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heads having a contact face and comprising an inductive part and a magnetoresistive *

part.
10 In accordance with a first method known from EP-A 0 516 022 a first

structured insulation layer of Si0, is formed on a magnetic substrate of a ferrite by
meﬁns of a lithographic method, which layer is subsequently provided with a layer of
Au for forming a write coil. Subsequently, a second structured insulation layer is
provided on which a core layer of an amorphous material based on Co is deposited.

15 This core layer is in contact with the magnetic substrate via apertures in the insulation
tayers. The parts of the second insulation layer not coated by the core layer are filled up
by means of a filling layer of ALO;. After the filling layer has been formed, the core
layer and the filling layer are planed by means of lapping. A third structured insulation
layer of Si0, is deposited on the surface thus obtained on which subsequently a bias

20 winding of Au is formed. A fourth structured insulation layer of Si0, is provided on
this winding. Subsequently, 2 magnetoresistive element of permalloy is formed on this
insulation laver. Then a fifth structured insulation .layer of SiQ, is provided and
subsequently a voke of an amorphous material which is based on Co and is in contact
with the core layer via apertures in fhe three last-mentioned insulation layers.

25 In accordance with a second method known from EP-A 0 516 022 two

flux guides of 2 Co-based amorphous material are provided on a non-magnetic
substrate, while 2n aperture between the two flux guides is filled with a first insulation

layer of Si0-. The surface formed by the flux guides and the first insulation layer is
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have the further drawback that due to the presence of irregularities on the surface
engaging the MR element, a relatively thick insulation layer is required between the MR

element and the electrically conducting flux guides so as to ensure a reliable electrical

have a further negative influence on the efficiency of the magnetic heads. For various
reasons, damage in and material disturbance under a surface above which the MR

element is present are thus undesirable.

i
3
% 20 insulation between the MR element and the flux guides. However, such insulation layers
i

i
%
2

25
It is an object of the invention to provide a method of manufacturing a

thin-film magnetic head having a magnetoresistive element and at least one flux guide,
in which the magnetoresistive element is provided on a surface which is accurately
defined as regards planeness and structure. _

30 The method according to the invention is therefore characterized in that a
main layer of a non-magnetic material is formed on the support, which layer is provid'ed
with a recess by removing material from a side remote from the support, said recess

being subsequently filled up with a soft-magnetic material for forming the flux guide,
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is provided for forming the magnetoresistive element.
In the method according to the invention the magnetic flux guide is
5 provided in the main layer which itself is non-magnetic. Consequently, the
mechanochemical polishing operation is performed on soft-magnetic material as well as

on non-magnetic material. It has surprisingly been found that despite the different
material properties between the soft-magnetic and the non-magnetic material the

whiin

mechanochemical polishing operation yields a very plane and smooth main surface
10 without the materials themselves being subject to structural changes. In the method

according to the invention a polished, plane surface which is free from damage is

obtained for the purpose of providing the magnetoresistive element (MR element) in an

electrically insulated manner, which results in a2 magnetic head having a stable MR

element and an efficiency which is improved with respect to that of the known magnetic
15 heads.

Nucleation of domain walls or formation of small areas having an
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unwanted direction of magnetization and unwanted, sudden changes of magnetization

during the read process are obviated as much as possible in a magnetoresistive element
which is free from defects.
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20 It is to be noted that mechanochemical polishing is performed with the aid

of a working surface of a polishing tool which is urged against and moved across the
surface to be polished. The working surface is provided with a liquid mechanochemical

polishing agent. This is an agent with which chemical and mechanical polishing is

simultaneously possible. It is further to be noted that polishing

25 without damage can be reélised by purely chemical polishing. This method has
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drawbacks. The geometrical control, i.e. the planeness of the surface is far from
optimal and many chemical polishing agents are more or less toxic and aggressive and
should consequently be used in an extremely protected environment, which is a
drawback in mass production. The mechanochemical polishing operation, in which

30 components mechanically removed from the surface to be polished are chemically
dissolved, leads to a very smooth and plane polished surface which is free from
damage. It has surprisingly been found that if one of the components to be polished is

very hard, the mechanical aspect of mechanochemically polishing will be enhanced by
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which cycle the substrate faces of a substrate whose edges are thinner than a central

piece surrounded by the edges are polished in such a way that the edges successively

acquire a substantially equal thickness, a larger thickness and again a substantially equal

v AT

20 thickness as the central piece. The above-mentioned method of manufacturing parallel
_ faces is described extensively in European Patent Application 92201739.7 (PHN 14.081
; EP-P; herewith incorporated by reference).
Substrates having parallel substrate faces have the great advantage that
they can be used in a mass manufacturing process for the further steps of the method.
25 Consequently, mechanochemical polishing steps can be performed at a later stage for
the purpose of smoothing and planing a layer having a single or multiple material
structure and for stop-polishing a layer having a multiple material structure, but of
which only one or some materials of the layer can be polished via the mechanochemical

polishing process and the other material cannot be polished.
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30 An embodiment of the method is characterized in that the support is

formed from a soft-magnetic material, particularly a ferrite.

It is to be noted that a ferrite is understood to be a magnetic material of,

for example one of the following crystallographic groups: gamets, spinels, perovskites.

it e et el
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being present in the base layer, whereafter the assembly is mechanochemically polished
10 to form a base surface for providing the main layer. The base layer may be provided
with an aperture by removal of material from a side remote from the base, which
aperture is subsequently filled up with a soft-magnetic material for forming the flux-
guiding element. This method yields a magnetic head having a write function as welﬁ as
a read function. During the method a write portion and subsequently a read portion is
15 formed. In order to ensure an accurately defined main surface, the base layer serving as
a sub-layer for the main layer is also mechanochemically polished in this embodiment.
A magnetical advantage on making a planar write portion cannot be achieved. However,
planarity is necessary to obtain the planar read portion having the previously mentioned
advantages. Preferably the aperture in the base layer is provided by means of etching.

An embodiment is characterized in that a plate-shaped body is used as a
base, which body is provided with two parallel body faces by means of mechanical
and/or mechanochemical polishing, whereafter the base layer is formed on one of these
faces. The parallel body faces may be obtained by means of the method described in
European Patent Application no. 92201739.7. Also in this case substrates with parallel
substrate faces have advantages as far as mass manufacture, mechanocherical polishing
of single materials, mechanochemical polishing of distributed materials and
mechanochemical stop-polishing are concerned. .

An embodiment is characterized in that the base is formed from a
magnetic material, particularly a ferrite.

An embodiment is characterized in that the main layer is formed from
zirconia. Zirconia is a crystalline material in a cubic form. The main constituent is ZrO,
to which 5-10 at. % of CaO or Y,0; are added. Zirconia, which may be provided, for

example by sputtering, is a mechanically hard and wear-resistant material. With all soft-
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20 An embodiment is characterized in that the recess in the main layer is
formed by means of etching. The etching operation is critical because the result of the
etching operation defines the non-magnetic gap which is characteristic of the read
portion. Reproducibility is the paramount requirement imposed on.the etching operation.
Therefore, sputter-etching and reactive ion etching and, to a lesser extent, plasma

25 etching and wet-chemical etching are preferred. -

An embodiment is characterized in that a spacer layer of a non-magnetic
electrically insulating material, on which the layer of a magnetoresistive material is
provided, is formed on the main surface obtained by means of mechanochemical

“polishing. This embodiment is particularly important if use is made of electrically

30 conducting soft-magnetic materials for forming the flux guide. In that case an insulating

spacer layer is necessary in order to prevent electrical contact between the flux guide

and the MR element. A drawback of a magnetic head having a spacer

layer between the MR element and the flux guide is, however, that due to the distance
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Consequently, a direct magnetic coupling between the MR element and the flux guide is

possible. Such a coupling results in a high efficiency of the magnetic head obtained.

Ferrites can be provided by means of known techniques such as sputtering, MO-CVD
25 or laser ablation. -

The magnetic head obtained by means of the method according to the
invention is provided with a head face for cooperation with a magnetic recording
medium, particularly a magnetic tape or disc, while the flux guide terminates in the
head face. In this connection a ferrite flux guide has the advantage that the ferrite

30 contributes to the corrosion resistance and the wear resistance of the head face.

An embodiment is characterized in that an NiFe alloy is used as a

magnetoresistive material. The NiFe alloy can be provided by means of known

techniques such as sputter-deposition or vapour deposition. The MR element formed
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20 It is to be noted that mechanochemical polishing is known per se from
IBM Technical Disclosure Bulletin, vol 27, no. 8, January 1985. This publication
describes mechanochemical polishing of a glass structure. It is also known per se to use
an agent commercially available under the trade narﬁe-Sy:on for the mechanochemical
polishing process.

25- An embodiment is characterized in that the mechanochemical polishing
treatment is performed with a mechanochemical polishing agent comprising a colloidal
SiO, solution in which grains are present which have an average particle size of less
than 1.0 micrometer and a hardness which is better than the hardness of SiO,. With this
method according to the invention the main layer can be provided with a very smooth

30 mechanochemically polished surface. It has been found that a surface roughness R(rms)
of the polished surface smaller than 1 nm can be achieved. Measurements have shown
that the material structure of the mechanochemically polished surface is not damaged.

The above also applies to mechanochemical polishing of the substrate and the base
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cogpound of the formithe iMdntion also relates to a thin-film magnetic head obtained by means

E : of the method according to the invention and having a head face for cooperation with a

magnetic recording medium. The magnetic head according to the invention is
characterized in that the flux guide of a soft-magnetic material extends in the main layer
of a non-magnetic material. In this magnetic head the magnetoresistive element has a
very plane, accurately defined base, so that the magnetical stability of the
magnetoresistive element is ensured. Due to the applied method according to the
invention, corrosion-resistant and/or wear-resistant materials may be used for layers
terminating in the head face, so that a long lifetime of the head face, hence of the
complete magnetic head, is possible.

A practical embodiment of the magnetic head according to the invention is
characterized in that a further flux guide of a soft-magnetic material spaced apart from
said flux guide extends in the main layer of a non-magnetic material, one of the flux
guides terminating in the head face and a spacing being bridged by the magnetoresistive
element located opposite the mechanochemically polished main layer.

The invention also relates to a thin-film magnetic head having a head face

and being obtainable by means of the method according to the invention, which
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10 These and other aspects of the invention will be apparent from and

elucidated with reference to the embodiments described hereinafter.

In the drawings
15 Figs. 1 to 15 show various steps of a first embodiment of the method
according to the invention,

Fig. 16 shows a thin-film maf;r,netic head according to the invention
manufactured by means of the first embodiment of the method according to the
invention,

20 Figs. 17 to 28 show various steps of a second embodiment of the method
according to the invention, and

Fig. 29 shows a thin-film magnetic head according to the invention
manufactured by means of the second embodiment of the method according to the
invention.

25

A first embodiment of the invention will be described with reference to
Figs. 1 to 16. This method starts from a plate-shaped substrate 1 of ferrite, an NiZn
ferrite in this embodiment, which is provided with two parallel substrate faces 3a and
30 3b by means of polishing. Polishing may be effected by means of known polishing
methods, but the method described in European Patent Application no. 92201739.7 is
preferably used. An insulation layer Sa of zirconia is fbrmed on one of the substrate

faces, in this embodiment the substrate face 3a, for example, by means of sputter-
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alloy, an FeSiAl alloy or an NiFe alloy. The main layer provided with the filled
recesses 152 and 15b is mechanochemically polished for forming a substantially
perfectly plane and smooth main surface 19, part of which is formed by the insulation
material of the main layer 5 and another part of which is formed by the soft-magnetic
30 material of the flux guides 17a and 17b.
Mechanochemical polishing, which is also referred to in literature as

tribo-chemical polishing, is realised in this embodiment with a colloidal suspension of
SiO, particles in an alkali solution.
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20 If the soft-magnetic material of the flux guides 17a and 17b in the thin-
film magnetic head according to the invention shown in Fig. 16 is replaced by a soft-
magnetic material which does not conduct electrically or has a poor electrical
conductance, particularly an MnZn ferrite, an NiZn ferrite or Fe,O; ferrite, the MR
element 23 may be directly provided on the main surface 19. Consequently, the
. insulation layer 21 may be dispensed with and the MR element 23 may bein direct
magnetical contact with the flux guides 17a and 17b.

A second embodiment of the method according to-the invention will be
described with reference to Figs. 17 to 28. This method starts from a plate-shaped body
101, preferably of ferrite which is polished on both sides for forming two parallel body
faces 102a and 102b. An insulation layer 104a of quartz is provided by means of, for
example PE CVD on one of the body faces, in this embodiment the face 102b. An
electrically conduéting layer 106a of, for example mainly Au is provided on the layer -

104a. This layer 106a is structured by means of known techniques to form an inductive
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A thin-film magnetic head manufactured by means of the second
embodiment of the method according to the invention is shown in Fig. 29. The
magnetic head has a head face 118 and comprises a body 101 serving as a base on

30 which a non-magnetic base layer 104 is provided. The base layer 104 accommodates a
winding 106 serving as an inductive transducing element and a flux-guiding element 114
of a soft-magnetic material terminating in the head face 118. A non-magnetic main layer

105 accommodating a rear flux guide 117a and a front flux guide 117b terminating in



tri brono or

I odoacetmw 4t2§eat rren SOdI 14m hypobromite, followed, Py, 1993

Pavage W n aqueous base sodi um hydr ox1'de.

nyl, di( Kk net h Iene oX t et
£ form of Iﬁ}fn\l\ﬁea}i taée ?i%/ 15 pr&%‘é‘?@ Oj‘aa Pﬁbenﬂ?éﬂg){ Eél:ls acettag Lurgircg 13)% ?zed
h-e. 9. SiRIguRiek la8é Eornieu ! fréth wﬂ-ﬁhlagﬁtrti@rmiten@lr I0dedifed| @ bigy winting 107 .
Vinyl nmay be converted to carboxy by ozonolysis to formyl, whi ch s

gturn oxi mam;temd indh® majn layer 105. The main aye;yaej)h%agn@hmqqhgmmymt hyl
car boxy |5 a0 AAYSIHE V1T Wi Sont i RIeHRR R S ifpePosiionea -

3 tion, tert-buty |Be5’ﬁ hé‘eal be cl eaved with trifluoroacetic,
-acy d. |dat| vely cleaved to car boxy by :
copversion first to tr|

hyg

hy§lr oxymeg hys MR ekat@lix@mm E vided difeRfigorhdirdotly! iAe Provesitiveiliyers agdinst wisich
of §i norgani c acids, e. ydrohal i c aci d. Ml—%droxyrret hyl is in turn
oxjdi zed toa@auquh Jéﬁe@m?@h extengs agethe MR element e.g. pyridinium
di ghromat e. 0. b e

cogr espondi ng car boxaﬁ bse??ygéag&%tt@éhmﬁﬁtﬁ%{ﬁ qqﬁséq(a?%xé&éqﬂ?&& {oht‘ﬁe

t E b Pr esencembbdinehStshywalTFBE e2dMfbls) wcﬁrn ﬂhetsc@gfd optheliaveition iols pastible to

c

jorm um t ri oxi de angqu_yrl di ne in nethy chl ori de.
b conver sStBIctWE the sefmagneticlayer t{"@rl‘m m%@tpmwp asgofarmibefusus| y

cafried t tifirst with a

c R gltdink SR Y14 o 0 203
89K Bl | ower al kanol, e.g. anhydrous ethanol, in the presence
of @ strong acid, e.g. hydrochloric acid preferably at refl ux

tegperature, followed by hydrolysis with water.

gt hernore, the conversion of cyano to carbanmoyl is preferably carriea out
jtreatment with an al kali nmet al hydroxide, e.g. dilute sodium

hy&r oxi de, and hydrogen peroxi de, preferably at room tenperature. 6
Clg@rr]-Cerr] Al koxycarbonyl may be am dized with ammonia or a N-nobno- or

N, B di-Clerr]-Cerr]al kyl am ne e.g. nmet hyl am ne or

di gethylamine in an inert solvent, e.g. a | ower al kanol, such as butanol,
tofgunsubstituted, N nono- or

-Cerr]-(err]al kyl car banoyl .



'I"Fe conmpounds of the |nvent|on may thus al so be converted to other
conpounds of the |nveﬂ'hls6heeiy'lae'l£?enReplaced functlonal group

-----

For exanpl e, conver si A

transfornati ons well-kno Iﬂ ||I

o] carboxyI| ster 0 cardboxylicacids is advanta I
‘chrrie P‘i—n@%dn% ro ySI S vmth?norganl c acids such asﬂ?Bﬂslgm
h drohallc uric aC|d or with aqueous al kalies, preferably

af kal i netagiﬁgﬁbiX|des such as lithium or sodlun1hydrOX|de

Ftee carboxyllc acids may be esterified vith Clerrj-(ferrtal kanols, such as
ejhanol, in the presence of a strong acid, e.g. sulfuric acid,

of with diazo (Jerr]-(err]al kanes, e.g. diazonethane, In a solvent such as
ethyl ether, advan- 15 tageously at roomtenperature, to give the
cerrespondi ng | ower al kyl esters. Furthernore, the free
cqdrboxylic acids may be converted via treatnent of a reactive internediate
t fer eof , g. an acyl halide such as the acid chloride, ora

mixed anhyddide, e.g. Agn@hooﬂéf mﬂ@dfaﬂl@ﬂge@ tmvéiﬂmam@ﬂetlﬁémcéaempmmg a

o N o - PR SRl FERRACAHER etk ARG, GHRD OB Sacs fromp

gt hyl ene chippbitd eharBétefigddodal thad @rﬁa’ﬂﬁld%ﬁ‘%ﬁ AGRnShaghelio thateAltia IfySiiedsoit theas
ki di ne, to conpounds whe- rein Rlerr] represents unsubstituted,

hono or NSURPErt, @highy layey lérnrpwaﬂkw@a% FReAssy Py removing material from pngdgreste
acy d eSt Sfr?{%xethg%gfff&{ sg.m‘ Rcldi%eiRy E&%@@J&ﬂhg%ﬂ%ﬂ RH' Cotfind n&ig material

ous h droch oric

obr om cfordofining the ﬁax ghxdag efhlefea@ter the mmnvraydsr proeived rvite tHeyfilted aaess is
acy®r di ng Chem Soc, Chem Comm 1979,739. Benzyl esters

nmaf be conv@ﬁ@*@aoq'm%lmqlage%@rrfwnmm%ﬁlgface at which subsequently H‘o‘é}bﬂoni c
actds are Chwph ﬁ{ Eano isEve ﬁ{aﬁsqa? rovided rfl)r %xﬁ'ﬁﬁ% %é%hgﬁétoreﬁlgtwe element.

rr]-Clerr]- yl oxymne ers densat I'en
haderz]-Cerr]a& Imdthdaladsd cimnmd 16[@iarn]| -IC[chana]:mhk@uythaKyrmﬂtb-)shmﬂl de

pr:ferably I n a basi c non-aqueous .nediu h as in the

pr gsencdOofsupstrate I*FyP%aﬁé support which 1s PTOVId@H@tb:M@GWZ@f&bSFH faggset i on
whgrein th | S 0-
quifol i nyl em%%%gr ol n d}ﬂ/&?ﬂﬁ % @%@Fﬁp"f‘;ﬂ%@g% ﬁgﬁgﬁ f\?lgs'ﬂiﬁher eogg are
fvert ed tformabomoneefpmdcfam per hydroqw nol i nyl,

perfydr oi ndol yl or pyrroli I nyl res tive catalytic
hyd§ ogenat |%o Og asﬂ%‘"&?gg{}ﬁﬁ’é‘h@lq{ricﬁ‘?@é&ryzﬁﬂén g’i‘aé tﬁ%ﬁ?ﬂ?@ But
accprding t r tnﬂ%ﬂ Iﬁﬁ'& psence of
di | gent s, gree erabﬁlyggﬂ?gh gttlc g{raeériﬁ rt aﬁ&?ﬁe reag'ents and are sol vents
eof 15 ofd.cat al yst :A, methodascdaisieddn Claim 1 charactemzalaimlthat thersuppahis

yect i veI a eres, w te ture room

o1 at ur SOBTL B an ‘assoimbly WhiCh 3 BRIL i eime Bhse & BRe ety B Phgnetic
Ng_POinitertll ri¥Ad&P bl MY askts Gith AR maﬁ@ﬁg GlePent YRE A AbIBfding

I c pressure. ‘The preferred solvents, catal ysts and reaction conditions

S et fouetdmelnn bcllne p;pqsehdetlh base layef, Wh¢ra@tterathe wssearbdyid m@chanochemlcally
;an var i f the,present processes, in

nvent i o Q,e cl ude HJ
an H‘?f’ '3"6 Syirtace for provi mg& HALHYEat any stage ther eof

bedags sstart I Ny ABhethbdlas }BEmEN$n TR 4] EAradt@Pedanhaed plaBistapéd bedy
t he Ppro- cess is discontinued at any sta%g t hereof, or in Whl ch

tarti Hyusedtasra kdss, whishitmdyds provided with tweapmltnh dy faces by means of
mechanical and/or mechanochemical polishing, whereafter the base layer is formed on
one of said faces.

6. A method as claimed in Claim 4 or 5, characterized in that the base is

25 formed from a soft-magnetic material, particularly a ferrite.

7. A method as claimed in Claim 1, 2, 3, 4, 5 or 6, characterized in that the
main layer is formed from zirconia. 8. A method as claimed in

Claim 1, 2, 3, 4, 5, or 6, characterized in that the main layer is formed from quartz.

A
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ditions, or in whi Chﬁhﬁ'SheetH SO RS ent s are used in the formof their
salts or optically puremlmﬂ BHME 40 Mai nly those starting . : .
mat eri al s shoul d be use ions, that lead to the formation of"

those com pounds i ndi cated abgove as being especially
preferred. PHN 14.428 The invention ggso relates to any novelzls%a}%gl""ng

materi al s d processges for, their ngnufactur . . Dependi on
t he choi c_eaé;f_starti. W@r?sa‘ﬁ?%‘dnmm?&s%Q’ﬁ@f?f&ﬁ}“éoﬁlaﬂnﬁﬁ'ﬁ? Eﬁgglqﬂ

it he Torm Ofthat the recess in tHeYRaifl(layeiels BOYHFUdOb  mieRABE StcRing!Tt Xt ur es ther eof., ;
or exanple, depending on the nunber of asymmetrical carbon - 45 atons,
s pure optiGal i somek sethodcas claimedtinanyane ofrthepracedingr@laimns, obpractesized in
sonmers such ,as racepmt es. or _as . . mxtures of di.astereol songrs. or
| geomet i 62 e IRy &naF auwsngris courisely tSAERE Sty o e% A Byfe
gre 5 of a maphdibreSistiemBierivl i%‘ébr@flidba',' & fortMENbh e makfsirfde dhMihed by ar
igsoners are preférred as indicated above. - Any resul ting

i Xt ures ofmenaof anesbanashemical polishinges of racemates can be separated on the
gasis of t ysicachen cgl. differences af. the const] nLs,
E known mabiner, 1 nt & PREPHE TR Sl 10 SiERiGd i et Sy hORHE
cenat es, g@puPANRSYs! forhed bR CoZrNe! alRys,TPéNbIDallolys ORESiAY A8 B art NIFY
actional crystallization. . . Any reSulting racemates can be
bsol ved | dlleys iscusep @b @aoftanagnetigaratejalknown net hods, for exanple by e.g.

pacti ng,an,aci di c end t . . L cald.y._activesb '
hl t s vvi??hqt?he racemgcmg@lgg%gé:ﬁ%%gb@%f%é%? lemﬁ f h? ﬁ%’ %@%ﬁ%qéb az‘ati %ed
| B gl hi s maggeite isf wxed @x angifembindicanite@alal crystallization, into the

treol soneric salts fromwhich the optically actjve free

£ boxyl i c 1dr phosph&ninethad jag claimes énany eam obtha prsesding 13Mmsacharpetedzad bn.
 The Das iy bRGRF Q1Y 96 Hedi®a (RBadiblGIise rifergso! ved nto the opticdl

| podes, e.g. Dby separation o e dras- tereo-isoneric salts
er eof , wilgh an opt Acatthyd astclaimediin Claimnd] 5 ob & 2hamactetibed arpthac del hasact i ve
bagsi c corrpound_bf/ . treatnent with a standard base. Racem c

hduct & ofayehds forped {Tosm Zeeni2hus be resol ved into their optical anti-

pogles, e.gys by the Rrrﬁgtﬁbd)gé‘klaﬁﬁé(%;@giaﬁng{,ifiir 8 cRaraQbrib&d [ mal Aeldadt €S,

magdel at es,” canphor sul f onat €s)” or
' layer is formed from quartz. EP 0 203 891 B1

16. A method as claimed in Claim 4, 5, 6, 14 or 15, characterized in that an

aperture in the base layer is provided by means of etching, which aperture is

20 subsequently filled up with a soft-magnetic material for forming the flux-guiding
element.

17. A method as claimed in any one of the preceding Claims, characterized in
that the mechanochemical polishing treatment is performed with a colloidal suspension
of SiO, particles in an alkali solution.

25 18. A method as claimed in any one of Claims 1 to 16, characterized in that
the mechanochemical poliéhing treatment is performed with a mechanochemical
polishing agent comprising a colloidal SiO, solution in which grains are present.

19. A method as claimed in Claim 18, characterized in that an alkaline
solution is used as an SiQ, solution.

30 20. A method as claimed in Claim 18 or 19, characterized in that grains are
used which have an average particle size of less than 1.0 micrometer and a hardness
which is better than the hardness of SiO,.

