Description Title of Invention: MELANOCORTI N RECEPTOR AGONI STS Techni cal
Field [1] The present invention relates to a conpound of the follow ng
formul a Iwbavimmgossogood agoni stic activity to nel anocor PCm/NO2o@pi0e364 Or
pharmaceutically acceptable salt or isonmer thereof: [3] wherein R, R2, RS,
R4 and R5 are as defined below. [4] [5] The present invention also relates
to a process for preparing a conpound of the above formula 1. [6] [7] The
present invention also relates to an agonistic conposition for nelanocortin
receptor corrfmhi sing a conmpound of the above fornula 1 as an active

i ngr edi ent parti cular, a conposition for the prevention and treatnent

of obesity, lﬁlua&t&inemrnaéeffb.ammﬁmg)@faﬁétawelrrﬁm eord¥a finagétio furh8te and
Background Art [9] Five subtypes of receptors have been cloned and

char act er i zdnethedifaeprasiugtior 6f sueh fiRiRDl y. These G protein coupl ed receptors
(GPCR) stl mul ate the cAVP signal transduction pathway in many different

ti ssuesg HrﬁgalaFlm e range of physi ol ogical functions. Ml anocortin 1
receptor ( I'S malnly expressed in nel anocytes, nonocytes, and nast
cells, to rreﬁnapeesmngmwﬁrﬁbnourelatesttbeammducmod fsnmaceafml rmeltingosfkmetals,

i nfl anmat i on. IVC%R is__e(grgr%}si;ed i n adi t es _and_adren cells, to nediate
st er oi dogend@ricylgrly gilic Moie BHH'CU Ho; & linjpg frrgugh UFTASEr ai n,

hyphot hal anmus, heart, gut, and placenta, and has been associ at ed with

ener gy honeopdcdhiiealbse Kk dg}t,luemmtl on. MCAR is uniquely expressed in the
brain, and controls fee behavi or, energy honeostasis, and erectile

function. MR rreltog - @futrneﬁalselrr dnduttion fufeapqaﬁarmostpmeialswpw b dicind
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physi ol ogi cadf §ushcikeis ivindirRtianGaaTdces the edtAcsl, prop&sies oiUREeniny in
conpounds have been desi gned and syntheS|zed |n search for potent agonlsts

and ant agonitBednduyddienfueiageis ast gprRordanfianst the linkia carSeqnade &pm alectric

| t b i st
St g5 v SRR Fratefiaisy 9B€ ARG, £ ovf Bidceel 28hGudlvi eI fRPaRION ©
function of ihhsediel statepsack. as\BiliddaHand gednmaghhm peitlehdwever noheineett ve

agoni st . of MJ R nd 5R,. and has en reported to attenuate fqod
,ﬁt ake{%nd HBQWW@Eg‘HFe@ 1eY AL o 'ﬁllﬁi%'ies N Rrdsiio %aﬁéB?gbeéB@g BEOGARSIN i s

an agoni st Wni,& e 85&d baéus@eero?%ﬁ&ﬁ is/ PisBREA imt® théMdrrialce dtlike %Pﬁtlbf thelse
has been proven in clinical trials for the treatnent of erectil
dysfuncti on.mgltisp AraadssSufesalidrsilicarudrethegining st be made rﬁrelrraaoaiecntrlnally

receptors have been reporte o _hay n|f| ant activity.n ug trials
for The & r earanahEit MERgtaChat Sepféfisah Vel deBras HanhilrraBhe Using
exanpl e, a sgphite @b IMMLE Bhe @ﬁ@ltlﬁg!'vﬁnttaw@ pMetRinagresily as thasgapAie lining
identified, one of which denonstrated significant effect for augnenting

erecti?@ r es\wdirb@heateﬁh Ry inductipg Rndowbgre e metabis herteyd byahaahtadiation I\/C4R
h f
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75, 171, Bi obag. mMaeh silicen theeteat ZI%Sfer?dﬁurlr@flﬁfe m&odmmgeltuh@d)erﬁhemlsd_ett
ition, Merck & Co. Inc, filed applications for
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02/ 068387, V\@bfqééﬁgsss Im'v% 2004'%8%'%@’%@%%%% %é/@a%a{.tgq %7 wo
2006/ 029787, wmzoemmgzmmd WIDb20i2/ beties Xart\of mmmmoejfurrme This

2007/ 047496) L 1& O her, phar mace ut i Cﬂb %{1 @? al so _have f |h

appl i cati on FIHIGSAVETY COmRre SéY:%F%o §4raride Yrng SAHRNG rt'%

02/ 059095, WEs&H OFAREs tHéDg h%%mr?;i thGEh &2t RpOd&IBan Y \hd 268 tedD

03/ 009847, WO 03/ 009850, WO 2005/ 040109, WO 2005/ 4 251, WO
2005/ 077935, fonthe2luag wﬂ?be5ubmtacbt¢6hlgh2t;e3nal\mezeow 015157, WD

2007/ 015162, JP 2007131570 WO 2007/ 096186, WO 2007/ 096763, WO 2007/ 141343,

WO 2008/ 039 ): 8 r hat
MJ R sel ect?%gthér/r\g[%% f ecbl?éR 1§ r#@é’%’h%@v‘@r#ﬁ H%@%ﬁgﬁggﬂ{% |'Jg-:a§@1 in an
acute gpuse énmlmelédtrlb/ﬁfbnaheﬂvlf%ﬂ(b%rtléﬂarlyl%Hi&bn Whele [tRO]lininy ¢ keatet! byhe
unresol ved deficiencies of the various pharnmaceutical conpounds as

di scussed ab@ductiamat dhe stedrefi Rgiting REsQlid imetad )ﬂ’lht‘eftbia DR PappPiig e MCR
agoni sts and pharmacol ogi cal conpositions that have inproved

phar macol ogi cal profiles. It is,therefore, an object of the present

i nvention to provide novel conpounds that are useful for the treatnent of
obesity, diabetes, erectile dysfunction and inflammtion. [21] Disclosure
of Invention [22] The aforesaid pepti de MCR agoni sts severely have a limt
for usi ng as_an oraIIy ad m n| stered dr ug because of the| T rml ecul ar

e . o o o



[29] [30] Another object of the present invention is to provide a

nmel anocortin receptor agonistic conposition conprising the conpound of the
formul a woeoigpesimaceutically acceptabl e salt or i sonmerctrn2eefooasssan
active ingredient, together with a pharma ceutically acceptable carrier.
[31] [32] In particular, the conposition according to the present invention
has a potent effect for prevention and treatnent of obesity, diabetes,
erectile dysfunction and in flammation. [33] Best Mde for Carrying out the

| nventi on 41 .The pre nven rovid a co nd of the follow n
Formil a1, - dioagier WEeEcatpadl ¥ ok B IRESeseE Bed RIBE ofeache, bl dnrben ) ('S,
[ 37] wher ei nedn#ktibh t6 e aeffehsSmedlrfirAot & tHeemhiggent $s fdrthier Graviied a

