; e3epxpu2" 6XT( DESCRI PTI ON 2-1 m nopyrrolidine Derivatives Technical Field

The present invention relates to novel 2 5 im e derivati ves,
salts thereof, and pharnaceutical conpositi ons\mﬂm&mwm\%mt he same a@g)Zt&%l 00
i ke. Background Art A recent approach for thr I'S have invol ved ) )

i nhi biting thrombin enzyme activity, and conmpounds*U5&d for this purpose

have i ncluded heparin, |ow nolecul ar wei ght heparin, hirudin, argatroban,
hirulog and the like. All such conRHEERIPTIOMit the enzyne activity of

t hrombin, and work by inhibiting fibrin 15 blood clot formati on w thout
specifically inhibiting tBelBipepyreplidiosbParéiatdles. Bl eedi ng tendency

is therefore a conmon_side_effect encountered in the clinic. The role of
thrombin in tHeehpdgrs Fiehdt |inmited to its blood clotting activity, as it

is 20 believed to also participate in platelet aggregation at sites of
vascul ar injury oc%@?rPﬁ%ségtalF8§ﬁF%°Bfr?ﬁétﬁétgQaPPHﬁlo?‘platelet

thronbin receptor. Anot er_agproach for thrombosi s. has been the use of

i ntravenous i é%?PBﬁr%géﬂfg sAehl%eChBEFxi AAHTS2ENEREPE baPFde and

Tirofiban, as GPlIDb/11]a receptor aQtagonistg.,These ﬁongounds, whil e
exhibiting PEpHR2EPELIeD. poREPPEF CARLF- CARGALBLPE EPPecfEeh§REuppressi ng

pl atel et aggregation induced by various stinulation such as thronbin, ADP,

col | agen, PAﬁE%? 1hgerike, al so produce a bl eeding tendency as a side

effect simlatl h in enzynme activity inhibitors., For this
reason, no sﬁ% g%%ﬁ%%ﬁ%dégﬂgve yet been marketed, although their

devel opment as oral AGROLS SOBLLOUESELO PAOLBSS: SRESLENgRLS;heqa vascul ar

hypertrophi c response scu Injury I nduced by invasive

treatygnt suc a { QP Lhis p o] be provoked
by thg@directbggé?%g%ﬁgcﬁﬂz€$g%ﬁ %$§%%$o§g?hgg%§ée?ﬁ§.E%ﬁ%?%ﬁé%s adhere to

i njured bl ood,yegsebs, thegdbiibpd e ' BhPESEnLI1EEAVHBLEREHDT Sopnd 15
eliciting proliferation of smooth nuscle cells. Snooth nuscle cells my
al so be affechgtednthf 6GélynOYheparin, hirudin, argatroban, hirulog
and the like. All such compounds inhibit the enzyme
activity of thrombin, and work by inhibiting fibrin
15 blood clot formation without specifically inhibiting
the effect of thrombin on cells. Bleeding tendency is
therefore a common side effect encountered in the
clinic. The role of thrombin in thrombosis is not
limited to its blood clotting activity, as it is
20 believed to also participate in platelet aggregation
at sites of vascular injury occurring as a result of
the activation of platelet thrombin receptor.
Another approach for thrombosis has beén the use
of intravenous injection agents such as Abciximab,

25 Eptifibatide and Tirofiban, as GPIIb/IIIa receptor

antagonists. These compounds, while exhibiting
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the action of thronmbin on endothelial cells. Al so, platelet adhesion occurs
and procoagul ant activity increases at sites of vascular injury.. Snooth
nmuscle 20 cells can undergo further direct stinulation due to the higg

| ocal thronmbin concentration which is produced at such sites. Wile %sRp61-00
studi es using the powerful thronbin inhibitor hirudin have suggested that
thronmbin induces cell proliferation during the 25 process of restenosis, it
has not yet bpewedétér ahhédtivretbert iche fiflecdsbiby efufeetesissndi rect or
indirect 2 FP02- 0061-00 (Sarenbock et al., G rculation 1992, 84:232-243).
Despite the ipphkedetongoteghéionl Lnkdarcesf fogctve rabushsddniud sitdom vari ety of
pat hol ogi cal synptons, no therapeutically active substance is known which 5
speci fical |y Bhebkgsstibhompbfinet 8DPTheotlhagebi n PAEcopt dihe( RPARE), ldsorecent |y
been cloned (Vu et al., Cell, 1991, 64:1057-1068), opening an inportant
door to devel BpfEREeoR BhBsHandesenicaRyt asgét sédel giffecthsdmiilariacept ors.
Detail ed 10 exam nation of the am no acid sequence of this thronbin
recept 8r has FevEBRFeEPAlt RREMBENABLATLAY dPhdbik@rydr oysitdisite | ocat ed
in the 100 residue am no term nal domain of the receptor. Later research by
am no aci d nuf8§8F8R’ i ROt AECReEEPPBIIRSs Paytalrits Regn1 Bagkgtedini t ed

hydr ol ysi s of S portjon of the thrombin receptor by thronbin is
necessary foraﬁEb%BBErEQE%FVQFVSEOPWGnEtaél9Fa§a96@8FSl@QTFl§§§§6f@677). A

synt hetic peptide cogresponding to the am no acid sequence new y generated
by hydrolysisp5?gfﬁ§ 20 thronbin receptor (the synthetic peptide is known

as "thronbin recep Lyating._peptide” r TRAP) can activate receptors
whi ch have not bee%8%§§§%%¥§eésb§ ? PO Fﬁ.%¥HF§t§é6§é§t§e§ﬁgpsﬁp5ﬁ t he

| ft t t hes ] { : t the 25
am notPer m nal STKage Gattnatd REV AU RCkR SROMETEE. PRRRARRE T S e
i d and i L1380 = 0 ' Lagdi ite. Furth
St Udios of TRABRave SRRTEAbd RORaToay ol The CRESHBIA PeceRTorerorcsent
in platelet, gadgibebiak Bglthefabkeekaék andisapet Brruse! grcel I (Hung et
al., J. Cell. Biol. 1992, 116: 827-832, Ngai za, Jaffe, Bi ochem Bi ophys.

Res. Commun. #4898dmbir %A 66611661) p1ReeeatshagRetBetst 1HGLYER BELLMI Y
rel ati onshi p of TRAP suggests that the pentapeptide Phe-Leu-LeuArg-Asn is a

weak ant agoni sés§elspl aéelichgt boopbleadl bECgpbats dattvakednBy either
thrombin or TRAP (Vassallo. et al., J.Biol.Chem, 1992, 267:60816085(1992)).
D ffetBnt appebachesngopretepepataohagdnssoobavauakbie begémsexam ned by
ot her groups. One of these approaches has been an attenpt to prepare 15
ant i bodi es f osmodehtimsabe ncél hdi mgydabaonbef affiected indirectly by
the action of thrombin on endothelial cells. Also,
platelet adhesion occurs and procoagulant activity
increases at sites of vascular injury. Smooth muscle
20 cells can undergo further direct stimulation due to
the high local thrombin concentration which is
produced at such sites. While recent studies using
the powerful thrombin inhibitor hirudin have suggested
that thrombin induces cell proliferation during the

25 process of restenosis, it has not yet been determined

whether the thrombin effect is direct or indirect



thronbin receptor. Such anti bodies specifically and effectively suppress
activation of platelets by thronmbin, and act as thronbin receptaor
antagoni sts (Hung et al., J. Cdin. Invest. 1992, 89:1350-1353). 20 Cﬁﬁﬁrﬁg
approach has been devel opnent of peptide derivatives from TRAP (Ste 2-0061-00
MS., J. Med. Chem 1996, 39:4879-4887; WIlliamJ.H , Bioorg. Med. Chem
Lett. 1998, 8:1649-1654: David F.M, Bioorg. Med. Chem Lett. 1999,

9: 255-260) . YébBanewobhek bhsabeenCdeculepient 16P2258KHow3RoRé8ul.ar wei ght
conpounds di scovered by high throughput screening using various assay
systens such BespFPe2thecimpbdiastievepfotrhbi ndilngleandtémcssofet al .,

Bi oorg. Med Chem Lett. 1999, 9:2073-2078; Scherig Pl ough W99/ 26943;

Hal ord S. et Bhromngs hpeti Hgriftocef pebhplogiprdckywntemss the | nvention
Conmpounds havi ng antagoni stic action on thronbin receptors are expected to
exhi bit excel Fepraperbécaliyrachévapsubptpregehsi SROVR Hhishses associ at ed
with thronbin, and therefore offer prom se for effective 10 therapy or
prevenPi on of SPeetfEgakpYeblefkenboshseffasEalar restenosis, deep venous

t hronbosi s, pul nonary enboljism cerebral infarction, heart djsease,

di sseni nat ed i nt r aV38cHR PR ORGEPEEPEAT KYPBIL eh&FoREeCPRELANREEBr v

v o cat B SSr 3ot AR By ot £l AT R
e Y gL LR AR PERNL Gpblr QSR LESERLOL apt agRmlshS WPl RNRr e
t hronbi n receggpéegocéffﬁi%%fgﬁ%?%ﬁiégg%ggggggge aﬂgtggfkdefflcacy.

However, the conventrona ecept ntagonrsts”have been
|nadegyate '”ei&ﬁf§a9£o£e8fp£9é §ﬂ§§gf58i8ysé§9eﬂéélo?fEhﬁscy- t1s

theretore an object of the present rnventron to searc or and di scover

conpounds haV%}E‘Qor%fﬁ'f@ épE@f%‘é’E%é@&QE%%[@i PREBkLE AT 26k XL ¥;80d 5

FP02- 0061-00 being therefore useful as t in receptor antagonists. As a

resul t of MuchyigEaPYBys£SE8L €8 £OBJHE ednURHET 10bErE5E GUEBLADNAES
descri bed above, the present 5 inventors have conpleted this i nvention upon

successful |y synhhesi zdowa Vet 2néntaepytéel i diaeedert¥abir¥RSpyepresent ed
by the followi ng general forrmula (1), and al so upon unexpectedly finding

that these coapbuhdscbd mbeaticnl is bhAvereseptbenhashesthbhidRedecept or
inhibiting activity and are useful as thronbin receptor antagonists. The
presehd inventhan Iasided hypdtbeysds| ofi tlyis <poraicnnpbdubder epresent ed by
t he formul a:
thrombin receptor by thrombin is necessary for
receptor activation (Vu et al., Nature, 1981, 353:674-
677). A synthetic peptide corresponding to the amino
acid sequence newly generated by hydrolysis of the
20 thrombin receptor (the synthetic peptide is known as
"thrombin receptor activating peptide", or TRAP) can
activate receptors which have not been hydrolyzed by
thrombin. This suggests that upon the cleavage of the
receptor, the new amino acid sequence generated at the

25 amino terminal (known as the "tethered ligand

peptide”) functions as the ligand and interacts with



R~ Y2-Ar (I ) 15 {wherein ring B represents an optionally substituted (1)
aromati ¢ hydrocarbon ring or (2) aromatic heterocycle optionally having 1
or 2 nitrogen; R Ol, R12 and R103 are the sane or different and eacrkg
represents (1) hydrogen or (2) a group selected from 20 Substituent QﬁﬂPQfOO
bel ow; R5 represents (1) hydrogen, (2) cyano, (3) halogen or (4) a group
sel ected from Substituent G oup A below, R6 represents (1) hydrogen, 6

..,. NRs FPha- @D6taD0b{n@ihgCiibeal k¥lirthed ptadyks O0f4TRAPahbaesoyl, ( 5
) hydroxyl, ( 6 } C1 6 alkoxy, ( 7 ) Cl1_6 al kyl oxycarbonyloxy, ( 8 ) C3 a
cycl oal kyl, (@¢nfﬂrﬁedlkgmokygarbﬁnyheophromhhhyrsubptotatpdewenh acyl oxy
or ( 10 ) a Cl-14 aromatic 5 hydrocarbon ring group or 5- to 14-nenbered
aromati ¢ het eincytételgtoupndebbhlotlt hellor égbrablashbend bapnghoptional |y
substituted with at | east one group selected from Substituent Goup E); Y1
represents a Busgle ®ehd, (HupgHey ad;, - CRBCellcrRBROL:. 18f2c0-, -NR8- 10
SO, -50z-, -CO, -CONRB- or SCZNRe- [wherein mrepresents an integer of 1
to 3, and Re hhf: 827 aP a2t NNI3hARs o2 BFEF cPEAENER BaeRh¥epr B§€nt s hydr ogen,
hal ogen, C1_6 al kyl, carboxyl or Cl 6 al koxycarbonyl] ; Y2 represents a
singl e bond, GOMRIN. %%:?132) 9: l@hé 166%) eR3RO- -co, -so -S02- or -C
(=N-ORB) - [mhereln are as, defined oveL represents (1)
hydrogen, (2) a gr%%%e?E5Fe%%nFEﬁ 5§rFﬁEuF8rﬁﬁFéVl§¥1 Riétﬁﬁﬁsﬁig r,14 (11)

[ wherein R10 %1 R%Z R13 a g% ar the ot Pﬂ ere t and each
represents (1§*h g%ﬂ?g?§§ Ab, ﬁ%)Pﬁa SBER 1¢4) PAPTFEU5FeP5) a group
ey SRty 5, BTt i i S

10 receptors activated by either thrombin or TRAP
(Vassallo. et al., J.Biol.Chem.,1992, 267:6081-
6085(1992)). Different approaches to receptor
antagonism have also been examined by other groups.

One of these apprcaches has been an attempt to prepare

15 antibodies for the thrombin binding domain of the
thrombin receptor. Such antibodies specifically and
effectively suppress activation of platelets by
thrombin, and act as thrombin receptor antagonists
(Hung et al., J. Clin. Invest. 1992, 89:1350-1353).

20 Another approach has been development of peptide
derivatives from TRAP (Steven M.S., J. Med. Chem. 1996,
39:4879-4887; William J.H., Bioorg. Med. Chem. Lett.
1998, 8:1649-1654; David F.M., Bioorg. Med. Chem. Lett.
1999, 9:255-260). Yet another has been development of

25 low molecular weight compounds discovered by high

throughput screening using various assay systems such



FP02- 006l - 00 heterocycle optionally having 1 to 4 hetero atons sel ected
fromN, S and O and al so optionally substituted with at | east one group
sel ected from Substituent Goup F] or (3) a 5- to 14-nenbered 5 arog%&jc 1-00
het erocyclic group optionally substituted with at | east one group s eé%%9§'
from Substituent G oup G below <Substituent G oup A> The group consisting
of Cl-s al kyl, alkylidene, C2-6 al kenyl, C2_6 al kynyl, aryl, 10 carboxyl,
carbanoyl , Claé akkeryesdrbongingCiABdaekyWafi-netarBonyBiokydrogl, C1 6
al kooxy, C3-8 cycloal kyl oxy, am no, Cl_6 al kyl am no, C3-8 cycl oal kyl am no,
acyl am no, sufhemyl hethe, 188PF oAyRO073uRPAfwySchesig Eyenehl kyl, a 5- to
14- menbered non 15 aromatic_heterocyclic group, a C6-14 aromatic
hydr ocar bon rWag94268p3andHadcsd o ¢4- AbrbePEd BE6fENIEC IRePetocyclic group,
each of the foregoing nmenbers being optionally substituted with at | east
one group sel%@@gﬂ-fron1Substituent Group A" below, 20 <Substituent G oup
A' > The group _consisting of Cl-6 al kyl, C2 6 al kenyl, C2-6 al kynyl, cyano,
acyl, earboxyPisehPBuRByPL EﬁfGIBVﬁB¥§€8rbonyl, Cl1_6 al kyl am nocar bonyl ,
hydroxyl, Cl_6 alkox¥, C3-8 ﬁgcloalkégoxg,,anino, gl-G alkﬁkani 9, C3-8
cycl oal kyl ani no, atYFBATAGS BREFRE, 2BE2EPBYFLAE, 2EGF-PBNYParR8PLH f onyl
sul fanoyl , hal ogen, C3-8 cycl oal kyl,,,a heterocyclic.al kyl grou a 5- to 8
FP02- 0081 00 TASRRHBER e o R REGHEE: EonBRBEBLLFIEERBlY, “AEREEEo aromti C
hydr ocar bon rin [ n - er [ i 2t erqcyeli.c group,
wherein the 9?sg%§§%%§igrﬁEg?8§§F%éﬁeg?nSTgFgﬁggg%agPﬁggg?at%gkh 5
member ed ar onpf | guhick or OEYCERE, OEOND BR¥eRELSURTLL! Ubede LR Gl ast one
g of ~salkyl', ¢

group selected Tromthe grolp Consistin yano, acyl,
car boxyl , car rheny C | am nyl ,
hydroégl, c1_§ﬁ§?§%¥y§46§i§b§§§ gglggfokgf %f??g?gzngﬂgeﬁ%ggggls al kyl

amno, C3_e cygleal ky! 2L peno8cy) agkeg. vEheLdothubRYbLENS, Bulkhenykgm no,
sul fonyl, sulfanoyl, hal ogen and C3_e cycl oal kyl; <Substituent G oup B> The

group consi stémgo 0 sfel- eepbkyhl CAraratkenyl hebzrsdakkypyl, aryl, carboxyl,
15 carbamoyl, Cl1_6 al koxycarbonyl, Cl_s al kyl am nocarbonyl, hydroxyl,

C~_s al koxy, &3s8emyshvaikyhoxyvasguber €daguaatneal kihpeCteasabkyl am no,
C3_8 cycl oal kyl am no, acyl am no, ureido, sulfonylam no, sulfonyl,
sul fanoyl , C3iBftymhatbkyl dischsesp tHetmabésmd asnhmapmatic 20
het erocyclic group, a Cs_1q aromati c hydrocarbon ring group and a 5- to
14- nrehber ed agbomerclbeephoiyts) cogteaporeath, ohetinelbgiegbi ng nenbers
being optionally substituted with at |east one group selected from
Substituent Glbspr@:rpel vedligBarSubsmpraenendr hp BikeThelgrbap consi sting
of Cl-s alkyl, C2_s al kenyl, C2_s al kynyl, oxo, cyano, Cl-s 9
been ardently desired to provide thrombin receptor
antagonists which are satisfactory in numerous aspects
including pharmacological activity, thrombin receptor
20 specificity, safety, dosage and oral efficacy.

However, the conventional thrombin receptor
antagonists have been inadequate in terms of receptor
specificity and oral efficacy.

It is therefore an object of the present

25 invention to search for and discover compounds having

excellent thrombin receptor inhibiting activity and



FP02- 0061- 00 cyanoacyl, CZ_~ acyl, Cl_s al kanoyl, benzoyl, aral kanoyl, Cl1_6
al koxyal kyl carbonyl, Cl_s hydroxyal kyl carbonyl, carboxyl, Cl-s

car boxyal kyl, Cl1_s carboxyal kyl oxy, carbanoyl, carbanoyl al kyl oxy, Cl_s

al koxycarbonyl, Cl_lo 5 al koxycarbonyl-Cl s alkyl, Cl-to FP02-0061-00
al koxycar bonyl - C1_s al kyl oxy, Cl_s nonoal kyl am nocar bonyl, CZ_s

di al kyl am nocar bonyl, hydroxyl, Cl_s al koxy, Cl _|o al koxyal kyl, Cl-to

ar al kyl oxyal kpein@lthemmpdooey slskyiul €3 8hepulbdal kglcepyroram no, Cl_s

al kyl am no, C3_8 10 cycl oal kyl am no, acyl am no, ureido, ureylene, Cl_s

al kyl sul f onyl antagonphlésyl sul fonyl am no, Cl_s al kyl sul fonyl

phenyl sul fonyl, Cl_s nonoal kyl am nosul fonyl, Cz_s dial kyl am nosul f onyl ,

sul fanoyl, hal ogends e3r8sgy¢l ol kjch yigorpyslsessapeiberadusdedar omatic
heterocyclic group, a Cs-19 aromatic hydrocarbon ring group, a 5- to

14- mrenber ed abPBfari EhRecérovpstracgrodpscaibeterbeyel i ¢hampnesanisonyl

group, a heterocyclic am nosul fonyl group and isoxazolinyl, wherein the 5-
to 14-ﬁenbereHDZGnﬁeﬁsaFéNﬁtF@mﬁéﬁéﬁgcyéﬂﬁc1@N€G§}°@hépe§;14 aromatic

hydr ocarbon ring group, .the 5- to 14-nenbered aromatic heterocyclic group
and i soxazol i AYFCRAFIBe 1V naUPERGEARLPISDRYELt AreBIRPPNTEOLEEASE one group
sel ected fromthe group consistin f Cl. s aIkXI, Qxo, , 25 cyano, aryl,
carboxyl, carB8hoY FlﬁﬁfsrﬁpﬁﬁﬁﬁegﬁgoﬁylFhélfg PRy PANBRBEZABONYI |

hyd |, C1 | k , 0 FP0O2- 0061- 00 | | | , it , i ,

Ao | Gl SoBLADNY 7 B0 5B ROREAB YRS ML XY, D, oo
| i , id | k | f 1 | kyl | | | |,

no oo and| Eaf8e HERERARSS B EhErr: BRYERThAD, BLEUITHREORELonBel 21DV

f 1 , . cak =l..6 k | |, Cz-

ol map Y ano: rbceplol AAER: Biflo nBelyFlyonllihie feeBudl kg1, C2-8

aIkylaninocarQggghbigyggeé?korcgngaegggégs.CS-a cycl oal kyl oxy, am no, Cl-6
al kyl am no, C3_e 10 cycl oal kyl am no, acyl am no, ureido, sulfonylam no,

sul fonyl, $U|f5”DYtheC%%§s€ME|Qﬁbgﬁkioﬁ PesiBel4nRNBBECENPBrARQMRLI C
het erocyclic group, a 14 aromatic hydrocarbon ring group and™5- to

14- menber ed akog®hi EoRBHBHACYEPFESBAOHA B?aEHeOEoEHQlB@rGQOIHQ 15 nmenbers
bei ng optionally substituted wth at | east one group selected from
Substituent Goup C below); <gfstituent Goup C> The group consisting of
Cl_s al kyl, C2_e_agdkenyl, ~ 8 al kynyl, cyano, acyl, carboxyl, carbanoyl,
ClL 6 alkoxycarboﬁ |, C1 E kyl am nocar bonyl, 20 hydroxyl, Cl-6 al koxy,
C3_8 cycl oal kyl oxy i Cl 6 al kyl am no, C3_8 cycl oal kyl anm no,
acyl am no, ureido sul fionyl,am no, sul fonyl, sul fanoyl, hal ogeno,
C3_8 cycl oal kR'%? ered nowfar omati o heterocyclic group, a

C6 |la aromatic hy ring 25 group and a 5- to 14-nenbered aromatic
het er ocyclic groupw311 02- 0061- 00 <Substituent G oup E> The group

consi sting of Cl1_R™al kyl, no, acyl, carboxyl, carbanoyl, Cl-6

al koxycarbonyl, Cl1_6 al kyl am nocar bonyl, hydroxyl, Cl1-6 al koxy, C3_8

Cyclogbkyloxy{wﬁglggn g%né §|k¥£r@§LH95 gﬁ—gptionally substituted

(1) aromatic hydrocarbon ring or (2) aromatic

toA4

heterocycle optionally having 1 or 2 nitrogen; R'%,
R'%? and R'®’ are the same or different and each
represents (1) hydrogen or (2) a group selected from
20 Substituent Group C below; R® represents (1) hydrogen,
(2) cyano, (3) halogen or (4) a group selected from

Substituent Group A below; R® represents (1) hydrogen,



5 cycl oal kyl am no, acyl am no, ureido, ureylene, sulfonylam no, sulfonyl,

sul fanoyl, hal ogen and C3-a cycl oal kyl; <Substituent G oup F> The group
consisting of (1) hydrogen, ( 2 ) cyano, ( 3 ) halogen, ~ ( 4 ) oxo fﬂg 8 5
) C1_6 10 al kyl, al kenyl, al kynyl, acyl, Cl1_6 al kanoyl, carboxyl, 2-0061-00
carbanmoyl, Cl_6 al koxycarbonyl, C1_6 al kyl am nocarbonyl, hydroxyl, Cl_6

al koxy, C3 8 cycl oal kyl oxy, amino, imno, Cl 6 anlnoalkyl ClL 6 alkylanlno
C3_8 cycl oal kyRantna, ad&yllami (30, auwéhdd4 s Wlafrdvayroarti, nd,5) sMMhmqﬁy

sul fanpyl, 15 C3_8 cycloal kyl, a 5- to 14-menbered non-aronmatic
heterocycllc gﬁbuﬁ;eaa¢§0k3,ar6maﬂn& lay.diydoaryisenr bonyd ogryoup 8andsa 5- to

14- menbered aronati c heterocyclic group (each of the foregoi ng nenbers
bei ng optionak¥gleabsvitut(@l & ichadkylexycashengrlowptsenedtled from 20
Substituent Goup F' below); <Substituent Goup F' > The group consisting of
Cl_s al kyl, oﬁébséyﬁﬁ§edaW}¢h egyBexyl orcdl®amsyCs-1€¢l1asompkbgycar bonyl ,
benzyloxycarbonyl Cl-6 al kyl am nocar bonyl, hydroxyl, Cl 6 al koxy, C3-a 25
cycloapkyloxy,yﬁﬁPﬁérbéﬁ Gl§Hk9F0§ﬁ1ﬁ6 5c3te ﬁﬁc@@&b@%@éﬁﬁﬁ@maééflanlno

ur ei do, ureylene Cl-6 FP02- 006| - 0Q al kyl sul f onyl ami no, C1_6

al kyl sul f ony! ! e%ﬁFPﬁMﬁ}FC HéPBQeﬁSaCésoé 6§@|é&Fﬁﬁpln§ BemPSTE4- menber ed

nonaromati ¢ het erocyc

d b d
a5 to 14 me%é?gdgglié% Lo snBetizeled ovon oeg; L3 PRRusRE S up O
Th £ Cl b b |, C1_6
a|Eo§;8;Pbgg3§' digFEQWagPﬁSEéFBSH¥ r?HPfﬁﬁyl%@rﬁgggﬁ% hgrgéeno and
Cs-a cycloalk¥£ éhgrbg aalté&g there Re_<2> ﬁanpoQﬂ% gcoL i,ag to <1> or

a salt thereo érern fin ﬂ%ﬁresenté a“FuF tHer £Ponal sUbsti t ut ed

benzeng ring gx_ pyréglne I 9; fgé&ﬁeFaq; éc?id ron1%£§ game or

different and éach réprlesents’ 157 a group sé group consi sting
of hydrogen, Péﬂp?&@@ntgaﬁ §hE¥PerC8£613|tByba%HBC§Bb&@é{'R‘)%le 13 oxy,

Cl 6 al kylam no and C3_a cycl oa repreésents a group selected from

the group congiséi §g &ifh&géﬁﬂeandcéa@hakbﬁ&e@@ﬁtgih?débﬁﬁﬁy Cl 6 alkyl; R6
represents a 20 group selected fromthe group consisting of hydrogen, Ci 6

al kyl and Cl_gaabyhpxgear BORyl , ophirBoR wkllyo@u@tl bukedyehiBoagyhoxy; Y1
represents a single bond or - C}t)n} [wherein mrepresents an integer of 1

to 3]; Yz représairesersidd eshoftk ondO-0, and A(cES ~e¢presénfs hydrogen
or a group represented by the formula: 13 FP02- 006l -00 R11 Rlo R12 B) R13
R14 [wherei n BROR°R11-CRE2, -RD3,ardoR-qoar ecthm-oafe- ofwitk £ & ent ®hd each
represents a group selected fromthe group consisting of hydrogen, ClL 6
al kyl , hydr oxahd R’ are as defined above]; Ar represents (1)
hydrogen, (2) a group represented by the formula:
r1

R10 R12

LLLE R13
R14

[wherein R, R'!, R!'?, R!® and R! are the same or

(1)

20 different and each represents (1) hydrogen, (2) cyano,
(3) halogen, (4) nitro or (5) a group selected from
Substituent Group B below, and R*' and R!? or R!? and

R'® may bond together to form a 5~ to 8-membered



5 Cl1_6 al koxy, Cl1_6 al kylam no, C3_8 cycl oal kyl am no, acylamno, a 5- to
14- menbered non-aromatic heterocyclic group and C1_6 al kyl oxycar bonyl oxy,
and R11 and R12 or R12 and R13 nay bond together to forma 5- to 8-negbered
heterocyclic ring (i) optionally 10 having 1 to 4 hetero atoms sel ecFB§-0061-00
fromN, S and Oand (ii) optionally substituted with at | east one group

sel ected fromthe group consisting of cyano, oxo, and Cl_6 al kyl, acyl,
Cl_6 al kanoyl hetarboyyle catbameylly ﬁavﬁnglaoxpcdrb@mﬁko Gt ofis

al kyl am nocarbonyl, hydroxyl, 15 Cl1_6 al koxy, Cs-a cycl oal kyl oxy, ani no,
Cl_6 al kyl ansabecgaﬂfénym NndSaasd Doabd- msberpd inbaldyonatic

het erocyclic group (each of the foregoing nenber being optionally
substitut ed wethsaitheadt wohib gtodpasél eveedrbromssSibstieduémonG oup F"

bel ow) 20 <Substituent G oup F'> The group consisting of Cl1L 6 al kyl, oxo,
cyano, acyl, 8abbbkyneahdGreup &dlkexy[(3)<s>5a tonmpéumemieserdi ng to <1> or
a salt thereof, wherein ring Bis an optionally substituted benzene 14
FP02- 0661- 00 ragatig>hatesapyahdcaseerni Agtienailyosussatuterer eof
wherein Y1 is -CH2-: <5> a conpound accordln% to <1> or a salt thereof, 5
wherein YZ |swléﬁ>at<é$a§t06ﬁﬁoﬂﬁ8uacé898Fﬁ§ SreP>SPPsiisHrRtt her eof ,
wherein Y1 is_-CH2- agd Y2 is -CO; <7> a conpound according to <1> or a
salt thereof, ChRBPefnP91°Fs a single bond, Y2 is a single bond and 10 Ar is

hyd ; <8 d di , h wh

2 or oup. Fepr Zséﬁﬁa’a“l’ﬁ@%ﬁi&%ﬁmﬁg ‘r%fi%%aﬁmaﬁ%i%tﬁn%ze?mﬁérae??,%“ "Rl

R12, R13 and flned 5 ab eL acc?rd|ng to <8>
"t thersay® o T i L TR R S0 R

ggcgrzgn; :oe<&r | é} é@ 9n . areb yA% 6e2&}) roupnPgBPesented

by theé" formul & ngFPg B ?80 Rt g&g %ﬁ ﬁ%ﬁé 1g%wherein R, Ril1,

R12, R13 and Rig féﬁlﬁécgf§?ﬂ9§ ay M§£xgg (é%ﬁ a§kP&gslé member ed arommt i c

heterocycllc gro p optronally subs Itut t dne group 5
sel ect ed fronb§@p§51k9§gkygkgﬂpn§ a@ Ven1Fk igmgngon@ nd according to <10>

or a salt thereof, wherein are hydrogen; 2> a conpound
according to 6§EléélEy§&hinbheéé9lamlno, sulfonylamlno, sulfonyl,
sulfamoyl, Ci3.g cycloalkyl, a 5- to l4-membered non-

15 aromatic heterocyclic group, a Cg-14 aromatic
hydrocarbon ring group and a 5- to l4-membered
aromatic heterocyclic group, each of the foregoing
members being optionally substituted with at least one
group selected from Substituent Group A' below;

20 <Substituent Group A'> The group consisting of Ci-6
alkyl, C,-¢ alkenyl, Cs.¢ alkynyl, cyano, acyl, carboxyl,
carbamoyl, Ci-¢ alkoxycarbonyl, Ci;.s alkylaminocarbonyl,
hydroxyl, Ci-¢ alkoxy, Cs-g cycloalkyloxy, amino, Ci-g
alkylamino, Cs-s cycloalkylamino, acylamino, ureido,

25 ureylene, sulfonylamino, sulfonyl, sulfamoyl, halogen,

Cs-s cycloalkyl, a heterocyclic alkyl group, a 5- to



wherein Ar is a group represented by the formula: R11 ~fzZI5 (lv> R13 10
[wherein R11 and R13 are as defined above, R15 represents (1) hydrogen or
(2) a group selected from Substituent G oup H bel ow, and R11 and Rlﬁﬂﬂﬁy006100
bond together to forma 5- to 8-nenbered heterocycle 15 optionally ) )
substituted with at | east one group selected from Substituent G oup F above
and optionally having 1 or 2 hetero atons selected fromN, S and 0.
<Substituent GioupnberggengnoapomshscshetigrotyClis airkyb, €2C6-1al kenyl ,

C2_6 al kynyl, aryl, Cl-s 16 FP02- 0061 - 00 al koxycar bonyl, ami nocarbonyl,
Cl_6 al kyl am AvempbbAyhydegcarbgnl sapRyproup endneéndal k¢l 14sul fonyl, C3_ e
cycl oal kyl am no, a 5- to 14-nenbered non-aromatic heterocyclic group, a
C6_19 aronat i BehparedapbemaEifighstgrecgcang grsvPyovigrpipbERedanomatic

het er ocycl i c group, each of the foregoing nenbers being optionally
substituted mPFﬁma#lFeaggrﬁﬁ@r596u§l§él6698& £REmMEBEbSTi £Aehf~Goup H

bel ow, <Substituent G oup H > The group consisting of C1 s 10 alkyl, C2_6

al kenyP, C2_6maFRGRGH, 2BRB2LEGaRBECERCECEYENTAPRYI MaE PR acyl, Cl1 6

| kanoyl . b | aral " Cl1.6 al koxyal kyl car bonyl, .C

ol o caib ki PR RON o Ca et P REyAPkE! CoRetbedatERy EPRY oxy.
banoy! . baroy! al kyl ClL & 15 alk bonyl . CI |

ol Koxy oar bony PEETSRearRyF ety PEGikorptarnsbyroct Bearky FORyo el 6
Y oyt REeRayl; Cpon flBLUNAREBRIST BONYL 1 DY SOk a bt 01 KOXY.

¢l oal ky! ani c1 | ami na.. .C3~ | i ng. <acyl ani no,
o ol Y ey PRl 0e, Lo DBy | BLNGyc iR RN B OR I EEE: Nni GV M NO
a'ky'§H|fo”y|€T$2§$¥§§HﬁFRQY|Cr51e9FTBQQQQKé%§gBDO§% ﬁ%ﬁlko,cé;@ido,

di al kyl am nosu sul f anoyl ,” hal ogeno; cycl oal kyl, "a 5- to 14 25

menber ed non- ¢ @uBLAE, heh BEORYEANENSY OYRI £8n(E; 19uakRRBYLS ngbﬁgarbon ring
group, a 5- to 14-nmenbered 17 FP02- 006l - 00" aromati ¢ heterocyclic group, a

heterocyclic apganegsar8PRYbalkQuUp, a heterocyclic ami nosul fonyl group and
i soxazol inyl, wherein the 5- to 14-nenbered non-aromatic heterocyclic

group, the Co<3d@batofméht SroyfrBsarhengtblg @bAspRstihg &f tp.14-nenbered
aromatic heterocyclic group and isoxazolinyl nay be independently
substituted walbkyd} ¢teasalbarylyo0psselighed, faopii heagborpleonsi sting of,
Cl1_6 al kyl, oxo, cyano, acyl, carboxyl, carbanmoyl, Cl1_6 al koxycarbonyl,
15 carbamoyl, Ci-¢ alkoxycarbonyl, Ci-¢ alkylaminocarbonyl,
hydroxyl, C;-¢ alkoxy, Cis.g cycloalkyloxy, amino, Ci_e
aminoalkyl, C;-s alkylamino, Cs-g cycloalkylamino,
acylamino, ureido, sulfonylamino, sulfonyl, sulfamoyl,
Cs-g cycloalkyl, a 5- to l4-membered non-aromatic
20 heterocyclic group, a Cs-14 aromatic hydrocarbon ring
group and a 5- to l4-membered aromatic heterocyclic
group, each of the foregoing members being optionally
substituted with at least one group selected from
Substituent Group B' below;

25 <Substituent Group B'> The group consisting of Ci-¢

alkyl, C,-¢ alkenyl, C,.6 alkynyl, oxo, cyano, Ci-g



10 C1_6 al kyl am nocar bonyl, hydroxyl, Cl1_6 al koxy, C3_8 cycl oal kyl oxy,
nitro, amno, ClL 6 am noal kyl, Cl_s alkylam no, Cl1_6 dial kyl am no, C3_8
cycl oal kyl am no, acyl am no, ureido, ureylene, alkylsulfonylam no,

al kyl sul fonyl, sul fanmoyl, hal ogeno and C3_e 15 cycloal kyl]; <13> a JaﬁB%W%H’OO

according to <1> or a salt thereof, wherein Ar is a group represented by
the formula: R11 OR15 ORIs [wherein R11l and R15 are as defined above, and
R16 20 represepbdsoédylhydsogenydr (C2)s algrooylsebecizeylf,r anaSkastatiuent

G oup H above, and R11 and R15 or R15 and R16 may bond together to forma
5- to 6-nenbe€ed htkerpeyklécepbpopdl | ¢:1subytiroyyvedkyilthrabnyéast one 18
FPO2- 0061- 00 group sel ected from Substituent G oup F above and al so
optional |y havangoiydr Qilaetarbodyetkydel Ectsedakboriybllk8lang,0 | ; <14> a
conpound according to <1> or a salt thereof, 5 wherein Ar is a group
represent ed bgarhanepi nutarbRisylNaRky1REg, [ Gher al KoRYTazhdnRls &recas
defined above, and RI' and R18 are the sane or different and each
represénts (13lkguregehonyl(8)-ca2dklp Selhecd PerxyerrSemstT1¢uent 10 G oup |
bel ow, and R11 and R15, R15 and Rl', Rl15 and Rla_or R' and R18 may bond
toget her to fetkYaOBY, (618 HeRBerEY I ABLBPERYEPRYSpt Fomal |y substituted with
at | east one qgro E felected from Su stituegt C?oug E above and al so
optionally ha ?ﬁg Y13PIBORRERPBY &t oR¥ATBX L) ebt6d2t FBAYN, “Btand 0.

sty vent MR ATTLS 801 SSRL R O STt i el ke
o1 o nocat DOV DO PGRL K ngBULLOrNL o B AIOTE, 38 eyl o2t 1
o8 Don LIS BB 3l S gl THER RGO T BUBERE 20l SO
alkylsulfonylamino, phenylsulfonylamino, Cj-¢
alkylsulfonyl, phenylsulfonyl, Ci-¢
monoalkylaminosulfonyl, C;-¢ dialkylaminosulfonyl,
sulfamoyl, halogeno, Ci-g cycloalkyl, a 5- to 14-
15 membered non-aromatic heterocyclic group, a Ce-14
aromatic hydrocarbon ring group, a 5- to l4-membered
aromatic heterocyclic group, a heterocyclic
aminocarbonyl group, a heterocyclic aminosulfonyl
group and isoxazolinyl, wherein the 5- to l4-membered
20 non-aromatic heterocyclic group, the Cs-14 aromatic
hydrocarbon ring group, the 5- to l4-membered aromatic
heterocyclic group and isoxazolinyl may be
independently substituted with at least one group
selected from the group consisting of C;.¢ alkyl, oxo,

25 cyano, acyl, carboxyl, carbamoyl, C;-.s alkoxycarbonyl,

Ci-¢ alkylaminocarbonyl, hydroxyl, C;.s alkoxy, Cai-s

10



FP02- 0061-00 | east one group selected from Substituent Goup |I' bel ow,
<Substituent G oup I'> The group consisting of Cl-6 al kyl, C2_6_al kenyl,
C2_6 al kynyl, oxo, cyano, Cl s 5 cyanoal kyl, C2 -, acyl, Cl1_6 al kano
benzoyl , aral kanoyl, Cl1_6 al koxyal kyl carbonyl, Cl_s hydroxyalkyIcarb%B@@@OéLOO
carboxyl, Cl1_6 carboxyal kyl, Cl1_6 carboxyal kyl oxy, carbanoyl,

car banoyl al kyl oxy, Cl1-6 al koxycarbonyl, Cl | o al koxycarbonyl-Cl 6 al kyl,
Cl to 10 al koxycdvbdhyllokl, 6 nadltkyl, 0xyninGl €, rodhniopll&yilnocaroonyl, C2 6
di al kyl am nocar bonyl, hydroxyl, Cl_6 al koxy, Cl-to al koxyal kyl, Cl-to

ar al kyl oxyal kypll kyCamé nipy dCoey alikytlky1@3iBiocy €hoaldyydloeay k ydrmimioo ,C1_6

al kyl am no, C3_e cycl oal kyl am no, acylam no, 15 ureido, ureylene, Cl-6

al kyl sul f onyl agiydeniphenyirsikbonyrayilese , Chlkyviiskifonylemino,
phenyl sul fonyl, Cl1-6 nonoal kyl am nosul fonyl, C2_6 di al kyl am nosul f onyl ,
sul fanoyl, hakdgersulEengleysddkrylyl,ahslogents mudhéned ayedcarldydti ¢
heterocyclic group, a Cs-i9 20 aromatic hydrocarbon ring group, a 5- to
14- menPer ed arcéipsité thenér 6&peli €>gTbgp graupeconsdptiing @ riddar bonyl
group, a heterocyclic am nosul fonyl group and isoxazolinyl, wherein the 5-
to 14- menber e§YABA- aréiabhre OHERe2BEY dBi) c Cgreodp kYilhe Coa8J kendrat iCe-25

hydr ocarbon ring group, the 5- to 14-nenbered aromatic heterocyclic group
and isoxazoliﬁ}%yﬁﬁ}'bécié' CRPEERXY36 1-S6E LEIPY Li/n Fepe fdermI¥E Ylt-ut ed

ith at |east lected fromt isting of CL_6 alkyl,
oxo, cyano, aFyls, CEVHORIROCEEPERbyI PYEFORY A kbiyc ALY, Cer 6
| kyl ani bony! I, CL6 alk - L.oal kyl oxy, nitro,
am ho- | CL 6 amRAEPRY R 62 BERGY T LSRR Kyram no, G35

cycl ogkyT. g casulankify, ULeLdan eyl engasal ko sl (ugl gy o,

al kyl sul fonyl , 0geno an cycl oal >~a conpound

The formi o RemeoRIDs Rpas o t8VEY ol BB Rea M A R Rte SRR Tontr el

the definitiogsngl Lhensymiobnadie hORe38Esa3 diysloabavel 15 <16> a

conpound according to <1> or a salt thereof, wherein the corpound is

represent ed bﬁrbﬁﬁtﬁerH?H@bcgkgénR§iNgRbQ6u§Naxa'gz'%% REQZRLQ2 R

[wherein R4 and Rlos are the sanme or ‘different and
aromatic heterocyclic group (each of the foregoing

15 members being optionally substituted with at least one
group selected from Substituent Group C' below);
<Substituent Group C'> The group consisting of Ci-¢
alkyl, Cy.g alkenyl, C,.g alkynyl, cyano, acyl, carboxyl,
carbamoyl, Ci-s alkoxycarbonyl, C;.¢ alkylaminocarbonyl,

20 hydroxyl, Ci-¢ alkoxy, Ci-g cycloalkyloxy, amino, Ci_g
alkylamino, Cs3.g cycloalkylamino, acylamino, ureido,
ureylene, sulfonylamino, sulfonyl, sulfamoyl, halogeno,
Cs-g cycloalkyl, a 5- to l4-membered non-aromatic
heterocyclic group, a Ce-14 aromatic hydrocarbon ring

25 group and a 5- to l4-membered aromatic heterocyclic

group;,

11



FP02- 0061- 00 each represents hydrogen, Cl1_6 al koxy, Cl_6 al kyl or hal ogen,
and Rol, Ro2, Rs, R6, YI, Yz and Ar are as defined above]; <17> a
conmpound according to <1> or a salt thereof, 5 wherein the conpound %
represented by the formula: NRs /U V~ B A ~N-Y--Y2-Ar W Z R5 [whe é@%OQﬁLOO
represents Nor CH V represents Nor CRol, Wrepresents N or CR12, Z
represents N or CRIos, one or two fromU, V, Wand Z are N, and R ol, R 02,
Rl os, Rs~ 10 R6ub¥titv2nanGrAupake dhedefroipnedrati@tany of<8> a conpound
according to <16> or <17> or a salt thereof, wherein Y1 is -CH2-; <19> a
conpound accordkyd,t cyeher> ecydl7=agboxydal tcatremegfl, Wherein YZ is -CO;
15 <20> a conpound according to <17> or a salt thereof, wherein Uis N and
Vis CR oi [whékexRcairbanglas Cdef d&kylabdvelcard@nyla plyamesgdut iCaad
conposition conﬁrising a conpound according to <1> or a salt thereof; 20
<22> a conposkiKkenYackendc§lee lkyloxYwharang t Ke-« ahfydiamiow i €3 t hr onbi n
receptor antagoni st; <23> a conposition according to <21>, wherein the
conposPti on i SYSLORLENBPRIPEE e FCHR 2APARD / aHERGERI ST €Y2 €NeFPO2- 0061- 00 <24>
a conposition according to <21>, wherein_the conposition is a platelet

aggr egati on i ARLEPPYLaNEDSy SUddRPydiit SEH faBedldi hglegea2end wherein the
conposition is a_proliferation inhibitor for snmooth 5 nuscle cells; <26> a
conposi tion at¥GLARAGYES <21>, wherein the conposition is a proliferation

i nhibitor for endothelia ells, fibroblasts, nephrocytes, o0steosarcomm

Lelis! nuscle<§8gﬁg}%8%ﬁ e r88§|§>gﬁbﬁoﬁr%B%gFPB%&§%F g 2575i cznposition
4 (o <21> ) P ) “in h ti

roent tod t b Beazeoth?! To0 FYEnETRAT 28R, s (4inBRE HRC masFa M Ve

pu rorsry erosliom, SeEhiel Salaney ofds hea b dasges, o e ol

i ntravascul ar ion; ~hy Si on, ory asé, fhéedmati sm

ol e 8 PIEEUBIBRUL, Lo, SEiSRORLOLR Dok 08 abdhseasond

hydroxyl, Ci-¢ alkoxy, Cs-s cycloalkyloxy, amino, imino,
Ci-¢ aminoalkyl, C;-¢ alkylamino, Ci3.g cycloalkylamino,
acylamino, ureido, sulfonylamino, sulfonyl, sulfamoyl,

15 Cs-s cycloalkyl, a 5- to l4-membered non-aromatic
heterocyclic group, a Ce-14 aromatic hydrocarbon ring
group and a 5- to l4-membered aromatic heterocyclic
group (each of the foregoing members being optionally
substituted with at least one group selected from

20 Substituent Group F' below);
<Substituent Group F'> The group consisting of Ci-s
alkyl, oxo, cyano, acyl, carboxyl, carbamoyl, Cis
alkoxycarbonyl, benzyloxycarbonyl, Ci-s
alkylaminocarbonyl, hydroxyl, Ci-¢ alkoxy, Ci-g

25 cycloalkyloxy, amino, Cj;-s alkylamino, Ci-g

cycloalkylamino, acylamino, ureido, ureylene, Ci_g

12



20 thereof for the manufacture of a thronbin receptor antagonist; <29> use
according to <28>, wherein the thronbin receptor antagonist is a PARL
receptor antagoni st; <30> use of a conpound according to <1> or a saﬁﬁjfg
thereof for the manufacture of a platelet aggregation inhibitor; 23 02-0061-00
FP02- 0061-00 <31> a nethod of treating a thronbin receptor nedi ated di sease
in a patient suffering fromthe di sease, conprising admnistering to the
patient, a thel&péstifahyyanfifect Cve afbyisudffoaydonmpolddm®ydccording to
<1> or a salt thereof; and <32> a nethod for treating a proliferative

di sease of enHefhgkhal €elsl sycfiobi&blasts S-néphideypeederest aosar coma cel | s,
nmuscle cells, cancer cells and/or glia cells, in a patient suffering from
the di sease, &@omehpri behgradvicAist gronyg .te Chesparéeatica therapeutically
effective anount of a conpound according to <1> or a salt thereof. Best
Mode for Carrhiagocatbpherlndedtrbh TR pr selie LAvasmberedi || now be
explained in 15 greater detail. Several of the structural formulas given
for thé conpoahaBadict RetPHOENELSR EKPBRGhout the present specification
will represent only a specific isomer for convenience, but the invention is
not limited t65295£&EHe§Ee@FPPE FsofBes JgRYPeREBRPaSdBY 8f1Cigoners and

i somer m xtures, including ge Tetric i soners, tric carbon-derived

opti cal i somefskydt eF¥8PS0 F§ anGaFQBFXﬁEr§aﬁﬁg§ﬂy reCttepli ed by the

t t f ds, d L ) i th f b

sed. The: conPoBiYSOPBPREL nGett FORYeABRBPGREEPRY IS EREE thavi ng
tri b in,24 FPQ2-0 -Q0 thei | d i.sti

oot cal |y act FOSCRBPHE” oPaFRE8APCoRey fes ALa STL<YieN Bbmhothat are”

enconEassed b¥hgpgokmvention w thout restrictions. There are al so no
restrictions on any érystalline 5 pol ynorphi smof the conpounds, and any

crystal for m g8y, beosednal gReoghihy Fhxkuses, Ihe.compaunds ol the

i nvention and elr safts nmay also int anhydrides or sol vates

such as hydra&ﬁéreéﬂdr§ﬁ& EUEB?EQEEﬁtgfﬁ rnckHdedopkiBha e scope of the
clainms 10 of the present “specification. Metabolites of the conpounds of the

invention prodysedibyrdagradathenrifqgt Be BodYdias wehly;ag!progrtgs of the
conpounds of the invention and their "salts, are al so enconpassed within the

scope of the ghai RE?0hrthehpr eafat ogpacirfegahtoAndleathereybekntand terns
used t hroughout the present specification will now be defined, with a nore
det ai L ®8d descai pkbap eklebeetn¥ebh ahe group consisting of hydrogen,
halogen, C;-¢ alkyl, Ci.s alkylaminocarbonyl, C;-¢ alkoxy,
Ci-¢ alkylamino and Cs.g cycloalkyl; R®° represents a
group selected from the group consisting of hydrogen,
Ci-s alkyl and C;-5 alkoxy-Ci-¢ alkyl; R® represents a
20 group selected from the group consisting of hydrogen,
Ci-¢ alkyl and C;.¢ alkyloxycarbonyl optionally
substituted with acyloxy; Y' represents a single bond
or - (CHz)y— [wherein m represents an integer of 1 to
3}; Y? represents a single bond or -CO-; and Ar

25 represents hydrogen or a group represented by the

formula:

13



The term "and/or" as used throughout the present specification carries the

meani ng of both "and" and 20 "or" The term "hal ogen" used throughout the

present specification refers to an atom such as fluori ne, chlorine,hgﬁonine

or iodine, and preferably fluorine, chlorine or bromne. 25 The ter Q%QﬁﬁLOO

al kyl" used throughout the present specification refers to an al kyl group

of 1 to 6 25 FPO2- 0061- 00 carbons, and as exanpl es of such groups there

may be nentioned preﬁé?ably i near or branched al kyl groups such as nethyl,

et hyl , n-propylo -propyl12n-butyl, i so-butyl, sec-butyl, tert-butyl,

n-pentyl, 1,1 [ Qy| peBpyl, 1, 2-di net hyl propyl, 2, 2-dinethyl propyl,

1- et hyl propyl, opyl , n-he? |, 1-methyl-2ethyl propyl,

1- et hyl - 2- et hyl pria 1,1, 2trime ﬁ%lpropyl, 1- propyl propyl,

1- net hyl but yI 13 1, 1-di met hyl butyl, 1, 2-di net hyl butyl, 10

2, 2-di met hyl but 1,{3-di hyl butyl, 2,3 dinethyl butyl, 2-ethyl butyl,

2- et hyl pent yl Ay hyl pentyl, and nore preferably nethyl, ethyl,

npropyl, iso-propyl, "h-butyl, iso-butyl, sec-butyl, tert-butyl and

n-pentyl. 15 ThRetefim RE2_&'a) kefy| R Used Rif cagdothie t SgmPresent

specification refers to an al kenyl group of 2 to 6 carbons, and as

preferred exaapFesrefitsantl gaonupsephesennryabgroept senedtedny¥lomal | yl,

1- propenyl, 2propenyl, isopropenyl, 2-nmethyl-1-propenyl, 3-nethyl 20

1- propenyl , 2thet bybug- poopiayling3efiehhylkodepr openyblkibuhgdybxy2, but enyl,

3-butenyl, 1-pentenyl, 1-hexenyl, 1, 3-hexanedi enyl and 1, 6-hexanedi enyl .

The tebm " C2_6:-al kykgky, uSed ehkplghdno,t ResprEsénalipéeinfncati on refers to

an al kynyl group_of 2 25 to 6 carbons, and as preferred exanples of such

groups there aaylaeinent fohedtet hfnprmbergdopgpypropagiepynyl, 26

FP02-0061-00 1-butynyl, 2-butynyl, 3-butynil 3- et hyl - 1- propynyl ,
heterocycilc group” and Ci;-¢ al yloxycarbonyloxy, and

R and R'? or R!'? and R'® may bond together to form a
5- to B8-membered heterocyclic ring (i) optionally
10 having 1 to 4 hetero atoms selected from N, S and O
and (ii) optionally substituted with at least one
group selected from the group consisting of cyano, oxo,
and C;-¢ alkyl, acyl, Ci-¢ alkanoyl, carboxyl, carbamoyl,
Ci-s alkoxycarbonyl, Ci-¢ alkylaminocarbonyl, hydroxyl,
15 Ci-¢ alkoxy, Cs-g cycloalkyloxy, amino, C;-¢ alkylamino,
sulfonyl and a 5- to l4-membered non-aromatic
heterocyclic group (each of the foregoing member being
optionally substituted with at least one group
selected from Substituent Group F" below)
20 <Substituent Group F"> The group consisting of Ci
alkyl, oxo, cyano, acyl, carboxyl and Cy.s alkoxyl;
<3> a compound according to <1> or a salt thereof,

wherein ring B is an optionally substituted benzene

14



1- et hynyl - 2- propynyl, 2-nethyl-3-propynyl, 1-pentynyl, 1-hexynyl,

1, 3- hexanedi ynyl and 1, 6- hexanedi ynyl. The term "C3_8 cycl oal kyl." used

t hroughout the 5 present specification refers to a cycl oal kyl group FP02-0061-00
conposed of 3 to 8 carbons, and as exanples there may be nentioned ) )
cycl opropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycloheptyl and
cyclooctyl. The term "C3_8 cycl oal kenyl " used t hroughout the 10 present
specificationriafiers to a C3_8 cycl oal kenyl group conposed of 3 to 8
carbons, and as exanples there may be nentioned cycl opropen-1-yl,

cycl opr open3- y#> sycbuopatied- acygbrdingl sbukén- 8ryk, salicybkokotadi en- 1-yl
cycl openten-1-yl, cycl openten-3-yl, 15 cycl openten-4-yl,
1,3-cyc|opentubbéﬁim-Yf,ia,ﬂﬁ%yvlopentadien-2-y|; 1, 3-cycl opent adi en- 5-yl ,
cycl ohexen-1-yl, cycl ohexen-3-yl, cycl ohexen-4-yl, 1, 3-cyclohexadi en-1-yl,
1,3-cyc|ohexaa5éna269mpompécyépeﬁékaeiéﬁ-519|9r1§45é}é|§%e%aaﬁen-3-y|, 1,4
20 cycl ohexadi en-1-yl , cycl ohepten-1-yl, cyclohepten-3-yl,

cycl ohépt en- 4¥9ereddc¥onkpt &rlBi v, 1, 3- cycl ohept en- 2yl |

1, 3-cycl ohepten-1-yl, 1,3-8ycloheﬁtadien-5-%l, 1,3-cXcIohe t adi en- 6-yl ,

1, 4- cycl ohept 887 efi- SOPPOURALBGEPEHERPalPen?2- OF, 21581 EyERGRERLadi en- 1-yI |
1,4 25 cycl ohept adi, en-6-yl, 3, 5-cycg),ohept atri en- 3-yl,

1, 3, 5-cycl oheﬁgsFFFBnifz-gT '(g?*?s‘ ?“é?wl oh8pf&Prien-1-yl, 27  FP02- 0061- 00
1, 3, 5-cycl ohe trien-7-yl, cycloqgcten;1- cycl ooct en- 3- vl

ovel ooct en-a- 57> by EPudRlia. SE6pEREhE g a5  Bharanasty FRebeot,

1, 3-cycl ooctadjen-1-vyl,1 .1,3cyclo di.en-5:¥l.,_ 1, 3-. | oqc ien;6-yl, 1,4
5 cycIooctadig%?§?§P,kl,ﬁéc@c$%%§§%§rgﬁ$2?§l}51%458§%ﬁ652¥%%?§%¥a-yl,

1, 4-cygl ooct adi.en.6 cycl ooct adi en-7-yl, 1,5-cycl ooct adi en- 3-yl,
1,SCyzﬁooctadﬁ%n?§-§¥§ri%§ﬁ5-cyclooctatrien-3-y|, 1, 3, 5cycl ooctatrien-2-yl,
1,3, 5-cycl oockatr hepodp¥hindladcard@ngy €boQebabLi gNsZ1¥! thereot,
1,3,6-cyclooctatrien-2-yl, 1,3, 6cycldoctatrien-1-yl,

1,3, 6-cycl oocyaktEeA- RrYl saRdgodpbreyekboastatir bgnthayYkormlicaterm " Cl_6

al koxy" used throughout the present specification refers to an al koxy group
of 1 to 6 15 carbonsr'and as preferred exanples there may be nentioned

nmet hoxy, ethoxy, n-prlopoxy, iSO-propoxy, Sec-propoxy, n-butoxy, iso-butoxy,
sec- but oxy, t ' n-Renht yl oxy, iso-pentyl oxy, sec-pentyl oxy, nhexoxy,
i so- hexoxy, 1, 1-di pr opyl oxy, 1,2 20 di net hyl propoxy,

2, 2- di net hyl pr opyl 2- et hyl prop6®y, 1-net hyl - 2- et hyl propoxy,

1- et hyl - 2- et DF S 2-trinmet hyl propoxy, 1,1,2-trinethylpropoxy,

1, 1di et hyl but

'nB% :

t hyl but oxy, 2, 2-di nmet hyl but oxy,

2, 3-di net hyl but yl oxy,l44, 3-di net hyl but yl oxy, 2 25 et hyl but oxy,

1, 3-di net hyl but oxy, 2*nethyl pentoxy, 3nethyl pentoxy and hexyl oxy. 28
FP02- 0061- 00 Threteim R¥2_&'&) key| RIY ‘ands @d’ tdw & ugh adi £ 1hed

15 abovel;
<9> a compound according to <8> or a salt thereof,
wherein R'® and R are hydrogen;
<10> a compound according to <1> or a salt thereof,

wherein Ar is (1) a group represented by the formula:
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present specification refers to an al kenyl oxy group of 2 to 6 carbons, and
as preferred exanples there nmay be nentioned vinyl oxy, allyloxy,.

1- propenyl oxy, 2 5 propenyl oxy, isopropenyl oxy, 2-nethy|-1-propeny|ox¥
3-net hyl - 1- propenyl oxy, 2-methyl - 2- pr openyl oxy, 3met hyl - 2- pr openyl ox§F02-0061-00
1- but enyl oxy, 2-butenyl oxy, 3butenyl oxy, 1-pentenyloxy, 1-hexenyl oxy,

1, 3hexanedi enyl oxy and 1, 6- hexanedi enyl oxy. 10 The term "aryl" used

t hr oughout the preseR 'specification refers to an atom c group derived by
removing the O group from g,carboxyl group of a carboxylic acid, and it is
preferably a éﬂ_ acyhgrefd” (an atomic group derived by renpving the OH
group from1l5 a ca group of iéﬁ%_~ carboxylic acid (nore preferably
fatty acid)), .of preferred e | es include acetyl, propionyl,
butyroyl and bgnza h @§m "C6-1qg aromatic hydrocarbon ring group” used
t hroughout the present speCification refers to an 20 aromati ¢ hydrocar bon
ring group conposed @146 to 14 carbons, and includes nonocyclic groups as
wel | as fused rings such as bicyclic and tricyclic groups. As specific
exanpl es of slahegednp®'t h&'s, Ry, b&'trentd ®tédapbeay! defbdedyhbotepapht hyl ,
2-napht hyl, 25 azul enyl, heptal enyl, biphenyl, indacenyl, acenaphthyl,
fluorenyl, phemal(@nyk, Sphé&pnadtihmenmbleredntiroacdiyl he2@rockie02-c0atbupO

cycl opent acycl ooct enyl and benzocycl ooctenyl. The term"5- to 14-nenbered
aromati ¢ het epptyohid lyr supstasagethwotibhett lehetpoasegtrosypeci fi cati on
refers to a nonocyclic, bicyclic or tricyclic 5- to 5 14-nmenbered aromatic
het ero®ycl i c §eéaptednprrsi Rybsiié tvenkoFEoret 6r 6bavens sel ected fromthe
group consisting of nitrogen, sulfur and oxygen. As specific exanples of
such groups tﬁégé Aa¢OBROHBAL PEREYGALRY BPt f\égénoéoﬁt sgeAtn§hgremdri ¢ 10

het erocyclic groups su as_ pyrrolyl, pyridyl, pyridazinyl, pyrimdinyl,
pyrazinyl, tr 5?6P9P,R%ﬂﬁ?ﬁ%é%gl?r%é%i%g?g%leyI, pyrazol yl, imidazolyl,
benzi m dazol y i ndol inyl, purinyl, indazolyl,

qui nol yI , iso%&?ﬁoﬁyF%RHBLﬁgigggk¥hiﬁgggngﬁﬁz9F,anéﬁﬂFh&h?&ﬁﬁ 3

qui noxal yl', quinazolinyl, cinnalinyl teridiny im dazotriazinyl,

pyr azi nopyri d42Fhyr" §%r?8iﬁyPFOBﬁeﬁgﬁgﬁFFagﬁgl?ycgg%a%8F?P?aCarbazolinyI,
peri m di nyl, phenanthrﬂlinyl, phenacenyl, i m dazopyridinyl,

i m dazopyrimdinyl, 2R pyrazol opyridinyl, pyrazolopyridinyl, etc.; (ii)

sul fur-containing aropati c. hggerocyclic groups such as thienyl,
benzot hi enyl, etc.; % gen-contai ning aromati c heterocyclic groups
such as furyl, pyra cycl opent apygrahyl , benzofuryl, isobenzofuryl, etc.~
25 and (iv) arpmatj erocyclic groups containing 2 or nore different
hetero atons, iardtyl, 30

10
[wherein R'! and R!'? are as defined above, R!®
represents (1) hydrogen or (2) a group selected from
Substituent Group H below, and R'! and R'®> may bond
together to form a 5- to B8-membered heterocycle

15 optionally substituted with at least one group

selected from Substituent Group F above and optionally
having 1 or 2 hetero atoms selected ffom N, 8 and O.
<Substituent Group H> The group consisting of Ci-6

alkyl, Cs-s alkenyl, C,.¢ alkynyl, acyl, Ci
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FP0O2- 0061- 00 i sot hi azol yl, benzot hi azol yl, benzot hi adi azol yI,
phenot hi azi nyl, isoxazolyl, furazanyl, phenoxazinyl, oxazolyl, isoxazolyl,
benzoxazol yl , oxadi azol yl, pyrazol oxazolyl, im dazothiazolyl,

t hi enof uranyl, 5 furopyrrolyl, pyridoxazinyl, etc. The term"5- to FP02-0061-00
14- menber ed non-aromati c heterocyclic group” used throughout the present
specification refers to a nonocyclic, bicyclic or tricyclic 5- to

14- menber ed nedkargyeatbonlydt e aod polciacbdd vgr, 0 th- < eikyilsimigoorebon yinr e
hetero atons selected fromthe group consisting of nitrogen, sulfur and
oxygen. As spEeisf cycéradplyds 6f-«saolingeddyd t Iserldomyl, b&€snent i oned
pyrrolidyl, pyrrolyl, piperidyl, piperazyl, imdazolyl, pyrazolidyl,

i m dazol i dyl , cYSlesdpdRiinoy egr &y drofldrpenbegedampdragprramyiic, aziri di nyl ,
oxi ranyl and oxat hi ol anyl. Non-aromatic heterocyclic groups also include a
pyri done ri ngBetRVEgY§LaGp IraHR  aanbn-1ar dRETNAELIEUBEArecAFOPROFlBYanpl e, a
pht hal i m de ring-derived group and a 20 succinimde ring-derived group).
The tePm "5- faéospnéﬁ{#eﬁeg-hépeP-écy‘@rnéerﬁge@rpmaéaghamtetrﬁ§Y§r1é§ent
specification refers to a 5- ho 8- nenbered aromati ¢ or non-aronatic

het erocycl e. ¥heUWPer RACHr OF" thEedOFREGEGROTEMPRE SpPELBRL OP519P8dil cat i on

refers to an atom. ¢ group r ining atter elimnatigon of one hydrogen atom
bonded to thes§§5tlﬁgﬁﬁgoU6Eg?66 }gﬁétoPthQrQFQWEFﬁécﬁﬁérSESWbon, and

t here may be gﬁg%£$ﬁggpgrﬁgxgpk ?:§538§¥Iyl, bi phenyl, napht hyl, anthoryl

and phenant ho used throughout the present 5

speci {1 cal | On LeLers 2-g diyabens .0naup eLived oy Ll gss cof tvo

hydrogen atons from the samnme ¢ oh of tirc hny ocargbﬁ_(preferably
cxpr 38T o+ obHFBnal [ o6 AbeEL Yot et “aBnekr Yag 165 hFSGOR6E "The pr esent
speci fication.hagobhgy3ame, , acyl, Ci.¢ alkanoyl, benzoyl,

aralkanoyl, Ci;-¢ alkoxyalkylcarbonyl, C;-g

hydroxyalkylcarbonyl, carboxyl, Ci-¢ carboxyalkyl, Cis

carboxyalkyloxy, carbamoyl, carbamoylalkyloxy, C;-g

15 alkoxycarbonyl, Ci-10 alkoxycarbonyl-C;-s alkyl, Ci-ig
alkoxycarbonyl-C;-¢ alkyloxy, Ci-s
monoalkylaminocarbonyl, C;-.¢ dialkylaminocarbonyl,
hydroxyl, C;-¢ alkoxy, Ci-10 alkoxyalkyl, Ci-io
aralkyloxyalkyl, Ci.¢ hydroxyalkyl, Ci.g cycloalkyloxy,

20 amino, C;-s alkylamino, Cs.g cycloalkylamino, acylamino,
ureido, ureylene, Ci;-¢ alkylsulfonylamino,
phenylsulfonylamino, C;-¢ alkylsulfonyl, phenylsulfonyl,
Ci-6 monoalkylaminosulfonyl, Cz.¢ dialkylaminosulfonyl,
sulfamoyl, halogeno, Cs-s cycloalkyl, a 5- to 14-

25 membered non-aromatic heterocyclic group, a Ce-14

aromatic hydrocarbon ring group, a 5- to l4-membered

17



meani ng as "having one or nultiple substituents in any desired conbi nation
at substitutable positions”. The term "hetero atonf used throughout the
present specification refers specifically to oxygen, 15 sulfur, nitrg&&y
phosphorus, arsenic, antinony, silicon, germanium tin, |ead, boron, -0061-00
mercury and the |ike, and preferably oxygen, sul fur and nitrogen.

