gEPOL376 197 B1 Descri ption .-The present invention relates to

"sul fur-containing heterocyclic conpounds and salts thereof which are useful
for treatnent of osteoporosis. 5 EPO3Ir19¥@mpounds and salts according to

t he present invention possess bone resorption inhibitory activity, and they
I nhi bi t tg)e ntitative.loss of bone due to rel ease of cal ciumfrom bones
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~neck, distal ends of radii, ribs, proxinmal ends of hunmeri and so on. The
cause of DésdnptionbAyPrisaAites from endocrine di sorder to nutritional
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cal ci t ofei n (Qsdoporossy i RAPwh Gk iandiselsara8svbietpd with tha fis$) of Hone diciuimLiifto eCGUd Adith @HeS
and so on.cofdequent@ecredséaibend mass apichutausss e boea ¢disseorsy feagileGind dbfoas be tvtumdough
i n that synpthererdinaldnamiléstations 2of wkteaphrosisaareJeypliosie atd: flacturecof| tharacicogriena, lumber
nor eover , vertabiae,femoral abckd diftalrendscdfiradiif ibe.crirpxineal pnds of hoyweritandhep or. The tagse eftshiohg
t he | oss dlagyyrsesffpysendogiine digrieRIRMONitigoE GISPIYsTNThetferappific INENGPY Diguchirasesrms ent
i nvent i ¥n eptgensqalsigindcaltiumaequiaing hermana)) vitamis ), ealpiumcrsepesations prgl sa@per ocycl i c _
compound of W%;%%‘FP@? Serapeyfic,appepaghes argmoy © eppuglHia that symplog and paients whighz ene
ri nge whi cl§3hES, reaed A, ipiteg! @pda droregyer.cthey a1, ot Sigliciiely, effsrtive in ereveping ok alleyaling ahe
gr oup” whi d97° AER"B3&ypstituted: . B is a carboxyl group which may be

terif}) ] [ S_.: - or -CO; kisOor 1; and Kis 0, 1
g? Srg#?%ﬁ%?@c%@@ﬁ%&iﬁ%%@@ salt thereof. (2) A process for
produci ng t RPN tidnlid 1 Hotod d .her eof , whi ch conpri ses. (i) subjecting
a conpound g :gﬁwmﬁ'ﬁ; L5 g.i of 0 gl Biula ggher €1 n B' IS an

esterified carboxyl group; I's a roxy group or hal ogen at om and t he
ot her 54 synbol s respectively have the same neanings as defined above
or a salt thereof to cyclization reaction ®Ad, if necéssary, further to
oxi dati on or/and hydrolysis, &Zﬂs% | oned by am dation, or
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;sul fur-containing heterocycli theé”'general formula (Ila)

auound of
30 ———<R 1)

wherein ring A is a benzene ring which may be substituted; R is a hydrogen atom or a hydrocarbon
35 group which may be substituted; B is a carboxyl group which may be esterified or amidated, X is -CH-
(OH)- or -CO-; kis O or 1; and k' is 0, 1 or 2 or a pharmaceutically acceptable salt thereof.
(2) A process for producing the compound (J) or a salt thereof,-which comprises
(i) subjecting a compound of the general formula (Il)

’

CHs)
SNATE
(I)H-COY

R

wherein B’ is ‘an esterified carboxyl group; Y is a hydroxy group or a halogen atom and the other
50 symbols respectively have the same meanings as defined above or a salt thereof to cyclization
reaction and, if necessary, further to oxidation or/and hydrolysis, hydrolysis followed by amidation, or
hydrolysis followed by amidation and oxidation to produce a sulfur-containing heterocyclic compound

- of the general formula (1a)



55 2 JEP 0 376197 Bl [err] 10 wher ei n each synbol has the sane
meani ng ‘as defined above or a salt thereof, or altematively (ii) reducing a
conpound of the general formula (| aEP®¥78188Bibove or a salt thereof to
produce a sul fur-containing heterocyclic conpound of the general formula
(I'b) 15 20 wherein each synbol has the sane neani ng as defined above or a
salt thereof. (3) A pharmaceutical preparazkon for use in the treatnent of

ost eoporosi s conprising an eff ost eoporotic amount of the
conpound (1) or pharmaceutica éﬂb&:thereof In the formul a
(1), the gsubstituent or subst e. the benzene ring which
may be substituted, include, a go hal ogens, nL %2 al kyl groups
whi ch nmay be substltuted hydr oxy mh|c§ w&m be subst i*tut t hi ol which may
be substituted, am no, acyl groups, nono- or dial koxyphosphoryl, phosphono
group, aryl groups which may 30 be substituted, aral kyl groups which may be
substi t utred andheminarchrspinbat hasdiiecsame yedning ag) dafingsisaboyei or b saltetherdpd osaliowitivelyit ed.
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substituents, hifu-tontpining iheteroeyslicnameound of dhefgeeara farmulari} hal ogens ment i oned
above include fluorine, chlorine, brom ne and iodine. The al kyl groups or
the al kyl noieties of substituted aIkyI grogps are preferably

strai ght-'8hain or branched al kyl 9" TR E to 10 35 carbon atons, such as .
met hyl, ethyl, propyl, isoprop# Jff) yf butyl,, sec-butyl, tert-butyl,
pentxb, | sopentyl, neopentyl, heptyIS( |, nonyl, decyl, and
cycl oal kyl groups of 3 to 7 carlos \ uch as c¥clop50pyl, cycl obutyl,
cycl ohexyl, cycloheptyl, and these 4l kyl grpups may bstituted by 1 to
3 substituent groups such as hal oge® (e.g." fluorine, chlorine, bromne and
I odi ne), hydroxy, al koxy groups of 1 to 6 carbon atons (e.g. nethoxy,
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t ri chl or omet hyh the ydil®mymet hyl , 2- hydr oxyet hyl , nmet hoxyet hyl, 1

- met hoxy et hygdibstitdenti@tshissttyeitsvnl ring B, i3- the issinkene ymmdm ,maf be substituted, include, among others,
di ettaoxyphosgbgens; nird.rajidyl, graupsl wilshphayshshsobstitateli\hydroxiyvehich wriag be substisuted: thidh whigh may
«i ncl udes, aesgpstittén: ewino,cK groyps, @briceendiatkexyphagphatyk phasrhpno greyp, aryhgroypgiwhich may
aryl oxy. a5 b ebstitithd splkyjramups whiehriay e sebstifisled) endjos arpiaic dptangeyplicegroups which may be

st r ai ght - cha&uhstiteled. (Jihe henzere rngkesyybecsubstityted by 1 tp 4 ang preferably 1 or 2 of such substituents,
which may be the same or different.

The halogens mentioned above include fluorine, chiorine, bromine and iodine. The alkyl groups or the

alkyl moieties of substituted alkyl groups are preferably straight-chain or branched alkyl groups of 1 to 10
35 carbon atoms, such as methyl, ethyl, propyl, isopropyl, butyl, |sobutyl sec-butyl, tert-butyl, pentyl,
" isopentyl, neopentyl, hexyl, heptyl, octyl, nonyl, decyl, and cycloalkyl groups of 3 to 7 carbon atoms, such

as cyclopropyl, cyclobutyl, cyclohexyl, cycloheptyl, and these alkyl groups may be substituted by 1 to 3

substifuent groups such as halogens (e.g. fluorine, chiorine, bromine and iodine), hydroxy, alkoxy groups of

1 to 6 carbon atoms (e.g. methoxy, ethoxy, propoxy, butoxy and hexyloxy), mono- or di(Ci1-¢ alkoxy)-
40 phosphoryl groups, and phosphono group. '

Specific examples of such substituted alkyl groups include trifluoromethyl, trifiuoroethyl, trichloromethyl,
hydroxymethyl, 2-hydroxyethyl, methoxyethyl, 1-methoxyethyl, 2-methoxysthyl, 2.2-diethoxyethyl, 2-
diethoxyphosphorylethyl, and 2-phosphonoethy!.

The substituted hydroxy includes, among others, alkoxy, alkenyloxy, aralkyloxy, acyloxy and aryloxy.

45 The alkoxy groups mentioned above is preferably a straight-chain or branched alkoxy group of 1 to 10
carbon atoms, such as methoxy, ethoxy, propoxy, butoxy, tert-butoxy, pentyloxy, hexyloxy, heptyloxy,
nonyloxy, etc. or a cycloalkoxy group of 4 to 6 carbon atoms, such as cyclobutoxy, cyclopentyloxy, and
cyclohexyloxy. The alkenyloxy group, also mentioned above, is preferably an alkenyloxy group of 2 to 10
carbon atoms, sich as allyloxy, crotyloxy, 2-pentenyloxy, 3-hexenyloxy, 2-cyclopentenyimethoxy, and 2-

s0 cyclohexenyloxy. The aralkyloxy group is preferably an aralkyloxy group of 6 to 19 carbon atoms and more
desirably a Cg—14 aryl-Cy-+ alkyloxy group, such as benzyloxy, and phenethyloxy. The acyloxy group is
proferably an alkanoyloxy group, a C2-10 alkanoyloxy group, such as acetyloxy, propionyloxy, n-butyryloxy,
and hexanoyloxy. The aryloxy group is preferably a Cg-14 aryloxy group such as phenoxy, and
biphenyloxy. These groups may be further substituted by 1 to 3 substituent groups such as the above-

55 mentioned halogens, hydroxy, Ci-¢ alkoxy groups and mono- or di-(Ci-s alkoxy)phosphoryl groups.
Specific examples of such substituted hydroxy include ftrifluoromethoxy, 2,22-trifluoroethoxy,
difluoromethoxy, 2-methoxyethoxy, 4-chlorobenzyloxy, and 2-(3,4-dimethoxyphenyl)ethoxy.
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i carbon atons, such as nethoXy, et hoxy, propoxy, butoxy, tert-butoxy,

pentyl oxy, hexyl oxy, heptyloxy, nonyloxy, etc. or a cycloal koxy group of 4
to 6 carbon atons, such as cyclobEPO%V$1SWBFopentyloxy, and cycl ohexyl oxy.
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al koxy grous.,2aiamokPaeups Wucttds(bBhzoyipl koxy) phosphoryl groups. Specific
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. 3, 4- di chl natedpgeieydetyhgroyps 4eutt as03-plvidylatetyl, Rithinzelylabetyl,) and so on. The acyl groups derived
2- (3, 4odi ot bdfrnj hrdrisyhaying Gyt hirdravarbdh groups itudé wetharesulionyl, sed ethanedulidnylt Tihesel

am no i ncgroube, masirherfgrthert $ubstitutedt hyel tobbsubstiwont groupe dudheasitije abbvegrhentioned) halogefiser r |
al kenyl ghystoms Grsu@hoxisgreups.yand amingy [Speciic rrxpropies- of - spid, substityted t asyl- groupp  include

2- hexen- 1"'9Ll°f°a@1!4|he$('efihﬂlacwl 4aoediprybbrerk ehwclohezvleyemwght obenzoyl, and 34-

2- et hy| - SipihexpRaRZoY -net hyl - 2- but en- 1-y| et [err aryl groups and
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ment |
ou ry
hal ogens, » and ese (gh s kfﬁ@? igﬁgf‘ytougg)gﬁ)s
and ph%piso Qm.o %c 59 %asﬁ& %ée,-s i GRilpe Bbaline Granids
i ncl ude ”gf msﬁgted ¥ & phenyl, 4-cyclohexylphenyl, and 5,6,7,8-
tetrahydro-2-naphthyl.
The aralkyl moiety of said arvalkyl group which may be subsfituted includes, as preferred examples,
Cr-19 aralkyl groups such as benzyl, naphthylethyl, trityl, and these groups may be nuclearly substituted
45 Dby 1 to 3 substituent groups such as the above-mentioned Ci-s alkyl groups, halogens, hydroxy, and Ci-¢
alkoxy groups. Specific examples of said substituted aralkyl group include 4-chlorobenzyl, 3,4-dimethox-
ybenzyl, 4-cyclohexylbenzyl, and 2-(5,6,7,8-tetrahydro-2-naphthyl)ethyl.
The aromatic heterocycles of said aromatic heterocyclic groups which may be substituted are prefer-
ably 5- or 6-membered aromatic heterocyclic groups containing 1 to 4 nitrogen, oxygen or/and sulfur atoms,
s0 such as furyl, thienyl, imidazolyl, thiazolyl, oxazolyl, thiadiazolyl, and these groups may be substituted by 1
to 3 substituent groups such as the above-mentioned Ci-s alkyl groups, halogens, hydroxy and Ci-s
alkoxy groups.
When the benzene ring is substituted by two alkyl groups in adjacent positions, these groups may form
an alkylene group of the formula -(CHz),~ wherein m is an integer of 3 to 5 (such as trimethylene,
s5 tetramethylens and pentamethylens) and when it is substituted by two alkoxy groups in adjacent positions,
they may form an alkylenedioxy group of the formula -O-(CHz),-O- where n is an integer of 1 to 3 (such as
methylenedioxy, ethylenedioxy and trimethylenedioxy). In such cases, a 5-fo 7-membered ring is formed
with the carbon atoms of the benzene ring.
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di et hyl am no, dibutyl am no, diallylamno, cyclohexylam no, phenyl am no,
N- rfet hyl'- N- phenyl ami no, N-nmeth- 20 yl - N-(4-chl orobenzyl ) ani no, and
N, N- di (2- met hoxyet hyl ) ami no. The ac\BP 3TI197BIc| udes acyl groups derived
from organi c carboxylic acids and those derl ved from sul fonic aci ds having
[err] hydrocar Su ¥na bl Tﬁ%&)é epJ
et Sl B e et i
a! Kyl - car bO %'rng)l ?d =11 gs ’grogﬁﬁ% y 07 s) T ents o
pival oyl, h tﬁ ns: Ig QDY G-méi%% Fotﬁﬁ&‘grou
cyel ohept AN iaIcRO MliyplioSibr1 FoulsE AN pHesHhbi8Hup.JT OUDS CoehTaS Crot by
2-cycl Ohexenecﬁéfm%xlmpl&s% h]ar@-ﬁr%ébbsﬁ&édf’@{ly Ialkﬁ rgFUd&Ssu(:ﬁh@l’ﬂem N BRI, )isoploByil |
ar al kyl - car pggy isotifyR sdtsbuty’ balbuBIS pAG) Aatbérdy, Radekylbenzhydr yl car bonyl ), 5- or
6- menber ed ar - Thengateriffod QtbokyD By idiRies alkid@eiytionyd IgRURsS pleferably G:S-10nalkoxydarbonyl groups
4- 1 hi azol yl qsueth @8 yrhethoxyzarbanyl, Gthorcisingld pepayeathony!, hataxycbynd)e argloxycarbongir groyps,
(such as - pfarablyl 8c-ai \aryloxybatbbriyh goups (soeht 39 phenanychrimoyl)o rend Eraikylaxygarbanylogrpups.
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exanpl es of sabtitded WosH as B @ R, Yciutid) Gindalotiers; 15+ @ DMbiAbYdd, heterocycles containing one
3, 4- di met hoxgyipawishen of ox)ger s 6y briBrtsnybered astetodyclBs cbnBining 2 to 4 nitrogen atoms, and 5- or
t et rabydr 0- Z-menfitietel \Heterodytizs @vradiringl 1 18 witrageroftorsardl ane alifuy br grygenatonh iagth eavh pf
Je substi t uttiede inaterocydies map de [fused &r a Egheetberad Fimgsconfaiping Ja maximuky ¢t 2ynitreges atomme.R
as benzyl g riapebdrgeeraysmentbeied yifg contaiding treselfugatoraps may be nucl early
substituted 45Preigrred exemplesseisaid b+ to @moembered, eterecydlin gagpsw@danﬂw prEridylopysazinyl,
[err] al kyl Ryridseipd. piratolyleimidazahy:dhigzaly QPﬁEP'VI! ePWE°[%1F Ripyrimicy. OW@OPV'S?@CF'PT'@I"
exanpl es of twp'dy'smb’l t“lﬂ“e[a 3'31"&'1'% F‘WQZPUU fhiadiazolv, pradiezolyl Bazigple i thienyl, pyr-
3, 4- di met hoxoly B\E‘T‘I’E pqﬂa{b)&qug@ﬁﬂw mdom.l dmidazolidinyl, piperidyl, piperidino, piperazinyl,

2- (5678‘t’§‘{' &%ﬂ%ts_ romati c_heterocycles of said
aromatic heter é"a&rc 5 né)? bgra«ggqgruf\ °éEf"3‘1f8{ prefer- ably 5-
or 6-nmenbered ar orrat ic heterocyclic groups containing 1 to 4 nitrogen,
oxygen or/and sul fur atoms, 50 such as fur)RL thienyl, inidazolyl,

t hi azol yl ,, oxazolyl, thi adi azolyl, and tgse (groups nay be substituted by 1
to 3 substituent groups such as the above- tioned [err] al kyl groups,

hal ogens, hydroxy and [err] al koxy groups. When the benzene ring is
substituted day dxmpled) Efyduck riRg MSludid md@hore; Hipeititd] thioMdmholihé) EbMogeAting pifdlidine,
form pyrrolidine, thiazolidine, and azepine.

45 Specific examples of said substituted alkyl group, Ri or Rgz, include trifluoromethyl, trifluorosthyl,
difluoromethyl, trichloromethyl, 2-hydroxyethyl, 2-methoxyethyl, 2-ethoxyethyl, 2,2-dimethoxyethyl, 2.,2-
diethoxyethyl, 2-pyridylmethyl, 3-pyridylmethyl, 4-pyridylmethyl, 2-(2-thienyl)ethyl, 3-(3-furyl)propyl, 2-mor-
pholinoethyl, 3-pyrrolyibutyl, 2-piperidinoethyl, 2-(N,N-dimethylamino)ethyl, 2-(N-methy!-N-ethylamino)ethyl,
2-(N,N-diisopropylamino)ethyl, 5-(N,N-dimethylamino)pentyl, N,N-dimethylcarbamoylethyl, N,N-dimethylcar-

s0 bamoylpentyl, ethoxycarbonylmethyl, isopropoxycarbonylethyl, tert-butoxycarbonylpropyl, 2-diethox-
yphosphorylethyl, 3-dipropoxyphosphorylpropyl, 4-dibutoxyphosphorylbutyl, ethylenedioxyphosphoryi-
methyl, 2-phosphonoethyl, and 3-phosphonopropyl. Specific examples of said substituted aralkyl, represent-
ing Ry or Rz, are 4-chlorobenzyl, 3-(2-fluorophenyl)propyi, 3-methoxybenzyl, 3,4-dimethoxyphenethyl, 4-
ethylbenzyl, 4-(3-trifluorophenyl)butyl, 4-acetylaminobenzyl, 4-dimethylaminophenethyl, 4-diethoxyl-

ss phosphorylbenzyl, and 2-(4-dipropoxylphosphorylmethylphenyl)sthyl. Specific examples of said substituted
aryl, representing Ry or Re, include 4-chlorophenyl, 4-cyclohexyiphenyl, 5,6,7,8-tetrahydro-2-naphthyl, 3-
trifluoromethylphenyl, 4-hydroxyphenyl, 3,4,5-trimethoxyphenyl, 6-methoxy-2-naphthyl, 4-(4-chloroben-
zyloxy)phenyl, 3,4-methylenedioxyphenyl, 4-(2,2,2-trifluorosthoxy)phenyl, 4-propionylphenyl, 4-cyclohex-
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an al kyl ene group of the formul a [err] wherein mis an integer of 3 to 5
(such as trinethyl ene, 55 tetrarretépll ene and pent anet hyl ene) and when it is
‘substituted by two al koxy groups iFP88f&E¥®1 positions, they may form an

al kyl enedi oxy group of the fornula [err]where nis an |nteger of 1 to 3

h Li° y
((: Z gg . a: 5”@%&‘/ Pxxg‘mgtk WXm.Eo Exf )%Yt%w‘ lﬁ-r%l enyr| JI— %ﬁ e oyéﬁh (ﬁeé't};::
begzggew[]: ﬁﬂospﬂorylﬁt%h egﬁ l : UQ_QQ_ ogﬁgﬁcgﬁﬁ é—ileﬂ
grou I h an
above- mntamm : eﬁh Ispeé.fe%pﬁeeg;eéaﬁ:rsawmea ertabnf&dsy &Aete Wp aaé p %ﬁf ﬁng

(preferablm éremel incnadekafm&o'se)pynwl Ya-m@loRE 2 Byridfl §-ﬁ\€!hﬂf21b¥nzf>ﬁié£ vi, BlnYethyia-gHaRl -2
aral Kyl griiegatyl, (3heiyes-Bbdxyzolyke r4+(J-ctidrathbryl)-S methyieeoxselg6 t3-ghbrgii, 24-taiada§;!érdJy| 5
hydr ocar bonethyil-ng i-ththaiazob 2y g-aceiytesing:2-fyH@id b 0 wthgiethibriyl) eb-dimete-2-fraAf TR £9
aromati c Ireten-2awphdliioyl.gwroogpise aliovéabrigresd spectbs,ainly @y prsferii @ barizer@ g Rich mdyd
phosphomo kgrsubgtitute@by haingers dlikyb am¥op Blkxy.of R are unsubstituted [err] al kyl
groups such ke W nt graup 1Byib preferablylan ajkexyparknpyll groub or vigroup stotbelfoprhyla OONRIRst v |
tert - but ylWhes, thtag ﬁe@ i A hydroges, algmhie Rygrocartinegreust vehich iy dhe gebstiiutsd/ or a5- to 7-

i ncl udes dNERPeCed Hoterpgy I°9@“6Hb§h mayrkersubsEed [ err] al koxycar bonyl groups
(such as net bsiituent Ryig prefergiiya B%%T‘e ¥l peaphsah group- but oxycar bonyl ),

aryl oxy®ar bo {or 4 galt '?eé%’?aag wthe, pes iS¢, capventiqsa)paces§?Soups (such
asyphe%oxy'g d%‘y% %'{O E%ﬂ 9’ ﬁ)ﬂ g‘ﬂ% wployst.the salts, “B?‘m'l‘g’““ds
ar al ky| oxyceart'r%'g FOUDLE" LR ST 54038 M EEPEBny 1 ). The ami dat ed

-car boxyl g(li)cw%e% AS preferably a carbanoyl group of the formula [err] and
R2 eachyi s 'a hydrogen atom a hydrocarbon group which may be substituted or
a 5 or 7- Wﬁg&ﬁﬁﬁhdhﬁg bl P OUP Whi ch nmay be substituted. is The
hydr ocar bons of the -above-nenti oned hydrocarbon groups which may be
substituted, [err] include alkyl group , pbreferably said [err] alkyl

groups, al kenyl groups, pre era?é )R C2'10 groups, aryl L
groups,aspreferably said [ ¢ ro ps, and aral kyl groups, preferably
said [err] aral kyl groups these gr 8(ef)khy be s(lmafbtut ed by 1 to 3
substituent groups such ass agens uch as fluorine, chlorine, bromne
and Y-odi ne), hydroxy, [err] al koxyy anyno which nmay be substituted by [err]
wal kyl (such as 20 di net hyl am no, cD et h§l am no, di propyl am no), anino
substit® ed by acyl (e.g. [err] al kanoyl groups) (such as acetyl am no,

Byl (Suceae Bdf%e”z" 'f@&%@m o Bt il Pochv b o e aeeshs o6
al kyl (su

[er ?/] ((an k F’fil %ﬁ'h%m?ed bMéPRn Ing# WQMHW formila ?") or
propoxy%ar

tlo
J ko 0 ?ﬁ‘hor alkyl
di net hoxy hgs ;é@g Egﬁﬁ” i
groups. entvla% ‘rj’)tpérlz@ ?&Iy an. ester w:t r%ng:igp: %(y group, '

het er ocy Clygfzyfl

This cyclization reactlon is conducted in the same manner as the usual Friedel-Crafts reaction.

Thus, this cyclization reaction can be carried out by such per se known procedures as those described
in Organic Reactions, Vol. 2, page 114, John Wiley & Sons, Inc., New York, 1962 and Shin Jikken Kagaku
Koza 14, Syntheses and Reactions of Organic Compounds (lf), Maruzen, 1977, for instance. To be specific,
the reaction can for example be conducted as follows.

This reaction is generally carried out in a solvent which does not interfere with the reaction or in the

45 absence of a solvent.

Examples of the solvent mentioned just above include aromatic hydrocarbons such as benzene,
toluene, xylene, etc., halogenated hydrocarbons such as chloroform, dichloromethane, 1,2-dichlorosthane,
1,1,2,2-tetrachloroethane, ethers such as diethyl ether, dioxane, tetrahydrofuran, nitrobenzene, nitromethane
and carbon disulfide as well as various mixtures thereof.

50 This reaction is conducted in the presence of a Lewis acid.

Examples of the Lewis acid include hydrogen fluoride, sulfuric acid, phosphoric acid, phosphoric
anhydride, aluminum chloride, tin tetrachloride and zinc chioride.

The proportion of such Lewis acid is preferably 2 to 10 moles per mole of compound (ll) or a salt
thereof. In any case, the reaction temperature is -20°C to 200°C and preferably 0°C to 100°C. The

§5 reaction time is generally 30 minutes to 100 hours and preferably 1 to 30 hours.




1

2- di et hoxyphosphoryl nmet hyl phenyl ,

:substitued, used as [err] i ncl ude, anong others 5-"to 7-nenbered
heterocycles cont ai ni ng one sul fur, nrtrogen or oxygen atom 5- or

6- member ed het er ocycl es cont ai ni ng EP 0876 19iB% ogen” at oms, and 5- or

6- menbered heterocycles containing 1 to 2 nitrogen atons and one sul fur or
oxygen atoqb}@&g gach of these heterocycles may be fused to a 6-nenbered
ring containing a maxi mum of 2 nitrogen atons, a 30 benzene ring, or a
S-nembered ri ReoRBicPdr Boddkl Bfiagi f ur atom Preferred exanpl es of said 5-
to 7-nmenbered heterocyclic groups include pyridyl, pyrimdyl, pyrazinyl,
pyridazi gyl, pyrazolyl, imdazolyl, thrg@&lyl oxazonI
pyrido[2,3-d]pyrinidy| benzopy&ﬂp§ naph- thyridinyly qui nol yI,

t hi eno[ 2, 3-b] pyridyl, tetra i azol yl, oxadiazolyl, triazinyl,
triazolyl, thienyl, pyr- , pyrrols(yo)kﬁrerl pyrrolidinyl,

benzot hi enyl , |ndonI I I8 B 'drnyl, pi peridyl, piperi.dino, piperazinyl,
35 nnrphvlrnyl and nnrpholrno. g 2\, conbrnedly Kdnﬂﬂa 5- to
7-menbered ring, in the manner of qnml%xanples of such ring include

nmor phol i ne, pi peridine, thronnrpholrne honnprperrdrne pi peri di ne,
pyrrolidine, thrazolrdrge and azepjn Speci fic exanples of said

substit ut ed” 'Iek’ﬁ" ’é? F "‘9 'f‘ :fgﬁf’i‘qﬂf"ﬁﬁ'ﬂ?%mﬁﬂau therep ‘F“Er B9 pradused by

di fl HetH _ YT - net th

2 et hoxyet hy?'g'*sz‘v S piph M? u‘grg g e regr r'rr% L

3- pyr j dyl ”lélo (aYia0)
kgt’s%to a?_ld rrlethyl ethyl ketone.

é\bﬁ‘ﬁﬁm @3199\9“19@ Bf XII(alr metal carbonates such

Jﬁy | éﬁ | e
2-nmor- phol ?
2 0 B gﬁéggg r
2- (N, N-di'i sopy Jabdboveﬁn Mo I3
N, N-di met hy{s%&i&%ﬁrﬁﬁ)@a@&rﬂé sodiiy @hrbEHaddy hﬁaﬁlkalraﬂeté?aw ide8 'dudl as sodium hydroxide,
et hoxycar bqiasbsitnt Rydroxidb,SHNin® RGArMER] BOZHY brGenieYiase, teRdniplikbidt X V4AdUs MM AR DEHY bs
2- di et hox- sefilvd Sdthoxig, sddlam ethoidé)] iapd EuRRsivHD RADMBAISY THer deidhay be an inorganic acid such
4- di but oy pds ogafactiaric badtdy lsylfuld Rid, em@bbonie P&RIS joh @h \drganitaicldyduch as acetic acid, and
2- phos phonadfubrgiceticasutt. The lacis jph base [is prefgtably SieeiCin fekapssewithnipbpest tofcompduad (la). The
subst i t ut edpreferekd kpydportiore pir ths base-is iabmyt |20 P equilerits based roplxempaund (). The preferred
3- (=1 | uor aydrertign of threapi lis, 2 18 Shrequivelentdleased dn coBpotindl(latet hoxyphenet hyl , 4-

. et hyl benzyl , Thigrgactieri i canductadtaensyally Bire0/IC to 5046 end ireferboisetf? Gito 100°C.

4-di met h$ am nophenet hyl , 4-di et hoxyl - 55 phosphoryl benzyl, and

2-(4- diprod@N@@EﬁH&phorylnethylphenyl)ethyl Speci fic exanples of said
substituted aryl reseg% err] i ncl ude 4-chl orophenyl

4- cyclohexylpﬁ@ﬂVPw“Q”S”V thdro 2-napht hyl , 3-

'trrfluorgpethylphenyl 4- hydr oxyphenyl , 3,4, 5- trrnethoxyphenyl,

6- met hoxy- 2- napht hyl , 4-(4- chloroben Bzyloxy)phenyl
3, 4- nethylenedroxyphenyl Xk |quoroethoxy)phenyI
4- pr opi onyl phenyl , 4-cyq ' %&@%Q?Bl anecarbonylphenyl

oh
4-di met hyl am nophenyl A' 4-di et hoxy&ar)barmyl phenyl
4-tert- thoxycarbonylph-“v
4- drethoxyphosphorylnethylphenyl

514 R- di et hox- yphosphorylethyl)phenyl,
3- dlethoxyphosphorylnethylphenyl 4-
wherein B” is an amidated carboxyl group and the other symbols respectively have the same meanings as

45 defined hereinbefore or a sait thereof can be produced by subjecting compound (la*) or a salt thereof to
amidation reaction. )

This reaction is carried out by reacting compound (la”) or a salt thereof with an amine compound.
The amine compound is preferably a compound of the following general formuta (Iit)

Ry
SNH
Rz | (1I1)

55 wherein each symbol has the samé meaning as defined hereinbefore. This reaction between compound (1a*)
or salt thereof and amine compound is conducted in the same manner as the condensation reaction well
known in the field of peptide synthesis.



?dlpropoxyphosphorylphényl 4- ( 2- phosphonoet hyl ) phenyl ,

4- phosphononethylphenyl and 4- 5 phosphonophenyl . SpeC|f|c exanpl es of
said substituted 5- to 7-membered BRQ 3fot/BY ¢ group, representing [err]

i nclude 5-chloro-2-pyridyl, 3-methoxy-2- pyrldyl 5 nethyl 2- benzot hi azol ylI ,

5-methyl - é ted oﬁoi Q/Xn o SO ow r descri i B
4- (4-chl or il % "° sﬁfsmﬁ?:g Ayt Bodengly - 5.
met hyl 1 ‘?Pr&elﬁsh‘li}%l %@b blg ﬁ Iﬁg@? EP . gﬁi rzg n r§

e@‘v/i!hq 76, nd Nobug zumi a
3-neth PHpfddY Gosei’noKi £U ru;élllr 9488) for j HEQT H
Among the oanbﬁaéanmatacsarm dﬁ&erﬁétﬁo%; mbcbd hnflribis me{h g ethod, eeaer
whi ch ey widddahed's ihsshi K MbtRsd, SiboRdiRiesdle oM recdR GfoBdss, %h&ﬂédmoﬁé]ﬁuethod
substi tuent Diugug ekmph, i &dabliod Banybeariad HOWAGARDBIIng GérididensOr @ group of the
formul a [ er rThevdtating nhatarisl] anr@Cdompéund niay e Qg&Ninad Hroportidn l3F @ e 6@ MdIRE p&H Yl of
whi ch nmay compaid@t)icr asatdhepdof.a 5- to 7- nenbered heterocyclic group which
may be ®mubst Thisueaetion itvpdetel ftd solvem vhiéh dods [t inteefera Bitly tha rdagtidh.ogen at om a
[err]al kyl ofxampleshefnspbh goiventpinclufia emidessenhnas dihéthyformamigal dulfdxides suh ac dimelhgt
pr oduced oKifie Rytidines csuchoppy paitiing rpigolingr tytidines bajogefated kydeongsbaps stdheasf ablototnh,ng
processes depopR hethers sty ap éetraliygiofyipn qnd Titrilesswph a5 asktonitile, evwelloasraperopriate
nent i oned "b%lr'%w selyepyis| Hipsersgivenis qap be usaehin aghydropnerdiydspus tind (1). (1)
Process™®A_20™ ??6??& ragyre i %‘?ﬂ‘é’?‘éﬂ -20° Gyt P L gndprofergbly, 19 ° C3p 3Gt g raactipn time an
esterified 1c'8 185ay1s ag¢ B’ﬁfﬁ““%‘ 8 do¥t-her synbol s respectively have the sane
mean{ Ngs 33 o fIQFd her ei nbefore or a salt thereaof can be produced by
subjectlng a conpound of general fornula (Il1) or a salt thereof to
cyclizajion esterified carboxyl group B may be the
sane a?ot hat‘gﬁlﬁmng eﬁém'éorm"f]%@ B is preferably an al kyl ester,
particularly an ester with a [err] aIkyI group, such as nethyl, ethyl,
propyl, isopropyl, butyl, tert-buty pentyl, neopentyl, hexyl, etc., or an
aral kyl ester, particularl angﬁpg th a C7-19 aral kyl group, such as

Pyl

benzyl ,2sphenet hyl , and ' This cyclization reaction is
: (a]p. g

conducted in the sane as the uS(@aQ)¥?" edel - Cr 4Xd3$ reacti on. 40

Thus, this cyclization rexg¥teg can be carried out by such per se known
prooedures as those described i nC&rgani ¢ Reactions, Vol. 2, page 114, John

«Wley & Sons, Inc., New York, 1992 arfl Shin Ji kken Kagaku Koza 14,

Synt hes®s and Reactions of Organic Conpounds (11), Maruzen, 1977, for

I nstance. To be specific, the reaction can for exanple be conduct ed as

fol | ows. 'r'h?fg'" Kds & 0F 2ndithe aerymapls psresively iave dhersain meanings gedefinediibreinbethoeer not
interfere avﬁF ﬁerf‘ﬁéa'} 'éaa'?f?q“&?ﬁ’ by rsubleetingrocompound lah §&) gfllck wiesiné fetinvaiablyeptably of

the sol ve Qe or Kidation reaction. ncI ude aromatlc hydr ocar bons such as

benzene tol |2| ;gurseed Out% r? ldzqﬁl;éqagent w%lnc% d gn ten::»sta tiall
) izi i oes not substantially
-‘chl orof or q}fe kh(g u ure of su fur-contaumng %terocyc ic céompounds, such as perbenzoic acid, m-

chloroperbenzo:c acid, hydrogen peroxide, peresters, sodium metaperiodate, phenyl dichloroiodide, ozone,
hydrogen peroxide and sodium hypochlorite, to mention only a few preferred examples.
40 This reaction is conducted in an organic solvent that will not interfere with the reaction.

The solvent mentioned just above includes, among others, aromatic hydrocarbons such as benzene,
toluene, xylene, halogenated hydrocarbons such as chloroform, dichloromethane, 1,2-dichloroethane,
1.1,2,2-tetrachloroethane, ethers such as diethyl ether, dioxane, tetrahydrofuran, and alcohols such as
methanol, ethanol, propanol, inclusive of various mixtures of such solvents.

45 The use of the above oxidizing agent in an equimolar or subequimolar proportion to compound (la),
(1a”) or (Ic), wherein k' is 0, or a salt thereof, results preferentially in the formation of compound (Id) wherein
k” is 1. The compound (Id) wherein k" is 2 is formed when the oxudlzmg agent is available in excess, in
which case the compound (Id) wherein k* is 1 is further oxidized.

This reaction proceeds at or below room temperature (30-20 * C). The preferred reaction temperature is

s0 -50°Cto20°C.

The reaction time is 30 minutes to 10 hours.

(5) Process E

55 A compound of general formula (Ib) or a salt thereof can be produced by subjecting compound (1a),
(la"), {Ic) or (id), or a salt thereof, to a reduction reaction.

This reaction is a reaction starting with a compound prepared by any of Processes A through D to
produce a compound of general formula (f) wherein X is -CH(OH)-, that is to say compound (Ib) or a salt

8



1,1, 2, 2-tetrachl oroet hane, ethers such as diethyl ether, dioxane,
t et rahydr of uran, nitrobenzene, nitronethane and carbon disulfide as well as

vari ous m xtures thereof. so ThiER ¢ 8IS i s conducted in the presence
of a Lew s aC| d. Exanples of the Lewi s acid include hydrogen fluoride,
sul furic ac phosphorl c acid, phosphorl c anhydr| de, aI um num chl ori de,

tin tetrach -de and ZIQC ch ion

de. r

preferably ﬁ sgzq:e |2 aku b ay@_‘fp g‘"),pmcess Fére %E'f#%&g@fmequﬁs
any case, t rtnEIQr{hl g b %Jegl prrcﬁ %{)Lr a JakSnorely
reactlonglqm‘é@d& mnu es urs a era e
hours. 6 ERsGhe3e i@ aghht, &sa)maar&ca&o@ ﬁr&taq‘som%m ssn‘s araeﬁﬁﬁie :’Béi&l rwé,a&
(la) 10 complex compounds such as alkali metal borohydrideS;elg] sobkIf b8lohydARS tnisy BheH EI
sane nmeani Ngydadeshaél aLsbdIIMMGdraBcdrgtinR 1R1(e. %;zp'ﬂbﬁyltlﬁ Rpdrigs)f niekdiNentl Qing
15 subj ect i Bgalgio iguattionl systetns)coMprising trasition efafalyétd sith hydﬁuadnwlwat-ﬁm%oumm in
Thi s hydrel yemtnaticaadh h@ogers cari ed out in an aqueous solvent or water in
t he convent i orTais rexetion &rcondustadrip las srgadic dolvent avbittewilll sot inekfere with thie reiattioned | ust
above | ncl ude The stivenemerdibnedddst rbowg inbluddscanimpy sthers.cdnonsetic hyxirdvarharis, sueht dscbwoiene,
etc., et her tluenss heylase, thalogenbiodi rhgdirogaghans @vah xasn ehloreform, | dichiprionjethans,u t.P-dighjoroethane,
N, N- di et hy Il.fl 82-tetrachiprogthanes ethérs guchicas diathyhethes, difixanet talydhydsefurbm xdinpthylens gikest mores
such as dg& eP'BﬁB!' eta?rda'?PB?'ﬁ?thef mgthanel pthenel. pppanol, antligmides agh g gimethyformemitiecandd
in the preskntesokgnisareselastively used agearding torihe type Qfdedveing 38fed j ust above may be
an inorganic HQ%@W'@&E??’FWP&P e 330¢ G1and preferably 1050 H9 Es” such as pot assi um
carbbriate, sod®ifAaR fBhepPEXimately rangesiom 1B 24OUS o oxi des such as sodi um
hydr oxi de 2% &g{;asm m hydr oxi de, |ithium hydroxide, or an organi c base,

d

exenpl i fi ¥8FNous” al koxi des such as sodi um met hoxi de, sodi um et hoxi de,
and pot assi “mﬁmﬁ ?ﬁi(fcf%% € prodddfi & ip @Bt @BbURa B laCkai® WioRof Rork S
hydrochlori g, Jqff)h&ﬁﬂo mBduhd whith |sa£ln&bgﬁdqb&?pﬁﬁﬂdg syhlCh
as acetic agj wﬁ get |c ac he @cid or base I's prerera

used in gxces Srhiéﬂriabtncfn% Qﬁﬁd*d Pwiﬂﬂﬁ%ﬁ&é\ﬁlm(&c@ such. Qﬁd@érﬁfnera&@d]y%&&ﬁi& tabi@ o Qf

the base i syl hdiids id Psoferl WHLY ddes RétintdiBB Mih A8 réastigpound (1a") .

preferred promwehia®ogénid 42/, sueh 8 hyBrochidrid abif] hpdisbroild £ & ePRAM, B sdwanmuymd

(1'a'y_s Thi san aedhblj uah as mewindl, 6thadl, gaetbaybthahokibthyledd glycdl, robaddl, Gutandt] or water or a
ypreferably aixturdferéof.t The O is(Geneddly uS5d ilPrae @g@ss(and the Gegotinntithe Of geperallyrialto 150°C

formul a (3b c nd preferably 30 to 100° C. The reaction time is 1 to 50 hours.

When an alkylsilyl halide, such as chlorotrimethylsilane, bromotrimethylsilane, iodofrimethyisilane, is
employed, the solvent may be a halogenated hydrocarbon, such as carbon tetrachloride, chloroform,
dichloromethane, 1,2-dichlorosthane, 1,1,2,2-tetrachloroethane, or acetonitrile or a mixture thereof.

The proportion of the alkylsilyl halide is generally 1 to 10 equivalents and preferably 2 fo 5 equivalents

35 based on the monoalkoxy- or dialkoxyphosphoryl group-containing compound. The reaction temperature is
generally -30° C to 100° C and preferably ~10°C to 50°C, and the reaction time is 30 to 100 hours..

The resulting sulfur-containng heterocyclic compound can be isolated and purified by the well-known
separation and purification procedures such as conceniration, concentration under reduced pressure,
solvent extraction, crystallization, recrystallization, redistribution, chromatography and so on. The same

40 separation and purification procedures are also appllcable to the preparation of the starting compound
described below.

The starting compound () for the present invention can be prepared by a known method or a method
analogous thereto, for example by the following process.

50

55



'35 [err]- 40 R wherein B is an ami dated carboxyl group and the other
syftbol s ‘respectivel y have the sane neanl s as 45 defined herei nbefore or a
salt thereof can be produced by 5@3 lf?g%orrpound (la) or a salt thereof
to am dation reaction. This reaction is carried out by reacting conpound
(la") or a salt thereof wth an am ne corrpound The am ne conpound is
preferably a conmpound of the follow ng ge formul a (I II) 68 [ ERR]
(I'1'1) 55 wherein xgﬁ )IE%? has theRsame an| ng as~dgiOHg ere| nbef or e.
Thi's reaction@ und (I @Séﬁ- t thereof |d amn dis
conductgd in t mgnner as re |o in the
field of peptide sgﬂ?hesi s. 7 Resepion @femil Thi s rea n cqan thus be

~carried out ElddenaeibpuUs pel se known prptesses described in M Bodansky

and M A. Ondetti. Pepilde SV%t hesi(6H, Jinter sci €HDe, New York, 1966, F. M

Finn and K. m?ﬁﬂ'ﬁf‘ %‘u P?ote Vol . Z-cRdigyed by H. Nenrath & R L.

Hll, Aeadem c Press New York, 6, and buo | zumya et al.: Peptide

Gosei no Kiso to Zi kkegiiﬁgu%n, 1985, for instance, nanely the acyl azide
met hod, acyl 5 chlori hydrlde th gdyanhydri de

met hod, DCC net hod, acRéaetiohestaep et hod ﬂrﬁﬁfd;{ reagen? K net hod,

car bonyl di i m dazol e net hod, redox process m’et hod. Thus, for

exanpl €® this reaction can be carried out der tkﬁcfﬁ bgy\n ng condi ti ons. .
The starting material am ne conpound may be used i portion of 1 to 10

nol e §_per nol e of corrpound (la) or a salt thereof. 10 This reaction is
conduct ed, | arp! es
of suchy,s e{\i}:gﬁbow maﬁ%"ﬂ g&éﬂ:q‘t'ﬂﬁ&%ﬁﬁﬁﬁ%@ r%&'%gsi #dom }?ﬁsuch
as di nmet hyl sul foxi pyrldlnes such as pyridine, picoline, | uti di ne,

hal ogenat ¢dadidiéigpear bons such as chlorof orm dichl oronet hane, ethers such
as tetrahydrofuran and nitrites such as acetonitrile, as well as
appropri at e Initis résictien 9dp, SanfBur(V)\Voe Atsalt thdreeT SEreacddWRIcBMPEdRNd (V) orl 3 €4l thedeof in
anhydr aas tierprdsyrits otsbasetodive icanipodril (lla) or alsak theefct i on t enperature i s generally
-20 * C to SBahpl@ einshidoleaingrgadp)Z intidde” hdlbgbits, Pidfetably. chiblims, beenbtei ad iddinepards 1
to 100 hohwdoghdroppnsedctivated| by Sterificatbd. bughras . organic sulfonic acid residues (e.g. p-toluenesul-
W, fonyloxy), C1-+ alkylsulfonyloxy (e.g. methanesulfonyloxy) and organic phosphoric acid residues such as
diphenylphosphoryloxy, dibenzylphosphoryloxy, dimethylphosphoryloxy and so on.
30 The reaction of compound (V) or a salt thereof with compound (V1) or a salt thereof is conducted in a
solvent which does not interfere with the reaction.
Examples of such solvent include aromatic hydrocarbons such as benzene, toluene, xylene, ethers such
as dioxane, tetrahydrofuran, dimethoxyethane, alcohols such as methanol, ethanol, propanol, esters such as
ethyl acetate etc., nitriles such as acetonitrile, pyridines such as pyridine, lutidine, efc., amides such as
35 N,N-dimethylformamide, sulfoxides such as dimethyl sulfoxide, halogenated hydrocarbns such as chlo-
roform, dichloromethane, 1,2-dichloroethane, 1,1,2,2-tetrachloroethane, efc., and ketones such as acetone,
2-butanone, as well as various mixtures of such solvents. .
This reaction is conducted in the presence of an inorganic base, such as sodium hydroxide, potassium
hydroxide, potassium carbonate, sodium carbonate, sodium hydrogen carbonate, or an organic base such
40 as amines, e.g. pyridine, triethylamine, and N,N-dimethylaniline.
The preferred proportion of such base is 1 to 5 moles per mole of compound (V) or a salt thereof.
This reaction is conducted generally at -20*C to about 150 * C and preferably at -10* C to about 100°C.
The starting compound (V) or salt thereof can be synthesized, for example by the processes described
in Chem. Pharm. Bull. 30, 3580 (1982) and Chem. Pharm. Bull. 30, 3601 (1982).

Reaction step 2

In this step, compound (lla) or a salt thereof is halogenated to give compound (lib) or a salt thereof.

This reaction can be conducted by the per se known processes.

50 For example, the reaction can be carried out by the processes described in Shin Zikken Kagaku Koza
14, Syntheses and Reactions of Organic Compounds [ll}, Maruzen, 1977.

Thus, for example, this reaction can be conducted by reacting compound (lla) or a salt thereof with a
halogenating agent such as a chlorinating agent (e.g. phosphorus pentachloride, thionyl chloride, oxaly
chloride).

55 The reaction is conducted in a solvent which does not interfere with the reaction or in the absence of a
solvent.

The solvent mentioned just above includes, among others, aromatic hydrocarbons such as benzens,
toluene, xylene, ethers such as dioxane, tetrahydrofuran, dimethoxyethane, nitriles such as acetonitrile,

10



(4), Process D 20 A conpound of general formula .(1d) 25 [err]

(Id) 30 wherein K is 1 or 2 and th%got$1l%r synbol s respectively have the
same neani ngs as defined hereinbefo Q761921 { hereof can be produced by
subj ecting a conmpound (la), (la) or (lc), wherein k' is invariably equal to

0, or a sal emidBCRAl ad NNAMEKIERTMIS &rd2hlidgbibted Sydrocarbond! 'sich® %3¢ SlblofRn, dich-
reaction i s iozdethaR(l 124ichiBbethans, 1452 1etrRKibEéthans) hs el GE ShHobis Hx%&uﬂﬂ.f u&xéogrfrﬁé.ng
f $ fldnf 4 N9

agent. The ais tadtion @ caded dut el iRating @b - & & 120 Pt)STHe Fébichich Bhe laSprdii
agent whi chiwdmaesuriot substantially affect the skeletal structure o

sul fur-cont ai ni ng heterocyclic compounds, such as perbenzoic acid, m

chl or oper beReagtian stepi3d, hydr ogen peroxi de, peresters, sodi um netaperi odate,
phenyl dichl or oi odi de, ozone, hydrogen peroxi de and sodi um hypochlorite, to
mention only dn thiswsteproompound tibleot a st thereof isGubjected Thandxidatiar tokation to Yive conahoGriagt) i N
an organi c 8Aspliferepfhat wil|l not interfere with the reaction. The sol vent
ment i oned? | ustThi§ERsGon isirendyeledin the same; mannprcasProcess Bnat i ¢ hydr ocar bons such as
benzene, tol udh@compgynd flia) can3lse B Fyathesired byithe ioliowingrpiocessch as chl or of or m

di chl or onet hane, 1, 2-di chl oroethane, 1,1, 2,2-tetrachl oroethane, ethers such
as diethyl ether, dioxane, te’trahydrofuran, and al cohol s gach as net hanol ,
et hanol , propangk, ,(CHDyEH v of vagis STl Xt ULBS CHsllph(sol vents. 45

The use of the ve oxi @i zi ng u@lo ar or SpeRequi nol ar
proportion to caound (fa'), (1a ) (& (Ic), Weetein K is 0, or a salt
thereof, resultgypreferential Rgachiohestepnhtigyg)of conpound (1d) wherein

K is 1. The conpound (1d) wherein k' is 2 is fornmed when the oxidi zi ng
agent isjavailable in excess, in which case the conmpound (1d) wherein Kis
1 is further oxidized. This reaction proceeds at or bel ow room tenperature
(30-20 [err] C. The preferred reaction tenperature is 50 [err]. The
reaction time is 30 mnutes to 10 hours. (5) Process E 55 B’A conpound of
general fornula (Ib) or a salt thereof can be pr Hb}ksﬁbj ecting

compoundla'), (la"), (lc) ; t ot pof , to SH reduction

reaction. This reaction is a reactjon startjng fr a conmpound prepared by

any of Processes A through Dgﬁafﬁb%c%t%i’c%rrpounqm general formula (1)

where¥n X is -CH(OH)-, that is to say conmpound (I b) or a salt 8 EP 0 376
%197 Bl

YA B’

R—CH— COOH @ (Cﬂz)k_s(-cn-coou
(X) > b -
* | (1)

Reaction step 3

In the above formulas, R' means a lower alkyl group and all other symbols are respectively as defined
40 hereinbefore.

Reaction step 1

This is a reaction step where compound (V) is reacted with compound (VIl) or a salt thereof in the

45 presence of a base to give compound (Vill).

Examples of leaving group Z include the groups mentioned hereinbefore. Examples of lower alkyl group
R are C1-4 alkyl groups such as methyl, ethyl, propyl, isopropyl, and butyl, isobutyl. :

The reaction of compound (V) with compound (VII) or a salt thereof is conducted in a solvent which
does not interfore with the reaction.

50 Examples of such solvent include aromatic hydrocarbons, such as benzene, toluene, xylene, etc., ethers
such as dioxane, tetrahydrofuran, dimethoxysethane, efc., esters such as ethyl acetate, amides such as N,N-
dimethylformamide, sulfoxides such as dimethy! sulfoxide, halogenated hydrocarbons such as chioroform,
dichloromethane, 1,2-dichloroethans, 1,1,2,2-tetrachioroethane, and ketones such as acetone, 2-butanone,
and appropriate mixtures thereof.