21. A method as claimed in Claim 18, 19 or 20, characterized in that diamond

b o
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BesnmReplaned!i ne, ci nchoni ne, qui ni ne,

[err] ([err]-methyl bethis/SteetH .
qui ni di ne, ephedrine, - ( am ne, bruci ne or strychnine) : .
salts. The acidic conp vention can al so be resol ved by '

separ ati ngpgh@$s.428 tereoneric ester or-am de derivatives pr epaﬁeg‘f flgggn

an opti cal Fy active al cohol or am ne, anc* regenerating the resolve

optically -Asv q_lgga)ound. Advant ageously, the nore active of the two

anti podes Ps 1 sofated. 6 Finally the conpounds.of the invention are
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rentecal adninistration tq nmal i n ding man, for bl ockade qf .the
b e b5 support B S o u ol A uTan Vayes i 3 RO AEARG, Bolsciol o Gy vaic
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| i



ginic acid or its sodiumsalt,

or effervescent mixtures ; and/or e) .
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preferably in the

The inventjon also relates to a nethod of blocking the

met hyl 3 Dtag main Javer geqvided; with dhe filled mropssqisi merhgneghemically PQ!EB?H 8rin

o ohfhe MERAREEL (1930 JROH oMoy a3l B TR {CSF"“?y 2 no
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i nistration. A unit dosage for a mammal of about 50 to 70 kg
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The follow ng exanples are intended to illustrate the Invention and are not
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I f not nentioned otherw se, all evaporations
preferably between about 2 and 13



EP P 203 891 Bl Exarrpl e 1: A mixture of 1.19
9 of 4-4df et hyl phosphononet hyl) - 2- pyri di ne- car boxam de and: 0.75 g of "¢ 27Tl
pl afi num oxi de in 30 M of acetic acid is hydrogenated at 300'-;n2

kPajfor 6 hours at roomtenperature. The reaction mxture is 5

ered and the solvent is renoved in 1/¢go. The residue is dissolved in
a small volune of saturated

sod un1b|carbonate solution. After drying over magnesium sulfate, a

met Pyl ‘ene Rl or .0 oLl gn-—of. & 2. .. 4.1y xture Of cis and trans.
4- ( gi et hyl phosphononet y{) 2 pjperrdlnecarbmxanldgj[ ' obt ai ned.
Wthin 3 days at room ti&n e;&at.w&thls:'rmaﬁ:ﬁs T rlzesEJQt hj mor e

staBl e cis isonmer. Rend¥af—————iriogffhe—3etvent ffords

Ci s4-

(di et hyl phosphono- nethyl) 2- piperidinecarboxanide as an oil, which is
’ ?@7956[6”]

ture of 2.2 g of

b&i Chem 38, 625

nzolc acid and 30 n

10 gconverted to the h
Thejstarting naterial

4- ( iethylphosphononet
(1944); Chem Abst. 61

of _ chl or of e for 16 hours. The
sol §ent Is renoved in ”f;i;fdﬁ :;_;\5;;_, j ‘Afder  washj ng the agueous
laydr with ether, the WELRE LS T EHOVEQD LA.-VACUO 164 ?orfﬂéd e
15 {phonomet hyl ) - pyri di ne- N—OXIde &b xt 6f~1.2 g of

4-((|ethylphosphononethyl)pyrldlne N- oxi de, .f 35 m of triethylam ne and
2.8 m  of trinmet hyl spA ;eloe I's heated at 90[err] for 1
The volatiles are renoved .nd the resi due is dissol ved

yl acetate and w ous sodi um

bi cqrbonate. Afterdryi gg=ovet »-'uur ——\sul fate the solvent is
ved in vacuo to af\ord 2 ﬁyano 4 (d:ethylphosp

bnet i di ne as an
20 A mxture of - 1y IO e of _ R 1 :$
pyr|d|ne and m of ‘concé&ntrat ed

sulfurlca0|d : is heated at 90[err] for 5 mnutes. The reaction
wth 10@6sod|un1hyd-

pyri di necar.bo mel ting at
140- 142[err] 2 Exampl e 2: A solution of 3.0 g of

- (di et hyl phosphononet hy) - 2- pi per| di necarboxanide in 90 m of 20%
chloric acid is heated under refl ith stirring for 16
hourfs. After renoval ot the solvent, the residue ik crystallized
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T
friomethyl acetatel ethanol to afford .
ciis- 4-phosphononet hyl - 2- pi peri di necar boxyl i ¢ acid hydrochl ori de, neifing('-:

30 at 284-285[err] (dec). Exanpl e 3: A :
mixture of 330 ng of 4-phosphononet hyl - 2-pyri di necarboxylic acid, 150 ng of
pllati num oxi de, 20 ml of 35 aceti id and 100 m of water is

hydr ogenat ed at 300 kPa at roomtenper r& for 20 hours. The solvent Is
ved |n vacuo to afford-a 2: 1 nlxture of cis and trans
hosphono met hyl - 2- plperdqn@carbo :C aciqip” - ° -The reStdue |s=

dipsol ved in aqueous hydrochforic ag and th solvent removed in vacuo to
afford a 2: 1 mxture Kl i&

4-phosphononet hyl - 2-pi p fﬂ%ﬂlde melting at 145
(dgc). ‘ arting material ebared as follows: A

ture of 350 ng 2-cyaho-4-di et hyl phosphononet hyl pyri - _ 40 dine and
10§ M of 20% hydrochlorfc acid is refluxedfor 16 hqurs. Afterrenoval of the
sojvent in vacuo the rekidue is triturafed with 95% et hanol to
af§ord 4- phosphononet hyl- 2- pyrldlnecarboxyllc acid pelting at 265- 268[err]
(degc) . Exar r ey essentially

acﬁording to the proced e preV|o s exanples are:

a)§cis and trans 5- phOSahOﬂOﬂEth dlnecarboxyllc aci d
hydrochl ori de, mp. abope=25¢ 1 b) cis and trans

3- ghosphononet hyl - 2- plp-rtdlneﬁéfﬁgx -1 ori above
25 [ err ] ''''''''''''' _ '..'.'-'.-':-_'.}{ .......... 1 CF' Gn 6

ci (2 phosphonoet hyl prpertdre yIit—ac m p. 160-190[err]
(d d) cis-5- (2 phosphonoethyl) 2- pi peri di necarboxylic
acid hydrochlorlde mp. 125[err] (dec); 50 e)

- 4- (2- phosphonoet hyl ) - 2- fhger i di nec rboxy15bc aci d; f)
4- (3- phosphonopr opyl ) - 2-pi peri difneg¢arboxyfic acid, mp. 287[err] (dec);

g) kis-4-(1-nmethyl-1-ph boxyllc aci d

hydy ochl oride, mp. 25Q[er}] ; h)

ci s§ 4- (1- phosphonoet hyl}) - 2} pi e it pcitd, mp. 220[err] (dec)
e.gf via 4-(1-phosphonogt hiyl) - p rldlnecarboxyllc acid
m 264- 265 (dec);

5- (B- phosphonopr opyl ) - 2{ pi peri di i i ~d. via

5- -phosphonopropyl)-z pyridine 5 aci d

hy ochroride
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!0 203 891 B1 k)
3- net hyl - 4- phosphononet hyl - 2- plperldlnecarboxyllc acid, mp. 325[ert]J ;"-2.

(dec), starting from 3-nethyl - chloronethylpyrldlne vi;a-e;.

reduction of 3-nethyl - 4-phosphononethy|pyridinecarboxyllc aci d;

)i cis-6-nethyl -4-phosphononet hyl - 2- plgﬁygdlnecarboxyllc acid, mp.
26D-265[ err], starting from 2-nethyl

ch oronethylpyrldlne 5

ci k- 5- net Ayl - 4~ phosphononet hyl - 2- pi peri di'nécarbpgkyl i ¢ aci ¢, m p: -above -.-
250[err], starting from 3- nethyl 4- chloronethylpyrldlne_
Vi reductlon of 5-met = £0 car boxylic acid,

m 295 17a $7tarting material s
are prepared as foll opws: ¥ = =

3-K di et hyl phosphonone hyI ] [ _ i AOO) wth

mfchl or oper benzoi c acild I et hyl silyl cyani de
gijves both 3- (dlethylchosphononet j-h d 5-(diethyl -
phposphononet hyl ) - 2- cyg YA T ng naterl.ls f or. conpounds
urgder a) and b).

3-

corr espond- A, f¢f;}:;:_ '''''''''' .{s for nds under

2-di et hyl phosphono thyf}pyr1dlne (BtOchenistry 19 pO)FHS c%gverted to

c)f and d) ; 4-(2-di et hyphosphonoetiy: TiT Abst!

8 35665) is converted to 4-(2-d|ethylphosphonoethyl) 2-cyanopyridi ne, the
stlarting material for com 15 pound derwS 3.
Relgetion of 3-(4-pyridinyl)propyl chlorid i et hyl phosphite (diethyl
p phonat e) and sodi um_hyd- / ride In tol uene yi el ds

4-f 3- di - et hyl phosphon /ri di ne mhléh |srconverjed to

3-di et hyl - phog-
t he procedure?aésc

ﬁq i di ne accordi ng
ound under f). 3 s T 1.0 g of

al for

di met hyl f or mam de

a}ed under refl ux
30 mnutes. Methyf i

| s added and
gaction mxture is

FIG.10

evpporated to

2a 21 19

17a 17b

FIG. 11
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dryness and the residue is chromat ographed on silica gel with
met hanol | net hyl ene chloride (1: 10) as the )
4- (1-met hyl - 1- di et hyl phosphonoet hyl ) pyri di ne which is converted to

{ 2- cyano- 4- (1- net hyl - 1- 25 di et hyl phosphonoet hyl ) pyri di ne,
.\starting material for conpound under Q) 5. Simlarly
treat nent of 4-(diethyl phosphononet hyff)/p¥ri di ne as above with 1 nole
equi val ent of nethyl . i odi de vyi el ds

4- (- diet-hyl phosphono- et hyl ) pyri di-ne, . t he Sta“%ing mat er i al

t he

for Eonpouﬁd:

under h).- Exanpl e 523 30 a) A sol ution. of
370 nmg of cis-4-phosphononet hyl - "peridineqﬁrboxylic acid in 15 m of
sat ur at ed c dcid is heated under

ettranoti ¢ hydr ochl dri
TS 2 sol ution

reflux for 16 hou
' pyl ene oxi de and

f the residygg

175

ester,

- phosphononet hyl
dec). 35

m p. 230-235
L b)

Teghyl ester, mp.

P-1gi peridi necar boxylic

o wF{Ged . mo

??aé{d'n-propyl ester, mp.

08- 200;
id n-butyl este

el uent to gt@bf .

yl - 2- pi peri di necarboxylic acid

olution of 278 ngy of 23

- 4-di et hyl phosphononet hyl - 2- pi ne
chloride to whi N\
room t enperat ur
dryness, the resid
toldryness. A solution
traated with 0,21 ¢

N

at

D

PRNSISREN

pi deri di necar anm oe
a) ffo a solution of 208
aci g,
m

96 ng of sodhum B
bf 1N aqueous s@di uMi-

o T3 AT Y t\‘\:\ THEEMEETEEOShaaTEaEsSs
T

Exanmpl e 6:

| di necarboxam de in 5 m of nethylene

H2fa iodide is stirred
is evaporated to
solution is evaporated
ing solid in ethanol is
e~ ¥bphosphononet hyl - 2-

50 Exanple 7:

- 2- pi peri di ne-carboxylic

{n 5mM of water and 2.31

bEnzoyl chlori de.

)
' FIGAS

25
23

e

> FIG.14
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e reaction mxture-is stirred at roomtenperature for 16 hours and the.
olvent Is renoved I n vacuo. The 55 resi due I's di-ssol ved-in?*
thanol, the solution is flltered and evaporated to dryness:

ystalllzatlon from et hanol / et hyl acetate affords

*
Lol 3 4
L]

i s- 1- benzoyl - 4- phosphononet hyl - 2- pi ps QI necar boxylic acid, mp. 135-
45 (dec) b) Simlar repared is
benzyloxycarbonyl 4- phosphononet hyl - 2- plperldlnecarboxyllc acid _ -

thyl‘ - ST = 11-
0 203 891 B1 est C) Shmilarly prepared S
s- 1- (3- phenyl propi onyl) - 4- ph sp nonet hyl - 2- pi pgrigli necar boxam de, m p.
100[err]. via cig-4-phosphononeth 2- pi peri di necar boxam de.
Exanpl e 8: A mxture of 357 ng of
s- 1- benzyl oxycanbonyl - 4- ph k@%;arboxyllc acid, 550
0

of diisop opylethyl ‘\E \3ft\\> thyl pivalate in 2

of dinethyl fornmam de is hgy -gsﬂ:\ﬂ@\“x \\ for2 hours. The reaction
xture is evaporgted—to dryness at 70[err /13 Pa The residue is dissolved
ethyl ace- 10 )t ateg s ermaieE w
yness to yi{gige—¢Lis-
yl oxymet hyl ) pho$ phom
pijval oyl oxynet hyl \est &% S on silica gel using
etfher / met hyl ene di ghl =Y E22FEe praduet is dissolved in 40
m} of ethanol and hydroiggﬁ’r he—pr esence of 10% pal | adi um on
charcoal to yieldj{cis-4-[di(p X nethyl)phos 5
onet hyl ] - 2- pi geri di necar boxylic aC|d Dlvalnv -»y thyl. ester.

T "FlG.15

—a —

L~ 31

FG.16

-
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1 E:starting material is prepared by treatnent of

(v phono- et hyl - 2- pi peri di necarboxylic acid with beniyr’” PR
c mat e under standard amino acid acylation conditions, e.g.-as- . "--i:
d in exanple 7. Example 9: 20 a) A mxture of 500 ny
0 i et hyl phosphononet hyl ) qui nol i ne-R-fgar box-am de and 1 g of 10%

p: um on charcoal In 75 nmet hanol is hydrogenated at 300
K 24 hours, flltered and evaporated to dry- ness.

Q- ographydh T ST ¥i hyl-erie chl ori.de (1 210) as.

y

‘.jf“g r@ar boxani Jﬁt(} 1 The
qng mat eri al't . a stlrred S f 10 g of

’ollnecarboxaldehyde in 25 400 M of absolute ethanol at room
~ature is added 2.4 g of sodium borohydride. After 45 ninutes,

of water is added and the reactlon mxture is stirred for an

onal 20 m nf 106a is added slowy. The
on m xture $nd partitioned between

and B¢ 1 ayer is washed with

t ed pot assi{UATC a~co 6, sarurared-. »ﬁ; chlori de

on, dried over: sodlunasulfare aﬂd evapirated)to dryness. The residue
ified by 3'"2”'"‘.“. EovBEagr aphy SR SRREC ust n L(; 1 E3

ol / met hyl erfe~ehiidetIitgy a5 alyey eId 4- ’

[
t hyl qui nol i ne; R[err] = 0.59. ‘ @%Jutlon of 4.84 m of

esul fonyl chloride in 20 m of methylene chloride is slowly added

P m nut es to a solution of 8.29 g of

oxynethquuinoline ; of thhfthylanine in 200 M of

ene chloride at 0. of the reaction at room

ature, the i tioned between nethyl ene
de and sat sl ution. The organic |ayer is
ratygg to dryness to yield

hanesul f on loxymet hyt)qwnd rﬂe a,s a';. 3l . Fﬂ; a" | ution of
of sodi umday RV AL - -,43996sod|un1hyd o ersion In
| oil) in 100 m  of toluene i s added dropw se a sol ution of
e®f diethyl phosphite in 20 mMl of toluene. The reaction
ifec is heated to 80[err], a1g?Iut|on of the above obtai ned
hanesulfonyloxynethyl)qU|n ine in 90 m 40 of toluene and 10
met hyl ene chl ori-de g—AQfter 20 minutes a second portion of 1.2
y0di um hyo |de |~ adoed and the reaction mxture is stirred
addi ti onal ed IS t hen

ated to dr
e. The eth
) chl ori de ot
The reS|duF

bet ween wat er and et hyl
104ashed with saturated
,ulfate and evaporated to dry-

a- @1 usi ng FE{tGa?U met hyl ene

is Sheet Has Been Rep laced
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;q:a solution of 5.7 g of 4- (dlethylphosphononethyl)qU|nollne in 100 m of

«elt hyl ene chloride at roomtem perature is added 3.2 g of* -"".¢
-m chl or o- per benzoi ¢ acid. After 45 minutes an additional 1.5.g portion of
m chl oroperbenzoic acid is added, and the reaction mxture is

sat urated potassi um carbonate solutio m sul fate and
ewaporated to _dryness. 50 to give

' e- N--oxidé: - A mixture-of 5.9-¢g
of 4- (dlethylphosphononet | ) qui no{ i ne-N-oxide, 15 n of trirethylsilyl |

i |e+i s heated at 80[err] for 1 hour
rified by

nmet hyl ene chloride (5: 95) as
18 t hyl ) - 2- cyanoqui nol i ne as

“*stirred for one hour. The reaction n1ﬁ773f washed with
i ed over sodiu

omat ogr aphy on silica gel i anol /

D (O

arg oil. 55 A spl ution g
4-ydi et hyl phosphonoyet hyl )f 2- cyanooU|n- meyrH084 m of concentrated
sy furic acid 2 qbqytes cooled to O[err] and

f sodlum car bonat e
,,,,,,,,, e IJ . The or?éfic | ayer is

arated, dried OV&T- i Soch um.sulf" s 1ﬁﬂ|d evapor t ZWness to

ed slowy to an i

yi gl d 4-(diethy|pho~e~d-in=- - “AGL 1 car boxam de. .

12 EP 0 203 891 B1
b) Sinilarly prepared is

Ci¥ad- (3-di et hyl phosphonopropyl)-1, 2, 3, 4-tetra- hydroqui nol i ne-2- car boxam de

Exanpl e 10: 5 a—A sol ution of 220 ng of
- 4- (di et hyl phosphonongt hyl ) - 1 2,8, 4-tetra-hydroqui nol i ne-2-car boxam de
_ 50 m of 6N aqueous h drochloric acid is heated under refl ux
14 hours, and e 110 The residue is dried
: d _

104
106

o F1G.23

112 112 .
/( / 110 N
104
106

101 FIG.24
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rahydroqui nol i ne- 2-carboxylic acid, mp. 171-173. b) Slnllarly

~prepared is

*Ci s- 4- ( 3- phosphonopropyl ) -1, 2, 3, 4-t etra- hydr oqui nol i ne- 2- carboxyllc aC|d
hyd- 10 rochl ori de. Exanpl e 11: a) Treatnent of

~ci s- 4- phosphononet hyl - 1,2,3,4-tetrahyﬂ80 i nol i ne-2-carboxylic acid first

W th benzyl 15 chloroformate a /qun with chl oronethyl pivalate
'nder conditions essentially as descrlbed |n exanple 8 ) |nclud|ng
ydrogenonS|s yi el ds - ) i o

-[ di- (pival oyl oxynet hyl ) phosphono- nethyl]l 2,3, 4- tetrahydrqu|noI|ne-

-carboxylic acid pival oyl oxynet hyl ester. b) Treat nent - of
i s-4-phosphononet hyl -1, 2, 3, 4-t et rahydr oqui nol ijne- 2- carboxylic acid with

hanol i ¢ hyd- nochl oric acid under jcondjtions essentially as

scribed in exanple 5 yi{ellds ci s-4-phosphone#s 20

2, 3, 4-tetrahydroqui nol - 2- car boxylic acid q Hoqster. Exanpl e
P A m xture

- phosphononet hyl qui nol i pe i i d by iggor i de, 150 ng of
atinum 25 oxide, 20 ‘ m of water is
drogenat ed at 300 kPa . Y0 hours to afford

s- 4- phosphononet hyl per h UOxY. Qcid ; the
drochloride salt neltg 9) FIG 25The
jarting material is pre-L PRy ’ |on of

1(d- Iethylphosphononethyl)qU|nollne 2 car - boxam de in 6N
ochloric acid is heated under reflux overnight to yield
osphononet hyl qui noli ne-2-car- 30 boxylic acid hydrochloride, mp.

A0 S5O0 ST -hl—‘H

2318-221[err]. Ex.yl e 13: A xture of 2.0 g of

43(di et hyl phosphononet hy kg | pyrrolidine-2-carboxylic
adid 35 nethyl and et hg#s and 800 nmg off#10% pal | adi um on char coa
cqdtalyst in 30 ml of et H i s AT at 300 kPa and room
tqgmperature for 18 hours 5 filtered free of
catalyst, the catal yst | Wl ene chloride, the

c ined filtrate is evs feld a m xture of N-t-

buf oxycar bonyl - 4- di et hyligJ \i ne- 2-carboxylic acid

mef hyl and ethyl ester. :

114q

104
106

o FIG.26

116

114

106
104

o FIG.2T
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trifl uoroacetl-c acid for 5 m nutes,
under vacuum A solution of ‘fhHe -°°

The ove product is treated with 10 m
~t he tfrifl-uoroacetic acid is renoved 40

[ 2
[
.
Ld

“Tesirque in 30 mM of 6N hydrochloric acid is heated under reflux for 6- hours
“and evaporated to dryness. A solution of the residue in 15 m ethanol
“is teated with 1 ml of propyl ene oxide e resulting precipitate is
filtgred off to yield 4- phosphononethylﬁ&} | i di ne-2-carboxylic acid

(4- plyos- phononethylprollne) [err]H-NMR (Dlerr]O: 4.53, 3.82, 2.88,
2.80] 2.0 ppm~ "The starting matéri‘al ‘i's- prepared-as .fol l'ows : A=
nixt*re of 10.0 g of 4-hydroxyproline, 13 ml of 6N sodium 45 ‘hydroxide |
sol ugion and 19.0 g of di-t-butyl carbonate is stirred vigorously at room
tenpgrature for 24 hours. 3entrat-g hydrochloric acid (6.5 m) is
addefl and the reaction m xture |s1‘ tractéo with 30 M of chloroform

The phloroformis’ dlscarded, the oil is separated fron1the aqueous | ayerto
gi vel N-t - but oxycar bonyl - a . utlon thereof in 70
m of nethanol is tr ted & epared from20 g of
N- nef hyl - N—nltrosouﬂi P g |un1hydroxide and 200 m
of efher) to give N-t- but P! i ne met hyl ester.

A nmjkture of 12.7 g df7 arol i ne met hyl ester and
44. 71 g of pyridinium chl.ofoq ml 1&f met hyl ene chlori de

is

t|on of 2.28 Mn-buty

Af ter

ed with 200 m of ether
g ). The solution i
ed by fl ash

r. A
-78[err] to a

<%
s nﬁ%ﬁane in 50 mM of dr

f
?bg adfle

S

y

exane (4 :6) as eluent to

N-t {but oxy- car bony! - FFG 128r eaction
m xfure i s heated under Yolune is )

13 EP 0 203
891]B1

123

_frf—l31

119

117b
105

116
114

104
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reduced to 20 M and the product is partitioned between nethyl ene ®RPE? B2

ahd 2N hydrochloric acid. The

net hyl ene chl ori de extract

S

dried and evaporated to dryness and the residue is purified by flash

chr omat ography on silica gel
(95:5) to obtain a mxture of 4-(dieth-
yl phosphononet hyl i d

met hyl and eth%ﬂﬂégf

Preparation of

ni afﬁm athed s or rrul ation contain

eluting with nethyl ene chl ori de/ net hanol

nte)(m{\!rﬁcnhmg% MRl ﬂtﬂbﬁ)&fcmbhd dirtlemagrmeac theady bbiaingbid dy

arml e 14

Qr“

i ngredi ent pe MRE]PLAOEDt SHEEm‘aVI ngsG

10

]F-)O- 0 Ig b m C!aun(s)

r Opyl paraben : a.n. ged ...,
Vater for inj f’&ﬁ“’@g(é) Pag‘; g o pa 3

The active ingf ‘c?’“e N andppgr eé’é'f'Vatpl ve 'é’r"é"

| r:g EFLAEMENh EHEETBve 3
“Barimiba : asgfblll twgaged 4.
- B piped)di nesged K. 10 1

£

d h}de()C” Eglrd;e ygend . ﬂ_ﬁv
E.{‘? RELY T}’"’ei N Aty
5000 0™
dl sso

Fhnabuvemu

for injectionl2Ad B L&CHTH

[ I ST 3 I

I ved.in.. 3500~m-—01;?3m} er

dtadt o st

solutio
vials un &r sterile cons
the sol ution. head comprst
cis-1- benzyl ox;g&@tgmﬂyisubpphosphononet hyI 2-

m of met hqug%cﬁ rblf?rlgangﬁ

until a persistent yell

sol vent the tr|e
R BbA 0

of 1N sodium h Af ter,

Bk AR Mg ben ol il

sheaee (l'le&twﬁﬂmcmrpdﬁtedi byoxfeféremoe;a.l‘fmtr mﬁgneacn heanld 10 m

is fitered thr énvgnme@ns%rql%t@ 03 &neqhoﬁﬁé manpfag@yring eghinfilEcmagnstic
ng 2 Metoresxshvéi Efefngﬂtsan‘aaﬁ Headt bﬁ‘e

ﬁQJE‘ b@Le)! Weicip n{&hoﬁf

sol ition of 2.0 g of
plperldlnecarboxyllc acid in 10

2 9ist bage

foval

extracted with optained bytnrp@n%?fgtéﬁm,eﬂl°&§/s?scak=$5ead%%& &5&%3%22@@% Odu?JeT"agnetm

an inductive part and a magnetoresistive

In accordance with a first method known from EP-A 0 516 022 a first

structured insulation layer of SiQ; is formed on a magnetic substrate of a ferrite by -

means of a lithographic method, which layer is subsequently provided with a layer of

Au for forming a write coil. Subsequently, a second structured insulation layer is

provided on which a core layer of an amorphous material based on Co is deposited.

This core layer is in contact with the magnetic substrate vig apertures in the insulation

layers. The parts of the second insulation layer not coated by the core layer are filled up

by means of a filling layer of ALO;. After the filling layer has been formed, the core

layer and the filling layer are planed by means of lapping. A third structured insulation

layer of Si0, is deposited on the surface thus obtained on which subsequently a bias

winding of Au is formed. A fourth structured insulation layer of SiQ, is provided on

this winding. Subsequently, a magnetoresistive element of permalloy is formed on this

" insulation layer. Then a fifth structured insulation layer of SiO, is provided and

subsequently a yoke of an amorphous material which is based on Co and is in contact

with the core layer via apertures in the three last-mentioned insulation layers.

[n accordance with a second method known from EP-A 0 516 022 two

flux guiges of & Co-based amorphous material are provided on a non-magnetic

substrate, while an aperture between the two flux guides is filled with a first insulation

layer of SiQ;. The surface formed by the flux guides and the first insulation layer is

¢i s- 1- ben- neads having a coatact face and comprising
part.
_
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zyl'oxycar bony! - 4- di net hyl phosphononet hyl - 2- pi peri di necar boxyl i ¢ aci d.

30 Exanple 16: A solution of 1.0 g of

ci s- 1- benzyl oxycar bonyl - 4- di net hyl - phosphononet hyl - 2- pi peri di necar boxyl i c
acid in - 30 m of ethanol is hydrggenated at 300 kPa over 500 ny
of 10% pal | adi um on carbon catalyst in 30 m “of 35 et hanol.