Throughout the present specification, the prefix "n-" signifies a normal
type or prinmaeyosabsti hasrrocyolisegroupi gni hiedsracyeddndary substituent,
"t-" signifies a tertiary substituent and "i-" signifies an iso type
substituent. Tméndedrhpnivéngrofipri aghBLeRbolyelRco2miROe8LfRNYL, Y2, and Ar
in the conpounds of the invention 25 represented by the general fornula (I)
above are as expbRi ARd abBovazobdnylinghBresnptékebablty albesrbraeg?
FP02-0061-00 ring or a 6-nenbered aromatic heterocycle containing 1 or 2

ni trogen at onBONVREAMPEAZcRELEIAGYRAdCPPEPHPRe then§ehei EOHBELCpref erred.
Thus, as nore preferred exanpl es anong conpounds with a benzene ring as
ring B35 therEyﬁﬁ9cﬁébﬁ§nFFBﬁeErﬁqungﬁﬁné‘réﬁréééﬁ@@&eﬁ?dtﬁéoﬂéﬁﬁﬁla: R104
R6 N R ol A ~y Yl-YZ-Ai_R 105 RS Lgherein Rg4 and RIOE are the sane or
different andP8hEROFEGH&SeAESURyBPEgeRO*eTCs1RVRoRGY BE 6 al kyl or 10

hal ogen; and R gl ave the sane definitions

gi ven above].* eﬁﬁgggﬁgéﬁggpggtégéﬁﬁgggggﬁoaé ESﬁﬁ5u88§ APHPa 6- menber ed
aromat o het oL S5YELECBDLA' PhROgkeb, oBbRERURR BhoBe 28:589 Biblere My
cyano, acyl, carboxyl, carbamoyl, C;-¢ alkoxycarbonyl,
10 Ci-¢ alkylaminocarbonyl, hydroxyl, Ci;-¢ alkoxy, Ci-g
cycloalkyloxy, nitro, amino, C;-s aminoalkyl, Cig
alkylamino, C;-¢ dialkylamino, Cs.g cycloalkylamino,
acylamino, ureido, ureylene, alkylsulfonylamino,
alkylsulfonyl, sulfamoyl, halogeno and Cs.g
15 cycloalkyl];
<13> a compound according to <1> or a salt thereof,
wherein Ar is a group represented by the formula:
R11
OR15

\ oR™®

[wherein R and R'® are as defined above, and R*'®

(V)

20 represents (1) hydrogen or (2) a group selected from
Substituent Group H above, and R' and R or R!® and
R'® may bond together to form a 5- to 6-membered

heterocycle optionally substituted with at least one
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RO NVB | A\NYL YZ-Ar W Z R5 [wherein U represents N or CH (preferably
N); Vrepresents Nor CRoi (preferably CRl~) ; Wrepresents N 33
FP02-0061-00 or CRI2; Z represents N or CRl os; one or two atons selﬁﬁﬁgs
fromU, V, Wand Z are N, and Rlol, Ro2~ Ros R5, R6, Yl, YZ and Ar /061-00
the sanme definitions given above]. 5 Also, Rol~ Ro2 and R 03 are each
preferably a group selected fromthe group consisting of hydrogen, hal ogen,
Cl_6 al kyl, Ctréupl kglaatedcirpbonflubsCiteentk6xpuprCE 8bavkykndnaheoand C3_8
cycloalkyl. R5 is preferably a group selected fromthe group 10 consisting
of hydrogen, c@téoapkyy haviny & arkadxhetere akkys, sahdcRedi §rpmeNerably a
group selected fromthe group consisting of hydrogen, ClL 6 alkyl and ClL_6
al kyl oxycar boBygn@p®i énal |y substituted with acyl oxy. Y1 preferably
represents a single bond or - (CH2) ml5 [wherein n1re9resents an integer of
1 to 3] and YZlprepefaBPoupdppcsentlsng §Pngle Bsnd spltcoheremére being
nore preferred (i) a conbination that Y1 is CHZ- and Y2 is -CO, and (ii) a
conbi ndti on tHAEr&inAl ¥ arerBBPhTrSPREFENEBAdRY PBbeAfopRBiafabl y
represents hydrogen or,a group represented by the fornmula: r,11 R1 o R12
R13 R14 [wherein R1, IRl11, R12, R13 and R14 have the sane 34 FP0O2- 0061- 00
definitions given above]. ﬁi-HVMen YLis -CHZ- and YZis -CO, Ar is

ese d by the general formula (11) above, and (ii)
when Y1 and Y2 are|p single 5 bongygr) Ar is preferably hydrogen. R o,
e the sane or different and are each preferably a
group sel ected\f+0Om grep-R¥nsi sting of hydrogen, Cl-s al kyl, hydroxyl,
Cl 6 al koxy, Clys al kyl anﬂqg, C3_a cycl oal kyl am no, acylam no, 10 a 5- to
14- menber ed non-aromati ¢ h&erocyclic group and Cl1_6 al kyl oxycar bonyl oxy,

and especially Rl and 9 are re preferably hydrogen. Als R11 and R z
or R12 and ngw}f‘rﬁﬁeb%n%mlt 8g6t ﬁemr) F for rﬁedf@{e‘ii oal%‘?‘%%'rrb%?'%op‘qﬁeflﬁijocycl ic

[ [ ti | |y havi 1 to 4. het 15 at | ected f N, Sand 0O
i (11) optiBnaPiy SABSPRIG: 83 fih EeA oASH GRS gR5Rs “SEFSG ad from t he
i st f : d Cl kyl Cl. | I,
Jarboxyl | car BATESF o (- o' 21 KBxgEaPBonGt oL a6 PRy PRT HCARBony|
hydrOfMI, Cl_érgﬁggﬁyqafﬁga deCKnJgﬁhkﬁﬁqx%¢jagbaoRrﬁl¥@sthyhgﬁino,

sul fonyl and a hoered non-arondti'c heterocyclic group, each

optionally sug§t1§17u%gg_ wit A Bd@?&};éﬁb‘?ﬁ%?“@o selgptedks f rgmgaubst i t uent

G oup F' below <Substituent 'Goup F'> e group consisting of C1 6
membered heterocycle optionally substituted with at

least one group selected from Substituent Group F
above and also optionally having 1 or 2 hetero atoms

15 selected from N, S and O.
<Substituent Group I> The group consisting of Ci.¢
alkyl, C;-¢ alkenyl, C.¢ alkynyl, acyl, carbamoyl, Cis
alkoxycarbonyl, Ci-s alkylaminocarbonyl, C;.¢ aminoalkyl,
sulfonyl, sulfamoyl, Ci-g cycloalkyl, a 5- to 14-

20 membered non-aromatic heterocyclic group, a Ces-14
aromatic hydrocarbon ring group and a 5- to 14-
membered aromatic heterocyclic group, each of the

foregoing members being optionally substituted with at
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25 al kyl, oxo, cyano, acyl, carboxyl and Cl_6 al koxy. The preferred group
for (ii) above is the group 35 FPO2- 0061- 00 consi sting of cyano, oxo,
Cl 6 alkyl, cyano-Cl_6 al kyl, Cl-6 acyl, carboxyl, Cl_6 al koxycarbon

Cl-s al kyl am nocar bonyl, hydroxyl and Cl-6 al koxy. Thus, as nore préﬁgp?gﬁﬂfoo
exanples for Ar when 5 R1 and Rlq are hydrogen there nmay be nentioned a
group represented by the fornmula: R11 OR15 (lv) R13 [wherein R11 and R13
have the saneldaktnboheogsogpverlabaed, fRdh sepsedeneat( Grouphydr ogen or ( 2
) a group 10 selected from Substituent G oup H above, and R11 and R15 nay
bond toget herbtdoworma 5- to 8-nenbered heterocycle optionally substituted
with at | east one group selected from Substituent G oup F above and
optional |y havBngstibnegthérenp atonfhsebeotipdcbneisiing508 &nd 0 ] ; a
group represented by the formula: RL ~ OR15 (v) ORIs [wherein R11 and R15
have the sanead&fini €b-enslyevyh, abBovealRYBYLepprEsentyafol Fikydrogen or ( 2
) a group 36 FPO2- 0061- 00 sel ected from Substituent G oup H above, and
R11 and R s ofYRneajkulRi1621magcChéndCr-ogatkenoléd f berzayd- to 6menbered

het erocycl e optionally_substituted with_at | east one group selected from
Substituent GrEapkERgYabotesandkeptrdkilrprhabivhg €16r 2 hetero atons

selected fromN, S and 0]~ and a_group_ represented by the fornula: R11 ORI's
hydroxyalkylcarbonyl, carboxyl, C;-¢ carboxyalkyl, Cj-¢

carboxyalkyloxy, carbamoyl, carbamoylalkyloxy, Ci-e
alkoxycarbonyl, C;.;0 alkoxycarbonyl-Ci;-¢ alkyl, Ci-io

10 alkoxycarbonyl-C;.s alkyloxy, Ci-¢
monoalkylaminocarbonyl, C;.s dialkylaminocarbonyl,
hydroxyl, Ci-¢ alkoxy, Ci-10 alkoxyalkyl, Ci_io
aralkyloxyalkyl, Ci-¢ hydroxyalkyl, Cs.g cycloalkyloxy,
amino, C;-¢ alkylamino, Cis-g cycloalkylamino, acylamino,

15 ureido, ureylene, Ci-¢ alkylsulfonylamino,
phenylsulfonylamino, Ci-¢ alkylsulfonyl, phenylsulfonyl,
Ci-¢ monoalkylaminosulfonyl, C,.s dialkylaminosulfonyl,
sulfamoyl, halogeno, Cs-s cycloalkyl, a 5- to 1l4-
membered non-aromatic heterocyclic group, a Cs-14

20 aromatic hydrocarbon ring group, a 5- to l4-membered
aromatic heterocyclic group, a heterocyclic
aminocarbonyl group, a heterocyclic aminosulfonyl
group and isoxazolinyl, wherein the 5- to l4-membered
non-aromatic heterocyclic group, the Cs-14 aromatic

25 hydrocarbon ring group, the 5- to l4-membered aromatic

heterocyclic group and isoxazolinyl may be

20



(M) NR1~ R18 [wherein R11 and R's have the same definitions given 10
above, R1' and R18 are the sane or different and each represents (1)
hydrogen or (2) a group selected from Substituent Goup I, and R11 and R s
Rs and RI', R's and RI8 or R' and RL18 may bond together to form a B20%-§061-00
8- menbered heterocycle optionally substituted wwth at 15 | east one group
sel ected from Substituent G oup F above and optionally having 1 or 2 hetero
at ons sel ect ednfiepanienSlandublptithéetewmthsaltt 'leasédohkr guglheut t he
present specification is not particularly restrictive so long 20 as the
salt is fornedehethed fonpotihd glkotipeconseéstiiog afdCis phayiwcokogi cally
accept abl e, but preferably there may be nentioned hydrogen halide acid
salts (for exawphe, hygilof kascbpdyl, hydrbehbydli d€;-shpdkoByoairteny,

FP02- 0061- 00 and hydroi odide), inorganic acid salts (for exanple, sulfate,
nitrate, perc6l-eratéylphospharbongisbbidrexydd Bicarbsnaye) Csarganic
carboxylate (for exanple, acetate, trifluoroacetate, oxalate, nualeate,
tartarate, 5 ﬂMﬁé@éﬂkYéﬁBYelﬂﬁﬁré) amﬁgamo§uhf@manéa@k&ﬁ,eﬁample

met hanesul fonate, trifluoronethanesul fonate, ethanesulfonate, '
benzenesulfonéiEYl@EFG@ne§u%f6haibyéﬁ@l@9wpﬁ@wsGNFéﬁaﬂéylaaﬁﬂﬁa acid salts
(for exanple, Eartate and glutamate), quaternary amne salts, 10 al kali
metal salts (FSV é%éﬁﬁreur§b PunP§8V§§n5nda55¥é§§XGﬁP¥éPPé?°or al kal i ne

earth netal 5% lg ﬁr exg g |g salts an aIC|un1saIts) and

nor e preferreﬁ £ SPRY 85?53? y-actBpPEhre &aft BSare hydr ochl ori de,

oxal at e, trlfluo ggtgie and the like. 15 The foll ow ng may be nenti oned

as specific p?g? anpl es of the conpounds of the invention

[ PLeRETLed, DYy 0o RSl o Pafh), B0 00kt goLLscotRbaLagd above

ethy! |- 6 ethowe s LT e 203 dbOWA" ps tHebseLafebd: gyceﬁgomhﬁlg@i d

2 [2(3 S-di-tert-butyl-4- hyd}o - phenyl ) - 2- oxo- et hyl ] - 6di net hyl am no-3-imn
, 3-di hydro-1Hi @0|ndole4$cﬁ' oxylic agid neghyl am de hydrobrom de~

1 (3 5-di 25 terR— dr oxy- phenyt) - 2 -fluoro-1-imno-5,6

[ 38

R12

R14 R13

[wherein the definitions of the symbols are the same
as given above];
15 <16> a compound according to <1> or a salt thereof,

wherein the compound is represented by the formula:

R101

R102

R105 RS

[wherein R!® and R!'®® are the same or different and
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FP02- 0061- 00 hydrobrom de; 1-(8-tert-butyl-4-nethyl -3, 4-di hydro-2H
benzo[ 1, 4] oxazi n-6-yl)-2-(5, 6-di et hoxy-7-fl uoro-1i m no-1, 3-di hydr o-i soi ndol
-2-yl)-ethanone hydrobrom de; 2-[2-(3-tert-butyl-4,5-di methoxy 5
phenyl ) - 2- oxo- et hyl ] - 6- et hoxy- 3- i ni no- 2, 3- di hydr o- 1H i soi ndol e- 5- car BB%0P¢1-00
aci d net hyl am de hydr obromn de;
1-(3,5-di-tert-butyl -4-hydroxy-phenyl)-2-(5-ethoxy-7fl uoro-1-i m no- 6- net hox
y- 1, 3- di hydr oeiasbi mepirezeyltpetiyairogenhy drobradrkiods;, Ci-¢ alkyl or
2-[2-(3-tert-butyl-4-hydroxy-5 10
isopropoxy-phén}bpezwoﬂodeﬁﬁ%h]Pé%btﬁgxyRﬁ-ﬂﬁbnéfZaBd Ar are as
di hydr o- 1Hi soi ndol e- 5-carboxyl i c acid nethyl am de hydrobrom de;
6-[ 2- (8-t ert - Bafyned- gPeENgll+3, 4- di hydr 02H benzo[ 1, 4] oxazi n- 6-yl ) - 2- oxo- et hy
| ]-3-ethoxy-7i mno-6, 7-di hydro-5Hpyrrol o[ 3, 4-b] pyri dine-2 15 carboxylic
aci d met hyl anfdd>hpdegBRPynddaccerdingy to <1> or a salt thereof,
tert-butyl-3-nethyl -3H-benzi m dazol - 5-yl ) - 2- oxoet hyl ] - 6- et hoxy-3-i m no- 2, 3-
di hydr 8- 1H i sYPRY6LE- 588 EERPriadadisd rRPrIRpEaFede by dheb fommyd a :
2-[2-(3tert-butyl -5-di met hyl agi no- 4- hydr oxy- phenyl ) - 2- oxo 20
et hyl ] - 6- et hoxy- 3-i mi no- ¥3-3=di hydro- 1Hi soi ndol e-5 carboxylic acid
nmet hyl am de hydrq?ronide' 5-{2-tert

-7-imno-5, 7-di hydropyrrol o[ 3, 4-b] pyridin-6-yl)-ac

butyl-4-[2-(23fy@

etyl]-6-(pyrr iq%n- hengxy}-pentanoic acid trifluoroacetate; 5-{2 25
tert-butyl -4- ‘-( - f T i no! 5, 6Ydi met hoxy- 1, 3di hydr o-i soi ndol -2-yl)-a
cetyl]-6-(pyr 'g' ) 39 FPO2- 0061- 00 phenoxy}-pentanoic acid

trifluoroacetate;
2-[2-(3tert-butyl -5-di metglyl am no- 4- met hoxy- phenyl ) - 2- oxoet hyl ] - 6- et hoxy- 3-
i m no-2, 3-di hydro- 1+i soi ndol e- Scarboxylic acid net hyl ami de hydr ofrom de;
2-(1-{3 5 tertWBBEGLREU[ 5ePTeERREFON1OF T Ho- B, SeBEREERERYN10E CR™,
oot Mokaprbabnleoh bk Bat NP BREULLRY Ly 01 -yl gep) - butyric
2(1-{3-tert-bytyl =5-12-(7-fl yoro-1-i m no->5, 6-di .hoxygl, 3-dishydeo-i soi ndol -
2-y|)-acetyI]EﬁgnEFﬂ%xylpHén I?nfoszF?oNYdFﬁg3-yI0x )-bquer%acid
triflugroacetate; 1l -2 ; )
(3-te??-butylESLdﬁﬁegky?%ﬁiﬁg- Fﬁe?ﬁo%ﬁfﬁﬁgﬁyﬁy9§?é7fluoro-l-inino-5,6-dine
t hoxy-1, 3-di h -LsQj = 2yL).= ne . h bram de;
2-[2-(3-tert-%g§5l%SQ?ﬂg§k§ﬁa%%ﬁ§%§?ﬁgtE8x§?gﬁeﬁglfgg?ogg-gtﬁ?ﬁf-6 15

di met hyl am notga -85 RO- gndrdi Ry dr oy d HdgQi.ndol e-5 carboxylic acid

met hyl am de hydr obrom de; .

6-[2- (3tert-buiyl-5-doapbhnbiagtnerd1 A8t Bexy1BRepyl x172>0%0ethyb} +3- et hoxy- 7-
i m no-6, 7-di hydro-5H- pyrrol o] 3, 4b] pyri di ne-2-carboxylic acid nethylam de 20
hydrochl ori deth@ré&df( 3whettihuryl + S--atdroxy- 4- met hoxy

phenyl ) - 2- oxo- et hyl ] - 6- di net hyl am no- 3-i m no- 2, 3di hydr o- 1H-i soi ndol e-5-carb
oxylit5acid ne2byl antcepbyddohcoordeéng to <17> or a salt thereof,
2-[2-(3-tert-butyl -5-et hoxy-4-nmet hoxyphenyl ) - 2- oxo- et hyl ] - 6- et hoxy- 3-i m no-
2, 3-di hydr o- 1#h@BeisoUnilsl ¥- sadavbosyCRE a¢wHenet R} aardeahydedhnedi de;
1-(3-tert-butyl-5-ethoxy-4-nmet hoxy-phenyl)-2-(5,6 40 FP02- 0061 - 00

di et hoxy-7-fl&e®wel:i m no-1, 3-di hydro-i soi ndol - 2-yl ) et hanone hydr obr onmi de;
6-[2-(3-tert-butyl-5-ethoxy-4net hoxy-phenyl)-2-oxo-ethyl]-3-ethoxy-7-im no-
6, 7di hydr o- 5H<pY? ral P 3rmaguii ¢l neorreat bokyl Fempeiging a

compound according to <1> or a salt thereof;

20 <22> a composition according to.<21>, wherein the
composition is a thrombin receptor antagonist;
<23> a composition according to <21>, wherein the

composition is a thrombin receptor PAR]l antagonist;
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5 nethylam de trifluoroacetate; {3-tert-butyl-5-[2-(7

fluoro-1-im no-5, 6-di net hoxy-1, 3-di hydr o-i soi ndol -2yl ) -acetyl ] - 2- net hoxy- ph
enoxy}-acetonitrile hydrobrom de~

4-{3-tent-butyl -5-[2-(7-fl uoro-1-i ni no5, 6-di met hoxy- 1, 3- di hydr o- i soi Fffgra0$1-00
yl)-acetyl]-2 10 net hoxy- phenoxy}-butyronitrile hydrobrom de; 2-[2-(3
tert-butyl -5-cyanonet hoxy- 4- met hoxy- phenyl ) - 2- oxoet hyl ] - 6- di met hyl am no- 3-i
m no- 2, 3- di hydg 6> 1&i sompdsitidacacboxgling &oi d2ief hyharedr bhhdr obr om de;
2-{2-[3-tert-butyl-5-(3-cyano- propoxy) - 4- net hoxy 15

phenyl ] - 2- oxoeemnpyt ) tbodi ret AyphatadeB- appnegaL3on inhibitor;

di hydr o- 1H-i soi ndol e- 5-carboxylic acid net hyl am de hydrobrom de~
2-[2-(8-tert-92byl adcoppnontiby| agcdddhndr bo2kkbenzehérdloxahen- 6-yl ) - 2- oxo
-et hyl ] - 6et hoxy- 3-i m no- 2, 3-di hydr o- 1Hi soi ndol e- 5-car boxylic 20 acid

met hyl anmi de tepfpoastbheet fea BroRiferationpiynpibitor for smooth

4- cyanonet hyl - 3, 4-di hydr o- 2H benzo[ 1, 4] oxazi n-6-yl ) -2

oxo- et Ayl | - 3-BEHOX§- 7eL hF ho- 6, 7- di hydr o- S5Hpyr r ol o[ 3, 4- b] pyri di ne- 2- car boxyl
ic acid nethylamde trifluoroacetate; {8-tert-butyl-6-[2-(7-fluoro-1 25

i mi no- 5, 6- di M2 AOXF- IOBPAF hHPB- RSEPRASNI2LY| FAset yWrepe3ndER§dr o- benzo[ 1, 4
] oxazin-4-yl} 41 FPO2- 0061-00 acetonitrile trifluoroacetate,;

{8-tert-butyl CBMPRFEL R & haxpreliFebrbliari arhdPitardfAYdr o-i soi ndol - 2yl ) -
?g?g vl ghfy?{e h&%ﬁ%gfgf%éﬂ oxag) Doyl aceoptiLL g Lri Tl uoroacetate;
cyclopropyl-7-imno-5,7-dih o-pyrrolof[ 3,4:-b]lpyridin

&y ) Pacet yi 195Pa0%Podne. SRhL8r R EhELFrTaS) PYRhERnret F peanaor

trifl @roaceta € cells:

2-[2-% -tert-%u%yl-ﬁcyahonethyl-3,4-dihydro-2k+benzo[1,4]oxazin-6-y|)-20xo-
et hyl]-6-dinme am no-3-1mno-2, 3-dj o] i SOi L p- ar boxylic
acid nethylan%%zétg}?@%%?%gggggt%?cg%?¥g%3?%2%%?gbtebe 8%§aﬁ%%ethoxy-4

met hoxy- phenyl, )= 2= sethyl]s6 =3+ LM, NOx ] (o] Lsejpdol e- 5-car
boxylic acid %%?%3€£§%§% ¥%y%r%§%%§?%%?lbnb? p28§ghgygé a&Eht PoF
2-{2-[3-tert-pptyhnds{$; CYAPOuPELPAEYEdRosis, deep venous

4- met hoxy- phenyl ] - 2- oxo- et hyl } - 6- et hoxy-3-i m no-2, 3

di hydr o- 1H- i sghAgeh&s Bs S apbDuyhs £y ashido Methy| astdBrhydi absest den,

1- (3-tent-butyl-5-ethoxy-4-nmet hoxyphenyl)-2-(7-fluoro-1-im no-5, 6-di net hoxy
-1, 3-dbhydr oi s@areloii 2eys ¢ ; et hasenenaydaobhoradescdibz- ESabel &t 26n,

but yl - 4- met hoxy- 5- nor phol i no- phenyl ) - 2- oxo-et hyl ] -6

et hoxy- 3-i m nioy2e Bt eh o p- 1h¥ i smmadokg- 8isanbexykrheuaeitdsmet hgltanmade
hydr obr om de;

1- (3-tert - but gl orert hoxgpdr bk phod s hecpbrayi s, 2n¢Trblagioal- dhsaass, 6di net h
oxy-1, 3-di hydro-i soi ndol - 2-yl ) - et hanone 25 hydr obroni de;

1- (3-t ert - but §hdAorenabkgna kokwhot | nophenyl ) - 2- (2- cycl opropyl - 7-i mi no- 5, 7-
di hydro 42 FP02- 0061- 00 pyrrolo[3,4-b]pyridin-6-¥l)-ethanone
hydrobronide;<%%> use of a compound according to <1>"or a salt
tert-butyl-5- 2-(5,6-diethoxy-7-f|uoro-l-inino-1,3dihxdro-isoindoI-2-yI)-ac
et yl 1492- met hok§ebdiehokys ablet FRPRYF#et Wy 8r 0br ®ntEomb1in receptor

4-{3-tert-butyl-5-12-(5,6 5
digthoxy-7-fl%%?%g%§+ fo- 1, 3- di hydr o-i soi ndol - 2-yl)
acetyl]-2-nmeth - phenoxy}-butyronitrile hydrobrop de; .
4-{3-fert-but?$§§-€%@g@@%éﬁ$b%¥o€9|%%é?h1ﬁ LS R e BEBSIP R o 3, 4- b1 pyri
-G v1) - acet V4 2 BB NoxyRDEneaY) 10U v RR] tELLEL BYET SREQTAES

<30> use of a compound according to <1> or a salt

25 thereof for the manufacture of a platelet aggregation

inhibitor;
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10 5-di net hyl am no- 4- net hoxy- phenyl ) - 2- (5, 6-di et hoxy-7

fluoro-1-im no-1, 3-di hydro-i soi ndol - 2-yl ) - et hanone hydr obr om de;.
1-(3-tert-buty|-4-nethoxy-5-norpho|inophenyl)-2-(5,6-diethoxy-?-fluo§§5£@6époo
i no- 1, 3-di hydr oi soi ndol - 2-yl ) - et hanone hydrobrom de; 6-[2-(3-tert 15 i}
but yl - 4- met hoxy- 5- nor phol i no- phenyl ) - 2- oxo-ethyl ] -3

et hoxy-7-im no-6, 7-di hydro-5H pyrrol of 3, 4-b] pyri di ne2-carboxylic acid

met hyl am de hydtabeomefhod of treating a thrombin receptor mediated
2-tertbutyl-4-[2-(5-ethoxy-1-im no-6-nethyl carbanoyl -1, 3di hydr o-i soi ndol - 2-
yl)-acetyl]-pheaghsaeiRanebalionit subenybeobirom e disease,
2-tert-butyl-4-[2-(5-di methyl am no-1 .

i M no- 6- met hyFeBPbARBYE- adB1RLELEEANEsEPNEBE- PaGi FREet §l | - phenyl

met hanesul f onat e hydr obrom de;

2-tertbutyl - 4ALporeBeRERERYLY- PALRELEVReERGIBEr BANBY FOBPPHPAYdr 0- pyrrol of 3, 4
-b]pyridin-6-y|)-acetyIL-phenyI 25 met hanesul f gnat e hydr obr om de;
2-12-(8-tert - BEEYFIARFahBrEt RoRY- 8- BPhet RYPARPAS- BRENYI ) - 2- 0x0-ethyl ] -6 43

P02 00 00 Jurs! bvkamog- 3ol m0g: 2y 350l ydns 1 Legl g o ggar gyl i e
2-[2-(3tert-butyl:4-nmethoxy:5-(pytyoljdin-1-yl)-phen - 20Xx0- et hyl ] - 6- et hox
v 521 i no. 2, SEONREAFOY R FEbPRGOFSPBoBTRAF BoxpFPRREYGERet hyl am de
hydr obr om de~_1:( 3-

Ut y1 - 4 et hoRyEECTBERTRR: GPhLE: yFYSShEnG RIS (E2REPE: REKS72PR(8Fo- 1-1 i no
-1, 3-di hydro-LsoLn -yl)eth : y -'ge' -
2-[2-(3-tert-%§?§|ggiﬁéfhgéy%5 %ﬁ??%Fig?ﬁ?%?$F SRR e dtRs28Rhy1 -6 10
di met fyl ami noz 3ni 1 8954, 3aklt By deer 1k 801 erel gabicatboxylic acid
nethy?anide h?g?%g}on¥§e; r_h? Pari o
1-(3-tertbut ytndrgBENOXYa D1 (PYEERLL HVB- An¥hhtPBENY| LoRpbaayc! opropyl - 7-imn
0- 5, 7-di hydro-pyrrol o[ 3, 4-b] pyri di n6-yl ) - et hanone hydr obr om de;
1-(3-tert-butybcdrddongetBOXY>5otpyr EQL tdtAeteyk) - phenyl ) -2-(7-fluoro-1

i m no-5, 6-di net hoxy- 1, 3-di hydr o-i soi ndol - 2-yl ) et hanone hydr obrom de~
2-[2-(3-tert -basy| MEHSE 0PEOPOX ¥ rdi NGt bAxytRBeml&nBiBK0- et hyl ] - 6- et hoxy- 3i i
no- 2, 3-di hydro- 1H i soi ndol e- 5-carboxylic acid 20 net hyl am de hydr obrom de;
1-(3-tert-butyl -5 Tseppopsaytdinethoxynphebyl hoR- 68, éxdileihedyid-fl uoro
1-imno-1, 3-di hydro-isoi ndol - 2-yl ) - et hanone hydr obrom de;
1-(3-tért-butgtesdtesopeopbky- 4- net hoxyphenyl )-2-(7-fl uoro-1-im no-5, 6-di net
hoxy- 1, 3-di hydro 25 i soi ndol -2-yl)-ethanone hydrobromn de; et hyl
2-{8-tertbutyl -6-[2eysret hokythei atnocbunet hfpranbagogiven3fas the

FP02- 0061 - 00 ' .

di hydr o- i soi néenPuRds-akethe) invengiapdEbbengbpet4FBRaRrASALY| } - propi onat e
hydr ochl ori de; et hyl . . .
2-{8-tert-but?Pe%l¥2c?§l%Ph6%§l7rFH¥ﬂ632ﬁePﬁ}VcérBﬁﬁﬁ9fl5,758Pﬁ§dro-pyrrolo
[3,4-b]lpyridin-6 5 yl)-acetyl]-2, 3-di hydro-benzo[ 1, 4] oxazi n-4-y

pr opi onat e hyg?ﬁcﬁ?%Y%ﬂégncg’ but the anenglon Ls nLg Tlmlted L%

2- [ 2- { 3- di net hyl ani no- 5i | - 4- met. hoxy- phenyl ).- 2- oxo-et hyl ] - 6-.et hoxy- 3i
o 303y AVERTPRCEE AnT SBkeE e, B0, PO RRRRY e R amr S OKs LT om oo

2- (5, 6-di et hoxy=7-f1 -1.10 . .

S oo s oaeet iPkERTeS” 1poiucing; depRsake nbsarers:

i | - 4- - et h i de;

o (3t er ¢ - bET Y ERE ¥ dodh 0P G AYEEERRAT) ERoners, o hyi]-6- et hoxy-3-im
i no- 2, 3- di hydgp= 1kk i i ndol ' i L ani degh i de~
o175 oY ety ROhere ghacesheLic a5 L bkag denuyr ehiom o

et hyl ] - 3- et hoxyr (et 1 89- £ Tt HE h¥GhBoohlisay£h8Ql 8h9. 4BbRYET di-ng12tgaeboxylic
acid nethylamde trifluoroacetate;

2-[2-48-tert-bybyboB-hsPPHOPRNY¥d4TEThOXYoRPEINEY - 3£ 0¥Re i AYEht Bodi Net hyl am
no-3-imno 20 2, 3-di hydro- 1Hi soi ndol e-5-carboxylic acid nethyl am de
therefore include those having asymmetric carbons in
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trifluoroacetate,; :

2-{2-[3-tert-butyl-5-(4-cyanopi peridin-1-yl)-4-net hoxy-phenyl]-2-oxo-ethyl}
- 6et hoxy- 3-i m no- 2, 3-di hydro- 1H i soi ndol e- 5-carboxylic acid nethy1ew%§B§OO6loo
hydr obrom de~ 1-(3-tert-butyl-4 25 ) -
hydr oxy- phenyl ) - 2- (5, 6-di et hoxy-7-fluoro-1-imno-1,3

di hydro-i soi ndol - 2-yl ) - et hanone hydrobrom de; 2-{8 45 FP0O2- 0061- 00
tert-butyl -6- FRef5- mohexylesi ahdoe8imtthyl ear batdykl 13- dichyidrofiogmisndol - 2-y
| )-acetyl }-2, 3-di hydrobenzo[ 1, 4] oxazi n-4-yl } - 2- met hyl - pr opanoi ¢ aci d

hydr ochl ori depr2r&gemért foumngl - 6nfl2al3- supbxygomppinde 8re

2- et hyl car banoyl - 5, 7- di hydr o- pyrrolo%3 4-b] pyridin-6

yl)-acetyl]- ZGBC@mH?éﬁédbéMZBPQ An¥Ra Fﬁn4WyF¥OE#eFﬁ§¢rﬁﬁ§99ﬁébc acid
hydr ochl ori des

2-tert-butyl - GBRHEt AYPafLAB- Zo[ﬁeéﬁréﬁﬁé?9slopnﬁﬁ5 Gﬁﬁﬁﬁ?ﬂé&ﬂﬁannyl 1,3-dih
ydr o-i soi ndol - 2-yl ) -acetyl] 10 phenyl acetate hydrobrom de;

2-{2- [§-tert ngymggphlsm of the compounds, and’ any crystal forms

met hoxy-5-( 2--0xo- oxazol i hen 2- oxoet | 6- et hoxy-3-i m no- 2, 3-
di hydr o. 1rf.SBPMdeﬁeusearBEQQP.e}agpdm¥§¥H§?anldE %yﬁpaspa Jo0

oo naol e Fha s Ryen L oY LRE L OERT B Brgnrdso e 1A' 2ne” rorn

tert-butyl - 5. et 1- thyl carb di hydr o= i soi ndol - 2-
L Sy e ALt B ot o -2

1513 Lot DU F2ete 620 shhoniell Lot L Bochedcdi BYdr eyl agindol -2y

| )-acetyl]-2 0X -p eny erl -one obrom

tert-bytyl-5- 9 BgyéﬁgéQHt4sﬁgEb?§¥ﬁEESHY')M@tQESEQ?éX 4zf kyar o- 1-i ni no- 6-

met hoxy- 1, 3- d| r0| ol ndol - 2- - et hanone hydr obrom de:

2-{2-[3- terthBM§o§n&§tBY|tHEtBM%éﬁE&BH)pﬂoHﬁEB@XMypﬁéB¥bha%i@ﬁ01n 25
et hyl } - 6- et hoxy-3-1 m no- di hydr o- 1H i soi ndol e-5" car boxyl i ¢ acid

nethylanlde hydeopsayl dgs Rei2- b3 APodriif820808h20B8ompounds of the

tert-butyl-5-(ethyl-nethyl-am no)-4-nethoxy-phenyl] -

oxo- et hyl } - 3- ehhexyidni BhAOtRe7rdshYEED- BFBYEIL8bOERcAmBhBY¥EHdIvAEh2nCar boxyl

ic acid nmethylam de trifluoroacetate; 2-tert-butyl-4-[2-(5,6-diethoxy-7 5

fluoro-1-im nenéd, 8c6pbbydfothsochdohs20y| fhacpr¥kbnt dpeetliybanioa- phenyl

met hanesul f onate hydrobrom de; 1

[ 3-teitb- butyl - 5- (4Thydsexpepspenddtarisyhyed- herhogiiphenyhg- BréSebtdi et hoxy

-7-fluoro-1-imno-1, 3-di hydroi soi ndol - 2-yl ) - et hanone hydr obr om de~

6-{2-[3-tert $pebufytabion-nydiorgwpbpededined, ywjLh- aemAsry- phenyl |

2- oxo-et hyl } - 3-et hoxy-7-im no-6, 7-di hydr o- 5H _

pyrrolo[3 4- b?ﬁ?@ib?ﬂedgsééi55¥9nl@fagha hﬁVﬁ?Féﬁﬁde trifl uoroacetate;
1-[3-tent-butyl - 4-hydr oxypi peri di n-1-yl ) - 4- met hoxy- phenyl ] - 2- (7-fl uoro-1

-inino 15 5, 6- dlne hex561m3 andyarFo P§oPﬁ86It§r9P?h@PﬁaﬁBﬁepﬁ96?BBronlde

1-(3-tert-butyl -5-di met hyl am no- 4hyd hen 2- (5, 65 di ef hoxy-7-fluoro-1

-imno-1, 3dih§3?61fé6ﬁﬁa P- 93§F}e§tﬁé %%gﬂﬁﬂgo%ﬁoﬁéﬁé andh"aRY

6-[ 2- %8tert bpt - 5-di et hyl ani no- 4- et hoxy- phenyl) 2-oxo 20

ethyl T-3 et hox¥y 7 i m no-6, 7-di hydro-5Hpyrrol o[ 3,4 b] pyridi ne-2-carboxylic

acid nethylamde tgjfl oroag
2- EZ (3- tgrt butylﬁ -d?ne?h ﬁgﬂgﬁoﬁ ne?ﬁ%x§hﬁﬁeﬁyfyt2t8§0p5?ﬁypf 6- di net hyl

ami no- 3i mi no- zpécﬁfbxgﬁ90&F§éf8£9debea§ §BEROXYLLCa8Ckduorine,
chlorine, bromine or iodine, and preferably fluorine,
chlorine or bromine.
25 The term "Ci-¢ alkyl" used throughout the present

specification refers to an alkyl group of 1 to 6
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25 met hyl am de hydr obr om de;

1-(3-tert-butyl -4-net hoxy-5net hyl am no- phenyl ) -2- (5, 6-di et hoxy-7-fl uoro-1-i

m no 47 FP02- 0061- 00 1, 3-di hydro-i soi ndol - 2-yl) - et hanone hydrobronhg 0

1[ 3-tent - butyl - 5- (4- hydr oxy- pi peri di n-1-yl) - 4- met hoxyphenyl ] - 2- (5- et @?-QQLOO
fl uoro-1-im no- 6-net hoxy- 1, 3di hydro-i soi ndol - 2-yl hydrobrom de;
2-(5,6-diethoxy-7 5 fluoro-1-imno-1, 3-di hydro-i soindol -2-yl)-1-[3

di met hyl am no<srpens|, uang asmepayioleshpll) sioke grexpsh &ngirle- slyalbene
hydr obr om de;

1-[ 3-tert - but pensipsr@dpsefeppblyl ildngar- pir) bramshiesk plitydnyiroups( 5, 6di et ho
Xy-7-fluoro-1-imno-1, 3-di hydro-isoindol -2-yl) 10 et hanone

trifl uoroacet &6h 2as[ retByiler ethyty| nspropyl, iso-propyl, n-butyl,

et hyl am no- 4- et hox -phenyl)-2-oxo-ethylkJG-ethoxy-B

i mi no- 2, 3- di hy8PobiYilsosREolELYleatisgtylont vdei & -Reriiyilanildd -hydr obr oni de;
2-[2-(3-tert-hutyl-5et hyl am no-4- net hoxy-phenyl) - 2- oxo- et hyl ] - 6- et hoxy-3 15

i m no-2, 3-di h aPGI?M§P§BPHgB|éu@fé%ﬂ%%%ﬂ%ﬂ?%ﬁﬁ%ﬂr%ﬂ%ﬂﬂ%ﬂﬁ IRr&Rbrom de

1-(3-tert-butyl -5: et hoxy-4hydroxy- phenyl )-2- (5, 6-di et hoxy-7-fl_uoro-1-im no-
T St hydr o1 S5 RUBRIBEGEY et HaRohY Uy Pabr o By L, 1 Rethlit 2
2-[2-(3tert-butyl 55-et hoxy-4- hydroxy-phenyl ) - 2- oxo-ethyl ]-6 20
ethoxy-s-inin8£§¥éP6Pﬁ¥gro?1ﬁF%¥&i2d8§§%§¥€§P88§y|ﬂcaa i'd met hyl ami de
hydr obr oni de; , 2 : 4-[2- - -
diethoxy-?-f|E%%@ggb¥§#%§b¥?3-§i%gSEX}P§8PX&é|}2F§FPX%EP§Vﬂ!6?ethoxy-phenyl
et hyl - car bana m de; _ 4. Y

1 er i~ butyl oSt ReRy T 22 b GERESpYE YR 4 g5dinethylbutyl,

net hyhgar banoyl »143mdtRYaEA1 301 RdgLy2mkkhiasgtyh] PBeryl et hyl - carbamat e
nydr Obrom de; 52t Srrobuty -6 46 o EPOST 86T 66 Y 2 | o
(3-cyano- propgxmetAylButfi6- di-ethgx¥utyhl uerpetniibeaty3- dhAydro-i soi ndol - 2
-yl)-acetyl]-phenyl “nmet hanesul fonate hydrobrom deé; _
1-(3-tert:bytmbtﬂywpeﬁxyi5-Qhaemazenpieybrabeoybbtagg5,6tﬂy@§hﬁxy-7 5
fluoro-1-imno-1, 3-di hydro-i soi ndol - 2-yl ) - et hanone di hydr ochl ori de;

2- (2-{3-tent-pubplis- mebhpxypdi| (RrBURYRYetiBY-buPlhykagi-Bakyphenyl } - 2- oxo-
et hyl ) - 6di net hyl am no- 3-i m no- 2, 3-di hydro- 1H i soi ndol e- 5car boxyl i ¢ aci d

met hyl am de hydrebvatylleand- h3pkariy110

but yl - 5- (2- hydr oxyet hyl am no) - 4- net hoxy- phenyl ] -2

(5, 6- dbet hoxy- 7-f | Obeotérmnl'Gps1a3kdnkydr osedoichdohgByph)- €hkanone

hydrochl ori des o .
1-{3-tert-butpresentonpdecodkycahypn- nefaysaPnap- alkenkdxgrpuenyglf} 22- (5, 6di e
t hoxy-7-fluoro-1-imno-1, 3-di hydro-isoi ndol -2-yl) 15 et hanone

di hydrochl ori 8@; 62capbpBsy eppdpasyprefesrad examples of such groups
dihydroxy-pyrrolidin-l-% - 4- met hoxy- phenyl ] - 2- oxoet hyl } - 6- et hoxy- 3-i m no- 2

) ; phenyl ] - 2-
, 3- di hydr o- 1H-'€BF nB8Y ePScRPBOXGPPE HePdLmeehyVanm dePEPPERYOr oACet at e;

ot novy- phonyPTOBSTEL - WPAVRORPEL | sRBERYA rirpraphnbl! Smetnyl-
di hydrg-i soi | -2-yl) et Lfl t X
(3t or E0butyi - 5-pEopEnklal drRORGYI-PTEErBSRY Eht noRetBul RGaPBOPEBY haol - 2- 1) -
acetyi ] 2- et okye phe0y! a10eLaGe! OLbLLR, Y IOBERRLATT, 1-hexenyl,
5- mor phol i no- ph -2 (56 di 7 1o
L aod ydr oot Sor naetEBeuRs iR ShATK pinbi e LR 10
The term "C,.¢ alkynyl" used throughout the
present specification refers to an alkynyl group of 2

25 to 6 carbons, and as preferred examples of such groups

there may be mentioned ethynyl, l-propynyl, 2-propynyl,
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FP0O2- 0061- 00

{3-tert-butyl-5-[ethyl-(2-hydroxyethyl)-am no]-4nmet hoxy- phenyl }-2-(5, 6-di et
hoxy- 7- f | uor o- 1-i mi no- 1, 3di hydro-i soi ndol - 2-yl ) -acetyl hydrochl ori de;
(4-{3tert-butyl-5-[2-(5, 6-di et hoxy-7-fluoro-1-imno-1,3 5 FP02-0061-00
di hydr o-i soi ndol - 2-yl ) -acetyl ] - 2- met hoxy- phenyl }

pi perazi n-1-yl)-acetonitrile hydrobrom de;

2- (2-{3tert - butputHny(2- Bybunaynetlhy B-boektyhyllanidraletdhyietl kpeppyewl,} - 2- oxo- e
t hyl ) - 6- di net hyl am no- 3-i m no- 2, 3di hydr o- 1H-i soi ndol e- 5- car boxylic acid

met hyl am de 1Q-dithydydeBlproggnyl, { 2-tethylhuBybrSoyhd-1hy drpepngromll,)

nmet hyl am no] - 4- net hoxy- phenyl } - 2- (5, 6- di et hoxy- 7f | uoro- 1-i m no- 1, 3-di hydr o-
i soi ndol - 2-yl L-beRgnghe di Bytesehkediyde+ and 1, 6-hexanediynyl.
1-{3-tert-butyl-5-[(2-hydroxyethyl) (2-nmethoxyethyl)-am no] - 4-nmet hoxy- phenyl
}-2-(5,6 15 di et hoXpe7telkmol’'6s%- cycAoal kyidi bpedo thgougiolt2 tyle) et hanone
di hydrochloride; 1-[3-tert-butyl-5-(3

hydr oxy- 4- et RoR§epyr FBEFAEACRLYPR- ZekerRoky- phewgilpalky 16 gdiogrhoxy- 7- f | uor
0-1-im no-1, 3-di hydro-i soi ndol 2-yl ) -et hanone trifl uoroacet at e;

1- ( 3- am no- 5- £6FPOsedbatyB- ondt KeXPOPRen . 25( SXN@LeshSRELE- Mayor o- 1

i m no-1, 3-di hydr o-i soi ndol ) - et hanone hydr obr om de;

2-[2-(3-tert- Gt??nglp§86rSE?KQHFHSYAWEFHS%QbHﬁ§ﬁyIFYQJSPGnéﬂﬁyI] 6- et hoxy-

L no-2. 301y gn LK 20L0Iol g B3 6T oY LLE, 8L d et hyl am de 25

| b h d h
% 23ffﬁo?8:§ysop'p§é% T R R RS et AR Tt
1 [ E8rt - but BFESePh RBAF L CAtAoPNESISTR: 51 &i Go- SR 1R EERSEy - phenyl | - 2-
(5,6 di et hoxy 7L1.yoEge o Lakng=Ladugl Bydianbag) ndaly 25y Lhafbanone S

trifl uoroacet et ho

pyrrolidin-1- gh% % @g%hgémeHEEXELF SQé}gpgb LRoxyy Eydrggﬁgﬁfggen'

fl uoro-1-im no- ro-1soln anone

(4-{3-tert- bugygl ﬁciéb@t@he&h94¥ zphggggtgnLngq 1;13sdi hydro-i soi ndol - 2-
yl)-acetyl]-2 1 oxy- phenyl } = pi perazin- 1- yI)-acetlc acid

d'hydrOCh|0r'Q?clobutad1en 1-yl, cyclopenten-1-yl, cyclopenten-3-y
1-{3-tert-butyl-5-[4-(2- hydroxyacetyl) pi per azi n- 1- ylI'] - 4- met hoxy- phenyl} 2-
(5, 6diet hoxy- éytlLupentdntai-po; 1133dehydopensadndat-i12yyl, ) et Banone
hydr obr om de; 4-{3-tert-butyl-5-[2-(5,6 15

di et hoxy- 7-f | agebepentradbetr-3-g¢ihydy 8-cgoilogehtadykh-5-y1,

acetyl ] - 2- net hoxy- phenyl } - pi per azi ne- 1- carboxylic acid et hyl am de

hydr obr oni de; cgthghexen-1-yl, cyclohexen-3-yl, cyclohexen-4-yl,
(4-{3-tert-butyl-5-]2(5, 6-di et hoxy-7-fluoro-1-im no-1, 3-di hydro-i soi ndol - 2y
| ) -acetyl }-2- heBhoxglphengflieprperizi hr 3-girlaberatdéeno2diyhydiodhl ori de;
1-{3-tert-butyl-4-nmethoxy-5-[4-(2

met hoxy- acetycycbpbéxaéiﬂn15yv} phefyFyckohgxgdien-3-yl, 1,4-

di et hoxy-7-fl uoro-1-i m no-1, 3-di hydro-i soi ndol - 2- yI)ethanone hydr obr om de;
1- (4-£€8-tert- 5MF}PhSXFQl?B %dyéthSYQl?h?PGSPolIYJWIﬁdCﬂQ9ﬁm ﬁ?d@o¥180|ndol

nyir bt om de; S1EL8BPBFERbAT i+ sr 51BRRBkEEASHYAY oky PseVelphoBLEB52-00
yl, 1,3-cyclohepten-1-yl, 1,3-cycloheptadien-5-yl,
1,3-cycloheptadien-6-yl, 1,4-cycloheptadien-3-yl, 1,4-
cycloheptadien-2-yl, 1,4-cycloheptadien-1-yl1, 1,4-
25 cycloheptadien-6-yl, 1,3,5-cycloheptatrien-3-yl,

1,3,5-cycloheptatrien-2-yl, 1,3,5-cycloheptatrien-1-yl,
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pyrrolidin-1-yl)-4-nmethoxy-phenyl]-2-(5, 6-di et hoxy-7fluoro-1-imno-1, 3-di hy
dro-isoi ndol -2-yl)-ethanone trifl uoroacetate: L
1-(3,5-di-tert-butyl-4-hydroxypheny|)-2-(7-inino-2-nethy|-5,7-dihydrokgyrro
10[3,4 5 b]pyridin-6-yl)-ethanone hydrochl oride; 1-(3,5-di FP02-0061-00
tert-butyl-4-hydroxy-phenyl)-2-(3-ethoxy-7-imno-2, 4di net hyl -5, 7- di hydr o- py
rrol o[ 3, 4-b] pyri di n-6-yl ) et hanone hydrobrom de:

2-[2-(3,5-di -t1¢B} Sbuyylodbpdnaxyeph@nryll) - 2yaloocetkeytl-§let hoxy- 3-i m no-2, 3
10 di hydro- 1Hi soi ndol e- 5- car boxanm de hydrobrom de: 2-[2 -

(8-tert-butyl efeirebhybn334ydi hygdrbodthenzdfF{14] ayaioncentp-loxo-et hyl ] - 6-
et hoxy- 3-i m no2, 3-di hydro- 1H-i soi ndol e- 5- car boxyl i c acid net hyl am de

hydr obr om de: 163f2y¢3pbetiadient2byiyl 143hggcdrpctddien-1-yl, 1,3-

phenyl ) - 2- oxo- et hyl ] - 3- et hoxy- 7-i m no- 6, 7-di hydr o- 5H

pyrrol o[ 3, 4- bEpyilodihad2enabbykyl Le3ackvdlrmethpdarndé-ydr dchtori de:
1-(3,5-di-tert-butyl-4-hydroxy-phenyl)2-(2-ethyl-7-imno-5, 7-di hydr o- pyrr ol
o[ 3, 4- B] pyri dcMelgprtadhanodeYhydi oBrewtdeockadienyer-gpr opyR=7-i m no 20

5, 7-di hydro-pyrrol o 3, 4-b] pyri di n-6-yl)-ethanone)-1
(3,5-di-tert-BUEYPOZLAGHLBRY-Bhenyl t-EYRARBRER}EROBr Ik déy 4~
2-[2-(8-tent-but I-3-oxo-3,4-dihydro-2Hbenzo%1,4]oxazin-6-y|)-2-oxo-ethy|]-
6- et hoxy- 3- i nFHE208CHRAYARG7 TH i sbr AUEVELSOEARPBARPIBcYaei &7 REt hyl ani de 25
hydr obr om de: and 1-£B-tert-bu yl -5-i oproeylanino14

met hoxy- phenyFyS20P8L8dyrRE AoXy: 721 Pusr 6YELPRFRBLE 18753 Y1FPH230661- 00

di hydr o-i soi ndol - 2- -eth h b ide. P ti f

Compounds of EREL8OFOS FYRHT FORL and- SaPTEYCHAPELR CMLPR NoWbe Lade 71 bed.

Var i b ds_of .the.i [

" epr oBnt o 1 B RRPRC LR P ABBVA Kb Ehar PP LeC RARL tRy) BeVtar Pr80°Gut by
di ' oA |1 ow L il

be.pr asont ca. Ul EbAVSEanT P vE Brbu el ST i bCSeRaST et 08 BICt he by [he

general the synghesig.sy9Lhesi-$epLgdYEti on Conpounds represented by the
general fornmnu és'leiil-c and ?Al-cy§, whi ch are aromatic or

heteroaromatic 11 ngntugeencyel ,CaaRLdynesseaRynbEuskBhicEhecdrbeam (A - )
and (Al-b) by the methods described |ater. <Producfion Process A> A process

of synthesiziggetheiaserBhi ge8brdOtBeLRT 02KE tggoﬁbneffmseg gyclic am dine
conpounds (Al-c) and (Al-c'), and conpound (A3-Db), 1 m noprotected conpound

gAlkPi5 ( S thepBofs,]! andlHEs' Yreferfed' exddplel th&r&3mXyOpbd RS NH HXS Siep
7 mentioned methoxy, ethoxy, n-propoxy, iso-propoxy,
sec-propoxy, h-butoxy, iso-butoxy, sec-butoxy, tert;
butoxy, n-pentyloxy, iso-pentyloxy, sec-pentyloxy, n-
hexoxy, iso-hexoxy, 1,l-dimethylpropyloxy, 1,2-

20 dimethylpropoxy, 2,2-dimethylpropyloxy, 2-ethylpropoxy,
l-methyl-2-ethylpropoxy, l-ethyl-2-methylpropoxy,
1,1,2-trimethylpropoxy, 1,1,2-trimethylpropoxy, 1,1-
dimethylbutoxy, 1,2-dimethylbutoxy, 2,2-dimethylbutoxy,
2,3-dimethylbutyloxy, 1,3-dimethylbutyloxy, 2-

25 ethylbutoxy,.1,3—dimethylbutoxy, 2-methylpentoxy, 3-

methylpentoxy and hexyloxy.
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uz ~ N X~-X ~~Ar 4 RS ONH HXS Step 2 XZ; X~ Il N-\ Xs. X : ~Ar RS ~~O (A 1-b)
(Al-a) X=gr or CI (Al-c) (Al-c') X1=N or CR1, X2=N or CRZ, L
X5=Cl -, Br-, CF3C02- X3' =N or CR3',X4'=N or CR4' X3=N or CR3, X4=N or 4

XS' =Cl -, Br-, CF3002 This schene is a method of synthesizing (A -c) 53FP02-0061-00
FP02-0061-00 from (Al-a) and (Al-b) by the methods described later. In the
formulas, Ar and Ar' have the sane definition as Ar in the conpounds
represented by forfbhkatékh 'G:cl alkebylRky"RRseR3thRéughduRsthand 5 R1'

R2', R3'", RA'" and R5' are defined in Production Process B onward: Step 1 is
a coupling remptesentbepeeéfiicehpoundsfehs- &p andalkenh)lox@ongpoupdofAl- c)
may be obtained fromthese conpounds by dissol ving both conpounds in 10

di net hyl f or na®@i tde, 6acerbansri bad am prkefhokedr exhmplleke thamed melyebei ng t he
tenperature conditions fromroomtenperature to reflux tenperature. As an
al ternative neehbdoneAlvanyhayybeal édéosd, wiltRrop@nyAoknydr Ede in a sol vent
such as tetrahydrofuran or 15 di methyl formam de and then reacted with

( Al- b) Sat rooﬁf@@ﬁpé#gxureléppﬁﬁpEQYieﬁwiné-@ﬁthyé-ﬂopé@panulaxyalt free
form of (Al-c%, which may then be treated with any of various_aci ds.
Preferably, i T8thBhcteRTAPERYACRYN RyREEGEA—EHPEPPEBYSPRE N3~

hydr ogenbrom de acetic 20 acid solution in an organjc solyent tqg yield
(Al-c) as an %ﬁﬁBMEU%TEEPP?nS gpYe a§b3t§P¥§°6V'ngbPQanxpﬁgtuﬁél

difi i f ield -c'). hi s ,
R e
Fh02- 0061 00 BHAB2a CRHE R noRRobeR P aERPBREEETAR*Ps “acconpli shed by
reactign with 5 N bydrogen chloide iy 20.0rganle $RLveRL skeh as ethyl

acetaté or dioxane, "Usrrng triffuoroacetrc ac I'f nécessary diluting with

5 i el or omet baes ef 8ayi5hd: LALC Jo uheD: LAT-C 6aRt akBS 8B BLkyI ester,

heating to refTux nay be acconplished 1 n concentrated roc ric acid for

hydrol ysis tor¥ﬁ§b§n&A@h€'éHaﬁréuﬁaEPQMYE!EaﬁﬁbgylvﬁgeuﬁA%fcﬁ contains
t etrahydropyranyl, nethoxynethyl 10 or trialkylsilyl as a

hydroxyl - pr ot eg+bogy9i8URcid} HRA b@_Q@pﬁQEgékgngVaU@LQQaérw Bydaggen
chloride in a water-containing organic solvent such as ethyl acetate and

di oxane, triflanrgoaeettcgashp @erdibat Byhyenegengchher odegkgug gebment such
as tetrahydrofuran and an 15 al cohol, to yield (Al-c'). Wen (Al-c)
contaiBs benzyl casbbhgl pgodept bAgagcadpchoboRyltoxgbiar (marboxyl, or when
it contains a double bond, the deprotecting reaction or conversion to a
sat ur at ed conpoefidranyybfattygoapidshedobywhydhogeafitroadi axamples
include acetyl, propionyl, butyroyl and benzoyl.
The term "Ce¢-14 aromatic hydrocarbon ring group”
used throughout the present specification refers to an
20 aromatic hydrocarbon ring group composed of 6 to 14
carbons, and includes monocyclic groups as well as
fused rings such as bicyclic and tricyclic groups. As
specific examples of such groups there may be
mentioned phenyl, indenyl, l-naphthyl, 2-naphthyl,
25 azulenyl, heptalenyl, biphenyl, indacenyl, acenaphthyl,

fluorenyl, phenalenyl, phenanthrenyl, anthracenyl,
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20 sol vent such as ethyl acetate or an alcohol, in the presence of a netal
catal yst such as pall adi um hydroxide, to yield (Al-c'). Wwen (Al-c) has
carboxyl, it may be converted to an ester under acidic al cohol conditions
or to an amide derivative under condensing 25 conditions to yield (AfP@2-§061-00
When (Al-c) has cyano, it may be converted to a carboxylic acid or 55

FPO2- 006l - 00 car boxam de under hydrol yzing conditions to yield (AL ¢c' ) .
(Scherme A-2) kXeloGHnkbckXSobXBeAylStep beX2XeycNoxXdw¥hyl~. HZN ~ ~ XaX4
~-Ar OR5 OBr (A2_a) (A2_b) (Al _c) X6=CH2 or N XS=Cl -, Br-, CF3C02R5=H 5
10 This schene is d&heetkhod Spnt tesilA-ngmbemedurdofatic) hietemocyrpdends
(A2-a) and (A2-b). The conpound represented by (A2-a) is one of the

i nt er medi at esgshow baePr sbhyorigbaukr sbes pessBnto shecdif izagdwpound which can
be easily converted fromone of the internediates. In the fornulas, Ar has
the same defi hefesas &9 ArmeBoZUCLACy hbicyepagndrr épleyedtied Sby thornula (1)
inclaiml. X1, X2, X3 and X4 have the sane definitions as X1, X2, X3 and
X4 in 8Schene Adimembeped pxomatégchr§RIPEYCallky KaOLEN COMPERS1agi vaegr oup
and subsequent ring closure of the secondary am ne produced thereby, in an
one- pot synt hegi Bor¢hBehBER 26APSuRGSearedr daemedhen gaodPnet hyl f or mani de
sol vent fron1roon1tengerature to 100C. However, when the conpound
represent ed b§OPARShYRPsOANNARTFRECRAl BULEHE PBECPKIAS S chfiducted in the

presence of 1,8 56_.. FP02-0061-0Q 5 18
specific examples oI such groups there may be

mentioned (i) nitrogen-containing aromatic

10 heterocyclic groups such as pyrrolyl, pyridyl,
pyridazinyl, pyrimidinyl, pyrazinyl, triazolyl,
tetrazolyl, benzotriazolyl, pyrazolyl, imidazolyl,
benzimidazolyl, indolyl, isoindolyl, indolidinyl,
purinyl, indazolyl, gquinolyl, isoquinolyl, quinolidyl,

15 phthalazyl, naphthylidinyl, quinoxalyl, quinazolinyl,
cinnolinyl, pteridinyl, imidazotriazinyl,
pyrazinopyridazinyl, acridinyl, phenanthridinyl,
carbazolyl, carbazolinyl, perimidinyl, phenanthrolinyl,
phenacenyl, imidazopyridinyl, imidazopyrimidinyl,

20 pyrazolopyridinyl, pyrazolopyridinyl, etc.; (ii)
sulfur-containing aromatic heterocyclic groups such as
thienyl, benzothienyl, etc.; (iii) oxygen-containing
aromatic heterocyclic groups such as furyl, pyranyl,
cyclopentapyranyl, benzofuryl, isobenzofuryl, etc.:;

25 and (iv) aromatic heterocyclic groups containing 2 or

more different hetero atoms, such as thiazolyl,
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15 di azabi cycl o[ 5. 4. 0] undec- 7-ene. (Schene A-3) X~ X3w Step 1 Cl CO2R or
(A3-a) X~y (Al c) ~OO0ORs/ OO I~IO0O N (A3-a) (A3-b) R =R or
CH20C(O R6 This schene is a method of protecting the imno group of
conmpound (Al-c). In the fornulas, Ar has the same definition as Ar i AP§#&061-00
conpound represented by fornmula (1) in claiml. X1, X2, X3, X4 and R5 have
the sanme definitions as X1, X2, X3, X4 and R5 in Schene A-1l. R represents
optional | y subsbithuted lyllky beorzodlhkerndlyland G atépiraesetc vl kyl . Step 1 is
a reaction for introduction of a substituent at the imno group. An al kyl
chl or ocar bonapheaothiearibyiat 6 sioasized yii,t foplaerroly 1as pd dreass igydr,oup
(A3-a), is reacted therewith by reaction in a two-|layer systemusing a base
such as a 1 Nox@uiedys ,sddowmzioddrlox bde zoxdazoilod ;oo xsatiwzatled ,bi car bonat e
water, in a solvent such as tetrahydrofuran, to yield (A3-b). (Schene A-4)
57 FP02- 00§r2a@0 lsxep ol va , Admg dazothim zo 141l , Bithideno uxa@lylor Br ( A4-a)
(A4-b) (A4-c) (Al-b) This schene is a nmethod of synthesizing a
2hal ogeno- 1- efHERENE r@é¥ilv abPivré doggizdsedre@tisy (Al-b) in Scheme A-1 from
(Ad-a), (A4-b) or (Ad4-c). In the 5 fornulas, Ar has the sanme definition as
Ar in the conpoundlPeptesdnt'@s by fdrmerberer nenclagiomaticstep 1 is carried
out by the follow ng 3 nethods corresponding to the starting conpounds
(Ad-a), (A4-b eﬁﬁﬂogxﬁiéf,gF@?BeCPF@@IﬁhrP@gPPPtcﬁﬁﬁoﬁﬁ@SGR%-a) may be
treated with a haI.%\ enat.i ng rgagen in the preience Qf ag.a propriate .
sol vent to yi EPGEATEBY1OBr &FEFASI &,o EARORPSYSLdGnt PHGYS Ilfptolreat ed wth
tert-butyldi methyl sil.yl -trifluqronmethanesul fonate, [N bronosuccini,mde or N
15 chIorosucg?ﬁﬁﬁyﬁél¥nSfeFPaﬁaapgﬂbF5ﬁ 'HOPﬁérﬁngéﬁcbe&FrPﬁy i ani ne,
to yield (Al-R). I >f bl Ad- i reated with tetrabutylammoni um
tri brgg de i n%ogglb\(;gﬁggrgnsgbﬁr 8¥1cbif g(ljri SRS ?)lr?t\gte%é?ng%g% r?gtlﬁé:ﬁgg or in
acetic acid t |e (Al=b). 2% ALt er: | in n ther as a
met hyl ketoneggéhi%gfeﬁ%og% F%gsgggﬁﬁgeggogﬁﬁﬁggggf %Kz&%% %§%} Stille
coupling in 3BxRBROPT A3t 8peel ¥eB! exhfip 1685yl SNEnCYTBRYR ARy LS eat ed
wi th a hal ogenating

be mentioned pyrrolidyl, pyrrolyl, piperidyl,

piperazyl, imidazolyl, pyrazolidyl, imidazolidyl,

15 morpholyl, tetrahydrofuryl, tetrahydropyranvyl,
aziridinyl, oxiranyl and oxathiolanyl. Non-aromatic
heterocyclic groups also include a pyridone ring-
derived group, and a non-aromatic fused ring (for
example, a phthalimide ring-derived group and a

20 succinimide ring-derived group).

