DESCRI PTI ON HETEROCYCLI C AM DE COVPOUND AND USE
THERECF A S AN MWP-13 | NHI BI TOR Techni cal Field The
wopnesrpi48i nvention relates to a heterocyclic ®0Tde2005/010743
derivative having a superior matrix netall oproteinase
inhibitory - activity and useful as a drug for the
prophyl axis or treatnent of osteoarthritis, rheumatoid
arthritis and the |ike. Background Art Matrix
nmet al | opr ot ei nase (MW) is an endo epti dase t hat
physi ol ogically plays a P the tissue
renodel i ng, wherein its protease actlvity is strictly
controlled. In the diseased state, however, the
MAGNBIIC REGGRDIY @ ANRRERRQRDUCINGIDEVKCE nduces
excess degradation of extracellular matrix, which in
turn is deeply involved in the etiology of many

5  dicseReRFercBEd Riafd Afplithtistisseases such as
osteoarthritis, rheunmatoid arthritis and the |ike

bone &hisexpsbeationdh aas?lpﬁh@aél@pé'rl% ugdesntd PneCy r§k1e11(a) claiming the

? k‘ 9 98 %t tg 3§el?cer kf)a(}flt%]gﬁﬁg gﬁ'tTelg Eg P%&%%Iﬁ Application

! corneal I‘'on an

Nbl G(D/6 80,007 TikdrlapeQt m@adndrfhpaneV@PateﬂIZApgﬂmatﬁﬁ Blo7 @804-168266

2002)). At present, known to include at |east
é@dcﬂ"f‘? Sr 208 PURHORRIR 35\%58‘51 §a]r1evi§i vided into five

10 9groups based on the variation in the primary structure
and substrate specificity: collagenase group (Mw-1, 8
Tedijcal Bjeld:gel ati nase group (MWP-2, 9), stronelysin
%[—)O u Eg g%vgﬁtg}%lg r%%t%gs I,td) gq.negg%gl%tni ﬁe,[gewc%?di_gé ;) A ée'\p/{'\@éléglg’ device for
HdBrdis el RpGidEink & idifeGolibagenase group has been
reported to al nost al ways express in cartil age and
bone tissue, and to show increased production ampunt

sease and the |ike. Mreover, sincé MW-13
15 Bﬁd§§&ﬂh' ent col |l agen degradation activity as .

conpamae haad disk &frlveC(IHDIQ)BWaB:hSis onietk11i1$ of drasindgmee'nt recording and

be deepl y [ nvoLm/gel n the, bon t dis _
el dsrash, hNBeST ROTPICT G 1B, SFSCEGIAE diegsity in recent
ga‘?gn §8ldaRE¥I GV the Hﬁks—pl%guceﬁpversggr?’gf %7s7cfbvfc%9ﬁx%)recordmg density

rent Medicinal Chemstry , vol

p.
ha0aghed 8ArGbi (gigdbits/ssjupregoet)s Asaw@sdt merbgyeﬁhe HDD of the small |

20§08 R rSsalail S FariRlP BT e HaflBlent At fi HADIdRAS Bkntiy of 0

@}ylpgin &ﬁrelxmblevsﬁ 1(iacHDD dWapatle @freMa@ing madapﬁiejmm GB.
Vo 2361-2375 (2003), Journal K of Medi cinal

Cheni éYhegp the JHPD of guchyp smals 7ige 23 9boytAoingl in M’@twss&qlmproved

e

wdlity ihGyorable af{bﬁﬁ&tibﬁﬁiébu(zﬂ 89 gortabORDPROBESH ibﬂr):atziﬂn chugici plyyers and

’s thl oI derl V@ﬁlt \e/(rE,ghe Rpgtpbleglrn%gllrggggiﬁégh%@gl@ %gggyme to include

\é\%%{t%%%} r%aﬂ‘q-xﬁbﬁlm hﬁ’&ﬁmte((f-‘t}ﬁrem B"I‘h‘é.‘»egé‘&hﬁlo&nes have been
Medi ci nal stry Letters , vol. 11, pp. 969-97

d2oddping mmmsmlllgmrkwoom 14909) , based on t he
content s .t hereof. co und a g
&sy El} | E‘agf}ﬁtﬁ ereg& rElll medu%ﬁ lt? npe lr'e xla dl%k drive, the

het er

Sosfigiryticl whhaesultsFén spigking 2r Betatl ﬁﬁﬁ I‘betﬁe sputwh‘igaudﬂﬂnque on

represented by the fornula In addition, WX

003/ 91
30 dhessbpisets for 2 magnsisURePTABE massipp bas beeneyaiiing. phs %‘se sybstrate o
ydiegen ﬁ%oﬁhﬁ{et@ln}é%rdl 'ﬁllgdlgid S’thé‘ G&Yrgﬂngﬂle MLSE’Q& and the glass
and

group or a ene gr are e sane

gubgiratd aa‘eemtlelg mdom¢ hThe ahmﬂmng Isabdtratedis produced bi formeng an Ni-P

group; Eis -NHCO or - CON(R 2)- wherein R2 is a
hydrogen atomor alkyl; A 3 is A 31-A 32-A 33,A31 and
A33 are the sane or different and each is a single
bond, or the sanme or different 1 or 2 saturated or
unsat urated aliphatic hydrocarbon groups at
substltutable p03|t|on (s) mhlch mhen one carbon

I . o g,
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(X is S, O, SOor CH2), and at |least one of ring B
and ring C has substituent(s) , provided that N {

W@ b@s512R¥8 - 1- (3, 5- di fluorobenzyl) -3- PCT/JP2005/010743

[ (3-ethyl benzyl) am no ]-2-hydroxypropyl }-5, 6-
di met hyl - 4- oxo-1 , 4-di hydrothieno [2 , 3-d]
pyrim di ne- 2- car boxani de and-B-chloro-N- ((1S, 2R, 4S)
-4- [(dinethylam no) carbonyl]-2-{ [(5- methyl-4 |56,
7-tetrahydrothiazolo [5,4-c] pyridin-2- yl) carbonyl]
nfalm &y @| hirkngss) of aImedOI pmabyd ntﬂrweneaqmssamatmgmecxmque on a

RN AP e bl S PartBe oy ang bt Pl th surface

dfhhlspﬁm tdak speculat fifigh! EMeegenRt RBstoite tlbﬁna‘n% rﬂi'lt@olkn%sxl e. an
ggﬂpéélonally substituted spacer having 1
BSiendp crystallized ghass, ergtich qrs)bommrodwom ndp@:fular finish.
t he qh QUE nTRAL . I ng wher e
i s a hydrogen tlé‘?g%wg g{r":l% med gﬁ{ a §/s %u%ﬁfen? &gﬂally ' usdd for the
114&4:1 ﬂ’@k arivena gommagoetlcaumhlr ﬂa}teh ENBAl-baged) allolj}e C(:‘ Qmﬂﬁged alloy,
ereln ring

@rbove nment i gned %

F%a‘?lﬁ dofon-fagneticang H%S@Pﬁj ayer £%Cabd%%(?rréfﬁtbaé¢dealloy for

eécampl,e) whiaa@icticliyd (@oJc,?r-liiJTao REd.enal 'Elbés%@%hé# %F&aﬁlple) and a
6- menber ed monocyclic het’erocycle contal

pé%?tagslawr(@@moa,t ®mexample) arerseesntiably (staskabinelrhe @dde‘r mghitioned

b el SReaRebEb ARyl LBRRY 7 Risicald Bl dbrfirormea

tmbemewnbamnonﬂdbﬂ&ﬁmgagﬁﬁreln ring Bis an optionally

subsg ge ci ene ring or a salt thereof, (7) the
conpdlirigensaiis be B of fiénsmuhsiae hay the pgseibdity of theing applied to

Y7 I [€
n&h gfdéllﬁnpo?ttaﬁl:égetl%&x%)l} r%ﬁ?g&%%&%}{le ac%ﬁnﬁl%%lgﬁlgmdﬁvwes as described
abeies t Farthe HDTY to bﬁ asddgas bgiloinpsueh da(vjfeed tit Mﬁﬁ@ﬁ to Qlﬁ%])rd impact
above- ment i one , erein the
b RERRE Plrudp b PrePREGHEGH sy e Ve RHDD Hhich s widely
sal it prosne dobe
7 o A GYRONE, €  SFOE
reSANLAASE O] KNRIEL &7 Ja envirnemensf and hay faited tﬁoammmedpmbemhe stable
t t.he substitu t of ring
eﬁ&%ﬁl Seco g g%c%gﬁg Q&Qp(ttffvfgre%%h lae%lc%ﬁ RJpenio f) a
G - 6 Thiskipvergiomulmssheos tihitiated dn e fight of ﬁxeasﬁﬁb %Y'aﬁ%bf% mentioned

tionally substityted by a carboxyl grou 3
ggvg q{'@ps 6%&%& Jupwuding a lgégqg:yc éecgsdlﬁg agd reprr)odu(cn?g dev1ce which is
caable D BaRAr | | y
aa o gf%‘u%@a%é%e%gtag&% t?/ké#gﬁfreotﬁf&ﬁg @Y adbices apd mobile
cmugnication g¢viessand nyéxgailent inoresisaned tqnnfpabtsdnldttd Teﬁ@irdﬁy‘nealt
car boxyl group, (5) a Ci_ 6 alkyl group substituted
by a C -1 aryloxy optionally substituted by a carboxyl
Disciuspre dfGhe Bvehtior:4 aryl oxy group optionally
substituted by a carboxyl group, (7) a C7-1 aralkyl oxy
gr oupVithpt VisWalol agcamplishing the @bw abjesdraofansy aspgctmfphxs (1Bjention is