C3- C7-cycl oal kyl, C6-G O-aryl, heterocycle or heteroaryl, each of which is

unsubst i t ut dining feruBRtindustion fhrmacexwhesa dhe electsigalseondustivity of dbe diaing om

hydr oxy’ i - BB Madf SRR S R b qribR e i skt 1 b8T iR e,
si x- menber edelBétrieabesnductiGaCof e IWngis a usiteeuambrdmgedtm mstalcthabshall
di-substituted with substituents selected fromthe group consisting of

hal ogen, hyd®Riglted;jio the mdrgtion fireage.al koxy, cyano and amino; [41] [42] R3
represents hydrogen, or represents d-C 6-al kyl or C3-Cr-cycloal kyl each of

which is UnﬁH@é&hﬁ?BﬁQﬁQﬁe?h¢Eﬁﬁ pted with substituents selected fromthe

group consisting o al ogen, trifluoronethyl, hydroxy and am no;
[43] [44] RAThepresemtt mv@ﬂh@?-tbyslrewtkgltooan ninductimi ifnrnlaeeeﬁoocryleltieg ebich of

whi ch | s unsub, stit d or nono I subs stituents

sel ect ki 1 ometa it b eBnBer GowBhvely g id Saf,gHd daditiBh) fyace
trifluorometiyfing le% éér’ﬁﬂ?iéﬁng'&ﬁ' a%&iur@rofrcﬁabﬁﬁ@%é smiaemdarnaesanﬁ-wrber ed
het eroaryl, each of which Is unsubstituted or nmonoor di-substituted with

subst i t uent san elesttie gondugtivity highesibao dhsi &lectigabeontdichiyign of theimstal to

Fepresent s ¢ el RRBY et is i 3P Vit B0 0y Foes 1 eisBisal )
am no, Ci - Clcariduetiaing 60thedhétal td¥e alditdd)enemthe pletalyis in moiten sedtec
het eroaryl or nnnocyclic het erocycl e where al kyl is unsubstituted or

substituted with at st one substituent sel ected ro o
consi st?ng oth¢ I'neeopre?s/ Pb(xgpm%%%aéﬁz?- & gw%igizfoa{/gr%i@e Eﬁrﬁ%o
acetyl am no, ' by W o?%fl@@ﬁ%ﬁibidé“aﬂﬁtrﬂbﬁe Ei%rf@%WIheq Qé’s poefy Y, or
heteroaryl is unsubstitute nono- or di-substitute substituents

sel ect ed fr oy Meeghdodgpaphitesaret 3G 0% tyaveighh of hiydmmlzgrrbldﬂat hyl ,
trifluoronethyl, nethoxy and ami no.[47] [48] In the definitions of

Subst Lt vent ook RSP EBRAEA L of FHGnd e llobghe BB
"al kyl oxy, " s@maduetivity Adigive ©hakrelottribatasHt@ticafar thy distabidiee meldidasy . The
terni'cgcloalkyl represents a saturated aliphatic ring including

cycl ohd regojatingo ther eontentmof asiligon (Gasbidee i <the- lipiggy s ri’e%elieet!'ca'
aronatic gro, t [

"het eroaryl " &?neddr}'g'ls'ﬁtﬁ%ghﬁ]wM'm%h}équcegj &Ithn{@geeéﬁ r?-éhgegtrtn?cgln%rllil%%n 1t
4 heteroatontammﬁelected fromthe group consisting of nitrogen atom oxygen
atom and sul fur atom which can be optionally fused with benzo or C3-C8

cycl oal kyl e exanpl.es qf clic heteroar are,. but, not Limted to
t hi azol e, ox:(l;\[E%Ipées "Bﬁéwg%ﬂﬁ?gﬁe'aﬁiﬁr PR NG {Y LSS 10 mpgsgi%&h.’rgaces
pyrazol e, trigzabRingt 6F AftAS Wisich (S h@?%ﬂne@%#ﬁiu@ﬁﬂhﬁm BYlid %'tété; which
pyri dazi ne, pyrinidine pyrazine and simlar groups thereto. The exanpl es

of bic®8lic lrmngrhaaraylnlgaeeelebtnicahmnduqtrilttieﬂwarbthei metsl & be eneltrdhwvben dhe:,

b f d I I

benzot hi adi T G st BEL ST Ran MO Bl at RaBryals S irRanet o
furopyri di nepampselddWwhén tie feRs id emotten sktatd] [ 54] The term "het erocycl e”
represents a 4- to 8- nenbered ring containing 1 to 2 heteroaton(s)

selected fromthe group consisting of n|trogen atom oxygen atom

sul fur at om ThailiBMacRieferablyransaias 180-2¢ sedYiveidhbeh SEPHIE ansl €8 8@5/%1 Biai kyl
and is satur t N -aso/t her eof
are. but ot APt SEBR' SlrBiEa hibre sEicE B URE R Comiahy s 74 B
pyrrol Bdi ne, weigrd af graphitecand #0- Bei%dxyohenganof silipen aaibide. and simlar groups
thereto. [55] [56] Preferred conpounds anong the conmpounds of fornula 1
according to the present invention are those wherein [57] [58] i) Rl
represents hydrogen, nethyl, ethyl, trifluoroethyl, propyl, isopropyl,
butyl, isobutyl, tert-butyl, cyclopropyl, cyclobutyl, cyclopentyl or

cyl cohexyl; or represents phenyl, oxazolinyl, imdazolinyl, thiazolinyl,
tetrahydropyranyl tetrahydrothiopyranyl, i m dazol yl, oxazolyl, thiazolyl,




[62] 1ii) R3 represents hydrogen, nethyl, ethyl, propyl, isopropyl, butyl,
i sobutyl, tert - butyl, cyclopropyl, cyclobutyl or cyclopentyl and nore

pr ef er ablwo 2RB/0seapesent s hydrogen, nethyl, ethyl or lseptrmbowdoﬁ.&}l [ 64]
iv) R4 represents cyclopentyl, cyclohexyl, cycloheptyl, 4-nethylcyclohexyl,
4, 4-di net hyl cycl ohexyl, 4-fluorocycl ohexyl, 4,4-dif|uorocyc|ohexy| or
4-trifluoronethyl cycl ohexyl; or represents phenyl which is unsubstituted or
nono- or di-substituted with substituents selected fromthe group

conet =119, oted i N, 9,04, o5 B SR SRR Ry e

4, 4-di f | uor osyehlangbe gty éasﬂz A4-di fl uorophenyl, [65] [66] v) R5 repr esent S
met hyl, trifluoromnethyl, hydr oxynet hyl , met hoxynet hyl , et hoxynet hyl,
propyl, isopr opyI i sobut yI tert- but I CHZCHZO—I CH( CH3) CH2(H,

- ¢ CHs) 2cH2 A hencpging) the-prgyotion. ctf@m%médevenmm
oxazol i ayl , I
oxazol y? t hi g]ztggyﬁ H%ér“gzﬁﬁv ﬁ&% ’O%EE%CErﬁ:tarf ur g%gﬁw{ﬁ‘gﬂr@h%@ﬁ%’ﬁlﬁft
di hydr of ur anpductivelly ahgolit state, eawch aqogaha:ah rthe liamgpinptkei iddugtign fumclacenat

et ranydr of UNSIAR Goa[mes SHs e Bpcbiacesab BinaiAe Ahaieold

conpounds Ofmfeﬁil ”Nlllaco"nr%%?ﬂ{dﬂjcﬂ%lﬁl%nﬁhﬁe%tﬁﬁﬁé‘%éafé@ml'h@”scﬁ’iﬂeméfﬂ%?tﬂ@‘ere' n
[69] Rl represents isopropyl, tert-but or cyclopropyl; or represents

phenyl, tet rfanyaagarwﬂlyhhargby be theates by raqbytwrmufrwwm thejiningi dVMien rart of the

pyri dazj nyl h_of whi.c S unsub sti subst it ut t

substi ﬂ)Jent (rgf?agehaﬁtwltﬁpom% h@og?%u@e ng‘fqg(f Sofa ‘gflliJ 5&? nglfeﬁt)';'lcal cyano
and hydr oxy, cdn@ictitigy ﬂfa@fm‘éeﬁlﬂ rﬁetanlwmwfmbt mduatné’elyhafnbwhemwnerdy71] R3
represents hydrogen met et hyl or isopropyl, _[72] R4 represent

h
cycl ohexyl , npy@qicfiq@gﬂv t04th4’~ makenhetsici éﬁythe Imlng will only be
4,4-difl | 4 |
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[ 75] The r epbamneamg\ye uulmalmmndsll dherfebynbeaadhievedrak rthet beathenprgys ént
i nvention inclu e, fol | i sted conpound 76 5,565)- . 1-{
[(ae 21§ | Gansiong ﬂ're&ﬂyztoe & PO ARG 1 T AL PR ConBaHETYY. 419
(4-met hyl pi éf@tl’éss orV‘t‘)eCIﬁ{lﬁ’é’Wﬂ I)@léhbﬁ‘ﬂah%l? rdddted. The ne??é:l for cooling of