The term "5- to 8-membered heterocycle" used
throughout the present specification refers to a 5- to
8-membered aromatic or non-aromatic heterocycle.

The term "aryl" used throughout the present

25 specification refers to an atomic group remaining

after elimination of one hydrogen atom bonded to the
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58 FP02- 0061-00 reagent to yield (Al-b). Preferably, (A4-b) is treated
with tributyl (1-ethoxyvinyl)tin, tetrakis(triphenyl phosphine)pall adi um and
cesium fluoride in toluene or 1,4-di oxane while heating and 5 et hyl ¥£&¥I
ether is introduced, and then halogenation is carried out with -0061-00
N- br onosucci nimde or N chlorosuccinimde to yield (Al-b). Alternatively,

i ntroduction of ethyl vinyl ether at the brom de position of (A4-b) may be
fol | oned by tréagnmerdt thiet hrd@aprief byalrorasbinhy démac hiheriec magi dbeacet one
under appropriate acidic conditions to yield (Ad4-a). (3) Conpound (A4-c)
may be treat etenittibngdl phiesvaci dodatlal wytl vand bRphedgel, Cnafths-hadyl at i ng
reagent in an appropriate solvent to directly yield (Al-b). 15 Preferably,
(Ad-c) is treanddowyihabdopbgeenyhoghilori de or chloroacetyl chloride in

di chl oronet hane in the presence of alum numchloride to yield (Al-b). An
aromati c or heter odhenier® rpafvilideacinugiede thapugdetitedhisy praBeR: may be
synt hesi zed by either 20 Production Process B or C below. Production
ProcesS B is &Ppra&dsation refrgsateregi 6d¥pdenity §ros@udeirdiyede®d i on on a
phthalonltrlle derlvatlve <Production Process B> A process for syntheS|s

of an aromati &h6rl §Sh€FeFUSrBNﬂFPSeP| §9ﬂﬁsé&oﬁnﬁﬂﬁn§aﬂépﬁé§@ﬁpe@ by (Al

a) as the startlng nﬁterlak for ene A-1 of 59 FPO2- 0Q61-00 5 10 15
an aliphatic ydrocar on (preferably a Ci-¢ alkane}),

and there may be mentioned ethylidene and the like.
The expression "optionally substituted" appearing
10 throughout the present specification has the same
meaning as "having one or multiple substituents in any
desired combination at substitutable positions".
The term "hetero atom" used throughout the
present specification refers specifically to oxygen,
15 sulfur, nitrogen, phosphorus, arsenic, antimony,
silicon, germanium, tin, lead, boron, mercury and the
like, and preferably oxygen, sulfur and nitrogen.
Throughout the present specification, the prefix
"n~" signifies a normal type or primary substituent,
20 "sec-" signifies a secondary substituent, "t-"
signifies a tertiary substituent and "i-" signifies an

iso type substituent.

RlOl R102

The definitions of ring B, , , R, RS, RS,
Y!, Y?, and Ar in the compounds of the invention
25 represented by the general formula (I) above are as

explained above, but ring B is preferably a benzene

32



Production Process A, utilizing a regioselective reduction reaction on a
phthalonitrile derivative. (Scheme B) R~ R2 Br | ~ 5tep 1 R3 Xa.B--~ (B-a)
R~ R\ CN Step 2 R3 X4~CN ~ (B-b) R~ NH2 R4 NH2 R2 R3 | ~~N + | \ \ %RS
X4 Rz R~ (B-0) X4:N or CR4 This schene is a nethod of synthesizing FP02-0061-00
benzam di ne derivatives (B-c) and (B-d) from conmpound (B-a). The definition
of X4 in the fornmulas is the same as X4 in Schene A-1 of Production Process
A. R and R4 réppesent kydenbemedhalrogendc tettieooalyicy es ositiatimtieds dl kyl or
optionally substituted al koxy. R2 and R3 represent hydrogen, hal ogeno,
optional | y subst Bt niédogkkyktonpgti oidhl pesulesel ringd aaldk@yylidiowet i onal |y
substituted al koxy, optionally substituted am no, optionally substituted
car boxyl , optcdndl bgisabmpireupse feniradcar B, , agpmosgalbng fexred t ut ed
am nosul fonyl, optionally substituted sul fonylam no or optionally
substituted aPKaRByRaNPRONISEEPPOUNESaWwishcRi S/NEENS Flhgdast LdmdoB a cyano
20 group. Cbngound (B—bg may be obtai ned by heating conmpound (B-a) and
copper 2(1) cyihPde BAY120- MeDEiPRed 3orePBROUBGC KRS edieRsERy Pothen de,
di et hyl sul f oxi de, . N- net hyl pi peri done or hexanet hyl phosphoram de or a
m xture theredPrmBda: FPO2-0061-00 Step 2 is a reaction of regioselective
reduction of (B-b) agghssubsequent gring closure of the resulting amne in
the system The reaction con¢r%r5hs may be selected fromthe foll ow ng 4
types: 1) hydrq&enation 5 reaction using a netal catalyst such as platinum
oxi de, platin®tx carborn_or pglladi umcarbon in a solvent such as ethyl
acetate or an al ¢cohol o a xture thereof, at roomtenperature and nor mal
pressure, 2) hydrjde reducii oN-by-Y'ea¥ti-eArwi th diisobutyl alum num
hydride, 10 |ithpum al uspum/hydride or the like on ice or at room
tenperature i Q18 sohyent sugh as tetrahydrofuran or diethyl ether, 3)
reaction with sodi um borohydyide in the presence of trifluoroacetic acid,
4) reaction with sod'umuboroﬁ@dride in the presence of cobalt chloride 15
or the like. Conmpound (B-d) is also obtained as a

[wherein R'® and R'°® are the same or different and

each represents hydrogen, C;-s alkoxy, Ci-¢ alkyl or
10 halogen; and R!®, R!'%?, R®%, R%, Y!, Y? and Ar have the
same definitions given abovel.
As more preferred examples among compounds with a
6-membered aromatic heterocycle containing 1 or 2

nitrogen atoms as ring B there may be mentioned a

15 compound represented by the formula:
N—R
|
| B { N—Y"—Yy?*—aAr
VMQEZ </

RS
[wherein U represents N or CH (preferably N); V

represents N or CR'®' (preferably CR'®); W represents N
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result of the substitution on (B-b), but it nmay be separated and purified
by silica gel colum chronmatography, and both isoners may be used for the
reaction represented by Schenme A-1. When a 20 benzyl am ne derivatiVﬁﬂii
obt ai ned whi ch does not undergo ring closure under reducing reactio 02-0061-00
conditions, it may be adsorbed onto silica gel and allowed to stand at room
tenperature from3 hours to 1 day to yield a cyclic amdine (Al-a). 25
Compound ( B- apr a0R'°¢ B- b) raboesenhy 4l so ©R'Pur ohased, twp epomenal |y

synt hesi zed by any of the 61 FP02- 0061- 00 net hods from Schenme B-1 to
Schene B-15 destecbed Bedbowl, (Beh@nend- 1) aRO M; CahdSRED, 1RE? > R'%pep 2
--." RBX RS0 HO [X=Br, I] (Bl-a) (Bl1-b) (Bl-c) Br Br This schene is a
general synt hesi KRipetthodYt amd & flame ddet evted definvitions diveme
formul as, R5 represents an optionally substituted al kyl or cycloal kyl. Step
1 is a nethodabevehl kyl ati on of the two 10 15 20 hydroxyl groups of (Bl-a).
Conmpound (Bl-b) nay be obﬁginegﬁby reacgtion with an alkyl halide in a

sol vend such as di®&séy| Ror maRi de2D@cRt onfEei PaChrPEEERBABLYNat he presence

of an inorgani c base such as _potassi um carbonate or cesium carbonate, at a
t enper at ure foHAWP oDl echpdr bfomethe FEPRExCPRADEEARGr el BYdpogers a step
of regioselective dibromnation. Conpound_ (Bl-c) nay be obtained by a

met hod of rea%%%%%e%it%bbréﬁkﬁé'OFPN-B}BMﬁéﬂéEP%PﬁPBEY#n SrgoP¢EREYsuch as
emper at ur e, GrebyL AYHERHEA GRAr Guet FERORERYbr onine fn an acet i aci d
R® is preferably a group selected from the group
10 consisting of hydrogen, C;-¢ alkyl and C;.s alkoxy-Ci-s
alkyl, and R® is preferably a group selected from the
group consisting of hydrogen, C;-s alkyl and Ci-6
alkyloxycarbonyl optionally substituted with acyloxy.
Y' preferably represents a single bond or - (CHy)p-
15 [wherein m represents an integer of 1 to 3] and Y?
preferably represents a single bond or -CO-, there
being more preferred (i) a combination that Yt is -
CH,- and Y? is -CO~, and (ii) a combination that Y' and
Y? are both single bonds.
20 Ar preferably represents hydrogen or a group
represented by the formula:
R11
R10 R12

[HLL% R13
R14

[wherein R!°, R!!, R'?, R!?® and R!* have the same

(1)
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sol vent

in the presence of sodium acetate,

fromroomtenperature to 80C.

Conversion of an al kyl group of conpound (Bl-c) 62 FP0O2- 006l -00 5 10 15

may be acconplished by the foll ow ng nethod.
R50 ~ Br F HOBr Step 2 RS0 ~ Br X Br,l) F R0 ~ Br RS0 Br (Bl _c) (EE
(B2_b) This schene is a nmethod for synthesis of a fluorocatechol

(B2-b) with different substituents. In the~fornulas, R5 and R6 each
represent an dptfiaddlibyssghstent abededl.kyl or cycloalkyl. Step 1 is a step
of selective renoval of an al kyl group. Compound (B2-a) nay be obtained by
reaction with two dgui WakentrS bf aCHst ramd cffl drsi ¢€0-n @irchisor onet hane, from
freezing to roomtenperature. Step 2 is a step of al kylation, where
conpound ( B2- byefayabéyvobt girnep gepiriesenyedo bSt épel geneSelieforBula Hydr oxyl

may then be reductively renoved fromco
FP02- 0061- 00 FIE)FaborgQ BndN ($i) When

5

10

15

20

25

bonds, Ar is preferably hydrogen.

R*?, R'*, R, R'? and R!Y are the same or different
and are each preferably a group selected from the
group consisting of hydrogen, Ci-¢ alkyl, hydroxyl, Ci.e
alkoxy, Ci-¢ alkylamino, Cs.g cycloalkylamino, acylamino,
a 5- to l4-membered non-aromatic heterocyclic group
and Ci;-¢ alkyloxycarbonyloxy, and especially R and R
are more preferably hydrogen. Also, R'! and R'? or R'?
and R'? may bond together to form a 5- to 8-membered
heterocyclic ring (i) optionally having 1 to 4 hetero
atoms selected from N, S and O and (ii) optionally
substituted with at least one group selected from the
group consisting of cyano, oxo, and Ci-¢ alkyl, acyl,
Ci-¢ alkanoyl, carboxyl, carbamoyl, C;.¢ alkoxycarbonyl,
Ci-¢ alkylaminocarbonyl, hydroxyl, Ci-¢ alkoxy, Cs-s
cycloalkyloxy, amino, Ci.s alkylamino, sulfonyl and a
5- to l4-membered non-aromatic heterocyclic group,
each optionally substituted with at least one group
selected from Substituent Group F" below:
<Substituent Group F"> The group consisting of Ci-g
alkyl, oxo, cyano, acyl, carboxyl and C;_¢ alkoxy.

The preferred group for (ii) above is the group
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RsO ~/ CNRSO/ CNROIl ~ CN~/ (B3-a) s RS0 CN (B3_b) (B3_c) (B3_d)
~SOzCF3 N SOyCF3 (B3-e) This schene is a nethod for synthesis of conpound
(B3-d) from conpound (B3-a). In the formulas, R5 represents an optioE€¢ié
substituted alkyl or 5 cycloalkyl. Step 1 is a step of renoval of al -3§61-00
t he conpound represented by (B3-a), which may be synthesized by the nethod
of Schenme B-1. Conpound (B3-b) nmay then be obtained simlarly to Step 1 of
10 Schene B-2co8tépt2ngsod syepooef ogonvEisi edkyfl , hggreorylCitoadkyl,
trifluoronethanesul fonate (triflate). Conpound (B3-c) nay be obtained by
reaction withCtwi &EMdr orerhanedul Coni elinkydrirtbeniyd ,aCsal vent such 15 as

di chl oronet hane in the presence of a base such as triethylam ne or

pyri di ne, or bykyéaminemsawbehYdonpydiiaxyB3aay Cn-¢ Aedkpresence of
triethylam ne or dinethylam nopyridine. Step 3 is a reaction for reductive
renmoval of the 20 TRPFIafé. MPrenRyeherEsfr e&€aMBLEShy OledreheBaction with a
pal I adium cat alyst in,dinmethylformanmde in the presence of formc acid and
tributyl am ne® TREBR ~ FPpRVBEAIHD PaAFFAdham katBEYELOBeRd2 ngyo bR
bis(triphenylghos hine)ﬁaglaghunldich oride, and the nethod is preferably
li gand substi fGPFBACHEEH QYbFa&nEaFBULRJand such as

di phenyl phosphi nopropane or 5 the like. ( Sthene B- 4 ) MO Br HOBr RIO
Br Step 1~ ~ Step 2 MY ~ Br HO ~ Br R7x RO ~ Br [ X=Br,| ~ (84-a) (B4-b)
(B4~) (Dst

\ .

[wherein R and R'? have the same definitions given

(IV)

above, R!® represents (1) hydrogen or (2) a group
10 selected from Substituent Group H above, and R'! and
R!® may bond together to form a 5- to 8-membered
heterocycle optionally substituted with at least one
group selected from Substituent Group F above and
optionally having 1 or 2 hetero atoms selected from N,
15 S and O];
a group represented by the formula:
R11
cwvs

\\\H ()R16

[wherein R and R'®> have the same definitions given

(V)

above, R!® represents (1) hydrogen or (2) a group
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This schene is a nethod for synthesis of a catechol derivative froma
comercially avail able 10 conpound (B4-a). In the fornulas, R7 represents
an optionally substituted al kyl or cycloal kyl group. Step 1 is a
deal kyl ation step. Conpound (B4-a) may be reacted with boron tribronfB@2-PR61-00
a solvent such as dichloronethane to yield (B4-b). 15 Step 2 is an

al kyl ati on step. Conpound (B4-c) may be obtained simlarly to Step 1 of
Scheme B-1. (SehenteB- £rolOSubs tRtuShep Gt oOp~ HBrabOve ,Banst RO andr R R O ~
~Br ~Br R~ OBr Br (B4_b) (B4_d) (B4_e) This schene is a nethod for
synthesis of &ytldx B0 @adeRHohagebonat itoee the4- do dodn B4-5Se) .td 6t he
formul as, R represents hydrogen, al kyl or al kyl oxycarbonyl. R represents
al kyl opti onahkepbéfed ERPO2rOCFT-1@0 opihoniatlltye ¢ulistth tharedoxilthomatal koxy.
Step 1 is a step of alkylation followed by cyclization, and the reaction
condi ti ons nmayebetacver dirnyrt setllee teet HadmoS udskhyiltateingn Grnougt ép 1 of 5
Scheme B-1. Step 2 is a substitution reaction wherein R of (B4-d) is

al kyl ovycar boBpPvVeCangoar8ipBaldy hayibe dbrai Aedeipproeddomison of the ester
group with lithium borohydride or etherification with sodi um hydride and 10
an al kyl ati ngsgéerted( SERBnY,BS5RNENOEN ReOH 02N ~ CN RsO / CN NOZ ORg CN

880H ~ CN CN ~ CN (B5-a) (B5-b) (B5-c) (BS-d). This schenme is a nethod for
synt hesi s of gnd a group represented by the Tormula:

R11
0R15

L

[wherein R!'! and R!® have the same definitions given

(VD)

10 above, R!’ and R!® are the same or different and each
represents (1) hydrogen or (2) a group selected from
Substituent Group I, and R and R'®, R'® and R'’, R'®
and R'® or R' and R!® may bond together to form a 5- to
8-membered heterocycle optionally substituted with at

15 least one group selected from Substituent Group F
above and optiocnally having 1 or 2 hetero atoms
selected from N, S and O].

The term "salt" used throughout the present
specification is not particularly restrictive so long

20 as the salt is formed with a compound of the invention
and is pharmacologically acceptable, but preferably
there may be mentioned hydrogen halide acid salts (for

example, hydrofluoride, hydrochloride, hydrobromide

37



nonosubstituted al koxy derivative using a 3- or 415 nitrophthalonitrile
substitution reaction, as described in C.C. Leznoff et al., Can. J. Chem,
72, 1990(1994). In the formulas, R8 represents optionally substituted aIKgI

or cycloalkyl. ( Stheme B- 6 ) 66 FP02-0061-00 step \ CN step 2 CGPE-8061-00
Rs I ~~\ (B6-a) R~~Rs ROZC-O ~ CN HO R~-0' Rs RQZC Br (B6-b) ~ O CN (B6-c)

" CNHO ~ CN Step 3 ~CNR o Rs RLIX[X=Br,|] RR~0O-O ~ CN (B6-d) This schene
is a nethod fendshigtihedpdide) ponosulyshicuaeddalskdty ddoirvakiangd e B6- b) ,
(B6-c) and (B6-d). In the fornulas, R represents alkyl, RO and 5 R10
represent hydsogéater optirebel | pesgbdvireteed phbkphatand cRrbonefeesent s
optionally substituted alkyl. Step 1 is a reaction for al kylation of -
conpound ( B6-aprd bompsbadatBt- bproapibe celsbakyddtsi riflogr lexamplstep 1 of
Scheme B-1, using an a-bronoester as the 10 al kylating agent. Step 2 is a
reaction for pedtetrontstfanosspeetatempoxadalre- daledftehe t@ntandE by
reaction with |ithium borohydride in a tetrahydrofuran solution of (B6-Db)
[R = EP or MefumBrpéecaBri Rgtsatree. 0¥ganpsplionaty Jifey erampRer synt hesis
by al kyl ati on. Conpound (B6-d) nmay be obtained by reaction with sodi um
hydride in a B8FheResubénraser etrahyireririhase siilderayes or mani de, fol | owed

by reaction with an a | halide. 20 (Schene B-7) 67 FPQ2- 0061-00 OH OR12
CN Step 1 ~ CﬂtgéﬂeﬁﬂéggPigBr,angeﬂeéﬁﬁgﬁnﬁt€B7IQiuGB?§H}f?ﬁ?§eschene is a

thod f thesis of bstituted dialkoxy,derivati 7-b) b
akyration o ArarropRer SpERORAERT soaBrBosR el RURE PRy pYERDTE Y ™

aspartate and glutamate), quaternary amine salts,

10 alkali metal salts (for example, sodium salts and
potassium salts) or alkaline earth metal salts (for
example, magnesium salts and calcium salts), and more
preferred as "pharmacologically acceptable salts" are
hydrochloride, oxalate, trifluoroacetate and the like.

15 The following may be mentioned as specific
preferred examples of the compounds of the invention
represented by the general formula (I) and their salts
explained above.

2-[2-(3,5-di-tert-butyl-4-hydroxy-phenyl)-2-oxo-

20 ethyl]-6-ethoxy-3-imino-2, 3-dihydro-1H-isoindole-5-
carboxylic acid methylamide trifluoroacetate; 2-[2-
(3,5-di-tert-butyl-4-hydroxy-phenyl)-2-oxo-ethyl]-6-
dimethylamino—S—imino—Z,3—dihydro—lH—isoindole—S—
carboxylic acid methylamide hydrobromide; 1-(3,5-di-

25 tert-butyl-4-hydroxy-phenyl)-2-(7-fluoro-1-imino-5, 6~

dimethoxy-1, 3-dihydro-isoindol-2-yl)-ethanone
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5 R12 represents optionally substituted al kyl or cycloal kyl. (Schenme B-8)
(B8 b) / CN~N~~CNNCl-HCO N/ I HO~CN~~ O~ CN (B6-a). Step 1

(B8-a) This schene is a method for synthesis of a 4 10 pyri di nol
(B8-a). Step 1 acconplishes etherification at the 4 15 position of t
Compound (B8-a) nmay be obtained by reaction with conpound (B8=b)

pyri di ne.

der

k60800

while heating to reflux in an alcohol solvent, in the presence of aqueous
sodi um hydr oxhgdropBSonéne; B19) 868ertFP02y06681tme0hglEBCASIihpdret-@i-1 Rt 3.

\S~0O ~ Br

> N R13R14NH R Br R~ ~~/ Br (B9 _a) (B9_b) Br C1QZS Br Step 2 ~ ~

Step 3 ~ ~ StbkpnaoHD, 41BragiB8X6R8Y) ~2Br SRESAietBoxy-RtEAduerpr1fx=sr, q
(B9_c) (B9_d) (B9_e) (B9_f) This scheme is a nethod for synthesis of a
substituted siuntonahi deddbyivarigeipBolbf-viln-ekdahengul as, R3 represents

hydrogen or optionally 5 substituted al koxy,

and R13 and R14 represent

hydr ogen or oprioakkpPpidabseridrdéd-aekyrbuRyd-4nd-Rinefhpxatso forma ring

with the N R15 regresents optionally substituted alk

| .
of ami @ati on. PEBRESUNE~PRO-B hYé]ﬁﬁyeﬁéoéﬂrérﬁ@énﬁyzréaé@h&érﬂrﬂﬁ‘aqueous

aml

Step 1 is a step

anmoni a or an,aqueoui?alkylanlne solg%hgnmeggyﬁn o&gagbgrggkvent sol ution,

in a solvent $8EA"ES

10

15

20

25

omide;

aPT aRYAPBY UL &N
1-(3,5-di-tert-butyl-4-hydroxy-phenyl)-2- (5-ethoxy-7-

fluoro-l-imino-6-methoxy-1,3-dihydro-isoindol-2-yl) -

ethanone hydrobromide; 2-[2-(3-tert-butyl-4-hydroxy-5-

isopropoxy-phenyl)-2-oxo-ethyl]-6-ethoxy-3-imino-2, 3-

dihydro-1lH~isoindole-5-carboxylic acid methylamide

hydrobromide; 6-[2-(8-tert-butyl-4-methyl-3,4-dihydro-

2H-benzo[l,4]loxazin-6-yl)-2-oxo-ethyl]-3-ethoxy-7-
imino-6, 7-dihydro-5H-pyrrolo (3, 4-b]pyridine-2-
carboxylic acid methylamide hydrochloride; 2-[2-(7-
tert-butyl-3-methyl-3H-benzimidazol-5-yl)-2-oxo-
ethyl]-6-ethoxy-3-imino-2, 3-dihydro-1H-isoindole-5-
carboxylic acid methylamide hydrobromide; 2-[2-(3-
tert-butyl-5-dimethylamino-4-hydroxy-phenyl) -2-oxo-
ethyl]-6-ethoxy-3-imino~-2, 3~dihydro-1H-isoindole-5-
carboxylic acid methylamide hydrobromide; 5-{2-tert-
butyl-4-[2-(2-cyclopropyl-7-imino-5, 7-dihydro-
pyrrolo[3,4-blpyridin~6-yl)-acetyl]-6-(pyrrolidin-1-
yvl)-phenoxyl-pentanoic acid trifluoroacetate; 5-{2-
tert-butyl-4-[2-(7-fluoro-l-imino-5, 6~dimethoxy-1, 3-

dihydro-isoindol-2-yl)-acetyl]-6- (pyrrolidin-1-yl) -
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di et hyl f or mam de. Synthesis of conpound (B9-f), corresponding to 15
conpound (B9-a) wherein R3 is al koxy, may be carried out in the_follow ng
manner. Step 2 is a step of al kylation, which nay be carried out sin$éﬁgbé§}0
to Step 1 of Schene B-1. Step 3 is a step of regiosel ective brom nat "~ -00
whi ch may be carried out simlarly to Step 2 of Schenme B-1. 69

FPO2- 006l -00 Step 4 is a reaction for introduction of a 5 chl orosul fonyl
group. ConpourbtefB8yf)yprenfabe ichegiided rbyf Luogoricet aliet h 2cHI2Zori@sul f oni ¢ aci d
in a solvent such as dichloronethane. (Scheme B-10) MeO C1 ~ Step 1 MeQZC
~ Br Step 2 MsegC-buthNlfSdimethylpmigN-@BretapxyBPbenyl(BLooxp-Step 3 HO2C
~ CN Step 4 CN RI6R17NH (B10-d) O R-6-N ~ CN I / CN (B 10-e) This schene is
a production AEREY-PortROXY-FOoABEDPSEN Puddlyedendaksedndedievari ve (B10-e)
or ester (B10-c). In_the fornulas, R16 and R17 represent hydrogen or
optional |y subdtbeyvédcapryr. NRIbYAABLIRE7 hivdyokreaider m2a (Hirdg-with the N
Step 1 is a regioselective brom nation reaction. 15 Conpound SBlO-b) may be
obt ai néd by r 68etrBRtWirB-N2- (7-fluoro-1-imino-5, 6-dimethoxy-1, 3-

dihydro-isoindol-2-yl)-acetyl]-2-methoxy-phenyl}-
pyrrolidin-3-yloxy)-butyric acid trifluoroacetate; 2-
(1-{3-tert-butyl-5-[2-(7-fluoro-1-imino-5, 6~dimethoxy-
1,3~dihydro-isoindol-2-yl) -~acetyl]-2-methoxy-phenyl}-

10 pyrrolidin-3-yloxy)-butyric acid trifluoroacetate; 1-
(3-tert-butyl-5-dimethylamino-4-methoxy-phenyl)-2-(7-
fluoro-1-imino-5, 6~dimethoxy-1, 3-dihydro-isoindol-2-
yl) -ethanone hydrobromide; 2-[2-(3-tert-butyl-5-
dimethylamino-4-methoxy-phenyl)-2-oxo-ethyl]-6-

15 dimethylamino-3-imino-2, 3-dihydro-1H-isoindole-5-
carboxylic acid methylamide hydrobromide; 6-[2-(3-
tert-butyl-5-dimethylamino-4-methoxy-phenyl)-2-oxo-
ethyl]-3~ethoxy-7-imino-6, 7-dihydro-5H-pyrrolo[3, 4-
blpyridine-2-carboxylic acid methylamide

20 hydrochloride; 2-[2-(3-tert-butyl-5-ethoxy-4-methoxy-
phenyl) -2-oxo-ethyl]-6~-dimethylamino-3-imino-2, 3-
dihydro-1lH-isocindole-5-carboxylic acid methylamide
hydrobromide; 2-[2-(3-tert-butyl-5-ethoxy-4-methoxy-
phenyl) -2-oxo-ethyl]-6-ethoxy-3-imino-2, 3-dihydro-1H-

25 isoindole-5-carboxylic acid methylamide hydrobromide;

1-(3-tert-butyl-5-ethoxy~4-methoxy-phenyl)-2-(5, 6-
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bronmosucci nimde in concentrated sulfuric acid at roomtenperature. Step 2

is a step of dinitrilation simlarly to Step 1 of Schene B. Step 3 is a

step of synthesizing a carboxylic 20 acid froman ester with cyano.

Conpound (B10-d) may be obtained by reaction with |ithiumiodide i n EP§%0061-00
FP02- 0061- 00 di nmet hyl formam de solvent. Step 4 is a step of am dati on.
Compound (B10-e) 5 10 15 nay be obtained by any of the foll ow ng 3 nethods.
1) A net hod ofdiedchoiiyel -wWiltle ramr lalikinoctil, Gradantsbmaties dimde 1s@~-wdnt- such as
tetrahydrofuran, ethyl acetate or dichloronmethane, in the presence of a

base such as tthenlopkatyde obtromicdedu e (@ nid3xetk rEeibt tarlmpdreitde iyt 4t-he

reaction system followed by reaction with an organi c sol vent solution or
aqueous sol ut hethokyaphanyde ~22Ppxa-edtiydd -f atdwetyi-or iWine-#&n 7ami ne

together with a condensation agent such as di cycl ohexyl carbodiinide or a

wat er - sol ubl e JdayEEQPH8& L LA Od 33 dpd Mty rdgidi ea caibsydricr @cas
acetonitrile or dichloronethane, in the presence of hydroxybenzotriazol
3) A nethod ofeidtilamdiden taf flnereacsdrfe ;gridupy attrutyiledmfiilani’me and
di et hyl cyanophosphonate and reaction with _an amne. (Scheme B-11) HzN
R3 ~ CN (B11- &lUAronl=ipingre-oadimetRoxy=-leN-gitgeropy spigdsleg—2 A/ N
R1-8Xi | Rg ~ Bl1- QZN, ~ CN Step 3 HZN ~ CN R9Q .~ CN R90 ~ CN
(Blicd) (BLi- 3} 78CotRblb2GH6EPeEY-Dhanoxy] -acetonitrile

99

l

hydrobromide; 4-{3-tert-butyl-5-[2-(7-fluoro-l-imino-
5, 6-dimethoxy-1, 3-dihydro-isoindol-2-yl)-acetyl]-2-

10 methoxy-phenoxy}-butyronitrile hydrobromide; 2-[2-(3-
tert-butyl-5-cyanomethoxy-4-methoxy-phenyl)-2-oxo-
ethyl]-6-dimethylamino-3-imino-2, 3-dihydro-1H-
isoindole-5-carboxylic acid methylamide hydrobromide;
2-{2-[3-tert-butyl-5-(3~-cyano-propoxy)-4-methoxy-

15 phenyl]-2-oxo-ethyl}-6-dimethylamino~3-imino-2, 3-
dihydro-1H-isoindole-5-carboxylic acid methylamide
hydrobromide; 2-[2-(8-tert-butyl-4-cyanomethyl-3,4-
dihydro-2H-benzo[l,4]loxazin-6-yl)-2-oxo-ethyl]-6-
ethoxy-3-imino-2, 3-dihydro-1H-isoindole-5-carboxylic

20 acid methylamide trifluorocacetate; 6-[2-(8-tert-butyl-
4-cyanomethyl—3,4—dihydro—2H—benzo[1,4]oxazin—6—yl)—2—
oxo-ethyl]-3-ethoxy-7-imino-6, 7-dihydro-5H-
pyrrolo[3,4-blpyridine-2-carboxylic acid methylamide
trifluoroacetate; {8-tert-butyl-6-[2-(7-fluoro~1-

25 imino-5, 6-dimethoxy-1, 3-dihydro-isoindol-2-yl) -

acetyl]-2,3-dihydro-benzo{l,4]oxazin-4-yl}-
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This schene is a synthesis nmethod for aniline derivatives (Bl1l-b) and
(Bl1l-c). In the fornulas, A represents al kanoyl, alkylsulfonyl, _optionally
substituted am nocarbonyl or al koxycarbonyl. R3 5 represents hydrogeﬁbgg
optionally substituted al koxy, and R18 and R19 represent optionally -0061-00
substituted al kyl or cycloalkyl. Step 1 is a step of introducing a
substituent at the am no group. Conpound (Bll-b) nay be obtained by 10
reacti on w thaartanidribkeortirdélualriplcethiter; od@-te@rat-®udry lal6lyl2sul f onyl
chloride in a solvent such as tetrahydrofuran, ethyl acetate or

di chl or onet harié, érdiirthhayalsédterof- la izahneeit, 3-add vidrot-ieopneedrnee of a
base such as pyridine, or alternatively for synthesis 15 of a urea
derivative, bylieacetydlwit B-dihydosogbeazio ly 4d opradandeydfl-a base such as
triethylam ne or dinethylam nopyridine followed by reaction with an organic
sol vent sol ut roatonisgiéeusridluproncetager;aniBnéerzobstep -2-il8-d2st ep of
N-al kyl ation reaction. This may be acconplished by reaction with an alkyl
hal i dedin a dFMﬁﬂﬁ?F@HVﬁo%r6@1§@r§eHrdlhﬁdﬁﬁepﬁFé§éﬁd§ 4t-bdpairdminydr oxi de
powder. Alternatively, conpound (Bl1l-c) nay be obtained by reaction with
sodium, 25 hﬁdyﬂﬂeapﬁtﬁlio?w§n91§ﬁéﬁoa§epépréhﬁdpéﬁ&ﬂ§n4oﬂl}
dlnethylfornanlde foll owed by reaction with _an al kyl FPQ2- 006l - 00

hal i de. Cowpoﬁﬁﬂt?Biiré}ewﬁéﬂé#HoﬁgaF§téﬁeal@0%3 d@o&ﬁrﬁaPuﬁg syt hesi zed

the 5 met hod GESBPRAEAYAR S cleotBUBREr PrParol Ledn st e tndmy Y Te ss ™ ™
(1995) - S P abe Ty Sp-Rhp b ElVThRane2s-tallor 3-apyasoLel ¢ 20 |
al coh F solveg% %ﬁdé&%E%QcBEBEEQEEcogc§H”RQEH§ESRH8r'de pomder and heating

to reflux. (Sche
trifluoroacetate; 2-[2-(3-tert-butyl-5-cyanomethoxy-4-

methoxy-phenyl) -2-oxo-ethyl] -6-ethoxy-3-imino-2, 3-
dihydro-1H-isoindole-5-carboxylic acid methylamide
. hydrobromide; 2-{2-[3-tert-butyl-5-(3~-cyano-propoxy) -

15 4-methoxy-phenyl]-2-oxo-ethyl}-6-ethoxy-3-imino-2, 3-
dihydro-1H-isoindole-5-carboxylic acid methylamide
hydrobromide; 1-(3-tert-butyl-5-ethoxy-4-methoxy-
phenyl)-2-(7-fluoro-l1-imino-5, 6~dimethoxy-1, 3-dihydro-
isoindol-2-yl)}-ethanone hydrobromide; 2-[2-(3-tert-

20 butyl-4-methoxy-5-morpholino~-phenyl)-2-oxo-ethyl]-6-
ethoxy-3-imino-2, 3-dihydro-1H-isoindole-5-carboxylic
acid methylamide hydrobromide; 1-(3-tert-butyl-4-
methoxy-5-morpholino-phenyl)-2-(7-fluoro-1-imino-5, 6-
dimethoxy-1, 3-dihydro-isoindol-2-yl)~ethanone

25 hydrobromide; 1-(3-tert-butyl-4-methoxy-5-morpholino-

phenyl)-2-(2-cyclopropyl-7-imino-5, 7-dihydro-
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73 FP02- 006l -00 02N \ CN CN (B12-a) Step 1 R2102C-C02R21 820 (B12-i)
C02821 R2~ CN 82102C\ / CN ( B 12-b) 02821 Cp2Rs CN Step 2 R22 CN R21C2C
~\ ---~8602C ~\ \~~CN 822X [X=Br'i] CN (B12-b) (R20=H (B12-c) CN
(B12-b) or (B12-c) Steps HO2C St~ 82s CN 82402C \ CN ' (B12-d) (R23=¥F-461-00
R22] (Bl12-e) / CN R25 82s Step 5 CN Step 6 CN R~ 82402C R23 ~ \ --~ HO2C
RR3 1 \ [XBr'i] / CN~ CN (B12-f) (Bl12-g) R27 82s (Bl2-d) or (Bl2-g) Step
RZg ~ CN R27R2ghHo}IoR334vb] RENiABhZ26RY 1) RRGhHnoneRAYHrobireomicdeend 3-s a
met hod for synthesis of 5 phenylacetic acid derivatives (Bl12-e, f, h). In
t he fornul as, tB28-bepyeésént-ldeedenthopl-Grdluprevhstiminbed ,8Fkyl or
al koxy. R21 and R24 represent alkyl, and R22 and R25 represent optionally
substituted atlkhidrR23spéprededtyliR2acetyR222-artthRXG-pbpnesgnts hydr ogen
or R25. R27 and R28 represent hydrogen or optionally substituted al kyl. 8z3
74  FP02- 006acebostiéepilei bydrebepmoflesust Btaeirénbusydt-bon2at(Sthe nitro
group of conpound (Bl2-a) with a malonate_derivative. Wen R20 in conpound
OB12-i P i s hydie§baxycdnpéunygorBt2mpromiy 3bdibldapnégoinded-€h#leonditi ons
5 described in MP. Roze et al., Zh. Og. Khim 28, 827(1992), or when R20
is ait may becebval nddmpyhaxkePhpROYYIEPHyVEOPHENILdEe BYIrRErgBAELAt e an
ani on, foll owed

4-{3-tert-butyl-5-[2-(2-cyclopropyl-7-imino-5,7-

dihydro-pyrrolo{3,4-b]lpyridin-6-yl) -acetyl]-2-methoxy-

phenoxy}-butyronitrile hydrobromide; 1-(3-tert-butyl-

10 5-dimethylamino-4-methoxy-phenyl)-2-(5, 6-diethoxy~-7-
fluoro-l1-imino-1,3-dihydro-isoindol-2-yl)-ethanone
hydrobromide; 1—(3—tert—butyl—4—methoxy—5?morpholino—
phenyl)-2-(5, 6-diethoxy-7-fluoro-l-imino-1, 3-dihydro-
isoindol-2-yl)-ethanone hydrobromide; 6-{2-(3-tert-

15 butyl-4-methoxy-5-morpholino-phenyl)-2-oxo-ethyl]-3-
ethoxy-7-imino-6, 7-dihydro-5H-pyrrolo[3, 4-b]lpyridine-
2-carboxylic acid methylamide hydrobromide; 2-tert-
butyl-4-[2-(5-ethoxy-1l-imino-6-methylcarbamoyl-1, 3-
dihydro-isoindol-2-yl)-acetyl]-phenyl methanesulfonate

20 hydrobromide; 2-tert-butyl-4-[2-(5-dimethylamino-1-
imino—-6é-methylcarbamoyl-1, 3-dihydro-isoindol-2-yl) -
acetyl]-phenyl methanesulfonate hydrobromide; 2-tert-
butyl-4-[2-(3-ethoxy-7-imino-2-methylcarbamoyl-5, 7-
dihydro-pyrrolo[3, 4-blpyridin-6-yl)-acetyl]-phenyl

25 methanesulfonate hydrobromide; 2-[2-(3-tert-butyl-4-

cyanomethoxy-5-dimethylamino-phenyl)-2-oxo-ethyl]-6-
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10 (B12-a). When R20 is H, an introduced in other way. group other than
hydr ogen, hod of using sodi um hydride correspondi ng mal onate to._ by reaction

wi th conmpound al kyl group nay also be Step 2 is a step of alkylatio @@ﬁ 0
mal onat e acarbon. Conpound (Bl12-c) nay be obtained by using sodiunlﬁvgﬁ' -00

in dimethylformam de to generate an 15 anion, followed by reaction with an
al kyl halide. Step 3 is a step of decarboxylation of conpound (Bl2-b) or
(B12-c). WiendRBetbyéahyhooB-amtihyt2, SonpbyddorBE2igpimap lee Sobt ai ned by
reaction with aqueous lithium hydroxide in a solvent m xture of 20

"t etrahydrof ur aarbadyalicoholidf nethydeoligsi bydrobiromedeby 2hddti(dg to refl ux
for decarboxylation. Wien R6 is tert-butyl, the dicarboxylic acid obtained
by treatnent &erh-bPut¥lodroatbrry-gci(@yraplbdincdtad) roheatlux2irn xyl ene
for decarboxyl ation. 25 Steg§4 is a step of esterification. Wien R24 is

nmet hyl, this A89-BENHELOAPRFBRSY By iRéBerRod ~Rithndys-1Hrpgoindeieo0

trinmethylsilyldiazonmethane in an acetonitrile and al cohol solvent. Wen R24

i s terf-butyl >-Ferhayybicascsfplrshdapy decRyErsRTaMtRedi 1rdPr LBty

di carbonate in tert-butyl alcghol in the pr f 5

di et hyl ami noBYEY AT ASRebROBy - SaaBYFBALALLR-d Hol RPPEBYFZa4S: 6-

di-tert-butyl acetal. unds (Bl2-f B12-h) hauvi, t

car bons nayyaaéﬁgﬁgxggﬁ?EgBPf8ag"é?éB%S??g'§l$¥85%6Fg§hE§PgF'6§EE?rZonpound
B12 10 e R24, = tB erein.cgo 12-f e, obtajined simlar

50 St ep 2)aLo9Eha%f8§]%y%ho réFé egPagggvg§§%Sﬁ%f§%§ygéﬁ58§ °8¥o %. Y

Conmpound (B12- : t ai i i t t i

ri T uor oscet eV EEELAREnaEl Bt LaP Rt 2P L P s B A VBN such ae

diCh'960”Etha&g?eééﬁgﬁéi%§ig—§ ?goQ%,gggg%ph?g— EUEQBEHQ$§é25h) according

to the net hod p conditions tor amdation of

gfggog”f EFl§595§§%§%§%3§g?iﬂ%ﬁ??f§SH§HE BydBbofbnidEh02-Q8630@-H O ~ \ Br
butyl-4-methoxy-5- (pyrrolidin-1-yl)-phenyl)-2-(2-
cyclopropyl-7-imino-5, 7-dihydro-pyrrolo([3, 4-blpyridin-
6-yl)-ethanone hydrobromide; 1-(3-tert-butyl-4-

15 methoxy-5-(pyrrolidin-1-yl)-phenyl)-2-(7-fluoro-1-
imino=-5, 6-dimethoxy~1, 3~dihydro~isoindol-2-yl) -
ethanone hydrobromide; 2-[2-(3-tert-butyl-5-
isopropoxy-4-methoxy-phenyl)~-2-oxo-ethyl]-6-ethoxy-3-
imino=-2, 3-dihydro-1H-isoindole-5-carboxylic acid

20 methylamide hydrobromide; 1~ (3~-tert-butyl-5-
isopropoxy-4~methoxy-phenyl)-2-(5, 6-diethoxy-7-fluoro-
l1-imino-1, 3-dihydro-isoindol-2-yl)-ethanone
hydrobromide; 1-(3-tert-butyl-5-isopropoxy-4-methoxy-
phenyl)-2-(7-fluoro-1-imino-5, 6-dimethoxy-1, 3-dihydro-

25 isoindol-2-yl)-ethanone hydrobromide; ethyl 2-{8-tert-

butyl-6-[2-(5-ethoxy~-1l-imino-6-methylcarbamoyl-1, 3-
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zs RR30o HO ~ ~ Br Sty HO30 \ CN St?P~ O~ \ CN ~Br (B13-d) ~/ CN/ CN
(B13-e) (B13-~ MeQ2C \ Br gr Step 1 HOIl \ Step 2 Br Br (Bl3-a) _(B13-b)
Step 4 R ROZC R30 CN St~ R3o0 ~ \ (B13-b) Sty R30 ~ \ CN (B13-e) R31XF§¢}£

[ X=Br, 1] / CN (B13-g) (B13-h) This schene is a nethod for synthesis -8061-00
conpounds (B13-e), (B13-g) and (B13-h) from conpound (B13-a). In the
formul as, R29 and R31 represent optionally substituted al kyl, R30
represents hydibgdroor se2@dodnd-R1n) epredanitls 2, dnelihaldeyl-. Step 1 is a step
of reduction of ester. Conpound 10 (B13-b) may be obtained by reaction with
| i t hi um bor ohpenizdd li, 4 ] peserzdnydroflir-@roptione teo dlyidrg cbd oirdele /Steghv2 is a
step of obtaining conpound (B13-c) by Swern oxidation. Step 3 is a step of

i ntroduci ng ag-dBkylergrousyltS-Ce@ndsurdhoBY3-/d)imimp-Be obt ai ned by using a
Gignard reagent in a solvent such as tetrahydrofuran. The obtai ned
conpound ( B13Mgrhydcepipamgy ey belibyraveriadred o 3didmit pivird ddBrd-—e) by
conducting Step 4 using_the conditions for Scheme B, Step 1. Conversion to
a 77 SFP02- 0961-60estyd ke Sa8invarovbengodllsd I pgagip-4-vdtlep 5 is a step
of obtai ni ng conmpound (B13-f) t hrough oxi dati on of the hydroxyl group by
Swern oxi dat i BHPP$986tg Pé’d£°§35"éﬁr&fiegoﬁ\7é|2§i(§ﬁdt16‘e§hé’&ﬁj“‘t&§é?t'éd ester.

Compound (BL3.g) ey, be jobtained by Hoyner, Enmons,reqction of Wttig
imino-2,3-dihydro-1H-isoindole-5-carboxylic acid
methylamide hydrobromide; 2-(5,6-diethoxy-7-fluoro-1-

10 imino-1, 3-dihydro-isoindol-2-yl)-1- (3-dimethylamino-5-
isopropyl-4-methoxy-phenyl)-ethanone hydrobromide; 2-
[2-(3-tert-butyl-4-methoxy-5-methylamino-phenyl)-2-
oxo-ethyl]-6-ethoxy-3-imino-2, 3-dihydro-1H-isoindole-
5-carboxylic acid methylamide hydrobromide; 6-{2-(3-

15 tert-butyl-5-isopropoxy-4-methoxy-phenyl)-2-oxo-
ethyl]-3-ethoxy-7-imino-6, 7~-dihydro-5H~pyrrolo([3, 4-
blpyridine-2-carboxylic acid methylamide
trifluoroacetate; 2-[2-{3-tert-butyl-5-isopropoxy-4-
methoxy-phenyl) -2-oxo-ethyl]-6-dimethylamino-3-imino-

20 2,3-dihydro-1lH-isoindole-5-carboxylic acid methylamide
trifluorocacetate; 2-{2-[3-tert-butyl-5-(4-cyano-
piperidin-1-yl)-4-methoxy-phenyl]}-2-oxo-ethyl}-6-
ethoxy-3-imino-2, 3-dihydro-1H-isoindole-5-carboxylic
acid methylamide hydrobromide; 1-(3-tert-butyl-4-

25 hydroxy-phenyl)-2- (5, 6-diethoxy-7-fluoro-1-imino-1, 3~

dihydro-isoindol-2-yl)~-ethanone hydrobromide; 2-{8-
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(B13-e) to an al koxy derivative is also possible. Step 7 is a step of

al kyl ati on of the hydroxyl 10 group, wherein conpound (B13-h) may be
obtained simlarly to Scheme B-6, Step 3. A conpound represented by ﬁbf%06100
in Schenme B may 15 al so be synthesized fromreadily avail abl e phthal ) B
anhydride by the nethod described in D. Whrle et al., Synthesis,

194(1993), R D. Ceorge et al., J. Heterocyclic. Chem, 32, 495(1995) or by

t he nmet hod shdéwat-utyd -fool [ |2Wﬁ5rT@t$@Wﬁé“BmO‘(63@mleam)am¥le RZ\ \
Step 1 O~.s R3 R4 O(Bl4-a) R~ OR2\ ~~ Step 2 R3 ~ CO.ZH Ra (B14-b) R~ O
RZ \ R3 CONHp lR3- élBygéroc)lsmanolsﬁeﬁj R2Ae tadNiHy Rz dlharrstep 4 R3 ~ CONHZ
" Rs/ CN R4 Ra (B14-d) (B-b) 78 FPO2- 0061-00 This schene is a nethod for
synt hesi s of @@ﬁﬁ@dﬁd4@Bxﬁﬁlﬁsﬂn@lﬁh@h@ﬁﬁéyén@ﬁ&ﬂ@@@lésaFH@ starting
material. Rl, R2, R3_and R4 have the sane definitions as in_Scheme B. 5

Step 1is a SP¥6r8Fh§QHPH€S|Zlﬁ§ ~& SBRRALYd ~&cild onéddosy - Tcémiaend

(B14- b) ey b%—me%%&?%grggmoyﬁtlng tgh@%aguéff}ou%%%rOp%qpyrlﬁln 6-
yl)-acetyl]-2,3-dihydro-benzo[l,4]oxazin-4-yl}-2-
methyl-propanoic acid hydrochloride; 2-tert-butyl-6-
dimethylamino-4-[2-(5-ethoxy-1-imino-6-
methylcarbamoyl-1,3-dihydro-isoindol~2-yl)-acetyl]-

10 phenyl acetate hydrobromide; 2-{2-[3-tert-butyl-4-
methoxy-5- (2-oxo-oxazolidin~-3-yl) -phenyl]-2-oxo-
ethyl}-6-ethoxy-3-imino-2,3-dihydro-1H-isoindole-5-
carboxylic acid methylamide hydrobromide; 2-tert-
butyl-4-[2-(5, 6-diethoxy-7-fluoro-l1-imino-1, 3-dihydro-

15 isoindol-2-yl)-acetyl]-phenyl acetate hydrobromide; 2-
tert-butyl-4-[2- (5-ethoxy-1-imino-6-methylcarbamoyl-
1,3-dihydro-isoindol-2-yl) -acetyl]-phenyl acetate
hydrobromide; 1-{3-tert-butyl-5-[2-(5,6-diethoxy~7~
fluoro-l-imino-1, 3-dihydro-isoindol-2-yl) -acetyl] -2~

20 methoxy-phenyl}-piperidin-4-one hydrobromide; 1-(3-
tert-butyl-5-dimethylamino-4-methoxy-phenyl)-2-(5-
ethoxy-7-fluoro-l-imino-6-methoxy-1, 3-dihydro-
isoindol-2-yl)-ethanone hydrobromide; 2-{2-[3-tert-
butyl-5-(ethyl-methyl-amino)-4-methoxy-phenyl]-2-oxo-

25 ethyl}-6-ethoxy-3-imino-2, 3~dihydro-1H-isoindole-5-

carboxylic acid methylamide hydrobromide; 6-{2-[3-
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15 20 Step 2 is a step of conversion to a carboxam de, wherein conpound
(Bl14-c) may be obtained by the nethod described in Schene B-10, Step 4.
Step 3 is a step of obtaining a carboxam de fromthe ester. Conpoun
(B14-d) may be obtained by heating to reflux in an ammoni a-saturate
al cohol
of the carboxam de. A conpound represented by (B-b) may be obtai ned
reaction w theeticbFbueyoacete¢hgnhydthge -amiacseldvartthsughpagenyl]-2-
tetrahydrofuran in the presence of pyridine, while cooling on ice.

B-15) F3C ~ Cblk&-€Bhibiap-8Sthpx¥-F3CminENeCN-gBhYydap-FHi-s schene is a
nmet hod for converting conpound 79 FPO2- 0061-00 (Bl15-a) to a dinit
a single steppyorsyntAedrbépartidihev@raaebbylylscbatitiumedhgéamidei ve

(B15-b).

solvent. Step 4 is a step of synthesizing a nitrile by dehy

Step 1 is a step of introducing a cyano group. 5 Conpound

d
dFP02-0061—00
dration

by

(Schene
rile in

( B15- b)

may be obt ai nedilbyubeatcrgjasiedi AeteyltFburgi-de [2ol(6t bodiethoaypdund (BLl5- a)
at 110C in the presence of sodi um cyani de. The conpounds represente
(Al-a) 5in Pro@lileeronltdmprocés3-Aihgdhemd spaindedy2alvdo-Beesyal hési zed by
the follow ng Production Process C via reduction of an azide group.
<Producti on PHbsesbytsmiggneheny) mxihenegulfopgtexhydrgbremapestdp 1 X1=N
CR1, X2=N or CR2, X3=N or CR3, X4=N or Cr4

or

10

15

20

25

[3-tert-butyl-5-(4-hydroxy-piperidin-1-yl)-4-methoxy-
phenyl]-2-(5, 6-diethoxy-7-fluoro-1-imino-1, 3-dihydro-
isoindol-2-yl)-ethanone hydrobromide; 6-{2-[3-tert-
butyl-5-(4-hydroxy-piperidin-1-yl)-4-methoxy-phenyl]-
2-oxo-ethyl}-3-ethoxy-7-imino-6, 7-dihydro-5H-
pyrrolo[3,4-b]lpyridine-2-carboxylic acid methylamide
trifluorocacetate; 1l-[3-tert-butyl-5-(4-hydroxy-
piperidin—l-yl)—4—methoxy—phenyl]—2—(7—fluoro—l—imino—
5, 6~dimethoxy-1, 3-dihydro-isoindol-2-yl)-ethanone
hydrobromide; 1-(3-tert-butyl-5-dimethylamino-4-
hydroxy-phenyl)-2- (5, 6-diethoxy-7-fluoro-1l-imino-1, 3-
dihydro-isoindol-2~yl)-ethanone hydrobromide; 6-[2-(3-
tert-butyl-5-dimethylamino-4-ethoxy-phenyl)-2-oxo-
ethyl]-3-ethoxy-7-imino-6, 7-dihydro-5H-pyrrolo[3, 4~
blpyridine-2-carboxylic acid methylamide
trifluoroacetate; 2-[2-(3-tert-butyl-5-dimethylamino-
4-methoxy-phenyl)-2-oxo~ethyl]-6-dimethylamino-3-

imino~2, 3-dihydro-1H~isoindole-5-carboxylic acid

‘methylamide hydrobromide; 1-(3-tert-butyl-4-methoxy-5-

methylamino-phenyl)-2-(5, 6-diethoxy-7-fluoro-l-imino-
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NHy X~ \N X~/ X4 Rs (Al-a) This is a process for synthesizing a conpound
15 represented by (Al-a) in Production Process A Schene A-1 by_reduction

of the azide group. In the formulas, R5 represents hydrogen or optionallg
substituted alkyl. Step 1 is a step of reducing the azide group of 2pPU2-0061-00
conpound (C-a) and synthesizing a cyclic am dine by ring closure of the
resulting am ne, and conpound (Al 80 FPO2- 0061-00 a) may be obtai ned by
ei t her of thelfdttohiydgotisonethdd8-yl) -Atheacheohydsobgoande; 1-

or ganophosphorus reagent such as triphenyl phosphine or triethyl phosphine in
a hydrous tet[ahydrofbnaglsdidnhydsory-R)iparhyddnedeyat rdrmeéaokiyen usi ng a
nmetal catalyst such as palladiumcarbon in ethyl acetate, al cohol or a

m xture ther ephenglbedzybasthexierrfatpve-kaymbaoohtactbdxyndeB-r educi ng
reaction conditions without pronoting ring 10 cl osure, by adsorption on
silica gel andibydnai-hQOéndpgo%rvénbydapbr@mfld@m 8-Houpsdiethodyy /-to yiel d
a cyclic amdine (Al-a). A congound represented by (C-a) may be synthesized
by sel &cting 8hyosP-pbréniBerdn3plob¥dsesipoinded-i-Ké) ow- [dhi ch differ
mainly in the method_of introducing the_cyano group and azi de group.
<Product i on PROEESEYBET{BEREd L DF LETO- FPBECBYRrS60YS) - 4-methoxy=

phenyl]-ethanone hydrobromide; 1-[3-tert-butyl-5-(3-
hydroxy-pyrrolidin-1-yl)-4-methoxy-phenyl]-2-(5, 6-
diethoxy-7-fluoro-l-imino-1, 3-dihydro-isoindol-2-yl) -
10 ethanone trifluorocacetate; 2-[2-(3-tert-butyl-5-
ethylamino-4-methoxy-phenyl)-2-oxo~ethyl]-6-ethoxy-3-
imino-2,3-dihydro-1H-isoindole-5-carboxylic acid
methylamide hydrobromide; 2-[2-(3-tert-butyl-5-
ethylamino-4-methoxy-phenyl)-2-oxo-ethyl]-6-ethoxy-3-
15 imino-2,3-dihydro-1H-isoindole-5-carboxylic acid
methylamide hydrobromide; 1-(3-tert-butyl-5-ethoxy-4-
hydroxy-phenyl)-2- (5, 6-diethoxy-7-fluoro-l1-imino-1, 3-
dihydro-isoindol-2-yl)-ethanone hydrobromide; 2-[2-(3-
tert-butyl-5-ethoxy-4-hydroxy-phenyl}-2-oxo-ethyl]-6-
20 ethoxy-3-imino-2, 3-dihydro-1H-isoindole-5-carboxylic
acid methylamide hydrobromide; 2-tert-butyl-4-[2-(5, 6~
diethoxy-7-fluoro-l-imino-1, 3-dihydro-isoindol-2-yl) -
acetyl]-6-ethoxy-phenyl ethyl-carbamate hydrobromide;
2-tert-butyl-6-ethoxy-4-[2-(5-ethoxy-1-imino-6-
25 methylcarbamoyl-1, 3-dihydro-isoindol-2-yl)-acetyl]-

phenyl ethyl-carbamate hydrobromide; 2-tert-butyl-6-
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10 Step 1 R~ 3r Step 2 X ~ CN R60 Ra (D-a) (D b) (Dc) X2:Nor CR2 R~ R~
Step' Xz ~ CN Step ' Xz ~ CN R60 R60 Ra Br Ra N3 (D-d) (D-e) This schene is
a nmethod for synthesis of conpound (D-e) from conpound (D-a). In the
formul as, Rl represents hydrogen, hal ogeno, optionally substituted af3zr0Q41-00
al koxy. R2 represents hydrogen, optionally substituted al kyl, optionally
substituted al koxy or optionally substituted am no. R4 represents hydrogen,
hal ogeno or op8+opahbypsopskivt tied2alkpgydiB6hpeprdséhtisropli-dnahby
substituted alkyl. Step 1 is a step of regi oselective brom nation, wherein
conpound (D b)., fragibedobt asneddby-2hglsaseehwihoghasyln Schenme B-1, Step 2.
Step 2 is a step of cyanation and nay be selected 15 fromeither of the
fol | owi ng t womethandsul ipnAtaehfiddobfonedei ng—t(dgéeehérbutyh-4odi um cyani de,
pot assi um cyani de, zinc cyanide or the |like in a solvent such as
acetonitril e mprbpkynbtriberagihetorltPheaydy —dr bt Ayt echakiydé: in the
presence of a palladi um 82 FPO2-0061-00 5 catal yst and copper (1)
i odi ded The p&lvedpuhriéminpyst 3ndedyang-beoindol-2-yl)-ethanone
tetrakis(triphenylphosghine)palladiun1 bi s(tri phenyl phosphi ne) pal | adi um
di chloride, ofihkdreehécrpyen Arfhold3ofegsrhgtydpperethpxyyanidé-as
explained in Schene B, Step 1. Conpound (D-c)_is _preferably obtained by
method 1). St %ﬁt@%ge’%\hg%épmﬁthﬁ?%a%rﬁbanM6%6%?665*1@) 187 r adi cal
reaction. Conpound d) may be, obt ai ped. heatjng to reflux together with
N br ofosucer TRMGERY oGl e Yerti acar 2L aVaoR- LET FACAREFT BeSar
chl orobenzene, in the presence of azoisobutyronitril.e or benzoyl peroxide.
Srep 4 o a scapboVERE: St echw aside BroERbronleg; *1-PSNERL:
10 butyl-5-(2-hydroxyethylamino) -4-methoxy-phenyl]-2-
(5, 6-diethoxy-7-fluoro-~1l-imino~1, 3-dihydro-isoindol-2-
yl) —ethanone hydrochloride; 1-{3-tert-butyl-5-[(2-
hydroxyethyl)-methylamino] -4-methoxy-phenyl}-2-(5, 6~
diethoxy-7-fluoro-1-imino-1, 3-dihydro-isoindol-2-yl) -

15 ethanone dihydrochloride; 2-{2-[3-tert-butyl-5-(3,4-
dihydroxy-pyrrolidin-1-yl)-4-methoxy-phenyl]-2-oxo-
ethyl}-6-ethoxy-3-imino-2, 3-dihydro-1H-isoindole-5-
carboxylic acid methylamide trifluorocacetate; 1-[3-
tert-butyl-5-(3-hydroxy-4-methoxy-pyrrolidin-1-yl)-4-

20 methoxy-phenyl]-2- (5, 6-diethoxy-7-fluoro-1-imino-1, 3~
dihydro-isoindol-2-yl)-ethanone trifluoroacetate; {3-
tert-butyl-5-[2-(5, 6-diethoxy-7-fluoro-1-imino-1, 3-
dihydro-isoindol-2-yl)-acetyl]-2-methoxy-phenylamino}-
acetonitrile hydrobromide; 1-(3-tert-butyl-4-hydroxy-

25 5-morpholino-phenyl)-2-(5, 6-diethoxy-7-fluoro-1l-imino-

1,3-dihydro~isoindol-2-yl) -ethanone hydrochloride; 1-
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Compound (D-e) may be obtai ned by azide in a dinethylfornmm de sol v~
tenperature while cooling on ice. conmpounds represented by (D-a) to
synt hesi zed by the nethods of the 1 to D4, for exanple. ( S chene
R2 ~ Step 1 R6X HO ~X=Br, 1] reaction with sodium=nt at roomlIn Sc
the (D-c) may be followi ng Schemes D R~ R2 W/ R60 (Dl-a) (D1l-b) This
schene is a synthesis nethod enpl oyed when 83 FP02- 0061-00 the ph
derivative refBesenttetdulty l-Di-[@)khyd -dahlyaroxyelthyilhe amdmmjl-ds, Rl, R2 and

R6 have sane definitions as in Schene D. Step

%ﬁ;@-gﬁ%ﬁ-oo

enol

1 is a step of alkylating

conpound ( D1- apthbxuheheinyldorpddnd-(Detbp xyey -Ifé uooailndthimp—tlhé-sanme
method as in Schene B-1, Step 1. (Scheme D-2) Br Br | / Step ~ ~ /
R60 F [ X=Br, | HiRy@pR-dpoipgod) 2 ) =apetSilepy’irochberdpe;REE -F 3-D2- d) Br

Step 2 ~ /

| ~ Br Step ~terRFRUL¥IBA; (B (R6G-gietBogy20 —£luoro-1-imino-1, 3-

5

10

15

20

25

dihydro-isoindol-2-yl)-acetyl]-2-methoxy-phenyl}-
piperazin-1-yl)-acetonitrile hydrobromide; 2-(2-{3-
tert-butyl-5-[ (2-hydroxyethyl) -methylamino]-4-methoxy-
phenyl}-2-oxo-ethyl)-6-dimethylamino-3-imino-2, 3-
dihydro-1H-isoindole~-5-carboxylic acid methylamide
dihydrochloride; 1-{3-tert-butyl-5-[(3-hydroxypropyl) -
methylamino]-4-methoxy-phenyl}-2-(5, 6-diethoxy-7-
fluoro-l1-imino-1, 3-dihydro-isoindol~2-yl)-ethanone
dihydrochloride; 1-{3-tert-butyl-5-[(2-hydroxyethyl)-
(2-methoxyethyl)-amino]-4-methoxy-phenyl}-2-(5, 6-
diethoxy-7-fluoro-1-imino-1, 3-dihydro-isoindol-2-yl) -
ethanone dihydrochloride; 1-[3-tert-butyl-5-(3-
hydroxy-4-methoxy-pyrrolidin-1-yl)-4-methoxy-phenyl]-
2-{5, 6-diethoxy-7-fluoro-l-imino-1, 3-dihydro-isoindol-
2-yl)-ethanone trifluoroacetate; 1-(3-amino-5-tert-
butyl-4-methoxy-phenyl)-2- (5, 6-diethoxy-7-fluoro-1-
imino-1, 3-dihydro-isoindol-2-yl)-ethanone
hydrobromide; 2-[2-(3-tert-butyl-5-isopropylamino-4-
methoxy-phenyl) -2-oxo-ethyl]-6-ethoxy-3-imino-2, 3-
dihydro-1H-isoindole-5-carboxylic acid methylamide
hydrobromide; 1-[3-(4-acetyl-piperazin-1-yl)-5-tert-

butyl-4-methoxy-phenyl]-2- (5, 6-diethoxy-7-fluoro-1-
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(D2-f) A,N~Br R R60 F (D2-g) This schene is a synthesis method enpl oyed
when 10 15 R4 is fluorine in a conpound represented by (D-a) or (D-b). In
the formulas, A represents optionally substituted al kanoyl, al kyl sul fon
aninocarbonyl or al koxycarbonyl. R7 represents hydrogen, optlonally FP02-0061-00
substituted al kyl or tert-butyloxycarbonyl. R6 has the sane definition as
in Schene D. Step 1 is a step of al kylating the phenol, wherein conpound
(D2-b) may be iabhhai-ned-hy hiyke osde i8dol -ERG2-)0@Ghaddneet hod as in Schene
B-1, Step 1. Step 2 is a step of introducing a nethyl group. Conpound
(D2-c) may behgyirbbesided ; by -1 8acticirar buittyl -& -S(3r-tiygi roxse 4suett hascyi-i t hi um
diisopropylamde in a 5 solvent such as tetrahydrofuran or diethyl ether
for lithiatiopyrirolliowed 1by 1) edetiedhowiyt-phmeiyly I-2i-ddi, de d 1A haxiyl-i7Tre
derivative may al so be synthesized fromconmpound ( D2-c ) . Step 3 is a
step of nitrafilopronhedsinocdnpodit ytdobaodndedy 2y lobeahaadniey t he net hod
described in C.C. Leznoff et al., Can. J. Chem, 73, 435(1995). The

synt he$i s net od floproesptatgs (B23f)teatdb(Dy-lgb-dRevmrdimeShepy-4 to 6 nay
be carried out by the same nmethod as in Scheme B-11. Wen a tert 15

but oxycar bonyPYgrekpdia-doybe ~#nieshegedrasny lirardér itngigtdopy-dr R7 in
conpound (D2- f{ this may be_acconplished by reaction with di-tert-butyl

di carbonate ifh &°§8F@eﬁﬂl§ﬁcﬁ §sdgg¥ééﬁrﬂﬁpﬁéd°ﬁn2rﬁé ) pe&Senesscof

di met hyl am nopyr.i dj ne. s al kox conmpound represented by
(D-c), the syE§H€§P§°W&9ebe goﬁauéﬁéﬁ 6¥Xe§aﬁﬁré5 @ydﬂﬁéhPBVFBMAng Schene

D3 via Uit 800a) hen8rine BOR,HLe0: L8 ALY g1 gL 0T oup.