Fitration and remoyal vith #QUEnnihiel hich ya .

ci s-4-di - et hyl B‘ﬁoxsﬁ@l!uononet hyl - 2- pi 6er?§?lﬁtéonclél ro(>)<t§/"vl é:c as(tlelasaequen ya as
an anor phous -solmaghetoresistive (MR) elerfend ifpfoeméd’: The MR element is thea cogtedwitbra third -
3.38 g of

Ci s- 1- benzy| oxy &EHCHEs InsHatRTBYEH ™ Whish ShRseairatii g biss winding 3 formedy B LUtk
aci d strdcurébinstlagdn maérhyl @mdea%pfﬂectﬁ@@etdfeaétﬂ@ thé bias Wifling of

1,1 -carbonyidiimdazol e and 1, % err] - met hyl ben-
zyl am ne. Aft ersmswuremhgamgn% qvem}ayer eha évaeqq Batefinbds doranedswhigls iHdA canteet

IN hydrochloric gti,fe 8 the S éx?d %qzza apertures m geg;' lﬂpﬁbérfﬁ@ﬁ RlifRioAQhydd ON,

dried, and the %ol vent renove epa at1on o resulting astereo rs
by hi gh The aregsr e soated by ¢hei firsténre rh&ytengmﬁ‘nlltgd YpHRLtITR ﬁll;ngngtyar ofedkOse
gp ? 2? dg[ ,? L;] t \(I:\gl Eqr Eaeggesgﬁéeogr}'){wﬁmh%%&u%ﬁvé Ee'ad?’;)artaig formed is %gtainecld lt':? rE.pping.
ci s- 1- benzyl oxycar bonyl - mmemﬁmkmb@ﬁm‘m@ﬂm k)yjlﬁa}zpitpeMIdiel&ment is formed

(N-1- phenyl et hyl ) car boxam d drogenation of the flrst
el uted di aster e@mmﬁw{atanhlamﬂwm i pravidedipn mlwrzﬂwarpe‘?féﬁ wa{%% -yQWeVEF, 1l

hour's as bedn RUAd kAR sithf Ofudficd QﬂeﬁrﬁﬁJ 6% Pv%‘ ‘31' Rdre adjacent layers of different
ci s-4-dinethylp osphononet hyl - 2- pi peri di ne- (- 1- phenyl et hyl ) car -

boxami de. Tr eatmaenial s nnwne;mso ever; dagiage pardemlaﬂbﬁn the fpon of gcratghassin

Clerr]] [orr] 2ol gRBpRRer 8P RRRNLE yter the sitbaccoliBEL ol AR mIIRE B S
enanti omer of tsafface is madm1ssﬂ:le Qméfﬁaamdfoﬁinfeﬁmmheraﬂsfer and may increase the riskeof
correspondi ng (H% Gl S- 4 a'goM?{ tgeomat h léq - ) g‘i,lfﬁl di_necar boxylic acid, the

| ess active endht? meat prov I§5Eai ned. 55
Exarml e 18: The maghefit Xéddk dbRincd Yy HE nﬁ:fthods known from EP-A 0 516 022
ci s- 1- benzyl oxycar bonyl - 4- di net hyl - phosphonorret hyl - 2- pi peri di necar boxyl i c
aci d have the further drawback that due to the presence of irregularities on the surfage

engaging the MR element, a relatively thick insulation layer is required between the MR
element and the electrically conducting flux guides so as to ensure a reliable electrical
insulation between the MR element and the flux guides. However, such insulation layers
have a further negative influence on the efficiency of the magnetic heads. For various
reasons, damage in and material disturbance under a surface above which the MR

element is present are thus undesirable.

It is an object of the invention to provide a method of manufacturing a
‘thin-film magnetic head having a magnetoresistive elemeht and at least one flux guide,
in which the magnetoresistive element is provided on a surface which is accurately
defined as regards planeness and structure.

The method ac_icording to the invention is therefore characterized in that a
main laye.-of a non-magnetic material is formed on the support, which layer is provided
with a recess by removing material from a side remote from the support, said .recess

being subsequently filled up with a soft-magnetic material for forming the flux guide,
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EP*0 203 891 B1 met hyl ester in 10 ml of nethylene chloride

Js treated with 538 ng of trinethylsilyl iodide at roomtenperature

to yield cis-1-benzyl oxycarbonyl - 4- phosphononet hyl - 2- pi peri di necar boxyl i c
5

acid nethyl ester as an oil. Exanpl e 19:
A mixture of 500 ng of cis-diethyl phosphonomst hyl - 2- pi peri di necar boxami de,
3 m of 37% aqueous for- mal dehyde, 50 ml, of t hanol and 500

‘ng of 10% pal | admmaﬁ«pr b msdrm layen moyxslf:d mathr el filge Feeewsds ARecagngeigsycally polished
for, 16 hours. | Mg BRRIAEY mkih LATRYEYAOF:MEuEAY S45er bl ORRLAGLRRNGR BRterid

silica gel W|th TO ne 'chlori dé as the el uent
to afford cis- 1iqrplolided zﬂerdoﬁhilﬂglthrhmagxtmmivb)elle@npl per | di necar - 10

boxam de. Thi s product refl uxed for h lL.ar i d
followed by tr egt ment Wi tsIH !ber B‘ESI/"P Ia}%cordmg tot %e 1nvent18§le %?Jn%ﬁp fllﬁg cﬁld@%

cis-1-methyl - 4 %W&anw&wla&rmmusim%aﬁiwgnéﬁc: Gb@keﬂwen’ﬂyp the256- 260.
Exanpl e 20: sol ution of 1.

ci s- 4- di et hyl phmmdmma}mobsfmmonewﬂﬁmﬁd.% sofrmagnelg mategiabps pell as
reacted with ef‘e‘ﬁ' 2t98210%: H; g?%ﬁémyctﬁrfg?@ﬂd&byﬂ&%td te WiFferent

presence of N, SR RS exyl-car bod yl ene
chloride of roo mnaitaﬁppfogemeebétweerﬂﬁlehoﬁfmgnequ the non-magnetic material the

cis-1-[[err]-(t- bu t OX Car%&@é tp}ggg 8 “eyt‘ 4a§é§eye$¥lepm smoo m?.m surface

phonoret hyl - 2- pifjFER as an ol eat ment

W th trinmethyl sigigbut 18é mleritisehéthsebies Jo&mg subject to structural changes. In the method
([err]-am noacetyl)-4-phosphononet hyl - 2- pi peri di ne“%kcg ¥| i % ac|dd eat h¥
ester, mp. 150249%8fieg fq thedexention a polzs@ed plane s iffge rom damage 1

obtained for the purpose of prov1dmg the magnetoresistive element (MR element) in an
electrically insulated manner, which results in a magnetic head having a stable MR

element and an efficiency which is improved with respect to that of the known magnetic

heads.

Nucleation of domain walls or formation of small areas having an
unwanted direction of magnetization and unwanted, sudden changes of magnedzation
during the read process are obviated as much as possible ina magnetoresistive element
which is free from defects. |

It is to be no.ted that mechanochemical polishing is performed with the aid
of a working surface of a polishing tool which is urged against and moved across the
surface to be polished. The working surface is provided with a liquid mechanochemical
polishing agent. This is an agent with which chemical and mechanical polishing is
simultaneously possible. . It is further to be noted that polishing
without damage can be realised by purely chemical polishing. This method has
drawbacks. The geometrical control, i.e. the planeness of the surface is far from

" optimal and many chemical polishing agents are more or less toxic and aggressive and
should consequently be used in an extremely protected environment, which is a
drawback in mass production. The mechanochemical polishing operation, in which
components mechanically removed from the surface to be polished are chemically
disso[ved": leads to a very smooth and plane polished surface which is free from
damage. It has surprisingly been found that if one of the components to be polished is

very hard, the mechanical aspect of mechanochemically polishing will be enhanced by
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a) Nt - but oxycar bonyl - 4- ( 2- di et hyl phosphonoet hyl ) pyrrol i di ne-2-carboxylic

acid nmethyl ester (0.45 g) is _ hydr ol yzed as described in
exanple 13 to yield 4-(2-phosphonoet hyl) pyrrolidi ne-2-carboxylic acid;

[err] H 25 NVR (Dlerr]O: 4.22, 3.45, 2.95, 2.54,2.4 ppm (1H
each) . The starting material™is prepared as follows: To a

suspensi on of 3. of ..benzyl oxycay - . . .

bonyl met hyl t ri M@ﬁ% pﬁqggpar’l'aﬂﬁ}{%ﬂ)%%ag%quﬁﬁ graingito gie ROUSHAR 3 8PS i s

added 10 m 0. G&CMﬂb@hmﬁﬂuﬁe Thus, evén when verynRard ARitéridldlargids@ ind@eé sol ut i on

- in toluene fol |l owed N-t - but oxycar bonyl - 4- oxoprol i ne net hyl ester
in manufaatum %heagwr smoath andiplane s'm':érwm@f }smenfgomtsiﬁm?ae sRgLhes

the solvent is gyapprated and the residue flash

chr omat ographeé 1 ethyl acetatel hexane (2: 8) to afford a mxture of cis

and trans N-t-but oxy- cardhmeymbediment of the method according to the invention is characterized

4-( 2- oxo0- 2- benz |.i depe) pyrrolidine-2-ca I.c_acl est

A ol ut ton of |61 b8t §Blar RSl SRR Bt e oS rBROrh s f pfedeg i o STl
hydr ogenat ed akyut3@ge s 9T me&nb @B krfechdhical and/or mechanochemidal pPlisAERN GBe@hfiet00
ng of 10% Pd/ C. The reaction mxture is filtered through Celite, the

sol vent evapor #tegmain layer is formed on ong qf thes facess i Thgeothar £as¢ %Hﬁ%ﬁt%ﬁf"dﬁﬁéd
wi t h met hanol / £ | . 9) to afford N-t-butoxycar-

bonyl - 4- (car bo%&r@%{%{?gy&rﬁl c?nt(ea- -carboxylic acid nethyl ester.

To 0.67 g N-t-butoxycar Giweparadle] substvas yaves maly )heyabradhaddh ynstaring dropox yibistrataci d
nmet hyl ester Ip_ 1 THE i added at O r}.3.5 m of
borane (1 M iﬁa“fﬁgwoA? é?astgtf?crgfltﬁa sbl?sgaﬁofa?fs Hie g te\% F‘lbg "é%ﬁse‘ap t he
sol vent i s evapeélishing until they have a coivekEglaAd Br térRaveehitibliehdps, wheradfter a removal
chr omat ogr aphed th e acet at e/ hexane (75; 25) to afford_N-t-butoxycar-
bonyl - 4- ( 2- hydm}gxetw |”)f¥w+ tdeast PR SUERg ﬂ’&i&}n the S%P'Bteré‘ieﬁﬂf asubstnate Whose
40 TO @ gflelbicOllicREr Bard o8 ed by the ed lished in such

N-t - but oxycar b(é)dr?yl- -4- (12- hrydr oxyertnhzl p)lecgrs?gmlm | ney2 %argoe(s)fe clsam 151 e ayI
ester in way that the edgés successively|asquirech lsuhstadealbseca:aumkacssog emaI}ero 577 ¢

tri phenyl phosp
m de. After st &rér%ﬁ%%%ﬂb gg\%our%b%ﬁ%&%[\%%ﬂgg&%gﬁ)&?g Laalgne&e,t ﬁ]d druélél Pdue
flash chromat oghmp legcle tre substedtdrYdces of a substrate whose edgastaaé ﬁﬁrkrrexamﬁ a(c%tralGS)

e PR b B SRR R 2L T g RS, 0
N-t - but oxycar bgyire ésﬁ&tﬁmﬂm&m kniERAeESO 'a'lé}'v@ﬁm?d&ésfsth%)ébhﬁ aasfabsimnﬁnynéhual
ester and 3 triethy ho phlte is reffuxed for2 hours.

The excess tri iclmess ahéf?m@mr@l piecedTde |abq>\2edmgfqong¢1 ghethod of yeasu fagHring parallel
the residue is a{:és‘%? Ges‘&HB&{‘@:&&%MR}‘%dEWoﬁéln "BatdaY AP Rctidh 9206 1eR B BRRPL4.68D

5) to afford but o
bonyl - 4- (2- di eEPHP pémwphmmqtdmb@l bpyeﬁemlnccjt ne- 2- car boxylic acid net hyl

ester. Slm obj ai ned is
(+)-cis-4-(2- phosphonoeg‘%ﬂfﬁﬁ ?‘61’&/ B?ﬁhg?“E%?ﬁ‘Fﬁ Ravg thejerept advpnipgethat -
+23. 7[err], stiaéy tddaGbe used in @Ghass manui‘étthﬁn% Ebc%s for @{el fiethélestdpé A itheemethod.
c) Siml arI y prepared Is 3-(2-phosphonoet yrrolidine-2-carboxylic acid.
Exanpl e 22: Consequently, mechanoc ermcal polishing steps can be performed at a later stage for
the purpose of smoothing and planing a layer having a single or multiple material
structure and for stop-polishing a layer having a multiple material structure, but of
which only one or some materials of the layer can be polished via the mechanochemical
polishing process and the other material cannot be polished. '
An embodiment of the method is characterized in that the support is
formed from a soft-magnetic material, particularly a ferrite.

It is to be noted that a ferrite is understood to be a magnetic material of,

for example one of the following crystallographic groups: gamets, spinels, perovskites.
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55° a) Astirred solution of 5.3 m of bis(diethyl phosphono)nethane in

30 m of anhydrous tetrahydrofuran (THF) under nitrogen is
cooled to -78[err] and 8.5 m of 2.5 Mbutyl lithiumis added dropw se.
After stirring 5 m nutes a solution of 4.64 g of

1- et hoxycar bonyl - 3- oxopyrrol i di ne- 2- carboxyl B¢ acid ethyl ester [J. Am
Chem Soc. 86, : . . ) i )
EP 0 203 891 Bi1Favourable propertiessofoferrite gpity great wearresigianceand ifssatsfapsasy

dropwi se rapi dl y,uJ: LULLOn §:S; I 6 -
Lo P oom t eapbr wimeldiE cfeihehilt &yl fla ik Slapilty b the MR EO AR
added and t he nusutlly elso Savextablycinfidenced by the effect of th fdiite on thefthimefillyfleoguide
chl oride. The orrgﬁ\nic fraction is washed with 25 m water, dried o

sodi um sul f at e, OF flux guides and the magneioresitire Slnmeaht Mareguer, g s &%PPGX%W

flash chromat ogiegidlogital Sdhafiaby haPRlsBbforeGan IR Vedlhs ¥ifRkCRiding layer. 5 |
et hoxycar bonyl --3- (di et hyl phosphononet hyl ) - 2; 5- di hydr opyrrol e-2-carboxylic

acid ethyl ester. An embodimentris| ehazgterized in that the support is forswed fram an of
2.75 g of b it N .

1- et hoxycar bo nyzfs§':§r3b(I 4 iwélﬁ?ylls pt)) H%esqppﬁgrr!\loarr%%sﬁy?‘ ?gszlgxeéioﬁ‘f} d1°8 p[?ar"rngtllcer-nﬁt-egglr boxyl i
c acid 10previksd o titechrase, witbamrinde¢therntadnsdueihglelément hA&/m Ftlixcguiding element

hydrogenated at, 300 kPa to yield cis and trans 1-ethoxycar - . .
oyl 5. di et hy I EESGAL M PR g o MATeFRE IS aT6ORY & erbsrpehsgalyeadlighed
Exanpl e 24: to forml 2 base surfadd foft pré¥idink ARk Mhindayerd THE bideSa e Gndy B rovided
1- et hoxycar bonyl - 3- (di et hyl - phosphononet hyl ) pyrrol i di ne-2-car- .

boxyl i ¢ acid et baResurg By pemgvabof material Eom asidg ramasnimydtie bascoihichaci d
for 6 hours to Meghd iss 5 ; T : : inp .
met hyl ) pyrrolidine- 2-%%%%@%@%4 %p m[tgraoscoﬁt] zgﬁngg? a(E:ernr flirl\tiﬁ/ﬁmg thgrtHxO) :
4.78, 4.40, 3. widigg €demed. TRis B&hod yields a magnetic head having a write function as well as

a read function. During the method a write portion and subsequently a read portion is

formed. In order to ensure an accurately defined main surface, the base layer serving as
a sub-layer for the main layer is also mechanochemically polished in this embodiment.
A magnetical advantage on making a planar write portion cannot be achieved. However,
planarity is necessary to obtain the planar read portion having the previously mentioned
advantages. Preferably the aperture in the base layer is provided by'means of etching.

An embodiment is characterized in that a plate-shaped body is used as a
base, which body is provided with two parallel body faces by means of mechanical
and/or mechanochemical polishing, whereafter the base layer is formed on one of these
faces. The parallel body faces may be obtained by means of the method described in
European Patent Application no. 92201739.7. Also in this case substrates with parallel
substrate faces have advantages as far as mass manufacture, mechanocherical polishing
of single materials, mechanochemical polishing of distributed materials and
mechanochemical stop-polishing are concerned.

An embodiment is characterized in that the base is formed from a
magnetic material, particularly a ferrite.

~ An embodiment is characterized in that the main layer is formed from

zirconia. Zirconia is a crystalline material in a cubic form. The main constituent is ZrQ,
to which 5-10 at. %_ of Ca0 or Y,0; are added. Zirconia, which méy be provided, for

example by sputtering, is a mechanically hard and wear-resistant material. With all soft-
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3.01, 2.78, 2.69 ppm b) Similarly hydrolysis of

.1- et hoxycar bonyl - 3- (di et hyl phosphononet hyl ) - 2, 5-di hydr opyrr ol e- 2- car boxylic
20 acid ethyl ester affords

3- (phosphono- et hyl ) - 2, 5- di hydr opyrrol e- 2-carboxylic acid hydrochl ori de

whi ch on treatment with propgl ene oxide yields the free
amno acid, mp. 215 (dec) d ai ns 25 - Clains
the Contracti ng?gﬁﬁnemat@b tOHe mEheerQ;cr@d tﬁﬁ;onlaljormls_a s@gstantially perfect main

1. A conpound o T he r

R independent| S}Jﬂlaéep? éﬁn%h%fﬁp "élgﬁl po&[srgpg] é’]r?r]og?-q&fme go e V,Fea?ggqge q‘
substituted on phemy! by hal o- gen Cerr]-Cerr]al kyl or
Cerr]-Cerr]alkoxy, Cerr]-derr]al kangyl oxymet hyl or

d err]-d err]al kanoyl oxyf&Thy Polsing-techfical peiat 6§<y1ﬁ’é’t Ripponia is an emmenﬂwmble
Cerr]-Cerr]al k%}? i Fof AL  dsla s%@% a?&cinoé‘h\léé’ﬂ hedBER HBRshing step. Since the

Clerr]-Cerr]al®tene and ents a 2- err -pyrrolidinyl,
2-Rlerr]-2,5- tmckneSS of zxrcomahlyyhrs)pga boteplised with nanometer precision, plane layers of the

2- 1,2, 3, t 5 6-tet. .dl i

>R orr] - pf per iR MARAEE R 2 B pad yar s sy Ao 2oV, Roiber
2-Rlerr] - perhy&l{&gygt&fiibllayl 2- R[err] car boxy 2,3-di - hyg(rjo![ ndol ly: or

2- - h ndo e a i an

Z B O ol g menhis chasessedar Tt b ol B rom
Cerr]-Clerr] al@%@p@weﬂ@w ?ro%ﬁéi [ for example by means GE BE DK RS BEIOPha

benzyl oxycar bon enyl acety phenyl proopi onyl
[err]-am no- C[ ahat ]therétrmf-@eny imatagiak o thei fluxt gudde Iras hardly any influendgeon the eminent

het erocyclic 5- r _
phenyl - )(/:[ elrr] fﬁg{ °?alfelkagc anﬁl3 %:ral P&Esﬁ{ng]eﬁ{;é‘éﬂ n% bey besnoz%rgsr mgysélffo%eelfano
ring by C[err] p@heand & fiom dimgle] pfa[vﬂled Jttedt kloexy is ingb«m:l adhesion bemeeo et oft- or

a salt thereof. 2. A conmpound according to claim1 of the
formul a || maaa%lc material and the quartz

It is to be noted that, as compared with zirconia, the much softer quartz
can be subjected to a similar polishing treatment when the mechanochemical pblishing
process is optimized. Although the polishing process is more critical and accuracy of
size is difficult to achieve, quartz has the advantage that it can be etched easily and
relatively rapidly.

- An embodiment is characterized in that the recess in the main layer is
formed by means of etcﬁing. The etching operation is critical because the result of the
etching operation defines the non-magnetic gap which is characteristic of the read
portion. Reproducibility is the paramount requirement imposed on.the etching operation.
Therefore, sputter-etching and reactive ion etching and, to a lesser extent, plasma
etching and wet-chemical etching are preferred. _

An embodiment is characterized in that a spacer layer of a non-magnetic
electrically insulating material, on whiéh the layer of a magnetoresistive material is
provided, is formed on the main surface obtained by means of mechanochemical
polishing. This embodiment is particularly important .if use is made of electrically
conductmg soft-magneuc materials for forming the flux guide. In that case an insulating
spacer layer Is necessary in order to prevent electrical contact between the ﬂux guide
and the MR element. A drawback of a magnetic head having a spacer

layer between the MR element and the flux guide is, however, that due to the distance
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[err] 55 or a conpound of formula Il with a double bond present
‘between CG-3 and C-4 or between G4 and C5 of the pi peri di nyl
‘ring, in which the phosphono bearing chain Is attached at the 3-, 4-, or
5-position of the piperidinyl or tetrahydropyridinyl ring, and
wherein R and R err] independently represent shydrogen, Cferr]-Cerr]alkyl,
benzyl, (err]- d err]al kanoyl oxynet hyl or

Qerr]-derr]al kapes dxNIRtdlthert dh6 thet UlxeghiNcXad 8} el thidkness of the layer only a

C[ err]-Cerr]al kyI ¥c| ohexyl, ar cyc-
rtion of the magrietic flux originating during operatién from @pnggneirégording;

5297 (1964)] In 3 qu? 1ig!511¥|8%_ Hizolish ﬂlgqgﬁ etV é&s@c@@h%yfor I&?or&cﬂflérff('ﬁéhcysu _

heated at refluf® rs, too erature an
concentrated ; ﬁ%frésseoﬁalhmpbmoeahdtancma aayedcansbeaniakmjaaanhm ashpossiblet inee it

extracted with :eLq?(g m_of net g/l ene .ch] ori % anlbc fraa& 0 1S
Tashad with 25 MeKESSY hdiinagky B Y eSprRrl 4 siatrabe SO bf e o0t e
concentrat ed. Py{ainfd'uﬁa&d QHis liyackt Bybr By 08PEAEHIFRMboSANUhAE My vacistdnatie as

sol vent vyields
et hoxycar bony! - Siqkasss tAipR Sk BEHOA GAROIIPE fo thed AN ioRpls Bldemotee¥iribmpY ibe

acid ethyl ester,. win, for ekdAHRI0%2 Y with respect to the layer thicknesses of at least 0.6 zm
required in the known magnetic heads, without any risk of short-circuit of the MR
element. _
An embodiment is characterized in that an alloy from the group of alloys
formed by CoZrNb alloys, FeNbSi alloys, FeSiAl alloys and NiFe alloys is used as a
soft-magnetic material. These materials may be provided by means of known techniques
such as sputtering or vapour deposition.
An embodiment is characterized in that a ferrite is used as a soft-magnetic
material. A ferrite usually has such a high resistivity that the MR element can be
directly provided on the flux guide formed from such a material without resulting. in any
noticeable loss of sensitivity of the magnetic head. In other words, when ferrite is used,
in which MnZn ferrite and NiZn ferrite are preferred, the spacer layer may be omitted
in the method accordir{g to the invention and the layer of a magnetoresistive material
may thus be directly provided on the main surface for forming the MR element.
Consequently, a direct magnetic coupling between the MR element and the flux guide is
possible. Such a coupling results in a high efficiency of the magnetic head obtained.
Ferrites can be provided by means of known techniques such as sputtering, MO-CVD
or laser ablation. |
The magnetic head obtained by means of the method according to the
invention is provided with a head face for cooperation with a magnetic recording
medium, particularly a magnetic tape or disc, while the flux guide terminates in the
head face. In this connection a ferrite flux guide has the advantage that the ferrite
contributes to the corrosion resistance and the wear resistance of the head face.
" An embodiment is characterized in that an NiFe alloy is used as a
magnetoresistive material. The NiFe alloy can be provided by means of known
techniques such .as sputter-deposition or vapour deposition. The MR element formed
-
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A solution of 2.75 g of

1- et hoxycar bonyl - 3- (di et hyl phos- phononet hyl ) - 2, 5-di hydr opyrr ol e- 2- car boxyl i
c acid 10 ethyl ester in 35 m ethanol and 1.5 g 10% Pd/ C i s hydrogenat ed
at 300 kPa to yield cis and trans 1-ethoxycar-

bonyl - 3- (di et hyl phosphononet hyl ) pyrrol i di ne-Z carboxylic acid ethyl ester.
Exanple 24: 15 a) Asolution of 2.7 g of cis and trans

1- et hoxycar bonylfrogr NiFest bydvi eoHurR Vi | NQalrieAr : ;
boxylic acid ethyl. ester Ipi S %Heag?igg_ un(_JIe?@geﬁ}u@\%mt%&gﬂeﬁ?géo?ﬂ?egm%welatgiad
for 6 hours to Yiad|dgvige.(Rmebesslnrrquipotential strips having a sitisfactory “electrical conductivity:

nmet hyl ) pyrrol i di ne-2-: N | d hydr.ochl ori.de; . r ] B NVR err]O:
4.78, 4.40. 3.9 %gﬁgw@%wgegﬁeg U %.“63‘?“’%%“8!""12?”6’& éﬁhﬁ MR

b) Simlarly hyeemeysiThisafieasure is described in US 4,052,748 (herewith incorporated by

1- et hoxycar bonyl -p-é%tet hyl phosphononet hyl ) - 2, 5- di hydr opyr r ol e- 2- car boxyi c
20 aci d et hSAEEPEr af fords _

3- (phosphono- et hyl ) - 2, 5aQi dbIRRME 1Ot RrR1erRED X iat ﬂmqukéjlaﬂ&d{s%m&rﬂr&ﬁ
whi ch on . Ireatment with propylene oxide yields the free am no
acid, mp. 215[@Fenia( feHys respect zircabisaispesad§factory polish afoppert matealrinnict i ng

States: BE, CH, Los L . co.o A C ou f
Che. for mil a 1. ™S0REpiER pdfhingprocets, AmeRErk of riroonis it dbin R Rl
represent hydr oggran iGpentant adfantagp dd that acchroy vF sizbénaptimalybahievatied on

OS] 2o cano of R et s A o
substituted on quistPEQHz is not suchY gdolrgolisthtEppel Fhdtdrial O the mechanochemical
Clerr]-Cerr]cycloal kyl, A denotes Clerr]-{err]alkylene and Het represents

a 2-Rlerr]-pyr rgﬂhptaqlgmo,cesg_ap{[cgmp}teg vgth zirconia, whHg @rsybiarrastyracy of size should be
2-Rlerr]-1, 2,3,4:%@;&](1—.3?” y el : : . : : :
2-Rerr]-1,2,56-tetra ygra%b;%iqgﬁrﬁﬁeq%bﬁ[ letrcr Pgis%%sf?cé?rwlpfovéqﬁ %ntdelf castly
rahydr oqui nol | regdhable- Rl err] - per hydr oqui nol i nyl, _
2-Rierr]-carboxy-2, 3-di - by gdr QLAGRI Vs Riradeed ih il Hhe Vb0 it 36040,

treatment is performed with a colloidal suspension of SiO, particles in an alkali solution,

particularly a KOH or NaOH solution. A colloidal suspension of SiO, nano particles
may be used for this purpose, having, for example an average grain size of 30 nm and a
pH of approximatély 10 in a NaOH or KOH solution. _

It is to be noted that mechanochemical polishing is known per se from
IBM Technical Disclosure Bulletin, vol 27, no. 8,'.Tanua.ry 1985. This publication
describes mechanochemical polishing of a glass structure. It is also known per se to use
an agent commercially available under the trade name Syron for the mechanochemical
polishing process.

