DESCRI PTI ON MONO- LYSI NE SALTS OF AZOLE COVPOUNDS
Technical Field The present invention relates to novel
wowtoen23ed ubl e azol e conpounds whi ch i s usef ul PEDIPAHHE310098
treatnment of, for instance, gerious system c fungal
i nfections and which is suitable for oral, topical and
parenteral adm nistration. Mre particularly, the
present invention relates to novel water-soluble salt
prodrugs having the general formula I : I In formula Il
, each of Rand Rl is aDRRGERIGIION an (G- ce) al kyl
group, and A is the non-hydroxy portion of a triazole
PROCHESS @ FORMING A GURHeDIRYQFIInON A 3@%0%%@3’%
or tertiary hydroxy group. The present invention also
SUBSTRAGE phar maceutical ly acceptabl e sol vates of the
salt conmpounds of forrmula I , nethods of use and
processes of nmaking the sanme. Background Art: Triazole
antifungal conpourfds are known in the art. O the

TECM IéJALCI* ?E)es known, one particularly potent cl ass
contalns ertiary hydroxyl group. For exanpl e,

S pgeseg%%ﬁ%%@@%c‘*%@?e baitroshpes g o
4-di 4-
on B 3EICSBIOEASbR  PaFERY B AR t@%ﬁa%ﬂﬁ%eof

U S. Patent No. 5,648,372 is shown bel ow. However, the
BACKGROQUND ARk cl ass of conpounds is linited by Iow

water solubility. For exanple, the solubility of

aboveOne iptipo b is digetased in amanése@ﬂt%ilpélbh@@ﬂ %‘0 55 13960

0. 0006 ng/nm.. This greatly inpedes devel opi ng suitable
whigh és tirealeddosap@ctes 06 maRitg awtictmsvictaindhsi swgfachiof a

problemis disclosed in European Patent Application
sdiicoRdadion subbestei by dmsdixaiorr. StHeldndditatied isarseaiot exidizing

antlfungal agent is increased by attaching a |inked

|
th@%g%u@g e VWhé Aﬁ?ﬁ?zﬁb% BA'dIé&rolgle ddiGtiom! ema exifizing

sho ernatively, 97/ 28169 di scl oses

plloﬁgég ?l@%ﬁ%\ﬂtﬁ tﬁ'@{(ﬁ)t Lt iR ?éﬁﬁ@hﬁﬁré@pfbﬁlﬁmgtot%

rary drox on o anti -

arb'grr@%m@at ?Te %rg 8pﬂt y %ﬁﬁcﬁﬂgq‘ﬁﬂ'@eg %ﬁ)@%’tél&gréﬁ t%%@g%t?éﬂ é‘ld is

WD 95/ 19983 d ose er-s dru S_havi

helfdn GeRCA MR ACTOHBURRSPENe SPE R BaURd Phidihe.portions
Xis OP(O (OH) 2 or an easily h drolyzable esé

patialy iNRelirp suriasecyibe gubstraie gdherediterginepddiged portions are
wat er - sol ubl e azol e prodrugs of the general fornula

reshoved tocleave al conviex imbiue torf surfadeaof theissibstraje. ( Gryis teabnique is
(0) - (CHR1)n- OP(O (OH) 2 or C (0 )-(CHR 1 n-

sUfREIERL f3riRb)mig2: rlinely diolpeofile mp surfdse raegulaiiywith a small
proposed. For instance, WO 96/ 38443 di scl oses

déghe’ Wé\ﬁérelt ZRIupdras ééﬂlg diffictino gReed #lick profild with a
shown bel ow. U. S. Pat ent 3, 097 di scl oses

sr‘?ﬁ/)@f Iy 28 L\}Séi?fe%l?dﬁené’sn %\ﬁﬁﬂgﬁ‘%@ e n’%{]ngldd%ﬁﬂléatléﬂ fiBldaSsihBe the

roduction’ of the

nglﬁ?@ @'9 gﬁé gﬁtg%a cﬁ@bgﬁ%&aﬁ gr E%@Rﬂéy n ﬁﬁﬁlﬁ‘lhﬂ'é‘ugrent through
e s siizRe PR Rndaal sﬂYq‘ié%’éé@zaﬁ%haﬁé‘ k}n@sg@%ﬂﬁess of the

phosphonooxyrret hyl taxane derivati of t he ener
stbstralea. AScorEngly LI Gaer 100kt RSk RIPHE ‘%‘t ah E!CQ'alE?cte'y
one of RI' , R2" R3' R6' or R7' is OCH2OP(O (OH)
dasignedmpeavedeoriotr, Abis toabe ceruited BEIBTY teirepaas staps of
phosphonooxymnet hyl taxane derivatives of the fornula
ahodizghe(topHRIHaCE 16 PRri{i)foih ihe wiigizsdpdrtions féllwed by
formula is a taxane noiety bearing on the C13 carbon
atom a substituted 3-am no- 2-hydroxypropanoyl oxy
group, nis 1, 2or 3, mis 0 or an integer froml
to 6 inclusive. WO 99/38873 discl oses

Ophosphonooxyrret hyl et her prodrugs of a di aryl 1, 3
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(c) a heavy chain variable region CDR3 conprising SEQ

ID NO 34; (d) a light chain variable region CDR
weompnesing SEQ I D NO 41; (e) a light chain veeT/aeoes/310098

region CDR2 conprising SEQ 1D NO 48; and (f) a light

chain variabl e regi on CDR3 cdhpr|3|ng SEQ I D NO 55.

Anot her preferred combi nation conprises: (a) a heavy

chain variable region CORI conprising SEQ ID NO 21;

(b) a heavy chain variable region CDR2 conprising SEQ
renmViIY tregoxidizedapdrbany, hilialso iauseadifiererlyl amargERBanodes in

conprising SEQID NO 35; (d) a light chain variable
eaclysiep. CiRthis sepsé,sthegbb® prior 88 is48und apt o be ghailable for

chain variabl e regi on CDR2 conprising SEQ | DNO 49;

pmmnﬁéo)a @r\becgburfﬁé@hav%grgumalmr@jtw ar HEhaeanpri si ng
NO. 56. Ot her preferred antlbodles of the

| nvenhhoer Egloﬁﬁﬁ i @E;c%srég' iA @a @Bétérﬁ ?hﬁﬁ’éaﬂon No.

conpri se: eavy chain va e regi on conpri sing

20385585 gm.egq gmgms'q%é&%ﬁ@gk@ag 4o Bhr a micro opia

b) i ght, .c n able regi on_conprisin
58] PogithdS PRitatSE b Rrdhd SihuRgnteg amw%ﬁ?‘wg%?umtrafe
SE__I 0 8,.9, 10, 11, 12, 13 and 14; wherein the
PG g%lsgfﬂcrmeak PP anfopdLirfase; of the ﬁpbﬁtéﬁeegormmg one or more
conbi nati on conprises: (a) a heavy chain variable
openings inchepnesknyacing thaisnbstiaiedn sevelenitelytie sgiationand
NO 1; and (b) a light chain variable region
amdipin'gg portiohdn dné tap swifatesroiuenveeed by SEOMBIND ®nvert the
Anot her preferred conbinati on conprises: (a) a heavy
petidghnintoad paldus 2. OITepeRiters thtpbiveisattineds aemdved to leave a
sequence of SEQ ID NO 2; and (b) a light chain

rd(maeamoﬁvéﬁm fHe R RUrRdensr thBubBIraR. aAflusRidtRcRirable resin
SEQ ID NO 9. Another preferred conbi nati on conpri ses:

is efﬂé%édsequ\éﬁcce e %g@%é'c%%ﬁeg&h% é)‘b?%’?rd é?ﬁ\%ﬁ(il@ﬁﬁ.am\ﬁl‘?ough
T A U N ST I T—
AR PRl S i o

Iight chain variable region conprising the amno acid
PSS REE dsvelRs ispirgpica fro%’&ﬁﬁf&”"%’? @ eaghepening.
conbi nation conprises: (a) a heavy chain variable
Aceqydingly dhe restlting rounded eanvexiig ligdigdda d@vgfsusstgntlllly a
NGO 5; and (b) a light chain variable region
uciforpr regdivsgot tuirvatdreo  Withdihéelindaiien, dhe pE6zd<d ddinol Be not
Anot her preferred conbinati on conprises: (a) a heavy

agdysted twéalezm alcR@vea p it hagih§ honheniform@dasd 6 curvature or -
sequence of SEQ ID NO 6; and (b) a light chain

N -gﬁ&&gugggéag fSHIPrising the amno acid sequence of
Séﬂﬁ NO: Rnother preferred conbi nation

conpr :

conpr'%é'?ﬁegr t enaf%ﬂﬁﬁwvgéa SR 0 8o B iragion by use of the
an a |Light ain variable r risi t he

mif aiiondien B SroGeidits SR e e ﬁ?%%ﬂuw dtound the
of the inventign can be, for e full-le

tinyPPyA0 & anripitiabsiggst e Howayer, @Eg)b 8% aPB@ﬁ”“QstSt 6é”"“a| stage
Alternatively, the antibodies can be antibody

arfer diffieitte escape oxib trabgbthartiny epeniagranst are lelsiongneain in the
chain anti bodi es. The invention also provides an

ponous rrones) whicthanhititp the ientyy arfi taen eldotrdlyt@ Solutien in the substrate
i nvention, or antigen-binding portion thereof, |inked

ah@ terbitRe dppEteS fatttde@ISEES ¢f thY frokeud Yortd, aWith this result,
radi oactive isotope. The invention also provides a
bi specif ¢ nol ecul e conprising an anti body, or
anti gen-bi nding portion thereof, of the invention,
linked to a second functional noiety having a
dlfferent b|nd|ng speC|f|C|ty t han sald antlbody, or

o Y S~ "



In order that the present invention may be nore
readi |y understood, certain terns are first defined.
w@daetizzsmml definitions are set forth throughoPtT/i¥e006/310098
detail ed description. The ternms "Programed Death 1,"
"Programmed Cell Death 1," "3 ot ei n PD-1," "PD 1,"
PD," "PDCD," "hPD-1" and "hPD-F are used
i nterchangeably, and include variants, isoforms,
speci es honol ogs of human PD-1, and anal ogs haV| ng at
theepeyouszenes eabld rReikepentiplicd Pive anmng@mr@d%tenmmd
sequence can be found under GenBank Accession No.
pkdBilis Gailing rh@ rem'oducé thye acmm-p”rdﬁjerp nNdnyeneead;l%JotkwrMnd,
antigen-4," "CTLA-4," "CILA4," "CITLA-4 antigen" and

forfdmda’ re(a&eely &g surMUeﬁﬁr@ﬂle“Mth dhe be¢ bothe haSRPRving a
155:453-460) are used interchangeably, and include

cdﬁéép%ﬂoﬁn W %b@rdﬁbnlr@%mﬁemm{ fhgesaﬁtfdli&tlﬁhrb@%édé’fm the

and anal ogs having at™ | east One conmon epitope wt

ogghiefpftieGonifiq 8t  riR EaiiacrtBRabste} inar pt iR &phery of the
GBI T A SR AR FEEIER B o e
aBopuraa cabupled SUBRRS proffia e it pdiets Yors 2l (i geuiting

macr onol ecul es produced by the above cells or the
cyivgdrsyrfagel udi ng anti bodi es, cytoki nes, and

conpl enent) that results in selective darrage to,

dest r Mareoverpbecausesdf thiahtite mask n&demﬁ;teldmfheb@dy obthe

i nvadi ng pat hogens, cells or tissues infected with
sphstratgdrsn whicte recarsodiedtion paceets, amdte thht the mask is normally

aut oi nmuni ty or pathol ogi cal inflammation, nornal

mHdEsr Sipl disthelikeiesima réiah%lg%altﬂ}ﬁiﬁ@l@@@tﬂoﬁéxample 1 um or
pat hway" refers to the biochem cal relationship