10 methoxy-phenyl}-piperazin-1-yl)-acetic acid
dihydrochloride; 1-{3-tert-butyl-5-{4-(2-hydroxy-
acetyl) -piperazin-1-yl]-4-methoxy-phenyl}-2-(5, 6-
diethoxy-7-fluoro-l-imino-1,3-dihydro-isoindol-2~yl) -
ethanone hydrobromide; 4-{3-tert-butyl-5-[2-(5,6-

15 diethoxy-7-fluoro-1-imino-1, 3-dihydro-isoindol-2-yl) -
acetyl]-2-methoxy-phenyl}-piperazine-l-carboxylic acid
ethylamide hydrobromide; ethyl (4-{3-tert-butyl-5-[2-
(5,6-diethoxy-7-fluoro-1-imino-1, 3-dihydro-isoindol-2-
yl)-acetyl]-2-methoxy-phenyl}-piperazin-l-yl)-acetate

20 dihydrochloride; 1-{3-tert-butyl-4-methoxy-5-[4-(2-
methoxy-acetyl) -piperazin-1-yl]-phenyl}-2-(5, 6-
diethoxy-7-fluoro-1-imino-1,3-dihydro-isoindol-2-yl) -
ethanone hydrobromide; 1-(4-{3-tert-butyl-5-[2-(5, 6~
diethoxy-7-fluoro-l1-imino-1, 3-dihydro-isoindol-2-yl) -

25 acetyl]-2-methoxy-phenyl}-piperazin-1l-yl)-propan-l-one

hydrobromide; 1-[3-tert-butyl-5-(3-ethoxy-4-hydroxy-
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FP02-0061-00 Rz ~ CN Step 1 --R60 Ra N Step 2 RSX ~ [X=Br,I] OR$ Rz ~ CN / ~
(D3-a) (D3-b) (D3-c) Conpound (D3-a) is a conpound represented hy (D c)[RL

= H which nmay be~'synthesized by the nethod of Schene D.

R8 represents optionally 5 substituted alkyl. Step 1 is a step of

i ntroduci ng a phenolic hydroxyl

In the formylasst 00

group. Compound (D3-a) may be reacted with
a strong base such as lithiumdiisopropylamde in a solvent such as

t et r ahydr of ur ayrao ldidenigt yét) kdrrfedh ok -phtemiyvdt] i@, ( Saréd dikehoxgact-ed with a

trial kyl

borate for introduction of borane. Conmpound (D3-b) nay al so be

obt ai ned by oXildetricod -dgiing -adl, KRalditydrpdricgpémdodr-exivde ~eSthemoe s a step of

al kyl ati on of the phenol,

0 9 R4 (D4-a) (D4-b) OH 86

15 wherein conpound (D3-c) nay be obtained by the
sanme net hod asriifl8chemseBateStled 31.5~C1Sdtearte bDLy 1y IRhydStoeqy-1 N
FP02- 0061-00 This scheme is a synthesis

NaOR9 R

met hod for a ©8RPIdNd2rdpgrdgdnoed —Bethyla)  hekidiyarre pys reiliorl@gdm, using a
2-chl oropyridine derivative as a pyridine derivative for the starting

mat eri &l .

10

15

20

25

| n PARYEeAAn-&sYLlRredh@nrpe hydrochloride; 1-(3,5-di-

tert-butyl-4-hydroxy-phenyl)-2-(3-ethoxy-7-imino-2, 4-

dimethyl-5,7-dihydro-pyrrolo[3,4-blpyridin-6~yl) -
ethanone hydrobromide; 2-[2~(3,5-di-tert-butyl-4-

hydroxy-phenyl)-2-oxo-ethyl]-6~ethoxy-3-imino-2, 3~

dihydro-1lH-isoindole-5-carboxamide hydrobromide; 2-[2-

(8-tert-butyl-4-methyl-3,4-dihydro-2H-

benzo[l,4]loxazin-6-yl)-2-oxo-ethyl]-6-ethoxy-3-imino-

2,3-dihydro-1H-isoindole-5-carboxylic acid methylamide

hydrobromide; 6-[2-(3,5-di-tert-butyl-4-hydroxy-

phenyl)-2-oxo-ethyl]-3-ethoxy-7-imino-6, 7-dihydro-5H-

pyrrolo{3,4-b]lpyridine-2-carboxylic acid methylamide

hydrochloride; 1-(3,5-di-tert-butyl-4-hydroxy-phenyl) -
2-(2-ethyl-7-imino-5, 7-dihydro-pyrrolo[3,4-b]lpyridin-

6-yl)-ethanone hydrobromide; 2-(2-cyclopropyl-7-imino-

5,7-dihydro-pyrrolo{3,4-b]lpyridin-6-yl)-ethanone)-1-

(3,5-di-tert-butyl-4-hydroxy-phenyl) -ethanone

hydrobromide; 2-{2-(8-tert-butyl-3-oxo-3,4-dihydro-2H-
benzo[l,4]oxazin-6-yl)-2-oxo-ethyl]-6-ethoxy-3-imino-
2,3-dihydro-1H-isoindole-5-carboxylic acid methylamide
hydrobromide; and 1-(3-tert-butyl-5-isopropylamino-4-

methoxy-phenyl) -2~ (5, 6-diethoxy-7-fluoro-1-imino-1, 3-
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5 have the sane definitions as in Scheme D. RO represents optionally

substituted alkyl. Step 1 is a step of introducing an al koxy graoup at the

2-position of the pyridine.

sol vent ,

Synt hesis of a conpound represented by (C a)
Schene C, whedehgdXt-isomnticdgényll5eshehoas aypyobdiomédepyrazi ne or

pyrim di ne derivative, may be carried out by the nethods shown in
Producti on ProcessPEotliocEi2nbelrowessBsodoct compProdess fExheSchene E) 87
FP02-0061-00 RZ N~ OPG (E-a) Rs X3=N or CR3 X4=N or CR4 R2 N Step 1 X3, X OH
4 (E-b) R5 O iRZeNtisnepng8 Xa3lXsN8hgreefdyilRé RBwWNDbSt dgsZribed.Ns 4 (E-c)
R5 Ry NCN Step 4 Xs,X Ns 4

10

15

20

Various processes are possible for production of the
compounds of the invention represented by the general
formula (I) above and their salts, and the synthesis
may be carried out by ordinary organic synthesis
methods. The following representative production
processes will now be presented.

[Representative production processes]

Compounds represented by the general formulas
(Al-c) and (Al-c'), which are aromatic or
heterocaromatic ring-fused cyclic amidines, may be
synthesized from (Al-a) and (Al-b) by the methods
described later.
<Production Process A>

A process of synthesizing the aromatic or
hetercaromatic ring-fused cyclic amidine compounds
(Al-c¢) and (Al-c¢'), and compound (A3-b), imino-

protected compound (Al-c).

(Scheme A-1)
NHZ NH-HX5 . NH-HX5.
XA N Stent 25 X5 Step2  x, s
2 ] N oo N
)l<|3 _ N + X/Y —— xg, P —— X3'X ; _>—Ar'
X o) X, Ar 4 ,
s Ry O Rs ©
(A1-b) ,
(A1-a) X=Br or CI (A1-0) (A1)
X5=Cl- Br- CF3C02- X1'=N or CR1'X2'=N or CR2,

X1=N or CR1, X2=N or CR2, X3'=N or CR3',X4'=N or CR4'
X3=N or CR3, X4=N or CR4 X§&'=Cl-,Br-,CF3CO2-

This scheme is a method of synthesizing (Al-c)
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Conmpound (D4-b) nay be obtained using a

al koxi de prepared using 10 sodi um hydride in the correspondi ng al coh
enpl oying conditions fromreflux to 120C with a seal ed tube.
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(E-e) Rs PG Protecting G oup This schene is a synthesis nethod for a
pyridine 5 10 derivative (E-e). In the fornulas, R2 represents hydrogen,

hal ogeno, optionally substituted al kyl, cycloal kyl, optionally subst] ﬁuted
al kyl am nocar bonyl, carboxyl, al koxycarbonyl, optionally substituted# 02-0061-00
carbanoyl, an optionally substituted aromatic heterocyclic group or an
optionally substituted nonaromatic heterocyclic group. R3 represents

hydr ogen, car oxpl (AdFkOoxgodr Hahyb) bpt tbrallkeyghsdbstiesatretiedl Ryplter.
optionally substituted al koxy, optionally substituted al kyl am nocar bonyl or
carbanoyl. R4 and RB ktbpr ésentlhydr Ageandr Agpt heneal kthessbsei t ut ed al kyl .
Step 1 is a step of renoving the silyl group 15 serving as the

hydr oxyl - pr ot defiingtgpoupsi AraivohpeusdmpepndsenepdesgntEdapy This may be
acconpl i shed by reaction with tetrabutyl ammoni um fl uoride or

tris(di met hyl aprmglsul(fonidntdrinudr ot RlneRRy| BBl i B4t endnRa, t endahydr of ur an
sol vent either at room 88 FP02-0061-00 tenperature or while cooling on
ice. The tetrBburyRarmoRPim RElorndeRAnyagPsdebéngdedni RreAucEdpResence of
acetic acid in order to trap the generated anions. 5 Step 2 is a step of

azi dati on, thF@FﬁséoﬁpeﬂHEr@E-c) may be obtalned by sel ecting either the
nmet hod descrlbed in A'S, Thonpson et al . Chem, 58, 5886(1993), or
by a two-step proc§§§plﬁvavPn@oPEééPgoﬁeﬁFFﬁOﬁegﬁFwéﬁPoFPHBOPﬁdé sol vent

h 10 d th bas h t t hyl
o synt hesi ze (B nBLyFaRe (57 Bht or FABSORBI GadaChy “Adabts BRCA PRoS0d: um
of the pyri di hESHs® “C?ogéfﬁpaﬁ%gy%%ﬁégﬁ? 2eng) B bRnBpPhfReabn, T

OX'daiRO” “S'ﬁgmétﬂ§g?8kﬂaﬁ988 aég@%SH%? rbSHZQEEORSEdok”tﬁeSO'Ve”t such

as di chl orone bdu cin cyano group. Conpound

3 Qg thom g ”%%%%i%ﬁ%3“‘?%Eh%ﬁ%gﬁp%?ggswE%ggééé&g grof Wi Hie

room temperature to reflux temperature. As an
alternative method, (Al-a) may be reacted with sodium
hydride in a solvent such as tetrahydrofuran or
15 dimethylformamide and then reacted with (Al-b) at room
temperature or while cooling on ice to obtain a salt
free form of (Al-c¢), which may then be treated with
any of various acids. Preferably, it is reacted with
a 5 N hydrogen chloride or 5 N hydrogenbromide acetic
20 acid solution in an organic solvent to yield (Al-c) as
an ammonium salt.
Step 2 is a step of partial structural
modification after Step 1 to yield compound (Al-c').
In this step, in cases where (Al-c) contains a tert-
25 butyl group as the protecting group of carboxyl or a

tert-butyloxycarbonyl group as the protecting group of
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RZ ~N~ Step ~ R2~N~ Step” RZ Nw X3' X4 Xs. ~ H R6MgX X4 ~ I XBr, Cl] X3' X4 OH
(El-a) OH (El-b) O (El-c) R RZ N\w RZ N~ R2 N (El-b) Stepi ~ Steps ~ Step 5
X3.~ Xg,~ OH --~ X3,~ OH (E1-d) ~ (El-e) ~OH (E1-7 OPG Step 6 R2~N~ St e
7 RZ~N~ CN RZ N\ CN Step 8 X3, X4 Ns X3, X Ns -"~ X3. ~N3R7XX4(E1-§NO 1-00

(El-h) OH ~X'Br,l] E1-i ~OR ( ) 7 This schene is a synthesis nethod for 5
i ntroduction of the substituent R5 in a conpound represented by (E-b). In
t he formul as, aRdnoasrt e isendh ydefogernt,i adepras tar tSchenes Ecdmpldmhesent s
| ower al kyl and R7 represents hydrogen or optionally substituted al kyl .

Step 1 is a steprefhcoiodatiidh &f N heydrpdreax yh 106 igleoum @ canyeowirnd (EL- a) .
Conmpound (E1-b) nmay be obtained by heating to reflux together with
manganese di osiod&entsistghc isoredharlmegs tiafe <ol vemxanst,episdnigs a step of

i ntroduci ng an al kyl group, 15 wherein a conpound represented by (El-c) may
be obt ai ned b;trrl§éé1pif@ﬁc\@|ttll¢ acdd, gridr aecesgemy idilatdalovertthsuch as
tetrahydrofuran or dieth et her under conditions fron1free2|ng to room

t emper &t ure. Alﬁﬁépé‘ﬁ?mﬁﬁ e gitouy ieEL f(Ploc 'dl-ko et PL-gdoup (Elj) may
al so be introduced. 90 FPO2- 0061-00 Step 3 is a step of introducing

met hyl ene i nt GOBSAPBENAT( BLX), Sffrérei ﬁle@(’i#ﬁ@uﬁd’ ceflex #ay B€ obtai ned by
Wttig reaction u5|n yl.i de prepared fronlneth{ltrlphenylphosphonlum

br oni de and SaEGPVPP HF&WF“SF@%CEHF§a§e§t@Hdﬁp cHilkydcoRFist 8% of conpound

(£ 9); Pmpoyrd, LELsl 1y e bt ned byl sectl o ubh a gatel ytic arount
N 10 nEthylnDhBh0|NR? N'Oébg%alns tetrahydropyranyl, methoxymethyl
10 or trialkylsilyl as a hydroxyl-protecting group, it
may be deprotected by using 5 N hydrogen chloride in a
water-containing organic solvent such as ethyl acetate
and dioxane, trifluoroacetic acid or dilute hydrogen
chloride in a solvent such as tetrahydrofuran and an
15 alcohol, to yield (Al-c'). When (Al-c) contains
benzyl as the protecting group for hydroxyl or
éarboxyl, or when it contains a double bond, the
deprotecting reaction or conversion to a saturated
compound may be accomplished by hydrogenation in a
20 solvent such as ethyl acetate or an alcohol, in the
presence of a metal catalyst such as palladium
hydroxide, to yield (Al-c¢'). When (Al-c) has carboxyl,
it may be converted to an ester under acidic alcohol
conditions or to an amide derivative under condensing

25 conditions to yield (Al-¢'). When (Al-¢) has cyano,

it may be converted to a carboxylic acid or
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Step 5 is a step of protecting the hydroxyl group with a silyl group. For a
tert-butyldimethylsilyl group, reaction may be conducted with tert
butyl di net hyl silyl chloride in a solvent such as 15 dichl oronethane,_in t
presence of triethylam ne and di nmet hyl am nopyri di ne, or for |ntroducFE%h0Qﬁ100
a tertbutyl di phenylsilyl group, reaction may be conducted with

tent - but yl di phenylsilyl chloride in dinethylfornmam de, in the presence of

i m dazol e, tocabbygkehddeonpdemdhi/Biol)ziGonpondd tiBhsf fomgyelhel daiverted to-
conpound (E1l-g) by the conversion nethod of Steps 2 to 4 of Schenme E. Step
7 is a step ot'henoving the silyl group serving as the hydroxyl-protecting
group, wherein , 25 conpound (El-h) may be obtained by simlarly to Schene
E, Step 1. An(8ckgheghodp or al koxycarbonyl met hyl 91 FP0O2- 0061- 00 group
may al so be introduced into conmpound (E1-h). Step 8 is a step of

al kyl ati on. Cogpg €kl-i) 5 nmay be obtained by reactiHdxsW th sodi um
hydride in a | velit such as dlnethylfor g\de 0f. % e ahydrofuran fol | owed
by reaction wth al kyl h@l‘dé6 'oductT on Prgbe S > (Schene E-2) O

Ry NRy N CN RNFCN'St~p 1| ~ ~ Step 2 ~ ®x$tep 3)R»/ R3/ ---~ R3
/| ~R3/ Ry OPG Ry ORG Rqg OH Rqg N® (E2_a) (E2_b) (E2_ & QE2 d) R3 R3 Rz CN

Step 5 Rz CN (E2-4] §feps N~~1\ N/ [RA=H PG Protecting Goup (E2-e)
OPG (E2-f) N3 This schene is a synthesis nmethod for the 10 pyri di ne
derivatives (E2-®-aand (E2-f). ®Rbthe fornulas, R2, K¥%nd R4 have the same
definitions as in Schene E

X6=CH2 or N X5=Cl-,Br-,CF3CO2-
R5=H
5 This scheme is a method synthesizing compound
(Al-c) from compounds (A2-a) and (A2-b). The compound

represented by (A2-a) is one of the intermediates
shown in P:oduction Processes B to H, or a compound
which can be easily converted from one of the

10 intermediates.

In the formulas, Ar has the same definition as Ar
in the compound represented by formula (I} in claim 1.
X1, X2, X3 and X4 have the same definitions as X1, X2,
X3 and X4 in Scheme A-1,.

15 Step 1 is a reaction for alkylation of the amino
group and subsequent ring closure of the secondary
amine produced thereby, in an one-pot synthesis. The
both compounds are reacted in a dimethylformamide
solvent from room temperature to 100°C. However, when

20 the compound represented by (A2-b) 1is an amine salt,

the reaction is conducted in the presence of 1,8-

56



Step 1 is a step of introducing a nitrile group, 15 wherein conpound (E2-Db)
may be obtai ned by the nmethod shown in Schenme E, Step 4. Step 2.is a step
of renoving the silyl protecting 20 group, wherein conpound (E2-c) be
obtai ned by the nethod shown in Schene E, Step 1. Particularly prefgfg%ho@QLoo
a nmethod of reacting tris(dinethylamno)sulfoniumdifluorotrinethylsilicate
92 FPO2- 0061-00 in the presence of acetic acid. Step 3 is a step of

azi dati on, wheéiezabdonpdorid .@ER-]dndeay 7benebt ai ned by the nethod of Schene
E, Step 2. A compound (E2-a) wherein R4 = H may be utilized 5 to synthesize
a pyridine derlBecatmeeAwérein X3 is nitrogen in a conpound represented by
(Ca) of Schene C. Step 4 is a step of nitrilation at the 4-position of the
pyridi ne N-oxide, whern@imx,conpound (E2-e) may 10 be synt\re§Pzed by

O0- net hyl ati on vwgﬂw di gret hyl sul furic acid w thout @“solv nt, followed by
reaction withxgot rym cyani de i n afet hanol / wagerspi-xed sol vent. Conpound
(E2-e) may al o be|con ed to conpeura=(E2f) Hy th of Schene E- 2,
; Al Nt er ropshz&tses rep by t gener al
formul as in Schéeres E\to 2 may al $&3-He synt hesi Zdd by\t he t hods shown
in the following Schefs B-3 to E-21. Synthesis of an R®50r°R3

di substituted derivative may be acconplished by 20 introduction of a
functional group bémg%tho nmet al ati on of conpound (E3-a).(ABkre, any of

ne

conpounds (E3-c) toO (E3-e) may 1Seq 8s e Rends repre (E3-a),
and they may be synthesi zed by metlhods of Schenes$%§%§$%&§@%g%elOML 25
(Scheme” E-3) 93  FP02- 006 ;@€ N CE3-a) PG R7~ NHODGNR/ 3

(A3-a)

This scheme is a method of protecting the imino
5 group of compound (Al-c). In the formulas, Ar has the
same definition as Ar in the compound represented by
formula (I) in claim 1. X1, X2, X3, X4 and R5 have
the same definitions as X1, X2, X3, X4 and RS in
Scheme A-1. R represents optionally substituted alkyl
10 or alkenyl, and R6 represents alkyl.

Step 1 1s a reaction for introduction of a
substituent at the imino group. An alkyl
chlorocarbonate or a carbonate having nitrophenol as a
leaving group (A3-a), is reacted therewith by reaction

15 in a two-layer system using a base such as a 1 N
aqueous sodium hydroxide solution or saturated
bicarbonate water, in a solvent such as
tetrahydrofuran, to yield (A3-Db).

(Scheme A-4)
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(E3-b) OPG (E3-c) OPG (Schene E-4) C N~/ (E3-d) OPG ODG ortho-Directing

G oup PG Protecting Goup RO N~ (E3-e) OPG 0 Br N~ OHC N~ HOZC.N~ R~_N N~
Step 1 ~/ Step 2 ~/ Stepi RO E4-c) 1 R7TRONH (E4-d) OPG (E4-a) CPC;ééﬁE&ﬁé
pPG ( OPG These schenes are synthesis nethods for 2 5 substituted p e 1-00

derivatives (E3-c), (E3-d), (E3 e) and (E4-d). In the f
RO represent hydrogen or optionally substituted al kyl.
converting the brono group to 10 15 a for n§tepgt oup
synt hesi zed b he Mkt hod_de¥cri bed ™ J. W_El | i ngboe
Chem, 37, 542(1994). ConBbund (E4lb) may be obtai ned
exchange lithiation using butyllithiumat -78Cin a

tetrahydrofuran or diethyl ether, followed by react%on

ornmul as, R7, R8 and
Step 1 is a step of
ound (E4-a)

t al., J. Med.

y hal ogen- net al

vent such as

WX=T| or Br

N-f or nyl mor phol i ne or dinethylfornmam de. Step 2 is a step of converting
conmpound ( E4- b)(Adeal car HéWyD) ¢ aciAd-@ly oxi dation. (Bdound (E4-c) may be

obt ai ned by reaction with sodium hypochlorite as an 94

FP0O2- 0061 -00 5

10 oxi di zi ng agent Thisr §6hrRenpér &t BeELPd &ft ¥pbhesAdingate’ni xed sol vent

in the presence_of sodium di hydro enEhosghate and 2- net
peroxi de scavBAgerengripeshpaogestigplspt

¥PdAFPERSeRhEFe

h%I-Z-butene as a
¥ dbApBind (E4- d)

be obtained sipilarly to Schege B.10, Step 4. d (E3-¢) i
Compound (E4- 47 SREFBSRS'L' BrofndidorhoulBTTEY- 6F I(RAGH i s 1Btk ed to
the fipal target d bstituted, derivati f d (E-

i n Schéme £ By BRUARGL Rbn B oEBBS SRHS( SERGHE E08) 61 R SPop™t R p | COZR

compound represented by formula (I) in claim 1.

Step 1 is carried out by the following 3 methods

corresponding to the starting compounds (Ad-a), (Ad-b)

and (Ad-c), respectively.

10 (1) Compound (Ad-a) may be treated with a

halogenating reagent in the presence of an appropriate

solvent to yield (Al-b). Preferably, (Ad-

a) is

continuously treated with tert-butyldimethylsilyl

trifluoromethanesulfonate, N-bromosuccinimide or N-

15 chlorosuccinimide in tetrahydrofuran in the presence

of triethylamine, to yield (Al-b). More preferably,

(Ad-a) 1s treated with tetrabutylammonium

tribromide

in a solvent mixture of dichloromethane and methanol

or in acetic acid to yield (Al-b).

20 (2) After introducing ethanolether as a methyl

ketone equivalent at the bromide position

Stille coupling in an appropriate solvent,

of (R4-b) by

the

resulting compound may be treated with a halogenating
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(E5-a) RIO=Hor G C NRo/ OH (E5-b) G N Step 2 Ro/ (E5-c) OPG This
schene is a synthesis nethod for a 2 15 chl oropyridine derivative (E5-c).
In the formulas, R represents |lower alkyl. Step 1 is a step of synthesizin
an al cohol by 20 reduction of a conmercially avail able ester (E5-a).FH¢kpo -00
reducti on may be acconplished using sodi um borohydride in an al cohol
sol vent under conditions fromroomtenperature to reflux. Step 2 is a step
of protectingrehgehydtoxyliegdoypl-bw.t hPaesielrpblgr oupé-whedei n conpound
(E5-c) may be obtained simlarly to Scheme E-1, Step 5. Conpound 95
FP02- 0061- 00 bré&Bed)wiishcompbuhgl(E5ethowerieyRl@in,H, and conpound ( E5-c)
itself is converted to the final target conpound as a nonosubstituted
derivative of teonpbuadteEphpnyhpBohphénE) pby lrdétucendncesdtmss A, (Schene
E-6) C| NR80 NRBO M \ Step 1\ Step 2 -~/ / NaORB / COzR COzR
(E5- a) [ RLO=H] flEerbye( E6- EplaRNRSOrNL, $rdpodape: Photecheagitgoapd( E3-e) OPG
This scheme is a synthesis nethod for a 2 10 aIkoxyEyridine derivative
(E3-e)5 In thethgtniliagl RthAy RS iepredeaedeptnenihkel babsgenatéanal kyl .
Step 1 is a step of lntroducing an al koxy group, wherein conpound (E6-Db)
may be obtai né8 SpRFEEAI guFowsEReNePEPROSYEEpniMide or N-
chlorosuccinimide to yield (Al-b). Alternatively,
introduction of ethyl vinyl ether at the bromide
position of (A4-b) may be followed by treatment with
10 preferably 5 N hydrochloric acid-acetone under
appropriate acidic conditions to yield (A4-a).
(3) Compound (Ad-c) may be treated with a Lewis
acid catalyst and Friedel-Crafts acylating reagent in
an appropriate solvent to directly yield (Al-b).
15 Preferably, (Ad-c) is treated with bromoacetyl
chloride or chloroacetyl chloride in dichloromethane
in the presence of aluminum chloride to yield (Al-b).
An aromatic or heterocaromatic ring-fused amidine
represented by (Al-a) may be synthesized by either
20 Production Process B or C below. Production Process B
is a process utilizing a regioselective reduction
reaction on a phthalonitrile derivative.
<Production Process B>
A process for synthesis of an aromatic or

25 hetercaromatic ring-fused amidine represented by (Al-

a) as the starting material for Scheme A-1 of
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Step 2 is a step of reduction of the ester. 15 Conpound (E6-c) may be
obt ai ned by reaction with lithiumalum numhydride in a solvent_such as
tetrahydrofuran while cooling on ice. Step 3 is a step of protecting_the
hydroxyl group 20 with a silyl group, wherein conpound (E3-e) nay b%qm2006L00
obtained simlarly to Schene E-1, Step 5. Compound (E3-e) itself may be
utilized as a nonosubstituted derivative of conpound (E-a) in Schene E. 96
FP02- 0061- 00 Phedfietliow Rgocesa Ret hedlobihgt sodugingedebstiveuent R3 in
conpound (E3-a). (Schenme E-7) ODG N~ ODG N~ ODG N ODG N Stepi ~ Step 2 1 ~
Step 3/ ~i /redtition tehctE8napnORCGOLERabPOPGrRlEXdRri@aEEVec)

OPGE(X-Br,lI] (E7-d) OPG ODG N ODG N ODG N Step 41 \ St~ | \ Step 6 (E7-b)
~H/ R12 | ~(RcheR&2RpyX R13X ~2 O (E7-e) OPH X=CLBr] OH (E7-f) OPG

[X Br,I] OR-~E7_g) OPG or NaBH4 RL4RISNH (E7-h) Sty CDG Ny

Step 9 ODG N~ O~ | HO~/ ~ R N4 ~/ 15 O1BPG BorG (B h) N2~-i) O
(E7-J) OPG PGR:P Bri 9, CROUPAS ths scie - g
substituent intfodu tiSE i :

formul as, R11 g epre onal |y S48
and R15 represgnt hydrogen or

represents hy8fogeh or | owef® al ¥4l ,“Mnd R14 €
10 optionally substituted alkyl, Step 1 is a step of ortho-Tithiation
utilizing an CEEi@Phternediate(%ﬁ7-b) may be o%fgined in si&d by using
phenyllithiumin a tetrahydrofuran solvent, in the presence of 1)
butyil'ithi um as®™@®&% and 2) a 15 catal ytic amount of diisopropyl am ne.
Conpoufid (E7-b) nmayhikeachemeeast edmathbdany efnthesdasngl ectrophilic
benzamidine derivatives (B-c) and (B-d) from compound
(B-a). The definition of X4 in the formulas is the
same as X4 in Scheme A-1 of Production Process A. Rl
and R4 represent hydrogen, halogeno, optionally
10 substituted alkyl or optionally substituted alkoxy.
R2 and R3 represent hydrogen, halogeno, optionally
substituted alkyl, optionally substituted alkenyl,
optionally substituted alkoxy, optionally substituted
amino, optionally substituted carboxyl, optionally
15 substituted aminocarbonyl, optionally substituted
aminosulfonyl, optionally substituted sulfonylamino or
optionally substituted alkanoylamino.
Step 1 is a reaction for introduction of a cyano
group. Compound (B-b) may be obtained by heating
20 compound (B-a) and copper (I) cyanide at 140-160°C in
a solvent such as dimethylformamide, dimethylsulfoxide,

N-methylpiperidone or hexamethylphosphoramide or a

mixture thereof.
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reagents for introduction of substituents. 97 FP02-0061-00 Step 2 is a
step of introducing a hydroxyl group. Conpound (E7-c) may be obtai ned by
reaction of conpound (E7-b) with trinmethyl borate, followed by OXidat%éﬁh
usi ng al kal i ne aqueous hydrogen peroxide. 5 Step 3 is a step of alky -80p1-00
of the phenolic hydroxyl group, wherein conmpound (E7-d) nay be obtained by
the nmethod of Schenme B-1, Step 1. Step 4 is a step of introducing a fornyl
group. Conpound (E?tep Amyshe gkesitied by regdvisedesitile cedpodridn( E7- b)

wi th dimethyl formam de or. N fornylnorpholine at -70C. Step 5 is a step of
al kyl ation an@fré8ubli 6nct subpraNedtzaiay slloshsle CE7the. rAstdiiognd
wherein R12 is al kyl be synthesized by reaction with a 15 Gignard
reagent in teﬁmaﬁ?dﬁ@fG¥§n5Y§ﬁGmredG@ﬁléﬁawﬁé@nRygndsth@@ﬁo@@w gy be
acconpl i shed using sodi um borohydride in an al cohol solvent. Step 6 is a
step of al kyl aelL6frter £reTh{EdeoX Pl lgndng, 4whepeisn édnﬁd@ﬁ@g@Eﬁt@Pnrmy be
obt ai ned by the 20 nmethod of Schene B-6, Step 3. Wien R13 is a

t et r ahydr opyr 8RFFELPAPRSERGUB Wﬁﬁﬁéd&&&?%¥§%a%%996ﬁﬁ|Hk?§ﬁ%%m<”%6#bound
(E7-g) [R13 = THP]. may be_ obtai ned ﬁ reaction with di hydropyran in a

sol vent such B$2df BHWOFBEQPﬁaﬁé géitng éu@aF&FPPPCl&nﬁuﬁPlHFn% stich

t ol uenesul fonic a horsul fonic aci.d as t car hoxyl ester

d
or carboxani d&% g?ghﬁlﬁéﬁegnES 88 anFﬁéfogﬁéloéoab@lﬁ%PFSdﬁﬁgaeo tep 7 is a
step of introdycing a,Lert Bytexyganbeayl 9rgur, Goapoynd, (E7-h) may be

obt ai ned
reduction by reaction with diisobutyl aluminum hydride,

10 lithium aluminum hydride or the like on ice or at room
temperature in a solvent such as tetrahydrofuran or
diethyl ether, 3) reaction with sodium borohydride in
the presence of trifluoroacetic acid, 4) reaction with
sodium borohydride in the presence of cobalt chloride

15 or the like. Compound (B-d) is also obtained as a
result of the substitution on (B-b), but it may be
separated and purified by silica gel column
chromatography, and both isomers may be used for the
reaction represented by Scheme A-1. When a

20 benzylamine derivative is obtained which does not
undergo ring closure under reducing reaction
conditions, it may be adsorbed onto silica gel and
allowed to stand at room temperature from 3 hours to 1
day to yield a cyclic amidine (Al-a).

25 Compound (B-a) and (B-b) above may also be

purchased, or optionally synthesized by any of the
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by reaction of conpound (E7-b) with di-tert-butyl 5 dicarbonate at -70C.

Step 8 is a step of renpving the tert-butyl group. Conpound (E7-i) may be
obtai ned by dissolution in trifluoroacetic acid diluted with an organic

sol vent such as dichl oromethane, and reaction at room 10 tenperatur eFP@r%Qﬁl -00
9 is a step of am dation, wherein conpound (E7-j) may be obtai ned by the

nmet hod descri bed in Schene B-10, Step 4. Conpound (E8-a), a conpound
represent ed byetk3ddb) fibmwSeheme Bré GBOGSichentd @-lde deawyr e d dalenied in

t he manner shown in Schene E-8 below. ( S chene E- 8 ) 99 FPO2- 0061 - 00 CI

N~ 1 Step 1 R3S¢hk8ma)BePG ( E8-b) o' I+ C | N Step 2 R3/ RL6R1L7N H

(E8-b) OPGR16 O ,N N~ R~7 R3 / (E8- c) CPG CsStep ~ Ar N+ 2 \ Ar2SnBu3 R3 /

(E8-d) OPG C N~CNFN~CNStep4Step F(E8-b) --~ | ~ R3 (E8-e)
OPG (E8-1] OPG R-8 (E8-Db) Ste@@or 41-~ / (E4- ahsb\l " RigMX (E8-Qg)
OPG PG Protec %ﬁj Stepl Step2

RS5X

[X=Br,I]
(B1-a) (B1-b) (B1-c)

This scheme is a general synthesis method for a
5 fluorocatechol derivative. 1In the formulas, RS5
represents an optionaily substituted alkyl or
cycloalkyl.
Step 1 is a method for alkylation of the two
hydroxyl groups of (Bl-a). Compound (Bl-b) may be

10 obtained by reaction with an alkyl halide in a solvent
such as dimethylformamide, acetonitrile or acetone in
the presence of an inorganic base such as potassium
carbonate or cesium carbonate, at a temperature from
room temperature to reflux temperature.

15 Step 2 is a step of regioselective dibromination.
Compound (Bl-c) may be obtained by a method of
reaction with bromine or N-bromosuccinimide in a
solvent such as an alcohol or acetonitrile, either
while cooling on ice or at rdom temperature, or by a

20 method of reaction with bromine in an acetic acid
solvent in the presence of sodium acetate, from room
temperature to 80°C.

Conversion of an alkyl group of compound (Bl-c)
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This schene is a synthesis nmethod for conmpounds 5 (E8-c) , (E8-d) , (E8-f)

and (E8-g) . In the fornulas, R3 has the sane definition as in Schene

(E3-b). R16, R17 and R18 represent optionally substituted al kyl or

optionally substituted cycloal kyl, and R16 and R17 may optionally f o H220061-00
ring together with the N. Ar2 represents an aromati c heterocyclic group.

Step 1 is a step of oxidation of the pyridine 10 nitrogen atom wherein
conmpound ( E8-bhpynay becohpdisbddbpyt hbenEbiddwahgSoeeiredE, Step 3. Step 2

is a step of introducing an am no group by ' substitution. Conpound (E8-c)

may be obt ai nédchygmeeBetion in an al cohol solvent in the presence of an 100
FPO2- 0061- 00 am ne, under conditions fromroomtenperature tq reflux. Step

3 is a step of intrgducing a heteroaronmfitic ring by Stille reaction.
Compound (E8-g) may |be 5_obtai ned py heatinggto refl uxrim & ;
reagent in a S® R tpl uene™pT Xt"ene,step2t he pr ey y of a
pal | adi um cat al ys e pal m cat g i s preferably
tetrakis(triphe s\gle%ge ne)pall LG A~gyrReX ne SriorSubst tosed
derivative na 5§Iso be sbnthe5|ze py the foll oBG net hod. Step 4 is a
step of nitrilation in the sane manner as Schene E, Step 4, to yield
conmpound (E8-e). Sgely 5 is a step of r@humtive rennval of tﬁm¢$5 chl oro
group. Compound (E8-f) nay be obtained by heating to reflux in an
ac~tonitrile sol veffhisnsthempr éseacmebhod falkl aghtthesasabfst and ammoni um
formate. The palladiumcatalyst is preferably

tetrakbs(triphiéngkphasphnné) gariudrare ARZabkyWighodpf2eresay al so be

i ntroduced at the pyridine 5-position. Step 6 is a step of al kylation.
Conpound (E~8S§Psﬁh¥u§@tébtaﬂﬁeéhﬁyfpéﬁéﬂﬁén BP prd-Bf 8RChE4-a: R3 = H)
with a Gignard reagent in a solvent such as tetrahydrofuran or diethyl
ether, in therBPESEARE BF apﬁsoﬁﬁékglSEQF5P§§FeGnéé¥Yéoﬁéltlons from
freezing to roomtepperature. The nickel catalyst is preferably [1,2 101
FP02- 0061- 00 BYStaRp @hylphosphlno)ferrocenyl]nlckel(ll) chloride, but

th bi dent at | d
oo Thonyt phasonBhesrlolg &' 4205 B¥c0eialuale RRORRYcoEnaRnakYA

ConpoHBd represented Bgmgound (B2-a) may be obtained by reaction

with two equivalents of aluminum chloride in
dichloromethane, from freezing to room temperature.
Step 2 is a step of alkylation, where compound
(B2-b) may be obtained similarly to Step 1 of Scheme
15 B-1.
Hydroxyl may then be reductively removed from
compound (B2-a).

(Scheme B-3)
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5 a) may al so be converted. Here, conpounds represented by (E9-a) include
conmpounds represented by (E7-g) wherein R13 is a THP group, and_conpounds

represent ed

by (E7-g) [R13 = THP] which have been subjected to a conversion

shown in Scheme E-8. 10 (Scheme E-9) R-8 N~ Rla’ N~ Rt8 N Step 1 | -8061-00
R-2 | - Rz | = R-2 1] OTHP OPG - | (E9-a) OH (ES-b) CPG s (EO-c) PG R8
N~ R~-8 N~ Ste~ Step 4 R-2 | ~Rl2/ - ~ Acl - | NHZ OPG NHA OPG (E9-d)

(E9-e) PG.Protectl

definitions

(E9-b) may be obtained by reaction

a catalytic

of azidation of the hydroxyl group, mheﬁ@ﬂﬁaéo

simlarly to Scheng, E, §E§8TE9_§)gg%§tbgdag§Eeg QBC%EOEOBEEEHS azi de

group, 10 wher ei n conpoun (
as in Schene QEBSﬁﬁpf}omSESﬁgéﬁhg ?Bgtgf OfIhnEBQdESkHHéQ supstituent at

t he am no group

Schene B-11,
wherein the
5
10
15
20

g C}oup ThIS dchenme is a synFhesis met hod ﬁor conmpound

(E9-e) havi ngReP ug@g1 .\J @up,, Lmaherf gerul as, A has tle same
definition as in R1 starreﬁﬁﬁinit asin
Scheme E-7. RR& r pr§§ents mﬁ) Ar2cN hydr ggenms~Optjonal hst fut ed

al koxy or optiondPt3y substit ut ed @WELNO (mhere|a3 18 and k%ﬁ “‘he sane
as in Schene E-8). 102 FPO2- 0061 00 Step 1 is a step of

removi ng the THP group serving as t hydr oxyl - protecting group. Conpound
an_&b.ephol solvent in the presence of

anount of p 5 tol uenesul onNc a0|£%gs an acid. Step 2 is a step

aln e Sa

erelrn co may be obtai ne

is a carboxam de derivative, the
cycloalkyl.

Step 1 is a step of removal of alkyl of the
compound represented by (B3-a), which may be
synthesized by the method of Scheme B-1. Compound
(B3-b) may then be obtained similarly to Step 1 of
Scheme B-2.

Step 2 is a step of conversion of hydroxyl to a
trifluoromethanesulfonate (triflate). Compound (B3-c)
may be obtained by reaction with
trifluoromethanesulfonic anhydride in a solvent such
as dichloromethane in the presence of a base such as
triethylamine or pyridine, or by reaction with
compound (B3-e) in the presence of triethylamine or
dimethylaminopyridine.

Step 3 is a reaction for reductive removal of the
triflate. It may be carried out by heated reaction
with a palladium catalyst in dimethylformamide in the

presence of formic acid and tributylamine. The
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reaction is preferably foll owed by protection of the am de hydrogen with a
Boc group in the manner shown bel ow. 20 (Schene E-10) O R~~N N Step 1 R7wWN
~N~ (E10-a) PG (E10-b) OPG PG Protecting Goup This schene is a syn%£e5|s
met hod for conpound 103  FP02-0061-00 5 10 15 (E10-b). In the for nuf&&2-0¢&-00
and R7 have the same definitions as in Schene E-3. Step 1 is a step of
introducing a Boc group at the am de nitrogen atomas a protecting group.
Conpound ( E1O0ph) laely ulne calriadiyséd usedr eagt ben with ditert-butyl Bicarbonate
in a solvent such as acetonitrile in the presence of dinethylam nopyridine.
A conmpound r ephedémtiptieny lpBoaphiine$pladin diumkigchilio rR2iel, s asubhiet ut ed

nmet hyl or al kyl, may be synthesized by the follow ng nethod. (Schene E-11)
OH ORZo N StepethNdRis preferRbdy 1ROXd sRbRI itdtBon WithEal-a) Ra OPG
(El1l-b) RA OPG Step 2 CIl NNRs ~ ~ Step 3 Rs/ ~/ RB ~~ R3 R4 OPG
(E11-d) R4 OPBigentagp PEIRNGt 6EChngsGhdpp eTlilphoskpainops opagenfesi s

nmet hod for (E11l-b) and (El11-d). In the fornulas, R19 represents optionally
substi But ed altkgl lékeaycl oal kyl . R20 represents optional |y substit uted

al kyl. R3 and R4 have the sanme 104

(Scheme B-4)
R7O Br
Di Step1_ :Cl: Step2 D:
R7X  R;0 Br
[X=Br,1]
(B4-a) (B4-b) (B4-c)

This scheme is a method for synthesis of a

catechol derivative from a commercially available
10 compound (B4-a). In the formulas, R7 represents an
optionally substituted alkyl or cycloalkyl group.

Step 1 is a dealkylation step. Compound (B4-a)
may be reacted with boron tribromide in a solvent such
as dichloromethane to yield (B4-b).

15 Step 2 is an alkylation step. Compound (B4-c)

may be obtained similarly to Step 1 of Scheme B-1.

(Scheme B-4')
HO Br
HO Br /[ :C[
Br
(B4-b) (B4-d) (B4-e)

This scheme is a method for synthesis of cyclic
20 catechol derivatives (B4-d) and (B4-e). In the
formulas, R represents hydrogen, alkyl or

alkyloxycarbonyl. R’ represents alkyl optionally
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FP0O2- 0061-00 definitions as in Schene E. Step 1 is a step of alkylation of

t he hydroxyl 5 group of conpound (Ell-a), corresponding to conpqound (E12-d)
or (E12-f) which may be synthesized by the nethod shown in Schene E- ﬁg

bel ow, to yield conpound (E11-b) by the nethod of Schene B-6, Step 3. Q%@Qploo
2 is a step of converting the hydroxyl group 10 to a chloro group. Conpound
(E11l-c) may be obtained by reaction with thionyl chloride in a solvent such
as di chl or oneshbséidutedomitémpydabuyd, ofrolalldwed .by treat nent under basic
conditions. Step 3 is a step of renoving the chloro group by 15 reducti on.
Conpound (E11-d) méyebe lobsainedeby oy dddgdmdtioon fiod laweal dbohol sol vent at
roomtenperature and nornal pressure in the presence of a netal catalyst
such as pal | agivaricaithon, @8c¢h&me EcdZ)iOnNcNngtidibns SegpbeR3 R3 / Rq OPG
Rqg OPG (E12-a) (E12-b) OAc N St_ ep~ R/ 3 Rg OPG (El2-c) OH N R/ 3 Rg OPG
(E12-d) O St epC&oRdNNgELQ- G}'leRBleRﬁC’@PGf( E1ky gﬁt@qn&l@pﬁtﬁm INeERIOMGX ~ /

[ X=Cl ,Br] R3 Rg. OPG (El1l-a) PG Protecting Goup This schene is a synthesis
met hod 5 or cofFBERE BoS- FP02- 0061-00 (Ell-a). In the formulas, R3 and R4

have t he sane deflnltlons as in Scheme E. R19 has the_ sane
Step 2 is a substitution reaction wherein R of

(B4-d) is alkyloxycarbonyl. Compound (B4-e) may be
obtained by reduction of the ester group with lithium

borohydride or etherification with sodium hydride and

10 an alkylating agent.
(Scheme B-5)
NO, ORg
CN CN CN
. E——
O2N CN Rg0O CN CN CN
(B5-a) (B5-b) (BS-) (B5-d)

This scheme is a method for synthesis of a
monosubstituted alkoxy derivative using a 3- or 4-

15 nitrophthalonitrile substitution reaction, as
described in C.C. Leznoff et al., Can. J. Chem.,.72,
1990(1994). 1In the formulas, R8 represents optionally
substituted alkyl or cycloalkyl.

(Scheme B-6)
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definition as in Schene E-11. Step 1 is a step of oxidation of the pyridine
5 nitrogen atom of conpound (E12-a), wherein conpound (E12-b) may be
obtained simlarly to Schenme E, Step 3. Steps 2 and 3 acconplish

i ntroduction of a hydroxyl group at the nethyl group by rearrangeneﬂﬂw2&p6LOO
acetate (E12-c) may be obtained by heating conpound 10 (E12-b) from 120C to
140C in acetic anhydride. This may then be reacted with sodi um net hoxi de or
pot assi um car bonate_isNan al cohol solvent to yield conpound (E12-d) . An

al kyl group may & be introduced into cenpound (E12-d). Step 4 is a
step of obtaipj dgeﬂide by @xi dat of t¥82phydroxyl groupcnConpound
(E12-e) may be obtai ned py eatiq?ﬁ{@g of | i togetheﬁemﬁhp Janese

di oxide in a chl geef)or gﬁtg%nﬁpzzo Sep 5 i§Na'SU&ptg$<h 24 on

Conpound (E12-f) may 5g% bt &f ned by regstfjon with a &GigFard reaf®nt in a
sol vent such as tetrahydrofuran or diethyl ether. (Schemedgd3) 106 -
FP02-0061-00 N Ste p 1 CO2Me (E13-a) N Step 2 (E13-b) OH N HCI N Step 3_ |

~ Step 4 HO/ R21X%th3s R OH ~X- Br, | ~eNR OH 4 4 (E13-d) (E13-e) N (E13-c)
PG RHX;:;;> R0 1o Re
I 11 \V/x<o cN
(B8-d)

This scheme is a method for synthesis of
monosubstituted alkoxy derivatives (B6-b), (B6-c) and
(B6-d). In the formulas, R represents alkyl, R9 and

5 R10 represent hydrogen or optionally substituted alkyl,
and R11l represents optionally substituted alkyl.

Step 1 is a reaction for alkylation of compound
(B6~a). Compound (B6-b) may be obtained similarly to
Step 1 of Scheme B-1, using an oa-bromoester as the

10 alkylating agent.

Step 2 is a reaction for reduction of an ester.
Compound (B6-c) may be obtained by reaction with
lithium borohydride in a tetrahydrofuran solution of
(B6-b) [R = Et or Me] while cooling on ice.

15 Step 3 is a step of ether synthesis by alkylation.
Compound (B6-d) may be obtained by reaction with
sodium hydride in a solvent such as tetrahydrofuran or
dimethylformamide, followed by reaction with an alkyl
halide.

20 (Scheme B-7)
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N R0 R4 OPG (E 13-~ PG Protecting G oup This schene is a synthesis nethod
for a conpound 5 represented by (E12-a). In the formulas, R4 has the sane
definition as in Schene E. R21 represents optionally substituted al kyl or

" cycloalkyl. Step 1 is a step of reducing the conmercially avail abl e FP02-0061-00
conpound (E13-a), wherein conmpound (E13-b) may be obtained simlarly to
Schene E-5, Step 1. Step 2 is a step of protecting the hydroxyl group 10
with a silyl gr@ip, wherein conpound (@&,3-c) may be obtained simlarly to
Scheme E-1, Stepg 5. A}\Iso, a conpound rjepresented by (E12-a) wherein R3 is
al koxy may be s «$Nzed idled Ne f ol oW g Channer . Step 3 is a step of

sel ectively al ing the enol ydr oxyl group of conpound (E13-d)
ei ther obtaineq ceRyercially or syn zed by the nethod described in Y.
Morisawa et al.,)f J. fdd. WFBu|¥, 1235(19M4) . Conpound (E13-e) may be
obt ai ned by sti gy e together with 2 107

FPO2- 0061-00 5 10 15 equivalents of so ﬂﬁn1hydride at roomtenperature for
3 hours to 1 da 7gﬁ produce a sufficiqggb?nnunt of phenoxy ani on, foll owed
by reaction with anh alkyl halide. Step 4 1s a step of protecting the

hydr oxyl i - - o i
the mothod n”schenn e stkendl 28Pe BEEnbY FBY QTpERREESloR s BRSS! T4 %)
OH St~ N~ C Ny{i,Bpi B3 BE B3alkddybleFibathat €B720) by alkylation

similarly to Step 1 of Scheme B-1l. In the formulas,

5 R12 represents optionally substituted alkyl or
cycloalkyl.

(Scheme B~8)

(B8-b) @
+
CN SN CN
| N
N._~ Cl-Hcl |
HO CN — x"N0 N
(B6-a) Step 1 (B8-a)

This scheme is a method for synthesis of a 4-
10 pyridinol derivative (B8-a).

Step 1 accomplishes etherification at the 4
position of the pyridine. Compound (B8-a) may be
obtained by reaction with compound (B8=b) while
heating to reflux in an alcohol solvent, in the

15 presence of aqueous sodium hydroxide.

(Scheme B-9)
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R/ Rs 3 R4 N3 (E14-c) C Rzs w N~ Rz4 Step 3 Rzz NCN Step 4 Rzz N~ ( E
14-b) R3 / RS R23R24NH R3 R4 N3 R4 (E14-d) (El4-e) This schene i.s a

synthesis nethod for conpounds (E14-b), (El4-c) and (El4-e) ut|I|2|

conpound represented by (E-.e) in Scheme E wherein R2 is nethyl. %@0061 -00
formul as, R3 and R4 have the sane definitions as in Schene E. R22 has t he
sane definition as R19 in Schene E-13, or represents hydrogen. R23 and R24

represent hydreggge or oo@aonallg s@bsbltuted alkyl. Step 1 is a step of
‘ 18 .

i ntroduci ng a hydr O] gr ougiergt™1g B@r oup, wherein conpound (E14-b)
may be obtai ned \tIJJ%‘3 hm1m1o sion as the nmethod 108

FP02- 0061- 00 sho in Schlene E-12. 8ep?2 Bs a step of fluorination.
Conmpound (E14 c) maygdg obtained by nemgtion with diethylam nosul fur
trifluoride in dlchloronethane or 1, 2-di chl oroet hane, 5 under conditions
from-70C to roomtenperature. Steps 3 and 4 acconplish introduction of an

am no group. Step 3 is a step of J ntroduction_of al gr Qup d
B 2S an
conversion to aerﬁe&ﬁ oup, r eStep 310 cundSt§|E4L4 dbe obt ai ned
S|mlarlyto ,- ?Smébf .' E19Q)) "@ he A _%12 Esﬁ g{r
obt ai ni ng conpound (E ﬂX%qn ep 4 is a sfep of t roducl®ng an af no group.

Conpound (E14-e) (88} be obt ai ne@%dy reaction (d$-¢)h an 15 al kyBHdi ne
hydrochl oride in a solvent such as acetonitrile in the presence of sodium
carbonate. O the Tbhpoaalsmeepsesenetboby fOE- aynkheStherE & or (E2-b) in
Schenme E-2, those wherein R2 is a substituent via a double bond nmay be
synt hesi zed byubstihetedt AvlifonamsdpederEvatiyad (B91b) . In the

formulas, R3 represents hydrogen or optionally
5 substituted alkoxy, and R13 and R1l4 represent hydrogen
or optionally substituted alkyl. R13 and R14 may also
form a ring with the N. R15 represents optionally
substituted alkyl.
Step 1 is a step of amidation. Compound (BS-Db)
10 may be obtained by reaction with aqueous ammonia or an
aqueous alkylamine solution, or an organic solvent
solution, in a solvent such as tetrahydrofuran or
dimethylformamide.
Synthesis of compound (B9-f), corresponding to
15 compound (B9-a) wherein R3 is alkoxy, may be carried
out in the following manner.
Step 2 is a step of alkylation, which may be
carried out similarly to Step 1 of Scheme B-1.
Step 3 is a step of regioselective bromination,
20 which may be carried out similarly to Step 2 of Scheme

B-1.
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(Schenme E-15) 109

FP02- 0061-00 O O N~ Step 1 ~ N~ Step 2/ ~ ~--a RB R/

3 R4 OPG (E12-e) R4 OPG (E15-a) ~O O N~ CN Step 4 R3 / Rq OPG ( _E 15-c) OHC
N- CN/ R3 RQ OPG (E15-d) ~0 0 O ~ N~ Step 3 R/ 3 Ry OPG (EL5-b)

Step 5 ~ N~ CN ~/

S
R3 R4 OPG (E15-e) PG Protecting Goup This scherre]?]i’%z‘g%l‘oo

synt hesi s nethod for conpound 5 (E15-e). In the fornmulas, R3 and R4 have
the sanme definitions as in Schene E. R25 and R26 represent hydrogen or
optionally substit Stteg dl Kyl 2 Seeptlons farstief rodustdectifng t he fornyl
group 10 of conpound (E12-a). Conpound (E15-a) nay be obtained by heating
to reflux in shilokrosudfennt greuyl.ycdompovad JBNdnt may biee optederde of a

p-tol uenesul f oni c

acid catal yst while renoving the water using a DeanStark

trap. Steps 2bgndedcideonpliitdhcbdovessildeniie elvddsdme alsodwendr sashSchene
E, Steps 3 and 4 to yield conmpound (E15-c) . Step 4 is a step of renoving
the formyl as dichloromethane.

5 (Scheme B-10)

MeO,C MeO,C
=" =

(B10-a) (B10-b) (B10-c)
o)
m HOZC\@CN _SEP_A; R13\N cN
on RIERITNH F'z” o
(B10-d) (B10-¢)

This scheme is a production method for a

monosubstituted carboxamide derivative (B1l0-e) or

ester

(Bl10-c). In the formulas, R16 and R17 represent

10 hydrogen or optionally substituted alkyl. R16 and R17

may also form a ring with the N.

Step 1 is a regioselective bromination reaction.

Compound (Bl0-b) may be obtained by reaction with N-

bromosuccinimide in concentrated sulfuric acid at room

15 temperature.

Step

Step 2 is a step of dinitrilation similarly to
1 of Scheme B.

Step 3 is a step of synthesizing a carboxylic

acid from an ester with cyano. Compound (B10-d) may

20 be obtained by reaction with lithium iodide in a
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protecting group. Conpound (E15-d) nmay be obtained by heating at 80C in 80%
aqueous acetic acid. Step 5 is a step of carbon-carbon bond formation,

wherei n conmpound (E15-e) may be obtained by Wttig 110
Hor ner - Emmons reacti on.

reacti on or

FP02-0061-00Q_5 10

(Schene E-16) OHC N Step 1 / - 270061-00

OPG R2s Step 2 (El2-e) (tie-a) (E16-b) PG Protecting G oup This schene is a

nmet hod for synthesis of an unsaturated ester and unsaturated am de.
R3 dnocRAvhdvemphe dease ldehitni ti ons as in Schene E. R27

f ormul as,
represents hydrogen or

| ower al kyl,

In the

and R28 and R29 represent hydrogen or

optional ly substittteg dl kgl 2 Step ©fi smadsttédponof Camporndar(Ba®-eond

formati on,

wherei n conpound (16E-a) may be obtained by Wttig reaction or

Hor ner - Emmonsmegabei obtasneg Rvi eny ofephef fadildatiingn 3ofrethedsst ed) 15
Conpound (E16-b) may be obtained by reaction with an anmi ne hydrochloride in
t he presence &f nethadt Bfl Zeagithom WiSbheme akkyl) cRIoONMgXarkegate Bnor] N St~

| N~ Step 2

N~ Steps ~

Nw Br' v

COHBr ~Br ~ Rso 2 (E17-a) (E17-b) OH

(E17-cP OPG (El1¥odyeopbGspeh psotettphydcrdysathi ethyhereetata o¥nt hesis

met hod for a 111

dichloromethane,
triethylamine,

the reaction system,

in the presence of a base such as
to produce a mixed acid anhydride in

followed by reaction with an

10

15

organic solvent solution or aqueous solution of an
amine. 2) A method of reaction with an amine together
with a condensation agent such as
dicyclohexylcarbodiimide or a water-soluble
carbodiimide, in a solvent such as tetrahydrofuran,
acetonitrile or dichloromethane, in the presence of
hydroxybenzotriazole. 3) A method of activation of
the carboxyl group with triethylamine and diethyl

cyanophosphonate and reaction with an amine.

{Scheme B-11)

HoN CN H e
2 N CN
—- ———-
ACI R18X
R3 CN R3 CN  (x=Br,] R3 CN
(B11-a) (B11-b) (B11-c)
O2N CN HoN CN
—_—
R4g0 CN R4gO CN
(B11-d) (B11-e)
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FP02- 0061- 00 substituted pyridine (E17-d) which is a conpound represented

by (E-a) wherein R3 is alkyl. In the fornulas, R30 represents optionally
substituted al kyl or cycloalkyl. 5 Step 1 is a step of reducing the
carboxyl group. Compound (E17-b) nay be obtai ned by using an FP02-0061-00

al kyl chl orocarbonate in a solvent such as tetrahydrofuran in the presence
of triethylam ne to produce a m xed acid anhydride in the system and then
10 reducing it w thiedisaimemer dlsy dr isge the syiise m@ thowpdaond apEline) . Step 2
is a step of protecting the hydroxyl group with a silyl group, wherein
conpound (El7deyimayibesolBailnbd sind |(@lllyclo SdhmerdeELfbriStleys,5A 15 Step 3
is a step of alkylation using a nickel catalyst, wherein conpound (E17-d)
may be obt ai ngepbgsehs ssadgametlod afldy lsdyflonyleuppitdoneddat i on at the
pyri di ne a-carbon as shown in Schenme E-8, Step 6. (Schene E-18) Br N~ O R31
OH St~ Et 02C sulwtstepedrapigocanbonyR3 prvigk kor@CceEDP®NA)L .[ X3!, Br] (E18-b)
(E4-a) OPG OPG St~ Et R34X [X=l,Br] (E ) PG _Protecting Goup 2 0 OPG This
scheme5i s a mEERsESEDESSPNEROSES O6F QPRIONRI4 YNSE®sEitired RRERXY061- 00

pyri di ni um net hyl car boxyl ate derivative from conpound %E4-a) menti oned
above. |n theangr RiBadndrBi dangPrresensprepsdRnadpti SHRISIL) tailiesk Rldvdd al kyl .

Step 1 is a step of _carbon-carbon bond formation 5 of conpound (E4-a) using
a hal ogen- net 8F EXERRAGEYhet hod. Conpound (E18-a) may be obtai ned by

gi;hiation with bu%¥%%i hh%n%foklome% b%ttr atqent mgtgsghgﬁgé% oxal at e.
p2is astepo t rodficPn§ &R &kyt* g 1§ &si afd reagent.
the amino group. Compound (Bll-b) may be obtained by
10 reaction with an acid chloride, alkyl chlorocarbonate
or alkylsulfonyl chloride in a solvent such as
tetrahydrofuran, ethyl acetate or dichloromethane or
in the absence of a solvent, and in the presence of a
base such as pyridine, or alternatively for synthesis
15 of a urea derivative, by reaction with triphosgene in
the presence of a base such as triethylamine or
dimethylaminopyridine followed by reaction with an
organic solvent solution or aqueous solution of an
amine. |
20 Step 2 is a step of N-alkylation reaction. This
may be accomplished by reaction with an alkyl halide
in a dimethylsulfoxide solvent, in the presence of
sodium hydroxide powder. Alternatively, compound
(Bll-c) may be obtained by reaction with sodium
25 hydride in a solvent such as tetrahydrofuran or

dimethylformamide, followed by reaction with an alkyl
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Step 3 is a step of alkylating the hydroxyl group, 15 wherein conpound
(E18-c) may be obtained by the nethod of Schenme B-6, Step 3. (. S thene E-19
) NNC ( E 19-a) Nstep ~. N (E19-b) Na This schene is a synthesis t hod
for a pyrazine derivative (E19-b). Step 1 is a step of azidating conbbd061-00
(E19-a) 20 synthesized by the nethod described in I. lovel et al., Opp
Briefs, 23, 188(1991), wherein conpound (E19-b) nay be obtained by the
nmet hod of Schee®iBe.Step 4. (Schene E-20) 113 FP02-0061-00 CI N Step 1 C
N (E20-a) O 1 C N~ Step 2 CI N NaOR32 ( E20-b ) 0 I R320 Nw R320 N (
E20-c) Thi s scheneCpspausgnt(Bédirs)mpheoeihoR3aidi ahkexXkoZyl@rsulpstit ut ed
pyrazine derivative (E20-c). In the formulas, R32 represents optionally
substituted amRyl beSsgptheisdzgdstioptde fegilovdhnecmanaesxiugdnigon of the
ni trogen atom of conmpound (E20-a) synthesized by the nethod described in J.
Adachi et al.cogpoong. (Bhérd) Fhich2cangpe) SY@@i;ﬁééﬁ@d( BEX0tbe may be
obt ai ned by oxidation with potassi um peroxodi sulfate in sulfuric acid.

5 method described in C.C. Leznoff et al., Can. J. Chem.,

73, 435(1995).
Step 3 is a step of reduction of the nitro group
to yield an aniline. Compound (Bll-e) may be obtained

by adding iron powder in an alcohol solvent in the

10 presence of ammonium chloride powder, and heating to
reflux.
(Scheme B-12)

73



Step 2 is a step of substitution of the hal ogeno 15 20 groups w th al koxy
groups. Conpound (E20-c) may be obtained by reaction with a sodi.um al koxi de
prepared with sodium hydride in the correspondi ng al cohol sol vent. (éﬁ&e

E-21) R33 N\ R33 N~ Step 1 N/ ~ N/ CHO (E21-a) (E21-b) OH This sch Plis1-00
a synthesis nethod for a pyrimdine derivative (E21-b). In the fornulas,
R33 represents one of the substituents (al ké/é@ al koxy, 114 FPO2- 0061- 00
al kyl am no) nételliprieg-¥th the Sebhowi ng bl Bt'ions. Step 1 is a step of
synt hesi zing an a ol by reduetson @f,ca & (E21-a) synthesized by

d renJ. . J. I'cChe , 5 28,
1281(1991) . COrrpo(Bi’?da>l(Ezl-%’)‘o%%]a%%gh%btai I "

ned rédicti on with sodi um
borohydride in an al cohol sol vefM. <ProductB'8h Process F> (Scheme F) R~ R~
R~R~-RR ~LR ~CNRZ~~CNB2Rz ~ CNSt_ e~ | Ste Ste 3 Rs Xq R3 Xa Rs

Xa Rs Xa OPG OPG OH N3 (F-a) (F-b) (F-c) (F-d) L: -0OS02CF3 or Br or | X4=N
or CR4 PG Protecti$fyRaroup 10 This scheg%a ¢®Ra synthesis method for
conpound (F-d), e~{ oMl aStepRl r epr e¥ent shyamogen, hal ogeno or
optional Iy sub&tiut oxy._RZ_f”eprg%Oéﬁt s @ ogen, optionally
substituted al kyl, alke rboﬂ?ﬂz’( car banoyl ®&Aop4j onal |y substituted 15
al kyl am nocar bony®12-bRB2¢=¢lpr ese ‘sB"Hydroger(BmaI ogeno, optionally
substituted al koxy or al kylam no. R4 represents hydrogen, hal ogeno or
optionally substituted al koxy.