An embodiment is characterized in that the mechanochemical polishing
treatment is performed with a mechanochemical polishing agent comprising a colloidal
Si0, solution in which grains are present which have an'avérage particle size of less
than 1.0 micrometer and a hardness which is better than the hardness of SiO,. .With this
method according to the invention the main layer can be provided with a very smooth
mechanocb:g:mically polished surface. It has been found that a surface roughness R(rms)
of the polished surface smaller than | nm can be achieved. Measurements have shown
that the material structure of the mechanochemically polished surface is not damaged.

The above also applies to mechanochemical polishing of the substrate and the base
_ .
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40+ which may be additionally N-substituted by (err]-Cerr]al kyl,

phenyl -Clerr]-(ferr]alkyl, (err]-Cerr]al kanoyl, benzoyl, (err]-

‘([ err] al koxycar bonyl, benzyl oxycarbonyl, phenyl acetyl, 3-phenyl proplonyl or
[err]-amno-Clerr]-Cerr]al kyl, Csubstituted in t he heterocyclic 5-
or 8-ring by (Jerr]-Cferr]al kyl or phenyl -C[grr]-C[err]aI kyl and/or, if
present, in the benzo or cycl ohexano reng by Jerr]-Cerr]al kyl,
Cerr]-Cerr]al jg9e',-y, halo or trifluoromethyl or a salt thereof.

2. A conpound according to claiml1l of the fornula Il 45 [err] 55
or a conpound of fornul aTh¢ em’ct hffé:tdﬂtﬂ&lﬁob@ﬁﬂn@mmﬂ@ﬁchmmm@oﬁsﬁmam

or between C 4 pi pe

phosphono bearlfrgigq1 E:%é??‘ﬁn |Iglsa?ﬁ"§t°ﬂéaatatn iqln‘él"g- ¥h° glareSe%'\A@P#%Eg?’ A
pi peri di nyl partialés duet tb RBCEbRINE foftelYWhith @Hvelc?ﬁb@ pahﬁﬂeﬁldneﬂxoam aid

i ndependently represent hydrogen, (Jerr]-(err]alky benzyl ,

C4al kanoyl oxynePFRnigalygt k}heq:émq @IWh@xWWPméﬁ%&ﬁﬁW&? Eﬁrﬁ]ﬁ’f the

%y methyl by O @tfade (6 fdiRhddre @Y FeREXM) r@hoved Ginder mechanical pressure, o

| opentyl, Rler r] repres eﬁxmﬁmhdmw pmedbmmyptjmhmmmﬁd*ing)results are achieved at
Nl L AL SRRl B ] P SRS HRREM e arip oo o
Clerr]-( err] alwhdse aeerager pamqldﬂ sizericiess thell | lymReargeRfbeexample 100 nanometer. It

is also preferred that the concentration of the grains in the colloidal sblution is less than

1 g per litre. This solution is preferably alkaline and is, for example a KOH or NaOH

solution.

AL O, or zirconia is suitable as a material for the grains, but diamond is
preferred because the materials are to be polished. A colloidal SiQ, solution provided
with diamond grains having an average particle size of less than 1.0 gm is therefore
preferred as a polishing agent.

The invention also relates to 2-1 thin-film magnetic head obtained by means
of the method according to the invention and having a head face for cooperation with a
magnetic recording medium. The magnetic head according to the invention is
characterized in that the flux guide of a soft-magnetic material extends in the main layer
of a non-magnetic material. In this magnetic head the magnetoresistive element has a
very plane, accurately defined base, so that the magnetical stability of the
magnetoresistive element is ensured. Due to the applied method according to the
invention, corrosion-resistant and/or wear-resistant materials may be used for layers
terminating in the head face, so that a long lifetime of the head face, hence of the
complete magnetic head, is possible. _

A practical embodiment of the magnetic head according to the invention is
characterized in that a further flux guide of a softfmagnetic material spaced apart from
said flux guide extends in the main layer of a non-magnetic material, one of the flux
guides terminating in the head face and a spacing being bridged by the magnétoresistive
element lm;ted opposite the mechanochemically polished main layer.

The invention also relates to a thin-film magnetic head having a head face

and being obtainable by means of the method according to the invention, which
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sal't thereof. 3. A conpound of fornula Il accordi ng to claim?2
wherein R and R err] independently represent hydrogen, (Jerr]- 5
~ C4al kanoyl oxynethyl or Clerr]-{err]al kanoyl oxy-nmet hyl substituted on

oxynethyl by Clerr]-Clerr]alkyl, R err] represents car- boxy,
carbanoyl or Cerr]-(err]al koxycarbonyl, R egr] and R err] represent
hydrogen and Ais at the 4-position and represents

Cerr]-Cerr] al kagmestie head 1sach|ahatreﬁmziemthﬂ6ﬂ iwppdﬂds?pto&iﬂed omablticht benafrofayer of a
4. A conpound accordlqnq%gto claim?2 of the fornula

1]
wherein n repre8@KMas gxtends, whygh. rgmn;{agﬁ&lapat #em@ﬁgﬁ%gmzlcgommodatmg
represent hydrogeRx gidde'dfl- s@[‘terﬁz{g}léﬁ&\‘lhte ZYdide redbte from the su port the main
Clerr]-Cferr]al kanoyl oxynet h yl or (err errii al kanoy| oxyma?

sub; tituted on By§maadiye flby sdide at Jaidhide ucpmukgtinglaq[nemrs}lrfn@q)wgéﬁ/ By means of
car boxy, CLer 1) bSO ANEAG MR I 1 90 A s

phar maceut i cal | glemenePhabiain siafate, Oa‘/hxslﬁiscbbwmmmemvaﬂ‘rgmacmbdhemmmg;hma
functional grou onpound of fornula_ Il according to

Lo i 4 aheser whireat, raa s soasidersd [ beuRoItily Slee i Kee AR damaga 4 subbtraie,
represent hydr ogieferdly &lf&titd subftedid,] Gt dnaR@mudy Yrvided witkhn HiRcle et dy
represents hydrogen and the other of R 25 and R represents

Clerr]-derr] albeusedanzgpppodierr] - J err] al kanoyl oxymet hyl or
Cerr]-Cerr]-al kanoyl ox

Cerr]-Cerrjalkyl, R erﬁl&% E}er 8§1§g ?éﬂe&tgtog‘fihe Bvennon w:ﬂ)%r%bg})éht f?éfm and
Cerr]-Cerr]al dtm@amirxbmhnyéfemmt e the eﬂnbocﬁmeetseﬂesmbbydiemgmﬁpr or a
pharmaceutically acceptable salt thereof. 6. A conpound of
formula Il according to claim4 wherein n represents the integer 1, 2 or
3; Rand R represent hydrogen, R err] represents carboxyor
Cerr]-Cerr]al koxycar bonyl and Rl err] represents hydrogen; or a phar- 30
nmaceutical l'y acceptable Inzthe dravdngsof . 7. A conpound according to
claim6 being cis-4-phosgh % har -
maceuti cal |y acceptabl e Sa€W{Bﬁ%$§glo?2v&&? s{ebgbf‘g?ﬂi gtn?] ggglgﬁgetﬁo&)

cl ai m 6 bei ng ciceprding 30 gedspdntinnpr opyl ) - 2- p| peri di necar boxyl ic acid or a -
phar -

Fig. 16 shows a thin-film magnetic head according to the invention
manufactured by means of the first embodiment of the method according to the
invention, _

Figs. 17 to 28 show various steps of a second embodiment of the method
according to the invention, and |

Fig. 29 shows a thin-film magnetic head according to the invention
manufactured by means of the second embodiment of the method according to the

invention.

A first embodiment of the invention will be described with reference to
Figs. 1 to 16. This method starts from a plate-shaped substrate 1 of ferrite, an NiZn
ferrite in this embodiment, which is provided with two parallel substrate faces 3a and
3b by means of polishing. Polishing may be effected by means of known polishing
methods; ‘but the method described in European Patent Application no. 92201739.7 is" -
preferably used. An insulation layer 5a of zirconia is formed on one of the substrate

faces, in this embodiment the substrate face 3a, for example, by means of sputter-
-
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maceutically acceptable salt thereof. 35 9. A conpound according to
claim6 being cis-4-phosphononet hyl - 2- pi pe-ri di necarboxylic acid ethyl

ester or a pharmaceutically acceptable salt thereof. 10. A
conpound according to claim1 of the formula IV 40 [err] or a
per hydro derivative thereof, wherein R and Ry I ndependent |y represent
hydrogen, ([err]-(err]al kyl, benzyl, ben- zyl substituted on phenyl

by hal ogen, J ea ﬁGf'le)S(ﬁaSééLL%)iP Ofn S;d}% I2 PH} Mé‘”é){a er 7b of Pbu and an :ﬁjhfswe

Cerr]- C[err]al err err ano oxy-
substituted on la;oeyﬁepf\ 0 up s@pqsssu\]elx:{!@osiydl dwuhedayecﬁelbaahmls of, R[oepxa}nple

t box b
or PN d < O or SRR R ol e G Aot S e 3r AehnterSffrReRg o pfovidda B0
Clerr] - err] alneghs ofafor ex@ﬁxgrerslplﬂcﬁhhg 3h K joirdeliBerd 7a, 7b 7c. Thiendyk ﬁlsKﬁﬂs@W

benzoyl, err%ﬁlc;err ] 4al koxycar bonyl hen | acetyl, phenyl opl on
[err]-ani no- C[ &¢ 4 %F’Fﬂ)‘aﬂ?&#ﬁ‘y I“Slnﬁ[‘lélu’rfﬁ‘bh glgptomask SUP%‘&@?&“&’ tﬁﬁl

| ower al kyl, NG ; d o
Cerr]-Cerr] ahy?igﬁ%ﬁf@é&eﬁb@h%& ri!hﬁarreFrrr‘xrglj{cléedu T/malévg%gt% Ireﬁlg ‘Eé g{atﬁgaruendf
65 11. A emhpoling the dayed7agf Mn sl etdhed Memfaftemmeflmcxpmlsei photoresist is

17 removed by means of acetone and the layer 7b of Au is processed by means of sputter-

etching with an Mo pattern as a mask. The winding 7 is obtained by subsequent etching
of the Mo layer 7c.

An insulation layer 5b of zirconia is provided by means of, for example
sputtering on the layer 5a and the winding 7 on this layer. The layers 5a and 5b jointly
constitute a relatively thick main layer 5 of a non-magnetic material. The thickness of
the layer 5 is 1.1 um in this embodiment. An Mo layer 9 is provided, for example by
means of sputter-deposition on the main layer 5 provided on the substrate 1 which
functions as a support, whereafter Mo is removed in two areas 11a and 11b by means
of etching. Subsequently a sputter-etching treatment takes place, with the layer 9
functioning as a mask and two recesses 15a and 15b being formed in the main layer 5.
After sputter-etching the remaining parts of the layer 9 are removed, for example by
wet-chemical etching. A layer 17 of a soft-magnetic material is proVided on the main
layer 5 thus structured, and the recesses 15a and 15b are completely filled up for -
forming two flux guides 17a and 17b. In this embodiment the layer 17 is formed by
sputter-deposition of an FeNbSi alloy. By heating this material after sputtering in a
magnetic field, a layer is obtained which is magnetically soft and mechanically hard and
wear-resistant. Instead of an FeNDSi alloy, it is alternatively possible to use a CoZrNb
alloy, an FeSiAl alloy or an NiFe alloy. The main layer provided with the filled
recesses 15a and 15b is mechanochemically polished for forming a substantially
perfectly plane and smooth main surface 19, part of which is formed by the insulation
material of the main layer 5 and another part of which is formed by the soft-magnetic
material of the flux guides [7a and 17b.

Mechanochemical polishiné, which is also referred to in literature as
tribo-chemical polishing, is realised in this embodiment with a colloidal suspension of

Si0, particles in an alkali solution.

_—
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EP 0 203 891 Bl [err] or per hydroqui nol i ne
derivative thereof wherein n represents the integer 1, 2 or 3; Rand R

‘i ndependent |y represent hydrogen, ([err]-Clerr]al kyl, benzyl,
Jerr]-derr]al kanoyl oxymet hyl or C[err]- err]al kanoyl oxynet hyl
substituted on oxynethyl by (err]-Clgpr]alkyl, Rerr] represents
carboxy, (err]-(err]al koxycarbonyl or car bam)yl Rl err] represents

hydr ogen, d er r] - Chanin] Bhdeyl jk%rwﬂ allPERERMAg Bfa
benzoyl substituted by C[erlr $ eraryeszEy r@h err ercr g koxy,gg1raerlal

hal ogen or by ti§ providsdiogcghe mydefecﬂgssanqmaunfmetﬁmh;anwmarbcma@r@s@aied of

sai d conpound ng functi naI

conmpound of fo:&% tqu/ e{gg'lg{r)dé ﬁ'ﬁﬂ%‘%(?[“&l'ﬁ?pl efgéaHP ‘%81% &!?Pﬁ?f 2:{taho]etz

i nteger 1, 2 ormagnetBresistveRmaterial is plr@ﬁdidiiscﬁﬂﬂlehwéf Q@efor WwHieh pdrpdRpnesientos
carboxy or (e carponyl and Rl err] represents hydro

al k
phar - r@i}lﬂ'F qc%eﬂ%%f O %{BP@I@S‘I‘% Tf'ﬁ@i’éb?;a is SUbseque“ﬂY fS’“Ct}é{egchYpound

according to clgdaf} dfa ﬁ‘dtaﬁslsc mask and etchi form an MR element 23, A layer 25
ci s-4- phosphonorreth I-? 4- tetrahye"r(l)réfutlong Tl’iag 2- cafrrr-len 20 boxﬂcrrc gcorfénor

a pharmaceut i c&lerctfm&d:rceqnda@m matktialt farrexemple Au is provided dn ths MBnglemend 23,
according to Cl“ﬁr R lgiye(?fxs Etpr?cntrgé ‘59 n?ea}@ of a photoresist mask and etching to form

equipotential strips 25 of a barberpole structure and to form electrically conducting
strips 25b for electrically connecting the MR element to a measuring device (not
shown). Subsequently an insulation layer 27 of, for example zirconia is provided by
means of, for example sputter-deposition. Apertures 29 extending as far as the
conducting strips 25b are etched in this insulation layer in order to provide electrical
connections, whereafter a protective counterblock 31 of, for example BaTiO; or CaTiO,
is secured by means of, for example an adhesive. The layer 27 may be planed to a
desired thickness in advance, for example by mechanical polishing or Iépping. The unit
now obtained is provided with a head face 33 for cooperation with a magnetic recording
medium, particularly a magnetic tape by means of operations such as grinding and/or
lapping.

If the soft—rrragnetic material of the flux guides 17a and 17b in the thin-
film magnetic head according to the invention shown in Fig. 16 is replaced by a soft-
magnetic material which does not conduct electrically or has a poor electrical
conductance, particularly an MnZn ferrite, an NiZn ferrite or Fe,O; ferrite, the MR
element 23 may be directly provided on the main surface 19. Consequently, the
insulation layer 21 may be dispensed with and the MR element 23 may be in direct
magnetical contact with the flux guides 17a and 17b.

A second embodiment of the method according to-the invention will be
described with reference to Figs. 17 to 28. This method starts from a plate-shaped body
101, preferably of ferrite which is polished on both sides for forming two parallel body
faces 102a and 102b. An insulation layer 104a of quartz is provided by means of, for

- example PE CVD on one of the body faces, in this embodiment the face 102b. An
_ electrically conducting layer 106a of, for example mainly Au is provided on the layer

104a. This layer 106a is structured by means of known techhiques to form an inductive
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[err] 30 or a conpound of fornula VI with a double bond present between
C-3 and G4 of the pyrrolidinyl ring, wherein R and R independently
represent hydrogen, Cerr]-Cferr]al kyl, benzyl, benzyl substituted on
phenyl by hal ogen, Clerr]- Cerr]arkyl or (err]-Cerr]al koxy;
Clerr]-Cerr]al kanoyl oxynethyl or Clerr]-( gnir]al kanoyl oxy- net hyl :
substituted on oxynethyl by Cerr]- Cerr]al kyl or cycloal kyl, R err]
represents car t}pgﬁyducﬁgemmex@[oe mﬂaﬁ%mmb Dxltly @k asraegosiced for Il’ﬁ?ﬁ@ng af

N, Ndi-Clerr]- | car banoyl .err] .represents hydraog
Clerr]-derr] a“Rs}ppano@;[l@qu ]10@ @Fdr ?:hpgggt,qu),;ds 5 ethgy m the two thsu ation. layers °l04a and
Cerr]-ferr]al Y | |

[err]-am no-(C] ellreg?('-ﬁq&egﬁ]egt?&%ﬁéoa?vem@gb%r?ﬁ?&e&gp elgygbﬁ![ol ? gﬂﬁgg%%gnl? BHvieRE. The
Clerr]-d err] allkyeks tﬂ4aar194b Qfdet04f Jﬁ[’léy coratitute a base laydr A rroeapm%nem s

| kyl |t f
Cormil a vt abcdb bRy Adfier HUARTh e eisheor srupin s iRl SR s v
attached at 104 'phévided S thé bB@P 101 AlctidiAglada bhdd QRANGILIER mdsk fRtetialeRYer an
hydrogen or Clerr]- C[ler r]al | kanoyl oxynet hy err] represents car-
al

boxy, [ err] - CBeFYr k%w@am%ny!he&asecama%| o tl’{séﬂﬂx] 2 gheforesist isifirfte pr esent
hydrogen and A Eé‘cﬁft&?%{& strdchféd ba geﬁéﬂrai'lby{vﬁ&%a éé}r Corrgs @T’Pﬁfé%ﬁﬂéd i‘ﬁathéy

accept abl e salt oun Ing to claim1
bei ng 4- phosphdaysrméthby p}pansobﬂ efching B;rcfarrmogyl maskaSubBeqmenaypmaubase layer 104 is

anyone of ¢l ai SRR ERhE! Bhung SRR favert 10,3 & s RRRE M SpRERR 810 1°
therapeutic  After spue@t-shing Qfie idnRidingTpartsosf Boildayet 100dse. reéhﬁved by weBchefical

compound accordji pg to and ane , .10 and 14 [ in the
t her apeutic tréﬁgﬂ%ﬁng [gyeril{da o as*“l‘n‘lﬁ%ﬁ‘i’f“’df‘at&ﬂ?lnﬁ‘?r WleaCo%?b?b alloylig A

phar maceuti cal Fd?!Hé@%'ntthé)BaééQE%'i-'lﬁh Ml S tra SRy Rhite!pd Eﬁgtuqul@zni‘é c@ﬂﬁle%fly
clains 2 to 5, 7to 9, 3 and 17 1h adm xture or conjunction

with one or rmﬁBerhhr'ﬂmlémru d4s uyuss;qufmaf@mmgaa flixrguiding element 114.71he base

h tical
Claime e 6, 1 BYEHRG VRl S USRI RO LR et dREal)
phar maceuti cal bqhshed byah'leens:@frz catloddal suspensmn of SO, @ammlepaxumd((m ar MadH n any

one of clains an. ant agoni t he N—rreth D-aspartate ( A
sensitive exci f‘ﬁ‘ft ﬁbg‘ﬁE‘PB‘? 8 %f 5?"“‘“ an average CIC Vs °gilesétﬂ@8r4“p%%
claimed in anYa&ﬂﬁdaf foe lcedatifg 3 pldde basd ﬁ{rfawmmwhaietft&erda{ sctatches. The
phar maceuti cal conpo-, sition.

concentration of diamond particles in said solution is less than 1 g per litre. The
assembly thus formed from the body 101, the base layer 104 and the inductive
transducing element 106 is used as a support for a main layer 105 of a non-magnetic
material. '

Flux guides 117a and 117b are provided in the main-.layer 105 in a
manner analogous to that described with reference to the first embodiment of the
method according to the invention. In this method a main surface 119 is also formed by
means of mechanochemical polishing, whereafter an MR element 123 is provided.

A thin-film magnetic head manufactured by means of the second
embodiment of the method accérding to the invention is shown in Fig. 29. The
magnetic head has a head face 1'18 and comprisés a body 101 serving as a base on
which a non-maanetlc base layer 104 is provided. The base layer 104 accommodates a
winding 106 servmg as an inductive transducing element and a flux-guiding element 114
of a soft-magnetic material terminating in the head face L18. A non-magnetic main layer

105 accommodating a rear flux guide 117a and a front flux guide 1 17b terminating in
- _ .
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55 ° 23. Use of a compound clainmed in anyone of clains 1 to 16 for the

manuf act ure of pharnmaceutical conpo- sition for treatnent of diseases
responsi ve to bl ockade of the N-nethyl-D-aspartate (NVDA) sensitive
excitatory am no acid receptor. 24. Process for the

manuf acture of a conmpound of fornmula as claijged in claiml, or of a salt

t hereof, which consists in a) reducing a conpound

of the fornul athd head face [18ris Jprovided on 2 mestanechemigally pdlisted fbasarsirtacd/Il 1 6.bBdthg

otherwi se identjcal.fto a co nd. of formula.l bu avi.ng, one or. re 10
Sount o bonde miiss Syide 2%, RENES VB §totk Phetrn matetiL it ey 31 Vil igr:
and/or W thin Aayilieal if ) i log RS aahdcBRYdcBERIcRy | ower
al kanyl i dene V\ﬁag t he éogglgi@gﬁy?ralpgagﬁeega&no kll.emﬁet er?ocycl i C rilr?g y or

b) condensi ng aoﬁﬁnﬁ)msmﬁcc Hé9 foorwhi¢ha- With la thinigsuljtion layer being mogi:tiqmeqbt
o o gl 25 Ml A, LERARER 0 AN " B B
acid noiety, hawougemivekdf 1 fipsgtutede extendsronthe MR element.
It is to be noted that the invention is of course not limited to the
embodiments shown. For example, within the scope of the invention it is possible to
structure the soft-magnetic layer 114a by means of etching so as to form the flux-

guiding element 114,
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20 [err] 25 wherein R' represents |ower alkyl and R'' represents—
hal ogen or | ower al koxy and, if required, converting the re LNg
phosphoni ¢ acid derivative to the phosphonic acid or ot hm‘“‘mm“mgﬂﬁm“ve
t her eof ; or c) converting to Rlerr] a substitue *

Rlerr] at position 2 of the heterocyclic ripg in a conpourd Sthérw se

| dentical to a conpound of the invention ; and carrying out the said

processes whi | ELAIMSnecessary, tenpor- .. arily protecting any
Interfering reactive group(s) In these processes, and then |iberating the
resulting com 30 pound of the Invention; and, if desired, converting
a resulting conpound of the Invention Into another “conpound of the
I nvention, and/or, if desired, converting a resulting free conpound into a
salt or a resulting salt Into the free compound or Into anot her
salt; and/or separating a mxture of isomers or racenates obt ai ned

Into the single isoners or racemates; and/or, if desired, resolving a
racemat e obtai hed into whmethod of manufapiutiaghk thintfilposiegnetidhead compiisirigns f or -

the Contracting State. AT 1. Ac ound of, the fornmula.1l, 40
[err] 45 mgrg’PWeﬁrﬁsﬁﬁﬁlvﬁelqmﬁ%ﬁ%ﬁelFﬂsF §ng g{?é&‘gﬁ’t Wh‘;‘?ér”bﬁ%‘?‘ﬁr starts from a
Cerr]-Jerr] a&uEydm, deRekrized SNEY 2 HARShadUdOn@PmR Imdtridlad formed on tEEN,

Cerr]-Cerr]alkyl or (Jerr]-Clerr]al koxy, Cferr]-(err]al kanoyl oxynet hyl
or Cerr]-( erﬁlpmrkaw@% dygist prgyided, irhiat igeassl by memeying mhajerial from pyide remote

Glorr]-clorr ] Ay Ineehy g Fckls thir B Rgtiluy, ANGERTHAR 5 sof mognetic matera
2-Rlerr]-2,5- for forminghthe rfbpxyguids, wheredftéy the mjaid Jayes pvided rvetly the diiled iretiessyis,
Fahydr oqui hol | TR HlY Ehbeg e RtTBls g ourfed & widh oSEdubadd laye
2- Rl err] - car boofys Maghetbresiitive onaicHall ¥4 provided Rirefotthingahid g Rdtordsikisle dermenp.
2. A method as claimed in Claim 1, characterized in that a plate-shaped
substrate is used as a support which is provided with two parallel substrate faces by
means of mechanical and/or mechanochemical polishing, whereafter the main layer is
formed on one of said faces.
3. A method as claimed in Claim 1 or 2, characterized in that the support is
formed from a Soft-magnetic material, particularly a ferrite.
4. A method as claimed in Claim 1, characterized in that the support is
formed from an assembly which is built up from a base, a base layer of a non-magnetic
material provided on the base, with an inductive transducing element and a flux-guiding
element being present in th% base layer, whereafter the assembly is mechanochemically
polished to form a base surface for providing the main layer.
5. A method as claimed in Claim 4, characterized in that a plate-shaped body
is used as a base, which body is provided with two parallel body faces by means of
‘mechanical and/or mechanochemical polishing, whereafter the base layer is formed on
one of said faces.
6. A method as claimed in Claim 4 or 5, characterized in that the base is
formed from a soft-magnetic material, particularly a ferrite.
7. A metho& as claimed in Claim 1, 2, 3, 4, 5 or 6, characterized in that the
main layer is formed from zirconia. 8. A method as claimed in

Claim 1, 2, 3, 4, 5, or 6, characterized in that the main layer is formed from quartz.
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50 whi ch may be additionally N-substituted by (Jerr]-(err akI
phenyl -Clerr]-(ferr]alkyl, Cerr]-err]al kanoyl, benzo Hﬁ"n”m”l
([ err] al koxycarbonyl, benzyl oxycarbonyl, phenyl acetyl l"’ or

[err]-am no-CJerr]-C4al kyl, Csubstituted in t he heterocybll 5-
6-ring by (Jerr]-Cerr]al kyl or phenyI-C[erl|6]-C[err]aI kyl and/or, if
present, in the benzo or cycl ohexano ring by Cerr]- C[err]al kyl ,

Jerr]-derr]d-koxy, hafdneshod as ¢lrigsd dmannygng ofthe precedio | Glainse chasacteriaed dm
consists in - et the re[c@s f?ﬂ’ﬁkﬂ%ﬁeﬁ?%%@ﬁyﬁﬁe&?%ﬁﬁ Wl a VIl 55

EP 0 203 891 ound 8f formula VII being
ot herw se identlical to & mahubasndaintedfioanpbre of thetpréveding Claims, charaaerzed in
doubl-e bonds. pyesent |n the_five-orsix- qucmered h teroc clic ri

oy
and/ or wi t hi n tat a,§8acer, 13ygp Of & dQpunagnetic cally insy a'la?‘k ;ﬁgladpr
| ower al kanyl 'd#%ﬂﬁ?;gﬂbfoPesIsH@e ﬂﬁkél?lla!als B‘Qd&f txf‘?d?ﬁlgd R tﬁé‘ﬁaﬂﬁi&fa@&ﬁ&ﬁn@d byng ;

condensing a ound of the formul a [ er
[err] wher ei ringaas O%mchﬂﬂmﬂm@ld@ﬁm@d for formula I and X represents

eactive, eotenl o0 Ok et e Wi 1, Mo RO SR B
group of alloys formed by CoZrNb alloys, FeNbSi alloys, FeSiAl alloys and NiFe
alloys is used as a soft-magnetic material.

