DESCRI PTI ON STABLE CRYSTAL OF 4- OXOQUI NOLI NE COMPOUND
TECHNI CAL FI ELD The present invention relates to a

wae@bliesses ystal of 6- (3- chloro-2-f | uor obenzpty/Jr2005/009604
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[(S) -I-hydroxynethyl -2- [WeTaoe! k] -7-

net hoxy- 4- oxo-1 , 4- di hydr otR tioti11e-'3- car boxyl i ¢ aci d
(herei naf t eigra@TR! CHRSTAR die 4£OXOOUTNOATNE 2OOMPOUNIX ed
crystal thereof. The present invention also relates to
a pharmaceuti cal conposi TRGHNIERpFIELRg t he crystal or

the m xed tal .. BACKGROUN THE. ART (A
nop | LB REESRIS ArERPR DOLErER b P RSO TLEFRL f 6-(3
NR1 0 2003- 293k bh iz ad -y [ { Bp- atRirAXEret AR - hab thyltpropy 1] -7-

above-mentioned conpound A has an inhibitory action on
matboxwseadratl ,i%dgEYéﬁoﬁéislé%h%—%ﬁWﬂ?@XVéﬂct pgid
grom h of HV (Human | nmunodefi ciency Virus) , which
is a causative virus of AIDS (Acquired
| mmunodefi ci ency Byndrone) , Gand shows an anti-HV
effect (partpgularly H Experinenta
Exanple) . In ggnere 6npound is used as a
phar maceut i cal 3l and physica
stability of the IsNequired so as to
mai ntain quality and/br LQ%iL'tate preservation. Not
t

only the final pharnaceuti Al onposition but also a
conpound as a synthetic startiggqmaterial is desirably
chem cally and physically stable for the sane reasons.
Therefore, such conpound is preferably a crystal,

qaereLnh Bty spnefeimalsl yoabst abhpoundy ft)aland whmaxefecrystal
conmpound has crystal pol ynorphis th st ,stab

chgseaf - i sSTRRRIEASF SBVEBEL f}\mﬁ_‘% rgigtes o &b
%Q{ﬂ}éSs ﬂ@{'&dﬁ 0N ARANC @hb0oBrfgssT | esreomeead cAystaD.
concrete descriptionTrelating to the crystal form of
conpound A is found. BACKGROUND OF THE ART

ﬁarmaceutical

The present Applicant has disclosed in Japanese Patent
Application No. 2003-293117 filed by the same Applicant that the
above-mentioned compound A has an inhibitory action on integrase
that is an en éssential enzyme for the growth of HIV (Human
Immunodeficiency Virus), which is a causative virus of AIDS
(Acquired Immunodeficiency Syndrome), and shows an anti-HIV
effect (particularly Example 4-32 and Experimental Example).

In general, when a compound is uéed as a pharmaceutical
product, chemical and physical stability of the compound is
required so as to maintain quality and/or facilitate
preservation. Not only the final pharmaceutical composition but
also a compound as a synthetic starting material is desirably
chemically and physically stable for the same reasons.

Therefore, such compound is preferably a crystal,
particularly preferably a stable crystal. When the compound has
crystal polymorphism, the most stable crystal is generally

selected.



SUMVARY OF THE | NVENTI ON Thus, the present inventors
have studi ed various crystal fornms of conpound A in an
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result, they have found that d A h t
ol ynﬂh&%esﬁpeaﬁHOXeclf‘?’%Fa‘?n SAoR fgSFEEbes compound a,
rgﬁ %E%gé %ﬁ%%ﬁ?de'?éf%tﬁ%@f%B @ﬁeac§§§%ﬁfaﬂafﬁﬁb§|compound

base _ findings, they have conpl eted the
Iprisseépundnvent i on. Accordingly, the present invention

provi des the follow.n ] stal form

1) of 6- (3-chloro® M%@&%@iﬁ“ﬁ%ﬁ(a

- | - hy ey mehBy br2s 88t RIS hatemBthaxyd & xiods crystal
, 4- di'hydroqui nol i ne- 3-carboxylic acid, which has an

fbmmwyoﬁowdEPOUndeaxn|an1qiaﬁmetnthaﬁiﬂ@ & haradekee qrysitel of

diffraction eaks at diffract I 6
ORI 8 ohe 50 T by, F3et 8905 O Skt ilpeiln hes
W@@arl @bﬁ%@ﬁﬁ)@ﬂﬁﬁ erand %] cﬁ‘y%l‘tﬁ&t aF é@rﬁp@h&l Pf Maing a
[11) (3- chl or o- 2- fluorobenzyl) - 1-

panmml@xyn@ynyal 2 oran Hyd preGiyil] aS7arréf—%l@ Wh and based
y ui nol i e 3-.carb
ol BLSERRET 5P SRR 06 o kbl BRncon

di ffraddaaipeaks ﬁhedpféééﬁﬂIﬂﬁ%e&mgbﬁSquvideﬂftﬁbEﬁbllow1ng
14. 02, 15.68, 17.06, 17.24, 24.16 as neasure

b'ly] R Ay spawd4Fres Eat dearamddlar of[ & @‘%PW%T%%W&PHZYU -
fo III I

B S R el T s T o
drydlidtyd heqtihsos+ ceriSeodrio ik ahndh haW|aq;xﬂray powder
extrapolated onset tenperature of 162, 1+

dHE EaFdon) PeEtaRy RAViG ABFreTRERBEORH foﬁ T&%’B}Peaks at
%%%J{ﬁ%n aﬂp‘iééy [- Ch¥skabe 0101000 | 435 sfano 6% 21.22,

xed ¢c conpr|5|ng the crystal of
3&0Mﬂnaﬁtme®£mkédzhijHnaprywdar dﬁff#&ﬁtometer,

R

1-[ (8) —~1-hydroxymethyl-2-methylpropyl]-7-methoxy-4—-oxo-1,4-

dihydroquinoline-3-carboxylic acid, which has an X-ray powder
diffraction pattern having characteristic diffraction peaks at
diffraction angles 20(°) of 8.54, 14.02, 15.68, 17.06, 17.24,
24.16, 25.74° as measured by X-ray powder diffractometer;

[3] a crystal (crystal form III) of 6—(3—chloro—2—fluofobenzyl)—
1-[ (S) —1-hydroxymethyl-2-methylpropyl]-7-methoxy—-4-oxo-1,4-
dihydroquinoline-3-carboxylic acid, having an extrapolated onset
temperature of 162.145.0°C;

[4] the crystal of any of the above-mentioned [1] to [3], which
has a purity of crystal of not less than 70%;

[5] a mixed crystal comprising the crystal of the above—
mentioned 1 and the crystal of the above-mentioned [2] or [3];
[6] the mixed crystal of the above-mentioned [5], wherein the
purity of crystal is not less than 70%;

[7] a pharmaceutical composition comprising the crystal of any
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purity of crystal is not Iess than 70% [7] a
phar maceuti cal conposition conprising the crystal of

W(amms)ﬂmsbﬁa above-nentioned [1] to [4] or the nPXEHP2005/009604

rystal of the above-nentioned_[5] and a

%ﬁih??@@ﬂﬁc@ﬁﬂ?lg%%pﬁldblt@ c{éﬂrPérg{lf 8]11%‘?{5 i Tsfras 8f the
i.nhi bi tor r

400l TR LTS 1 o4 B pRbalieluiday socaprable
@heviesgnti oned [5] or [6] as an active ingredi ent, [9]

an antivirus agent Con'prl sing the Cr ta| of n f
(e ATbGPESREABS RPN G L5A BN bR SEYP iy Aialengf Of The

Tgl](%j apn%\ﬁ%%ﬂgiz_l]o{}?fj {3110 dBkndsSmaRedCliyOrd NWRARN Ebove~

an anti - agent conprising the crystal of any
ntihmeabqbg- mem[Gbnml griJadtivied fingredhenti xed crystal

of the abov t d [5] or [6
%raéwaéﬁtw?-ﬁg] SR B AT O 08) ETBR Ebrih (AFh T the
G neskabaeh 80y o LOp Sbaue fRALEoBEgtA] 4o G4 above-

e mxe crys the above-nentioned [5] or [6]
el icoreel di5 1more [Ki nds i attiore dnoredHpNEtacti ve

EHRR T G Ba: PR (PP Ty o PR Ehbr Oty i he
A}E&%—*mé’iﬂl%eeoﬁ? ' §§3[4 heerirst alixetl apysvil tde the above-

ovenenti oned to | 4] or the m xed crystal of the
mdantviesmesht[i5dned [[5] @$ g1B)acisi vien l@@ﬂfiedéeP gredl ent .

Eﬁr f DES({E‘ gﬁf C8‘F‘p9<sjr Eﬁ'y"%%é%ﬁ&ﬁ‘gr ac?l on paﬁ St any of

thé\ff@d&}éi—ntéaﬁwﬁ@ar [1 neo shovsot hhedint kedctipotahtdferahe
of crystal formlll, the nmddle |line shows the

dbéve-awtidionsst 18] novf [e} yardhionmooh Foret hingg et TRy anti-
§Rprecdis dibftagtlonapalierh ahndisbakst oty ! 1, the

ows diffraction |ntenS|ty (cps: counts
PEP] S&EQieki-HIVeRyahs Bbr S&ahel tiipl25a@ugpshenaply thicth other

gﬁgfsgﬁéﬁiaéig Sw%ggﬂscg$££{§ggléﬁg %g'sta%cé% any of the above-
mentioned [1] to [4] or the mixed crystal of the above-mentioned
[5] or [6] as an active ingredient.

BRIEF DESCRIPTION OF THE DRAWINGS

Fig. 1 shows multiple fecords of X-ray powder diffraction
patterns, wherein the upper line shows the diffraction pattern
of crystal form III, the middle line shows the diffraction
pattern of crystal form I, the lower line shows the diffraction
pattern of crystal form II, the vertical axis shows diffraction
intensity (cps: counts per second: intervals of scale is 2500
cps) and the transverse axis shows diffraction angle 26(°).

Fig. 2 shows multiple records of X-ray powder diffraction
pattern obtained from the sample after 3-day preservation of the
stability test of crystal form I. For comparison, the uppermost
line shows the diffraction pattern (initial conditions) of
crystal form II, and the lowermost line shows the diffraction

pattern (initial conditions) of crystal form I. Shown from the
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Fig. 2 shows nmultiple records of X-ray powder

diffraction pattern obtained fromthe sanple after
QG2@bap13s0eservati on of the stability test of cPYBEIRN005/009604
forml . For conparison, the uppernost |ine shows .the

HIMhdingnapat BeF AT HiAN H2TEERATt FBAST BYetFy&Hrn
{)og{c{‘ﬂéi'dn ged (bhe)muermmst Lioe showssddie & Lkeagtion

efrn (initral ‘conditions) of crystal forml . own
preyemhadenndpréserateial fdonddttiion #at (€01 @oedsainer with

preservation condition #6 (60C/ 75% R . H,. L
TR e, R3efBaRE PR oRF S ST RbL Y TG tion #5 (60°C,
?égﬂhédﬂ¥&i%%r(6§Dﬁéekéxﬁgé§é¥¥éﬂﬂdhb,Sb999§fva€ﬁdﬁﬁﬂﬁhdition #3

eservation) , preservation condition #5 (600C , open
CR0PCai bpen SomeEkemr 8seryat boayervaptriwer vatd preservation

condi tion #3 00C , en contaj ne 3 da ,
Gbcr Ham) By (5nBBi0at | BhCRORHIRT S F2 FHfoRreservation) .
BN tA ARG RSt ORPRE , a S v iRhesat¥abiey) (cpsih&ounts per
vertical axis shows diffraction intensity (cps: counts
perorsbe dmderival er &l scafe sienl2500s cpsdoapPsthafdranfsyerse axis

t.ransver axi.s_sho | ffraction angle 2Q() EFFECT OF
ﬁﬁ%?ﬁré%ﬁ%%ﬁ@ﬁl?ﬂea%g %S%{{gr m xed crystal of conpound
A of the present i nwEEECIN OragHEheNwBRYEONENT | ONed

particular crystal formand is superior in physical
and chirs calys$edbpri njxedhterstal (afr ForReUAtVAnPhgde pPresent

t hat_.mai nt enan 1€ |t f d :
PR gcgﬁésg%%%gﬁgﬁgﬁlﬁﬁ¥%ﬁm'gg?ﬁ?%gt%éygégl;%orm and 18
Pigsers@tirophybiicatldhtid ofhertiteyl kawbiadvgntwigsch hiat turn has
handl i ng during production of various pharnaceutic

2SITHAIS She talaiBEPRARES éé%;khweﬂ%daée%mﬁwnda ' for a
%lgg?—u&etfmo%e%%ﬁ%s ?%ﬂﬁf@ R %glc%i%tgy%im%n. In

present 1 nven nNis explained in detail in the
id@itwwﬂu}thbg hheepadsamtagenvidrat dandfliieg" duysialpfaghamtion of
%ﬁﬁ}jmgga%%%gp%,ggfngogpgsﬁts:'Lto?'lls %fndcggglgzujrjg é/_\aéy, which
reduces the production cost.
DETAILED DESCRIPTION OF THE INVENTION

The present invention is explained in detail in the
following.

In the present invention, the “crystal form II” of
compound A means a crystal of compound A, which has an X-ray
powder diffraction pattern having characteristic diffraction
peaks at diffraction angles 29(°) of 6.56, 13.20, 19.86, 20.84,
21.22, 25.22° as measured by X-ray powder diffractometer.

' In the present invention, the “crystal form III” of
compound A means a crystal of compound A, which has an X-ray
powder diffraction pattern having characteristic diffraction
peaks at diffraction angles 20(°) of 8.54, 14.02, 15.68, 17.06,
17.24, 24.16, 25.74° as measured by X-ray powder diffractometer.

The diffraction peak value at the above-mentioned

diffraction angle 29(°) may show slight measurement error due to
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diffraction peaks at diffraction angles 2Q() of 6.56,
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powder diffractoneter . In the present inventjon, the
the ytﬁa@urbmemtl wstmme:ro%amaleﬂsa#ﬁﬁ%ns gpyttons and the

)

#iddd amt hon2anpkesealy of0 .8. 5ﬂapré4pﬁéfeﬂ£3.ﬁ8 +01.'D606
17.24, 24.16, 25.74 as neasured by X-ray powd
i 11 AOTEUEEAITRE GPTPPRER (P hade PAFGEnk: (PRgrtion is also

bOVe-{“?EQQ%U%&EQ#Liﬁgftéé%%gyny e Zok) ekBAY18NAWen the

measur e error t ot he neasur enment
RS ARz Qi Imedsaomepentd dordi tthenpresent henveékeionds

be specific, the t b it hi
PeACT (o) DiBFEPEREbT Y SOTEL TR0 A ErPEFEI PF5 pake
Tllbﬁﬁa(‘ﬂ.éﬁé A fdo‘f:ﬁ%?xg d%&k?flé %o@l‘te%@;nﬁ/anﬁmlébﬂtﬁa%olated

racteri ze ermal anal ysis. For exanpl e,
shest tenerpstiak ﬁerﬂrﬁ:kll+31f0°eonpoeﬁ@b:atbbf 187 1pnae§%¢1't more

i nvention i s subjected D.ff
PR e L 2o 0" & B ESof SRR TS Opesk
ﬁ%@ﬁ%&%ﬂn&? HeBns2Nds AL F BROY fﬁ@l@ﬂ%ﬁv1Q§nWﬁé§@mwéméﬁt method

0 0C, préferably 162.1+3.00C, nore
of et earatiior 1BRAPEr2tAre®T MIRSEIN + Fbe sREPaparareet an.

pnset tenperatur ns def.ine K7
tRESEIREEM 9fe Fﬁ‘Sdeggr?P%ﬁ%)‘fe aesr?%é?%t érk e 0 1o
PLAsdt Sure (NQ eOREEAL UhE BigiAY itikesathirensdfe tuneth the
extrapol ated baseline of the [ower tenperature side

ten@elgttmmdgqaﬁm aénﬁb?—apm%t SRR ﬁhﬁh@rﬁéﬁﬁ%ﬁtﬂope on
ne. dr t
H\% }.%% vl aedcgt&ee }'x méf?%‘ﬁ%%yéance oH %atl%f?‘l%rslr:&gﬁefg‘ture side

eak on a

L NPeHEt Whervid de whena tBSCestiiakpy \dieh ebtreapni haddyomsei
extrapol ated onset tenperature of the endot he m eak

temperature mE dhev erEAThORBEC reRfe, 1% e ryst ves

B?ggg%’ir‘]gd lr?vles ?gﬁc@’lﬁg chgﬁaE 4P tc%mégun%f"ip%ngtéb% t he

The crystal of compound A of the present invention may be
either a crystal form II or a crystal form III, or -a mixed
crystal of a crystal form II.and a crystal form III. For use in
a pharmaceutical product of compound A and the like, the crystal
form II or crystal form III is preferable because they.are
stable crystals, and a crystal form III is more preferable
because it is the most stable crystal. In addition, a crystal
form II is preferable in view of the absorbability by living
organisms upon administration as a pharmaceutical composition.

In the present invention, the “purity of crystal” means
the purity of the crystal form II or crystal form III of
compound A. In the case of a mixed crystal of a crystal form II
and a crystal form III, it means the ratio of crystal relative
to the total amount of substance of a crystal form II and a

crystal form III. The purity of the crystal of the present
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either a crystal formll or a crystal formlll, or a
m xed crystal of a crystal formll and a crystal form

wo Rd0o5/1183308 use i n a pharmaceutical product of choporRMes/MI6C04

and the like, the crystal forml|l or forml

I
inyeptéber gbhebd e‘é%f@%’émtf}ﬁgj byrefer aBF%‘“Ei/?/st Qgn gﬁ&kgds such
a}%itsrt S/L g%?v&énrl 1[5 gl? fenablhg1begca é tarlcd t'h@ellke

e crys tlon a cryst form

ﬂﬂkﬁ&@&ﬁ&beofntﬂéewtyﬁtdﬂﬂbrah&&eﬁabrystqlbyfIthﬂlg;esent

organi sns upon adnini stration as a pharnmaceutical

igvimpdsioni 8res| RoEheepd ek ite |We°nt| . Te¥e epBP?t jegf than 70%,
CJeV %}b ”E@Eﬁ_{eé@ P tébi’f mfo'}% ?Ebé?éﬁébi;?fﬂeﬂ l1e®s than 90%

form of ‘conpound n the case of a
rﬁBﬁ@E@x@f}é&hﬁﬂ.yoﬁo‘a Deyss tddarf @rSPn | endnmosit cp:;sﬁ@abflar mot less

I1l, it means th t f, t al I
'@Itﬁral%érrouﬁtlréf:yg‘&%%flj&gc Crﬁ‘%ggy%%‘ng% kﬁ) apo a

%{gflsatnq{eel mthglqu;’fftipurlty of the crystal of the

esentinvéntion can b e determ ned by, for exanple,
known Thet hogstadcbraskxedycyymitdr odi fcprﬂﬁ@tl@ﬁfe@r?/ the present

thermal analy nd the |i The t

ErRieT CaR 3%%%%%%‘?6%%‘4(?% 8@‘5‘%? ¥nve l%l SPUFSes T2t
Msﬂ&ed Bohe, 100% @od, Bovibke n@heé§$3m<bﬂﬂ]aé\y ®%.) and the
preferabl’y not | ess than 80% nore preferably not |ess

1ien B0%anione phemm‘gﬂqaﬂt dospe St kaANY STPCARS MR —HIV

refera | ess than..98%._ Pur

BT A8 PHF S SR ar SN RRIORS + AECAULFDE, fods 4R dhe Like
G4t @y OFoH ¥eEmPI¥ st Bhe %rd;-myaebtﬁa Andf’othér@imm of AIDS.
i nvention can b e adnministered to a mamal (huna

nouse, Whent  theamsysitalr apbnixed frys<day, oﬁwpﬁeougﬂe%pof the
%gﬁ%%éis:gébtggg Egeugé# {T%)ﬁﬂgr%g%eagalQﬁcg%Eﬁégitlon, it is

COMPOS Such~as an agents Vintegrase
A Rid QFikh phAthdbeusiogent &cﬁf@)tbb&el ckerisesl, fexgipients,

for exanple, the prophylaxis and/or treatne f Al DS.
Whbuentre @XESnSingr 2geRES) c‘i‘“;ﬁ:?t%eg&ﬁngénpﬁﬁg]a ]Z”oe?rst'he

re%g%} JR%EPt?ggfé§syséﬁhf§ﬁfﬁéy%ar?@%@HE&EQ'agents, coloring

0
agents, sweetening agents, thickeners, correctives, dissolution

aids, and other additives, that are generally known per se, such
as water, vegetable oil, alcbhol (e.g., ethanol or benzyl
alcohol etc.), polyethylene glycol, glycerol triacetate,
gelatin, carbohydrate (e.g., lactose, starch etc.), maQnesium
stearate, talc, lanolin, petrolatum and the like, formed into
tablet, pill, powder, granule, suppository, injection, eye drop,
liquid, capsule, troche, aerosol, elixir, suspension, emulsion,
syrup and the like by a conventional method, and administered
systemically or topically, and orally or parenterally.

While the dose varies depending on age, body weight,
symptom, treatment effect, administration method and the like,
it is generally 0.01 mg to 1 g per administration for an adult,
which is given once to several times a day orally or in a dosage

form of an injection such as intravenous injection and the like.
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adm xed with pharmaceutically acceptable carriers,
exci pients, diluents, extending agents, disintegrants

WQ 2®@5a85h8 zer s, preservatives, buffers, emrul siPCEIER005/009604

flavoring agents, coloring agents, sweetening agents,
t hi ckéwersticBIVeegenesls @aissrdivoRedrysed d %isﬁ?’rm its

I tives, that e I 0
et Hlye ore B IRE (EeR PR (R, Ber poiy for
@dngRfiell etipprespbyeshytiand grpeth, bgt yakselfor the
triacetate, gelatin, carboh drate,%e. ., _lactose,
melvidt tder, PI VibEmb STRITALME R at dP1F JPgANY aﬂ?ﬁ‘% (¢ prolonged
t.ral .and. ' LAt s ndid |
Bt PRt Mt PR 8, 05 Bin e ose may be
fﬁéd_jiﬂiedmtlgaﬁlﬁébﬁetablé)cﬂxe,smadaortheeéfiéqtt Bos persingier period
emul sion, syrup and the like by a conventional. nethod,
G e ALARSt 8REdTRS st cal TP P gBP%%§ I ?/né] Iﬂgr Ay
§Hmfﬁ¥§ﬁ¥€%&@hl%ncygééé%t{H% rdQgeo¥arigs &epssed ng on
age, ‘body weight, synptom treatnment effect,
admi ni &t ndtewofmehfied omel eheHe pweferabdegapdes| oy the
0.0l mg to 1,g per adnmini strati.on for._an j .
H’%Qseg]?t\/é‘?"ﬁ%ég?olé‘,e?/lé? Icqn}pr‘r’é’gdapagvlgglaﬁl?% oéh ia\rgyg%tlon by
Josnae {0l 2h+28n ] NhEE 4 h Hémidoasdl BAPENEAOMS maintaining
injection and the [ike.An anti-H V agent is generally
blﬁ:md rechcentsasiannof t shefddimisserad) samPewrR, e an extended
that |t can be effective not only for tenporal
E‘Eﬂﬁpﬂc{e%ﬁ Gt viral growth but also for the
prohi bi ik 0hrévhdllakes g6 OWMIDS THiss meeans fbatesgample,
prol ondged admini stration is necessary and that a high
simglue:}umste-fomyfbé PReyReRY §i dode ROERB| Eot%ns{%‘iha‘flﬁi%al who
e e or.a_lo r ri [ '
FoRst SO FSPB oA B R T doe Cador RPat By g Soase state
bRCAERS S dlieikitgktobn soflea affrataseulhcal eageft tto sn
one of the preferable npdes of the present invgn 'osp
ind uidnaompouRBopEr A t LR ¥R KIEESSF P8R by Y arter
ﬁg?%ﬁ%éﬁgZ%Htg%hoaggr§ygg gAMmaund ¢apakl er9fiicated and whose
al'ni ng bl'ood concentrati on of the adm ni stered
ceIPeNchff rrpan iexwepdedd, and administration of a

pharmaceutical agent out of a fear of possible infection.

The anti-HIV compositibn of the present invention is used
for, for example, a multiple drug combination therapy of AIDS.
Examples of the “other anti-HIV active substance” to bé used for
the anti-HIV composition include an anti-HIV antibody, an HIV
vaccine, immunostimulants such as interferon and the like, an
HIV ribozyme, an HIV antisense drug, an HIV reverse
transcriptase inhibitor, an HIV protease inhibitor, an inhibitoxr
of bond between a bond receptor (CD4, CXCR4, CCR5 and the like)
of a host cell recognized by virus and the virus, and the like.