85 This reaction is conducted in the presence of an inorganic base, such as sodium hydroxide, potassium
hydroxide, potassium carbonate, sodium hydrogen carbonate, etc., or an organic base, such as pyridine,
triethylamine, and N,N-dimethylaniline.

The proportion of such base is preferably about 1 to 5 moles per mole of compound (V).
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3

thereof . This reaction can be conducted by a per se known reduction
priocess, for exanple by the procedures described in Shin Ji kken Kagaku
Koza, 15 - Oxidation and Reducti ofP PRF$ 19ABt uzen, 1977. For exanple, this
reaction is carried out by treating conpound (la'), (la), (lc) or (lId), or
a salt theregf, 5. wth reduci ng_.agent. .Ahe re I N9 _ag , y be
made of ng;c% %ﬁ':%aﬁt'g?"{%;:ﬁjd%%‘fuﬂ;mﬁ ;%ﬁ%ﬁt}gl @ﬁrr%ta §‘1 prﬁ%%ﬁ%gagnﬁcg%ﬂgﬁ%?mea
conmpounds such as ARAN Fret'a thDoroﬁy’dri des, e.g. sodium borohydri de,

l'ithiumb Lde, nmetal hydrides such as sodium hydride, organic tin
(e.g. tgi RleoRi b 2 hydride), nickel and zinc conpounds, and catalytic
reduction Syt 18 64N &6 Webrd tapolid (V) e hydkohyeed @l 16 lpfesSiids o AShdBeihd gid UM
pl ati num cdnfposid@®). i n 10 conbination wth hydrogen. This reaction is
conduct ed i fhigreattio dNconduRtdl ire# solwht vhich\dobd naf titerfora twith ftrreactiént BxaimpRs bEsaer | On.
The sol vesdventearé ialvolets, jsucht asahetiianol, pihanet] gsopasoliDisgpropyihacabol, a+va@titysthanol, and

hydr ocar boixtares Lo Iwates Witk rseein alcohtls| teteahyirofurgn, @naigneh MiNedirastindfercharnidel r and adirhathys
such as céufesdef orm di chl or omet hane, 1, 2-di chl or oet hane,

1,1, 2, 2-t et Thig rraction ést dendveted intthropresenag o arpigorgrinistbiasel sueh #csodiun ihydreride, potassium

t et r ahydr ®YRRKEs, PAaSHD hearhonaie. camyeadia. #hin arganisniiRsy suck t a§e pecondary opreines. ®@ch as
met hanol , di@gthyamie. digfhylaminn, morpbofine. adipipsddine, ch as di net hyl f or mami de, and

t hese bl verlf&Prefpreedpmpartion of sich bese dadl f%!%@f"ﬁﬁ "P’8°f‘|’?é‘p?‘§‘gév"8f reduci ng
agent. The rB3[pFigHscandyepdgensally @2Qy Glo 150°G ahdgyeterably A04C 907 Gy aply [err].
The(reactjon.ti approximately ranges from1 to 24 hours. 20 (6) Process
F Tr}ijg ish%?q'%'lggggs for produci ng a phosphono group-contai ning conpound or

a salt ther . - i - iod ng
Sompous stk S B i Al B Dl 3400 v SR L
E. 25 TikainpleS 3 oAVt groap Safe HyGrthyPatbupadillatét by HABHEAESH:BraBif bifforing, Bomhind B

hydr ochl Opjsife, a5 11, ediAféafdpl QithCasAbrhic Sliforfc béid bsiibsS lelg! Ip-thiadnbsifionkiyf G0l Vent
whi ch doegkyisattonyisly Elelg nfthddsdiionyitRy) GREC bigarlo phNAERbré Ricitl NVB4idlRE istichad diphdapch as
hydr ocla$ opticsphagiosl, dibahayiisHasphor/I6xyPahd dimeth§ipisinoaiod, the sol vent nmay be an

al cohol , suahe macticiebivampdund @X)onachlt thatedi itk CompeindaXadr a sait thyrediiecaptiue®alin a

pr opanol , sdivafitashioh does notadriere with tha reactiob.ur e t hereof. The acid is generally
used_i n | ar gramples @bsuct salvettraee areaatic hysirocérbame sich ag benesnal iyendryloue, 2B@s &cB8s and
pr ef er abl ¢iox3ap, tiefraljydrofujan, ditethoxgethané, @icoholsrsuch &s rhethapolb Gthdnolu propantih estersisuch as

" al kyl si®t ypthyhcetate nitdles [suchsascanetonitgler pyridings, bush | ag rryridings dtiding: jamiden phabi salas-

i odotri rreﬁ"ﬁ?‘hﬂfpmﬁ'@?- ?”go"@ﬁi)?‘@?éﬂ';ﬁmpﬁﬂ sylfpKiges halo dfydeqcaseons such a6 gljoroform,
hydr ocar b§ipfioramathane, d.2dichigrgpihane: Il ipiachigrenthaps ety s9teiiesy suell aSHACEIPSnEPyRRARe;
1, 2- di chl ¥AGERPRYAtR miqures therepf.; ot  achl or oet hane, _
t her eof . Tyrsaéh'ﬁf P {5 Gpdugied jnjjhe Rigseuge of pn inorganicibase. such ps-soditay hydroxide, petaggim
equi val’enPEroNHy ' dpm.cahenate, 3PN yc:%}e“ B Oh 2% HERRERT R xy -
or dial koisyagﬁ :b é" ; g’l‘)’,ﬂt@ l ?é ;:'m?ee rogl%:ti‘é) tenperature:
i's general | yog Gehetly s DG 1614 el ol L c horgs 30 1O 100
hours.. The AL @sW ol eb

i sol at g5l aad d'ph ol s

al ;
Qb 1ha Shvbletbd: & Pharinadebtickiy HERPEMe Sitis Hrerably
iH&Mds, among others, salts with inorganic bases, salts with
organic bases, salts with organic acids and salts with basic or acid amino acids. The inorganic bases
include, among others, alkali metals (e.g. sodium, potassium,) and alkaline earth metals (s.g. calcium,
magnesium,) and the organic bases include, among others, trimethylamine, triethylamine, pyridine, picoline,
N,N-dibenzylethylenediamine, and diethanolamine. The inorganic acids mentioned above include, among
45 others, hydrochloric acid, hydrobromic acid, hydroiodic acid, phosphoric acid, nitric acid, sulfuric acid, and
the organic acids also mentioned above include, formic acid, acetic acid, trifluoroacetic acid, oxalic acid,
tartaric acid, fumaric acid, maleic acid, methanesulfonic acid, benzenesulfonic acid, p-toluenesulfonic acid,
and citric acid. The basic or acidic amino acids include arginine, lysine, aspartic acid, glutamic acid, to
name but a few.
50 Among the various types of salts mentioned above, said salts with bases mean salts which are formed
when compound (I) contains a carboxyl group for B and/or an acidic group such as carboxyl or sulfo on ring
A or in the substituent gruop B or R, and said salts with acids mean salis formed when compound ()
contains a basic group such as amino on ring A or in the substituent B or R.
The toxicity of compound (J) and its salt are very low. For example, when the compounds synthesized
ss in Example Nos. 18 and 22 were administered orally in a dose of 300 mg/kg to mice, no death was
encountered. The compound (I) and salt according to the present invention has excellent bone resorption
inhibitory activity. Thus, they have the action to inhibit the dissolution and diminution of bone in the body.
Furthermore, compound (I) and salt thereof have bone formation promoting activity.

or acetonjitrile or a m xture
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separation and purification procedures such as concentration, concentration
under reduced pressure, solvent extraction, crystallization,
recrystallization, redistribution, EROF&18GBiphy and so on. The sane 40
separation and purification procedures are also applicable to the
preparati on Ofndkisre Sdompdund @) SRR t%rtﬂebp ot Ghvaon LGeShE L I ?8 Zorrn?n%g nd
(1) 707t NenaPidkS8HE!arkhX B 56" orblonidh SR abime o v edLeLe g it bone
nmet hod anal Rgspton, lsiehls8 bosopbrddis. €Xanpl e by the Tollow ng process. 5 9
EP 0 376 197 Bbmbdahd {i) shihbahg @ididbi AR bEERMAEISd orily P otherwidd (drskdiidlel B IntBRAGHs! PN
step 3 15 intramuscular injection). [err] I'nm the above
fornulas, Z i Ysul Hasagsiforths gor @rap administiatonanciid 6@ AndPha@iaTiords) Gudn'kd tibidiefnciaavale! S
respect i vel sughrecogted@nd tfineccaiitabloesy Ipills,gRanales, (hewderss CapbullysQinEllifig Q6! cagsey, tshaps,
step 1 In télis, eredsions.@nd ssmepsionsonpound (V) or a salt thereof, is reacted
wi t h conmpound Thege prakgosage doging canttemesnifadturedtfy théeer pe ls®emprecediresadiiing @hel omBoune
conpound 1q | )a9r & Phymaggiticalyheccentable saltatherbal swithf the acaniers e \excigientsr osed cBmimaly Usle
hal ogens, pPaPcpuipal pragtisp-or i ne, br omi ne and iodine, and hydroxyl groups ‘
activated by EXAMPIeFof salt pagiers or pxpipients ingluderhinders Auehors Syrupcoun areki¢, geletin, Sabigl
p-t ol uenesu™ Y%?F?P‘B)Fg?","", pé{?’?"gz;l‘ai TUSrE sioh 28 legpeon §uctoee 2nd ofhertsHaarse s starply kaloivn)
and or ganj cp!lg DalAbieing. lubricaing agants, fuch S Rapnssiumystegiale, 'ﬁaﬁ@mllﬁﬁ?{aglm silica, etc.,
di benzyl pholihe J‘si)g}gts Eﬂfor ng@t% fgﬁgf B% e&‘ﬁgucgdsh?‘?'.“yég"w,s‘;?c:gge reaction
of COWDOU”_%.S. b&fanédu rﬁ'@é&e‘%@ ('J;% rl{'xuscurl‘E an 0 rgégﬁfgon%a%u% st?qrq%:ﬁ?gdlt i n@"%E’XaFP Op‘lg es
conduct ed i N~ gpeSh H proftrdiichs @i B, u cflﬁ he per se_kno B e%gres,q%'%@wge y
of such sol ygsbhdird ' orhdiSityit RBpdufid (Y = QBB 94 §nggb ﬁ Te i Cehicled a@whog
xyl ene, gf N@higie S8tCiRiecdnsCihdied N smonk SdieR YhlsBlobiEan Ralind'! fr B Itg'fcrgfdutig‘}an . ; S
such as netA¥ededry, stitabid Bependinh AsARSen &%ﬁﬁ@mﬁfﬂﬁ&llﬁ&e% i orHoi rfactants’can
nitriles sushenploy@CitiRHrdpaiaticA of MisEtoRs. RS oifyWehlcistmaPlol &:@piE be 'sébaind o G softietin
am des suclhoilagnd as a cosolvent, benzyl benzoate, or benzyl alcohol can be used. The injections so prepared are
generally filled into suitable ampules.
25 It is also possible to incorporate in such a preparation a different active ingredient showing bone-
resorption inhibitory activity (for example, Ipriflavone ) to provide a product showing a still more potent bone
_ resorption inhibitory effect.
N Compound (I) or a salt thereof can be used as a prophylactic and therapeutic agent for diseases arising
from bone resorption, such as osteoporosis. While the daily dosage of compound (l) or a salt thereof
30 depends on the patient's condition and body weight, method of administration, and other factors, the oral
dosage for an adult human (weighing about 50 kg) is 1 to 500 mg, preferably 15 to 300 mg, as active

ingredient (compound (I) or a salt thereof) and this dosage is administered in a single dose to 3 divided
doses a day. ' ) :

oo

s EFFECTS OF THE INVENTION

- Compound (I) or a salt thereof, which is provided by the present invention, has potent bone resorption
inhibitory, bone metabolism improving, and bone formation promoting activities and is used in the
prevention and treatment of various diseases arising from bone resorption, such as osteoporosis, in man

40 and animals. B
Compound (I) or a salt thereof of the present invention, is only sparingly toxic and can be safely used.
The following test, reference examples and working examples are intended to illustrate the present
invention in further detail.

45 Test 1 Study on bone resorption inhibition

Bone resorption inhibitory activity was determined accordng to the method of Raisz [Journal of Clinical
Investigation (J. Clin. Invest.) 44, 103-116 (1965)].
Thus, a Sprague-Dawley rat at day 19 of pregnancy was subcutaneously dosed with 50 wCi of *5Ca {a
50 radioisotope of calcium, in CaCl). On the next day, the animal was laparotomized and the fetuses were
removed aseptically. The right and left humeri (radii and ulnae) of each rat fetus were dissected from the
body under the dissection microscope. The connective fissue and cartilages were removed as far as
possible to prepare bone culture specimens. Each piece of bone was incubated in 0.6 m! of BGJ, medium
Fitton-Jackson modification {the tradename owned by GIBCO Laboratories, U 8.A.) containing 2 mg/mi of
§5 bovine serum albumin at 37 *C for 24 hours. Then, incubation was carried out for two additional days in the
above-mentioned medium to which the test compound had been added at a final concentration of 10 ng/ml.
The radioactivities of *5Ca in the culture medium and bone were determined and the ratio (%) of *5Ca
released from the bone to the medium was calculated according to the following formula.
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i

' 35 NN- di met hyl f or mam de, sul foxi des such as di nethyl sulfoxide,

hal ogenat ed hydrocarbns such as chl o- rof orm dichl oronet hane,

1, 2-di chl oroet hane, 1,1, 2, 2-tetrdERP3®a9MBhe, etc., and ketones such as
acetone, 2-butanone, as well as various m xtures of such solvents. This
reaction is conducted in the presence of an inorganic base, such as sodi um
hydr oxi de, pot assi um hydroxi de, potassgum carbonate, sodi um carbonat e,

sodi um hydrogen carbonate, or aw =rganic base sagh 40 as amines, e.g.
pyridine, triethylamne, and N, N-di netvytaniline. The preferred proportion
of sucly base is 1 to 5 noles per nole of conpound (V) or a salt thereof.
This reactipa | SatRqRjltict@olelgREEKoR thy badb to thewmediuni 0 about 150 [err] C and
preferably g - #Ccd @utfin the inedimbout 100 * C. The starting compound V or salt
t hereof carc be 99 dvestiiztbelbonbor exanpl e by the processes described in Chem
Phar m Bul | The3Bne8 580 tiiel ®BiB9s altid BherlitterFYeee similaBy liicuba®0, witB@O additibd 3P he tebd
React i on eompeung for fwotdayssand seryed ag oanprojeind (|11 a) or a salt thereof is

hal ogenat ed Theovalyps/for T bangpar dropn vasy expressed drpmeant Theratig (%) of thissvajue for the geatraesh be
conduct edd"eyp te ¥ha cenirpl value wassialemined cig sesyits amshown in e faxanpl e, the reaction
can be carried out by the processes described in Shin Zi kken Kagaku Koza
14, Syntheses and Reactions of Organic Conpounds [II], Maruzen, 1977. Thus,
for ex¥hple, this reaction can be conducted by reacting conpound (lla) or a.
salt thereof with a hal ogenating agent such as a chlorinating agent (e.g.
phoagporus pent achl oride, thionyl chloride, oxalyl chloride). 55 The
reaction is conducted in a solvent which does not interfere with the
reactigh or in the absence of a solvent. The solvent nentioned just above

i ncl udes, anong others, aromatic hydrocarbons such as benzene, toluene,

xyl ene, ethers such as di oxane, tetrahydrofuran, dinmethoxyethane, nitriles
such as acetonitrile, 10 EP0376197B1 am des such as

N, N- di et hyl f or mam de and hal ogenat ed hydrocarbons such as chl orof orm

di ch- bkoronet hane, 1, 2-dichloroethane, 1,1,2, 2-tetrachl oroethane, as well
as various m xtures of such solvents. This reaction is carried out under
heating [err]. The reaction tine approximtely ranges from1l to 20 hours. 5
Reaction step 3 In this step, conpound (I1b) or a salt thereof is subjected

4 1o an oxidation reaction to give conpound (I1Ic)
30 ’
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‘or a sal't thereof. 10 This reaction is conducted in the sane nmanner as
process D. The conmpound (Ila) can al so be synthesized by the foll ow ng
process. 15 Z (V1) EPO37¢ 1Reaction step 1 20 [ERR|
Reaction step 2 (H 30 Z 35 Reaction step 3

[ERR] In the above fornulas, R neans a | ower alkyl group and all -other
synbol s are respectivebpyps gefined 40 hereinbefore. Reaction step 1 This
is a reaction step where conpound (V) is reacted with conpound (VII) or a
salt thereof in the 45ExamphemNwe of a bastS¢a mEdleaseanpound (VIII).

Exanpl es sof | eaving group Z include tl& of cepstoodnwvadue)l her ei nbef ore.
Exanpl es of | ower al ky as net hyl,

et hyl, propyl, isopropyl, butyl, isobutyl 84The reaction of compound (V)
wi th conpound (VIIl) or a s thereof is cond@fted in a solvent which does
not interfere with the reacfjon. 50 Exarrplés of such sol vent include
aromati cydrocarbons, suchhqs benzene, tolueng xylene, etc. ethers such
as di oxane, tetrahydrofuramy di methoxyethane, /&t c., esters such as ethyl
acetate, am des such as NN-22i net hyl f or mam de,s7sul f oxi des such as di net hyl
sul f oxi de, hal ogenat ed hydr2xar bons such as cl@Sor of orm di chl or onet hane,

1, 2-dich ;0" oet hane, 1.1,2, 2& etrachl oroet hane,79%and ket ones such as acet one,
2- but anone, and appropri at S%hi xtures thereof. 75 This reaction is
conducted in the presence an inorgani c bas 4 such as sodi um hydr oxi de,
pot assi um hydr oxi de, potas m car bonat e, sodiggm hydrogen carbonate, etc.,
or an organic base, such asgyridine, triethylgmne, and

N. N-di meghyl aniline. The prggortion of such bgge is preferably about 1 to 5

nol es per nole of conpound 50v). 11 73 .

55 78

56 76

59 64

25 631) 79

632) 86

. 127 69

C 128 76

e 131 69

132 57

% 133 79

136 67

138 63

140 61

141 57

35 143 44

- 144 52

146 62

150 71

153 63

© 155 : 80

157 . 71

160 _ 54

161 50

163 50

< 167 48

174 73

176 82

183 47

191 58

198 62

50 201 65
5 Note 1) 2-oxide Note 2) 2,2-dioxide
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EP 0 376-197 Bl This reaction is conducted generally, at [err]to and
preferably at [err]. The reaction tine is generally 30 nminutes to 10 hours.
Reaction step 2 5 This is a reacti &R 05378390B&re conpound (VIII) is

hydrol yzed in the presence of a base to give conpound (IX). Thi S reaction

| s conduct ed yhfj, § s\iﬁamhevxgllngcﬁnéj S o the WrSiohtGhvent WtF.b&eQ% J GRGL P,
ceam o3 o it ST SR b e bt i B o
i sopropyl al cohol, net oxyethano such

al cohol s, ﬁ-g&ﬁg{ayﬁa,gfmmof@%;,@&g N, N- di et hyl f or mami de and d| met hyl

sul foxi dee This reaction is conducted in the presence of an inorganic base
‘such as sodi Weptioysdiotny i vile ,pefiiines on Shraflis®amsy des atPfOl Méeks YMhgeSnA0HRMNG - from the
anmoni a, OfollaningGiag atel réts lvérs @rabyidSedowith #RAENEbADYUNA BldBR S welk ©r 3 dédﬁ?"ohé( loRdAg

di et hyl am days. Oncthepdiey|follovting the Estjibgirgy; thel ighe fomiliSwas remblae! fidiadacH raid BibfigeRd tol s8if  Of
such base Xsaylphptogrdmhy mith @ sofp ¥iraynappaatesf (Safter1GSMNSofteN)] Uding. a rhlofoBensibieter (POME5S
conduct €@ ggg?e Medica)), the rensvérsecaectiop pictheetemiyi op thecsoft X-rayRiira @/bs smanmetl efoa [ink bne-fifth
This is a the idists! enddpetephisis a bendbngity Wpvecnatiem, Hertet densite wedalculgted eartiiagl

Wi th corrpot?r?'é? Wd@ﬁm@e@&F‘P‘h?@@F‘é ¢d byrinqup at gh fdeurasl ebJapanese Qrthgpedicdsspciation (J.
conmpound ( ﬂ“ﬁ? P- Ass k57, 1928 H88Rof . Exanpl es of |eaving group Z are hydroxyl
groups activ "ﬂ’h"‘ r"@f‘é’r%ﬁﬁ' 'bﬂF'Urf?%waW?P?@‘&‘ right anojes witimthe py

terifiaPP s e w i a"‘asewae.ége gursection was put into a
Sstglrljelnegﬂ?r :%5”% Il'"r%co g dfabh\g % Tha gy ‘tﬁsiﬂU ‘,’ and
glrggp]\lz/;l Bﬂggﬁ ! % h@a?éd osp or ‘8“’ ﬁrcafp?n ip ?) tB?md
(1X) or ,a Sakhe m@inamm 0 uﬂgaﬁ'&réja%ueg fo?%e Wg&.ﬁgf 'ﬁratgopeﬁgrs%ev%ré na

sol vent \Ahaaéamﬂ&fsiinm&uné&}&a{ f# inSrabib & fhrdugffa.l €2CLT O
sol vent are aromatic hydrocarbons such as benzene, toluene xyl ene, ethers

such as di oxane, tetrahydrofuran, dinetfggyet hane, al cohols such as

met hanol , ethanol, propanol, esters such as 30 et hyI acetate, nitriles
such aseacfLonrtrite, pyrTarmes SutiT ¢ Y e, T1TE, am qes—stein as
N, N di met 1%/' or mani de, ~ sul f oxi des suc?\’?'&gﬁ} | I?B‘Eetﬁ? s'% ﬁl ¥ ¥R &Ma)) A7hSY A ed
hydr ocar bops—such—as—chloroform—dichl ane 1 _23dichloroeflthane

1, 1, R 2- t e{ShamiobesetionCormie, etc., ket orles, osudn3eso.eain] oneg2:26but 00ex9 hnd
appropri at goaphorectamyCoptrgbr eof . Thi s redcti &n i|4.082s00R5c| ed07.7+38he |pHdsahcp of
an i nor &an(©Mpaund (Bxamelp Na 22)Testnat giougriox 1We, [583640.8720M 3800194t o) i B2d:2.4"
pot assi um cpsdugnat e, sodi um carbonate, sodi um hydrogen car bonate, or an
organi ¢ basg<aoicEonRsared witieédphaidciomiad Eatrold}- 9. pyrl di ne, tri et hyI am' ne, and

N, N- di met hytant e e proportTom of —sucthbase—t+s—preferabty—abott—3+—+t0 5
nol es pgr mole of conpound (1X).

Table 3
Group Daily dose (mg/kg) | Dry weight (mg) | Ashes (mg)
40 | Sham operation Control 0 130.4£4.4* 88.3+2.5*
Oophorectomy Control 0 112.32£3.7 74.3x25
Compound (Example No. 146) Treatment group 100 128.2°+5.0 84.1£35
*p<0.05
p *p<0.01
50
85
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1

ThIS reaction is conducted generally at -20 * Cto 150 * C and preferably
at [err]. As the salt of conmpound (l) according to the invention, a

phar maceutical |y acceptabl e salt. i s EBO¥E18PB] 40 used. The
pharmaceutically acceptable salt includes, anong others, salts with

i norgani c bases, salts with organic bas alts with organic acids and
salts with basic or aci d am no acids. The i'norganic bases include, anpng
ot hers, al kgt—retals—(e—g——sottH—potapsSui—ard—alkal-he—earth netal g
(e.qg. cal ci WH®Rrgnesi um ) _and t he or gan| Qelbedpssmafig) u@y,weeqhﬁmg) D tASISS $mg)
t ri met hyl & 1Sham bpetatdnlQshtnm ne, pyri di ne, | pi col i ge, 131.4:2.1= 85.7+1.3*
N, N- di benzy| @bphgteetnagiCantrbine, and di et hanpl ami neg The | ngfgagiec akizgSsss
ment i oned ap®Gumepdumdt(Exetiple NanBa)Trekbment dieups| hydrioghl oric aerelss.hydr adresH C
aci d, hydr o| Gampouad:ExhmpletNosisticireatmentgralp i tri doaci d, [sulibzsi4s ac) dazegyl t/he
organi ¢ aci dg,gp$0 Mentioned above Tnclude, Tormc acld, aceric acrd,
trifl uordacebﬂ,@(ﬁm d, oxal ic acid, tartaric acid, fumaric acid, maleic
aci d, net harestutfonte—eaeit; benzenest--onri-c—aci d, p—t-olueresi fonic aci d.

and citric aci d The basic or acidic amno acids i ncI ude argi ni ne, |ysine,
aspartic acid,® e[ é'°’é\c"iaﬁ'° 2 Hropghf thah fhe comppynd of the presaptgigntionds efiaciive Lie

types of saP 19 %masaséFst"E%fPis§9W°t"l1""f9&§%a§° ofealejung o o Rpnesh ar e
fornmed whén eto 8‘f”mb ’t“éer{ '8" ’?P‘EB?(&D ARl 'f‘ thefollowlng gyeanings-aci di c
group such &3 ; n"l 'él"p PP efiouRfPe sparer
R and _said sa ts WI aic ds rrea s formed when conpound (I) contains a
basi ¢ gr oup gsifekbe #Ranfid {10 ON ring A or in the substituent B or R The

t oxi ci ty spf “cCompound (1) and its salt are very low For exanple, when the

conmpounds  synt1g&hiigedoiiPsuspbnion?siRlufminia Thioddd (Wg)zlg dihibromét Qﬂoﬁtnﬁ)rv?eqe gdﬁl y
in a dose Otiropkiéd difiydokdlyl cRioridlb ¢48.0. d) And Bibh{lcydlBRexEHR @B §)5h BHat order Cand HHERR
and salt acetmed witgics-ookng Gor 30 MTAIS. Theleadkbh MRtuRATes 6k BourddNito RERGer A B Rigafd
i nhi bitory gdriwas beparatdd (The adudell Idyanieas leRifaciBE Wit Bhidrdlormahd b loxtiabtGvall csiidite PN
and di mi rut the rorgahic ayare Thenoigiinic &ohutign wislithér @Eshed @ith &atBA) GBacdMgE0.) AR soilcled to -
t her eof havdistijetior infvacup it giverethpirdenycibherydphamgiyexyiae (66 @g, yieldBP6) 376 197 Bl
Therefore, boAPOIBAUCAI IMiad salts according to the present invention can be
used—as a HMBg‘ #RSYy CRER: t4iBHdbdrE HElc1 4R (Al ), 260 {18l m), #43 (2Heg, P2 vianT.340eH,and
«treat ment of=Y8pi GW2Mdst sl arising frombone resorption, such as
ost eopor 8%is. Conmpound (1) and salts thereof can be administered orally or
ot herw se ( re P@ %y int ravenous or 5 intramuscul ar injection). Usual
dosage forns for oraI adm ni- S}(Qfat on_include solid and |liquid fornms, such
as tablets $Ht§%dW? ?""%ru@sa 8’8%ﬁ°e'c:f‘a5.‘ﬁla i 9t S8 Bdeirapydenr 'tag')thv'qmomlaé,e was
granul es pgly\d"g_ 516 s (including soft capsules), syrups, elixirs,

?Egl stlecr)nze ﬂggégb%fp@ﬁ ures(sghfgf;/ﬁé tﬁgﬂf nﬂ,gzéﬁg”rﬁ), G R o TRMLF T ﬁ-f'

Reference Example 3

In the same manner as Reference Example 1, ethyl 3,4-dimethoxyphenylglyoxylate was obtained. Yield
78%.

bp. 158-160 * C/0.1 mmHg

NMR (¢ ppm, CDCl3): 1.38 (3H, t, J 7 Hz), 3.93 (3H, s), 3.95 (3H, s), 4.41 (2H, q, J 7 Hz), 6.91 (1H, d,
45 J=8 Hz), 7.5-7.7 (2H, m).

Reference Example 4

In the same ‘manner as Reference Example 1, ethyl 3,4-ethylenedioxyphenylglyoxylate was obtained.
s6 Yield 86%.

bp. 172-175 * C/0.5 mmHg

Reference Example 5

55 in the same manner as Reference Example 1, ethyl 4-hexylphenylglyoxylate was obtained. Yield 84%.
bp. 160-162 * C/0.5 mmHg

NMR (6 ppm, CDCs): 0.87 (3H, t, J=7 Hz), 1.40 (3H, t, J=7 Hz), 1.2-1.8 (8H, m), 2.67 (2H, t, J=7 Hz), 4.33
(2H, q, J=7 Hz), 7.28 (2H, d, J=9 Hz), 7.90 (2H, d, J=9 Hz).
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1. 10 (I') or a pharmaceutically acceptable salt thereof with the carriers or
exci pients used comonly in parmaceutical practice. Exanples of said
carriers or excipients include bi 8326 I9TR1 as syrup, gum arabic, gelatin,
sorbitol, gumtragacanth, polyvinylpyrrolidone, fillers such as |actose,
sucr ose aﬁg;ler&wg;-am%%ar s, corn starch, cal cium phosphate, glycine,
| ubricati h as magnesium stearate, talc, polyethylene glycol,
silica, etca,sohiont Shdkin® Bbraylits (20 @H inSet T103SmIP RhsPhcled BiRFWEL toRA0caBbibd NY
agent s s UglitichSof bRii 5167,8-uranyhid alnbshitRiglydlyRte @£ Gin fofiaBh (200 'miP A& HoMpidon of
adm ni st rdbgwitd ddtitdnl) dévtic AL NG )t VAR ddidedvand | the Feattioh Afbiurd) wes Poupdaindwalhand €. J.
subcut anedxisctediwith ERceI6MTRTHe dhidtofoli1ag6r Nad ashEiwvibiwa®y, diied (MOS0. Bk the suvent was
Supposi t odititksl. off idgive athyb2:-byalkoixy 2-[Si6:7BteteshydpRZ napbihyoaatafsb(84.8 @ leldrogth) byantdile per
se known NMVR @Gepur ©RC)f 1022 (81 ArYFH7dHzh 1 844 p el (Aid) m)r3.32r(1H, i 456 Hr), 4bBapUNd), (1)
or a salt7t@8maof in a sterile aqueous or oily vehicle. The aqueous 20
vehicl @ for injections include, anong others, physiological saline and
vari ous iRefgrense Exaawleift i ons and, if. necessary, suitable suspending agents
such as carboxynet hyl cel | ul ose sodi um or noni oni c surfactants can be
enpl oyed i n'"t 2 AP anoar i a8 Refarence, [Exammen s ottwhiwdiprys?-(dreyrjobpeiphrayaceiste #@snp)| e

be sesame°b§’ ol saybean oil, and as a cosol vent, benzyl benzoate, or
benzyl "l ¥ :
a

. be . used. The injections so prepared are generally filled.
into suit3bl Qﬁ%{%ﬁh%"g.) 25 It is also possible to incorporate in such a

preparation a different actipne—iRged-ent—showhg-bone resorption
inhibitory activity (for exdmidementilandlysissmeleeOs) t o grovi de a product

showi ng, a still nore potent |beagqr efocPigmn | NpigRst qry effect. Conpound (1)
or a salt thereof can be usqdrggmda Rr epridsact ig sagd {t herapeutic agent for
di seases arising from bone resorpttom—stucihr—as—osteoporosis. Wile the

dai ly dosage of conpound (I) or a salt thereof 30 depends on the patient's
conditio nd bad i ght, nmethod of administration, and other factors, the
oral desageoiy PRSult human (wei ghi ng about 50 kg) is 1 to 500.ny,.

%%a‘gé’gggag%gr of B BB U e SERE bRl b
s 12
i ﬁz), .7-%.6'

pL efer ??l éﬁS
t hereo o
dosés’ a Oghg s, =1 NYEATD @!Oﬁ%%%ggdﬁ )Pk 2 AR, =tNE], 887 -

+ which is @ﬁ?},yd & HPRESENT T'hvent ent” bone résorption
i nhi bi ry, bone netabolisminproving, and bone formation pronoting
activiti egefdéide EBamip®d i N the prevention and treatnment of various diseases
ari sing from bone resorption, such as osteoporosis, in man 40 and ani nal s.
Conpound (I )n the saneSradnhertal Ged@hceCHxamble 6,08t65 2Mdraxpe-@atdtyRnedicRyphardyyacei@iwas gl y
toxi c Cobtatned beansuif Vel 74%6ed. The follow ng test, reference exanpl es and
wor ki g ebMinpl pp, GPGs)i 1h4gidl .l =t70H2), 13141 $ttH ditde= 6tHzR 41hdd2H im),i 4RBc4H, E)0BI04 (iH, d,
further dé&t@itd). 68430 BHan). 1 St udy on bone resorption inhibition Bone
resorption inhibitory activity was determ ned accordng to the nethod’ of
Rai sz [ JoBefesenice Bxamplei1@i cal | nvestigation (J. din. Invest.) 44,103-116
(1965) ko

in the same manner as Reference Example 6, ethyl 2-hydroxy-2-(4-hexylphenyl)acetate was obtained
as an oil.
Yield 98%.
NMR (5 ppm, CDCls): 0.86 (3H, t, J=7 Hz), 1.24 (3H, t, J=7 Hz), 1.1-1.8 (8H, m), 2.60 (2H, t, =7 Hz), 4.0-
4.4 (2H, m), 5.11 (1H, s), 7.13 (2H, d, J=9 Hz), 7.32 (2H, d, J=9 H2).

Reference Example 11

To ethyl 2-hydroxy-2-(4-cyclohexylphenyl)acetate (62 ¢) was added thiony! chloride (100 ml) and the
mixture was refluxed for 1 hour. The reaction mixture was then concentrated under reduced pressure, and
the residual oil was diluted with water and extracted with ether. The ether layer was washed with water,
dried (MgS0O4) and subjected to vacuum distillation to give ethyl 2-chloro-2-(4-cyclohexylphenyl)acetate (50
g, yield 89%).
bp. 160-162 * G/0.5 mmHg
NMR (¢ ppm, CDCls): 1.24 (3H, t, J=7 Hz), 1.2-2.0 (10H, m), 2.5 (1H, m), 4.21 (2H, q, J=7 Hz), 5.3 (1H, s),
7.18 (2H, d, J=9 Hz), 7.40 (2H, d, J=9 Hz).

50

55
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K2

‘Thus, a-:Sprague-Dawl ey rat at day 19 of pregnancy was subcut aneously dosed
with [err] so radioi sotope of cal cium err]. On the next day, the

ani mal was | aparotoni zed and the feFBQ@gﬁ 7B1r eroved aseptical ly. The
right and Ieft humeri (radii and ul nae) of each rat fetus were dissected
from the bofyeMid@andiy2di ssection nicroscope. The connective tissue and
cartil ages WE'r‘e—r'E'rmved—as far as possible to prepare b(g-ne culture

speci nens. Ea | Hofeibhee EXMMIpIaaL1E - £ I

FPtton Jackﬁﬁﬂmﬁggﬂ%@We trade%?ne%%%ﬂb@z%s CtOeﬁ La@o?g‘?dgmag?mﬁ
S. A) cord abmitsw142 - o6 MmHgf 55 bovi ne serum al bum n at [err] for 24 hours.
Then, i NcubMMRANPPNESDCIRN T.2448H, Bt=71HaY, 1.8\4b, Al Ai7t(H) AR 14,28 5 0,1 J= 71H3E 5.26 (1H, s), 7.0-
above- ment i 32, mpdi um to which the test conpound had been added at a fi nal
concentration of 10 [err]/m . The radioactivities of [err] in the culture
medi um and Beferencadxampiee®8er mi ned and the ratio (% of [err] released from
the bone™o the nmedi umwas cal cul ated according to the follow ng fornula.
13 EP03761¢'7B& s@nq ampr & feference Example 91 8yl 3Phigre-P-(34-attesedicaybhbnybavetita avas
bone to t heoki#ing "—Ye'dg% Ca count in the madl um C = [err]Ca count in

the bone Th R?{RP Bé fetuses of th tter were sinilarl
i ncubat ed W'Y ™. §arieh 10%?('\’” LdRé HF’e%f"'i@"bG‘?rﬂ@Mﬁﬁ' P25 (it shEFZ1 Htmeer ved
as contrdf SQ! Ece\éxa Ues, , for 5 bones per group were expressed in nmean. The

ratio (9 o % or the treatnent group to the control vaI ue was

det e\D‘ ned. T*}Fmé ?a?rlél lﬁaﬁné?ragR&Qm Eim%p-gall? ! &hy?‘z-cl‘;’téo-g ?+r%§ylp%gnyﬁa5ceég was obi me§5 14

an oil.

20 bp. 162-155°C/0.5 mmHg
NMR (6 ppm, CDcls) 0.88 (3H, t, J=7 Hz), 1.26 (3H, t, J=7 Hz), 1.1-1.8 (8H, m), 2.60 (2H, t, J=7 Hz), 4.1-
4.4 (2H, m), 5.33 (1H, s), 7.19 (2H, d, J= =9 Hz), 7.40 (2H, d, J=9 Hz).

Reference Example 15

To a solution of ethyl 2-hydroxy-2-(3,4-dimethoxyphenyl)acetate (19.5 g) in benzene (200 ml) was
added phosphorus tribromide (8.18) dropwise at 50°C and the mixture was stirred at 60°*C for one hour.
o The reaction mixture was then washed successively with water, saturated aqueous solution of NaHCO3z and

water and dried (MgSOs). The benzene was distilled off and the residue was subjected to silica gel
30 chromatography. From the fraction eluted by ethyl acetate-hexane (1:3, v/v), ethyl 2-bromo-2-(3,4-dimethox-

yphenyl)acetate (18.5 g, yield 75%) was obtained as an oil.

NMR (5 ppm, CDCls): 1.27 (3H, t, J=7 Hz), 3.86 (3H, s), 3.89 (3H, s), 4.23 (2H, q, J=7 Hz), 531 (1H, s),

6.80 (1H, d, J=8 Hz), 7.0-7.2 (2H, m)

35 Reference Example 16

In acetone (400 ml) was dissolved 4-cyclohexylaniline (50.g) followed by addition of 47% aqueous HBr
(147 g). Then, a solution of NaNO (21.6 g) in water (30 ml) was added dropwise at 0-5°C and the mixture
was stirred at 5°C for an additional 30 minutes. Thereafter, the reaction mixture was warmed to 15°C and
40 methyl acrylate (147 g) was added. With vigorous stirring, Cu20 (1 g) was added in small portions, .
whereupon an exothermic reaction took place to liberate a nitrogen gas. After the evolution of nitrogen gas
had subsided, the reaction mixture was further stirred for 2 hours and, then, concentrated. The residue was
diluted with water and extracted with ethyl acetate. The ethyl acetate layer was washed with water, dried
(MgS0O4) and the solvent was distilled off to give methyl 2-bromo-3-(4-cyclohexylphenyl)propionate as a
45 crude oil (91 g, yield 98%).
NMR (5 ppm, CDCls): 1.2-2.0 (10H, m), 2.5 (1H, m), 3.15 (1H, d.d, J=14 and 7 Hz), 3.43 (1H, dd, J=14
and 7 Hz), 3.70 (3H, s), 4.37 (1H, t, J=7 Hz), 7.10 (4H, s).

Reference Example 17

50
A solution of ethyl 2-chloro-2-(5,6,7,8-tetrahydro-2-naphthyl)acetate (32 g) in acetone (50 ml) was added

to a mixture of thioglycolic acid (14 g), K2COs (52.7 g) and acetone (250 ml). This mixture was refluxed for

5 hours and, concentrated in vacuo. The residue was poured into water and extracted with ether. The
aqueous layer was acidified with concentrated hydrochloric acid and extracted with ethyl acetate. The ethyl

55 acotate layer was washed with water, dried (MgSO.) and concentrated. The residue was subjected to silica
gel chromatography. From the fraction eluted by chloroform-ethyl acetate-methanol (20:2:1, viv),

ethoxycarbony!(5,6,7,8-tetrahydro-2-naphthyl)methylthioacstic acid (31.8 g, yield 81%) was obtained as an
oil.
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EP 0 376197 Bl Table 1 Exanpl e No.

45Ca rel eased 5

(% of control value) 1 _ 84 10 - 62 12

84 10 14 EP0376197B1 g1 19 70
21 73 22 57 23 65
22 a3 NMR (5 ppm, CDCla)’ 192:%% frd=7 H2), 18 (44, m), 27 (@ m). 397 {IH, d. J=15 Hz), 3.30 a2, 31

J=1 . 7 )

23 20 J=15Hz), 4.18 2H, q, J= 9(1H s), 6.9-7.2 (3H, m). 76 50 73
55 Reference Example 188 56 76 59 64
25 . 631 79 632) 86 127
69 128 In the same manner a&CRelefehce Example 17, ethoxycarbonyl(§#-difethoxyphenyl)methylthicacetic
132 acid was obtained as ar/ oill(gigid 98%). : 79 136 67 138
63 NMR (6 ppm, CDCls): 1.23 (3H, t, J=7 Hz), 3.18 (2H, dd, J=21 and 15 Hz), .87 (BH, s), 4.20 (2H, q, J=7

%

N

10

15

20

25

30

35

80

55

Hz), 4.81 (1H, s), 6.7-7.1 (3H, m), 9.40 (1H, broad).

Reference Example 19

In the same manner as Reference Example 17, ethoxycarbonyl(4-cyclohexylphenyl)methylthioacetic
acid was obtained as an oil (yield 85%).
NMR (5 ppm, CDCls): 1.23 (3H, t, J=7 Hz), 1.2-2.0 (8H, m), 2.5 (1H, m), 3.18 (2H, dd, J=21 and 15 Hz),
4.18 (2H, q, J=7 H2), 4.83 (1H, s), 7.17 (2H, d, J=9 Hz), 7.38 (2H, d, J=9 Hz).

Reference Example 20

Triethylamine (46.5 g) was added dropwise to a mixture of thioglycolic acid (20.8 g), ethyl 2-chloro-2-(4-
hexylphenyl)acetate (68 g) and DMF (250 ml) under ice-cooling. After completion of dropwise addition, the
mixture was further stirred for one hour with ice-cooling, and the resulting reaction mixture was poured into
water and extracted with ether. The aqueous layer was acidified with concenirated hydrochloric acid and
extracted with ethyl acetate. The ethyl acetate layer was washed with water, dried (MgSO4) and con-
centrated to give ethoxycarbonyl(4-hexylphenyl)methyithioacetic acid as a crude oil (63.5 g, yield 92%). _
NMR (3 ppm, CDCls): 0.83 (3H, t, J=7 Hz), 1.26 (3H, t, J=7 Hz), 1.1-1.8 (8H, m), 2,59 (2H, t, J=7 Hz2), 3.11
(1H, d, J=15 Hz), 3.30 (1H, d, J= =15 Hz), 4.1-4.4 (2H, m) 4.84 (1H, s), 7.26 2H, d, J= 9Hz),735 (2H, d,
J=9 Hz)

Reference Example 21

In the same manner as Referonce Example 20, methoxycarbonylphenylmethylthioacetic acid was
obtained as an oil (yield 98%).
NMR (5 ppm, CDCls): 3.11 (1H, d, J=15 Hz), 3.31 (1H, d, J=15 Hz), 3.75 (3H, s), 4.90 (1H, s), 7.3-7.5 (5H,
m).

Reference Example 22

In the same manner as Reference Example 20, methoxycarbonyI(4»-chIorophenyl)memylthloacetlc acid
was obtained as an oil (vield 87%).
NMR (& ppm, CDCls): 3.03 (1H, d, J=15 Hz), 3.35 (1H, d, J=15 Hz), 3.67 (3H, s), 4.81 (1H, s), 7.1-7.5 (4H,
m).

Reference Example 23

In the same manner as Reference BExample 20, sethoxycarbonyl(3,4-ethylenedioxyphenyl)-
methylthioacetic acid was obtained as an oil (yield 97%).
NMR (5 ppm, CDCls): 1.26 (3H, t, J=7 Hz), 3.13 (1H, d, J=15 Hz), 3.30 (1H, d, J=15 H2), 4.1-4.4 (2H, m),
4.26 (4H, s), 4.78 (1H, s), 6.8-7.1 (3H, m).

Reference Example 24

In the same manner as Reference Example 20, 2-[ethoxycarbonyl{4-cyclohexylphenyl)methylithio}-
propionic acid was obtained as an oil (yield 89%).
NMR (3 ppm, CDCl3): 11-20(16H m), 2.5 (1H, m), 3.49 (2H, q.J =7 Hz), 4.1-4.4 (2H, m), 4.88 (1H, s), 7.1-
7.4 (4H, m).
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%140 : 61 141 57 35 ~. 143

44’ 144 ° 52 146 62 150
71 153 ' 63 40 EP 0 376 197 B1 155 80
157 71 160 54 161 50
163 Reference Example8 49 : 167 48 174
73 176 82 183 47 191 _

58 198 In the same manndP 4s Haference Example 20, methyl 2- methylthio-3-(4-cyclohexylphenyl 5
Note 1) 2- Opiofibhate wes obiaihda (a8 ar2di (ei@ediyoxi de 15 EP sthyltio {4 oydoey phony)

shows thad NWe €M) CDOR): 82-4.0(10HE), 2.9 (1H/vA), RORAR).d,IJRYE Brid 70Hz),i 3BBI(IH, HAL: 16IM9),
rel ease of Beg(1H, d)y=481HB A 2384, 6.093a6 @l T\H),[3.68(H, €)0R6-8.8(1H, hh @32 @HpUCI Nng an
excel l ent bone resorption inhibitory effect. Test 2 Study on treatnent of
ost eopor osi Befgrenoe ramples 26 thyougtedd per f or med on Sprague-Dawl ey rats at 10
weeks of age and starting fromthe follow ng day, the rats were orally
dosed wi t"h t hdn sybstentiglynthd same Barviernes Refajee Exaiple3l. fiscqempouss ghowg inafablgrs weae
days. On theP®@?ed fol | owi ng the | ast dosing, the right fenur was renoved
fromeach rat and subjected to soft X-ray photography with a soft X-ray
apparatus (Softex CSM Softex). Using a m crodensitoneter (PDM5, 10 Konica
Medi cal ), _the transverse section of the fenmur on the soft X-ray filmwas
scanned 3f a poi nt one-fifth fromthe distal end (metaphysis) and fromthe
density wave pattern, bone density was cal cul ated according

(N
20
25
/
30
35
40
45

50
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1; to the mcrodensitonetric nethod described by Inoue et al. [Journal of

- Japanese Orthopedic Association (J. Jpn. Othop. Ass.) 57, 1923 (1983)].
After soft X-ray photographi ng, ER® 3763I9BItal part of the fenmur was
sectioned off at right angles with the 15 major axis. After the bone
marrows were washed off with a rinse punp, the femur section was put into a
porcel ai n cruc&ja\%l&e, pl aced in a oven and dried at 110 [err] C for 24 hours.
The dry wei ght Phen determ ned. The porcel ain crucible containing the
bone was transferred to a nmuffle furnace (FP-41, Yanmnato Chem cl) and heated
at 500_[err] Cfor 3 hours and at 800 [err] C for 2 hours for calcification

of the’ bone and the ashes were wR 20 The .mean standard errors of
the nmeasured values for the right ts per group were
determ ned. The results are sho ble 2 through 4. Table 2 25 G oup

Dai |y dose Bone density Dry weight (ngd) Ashes (ng) (ng/kg) Sham operation
Cont r ab 0] 1. 3040. OZl**Y 10.22.0 80. 02.0
Qophor ect ony g R? R? 0 eg 062035 107.73.3
74.32.2 30 BuRdYPExanpl e NO. 22) Tr eat merk®3r oupC°C/mudlg)
1.336[err]0.072* 120. 03. 4* '82.42.4* "p<0.05 **p<0.01 (corrpar ed with
oophor ect om zed ntrol s) B54le ?Le 3 Goup 82

Dai | y t#lose (rrg/ kg Dry wel ght Ashes (ng)

0

&lam operatl on Control,
. 112 .7 3 rrpound (Exa Tr eat ment
groh-() 100 422‘31? :CH- g4 13. 5 <o 0 2421?29(50@4 45 50 55 16

EP 0 376 197 Bl Table 4

28 H, 4-(CH;)sC- 82 140-142/0.7

» 29 H, 4-C.HsC(CHs).- 75 145-148/0.4

30 H, 4-(CHs)sCCH,- 59  150-153/1.0

31 H, 4-|:>- 84  153-155/0.5
32 B, Aéo- 78 170-172/0.5

o 33 a.-4-[:><°’" 69 160-162/1.0

34 B¢ X* B 1m0

35 2-CHy, 5-CHy 85  116-118/0.7

§0 . '
{(continued)

55
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L

- DMF: N N—dlﬂE :

G oup - -' - Dai |y dose (mg/kg) Dry wei ght
(ng) Ashes (ng) 5 Sham oper ati on Contr ol 0

131 . 42.1** 85. 7+1. 3** Qophor e&Pdh$760SAB10|

0 114. 2+3. 6 76.32. 2 Conmpound (Exanple No. 163) Treat nment
group 100 127.6*-3.7 82.32.1 Conpound (Exanple No. 161)
Treat nent graup 100 127 5% 4.3 83.7+3.0 10  *p<0.05 It

i s apparent RHErbMes 2 thre&l;gh 4d{fhat t he conpgyggdof t,gﬁ present
invention is ExXah@Ald W N praventi t he decrea f nd
t?ﬁ@ bongtﬁli'ﬂ'ﬁg3 The

suppressing the in vivo release of calciumfro
symbol s used below in the reference and working- exanpl esd:‘k%@o he foll ow ng

meani ngs. S: Si n%ﬁet d: doghicty,, 4-CHJ plet, q qua|85et e doubl et
m nul i plet, br road J: coupl i ng const ant ,

suspensiion of al um num chI ori de 348 0 g) in di chI ororret hane &500 m) were
added dropwi se 37 hyl oxal yI3-€Hserd4d@ly 48. 0 g) and88heny!l2pcldRéGaBe (48 0 g)
in that order, and the m xture was stirred with ice-cooling for 30 m nutes.
The reacti onmmmmrmm | ayer
was separ at ed. e aqueous, La er xtracted vm h chl,qtof d the.
extract ®as con# ned vviths")'z @B@Jﬁl c |ayer. e. org}grzil 352? i on was
then washed with water, dried Lerr) and subj ected to distillation in vacuo

g&ye et hyl 4-cycl ohexyl phenyl gl yoxylate (68.0 g, yield 87% . bp. 163-165
[err

010. 3 mtggNIR [ eoccg, o), 47CB8,328H- &, 647 Hano-1827! g once

Exanpl e 2 In the sane manner as ef er ence 1, ethyl

5,6,7, 8- tetrahégdrg 2= napht h¥| g|¥gx¥| ate vas th alngri Yi. nl d_8004 35 bp
152-154[err]/0.5 mrHg NVR ([err]): 1.41 (3H, t. J=7 Hz), 1.8 (4H ), 2.8
(4H m, 4.44 (8, q, I=7 FA-(CHDKR<1H q, J =976z). 138-04lV0.3).