L™4, 4-di rret yl cycl ohex acetam de; 3S,59) -1 -
)-1-2er?- buttinle lmigg, amddoif bther gysintsngf ﬂ}@yﬁxfmmejwﬂl qua Pb@rb@rﬂ?dl}!ced This

| -yl ) | id
PP o bR TR BB AL RtdheheTighrha g e isg. ) - [ (5,4
)-1-?er?-butyl-4-(4-chl orophenyl)pyrrolidin-3-yl]carbonyl }-5-

[ (4- et hyl pi Pes #Aing-acktoydihg a6 kiea yrégant ildndibn-fartiiér has the advantage that it

}-/V-(4, 4-di met hyl cycl ohexyl )tet rahydrof uran-2-carboxam de; [79] N-{
(35, 55?0 1- {can B§ mAge from very clean materials.

| - ?er ?- butyl - 4- (4-chl orophenyl ) pyrrolidin-3-yl]carbonyl}-5-

(4- et hyl pi .
(e o ot ot S PSRS PR OMNERIERRS 1 hlihbe for, melhg, =, o (o
(35,55)- 1-{inductiomRurnaces where the electrical conductnvaty for the lining can be

|5_ [ ?Lang,l[J Lg: ?ﬁiJHégegZQOdﬁt t%uor Ogaﬁtb%tn%%r Lol qtlegl iR- tﬁeﬁ?r{a%%nmﬁiéh method is
}-1V-(4,4- dlus@h yétearabeiiesy | ihagwit aa histtire [SF1hr d%hﬁte( partieids; s1nc{on[ cafide) -
| - ?er ?- butyl - 2, 4-di fl uorophenyl ) pyrrolidin- 3- 11]carbony

5-[ (4-8bhyl plD@élC@& and 18 ywaykoen-bassd | pindes| is dormedyfo R-lining whereafter the

e

S-[(4-isopr Oﬂébﬁicbﬁb@ﬁdlﬁbtlvitr)df)tﬁémhﬂf@/is] astedi s adprsyihg the ratio between
}-/V-(4, 4-di met hyl cycl ohexyl)ac etam de; ﬁﬁ ?&(38 5S5)-1 - {[(38 4

) - | - 2er 2- but {re-graphite prdickemang thesilieen ca niee,p iClesr bony! } - 5- [

(4- et hyl pi perazi n- I-yI)carbonyI]pyrrolldln 3-yl}-

(5,5 LAY G BRI 07Tl

(4-isopbopyl %Q@r%zbylwehgrytlchsalrdwrx;drquyerpa]tlclésrarﬁ} garbon-based binder in an

- (4, 4-di net hyl cycl ohexyl )aceta mde; [85] -{(3S,59-1-{[(3S,4
)-1-?er?-butyl - 4-(4-chl orophenyl ) pyrrolidin-3-yl]carbonyl}-5-]

(4- met hyl pi perazin- |-yl)carbonyl]pyrrolidin-3-yl}-

- (4, 4-di net hyl cycl ohexyl ) -2, 2-di net hyl propanam de; [86] N-{ (35,55)- 1-{
[ (35,4R)- |-?er?-butyl-4-(2,4-difluorophenyl)pyrrolidin-3-yl]carbonyl}-
5-[ (4- net hyl pi perazin- 1-yl)carbonyl]pyrrolidin-3-yl }-

- (4, 4-di net hyl cycl ohexyl ) -2, 2- di met hyl propanam de; [87] (25)-N-{ (35,55)-



et hyl cycl ohexyl ) propanam de; [95] N-{ (35,55)- 1-{ [(35,4R)-
| -te”butyl -4-(2, 4-di fl uorophenyl)pyrrolidin-3-yl]carbonyl}-
5-[ (4- metwpl2piopsosazi n- 1-yl ) carbonyl ] pyrrolidin-3-yl PCT/NO2009/000364
}-3- hydroxy-2, 2-di met hyl -/ V- (ds-4 -nethyl cycl ohexyl ) propanam de; [96] (2S)-
-{(3S,595)-1-{[(3S, 4
)-l-tert-butyl-4-(2, 4-difluorophenyl)pyrrolidin-3-yl]carbo
nyl }.-5-[ (4- nethylplpera2|n | -yl)carbonyl]pyrrolidin-3- yI}
(((:gg gs)rre f h{rp%é@ §P %BQQ % B QS‘JP %%r f?1f e h% o??hg ?nl%ﬂrg of g[rgpﬂnté pg}hcles

- | - ?er ?- but gilicohr Etbitfel pareigleeny! ) pyrrol i di n-3-yl ] carbonyl }-5-

et hyl pi perazin- 1- yI)carbonyI]pyrrolldln 3-yl }-

-1

(4-

-(c/ 5-4-net hyl cycl ghex tetra hydr of ur an- 2- car boxam de; L
-{(3S,59)-1 I%Ip(eggr erab y he mixture’comprises 30-70 % by weight of grap ite partlcles
(

)-1-72erg- bUt%{r#d o4y G)"'b‘%%@‘%f)s‘ﬂ}’do{ Okér%'lde nd'd %ﬁthiﬂﬂ%éséd Binder in an
[ (4-i sopropyl pi perazin- carbonyn]pyrro rdin-3-y
1~/ V- (ds- 4- nambyhtytll 0He&x3d phsed mmhiher whightof 2he anikiuxe rdf dgaphitd paRidies
35, 55 1- 35,4R) - , .. .
I( ?er ’?) but yl{aéﬂ( ?‘g?m )e?rftﬁ'%%'ﬁ'ﬁ@ﬁl ypyrrolidin-3-yl]carbonyl }-
5-[ (4- et hyl pi perazin- 1-yl)carbonyl]pyrrolidin-3-yl
}-L/-(c/5-4-1Rd f&‘é?ﬁdﬁb%ﬂﬂd& lé%&@éféé%mer?%tdral tesind, (%ﬁtl@c tedihd 3S, 4

)-1-?er?-butyl -4-(4-chl orophenyl)pyrrolidin- car bony
[ (4- et hyl p| $1mf‘aa$ fenoiqumai@eMgas]lrpjurfgml @iqq;hgl 9[ tar-based binders such as
}-1V-( 4- CcyC e ) rof uran- 2- carboxam de ; [101] N-{
(35, 55?6 t(%j}gu% %o?(glﬁ%h r%nl: Sffé’ﬁj
-tert-but yI -4-(4- chl or ophenyl ) pyrroUdi n- 3-yl ] car bonyl } - 5-[
(4- met hyl pi mmenmsynmb)lcar imabyra] hairpikd isdised3a )bllr}der a cunng agent selected
-(4, 4-di fl uorocycl ohexyl ) -2, 2-di m et hyl pr opana e ?J gé 3 5&
[ (35,4R) - | apepg hﬁ}?m'ﬂ%ﬁ(‘@ %’BPBP%%W?’@ eje b 6‘5@‘; }0 ¢
(4- et hyl pi pgrggi n-1 -yl ) carbonyl ] pyrrolidin-3- yI
-(4,4-difluorocycl ohexyl )acetam d e; [103] N { (35,55)- 1-{ [(35,4R) - |