I bstituted
oSS B B Xy 57 g o const
@ub@isurtgjhas'mg)@n @ppEr opéning aldkstbrimtheirah hmgu&&t feboHdRE medium
thY a car bog %roug éllo an am no group gptionally
B B4 RS 5 SUpOR and, sesifes. S A oSl pmeter Hospyae motor
that 8d¥bes é@rdrﬂeﬁﬁéinstf&eiu%%mné 2« ﬁtlaﬁré% 19§'ectopcﬁrég medium,

above-nmentioned (1) , wheréin ructu
a thepd é§8?w1é19nb§85@rhélyf thaminciudes 3 whagnetion hRfd aua;ptab t@rrecord and

reg?cg{%é i% g@algg%t 8t ngk/ k% tl&f%r ouggt}calr%@ﬂrm% I’Hﬁ(ﬁplga}:qglp yupports the

magiesici Hewd ed)vbbly&eﬁﬁb@w(tﬂe rﬂzigil'éﬁe re(cg}dlﬁ’g Qedﬁm@l &¥dice coil motor
group substituted by a C -1 aryl-am nocar bonyl

optionally substituted by a car boxyl group, (4) a C-6
al kyl group substituted by a Cg-i4 aryl-carbonyl am no
optionally substituted by a carboxyl group, (5 a C -6
al kyl group substituted by a C -i4 aryloxy optionally
substituted by a carboxyl group, (6) a C6-14 aryl oxy
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[2] reacting a conmpound represented by the fornula
wherein L2 is a |l eaving group, and other synbols are

wa@sgoodatiimed i n the above-nentioned (1) , or a Bel/gP2005/010743

thereof, with a conpound represented by the formula

R-H wherein Ris a substituent of ring B, or a salt

thereof, (20) a matrix netaldprotei nase inhibitor

conprising a conmpound represented by the fornula

wherein Zis Nor .NRL (R 1 is a hydrogen atomor an

tb?}t rotatesl ang psisions thet b@dwm@an lsesemphlp@apg a,prinitesigcircuit substrate
t I t ut ed t rogen-.cont ai ni

'3, PR B8 of e ShYI I g BRERUCROLE, A top cover for

Mmmmmmmhhppeuhﬁmmg@faﬁ}h@ﬁagycle or an optionally

substjtuted heterocycle, - - - is a single bond or a

doubl‘® SBEATY, aspect; of threB'g@h isadisested t@ihepragaetia regording and

r§%8ﬁélﬁ$‘5&qc@¥6@bﬁﬁﬂé RO e HrOHURpe @ the n$ rﬂlogl %exoe ﬂﬁ substrate

optionally substituted spacer %aV|n Ve

of theanagnetie wmdlog meedjpmo asuegthidkeessaf a rérigle)oftorfemm t0 0, 25 mm.

Imr;:] Ir Ib ttﬁgil AP he%qa &1% g%vg:g}r}érll ﬁgtqgres((t%g to’ th\émr%;gﬁllert]lct rhegordmg and
refoabdigpaelied ib%ﬁﬁhﬂg?to(m rsk 3} sedofid)aspechiBE ﬁl@qn@ntlon wherein the

inhibiting a matrix metall oproteinase, which conprises
WREREHS Jeeaiiing, medium hasnimipactaresistanee tafy 2000muiror mbrea while no

SRR PERENL SN LU MR ko

hydr ot doltin agpestip¥ thisrinentidn’ isi diredfedoft tienalagietic recordlng and

substi.tut.ed, nitrqagen-containi eteraocycle, rin
TSR iR, S8 BECOHTB 69 BRAPPS o5 QAR i Gurhrasmercy of thegnvention

vﬂ{ér@ﬁ’tt}heoﬁﬁ llléﬁcsrUé&Hf %%&ﬁurﬁ 315? 'ggﬁé’c‘f lr@s’lshanae of 3b6 Gor more while
singl e bond or a s a rogen at om or
thgymagnetio ﬁmnlakllsélblgtrcmld@ﬂomphodu@dhm thegna)gmctlc aﬂsmbrd{ng Bledlum
a bo an o ally substituted.s er havi.ng
5 ot ohuttn, ApeRBideORE inGeBHERD i b6 ABoRE Hmphsrc arerdime and
ré;ﬁBdudﬂﬁ@d@ﬁc@a&@fﬂ?%ﬁtﬂaﬂ eCsTant @dst Ry f&hﬁh 4pe& ofithe invention,
erein Zis No R1 Is a hydrogen atom or an
§ip the frl%@%gﬁqom%meﬁw basaptatiana) fiegpgncy ofi360 rom or more.
is a Y, : n | ning.
het err)%gs% ﬁéét otsg}?ssiiﬁ\;egﬁgrg 1S %gtelgt?getgnt%gpémg%nﬁl )e;cordmg and
rspxbéuqmgme\dcdwmmayng €0 any ane OﬁtheOﬁﬁt ky figtikspédidibLthe invention,
‘% ﬂgy s a .single bond or a double bond,
rquy ‘H%PH@ geposdipg s, Fporrigrarquehasss {Ra igtagange of 1.5 A
thgcocarbon group, and Y is a bond or an optionally
substjtuted spacer having 1 to 6 atons, or a salt
t her &dfcedghe anagneiie mesordieg end remgdumrt&dpncnjuﬁthm invefitian uses a

| | t I nhi.bi t or
A P R —
rrie«ilumlaq{ukéd dpctha delde édjeysesdardityOdE gErfARUINEAN, aE’H?Mance of
taut omer i s encqmpassed in the present invention, and

resIYHITR o0 rﬁlapilfépﬂnésréﬂftéwebty qnyonmenhAng qliopsghel magsetia recording
h

an% ﬁé;ggi&{/d;@e’ csiag%egﬁ)\’n%é;g%ﬂ%#lgtt%ggéd %J;Yodfi?kjg%abl? Slectronic devnaes and
n@pile chmmumication devidése present invention is descrl bed

in detai the fo A (rin The

ri ng%Rec(le"HE}' AW o stl‘%leeo%i %‘liﬁ?)gl qbQU%‘gB%f'} itlﬁ‘lf?ﬁs f°r the S“bStrate
thiy inﬁg}&@lﬁ -rS@ﬁHl@g hhd¥urh &4 Slﬂ&ﬁé@io%av@r&ddlénbﬁr b 96 rrmg% r{d3s. This.
1is rogen atomor an optionally substifut
ﬁ%@%ﬂ@d&r%@rﬂl@ﬁ@% allgwp ghejdeded bebe |rnm(83)rlzbdl oWhus, thks magnetic

r%c??dalﬁ%rgﬂ'gn H1fg %gﬁfg)cogsque?\t‘&l c%)ﬁ%neds is Suit%ﬂg for “portable _

ekcinglie dbdoek andnndlﬂlemenﬁmmf@ﬁon\&b%bedor eference given to
Zis NRL and - - - is a single bond. As the

"ni trogen-contai ni ng heterocycl e" represented by ring
A, for exanple, a 4- to 9-nenbered, preferably 5- to
9- nenbered, nore preferably 5- or 6-nenbered,

ni trogen- cont ai ni ng heterocycl e, containing, besides
carbon aton1and one nltrogen aton] 1 to 3 hetero at ons

. . .

o o o
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menbered aromati c heterocyclic group containing,
besi des carbon atom 1 to 3 hetero atons sel ected from

woraosagams at om sul fur atom and oxygen atom tPOT/DP2005/010743

mentioned in (xviii) below, a fornyl group and the

i ke, specifically, a C7-16 aral kyl am no group

optionally substituted by a-@-6 al koxy group , a

fornmylam no group , a G -6 al kyl -carbonyl am no group

optionally substituted by a C6-1 aryl oxy group, a

C3. - Fuathrsy losvimg trihe ane 06s1k3¢muqboundxag imstififieesy fantpe substrate, it is

n(l)%dkewoss@gﬁg td ér%és&dtp? 4 a?lﬂ?ss %h gslprla N bn%ﬂa%&r‘ize he dev1ce to a

fafthetlexténho group such a s net hyl ani no, et hyl ami no,

propyl anj no, di methylamno , diethylam no group and

t he |Ih@éiewanaf=<ﬂlemséwfyproaewsmstom dmlwpam EpiRiANemeAP00 G or
u i [ cygl

ngcfr{?ngl)rén oghep arb.kéﬂcg oy g{fﬁﬁ\%y éﬁm}eﬁg s?%eaéf Ijegordmg and

rgvrodnpmng)tannd mmpaq,z resistarace oif 360 Gomsnd:esdunng tlmgeeseat@nf wﬂltmg and -