Ref erence Exanple 3 40 In the same nanner as Reference Exanple 1, ethyl

3, 4- dlnﬁkhoxyptwmwme&—*ﬁﬁﬁﬂ%iﬂp—ﬁs—rm]lo 1

W\J?Nwﬁzge”]géll(ﬁ (gH 3 L (ZHHf) 3.93 (3H, % 3. %Z’HES/B) 4.41 (2H,

30

Reference Examples 42 through 57

in substantially the same manner as Reference Example 6, the compounds shown in Table 6 were
35 obtained.
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1

45 ]

=8 Hz),
Ref erence Exanple 1,
so Yield 86%
sane manner as Reference Exanple 1,

7.5-7.7 (2H,

et hyl

m .

Ref erence Exanple 4 In the sane manner as

3, 4- ethylenedloxyphenylglyoxylate was obt ai ned.

et hyl

bp. 172-175 [err] CEPD 878kP7M3f er ence Exanple 5 55
4- hexyl phenyl gl yoxyl ate was

In the

obtained. Yield 84% bp. 160-162 [err] C/ 0.5 mHg NWR ([err]: 0.87 (3H t,
J=7 Hz), 1.40 (3H, t, J=7 Hz), 1.2-1.8 (8H, m, 2.67 (2H, t, J=7 Hz), 4.33
(2H, g, J=7 Hz), 7128 (2H} d, J=9 |Hz), 17.90 (2Hund, J=9|Hz) \»n17 = EP O
376197 Bl Referencg Exanple 6 A sd @i oh & sodiGnfhor ohyQy e 2. 0 9.1) in
et hanol 4 (100 m) whs addeg dropw sle 4io~andli ce-Ic6Ql g4l sofufi6R Qf et g
5,6, 7, 8-tetrahydrot 2- paphihyl gl yoxyl 3t & (45> 0Yei S ethangt 200 m ) g After
conpletion of 5 dfopwsejadditio ,gcd;n‘? a“gl 6 51) yag: atded anpSt he
reaction mxture whas @ured into @r.@rrq ty &t wi {hezhlogpf or il The
chl orof orm | ayer whs ®ashed with lgr ‘d'Plg._d (&R g and| tag Jotvent Ras
distilled off to gjve gthyl o= A S N S I ~
2- hydr oxy-2-(5, 6, 7| 8-t@etr 1hydro 2- nggh@%) aft;e%% 5 On oni gl d 9p% as
an oil. NVR (8 ppn| [&r] 22(’1H,l\t 7 178 34h, > 27 (BH m,
3.32 (1H, d, J=6 H), n4044(2H Y] ,-Fp - Rederénce Expnple 7
In the same nmanner| asZ2Ref grence Exanq»leaﬁ-\ ’-3 « Sv T
2- hydr d&y- 2- (4- cyc] ohexyl phenyl )acet:at& aisn&i 16 ¥ efd$83%| np.
85-86 * C (ethanol) El enehtal anally S\JLJ 2(§3 sales B8 »
Cal ¢d, : C, 73.2p; S H 8.45 Fc 13836t == H B R6Refief ence
Exarmpl e 8 In the shnme fanher as Refer.e&:eq-E@npl..é S Ihys 2O I
2- hydr gxy- 2- (3, 4- dj met Joxyphenyl ) qcetate was gbtained ag an oil. Yipld 82%
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O d -
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-~ nea w =g
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1NIVR(['err] 1.21 (3H t, J=7 Hz), 3.10 (1H d, J=6Hz), 3.87 (6H ), 4.21

(2h, q,' J=7 Hz),
Exanple 9 In the sane manner as Reﬁ@ﬂﬁﬁ@é9
2- hydr oxy- 2- (3, 4- ethylenedloxyphenyl)acetate was obt ai ned as an oi
3.41 (1H, d, J=6 Hz),
3-7.0 (3h

74%
(2H, m, 4.26
Exanpl e 10 40

2- hydr oxy- 2- (4

([err]1.]-1.

s), 7.13 (2H,
et hyl
chl oride (100

m xture was th

was dil ujped w
with water, dr
et hyl
(1H,

m, 4.21

(2H, d, %=9 Hz).
manner as Refe

2-ch] oro-2- (5,
Yi el #789% 5
1.8 (4H, m,
M. Refefence

25

30

35

35 NMR ([err]:

2- hydroxF:Z- 4-C
M)

2-chl or ot
[err] C/0.5 nmHg NER (

2

4H, s),
hexyl ph

8H, m
=9 FE

N dBnce

L h
ed ewgs
2- (®-cyr
er

=

2H,Zq,
18
Fence Ex
b, 7, 8-tefr
e 139-

mQI

D
7
EX

%’fﬁ'

12

[3)
)
o
E

| Yield Recrystall
solvent

(%)

.. Rz

Reference
Example No.

5.07 30 (1 H,

1.24 (3H,
5. 04 (1H d,
n the str@ mandgr as

g J¥cef ate
2.50% (g,

t~ 23
c#bhex%%
tha X
htsat'8dSunder

Edns

:3'\11—25gé

= (5".3'7%
bn@ alR ‘Ei i
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0il
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46

iy
.

J =

J=7 H),

pher
Ure \asar

6 Hz
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Ref grence =
W OhtRi ned
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lepsur e,

kanpl e 6,
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D g, Yiel
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RR] 1. 24
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1

10 ‘I n the sane manner as Reference Exanple 11,

et hyl

2-chl oro- 2- (3, 4- et hyl enedi oxyphenyl ) acet ate was obtai ned as an oil.

90% bp. 165-167 C/ 0.3 nmHg NVR ( EERR7:191B17 (3H,
6.8-7.1 (3H,

m,

4.27 (4H,

s),

5.25 (1 H,

s),

In the same manner as Reference Exanple 11,

t,

m .
et hyl

J=7 Hz),
15 Reference Exanple 14

4.1-

Yi el d
4.4 (2H,

26

2-chl or o- 2- (4- hexyl phenyl ) acet af e was obt al ed as an oil. 20 bp. 152-155
[ERR] /0.5rmHgNl\/I#2 RR' 0.88 %z |%%(BH 7Hz).~
1.8 (8H m, 2[60%(&Hmt, JF 5 3 g s 7.19
(2H d, ;J=9 Hz), 7]4 Gi(é-H JEFYZ l\uReferenc-e 5‘325:T0é 3
_sol ution of| etbyl 2- EQdedis- 2- (B, B FEnEE hox pﬂﬁ)ﬁbetat‘e’(}m\&\g) ich
benzene (200 ng wds Suded<phosphel US £2i br gnige £8:2A8) ¢regwiSeZat| [EERR]
and the nixjt ur &was s.tlg‘e,etat EB?]"fﬁ?,‘ ongl HGUs By 4aBi & Ti {t e was
t hen washed sud@esgi wgl ys WPt h watg HLedhur at @@edua!,sclﬁ@img NHCO3
and water and dEi eg . KThe be S sg\gl.geq_., S lang T gsi due
was subj ectled t@ sifl icgal + 30 qga gra hy,» Ero fr cl o gdl ut ed by
et hyl acet aft e- fexaf ﬁlm VIV Bl - m:Qé 4@ efRox: =
yphenyl ) aceft at &( 1§. ywel d [755% doas-obt i ndel s emnoill INWhEerr]):
1.27 (3H t| J§7H£"3'8‘6(3,$)‘,’.‘§1‘89(3H,,s,“21.'2'3( =7 H),
5.31 (I5H, Is), 6.8( (£ H 'R J F &£ 27 0-F. & C2HAML 1352 E&af.&sence
Exanple 16 [ n acetdn€@2(80an ) WP dips @l ‘@d| 23 va @y !|afP! ide H0g)
foll ovved by ad@ ti cnfﬁf,\_,ﬁf@g) aqupolrs tBrs( 1287 B Lheh, L [s@hutd ond df NaNO2
(21. in watler (13Q5nky Masyapdey B el ats @5 ey ]| Co he mixture
was stlrred at a5 [err] C for anjadditional 30 m nutes. THereafter, }[the
reacti df nixtude wds warned to {5 [err]C and] 40 nethyl dcrylate (147 Q)
was added. W& @ vidorous stirrihg, [err] (1 ) was added}in snmall portions,
wher eupon (Ego hermc reactiop took place fo liberate g nitrogen {gas.
After the %g of nitrogenjgas had subsj ded, the regction m xtjure was
furtherysti 2 houss and] themgd conceptrated. The |residde wds
diluted wt and ex@ractefl wi t hoet hyl pcetate. The Jet hyloacetjate
| ayer was shEd ifth water, drjied (MJSO4) anhd the solvent was distjlled
of f ¥9g gi ve| net hyI 2- br ono- 3- (44 cycl ohexyl phenyl ) propi ondte as a 45 crude
401 (91 g, yield 94%. NWR ([erf]: 1.2-2.0 (BOH, m, 2.5|1H m, 3} 15 (1H,
d.d, J=4 apd 2,Hz), 3.43 (1H, ¢.d, J=14 and| 7 Hz), 3.70 |(3H, s), 437 (1
H t, J =17 Hz)...,V 10 (4Ke s). Referegre Exapple 1L )
(=] D (=]
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O d ” ]
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2 3 : g
I o o o
b
0 m‘ e
45 gz
g0
e
& 8 3 sy & e
o %
50 & K
85 e



%

(32 9)

9),
hour s and,

extracted wit

: 50 A sol'ution of ethyl
in acetone (50 m) was adde
[err] (52.7 g) and acetone (25
concentrated in vacuo.

h et her.

& o it

2-chl oro-2-(5, 6,7, 8-tetrahydro-2-napht hyl )acetate
re of thioglycolic acid (14
m xture was refluxed for 5

The residue was poured into water and
The aqueous |ayer was acidified with concentrated

hydrochloric fcid andjextracted with ethyl acetate. The ethyl 55 acetate
| ayer was washed with wateb dried (MgSO4) gnd .cpQcghtratled, e residue
was subjected{to sili uaugeJac r ondt 6g@r aphy. F@m‘?hﬁffract |<9n-el wed b
chl orof ofm et hyl acet pt € nat Ranol (28: EB1, W@ o <~
et hoxycar bony (EL%%'?,B-tbLEathro-Z{yaE@t 1)) |Ehl0acthCf8de (34 8 g,
yield 81% was olBai nediasgafsoil | ¥8 E/D %76::1 NV [#&r hf 0 1.123
(3H, t, J=7 H), B.8 (4 T 2.7 [(48 M . & gl-Cd Jﬁ )"330(1
H d, J= 15Hz, 4218 | 2N 37 Heys 48 (b 8,55, 0-7. 2(F Dy .
Ref er enc® Exanpl e618 |5 +n cdhss sam panTeread R&f af epse Exalml El_ﬁ
et hoxycar bony] (3, E‘-dl maﬂ*loxyguenyl ) pt T I dohi oa.o:e;.(c,@ci d vvas ty® ned Jas an
oi | (yield 98p). OINR [ €irfi B 23 (3B | =1 F) § Fi8(qHE-dw c21 gnd 15
Hz), 3.87 (6H )& 4.p0AZH Q) 1378r): 4 41014, -=$) = §. Fal7ed n,
9.40 (1 Jg, brjoad)y= 10 ReEf efefre Exagpt® 1€ Iin ©he: SEMEIMHNNET ~is eference
Exanpl e 17, hoxycarlb 4=rycl hsgyﬁ)han)lgeh:hy:l&% dcefi &adjjd wds
obtained as gn oil (i § .e‘li ~higs Gr i) T1oP t DI )2 :
1.2-2,0 (8H, |m, &2. 5( , @)= H1P KN &, J’Sl%rﬂls R ¥ 1% (2H| a,
J=7 ), 4.89 (1B, s)|, 4 t¥ @ §, I8 ). Z..S&(Q‘Ht\d J5o 4N &
Ref er enc® Exgnpl € 20 20 Tri et hyl am ne (46 g) was agided dropwi sefto a
m xture of tHiogkycollic acid (20.8 g), ethylf 2-chloro-2-{4-
hexyl phenyl ) dcetHte ({58 g) and DVF (250 m ) funder ice-coling. After
conpl etion off #Hpwi Je addition, fhe mixtur¢ was further|stirred for gne
hour with icqg- Igrm, and the repulting reqaction m xtur¢ was poured ijnto
wat er arfd extjr & W th ether. The aqueous|layer, was acjdified with
concentrat ed hydﬁdihloric agi d anfl extggacteqd witd et hyl cet atg. The ¢t hyl
acetate |ayel wa® aghed with watpr, dried (err) and con{ 25 céntrated to
glVé\éthoxycarbonyI(4-hexy|phenyl met hyl t hi pacetic acid fs a crude oi
£ (63.5 g,4Yielld 929 .
g A K :
I8 S g R E
>t = b
o o
35
=Ec I. I .ln l.n
P> Q 8 5 ) o
. = ~ = =)
40 - o n < A
S =2 5B L 3
o~ N/ \/
? & & o ;
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0
g o
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&5 @ T B B
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55 Reference Examples 58 through 73

In substantially the same manner as Reference Example 11, the compounds shown in Table 7 were

obtained.
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*_vaR(err) 0.83 (3Ht, J=7 Hz), 1.26 (3H t, J=7 Hz), 1.1-1.8 (8H m, 2.59
(2H, t, J=7 Hz), 3.11 (1H, d, J=1 30 (1H, d, J=15 Hz), 4.1-4.4 (2H,
n, 4.84 (1H, s), 7.26 (2H, d, J= 9519)?” 819781 oy ., J= 9 Hz). 30

Ref erence Exanple 21 In the sane manner as Reference Exanple 20,

met hoxycar bora(lgfen_)l(l met hyl t hi oacetic acid was obtained as an oil (yield
98% . NWR (er ®.11 (1H, d, J=15 Hz), 3.31 (1H, d, J=15 Hz), 3.75 (3H,
s), 4.90 (1H, s), 7.3-7.5 (5H, 35 m. Reference Exanple 22 In the sane
manner as Reference Exanple 20,
met hoxyear bonyl (4- chl or ophenyl)
oil (yield 87%. NWVR (err): 3.03 (%
3.67 (3H, s), 4.81 (1H s), 7.1-7%
same manner as Reference Exanpl e 20,
et hoxycar bonyT (3, 4-et hyT enedr oxyphenyl )- net hyl t hi oacetl c acrd was obt ai ned
as an of’l (yiréflePéfite NVR (epr): 1p26 (3H, t, JEveHd), 3. I®p(1H d, J=15
Hz), 3.30 (1HExdamplaSNbiz), 4. 1 4.% (2H m, 4. 26C84} s) ("Q/meHglH, s),
6.8-7.1 (3H, m—mmmﬁmmence

Exampl e 20, 2-[ oxycar bogyl é_é_l cl ohexyl pheny hyI t hi op| oni c
acid was obtain as an oi B’( &#{\; 89% . 55 NIV&QI Iéf I%11'2‘381((16H m,
2.5 (1H" m, 3.49 (2H . J-7 Hz), 4.1-4.4 (2H rﬁ 4 88 (1H s), 7.1- 7.4
(4H, m. 20 EP 0 376197 Bl Reference Exanple 25 In the sane manner as .
Ref eqence Exanplgg 20, net hyl Z-CeHPyop+et hyl thio-§9(4-c (o] enyl) -
prop%ate was obtained as an oil (yield 84%. 5 NWR (ggp Tf%ygpﬁ’ 9 (10H,
m, 2.5(1H H+—ar-96—lH—d—d—J=15—and—t-te}r—3-35—(1H d—J=16-H7), 3.49

(10, 716 el 352 (1 Gydead 3ipand 7 HE). 0% ({5 Phg/g.42 © (4

61 H, 4-C;HsC(CHs),- 92 135-138/0.5

r\oacetic acid 40 was obtained as an
CHCOOEZN, 3.35 (1H d, J=15 Hz),
%h. Ref erence Exanple 23 45 In the

25

N\ 62 H, 4-(CH;);C-CH.- 99 138-140/1.5

63 B, 4-E>- | 89 152-154/0.6
5 64 E4e( )~ B ote2

“ 65 H, 4-E><°“’ 9l  158-160/1.0
Ha
H, 4- ~165/0.
) 66 <:><° 85  163-165/0.7
67 2-Cls, 5-CHl; 88 108-110/0.5
50 . {continued)

&5
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" Ref erence Exanples 26 through 41 10 In substantially the same manner as
Réf erence Exanple 1, the conpounds shown in Table 5 were obtained. 15 20 25
30 35 40 45 50 55 21 EP 0 376 1EP/OBI6 8Bt 5 5 Reference .

2 Yield np Exanpl e No. .

([err]/mHg) 26 H 4-[err] 85 112-115/0.4 27
H 4-([err]- ————7-5-———1-2-4—&2—7‘7’-6—#—26—2-8--—- :

82 140- 142/ 0.Refeyence ? H 4-[err¥ield

145-148/ 0. 4 30 Example NO 4-lerf] 59 - 1p96)153/ 1(@,3,9,,&1)

H, 4- 5 B84 53455653532

H 4-

Corr] 2:CHs, 4-CHs " 7e 193, 174150l 678

78 170-172/0.5 ég
160-162/1.0 34

[err] 85 116-118/0. 7
10 69 3-CHs, 4-CHs | 90  118-120/0.7
5 70 3-C;H59 4‘Csz quant. Note 3)
s 71 2-(CHs):CH-, 4-(CHs),CH- 95  129-132/0.5
72 3, 4-(CHy)s- 92  128-132/0.3
B 73 3, 4-(CHa)s- 89  145-148/0.2
9

30

Note 1) NMR (5ppm, CDCga): 1.26Q3H, ¢t,  =1),
2.36(3H,s), 4'.1-_4.3(25. m), 5.32(1H,s), 7.1

% .
9(2H, d, J=9), 7.38(2H, d, J=9).
Note 2) NMR (&ppn, CD Ca): 1.24(3H, ¢, J=T),
) 1.3-2.1(126, m), 2.7C1H m), 4.20(2H, q, J=T1),
5.30(1H,s), 7.18(2H,d, J=9), 7.40(2H,d, J=9)
®  Note 3) NMR(&ppn, CDCs): L 20¢6H ¢, J=7),
(1.26(38, ¢, 1=7), 2.66(4H,4q,J=7), 4.23(2E, q
0 1=1).‘.; 5.31(1K, 8), 7.1-7.3(3H,n)

55 Reference Examples 74 through 90

In substantially the same manner as Reference Example 20, the compounds shown in Table 8 were
obtained.
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Potassium thioacetate (CHaCOSK, 8.31 g) was added in small portions to a solution of ethyl 2-chloro-2-
(3,4-dimethylphenyl)acetate (15 g) in DMF (80 mi). The mixture was stirred at room ternperature for 2 hours,

Reference Example 91

65
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m 25 30 45 45 55 33 EP 0 376197 B1 5 10 Z 20 25 30 35 40 45 EP 0 376
197 Bl at the end of which tine it vvas oured into water and extracted with
ethyl acetate. The ethyl acetate I W7Rkhed with water, dried (err)
and the solvent was distilled off to g| ve ethyl 2-acetylthio-2-(3,4-

di met hyl phegyb)s %ﬁﬁg}i&%% A wase 28 oRiakted MRty bdolate. Hheletnyl atbtateliayer) =7
Hz), 2.21 ﬁd 0.4 ati e%giv;\tz'ﬁ!ls Jﬂmed%ﬁ?to (gﬂvk'eth )2-a051ylth|o-2-(34-
7.05-7. 2 ( HhettiPlpheryidcsiate (68 Mor phol i ne ( 6 g) was ad

dropwi se to NMRQ$ ppnt, COCO: et1F’ezl(3v21aﬁ=etaéb Tzhh@i-ﬁs)(ﬁatﬂtsdlémidwéw(aﬁﬁw92(1340s)
acetate 616.5 g) I n et hanol 20828, it room tenperature and the m xture was
further stirred at the sanme tenperature for 2 hours The reaction m xture
was t hen pQefeedicd Bampl@ter, acidified with 2N-HCI and extracted with ethyl .
acetate. The ethyl acetate |ayer was washed with water, dried (err) and the
sol vent was dMerphdlinee @1.6fd) wafF-iadded | dropwise to @sdolytian efcathyl %?Mble&(abdimeﬂlulmalygel

col um ctor chaeiete §168p8yin pihaniel 8P Imbrad raspyiemperature and the mixture was further stirred at the same
temperature for 2 hours The reaction mixture was then poured into water, acidified with 2N-HCi and

extracted with ethyl acetate. The ethyl acetate layer was washed with water, dried (MgSO,) and the solvent
was distilled off. Finally the residue was subjected to silica gel column chromatography with chloroform-
hexane (1:3, viv) to give ethyl 2-thio-2-(3,4-dimethylphenyl)acetate (8.8 g, 63%) as an oil.
15 NMR (3 ppm, in CDC13):  1.23 (3H, t, J=7 Hz), 2.23 (6H, broad s), 2.53 (1H, d, J=7.5 Hz), 417 (2H,
q, J=7 Hz), 4.60 (1H, d, J=7.5 Hz), 7.0-7.3 (3H, m).

_/ Reference Example 93

20 A mixture of ethyl 2-thio-2-(3,4-dimethylphenyl)acetate (4.5 g), 2-bromobutyric acid (3.3 g), potassium
carbonate (5.5 g) and DMF (30 ml) was stirred at room temperature for 1 hour, after which it was poured
into water and extracted with ether. The aqueous layer was acidified with concentrated hydrochloric acid
and extracted with ether. The ether layer was washed with water, dried (MgSO4) and the solvent was
distilled. off to give 2-[ethoxycarbonyl(3,4-dimethylphenyl)methylthiolbutyric acid (5.5 g, 89%) as an oil.

25 NMR (5 ppm, CDCls):  0.9-1.1 (3H, m), 1.1-1.3 (3H, m), 1.6-2.0 (2H, m), 2.25 (6H, s), 2.97 (1H x 1/2, {,

J=7 Hz), 3.38 (1H x 1/2, t, J= 7Hz), 4.1-4.3 (2H, m), 4.78 (1H x 1/2, s), 4.80
(1H x 1/2, 5), 7.0-7.3 (3H, m).

Reference Examples 94 through 97

30
In substantially the same manner as Reference Example 93, the compounds shown in Table 9 were
obtained as oils.

50
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" hexane (1:3, v/v) to give ethyl 2- thIO 2 (3 4-di met hyl phenyl ) acetate (8.8
g, 639 as an oil. 15 NVR (err E t, J=7 Hz), 2.23 (6H, broad
s), 2.53 (1H, d, J=7.5 Hz), 4. 176E P|37€|19'(] L7 H), 460(1H d J=7.5
Hz), 7.0-7.3 (3H, nm). Reference Exanple 93 20 A m xture of ethyl

2-t hi 0-2- (3, 4-di nmet hyl phenyl )acetate (4.5 g), 2-bromobutyric acid (3.3 g),
pot assi um carhbhat® (5.5 g) and DMF (30 ml) was stirred at roomtenperature
for 1 hour, after which it was poured into water and extracted with ether.
The aqueous | ayer was acidified with concentrated hydrochloric acid and
extractgd with ether. The ¥ihHeell ayer was washed with water, dried (err)
~and the solvent was di stiCHe{(0)y~CHo- G006 Hs

2- [ et hoxycar bonyl ( 3, 4- di met hyg %y bBﬁlthl o] butyric acid (5.5 g, 89%
as an oil. 25 NVR (err): 0.9- Tﬁﬂg , 1.1-1.3 (3H, m; 1.6-2.0 (2H,
m, 2.25 (6H, s), 2.97 (1H x 1/2, t, p=7" Hz) 3.38 (1H x 1/2, t, J= THz),
4.1-4.30(2H, m, 4. 78 (1H x 1/2, s), 4 80 (1 Hx 1/2, s), 7.0-7.3 (3H, m.

Ref er ence Exanptes—94rt+hrotgh—9+30—+r subsfaﬁ%+a++y—+he—saﬁe—ﬁ&ﬁﬁe’ as
Ref er ence Exa :g§c4}he conpourds shamn in Table 9 were obtained hs oils.
35 40 45 50 55301 FP O 3R6197 |Bliietdbl e 9 [ erNHR( @wpph, CDCKREY er encp
Yield rr] Exanpl e &) [err 15 No.
1. 23( 30k, J=7) . p=256H3—6~0% '
5(1H, d, J=16), 3] 29( HIJ$16) , ' 1-23(3H.t._.1 =7),2.25(6H,s),3.0

% 04 H 90 | 5(1H,d,J=16),3.29C14,4d, J=16),

20 - | 4.18(28,q,3=7),5.13(14,s),7.0
-7-3<3Hsm)lg-98(1nobr S)
1.23(3Hx3/5,t, 1=7),1.27(3Hx

2 2/5,t,3=7),1.37(30x3/5, ,J=T),

| 95 CH, 90 | 1.44(3Hx2/5,t,J=7),2.24(6H,s),
~ 3.16(1Hx2/5,a,J=7),3.59(1HX

% | 3/5,a,J=7),4.1-4.3(2H,m),4.86
| (14,s),7.1-7.3(31,m)

0.75-1.05(3H,m),1.15-1.30(3H,

35 . : m),1.3-2.0(4H,m),2.24(6H,s),3.
96 CsH: 88 | 04C1Hx1/2,t,3=7),3.48(1Hx1/2,
| t.3=7).4.1-4.3(2H,m),4.79(1Hx
P . | 1/72,s),4.80(1Hx1/2,s),7.05-7.3
| (3H,m)

| 1.20(30x1/2,t,J=7),1.21(3Hx1/
“ ' 2,t,J=7),2.22(6Hx1/2,5),2.23
97 88 | (6Hx1/2,s),4.0-4.3(2H,m),4.49
_<<::> (18,s).4.52(18x1/2,s),4.55C1H
x1/2,s),7.0-7.5(8H,m)

&5
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120 ; ‘ . 4.18(2Hg. J=7),5.13(1H,s),7.0
i-7.3(3H m,9.98(1Hor s) 1.23(3HX3/5,t,J=7),1.27(3Hx 25
2/5,t3=7),1.37(3Hx3/5,t,J=7), 95 EPO37pdpF B1 - 90

1. 44(3Hx2/5,tJ=7), 2. 24(6H,s), 54 .

3. 16( 1HX2/ 5,4, J=7) 3. 59( 1HX 30
3/5,q,J:7),X&¥—S-@ﬁE‘§S—. : ®m), 4. 86 (1Hs), 7. 1- 7. 3( 3HM
0.75-1.05(3 ol 15-1. 30(3H. X

i),1.3-2.0(FB 2. 246Hs),3. 96 -~ C3H7 88

04 (1 HXI / 25 t $I 3/ Y13 (488 iy ha¥ ibboved mdihdyedibonyl ﬁ&rgéﬂeﬂgfﬁémﬁtﬂ% & (71 g), followed
1/'2s) . 4. 806y blition’ oSoxalyl dAferide- (34 §and)thoh, BIRK ps). The mixthre Ivad afiodbito/ sijué at room
: 2, températurd. c¥daigitXkbdndentrited amd3thd fesidue was dissolved in dicRi§omethane (100 ml). The
(6HXI1/ 2, s), doistiorwak( adtibd) drépwik to &1Suspension of aluminum chioride (69 g) in dichloromethane (400 mi) with
(1 H, s). 4. 52(cakboling? , Atpr. donplietidn-ofS Gropwise addition, the reaction mixture was further stirred| &t2rpors )
7. 0-7.5(180tempprathie @G hoursERerOVRT @ whS poutl infdicécvater, dnd Aveprirgasic Eyerak eepératsd. The
I n THF (400aquedus\aysr whs ®xi@ctewith chloroform. The combined organic layer was washed with water and dried
met hoxy car bMgsog4 Thehsotyersyrae theh Yistlleth oif e the, gesidiiecwascsubleqtepitto giica gab Chrerpatedraply.
addi ti on of Figmeheactian|elsfeddy ethershoxane el v iyl 6-chigro- di 2-beppathigpysen-foge-
was al | omed‘ﬁ!b%‘v'éﬁﬂd’aﬁf’bt?i’é?ér?ﬁf’@?gg%tgu¥'@d #70r Rachymiplizaioy fromfttyhicstatogepng gave
resi due Vasc¥esdiarEd i n di chl or onet hane (100 nl). The sol ution was added
dropwi se t o™ YEIHESsi on of al uminumchloride (69 g) in dichl oronet hane
(400 M) with ice-cooling. After_conpletion of dropw se addition, the
reactfon mxture was further st} Eeeentaitanalysisrt:ia0s8@nlerature for 3 hours,
after which it was poured into - WAt Br. A dani c | ayer was
‘separ at ecf.9 The aqueous | ayer maﬁ(&?ﬁ?a:t?ﬁaﬂﬁt h:ceggér oform The conbi ned
organi c | ayer was washed wi th wete+—and—e++edet+—The sol vent was then

distilled off and the residue was subjected to silica gbel chr omat ogr aphy.
In methanol (100 mi) was suspended methy! 6-chloro-3,4-dihydro-1H-2-benzothiopyran-4-one-1-carbox-

ylate (21.5 g) followed by addition of 2N-KOH (70 ml). The mixture was stirred at room temperature for one
hour. The resulting reacrion mixture was poured into water, acidified and extracted with ethyl acetate. The
ethyl acetate layer was washed with water, dried (MgSO4) and the solvent was distilled off to give 6-chloro-
i 3.4-dihydro-1H-2-benzothiopyran-4-one-1-carboxylic acid (18.8 g, vield 93%). Recrystallization from ethyl
acetate gave colorless prisms. '

st mp. 220-221°C
30

25

Elemental analysis: C10H;03SC1

Calcd.: C, 49.49; H, 2.01
Found : C, 49.51: H, 2.91

Example 2

40 In ether (500 ml) was dissolved ethoxycarbonyl{4-hexylphenyl)methylthioacetic acid (63 g), followed by
addition of thionyl chloride (33 g) and, then, pyridine (5 drops). The mixture was refluxed for 30 minutes and
then, concentrated, and the residue was dissolved in dichloromethane (50 ml). This solution was added
dropwise to a suspension of aluminum chloride (50 g) in dichloromethane (350 ml) with ice-cooling. After
completion of dropwise addition, the reaction mixture was further stirred with ice cooling for 3 hours and,

45 then, poured into ice-water. The organic layer was separated and the aqueous layer was exiracted with
chloroform. The organic layers were combined, washed with water and dried (MgSQ:). The solvent was
then distilled off and the residue was subjected to silica gel chromatography. From the fraction eluted by
ether-hexane (1:2, viv), ethyl! 6-hexyl-3,4-dihydro-1H-2-benzothiopyran-4-one-1-carboxylate was obtained as
an oil (42 g, yield 70%).

50 NMR (6 ppm, CDCl): 0.83 (3H, t, J=7 Hz), 1.2-1.7 (8H, m), 1.30 (3H, t, J=7 Hz), 264 (2H, t, J=7 Hz), 3.27
(1H, d.d, J=16 and 1 Hz), 4.24 (2H, q, J=7 Hz), 427 (1H, d.d, J=16 and 1 Hz), 4.41 (1H, s), 7.1-7.4 (2H,
m), 7.94 (1H, d, J=2 Hz).

In methanol (150 ml) was suspended ethyl 6-hexyl-3,4-dihydro-1H-2-benzothiopyran-4-one-1-carbox-
ylate (41 g) followed by addition of 2N-KOH (150 ml). The mixture was stirred at room temperature for one

65 hour. The reaction mixture was poured in water, acidified and extracted with ethyl acetate. The ethyl acetate
layer was washed with water, dried (MgSO4) and the solvent was distilled off to give 6-hexyl-3,4-dihydro-
1H-2-benzothiopyran-4-one-1-carboxylic acid (27.5 g, yield 74%). Recrystallization from ether-hexane gave
colorless plates. '

37
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!Fromthe fraction eluted by ether-hexane (1:1, v/v), methyl

6-chl oro- 3, 4-di hydro-1 H 2-benzot hi opyr an- 4-one- 1-carboxyl ate was obt ai ned
as crystals (27 g, yield 40%. Re&PyYSI78I19¥ Biti on from et hyl acetat e-hexane
gave 15 coI orless plates. np. 118-119 C Elenental analysis: [err] 20

Cal cd. 65% é? H 3.53 Found: C, 51.40; H, 3.58 In nethanol (100
m ) vvas sﬂ'gpe nmet hyl

6- chl or o- 3, 4-di hydr o- 1H 2- benzot-hi-opyran-d-—one-Ll-carbox- 25 ylate (21.5 g)
foll owed by addition of 2N KOH Elenenial analysiinGishzof8ir ¢ was stirred at room
tenperajure for one hour. The|rggdlt | g es.RRCH HOglagri|xt ure was poured into
wat er, acidified and extracted gyt =t¢1¢§733c haégb The ethyl acetate |ayer
was washed with water, dried (err—amd—the—sotvernt—was distilled off to

gi ve 6-chl oro- 3, 4-di hydro-1H 2-benzot hi opyr an- 4-one- 1-carboxylic acid
(18.8 g, éi el g 393°/c) Recrystal lization from et hyl acetate gave colorless

prisns.3 220-221 [err] Elenental analysis: [err] Calcd.: C, 49.49;
H 2.91 35 n the same m or as le 2, yc he: F ﬂ@i dro-1 -be‘n’igoﬂﬁolyyranA—tﬁecha%%x
Exanpl e 2 éd 9@3@1’!’%&{ col rless risms.

et hoxycar gﬁél. eny |oacet | c acl % 53 fol |l oned by

addi tion of thi onyI chI ori de (33 9) and then pyri d| ne (5 drops). The

m xtur &®was refluxed for 30 m amd—trermr——comeqnt rat ed, and t he resi due

was di ssol ved in dichloroneth @"(‘?BB'?RE'YS'S $181'220% 1}t i on was added dropwi se
to a suspension of al uni num clhl euddsle | (G67.89; | o, eloectl or omet hane (350 m)

W thTce-cooling. After conpl ¢tFooimd:01 Gjeapsy &, aodijti on, the reaction
mxture was further stirred with 1ce coonng for 3 hours and, 45 then,

pour ed nt o th Gfs 500 & h&a' &eﬁﬁid@:&&&%%r{z&ﬁo@ H43He21-
llayer was cﬁ‘rﬁ&& w%g%ﬂ&ﬁd%bﬁ% fidh OF SN-k ?1 it Crnikef &&N%h@&gi
washed W fd o\%ﬂm&fr, &Dﬂd Ghid iler( Sdidified aIJ‘@xtﬁ o Gith etl’:‘ﬁfacétéi@ r’i‘hS' 'e&n&l' dobt@e 1dybe wa%nd
the resi dygsne@ it WithrCre8 MISD. SarldithePsoliBirit was) tiliBd 616 todghla6-cyEbHRRM-8, BBinf drdfH-2-0N
el ut ed Y veizbibpyrdaane-1-Cakbozylic \akid X33g LJidky 73%): Revpstatiizatichr bt Bcelate-hexans gave
H 2- benzotchiodepy/iiads: 4- one- 1- car boxyl ate was obtained as an oil (42 g, yield
70% . 50 niWRrwERrg.: 0.83 (3H, t, J =7 Hz), 1.2-1.7 (8H n), 1.30 (3H, t, J
=7 ¥Hz), 2.64 (2H, t, J =7 Hz), 3.27 (1H, d.d, J=16 and 1 Hz), 4.24 (2H,

g, J=7 Hz), 4.27 (1H, d.d, J=T B, s), 7.1-7.4 (2H, m,
7.94 (18, d, J=2 Hz). In methd - E&%ﬁ OO K Seu e hyl
6- hexyl - 3, 4- di hydr o- 1H 2- benz ¢t $aladpy #6818 nf H1 6.5 r|box - ylate (41 g)

foll owed by addition of 2N KOf oy 1G. 68-1%1e] Hh &28irJle was stirred at room
tenperature for one 55 hour. The reaction m xture was poured in water,
acidified and extracted with ethyl acetate. The ethyl acetate |ayer was
washed i ERaryit €1, dried (err)-and the solvent was distilled off to give
6- hexyl - 3, 4- di hydr o-

In the same manner as Example 2, ethyl 3,4,6,7,8,9- hexahydro-1H-naphto[2 3-c]th|opyran-4—one-1-
carboxylate was obtained as an oil. Yield 81%.

NMR (5 ppm, CDCl): 1.27 (3H, t, J=7 Hz), 1.75 (4H, m), 2.75 (4H, m), 3.19 (1H, d, J=16 Hz), 4.18 (1H, d,
J=16 Hz), 4.19 (2H, q, J=7 Hz), 431 (1H, 5), 6.87 (1H, 5), 7.81 (1H, 5).

In methanol (20 ml) was suspended ethyl 3,4,6,7,8,9-hexahydro-1H-naphto[2,3-c]thiopyran-4-one-1-
carboxylate (2.9 g) followed by addition of 2N-KOH (10 ml). The mixture was stirred at room temperature for
one hour, poured into water, acidified and extracted with ethyl acetate. The ethyl acetate layer was washed
with water, dried (MgSO,) and the solvent was distilled off to give 3,4,6,7,8,9-hexahydro-1H-naphto[2,3-c}-
thiopyran-4-one-1-carboxylic acid (2.3 g, yield 89%). Recrystallization from ethyl acetate gave colorless
prisms. m.p. 204-205°C

Elemental analysis: C14H14 038

Caled.: C,64.10; | H,5.38
Found: | C,64.38; | H,5.40

55 Example 5

In the same manner as Example 2, ethyl 6,7-ethylenedioxy-3,4-dihydro-1H-2-benzothiopyran-4-one-1-
carboxylate was obtained as an oil. Yield 73%. NMR (5 ppm, CDCl3): 1.31 (3H, t, J=7 Hz), 3.21 (1H, dd,
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%
i

: 1H: 2- benzot hi opyran-4-one-1-carboxylic acid (27.5 g, yield 74%. :
Récrystallization from et her-hexane gave col orl ess plates. 37 EP 0 376
197 Bl np. 66-67-C El emental anal yEP$9:378dP7 B1Cal cd. : C, 65.72; H 6.89

Found: C, 65.73; H 6.90 10 Example 3 In the sanme manner as Exanple 2,

%?Z%gf Eii;ﬁi.h%h e % éﬂéﬂ%ﬁﬁfﬁyﬁﬂ' O;,y;ﬁan o On?_énlgcir e ,ﬁfte
6.96 Fou ndf%'”q; F@ bgﬁ

red at oo eﬁ{
ethyl 6-cy er a )qm/marsoueenpwss &.suus@abew "

(52 g) fol Lt%gd -3Chy, Elrb-@ﬁ-z%nz&hhm#M Shoxylic e (B BLidks 884, Bbd smﬂa at

room t enpegicalidmet pgoe@tggada%\aﬂesg)ggﬁ,gd into water, acidified ext ract ed
w th et hyl mpeeyaéeec The ethyl acetate |ayer was vvashed with water, dried
(MgS™) and the solvent was distilled off to give
6- cycl ohexyl - 3, 4- di hydr o- 1H 2- 7ot ne-| -carboxylic acid
(33g, yield 73% . Recrystalli zatdon—y W—atet-ht e- hexane gave
colorless plates. mp. 171-172| Qaicf: E : sis: [err] Calcd.: C,
66. 18; H. 6.25 Found: C, 6¢.Fpend: | |4, 543 38xanple 4 In the sane
manner as Exanple 2, ethyl ' -
3,4,6, 78, 9- hexahydr o- 1H napht o[ 2, 3-c] t hi opyr an-4-one- 1- carboxyl ate was
obt ai ned agxamiple® | . Yield 81 % NWVR (err): 1.27 (3H, t, J=7 Hz), 1.75 (4H,
n, @/..75 (4H" ™, 3.19 (1H, d, J=16 Hz), 4.18 (1H, d, J = 16 Hz), 4.19 (2H,
g, J = 7 Hz) )n the 3dmd inalmer 89 Exampi 2, mbth{, 3,4gihydré-182-bedzothiopysan-4-one-1-carboxylate was
obtained as an oil. Yield 73%. '
NMR (5 ppm, CDCls): 3.25 (1H, d, J=24 Hz), 3.77 (3H, s), 4.26 (1H, d, J=24 Hz), 447 (1H, s), 7.0-7.5 (SH,
m), 7.9-8.1 (1H, m).

In methanol (150 mi) was suspended methyl 34~dlhydro-1 H-2-benzothiopyran-4-one-1-carboxylate (32
g) followed by addition of 2N-KOH (150 ml). The mixture was stirred at room temperature for one hour,
poured into water, acidified and extracted with ethyl acetate. The ethyl acetate layer was washed with water,
dried (MgSO4) and the solvent was distilled off to give 3,4-dihydro-1H-2-benzothiopyran-4-one-1-carboxylic
acid (22 g, yield 73%). Recrystallization from ethyl acetate-hexane gave colorless prisms.
\ mp. 124-125°C

[¢]

20

25

30 Elemental analysis: C10Hs O3S

Caled.: C,5768; | H,3.87
Found : C,57.88; | H,3.90

Example 7

In the same manner as Example 2, ethyl 8,7-dimethoxy-3,4-dihydro-1H-2-benzothiopyran-4-one-1-
carboxylate was obtained. Yield 69%. Recrystallization from methano| gave colorless rods.
40 m.p.82-83°C

Elemental analysis: C14Hi1c0sS

Caled.: | C,56.74; | H,5.44
45 Found: | C,5695; | H,5.44

In methanol (20 mi) was suspended ethyl 6,7-dimethoxy-3,4-dihydro-1H-2-benzothiopyran-4-one-1-
carboxylate (6 g) followed by addition of 2N-KOH (15 ml), and the mixture was stirred at room temperature
for one hour. The reaction mixiure was then poured into water, acidified and extracted with ethyl acetate.
The ethyl acetate layer was washed with water, dried (MgSO.) and the solvent was distilled off to give 6,7-
dimethoxy-3,4-dihydro-1H-2-benzothiopyran-4-one-1-carboxylic acid (4.4 g, yield 82%). Recrystallization
from methanol gave colorless prisms. m.p. 212-213°C
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I n methanol (20 m) was suspended et hyl

3;4,6,7%, 8, 9- hexahydr o- 1H napht o[ 2, 3-c] t hi opyr an-4-one-1- carboxylate (2.9
g) followed by addition of 2N KOHRQ8761197BTThe mi xture was stirred at room
tenperature for one hour, poured into water, acidified and extracted with
ethyl acetate. The ethyl acetate layer was washed 45 with water, dried
(err) and the solvent was di gt Ebhenthl afalysis: €:14h2883,}4, 6, 7, 8, 9- hexahydro- 1

H napht o[ 2, 3-c] - thi opyr.an- 4- ORGcat- GERINT| G, 261 (2.3 g, yield 89%.
Recrystal lization from ethyl ap&;,plq @Zzgg.% )I,_pgﬁpss prisms. mp. _
204-20g[err] El enental analyst+s—tef+—56

Calcd.: C, 64.10; H 5.38 Found - C, 64.38; H 5.40 55 Exanple 5 In

t he sane manner as Exanple 2, ethyl

6, 7- et hylféﬂ&’ﬁ-ﬁxy 3, 4-di hydr o- 1H 2- benzot hi opyr an- 4- one- 1- carboxyl ate was

Ha Seo'sas'"a* o e%%ﬁ o Feaf Mﬁé&e&ﬁ?@a@&%ﬁ%ze?pmé Lt

), 7. 66 nd b
27 4 e ’va% G LA it s

) followeggnyda dngg '. The 'm Xture was stirTed

roomt enper ﬂtrhk{ﬂ%n'& Qi s00mfy uf&@'dﬁspen-ﬁb@ m'éﬁﬁoi-éy@iah PﬁtzHISQeti'&ﬁy%roO@an%ldpfﬁIsQ)nw er,
aci di f e babiiafx {40 &) treldwedl by agdiddl | of 2NBIOM @00 THIF ahd R Mikdured &8s Stined laB Y& Was
washed Wi térhpevdiiirefor on hbu(Thé dattion aibclird e tiieh|pd@ed intoaatef) bGdied lafdlox@idiedtwith Gyl €-

6, 7-° et hydcatste dihe ¥yl heetatsl iahier Mad washbPwithowted, dibd (MySar) -afd ha Golventwes @Hlie off toaci d
(32 N5 g, givehaycifpg-1,2,Re-tatrptsytiaisttedzathiepin-51ond-2-carboyii Wtid {76t @ yldfake ReayadH ess
prisms, rigatioRGm ﬁﬁb&b@tatqgaﬂsiboloﬂess plates. El ement al

anal ysi s:mp.219-211C8| cd. C, 54.13; H, 3.79 Found: C, 54.37; H 3.82
15 Exanple 6 In the sarre manner as Exanple 2, nethyl

3, 4-di hydr o- 1H 2- benzot hi opyrag,é,f}énwgn-apygig@qm‘;@ggate was obtained as an oil.
Yield 73% 20 NWR (err): 3.35—t++ lrv— 24—+, 3.77 (3H, s), 4.26 (1
H d, & = 24 Hz), 4.47 (1 H, g;'cd?.( 2°§~|“ﬁ£279-8.1(1 H m. In
met hanol (150 nl) was suspendefPii E67 H, 663

3. 4-di hydr o- 1H 2- benzot hi opyr an- 4- one- 1- car boxyl ate (32

/

Example 8
30

In the same ‘manner as Example 2, ethyl 6-cyclohexyl-t-3-methyl-3,4-dihydro-1H-2-benzothiopyran-4-
one-r-1-carboxylate was obtained. Yield 80%.

NMR (5 ppm, CDCls): 1.32 (3H, t, J=7 Hz), 1.45 (3H, d, J=7 Hz), 1.2-1.9 (10H, m), 2.55 (1H, m), 4.26 (2H,
q, J=7 Hz), 443 (1H, q, J=7 Hz), 4.43 (1H, s), 7.12 (1H, d, J=8 Hz), 7.36 (1H, dd J=8 and 2 Hz), 7.91
35 (1H,d, J=2 Ha).

In methanol (50 ml) was suspended ethyl 6-cyclohexyl-3-methyl-3,4-dihydro-1H-2-benzothiopyran-4-
one-1-carboxylate (11.5 g) followed by addition of 2N-KOH (40-ml), and the mixture was stirred at room
temperature for one hour. The reaction mixture was then poured in water, acidified and extracted with ethyl
acetate. The ethy) acetate layer was washed with water, dried (MgS0O¢) and the solvent was distilled off to

40 give B-cyclohexyl-t-3-methyl-3,4-dihydro-1H-2-benzothiopyran-4-one-r-1-carboxylic acid (74 g, yield 70%).
Recrystallization from ethyl acetate gave colorless plates.

mp. 185-186°C
© Elemental analysis: C17H2003S
Calcd.: C, 67.08; H, 6.62
Found : C, 67.33; H, 6.68
50
Example 10

In DMF (10 ml) was dissolved 8-cyclohexyl-3,4-dihydro-1H-2-benzothiopyran-4-one-1-carboxylic acid (500
mg) followed by addition of diethyl phosphorocyanidate (85%, 365 mg). The mixture was stirred for 30
minutes under ice-cooling and, then, 3-aminopyridine (160 mg) and triethylamine (202 mg) were added
thereto. The reaction mixture was further stirred for one hour under ice-cooling and poured into water and
extracted with ethyl acetate. The ethyl acetate layer was washed with water, dried (MgSO.) and the solvent
was distilled off to give 6-cyclohexyl-N-(3-pyridy!)-3,4-dihydro-1H-2-benzothiopyran-4-one-1-carboxamide
(490 mg, yield 79%). Recrystallization from ethyl acetate-hexane gave colorless plates.

55
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!

'g) .foll owed by addition of 2N-KOH (150 ml). The mixture was stirred at room
tenperature for one hour, poured into water, acidified and extracted with
ethyl acetate. The ethyl acetate | afr0 3819%BIhed with water, dried (MySH4)
and the solvent was distilled off to give 3,4-dihydro-1

H- 2- benzot higppaags.¢- one- 1-carboxylic acid (22 g, yield 73%.
Recrystallization fromethyl acetate-hexane gave col orless prisns. np.
124-125 C 30 —El enental analysis: [err]
Calcd.: C, 57.68; H. 3. 871_Fementsl analygls: Co089.S H, 3. pP0 35 Exanple 7 In

A

the same sranner as Exanple 2, cdddiy!] c.es.82; | H,6.05 | N, 764
6, 7- di nmet hoxy- 3, 4- di hydr o- 1H Ruln40t 8888 | 3H)s.60;0 e, 53 CRr boxyl ate was
obtained. Yield 69% RecrystatrtTzattom fromnettaot—gave col orl ess rods.