Ieté%t W%el?\aﬁk Yiddy ﬁé ¥aliy chﬂ@ﬁa‘ did Rs dets Gevéle%%@ﬁme pOrous

hat play a role int etransmssmno a signal from

08 L) oBs8in 5 Fbindd, FRHBEELR @hggg%fn oGk ofthe

rei the s sur

or nDIe | es a 9

aﬂBﬁ'é@ﬁ?%O{?a?iéﬁFénBFﬁ? cBif Ry SAHERER,  FRying the
transm ssi on %£ ch a nal across the plasma
ageWsteln opirollec gy ac%r mpl e of a "cell surface
receptor” of the present invention is the PD-I
receptor. The term "anti body"” as referred to herein

i ncl udes whol e anti bodi es and any anti genbi ndi ng
DisetasiiREIQE THEREMNYEMIIOMII ng portion") or single
chains thereof. An "antibody" refers to a glycoprotein
conpr irsviey éfttheeddletprobleed\tiie Présartanventianchasieedri ght
(L) chains inter-connected by disulfide bonds, or an

aBfémBPRshdY RAbradidecdr Irﬁﬁroﬂ@@&ﬁ@éess@ﬁbrrﬁﬁ@w cQMUrbrbﬁle ona

conpri sed of a heavy chain variabl e region

sé%nﬂﬂc r?ﬁeﬁé?é N At Ydceds %c@o}g)‘?rgq o ﬂé‘%lﬁséﬁﬂﬁbéﬂﬁon

regi on eavy chal n” const ant on 1S conpri sed

ot hE el BBt Hpath el s W pu R g 4 B sltace

abbreyi ated herein, as t chain co

obBgremto e PG th ek e B sters efd wngsa%anﬁ B tghe bottom
of one domain, CL. The VH and VL regions can
sadae%eqla@naahe/saaupqnm@mrewhsﬂ@t%m msm;ra}%@pmﬂpp Then,
termed conpl enentarity determ ning regions (CDR),
thensteps@re deltbwed by flogingha cuhvant hetwem’@emm!@raawa cathode
termed framework regions (FR). Each VH and VL is
wiibiirpibeesblafiori tor eenvebRheatog durfiaicefdRshe substratedo farvarying depth
am no-term nus to carboxy-termnus in the foll ow ng

order: FRI, CDR, FR2, CDR2, FR3, CDR3, FR4. The

vari abl e regi ons of the heavy and |ight chains contain

a binding domain that interacts with an antigen. The

const ant reg| ons of the antl bod| es nay rredl ate the

Y g, " o o o



(c) specifically binds to PD- 1. Exanpl es of
anti bodi es having VH and VK of VH3-33 and VKLG6,
wo empaeisivel y, are 17D8, 2D3, 4H , 5C4, and 7DBCT/JP2006/310098
Exanpl es of anti bodi es having VH and Vk of VH 4-39 and
Vk LI 5, respectively are 4A41 and 5F4. As used
herein, a human anti body conprlses heavy or |i ght
chai n variable regions that is "the product of or
"derived fromt a particular germine sequence if the
fromp@mpasmgpamsﬁea@/m anes mg/pam.USdayq indbe tepaydace, and
systemthat uses human gerniine i mmunogl obulin genes.
repagving ke posousieyedizomntirersubsirgteata leans genireedreudace on the
carryi ng human i nmunogl obulin genes with the antigen

topf surfded. estheoprosess &tharastdhizadin thatine ahobulis tepesited and on
l'i-brary displayed on phage with the antigen of

tHenlS&f(ﬁﬁtsurPécBQ%W@@bbﬁ@@hﬂa‘té@btrhéturé %df’l%%ﬁ\ﬁbuféfd @ give a
derived froni human gerniine | mrunogl obul i n

pl%%%‘ﬂ@t’?ﬁlﬁeg %ﬂs’thﬁuﬁ&?&ﬁ é feh‘:c‘ijr cﬁﬁelﬁqﬁfaéﬂtg?f% %Tﬂ?@véﬁ%eﬁgﬁ portion to

am no acl seq uence Ody t

p@@io%&ﬁ@g?ﬁ e G B Aol %@ﬂ“eﬁﬁgetﬁweﬁﬂ%vate,
that is cl.os in sequence E. reatest .% .

thejepy Pf%'d'PS?E?] goluR e eYng e kaffid ARRiBdyatc with the
human ant i bod that is "the product of or "derived
disiriation ¢fdhe ﬁ%@ﬂ“&‘? f'ﬁ'@n‘ﬁ?@”@&’ @Pﬂﬁba’ﬁ eLagieds iemeved from the
sequence may contain amno acid differences as

syhstirieadter fommisg dee pprous legeueWdh tiimabowve pragess, the anode is
exanpl e,. naturally-occurring somatic nutations or
maueelntegyala\wlth ihe sabsttdtesoas ®i dccutatebogied thel tistilmrtion of the
However, a selected human anti body typically is at

eleeasd fl&@%ﬂeﬁgm Irc@kadt RopbbItANGE ivilEh & pattenterf the @ivde, thereby
am no acid sequence encoded by a hurman germnl i ne

Mdﬂ’ﬂ@ﬁ’ abipld b &%@%e@ﬁ%é@ﬂ@ Wo@@l%r%ﬁd@hé%‘fb@% resulting

t hat entify the hurfan anti body as bei ng human wh

c‘u‘%&aﬁﬁ%e‘eo ﬁn‘i‘?ﬁ@fﬁbﬂ‘ éuﬂﬁe 'tl‘?%“éHBQé %%m;getﬁ@a 'ﬂ(&g%’ tﬂe

Sequences of

ences [,n certa n
ISP, L A0 LU e i o
i de ntlcall] i n amno _acid sequence t.0 t&é am no ac
PQEtﬁh”érFB“é & SLBgERCH I3 ﬁ%%@r Ve (FONiRHRY Veing Hacij\é%@f
Typically, a human anti body derived froma particul ar
CMW@&H%@ﬂhﬁWW'B@}Q@W@QﬁM acedi spl ay no nore than 10
amno acid differences fromthe am no acid sequence
encodE&drthgr, thecabseah that i anedization pgdesedlsi frong dhe top aurface of
certain cases, the human anti body may display no nore
tHehaubsiratewidste is exposedieeritinely td thé eleztroiyte $oRmionpi.a¢ ndt
difference fromthe am no acid sequence encoded by the

c8¢ErEdI dambSKRBHBY hahsidrial BRtecti |é?ﬂfélﬁtfat16ﬂt bR h&|TheNn
yet another enbodi ment, an antibody of the i nventi on

aﬁBHi&éhéﬁ?aijé‘?é\éﬁnﬁ‘Bﬁed bHH&BQ A %tﬁ’%éh@@é Eaﬁorm the bottom

conpri st ng am no acid seq at ar ogous to

ST ARG WP P ol et I R AT bR Bty

the desired functional properties of the anti

oo lREra oyt OF Rorfe Gas BB Rrbaive fie tatteshingingy accurate
i nvention prOV|des an i sol ated nonocl onal anti body, or
CapedgRATROR™GISpor t i on thereof, conprising a heavy
chain variable region and a Ilght chain variable

r egi oAccardingly nthe(prpcesrecdre hepeshutilizeddoifatmiggreiyvech surface of
conprises an anmino acid sequence that is at |east 80%
nbarmiifopauadius efrcuavatare, atich seanaonaphetiealitaptichl lens tamel
group consisting of SEQID NGs: 1, 2, 3, 4, 5, 6 and

7; (b) the light chain variable region conprises an

am no acid sequence that is at | east 80% honol ogous to
an am no acid sequence selected fromthe group
conS|st|ng of SEQ ID hEB 8 9 10 11, 12 13 and 14




Such car bohydrate nodifications can be acconplished

by, for exanple, altering one or nore sites of
w@bgosas3ghiati on within the anti body sequence. FBET/JP2006/310098

exanpl e, one or nore am no acid substitutions can be

made that result in elimnatidn of one or nore

vari abl e region framework glycosylation sites to

thereby elimnate glycosylation at that site. Such

cOoS tion may increase the afflnlty of th
%?FILY%%%% ?ftﬁa?%ﬁtm'ér Srstrugidresiaving peesisely soealiad sae profile.
further detail in U 'S Patent Nos. 5,714,350 and
6, 350INe®e Meorsten et thel preaeil inveniin, jhaanade i feamedaaytially on
an anti body can be made that has an altered type of
thy! yattesy Isaitfaoe of the bubstrate gy gofeue peydeteedinadtanoaeypattern which
havi ng reduced anounts of fucosyl residues or an

defiiesoibaypredeiormined disgitrdiohi ofeled elegtr@d fdlddnieheiig taHEs.
Such altered glycosyl ation patterns have been

redpaREBId BrelaliAng 1 8a8Rd SiFrabEHaviHy & tbicale prof
éayr?t I bodi es. Suchg car bohydr atg1 rmdlvﬁgcat [ o%s ec%rr? le,at a portion

OPRSRo HRR dte pd iy TElForef HEE SRSy F%Réﬂﬁﬁéﬁe% CBﬂgé‘ve
pige. Bt bt s SRR L S BT éﬁ?ﬁ?% Bigerm.

whi ch to express rec i nant ntlbodl _
T vend? GROH T VREsian ot HresBiasent WVQH?%&B? B0tk s deapsied on
cosyl atji on. For exanple, the cell |ines M704,
M sHEaRe PHthe a%lksttat@ to Haye PNerIHePkE epeNigas ef various
FUT8 (alpha (1,6) fucosyltransferase), such that
gegmebias ed t@(@peye@m the anedaveiabas the dissibution afsneelectric field
cell lines lack fucose on their carbohydrates. The
inkds 0k, w7 05 loosed tavieatdls tidJE8niee loff tHe apeningtiears freat tha
by the targeted disruption of the FUT8 gene in

p&HEN P it bbening] herébPidrAMh R ERNBOYOLEBSISH ST dra@Gally Earyin
Pat ent Publlcatlgn No. Mg0040f?10704 by %%nanéﬁet aN ying

TRl BEA b o Rl B e

Rt B LTl R e BB oy
cel |11 §3§9t?*§%“{?mﬂm i hive ?ﬁ%%u@@%ﬁglncoﬁw%%‘? o

nati ng the al 1,6 bond el at ed enz

pieclelined eRtheicua e ToBNeaINRRANET 119 kAT SoiTghe behind the
enzynme activity for adding fucose to the

am@%w Bglta wﬁﬁheélmﬁtr@uﬁ@@ of the aleciric fieldiransity forgiving a
anti body or does not have the enzyne activity, for

can@xprofilerte thattopnputfaca at elporiiomepp@dto the@@asiRlL The mask
1662). PCT Publication WO 03/035835 by Presta

mag e iobmedayvitie steps 6Horavidihg ki dielectriedaldr oretHesentivetidbttom
reduced ability to attach fucose to Asn(297)-1i nked

s@deobifleabRg rembsmgreepéhtdnr@ th8 dté{@éthé qé’gﬁéf't@‘léaﬁfe #k mask of
ant i bodi es expressed in that host cell (see also

déﬁ”éﬂ 3rggggmet al . (2002) J. Biol. Chem

277: PCT Publication WD 99/54342 by Umana

| R AR A v

Nacet cosam nyltr, nsfera I (enTl |
ciReH1a bt SIPGd SlCo PRA L STIPT W g e 8 lestivte
| i nes exhibit increased bisecting GcNac structures
sqiHiienis refgrred finchudesas aguemiscselbtion pf hydogendluoride.
anti bodi es (see also Urana et al. (1999) Nat. Biotech.
17: 176-180). Alternatively, the fucose residues of
t he anti body may be cl eaved off using a fucosi dase
enzyne. For exanple, the fucosi dase al pha-L-fucosidase
renmoves fucosyl residues from antibodi es (Tarentino,
AL. etal. (1975) Biochem 14:5516-23). Another
nDdlflcatlon of the antlbodles hereln that |s

e T | o, . o, .
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commonl y used for the introduction of exogenous DNA
into a prokaryotic or eukaryotic host cell, e.g.,
web@etiezspdr at i on, cal ci um phosphat e preci pit at POTYJP2006/310098
DEAE- dextran transfection and_the like. Although it is
theoretically possible to exp@ess t he anti bodi es of
the invention in either prokaryotic or eukaryotic host
cell's, expression of antibodies in eukaryotic cells,
and t referably mammalian host cells, is the nost
pr ef er CIGIEWN IS @Séﬂ"c‘ﬁV%@H@H’t sqdvantageoys'in faprigating a
particul ar mammal i an cells, are nore likely than
dBHBt@aﬁvI%@ cerves! prefites forseanmple, dewblewonves doyhlesentgve,
fol ded and i munol ogically active anti body.
concav-goNvax lerpess sindhisofasan e laciditioneh enotiass foemed on the top
reported to be ineffective for production of high
syifatalef thle sulisirate almbatpiishBasdth the owrvedduifdes, ThelXthe
¢1985) - I mmunol ogy Today 6:12-13). Preferred mamal i an

sbefdoreRictor sfu%tratéolfs%éd:éwlntth@ GRS B@% ﬁéw a
of theinvention include Chinese Hanster Ovary (

cGﬁréh CI% étg\lle%ﬁltHg ggﬁg)lt%fa'i an%aﬁ@ 'tli% ggﬂ%@‘é{ ttﬂ%dcdrﬂ/eHrrJlgaH'l%
bgﬁﬁ‘,@‘ﬁfa‘&?ﬁ@&‘? BEfetelos ERETR bt Cenginpo, and
éfém) i deusloBing an eatipRal basqus a3 48 bofpuhsuGe. The

eI orra cel anot her pr ef erred expression systemis
|l RRIALS iﬁb‘ﬁé%é@'BﬂV tagather with g’%adqilhowj anode to reveal
87/04462 WD 89/01036 and EP 338,84 1. \Wen
aneiberBHAEs susiasesars thenbettam susfagac odi ng ant i body genes |
are introduced into mammal i an host cells, the
ant i bddoresvaer, ét ippoeiscably by dectdaseithg cuenhirstheclirldl stage of
~for a period of time sufficient to allow for

dexglopingithe potoldryanto kedy dgive hRendtk finkdl fohelouryBY Surface.
preferably, secretion of the antibody into the culture

nedi U"ITHe‘éeVHHcF:EtlIIt&ﬁehﬁé@arﬁéhééu@fe%t%@% thé*?té&‘?ﬁ'lrﬁ%ntlon will

can be recovered fromthe cul ture i um us

GRERRGHS zﬁat{a%ﬁt oY tftte‘tgﬁdaﬂﬂg téé\%‘?jsexoo %\ne{ttton when taking in

aracteri 1 on

can be tested for bi ndi ng

C%bb’%ﬁq{ ﬁah %%%Hg%g%%ﬁg%\’hgaa‘ndar d ELI SA. Briefly,
mcrotiter plates are coated with purified PD-1 at
O 25 rTg/m in PBS, and then bl ocked with 5% bovi ne

malbumn in PBS. Dilutions of antibody (e.g.
BWEEQ%%@RH?T@M%T%PWI GSmruni zed mice) are
added to each well and incubated for 1-2 hours at
F83.0Cis apergpestive viaveofa pland-osnvexHess Tatwmatemih aterdance with
i ncubated with secondary reagent (e.g., for human
a dinsti oo dimend of thet prasent imvenatlon;gG Fc- specific
pol ycl onal reagent) conjugated to al kal i ne phosphat ase