12, A method as claimed in any one of Claims 1 to 10, characterized in that a
ferrite is used as a soft-magnetic material.

13. A method as claimed in any one of the preceding Claims, characterized in
that an NiFe alloy is used a magnetoresistive material. '

14. A method as claimed in Claim 4, 5 or 6, characterized in that the base
layer is formed from zirconia.

15. A method as claimed in Claim 4, 5 or 6, characterized in that the base
layer is formed from quartz. .

16. A method as claimed in Claim 4, 5, 6, 14 or 15, characterized in that an
aperture in the-base layer is provided by means of etching, which aperture is
subsequently filled up with a soft-magnetic material for forming the flux-guiding
element. .

17. A method as claimed in any one of the preceding Claims, characterized in
that the mechanochemical polishing treatment is performed with a colloidal suspension
of SiO, particles in an alkali solution. _

18. A method as claimed in any one of Claims 1 to 16, characterized in that
the mechanochemical polishing treatment is performed with a mechanochemical
polishing agent comprising a colloidal SiO, solution in which grains are present.

19. A method as claimed in Cla.im. 18, characterized in that an alkaline
solution is used as an SiO, solution.

20. | A method as claimed in Claxm 18 or 19, characterized in that grains are
used which have an average particle size of less than 1.0 micrometer and a hardness

which is better than the hardness of SiO,.
21. A method as claimed in Claim 18, 19 or 20, characterized in that diamond
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[err] wherein R' represents |ower alkyl —and—R-——+represents

nts
hal ogen or |ower alkoxy and, if required, converting t he
resul ting phosphonic acid derivative to the phosphonic immlﬂ"y!wﬂmﬂmrr
derivative thereof; or 25 c) converting to R el ¢ o
other than Rlerr] at position 2 of the hetl@rocyclic ring in a compound”

ot herw se . i dentical to a conmpound of the invention ; and
carryi ng out §Hias agiehr ocesses while, .if .necessary, tenpor-

arily protectjsng any | AUELAG i0aiRAGh IBOTL 2D driail BRERIRIREEP BEPa . AN
then liberating the resulting com pound’ of thé i1nvention;
and, i f desi rgrain conceutrationngf lassrteaul tgi peg licerip asmddinahe colvidahselotioron i nt o

anot her onpoynd of the inventipon, and/or, if desired .
converting a Pesul ti ng‘gftﬁgéfﬂ@o‘m%lﬁ%@@”%‘gﬁf n};gnsaoritggme{qaﬁgas.c?mme%gx
sal t into thenlioRe of GiERREdREING Clhitistand HAViAB a KedH faceAfdd cOdpefibA Al 19 a

m xture of Isonmers or racenmates o obtained into the single

i soners or r JekgReticrecordingomedium chagastsrized in thas dlevilirggeide abe seft-magnatisi ned
into the . opt.jcal . | .podes. . . 2. Process
according to r%z}t%rlmflneite?dc?rlgttheg%r?ﬁﬁig%%c%réono?la%neggrrrnpact)%nndd of the forrmula I
35 [ err]24. A thindilmamagnepio head asfcldimednid £1diin 28, tcharactemaeld|ie thaoad

present between C-3 and, C-4 or. between C-4 and C-5 of the. 4

D bor 1 di ny | | ERRET 5 EHecH % S BRATEDR G b SEr s i, s e fideientendone
3-, 4-, or Sip@fihiifnayet of AQoRinighetl Miterial, one of the fix Fiddsabntfiningin dieny!
ring, and wherein R and R | ndependeni I)é represent hydro

d err] - er r &adfare anbs spacingdeing hridged oy

en, )
the magnetoresxgtive e?ement located opposite
the mechanochemically polished main layer.

25. A thin-film magnetic head having .a head face and being obtainable by
means of the method as claimed in any one of Claims 1 to 22, characterized in that a
support is provided on which a main layer of a non-magnetic material extends, which
main layer has at least one recess accomrﬁodating a flux guide of a soft-magnetic
material at a side remote from the sﬁpport, .the main layer and the flux guide at said
side constituting a main surface obtained by means of mechanochemical polishing,

which main surface is provided with a magnetoresistive element.

\
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d err] al kanoyl oxynmet hyl or C[err]-Cerr]al kanoyl oxynet hyl substituted on
oxynethyl by Cerr]-Cerr]al kyl, cycl ohexyl or cyc- | opent yl ,

Rl err] represents carboxy, carbanoyl, N nono- or

N, N-di -C[err]-C[err]al kyl carbanmoyl or C[err]-C err]al koxycar bonyl

Rlerr] and Rlerr] represent hydrogen or Clegg]l-Clerr]al kyl and A represents

Cerr]-Cerr]alkylena ; or of a pharmaceutically accept- 50 able salt
t her eof . .3. Process according to claim1l for the manufacture
of a conpound &E%a I.I according to claim2 whe- tein R and
R i ndependent Il\jletm@pwfesmnfachymgcgmm-ﬁmp enagihetic] head,| aidkmagnetic hsavkotiginabie by
Cerr]- C[err]al kano oX meBP% substi - tuted on oxynet hyl by
Cerr]-Cerr] aI Ff[a'gr/ presents carboxy, carbanmoyl or

Jerr]-Cerr]al koxycar bonyl Rlerr] and R err] r epr esent
hydrogen and A is at the 4-position and represents Cerr]-Cerr]al kyl ene ;
or of a pharmaceutically accept- abl e salt thereof.

4. Process according towgtm&flm&ﬂh&mg’@ﬂﬁﬁ fifth tdgnetic Real AR Rifa?t 14Ger

formula 111
EP 0 203 891 B{5) of a non-m4gmetid material is formed on a support, which layer is recessed by

removing material from a side remote from the support, said recess being subsequently
filled up with a soft-magnetic material for forming a flux guide (17a, 17b), whereafter
the main layer provided with the filled recess is mechanochemically polished for |
forming a main surface (19) at which subsequently a layer of a magnetofesistive

material is provided for forming a magnetoresistive element (23).

(Fig. 16)
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10 wherein n represents the integer 1, 2 or 3; Rend R independently
represent hydrogen, Cerr]-Cerr]al kyl, benzyi,

Clerr]-Clerr]al kanoyl oxynmethyl orCferr]-C err]al kanoyl oxynet hyl substituted
on oxynethyl by Cerr]-Cerr]alkyl, R err] represents car-

boxy, Cerr]-(err]al koxycarbonyl or carbanoyl and R2 represents hydrogen
Clerr]-Cperr[alkyl, (err]-Cerr]al kangyl or benzoyl; or of a
pharmaceutically acceptable salt thereof 5. Process
according to claim1l far the nanufacture of a conpound of formula II

e |nteger1 2 or 3; R

and R both represent hydrogen or C[err] G[err]at,anoyl rret hyI ; or one
of R and R representg=hy&Bge = ealicacilcre] By sents
Cerr]-Jerr]al kyl, benzyT: Ti=Crerriatkaio xy- met hyl or
Cerr]-Cerr]al kanoyl QX rreth I substrtut ed on oxyrret hyI

Cerr]-Cerr]al kyl, =% o0)/e8¢€ 2P Z err]al
koxy- car bonyl and R2 Vet esep s’ s dL0eex v B/ 9of 78 p drn‘aceutrcally
acceptabl e salt theredf. - 6—Protegs—according to claim1
forthe manuf acture of (& Compunmetof— TataT-—gs coigdrngto cl aim 4 whe-
20 rein n represents the mt.erger 2 QT 3 represent hydrogen,
Rlerr] represents ca Xy_QI QLQrIJ___@Le_LQa&xy'.' car bonyl and
Rlerr] represents hydEsgén <. ar.6f .5 . phar ;

ig ae sal t

t her eof . 7. Process accordrng t

manuf act ure of ci s-4- phosphononet hyl - 2- pi |d|necarboxylrc aci d

or of a pharnaceutically accept t Her eof . 8.
Process according to claim1 f ufacture of

ci s-4-(3- phosphonopr opyl)-2-pi pert ar ecar boxytt qf-ﬁa 25 acid or of a
pharmaceutical ly acce{iﬂfa‘ti‘r“t,r Sa o hereof— ~ 9. Process
I

according to claim1\fui-the: manuf actut’e of ........... 1
ci s- 4- phosphononet hy Eact F,G 3 thyI ester
or of a pharnmaceutically accept HOT 6 sal T [ner ot

Process according to claim1l for the manufacture of a conpound of the
formula IV 30 [ errt

Thrs Sheet Has Been Repl

W AC FIG.5
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or a perhydro derivative thereof, wherei.n R and R independently represent
hydrogen, Clerr]-Cerr]al kyl, benzyl, ben- 40 zyl substituted on
phenyl by hal ogen, Clerr]-Cerr]alkyl or Clerr]-{err]al koxy;
Jerr]-derr]al kanoyl oxymethyl or C[err]-C[err]al kanoyl oxy- _

met hyl substituted on oxynethyl by C(err]-Cerr]al kyl or cycloal kyl, R err]
represents carboxy, C[err]-C[err]aIkogzcarbonyl, - car banmoyl or
N-nono- or N,N-di-Cerr]-Clerr]al kyl catbamyl, R err] represents hydrogen,
Cerr]-Cerr]alkyl, aryl-CJerr]-Clerr]alkyl, Cerr]-

([ err]al kanoyl, benzoyl, Cfrr]- CefT alkoxyﬁ?rbonyl, phenyl acet yl ,

. 3-phenyl propi onyl or [err]- ] d erg] al kanoyl, R err] rep-
resents hydrogen, | owe h n or trifluoronmethyl and
A represents (Jerr]-d ¢ 9a pharmaceutical ly
acceptabl e salt thereg ocdss according to claiml1

- for the manufacture off a conpound of the fornula [err]
or- a perhydroqui noling derivative thereof wherein{n represents the integer
1, 2 or 3; Rand R i 9
21

FIG.6

15q | | 15b

L

FIG.7

FIG.8
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EP 0 203 891 Bl represent hydrogen, (Jerr]-err]alkyl,
benzyl, (err]-(err]al kanoyl oxynet hyl- or (err]-{ err]al kanoyl oxynet hyl

substituted on oxynethyl by Cerr]-Cerr]alkyl, Rerr]
represents carboxy, C[err] d err] al koxycarbonyl or carbanoyl, R err]
represents hydrogen, Clerr]-Cerr]al kyl,

Cerr]-Cerr]al kanoyl, benzoyl or benZpyl substituted by
Cerr]-Clerr]alkyl, by C(Jerr]-Cerr]alkoxy, by halogen or oy trif-

| uoronmethyl ; or of a pharmaceutically acceptable salt thereof. 5
12. ‘Process according to claim1 for the manuf Hture of a conpound of
formula V according to cI ar m 11 ererer nn represents t he

integer 1, 2 or 3; R
or derr]-derr]ldn=

presents carboxy
esents hydr ogen ;

or of a pharnaceutrc. 13.
Process according to\cla

ci s- 4- phosphononet hyl 5 Aahydr g

qgui nol i ne- 2- car boxyl ifc acid or Z(@ais eal Ty acZeptabIe sal t

t her eof . 10 ¢ i qr1l for the

manuf acture of a co nound of the fornula VI ; or
a conmpound of formul g-V--wth.-a-do ) nd C 4 of
the pyrrolidinyl ring,. . Were. -LndepeE'2§ represent
hydr ogen, C[err]-C[er ek — uted o enyl

hal ogen, Cerr]- - Cdalkyl or Cerr]- C[err]alkoxy ;
Cerr]-derr]al kanoyl oxynmet hyl or Clerr]- £1err1§1kanoyloxy nmet hyl
substituted on oxynmethyl by Clerr]- C err]al kyl or

cycloal kyl, R err] renr esents carhoxy (‘.T,J\r r]- a]' err]al koxycar bonyl ,

car banoyl or N-nono- e NmﬁEngﬁ“Q(r -u err] al kyl car banoyl ,

ﬁterr]alkanoyl
ylacetyl

?:noy , Rlerr] represents

Rlerr] represen ﬂ Ay c
benzoyl, C[err]Héfer
3- phenyl propl onyl or}[er err]

hydrogen, ([err]-(e r]az, 5 aryl - ] Agrr]-Cerr]alkyl and A
represents (err]-( grr] aFRsHef gr—of\a “Pirareaceu ?Ily acceptabl e salt
t her eof . ” g to glalm1 for the

manuf acture of a conpound of for "cordrng to jet-&iml4

wherei n the phosphonq_hear] __..“_.,.,1:1“?.3';e 3- or 4-position, R

and R err] independe tly rebresent el h ageh
Cerr]- C[err]al kanoylox r:reth.t '-_'.R[err] re*resents carboxy, FIG 10

17b

FIG. 11
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représent hydrogen and A represents C[e-rr] -Clerr]al kylene ;

phar maceutical ly acceptable salt thereof. 30 16rn;PE08ESS

according to claim1 for the manufacture of o érpee?ﬁaSBee" Replacec
4- phosphono- net hyl pyrrol i di ne-2-carboxylic acid , - omwluu’”ﬂl”
pharmaceutically acceptable salt thereof. 17! _

t he manufacture of pharnaceutical conpgsition wherein a conpound obtai nabl e

accordi ng to any one of clfainms 1 to 16 is adm xed to one or
nore pharnmaceutically acceptable carriers. 35 -
Anspr[err]che Patenﬂanspr[err]ch' flerr]r BEEL, CM DE, FR GB,
T, LI, LU N.L, SE 40 1. Verbindu der fornel | [err]

45 WO IrH eHAG : ‘ ngi g VWasserstoff,

substituiert ist durch
Hal o- 17q {j -C[ err]-Al koxy,
Cerr]-Cerr]-AKk : R ; a{hoyl oxynet hyl , das
am Oxyne- : y grch Cerr]-Cerr]-A kyl oder

Cerr]-Cerr]-Alky

Clerr]-Cferr]-Cycl ; | '8 Hd effr] - Al kyl en bezei chnet
und Het P : = A -
2-Rlerr]-2,5-D hydropyrroly Tef ra;ﬁydropyri di nyl -,

2 R err]-Piperidinyl-,

2-Rl err]-Tetrahydrpehi-pek —2-Rlerr]-Perhydr ochi nolinyl -,
2- Rl err] - Car boxy- 2}.-3=d} fy: R RPN s 1o BV 5 derFlG 1 2
2- Rl err] - Per hydr oi \Gagl-yl - Grug R0 il g.zusf err] tizINER

Cerr]-Cerr]-Al koxycarbonyl, E?nzyl oxycar bonyl, Phenyl acetyl, 3-Phe-
nyl propi onyl oder [err]-Am no-&err]-Cerr]-alkyl, Csubstitulert im
het er ocycl i schen 5 '

oder 6-
VR

AN

Al koxy, Hal o oder {Tri
Ver bi ndung n??h Afsprt:
a

N s \\\ errl-gerr]-Alkyl oder
Phenyl -G err] - e, '\\\ Nk \‘\“r:‘i\‘\i\.‘*sw«\w:; engsi m Benzo- oder

' or i AN Nnnnt \\\&\\\‘\\\\_\\\ 29

Cycl ohexanori ng \‘\\s\\m\q\\\\\\\g\\\ C ] 55

pr

~17b

17a
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22 ,
Bl . [err] oder ei ne Verbi ndung der f or HE§
Doppel bi ndung zwi schen C-3 und C-4 oderzwi schen G4 und C5

Pi peridinylringes, worin die Phosphono-tragende Kette an der

i

5-Position des Piperidinyl- oder Tet r ahydr opyri di nyl ri nges
gebunden ist, und worin R und R una@[err] ngi g Wasserstoff,
Clerr]-Clerr]-A kyl, Benzyl, Cerr]- d err] - Al kanoyl oxynet hyl

oder (Jerr]-Cerr]-A kanoyl oxynet hyl, das am Oxynet hyl substitulert ist
durch Cferr]-Cerr]-A kyl, Cycl ohexyl oder Cycl opentyl,
darstellen, R err] Carboxy, Carfb yl, N-Mono- od
N,NND -Clerr]-C[err]-al kylcarb n7

Cerr]-Cerr]-A Rl err] Wasserstoff oder
Cerr]-Cerr]-A Kyl darstellen und Afr Cferr]-Cllerr]-A kylen 16 steht ;

A \ R
Ver bi ndung derf or 3 N\\\\\\\\\\\\\\\‘\\
Wasser st o?f , Jergl-Clerr]-2 \;uu\\&X\\\\\\\\\\\\\“
Oxymethyl durch (ferr]-Clerrl-Alkyl substituierte

3.
n@sh' unabh[ err]ngig
met hyl oder am

C[er_r]-C[errb err boxy,
Car banoyl ool f : I 'Y Rlerr] und R err]
Wasserstoff darstell und

derr]-qerr]-A ‘ gREpl & & mazfeut i sch annehnbares Sal z
davon. 20 e e . : 5 _

5

' FIG.15

— 31
29

)/

: \\Y‘A\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\\x\‘

21
17a

| Flmé.,...._.
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[er},] 30 worin n die ganze Zahl 1, 2 oder 3 darstellt R un

unabh[err] ngi g Wasserstoff, Cerr]-(er ]-AI kyl, Benz laced
Al kanoyl oxyret hyl oder am Oxymnet hyl durch C[err] C[err] ’", m, ”[

substituiertes CJerr]-Cerr]-Al kanoyl oxymet hyl darstell en
Rl err] Carboxy, C[err]-Clerr] Al koxycarbonyl oder Carbarmyl darste

Rlerr] Wasserstoff, Clerr]-Cerr]-Algl, (err]-Clerr]-A kanoyl

oder Benzoyl darstellt; oder ein pharfrazeuti sch annehnbares Sal z bzsagter
Ver bi ndung, di e eine sal z- _bildznde funktionelle G uppe hat

35 5. Ver "r'ndUng ek Fdrﬁel PR nanh nspruch 4, worin n die ganze
Zahl 1, 2 oder J3. 1st Ruhd R bef de- V\&s S ff er
Clerr]-Clerr]-£4 a,hqﬁ WETW s-r-rtd —Gd grnkﬂé von R (:F$ﬁ J\/?gserstoff
ist und das anders—vom R T Cerr]-Cerr] Benzyl ,
Cerr]-Cerr]-Al kanoyl oxynet hyl oder am Oxynet hyl durch C[err]-Clerr]-Al kyl

substituiertes Clerr]- C err]-Al kanoyl orynethyl ist, R err]

Car boxy oder e} arstellt und Rl err] Wasser st of f
ist; oder ein res Sal z davon. .40
6. VErblndung 2 in n die ganzeZahl 1, 2
oder 3 ist; Rund R V\asszrstoff : ;bﬁ‘é R err] Carboxy oder
Cerr]- C[err] Aka;xycarbonyI +St-ne R et 1N V\aeztgerstoff darstel I t; oder ein

phar mazeuti sch oy a,nnehncbares Sfa davon.

Ver bi ndung nackARSEERES st e e (0 |Q1
Ci s- 4- Phosphondaethit=—2=ptpert+dirtatboris 'I’]L”’)f oder ei'n zeu-

ti sch annehnbares Sal z davon i st. 45 Ver bi ndung nach Anspruch
6, die cis-4-(3-Phosphonopropyl)-2-piperidincar bons[err]ure odor ein
phar ma- zeutisch annehnbares Sal z davon i st. 9.

Ver bi ndung nach Anspruch
ci s- 4- Phosphononet hyl -
phar mazeut i sch @ahne
nach Anspruch 1.r,r}f

:.rbéﬂg[err]ure et hyl ester oder ein
St 104q 10. Ver bi ndung

" FG.A9

dpr For m=|

——104
—104a

o FIG.20
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23 _ EP 0 203 891 Bt
oder ein Perhydro-Derivat davon, worin R und R err] unabh[Tafs'ShegtHhs Been Re
Wasserstoff, Cerr]-Clerr]-A kyl, Benzyl, am Phenyl du
Cerr]-Cerr]-A kyl oder (Jerr]-Clerr]-Al koxy substitui ertesuwliﬁnmmu
Cerr]-Cerr]-A kanoyl oxynet hyl eder am Oxy- met hyl du
Cerr]-Cerr]-A kyl oder Cycl oakyl supstituiertes

Clerr]-Cerr]-Al kanoyl oxynet hyl darstellen, R err] Carboxy, Cerr]-
Clerr]-Al koxycar bonyl, Carh oder M Mono- oder :

N,ND -Clerr]-Clerr]-al kyf carba ist, Rlerr] Wasserstoff, 5
Cerr]-Cerr]-A kyl, Clerr]-alkyl, Cerr]-(err]-Al kanoyl,
Benzoyl, Cerr]-C ¢ \ ‘

nyl oder [err]-Am o-C[err]-C[err]- ist, Rlerr] Wasserstoff,
ni ederes Al kyl, ni¢ Hal ogen  oder gifluor- met hyl i st
und A flerr]r (ery]-Cerr]-Al kylen steht c;lg ei n pharmazeuti sch

CMIBQ nach Anspruch 10 mt der
| — 104b
T L ./C,%FKMQ

fornmel V 10

110

104
106

Y FIG.23

1o

104
106

! FIG.24

This is the replacement sheet

Date: 23 DE[; 1905

placed



[€rr] 15 oder ein Perhydrochinolin-Derivat davon,

Zahl 1, 2 oder 3 ist; Rund R unabh[err]ngig Was- SerEﬁréJéof,eetHa B
Cerr]-Cerr]-A'kyl, Benzyl, Cerr]-err]-Al kanoyl oxymet hyl S€n Replaced
Oxynet hyl durch Clerr]-Cerr]-A kyl substituiertes CJerr]- ﬂm H][’rm
Clerr]- Al kanoyl oxymet hyl ist, R err] .Carboxy, Cerr]- C[err]

oder Carbanoyl ist, R err] Wasserstof®, Cerr]-Cerr]-Al kyl,
Cerr]-Cerr]-A kanoyl, Benzoyl oder. durch Clerr]-Cerr]-A kyI,
Clerr]-Cferr]-Al koxy, Halogen oder Trifluormethyl substituiertes Ben-

zoyl ist; oder ein pharnmazeutisch annehnbares Sal z di eser verbindung, die
ei ne sal zbi | dende funktionelle G uppe hat. 12. Ver bi ndung
der fornmel V nach Anspr 11, worin n die gan Zahl 1, 2 oder 3
darstellt; Rund R 25 |Wysserstoffdarstellen |{R err] Carboxy
oderClerr]-Cerr]-Al koxycdgrbonyl ist und Rerr fgerstoff darstel't ; oder
ei n phar- mazeut i s¢h {annehnbares Sal z day 13. Ver bi ndung
nach Anspruch 12, die 104

ci s-4- Phosphononet hyl - 1,12,|3, 4-t ¢t r ahydy ochi nol | dcsar bons[err]ure
oder ein pharmazeutisch/fan € STl 14.
Ver bi ndung nach Anspruch I- [err] 35 oder eine

ver bi ndung der fornel zwi schen C-3 und C-4 des

D
Pynol i di nyl ri nges, wori p-ooscmRouns- R unabhenge-fQlerr]r of f,
Cerr]-Cerr]-A kyl, Benzy{::- amPhenyl_durch Jatjogen, F@?S] Al kyl
oder (Jerr]-Clerr]- : rtes Benzyl

Cerr]-derr]-A kanoyl oxynet hyl oder am Oxynet hyl durch Cerr]-Cerr]-A kyl
oder Cycloal kyl 40 substituiertes (Jerr]-(err]-Al kanoyl oxynethyl ist,
Rlerr] Carboxy, C[err]-(err] A koxycarbonyl, Carbanoyl oder N-Mno- oder
N,ND -Clerr]-Clerr]-al kg=gar banoyl ist, R errggWasserstoff,
Clerr]-Cerr]-Akyl, C eggEl-Jerr]-Akanoyl, Befgoyl,
Cerr]-derr]-Al koxycar igi¥ Phenyl acet@{, 3- Phenyl propl onyl oder
[err]-Amino-Cerr]-C erg 5 asserstof f
Cerr]-Cerr]-A kyl oder ) al kyl ist und A
Clerr]-Cerr]-Akylen dag glavon. 15.

Ver bi ndung der fornmel VE

G uppe an der 3- oder

di e Phosphono-tragende

114a
104
106

0 FIG.26

114

106
104

o FIG.27

This is the replacement sheet

2 3 DEC 199%

Date:



45" 4-Posi ti on gebunden ist, Rund R unabh[err]ngig Wasserstoftoder
Clerr]-Clerr]-A kanoyl oxynet hyl sind, R err] CarboXy, ThisSheetHasBeen Trgaced

Cerr]-Cerr]-Al koxycarbonyl oder Carbanoyl ist, R err] u
Wasserstoff sind und A Cferr]-Clerr]-A kylen |st oder ei imn

mazeuti sch annehnbares Sal z davon. 16. VErblndu ch
15, di e 4-Phosphononet hyl pyrrolidin-2- garbons[err]ure oder ein pharnmazeu-
ti sch annehnbares Sal z davon ist. 50 17. Verbi ndung nach irgendei nem

der Anspr[err]che 2 bis 5, 7 bis 9, 11 bis 13, 15 und 16 zur Verwendung
bei der therapeutischen Behandl ung des nenschlichen oder tierischen

Klerr]rpers. 18. Ver bi ndung nach irgendei nem der Anspr[err]che
1,6,10 und 14 zur Verwendung bel dertherapeutischen Behandl ung des
menschl i chen oder tierischen K[enp}rpersiig 19. Pharnmazeuti sche

Zusamenset zung, die eine in Irgepdel nem ¢der Anspr[err]jche 2 bis 5, 7 bis
9, 11 bis 55 13 und 17 beanspruchte Verhindung unter Beif[err]gung oder
Zum schung. von elnen1od~- B——3—11lbsch geei gneten
Tr[err]gen1enth[er sche Zusammenset zung, die
eine in |rgende|nen1ger N 18

beanspruchte Verbin um schung von elnenloder

mehr eren phar nazeut ch 116
EP 0 203 891 B1

24
gneten Tr[err]gern enth[ ¢ 1. Verbindung, die in
d, als Antagoni st des

i rgendei nem der Anspr[er ]
chen

N- Me- t hyl - D-{as)
Am nos[err]urereizrezept br § erwendung einer in
en{(der bi ndung zur

i rgendei nem der Anspr[err]cE
asiapnesset zung.