40 mp. 82-83 *C Elenental analysis: [err] Caled.: C, 56.74; | H, 5.44 45
Found: C, 56.95; H 5.44 In nmethanol (20 m) was suspended et hyl

6, 7- di metthoxy- 3, 4- di hydr o- 1H 2- benzot hi opyr an- 4-one-1- carboxylate (6 Q)
foll owed by addition of 2N-KOH (15 m ), and the m xture was stirred at room
tenmperature 50 for one hour. The reaction m xture was then poured into
water, acidified and extracted with ethyl acetate. The ethyl acetate |ayer
was wash with water, dried (err) and the solvent was distilled off to

gi ve 6, 7- di net hoxy- 3, 4-di hydr o- 1H 2- benzot hi opyr an- 4- one- 1- car boxyl i ¢ aci d
(4.4 g, yield 82% . Recrystallization from nethanol gave col orl ess prisns.
m p.\212-213 [err] 55 39 EP O 378 197 Bl Elenental analysis: [err]

Cal cd. : C, 53.72; H 4.51 Found: C, 53.76; H 4.61 5 Exanple 8 In

t he sanegmanner as Exanple 2, nethyl

7-cycl ohexyl -1, 2, 4, 5-t et r ahydr o- 3- benzot hi epi n-5-one-2- 10 car boxyl ate was
obt ai ned. Yield 76% _

25

30

35

55
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"NMR (err): 1.2-2.0 (10 H m, 2.55 (1H, m, 3.21 (1H, d.d, J=14 and 5 Hz),

3.4 (1H, m, 3.41 (1H, d, J=18 Hz), 3.63 (1H, d.d, J=14 and 5 Hz), 3.81

(3H s), 4.00 (1H, d, J=18 Hz), 7EBE)Q7§H,97B,1 J=8 Hz), 7.36 (1H d.d, J=8

and 2 Hz), 7.77 (1H, d, J=2 Hz). In nethanol (150 m ) was suspended net hyl
|

7
7-cycl ohe iL1 WA 5-tetrahydro- 3- benzot hi epi n-5-one-2- 15 carboxyl ate (40
g) followééaﬂg’yimtléi of 2N-KOH (100 m ), and the m xture was stirred at
room t enper Bl t. r t hen poured into
wat er, acidi ngé:r??act cgaﬁ%ﬂﬁﬁﬁ&'*g%'eeﬁgyg}éﬁhxé@d;t hyl acetate |ayer
was washed W|th water, dried (err) and the solvent was distilled off to

give 7-cycl tahdeyl0 1 2 4, 5-tetrahydro- 3- bRdzot hi epi n- 5- one- 2- car boxylic acid
(27.5 g, yield 729% . Recrystgh- 'K‘ati on fromethyl acetate gave
colorless plates. mp. 210-2T1N & I ntal analysis: [err] 25

Cal cd. : C, 67.08; H 6.62 F | C, 67.25 H 6.63 Exanple 9 30 In

g spel ohexyl -t - 3-met hyl - 3, 4- di hydr o- 1

t he same manner as Exanple 2,
one- r-1R car o>(yl ate was obtained. Yield 80% NWR

H 2- benzot hi opyr an- 4-

(err): 1.3F (3H [, J=7 FZJ, [ A5 (3, O, p=7 L 2= o (ot m—3R. 55
(1H, m, 4126 (2H q, J=7 Hz J=7 |Hz), 4.43 Sl /- ¥
(1H, d, J= lel7. 31 (112 d FEipld 7 9111133 (1Hiz8¢ioh=2 Hr). In
met handP (ISQ\J m) Mas suspend o o solvent
6- cycl ohexyl™™3- mef hyl - 3, 4-di zlst/ﬂ?cpyr%ﬁ)-)# ohe- 1- car boxyl at-e
(11.5,9) f pHtowed~by—additio A= Tard— et tr-e—wes—
sti rred at fobm tegperature The rdqaction m xfure was then
pour ed | vat er, facidi fied apg lextracted W th etjhyl acetatf. The ethy
acetate Iaw er was \(/)@s_t | &) d8l—+182 spiateyt was
distilled off to Y0 giwe acetate
6- cycl ohexyl -t - 3-|net hyl - 3, 4- nzot i opyr an-4-pne-r-1-car poxyl i
c acid (7 n & y: s 7nnA R r‘v‘\]l(‘f allizatiba—firdm-et h\][l an
col orl egs )i es.| np. 185 18p[grr] Elenmentpl andlysis: [ery] Calcd.: C.
67.08; H{ 6462 |Ffynd: C .38y - H, 6168 50 Exanple 10 In DMF (L0 m)
was di ssol yed :
6- cyet ohex I-3,4-didﬁu r@ H en;tﬂ@'gopyr - 8 dn 25020600 acg %C' d {500
« g) followed by additives of t h osphpr ocydni dat e ( 85p4 365 The
m xtureowap stirrjed for 30 nm nutes under ige-coqling and, hen
3-am nopyr {dirme({t60Tgy—and rettytam uue‘:(-?ﬁ?'n'gj—vm eapded—tteretp. The
reaction mfvg was further irred for ohe hoyr under icp-cooling and
poured int ter ﬁnd
’ H HN§r£i] 12| 203-204 | Ethyl
35 . _ acetate
6—(H)-
o (14 | i,
X H 0CHd 49| 200-221 | eenpn
6 __@_ N OCH acetate
- .
15 |mg, i,
- Ethyl
6;®_ H /ﬁ;jN‘LCH; °9 290-291 acetate
50
(continued)
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1 extracted with ethyl acetate. The ethyl acetate |ayer was washed wth
water, :dried (err) and the solvent was distilled off to give
6- cycl ohexyl - N- (3- pyri dyl) - 3, 4- di hyePr®378-49Z-Blenzot hi opyr an- 4- one- 1- car boxam
ide (490 ng, yield 79% . Recrystallization fromethyl acetate-hexane gave
‘colorless plates. 40 EP 0 376197 Bl np. 194-195 C El enental anal ysi s:

[err] 5 - ' Calcd, : C, 68, 82: H_6.05: N,
7.64 Found; t C, ¢8.59; H. 5.30; N, 7.]63 10|15 20 25 3 3%85:5 50 -
55 41 EP paweae] BR ExqRrpl dRIY Rhv,0ugiR 59 tie1d he gage man égu Earfpl e
10, conmpoundsyj,n Tdbl e 10 wer g oljt ai ned. 15 |T, 10 ] 10 e Na.
(% 5 Nb'sol vent [err] . 6%? (%) fwﬁn
tat .
acetat e 16 H, .
o QCsts 52| 117-118 |acetate-
0 6 @_ H hexane
. 0C.H;
15 L7 H, - H, OCH ) Chloroform-
* 3 - methanol
Lo-@- |¥|-cfom 75| 206-207
(% vVis )
20
18 H, Chloroform-

6T H| (O)-F| 78| 250-251  [retnanel

25

1 9 H, Ethyl

o | 0y | g2/ 183-184 |scetate-
it o 6 @_ H _@0 . hexane

20 H

, ’ OCH; | Ethyl
* ' g [CH:0 60| 208-209 [t
6T .
~CH2CH,
40 .
21 i, 1, | | Ethyl
6—(i)>— |H| <Orce| 60 176-177 L0
45
{continued)
50



‘; 25 1 2 H, H H N 70  255-256  Ethyl

ferr]. acetate 30 163 1 2
203- 204 Ethyl acetate H EBS@78397B1 gy 6 |
acetate 45 5 9 290- 291 Ethyl [err] acetate -

(conti nued) 55 42 EP 0 376 197 Bl Exanple [err] Yield mp

Recrystal g - Ne- £ J=rr)
sol vent thl 512 117- 1118 acete- 13 [edr] 1 7 Chl crg orrpl_ 19
ethyl 8 2f Bxapgir|18R !, R? IR R4 e RE Kield mp liskhien Lerr]
Ethyl 35 | No. [err] k%) (@) |advad
_ acetate 40 21
' 22 H' . i, -
’ H %) 8 6| 171-172 | sehancn
b 6~()- H2P(0) (OCsHs)s
23 H, Note 1) - :
* = 6 3| 164-165
bH ? - Methanol
“ 6D 1™ Tnupcorcocators |
? |24 | H,
i, ? 84 133134 |sostee-
hexane
. s—(i)-|P PO (O
| 25 '
« H, H? 75| 181-182  facetare-
i 30 exane
6—(H)- lzCilzP(O)(OC:Hs)zr
26
” T 6“’"“'“"’ 34] 110-120 oo
6—(H)~
) s
27 1
' 8 9| 225-226 |ety
- 6, T-(CHa2) ¢~ H _@“Cﬂ ::: :::e-

{continued)
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1

CH: c Terr] 6 0 176-177 acetate (continued) 50 55 43

EP 0 376197 Bl Exanpl e[err] No.

[err] 22 10 H EP 0376 197 B1 86 171-172
Et hanol [err] 2 3 H Note 1) 6 3
164- 165 Met hano [err] 20 2 4 H, EthyI H
8 4 133- 13—4———-7cﬁmc T et e 1o et-ate—39 6
H 2 6 H
35 Eﬁmple R!, R :[ e'fRTI 1%4’4 eé-elg[ﬂ El].‘ mp ﬁﬁﬁialﬁ[ier ]
40 27 [egrr] | N8 9| 225-226  [EtHyl [err] (%) (°C) | solvent
acetate- 45
hexane (confjpnged)
2 6,7-CCH:) o~ | H H’:SOCH, 7 7| 229-230 | cnloroforn-
10 CK; ) methanol
H,
s 29 6,7-(CHz) ¢~ ~CHa G | chloroform-
’ 24 | 7 0| 206-207 |methanol
H Hs .
O OCH,
® 130 _ :
6 ’ 7"(032) &~ ' - Methanol
H CN -@-F 8 5| 183-184
25 i '
U 31 H,
6,7-(CHz) o~ | 85 217-218 [#ethano1
% F(0) (OCHs) 2
32 H, ' .
* 6.7-CED-| | © -~ 188] 199-200 fuesance
- H| cu.pc0)cocts), |
“ 133 H,
6,7-(CHz) - u @ ' 8 1] 197-198 |sthanol
F(0) (0C.Hs) 2
45
{continued)
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1 5(:) 55 44 EP 0 376 197 Bl Exanple [err] Recrystal- 5 (err] 2 8
229-230 cheloroform|[err] H nmet hanol 2

[err] 20 6.7-[err] 8 5  183-184 ERAAF&IY BYs 3 ¢ H 30
6, 7[err] H 8 5 217-218 nethanol [err] 3 2
"H, 6,7-[err] 199-200 nethanol 3 3 H 81 197-198
Et hanol [ e+ (C?ﬂt —ete-e—50 -E=R—0—3-{ 61 .
mxample| R!, R? |RY R¢, R* |ueid mp [}SI¥SRl-
5 No . (%) (°c) solvent
34 u,
. 6,7-CCH:) - | H 6 9] 205-206 |Ethancl
R(0) (OC3H37) 2
s 39 . H,
6,7-(CHz) - " @ Jg 1 | 177-178 |Ethanol
\/ CH,P(0) (OC.Hs) 2 '
20
36 H, |
6,7-(CHz) ¢~ @ 8 9] 132-133 |ethanoy
] H | "Gi,p(0) 0iCalln)
. 37 H,
. 6.7-(CHa)e-| ® 76| 154-155 |seotece-
= 30 hexane
CH:P(0) (OC Hs) -
. 138 | 4
H, H ‘ 8 0] 210-211 |sthanol
H1 P(0)(0C:Hs): :
“ 138 H,
H, B |, @ 7 8| 202-203 |Ethencl
CH2P(0) (OC:Hs) '
. 1
(continued)

50

55



1 Exanple [err] Yield | zation 5 No.

[err] * solvent 34 10 n({)erré’F 6 9 205- 206 -
Ethanol [err] 35 9 1  177-178 EtrFS e E1 20 3 6 '
H 89 132-133 Ethanol [err] 25 3 7 H6.7-[err]
7 6 154-155 Ethyl 30
hexane [err ]38 H. 35 H H 8
0 210-211| "Ethahol H [er{] 40 3 9 H H H [err] ' 7
8  202-203 | eEmbinbl Ré&;r R1c{RE| Ri&g) SR S5 4Bield EP @ 878 J1g7empstain p
lsi)lz\a/.tein'([)n55 Nd\lo : (%) (‘CX% solvent (er r)
40 e ]
o H, H |g 7 6] 163-169 | uethanol
P(0) (0C3H7) 2
41 H
16 H H ’ .
: i @ 8 8| 193-194 | Ethanol
o CH2P(0) (O1C,Hy) 2
20
42 H, H, _
© 80| 123-124 | acetace
6-CeHi1s : . ' = etates
- H1 G1,p) olCan)s . hexane
~ e 1 8 2| 139-140 | =thasa
“ 30 6-CeHis H @
P(0) (0C;Hs) 2
_olae |y B, -
’ | | 8 6| 136-137 | Ethanol
6-CeHas H] cupcoycocas). | - | - '
© 45 H, - | B, Ethyl
acetate
6-cs | .| © 81| 168-169
P(0) (OCH,y) 2
45
{continued)
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11 H 10 H H H
7 6 168- 169 met hanol [err] 41 H H H H
8 8 193-194  Ethanol [err] 20 ¥PP376197 Rl H Et hyl
6-C Herr] H [err]123-124 acetate- 25 4 3 H 30
6-C Herr] H 8 2 139- 140 Et hanol [err] 44 35 8
6 136- 137 Etlh nol 6-[err| H l[egr] 40] 5 H,
H, Example rr
168- 169 [ er ff]ned5 corﬁ.hugd) B b5 4@* E 3371’% Binaanpiiégiﬁ,?rr
Recryst & - No. (%0) ('Clat|i aaveib H,
H 10 —C H-1—6 85—b.lb-t-ha.ml
46 |, | I=m
10 6—-Cg H 81 { 184-185 | Methanor
P(0)(0C.Hs):
s |47 H, H,
6-C2 |H 83 | 188-189 | Ethanc1
— P(0)(0CsH;),
20
48 H, | ‘ H, Ethyl
6-co |, |0 77| 166-167 | oocace”
% : _ CH.P(0)(0C.Hs).
- 49 H, - H,
%0 6-cg |H @ 75| 193-194 | Ethanc
| CH2P(0)(0C4H,),
* |50 [5,7-0(CH),0-. |
- .| 80]175-176| Bthanol
HI P(0)(OCsH1):
40
51 [6,7-0(CHz).0- |H,
. H 81 | 250-251 | Cnterotors
CH,P(0)(OC.Hs) .
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' P(O) (err) 15 H 6 -Clerr] H [err] 83
188-189 Ethanol P(Oferr] 20 4 8 H Ethyl 6 -C [err]
H 77 166- 167 Eﬁé%'éme“"é?’ m
[err] H H 30 6-[err] 75 193-194
Ethanol [err] 5 0 6,7-0O[err] 80 175-176_ FEthanol H P(OJferr] 40 5 1
6, 7-[err] H 45 ' g1 250-251
chl or of or m Hexappfll F 1R GCOME 2 NU Lg)ap 50 ?@3«’48 RSEP Gu374 19 Pl (Ferpis-
[err] ield mp~ egrystal- No. (%) (o lization
(% (err)f lization 5{2 6, 7-0[ err] 0 Ig P+ solvent
88 223-224 Nettrampt—%10— y .
chl orof orm [|& 0] oA %3_) 2 F 85  195-1196
Met hanol '37 %(EH(Z 2 H,

H 88 | 223-224 | Methanol-
o chloroform
P(0)(0C:Hs):
53
15 '
Vamy
6.7-(0CHs)s | | (MOF [ 85]195-196 | metancs
N
20 -
5 4 CHs Note 2)
Vam)
6,7-(0CHs) N-CH; —0CH; | 87 | 222-223 | Methanol
H
2 OCHs
ther-
30 6 @_ H OCH3 53 93‘.94 hexane
~CH,CH. CHs
35 Note 1) 1,3-trans-Isomer
Note 2) Hydrochloride
40 Example 56
A mixture of 7-cyclohexyl-1,2,4,5-tetrahydro-3-benzothiepin-5-one-2-carboxylic acid (1.0 g) and thionyl
chloride (2 ml) was heated under reflux for 30 minutes and, then, concentrated. The residual oll was
dissolved in dichloromethane (5 ml). This solution was added dropwise to a solution of 4-diethox-
45 yphosphorylaniline (757 mg) in pyridine (10 ml) at room temperature. After stirring for 30 minutes at room
temperature, the reaction mixture was concentrated. The residus was diluted with 1N-HCI (50 ml) and
extracted with ethyl acetate. The ethyl acetate layer was washed with water, dried (MgSO4) and the solvent
was distilled off to give 7-cyciohexyl-N-(4-disthoxyphosphorylphenyl)-1,2,4,5-tetrahydro-3-benzothiepin-5-
one-2-carboxamide (760 mg, yield 46%). Recrystallization from ethanol gave colorless prisms.
50 m.pp. 222-223°C

-

Elemental analysis: C27Hs4NOsPS

Caled.: C, 62.90; H, 6.65;
Found : C, 62.79; H, 6.55;

N, 2.72
N, 2.71




'H 20 5 4 Note 2)

%-[ggr] [err] 87 53%73'5%%37&’“ hanol H 25 [5er5r] 53H
93-94 hexane 6 [err] - H CH2 CH3 35 Note 1)

1, 3-tr ansglampig®sz N@6e 2) Hydrochloride 40 Exanple 56 A m xture of

7-cycl ohexyT-1,2Z,4,5-t etrahydro- 3- benzot hi epi n-5- one- 2-carboxylic acid (1.0
g) and t hi omythe sktle@ranibe ag Beaiiplp 56V dompduds iniMabRr11wefelobtiinéddr 30 mi nutes and,
t hen, concentrated. The residual oil was dissolved in dichloronethane (5
m). This sgl tiﬂn was added dropwi se to a solution of 4-diethox- 45
yphosphor yl AR Fie (757 nmg) in pyridine (10 rp) at roomtenperature. After
stirring for 30 mnutes at roomtenperatur the reaction m xture was
concentrated. The residue wagidil yted WOONSLN HCI (50 mi) and extracted
with ethyl acetate. The ethyl ahe ayer s washed with water, dried
(err) &hd the solvent was disti g of D to give

7-cycl ohexyl - N- (4- di et hoxyphqgsg gl )-1,2,4,5-tetrahydro- 3-benzot hi ep
I n-5- one-2-carboxam de (760 5% . Recrystallization from ethanol

gave col or L.ess I['\I‘I SIOE 50 mp ??L??QJL—%-F-F—]-—ELQM{” o 'ana! Y-S5+ {Jar ]
Calcd.:, [ 62.190; H 6. 6p; N, 2.72 55
Found: Jex@mp1d9R !, HR B|R5 R*2. 71R® EP|yfe137fn pO7 B“zg’g@é “ep 57
and 58 In fhg sgme manner jas|Exanple 56, the congegnds ¢gya ogvii wefe -
obtained. {fable |11 CON\ 1@ [grr]
| _—
20 5 7 H, H' : '
H - hanol-
7—@_ 77 235 236 !:::o::;form
CH.P(0)(0C:Hs):
. 5 8 H’ H!
N - e ol-
0 | 7‘@' H _'@CQ 60| 227-228 zhl:g:gfom
35
Example 59

Sodium borohydride (102 mg) was added to a solution of 7-cyclohexyl-N-~(3,4-methylenedioxyphenyl)-3,4-
dihydro-1H-2-benzothiopyran-4-one-1-carboxamide (1.1 g) in ethanol (20 ml) and the mixture was stirred at

40 room temperature for 2 hours. After addition of acetic acid (1 mil), the reaction mixture was poured into
water and exiracted with ethyl acetate. The ethyl acetate layer was successively washed with water,
saturated aqueous solution of NaHCO3 and water, dried (MgSO4) and the solvent was distilled off to give 7-
cyciohexyl-N-(3,4-methylenedioxyphenyl)-c-4-hydroxy-3,4-dihydro-1H-2-benzothiopyran-r-1-carboxamide
(0.97 g, vield 88%). Recrystallization from ethyl acetate gave colorless prisms.

45 mp. 208-209°C

Elemental analysis: C2aH2sNO4S

. Caled.: C.67.13; | H,6.12 N, 3.40
50 Found: | C,66.91; | H,6.19; | N,3.15

50



i

Rectystal - No. [err] solvent 20 57

H 77 235-236 I\/bthanol chl or of or, 58 H,
H, et hanol - 30 EP 6 §7d 1o7% 60

227- 22 chl orof orm 35 Exanpl e 59 Sodi um borohydri de (102 ng) was added to
a sol ution dkamples\60 ttndugx g2 - N- ( 3, 4- net hyl enedi oxyphenyl ) -3, 4- di hydro-1

H 2- benzot hi opyran-4-one-1 -carboxamde (1.1 g) in ethanol (20 m) and the
m xture was stlhthegametnanh@r as Egamplet 59 tpecodipbiings f bl 12 Wrs Sbiairdfil €r addi ti on of
acetic acid (1 m), the reaction m xture was poured into water and

extracted®w t hTebleyll2acetate. The ethyl acetate |ayer was successively
washed .with water, saturated aqueous sol ution of NaHCOs d water, dried
(MgS™) and the solvent was distilled off to give 7- /

cycl ohexyl - N- (3, 4- met hyl enedi oxyphR oxy- 0N dro-1

H 2- benzo%hl opyran-r-1 -carboxam de ( 8% crystallization
from et hy acetate gave col orl ess pri 45 rrp 208[ err] El enental
anal ysis: [err] Cal cd. -C, 67.13; 3.40 50

EP 0 376 197 Bl Exanpl es

Found: | C 66.91: H 6.19: N R¥15
59, the conpounds in Table 12

60 through 62 In the same manner as Exarrp

were obtapned.[ 5 Jrabte 2= ERR—5Exanpte FHERRY
Example Rl, R? Ri, RS K[pield mp
~ o (%) (0
6 0 H, _ H’ | Note.-l)
) 6—(H)— @ | 0] 82| 88-8¢
CH,P(0)(0CHs),
”5 0 6 1 H, Note 2)
6.7-(CH2) - @ ol 85| 70-7
CHP(0)(0C:Hs)., |
6 2 H' | H’ . Note 3)
120-122
. 7—(E)— @ | 1| 83| 120
CH2P(0)(0C2Hs):

Note 1) Powder, a 2:1 mixture of
l,4-cis-and trans-isomers

Note 2} Powder, a 3:1 mixture of

50 1l,4~-cis-and trans-isomers
Note 3) Powder,Recrystallization ethyl acetate, a 2:1 mixture of

2,5-cis-and trans-isomers
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12006 0O H H, - Note 1) 0 82

88-8 25 ] 30 61

H EP ngt"%’%% . 7-[ERR]

0 85 70-7 [ERR] 35 6 2 H. H Note 3) 1 83 120- 12
40[ ERR] [Bihble4d Note 1) Powder, a 2:1 mixture of 1,4-cis-and trans-isoners
Note 2) Powder, a 3:1 m xture of 50 1,4-cis-and trans-isoners

Not e 3) Povvdesblutlaeof yishierbpettiohzole aciti (phe, BB20rhg)tirechlotfclm {5 mi) wasladdedad a Shifiercéfs- and

t rans- i socyelobexH-(3.3-methylériadioxy ey D diBdrorbteaphmth@dyrin-saistltcatboxamide (1.1 g) in

m chl orsopehldnionm diScmb onddr (c700dfingo®d theginixiure wais |stiredfferr nhoGatrthe) sapedepacitiexd The a
sol uti on wectign mixture was successively washed with water, saturated aqueous solution of NaHCO; and water,

cycl ohexydriefi(MgBo) ?fét‘hﬁ/?"é’ﬁ'éd?%ﬁ%’ﬁ'éﬁ%lﬂ"ﬂ Tesidug) was, sypigctad-o iligrgp} ghrem Bh-4-0 |
ne- 1- car bUSE‘a?ﬁ'?VH@*’F‘f he 8 spiyant Eony fhe first-oluate gawe. Z-exsicheitN-Bdl t he
mi xt ur e ‘QQ"P?“?’%'H“"FV@ Aitydrat H-2benzptiopyignd-qnarly ide-2.5-igxides 048 gn ¥Rt ur e

d I f
re o R TSR e B et AR 00T SOL Db e

resi due vvag subj ecCt ed to silica gel chromat ography with ethyl

acet at e- hexane (2:3, v/v). rRemaJ—ei—t—he—s-al—u&R—f—nemthe first eluate
gave 7 gcyclohexyl - N-( 3, 4- [nEengntabanelisiss LoablealPy® ) - 3, 4- dilhydro- 1

H- 2- benzot hi opyr an- 4- one- 1 c4&:boX@Ebee- P 1588 oKindgq7 (0. 28 g, yield 10
239 . Recrystallization frioggurd hy |c%§&{ a mbg;,« @, govg col orl ess needl es.-

Y
Solvent removal from the following eluate gave 7-cyclohexyl-N-(3,4-methylenedioxyphenyl)-3,4-dihydro-
1H-2-benzothiopyran-4-one-1-carboxamide-2-oxide {0.58 g, vield 53%) (a mixiure of 1,2-cis and -trans, 6:4).
Recrystallization from ethanol gave colorless prisms.
mp. 208-209 *C
25 . . .| Flemental analysis: C2sH2aNOsS
Calcd.: C,6492; | H,545 | N,3.29
o Found: | C,8457; | H,5.28; | N, 345
/
30
85
40
45

50

55
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1

'mp: 224-225 [err] 15 - El emental anal ysi s:

C23H23NOr S Cal cd. : C, 62.57; 3. 17 Found: C, 62.41;
H 5.23; N. 3.21 20 Sol vent Hsﬁi\é%?ro?\rlmhe foll owi ng eI uat e gave

7-cycl ohexyl - N- ( 3, 4- net hyl enedi oxyphenyl ) -3, 4-di hydro- 1 _

H- 2- benzot higRy Wﬂm@l@rl car boxam de- 2-oxide (0.58 g, yield 53% (a

m xture of T, Z-CIs an rans, 6:4). Recrystallization from ethanol gave
col orl ess pri $ihe sdifie.madht? asB@mple 63,2 compounds in Table 13 were obtained.  El enment al

anal ysis: [err] Calcd.: C, 64.92, H, 5.45; N, 3.29 Found: C, 64.57,
H 5.28; s N 3.45 30 35 40 45 50 55 52 EP 0 376197 Bl Exanpl es 64
through 67 | rrable 13anMe manner as Exanpl e 63 the conpounds in Table 13 were

obtained. 5 Table 13 10 Recrystal - [er ‘sol vent 20 6 4 H
H g l‘b\r@ Ethyl [err]
1 73 140- 142 acetate- [Rer S(= ’ hexane 25
65H. 6-[€é?r] 2 16 80 E9N§I
' Rz ]
0
* BERTRY R7| R R | K e mp |MoTEm-
U - : (%) ('C) solvent
20 64 H, H, Note 1) Ethvl
i<()—| O 11| 73| 10-142 | e
CH,P(0)(0C,Hs )3 hexane
25 6 5 H. . H’ |
30
66 H, Note 2)
H6,7“(CH3)4“ 1 1 145-1.47 izlzite_
® P€0)(OC;Hs) | hexane
67 H, Note 3)
: : 11 = Ethyl
o | [6.7CCHD.- 2 198130 | sentase-
P(0)(OC:Hs): | Rexane
pu Note 1) 1l:1 (ca.) mi#ture of cis-and
trans-isomers
Note 2) Powder, a l:1 (ca.) mixture
of cis~and trans-isomers
% Note 3) Powder
Example 68

§5 :

To a solution of 7-cyclohexyl-N-(4-diethoxyphosphoryimethyiphenyl)-1,2,3,4-,5-tetrahydro-3-ben-
zothiepin-5-one-2-carboxamide (0.53 g) in chloroform (10 ml) was added dropwise a solution of m-
chloroperbenzoic acid (80%, 0.6478) in chloroform (10 ml), and the mixture was allowed to stand at room

53



1 30 6 6. H, Note 2) 6, 7-

; : 45-147 FEthyl acetate- 35
o] " RSt e

Note 3) 40 6, 7-[err] 2 11 28-130

acet at e- thttdfakuPd oYernight. The reaction mixture was then successively waklRY oWk ahbeous potassirt € 1)
1: 1 (ca. )cambreteLsoRtical an@ waterd Biibdt (MGST:).| ThE BEIVent Wi ltkan)stilldo vl @ givec?-cycidhekyd-di-(3-
m xt ur e afiettokyphapitbryimaitylphengipIea,5-tdidatydro3)bendohiapie-5-obe«cadiogantide-Fiediokide a (0.49

* sol ut i on gaB7%). Recrystallization from chloroform-ethanol gave colorless plates melting at 237 - 238°C.
7-cycl ehexyl - N- (4- di et hoxyphosphor yl net hyl phenyl )-1, 2, 3, 4-, 5-tetrahydro-3-b
en- zot hi epi n- 5-one- 2-car @Egmtggnéﬁﬁigs@h,wpscﬁl orofdqrm (10 m) was added
dropwi se a sol ution of m}peh-ereperbenzog-e—ae kSC% 0.6478) in chloroform.
(10 n), and the nixture W&dcd] | pledP 88 [sHAAS ot N dtm|53 EP 0 378 197 Bl
tenperature overni ght. ThefP®det Gn%d7ktlubePRag M2 duccessi vel y washed
wi t h afueous pot assi um carbonate sol ution and water, dried (err). The
solvent was then distilled off to give 7-cycl ohexyl-N-(4-
di et hoxy Exaspés@8ehdet hyl phenyl ) -1, 2, 4, 5-t et rahydr o- 3- benzot hi epi n- 5-one- 2-c¢
ar boxam de- 3, 3-dioxide (0.49 g, 87% . Recrystallization from
chl or ofor m letsmma“!gta&/@"@mw es@capmaﬁ%shermmmun@ shewn iz Yable 123@re[oblaindd. C. 5
El errental anal ysis, [err] Cal cd. C, 59.88; | H, 6.46; N, 2.49 Found:
C, 59.77, Taple 33 N. 2.66 10 Exanpl es 69 and 70 In substantially the
sane manner as Exanpl e 68, the conpounds shown in Table 14 were obtained.

N
15 C00CHs

20
02

R

25

Example Yield M.p. Recrystallization solvent
No. Rl (%) (°C)

30

69 O_ 91 90 - 91 - Ethyl acetate-hexane

70 CH3 38 84 - 85 Ethyl acetate-hexane

Example 71

A mixture of sthyl 6-methyl-3,4-dihydro-1H-2-benzothiopyran-4-one-1-carboxylate-2,2-dioxide (0.565 g),
2N-KOH (10 ml) and methanol (10 ml) was stirred at room temperature for 30 minutes, after which it was
acidified with 2N-HCI and extracted with ethyl acetate. The ethyl acetate layer was washed with water, dried
(MgS0:) and the solvent was distilled off. To the residue was added thionyl chloride (2 ml) and the mixture
was refluxed for 30 minutes and, then, concentrated under reduced pressure The oily residue was dissolved
in dichloromethane (6 mi) and the solution was added dropwise to a solution of disthyl 4-aminobenzyl-

- phosphonate (0.487 mg) in pyridine (10 ml) at room temperature. The mixture was stimed at room
temperature for 30 minutes, after which it was poured into water and exiracted with ethy! acetate. The ethyl
acetate layer was successively washed with 2N-HCI and water, dried (MgSO4) and the solvent was distilled
off to give N-(4-diethoxyphosphorylmethylphenyl)-6-methyl-3,4-dihydro-1H-2-benzothiopyran-4-one-1-car-
boxamide-2,2-dioxide (0.32 g, 33%). Recrystallization from ethanol gave colorless needles melting at 212 -
213°C.

50

Elemental analysis, C22H26 NO;PS

Caled.: C.55.11; | H,547; | N,292
Found : C.5537; | H,5.62; N, 2.89
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54



‘Table 14 20 0 25 Exanpl e Yield M p. Recrystal lization

sol vent’ No. [err] r] 30 69 [err]
91 90 - 91 Et hyl acet 5?8‘178%5& cH3 38
84 - 85 Et hyl acet at e- hexane 35 Exanpl e 71 40 A m xture of

et hyl 6- nmet bysp@,74- di hydro-1

H 2- benzot hi opyr an- 4- one- 1- car boxyl at e- 2, 2-di oxi de (0.565 g), 2N KOH (10

m ) and met hairosubgtirfiallyl the sse® rsdnher raeatxﬁplernom(dnalfmﬁihéﬁphb"mpﬁe@jl)-e?:ﬂetm-muauﬁ\ﬁm-
af t er whi chiti-2-benasthienyracdi4fone tcarboxdmidie, MGdxida rveks ayrithiesiedde Vel 5506, Bodtystaliafion b -
The et hyls aethul agetatd -hpxane gave celeriobreuiiss méltingat €29 - 18iCed (err) and the sol vent
was distilled off. To the residue was added thionyl chloride (2 mM) and the
m xture was refluxed for 30 r@g}ﬁgngpanapgs C,thﬂ ,fg)ncentra ed under reduced
pressure The oily residue wgschssetved—+rrorertororethene (5 nl) and the
sol ution was added dropwi se [t s¢I Giddh p. #P%: Wy} 381 alii nobenzyl -
phosphondt e (0.487 ng) in puiHMie | (G&HH | & S8BomN-28Bel at ure. The nixture
was stirred at roomtenperature for 30 mnutes, after which it was poured
into water and extracted with ethyl acetate. The ethyl acetate |ayer was
successi vel kxapplefdd with 2N-HCl and water, dried (err) and the sol vent was
distilleg so off t(%@‘?we

N- (4- di et hoxy [Rep{FEY M was disspivdeathpiyparaonii®;4rjmetisyiphersirathiitijoagstic acid (66 g) followed
H- 2- benzot h'i'Vo F'a'h %H@"&' chietige. (45,6)0h andil dhep. pridine {0 1del).( TheJpixigre vB@OgYired at. room .

Recrystalli% ‘r‘{: f"f’ %ﬁbﬁ"' Q{%@d o5 B minites; aftes it § wae pencenyatad umippreduced 3

[err]~C. E %(?Pélﬂ? |chloromethane (100 ml) and the solution was addaddgppwise

C. 55.11 lc,sus nsu hlonde ( 4 cgef:loromethwe @)006'2') over gperipd gyl 54
9 af}?g[ n I

EI—P( gi 2t7ﬁo )%3 HH:' "e:)r an ay % r was ﬁﬁ‘ ﬁ@wnth water, dried (Iwgsg:)l

1H 2- benzot 53% ovgé e y'gv; 1%“&%;9’%{?@8'”’%’% d

55% Recrystal I zatl on rom aceta exane gav Il €ss prisms

melting % 129- 130[err] C. — :
Elemental analysis, CiaH150:8

- Calcd.: C,6361; | H,6.10
—/ Found : C, 63.68; H, 6.15

30

35

50

&5

55



- El'enent'al analysis, [err] Calcd.: C, 54.19; H 5. 20; N, 3.01 10
Found: C, 54. 14, H 5. 39; le 73 15 In ether (300 m)
was di ssol ved et hoxycar bonyl (3, 4%‘? ﬁr??%flﬁgﬁgﬁyl ) met hyl t hi oacetic acid (66
g) followed by addition of thionyl chloride (41.7 g) and, then, pyridine
(0.1 m) . Exhingled17adhrdiigh 88as stirred at roomtenperature for 1 hour and, then,
refluxed for 30 mnutes, after which it was concentrated under reduced
pressure. Thesubstdnijally the isahecmannes asl Example\78,dhe domgountis shvwrmie ritgents weldOdbtaibg. and
t he solution was added dropwi se 20 to an ice-cool ed suspensi on of al um num

chloride (62.4 g) in dichloronmethane (300 m) over a period of 1 hour. The
reaction mxture was furthe stirlej with ice.¢eoling for 4 hoyr, after
K (

which it was poured into ice- wat ersr ) ~anél {led- oegani ¢ ayel| was
separated. The organic |ayef was |@8hdd vt h=natsr drTed=ferr) and the
solvent was distilled off tp give|lebhwk 6, - e§ & hyF- 3T4- T hydfo-1
H 2- beffzot hi opyr an- 4- one- 1- ¢arBox- g.g‘lsa?.’e EAQ.-_B g~ 0@ Resrystial§ i zation
from hexane gave col orel ess|pl3te$ BelTi ng alC§82- &9 Eert&} C. [2% El enent al
analysis, [err] Calcd.: C 615 @ & 1BFEnd .d:,,-63,6?+; 3 H 6.15
30 35 40 45 50 55 55 ~ EP § 376 193 Bi) Exanpl¢s=74d hfoufh & 1118
substaggially the same manngr as Efanpge 73, LN coBpoiindsi'shghhn T n Tabl e
15 were obtained. 5 10 20 25 4g |0 = @ VW|T =K T ©
[~} fa N~ | « O | — O = =
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! In other (300 m) was dissol ved
2- [ et hoxycar bonyl (3, 4-di et hyl ph I |.t hi ol propionlc acid (40.5 g),
foll owed by addition of thionyl §E¥H%g§ép¥54.4 g) and, then, pyridine (0.1
m ). The m xture was stirred at 60 EP 0376 197 Bl roomtenperature for 1-
hour and refluxed for 30 mnutes. The solvent was distilled off under
reduced pressure and, {he gily resi ue mas ﬂlssolvqg |n dlchloronethane (80

m). This sol dtion m@saaddgq op #n 4xce- sRensifon of
al umi num chl orli de (34 g 'wn gich ﬁéoﬁ?tﬂ? (3d 'n1 owe ~a pegiod of 1
hour. ghe readtion- nj xhuxe mmag ur rogt far FOU'? wilt &
i ce-cool ing and, _t hep -poum%nto 'ﬁeﬂwaq"er -5 (Jh[@mr he oﬁgani C
| ayer was sep raggd @rhdﬂeg (erjrey and h@ solivgnt was
distilled off.{ The o gfswdus wa —gll e& in eth oh¢c=sod|uﬂ1ethOX|de
(prepared from 0,815 g of- ggdwunla 32690 M ef etihanof) ’¥¥ sol ution
was re®l uxed flor 5 femutes— Fhe r &t FDNIN oGt Ur € s*t emspourjed into
wat er, aci difiled Wit h—=iNecHGhI (&00 asnd-c_extt:r act wuthstebher The et her
| ayer was was edivitur\wat:er-p d-meﬂ r Eﬂdg.;thgml\nentu gllistilled of f.
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ylate (23.5 g,| 6 .| Réc IE ﬁ§ &an ro¥n s x-a-ﬁemga—geﬂ_z vr\fﬁss prisns:
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In substantially the same manner,
obtained. 5 * 15 20 25 30 [err] 35

m xture of et hyI

6, 7- di met hyl -t - 3- net hyl
te (21 g), 2N-KOH (100 m ) and net hano
30 mnutes, at tjhe end
extracted with hyl a
water, dried (MSH) a

pressure. The prlocéfjur
di met hyl -t - 3- et hyIQS
acid (16.5 g, 87°

prisns nmelting 4t 563
anal ysi s[err] | c
20 25 3% 35 40 45

15

NMR(appn%CC

Recrystal-
lization
solvent

30

mp
°c)

Yield
(%)

35

R , R?

50

Example No,

&5

5

eyt 8% Fpl ggent
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Cehakk. T et h

Ethyl

t he conpounds shown in Table 16 were
£é8 s76 15 P 376197 Bl Exanple 95 A

- 3, 4- di hydr o- 1H 2- benzot hi opyr an- 4- one-r - 1- car boxyl a |

(100 n) was stirred at 50[err]for

it 5
ac
was dijstille

benzothiopyr¢"
on fr

5.64 H

acetate~
hexane

73

83

59

éiq

C1H,d,J=16),4.38C1H;s)

7),1.22€3H
7),2.67(4H,a.

(lH,d,J=16),4.24C2

1.20(34,t,]
1¢34,¢,J
7.93(1H,s).

Ethyl
acetate~
hexane

79- 80

102-103
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69
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85
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*acd;.an,e Rgave

c@lorless
El ement al

H, 5.67 15




EP 0 376197 Bl Exanples 96 through 115 In substanti al | y the sane manner as

" Exanpl & 95, the conpounds shown i ' were obtained. 5 Table 17 10 15
EP 00178197 B1
1€l

Recrystal - Exanple [err] R np lization No.
(% [err] sol vent 96 H 6-[err] H 79 185- 168
Et hyl acetate- 20
hexane Et hyl 97 H, 6-[err] Hoag 76 110-111 acgtate- hexane 25
Et hyl 98 H [err] H 789 1905191 jacetate-| hexane 30
99 H 6-[err] H 13 1p8- 159} oFt legr -e3Et hyl 35 100 H 6-[err]
H & 146- 147  adet at e-| hexang/SEyI<104~ | H, 6 H
88 124-125 acetatd- 49 o exane hyl 102 H 6-[err] '
H 68 166- 167 adet & e-| hexane&45 - th..'l,l, B H 6 [jerr] H
H 63  155-156 aﬁet&%e- hexanpe0= =+ &
Et hyl 104 A 49 ea 1@5-36 - lacet at e-
10 &) S < &~
. i NS N
g N W N 0
& ~A & Vo
Q o~ ¢ N ey
o SN ALK
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| = 333
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208 § 8
FEI 5
.. gagl = =
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55 Example 89

In ether (300 ml) was dissolved 2-{ethoxycarbonyl(3,4-dimethyiphenyl)methyithio]propionic acid (40.5
g), followed by addition of thionyl chioride (24.4 g) and, then, pyridine (0.1 ml). The mixture was stirred at

60
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(continued) 55 64  EP 0 376197 Bl Exanple o2 - Yield

np Recrystal - NO. [err] R lization
(% [err] sol vent 105 5-[e/§A0376187B1 o7 194-195  Et hyl
- Ethyl 10 - 106 6-[err] H 94 168-169 acetate- hexane

107 6-[ ergdm temperature th 1 houf Snd refi@d for OB minAsC TR Sivémt was distilled off under reduced

CEthyl 108  orfasdriniline oily Posidue vea disdohdd in @idHokdilefane tBAIN e Qolution was added dropwise

e

76 17180 bl idd-boolbd Busperfdlof bf dluminum chioride3{38.4 g) if Gichloroméitfand @80 mi)anétaidefiod of 1
hexane 25 hour. ThbX¥6hctiontniktéts iwds furthed$lired forl 1.9 h&ao«ith idelcBafihg @acthén] Souded Into iclwatet' I |
H 75 s (18P TADSganic Elybrywas 36pataibli Swasiibd with water, dried (MgSIOSY andl the solvent was distilled off.
Et hyl 112 The ocily residue was dissolved in etharidlic sodiini ethoxide/(@reflafidnl fromalC336 gtoEsoditm| a8t RGO mi
hexae, 113 of eifiandl) predrthg solution was refiukéd for TBIninutes] The-rdac@n mixiige wvast thenlpbdred into water,
6, 7-[err] acidified with] BPHGIB00 miEiafd, bxtricter, withl dthior. Thg ethe{ lyar jwas withed wittl §&ter] 8ded
acet at e- 4(MgS0s)-and-the- solventyps digtiled PfiGFinallp R fegigye|was chromatographed on & glica gel with
204- 205 1@ mfirghexane (1:3) to give ethyl 6,7-dimethyl-t-3-methyl-3,4-dihydro-1H-2-benzothiopyran-4-one-r-1-carbox-
ylate (23.5 g, 62%). Recrystallization from hexane gave colorless prisms melting at 83 - 84 C.

Elemental analysis, C1sHis 038

15 . Calcd.: C, 64.72; H, 6.52
Found : C, 64.90; H, 6.55
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in Table 18 were so obtai ned. 55
EP

h
gs%'»’g\én%% 197 B1 5 10 15 20 40 50

t he conpoun

EP O 376 197 B1 5 10 20 35

20 30
In substantially the same manner, the compounds shown in Table 16 were obtained.

Examples 80 through 94

Ref erence Exanpl e 10,

65

45 Reference Exanmpl es 117 through 199 In substantially the same manner as
0376 197 B1 5 10 15 -
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suexay
= et 8 (O mel B9 %

"(S*HIDI8 L (S*HIDL6°9* (S HI)
Zr v (L=T* V' HDIE V°(L=T ‘P HQ)
A ACH ) AACE: PR G A
‘(L=T* 3 HEDTE T°(L=*3*HEDL6"0

o gg  !gS)  SED-L ‘SHO-9 16

“(S*HT)T8"L*(S"HI)96°9° (S*HI)
SF¥* (L=T *D*HRIVE ¥ * (L=T*1°HI)
227 (s'H9)82° 3" (u*Hg)8" 1-9" |
“(L=T*1'HEIIE T (L=T*7*HE)S0"

110 1§ SH®D  SHO-, ‘FHO-9 06

(O AaO‘wdd g )Y NN

JUDATOS hceu . AXV

ol ‘ *oN oTdwex
-Te3skiooy du PISTX | zd 1! N o7 |

10
156
20

91 °I9®L

30
35
40
45
50
55

w

62



"EP. 0 376 197 Bl 10 35 35

Bl 5 20 20 40 45 EP O 376 197 B1 5 15

30 35
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EP 0 376 197 Bt

Example 95

EP 0 376 197 Bl 6 10 25 30 35 45

EP 0 376197

A mixture of ethyl 8,7-dimethyl-t-3-methyi-3,4-dihydro-1H-2-benzothiopyran-4-one-r-1-carboxylate (21
g), 2N-KOH (100 ml) and methanol (100 ml) was stirred at 50 C for 30 minutes, at the end of which time it
was acidified with 1N-HCI and extracted with ethyl acetate. The ethyl acetate layer was washed with water,
dried (MgSO:) and the solvent was distilled off under reduced pressure. The procedure yielded 6,7-
dimethyl-t-3-methyl-3,4-dihydro-1H-2-benzothiopyran-4-one-r-1-carboxylic acid (185 g, 87%). Recrystal-

lization from ethyl acetate gave colorless prisms melting at 203 - 204°C.

Elemental analysis, C13H140sS

Calcd.:
Found :

C, 62.38;
C, 62.67;

H, 5.64
H, 5.67
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0 35 40

EP 0 376 197 B1

Examples 96 through 116

EP 0 376 197 BL 10 35
EP 0 376 197 Bl

EP 0 376 197 Bl

5 0 10 ¢ 20 30 35 40

ln substantially the same manner as Example 95, the compounds shown in Table 17 were obfained.

Table 17

Example

No.

Rl .Rz'

R

Yield

(%)

mp

(e

Recrystal-
lization
solvent

96

H.ﬁ'CH;

79

185-168

Ethyl acetate-
hexane

97

Hn 6-(CH3)2CH-

76

110-111

Ethyl
acetate-
hexane

98

H, (CHs) 5C-

78

190-191

Ethyl
acetate-
hexane

99

H,6-C:HsC(CH;) ;-

73

158-159

Ether-
hexane

100

H:ﬁ"(CHs):CﬂCHz'

78

146-147

Ethyl
acetate-
hexane

101

SN

88

- 124-125

Ethyl
acetate~
hexane

102

m6-{ -

63

166-167

Ethyl
acetate-
hexane

103

H.6 - CH,

63

155-156

Ethyl
acetate~
hexane

104

H,‘ﬁ _O<CHS

49

165-166

Ethyl
acetate~
hexane

64

{continued}
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EP O 376 197 B1 C 20 40 45

EP 0 376 197 BL 10 15 C 35 50

EP O 376 197 Bl 5
. EP 0376 197 B1

20

Example

No.

Rl , Rz

Yield

(%)

mp

2

Recrysfal-

lization
solvent

105

5“CH338-CH3

97

194-195

Ethyl
acetate

106

B—CH308_0H3

94

168-169

Ethyl
acetate-
hexane

107

6’CH3.7‘CH3

78

183-184

Ethyl
acetate

108

6-CHs,7-CH;

C:Hs

70

'157-158

Ethyl
acetate-
hexane

109

6'CH3,7’CH3

'CaHr

76

167-168

Ethyl
acetate-
hexane

10

G-CH3'7-CH3

®

179-180

Ethyl

acetate

111

6-CzHs,7-C.Hs

H

75

139-190

Ethyl
acetate

112

6-(CH) 7 CH-,
7-(CH,) 2CH-

97

144-145

Ethyl
acetate-
hexane

113

6,7-(CHz) s~

75

177-178

Ethyl
acetate

114

6,7-(CHz) s~

CHs

71

192-193

Ethyl
acetate

115

6,7-<CH2)4-

CH,

78

185-186

Ethyl
acetate-
hexane

116

6,7-(CHz)s-

75

204-205

Ethyl
acetate

Reference Examples 117 through 199

In substantially the same manner as Reference Example 10, the compounds shown in Table 18 were

obtained.
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sodi um hydride in oil

(60%

‘ EP 0 376 197 B1 terrperatufe for 1 hour. On the other hand, a mixture of

- di et hoxyphosphoryl amine (4.9 g), 0.32 g) and

C THF (30 n) was stirred with ice-BPOBT6 978 30 ninutes and, then, the
above sol ution was added. The m xture was stirred with ice-cooling for 30

&

m nutes, poured Into water and extracted with ethyl acetate. The ethyl
acetate | ayer was washed withwater,,dried (err) ﬁnd t he,sol vent was
distilled 5 off to give ' e
N- di et hoxyphosphoryl -6, 7- di et h|y| - 3, p- di hygro- 1H 3- benzot hi ogyr fg- 4- one- 1-c¢
arboxagide (0.29 g, 19% . Rechystall]zajion fromegthyl agetage ve
colarless prisnms nelting at 19‘%339 [Bry ]} El@rmental janal gsgs, jfjerr] 10
Cal cd.: C, 51.74; H 5.97} 2 &\¢ B. I8 Fqundd Cugl 11838 th§5.88; N, .
3.74 Exanple 201 In substanti gl ¥ BhEe S8% |marer a% ammpied 2002
6- cycl ohexyl - N-di et hoxyphosph -8 h-%iPfdro-4 H| B < |
2- benzat hi opyran- 4- one- 1- car bgxam def wag, SYNt RESI Zed o Y1 ¢1 d.$6%
Recrystallization fromethyl acetale| g&e dol @l eds @eedles l{ing at 163
- 164 [err] C. 20 Elenental anal sps [c%rr] C%cd.: g 5(5.4§E H 6.63;
N, 3.29 Found: C, 56.37; i, €6..65 <_:_:3N, 3. 2 Zq Exanpl e NZ n THF (10
m ) was dissol ved
6, 7- di et hyl - 3, 4- di hydr o- 1H 2{bgnzai hi opyr gn- 4- ongd- 1- car lpoxyl i clacid 30
(0.473 g) followed by addition @f &xpl cHl orgdde {(08305{g) and| then. DM
(1 drop). The mixture was stifr@&d st} room tjenper atjure fol 2 houls. This
react’ion m xture was added tofaqueoup anmofia (20 ) - ethyl agetate (40
m) and the whole nmixture wasistirref aterdomtenygeratur¢ fpl 3D minutes.
The etflyl acetate layer was then seppraf®d,| washed wiQh Yatgr, firied (err)
and the solvent was distilled]off to]lgi® q, 7-2 = S
di net hyl - 3, 4- di hydr o- 1H 2- benZot hi opyrag 4-one81-car ngaﬁn’ dg(o 38 g, 81%.
Recrystallization fromethyl 35 wacefates ggve %I qu e¥s [{I ates felting at
197 - 398[err]C. Elenmental anglySs,fer dal co. : & 6l.268 H 557, N
5.95 40 Fohndx, G 6& 2q; &H |5.83; | N 6.00
Exanpl e 203 45 A mxture of * = oy o o~y
6, 75di net hyl -t - 3- et hyl - 3, 4-dI hydro-ﬁlH— * bgnzotphi gpyr n-ﬁ-o -r{1l-carboxyli
c acid (0.5 g) . 9
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1 and thjonyl chloride 2 m) was refluxed with stirfing for 1 hour,

4t

concentrated and the residue was dissolved in chloroform (3 m).

The

sol uti on was added to aqueous anmpBP&Y8d9APY - ethyl acetate (30 nl), and

the m xture was stirred at

roomtenperature for 30 m nutes.
acetate | ayer was separated, washed with water and dried (err).