Fl‘@.rzibélttéﬁv:@wa‘&ﬂglenﬁter washing, the plates are
devel oped wi t'h pNPP substrate ( 1 my/M), and anal yzed

ﬁ%@&e(@tﬂﬁ,ﬁ%\%w ﬁfﬁﬁe%ﬂg' y, mce which devel op the

st titers used for fusions. An ELI SA

F?%f‘f‘t%% ARl VI BERE ARG 3@3@5’?@?%@0\?&9 lapSpyilized;

. ri domps that. bind with hi vi di t

P RSBy AT P S e DG S S
cl one from each hybridoma, which retains the

progges pfihe presephigveaii@mt cells (by ELI SA), can be
chosen for meking a 5-10 vial cell bank stored at -140

FISZS. Ghio BErararsectiongl yiews fllustration therstepsraffgrmaingith@eris;
anti bodi es, selected hybridomas can be grown in
two-liter spinnerflasks for nonocl onal antibody
purification. Supernatants can be filtered and
concentrated before affinity chromatography wth
pr ote| n A—sephar ose (Phar rraC| a, P| scat avnay, NJ) .

e~ o o, e N 1



and nore usually 0.01 to 5 ng/kg, of the host body

wei ght. For exanpl e dosages can be 0.3 ng/ kg body
wowioghtisid ng/ kg body wei ght, 3 ng/ kg body wei BOT/JP2606/310098

nmy/ kg body weight or 10 ng/kg,hody weight or w thin

the range of 1-10 ng/kg. An exenplary treatnent regine

entails adm nistration once per week, once every two

weeks, once every three weeks, once every four weeks,

S T8 S Ul O R b B
B R e
G R E ORR  EC T—

weeks for six dosages, then every three nonths; (ii)
Rl B is graphyiiusiiatingia sectonahswidacsoprpflileobihe lens tabricated in
fol lowed by 1 ng/kg body weight every three weeks. In
apsetdansenwids antexample obthe abovecembatiinaertt; bodi es wi t h
different binding specificities are adm ni stered
G0t mesactiby of anotiteramodizsity bppadesaeniodlis @ailYed for making
anti body adm nistered falls wthin the ranges
theprecdsshf theprésht imverttisral | y adm ni stered on
mul tipl e occasions. Intervals between single dosages

f I I
0 s S s BSAB o A g SRR e RNk i gorcince
Wiftfla SREGAd BUTRAREN! 9onBlfadehtidrionl ant ! body to the

target antigen i'n the patien ( met hods, dosage
. TBRIB 0 B SR e AR R SRE R e

- . Alternatjvely, antibody can be

Fﬁéﬁ 3&@@&% Sgelangy MﬁeM\@dﬁﬁ‘%@&@ethﬁ&ﬂmﬁ at fosming @

which case |ess frequent administration is required.

EORYRX IENE il aRe9rdaney Wilkipe thifdhembadimenttedithe preésent

of the antibody in the patient. In general, hunman
Iayantieadi es show the longest half life, followed by

humani zed anti bodi es, chineric antibodies, and
FriGnHdhen 10k atecsBationallViewd diuagrating dhé stepeasidsrming a

adm ni stration can vary dependi ng on whether the
doubid-BBndavesiens apavdarabhée WithtRIumPeethbSdiméht of the present

prophyl actic applications, a relatively [ ow dosage Is
iffEAtinst ered at relatively infrequent intervals over a

| ong period of time. Sone patients continue to receive

FACE oD g cere sHEAp R s I RyRehy Y e dIPARGE |©
BPGhreeBhEsy Brd h achftncE i FaHhBtpasimet of harrasent

.and preferably until the patient shows partial or
'@ﬂﬂﬁﬁ@ie amel i oration of synptons of disease.
Thereafter, the patient can be adm nistered a

R AR tackBEcaressgaiionalndewslillusiteding the staps affforrhimg a
active ingredients in the pharmaceutical conpositions
cghcavie-cpneaxlensiin aeooidancenyitrbe sixttn eatbosiiment dfthelpresent
-an anount of the active ingredient which is effective
inverdiont eve the desired therapeutic response for a
particul ar patient, conposition, and node of

FIGIH 7iis brtirs Sebtiveividw tmush%'tiﬁg ol fon-Eiréifart RAsRAILF AN be
The sel ected dosage |l evel wiTl depend upon a variety
ebrieeiad fFPaeudraghed wifitheoeddt i@t he acti vity of
the particularconpositions of the present invention
enpl oyed, or the ester, salt or am de thereof, the
route of adm nistration, the time of adm nistration,
the rate of excretion of the particular conpound bei ng
enpl oyed, the duration of the treatnent, other drugs,
conmpounds and/or materials used in conbination with
the particul ar conpositions enployed, the age, sex,

wei ght, condition, general health and prior nedica

- Y a1 o - e e .




Therefore, it is possible to consider using anti-PD1
bl ockade in conjunction with various self proteins in
woraen23ses devi se vacci nati on protocols to effiBCEMA0Y6/310098
generate i mmune responses agai nst these self proteins
for disease treatment. For ex@nple, Al zheiners disease
i nvol ves i nappropriate accunul ati on of Ab peptide in
anyl oid deposits in the brain; antibody responses
agai nst anyloid are able to clear these anyloid
Fifafo38A 4o (18Eharsksastianal Vie®s d)usiating éhd 8pslatfoairyy. a curved
QO her self proteins may al so be used as targets such
pecfilé gFadcordahee withat seventivenidddimet ehithegsrbbemt inagtion;, and
TNFa for rhematoid arthritis. Finally, antibody
FI@SPORSE Sebfondd VieW BluBREIRY Bfe SRY dTRisinglt ehsdedtyictrigsk for
use of anti-PD- 1 anti body. Neutralizing anti body

fALPRBAGE B% al DrivER &N téae%r&bﬂ{d@n@g gfymxdmeaﬁ@ﬁ 8; {)rférabove

contraception. Neutralizing anti response

GFRRE@ﬂgﬁtand ot her soluble factors that are required
or € growth of particular tunors may al so be

consi dered as possi bl e vaccination targets. Anal ogous
nmet hods as descri bed above for the use of anti-PD 1

i body _can_be used for induction of therapeutic
BRRTOMARIR & O BLAAHESANECOMTOHESNMENTIONav | g an
I nappropri ate accunul ati on of other self-antigens,
such d&zefamnoiodFpokia s, therisuslionn aprocess oftferming & curved
di sease, cytokines such as TNFa, and |IgE. Vaccines
prrfilé oRR deraitondadioe subslyatedn asedrdamcstwitius diret embodiment of the
anti gen-specific i nmune responses by coadm ni stration

prdsen irdehtioRWhicta i adwstyd W USe 8ot fabiicgtion 6f a prire-@stivex lens.
(e.g., a vaccine). Accordingly, in another aspect the

The\Rasa N rONds ok iR Q8 19 FHRaN6h 09 17 1dnETHA] can be
response to an antigen in a subject, conprising

a?ﬁlf%d“f&&@&él&g a%f?aﬁ@ E%IR/%BJ cebloh thgesu?fékbg)‘??he @0fhiconductor
1) an anti- anti body, or antigen-bindl ng portion

t f I [ e T n Q t ng i gen .
SpRE8 ot Rt oL oL AR TSP PE BRsplca siPlerigipr the tie
i.S a, human anti human PD-1 anti body (such as any of the
MR UAH®SPD- 1 ant i bodi es descri bed herein).

Additionally or alternatively, the antibody can be a

chi meATSWminEKiS et tadt thedaps Liscanfigyed fodiaveean egral
exanple, a tunor antigen, a viral antigen, a bacterial
flamge Gemhioh isutilized fge mdunting ahe densoigendeoa suichiassi argoptical
exanpl es of such antigens include those discussed in
sémsor20; mdrich sbarvetypicat bpplicdtion dfuhe lernang &corfigured to have
tunmor vacci nes) di scussed above, or antigens fromthe

a\SeheRRseloRRA SLELIR 281 Bjrbelechal HeaRM 20036 TE88ide #RPNEH through
Suitabl e routes of adm nistering the anti body '

ﬂ@q@ggséggﬁgﬁnﬁﬁan,4hunan monocl onal anti bodi es,
mul t1specific and bispecific nol ecul es and

innunqqﬁp' t ' j I LV, ngd. 1_x: :
vitro ar eﬂe\‘/\*/g?% ﬁ%r@gmfﬁémnd?%ﬁeq[&éﬁp hgﬁg nt':eg[ﬁﬁéle s%l Ctsglgog)[&),

t hose of ordinary ski.ll.. . FQr exanpl e, the antibody
atRaRuf (G LR sEMite IS, eftEMEy SenldBacte) ¢ delfum

i ntravenqus or subcutaneous). Suitabl e dosages of the
PheFRide Zéaﬁé,@imdwra@ﬁ@ﬁahlsﬁ (tha- ade thimeniadimentthe

the subject and the concentration and/or fornulation
semiconeugiar isbibairatsoh® o pityem Si issutjlizedito fiabricatie $wa plaad-convex
human anti-PD-1 anti bodi es of the invention can be co
leadrbynsedeetivedanedibatioreofothe substratenr erliehanedieatiorcis made by use.
agents, e.g., a cytotoxic agent, a radiotoxic agent or
oPén bRBHRAR SPH A F00 A, ashhoWM iy 5¢achFidurék eslplace
to the agent (as an ininmunoconplex) or can be

adm ni stered separate fromthe agent. In the latter

case (separate adm nistration), the anti body can be
adm ni stered before, after or concurrently with the

agent or can be co-adm nistered with other known



a salicylate is adm nistered 6 hours after a

non- absor babl e steroid), or any conbi nation thereof.
wo-0bhe3s1s according to the present invention, BCT/JP2006/310098
salicylate and a non-absorbabl e steroid can be

adm ni stered by the sane rout%'(e.g., both are
adm ni stered orally) or by different routes (e.g., a
salicylate is admnistered.orally and a non-absorbabl e
steroid is adm nistered rectally), which may differ

the substraie 1OUWIETIB A YRJuthe & ardeleairelyta selitioadd0, and whighiis
anti-CTLA-4 antibodies. The present invention is
cobofigured to Ibelequippediwith d Fegulaibl ©80 fy regalatibaof\sim abetric
shoul d not be construed as further limting. The

cagshenéwingfbeawbeh iagdrRsdie B cBbote MEDeARNE @aithdtR! €10 fimmersed in
and published patent applications cited throughout

tﬁé‘%éluﬂ@ﬁ’.' | ¢Ré iaﬁadwae%@ﬁwsébys h&ISIqh RBhcE Hithethe! Bbtidrn surface
ref erence. Exanpl es Exanple 1: Ceneration of Human

I~ ANt ' i.ast.. P Ant. . :
of G480, U a ) SRR 15 etz augh o Bfhrying ooyt ip the top
reconmbi nant fusion. . protein c risi,ng th
LSRR 8PRSra. o HisraBhas 1By TR AR5 =lnde 170 sisainodes
full-length PD-1. Both antigens were generated by
1ﬂ§c%ﬁ‘&°ﬂ'gmacgr%fr@?w&lﬂmon met hods in a CHO cell |ine.
Transgeni ¢ HuMab and KM m ce(tm Fully human )
nonocl1Brikis &RPegBENEsthesubsirated és pelepiedda haveryylavneesistance
HCo7 strain of HuMab transgenic mce and the KM strain
ob Beverahehrniantimeairnts (2-cm) o sevenal bendreaistohwh cehticieters (Q2-cm).
express human anti body genes. In each of these nouse
Far exanple,tzhe. Sandotideiofiat proyeeSksyhzarate §0tof 80aRengzshaped into
has been honbzygously disrupted as described in Chen

ied |etls. thickRhthe B8 of FIGS86A 10 8BD AftertbRénPweenedand cleaned,

nouse heavy chai n gene has been honozygously disrupted

13 QS%tEHMSWFOW 1® Havel arPSEcRieally %@ﬁﬁ@&i\)é@axer 20 on the

01/09187. Eac pf t hese nouse stralns carries a human
e@?‘@%ﬁfﬁ%ﬁﬂﬁ@'(ﬂ%{ﬁ?f‘-% urfé%igé‘ﬁao ng‘g%?ﬁ%gf glyminum,
Al A BRAY el B8 S Brate 10

5,625,825, and.5, 545, 807. The KM strain contains th
GBS e ARG DIRKEBRS Ohd s o NBRADERYE ARG fofpave a
WO 02/ 43478. HuMab and KM I mmuni zations ; To generate
Girgulay opgRing 2A A0 NYnLdiametgrio aaish vathrdiameigkabtha leas to be
and KMmce(tn) were inmunized with purified

falericaied tagtiverRDeonsalislatad pirdctareninamaicPihd conduciivedayer 20
CHO cells as antigen. General inmmunization schenes for
ddfilveb ami areder pattber dntegeated rio tumbatrsiratél10efFlIGl 6C).994)