Ra23
CN
Step3 HO,C R
(B12-b) o (B12-c)o—ba 2 /KC[ Stepd 23
CN Rp40,C

CN

Step 5 Ras R25

op CN step6 CN
B s R540-C p
R0 2402 /i;@ —— HOC7E >
[X=Br,] CN cN

(B12-9) (B12-g)
$z7 R2s

(B12-dor (B12-g) BL N CN
R27R28NH o Ras
CN

{B12-h) [R26=H or R25])

This scheme is a method for synthesis of
phenylacetic acid derivatives (Bl2-e, £, h). 1In the
formulas, R20 represents hydrogen, optionally

5 substituted alkyl or alkoxy. RZ21 and R24 represent
alkyl, and R22 and R25 represent optionally
substituted alkyl. R23 represents R20 or R22, and R26
represents hydrogen or R25. R27 and R28 represent

hydrogen or optionally substituted alkyl.
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Step 1 is a step of introduction of a nitrile 20 group. Conpound (F-

b) may

be obtai ned according to the nethod of Schene D, Step 2. Step 2.is a step
of renoving the silyl group 115 FP02- 0061-00 serving as a protecti

group, wherein conpound (F-c) may be obtained according to the netho

Schenme E, Step 1. Step 3 is a step of azidation, wherein conmpound 5
may be obtai ned according to the nethod of Schene E, Step 2. Conpounds
represented by (F-&®tepo I Bsclk isteBc e uk(s this Uk imay radesxt den syinttiesi zed,

for exanpl e,

usi ng the nmethods of Schenes F-1 to F-8 below (Schene

~ OH ~ OH ~ OWitrd geup ofsteprpund (@ldrad withCla GHQ@at@ C R4
R4 OPG R4 OPG (Fl-a) (F1-b) (Fl-c) (F1-d) CN Step 4 | \ Step 5 HxC
/| | /| R4 od@r(lw:@t@)vem @her( RE0F JinO cSmmae UBL1AR5EN 2= 10N iis Reyd@lodery,
(Fl1-g) Br ~Br ~CNI Sty | C ~C / CHOC / F (Fl-h) F (Fl-i) (Fl-j) F
OPG PG Prot emmmuedod;ﬁlfhﬂosl Jeeke odtaingd pesieyr rdtenspridirt iomE e) |

5

10

15

20

25

described in M.P. Roze et al., Zh. Org. Khim, 28,
827(1992), or when R20 is a group other than hydrogen,
it may be obtained by a method of using sodium hydride
in dimethylformamide on the corresponding malonate to
generate an anion, followed by reaction with compound
(Bl2-a). When R20 is H, an alkyl group may also be
introduced in other way.

Step 2 is a step of alkylation on the malonate a-
carbon. Compound (Bl2-c¢) may be obtained by using
sodium hydride in dimethylformamide to generate an
anion, followed by reaction with an alkyl halide.

Step 3 is a step of decarboxylation of compound
(B12-b) or (Bl2-c). When R6 is ethyl or methyl,
compound (Bl2-d) may be obtained by reaction with
aqueous lithium hydroxide in a solvent mixture of
tetrahydrofuran and alcohol for hydrolysis, followed
by heating to reflux for decarboxylation. When R6 is
tert-butyl, the dicarboxylic acid obtained by
treatment with trifluorocacetic acid may be heated to
reflux in xylene for decarboxylation.

Step 4 is a step of esterification. When R24 is

methyl, this may be accomplished by reaction with
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(F1l-g) and (F1-j) in which are conpounds represented by (F-b) wherein R3 =

Cl. In the fornulas, R4 has the sane definition as in Schene F. .R5 and R6
represent hydrogen or optionally substituted alkyl. Step 1 is a step é?

synt hesi zi ng an al cohol by 116 FP02- 0061- 00 reduction of the aldeh§§ -0061-00
(Fl-a). Compound (F1-b) may be obtained by reaction with sodi um borohydride
in an al cohol or dichloronethane solvent. Step 2 is a step of protecting

t he hydroxyl dgrdmethwistiiyd ddidzgimegrthame, iwhereiavetompdurid o Bhxdc) may be
obtained simlarly to Schenme E-1, Step 5. Step 3 is conversion of the
phenol i ¢ hydr edylohgrlosp ltvend .t r Whieat &2 4Cdrspduerd—{kd-yd), neEy may st ai ned
simlarly to Schene B-3, Step 2. Conpound (Fl1-d) may 10 al so be converted
to a car boxanmadeotpliivieidydy Segetdons wd tét efd dfenti-foutlydt i on based on the
route shown in Schene F. Step 5 is a step of introducing a carboxyl group
vi a ortho-1it KilgersenatsmisuntetFhuty lngy dediodbtiai fé¢ PFeasenidet ivifat i on
using lithiumdiisopropylamde in a solvent such as tetrahydrofuran at
-?8C, ol | onediBp thaderiaRPHriR i88r boF BYoxiedetigheidh s a step of

am dation, wherein_ conpound (Fl1-g) may be obtained simlarly to Schene
B-10, Step 209%mekhydipstaeifgp fesdprdabfydaessddd (F1-e) wherein R4 = F
may be synthesized froma co rcially availabl e conmpound (F1-h) in the
fol | owi ng manner. SPBRPORNAS g%gtze"ﬁoﬁ t(lB&&J?’i)n&aé( r AR GGG Y 25
wher ei n conpoun e obtain%q d?thiation using lithium

d.(F1-i) may b by |
i | Sopr opyl anG6EPRSa "] FARE SEciIaEIEEreed -
Step 5 is a step of alkylation of compound (Bl2-
10 e) [R24 = tBu], wherein compound (B12-f) may be
obtained similarly to Step 2 above.

Step 6 is a step of conversion to a carboxyl
group. Compound (Bl2-g) may be obtained by
dissolution at room temperature in trifluoroacetic

15 acid diluted with an organic solvent such as
dichloromethane.

Step 7 is a step of obtaining compound (Bl2-h)
according to the method of Scheme B-10, Step 4, under
conditions for amidation of compound (Bl12-d) or (Bl2-

20 g) .

(Scheme 3—13)
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FP0O2- 0061-00 tetrahydrofuran at -78C, followed by reaction with N

fornyl norpholine. Step 8 is a step of conversion in the sanme nmanner 5 as
Scheme F-1 (excluding Step 3) to obtain conpound ( F1-j ) . A conpou%g
represented by (F-a) wherein R3 = F 10 may be synthesized by a net hodF92-0061-00
simlar to the one descri bed above. (Schenme F-2) er Std F (F2-a) Br Step F
[ (F2-b) Br Br Step 3 F/ (F2-c) OAc Br HOZC ~ Br Step 51 Step 6 F ~ F ~

R7TRBNH ( F2- ) B (F2; ~#PG Br Step £ / fF2-d) OHOR- N~ B Rs F I /
(F2-g) OPG PG Prote g &@Mpng&@ma&épsz o

58" ngthod for

conpounds 15 (F2-e)~aAth{ FZ=0) as ¢ nds—r-eprese €g by ). In the
formul as, R7 and Present hyg{ optlonally ubst iR2eMed al kyl, or
R7 and R3 may opti y forma Fin together with ®138tepPEerd a step of

i ntroducing a bropo group by radical {f€Rétion, wherein conpound (F2-b) may
be obtained sinlafy to Schene DRoSt ep 3. Steps 2 mpgd 3 acconplish

conversion of t %Kémp4 ’ CN Step5 CN
— 1O — 9
Br
(B13-d) cN N

(B13-¢) (B13-9)
RO,C
| oN Rao
Step 6 CN
PO Rag (B13-0) Step7 R0
(B13-€) Ra1x
CN [X=Br, ] CN
(B13-g) (B13-h)

This scheme is a method for synthesis of
compounds (Bl3-e), (Bl3-g) and (B13-h) from compound
(Bl3-a). In the formulas, R29 and R31 represent

5 optionally substituted alkyl, R30 represents hydrogen
or R29, and R represents lower alkyl.

Step 1 is a step of reduction of ester. Compound
(B13-b) may be obtained by reaction with lithium
borohydride in tetrahydrofuran while cooling on ice.

10 Step 2 is a step of obtaining compound (B1l3-c) by
Swern oxidation.

Step 3 is a step of introducing an alkyl group.
Compound (Bl3-d) may be.obtained by using a Grignard
reagent in a solvent such as tetrahydrofuran. The

15 obtained compound (B13-b) or (Bl3-d) may be converted
to a dinitrile (B1l3-e) by conducting Step 4 using the

conditions for Scheme B, Step 1. Conversion to a
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group to a hydroxyl group. The acetate (F2-c) may be synthesi zed by
reaction with potassiumacetate in a 118 FPO2- 0061- 00 sol vent _such as

di met hyl f or mam de. Conpound (F2-d) may then be obtai ned by nethanol ysis
usi ng potassi um carbonate in methanol. Step 4 is a step of protectin§PP38061-00
hydroxyl group 5 with a silyl group. Conmpound (F2-e) nay be obtained
simlarly to Schene E-1, Step 5. Steps 5 and 6 acconplish introduction and
10 ami dation aftyaet@r kieeilvagriowp,i svadrsel posefpdwnd (F2-g) may be obt ai ned
simlarly to Scheme F-1, Steps 5 and 6 above. (Scheme F-3) \ Br Stepi | \
Step ~ \ OH OH (F38&ep( B3-ils) a( E¥ep) oEhich tedhenyy icompoayid hesli>s- fijet hod f or
conpound 15 ( F3-c ) . Step 1 is a step of reducing the carboxyl group,
wher ei n conpodhao(Ed- bk inmyf iloa ol diheedhysinoxdyar lgrcup Bohéwerdm 17, Step 1.
Step 2 is a step of regioselective brom nation. 20 Conpound (F3-c) may be
obt ai ned by rexddasdoni.t h benzyl trimet hyl ammoniumtribromide in a

di chl or onet hane/ al cohol m xed sol vent at roomtenperature in the presence
of pot &si um car bof&e®. & $ehamsteps Pl tenverpdn0del-a0@onjugated

ester. Compound (Bl3-g) may be obtained by Horner-
Emmons reaction or Wittig reaction. Conversion from
(Bl13-e) to an alkoxy derivative is also possible.
Step 7 is a step of alkylation of the hydroxyl
10 group, wherein compound (B13-h) may be obtained
similarly to Scheme B-6, Step 3.

A compound represented by (B-b) in Scheme B may
also be synthesized from readily available phthalic
anhydride by the method described in D. Wohrle et al.,

15 Synthesis, 194(1993), R.D. George et al., J.
Heterocyclic. Chem., 32, 495(1995) or by the method
shown in the following Scheme B-14.

{(Scheme B-14)

R
< 1 o) Rt O /l\ Ry O
2
——-
Rs R3 COZH RS CONH,
Ry ©

R4 Rg4
(B14-a) (B14-b) (B14-c)
Ry Rs
CN
Step3 Rz CONH, sop s Ra
— bl
R3 CONH3 R3 CN
R4 R4
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MeOyC ~ MeQZC ~ MeOyC I Step 1_ | Step 2 RO I Step 3 HZN/ COzH HZN / C02Bn
R~ ~N/ COZBn Ix=Br, il RO (F4-a) MeQZC ~ Step 4~ RO~N / COZH R9 (F4-d)
(F4-b) Me02C Step 5~ RO~-N RO OH ( F4-e) (F4-f) O O HxC ~ Br R10 ~ Br_ R10~
~ Br | Step7 RI1~-N | StepB R11 | RO~/ '~ RO~/ ~ RO~ / RIORLINH N NR&- @%1 -00
RO OH RO OPG (F4-g) (F4-h) (F4-i) PG Protecting Goup This schene is a
synt hesis nethod for conpound 5 10 (F4-h). In the fornmulas, RO, R10 and R11
represent hydrogenTaisopthenal iy subethodt &dralskyltheStiep off icomposingp of
benzyl esterification of conmpound (F4-a). Conpound (F4-b) may be obtai ned by
reacti on with (Bebzylushngnptiéhiad idi mehiydrficemas ddeats taodmintgenperat ure, in

t he presence of potassium carbonate. Step 2 is a step of dialkylation of

t he ami no grompteCimpoundl(F&2¢) R3npnie Rdbhaivieedhiey sameetdedd ndft ioeact i on
with an al kyl halide in dinethylformam de in the presence of potassium
carbonate, orasghén RhemenBt-hyl, by a nethod of reaction with formalin

whi | e %F4 c) MeQ2C Br Ste p~ RO~-N 1 / RO OH 120 FP02-0061- 00 heating to
reflux=in a form cS&epPdlséiSveéncstep of synthesizing a phthalic acid

monoester. Compound (Bl4-b) may be obtained by
heating to reflux in isopropanol.

Step 2 is a step of conversion to a carboxamide,
wherein compound (Bl4-c) may be obtained by the method

10 described in Scheme B-10, Step 4.

Step 3 is a step of obtaining a carboxamide from
the ester. Compound (Bl4-d) may be obtained by
heating to reflux in an ammonia-saturated alcohol
solvent.

15 Step 4 is a step of synthesizing a nitrile by
dehydration of the carboxamide. A compound
represented by (B-b) may be obtained by reaction with
trifluorcacetic anhydride in a solvent such as
tetrahydrofuran in the presence of pyridine, while

20 cooling on ice.

{Scheme B-15)

FsC CN
F

CN
(B15-a) (B15-b)

This scheme is a method for converting compound
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Step 3 is a step of debenzylation. Conpound (F4 d) may be obtained by

hydr ogenation in tetrahydrofuran in the presence of palladium

hydr oxi de-carbon. 5 Steps 4 and 5 can yield conpound (F4-f) by the sggg
method as in Scheme F-3. However, Step 4 is conducted at a tenperat uf€d4p061-00
-40C to -20C. Step 6 is a step of hydrol ysis of the ester. Conpound (F4-g9)
may be obtained by reaction with a 1 N 10 aqueous sodi um hydroxi de sol ution
whi | e heati ng (B3 oef)l Uy ian dd nidiridiey drofaursimalle gitap Mikedyrddiassime Step 7
is a step of am dati on wherein conpound (F4-h) may be obtained simlarly to
Schenme B-10, $t &y iflusuyome thotdendistd taged drucivadsi v chfdisotiexyl 15
carbodiimde is preferably used. Step 8 is a step of protecting the

hydroxyl group w t $tepsill s gr GHep \MferléltrrO&ﬂﬁidbm@ (FATO) anpyrbe obt ai ned
by the sane nmethod as in Schenme E-1, Step 5. A pyridine derivative
represent ed byomPoaRd 0 Biveei mas bies Orlﬂttarlé% by asd idyghtthesi zed by t he
met hod shown in the follow ng Schene F-5. (Schene F-5) 121 FP0O2- 0061- 00
HOzC O<0 St - edimRrEAW forgrgisieRisplNtion © 3 qompQuREb NIBA 378) 2tR130Na H € N
(F5-a) (F5-b) R~:’3~ N (F5-c) OOOR-2. N~ Br Step 4 R2.N| y Br Step

5R-2. N | ~ Br3t0-C-1n the. Prest?&&%%oé@%éyﬁnlﬁ@o N (F5-d) (F5-e) (F5-~

Br OOORz. ~ Br R-2. Br R~z boc St e H~ % Ste ~%Step9
R30 N R30 N R30 N ( §)°m@R8“(j|§5rﬁ)Pr6&cen( Lb)fdéloaﬁz% H’Ipoéﬂmll}
Process A, Scheme A-1 may also be synthesized by the
following Production Process C via reduction of an
10 azide group.

<Production Process C>

(Scheme C)
X CN NH2
X
~ Ve 1
| T Step 1 XT TN
X3~ Rg ——» | N
X3 X~
X4
N3 Rs
(C-a) (A1-a)

X1=N or CR1,X2=N or CR2,
X3=N or CR3,X4=N or CR4

This is a process for synthesizing a compound
15 represented by (Al-a) in Production Process A, Scheme
A-1 by reduction of the azide group.
In the formulas, R5 represents hydrogen or
‘optionally substituted alkyl.
Step 1 is a step of reducing the azide group of
20 compound (C-a) and synthesizing a cyclic amidine by

ring closure of the resulting amine, and compound (Al-
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R30 N PG Protecting Group (F5 j) OPG This schene is a synthesis nethod for
a pyridine derivative (F5-j). In the formulas, Rl12 represents optionally
substituted al kyl, and R13 represents lower 5 alkyl. Step 1 is a step of

ani dati on, wherein conpound (F5-b) may be obtained sinmlarly to Sche%802'0061-00
B-10, Step 4. Step 2 is a step of substitution of the hal ogeno 10 group at
the pyridine 2-position. Conpound (F5-c) nay be obtained by generating a
sodi um al koxi @8 fmraymisodibiminadt ikde dirttdrre «brites foildiowirad aalwl sol vent .
Step 3 is a step of brom nation, wherein conpound (F5-d) may be obtai ned
simlarly to 3SctdwelsB- 1,1)StPepreactlimrStepndy i afepmfogphaiect i ng t he
amde with a 122 FPO2- 0061-00 tert-butyl oxycarbonyl group, wherein
conpound ( F5- eéeagentheuaiht @sndd ighsnyadhodmhiSsheme E-10. Steps 5 to 9 may
be carried out by conversion in 5 10 the sanme manner as for synthesis of
conpounds ( F2-ta)ietdylphasphimeSdireree Hydr abfovies ttahy@tefuzan ssal went ncl uded
for renoval of the tert-butyl oxycarbonyl group serving as the

am de- pr ot ect ioFg 29r GupYdnes engddoro s sas tded wtiew & mederh taaedrysttur e
together with trifluoroacetic acid diluted with dichl oronethane. (Schene
F-6) OH H02C Fudbyespraplegiampcagbogy in athstld gcetagieep a3 00 IHO™G R14X %
\~/ (F6-a) HO (F6-b) (X-Br~i] R40 (F6-c) R40 (F OCH O Stepi HI1 \ BrSt~
R5 1 \ Br StéMgxgtuse thegeodi.d R40 / X ClgB<) R140 / R4 /| (F6-e) (F6-f)
(F6-g) OOHBr OR~s R~-5 1 ~ Step 8 R~5 1. ~ Br Step R~s I \ Br RA0O R~-aO/
RR O/ (F6-h) opc;i‘( g@-“iz)‘/léﬁénsx-d@rrﬁ"]atéé’e( E6YY] ;w%%n%t%rng G oup

reducing reaction conditions without promoting ring
10 closure, by adsorption on silica gel and standing at
room temperature from 3 hours to 1 day, to yield a
cyclic amidine (Al-a).
A compound represented by (C-a) may be
synthesized by selecting any of Production Processes D
15 to H below, which differ mainly in the method of
introducing the cyano group and azide group.
<Production Process D>

(Scheme D)
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This schene is a synthesis nmethod for an 15 al koxyal kyl (F6-j) or

al kyl ket one (F6-h) derivative. In the fornulas, Rl4, R15 and R16. each
represent optionally substituted alkyl. Step 1 is a step of regioselﬁgéi%S
brom nati on, wherein conpound (F6-b) may be synthesized by reaction -0061-00
FP02- 0061-00 with brom ne in an al cohol or acetonitrile solvent. Step 2 is
a single step of esherlflcatlon and etherification. Conpound (F6-c) may be
obt ai ned by reactio 'with an alkyl hdhide in a solvent s@h as 5

di met hyl f or mam deyi he pileggence of S|ng§§rbonate Stey 3 is a step
of synthesizing a fal oh r educti of the egter, n conpound
(F6-d) may be g imlarlé6 nme B-13, Step I Step 4 is a
step of syntheS$izing an al dehyd®Dy oxi dati on, wherRyon ¢ ound (F6-e) may
be obtained by Swerf4oxidation. StepRy is a step of intr@djucing an al kyl
group. Conpound (F 5) may be obtained by reaction with a 15 Gignard
reagent in a solvent 'such as tetrahygewfuran or diethyl @}% Step 6 is a
step of synthesiX2:Ngr@R&et one by oxi dation, wherein conpbufd (F6 g) may be
obt ai ned by Swern oxidation.R20 Step 7 is a step Rf obtaining conpound
(F6-h) by the sane conversion neggod as Steps (F21a) é@ (F2-e) in Schene
F-2 above. Conmpouft®PEr6- h)X also U@eéénverten j) having an

al koxyal kyl group'—"—>

RO
Ry Nj
(D-d)

(D-e)
This scheme is a method for synthesis of compound
(D-e) from compound (D-a). In the formulas, Rl
represents hydrogen, halogeno, optionally substituted
5 alkyl or alkoxy. R2 represents hydrogen, optionally
substituted alkyl, optionally substituted alkoxy or
optionally substituted amino. R4 represents hydrogen,
halogeno or optionally substituted alkoxy. R6
represents optionally substituted alkyl.
10 Step 1 is a step of regioselective bromination,
wherein compound (D-b) may be obtained by the same
method as in Scheme B-1, Step 2.
Step 2 is a step of cyanation and may be selected
from either of the following two methods. 1) A method
15 of heating together with sodium cyanide, potassium
cyanide, zinc cyanide or the like in a solvent such as

acetonitrile, propionitrile, wvaleronitrile or

dimethylformamide, in the presence of a palladium
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Step 8 is a step of reduction, wherein conpound 25 (F6-i) may be obtai ned
simlarly to Schene B-13, Step 1. 24 FP02- 0061-00 Step 9 is.a step of
al kyl ati ng the hydroxyl group, wherein conpound (F6-j) may be obtai ned
according to the nethod of Schene B-6, Step 3. Conpounds (F7-f) and FP#2-8§61-00
whi ch are compounds 5 10 represented by (F-a) wherein R4 or RL is an al koxy
group may be synthesi zed by the nethods shown in the foll owi ng Schenes F-7
and F-8, respeetiavgisy. ahScleppek- 1)) F iledide .Br TheStpeyd 1elinm Step 2 ~ \ gt
/| CHO~XB,i~/ CHO/ CHO OH OH OR~~ OR (F7-a) (F7-b) (F7-c) (F7-d) F Br
Step 4 ~ \ ORc@dalFgteusedBmaSt &g 5 OR OPG (F~-~ PG Protecting G oup This
schene is a synthesis nethod for conpound (F7-f). In the formulas, Rl7
represents optietrakiy ($utiphienyletospkyine ) edgd atiivm,a step of introducing a
fornyl group at 15 the ortho position relative to the hydroxyl group.
Conmpound ( F7- b} srtdy ipdeavil phowsphidiyen padtliaoii i i ahdtordet, hylreridteet r ami ne in
trifluoroacetic acid, followed by acid hydrol ysis using aqueous sul furic
acid. $25 FROkep062)08 method of using copper (I) cyanide as
explained in Scheme B, Step 1. Compound (D-c) is
preferably obtained by method 1).
Step 3 is a step of introducing a bromo group by
radical reaction. Compound (D-d) may be obtained by
10 heating to reflux together with N-bromosuccinimide in
a solvent such as carbon tetrachloride or
chlorobenzene, in the presence of azoisobutyronitrile
or benzoyl peroxide.
Step 4 is a step of introducing an azide group.
15 Compound (D-e) may be obtained by reaction with sodium
azide in a dimethylformamide solvent at room
temperature while cooling on ice. In Scheme D, the

compounds represented by (D-a) to (D-c¢) may be

synthesized by the methods of the following Schemes D-

20 1l to D-4, for example.
(Scheme D-1)
Ry R
R, §E§EL R»
HO E(G'—')I(Br, 1] RO ’
(D1-a) (D1-b)

This scheme is a synthesis method employed when
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Step 2 is a step of alkylating the hydroxyl group, wherein conpound (F7-c)
may be obtained simlarly to Schene B-1, Step 1. Step 3 is a step of

brom nati on, wherein conpound 5 (F7-d) may be obtained by lithiation #@/\@@5
butyllithiumin the presence of NN ,N trinethylethyl enedi am ne, foF warp1-00
by reaction with 1,2-di bronotetrafl uoroethane. Step 4 is a step of reducing
the formyl group, 10 and it may be acconplished using sodi um borohydride in
t he same manné&heagphebole deStigpts vies rapsespndfedobgt edili-wg tise hydr oxyl

group, wherein conpound (E7-f) may be obtained by the sane nethod as in
Schene E-1, Sespi3able.(SiEherbeFL{@rmOlasOVR1St &2 Bndk REF&aae @dmeFg- p) OH
This schene is a synthesis nethod for conpound (F8-b). Step 1 is a step of
regi osel ect i vaeifdaisarnsnasCénpSeh@merd-b) may be obtai ned by reaction with
20 iodine in chloroformat roomtenperature in the presence of nercury
trifluoroacetate. AteBnpoidfidar 65£es it @d kb ating) ceapaadsyiinadi-zed from
conpound ( F8- b%}@by,conducti n% the reactions shown in Scheme F, 126

FP02- 086! - 00 BhepeinafEMBPERA3 (RilrRouiayr BeCOtGHREC PiYe tRPABEMA  gr oup.
Synt hesi s of carboxanm de derjivatives may be _carried out by the nethods
shown i n ProdB€ER8A PFoeBssChemeaRalpr f%ﬁ@t ifon Process H bel ow. <Production
Process & (Sche e Og{~ R~ OR~- CN HO2C ~CN RS\ CNI ~ gt- e~ 1 / Std
"RR3 R3 ~ ~ RSRBRMCsPR?3 (G a) Ry N3 (Gb) Ry N3 (Gc) Ry Ns

Br Br Br
Step 1 Step 2
—_— —_—
HO REX RgQO RgO
F F F

[X=Br,]
(D2-a) (D2-b) (D2-c)
Sten 3 O2N Br HaN Br
ep Step 4
(D2¢) ——» Stepd StepS
ReO RO ACI
F F
(D2-d) (D2-e)
0 A
|
HN BT steps RN Br
-—————> 7
R7X [X=Br, |
ReO or(Boc)20  RgO
F F
(D2-f) (D2-g)

This scheme is a synthesis method employed when
10 R4 is fluorine in a compound represented by (D-a) or
(D-b). In the formulas, A represents optionally
substituted alkanoyl, alkylsulfonyl, aminocarbonyl or
alkoxycarbonyl. R7 represents hydrogen, optionally
substituted alkyl or tert-butyloxycarbonyl. R6 has
15 the same definition as in Scheme D.
Step 1 is a step of alkylating the phenol,

wherein compound (D2-b) may be obtained by the same
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This schene is synthesis nmethod for a carboxam de 10 (Gc). In the

formul as, Rl represents hydrogen or optionally substituted al koxy, and R3
represents optionally substituted al koxy. R4 represents hydrogen or

hal ogeno, and R5 and R6 represent hydrogen or optionally substitutedFBP%PP61-00
15 Step 1 is a step of renoving the tert-butyl group. Conpound (G b) may be
obt ai ned by dissolution in trifluoroacetic acid diluted with an organic

sol vent such asttiochlagr dnetSharemeans Ir,edtidorl .at room tenperature. 20 Step 2
is a step of am dation, wherein conpound (G c) may be obtained simlarly to

Schene B-10, Step 4tep Qompoand tegprodsdntectdycifd & menhie gymighesi zed by
the nmethod shown in Schemes G1 to G3. 127 FP0O2- 0061-00 5 The conpound

represent ed byofBoandnyyp2i-ics elmfa ybéec mryndrhiesd. zeal &y argaairichy epridsent ed by
(Al-c) by the nethod shown in Scheme C. (Scheme G 1) 0 R0O2C ~ Br HOyC ~ Br
Br Ste 1 Ste -sOrbng base-sucht es 1RIMiRS0 (iGb@rop@ladnide6dn @-c) \ | O\
I O\ CN XO~ CN Step 4 ReO / ~ R60O / (Gl-d) (Gl-e) N3 This is a synthesis
met hod 5 or copdwedt( Gucd) as| Fethahivsmaflugan RS Eetdydnteshest ifomal |y
substituted alkyl. Step 1 is a step of hydrolysis of the ester of 10
conpound ( Gl- &)t tiiiaEh omay f@élW#@h%éﬁ &g i orh e iy med hyowedigleSchene F- 6.
Conpound (Gl-b) may _be obtained by reaction with Iithium hydroxide and
aqueous sodi ufhpateinge deF LR taVEORGY SaisPeme ssdhesijzedy faoap of

tert-butylesterificatiaon.
compound (D2-c).

Step 3 is a step of nitration, wherein compound

10 (D2-d) may be obtained by the method described in C.C.
Leznoff et al., Can. J. Chem., 73, 435(1995).

The synthesis method for compounds (D2-f) and
(D2-g) shown in Steps 4 to 6 may be carried out by the
same method as in Scheme B-11. When a tert-

15 butoxycarbonyl group is to be introduced as a
protecting group for R7 in compound (D2-f), this may
be accomplished by reaction with di-tert-butyl
dicarbonate in a solvent such as acetonitrile, in the
presence of dimethylaminopyridine.

20 When Rl is alkoxy in a compound represented by
(D-c), the synthesis may be conducted, for example, by
the following Scheme D-3 via lithiation at the ortho
position relative to the nitrile group.

(Scheme D-3)
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15 20 Di-tert-butyl dicarbonate is reacted therewith in tert-butyl alcohol,

in the presence of dinethylam nopyridine. Alternatively, conmpound (Gl-c)

may be obtained by heating together with dimethylformam de tert-butyl aceta

in a solvent such as benzene or toluene. Step 3 is a step of nitril af?@?r()%l 00
wherei n conpound 128 FP02-0061-00 (Gl-d) nay be obtained simlarly to
Schene D, Step 2. Step 4 nmay be carried out by conversion in the sane

manner as Steps 3 and 4 in Scheme D to QHel d conpound (Gl-e)OR& (Schene

G 2) OH ORS ORSRERY 0 CNI\% I\/E%C B Me §tep| R | Sty \ Std |
%/ HO R70 RIO Rl ( -d ORS "Q7ORSYCN Step 4

Rio B RO (& (R-~ (XR-9)
N3 This schenm®sPs aySynthesis math i al derdo , -g). In
the formulas, R7 rem esents optional ly substituted alkyl. 1 Step lis a

step of al kyI ating t fe hydr oxyl group, erein conpound (@&2- may be
obtai ned simlarlypga) Schene B-1, Stedly) Steps 2 and 3 mayphe) carried out
by the sane conversion nethod as in Steps 2 and 3 of Schene D {o 15 yield

compound (&2-d). Sceppbunsl gDs-epn dfs hy dorpetinil rdia esimtied Wier@-n
conpound (G&2-e) nmay be obtained by reaction with aqueous |ithium hydroxide
in an al cohol c3dRiert H]Swap.ch immya bel eynthesdrted iy ltest erdthoceatdon,
Scheme D. In the formulas, R8 represents optionally
5 substituted alkyl.
Step 1 is a step of introducing a phenolic
hydroxyl group. Compound (D3-a) may be reacted with a
strong base such as lithium diisopropylamide in a
solvent such as tetrahydrofuran or diethyl ether for
10 lithiation, and then reacted with a trialkyl borate
for introduction of borane. Compound (D3-b) may also
be obtained by oxidation using alkaline hydrogen
peroxide.
Step 2 is a step of alkylation of the phenol,

15 wherein compound (D3-c) may be obtained by the same

method as in Scheme B-1, Step 1.

(Scheme D-4)
R, R
N™ ™ Step 1 N™
| = NaORS9 | ~
Cl a RgO ,
R4 R4
(D4-a) (D4-b)
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20 wherein compound (&2-f) nmay be obtained simlarly to Schene GlL, Step 2.
129 FPO2- 0061-00 Step 6 may be carried out by conversion in the 5 sane
manner as Steps 3 and 4 in Schene D to yield conmpound (&-g). (Schene
Br ~\ gr ~\ Br Step 1| Ste | Ste HOHO/ R8X/ F R80 F [X=Br,|] FFP@%zé??élOO
(G3-b) (G3-c) OBr O~ \ Step 4 R80 F (G3-d) (&B-e) This schene is a
synthesis nethod for a fluorine containing conpound (G3-e). In the
formul as, R8 reprediriss saptaneEnald ya substhidaitsedietidod . f& ep domsoundt ep of
regi osel ective iodination. 10 Conpound (G3-b) nmay be obtained by reaction
wi th N i odosuceprasahedd bdi ndi-a)l fWdresnirdeX2ati o aom teyger atsdrey Step 2 i S
a nethod of alkylating the hydroxyl 15 group, wherein conpound (G3-c) may
be obtai ned si2vdhddnppyr iSdnenela3-ivatStep als SteapriYliire alestismtifve
introducing a tert 20 butoxycarbonyl group by iodine-nmetal exchange.
Conpound ( G3- dpmirehe telittainge drake rhigrver sirortlteo fonmylessi R ragah e
according to the nmethod described in Knochel et al., Angew. Chem, Int. Ed.
Engl . . 7, 13dave the same definitions as in Scheme D. RS9
represents optionally substituted alkyl.
Step 1 is a step of introducing an alkoxy group
at the 2-position of the pyridine. Compound (D4-b)
may be obtained using a sodium alkoxide prepared using
10 sodium hydride in the corresponding alcohol solvent,
employing conditions from reflux to 120°C with a
sealed tube.
Synthesis of a compound represented by (C-a) in
Production Process C, Scheme C, wherein X1 is nitrogen,
15 such as a pyridine, pyrazine or pyrimidine derivative,
may be carried out by the methods shown in Production
Process E to E-2 below.
<Production Process E>

{Scheme E)
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FP02-0061-00 1701(1998), followed by reaction with di-tert-butyl

di carbonate. The conversion shown in Step 4 may be carried out 5 10 by the
series of steps for conversion shown in Scheme F-1 to obtain (&3-e).
<Production Process H> (Scheme H OOR5. ~ ~ R5~ CNH | / Stepi H IFP02-0061-00
(Ha) R4 ~ gr,-0OS03CF3 (Hb) Ra ORg~ ~ CN Std NI boc (Hc) R4 O O O RS~N
~CNRSN~CNRSN~CNSt~boc !l / St~HI / St~HI1 / (Hd) R4 Br (He)
Rg Br (H ~ R4 R3 ~;s schenme is a st i s method for g, cagboxam de
derivative (F#f)} I n| the forradpas, R4 |repriesents Rl Qgenolor ptionally
substituted al kogy,Aand &¥s r epresent sxQpii d ituged al kyl, In this
scheme, Steps 1, 34and[5 may be carried®5 20 out in the s ner as
Steps 2, 3 and 4 é OWMRg N Schene C 1, gg% C ound (Hf) My bejobt ai ned by
addi ng steps 9@#@0- cting (Step 2) and deprotecting (Step(ﬁﬁ t he ani de.
The protectioqmgpd protection of the am de may be carried out by the

nmet hod shown in Schene F-5. The gonpounds shown in Scheme H nay be

synt hesi zed by the nethods shownlin the foIIomﬁngR}31N FRQ2- 0061- 00

&mmmsk+1amiH2.§§$mm4W4\\ Step 4 W/\
X3, A N3 X3, A N3
X4 X4
(e Rs (Ee) T

PG:Protecting Group
This scheme is a synthesis method for a pyridine
derivative (E-e). In the formulas, R2 represents
hydrogen, halogeno, optionally substituted alkyl,

5 cycloalkyl, optionally substituted alkylaminocarbonyl,
carboxyl, alkoxycarbonyl, optionally substituted
carbamoyl, an optionally substituted aromatic
heterocyclic group or an optionally substituted non-
aromatic heterocyclic group. R3 represents hydrogen,

10 carboxyl, alkoxycarbonyl, optionally substituted alkyl,
optionally substituted alkoxy, optionally substituted
alkylaminocarbonyl or carbamoyl. R4 and R5 represent
hydrogen or optionally substituted alkyl.

Step 1 is a step of removing the silyl group

15 serving as the hydroxyl-protecting group in a compound
represented by (E-a). This may be accomplished by

 reaction with tetrabutylammonium fluoride or
tris(dimethylamino)sulfonium difluorotrimethylsilicate

in a tetrahydrofuran solvent either at room
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O H02C ~ R5, R5" Step ~ H~ ~ Step 2 RGNH2 F F (H 1-a)

(H1-b) O (H1-c) 3r

This schene is a synthesis nethod for a fluorine 5 containing canpound
(H1-c). In the fornulas, R5 represents optionally substituted alkyl._Ste

is a step of ami dation, wherein conpound (Hl-b) nay be

1
obt ai ned by tﬁBO%Eﬂéboo

method as in Schenme B-10, Step 4. 10 Step 2 is a step of regioselective
brom nati on, wherein conpound (Hl-c) nay be obtained simlarly to Schene
B-10, Step 1. teBpleemtule?oridRile ERG2-i006 b0 ddZCTheOH M02C ~ OH Me02C ~
OH1l Step 1 Step 21 St~p 3/ ---~1 /1 ~/ RBXOHOH [X=Br,|] pRs (H2_a)

(H2_b) (H2_c) thk@abutyOafumtohiORs fliRrd)deVEGAC ad SONLSt

ysled iGRELheH2-e) O RS,

~ CNHI / ORs (H2-9) HOZC ~ CN Step 5 | / St RSNH2 ORs (H2-f) This schene
i s a synthesi sopgesetckeoofapcgitioxycid in order to trap the

generated anions.

5 Step 2 is a step of azidation, wherein compound

(E-c) may be obtained by selecting either the method

described in A.S. Thompson et al., J. Org. Chem., 58,

5886 (1993), or by a two-step process involving

reaction with mesyl chloride in a solvent

10 dichloromethane in the presence of a base
triethylamine to synthesize a mesylate or
followed by reaction with sodium azide in
such as dimethylformamide.

Step 3 is a step of oxidation of the

such as
such as
chloride,

a solvent

pyridine

15 nitrogen atom. Compound (E-d) may be obtained by

oxidation using a peracid such as m-chloroperbenzoic

acid in a solvent such as dichloromethane

Step 4 is a step of introducing a cyano group.

Compound (E-e) may be obtained by applying the

20 conditions described in W.K. Fife, J. Org
1375(1983).

(Scheme E-1)
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5 contai ni ng conmpound (H2-g). In the formulas, R6 represents optionally
substituted alkyl. Step 1 is a step of esterification. Conpound (H2-b) may
be obtained by heating to reflux in nethanol in the presence of a catalytic
anount of concentrated sulfuric acid. Step 2 is a step of nDnoaIkyIaFP 0061-00
Compound 10 (H2-c) may be obtained by reaction with an al kyl halide in

di met hyl formam de in the presence of 5 N aqueous sodi um hydroxide. Steps 3
and 4 acconplﬁ@ trl|atIOﬁQVI§ a 15 (Y4 Iate wher ei n conmpound (H2-e) nmay
be obt ai ned by he netﬁ@ﬁ’sho eng. p5is astep of

hydr ol yzi ng the mherelm undsM@Q f)}na beqoebt ai ned by reaction
133 FP02- 0061- 00 moph aqueous”™%o |unﬁh§dmbX|deKun an al cohol solvent or a
t et r ahydr of ur anf&t®8ohol i xed ®oby&nt. Step 6 im-@ & ep of anidation,
wherei n conmpound 5 (H2 g) may be obtained simlarly to Schene B-10, Step 4.

<Pr oducti on Process H: 32 eme H 3)R n Rz \ OBnh Rz N\ OHS~- ~\ Ste
| / Step 3 / QERM H (I—M( c$te;ﬂ-| RZ]/CB Rz \ OBh Rz CH
Step ~ O~/ Std o~/ X3 XayZ~\OH

Ra Ny _-CN Ry _N_ _CN
steps Y step7 [ Step 8 RZTI/N\ "
————

X3, # N3 X3, # Nj
X4 X R7X ey NN
[X=Br]
(Et-g) OPG (E1-h) TOH E1) “OR,

This scheme is a synthesis method for
introduction of the substituent R5 in a compound
represented by (E-b). In the formulas, Ré has the

5 same definition as in Scheme E. R6 represents lower
alkyl and R7 represents hydrogen or optionally
substituted alkyl.

Step 1 is a step of oxidation of the hydroxyl
group of compound (El-a). Compound (El-b) may be

10 obtained by heating to reflux together with manganese
dioxide, using chloroform as the solvent.

Step 2 1is a step of introducing an alkyl group,
wherein a compound represented by (El-c) may be
obtained by reaction with a Grignard reagent in a

15 solvent such as tetrahydrofuran or diethyl ether under
conditions from freezing to room temperature. A
hydroxymethyl group (El-f) or alkoxymethyl group (El-

j) may also be introduced.
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Br (H3-d) OPG O (H3-e) OPG O (H3-f) OPGRz \ CN Step 6 Ol / O N3 (H3-Q)

This schene is a synthesis nethod for a 10 derivative of a conpound
represented by (C-a) wherein R3 is carboxam de. In the formulas, R2

represents hydrogen, optionally substituted alkyl or alkoxy. Step 1 FB02x0061-00
step of conversion froma readily 15 available salicylic acid derivative
(H3-a) to compound (H3-b), and it nmay be conducted by the sanme nethod used

for synthesis of coteeursdisGh k)t epRe = ivanzyiciing SeheE el .ink3s
FP02-0061-00 Step 2 is a step of synthesizing an al cohol by reduction of

t he carboxyl goappunsheEdi-ip)gomwhewrd n( Mdmpoumay (B4 -aht adayedesi mlarly to
Schene E-4, Step 2. Step 3 is a step of protecting the hydroxyl group, 5
wher ei n conpowhd aiE&dd oy the golrteaiatddns iusinar lap yd iSeshemepzarkd Step 5.
Step 4 is a step of introducing a tert butoxycarbonyl group by

hal ogen- et al fexgharvgdylCripbeny 1pHSsphomdyrbd romtiaienahdy |ithiation with
10 butyllithiumfoll owed by reaction with di-tert-butyl dicarbonate. Step 5
is a step of butytilaghtinm.benzyl protecting group. Conpound (H3-f) may be
obt ai ned by hydrogenation in the presence of palladiumcarbon. 15 The
conversi on of StepSéeray BE earited odudibydriex ydaird ogecifesopooumsct i ons as

shown in Production Process F to yield conpound (FB-g%.
(E1-d) . Compound (El-e) may be obtained by reaction

with a catalytic amount of osmium tetraoxide in an
acetone/water mixed solvent, in the presence of N-
10 methylmorpholine N-oxide.

Step 5 is a step of protecting the hydroxyl group
with a silyl group. For a tert-butyldimethylsilyl
group, reaction may be conducted with tert-
butyldimethylsilyl chloride in a solvent such as

15 dichloromethane, in the presence of triethylamine and
dimethylaminopyridine, or for introduction of a tert-
butyldiphenylsilyl group, reaction may be conducted
with tert-butyldiphenylsilyl chloride in
dimethylformamide, in the presence of imidazole, to

20 yield compound (El1-f). Compound (El-f) may be
converted to compound (El-g) by the conversion method
of Steps 2 to 4 of Scheme E.

Step 7 is a step of removing the silyl group
serving as the hydroxyl-protecting group, wherein ,

25 compound (El-h) may be obtained by similarly to Scheme

E, Step 1. An alkyl group or alkoxycarbbnylmethyl'
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Conversion to an am de derivative of conpound (H3-g) may be acconplished by

the sane net hod shown in 20 Production Process G Here,

t he conmpound

represented by (H3-g) as an internediate may itself be converted to a
conpound represented by (Al-a) shown in Scheme C. (Scheme H4) 135 FP02-0061-00
FP02- 0061- 00 HO OH R50 ORS R50 CH Steps ~ ~ Ste ~ ~ Step 3/ HR5X/ H/ H
[X=br, | (H4-a) O (H4-b) O (H4-c) O RS0 ~ OBn R50 OBn R5p OBn Sty ~ ~ St /
H/ H/ Br Br Q@dQORGY H-s) HdHUire)rddidq it safimnd s(EL-gy)nt hesi s
met hod for conpound 5 (H4-f) which is a conpound represented by (H3-d)

wherein R2 is al koBted B tilee & crimad asf a5 ylepiriesent Capddwtdl (B -siybst i t ut ed

alkyl. Step 1 is a step of alkylation of the two 10 hydroxyl groups (R5
represents | owary dlekypbtedcsst enmaddtiasheridim ssadipournd/driidid)imeay be
obtained simlarly to Schene B-1, Step 1. Step 2 is a step of

regi osel ect i véod&ginky Isatdhoms Comspdunitd famnag)i denyo the: edintadi e fayramgact i on
wth two equival ents of alumnumchloride in a solvent such as

di chl oronet hafe® lflowieds e Ziang tion a6hh amparldvlr salsidep 3 is a step of

i ntroduci ng benzyl as a 15 protecting group for the hydroxyl group.

Conpound ( H4- 8F IRalichd osh FiofeE o 12eact i on with benzyl

brom de in

~dinmethyl formam _de in the presence of potassium carbonate. Step 4 is a step

of regiosel ect’SF&eBof 44t i on,

o)
|

Ry _N Ra__N

CN Rz __N_ _CN Ry, N _CN
I \ Step 1 I A Step 2 ' ™ Step 3 2 | =
S
R OH R N

Ry OPG Ry OPG 4
(E2-a) (E2-b) (E2-c)

4
(E2-d)

Rs R3
R CN
Step 4 2 Step5 Rz CN
(E2a) —Ps | e | o~
N.__~# N
[Ré=H] ~ .
PG:Protecting Group

(E2-e) OPG (E2-) Ns

This scheme is a synthesis method for the

10 pyridine derivatives (E2-d) and (E2-f).

In the

formulas, R2, R3 and R4 have the same definitions as

in Scheme E.

Step 1 is a step of introducing a nitrile group,

wherein compound (E2-b) may be obtained by the method

15 shown in Scheme E, Step 4.

Step 2 is a step of removing the silyl protecting

group, wherein compound (E2-c) may be obtained by the

method shown in Scheme E, Step 1. Particularly

preferred is a method of reacting

20 tris(dimethylamino)sulfonium difluorotrimethylsilicate
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20 wherein compound (H4-e) may be synthesized by reaction 136

FP02-0061-00 with brom ne in an al cohol or acetonitrile solvent.. The
conversion of Step 5 may be conducted in the sane manner as Steps 1 and 2

of Scheme F-1 to obtain conpound (H4-f). 5 General synthesis methodstF¢#-0061-00
the starting materials used in Schenme A-4 of Production Process A wll now
be described. <Production Process AP> This is a process for synthesis of ,
i nt er medi at es 100 thaPpresencaPDidpcettdRrlae)id.(AP2-b), (AP2-c) and (AP2 d) as
common starting materials for synthesis of am nophenol derivatives. (Schene
AP-1) R R~ R~ StepStep GHiSt @psZep O @didatiOn, wher@in -<dNPouhAPl- a)
(AP1-b) (APl-c) Step 3R~ RO O~ Rz Step 41 ~ ORz NHz ~ Oi NOz (AP
1-e) (AP 1-d) (E8-Thi slagc hemebita ineme biyodhieo medynochedi $cbfemeofpo @@ APL- e)
from conpound (APl-a). In the formulas, Rl represents hydrogen, optionally
substituted akkyl A epmbenad yEgaildt mhered neydl Faltk fayobeo pitildialedy
substituted al koxy. R2 has the sane definition as R6 137 FP02- 0061- 00 and
R7 in Product t8nspPrsbesd zrpa By dines derdvasige mhieggdn &afiss acyl ati on.
Compound (APl-b% may be obtai ned by reacting compound (APl-a) with acetyl
chloride in aPdbFPERN dlicR S§9™BOYFEhIFEPERSERARE &Y t6rgenef SEhere presence
of a Lewis acid such as alum numchloride, zinc chloride or tin (I1)
chloride, at $70C to room t enper at ure.

Step 4 is a step of nitrilation at the 4-position
of the pyridine N-oxide, wherein compound (E2-e) may

10 be synthesized by O-methylation with dimethylsulfuric
acid without a solvent, followed by reaction with
potassium cyanide in an ethanol/water mixed solvent.
Compound (E2-e) may also be converted to compound (E2-
f) by the method of Scheme E-2, Steps 2 and 3.

15 Each of the intermediates represented by the
general formulas in Schemes E to E-2 may also be
synthesized by the methods shown in the following
Schemes E-3 to E-21. Synthesis of an R2 or R3
disubstituted derivative may be accomplished by

20 introduction of a functional group by ortho metalation
of compound (E3-a). Here, any of compounds (E3-c) to
(E3-e) may be used as compounds represented by (E3-a),
and they may be synthesized by the methods of Schemes
E-4 to E-6 below.

25 (Scheme E-3)
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Step 2 is a step of nitration. Conpound (APl-c) may be obtained by reaction
with fumng nitric acid or 10 concentrated nitric acid in a solvent such as
t ol uene, hexane, ether or acetic anhydride. Alternatively, the reacttﬁ$ n%¥
be conducted by generating nitric acid from sodiumnitrate and hydr ofhP%PP&l-00
acid. Step 3 is a step of introducing a substituent R2 15 having any of
various structures at the hydroxyl group of compound (APl-c). Conpound
(AP1-d) may bé&DP&s ed by reacti &R h hal i de, nesylate or tosylate in
a solvent such as hyl formam de, agetonitrile, tetrahydrofuran,

di chl or onet hane or Qne, e 20 ce of a base such as potassium
carbonate, cesiumca cona e, sodi um Rydr r bonat gpa:binbdlrédl LB RE, @
pyri di ne derlvatlvg dm hydri de. é t he,dor nul REProtetinl@asug he sane
definition as R6 in Step 1 of Productlé rocess M). 25 Step 4 is a step of
reducing the nitro group. Compound (APl-e) nmay be obtained by reaction in a
138 FP02- 0061- 00 5 {50l vent such as tetrahydrofuran, ethyl acetate,

met hanol or et haRgl hydr ogen @ dhere, in R prsence of a

catal yst such as pal |l adfumt¢arbon. Ate P1-e) may be
obt ai ned by conducti ng i ) ent such asQbhy us net hanol

or hydrous ethanol in the*pregence of a n chl ori de, th addition of
iron at the reflux tepgpghaturep f t he % Ivent deochene AP )2) Ropatep 1 ~ OH
i R~ OH Step 2 -Br R~ OH Br | ~ (AT (AP2 a) (APZD) Step 3 10 R- R-
O RZ Step 4 ~ (9cR2mBr gNgiz Br NOZ (AP2 d) (AP2-c) This scheme is a nethod
for synthesis of (AP2-d) 15 from (APl -a). In the formulas, Rl represents
hydrogen, optionally substituted al kyl, optionally substiotuted cycl oal kyl

or optlonalIyB§ub§i|tutedO&£ko§Z_ Hoﬂ:l N Rry N
| N, Steel | A Ster2 N~ Step3 Ry~
(E4-a) OPG (E4b) Spg (E4-c) {pg R7RONH (E4-d) oPG

These schemes are synthesis methods for 2-

5 substituted pyridine derivatives (E3-c), (E3-d), (E3-
e) and (E4-d). In the formulas, R7, R8 and R9
represent hydrogen or optionally substituted alkyl.

Step 1 is a step of converting the bromo group to
a formyl group in compound (E4-a) synthesized by the
10 method described in J.W. Ellingboe et al., J. Med.
Chem., 37, 542(199%4). Compound (E4-b) may be obtained
by halogen-metal exchange lithiation using
butyllithium at -78°C in a solvent such as
tetrahydrofuran or diethyl ether, followed by reaction
15 with N-formylmorpholine or dimethylformamide.
. Step 2 is a step of converting compound (E4-b) to
a carboxylic acid by oxidation. Compound (E4-c) may

be obtained by reaction with sodium hypochlorite as an
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Step 1 is a step of bromnating the para-position relative to the phenolic
hydr oxyl group. Reaction with bromne is conducted in a solvent such as
nmet hanol , et hanol or chloroform Alternatively, conpound (AP2-a) may_bhe
obt ai ned by reaction with N 139  FP02-0061-00 bronosucci ni mi de in aFP02-0061-00
sol vent such as acetonitrile or dinethylformam de. Step 2 is a step of
nitration. Conpound (AP2-b) may be obtained by reaction with fumng nitric
acid or 5 concentdiztied; midentc adcimbam tempe neantres uich eastdmi-uene, hexane,
ether or acetic anhydride. Alternatively, the reaction may be conducted by
gener at i ng ni touit@nadi/ovaftreommsiedidumodivtemdt e rarthehydresEr @y icf ariddunStep 3 s
a step of introducing a substituent R2 10 with any of various structures at
t he hydroxyl @riduslireldesmhespid (eARRD P~ redimburit (uirhec)asmey be obt ai ned by
reaction with a halide, nmesylate or tosylate in a solvent such as
di met hyl f or maFied@x igcetseidvtenided,- t et r ahydr of uran, di chl or onet hane or
acetone, in the 15 presence of a base such as potassium carbonate, cesium
carbonate, sodi um Bf@FogerdEarh&itdle ot Adidaiigm nahex edyy icompeudet i vat i ve
or sodiumhydride. In the fornulas, R2 has the sane definition as R6 in
Step 1 of Prod&éridnTBYodEsOPRings Siay lanly £osiS6hesr Beddei f¢SFhe nitro
group. Conpound (AP2-d) nmay _al so he obtai ned by conduc¢ting the reaction in
a sol vent sucH'asCﬁ?@Pgﬁg ﬁggﬁé ol SoFOMPAFRTs EharoWhier e B pr sence of
ammoni um chl oride, with addition of irqn.at the reflux t erature of the
35 5ol vent | TRES SPFBRURG. RPGdot fGR ebodds S0 TeE g . thpe Firg
FP02- 0061- 00 ral__pr ctio rocesses .for. _am nophenol derivatives
e ey oo BeEoon rbcibed AP S AR S Par | ng

usi ng conpoun ynt ie y “Production

materi-al s. <Pr L.an Rrage Pz R~ B~ R ' ¥ |~ .G Step 1 B
i Step fggﬁgﬁhﬁ 4F R PR (ESPP-%X) Pafi O e OFSS’%b " (PP-c)
Production PrqeesgnBPrls)a general synthesis method for a piperazine
derivative. Step 1 is a step of treating the am no group of

cl N Cl N Cl N
X Step 1 | o Step 2 l ~
I e A
Rio Z CO2R R1o Ri1o
OH

(E5-a) (E5-b) (Esc) OPG
R10=H or CI

This scheme is a synthesis method for a 2-
chloropyridine derivative (E5-c). In the formulas, R
15 represents lower alkyl.
Step 1 is a step of synthesizing an alcohol by
reduction of a commercially available ester (E5-a).
The reduction may be accomplished using sodium
borohydride in an alcohol solvent under conditions
20 from room temperature to reflux.
Step 2 is a step of protecting the hydroxyl group
with a silyl group, wherein compound (E5-c) may be

obtained similarly to Scheme E-1, Step 5. Compound
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10 15 20 conpound (PP-a) w th bischl oroethyl am ne hydrochloride to forma
pi perazine ring. Preferably, conpound (PP a) is reacted with  _

bi schl or oet hyl am ne hydrochloride in 1, 2-dichl orobenzene while heating to
reflux, and the reaction is conducted while renoving the generated h§g9%8@®L00
chloride gas to yield conpound (PP-b). In the fornulas, Rl represents

hydr ogen, optionally substituted alkyl, optionally substituted cycl oal kyl,
optional | y sub&sSi-tit 66 alckgopnat (@fi-ajnalHeres it i=t W, edral lodmgpoiuml  R2
represents hydrogen or optionally substituted alkyl. The fornulas in
Producti on Prdééss)PRtsiedW asl yomveinfedazionehgr dimalbutara@t 5- to
8-nmenbered ring containing nore than one nitrogen atom nmay be forned,

wi t hout any resmpogiidogst @ piopersabisid.tutst deERY20061-oF0 cimgpuaid s a step
of introducing substituent R3 at the secondary am ne position of the

pi perazi ne of (Eo@podRd SchrMs) E, ChvpFreducRos) Brmreass deacted with reagent
R3- X1 %ﬁl = halo%?n) in an appropriate solvent 5 such as dichl oronet hane or

t et r ahydr of ur d§ChieAet Be %r esence of an inorgani ¢ base such as potassi um
carbonat e or sodi um hydrogencarbaonate or in the prqagncerpf an organi ¢ base
such as trial iQe or a g%gydﬁﬁg ativesggzyie cowpound (PP-c)
havi ng R3 10 int|fodufged t hereins R3 F r eagent 1r bres nts optionally
substituted al k i onal Nyoraubst it # | havi ng n the end or
a branch, al kyl ~havi ng°B#ot ect ed or substituted carboxylic acld on the end

or a branch, ajgkujrfeayi ng protected €-Bubstituted 15 hgeepxy? on the end
or a branch, al kyl having protected or substituted am no on the end or a
branch, optionally substituted sulfonyl, optionally substituted acyl, or
optionally substigté d B The reagent used to introduce substituent
R3 into 20 conpoung_iPP-b) instead of R3-X1 nentioned above,

di -t-butyl dicarbonate or o |y substituted isocyanate. Conpound
(PP-b) may be subjected to reductilve anfR&I6HIGERg an optional |y
substituted al dehyde or ket&r@ an@P§odi um 25 tri acet oxyborohydri de or

sodi um cyanobor oh iide for introducti of substituent R3, 142
EP02- 0061 00 Corrpgghlas( éﬁgéy‘gobﬁaﬁﬁé&}lﬁgeﬁﬁﬁs y“ﬁ%‘é&‘gg%na 2=

alkoxypyridine derivative (E3-e). In the formulas, R

€,

and R8 represent optionally substituted alkyl.

10 Step 1 is a step of introducing an alkoxy group,
wherein compound (E6-b) may be obtained similarly to
Scheme D-4, Step 1.

Step 2 is a step of reduction of the ester.
Compound (E6-c) may be obtained by reaction with

15 lithium aluminum hydride in a solvent such as
tetrahydrofuran while cooling on ice.

Step 3 is a step of protecting the hydroxyl group
with a silyl group, wherein compound (E3-e) may be
obtained similarly to Scheme E-1, Step 5. Compound

20 (E3-e) itself may be utilized as a monosubstituted

derivative of compound (E-a) in Scheme E.
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5 Process is converted to the final target conpound by Production Process
A. <Production Process M>» R~ Q Step 1 i R~ ps Step 2 O~ Rs n. O~ | NYs
~NHZ Z1-Y1 Y2 Y3-Z2 (MOa) ~J Y Y2 (MOb) R~ Step 3 R~ 07 OHOw ~ NY3 O ~
NYs Y~ ~ Y~ ~Y2 ~Y2 (M>-¢) (M>-d) Production Process MO is a general FP02-0061-00
production process for a heterocyclic amno derivative. Step 1 is a step of
treating the am no group of 10 conpound (M>-a) with a reagent represented
by Z1-Y1 Y2-Y3-Z2 tThef dobhlawing dger aattraidiofy imtrgpducdnmound (MO b) may
be obtained by reacting 15 conpound (M3>a) with reagent Z1-Y1-Y2-Y3-Z2 in
an appropri at subsitiemensu®3 dn diomgticwld ofBeda)de, tetrahydrofuran or

di chl oronet hane, in the presence of an inorganic base such as potassium
carbonat e, sodiSgimemgedEogencar bonate or cesium carbonate or in the presence
of an organi c base such as trial kylam ne or a pyridine derivative. Z1 and

Z2 in the rea NZ1- ¥l Y2- M2 represenPD@0y| eavi ng gr Nsuch as
hal ogen or sulf IqL .§$%Iand|Y§/repEE§Ent t hiyl endBbti ondl Iy substituted
with al kyl, al koxy on the llitke? carbonyltHocarboxyl gisulR@Ty o~ anmi de.

El ements to forrFitle ORGI n chai&-RAOPEhe por t(EDBE OPEPEsant edg) - 8s i ncl ude
carbon, oxygen, 143 FP02-0061-00 nitrogen and sulfur. There are no
particular restrictions on the length of the chain. Were possible, the

el ement formng the -Y2-o@kn chain may & have as a supggin uent an
optional ly substi tsubad 5 ky] , optdednal |y |su sti tstbesl al kogy, optional |y
substituted al&oRyarkyh,; 7oqal I%\y i hyRT3x R e

carbonyl, optionally protecte R_ i pxgdi, OpLi ona
protected or substituted c%ﬁﬁgfﬁgﬂ gH4opt|@ﬁﬁl f?protectegqéign
substituted am ne or optionally protected or substituted am noal kyl. An oxo
group may al so be present on the -Y2- main chain and forma carbonyl,

sul fonyl or sulfi né/l -gr oupod@get hert wi th gggkon arargsiH ur _on the main

chain. 15 In taebﬁéﬂhulas, 1 Pas same Jdefj ni fkph ag,, Mg Step 1 of
Producti on Process PP: nts amo | y Subsfi tuted al kyl, a

protecting group for Aydrokxyl, s QE as net hoxy

%gyl,ﬂ&et ahydropyranyl or
trialkylsilyl, or alternativefyy al Kyl hav ngz9y at

o) . OPG
(E7-))

PG:Protecting Group
5 This scheme is a synthesis method for substituent
introduction to compound (E3-a) via ortho-lithiation.
In the formulas, R11l and R13 represent optionally
substituted alkyl, R12 represents hydrogen or lower
alkyl, and R14 and R15 represent hydrogen or
10 optionally substituted alkyl.
Step 1 is a step of ortho-lithiation utilizing an
ODG. Intermediate (E7-b) may be obtained in situ by
using phenyllithium in a tetrahydrofuran solvent, in
the presence of 1) butyllithium as a base and 2) a
15 catalytic amount of diisopropylamine. Compound (E7-b)
may then be reacted with any of various electrophilic

reagents for introduction of substituents.
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20 the end or a branch, al kyl having protected or substituted carboxylic
acid on the end or a branch, arylal kyl having protected or substituted
carboxylic acid on the end or a branch, alkyl having a protected or
substituted hydroxyl group on the end or a branch, 25 arylal kyl havi F§02-0061-00
protected or substituted hydroxyl on the end or a branch, al kyl having
protected or 144 FPO2- 0061- 00 substituted am no on the end or a branch,
aryl al kyl havi ng pBéepcedsor siiept iotfutied radued ngn at hydenekydr gardmpanch,
optionally substituted sulfonyl, optionally substituted acyl or optionally
substituted c&ebaeupd (B7Scepmayi beaobtegned dapreredtioon ofhen R6 of
conpound (M>-b) is a protecting %roup for the phenolic hydroxyl group. For
exanpl e, conpeaRBoiNDd dE Twhker &ilfhRE rigembyRbry@tehy foddpwied byt ai ned by
treating conmpound gm(>b) with an acidic m xed solvent such as 5 10 N
hydrochl ori ¢ 8&idpraéenoneing pdsaddneoasdusershhadiregasi gereniseydr of ur an.
Step 3_is a step of introducing a new substituent R7 at the phenolic

hydr oxyl group of €&RBodndS(ROSERP RE Bakvidpéieanefdéhenphiesnlds R6 in Step
1 of 15 Produgti.on Process M. Cbngound gk(}d) wherein X2 of reagent R7-X2
descri bed bel B¥AFS*¥L| 8201Ry YREGFLIBUCATREURS dEdiddr M8yl PEnate nay be

synt hesi zed in the fal|low manner,. Th onpound ( d) .may be obtai ned by
reacting 20 089%86H88(k@55¥%wFFﬁ Pgaﬁgngcé?m?ZBrﬁ'agggﬁpﬂopriate sol vent
such as dinethylfo§ganige. acet gitrile di thﬁl et her, tetrahydrofuran or
di chl or onet hane, iR the pr-8s8n&&SBf Odn tHhoPGETEI%asE°5BY 9E°8Brassi um
carbonat e, sogdj r ncar a i 5_carbonate_or in the
presence of aﬁbﬁgégﬁgc?ngg?sﬁgﬁ §§ ??F%ﬁé&ﬁa 'néegfgéoByPFdine derivative,
or insphe 145 =0 - . RREAC i vdr i de,,_Conpound ( MO d)
mhereﬁg R7 iscﬁggﬁgﬁdngg%bg90gégﬁnggﬁ§?£5§%ggﬂgbgégdogereacting conpound

(M>-c) with dkafag@haﬁgﬁownei gthyhoegher or with 5 .
trimethyl silyldi azonethane 1 n acetonitrile diisopropylethylam ne-nethanol .