The et hyl
The sol vent

was then distilled off to give 6,7-dinmethyl-t-3-nethyl-3,4-di hydro-1 H 50

2- benzot hl opyr an-§-one-rf- 1- car boxam de (0. 3095 g, 6% . Recrystallization
fromethyl acetatg gave |colorl ¢ss needles nglting pt 190 } 191 [esr].
El enental anal ysipm [errf] Cal cd.: 62. 62, H { 6. 06; Ny 5{@ Found:
C, 62.69; H 6. ou N 563[81 o EPQ 376 497 Bl Ekanipl e2204 Fo a
-~ mxture of N-(4-djf @PEph&ph r wh fhehy! - 6cyd ohpxylg 3, 4- dEhydrp- 1
H-2-benzopyr an- 4- bre@1R -lcai® boxadtigde| (158 ¢) and tarim@n fetBachiBride (30
m) was added | odptgHingtihyksil neq QL. ujded i cp- cdol i ng,=5 |f@l | owed by
stirringeat room e f-pr—30—prutes—The—rpactro—rixttH e was
concentrated, and ZN HO 00| M wef e Kddegd thereto
in that order. Th e tth grhy| aget at e,S3and t he et hyl
acetate | ayer was nd &rigd Lrr). The jsolRPen§ was then
distilled off to ™ — — «N
6- cycl olféxyl - N- (4 PROSR I-di hydr o- 1 F - benzoff hi opyllan- 4- one- 1-
carbox- amde (0.P2¢ e talligati onl;\f-ron e?yl a(,?t aﬁe - :
met hanol gave col prikse prisns|nmelting at 232 - 10} 233 [gerr] Elfenental
anaMysis, [err] CarTd™ C H—57%; |\ (S PR 2 2
Found: C, 58.90 H, 3% [N 3.0p Examgl e 205} 20 I n subgtantially
the sane nmanner ap Exanp e @04, ~
6, 7- di net hyl - N- (4} phosp nggh 1- dishydro3 H =
2- benzot hi opyr an- - one- 1t ¢ <oobtlai a8d. | Vil d [F0%
Recrystal lization|from g hy)K rest hgnol3gaye &bl of | gXs prisns
melting gt 262 - p64erf] & S S 1 &8 EPemgnt al
anal ysis, [err] Calcd.: (] R 4.64 N, 2 58] Ffnd: C
55. 06, H 4.72; N 3.B5 30 20¢ et = 5
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1

©at

! To a sol ution of

8- cycl’'ohexyl - N- (4- di et hoxyphosphor yl net hyl phenyl ) - 3, 4- di hydr o- 1H 2- benzot hi
opyran- 4-one-1-carboxam de (2.6 Ef)0 8% ‘@Z&aonitri le (50 M) was added
bronotrinmethylsilane (3.1 g) and the mixture 35 was stirred at room
tenperature for 12 hours. The reaction m xture was then poured into water

and extracted with ethyl acetate. The ethyl acetate |ayer was washed with
water, dried [e' t he s¢l vent s digtilled off. FThe progedure vyiel ded
6- cycl ohexyl - N-[ 4- phogphonongt hyl phienyl ) - 3, 4- di hyydr o- 1H- 2- ben{ ~
zot hi o yran-4-onqgg: car boxanijde (0.91 g, 400/(), Recrystdl lizat{Sh from
ethyl acetate - ol gave¢ cator|l ess pHi nel td ng lat a26 -2227 [err].
40 El enental an [err] |Calgd.} C, 6q H 570;] Ng 3{0% Found:
C, 59.71; H b. N 2.98 Bxanpl e 2%9@5 stgntigl 1y Ehe sane
manner as Exanp 6, 7-di rreti'ﬁyl - N-(4- pho ot hyl phenyI)OS 4- 50
di hydrg-| H 2- be| YT an- - oNe- If Lar poja s Symrn T Z¢d
Recrystal lizati et hyl 1ac atgN- et han@I javed cdl ondess prl sns
nelting at 244 m:r]r: Iemsnt % gal ysig, [eri] 95 T
Calcd.: C, 56 T He Bol; SN |3 & foudd: 59.9% |[H 4.87; N
3.34 82 EP OB76 19 El Exdanpr® 2b€ I n dubstaniiamly |t h&'safe manner as
Exanpl & 59, N-(§-&hlAarfophenyl)) -6, 7-di met hyl - c- 4- hydr oxy- 3, 4-
di hydro- 1- H 2- bbnfgpt& pﬁam r- 8 caf bggam|de Ras| ob¥hi Ned S Yi ¢l d 78%
Recrystallizatip ethandl - 5 chl orof drm gave col or)l ess pisns nelting
>44- 245 * C. emerl al andlysys,|[err] |Cal cd. C] 62. 15; H 5.22;
N, 4.03 10 - 7> { Found G E2.02; H\ 5118; N. 4.06
Exanpl # 209 In substaw(i al vy |t héSsapre nanrjer 73s Exanpl ¢
N- ( 4- di et hoxyphpsphor y) pherI|) - 837- Hi npt hyll - 624- | hydy oxly- 3%, 4{di hydro- 1
H- 2-benzot hi opyfan-r-1} - cacbgxa@de was o t aiched Rs:cry‘st lization from
et hyl ace- tatefhexane gav8co| %I eps gi gns | 1i ng at] 1eR- 143 [err].
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20 , El emrental analysis, [err] Calcd.: C, 59. 60;
H, 6. 52; N, 3. 20 Found: C, 59. 07: H, 6. 55; N. 2.99 25 Preparation
Exanpl e 1 Tabl ets Conposition per EBBR3%¢ 1881 1) Conpound (the conpound
synt hesi zed in Exanple 22) 50 ng (2) Com starch

30 ng (3) Lactose - 113.4 nmg 35

(4) Hydroxypropylcell ul

se 6 ng (5) Water
0.03 nm (6) Magnqsiums earate 0. mg O the
above ingredientd, 4(1), }(2), (B) and|(4) wefe bl erjded angl kneadegh wi th (5)
and the gesulting fefs 40 was (dried ifn vacu aty4q [err]|for 14 Wours. The
mass was pul veri zeg‘:gugj si gved tlﬂ'ﬁuagh ,a‘,ﬁlG-n;ﬂ#]gscr&n o] Ve é:'ranul es.
The granul es werq Msed]w gh (6) $8d t Econpasy ®lon Svas| co rds$ on- nol ded .
with a rotary t alll @t iR in@ ' hg@ ng'gu% fag_tgl_rg_td B K| kusdii S@ sakusho
Co., Ltd.) to gie%2¢ abl et S. 4% Prepaf ati on |Exanpl g 2 Entje8 c- coat ed
tabl ets1{1) Conpqund (t gomjound syntpestgeqy n [EXanpl £ I&p) | 50 ng 50
(2) Corn starch — o~ ™ =2 = ca 3P nep ( Lact ose
113.4 ng (4) Hydrjoxyce lfjul gse ] ] 1 ) 1 6 ng (5)
Wt er g v fj § & < d.083n | (63 Magnesi um
stearate - 0.6 hg T7) |CelTul bse”acelt ate
pht hal at'® Y A~ 10 (8) Atetone
0.2 mM 83 EP ( 3§6‘.§L§7 B O taeqbo% i hor&Hidnt & (1),82) (3), (4),
(5). and (6) were ussd~f ¢ give tabletg in the sane manner {as Preparation
Exanpl e 1. The tdblets Jere fi mcoa&ed w th an adetone $olution of (7)
using a,par coatdr (manyfactured BY Kreund){toyivie 210 g htefic tablets.
. = ~ = o =
s 3] o 5 “a Q
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5. Preparation Exarrpl e 3 Capsul es (1) Compound (the conpound synthesized in

Exanpl-e 163)
40 mg (3) Lactos

Hydr oxypr opyl cel
0.02 m 15

e
| ul ose

30 ng 10

{97) Corn starch
EP 0 376 B1 74 Ny (4)
6 mg (5) Water
(1), (2), (3) and (4) were bl ended

O the above ingredients,

and kneaded with (5) and the reusiting mass was dried in vacuo at 40[err]

for 16 hours. THe drie§ mass jwas pulverized and i eved ¢ hrough a 16-nmesh -
screen to give ﬁranule;. Using a capsul e fj IIingIrrachi ne (Zangssi, ltaly),
the granul es we}e,éflll pd |ntq No. 3}gelatijn capsyl es tohgl ye ¢ sules. 20
Prepartion Exanpl8d4 | pje an () fo und (4 hefcorgpound gypntiesi zed in
Exanple 23) 5 rg%ﬁ@ %oggg‘& sal'g.cy ag 'g o B I? 50 ny
25 | 839 Mnmchgor deu 5 | 58 | 585 1% 180
my (4) Sodi um mit&biBul i @es | ™ ka il @e ohHf4)S
I\/bt hyl par aben 3 (o) Pr.opyl par aben
4 my 30 I I Eﬁsrcbllédct rﬁgr injngfctlﬁ)ngt
2 M O the aboye ing edi ent g, ), 1(3 (¥ .v(5 and () Jer g di ssolved in
one-hal f of thelin®<a{eddol of | di illed%'waterﬂo i fRectli on with
stirring at 80 ¢_Aftel tTe rlestl'tihg Sbl uti A whs Tdolled To 40[err] C, (1)
was di ¥solved in the~splution. To tne sol ution thus obthi ned Jas added the
r emai ni ng vol umié ofo ¥ $ti 8 ed wdBer | 3583 or| i rihect]i o8 t ol ngKe tlhe i ndi cated
vol une and asepticéﬁ"y filterjed thrpugh an appropriate filter jpaper to give
- a sterile injectfable splution. Caifrs Claijns for{the fol | g nd Contracting
States; AT, BE, |CcH DE} FR dB, AT, |LI, LY N& $E 40 1 AR
sul fur-contai ni g hetefocyglijc cfnmpound,of| the& fermyl a (1).545
[err] [err] R 66} wherefn rind A g“s E b€pzene ¢t ng WY ch r‘r@ bg substituted
by 1 to 4 substiftuentsy w¥ch ar e Bang orCdi §f eFent|, sgletedfrom(l)
a hal ogen, 55 e. (2] ni®rq, 2 S > 8 Y j
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B T

1 (3) a e[rr] straight-chain or branched al kyl or [err] cycloal kyl group

“ which 'may be substituted by 1 to 3 substituents, which are the sanme or
different, selected froma hal ogenEPR3@6d9%B1 [err] al koxy, nono- or
di [err] al koxy) phosphoryl and phosphono group, 84 C L M SO the
above ingredients, (1), (2), (3), (4), (5 and (6) were used to give
tablets in the sane manner as Preparation Exanple 1. The tablets were

filmcoated with an acetpne soljution pf (7) .using a bar coater
(manufactured by freund)fto giye 210 pg entgric ta Ir at i on
Exanpl e 3 Capsul e Gpnpound (the konpound synt qgnpl e 163)
30 ng 10 (2) Cof 15
40 ng (3) Lactose < 3 #4)
Hydr oxypr opyl cel | g S 6 3
0.02 m 15 Of |t vedi ng , @), 8 e bl ended
and kneagled with |t 1R rd was dr 4+ 40 [ERR] C
for 16 hours. Theldried jrase W anﬁsi 4 16- nesh
screen to give gr Ussang i mg m i, ltaly),
the granul es were|filg i koo | capaul sul es. 20
Prepartion Exanpl ¢ 4 |'TEctaaon (t C bsi zed in
Exanpl e 123) 5 ngp25 TS a
50 ng (3) Sodium ¢hl gr’*le — . = 18045y (4) Sodium
net abi sufite A3 <@ (8Y Met hyl pafr ali®n
36 Mg (6) Propyl piraben - 4—tre—30
(7) Distilled water for | njectijon e - 2 O the above
ingredi éfits, (2),1(3), (B), (5) af@ (B) werd di'Rsolved in on&-hdlf of the
| ndi cated volune ¢f distj!l| gl wat & fpr qucti’in WitR stlirrigngjat 80 [err]
C. After the resufting splugd of WS cpol g tlo 48 [erricC (1).swag dissol ved
in the solution. To fhe pol i g¢n tfus| obtspi ned Mas|added [t hgSr errai ni ng
volunme qf distilled eatef B@fﬁr '@jectig1B tlo @ke|th® i ndi eated vol une and
aseptically filteted thrpugin anp apgroprigte (filaer|pager togi ve a sterile
i njectable solutign. Cla*m;‘\:_/, 5 Y 5 Y ~
u S
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“Clalmsfor thefollovmng Contractlng States: AT, BE, CH, DE, FR GB, IT,
t L1, LU, NL, SE 40 1. A sul fur-containi ng heterocycllc corrpound of the
formul a (1) 45 [err] 50 wherein rER@3Z6187 Bl1penzene ring which nay be
substituted by 1 to 4 substituents, which are the sane or different,

selected from (1) a hal ogen, 55: (2) nitro, (3) a [err] strai ght-chain
or branched al kyl or [err] cycloal kyl group which may be substituted by 1
to 3 substituentf, whidh are }{he sarfe or diffferent, selgcted fyoma
- hal ogen, hydroxy], [ern] al koky, norjo- or i ([err] alkojy)phosphoryl and
phosphgno group,| &4 EP O 36 197 |B1 (4) |(i) hydroxyl,f or (il a [err]
strai ght-chai n oy 38 gndhed, al koxy, [lerrd cycl dal kpxy$ [drr] el H’kenyl oxy,
[err] aral kyl oxy} 2[®6r] aI3<an3yInExy o&ﬁ&rr]...d# | bxiys @& qupkhi £ nay be
- substituted by 1] 8823 qubRitpens, rd Rel g qr ¥ f pigent
sel ected from a h&bger], hydr bxyh, [enrﬁ].nal k-my-ca mq- Bra df [Berr]
al koxy)we phosphor T grogp, 5) L17) T N0l o 1) erf]
-straight-chain o brdeheé I<y|gmc, &rr] H)Io I Itﬂ o%[e'r]
aral kylthi o or - Han It1|o_lgrqup whi ¢h ey be ubtltttej by 1 to 3
substituents, whjclf ard t shmeoor [di 8er<“nt e| ecbed |f ga hal ogen,
hydroxyl, [err] koxy tand noho-_or {di al koxdy) phios roup, (6) an
~anino dgfoup which may~He substituted by 1 or 2 supstitudgnts, wnich are the
sane or different, 918 | B spl 6B ec fﬁmé (8r1{ai | 1&r1]al kenyl
[err], ,aryl and [ rP]VJraI kKyl{group |whereilh the substityent may be further
_’subs\r“tut ed by hal oggn, [er|] al kgxy, noho- or fdi[err] al koxy)-
phosphoryl or phpsphond group] (A { [err] |acyl ich mly be sbbstituted by
1 to 3 %Bubstituehts, Wi chearp tge dqanme or |{differgent, Sﬁlected froma
hal ogen, hydroxy], [err] dQkoky djJam no @group, §s (8) B nono- or
di al koxyphosphoryl , (9)‘ pf&sphon (J10) anjaryl group which nmay be
substituted by 1j t @3 qubg$8it hengs, whigh @resghe| same qr diffprent,
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! 55 .2 [err] alkyl groups, which are the sane or different. 4. A conpound
as clainmed in claiml wherein ring Ais a benzene ring which nay be
substituted by a C3-7 cycloal kyl ER®3E19®B1 EP 0 376 197 BL* C L MS
* 5. A conpound as clainmed in claim1l wherein Ris a hydrogen atom a [err]
al kyl or a phenyl group. 6. A conpound as clained in claim1 wherein Ris a

~ hydrogen atomor a nmethyl group. 5 7. A conpound as clainmed in claiml
wherein B is a [lerr] a] koxycdrbonyl |[group.| 8. A d¢onpound as clainmed in
claiml1 wherein{B is ajgroup|of the|fornmnul [err]j wherel[err] |and [err] are
as defgned in cla'iz‘m 1.110 9.4 A conpound clainfqed in glaim§ xwherein
[err] is a hydrqggn at bmgnd R2 g,s h grioup| of ",the' foqr,mJ a ;err]§vx/nere nis
Oor 1 and R i4 -%ﬁgr'] gl kyfl _og P.HQOg Sefmpadunds cl ig‘rid_gin claim1l
wherein ring A ijsge§ hepzefe i @g% chyngyl b 4substy ¥ a%« yE 1 or 2
substituents, whigld 8rp tHe dageS® | i &f Brient .3 sel gcR | f 82 a $al ogen, a
[err] al kyl andfaTterri—t arkoRky— R %LTUQSH atormmr—q Terr] al kyl

—15
or a phenyl grogp; B if & erdr] @l kpxy&ar bony| foup & | a_gbeyp of the
formula [err] wherg Befrivargd ag'defingt ijn gam ang gaé.ﬂ of k and k'
is 0. 11. A conpould_ap Fai qed&n §laBn 1l ma@lly 8 S| £ &
6- cycl ohexyl - N- (4- di et hoxyphqspmor yt neThyl jph&n§f)l- F4- pi GyaQig- 1
H-2- bettzot hi opyfang 4~phe- 1 - dar boxafn de. 5‘0 12. A compolnd as|clained in

claim1l, nanely G,W-ﬁi retdy| AN - d| et Boxyjph@phqr yEphehylB- 3,|4- di hydro- - 1
H- 2: benzot hi opyT ard-‘ohk- 1- carjboxani fle. 13.| A conpound ap clained in claim
1, el y 6, 7-dijnmet hylT F NF(4-dir et hoxyphosphor yl mefhyl phepyl)-3]4- 25

di hydrzgl-l H 2- b(Fnzot hi Ppy;@n-4-one- |- car boxam de.| 148 A procegs for
producing a sul fur-confai ggng heterpcyclicl compoynd #f [he general fornula
(I') defined in ¢laim1l or g salt,:thare , Mhich ¢onpei sps (1) |subjecting a
conpound of thejlgenera fgml a___ésll g[qrr] 35 Rn%
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1- wherein B is [err] al koxy-carbonyl, [err] aryloxy-carbonyl, [err]
ar al kyl oxy-carbonyl group or a group of the fornula [err] where [err] are
as defined in claiml; Y is a hydr )p:ﬂﬁda-{)Bér a hal ogen atom the other
synbols are as defined in claiml or a salt thereof to a cyclization
reaction and, if necessary, further to oxidation or/and hydrolysis, 45

hydrol ysis foll owed by gm datign, or hydrol ysis fo|ll owed by am dati on and
oxi dation to prodlice a dul fur-g¢ontainf ng hegerocyclic conpound of the
general fornula (Ja) 50 err] %5 whergin eag¢h synbpl is gs defimped in claim
1 or a salt thereaﬁ,nor al terngtively| 86 EP 0 3f6197 1 C g M sS*
(2) reducing a coppayrd jof thelgeme fogrmjla (la) defirned aboyg or a salt
thereof to produckfe Sulff ur - cohta8nE ng M@t efocycl i f conpdund of |the gener al
formula (1b) 5 [ef gl BO $88 1 58 g R
wherein each symbpF 18 ds defi fétn kI®i®n 1 or a palt tHereof. ¥5 15. A
pharmaceati cal preparatijon forjuse donf thg tieatneni of ogteopor psis
conprising an effectiyg fgnti- ¢st edfoy ote ﬁl unt pk a cc und] or
pharmaceutical ly pc@gl e, salt, cl&imeqgyinjC,aimil and en%g,r mpceutical ly
acceptabl e carrief or™dillgient. | @ ai®s| fqf t helfdl | pW 89 Qo gacling State:
ES 20 1. A process—far_dfnduci Lur-r‘J)nFai ni néf het dréeycl § ¢ conpound
of the d&neral fof mg ax(|l) 21 o < o o~ . [err]
[err] R I)_g@ whekei n redg |A e albemrenp réng [whieeh fray be
subgt)?tuted by 1 o>t Sibstjtuépts, which afe the sane or diffefent,
selected from « "
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1

i (1) a hal ogen, 35 (2) nitro, (3) a [err] straight-chain or branched
~alkyl ‘or [err] cycloal kyl group which may be substituted by 1 to 3
substituents, which are the samaEBrOQTﬁf‘PéPént sel ected from a hal ogen,
hydr oxyl , [err] al koxy, nono- or di[err] alkoxy)phosphoryl and phosphono
group, (4) (i) hydroxyl, or ii) a [err] straight-chain or branched al koxy,
[err] cycl oal koxy, [err] al- 40 - keny] oxy, [err]is aral kyloxy, [err]
al kanoyl oxy or [lerr] afyl oxy {group i ch y be qubstitputed by 1 to 3
substituents, ich ar¢ the slane or|different, sqlected|fromg hal ogen,
hydroxyl, [err] jalikoxy}and mjno- or dl [ err{ al koxy) phosphoryl jggoup, (5) ()
thiol, or [err] [s@&ight-¢hain bianched al gyl tthi g, [krrL cycBoal kyl t hi o,
[err] aral kylthilo2g § ¢ry Ba@ Kan ?, |0..§r p B8 dh @y pe s%,;bstﬁtuted by 1
to 3 substituent|s§ Eark th g 4529 & | diffefentg defected from
a hal ogen, hydrdx@d & ¢ f al mmy.:a d fnsnol fo8 Hil[ efr] Bl kéxy)pBosphoryl
group,1(6) an ami no grﬁupvwhl ch ggay [besubst Igut §d QY Ofs? Jubstituents,
whi ch are the sanme op §i f&Ergnt Jse r & affer @ al ky®e [{err] al kenyl,
[err] aryl and [lerg] &ajal Kyl thg subs%tuent'may be further
C

substituted by d h&l sy rr] aKoxy) -

phosphoryl or p Lacyl Mhich nby be qubstituted by
1 to 3substitugnts, diffedent, splegted froma
haI ogen, hydroxyjl , 8[ gr @ap, (8ga ons  dr ‘
a\S{oxyphosphorvl? no. (10) Jan _aryl aroug which may be
bstituted by to 3 gubstitluents, |which jare thgq sane pr difflerent,
sel ected froma [err] &l kyl, lhal ogefi, b¥drloxyl “and [err| aRkoxy group, (11)
a [errf aral kyl |group yhich nmay e $ubsfitjuted by} 1 w0 B sidbstfi tuents,
which are the sgne or {iffergnt asel ecgd fromal[erw] hl lg , {hal ogen,
hydroxyl and [er|r] al k¢xy grdup &7 376 197 B% Q M S* and
(12) a 5- or 6-nentigred ar@nyt | Shefer &yc| i cCSPprqup Bav| nB1 tlo 4 nitrogen,
oxygengand/ or sul fur agons i ¢ mpy B sjubstt 4t ed<by| 1 o 3
substituents, which., ar¢ t sameSor {di ffer en sel e@ed|{ fri8m4d [err] alkyl,
hal ogen, hydroxyl and fer al 6 ro& IJ) &hyfdr dgen tatom or (ii)
a [eer] alkyl, [lerr] alkenyl $ry r[err] cra@l g p fwhi ch
B = : o
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‘may be substituted by a 5- or 6-nenbered aromatic heterocyclic group
“having'l to 4 nitrogen, oxygen and/or sulfur atoms, hal ogen, '
di al koxyphosphoryl or phosphono gr @pQ3m 193 B car boxyl, [err]
al koxy-carbonyl, [err] aryloxy-carbonyl, [err] aral kyl oxy-carbonyl group or
a group of the fornula -[err] where [err] each is (1) a hydrogen atom 10
(2) a[err] alkyl, [err] alkenyl, [err] aryl or [err] aralkyl group which
may be substituted by 1 §o 3 supstitugnts, which arle the fama orp different,
selected from (i) jJa hal ogen, (i}) hydroxyl, [iii) g [err]|al koxy, (iv) an
am no V\:hiSCh may bg dubstiituted py a [grr] alkyl, (V) a§ afi no subgtituted
by an acyl, (vi) dafib@moyl which nmy He sabstituted bysa ferrd o Iyl (vii)
a [err] al koxy-car btgnglg (vigi)|a fronq- —os d @onypkﬁ)%phprwg ()
phosphono group arfd¥(¥)d ¢ 5% or| 6-genfjesedl af g@ti q Heger pcP iic| B
group which may bd substift uted pr 83) |(R)®5-| tH%7- ferthé&r el At EroS/clic
group cojt ai ni ng 4né sul gur,_ni fr qgen jor OXype tgm - or Rs nber ed
het erocyclic groug coniai ni% 2 t% ritggm gmq, 55- or%- nber ed
het er ocycl i ¢ groug cenpali nigg 1 to<l’2 ritr&qgeh ajony a one sul fur or
oxygen atom and dach f [t hese PO &> © hptesocycl &3 gfoues bei ng
optionally fused t|o ret rThg lcofitai hi ng a lmaXtmuim of 2 |nit rogen
atons, amssbenzene r|ing, ~} a _5-nenbered ring fontairing ong¢ sul fur atom or
(ii) substituted Hetgod/ ¢! i & grpudsellect@d §rof 5-[chiedr o} 2-Fyrildyl , |

O

3- rTE\t_‘ony- 2-pyridyl 55> dret hyl - R- benzdt hi azol vl | _

5- methyl - 4- phenyl -[2-t hi agol yl , B- phenyl - 5-i spoxazollyl , 4-{4-chl or ophenyl) -
5- met hyl - 2- oxazol \l , 3-phenyl -1} 2, At Hi adi azpl -5-yl},
5- met hyl ?1, 3, 4-t hifadi azolf- 2- yl .| 5- & etlyl am ng- 2-029 = pyrli m dyl,
3-nmet hyl - 2-t hi enyl], 4, 5-{li meQhy] - 2,3 urlanyl of 4%dretihyl.$2- por ghol i nyl or
alternatively [err]], tak¢n tgef hef wilt h the}adfcgnt Bitfoggh atom form
nmor phol i ne, pi peridi rz.g hi @or phog nq, nopi pg i qi ney p| pery dijne,
olidi -
2

pyrrolidine, thiaz ofXazppige; X ip - FH( orgZ-CP-; Sk i 0 or 1

n :
and k' is 0, 1 or or, a ph@maceug cqgl | ctepSablie salt |t egf which
conpri ses 30 (1) sdbjestipg cqnp d} of &t hd geqqer @l rmula (11) 35
[err\“[err] 40 whgr ei n 81 i efr | Joxy-caflb | ] {ar y oxly- car bonyl ,
s [err] aral kyl oxy- qar enyf} p| o droup of t flor afj[er¥] jare as
defined above ; Ylis a hydroky gro p qr hal ogen gto t he her synbol s
are as defined abqve 45 . or 4 salt thereoff to a ¢yclii za i on
reaction and, if rlecessaly, =ur}hertd oxi dafi o or{/ ard hydr ot ysf-s,
hydrol ysis fol |l owdd by aij datioh, or Hvdrolv$is foll owed by Hi dption and
oxi dation to prodyce a '
35 - = . = = =] o= =
o _
.!g l. [ l. 1 y L y !
40 " [ ] ” ”
- |18 8|8 8 = “a “a "o
9 ~ N 4 =] o o = =
- ~A A~ A O O (&) &)
(o™ L) ] » " o/ S o/ v/
8 818 8| «~ e~ o~ e~
N NSNS\ . .
s w o|bd | & o o o
%
£ o & % > 5] S
»® = o 4 — —y L] L]
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* sul fur-containing heterocyclic conpound of the gener.al formula (la) [err]

88

Wwher ei n each synbol

is as defined above or

a salt thereof,

or

alternatively (2) reducing a confE®uhdec®?®le general formula (la) defined
above or a salt thereof to produce a sulfur-containing heterocyclic

conpound of the general formula (Ib) 5 B 10 15 wherein each synbol is
as defined above or a salt thereof. 2. A process as clained in claim1l
wherein ring A ijs a bepzene rjing whjch may, be supstituted by 1 or 2
substituents, wjich arg¢ the dame or|differjent, s¢lected|fromd hal ogen, a
[err] glkyl andla,[err] alkoqy. 20 B A prdcess ag claingd in qlaim1l
wherein ring A ilsgdg bepzene rli ng, whf ch may] be subdstitutped by A®r 2 [err]
al kyl groups, Wik 8rg tifegdaned ar| diflerlens 4 Agobopes‘é ad 2laimed in .
claim 1 wherein |rkfgzA i_"é‘.fai eBzbie| rEnd vhi dh y';:,',b.?ﬁs.lbs i tdted by a C3-7
25 cycl oal kylgr'gggup.gﬁw frogebspag dl aidred|id $¥a mE wHeBein Ris a
hydroggn at om 14:-rr] aikllf Qr_a_pheny roup. ATDLW(‘QQQ seclained in
claiml1l whereinfRis a hygocengton a jmet h@ groqﬁg. 3057, |A process as
claimed in claimi1l whe ei-@* Bli S -4 [ prr4= al koxyel-a bony' Or otp. 8. A process
as clainmed in claig;n&’ r\/neg_‘:eir Bups h gooup of &h forlaim a%rr] are as
defined in claim £ 35]9:7A pro&ss as—!| di med=3f cl ainf 8 erfein [err] is
a hydr®gen at omfarmt—R2{Ts—aqroupof—tteformtaiferrwerem{is 0 or 1 and
R is a [err]al RylZ Jp.eoloT Acprofess. ay cleai npd & c| aidgd 1 wherein ring
A is a benzene ni fy cHray bE supst™utled®By 1 o™ 2 B0 *® Jsubstituents,
whi ¢t are the sgmé—or H-f-Ferqnt——serectedremarhatoge—a {ﬂrr] al kyl and
a [err%a al koxy; IR is alhydrodgen atom a [drr] el gyl or B phenyfl group; Bis
a [err] al koxycdrbonyl {groupfor a gLoup off tH@ fgrnul & [err] gre as defined
inclaim1l; andjeach of k.and k' 1s}0.,1.] A$rogess claimgd in claim1,
wherein the congound of fQmjla (1)]isgH-qycl@he 'yl-l\§(4-die,l'\‘nox-
25 [ Q o (=] =) ~ o
o o/ o/ O (&
N ~ -4 - =)
. =) S ) fa =
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” o
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30 ] 3 o . (&)
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Vs

. yphosphoryl met hyl phenyl ) - 3, 4-di hydro-1
F 2- benzot hi opyr an- 4- one- 1- car boxam de.

12. A

process as clainmed in claim

1, wherein the conpound of fornul aER PBR76 497BY- di et hyl - N- (4- di et hox-
yphosphoryl phenyl ) -3, 4-di hydro-1 H 2-benzot hi opyran-4-one-1 -car boxani de.

so 13. A process as clainmed in claim1l, wherein the conpound of fornula
(I') is 6.7-dimethyl-N(4-diethox- yphosphoryl net hyl phenyl) -3, 4-di hydro-1
H 2- benzot hi opyr b-l-carboxani e. 14.} A progess fof the preparation
of a pharmaceuti paratign for yise in §he trdgatnent|of ostleoporosis
conpri signg an ef anti-qsteopoffoti c apount qf a cofrpound |cg
pharmaceutical ly bl & sdlt b clajnmed In dainjl.and |a8
phar maceutical |y a@i§ gdrredr or dilu R{ 58 EP p 386 197 Bl Clains .
for the follown Gt By |Stiitge: 1GR 1. Afeoggss for|pregdudimg a
sul fur-cont ai nin b/ 8lFq cdrpoynd of fHesgeneral fprrala (&) S [err]
10 Rwherein rin i zgne Ti0g wWhr chi may g subst|[Tufedlby 1 to 4
substituents, whi the sgmis 153 | & or iﬁfgérﬁ, sefecged |from (1) a
hal ogen, (2) nitf a Jerr] Stpailoftchpih g bﬁgnched:akyl or [err]
cycl oal kyl group e s%?ség utesl D |38 gubsti taent|s, which are
the sanme or diff kel ecidd #romla=hal hydEoxyll [®Brr] al koxy, 20
nmono- of® di ([err] /) phospghoryl @nd phogphono |group, | (4) (i) hydroxyl,
or (ii) a[err] 9 - offai 1 0iBbr gncBed hl kdxy,| [&r]] cy® odl koxy, [err]
al - kenyl oxy, []¢ | kyl oy, [erid] al kahovyloxy or [efr] arwyl oxy group
whi ¢ may be subs H by fto 3 sfbstituents, ¢hich ale the|sane or
different, select n a dfallogen, hydroxy], [Rrr] al koky and jnono- or
di [err] "al koxy) LyI grdup, 25 w« [5) ki) thiol|l or (ifi) a [err]
straight-chain o ned & Kyl thio] 1FRrr] cy$lqal kRl thioL[grr]
aral kylthio or [ Anoyft Hi o groyp Wi ch m&y Qe gAbs ityreq by 1 to 3
substituents, whijch®re|thegsgme sr di f f@rent, SGellectgd [rogya |hal ogen,
hydr oxybs [err] hnd forlo- ©r i [ &r] alggxy)pﬁpspﬁor group, (6) an
am no group whic 3 sdﬁ§tit diby & o} Zﬁgutstggue1tsESMMich are the
sanme or different, -2 a. (&) o N
- - 0| Q|3
30 = ' 5
- ¥
o= = = . =2
. ==
40 g-‘- l‘ "0 lo .e '0 la
. ‘o o o ‘o o “a
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selected froma [err] al

- 30 ,
aral kyl group wherein the substituen
~hal ogen, [err] al koxy, nono- or ofR @
group, (7) a [err] acyl

which are the sanme or different,
al koxy and am no group, 35
phosphono, (10) an aryl group whi
substituents, which are the sane
hal ogeg, hydroxyl and [err] al kox
may be substituted by 1 to 3 subs
different, selected froma [err]
group and (12) a 5- or 6-nenbered
ni trogen, oxygen and/or sulfur at
substituents, which are the sane
hal ogen, hydroxyl and [err] al kox
a [err] alkyl, [err] alkenyl, [er
may be substituted by a 5- or 6-
1 to 4 nitrogen, oxygen and/or su

kyl,

sel ected from a hal ogen,
or di al koxyphosphoryl ,

h -may
r o diff
Agroug

3 EeJ't
i

a
i

;oﬁwn

1i

a78 147

whi ch may be substituted by 1 to 3 substituents,

8) a nono-

[err] aIkenyI
be further substituted by a
Rbxy) -

be sub
erent,
. (11)
S, whi
hal@®ge
tli c Shet

i cld ma

[efr] aryl and [err]

phosphoryl or phosphono

hydroxyl, [err]

_ (9)
stituted by 1 to 3
selected froma [err] alkyl,
a [err] aral kyl group which
ch are the sanme or 40
n, hydroxyl and [err] al koxy
erocyclic group having 1 to 4
) be substituted by 1 to 3

erent ,
is

apona
gomnd
ons. _h

ot
ogq[e

selected froma [err]alkyl,
(i) a hydrogen atomor (ii)
r] aral kyl group which 45

i c heterocyclic group having
hl-ogen, di al koxyphosphoryl or

phosph¥no group; B is a carboxyl
aryl oxy-carbonyl, [err] aralkylo
[erk]  each is (1) a hydrogen ato

X -@aébc

v}

[ er v

S‘O

al koxy

ny& gr
(2

L carbonyl, [err]
bup or a group of the fornula
a[err] alkyl, [err]

alkenyl [err] aryl or
3 substjtuents, which are the sa
hal ogen, (i) hydroxyl, (i) a
substituted by a [err] alkyl,
car banoyl which nmay be substltute
al koxy-carbonyl, (viii) a nono-
and (x) a 5- or 6-nenbered aromat
be substituted or (3) (i) 5- to 7
one_sul fur, nitrogen or oxygen at
confaining 2 to 4 nitrogen atons,
% 0376197 B1L*C L M St

30

[err] aralkyl

(v)] an am

gr (g
or di
rr] al

hy a

r deal Hox
gr ogycl

i ¢ het
- menber
om 5-
Oﬁ&5-ﬂ

up whi

ffegenT

kox®,

no |ub

[erg]
ho

ed det
or 8

r%ma

=

Ch may be substituted by 1 to
, selected from (i) a

iv) an am no which may be
stituted by an acyl, (vi)

Al kyl, (vii) a [err]

sphoryl, (ix) phosphono group
c 55 group which may
erocyclic group containing
henber ed heterocyclic group
ber ed heterocyclic 90 EP

R3

R , R?

B, 7-CCHa)s-

Example
No.

50

s5 Example 200

199

To a solution of 6,7-dimethyl-3,4-dihydro-1H-2-benzothiopyran-4-one-1-carboxylic acid (0.945 g) in THF
(10 ml) were added oxalyl chloride (0.602 g) and DMF (2 drops), and the mixture was stirred at room

80



‘group containing 1 to 2 nitrogen atons and one sul fur or oxygen atom and
each of these heterocyclic groups being tlonally fused to a 6-nenbered

ring containing a maxinum of 2 nltﬂﬁﬁ%3ﬁﬁi) a benzene ring, or a

5-nmenbered ring contalnlng one sul fur atonlor (ii) substituted hetrocyclic

group sel egte ed QQ the ”pthgﬂwﬁ St eﬁo;?y%o%ﬂo il . 8! sodiom hydride in

met hoxy 2- B¥ .3, rﬁ' 30 for 30_minutgs and, then, the above solutlon
. g' oolm %ﬁi r and with
hed &%1 af illed

5- et hyl -
4- (4-chl or

S-net hyl g ,oﬁ tt‘flgwé 226 nﬁL 7-d eﬁ\gl%t @Hﬂo-ﬁﬂ? eMﬁub;Wr one-1-carboxam|de (0 29
3-net hyl - rnel: stéll odlfmunyuao&até Heiv@ BoldrieSY pridmdTRéihg at 193~ AEY-pNOI | Ny]
alternatlvely err] taken toget her W|th t he adj acent nitrogen atom form

nmor phol i ne, piperidine, 10 i ot moprperdi ne, piperidine,
pyrrolidine, thiazolidine Eﬁ?ﬂﬁﬁ@ﬁl&#d“:%kj ). or JCO-; k is 0 or 1;
and k' i 0, 1 or 2or ap acaet:e Ccsilddy a&.@eqz gdbNs.&maljt t hereof which
conprises (1) subjecting a |cBepdundCoii.fihqg d&B6r gl NfoMmyl a (11) 15 20

- CH COY R 25 wherein BT 1s [err] alkoxy-carbonyl, Jerr]

aryl oxy-carbonyl, [err] aral kyl oxy-carbonyl group or a group of the fornula
[err] are @a@éoﬁ\ed above; Y is a hydroxy group or a halogen atom the

ot her sy®bhors are as defined above or a salt thereof to a cyclization
reaction and,inisibsBRRMSHS e hanhérse Exinible2000gxyicloRexAN-dibxpHEEHRINY-S 4ihydro-1H- -
hydr, ol ysi s 2fbehzdothiopyelanbtyonadticatbdxaide was sinftibsigddy Yol Joe. IReskethlliBatiorn frord Rty Décetated
oxi éa‘f | on tgevexviodbiss sedioSidelting at 163sU64°Wr - cont ai ni ng het erocyclic conpound of
the general fornmula (la) B [err] 35 [err] 40 wherein each synbol is as

._

defi ned @bove or a salt thef y (2) r¢ducing a conpound
of the general formula (la) §B&enté?§3§§€?%m:ﬁdéﬁgj +—t+hefeof to produce a
sul fur-cont ai ni ng het er ocyc| Facdonp&ukibof| Hifbdy B389 flor mul a (I b) 45
[err] 50 55 wher ei n* caE#Ndy b & 583 4sH P ﬁeﬂ 38oye or a salt
t her eof .2
_ Example 202
o/

In THF (10 mi) was dissolved 6,7-dimethyl-3,4-dihydro-1H-2-benzothiopyran-4-one-1-carboxylic acid
30 (0.473.g) followed by addition of oxalyl chloride (0.305 g) and, then, DMF (1 drop). The mixture was stirred
at room temperature for 2 hours. This reaction mixture was added to aqueous ammonia (20 ml) - ethyl
acetate (40 ml) and the whole mixture was stirred at room temperature for 30 minutes. The ethyl acetate
layer was then separated, washed with water, dried (MgSO+) and the solvent was distilled off to give 6,7-
dimethyl-3,4-dihydro-1H-2-benzothiopyran-4-one-1-carboxamide (0.38 g, 81%). Recrystallization from ethyl

85 acetate gave colorless plates melting at 197 - 198°C.

Elemental analysis, Ci2Hi aNOz‘s

. Calcd.: C, 61.25; H, 5.57; N, 5.95
40 Found : C, 61.20; H, 5.53; N, 6.00

Example 203

A mixture of 6,7-dimethyl-t-3-methyl-3,4-dihydro-1H-2-benzothiopyran-4-one-r-1-carboxylic acid (0.5 g)
and thionyl chloride 2 mi) was refluxed with stirring for 1 hour, concentrated and the residue was dissolved
in chloroform (3 mi). The solution was added to aqueous ammonia (20 ml) - ethyl acetate (30 ml), and the
mixture was stirred at room temperature for 30 minutes. The ethyl acetate layer was separated, washed with
water and dried (MgSO4). The solvent was then distilled off to give 6,7-dimethyl-+-3-methyl-3,4-dihydro-1H-
2-benzothiopyran-4-one-r-1-carboxamide (0.305 g, 61%). Recrystallization from ethyl acetate gave colorless
needles melting at 190 - 191°C.

50

Elemental analysis, Ci3HisNO2S

Calcd.: C,6262; | H,86.06; N, 5.06
Found : C, 62.69; H, 6.12; N, 5.63

55
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2. '"A process as clainmed in claim1l wherein ring A irs a benzene ring which
may be substituted by 1 or 2 subsg*’t uents V\/m ch are the sanme or different,
selected froma hal ogen, a [err] AAtBL [err] 81 EP 0 376 197 B1

al koxy. 3. A process as clainmed in cIa| m 1 wherein ring Ais a benzene ring
whi ch mayeghgpgptituted by 1-or 2 [err] alkyl groups, which are the sanme
or different.— 5 4. A process as clainmed in claiml1l whereinring Ais a
benzene ri ngoWmikdle BEN-4RifotBidp H&Wpﬁ%yhﬁci&l&%ﬁ A-8italoOR &bhzoB et PoneT-car- A
process apoxarhidé (Yg)iafd Garbondtrhchidiay @D i) Wab Sddod lodstim@iIRsilakb @18 g)unie? idelcodlihds Y |

or a phenpliowgd oy stimihg ab roof PpRRBS foR S0QhiAiteseGhe Feactionintixike Wae caicontrBled, Sand.
~hydr ogen abibano{30 anl)nanti [2MHCY (1001 p]) wére alldgat tharets dn thatdrdsk. dheredkiure was extranted] with
wher ei n Bethy acetdfies and thelbty)egatase layen yis psioadiprith Water $hd drighi (Mig8Qe-Sthe aciveol veasthed i n
claim 1 wiistilled off B give $-oycichaxyl-N{4-phasphérophenyled. 4-dirydio-1Hr2cbonzothippyramechetireadpxai m
1. 9. A proidedd2gs58%)aRastyetalization|framrethg! agpiete e methfnok gaye ¢olpriessipgemaypaing at B and
R2 is 4 g8 of the fornmula [errJwhere nis O or 1 and R is a [err] alkyl
group. 20 10. A process as_clainmed in claimi1 wherein ring Ais a benzene
ring which nmay be substitLtadnaw&,awS,azzwps uents Whi ch are the sane or

different, selected from |uge [err] alkoxy; Ris
ahydro en atom a [err] 5'%2 ng ﬂ% % sjaferr]
al koxycgr bonyl group or a ﬂrrmn Hﬂm}a L 2 e as defined in
claim1l1; and each of k and k' |so 25 11. Aprocess as claimed in claim-1,
whergi,n the conpound of formula (1) is 6-cycl ohexyl-N(4-diethox-
yphosphor #xamplei20% phenyl ) - 3, 4- di hydro-1

H 2- bengot hi op ran 4- one- 1- car boxam de 12. A process as clained in claim

1, wher ein t"h Bd'??osa@? "’la?ﬂeh‘?fl%‘ 2048, 7dirpe 'ﬁ'éf’ ﬁe"éi'P% fiBygro-1ih

yphosphorgf’gﬁ Eig AN §XP'H T3 AR o S K o

13. A prolat¥o IR i 'Eﬁ“&??ﬁ 'ei n the conpound of forrrul a(l)is

6, 7-di met hyl - N- (4-di et hox-_)Lph.os.p.h.oL.)LLme.t.b.)LLp.h.e.m,d_)_-&.A-di hydr o- 1

H 2- benrgot hi opyr an- 4- one- ]| Elemeniabonalysisl 61sHEBOsASL. A progess for the

preparation of a pharmaceytg reRghbat | QN 46" [Uslspnithe treatment of

ost eoporosi s conprising an p‘?‘?@ctlg%g@t ,_psft7§o )qqgt:,gc amount of a conpound
or phkérmaceutical |y acceptlable—s

30
Example 206

To a solution of 6-cyclohexyl-N-(4-diethoxyphosphoryimethyipheny!)-3,4-dihydro-1H-2-benzothiopyran-

4-one-1-carboxamide (2.6 g) in acetonitrile (50 ml) was added bromotrimethylsilane (3.1 g) and the mixture

35 was stirred at room temperature for 12 hours. The reaction mixture was then poured into water and

extracted with ethyl acetate. The ethyl acetate layer was washed with water, dried (MgS0.) and the solvent

was distilled off. The procedure yielded 6-cyclohexyl-N-(4-phosphonomethyiphenyl)-3,4-dihydro-1H-2-ben-

zothiopyran-4-one-1-carboxamide (0.91 g, 40%). Recrystallization from. ethyl acetate - methanol gave
colorless prisms melting at 226 - 227+ C.

40
Elemental analysis, C23H2¢ NOsPS
Calcd.: C, 60.12; H, 5.70; N, 3.05
Found : C, 59.71; H, 5.59; N, 2.98
45
Example 207
50 In substantially "the same manner as Example 208, 6,7-dimethyl-N-(4-phosphonomethylphenyl)-3,4-
dihydro-1H-2-benzothiopyran-4-one-1-carboxamide was synthesized. Recrystallization from ethyl acetate -
methanol gave colorless prisms melting at 244 - 245+ C.
Elemental analysis, C1sH20NOs PS
85

Calcd.: C, 56.29; H, 4.97; N, 3.45
Found : C, 55.97; H, 4.87; N, 3.34




‘clainmed in Caim1l and a pharmaceutically acceptable carrier or diluent.

15. A sulfur-containing heterocyclic conBound of the formula (1) 40 45
[err] R (1) 50 wher ei nEP P3g8 28T B15 penzene ring which may be
substituted by 1 to 4 substituents, which are the sane or different,

sel ected fr@gmbdbogd hal ogen, (2) nitro, (3) a [err] straight-chain or
branched al Kyt or [{err] cycloal kyl group which may be substituted by 1 55
to 3 substit upnubstantifllyCthe ke trafneP AT Ex@hpid 56, REEMoro r%ﬁ)iﬁ'}- Hethyi-0Pndroxy-3.4-
hal ogen, hydkiyaeoyhH-2-bedkdttiopplak-px-YarboBnids was oﬁhi&gg 'V]elda‘rd%?}_ rﬁﬁﬂ&&%&ﬁ% &fkdhol-
phosphone gehiotirm gdd cloress pridin®mpiting dbp44(dsbyc.a [err] straight-chain or
branched al koxy, [err] cycloal koxy, [err] al- kenyloxy, [err] aralkyl oxy,
[err] al kanoyl oxy or [err] BRI r o0, WhT 1T ybesupstituted by 92

EP 0 376 197B1 1 to 3 subst | EImeRa smiyes GrebialCisel” o ™0 di fferent,

sel ected from a hal ogen, hyldiCelrgd , | [®RF2-1%I kdk§2anH M®0d-| or di (err] al koxy)
phosphor¥ group. (5) (i) thifednd:of G p2.92 o] Heb18: | IM.486 ght - chai n or
branched al kylthio, [err] cycloalkylthio, [err] aralkylthio or [err]

al kanoyl t hi o group which nay be substituted by 1 to 3 substituents, which
are the sargxadplo 209 different, selected froma hal ogen, hydroxyl,
[err] al koxy and nono- or di[err] al koxy)phosphoryl group, (6) an am no
group which niaysubgantialipshe santeclaringr ds Extample B Sit(H-tibtBdky shosphbiyiphenAyre&7-diM6thyl-a4E
or di f f er erlygroxyed-édihwito- fH-2banzottigpyraf-at -karboxhraide asadbitainey.| Recrl$t@iizatlon avoin! ettiyNéte- :
[ er r]_ar al Kgtb-heypnmgaverdoloriess prismseneliing ait162-1881C. may be further substituted by a
hal ogen, [err] al koxy, nono- or dif[err] al koxy)- 10 phosphoryl or

phosphong group, (7) a [err]] ubstitufled by 1 to 3
substituents, which are th Egﬁ‘éhﬂ%éiﬁ??%?ysﬁtni&%c' ect-ed—f rom a hal ogen,
hydroxyl, [err] al koxy and lafPle® gf dBpP6% g) HB§Rnpb-Nd0 di al koxyphosphoryl ,
(9) phosphono, 15 (1. Fadar y) el ol Vi3S &&2% substituted by 1 to
3 substituents, which are the sane or different, selected froma [err]

al kyl, h#l ogen, hydroxyl and [err] al koxy group,
Preparation Example 1 Tablets

W Composition per tablet

30
(1) Compound (the compound synthesized in Example 22) 50 mg
{2) Comn starch 30 mg
(3) Lactose 113.4 mg

35 (4) Hydroxypropyicellulose 6 mg
(5) Water : 0.03 ml
(6) Magnesium stearate ' 0.6 mg

Of the above ingredients, (1), (2), (3) and (4) were blended and kneaded with (5) and the resulting mass
40 was dried in vacuo at 40°* C for 16 hours.

. The .mass was pulverized and sieved through a 16-mesh screen to give granules. The granules were
mixed with (6) and the composition was compression-molded with a rotary tablet-making machine (manu-
factured by Kikusui Seisakusho Co., Ltd.) to give 200 mg tablets.

45 Preparation Example 2 Enteric-coated tablets

(1) Compound (the compound synthesized in Example 146) 50 mg
50 {2) Corn starch 30 mg
(3) Lactose 1134 mg
{4) Hydroxycellulose 6 mg
(5) Water 0.03 ml
{6) Magnesium stearate 0.6 mg
55 {7) Cellulose acetate phthalate 10 mg
(8) Acetone 0.2 ml
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(11) a‘[err]is aral kyl group which nmay be substituted by 1 to 3
substituents, which are the sane S%Eﬁﬁﬂt selected froma [err]al kyl,
hal ogen, hydroxyl and [err] al kox@gg a (12) a 5- or 6-nenbered
aromatic heterocyclic group having 1 to 4 nitrogen, oxygen and/or 20 '
sul fur  at ongg thy\Biowé ingRNierd (B.UBSE), 14 (5)And ) wierd Bsed 1S gNSHBISH AtheSsamétMafikbr a¢ €
the sane mépafitidn’ BaMPE 1. TR RBIE Grefor firicattak4ith |an akbdidte, soRifdnCdl €7)  usihyy dnbaxtatennd
[err] al kayfagturd by Fidund to(give 280 My éhieg @&blet om or (i |) af[err] alkyl, [err]
al kenyl, [err] aryl or [err] aral kyl group which nay be substituted by a 5-
or 6- menRyepecition Exaraple 8 Chpstiles ocyclic group having 1 to 4 nitrogen, oxygen :
and/ or sul fur atoms, hal ogen, dial koxyphosphoryl or phosphono group; 25

B is a carboxyl, [err] al koxy-carbonyl, [err] aryl oxy-carbonyl, [err]

ar al kyl oxy- car bony (ﬁ@&“&uﬁﬁﬁﬂﬁc&ﬁﬁﬂdﬂi@ﬁﬁ&ﬂ@d|ftﬁ£d?ﬂb|ea6£)e rdogdh is (1) a
hydrogen atom (2){ g)lcemlslarch [err] alkenyl, [err]|akyhgdr [err]

ar al kyl? group whi ch (gyeacidss substltuted by 1 to 3 subst|twemgq, Wwhich are

t he same or differ p)HyGolypopyeiuios®m (1) a hal ogen, (i) éwgrioxyl, (iii) a
[err] 30 al kpxgywalerv) an ami no whi ch may be subs iotoahed by a [err]

al kyl, (v) an am n0G subsSTtrtared by an acyl, (Vi) carba Whi ch may be

S“bs.“ “t ed (& rLdj\ ﬁt ?%&J&&BA@&‘L&% %}Bél\d SY&%&&%&W -
oo o AR e s
ar omat ' C Br?{o%v)é nGlesQUQ HE Yo )ner%Erned into No.3 ()
S5- (o 7-ge @ﬁgﬁ&ﬁegc group contalnlng one sul fur, nitrogen or
oxygen aton1 5- or 6- nenbered heterocyclic group contalnlng 2 to 4

ni trogsn Prégafio® ExaMple A-1Méctiér mTenber ed heterocyclic group containing 1 to 2
nitrogen atons and one -sul fur or oxygen atom and each of these

het er ocycl i c groups being optionally fused to a 6-nenbered ring containing

a maxi nrumof 2 nitno bd ring
cont ai ni ng one sul f G" ol he&ﬁ?ﬂé?ﬂ%&%ﬂ%ﬂ%&ﬁt ut j’l gtrocyclic
group &el ected frorp gog .qrcg,o epyl‘l dyl, 3-nethoxy-2-pyJrj 5-

met hyl - 2- benzot hi aZ0ly8odiumridebRiits 4- phenyl 2-t hi azol ylj, 20,,,9
3- phenyl - 5-i sooxazql g) mettiyidathbgnn| Or ophenyl ) - 5- met hyl - 2- ogeagplly!1
3- phe/nyl -1, 2, 4-t hi §d@eprregyiparaben, S-met hyl - 1, 3, 4-t hi adi zoI4-n?g)

5-acetyl anmi no- 2- pyr@yoisiyidd watr WEHBtbn 2- t hi enyl , 4, 5-di rretinml-Z furanyl or
4- et hyl - 2- nor phol imyt—or Wternaﬁvely [erTr, Takem togerner with the

adj acent . ni by RYeR S Iu?(éi“ﬁ“ E 5& %ne-ﬁkﬁofthe mEtE!AtQJ% RIQ ! ne.
th

hom)pl perdéi“é& tep
l s?ulutt é<obta'in§d rth{amﬁlg Q Jrﬁfcd?étlﬁetd %@Mﬁ y

didsolve the
accept %bl for |§j@ét|$n &%ﬂ@ﬂg mdé&eoaﬁlu 8 and aseptically filtered through an appropriate filter paper to gwe
a sterile injectable solution. .