Nat ure 368(6474): 856-859; Fishwild, D. et al. (1996)

NjseqBeRipttRe Bupseate 164s iffthe@od WitHifl tHRCEIdRtblyits abiuBibn 140 in
WD 98/ 24884. The m ce were 6-16 weeks of age upon the

fbt : . . S . .
ne ehbaizid Spilals T8 WARTp oRGLNARYEER0 BT IE Bhade patiemin
ety Yool pReBUE 12034 B faIPYEN B sy ripeue

Sc r viia foot injection. Tr enc m wer e .
e RO wine e BBehtr ek e S8 15¢ EplradRf 8 S to anodize
. .adjuvant or Ri bi adjuvant IP, followed by 3-21 days IP

’[8% OR §Uﬁa@%9§heo?Ubﬂfait?rﬁﬁ|ﬁPE\éﬁ|V Bh@?”ﬁ?ﬁngqwea*ﬁ tﬂﬂé aRode

in inconplete Freund's or Ribi adjuvant. The i mune
pasieporiberakysdevsioniog edowpus dayes 0onttae teop ewdace Thine subsirate .
pl asma was screened by ELI SA (as descri bed bel ow), and .
10 (RIGWBDI. sThé ietectrid currert is refulatdd bythelrdyutator 130 to have a

I munogol obulin were used for fusions. Mce were

boosted i ntravenously with antigen 3 days before
sacrifice and renoval of the spleen. Typically, 10-35
fusions for each antigen were perfornmed. Several dozen

mce were imunized for each antigen. Selection of

Y 2 Y - 1 - ~EeNs A P



charge transport material in a resin is the nost
comon, and this nethod is wdely adopted for formng
w@rooel12381F ophot ogr aphi ¢ phot oconduct or. HowevePCT/$P200%310098
it is difficult to ensure the _mechanical strength and
t he heat resistance sinply b@oﬁixing and di spersing a
charge transport material in a resin, a material wth
sufficient properties cannot be achieved. Therefore,
it is an effective nmethod to atfach and integrate a
predgieyenined aepent denaityaf 80 mAdera” fesexAmBkd aag @ninHader a
to inprove these properties. Consequently, the
priedeteyminédpendd af t2amjsutasdos prampleat eFhietpafign, thewporous layer
resin has been recently addressed, and various charge
30 badIne conductivetage 20 argechkdrouit 'rt@ obtaig thel ersoF1@ haEn
pol yneri zation, e.g. radically polynerizable

funct Wr%aéleétrélgt@ sdrm.dmemrze@hera%que@rﬂemmtm sURjdtbgen
and polyners there have been pr oposed. For exanpl e,

fl &fdeomﬁ%ahbpﬁrg&?{:hal S é?aﬁ@v'Iﬂghé%oﬂfza'ﬁeﬁ?)rocess

unct roups olymeri zat1 on have been

th%rf@@ﬁs’\?vi‘@héf%ériﬂﬁg?ﬁ begEk, s, pr oposed.

tra por t s _proposals, an acrylic
est g +02% § f%eof’%g:ﬁre‘* Bi%ss- 1 i nki ng property,
and nmany oposals thereof have been made i ncl udi ng
Japa¥ Eseﬁéﬁ Sippri2t + &t Lai d- Open (JP-A) Nos.
2000- 66424 and 2000- 206716. These proposal s cl ai mthat
t he SippkidAHti on JH2Ba1ch charge transport nononers can
i nprove the precipitation resistance, the abrasion
whess ht daneiestshieols @nalk € denedés anmbagirarne sensitivity
and the rest potential. Al so, the applicants of the

ABse8aMs the\Siniubetralta Ve ipangdically dddieed, tie @ddizbd @ortion is
ester having a triphenyl ani ne noi ety and a pol ymer

rérﬁ@v&% 'ré‘ac’r%ﬁﬁr%ﬁwet’élbéﬂbly(e] EolBlioheo a%1844a6e thdgorsse layer

of thls acrylic ester can |n'prove the sensitivity and

3%“‘? Hjéjéf‘i\lgé %Eﬁ/thg\ﬁﬁﬁtrﬁ 167 OB &% rih& anodlzatron \Blroce]eds

ocon gard t

I R @r@rzfﬁrérrneﬁfrr@hzmakés ot

d%\%gadﬁé %B‘ééh} t@i?reié b'g@{?rge,ﬁ at { ggqqtnperéd trgreDrEPore enable to

tri phenyl am ne structure shows high npobility; anpn
felarisath U8 (6581 EHANRlY OreldpEKEeRbAGmdNS CURSHLREILS of
havi ng these structures are particularly useful. The
cousideatdbimdeptha t hr ee- di mensi onal cross-linking film
with sufficiently high crosslink density by neans of a
chai n Azsctiematicslly lshewrhindfi&r. §é\, andngiane elecirimield strength or
provides a filmwth high degree of hardness and hi gh

chfaht d6ssigtiananaply detibuisl ipUoMidden@sivih #ne anodbgattern.  In
durability may be’inproved by using such film

PN, HEIREORM BlRKEr Hﬁr&{te%YhsCSﬁthe"&y&Wcurré}ﬂ

Inctease in the crosslink density reduces the

AR B B oty i v
o 0y BB D R e e

structure with high crosslink densit ﬁr}&c

cuHEny eengiybenoaas Aensardowatds e nal SRering €2 than at
and scratch resistance and the devel oprrent of a

tHencemntab bé thehopering rthegpeulting popeus ryemde has\aecopinsausly

of a novel conmpound which can satisfy the both

vaging deptnivhichds ghester thewardsdhe peepherrofapgaing22 than at the
phot oconduct or (OPC) has vari ous advantages i ncl udi ng-

(1) optical properties such as wide |ight absorption

wavel engt h range and | arge absorption quantity, (2)
electric properties such as high sensitivity and

st abl e charge property, (3) WI de sel ectr on of

. o o o L, o



group which may have a substituent or a hal ogen atom

At9 and Ar 10 represents an al kyl group which may have
w@2@hsisis uent, an aryl group which may have aPCT/JP2006/310098

substituent or a heterocycLLgIgroup whi ch may have a

substituent; R25, R26 and Ar8 are equivalent to those

in General Fornmula (2); and w and x are the sane or

di fferent and represent an integer of zero to six.

<19> manuf acturyng intermedi afe of the acrylic est
CoBlHS AN OPEPIGs o SBReBy SRibhdhe Plansr savbx IEna s oflaiied by
the manufacturing internediate is a hydroxy conpound
remeypkeldhedpreys Bygellanddhmanedelpaiternor plag sandigeiiveriayer 20.
Formula (1-4- 1)>wherein, in General Fornula (1-6), R3
ThendisiRbution of wein:plane &legttic fielbugirengti wilhhg dedersiaed primarily
substituent, an al koxy group which nay have a
bysthb sinodequdtierararat yécayrdzuipy whtrehrasistivitpeddahe thickness of the
-substituent, a heterocyclic group which may have a

subuhatd 10/985istince dTahe @fsbt@NRBIsofiitiod 140 Ldi8tHnTeabiween the
al kyl group which may have ‘a substituent, an aryl

USSR 10260 AR P i omSaaIBTato cpnoce 110

(A AR R DAy BB SILBHERY, LHERL TR, i
LA S b R SRR 2B ng e

mare the sane or different and.represent an. integer
PaRRMLES'S 1R Soglbiﬂat@?()’ﬂtwh?aﬁn&%%ﬂ@%g ﬁ?ﬁ@“{ﬂ%@?&ﬂ@gghere that
_the acrylic ester conpound represented by General .
sirsr thgl anqdizadion ppeeedsia develep theapoipusigyemtatinsigualyavithout

is a hydroxy conpound represented by General Fornula
bejng tetaydddddypothentsereappeaFiograxidizéd pbrtiorrs intilee substrate, the

General Formula (1-5-1), R7 and Rs represent an al kyl
thigk dehs @hihidk caryed prefila can et édsigiabricatedlif @single eupdization

whi ch may have a substituent, an aryl group which may
procaLs, WHitH8hhAnRI flex@iltg o HIes ¥ahVed dirfite dddigh nmay

have a substituent or a hal ogen atom Ar 4represents

an al ' : 1al i n

THo PESohBbior e ShfBbI6RB e bHftkled Bline

aryl ene group

cof SRR e 0 PR i8R e Hiotte PAGLERHBERS
ey PG R eioRnity ThseathodRndpmakhe SRR lo fave a

roup which may have a substituent or a condensed
Pa%GW Byexact cyeidRiE ibhthgrasnasienprtiain r?&ysh%'thlG- 7A, or to
substituent, and Ar 11 and Ar 12 may be bonded
havegepaigerntin vhigi thedppiesing cattioole elements 12 areroffset slightly
heterocycle; and n and p are the sane or different and
towepisetherdenter ofrthe @penivlg 22 obtHeoarsade pattdrn iA a plane parallel to
manufacturing internmedi ate of the acrylic ester

thé SUBSAG TCERISSSIRINER BIG. GB1erPhe bRSERHMOUAL an bavBa[URteY in

the manufacturing internediate is a hydroxy conpound

refaf8h SRAIELNCrERRALE) af Mt dbrants 19#hE Yibstrate 10,

<(ener a ormu erein, 1In neral Fornul a
| -6- g .. I '
have. I 0eoRARR DrEEET M50 Teqlafty R AHE PG BT Gitent

subst it uent n aryl,,qrou ich have a
deHE ot pdeeterd Ml L HBEPr b FirfERb RS Refrapspang current
supstituent or. a halogen atom Rl R 4, R 5 and Ri
denglly gsadallyin 2 final StpdeLey RN IIRAJIOR RFRCRSSSIEIERE tfent |
an al koxy group which may have a substituent, an aryl
cogesppndinghrdenigasathe aie obdeveloping the rorous yen 38t oMith this
and q and r are the sanme or different and represent an
i nteger of zero to six, s and t are the sane or
di fferent and represent an integer of zero to five,
and u and v are the sanme or different and represent an
i nteger of zero to four. <22> A manufacturing

o, o " - o o o T Y, 1



i odi ne atom Specific exanples of the alkyl group of
At 3whi ch may have a substituent include those al kyl
w@raans3sgs ven above. Specific exanpl es of the PeBiIkPH6/310098
group which may have a substjtfuent include a benzyl
group, a 1-naphtyl nethyl grolp and a phenet hyl group.
Speci fic exanples of the aryl group which may have a
substituent include those aryl groups given above.
Speci fic exanpl es of the hetero clic,gro
tepligUe, AEEEHEDENENS FaN Have AR ﬂ@?@%%lgfgzrpqecﬁ@gamfhe
gi ven above. As the condensed pol ycyclic aromatic
repyiation af e cyrenpdesiyHs madenby mapiiipgthe gerrent enel or
structures represented by the follow ng fornulae (B-1)
vdltage(8rel12) maybe given. (B-7) Here, RL.5 represents a
hydr ogen atom an al kyl group which nay have a
subst Thee8fnovalofihiePoroas Rijier B0I st theyconaluetive layer 20 can be
substi-tuent, an aryl group which may have a

méHg%& dsebdtan ﬁlkﬁﬁts%mw\@dcﬁ S ROP, WMHGH EHd TIAAM Aetramethyl

ituent or al ogen atom and s represent an
' i fic exanples of the alkyl
a’b%’u fkﬂ;ﬂ{(;%a%)n& ﬁ‘:)%ﬁ’g@@%a substituent include a

met hyl group, an ethyl group, an isopropyl group and a
2-et hyl hexyl group. Specific exanples of the al koxy

roup which may have a substituent include a nethoxy

an ethoxy group, an isopropoxy group and a

2- ethylhexylox group. Specific exanples of the a
gr oup AWhd@ mfﬁﬂzfalﬁéﬂ retypetsubgiate Faé’f Qgemgn BH%?%C‘ 80 Q-cm
group, an otolyl group, a p-tolyl group, an a-naphthyl
regigiivily wasbfonmgttdryits botborp, susfage bviffha r‘lyutmghl@&@luramum

pyrenyl group, a 2-fluorenyl group, a 9, 9-dinethyl-
cohduptiopyhyaraoipy spattedny. e nidtergsitering dine anndwﬂvedawpzo at

a triphenylenyl group and a chrysenyl group. Specific
48RS RinitBs, thetlayercatvas ngasked yhpldtotitnpgraptey with a resist

substituent include a heterocyclic group of a 2- furyl

| pgﬁgﬂr‘ﬂna\ﬁn A PILRINY oBRRidBwsaf 2 iRt Bidmetet.hi BN, 186 anasked
pyri group and a 4-phenyl -2-pyridyl group.