Conpound (MO d) \Ahs%;nsxz_si B Eeagept Rixy¥2ak3olydhaxybaiBy¥ibg eBtai ned by
reacting conpound ( c) with reagent R7-X2 by the publicly known M tsunobu

10 reaction ipyashapprepehabecsnbyent7sech as teipalivdr phdkannoribol uene.
In Production Process M), R6 and R7 may soneti nes
is alkyl may be synthesized by reaction with a
15 Grignard reagent in tetrahydrofuran, and reduction
when R12 is hydrogen may be accomplished using sodium
borohydride in an alcohol solvent.
Step 6 is a step of alkylation of the hydroxyl
group, wherein compound (E7-g) may be obtained by the
20 method of Scheme B-6, Step 3. When R13 is a
tetrahydropyranyl (THP) group introduced as a
protecting group, compound (E7-g) [R13 = THP] may be
obtained by reaction with dihydropyran in a solvent
such as dichloromethane using a catalytic amount of p-

25 toluenesulfonic acid or camphorsulfonic acid as the

acid. A carboxyl ester or carboxamide group may also
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undergo conversion to a structure which is not defined herein by a nethod
easily predictable by a person 15 skilled in the art at an appropriate
stage after introduction. Likew se, the -N Y1-Y2-Y3(-N) portion obtatﬁed q¥
cyclization in Step 1 may al so undergo conversion to a structure whi 03-8061-00
not defined herein. (Conversion of the -NY1-Y2-Y3(-N) portion is 20
described in sone of the follow ng Production Process exanpl es). Conpounds
(MO-b), (MO clheardatEmBudedobt ai ned in this Production Process are converted
to the final target conpounds by Production Process A 25 <Production
Process PR> Productitel Prdsess sikRpi ©fa igdreodalcigyntehdsirg-146  FP02- 0061- 00
met hod for pyrrolidine derivatives. (Schene PR-1) | RL O.O Step 11 Rl
O'O~ Step 2 RPuprx@cagbonyl gronp.-r Compounyg '(BIoh) MRYo bePRbta)inePR1- b)
Step 4 R~ ~OH. ~ OOl ~---s Ol ~ NN Step 5 OH (PRl-e) (PR1-f) (PRl-c)
Step 3 R~ ~~~b® reacfignep s coRPeUPPRIET)bEc Wi FR-1 ard-&wé yer oduct i on
process whereby the 5 10 -N-Y1-Y2-Y3(-N) portion obtained by cyclization in
Step 1°of Pro@dGERrERNPESCESs "B fray undergo additional structural
conversion. In the fornulas, RL has the same definition as RL in Step 1 of
Production ProcesStP. SR16 &ndtRP1 HaveMave "shrd el digtfitadne & I% -and R7

in Production_Proces 7_Althoygg on net ho thyl i s nentioned as a
prot ecti ng grSﬂBpPBP%tRE phénBRYC ﬁyakﬁﬁﬁpear§§g515§°&8%ﬁ8&n&§ (PR1-a) and
fﬁ?&égtéi;geggga %pggéénéki%ggggﬁodqgh@%éyaﬁ ﬁygh g&%%n%ci%oﬁv%%%p of
such as dichloromethane, and reaction at room
10 temperature.
Step 9 is a step of amidation, wherein compound
(E7-7) may be obtained by the method described in
Scheme B-10, Step 4.
Compound (E8-a), a compound represented by (E3-b)
15 wherein the ODG is chloride, may be converted in the

manner shown in Scheme E-8 below.

(Scheme E-8)
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at the hydroxyl group of conpound (PRl-a). The reaction is conducted using
reagent R10-X3 in an appropriate al kaline hydrous organic solvent, in the
presence of a phase transfer catalyst. Preferably, conpound (PR1-b) is
obt ai ned by reaction of reagent 147  FP02-0061-00 R10-X3 with conpo&RB2-0061-00
(PR1-a) in a mxture of 500 aqueous sodi um hydroxi de and toluene in the
presence of tetrabutylamoni um bronm de. Here, X3 is a | eaving group such as
a hal ogen or sdllfq\pate. 5 Step 2 i% a step of trﬁ%ting.conpound (PR1-b) in

t he sane manner>Nas tepséqu RtQd i on Fggc;ss 1‘io;yield conpound
(PRl-c). Step 3 st ep—of intinga_ﬁ’:mw iNuent R11 at the
phenol i ¢ hydr ®gyl ~0royp of conpe PRIz k1780 (PR1-c) may be
treated in the s pger as for intrpduction of g ep 3 of

Pr oducti on Procégg%ND to yield cespourPY PR1-d) havigg, R1L L ntroduced
therein. Step 4 is a step of treating conpound (PRl-%?zin 7% the same
manner as Step 2 of Production Prpegess MO td’yield conpound (PR1l-e). Step 5
is a step of selectively ipspodue+hg- subiiiNgent R11 only at the phenolic
hydroxyl group of compound (PR1-&2snBUtiliz||ng|the difference in 20
reactivity between the two hydroxyl gro Y npound (PR1l-e), treatnent
may be carried out in the same manner as for intiroduction of R7 in Step 3
of Production Process MOto yield conpoundE%ﬁRlpf? havi ng R11 i ntroduced
therein. 25 Step 6 is a step of treating conpound (PRl-f)_.in the sanme
manner as Step 1 of thig,Sche F¥ yield |48 92°0061- 00 conpound
(PR1-d). Corrpoundgg(b?qu-béS_.and (IPRl d) obﬁt%ﬁined in | 5 Schene PR-1 are
converted to the final target g0 unds by Producgkf o cess A (Schene

PR2) RLRL RL RL OL5 O ~ % O'O-_Stepl1.01 ~ O'O- St~ | 5504 Step 3 ~N N O
~ N ~O ~ N ~H ql4 ~14 ~14 (PRL- é‘}e'?’PRQ%%) R14=F, CNF(PR2-b) (PR2-c) RL OL5
RL O15 Step 4~ O ~ ~ Step 5 O ~N | N F OOH ~Ria O ( PR2-d) ( PR2-e)
(Eo-rb) Step 6
(E4a) NP Ry
R18MgX E8g  OPG
PG:Protecting Group

This scheme is a synthesis method for compounds
(E8-c), (E8-d), (E8-f) and (E8-g). 1In the formulas,
R3 has the same definition as in Scheme (E3-b). R16,
5 R17 and R18 represent optionally substituted alkyl or
optionally substituted cycloalkyl, and R16 and R17 may
optionally form a ring together with the N. Ar2
represents an aromatic heterocyclic group.
Step 1 is a step of oxidation of the pyridine
10 nitrogen atom, wherein compound (E8-b) may be obtained
by the method of Scheme E, Step 3.
Step 2 is a step of introducing an amino group by
substitution. Compound (E8-c) may be obtained by

reaction in an alcohol solvent in the presence of an
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RRL Step 6 RLOO Step 71~0.0 OI1~.. O~ N~ ~NO-N O 14 (R14=CN ~
~OH (PR2-a) (PR2-f) O Alkyl (PR2-9) RLR ~zo St~p 8 Ol i OO St~p 9 O ~N
~R ~RI's 1s (PR2-h) (PR2-i) Scheme PR-2 is one production process mherebg
the 10 - N-Y1-Y2-Y3(-N) portion obtained by cyclization in Step 1 ofFP02-0061-00
Production Process MO may undergo additional structural conversion. In the
formulas, Rl has the sane definition as RL in Step 1 of Production Process
PP. R15 and RROnbaventbe safgidebhBi fFirons rasmREeapdrBEure Booducti on
Process M). 149 FP02-0061-00 Step 1 is a step of replacing the hydroxyl
group of conmpefindx(PRl-a) with a substituent R14 (F or CN). Wien R14 is
fluoro, conmpound (PRl-a) may be treated with diethylam nosul fur trifluoride
(DAST) in 5 dichl gtepeBhaseat stgpebd dcompodondihBR2- AetRidaroFptivhen R14 is
cyano, the hydroxyl group of conpound (PR1-a) may first be converted to a

| eavi ng groupingt byastatyke ebkatide.r e€gepbusdcHHE8s diretagndsul f onyl

chloride in an appropriate solvent such as 10 di chl oronethane, in the
presesce of abhaseedubly hsatingt hpl arifdex Aokpthegewitpami ddnsalt may t hen
be reacted with this internediate to introduce a cyano _group. Preferably,

t he i nt er rediratgent addedstdventeshyghf asnaeildengn@rr &¥deag wilth tHedi um
cyanide in 15 the presence of tetrabutyl ammoni um i odide to yield conpound
(PR2-a: R14 prempncstep 2 psliagdisp 6RTRAYST-ng TEGNPSIH@IPRe- a) (R14 - F or
CN) in the same manner as Step 2_of Production Process MO to yield conpound
(PR2- b) (R14 €afadysENis pPyese&pPiYis a step of introducing substituent R15

at the phenolic hydroxyl group of c ound .(PR2-b) (R14 - F or CN). Conpound
(PR2-b) may 5@tFPééﬁé&rﬁﬁ%ﬁﬁglggﬁépﬁgﬁﬁgPaééaﬁgFﬂantroduction of R7 in Step
3 of Production Process MOt i el Q und, (PR2-¢).(R14 = 25 F or. CN)
havi A§ R15 i nt r odfc B Tt-Hersi %Tﬂﬁggsilir@%gdst 1679%8‘ v &R fg *CoiSound

(PR2-c) 150 FPO2- Q061- 00 erein.R14 = CN.to conpound (PR2-d) wherein the
cyano group SYPESRTSFEEd yb%gecgkg&ﬁﬁlngkSﬁ%&%§ﬁalkali hydr ol ysi s.

Preferably, corrpogg%géﬁ\l;«’é;ﬁc)aoﬁg eioqf %jf%rd_lgﬁlﬁw il?le_tg%a;sta by heating to

reflux in a m xed ueous “sodi-um hydr oxi nd et hanol to

yi el d conpound (PR2-d) < Sten 5 i $r2o5Uep «of Auie! idofidhRl @At ng the
car boxylic a0|3'group of conpoun?t%SRZ-d) for 1 ntroduction of a substituent
R18 by common ”Et@Q%%-B is a step of reductive removal of the
15 chloro group. Compound (E8-f) may be obtained by
heating to reflux in an acetonitrile solvent in the
presence of a palladium catalyst and ammonium formate.
The palladium catalyst is preferably
tetrakis (triphenylphosphine)palladium. An alkyl group
20 may also be introduced at the pyridine 5-position.
Step 6 is a step of alkylation. Compound (E8-g)
may be obtained by reaction of (E8-a) or (E4-a: R3 =
H) with a Grignard reagent in a solvent such as
tetrahydrofuran or diethyl ether, in the presence of a

25 nickel catalyst under conditions from freezing to room

temperature. The nickel catalyst is preferably [1,2-
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10 The carboxylic acid group of conpound (PR2-d) may be converted to an
active species by a common net hod such as an acid m xi ng nethod using a
chloroformc acid ester or an acid chloride nmethod using oxal vyl chlgé'ds
and then reacted with an al cohol or amine for 15 conversion to (PR2% éz.' 061-00
Alternatively, (PR2-d) may be esterified by reaction with the correspondi ng
al kyl halide reagent in the presence of an appropriate base or by reaction
wit h di-tert bst(ylipthiengr phoatd ino ) tfertdoueny 1dIndatkal (1)t vk Jjoresknce of

di et hyl am nopyri di ne. 20 Conpound (PR2-d) may al so be subjected to

dehydr ati on be#ctnomrhesi g dem talteo pblosph iam Ad gamd &usdptasddf,é-m ng
condensi ng agent, for conversion to conpound (PR2-e). The synthesis nmay

al so be carr béd (didrhien ydphes pduinea proplmenvmaye &Gtsicolre. URESL.r epresent s ami no
25 or alkoxy. Step 6 is a step of subjecting conpound (PR2-a: 151

FP02- 0061- 00 R14 TheNpsilde ghiedihni oy @r S1oppiodinch nefps esand adamyer (Fs Step 4
followed by treatnent in the sanme manner as the esterification in Step 5,
and tBen ket &) Peot @dsicoleoCAErE&Shonyiei§ro GPMPOUIE IEHaFEHGH. After
5 converting_ conpound (PR2-a: R14 = (gg)fcto a car bo>(<jy| ic acid ester, it may
be reacted wPth (F%ka alinglygler cQgORUNSFc i oL srethad &t Héf'orhat e under
acidic conditions to_yield conpound (PR2-f). Preferably, the nethyl

or t hof or mat e WS TedRcFed Wist # ¢ é%FH@hy@QﬂwﬁﬂTPﬂ?qq?lﬁ%ﬂﬁ%ﬁﬂnq?ykhe

presence of an acid catal yst as .c horsul fonic. acid o

p-t ol uenesul P& Ta@q ¢ WDFFEI%BI ée’?‘l§%e%v§A,%ete& ﬁ”@&c?&?ﬁ{)&%& (PR2-f) .
Step 7 is a step of .reducing t.he ester aqroup of conpound (PR2-f) for
conver si on t5°§%ﬁ§&?5§yﬁ%FW%llfSS %ﬁﬂﬁ,%;%h t hen sel ectively deprotecting
onlyltohe ket IS re%tee%t_i n of the acetophenone carbonyl group. First,
conpound ( PR2- i'S reacted with an esterreduci ng reagent such as |ithium
al um num hydrigde. in an appropriateRsvath such as tetrahydrofuran or 20
di et hyl et her, Poryto ersi§§”to a th&L r oufys %, under mldly
aci di ¢ condi tj ons, abhy—ender cofditi ons_vﬁfh an ac{ati C

aci d-tetrahydr% r (4:1: 1'3‘2 1Xe chd sol veRitz protecting
group for the c p is selectively deprotected 25 whilg |eaving

t he met hoxynet hyl griesp for the phen%Ti@ghydPBle, to yYselgb-gonPtnd
(PR2-g). 152 FP02-0061-00 Step 8 is a step of converting the hydroxyl
group of conpound (PR2-g) tg subsgituent R19 (c%1a8no o Vvarious al koxy).
When R19 is cyano, &$ tment i 3yCaryied out in t S manner as for
conversion in Step N4 i no, St 4yi ¢l d colpoyhd (PR2-h) wherein

t he hydroxymet hyl group of & Roaq) iS¢ o cyanonethyl, in
whi ch case R19 represents cy . o [ ki, conpound
(PR2-g) is 10 treated in the sdme_manner as Step 1 of Schenme PR-1 to yield
conpound (PR2-h) for conversion &% he al koxy groupKE%ﬁ whi ch case R19 has
the sanme definition as OR10 in Schene PR-1. Step 9 is a step of
deprotecting the 15 met hoxynet hyl group serving as P&eroprtobeeiupng group for
t he phenolic hydroxyl of conmpound (PR2-h), and then introducing a
substituent R20. Hhist ,saemeoursd o RRHNedis tweddtcel] fior tdrensared manner as
Step 2 of Production Process MO to renove the nethoxynethyl 20 group. It is
t hen treated (BEP-tdie hsanmgrenrmib st thored rmrioductricorp .of IRY tihe Step 3 of

Production Process MO to yield conpound (PR2-i) having R20 introduced
t her ei n. formulas, A has the same definition as in Scheme B-11

15 and R12 has the same definition as in Scheme E-7.
R18' represents R18, Ar2, hydrogen, optionally
substituted alkoxy or optionally substituted amino
(wherein R18 and Ar2 have the same definitions as in

Scheme E-8).
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Compounds (PR2-c), (PR2-e) and (PR2-i) obtained 25 in this Schene PR-2 are
converted to the final target conpounds by Production Process A 1S3

FP02- 0061-00 (Scherme PR-3) R~ dR2s O~ ~ Ste p 1 N~OH ~ ' OCH (PRS-a%(§% &éS
R-~d2s O~~NOH+ Ol ~ N~24 ~4 ~|~4 (PR3-b) (PR3-c) Ste p 3 RFRVHQ0¢1-00
~~ N~OH -t~4 (PR3-e) Step 2 R~ d 2s ~ N ~25 ~4 (PR3-d) Schene PR-3 is one
production process whereby the -N Y1-Y2-Y3(-N) portion obtained by
cyclization in 5 Step 1 daf PBredest odn removesy NMBendPurgdengo additi onal
structural conversion. In the fornmulas, R has the sane definition as RL in
Step 1 of PreeuvtihgnaPbr tbesbyPROXRA3prRE4candIR2S ovpve tCdeepsarnel def i nitions
as R6 and R7 in Production Process M). 10 Step 1 is a step of treating
conpound ( PR3EQYy b)) nmelebsapbtrdingsr bas regspionofinsememd ROl to yiel d
conpound (PR3-b) having one substituent R24 introduced therein and conpound
(PR3- c) havi Aglvestsibstheuereseres ioft podaded Yither ameunyy o pat i vel y, when
R24 is a 15 nethoxynmethyl group or the |ike, an excess of nethoxynethyl
chl or Pde nay tBéueBgstddORith acdfpdsnd™ PR39a) in the presence of

di i sopropyl et hyl aréitne to,yield conmpaounds (PR3-b) and (PR3-c). lOorrpounds

(PR3 154 ep 2 is a step of azidation of the hydroxy
group, wherein compound (E9-c) may be obtained
similarly to Scheme E, Step 2.

Step 3 is a step of reduction of the azide group,

10 wherein compound (ES-d) may be obtained under the same
conditions as in Scheme C, Step 1.

Step 4 is a step of introducing a substituent at
the amino group, wherein compound (E9-e) may be
obtained similarly to Scheme B-11, Step 1.

15 In the case of a compound represented by (E3-b),
wherein the ODG is a carboxamide derivative, the
reaction is preferably followed by protection of the

amide hydrogen with a Boc group in the manner shown

below.
20 (Scheme E-10)
0o 0
R7\N N Step 1 R7\N N
RS | / T tIJoc . | ~
(E10-a) OFC Etop) OPC

PG:Protecting Group

This scheme is a synthesis method for compound
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FP02- 0061-00 b) and (PR3-c) may be separated by silica gel colum

chromat ography. Step 2 is a step of treating conpound (PR3-b) in the sane
manner as Step 1 to yield conmpound (PR3-d) 5 having a newy introduced
substituent R25. Step 3 is a step of stereoinversion of the hydroxyFPQreesl-00
of conmpound (PR3-b) to yield conmpound (PR3-e). Conpound (PR3-b) is reacted
with mitrobenzenesul fonyl chloride in dichloronmethane in 10 the presence
of triethyl aggne-Bnd direthyl #srnopwsi dRBe ankt Ri7s hialven theeated Wi t h cesi um
acetate while heating in dinethylsulfoxide to yield a hydroxyl-inverted
acetate. Thigefsntiteéahedawi th pehasei Bm3car bonate in nethanol to yield the
hydr oxyl 15 i nverted conpound (PR3-e). Conpounds (PR3-b), (PR3-c) and
(PR3-d) obtained sneSchede BRsBepr efcantecdading eh8oki galouparget conpounds
by Production Process A Conpound (PR3-e) nmay al so be treated in the sane
manner as St tpe2anfid2Ontiirog8Sohefremand ehewotesrdngedrogpt-he final target
conpound by Production Process A (Schene PR-4) 155 FP0O2- 0061-00 Rl Rzs
R~ R2$ Rl R2§oRpounds (Bilépbl may BeepbZaingdSbeprgactdop with - di~s O ~ ~
--.~ 01l " N-" O- NNOS COOEt COCEt (PR4-a) (PR4-b) (PR4-c) (PR4-d) R~
dRzs Step i ©elrt~bNt@OOHicPRPoBRLR~18 2s sStlagns Guck @8O Bu ( PR4-~ Schene
PR-4 is one production _process whereby the 5 -NY1-Y2-Y3(-N) portion

obt ai ned by éeyekppitirdde Anstbs PrepePesdedt iCdhethydedd nopYirdy itveder go
additional structural conversion. In the for rrulggs,, 1 has the sane

R
definition as Rl PnCSMBRURFSPEEFEEL O P d&esd PB. SRPE™Fad 't he sane
definition as,R6 and_R7.in Production Process M. .St 1l is,a step of
treating conBEREIEPRA- 4F f@g\ﬁ%ﬂ uﬂ:g%eg@% yé P&a&é%tyi?\mﬂaé( REat | ng ina

1, 4- c_iLlooxane synthesized by the following method.

(Scheme E-11)
OH 'ORao
N N
t
Rie | ~ Step 1 R7e | N
= R20X =
Ra [X=Br,] Rs
(E11-a) Ry OPG (E11-b) R, OPG
Step 2
cl
N N
Ris ™~ Step 3 R ™~
I = | =
R3 R3
R, OPG Ry, OPG

(E11-c) (E11-d)
PG:Protecting Group
This scheme is a synthesis method for (El1l-b) and
(E11-d). 1In the formulas, R19 represents optionally
15 substituted alkyl or cycloalkyl. R20 represents

optionally substituted alkyl. R3 and R4 have the same
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solvent to yield a thioamde (PR4-b). Step 2 is a step of treating conpound
(PR4-b) 15 with ethyl O-trifl uoromethanesul fonyl hydr oxyacet at e,

tri phenyl phosphine and triethylanm ne to yield conpound (PR4-c) . Step 3 is

a step of reacting compound (PR4-c) 20 with sodiumtriacetoxybor ohyﬁﬁqi’dgoqlnoo
1,2 dichloroethane in the presence of acetic acid for reduction of the

enam ne to yield conpound (PR4-d). Step 4 is a step of converting conpound
(PR4-d) 156 4eFPR2+086%- A8 ta 8chamboxylic acid derivative (PR4-e) under
appropriate conditions such that substituent R26 is not affected.

Generally, it is breptediw thstegeolfs adhgilamibydodxitte oydagugdus |ithium
hydroxi de in an 5 al cohol or an al cohol -tetrahydrofuran m xed sol vent for

al kal i hydrobysup b@ yoabdundnuBanda(PRéoe)esPoapling $oa comppunld treati ng
conpound (PR4-e) with di-tert-butyl dicarbonate in tert-butanol in the
presence of dEmethyl am N8RRI which wagl tet sentdetsit@dobtyyltést erifi ed
conpound (PR4-f). Conpounds (PR4-c), (PR4-d) and (PR4-f) obtained in this
Schemd ( PR- 4jne&hedcsheent éd Schele Erdal bedoyet teoypedddsompomngduct i on
Process A. (Scheme PR-5) 0O R~ R R-f R~ ~ OO Ste 1 ~0O00 Step21~00
Step 3 | ~ OBLO-b)~byHthe @ethodNEf~Sohmme B=N,ESCEB~-GGROEt Et OOC~ Et OOC~
(PR5-a) (PR5-b) (PR5-c) (PR5-d) R~ bz~ R~ R2~ R~ 0z7 R~ ~z~ Steps Op N O
Ste~ ~O| %b O SBtep R isNassfep pfycrngeN tRngothE: bedr oxydogEeOC 15
(PR5-e) (PR5-f) (PR5-g) (PR5-h) Schene PR-5 is one production process

wher eby the IR w1<RIo¥9( 9KpPUBort CORPENDS: Héd o) cyayi P&t iodrtaiped

by reaction with thionyl chloride in a solvent such as
10 dichloromethane at room temperature, followed by
treatment under basic conditions.

Step 3 is a step of removing the chloro group by
reduction. Compound (Ell-d) may be obtained by
hydrogenation in an alcohol solvent at room

15 temperature and normal pressure in the presence of a
metal catalyst such as palladium-carbon.

(Scheme E-12)

N (I) OAc OH
| " Step 2 Ns N
e N
B Step 1 i]if;Lw p [ ) Sees ®
Ry OPG R Rs Ra
4 Rqy OPG Ry OPG
4 Ry OPG
(E12-a) (E12-b) (E12-c) (E12-d)
0 OH
Step 4 N Step 5 N
(E12.«) —= H Y5 —= R =
_ R19MgX _
R3 [X=CI,Br] Rs
Ry OPG Ry OPG
(E12-e) (E11-a)

PG:Protecting Group

This scheme is a synthesis method for compound
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Step 1 of Production Process MO may undergo additional structural
In the fornulas, RL has the 20 sane definition as RL in Step 1

conver si on.

of Production Process 157

FP0O2- 0061-00 PP. R27 has the sane defin

{11 on as
R6 and R7 in Production Process M). Step 1 is a step of treating cdh%gﬁﬂaﬁ’oo

(PR5-a) wth a catal ytic amount of
known reagent di et hyl

rhodium (11) acetate diner 5 and the
di azomal onate while heating in a toluene solvent, to

yi el d conpourid1(PR% .b) In Shepf2rimsilasst &3 ehd Réahiavg chepeame (PR5-b) with
equi val ents of sodi um et hoxi de and ethyl acrylate 10 while heating
et hanol to ydelfdntihéongckhiszed Soimpowend .( PRBSchasSttdye Zame a step of
treating conpound (PR5-c) with 5 N hydrochloric acid while heating in

et hanol to ydelfdnddrnpound (PRSctpmeawi-id -t he net hoxymet hyl
group renoved. Step 4 is a step of converting co

in

15 protecting
ound (PR5-d) to conpound

(PR5-e) having a Sé&gby li Asr edste® SdboxiitadionRPL. thempoirid@iteR5- e) nay be

obtained by treatnent in the same manner as for introduction of R7

Step & of Prodiicoigen PteBesd mPMPSuEs FE1Z-a)gt shede ity €AMREConpound

(PR5-e) with 1,2-bis(trinmethylsiloxy)ethane and triethylsilyltriflate in

di chl or omet hd®eé 2r®)ymalvd beorpSait eCPRIML afHer &ich She™sc &vy IS tEH onyl  of 25

conpound (PR5-e) is ketal-%rotected. Le% 6 is %'step offreducing t
a ish intro a

| act am car bonyl = 15&eps 2

10

15

20

d 3 accomp uctlon o

hydroxyl group at the methyl group by rearrangement.
An acetate (El2-c) may be obtained by heating compound
(E12-b) from 120°C to 140°C in acetic anhydride. This
may then be reacted with sodium methoxide or potassium
carbonate in an alcohol solvent to yield compound
(E12-d) .

An alkyl group may also be introduced into
compound (E12-d).

Step 4 is a step of obtaining an aldehyde by
oxidation of the hydroxyl group. Compound (El2-e) may
be obtained by heating to reflux together with
manganese dioxide in a chloroform solvent.

Step 5 is a step of alkylation. Compound (E12-f)
may be obtained by reaction with a Grignard reagent in

a solvent such as tetrahydrofuran or diethyl ether.

{(Scheme E-13)
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FP02- 0061- 00 of conpound (PR5-f) for conversion to nethylene. Conpound
(PR5-f) may be reacted with tris(triphenyl phosphi ne)rhodi un(l) carbonyl
hydride and di phenylsilane in an appropriate solvent such as 5
tetrahydrofuran to yield conpound (PR5-g). Step 7 is a step of reacFP#g0061-00
conpound (PR5-g) in 50 hydrochloric acid-tetrahydrofuran to yield the

ket al - deprot ect ed conpound (PR5-h). Conpounds (PR5-d), (PR5-e) and (PR5-h)
obtained in 18 _Schenme PR-5 are canven ed to the figal garget conmpound by
Production Proc . <Pr &tapcki on ss Bwp 259 0061-00 Rl ~28 Br
~ Hz (PS-a) Ste ~Rza ST’ ~ Tzt Bu St ~z8 Br ~ N (PS-h)
ztBu RL or ~ ~ v O (PS-h)
Step 4 1 ~ R28 @EB®c "N () 1 E13h) Sy E13-0)  opg

N\HCI N\ N
AN
| P Step 3 | Step 4 |

HO I[§(2_1BXr ] RO = R51O
R, OH R, OH Ry OPG
(E13-d) (E13-¢) (E13-f)
PG:Protecting Group
This scheme is a synthesis method for a compound
represented by (El12-a). 1In the formulas, R4 has the
same definition as in Scheme E. R21 represents
5 optionally substituted alkyl or cycloalkyl.
Step 1 is a step of reducing the commercially
available compound (E13-a), wherein compound (E13-Db)
may be obtained similarly to Scheme E-5, Step 1.
Step 2 is a step of protecting the hydroxyl group
10 with a silyl group, wherein compound (E13-c) may be
obtained similarly to Scheme E-1, Step 5. Also, a
compound represented by (E12-a) wherein R3 is alkoxy
may be synthesized in the following manner.
Step 3 is a step of selectively alkylating the
15 phenolic hydroxyl group of compound (E13-d) either
obtained commercially or synthesized by the method
described in Y. Morisawa et al., J. Med. Chem., 17,

1235(1974) . Compound (El13-e) may be obtained by

stirring in dimethylformamide together with 2
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~~28 Bzs ( PSSd~RL RlL \Rz8 Step 5 ~~ Rzs Br (PS-~ ~R3c (PS-e) " -CHRL
Hstd ~_ N(PSj) Step 9 RL ~ ORzs TBS O(PS-n) RL 1 Step 10 ~ ~ Rzs N
(PS-k) O This Production Process PSis a general synthesis 5 nmethod for a
pi peridine derivative. In the fornulas, Rl has the same definition BRBO2RQ0§1n00
Step 1 of Production Process PP. R28 and R30 have the sane definitions as
R6 and R7 in Production Process M). Step 1 is a step of reacting conpound
(PS-a) with Zgufeanmehdehyde sbaipiodyge ide am reomar@drideer ity edring it to
hetero Di el s-Alder reaction with a dine having an enol ether structure to
form an oxopBpgbugsneor iingayPref erabhiye GoRpEFidiEnS anount @acted with 370
160 FPO2- 0061-00 formalin in dichloronethane in the presence of nmagnesi um
sul fate to pphaduegyaanibinge foandwekie biyeaetictn om wiwhe ans aflikytler ed with
celite. After adding 2-trinethylsilyloxy-1, 3-butadi ene and toluene 5 to the
filtrate andha@abieng to -70C, a 1 M hexane sol ution of diethylal um num
chloride is added dropwi se and the tenperature is raised. After conpletion
of thé reaction, Btepsdeishangeepniotth paottetcrtalmad ridfeu hard roodvit igaeuand
treatnment is carried out with 1 N 10 hydrochloric acid to yield conpound
(PS-b) havi ngithe asisiylydngirogirheango e Megd bieo carkdtesheutStep 2 is a step
of treating conpound (PS-b) with p-tol uenesul fonyl net hyl isocyanide

(TosM ©) in dicserhdrgetivatdet amethiogt dolSchemeh& Preddifie of tert 15

but oxypotassium to yield conmpound (PS-c) having the oxo group converted to
cyano. Step 3SchemesEepg4df reacting the carbonyl group of conpound (PS-b)
with any of various organonetallic reagents to yield a tertiary al cohol
(PS-d) havin anN20 ded substi fdent R29. For exanple, conpound (PS-b) may
be reacted w Nde d\n diethyl e N3 o el d conmpound
(PS-d) having |n/a deck e gr oup. al kenyl or

al kynyl . SteRs4 s arstep of treatt und (PS-bg Ra reduci ng
agent for convergjonnio an al cohof conmpound (PS-e). ri ous reducing

yl mag gpm

agents may be d Rq = Na 4 T3
9 y &S (E14-b) (E14-c)
Cl R23\N/R24
N_ _CN
(E14b) — | P Re — 2
R3 5 R23R24NH e NP Rs
3
Ry Nj Ry Na
(E14-d) (E14-e)
10 This scheme is a synthesis method for compounds

(E14-b), (El4-c) and (Eld4-e) utilizing a compound
represented by (E—e) in Scheme E wherein R2 is methyl.
In the formulas, R3 and R4 have the same definitions
as in Scheme E. R22 has the same definition as R19 in
15 Scheme E-13, or represents hydrogen. R23 and R24
represent hydrogen or optionally substituted alkyl.
Step 1 is a step of introducing a hydroxyl group
at the methyl group, wherein compound (El4-b) may be

obtained utilizing the same conversion as the method
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161 FP02- 0061-00 but treatnent wi th sodi um borohydride in a nethanol

di chl oronmet hane m xed solvent is preferred to yield compound (PS-e). Step 5
is a step of treating conmpound (PS-e) in 5 the sane manner as Step 1

Schene PR-1 of Production Process PR to yield compound (PS-f) havi nle%Z -0061-00
new y introduced substituent R30 at the hydroxyl group. Substituent R30 has
the sanme definition as R6 and R7 in Production Process M). 10 Step 6 is a
step of Hor ngholkAM@AS SEBaaki @rl1at. t he carbonyl group of conpound (PS-b) to
yield the carboncarbon bond forned unsaturated ester (PS-g). After treating
a tert-butyl dietbykphaospBonoatebabs iltiordeditdmrhyddoctpound (E14-

1, 2-di net hoxyet hane, conpound (PS-b) 15 dissolved in 1,2-dinmethoxyethane is
added to yiekd fagpbendbtBIngH. b$t epattiiena wittép dife thyd-amddioctildurof t he
unsat urated ester. Conpound (PS-g) may be treated wi th sodi um borohydri de

i n a dichl or aretthapeinet handlichl oroxed hsalevent 1li,2-tdiehiresetdans, a

catal ytic anount of nickel (I1l1) chloride6 hydrate, or reacted with

nmagnesi um i nuneklacohdfidionel debom e 7D, °4- rted orctonort epfpettad unesat ur at ed est er
to yield conpound (PS-h). A piperidine derivative may al so be synthesized
25 by the follow BeBseps a8d ¢ BEcospdp s iietaostugd igh ofedh @ idempound
(PS-i) in 162 FPO2- 006l -00 the sanme manner as Step 1 to yield conpound
(PS-j), w thggomil-t aneous fornation of a oxopiperidine ring and
deprotection of the nmethoxynet hyl group serving as the phenol.ic

hydr oxyl - prot ect i f§°8r upS & Sitép 9T dndradeys tcgﬁo ﬁnn@lé%hlpound (PS-j)
in the sanme manner as for introduction, of R? in Ste Pr.oducti on
Process M, SéoﬂflPelaEPchr?’p‘Wl?ﬁ(TlﬂﬁStk’) as ELOFHCe AU é’ﬁ’éﬁqlﬁhent R28. Step

10 i f I ivel r in
0 ?Oa Stepc%mp%%n%?%El% Y)P ote%} %talned similarly to the

series of steps shown in Scheme E-12 and E-11 for
obtaining compound (Ell-c).
Step 4 is a step of introducing an amino group.
Compound (El4-e) may be obtained by reaction with an
15 alkylamine hydrochloride in a solvent such as
acetonitrile in the presence of sodium carbonate.
Of the compounds represented by (E-a) in Scheme E
or (E2-b) in Scheme E-2, those wherein R2 is a
substituent via a double bond may be synthesized by
20 the methods of Scheme E-15 and E-1l6.

(Scheme E-15)
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10 carbonyl group of the acetophenone of conpound (PS-k). After adding
conpound (PS-k) to tetrahydrofuran, adding triethylamne and cooling to
-70C, the mxture is treated with tert-butyl di methyl silyl
trifluoronethanesul fonate. The state of the reaction 15 is peri odi cEBP03:0061-00
exam ned by thin-layer columm chronmat ography, and the tenperature is
gradually raised if necessary. Water nay be added at |ow tenperature to
stop the reactbon to yield co nd ( PSSm . 2p-bi naply, Conpound (PS-m
rraybetreat$t nNbhe sanme n raﬁin St eps Alternatively, it
may be conve ed|d|rectI§wa @ agy| Nor onPRE ac ction
Process A for on to the f' Cbnpounds (PS-b),
(PS-c), (PS-d), pg(PS-f), , and (PS-k) obtained
inthis 163  FPO2Z0061-00 5 Produ Bf PPBr ocess are cfyv&fed to the final
target conpounds broductlon Prichdd A <Product|én 'Xocess AN> ( Schene
AN-1) 1 ~\ Step 1 H z (AN1-a) R1 R31 ~31. R32 (AN 1-c, d) 1\ ~ R31 + H (AN
1-b) Step 2 1 R31 ~31 (AN 1-¢) 1\ ~\ R31 ~32 (AN; dhsl Step 3\ H Step 4
----- -0 RI§L — 32 (ANI-e,fy R <R3 Step 5 £\ -R33 i NR31 -~31.

R32 (AN 1-9, h ﬁy Step 4 I Step 5 N\ CN
— - — |
R3 R3 R3 A
Ry OPG Rs OPG Ry OPG
(E15-c) (E15-d) (E15-e)

PG:Protecting Group

This scheme is a synthesis method for compound
(E15-e). In the formulas, R3 and R4 have the same
definitions as in Scheme E. R25 and R26 represent

5 hydrogen or optionally substituted alkyl.

Step 1 is a step of protecting the formyl group
of compound (El2-a). Compound (El5-a) may be obtained
by heating to reflux in a toluene/ethylene glycol
mixed solvent in the presence of a p-toluenesulfonic

10 acid catalyst while removing the water using a Dean-
Stark trap.

Steps 2 and 3 accomplish conversion in the same
manner as Scheme E, Steps 3 and 4 to yield compound
(E15-c) .

15 Step 4 is a step of removing the formyl-
protecting group. Compound (E15-d) may be obtained by
heating at 80°C in 80% aqueous acetic acid.

Step 5 is a step of carbon-carbon bond formation,

wherein compound (El15-e) may be obtained by Wittig
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Step 6 (AN 1-h) RL R1 33 M\ (B3 Step 8\ 34 MO ~ H2 H35 1 \ -R33 i N-R31
H (AN1-i) (AN1-j) Step 9 Step 7 (AN 1-k) (AN 1-m) This schene is a genera
synthesis for an aniline derivative. In the fornulas, Rl has the sane
definition as in Step 1 of Production Process PP. R31, R32 and R33 FRH2e0Q61e00
sanme definitions as R6 and R7 in 164 FP0O2- 0061- 00 Production Process M.
Step 1 is a step of introducing one or two substituents R31 at the am no
group of CO”PQHE%&AN%@) Ho FABPOERARCGANEa - tABY .be treated in approxi mately
5 the sane manner as for introduction of R7 at the hydroxyl group in Step 3
of ProductionsPhegess-Meyto yield conpounds (ANL-b) and (ANl-c). When R31
i's bonded to the aniline amno group as sinple alkyl and not via acyl or

sul fonyl (for exanple, when R¥gk Org,J0 R31-Br is us@d as the reagent), a
pr ol onged reang‘g:l on with heating maY be necessar YRod t fRluce t he

substi t uent . i den IIy, CONBQ - and (MN1-c) nay be easily
separated and pufifijed b ? ica gel N%ﬁﬁ%naﬁhgr %15 Step 2 is a
step of treatimr ' ame nmanner as 1toyield
conpound (ANL-d) i . ep 3 is a
step of treating conpounds (ANl-c) and (ANl d) in the samr,moPmer as Step 2
of Production 20 ME@eess MO to yiel d&%® respective conunﬂnﬂs (AN1-e) and
(AN1-f). Step 4 is a step of treating conpounds (ANL- eg and (AN1-f) in the
sane nmanner as for introduction of R7 in Step 3 of PrOYEEHHH M ocess MO to

vield the 25 respeetive gampounts (A AR (A¥hbls BeRod 15 step of

5 unsaturated ester and unsaturated amide. In the

formulas, R3 and R4 have the same definitions as in
Scheme E. R27 represents hydrogen or lower alkyl, and
R28 and R29 represent hydrogen or optionally
substituted alkyl.

10 Step 1 is a step of carbon-carbon bond formation,
wherein compound (16E-a) may be obtained by Wittig
reaction or Horner-Emmons reaction.

Step 2 is a step of amidation of the ester.
Compound (E16-b) may be obtained by reaction with an

15 amine hydrochloride in the presence of

trimethylaluminum.

(Scheme E-17)

R30MgX
X=C|Br
" Step 1 ™S A [Step 3] S
| ep | P Step 2 ‘ P | P
Br™ 7 “COo,H Br Br Rag
(E17-a) (E17-b) OH (E17-c) OPG (E17-d) OPG

PG:Protecting Group

This scheme is a synthesis method for a
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FP0O2- 0061-00 starting material for treatnent in the sane manner as Step 1
to yield conpound (AN1-j) having substituents R31 and R33. Conpound ( ANL- Q)
can al so be obtained by this nethod. 5 Step 6 is a step of treating

conpound (AN1-j) in the sane manner as Step 2 to yield conpound (ANEP¢@006100
Step 7 is a step of treating conpound (AN1-i) in the same nmanner as the
ketalizing step of Step 6 in Schene PR-2, to yield conpound (ANl-k). 10
Step 8 is a ghpprofudshngyandahdehyde-ay kateneitr apeeapaued by

R34- (C=0)-R35) and a reducing agent for reductive amnation to yield
conpound (ANtepresEnfBaUBY (ANjkyhergiberseaet adkwilth gaditte

cyanobor ohydride in a nmethanol -acetic acid m xed 15 solvent or reacted with
sodi um tri acebexybasphrdoi deprasants2ogicébhatagt babetatetied adkglm xed
solvent, to directly yield conmpound (AN -nm) having the ketal protecting
group al so depretetbadkyki.t her or both R34 and R35 nay be hydrogen, or R34
and R35 may together 20 forma ring. Step 9 is a step of using an al dehyde
or kesone (represgntpdlbysR34st€p0pfR3BPuandga thedaairbgxgdetrolupr. reducti ve
am nation to yield conpound (ANl-m, wthout ketal protection of conpound
(AN1-i). In compolhdcdEa§-b)emelyi be bbtednedcbedusing sadi um

triacet oxyborohydride in a 1, 2-dichl oroet hane-acetic 166 FP0O2- 0061- 00
aci d m xed selkghthlConpeubdnatANinb), SQAMEnﬁ)SUGAN§Sd) (AN1-e), 5 (ANL-f
) . (ANLl-g) , (AN1-h) , (ANL-j ) and (ANl-m) obtained in this Schene AN-1
are converte@etéabﬁérpiﬁéﬁntaﬁgébecéﬁﬁéﬁﬁ§§ By PF&@G@WiéﬁlP@OGQSs A.

(Scheme AN-2) R~ ~3s Step - N2-a) R~ (B6 Step 2 ~ '~3s 'R3~ ~
(I R39 Me MEOJYCH %m%e%écmd( Anﬁyﬁi)rl(iﬁNénc)thSt éy5§emr~§§l d then | Rss

ao, H (AN2-d) 6 Step ~47~ Schene AN S ener a
synt Bési s nefﬁggcﬂaﬂ 16 TStPuFPﬁéPmsgPE@ Fﬁﬂd8059eﬁ§|§ﬁ Wﬁ% nd
substituents on the aniline nitrogen of the intermediate synthesized in

Scheme AN-1. (FA7fRé ‘fornul as, Rl has the sane definition as Rl |n Step 1 of

Production Proces R36 has he sane _defini.tion,as
Producti on Proces%tﬁﬁ 2Ei'thér S prS?hpﬁf e&ﬁdnﬁ3§hﬁh§R%6Pﬁ anléb bond

with the aningﬁighééﬁgﬁnﬁ % ’anl %%ihlc% %%%n%ayEﬂgv%gf Eﬁ{ pf ructures.

One of the sUb iné nitrogen of the ng materia

AN2-a) ma r f tr conmpound (AN2-a) in
50 the sams SoateRdSlnISal v ecd snBheh g0 1 SR 1 compound (ATE-2)

15 Step 3 is a step of alkylation using a nickel
catalyst, wherein compound (E17-d) may be obtained by
the same method for alkyl group introduction at the
pyridine o-carbon as shown in Scheme E-8, Step 6.

{Scheme E-18)

Br N
P R31 MgX >
(E4-a) OPG (E18-a) [X=CI,Br] (E18-b)
R34 OR3K
X
Step3 EtO,C |
R34X Va
[X=1Br] (E18-c) PG:Protecting Group
20 OPG

This scheme is a method for synthesis of a
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167 FP02-0061-00 Step 6 in Schenme PR-2 of Production Process PR, to yield
conpound (AN2-b) having the carbonyl group protected. Step 2 is a step of
treating conmpound (AN2-b) 5 with a reducing agent for conversion of _an

ani de group to nethyleneanino (from-NCO to -NCH2-), or of an esFBp2-861-00
an al cohol (from-CO0- to -CH2-OH, from-0CO to -OH). Preferably,

conpound (AN2-b) may be treated with [ithium al um num hydride in diethyl

ether 10 to yielidieqWRouae HiANZTObxySuhst iderantat iR3O falth Réhpihdlef i ned as
the structures after this conversion of R37 and R38. Step 3 is a step of

treating conpeurd)( ANZtGhred Eheveane Imphe fasmiasketrdl dept ®>rtion step
of Step 15 7 in Schene PR-2, to yield conpound (AN2-d). Step 4 is a step

carried out eelpyresken ooviowad 1GAN2LE): ihateal ydrydxyl group on substituent
R39 or R40, and here a new substituent is introduced at the hydroxyl group
to yield compound sitAlR-le)ishy cdrepersi aar2®n-cagidsst idanehtfoiReEl ird R42. The
reaction of this step is conducted in the sanme nmanner as Step 1 in Schene
PR-1 &f Prododt icompRruocesiE4PR) Oeripourdhalagerdnetad (eahag)geobt ai ned in
this Scheme (AN-2) are converted to the final target 25 conpounds by
Producti on Pmetéssi.A. CoRpgduct i (@i 8Predcawy B@> ok ingdPdpr 0061- 00 The
follow ng Schenes BO-1, 2, 3 and 4 of Production Process BO are general
synt hesi s netllidds aftgrorh eviddx axitd lddmiipan jfipdslowed by treatment
with diethyl oxalate.
Step 2 is a step of introducing an alkyl group
10 using a Grignard reagent.
Step 3 is a step of alkylating the hydroxyl group,
wherein compound (E18-c) may be obtained by the method
of Scheme B-6, Step 3.

(Scheme E-19)

N\ N
\[ Step 1 | o
= =
N N
(E19-a) Cl N

15 (E19-b) °
This scheme is a synthesis method for a pyrazine
derivative (E19-b).
Step 1 is a step of azidating compound (E19-a)
synthesized by the method described in I. Iovel et al.,
20 Oppi Briefs, 23, 188(1991), wherein compound (E19-Db)
may be obtained by the method of Scheme D, Step 4.

(Scheme E-20)
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(Schemre BO-1) R~ O-O- R~ O.0 R-OHI O'" NHZ Step 1 O' NH Step 2 O' NH
O-'RZ ~ O-RZ (B0l1-a) (BO1-b) (BOl-c) R~ R ~ O, I A Setp 3 Ol ~ N-R3

Step 4 Ol ' N RS O-~.Rz -~ H5 (B01-d) (B01-e) In the formulas, Rl has the
same definition as R in Step 1 of Production Process PP. R2 represER@%0061-00
hydrogen, optionally substituted alkyl or the like. R3 represents hydrogen,
hal ogeno, oxo, optionally 10 substituted al kyl, optionally substituted

al koxy, optionally substituted acyl,~ optionally substitutey carboxyl or
optionally substituted carbanmoyl. Step 1 is a step of acyllating the am no

group. ConpofH - b) becpbt ained either by Rez@ 5 with an acyl
chloride at roonfte erﬁé&i n ayéol vent SUERZs tetra |ydro uran,

met hyl ene chl or ige acetonitrilg in fhe presence of as uch as
pyridine or et hl am™me, or i &?QR% Rgp@ anHydride in a

pyridine solution. 20 Step 2 ig a step of deprotecting the nethoxynethyl
group protectingeeda)al cohol . ConpEeov) 169 FP02- 0061- O(EZD-¢p (BOl-c) may
be obtained by reaction with dilute agqueous hydrochloric acid and 100
aqueous per ohl or | gragl doard 38! LRyt 135 rthioah drofliam 10,3eet one at
roomtenperature. Step 3 1s a step of alkylating the hydroxyl and am no
groups. Conpaupd+(GBAled) ok A8 okldiiRad ik r@aeHicon wikh thedi hal i de,

di resylate or ditosylate in a dinethylformam de solution in the presence of
a base such agrRRNASS WHCHRIRAR C P rUdneAnorale tdrt uted WhKyldr i de,
while heating fromroomtenperature to 150C. Step 4 is a step of

deacylsati on. Conpeurg (1BQk 15 st@re) inmedio selitezitiaw eidikatimn reefaction with
an aqueous sodi um hydroxi de solution in a solvent such as nethanol, ethanol
or tetrahydr efher &t ralgeno @icke ryfe raimproairicdo ({F2 —aef |syn thergiereat bye of the
solvent, or by reaction in an aqueous hydrochloric acid solution at room

t enper at ure tthet e thefd e stcemberdatior & .ofAdamhisatvent..,, Comimends (B01-d) and

(BOl-e) obtained in this Schene BO 1 are converted to the final target
Chem., 37, 221(1972). Compound (E20-b) may be

obtained by oxidation with potassium peroxodisulfate
10 in sulfuric acid.
Step 2 is a step of substitution of the halogeno

groups with alkoxy groups. Compound (E20-c) may be

obtained by reaction with a sodium alkoxide prepared

with sodium hydride in the corresponding alcohol
15 solvent.
{(Scheme E-21)

N
N N
\O\ Step 1 \IJIK/
N"cHo
)

(E21-a (E21-b) OH

Ras Ra3

This scheme is a synthesis method for a
pyrimidine derivative (E21-b). In the formulas, R33

20 represents one of the substituents (alkyl, alkoxy,
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conmpounds by Production Process A (Scheme BO2) R~ CHgtep 1 Ol , NO&x
(BO2-a) R~ R2 R1 X Step 2 ~01 Ol , NO~OI , NJ R2 z H (B02-b) (B02-c)
170 FP02-0061-00 In the fornmulas, Rl has the same definition as RL in
Step 1 of Production Process PP. R2 has the sane definition as R3 i RP&xheme00
BO1. Step 1 is a step of alkylating the hydroxyl group. 5 Conpound (B02-b)
may be obtained by reaction with a dihalide, dinesylate or ditosylate in a
di met hyl f or ' LAty i [ [ fHAMJaL %ﬁﬁﬂemggﬂﬂdhgj) 150C.
Step 2 is a%?ggﬂgéﬁfngr)mﬁ%él@#r%ggﬁg@% ng.l fg ?g eaction is conducted
with a dihalide, dig@sil ate HOrstdig YISty i idigreidhyd fmmnmigde sol ution
in the presence of a base such as potassium carbonate, cesium carbonate or
sodi um hydri geduatile REatdme ifdedipdoomAlenperaintitedix kb tReaction is

t hen conducted at roomtenperature in an ethanol or nethanol solution in

t he presence mefthdd aledlottilbedanount. ©f Qaddadi um s tbaro dyc bl dychagen

at nosphere to yield conpound (B02-c). Conpound (B02-c) obtained in this
Schems BO 2 i2s,2Q 2eanvueaaigd t admpeurichalE 2laity e tmagyo o Wit suiyn et duct i on
Process A. (Scheme BO3) R~ R~ OStep 1 0~ ~0'~Ni R (B03-a) (B03-b)

I n the fornulmsctRbr eyres erddsl y draagdryddifle in an alcohol solvent.

<Production Process F>

(Scheme F)
R4 Rq R4 R4
Ran AL Ra A\ CN R, CN R, CN
m Step} | Step2 | > Step.3 | o
Rs™ X5 7 Z 7
3 X4 R3 X4 R3 X4 Rs Xa
OPG OPG OH Ns
(F-a) (F-b) (F-c) (F-d)
L: -OSO2CF3 or Bror |
X4=N or CR4
PG:Protecting Group
10 This scheme is a synthesis method for compound
(F-d). In the formulas, Rl represents hydrogen,

halogeno or optionally substituted alkoxy. R2
represents hydrogen, optionally substituted alkyl,
alkoxycarbonyl, carbamoyl or optionally substituted
15 alkylaminocarbonyl. R3 represents hydrogen, halogeno,
optionally substituted alkoxy or alkylamino. R4
represents hydrogen, halogeno or optionally
substituted alkoxy.
Step 1 is a step of introduction of a nitrile
20 group. Compound (F-b) may be obtained according to
the method of Scheme D, Step 2.

Step 2 is a step of removing the silyl group
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FP02- 0061-00 optionally substituted al kyl, optionally substituted

cycl oal kyl or optionally substituted al koxy. R2 represents hydrogen,
optionally substituted al kyl, al kyl having cyano at the end or a branch
optional Iy 5 substituted al koxy, optionally substituted arylal kyl, FP02-0061-00
optionally substituted acyl, optionally substituted sulfonyl, optionally
substituted carbanoyl or optionally substituted carboxyl. Step 1 is a step
of al kyl atingera¢ybabikng, piBtrsebshit diredpsanbareyhatongoandur@tkanating the
am no group, by any of the follow ng netﬁods 1to 4. 1. Conpound (BO03-hb)
may be obtaipgd By pBasthen wctBraihgl kdecheesylabe of tespmatg,in a

di met hyl formam de solution in the presence of a base 15 such as potassium
carbonate, cggkgmecarbonate or sodi um hydride, while heating fromroom
tenperature to 150C. 2. Conpound (BO03-b) nay be obtained either by reaction
with an acyl chl ostde, 3stkf angltephbdr edédarti2@,i sheyanat ecapoundm
tenperature in a solvent such as tetrahydrofuran, nethylene chloride or
acetositril e(Fid)t haypbesebteinkdaabasedingh tas ther imdithedooft ri et hyl ani ne,
or by reaction with an acid anhydride in a pyridine solution. 25 3.
Conmpound ( BOSchemea},b&tebt &i.ned by reaction with ethyl

N-(1-cyano)i mnoformate in a nethanol or 172 FP02- 0061 - 00 et hanol sol vent
in the presence ofoampoanssytrieprasentedobys-(dimet el ddiopyni Fhemeat r oom
tenperature to the reflux tenperature of the solvent. 4. Conpound (BO03-Db)
nmay be obt ai Fettalyy aleacbieos Y5 thiesh zedi mEoRy leXeMpd Sl oMad P& ri et hy
orthoformate in a nethanol or ethanol solvent in the presence of a

catal ytic anpgfibods pit sicheresulfi-dnite dci®d P&l ®anphor sul foni ¢ acid, ket al
protection of the acetyl group and introduction of different substituents
by 1éonethod§5fh€8e355§dve, fol | owned by deprotection under acidic

condi tions. ConmpQung( BO3-b) obgaimed in this Sehene BO 3 _is eonverted to

the final targ nmpoudigh by Productd P s A _15 (Sd BO-4) R~ R~
R~ OH 001 Sté4 o 2™ Sk Q ét—%é\] AN ~ -ﬁﬁ%glgl ¥Rs (B04-a)
(B04-b) (B04-T) In fﬁe formu as, R has the samg gefinitio, ago,Rl in Step 1
of Production P&%%pss PP. R2 hggthe sane gfbnlflon as ﬁsp$n &here BO- 1
R3 has the sane definition as R2 in Schene BO 3.
CN 0
Step 4 StepsHOZC CN Step6 Rs~y CN
e o L —— I
. Ry OPG “ Rec
4 R4 OPG
(F1-e) (F1) (F?%) OPG
Br Br CN
Step 7 ——
cl cl CHO cl
F (F1-h) F (F1-) (F1-) F OPG

PG:Protecting Group

This scheme is a synthesis method for (Fl-e),
(Fl-g) and (F1-j) in which are compounds represented
by (F-b) wherein R3 = Cl. In the formulas, R4 has the
15 same definition as in Scheme F. R5 and R6 represent
hydrogen or optionally substituted alkyl.

Step 1 is a step of synthesizing an alcohol by
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Step 1 is a step of alkylation. Conpound (BO4-b) nay be obtained by the

nmet hod descri bed in Tawada, H., Sugiyama, Y., lkeda, H, Yamanoto, Y.,
Meguro, K; Chem 173 FP02-0061-00 5 10 Pharm Bull., 38(5),
1238-1245(1990), or by reaction with allyl bronide, malefic anhydri§e0%£061-00
the like in a solvent such as nethanol, ethanol or toluene in the presence

of a base such as potassi um carbonate, cesium carbonate or sodi um

hydr ogencar bega;e tabnr e@nthempedahyice t(@1t-he .r eompo@rpearat-ie nefy t he
solvent, followed by reaction in a nethanol or ethanol solvent in the

presence of gebageasuel ay petassbnmwdanbenatiemobotrohgtdrildaniite amt room
tenperature to the reflux tenperature of the solvent. Step 2 is a step of

al kyl ating, agybabilngr 43cR0osvhsthneedodadhanoyl ating or urethanating the
am no group. Conpound (B04-c) may be obtained by treatnent in the sane

manner as Step 1 gkefchrere RBOs%epCorfppuodsotBO4r HheaiydrBe4-1c )gmhiai ned in

Schene BO-4 are converted to the final target conmpound by Production
Process A <Rhiatuet isdn yPr gresp ,BOber@inOcOmpound (VW1-ighz maBObe) Step 1 R~
Ool / I>Rz U~N (BO.-b) Production Process BOL is a general synthesis
met hod for aobtrimear ¢liemidemlyattiov€.chlemet e If,0iShgras - RL has the sane
definition as RL in Step 1 of Production Process PP. R2 represents
hydr ogen, 174 Step 3 is conversion of the phenolic hydroxyl
group to a triflate. Compound (Fl1-d) may be obtained
similarly to Scheme B-3, Step 2. Compound (Fl-d) may
10 also be converted to a carboxamide derivative.
Step 4 is a step of nitrilation based on the
route shown in Scheme F.
Step 5 is a step of introducing a carboxyl group
via ortho-lithiation. Compound (Fl-f) may be obtained
15 by lithiation using lithium diisopropylamide in a
solvent such as tetrahydrofuran at -78°C, followed by
reaction with carbon dioxide.
Step 6 is a step of amidation, wherein compound
(Fl-g) may be obtained similarly to Scheme B-10, Step
20 4,
A compound represented by compound (Fl-e) wherein
R4 = F may be synthesized from a commercially
available compound (Fl-h) in the following manner.
Step 7 is a step of introducing a formyl group,

25 wherein compound (Fl-i) may be obtained by lithiation

using lithium diisopropylamide in a solvent such as
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FP02- 0061-00 optionally substituted al kyl or optionally substituted al koxy.
Step 1 is a step of form ng an oxazole ring. Conpound (BOL-b) may be
obtained by reaction with an 5 acid chloride in a solvent such as
tetrahydrofuran, nethylene chloride or acetonitrile in the presenceFi2-8061-00
base such as triethylam ne, followed by reaction with dilute aqueous

hydrochl oric acid or ptoluenesulfonic acid in a solvent such as ethanol, 10
met hanol , te&é%éfbéﬁyaierfaeaﬁr afethgl cet Byl 1ketansy Feacherroxazel eet hanone
derivative ( -b) "obtained in Production Process BOL is converted to the
final conmpourd Ry1RredHetiaa . Process A <Production Process CA> 15 Schenes
CA-1, 2 and 3 below in Production Process CA are general synthesis nethods

for catechol derivakpvesis(aSsebemeChohverkion iEP@R<0GGieOtaRrie( R~ OH
Step 1 ~ OvO~ Step 2 ~ 0.0 Ste 3 RL OH--s ~ CHO Br ~ CHO (CAl-a) (CAl-Db)
(CAl-c) (CAla@) scRemeRF-Rl (e®@cRudShep S4epO3R Soepbai® RoBremmd 11 flI~' z ~
fl~ z ~Br ~OBr ~CHO Br ~ OH (CAl-e) (CAl-f) (CAl-g) Step 7 R~ OR 4 Br
~ O RB (CAl-RFikn)the fornmulas, Rl has the sanme definition as RL in Step 1
of Production Process PP. R2, R3 and R4 have the sane definitions as R6 and
R7 in Production & EoopesadVEepSesgnteds by sifep)oWhemeisx weethyl ati ng t he
hydr oxyl group of conpound (CAl-a). Conpound (CAl-b) is obtained by
reaction of maypbendyhCAksikeandys@dimerbhiogdsiigd iar diondihiey (oS mani de at
roomt enperat ure,

described above.

(Scheme F-2)

Br Br Br
1 Br
/O/\ Step /q Step 2 CQ Step 3 Step 4
E F

F F
(F2-a) (F2-b) Br (F2-c) OAc (F2-d) OH

o)

Br HO,C Br
R7. Br
Step 5 Step 6 ll\j
F F R7R8NH Rg E

(F2-e) OPG (F2-) OPG 29 oPG
10 PG:Protecting Group

This scheme is a synthesis method for compounds
(F2-e) and (F2-g) as compounds represented by (F-a).
In the formulas, R7 and R8 represent hydrogen or
optionally substituted alkyl, or R7 and R8 may

15 optionally form a ring together with N.

Step 1 is a step of introducing a bromo group by
radical reaction, wherein compound (F2-b) may be
obtained similarly to Scheme D, Step 3.

Steps 2 and 3 accomplish conversion of the bromo

20 group to a hydroxyl group. The acetate (F2-c) may be

synthesized by reaction with potassium acetate in a
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10 foll owed by reaction with nethoxynethyl chloride(MOMC) . Step 2 is a
step of introducing a fornyl group by ortholithiation utilizing the
substituent effect of the nmethoxymethyl group of conmpound (CAl-b). %%ﬁiﬁéBLOO
ort hof ornyl at ed conpound (CAl-c) is obtained by treatnment of conpou

(CA1-b) wth n-butyllithiumin a diethyl ether solvent while cooling on ice
in the 176 FPO2- 0061- 00 presence of tetranethyl ethyl enedi am ne, foll owed
by treatnent selvbna tochy kst digedbyiifosnenige .di Gempaunst ndid@e or

N-fornyl morpholine. Step 3 is a step of brom nating the para-position 5
relative to tmhg thehokeneblirplingdoby ok tbemedyisd S( GRENG) POCHHRFGWR ( CAl- d)
is obtained by reaction of conmpound (CAl-c) with brom ne in nmethanol at
room t enper atarbenane demmedhapolt-ne met hoxynet hyl group by the hydrogen
brom de generated in the system 10 Step 4 is a step_of_introduci ng any of
various substitueBtepat tise ahypdedx P Freds cF ndo Rdu kY JHexY.1d)I* Ehpound
(CAl-e) is obtained by the sanme nethod as for introduction of R7 in Step 3
of Pré&ducti oWibhogesd 1vE. IS8R -5 COMPAYEh (R -6 FaY W SHhAME%Dn of the

15 fornyl group.to a hydroxyl graoup. mpoynd (CAl-f) is obtained by
reacting conpéfddaréxlte Saeredhilor g%(?rpog’nzoi c acid in dichl oromet hane at

roomtenperature or with heating, and.then ,hydro i.ng the, purified ester
usi ng potassi um cértl%’ﬁageai ré%r%%qpllfg‘ étr’é:ﬁoéilycétla & of obt ai ni ng
conmpound (CAl-Q), havin ubstituent, R3 introduced therei > _sane
net hod as inag‘géiﬁtioé’f %§f:l‘?er‘r:€ Xyl Grgy ?‘gle;regtnegceogﬁgoglo%e&s? to
substituent R4 en .S a, hydr.oxyl.-pr.ot i _oup. % (CAl- h)

i s obtai ned Fﬁy}tlvﬁ’g ?ﬁ?%eﬁjhé%m&g‘%/rhlépctoom%%hu%%s%:?Léatsmaﬁt ﬁr}%}t%ps 2 and 3
of Pr1 duction %Zf? FP0O2- 0061- 00 Process M. Conpounds (CAl-g) and (CAl-h)
obtaimed in taﬁ SYeSchene CA-1 are converted to the final target conpound by
Production PQ§%§%%§§FJ%)(SChene CA-2) - R~ R~ O-R Step 8 ~ ~ OH Step 9 ~ ~
OR4 Br /| OHBr/ Br '/ O (CAl-f) (CA2-a) (CA2-b) Schene CA-2 is a
general synthesis nethod for a cycli atechol deri vat ix Bm the fornulas,

R1 has the same itionStag1R1 in -0 Process PP. R2

and R4 have bh% : 'SEQQItlonS\? o Process M.

(F3-a) (F3-b) (F3-c)
This scheme is a synthesis method for compound
(F3-c) .
15 Step 1 is a step of reducing the carboxyl group,
wherein compound (F3-b) may be obtained similarly to
Scheme E-17, Step 1.
Step 2 is a step of regioselective bromination.
Compound (F3-c) may be obtained by reaction with
20 benzyltrimethylammonium tribromide in a
dichloromethane/alcohol mixed solvent at room
temperature in the presence of potassium carbonate.

(Scheme F-4)
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Step 8 is a step of conversion to a catechol when R2 is a renovable
hydr oxyl - prot ecting group. When R2 i s nethoxynethyl, a diol (catechol)
(CA2-a) is 15 obtained by treating conpound (CAl-f) with 6 N hydroc 8
acid. Step 9 is a step of cyclizing the catechol by al kyl ation. ngéﬁi‘ra 61-00
(CA2-a) is reacted with a 1, 2di bronoethyl derivative in a solvent such as
20 di net hyl f or mam de, acetonitrile or acetone |nh}Bézpresence of a base

such as pot ad¥a onat e, MRl ATsar bonat g o dri to yield a
fused di oxane ring -b.f—-—?;‘orrpo CA2 a)=t abso b rea—gg%l—&t %178
FP02- 0061- 00 wir,l"a JH Nt RsNPr ~/ ce,baf R@hospho?d us™pen€@ri de to yield
a 5-nenbered cyclic product (CA2-b) as an ackedmi de.rgConpound ( CA2-b)
obtained in this Sgheqye CA-2 is 5 couented to the fingl4-oarget conmpound by
Production Process A. (Scheme CA-3) ~ OH Step 101 ~ OR5 Step 11 Br | ~
ORS Step 12" Br | ~ O-Rs OHOH ~ OH ~ O Rs (CA3-a) (CA3-b) (CA3-c) (CA3-d)
Schene CA-3 is a general syntheS|s met hod for a 10 disubstituted catechol

derivative. INeORBe REM%R: have Ige e SN Qns(?enss as R6 and
R7 in Production P st ep 10 a of _obt und
(CA3-b) by t h&9sqr .,. as i Rosyep Scheng® 3g 15 t he

cat echol (CA3- a)lgs the starting n%gerlal.gStep 11 H a stq@%?f treating
conmpound (CA3-b) by the sanme nmethod as in Step 3 of chene 1toyield
conmpound (CA3-c) Wraeh is sel ectivel yrbgom nated at theapar a- position
relative to the non-substituted

HO2C R10,, R10\
Step7 R11/ StepB R11
RO
',“ R10R11NH

R9 9 9
(F4-9) (F4-h) (F4-1)

;U—Z

PG:Protecting Group

This scheme is a synthesis method for compound
(F4-h). 1In the formulas, R9, R10 and R1ll represent
hydrogen or optionally substituted alkyl.