tero ato m oxygen ato ul fur
iy &E%Pf@ée"ge 0 WPW@% ot P"O&“B‘@g} A resyitp Sbra éﬂfvlﬁ%w rendered
B’Flﬁc&hlﬂ toprtdble bRcaBAlicldefickd &) mebiftommunication devices.
koxy-carbonyl arnino group (e.g.,.a G-6
al koX3wmgbioniticansan of gilinep Mndlagsmastlffness for the subgstrate, the
ng%g@?ﬁféé lge?élglg%y Jg%ﬂlﬁglols rggf%fgd( & 1’ths’tan% ta&g{nal frqugncy 073600 rpm or
naory | and athb anagnatic mecogdiag ang Lrellsroauﬁn@ de¢iog QY leadbled t@) bpetate at a
etc 8nd the like) , a Ci_ 6 al koxycar bonyl
Bé‘?ﬁ‘? amino group, a C -6 al koxy- car bonyl -
al kyl
o e el Hiop The ahdldepdatt heyih “3?3%’% f?“&m“ess ®a)
inl the ronge ofet. & Aotoad érmdsmb&raibt;dmfthe) range of dgfero au&; mlnaﬂudng-helght

bgﬁ%%to:%taﬂ}%@} n}fﬁr boné} mggfrgggcp urPc%tll}eéxﬁ e )fag ?ﬂé’ t"1111:\g0 2 erZ can be

ealededal kyl group and the like, which is opti onal I y
substituted by a hal ogen atom an am no group,

al ky|Tei #hovgrandpothgr cbidstsx yohargetsriptic eﬁwtmemxx;icm@nag¢s of the
pgésgﬁipl?v&t%%ﬂxyecgﬁlgu pargﬁt %ptglogensgﬁﬂ:léﬁ i ] Eé%lrti u?rgghe dé(scrlptlon
gihveal Heydin kylogrwitipreferened tb)th@z&fcbfhgwh}aﬁg Hagisp, an

al kyl sul fonyl anmi no group,. an al koxycar bonyl an no

group, an al koxycar bonyl car bonyl am no group, an

BHdf SRR R DN, @ heterocyclic group, a

het er ocycl e-car bonyl am no group, an optionally

substhigure dds a plindaevy il biwpatirg the HID gomapplaaed:ly)alh(s invention.

o ounieds %65 pln e, e e of et ad net i Bifyiied

group, an optionally substituted aryl carbonyl am no

B?.?;()Mg an optjonally substituted aryloxy group, an
tMede fasepirpieg oyt hegnvention: al kyl - N- ar al kyl am no

ro
{1 o thi Btk thAafts Wie, AEhARHE DB RS ahdFeproducing
daVilcy,I a gnagmqnicha«/drdgg lnédixlnﬁ ugmgksdmoatfogﬂleswbhraaéthébmolﬂlﬁhd giving
r.0 pr.opyl ,. but i sobutyl, sec-butyl,
o§ il Piting BRI SiagieiehoF RYFRRPOIS (o g, - &
C3- 8 Axyhb Qmlcky lsulﬁfr@ééPwﬁHEQ sﬁ%l&&%t@l@u@&)’ite of ¥1fc|th%ﬁ g\!mty as is
cycl opentyl, cyclohexyl etc. , anhd
uped U’g% ﬁqu@an@citoravdbkyan op thd orSUMﬂat@émmdedltlcan $mpurity and a

SRR ONBy 8 et R BTB Bk 3 BT

sﬁmathﬁe:isrdffshtf@&mtdb}ﬂpare'ﬂ Wit Bthetdlads IsUBSRART GAMe ARRGbsiME which is
like) , (c) a Cl-6 al kyl group or a C3 _s cycl oal kyl

group each substituted by an am no group (e.qg.

am nonet hyl , 2-am noethyl group and the like) , (d) a
Ci_ 6 alkyl group or a C3-8 cycloal kyl group each
substituted by nono- or di-C 6 al kyl am no group

(e. g., rret hyI am norret hyI , d| rret hyI am norret hyI ,

g - g o N 1
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preferably 5- or 6-nenbered, aromatic heterocyclic

group containing, besides carbon atom 1 to 3 hetero
wat@sa2xes ect ed fromthe group consisting of nPCT/OREOOS/010743

atom oxygen atom and sul fur atom such a s furyl,

thienyl, pyrrolyl and the like, a 5- to 8-nenbered

non-aromati ¢ heterocyclic gr-@aup containing, besides

carbon atom 1 to 3 hetero atons selected fromthe

group consisting -o f nitrogen atom oxygen atom and

gengrally ustedoag theesufpstrat -fouthel megdeyllc rgcmdqngan@ﬂlumIeaddL ideerefore, is

cafpif ol §ory MeciPa ety whifh ot i i HlhRef&idess and

pajetiRIiBer Bidthep §h& Rl drySal Sfaifd- HEANBEE thyed 1 BhdeF layer and a
het er ocyclic group containing, besides carbon atom 1

pagngtic, ayer @“ﬂ@fbﬁ% tl@eﬂll@“@méabwwrtewalt@fldupgr@mS thetquality of each
1 er i r?é Irf]ﬁ%@ﬂi eny e 91§ fid ﬁggﬂd&nﬁt’e ﬁ‘l# rbgnet% gggotréng I?ne%lum are

eﬂhmﬁnﬁered non- aronatlc het erocyclic group contalnlng
besi des, carbon atom 1 to 3 heterg ato sel ect eg fr

the ¢R&RFCassAEPLIPHES Gfm%ﬁ“ﬁ‘%@“éﬁrdé%ﬁﬁe By BERe A s strate,

ashhhéﬁhrtlca{til%a G@T&Wl @R & ﬁl‘épsﬂx&fn) sd%sﬁ:ateﬁtoaélw Irlse to the
group or a 8 cycl oal kyl group each substituted
@ﬁe@pmconbng et ge adexsared angotrbjig Imedidh. o cma&te gxamples

AabF SRR wser EFuROhMich Bpted, B Hebiral goxure o o

sﬂhon aubdtrage, Quieth8d Gvhictd Bdri3Nainkeal FiMaSIuch Wk 4 NGR- By‘kputtermg or
aryl group to be_nentioned in (viii) belo

plating qﬂdkshere@ﬁgru Bff@:rts gleggn@r@ygqn S lakpechanisa téxtu(re) and a method
d
&’r o ?QMr gr&{t&(eﬁg 24 ngql ard 8x1’dr, Lﬂl[‘nr %EHS E%Y%a’r&er egects the
1mpalyailanabﬂ'<ylmg:hampalst¢hﬁire tmdyeble lited dymalsg rpeopisfi®legta impart
anonet h noet hyl. e a C.-6 alk :
GiSaHRPLAS b e 0 0T SRHIEGinE g%f&m@ub%x gmgewebv%cw texturing
v%rl@b'r afk %fcﬁﬁ&)ﬂeaﬁﬁ‘exﬁ it 1@%%6)’1565@15&% Bhtrolthe b¥iface r Cgh@less of the
grb or a -B cycl oal k group substitute
raaggﬁn@re&ptcfy)ng mhdlum(cc,r agntrolthe A y%@kheagl@pmgerty\@ﬂ)é) dithe head
aIk I cl oal r bstituted
Co T3 8nin Sorieingia® B0k INE AR Bosedie i P ameter
df aﬂobnmy br s9WRd (pRefdrablypDE MyrhadH IEQC aBPOgiylhg&hB)ﬁﬁagﬂét@c Yecording

(é{i, -6 alk I group or a C3- oal kyl graoup

agHIm| Mheu gally d@meter ay ;menélav%io ﬁgv\eﬂm the yagngpc recording and
' I I

rgﬁﬁ%gl)%;@% d¥ 5@ Q)? ttlzlts Lig?éil’n%ﬁ elﬁze%glflg?n )f% oeﬁgltﬁ EH? pg({tpg.g’;es ’t{h?r%)f more

Canmlelﬁ)uallyky'lro bﬁ smpiﬁcothxanﬁgnﬁlcoycﬂrdmlghyédlgmom pnabled to exalt the

Subst e%suuto dsul5 & % gﬂfx Xt@‘ﬁgﬁ’ég %ga@%ﬂwmleasﬂy the

pRbperties suftdble £éd the I-ﬁjlb)df agh{&lﬂﬁh%et@r Eﬁcﬁnﬁx‘é‘d w#th i conventional

group substituted by a C6-i4 arg - car bonyl oxy group
reqene R a¢qoydisg tmdmmtt@mgog/ ghapd rsuRsprateCor @naﬂhklylnlJ(TE s@strate The

ou

R8s S e h g met e Bl (PRB 16 el
al kyI’FH‘Nlr &v?enngxﬂlcahahip%tésgglﬁmg} tige pulisera@. of the magne‘uc reicording

enzyl - Nmet anj nonet -
f@fﬁﬁ agpickness Diefex nbﬂdaItkeyIang? eﬁe 6smmstf>.0t2§t B wi lgore preferably
ifrkhd Qa@%eabf%b%hfn% gi% bftn 9- Sinb& Wknﬂsﬂh@”@&hyfor' the magnetic
etc.), group or a 8 cycl oal ky
reeadipg aubs@produomg dryncamfahns dievegtiom pbdundg in stiffrieds i supistrate is

et.c. and th ke option substitute

caSiig; g a5 i tigies® Ve 4 P8 rR g g iatping and
reproahdifg i &AcdlY eAabistPRl el fURREr rﬁ@ha@ﬁi&d from a hal ogen

atom a cyano group, a hydroxy group, a nitro group, a
carboxyl group, a C -6 al koxy group, a 5- to

