ccoxli n alnyga%g%§ Bie QO 8gwf1ere1n Ri k?lrwhich may be
substltxép WM}&@Po%rfﬁ%8§gb§tg}leB§, d@ﬁ gﬁ QZ alkyl, Rt is a
hydrogeynatermand &rie§dnt2aly) gener al fornula (II).

[Chemical forrmula 15] R4 R2 COOH (I1) R3 NO i RL
[ClaimM8p rBieNpRtessRdocolBn @Rl 484 e ofBladifié iingd 6] Ahekdlh ML is alkyl which

may %eé'tﬁ)%ﬁt\?cle& abieh o ﬁoﬁ‘qgﬁqhvg Osu@stsimem: ' Rﬂ achQinRa'trdk&g t@gether with th

I e ente engr, al I
o caief RIS, SERCAS BpbE R St B eBpldioly et @ b C1.Co el
al cohol is isopropanol. 71

[Claim 9] The process according to claim 7 or 8, wherein the alcohol to be added is isopropanol.

[Claim 10] A process for producing crystals of a compound represented by general formula (II):
[Chemical formula 15]
R4

RzriCOOH
II
RITNN 1)

\ @)

R1
wherein R, R2, R3® and R* are as defined in claim 1, wherein alcohol is added to a solution
containing a compound represented by general formula (IT).

[Claim 11] The proceSs_ according to claim 10, wherein the alcohol is isopropanol.
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