Her st el | ung 5 ei fne EE3585
che 1 bis 16 beanspruchten

23. Verwendung einer in |rgeﬁde| &efAnS
|sc
EFG?AZ&I eren des

Ver bi ndung zur Herstel | U= o BT Te - PRar
Zusamenset zung zur Beh__dlung in Efkrankunge_{
N-

FIG.29
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——— Hon ). 5

Met hyl - Dlas aﬁrﬁ"ét‘tim) 5% Ezpﬁa ndl$&heni| Am nos[err]urereizrezeptors

ahspr echgn¥ Description : paged .12 phedf.&ren zur Herstel lung ei nqq%iczmndung
der For ngl FACE /zwmé;)l mp&gﬁrﬁcw ‘tagedaMspr ucht, oder eines NQ'$HEET
davon, wel theswesGphperdulf @Bpaged M a) Reduktion einer

Ver bi ndudgifibsieies Fopsmid .M fo paged =15 |

[err] ~ wobel benannte Verblpd.ung von For nel VII sonst

i dent i sch @}melﬂg\er Agrrndﬂ der ‘Forpal | ist, jedoch - '
ei ner odeér—rBRT-eF-eA--Doppetbi WAMG@“ F[err]nf- oder
Sechsring Het' und/oder ~ THIN-FILMMAGNETIC HEADOas A oder ein

ni ederes Al kenyl en oder ni edere: AkanytToemdarstetttT—wo dl e Doppel -
20 bi ndung an dem het er oBA€ m TIEUNMENTION oder b)

Kondensati on ei ner Verbin er. For I ri]. worin
Het und Awe f[err]r F ﬁﬁ@i L*P @#d“im%‘? f ufnctunnga. '
reakt i onsf [ er r] hi ges ve CompRig ﬂé{lagnctoresxsmc cle- it

ei ner Ver bi ndung, dur chRf0Eagd [SMHYE, (f¥ msthod s@rsd®err] hit

war den kann, die eine dérsupmf#el n o | X oder X aufweist - [err]
worin R' niederes Al kyl bbeiodsnftmaméacRiringthin-finagsmedd deady siger es Al koxy
I st, und erforderii cheni@bhﬁ inter alid Jrom EP-AWQ1556) 022 (tkréi@ith gﬁ;b{spoehenden

Phosphons[ err]urederi vagded b dmr?ﬁtﬁ?mw%hé&@h@ad%dwmﬁw%%e
Esterderivate methodd@i48étibe@4R'EP-A 0 516 022 are jrfte ung zu

Rlerr] eines anderen Su éﬁé@mﬁngascgﬁiﬁ s! gh Ea§
het erocycl i schen Ri nges .E bi n ng ie sonst nit
ei ner erfindungsgeni errfl ﬁx'pi TS B9 medeniisch 4 ot ep.A0%16 '

Bur cht h q dance with
rehflerr]hrung T oz, aﬁxstsuuemredmsﬂauonlayerof&ozxsformedon

a magnctic substratc of a ferrite by means of a lithographic
method, which layer is subsequently provided with a layer
of Au for forming a write coil. Subsequently, a second
strucrured insulation layer is provided on which a core layer
of an amorphous material based on Co is deposited. This
core layer is in contact with the magnetic substrate via
apertures in the insulation layers. The parts of the second
insulation layer not coated by the core layer are filled up by
mcans of a filling layer of Al,O,. After the filling layer has
been formed, the core layer and the filling layer are planed
by means of lapping. A third structured insulation layer of
SiO; is deposited on the surface thus obtained on which
subsequently a bias winding of An is formed. A fourth
‘'structured insulation layer of SiO, is provided om this
winding. Subsequently, a magnetoresistive element of per-
malloy is formed on this insulation layer. Then a fifth
structured insulation layer of SiO, is provided and subsc- -
quently a yoke of an amorphous material which is based on
Coandtsmcontactmththccorelayermapcnuresmme
three last-mentioned insulation layers.

In accordance with a second method known from EP-A 0
516 022, two flux guides of a2 Co-based amorphous material
are provided on a non-magnetic substrate, while an aperture
between the two flux guides is filled with a first insulation

layer of SiO,. The surface formed by the fux guides and the
first insulation layer is provided with a second strucnired
insulation layer on which subsequently 2 magnetoresistive
(MR) element is formed. The MR element is then coated
with a third structured insulation layer on which subse-
quently a bias winding is formed. A fourth structured insu-
lation layer is provided for the purpose of coating the bias
winding. Subsequently a magneétic core layer of a Co-based
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beﬁannt en Verfahren erforderlichenfalls bel vor[err] bergehénde.rh Schut z

aller st[err]renden reaktionsf[err]higen 40 G uppen in digs

Verfahren, und anschlle[err]end Freisetzung der entstehenden lff?’fRCEMENT SHEET
erfindungsgenierr][err]en Ver- bi ndung ; und

gew err]nschtenfall s Umwandl ung ei ner entstehenden ;
erfindungsgenierr][err]en Verbindung ireei ne ' ander e

Ver bi ndung der Erfindung und/,qder nscht g el ner
ent st ehenden freien Verqn erial ’3%"’“%8\%%”5 “m"ﬁ& Jr" g Flei nes
.
’F

“entst ehenden Sei zes i n. EUies Vi3 ApeRrey iythe Jhrs é?’té?‘?fmg © - und-

/ oder Trennen eines er hadXesh dPC@Es SoheRd e firaty ten in die
ei nzeinen |sonere oder up withz filling laygrcefAlaa: “ﬂﬁﬁ%eﬂé

gew err]nschtenfalls Aufwhich rﬂpsu\dgcﬂenbéﬂdeﬁ%tlam% Wm byn die

optischen Antipo- - lapping. den. Pat ent anspr Cche. f[err]'r AT
50 1. Verfahren Zurkﬂﬁiéhﬂkﬂoﬁﬂhmeﬁbﬁrmmmﬂﬁm Fhe MR | :
[err] 55 elhint i§¥ored bn ad TR’ Taér Whidh §$ prosvideldf |
Cerr]-Cerr]-Akyl, Bengyia ms%assxﬁaeé? ves #lisibeih Bfuindi St dur ch
Hal o- gen, O qhielep E dxﬂ Bh héelt Riyk@x Y,
Cerr]-Cerr]-A kanoyl 0X¥ M " t hyl , das
am Oxyne- t hyl_ Su ? ! yl oder
Jerri-err]- cyc| oal kyl ﬁ:ﬁ . e{i zel chnet
ind Het matenalunﬁerﬁ@ b lﬁﬁuﬂf
. Such a surface is inadmissible, incflicient for mfomauon _
transferandmaymcreasemenskofmstabilmumthcm
clement provided on said surface.

The magnetic heads obtained by the methods known from
EP-A 0 516 022 have the further drawback that due to the
presence of irregularities on the surface engaging the MR
element, a relatively thick insulation layer is required
between the MR element and the electrically conducting flux
guides so as to easure a reliable electrical insulation between

. the MR element and the flux guides. However, such insu-
lation layers have a further negative influence on the effi-
ciency of the magnetic heads. For various reasons, damage
in and material disturbance under a surface above which the
MR element is present are thus undesirable.

OBJECTS AND SUMMARY OF THE
INVENTION

It is an object of the invention to provide a method of
manufacturing a thin-film magnetic head having a magne-
torcsistive clement and at Icast onc flux guide, in which the
magnetoresistive element is provided on a surface which is
accurately defined as regards planeness and structure.

The method according to the invention is therefore char-
acterized in that a main layer of 2. non-magnetic material is
formed on the support, which layer is provided with a recess
by removing material from a side remote from the support,
said recess being subsequently filled up with a soft-magnetic
material for forming the flux guide, whereafter the main .
layer provided with the filled recess is mechanochemically
polished for forming a main surface at which subsequently

- a layer of a magnetoresistive material is provzded for form-
ing the magneloresxsuve element. .
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eine 2- R[err] Pyrrolidinyl-, 2-Rerr]-2,5-Di hydropyrrolyl -
, 2,3, 6- Tetrahydropyridinyl-, 2-Rerr]-1,2,5,6- Tetrahydro- %EELKEH’IERITSHEET
pyr| dinyl-, 2-Rlerr]-Piperidinyl-, 2- R[err] Tet r ahydr ochi nol i nyl - '
2-Rlerr]-Perhydrochinolinyl-, 2-R -Carboxy-2, 3-di hydroi n- '
dolyl - oder 2-R[err]-Perhydroindolyl -G uppe darstel lt, die zus[err]izlich
N-substituiert sein kann durch Clerr]=@err]-Al kyl, _

Phenyl -l err]-Cerr]-alky Cerr]- C[err] kanoyl, Benzoyl, :
err]-Cerr]- AIkoxycaJBéLﬁ/l II!JEL Javentiog e MAEREAC 3 Phe-

5  nyl propbonyl oder !Pvesuqdcmmmpd ﬁh@[@ﬂﬂ]’-‘ﬂﬂ(mﬁh Btituiert im

het erocycl i schen 5- @Wermagmeticy Conseghenttiy: the methanpgheminal|polish- -oder
Phenyl - ([ err] - C[ er r] -ing kpérationlispeeformédibn soft-magnetitcmaterishaBavello- oder

Cycl ohexanori ng - dur c has@nenon-magraticmaseiisil It hak surpiisiaplyrbcka found

Al koxy, Hal o oder Trithatidespite e diffietent miancial pedpeaticsdserween wei ches

verfahren unfa[err]t ‘sofl-magnetic and the n@ﬁ.nﬁgﬁ;ﬁd markerial nkd meehd» ndung mt der
Formel VIl [err] nochemical pohshmg dye%nbﬁamarm ﬁ:m:ecwlag von For nel
VIl sonst identisch rgdodth Bin 4Gk doch 15

mt einer oder nehrer, PR meﬁﬁh | en F[err]nf-
oder Sechsring Het' |§§§h)%ﬁr w‘éﬂﬂﬂbseﬁmtﬁ’f té das A oder
ei n ni ederes Al kenyl e tmaéNo di e Doppel -
bi ndung an den heterq gqc %%h % el el b
Kondensati on ei ner v @‘;ﬁ ‘_ in°an y insu- worin Het
und A wie flerr]r Fo [ %hﬁéhk%‘f!% [err] higes
verestertes Hydroxy mcntandan ency whi bi ndung, durch
di e di e Phosphons|er Ffm%MM?f@FWW hﬁé‘?%len «kann di e eine der
For nei n : Nucléatidr of domainweialls or formatiof2 of stmllrdreas

having an unwanted direction of magnetization . and

unwanted, sudden changes of magnetization during the read

process are obviated as much as possible in a magnetore

sistive element which is free from defects.

It is to be noted that mechanochemical polishing is
performed with the aid of a working surface of a polishing
tool which is urged against and moved across the surface to
bepolished.'lhewozkingsmfaceispmvidedwithaliquid :

~ mechanochemical polishing agent. This is an agent with
¢ which chemical andmchanwalpohs!nng:ss:multaneously
possible. -

Itxst‘mhcrtobenotedtbatpohshng mthwtdmnagecan
be realised by purely chemical polishing. This method has
- drawbacks. The geometrical control, i.e. the planeness of the
surface is far from optimal and many chemical polishing
ageals are more or less toxic and aggressive and should
 consequently be used in an extremely protected environ-
ment, which is a drawback in mass production. The mecha-
nochemical polishing operation, in which components
mechanically removed from the surface to be polished are
chemically dissolved, leads to a very smooth and plane
polished surface which is Ire¢ from damage. It has surpris-
ingly been found that if one of the components to be
polished is very hard, the mechanical aspect of mecha-
nochemically polishing will be enhanced by adding a small
quantity of hard, adequate grains to the polishing agent of
the mechanochemical type. Thus, even when very hard
matcrials are used in the manufacture of heads, a smooth and
plane surface which is free from damage can be realised.

- This is the replacement sheet
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3Q, -' - worin R' niederes A kyI bezelchnet und R** ein Hal ogen

oder ni ederes Al koxy istund erforderlichenfalls Umnandl ung
des ent st ehenden Phosphons[err]urederivats in die Phosphons[err]ure oder
andere Esterderivate davon; oder c) - Umnandl U”@ERMC'BWE'NT]SH EET
ei nes anderen Substituenten als Rlerr] in Stellung 2 des heterocycl | schen

Ri nges in . 35 ei ner Verbi ndupg, die sonst mt einer '
erfindungsgenferr][err]en Verbi ndung i dentisch ist_; und Durchf[err]hrung
der benadyi embodimerinfdhe methodascoulingw4he inveetion

vor[ err] ber gehendem ScHschara¢tezizedsin[thatrd plaweskhaped: sihsiroteds peadrgsi gen

G uppen in diesen- Verf cdupport which isrprovided withr tivonphriiiel isabsteatenfacele r

ent st ehenden er f i ndungsgyantasiof iechdmical Yad/or mechanochemical polishingdung ; und
gew err]nschtenfal | s Unuidredften thee tali 1a§8# st fofied! @R one of these faces.

erfindungsgenferr][err]pR Y@EPERERGiskd R 4%ference face in the furthBfler e
Ver bi ndung der Erfi ndur’kg,0 Q/Qﬂ§r gevv[ err]nschtenfalls Umandl ung einer

ent st ehenden -frel en Ver- 4 [ ndung i n e| .n I z oder - ei nes :
ent st ehenden Sal zes in ’%‘f z; und-
/ oder Trennen ei nes er haf9Brfe Sayme F ten in die

‘ei nzel nen | sonere oder faces being first PWP%W

gew[ err]nschtenfalls Awpampmglmemmﬁwtmmem@mwan die
optischen Antipo- ~  removal cycleis gunthrough at lcast once, during whishftBéir en nach
Anspr'uch 1 zur Her st el | substrae fages dEa kibsthategvhise eBgesare thicker than a 45

50 central piece surrounded by the edges are polished insuch [err] .
oder einer Verbindung dewayahseihel ddges isucdessivelipogogaind ianstbsameatyschen C 3
und C-4 oder zw schen s, a smaller thi€kdess @sd mm&\nhmnges worin

di e Phosphono-tragende biwticllggle peri dinyl -
55 oder Tetrahydropyrg hie d R

unabh[ err] ngi g Wasser st

Clerr]-Clerr]-A kanoyl oxyire " !.\_. kar ‘@g‘gﬁsthyl, das
am Oxynmet hyl substit ui el p oy ‘ ] Al in a sub-
Cycl ohexyl oder Cycl opeQ] ‘. i ‘ OXYV, v&pyl ,  N-Mono-

oder N,N-Do-C[err]-C[ertt:
Cerr]-Cerr]- Alkoxycar

S df stof f oder
Clerr]-Cerr]-A kyl dar$te 44
26

‘AI kyl en

071,908, filed Too 3. 1993); herowith i

| xeference). reference)

Substrates having parallel substrate faces have the great
advantage that they can be used in a mass manufacturing
process for the further steps of the method. Consequently,
mechanochemical polishing steps can be performed at a later
stage for the purpose of smoothing and planing a layer
having a single or multiple material structure and for stop-
polishing a layer having a multiple material structure, but of
which only one or some materials of the layer can be.-
polished via the mechanochemical polishing process and the
other material cannot be polished. _

- An embodiment of the method is characterized in that the
sug::n is formed from a soft-magnetic material, particularly
a ite.

It is to be noted that a ferrite is understood to be a
magnetic material of, for example one of the following
crystallographic groups: gamets, spinels, perovskites.
Favourable properties of ferrite are its great wear resistance

~ and its satisfactory shielding effect against disturbing fields.
The stability of the magnetoresistive head is usually also
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EP 0 203 891 B1 steht; oder eines pharmazeuti sch annehnbaren
Sal zes davon. : . 3. Verfahren nach Anspruch 1 _ o

ei ner Verbindung der Formel |1 nach Anspnuch 2, worin R ' WLK@EEE@?éH%E’F
unabhangi g Wasserstoff, Cerr]-(err]-Al kanoyl oxynet hyl oder am Oxynet hyl
durch err]-Cerr]-A'kyl substituiertes .
Jerr]-Cerr]-A kanoyl oxynet hyl darstelgen, Rerr]: Car boxy, Carbanoyl oder
Cerr]-Cerr]-A koxycarbonyl darstellt, R err] und R err] ' 5
Wasserstoff darstellen favduﬁblamumb,nédPoflm @ffectsof twed ferrite on the
Clerr]-Clerr]-Alkyl en dgishbh/fux gaitirordiuxeguifhaimdabe wigaetoresistive

annehnbaren Sal zes davogemen t.Moreover,afemteﬂupﬁé?l!'ﬁﬂ‘ihﬁrteﬂﬂﬂbgﬁﬁprum 1 zur

Her st el | ung ei ner Ver bi [ [err]
() e dﬂé% ot 90 e yeed s 8 Bunguiding 010 g
und R unabh[err]ngig ér st of f C[ err] errl]-A Benz '
Jerr]-Cerr]- ' X" Ciﬂmﬁél ‘Egh ¥F§r|15durch
Cerr]-derr]-Al kyl subgqmFG|f€}"@é§ %‘ﬂ}’ V@%"H-“]b‘?’\h basgs Ay |

darstel | en, baseylayer pf zaonenagnetis maigriabprovi m@gyemsbonyl oder

Car banoy!| darstel |t undwithean indugtivectransdiséing Glement- @idea Aux/guding
Clerr]-Clerr]-A kanoyl element bging prisent Hantheybasealayer | whereaftterthei nes _
phar mazeuti sch annehnbassembly iscmedisanotherhicallfe poblishedhionforim Artaseuch 1 zur
Herstel I ung el ner Ver bi petfits foeprovidingoihe mhdin hijeh Thetaseesmaybei n n
provided with an aperture by removal of material from a side
remote from the base, which aperture is subsequently filled
up with a soft-magnetic material for forming the flux-
guiding element. This method yields a magnetic head having
a write function as well as a read function. During the
method a write portion and subsequently a read portion is
formed. In order to ensure an accurately defined main
surface, the base layer serving as a sub-layer for the main
layer is also mechanochemically polished in this embodi-
ment. A magnetical advantage on making a planar write
portion cannot be achieved. However, planarity is necessary
to obtain the planar read portion having the previously
mentioned advantages. Preferably the aperture in the base -
layer is provided by means of etching. _ :
An embodiment is characterized in that a plate-sbaped
body is used as a base, which body is provided with two
parallel body faces by means of mechanical and/or mecha- .
nochemical polishing, whereafter the base layer is formed on
one of these faces. The parallel body faces may be obtained
by means of the method described in European Patent
Application no. 92201739.7 (corresponds to U.S. applica-
~tion Ser. No. 071,908). Also in this case substrates with,
paralle] substrate faces have advantages as far as mass
manufacture, mechanochemical polishing of single materi-
als, mechanochemical polishing of distributed materiais and
mechanochemical stop-polishing are concerned. .
. An embodiment is characterized in that the base is formed
from 2 magnetic material, particularly a {errile.
An embodiment is characterized in that the main layer is
. formed from zirconia. Zirconia is a crystalline material in a
cubic form. The main constituent is ZrQ, to which 5-10 at.
% of Ca0 or Y,0, are added. Zirconia, which may be
provided, for example by sputtering, is a mechanically hard
and wear-resistant material. With all soft-magnetic materials.
to be further described, zirconia forms a substantially perfect
main surface after mechanochemical polishing. This is prob-
ably due to the great hardness of zirconia.
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di e ganze Zahl 1, 2 oder 3 ist; Rund R beide Wasserstoff oder

Clerr]-Cerr]-Al kanoyl oxynet hyl sind; oder eines EFLA@E'MENT%HEET
Wasserstoff ist und das andere von Rund R (err]-Cerr]-Akyl, Benzyl,
Cerr]-Cerr]-A kanoyl oxynet hyl oder, am Oxynet hyl dur ch.
Cerr]-Cerr]-A Kyl substituiertes. C[err] d err] - Al kanoyl oxynet hyl i st,

Rlerr] Carboxy oder Cferr]-Cerr]- AI koxy - - 25 carbonyl darstel It und
Rlerr] Wasserstoff ist; der e| har mazeutls#; .annehnbar en Sai zes davon.

6. Verfahren nach Anspr g Iiy YieWe FSTO%A H®er  For nel

11 nach Anspruch 4, suxlable malenal of & SOPReT 12yeT 1B Hder 3 ist; R.
und R Wasserstoff si niechinechemical polispingstepC mcp]me[tamlqlew abxycar bonyl |
ist und Rlerr] - zirconia layerscean bé frealised wath| ganogaeter preeision,

phar mazeut i-sch annehnbplamlampéﬁledhmdﬂmmagnencheadcanbemadcmlherfahr en nach
Anspruch 1 zur Her st el thersgme qwecisisn. Zirconia is, however, slowly etchable.

4- Phosphononet hyl - 2- pi p%ﬁ&hﬁ@ﬁh&&ﬂﬂ&ﬁ&t&ﬁe&ﬁ?mmmem erfj Nes

phar mazeuti sch anneh %hfﬁﬁar@ rfahren nach.
Anspruch 1 zur Herstel Qlirtz may be provided, for piée

bf PE CVD, has beea fo d that the soft-
ci s-4-(3- Phosphonopr op, ﬁg ei nes:
phar mazeuti sch annehnb ﬁ] f ruch 1 zur
Herstel l ung von ci s-4- t‘:ﬁ%ﬂt 1 eet hyI
ester oder eines phar 7 B N raé. :
10. Verfahren nach AnspP¥c S et 1B i der Forrrel
Y, - [err] Detween soft-magnetic materis (ap equartz. 45 oder

ei nes Per hydr o- Deri vat s Itiisvobe noteditiat Fascothpitredwithdifeonia, theimuddsser st of
Jerr]-(err]-Akyl, DBmfteylquartzreithbeshbjected to a similar polishingHedangen,
Clerr]-Clerr]-A kyl odmentGirien the@heshinoohktoioal polishixig precesstieopBenzy! ;
Jerr]-Cerr]-A kanOY'WAﬁH&u processxsmorecnncﬂeiﬂm" durch

r am:)

Cerr]-Cerr]-A kyl odgg | sF2 h%:
- Al k I
%2::}-32::}-%2;2;@*“@09,. 5 ol iyl -
m"f B‘fem kanoyl,

N,NND -Clerr]-C err]
oo T ey, mﬁmmmmmmﬂmemhem
Benzoyl, (err]-err] opl o-
50 nyl oder [err]- Ammdqﬁm}heqmrm;mmwmm chmmm%rst of f,
ni ederes Al kyl, ni edertbe redadportion.-Réproducihility is the paramount requirc-

ment imposed on the etching operation. Therefore, sputtes-

etching and reactive ion etching and, to a lesser extent, -

plasma ctching and wet-chemical ctching arc preferred.

An embodiment is characterized in that a spacer layer of
a non-magnetic electrically insulating material, on which the

layer of a magnetoresistive material is provided, is formed
on the main surface obtained by mcans of mechanochemical
polishing. This embodiment is particularly important if usc
is made of electrically conducting soft-magnetic materials
for forming the Bux guide. In that case an insulating spacer
layer is necessary in order to prevent electrical contact
_ between the flux guide and the MR element. A drawback of -
a magnetic head having a spacer layer between-the MR -
- element and the flux guide is, however, that due to the :
distance between the MR element and the flux guide caused :
by the thickness of the layer only a portion of the magnetic °
flux ougmanng during operation from a magnctic recording -
medium is passed through the MR element. Consequently,
for reasons of efficiency, it is of essential importance that - -
such 2 layer can be made as thin as possible. Since the
thickness of the spacer layer is determined to a considerable
extent by the quality of the main surface, this spacer layer
may be perfectly smooth and have no variations in thickness

- This ie the replacement sheet
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met Hyl ist und A f[err]r (err]-Clerr]-A kylen steht ~oder EREP{%CEMENTSHEET _

phar mazeuti sch annehnbaren Sal zes davon. ' . Verfahren
nach Anspruch 1 zur Herstel I ‘ung ei ner . Ver bi ndung der Fornal V 55
27  EP 0 203 891 Bl
[err] oder eines Perhydrochl noI i n-Derivates davon, worin n die ganze
Zahl 1, 2 oder 3 ist; Rund R unabh[.er;r]_nglg 10 V\asserstoff :
Jerr]-Cerr]-Akyl, Benzle o&aBédcliing) AR i RRABR IS Mse Q0 A

Oxymet hyl durch e

] )érr] )(/3[ er lrJ]r Al (k:[an{);} ogﬂt&%ﬁf YSHQ% &r[bél&f‘::g plé 9.2 pm Wlﬂl |
Cerr]-Cerr]-Al koxycorb vhﬁﬁmt ﬂfﬁﬂf &?&uﬂf f,
Qerr]- | oftthRelement.

Anembodxmcntxscharactenzedmthatanalloyfromthe -
group of alloys formed by CoZrNb alloys, FeNbSi alloys, -
FeSiAl alloys and NiFe alloys is used as a soft-magnetic .
matcrial. These materials may be provided by means of
known techniques such as sputtering or vapour deposition.

~ An embodiment is characterized in that a ferrite is used as
a soﬁ-magncnc material, A ferrite usually has such a high
resistivity that the MR element can be directly provided on
the flux guide formed from such a material without resulting
in any noticeable loss of sensitivity of the magnetic head. In
other words, when ferrile is used, in which MnZa ferrite and
NiZn ferrite are preferred, the spacer layer may be omitted
in the method according to the invention and the layer of a
~ magnetoresistive material may thus be directly provided on

- . the main surface for forming the MR element. Consequently,

- adirect magnetic coupling betwcen the MR element and the
flux guide is possible. Such a coupling results in a high

efficiency of the magnetic head obtained. Ferrites can be
‘provided by means of known techniques such as spunenng,
MO-CVD or laser ablation.