Specific examples of the HIV reverse transcriptase
inhibitor include Retrovir (R) (zidovudine), Epivir (R)
(lamivudine), Zerit(R) (sanilvudine), Videx (R) (didanosine),

Hivid(R) (zalcitabine), Ziagen(R) (abacavir sulfate),
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period of tinme. By the "prophylaxis of AIDS' is neant,
for exanple, adm nistration of a pharmaceutical agent

wa 200an1350%li vi dual who tested HI V positive but PaEBIIR005/009604

yet devel oped the di sease state of Al DS ,
Va«mnnngt(Rht K@%V@famrﬁ%ar SEEEHLNER] Ifentinegizdn Rescriptor(R)

i_vi.d a it f
LAl fﬁ@m%%sw%r
Tefigdivg gt Ryl aﬁwbammae sidlfapse 1 ahiwhdhe-sz Wwbrviddge) and

adm ni stration of a pharmaceuti cal en ut, of
CocpéseniRe K?WJe\@tIinW) TRBOSRPPDEY X g%hmé%‘ﬂr%ﬁl (

ag. %%lm‘lel r(]genfi@&rc%% R ?thﬂi@in@%anﬁﬁvﬁ: mul ti pl e

rug combination therapy o Exanpl es of the
(‘thlilo@hoaphondi draint iacidybseaneeirin be- u6€edfor the

ti-HV | ud -
Ao LpREBRABY L) TR TGPy 18 d ot sy e o nfdazole-2-
n}_{!%a%'oiie cafBafll Y 4d ROZY RenocZBvikVadsbhsense Miridatan ((R)-[[2-

f'everse transcriptase inhibitor, an HV protease
4eﬂandimbeEH—purlml‘ﬂ-bﬂt)o*rl—Ufetbwﬂtétbexmﬂwlblmsphomc acid

pt
B3 (0 BEBBY S B PUB ST 1 RECOF I Bt 983 (1499~
REQISAC 12X 0B Eéy@foﬁﬂ?ﬁoy'ﬂ'e\éhéﬁ el se, L ranspiipiase

I nhibitor include Retrovir (R) (zi dovudi ne Epi vir %L
ot idiiuordmeehy 1 - ZEFH (R inagadiineng) nePPC-34 k(4 —6- ch oro—4-

é%ﬁggms' ni%it?‘%?%];) df{ﬁ i3 tR)ﬁb ﬁg\l/f}%%ﬂﬁ%eﬂ-ﬂﬁ) -2 (1H) -

&ﬂfﬂ&ﬂdlﬁﬁbn@?faNAﬁﬁnﬁo HQESQT6pHQémiﬁdeKEﬂéﬂdﬂuﬁoﬂane),

nesyl ate) ivir (251__)“411 (zi dovudi ne+l am vudi ne

ThRmiuziogiarl , (MﬁKt%éczMA- £ MSEFILART VNVIT Ok PGSR NP C817
{i n ho R

%—&i%?l i f}‘ §1 a vudtblrdne%% §4F@ éQ?QQ{?i’Hné Jua-781,

emttlei@athy Aed BEO\)ud:Lﬁl'éu ®tidsphiakii dphusphehpfREHR1H618, DPC-

acid), Capravirin (3, 5-__dichl oroghen ) thio]

5-
083 | FEFRPFRIE. }%qlspl_ﬁ%?d&m MR i APaS3 Bl e- 2-
%"ﬁé@}{'ﬁ&%ﬁéﬂ&, agd 3 0Tenef 86k, deFops 9xid drimaial @ike,

wherein (R) means a registered trademark (hereinafter the same)
and the names of other pharmaceutical agents are general names.
Specific examples of the HIV protease inhibitor include
Crixivan(R) (indinavir sulfate ethanolate), saquinavir,
Invirase (R) (saquinavir mesylate), Noxrvir (R) (ritonavif),
Viracept(R) (nelfinavir mesylate), lopinavir, Prozei (R)
(amprenavir) , Kaletra(R) (ritonavir+lopinavir), mozenavir
dimesylate ([4R—(4a,5a,6ﬁ)]—1,3—bis[(3—aminophenyl)methyl]—
hexahydro—S,6—dihydroxy—4,7—bis(phenylmethyl)—2H—1,3—diazepin—2—
one dimethanesulfonate), tipranavir (3'—-[(1R)-1-[(6R)-5,6—
dihydro—4—hydroxy—z—oxo—6—phenylethyl—6—propyl—ZH—pyran—3—
yl]propyl]—S—(trifluoromethyl)—2—pyridinesulfonamide), lasinavir
(N—[5(S)—(tert—butoxycarbonylamino)—4(S)—hydroxy—6—phenyl—2(R)—
(2,3,4-trimethoxybenzyl) hexanoyl]-L-valine 2-
methoxyethylenamide) , KNI-272 ( (R) -N-tert-butyl-3—-[(2S,38)-2-
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(6-am no-9H purin-9-yl) -1-methyl et hoxy] methyl]
phosphoriic acid bis (isopropoxycarbonyl oxynet hyl)

we@gioeniysesrar at e), DPC- 083 ((4S) 6- chl or o- 4-t RCEYP2005/009604

I I th []-3 , 4-di hyd -
RSB ST 2k S B oA L AR 2

r%% uo:&?ﬁo?hﬁ??ﬂamlgb ~ b ;ﬁIIeI?]X;@I_théno 1]-5,5- dlmethyl -1,3-

- quinazol i none) DAPD ( 8)
ﬁlbxd&ol;cﬁnél—éﬁbanbmamsiejl 0X-438p 08, | BMEnb2@) | DPC 681,

Ry toHERL JoEEnep 41@@?@&4@@ 1208} oy -1 (5 -
Jr%lig Wﬁz{gp%h&ﬁgm&thyﬁl@c&mh@am%osphazwl- ucC- 781,

Etravirine, BCH 13520, M V-210,
wdaazcm[\b]rftmalnﬁ/é.metthhT% (i ﬂ@el@bWM@caéJ\WB%w piperazin-1-

695634 the ||
{1 LeritieCs) SLREFPETLT 1o LR vads tha’ nirpEosRae
g$80|l yqa@QBILQQh1ﬁg§ﬁ§r;3¥akyg©h%h§ﬂcﬁﬂh@ﬁylamlno] -1-

fic éxanples of the HV protease inhibit
ommeua%a(@am(eayuy;pwnmert@&amapeleeﬁlawlaf%sm =5,5-

3G o HRILEEES) (b SRR TBSYbal o) 5 12-b10 1

Hﬁﬁé’ﬂ%}l@thylb OB-AUEGxyPI PrBididRo-Oartphengumehyl) -6— [ [4- (2~
Kal etra(R) (ritonavir+l opi navi r(glﬁ nozenavi r
(

oy nidinl) ehepakl mezay Bh; 6b) 1641 ~s[ (3-ani nophenyl)

CRReR T A oD rf} So B THCIUSN il opcen) . Dve-e50
3%&2&;&;}@ 7Ro)|t-|1|er(a2aminofm indgdcR)-5- b(l[ne(:BR}) =4, B=dibenzyl-3-
hu&lﬁp—&:éy{@x}aiygeg%%igﬁpﬂg IchnI@tzl% 3 zp g}/l HE-’ pfygl RO-
% %'i%dII\IBq:SIﬂId‘ %@an}RQ@hll g%V'TMd—IiIl4L5TQ§}anav1r,

ut oxycar borilyl am no) -4 (S) -hydroxy-6 phenyl -2
FR%ampJ(é&la'irlxﬂfstodlmt, hayaxemeyrha)vmmd@}u]n, Dayanayier 2-GW-0385,

nmet hoxyet I enamni _de R N- b | - 3-
Reo88 5 00a sy he-aEoh (&€ Giquunds.t ert-butyi-s
(i Soquhﬂé"ﬂfv irbﬂe@ﬂé@%eﬁ.ﬁhib%ﬁQSg -exemplified by S-1360, L-

met hyl t hi opr opanoyl | am no-4-phenyl butanoyl] -5
83081 oreaity | tHe 13ket, hithe oPNA| pel ynar@ssoiahigéfor or DNA

%gﬁ%;fg M{%J%t%?f &gp %%?%kﬁeg{g}yg Hogbyh bRRPNCACH-126443
(L-2',3’-didehydro—-dideoxy-5- fluorocytldlne), entecavir
((1S,3S,48) -9- [4-hydroxy-3- (hydroxymethyl) -2~
methylenecyclopentyl]lguanine), calanolide A ([10R-
(10q,llB,12a)]—11,lZ—dihydro—lz—hydroxy—6,6,10,11—tetramethyl—4—
propyl—2H,6H,1OH—benzo[1,2—b:3,4—b’:5,6—b”]tripyran—2—one),
calanolide B, NSC-674447 (1,l’'-azobisformamide), Iscador (viscum
alubm extract), Rubitecan and the like, the HIV antisense drug
is exemplified by HGTV-43, GEM-92 and the like, the anti-HIV
antibody or other antibody is exemplified by NM-01, PRO-367, KD-
247, Cytolin(R), TNX-355 (CD4 antibody), AGT-1, PRO-140 (CCRS
antibody), Anti-CTLA-4MAb and the like, the HIV vaccine or other
vaccine is exemplified by ALVAC(R), AIDSVAX (R) , Remune (R},

HIVgp4l vaccine, HIVgpl20 vaccine, HIVgpl40 vaccine, HIVgpl60
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i ndanyl) -2 (R) -phenylnethyl-4 (S) -hydroxy-5- [4-
(2- benzo [b] furanylnmethyl) -2 (S) -

W@ e@stiIsos yl car banoyl ) pi perazin-1- yl] pent anap@™&)2005/009604
+indinavir sulfate), JE-2147 2 é q¥87%
V@?@d%erreflﬁyplé Yasycing éﬂﬁﬁ?@ﬁykaé b&?) P55 vaccine,
Pp{b @Ga a(lFQE aﬁé’@m Jcan%ﬁg'ékybi)lSé vacc:Lne AntiTat, MVA-F6

pheny met’hy [ anino ] car bonyl - Z%? 5 ,5-
NHﬂTE;tah:)bllnle 3HIVitew ofa)cineBMVE42¥2368ert{dS, a@ FL,28LR-301,
12-bis %1 1- dlneth |_et %é % hyg
HGE-x0Mo 5B6- 3B pHEA Ty, =P PEAT LS, AR
I}9&9\5:1ﬂer'g‘ﬁt—aylrgiccgnezf5 arftl tHe 13%e, the :Lnterferon or

pent aazat et radecanedi car boxylic aci d di nmet hyl esterl
DifeBsdofy( 4Bon3St, 59 eiﬂylpljg_ﬁled by Sumiferon(R), MultiFeron(R),

(3-am no-I Hindazol.- th 4 7 d
HiRSAT S 08 arh@%ﬁ%ﬁ&ﬁﬂ? ygﬁga¥ %e% plkqgﬂhngf%n o and the
DN 85c3ne B@R50§§ﬂ§é&usl‘@rlsD@x%51plﬁf%é pYXS@BH51125 and the

TNC— 4, Tipranavir, Fosanprenavir sodium
Hennpihenahrrmeatet ignl REeiiadctingWp3dsy BR4p exemplified

S R T g B s

ﬂskfon tihe i BNAROL ¥ NBx @S] i AiRich biyoFPeR 1 DINA ¢y i-Heisi [S—[ (2, 4-
inhibitor is exenplified by FoscaV|r§R) ACH 126443
¢iciglorcphengiliepyapay HHEEMY-25% do oty PR |

kR M e Ok T L

@{@iﬂcd@oiyﬁ\[ei:ﬂa Céﬂ@ﬁr&d:ﬂolﬂaﬂbp Hpentafuside, FP-21399,

12 di hydr o- 12- hydroxy-6 , 6, 10, etra th | - 4-
,2+Enf@er BPe beRd othe llzkeo t% °m6S1b o

'l[a%(g%l X O%ng?l§§+§%‘gﬂ>% dl%i%rle“ﬁ@nﬁzdfdfﬂuﬁécé(m ,

or mam V|scun1alubn1extract) ,
Rabi digcian(rndMabeikike (Rt heorlak @it msdnsbediikei sthe TNF-q
exenplified by HGT 2 and t

M I
ARERIPHE TS Bwpé%fb?%g W&Hﬁ“?@ é?zgﬁ%ﬁ%‘?m%e’w
%%a%?{g)} @fllg %)%goﬂg O@J@..C&sr{]gsﬁzllfa{gx 88 §Pucosidase
Ah i {HdA-dVdlxeapd i £ hed | bk é3uctd’&§: &) v andc @hﬁelbke otHhg purine

ﬁg%ﬁ%ég%éﬁf%ﬁ%é%%gk§ ggg EX éf@ggfas exemB?v%%égaby peldesine
(2—amino—4-oxo—-3H,5H-7- [(3—pyridyl)methyl]pyrrolo[3,2—
d]lpyrimidine) and the like, the apoptosis agonist or inhibitor
is exemplified by Arkin Z(R), Panavir (R), Coenzyme QlOA(Z—
deca(3—methyl—2—butenylene)—5,6—dimethoxy—3—methyl—p—
benzoquinone) and the like, the cholinesterase inhibitor is
exemplified by Cognex(R) and the like, and the immunomodulator
is exemplified by Imunox(R), Prokine(R), Met—enkephalin (6—de-L—
arginine—?—de—L—arginine—8—de—L—valinamide—adrenorphin), WEF-10
(10-fold dilute tetrachlorodecaoxide solution), Perthon, PRO-542,
SCH-D, UK-427857, AMD-070, AK-602 and the like.

In addition, Neurotropin(R), Lidakol(R), Ancer 20(R),
Ampligen{R) , Anticort(R), Inactivin(R) and the like, PRO-2000,

Rev M10 gene, HIV specific cytotoxic T cell (CTL immunotherapy,
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H Vgp4l vaccine, H Vgpl 20 vaccine, Hi Vgpl 40 vacci ne,
HI Vgpl 60vacci ne, HI Vpl 7 vacci ne, H Vp24 vacci ne,

woRogssEBseacci ne, Al phaVax Vector System canarp@DXP2ei/009604

bO vaccine, AntiTat, MA-F6 Nef vaccine, HIVr o
ARG PRETOCAL VA5 G epte RY pSPATE, IRAR FHE Rep. Sy Pinding

pA 3B, Eﬁ@é&%&&a%{!@ Mg%elxh%?n 4B4bf Ak, GEM-92, CNI-

nt érferon-a vaccin the i ke, the i nt'erferon or
M%er f(e) oRTAQQOMEIsdrdesl 16X &API, i Buéﬂebcyelstﬁh £ dveselRR) ,

B
£ %%%P%ngzl SBEXEIP) 'fdl@fichB§§k|-—§551&5datﬂ£é tihed ialee,

céutical agent acting on HV p24 is
exeayiliiffiedd by GPG NH2 (glycyl pronI egC|nan1de) and

LgezaéﬁbtP%hZO ng%S%f aéﬁﬂﬁ%& rop Qﬁ%éjlégjﬂ@/used for
G %%‘%M.Lﬁﬁvneampgsi)&(fb@ ofB‘c%'eS pdkedaht invention in the

sul fonyl ] napht hyl -
mﬂiﬂﬂpha:d@ugphembinatlpnhﬂhﬁﬁaﬁzon@fefeqr1@4ire an HIV reverse

h
S BRI U080, e o o

G toey Storo%véﬂt égg AbStett SR oiff pﬁdrﬂﬁacemmaﬂedgelm-tg can be
| minace (R rol eukin(R) , Ml tiKkine

GrRAKRPoIRANEREON | KEeTHd PNEOBDARERYSR| %JE ri*?rmaceutlcal
S haioP Foat ol UdR: f RlChdATLAe) 1 STo£adR

curdlan su e a~gl ucosi dase
prd e le&b@&ﬁhﬂ@htsﬁj edihaddiddsh R‘,sehadtidne 41 ke,
t he purine nucl eosi de phosphorylase i nhi

rhasmAderitdgapy agente st ire (£ &HoFoSAL6%6- g nga?tlon is

é{f%%§%? 1Qyl ) methyl Jpyrrolo [3 , 2- d]pyr|n1d|ng) and
t he apoptosis agon|st or inhibitor is

exenplsﬁecﬁ(flhyeéaﬂnphei(ﬁ) therﬂamaq:E{)m oCoeireyrarcegtdcal
(2- deca (3-nethyl -2- bu

a@efdfrsrrét Wesan@? foah &f&%gﬁg)ﬂpaﬁanf»h%twq( f gfgvirenz,
Lhaliqest e ﬁ&%lbglesgm@r iR | hedi By CognesdRnavir,

i fmunonodul ator is exenplified
b_ytd»r[mnm(@R)LndE?nalene tRjonawkt tedlopphavin and ritonavir +
(6-de-Largi nji .ne-

vegeinaErgi fiAengsiee Lt AT AN de 1 4RV PHR) T ARSI e

stavudine + didanosine, zidovudine + lamivudine, stavudine +
lamivudine and emtriva, and the crystal or mixed crystal of the
present invention (Guidelines for the Use of Antiretroﬁiral
Agents in HIV-Infected Adults and Adolescents. August 13, 2001).
Particularly preferred is a combined use of two agents of the
crystal or mixed crystal of the present invention with efavirenz,
indinavir, nelfinavir, tenofovir, emtricitabine, zidovudine or
lamivudine, and a combined use of three agents of the crystal or
mixed crystal of the present invention with zidovudine +
lamivudine, tenofovir + lamivudine, tenofovir + zidovudine,
tenofovir + efavirenz, tenofovir + nelfinavir, tenofovir +
indinavir, tenofovir + emtricitabine, emtricitabine + lamivudine,

emtricitabine + zidovudine, emtricitabine + efavirenz,
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(10-fold dilute tetrachl orodecaoxi de sol ution) ,
Pert hon, PRO 542, SCH D, UK-427857, ANMD-070, AK-602

wa@eastissos i ke. I n addition, Neuro tropin (R) ,PUi/sked/009604

(R ., Ancer 20(R),_Anpligen(R) ., .Anticort(R),. :
EdcivrRirg ArrtHaavite, e%ﬁ%ﬁb@%?lﬁv’“ M’@l&é&?{éf "H V
SReSLELE rCYt PLOX G heS el L pPUNpt SR AMKACESL finavir +
Iﬁﬁggéggﬁrogof%ﬁeraﬁ%%gcﬁf}gggéxgg?ﬁerapy) , SCA

diaRdiregzpr néef maRBCChdioapliex, efdvererii - lamivudine,
gadol i nium GEM 92, CNI - 493k é%- TC, .Ushercel |, D2S,
Bvirengel FRIOVIGARSEH SERYIICRE VK WO ARG al gel ,

sodi urp ea%'i:)ﬂ:lué’ﬂligﬁ‘trﬁetl?fé,onE@¥@§8t¥Mr 49fzed crystal of
Ad5gag?2, BG 777, 1G@V-C, BILR-255 and the |like are o
@xppindf Aedf BBe treesatthémvantion) Vs aeet \waxticularly limited,

supstance" to.be used for,th nti-HVc 0Sj.ti f
Kb T CEHE LRAVERE o HAPRE otV t Pl el gERa b Feat Pan °F
r&élﬁ{o%i%y shBla ehr etk A& il VEKENMPLES AR@NSSS ijikase

In

Ibrtor and an H'V protease inhibitor. Two or three,
Exampl@s a greater nunber of pharmaceutical agents can

har it E3F REBRPEEIoN MRy Ao SR B2ybEm s compound 2
SEChANH TR cht OnfeRfidhe Praftndhba erboité nol kwing by

addi tion, selection of pharmaceutical agents free of .
s ihrwincete Bapibiesi ohich mrer BegB| eXamhesigne¢ do not limit
xanmpl es _of .t he i nat | phar maceuti cal agents
J?e}h%l eseg’%c&%’leﬁg??%nﬂgfényéﬂ% ip consi sting of
&f @i T RIZ Exxahpef DYi Produditiion tofbicmgstal nfiormavi rof the
neffinavir, atazanavir, ritonavir + indinavir,
eoneound A + | opi navir and ritonavir + saquinavir,
gﬁganpsine + | am vudi ne, zi dovudi ne + di danosi ne ,
i ne + di danosi ne, zidovudi ne + | am vudi ne,
stavudi ne + | am vudi ne and entriva, and the crystal or
m xed crystal of the preﬁent ip ention (CGuidelines for
the Use ”retroyiral G0 in H V-infected
Adul ts ol escents. A 13, 2001).

2,4-Difluorobenzoic acid (50 g, 316 mmol) was dissolved in
concentrated sulfuric acid (200 ml), and N-iodosuccinimide (68 g,
300 mmol) was added by portions at not more than 5°C. After the
completion of the addition, the mixture was stirred at the same
temperature for 4.5 hr. The reaction mixture was poured into
ice water (ca. 600 ml), then 10% agueous sodium sulfite solution
was added, and the mixture was stirred. The precipitated solid
was collected by filtration, washed with water, and vacuum dried
to give crude crystals (85 g). The crude crystals obtained in
the same manner were combined (total amount 205 g), and
recrystallized from 50% aqueous ethanol (820 ml) to give 2,4-
difluoro-5-iodobenzoic acid (148 ¢, yield 73%) as a white solid.
'H NMR(CDCl; 300MHz) (g) ppm: 6.94(1H, dd, J=10.3, 10.3Hz), 8.46
(1H, 4, J=7.5Hz)
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Particularly preferred is a conbined use of two agents
of the crystal or m xed crystal of the present

WO poventiseh with efavirenz , indinavir, nelfi naR@CT/JP2005/009604

10

15

20

25

tenof ovir, entricitabine, zidovudine or |amvudine,

conbi ned use of three agents of the crystal or
m xed crystal of the present invention wth zidovudi ne
+ | am vudi ne, tenofovir + [am \(,udi ne, tenofovir +

zi dovudi pe, . tepafovir + efig Cco,Et enof ovir +
nel fi navi *t énofovir+ | av r, tenofovir +
entricitBbMAEF entricitabfne”+Fl a'i'n vudi ne,

entricitabine + zidovudine, entricitabine + efavirenz
,entricitabine + nelfinavir, entricitabine +
i ndi nathe ,cargldundail8+gl ab2l udiald, opdiefingdviip Step 1 was

| dovudi nel.fi navi avirenz r
Faraiind Lo FRoppBRy 157 R Cudiiervdy Sot pRRJE 76 m1, .04
FOPOVAH REmRAhoT 2V iheRZde [dulidIamil. amBEnPY ORES | Iaﬂ:[ded and
met hod of the crystal or m xed crystal of conpound A

blﬁetrm:ecqm@sezms heosadi erdes nﬂﬁl%carfppfcal B¥ty Therninspluble

and th st can be rod b r
e S ERR T s iy fnd & dleésg%\r% “Bre

LbkEen e %&d@&lE@dﬁbédHéﬁéﬁﬂﬁﬂeDﬁnﬂEbhédtﬁépé@ew1th toluene
crystal of conmpound A of the present invention i

3P0 anbed iThe HeestigiueowrAgabsSPETRR rithg Gti‘o‘faéyéh‘ﬁlf%an (400 ml),
vvh| c ar escrl%qﬁogx%ggl géz% 1%, pogw;%e Itomat iUﬂﬁtP%ﬁS&“tethyl 3,3~

|on I'n any Producti1 on

@im@flyﬁaalnfo@rdﬁyuaaé tbe gprﬁjmrmhog)saan tr2ethylamine (87 ml,
4-Di f | uorobenzoic acid (50

316 mmol) was .
@?-%srmﬂe)d dim t@&ﬁééwﬁraﬁ%aa% u?m ) ac PRI 5388 THFTargydps
L 04oSHGE N6 (68,97, n 300 'fH@@ea‘&%%.oﬁdﬂ?Qt@fe was allowed

por fons at not nore than 50C . After the conpletion
0b thel addirddonn temperatutes eavbhcgtdemtedtatl thées argrduced

%ggg&éﬁ%ﬁ[ EVaftoerr AZ?OOhrrnl) zﬂgg et“:iiac_l.t Iacetatet l&80 Waf) were added
for partitioning. The organic layer was washed successively
with saturated aqueous sodium hydrogen carbonate (250 ml, X2),
water (300 ml) énd saturated brine (300 ml), and dried over
sodium sulfate. After filtrétion of insoluble material, the
filtrate was concentrated under reduced pressure to give a crude
product (210 g) of 2—(2,4—difluoro—5—iodobenzoyl)—3— ‘
dimethylaminoacrylic acid ethyl ester as a brown solid.

Step 3

0

I ji:(“\[co ,Et mco Et
| —

F F N

OH

The crude product (210 g) obtained in Step 2 was dissolved
in tetrahydrofuran (500 ml), (S)-(+)-valinol (54 g, 521 mmol)

was added, and the mixture was stirred at room temperature for
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filtration, washed with water, and vac un]Fdriedto duced
0 veirer udec FParAlen (BEX S Warh £OBFRRETEFFS dpder reduce

é’lPésaél{ked 0 BRSROE; FRONGLs WBIE A98Ri ARda{hetRy1 formamide
hount 205 g ) , and recrystallized from 50% aqueous
esb@ngl) (820 takhitin gawvieoye (44l gor 8- 84i mdbbemzdiadded and

id (148 g , yield 73% . whi i
e e Betfred o ot Rt ins . 78% i v The
%eﬁfﬁ%ﬁrﬂng‘ituré:%aé%i%#@d 2@ A0NMBeHNdd0448t8 watssdl (1500

obtained in Step 1 was dissolved in tol uene
1760 )stitdriedny| Thel predipi{testad solid4wagl Fobheicted by

EHEE A e o b BaCtaero P RY pEEREanfdEEeeBVely with
?g?%%&mt%hah w850 fhl} el Difixeld 860Gentans diwchyl

trate was concentrated under reduced pressure_and .
agieet r Gifgd mdi)t kndohesare (880 mY) anthyacpymdgdele@dsto give 7-

R
éiﬁyd%ﬁiﬁ&ﬂi&@—@ﬂéﬁﬁcbbﬂyﬂé 823l ethi3 eeeky and8 g, yield

triethylamne (87 m, 625 nmmol) in tetrahydrofuran
789D &% )a bedrpe tslodif-xt ure was heated under reflux for

/7. hr react i I XEMT Spa d jo £90l rQoAy (3H, d,
%%%%Pe&a%%ﬁce@r?ﬁeﬁg Shz%?g\?éﬁ'ceﬁfézgdr e. (38,
Yag esn£)700L g (3and tet byl . arer At ABOAHN priwr 8. addéetH, br),
for partitionin The organic | ayer was washed

3uBEELRI vty i-28 daPur gt edr AiBus S08i Ry hPE ogent2 (1H, T
g‘é‘&%’ﬁ‘ fe é.ﬁﬁ(l@,’ Fy-11eligy , (B0 Mk and gavusaied 8. 68 (18,

rihe (300 and dried over sodiumsulfate . After
Ehltration of insoluble material , the filtrate was
concentrat ed under reduced pressure to give a crude
ME&BBEY : MNA4P ) of 2- (2, 4-difluoro-5-iodobenzoyl)

or dpmet hyl am noacrylic acid ethyl ester as a brown

S5FP 4=

0 0
I COEt | CO,Et
F N

\WNKBH \TNKBTBDMS

wherein TBDMS means a tert-butyldimethylsilyl group.

The compound (80 g, 179 mmol) obtained in Step 3 was
dissolved in dimethylformamide (320 ml), imidazole (16 g, 233
mmol) and tert-butyldimethylsilyl chloride (30 g, 197 mmol) were
added, and the mixture was stirred at room temperature for 1.5
hr. Water was added to the reaction mixture and the mixture was
extracted with ethyl acetate. The organic layer was washed
successively with saturated aqueous ammonium chloride solution
and saturated brine, and dried over sodium sulfate. The organic

layer was filtered and the filtrate was concentrated under
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Step 3 The crude product (210 g ) obtained in Step 2
was di ssolved in tetrahydrofuran (500 m), (S) - (+

w0 20080113508 (54 g , 521 mmol ) was added, and t hBCTIBDOY@®9604

was stirred at roomtenperature for30 mn. The

FRIMAECORIRFRVER e WRE Qadmerareditngeras &ifcdgded by silica

[£% %ﬁF &g{ Mas +di. ssQhVed if o 1:2 -
@e ctsrh Qarﬁggg { &ﬁm%} Ig'ot ass%u?ngcar boonate)(fd?4gIlve !
a(s) L&érmebhltymmrwlﬁqdlﬂwmmhﬂw%—m@mm) -7- :
wi th heating at 700C for eaclion .m xt ur e

RO TooVRAOT b2 E0TL I A 9T MY afgid ethyl
& gt

S ol ek R b s oaPriBsa Ao ass mom.

‘SUGWEBSSDUB YI0dMHz) 308 apprwous) e hédiol $0506-0r0F (3Hd &) , 0.77 (9H,

m xed sol ve t hyl 50
ghsd - rﬁ4)(3§ng'vﬁc§|u$§ )r'ly %tsh&éil'(é Jn‘Ha@ro rllleXL%ﬁ@)H t
gi7 dnoxymeshyl s@ (@t h prome-B. 9@(uad0m)4 ox®8-4.40 (2H, m),

di hydr oqui nol'i ne-3-carboxylic acid eth st er 1%,(1)7
.30 BOTGW, b, o b2 G ) 4 8. HHIRNE Sh7 - 262)

1‘8’12@%1&?) ggg(ng dt',JJE7.65|ZH)z),12.1g7((3|HH, OIbir) . 3.77

é4dh r) . 3.86(1H, br) , 4.23 (2H q , J=7.0Hz),
zrf?%rj. H br) , 5.12 (IH t , J=4.9Hz), 8.09(1H, d ,
J=ILIHz), 8.62 (IH d, J=7.5Hz), 8.68 (IH, s )
MS(ESI) 48 Step 4 wher ei n'FTB b

tert- I silyl grouff!\Th
179 tained in Step 3 '

di net yI mde (320 m) |mdaiz:ol {
nmol ) and pg;! utyl di met hyl silyl chl ofi g, 197
nmol ) were and the m xture was stirred at room
tenperature for 1.5 hr. Water was added to the

reaction mxture and the m xture was extracted with

et hyl acetate. The organic | ayer wa
(Prgﬁaratlon of a solugfbn ofqycﬂﬂor%—%@%ESgrobenzylzinc

bromide in tetrahydrofuran)

Under an argon stream, zinc powder (11 g, 267 mmol) was
suspended in tetrahydrofuran (30 ml), 1,2-dibromoethane (0.15 ml,
1.8 mmol) and trimethylsilyl.chloride (0.45 ml, 3.6 mmol) were
added at 65°C, and the mixture was stirred with heating for 30
min. A solution of 3-chloro-2-fluorobenzyl bromide (41'g, 178
mmol) in tetrahydrofuran (100 ml) was added dropwise at 65°C, and
the mixture was stirred with heating for 2 hr and allowed to
cool to room temperature to give a solution of 1M 3-chloro-2-
fluorobenzylzinc bromide in tetrahydrofuran. This was used in
the next main step.

(Main step)

The compound (76 g, 136 mmol) obtained in Step 4 was
dissolved in tetrahydrofuran (600 ml) and, under an argon stream,
dibenzylidenacetonepalladium(II) (3.2 g, 5.5 mmol) and .
trifurylphosphine (2.6 g, 11.0 mmol) were added, and a solution
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successively with saturated aqgqueous anmmoni um chl ori de
solution and saturated brine, and dried over sodi um

W@ 05a41308 The organic |ayer was filtered and tPEr/JP2005/009604
filtrate was concentrateclf:hjjgr ressure

derr_gg ;fed . Ttge Lde ]

qﬁotw%@éors@ﬁawm 1,3 1PagTey 25t {HeEOReteY zine bromide in
r%'ﬂ?(ﬁ%%@?gx (EidWh1 acettfolhexaseshded ddphide b@ 60°C.