8- nenber ed nonaromati c heterocyclic group containing,

besi des carbon atom 1 to 3 hetero atons sel ected from

t he group consisting of nitrogen atom oxygen atom and
sulfur aton] optlonally halogenated C i _ 6 alkyl group

T
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al kyl - carbonyl group; an am no group; a nono or
di-C -6 alkylamno group; a Ci_ 6 al koxycarbonyl

w@e@3if221a8 car banoyl group; a 5- to 8- nmenber edrar/oreadi/@o0743

het erocyclic group containing, besides carbon atom 1
to 3 hetero atons selected fromthe group consisting
of nitrogen atom oxygen atamand sul fur atom which
may have hydroxy or Ci -6 al koxy; an
am no-sul fonyl am no group optionally having a C -6
al koxfhe andgmetit repooding amhepeoducinigadelicersfhikis énlvention acquires such
nonaronmati c.. heterocyclic gr nt ai ni si des
PESHREIN o Pt s e AP BN Suat Silina bt sgace of writing
afld G4 rEOM 1§{p|a&9re§l§taﬂéet $OHRG %} &Bre Gﬁﬂlggeﬂ'ne%%h@"&‘ writing and
sul fur atom and the like, such as phenoxy
ﬁaéipr}g Hys drepulgribe devaerdistrerslerddiapplicable td(m)rtablcee)lectroaw devices and
@FR 2 u o- or
I%é ?ﬁ’%l([)lg?ég? (E)%y d&)?xa&{?%up (e.g., a nono- or

CIT-hG mahgnetianieoordirgr hedihoxy bgr mﬂ iButhe Magnetic recording and
y| oxy, ethyl am nocar bonyl oxy

t hyl
fﬁnﬁﬁ@{q*f%m ?ﬁ?gf‘gég&%wpmp wit Styp@tmwlamfmuewwrﬁnee@ore than
3@6@ l‘lﬁmar bothef%)[%g: Bnitd @bs?on?oig 2 Sﬁ%g_g?fé’ r&oPHRg aflf reproducing

roup
daVIIzg/Iwhuzlnrlbomalle(gf hyglespeed opératien.acet yl oxy,

pr opi r y.etc and th Iik , . a .
Pomp g s sobehatsd (el s e panei Srasiipe gt e vspd in the
nidghetio etotdifig Gh@ Lre?mumsg QUepict Tt BIOmYEhtich B4 Lmefeﬁably in the
for exampl e, 12- nenber ed, preferably - or

rggeeattet adto & m@rermp@racbbym the rangsugf Z8riodi Ai rihe use of the

' d
n%%ﬁétgce ?eCS%%? glleg{u%f é}xé gurfa élﬁghn{egs r%mlg(s;c’lle éﬁl%g&?\gﬂg g},?nhymg-
hmghf bl[d@t ofa headahedismfand wb a résblt @Bthits 1hy miadgiv! fordébidntes a drive

i’ a to 8-menbered non-aronatic heterocyclic
Q) E‘Ha‘igﬁ t ai ni ng, besides carbon atom 1 to 3 hetero

at omyheehgab@fstid i%muﬁ‘&eonBQHﬁ ﬁ&ﬂ:sr'e%ﬂd{}%ea%{d r@%n‘;oﬁf?&?é; ds;vwe of

atom oxygen atom and sul fur tom and
this invehtasny may be swnmaxizéd asdnllows.i onal | y substit ut ed

& o VB st 8 s isunftep i arinl ek etb obneed i afowed to

aequvwmafg@@ BY hbout POO BPMUESITRSHRY brope Ry Hﬁﬁif{g:ﬁ{e%ﬂéﬂce of operation
| sobut oxycar bonyl group etc. , and t ke)

(the ARG PRYREAD SRS t wpnqe@fgvrltlngaa@fﬁadmg) over ’the glass substrate

vk &l i@vgeaérxany %@9@@%%@@%@& agnyps géaelr@é %%FRM the HDD

group etc. -car
of e sppall seeCe-i 4 aryl oxy-carbonyl group such as

phen ar bopyl . group, etc. , and the |ike) an. .

P ey Y Sipand sitfian Btiiate bhs 3 WebNickars durdagesy icis. glowed to
t

PR 0P abol 300 ol bl 4 el BB, A iR fonce of

operatipn Kihie impactt propkitk dyring dhec preserske kofl weitingapd repding) over the

a%s trg&cs 3 cycl oal kyl - carbonyl group such as

cyc 0 ylcarbonyl , cycl ohexyl carbonyl group and the

| i ke (3)a8ihck hthel dilieh, sﬁﬂtr@tﬁeYIlasCﬂr}bngwl%r@Uﬁrdxﬁssg it edables the
Ce-i 4 aryl - carbonyl ?rou such as benzoyl and t

n3eRetic ApPrding tlnpqleeyl 0 glecrgassl (g enelﬁw@sﬁylthegmfup Wbﬁf’g it has the
ﬂgﬁ t#eile | Eg@éﬂeasg&%ggg%ﬂt )/0 fﬂ‘psgﬁé%a‘“?ﬁ}g%%%‘% br%@a;f)%@é ance as
theaglbs:srsybstgzt@up, acCi_ 6 al koxy car bonyl G -

al kyl red ar rratl

b -
het er(%)cs{?f:?g}/ g?‘g g‘l?ﬁftr%ffe rﬁ"gtaes H@sﬁ“ﬂé%e EHPP Hesét‘%frﬂ’e fnagnetic

ré&)réﬁn%1 afe@itn & BRIl &CAsCnipafil WK Y Q4R GOARKS t1t' i84llowed to
of nitrogen atom oxygen atom and sul fur at om carbonyl

group, a 5- to 8-nmenbered non-aromatic heterocyclic
group containing, besides carbon atom 1 to 3 hetero
atons selected fromthe group consisting of nitrogen
atom oxygen atom and sul fur atom carbonyl group, a
G-6 aI koxy 5- or 6- rrenbered aromati c heterocycle

T o - . A a ~ 1. . oy



10

15

20

25

30

tetrahydrofuryl , tetrahydrothienyl , piperidyl,
t etrahydr opyranyl , norpholinyl, thionorpholinyl,

worpsnazusyl and the like) , (xviii) an opti onpCTYP2005/010743

substituted (e.g., optionally substituted by a
substituent selected froma hal ogen atom -a cyano
group, a hydroxy group, a ni-txo group, a carboxyl
group, a C -6 al koxy group, a 5- to 8-nenbered
non-aromati ¢ heterocyclic group containing, besides
ezalt blenbwigenfor the dyBigHetight of at lead seliwntand consegquerntly enlarge the
n%ﬁ 3.c§n5|st|n? .of nitrogen atom oxygen atom and
PPt STEN %D Bhal | y hal ogenated G -6 al kyl group

SUCh (@)5 Siiet mh@éd"kﬂbstrﬁt%'é‘nhbl% ﬂféeid?fﬂake RBofhnsss! dfitBe nihgnetic
fo group, a G- al kyl - car bon group, a C-e
r@ﬁdxdmg mesliuse gy be gnmgped @mccamﬁamsl ‘grtgmlpﬁ glassmhsjraée, it is allowed to
e%lt Eﬂﬁ' t%uau@(»{) B}E?D 91%39 oP % gl’eacga@ 1n§pr§l/g ﬁi}y]ﬁﬁbb%g%{% ?‘Fglﬁgnce to the
egvmmnera 4nd- paraayhrlgnmu]me vacutin Progertyl erredbe)xyecgla;)ube altitude
fE'Q!ii@(gM aryl oxy g)ﬁguqﬁ) |onaIIy substi tuted by

abigERerderaiangs i Prlied by ogtn%rltqtaaomhﬁ@) asscorpgred with the glass
sBpdimpdered aromatic heterocycllc group cont ai ni ng,
besi des carbon atom 1 to 3 hetero atons sel ected from
ni t r dgkhinae g sikednf mbstaato posseshes elegeitabt@mu@viy, jt is enabled to

AR, PRt RUBEP o, SIS B CUBRRHL e FDD g

cbnééqﬁerﬁmﬂ'ipa@\@ thb resﬂsta&cét@ﬁh@‘éhﬁf-&irﬁ(ém (ESD property?
1,3, oxadl azo%% furazanyl, 1,2,3-thiadiazoly