pﬁﬁﬁgréf'tﬁe%ﬁﬁahﬁfe Bt 56 Wl 8RB BLPHB foR 4Ipirdlity of 2 mm

orrne atom a bromne atom a

diagmi:étgggﬁ%ﬁmgﬁ |gFQ@E§@@%&8W ha& P\OﬁHQH‘FIGAé3 Aﬁer belng
raked oL IR raﬂstmﬁ%f@% $hpdfa fg%@gm’f‘%ﬁ?qﬁaﬁm@dgmg

substi tuent. | es of the al kyl oup whi ¢

appaeatys of bk 5 G@H iniAg they @'e&trﬁ%ﬁﬁpﬂﬂw&ﬁ?mw%” 1:1 ratio
group, an isopropyl group and a 2- ethy Ihex¥

niixting loé & 5% taepieaus isofitivnpitnidcegenmiiueride (HF) and ethanol. Then,
substituent include a phenyl group, an o-tolyl group,

thee pubsitate waoapodized at vapbihyensily@iB0 mAlematanahigours.  The
group, a 4-biphenyl group, a pyrenylgroup, a

résiiting! Pbﬁmé lag&£80 wa Dufd @b MRV ¥ 0.3 Thmahikydt the poption

an azul enyl group, an anthryl group, a triphenyl enyl

C%Fl%gpoﬂ&ﬁﬂ 30 GHE LERAY ’u\&Jr |9 Z@Eﬁﬂ% faveh ddtfeasing thickness

ete ocyc ic group have a substituent

tgw%ﬁ%%%eﬁ%@%ﬁﬁé%eﬁﬁé’? 912% %ezpefu‘éﬁééll to%@ ‘é@lbsﬁate The
rkubdt levbe B R nRucre g 8&&@%5&‘?33{ lﬁt??‘ﬁ?% ik 19

second aspect is_represented, by General For

asuieous sebuliosy of| KRboxara perjod ghts minytesdhe ‘ig%:%f Ta%&\"lﬂﬂ"wa"w
(2), R25 and R26 represent a hydrogen atomor a neth
afpiarm-conesxaledses7 Tepsubsinatestweadhet cuiutdntond ph,urahty of the
aromati ¢ hydrocarbon groups which nay have a bival ent
substituent and a condensed polycyclic aromatic

hydr ocar bon group which nmay have a substituent; Arg

and Ario represent an al kyl group which nmay have a
substltuent an aralkyl group. mhlch may have a

1 . " . a

E



(65) a benzoyl |ower alkyl group, (66) a phenylthio
| oner al kyl group, (67) a naphthylthio | ower alkyl
w@r@df2381%8) a cycl oal kylthi o | ower al kyl gr oupCT/§B9)6/30098
pyridylthio | ower alkyl group, (70) a pyrimdinylthio
| oner al kyl group, (71) a fud$l-thio | ower alkyl group,
(72) a thienylthio | ower al kyl group, (73) a 1,3
, 4-thi adi azolylthio |l ower al kyl group, (74) a
benzi m dazol ylthio | ower al kyl group, (75) a
lenenz The &tehing ratecofremaving togl payouapayer @9 was more than 10 times
tetrazolylthio | ower al kyl group, (77) a
thagrthakefzehydvirg the suisstraie K9l gocodinglySonlg thaiparals/layer 30
thio | ower al kyl group, (79) an imdazolylthio | owner

wals lelectivayBtch &P duBRhAekBepinY RS isLbbiestd iawRt. aTkys fdrired lens
omer al kyl group optionally substituted with one or

(
wEfEShNEMBLFY 191885 s BARILS A1 ST abrote shown
m(@@ 961 furyl -substituted | ower al kylthio | ower alkyl
group, (83) a pyridyl-substituted | ower alkylthio

laf)\l’(\?{ fﬁ{ik){{) gﬁdes?rlégq!{ssgt&e[) g gcﬁ%ﬁ‘é asggobasr'é{usu{ (%jA WhiGH is equally
uBec B hioRbR Ot SIS DEAPAGeS OOR il dehical with

al kylthio I ower al kyl group, and each of the groups

that pf FiG (3 2xcepidhat thesmibsirgtg 38)is dispaped @eovgb!y wqtbr[ytheo
(83) and (85) may have one or nore substituents

ekeetrelytie dofutiom 140s ahal thatihegcaihods 14 0A(EndNe anpditelectrode
cycl oal kyl, aromatic or heterocyclic ring: (1-1)
1DeAcgenlisposed on theppositersidekyl theivericalystippptiedralbsirate 10.
substituted with one or nore hal ogen atons, (1-3)
| ower al kyl groups optionally substituted with one or
nore hal ogen atons, (1-4) |ower al koxy groups

optionally subst i t ut ecg g @mgo mémr e hal ogen at ons,
(1-5) nitro group, éﬁM I ower a oxycar bonyl groups,
(1-7)

£ WO @%r n|3| %{(f lilgj'l L{%Wsalté) [l’? é%ﬁcﬁgg\@? 'fe{t#[g%ﬂnﬁ”af ﬂaﬂp Sofitave lens
Lo B85l 3)&49“ EGRs S asdimnt o botxﬁ/?&% ft\f%hi%'y in the

oxazonI roups, (1-14) napht hyl groups,

ptﬁeﬁeﬂémveg? 190 e(meyn@w@ﬁbwbsjreéa 79 '§|5@"%%Pwts bottom
substituted with one to three hal ogen atons on the i
syriacs withianggngde patjerpreamgposasiweia plucality of ciayler apedeg 20 in a
| oner al kanoyl groups, (1-19) phenyl groups optionally
patiést analbgousto thiakshbwnyh FiGn8. wFohsiomdicity, énly single anode 20
substituents selected fromthe group consisting of.

iSeHREeh RIGES1 2A aner 28, k aRacroansds 20 G sapodisibie forl forming a
al kanoyl groups and | ower al kyl groups, (1-20) phenyl

c%@&%fe) @o‘ﬁbé' inghe 0 g@%ﬁk&ﬂé@@%ﬂtlﬁ’é\@ﬁbﬁrﬁ' 10bP BR8dization

to 7-me saturated heterocyclic

agﬁ ? j bt fl‘)teel%sﬁfflbhgﬂﬁb%@ Tag}é)’a S 30N fES FT‘%%Y‘]%H’ 'a% discussed

con alnlng on IC rrng one

net er oat o ed fromthe.-gr
Wil ENSE T el aecfet © S FRRGIEH ﬂ“%a%%emcess
optionally substituted with one,  or two | gwe
ﬂzﬁ BRUSAAYQIRD dayeloR? in thehtep wa@@)at.w%98|%np°§¥6&%§ach
(1-25) amino |ower alk groups optionally substituted
anpde 20rie rmvetmdeptbvwlmcéu&greajebm@rdﬁ the,eenler b egeldglectrode
(1-26) pyrrolidinyl |ower alkoxy groups, (1-27)
20¢hamabthd peniphary théreof s shomal KiG.ci@thonlhemyribeporous layer.
(1-29) napht hyl oxy groups, (1-30) pyridyl groups,
30%kmeflthefdiiode 20 arpsiched-oid to Dheavdr thBicongawe proflid irBfhe top
0x0 group, (1-34) carbanoyl group, (1-35) 5 1to

7- menber ed saturated heterocyclic groups contai ning

one or two heteroatons selected fromthe group

consi sting of nitrogen, oxygen and sulfur, the
heterocycllc group optlonally belng substltuted mnth

e o e . " .. o o



group consi sting of oxo group; |ower alkyl groups;

| oner al kanoyl groups; phenyl |ower al kyl groups;
w@beaxbk3sgs oups optionally substituted with onepcDIRiooEE0098

menbers selected fromthe grgip consi sting of hal ogen

atons and | ower al koxy groupsT "and pyridyl groups,

(1-36) oxido group and (1-37) |ower alkoxido groups,

with the proviso that R and R are not S|nultaneously

unsubstituted phenyl. Mre preferred enbodi nents of
surfe@epgfrthmsuastﬁ@tect&r@mrwwqm Fice12fe cbhgreafas the substrate 10

represented by General Fornmula (1)and salts thereof,
is\whboet intRingilvidsal(pigcas plibeyplang-capve lefisgsa

benzot hi enyl group, and each of which may have on the

aromatic or heterocyclic ring one or two substituents

sel ected fromthe group consisting of (1- 1 ) hal ogen

atonms and (1-3) |ower ghidErgpedipfer@ptional ly
substituted with one to three hal ogen atons, and (1) a

8[‘23@@%? %mst@?écfoﬁeodrbhgé’é oﬂfzag}r'ieatié&b FoUdRLEShTE:ERYS L in

aCC%'Bzg%rEé/ \Eyﬁf}ltl’f& rg Q%%)Qgra quofg[@% p?e@ﬁmw(tggrmeh i Gimilar to
gy raEeT §Pd§?%ﬁ;€><°%§‘g§°fMﬁ%@nﬂfﬁQﬁ@PﬁF‘P@fﬁ’%ﬂéé"lfir@sOC&SS

L - dy! hi_enyl
Firatb) the bybsisaeiplgoonen i E%f’opasw G hﬁ%%pa\%n pl%flle
group, (17) a pyrrolyl grou a 2 . 4-dihy

theoughthedsters el dagerbgd jn tf@ rsaemboshrﬂenwd;a%ﬁbgwurly|FIGS
" group, (20) a 9H-fluorenyl group, (21) a pyrazoly
13A tap 3D( 2 Them, ppradiiiticngy cogdactjve 1623) ZZhWIthr&iplumi;ty of additional
group, (24) a thieno[2, 3-b] pyridyl group, (25) a
CIEchuImérﬁngﬁzd]mdépmlwdwﬂx thgs ppsurfad@) with ehck b tie8additional
2-e]l pyrimdinyl group, (27) a

and'LhéWcS;f’éﬂh?i QG‘E‘e‘iﬂchdl%EQ%éd iH edsertdSitARhé SReHtPbithed convex

group ydro-1|, 4-benzoxadi nyl group,

pr@% aé s@U{yH%ﬁf dg&(?%%@ﬁ&@%% oﬁe gir‘d('c)lﬂ%%& blgagﬂlal%ﬁé)rﬂng 26 is
si}pv%ré Qrgsg%)gfnﬁg)yl %@%ﬁ?@%{‘ﬂg %gaSLl%strgtedwYéjéﬂoélzed to develop an
B8 T B 10 o shom

ou 2 3 , 4-tetrahydroi soqui nol yl grou
F&i@sp% St adeliiens) Parpbs Ry g ditiogethes ifh the
group, (48) an indazolyl grou a benzoi m dazol yl
additiapal dagEiuctive Iayledaﬂdbyjbtgﬁndgp dopb cenvex lens L, as shown in
hydr oxy-substituted | ower al kyl group or (60) a |ower
FESKBG. | twthis aldayler,ghe Woublelcemax lehs gaoesolftajnedosimply by
(50) may have on the aromatic or heterocyclic ring one

ali@inbiatRtiér sicizdtlon reeess. three) substituents
sel ected fromthe followng (1-1) to (1-37) : (1-1)

hal ogen atons, (1-2) |p¥gih&EMYdikiEn® 9roups
optionally substltuted Wth one or nore (preferably

one t :
opt i d gist **ﬁ@%s&@%f%n R o D ik el B Korppb Rens L in
to thr at pns -4 alk X -
agRBnGF Mo oen q;a‘fmﬁhaééthg’prﬁﬁéﬁ 'ey%@tﬁwiwﬁ[f%ti%%'m"ar
to four) halogen at ons, (é%S nitro rouE % ‘UL
totheosereadRmb digient sxcepl )adgmwcg BLRROG AR a'rqcy‘ss As
substituted with one or two | ower al kyl groups -
showaiin FIGHl 34ArtoriviC, dhe spbstrate- 10 isdprned yrithup pit{rallw@f concave
carboxy group, (1-11) hydroxy group, (1-12) thienyl
pofikes only dné Heirmxskzobvy forgsioplisity)(id the jomaytiade/by the process
groups, (1-15) benzoyl group,; (1-16) phenoxy groups
optionally substituted with one to three hal ogen atons
on phenyl ring, (1-17) phenyl |ower al koxy groups,
(1-18) lower al kanoyl groups, (1-19) phenyl groups
optlonally substltuted on the phenyl ring mnth one to

T o o .y . " .. o T |



i nclude pyrrolidinyl, piperazinyl, piperidinyl,
mor phol i no, thi onorpholino, honopi perazinyl,

wheoveeses i di nyl, im dazolidinyl, thiazolidinyPCT/JP2006/310098
I sot hi azol i di nyl, OvaO|IdIn% i soxazol i di nyl,
i sot hi azolidinyl and pyrazoli g’n . Exanpl es of the
above-nenti oned heterocyclic groups substituted with
one to three nenbers sel ected fron1the group

con of ox rou aIk roups. | ower
dggq:(r qnqgga S§68n mpa;,vemﬁlt X E’; FI@ 1/,13@ the entire
groups optionally substituted on the phenyl ring with

tgpheuriace ¢frtke aies1Qds eevasgd oyandicireide mask 40 of a suitable
consi sting of hal ogen atons and | ower al koxy groups ;

thicknespr fateixagmiep200 nimly kiewn fiikm dbmviagrtechnique such as CVD
het erocyclic groups substituted with one to three