Claims

Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, IT, LI, LU, NL, SE
40

1. A sulfur-containing heterocyclic compound of the formula (I)

B
4 | CHz)
AL e

b (1)
§0
wherein ring A is a benzene ring which may be substituted by 1 to 4 substituents, which are the same
or different, selected from
(1) a halogen,
§5 {2) nitro,

(3) a G110 straight-chain or branched alkyl or Cs—7 cycloalkyl group which may be substituted by 1
to 3 substituents, which are the same or different, selected from a halogen, hydroxyl, Ci-¢ alkoxy,
mono- or di(C1—¢ alkoxy)phosphoryl and phosphono group,
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f ol gende Vertragsstaaten: AT, BE, CH, DE, FR G5,

Schwef el hal ti ge, heterozykli schegywmﬁwm der Formmm Iﬁ",ﬂug, k- 10
{lur ~~~~~~~ S(=O0k " 10 R (1) nRirfg A emn Benzol ring
I.st, der gegebenenfalls mt 1 bis 4 glei chen oder ver schi edenen :

Subst i t uen®dhe shove ingedipats.t(1)i @k (3).4f)s Geand ) tweea used tb)giveitaiiats iRiflegap mannepys

ei ner Nifrgpgration Examplp e They tablatgiere filgenqatedwith o posigae Geletien of (7) ysing & Par-coglgior
C3- 7- Zy Wmanufagiyred hﬁﬁé“d)&’l%"eﬁéﬁ@ﬂéﬁéwtaw falls mit 1 bis 3 gloichen

oder verschied stituenten, ausgew hlt aus einer Hal ogen-, Hydroxyl -
ClL 65N5@ﬂ@—‘£@1’°—%§%5%ﬂer Di (C| - 6- al koxy) phosphoryl - und’
Phosphonogr uppe, substi - tUI ert Si na“ (4) (| ) einer Hydroxyl oder (ii)
ol ner geradketti gph—a A oal - koxy-,
C2-i o- Al kenyl oxy- (U@mgow &reloymmd svrms'@gJMGﬂeW%x
Cs- i 47Ar yl oxygr uppd2) Gamestagh gogebonenfalls nmit L 49%Mg 3 gl ei chen odor
ver schi edenen SubptPtadeseen, ausgevvhl I't aus einer Hal ogef-M9 fydroxyl, Cl1
_s-Al koxy- und de| @beroxvgrayicefiyiose  _ 5 5 koxy) phosphorly| Gibpe,
substituiert sindl %) Thiol oder (ii) einer geradk n oder
verzwei gten Gi-io- Al kyl thio-, C4-s-2Zykloal kyl thio-, C7-ig- Aral kyl t hi o- odor
C2- | orsAl kaofaye sdovdringrgdients) €), (2)i () ape @4) berediinadd ahd knebdell with €5) 3ndthereositing masker 30
ver schi erdeldeed iBrbebiat 410 fon16 bawesy Theadrlot! nss wasi puiyerizbih b sieved thrgudh @ X §-mesh
Oou@ g tolgived ocknules\ibising a geisule MiifgChachige (Zahdssixialyp theganles weye difigddnto No. 3

ti tmebmcaesmtoq'&cae#mr Ami nogruppe, die gegebenenfalls mt 1 bis 2
gl ei chen odor verschi edenen Substituenten, ausgewahit aus einer

Cl- i 0% Alfspadion Bample 4AnigcligR;| - Cs6-i 4- Aryl - und C7-1s- Aral kyl gruppe, worin
der Substituent gegebenenfalls mt einer Hal ogen-, Cl-g-Al koxy-, der Mbno-
oder Di (G -6-al koxy)-_.35 phosphoryl oder Phosphonogruppe weiter

substituiert ist, ((7)C<1B:imm~rd (¥e ionﬂ:ourﬁsyhtgaslzmeﬁxamwag)sq ebémm alls mt 1 bis
3 dl e;schen odor vdr@r$udmchaleplaBubst i t uen- ten, ausgewdhis0mgug ei ner
Hal ogen-, Hydr oxyl}-(3) ®diumghiofideoxy- und der Am nogr uppg, 18uigst{ituiert ist,

(8) einer Mno- odet) $Bidiwmcuetapiskifiephor yl gr uppe, . . 20 mg
{ (5) Methylparaben - 36 mg
(6) Propylparaben . 4 mg

(7) Distilled water for injection ' 2mi

30

Of the above ingredients, {2), (3), {4), (5) and (6) were dissolved in one-half of the indicated volume of
distilled water for injection with stirring at 80 C. After the resulting solution was cooled to 40°C, (1) was
dissolved in the solution. To the solution thus obtained was added the remaining volume of distilled water

35 for injection to make the indicated volume and aseptically filtered through an appropriate fi filter paper to guve
a sterile injoctable solution.

Claims

Claims for the following Contracting States : AT, BE, CH, DE, FR, GB, lT LI, LU, NL, SE
40

1. - A sulfur-containing heterocyclic compound of the formula (i)

(1)

50

wherein ring A is a benzene ring which may be substituted by 1 to 4 substituents, which are the same
or different, selected from
(1) a halogen,
55 (2) nitro,
(3) a C1~10 straight-chain or branched alkyl or C;—7 cycloalkyl group which may be substituted by 1
to 3 substituents, which are the same or different, selected from a halogen, hydroxyl, Ci-s alkoxy,
mono- or di(Cy-s alkoxy)phosphoryl and phosphono group,
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(9) Phosphonogr uppe, 40 (10) elner Arylgruppe, HWM
mt 1 bi's 3 gI oi chen odor verschied qg % tuenten ﬁ“ \ﬁﬂ er
Cl -6-Al kyl-,- Hal ogen-, Hydroxyl - %H LJ'B? A koxygrupamm l S

ist, (11) ei ner C7-i,-Aral kyl gruppe, die gegebenenfalls nit 9 Bis 3

gl ei chen odor vesSh R &HENSR @Pabs Lt Hﬁ hi€cfain %P%ﬂﬁéﬂe@laﬁ(oﬁu&-glcgﬁéalkoxy. Cz-10 ak
Cl- 6- Al kyl -, Halkégggjbcs glﬁ.[(a)i?&{, gouale | ylézy S Y BryihyRfPoup SHIEKS byl b8 Sbdtituted oy
45 und (139 seﬁlﬁﬁﬁené whithGe the SHmeasd Lifigkent, seREEITIM & RdldgBn, hydroxyl, Ci-s alkoxy
het er ozykl i schelanﬁwuap@dnw.; aikdxi)phebplanyl glosg, of f -,  Sauer st of f - und/ oder
Schwef el ag onen, @ i(gthige gatyentnfoasirhight-ohain db blanched alkyithib,dth exncycidatityithice Cs-a 4 arelkidthie n
Substituent en, auSgeatsiioyithialgsoup iwhielr majl bessubstitupad-by 1Ha B sahstitugntsi-ihichcate/the samvechr Ci
r- - Al koxygr uppe diffgraigsselecied drom aihalogenwdionylFCi(-+ Rlkaxy and/enoe prodilGi-+ a!k@mmmhowl
(ii) eine Cl-icgmukyl-, C2-10-A kenyl-, Os-1s-Aryl- odor C7-1s-

Aral kyl gruppe i 48 an amigo graupethich &1ay he substittted by 1rps SWSHERPFS \mc@areémag'eﬁr different,

aromat i schen, haplegtesz o jas@ienalgl.ufpoe Aanyly g anyl 389 Crar rafky! greyp whetsinythe _
und/ oder Schwef év%ﬂ' ﬁ'av % fa h substityted |b%,a, pARgelHGIry |a"‘°’%d5‘P“°Pr?6§5?foh65?’ﬁbpe

Ayl Zi'yﬁéﬁ b'offp c;r;, %? ﬁgﬁwgﬁ gﬁujs;}g S 4GE 8B e e e

For nel °g E utet 55 (1) ein
V\asserstoffatoméﬁom T%kﬁs N 'yI-, C2-i o-Al kenyl -, C6-14-Aryl- oder

07-is- Aral kyl gr ug%ﬂi‘é\’PﬁW ifitedIb} 1]to chﬁusiﬁuegge\h&h% e or different,
ver schi edenen Sy édthﬁ\r&-PalkyﬁHé&b% r6xyﬁdﬁ§ 1)aiGlyifdup,Hal ogen-, (i)

Hydr o | -, (111)q1§bReL s Salky Qrodh KA may bd ﬁitéﬂﬁfy 1%@%&%@%@%@1 418 the Sdme or
6- Al kyl sigbsti tt&f@feﬁ:esue&ew&a ac(.v)ankﬂlﬁaragenwdm% and CiEPalkdxpBgrBupl 97 BlI

1= C L M ant§5(12) & 5A6rY8-m&rherddi dimiaGe hatétoo)licigoup havirig) 1 ® 4 Rifrogen, oxygen and/or
gegebenenfal | s rsultur Goms,Swhith lydy bBUsBdtitutedibyr1t N3 Elmstxmnsywhich dre/the )saoé e diffetnt,
- s- Al koxycar bonysklected(fiomi d §1-O4lkyk halddandydraxyband Oq al dboxygpdupsphor yl gr uppe, (i x)
Phosphonogr up- R jizel) arhgdrégeh alemie (i) g gab elidnCaald akesyliGtistanil er €rer, ard@kyl groupr which
6-gl i edfigen, mayreeubsiivied by a Bewr Gmumpkied sromatic heletepysic greuptheingt 1L dmitrogest oxygen
oder (3) (i) eandiorSifurigioms,halggencdiniiogmhosphor prohosehene greer:Gr uppe nit 1

Schwef el -, Sti Blissa eftifoxylg@lero alkaxyeqetboryt. Gs—1a tapippycaibpmyl. 57— 19&@%‘%‘@%%? grgpp or a
het erazykl i sch@ouwdipormylz -CONB{Rs W:!l!"'SlRﬂ é’Pé’sﬁ‘zcﬂaF'!a'Ponen oder eine 5- odor

B-gliedri het‘@@d‘l‘meﬂé@ e Gru t ckstqffat
Schwef el ‘%oder L?é? YY1 a"\ﬂg‘g ‘J‘f{?f fﬁ’ ec?‘ia' ‘i‘ﬁ%ﬂﬂ‘ %ﬁ }hfﬁtﬂ?@é’g
gogebenenfal | s Iu?msm E‘lc Fme 0 erent, se d from (i ( gen, (i) hydroxyl
koxy, an amin hlc may be substituted by a Ci-s alkyl, (v) an amino substituted by an acyl
(vi) carbamoyl which may be substituted by a Ci-¢ alkyl, (vii) a Ci~s alkoxy-carbonyl, {viii) a mono-
or dialkoxyphosphoryl, (ix) phosphono group and (x) a 5- or 6-membered aromatic heterocyclic
35 : group which may be substituted
or (3)
(i) 5- to 7-membered heterocyclic group containing one sulfur, nitrogen or oxygen atom, 5-.or 6-
membered heterocyclic group containing 2 to 4 nitrogen atoms, or 5-or 6-membered heterocyclic
group containing 1 to 2 nitrogen atoms and one sulfur or oxygen atom, and each of these
40 heterocyclic groups being optionally fused to a 6-membered ring containing a maximum of 2
nitrogen atoms, a benzene ring, or a 5-membered.ring containing one sutfur atom
or (ii) substituted hetrocyclic group selected from S5-chloro-2-pyridyl, 3-methoxy-2-pyridyl, 5-
methyl-2-benzothiazolyl, 5-methyl-4-phenyl-2-thiazolyl, 3-phenyl-5-isooxazolyl, 4-(4-chlorophenyl)-
5-methyl-2-oxazolyl, 3-phenyi-1,2,4-thiadiazol-5-yl, 5-methyl-1,3,4-thiadiazol-2-yl, 5-acetylamino-2-
45 pyrimidyl, 3-methyl-2-thienyl, 4,5-dimethyl-2-furanyl or 4-methyl-2-morpholinyl
or alternatively Ry and R , taken together with the adjacent nitrogen atom, form morpholine, piperidine,
thiomorpholine, homopiperidine, piperidine, pyrrolidine, thiazolidine or azepine;
X is -CH(OH)- or -CO-~; k is 0 or 1; and k' is 0, 1 or 2 or a pharmaceutically acceptable salt thereof.

s0 2. A compound as claimed in claim 1 wherein ring A is a benzene ring which may be substituted by 1 or
2 substituents, which are tho same or different, selected from a halogen. a Ci~10 alkyl and a Cy-s
alkoxy.

3. A compouhd as claimed in claim 1 wherein ring A is a benzene ring which may be substituted by 1 or
&5 2 Cy-10 alkyl groups, which are the same or different.

4. A compound as claimed in claim 1 wherein ring A is a benzene ring which may be substituted by a
Cs—7 cycloalkyl group.
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substituierte, heterozyklische Gru'ff wg%bvahl t aus 5- ““ﬂ m" "m”m
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nam i ch 6- Zykl ohoxyl - N- (4-di e s‘~ ory! met hyl pheeyﬁ} 3, 4- dmhydr o-
35

lS(=0)k ‘
Cai-Coy
R
wherein B' is C1-10 alkoxy-carbonyl, Cs-14 aryloxy-carbonyl, Cy~13 aralkyloxy-carbonyl group or a
group of the formula -CONR; Rz where R: and Rz are as defined in claim 1; Y is a hydroxy group or
a halogen atom; the other symbols are as defined in claim 1
or a salt thereof to a cyclization reaction and, if necessary, further to oxidation or/and hydrolysis,
45 hydrolysis followed by amidation, or hydrolysis followed by amidation and oxidation to produce a
sulfur-containing heterocyclic compound of the general formula (la)

50 . (CH, )k—<B
. ~

55

wherein each symbol is as defined in claim 1 or a salt thereof, or alternatively
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wherein ring A in a benzene ring which may be substituted by 1 to 4 substituents, which are the same -
or different, selected from
(1) a halogen,
35 (2) nitro,
(3) a Cy—10 straight-chain or branched alkyl or Cz—7 cycloalkyl group which may be substituted by 1
to 3 substituents, which are the same or different, selected from a halogen hydroxyl, Ci1—s alkoxy,
mono- or di(C1-¢ alkoxy)phosphoryl and phosphono group,
{4) (i) hydroxyl, or (i) a Ci-10 straight-chain or branched alkoxy, Ci-s cycloalkoxy, C2~10 al-
40 kenyloxy, Cs-1s aralkyloxy, C2-10 alkanoyloxy or Cs-14 aryloxy group which may be substituted by
1 to 3 substituents, which are the same or different, selected from a halogen, hydroxyl, Ci—s alkoxy
and mono- or di{Ci1-s alkoxy) phosphoryl group,
(5) (i) thiol, or {ii) @a C1~10 straight-chain or branched alkylthio, Ci+-¢ cycloalkylthio, C7-1s aralkylthio
or C2-1oalkanoylthio group which may be substituted by 1 to 3 substituents, which are the same or
45 different, selected from a halogen, hydroxyl, Ci-s alkoxy and mono- or di(Ci-s alkoxy)phosphoryl
group,
(6) an amino group which may be substituted by 1 or 2 substituents, which are the same or different,
selected from a Ci-10 alkyl, C2-10 alkenyl, Cs~14 aryl and Cy-s aralkyl group wherein the
substituent may be further substituted by a halogen, Ci—3 alkoxy. mono- or di(Ci-s alkoxy)-
50 phosphoryt or phosphono group,
(7) a C1—19 acyl which may be substituted by 1 to 3 substituents, which are the same or different,
selected from a halogen, hydroxyl, Ci1~¢ alkoxy and amino group,
(8) a mono- or dialkoxyphosphoryl,
(9) phosphono,
55 {10) an aryl group which may be substituted by 1 to 3 substituents, which are the same or different,
selected from a G, -5 alkyl, halogen, hydroxyl and Ci-¢ alkoxy group,
(11) a Cr-4s aralkyl group which may be substituted by 1 to 3 substituents, which are the same or
different, selected from a Cy—¢ alkyl, halogen, hydroxy! and C - alkoxy group
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\/ X is “CH(OH)- or -CO-; k is 0 or 1; and k' is 0, 1 or 2 or a pharmaceutically acceptable salt thereof
which comprises
30 (1) subjecting a compound of the general formula (11}
' . P
e~
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?H-COY

R
40

wherein B' is Cy-10 alkoxy-carbonyl, Cs-14 aryloxy-carbonyl, C7-1s aralkyloxy-carbonyl group or a
group of the formula -CONR; Rz where R and Rz are as defined above ; Y is a hydroxy group or a
halogen atom; the other symbols are as defined above

45 or a salt thereof to a cyclization reaction and, if necessary, further to oxldatuon or/and hydrolysis,
hydrolysis followed by amidation, or hydrolysis followed by amidation and oxidation to produce a
sulfur-containing heterocyclic compound of the general formula (la)

50 ' B

(CH:)k‘(
55 l(l) R (I a)
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Stickstoff- s.oqeﬁmé&ugsrc_laimed in claim 1 wherein B is a group of the formula -CONR; R, where R; and R are
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85 ) .
9. A process as claimed in claim 8 wherein Ry is a hydrogen atom and Rz is a group of the formula
«C¢ Hs (CH2),P(O)OR"): where nis 0 or 1 and R' is a Cq—s-alkyl group.

10. A process as cleimed in claim 1 wherein ring A is a benzene ring which may be substituted by 1 or 2
40 substituents, which are the same or different, selected from a halogen, a Ci—10 alkyl and a Ci—¢
alkoxy; R is a hydrogen atom, a Ci-10 alkyl or a phenyl group; B is a Ci1—10 alkoxycarbonyl group or a

group of the formula -CONR; R where Ry and R, are as defined in claim 1; and each of k and k' is 0.

11. A process as claimed in claim 1, wherein the compound of formula (i) is 6-cyclohexyl-N-{4-diethox-
45 yphosphorylmethylphenyi)-3,4-dihydro-1H-2-benzothiopyran-4-one-1-carboxamide.

12. A process as clairried in claim 1, wherein the compound of formula (J) is 6,7-dimethyl-N-(4-diethox-
yphosphorylphenyi)-3,4-dihydro-1H-2-benzothiopyran-4-one-1-carboxamide.

s0 13. A process as claimed in claim 1, wherein the compound of formula (l) is 6,7-dimethyl-N-(4-diethox-
yphosphorylmethylphenyl)-3,4-dihydro-1H-2-benzothiopyran-4-one-1-carboxamide.

14. A process for the preparation of a pharmaceutical preparation for use in the treatment of osteoporosis
comprising an effective anti-osteoporotic amount of a compound or pharmaceutically acceptable salt
65 claimed in Claim 1 and a pharmaceutically acceptable carrier or diluent.



stof fatom eine 5- oder 6-gliedrige, heterozykli sche er
Sticckst of fatonen oder eine 5- oder 6-gliedri (i;e, heterozykl I sche Gruppe m
1 bis 2 Stickstoffatomen und ei nenEBOBAEET B

Sauer st of f at om vvobel j ede d| eser het er ozykl [ gchen Grup ﬂ!uml'méwwlm

mt einem élai

Benzol ri

ngo

i st, oder

5-Met hylg

Chl or phonyl ) - 5- et hyl - 2- oxazol yl

5- Met hyl
3- Met hyl

oder wobei

Stickstof f at omen,” eFnet s
f°rﬁg' °g'"§I c'iar |'5% % ng m t einem Schwef el at om ver schnol zen

5. Chl or- 2- By r/’? %%e&%%k@ﬁ%@ia;guﬁfégﬁmlrh@th%ﬁ lfé éoﬁrﬁ&ﬁd Qtﬁb%ﬁeral?dﬁﬁﬂﬁwhf t aus

pyri Met hyl - 2- benzot hi azol yl

4- phenyl - 2-t hi azol yl , 3-Phenyl - 5-i sooxazol yl, 4-(4- 10

-1, 3,

-2-thienyl, 4,5-D net
andererseits R und

B 2, 4-thi adi azol -5-yl,

-2-pyrimdyl,

oo _h 4. Met hyl - 2- nor phol i nyl ,
m benachbart en

,~ 3- Phenyl -
4-t hi adi azol - 2-yl ,

Stickstabfatom Morpholin, PipertNn, ~Fyiom phol i n, Honopi peri din,

Pi peridin, Pyrroli d| n, Thi azol i di n odor AZGEI n bil cfeﬁ)worl n X = -CH(C]—I)
oder -CO ist;
phar mazeutlsch annehnbaren Sakzes davon, das unfaSt {s& das Unt erwer f en

ei ner Ver bi nd’(!i’ﬁ"ﬁe[d'é@ A dn 3 bROASOP HAg Whith AR be(qulpsptutedbmlio~
(CHz) < 2&~~~-ordi

k =0 oder 1 ist; und k' 0. 1 odor 2 ist; odor eines 15

stituents, yhich are the same
MCOY 25 worin B eine Cl-1o0-Al koxycarbonyl -

Cs-i 4- Aryl oxyc 11’55?1 Uy C7 19- Aral kyl oxycar bonyl gr uppe odor " ei ne Gruppe der

For nel
ei ne

- CONRI

und fall's not

W e zuvgp defi m _6 9
% alk é! 2lo iiﬂh&uﬁ’%r &nghgéiglﬁo ! 9'c¥&&|ko%0@§-'w Ql-
9

Hydr ol yse von
und Oxi daiion

&bﬂ;&y '"agdﬁ'g"sgig;} 3 %ﬂgﬁf%‘? b % %e‘ gvﬁes%sna 9@ Y

sre tIOI’l

I %-1\5\” fi £ uy Which/ &y R du
8 Elﬁkﬂtl‘ﬂn{s hlﬁmaé m&eﬁ rb‘é'ear‘jc%)g)m bﬁﬁlc@grp EWféxyl$c1h-? alkox)y

Ver bi ndung der g heN&idiGs hrdbihospha! grogl (CK2) < a '~~~S(0) k

40 ~ ~

25

15) 1) thiol, or ()% GR-10 straight-chain or btachd® alkylthio, C+ WOdytibalky ks €, -3y aialkyithioi e

zuvor def i ni eror CStoalkéndgtiotirdup Wikl meibesubstinsterLbyt 1€tb B eubstitomhes; wizehckee e said &
(2) eine Verbi uifferag, sbietted trorora taiofannhyiroxgCiad bigmranchenof-or diSi -« (Akajy)pbokphordi n
Sal z \davon zu gedpzi eren, um ei ne schwefel hafflige, heterozykilische

wer bi ndung der @lan g@n@grq@rwlﬁbmbe $ubbfitutedSy 1 or 2 substituents, which are the same or different,

l's

30

55

selected from a Ci-10 alkyl, C2-10 alkenyl, Cs-14 aryl and C;-1s aralkyl group wherein the
substituent may be further substituted by a halogen, Ci-3 alkoxy, mono- or di(Ci-s alkoxy)-
phosphoryl or phosphono group,
(7) a C1-13 acyl which may be substituted by 1 to 3 substituents, which are the same or different,
selected from a halogen, hydroxyl, Ci1— alkoxy and amino group,
(8) a mono- or dialkoxyphosphoryl,
~(9) phosphono,
(10) an aryl group which may be substituted by 1 to 3 substituents, which are the same or different,
selected from a Ci-s alkyl, halogen, hydroxyl and C;-¢ alkoxy group,
(11) a C7—19 aralkyl group which may be subsfituted by 1 to 3 substituents, which are the same or
different, selected from a Cy—¢ alkyl, halogen, hydroxyl and C;-¢ alkoxy group
and (12) a 5- or 6-membered aromatic heterocyclic group having 1 to 4 nitrogen, oxygen and/or
sulfur atoms, which may be substituted by 1 to 3 substituents, which are the same or different,
selected from a Ci—s alkyl, halogen, hydroxyl and Ci-¢ alkoxy group;
R is (i) a hydrogen atom or (i) a C1-10 alkyl, C2-10 alkenyl, Cs-14 aryl or Cr-19 aralkyl group which
may be substituted by a 5- or 6-membered aromatic heterocyclic group having 1 to 4 nitrogen, oxygen
and/or sulfur atoms, halogen, dialkoxyphosphoryl or phosphono group;
B is a carboxyl, C1-10 alkoxy-carbonyl, C¢—14 aryloxy-carbonyl, Cy-1s aralkyloxy-carbonyl group or a
group of the formula -CONR; Rz where Ry and Rz each is
(1) a hydrogen atom,
(2) a Cy—10 alkyl, C2—10 alkeny!, Cs~14 aryl or Cy—~19 aralkyl group which may be substituted by 1 to
3 substituents, which are the same or different, selected from (f) a halogen, (i) hydroxyl, (iii} a C1-¢
alkoxy, (iv) an amino which may be substituted by a Ci-s alkyl, (v) an amino substituted by an acyl,
(vi) carbamoyl which may be substituted by a Gy~ alkyl, (vii) a C1-¢ alkoxy-carbonyl, (viii) a mono-
or dialkoxyphosphoryl, (ix) phosphono group and (x) a 5- or 6-membered aromatic heterocyclic
group which may be substituted
or (3)
(i) 5- to 7-membered heterocyclic group containing one sulfur, nitrogen or oxygen atom, 5- or 6-
membered heterocyclic group containing 2 to 4 nitrogen atoms, or 5-or 6-membered heterocyclic

80
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30 sulfur-containing heterocyclic compound of the general formula (la)
. ,B _
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: QI o
il . (la)
0 R
40

wherein each symbol is as defined above or a salt thereof, or alternatively
(2) reducing a compound of the general formula (la) defined above or a salt thereof fo produce a
sulfur-containing heterocyclic compound of the general formula (ib)

45
B
(Cﬂz)k—<
e @] S(=0Jk’

50 _
[ <R (Ib)
OH

55 wherein each symbol is as defined above or a salt thereof.

2. A process as claimed in claim 1 wherein ring A is a benzens ring which may be substituted by 1 or 2
substituents, which are the same or different, selected from a halogen, a Ci~10 alkyl and a Ci—

g1
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- 6-al koy)Bp h‘b? ?erc'a"ﬂ?ﬂf“ ﬁhﬂbbﬁ%ﬁ‘ﬁﬂb?&pﬁ)@“"s‘hﬂﬁt ulg ReWhitee, P (20§ Pe P

ei ner Hydr ox ) ei ner geradketti gen oder verzweigten

Cl-10- Al k |
Cs- tg/Ar al qz)ngé'\ég'eg 3 erel:n;h 53(92& aﬁ Qgﬁa@(}xeg?’u "of the formula

gogeber%nf aI I e| c en odor versc en Substi tuenten

ausgew Nl tygap srobdst 8¢ clm&ﬂg‘éﬂlm 1 WG| & is aBdnzBae nk QNkn me Bl SlBsinidaryy-1 S30r
Di (G - s- al kogupdtRims, Pitith Yard i RBiRe of HiRléibrit.! délactbd frbm % l'ihdagen( 2)Ci (o) aidhbrdl a @lgT
(1) el ner gegid@lis b BRF0gOHRAEM, \6E: Z)yeMgitd? B phenyll gloufl B lalGL:@ alkoxycarbonyl group or a
C4- 6- Zykl oal ryptdnthe formulb-CONR; R whéré R Snd™2drd 38 defirie@ in oih@1; and each of k and k' is 0.
C2- 0- Al anoyl yl t hi ogruppe, die gegebenenfalls mt 1 bis 3 gleichen oder.
11. A process as claimed in claim 1, wherein the compound of formula (I) is 6-cyclohexyl-N-(4-diethox-
yphosphorylmethyiphenyl)-3,4-dihydro-1H-2-benzothiopyran-4-one-1-carboxamide.
U
12. A process as claimed in claim 1, wherein the compound of formula (l) is 6,7-dimethyl-N-(4-diethox-
30 yphosphorylphenyl)-3,4-dihydro-1H-2-benzothiopyran-4-one-1-carboxamide.

13. A process as claimed in claim 1, wherein the compound of formula (l) is 6,7-dimethyl-N-(4-diethox-
yphosphoryimethylphenyl)-3,4-dihydro-1H-2-benzothiopyran-4-one-1-carboxamide.

35 14. A process for the preparation of a pharmaceutical preparation for use in the treatment of osteoporosis
comprising an effective anti-osteoporotic amount of a compound or pharmaceutically acceptable salt
claimed in Claim 1 and a pharmaceutically acceptable carrier or diluent.

15. A sulfur-containing heterocyclic compound of the formula (I)

40
45
(1)
50 wherein ring A is a benzene ring which may be substituted by 1 to 4 substituents, which are the same
or different, selected from

(1) a halogen,

(2) nitro,

(3) a Ci—10 straight-chain or branched alkyl or C3~7 cycloalky! group which may be substituted by 1
85 to 3 substituents, which are the same or different, selected from a halogen, hydroxyl, C1-s alkoxy,

mono- or di{(Ci-s alkoxy)phosphoryl and phosphono group,
(4) () hydroxyl, or (i) a Ci-10 straight-chain or branched alkoxy, Ci—c cycloalkoxy, C2-10 al-
kenyloxy, Cg-19 aralkyloxy, C2-10 alkanoyloxy or C¢—14 aryloxy group which may be substituted by
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* verschiedenen Substituenten, ausgewhilt aus einer Hal ogen-, r ,
-s- Al koxy- und der Mond oder Di (Ci phosphoryl H ﬂﬂiFrt
sind, (6) einer Am nogruppe, die gggg’ogﬁeﬁ?ﬁ” s mt 1 bi “mlg 1!'36 II ,
- verschi edenen Substituenten, ausgew hit aus einer Cl-io-Al

C2-1i c- Al kenyl - 1 {£8sdiiknidnis. Whlém {nd s’ a%ﬁb:%ﬂf'é%&@@ﬁom X\@Jldggn Qt%rm@p& —s alkoxy
Subst i t uent gogﬁ.pﬂa,ﬁ,nf,,qj,(b,s_‘ ng&xy)qjh%ﬁo% o) eN- . - 3- Al koxy-, Mono- odor
D (G -v-al koxy)s) (ptmaﬁ BIGY &/ 6, -Q0&bight M%ﬁaﬁwam.mtse&ycsm.é T(b'l:?&ifalkﬁﬁﬁ)
(7) elner Cl - iobeAcyligheWRRE groah whichogg 16 Bbstitatbd 15y 1013 slibsBiudnts? wlitiCare he Barfisie I
ver schi eslenen Qiteeit] salsetdd fiomra, hadgahg Bydfviylt Ci1a4) alkaxy Bed mbidt OOMC: ¢ ditpldugphoryl CL
- 6- Al koxy- und gebsp, Am nogr uppe, substituiert ist, (8) einer Mno- odor

Di al koxyphosphd@)ygh gmnpgreyp Wiich may be suybStiute bydror Pladsiirntsoghichmmecthe $air@)or difforant,
Aryl gruppe, di geleigefmantahd slkyki €2-1o Bikeoyl3 Cgheianhaend Gdos awiiyls grhipe whamim the
Substi t uent en, sulsttyenhimay tbeafyshee sustitutes) by (g Iidggn, - G -+Halkexge mono- 4y d(Bney | alkoxyhd

G -s- N’Roxygrwmﬂée’b@ﬁmﬂméwpl st, (11) einer C7-1s-Aral kyl gruppe, die
gegebenenfal I's Ci419(5cW which may Bhé‘f?s’{?ﬂ%’rbyv‘eps’cﬁw%ﬂ'é’ﬁ%ﬂheﬁﬁ'?t"};cﬁ@ﬂ'@éﬁ‘“"’e’“
ausgewAhl t aus ¢ peiRd froma fal N"Kgfm"y' 1S rsRfery-and e 85V - und Gi - r

- Al koxygr uppe, (@@ mono- °'d'a'§ phdrter ¢ i st und (12) el ner 5- odor

6- glledrlgen

H"& 'f hen ete oz t
Sti cksto?f- S 8? i f'gf:'g) ﬂe gﬁ;’ %‘&Ef ,.(t,g:wgh'ecégeetﬁeesnafn dlﬁem{ 1
bis 3 glei chen %'v?:g:gg éu —s ’1t &EWLJMS ar& Ihb 35the o, '
Q‘-ondkw_, j: &0 e &‘ Q,Q,&ag &;dtj‘tdwert I st
35 worin R ofh B- Y8 lic! % 4 B Ye »and
C2- 1 0- Algenyl - g 135»45 m@%rsugmﬂaa'byﬁfct%%( g’r 4 Rggﬂﬂlo‘ﬁ tare d\béamex?re:if;nre:tr

gogebonenfal | s sabae&mwafis ] @loan Bydr6l dnd €41 akbAERdup:S Chen,
het er ozykl i scien) @hy@dgen @on ok [{)iaT: 4o Skl 0beS {oCdikenyl, Coal QS b 15 aiaEld Gro) which
Schwef el at onemiay ddasuisgted by Bisadrleaneyriblred privadty Iheterocl@lic griup Sphirgnio 4 undgen, oxygen
substi tui ert andbr suthwaioms,halegancdidlaxyiposptiory) or@hesphane Alolgoxycar bonyl -,
C6- 14- Arzg| oxyR srdocrbpkyl,, Ci 68 -alkBryAmdibrivly ICoxy argioxyeagpbnyt, Bp-1s 4@lkyloxy-cpribonytigroupedr me
G uppe der Fogrenplof thelmula RONRdi: whote Beand®e eaghds R2 j ewei | s bedeutet (1) ein
Wasser st of f at ortl) a(hggrogepomC 1 o- Al kyl -, C2-.o0- Al kenyl -, C6-14-Aryl - odor
C7- 19< Ar al ky| gri@gfa-1o@ikg, @ﬁeg)eﬂﬂ@%rﬁah Pyl Qi{Cr 14 arglfod grauRyWiEghdpRY e GeRstituted by 1 fo
. verschi edenen Su¥ W?’tl%f'{t“émafe Sgaeenliffer %%9"1‘31’9 fremﬁb? h%'%sP'bééhydfm‘(/'l(waG-s
Hydr oxyl®, (i i idko@; fydan gmino wh 96%\’35@: sybtituted by apacy,
-6

sub
<w may be s\vpg'@feﬂ ﬂﬂ (-9& mop
Ao, (u1) el ﬁ%&%@hgg e e aggxgm ogmme@'ﬂmﬁt ey
I ne

Car banoyl -, (VII =-S5 oxycarbonyl , (viii) einer Mno- oder

Di al koxyg hosphor hggﬁrﬂj?n\gmb&m ALY &0&514. ing B i, diblerSdr Blgen atom, 5- or 6-
gegebenenf alls s Icg up& ihin 2 s, 8 L a?nfga heterocyclic
het er ozykl i schen @we&&m@ L atdrs! and Q6 aulfur br 5Jgen atom, and dek oF % 5
bis 7-gliedrige, hém@afezgf&}ps %ahbe AP Risdd th s-.ﬁsrhwédeﬁng corbihifig¢ 8 nibbifum QA @
Sauer st of f - nitrogen atoms, a benzene ring, or a 5-membered ring containing one sulfur atom
40 or (i) substituted hetrocyclic group selected from 5-chloro-2-pyridyl, 3-methoxy-2-pyridyl, 5-
methyl-2-benzothiazolyl, 5-methyl-4-phenyl-2-thiazolyl, 3-phenyl-5-isooxazolyl, 4-(4-chlorophenyl)-
5-methyl-2-oxazolyl, 3-phenyl-1,2,4-thiadiazol-5-yl, 5-methyl-1,3,4-thiadiazol-2-yl, 5-acetylamino-2-
pyrimidyi, 3-methyl-2-thienyl, 4,5-dimethyl-2-furanyl or 4-methyl-2-morpholinyl
or alternatively Ry and Rz, taken together with the adjacent nitrogen atom, form morpholine, piperidine,
45 thiomorpholine, homopiperidine, piperidine, pyrrolidine, thiazolidine or azepine;
X is “CH(OH)- or -CO-; kiis 0 or 1; and k' is 0, 1 or 2 or a pharmaceutically acceptable salt thereof.

50
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atom eine 5- oder 6-liedrige, heterozyklische G uppe m'Ll 2 hihq 4
Sti‘ckst of f at omen oder eine 5- odor e, heterozy |sc e pe mt
1 bis 2 Stickstoffatonmen und ei ner‘rFE&%%@f‘gTB oder Sauer st “ﬁﬁﬂll ”III
j ede di eser heterozyklischen G uppen gogebenenfal I's mt el

gen Ring nphtemBadprithezVWei Sti ckstof f atonen, ei nen Benzol rJ.ng odor ednen

5- gl i edri gestefangprifthb fiff folgende Vertra?( Shtaafo: ﬁe@@bﬁ B, PR) G S ) NESSE | st oder
(ii) eine substituierte, hoterozyklische G uppe, ausgevval’*l aus

5- Chl or - 2- py rSciwdielhalligd/Rétéreayitisché VBipintwhy Ider Formide{y | - 2- benzot hi azol yl ,

5- Met hyls 4- phenyl - 2-t hi azol yl , 3-Phenyl - 5-i sooxazol yl, 4-(4-

Chl or phenyl ) - 5- et hyl - 2- oxazol yl , 3-Phenyl -1 2, 4-t hi adi azol - 5-yl,

5- Met hyl -1, 3, 4-t hi adi azol - 2-yl myl\,/gki 0 376 1978 113!'I11I11 111B 1111
1111111 1! Acetyl am no- 2- pyri t hyl - 2-t hi enyl _
4,5-Di met hyl - 2-furanyl odor 4 | - 2- nor pBG¥G)R1 , oder wobel andererseits
Rt und # zusamen mt dem ben a n St t/ ckst of f at om Mor phol i n, .
Pi peridin, Thionorpholin, Honopiperidi®d, P peridin rrolidin, Thiazolidin
odor Azopin bilden; worin X = -CH(OH)- odoR -CO istt“/k = 0 odor 1 ist; und

k' =0, 1 oder 2 ist; odor oines 5 phar mazeuti sch annehnbaren Saizes

gg\r/(r)rgi r& m"‘gl)\ e(iltia%enzolglr?gr Ve def r};egelbre]r%';\fals e n‘? @%%Fnenatlxlep%grgcl:h%ennen
bstituenten substituiert ist, ausgew#hit aus '

(I) CH-Ca 75 (1) einer Halogen-, R wrin B

sine G -1 a-Al ysusgaionyl -, & -1 4-Aryl oxycarbonyl -, C7-

s9- Aral kyl oxyc ) Qﬁ&ﬂeﬁﬂl&éﬁi@& SHC¥erAeigBn S HRRRyARr E25- Eﬁ&oakﬁw& di2gegStenen-
wobel Rizp und Rensvint 1 bis”AH gidichénNoder A8ikénitdstoh Subdiflientoh, G aus einer Halogen-,
Hydr oxygruppe egdéxyli0i-ckimoRs cleAMENS- bdek Di(ClLESalkurplBtosshoPl Ummsﬁﬁbrﬁgl%bbéoéubsu-
definiert sindpietddd, ei n Sal z davon el ner Zyklisi erungsreaktion und falls
not wendi g wei t ¢) §) einandydridyi- d:aﬁrl(ii)rbmenddrmﬂ&t‘gehlyﬁdér()/eyﬂﬂgtenl\qhﬂﬂ-Al%k;@ ¢ielzgdogs e
von Arni di er ungoxgefGatigrAlkenylogl- Cdea-Aralkydoxiy @s-ab-pkanoylony- Anarcttsef‘w;gpxymnbpe._ die
Oxi dati @ gef obegebenpnials reitvil diin8 glaidivem foddr hatsthigglenenhSubetituntgi | dusgeivdhitVausbéined ung
der al i genooi n§ﬂ°99@ri Hygdroxyl| Gy)-¢-Alkaxy-Ring der Mono- oder Di(C:-¢-alkoxy)phosphorylgruppé, 5@stitiRert
sind
_( a o, \_/ (5) (l) Thiol oder (i) einer geradkettigen oder verzweigten Ci-10-Alkylthio-, Cs-s-Zykioalkyithio-,
C7-1s-Aralkylthio- oder Cz2-10-Alkanoylylthiogruppe, die gegebenenfalls mit 1 bis 3 gleichen oder
30 verschiedenen Substituenten, ausgewhit aus einer Halogen-, Hydroxyl-, Ci-s-Alkoxy- und der
Mono- oder Di{C, —s -alkoxy)phosphorylgruppse, substituiert sind,
(6) einer Aminogruppe, die gegebenenfalls mit 1 bis 2 gleichen oder verschiedenen Substituenten,
ausgewahit aus einer Cy-10-Alkyl-, C2-10-Alkenyl~, Cs-14-Aryl- und C;-13-Aralkylgruppe, worin der
Substituent gegebenenfalls mit einer Halogen-, Ci-3-Alkoxy-, der Mono- oder Di(Ci-g-alkoxy)-
35 phosphoryl oder Phosphonogruppe weiter substituiert ist,
(7) einer Cy-19-Acylgruppe, die gegebenenfalls mit 1 bis 3 gleichen oder verschiedenen Substituen-
ten, ausgewahit aus einer Halogen-, Hydroxyl-, Ci —s-Alkoxy- und der Aminogruppe, substituiert ist,
(8) einer Mono- oder Dialkoxyphosphoryigruppe,
(9) Phosphonogruppe, .
40 (10) einer Aryigruppe, die gegebenenfalls mit 1 bis 3 gleichen oder verschiedenen Substituenten,
ausgew&hit aus einer C1-¢-Alkyl-, Halogen-, Hydroxyl- und C;-¢-Alkoxygruppe, substituiert ist,
(11) einer Cy-1s-Aralkylgruppe, die gegebenenfalls mit 1 bis 3 gleichen oder verschiedenen
Substituenten, ausgewihlt aus einer Ci-g-Alkyl-, Halogen-, Hydroxyl- und C; -s-Alkoxygruppe,
substituiert ist,
45 und (12) einer 5- oder 6-gI|edr|gen, aromatlschen. heterozyklischen Gruppe mit 1 bis 4 Stickstoff-,
Sauerstoff- und/oder Schwefelatomen, die gegebenentalls mit 1 bis 3 gleichen oder verschiedenen
Substituenten, ausgewihlt aus einer Ci-g-Alkyl-, Halogen-, Hydroxyl- und C; -s-Alkoxygruppe,

substituiert ist;
worin R (i) ein° Wasserstoffatom oder (ii) eine Ci-10-Alkyl-, Cz2—10-Alkenyl-, Cs~14-Aryl- oder C7-1s-
50 Aralkylgruppe ist, die gegebenenfalls mit einer 5-oder 6-gliedrigen, aromatischen, heterozyklischen

Gruppe mit 1 bis 4 Stickstoff-, Sauerstoff- und/oder Schwefelatomen, Halogen-, Dialkoxyphosphoryl-

oder Phosphonogruppe substituiert ist;

worin B eine Carboxyl-, C1-10-Alkoxycarbonyl-, C¢ -14-Aryloxycarbonyl-, C7-1s-Aralkyloxycarbonylgrup-

pe oder eine Gruppe der Formel -CONR; Rz ist, wobei R und Rz jewsils bedeutst

55 (1) ein Wasserstoffatom,

(2) eine Ci-10-Alkyl-, C2~10-Alkenyl-, Cs-14-Aryl- oder C;-1s-Aralkylgruppe, die gegebenenfalls mit
1 bis 3 gleichen oder verschiedenen Substituenten, ausgewZhit aus (i) einer Halogen-, (ji) Hydroxyl-,
(iit) einer C;-¢-Alkoxy-, (iv) einer gegebenenfalls mit Ci - ¢-Alkyl substituierten Amino-, (v) einer mit

94



35 worn jodes Synbol wi e zuvor definiert ist, oder ein Salz davon

herzustell en, oder anderseits (2) eine |ndung der zu l“ﬁﬂl r

al i genei nen Fornel (la) oder ein Salé}(hé%ﬁ Rl reduzi ere\rﬁ“ ":Im”m“”!ll _
schwof el hal tige, hoterozykcische Verbindung der aligeneineh Forrrel "(1b),” 40

B All Giistitlbiten AMSno>Qvi) ei driok I's%-s- iStieh I- vu
definiert ist, éAi?GIrFSCﬁLAIk&;éako%ﬁ-\c}G)n?ElE% %er%lko W Eﬁbﬁymw (P l&é&

1, worin R ng Apeiutd e gegBénahthis siBstituidried 08 lodes I|&ir| eﬁ}orﬂﬂi@éhe?{ @IE@B r?eﬂen
Substituenten, ®mpgewsutstitiiediss ei ner Hal ogen-, einer Cl-1 o-Al Kyl - und el ner
G -s-A koxygrupge@substi- tulerter Benzolring ist 55 3. Verfahren nach
Anspruch 1, wori nMRknegS-AiseT-gliediggetetaneyKiisché Sruppd mit 108bhwefd-, Slickbtormh @xderoskérstofi-
ver schi edenen C1- #tom.-olielsy odar Grofiesiriges hétervaykiiathe IGruppe Bt 220t 4 Stickstdfiatbomenl&tibr eine 5P
0 376197B1 oder 6-gliedrige, “e‘PmH"FsF'P‘*I rupge| 1nkt 1| Big P|Stigksfofidtonyeb 1y |1 Schidefel- loder M
S * 4. Verfahren Bavemntoligiom wabai jede digper hetereayidigchan Biunpay agasbeneeialsahit einani 6-giistiaer
CS- 7- zyki'™®al kyl gr "gsmsgtar'f"e' 2 Ptickstoffatorpery, sipgry ‘P‘?‘?@O"l"stOdGTEF'neWémﬁeﬂmqerﬁlmmh1

h 1, r|n ?tatom elne G -io-AKk ruppe oder eine
Phenyl -5 *"' fiicte Gnpo v&w@w ays G o Srvetion.
V\asserstoffatomo' ' y__ P'f;'n hyt-A-ph E’ %%!T_?HV'?&T‘%‘ e 4-44-
worin B gjne C1| é‘f

1, worin B ei ryae,qdd g,gd u
Anspruch 1 defd,mmg,,f,o, ﬂ, ip o BB b.lden,
ﬁ'cbpgﬁ

V\&sswt of f at Qe (ﬁ")'n&ie k (ie(f EFL Iﬂ t.]der ein pharmazeu{nsch
(CH2) "P( O ( OR ghrbhmbarés salz-da\Q:nOder 1und™® = efne Cf & yl'gruppe, 1s

10. Verfatiren nach Anspruch 1, worin Ring A ein gegebenenf alls mt 1 odor 2
gl ei chen oder VesingaginacheAreprudhU sibrint RkQA 61 gegdbEnBr? e Riit!1 cAbS2 §éichah oddR L& sthiae-

ei ner Cl o- Al kgt Substitdentsnnausgduizhit Sus-efeK HaoM@h-L iR ,C1 SibHAKYH and éiﬁee'd-Q[AIkoxygruppe,
Benzol ri ng i stsubsRuieiten Bozgldmgristt of f at om esne Cl-i o- Al kyl - odor ei ne

Phenyl gr uppe I'st; B eine
3. Verbmdung nach Anspruch 1, worin Ring A ein gegebenenfalls mit 1 oder 2 gleichen oder verschiede-
nen Ci-10-Alkylgruppen substituierter Benzolring ist.

-’f; hy- - z‘ég ﬁL S r%ch
Aﬁ‘ | : %ﬂ tlc Iilf'h lpen- _

\_/ 4. Verbindung nach Anspruch 1, worin Ring A ein gegebenenfalls mit einer Cz—7-Zykloalkylgruppe
substituierter Benzolring ist.
30
5. Verbindung nach Anspruch 1, worin R ein Wasserstoffatom, eine Ci-10-Alkylgruppe oder eine Phenyl-
gruppe ist.

6. Verbindung nach Anspruch 1, worin R ein Wasserstoffatom oder eine Methylgruppe ist.
35 -

7. Verbindung nach Anspruch 1, worin B eine Ci—4 o-Alkoxycarbonylgruppe ist.

8. Verbindung nach Anspruch 1, worin B eine Gruppe der Formel -CONR; R. ist, wobei Ry und Rz wie in
Anspruch 1 definiert sind.

8. Verbindung nach Anspruch 8, worin Ry ein Wasserstoffatom und R eine Gruppe der Forme! -CsHs-
(CH2),P{O)(OR")z, mit n = 0 oder 1 und R' = eine C -s-Alkylgruppe, ist.

10. Verbindung nach Anspruch 1, worin Ring A ein gegebenenfalls mit 1 oder 2 gleichen oder verschiede-

45 nen Substituenten, ausgew#hit aus einer Halogen-, einer C; -10-Alkyl-und einer C;-g-Alkoxygruppe,

substituierter Benzolring ist; R ein Wasserstoffatom, eine Cy-10-Alkyl- oder eine Phenylgruppe ist; B

eine Ci-10-Alkoxycarbonyigruppe oder eine Gruppe der Formel -CONR; R; ist, wobei Ry und Rz wie in
Anspruch 1 definiert sind; und sowohl k als auch k' gleich 0 sind.

s0 11. Verbindung nach Anspruch 1, nimiich 6-Zykiohexyl-N-(4-diethoxyphosphorylmethylphenyl)-3, 4-dihydro-
1H-2-benzothiopyran-4-on-1-carboxamid.