-tert-butyl-4-(4-chlorophenyl)pyrroUdi n-3-yl ] carbonyl }-5-]
(4- et hyl pi peY\deinnthie- gar})oaf’da@eyll t}lpgler csl added o e -mixture of graphite particles

L/-(4, 4zdifl | oh 10 N- 3 3 4 - |
Serc. bityl -4 ASHED AsHcks AT i it prodigs o, Bpod. firenbth ut i
(4-isopropyl ﬂ@nﬂ%réﬁlr@s' D)bhhg&fe@@lﬁg'driwmmﬂ\g thebindet }\nll carbonize and form a

-(4, 4-di fl uorocycl ohexyl )aceta m [105] N-{ (35,55)- 1-{ {( 35,4R) - |
-tert - but yl -soldz2carbent | lopdgienythppyse pf grrhon-basadhbisgieyiresults in a more

5-[ (4- net hyl

FoLI (4 4 o rOE DGl bR R B ol e inte thg dning
-{(35,55)-1-{[(35,4 R-I- tert-butyl-4-(4-chl orophenyl) py _
pd i di n- 3-yl ltciar fmmdr pF%er[redl-hme_augl pilipem _a;zérheles to the mixture of graphite
anyat ol an- BREHISo,SliRoRe carbidsh Aarigss 2l colshgsed findey i g, pmount
ahydr oftr an- 0 e

tert-butyl - 4Sl§fﬁcénfif6r|tHé’rc%Pé"tﬁFHe?tﬁMfrﬁ;‘)|d'uﬂh§ (férb/ér]lfétfol?\ of the binder to react
onyl }-5-[ (4- net hyl pi perazin-1-yl)carbonyl]pyrrolidin-3-yl}-

- (4, 4- di net h§,0| 8icl ohexy |)tetrahydrof uran-2-carboxani de; [108]
i V-{(35,5R)-1-{[(35,4 R-I-

tert-butyl -4g 2 di I .r ol i di n- 3-yl ] carbonyl }

_5-[ (4- et hy?!}% ‘i’%zéw?‘i'?g’l??ﬁérl%g%{'ﬁpyrrol i di n-3-yl }-2,2-di met hyl -
-(c/5-4-nmet hyl cy cl ohexyl ) propanam de; [109] (25)- -{(35,5R-I-{[(35,4
R)-1- tert- bEigyre 4- §Howdlaoveribahgll) hyough iadi inddetidr] flanace plccording to the
} 5- [(4 met hyl pi perazi n- 1-yl)carbonyl]pyrrolidin-3-yl

i V- (494-di W?ﬂﬁ‘l’%ycl ohexyl )t et rahydrof uran-2-carboxani de; [110]
(25) i V-{(35,5R)-1-{[(35,4 R-I-
tert-butyl-4 ighN- 3-yl ] car bonyl
V-5 ( 4- et h%g?'pﬁﬁgéfﬁhﬁff“b)‘fﬁé?ﬁﬁﬂg?] pyrrolidin-3-yl }-
-(c/5-4-net hyl cycl ohexyl )tetr ahydrofuran-2-carboxam de ; [111]
-{(35, 5R) - | - [ F@®mre 1Rherte is shown an embodiment of the induction furnace according

tert-butyl-4: hIoro hen rrolidin- 0

(et byl pi plst &5 nrepegT R IAh FPRising pae o e, I it o9 BogERy
-(c/5-4-m et hyl cycl ohexyl ) propanam de; [112] i V-{(35, 5R) | -{[(35,4 R)-
tert-butyl-4-(4-chlorophenyl)pyrrolidin-3-yl]carbonyl}-5-]

(4- et hyl pi perazin- |-yl)carbonyl]pyrrolidin-3-yl}-

-(c/5-4-net hyl cycl ohexyl )acetam de; [113] {(35 5R-1-{[(35,4 R -I-
tert- butyI 4 (2 4 d|fluorophenyl)pyrrolld|n yI]carbonyI}



] carbonyl } - 5-[ (4- net hyl pi perazi n-1-yl)carbonyl ] pyrrolidin-3-yl}-

, 4-di met hyl cy cl ohexyl) - 3- hydr oxy- 2, 2-di net hyl pr opanam de; [ 125]
38 5S)wb-2p{0(036%14/ ?) - 4- (4- chl orophenyl) | - (t etrahydr oP2T/NO2009/000364
yran-4-yl)pyrrolidin-3 5
] car bonyl } - 5-[ (4- net hyl pi perazi n-1-yl)carbonyl ] pyrrolidin-3-yl}-

, 4-di fl uorocyc | ohexyl) -2, 2-di net hyl propanam de; [126] (2S)-

S,59)-1-{[(3S, 4R) - 4- (4- chl orophenyl ) -1 - (tetrahydro 2
r
)
c

4- |.i,di.n- 3- 4 i n- .
car bony gDt S| p GhBeien i & riaitoly AERaPS! “Fheinsuiaton
| ohexyl lidigg rabamlicohsicabf d-refak fﬁhé’l@na[ tratlddedSnot relacBRith carbon,
{[(38 4/ ?) - 4- ﬁ-}i 4-di f |l uor ophen tetrahydro-2 Hpyran-4-yl)p
di

n- 3- y| Uy 85 MeCs. Op tae irwﬂﬁ @tzmeplnﬁetaét@ndmmg/t )tclaraﬁwep@hmag. |n 3-

o L8 SR YL oRSEYl PO EPMRECA T GEEPRTE Bk '8P
)

an-4-yl c)arbbnaiasédlb’hcﬁarxdridcwtmw sHicbn p[a(r’eﬂcleetAwirmepetwt ferm part 5
carbonyl]pyrroI|d|n3 22d|rreth - -(c.
- met hy| Cyclﬁoqglﬁg@ @ﬁg @9914 {'(%eg,lgung is cured at a temperature
-1-{[(3S, 4,3 ( PAeArN3) - Py i din-
| ] car bonslé?t)Ng%P( ffd;rgbﬁ qml gearﬂg)zisnbéﬁ&# ?@gﬁgﬁﬁ’eﬁﬁ%g 4‘159 ¢ THE

- met hyl cyanjnrcytmmﬂ)eraaﬂet|ardeqbende[1tlaﬁ]th(32@)e of{c(aBISora}based binder that is
-1 - {51 3S, 4/’> -4- (4-chl orophenyl ) -1 -cycl opropyl pyrrolidin-3-yl]carbo nyl
(4Y met ¥ per azi n- 1-yl)carbonyl] pyrrolidin-

N-(4 4-di net hyl cycl ohexyl ) tetrahydrofuran-2-carboxam de; [131] (2S)-

)

| -Thé %ﬁndun’t)of%l(c@nc&drardépt@eémhéteh t@y@m@m anYeleutfical dsHduclviyy ] carb
5-[ (4- met hyl pi perazi n- ) car onyIIL/pyrroll in-3-yl}-

t hijiat yarieo Meanys )in téter@mpmoﬁﬂr@ﬁa the rmawntdef S[Ilpgg]cqrbsbe is

35, 79ySP10 546G WBK A {15 Slsplriosl epSY Ry & thF hoked g 44
(4- nieighgt mamett@zelectncal zc@mlhmwy ]olf))thté ohetdl thad-iy td be melted in the
t hyl cycl ohexyl) tetrahydrofuran-2-carboxam de;
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d| rret & c@ flﬁﬁt@é yrr%telét:oyhhé ﬁ‘%’lt‘é@'\%helrpg'{é ﬁ’l'e'tét'lé‘ ipmiten s te. [Tt}%e A

r oxy- met hyl propanam
| -amE8s6t 4f Bjlicdn (oatlo;lueondhbdmtde)j lining & mobetvg&qw?@dndd% B-yy ] carb