(chemtiealsvapalr elepeditiohm The niskuo gryDesinade offa Pterial selected
groups;- straight or branched G _6 al kyl groups;

frobd &igedlip %nﬁéﬁ@ﬁﬁgl@hsﬁl\l aér‘f@&‘iﬂ' ThetdSter F’ché'ﬁﬁfésk 40 is

al kyl" groups wherein e alkyl noiety is a straight or

eRBAGH Sk Confer dF B4bh SoAERe pnﬁﬁa/ o [B59HRM (gégrijﬁ@ﬁ{érééat An

substituted on the pheny ng wth one t e
ARG CoR e E%%er?? @E%@Ma%ﬁ Fatfte i B Bntire
ngﬁyg;( p#\r/tro o‘ﬂ'rP g‘u : ngt%&ggogp 2?% tl(1e &)’pengfg’ g'f;)tpegrr]?sk for direct

eraz yl- (1- or ) pi pera2|n I
C&mgetew*\ 'W? ﬁentez of eaph @DPC%Y%BFOJ'#P raﬁ showr |G 1y 4E.
or 3-) piperazinyl, 2-methyl- (1-, 2-, 3-, 4- or
Sgbsgcwentm the atybstra;teﬁ@ua)anod(zgd tozjeveB}p amaﬂdslonabporous Iayer
6-)piperidinyl, 2 ,4-dinethyl- (1-, 2-, 3~ 5-, or
3840 mqaboutcornrgwfaca wmchys eotfcentri@wjth3he cénter@anode 25. Finally,
5-)pyrrolidinyl, 2 ,3 ,4-trimethyl- (1-, 2-, 3-, b5-
ther acﬁjmlmaiepfoaéumdyer d4ds @thed%meéﬂher (with, thaconauctw% layer 24
or 6- )piperazinyl, 3-nethyl- (2-, 3-, 4-, 5-,
aﬁd )cﬁ@hf&%?ﬁmfb ot?talrﬁl%%td’du‘oqé’-conéavo I‘éhse§L which are cut nto the
-)nor phol i no, 4- (2-phenylethyl) - (1-, 2-

n?‘xh&eﬂ%l&?%é%% shbwrl if FIty 0|I4212| or ophenyl ) - (1' 2-,

erazinyl, met hoxyphenyl) - (1-,
2-, or 3-)piperazinyl, lél- h(égﬁgﬁ henyl)-(1-, 2-, or
3- I, 4- 2 E dyl] - (1-, 2-,
or)gljp;éaél rlw% Qé [( heng fgbﬂwgyrl oxr/ ]_ ( |
) p| )) ustga %H}%/P oc€§ 0 ricgting’ aﬁgqf@vpoqupx lens in

4- di chl or ophen -, 2-, or 3-)norpholino, 2-
agqprﬁ@@%)@@lbﬁgﬁjﬁg qdlmepi of e prgsenpinvention which is similar to
%p yrrolidi , 4- (2- chlorophenyl) - (1-, 2-, or

the-firpt ped see emfbodﬁmgnts e)cc,epbforzmalkipgrtlh@lﬁhpdiza(ian twice to
2-, or 3- )piperidinyl, 4-phenyl- (1-, 2-, or 3-)

dm’rqjep it pgtqusdapéesniylth@toprahd pottbh surfaces3- Ashowat in FIGS.
6-) piperazinyl, 4- [(2-, 3-, or 4- )pyridyl]

15216480y khe 6dbstrate,103ts fofmed Withta Flu%lﬁ? rdﬁébﬁdéve |§r‘o‘F les (only
Exanpl es of cycl oal kyl [ower al ky groups i ncl ude

oy Bbﬁ@g&iﬁwﬁh}?yélm%ﬁ \{Q?n Yms?f ﬁ?ﬁ‘tﬁ}a%‘bﬂ%’céﬂ ﬁ{aﬁhuch the

is a cycl oal ky roup a norety

%E%Qﬁﬁeroés tiﬂ@‘g,é%gngen%@d ﬁ?rértu{.h;fﬁ@%_aﬁ'luggdiﬁgnal conductive

cycl opropy cyclohexy

Iagéléézggéa%q)ﬂ@cﬁgh th%%/pcwf%%y q{etbgglugﬁgﬁte 10 followed by being

4- cycl ohexyl butyl , cl oheptyl pentyl ,
e’r@ygqj 5@,&&94q@py.|rallty of q Hiomai siy¢ular @pﬁmlag @ﬁﬁaglwwconcentnc
-nmet h - cycl opr opyI propyl, etc. Exanples of |ower
Wﬁhklwa eady toveredchcwydavgrrafile, s shode inlAG. d BDoalBagh opening
groups wherein the alkylthio noiety is a straight or
branched C -6 alkylthio group and the alkyl noiety is
a straight or branched C -e al kyl group, such as
met hyl thionmethyl, 2-nethylthioethyl,
1-ethyl t hi oethyl, 2-ethylthioethyl,



branched C -6 al koxy groups optionally substituted

wWth one to three nenbers selected fromthe group
wa@oensilzisihg of hal ogen atons and a hydroxyl grpBOpPJIP2006/310098

hal ogen atons such as fluorine, brom ne, chlorine, and

i odi ne; etc. Wen two or noféSsubstituents are

present, the substituents may be the sane or

different. The reaction for producing conpound (1)

from conpound (2) is carried out in a suitable sol vent
26is dimansianesidioviave a dlametepswmcere@feréhalaéhai Frtheasi c

conpound. This reaction is referred to as "Reaction A"
cdregspongirgecondavanpbiile. ofSulbsefiuenty lthe subsiratel 1Qiis anodized to

wat er; | ower al cohols such as nethanol, ethanol,
deé\ssiop apaliticrad pbryus layerinche bottbomssrface badls irmcatrespondence

and nethyl ethyl ketone; ethers such as diethyl ether,

wﬁh @48AonbaYd BROfits, A siswn IPPRG! V8T et whicth YW additional layers
al i phatic aci ds such as acetic acid and formic acid;

32E ﬁf'@ feﬁ:h%He‘H(}Jt %%%YE%QM@MHS%% oﬂﬁpccﬁﬁdl)ﬂtlvéqﬁéftﬂ to give the final

ogenat ons SUC | or of or

t
SIS %@B%O LaEleE hRAIC 2SI BIIROMEE: o ce,
, Ndi met hyl acet am de an r Ildone di met hyl

sulfoxide hexanethylp%wgbﬁgppgd¥¥ m de; and m xtures

of such sol vents. npl es. of usef ul i.ds.include

mi nerd&- ae.'%t@i%aa@lwtwemrems ali8ricating rgoncave gonvex
and hydrobrom c acid; and organic acids such as formc¢
leasiia acaersience avihdthet sixihl erobediowant of g Bregeat invention which is
p-t ol uenesul foni c acid. Exanpl es of useful basic
sioviap tw trsfiftm e middelimanbexcep: fordhe torder gfdbie wnodinaiiondqirecesses.
pot assi um car bonat e, sodi um hydrogencar bonate and
AB&hassi iHIPIGBinegetacts®anatseibsaate 1@ isdorimgdriti deduralityiof

as sodi um hydr oxi de, potassi um hydroxi de, cal ci um

cOMAELOXofIR sABAlY éﬁé‘béiﬁgmfdﬂ%imﬁ!blwirﬂthyto astirface of the

conmpound i s usmally uSed in an anount of at [east

s@r?éﬂﬁtn% |]| grﬂg uch"‘ﬂ‘% Qédﬂ%ggx&%{béébiﬂ%e FirdtrABOY et m’ﬁ'ﬁén an

, an acid may al so

L

0to.a 0C_ apd ef e bout .0 t
shawnes FidEGs ure) addhfanel B 235%3{%%8'9%‘3&561\'%3 diameter
about 30 hours, Wen R112 of conpound &dé
leawhaeJwtqfﬁapemrr@ﬁepnam@wory%woﬂlﬁta s gpgRpnsible for
possi bl e to produce conpound (1) by the reduction of
dsvelhpingrayoadditionyl porvhe layed 3 cancenyicwith the ganyex profile in the
carried out, for exanple, by catalytic hydrogenation
ahodiaaﬁm,tmrmwmin/ﬂﬁ. 16D t Bachpoktheresuliihgadditalay porous layers
Exanpl es of useful solvents include water; acetic

3364 @tch@HC&h%%etﬁEﬁhntﬁ&hMHﬁmbl cetdaiivk |@,m+s 24 to give a final
i sopr opanol drocar bons such as n-hexane and

sﬁM&ﬂuﬁé‘ﬁf‘ﬁ‘féecorﬁ,‘ak}Sr& ‘k r@ﬁe‘ﬁs@?m int Q. afpedr of ur an,

di et et her and et ne glycol dinethyl ether;

0 SN B s

uch solvents of us
B AR win P ieSa Fleinn. ~JARBa Fiaffha ik Hon-oicular tens,
pal | adi um car bon | at i nu | at i num oxi co
T%PB%"FQ n ﬂ?ﬁ]@?”dHC&)WGI a%ﬁforg r%ﬁ CQW%?%Z’N thg\%%nductlve layer
catalyst is preferably used in an anmount of about 0.02
is shapieslito ke réaiasgwgr ined glanegiaratiehje dhel sudpce ofie substrate.
reaction tenperature for the reduction reaction is
usual Iy about -20 to abo@eveatEndodimpert er abl y about
0 to about 80C, and the hydrogen pressure is usually
froml to 10 atm The reaction usually finishes in
about 0.5 to about 20 hours. When R112 of conpound (2)
is an aryl-substituted | ower al kyl group, conpound (2)
can be reacted to forn1conpound (1) by steps of (|)

. o oy



The reaction between conmpound (11) and conpound (12)
is carried out under the sane conditions as in the
WO e@etizasms bet ween conpounds (6) and (7) shown BET/JP2006/310098
Reaction Scheme 4 . [Reaction_Scheme 6 ] (11) (14)
wherein R101, R108 , b ' andlX-are the sane as above.
Compound (14) is produced by reacting conpound (11)
with a nmetal cyanide conmpound in a suitable solvent in
t hepresence of a catal yst. Exanples of netal cyanide
conp&lEdd8iilhusttriates anelhenprecass s fomang Sseulved parpge on the
zi nc cyani de, copper cyanide, etc. The solvent and
sulmstiaty 40 if accosiance witretheesesveintin emippdéaeht afdhe hpgesantdnvention
as those used for the reaction between conpounds (6)
whieH i§¢ simitdrasnhé YirdRenshodiment broEpt4or thENfermatiah y$ & curyed
be used in a usual catalytic amunt for conpound (11)

surfadeewARhas acdb?ﬁ‘blﬂﬁtléﬁ’ BPEYREbMeS diifdrelit 5ied. | A dohductive
anount of at |east about 1 nole per nole of conpound

Ia&nﬁo of Al angk @%ﬁsﬁﬁ?tﬂg th%bucr’c?ﬁonjr sl %fth d%'s@tﬁaﬁe R®and is

reaction advant ageousl Yy

ok 7 %g%i@%b‘@c%sﬁé‘ﬁsﬁsﬁﬂ%%bﬁs @x@&éﬁeﬁ@’%ﬁﬁm
r%@g)i qgintoggle gtffan f&%’ %@% gﬁﬁ 2 h?rlgi%éo |anod|zed

and X are the sane as above, 14 represents any

- topgevelep ginipds EyYens0Ly thqiq.) sur(chelQT)IG (¢ §Bi4) The Iesqmg porous
(1-23), (1-30), and (1-31) in CGeneral Formula (1). The

layerd0 ihaws aoemm‘imwuetyrmwn@ depth akpartionsyeapect| opposed to the
carried out under the same conditions as in the

op&dings 22. bSubsequerniiy) the gordLs) lagad3Q ahdﬂhe\mndyctive layer 20
Reaction Scheme 4 . [Reaction Schenme 8 ](8) (18)

attheichel ot & gedh&ELBsRaR 10 finishee with eevedédface (FIG.
represents a phenyl group, phenyl |ower alkyl group,
?&Ioalkyl group, cycloal kyl |ower al kyl group, |ower
alkylthio | ower alkyl group, am no-substituted | ower

a kYA HRKR tﬁBtc'oﬂUQJ( pyofﬁgﬁgugyaﬁq% 8 éﬂaﬁn@m@mﬁ 8the

w th'one oups enox

oftudhictEriReSh it s LR opehll 'na*baé\bO%ﬁy“‘?bogfﬁ'ﬁ%aﬂﬁ?féesem

and R116 al ternativel e r to form
inyegyen saPHAI DGR retsﬁa\ﬂti%getllﬁaF et & AgERFPgEo 2
carbon atonms of the portion CH R 116) (R 115 ) in th
sehefee o asing a dirlagnic N@gkeda mqommnﬁiugn)wm th@di%@lylﬁﬂve layer 20,
(18) does not exceed 6 . The reaction between conpound

a$ 8howndn dd@pdaAnd Thedielestricanasle 80 dsitiepositad oménasboigom surface
conditions as in the reaction between conpounds (3)

obihe ubstreliteWo paytidRyedita portiSalmwmesponditgaefthe fimtendsd mgnvex
conpound (17) usually in an anpbunt of at |least 1 nole

pRSiTle, Whik Ble WHV@'I&( 20 ig i pBEREE 6B thelnhsk BOn®ceger the
per ol e of conpound . [Reaction Scherme 9 ] (19)

stdde Wﬂeeédbs%gelen‘gﬂ}q{% 'ﬁlrér?e ra%h'ié\ﬁn%?'ﬁstﬁﬁuﬁ&?ﬁ?va@mg

represents an I nteg rom represents

oRtifighifte SRR SROBIEbiY e by b dafer st ér A3ofifibiraRen
campiRTSaaRaB e 4t ><|@Oﬁlﬁdai%%anﬁéff@%rﬁyaﬁéﬁrihsﬁwedﬂc