1,2, 4 Sce theg ptyqte acquirgs 4nta|qﬁ1é]@pég @pﬁpess,lthg magnetic recording
r I

b St oA eyl R Y Rl o

rhagedic , re@omdmg amemmhl csn@lré\gen&dbﬁtom utomchc(iag gother part, and the

Etl onal |y .substit utg\%ﬁ?@g subst i t uent sel ected from
cOMAMiRALion ph the nieEiopg ¢ SUPPERSREH , (2) optional Iy
hal oggnsined tl@sub st?é‘c@ |a9&\1ul%¥ lan 2R ditiorRto QREFHAR a’!h%%nagnetlc recording

substi tut ed -14 aryl group (e.g., optional
meedbemiig @rtaétedby Comwmbhlghrwledb@/r%m@@t ituted 06 14 aryl

grou heaf or.ement

2’ oK I RART R BESSeshlbeyc ookl BeiRe A Byoefebed o he
deatbiggs.t uent that the "optionall y substi tut ed,

nit r$en cont ai ni ng heterocycle" represented by r

(ri ndigure lpgg nlﬁmévelest@%a&ﬁweHDp gonterpplpted & this cbtmentlon and
ﬁl%’dl’é 29s Q¥i@@Qﬂe% MQtratﬂ thé nf F&fylf%éf agfnggﬁ’i e&' V) a

group an optionar sfitifed am no gr oup
(a mﬁlﬁm HDD ds *lﬁ]s’erﬁedthd(yigara h,os proviged witlCa-re@angular box case 12
ar al k Iamno up ,opti onal bsti t.ut.ed aCi 6,
R GPEL P aRaRdd o egver (AorSBRY PLHPHIn sufpoer opening of the
&mgc%wdlmtﬁy&%EMﬂntse&my a C-14 aryloxy group and C
i _6 al kyl sul fonylam no group etc. ) , (vi) an
opt i dnsifi¢ sheszaﬁﬁsilz mageeltlcadhklssl 1&qasqupagnetig recogdiag n@damk;nl spindle

it | t I te
r?(?tgll‘rjn 'P%8£5 Idgl\gllg ngp Sc’u 8% ?Xg@txﬁ%r ourﬁggc{l%g gls S ?’o glurallty
of-magee¢ ﬂdadsmmafo@ rvaithrg 4t eadiay ¢hfoemgicauin the MiagnBtiddisks 16, a
besi des ¢ bon &r to 3 hetero atons selected from

CRHEALE A5ERM .wgpwm&.tb? arperetit BRI gaably gslatiNe to the
I

rﬁ n&ftilé ?ﬁ{céégG Ceaaﬂﬁcl ¢ %b?lyr*xb%?g)herenﬁéﬂéé ?r?f@gec?:fbt 450 ‘V%#ﬂ/%)r 24 for rotating

auptposmahing thel b&nagmaselmbgy 22, audastpi lbadk ntechaailsmaédof rerlmmng the

a hal.ogen a -6

kax
rRatBliS Bals AN BrOREPT Of FRAEEPoRelterd Fofr G aBBradiaif afer the
RESHE hesR! AORRL ABVedltd (e ?Ou%?‘hi%ﬁtogétﬁh@ﬁr SeIRGh&helit Amsks 16,

the group consisting of nitrogen atom oxygen atom and
sul fur atomand the like) , (viii) an optionally
substituted G -e al koxy group (e.g., a Ci_ 6 al koxy
group optionally substituted b y a substituent
selected froma hal ogen atom a hydroxy group, a C3 _
7 cycloalkyl ~group, a C7 16 aralkyloxy group, a 5- to

o oy o, o o T



atom and sul fur atom) , an optionally hal ogenated G -6
al koxy group, a nono- or di-C -6 al kylam no group, an
woptisanaks y hal ogenated Ci-e al kyl thio group, Par/mPA0033010743
group, a cyano group and the like. O these, 1 to 3
substituents selected froma hal ogen atom an
optional ly hal ogenated G -6 -&kyl group and an
optionally hal ogenated G -e al koxy group and the |ike
are particularly preferable . The substituent of ring
apd @rsupgirate ynigrgy firnished exitbra read-werite ampli§iei aua aipéut for processing
ri nd when two or nore
rsug&bé?ue gédz}r%glgsélg ec?rﬁ%m% bstituents nay b e the

sane Tarthdiobifee Ifz&ietofahléibottdiﬁ wallndfehe taxeri@0the@p¥ndde fotor 18 and a
0-4. The nunber of the substituents is

PBP@H&E&BFW%&% (npt showipyfor contsglling ribe operatien: efjthe VCM 24 are

s&eRBY tHrBuﬁHi%e Q6 Siafe ,%H@iler nary ammoni um salt and, for

exanpl e, salt may formed with an anion such as a

hal o@@nh pﬁthe(reaglenc (dllsks 1B is provldedamdthb luppér dide) and the lower side
fon and t.he. |i

tl?er?cﬁu rfg(l: (r}aalcghgtlclB(r)ef%fr(P ing ﬁ@x %s(ﬂ %ﬁ‘ﬁeﬁﬁ 5l|191k§k16 arg 1215erted in the
o&tebipbhphﬂrﬁéi ofarbY@bi Qld%\ﬁm Xl‘fé Sifdle z?ll'ilotglmlfi QR@! dt ¥he same time,
su stituted nmonocyclic heterocycle, and ring B"' is an

fisg @%avmpr@dm'iht:dmédvmﬁbmpcsp@mgsﬂanAemne@ﬂmthg/two magnetic
GRASTE QRG0S By o S ISR Sy s By

davingshe spindle @seort B theytwol m@nBuc dfsks 1€xangiabled @0 otatt ogether at
red ef erably 5- to 9-nenbered, nonocyclic

aﬂ’y‘?ﬂ:ﬂgb Wwoed i Fglrﬁ?téﬂ“é?félﬂﬁ 3rroy garkB. g nenper ed

NDNOg¥E lch§iaBY Qis‘é%l}bﬂls??gwaé@whh 5 %etidh: Bf&ﬂg g‘ké@ B the bottom
and, specifrcally, xanpl e, benzene;

wallcafgh¢ kassel 2 andga plucality op ropad exlyndhog) titomm the bearing part. These

I p clo t cl ooct.ane
o SEP) §0onea S hUR) B R SARERL A e URRRTHAES 16 o
régﬂddr@p@ﬁt&h&lja&)’xﬁ& Qh@éﬁ‘t‘éﬁd i€ el ﬁh@ﬂil&@ﬁon from the bearmg part 26.

ﬁlycl ohept adi ene cl ooctene and the like

FIcarriage asseaply g i 15t I pepyided ittelasticafly egeﬁmmable sgender plate

r cygl as. be
cycl oﬁexgﬁengﬁ%%%{ ehfl Jll}()lfﬂ?aér{‘g fg?’é dé%gb 263? ﬁéﬁg and have basal
tdymradnihereofi fxeds by spdtiveldiag by aditesivanattedeadidy t‘erﬁnhﬁls of the arms

~honocycl cyclic hydrgcarbon Conpr|S|n carb

33 dofhexie d&@?i@%myﬁ THF AspEnsionthss aeshst each Jomed gtegrally

with-the mésﬁgndigg birks deTH’&M% #Aaqnd SR Eﬁéﬁﬁlscﬁ Oﬁltl? form head
ment i oned ecifically, for exanp P ?

syspResions3_Tlaese Jiead alspamsorseang, the mqgnbmphoqmr@ jointly form a head
sEHEhS %&Qﬁb cycl opent ane cyclohexane cycl ohept ane,

cyc ooctane-and the like), C4-10 cycl oal kene (e.qg.,

cycl @hch efiche apmghapecidadndo, ey dlushienc@ne Fighe! DHERIRA®d with a

Ig pt agl ene, cyclooctene and the |jke) and t he
S'I‘ &é :9? @ sy Séaltlaﬁyée‘%twgeﬂéqr|syapeb@§.aorégorfim and reproducing head part
43 ORIIESH 1heeRE AIERNGHS! sliGerRTRS

napht hal ene, ant hmeﬁgllg?r | uor enlg f&égé%g%tﬂﬂgaelﬁgrm%él disposed
atbe |laﬂdmg\ﬁersnmaimaetcﬁf tb@SLgpms(qma?& i Quh ¢adhy1f thelmagrdtieheads 40, the

I nd t sed. A.s
il e TP e Ref oL bR rgnBle dishgieais exsgied by the
r3HRAPd of tha sﬁs;idﬁs@n -3%e ND&ROtheRBAEY Of IopeldB5EL tAE ¥bent of flying-
cont ai ni ng, besides carbon atom 1 to 3 hetero atons

heighteok g magnsiiniheadsgtth framothe magnptie diskertd isxwstgetra magnitude of
ﬁ@%nggqeh*ke preferably a 5- to 9-nmenbered nonocyclic
eterocycle, nore preferably a 5- or 6- nenbered
nonocyclic heterocycle, particularly preferably a 5-
or 6-nenbered nonocyclic aromatic heterocycle, can b e
menti oned. Specifically, for exanple, pyridine,
pyrazi ne, pyrimdine, pyridazine, pyrrole, imdazole,
pyrazol e, triazole, pyrrolidine, imdazoline,
i m dazol i di ne, piperidine, piperazine, triazine,
tetrahydropyridine , dihydropyridine ,
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al koxy group, (c) a substituent selected froma 5- to

8- nenber ed non-aromati ¢ heterocyclic group contai ning,
wheaisdensgar bon atom 1 to 3 hetero atons sel erCEAPI00M0743

t he group consisting of nitrogen atom oxygen atom and

sul fur atom (d) C7-16 aral kyl oxy optionally

substituted by a carboxyl greup, Ci_ 6

al koxy-carbonyl , C i _6 al kyl-aninocarbonyl , a cyano

group, hal ogen or carboxyl - G 6 alkyl, (e) C6 _i4

aryl -Thei cavoagd assembdypt220 resl ilLus’salbétmt Etgelde Hy ia provided with a