AﬂtftxertﬂqebubmbMehmlhydﬁl’dqd ohrppwtiay| addiveidryl mnggwly;ture was -

-7- fl 6-i odo- 4-
SRRy AP FOT TR DGR ETRPEREERY T o T 77T

&actﬁo‘?xl Qll?(%lﬁeaﬁa§ £0l QL %S @%&pﬁguﬁo&ﬁ)rﬁémﬂehlature
MR(CDO 3 400MHz) (d) ppm -0.07(3H, s ) . -0.05(3H,
&ﬁunat@wmﬁbbus)mr&msmdomd@ 5pEytian 1eag 3deg,, and the

I%I.X%g:‘t% )wa§5 £ C.E}(;‘grﬁsfl ) thr%lgzb é;Hi)ltfo ( g&% E PJ,'l(.J‘ﬂe lQa)s extracted

13 4:149( 2y dcetdtL6( |T|TLeS)o,rg8n@é( idses Qas washed
8. OA(1H d r 3=7.2Hz) MB(ESI) 562 Ste

s(@rmlgnwgthawg‘@qmﬁmc@) and sa‘l:urateg brine, and dried
3-chl oro-2-fl uor zyl C e
cB ST W flbl?‘aﬁ)ﬁ%ﬁ zf'h% o@g%@lg 15 er was fplo:k/&:?erred and the

er an ar {rea Zl nc

£k shte 2R6 mbénmtéwsﬁmie&euncbat pahs'simé uraimi (B@
m), 1 ,2-dibronoethane (0.15 nl,

katmetwrgsuymecﬁa@rpw J@%@ymSllgce ﬁﬁ%l ShEx%?aet%@é’&Y

Aty PG and th X5 MY rne th ing for
gﬂqlrﬁrdfoﬁms ut‘e‘f)glﬁ %# g) V\%S t‘)6211‘Iqu§1?o enzyl brom de
Mﬂymlmelt'h&1mmoxméﬂty1awmeﬂwﬂ@mopym[Hsr+)3moro 2~
added dropwi se at 65C, and the m xture was

o dhenAvly —F of LpoFe 4rRKCT Y AR BYETEEREne LG ocarboxylic
% {@eét%é}iz% £2,91 (%8 dgié’idio@llso)f dMB3-&hl@1@s4- amorphous form.

uoro zinc bro I'n tetrahydrofuran. This was
%@MRI(KIDCH]@ 4COMHZYRI () SHEP: (—%@91(31%3@) Thd .06rt38und) , 0.75(9H,

St rOHRAIE G a0 SOB M )1 AR Hun ar Sadtia) gon 29 bt
%}Jg%' i denaqetongppl | adidig 199 (163- A) 9 3. 5854 no®{DE, m),
4.07-4.12(1H, m), 4.12(2H, s), 4.34-4.41(2H, m), 6.96-7.00 (1H,
m), 7.03-7.05(lH, m), 7.21-7.24(1H, m), 7.26-7.29 (1H, m),

8.39 (1H, d, J=8.8Hz), 8.63(1H, s)

Step 6

F

0 F 0
cl COEt clMcon
sped

"

\r‘* OTBDMS

The compound (48 g, 86 mmol) obtained in Step 5 was
dissolved in methanol (300 ml), water (5 ml) and 28% sodium
methoxide methanol solution (176 ml, 862 mmol) were added, and
the mixture was heated under reflux for 24 hr. The reaction
mixture was allowed to cool to room temperature and the mixture

was neutralized by adding 6N hydrochloric acid. Methanol was
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trifuryl phosphine (2.6 g, 11.0 mmol) were added, and
a sol utionof the aforenenti oned I M

w@2@khoses 2- f | uor obenzyl zi nc brom de in tetrahpdr/af2005009604

(178 m, 178 mol ) was_ added dropw_se at 6OCC]S§§{ &rp th

IR OZ G ERERT ﬁe@wféeddrnfmsgéeaddw%ﬁ W3 et
%Idr 844 08 Deating nﬁtxthQ*% fagesiepped at ufiR bRecdpitated

reaction m xture was | owed to cool to room

stcﬂmmEmatsu cellsated ampindqnm&usnaaminthlm Qbﬂta)lrnedie solid was

sol utiion was added, and the %%a g was fi ater

Fisdgrcc dnj eEhY FHRCTEa 45 at EPFalLE PF%CY%%I "fﬁhceéi Yifh wate

aq{cmdrliae(ﬁEE sa_afurﬁ’rﬁﬂr}?acté ay eheWas1Meshedias filtered and

successively Wth water (twi ce) and saturated brine,

e frlited teveas negnesiuated tader ThducedaviesIugrer The

was filtered and the filtrat oncen

PRI reddiin ot =i TR Bt iGa S b2t nexane co
Purd fd %%m%%uaal g8 @elymropmtsogaapaywﬁgﬁé ogcofm M The

acetone 4 to give 1-

GlitatleretOb@bylpdunét K@IR sd) w@(;dWZSWNeleﬁebthbrmna)te (160 ml)

- 6- -.ch or obenzy o
ttﬁ(%ﬁ"ngo aﬁﬁl F?} ta%oxyl |s(1::a%cf etﬁy é)gs(%eeled(egSat 75%C.

“.Ehe i:@hGe84%: 38isrsd| it &% arphdesal Déwind Ho cool as it
MR(CDAl 3 400MHz) (d -0.09

3H, , _-0. _
"(@" ghe Sprﬁclglti?ﬂad)séopﬂ(ﬁ WSHP&&GGEGS%.&)?H%@%G%J washed
w381§1 %utg(lé. (alc a%e f)gfnji_bg%ﬂﬁni_ldg%néé 'l’:.lé_l’ gﬂfé 2 c%mpound

hdgh ylL%(lHH77F%))as 4. ﬂr?:(&H solifd., 2.[-'h84e]4ta1411ec( mmpuupd (4.0
, 6 '96-7 . 00 q% 03-7. 05( H, n1% (f
gpzwa(q |ql:Lsmo>lved7126m I'Qa;,pqq H40mm)1) bg gg:(l .ng dm er reflux at

go% agdg%(%#)%tﬁe pe ?o\?ga‘é Fhes \C}H@OW A %empé@ature

tarne ar sso i n met hanol
'fISé)Gmrﬁﬁure wake st bradl ) aantb28%espeiratunmet hoxi e hr, filtered,

met hanol solution (176 nl, 86 rrm)l, g added
e PSS iRA8Theal &Y RRIdR W?% 4aweo%gnedchanol

%S@QAW%QgeFﬁaal@élQ%é&lC%@ cbRpbRRM A (cr stal form

enperature an m xture 'was neutralized by ad
BN t5/dr aghlydeild agki. ad/kesd hdridle wadddapor at ed under

reduced pr5ezssure Water was added to the .

H NMR (DMSO-dg 300MHz) (§) ppm: 0.72 (3H, d, J=6.5Hz), 1.16 (3H,
d, J=6.5Hz), 2.30-2.50 (1H, m), 3.70-3.90 (1H, m), 3.90-4.00 (1H,
m), 4.03 (3H, s), 4.12 (2H,s), 4.80-4.90 (1H, m), 5.19 (1H, t),

7.19-7.25 (2H, m), 7.46-7.51 (2H, m), 8.04(1H, s), 8.88 (1H, s),

15.44 (1H, s)
MS (ESI) : M+ 448

Example 1: Production of crystal form II of the compound A

Step 1

e e
L o
F F F F

2 ,4-Difluorobenzoic acid (50 g, 0.316 mmol) was dissolved
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obt ai ned sol ution and the mxture was stirred. The
precipitated solid was collected by filtration and the

wobioaitmsms sol i d was di ssol ved in ethyl acetatePCTi005/009604

m xture was washed w th water, _and i ed over. spdium. . .
LI TREEn T RES GO TR Gl |(20PBe hn T TS PaL g nimide
o] n d uge. St ai dgo
VS o SE0oBLE et e s e B SRS AL O aedaec.
Aftregi \theacomphetinn (B2 the apiddtdoBeoFhagnixine aras stirred at

solid. The obtajned conpo (32 ) _was, di ssolved in

ik yrenes SERPETEBEE (AGT Hy At ndLEIEERC AT JR R Sy e
SHdalinher ALb! wiesr S?@_ ledoat mI5C. tHBR TOXLAKEOMES sodium
stirred for 3 .5 hr ile allomng to cool as it was.

SRHeE ipree siopiatabrdwas | adtieths andl thet Bixbyre iwas fligyed. The

hed wi.th butyl 5 : - .
RS B BB BRALE 280G, SO Yy PREeRAEHOAT, Yy Baen
wdte 0btidned GaRPerIed (b Gige) chadedisgotarsl {96 g). The

met hanol (40 m ) by hea_ti?!:g1 under reflux at 500C_, and
ettt chyspailseobbaee@rin 4ihenispmgt MABBAT t EppRrGA@ed (total

The i re.was_stirred at. . ¢
e 25 Gon2nd LGSRSO SRIRCE ARG Ml 020
ROUeQIG kRt Nanok i f Biero-B-idtioheneditoagide (B ryStydleld 73%)

of conpound A (crystal forml ) (3.9 g, yield 979 as
a8 hiwtd tsolsedidm p. 151- 152C 1H NVR ( DMBSO- de 300MHz)

1l T H, =6, 16,4 3H-

SEAREbCl; oty oy Polt: 4 ak Mo BB 5, 10.3H2), 8.46
BL0-A. O&7(BHz)m ) , 4.03 (3H, s ) , 4.12 (2H,s) r
4.80-4.90 (IH, m) , 5.19 (IH t ) , 7.19-7.25 (2H, m
§tep 2 46-7.51 (2H, m) , 8.04(1H, s ) , 8.88 (IH s)

, 15.44 (IH, s ) M5 (ESI) : Mt 448 Exanple 1 :

Production of crystal formllgjof the conpound A Step 1

CO2H | ,ﬁ%ﬁzﬂ nm%&
—_—
F F N7

F F

The compound (148 g, 521 mmol) obtained in Step 1 was
dissolved in toluene (750 ml), thionyl chloride (76 ml, 1.04
mol) and dimethylformamide (éatalytic amount) were added, and
the mixture was heated under reflux for 2 hr. The insoluble
material was filtered off at 60°C, and the filtrate was
concentrated under reduced pressure and azeoptoped with toluene
(330 ml). The residue was dissolved in tetrahydrofuran (400 ml),
and this solution was added dropwise to a solution of ethyl 3,3-
dimethylaminoacrylate (82 g, 573 mmol) and triethylamine (87 ml,
625 mmol) in tetrahydrofuran (400 ml), and the mixture was
heated under reflux for 7 hr. The reaction mixture was allowed
to cool to room temperature and concentrated under reduced
pressure. Water (700 ml) and ethyl acetate (800 ml) were added
to allow. partitioning. The organic layer was washed

successively with saturated aqueous sodium hydrogen carbonate
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p F' 2 ,4-Dfluorobenzoic acid (50 g , 0.316 mmol)
was di ssol vedin concentrated sulfuric acid (200 m)

w@pasnitiseglosucci nimde (68 g , 300 nmol ) was apdE#PAY5/009604

ortions at not nore than 50C . After the onpl et
5 Ffé)aGHFLF?onwa??ﬂé RAG frld Ree §FFPT’%Beda e s(éa?}@ ml), and

érf@%ﬁg@%&rSOEQﬁm Th%hreﬁﬁkkﬁgen%ééLffiﬂ%¥%d and the
oured into rce water 1.(c , then 10% aqueous
ﬁﬂchxtﬂ’ﬂes whbi tensehutatord wafsiead dedpcaddpté@uwe(tm gingsa crude

stirred. The reci ated soli IIecte
PradIca: (8RO GRSRECE T4 H THIGr TR S SRTR Y Hd o
1 E@%e%rﬁgeacﬁﬁ§ﬁﬁﬂ§blld
talhﬁ’rl%q‘gn%x%g%\ﬁeé%%ghymre conbi ned (total

saimq:uni' 205 g ) , and recrystallized from 50% aqueous
ethanol (820 ml) to give 2,4-difluoro-5-iodobenzoic
acid (148 g, yield 73% as a white solid. 1H NVR(CDC
3 300MHz) (s ) ppm 6.94 (IH, dd, J=1O 3, 10.3Hz),
8.46 (IH, dg, J=7.5Hz) Step 2 TheOconpound (148 g ,

At 20pFtd i n Step 1l gitved i n tol uene
(750 ni O hilonyl ~ chATorT 8¢ e (J §1.04 mol) and
di met h¥| orﬁarﬂ de (catal ytic anpufit) were added, and
the m xture was heated under ref\[ for 2 hr. The
i nsol ubl e material was filtered of PHat 600C , and the
filtrate was concentrated under reduced pressure and

azeoptgped wth [.u Les '
di ssol V& cfrﬁ“%eeptrrgﬁlygg l%irggn (4 %ﬁtarﬁ%% 18 E‘égﬁ ¥&pas dissolved
sR| i whwasragdad (Boopwi se (9 —a(+s)elvlatl.thnlof(5@t<_1;wIO 521 mmol)

3,3- dine thy |lam noacrylate (82 g , 573 m’ml%
va$ caddachniong £Be RiXTeDS VabI9tirredeprahyah %f?%ﬁffature for

%61’ Orrcl)lnm ) 'I‘hea@atayegoﬁ] Iﬁik{@ra\%§1 %%@n‘ﬂ?ggédrﬁﬁché% Fuced

The reaction m xture was | owed to cool to room
pﬁé@@hﬁé Ursmdantiec pas bitie atas durm{aerlvreeld doedimethylformamide

(600 ml). Potassium carbonate (144 g, 1.04 mol) was added, and

the mixture was stirred with heating at 70°C for 2 hr. The
reaction mixture was allowed to cool to room temperature, added
to water (1500 ml) and the mixture was stirred. The
precipitated solid was colleéted by filtration. The obtained
solid was washed successively with 30% aqueous ethanol (500 ml)
and a mixed solvent of diethyl ether (150 ml) and hexane (150
ml) , and vacuum dried to give 7-fluoro-1-( (S) -1-hydroxymethyl-2-
methylpropyl)—6—iodo—4—oxo—l,4—dihydroquinoline—3—carboxylic
acid ethyl ester (178 g, yield 76% (relative to Step 2)) as a
beige solid.

14 NMR(DMSO-dg 300MHz) (§) ppm: 0.72(3H, d, J=6.6Hz), 1.10 (3H, d,
J=6.6Hz), 1.28(3H, t, J=7.0Hz), 2.27 (1H, br), 3.77 (1lH, br),
3.86 (14, br), 4.23 (2H, q, J=7.0Hz), 4.56(1H, br), 5.12 (1H, t,
J=4 .9Hz), 8.09(1H, d, J=11.1Hz), 8.62 (1H, d, J=7.5Hz), 8.68(lH,
s)

MS(ESI): M+ 448
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pressure. Water (700 m) and ethyl acetate (800 m)
were added to allow partitioning. The organic |ayer

wor®sasshked successively with saturated agqueoUBCHIRIOUIN09604

hydr ogen carbonate(250 m) tw ce, water (300 m) and
ted brine (300 mM) , and dried over sodi um

sulfate. The m xture was filtered, and the filtrate

was concertrated under reduced presBure to give a

crudé O0X10 g ) of 2- (I COEt

,4-dif r o 5- i odobenzoyt™ - 3- t ylaninoacrylic
aC| dFethyiNester as a brown s&li tep 3 The crude
product 2 g ) obtained in Ste s dissolved in

tetrahyd ofgman (500 M), (S - (¥ -orBbMgol (54 g ,
0.521 mml) was added, and the mixture was stirred at

room t erature f The heag u

conce %ggf§ﬂmﬁﬁﬁgr?ﬁg@u%edgﬁégg%&'e gﬂ?ﬁg§ée%§e was
dfgééiﬁgﬁphﬁeth@tﬁyDf%fﬁﬁﬁiﬁénwﬂo@emﬁﬁQolmidazdiﬁzﬂﬁn @n 0.436
carbonate (144 g , 1.04 nol) was added, and th

modt)uraeld/\/asr§tbut3§bldW¢‘¢hW§dtJ+YHg chlordBe fof 2 r?r69 THel) were

r i o ture s allo I r
C%)CL, Mgﬁ a@ﬁégﬂ e wa & q.(r%%&%%% f[)gm Q%r eern?'lg(l,}rl?r efor 1.5
M@S Ss«talﬁerxeebasTBadaaeﬁcb ptﬁ@tmc&qlomdmmsumlammotmcted with

filtration. The obtained solid was washed _successiyvely
Skhhl mt@@;@eoﬁh@t PEwRA LG SRYSH Waénaaahﬁ#x%lacg%ﬁwrﬁly with

@%%%%ﬁ:g%ie oraéée 9$1%E%$%fpl%??gfﬁééosgiﬂtloﬁﬂghd

s&UﬂMﬂﬁﬂ%&ﬁﬁk@N|aﬁd ﬂfi@&l¢ﬁdnnddﬂlu&-buﬂﬁaﬁeoxdmhe organic
4- di hydr oqui nol i ne-3-carboxylic acid eth

t 7
feyeyivas f2gqered apdvehe of SRty yass Can%%ﬁl esa‘g%‘i‘ (Lﬂidser

%g%h%%ég%g%;?%% Eﬁ&zgﬂe(6%$%%¥§d.Qfgég§€|WQSapurlfled by
él—]?l&a'@el &h&Bmétbl’;erpliy (Scharl (alddtatl;e) hgx@n@:@:( 13_| thrl) 2) to

e G} (O 108E TR Paoy Lhine gy 1 Rpp Ry i 2 o 1propy1) -

9‘51&%%@46 %d@%—@LB&osl24 —dihydroquinoline~3—-carboxylic acid

ethyl ester (173 g, yield 92%) as a colorless amorphous form.

4 NMR(CDCls; 400MHz) (§) ppm: -0.07(3H, s), —0.05(3H, s), 0.77(9H,
s), 0.84(3H,d, J=6.5Hz), 1.18(3H, d, J=6.5Hz), 1.40(3H, t,
J=7.2Hz), 2.35-2.50(1H, m), 3.85-3.95(1H, m), 3.98-4.10(2H, m),
4.30-4.40(2H, m), 7.26(1lH,s), 8.64(1H, s), 8.94(1H, d, J=7.2Hz)
MS (ESTI) : M+ 562

Step 5

0 F

:: mcozst . CO,Et

A J\(')nanms

\T OTBDMS

(Preparation of a solution of 3-chloro-2-fluorobenzylzinc
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MS(ESI) : M- 448Step 4 The conpound (150 g p 335 mol)
obtained in Step 3 was dissolved in dinethylformm de

W@ 2®8/11d598 , i mi dazole (30 g , 0.436 mmmol ) and PCT/JP2005/009604

tert-but | di met hyl si hloride (56 g , 369 mmol)

R dgd o dte’éﬁ?ih ‘%ﬂé H%&rﬁre was stirred at room

t enpengidae shobrdor HEred! &/intapondded (10 §he175 mmol) was
reaction mxture and extracted with ethyl acetate. The

sorgpemided| ayetemaghyﬁmﬂﬁura@ud@@sQﬂWeI9 wrdibypaqgthane (0.1 ml,

SULTES SRRt 0 2 o) vere

UG kaver was dhd hekedrantdas hecitddd atiehwagating for 30
concentrated under reduced pressure, and the obtai ned

m:ers.l dlweswégtpgm@fe@i—@ylcémﬁcélgérobﬁﬁéﬁatlbrg?“&&ﬂ/ (27 g, 119
yl, a | o
q %ﬁ%§ §¥ﬁ5?1€$§|IV¥§Q§§et ¢l gg ropyl s0°c.  The

ﬂigﬂdi‘ér Q8- 588erdd OXDtH heating for 1 hr and allowed to cool to
, 4- di hydr oqui nol i ne- 3-car boxyl i c aci d_ethyl ester (173
XPOm VHEBIPGTORWFe a0 a0 E? Gt |55 tdnr photd $oFhiomaT2-

%rcgon)zylzg%@%%ﬁ(aﬁée pﬂ{“tﬁtgrf?%g%g'fﬁa : Tl‘g)l s QRs used in

fhdl 83, mdin 4=6pbHz), 1.40(3H t , J=7. 2Hz)
2.35-2.50 (IH m) , 3.853 .95 (IH m) , 3 .98 4
@@m(r;zﬁtem)) , 4. 30 4.40(2H, m) , 7.26(1Hs), 8.64(1H,

s ) 4tiopa (35792H9 WRIGSIbrailEader §tap 6 vas

(Prepar |on or a so utl on
&&sﬂﬂlmeﬁ-aﬂfknamahgdzyfuramﬂﬁ&ﬂﬂ(Mihlandetmaﬂyar@ﬁuaag9n stream,

o i R L R
cf%at Qaggllﬁglén s th@%bml—)neﬁﬁﬂoned 1M 3-chloro-2-
trlnet chloride (0.29 , 2.4 mmol) were added

ﬁlucﬁ&ﬂiénzyaudnbhbrmnxcﬁ@rm vmtx@mdn:eduwv hwaesaddey fdsopwise

?*976%“3 Y éﬁi?dgéfz Bhand ’%‘%8“%%2% g Falfethe
ﬂi;@tﬂﬂes%a%t s690Ced When Med iRy WS thkl Ehad t\étﬁlilerature for 1.5
heating for 1 hr and allowed to cool to
hr. The reaction mixture was allowed to cool to room
temperature, 1N hydrochloric acid was added and the mixture was
extracted 3 times with ethyl‘acetate. The organic layer was
washed successively with water and saturated brine, and dried
over magnesium sulfate. The organic layer was filtered and the
filtrate was concentrated under reduced pressure, and the
obtained residue was purified by silica gel chromatography
(ethyl acetate:hexane=1:2 to 1:1) to give 1-((S)-1-tert-
butyldimethylsilyloxymethyl-2-methylpropyl)-6-(3-chloro-2-
fluorobenzyl) ~7-fluoro—-4—oxo-1,4-dihydroquinoline-3-carboxylic
acid ethyl ester (43 g, yield 83%f as a brown amorphous form.
' NMR(CDCl; 400MHz) (§) ppm: —0.09(3H, s), —0.05(3H, s), 0.75(9H,
s), 0.85(3H,d, J=6.7Hz), 1.18(3H, d, 6.7Hz), 1.39(3H, t,
J=7.1Hz), 2.45(1H, br), 3.89-3.92(1H, m), 3.98-4.02(1H, m), -
4.07-4.12(1H, m), 4.12(2H, s), 4.34-4.41(2H, m), 6.96-7.00(1H,
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roomtenperature to give a solution of |IM 3-chloro-2-
fl uorobenzyl zinc brom de in tetrahydrofuran. This was

W(DISQBd/li:iSOS he next main step. (I\/Iai n step) The CROPORRAES/009604

(50 89 nmol) obtained_in oI V‘ﬁg’al n
met r7al9y3d|7®p§r(éﬁ (Moo MAtdnd? (ﬂrﬁdeﬁ“) )

8;13?1(161 ogl SJLEré@QPncﬁ ng(sl@m gg) paIIadl um(II) (2.1 g

fol’) “was added and a 'sol ution of the
sy & nenti oned | M 3-chl oro-2- fluorobenzyl zi nc
brom de in tetrahydrofuran was added dropw se at 600C
After the conpletion of the dropw se addition, the
m xture VpﬂS stlrrgd with heating at theFsane

t enpeg At Ctiet The reacti o‘?n COH
al | owedoom t en‘peré’f ure, dr, iC
aci d was™&dded nﬂthe m xture was extract@d 3t

nes
with et hyI acet The organic | ayer was wash l\
successi vel y vvit Bgsand saturated brine, and dH ed
over magnesi um sul fate. The organic | ayer was filtered
and the filtrate was concentrated under reduced

pressure, and th aln resi.dqu r Y

silica EEP8H§tgg$d%h ]ﬂ acggina Eéxgﬁe > g
dssbibed Q.ngfnéﬁhénoi(QBO ml) , 28% sodium methoxide methanol
-1-tertbutyl di net hyl silyl oxynet hyl - 2-net hyl propyl

)
scﬁlu1(33>rr:HI1§rlom21 T4uomelonAnd) water| (br 3-Blbxirye ddded, and

4 di,hydro nolin I a
’é qw %éag %r%r\?\.{hebrg%r p%gug b o?{r)nhy%Heﬁf\/R( é%é%tlon
éﬁf@ﬁ¥ﬂﬂﬁbs(¢hlﬁ§ﬂbd thfudBkeld te., THeOSLBtraEe)was

0.75(9H, s 85(3H,d, J=6.7Hz), 1.18(
nqqgtrapegépgdprtredgsqd:pggsgy:g -45[0 gpﬁrb§%00 qg)gyngadded

%j%ffﬁfgﬁh %nd9§ﬁ4é%g§1ﬁ%ﬁwF§‘%ashéd?xléh]ﬁg§§ﬁe'WlOO ml) .

Tﬂé*dqdeous7la§e2 056 1&tbidnHied by 3ﬁd1ng24oﬁ¢¢ﬁtra©ed 7

26- (IH m) 8. 39( 1H %@ J=8. 8Hz%,, 63]I§ & with
TR AR TEI A R R T RS R L
é%ﬁ?ﬁféé%¥%te. The organic layer was washed successively with
water and saturated brine, and dried over sodium sulfate. The
solution was filtered and the filtrate was concentrated under
reduced pressure. The obtaihed crude product (35 g, brown oil)
was dissolved in ethyl acetate (49 ml) by heating under reflux,
hexane (30 ml) was added while allowing to cool, and the mixture
was stirred for 18.5 hr. The precipitated solid was collected
by filtration, washed with a mixed solvent of ethyl acetate and
hexane (1:1), and vacuum dried to give a crystal of compound A
(crystal form II) (27 g, yield 82%) as a white solid.
m.p. 153.7-153.9°C
Y NMR (DMSO-dg 300MHz) (§) ppm: 0.72 (3H, d, J=6.5Hz), 1.16 (3H,
d, J=6.5Hz), 2.30-2.50 (1H, m), 3.70-3.90 (1H, m), 3.90-4.00 (1H,
m), 4.03 (3H, s), 4.12 (2H,s), 4.80-4.90 (1H, m), 5.19 (1H, t),
7.19-7.25 (2H, m), 7.46-7.51 (2H, m), 8.04(lH, s), 8.88 (1H, s),
15.44 (1H, s)
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di ssolved in nmethanol (280 m) , 28% sodi um net hoxi de
nmet hanol solution (151 m, 742 mmol) and water (4.3

woregosmeses added, and the m xture was heat ed unPB&r/JP2005/009604

reflux for 20 hr. The reaction mxture was filtered
MshriB§gh celtt®48 The filtrate was concentrated under
ARG 80 oPr BESHE S 1 ML L9498l FoWRST AAdEAHD dobBound A
festoaue,—and thne T Xture mﬂb washed W th—hexane (Tul
B¥ajnpleThelagpesdisctisyeofvasyathdi foou by efidieg compound A
concentrated hydrochloric acid (65 m) , and the

e was extracted with ethyl acetate. The organic
| ayer was washed successively with water and saturated
brine, and dried over sodiumsulfate. The solution was
filtereoe a0RHt he filtraté @hcent rat ed under
reducefl pressure T obt d crude product (35 g ,
br owfi "o1T )Fwas di ssol vedFin etFnyI acetate (49 m) by
heati ng under reflux, hexane (30 m) was added while
allowing to cool, and the m xture was stirred for 18.5
hr. Tie 4Dégilpprabernzeis iariths 08| Pecfad Byol) was dissolved
filtrati shed_with a. S en
oo e anat R et e, 800oRul b tnd dy Y supgipinide
1r4>28tgal 60t REMPOwAs a‘lﬂc{éiiw pbrieensl| 4} Rl Mpre yhendseC.
82/() as a white solid, mp. 153. 7-153. 9C 1H NWMR
Z(ﬂmmt@@ gemmm@)o%mhe @dpatigp, ghe mixtuyg yras)sigrred at

1i(yH?%H S,amf_ §8mie %%%J‘f?_lzfog%p 62h§:0 (EHFS%ggts.&? Zl%%éﬁ% (MBE' poured

{r2id Ske 4a88r4(88. (24«)0 m) ,, tﬁeﬁQs(ati:rlrated aquedl® Zogsum

(2H, m) , 7.46-7.51 (2H, m 04( 1H, 325(’ 8. 88

i ite FolutboRAwEF | CLeOBINBnéE@)? mi UG GV APrEes

;Ei%%%ﬁ&b%@fogg %S&g@ édﬁ'@Jﬂedpkyt?@lﬁ?&%ﬁ%ﬂ“ngshed with
a e Z2-1. uctlono crystal form [T of

g uRthdAvatapm 1d2ied -1 fdiwer alredzoccysitats ((11018 @), The

633 Mol ) was dj ssolved in_concentrated sulfuric.aci

qnﬂﬁ?IﬁrVStaéﬁdORF?Bﬂ%%UEE{qﬁﬁns&Qe manner were comblne% (total
amount 568 g), and recrystallized from 50% aqueous ethanol (2600

ml) to give 2,4-difluoro-5-iodobenzoic acid (388 g, yield 68%)
as a white solid. '

'H NMR (CDC13 300MHz) (o) ppm; 6.94 (1H, dd, J=10.3, 10.3Hz), 8.46
(lH, d, J=7.5Hz)