conpound(19 The hydrol ysis of co un
magkris 66l gfrﬁrrhagmuraswéslgmg/@w%w%\;w %@ﬁlé@méweposﬁed
in the presence of an acid or basic conpound. Exanples
oofthe sabsiratedyywlemw téchyligue sueh as CYRwsitheilik®hol s such

as net hanol, ethanol, isopropanol and tert-butano

ket ones such as acetone and net hyl - et hyl ket one;

ethers such as diethyl ether, dioxane,

t etrahydr of uran, nonogl yne and diglyne; aliphatic

acids such as acetic acid and form c acid; esters such

as nethyl acetate and ethyl acetate; hal ogenated
hydrocarbons such as chIoroforn] dlchloronethane

oy o o o . o o



The pyrrolidi ne conpound of the present invention

al soexhibits strong activity in the nouse
woreoel1e38hbtir yi ng behavi or test, and a conditi onedr/iea06/310098

stress nodel, which are a anX|etyor stress-rel ated

di sease nodel s. The pyrrolldlﬁe compound of the

present invention has an effect of inhibiting reuptake

of one, two, or three kinds of nonoanines (i.e

serotoni n, norepinephrine, dopam ne), and therefore is

ef f edt shatlld be nataderg thatthe aboue spibasdimepis ardiexgmple are

reduced neurotransm ssion of serotonin, norepinephrine
shuowinl oplynfion @xenplarity pagpasie and thedpresastinventidudan be utilized for

hypertensi on, depressions (e.g., nmjor depression,
plavithh@vafdiods sandelr surticeqrafilebriireosahnicondusieon sabsisatee,

dysthym c disorders, rapid cycler, atypica

depr eefirat, tr@e@@@,@ﬁd in@émhifsH swmdlb‘éqmte ﬁate@ﬁ?b@&fdt Hiflited to

anvr-acoel o a1 n.-.. v

Sagﬁ‘?%gﬂiﬂ%c B o o%‘ﬁ#f‘éé'yr%ﬁO'U§PﬁZEof° W e

gdi sorders, m xed annqp{xkgo@ppre55|ve dil spders;
depressions i nduced by various physical |di sorders such

Ges Cushi ng' s di seasl'éCvl I@ebbﬁ)ﬂri/r 0| d| sm SiOz, SiN, SiC

hyvinarnar Iharpr. . A repaco

S IJCI IJ(J.I (J.L Ilyl Ul ul DI y l-\uun DUII pe) CTAS T,
norr hea and Iact 2 rone, Parklﬁ%@

Galasease, Al zherner’ qqg|sease |ntracereb@mb&qggpqh@g,
di abetes, chronic flati gue syndrone and cancers;

G@Epressi on of the nfildsB@s aged seni | e degii@ss3idh SiC

dan ahy | Adaonrocc H

r Af an
"ﬁfguced by ned|C|ne§§§bch as |nterferohs%ﬁpﬁgagrgggion

I'nduced by adjustnent disorder, anxiety 1 nduced by
thedjises efibet silicanosidstrate by i gllqw thrcese sgomr |S@nuconductor
physi cal disorders (e.g neuropathy (head trauma, brain
matérial$s i apmibinedionewith sp¢cifiy plectralyde sehsionlas shown in the table
di sturbance (cardiac arrest, abnormal cardiac rhythm
belogndocri ne di sorder (adrenal hyperfunctio, cachexia
exopht hal m ca) , breathing problem (asthma, chronic
obstructive pul nonary di sease)), generalized anxiety
di sorders, fears (e.g., agoraphobia, social phobia,

and Slh"(ﬁé%bBUQ% 8) the MaSk hi Hﬁﬁité\iéllébre%sco?rﬁ:ﬂ B@6Pof the

acute stress syndrone, avoi dant personalit ers,
s@i‘?lfé() {B?rrﬁgfe?lap%ﬁ&’ W@ele@%&% B iof éar‘éqfs?é
ea |ng I'sorders (e.g., anoreéxra nervosa an bm
nervosa), obesity, chem cal dependencies (e.g., to
al cohol , cocai ne, heroin, phenobarbital, nicotine, and
benzodi azepi nes) , cluster headache, m graine, pain
di sorder, Al zheiner's disease, obsessiveconpulsive
di sorders, panic disorders, nenory disorders (e.g.,
dementia, ammestic disorder, and age-rel ated cognitive
decline (ARCD)), Parkinson's disease (e.g., denentia
caused by Parkinson's disease, neurol eptic agent
i nduced Parkinson's syndrone, tardive dyskinesia),
endocrine disorders (e.g., hyperprolactinaem a) ,
vascul ar spasm (in particular, in the bl ood
circulatory systemin the cerebrum , cerebellar
ataxi a, gastrointestinal tract disorders (including
change in novenent and secretion) , negative syndrone
of schi zophreni a, prenmenstrual syndrone, fibronyal gia
syndrone, stress incontinence, Tourette's syndrone,
trichotillomania, kleptomania, nale inpotence,
attention deficit hyperactivity disorder (ADHD) |,
chroni c paroxysmal hem crania, chronic fatigue,
cat apl exy, sl eep apnea syndrone and headache (rel ated
to angi opathy) . BEST MODE FOR CARRYI NG OQUT THE
I NVENTI ON Preparati on Exanpl e, Reference Exanpl es,
Exanpl es, and Pharmacol ogi cal Test Exanples are
explalned belom1 Preparatlon Exanple 1 The conpound of



fl uor ophenyl) cycl ohexyl am no]

pyrrolidine-1-carboxylic acid tertbutyl ester.
waBhRIVERSCDC! 3) dppm 0.81-1.32 (6H m, 1.44( 9PCEIP2006/310098

1.60-2.00 (6H, M , 2.79-2. 93 (IH m),

2.98-3.10(1H, ), 3 .16-3.3t@H, m), 3 .35-3. 70

(2HmM , 3.35- 3.70(2H,m, 3 .85-4 .07 (IHmM , 6

.85-7.13 (3H,n) . Reference Exanple 15 Synthesis of 3

(S) - [(4-carboxyphenyl) - (3-chloro-4 -fluorophenyl)
ClsiM$] pyrrolidine-1-carboxylic acid tert-butyl ester

To an et hanol solution containing 1.7 g of 3 (S)- [(3-

chl oro-4-fl uorophenyl) - (4-ethoxycarbonyl phenyl)

am no] pyrrolidine- 1-carboxylic acid tert-butyl ester
1.( A pravssk)of fasniagdecuredprofiié on Hsémimmiductdrsibsicatis said

solution, followed by stirring at roomtenperature for

prééei!:oé’drﬁ risiRthe Qtpgséfane and acetic acid were added

to the reactlon solution to make the reaction solution

g%p‘yn‘h £id %EW&;& or (ﬁﬂé%ﬁﬁé ﬁéwﬁgraet% td R el AMobfom

n"agueous sa ydr ogéncar bonat e sol uti on
the sol ve istilled off under reduced
BF@%%%PBP?%GH?%ﬂ%%?ai n 1.50 g of white powdery 3

cay box 3-chl oro-4- fluorophenyl)

&?’F?TH@)? géﬁ‘}%{ %g'%eb%(?&&??% aci d tert butyl ester.

1H NVR( DMSCHd 6) d ppm 133(9Hs)I 72-1. 88 (IH m
placmg)gald S@asmeowuq%py substrajerzan § ?@W'Wf S°§Jt6>ﬂ( | H dd
J=6. 4Hz, J=Il. 3Hz), 4 .53-4 .69 (IH m),

66wz errent betvgeen s@d@nadergnd 7 cattpdp wmn(szlmi ﬁ?lutm"r’fo

.68-7 .78 (2H m , 12.3 (I H brs) . Reference Exanple
bﬁn\'itymtﬂiempsswfa& ¢fDaid spbSrateltorovaryingudepsp Heamy Ippriions to
(4- net hanesul f onyl-phenyl ) am no

bewidre! ietiviteg & porobelayet ih saiddop sutfavéydndster To a

di chl oronmet hane solution containing 0.45 g of 3 (S) -

%ér%oﬂ?mﬁ%; d f)oiéd{so @Pﬁﬁbh' éald substrate to leave a curved surface on

esul an| pheny am no]
%C{ 1 carboxylic acid tert -butyl ester (1.0
mas a ded 0.54 g of netachl oroperoxybenzoic acid
I'%g 0O OC, followed by stirring at 00C for 2
c 9?@.”2 ction solution was washed with water and

dried over magnesi um sulfate d the splvent wa .
salfl anpredieing FONHGEPT R deca pﬁfﬁé*ewm@edéﬁﬂgﬁut%rhpf g electric field
the residue was purified by silica gel col
mtﬂnsdwvlmgh ¥prigs {rierhpeHiea to partigns fafc%a'ﬁtsélbstr@te acrogs paifl top
1) . The solvent was distilled off fromthe
apd bbftorrs pfamtscf saidieubsteatactherghepraviding saideoress layer having
obtain 0.42 g of oily light yellow 3(S)-[(3-
thehlaryiagdidpihon aptemwith the (strietitiemetsaid @mydipt Eald intensity .
am no] pyrrolidine 1l-carboxylic acid tert -butyl
ester. 1HNVR(CDC 3) d ppm 1.43(9H s),
1.80-1.91(IH M, 2 .11-2 .29 (IH m), 3.01(3H,s),
3.16- 3.40 (3H, M, 3 .70-3. 86 (IH m), 4 .49-4 .61
(IH m), 6 .62 (2H,d, J=9. OHz) , 7.03(IH, ddd,

2 Tortitedt, SRR R oo o
Sglg];ﬁer led egg?(ﬁ “&’ ggrtkl?glp{ 8 %I ﬁg 9f- tafar?eénicgrllsiuctor

am no] pyrrolidine-1- carboxyllc acid tert butgl,ester
sabstrte 10 G BiNERBRIpFMINER.andge patiers whish dgfines Said

f 1 uorophenyl) am no] pyrrolidine-1-carboxylic acid
ptextetetmingt disitibuti¢n 0Dsaig elactos fistebinjensitync cyani de
(250 ng, 2.12 mmol) and tetrakis (triphenyl phosphi ne)
pal | adi um (122 ng, 0.106 mml) were suspended in 8 ml
of dinmethyl formam de (DWF) , followed by stirring
under a nitrogen atnosphere at H Q0C for 9 hours.
After cooling to roomtenperature, ethyl acetate and
wat er were added to the reaction solution to separate
the solutlon |nto Iayers The organlc Iayer was mashed

. o o



Ref. Ex. R1 R2 R3 R4 R5 R6 R7 R8 RO NVRTabl e 12 Ref.
Ex. RLR2 R3 R4 R5 R6 R7 R8 RO NW\R No. 121 -H -d -F
wo khoch3s@H3 -H -H -H 1H NVR ( CDCl 3) dppm 1. 44 POFIP29)6/310098
1.68-1.82 (1H, m, 2002192(§1 , 239249(3H
m, 3.02-3.37 (3H, m, 3.74 84(1H , 5.32-5.51
(1H, m, 5.70-5.81 (1H, m, 6.41-6.57 (1H m, 7.04
(1H, ddd, J=2.6Hz, 4.3Hz and 8.7Hz), 7.10-7.30 (3H m
122 -H-d -F-H-H-H-d -H-H1HNW (CDCl 3) dppm
143(9H s) 162182(1H m, 2.01-2.22 (1H m,
3.03-3.31 3HE3 gg g J=7.0, 10.8Hz),
3.5e FETOQ?S% apise Orthsm a‘(‘l?iw efejig oHz), 7.04 (1H,
ddd, J=2.6, 4.2, 86%) 7.20- 7.26 (4H, m, 8.12-8.14 (
saifkpnege pattern-isi foropad b theistaps-9f - H - H - H 1H NVR
(CDCl 3) dppm 1.43 (9H, s), 1.63-1.79 (1H, m,
-depo6iting .a26eletiicaty poﬁdmwa.laﬁer(m-lthemqttm&&lrf@ta,ofeodid
J=7.0Hz, 11.0Hz), 5.30-5.41 (1H, m, 5.97 (1H, d,
subsBafetiz), 6.62-6.73 (1H, ), 7.26-7.47 (4H ),
8.18-8.26 (1H, m. 124 -H-CH3 -F -H-H-H-d -H -H

reﬁzaﬁggw; ?gﬁ?{r@f S%P@Egﬂ%ﬂ&lvé%kleﬁt’b fgﬂnf%tg%drgé’p(dé@%g 8pening in

"1, 10.8Hz), 5.15-5.32 (1H, ), 5.93
Saﬁjﬂz—@"w\‘feg%ﬁz) 6.90-6.99 (2H m), 7.01-7.21 (2H,

, 8.11-8.12 (1H1 m. 125 -H-H-F -H-H-H-O -H-H
1H—NI\/R(CDCI3) dppm 1.42 (9H, s), 1.73-1.82 (1H, m),
2.00-2.17 (1H, m), 3.06-3.29 (3H, m, 3.79 (1H, dd,
J=7.1, 10.8Hz), 515532(1H M, 5.92 (1H d,
J=9.OHz), 7.07-7.27 (5H,.m, 8.12 (1H d , J=4.7). 126