5’5m3thv?lsﬁym%eﬁvté"‘ﬁheﬂgea%sﬁ@”b 0GR o B5SR ! [ 135

{(38 55)-1-{[(3S,4/7?)-1-cycl opropyl -4-(2, 4- d|fluorophenyl)pyrrolld|n 3-yl]

carbony |} -5Béfote rméhydmlop%r e ltingd nybnecmeb&mdchawmtadél 1% fiied Jwith solid
-(cJ5-4-net hyl cycl ohexyl ) -3 -hydroxy-2, 2-di net ropanam de; [ 136]

-{(3S, 8¢) - | - Metdls When- wp(pmlwﬁtﬁcérmenwgy tat{rﬁceg el ng i wiliGermegt | car b
I 5-1(4-
P (o al i PRESNEDPEIEHA relabte) GETORY WinheCoothatt indlotvely,  In this,

-{(3S,5 first period of the melting cycle the lining 4 will therefore be heated due to
R -1-{[(3S,4/?)-4-(4-chl orophenyl ) - | opyl pyrrolidjn carbonyl }-5-]
(4- et hyl pi p@A&stion aﬂdﬁ9a(t,é(Y'E§ﬁy r%faﬁf? Ry héal §%d}at'°n(% e g to e

4-met hyl cyc ac ]artt It he eloctrical conductviy,of th
{5 B Y s ege e MR uiledidhis to mey the elpctical conductity of the,

i di n- 325yl ] cenoftenyhefal W-I” e higher Iﬂ}arpthaeelaztrnal gonydyatiatitp ohthie nying dl. | Then- 3- yI
I V- (4, 4-di I di nmet.hyl d :
}{(38( 5S) - - | ﬁ%{]@é ; l q‘?ﬁ%ﬁ’tﬁr%ﬁ@g‘ H‘I“ﬁr ag‘iaWeagpé&p?ﬂ hs isyPRlied y) | ca

rbonyl} -5- élﬁérgWﬂﬂ)th@#eWrt?eztansfér%H)di?éd@l?%'thé)thbl@ért ehétaB When further
}-/V-(4, 4-di met hyl cycl ohexyl) di met h r opanam de; (29S) -

-{(3S,59)-1- @l[r(oslstsct/ot)matat Anelts, oadpmliyar)d |Iamar| mrheofzthyel ptac rigal ¢inergyyl ] ca

o Y e § 2 2R B W B RERSHrd iedteh el B ok aRIRERY ) Sk thermay stress

(29) - N30{ ( 350A3he llinfrlg( 8 Wit thus be substantially reduced during the remaining part of
)-4-(2,4-difluor ﬁﬁhenyl) |, 6-di hydropyri dazi ne- 3-yl pypo
|

i di n-3-yl ] cthep® Iﬂ}g-FHOP@SB met hyl pi perazin-1-yl)carbonyl]pyrrolidin-3-yl}-
-(cJ5-4-ne thyl cycl ohexyl)tetrahydrof uran-2-carboxam de; [142]
-{(3S,55)-1-{[(3S,4/7?)-4-(4-chl orophenyl)-I-pyrimdine-2-ylpyrrolidin-3-yl]
carbon yl}-5-[(4-nethyl pi perazin-1|-yl)carbonyl]pyrrolidin-3-yl}-

- (4, 4-di net hyl cycl ohexyl )- 2, 2-di net hyl propanam de; [143] (2S)-N
{(3S,59)-1-{[(3S, 4

)-4-(2,4-di fluorophenyl)-I-pyridine-2-ylpyrrolidin-3-yl]c arbonyl
}-5-[(4 rre hyI p| perazm 1 yl)carbonyl ] pyrrolidin-3-yl }-/V-(



(4- met hyl pi perazin- |-yl)carbonyl]pyrrolidin-3-yl}-
-(2, 4-di fluorophenyl)-2-nethyl pro panam de; [ 155]

{(3S, 5S)wb20{0(36%14/ ?) - | - ?er ?- but yl - 4- (4- chl or ophenyl ) pycrao20e9m0836¢! ] car bo
nyl }-5-[ (4-nethyl pi perazin- |-yl)carbonyl]pyrrolidin-3-yl}-

-(2,4-di fl uorophenyl)-2, 2-di met hy | propanam de; [ 156]

-[(3S5,55)-1-{[(3S,4/7?)-1-7er?-butyl -4-(4-chl orophenyl)pyrrolidin-3-yl]carbo
nyl }-5-( piperazin-I|-ylcarbonyl)pyrrolidin-3-yl]-

-(2,4-diflu

-{(3S,59)-I %ggzﬂ%/ﬁﬁ@“&%b’%ﬁgg i &%?‘gﬁﬁ%ﬁgﬁs éﬁ}@éh RMBe fPgacs Bub_ i ¢
arbonyl }- 5-f (sﬂ:cn%tdwy ma&%r paolrof rﬁowér) m%ltémébﬁa]lrﬁé/rrfmbl il iiectbrifurnace, for

-(2, 4-di fl uorophenyl) 2-di me t hyl propanani de;

-{(3S, 59) - | -In$tagee 2/59%- |Tm§ at the: $tertofthe mwbm&ﬂ%yvqlwhmqqlmmlm car bo
nyl } - 5- car bonyl rrolidin-3-yl
-{2} dilﬂ uoro {ahé)HpﬁtWHHuclng and [1%9} P -
-{(38,55)-1-{[(3S,4/7?)-1-?er?-butyl-4-(2,4-difluorophenyl)pyrrolidin-3-yl]c

arbonyl } - 5-BEXampte hyl pi perazin- 1-yl)carbonyl]pyrrolidin-3-yl
}-./1V-(2,4-difluorophenyl)-2-furam de. [160] [161] The conpounds accordi ng
to the pres?p&d g.entlgﬁ al so can form pharmaceutically acceptable salts.
Such phar macd@GUEHANOLYEG abl e salts include acid-addition salts formed
by aci d having pharmaceutically acceptable anion to formnon-toxic acid

addi tion salA lihitg fofidg5 KT ingketish furnhd® loparatihgat deréqwého@rSoMM@w oric

acid, sulfuric acid, nitric acid, phosphoric acid, hydrobrom c acid

hydr oi odi ¢ M%PTW%QSWI{@NS or@an‘fﬂ@ Bsidsorl the raféadlrgjmea@ mtht te ¢
d, t t

fr 11 ol oo sfifeded ool £ (A6l fe 175 InguBEHE reliab it 0067 T e 3E6(! The |

aci d, nal ei dnsuting @Mctdm lay&e;1 sonbisted aicoel %udbly a&ng‘r&t haheNpD4, othiec

aci d, benzenesul fonic acjd, toI nes aci pht hal enesyl f oni ¢
SSia aed HeNAINBS b Fopwisscuifes S0n taaanha JhebiRoERLar e
sul furic aC'IH?UIHﬁﬁg?q'@ﬁHHOW'I eﬁ‘c'l %Qé Ay dimhalg st 1ReiidsiaBdof B 'uhéiﬁatmy(;rted

conpounds of formifa 1 accor | to the present invention can be con
to its sal ts’efmcwoymehwasrwhpeétamm 4[co62is[ing 8f aFroavdsympixturef48cbriyi ng t o

th t o t h t b
ot esent> as. AVOBRESTARRIE Ry 48°H B et oL B o L of By G7ERC anc
i ndi vi dual difasificrepanictes. TTe thisSAfixture RMQAS iadlde@NTRBPASRPDI %ﬁnéraewmese

isoneric forms and m xtures. #164] 165] In another aspect, the present
i nventi on priesindeiadar pasedon ther wiiakh X ithe nainiire afgranbite ardsles| silicon