- Step 2

The compound (200 g, 704 mmol) obtained in Step 1 was
dissolved in toluene (1000 ml), thionyl chloride (103 ml, 408
mmol) and dimethylformamide (catalytic amount) were added, and
the mixture was heated under reflux for 2 hr. The insoluble
material was filtered off, and the filtrate was concentrated

under reduced pressure and azeotroped with toluene. The residue
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(142 g , 601 nol) was added by portions at not nore
than 5C. After the conpletion of the addition, the

worzoosnrsosvas stirred at the sanme tenperature fRCT/BP2005/009604
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The reaction mxture was poured [nfo ice wat 3
WA OLigsplyethdh E%‘E{ﬁfﬁ{dé?ﬂ’%&&éé‘od§8éo‘ajrhm $ {%0(&%%1011 was
Sy 1500 W@geaggeg’séﬂﬂkﬂa%eogléEH e yas-SfhdtiBd.amtR@acrylate
preC|p|tgte solid was collected by filtration, washed
g(/sulnsﬂg gv)la;7§5, mﬁnﬁ) vagd:utmiehﬁherdam@ngi Vvel8rbe 845y smmwlld in '
g .. The crude crystals.obtaiped in t
TRimeby IR uTed rIE ik orRt et BeEe gy Fegigd under
L 8ahXS Rl BZgd f oM SQ%AGUR0HS xehibanphs (0Q8kdd ot @ool to
glve 2,4-difluoro-5-iodobenzoic acid (388 g , yield
ﬁ?ﬁngfﬂpaggmhre aod i i 1 tegedVRaADERe 3£ 3bOMEY Was copgrntrated
: , L, J=10 3, .3Hz .46, (! =7
B} ZPHECBORPBURY T 2000 FaR0nbl ) by ATl FEsTaee (00
mt)eRrekeasiadiis e8! ¥etow pdraliHaneihd000ThE ) oxgdrionyyer was
chloride (103 m, 408 mml) and di net hyl f or pam de
vg}aﬂt@d)ﬂllicﬁeaﬁ@Uﬁly witle sedda@tegdnaappensi serun Bysirogen
eat ed .un reflux for 2 . The_ips teri al
QH%tFeﬁgéoo?§!'a%%F?4u§4@q Eét8h§a§£g§%%%%?ﬁg?g" and

ey Fedueedipnessuf£rand Tezeokyaped LYaydr twlwefidtered, and
The residuewas dissolved in tetrahydrofuran (500 ni

the Siddnateorafasoneridralishwnsert §equset T we o give a
et hyl 3, 3-di | am T tes R4 Tyagsol nd_
??QQ%JBﬁO &F%g?%?§88ﬂlgpgﬁsxhﬁbll%%%éfgt?a %%?ofuféﬁg :

4 HRO-HY Demi neBdryhec nhxidirechyds elseatreds uaderowrefdaldidh.or

3 hr. The reaction m xture was allowed to cool to room

ature and filtered and the filtrate was
concentrated under reduced pressure. Water (500 m)

and ethyl acetate (800 m) werg added to allow
partifiqnifgcoEPe Organi c | axg RS,Evvashed
succesyi Vel § wi t h -satumat ed ueus sodi um hydr ogen

carboFiat2 K280 m) , waterF (208 m ) and saturated
brine, and \f$ﬁ
OH

The crude product (273 g) obtained in Step 2 was dissolved
in tetrahydrofuran (650 ml),.(S)—(+)—valinol (73 g, 708 mmol)
was added, and the mixture was stirred at room temperature for 2
hr. The reaction mixture was concentrated under reduced ‘
pressure and the residue was dissolved in dimethylformamide (800
ml). Potassium carbonate (195 g 1.41 mol) was added, and the
mixture was stirred with heating at 70°C for 2.5 hr. The
reaction mixture was allowed to cool to room temperature, added
to water (2000 ml) and the mixture was stirred. The
precipitated solid was collected by filtration. The obtained
solid was subject to slurry washing successively with water and
30% aqueous ethanol (650 ml) and vacuum dried to give a crude
product (217 g). The obtained crude product (217 g) was subject

to slurry washing with a mixed solvent of ethyl acetate (650 ml)
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dri ed over sodium sulfate. The organic |ayer was
filtered, and the filtrate was concentrated under

WO eddsaexdopr essure to give a crude product (273PQr/P2065/009604
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2- (2 ,4-difluoro-5-jqdob 1) -3 ,
af Pami ASAGRY) [ e PEoeiR | bafE, relug o Flgp mixture was

.Gl St 3 . [ i B3 -
lighpol Sgulb et Wit (21 schypiotame gove

£1otro-1vdl(Bnol -1 7@ arymetbd IrRoing thudpnepiel), —Gmiddond —oxo-1, 4~

m xture was_stirred at ragmtenperature for 2 . The., o
oo oAt ir o e Roataan PEtBaeahb et S.cAp7 o Field 66%
gf&%s&i"v% aBRdgibg spsidue was edbssnhvedlid.

I met hyl formamde (800 ml) . Potassium carbonate (195
g EMRIDMBOYdES 0dHded (Sarebn hed i3S e dwad=8t PHERd 1.10 (3H, d,

L 52 00556 PSS e o TSR B

efMéeraturé, a to

YWeger1 i, 2809 , mh) 2@ngei hey mpdunazyas4ste (1efd.bihe 5.12 (1H, t,
precipitated solid was collected by filtration. The
Bt PHred 8ePPdlhasd s ubjleotl iz rslsuﬁgy(@\ﬁsh‘ilngjﬂ-mz) , 8.68(1H,
successively with water and 30% aqueous et hanol (650

) and vacuumdried to give a crude product (217 g )
Ms (B¥r)obtai ned crude product (217 g ) was subject to
slurry washing with a m xed solvent of ethyl acetate
3880 41 ) and hexane (440 ml) with heating under refl ux.
The m xture was filtered, and the remaining solid was
vacuumdrigd to give 7- fl uoro-1-4 ((S)

-1 -hydro tbojkt 2- met hyl pr opy 6o pel0- 4- oxo-1 , 4-
di hydrmi ne- 3-carboxyl i ci df et’'hyl ester (207 ¢
, yiel 65 (relative to Step ) as a pal e-brown

)
solid. 1AYKMR(DMSO- d 6 300MHz) ‘6rd’)\ ppm 0.72(3H, d ,
J=6.6Hz), '1.Q0) (3H, d , J=6.6Hz), QTBDMS (3H, t ,
J=7.0Hz), 2.27 (IH, br) , 3.77 (IH br) , 3.86(1H, br)

14 orBYS derisppd, (450 4 Tyl abtaipttgn ($tkp '3 was

dids S 18 B8mbtHy 1 Bodnd(dRS! 0250 ME)448midazole (27 g, 397
mmol) and tert-butyldimethylsilyl chloride (58 g, 385 mmol) were
added, and the mixture was stirred overnight at room temperature.
Water (900 ml) was added to fhe reaction mixture, and the
mixture was extracted with ethyl acetate (680 ml). The organic
layer was washed successively with water (450 ml, 3 times) and
saturated brine (200 ml), and dried over sodium sulfate. The
organic layer was filtered, and the filtrate was concentrated
under reduced pressure to give a crude product (192 g) of 1-
((S) -1l-tert-butyldimethylsilyloxymethyl-2-methylpropyl)—7-
fluoro—6—-iodo—4-oxo-1,4-dihydroquinoline—-3~carboxylic acid ethyl
ester as a pale-yellow amorphous form.

Step 5
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Step 4 The compound (150 g , 335 mmol ) obtained in
Step 3 was 15 dissolved in dinethylformmde (450 m)

WO 2005i1d#evl e (27 g , 397 mmol ) and PCT/JP2005/009604

tert-butyldinethylsilyl chloride (58 g, 385 nmol)
wer e added, and the m xture was stirred overnight at

room' tenpe&r e. Water (900 M) was ®&d to the
reactid XY gtand_Lh.amf x?&%ed W th
ethyl g ne (680 m) . The or E kayer was

washed su sively wwth water (450 3 tines) and

saturated brigmpus200 M) , and dried oveprgpmgli um

sul fate. The organic |ayer was filtered, and the

filtrate was concentrated under reduced pressure to

gi ve &her wohedpr pdaduct 16063 9) ebtainedsin Step 4 was dissolved

(o ALY b IRt YL P! 00aTeLANL: 22 0Bl P ik,

a iR dHRAHEBObhE Gt GATIRAXYIT) C (2CT dgpthyd resdlor aasl a
pal e-yel | ow anor phous form Step 5The crude_ product . ,
{rii@ny lphobphined (1. St dp 84mred) dvese| ¥@ded. n To this mixture

tet f 160 ‘
"&P?%r@%%ir %(5%@2? 8" pA olka%in%%wl‘ﬁg??ﬁ (%]7%7%?91%_5,952%0%01) of 1M
Andh 1igric-2r¥h DBesPEhAE] £iinc HomiBe8inmoé) rajeydrafiten obtained

To this m xture was added dropwi se at 60 C a solutio
f qh§75amp,mgmgeﬁn@$)lQﬁqumple 1, Step 5 and, after the

3-chl qr.o-2-f.l ugro [ rom.de.q . . .d
?oé?ﬁqaerail&?jo? ar gﬁe o%?%ie%é |r'£l%1r?icl ttﬁgh g aﬁge %ﬁﬁgﬁr%swa}s Jrirre
e e tingSkepthe agse afdngrertthereofipkedi orhof tThe reaction

dr opwi se addition, the mxture was stirred with. . tat
IWEE iR VA BRECUBRELR ePRRY dtUFE RO SBPSTRFIE G SThY - acetate

119N X g Y& e | owed & 0.1608b1htPoh OMO0 ml
[%ﬁ‘:@p@lt&?& Eg?hﬁiﬁﬁg%lg% aC?le ((SCI4(‘—51 r%i) and 1%% gg)ueghs) nere

&dded C aaei dheohiiktone (W il tewede thatdedh Gablithe and the
m xture was filtered through Celite, and the fiItratde

GhSCIRER Ao Red T FRENS garits IO4Per ad“HEENEE "ache
SR L, (10000 resatet s
kPdogdn) cardodate (400 ml) and saturated brine (200 ml), and
dried over sodium sulfate. The organic layer was filtered, and
the filtrate was concentrated under reduced pressure to give a
crude product (186 g) of 1-((S)-l-tert-
butyldimethylsilyloxymethyl—z—methylpropyl)—6—(3—chloro—2—
fluorobenzyl)—7—fluoro—4—oxo—l,4—dihydroquinoline—3—carboxylic
acid ethyl ester as a brown oil.

Step 6

c! ] i CO,Et G'MC‘&H
— U

T

\WN OTBDMS

The crude product (193 g) obtained in- Step 5 was dissolved

in isopropanol (650 ml), 1N aqueous sodium hydroxide solution
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dried over sodiumsulfate. The organic |ayer was
filtered, and the filtrate was concentrated under
w0 eaaexdopr essure t o give a crude product (18BC1?;J1)200E‘/009604
-1- tertbutyl di net hyl si | yI

1- ﬁé (S) oXy
(2B 1T e s e ot 1% Gt dsy R popted under
reLfg.{J% X? th s 4@$@a@%ﬁbﬂ%i§@u% Cv?e[@%?ﬂ.\ﬂ.'dw%daﬂ‘z'bdcool to

er as a brown oi St ep 6 The crude product
x(ob&?:tgmﬂ;eﬁbtxmm,echnd fiStrepe8 wazowilsstalMige.i Ahe filtrate was

| (650 m
acaPRER B ZROHOARS RSO CRES ORI LD (et FELFae

5 m%scuﬁ}g%sg upder.d ef lipe beec2phtatddesdBar aen dsilituted by
was all owed fo cool to roomtenperature, and filtered

filraaghofe! amcﬂe vahe idrtiegt Sonasvacs defudsl RPPdGH 1§32 9) as

concentra chloric a id_a

aRlesyel Sfﬂ‘é Elcq?’plt & & él ei Hrags Col%ﬂ@%llf{?%l ¥3S the same

rJéMﬂe'rt fatk Oeem@m’ed/ aeuHR106ednt 0143 Ve) A arspdmdecoducbutyl
as a pale-yellow solid. The crude products

a(mi‘taltaed‘lBﬂ mhe ardrsuRieedr tReBEUEBWDS R i idith heating

0 R et AR FOF St Uiy SO APAB O LR Nt (g Cder o Co0b 0

S5 l@émbe'i:a%ubé arld) €F SIUSRRIFS bl vasuahldmmﬂttm cisle 6o (3—
roomtenperature and filtered and vacuumdried t gl %e
cexlo(m 2¢clilopsopenzy Wor tfdmepoy 11 {f) THohw rfxyc‘(eé?’y
droxymet iyl - 2-, t)flpar QX9:-
me4t %gﬁl %O }I{Cr)le :EQPCJ;' El:.}lg%il. 5 éarl?ox%léhcd acid (99 g,

fe%d WQLat(h:éEath§t1ﬁc§) sate)p )3)as a& grgyagod;cpl:h.d 1H
MR(DVBO-d 6 400MVHz d)) pm 0,71 (3H, .d 5S
15 'H WYR(BMEOTHs 499¥Hz PR O-f1 5&51 by 13 (38,

LH, br 25 (12H, 4 b
?1»3—“7%45&2 *294 £) (f% 50ﬁ’?’ 233377?411{ btf, (é F§24 7(%}15 (b,i)164 2°

@y, ,s)7, 4487{1H520%) H,5m§ (1HS 24- 8-2841(12H Tm19-7.@3d4H, m),
{145 2 2 18- 00 (LH, g5, s MEGFSH) - 54280281 Bu/ m), 9.00 (18,
s), 15.00 (1H, s)

20 MS(ESI): M+ 436

Step 7

F 0 F 0
Cl COH cl y COH
o — Oy
[

" i

The compound (99 g, 227 mmmol) obtained in Step 6 was
25 dissolved in methanol (530 ml), 28% sodium methoxide methanol
solution (465 ml, 2.28 mol) was added, and the mixture was
heated under reflux for 20 hr. The reaction mixture was allowed
to cool to room temperature and filtered through Celite. The
filtrate was concentrated under reduced pressure. The residue

30 was acidified by adding water (200 ml) and concentrated
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The conpound (99 g , 227 nmmol) obtained in Step 6 was
di ssolved in nethanol (530 m) , 28% sodi um net hoxi de

woreaohamshs sol ution (465 m, 2.28 nol) was adderCT/aredo5/009604

the m xture was heat ed under refl ux fq£ 20 . hr h H fat
hwder@f:héﬁrhvxm% (Aé?so A1) oneddt BXEBRETS ethyl acetate

'Bpei tur é‘”c?roé rl%Sr ghgqg ORa Shd 161 cENGrifthl Lhake (200
s co cen ate uce pressure. The residue
MBS agddotied cbxyezachbdlgm/vauéfa(:éoo The reiuture was filtered,
concentrat edhydrochloric acid and, extracted

aack fihet iyl EER? A1 (%G%tfate%*h\én%?@afn%delfieaﬂygfeaggre to give
W(;%glﬁum é%?@cw gvaher @20 Bt h ine@NErilld @Rk (108 g) was

at e e mxture was filtered, and the
diidstonate m631sobmmymrananat@ndéBOr@th@%ﬁhnhﬁﬁiﬂﬂg gpd the

glve a crude rod (108 The obt e r
HF3YEEt WRE0RT grﬁe §Hﬁ€&& Png?s%%ﬁ€¢$ ée g? The
t Ly d &il(ietc*&%dnb t EE B vRSi i, raned um dried
éﬁ%ﬁigngtggn%%f?% cool for 24 hriir The préélpltategacu

1golgitrewasmpoith@ch et byg f iviedst 6BK) and? vilekikims@liled t ghe
Gl d A(71 9., vield 699
g V%cr%%é{rtg%("}??ség{%lrb%q g]r%gcgl Isla{n/()emgf}ﬁ%: %%e:rc%%lﬁed (total

Sihitheds( 95” ad i SO 233 iGobuiydi ssetaes {4v0 &dbuibyl heating
acetate (470 by heating under reflux, and th

undemre flas , sand rekk GWerIghivaph PLa T 5e¢ owwlt%ﬁc gble
aalplldb rect ﬁ: tal g 'glll R/J}Nacsip(‘:ioclalt%&t SQ%PJ ‘Béé tc!cgltle@:bed by
i 0

st al

ifﬂfﬁf.‘c%ltﬁ'onf oe&ml Yachdh Gagied e:lod 038% aaSrgsm teef smimpgund A
THNMR ( DMBO- d6 300MHz) (d) ppnt. 0. 7

feseyBlad) form1BI) 3K20& 9, w@lﬂ@)so)zasgazwlsjetilwl%ﬂ) ,

?‘K&%siggféﬁy BG@IHZ) Sgﬁoﬁ’é’%o e ‘m),d 5‘51%35@%')* 3,16 (3H,

d, 7J=’Ie9-5'ﬁz35 0280-m. 50, (THAG)7, 5317((23 9% )(1H, 8mo)4 (%w-p ~4.00 (1H,
s ), 888 (IH s)

15. 44 (I H, 3
Al E0aiE 555, 8 Bl oot S )skabOr 6t 1) o e (15, ©),
£Lorpoung A(zﬁt,ef?l)} 7.46-7.51 (2H, m), 8.04 (lH, s), 8.88 (1H, s),

15.44 (1H, s)
MS (ESI) : M+ 448
Example 2-2: Production of crystal form II of the compound A

Step 1

0
Br CO,H Br j@\)‘\[coza
o — |
F F F F N
e
OH

5-Bromo—2,4-difluorobenzoic acid (82.7 kg, 349 mol) was
dissolved in toluene (420 L), thionyl chloride (62.3 kg, 523
mol) and dimethylformamide (catalytic amount) were added, and
the mixture was stirred at 70°C for 6 hr. The reaction mixture
was allowed to cool to room temperature, concentrated under

reduced pressure, and azeotroped again with toluene (420 L).
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5-Bronp- 2 r4-difluorobenzoic acid (82.7 kg, 349 nol)
was di ssolved in toluene (420 L ) , thionyl chloride
W@ 85313508 523 nol ) and di net hyl f or mam de ( cat BCTIR2005/009604

anmount) were added, and the m xture ti d at _
TrEOCeRarus Wirs CRSAINECE LnTRIIEEF e (4Alh LI UG pglution was

meeol k) BgoﬁaggétﬁyﬂfEﬁhﬁ& onCQEC§95¥Pt§g&%ﬁ§%ﬁm§%@ﬁ%ﬁ6acrylate

pressure; "and azeotroped again with tol uene (420
(5Bh@ kgsi 88e meb) dirssaliiespirnpybetleybaniro (59). 6, kghi §23 mol)
solution was_added dr op%g se.tgua sol ution of, et.

ing TQILHEPRY (AT nlac r3Ahtd S B3> k5, 384 T z‘fr%%w ndating at
5 7?%989€£§)M lﬂ.gylﬂ@ REakPPof KtiPa3 Wi h1iBwkal 46N€ool to room

, and the m xture was stirred with heating at
tERErhanra]l K8) - Fhe-vaddaoilon 3fi- Rt kge IS eglowes ggdded, and

cool to roomtenperat S) - -val i .
S sy eaoTs RS, rbSh 1ebpbeatlbl s 038,000 woven
{z%mﬂ)e%%f ghyts fOrinke TdictioWahektA20td 31 was paddedioning,

o the reaction mxture to allow partitioning, and the
anrdy aibiec ofrgypi cwhay st gtesd vasbeds speepgsiwely Mith 1N

hydrochl ori c_aci d L .. .tw
10 }E)%% 86%%88?%#%%%695& lg\gr) ggﬁgiﬁ %W(a &%0 (Lﬂ’z,ot%’& )gé:r)ue’ous
Y8 i8hn :48@okeh 88ELIARDT (250 (75@uhcy) , Witeewx(428cE) and 10%

was concent rat ed under reduced pressure and azeotro%ed
i dtrie di2%6t BY | f oFhenexferqeRyas Fopsegiyated under reduced.

concentrati.on_resjdue; (3 . ining: a.c .

SR GrooaPachrin D by HMEESr SRRaR T D [ gfe 9ive @

condu@e Rt Bukidue MEI3Y IIpr epyitadhhyyaai cojdagmdduct of 2-
15 acid ethyl ester. Step 2 To a sol utio 330 L f the

(:5-th@gg>ré’d dceisbrareleriqy Brey U(S) ﬁlagﬁéf W@%ﬁ*ﬁ&ﬁ% e

e 3 JD. . e 105 k

R G e

& exrature for 23 hr. To the reaction mxture were

a%gea di met hyl formam de (330 L ) , and then water (170

L ) and, af_t@r stirring for 2 hr, er (170 L ) was
added glr opwiJgeco Ee preci pitat Lid coges col | ected
byflltronl 2 —_— I

F

F F "NH

N
gt T

To a solution (330 L) of the crude product obtained in

20 gtep 1 in dimethylformamide was added 1,8-
diazabicyclo[5.4.0]undecane (105 kg, 349 mol) and the mixture
was stirred at room temperature for 23 hr. To the reaction
mixture were added dimethylformamide (330 L), and then water
(170 L) and, after stirring for 2 hr, water (170 L) was added

25 dropwise. The precipitated solid was collected by filtration
and washed with dimethylformamide (170 L)-water (170 L) mixture,
and then with ethanol (460 L)-water (200 L) mixed solution. The
obtained solid was vacuum dried, suspended in an ethyl acetate
(330 L) — n-heptane (330 L) mixture and subject to slurry

30 washing. The suspension was filtered, and the remaining solid
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and washed with dinethylformamde (170 L )-water (170
L) mxture, and then with ethanol (460 L )-water (200

wa@2005/135e8l sol uti on. The obtai ned solid was vapCI/aR2005/009604

10

15

20

25

dri ed, ded in t hyl t 330 -
S SRS o S Dot B0 b
ARy FLS, P OB e FLLiScof o diinodine-3-

BrrboagDi é- htidrechyl (gsBer- 1102 kg, yield 73%) as a yellow

hydr oxynet hyl - 2- met hyl prop

| 1) -4-0xo0-| _
AT ROEBau Fole ooy Bk FPRERaTer dinie sgpdyalent to
ﬂh%oétﬁﬂga¥&eﬁﬁoéﬁéé S theY BbinB¥uMl i B¢ 18U GerBdirhance liquid

conmpound was confirnmed to be equivalent to the

StramdabdrppbduciPie?) tédrelysipound by hi gh performance

| i qui_d chromat ography (HPLC) anal ysis. Step 3 The

nd (45.0 kg, 112 nol) obtained in Step 2 and
i mdazole (9.95 kg, 146 nol) were suspended in tol uene
(180 L), a golution of tert-butyldjnethylsilyl
chl orgde _$okke. 118 nmol) gn soluepgeedd L ) was
added a 00 ,” and +he—m xt ur sfstirred at the
sanme tEEnperMture for 3 hr. THUEheN (230 L ) was added
to the r ‘Hon m xture, and waskethsuccessively with
water (450 LOH tw ce) and 20% bri'neo(Bp®® L ) . The
extract was concentrated under reduced pressure and :
azeotroped with te h f ur. 0 : o]
conce eaﬁog‘ﬁo}neléi &%g({% tij)@qén%git; aloir?;c%éﬁgdc%ﬂugse&p 2 and
PRIt 0f(969bBr RP-146 ({I)) were suspended in toluene (180 L),

-1-tertbutyl di met hyl silyloxymethyl - 2-methylp yi
a Blutionoof- @ﬁstfbgwl%ﬂimﬁréw&a&ﬁm‘;l Chioside {;@%ﬁ ?’Y? 118

d et hyl . f hQey was
1) 15 t%%}lgfl%glrj%%ﬁ])g&’a% (RApRALR! 58 Ofarfy $RlUil QBupé

or o- Zl nC romde in
4 €ty droftheanméntenperatvreoden 8t heam Teluengodddr L) was

18.8 kg, 287 nol) was, suspended in tetrahydrofuran .
{5, 26 ‘ches enchl oF GREEH Ao a7 0G5S, BOrHAiNaly with
added at5,6Q0C, i anf 1he JhxXsieenqasptifredrid dfiGact was

sanme tenperature for 30 mn. Trinethylsilyl chloride
¢&bfergrated under reduced pressure and azeotroped with

tetrahydrofuran (320 L) to give a concentration residue (390 L)
containing a crude product of 6-bromo—1-( (S)-1-tert-
butyldimethylsilyloxymethyl—2—methylpropyl)—7—fluoro—4—oxo—1,4—
dihydroquinoline-3—-carboxylic acid ethyl ester.

Step 4

0 F 0
| |
\T OTBDMS .\r OH

(Preparation of a solution of 3-chloro—2-fluorobenzylzinc

bromide in tetrahydrofuran)
Under a nitrogen stream, zinc powder (18.8 kg, 287 mol)

was suspended in tetrahydrofuran (130 L), 1,2-dibromoethane (470

30



10

15

20

25

30

3.10 nol) was added to this suspension at room
tenperature, and the m xture was stirred with heating

wo 2005308508 n. A sol ution of 3-chl oro-2-fl uor obePyiP2005/009604

e -GUqBE L GRS BOEVC aritd ST RE g Stiired at

i 1A AenpARCeheL For30 TG I eMBlificRty2baey Weghloride (560 g,

tered o to give a solution of
B-10h ol 9- Ra | addad eny Whdisnsubpensileniat room temperature, and
tetrahydrofuran. This was. used _in the t_omain_step. ..
qpﬁhpﬁ §E)W%ﬁd%Fl%F§ﬂt o egF}ggn$o¥P$ min. A S%Rutlon of
{dihengybl denaestons)divpakdiadi yst D kg, 9 kegnol3. 36
ng%hs and tri phenyl phosphi néL (1.77 kg,é6. 72 m)ol) wer e
i tashlyded fiinat el § ahyldnefsueddeg1dgopwise afhPCheand the mixture

m Xt ur.e s stifr at .roomt erature for .1 h .