SSFRpTSH oty ot o aRs Doae PR At b {rdeioR appggte t the
aBh G2 Tis $apportfig fﬂéﬁw@upgaﬂb@wice cem)47@ﬂmlfémasrpﬂrp@e¢he VCM 24.

optionally substltute y a carboxyl grou Co- 14
Theysuppeiting fpmeds spprmethpf synshetistresinirtagrslly on t e outer periphery

6
I35t 7|l gy NGNGB gp e cae 12
Tesd kokles and amagnétknoshobm) fixed bry Iohél bbthe (ybkesa}mml;rl fdem the VCM
2% Lf'lg réy?quﬂy&é}ag?fgip%gggg\yﬁég Mmk\gaxce cqleﬁlqk)%(ea{;g?ralarlg%oaggembly 22 is
reﬁteldosyehha/ thé! %sﬂlﬁ%eﬁ 36 ahd 3h¢m d&g@&@ h@@de 49 fe GRovkdl to and

aryl group optionally substitute hal ogen atom a
p@sutlgnﬁimﬂmxyrgn@dmactobémmagenmc( él)skéél ect ed from 5- to

8- nme er ed on aranatic FOC U t ni
oo, dae EpIoHY BEEMHIT 20 SRR bh eliebidB, RATPEUR h 12 ana
i§ pRovitted wﬁtmﬁmpsﬁll digposéd ButEIH@ Wmagm d@kygseihd&hmaébdendmg

sul fur atom a carboxyl group and the Ilke%l le\l” i)
fegm db@ il6#rting \tewnipak pf (hedndividugl spspensjonsr 8 ilg theycarriage

k X 0 t
ags &e%t %( ﬁg g:%lcgsg t%fgnfb?;lrdg# t?)ggﬁlc‘% tl%éjﬁ)ggtégry ks rehef %gtmde the
magmydc d)sjt o, ahg tal(scy3 areGhade @y ehgegk ke rgnp Lsp:fa(ed)foaned on the
Cr-1 ar.a | ox rou o 8-_ nenbere
el A AheLrGede Y oBieotibthe Shdinatitnsoo BedPaBuEAGoRith the
rédulthatkhé ﬁlaénéiﬁ:t}?e%@s £ QUIPbSehIesdead from the group
consi sting of nitrogen atom oxygen atom and sul fur
at omIn (thg embadiment ifustrasedhahore, the ﬁut;,strgma ﬁgmshed at the central part

thrterS{ ‘ﬁ'ﬁ%{é hofea%l Ou[ijséﬁ cic frlllécp {hfe%gm% g%é oh ?.annsin%tllgnrgle flormed in

thX ¥@Rral pheMhervdll 4d doAYeqhamy SarClhe ﬂﬁé@d@édﬂyporﬂﬂlealpper surface of
car bonyl group, and a C6-i4 aryl carbonyl grou

the, gpindle éyotor by sa)eaaw{aemasbfar |S§rem?§%thtm%}; éhlmsmyf &W In the
I

SAQUR b L Brk? sHRIE UG RAE BPLLOBRE L e famecr

wltvmnage@usyarmlaglmgj phe aecoatigrayda tr bepnlagd, -ahdathkeydxaltation of

Sgiffﬁs %ﬁo Pt Onf"eléi:o%tgi}éﬂl %I?@Stﬁaée ?q{alsﬁgig?%&xu@?le %F%‘Ev% in respect of

tAEIMPact r&ikRanced. By RimhK MeYenairdRAY burfdce Wy th@sxﬂﬁfr@t@ff@l’ﬁe spindle
group, a 5- to 8-nmenbered aromatic heterocyclic group

mRt.af i myde wegs@eéo quevsoh ther spstratetfporg metgedefoenwd further
&ﬁft?l?ex a&rgmén& group consisting of nitrogen atom
tomand sul fur atom am no-sul fonylam no group
optl onal Iy having a C i _ al koxycarbonyl group and a 5-
0 8- nmenbered non-aromatic heterocyclic group

§ hi ng, besides carbon atom 1 to 3 hetero atons
sel eqigghédhic FetdriRg Hh P v&?@%&aﬁ&fa@ﬁxréﬁ bﬁ 'p?ép‘ﬂﬂﬁ@ aastﬂ%n substrate
oxygen atom and sul fur atom and
ampta glasd $upsatbsbaoth umashinad o Gy grrompm(teldg dJanaetexe 61mm in inside

| ybst. t d b

Fisre 8L ol LA, PRI IOt b Y 55 LAY HEEH oy under

18y@UP ma?ﬁatlcﬂay‘ér Bfkther ® Cprofedtivedfila b ti égﬁhexﬁkf(sgoﬂébhnique, and
a |

optionally having a carboxyl group, (e _

al koxy group optionally having a carboxyl group, (f)
an am nogroup, (g) a G -6 al koxycarbonyl group, (h) a
car banoyl group, (i) a 5- to 8-neinbered aromatic

het er ocyclic group containing, besides carbon atom 1
to 3 hetero at ons selected fron1the group conS|st|ng

o . . . .
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al koxycar bonyl group, a carbanobyl group, a 5- to

8- nmenbered aromatic heterocyclic group containing,
whemisdexdscar bon atom 1 to 3 hetero atons sel eRCEAP20030M0743

the group consisting of nitrogen atom oxygen atom and

sul fur atom an am no-sul fonyl am no group optionally.

having a Ci -6 al koxycarbonyl 1gcoup and a 5- to 8-

nmenber ed non-aromati c heterocyclic group containing,

besi des carbon atom 1 to 3 hetero atons sel ected from

finp By gp@tu}g the nm‘psrtrlilosg smlfacwi ertbg eesultantnstackey glpedy avithma dutdicating

arlrrjl;lf o)eysu ¥ 0315 r\ioéltl used enélr ‘tl?e4sa %}%l& ar|61:1 @Ig%l:atB gvial In

thel Baskei dfuthe dnddvietic! b@dokdlhlg ﬁﬂied(lﬁﬁ uSRigEhb %ﬂlcﬁ)hoﬂbﬁrdﬂ@ 186 Qﬁhgnetlc

atom a cyanoﬁgrou boxyl group, a C i al k

yl
PEORSIY Wast akonh SPY [QaI/hlﬂberamcIé¢ Hrythe gredim uging the géiss substrate.
1RGN rlqyboecg‘gfl y having a carboxyl group, an
am no d?oup é e al koxycarbonyl group, a carbanoyl
gr oupVhen the Gran8heremdee l®@dr andthet Ce ilhehe enapngi¢ fibm gvevel pested for
cont ai ni ng si des .carbon at om to 3 he at ons.
B TEBPL A1 e T He AT 000D HEERe A B [ eaHpit exalted
oPéM@asn at om and sul fur atom an am no-sul fonyl am no
group optionally having a & 6 al koxycarbonyl group and
a 5- Whemstherglidoarepertyorndathe rrmglmesrseweneanwuned rgspeatpvely by the

t het t
PO gRoRREE SRR At o BB Buy b
loxereé by abeun laimd aad tHeRa Bivasnedbydatidue 2| A kwith the @bfebt dfdesting the
aryl .group._.opti onal I %/hesubst ituted by a carboxyl group,

magagtihEqeringmedia topthedhang-Peighioaroperti, dkp mpensticrequding media
’ a

B8 cnla R AR (RAR P REBf (TAPRIBRY pg Y BsBa head

venet kb used oaylacant dtikimg| | lnethe Giliddnesbstratet the3TD property was

Su ituents sel ected froma. h en atom an o

T35t o VR Yl Beiettors, a1 4 T DRl vas (@i oy b ferior by

aﬁblﬁt@mﬁu bk liffefiSdeyOf the %ﬂx@péf}alhléy b@éﬂpl@iﬂ%& 99 @ﬁﬂﬁbsmg that the

substituted by a carboxyl group, roup

syifaes was Rossmagih as tgsnducaraglhesmnmfdm b@ﬁw opt i onal ly

substituted by a carboxyl group, a G -6 al kyl group:

substituted by a C -n aryl -carbonyl am no optionally

Bxatple 2:ut ed by a carboxyl group, a Cc-b alkyl group

substi tuted by C6-i.4 aryl oxy OF“ onal Iy substituted

by a NagnsHkyEcortae gredigversmasiactured iy sEpaLnga sepsirgte having a

rfdchSrtiYal KRR dﬁectfyptrhpmhl% £ Wieba Llb & @bl iay%ﬁ%yate having a

group (e.g., a aral kyl oxy group optiona

mechanical ubetdr%wpsmmcd oo @anP( platesformed aul af thivkmness hzfl I@Qemn on a

}cgg]psuﬁﬁ%{gﬂlg?tﬁr ou goalig%;(%ng}(g{l ?sbqlapdxagre&er- % m¥n in inside

k%Y arill 08B Githi iR NBickNesB afrMehgBthe AR X Wed AR Pa. @fnauoy under
am no group, a Cc- al koxy car bonyl group, a carbanoyl