5 Step 1 is a step of benzylesterification of
compound (F4-a). Compound (F4-b) may be obtained by
reaction with benzyl bromide in dimethylformamide at
room temperature, in the presence of potassium
carbonate.

10 Step 2 is a step of dialkylation of the amino
group. Compound (F4-c) may be obtained by a method of
reaction with an alkyl halide in dimethylformamide in
the presence of potassium carbonate, or when R9 is

methyl, by a method of reaction with formalin while
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20 hydroxyl group. Step 12 is a step of obtaining conpound (CA3-d) having
R6 i ntroduced by the sane nethod as in Step 4 of Schene CA-1. Conpound
(CA3-d) obtained by Scheme CA-3 is |79 FP02- 0061-00 converted to %§§§OO6IOO
final target conpound by Production Process A <Production Process B B
Schenes CO-1, CO-2, CO-3, CO4, CO5 CO6, CO7, 5CO08 and CO9 in
Production Process CO are general synthesis nethods for phenol and phenoxy
derivatives. héSeheget&O0rdf1Rx OH St EprhiR2a8idpsa1R8nEC01-a) (CO01-b)
(C01-c) In the fornulas of Schenme CO 1, Rl and R2 have 10 the sane
definition as Rl Eheft 8pid ef sPepduft BeheRrydessorR. RBmpasnthd Fdane
definition as R6 and R7 in Production Process M). Step 1 is a step of

Fri edel - Cr af i3 meyl hei ohtaCorgobydhydopgbnatdonbiai fedropycsadiire® wit h
acetyl 15 chloride in a nethylene chloride or toluene solvent in the
presence of anlLéhespaesdnsachfapaaladintmhydroride -carhenehl oride or tin
(I'l') chloride, at -70C to roomtenperature. Step 2 is a step of alkylation
carbohation, 20 sGtepmati endoP €Ra ViRéd compempeund4cdiby) they be

obtai ned by reaction with a halide, nesylate or tosylate in . a

di met hyl f or naangemeshadi 86 iih ERBSPLeSErce HPVEVEEseStEH ¢ 1S

conducted at a temperature of -40°C to -20°C.

Step 6 is a step of hydrolysis of the ester.

Compound (F4-g) may be obtained by reaction with a 1 N
10 aqueous sodium hydroxide solution while heating to
reflux in a tetrahydrofuran/alcohol mixed solvent.

Step 7 is a step of amidation wherein compound
(F4-h) may be obtained similarly to Scheme B-10, Step
4, but a condensing agent such as dicyclohexyl

15 carbodiimide is preferably used.

Step 8 is a step of protecting the hydroxyl group
with a silyl group, wherein compound (F4-1i) may be
obtained by the same method as in Scheme E-1, Step 5.

A pyridine derivative represented by (F-a)

20 wherein X4 is nitrogen may be synthesized by the
method shown in the following Scheme F-5.

(Scheme F-5)
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FP02- 0061- 00 such as potassium carbonate, cesium carbonate or sodi um
hydri de, while heating fromroomtenperature to 150C. 2. Conpound (Cd -c)
may be obtained either by 5 reaction with an acyl chloride, sulfony]
chloride or isocyanate in a solvent such as tetrahydrofuran, net hylgﬁ%z -0061-00
chloride or acetonitrile in the presence of a base such as pyridine or
triethylamne, at -15C to roomtenperature, or by reaction with an acid 10
anhydride in aogy idine solution. 83. Conmpound (CO% c) may al so be obt ai ned
by reaction with phenyl $tbboriibqpiratexin sepgote asgd8t r ahydr of ur an,
met hyl ene chl or pge~@@ acebQs tritie | such as
pyridine or 15 trieghy am ne, foldiowed Dy react RgO"WH n am ne. Conpounds
(C01-b) and (C01-c) obtained in this SEP@he CO 1 are coivérted to the final
target compounds ly Production Progess A. Conpound PCOl-a) may al so be used

in the convergionliof co und rA4- iarScheng\A'4 roduct i on Process
A. (Schene C§1§)NR rer_FFQ f(A\'?SI)Z e ) ( @b N X0 Br, BeBEhene CO-2 is
a general synthg od for a@q% FPOZQ@?:

aromati c-substi L&ed nzene derlvatlvp5eln the fornuims, &K1 has the sane
definition as R1L in 1 of Productlon Process PP. has t he sane

definition as R6 and R? i n Productien Process MD. Fﬁgrepresents 5 an

aromatic ri ngau\ R12\ R12\
Step 7 Step 8 Step 9
boc /
R130 30 R130

0]
R12\N X Br
Ho |l
R430 N PG:Protecting Group
(F5j) OPG

This scheme is a synthesis method for a pyridine
derivative (F5-3j). 1In the formulas, R1l2 represents
optionally substituted alkyl, and R13 represents lower

5 alkyl.

Step 1 is a step of amidation, wherein compound
(F5-b) may be obtained similarly to Scheme B-10, Step
4.

Step 2 is a step of substitution of the halogeno

10 group at the pyridine 2-position. Compound (F5-c) may
be obtained by generating a sodium alkoxide from
sodium hydride in the corresponding alcohol solvent.

Step 3 is a step of bromination, wherein compound
(F5-d) may be obtained similarly to Scheme B-1, Step 2.

15 Step 4 is a step of protecting the amide with a
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Step 1 is a step of introducing an aromati c substituent using the Stille
coupling nethod. Conpound (C02-b) is obtained by reaction with
aromatic-substituted tributyltin in a solvent such as 10 tol uene or 5&388&100
under a nitrogen atnosphere in the presence of a catalytic anount of FOZ- )
tetraki s(triphenyl phosphi ne)pal l adium at the reflux tenperature of the

sol vent. Conpound (CO2-b) obtained in this Schenme CO-2 is 15 converted to
the final target-sarpovrydaybBhgdugtoap, Phbessd nAcofifolnere (E6-3) Rt R~ R-
R ORz Step 11 ~OR2 Step 21 ~OR2 Step 31 ~ORy Br ~O0" Br ~R3 ~
Br ~ R3 ~Br maR3bR XbR4lnka RAmiRar3dy( €03sghef@0E3)0.(C03-c) (C 03-d )
Schenme CO-3 is a general synthesis nmethod for a 20 benzyl am ne derivative.
In the formul as, BRtepsdS5R¥ch& aayhbesaasrdel oiuti &Y SOTRELSION dft 1 of
Production Process PP. R2 and R2' have the same definitions as R6 and R7 in
Producti on PtbeessmiDmaRfesnd SRS orapenitye s 1 sFrd2 - ooeruoetst He Zsane
definition as R2 in Schenme BO-3. R4 and R5 may also forma ring together. X
repreSents hyedr dfg-for ia Sohlemeate2 sbeyer biita Sfedp Tofls miSeduci ng an

al kyl halide. 5 Conmpound (C03-b) is obtained by reaction with sodium

bor ohydri de imcdusechdicsl remoseand the et -HglowEasPaedct i on with

met hanesul fonyl chloride in dinethylformam de, in the presence of a base
such as pyri @irREPo s eEviigihyAsafilse 2rigiesPap teqts ng Q%P%f dhi%ation. 1.

g?ggggrd ggg&%qq%%e% Oc%tnaéilurclzetdecf3 Yatr er%%gr{ %nemvz\getrgt%'}eargo%eetlhnera met hanol ,

with trifluoroacetic acid diluted with dichloromethane.

10 (Scheme F-6)
HO,C 4
2 HO,C Br R140,C Br
Step1 -2 142 Br
ICE P E MR P
Ho HO R14X o o
(F6-a) (Fob)  PXEBLITMT (Feog) R149” ko)
(0] OH o)
Br Br Br
Step4 4 Step5 R Step6 R Step 7
Bl ey Stepo 15 15 o
< )on R1SMgX RO
14 X=Cl,Br] R14 14
(F6-e) [ (F6-f) (F6-9)
o] OH OR4¢
Br Br Br
Ris Step8 Ris Step9  R7g
R140 R440 R1BX R0
- 14
(F6-h) OPG (Fed) opg X=Bnl (F&) OPG
PG:Protecting
Group

This scheme is a synthesis method for an
alkoxyalkyl (F6-3j) or alkylketone (F6-h) derivative.
In the formulas, R14, R15 and R16 each represent
15 optionally substituted alkyl.
Step 1 is a step of regioselective bromination,

wherein compound (Fé6-b) may be synthesized by reaction
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tetrahydrofuran solvent. 2. Conpound (C03-c) may be obtained by reaction 15
with an amne in a dinethylformam de solvent in the presence of a base such
as pot assi um carbonate or sodi um hydride. 3. Wien X is hydroxyl, COﬁB@%B@FIOO
(C03-c) may be obtained by reaction with di phenyl phosphoryl azide i )
tol uene solvent in the presence of a base such as

1, 8-di azabi cycl o[ 5. 4. OJundec-7-ene to yield an azide, followed by reaction
with a trial kykphoephine ah tni phephbihosphiced ond ta itlet salywendf.ur an- wat er
solvent. Step 3 is a step of converting R2 to substituent 25 R2' when R2 is
a hydroxyl - prot eckiteg @r aspa Edmgdend te@08Ld ke siterdftiaiatddn mnche sane
manner as the 183 FPO2- 0061-00 continuous treatnent in Steps 2 and 3 of
Product i on Pethess fMdatGonpouldspO0ns- dF6aned (BY3-1¢) obiftadiesd bvn t hi s
Schenme CO-3 are converted to the final target 5 conpounds by Production
Process A ( SehertsoBOw4thRanRalgydp helpdeOinSeeod RAtOSUSheds3 ~ O R, \

O RZ~I ~R~1 WRE~~~2Br 1 i Ogr ~i RAgr ~R4 B~R4 R R3R3
(C03- &) (C04dimetbyiformamidedinsthem®re@endes of 1y nt hesi s net hod
for phenol and phenoxy derivatives by Wttig reaction. In 10 the fornmul as,
Rl has the sgm¥bdsfitei-tion as RL in Production Process PP. R2 and R2' have

the same definitions as R6 and R7 in Producti.on Procesilg% represents
hydrogen or | ower S&ely 3. 1R4 ar &8s &t $YSHSHAE Ab&liqhcdd B ky! |

PRIt S CE e TR G ST TR Sy
phosphorane % rtiavi%teidvesiimr}.l%rrﬁft % es‘%%e?n@ %’—Ildje, cg’té[petlr.ahydr of uran

10 Step 4 is a step of synthesizing an aldehyde by
oxidation, wherein compound (Fé-e) may be obtained by
Swern oxidation.

Step 5 is a step of introducing an alkyl group.
Compound (Fé-f) may be obtained by reaction with a

15 Grignard reagent in a solvent such as tetrahydrofuran
or diethyl ether.

Step 6 is a step of synthesizing a ketone by
oxidation, wherein compound (F6-g) may be obtained by
Swern oxidation.

20 Step 7 is a step of obtaining compound (F6-h) by
the same conversion method as Steps (F2-a) to (F2-e)
in Scheme F-2 above. Compound (F6-h) may also be
converted to (F6-3j) having an alkoxyalkyl group.

Step 8 is a step of reduction, wherein compound

25 (F6-1) may be obtained similarly to Scheme B-13, Step

1.
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solvent. Alternatively, conpound (C04-b) may be 20 obtained by reaction

wi th a phosphoni um salt or phosphonate in a tetrahydrofuran or

di met hyl f ormam de solvent in the presence of a base such as potassi 0061-00
tert-butoxide or sodium hydride. 184 FP02-0061-00 Step 2 is a ste€] B
reduci ng the ol efin. Conpound (CO4-c) nmay be obtained by reaction in ethyl
acetate, tetrahydrofuran or nethanol under a hydrogen atnosphere in the
presence of pall gdepnocasbanstep kyf & lkedettiiony vebeh hyepeesilurgdaumvet hanol
Step 3 is a step of conversion to substituent R when R2 is a

hydr oxyl - pr ovaetetg gomppunBorpéuid (894be) obsadbed aegorninige toane manner
as the continuous treatnent in Steps 2 and 3 of Production 10 Process M.
Conpounds ( CBhebpeth684of€) SahdmeCB46d) Stkaidned in this Schene CO- 4 are
converted to the final target conpounds by Production Process A (Schene
CO 5) R~ R~ R~ R-CempruStep (F7-f} @HASHES—P)| whigH Sir€p CPMPOUNGSRs --~ 3 |
Br ~ Br ~ RZ Br Rz 15 (CAl-a) (Q05-a) (C05-b) (CO5-c) Scheme CO-5 is a
gener & synt mepireseptiddbtor{ Fplae nathexed np Rénexy Rdedisv @b aLo%Y | i zi ng a
Friedel Crafts reaction. In the fornulas, Rl has the same definition as Rl
in Step 1 of gREYBUBBYOREPEYBESS SPECD & YRENE BedSORSs SP#ogén, ti6pt i onal Iy
substituted al kyl or optionally substjtuted cycloaL%yI. R3 has the sane
definition ago O&ﬂ@gRﬁcpﬁmPﬁoéﬁgtﬁﬁﬁ BrlcesESECtAVEI Y is a step of

brom nation at the phen)gl par a-position. Reaction may be conducted with

br oni ne (Scheme F-7

F F F F
Step 1 Br
Step L Step 2 Step 3
R17X
CHO Doy CHO CHO
OH OH OR17 OR17

(F7-a) (F7-b) (F7-0) F7-d)
F F
Br Br
-%)-4» Step §
———
OR47 OH OR;; OPG PG:Protecting Group
(F7-e) (F7-
10 This scheme is a synthesis method for compound
(F7-f). 1In the formulas, R17 represents optionally

substituted alkyl.
Step 1 is a step of introducing a formyl group at
the ortho position relative to the hydroxyl group.
15 Compound (F7-b) may be obtained by reaction with
tetramethylenetetramine in trifluorocacetic acid,
followed by acid hydrolysis using aqueous sulfuric

acid.
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185 FP02-0061-00 in a nethanol or ethanol solvent or with N

bronmosuccinimde in an acetonitrile solvent to yield Conpound (C05-a). Step

2 is a step of alkylation by Friedel-Crafts 5 reaction. Conpound (
obtained by reaction with an al kyl nesylate in a benzene or dichlo

EEehiparoo

solvent in the presence of scandiumtriflate, by the nmethod described in H
Kat suki et al., Synthesis 603 (1999) . 10 Step 3 is a step of introducing a
substituent R3 abtkbe2hydr ax\dtegr @fp.a lCyipduimdy (GE5-Ig)driesxwbtaroae by
treatnment in the same manner as for introduction of R7 in Step 3 of

Product i on PwhegssnMdomBonpady -cCO5aly) bandbt@iBhes) sdbtidiaxdd it Schenme 15
CO 5 are converted to the final target conpounds by Production Process A (
S chene CO 6cheRe R-1R~SSegpllk | ~ O-O- Step 2 ( ~ OH Step 3 ~ COORZ ~ Br

~ COOR2 (CAl-b) (C06-a) (CO6-b) R~ RO O ~ OR3 Sty ~ ~ Rs Br ~ COORy Br
O R 4 (COGC) (COStép Schsme Gbep iof Pryaidndliodynivhedied mEFERPwst 20
carboxylic acid derivatives and benzyl _al cohol 186 FP0O2- 0061- 00

derivatives. (Fi-ghemedr g £HtaRpPadad v Hd thddd 198 iUHii%n as RL in Step 1 of

Production Process PP. R2 represents opti onall)&{substitut ed al kyl and R3
[

and R4 have bh&yddddhdam dint ithies Preseecen@R¥

10

15

. 20

'Pr oducti on Process M.

trimethylethylenediamine, followed by reaction with
1,2-dibromotetrafluoroethane.

Step 4 is a step of reducing the formyl group,
and it may be accomplished using sodium borohydride in
the same manner as above.

Step 5 is a step of protecting the hydroxyl group,
wherein compound (E7-f) may be obtained by the same

method as in Scheme E-1, Step 5.

(Scheme F-8)
OMe OMe
I
Step 1
MeO MeO
(F8-a) OH (F8-b) OH

This scheme is é synthesis method for compound
(F8-b). Step 1 is a step of regioselective iodination.
Compound (F8-b) may be obtained by reaction with
iodine in chloroform at room temperature in the
presence of mercury trifluoroacetate. A compound
represented by (F-d) may be synthesized from compound

(F8-b) by conducting the reactions shown in Scheme F,
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Step 1 is a step of introducing a carboxyl group by ortholithiation
utilizing the substituent effect of the nethoxynethyl group of conpound
(CAl-b). Conpound (C06-a) is obtained by treating conmpound (CAl-Db) ﬁ%&foégloo
n-butyllithiumin a diethyl ether solvent in the presence of ) ]

t et ranet hyl et hyl enedi am ne while cooling on ice, and then reacting it with

an al kyl dicarbonate. Step 2 is a step of deprotection of the nethoxynethyl
group servingtap fthend Sdkep 3pmatthouitngproteptcyn oorheumydrosalb) is
obtained by reaction with dilute aqueous hydrochloric acid and 10~ agueous
perchloric agrdupn a tetrahydrofuran or acetone solvent at room

tenperature. Step 3 is a step of introducing a substituent R3 20 at the

hydr oxyl group. CSiypdines iE00E- cprboxabtisien s by atrisssmm®y ¢ t he same

manner as for introduction of R7 in Step 3 of Production Process M). Step 4
is a step of cesdied omtaky dheymetihenisofshowd day BeaALr eI Presfssund

(C06-d) is obtained by 25 reaction with _lithium alum numhydride in a

di ethyl et hef @Rd ErCSMEFIOrUPER cEFSy PS4 e cooling on ice, 187

FP02- 0061 -00 foll owed by the sane _nethod as in Step 3. Conpounds (C06-Db),
(C06-c) and (EFOIPCTHAQEFEFSFS F7t his Scheme CO-6 are converted to the

final target conmpounds by Production Process A (Schene CO7) R~ R~ R~ ORz
Step 1 | ~O~(I§fh§fr@pc1%%QR2 Br ~ CHOBr ~ Br v ORs OH

0 Ry Ry 0 R4
y\o cN HO.C CN Rs., N
Step 1 Stepz
R3 R3 R5R6NH  Rs RS
Ga R Ns (Gb) Re Na (G-¢) Rsa N3

This scheme is synthesis method for a carboxamide

10 (G-c). In the formulas, Rl represents hydrogen or
optionally substituted alkoxy, and R3 represents
optionally substituted alkoxy. R4 represents hydrogen
or halogeno, and R5 and R6 represent hydrogen or
optionally substituted alkyl.

15 Step 1 is a step of removing the tert-butyl group.
Compound (G-b) may be obtained by dissolution in
trifluoroacetic acid diluted with an organic solvent
such as dichloromethane and reaction at room
temperature.

20 Step 2 is a step of amidation, wherein compound
(G-c) may be obtained similarly to Scheme B-10, Step 4.

A compound represented by (G-a) may be

synthesized by the method shown in Schemes G-1 to G-3.

127



(CAl-e) Step 3 Step 5 (Q07-a) Step 4 R~ O COOR5 Br (C07-d) (CO07-c) Schene
CO 7 is a general synthesis nethod for 10 phenetyl al cohol derivatives,
phenyl acetic acid derivatives and benzofuran derivatives. In the fgﬁﬂ@ég@
R1 has the sane definition as RL in Step 1 of Production Process PP %00
R3 have the sane definitions as R6 and R7 in Production Process M. R4 and
R5 represent optionally substituted alkyl. Step 1 is a step of introducing
a hydroxyl grhgpcdhpbynW tebgeseatkeidobyf dicGHawedalyy ifnpdrldbdreat i on reacti on.
The reaction is conducted with nethyltriphenyl phosphoni um bromde in a
(C07-b) R~ ~ctnRertBd €OOR4 cd8$ounBPE2pE@EENAI@d dtyr diylchcdf dnvarkhsol vent in
the presence of potassiumtert-butoxide. Reaction is then conducted with
bor ane-t et r ahgtihoflusapwinnia Sehealeyfr-of uran sol vent and with 30~ aqueous
hydr ogen peroxide to yield 5 conpound (CO7-a). Step 2 is a step of

i ntroduci ng dSsbbaei Guént R3 at the hydroxyl group. Conpound (C07-b) is
obtained by treatnent in the sane nmanner as for introduction of R7 in Step

3 of Producébﬁg Process MO, 10 Step 3 is a st:g{ofoca{bon-carbon bond
a
ro

f or mati on. B0 7- c) HoCeprainBd by re e~ A Br
met hyl met hyl t hi onet byl s$efbxi dea teéé&&y ur @. vesitpg n the
presence of TRe®on™B, "at theRg@T|UX tenperature gfothe”sSel vent, followed by

reaction with 15 G'®ite aqueous ks'dPochl oric aci d i n(G-cnet hanol or ethanol

sol vent .
’\ Il y\ i
CN CN
O)JI;[ Step 4 o
RgO — RgO
( ( s

G1-d) Gl-e) N

This is a synthesis method for compound (Gl-e).
In the formulas, R6 represents optionally substituted
alkyl.

Step 1 is a step of hydrolysis of the ester of

10 compound (Gl-a) which may be synthesized by the method
shown in Scheme F-6. Compound (Gl-b) may be obtained
by reaction with lithium hydroxide and agqueous sodium
hydroxide in an alcohol solvent.

Step 2 is a step of tert-butylesterification.

15 Di-tert-butyl dicarbonate is reacted therewith in
tert-butyl alcohol, in the presence of
dimethylaminopyridine. Alternatively, compound (Gl-c)
may be obtained by heating together with
dimethylformamide tert-butylacetal in a solvent such

20 as benzene or toluene.

Step 3 is a step of nitrilation, wherein compound
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Step 4 is a step of oxidation. Conpound (CO7-c) is obtained by the nethod
descri bed in Mangzho Zhao et al., Tetrahedron Lett. 39, 5323(1998) or the
met hod 20 described in Ryoji Noyori et al., J. Am Chem Soc., 119,
12386(1997). Step 5 is a step of formng a furan ring when R2 is hyﬁ?%@%l -00
Compound (C07-d) is obtained by reaction with a bronpacetic acid ester in a
di met hyl f ormam de 25 solvent in the presence of potassium carbonate, at the
reflux tenpergtuae mbytbe sbhedned 3391laFRY2+006theteCAypSirgs 2.C07-a),
(C07-b), (CO7-c) and (C07-d) 5 obtained in this Scheme CO 7 are converted
to the final targstepodpaagdbebyaPrdddcbudnbir coays rAionSche rreCO- 8)
(C08-a) (C08-b) (CO8-c) (C08-d) Rt R~ 1 R XH Step 1 I Rt X~ R3 Step 2 |1 %
X ~ Ste~ O | s¥m¥ RZnnem RBeR2 R3aSdep 4nREcBeme D Xa viel@ X. ~.R3 Br ~
Br Br ~ Br R2 (C08-e) (C08-~ Step 4Rt Xt ~n X=0O, S-~Br R2 R3 n=1, 2Step
5(C08-g) Scheonep6On8 i(§laegeneral synthesis nethod for a 10

2, 3-di hydr obenzof uran derivative or 2,3di hydrobenzot hi ophene derivative. In
t he f&rnul as,(SRhemgsGt-Be sane definition as RL in Step 1 of Production
Process PP. R2 and R3 represent hydrogen, optionally substituted al kyl or

optionally substituoed al koxy. Stepz1l is a st eRbf al kyl ati 7of the
hydroxyl 15 2R0t.0 Conpaasade ( CA8- b)  iMeCabit arqedrby Me i @GNt h an
allyl halide, all éﬁﬂb&e or | Sterisy | at S ch as

di met hyl f or mam oni trigls aset on®;07 N~ he pres di um

i odide and in the @pggence of a page such as (f@Assium car B@?ré)te cesi um
car bonate or sodlunlhydrlde accordlng to the nmet hod described in J. M

Janusz et al., J. Med. 8@en1 41, 1112 ( 19 Ste i8 aprbep of
formng a furan opoLdi 0 eng 190 0 00 go )Hiim
Step 4 Setp 5 Step 6
L
R0
(G2-e) (G2-) (G2-g9) Nj

This scheme is a synthesis method for a dialkoxy
derivative (G2-g). In the formulas, R7 represents
optionally substituted alkyl.

10 Step 1 is a step of alkylating the hydroxyl group,
wherein compound (G2-b) may be obtained similarly to
Scheme B-1, Step 1.

Steps 2 and 3 may be carried out by the same

conversion method as in Steps 2 and 3 of Scheme D to
15 yield compound (G2-d).

Step 4 is a step of hydrolyzing the ester,
wherein compound (G2~e) may be obtained by reaction
with aqueous lithium hydroxide in an alcohol solvent.

Step 5 is a step of tert-butylesterification,

20 wherein compound (G2-f) may be obtained similarly to

Scheme Gl, Step 2.
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ring. Conpound (CO08-c) is obtained by the nethod described in J.M Janusz
et al., J. Med. Chem 41, 1112(1998), or by reaction at 210C i n nagnesi um
chloride. 5 Step 3 is a step of Friedel-Crafts acyl ati on. Conpound 8- 52
is obtained by reaction with acetyl chloride in a nmethylene chlori -0081-00
tol uene solvent in the presence of a Lewis acid such as al um num chl ori de,
zinc chloride or tin (Il) chloride, at -70C to room 10 tenperature. Step 4
is a step of bronbhapi 6nmby beactironedi bhtbbgnricoaviersd cmetibatdle or et hanol
solvent. Alternatively, conpounds (C08-e) and (C08-g) are obtai ned by
reaction wtbaNebmennsuceisniitiege Bnaad 25iacécosiver D &oolyigildet hyl f or mani de
solvent. Step 5 is a step of formng a furan or thiophene ring. Conpound
(C08-g) is obbtmpneddbyGReget.i on with sodi um borohydride at 75C in a

di met hyl acet am de sol vent in the presence of 20

cycl opent adi éAghdimehlGoBdt it ani um by the nmet hod described in J. Schwaltz et
al., J. Og. Chem_ 59 940 (1994) Cbnpounds (C08-d) and (C08-g) obtained

in this Scheme GOSR ar%ﬂcqnvert 2 GENS e final targ B'conmpounds by
Producti on Procg ene ) 19%tep L FPO2- !@i ~SEERRS ~ Rz COORS
~ Rz CHO ~ RHOR g i Ste 1y St epR8X Br Br .~ Br (C09-a)

p Fh B
(C09-b) (C09-c) (€09-d) Scheme COQ is apbéﬂbral synthesis nethod for a
carboxylic aci d(@e4i vative. In t@gbgornulas R1, R% 33 and R4 represent
hydrogen or optionally substituted al kyl. Step 1 PE%a step of al kylati on.
Conmpound (C09-b) is g@btained by reaction wigh an alkyl halide, nesylate or
tosylate in at trah‘drofuran or dlne Qy | f ¢r mam de ﬁolvent in the presence

of potassiumterf>puto of" 1 ydrid Fep 2 is a step of
reducti on. Conpound 01@ ned by r@b
hydride in a tetrahygro an so ven St egs03 173

on with diisobutylalum num
5t ep of car bon-carbon

bond formation 15 ut|I|z Eng a VVttlg reaction. gTheygeaction i s conducted

wi th a phosphorane derh¥ ive in a nmethylene QLprlde or tetrahydrofuran
solvet. Alternatively, conpound (C09-d) is obtalned by reaction with

ei ther a phosphonitimss aichenre pisospsymathesis ameatdadfodr of drlaw2er

di met hyl f ormam de solvent in the presence of a base such as potassium

tert - but oxi deomtasodingmdepgoudel  (GSmpoundsiy ¢ b@owa(@)@EQ) obt ai ned in

this Schenme CO-9 are converted to the final tar %et corrpounds by Production
Process A. represents optionally substituted a

Step 1 is a step of regioselective iodination.
10 Compound (G3-b) may be obtained by reaction with N-
iodosuccinimide in dimethylformamide at room
temperature.

Step 2 is a method of alkylating the hydroxyl

group, wherein compound (G3-c) may be obtained
15 similarly to Scheme B-1, Step 1.

Step 3 is a step of introducing a tert-
butoxycarbonyl group by iodine-metal exchange.
Compound (G3-d) may be obtained by conversion to a
magnesium reagent according to the method described in

20 Knochel et al., Angew. Chem., Int. Ed. Engl., 37,
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192 FP02- 0061- 00 Representative production processes for conpounds
according to the invention and salts thereof have been descri bed above, but
the starting conpounds and reagents used for production of the conpgy&faoé¥00
the 5 invention may also formsalts or hydrates, and these are not B )
particularly restricted so long as the reaction is not inhibited. Wen
conpound (1) of the invention is obtained as a free conpound, a comon

met hod nmay be703ed9obe)gofvelbwiel by aesaltt owhiwdithl @iedmrduivdit(ll) nmay form
The different isoners (for exanple, geonetric isoners, optical isoners
based on asydietrbone&ebon, stereoisonmers, tautomers or the |ike) obtained
for conmpound (1) according to the invention nmay be purified and isol ated
usi ng common 15 s&par abnversdans sbovh ad Séeby$t AV Pt icerrigidasdr eoner
salt methods, enzymatic resolution nmethods and chromat ography nethods (for
exanpl e, thiblyagbe skrdest ofr spieps é@ﬁuﬁﬁn@ﬁ#@#@mo@ﬁ@MWy}ng§§heme

chromat ography, etc.). 20 The conpounds of the invention represented by
formubBa (1) &nd $al obtersr d&B-@thi bit excel l ent thronbin receptor
antagoni sm and especi ally sel ective antagoni sm agai nst PARL thronbin
receptors. TREreewssdRds PFEPCEFE Hrivention and their salts also 25 exhibit
excel l ent inhibition _against platelet aggregation and snooth nuscle cel
proliferatiodSciems 93  FP02- 0061-00 high oral efficacy. The compounds of
the invention ang salts thereof cah therefore inhibig the cellular response
to thronbin aggr egation,pwi thout indy biting the
onverts finfi to fibrin, and
SC ro rat ben ‘Qcesrring as a result
of damage to vascul ai walls by coronaly angi oplasty andlithe |ike, through
sel ective i nhi bikiapn™of . RARbacts MRisR4the conpound€™df Rehe invention and
salts thereof may be used to obtain pharnaceutical conpositions
(formulations) as (ip thrombin receptgr antagonists (egpecially PARL

t hronbi n recept og, antlagoni seg), (&J) olatele&NaggrE at fjon inh%ﬁitors, 15
(iii) snooth nusc?é‘ce roliferatiNon Y nibitors, %' e elial cell,
fibrobl ast, né&fREodpt e! eo$ipdontl ce sctBicelH | pger cell and/ or
glia cell proliferation linhibitors and ( t herapeutic or Jpreyentive agents
for thronbosis, vas€&tfarf202f est enost’®) d&eepBvenous tErbnifbaisi §3 pul nonary
enbol i sm cerebral.i.nf asrcgltém%n,%41%ar%yndghse§aisse,medér§0%erggptaed i ntravascul ar

coagul ati on, hyper siton, I nflrammtory di'seases, rheumati sm asthm,

gl omgrul onephr b n&g%eet%ﬁegi%éi’véﬁem%ogi ca| A eansyandd orrgral i gnant 25

%
tunmor.” The conpoun&% invention and their salts 194
represents halogeno or optionally substituted alkoxy,

and R5 represents optionally substituted alkyl.
In this scheme, Steps 1, 3 and 5 may be carried

out in the same manner as Steps 2, 3 and 4 shown in

15 Scheme C-1, and compound (H-f) may be obtained by
adding steps of protecting (Step 2) and deprotecting
(Step 4) the amide. The protection and deprotection
of the amide may be carried out by the method shown in
Scheme F-5.

20 The compounds shown in Scheme H may be

synthesized by the methods shown in the following
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FP02-0061-00 nmay be admi nistered for treatnent of patients suffering from

di seases associated with thronbin receptors, and for treatnent of patients
suffering fromproliferative di seases of, for exanple, 5 endothelia% @%b%iloo
fibroblast, nephrocyte, osteosarcoma cell, nuscle cell, cancer cell %. q'
glia cell. A conmpound of the invention represented by fornmula (I) above, a
salt thereof or a hydrate of the foregoing may be fornulated by a conmon

met hod. As 1B8chember Hell dndafe2f.orns there may be nentioned tablets,

powders, fine particles, granules, coated tablets, capsules, syrups,

| ozenges, i nh8kherme, Hslippositories, injections, ointnents, eye sal ves, eye
drops, nasal drops, ear drops, paps, lotions and the |like. For the 15

formul ati on there may be enpl oyed ddy comonly used eftipi ents, binders,
icants, colgri ents, corrgetive coatingg, and if
astant s, pH

di si nt egr at oxp,cl ub
necessary, stabili . engibsh f NS, ~absonbef ?i%n%sL S

adj ustors, preser Jes, —aptioxikllant $ thngLKeH 20 onbi nation with
vari ous conponents tyfat SarggNpadi nari | y™~y? as material s kotr” phar maceuti cal
formul ati ons. As su conponents there rmay be nentioned (1) animal and
veget abl e oils such 'as soybean oil, beeff 25 tal | ow and synfhetic

gl ycerides~ (2) hyddbearbons such as |{Hydd paraffin, squdl-@he and solid
paraffin; (3) 195 FP02-0061-00 ester oils such as octyl dodecyl nyristate
and i sopropyl nyriTetiat echese hisghes valtbeisdlss mefdledad ogeodtla@nines cohol
and behenyl al cohol; (5) silicone resins: (6) silicone oils; (7)
surfaétants sotltaisnisgpeoyperyachyHame)f-at thp ddied fosredas ,s&itan fatty
acid esters, glycerin fatty acid esters, polyoxyethylene sorbitan fatty
aci d esters, rgpirgeepsshypbiienatdyogewrsltddutast el *oill- and

pol yoxyet hyl ene/ pol yoxypr opyl ene bl ock copol yrmer; (8) .10 wat er-spl ubl e

pol ymers such as ﬁ}@@b%yéﬁh@iééPFUP@é@Pﬁd%ﬁﬁ%ﬁqﬂwaég%ﬁqicq§§Fﬁﬁ§bvinyI

pol ymer, pol yethyl ene glycol, polyvinylpyrrolidon aQ€ net.hyl cel | ul ose; (9)
| over al cohol(élls"é’éhméé’ @Fh&&?&lﬂm ibé%r}g’épe?r?ﬂ\e: “F%S})O (?Isyﬁs%ﬁccgleﬁecohol s
such as glycg%i&, %%p uene gl ycol, 15 di propyl ene glycol and sorbitol;
(11) sugars dra §¥%cdse and sucrose; (12) inorganic powders such as

L sugars Sueh se and s (12 nic. 1 Sueh 2 s
pur i 150 wal or | ARERE e Tampled ST e 5 L G oy be sed
20 i ncl ude '@g{qor.se%’n G IR Gy W U S Bl gxecgléi%ﬁslearl@%tm :

sorbit, cryst ine cel Ful'ose and silicon di exanpl es of (2) binders
whi ch nay be i Rclyde i nyl al cohol, polyvinyl ether,
nethylcelIulgggﬁggiﬁiﬁgglfﬁ%%ggf gum ar abi c, 25 tragacanth, gelatin,
shel I ac, hydreomnepy-cgl | ul ose, hydroxypropyl nmet hyl cel | ul ose,

pol yvi nyl pyrrolidone, 196 FPO2- 0061- 00 pol ypropyl ene

gl ycol / pol yoxyet hyl ene bl ock polynmer, neglum ne, calciumcitrate, dextrin
and pectin; exanples of (3) disintegrators which may be used include
starch, agar, gelatin powder, crystalline 5 cellul ose, cal cium carbonate,
sodi um hydr ogencarbonate, calciumcitrate, dextrin, pectin and cal ci um
car boxynet hyl cel | ul ose; exanples of (4) lubricants which may be used

i ncl ude magnesi um stearate, talc, polyethylene glycol, silica and

hydr ogenat ed veget abl e
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10 oils exanples of (5) coloring agents which nmay be used include any of

t hose approved for addition to drugs; exanples of (6) corrective coatings
whi ch may be used include cocoa powder, nenthol, aromatic pomders,dgﬁgégggloo
oi |, borneol and powdered cinnanon; 15 and exanples of (7) antioxi S )
whi ch may be used include those approved for addition to drugs, such as
ascorbic acid, a-tocopherol and the like. (i) An oral fornulation nay be
prepared by eophi phQgC conpauwstdcof L heoH nvenMeos¢ ($®Hsalt with 20 an
excipient, if nery a&ehing a b ¢ : | uBtep2ant, col oring
agent, corrective Zoati ng-or the | wder, fine
particles, granuleg, tablets, coated tablebarucapsulc-_ etc. by a conmon
method. (ii) Tabl ghs,)or granules n@» 25 of course, qg 0 be coated with a
sugar coating, gelatin coating or other type of sui Bl e coating if 197
FP02- 0061- 00 necessary (itii) I'n the case of a liquid formul ation such as

syrup, I njectMeosg @Tops oryddie. | Lke,cnd conrose Nray be used for
formul ati on vvithjlégtpg, sol I zer, |soto g agmpts or the |ike,
5 as well as a soluw zrﬂgqard st ep——buffer egenr‘*suspendrng
agent, antioxidant,oe% i f necessary In the case ofr N& ' or nul at i on,
it may also be lygphylized, and an i %ctron may be adnlnrstered

i ntravenously, subcutaneously or 10§ iWr anuscul arl yH2As preferred exanpl es
of suspending agepts there may be mentioned nethyl cellul ose, polysorbate
80, hydroxyethyl cigllulo gum ar abi c, tragacanth powder, sodium
carboxynethylcéN u pol yoxyet hyl ene sorbitan nonol aurate and the |iked
as 15 preferredHtex s of solubilizing aids there nmay be nentioned

pol yoxyet hyl ene hydr ogenated castor oil, polysorbate 80, nicotinam de,

pol yoxyet hyl ene sorbpgan monol aurate and the |iked as preferred exanpl es of
stabilizing agents T8 e may be mentioned sodi um 20 sulfite, sodium
nmetasulfite, ether _and the like; and as prefer d exa | es aof preservatives
there may be ment iTA&d SFEERA 15 é‘x;ﬂy a?tlé n@t‘:ﬁ’sﬂ (r}'p r‘?gld‘é’r"é’," sorbi ¢

acid, phenol, cresol,, chlorocre heresare no

Irke T
particul ar r ESPERALIERs 8ﬁ“¥%§ Hﬁéﬁﬁ JFS?ER%ﬂf’e fter nal

application, and an Q The base materials 198
FP02- 0061- 00 &?E&sﬁé§ rﬁ?n gh' %ﬁﬁéta%g%%%Lnnﬁi "enpl oyed in drugs,

guasi drugs cosn§&5g§laq% th%g vege?%%i %EHBJ?F tQﬁﬁ@xﬂH%ibe ment i oned

ram/naterrals such as ani mal ., mnera ester oils,

5 waxes, highep, a?)éo%%l?)% ffl}t}]aﬁéé qé’l h%gﬂlgtgnecoorgesﬁlhgyrlr‘rpct ants,

phospholrprds cohol s,” wat er-sol ubl e polyners cl ay

mnerals, pupjd t'h%%watler t@{éd ﬁ:@%éﬂd@e,omat reaaeecwﬂm ot agh ustors,

antioxidants che ating agents, antiseptics 10 and fungi ci des, coIorrng
agents, aron%%n@y$ﬂgy%édIghyﬁuﬂmgeﬁﬁgfy Al so, there nmay be included
di fferentiation-induci ng conponents, or other conponents such as
circul ati on pronotsfep 2MiiGy Ghidtigesf amiriqlndistion .agerinmowel |
activators, vitamns, 15 am no acids, hunmectants, keratolytic agents and
the licke, as (Mecegsaray bA tdiciegmedéd ydosages iah aviditugraccdedi ng to t he
invention will differ depending on the patient's severity of synptons, age,
gender and bddl i gint dites A0 fboseegel deoorim die tppssasfcs ab g |5 df ug
sensitivity, the

aqueous sodium hydroxide.

Steps 3 and 4 accomplish nitrilation via a
triflate, wherein compound (H2-e) may be obtained by
15 the method shown in Scheme F-1.
Step 5 is a step of hydrolyzing the ester,

wherein compound (H2-f) may be obtained by reaction
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specific type of disease, etc., it wll generally be fromabout 30 ug to
1000 ng, preferably fromI100 ug to 500 ng and nore preferably from 100 ug

to 100 ng per day for adults in the case of oral admnistration or éﬁ% qﬂgﬁﬁoo
1- 3000 ug/ kg and preferably 3-1000 ug/ kg per day for adults in the agé )

i njection, adm nistered once 199 FP0O2- 0061-00 or divided over several

times a day. Exanples Preferred enbodi nents of the conpounds of the

i nvention repfeseagedoty Sodiuhahyyoabdeeinndnsallteohblt Redwehtwokl now be
expl ai ned, with the understanding that the foll ow ng exanples and test
exanpl es ar eaohéyrakpdeséntaniwdcahdlaméxadt sphventied to be restrictive on

t he conpounds of the invention or salts thereof in any way. It will be
apparent to thoseStkpl bellsi A shepl0fapnidniionhewpessdnt CPAPERFon can be
carried out with various nodifications added beyond these_exanpl es, and

such nodi fi cAllRogs mey hpsebeaiébrpassedlarihi §ot REhersi Rs 187 £REPpresent
speci fication. <Exanple 1> 15

2-[2-B3,5-Did4tert-butyl -4-hydroxyphenyl) - 2- oxo- et hyl ]

6- et hoxy- 3-i m no- 2, 3-di hydr o- 1H-i soi ndol e- 5- car boxyl i c acid net hyl am de
hydrobronide<BrRFPCHBPn~§rQCPSN B-8R (Step 1)

5- Br ono- 2- hydr oxy- 4- net hyl benzoic acid 0O HO|l ~ Br HO 20 200
A& AL A ALISahamg H-AJA A ALLAAAAAAARA.AAAILAA
CACALLAOLLAAALCAAAAAALCAAAALALATLL AR

A AL AL AL ARAS AAHOHA. Aga, Al B2 n%wﬂééhu
A A A A A A ANBFEAY . ABAED. A LAY, AYERERY. A2 A2,
2. AYE. Al E. AY. A. YAF. AY! . ABrs ~avHAL | . Al BRY. AY. Al). AY. AYI

Y.AY.AF.AY.AF.A%?ggﬂ ABLLAY. A (Hab)
| . A AF. AFl . AY. AF. AY. AF. Al . AF. AF. A3. A. AF. AF. AF. As. AY. AF. AY. AF. AY. AF. AYn. AY. A
F. AYn. AF. AY. AF. AYn. AF. AF. AFn. AF. AY. AF. AY. AE._ AF. AY. AF. AY. AFn. AFi s. A3L. AFs. AF
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?~?>??7<<?3><>IXXX| ><| | XX| ><<| XSS XXX <KX ??<T S?2555555555555555555>>>dK S Y%
Voa45 VoC This scheme is a synthesis method for a
TT(T#'#'ll?>?~XXX?XX?pX<<<X<<X<X>X<>>Xl<??><<<<<>EgLXéL§§<< >><IS>KKKLKX T X<

> X

||r|EJB<>§y???T§§2¥?g§zF&b??ﬁgmﬁgggﬁkgﬁPﬁﬁﬁﬁWRg% SESA K 227><| 222
>>| Xx?ppxx8<<>| | 2??xx888<<<<| >ppp88<px88<< p< PPPP<P<PIP><P<<PX<PLXP<
~<0s<ps <x ? <FE S BArRGRaIY A8 < L] ﬁﬁ&%&é&xﬂ@ix’{)%)&%%| 8x~x| 22| >7I

| : f 9$Z$K45

hydrogen, optionally substituted alkyl or alkoxy.

Step 1 is a step of conversion from a readily
available salicylic acid derivative (H3-a) to compound
15 (H3-b), and it may be conducted by the same method

used for synthesis of compound (Gl-b) [R6 = benzyl] in

Scheme G-1.
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(II) chloride, at -70°C to room temperature.
Step 2 is a step of nitration. Compound (APl-c)
may be obtained by reaction with fuming nitric acid or
10 concentrated nitric acid in a solvent such as toluene,
hexane, ether or acetic anhydride. Alternatively, the
reaction may be conducted by generating nitric acid
from sodium nitrate and hydrochloric acid.
Step 3 is a step of introducing a substituent R2
15 having any of various structures at the hydroxyl group
of compound (APl-c¢). Compound (APl-d) may be obtained
by reaction with a halide, mesylate or tosylate in a
solvent such as dimethylformamide, acetonitrile,
tetrahydrofuran, dichloromethane or acetone, in the
20 presence of a base such as potassium carbonate, cesium
carbonate, sodium hydrogencarbonate, trialkylamine, a
pyridine derivative or sodium hydride. 1In the
formulas, R2 has the same definition as R6 in Step 1
of Production Process MO.
25 Step 4 is a step of reducing the nitro group.

Compound (APl-e) may be obtained by reaction in a
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Step 3
R4
R
2 .
- R2
Br NH2 B NO,
10 (AP2-d) (AP2-c)

This scheme is a method for synthesis of (AP2-d)
from (APl-a). In the formulas, Rl represents hydrogen,
optionally substituted alkyl, optionally substituted
cycloalkyl or optionally substituted alkoxy.

15 Step 1 is a step of brominating the para-position

relative to the phenolic hydroxyl group. Reaction
with bromine is conducted in a solvent such as
methanol, ethanol or chloroform. Alternatively,

compound (AP2-a) may be obtained by reaction with N-
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10 with any of various structures at the hydroxyl group
of compound (AP2-b). Compound (AP2-c) may be obtained
by reaction with a halide, mesylate or tosylate in a
solvent such as dimethylformamide, acetonitrile,
tetrahydrofuran, dichloromethane or acetone, in the

.15 presence of a base such as potassium carbonate, cesium
carbonate, sodium hydrogencarbonate, trialkylamine, a
pyridine derivative or sodium hydride. 1In the
formulas, R2 has the same definition as R6 in Step 1
of Production Process MO.

20 Step 4 is a step of reducing the nitro group.
Compound (AP2-d) may also be obtained by conducting
the reaction in a solvent such as hydrous methanol or
hydrous ethanol in the presence of ammonium chloride,
with addition of iron at the reflux temperature of the

25 solvent.

The following Production Processes PP to BOL are
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Production Process PP is a general synthesis
method for a piperazine derivative.

Step 1 is a step of treating the amino group of
compound (PP-a) with bischloroethylamine hydrochloride

10 to form a piperazine ring. Preferably, compound (PP-
a) is reacted with bischloroethylamine hydrochloride
in 1,2-dichlorobenzene while heating to reflux, and
the reaction is conducted while removing the generated
hydrogen chloride gas to yield compound (PP-Db).

15 In the formulas, Rl represents hydrogen,
optionally substituted alkyl, optionally substituted
cycloalkyl, optionally substituted alkoxy or
optionally substituted alkylamino. R2 represents
hydrogen or optionally substituted alkyl.

20 The formulas in Production Process PP show only a
piperazine group, but any 5- to 8-membered ring
containing more than one nitrogen atom may be formed,

without any restriction to piperazine.
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10Z" s<10%Z& &6109%Z & 4F" 10%2& &210%Z& () - &010%Z & 109%Z2& () -
x] yyy2xY: /! (s)uch as dlc(h)loromethane()or tetrahy( rofuran, i(rz %1/ () -xxx

1028310%Z& () -f" 1092& () - L10%Z& () -91Q9%Z& () - LALOYZE () - (21098 ()-
10Zzzi {{n| | | BEESELESZ ﬁ@%zgqﬁqg§;c ase such as potdssium

' Loves () #s10088 (O 1008 () SI00G (12 ON098E ()-J ) NN dE: ! 102
“osga () 1 BRSO PRSI0 o A A B ()
igoz/gie(lg)tyéép(m& 91%)%%"8“%60% 893)@]1%%%&2‘{%@0%369 Bdoze ()-&
)"+ Y= 1%’@ ofle (e MILO%RE O ! MR { 1 W& dilts
optionally substituted alkyl, optionally substituted
alkyl having cyano on the end or a branch, alkyl
having protected or substituted carboxylic acid on the
end or a branch, alkyl having protected or substituted
15 hydroxyl on the end or a branch, alkyl having
protected or substituted amino on the end or a branch,
optionally substituted sulfonyl, optionally
substituted acyl, or optionally substituted carbamoyl.
The reagent used to introduce substituent R3 into
20 compound (PP-b) may be, instead of R3-X1 mentioned
above, di-t-butyl dicarbonate or optionally
substituted isocyanate. Compound (PP-b) may be
subjected to reductive amination using an optionally
substituted aldehyde or ketone and sodium
25 triacetoxyborohydride or sodium cyanoborohydride for

introduction of substituent R3.
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10! 11 q2- 1092& (! ,422_'(_}_.& ‘Ath:ISte ; 0Z&:
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10928 ()°1 1098 ()-9y10%2& ()-[.] ffghg (MO 9 Mo

Production Process MO is a general production
process for a heterocyclic amino derivative.

Step 1 is a step of treating the amino group of
compound (MO-a) with a reagent represented by Z1-Y1l-

10 Y2-Y3~-22 to form a nitrogen-containing ring.

Compound (MO-b) may be obtained by reacting
compound (MO-a) with reagent Z1-Y1-Y2-Y3-22 in an
appropriate solvent such as dimethylformamide,
tetrahydrofuran or dichloromethane, in the presence of

15 an inorganic base such as potassium carbonate, sodium
nhydrogencarbonate or cesium carbonate or in the
presence of an organic base such as trialkylamine or a
pyridine derivative.

7Z1 and 22 in the reagent Z1-Y1-Y2-Y3-Z2 represent

20 leaving groups such as halogen or sulfonate. Y1 and
Y3 represent methylene optionally substituted with
alkyl, alkoxy or the like, carbonyl, carboxyl,
sulfonyl or amide. Elements to form the main chain at

the portion represented by -Y2- include carbon, oxygen,

143



10111 q9f ) 109Z& () -' 109%&Z& () - &¥s10%Z&' () - &#10%Z&' () -! GLOYZ&' () - &10%Z& () - @d
EbCl 10!l!q4& 10%Z& ()-2 109%Z& ()- 010%Zn& () -

& 1 109Z& () - &9- " 109Z& () - Y+MLO%Z&' ()-bCl 10!l !qS9! 10938 () -9
s1096G& () - (plo%a& ()- 10Z 10Z 10Z <109%Z&' ()- &610%Z& ()-! #* aBbCl
10111 q° 109638 ()- 109%6G& ()- L310%% ()-s1l0%& () - B

| LL10%GG& () - 49GLO% () - _ RaBbCl

10! | 1 q&* 109384 (Yo 4o 19848510 ) £95810ViBEr ¢ ) a58100RatFiguiavas () -!{! 10966 ()

- 8, <aB7Cl

10! 10G <109%G& ()- &7s109%G& ()- L96g10%GE () -

FP02-0061-00

9+10%8S& () - Bed08A_E (YRS . pB+ibenligngih<efKktRecrhagn. 10@here100mMNg () -
, " 10%m® () -910%&' () - 10%r& ()- ' k10%v& ()-. 10G 10G26;wU4| Cl 10
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- @ H~~_>!
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i i y y -
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18¥kgdz op

onally substituted alk , optiona

10 fr10%@e ()-(ul0%Z& ()- 10m 10m, 10m <10% '&%- %OéO@th&f()-,
stitute

10Z° <1098 () - 621092Z& () - 9- & 1090&: ()1 y9- &1 10%& ()" 100Z& () - MPTRBVK@ 10

I S "10%c& (Fubstitpte

&aéyggyal yl,  optionally s t

1093 () - BMLOYER' () - 910%3%, ()~ (bIOUEE: () - 8} " 2K

10

15

20

25

hydroxyalkyl, Xy, car optg%nally protected
or substituted carboxyl, optionally protected or
substituted carboxyalkyl, optionally protected or
substituted amine or optionally protected or
substituted aminoalkyl. An oxo group may also be
present on the -Y2- main chain and form a carbonyl,
sulfonyl or sulfinyl group together with carbon or
sulfur on the main chain.

In the formulas, R1 has the same definition as Rl
in Step 1 of Production Process PP. R6 represents an
optionally substituted alkyl, a protecting group for
hydroxyl, such as methoxymethyl, tetrahydropyranyl or
trialkylsilyl, or alternatively alkyl having cyano at
the end or a branch, alkyl having protected or
substituted carboxylic acid on the end or a branch,
arylalkyl having protected or substituted carboxylic
acid on the end or a branch, alkyl having a protected
or substituted hydroxyl group on the end or a branch,

arylalkyl having protected or substituted hydroxyl on

the end or a branch, alkyl having protected or
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1025 <1092& (Rydrexyhg PPy | f@%eesamPéeelé‘%@O@)n%&o} Fig\v’hierfdn

G 109%2Z& () -2!1., G 10%& 0z & "10% ()~ S W& ()-! S& 100 '
()-| C) z[ PE: Ré145 ™ é i‘&%‘ %6‘2’ s 280 & tlalﬁefo?%{ %)r “ﬁ'(' )10%EE:§L'1()/@@&

compound (MO-b) with an acidic mixed solvent such as 5
10 N hydrochloric acid/acetone or 10% aqueous perchloric
acid/tetrahydrofuran.

Step 3 is a step of introducing a new substituent
R7 at the phenolic hydroxyl group of compound (MO-c).

R7 has the same definition as R6 in Step 1 of’

15 Production Process MO.

Compound (MO-d) wherein X2 of reagent R7-X2
described below is a leaving group such as halogen or
sulfonate may be synthesized in the following manner.
The compound (MO-d) may be obtained by reacting

20 compound (MO-c) with reagent R7-X2 in an appropriate
solvent such as dimethylformamide, acetonitrile,
diethyl ether, tetrahydrofuran or dichloromethane, in
the presence of an inorganic base such as potassium
carbonate, sodium hydrogencarbonate or cesium

25 carbonate or in the presence of an organic base such

as trialkylamine or a pyridine derivative, or in the
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#'10%Z& () -f!v#" 109 ()-f!)"10%JIZI& ()-!q)" 109 ()-4@N0%Z& ()-!10%Z& ()-%
\~_ @ 10 ! +prd8&m&e(dpf' 230 hydriGE.10Z 10Z° <10%Z& ()-9-F'10%Z& ()-m
1q9-F"10%& ()-m\/f:}"<~_ @ 10 !

I "S3" 109 () - y" 108&BpbObhnbc 1 MOYE) ( vhe4&Q% R 7( JisSReLDYEZNRaY) PESF" 10%6) 6] & () -
CL}[<1@ 10Z <10%Z& ()-!'{L-F"10%J& ()-m!lL-F"10%& ()-m

#"10%Zn& () - by#a 106@E&L( p- B3Yh0YZedd( byyskgl@ng compound (MO-c)
102‘"10%2&'()-z!v"lO%&'()-283"10%2&'()-!SB"lO@bV;V&'g%-'ZIO%Z&'()- 10z
10Zf]\ } "<H@witbBZtGAazeRethane in diethyl ether or wi

, & () -z+& CLO%Z& () - #F" 10%Z& () -y! #F"109%& () -y, "109%& ()-z!h, "10%& ()-z\~_@
| 103! f MLOYZE&ippty10dZe] () agpredpgne) in acetonitrile~ B
diisopropylethylamine-methanol.

Compound (MO-d) wherein X2 in reagent R7-X2 is
hydroxyl may be obtained by reacting compound (MO-c)
with reagent R7-X2 by the publicly known Mitsunobu

10 reaction in an appropriate solvent such as
tetrahydrofuran or toluene.

In Production Process MO, R6 and R7 may sometimes
undergo conversion to a structure which is not defined
herein by a method easily predictable by a person

15 skilled in the art at an appropriate stage after
introduction. Likewise, the -N-Y1-Y2-Y3(-N) portion
obtained by cyclization in Step 1 may also undergo
conversion to a structure which is not defined herein.
(Conversion of the -N-Y1-Y2-Y3(-N) portion is

20 described in some of the following Production Process
examples) .

Compounds (MO-b), (MO-c) and (MO-d) obtained in
this Production Process are converted to the final
target compounds by Production Process A.

25 <Production Process PR>

Production Process PR is a general synthesis
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Scheme PR-1 is one production process whereby the
-N-Y1-Y2-Y3 (-N) portion obtained by cyclization in
Step 1 of Production Process MO may undergo additional
structural conversion. In the formulas, R1 has the
same definition as R1 in Step 1 of Production Process
PP. R10 and R11 have the same definitions as R6 and
R7 in Production Process MO. Although only
methoxymethyl is mentioned as a protecting group for
the phenolic hydroxyl groups of compounds (PRl-a) and
(PR1-b), there is no limitation to methoxymethyl.

Step 1 is a step of introducing a substituent R10
at the hydroxyl group of compound (PRl-a). The
reaction is conducted using reagent R10-X3 in an
appropriate alkaline hydrous organic solvent, in the
presence of a phase transfer catalyst. Preferably,

compound (PR1-b) is obtained by reaction of reagent
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)
10 Compound (PR1-c) may be treated in the Same manner as
for introduction of R7 in Step 3 of Production Process
MO to yield compound (PR1-d) having R11 introduced
therein.

Step 4 is a step of treating compound (PRl-a) in

15 the same manner as Step 2 of Production Process MO to
yield compound (PRl-e).

Step 5 is a step of selectively introducing
substituent R11 only at the phenolic hydroxyl group of
compound (PRl-e). Utilizing the difference in

20 reactivity between the two hydroxyl groups of compound
(PR1l-e), treatment may be carried out in the same
manner as for introduction of R7 in Step 3 of
Production Process MO to yield compound (PR1-f) having
R11 introduced therein.

25 Step 6 is a step of treating compound (PR1-f) in

the same manner as Step 1 of this Scheme PR-1 to yield
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Scheme PR-2 is one production process whereby the
-N-Y1-Y2-Y3(-N) portion obtained by cyclization in
10 Step 1 of Production Process MO may undergo additional
structural conversion. In the formulas, Rl has the
same definition as R1 in Step 1 of Production Process
PP. R15 and R20 have the same definitions as R6 and

R7 in Production Process MO.
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an acyl chloride reagent such as methanesulfonyl
chloride in an appropriate solvent such as

10 dichloromethane, in the presence of a base such as
triethylamine. A hydrogen cyanide salt may then be
reacted with this intermediate to introduce a cyano
group. Preferably, the intermediate is added to
dimethylformamide and reacted with sodium cyanide in

15 the presence of tetrabutylammonium iodide to yield
compound (PR2-a: R14 = CN).

Step 2 is a step of treating compound (PR2-a) (R14
= F or CN) in the same manner as Step 2 of Production
Process MO to yield compound (PR2-b) (R14 = F or CN).

20 Step 3 is a step of introducing substituent R15
at the phenolic hydroxyl group of compound (PR2-b) (R14
= F or CN). Compound (PR2-b) may be treated in the
same manner as for introduction of R7 in Step 3 of
Production Process MO to yield compound. (PR2-c) (R14 =

25 F or CN) having R15 introduced therein.

Step 4 is a step of converting compound (PR2-c)
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15 conversion to (PR2-e). Alterhatively, (PR2~d) may be

esterified by reaction with the corresponding alkyl
halide reagent in the presence of an appropriate base
or by reaction with di-tert-butyl dicarbonate in tert-
butyl alcohol in the presence of dimethylaminopyridine.
20 Compound (PR2-d) may also be subjected to dehydration
reaction using an alcohol or amine and a peptide-
forming condensing agent, for conversion to compound
(PR2-e). The synthesis may also be carried out by
other suitable known reactions. R18 represents amino
25 or alkoxy.

Step 6 is a step of subjecting compound (PR2-a:
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as camphorsulfonic acid or p-toluenesulfonic acid and
Molecular Sieve 3A, to yield compound (PR2-f).
Step 7 is a step of reducing the ester group of
compound (PR2-f) for conversion to a hydroxymethyl
15 group, and then selectively deprotecting only the
ketal protection of the acetophenone carbonyl group.
First, compound (PR2-f) is reacted with an ester-
reducing reagent such as lithium aluminum hydride in
an appropriate solvent such as tetrahydrofuran or
20 diethyl ether, for conversion to a hydroxymethyl group.
Next, under mildly acidic conditions, preferably under
conditions with an acetic acid-tetrahydrofuran-water
(4:1:1) mixed acid solvent, the ketal protecting group
for the carbonyl group is selectively deprotected

25 while leaving the methoxymethyl group for the phenolic

hydroxyl, to yield compound (PR2-g).
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is CTyano, to yield compound (PR2-h) wherein the
hydroxymethyl group of compound (PR2-g) is converted
to cyanomethyl, in which case R19 represents cyano.
When R19 is an alkoxy group, compound (PR2-g) is
10 treated in the same manner as Step 1 of Scheme PR-1 to
yield compound (PR2-h) for conversion to the alkoxy
group, in which case R19 has the same definition as
OR10 in Scheme PR-1.
Step 9 is a step of deprotecting the
15 methoxymethyl group serving as the protecting group
for the phenolic hydroxyl of compound (PR2-h), and
then introducing a substituent R20. First, compound
(PR2-h) is treated in the same manner as Step 2 of
Production Process MO to remove the methoxymethyl
20 group. It is then treated in the same manner as for
introduction of R7 in Step 3 of Production Process MO
to yield compound (PR2-i) having R20 introduced
therein.
Compounds (PR2-c), (PR2-e) and (PR2-i) obtained

25 in this Scheme PR-2 are converted to the final target

compounds by Production Process A.
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N on
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(PR3-¢)

(PR3-d)

Scheme PR-3 is one production process whereby the
-N-Y1-Y2-Y3(-N) portion obtained by cyclization in
5 Step 1 of Production Process MO may undergo additional
structural conversion. In the formulas, Rl has the
same definition as Rl in Step 1 of Production Process
PP. R23, R24 and R25 have the same definitions as R6
and R7 in Production Process MO.

10 Step 1 is a step of treating compound (PR3-a) in
the same manner as Step 1 of Scheme PR-1 to yield
compound (PR3-b) having one substituent R24 introduced
therein and compound (PR3-c) having two substituents
R24 introduced therein. Alternatively, when R24 is a

15 methoxymethyl group or the like, an excess of
methoxymethyl chloride may be reacted with compound
(PR3-a) in the presence of diisopropylethylamine to

yield compounds (PR3-b) and (PR3-c). Compounds (PR3-
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oun 15 reacted with m-
nitrobenzenesulfonyl chloride in dichloromethane in
10 the presence of triethylamine and
dimethylaminopyridine. It is then treated with cesium
acetate while heating in dimethylsulfoxide to yield a
hydroxyl-inverted acetate. This is treated with
potassium carbonate in methanol to yield the hydroxyl-
15 inverted compound (PR3-e).

Compounds (PR3-b), (PR3-c) and (PR3-d) obtained
in Scheme PR-3 are converted to the final target
compounds by Production Process A. Compound (PR3-e)
may also be treated in the same manner as Step 2 of

20 this Scheme and then converted to the final target
compound by Production Process A.

(Scheme PR-4)
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Scheme PR-4 is one production process whereby the
~-N-Y1-Y2-Y3(-N) portion obtained by cyclization in
Step 1 of Production Process MO may undergo additional

5 structural conversion. In the formulas, Rl has the
same definition as R1 in Step 1 of Production Process
PP. R26 has the same definition as R6 and R7 in
Production Process MO.

Step 1 is a step of treating compound (PR4-a)

10 with Lawesson's reagent while heating in a 1,4-dioxane
solvent to yield a thioamide (PR4-Db).

Step 2 is a step of treating compound (PR4-b)
with ethyl O-trifluoromethanesulfonylhydroxyacetate,
triphenylphosphine and triethylamine to yield compound

15 (PR4-c) .

Step 3 is a step of reacting compound (PR4-c)
with sodium triacetoxyborohydride in 1,2-
dichloroethane in the presence of acetic acid for
reduction of the enamine to yield compound (PR4-d).

20 Step 4 is a step of converting compound (PR4-d)
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presence of dimethylaminopyridine to yield the tert-
10 butylesterified compound (PR4-f).
Compounds (PR4-c), (PR4-d) and (PR4-f) obtained in
this Scheme (PR-4) are converted to the final target
compounds by Production Process A.

(Scheme PR-5)

|
Ry R Ry (© Ry
OO step 1 OO0 step2 O o Step3 OH

EtoOC™~COOEt EtOOC EtOOC
(PR5-a) i .
(PR5-b) (PR5-c) (PR5-)
R1 327 Ry Ro7 Ry Ra7 Ry Ra7
Step 4 O Step5 O step6 o Y°  step? ©
o N —_— [ ) 0 —_— (\ N —» 0 N
— P == o 2y Y
EtOOC EtOOC EtOOC EtOOC
15 (PR5-e) (PR5-) (PR5-g) (PR5-h)

Scheme PR-5 is one production process whereby the
-N-Y1-Y2-Y3(-N) portion obtained by cyclization in
Step 1 of Production Process MO may undergo additional
structural conversion. In the formulas, Rl has the

20 same definition as R1 in Step 1 of Production Process
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and the known reagent diethyl diazomalonate while
heating in a toluene solvent, to yield compound (PR5-
b).

Step 2 is a step of treating compound (PR5-b)
with equivalents of sodium ethoxide and ethyl acrylate
while heating in ethanol to yield the cyclized
compound (PR5-c).