The magnetic head obtained by means of the method
according to the invention is provided with a head face for
cooperation with 2 magnetic recording medium, particularly
a magnetic tape or disc, while the flux guide terminates in
the head face. In this connection a ferrite flux guide has the

~ advantage that the ferrite contributes to the corrosion resis-
tance and the wear resistance of the head face. _

An embodiment is characterized in that an NiFe alloy is
used as a magnetoresistive material. The NiFe alloy can be
provided by means of known techniques such as sputter-
deposition or vapour deposition. The MR clement formed
from NiFe is provided with conlact faces for realising an
clectrical connection with a read device. Preferably, equi-
potential strips having a satisfactory electrical conductivity
are provided on the NiFe layer formed so as to linearize the
behaviour of the MR element. This measure is descnbed in
U.S. Pat. No. 4 052.748 (herewith incorporated by refer
ence).

An embodiment is charactcnzed in that the base layer is
formed from zirconia. In this respect zirconia is a satisfac-
tary polish stopper material in the mechanochemical pol- -
ishing process. A drawback of zirconia is that it is slowly
etchable, but an important advantage is that accuracy of size
is optimally ach:eva.ble
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Clerr]-Alkyl, C[err]-Cerr]-A kanoyl, Benzoyl oder durch -
Cerr]-Cerr]-Akyl, Cerr]-Cerr]-A koxy, Hal ogen oder Trifl uornethyl
substituiertes Benzoyl ist; oder eines pharmazeuti sch annehnbaren Sal zes
davon. ' 12. Verfahren nach Anspruch 1 zur Herstellung einer

ver bi ndung der Fornel V nach Anspruch 11, worin 15 n dl e ganze Zahl 1, 2
oder 3 darstellt; R und R Wasserstoff- @arstellen ; 'Rlerr] Carboxy oder '

_ Al k ‘ ' d tellt
(C):Eig:r]el g:[egr ;)]har rra%ﬁcar% odiz & tl%#%%%%&%ﬁiiﬁgﬁi 121. Svgrfahr en

nach Anspruch 1 zur _
ci s-4- Phosphonoret hyl ?I@hshm pmgi?:eas;*fsog bons[err]ure

oder eines pharnmazeu .

Ver fahren nach AnaprtL?Eh hag l%1(§1lur‘;i§uc¥":r Formel VI 20
[err] opro F”éllyneé? $ bi ndung der Fornel VI
nmt einer Doppel bi ndun@nzmgmft-is characterzedodn mhat, e meghd-r i nges,

worh. R und R unabh[@m@py mwm%rummxgmﬁpmqw#p Fr]- Al kyl,

14

Benzyl, am Phenyl dudah esrip jan/lkali sqlueen, par- -
Clerr]-derr]-A koxy @ulaslma pe tion. A colloidal suspension |
Jerr]-derr]-A kano@f me;pmgsmayfbwweﬁon this purpese. apving,) - Jerr] - AIkyI
oder Gyc- 30 | oal kyl fenmnlglaaram slg of 30-om laad &/ p@fet hyl i st
Rlerr] Carboxy, C er appoximaklyAlking OKsolusigny| oder N- Nbno-

oder N, N-Di-( err] - dyisiobw deredhab@iséhanoétiemicalpolisliny \kdmowat of f,
Clerr]-(err]-A'kyl, per s¢ frbmQBM Techhiksl Digtlosuze Bulletin, vol 27, no.
Clerr]-Cerr]-A koxy@Janrigss. Thisrpublicaion desdribbemptipmophermival oder
[err]-Am no-J err] - Cipelisfing bR agiask stra¢tureRfteis also\khowarper oé fo use] err ] -
Clerr]-A kyl oder .Aryn icoinntéreiall aamableumhrmedraﬂeﬁamesymﬁ[ err]-Al kyl en

darstellt; oder eine% reigchabid rp@ﬁlmﬂ: pme{;‘ga : zes davon. 35
15. Ver f ahren nach Answnu%badﬂg I-ﬁr gdeiﬂ‘%atvﬂfebhﬁ‘éhlilg der For nel
VI nach Anspruch 14, o cal polis % an der 3-
odor 4-Position gebu Sﬁbdﬁéﬁl R0eSlotda ssics! of f oder
a[err% a[err% ﬁ:léano% brldts ﬁt ﬁnd:é? erinavexa ' | v

err err ory qﬂae[essCﬁﬁa r err S-
serstoff sind und A GifeK ‘lﬂ:t&‘thhnﬁ'lé‘ﬂdr&%?& ] Qi tHi€ telliedr MRZeut i sch
annehnbaren Sal zes d ing to the inveati tﬁ@ﬁfaﬁf‘f ddCh 1 zur
Herstel | ung von 4- PhQg ' b rg oder 40
ei nes pharmazeuti schpgg et £ Qrfdey PSughness R(rms) af?meVerfahren zur

Her st el | ung phar mz‘e%mwmqm%mrmgwwch i rgendei nem
der Ansprierr]c isShave SHAWAL thdtCRE MMERANSARGuIE 4f fichem oder it
mehr eren phar mazeuti 9%&@6&&9&% not damaged. The
- above also applies to mechanochemical polishing of the
substrate and the base layer.
The exact effect of the above-mentioned mechanochemi-
cal polishing agent is not known. It is assumed that, in
solution, the grains are enveloped by SiO, nano particles due
~ to electrostatic forces, which enveloped particles chemically
and mechanically attack the surface to be polished, while
chemically attacked parts of the surface to be polished are
-relatively easily removed under mechanical pressure.
Experiments have proved that optimum polishing results
are achieved at an average particle size of less than 1.0 pm.
It is therefore preferred to use grains whose average particle
size is less than 1.0 micrometer, for example 100 nanometer.
It is also preferred that the concentration of the grains in the
colloidal solution is less than 1 g per liter. This solution is
preferably alkaline and is, for example a KOH or NaOH
solution.
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vernm scht wird. 45 Revendi cations Revendications pour |es Etats

Contractants BE, CH, DE, FR, GB, IT, LI, LU N, SE 50 - 1. Conpos[err]
de formule 1, | N | [err] REPL
(I ) - oferr] Ret R repr[err]sentent, ind[err]pendament ACE(MENT SHEET

| " autre, |'hydrog[err]ne, ou un groupe al kyle en (Jerr]-Clerr], benzyle,
benzyl e substitu[err] sur |e radical p‘h[ger’r] nyl e par un hal og[err] ne, un

radl cal alkyle en Cferr]- C[err] .ou un ragdical al coxy en
O, or zirconia is suitable as 2 mateqgh fgr thegrajgs, Bl

'C[err]-C[err], al canoyl@tpmmeaﬁ:{) @edgatenalsaretobe
al canoyl ([ err]-d err] polished &Qi@dumpmldcdmmmd[err]thyle
par un graigs bating Ak gveraghpapficle sizeQfdess thanul.Oypmd isal kyle en-
Clerr]-Cerr]. A repr[@h@&mpmfm@ampehﬂhﬂg/kgmr] ne en CJerr]-Cerr] et
Het repr[err]sente nyl e, :
2-Rl er Iro] [2 5] di hydropy% nvmmégﬁ%@ﬁﬁﬂlﬂ y?/i di nyl e,
2-R - 1256t[err]tra £ 1,,'.!....
2-Rerr]- plp[err]rldln%@%m Lo .‘.Jf’ L‘m‘ﬁe e, o
2- R err] - perhydroqui no on 33 Fhas ) eﬂuxg%deofasoft—
magnenc matedial extends in thc main layer of a non-
" magnetlic material. In this magnetic head the magnetoresis-
tive element has a very plane, accurately defined base, so
that the magnetical stability of the magnetoresistive element
is ensurcd. Due to the applied method according to the
invention, corrosion-resistant and/or wcar-resistant materi-
als may be used for layers terminating in the head face, so
that a long lifetime of the head face, hence of the complete
magnetic head, is possible.
A practical embodiment of the magnetic head according
to the invention is characterized in that a further {lux guide
of a soft-magnctic material spaced apart from said flux guide
extends in the main layer of a non-magnetic material, one of
the flux guides terminating in the head face and a spacing
being bridged by the magnetoresistive element located
opposite the mechanochemicaily polished main layer.
The invention also relates to a thin-film magnetic head
baving a head face and being obtainable by means of the
method according to the invention, which magnetic head is-
characterized in that a support is provided on which a main
layer of a non-magnetic material extends, which main layer
has at jeast one recess accommodating a flux guide of a
soft-magnetic material at a side remote from the support, the
main layer and the flux guide at said side constituting a main
surface obtained by means of mechanochemical polishing,
which main surface is provided with a magnetoresistive
element. The main surface, which is obtained by means of
a mechanochemical polishing process, can be considered to
bc completely plane and free from damage. A substrate,
preferably a ferrite substrate, or an assembly provided with
an inductive element may be used as a support.
These and other aspects of the invention will be apparent

from and elucidated with reference to the embodiments
described heremafter
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5, dr0| ndolyl e ou 2-R[err]-perhydroi ndolyle, qui peut aussi [err]tre
N-substltu[err] par un radical alkyle-en Clerr]-Clerr],

phlerr]nylalkyle en (Jerr]-Cferr], alcanoyle en (ferr]-Clerr], BEHMWNTSHEET
al coxy(Clerr]-Clerr])carbonyl e, benzyl oxycar bonyl e, ph[err] nyI a-

clerr]tyle, 3-ph[err]nyl propionyle ou [err]-am noal kyle en Cerr]- C[err]
C-substitu[err] sur I'h[err]t[er_r]r_ocy-clle{err] 5 ou 6 chai nons par un

radi cal al kyle en CJerr]- r L]-Clerr] et/ou,
s'il est pr[err]sent, sur Igl{n | ' bgjr*% im

un radical alkyle en C[erf,J gcﬁ'N aI COXy en C[err] Cerr], hal og[err]no '

ou trifluoronferr]thyle, e ce.conpos
Conpos[err] rsT[eI on] I ayr eve%éigt‘f’ °“'(‘!§‘|‘%R§trtﬂl€¥ﬂs Ia'l ﬁ‘é@t]"dé‘ﬂe@é)%qu i |

rlerr]pond [err] Ia-for fef wetppd accordmg[lgrthq mventi .20 ou conpos[err] de -
formule Il avec une doubl BIG. |1iﬁshommlim4ﬁh]nsmtgmnehtachadceﬂmgmhs de carbons
3 et 4 ouentreles - invention manufa@iveddsy rfi€ans of therfirstentiodiment ofyCl e
pip[err]ridinyle, dans l;ﬁsgugba abéb:ﬁﬁglrﬁ%@ﬁﬁkﬁﬁ@nJ e groups phosphono est

f .
p: );;% g”% rGi dinyle ou t[errs ﬁ@ié E tBX;HP&p °“§o%§*‘ f fgﬂbﬁtb t
e |"autre,

repr[err] sentent, ind[e

1* hyd dFiG |29 $ a thip- &eaq accgeding o .the
| hydrogl err]ne ou un radFKaiZaRYs8 e momaguedsoekd SoEing o

noyl (CJ err] - err]) oxynimont pf e method accardingrto ihe inventioryr oup oxyrferr]thyl e

par des radicaux alkyle en Cerr]-C.err], cyclohexyle ou

-:1:*’

cyclopentyle, R err] repr[err] I PHECPRERER rba‘m)yl e, N nono-
ou- N, N-di -al kyl (CJerr] - C[err])éou arro m@ﬁ S RETY

al coxy(derr]-Cerr])carbonyle, R err] esent ent

| * hydrog[err]ne ou un T adiAgRst epibesingent bf G Sivehtiéh Will be déscAbed pither 1] sent e
un radi cgkferrnky Ith FIGE A & 16 This ﬁm]mu&um gel

phar maceut i quenent accew

sﬁﬁsm%?[ﬁﬁtﬁ an NiZn ferrite in
Conpos[err] de fornule fw

3.
Jnﬂ;s&]l{cl s[err] en

ce que Ret R. Ind[err

repr[err]sentent |' hydr LA o To olil aToN7 PP ﬁﬁybc
(derr]-Cerr])oxynierr WL et by, O .! ; thyle
substitu[efr] sur-le gr 0C #h Rty Al :"

w
-3-
i

Cerr]-Cerr], Rerr] r
ou al coxy (Clerr]-Clerr]
| " hydrog[err]ne .et A es 3‘1‘3’:? o 33 &r adi cal
al kyl[err] ne en err @’éﬁﬂ}n Mﬁqﬁ’éﬁﬂﬁ' ; tabl e de
ce Zogrpos][ err].. derrl- madhesxvelayerZaotMQaeéa}mﬁogén@ndaaadméwgl cation 2,
caract[err]ris[err] en dayendc of Mojase scpessivel sited on theayer|Sajby
: ' means of, for example sputtering for forming a test and/or

bias winding 7. A photoresist layer is provided by means of,

for example spin coating on the joint layers 7a, 7b, 7c. This

layer is dried and subsequently exposed, using a suitable

photomask. Subsequently the exposed photoresist is devel-

oped and then removed by rinsing in water. After subsequent

beating and cooling, the layer 7¢ of Mo is etched whereafier

the unexposed photoresist is removed by means of acetone

and the layer 7b of Au is processed by means of sputter-

etching with an Mo pattern as a mask. The winding 7 is

obtained by subsequent etching of the Ma layer 7c.

An insulation layer 5b of zirconia is provided by means
of, for example sputtering on the layer Sa and the winding

7 on this layer. The layers Sa and 5b jointly constitute a -
relatively thick main layer Sofa non-magnetic material. The
~ thickness of the layer §is 1.1 ym in this embodiment. An Mo
layer 9 is provided, for example by means of sputter-
- deposition on the main layer 5 provided on the substrate 1

nt ent
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35 . [err] . 45 : o[err] nreprferr]sente I'"entier
1, 2 ou 3 Ret R, md[err]pendamrent | "un de |"autre, repr[errLsent.ent -
| ' hydrog[err]ne ou un ~ radical alkyle en ([ err]- CREPEAGEMENT SHEET
benzyl e, alcanoyl (Cerr]-Clerr])oxynferr]thyle ou o '
al canoyl (CJerr]-Cerr])oxynferr]thyle: s;igstitu[.er'r]' sur le . _
groups oxynferr]thyle par un radical e en CJerr]-Cerr], Rerr]
repr[err]sente un 1 aghiehlfuf@cA®A a s fidcedftdr-Nib 9 Famgvaabeny | e
ou carbanoyl e et R efud are@PT1latnid BS Laxhy @i 'SuBSecRbntyfa ' 2di cal al kyl e
en (Jerr]-Clerr], alguitexéehiad ehhédt OﬁxtE%EWJL@ﬁ.\nc-. ~ 50 ou un
sel pharmaceut i quenemmgg%p‘; *sR £ &Ko ggs fsdlm%ﬂﬁn groupenent

g Se

fonctionnel salifl abfo?medmthemamla 5 formula I11
selon | a revendicatigg fansCaf 3 [} gi prierr]sente

|'entier 1, 2 ou 3; yet. r _ acun

| hydrog[err]ne ou u;gﬁ% q&n Aﬂ P BE ghtlthyle ; ou
|"un des groupes R €locag [

A ok

o
1

glerr]ne et
autre de ces grou le en

Cerr]-Clerr], benzy.jeisfo ; X ' ‘.
canoyil. : ; l

| e groups oxynferr]t
Rlerr] repr[err]sent@¥eh err])carbonyle

et Rlerr] repr[err]s"@”ﬁ' WMW“Q BY’L} sel
‘phar maceut i quenent S GEETAHYEY possible@rises CoZIND alloy, an FeSiAl- 6.
Conpos[err] de for mRUSYy|on ans Nile, allay. The: layeo proyidegawish ther r ] r i s[err] en
ce quo n reprlerr] seﬁﬁ@mmlﬁaandﬁb)mmthochmmnypohsm R
repr[err]sentent |' Hpdfagfing a pahstantialy perfectly plene jsbsmaeothmaimdi cal car boxy
‘ou -al coxy( C err] - C esurfape 19,ipanof which iRferited byahe insulation maerial
29 of thc main laycr § and another pan of which is formed by

: the soft-magnetic material of the flux guides 17a and 175.

Mechanochemical polishing, which is alse referred to in

literature as tribo-chemical polishing, is realised in this

- embodiment with a colloidal suspension of SiO, particles in
an alkali solution.

A thin spacer layer 21 of a non-magnetic, electrically
insulating material is provided on the planc, defecticss main
surface 19 obtained in the manner described above. In this
embodiment zirconia is sputtered for this purpose. A layer
23c of a magnetorcsistive material is provided on the laycr
21, for which purpose an alloy of NiFe is sputtered in this -
embodiment. The layer 23a is subsequently structured by

- - means of a photoresist mask and etching to form an MR -
element 23. A layer 25g of an electrically conducting mate-
rial, for example Au is provided on the MR element 23, -
which layer is structured by means of a photoresist mask and
ewching to form equipotential strips 25 of a barberpole
structure and to form electrically conducting surips 25b for
electrically conmecting the MR element to a measuring
device (not shown). Subsequently an insulation layer 27 of,
for example zirconia is provided by means of, for example
sputter-deposmon Apertures 29 extending as far as the
conducting strips 25b are ctched in this insulation layer in
order to provide electrical connections, whereafter a protec-
tive counterblock 31 of, for example BaTiO; or CaTiO; is
sectired by means of, for example an adhesive. The layer 27
may be planed to a desired thickness in advance, for
example by mechanical polishing or lapping. The unit now
obtained is provided with a head face 33 for cooperation

titu[err] sur

%:[err] Cerr],

?j: ,s@
m"%'—ﬁg""-
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EP 0 203 891 Bl | hydrog[err]ne; ou un sel pharnaceuti quenent

acceptabl e de ce conpos[err]. 7. Corrpos[ err] sel OﬁEib@\CEMENT SHEET
revendi cation 6, caract[err]ris[err] en ce qu'll est |'acide

ci s-4-phosphononferr]thyl-2-pip[err]ri d| necar boxyl i que ou un sel _
phar maceut i quenent acceptabl e de celui-ci. . 8. Corrpos[err] sal on
| a revendi cation 6, caract[err]rls[erlﬁ .en ce-qu' ll est I'acide :
ci s-4-(3- phosphonopropyl)-2-pip[err]- ri di ne- carboxyl i que ou un sel

phar maceut i quenment accwpxhaﬂnagxwaco'ed:ordmglmcdmm, particularip a n@gnplic; [ er r] sel on
| a revendi cation 6, catapebf,meahso&ip&&don@&uﬂﬂscgﬁnﬂingmdloﬂagpingr

[err]thylique de I’ aci degg 17a and :
nonf err]thyl - 2- pi p[er riﬁ %ﬁl‘é mate'nal of the & : r g‘:%hl guenent
accept abl e de cel ui-cl [ s'8¢- ak§y endi cation
1, caract[err]ris[err] %‘wgrfr? Eé [ Ar IV 10

[err] ou un dfer t ,- Y R et R,
~ind[err]pendamment |'u E&@ “1" rrlne ou un
20 radical alkyle en fmﬁ"thob 1g, dhe & é‘?’fq err] sur le "
group phlerr]nyle par R!g!:éﬁi néhmmur@mé%lcwm Y, the  op
Jerr]-derr] ou al coxinsalation &may]beadxmnwﬁthhandthcm a
(Cerr]-Cerr])oxyni erclhﬁhgﬂﬂmwbénnﬁmptn(a@mnn]cdﬂtmtw}t)z@hqﬂ@err] t hyl e
substitu[err] sur le guides WoapklTixynierr]thyle par un radical alkyle en
Qerr]-Gerr] ou cycloal Kykfnd ebédime of W hietitid® actdrdiag! 6 the Car boxy, .

al coxy (Cerr]- {vesitidn) Wil fea¥eribe dGRtIPRFR¥AE 18 TGS "PMe-280U
N, N-di -al kyl (C[err]- qﬂiﬁm . telshdped 901
| " hydrog[err]ne ou un ffemte ck x?

Clerr]-(err], alcanoyfggy s 5 &

%br%%ﬁrfﬁﬁjmi%g yl al kyl e en

(dJerr]- C[err])carbony i? "by on
3-ph[err]nyl prop| onyle é : Rlerr]
reprlerr]sente |’ hydro W' ef 3 df‘ rieur,
al coxy inferieur, hal o e{‘r1 T @‘u'] ] ﬁyerei lgpr[err] sent e
un radical alkyl [err] NStnick ﬁ‘}%ﬂﬂ@fﬂowﬂécﬁﬂqﬁ to form an induc-
: tive transducing element or winding 106. Subsequently
quantz is deposited for forming an insulation layer 1045 and
an aperture 108 is etched in the two insulation layers 1042
and 104b. Subsequently a relativcly thick insulation layer
- 104c of quartz is provided. Thc laycrs 104a, 1045 and 104¢
jointly constitute a base layer 104 of a non-magnetic mate-
ral. A layer 110 of a mask material, for example Mo is
provided on the base layer 104 provided on the body 101
functioning as a base, with which mask material layer an
apetture 112 is formed in the base layer 104. To this end, 2
photoresist is first deposited and structured on the layer 110,
whereafter apertures 112 are formed in the layer 110 by
means of etching for forming a mask. Subsequently, the base
* layer 104 is sputter-etched with the structured layer 110 as
a mask for forming the aperture 102. After sputter-etching .
the remaining parts of the layer 110 are removed by ‘wet-
chemical etching. A layer 114a of a soft-magnetic material,
for example a CoZrNb alloy is provided on the base layer
104 thus structured, while the aperture 102 is completely
filled up. The layer 114q is used for forming a flux-guiding
element 114, The base layer 104 provided with the filled
aperture 102 is subsequently mechanochenuu]ly pohshed
by means of a colloidal suspension of SiO, particles in a
. KOH or NaOH solution to which diamond particles having
an average particle size of less than 1.0 um are added for
creating a plane base surface 116 which is free from
scratches. The concentration of diamond particles in said
solution is less than 1 g per liter. The asscmbly thus formed
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phar maceuti quenent acceptable de ce corrpos[err]; : 11, Co'rrpbs[er_r]
selon la revendication 10, caract[err]ris[err] en ce qu'll r[eRERINOEMENTTSHEET

la formule V 30 [err]
(V) ou un d[err]rlv[err] de perhydroqui nol[err]lne de celle-ci, -
ou nreprferr]sente |"entier 1, 2 ou 3; Ret R, ind[err]pendanment 40

| "un de |"autre, repr[err]sentent hydu)g.[err]ne ou un radical alkyle en
Cerr]-Cerr], benzyle, al canoyl err err])o er her . ou

al canoyl (CJerr]-Cerr]) h “Pdf!@lfrl}a%@‘{h@ -
oxynferr]thyle par un ra m mem suseql agn support for mzqnayer
reprerr]sente un rH)Srafeanmmhmclaamﬁy(C[err] Cerr])carbonyle ou

carbanoyl e, Rerr] repr[er Fhscgiides 119 dhid UEToare yrovidschicttBednai laytre en
Cerr]-Clerr], alcanoyle ﬂrs:ﬁ?[a%aﬂm&@ﬂé ttsmnkﬁ:rwabaumyé:ence
substitu[err] par un gro%em@ @mﬁ&h d%&ﬁﬂiﬁ fbthe
Cerr]-Cerr], hal rﬁtﬂﬂ:ﬁé tﬁ!'ﬁalsa
olﬁﬁiﬁ nt 45
rr

pharnaceuthuenent accept whbre .
fonctionnel salifiable. T ornule alon | a

revendi cation 11 caract [%mﬁv& e que n repr rr]sentgFehql entier

1, 2 ou ; Ret R ]tﬁ;?;pgp
repr[err]sente un.radi calsee@dmlgo N@F‘S Wﬂ&’l e et
Rlerr] reprferr]- : smmeshow:ymrﬂgah agngtic hnad bas a head

phar maceut i quenent acceptﬁBIaadcempasasmmdy[mlrs}ervmg as a base onwhxch(a:)rrpos[ err ]-
selon | a revendi cation 1&0nanaguc&{:base]laya[lﬁ4nﬂpmﬁedxﬂelbasehycﬂﬂcr de

ci s-4- phosphononi err]t hylacéormddstes & Winding 106 serving as an inductive trans-
t[err]trahydroqui noi [ er r ]m&lmﬂwlamug.m elehend 14 rofce Béft-quenent

acceptabl e de celui-ci. magnetic mateddl tecofifampein thes dlead face N28cAdi cati on
1, caract[err]ris| err] efhoﬁ&nmehb midifi15y620105 alcomithodalingCd redrel 55
[err] guide 1174 4ndl a front flux guide 1175 terminating in the -

head face 118 is provided on 2 mechanochemically polished
base surface 116. Both flux guides are formed from a
soft—magnenc material. If desired, a bias winding 107 may
extend in the main layer 105. The main layer 105 has a
mechanochemically polished main surface 119 on which—
with a thin insulation layer being interpositioned-—an MR
element 123 is provided directly or indirectly. A protective
‘layer, against which a counterblock 131 is secured, extends
on the MR element.