conprising t

conpound of %gp%ﬁ&@éle?%‘ggesl?%é@glggeWWE&QJ f‘-‘(g;y %5 dgh%%bérﬁ'rn Zast he
same as def ianedriagoagent] 1 T8k (iding] wésithéieaiftenaduped drite blakeeswmladwgaral on
provi des a process forzfpr forrrula 1 cowgdrlsm t he st f am de- coupling
a conp#lind cYUSCEPIAn|iR aform;afia graphHe &y f'”ftg‘f" ﬁ’ﬁf‘?’é’ tt'Be nare tedsipeund of
formula 1 ng f 7 ]a [ 181]
wherein [182‘?’@% g‘%g’?@%@ﬁ ||§3 hg/- ?(;ecgugﬁﬂ i 8§le|§?}§ GFRf?ﬁél ﬁR’Eﬁ 4 V\[Fé]SS glr)lgé%ﬁea same
as defined dimating ratelof magimemrif) Egmrthouate ademperatate ng1§®0ﬁ§.‘p preferably
t - but oxycar bonyl (Boc), bnezyl oxycar bonyl ( Cbz) or

fl | met b I 5] [186 Add t N t
nvent o pri dE0G hreace SlsiiatvEbeRs: MR, REPeaiRs RUie e HpRgeer
conpri si ng tfbmaﬁ;tee t%pﬁ'?oﬂ'fét Réihy ﬂgbéh\%éﬁ\o@m@ﬁ%dohnéﬁhﬁbulé phrtsor ARer i n
t he above process follo i) reductive amnation with G -G O al kyl,

C3- C7-2ycl oatamnlng)rthﬁenes:bmpellcbparﬁdss eIMaved whereaftritthediing i cumey. Jigl i ng

with aryl ha 14,19 1

represents (f}lﬂ% LF]@JF&P?%X@%%@(%F%@E%?J %%’@eo ar;ff?'nlﬁét'grélgyc e St
heteroaryl vduiiblé furtiasebsheatihgdeactos whete itus edked th teinpeestate ofiabove
substi t uent sel ected fromthe group consisting of hal ogen, am no,

G - C4-al kyl 118Q°6: uor onet hyl, hydroxy, G -C4 - al koxy, cyano and oxo, and
[192] R2, R3 R4, RS and P are the sane as defined above. [193] [194] It is
preferablet r dif3g r

Pivent on' i nTiE g, M Ickfed 1BY ol e el D stpRy, of
reacti 8, aneleptuicterargpitd yh@nmmmtlablcmlltbthsmmaee dookmaximuhv effest afel®ct ed
fromthe group consisting of, but not limted to, dinethylformm de,

di net hyl acet am de, tetrahydrofuran, nethylene chloride, and chloroform

[ 195] [196] Deprotection reaction for am no groups can be carried out in

t he presence of strong acid such as hydrochloric acid(HCO ), trifluoroacetic
acid(TFA), etc., in the presence of am ne base such as triethyl am ne,

d| | sopr opyI et hyI am ne( DI PEA) et c., or by hydr ogenatl on. SpeC| fic reactl on

o o o o S~ o, " o ~



converted to salts thereof by conventional nethods. [201] [202] After the
above reactions according to the process of the present invention are

conpl et edwopooxisecgis can be separated and purified by comgemo20maooses
post-treatnments, for exanple, chromatography, recrystallization, etc. [203]
[ 204] The conpounds of the present invention have potent agonistic effect
agai nst nel anocortin receptors, and so the present invention provides a

mel anocortin receptor agonistic conposition conprising the conmpound of

formula 1, g@iv@?%rn'gacefﬂé.r\%g‘tt%y %ﬁﬁi giﬁ@cgr?wiagaﬁ%ﬁ);pﬁieg to k%{ﬁ'ﬁg&%%rnﬁp%eﬁégﬁn

active ingr ent’, "al ong ar naceu ac ce arrier.

particul ar, After eeltingsiandopoadngrafi the bilicdbm efrgmethenfurnagenthenintias wa ent
effect for the prevention and treatnment of, but not limted to, obesity,
erectile dysIgwed tonbe foglrd i 29ACiand aaat tested farosfuctily) atmaximye
compou ac } e i v i i 17 LhG kR ca

pur posgs,j a Spé?%ggraggﬁgk\yz;i F@éﬁ@s \t/\lj)u e@%km'i ﬁﬁ?ﬁi@?ﬁi%@o??&%fhmqo ng/
kg body wei gtas thmisuneiduaeg byotade dhisepewstleat dlosageurindoard drakirgg dbtege

| evel specific tq in diyidual tjents can be varied, dependi.ng upon

spect 11 conpsndneoctadudily BEithe: gyl Riere@redosman oA hikannects

adm ni strat ijequdtiveR and nmet hod of drug, excretion rate, drug m xing, and
severity of disease condition. [207] [208] The conpounds according to the
present invention can be adm nistered via any route depending on purpose.
| nj ection, d&delting of shis@nnasal administration are preferred, but the

adm ni stration may be made through dermal, intraperitoneal,

ret r onggi t onedls A das! Adkintd FRPurhZdOlnkNiibd 98 HRPE! Adelihg O
exanpl e, aqueous or oIy suspension for sterile injection, can be prepared
accor didng tcstdxnveuvwhmltthecbdprplied;eﬁ[gc?reamﬁdmfspw. sArtbtal ofelst kgngiliege mias or
suspendi ng agents, vents usefu or this purpose are ter, Ringer's
solution, a e'ﬁ%‘f)trbggd“mtﬁs-SOK&QQS’nm‘)S?%}e’InFiog malieq bath was gbsg d
conventi onal S i i i 2k BL i oi
el udi ng. moadcR SHBWSfaL 3 mF BRI SR gy o ARIcR e ek R el O i
such as ol eito the mbltearsilnused for injection preparation. [211] [212] Solid
dosage forns for oral adm nistration are capsules, tablets, pills, powders
and granules, and in particular, capsules and tablets are useful. Tablets
and pills are preferably prepared with enteric coating. Solid dosage forns
can be prepared by m xing the conpounds of fornula 1 according to the
present invention with one or nore inert diluents such as sucrose, |actose,
starch, etc., and carriers, for exanple, lu bricants |ike magnesi um
stearate, disintegrants, binding agents, etc. [213] [214] The present
invention is described in nore detail by the follow ng Preparations and
Exanpl es, but the scope of the present invention is not limted thereby in
any manner. [215] [216] Abbreviations used in the follow ng Preparations
and Exanples are as follows: [217] Ac: acetyl [218] AcOH acetic acid [219]
(Ac) 20 acetic anhydride [220] Bn: benzyl [221] n-Bu: n-butyl [222] t-Bu:
t-butyl [223] Bu: butyl [224] BOC(Boc): t-butoxycarbonyl [225] c-Hex:

cycl ohexyl [226] c-Bu: cyclobutyl [227] c-Pen: cyclopentyl [228] c-Pr:

cycl opropyl [229] Cs2CO3: cesium carbonate [230] CuSO4-5H20 copper (I11)

sul fate pentahydrate [231] DAST: diethylam nosul fur trifluoride [232] DCE:
di chl oroet hane [233] DCM di chl oronet hane [234] di Me di nethyl [235] diF:

di fl uoro [236] DI PEA: diisopropyl ethylam ne [237] DVAP:

4- di met hyl am nopyri dine [238] DMF: N, N-di net hyl f ormam de [ 239] DVSO

di met hyl sul f oxi de[ 240] EDC. | - (3-di net hyl am nopropyl)-3-ethyl carbodi i m de
hydrochl ori de [241] Et: ethyl [242] EtOAc: ethyl acetate [243] Et20

di ethyl ether [244] HO: hydrochloric acid [245] H2Q2: hydrogen peroxide

[ 246] Hex: normal hexane [247] HOBT: hydroxybenzotriazol e [248] HBTU:

2- (I H benzotriazole-1-yl)-1,1,3,3-tetranet hyl uroni um hexaf | uor ophosphat e
[249] i-Pr: isopropyl [250] i-Bu: isobutyl [251] K2CCOB3: potassium carbonate
[252] LHVDS: lithiumbis(trimethylsilyl) amde [253] LiBH4: |ithium
borohydride [254] Lid: lithiumchloride [255] LiOH |ithium hydroxide

[ 256] Me: nethyl [257] MeOH net hanol [258] MIBE: nethyl t-butyl ether [259]
MySO4: magnesi um sul fate



[ 260] NaBH4: sodi um borohydride [261] NaBH3CN: sodi um bor ocyanohydri de

[ 262] NaBH(QAc) 3: sodiumtriacetoxyborohydride [263] Nal O4: sodium

nmet aper i ostonaicspsa64] NaQr Bu: sodi um t-but oxi de [265] NeOHNGR06h/060364

hydr oxi de [266] NaN3: sodium azide [287] OsO4: Osmumtetroxide [268] Pyr:
pyridine [269] Ph: phenyl [270] Pr: propyl [271] t-Bu: t-butyl [272] TEA
triethylamne [273] TFA: trifluoroacetic acid [274] THF. tetrahydrofuran
[275] [276] Particularly, in the follow ng Preparations and Exanpl es, the
conpounds ofc%ﬂﬁspr esent invention were prepared according to the follow ng
synthesis pro tUresTitle Induction furnace for nelting of netals, |ining
for an induction furnace and nethod for production of such |ining.

Technical Field The present invention relates to an induction furnace for
mel ting of nkt al dndyctian tinase jorgneitivgrof matalsihat deapet eemngatyinductivelyi ni ng
for su fur hpi.cal By el Lk : 14 i on
fur nacggs1 rn)s"ﬁ%r?r)g?j ggagghg\pegsrééﬁ? %{:'ﬁygﬁ%cﬁﬂ c{a“%'t @@n@&gﬁﬁgﬁﬁet%ﬁ Qﬁ*ﬂ@y
connect i ndumimpriginyg ian nsigture oft gtaphittoandesiticory catbide cémdretaal ani alectrituct i on
furnaces the el ectrical gro erties, of the lini n\ag in {bge i nolucti on furnace

8 YePlether meta

i s not i npor@PRRUChYily higher thamihe glechicah&epdreth 481 kg mgjted
materials. ot mdiais SollioYtall SkIbABE (RANHIC elethical eRBLERRY O fhel N
solid state, such as silicon and germanium wil owever not connect

i nducti vel y metahta beynelted whers the ohesalas e mofteorstiate. t o start the nelting
process it nust be used a suscector which is inserted into the furnace at
the stgrt of,the ti.ng.praocess of,.solid silicon_or. the lining.nu e
e { Fom arf-el oclEHENN pREaRG aEeswRia rih EfTe PoctiBes ¢4 Adih bty
such as gr aﬁhéﬂiﬂingﬂtﬁﬁgﬂ%sﬂgom%hww tldtyraghitd and@oL80 % By Ieigaker pl ace
indirectly as the graphite lining wll be heated by induction and where the
nmetal is heddlE®nBAThER: radi ation fromthe graphite lining. As graphite

al so has a higher electrical conductivity than nolten silicon, the heat
transfer durgng tlﬂé?w ﬁgﬁ%ééé&r{?ﬁ 18 Haif %,Oc}’\’_%ef‘al%at’é L et@eli]ﬁ' lthgon i s
in nolten state, w e based on 1nductive heating of the graphite Tining.
Thi s has di shedViairtgacmapases R@-3§r oy iveidhtrofrggaphite agd t30e7 Yo by wesghi ofy
period wll be the hottest part of the induction furnace. This requires a
very cbﬂ)r eRIRONR2TRYS i ng of the graphite Iining causing high heat |osses.
Further the graphite lining, the induction coil and the cooling systemfor
the lining w !l henipgbeetedn ivddutioh fuRRicER! fob ity oPndthle WHhieR &Y not
invention it is provided an induction furnace for netals having a | ow

el ectric corfPNPECY inductiyely tin s@llidrstatesia hebh,a GHe? & ithe di ni Ag that Hieiged by

i nducti on at . . t] . | d: : I L of
heheat | ng IS 5 RuRturd S Bty R st biseiahd fhatifeJRib faS s

i nducti ve cdriglkeat élestrical tdreduntivity tharethel metal tobe meltéd evHennthegnetdl is i
further pr ovicged a lining for an inducti ﬂgafé” nace whtﬁre t%ﬁ e| ectrical

conduct? vi t ySQHF St@lE. Puhioier dhan e eleciricahaapdurivith forthe meghirbe SEld t he
lining in sughe@tnieMhetdldd iﬁrﬂ\%ltﬁh%ﬁétéi cal conductivity of the lining is

adj usted according to the nmetal that shall be nelted in the induction
furnace. Description of the invention The present invention thus relates to
an i nduct i orb.f ur ldoiagfancordihg itoglaym 4vee hlasr altat edd zed ciomndhat thadinitg vel y
in solid state, said inductjon.furnace. havin dini isin f

M xture of | GUEIRREY SAMPIDE (AR °k BhaiehL A Sredhie Mad B0rRT e by wikleft of .

hi gher than diliwred®ebidel cal conductivity of the netal to be nelted when
metal is in solid state, but |ower than the electrical conductivity of the
netal to be nelted when the netal is in nolten state. The lining preferably
conprid2s 8(F-20 %iIBARGCFding o glaiphe t@hahtazot 80 i% ey weh gittatdhediningon
car bi de and r BYMA j i ri-se - 0 el o
graphite and‘@f@?g gé zga@v\%péh\pagb { rsa%f Irqqggﬁiggadrngi Z%&Tﬁg ng) @)é][grwi?cd;ré'"égn

condi cti vi t ycarbidehe |ining can be tailormade to an electrical conductivity
relative to the electrical conductivity for the netal to be nelted by

regul ati ng the copte f siljcon carbide in the_lining, as the elect
Conduct i vi'tyrs n ohaha ey kot fbg eeindhclior fbReas ngre bk eieoe
silicon car bigenchigy Bfﬁ?@ﬁﬁin?%ﬁﬂb?%&éﬁé&'16rthé%lé’étﬁéaﬂébrﬂiu'ctiﬁtwef fy use
in induction furnaces for nmelting o tals which do not connect
inductivity in solid state, which lining has a higher electrical
conductivity than the netal to be nelted when the netal is in solid state,
but | ower than the electrical conductivity for the nmetal to be nelted when
the netal is in nolten state. The lining preferably contains 80-20 % by

wei ght of graphite and 20-80 % by wei ght of silicon carbide and nore
preferably the lining contains 30-70 % by wei ght of graphite and 70-30 % by
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better energy utilization wll thereby be achieved as the heat energy is
transferred directly to the nolten netal in the furnace and consequently

t he heat wonresssmiot he Iining will be substanially redupet/nobbe/nesd for
cooling of the lining and of other pasts of the furnace will thus also be
reduced. This results in a substantially increased lifetinme of the |ining.
The lining according to the present invention further has the advantage
that it can be nade fromvery clean materials. The present invention

wher o the.citbeel Baf OB BRdre 0 I Rodack T i b UE MEdolnl B, (e

netal that iHighéer dlectiRlal egnductivitg thar e tetdilwhennibeh®etdlSs heisbid state,
characterized in that a m xture of g{aphlte particles, silicon carbide