4. Thegpracess gs Sﬁ’rfwhmclam1 thF‘P'NI\/R (CDCI 3) dppm 1. 43
(9H, s), 1.7-1.9 m, 2.0-2.2 (1H, n), 3.0-3.4
sajdanody js Brmegd.an |-lpottqm sBrface of saidrserpiconguater substrate over |
s), 6.82 (1H, d, J =5.0 Hz), 7.0-7.1 (1H m, 7.2-7.4
a {i2ldctng madk3viicH i thire)patially dh sald bditorh suHac©BHEealize said

-H -H 1H- NVR (CDCl 3) dppm 1.43 (9H, s), 1.7-1.9 (1H,
prédete?mihedt distribidtioRof s&;cﬂeléc’tﬁc(f@fﬂ iMmdnsif. 7- 3. 9 (1|‘| nm,
3.90 (3H, s), 5.1-5.3 (1H, m), 5.51 (1H d, J =8.1
Hz), 6.09 (1Hld, J = 8.3 Hz), 707 1 (1H, ), 7.2-7.4
(3H, mTable 13 Ref. EX. RL R R3 R4 R5 R6 R7 R8 R9
NVR No. 128 -H-d -F -H-H-H-H - H H 1H NVR ( CDCl 3)
dppml 43(9H s), 1.79-1.98 (1H, m, 208229(1H

m 6 1 4.38-4.51
5-(1The H5°°e§5§‘§ %%éfl”m'ami Yggeih (4H mwith dd
57. Q4 and J=6. 4Hz), 8.14(1H s), 8.22 (1H
Sabfs”!ﬁslﬁ'aifﬁffﬂ%bgy ST@H§°F H-H-H-H-H - H 1H-NI\/R
(CDCI3) dppm 1.43 (9H, s), 1.7-1.9 1H£ %
provigingnhg dielecigce laygr ogthe@n_tlr@ battpmsurigce saig sgn*(qumductor
nM, 4.3- 4.5 (1H, n), 6.8-7.1 (5H, n), 7.9-8.1 (2H, m
subBratei -H -H -H -H -H -F -H -H 1H NVR (CDCI 3) dppm
1.43 (9H, s), 1.73-1.96 (1H, m), 2.01-2.29 (1H ),
retholingBa $oriicibf sdid dBeIéétfiB.I@ﬁer(td: teave said.askdod the bottom
m, 6.79-6.94 (3H, m, 7.02-7.15 (1H, m, 7.19-7.40
SLﬁ‘f%HeJof'&id Zer%%&@ﬁcto?rs%bsﬂ “H-O -F -H-H-H -OCH3
MR (CDCI'3) dppm 1.43 (9H, s), 1.7-1.9 (1H,
n), 2022(1H nm, 3.1- 34(3H n), 3.6-3.8 (1H,
3.96 (3H, s), 4.3-4.5 (1H, m, 6.50 (1H d, J =

6.5, @wet@dce s%@%%%ﬁma% e E%h 078 (11 & 3=
S {395 1'?'{%{;}9 Lﬁ)ftr@yﬂs rg_gle Plf_l ﬁhgog Qric[:sal}ﬁj)dlcle_lgc{fr cglager is made
m

(1H, m, 3.1- 3.4 (3H, m),3.7-39(1H, , 4.4-4.6

of(smonrgde@onlh(:qmmtadeJ = 6.9 Hz), 6.83 (1H, s), 7.03
(1H, dd, J = 6.9 Hz, J = 7.8 Hz), 7.1-7.3 (
8.24 (1H, s) 8.36 ( 1H, s)Table 14 Ref. Ex. Rl R2 R3
RA R5 R6 R7 R8 RO NMR No. 133 -H -F -F -H -
-H 1H NVR (CDClI 3) dppm 1.43 (9H, s), 1.8-2.
2.1-2.3 (1H, n), 3.1-3.4 (3H m,

e - —

) W
‘o
>
) 00 !
-



211-H-d -F-H-H-H-H-F -H 1HNW (CDCl 3) dppm
1.43 ( 9H, s ), 1.8-1.95 ( 1H, m) , 2.05-2.3 ( 1H, m
w0 2006323855 3.4 ( 3H, m) , 3.65-3.8 ( 1H m) ,Pdr/3E20d6/H0098
(1H m) , 6.59 ( 1H d, J5910.2Hz ) , 6.95-7.05 (
1H m) , 7.1-7.3 ( 2H, m) 5'7.84 ( 1H br ), 7.96 (
1H, d, J = 2.1Hz ). 212 -H - CH3 -F-H-H-H-H-F -H
1H- NVR (CDCI 3) dppm 1.43 ( 9H, s ) , 1.8-1.95 ( 1H, m
) , 2.05-2.25 ( 1H, m) , 2.29 ( 3H, s ) , 3.15- 3.35

( 34 m), 3.65-3.8 ( 1H, m) , 4.35-4.5 ( 1H, m) |,
6.45-6.55 ( 1H, m) , 6.85-6.95 ( 2H, m) , 7.0- 7.15
(1H m) r 779(1H br),787(1H d, J = 1.9Hz

) . - -F -H H-NI\/R( 3)

7. dﬂﬂm prpcags (asgaat f@rﬂ) in Clqmsi 1fbt§§\e(r ingludipg)the stenssafy. 25

( 1H m) , 3.1-3.35 ( 3H m) , 3.65-3.8 ( 1H, m)
forgtnglas additlanaianode partiziig .opssgid 1op suiface ofrsaig- s:enchnductor
4H, m), 7.80 ( 1H, br ) , 7.88 ( 1H d, J = 2.1Hz )
sUlsdttraete 2iBidReld. with saidlcuRZedR8uifdcd’> R6 R7 R8 RO NVR No.

214 -H-O -F-H-H-H-H-F-H1HNW ( CDCI3 ) dppm

%Laé&ag(s:%d*sembonddct&éut%ﬁa&e Haithelectralyt@solutibr; 1H, m
4 ( 3H m) , 3.65-3.8 ( 1H m) , 4.35-4.5

g Folmsnindfr' g bonal oo coft ol Syt i
| ﬂuﬁﬁ&t(g EB%%H;E ég%%%]s%rff?e'o?gaid gutgéﬂ'eit?tgﬁ aggxng %ﬁ’th from
goé@né%g}qorﬁ?rjs Iéaoyng})ag a@d thﬂ_a[?Bprfc}us'_I'aﬁgr |)51 s‘;u% git":f%q S\fgace;

) , 6.45-6.55 ( 1H, m) , 6.85-6.95 ( 2HIm) , 7.0-
ands ( 1H m) , 7.79 ( 1H br),787(1H d J =
1.9Hz ) 216 -H-H-F -H -H - -H 1H N

Gopgny S@cﬂ;mjdmonal gorgHs layey andlsa;d @dgglopahanoqlﬁ grom said
205225(1H m) , 3.1-3.35 ( 3H m) , 3.65-3.8 (
stbstnate tp |daBSadothel cuMedmaurface®msaig estom suifacs.) |
7.05-7.2 ( 4H, m) , 7.80 ( 1H, br ) , 7.88 ( 1H d, J
= 2.1Hz ) .Table 29 Ref. Ex. RL R2 R3 R4 R5 R6
NVRTable 30 Ref. Ex. RL R2 R3 R4 R5 R6 NVR No. 225 -H
-H-F -d HlH-NI\/R( CDCI 3 ) dppm 1.43 (9H, s),
1.81-1.95 (1H, , 2.10-2.35 (1H, m), 3.12-3.30 (3H,

> @rbe @ﬁ%éé?%%g& %&% %Eﬁ“ ﬁ’?f’vﬁeﬂézri( %Hssm% 2H6 ﬁ)l ( %;é SJI'H
sajél_' §e§{nco§£gj "(—w@%sgré'fé Bzr?lggﬁ%f chyﬁ gﬂégal? %E%trél%l?’ olﬂion

H 1H NVR ( CD 3
'“B‘Hﬂﬁ?' ap %JG(Q% éﬂ“oﬁééﬁ'}éiog%” %‘d 2. 05- ( .28 (1H)
m

. 2.29 (3HL s), 3.20- 3.35 (3H n), 3. 70-3. 78 (1H,
m, 4.43-4.47 (1H, n), 6.89-7.97 (2H m, 7.06-7.13
(1H, n), 8.06 (2H, s), 8.63 (1HL s). 231 -H-H -d -d
"HNg O H-NVR ( CDCI3 ) dppm 1.43 (9H, s),
1.81-1.96 (1H, m), 2.10-2.31 (1H, m, 3.15-3.39 (3HL

QTT)Thé\lpﬁJﬁ?&S:hS7&t(fﬁxﬁh implaimd. 13 wherdlh (1H, n), 6.90 (1H,

J=2.5, 8.6f) 7.16 (1H d J=2 4tz), 7.51 (1H d
salér’%eﬁh‘é’dnd%t&%dﬁé‘ﬁaté)s mada of | ptypdFsericonddcicr. H - NVR
( CDCI3 ) dppm 1.42 (9H, s), 1 8-1.93 (1H, ,
2.10-2.26 (1H, m), 3.09-3.37 (3H, n), N 3.63-3.70 (1H,
M), 4.37-4.45 (1H, n), 7.07-7.29 (4HL n), 7.92 (2H,
s). 233 -H-H-F -CH3 -H Ng C 1HNVR ( CDCI3 ) dppm
1.43 (9H, s), 181195(1H1n), 205227(1H m,

1<§ Eha PiosBhias St foghag oy Wby °7 077 13 (11

7.91 (2H, s).Ref. Ex. RL R2 R3 R4 R5 R6 NMR No.
234 H-H-F-d -HIHNW ( CDCI3 ) dppm 1.44 (9H,
s), 1.74-1.90 (1H, m, 2.08-2.26 (1H, m), 3.09-3.35
(3H, n), 3.78- 3.88 (1H, m), 5.20-5.35 (1H, n), 6.92
(1HL d, J=4.8Hz), 7.04 (1H ddd, J=2.5, 4.2, 8.7Hz),
7.20- 7.25 (2H, n), 8.47 (1H, d, J=4.6Hz). 235 -H -H
-d -d -HIHNVR ( CDCI3 ) dppm '1.43 (9H S)1

- —— . ~M AL AN N NS "~ S



beconme nore apparent fromthe follow ng detail ed

expl anation when taking in conjunction with the
w@rdoaakssds dr awi ngs. BRI EF DESCRI PTI ON OF THE DRARSINGS/310098

FIG 1 is a perspective viQ@%pj a pl ano-convex | ens

fabricated in accordance with a first enbodi nent of

the present invention; FIG 2 is a top view of the

lens; FIG 3 is a sectional view of the lens; FIG 4

sl 5585 B BB A8 R R B s

an anodi zi ng apparatus utilized for making the process
laysr. t he present invention; FIGS. 6A to 6E are sectional
views illustrating the steps of formng the |ens;FlG
7A and 7B are schematic views illustrating electric
field intensity distribution devel oped in the process
of formng the lens; FIG .8 illustrates an anode
pattern fornmed on the bottom surface of the substrate;
11E1 Ghefpricgeas asaehfartH msdlaiat | pgyharediect i onal surface
profile of the lens fabricated in accordance with an

saﬂ@@m&tm@ﬁs s8Rl R e diahce bf Sevdi@l bRmacertiphéters
anot her anodi zi ng apparatus which is utilized for

(gzah} RstaPhieSs Shri BénheRRStoldyent | on: FIG 11
I'S 'a perspective view o ano- concave | ens
fabricated i n accordance MAth a second enbodi nent of
the present invention; FIG 12Ato 12C are sectiona
views illustrating the steps of formng the lens; FIG
13A to 13G are sectional views illustrating the steps
of form ng a doubl e-convex lens in accordance with a
third enbodi nent of the present invention; FIG 14Ato
14F are sectional views illustrating the steps of
form ng a doubl e-concave lens in accordance with a
fourth enbodi nent of the present invention; FIG 15A
to 15F are sectional views illustrating the steps of
form ng a concavo-convex |l ens in accordance wth a
fifth enbodi nent of the present invention; FIG 16A to
16E are sectional views illustrating the steps of
form ng a concavo-convex |l ens in accordance with a
si xth enbodi nent of the present invention; FIG 17 is
a perspective view illustrating a non-circul ar |ens
whi ch can be fabricated in accordance with the present
invention; FIGS. 18A to 18C are sectional views
illustrating the steps of formng a curved profile in
accordance with a seventh enbodi nent of the present
invention;, and FIG 19 is a sectional view
illustrating the step of using a dielectric nmask for
fabrication of a convex lens in accordance with a
nodi fication of the above enbodi nent. BEST MODE FOR
CARRYI NG QUT THE | NVENTI ON Referring to FIGS. 1 to 5,
there is shown a process of formng a curved profile
on a sem conductor substrate in accordance with a
first enbodi nent of the present invention which is
adapted in use for fabrication of a plano-convex |ens.
The present invention is not limted to the
fabrication of the | ens, and can be applied to devel op
various curved surfaces on the surface of the
sem conduct or substrate for fabrication of MEMS (Mcro
El ectro Mechani cal Systens) or the |like mcro
structures. As shown in FIGS. 1 to 3, thelens L is
configured to have an integral flange F which is
utilized for nounting the Iens in a device such as an
opti cal sensor 200, which is one typical application
of the lens and is configured to have a sensing
el ement such as a pyroelectric elenent 210 to receive
the light through the lens, as shown in FIG 4. The
lens is made froma sem conductor material such as,
S|I|con (Sl), gernanlun1(GE) S|I|con carblde (SlC)
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