Step 3 is a step of treating compound (PR5-c)
with 5 N hydrochloric acid while heating in ethanol to
yield compound (PR5-d) having the methoxymethyl
protecting group removed.

Step 4 is a step of converting compound (PR5-d)
to compound (PR5-e) having a newly introduced
substituent R27. Compound (PR5-e) may be obtained by
treatment in the same manner as for introduction of R7
in Step 3 of Productioﬁ Process MO.

Step 5 is a step of treating compound (PR5-e)
with 1,2-bis(trimethylsiloxy)ethane and
triethylsilyltriflate in dichloromethane to yield
compound (PR5-f) wherein the acetyl carbonyl of
compound (PR5-e) is ketal-protected.

Step 6 is a step of reducing the lactam carbonyl
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ketal-deprotected compound (PR5-h).

Compounds (PR5-d), (PR5-e) and (PR5-h) obtained in

10 Scheme PR-5 are converted to the final target compound

by Production Process A.

<Production Process P3>
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This Production Process PS is a general synthesis
method for a piperidine derivative. In the formulas,
R1 has the same definition as Rl in Step 1 of
5 Production Process PP. R28 and R30 have the same
definitions as R6 and R7 in Production Process MO.
Step 1 is a step of reacting compound (PS-a) with
formaldehyde to produce an imine, and then subjecting
it to hetero Diels-Alder reaction with a diene having
10 an enol ether structure to form an oxopiperidine ring.

Preferably, Compound (PS-a) is reacted with 37%

160



11112109Z& () - Y+109@Z& ()-1 109Z& ()-f)109Z& ()-& 10%Z& ()- &YA0%Z& () - ebC
N Efﬁggﬁ' ()- (pl0%r& ()- 10Z 10Z 10ZL<109Z& ()-6109Z& ()-4 10%Z& ()-1}[:bC
*()- TL10%m& ()- ! L109% ()- !L10%A& ()- uwre () -
L10%r8: ()-<gj( ;BbC RN 0 0 0n& (- LW O rpoz-00s1-00
#109%18 () - &&! 10%&’ () - &FLO%I& () - #10%1& () -f 10%1& ()-! F= PLlO%(k&' () -
AHEWIEDC 1111 & 3109%18 () - * 10%& () - 10%8(@&:@ (10%& () -
10%r8! () - $@6orgal}n. 1dYNEChLbrongtHRLEMII0 1@@7@&@@)&9@:@0%& ()-6
LO%TE! () - *010%m&: () -1. 10%r& ()-0S dBYNC I!11 10S109%Kk& () - FS109%& () - Fs
MLOYZE () - L 10e@8aef)un0s@dtefe( so0vzRdure; apUswie, and the

T @0% " & ()-M KE0%Z& ()-M ;
L3 10%&: () - ! @820%Op) mi gEYTEvES( filAsrevkvithrceliiteyncAfter

, 109%2& () - * 1092Z& () - &#109%Z& | F" 109%& () -1 @L0%& ().- M @O0% ()-M 4jd
VNG LT oy Loseidiry aé);@q@gtpylg%?ly sy s sdiens’ dnd rofuene & 7 MA
109Z& () - 0@L09%Z& ().- .S109%Z& ( \
109 f) - &10%‘&0( FheodglEy a't61é%§ (3)301%612 6z ‘i7(9z|‘§<160/é&M( PEXGNEIELC

Lo 7% R o IEORHRED RO (eime
and the temperature is raised. After completion of
the reaction, it is exchanged with a tetrahydrofuran
solution and treatment is carried out with 1 N

10 hydrochloric acid to yield compound (PS-b) having the
silylenol ether converted to a ketone.

Step 2 is a step of treating compound (PS-b) with
p-toluenesulfonylmethyl isocyanide (TosMIC) in
dimethoxyethane-tert-butanol in the presence of tert-

15 butoxypotassium, to yield compound (PS-c) having the
oxo group converted to cyano.

Step 3 is a step of reacting the carbonyl group
of compound (PS-b) with any of various organometallic
reagents to yield a tertiary alcohol (PS-d) having an

20 added substituent R29. For example, compound (PS-Db)
may be reacted with methylmagnesium bromide in diethyl
ether to yield compound (PS-d) having an added methyl
group. R29 represents alkyl, alkenyl or alkynyl.

Step 4 is a step of treating compound (PS-~b) with

25 a reducing agent for conversion to an alcohol compound

(PS-e). Any of various reducing agents may be used,
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Process PR to yield compound (PS- having a newly
introduced substituent R30 at the hydroxyl group.
Substituent R30 has the same definition as R6 and R7
in Production Process MO.

10 Step 6 is a step of Horner-Emmons reaction at the
carbonyl group of compound (PS-b) to yield the carbon-
carbon bond formed unsaturated ester (PS-g). After
treating a tert-butyl diethylphosphonocacetate with
sodium hydride in 1,2-dimethoxyethane, compound (PS-b)

15 dissolved in 1,2-dimethoxyethane is added to yield
Compound (PS-qg).

Step 7 is a step of 1,4-reduction of the
unsaturated ester. Compound (PS-g) may be treated
with sodium borohydride in a dichloromethane-methanol

20 mixed solvent in the presence of a catalytic amount of
nickel (II) chloride-6 hydrate, or reacted with
magnesium in methanol for selective 1,4-reduction of
the unsaturated ester to yield compound (PS-h).

A piperidine derivative may also be synthesized

25 by the following Steps 8 to 10.

Step 8 is a step of treating compound (PS-i) in
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the same’ manner as for introduction of R7 in Step 3 of

Production Process MO, to yield compound (PS-k)
substituted with substituent R28.
Step 10 is a step of selectively protecting the

10 carbonyl group of the acetophenone of compound (PS-k).
After adding compound (PS-k) to tetrahydrofuran,
adding triethylamine and cooling to -70°C, the mixture
is treated with tert-butyldimethylsilyl
trifluoromethanesulfonate. The state of the reaction

15 is periodically examined by thin-layer column
chromatography, and the temperature is gradually
raised if necessary. Water may be added at low
temperature to stop the reaction to yield compound
(PS—m) .

20 Finally, Compound (PS-m) may be treated in the
same manner as in Steps 2, 3 and 4. Alternatively, it
may be converted directly to an acyl bromide according
to Production Process A for conversion to the final
target compound.

25 Compounds (PS-b), (PS-c), (PS-d), (PS-e), (PS-£),

(PS-g), (PS-h), (PS-j) and (PS-k) obtained in this
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This scheme is a general synthesis for an aniline
derivative. In the formulas, Rl has the same
definition as in Step 1 of Production Process PP. R31,

R32 and R33 have the same definitions as R6 and R7 in
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a). Compound (ANl-a) may be treated in approximately
5 the same manner as for introduction of R7 at the
hydroxyl group in Step 3 of Production Process MO to
yield compounds (AN1l-b) and (ANl-c). When R31 is
bonded to the aniline amino group as simple alkyl and
not via acyl or sulfonyl (for example, when R31-I or

10 R31-Br is used as the reagent), a prolonged reaction
with heating may be necessary to introduce the
substituent R31. Incidentally, compounds (AN1l-b) and
(AN1-c) may be easily separated and purified by silica
gel column chromatography.

15 Step 2 is a step of treating compound (ANl-b) in
the same manner as Step 1 to yield compound (AN1l-d)
having a newly introduced substituent R32.

Step 3 is a step of treating compounds (AN1l-c)
and (AN1-d) in the same manner as Step 2 of Production

20 Process MO to yield the respective compounds (ANl-e)
and (AN1-f).

Step 4 is a step of treating compounds (ANl-e)
and (AN1-f) in the same manner as for introduction of
R7 in Step 3 of Production Process MO to yield the
25 respective compounds (ANl-g) and (AN1l-h).

Step 5 is a step of using compound (AN1-i) as the
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this method.
5 Step 6 is a step of treating compound (AN1-j) in
the same manner as Step 2 to yield compound (AN1l-h).
Step 7 is a step of treating compound (AN1l-i) in
the same manner as the ketalizing step of Step 6 in
Scheme PR-2, to yield compound (ANl-k).
10 Step 8 is a step of using an aldehyde or ketone
(represented by R34-(C=0)-R35) and a reducing agdgent
for reductive amination to yield compound (AN1l-m).
Compound (AN1-kX) may be reacted with sodium
cyanoborohydride in a methanol-acetic acid mixed
15 solvent or reacted with sodium triacetoxyborohydride
in a 1,2-dichloroethane-acetic acid mixed solvent, to
directly yield compound (ANl-m) having the ketal
protecting group also deprotected. Either or both R34
and R35 may be hydrogen, or R34 and R35 may together
20 form a ring.
Step 9 is a step of using an aldehyde or ketone
(represented by R34-(C=0)-R35) and a reducing agent
for reductive amination to yield compound (AN1l-m),
without ketal protection of compound (AN1l-i). In most

25 cases, reaction is conducted with sodium

triacetoxyborohydride in a 1,2-dichloroethane-acetic
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t10% ' 109& ()-f 10mp©)mdsoq@N(lbe 1@@@%}:)10%@@)-@#10%(&4% D | p} A</

L F" 10%; & () - "10%R&& ()-L! "109%PP& () -

109& () - L: 10%NQ.)-fF10fX4&N(l)'géanNANﬂShiO(V&AN D\}’l apgY/EPNL-T) 109" () - +

109 ()-)10%& ()-! F' 10%/6V6& ()-: _@!Y

' 109&' () - ! HVeb%aippdviooghip- Sc gma@A@yl are converted to the

5 final target compounds by Production Process A.

(Scheme AN-2)

R4
R step 1 -R36 Step 2 "Ras
Raz »
Ras.H
% 38.H s0H
(AN2-a) (AN2-b) (AN2—c)
1 1
—Rag O3
Step 3 Step 4 R

> Ryg ———m—» 41

40.H A42.H

(AN2-d) (AN2-e)

Scheme AN-2 is a general synthesis method for
further structural conversion of the substituents on
10 the aniline nitrogen of the intermediate synthesized
in Scheme AN-1. In the formulas, Rl has the same
definition as Rl in Step 1 of Production Process 1.
R36 has the same definition as R6é and R7 in Production
Process MO. Either or both R37 and R38 may form an
15 amide bond with the aniline nitrogen, or the
substituents may have ester structures. One of the
substituents on the aniline nitrogen of the starting
material (AN2-a) may be hydrogen.
Step 1 is a step of treating compound (AN2-a) in

20 the same manner as the ketalizing reaction step of
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I L! 109 ()-3GLO% ()-!{3GLOY%nBme& ()-f&L0% ()-010% ()-! 10%e& ()-)[] dE_
@!z10%& ()- MO ()-&10%& ()-F 10%& ()- t10% ()-y310% ()- dE_@ rpos0061-00
| % 10%& () - SH10%&' ()-s| 7 109& ()-Y) 10%& ()- ! 10%& () - SL0%& () - zLwd % oL

6109 ()-5@0%& ()- 'y, 10%& ()-'a'vy, 10%JU& ()-!Qy, 109%& ()-! Wy, 10%m& () - +bC
109&' ()-9109%& ()-F-109%& ()-s' 109& ()- 10 10 10&<F10%& ()-+c"dEbC
109&' () -, 10%&tep- 109 SChenev@RR- Q1 FURRIUCL ipoRTELesS PRyCtO1L09%R () - Y
(1109 () - 10%@o ()-' 109& ()-! 10%; & ()-!k10%& () - 7KydEbC
31 109 () - 1FYdeRd( Fooreung (PN2-poodapying fheg carhopyl] %Y - FbC
FlO%&f()-"lOW&T()- 10 10 10&<310%&' ()-710%& ()-5, 109 ()- F{dEbC
10%&()-10%&TPFE&$$@%&()-y 10% () - @O0%' ()-9-10%& ()-*-0bdEbC
MLO%&' ()- @O%& ()-109& (),-L310%& ()-F 10%& ()-yl0%& ()-*=RzX6RQC !
10%j & ()--! 10%v&ep) 2- LS160RTtEP- ofr fangtd -916%‘%11&‘1%1(6’%‘%3- RgquiX6bC
FL'109%&' ()- L' 109%& ()- . . .
5 with a reducing agent for conversion of an amide group
to methyleneamino (from -N-CO- to -N-CH2-), or of an
ester to an alcohol (from -CO-0O- to -CH2-OH, from -0O-
CO- to -OH). Preferably, compound (AN2-b) may be
treated with lithium aluminum hydride in diethyl ether
10 to yield compound (AN2-c). Substituents R39 and R40
are defined as the structures after this conversion of
R37 and R38.
Step 3 is a step of treating compound (AN2-c) in
the same manner as the ketal deprotection step of Step
15 7 in Scheme PR-2, to yield compound (AN2-d).
Step 4 is a step carried out only when compound
(AN2~d) has a hydroxyl group on substituent R39 or R40,
and here a new substituent is introduced at the
hydroxyl group to yield compound (AN2-e) by conversion
20 to substituents R41 and R42.
The reaction of this step is conducted in the
same manner as Step 1 in Scheme PR-1 of Production
Process PR. Compounds (AN2-d) and (AN2-e) obtained in
this Scheme (AN-2) are converted to the final target

25 compounds by Production Process A.

<Production Process BO>

168



P'FL'10%r& ()- Q& Z 10%&' ()-! & Z 10%r& ()-'& Z 109%&' ()-uj _@
'"f10%&' ()- 10 10 10&<Z109%& ()-6109%&k ()-S/s10%& ()-!?0L"' 109k ()- K6dE @
F109%&' ()- 109 ()-10%& ()-109% ()-10%& ()- 10%&' ()-6d-FdE _@! YZ P02-0061-00
109 ()-S109& ()- Ys:10%&k ()-109& ()-109%& ()- F10%& ()-Fw 6 f dEj_@S -0061-
' z2109%&' ()-%109&' ()-#109& ()-1! 109& ()- 109%& ()-&10%& ()-f 5edf _@
13S10%&' ()-31109%&' ()- @ Y10%&' ()-L-109%& ()-1+z109%&' ()-&) 109 () -ebC
1 3s10%&' ()- s'ylo%&e(¥followingl8ehznes®BOr16168%&3( pngy410%8 ()- /acdEbC
ly109%&' ()- 109 ()-109%& ()-& 109&' ()-yl09& ()-L 10% ()- $

Production Process BO are general synthesis methods

for benzoxazine derivatives.

(Scheme BO-1)

R oo N T oH
OYCENHZ Step 1 °{©NH Step 2 °{©NH
— A A

O0"'Rz - 0"'R2
(BO1-a) (BO1-b) (BO1-c)
R Ry
: O %R
Setp3 O~ N’ steps Oy N
O"'R2
5 (BO1-d) (BOt-¢)

In the formulas, Rl has the same definition as Rl
in Step 1 of Production Process PP. RZ represents
hydrogen, optionally substituted alkyl or the like.

R3 represents hydrogen, halogeno, oxo, optionally
10 substituted alkyl, optionally substituted alkoxy,

optionally substituted acyl, optionally substituted

carboxyl or optionally substituted carbamoyl.

Step 1 is a step of acylating the amino group.
Compound (BOl-b) may be obtained either by reaction

15 with an acyl chloride at room temperature in a solvent
such as tetrahydrofuran, methylene chloride or
acetonitrile in the presence of a base such as
pyridine or triethylamine, or by reaction with an acid
anhydride in a pyridine solution.

20 Step 2 is a step of deprotecting the

methoxymethyl group protecting the alcohol. Compound
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- 4 a?bC '1'$10%&' ()-!10% ()-910%& ()-10%& ()-109& ()-1# 10%&' ()-4 @J X c
p wWJ3bC !; F10%& ()-QG F10%J& ()-d 310%&' ()-!310%&' ()-!310% & ()-!109% () -
wuebC ! %ylo%&'()-l 109 ()-& 10%7& ()-& 109 () - &
109884& ()-! 10%& ()-! @dELC ! FP02-0061-00
%y ll 4109%& ()-210% ()-010% ()-.109%& ()-'109%& ()--10%& ()- xnbC !
% z10%&' ()- 10 10 10L<GLO%&' () - &@B10%&' ()- 610%&k' ()-6 109& ()-LJEnOC !
%10%& ()- 10¥BOLYycl0MBy( be DbOMENER bev&eart iv0v@ith ENEebC !
% : 109%&' ()-F109%&' ()- SMLO%& ()- YS109%&' () - s@ﬂO%&'() 109&' ()-25@"?nbC
I S$109& () - S&40RRUE) hydrowR1pyrikagcid and 10% aqueous perchloric
@10%& ()-3!'v@10%& ()-3@ 10%& () - 3@dEnmhC
acid in a solvent such as tetrahydrofuran or acetone
at room temperature.
5 Step 3 is a step of alkylating the hydroxyl and
amino groups. Compound (BOl-d) may be obtained by
reaction with a dihalide, dimesylate or ditosylate in
a dimethylformamide solution in the presence of a base
such as potassium carbonate, cesium carbonate or
10 sodium hydride, while heating from room temperature to
150°C.
Step 4 is a step of deacylation. Compound (BOl-
e) may be obtained either by reaction with an aqueous
sodium hydroxide solution in a solvent such as
15 methanol, ethanol or tetrahydrofuran, at room
temperature to the reflux temperature of the solvent,
or by reaction in an aqueous hydrochloric acid
solution at room temperature to the reflux temperature
of the solvent.
20 Compounds (BOl-d) and (BOl-e) obtained in this
Scheme BO-1 are converted to the final target

compounds by Production Process A.

{Scheme BO-2)

R1
I«- o
Step 1 oo X Step 2 ~
0 JRe
N
H
(BO2-a) (BO2-b) (BO2-c)
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F-109&' ()-/109%& ()-+f109%& ()- *-109%& ()-(gl0%& ()-&10%& ()-4;, @
9@ O0%& ()-!-10%~& ()- 10%r& ()- 'z10%r& ()- 10 10 10L<GlO%& ()-; Zah{aB @
N10%r& ()-! 10%/WV& ()- 10%& ()- 3, 10%r& ()-, 10%& ()-t10%r& () - Eﬁé%ﬁ%?
F10%& ()-10%& ()-!10%& ()-f!'010%m m & ()-f!&10%mE ()-fS 10%r& ()- ¥ ;kﬁo
" $10%r& () - &' 10%& ()-/ 10%r& ()-y&s10%m& ()-! S10%m& ()-f ! 10%& ()-dB @
1109 ()- f 10%m& ()-1s10%& ()-/GLO%r& ()- (S10%& ()-@& 10%® ()-~ @!
"109& ()-"' 109& (XIn tbe formudmis«<ZROYdme's( thiel g defind torovsess D) -
'NE-_@!3109%& () - 109%& () - 10%& ()-10%& ()- 10%& ()-f1l0%& ()-JOJE~_@
1109 ()- 109 Sre@ 10%f Froductdug ProdeEev&H(-) - Rovda®) -the=ifdme @
L) yl0%& () -' 10%& () - 9%8L10%& () -#10%& () - Y! GLO%& () - 10%&' () - hxnbC
' z109&' () - defioitdgarasy®3( MreSchegeRBO1L- 109&' () - YY+10%&' () - 3UWMUBNbC
0% ()-S!' F10%&' ()- !vF10%CC& () - !'F10% & ()- !IOFlO@@f(f- F'QF109%&' () -
#CRWXInbC | 109BtEP- 10%® @ Sterievh g kylatsingophe hydroxyl group.
& ()-'mo%[,[& ()-S!qml0%&' () - SKAEnbC | , _
5 Compound {BO2-b) may be obtained by reaction with a
dihalide, dimesylate or ditosylate in a
dimethylformamide solution while heating from room
temperature to 150°C.
Step 2 is a step of forming an oxazine ring.
10 Reaction is conducted with a dihalide, dimesylate or
ditosylate in a dimethylformamide solution in the
presence of a base such as potassium carbonate, cesium
carbonate or sodium hydride, while heating from room
temperature to 150°C. Reaction is then conducted at
15 room temperature in an ethanol or methanol solution in
the presence of a catalytic amount of palladium-carbon
in a hydrogen atmosphere to yield compound (BO2-c).
Compound (BO2-c) obtained in this Scheme BO-2 is
converted to the final target compound by Production

20 Process A.

(Scheme BO-3)

R4 Rq
o Step 1 Oj
—_—
o ] o
N N
H Rz

(BO3-a) (BO3-b)

In the formulas, Rl represents hydrogen,
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109 ()-y109%& ()- 109%& ()-s'y10%& ()- 10 10 109<GLO%& ()-  !!'!'Wa?Bfy, 0061-00
11 S109&' ()-!S10%& ()-s 10%&' ()- 10% & ()-mF DAt
109%& () - 109%& ()-W """ #0#O#xVADC || % 10%K& ()-1!a% 109%hh& ()-1!% 109%& ()-|
3% 10% & ()-1"1 10%*& ()-!10%& () - Ox#{ ####) SAELC |1 % 10&6@L0%&. () -
Y4410%: () - SRPGYRNEN1Y0 Subsg tyites ey - CPGIRN@L LGSR $3bC
11%1210%&' () - 10%& S‘(Y)ls 10% ()- 10 10 10&<F10%& () 8109&' (.- $YBYs %-%88MELC
| : ?ﬁ’ lySIO%&'())/CJ‘.—@‘F& ofr1 okl enalgug spps tiduged 2 LKeng -( ) FARBEX &&&&AEDC

0 1310%&
S109%&' () - F1LO%EPERSERdoe Y regetoo@Piaredde Eflsdirufed adeped -
1105 1F+Y" 10%& ()

10%. () -' 10%& S<(>r)1 PEYIRY( FYRLLOGE (FPa ©P% §%g3 PranERy ( ORHERE LY
||%1&610%&' &/@4\# 0%& ()

1100&() - t@tfé’f’/&l%)‘”‘(y(% P&J(t)l)q‘*)a)lﬂé’ SRSF RS @S ) -

10% () - ‘Il ¥4 1g%ally substituted acyl, optionally substituted
sulfonyl, optionally substituted carbamoyl or
optionally substituted carboxyl.

Step 1 is a step of alkylating, acylating,
10 substituted carbamoylating or urethanating the amino
group, by any of the following methods 1 to 4.
1. Compound (BO3-b) may be obtained by reaction
with a halide, mesylate or tosylate in a
dimethylformamide solution in the presence of a base
15 such as potassium carbonate, cesium carbonate or
sodium hydride, while heating from room temperature to
150°C.
2. Compound (BO3-b) may be obtained either by
reaction with an acyl chloride, sulfonyl chloride or
20 isocyanate at room temperature in a solvent such as
tetrahydrofuran, methylene chloride or acetonitrile,
in the presence of a base such as pyridine or
triethylamine, or by reaction with an acid anhydride
in a pyridine solution.
25 3. Compound (BO3-b) may be obtained by reaction

with ethyl N-{(l-cyano)iminoformate in a methanol or
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1111 (,10% 1 & () - #-, fompeRnd) -(BOSohg, PRY PEoRPERIEd B rEpction

1098 ()-112>2s22)3aBi J ! 111 1%%% 109&' ().-1,

109%&' 0) - 100@WEFho Frdogtpyl prt aCf. OF333iskhydagryhotormate

.ISLICI ,4,S ,1?(;{%()/@(&21%1)9 _%; %&E&%&)_ !S}D%ggégza}{o/li %%q?flv@n_t&_i}lo L )p_r!e%seln"cleo % (- 44444444

catalytic amount of p-toluenesulfonic acid or
camphorsulfonic acid, ketal protection of the acetyl
group and introduction of different substituents by

10 methods 1 to 3 above, followed by deprotection under
acidic conditions.

Compound (B03-b) obtained in this Scheme BO-3 is

converted to the final target compound by Production

Process A.

15 (Scheme BO-4)
R R R
OH o) ')
Step 1 \—Rz Step 2 i—R
o —_— — 0 J 2
NH2 N ll\l
H Rs
(BO4-a) (BO4-b) (BO4-c)

In the formulas, Rl has the same definition as Rl
in Step 1 of Production Process PP. R2 has the same
definition as R3 in Scheme BO-1. R3 has the same

20 definition as R2 in Scheme BO-3.

Step 1 is a step of alkylation. Compound (BO4-b)

may be obtained by the method described in Tawada, H.,

Sugiyama, Y., Ikeda, H., Yamamoto, Y., Meguro, K; Chem.
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109&' ()-f10%& ()-5555626h6z[ <bC 02006100
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C!!1s' 10%& PhartQ Bo.l10&<2Bd%, (L128809&40) LAMP0vR A 17 Imegction

10%& () -89@y9999dBnbC !'1'1'1'10% | & )1@h110%&'()-10%&fg?- 109%& () -yl09%& () -
10%& ()- 99: wilhxallyX7ksomide,gmg anhydride or the like in &

m& ()--19,010%-& ()--9,0910%& ()--'¢c%9,910% | & ()--!110% )& ()-@1|10% ()- @
"Wﬁ:::.;c;aB@BGGﬁ.!s@S@l@%&W%EH%EOﬂO%& NOl3 PFodyoiepe 1n 'the

109& ()-f&10%&' ()-19, gl0%ee& ()--c.w,; ; ; <R<dEnhC ! ! .

9° 010%& () - . PFESENOPE- Clodgbese ?P@a?b&'a@ POLEFHE R &af(??e@a(t)e-'Ré:@éé—_uE‘:::dYNC

111 9 10 10 _

109<zP0v&’ () CaFPORRTE) O&s SPEIEM PYEFSHIGREL ATPOBAM Y@ Y O b=F=x===dEYNC ! ! |
R () - %R () - " () - ") - ()= " () - =====

(?/mlzlofg‘o/é 3& I(:)t_legsggrga%eé)%g ch%#%% 1E(l)uxf ]toe%%e aturleo% e__s_o_]._\7>e>n)§cv,\‘6YNC H

(109 () -1 FLOM6 GG O FRtLIR08, Q) MHlAPARY O R TRl
in the presence of a base such as potassium carbonate
or triethylamine, at room temperature to the reflux

10 temperature of the solvent.

Step 2 is a step of alkylating, acylating,
substituted carbamoylating or urethanating the amino
group. Compound (BO4—6) may be obtained by treatment
in the same manner as Step 1 of Scheme BO-3.

15 Compounds (BO4-b) and (BO4-c) obtained in Scheme
BO-4 are converted to the final target compound by
Production Process A.

<Production Process BOL>

1 Ry
0) O
o) - o /> R2
NHz N
(BOL-a) (BOL-b)
20 Production Process BOL is a general synthesis

method for a benzoxazole derivative. In the formulas,
Rl has the same definition as Rl in Step 1 of

Production Process PP. R2 represents hydrogen,
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‘1-10%&'()-+10%&'()--10%&'()-)FlO%&'()-S(lO%&'()‘,&10%&'()-???@Eiii¥pa !
%F "1 10 10 o6 1-00
10&@&0%& ()-&<Z10%& ()-1109%&k ()-710%& ()-/109%& () - @E%A@%BAEAdE\QF 'Y 9%F
1Y@y 109 ()-t109%& ()-y 109&' ()-109%& ()-109& &) s' 109%&' ( AAAAAAa?\ QF
optionally substituted alkyl or optionally substl uted
@@110%& ()- Zl\k10%& ()-Z10%& ()-Z 109& ()-10%& ()-10%& () - ABB<Bt BBBWUG\ QF
1 #
109 ()-! &&10% / & &F I S0&&RI0%&R () -! O&&10% H H&' () -! AQYEEL () -, ! J@LOYKHKHE
() -, BC?CoCr CuCDdESEEP! Il#lf*fo%ge@) of [ferougy pry oxazole ringd.
10%& ()-(z10% () - &810%& (g $109%& () - DDDDDDDDEbC I # 10%& S) S' le%& ()- 10
10 10&<F10%&RCENPQ 6" POYRDE) CBEERE AEf[a@Py'e
Fr-109& 109& 1094 8(8& ()-'0 0
109&’ é) N&%%ﬁceﬁ (EéEEEQPU &E@CS aventlgé% JQ tetrahydrofuran,

1'1s910%&' () - 0%& Z1 109&' 0% Fis1 UFc FFFFEFFJE) 109&'
et RS ST Ll i e TS
oLl - POt < 0% R Ectzsming . fpglpyed by reaction

10GEGEEGEGMB~\, = DF 1G9 g : )
@L0%0& () - 1'd i 19/%( Fgﬁﬁﬁ%lg’%&ﬁ%%l%@%& )fl)%& ()-S109%& ()-9! 10%

& ()-s109%& (

& () - SHHHI * | %\Fﬁl‘l&é%\éﬁl(ﬁ)o@&@%%@ (P16 B 0FB D) 2616580 100 ()-1 Y10%
& ()14 11133 dE=V DAY drdfftan or methyl ethyl ketone.

The benzoxazoleethanone derivative (BOL-Db)
obtained in Production Process BOL is converted to the
final compound by Production Process A.
<Production Process CA>
15 Schemes CA-1, 2 and 3 below in Production Process
CA are general synthesis methods for catechol
derivatives.

(Scheme CA-1)
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% ()-! $310% ()-! WS310%g& () - ! ($310% () - ! OFLOYPP& () - | YWOIRZL ZMENZ Z| ZbA
I M 109%& () -ss' y10¥&'the formulas, R1 has the same definition as Rl

in Step 1 of Production Process PP. R2, R3 and R4
have the same definitions as R6 and R7 in Production
5 Process MO.

Step 1 is a step of methoxymethylating the
hydroxyl group of compound (CAl-a). Compound (CAl-b)
is obtained by reaction of compound (CAl-a) and sodium
hydride in dimethylformamide at room temperature,

10 followed by reaction with methoxymethyl chloride (MOM-
Cl).

Step 2 is a step of introducing a formyl group by
ortholithiation utilizing the substituent effect of
the methoxymethyl group of compound (CAl-b). The

15 orthoformylated compound (CAl-c) 1is obtained by
treatment of compound (CAl-b) with n-butyllithium in a

diethyl ether solvent while cooling on ice in the

176



10 10 108<Z109%& () - 3410%& ()- &S210%&' ()-| Z[[\\ ] WX6bA! ! F! #109M&' () -
109& ()-! 3SHI0%WE ()- ! q3SH10%>& () -

I i 1098 () -s! m 109 ()-s X n_r_s. t u_}rg\=!1L"10% ()- 10 10 FPO2-0061-00
10&s<Z10%& ()-!1-Z"10%N& (Y- !'TI1-Z"10909& ()- F! #10%& ()-
__aa$a&a3atr<g\=!!!{ L10%&' ()-:! -10%&' ()-!-109WME& ()-y109%Z& ()-Zy1l0% () - Zs
109 () - 3a8a>al aQaYaaa} A 2g\ =! ! | g109& () -z109%& ()-z109& ()- 910%& ()- !910%=

& ()- 1" L10YRTEpEngSh MadBad, YLeSLyLene AL arsarer0 ke (HoNed dug: () -1 " 109&
()-Y& 109 ()-! 109%& (t) -’ .aaa_bBbobbdEg\.=! | 90109 () - Y. 10% () -y, SLO% () -
*10%&j()_|sotreatmen ing agent such as

with a formyla
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temperature, and removal of the methoxymethyl group by
the hydrogen bromide generated in the system.
10 Step 4 is a step of introducing any of various
substituents at the hydroxyl group of compound (CAl-d).
Compound (CAl-e) is obtained by the same method as for
introduction of R7 in Step 3 of Production Process MO.
Step 5 is a step of oxidative conversion of the
15 formyl group to a hydroxyl group. Compound (CAl-f) is
obtained by reacting compound (CAl-e) with m-
chloroperbenzoic acid in dichloromethane at room
temperature or with heating, and then hydrolyzing the
purified ester using potassium carbonate in methanol.
20 Step 6 is a step of obtaining compound (CAl-g)
having substituent R3 introduced therein by the same
method as in Step 4 of Scheme CA-1.
Step 7 is a step of conversion to substituent R4
when R2 is a hydroxyl-protecting group. Compound

25 (CAl-h) is obtained in the same manner as the

continuous treatment in Steps 2 and 3 of Production
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106&() - F

Scheme CA-2 is a general synthesis method for a
cyclic catechol derivative. In the formulas, R1 has
the same definition as Rl in Step 1 of Production

10 Process PP. R2 and R4 have the same definitions as R6
and R7 in Production Process MO.

Step 8 is a step of conversion to a catechol when
R2 is a removable hydroxyl-protecting group. When R2
is methoxymethyl, a diol (catechol) (CA2-a) is

15 obtained by treating compound (CAl-f) with 6 N
hydrochloric acid.

Step 9 is a step of cyclizing the catechol by
alkylation. Compound (CA2-a) is reacted with a 1,2-
dibromoethyl derivative in a solvent such as

20 dimethylformamide, acetonitrile or acetone in the
presence of a base such as potassium carbonate, cesium
carbonate or sodium hydride, to yield a fused dioxane

ring (CA2-b). Compound (CA2-a) may also be treated
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5 converted to the final target compound by Production

Process A.

(Scheme CA-3)

@[OH Step 10 @ Step11 Br. R Step 12 B@

OH

(CA3-a) (CA3-b) (CA3-c)
(CA3-d)

Scheme CA-3 1s a general synthesis method for a

10 disubstituted catechol derivative. In the formulas,

R5 and R6 have the same definitions as R6é and R7 in
Production Process MO.

Step 10 is a step of obtaining compound (CA3-b)
by the same method as in Step 4 of Scheme CA-1 using

15 the catechol (CA3-a) as the starting material.

Step 11 is a step of treating compound (CA3-b) by
the same method as in Step 3 of Scheme CA-1 to yield
compound (CA3-c) which is selectively brominated at
the para-position relative to the non-substituted

20 hydroxyl group.

Step 12 is a step of obtaining compound (CA3-d)
having R6 introduced by the same method as in Step 4
of Scheme CA-1.

Compound (CA3-d) obtained by Scheme CA-3 is
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5 C0-8 and CO-9 in Production Process CO are general
synthesis methods for phenol and phenoxy derivatives.

(Scheme CO-1)
R1 R1

OH Step 1 OH Step 2 o<

——— —_—

(o] 0]
R2 R2 Rz

(CO1t-a) (CO1-b) (CO1-c)
In the formulas of Scheme CO-1, Rl and R2 have
10 the same definition as R1 in Step 1 of Production
Process PP. R3 has the same definition as R6 and R7
in Production Process MO.
Step 1 is a step of Friedel-Crafts acylation.
Compound (COl-b) is obtained by reaction with acetyl
15 chloride in a methylene chloride or toluene solvent in
the presence of a Lewis acid such as aluminum chloride,
zinc chloride or tin (II) chloride, at -70°C to room
temperature.
Step 2 is a step of alkylation, carbonation,
20 sulfonation or the like.
1. Compound (COl-c) may be obtained by reaction
with a halide, mesylate or tosylate in a

dimethylformamide solution in the presence of a base
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methylene chloride or acetonitrile in the presence of
a base such as pyridine or triethylamine, at -15°C to
room temperature, or by reaction with an acid

10 anhydride in a pyridine solution.

3. Compound (COl-c) may also be obtained by
reaction with phenyl chloroformate in a solvent such
as tetrahydrofuran, methylene chloride or acetonitrile
in the presence of a base such as pyridine or

15 triethylamine, followed by reaction with an amine.

Compounds (C0Ol-b) and (COl-c) obtained in this
Scheme CO-1 are converted to the final target
compounds by Production Process A. Compound (COl-a)
may also be used in the conversion of compound (A4-c)

20 in Scheme A-4 of Production Process A.
(Scheme CO-2)
Ry R4

R2 Step 1 R

(CO2-a) (CO2-b)
X=Cl,Br,|

Scheme C0O-2 is a general synthesis method for an
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is d step of introducing an aromatic

substituent using the Stille coupling method.
Compound (CO2-b) is obtained by reaction with
aromatic-substituted tributyltin in a solvent such as
toluene or xylene under a nitrogen atmosphere in the
presence of a catalytic amount of
tetrakis (triphenylphosphine)palladium, at the reflux
temperature of the solvent.

Compound (CO2-b) obtained in this Scheme CO-2 is
converted to the final target compound by Production
Process A.

(Scheme CO-3)

R4 Step 1 R4 R1 R4
Q. ep O. Step 2 O. O.n
Rz o Ry P . R2 Step3| R2
Br o Br Rs Br Rs BF Rs
Rs X rNRs RNRs
(CO3-a) (CO3-b) (CO3-c) (cO3-d)

Scheme CO-3 1s a general synthesis method for a
benzylamine derivative. In the formulas, R1 and R3
have the same definition as Rl in Step 1 of Production
Process PP. R2 and R2' have the same definitions as

R6 and R7 in Production Process MO. R4 and R5 have
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Step 1 is a step of introducing an alkyl halide.

Compound (CO3-b) is obtained by reaction with sodium

borohydride in a methanol or ethanol solvent, followed

by reaction with methanesulfonyl chloride in
dimethylformamide, in the presence of a base such as
pyridine or triethylamine.

Step 2 is a step of amination.

1. Compound (CO3-c) may be obtained by reaction
with an amine in a methanol, ethanol, acetonitrile or
tetrahydrofuran solvent.

2. Compound (C03-c) may be obtained by reaction
with an amine in a dimethylformamide solvent in the
presence of a base such as potassium carbonate or
sodium hydride.

3., When X is hydroxyl, compound (C0O3-c) may be
obtained by reaction with diphenylphosphoryl azide in
a toluene solvent in the presence of a base such as
1,8-diazabicyclo[5.4.0}jundec-7-ene to yield an azide,

followed by reaction with a trialkylphosphine or

triphenylphosphine in a tetrahydrofuran-water solvent.

Step 3 is a step of converting R2 to substituent
R2' when R2 is a hydroxyl-protecting group. Compound

(CO3-d) is obtained in the same manner as the
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R4 R4 R4
Ri Step 1 o. Step2 o. Step3 g
Or, —> 'R, —> "Ry ———» 2
Bf 0 B PRy B Ry Br = T Ra
R3 R3 Ra 3
(CO3-a) (CO4-b) (CO4-c) (CO4-d)

Scheme C0O-4 is a general synthesis method for

phenol and phenoxy derivatives by Wittig reaction. 1In
10 the formulas, R1 has the same definition as Rl in

Production Process PP. R2 and R2' have the same

definitions as R6 and R7 in Production Process MO. R3

represents hydrogen or lower alkyl. R4 represents

optionally substituted alkyl, optionally substituted
15 carboxyl, cyano or the like.

Step 1 is a step of alkylation utilizing a Wittig
reaction. Reaction is conducted with a phosphorane
derivative in a methylene chloride or tetrahydrofuran
solvent. Alternatively, compound (CO4-b) may be

20 obtained by reaction with a phosphonium salt or
phosphonate in a tetrahydrofuran or dimethylformamide
solvent in the presence of a base such as potassium

tert-butoxide or sodium hydride.
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10! gFkF" 10%-&€&&ate s 16%& ahydrpfigeg Or- merhpgwgd (nder @ duglgogen o

10.23zX9. > 10s<Y10%& ()-!1& "10%CC& ()- !qgl & "10%>+>& () -

F"109%& () - @ Rtrowpkexs Ln @herleresensss o) p@oléwﬂms%é@mo%r by

109& (5) -1109%& ()-y 109%& (h) -
reaction with magnesium in methanol.

Step 3 is a step of conversion to substituent R2'
when R2 is a hydroxyl-protecting group. Compound
(CO4-d) is obtained in the same manner as the
continuous treatment in Steps 2 and 3 of Production
10 Process MO.
Compounds (C04-b), (CO4-c) and (CO4-d) obtained

in this Scheme C0-4 are converted to the final target
compounds by Production Process A.

(Scheme CO-5)

R1 R1 R1 R1
O,
e T O O
———————f- —_— e B
Br Br Rz Br R2

15 (CA1-a) (CO5-a) (COB5-b) (CO5-c)
Scheme CO-5 is a general synthesis method for
phenol and phenoxy derivatives utilizing a Friedel-
Crafts reaction. In the formulas, R1 has the same
definition as Rl in Step 1 of Production Process PP.
20 R2 represents hydrogen, optionally substituted alkyl
or optionally substituted cycloalkyl. R3 has the same
definition as R6 and R7 in Production Process MO.
Step 1 is a step of bromination at the phenyl

para-position. Reaction may be conducted with bromine
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109%& ()- ' 109& ()- 10 10*DLgWU3N> 10!p 109%& ()-!
109 ()-'\010YKKE& ()-!110% ()-!" 10%x& ()-!'l 10%g& ()- }"?N> 10! pl -
109 ()-VY$ 109 ()- F109%&' ()-Yz109%& ()-!" 109& ()-F!"
10%2z& () - F47j nopqdYNC 10! p 10 10 10&<F109%& ()-17 FP02-0061-00
109%& () -710%& ()-y510%& ()-"s10%& ()-q~TdEYNC 10!p "10%& ()-410%& () -
y109&' ()-10%& ()-310% ()-'z10%& ()-T& dEYNC 10! p
s10%&' () - 10%&n( p- e¥&aho-ls bAY& thenelll G%g ventl R WYEOIN-dEYNC 10!p Y
+-10%&f()-@3109&f()-‘2210%&'()-I%iO%&'()-#lO%&'()-Y!lO%&'()-(VZdEYNC 10!'p
6109%&' () - | 410¥@mEsuZTIo%E ke (il GY¥R 3Ot oni(E: I(e) -sodnmeng (Do 26#89-pbC 10! p
109 ()-109%& ()-f-109& ()-s' 10%&' ()- 10 10 10& <F109%& ()- 1grzX9bC
10! G' 1098 () Corpougid )(CPY-@) -F109&' ()-F
Step 2 is a step of alkylation by Friedel-Crafts
5 reaction. Compound (CO5-b) is obtained by reaction
with an alkyl mesylate in a benzene or dichloroethane
solvent in the presence of scandium triflate, by the
method described in H. Katsuki et al., Synthesis
603(1999).
10 Step 3 is a step of introducing a substituent R3
at the hydroxyl group. Compound (CO5-c) is obtained
by treatment in the same manner as for introduction of
R7 in Step 3 of Production Process MO.
Compounds (C05-b) and (CO5-c) obtained in Scheme
15 CO-5 are converted to the final target compounds by

Production Process A.

(Scheme CO-6)

R1 R4 R4
©/O\/o\ Step 1 O_ON step2 OH Step 3
—_— e ————————
COOR3 Br COORy
(CA1-b) (CO6-a) (COB-b)
Ri R
o. O.
@i Ra Step 4 Jﬁi‘ Rs
Br COOR; Br
O. Ry
(CO6-c) (COB-d)

Scheme CO-6 is a general synthesis method for

20 carboxylic acid derivatives and benzyl alcohol
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| AF109%&' ()-F ! HOF10%' & ()-F 109%& ()- NaBoC
10! $109& () - YAL09%& () - & 109& () - F109%& ()-f 3109 ()-! G 10%p& () - HOadEbC

10! 1 6109& ()-1.109& ()-Y, "109%& ()-*109%& ()- (109%& () - &310%& ()-abC 1Q!

109 ()-t109%& ()-s' 10%&' ()- 10 10 10<F10%& () - 810% ()-~dEbC 10! YY+

109& () - V!

109&' ()-109& ()-s10%& ()-Y 10%& ()-S10%&' ()- @a?bC

10! 1)01s109%& ()-!1s109BB& () -/ 109%& () - & Z109%& () - 3+109& () - 109%& () -

10<Y109%& () -

beElvatives. In the formulas, Rl has the same

10983& ()-1y2: 10%& ()-3! @2: 109%&' ()-3!y2: 109XpXp&' ()-3, 7z2109%& () -
109%&: () - 310%&leff)initiye @ RIOYR ©ter0d’ qf) Proogtion Ry ormRar BV
10%' 10%& ()-910%& ()-@! 10%& ()-YL10%& ()- YLO0%& () 109%&' ()-a?mV
10! {.10% " & RR- Iwmetn‘t@&ogti@nfdn (ubsitgtoEed yaldwa B3 |and
109%&' ()-/3456Ch@ 10! ! | 109&' () c{s 10%&; () 10 10

108<310%&’ () RéGhe%e (Ohet £POWR

I hl " 10%&
D& () -

10

15

20

25

Hic® 13 Raend Rgipn-a 1 10%
F I'Y& 10%+& () - 3y10%&f()-"10@&f() yH#EY{\= 1 109%& ()-s'y
Production Process MO.

Step 1 is a step of introducing a carboxyl group
by ortholithiation utilizing the substituent effect of
the methoxymethyl group of compound (CAl-b). Compound
(CO6-a) is obtained by treating compound (CAl-b) with
n-butyllithium in a diethyl ether solvent in the

presence of tetramethylethylenediamine while cooling

9P53-0061-00

:2X9.C
m\/

& ()-F
109& () -

on ice, and then reacting it with an alkyl dicarbonate.

Step 2 is a step of deprotection of the
methoxymethyl group serving as the alcohol-protecting
group. Compound (CO6-b) is obtained by reaction with
dilute aqueous hydrochloric acid and 10% aqueous
perchloric acid in a tetrahydrofuran or acetone
solvent at room temperature.

Step 3 is a step of introducing a substituent R3
at the hydroxyl group. Compound (CO6é-c) 1is obtained
by treatment in the same manner as for introduction of
R7 in Step 3 of Production Process MO.

Step 4 is a step of reduction and alkylation of
the carboxyl group. Compound (CO6-d) is obtained by
reaction with lithium aluminum hydride in a diethyl

ether or tetrahydrofuran solvent while cooling on ice,
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10 10 10& <F109%&' ()-!IL'!109%%5& ()-G vl L' ! 109%5& ()- GYdE{\ =
| F& 109&' ()-109& ()-:!109&' ()-z109&' ()- 109&' ()-10%& ()-2cdB{\=
I 1 h#g10%K& () -Y! 109&' ()-z109%&' ()- S109&' ()- 109%& ()- 10%& ()- Owp~?{\ = 00
100& () - - SI0%& ()- +10%& ()- ,)mlO%&: ()-!0#gl0%& ()-! #g10% ()- 41 Frr&aRc
| 10 10 10s<F10%& ()-610%& () - 4MLOY& () - 25100/&' ()-10Z109%& ()-s|dEYNC ! |!
109 ()-y10%& ()-10%& ()-:YL 109%& ()-sS10%& ()-' 10%& ()- DUdEYNC !
#3100& () - ! 1601 oNedObg thel 8@ me@hoPras) 101 %Y )3} A<YNC
11 +109%x& ()-nS/ 10%& ()-!,)10%G& ()-@ 9, )10%&' ()-@'
109&' () -9 0% () - Gpagvmgds (CO6-b), (CO6-c) and (CO6-d) obtained
|14Z10%: () - 2MLO% () - OF109%& () - S/ yL10%: () - @ @O%& () -, ' k@ @OWME! ()-, % bC
'l 10%&' ()-1049& thisf Bohgme) COr6 8ye10RI¥RIGRR (bP- GEF0%E: ? CaqEst
£ 109 () - FLLOY& () - 109%& () -z 10%: () - S10%& ()- 10% () - #KcdEDC
¥ 0/(10%&' ()- #zQGW&UPﬁSYb'm@?&d@Ft}@%& CPLEGARA(-) - s10%& ()-@= !!111098 3

&f()-'lO@ﬁ*&f c ZlO%&fg) 10 10 10<F10%&' ()-'10%' ()- @WMJ3_=
eme
R1 R1 R o
O. >
O‘Rz Step 1 R, Step 2 R,
BY CHO Br Br .
OH o
(CA1-e) (CO7-a) (CO7-b)
R4
Q.
‘ Step 4 Re
, Step 3 : > Br
i COOR,
Ry
Step 5 - o (CO7-c)
i )—COORs
Br
(CO7-d)

Scheme CO-7 is a general synthesis method for
phenetyl alcohol derivatives, phenylacetic acid
derivatives and benzofuran derivatives. In the

10 formulas, Rl has the same definition as Rl in Step 1
of Production Process PP. R2 and R3 have the same
definitions as R6 and R7 in Production Process MO. R4
and R5 represent optionally substituted alkyl.

Step 1 is a step of introducing a hydroxyl group

15 by Wittig reaction followed by hydroboration reaction.
The reaction is conducted with

methyltriphenylphosphonium bromide in a
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IA-109& ()-'10%& ()-!'L109& ()-!'t10%& ()-!10%}& ()-!D 10%g+g+& ()-/ mdB_=
A1 vY9% 109K () - #109%&' () -! 109 () - 109%&' () - S1090& ()-, 109%&' ()-mv}[< =
!A-GIO%&'()-!IO"lO@ﬁ'&f()-!{IO"lO%&'()-!&rslow&'()-F+10%&'()-Y@810%%%%?- 61-00
~\ o IATgRf #10%+& () -@Z" 109 () -!' Z" 109 ()-s' 109%& ()- 10 10 10s<FI1 '?é-'
B zX6~\:
11 {104"10%5& ()-!cl 04"10%& ()-!I1Y!'"10%&&&&&' ()--'hY!1"10% " & ()--f10%& ()-!
va#lO%DO&'(teﬁﬁﬁk&@rbf@tanlsaﬁVéﬁtlmm&tbﬁ-P@@&E@Fe'PfO%&t@FSiP@-10
10" <Y10%&' ()-Br?bC ' {S10%& ()-! Fl0%J& ()- [10%& ()-m 81 10%}& ()-m
1098 ()-m 10%&rEybat@sCdel{ Reaction is then conducted with
+I10%&f()-!vY#G'lO%&f()-!Y#G'lO%}+&[()-!10%&';&-10%&f()-Y" 0% ()-k
@EFdE: / 10b00anptbe&RrehyeIod@RT aN- AR0SREFranyogofyreg solvent
109%&' ()--@O0%&' ()-FGIOoxY:/ 10yM 109& ()-yl09%& () - ,
y10%&' () - F108®d( ¥itbo@0f) adpeoug pydregen| peyoride to yield
10z109%&' ()-"z10% ()-!'@O0%& ()-1!'@O0%&' ()-1s109%& ()-f109& () - X
5 O compougé (§%7—a)() @ 0 0 () - $XodE:/
Step 2 is a step of introducing a substituent R3
at the hydroxyl group. Compound (CO7-b) is obtained
by treatment in the same manner as for introduction of
R7 in Step 3 of Production Process MO.

10 Step 3 is a step of carbon-carbon bond formation.
Compound (CO7-c) is obtained by reaction with
methylmethylthiomethyl sulfoxide in a tetrahydrofuran
solvent in the presence of Triton B, at the reflux
temperature of the solvent, followed by reaction with

15 dilute aqueous hydrochloric acid in a methanol or
ethanol solvent.

Step 4 is a step of oxidation. Compound (CO7-c)
is obtained by the method described in Mangzho Zhao et
al., Tetrahedron Lett. 39, 5323(1998) or the method

20 described in Ryoji Noyori et al., J. Am. Chem. Soc.,
119, 12386(1997).

Step 5 is a step of forming a furan ring when R2
is hydrogen. Compound (CO7-d) is obtained by reaction
with a bromoacetic acid ester in a dimethylformamide

25 solvent in the presence of potassium carbonate, at the

reflux temperature of the solvent.
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10F& 109%& () - &Sf 109&' () - 3" @O0%& ()-f MLOY& ()-s10%& ()-F! 109%& () - 8nuE: /
101@0%: () - F/ 10%& ()-- 10%& ()-+10%& ()-) S10%& ()-' 10%& ()- K[ xmbC
10s' 109%& ()- 10 10 10° <Y10%& ()-37910% ()- S5@O0%& ()- 3S10% () - YEHG061-00
10109%& () - 109%& ()-ys1l09%&' ()- 109%& ()-yl0%& ()-f10%& () - hzX6nbC
10! { F! 10985& ()-!f10%h& () - z$Y10%& ()- | 109MNONO& () -G | 109%66& ()-s! 10%
& ()-shwWr<nmbC
10! {! PY/ 109&' () - 9COOPRUNAS3KSOTT@) (1) - (ICRVHFER 1 0UFER ~(O)- 1A e RERE () - !
109%& () - ,ptvx¥f gK@ _ 10 10 10S
10%&' ()- 5(1530/& (c)a—mﬁﬁom thisabenene) CATOv@ T CopsTEed -t hey: 5 10
OM 10%& () - mLOY%& 91098 () 1098 () - &LO%&' () -' LO%& 10\' LxdE: 5 10
10Z10%& () - s Tao@1( ) aﬁﬂ@di&c (by EFOS9E (1)01116’(%9 (S)SHﬁQdE 5 10

YR VR VR 0 VR 0/R) A '
10Y3+10%’ () -9 10% ()~ 10/«& () Z109%& () - #10/«& () - F 10%& () - 9GIRUI a?: 5
©XH Step 1 ! x \/ER:, Step 2 )n Step 3
2 R2 R3 Rz R3
(CO8-a) (CO8-b) (COB-c) (CO8-d)
l Step 4 R4 Step 1 R4 ’ Step 4 R4
@XH—> Xy R Din X=08
B 7 Br B~ pr R = BIYR7°Ry =12
Step 5
5 (COB-e) (COB-) * (COB-g)

Scheme CO-8 is a general synthesis method for a
2,3-dihydrobenzofuran derivative or 2,3-
dihydrobenzothiophene derivative. In the formulas, Rl
has the same definition as Rl in Step 1 of Production

10 Process PP. R2 and R3 represent hydrogen, optionally
substituted alkyl or optionally substituted alkoxy.

Step 1 is a step of alkylation of the hydroxyl
group. Compound (CO8-b) is obtained by reaction with
an allyl halide, allyl mesylate or allyl tosylate in a

15 solvent such as dimethylformamide, acetonitrile or
acetone, in the presence of sodium iodide and in the
presence of a base such as potassium carbonate, cesium
carbonate or sodium hydride, according to the method
described in J.M. Janusz et al., J. Med. Chem. 41,

20 1112(1998) .

Step 2 is a step of forming a furan or thiophene
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10 10! L510%& ()-9510% & ()- 9010%& ()-!31109%& ()-.10%& ()- & 10%& ()-~shl 10
10! Ls' 109%&' ()- 10 10 10S/ 109%& ()- @ 10%&' () - s<F109%& ()-.10%& ()-* ° dEshl
10 10!dY1g%&' ()-fYLO%&' ()- 10%& ()-:10% ()-G 109&' ()-10%&' ()- " FP02-0061-00
I <I't1dEshl 10
101 Y1 1 10% () - 10%& () - 10%&' ()- @O%& ()-10%& ()-F9! 10%& ()-t!!!1"I"+"}A<shl
10 10!, 109& () - °, 109& (

" @L0Y&: () - Irl'n@ow&oew%@/«gﬁ%&? #2109 tained by dhemmsided 10

10<Y10%& () - 6109& () - A@O%&’ () - 25 109%& 0' 1 109%& ( /flO‘V SH#6#CHWHHHHS
$xY:/ 10 ll@ﬁﬁ%?&@ﬁb/&n( M(@(WBU(%Z fg%/&l()r- @0 d-) & &(1{
10$$$$* % %y W4E: / 1098

109& () - 10%& 1HLAf W&y )¢ WL%%/&G(E)CW/«@R 21y SirBEspgsiun
101 F+' 1 109%&’ 109& ()-s' 109%& () - %@LOYE () #10%&' ()-11110%&' ()-&&%\"'"'"'"d
E/ 108& 10 1(%‘ P-100@ () -210% ()-0: 109& () -/ 10%& ()- & 109%& ()-'"'"'"" (;

(CXV(QF: Step 3 is a step of Friedel-Crafts acylation.
Compound (C08-d) is obtained by reaction with acetyl
chloride in a methylene chloride or toluene solvent in
the presence of a Lewis acid such as aluminum chloride,
zinc chloride or tin (II) chloride, at -70°C to room

10 temperature.

Step 4 is a step of bromination by reaction with
bromine in a methanol or ethanol solvent.
Alternatively, compounds (C08-e) and (CO8B-g) are
obtained by reaction with N-bromosuccinimide in an

15 acetonitrile or dimethylformamide solvent.

Step 5 is a step of forming a furan or thiophene
ring. Compound (C0O8-g) is obtained by reaction with
scdium borohydride at 75°C in a dimethylacetamide
solvent in the presence of

20 cyclopentadienyldichlorotitanium, by the method
described in J. Schwaltz et al., J. Org. Chem. 59,
940(1994) .

Compounds (C08-d) and (CO8-g) obtained in this

Scheme CO-8 are converted to the final target
25 compounds by Production Process A.

(Scheme CO0O-9)
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10! c3 10%& ()-! 10%& ()-!"}10%& ()-10%& ()-10%& ()- Y10%& () - +] +dEbC
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10! c610%& ()-410%& ()-210%& ()-1010%& ()-/10%& ()--109%& ()-,,,,,,,,*-bC

10! ¢ 10%& () - 10%& ()-ymO%& ) ~S' y10%& () - .10 10
4

108s<F109%& () L. dEpSSBHRY10%: (1 <0 B oor,
10%&'()-10%&f@§?iﬁ§§%§ ()- 1. :_()-10@%{()-¢£§é§:-..//deE;j>T2\ b
igifjiigﬁﬁ'8--?;/%0/@3?)1L(Z&lofy&'l?;/—e'sz&ielo/&'l?;-l&?fitemal'owgr() 1711060037
0%&'()-!<b|$ ()In0001 yaégg YALALdYNC .%QJ }0 10. (CO9-d)
10<F109%& () %& ()-y5F10%&' () -3t 109& 1 109% () - AIN1Zz1111' 2dEYNC 10!
109&' ()-10%& ()- Scheme CO-9 is a general synthesis method for a
carboxylic acid derivative. 1In the formulas, R1l, R2,
R3 and R4 represent hydrogen or optionally substituted
5 alkyl.
Step 1 is a step of alkylation. Compound (C09-b)
is obtained by reaction with an alkyl halide, mesylate
or tosylate in a tetrahydrofuran or dimethylformamide
solvent, in the presence of potassium tert-butoxide or
10 sodium hydride.
Step 2 is a step of reduction. Compound (C09-c)
is obtained by reaction with diisobutylaluminum
hydride in a tetrahydrofuran solvent.
Step 3 is a step of carbon-carbon bond formation
15 utilizing a Wittig reaction. The reaction is
conducted with a phosphorane derivative in a methylene
chloride or tetrahydrofuran solvent. Alternatively,
compound (C09-d) 1s obtained by reaction with either a
phosphonium salt or phosphonate in a tetrahydrofuran
20 or dimethylformamide solvent in the presence of a base
such as potassium tert-butoxide or sodium hydride.
Compounds (C0S-b) and (C09~d) obtained in this

Scheme CO-9 are converted to the final target

compounds by Production Process A.
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10510V () SRl T i o SRS 1006 )
5 invention may also form salts or hydrates, and these
are not particularly restricted so long as the
reaction is not inhibited. When compound (I) of the
invention is obtained as a free compound, a common
method may be used to convert it to a salt which

10 compound (I) may form. The different isomers (for
example, geometric isomers, optical isomers based on
asymmetric carbon, stereoisomers, tautomers or the
like) obtained for compound (I) according to the
invention may be purified and isolated using common

15 separation means such as recrystallization,
diastereomer salt methods, enzymatic resolution
methods and chromatography methods (for example, thin-
layer chromatography, column chromatography, gas
chromatography, etc.).

20 The compounds of the invention represented by
formula (I) and salts thereof exhibit excellent
thrombin receptor antagonism and especially selective
antagonism against PAR1 thrombin receptors. The
compounds of the invention and their salts also

25 exhibit excellent inhibition against platelet

aggregation and smooth muscle cell proliferation, with
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5 of thrombin which converts fibrinogen to fibrin, and
can also inhibit vascular smooth muscle proliferation
occurring as a result of damage to vascular walls by
coronary angioplasty and the like, through selective
inhibition of PARI.

10 Thus, the compounds of the invention and salts
thereof may be used to obtain pharmaceutical
compositions (formulations) as (i) thrombin receptor
antagonists (especially PAR]1 thrombin receptor
antagonists), (ii) platelet aggregation inhibitors,

15 (iii) smooth muscle cell proliferation inhibitors,
(iv) endothelial cell, fibroblast, nephrocyte,
osteosarcoma cell, muscle cell, cancer cell and/or
glia cell proliferation inhibitors and (v) therapeutic
or preventive agents for thrombosis, vascular

20 restenosis, deep venous thrombosis, pulmonary embolism,
cerebral infarction, heart disease, disseminated
intravascular coagulation, hypertension, inflammatory
diseases, rheumatism, asthma, glomerulonephritis,
osteoporosis, neurological disease and/or malignant

25 tumor.

The compounds of the invention and their salts
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10 preferred dosage forms there may be mentioned tablets,

powders, fine particles, granules, coated tablets,
capsules, syrups, lozZengdes, inhalants, suppositories,
injections, ointments, eye salves, eye drops, nasal
drops, ear drops, paps, lotions and the like. For the

15 formulation there may be employed any commonly used
excipients, binders, disintegrators, lubricants,
coloring agents, corrective coatings, and if necessary,
stabilizers, emulsifiers, absorbefacients, surfactants,
pH adjustors, preservatives, antioxidants, or the like,

20 in combination with various components that are
ordinarily used as materials for pharmaceutical
formulations.

As such components there may be mentioned (1)

animal and vegetable oils such as soybean o0il, beef

25 tallow and synthetic glycerides; (2) hydrocarbons such

as liquid paraffin, squalane and solid paraffin; (3)
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which may be used include magnesium stearate, talc,
polyethylene glycol, silica and hydrogenated vegetable

10 oils; examples of (5) coloring agents which may be
used include any of those approved for addition to
drugs; examples of (6) corrective coatings which may
be used include cocoa powder, menthol, aromatic
powders, mentha o0il, borneol and powdered cinnamon;

15 and examples of (7) antioxidants which may be used
include those approved for addition to drugs, such as
ascorbic acid, oa-tocopherol and the like.

(1) An oral formulation may be prepared by
combining a compound of the invention or its salt with

20 an excipient, if necessary adding a binder,
disintegrator, lubricant, coloring agent, corrective
coating or the like, and forming a powder, fine
particles, granules, tablets, coated tablets, capsules,
etc. by a common method. (ii) Tablets or granules may,

25 of course, also be coated with a sugar coating,

gelatin coating or other type of suitable coating if
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necessary. (iii) In the case of a liquid formulation
such as syrup, injection, eye drops or the like, a
common method may be used for formulation with a pH
adjustor, solubilizer, isotonizing agent or the like,
as well as a solubilizing aid, stabilizer, buffering
agent, suspending agent, antioxidant, etc. if
necessary. In the case of a liquid formulation, it
may also be lyophilized, and an injection may be
administered intravenously, subcutaneously or
intramuscularly. As preferred examples of suspending
agents there may be mentioned methylcellulose,
polysorbate 80, hydroxyethylcellulose, gum arabic,
tragacanth powder, sodium carboxymethylcellulose,
polyoxyethylene sorbitan monolaurate and the like; as
preferred examples of solubilizing aids there may be
mentioned polyoxyethylene hydrogenated castor oil,
polysorbate 80, nicotinamide, polyoxyethylene sorbitan
monolaurate and the like; as preferred examples of
stabilizing agents there may be mentioned sodium
sulfite, sodium metasulfite, ether and the like; and
as preferred examples of preservatives there may be
mentioned methyl p-oxybenzoate, ethyl p-oxybenzoate,
sorbic acid, phenol, cresol, chlorocresol, and the
like. (iv) There are no particular restrictions on
the method of preparing an external application, and

any common method may be employed. The base materials
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used may be any raw materials commonly employed in
drugs, quasi drugs, cosmetics and the like, and as
examples there may be mentioned raw materials such as
animal and vegetable o0ils, mineral oils, ester oils,
waxes, higher alcohols, fatty acids, silicone oils,
surfactants, phospholipids, alcohols, polyhydric
alcohols, water-soluble polymers, clay minerals,
purified water and the like, with addition of pH
adjustors, antioxidants, chelating agents, antiseptics
and fungicides, coloring agents, aromas and the like
if necessary. Also, there may be included
differentiation-inducing components, or other
components such as circulation promoters, microbicides,
antiphlogistic agents, cell activators, vitamins,
amino acids, humectants, keratolytic agents and the
like, as necessary.

Although the dosage of a drug according to the
invention will differ depending on the patient's
severity of symptoms, age, gender and body weight, the
dosage form and type of salt, drug sensitivity, the
specific type of disease, etc., it will generally be
from about 30 pg to 1000 mg, preferably from 100 ng to
500 mg and more preferably from 100 pg to 100 mg per
day for adults in the case of oral administration or
about 1-3000 npg/kg and preferably 3-1000 ug/kg per day

for adults in the case of injection, administered once
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or divided over several times a day.
Examples

Preferred embodiments of the compounds of the
invention represented by formula (I) above and salts
thereof will now be explained, with the understanding
that the following examples and test examples are only
representative and are not intended to be restrictive
on the compounds of the invention or salts thereof in
any way. It will be apparent to those skilled in the
art thét the present invention can be carried out with
various modifications added beyond these examples, and
such modifications are also encompassed within the
claims of the present specification.
<Example 1>

2-[2-(3,5-Di-tert-butyl-4-hydroxyphenyl)-2-oxo-ethyl]-

6-ethoxy-3-imino-2, 3-dihydro-1H-isoindole-5~-carboxylic

acid methylamide hydrobromide

0 NH. HBr
L See C;é
N
-0 OH
O

(Step 1) 5-Bromo-2-hydroxy-4-methylbenzoic acid

0
HO Br
HO
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