V&5 L?ttilﬁ_ﬁ\é%:%@ﬁ %&jce%'ort I?iePlEr udghn%r%e%acjtn%ggt azil%gd%?ﬁAflltered
oReR 3 gilel 8t S8y & RN MBS cRdged- 2+ Db ssbeaaizledm: bromide
tenperature and washed wth tetrahydrofuran (45 L )

iR szrﬁunam&p;ilanaug, WEH wals) uspdt he BRRVRR e MdidhEdePM
- chl or o- 2- uor obenzyl zi nc brom de in
lr“aﬁff&Pifuran prepared in advance was added dropw se

at roqfdeanRenatkbgen agerddde, M xture was stirred with
heating at 55C for 5 hr. The reaction m xture was

wtioifidensydsseneectenmdidrddrditnd0) t b udhdq230 3 Jol) and

and . 25%. aque ' hl oki,d | Yt ;
I AR ERH R T L 2o B P MO POt ed i
fddAdrgidrofurbhe (DBXtLY £ aves ther hii kitone dvad het orgghiac room
| ayer was washed successively wth %5%

eamRmanTen FOFT deBol W iHYSH 1390 "L ey T grype) product
%ﬁ%ﬁqggfg%.%Qg%ggbf%dgé%%ﬂhj&?&?ﬁ%@hewgg39déed é%dﬂﬂﬂ%?)at room

bri ne . The extract was concentrate
temiRsrateduc addpwasked enitth dieteahydroferpnodietl)(80 A splution

ot L) ok LR T s o S
£y A9k hRep Bam 8D OXY 1t radkdraguda Rl S¥p&idd in advance
was added dropwise at room temperature, and the mixture was
stirred with heating at 55°C for 5 hr. The reaction mixture was
allowed to cool to room température, toluene (230 L) and 25%
aqueous ammonium chloride solution (230 L) were added and the
mixture was stirred. After filtration, the mixture was
partitioned. The organic layer was washed successively with 25%
aqueous ammonium chloride solution (230 L), water (230 L), 5%
aqueous sodium hydrogen carbonate (230 L, 3 times) and 10% brine
(230 L). The extract was concentrated under reduced pressure to
give a crude product (80 L) of 6-(3—-chloro-2-fluorobenzyl)-7—
fluoro-1-( (S) -1-hydroxymethyl-2-methylpropyl) -4—oxo-1, 4~
dihydroquinoline-3-carboxylic acid as a brown oil.
Step 5

The crude product (80 L) obtained in Step 4 was dissolved

in isopropanol (180 L), 1N aqueous sodium hydroxide solution
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Step 5 The crude product (80 L ) obtained in Step 4
was di ssolved in isopropanol (180 L ) , IN aqueous

W@ oasamshs/dr oxi de sol ution(180 L , 180 nDI) WaBC H PO eE/009604

and the m xture was stjirred with heati g} SO%C for, 9,

(B0 et H9RIERIE AR RRT5 REY HHS Tt Trred with

%%‘ﬁ‘lpo?t MU §hRrM XA &858 Halrbbad (at SVHQW was added to
ure for 30 mn, filtered through cellul ose

1?@Mdeafandnzgﬂwmugh!yimﬁsmeatuﬁehW@m $E@mﬁ@b@ﬁowoem5 L
- wat er \ e,
F?“!ﬁ’@ﬁ?&H’éegé%’@L{a fﬂ%ﬁf JaaEaos bt aiech v Higes ngovder and

Bl ﬁ&%ﬂ&éﬂ%d thieHYi24 UsBpWesapal t (45 q:r)edr wElter (45 L)
aqueous ayer was washed again wth n-heptane (230

L
mle;erelydrﬁehéIor (IB&did amsnthepnme nt#30 dnd W?éteh?‘ﬂded) to the

Bt OB 50 b LB IPELAD P iR B,

RaThb| QB dr Jae i Ha %glaaylemmslquhes UESEs 3i) vel ¥N
wth 10% run@nézso L), twice with 8.5% aqueous sodi um
dnriardokat E4Y 230 1480) moly and MERbE rﬂsmrepé(&. Hetone

(0, haPRSe e 10, a2 8 ey gesneing, e

il RS WMk B ﬁ)@fﬂﬂﬂﬂar(ébﬁo IThke orgaﬁlcemgﬂame weess vetsheded
at 1000C for 1.5 hr, allowed to cool to ropo

Wﬁ&t\’&ﬂ-ﬁ whh sty g eor(230nF) - THEL¢F é’&*r%]} tSatodq aqueous
011ua1 RIS S{f%éfﬁ?lﬁé/tfé 2t3roa‘i;2 onpa ﬂ%&l&h@ﬂﬁ%d acid (230

ol Uéne (45 L") and vacuum dri ed
I{)? é?idi\/ iela%eg( 328t Dy 0- 2ehef lexarabeneys ) cofedntnairagl tnder
-1 - hydr oxynet hyl - 2- net hyl propyl ], -4- oxo-1,
ZRCiRg PBREPHBE | s itk FAm8E l?ﬁz?%l‘keg}e yi2d0q ) - The

B ﬁdu%sw sp§£ r¥§&|wlf(fd°tdfo;hi S5 GONPQUNEWARS to cool to room

con e equivalent to the standard product by

ﬁﬁmﬁéﬁmtakysaﬁd §k£¢méﬁ'mu1‘60@pounmh€39r€c¥@pt&§£da&%&l was
obtained in Ste

di
SO PR S GdPUE HOEFERL G AL IR0 PCEBT IR ORe {74 5 rogg5a wich
P 'S 483066 d5 15 OPYE-HEn Qﬁrﬂe@ogo g@0d the3-chloro-2-

fluorobenzyl)—7—fluoro—1—[(S)—1—hydroxymethyl—Z—methylpropyl]—4—
oxo-1,4-dihydroquinoline-3-carboxylic acid (42.5 kg, yield 87%)
as a pale-yellow solid. Thié compound was confirmed to be
equivalent to the standard product by HPLC analysis.

Step 6

F O Nl 0 N

™, A*

The compound (39.2 kg, 89.9 mol) obtained in Step 5 was
dissolved in methanol (240 L), 28% sodium methoxide methanol
solution (173 kg, 899 mol) was added dropwise at 10°C, and the
mixture was stirred with heating at 70°C for 21 hr. Activated

carbon (3.9 kg) was added to the reaction mixture. The mixture

32



10

15

20

25

30

m xture was stirred with heating at 700C for 21 hr
Activated carbon (3.9 kg) was added to the reaction

WOorRoos13808 The mi xturewas stirred at room t enpePEl/ur2005/009604

for 1 hr, filtered through cellul ose powdler an

WBSOFGUEEEY FasrRan WerReratRaR of o 8beftlp ) Vﬂ‘%rs? Ehgough
ckeg.’l%;&ggg lde a5, 24484 Egh%{)ewééﬂéé & thieol (80 L).
mxture " Bhcent rated dndér reduced pressure. The
Wagsirdyeowag, avéat mayled whwi eddedlt to i Soprivpamelte( 209 the

120 L ) . To the residue were added. 15% brine (% 0 L g.
TEHFUES| WaReCPRTRN T Ategn gndsft BPINEEE RIRPSW e mi E?u}-’% idue

wads anH:irL}})Q@eg%jhc@%icl‘:‘hgﬁgbﬁ%gg%ﬁcil WesioMashe@o ). To the

successively w 20% bri ne , 3 times) , 0.5N
%ﬁgehherz Caﬁ’/éf (20Gring d300alhiard swdiugnecHREP| && and,

g) .an obrine (200 L . _The. organi ¢,
e ERELRY und¥t 5?dW6Fé§§ﬁF%tﬁzn a2e§?$%égéaﬂ@8 layer
Wit Boehbyl sAcel M & 130G ikh) 20%Ebbyhe acEi@ie, (B2Qmks) , 0.5N
and water (200 L ) were added to the residue and,
tafdrerchdbicici agid t ({9 Aribit goatadsiparsediwnetlopige (10 kg) and

or.gani,c | s gQncentrated,und d

A Bs b PRGN ST Boae YT At e s Bg By e
TR deBS bdussuBs st shlesrdopidhaathngtiyl tareathtishi(260i L) .
was hot, and thoroughly washed with isobutyl_ acetate

E(A‘CZQ/ng)ce.taAeséiéZ)O lyars vedeystaPof b} nifere GAdssShSuirte
. was,_added. ta the fil}le t ; e
thsictite Sals "SFPEY i idh” shise i B8 0 R ¥IGgeRe  he
d¥gankhke 18kt Uk s VesnSdri et dMuihBeheat dungeditp333Qrfeonrnd
hr, allowed to cool to roomtenperature and further .

R')&:trga idue was

@téc}fqr;@?eﬁo_twécwwm*e ikutyilt 3ce§2881 (0% col

y filtratio t-ai ls i S '

P S BT A 88, A, NBSr30Rg, Ml cporousiay
wastsialvieh ceopatyll Fodiriest(@0 Lorm Bl je¢@Tykpl (crystal

ield 72% as a white solid. This crystal ,
St i comBRURY A v i) (ESt ﬁéd§?§ﬁaa%empﬁslo]u‘if&teoﬁt 60°C,

atéggn\%{%iﬁ?&%&%{/é&%ﬁé&:é}%ﬁxla{t;ﬁ%ecQQHQUEQm Phtdedr 1.5 hr.
y powder diffraction

ThRA)x taitel yakSstirred with heating at 80°C for 2 hr, allowed to
cool to room temperature and further stirred for 6 hr. The
precipitated solid was colleéted by filtration. The obtained
solid was washed with isobutyl acetate (40 L) and vacuum dried
to give a crystal of compound A (crystal form II) (29.04 kg,
yield 72%) as a white solid. This crystal was confirmed to be
equivalent to the standard product of the crystal (crystal form
II of compound A obtained in Example 2-1) by HPLC and X ray
powder diffraction (XRPD) analysis.

Example 2-3: Production of crystal form IT of the compound A

The crystal form II can be also produced by
crystallization according to the methods described in Examples
2-3-1 to 2-3-26.

Example 2-3-1

The compound A (200 mg) obtained in Example 1 was
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Exanpl e 2-3: Production of crystal formlIl of the
conpound A The crystal formIl can be al so produced by

w@eopstigdshg zat i on according to the net hods descrCharRodx009604

les 2-3-1 to 2-3-26. EX
dmg‘iﬁéé oL ETROT RS v e S Jgeo TRt A 1

mlx Egnggs(g%{@ﬁe&%ﬁ?%Pgahknghyﬂgeéliéﬁﬂﬂﬁ(th%%ol The

ture " was stirre hr whi | | owm ng to cool.
pmlp&eatedtmm sals d:owaectetll byt &l yatfidn ead yacawe dried

vacuumdried to_give cr e
o3 Ve CEB%E%n%P’%E‘ dd o ifﬂa rs%%?#‘ %nﬁ@; Cfg‘émﬁn‘?hp* as a
@q@og 4 (200 ny) obtained in Exanple 1 was

I SSo In butyl acetate (2 ml) with heating under
Exiple. 2=FBe2rri xture was stirred for 17 hr while

allow ng to cool eci,pi oI 1 ed

by fi I¥¥EaCPBROYURY %a&fﬁn“@r) %’ |ave cr%\gﬁpf for%ér%ﬁtsll

o{ﬂs%%l%d Xh%@t %cefateonpomng ﬁlaﬁ e atlince wldrd reflux.
Exanpl e 2- e conmpound A (200 ng) obtained in
mlbcetutev\mss dé sEoteteom 1ﬁehﬁywhg% b@HFPW-mSt dgecppl. The

m) Wllt n aganat Igfg%gg]aij%gcor%if lc%)ég gﬁp%f rre )an\éfa%acuum dried
41%@@1:9%&9 O 001 . (102e mpy, et plélab o) sof |cﬂbmmnd A as a

cql ected by filtration and vacuumdried to give

Wh’Jy-ﬁ dolfidrm |1 (168 ny, yield 84% of conpound A as a

% ﬁ sgl 5d Exanpl e 2-3-4 The conpound A (200 ng)

Exan'pl e 1 was dissolved in ethanol (2 m)

W th heald R@m F&Bdﬁﬂ refiox. mg}rhe;hﬁamedelwasx&nple eld wesy

17 hr while allowing to cool. The pre sI|

diess doteidedreebly } i $39R1TYIn Wn@aéauﬁﬁgr% eatlng under

reflux. Heptane (2 ml) was added dropwise and the mixture was

stirred for 6 hr while allowing to cool. The precipitated solid
was collected by filtration and vacuum dried to give crystal
form II (168 mg, yield 84%) of compound A as a white solid.
Example 2-3-4

The compound A (200 mg) obtained in Example 1 was
dissolved in ethanol (2 ml) ﬁith heating under reflux. The
mixture was stirred for 17 hr while allowing to cool. The
precipitated solid was collected by filtration and vacuum dried
to give crystal form II (56 mg, yield 28%) of compound A as a
white solid.

Example 2-3-5

The compound A (200 mg) obtained in Example 1 was
dissolved in ethyl acetate (2 ml) with heating under reflux.
Heptane (1.6 ml) was added dropwise and the mixture was stirred
for 6 hr while allowing to cool. The precipitated solid was
collected by filtration and vacuum dried to give crystal form II
(166 mg,  -yield 83%) of compound A as a white solid.

Example 2-3-6
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to give crystal formll (56 ng, yield 28% of conmpound
A as a white solid. Exanple 2-3-5 The conmpound A (200

worgdosobtses ned i n Exanple 1 was di ssol ved i n etPgi/JP2005/009604

acetate (2 ni ith heati g f .
m ) mé'%l_egﬁﬂ@ﬁgﬂl\ii\n%p% Qg)aoa:‘ﬂ%gt ﬁg? %Qégrég%akfﬂef 2 glo?
dQ.sg[)l\gF{ileg? ngégrg/‘]? %Eh‘gzlc Q@kondnez HHECi Witated tsali dnder

was C tration and vacuumdried to give
refyskal Heptahé (466 )nmyasyrdiddsdsgpwise @nsbihe Rigsuge was -

white solid, Exanple 2-3-6Th ; :
SAREAPROAOF 6 @(53%?361%1 2 onng EorRasnd ﬁgﬁ%@ceggkﬁated solid
v{% { %@glégggjéébw £ 11 heatiiond aHRdeschgh | diedded afiee( érystal

was a dropwi se and the mxture was stirred for
fodw TEhi(lLe3 ahy pwield G280olbf Theperedilizatedhddei golid.

was col I2e ted by filtration and vacuumdried to give
Eféﬁl&(iil—ﬁgpz]_ : Il (123 ng, yield 62% of conpound A as a
whi t e 18Ql !c@mgxgﬁﬁapixe(ﬁo@ﬂgﬁ%t@@ﬁ@aumﬂ Px4@fl0= My )as

a

obtai ned in nple 1 was di ssolved in 1-propanol (2
dilgsodived hoal rprepaniel (Zefilix withehapking & §1eif|(li=1§d The

for 17 hr while allow it d
Gl o0H BErad By 71 I GRbs ARCUat oy drcad ¢ 57
B8 iruskal shoia wds (Gl 1egteyi by df#68fatfor ecnpbwaduam dried
as a white solid. Exanple 2-3-8 The compound A (200
wry)giotet airyedal nfexanhl (%l figs 37648 ¥R i9f | SHROYEEn Gy 2 2
Vg{z_ ne1) \_ALn.th heating under reflux. The m xture was

JItr_ ( 8t 17 hr while allowing to cool . The
BB IR dtzataeg solid was collected by filtration and
vacuumdried to give crystal formll, (88 '
449 dfhe SPPBOHY AAaéz%a/\M‘ﬁ)t é’%@n&d B0e B Ye 1 s

dissolved in isopropanol (2 ml) with heating under reflux. The

mixture was stirred for 17 hr while allowing to cool. The
precipitated solid was collected by filtration and vacuum dried
to give crystal form II (88 mg, yield 445%) of compound A as a
white solid.

Example 2—-3-9

The compound A (200 mgi obtained in Example 1 was .
dissolved in cumene (2 ml) with heating under reflux. The
mixture was stirred for 17 hr while allowing to cool. The
precipitated solid was collected by filtration and vacuum dried
to give crystal form II (188 mg, yield 94%) of compound A as a
white solid.

Example 2-3-10

The compound A (200 mg) obtained in Example 1 was
dissolved in anisole (2 ml) with heating under reflux. The
mixture was stirred for 17 hr while allowing to cool.  The
precipitated solid was collected by filtration and vacuum dried
to give crystal form II (107 mg, yield 54%) of compound A as a

white solid.
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Exanpl e 2-3-9 The conpound A (200 ng) obtained in

Exanple 1 was dissolved in cunene (2 m) with heating
Wmﬁmﬂmwl ux. Tlhe m xture was stirred for 17 PCT/I¥R0052009604

allowing to cool. The precipitated solid was collected

E??ggﬂ?fgﬁ3T£b and vacuum dried to give crystal formll

W LhahGuidA Sorapoundatngd an Vikdnisoll &
Exanpl'e ZééguTﬁe cgjrrpog{r?g A (62100 ny) obtgél?)ned inaS
deappiedlinescaticrsol (2ehl) nwabhsbeating mndeg wefAue i ngeptane

under refl . Th i Xt ' d f [
(4 T 10t 8 SRR (CE RIS T GEFp P a1 B SUTT d e A Sef s 16+
}}(Dl/ 6&}'1&@ Qii&ﬁiﬁ%%g AIHM diepdahe @i el )Chwst durfchem biided,

/7 ng, yield of conpound A as a white .
sl itheEmarphze M8s Hurlipercokpound Pox b hy) Jbeapregiritated

i n Exanpl e was di.ssal.ved i.n_ac M :
046 HRCuRLISTETT (R HRITARoLoh) Thaeh gy to sive
ArRRWIS.ARdIE hel 1l Higlr § 1688 sUkyred dafpdtndd Mmswhi bite
al'low ng to cool. Heptane (4 nl) was further added,
sandd.he m xture was further stirred for 24 hr. The

reci.pi taged,solid was collected by filtration and

to give crystal formll (134 ny, yield

67% GfheC QIREGBALHdAR 5260 Whj)t ©taRlindd Exafphepls 3k ks
The conpound A (200 ) obtained in Exa e 1
dfissrdivedd Lhnethaaeb| (7 0 1, RORBRET g e b - Beptane

pt.ane (4 LSe. i Xt s
[E%005eb0p Tk oo i ERon At Ll tasiaass 19 b
e piltakedgsebi dovbs cmd greedphyateditsatidmwangollected by

vacuum dried to giv tal f Il 2 '
B o e SLYS] Al (2T L (129 M W 25 g,

yield 65%) of compound A as a white solid.

Example 2-3-13

The compound A (200 mg) obtained in Example 1 was
dissolved in isopropanol (2 ml) with heating under reflux.
Heptane (4 ml) was added dropwise and the mixture was stirred
for 19 hr while allowing to cool. The precipitated solid was
collected by filtration and &acuum dried to give crystal form II
(166 mg, yield 83%) of compound A as a white solid.

Example 2-3-14

The compound A (200 mg) obtained in Example 1 was
dissolved in l-propanol (2 ml) with heating under reflux.
Heptane (4 ml) was added dropwise and the mixture was stirred
for 19 hr while allowing to cool. The precipitated solid was
collected by filtration and vacuum dried to give crystal form II
(158 mg, yield 79%) of compound A as a white solid.

Example 2-3-15

The compound A (200 mg) obtained in Example 1 was
dissolved in isobutanol (2 ml) with heating under reflux. The

mixture was stirred for 21 hr while allowing to cool. The
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Exanpl e 2-3-13 The conmpound A (200 ng) obtained in

Exanpl e 1 was dissolved in isopropanol (2 m) with
woeasiimgoginder reflux. Heptane (4 m) was addeRCT/JP2005/009604

dropwi se and the m xture_was stirred for .19 hr i

) ! whi | .
pﬁecfowlft@t@ 96 weRecplter e dted L PFRas 288l Y%%‘?%‘a dried
y filtrati.o vacu ried ' ° t I
<Blabbhut S oy 2 BT oL o e ehoppgm o o
whXe8ps&12da 3- 14 The conmpound A (200 ng) obtained in ‘

Exanpl e 1 was dissolved in 1-propanol (2 m) wth
Egeagﬁggglﬁﬂﬁﬁ: refl ux. Heptane (4 m) was added
rop | X e S j [
&Fﬁg %%%%%O T\ X {40 miF oﬁ%biﬁ@@ foreddhdle Whivhe

al I o ( . The precCipitated solid was coll ected
db¥sbiltéd atn ofvlarchey aum) dwitl hentfing adr yOOSF . f ¥R mixture

(158 g, yield 79% of .co nd, A as_a Whi ' ‘o
wERaRB Ered S Ih o SHISEnRLIOT Y00 W) St al ALg Paeoipitated
sE))iiaL?‘Pngs 1o yppe Hip @V ed 1iRat $6R Udd Ofadudintidr iwtit Bo give

eating under reflux. The m xture was stirred for 21
diysthill Borh| Tk (PO ;mgsoufieldh@pt kcehiqmRensop gswaswhite
collected by filtration and vacuumdried to give
sefy8tal formIl (131 ny, yield 66% of conpound A as a
E%%mggesngdnExanple 2-3-16 The conpound A (200 ng)

. . anple 1 was dissolved _in toluene (2 m)
\rl]\ll t.\?\h_l‘.f.[bat r:lnlgpaunQO@OtZQO Tied pkadrednas %’Earl?l?lé?d(]f &S37

\r i al l owi.ng to .cool. . Th i PI N o
o aeeaa Dy T 0N SRE Sttt I B g oy as #eseoec.
Hotshal (108Ml) wddQdued yirebdi96%ndf tizompoundeAvas atirred

white solid. Exanple 2-3-17 The conpound
faat i7nbet Whiks wingyge cool. Tlrlrg prec:‘ﬁ‘:‘i 2z‘:lt%:oedn%)olid was

collected by filtration and vacuum dried to give crystal form II

(191 mg, yield 96%) of compound A as a white solid.
Example 2-3-18

The compound A (200 mg) obtained in Example 1 was
dissolved in chloroform (1 ml) with heating at 60°C. Isopropyl
ether (1.8 ml) was added dropwise and the mixture was stirred
for 37 hr while allowing to éool. The precipitated solid was
collected by filtration and vacuum dried to give crystal form II

. (184 mg, yield 92%) of compound A as a white solid.
Example 2-3-19

The compound A (200 mg) obtained in Example 1 was
dissolved in tetrahydrofuran (1 ml) by heating at 60°C.
Isopropyl ether (2 ml) was added dropwise and the mixture was
stirred for 41 hr while allowing to cool. The precipitated
solid was collected by filtration and vacuum dried to give
crystal form II (144 mg, yield 72%) of compound A as a white
solid.

Example 2-3-20

The compound A (200 mg) obtained in Example 1 was
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di ssolved in nethyl butyl ketone (2 ml) with heating
at 600C . Heptane (1.8 nl) was added dropw se and the
worRoostsosvas stirred for 37 hr while all owi ng POT/ERR005/009604

The precipitated solid was_col] ted b f It t
digea @r:;re@ft%q?ugaa@@lcr(?swél ¥ Hrimigat upge? Io?ﬁand

ﬁe Co 3E§oig%b§8' d?d %?sécﬁﬂdth%XQH&Eﬁrg Wwad8stirred

alned in Exanple 1 was
fdkSSD|Nfdwhil&ﬂdhﬂumﬁngnt@lch) vaﬂEiRﬁﬂQl@gtategcgqild was
| soprop ether (1.8 m) was adde r se an
le%?GF%gv@é B oporhg TR FES SWoRg =t 6 GrigfeL form II
(188 Bﬁfg* d@tsﬁtﬂ)SQJf' doMBsusal Aess ad it Isbrati.on and
vacuu led to give crystal formll (184 ny, yield
EQ28plef 2€drpbund A as a white solid. Exanple 2-3-19

The conmpound A obt ai hed. i

di ssoIT\l?ﬁchﬂp‘P‘éé‘f @9& g gf’aﬁ{l@da}?h@f pr]%gmgts “850c
dLsE%QQEQDYﬁ Eﬂ{HHoK:ﬁzwhh)W@&tﬁdﬂéihihgﬂﬂMdﬁi &édlhhe Heptane
m xture was stirred for 41 hr while allowi ng to cqo

(Phevlpr wes pad@&@dimﬂwl@ewa@dc@hﬁe@%’é@ltﬁ/ was StdtrsH gﬂﬂ 21 hr

W’-}l}&f g}lgéxgﬁ%%hﬁ%%ﬁ g‘s reggﬁl'%gt%%%l]% gﬁge%gllected by
£hiNe e eHBRUAGH Ard ARk m)le@bttal @edeldsmﬁctmplf@m II (152 mg,
wasdi ssol ved in isobutanol (2 mM) wth heating under

wiefldu 6% Hept ap@ng P Rgs 2alBé8e ¥ b se and the

xtp W tirred for 21 hr while allowing to cool.
éﬂﬁ@;ﬁeéﬁg»—%gted solid was collected by filtration and
vacuumhar kefipbendi Ae(2uy sicl obaarmet memaugﬂreym eda@
809 of conpound A as a white_solid. Eﬁgﬂ{%{)l e 2-

er reflux.

difsecdgrPoindierwnd mpeteheaiRe® nv
'lgllep anélelgel Rabuienoled 41 bl%&hwﬁﬁﬁé'm&ﬁ% doelbdX.. The

precipitated solid was collected by filtration and vacuum dried
to give crystal form II (140 mg, yield 70%) of compound A as a
white solid.

Example 2—-3-23

The compound A (200 mg) obtained in Example 1 was
dissolved in isobutyl acetaté (2 ml) with heating under reflux.
Heptane (2 ml) was added dropwise and the mixture was stirred
for 21 hr while allowing to cool. The precipitated solid was
collected by filtration and vacuum dried to give crystal form II
(178 mg, yield 89%) of compound A as a white solid.

Example 2-3-24

The compound A (200 mg) obtained in Example 1 was
dissolved in butyl acetate (2 ml) with heating under reflux.
Heptane (1.5 ml) was added dropwise and the mixture was stirred
for 21 hr while allowing to cool. The precipitated solid was
collected by filtration and vacuum dried to give crystal form II
(158 mg,. yield 78%) of compound A as a white solid.

Example 2-3-25
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(2 m) was added dropwi se and the mxture was stirred
for 21 hr while allowing to cool. The precipitated

WG 000513568 CI0| ]Itect ed by filtration and vacuum BCT/@&2005009604
gi ve crysta ormll (152 ny, yield 769%_of conpound A
as a Whiet ecnpied AxEHN 892- 31%2117?1‘% %/6 e/Ti( Y66

bt gi ned_i.n anpl S di V. I1[hoh SO
dﬁ%é?iﬁ’%g(ﬁnrﬁr}lsﬁ%wﬁeg‘% }nié}@ukrl}%ée? ref uxl.lrbTEé ?nﬁjéx%arnee (2 md)
WeRS a8lbar @ofwis hrer thei héxahtewrary dttimed fofhgl hr while
recipitated solid was collected b f,iogtrati 0 ang
aldeHERUJEP eerel giThe PEPSLRITRBEM %/?13( A't?%ﬁ,ﬁﬂrﬁ& g by
f%%%%a%goﬁogﬁgQﬂ%&@gﬁ%r?eﬁhE53g§9é!é& AMHR2 13- 1887 mg,
he™conpound” A ng) obtained in yExarrpl e 1 was
vdiessobyes b ¢caminiind Raeet at ehifenyglidt h heating
under reflux. Heptane (2 ml) was added dropw se and

EpqaEdex2nde2fas stirred for 21 hr while allowing to
Coo"ngecgﬁﬁgﬁﬂatﬂt@ﬁxﬁ%kgddW%ﬁiﬁ@H|@ﬁtﬁibﬁbae 1 was

filtration and vacuumdried to give crystal formll
o(éx.'ls"é&l:vgd yhebattBb%Ycesfateortonntl wibtk keathinge weerdreflux.
anpl e 2-3-24 The ¢ ound A (200 )..obt al ned i
AR FEP A Beo ol S M By oA BP R F9R f Been 0
ﬂ(}%@iﬁﬁ%a‘ﬂ@é%oiﬁﬁ'v&ﬁ% ddantared( by 50l drawsoradged vacuum dried
ropw se and the mxture was stirred for 21 hr while
@l lgdwengryetebofornTHel pilddi piot avéaldob¢® \afs cBPcEEtled 25 2
by, flltrl?_tl on and vacuumdried to give crystal formll
"(hf% #9;*%vield 78% of compound A as a white solid.
ESAIE 2243~ BdBiEc €0 YN @ rist300£6ph Dbtaf ngwk icompound A
Exanpie 1T Was dissolved 1n anisole (2 m) by heating
S;;eptlllooc. Hept aned(2 m ) was added dropw se and the
m xture stirred for, 2 is| | 1 -~
The. price i at G- CoPr B il iad gy By RetAfL 2ty ozopyL)
6—(3—chloro—2—fluorobenzyl)—7—fluoro—4—oxo—1,4—dihydroquinoline—

3—-carboxylic acid ethyl ester (48 g, 86 mmol) obtained in
Example 1, Step 5 was dissolved in methanol (300 ml), water (5
ml) and 28% sodium methoxide methanol solution (176 ml, 862
mmol) were added, and the mixture was heated under reflux for 24
hr. The reaction mixture waé allowed to cool to room

temperature, neutralized with 6N hydrochloric acid and methanol

. was evaporated under reduced pressure. Water was added to the

obtained solution and, after stirring, the precipitated solid
was collected by filtration. The obtéined solid was dissolved
in ethyl acetate, washed with water, and dried over sodium
sulfate. The mixture was filtered and the filtrate was
concentrated under reduced pressure. The obtained residue was
recrystallized from ethyl acetate-hexane to give compound A
(primary crystal 29.5 g, secondary crystal 2.8 g, in total 32.3
g, yield 86%) as a white solid.

m.p. 151-152°C

'y NMR (DMSO—dgs 300MHz) (§) ppm: 0.72 (3H, d, J=6.5Hz), 1.16 (3H,
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filtration and vacuumdried to give crystal formll
(187 ng, yield 89% of conpound A as a white solid.