Igrepppmagnetic layer @nddipthar adC @f@ﬁﬁWﬁ@We‘!)éﬂ’@@?@mrmggtﬁdumue and
n ter 0]

sepggk)ge} d{éfgtrho %e gtr %%Eﬁgoﬂﬁhgmesnu}tahg st§cl{e8 b%d vﬂth Q?ubrlcatmg

fimyigehe sincemmanmatr sislid Bxaraplert). $imilarty no tlmbrﬁmlayyl gmsrmbstrate and

t al | G- | k b i
o QY Bty U RN OF inieotie PES KBTI, B sl B gpagnetic
RN ALBYIRE amSGtdSSasP Ry &la®Fionl df Omggtﬁﬁtz r8p éﬁ}pﬁﬁd electric

sel ected fromthe group consisting of nitrogen
peseypbiic aedonmzande.s When the onagpetid tekerdingceiedia were tested for glide

i.onal.l stituted ar
PR sPui oS biesh Bronprebs Rty BBRube 1 e, bl e sampared wit
(s) selected froma hal ogen atom a cyano group, a
car boxyl group, a Ci_ 6 alkyl group optionally having
a carboxyl group, a Ci_ 6 alkoxy group optionally
havi ng a carboxyl group, an amino group, a G -6
al koxycar bonyl group, a carbanmoyl group, a 5- to
8- menbered aromati c heterocyclic groupcontai ning,
beS|des carbon aton] 1 to 3 hetero atons selected from

o s R . .
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carbon atons, such as ethenyl, propenyl, isopropenyl
and the like, is used. As the "al kynyl group", for

wex@apbHagss an al kynyl group having 2 to 6 car boPCHIR2065/010743

such as ethynyl, propynyl, butynyl, isobutynyl and the
like, is used, and preferably, for exanple, an al kynyl
group having 2 to 4 carbon atidbrs, such as ethynyl,
propynyl and the like is used. As the "cycl oal kyl
g for exanple, a C3-8 cycloal kyl group, such as
t %/@Ieéﬂ’("(‘) yoidcgich dptuse | Thys | thp emedjd acwmkiotﬂlewme flying-height
tyl and the like, is used, and

p%{%%m?éﬁla?%g%%gg le, a C3--6 cycloal kyl group such
as cycl opropyl, cyclobutyl, cyclopentyl, cycl ohexyl
I%%%W%I' l'ike, is used. As the "aryl group", for

an aryl group having 6 to 14 carbon atons,
such @g M , n I
>uch T (RIS BRI Dby STV whURAB L b 308l B anc
t@ﬁ‘%‘?ﬁh&\hufﬁg fer Qroorlnatec aTlteodmaetlmeé fosﬂnehesiétaqb Iaangdlum on one side

the substl uents

RERL Yo B 1T S Srag S st ik i ap Rl Tighod. The
roqatld))m fileljyenlaQ\O€ thesfiiCivhd 3600l rﬁm (The xﬁezﬁ@teﬁ%?wﬁ!; ﬁﬁlie at only one

ii) a cyano group, (iii) roup, (iv
gt%%th?eﬂ‘?flpmd T@Btlglbﬂlﬁlm%gn%g@tqft%ﬁlg wcsﬁwmpr@p@mnately to the

a0

el RSPkt ol £ RERNARY, ALk BRI Pt bR siicon
Sh@.tr@temtjzldmgéstneﬁre@mtsebktﬂa;e.t he af orenment i oned ring A
optionally has) , (v) the above-nentioned optionally
substituted al kyl group (sanme as the "optionally
Bxdmpld 4:ut ed al kyl group” that the "optionally
substituted, nitrogen-containing heterocycle"
opt | eﬁqatmgneﬁasl)ecord(ngi ynedien awwenmﬁammédbpmremmg| g silicon

I th t
S WA BT B0 SR GERLE o SRR & i
insidesdinmeteednd 01381 aganinChivkaesdidng fOAhBEQEIKEE layers thereon in the
tlonaII h@g? §1§?b t he above-nenti gned opti onal
Bs"i‘ar"e’ﬁ't éﬂ XRHPp A wgee%néecasd% dnedipy pping aﬂw yubstrate
vﬂﬁ’&sﬁdd R dAR -the %ﬁéthfeg- Btidhin ngit ts{?@stra%ohzrtfmq{ahynot undergone

substi tuted, nitrogen-contali Reter ocyc
thee?h’d@geﬂﬂpddihbgg were eathsetnand dnmad The raiylvé\ vmtﬂectaditférylmpact test

u?% gt%t%rhe@agtowgﬂéagt%ggg t élge fqegla both sustained no
fra@tmet mrtﬂéﬁ Wisk4168 bxposhRMdo Gn iimPactlok 0000 G Ak Bhe 4cBAL ithflRt test, the
‘ap tlonall% substituted, nltrogen cont ai ni ng

mediacheth wxhipited gppast ms@waewfﬁ»ﬁ Goomeneand thectbstratg which had
aﬁr%@{e%é Xh;{ﬁg%% Pol &u%@ eﬁ&%&fi% reﬁﬁtlotﬂglﬁr(bpr gbgli;to%uop’é (xii)

a 5- to 8-nenbered aromatic heterocycl e contai ni ng,
Sld n atom 1 to 3 hetero atons selected from
fgﬂﬂ%@gﬂQYstlng of nitrogen aton1 oxygen atom and
S U| f @wina esnnehiso8f QH&)n a(b?é'uhéh)l @ §e s?fcﬁ‘lt}lﬁé’gu%wr;tg "W magnetic
group, (Xxiv) a carbanoyl grou% %e
resprding @eétunytsaiﬂpwcd thhaesa d}@myﬂeOQﬁ/SQ;rrmupt lessxvrbxs tlérzease of the

e n or_di-Ci carbann | t hi

JRRRNE AR, FRoGRR, oB mlte s, | T bETRRETTY gPeiing and
rdpxoducing device cOnselqiently- sbadiRedis lsuigdtde! for pactakl élecBoftt dbvices and

%ﬁgl-carbony] group and the |like can be nmentioned. A

MObRY CORYNYRICALIop 5@gyIGes. pFW'éﬁfﬂlﬁrey ity ihyerdsgpossileone slecrgase the

| it B I 0

e oL i, Bl e PR AL o Ko Pt e The device
aguaepbech proertigs as koy bxhibio ippamp réststaick of Y006 tG brimeie biring the
t he aforenenti oned substituent of the "optionally
substituted al kyl group"” (e.g., nethyl, ethyl, propyl,

i sopropyl, butyl, isobutyl, sec-butyl, tert-butyl) and

the like are used. As RL and R2 , a hydrogen atomis
particularly preferable. A s the partial structure
represented by t he fornula to mhlch the aforenentloned

-~ - T | o "



exanpl e), a magnetic |layer (Co-Cr-Pt-Ta-,
Co-Cr-Pt-B-based alloy, for exanple), and a protecting

wo aysn2x1ear bon, for exanple) are sequential |y BtEaK®w/010743
in the order nmentioned on a glass substrate or an
al um num substrate. A lubricating filmis further
formed thereon with a liquidl2ubricating agent.
Incidentally, the HDD of the small size has the
Eossibility.of bei ng applied to nunmerous portable
apseags obricordies ek seprpdicmgoarndeimpaattasistaace ofi 30@ G oemoas during

ttgeﬁ ?ﬁésla%\%fj 8@ E{ ,gcvol??ing g'f{nrdte gﬁeﬂr&g@h{gg 2?% glf gedspﬁ,z él?ct’l idle\t/iccie Is rendered

applidablead portatld ele€sbsit dBweest andiriébi ReGmHiIERon Meviged. han

ever. The HDD whi%h,is wi dely used_ at present, )

howe HBYINg ¢ B use of gilisen dhoundingdn ptaffeass for the substiatentye magnetic
' : . B ¢

kg AU FhIE LIS B2 AGRRE SR P B 2000 o o mer

apd ahd magnasicgtecomdinfy ardl eptatusingedexdepsienablédito opetate at a higher

devi ces .as nent.i oned above. Thi@ i nventi on has been

SPedy icl'eé{‘ﬂ‘&“??fet HBCq thyHPaggels feeording medium, 45 givea surface roughness
(RE)ini thORhga PV S AR 8i & aad PRAer@blynh e Fnp8 of2 PRENEHA Ghe flying-
recordi ng and reproducing devicé which I's capabl e of .
hsléihhbuctgﬁg aha head pedipm ¢a@3>et igpseedzaAnd dhe maegin deri designing a drive
cgggéﬁﬁgﬁ?&d nobi | e communi cati on devices and is

excell e in resistance to inpact and to environnent.
Di scl osure of the Invention: Wth a viewto
acconpl i shing the above object, a first aspect of this
invention is directed toward a nagnetic recordi ng and
reproduci ng devi ce conprising a rectangul ar box
housi ng havi ng an upper opening and storing therein a
magneti ¢ recordi ng nedi um that has a substrate of
silicon and nmeasures 50 nmor less in dianeter, a
spindle notor that serves as drive neans for
supporting and rotating the magnetic recordi ng nedi um
a head suspension assenbly that includes a nagnetic
head adapted to record and reproduce a nmagnetic signha
in the magnetic recordi ng nmedi um and supports the
magneti ¢ head novably relative to the magnetic
recordi ng nedium a voice coil notorthat rotates and
positions the head suspension assenbly and a printed
circuit substrate that controls notion of the spindle
notor and voice coil notor; and a top cover for

bl ocki ng t he upper opening of the housing. A second
aspect of this invention is directed to the nmagnetic
recordi ng and reproduci ng device according to the
first aspect of the invention, wherein the substrate
of the nmagnetic recording nediumhas a thickness in a
range of 0.6 mmto 0.25 mm A third aspect of this
invention is directed to the nagnetic recording and
reproduci ng devi ce according to the first or second
aspect of the invention, wherein the nagnetic
recordi ng medi um has i npact resistance of 2000 G or
nore while no magnetic signal is being recorded or
reproduced in the magnetic recording nmedium A fourth
aspect of this invention is directed to the magnetic
recordi ng and reproduci ng device according to any one
of the first to third aspects of the invention,
wherei n the magnetic recordi ng nedi um has i npact

resi stance of 300 G or nore while the magnetic signa
is being recorded or reproduced in the magnetic
recording medium A fifth aspect of this invention is
directed to the magnetic recordi ng and reproduci ng
devi ce according to any one of the first to fourth
aspects of the invention, wherein the nagnetic
recordi ng nmedi um has rotational frequency of 3600 rpm
or nore. A sixth aspect of this invention is directed