Tt is to be noted that the invention is of course not limited
to the cmbodiments shown. For example, within the scope of
the invention it is possible to structure the soft-magnetic
layer 114a by means of etchmg 30 as to form the flux-
guiding element 114,

.
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891 Bl onpos[err] de fornule VI ayant une ~doubl 5$P§E§@EﬁTSHEET

Q

entreellluﬂﬁﬂl"rumlmmlmibone 3 et4 du cycle pyrrolidinyle, | "~ dans
| esquell endamment |'un.de |"autre, representent -

hydrog[err] ne ou un radical alkylée erl Clerr]- C[err] - benzyl e,
benzyle substitu[err] sur le groupe ﬁh[é ] nyl e par un halog[err]ne ou un
groupe alkyle en CJerr]-Clerr] ou alcoxy en : C[e-r'r]‘-C[er-r-]'
al canoyl (CJerr]-Cerr] O%Vder rlthyle ou
al canoyl (CJerr]-C err]y rof [ -ﬁhﬁ] u!:ﬁd& oupe

oxynferr]thyle par uEbm ising & to ﬁw@el@ £ 2 1 °6ﬁ aipel cycl oal kyl e,
Rlerr] repr[err]sent ubBm, GRk tiiiod i 4 ] ) carbonyl e,
car banoyl e - OUpy - oPX nb letie malehiatidn the s&: 3 ar banoyl e,
Rlerr] repr[err]sent - etV aPEh

derr]-Cerr], alca- f s n z

al coxy((ferr]-Cferr] T a CELT the fux .
3-ph[err] nyl propi on = R4V polishi rji-derr],
Rlerr] repr[err]sent Q't'm's,t : & clerr]- C[err]
O:Jka:’%ll al ]kyl e enqC[ a ohith t A the' adi cal

al kyl[err]ne en e SR S S 0 15.
Conpos[err] de-for . = s IEBLVE S

Hoarhorar il : rr]ris[err] en
: )i err] sur la

1 'ﬁﬁhsue‘enaftgrun radi caI

ce que | e groupe por s .
position 3 ou 4, R e e'tﬁlgﬁgﬂ
repr[err]sentent |'h :
al canoyl (Cerr]-Cer

car boxy, al coxy(d.erT]g é iz ke; Rlerr] et
Rl err] repr[err]sent r‘a‘ ...‘.{ e un. radi cal
al kyl[err]ne en C[er&’F | quement

n %J:a et
accept abl e de ce co od ag B & m@ﬂl
revendi cation 15, ca¥&®BE E%F‘?T‘érfr% g, pAsp tu
4- phosphonon err] t hy®pgy Aobass; febase layer of. %m%e% sel
phar maceut i quement apw¥isiedionahejbasecwith ag inductive tranisducing plemeghpos[ err] sel on
une quel conque desandey Suxiguiding alement wlﬂgwlpéhﬂ’a?‘ layet.[err] 13, 15
et 16 pour -utili sati whereafter the dssembily is mechapnchemicallyepolishag &t i que du corps
humai n ou ani nal . form a base suifice frproviding the smdin dayer.une quel conque des
revendi cations 1 6 18) A inefhbdpesiulaimed | ih Thaimot) charasterized imthaemrent
aplate-shapcdbodyxsusedasabase,wmchbodym ,
provided with two parallel body faces by means of mechani-
cal and/or mechanochemical polishing, whereafter the base |
layer:sformedononeofsa:dfaces
6. A method as claimed in claim 4, characterized in that
the base is formed from a soft-magnetic material.
7. A method as claimed in claim 1, characterized in that
the main layer is formed from zirconia.
8. A method as claimed in claim 1, characterized in that
the main layer is formed from quartz.
9. A method as claimed in claim 1, chaxactcnzedmthat__
the recess in the main layer is formed by means of etching.
10. A method as claimed in claim 1, characterized in that
a spacer layer of a non-magnetic clectrically insulating
material, on which the layer of a magnetorcmtxve material
is provided, is formed on the main surface obtained by
means of mechanochemical polishing. -
11. A method as claimed in claim 10, characterized in that
an alloy from the group of alloys formed by CoZrNb alloys,
FeNbSi alloys, FeSiAl alloys and NiFe alloys is used as a
soft-magnetic material.
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20. th[ err]rapeuti que du corps humai n ou ani nal . Pﬁ@gg E
phar ﬂ"mxmmn [err]ris[err]e en ce qu' eI | e corrprend un *ﬂ W]SHEET
selo I :"m gue des revendications 2[err] 5, 7[err] 9,11
[err] *13 %t “178n f{ err]l ange ou -en conbi nai son-avec un ou _

pl usi eursv[err]hlcules - phar maceutj quement appropri [err] s.

20. Corrp05|t|on phar maceut i que, caracf[]elsrr]rls[err]e en -ce qu' elle

conprend un conpos|[err] | on e quel Qn es rev I cat i_oné 1,
6, 10,14 et 18 en rr[err]ji %‘6“@ la\zq,gzea%gx@g %E‘gl eurs
vierr] hicul es phar 21.

-Corrpos[err] selon |'une meé\m &F wﬁd@]‘hﬂfe en tant
qu' ant agoni ste du r[erRp s@upyxsusedammtn@s’asm tatoire sensible
au N-nferr]thyl - Daspartl&dipmmﬂcmmdﬂmﬁghmm% d' un
conmpos[err] .sel on | unthebasedayeris formed fom wincorigi ons 1 [err] 16 pour la
pr[err]paration d' une 301ia’nnmshddmlamdrmchlmﬁum:actenzedmthat 23.
Uillsation d un conposheskiselaycrisdomped fromageartries revendi cations 1 [err]
16 pour la pr[err] parati 6 Almetod as claimedditielain 4, charghedzsdiaubdtque pour |e

traitenent des mal adi egngpsiiire @dthabasd @%gﬂgd n{wdmmﬁi@r d' am no
Jed

aci de excitatoire sens W B WigklaSoft

24. Procl[err]d[err] pOWﬁ&ﬁ’rﬁﬁ ﬂﬁtﬂ@p ms[err de formule |
selon |a revendication ljry QUaflity &% Ghlhgdtr1ris[err]
en ce qu'll con5| ste € the mechanochemi Hs%ﬁnﬂmgﬁﬁpos[err] de
formule VII ' (

VI | | edPFOUY "f‘d"?/ goltion- o ¢
al | eajrs [err] un corr;e)oI ﬁ%gs;%%ﬁ:ﬂ dm W%‘ enti que par

plusl eurs .doubl es 1 i a| MrsmWﬁ W‘Ell"ﬁ cle [err]
cing ou six chainons Hé meehangchegical polishing W‘E@W}ﬂnﬂﬂfsw oidalent e A ou un

radi cal al c[err]nyl [ er SiQg sohatipain whiclugrains ate paesent.d{ errne inf[err]rieur
avec | a double |iaison fl9]Amelodasclditnefdn clpinh 38, characterizedinthat r ocycl e ;
S ou - b) | a condetikdlidecsohddion’is ased as pe SiQ, selution.nul e VI 50
X-A-Het- (V) 20. A method as claimed in claim 18, characterized in that
' grains are used which have an average particle size of less
than 1.0 micrometer and a hardness which is greater than the
hardness of SiO,.
21.Amcthodasclaxmedmcla1m18,charactenzedmthat
~ diamond grains are used. :
©  22. Amethod as claimed in claim 18, characterized in that
- & grain concentration of less than 1 gpcrhtcns used in the
colloidal solution..
23. Amethodascla;medmclaxmz,charactmzedmthat '
" the support is formed from a soft-magnetic material.
24. A method as ciaimed in claim S, characterized in that
the base is formed from a soft-magnetic material.
25. A method as claimed in claim 5, characterized in that
an aperture in the base layer is provided by means of etching,
which aperture is subsequently filled up with a soft-magnetic
material for forming the flux-guiding elemeat.
26. A method as claimed in claim 6, characterized in that
an apetture in the base layer is provided by means of etching,
which aperture is subsequently filled up with a soft-magnetic
malerial for forming the fux-guiding element. ,
27. A method as claimed in claim 14, characterized in that
_an aperture in the base layer is provided by means of etching,
which aperture is subsequently filled up with a soft-magnetic
material for forming the flux-guiding element.

-~
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oferr] Het etA sont teis que d[err]finis pour la fornule | et X
repr[err]sente un radical hydroxy est[err]rifif[err] r[err]actlfRH#MS@M SHEET

un corrpos”“]l Itmwmlmnt rodU| re la fracti on aci de phosphoni que,
"une des ~[err]

31 . EP O
203 891 B1 _ o[err] R‘-rﬁﬁn{err]sente un radlcal aIker
inflerr]rieur et R" repr[err]sente un hal og[err]ne ou un radical al coxy
inf[err]rieur et, - si n[err]cessaire, conversion du

dlerr]rivierr] d aci de suhATARS &\ Saifk @i baith18]itaPackerBl drnah 0SPhoNii que ou

en un autre o T Tui-ci; ou
c) la converS|_on en ,gn?cpgg; xﬁiﬁdgﬂ agd%m &éﬁ c.ﬁ%ﬁ%? | a
position 2 de |' h[er RLr aiPrraels psegn E ajou-magnetic; par

uryn
t m se en oeuvre

ailleurs identique [ ‘

desdl ts proc[err]d[err]s tandi s que, si _n[err]cessaire, on
prot[err]ge tenporairement tout(ou tous) groupe(s) r[err]actlf(s)
interf[err]rant dans ces proc[err]d[err]s, .. - et ensuite
l.Lib[err]ration du conpos[err] r[err]sultant de |"invention; et, si on le
souhai te, conversion d' un conpos[err] : r[err]sultant selon
| "invention en un autre conpos[err] de |'invention, et/ou, si on le

- souhaite, conversion d un- conpos[err] rlerr]sultant |ibre en
un set ou d'un sel r[err]sultant en le conpos[err] libre ou en un autre sel
; et/ou s[err]pa- 10 ration d un.nferr]lange d isonferr]res ou de
rac[err] m ques obtenus en les isonferr]res individuels ou les
rac[err] m ques; ~et/ou, si on le souhaite, d[err]doubl ement

d un-rac[err] mque obtenu en ses inverses opti ques.
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Revendi cations pour |'Etat contractant AT 15 . 1. Conpos[err] de
forrnule | 20 S _ [e o
oferr] Ret R repr[err]sentent, ind[err]pendanment |'un de I'auﬁ%}ACEMENTST‘fEE]
| " hydrog[err]ne, - ou un groupe alkyle en CJerr]-Clerr], benzyte,

benzyl e" substitu[err] sur le radical ph[err]nyle par un halog[err]ne, un

radi cal alkyle en Jerr]-Cferr] ou-un ¥7adi cal al coxy. en :
Clerr]-Cerr], alcanoyl(Cerr]-Clerr])oxynierr]thyle ou

aIcanoyI(C[err] Clerr])oxynferr]thyle substitu[err] sur le r adi cal
oxynferr]thyle par un 25 radical alkyle en (Jerr]-Clerr] ou -

cycloal kyle en CJerr][-C H@D ACTURINGdupe al kyl [err] ne en
Clerr]-Cerr] et Het repr] LM MAGNETIC HEADyr oupe :
2-Rerr]-pyrrolidinyle, 2-R err]-2,5-di hydro-pyrrolyle,

2-Rerr]-1,2,3,6- t[err]trahydropyr|d| nyle, 2-Rerr]-1,2,5, 4- t[err]tra-
hydropyr|d| ner 2-Rlerr]-pip[err]ridinyle,

2-Rerr]-t[err]trahydroqui noI[err]yIABS&MG?fr] per hydr oqui noI[err]er

2-R[ err]-carboxy-2, 3-

2-R[ err] - perhycr oi nd(ﬁggé uwap'gqg‘aﬁ%sﬁ Fg‘gﬁﬁ% 4 [err] par un-
radi cal  al kyl e en a non- ﬂ% reen |

Jerr]-Jerr], alcan ‘“FLI is oving

al coxy(C[err]-Cerr] t?o sife Jemg i) é‘mﬂ?ﬁ'ylsé‘d ﬁ?ﬁ%‘r??ﬁ&l a- 30
c[err]tyle, 3- ph[err]sHWEﬂ%'N ﬁl}ﬂb puwithra pof-magselieymatedal foferr]-Jerr],
C-substitu[err] sur | magﬁ]m{xeg\nkﬁﬂycréb)ﬁ sihefeaBenthegnaindayeons par un

radi cal al kyl e en ( erovided with|the fillpd frecess is/inethapochemical]yepol} - C err ] et/ou
s' Il est pr[err] sent-ishedfor ferminglacmdin sarface (18) atlwhiek subsequently

radi cal al kyl e en ([ arlayerOf armdgnemiresistiye amatésial is providedifpr fomak og[ err] no ou
trifl uororr[ err]thyl einga mugnétetesittive eleptmp@d)err], caractf[err]risferr]

en ce qu' Il consiste en .a) la r[err]ductlon d' un compos|err]
de formule VI - 35 [err] - (V1) 40 . | edit
conpos[err] de formule VII [err]tant identique par ailleurs [err] un
conpos[err] de fornulfdguredd| s ayant une ou pl usi eurs
doubl es liaisons pr[err]sentes dens I_h[err]t[err]rocycle [err] cing ou six
chai nons Het' et/ou dans A" qui repr[err]- sente A ou un

radical alc[err]nyl[err]ne inf[err]rieur ou alcanylld[err]ne inf[err]rieur
avec |l a double liaison fix[err]Je sur |'h[err]t[err]-
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rocycle ; ou 45 b) Ia condensatlon d un conpos[err] de formule

VI

X-A-Het (VII11I) o[err] Fbt et A sont tels que ngE%?QEMENTSHEET
pour la formule I et X repr[err]sente un radi cal hydroxy -est[err]rifif[err],
r[err]actif, avec 50 fun conpos[err] capable d'introduire Ia '
fraction aci de phosphoni que, ayant | " une des formules | X ou X

[err] (1X) ' P(R"")3-1 - (X)) . 55

oferr] R'" repr[err]sente un radical alkyle Inf[err]rieur et R"
repr[err]sente un halog[err]ne ou un'radical alcoxy |nf[err]r|eur et,

EP 0 203
891 Bl _ d[ rr]rlv[err]
d' aci de. phosphoni.que 3 pﬁF@ qlie ou en un autre
dierr]riv[err] de type ester de celul ; c) la conversion

en_R[err] d' un substi tg

"hlerr]t[err]rocycle g
Jdenthue [err] un corg
proc[err]d[err]s tandlgn;”

osition 2 de
7 ?b? par allleurs

St mise en oeuvre desdits

FIG.5
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5 E nferr]cessaire, on prot[err]ge tenporairenent tout(ou : :
groupe(s) rlerr]actif(s) interf[err]rant dans ces proc[err]d[gﬁﬁiégEMENTSHEET

et ensuits lib[err]ration du conpos[err] r[err]sultant de |'invention ; et,
si on le souhalte, conversion d' un conpos[err] . r[err]sultant
selon |"invention en un-autre conpos[err] de |'"invention, et/ou, si on le
souhai te, conversion d'un . conpos|err] r[err]jsultant libre en
un sel ou d' un sel r[err]sultant. en | e gonpos[err] libre ou en un autre sel
; et/ou s[err]pa- ~ration d un n{ferr]lange d' isonferr]res ou de
rac[err] m ques obtenus en les |son{err]res i ndi viduel s ou les :

rac[ err] m ques; S [ou, on e ﬁouhalte d[ err] doubl ement d' un
rac[err] m que obtenu en eS optji-ques. . 2.
Proc[err]d[err] selo E) I@ pr[err]paration d un
conposf[err] de fornul‘ [err] -
(rn) 20 ki Ml e Il avec une double |iaison
pr[err]sente entre I s atones de carbone 3.etf 4 ouentre les at ones
de carbone 4 et 5 dulcycle pr[err}rldlner, As | esquel s | a chaine

portant |'e groupe phos sur la position 3, 4 ou 5
du cycle pip[err]ridi Lidinyle, et o[err] Ret R
repr[err]sentent, ind err]pen n de |"autre, |'hydrog[err]ne
ou un radi cal alkyle en C[err‘ - :

- noyl (Cferr] - err]) oxyAEECHITAVE B SULSE ey surf ]q oupe |
oxyn{err]thyle par de;*fAﬁ‘-' W-'i 11—" [ J'»r] derr cycl ohexyl e ou

cyclopentyle, Rlerr] repr[err]sente un radi cal carboxy, carbanoyle, N-nono-
ou NN-di-alkyl (C[err]-C[err])carbanoyle ou al - -
coxy(Cferr]-Clerr])carbongge, R ¢TY] etifferr] repr[err]sentent
| " hydrog[err]ne ou un radical' : err]-Clerr] et Arepr[err]sente
un radi - cal Cjerr] ; ou un sel
phar maceut i quenent acicept aljl e d erf]. 30 3.
Proc[err]d[err] selo T |l a pr[err]paration d' un
conpos[err] de fornul on 2, o[lerr] Ret R
i nd[ err] pendamrent | gefit ent | " hydrog[err]ne ou un
radi cal "al canoyl (C[er{] - C[err t hyl eou
al canoyl (CJerr]-Cerr}) oxyn[err '“u[%rr] surl e groupe
oxynmferr]thyl-e parun =&k - "'f&ﬁ_ reprerr]

¥ (&e E@Zr])carbonyle

sente un radical carb¥

Rlerr] et Rerr] repr'“ fevP] ne et A est sur la
position 4 et repr[err]sente un radlcal aIkyI[err]ne en Cerr]-Cerr]; ou
d'" un sel pharmaceuti quenent accuyqable de 35 ce conposferr].

FIG.8
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4, Proc[err]d[err] sel on | a revendi catlon 1 pour | a pr[err]paragau)\nﬂ\(l;ﬁl\s!lerTSHEET

conpos[err] de forrmule I1I1 . [err] _ oferr]' n repr[err]sente
|"entier 1, 2 ou 3; Ret R, ind[err]pendannent | "un de |"autre,.
repr[err]sentent | hydrog[err]ne ou un radi cal al kyle en

Clerr]-derr], benzyle, alcanoyl (Cerr]-Clerr])oxynferr]thyle ou alcanoyl
(dJerr]- C[err])oxyn{err]thyle substitu[err] sur le 50. groupe
oxynferr]thyle par un radical alkyle-ep-CJerr]-Cerr], Rerr]
reprferr]sente un radical carboxy, alcoXy (Clerr]- C[err])carbonyle ;
ou carbanoyle et Rerr] repr[err]sente |’ hydrog[err]ne ou un radical alkyle
en CJerr]-Clerr], alcanoyle en (err]-Cerr] ‘ou benzoyle; - -ou d'un
sel pharnaceuthuenent accept abl e de ce col¥pos[err]. - 5.
Proc[err]dferr] selon |a revendlcatlon 1 pour la prlerr]paration d'un
conposferr] . d§7f FAR] | SEERNERNEe; 4, o[err] n
repr[err]sent 35 2 e&?ﬂerr]sententchacun

| " hydrog[ err]ne oul un ]1-Cljerr])oxy- 65 nethyle ;
ou |'un des groupe? g hydf og[err]ne et |'autre de
ces groupes Ret R 9 7 m) L.cal al kyle en
Cerr]-Cerr], benzyle, ¢ C/CF ] -xgn{err]thyle ou al canoyl
(Cferr]-Cerr])oxy b . group
oxynmferr]thyle par ¥ : p BTG ﬁr] err]
reprlerr]sente un ﬂdlﬁaf carboxy ou atcdxy TCEEf rT- ]Eiarbonyle

et Rlerr] repr[err ' 5 o= t j PMaceut i quenent
acceptabl e de ce conpos[err] :

33

sel

FIG.10

FIG.11
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EP 0 203 891 Bl o 6. Proc[err]d[err] selon I
revendi cation 1 pour la pr[err]paration d un conpos[err] de fo@%ﬁh&nggNTSHEET

selon |l a revendication 4, o[err] nrepr[err]sente |'entier 1,
2 o0u3;, Ret R repr[err]sentent | “hydrog[errlne, R err] repr[err]sente un
radi cal carboxy ou . al coxy (CJerr]-Cerr])carbonyle et Rierr]
repr[err]sente | " hydrog[err]ne; ou d un sel pharnaceuti quenent acceptable
de ce ~conpos[err]. . - 45. 7. Procl[err]d[err] selon |la
revendi cation 1 pour |-a pr[err]paration de |'acide _

Ci s-4- phosphononferr]thyl-2-pip[err]ridinecar- - ~ boxylique ou

d' un sel pharmaceuti quenent acceptable de ce conpos[err].

8. proc[err]d[err] selon la reven3$cat|on 1 @ur la pr[err]paratlon de
| " aci de cis-4-(3-phosphonapropyl )s@pi p[err] il di ne-

car boxyl i que ou d'un -“tlouenent accept abl e de ce conpos[err].
9. proc[err]d[erq?,-f i QEEE: 34 I r[err]paratlon de

| "ester [err]thylique d8% Gt s\ok % 37!5)
thyl-2-pip[err]ridin:carﬁ@ EEfque ou d' & gg ph. naceuthuenent acceptable
de ce conpos[err]. s ) : Bc[efr]d[err] selon la

fLaesse X - ‘ : )
revendlcatlon 1 pour fl a prepari;’z;’ﬂf_n pppostert] de formile IV
15 : V”E;Vldiﬂ [er,L%IV)

ou d'un d[err]rlv[er F—porhydro-de celle-ci _ ol&f R et

i nd[ err] pendanent | 'fg:- B@'{"éﬂf?é; ¥%@HI¢WII$}: ngd’ [err]ne ou -
un radical al kyl e en“eleciloglery b Renzvler-ban er [err] sur le
groupe.ph[err]nyle par un halog[err]ne ou un radical al kyl e

en CJerr]-Clerr] ou alcoxy en-Clerr]-Cferr];
al canoyl (CJerr]-C-err])oxynferrkhyle ou

al canoyl (Clerr]-( err])ox errlitaadse substitu[err] sur ' 25 le
gr Oupe Oxyﬂ‘[ er r] t hyl \\\\\\\\\\\\\\%\\\\\\\\\\\\\\\ QN Y \\\‘\ \\\\V

cycl oal kyl o, Rier ] N \9 L Y alcoxy(derr] -
car bonyl e, carba :

N, N-di - al kyl ([ ef
| " hydrog[err]ne ou

= FIG.14
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radical alkyle en err]-Clerr], arylalkyle en Clerr]-Clerr], gEp¢ACBMENTSHEET
err]-err], benzoyle, alcoxy (Cferr]-Cerr])carbonyle, ph[errjnyla-- -
cl[err]tyle, 3-ph[err]nyl propionyle ou: [err] am no- al canoyl e en '
Clerr]-Cerr], R[err] reprlerr]sente | ' hydrog[err]ne ou un radical alkyle
inf[err]- ~.rieur, alcoxy inf[err]rieur, halog[err]ne ou
trlfluoron[err]thyle et A repr[err]sente un radical alkyl[err]ne en
Cerr]-Cerr]; ou d un sel ' 3Q g phar maceut i quenent accept abl e de ce
conposferr]. ' 11. Proc[err]d[err] selon |a revendication
1 pour la pr[err]paration d un conpos[err] de fornule V [err]
ou d un d[errkriykerr] de perbydrqu|noI[err]|ne de

celle-ci, o[err] nrepr[err]sentfe\l/entrer I, 2 bu 3; Ret R,
ind[err]pendannent- . Nfun de | " autre nlerr]presentent
| * hydrog[err]ne ou gnrradfcar a ker en C[err] Q err], benzyle,
al canoyl (CJerr]-C e r])oxyn[%ér] \ 415 alcanoyl (derr]-der])
oxynjerr]tbyl e subst\itu[err] 40 e\e\ WY ‘“‘“§§ 26b hyl e par un radi cal
alkyle en Clerr]-Cgrr], R erqgy 5&{§‘E\ j§§\§§§ un radica
carboxy, al coxy(( efTI=Cert ar ponyl e SOu: carbprmoyl e, Rlerr]
reprerr]sente |’ hydro8E ] it h-lkl
Clerr]-Cerr], dptams g7%u benzoyl e
substitu[err] par up grig 40 err] al coxy en

s alog[err]"' ftri Iuoron{err]thyle ; ou.d un

Cerr]-Cerr], -\ graggghal ogf err ] g

sel pharmaceuti quengnt % s e conpose 12.
Proc[err]d[err] selpn | a reve pour 5[err]parat|on d un

conpos[err] de formyle Vsel on 13 -v- dlcatlon 50 11, oferr] n

/

repr[err]sente | ent By I 2 O SR - e F P S ent

| hydrog[err]ne, R @k} rep,t’.{‘ejrrﬁ].#‘eﬁﬂtﬁé.'t.rh.'f.adl'.ca ca -
alcoxy (Cerr]- [ er Mycatbo e~at—Reri~—epr|err]sente | " -hydrog[err]ne; -
ou d un sel pharnaceuthuenent accept abl e de ce conposferr].

13. Proc[err]d[err] selon la revendication 1 pour la pr[err]paration

d' aci de cis-4-phosphononferr]thyl-1 ,.2,3,4-t[err]traby-

droqui nol [err]i ne-2-carboxylique ou d un sel pharnmaceuti quenent acceptable
de ce conposferr]. ' 55 14. Proc[err]d[err] selon |la

revendi catton 1 pour la pr[err]paration d un conpos[err] de fornule VI

29

5 27 '2&://

——
T PSRN
T T e T S ol ta t oyt e te *a "o By %o e . ..

-~ e e ey e et et e "e

\\\\\\\\\\\\ N -..
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34 EP 0 203 981 Bl [err] (V1) ~ou d un
conpos[err] de formule VI ayant une double liaison entre |es p\EPL‘RSEM\'d\JT SHEET
carbone 3 et 4 du cycle pyrrol |- - di nyl e, dans .l esquels R et
R, ind[err]pendament |'un de |"'autre, repr[err]sentent |'hydrog[err]ne ou
un radi cal alkyle 10 en (Jerr]-Clerr], benzyle, benzyle :
substitu[err] sur |e groupe ph[err]nyle par -un hal og[err]ne ou un- groupe
alkyle en CJerr]-Cerr] ou - _5aicoxy en Clerr]-Cferr];

al canoyl (Jerr]-Cerr])oxynierr]thyle ou

al canoyI(C[err] Clerr])oxynferr]thyle substitu[err] sur |le groupe.
oxynferr]- thyle par un radical alkyle en (Jerr]- C[err] ou
cycl oal kyl e, R errf{f: repfterr}serrfe Un-Ladi.cal  car boxy,

..........................
..........

al coxy(derr]-Cer ] )g:a_r t_m_ny]-‘e-'.; ___ ---- ~{_car banoyl no- ou. :

N, N-di al ykl (C[ err & ;%;Tﬁydr og[ errj ne
ou un radical al kyl'e en C[ err] Cerr], alcanoyle en
Cerr]-Cerr]. benzoyle, alcoxy(([err]-Cler])car bonyI e,
ph[err]nylac[err]tyle, 3-ph[err]nyl proplonyle ou [err] am no-

al canoyl e en Cerrf/ W/ﬁ%ﬂ 406 | ' hydrog[err]ne ou un
__'.-:‘w

radi cal al kyl e en1 1g‘)rC[err]-C[err.] et A
reprerr]- Sente un radl ca p rlne en CJerr]-Clerr]; ou
d' un sel pharnmaceu _1 que. n ] B . - 5g_d0Mpos[err] .

15. Proc[err]d[err|-sekam farevent o | pour la pr ation d'un
conpos[err] de for u,#vr%elmim.eﬁd@"ﬂ n TG fg

.........................

FIG.19
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- _REPLACEMENT SrikT

14, o[err] le groupe portant |e radical phosphono est fix[err] sur la ,
position 3 ou 4, Ret R, ind[err]pendanment |'un de ' | "autre,
reprferr]sentent |'hydrog[err]ne ou un radical - R

al canoyl (CJerr]-Cerr])oxynmerr]thyle, R err] repr[err]sente un radical

car boxy, 20 alcoxy((err]-Cerr]) carbonyle ou carbanoyle, R'err]
et Rlerr] repr[err]sentent rhydrog[err]ne etA repr[err]sente un radical

al kyl [err] ne en (Jerr]-Clefr] ; ou d un sel pharnmaceutiquenent
accept abl e de ce conposferr]. ' 16. Proc[err]d[err] selon |la
revendication 1 pour la prlerr]parati'on de |"acide- _ _

4- phosphononf err] t hyl pyrrplidi nek 2-car - boxyl ique ou d'un se
phar maceut i quenent acceptfabl e de\ce conpos[err]. - _ - 17. _
Proc[err]d[err] po apr[err] parati o~ek une.conpositi on pharmaceuti que,
caract[err]ris[err]yen ce qu on nf& | ange un 25 conposf[err] qu
qoggs revendi cations 1 [err] 16
avec un ou plusleurfs v[err]hicules phar maceut i quenent

accept abl es. o

......
...........
.................
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