WE2@pLsoR- 3- 26 The conmpound A (200 ng) obt ai NBCT/IrR005/009604

Exanple 1 was dissolved in butyl acetate (2 m) with
cheal=bnFHander - BeF R ux0 Nﬂeﬂ“)rra&-a‘)c‘éo?pnég}lthfé?rri§<t%9—e4'oo (1H,

s stirr for 2 regi phtat i gywa
'\@?ﬂ I%@?edggy ?[ [t at oﬂ-??f(r?g ’vgégm@dfgegﬂjt['oqrgi'vglg (15, 0,
criwstzab st qum, 1 k) ( 1B3146wr . 50 ef2d,6699, 6f 0éorrpbuns) A &s8& (1H, s),
white solid. Exanple 2-4: Production of crystal form
15.4¢% (lHe &dnpound A Step 1 1- ((S)
-1 - - buty!l dj, get hyl si | yl oxymet hyl - 2- met hyl propyl ) -
l\é %%Eléhl'oﬁ%- g%‘?}suor obenzyl) -7-fluoro-4-oxo-|
stdkeglichydr oqui nol i ne- 3-carboxylic acid ethyl ester (48
g, 86 nmmpl) obtained in Exanple 1 , ?tepIS was .. d in
di ssolGRIPIURSTBt KaRoP PROTPTADRET ikt SESP5L 35 AP S9he
sadiu xi tiihgn f Al11862 MM krystal
%Q%’el E&%:%‘,qgar%gg? ﬁi)‘r}q&%hr g@\%éh%eg%ée% uﬁ%er refl ux Y
foxm 24 f. EXbmpleaZtwan sdeded etwas Qldrohwddret miggoret ¥as

roomtenperature, neutralized with 6N hydrochl or.i .
S P oo h RO hS SLLPOTR 5F ORGL: b e pI tated solid
e Séd’ﬂ?t%ct%t )5 f@ﬁt?&gﬁjﬂi tohd hf_%cﬁ%adﬁﬁéidsﬁ& Wiv@ the crystal
and, after stitring, the precipitated solid was )
&bl dagtcathdb flckyshal ofprMHE JobR4i- H8dIsovielthak’s) as a white
di ssolved in ethyl acetate, washed with water, and

o+ over sodiumsulfate. The m xture was filtered

P d e gt babaukBSok OHE eftyisiaAd fuer 11 éflugiedl compound A
pressure. The obtained residue was recrystallized from

gtdwyll acet at e- hexane to give conpound A (prinmary

crystal 29.5 g, secondary crystal 2.8 g, in total

32.3 g, yield 86% as a white FsoI id, oM P- 151-152C

ci co,Et I GO;”

T

OTBDMS

1—((S)—l—tert—butyldimethylsilyloxymethyl—z—methylpropyl)—
6—(3—chloro—2—fluorobenzyl)—7—fluoro—4—oxo—1,4—dihydroquinoline—
3-carboxylic acid ethyl ester (19 g, 33 mmol) obtained in
Example 1, Step 5 was dissolved in isopropanol (100 mlf, iN
aqueous sodium hydroxide solution (200 ml, 200 mmol) was added,
and the mixture was heated under reflux for 2.5 hr. The
reaction mixture was allowed to cool to room temperature, and
the mixture was filtered through Celite. The filtrate was
acidified by adding concentrated hydrochloric acid, and stirred
at room temperature for 2 hr. The precipitated solid was
collected by filtration and vacuum dried to give 6-(3-chloro-2-
fluorobenzyl)—7—fluoro—1—((S)—l—hydroxymethyl—z—methylpropyl)—4—
oxo-1,4—-dihydroquinoline-3~carboxylic acid (12 g, yield 82%) as
a pale—yellow solid.
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1H NMR (DMSO-d6 300MHz) (d) ppm 0.72 (3H, d ,
J=6.5Hz), 1.16 (3H,d , J=6.5Hz), 2.30-2.50 (IH, m) ,

W@B20084 8500 (| H, m) , 3.90-4.00 (IH, m) , 4. om:w:/maposomm
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) , 4.12 (2H,s), 4.80-4.90 (IH m .1 I t

B, umvnwxomwm{z) (75)4@13171 b0 70 & el et 23 3R, <,
_o 8 £l ( M 4&8 5 )
J)StGGIg%?CO%Dg% f%7(h§bt§fneg€g |59n4 gts%e%blr)wag (28, =)
di7gsabyedr) n buI&(lHa,cei,aUeZ( 480) ol 7. W th. Zh%@tﬂ,ngl)unaeﬁz*

B3e Gha Phe o 00T S ST o1 a2 Fof 20 K 0o 00 LR, =

@ |0?) 1ﬁg 55) cool. The precipitated solid was coI | ect ed
1b iTtration and vacuumdried to give the crystal of
smyipaundA(crystal formll) (24.79 g, yield 77% as
a white solid. Exanple 2-5: Production of crystal form

Il of the corrpmund A Step 1 1- €(9)
- - teF&W ylsilyl ox§ fyl propyl) -
6- (3-c E | uor obenzyl) - Io 4- oxo- |

, 4- di hydr oqui i ne- 3-carboxylic'actdNet hyl ester (19
g , 33 nmol) obthi ned in Exanple 1 , St¥%p 5 was
di ssol ved in isopropanol (100 m) , I N aqueous sodi um

hydr oxi de solution (200 m, 200 mml) was added and
the m xture was heat ed under reflux for 2. hr

The
react iTre rMorpetadwds2 at oWed““tQ;-)cé’S’l"'—atlBeFlob% Step 1 was
[ t th -
%eqr?q aed#-ﬁgl pe gg? a?f Félf( tfihe iiefgbgy : 12090 methanol

e was aci'd I ng
SONGENT atsedmhy dp o6 gl )C vwaed da,ddaer:ld ahdr tled ratxtommwas heated

tenperature for 2 hr. The precipitated solid wa
wldzoted By £FI 24 BT on Hiftl SPASHIRTARIEERFD Ry @goved to

éﬁ;o]ﬁ hloro. o ttﬁb\tigféggfpﬁy%r)d f7J.'lfter‘éBr ‘Eh%ou%ﬁ Selite. The

roxyne -4- 0XO-
fﬂlwa{wm@umﬁbwer&mhﬁm@ﬂ medaced ptesgureyj dihg residue

‘?é;/‘) ﬁslﬁla}fe‘%%ll ?Jgﬁgliégl\'llvg iu?qls‘éegq_é()% 6'8“@%9\/5 Hd aoncentM_IZl')ed
hydrochloric acid, and extracted with ethyl acetate. The
organic layer was washed successively with water and saturated
brine and dried over sodium sulfate. The mixture was filtered,
and the filtrate was concentfated under reduced pressure to give
a crude product (13 g) as a brown oil. The obtained crude
product (13 g) was dissolved in isobutyl acetate (60 ml) by
heating and, after seeding, the mixture was stirred for 23 hr
while allowing to cool. The precipitated solid was collected by
filtration, and vacuum dried to give compound A (9.2 g, yield
75%) as a white solid.

ly NMR (DMSO—-ds 300MHz) (§) ppm: 0.72 (3H, d, J=6.5Hz), 1.16 (3H,
d, J=6.5Hz), 2.30-2.50 (1H, m), 3.70-3.90 (1H, m), 3.90-4.00 (1H,
m), 4.03 (3H, s), 4.12 (2H,s), 4.80-4.90 (1H, m), 5.19 (1H, t),
7.19-7.25 (2H, m), 7.46-7.51 (2H, m), 8.04(lH, s), 8.88 (1H, s),
15.44 (1H, s)

MS (ESI): M+ 448
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J=6.5Hz), 2.36 (IH br) , 3.77 (IH br) , 3.94 (IH,
br) , 4.25 (2H, s ) , 4.77(1H br) , 5.16(1H t ,

WA ZO5AESY8 7. 19-7.23(1H, m) , 7.32- 7.35(1H, PC)IB2005/009604

.48-7 .52 (IH, m) , 8 .24-8 .28 (2H, m) , 9.00(1H, s
Srep 35 .00 (IH, s ) Step 2 The conpound (12 g , 27
mol ) obtained in Step 1 was dissol ved in nethanol (64
m) , 28% sodi um net hoxi de oet hanol solution (52 nl,

256 tadded,_ an | B4t ure was heat ed under
refl ¢ g4 hr. The r NONn m xture was allowed to

cool to roomtenperature ar&ﬁiltered through Celite
The filtrate was concentrat e@ under reduced pressure.

The residue was acidified by adding water (360 ml) and, )
concentr(at, éddhfbnaoht oricgokend oy Ahd3 eimeidtegmjnegerylic acid

et hyl acetate. The_.organi.c.l| er S Wa .

odhydesstatl 3/2%% Qptedregh i e ’bféljc%g) Zndeg PP et O

s?ﬂm?hs@géﬂm& ulfat & mibedTsslveRtWes dityleredtaand (6beml) and
|

ate was” concentrated under reduced pressure to
Igixaeea (40 udk) prodidgatet3 ugdprasefles onwnl ks MLXFHES was
oht ai ned cryd roduct .(13 ' i : -
idshuesr aedi e Ter oy oktd; Py URGR AR o give 7
588936048 - (Y BE- 0P d S hRE hSiL-FRadthel p2doihr) -wiiiloglo-4-oxo-1, 4~
allowm ng to cool. The precipitated solid was ¢ Ilectedld 94%)
dayhyiirotmant bhneadrcaRaxyhier rE4Yt SV ST HHpoifd9a Yietd 745

(9.2.q.., Vi e%d 75% as a white solid. 1H NVR (DVBO-d 6
asso@wﬁ%l@?d?° PH 0.72 (3H, d , J=6.5Hz), 1.16 (3H, d

g=fmRkENs0-24:3808MEQ) ((#), ppm: 0.327038, 99, (T+§. GH2) ,, 1.10 (3H,

3.90-4. 00 (IH, . 4.03_(3H L4 12 (2R,
T 2o Do) Tl ey, om0,
7.46-7,51 £2 o 80 s 8 WehH, 55 e
%'%.‘i%’(%ﬁ?'s& a ?%'Eﬁ') Jg‘%ﬁ/lfr)ﬁﬁﬁés%'egés QP tal sk (s
J=4.9Hz), 8.09 (1H, d, J=11.1Hz), 8.62 (IH, d, J=7.5Hz), 8.68

(1H, s)
MS (ESI): M+ 448

Step 4
0 0
! COEL (PN CO,Et
F
~N N
OH OTBDMS

The compound (19 g, 42 mmol) obtained in Step 3 was
dissolved in dimethylformamide (65 ml), imidazole (3.4 g, 49.9
mmol) and tert-butyldimethylsilyl chloride (7.2 g, 47.8 mmol)
were added, and the mixture was stirred at room temperature for
1.5 hr. Water was added to the reaction mixture, and the
mixture was extracted with ethyl acetate. The organic layer was
washed successively with water, saturated aqueous ammonium
chloride solution and saturated brine, and dried over sodium
sulfate. The organic layer was filtered, and the filtrate was

concentrated under reduced pressure to give a crude product (24
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2- (2 ,4-Dif luoro-5-iodobenzoyl)
-3-di net hyl am noacrylic acid ethyl ester (20 g )

wo@bioaiimsos i n Exanple 1 , Step 2 was subject toPGI/ir2095/009604

was hi th d | f

GAn@ Then ) TS FHH TRAREBRY bRy PERIAPEY Lreethylpropy1) -
ture I i

7V§éuun1d§?£d§% 463§% 17@ngﬁhgggégﬂf%§%%ﬂbigﬂddiﬁ@%%l1c acid

ethyhy dsexy nes i‘allbeﬁgmtahyoh:phopyl Foxs- | odo- 4- oxo-1 , 4-

di hyd I 3- box
BB B 1 S S, Tl oo
d) 06%?2)3(319 d2 $35i),, 3= @e%‘ﬁ), dl 306 () d1.40 (3H, t,

128(3Ht,J70Hz 2.27 (I'H_br)
J3=77'2H@DH 2b35-2. 30 @61,( I, BrB5+ 3495231rqzm1) 3.98-4.10(2H, m),

{AA-120 (3 (P -2 @8 (3 Bttty 8¢ %‘%@ iy 957 262)

@S(ﬁ(IESI M+ 54 448 Step 4 The conpound (19 g , 42
nmo obtained in Step 3 was dissolved in

S:tielpetShyIforrmm de (65 m), imdazole (3.4 g, 49.9
nmol ) andtert-butyldirrethyIsHyI chloride (7.2 g ,
47. 8 re added, glnd:the mﬂxwge was stirred at

rooM ré ure_fom 1. Wvﬁas added to the

reacit mTonim xture , and thenEXfuNe was extracted with

et hyl &q:”é\bate The organic Iayeﬁr“\vas washed

successi v&IBMSwi t h wat er, sat ur at e™¥ueous anmoni um
chlprlde sol ution and saturated brine, and dried over

sodi umrruldrabie. prédfecer gahie) loterinedsifii tep et wandlissolved

;he _fiItrate was concentrated under reduced ressure
i ’@t\r@héidépﬁﬁéalfar b%QFbtml()Zééld)r ypder f’(lsf)‘rgo stream,

adrih s RhUEAEORLIY Sl P TRl 9%l Rg TeL Y 1Ry lahor

tﬂ:ﬁirﬁm@hagphﬁ]ﬁéi NES 3 mm,r bb)éLy mmo Lacweret dgdedstand gs sglution
bei ge anor phous form

(%P @V(,3156 gun))l) o, B%( %—H:hJSor Clgc‘élggd'g]gp?z% S BT ge
?%'l?aéli(n%é q.n ‘Eﬁg égﬁ% magnﬁ!é.(% i6h Exémﬁlé"@) S'ﬂeﬁloo' (i3H,

tetrahydrofuran was added dropwise at 60°C. After the completion
of the dropwise addition, the mixture was stirred with heating
at the same temperature for é hr. The reaction mixture was
allowed to cool to room temperature, saturated aqueous ammonium
chloride solution was added, and filtered through Celité, and
the filtrate was extracted twice with ethyl acetate. The
organic layer was washed successively with water (twice) and
saturated brine, and dried over magnesium sulfate. The organic
layer was filtered, and the filtrate was concentrated under
reduced pressure to give a crude product (30 g) of 1-((S)-1-
tert—butyldimethylsilyloxymethyl~2—methylpropyl)—6—(3—chloro~2—
fluorobenzyl)—7—fluoro—4—oxo—l,4—dihydroquinoline—3—carboxylic
acid ethyl ester as a brown paste.

Step 6
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J=7.2Hz), 2.35-2.50(IHp m) , 3 .85-3 .95 (IH, m) ,
3.98-4 .10 (2H, m) , 4.30-4.40(2H, m) , 7.26(IH s),

W@2@8(1%s s ) , 8.94(1H, d , J=7.2Hz) MS(ESI) PCNIPBE209604

Step 5 The crude product (24 g ) obtained in Step 4
was- di ssol ved in tetrahydrofuran (200 m) and, under

an argpn strgam di benzyli dﬁna et one Ié)arﬂ{;un(ll) (984

Ny, Sl A& ek Y \atfeFtt Lifugyl pfio “hy, 3.4 mol)
asolution(5 F; nol ) of IM

3- chl or o- 2-£)Aor obenzyl zi nc br oni de~pby ai ned in the

sanme manner lasgteimsExanple 1 , Step 5 i ¥

t et rahydr of uran was added dropwi se at 600C . After the

conpl etion of the dropw se addition, the m xture was

sti rr dhenicrhdheptodiactat (3tha)s slpatagpeint SiEed forwas giissolved

.The reaction. m re was allowed to cool :

o SOPAOEPEoL ok 1 ALt aiuETUE SR L R e solution
810N 398 SmAsite diaAntiddd , t ehadthbreughukelidse heandd under
the filtrate was extracted twice with ethyl acetate.

rRfduer domi 8- Palyer e kestedd osuBéBEEre ef3s ik PuRst ép cool to

tw ce) and, saturat bri d [ iU :
194 SebrA0Ac500 A Y S0 e B0 YL NG Butie
FHd tHidteawaswsonEe 1 Biterll HyndedihgducRde PSSt dyidrochloric
give a crude product (30 g ) of 1-((S)-ltert-
i)l andethy! Bi¥ IR yias rﬁ%lrzﬁﬁ‘e?ﬁyrﬁa%pmp yarenfor 2 hr.
-2- fluar y - - Q- o . .
B wrares e e g WRITRERSAORY SHbietian, png vacuun
dbr i tagtiee St epuddheratuede (ABodlicks (8Medgoidiided The
n Step 5 was dissolved i n isopropanol 50 %} - IN 90
Rfirdaes ssBAaPROISKi U B HPPoSUEBBRIRY  13at pPretate (
ko %%%% pFBGeLder i JhHnLS, %&r‘i}%ﬁ%eﬁiﬁﬂ%aﬁﬁfd Wadker reflux
.5 hr. Ilwle reaction mxture was allowed t o cool t o
foom ttenperatusespansti drhevas xtfliowedatof ¢deriad ndnrough

R ko EhY bR T oo 6898 e8%GidY 6- (3-chloro-2-

fluorobenzyl) -7—-fluoro—1-( (S) —1-hydroxymethyl-2-methylpropyl) -4~

oxo-1,4-dihydroquinoline-3-carboxylic acid (11 g, yield 62%
(relative to Step 3)) as a white solid. '

'H NMR (DMSO-ds 400MHz) (§) ppﬁ: 0.71 (3H, d, J=6.5Hz), 1.13 (3H,
d, J=6.5Hz), 2.36 (1H, br), 3.77(1lH, br), 3.94 (1H, bxr), 4.25
(2H, s), 4.77 (1H, br), 5.16 (iH,t, J=2.4Hz), 7.19-7.23 (1lH, m),
7.32-7.35 (1H, m), 7.48-7.52(1H, m), 8.24-8.28 (2H, m), 9.00 (1H,
s), 15.00 (1H, s)
MS (ESI): M+ 436

Step 7

i 3 COH ¢l 1 i CoH
H]
oo — o™
w I *'J\
\r\OH j‘ OH
The compound (11 g, 26 mmol) obtained in Step 6 was

dissolved in methanol (60 ml), 28% sodium methoxide methanol
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acid, and the m xture was stirred at roomtenperature
for 2 hr. The precipitated solid was coll ected by

wo pdosnaaspon and vacuumdried t o give a crude PCDIHRRO05/009604

(18 g ) as a beige solid. The obtai ned crude product
%qlslfgw)n vté@ Blspeheleumaln ian pldgdet aRE TR THTursgs heated

CF% et PX %Hr 3! H%_rl)(r St 'fl{e %awtﬁgnhﬁ?%{:@ge LWé@rallowetd to

hé suspension was owed t o cool
@bdloaﬂs trRe tainpé catiitd tarded idne redc throdph elelite giane the

6- (3-chloro-2- f luorobenzyl) -7~flyoro-|- ]g(S) :

f4luﬁﬁﬁ%wﬁepﬁype2ﬂﬁﬁ%}/|%@é§yﬁ)€ dugedopgegsure. - The residue
| d 1

v%az% 9 ﬂ%ﬁ' B? éa%ﬁ%%%é%qu 339 !) ahd c&nae%ﬁ&d

atlve as a |te50|d
dﬂ‘bﬁ@-xd@ 4008Hzand di)hepptl’ﬂlxt@xr‘élw@%l—lextirac’de@ wBiHh) ethyl
1 13 (3H, d , J=6.5Hz
acegafpe (| mhebpfganyfc 2}563(% wag) waéh?z?l Epgpe%§3\$ely5 VT.é‘}l water

el%d_l %turj% § 6?@% aﬂc? Jrl’?e%lsgzv?rs%gl?rgl_'%ﬁa@é (|'I*1’Le mixture

wad, fislteredl 5208 ’(:]heH fsl'l)ra\iﬁ( ESls) conpeniigatst Lerpie',r ﬂe@luced
compound (11 t St
Rff = BIRRe 9 gﬁ%ﬁef‘hﬁﬁ‘é (%IEPGE%C)QC &%89328& %ﬁ?ﬂ%‘?rho%lde The

Jethany 9kl pRoEREE M2 296 vfggﬂd)ls%ivégdﬁﬁi, iseshityie acetate

m xture was heated under reflux for 24 hr. The
t@@aotl)orbyribertiagwasder | taEd1 .0 @o@leetiocm%hal (crystal form

te rature ng filtered.t

aﬁoé“%é(@ gﬁcgﬁ?r%‘?%%ecg daég;l uce t%rggss%;e tiffgd for 23
I'ix_esvbl'gﬂ.ee VéﬁS.Lo@ﬁhg thedody. adldi@g:x\é@‘tl@fitéﬁaﬁ gb)idnghs collected
concentrated hydrochloric acid, and the m xture was

}eythalctthme pndt Mgtuwe edzied thelgeggareorayed (ke 9. vield
sgﬁs)hed suc swe(ﬁjx W|th wat er and saturated brine,
o S o % F?Slumsulfate The m xture was

TH hivey qomsend; Bbemfik) t (Ht @pmsocoaceanranedjmcseiz), 1.16 (3H,
reduced pressure to ai ve a crude qujoduct ) as 8
&r o6 oHz) THe 39b2abHed 18y vk pf offlict - 30120 -90-4.00 (1H,

Q) ssplygdd gobytyh psetate 4 go-4.90 (1m, m), 5.19 (1H, t),
7.19-7.25 (2H, m), 7.46-7.51 (2H, m), 8.04(1H, s), 8.88 (1lH, s),
15.44 (1H, s) '
MS (ESI) : M+ 448
Step 8

Compound A (7.66 g) obtained in Step 7 and compound A
(9.17 g) obtained in Step 2 were dissolved in isobutyl acetate
(84 ml) by heating under reflux and the mixture was stirred for
16 hr while allowing to cool. The precipitated solid was
collected by filtration and vacuum dried to give crystal form II
(14.73 g, yield 88%) of compound A as a white solid.
Example 2-6: Production of crystal form II of the compound A

Step 1
COH | j@cozﬂ
e —
F F F

F
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(60 M) by heating under reflux. A seed crystal
(crystal formll of conpound A ) was seeded, and the
worzoosarsosvas stirred for 23 hr while all ow ng P@T/ERIOOS/OO%M

The precipitated solid was coIIected filt atlon
vacuurd dripdd lugrgberzebmmsiitt A0s 92 8 Jt)d VAR l§’§°lved

A AR I WUl o

(]IFH gn 696 fﬂmc'b’ID) 3w {dded My) ppr3i9ﬁs4a’@0n¢¢ Fhons )than 5oC. -
4.03 (3H, s ,.4.12 (2H,s),.4.80-4 g Q 19

P(ﬁ‘q.q:r tth)e corppigta;o125o Z'I}qte mdflltl?n 46T 1%) 51111:%1*2}_1[’ Ijﬁa)s sTirred at

94§§g 155)hr. 888 (eHct3oh mlﬁéuﬂé'%ééipdﬁﬁbdwﬁnﬁgsiéed water,
8 Step 8 Conpound A (7.66 g ) obtained in Step

a'hchr‘tdhecmfmmund wa$ Ostirrred fobt di had |ﬁh@twczlmétaé:ed solid

sl et OByl et oLp (80 UL DY IR er ona

%Aﬁ@ NGnOvaethn dhfedresigiviabed- a@ttaomssemotmmc acid
filtration and vacuumdried to give crystal formll

(1119 myge;dyqeautsmlm) @m@owﬁem g91ladwhite solid.

ﬁl‘%&ﬁa@ O(Béqglfgc &n?]ixﬂor%‘ggzinglm c atrfr: I 47t ?of‘)t hfo B

Em‘mla \yay .dusgol ved in trifluoronethanesul foni c aci d
400 m) and N-i odosucci ni ni de (157 g , 696 nmmol ) was
Sttkie® by portions at not nore than 5C. After the

conpl etion of the addition, the m xture was stirred at
5Q0C for 1.5 hr. The react'on m xture was poured into
i ced wat el egyd the mpd gt stirred for 1 hr. The
preci pit d ‘seti+d=nas cted by filtration, washed
succesdiVEl§ with wat €r anEI Hexane, and vacuum dri ed
to give 2,4-difluoro-5-iodobenzoic acid (179 g yield
quantitative) as a white solid. 1H NVR(CDCO 3 300MHz)
(s ) pme donpbundH (26dg, IO mo]) ohbt3kned 8ndbtep 1 was

dissolved in ethyl acetate (300 ml), oxalyl chloride (11 ml, 122
mmol) and dimethylformamide (catalytic amount) were added, and
the mixture was stirred at room temperature for 2 hr. The
filtrate was concentrated under reduced pressure and azeotroped
with toluene. The residue wés dissolved in tetrahydrofuran (100
ml), this solution was added dropwise to a solution of ethyl
3,3-dimethylaminoacrylate (17 g, 120 mmol) and triethylamine (21
ml, 150 mmol) in tetrahydrofuran (100 ml) , and the mixture was
heated under reflux for 3 hr. The reaction mixture was allowed
to cool and ethyl acetate (200 ml) was added. The mixture was
washed successively with water (twice) and saturated brine, and
dried over sodium sulfate. The mixture was filtered and the
filtrate was concentrated under reduced pressure. The obtained
residue was subject to slurry stirring with a mixed solvent of
diethyl ether (50 ml) and hexane (50 ml). The mixture was
filtered.and the remaining solid was vacuum dried to give a

crude product (26 g, yield 63%) of 2—(2,4-difluocro-5-
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(IH d, J=7.5Hz) Step 2 i g CO2H The conpound (28 g
100 mmol ) obtained in Step 1 was di ssolved in ethyl
wae@satsog 300 m ) , oxalyl chloride (11 m, 122CTamR0)5/009604

and di net hyl formam de (catal ytic¢c anount re added,
Wbﬁﬁéoﬁﬂ{r%@%%h@tqﬂﬁn@&cgﬂlFSoﬁ?’t@n%?rvﬁt FESFopSp3 yellow
ggiiaThe filtrate was concentrated under reduced

pressure and azeotroped with tol uene. The resi due was

gHegpsal ved in tetrahydrofuran (100 m) , this solution

was added dropwi se to a sol ution of ethyl

3, 3-di net hyl am noacrylate (17 g ,_ 120 mmol) and

triethylame (21 m, 150 1) i r ahydr of ur an
(100 df iFte m'xtg][;em‘D a &@kﬁnder reflux for
3 hr. o f cti on m xture Nowed to cool and

et hyl "acetate (200 m ) was adde%r The m xture was
washed successively with water (ltwyge) and saturated
brine, and dried over sodium sul fate. The m xture was

filtered and the filtrate was concentrated under
r educ éthepreessier profhetobiaihedd avodlechhaineh| BetStep 2 was

slurry stirri j t i xed I t di gtk .
Fspanerthnt revanaraadriha 1AM S NG it s 8 o
aNg Lhe1herBLkNhAge80! ikt Wake wasturedivhedstdrgd/aricch heating

crude product (26 g , yield 63% of 2-

{12,50°6i £61u030-1BL1 oddhen £6pFFign drEEHR affishcReCgRigated under
acid ethyl ester as.a..yello i . O

iﬁéﬂﬁﬁé ﬁ??fsﬁr?’Sgn%n% 5 %)%%ﬁﬁ%eganéigg% ZQ%EEé:égﬁil acetate
ti ;s edyed washtat Eabyds ofwalan withOwakprpah®) satyrdted brine,
-valinol (6.8 ,gr 65 8 mpl) was _added, and the _.

anc dmiedneyest MRERES W SHdRTng APSSBHELEER RS i tered and

The [t. tion_m.X d
e g ot e
aselatrl QA duk) waswWashssil et des siivekpyhfotmamide Bidml) ,

Sﬁ%égégéajéggbggéte (19 g, 137 mmol) was added, and the mixture
was stirred with heating at 60°C for 1.5 hr. The reaction
mixture was allowed to cool to room temperature and concentrated
under reduced pressure. Water (250 ml) was added to the
obtained residue and the mixfure was stirred at room temperature
for 30 min. The precipitated solid was collected by filtration.
The obtained solid was washed successively with a mixed solvent
of water (100 ml), ethyl acetate (10 ml) and hexane (40 ml) and
vacuum dried to give 7-fluoro-1-((S)-l-hydroxymethyl-2-
methylpropyl)—6—iodo—4—oxo—1,4—dihydroquinoline—3—carboxylic
acid ethyl ester (22 g, yield 88%) as a pale-yellow solid.