12. Verbindung nach Anspruch 1, n&mlich 6,7-Dimethyl-N-(4-disthoxyphosphorylphenyl)-3,4-dihydro-1H-2-
benzothiopyran-4-on-1-carboxamid.
55
13. Verbindung nach Anspruch 1, némlich 6 ,7-Dimethyl-N-(4-diethoxyphosphorylmethyiphenyl)-3,4-dihydro-
1H-2-benzothiopyran-4-on-1-carboxamid.
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120 G -1lo- AI koxycar bonyl gruppe oder eine G uppe der Fornmel -CONRLR2 ist,
-wobei R und R2 wie in Anspruch 1 defjiniert sind;, und so n I '

gleich 0 sind. 11. Verfahren nachEir%%#u'@KBl worin die \\Ilml“' mrln“m“’"lm :
Formel (1) B-Zykl ohexyl - N- (4- di et hoxyphosphoryl - Lowos o
met hyl pheny| Vetdné rh%%ﬁhn&'é%n& |p@«ﬂ§pmcn'1%¥rﬁ&‘tgn% Imschért\ferl%r'é 12.
Ver f ahren nagﬁg éé}sa oeenForidP i) dderings 356 LivH NBS& Bt a% :

6. 7- Di met hyl - I\f)(eﬂ‘a SRIinAongYdaFaMgdibitien FormaiMNY! ) - 3, 4- di hyd ro-

H 2- benzot hi opyran-4-on-1 -carboxam d ist. 13. Verfahr en nach Anspruch 1,

worin dse Verbindung der Fornel (1) 6,7-Di nethyl-N-(4-diethoxyphosphoryl -
30 met hyl phenyl ) - 3, 4-di hydro-1 H- 2- bepB0t hi opyr an- 4- on- 1- car boxani d

ist. 14. Verfahren zur Herst ng(el har mazeuti schen Praparats zum
Ei nsat z bei der Behandl ung vteoporos

: _ ( (agﬁg,ei ne ksane, _
anti - ost eoporoti sche Menge e Ver bi ndu r eines pharmazeu- tisch
annehnb®ren Sal zes nach Ansprteft 1 und ei gf+CO¥ar mazeuti sch annehnbar en
Trager odor 35 Verd(nner unfaBt. 15. hwef el hal ti ge, heterozyklische
Ver bi ndung der Formel (1), . 4" QCKS) S(Z20) k' 45() wofin Ring A- ein
Benzolring ist, der gogebenenfall s m t 1 bi s 4 gI ei chen oder verschi edenen

w0 Subst i tuen en saébstéikt ui ert t, | ej ner HaI o% ,
-1 e
g)%l Fh ﬁj‘z vﬁ:i ni rr) nemg der
%l

(2) ei n&r N|tr
%?:zr? Al emer |dat|on
O\Fon rurigQg

~oder CS-7-2y k'@a.l 59%%., E\?:eﬁnéi 59\'9:
é}&?%m Pﬁgggﬁ% wd

ver schi edenen Pon
Hydr oy un |FI9 yse. b &P Myaro

Phosph%ogr upn@md.&masrnu -OxldbtloR 'gbtofdl With, ufnginel $chwétdiiige, roemdcne Blhdukg ber
ei ner ger adketanéeg@mememgr zwei gt en Cl- l1lo- Al koxy-, C4-s-Zykloal- koxy-,
C2-i 0- Al kenyl oxy-, Cs-is-Aral koxy-, C2-1o0-Al kanoyl oxy- odor

Cs- 14- Aryl oxygruppe. die ge- 102 *NIlI | MS* gebenenfalls mt 1 bis 3
gl ei chen odor verschi edenen Substituenten® ausgewhilt aus ei ner Hal ogen-,
Hydr oxyds-; Cl -6- Al.Lkoxy- und He)koger DI (G

- s- al koxy) phosphoryl gruppe, bsYituiert kg@l)k»

"‘< (1a)

. 6 R

(-D.I

Y

worin jedes Symbol wie in Anspruch 1 defimert ist, oder ein Salz davon herzustellen, oder
andererseits

35 (2) eine Verbindung der zuvor definierten aligemeinen Forme! (la) oder ein Salz davon zu reduzieren,
um eine schwefelhaltige, heterozyklische Verbindung der allgemeinen Formel (ib),

© CH:)’k—'(E | -
@ S(=0)k”’
w t')x B (1b)

worin jedes Symbol wie in Anspruch 1 definiert ist, oder ein Salz davon herzustelien.
so 15. Pharmazeutisches.Prﬁparat zum Einsatz bei der Behandlung von Osteoporose, das eine wirksame, anti-
osteoporotische Menge einer Verbindung oder eines pharmazeutisch annehmbaren Salzes nach An-
spruch 1 und einen pharmazeutisch annehmbaren Triger oder Verdinner umfaBt. )
Patentansprilche fiir folgenden Vertragsstaat : ES

1. Verfahren zur Herstellung einer schwefelhaltigen, heterozyklischen Verbindung der aligemeinen Formel
)



3(5) (1) Thiol oder (ii) einer geradkettigen odor verzweigten
C'-1o- Al kyl t hi o-, C4-6-2Zykl oal kyl tg%g- %{ﬁ-Ar al kyl t hi 6- odor '
C2-10- Al kanoyl yl t hi ogruppe, die ge LE1S I 1s_ mt 1 bis

ver schi edenen Substituenten, ausgew hit aus einer Hal oge mmml ""Im"“F
Cl - 6- Al koxy- und der Mond odor Di (Cl -6-al koxy) phosphoryl grugpe: *
substituiert sind, (6) einer Am nogruppe, di : gegebenenfalls mt 1 bis 2

gl ei chen odor verschi edenen Subst] tume usgew hkt aus ei ner Ci

-io-Al kyl-, C2-10-Al kenyl -, C6- A *dhd\c7-1, - Aralkylgruppe worin der

Substituent gegebenenfalls nit Hal ogenS{=03k-’s- Al koxy-, der Nbno- oder
D (C-6-al koxy)- 10 phoshhaoAd._oder Phosphonogruppe weiter

- substituiert ist, (7) elner Q-isg-Acyl¥Tuppe, die ¢gepdbenenfalls mt 1 bis
3 gl ei chen oder ver schi edenen Substituen- tdh, ausgew hlt aus einer

. Hal ogen-, Hydroxyl-, G -6-A koxy und der Am nogruppe, substituiert ist,
“(8) ei ne?" Mono- odor D| aI kox osphoryl gruppe, (9) einer Phosphonogruppe,

(10) veryBie 4 ofic? g? 6 o et 411 4 0 ¢ 2SI S0t

odor verschi ef gs9evaiEdBwanl t aus einer G -s- A Kyl -

HaI ogen-, Hydro emer |??°'a:1 - 6- Al koxygr uppe, SUbStItUI ert i st, (11) ei ner

- Argl kyl gr LendgosRens M&ek%1-1o-m Q&é ﬁ Y:g oSGl benen-

VerSCh' e%e“e“ SJn U S.Qgtg la.cr?eH &b@ chi ﬁ Q{& i en-
Hydr oxyl - und Gigzgragy, €0 ko l- und Phosphtld

- b- oggr ?fgl [ gqh,b,ggﬁh#zronaézésgghenﬁ et e;éozykl I'Sc r;\}r; Gruppg m tf.QLL

. Stickstoff- QUL ) Sdirfd ydr&@ i) einbhYHRIIRIHREA BAN verseRitot R S ARSH :,Szyiﬂo&l-
bis 3 gl & chen ml;ercy-em NIBFE NG04 s M loky-U €11, AIkanSYbSE COMON ICE - AR IR gUBBe, die
Ci-s- Al kyl -, Hajegehenfalidlyditr Db18! 3 glbitfenCoded vélsthduareh \Sobsttuerieh) Sldgbwah T dus | efrlet

~worin R (i) einHakgescHyimfif, 81-0rIkoxie ind dér Mofd- pder Tiil(Ci -9-alkbxiy)phosphorylgruppe, substitu-

- 02-i0-Al kenyl - ie€sindl- Aryl - ‘oder 07-19- 25 Aral kyl gruppe ist, die
gegebenenfal | s @ €) Biioheder3ii) avwe gerédigitigenchdpyvarweiglen @at1b-Atkyibia;, Ci-s-Zykloalkylthio-,
het er ozy#l i schefr-GrAgiylhier qder] Gy wsAlin@ivittiognuppd. fdie, gegehgantafinymit -1 bim 8 /alsighen oder
Schwef el at onen, versaiiesigen- Subsltuentee xau %@Hsy‘?mr GbmenPﬁﬂg'p%nGgﬁtﬁBﬁy' und der
substituiert i sMonoygder Bi(C-sedlkaw) gruepe. sobstifuistt gindcoxy car bony!| -
C6- 14~-Ar y| oxyca@bggg I?ﬁm'"°@?PP$'9fi'%9°&PWPW§/E‘&r‘HIﬁ1§/ plgichep °d?5é’e'5‘a'@F‘°'@P [prbstifp

« der Fornel - aus ein fo-Afisyl-, (@ eny| Arglkyigruppe, wo
ein Wass# stof f 9° " ’"‘N inger- B% @’?‘% IE’@‘nM°"°' qdgr EL(CArg,f"g;X Hor
ei' E %ﬁp

SZ; ighf‘;gleﬁglngr ? jﬁ% n rverschu%ﬁien bstltuen- .
, -A ox? dr g Prf leelst
Hydroxyl -, (iii ) el e der |a enen 5®
r-Alkyl gubstit Ppo elrﬁ m t AcyI subst ituierten Am no-,
(vi) ei ner gege, rb?dat Iga,pﬁe %z)ébeﬁn&vé mie 4 Btd Giblkrieh L& véradnidashey suistifadbidn)
35 ei ner aysgewsiMt Klﬁéﬂﬁf%[ A )Halogent, Hydirbalyl- Ghd & Le- (P8, Blibstituiert ist,
Di al koxyphosphogy! giid e3ess-Ardikglgriphe) Sdid) ggeBéneitalls Rt 4Nls BX dlei€tieR Edder verschiedenen
gogebenenfal | s Subbtfidenton)i ssjenBblt Bus 616N C1Cs-Blkyt-f Malb@R ), HydioRyIFridS CHLE-Alkoxygruppe,
het er ozyld i schesubsttuigetp®,, substituiert ist;
und (12) einer 5- oder 6-gliedrigen, aromat:schen. heterozyklischen Gruppe mit 1, bis 4 Stickstoff-,
Sauerstoff- und/oder Schwefelatomen, die gegebenentfalls mit 1 bis 3 gleichen oder verschiedenen
Substituenten, ausgewdhlt aus einer Ci-g¢-Alkyl-, Halogen-, Hydroxyl- und Ci-g-Alkoxygruppe,
substituiert ist;
45 worin R (1) ein Wasserstoffatom oder (i) eine Ci—10-Alkyl~, C2—10-Alkenyl-, Gs—14-Aryl- oder G; -1~
Aralkylgruppe ist, die gegebenenfalls mit einer 5- oder 6-gliedrigen, aromatischen, heterozyklischen
Gruppe mit 1 bis 4 Stickstoff-, Sauerstoff- und/oder Schwefelatomen, Halogen-, Dialkoxyphosphoryl-
oder Phosphonogruppe substituiert ist;
worin B eine Carboxyl-, C1-10-Alkoxycarbonyl-, Cs—14-Aryloxycarbonyl-, Cy-1s-Aralkyloxycarbonyigrup-
50 pe oder sine Gruppe der Formel -CONR;R: ist, wobei R; und Rz jeweils bedeutet
(1) ein Wasserstoffatom, _
(2) sine Ci-10-Alkyl-, C2~10-Alkenyl-, Cs-14-Aryl- oder C7—-13-Aralkylgruppe, die gegebenentalls mit
1 bis 3 gleichen oder verschiedenen Substituenten, ausgewahlt aus (f) einer Halogen-, (if) Hydroxyl-,
(i) einer Cy-¢-Alkoxy-, (iv) einer gegebenenfalls mit C;- s-Alkyl substituierten Amino-, (v) einer mit
56 Acy! substituierten Amino-, {vi) einer gegebenenfalls mit Ci—¢-Alkyl substituierten Carbamoyl-, {vii)
einer Cy-¢-Alkoxycarbonyl-, (viii) einer Mono- oder Dialkoxyphosphorylgruppe, (ix) Phosphonogrup-
pe und {x) einer gegebenenfalls substituierten, 5- oder 6-gliedrigen, aromatischen, heterozyklischen
Gruppe, substituiert ist;

c&
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i
oder (3)- (i) elne 5- bis 7-gliedrige, heterozyklische Gu

Schwof el’-, Stickstoff- odor Sauerstoff- tom e| ne
B-gliedrige, heterozyklische G uppEPt‘hatnﬂ%P! 4 Sti ckst of ﬂ \“\
5- odor 6-gli edrl ge, hoterozyklische Gruppe mt 1 bis 2 St

und ei nem Schwg, L}%odor Sauer st of f at om wobei jede dieser *het erozykl [ schen

G uppen gegeben |5 pld AgiGdrg& fﬁbt@roﬂ}kts‘éﬂb’ Grupgd&hit Eﬂwlafe- WZBt- GbP Saver-
Stickstof fat onerhmfﬁtomesmﬁ,e 1Bdd? 6.glicAHlge? AMro kISHE GRip Hsa%%c ﬁﬂmﬁ&foa elne
Schwef el at om ver@Cdaaa%gna&hgb Stleterddyiische Gruppe mRd&is 2 | c)kst@fl‘afbﬁ\eﬁu bihdnt! 5&Hwbfer-
het er 0zykl i sche ddetip@@rstofidicht) MoBUI iede aidSer hetbr2yRiischén Bippéh fegestndd?dié) it Yinem 6-
2-pyridyl, 5-Metdugdrigén Rig mittnRixmacd Blckstéiaibinbr) biner -BehRMNg odér biRérogGlledrigen Ring

3- Phonyl - 5- | SO0 xmir aihem Schieféidiom @hischimplrearigy,l ) - 5- not hyl - 2- oxazol yl ,

3- Phenyl - 1, 2, 4- tdueal] ermciubsbiulgits, h&erh&ykﬁsgﬂe-&tupBe.lhusdewmﬂilaaia-bhl&-Zyﬂyndﬁ-a-Memoxy-
Acet yl am no- 2 py2-pyridyly $-MeByRiborzythiaZdiyt, 5-Matyi-4-phen-2@hiazolyih $iPhéhyFa-isaarazblyl 0 8HoF

4- Met hylra 2- mor pHeldrhenyl)-Scrokthy-2exazelyl, Srithenvet. éthiadiaal-5-yin B-MathylAStethindiazoli2ivl, Sdlem
benachbart en Sl |ARYleHnp-BPyimid Hgt2-thienyk 4.5-Dimetity|-2yturenyl ioder 4-Methykmaspholiriyha,
Honopi peri di r?de"F’FzPé'r WPfﬁfse'P}ﬁtr B ﬁusamn\ie'am flom ﬁe@emanw%qskwﬁypmd@mhomr in

X = - CH(OH) - QP'PU'%I jperidin; Ryrrolidipy Thiazolidin oder Azepinfiideny | st ;

oder ein har’” Sal9° Bl‘Ft ‘5'5 kg3 0.1 gder 2| ist; oder eings
Revend! & tfor? b}fﬁﬁl %@%& % ontractants sul vants: AT, BE
CH DE, FR GB( ofwe ﬂfmer roir ral 'Pr?i'begg ocyclique soufr4 de
forrrule_(l) 5 (CS Jk- NA 10 Vh

W SS0~15 dans laquelle le cycle A est un cycle benzeni que qui peut

porter gg 1 & 4 substituants, i entt(muej ogP di ffdrents, choisis parm a)
| es atones d' hal ogene, b) le %, c) les gr o%pos al kyle on Cl-1o0
lin6aires ou ramfits ou cycljoadklyl e on CS-S(,_ Q! t ant 2nt uel | ement 20
de 1 & 3 substituants, identi ou diffl rlents choisis parm |es atones
d' hal ogene et |es groupes hydroxyle, alcox eﬁOY: -s, nmono(al coxy on G
-s) phospghoryl e, di(alcoxy en C,  -s)-phosphgryl e et phosphono,

Y, worin B' eine Ci-10-Alkoxycarbonyl-, Cs —14-Aryloxycarbonyl-, C7—1g-Aralkyloxycarbonylgruppe oder
eine Gruppe der Formel -CONR; Rz ist, wobsei Ry und Rz wie in Anspruch 1 definiert sind; Y eine
30 Hydroxygruppe oder ein Halogenatom ist; die anderen Symbole wie zuvor definiert sind,
oder ein Salz davon einer Zyklisiorungsreaktion und falls notwendig weiters einer Oxidation
und/oder Hydrolyse, wobei die Hydrolyse von Amidierung gefolgt wird, oder die Hydrolyse von
Amidierung und Oxidation gefolgt wird, um eine schwefelhaltige, heterozyklische Verbindung der
aligemeinen Formel (la),

35
Al SC=00k
40 N
Y (la)
X
45 worin jedes Symbol wie zuvor definiert ist, oder ein Salz davon herzustellen, oder andererssits

(2) eine Verbindung der zuvor definierten allgemeinen Formel (la) oder ein Salz davon zu reduzieren,
um eine schwefelhaltige, heterozyklische Verbindung der allgemeinen Formel (Ib),

' 7
80 ‘/\/(CH ] Jk"_‘

Al Seie
\ o /
55 (‘)H \q (I b)

worin jedes Symbol wie zuvor definiert ist, oder ein Salz davon herzustellen.
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d) (1) le groupe hydroxyle ou (2) les groupes alcoxy en C -io |lin6aires ou
ram fi 6s, cycloal coxy on C4-r, alce c2-,0, aral lﬂl m
al canoyl oxy en 02-10 ou aryl oxy en %ﬁé,ysg%r?hnt 25 Iummlmﬁll” l :
de 1 & 3 substituants, idenbiques ou differents, choi si s p*arrﬁ es"at dne's

d' hal ogbne e \gandh %ﬂﬁﬁspﬁ%ﬁjﬁ Querth Rin &ﬂleﬁ%%b%nﬁs ity od kr?&i&y ve‘?é&hlgt;lanen

- s) phosphor yl e sgdstitidnted du S b einer bgeﬂ D Gindt RO, Y-AfRy e“ngr _‘GAM:B&H&%ets s/
ou (2) les groumg,ga,h%y.hé oen C -ic lineaires ou ramfies,

cycl oal kylthio on C4-s, ar al kylthio en C7-tg ou al canoylthio on C2-10,
portant ewend. udbriahie® Rich Aaspiuci 1,3volini RiRg Alelna@egebenedis mit 1 oded TifdidhbrgjotRE vemsthiedenen

di ffdrents, choi-si-skyguppbn substituisiterBeszollingiat. ogene et | es groupes hydroxyl e,

al coxy en C, -s, nono(al coxy en G -r.)phosphoryle ot di(al coxy on CO-6

) - phosphor yl &, Vérjahler nagh Angprict i wedn Ripo Ateinrgegeyensnialisanii aineeid—7-Zykipglkgigruppe substitu-
substituants, federBenagliegisbu di ff6rents, choisis parni |es groupes al kyle on
G -,o0, afnyle en C2-10, aw%le en C6- 14 et aral kyle en 07-19, |esquels

subst i t uant p¥€ﬁ?€"ﬁ@ nach AnpryeB s weringR 3'!]H@f%’ﬂa‘?‘“"o“es‘°ﬂ'%'ﬁ%‘8"°d°qﬁ'é?'ﬂfgﬂ}?éy'
par des groupe§ruRes ist al coxy en CL -3, nono(al coxy en C, -6)phosphoryle,

por  ant - eyort udpTeBRe R ABEe ol B PR ik B SRR Y cr ont's,
choi si s P . \gnh AE Sndlnlif] SUANE ofd ol SSARLAUBGRIArgY] €. al coxy en

C-r et amn roupes 'nonoal cox osp al coxyphosphoryl e,
i) I'e groupegp ) 2

6vent U@l ol rreear'lt m‘%f Ed%‘,:gw mﬁf;h |1i ﬁg‘HtBsélﬁfggé#r%ﬁg%ﬂgubgw?ﬂge)ESIég't%se' RI: H’(‘)dl Fslzl ‘g'e n
pami | esyat omes d' hal ogbne et |es groupes hydroxyle, alkyle en C-6 et

al coxy en Clg.- erfakien Infich AhsSHidRes; wafird RK ¥in GV Berdioffato , und B loftB tGréppe Qbrurdihé? FEMG -
de 1 a 3 subst (GHIRPOROR" L ARI0H i=CLigSr Duhdd' = difeBILSAyRRPP&GisE parm | es atones
d' hal ogene et |es groupes hydroxyle, alkyle on Cl1-6 at alcoxy en G -6. et
45 1) 10e¥ertphonipach Ahsprueh 0,0500h Rifjgl & Sinayogatarionigiisasit 18odbr gleichert briwr Yepsthipdenen
conportang de Substitdentencavegewiliitzan® tingr Hallogeny gieer€: abAlyl- uhd emernt: reAlkgyygrappe tsubsti-
6vent uel | ement tuibger]Bedizaling s pin Wassesstoffaidmneiney te -yl @iddrfeeo cironylgruph@ ist iBseine
parm | es atomfs-1ethlkayeschonvoreppe jodes einedlrprps der BroslyCANR& igh| wobeiRiCind g wie in
al coxyOn C1 GPSPRCfréﬁ?fieis'éPiﬁ‘b“f(dl*W HFBWE"'CH'Q‘P}‘Grs@gene ou (2) un groupe
sl kyle en C -0, alcdny -ig, ary --4 Qu on 07-i
qui pout & r¥ é’ fep f‘i?éq:g °'e|h ‘gpwpog 'H'B?uﬂs? 6‘?{ e é'zak@e’sh" é‘*‘%&ﬂ%&’&?@“@d
conport ant de freigylpheny! dhygro- st henzcliogyrshofet @AY soufre, un atone

d' hal ogbne, aaue acﬂ@«' LA ABRPRE bR T egstbﬁee?n@hgfﬁ’q'?&"gﬁhg‘)‘/"“°ﬁp"*'

reproésente un )
CE- 14) car ponyl %R@'aal o3 S'be 8 S '(‘:"ar Bony e, ou un groupe de fornule
- CONRR2 dansw'. FehRleh Rachian JﬁPEQ%ﬂB din§y Bbr FolAfRF %75)'ﬁnt |-N-+¢ﬁéth h

d' hydrogbne, Dol emwmf%‘g 'I,.,fg_ggnmg.}o ;’)}an S M 2 (ar yl déﬂ’eﬁgp@m

ou aral kyle on Cr- 19 portant 6ventuel errent de I a 3 subst i tuants,

i denti ques oi4. Wbrahidh @Gt BersteilRY Sihés pharmiEkeutiskhen! B8partsOAMS Einsatz bei der Behandlung von

40 Osteoporose, das eine wirksame, anti-osteoporotische Menge einer Verbindung oder eines pharmazeu-

tisch annehmbaren Salzes nach Anspruch 1 und einen pharmazeutisch annehmbaren Tréiger oder
VerdlUnner umfast.

Patentansptiiche fiir folgenden Vertragsstaat : GR
45
1. Verfahren zur Herstellung einer schwefelhaltigen, heterozyklischen Verbindung der allgemeinen Formel

)]
Cﬂz)k—<3
@ $(=0)x’
—

= , (1)
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i S |
d' hal ogbne, (2) le groupe hydroxyle, (3) les groupes al com en Cl1-6, (4) le

ST ove on & B (8" 18 g oupe am SR BTN i cober T NUEREAIIL lm III

groupe carbarnyle. portant eventuellenment un substltuant al kyI e'en"C1l

(7) les groupgs RAGCA G 9&2%6%9%4395%514?1%%"3%& §Sbig 4O4IEI8RN oder verschiedenen
nonoal coxy phQGiRéndnutttiuith @i, Sudyena phoryle, (9) |le groupe phosphono, et
(10) | es groupgapeikbHbisgesycl i ques arorrathues a 5 ou 6 chatnons, portant
eventuel | e- 5 2)einer Nitb2Nt des substituants, ou c¢) (1) un groupe

het 6r ocycl i que(Sreang gemdkettigetcodsr \arﬂeigtérac‘naﬁmkypadeﬁcs#yeaquﬂybrunm die@egebeen-
soufre, d'azot@lsomitdl bisyd)elighenusdey veysopieddnert Substityenteng ausgedhib @ns ainér Balagen-6
chat nons par mi Hydeswju&h-s-Alkexyz, der Mongt esleeli(Gilscatkorviphosphoryinung Phespeonogruppe, substi-
hdt er ocycl i quetU@Gﬁ'pQ;rtant 5 ou 6 chaThons parm |esquels 1 ou 2 atonres

d' azote et un i Ongirey "'Mbﬁ@a’di!) oper gerrgkattigen edep xaizveigion Gasioyl E)g\?gr%@!doal-

a6
chat nons conpo epatﬁape IIs ity Pff@'ed té’e 28590 é‘ﬂg ofper
cycle A 5 chatJf ¥t ih't‘ Aaﬂ"yaf’?ﬂ‘g nes Sfier é(c“é )p%‘h?)’hWﬂF _?Jlfb -
het erocycl | q“e .én oH h Ten' v%z% 8 G2 SRR, 26, BYEdafby o
5ty h%\Qc. 2t T e B
chl or ophenyl )R sgﬁ( ,ﬁ,,yl B ,tu, I adi azol'-5-yl e

b

3-mettiyl - 2-thi ajayévmhn éhs%beﬁg @6&, e %ziiurm&wl 6C:E1-Ay i Ity L Ariigiapie] wéitilogs ou
encore B et RBubstRs g6HRbEASNANS MO bifdr EWEaRIGEN-, A8 LE-Alko:@, GISE MAncA Zaabie DIRT] - AGIRRY)-
pyrrolidino, t{7) eédoCi-di-Acyighippe Tie gbgbdenedfalls @it ietseglaichsn oddn aérsuhieden&i-Eubsfituenou
-CO: k vaut Otemausgewihittausiinher Haloghn-, Hyetekyl-0C11s-Alldoxi- und deri Apdnogmbre, slibstituicridst,

rocycl i ues 10%oxY- ci‘%{fg’ dEentARlyRSe "'B@"Faé°y(',°5¥fd‘?-5ﬁ§é7"av

3-net ho 2 p -

S-met hyl -1. 3, 4 Hheﬁlm 3&? s mit 1 bis QSI@'E%h d8dr VersehicAdrioh @hmth&uten
forment un gr opHoesphBMI qabChosphonodrippe N@itep Subbtituidt istpi per i di no, honopi p6ri di no,
conpose, accep@pditee Mowm ogeh Biakhexgphesph@ylgriienep os 6 conforme a la revendication

1, dans2d oquel (8) @nex Pegsphopegauppe. un cycl e benzenl qui peut porter 1 ou 2 .
subst i t uant s, (16eainer Alylggrpay digi gopeheranfalis mit F\G’issq °' mier IV€§°WW§“be““°m°"
d' hal ogbne, | esgawalibaus eipes C1—s-AlkyiHalogenn hiydioxyb g1 -4 Beybsiiueiel, en C1

-6. 8. Conpos e“@o?ﬂ‘%r‘FF’E“-‘F“Wll Ioruen% i @ P‘?S‘ﬁ“q's Bt A sbig é"g E'Fhef‘ édeyﬁq’%’h‘ﬁ(’eé%"c un
«cycl e benzeni qﬁ‘%’ 'tﬁ"te eiﬂsgeﬁ’ it ays eipes Grs-Aliots HPPgRT T Hy dropFoppdy Ciy SRRty | e

Cl - Yo idenfy diff6re

“ovena e o7 SO i S el f‘%ﬁp e
t 1

Eg::lf g: rrecgnrg Li 'gta ron Fik cfans quueFﬂR re r6sé’nt un at 0"5' Sghuppe.

d" hydrogene, ywihh ﬂr(ﬁ’léﬂe\uasserstoﬂatom oder (ii) eine Ci-10-Alkyl-, C2-10-Alkenyl-, Cs~14-Aryl- oder Cr-1s-
Aralkylgruppe ist, die gegebenenfalls mit einer 5- oder 6-gliedrigen, aromatischen, heterozyklischen
Gruppe mit 1 bis 4 Stickstoff-, Sauerstoff- und/oder Schwefelatomen, Halogen-, Dialkoxyphosphoryl-
oder Phosphonogruppe substituiert ist;
worin B eine Carboxyl-, Cy~10-Alkoxycarbonyl-, Cs -14-Aryloxycarbonyl-, Cy-1s-Aralkyloxycarbonylgrup-
40 pe oder eine Gruppe der Formel -CONR; R ist, wobei R und Rz jeweils bedeutet
: (1) ein Wasserstoffatom,
(2) eine Cy~10-Alkyl-, C2~10-Alkenyl-, Cs-14-Aryl- oder Cz-1g-Aralkylgruppe, die gegebenenfalls mit
1 bis 3 gleichen oder verschiedenen Substituenten, ausgewahit aus (i) einer Halogen-, (ii) Hydroxyi-,
(iii) einer Cy~g-Alkoxy-, (iv) einer gegebenenfalls mit Ci- g-Alkyl substituierten Amino-, (v) einer mit
45 Acyl substituierten Amino-, (vi) einer gegebenenfalls mit Ci-g-Alkyl substituierten Carbamoyl-, (vii)
einer Gy —s-Alkoxycarbonyl-, {viii) einer Mono- oder Dialkoxyphosphoryigruppe, (ix) Phosphonogrup-
pe und (x) einer gegebenenfalls substituierten, 5- oder 6-gliedrigen, aromatischen, heterozyklischen
Gruppe, substituiert ist;
oder (3)

&0 () eine 5- bis 7-gliedrige, heterozyklische Gruppe mit 1 Schwefel-, Stickstoff- oder Sauerstoff-
atom, eine 5- oder 6-gliedrige, heterozyklische Gruppe mit 2 bis 4 Stickstoffatomen oder eine 5-
oder 6-gliedrige, heterozyklische Gruppe mit 1 bis 2 Stickstoffatomen und einem Schwefel- oder
Sauerstoffatom, wobei jede dieser heterozyklischen Gruppen gegebenenfalls mit einem 6-gliedri-
gen Ring mit maximal zwei Stickstoffatomen, einen Benzolring oder einen 5-gliedrigen Ring mit

§5 einem Schwefelatom verschmolzen ist,
oder (ii) eine substituierts, heterozyklische Gruppe, ausgewihlt aus 5-Chior-2-pyridyl, 3-Methoxy-
2-pyridyl, 5-Methyl-2-benzothiazolyl, 5-Methyl-4-phenyl-2-thiazolyl, 3-Phenyl-5-isooxazolyl, 4-(4-
Chlorphenyl)-5-methyl-2-oxazolyl, 3-Phenyl-1,2,4-thiadiazol-5-yl, 5-Methyl-1,3,4-thiadiazol-2-yl, 5-
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‘-al kyle en C o- o0 ou un groupe phenyle. 35 6. Conpos6conforne a |la
revendi'cation 1, dans |loquel R reprg n_atome d' :
groupe ndthyle.- 7. Conpose conforneEéLS{%ggFg?/Eﬁdi cationnmmﬁmlm_ﬂnms
repr6sente un groupe (alcoxy en CG1 o)- 40 carbonyl e.” 8. Corfpose *
conforne & |a reveagihnbbBimdyl, SM3yAREHA, 4 B-DifiyREGRMF odsP - MeiAREndiSholinyl,
formule - CQ\IR,MA?Z% Rhe@fges&a,omd RE SusimBiBr TnditCadn es}ﬁ_cub‘g{ih CHHRERHSGN Morpholin,
revendi cat i on piperid® ThiSmorSHORRPASHbpRENHIND PiPidif, Pydrolldfy TikEeigin bid? Rzepin bikiRs | equel
R represent e watin Xt eNTHOH)Y 6dep 9EMeistek K20 0B £FENING KIN: @ AUGISr Oastf 6deréings
- G- | H4- ( GH2) nodonéaltisghanfkhibarbroSHles Havor) dasauntfas) ou 1 et R represente un
groupe al kyl e ef1) &s-Udterwben dtenysenisiuagdet eligameigen|Farmeb{ihendi cat i on 1, dons
| equel |le cycle A est un cycle benzenique qui paut 50 porter 1 ou 2
substituants, identiques ou differents, choisjs parm |es atones
d' hal ogene, |es groupes alkyle en C -ho et IBbs groupes alcoxy en C1 -6, R-
represent’'® un atone d' hydrogeng ](g Ga e vl kyl e en O6 -l0 ou un groupe
phenyl e, B reprdsente un grou coxy en EG(=g)pjcarb 3 | e ou un groupe de
formule -CONRF R2 oOORI et R2 es -signiflications indi quées dans |a
revendi cation 1, et k et k' valeft chacun 0CHs60%1. Conpose conforne & I a
revendi cq;tion 1, qui est le l
6- cycl ohexyl - N- (4- di et hoxyphosphoryl n6t hyl pﬁenyl )- 3,4-di hydro-1
H 2- benzot hi opyr ane- 4- one-1 - car boxam de. 105 EP 0 376 197 B1311111
| 1110121 11 12040 0ie 8, SRRk & [ SAREGEAARR-O8, fs-ArkikjioxfeaiboryRruppe oder
6. 7- aF Bt hyl - N- biffs dhﬁﬁm)ﬁmﬁ-@bﬂﬁbﬁzﬁﬂaﬂzﬁﬁﬁuﬂd WiYil ARspich 1 definiert sind; Y eine
H- 2- benzg§ hi 0Py HFAXPGHEIRE vder oif MBIBEKEASH KE die hiderdnSTRBIOWS ANGUeMortRint 2
revendi cation 1, @Quér &ifbBalk Qavon einer Zyklisierungsreaktion und falls notwendig weiters einer Oxidation
6. 7- di met hyl - N- (néfodérctiyamiyyd) wWobdd i Hydahish Worp Amitliskuhg gblolgt wird3 oder Cienkgtiralysd von
H 2- benzot hi opyAaidierudg odte Oxiidaticragidtalgt awirl,Odém eibd .scliviefathaltfe, bitergiykiiskhe tVieinduhg Luar
conpose het ~r ocygligbmainee Ferowf(lah, de fornmul o gen6rale (I) definie dans |la
revendicaion 1, ou d un sel d un tel conpose, qui conporte 1) le fait de
sounettre un conpoese de fornulo generale-(11) 10 (CH 75
(f)SS(- Ok
o/

B
(CH:)
% . (/A\’r ll—-QS( =)k’
X _/

N

)

“ R (Ia)
0
35 .
worin jedes Symbol wie zuvor definiert ist, oder ein Salz davon herzustellen, oder anderssits
(2) eine Verbindung der zuvor definierten aligemeinen Formel (la) oder ein Salz davon zu reduzieren,
um eine schwefelhaltige, heterozyklische Verbindung der allgemeinen Formel (ib),
40
B
PCD
A [ SC=0)k’
% NS
¢ \ (1b)
OH
s0 worin jedes Symbol wie zuvor definiert ist, oder ein Salz davon herzustelien.

2. Verfahren nach Anspruch 1, worin Ring A ein gegebenenfalls mit 1 oder 2 gleichen oder verschiedenen
Substituenten, ausgewahit aus einer Halogen-, einer Cy-10-Alkyl- und einer C; -¢-Alkoxygruppe, substi-
tuierter Benzolring ist. '

55

3. Vertahren nach Anspruch 1, worin Ring A ein gegebenenfalls mit 1 oder 2 gleichen oder verschiedenen

Ci-10-Alkylgruppen substituisrter Benzolring ist.
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CH COY R 20 dans laquelle B represente un groupe (aI coxy en C

-1 ¢) carbonyle, (aryloxy en C6-14)carho (aral coxy m H

9) c?ar bonyl e, ou un groupe de forrm% %@7%322 0O Rl et ﬁm I I“I“"I|||““|
significations indiquees dans | a revendication 1, Y represente 'un"atdne*

d' hal ogene 40Werbhrél rﬁbfpﬂlsbrﬁéﬁr P%Ur*nehmgeﬂ oif Eeﬁe@ﬂétﬁaﬁ§ mﬁ XHQQ'.I:; e7$Z\fi\‘I'3£|kyllg'lz"u'?ape ° subsitu-

si gni ficati onerer Béhizeltyas. dans | a revendication .

tel conpose & une reaction de cyclisation, puis, SI necessal re & une
oxydati on &1 t\edahrenenably diisphugts €, woklin @ d‘ryWassbmsﬁtow leivib €, -Go-AIRAgraibb @adri B PhétyI- UNE
hydr ol ys® suigrepge #t. une ami dation et d'une oxydation, de facon & obtenir un
conpos6 heterocyclique soufr6 de fornmulo generale (ia) 30

B (la) 35a6. Verfahren nach Anspruch 1, worin R ein Wasserstoffatom oder eine Methylgruppe ist. f dans
| aquel | e cha ue synbole a la signification indiquee dans |a revendication
1, ou bien? C\(ﬂ' gheaneyaeh Angpruch 1, worin B)eine C: £1gjAtkoxyearhopylarinpe isin conpose de fornul e
generalé“(la) definie ci-dessus, ou un sel d un tel conpos6, pour obtenir

un conpose® Anspwgi @B’“%UWW' Beine Gruppe der Jamet 'QPE'R(FFZU?" wabei Ry und Rz wie in

| rt sind S(Ok " 50
g))%HE YK ( b) Héﬁ\ré aquell '“S“E wn%owg 231 | s|%@%| cat on '%?'%ﬁ&e.cﬂ%f‘s
I t gf@%@
pﬁa; %ggﬂlfgugﬁ ngze etre él'r:% CE)yde ans "‘qurur’zgf't'setnent de

1 oSt 60POr Q@ Brerthhirtin nQ&%ﬁ’ﬁEh UG iInHHRE did Sogetiohdntd ‘?1 b Enc*en%ﬁ %Q,Qé?‘fegén%n
d' un (COMPOSe FuEHtuBRISH adsodwlink S4BINEH HadherC dinde €Uy o0kl a 10 ald
accep\t'/abl e enuigHenBEmEIHRY isttR dihnWHé&é@ﬁﬁoﬁ\ @iHe @p—dihlw% 38& gpqu B elne
phar macize. 1@&-10-AlkbkycérbonyiBruddd fodbrleine Gruppe der Formel -CONR:R, ist, WolBEHE Ukl BAWeQRS
pour |' Etat ocwsdnichd idafinertsiniuamsowoht® alk.audRiogibiéd si@. product i on d' un conpose
h6t er ocycl i que soufre de formule (1): ‘5 :3, (CH2, "
11. Verfahren nach Anspruch 1, worin die Verbindung der Formel (1) 6-Zyklohexyl-N-(4-diethoxyphosphoryl-
methyiphenyl)-3,4-dihydro-1H-2-benzothiopyran-4-on-1-carboxamid ist.
25
12. Verfahren nach Anspruch 1, worin die Verbindung der Formel (l) 8,7-Dimethyl-N-(4-diethoxyphospho-
rylphenyl)-3,4-dihydro-1H-2-benzothiopyran-4-on-1-carboxamid ist.

. 13. Verfahren nach Anspruch 1, worin die Verbindung der Formel (1) 8,7-Dimethyl-N-(4-diethoxyphosphory!-
o 30 methylpheny!)-3,4-dihydro-1H-2-benzothiopyran-4-on-1-carboxamid ist.

14. Verfahren zur Herstellung eines pharmazeutischen Priparats zum FEinsatz bei der Behandlung von
Osteoporose, das eine wirksame, anti-osteoporotische Menge einer Verbindung oder eines pharmazeu-
tisch annehmbaren Salzes nach Anspruch 1 und einen pharmazeutisch annehmbaren Triger oder

35 Verdiinner umfaBt.

15. Schwefelhaltige, heterozyklische Verbindung der Formel (i), .

40
A A e

A 0k *
< =0
R (1)

worin Ring A-ein Benzolring ist, der gegebenenfalls mit 1 bis 4 gleichen oder verschiedenen

50 Substituenten substituiert ist, ausgewihlt aus

(1) einer Halogen-,

(2) einer Nitro-,

(3) einer geradkettigen oder verzweigten Ci-10-Alkyl- oder Cs—7-Zykloalkylgruppe, die gegebenen-

falls mit 1 bis 3 gleichen oder verschiedenen Substituenten, ausgewihit aus einer Halogen-,
§5 Hydroxyl-, Ci-s-Alkoxy-, der Mono- oder Di(C1-¢-alkoxy)phosphoryl- und Phosphonogruppe, substi-

tuiert sind,

(4) (i) einer Hydroxyl- oder (ii) einer geradkettigen oder verzweigten Ci—10-Alkoxy=-, Cs-g-Zykloal-

koxy-, Cz2-10-Alkenyloxy-, Cs—-1s-Aralkoxy-, C2-10-Alkanoyloxy- oder Cs-14-Aryloxygruppe, die ge-
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o

(1) | -, - ' SCO O k' 10 R dans laquelle le cycle A

est un cycle benzem que qui pout po 4 substit ﬂ L
ou 15 differents, choisis parm Eﬁ%r:??g?séﬁnes d' hal oamum“‘“m m! m
nitro, c) les groupes alkyle on C-,0 lin6aires ou ramfles Su ¢ycloal kyl e
en C3-7, portanigendkéidis/@it b BidBHieicHsn ohe@e&cﬁé&ﬁdnlﬁuhﬁﬂbr&en, hudGunkihIEKue 8iné? Halogen-,
diffdrents, choi IHgdirSxyP.20: Dd-AlkoRy uid @sTRBnd obied IDRCREHalkedy)phossholyighip e subRifiuiert sind,

hydr oxyl e, al coxsy @pmhiel, odes (i) BiaétQferadkettigyn oder Gorzweigiehh Os-pilkyithie, Coi-EZatiaikyithioen
C, -6)-phosphoryra 9-etalkwnmspdlwmm-dycan@ilyuhiogrugpeodp@edwpdmfxlyslmit b bis(32Yleithes oder
groupes ad coxy oersdbiedgnen |Sulstitmentans awsgewdhitriaps elver Halegewya Hedsouyl by ~CAkgy- und der
al cenyl oxy en CMotdodenPifth keydloxyyphespha@ggragpe, %'b%'&wdﬁné-x en 02-10 ou_aryl oxy
an C6- 14, port ai® eberchminpsupesaydia igegrbenpniglisanit {, bist2 Q'MPR Sder yesehiedor ?ﬂe%“bﬁlﬂ’e"te“'
di fferents, choiausoawabhays einoe G -aq-Biohs Catrarikegyit fe-15An- und C7-sa-Arp gégﬁf’ fr, der
hydr oxy! Sg al coﬁg:%ﬁe@ﬂ"@ebeﬁ?ﬂﬁ'ﬁ Rt SR “6'H9°¢ % 'FPG%pH‘UrW"@ ager ‘Pb‘I‘@&?@W’on
C -6) ph phoryl

phoryi
C-,0 lin~ alres s'é:}Y og:’ ? %g‘f r‘[qu:m n uﬁ es al ts}a@wm
ou al canoyl t hi o n ?‘zs' ’I‘Q'ﬂfé rfeA"f°x’6é’ dl f'uant S,
i denti ques ou d| f:ggr 1 hon% 5 R R R LS atorres d' hal ogbne et | es
groupes m/dr Oxyl egebenenfall Tnit bls MXVer&ﬂecﬁnen Substituenten,
- 6) phosphoryl e s r@1-s- ky,_ fidioge Oﬁ

(

|¥ rﬁ7C1 AlkofygEliphY, Bdstididr &Y,
portant 6ventuelds§ rgﬁlglt Gt Qraly1Griipa! il Ugtgbtsonentatke it €I LRSS 3 QfibicHierl o BUaksBhiedenen
choisis parm | %%bﬁfua{me%us’gladféh G Ibinbrl CLQ-AlGH,CRINGeR, Gdr&dt 1iad GiLyAIRoxRfuppe,
Cs- 146t ar al Ky lsgosttiedtiét, 1S, | esquel s substituants peuvent eux-nmanes etre
substitues par des (12f eieeS- cdehabidgiijen, admatisthert beatergtyilisghes Gaippomnil 1enfs 4Stickaoft-,
nono( al coxy en Gauersifip btdabroSchivetolatahhepadie gogebanantdlls mits) bip B @lejshenr ogbrevessthiedenen
phosphono, 35  Substitugrjten, @ssggwihitizas einety ICe-seAtkykei Halegen-p biydramyt: und ehtaiblkdxegnene,
de 1 & 3 subst i tsuztitiertist denti ques ou differents, choisis parm |es atones
d' hal ogbne et Waig RyfoeipWessesstdfiatony oder (nmemmcy-mm Gg-1etAlkenyl-n@,-14hyrylt edor Cr—1s-

groupes rnoal Aralkignpos ishclie) Degekanentalia mitosinep o S4sh dgigen;] gromatiseher, figigrozyklischen

phosphono, j) ﬁ’é@"gf"buﬁ‘#w Sticestett- %B?'ﬁ@?ﬁt““@’%ﬁtsﬂgggém‘ﬁ’ﬂ "‘B@g‘l‘%@dgxyph°s""°’y"

3 UEST it gant s mg@w@&&gé‘g?? SH'PSF"P'@'F @Fggrs choi si rsy isagorst. Gy Ig)ﬁcﬁonggm
a \Q.g ne et ) ra

d es groupes ar®f K g h@‘r’mﬁ%@g 6%‘6??[’?5 f"é%%?d?we&sebefeugeg ?(‘)

“substitudfits, i r?t"

| f f
et les groupes XLh%n oéel i g'i‘eny't %H 2% og%;ég%%aldy elFr,llgratH8 Erﬂ-e PngEX%F}ne

groupes het er ocy él e -sqj‘k ' RIQﬁsu el rn
atones d'azoto, substituie é@ﬁe Rralis Ot éﬁ;-Aﬁlﬂfsh&%-eﬁéhm% £ mnt
de 1 a 3 gubsti tdr@f‘bﬁs-l\lkagégrﬂoﬂﬁ-eﬁnu?bin ohd-TdabH Malkoxyphosphorylgruppe, (ix) Phosphonogrup-
pe und (x) einer gegebenentalls substituierten, 5- oder 6-ghedngen. aromatlschen heterozyklischen
Gruppe, substituiert ist;
oder (3)
(i) eine 5- bis 7-gliedrige, heterozyklische Gruppe mit 1 Schwefel-, Stickstoff- oder Sauerstoff-
40 atom, eine 5- oder 6-gliedrige, heterozyklische Gruppe mit 2 bis 4 Stickstoffatomen oder eine 5-
oder 6-gliedrige, heterozyklische Gruppe mit 1 bis 2 Stickstoffatomen und einem Schwefel- oder
Sauerstoffatom, wobei jede dieser heterozyklischen Gruppen gegebenenfalis mit einem 6-gliedri-
gen Ring mit maximal zwei Stickstoffatomen, einem Benzolring oder einem 5-gliedrigen Ring mit
1 Schwefelatom verschmolzen ist,
45 oder (i) eine substituierte, heterozyklische Gruppe, ausgewihit aus 5-Chlor-2-pyridyl, 3-Methoxy-
2-pyridyl, 5-Methyl-2-benzothiazolyl, 5-Msthyl-4-phenyl-2-thiazolyl, 3-Phenyl-5-isooxazolyl, 4-{4-
Chilorphenyl)-5-methyl-2-oxazolyl, 3-Phenyl-1,2,4-thiadiazol-5-yl, 5-Methyl-1,3,4-thiadiazol-2-yl, 5-
Acetylamino-2-pyrimidyl, 3-Methyl-2-thienyl, 4,5-Dimethyl-2-furanyl oder 4-Methyl-2-morpholinyl,
oder wobel andererseits Ry und Rz zusammen mit dem benachbarten Stickstoffatom Morpholin,
50 Piperidin, Thiomorpholin, Homopiperidin, Piperidin, Pyrrolidin, Thiazolidin oder Azepin bilden;
worin X = -CH(OH)- oder -CO- ist; k = 0 oder 1 ist; und k' = 0, 1 oder 2 ist; oder ein pharmazeutisch
annehmbares Salz davon.

a=2
32“?30
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‘choisis-parm |es atones d' hal ogbne et |es groupes hydroxyle—altkyte—en—GC

-s et dlcoxy en C, -6; R represent one d' hydro ene ou
-groupe alkyle en C -1o, alcenyle e%é%} Ig&%‘ﬁyle en C6- ﬂ ﬁ““

C7-19, qui pout 8tre substitu6 par un groupe hdt erocycI|

‘chai nons onN@idatiets de 1 a 4 atones d' azote, d' oxygene- et/ ol de soufre, un

atome d' hatevgriaations poif R [ERtHEDbNtractarits 8divamts/:ATPBE) IOA] BE, FROGB, UT) LY LY INLESE
phosphono; B reprdsente un groupe carboxyle, (alcoxy en C, -i O carbonyle,
(aryl oxy em Coropoiélhériasdydingd seufcidedormbie i) :oxy on C7-1 9) carbonyl e, ou un
groupe de fornmule -CONRL R2 dans laquelle RI et R2 repr~sen- tent chacun a)
un atone d' hydrogbne, 55 b) un groupe al kyle en Cl-10, alcenyle en
C2-io, aryle on C6-14 ou aral kyle en C7-1s, @_g) n’t’ 6ventuel l emrent de 1 a 3
substituants, identiques ou diff6rentg ‘ paxm (1) les atones

d' hal ogene, (2) |e groupe roxyl e, es groupg{:@)k:’oxy en C-s, (4) le
groupe ¥mino, portant dventuel | emrent Mst i tua alkyle en C, -s, (5) le
groupe am no portant un substituant ac =107 EP O 376 197 B1
i3 111 *C L M S* groupe carbanyle, portanR eventuel |l ement un
substituant alkyle en G -6, (7) |les groupes (alcoxy en Cl -s)carbonyle, (8)
| es _groypes B i@&fwﬂa@m?& by Bl GHDUNBRRIIR M Pounliflioe! fonfloBl 8P
phosphono, upes heteroc s aromati ques a 5 ou

chat hons, port an@)ﬁegah@dgg&- ment des substltuants ou s c) (1) un -
grougg hdtdro%wdr%snﬁemortant de 5 a 7 chainons parm |esquels un atome
de sotfre, d' ag®s@raapeschikps B8 €NG, lindbired o0 vuamich 6l cyclRaNl dn(tie,, pOrESvérilienTonOU 6
chai nons par midel €5 §satistiuahts, Qerfiqubs ah Aitferents] chcisl fArmiGes dttneg HhalPgRne et les groupes

h6t 6r ocycl i quehydoxgis ricaytenC: cd) ndnaiicuig em € 3 jphosphorydss difdosy dn Oids)phedpborys et

d' azote et un phbsphenod' oxygane ou de soufre, chacun de ces groupes

het drocycl i qued (P dugraupe hedroxyle e |(2) dasermupdtatcexycm il e dinbaipasan ramifiés) cytlealaxyGen
chai hons conpdftanicényiexnen -, graltuicxg el Os—1s, alcanoyiog 20 Ce-10 eiandoy loe Chen retdntjue

“ou un c¥cl e a entyeharashde t & Jsubstituznts, identiqres ou difigrens, glfolsis, Pati lesyatomps d'higlogreoupss

7

‘W
on c oy - o. nt ven ituants,
P 13, A éﬁoﬁy %s Fﬂé& i‘% f E?r "%2) R o o o
3- met hyl - 2- th' sum °§ lln'rla Lst.% ?255% gh 3&.& 15

h~t er ocycl i queetéelﬁlﬂs‘{“PQsdBdfe’W@r a!?oxapafr ﬁ1-6-'E‘§‘°©'PQ?f¥|ﬁ'é§'-5)PE‘ﬁP'!9FYd?-°Zﬂ XY @ -6)
3- met hoxy- 2- pBg'V -benzot hji azoly
5- eyl - 4- oh ﬂ 9'i° o5 - B I‘V" e iy:hor zia"('fl‘ES- cycloalkylthio en

ou encore R1 ar

-w. en Gs =13,
forment un gr OédQs?-tuHRé IB rlt%Qx-mé uéé‘{?ar ﬁhﬁbger%oé{w rdr pby-
pyrroligino, tidodzed ¢,di, %n&élcoﬁyz Qphosphoryle, dl(alcoxy en G1 -s)-phosphoryle et phosphono,
g) les groupes acyle en Ci-is, portant éventucllement de 1 & 3 substituants, identiques ou
différents, choisis parmi les atomes d'halogéne et les groupes hydroxyle, alcoxy en Ci—¢ et amino,
h) les groupes monoalcoxyphosphoryle ou dialcoxyphosphoryle,
i) le groupe phosphono,
40 i) les groupes aryle, portant éventuellement de 1 A 3 substituants, identiques ou différents, choisis
parmi les atomes d'halogéne et les groupes hydroxyle, alkyle en Ci—¢ et alcoxy en Ci—,
k) les groupes aralkkyle en Cy-19, portant éventuellement de 1 & 3 substituants, identiques ou
différents, choisis parmi les atomes d'halogéne et les groupes hydroxyle, alkyle en Ci—¢ et alcoxy
en Ci-g, ot
45 I) les groupes hétérocycliques arornatiques & 5 ou 6 chainons, comportant de 1 3 4 atomes d'azote,
d'oxygéne et/ou de soufre, portant éventuellement de 1 & 3 subsfituants, identiques ou différents,
choisis parmi les atomes d’halogéne et les groupes hydroxyle, alkyle en Ci— et alcoxy en Ci—; ;
R représente (1) un atome d'hydrogéne ou (2) un groupe alkyle en Ci-10, alcényle en C2-10, aryle en
Ce-14 ou aralkyle en Cy-13, qui peut étre substitué par un groupe hétérocyclique & 5 ou 6 chainons
80 comportant de 1 2 4 atomes d'azote, d'oxygéns etlou de soufre, un atome d'halogéne, un groupe
dialcoxyphosphoryle ou un groupe phosphono ;
B représente un groupe carboxyle, (alcoxy en Ci-io)carbonyls, (aryloxy en Cs-14)carbonyle ou
aralkyloxy en Cy-q3)carbonyle, ou un groupe de formule -CONR{R2 dans laquelle Ry et Rz représen-
tent chacun
65 a) un atome d'hydrogéne,
b} un groupe alkyle en Ci-10, alcényle en Cz-10, aryle en Cs—14 oOu aralkyle en Cy—1s, portant
éventuellement de 1 & 3 substituants, identiques ou différents, choisis parmi (1) les atomes
d'halogéne, (2) le groupe hydroxyle, (3) les groupes alcoxy en Ci-s, (4) le groupe amino, portant

nt,
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|

X repr6sente un chainon -CH(OH) - ou - kkvaut Oou 1; et k'

gﬁgﬁ mgm é, O:Jetzji; t Zgr oc6d6 cglrjrpglr 'ltjgmtS 'Sglsggfé? B1 ggrrgga(ramt ﬂﬁ“i‘”ﬂ“ﬂlﬁlﬂ"““ﬂ
formul e generale (I1) 25

(d2) \ (1) éventusllement un substituant alkyle en C; -5,%{) 1e@r$%pe aniifo portant un substituant acyle, (6) le

2 dans | aquel | e Goupe RRbAHR) béttahtEvahiuBreRdnt(uR|sGdithant Binfielen’ QLS ) RRQWuSos (alcoxy en
(aryl oxy en C6- 1d)cpirbunpy, @) RS groape! mensdcoRybhbspharyle Bl Cliblidapbdsshory®ll (9) e GroBpsPS
de fornul e - CONRihobshorbetR10) @ grédpes mEtslotyliqubgitbrhatigavis I3 6u 63éhainons, portant VeRUENBS

pl us haut § Y r epmeis destsabdiitvarad, owrs d' hal ogbne ou un groups hydroxyle, et les
autres synbol es 9rt) ungpups lftirdcycliquei comporiantaie (LA € shafilonsspalmai udsquetsLunLatoneale solifre)n
tel conpose & unédazotezydionrgeaseurcyroups bétérocyaliqup cimportant 5 net ehadnansy mymidesquets de 2 2
oxydation et/ou #Aed wasleun gryps hegdrocysliquaccompprisnics oft §ichatnonsi rdemi ilesquelsdipuine
hydr ol yse sui vi e2temes a%qwmameeqowéuheuo%ywm hecuny e foesy@rAURSS bftSreschauen
conpose h# er ocy?ﬂ“ ﬁhé""@%ﬂ?’?@‘ $opfansf de é'héYc!fI %8 chalonsy epmpotiany au pluss2 atomes

| R 50 » un el 195? %“"d? @P%{"al‘famgw AP PR 08
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EP 0 376 197 F’l E\Lb ncore Ry et R, consldéré conj t Un groupe
S * (C(H)k-1 ( holino, thlomorpholmo pipéridino, h?mopl Rino, c}hlazol dino o PI

dans | aquel | e gheiiens ¥ drShéh @H&)ﬁ Ication | nd| qude plus hau ou un
sel d"un tel CcQRRPE6u12et Proc~d6 conforrre a la revendication 1, dans |equel

l e cycl e & est kuaut@ythe2 penz6bni que qui peut porter 1 ou 2 substituants,
i denti ques ou di fet fos 88l Bun talltorhposs asbaptibleslen phavhavies d' hal ogbne, |es groupes
al kyl e

2. Composé conforme & la revendication 1, dans lequel le cycle A est un cycle benzénique qui peut
porter 1 ou 2 substituants, identiques ou différents, choisis parmi les atomes d'halogéne, les groupes
25 alkyle en C1~10 ot les groupes alcoxy en Cy—.