M . o - N | o N 1 o - N1



in the range of 0.35 nmto 0.25 nmm Since the
substrate used for the nagnetic recordi ng and
w0 e@saeiias ng devi ce of this invention abounds P@T/JP2005/010743
stiffness, the substrate is enabled to decrease the
t hi ckness thereof and as a result the magnetic
recordi ng and reproduci ng deygce is enabled to be
further mniaturized. The magnetic recordi ng and
reproduci ng device of this invention acquires such
properties as exhibit inpaCLAIMSI stance of 2000 G or
nore during the absence of witing and readi ng and
i mpact resistance of 300 G or nore during the presence
10 WA fla Bkt RECIr8RE 1R repSdiideSdiide cohfpfisigyi ce 1S
rendered applicabl e to portable el ectronic devices and
nmobi lagegamgnlariboxrthionsing bavise en upprer opseinghed stPrieg therein
magneti ¢ recording medi.umtaq.be d.in_t neki g.
ecor di ng “alGePaly sHEaHE B0, 1R e NRoURRISE sicon and
mdabies SMesn oolesd inaharhéteguency of even nore than 3600
rpmand, therefore, permts provision of a nmagnetic )
recor di ng 2a5Pndie maser,tah serves ascdrivinmesns r suppastiag gpd rotating
| ghs j The surface roughness (Ra) of
tgiggﬁgggggﬁgmﬁggg?gﬁ%g mediumto be used in the
magnet i ¢ raelad diuspenaivad assgmblgtubatnipcbides e enagnetibibsad adapted to

invention falls preferably.in the range of 1.5 Ato

roE B0 EfPeo e A abiee s Sanal it e g epoming madiint SpeEsuppors

thlesm%ﬁetkmeamomly Felh@EDodhd Bhagmaiic kBacpding Medivinlr f ace
roughness results in inproving the flyinghei ght budget
of a head anwdicansahdnaier dhatefates gad rrPQSs“Qfﬁegwah%ﬁdn suspension
f lgning a drive to be enlarged. The

z%%éﬁh %g?istic features of the magnetic recordi ng and

repr oduci rgpritesd ciecudf subidirate itlatephirels nidionbe thel spiadlieznstor and
as follows. (1) Since the silicon substrate has a high

vpiceiceH g @héss, it is allowed to acquire a margin of
about [ ] IhQinthe absence

of or?etg,gtg?‘o%rr] ﬁ?rttﬂg&idﬁ%‘g%tqbggg eﬁ{n %ggﬁmdg;ugltn e absence

of witing and reading) over the glass substrate which

45 geperal | use%.as the s bstrgte for a.ma nqtic in th
ecortPREHSFERABE 3 d “PIBE gps devdfrfqeording o daim k; whegein the

sub@rasé bf GRNMEEHSGE 3¢ ding Smédilivn Has W hkkhesshiardres of iol6 mm to
is allowed to acquire a nmargi n of about 100 G as wel |

0.2° WHe i npact property during the presence of

operation (the inpact property during the presence of

writing and readi ng) over the glass substrate. (3)

3Si nc A miagnetid recordimgitust reptaiubimg devite ghcdridmigan sclaim 1 or claim 2,

‘%g%dness, it enabl es tQﬁ.nagneIic recprdin fﬂﬁguyw1to hil
¢1p thempgneticfpearding medipm Aps ImpagEiesisiangg, or more whtle
dothedieas §itgh£135 B8ihg QT RRATE Fe Y d@RA 1 tht Aagnkfic Adcbtding medium.

acquires e same i nmpact resistance as the gl ass
substrate. (4) Since the silicon substrate enables the

urfa 0 ti C. or.gi i .

o 8RB RSOl A5 AR e SRS, TRELAT s 1

tb S3f1 &PHngi\@ g}et meg«aaléit rédveding dwl'iurfl Qfals ipact |r%s'ismgtch if @b}? ®for more

a .head nmedi um and consequent|y enlarge the margin for ,

Whils theimegngtie sianal 15 baingsreropded i reproduesd 8 the (magngtic recording
es the surface snoot hness of the nmagnetic

recording nediumto be inproved as conpared with the

gl ass substrate, it is allowed to exalt the touchdown

property of a head and inprove the HDD in the

resistance to the environnent and particularly in the

vacuum property. To be specific, the altitude

flyability performance is exalted by about 0.1

-atnosphere as conpared wth the glass substrate. (6)

Since the silicon substrate possesses electrica

conductivity, it is enabled to prevent the nmedi um

surface fromelectrification by grounding the HDD and

consequently inprove the resistance to the environnment
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In the enbodi ment illustrated above, the substrate is

furnished at the central part thereof with a hole and
wosoosnsamg ed into the spindle notor. It has a BaBUP2005/010743

hole formed in the central part thereof and

consequently can be fixed directly on the upper

surface of the spindle notot 1y neans of a nachi ne

screw passed through this small hole. In the case of

using a substrate which is devoid of any hole, the

Sdecr asmgndtict leeordingnanidarpioducdy detriag eciosding te ambbnangf claims 1

the recor area to he enl.ar and t exal ta

(B PR e d R0 fsardiie MedhnT e SuBQPLTeRRarh PLAER om or

mérkh a hole is effective in respect of the inpact

resi stance. By joining the entire rear surface of the

substrate to the spindle notor, is made possible to
reve S te f b nd_furthe
exal t/{]%rhgn&tc (?IId[n Szﬁlgt%ﬁxrgdug ev1?£ gﬁcor(ﬂﬁg efmycgﬁe & claims 1

to épwhdnengthﬂfmh@ewer@ofdﬂiyﬁﬁdmm Bah imyfapé eughhdyg (Ra) in a range of
%ktcon substrate and a gl ass substrate, both nachi ned
79 6&nn1|n out side dianeter, 6 mmin inside
dianmeter, and 0.381 mmin thickness, form ng thereon a
seed layer, a Cr alloy under layer, a magnetic |ayer,
and further a C protective filmby the sputtering
techni que, andfinally coating the uppernost surface of
the resultant stacked body with a lubricating film
The substrates both used entirely the same film
formng nethod and material. In the case of the
magneti ¢ recordi ng medi umusing the silicon substrate,
the magnetic property was about 500 [Ce] higher in Hc
than the nmedium using the glass substrate.
Incidentally, 1 OCe equals 79 AJm When the C in the
under layer and the Co in the magnetic filmwere
tested for orientation by the X-ray analysis, the
silicon substrate was found to exhibit exalted
orientation. Wien the glide property and the roughness
were measured respectively by the glide tester and the
AFM the silicon substrate was found to have the glide
hei-ght | owered by about 1 nmand the Ra | owered by
about 2 A Wth the object of testing the nmagnetic
recording nmedia for the flying-height property, the
magnetic recording nmedia were tested for touchdown
(TD) property/takeoff (TO property by the use of a
head whi ch was used in an actual driving. In the
silicon substrate, the TD property was found to be
| ower by 1 nmor nore and the TO property was found to
be inferior by about 2 nm The inferiority of the TO
property may be expl ai ned by supposing that the
surface was so snmooth as to i nduce adhesi on of the
head. Exanple 2 : Magnetic recording nedia were
manuf actured by preparing a substrate having a
nmechani cal texture directly inparted to a silicon
substrate and a substrate having a nmechani cal texture
superposed on a NP plate fornmed in a thickness of 100
nmon a silicon substrate, both machined to 21.6 nmin
outside dianmeter, 6 mmin inside dianeter and 0.381 mm
in thickness, formng thereon a seed layer, a Cr alloy
under |ayer, a magnetic layer and further a C
protective filmby the sputtering techni que, and
finally coating the uppernost surface of the resultant
stacked body with a lubricating filmin the sane
manner as in Exanple 1. Simlarly to the ordinary
gl ass substrate and the Al substrate, the inpartation
of the texture was confirned to enable the nagnetic
filmto acquire anisotropy and enjoy exaltation of
magneti c property and electric paranetric performance.
Vhen the nagnetlc recordlng medi a ver e tested for

oy Y | I M . o