'H NMR (DMSO-dg 300MHz) (§) ppm: 0.72 (3H, d, J=6.6Hz), 1.10 (3H,
d, J=6.6Hz), 1.28 (3H, t, J=7.0Hz), 2.27 (1H, br), 3.77 (lH, br),
3.86 (1H, br), 4.23 (2H, g, J=7.0Hz), 4.56(1H, br), 5.12 (1H, t,
J=4.9Hz), 8.09 (1H, d, J=11.1Hz), 8.62 (1H, d, J=7.5Hz), 8.68
(1H, s)

MS (ESI): M+ 448
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and dried over magnesium sul fate. The m xture was
filtered and the filtrate was concentrated under

WO e exdopr essure. The obtai ned resi due was di BEDIR2065/009604

in dinmethylformam de (80 m ) , potassium carbonate (19
37 mol ) was added, and the m xture was stirred
with heating at 600C for 1.5 hr. The reaction m xture
was allowed to cool to roomtenperature and
concentrat ed under reduced pressure Water (250 m)
was added o d dﬁtObta' ned resi duefan éhe m xture was
00

stirr @ enperatgyire The

preci pf nd solid was colleg filtration. The
obt ai ned id was washed succe Jﬁhﬂely with a m xed
solvent ot wgter (100 nl) eth)g/ﬁ':A e (10 m) and

hexane (40 rH) and vacuumdried to gl ve 7-fluoro-I-
((S) -1 - hydroxynet hyl - 2- net hyl propyl ) -6-iodo-4-oxo- |

4- di ydr oo 8@1161”(322.3 ?ar@)‘rﬁioil(}‘ abtdigédyin ety I 22s
g,yleld88 asa al e-yel l ow solid. 1H NVR(DVBO.d 6
BEGNMLEd( HR e idg (69—161)5H23m1®2ﬂ}e( 3h8-9q9, 57.7

i) Bp}l te§€§%&%ﬂ$ rt)h‘gz’“.l.éig%) E:B%E.ﬂ.zlgdé’ 3. (%255’3307%::101)

werb GiHedbr dnd Shd nitddrd was)sdibhad at 8rd19n (HeMpedtature for
J=I LI Hz), 8.62 (IH d, J=7.5Hz), 8.68

ME( ESI) Thepreagsierp nfxifeec aﬁﬁoaﬁacwtzragted zug?%lfoﬁf)educed
obta ned in.S I

RS ! r)e Iarrhd dé@% |§D1¥%§be% S}:%%él?ﬁg liBs d?f@éct%éop TRLRhge
dfdardeut(pbdi me) hysdled stftcesisdeel$. @ith , wB3R10 (hvdicp) and
wer e added, and the m xture was ati rredjxf%ﬁro

sadmratatuPELRer qn@ HHieorny reSORTBR A e mixture was
AONGERL ahadhodey G PIERShEraBOdl (it O RiuRed
r'ési due was |sso In ethyl acetate (200 m)

prasiettes ucu:‘hssolv’edi:ymad tiesiatuer weswpue) L sedl bsattidicad gel
e, TR o STt 7 S SR 988 -0
fj¥¥¥%ﬂ%utyldlmethyls1lyloxymethyl —2-methylpropyl) -7-fluoro—-6-
iodo-4—oxo-1,4-dihydroquinoline—-3-carboxylic acid ethyl ester
(25 g, yield 92%) as a white wax.

'H NMR(CDCls; 400MHz) () ppm:‘—0.07(3H, s), —-0.05(3H, s), 0.77(9H,
s), 0.84(3H,d, J=6.5Hz), 1.18(3H, d, J=6.5Hz), 1.40(3H, t,
J=7.2Hz), 2.35-2.50(1H, m), 3.85-3.95(1H, m), 3.98—4.10(2H, m) ,
4.30-4.40(2H, m), 7.26(1H,s), 8.64(1H, s), 8.94(1H, 4, J=7.2Hz)
MS (ESI): M+ 562

Step 5

0 F 0
| mCOZEt cl CO,Et
| — I
T OTBDMS T OTBDNS

The compound (25 g, 44 mmol) obtained in Step 4 was

dissolved in tetrahydrofuran (200 ml) and, under an argon stream,
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pressure. The obtai ned residue was purified by silica
gel chromat ography (ethyl acetate :hexane=3 :7 to 4:6)

W0 200gi1v3808L- (( S) - PCT/JP2005/009604
|-tert- butyldlnethyIS|I net hyl - 2- netgy
dl@@m@yéldﬁ@@@enowllla um §ar(§gu9n‘%h]n -§-ﬁ‘t° b I|c

ﬁﬁdéﬁgﬁél sﬁ%{)ﬁtgs?%ld%\g’dpw %l_ %m%%%v&@:@esaad’&éd e Wa)(éol{llﬁlon (58

nfl,) 58 BmdIf 9bE HJ, 3—Q:1'E%(r:a>l-l,2dflﬂcﬁo]5étz$ylzllrnc8(b?flqmlde obtained
1%1 g@gHg)amgémgq%gy ,ﬁs; in @xggéll_.% 11(2)8%%1'25 ?ﬁor) (gefra@yzirbfuran

3 O 7 l xr n r W
’ %P%ﬁé gg%vﬁf%é ﬁfz)eoﬁg( e )ﬁ? E|\3/t+fféisle(32 §t’%§h gr pE the dropwise

auamﬂund €26 mixtude nad HeasktainddrireShwp pmngs hr. The

di ssal ved,in tetrahydr.of ur (200 and. .under

TRaGoT 08 FeXHIEE b‘%?&ﬁd]r éﬁ&‘? ﬁsﬁﬁmféd’f%?%%ﬁﬁm fa%@‘re sthyl
et TP éto@nﬂl § ridairadhos phished( 834ca8sive By mmih) 1N

were ad A'solution (58 nl, 58 mml) of I'M

rafdmoamrloﬂéf habe pbextzgst zisacusREATIdRTeREEs rRRFATIR Hygrogen
sane manner as in St e

5
0 GBeRRT o AL ER WL UG LML AP Bobled Ao Sesde

KOMRL i opnaf mi henfk apyd Sﬁl&:‘é‘ibﬂl and the fi Xt m
heated under reflux for 3 hr. The reaction m xture was

eidaemsdattedcuntier oredurad amsesatEr e, Toe hPtaknahmesidue was
200, 8\51\63 gg%dgei’va é{]reo%a%%éi‘rg?ﬁgvgg¥h tarbé te:hexane=4:6

Wat er quéeous sodi um
#iy dr.agerccarbanat e (s wet-efe R tbusal dimbebly be i Iyel oxameb thyl-2-
dried over sodiumsulfate. The m xture was _filtered

15 metchytlimeopyil rar é3 vakl e iaronenre} — f etiRp—4-oxo-1, 4~

ur e bt a [ b id i g
A R P gl S e
gg)dupgiebyeqasw olttert-butyldinmethylsilyl oxynet hyl -

yl) -6- (3-chloro-2-f or obenz
ﬁHu (@DGEQ gooMﬁZ)dﬂﬁydPBEU|n%19%&$ €§Png§PSé3&C|a)’ 0.75 (9H,

Sthyd gster o(15-8. 7uy) € 0 6809 2%, aePahey yel | o) «,

20 F=7.1Hz), 2.45(1H, br), 3.89-3.92(1H, m), 3.98-4.02 (1H, m),
4.07-4.12 (1H, m), 4.12(2H, s), 4.34-4.41(2H, m), 6.967.00 (1H,
m), 7.03-7.05(1H, m), 7.21-7.24 (1H, m), 7.26-7.29 (1H, m),
8.39 (1H, d, J=8.8Hz), 8.63(LH, s)

Step 6
25

F

0 F 0
cl CO,Et ¢l mc%ﬂ
— U /
T

\\r OTBDMS

The compound (17 g, 30 mmol) obtained in Step 5 was
dissolved in methanol (120 ml), 28% sodium methoxide methanol
solution (62 ml, 304 mmol) was added, and the mixture was heated

30 under reflux for 19 hr. The reaction mixture was allowed to
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1H NMR(CDA 3 400MHz) (d) ppm -0.09(3H, s ) ,
-0.05(3H, s ) , 0.75(9H, s ) , 0.85(3H,d, J=6.7Hz),

wa2m3as¥sd , 6.7Hz), 1.39 (3H, t , J=7.1Hz), Ecrm(zllﬂ/()()%m

br) , 3 .89-3 .92 (IH, 3
b8 Ieerﬂrltermrét%elr?e@ﬁep é2$§ iy g pdagh ?Fld ppthanol

Q5£4 ?Fﬁgga%§d095éé é?ﬁhed %rgés@rQS(lTher3831ddé wdd- 7

abﬁﬂa?HéEtbﬁ ﬁg@ﬂmg cbdcéﬁhﬂatégThgdfgdgbwrxb(&Eﬂdg exggacted
obtai ned I n

WP Sty a?%%%%dﬁﬂff SBHiRB P nPHATBI > afﬁh agﬁ?hﬁ6§lxture

dgs fy%%e d, ?M@Stﬁgkkﬁitr%QQ t:hs Hbﬁ&@ﬁﬁk&%ﬁﬁlﬂﬁaéereduced

under re 19 hr. The reaction m xture was

raldsenee ﬂ:ocgmiret@ couln avdacst ULé, ghavErcqmuongd B ggisa pale-
added, alid met hanol was evaporated under reduced

Nﬁﬁ-ﬁé’? The residue was acidified by adding

$peent rat ed hydrochloric acid, extracted with ethyl

acetate, and dried over sodiumsulfate. The m xture

was flqcmmoemjld and1¢hEl f9) tolied nRgs 18oREERAt ¢ Hay Hfdsnded in a

reduced d

ot R AR I JL U M) g ) o
hokh kbnpekadlhtai nedsddy %tx%t@lv\asrgss@rmﬂ@dn i 1T africomgound A)
sol vent ~ of ethyf acetate (20 m) and _hexane (20 ) at

waﬁ)rﬁele@ﬁr andr the aniseare mMpst SirEpgsERr ¥ ditm | 1Thss

Qun e d, h

IBJGI‘SH'P T \Ag%%%%ﬁ%?onan%;t h% ?te g%eg'fﬂﬁgn%@lﬁhc‘gmag Heuum
dxeirai RioNgivel tempasnd aC uwnydrtadd foemgl¥e TOMbund yAeld 77%)
(crystal formIl, 10.40 g, yield 77% as a white

a»la d"hlEﬁaﬁﬁllédB : Production of crystal formlll of

Bl SR B AuEX20R! §5 3oy stBNOHEH 981 0bs CENS o A

o —ttHhe—conpound—AThe crystal ormr t1—of _conpound

ExdndLeD 331, R2oduatbdy) cﬁﬁ)tcaayrsaetdill foExalipl eoR -thevagpmpound A

added to I sobut ¥LI acetate 3
he crystal form II o comp und A (10.0 g, 22.3 mmol)

“D_

obtained in Example 2-2 was added to isobutyl acetate (30 mL)
and the crystal was dissolved by heating under reflux. The
solution was cooled to 90°C, and stirred for 5 hr to allow
precipitation of crystals. This solution was further allowed to
cool to room temperature, and further stirred for 12 hr. The
precipitated crystal was collected by filtration. The obtained
crystal was washed with isobutyl acetate (10 mL) and vacuum
dried to give a white crystal (9.85 g, yield 98.5%). Since this
crystal was confirmed to be different from crystal form II by
XRPD analysis, a crystal showing the XRPD chart (Fig. 1) as this
crystal was taken as crystal form III.

Example 3-2: Production of crystal form ITII of the compound A

The crystal form II of compound A (250 g, 558 mmol)
obtained in Example 2-2 was added to isobutyl acetate (750 mL) .
A seed crystal (12.5 g) of the crystal form III of compound A

obtained in Example 3 was added at room temperature and the
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and the crystal was dissol ved by heating under refl ux.

The sol ution was cooled to 900C , and stirred for 5 hr
W0 20081113508 preci pitation of crystals. This sol urCDIP20&%009604

further allowed to cool to roomtenperature, and

rfigtulrer wesi statrédricm I hrrheTb?eeaf%?%%%‘é%Peéﬂr yEwgtal was

l.e filtrat | r
GEIRERSSh PH fSOBET S ko thte L G-AE) S Vo s dry e it
AR Hye ac%htg ez tndl) ( 2n85vgcuuni @t ed8bYive Shecebject
this crystal was confirmed to be different from

Wpéﬁévﬂﬂ BREIXRPS ar&Py 8 Y1818 r 8t 8%) S white

e rt r t

CONEER f SHEE) PRl fusle WprisdiefT¥S 56 AERIAKER 8O che
Jtormaalrdl pebdbbe epnplosindyAtiie (crystal formIII off compound A

conpound A (2 8 I b
i agdedn: BXPRBYEI JT adR SFED FBILHESS: A seod
é&%{?l% 3(—}}2 gr&d&c@ioﬁhﬁf Iyskah kgL 11t Of “rMReMpdund A

tarfred—+ 1 Exanpl e 3 Was added at room { enper at ur e
and t hesripcumce Awdsrgstal etbrfmorIIl7 Uar. O @heZQFédmml)atCéﬁ:alned

t al | fil
G P g aRREEINT T IFEEFPPABELal 80 (380 L mxture

d | e
v?ékd a:{lﬁ"é‘d”%lggleﬁ réi}f{ IPue>9 dﬁ’cg d:%%oqgles Qge%??ée*@%lr 52{%1'1'% ®|o lution

wdn $ddzfl§slt abdmgzccmfsemedrysnab eL@qua v siferthet cayphal form
st andar ro t he, c al stal_fo I f
TohpfuiPrr ey a n%la&f‘ é%%té‘ag‘ % é_% Ichgahéa a%d the

AR L wisd stEE:QQHCféﬁfB Q. Cﬁ%&%ahllf:@ﬁmaidzas ofdrﬁrm: allowed
compound A Compound A (crystal formlIl, 10.0

22.3
torotgolobitcainoeth amBRBATIES 2- sriggedadesdl? Bbr. “a5d tHe’ crystal

i sop nd th
SRR B0 Bl o000 (Pl K s oot o
w20 e dpr@phnBAC (10 amBr e thrid Welcalun( Hi89) to @J.\té] el:he object

crystal formlll o f conpound A obtained_ in
graduets @edalafermhEl fi & Uide Inay 16ty Péd2% )‘ o"i‘S 5a mhlte

Th| S a}rTai(LLH e vvas f hv%s a(%dlﬁf’ﬁqle'd @cpal e&ugvépé}pg to the

r for and the crystal
standard product of the crystal (crystal form III of compound A

obtained in Example 3-1) by XRPD analysis.
Example 3-4: Production of crystal form III of compound A

The crystal form II of compound A (7.00 g, 15.6 mmol)
obtained in Example 2-2 was added to a mixed solution df ethanol
(52.5 mL) and water (7 mL) and dissolved by heating. Water (28
mL) was added, a seed crystal (10 mg) of the object product was
added at 70°C and the mixture was stirred for 4 hrs. After
allowing to cool to room temperature, the mixture was ice—cooled
and further stirred for 2 hrs, and the crystals were collected
by filtration. The obtained crystals were washed with a mixed
solution of cool ethanol (8.4 mL) and water (5.6 mL) and vacuum
driad to give the object product as white crystals (crystal form

III, 6.77 g, yield 96.8%). This crystal was confirmed to be
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was collected by filtration. The obtained crystal was
washed with isopropanol (10 nL) , and vacuumdried t o

w@erwe/1135e8 obj ect product (crystal form I, 9.FQr/apP2005/009604
yield 97.2% a s a white crystal. This crystal wa
esHANPARBE EOothe eStaidars BrPArch (Rt i Eﬁ’ogﬁg{’
. L crystal (crystal formlIll o f conpound A
agbatlgisﬁgd in Exanpl e 3-1) by XRPD anal ysis. Exanpl e
3-4: Production o f crystal formlll o f conmpound A
The crystal formJ] I o f conmpound A (7.00 g, 15.6

ESReNiNSREal BRIl Exanpl e 2-2 was added t 0 a mi xed

sol uti : aigh,Wak &r £ Nkdreidtermined
di sso|T\?‘§dgﬁt’ﬁ?gggg?ﬁﬁéégm%&e:&)(c%@nﬁ) was added, a seed

o Wiealfol 16wimy andlydie disjsést pndditbe skabildded tgst of each
70C and the m xture vvaseéigtir.red Eor 4 hrs ié%fster
SR G OFM oW 2D P L ISh S BRp EPETLF R, TR HETR xt ur e
%liece-cool ed and further stirred for 2 hrs, and the
Trystals were collected b y filtration. The obtai ned

cryst dlrslewer etheshibse wpdr i iridke dhsopliproReBtfoRash|crystal

t hanol. (8.4 d, 5.6 -
N R R R e e it g R
[ Qe £oBm /710 obidBldl 96 8Hpmplli $ &ngstled amstal (crystal

confirmed t o b eequivalent to the standard product
fdExmidle 8bipingd XRPFiammlesi3s] ERperPARhtas BEHSe

Thﬁ Er.opgrté val ues of each crystal formwere

Preds y the follow ng analysis tests , and the
Bt abidayt poast @f Fepadtanatsiyal form was performed
using them as 1 ndices. Sanple Unless ot herw

Se. .
speci fihdd, teRE ainperkne oMot 'sTal PEFget a&lﬁ%‘?arﬁqlon

bt.ai n [ r I , oD r Aal btained i
A P Mo BET IS EIAY ot pE g 4 te ovzained 1
Rd fesdetlce Grumpat fprhxdrgle dbtmidn@dampnlExanpl e Thel diffraction

were used as sanples. Analysis test
patterns are uti??zed to spééify the crystal form, evaluate the

stability, to determine the purity and the like.

A sample was fixed to an aluminum cell, and the
measurement was performed using an X-ray powder diffractometer
(RINT 2000/PC Ultima®, manufactured by Rigaku -Corporation, X-ray
source: Cu-Kgl ray, tube voltage: 40 kV, tube electric current:
40 mA, scan speed: 5° per min, step width: 0.02°, diffréction
angle: 5-40°), based on which the diffraction patterns were
obtained. The obtained diffraction patterns are shown in Fig. 1.

As shown in Fig. 1, X-ray powder diffraction patterns
obtained from respective samples were different.

Therefore it was confirmed that the crystals obtained in
Reference Example 1, Example 1 and Example 3-1 were distinct
from each other, and show characteristic diffraction patterns as
shown in the X-ray powder diffraction pattern. Therefore, in
the present specification, they wefe named as crystal form I,

crystal form IT and crystal form III, based on these X-ray
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1. X-ray powder dif fractonetry This test ains at
obtai ning X-ray powder diffraction patterns to specify

wo b@sardpet al form of the crystals obtai ned i n Ref/are0m 9604

Exanple 1 Exanple 1 and Exanple 3-1. The diffraction
neatdesr A4 Lirection ipadd-ar®Sspeci fy the crystal form

evaluate the stability, eLeLak hd Yo oot

the | i%ll?g. SRegékngP%ek\i/\é/a% ?jit )?%% :co anggl tfjér;nﬁﬁgumJlE cel I:L , gr?d won
g PBASHEEBENS tiRSoDaiddr regstal ngaprbX-swlyshededn a
diffractoneter (RINT 2000/PC U tim _1 , panufactured._. 1
qoprRicheke LUBrpeRReT dirsed ogy thsufiEfragtien HAFt tipgt9- L
vol t age: 1 K Vai daksCUhHeBhar 408 s SCAMi Ffraction
speed%’%’\i3 g‘g%hmdﬁ%ygg%ﬁﬁpg{ﬁ sO. 02, diaﬂ ract ison ang::;LI e:
fek®) spebaseddofrarhitite tdief faiattiant banteats endiger @ are

obt ai ned. The obtained diffraction patterns are shown
shewd §elew. As shown in Fig. 1 , X-ray powder

i ti pajterns obtai ned fromrespective sanples
gexerfﬁ{asrt%ﬁfkgr%gntj Therefore it was confirmed that the
M iy tHlff rabtdbnedeak: Ref@ridncd 4E48npié . 64, ERadpl elG.48, 19.16,

and Exanple 3-1 re distinct from.each ». and
@n&ﬁrcﬁérééte??s%p %ff%r'ag%'gﬁ'p tgghsﬁasrﬁ,hom in
érL‘aezQé'tfeﬂsE%U&{fﬂHéE?&ﬁ iRRRabLer g, Theraf one,. 1en 20.90,
the present specification, they were naned as crystal

dloriel , crystal formll and crystal formlll, based
on these wder diffraction patterns . For

-ra
K §>P§F’6‘n¥g? the crystal form the diffraction

Reak Gharaectkebhshésk oA ,coyotal 13830 peleved uateds, 16.48,
I n a conprehensive manner based on the diffraction

Theia, i20.Bikg. 21.22 The2 réh n 28 -PRraébi 8h pelks? amd - 34°7
haracteristic . diffractio —8hg ifif%qrq@tst@e 20.84
3 ilgﬁlﬁafi%g%ﬁ%gflnorﬁi%ge%%?l§§ré'sﬁbvvn below ~— " 77

1Cryst als bosm | ] Main diffraction peak:2 g=6. 58,

14.40 r 14.64, 15.24, 16.48, 19.16,

[Crystal form III]

Main diffraction peak:209=8.54, 14.02, 15.68, 15.90, 16.00, 17.06,

17.24, 17.84, 18.12, 19.50, 19.90, 22.26, 22.68, 23.02, 24 .16,

24.76, 25.18, 25.74, 25.98, 27.50, 28.80, 30.38, 30.72, 32.54°;

Characteristic diffraction peak:20=8.54, 14.02, 15.68, 17.06,

17.24, 24.16, 25.74°.

2. Thermal analysis

This test aims at the measurement of the enthalpy and
extrapolated onset temperature at an endothermic peak on the
Differential Scanning Calorimetry (DSC) measurement curve.

These values are among the indices of the stability of the
above-mentioned crystal form I, crystal form II and crystal form
III, and can be used as an index to specify the crystal form.

2.1. Enthalpy and extrapolated onset temperature of crystal form

I and crystal form II

Crystal form I and crystal form II were subjected to

measurement using a Differential Scanning Calorimetry (DSC)
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20.90, 21.14, 22.24, 24.74, 25.64, 26.12, 27.20;
Characteristic diffraction peak:2 g=6. 58, 14.40,

wa2003613529. 90, 21. 14. [Cryst al formll] Main PCT/JP2005/009604

dlffractlon peak: 20=6. 56, 9.04, 13.20, &%652}61 1 .24,
MG SAY eMeY LB PP IYR S @ﬁcﬁz‘lozzménuf%t% gaku

?]o% 4 %%f e, dhgggafém&mt A8AlE12 636 ng,

é%% f§%§8§ i@ 20. 8 2122, 25,22 [Crystal Fbrn?

dnidersuredirf & acd ten makmmqﬁur@mmcbp@z p&5,68nd alumina

15. 90, 16. OOf 17.06, 17.24 t% 184 1 12t 19. d £

opgdsp asp2. sefesongy Jiqenthalpy any S ra?o" ed onse

é§% é%at%§e9§t 2 - o8 %@a§80n39h320b€§ﬁﬂéﬁ DSC curve
aracteristic diffraction peak:2 q=8 .54, 14.02,

mﬂéceﬁ&etkim@ﬁed;w 24, 24.16, 25.74. 2 . Thernal

’ v ) & :%negpgtu S ol}e crystal form

pﬂdot her mi c peak on the D| ffer enti aI Scanni ng

Tatorinmetry (DSC) neasurenent curve. These val ues are

. armng Giystieddifosw I)Htvh%s stwbiaatef ¢p paesurement using a DSC

above- nenti oned cr I d
AR ARGy PP TS a0 - S R4S LRk od 3l R gt
ERYIat ibhe, chiNgéal atydPhede]. mEBAEHBERYN@NEBmMPle 5.04+0.5 mg,
extrapolated onset tegﬁerature of crystal form!| and

tﬁmnﬁnﬂtuﬁérﬁiﬁ¢ @it d°CTBif | 2w ey glasefopaiy | and alumina
subJ eg a eng) n

%ann ing Ca%%grég?ge S%%C) rrel%tggg?grrglﬁta %ﬁ%%%ct?lu@see@ onset

ﬁéﬁﬁaﬁé%&renaﬁuéﬂCémmdxhdnmﬂ% pakit Gar pbe adbhadned Misdercurve

at nosphere, neasurenent sanple 5+1 ngy, tenperature

Te5e min®e&f ni n, al um num open pan, and al uni na

oxi de 133, 3.L6heLeace. sl e Ak and extrapol ated

onset tenperature at an endotherm c peak on the

obt ai ned DSC curve

Table 1

DSC curve at endothermic peak on enthalpy and extrapolated onset

temperature
Endothermic peak
Crystal
form Extrapolated onset
Enthalpy (J/9) temperature (°C)
Crystal 51.080 150.3
form I
Crystal 53.542 151.2
form II
Crystal 81.404 162.1
form IIT

As shown in Table 1, crystal form III shows greatest
enthalpy and highest extrapolated onset temperature among three
crystal forms. Thus, crystal form III was confirmed to be most
stable form.

3. Purity test
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were determ ned. 2.2. Enthal py and extrapol ated onset

tenperature of crystal formlll Crystal formlIll was
waaivsecIsesl t o neasurenent using a DSC measur eneeit/JP2005/009604

appar atus (DSC8240, manufactured by Rigaku

Cor porBtiisortestundes at rrm@?e@}e%%u?tgﬁewr%,W% compound A.

. 0+0.. 9 tenperature r. rate;. ] 4

qg?eoﬂldflﬁg'g,bagn arum fa oxi geg’sgg ?e @%g%lczslfégﬁlgq@y'

£t hahpy tgndfestmppoidteat] anseblt €oper atame atysral form IT

endot herm ¢ peak on the obtalined DSC curve_were

det er Bawdd sarkder 4s6Ys 82k o@h wRtich CT¥BFRL 1T0rmghfi o op - 10

il chalér \éﬁﬁgélgggo%rbeéé‘gt%rﬁ%l%n t@nﬁlgﬂé P¥n aéh%unt of 10 mL and
trapol ated onset tenperature As shown 1 n Table 1 ,
etz o eafiplel sshowsorgr edtdst seitthabpy (BhduIbi gleesepplied to

extrapol ated onset tenperature ano three crystal
Kahperfeggangeysigyiq d%hfﬁqmaitc\%gpggnf“ﬂ?h@d WS HhSst

S 2RA %ghd?ti R tphd el thizschegt 8h8% Smple solution was
easur erent of 1he purity of conmpound A . The purity

s Ured bed aasonati c esntofgmatdringabndt Bhé | puyityd wes determined
Purity of conpound of crystal forml ., and crystal_.for

T R OLARHR B B TR § O PURRAYeEGoPar cinitie TAbles 5
S 6l@di), Was dissolved in acetonitrile to make an

anmount of 10 nL and used as a sanple solution. This

solution (10 nL ) was applied to high performance

liquid ghro graphy (HPLC) der the follow ng
%‘b‘%d‘i%i‘tfﬁs.‘nihg Eeg\&“%#ég gflggch sanpl e sol ution was
nmeasured by automatic integration, and the purity was

determ ned by the following fornula. The purity is |
Ehowntah phek Taisaes peadseobtpned from sample solution

Bem: total peak area of peaks other than the main peak obtained

from sample solution

Test conditions

Detector: UV absorptiometer (wavelength: 259 nm)

Column: CAPCELL PAK MG (inner diameter 4.6 cm, length 15 cm,
particle size 5 pm, manufactured by Shiseido Co., Ltd.