3. Composé conforme & la revendication 1, dans lequel le cycle A est un cycle benzénique qui peut
\_/ porter, comme substituants, 1 ou 2 groupes alkyle en Ci -1 identiques ou différents.

30 4. Composé conforme & la revendication 1, dans lequel le cycle A est un cycle benzénique qui peut
porter, comme substituant, un groupe cycloalkyle en Cz—7.

8. Composé conforme 2 la revendication 1, dans lequel R représente un atome d'hydrogéne, un groupe
alkyle en Cy~10 ou un groupe phényle. :
35
6. Composé conforme 2 la revendication 1, dans lequel R représente un atome d'hydrogéne ou un groupe
méthyle. .

7. Composé conforme & la revendication 1, dans lequel B représente un groupe (alcoxy en Ci-1o)
40 carbonyle.

8. Composé conforme 2 la revendication 1, dans lequel B représente un groupe de formule -CONR; Rz ol
R: et Rz ont les significations indiquées dans la revendication 1.

45 9. Composé conforme 2 la revendication 8, dans lequel R; représente un atome d'hydrogéne et R:

représente un groupe de formule -CsHi (CH2),P(OXOR"). dans laquelle n vaut 0 ou 1 et R' représente
un groupe alkyle en C;~s.

10. Composé conforme 2 la revendication 1, dans lequel le cycle A est un cycle benzénique qui peut
50 porter 1 ou 2 substituants, identiques ou différents, choisis parmi les atomes d'halogéne, les groupes
alkyle en Cy-10 ot les groupes alcoxy en Ci-¢, R représente un atome d'hydrog&ne, un groupe alkyle
en Ci-10 ou un groupe phényle, B représente un groupe (alcoxy en Ci~1o)carbonyle ou un groupe de
formule -CONR;1R2 ol R; et Ry ont les significations indiquées dans la revendication 1, et k et k' valent
chacun 0.
65
11. Composé conforme & la revendication 1, qui est le 6-cyclohexyl-N-(4-diéthoxyphosphorylméthylphényl)-
3,4-dihydro-1H-2-benzothiopyrane-4-one-1-carboxamide.
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1 -

‘en 'C,-1o et les groupes alcoxy en d-B. 15 3. Proc~d6 confor m H“‘
revendi cation 1, dans |l equel le cy n cycle ben nﬁ Bl ﬂuﬂj
porter, comre substituants, 1 ou Eg?osl?ggéigll'lkyl e en C

différents. 4. ProcWiX conf orme a |la revendication 1, dans quuel | e cycl e
A est un cyzl|Gempesd zdiormech I Wbveiiidation P lgticdst lemdmémymmmmsdpwﬁménynm
groupe cycl oakhygrb-¢H-2berZ8thidpyrdne-4oieoteattoxabidef or e a | a revendi cation 1, dans
| equel R repr~sente un atone d' hydrogbne, un groupe alkyle en C, -,0 ou un
groupe phed/|Gempgss corfmpa decrevbddication’ b nuiestde 8, 2diméttnd-Nelé-didthoxpphodphorgliéthylpiéaynel R
repr~serft e urd4slinydre-1b:2tbperobighnedonerhcaposamide. n6t hyl e. 7. Proc6d6 conforne a
| a revendi catl on 1 dans quuel B reprdsente un groupe (alcoxy en C, -,0)-

car bonyl e. &Pﬁ@sé htgrogyslinup @ouiréy defrmule gdpdrale (Neddiive daps la
repr~sente ur'h'e Wd&gﬁ te'@?ié ‘?{? et F2 ont |es
si gni figations ?lff'é'g' 3H’§°ﬂ"‘3° SoNmiRaP8R M. 9. Proc~d4 conforne a la

revendi ¢ati on 8, dans loquel R repr~sente un atone d' hydrogbne et R2 35
repr6sente un groupe de forrmul e - CO6H4( CHZ)nP(O)(C]?g)Z dans laquelle n
vaut O ou 1 et R repr6sento un groupe al kyI EcEM: - 10 Proc~d4 conforne
a la revendication 1, dans |equel |le cyg esT un\¢ e benzdm que qui

)

pout porger 1 ou 2 substitue( , 1dent $ ou di ffeg choi sis parm
| es atones d' hal ogbne. |es groupes al ke 2 en &g’g et | es groupes
al coxy en G -_,, Rrepresente un atone d ydrogbne upe al kyl e en

Cl-10 ou un groupe phényle, B represente un groupe (gll coxy on Cs-1
.o)car\b/onyl e ou un groupe de fornule - CONR, RZ oORI et R2 ont les
signifieations indiquees dans |a revendication 1, et k et k' val ent chacun
0. 45 11. Pr od®e&qeade Bbreprésesie|un grogpecialdoxy &b iCo+o)darbooyR, (azylaxp Bp Gs-a+)caimdnfle burul a
(1) est |e 6-clpeiconen -cgronyld, outuh gsoy ool yEONE: Ra/ddih G Bd 9nt B igaifichatiods 0- 1
H 2- benzot hi opfigydes dang jegevendicatianjo¥ te unzaton@diheldgdBe ewwnfgeupe hydrdxyle, et les
revendi cati on autr%mbelesc %%{“‘"BE“"F%PW%S deps la eyendications1,7- di n6t hyl - N- (4-

di dt hoxﬁahosph@’r Aiw gﬁaglque cycl:sat:on, puis, si nécessaire, 3 une oxydation etiou

H 2- benzot hi op ﬁyd g B‘B gou pnedwdrplysecsyiviestype amidption et
revendi cati on c?f‘yqa °" HpfeRa e “"f‘ﬁ'r"ﬁ'ﬂ?‘ﬁ ? '°‘§§'9“‘1 Ruie dp Tormulp g¢ngralenda) 4.
d|6th9xyphosphorylnethylph6ny|) 3, 4- dlhydro
sH- 2- bengpt hi opyr ane- 4- one-| - car boxami de 14. Procd@ de production d' une

pr ~par at1on pharnmaceuti que destinde a e ()tbib;l)&y-d -dans le traitenent 55
de |' ost6oporose, qui contient une qu | effic ontre | ' ost dopor ose,
d' un conposa conforne a | a refahdi cati 1‘ ou d'un/js P ‘un tel conposeé,
accept abl e en pharnmaci e, et un vehi cuI @nt acceptabl e en

phar macie.

dans laquelle chaque symbole a la signification indiquée dans la revendication 1,
ou bien, autrement,

40 2) le fait de réduire un composé de formule générale (la), définie ci-dessus, ou un sel d'un tel
composé, pour obtenir un composé hétérocyclique soufré de formule générale (Ib)

3
o N\ A~
@ (A I S(=0)k*
'" \
s | | o R

dans laquelle chaque symbole a la signification indiquée dans 1a revendication 1,
ou un sel d'un tel composé.

56 15. Préparation pharmaceutique destinée & 8tre employée dans le traitement de I'ostéoporose, qui contient

une quantité, efficace contre I'ostéoporose, d'un composé conforme 2 la revendication 1 ou d'un sel
d'un tel composé, acceptable en pharmacie, et un véhicule ou un diluant acceptable en pharmacie.

106



109 EP 0 376 197 Bl | 111111111111111111 11D 11 1111 W
|' Etat contractant sulvant: GR
Proced6 de production d un conpose ﬁ@t%:?"(?c?amque soufre d “mm&“‘“lwn““\

(CH)K\ (1D Al Q(0)k' dans laquelle le cy

cycle benZ“rHeGéiﬁlcﬂians%uirdﬂﬁ%ﬂfacﬁiﬁtJuwént‘l ggubstituants, identiques dl 6
differents, choisis parm a) |les atones d' hal ogbne, b) | e groupo nitro, c)

| es groupes 1al kyptsas 8 production @'uh bohGRES BBroRYLIGR Ebits AS forkuIEyG| 0al kyl e en Ca-7,
portant eventuellenent de 1 & 3 substituants, identiques ou diff6rents,
choisis parm |es atones d' hal ogbne et |es groupes 20 hydr oxyl e,

al coxy en C, -s, nono(al coxy en G -s)phosphor Iq,(ﬁleucoxy en Cl

-s) - phosphoryl e et phosphono, d) (1) le yle ou (2) |les groupes
al coxy en Cl-10 lineaires ou mfies, alcoxy e C¢§§ al cenyl oxy en
C2-10, aral kyloxy on Cs-is, a canoyloxJ -io ou ﬁé y en Cs-14,
portant efentuellement de 1 & 3 substitu 1 ques ou dlfferents,
choisis parm |es atones d' hal ogbne 25 et t es groupes hydroxyl e,
al coxy en Cl -6. nono(al coxy on Cl -s)phosphoryle et di(alcoxy on Cl- s)

Fnoai T4 §ur l&*"e% “Bﬁﬁwlcrme"aé%%&%m PRRESY 1A biecie Haries o

al canoyl t Rio b's'g eventuel l enent de 1 a 3 substituants,

I denti ques ou d| Hér'ﬁtro.c 0| 'sis parm |es atones d' hal ogbne et Ies

gr OUpes hydr OXyl cFles 3110% ¥ikfi8len>®) —1o lindaires &Jfamﬁés M&éﬂtg% X, %npo%nt éventusllement

'-6) phosphoryl e e 13 § &l bStdavits Siflenfiques Su difidRdA YErf o gs&"ﬁ Bfe &t 1 GRupes

portant Gyent uelly@BHR! adoxPln ,-5U &totatcbsaanSm -é)ﬂﬁgﬂhb%e&(ae&y eJ)-%ﬁHsamoryle ot

choi sis parm | @fosghicabipes al kyle en G -10, aic~nyle en C2-j o aryle en

Cs-14 et aral kyldp(1p deolind Rydrdxfs 6LI@) Bs Groipds biEdkRBA 61 -REHMEARE o HINIfEE EpdloalRbry @n

substitues par des, atéppiey o' thab.cetipioxyain Goak, dBoyRkDeHIBRS 1 0duGRIoKy &1C:Cl+, portant

nmono( al coxy en @ventullepleaisieliar § substitainté,ddentiquys @ndif@rentsSohoisih parmhies ytbreesad'halogéne
phosphon@s 35 et les gigypeb bydrayvie sfsoy eadytse mem(bxy &, @ -Qgotthoryle evdiabug leh 6Bt
de 1 a 3 substi tPhegplosyle.j denti ques ou differents, choisis parni |es atones

d' hal ogene et | @ (iylecapuse tig o @Hﬂs@ml@ﬁs@&x'}hloew @ro-Ipéaires ourtamiiss, lgycldakiyithio en

groupes nonoal c&xypAakke Icé"aﬂ“ GFQEP!dtb'R f éventuelloment de 1 &3 substituants,
|dent|ques ou différents, choisis parmi Ies omes d'halog ne ot les groupes hydroxyle, alcoxy en

) 30 Ci1-¢, monofalcoxy en Ci-¢)phosphoryle et di(alcoxy en Cy-s)-phosphoryle,

f) le groupe amino, portant éventuellement 1 ou 2 substituants, identiques ou différents, choisis
parmi les groupes alkyle en-Ci-10, alcényle en Cz-10, aryle en Cs—14 et aralkyle en C7—13, lesquels
substituants peuvent eux-m8mes étre substitués par des atomes d'halogéne et par des groupes
alcoxy en C1-3, mono(alcoxy en Cs-5)phosphoryle, di(alcoxy en C-¢)-phosphoryle et phosphono,

35 g) les groupes acyle en Ci-1g, portant éventuellement de 1 & 3 substituants, identiques ou
différents, choisis parmi les atomes d’halogéne et les groupes hydroxyle, alcoxy en Cy-¢ et amino,
h) les groupes monoalcoxyphosphoryle ou dialcoxyphosphoryle,

i) le groupe phosphono,
J) les groupes aryle, portant éventusllement de 1 & 3 substituants, identiques ou différents, choisis

40 parmi les atomes d’halogéne et les groupes hydroxyle, alkyle en C1-s et alcoxy en Cq-g,

k) les groupes aralkyle en Cy-1s, portant éventuelloment de 1 3 3 substituants, identiques ou
différents, choisis parmi les atomes d'halogéne et les groupes hydroxyle, alkyle en Ci-¢ et alcoxy
en Cy—¢, ot

) les groupes hétérocycliques aromatiques & 5 ou 6 chainons, comportant de 1 2 4 atomes d'azote,

45 d'oxygéne et/ou de soufre, portant éventusliement de 1 & 3 substituants, identiques ou différents,
choisis parmi les atomes d'halogéne et les groupes hydroxyle, aliyle en Ci—s et alcoxy en Cj—¢ ;

R représente (1) un atome d'hydrog&ne ou (2) un groupe alkyle en Ci-10, alcényle en Cz-10, aryle en
Ce-14 ou aralkyle en C7-1s, qui peut étre substitué par un groupe hétérocyclique & 5 ou 6 chaihons
comportant de 1 A 4 atomes d'azote, d'oxygéne etiou de soufre, un atome d'halogéne, un groupe

50 dialcoxyphosphoryle ou un groupe phosphono ;

B représente un groupe carboxyle, (alcoxy en Ci-1o)carbonyls, (aryloxy en Cg-14)carbonyle ou
aralkyloxy en C7-1s)carbonyle, ou un groupe de formule -CONR; R, dans laquelle Ry et R> représen-
tent chacun

a) un atome d'hydrogéne,

65 b) un groupe alkyle en Ci-10, alcényle en Cz-10, aryle en Cs—14 ou aralkyle en Cr-13, portant
éventuellement de 1 2 3 substituants, identiques ou différents, choisis parmi (1) les atomes
d'halogéne, (2) le groupe hydroxyle, (3) les groupes alcoxy en Ci-¢, (4) le groupe amino, portant
éventuellement un substituant alkyle en Ci—¢, (5) le groupe amino portant un substituant acyle, (6) lo
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1) e groupe phosphono, J) |les groupes aryle. portant eventuellenent de 1 a
3 substituants, identiques ou different chaoi sis 40

at ones d' hal ogbne et | es groupes hFHrod?SZ I @7Bél kyle en Cl1 “||mm1|mlj|llwml
Cl-6, k) les groupes aralkyle en C7-is, portant event uel | eherft e
substituants, Qﬁ‘ﬂ%tdamunﬁﬁe ol SRR urpafastmamamc' es %so Jaa&%gbne
et |es groupes cmesia:ew b€ (8) Mskitbipes thohdaicxyBhossHofyié ol Q%EE oupe

groupes het er oghuspHoR) 86(10) 16 Réupsk IsHratySliqedd afomefiyéd ¥ §'Su seﬁm&r &u e 4
atones d' azot e mertdes substituaits, @y gbne el /ou de soufre, portant event ueI | enent

de 1 & 3 subst i) (eumt goupé Hétérbdydiigas campokint G5 @ 1Tt hainanh Parfhi Bsqléls Gi atbrR® deddaie S
d' hal ogbne et Hemtegruainxeginé yol goupd étéreajdligloccomportaiit 5-00 6Qthaifdne Parini (esfuéls dd2 a R
represente (1) 4atemas d'asstedoihyigraupe hétérocycliqdy compogant & pe 6 ahdinohepaemi I6quels 1ou 2

al cenyl e en C2apies dpaplecoteyn Bud d'dxygéneceualie pdulse,caradliy -de , ces graupgschétérdyatiques
substitue par B9V ét?p@elh@wérétseywarqéeveq B qyele § Gcdhalhons isompRraN @Y PRI R athees a

4 atomedd' az of’éz nS¥6le epnzénique emuwcls@lﬁqh@nonamrwwteu@tqm deghiie, ouun gr oupe
50 di al cox d’é‘ﬁﬁ’& é@"l%""ﬁ‘f? ?% éh W“Pﬁ 5"@ FoesRYFde. Sméthesyces o
car boxyl e, (aI i B é@ﬁﬁbﬁ?ﬁ%}?'ﬂe-oﬂr

0! thﬁglaﬂ%{ﬁ- le, 5-

’88 '2'
=0 Ie f
ol ot B éﬁ% i o il % ﬁ@ Eitn i e
nsid f

o & .9;°“B§r,ff" Mgt Ff el Y’{%éﬁ‘ﬁm wdnenqﬁ' e
differents, ghai §|°§1pgtrm (1) (s a(t;orres d haI ogene, (2) le groupe

hydr67(y| e, (.’[})va[,ﬁﬁgl;@upes al coxy en C-s, (4) |le groupo am no, portant

event uekd enent obH'uR B un il B6Mpod, K&Eﬁatﬁ’erbnghamﬁcle. foait pljo&dQEdeQﬁanf"m no portant
un substi t uant 1) Ge soufptiré 6n coiposs de FdPmih gérBraibQ¥ B NERNERN
i 1i I *C L M S* groupe carbanyle, portant event uel | enent un

substituant alkyle en C1 -6, (7) les groupes (alcoxy en Cl -s)carbonyle,

(8) | es groupes nonoal coxyphosphoryl e ou dlalcoxyphgpphoryle (9) le groupe

phosphoro, et (10) les groupes h6t ~r ocy i, tiques & 5 ou 6

chat nons, portant eventuell ment de i1t uant s\ ou_5 © (1) un

gr oupe h~terocyc|ique conpo nt de 5 thai hons FQQ Tesquels un at one

de soufre, d' azote ou d' oxygene, un groupe” het 6rocy Legg conportant 5 o0u 6
xChatnons parm |esquels de 2 & 4 atones d' azot e, ou.Un gr oupo

het eroc{cl i que conportant 5 ou 6 chatnons parm |es@uels 1 ou 2 atones

d' azote et un atone d' oxygbne ou de soufre, chacun de ces groupes

heterocycli que(§ans laquelle B’ représente un groupe (alcoxy en Ci-1e)carbonyle, (aryloxy en Cs-14)carbonyle ou
(aralcoxy en Cy-1s)carbonyle, ou un groupe de formule -CONR; Rz ol R; et R ont les significations
35 indiquées plus haut, Y représente un atome d'halogéne ou un groupe hydroxyle, et les autres
symboles ont les significations indiquées plus haut, '
ou un sel d'un tel composé & une réaction de cyclisation, puis, si nécessaire, & une oxydation et/ou
une . hydrolyse, une hydrolyse suivie d'une amidation, ou une hydrolyse suivie d'une amidation et
d'une oxydation, de fagon & obtenir un composé hétérocyclique soufré de formule générale (la)

40
3 ‘
‘/\ ACH: )k‘""\
) (Ia) \A‘/'l\’. ‘(*0)1{
__,_-
‘é R
50 dans laquelle chaque symbole a la signification indiquée plus haut, ou bien, autrement,

2) le fait de réduire un composé de formule générale (la), définie ci-dessus, ou un sel d'un tel
composé, pour obtenir un composé hétérocyclique soufré de formule générale (ib)

55
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‘pouvant .6ventuel l enent etre condens6 avec un cycle a 6 C—hﬂi—HﬁﬁS—-&Oﬁ”pﬁft—aﬁ't—
‘au plus*2 atones 10 d' azot e, 3y’cl e benzeni que ou

chatnons conportant un atome de souFPé’ 818EB1(2) un groubmm mwmmm
substitu6 choisi parm |es groupes 5-chloro-2-pyridyle

pyridyle, 5-methyl-2-benzothiazolyle, 5-nethyl-4-phenyl-2-thiazolyle,

3- phenyl - 5-i soxazol yl e, 4-(4- chl orophenyl)- rrB y)B- 2- oxazol yl e,

3-phenyl -1, 2, 4-t hi adi azol -5-yl e, 5- nﬁt : k'm'adl azol -2-yle, 5-

ac6tyl am no- 2-pyrimdyle, 3- nﬁtaﬁ I e, Mt;@ | -2-furanyl e et
4- mdt hyl -g2- nor phol i nyl e, 15 oU AN ' si deres

conj oi ntement avec |'atome d' azote adja t un groupe norpholino,
t hi onor phol i no, pi peridi no, honopi peri di no, 8Byrrol igdi no, thiazolidino ou

azepi no; X represente un chatnon - CH(CH) - CO; kvautO ou 1; et k' vaut
0, 1 ou 2; 20 QU d'un sel d'un tel conpos6, acceptable en pharnacie,
| edit proc6d6 céﬂpdmue!mhamye symbdiens laisiguficating indiquéer plus naut.courvp o6l 4'udl éel amposél e
g6n6rale(||) (CH (I

Frooéé conforme) ¥yl revgndication B(slapp-lpayel g eyglel A est wucyclp bpyzéniqua qul Pyt porter
gr oupe (aI caxf ‘?é’r? i‘,’Ps"“T“ 69&?“15'8?1 différenisy ghoisgiz\parani lasatomes d'ialogeeny Jo§ |groyees alkyle
(ar al coxy en L) ?%QS Ppgaico "Lfﬁ ‘groups do forrrul e -CO\IRl R2 00 Ri 01 R2
ant | os |f|; on 0

Ts quéd? ? lh mqu%gul peut porter,
gl g{rj\l: ??ggtel oﬁs | n‘§| Ju—es uwﬁ%? E'L(’flee 1-ag o] slﬁe% eﬁ? fpos6 & une
r6acton dog CBH#%% i0ihe zP«H ha%endé o' T, %&ﬁ@dg&ﬁe cﬁa%%&iﬁﬂén%ﬁﬁé étﬁ‘Hedt'

hydrol ysg, UNngoft , Si4ridps dro 0 su

d' une am dation el d' une oxydatlon do fagon | abtenir un corrposG

h~t ~racycl i gursBas doffofivis & R Blehdicalionr; ldalsQedublan repRsdrtetinkatome difylifogare! @) groupe
50~~~~~~~~~~~ alkae sn CAcIal dngyrsupaghédayisynbal o a |l a signifi cat I on indi quée plus
haul , ou blon, autrenent, 2) le fait do rgduire un conpos4 do formule,
gén~ral e2{ | &) ,Prdll:édéi uohfemiéldmsr_umaﬁomu, dans [Bquel Rl repidsdn®l unGiMeatthidrogbael bu abdreups r
un conpos6 h~tméthgleycl i que saufr6 do farnmulo gén~ralo (Ib) .55 (mS %S111

N 7. Procédé conforme & la revendication 1, dans lequel B représente un groupe (alcoxy en Ci-10)-
' carbonyle.
30
8. Procédé conforme 2 la revendication 1, dans lequel B représente un groupe de formule -CONR; Rz ol
R et R2 ont les significations indiquées dans la revendication 1.

9. Procédé conforme & la revendication 8, dans lequel Ry représente un atome d'hydrogéne et Rz
35 représente un groupe de formule -C¢He(CH.),P(O)OR")2 dans laquelle n vaut 0 ou 1 et R' représente
un groupe alkyle en Ci—s. .

10. Procédé conforme 4 la revendication 1, dans lequel! le cycle A est un cycle benzénique qui peut porter
1 ou 2 substituants, identiques ou différents, choisis parmi les atomes d'halogdne, les groupes alkyle
40 en Ci-10 et les groupes alcoxy en Ci—s, R représente un atome dhydrogéne, un groupe alkyle en
Ci-10 ou un groupe phényle, B représente un. groupe (alcoxy en Gi—1o)carbonyle ou un groupe de
formule - CONR1R2 o0l R et Rz ont les significations indiquées dans la revendication 1, et k et k'
valent chacun 0.

45 11. Procédé conforme & la revendication 1, ol ls composé de formule (l) est le 6-cyclohexyl-N-(4-
diéthoxyphosphorylméthyiphényl)-3,4-dihydro-1H-2-benzothiopyrane-4-one-1-carboxamide.

12. Procédé conforme & la revendication 1, ol le composé de formule (l) est le 6,7-diméthyl-N-(4-
diéthoxyphosphorylphényl)-3,4-dihydro-1H-2-benzothiopyrane-4-one-1-carboxamide.

13. Procédé conforme 2 la revendication 1, ol le composé do formule {l) est le 6,7-diméthyl-N-(4-
diéthoxyphosphorylméthylphényl)-3,4-dihydro-1H-2-benzothiopyrane-4-one-1-carboxamide.

14. Procédé de production d'une préparation pharmaceutique destinée 4 &tre employée dans le traitement

55 de l'ostéoporose, qui contient une quantité, efficace contre I'ostéoporose, d'un composé conforme 2 la

revendication 1 ou d'un sel d'un tel composé, acceptable en pharmacie, et un véhicule ou un diluant
acceptable en pharmacie.
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d' hydrogbne, un groupe al kyl*¥ en C, - un groupé’ phtnyle. 25 6. Procede

d' hydrogene ou un groupe neth&le. K4, . .
revendi cation 1, dans |equel B reprdsente un groupe (alcoxy en G -io)-
carbonyl e. 30 8. Procede conforme a revendlcatlon

d | equel. B
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revendi Gati on  fyarkAB Sal ;amheb em&as(a loSey An 865 L )HBshupib, CciBaF OR quur-pmsuho@rat&
porter 1 ou 2 $its hg uants, | “dent | gques ou difftrents, choisis parm |es
atomes d' hal Ogem) lo lgREpeiyaisRAS o AEKMS GrodbRs alcoxy 8R O linédko€bu fafifiés) EyRIOPIESKy en
al coxy en G - G, Rdsadxd 96 0} -8, GRIKAGGTER Cl-bybasgidican G o @l atyloxy ehl G¢ i Spottint Ci
-10 ou un gr oupenfélienyitde 1B 3 sipstidass) tidentignesgsuadiffdents adhaisix pareilesGilomes )dthaloginay | e
ou un grupe det lbgroapbehydroigfidiRcodtan @0« Rborealcey anrt: -d)ehespborge ptfdi(@edxy em S -¢)-
I ndi quées dans phaaphosleendi cation 1, et k et k' valent chacun 0. 4s 11.
Procdd4 conf or me(ie|groupethisholi (Zhies arouaes alithjocenc@ rypdinéairescouf ramifigs: evclopliyitbigen | e
6- cyclghoxy! - NG aralkyithin g 9ph0§tpﬂ@ﬂ“9ﬂ“h'619h9#-ph@ﬁ?q"§ évgntunlinent,ép b2 P substituants,
H 2- benzot hi opjfeatigeespuiifitents. Q!'alﬁlbemﬂeaétomzszd'h%@eﬂé%@mw@rwmsﬂ% gcoxy en
revendi éati on P‘ "0’6"1°@'°E’@!r?ﬂ8$'é) ‘é‘*p'l“@f"?ﬁ}ldéa"(:f‘g onGre hpRoshonley)i gt N (4
di et hoxypho Sph r |g % 0, porfanyy WTH?“B nt 1 substituants, idéntiques ou di rents, oisis
_ : rol aly’leceé\ -10. aryle en C;—14 et aralkyle en C7—19, losquels
H 2- benzot hi op)Z? i8S gre r i
bstituants peuvent eux-mémes tués par des atomes d'halogéne et par des groupes
alcoxy en Ci—3, mono(alcoxy en Ci1—¢ )phosphoryle. di(alcoxy en C1—g)-phosphoryle et phosphono,

85 q) les groupes acyle en Ci-1s, portant éventuellement de 1 a 3 substituants, identiques ou
différents, choisis parmi les atomes d'halogéne et les groupes hydroxyle. alcoxy en Gy~ ot amino,
h) les groupes monoalcoxyphosphoryle ou dialcoxyphosphoryle,

i) le groupe phosphono,
i) les groupes aryle, portant éventuellement de 1 & 3 substituants, identiques ou différents, choisis

40 parmi les atomes d'halogdne et les groupes hydroxyle, alkyle en Cy—s et alcoxy en Ci~s,

k) les groupes aralkyle en Cr—is, portant éventusllement de 1 & 3 subsfituants, identiques ou
différents, choisis parmi les atomes d'halogéne et les groupes hydroxyle, alkyle en Ci—¢ et alcoxy
en G-, ot

) les groupes hétérocycliques aromatiques & 5 ou 6 chainons, comportant de 1 3 4 atomes d'azote,

45 d'oxygéne et/ou de soufre, portant éventuellement de 1 & 3 substituants, identiques ou différents,
choisis parmi les atomes d'halogéne et les groupes hydroxyle, alkyle en C1— et alcoxy en Ci-s ;

R représente (1) un atome d'hydrogéne ou (2) un groupe alkyle en C;-10, alcényle en Cz-10, aryle en
Cs—14 ou aralkyle en Cy—1s, qui peut &tre substitué par un groupe hétérocyclique & 5 ou 6 chainons
comportant de ‘1 3 4 atomes d'azote, d'oxygéne et/ou de soufre, un aiome d'halogéne, un groupe

50 dialcoxyphosphoryle ou un groupe phosphono ;

B représente un groupe carboxyle, (alcoxy en Ci-io)carbonyle, (aryloxy en Ce-14)carbonyle ou
aralkyloxy en Cy-1¢)carbonyle, ou un groupe de formule -CONR; Rz dans laquelle R et Rz représen-
tont chacun

a) un atome d'hydrogéne,

56 b) un groupe alkyle en Ci-10, alcényle en Cz2-10, aryle en Ce—14 ou aralkyle en C7—-1s, portant
éventuellement de 1 A 3 substituants, identiques ou différents, choisis parmi (1) les atomes
d'halogéne, (2) le groupe hydroxyle, (3) les groupes alcoxy en Gi-s, (4) le groupe amino, portant
éventuellement un substituant alkyle en C1—¢, (5) le groupe amino portant un substituant acyle, (6) le
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d' hal ogene et ) (2)uo goape Hétéehcysliguesubstithé eheigi parmi @& -g@upesdrehiprai2aysidyleedrméthoxy-2-
Cl - 6) phosphor y| epyridylg af-wétky}-2dpnzghiazolyle. Simétytfophenyt-2-tiazeltie shphéritS-ispgzolyle, 4-(4q)
(1) le groupe hyehamehdngl)-Bméthph2-axzslylg,IRigrys1.2-thigdigzobhvies S-mégy}-| Fykthjadiazol-Byle, 5-
ram fls, cycl oal ¥8% m@PrZum@dvlealf*deéWl Btignylsn 4EAdim V'-%tfuaws/ |°b é@w‘ -Zgorphglinyle,
al canoyl o%y en C%&’G”SLB‘ 05Rpsideres (cgnigintem %?We‘éhfm éﬁ’g up grpupe
substituants, i d@ §"° ’pﬂ‘?"f' Hl" h°'8 tqino, Wé’P'fﬂm'I‘@%m "8r?ﬁ§z #@"Aal ogene
et les - gr oupes F'bch P'b&k' C-6, mono(al coxy en C, -6)phosphoryl e

et di 4l coxy e phosphoryl e 25 e) (1) le groupe thiol Cu (2)
| es group alky Etnbiul thio en
C4-6, ar a yl thi |§1'%l|t g’te wr:adowg&)i o%:g%h&ﬁ é;"‘;gﬂsprp%y aﬁft% I%éent uel | ement
de 1 & 3 substltuants enthues ou di ferents choisis parm |es atones

d' hal ogene et |es groupes hydr oxyl e, al coxy en C -6, nono(al coxy en C,
- 6) phosphoryl e et di(al coxy en C, -6)-phosphoryle, f) d#e groupe anino,
portant eygentuell enent 1 ou 2 substituants . g.u.e's ou différents,
choi sis 30 parm |es groupes alkyl 1’4, akcen | ¢ on C2-ao,
aryle en C6-14 et aralkyle on OBis, lo queli substltlﬁﬁpg peouvent

eux- m@ges Otre substitu6s par des at omes\d' Wal ogbne at] cReby des groupes *
.alcoxy en G -a, nono(al coxy en C -r)phosphoryle, di (|é1 coxy en Cl
-6r)-phosphoryl e et phosphono, R

dans laquelle B' représente un groupe (alcoxy en Ci—1o)carbonyle, (aryloxy en Cs-14)carbonyle ou

{aralcoxy en Cy-1s)carbonyle, ou un groupe de formule -CONR; Rz ol Rs et Rz ont les significations
35 indiquées plus haut, Y représente un atome d'halogéne ou un groupe hydroxyle, et les autres

symboles ont les significations indiquées plus haut,

ou un sel d'un tel composé & une réaction de cyclisation, puis, si nécessaire, & une oxydation et/ou

une hydrolyse, une hydrolyse suivie d'une amidation, ou une hydrolyse suivie- d'une amidation et

d'une oxydation, de fagon & obtenir un composé hétérocyclique soufré de formule générale (la)

/3 )
(CH:)IC"‘\
“ m B
(1a) N I
R
R
- 50

dans laquelle chaque symbole a la signification indiquée plus haut, ou bien, autrement,
2) le fait de réduire un composé de formule générale (la), définie ci-dessus, ou un sel d'un te!
composé, pour obtenir un composé hétérocyclique soufré de formule générale (Ib)

56
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‘g) I es groupes acyle en Cl-is, portant eventuellenent de 1 a 3

substituants, identiques ou differents, choisis parm' Ies al ogene
et |es groupes hydroxyle, al coxy eBP@B7649€B1am no, :

nonoal coxyphosphoryl e ou di al coxyphosphoryle, i) le gr oupo ﬁm m mﬂﬂm
| es groupes aryle, portant eventuellement de 1 a 3 substltu ¢ dem1 gues
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aromati ques a 5 ou 6 chaMhons, conportant dell & 4 ones d' azot e,

d' oxygene et/ou de soufre, portant dventuell OBent dé 1 a 3 substituants,

I dentiques ou differents, choisis parm |es atones d' hal ogbne et |es

groupes spydr ox b, lagadlls whaquecsymbdle a B sighificatiandndjquémplgsihauttou uaSel d'un teRcamppséesent e
(1) un atone d' hydrogbne Cu (2) un groupe alkyle on G -to, alcenyle en

C2- 1o, arylke Rocé@beohidrm@Lh larexbridichtion drdatyleguel I gyclaybest ueycle bs-t}é@qqetqu@ew@pﬂmn
groupo het er otge? sehsiuants 5dentiques etndifférentss chaisipRery destatames d'haloodne, jes grouns allyigt o

d' oxygene et /e otlesigrpupes dlepxyebres-d' hal ogene, un groupe
di al coxyphosphoryl e ou un groupo phosp hono Bre rdsentb un,

car boxyl e, 3( aPreesé,confemea & l g "&'IQIQ’E‘BH @“S'QO Pdﬁ‘g‘g ?'ﬁ’t‘fﬁﬁ‘?@e'ﬁW@b
ar al kyl oxy eﬁ%mes“%s?%%{%bﬂﬁwu%ﬁ 'EYl'?eé’ P CO\IRl R2 dans

| aguetFe R, e r65e un t
groupo al kyh e'grg??% P‘(Se%ﬂ C;g;m l%l)e“ eﬁﬁurg%%% %1 al eH&()eFi
C7- 1s, p28rtan‘f°mé"\7esr"1? %T"f oh ‘%n% su stltuants i denti ques Cu

di f ferent S5, CHOkeds SonmithdTh Ia(n:L enbiiEationt} Qﬁﬁ?ls&lﬁl R représeﬁe (rbe6rad Rydrdg8ne, LrgrBkpaUP .
hydr oxyl e, (3 o%on C9L,Q YR ESgr pggp@/,ylgn C -6, (4) |le groupe am no, portant
event uel | errent un substituant alkyle en G -6, (5) |e groupe am no portant
un subst jst anpro@aY béhforhéd Ial reveBdicAtitAC!, Bahk RYG8Y Reeprd3eits Giitonta/dyidiogink @memfroupe
substituant apkgie on G -6. (7) les groupes (alcoxy en C, -s)carbonyle,

(8) | es groupes nonoal coxyphosphoryl e ou di al coxyphosphoryle, (9) |e groupo
113 '\,,EP Q. 370cs® Zolldrme 2 la revendication 1, dans lekilidl 181 tebfiésdnte] gl grodpp1(@l¢axy Jen1Gh —¥0)-C
L M S phoeqiivoyl®, et (10) |es groupes hdterocycliques aromatiques & 5 ou
"6 chat homs, portant 4ventuelle- nent des substituants, ou c) (1) un oupe
h6t 6r ocycl i8)uBrockdépeniamn? lacreverdication 1 Hans iesel Byaprésente 4a grawpesle Lﬂﬁm%{? tﬂ?émg:@

soufre, Ry et Rz ont les sugmﬁcatnons indiquées dans la revendication 1.

9. Procédé conforme 2 la revendication 8, dans lequel Ry représente un atome d'hydrogéne et Rz
35 représente un groupe de formule -CsHe(CH2),P(OXOR")2 dans laquelle n vaut 0 ou 1 et R’ représente
un groupe alkyle en Ci—.

10. Procédé conforme 2 la revendication 1, dans lequel le cycle A est un cycle benzénique qui peut porter
1 ou 2 substituants, identiques ou différents, choisis parmi les atomes d'halogéne, les groupes alkyle
40 en Cy-10 et les groupes alcoxy en Ci—s, R représente un atome d'hydrogdne, un groupe alkyle en
Ci-10 ou un groupe phényle, B représente un groupe (alcoxy en Ci-10)carbonyle ou un groupe de
formule - CONR;R. ol R; et R. ont les significations indiquées dans la revendication 1, et k et k'

valent chacun 0.

4 11. Procédé conforme 2 la revendication 1, ol le composé de formule (I} est le 6-cyclohexyl-N-(4-
diéthoxyphosphorylméthylphényl)-3,4-dihydro-1H-2-benzothiopyrane-4-one-1-carboxamide.

12. Procédé conforme 3 la revendication 1, ol le composé de formule (f) est le 6,7-diméthyl-N-(4-
diéthoxyphosphorylphényl)-3,4-dihydro-1H-2-benzothiopyrane-4-one-1-carboxamide.
50
13. Procédé conforme 2 'la revendication 1, ol le composé de formule (I) est lo 6,7-diméthyl-N-(4-
diéthoxyphosphorylméthylphényl)-3,4-dihydro-1H-2-benzothiopyrane-4-one-1-carboxarnide.

14. Procédé de production d'une préparation pharmaceutique destinée & étre employée dans le traitement

55 de l'ostéoporose, qui contient une quantité, efficace contre I'ostéoporose, d'un composé conforme 2 la

revendication 1 ou d'un sel d'un tel composé, acceptable en pharmacie, et un véhicule ou un diluant
acceptable en pharmacie.
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d' azote ,ou d' oxygene, un groupe het~rocyclique conportant 5 ou 6 chathons—
parm |esquels de 2 a 5 - 4 atones d'azote, ou un groupe

het 6r ocycl i que conportant 5 ou 6 ch&Pro¥® 9&BY | esquel s

ﬂ'dazote elt un atone d' oxygbne ou de soufre, chacun de cesﬂ“mm“mllmgmm
t~rocycl i ques pouvant dyentuell|enent 8tre condense avec tin tycie A ”

chat nons coﬁflo?‘l”gﬂi% %@%’(‘iﬁ%""?‘ﬁ‘ﬁ&ﬁﬁ’é’“‘%ﬂ@zme, un cycl e benzeni que ou un

cycle & 5 chatnons conportant un atone de soufre, ou c) (2) un gr oupe

het er ocycl i que substitue choisi parm |es groupes 53chl oro-2-pyridyle,

3- mdt hoxy; 2- 10 pyridyle, 5-nethyls2 azol yl e,
5- mdt hyl - 4- phdnyl - 2-t hi azol yl e, 3- pherys Y| e.\47 (4-
chl or ophenyl) - 5- net hyl - 2- oxazdy!l e, 3-|p N azol -5-yl e,

5-nmet hyl -1, 3, 4-t hi adi azol -2-yle, 5- ac™y rimdyle,

3-net hyl -2-t hi enyl e, 4,5-di nethyl -2-furanyl e etd 4- mgt hyl - 2- nor phol i nyl e, ou
encore Ripet R2, considdrds conjointenent avec |'atOne d' azote adjacent,
forment un groupe norpholino, thionorpholino, pipnridino, honopipdridino,
pyrrolidino, tdunaigelellernycion eatrmpyeie benzénique qui xeytppites de hdct systiguauts. ideptiques ou
-CH(OH) - ou - Cgérents, ehaiss p@mbu 1 ; et k'vaut 0, 1 ou 2; et les sels d un tel

conpose, accept a@bleestomes ghalogdngci e. 20 25 30 35 40 45 50 55 114
15 b) le groupe nitro,

c) les groupes alkyle en Ci—10 linéaires ou ramifiés ou cycloalkyle en Ca-7, portant éventuellement

. de 1 2 3 substituauts, identiques ou différents, choisis parmi les atomes d'halogéne et les groupes

s hydroxyle, alcoxy en Ci-¢, mono(alcoxy en Ci-¢)phosphoryle, di(alcoxy en C1-5)-phosphoryle et

phosphono, :

20 d) (1) le groupe hydroxyle ou (2) les groupes alcoxy en Ci-1o linéaires ou ramifiés, cycloalcoxy en
Cs—s. alcényloxy en Cz—10, aralkyloxy en Cs-1s, alcanoyloxy en C2—10 ou aryloxy en Cs-14, portant
éventueliement de 1 4 3 substituants, identiques ou différents, choisis parmi les atomes d'halogéne
et les groupes hydroxyle, alcoxy en Ci-¢, mono(alcoxy en Ci -g)phosphoryle et di(alcoxy en Ci—¢)-
phosphoryle,

25 e) (1) le groupe thiol ou (2) les groupes alkylthio en Ci-10 lindaires ou ramifiés, cycloalkylthio en
Cu-s, aralkylthio en C7-1g ou alcanoylthio en C2-10, portant éventuellement de 1 4 3 substituants,
identiques ou différents, choisis parmi les atomes d'halogéne et les groupes hydroxyle, alcoxy en

\oof C1 -5, mono(alcoxy en Ci—s)phosphoryle et di(alcoxy en Ci—s)-phosphoryle,

f) le groupe amino, portant éventuellement 1 ou 2 substituants, identiques ou différents, choisis
30 parmi les groupes alkyle en Ci-10, alcényle en Cz-10, aryle en Ce—14 et aralkyle en C7-1s, lesquels
substituants peuvent eux-m8mes &tre substitués par des atomes d'halogéne et par des groupes
-alcoxy en Ci—-3, mono(alcoxy en Ci—s)phosphoryle, di(alcoxy en Ci-¢)-phosphoryle et phosphono,
g) les groupes acyle en Ci—is, portant éventuellement de 1 & 3 substituants, identiques ou
différents, choisis parmi les atomes d'halogéne et les groupes hydroxyle, alcoxy en C1-¢ ot amino,
35 h) les groupes monoalcoxyphosphoryle ou dialcoxyphosphoryle,
i) le groupe phosphono,
j) les groupes aryle, portant éventuellement de 1 & 3 -substituants, identiques ou différents, choisis
parmi les atomes d'halogéne et les groupes hydroxyle, alkyle en Ci—¢ et alcoxy en Ci-c,
K) les groupes aralkyle en Cy—is, portant éventucllement de 1 & 3 substituants, identiques ou
40 différents, choisis parmi les atomes d'halogéne et les groupes hydroxyle, alkyle en Ci~s et alcoxy
en Cy—s, et
) les groupes hétérocycliques aromatiques & 5 ou 6 chainons, comportant de 1 a 4 atomes d'azote,
d'oxygene etlou de soufre, portant éventusliement de 1 & 3 substituants, identiques ou différents,
choisis parmi les atomes d'halogéne et les groupes hydroxyle, alkyle en Ci—¢ et alcoxy en Ci-s;
45 R représente (1) un atome d’hydrog&ne ou (2) un groupe alkyle en C1-10, alcényle en Cz-10, aryle en
: Ce—14 ou aralkyle en Cr—ys, qui peut &tre substitué par un groupe hétérocyclique & 5 ou 6 chathons
comportant de 1 A 4 atomes d'azote, d'oxygéne etiou de soufre, un atome d'halogéne, un groupe
dialcoxyphosphoryle ou un groupe phosphono ;
B représentd un groupe carboxyle, (alcoxy en Ci-io)carbonyle, (aryloxy en Ce-14)carbonyle ou
50 aralkyloxy en Cz—1g)carbonyle, ou un groupe de formule -CONR:1Rz dans laquelle Rs et Rz représen-
tent chacun
a) un atome d'hydrogéne,
b) un groupe alkyle en Ci-1o, alcényle en Cz-10, aryle en Cs—14 ou aralkyle en Cr7-19, portant
éventuellement de 1 3 3 substituants, identiques ou différents, choisis parmi (1) les atomes
55 d'halogéne, (2) le groupe hydroxyle, (3) les groupes alcoxy en Gi-¢, (4) le groupe amino, portant
éventusllement un substituant alkyle en C1—g, (5) le groupe amino portant un substituant acyle, (6) le
groupe carbamyle, portant éventuellement un substituant alkyle en Ci-¢, (7) les groupes (alcoxy en
Ci-s)carbonyle, (8) les groupes monoalcoxyphosphoryle ou dialcoxyphosphoryle, (8) le groupe
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phosphono, et (10) les groupes hétérocycliques aromatiques & 5 ou 6 chainons, portant éventuelle-
ment des substituants, ou :

c) (1) un groupe hétérocyclique comportant de 5 & 7 chafnons parmi lesquels un atome de soufre,
d'azote ou d'oxygdne, un groupe hétérocyclique comportant 5 ou 6 chainons parmi lesquels de 2 a
4 atomes d'azote, ou un groupe hétérocyclique comportant 5 ou 6 chainons parmi lesquels 1 ou 2
atomes d'azote et un atome d'oxygdne ou de soufre, chacun de ces groupes hétérocycliques
pouvant éventusllement &tre condensé avec un cycle & 6 chalnons comportant au plus 2 atomes
d'azote, un cycle benzénique ou un cycle & 5 chainons comportant un atome de soufre, ou

¢) (2) un groupe hétérocyclique substitué choisi parmi les groupes S-chloro-2-pyridyle, 3-méthoxy-2-
pyridyle, 5-méthyl-2-benzothiazolyle, 5-méthyl-4-phényl-2-thiazolyle, 3-phényl-5-isoxazolyle, 4-(4-
chlorophényl)-5-méthyl-2-oxazolyle, 3-phényl-1,2,4-thiadiazol-5-yle, 5-méthyl-1,3,4-thiadiazol-2-yle, 5-
acétylamino-2-pyrimidyle, 3-méthyl-2-thiényle, 4,5-diméthyl-2-furanyle et 4-méthyl-2-morpholinyle,
ou encore Ry et Rz, considérés conjointement avec I'atome d'azote adjacent, forment un groupe
morpholino, thiomorpholino, pipéridino, homopipéridino, pyrrolidino, thiazolidino ou azépino ;

X représente un chafnon -CH(OH)- ou -CO- ;
kvautOou 1 ; et
k'vaut0,1o0u2;

. et les sels d'un tel composé, acceptables en pharmacie.

114