Column temperature: constant temperature around 40°C

Mobile phase A: trifluoroacetic acid solution (l:lOOOf

Mobile phase B: solution of trifluoroacetic acid in
acetonitrile (1:1000)

Gradient program: As shown in the following Table 2, the mixing
ratio of mobile phase A and mobile phase B is changed to control

concentration gradient.
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Purity (% = 100 - (A sunfAs) X 100 As: total peak
area of peaks obtained fromsanple solution Asum :

wo otoal1133ek area of peaks ot her than the mai n PErEkP2005/009604
obt ai ned from sanple solution Test conditions
Det ector: WV absorptioneter TaRd®l%Zngth: 259 nm
Col unTT GARCET T By MG A T NNekioBl BEe5iisel. b 16D1 IengiBe
15 cm ,pi‘rt',frijeec%iﬁ?l 5 mm manyf geured by Shisesdo
Co. , rttd—Corumm tenperatyre: coggtant TEenperatyy e
aroungd _400C Mbil e phase Al: triftuioroacetic aci
sol ut|on (1:10@3% Mbil e phase B5>%bl utipn of45—>48
triflporoacetig_agid in acetonitripe (1:1D00) Ggdient
program As shown in the follow ng Table 2 the
m xi ng ratio df5+zsbi |l e phase A aBd>2fbbi | e| phase8-B80s
changed—to—Tontrgt_—Toncentratrion adient| rable FI ow
rate: |1 nl/nirf>3> Puritylof co pound of | crystal” form
11 Alsample (gytal formlll, 208,550 ng) wasgo—45
di ssolved-—in—a—mxture{4—ot—robiHephase Band
nobi | € phase B&dtheke an amount 8% 50 nl| whi cHtas
used a saggle SOJ_th.I on. Thrs solution (1 nL) was
preci £ePY MB5Sared™ 4™ nixture (4:1) of robile phase
B and nobil e phase A was added to precisely make an
amount of 100 nlL, which was used as a standard
33 utBuarityTied semppend 0f195yistadd ferBndafd sol ution

(15 ) .was appli Ochj rf c I QUL g4 1 d.'
chro osgarméjéﬁyp(%ﬁggg?iuﬁgig?% € f%'r%\%i {n?lal) cg%édi?%%shos.ve e
mhecpeak(4angaocdf mevLhe SsHald @ analsmobadarpdady A to make an
automatic integration, and the purity vv? ef er m ned

s d .
ayouHe FolS0oMtngWhaemiras waeRd 3¢ At FRLendH P he ThiS
§§$ﬂéﬁég.q%|9&5 was precisely measured and a mixture (4:1) of

mobile phase B and mobile phase A was added to precisely make an

amount of 100 mL, which was used as a standard solution. The
sample solution and standard solution (15 pl) was applied to
high performance liquid chromatography (HPLC) under the
following conditions. The peak area of each solution was
measured by automatic integrétion, and the purity was determined
by the following formula. The purity is shown in the Table 7

below.
Purity (%) = 100 - (Asun/A:r)

A;: peak area of main peak obtained from standard solution
Agum: total peak area of peaks other than the main peak obtained

from sample solution

Test conditions
Detector: UV absorptiometer (wavelength: 259 nm)

Column: Waters XTerra MC C18 (inner diameter 4.6 cm, length 5
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Purity (% = 100 - (A sura/Ar) Ar: peak area of main

peak obtained from standard solution Asum: total peak
wae@a/10850peaks ot her than the main peak obt ai NECIT/12005/009604

sanpl e solution Test conditions Detector;

cabs DRELLORES cAidneiad éngt Wi 2BINREFC BTy \W&tt@ﬂf§)
e g e L L

tRipune praperai Lplﬁ:s;ﬂﬂﬂsloaatlﬂeﬂmeamm etcardllmctads@@@n
Mobi | e phase A : phosphoric acid is ad

Imqgr@:ggg@hgﬁplh%ﬁ ARG pHar2 581 utt r"f“d(illus't PH489 {0
g@bg H Lo H. Oaé\@{gr{lﬁcﬁli%se B : acetonitrile
| en

program As ovvnrnthefollovvrng Table 3 , o
tdediiexicngrogtam: dfs nailuvre iphabe fohholvimbiTablghdsetBe mixing

TaR PAYBODBIS FRATH b ARG SOPUFI POt dot i SHftieniag To control
C%T{Eén%&a@%ﬁug %@_ﬂén@f solubility of the crystal in

various test ut1ons and under various pHs. The
solubility is one of the indices of the stability of

t he above-nenti oned crystal &‘ j:n crystal formll
and crystal formlll and can Ustd also as a
reference indices of absor babr I | ty of cryst al form by
[ivin pi-snAs Each-sa {erystal f ... +

, crypt aff1Psr i) s ysi aMo}p%I%Ifl}qse
pl daced in airgedatieantrifuge tule Fr)mpt hpr Wi fﬁ
foll oW ng testospbution (5{n) ans8 shaken vvlth 6112
shake—(SR=1™ ufactureg by elzeh Col, g%
14 holirs. After staking. the ni XPUte was centr _fma
(3000 rpm 20 39 and the|super ngd ant was filtesoed

t hr ough—6-—2—+mpore—stze—
4316 20558 80542
46-55 58 42
Flow rate: 0.9 mL/min
4. Solubility test
13 This test aims at measurement of solubility of fhe crystal

in various test solutions and under various pHs. The solubility
is one of the indices of the stability of the above-mentioned
crystal form I, crystal form II and crystal form III and can be

used also as a reference indices of absorbability of crystal

20 form by living organisms.

Each sample (crystal form I type I, crystal form II and
crystal form III, ca. 10 mg) was placed in a 10 mL centrifuge
tube together with the following test solution (5 mL) and shaken
with a shaker (SR-1M; manufactured by Tietech Co., Ltd.) for 14

25 hours. After shaking, the mixture was centrifuged (3000 rpm, 20

min) and the supernatant was filtered through 0.2 pm pore size -
13 mm diameter polytetrafluoroethylene disk filter (Millex-ILG;

manufactured by Millipore Corporation). The measurement was
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(MIlex-LG manufactured by MIIipore Corporation)
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of ggﬁa sa(ﬁ was p réorm

e ditions . The results of [crystal 2f'orm
the results of crvectal farm

pr
I -Hw"-qn Table 5  the results of crystal—form
II| are shovvn in Tabl .8 , and thé.Pesults| of cryst@ll
farmIIl are shown TngTabl ¢ 7 . lﬁssshom R Tablgds
and Table 7 , crystal—formtt—and—crystatrfornmriii

ndt shew, 2y, o fflerene inlthe t &t results undef 0alji
prleservation conditiods , as conpaed to the initd.al .
sgnple. In contrast, 6a§ shown inglable 5 crystal gorm
| |showed changes f-n—the—Xtay powder—diffraction
pattern obtai ned|fronBsanple aftef*preseryation uRder
preservation condition #3 (800C ,

ot ol

1) Japanese Pharmacopoeia, General Test Method, Disintegration

Test Method, 1lst fluid. Hydrochloric acid (7.0 mL) and water
are added to sodium chloride (2.0 g) to make an amount of 1000
mkL.
about 1.2.

2) Japanese Pharmacopoeia, General Test Method, Disintegration

This solution is transparent and colorless and has a pH of

Test Method, 2nd fluid. 0.2 mol/L sodium hydroxide sample (118
mL) and water are added to 0.2 mol/L potassium disodium
phosphate sample (250 mL) to make an amount of 1000 mL. This
solution is transparent and colorless and has a pH of about 6.8.
3) McIlvaine buffer obtained by mixing disodium hydrogenphosphate
and citric acid at a given ratio to adjust to a given pH.

From the above-mentioned results, it was confirmed that
crystal form II has higher solubility than crystal form III.

5. Stabiiity test

A stability test of each sample was performed under the
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preservation in an open contai ner for 3 days) and
preservation condition #5 (600C , preservation in an
wop®y/1c3m ai ner for 3 . weeks) , and the X-rayP@DIRPes5/009604

diffraction pattern of crystal forml was observed to
oWy PXEEEEVAFE PP t RN T QP SpondBe 8PFRtER(9hFrystal form
er riye cr . 1 i foMASI T h

f(;\a/}:{a]{euaslt?1 S %t Egt g%’t"%g?g{" o‘%ﬁét #ee sfsugrrl;%]l gksﬁggey‘gacr yost al - ore showR
in angilld 6n badctystedsdbrsndfl acwysicad poesellhtamn.shthe in
X-ray 7povvder diffraction patterns of the sanples
?ﬂ@s%r vation sanpl e under preservation conditions #1-6
5 of crystaly for iyl rahee SHOMY i thriidd 7 ,ZCIgglegf BoResH tashg

of stability test of crystal forml R .H.: relative

duydthilt FoXRDIIX- dag mowdshrowdiarfyr défderengdabh etlee test results

$%E%#} o%ﬁ%%%?%é%géé;gggqég;(:r Séglcgﬁég}éé é%'gﬂé:initial,
difdract QEHEEB}S‘F?QERE, Laﬁ%#ns iof Tababi bi t¥ry£ed1 Horm I showed

crystal forml . relative humdity XRD: X-ray
gowes dinf thecKonay rgowtemdifd negsabnspattere obtained from

b - ti d stabjlity test, it b , t.hat o
TG ST POPRRTOSEACh M BTERETRRyETAl THm T Ioadd (80°C,
SFdsd@athienMih! hnWehén exdriteiRletr Foabbedapgerandh@servation

preservation conditions . Therefore , it was evidenced
edradithopsthal (FBPGn [Hremedverjenainfak mrgn gpngainer for 3.

i _
P S, 8§55 el sy ogh, BLOCMEL SR o

Ty albskokadl toi Bavi®dr&verlefipiedb ke thatte cXysd vl pdvaten
II'l is nore preferable because it is the nost stable |
T iffagtion Regterystarivest huom grysEpystarmfblm 1us, it was

%éa?lt%%teet&lp%hgty ' Qr{n g%lr% ys%tm?)lleOfShBQS@ 893%119& l‘@%‘i’lsition to

resen anen |
crystal form II during preservation. The X-ray powder

1

o

diffraction patterns of the samples preservation sample under

preservation conditions #1-6 of crystal form I are shown in Fig.

20 9.
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Experi mental Exanple The foll ow ng expl ains eval uation

nmet hods of the HV integrase inhibitory activity of a
w@eoostigdsoor a mi xed crystal of conmpound A of tPET/JP2005/009604

present invention, (i) Construction of reconbi nant

i ntegrase gene expression sy§eR#¢ The 185th

(iRt Bsg0e "ol el ras T PR ik RO %0y

hlstldlne and |nserted into the restriction enzyne

del—and tes—of —thejptasnrdpET2tal=)
n&r’fﬁﬁﬁﬁi’ﬁ#ﬁ‘&nb ) ANpeagenye | Pahergby an ¥RD egr dse

L nCOREAEAODBct br pET2 | a- IIN-El85H was constriyct SH1YSLs

Thermal

VoS

D

ii)| Productionfand purifidation of integrase ofhgrmic
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t Cin a liquild almmﬁadj ni ng onset
h

m

Q O <
c

xnpici [ 1 n. V\he1 the cul turje reachegbinhe | ogar|itdmpegrature
rowt h phase, isopropyl- b-|Dt hi ogal act opyr anosji s \wa8)

dded to—pronote expr ESST O of " TNtegrase gene.| The

ul t| e was conti for 3 hr to Memnitangeccunul ati on

f tHel9%f%grase Ig ? ot EPE The reconhinant E . |awd ichsasre in
of | eeemerinepel | et slB cent ??fi@all d SEpH @t ican W curve
resel?r@jelaitedS)@PWﬁéaEC.e col i was,suspsnded |in Lysis

uf flefox 2D daMsHEPES (pH 7.5), 5 mM DIT, 10 nM |CHAPS,

0% (gl ycerol ) containing I M sodi um@ahddmdefand

ubj egéed to repeat pressur|i zation @fraction

epreéﬁ Ll i zation forekdnydirie, and geptfdfioJs
1.0

e t 4C, 40,:000 cd go6Qe N ecoveriq change in
Vage(ﬁ ”Jb%e o i) 9969 <9r§ d ROU e
i xed %t
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%”agpgu‘r 1e“r:gfree o f so’gn cnh% ori de,
¢
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\dsor @vdcon o f ijnt egrase priotein t| o the resin. The

d
resi ncyesedvashed thﬁ/sn s buf f er| Bontl@ngeng {100 iti M
qodi ugaetd Bidde | and 72 . |in No change in
4 Preserved 99.1% diffraction | DSC curve
for 3 appearance pattern
weeks
£0°C Overlap of
Open diffraction
container No cpange . patterns of No change in
5 in 99.1% | crystal DSC curve
Preserved appearance form I and
for 3 crystal
weeks form II
60°C/75%
R.H. No change
Open . No cpange . | in No change in
6 | container - 99.1% diffraction | DSC curve
Preserved appearance pattern
for 3
weeks

5 R.H.: relative humidity

XRD: X-ray powder diffractometry
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the integrase protein was eluted with Lysis buffer

containing | Msodiumchloride. The eluted integrase
WEe@s~/1350%0l uti on was applied t o a Superdex 7PEI/JP2005/009604

(Pharmaci a Corporation) colum for gel filtration. The

protein was eluted with LysT3bbaféer containing IM

odi | ori e t s;p f the
ﬁ 3‘15 ngsé,lht hrfeeélggo ec?eggangbgr?esgr ved at -80
OC (i |) Preparat| on o f DNA solution The follow ng
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d I‘ﬁoi’(dﬂ't\}f&pﬁ donhor DNA__tar get DNA, and each
bnpllement ary strand (+ and { strands) t o 1 mM|Erggghermic
xtyre was heated at 95C fol 5 mi n,| D8f@@actien]bgak

n, |7 00C for 10l mn, 6 00C|fo é%O partefn00€ flolegBrapolated
A ad®i&i84C for| 1 0 M n and %I{ Br\agsah125C { ohset

ve |a doubl e stranded DNA, which wasoyaed:for t|hemperature
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o]
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ell,?/ 1Y I nt egrase) °bi té)ﬁ_ys,.actmlm tyThg plcﬁ@r change in
DNA W& 0f&d wit finbuffe Q diMf rettwhihg PSE0 curve
i l§r§<§§éaefio eaéﬁpﬁEF?n?ﬁ st r ept dyediteraoat ed
for 3 days
60°C No change
Closed No change . | in No change in
4 | container in 98.9% diffraction | DSC curve
Preserved appearance pattern
for 3 weeks
60°C No change
Open No cpange . |in No- change in
5 | container no 98.8% diffraction | DSC curve
Preserved appearance pattern
for 3 weeks
60°C/75%R.H. No change
Open No change . |in No change in
6 | container 1h 98.9% diffraction | DSC curve
Preserved appearance pattern

for 3 weeks

5 R.H.: relative humidity
XRD: X-ray powder diffractometry
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mcrotiter plate (manufactured by Roche) and al |l owed

to adsorb at 37C for 60 m n.

The DNA was t hen washed

wowrdl/1pses phat e buf fer (Dul becco PBS, Sanko JuPgEERR005/009604

Co. ,

buf f er.

Ltd.)
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XRD: X-ray powder diffractometry

From the results of the above-mentioned stability test,

was observed that the crystal form I was unstable but crystal
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dithiothreithol (DTT) , 0.1 ng/nL bovine serum al bum n
(BSA) , 5%glycerol, 10% di net hyl sul foxide (DVSO,

wWO2003%1350¢en 20 Tabl e 8 Eval uati on of anti vi r uBCT/JP2005/009604
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activity The effect of conbined use of a crystal or_a _
famed Icepdt grystak ofpourd TAver e RETpERREYIt SHaRightingler various

and exi stent anti:H V. agent be. de ] '
oG e RRRT EES oy dHSESTOrRe STt oy idd, dgat
asastefl tteemagenssdféopaexi soahi INUCheesSpoefemlelssefor use as a
transcriptase inhibitors_ (zidovudine, |am vudine,

riwrREEUt] cal nBROAMRT id d&'d évéfse transcriptase
| nhi bifors, (ghav sggazg?fz{lgﬁgtbggggyaiﬁa' Bkb@hSsms, crystal form

(i ndi navir, nelfrnavir) an or a mxed

TT Vist aloref peefipoabe A andl ddystailk foamel BVal siatwek Ipreferable
XTT nmethod using CEMSS cells infected with H V-1 | HB.
heravs@ titoAs the BPsecttaltlec GWIEt8d - use of three

agent SSdl cd &n{y)é%taﬁ! fefé'mﬁlfh 64 SFystal fbfnncqliﬁ_oﬁﬂg Both stable,

zi dovudi ne a 'am vudi ne, or a crystal or a m xe _
L myisteal cafystaipofinthdn ,cdredsf ovied dnd thei pxelent imvention.
the like is eval ugted. Prior to the conbi ned use test,

xRy ineptedsE*3MPLSch phar maceutical agent al one are

measurgfl, £198RGRR! ERD1 QNS UvAhaTRACHELESlS 2GENEhel HIV
and 9 concentrati ons of pharnaceutical agent b ,

Ueteymiseednbabétiooy adrebeiteafl tas crassatopbi nduixeyl crystal of

eval uate th fect of comhined use of two agents .
‘F‘B‘i‘p‘ﬂ’d’i‘f‘o@ngg %&8 BFGTW%elrﬁ’geéﬁl "*a high concentration

PhardB Y uiceabnagenteforhithah tPRareBeart | §ahe agaftesBion system

are m xed and pharmaceutical agent a and the
concerftheatlisdthapbeophblaeing ot 8yl dategrasghButbsiength gene

L g rab an P b &t Bre B0 1 SRbeRAE 5 B Hibeddine and

‘Hat’l' dn e coO
theneqfane tanahyz eds basedi o driigmer Ggeanandf X1 chiateds of the

and Shi pman MacSynergy Il version 2.01 and Del t agraph
wkasnish pET8da (+) ~ (manufactured by Novagen), whereby an
integrase expression vector pET2la-IN-F185H was constructed.
(ii) Production and purification of integrase protein

Escherichia coli recombinant BL21 (DE3) transformed with
plasmid pET21a—-IN-F185H obtained in (i) was shake cultured at
30°C in a liquid medium containing ampicillin. When the culture
reached the logarithmic growth phase, isopropyl-f-D-
thiogalactopyranoside was added to promote expression of
integrase gene. The culture was continued for 3 hr to promote
accumulation of the integrase protein. The recombinant E. coli
was collected in pellets by centrifugal separation and preserved
at —-80°C.

The E. coli was suspended in Lysis buffer (20 mM HEPES (pH
7.5), 5 mM DTT, 10 mM CHAPS, 10% glycerol) containing 1M sodium
chioride and subjected to repeat pressurization and
depressurization for rupture, and centrifugal separation at 4°C,

40,000xg, 60 min to recover a water-soluble fraction
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A three-dinensional plot is drawn from % i nhibition at
the concentrations of each conbi ned pharnmaceuti cal

w@g®ati13sedt ai ned from 3 tinmes of tests, wth 9POE§RM005/009604
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68% 99% confidence limts, and the effect of the
wmﬁnr@cta@ié i sThVal vRe il Ivdesd 19nTehd viiiperiwals buffer free

L R e D e

PHEOHAGH @RrHvRYE 566 Prend Wikngiest be aed ifyxr B0MISl kghhllow
s nergi stic action +51 - +100 Additive action +50 -
Sitige oAntBgeETae? CPERESISh tosthe reppn s rhfy Tesin was

i nvention, which

s iﬂ&g&b@;\éeplﬁ‘eﬂéiﬂn% pelnttietuvdthc Lysial bhiffery imbasining 1M
an anti- HV effect as well as superior crystal
2edBIm ihloriRérefore, it is useful as a starting
mat er i h
par 1 ot Ty AT Eoe Bher oot ool Cannotts | spakies to =
sinse picop Ml gPharmadiar Cormatatenin) ocoAlDS. fﬁhl@el filtration.
appllcatlonlsbsed on, patent, appli_cation Oﬁ(4 oy
Trpre teinedarndabad, vt He W6t S T6F GRPEALAED H sodium
&?]%&F!}Yd d ncorporated by reference. Al of the

erences cited herein, including patents, pat ent
appl i cEite mts:aa,nud:dpﬂbhctmmsmsf hee indeglpsEnpbe pRimIWRTe

in their entireties by reference. CAIMS 1 . A crystal
etratAd PO PFRFSEYS aYSE{:OnEOro 2-fl uorobenzyl) -1-

H@) ﬂfe@éqra%saeabybmz setivalpr opyl ]

- 7- met hoxy- 4- oxo-| , 4- di hydroqui nol i ne- 3- car boxyl i c
acid, ’Wm o lHewiag MAasypeweicrzas T SeelBaAr pues edfesolved in

PRV NG ghanact er st Loy dhf 6action ReakSpats . 0), 1 mM EDPTA) and

mixed with donor DNA, target DNA, and each complementary strand

%apéyh 1st§'1 E’gggounléfé r:l'ocporLe pre?eéb()%%%w@iomﬁe and

(+ and - strands) to 1 yM. The mixture was heated at 95°C for 5
min, 80°C for 10 min, 70°C for 10 min, 60°C for 10 min, 50°C for
10 min and 40°C for 10 min and preserved at 25°C to give a double
stranded DNA, which was used.for the test. ’

Donor DNA (- strand having biotin attached to the 5’ terminal)
Donor + strand: 5’-Biotin-ACC CTT TTA GTC AGT GTG GAA AAT CTC
TAG CA-3’ (SEQ ID NO:1)

Donor - strand: 5’-ACT GCT AGA GAT TTT CCA CAC TGA CTA AAA G-3'

(SEQ ID NO:2)

Target DNA (+, — strands both having digoxigenin added at 3’
terminal)

Target + strand: 5’'-TGA CCA AGG GCT AAT TCA CT-Dig—-3’' (SEQ ID
NO: 3)

Target — strand: 5'-AGT GAA TTA GCC CTIT GGT CA-Dig-3’ (SEQ ID
NO:4)

(iv) Determination of enzyme (HIV integrase) inhibitory activity
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diffraction angles 2 () of 6.56, 13.20, 19.86, 20.84,
21.22, 25.22 as neasured by X-ray powder

walpdobnmsvoneter. 2 . A crystal (crystal form |PC)/IRE0033009604
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(3-chl oro-2-fluorobenzyl) - 1- [(S)

- |4 - hédﬁ@é)ﬂmpﬁym\@- wes hgd briegs) (Withy TRebub%er 4toxt? |InM, of
- .di rogui nol.i.ne-.3- l4i ' ' J

Sty D e et RR R it ve RV Pl e

i dfFaaidroplpeak smahu thdfumel ibyn Reppbesardl 3l fwdl 84, adsorb
14.02, 15.68, 17.06, 17.24, 24.16, 25.74 as neasured
3y IEafopotRierini f (e DdPerap. then weshsr with phosphpte

[ f 8- & Ch =2 obenzyt)lg-y ls - g
AL skl el bibmobsne ikl Lolthing 0.4
TWeerdidly dndquhbephate wifdnxy [Thenacedrebaviony rmkture (70 pl,
extrapol ated onset tenperature of 162 15.0C 4

. . .The
295 sthe To 1My ner * cFaf fehe qPPSitiAPtn RateEt pﬂi't?sth‘i?nce (10
Msldl R +A%tnd %tRe afam S tigde
‘3@n§?¥§&%& t gﬂc?ysf€§5%§ﬂ%1aigﬁ% gngﬁ?heggﬂﬁéqaljbfegrase
sraten? (A0 1) Sere Taden xed eacpswal lodnd| éagted at 37°C for
wherein the purity of crystal is not |ess than 70% 7
§°AFﬁharnaceutical conmposition conprising the crysta

of anympf, Clsai il Labged ﬁﬁAtPﬁ)1hﬁe%a§r¥§&é@,C%eé&ﬁﬁd“at 37°C
5 or 6, and a pharnaceutically acceptable carrier.8.

2or | It egmased whshed ovidomprdsyibaget huféeyseontaining 0.1%
of clajms 1 Ep 4 Er thecgixed crystal of claim5 or 6
HeeSth etV E PRgFBQi BRtCt1¥. An antivirus agent
conprigidyg, e mouyalapesbx fdyseflabediedd ahtlodfigekiddiein
m xed crystal of claim5 or 6 as an active ingredient
anilibodsn sariuitibhV (mgenfacomsd simGoche, ct§8tia}) sfasampded, and
glf%e %%%%‘fﬁeel' gtai%ngFgéF%%tea{n fﬁ@ %ro¥sg6‘ lm:B'(, Cfo‘a'l@w%doby(swashing
with phosphate buffer containing 0.1% Tween 20.

A peroxidase color solution (manufactured by Bio Rad, 100
pl) was added and allowed to react at room temperature for 4
min. The color reaction was stopped by adding 1N sulfuric acid
(100 pl). The absorbance at 450 nm was measured. ‘

The HIV integrase inhibitory activity (ICsp) of the
compound A of the present invention was calculated from the
inhibition rate according to the following formula. The results

are shown in Table 8.
Inhibition rate (%)=[1-(Object-Blank)/{(Control-Blank)] X100

Object; absorbance of well in the presence of test compound
Control; absorbance of well in the absence of test compound
Blank; absorbance of well in the absence of test compound, in

the absence of integrase protein

*Composition of the reaction mixture: 30 mM
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11. An anti-HV conposition conprising the crystal of
any of clains 1 to 4 or the mxed crystal of claim5

wW@Rr008/1833508 one or nore ki nds of other anti - H V BCT/IR2005/009604
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substances as active ingredients . 12. anti-HV
la@?émokmoaquqsaﬂéoa%ega@%r BIRF St 19 %Mﬁcém i3 Ay

0 es t fs f o
B R BT L0 ]/ lf v B0l BB, fom , 5
ghgeech ntl SEQIRNERYL | ST1 Nk <3< OpMBaAYan 0TObacTeedmc20
<120> Stable Crystal of 4-0xoquinoline Conpound <130>
09765 <150> JP2004- 150979 <151> 2004-5-20 <160> 4
<210> 1 <211> 32 <212> DNA 2 Artificial Sequence
<220> <223> Donor plus strand for activity
determi nation of HV int egrase, <400> 1 acccttttag

t cagt gt gga d&% Llltl(f‘% cd oﬁg%gﬁg%’@l\;ﬁx ]_"C% <(j.M

<213> Arti fHe-# "u““.c M-S
strand for ap¢¢mnqun mn

Evaluation of antivirus activity

The effect of combined use of a crystal or a mixed
crystal of compound A of the present invention and existent
anti-HIV agents can be determined in the following manner.

For example, the effect of combined use of two agents
from existent nucleoside reverse transcriptase inhibitors
(zidovudine, lamivudine, tenofovir), non-nucleoside reverse
transcriptase inhibitors (efavirenz) or protease inhibitors
(indinavir, nelfinavir) and a crystal or a mixed crystal of
compound A and the like are evaluated by XTT method using CEM-SS
cells infected with HIV-1 IIIB.

In addition, the effect of combined use of three agents
of a crystal or a mixed crystal of compound A, zidovudine and
lamivudine, or a crystal or a mixed crystal of compound A,
tenofovir and lamivudine, and the like is evaluated.

Prior to the combined use test, ICsp and CCsy; of each
pharmaceutical agent alone are measured. 5 concentrations of
pharmaceutical agent a and 9 céncentrations of pharmaceutical
agent b, determined based on these results, are combined to
evaluate the effect of combined use of two agents. For combined
use of three agents, a high concentration pharmaceutical agent b
and a pharmaceutical agent c are mixed and pharmaceutical agent
a and the concentration are combined for evaluation.

The test results of the crystal or mixed crystal of

compound A and combination drug alone or in combination thereof
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A three-dimensional plot is drawn from % inhibition at
the concentrations of each combined pharmaceutical agent,
obtained from 3 times of tests, with 95% (or 68%, 99%)
confidence limits, and the effect of the combined use is
evaluated based on the numerical values of;ﬂf% calculated

therefrom. The criteria of evaluation are shown in the

following.

Definition of interaction M2
Strong synergistic action >100
Slight synergistic action +51 - +100
Additive action +50 — =50
Slight antagonistic action ~51 - =100
Strong antagonistic action <-100

INDUSTRIAL APPLICABILITY
The crystal of compound A of the present invention, which
has the above-mentioned particular cryStal form, shows an anti-
HIV effect as well as superior crystal stability. Thérefore, it
is useful as a starting material of a pharmaceutical composition,
particularly, various pharmaceutical compositions for the

prophylaxis and/or treatment of AIDS.

This application is based on patent application No. 2004-
150979 filed in Japan, the contents of which are hereby
incorporated by reference. All of the references cited herein,
including patents, patent applications and publications, are

hereby incorporated in their entireties by reference.
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CLAIMS

1. A crystal (crystal form II) of 6— (3—chloro-2-fluorobenzyl) -1-
[ (S) -1-hydroxymethyl—-2-methylpropyl]-7-methoxy—-4-oxo-1,4~
dihydroquinoline-3—-carboxylic acid, which has an X-ray powder
diffraction péttern having characteristic diffraction peaks at
diffraction angles 20(°) of 6.56, 13.20, 19.86, 20.84, 21.22,

25.22° as measured by X-ray powder diffractometer.

2. A crystal (crystal form III) of 6— (3—-chloro—2-fluorobenzyl) -
1-[ (8) ~1-hydroxymethyl-2-methylpropyl]—7-methoxy-4-oxo-1,4~-
dihydroquinoline-3-carboxylic acid, which has an X-ray powder
diffraction pattern having characteristic diffraction peaks at
diffraction angles 29(°) of 8.54, 14.02, 15.68, 17.06, 17.24,
24.16, 25.74° as measured by X-ray powder diffractometer.

3. A crystal (crystal form III) of 6-(3-chloro-2-fluorobenzyl)-
1-[ (S) -1-hydroxymethyl-2-methylpropyl]~7-methoxy-4—oxo-1,4-
dihydroquinoline-3-carboxylic acid, having an extrapolated onset

temperature of 162.1+5.0°C.

4. The crystal of any of claims 1 to 3, which has a purity of
crystal of not less than 70%.

5. A mixed crystal comprisiﬁg the crystal of claim 1 and the

crystal of claim 2 or 3.

6. The mixed crystal of claim 5, wherein the purity of crystal

is not less than 70%.
7. A pharmaceutical composition comprising the crystal of any of

claims 1 to 4 or the mixed crystal of claim 5 or 6, and a

pharmaceutically acceptable carrier.
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8. An integrase inhibitor comprising the crystal of any of
claims 1 to 4 or the mixed crystal of claim 5 or 6 as an active

ingredient.

9. An antivirus agent comprising the crystal of any of claims 1
to 4 or the mixed crystal of claim 5 or 6 as an active

ingredient.

10. An anti-HIV agent comprising the crystal of any of claims 1
to 4 or the mixed crystal of claim 5 or 6 as an active

ingredient.

11. An anti-HIV composition comprising the crystal of any of
claims 1 to 4 or the mixed crystal of claim 5 or 6 and one or
more kinds of other anti-HIV active substances as active

ingredients.

12. An anti-HIV agent for a multiple drug therapy with other
anti-HIV agent, which comprises the crystal of any of claims 1
to 4 or the mixed crystal of claim 5 or 6 as an active

ingredient.
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