particl es aritdower elgatrisabeendichiviey thiad thermelal when the meig! iz selid states he
formed 4ini i e d . e : 0 { he
el ectr ifical COP]&?JE%:&{/E é{;j)r/?o e?ﬁgﬁl F%r@ﬁé%d?ﬁégggltg%%ﬁ?lé%tSﬁﬁcg%%ﬁaet| o]
bet ween t he pgrtiglbstandpar tadlomsbased t biader lis domedintdi aldinpay Whareafter the
Preferably the m xture co riseE 20-80 % by wei ght of ?riﬁpite particles
and 80- 20 %fBYMGRiliging isrcuted pedraked Bt ademReratieabyR Tt Kon- based bi nder
in anamount of 10-25 % based on the weight of the mxture of graphite
particl es sig i coneidd d6cdaint to! @gim Yolcen B BlacE 3R ¥ i the g1 XtiIr &hsPY | ses
30-70 % by wei ght of graphite particles and 70-30 % by weight of silicon
car bi de and electricalosorsiustiditbohther lining i adjusted byfregulatisg ¢heé satinl betweene

wei ght, of the mxture. of graphite rticles,and silicon carbide particles.
The ca]r on- @Jgghﬁ(%f)ﬂﬁgesi %”‘25\"8%’8 85%é($ﬁ)ﬂaﬁ'ﬁkﬁsural resins, synthetic resins
such as fenol formaldehyd resin, furfuryl alcohol or tar-based binders such
as petrol eurp.cokevpttiodhactording toictarhn.7 MHe 18, 8 santahet ¢ iere datiw athabeepi ks
is used a binder, a curing _agent selected anong hexam ne and organi c or

i nor gani ¢ acdNedurgr eorppEses 4030 AuB¥Iveight RE IRaRNite Patlisias and Sélag%&ﬁ-hyased
binder is a e [ : : i tyl Sh; i LiC ¢ de
particles tﬂgggafﬁf%@§85?§%H§3d%%ﬂaéggﬂﬁb§?ﬁ%§‘qé§ﬁﬂt%ﬁggF§¥3?6@5°Eﬁ??%g
heat i ng and 1krRbg hdeedoomdiee waight afathbamixtdreaofdgriaphite pastities andr siticon | n
addi ti t he uge Ofrf r bon- based binder results in a nore dense |ining

whi ch pteverfi¥ E@dﬁi'g?ﬁon of nolten netal into the lining. It is further
preferred to add silicon particles to the m xture of graphite particles,

silicon carbjgle pAetHod 86cafhgCr 818 [Based Pt rder & pianeadUM  stHbf tHd ent
for the carbon that forns during carbonization of the binder to react to

Si C. Short dabdurepeentainst 30118 by H¥i wgight ir graphide pastielegeand JAF3Q G0 hr ough
an i nduction,f. » I -t he.lhyention. J: descripti of

I nvention | n%égéﬂgggwé?@%éﬂ@%péﬁg@éﬂ% %ﬁdj\éré%gg%ﬁ?géﬁécﬁ% 'ﬂﬁ%‘ué'{“.%té‘hp {Jrnace
accordi ng tol1-H8 %riessudt oh e Mdight, ofcthepmixtiinegofagraphite | airticlgs lanai siicoh whi ch
on the_outsidehas an induction coil 2 enbedded in a refractory material 3.
The i ndUI at iGHPIdeRAYCIEScan consist of a refractory material that does not
react with carbon, such as AlI203. On the inside of the insulation lining 1
it is arrangpd a Mbmdaﬂagc@reﬁ@rfé; gginfa 7, IR d PULBLiOR GOBRI | SI AT MRaffithd ur e
of graphite, silicon carbide, “carbon-based binder and optionally silicon
particles. Aarbondasetdghdénisnsglectedsamengswiurahagasinapynihetibagesingiangd 4 .
The |ining Hs gure bat a tenperature between 150 and 6000C and i s baked at
a tenperaturgp BE% f¥56&c. The curing tenperature is dependent on the type
of carbon-based binder that is used. The amount of silicon carbide is

adj usted t o pht ai Metibdehesdriingado eaineiuat icvih tayr hhat eonezwadt si hn thaethd ni ng.
Generally the anmount of silicon carbide is adjusted in such a way that the
el ectr?tal ceathoethasedybipder iseselarted amana deaol formpldedydtnesin and farfayt ri cal
conductivityd?3h6me metal that is to be nelted in the induction furnace
when the netal IS in solid state, but |ower than the el ectrical
conductivity for the netal to be nelted when the netal is in nolten state.
The anount o0f3.si | Methodtacdordimgito ddim t3 kel al i anci@ di z & det medmat2caniy 80 %
by wei ght, and nmore preferred between 30 and 70 % by wei ght. Before start
up of a nelt?ﬁ@“d?@pgeghe i nduction furnace is filled with solid netal

When supplying electric energy to the coil 2 the lining 4 wll connect

i nductively, while the netal to be nelted will not connect inductively. In
this first period of the melting cycle the lining 4 will therefore be

heat ed due to induction and heat will be transferred by heat radiation from
the lining to the solid netal. When the netal starts to nelt the electrical
conductivity of the nolten netal will be higher than the el ectrical
conductivity of the lining 4 . The nolten nmetal will thereby connect

i nductively and a part of the supplied energy will thereby be transferred
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resin binder based on the weight of the m xture of graphite particles,
silicon carbide particles and silicon particles. To the binder it was added
hexam n agoaomwsidlg agent. The |ining was thereafter cuped/Ndodpdbsd by

pl acing a susceptor in a formof a grmphite cylinder in the center of the
furnace together with a thernocouple. The curing and baking of the lining 4
was done at a heating rate of naxi mum 1000C per hour to a tenperature of
15000C. The lining 4 can alternatively be nade separately outside the

i nduction f ac t inhg. th LAl 4 bet ween ter and .inn ul d
parts. Aft ef{‘{]—anpq‘."%‘,O"?%gé?fﬁWQrt?’nélé%qgaﬁ“ s’ e%ggrd' %\ﬁe ea'f'f'erethﬁﬂgﬁi ni ng
i's cured. TheuringtRjersibfleRRId ahdng hekeminecand fiorygeicailld he cured |ining
is placed in a suitable furnace or heating reactor where it is baked at

tenperature of above 1100 C. The Iininq was tested for inductivity at
10000C. At st@art Methoseaceasding tor clainadily cch ener iyt d tB€ dnduttithat &g 2

t he furnace (; ; ISR T ; ; once. Thereafter solid silicon
was supgl i edﬁlﬁg&tlﬁ?%turnarﬁgfogﬁgjlﬁélozg%}%%fer mel ti ng and pouring of the
silicon fromthe furnace, the lining was allowed to be cooled to 2000C and
agai n testedl8.or Matheock aedargingt tonelainngi®-4,febta ofa €3 &Wi Zked | iinh nghahen
took 65 kW The effect taken,by . the linin s thus reduced. 15 %  This
Shows that cIORGPRTRISsRarurehis M orire of Siepts BRI RLSoN B9IAe ¢ he
lining is inciri@eshnlédibbRaiadel IRAGEHt&n bbimt isuficient Y8t iHeN8a®onsthht con
Chunks of silicon was filled into the furnace and heated to 15500C. Melting
started wherfofre dsiripgicageonizatian ok thadtirderds reget ta Sict al of 15 kg silicon
was nelted in 55 mnutes. A good novenent of the nolten bath was observed
whi ch shows that a major part of the energy supplied was transferred
directly to the nmolten silicon.Cains 1. Induction furnace for nelting of
netal s that do not connect inductively in solid state, char acter.
z edi nthat induction furnace has a lining conprising a m xture of
graphite and silicon carbide and has an electric conductivity higher than
the electrical conductivity of the netal to be nelted when netal is in
solid state, but |lower than the electrical conductivity of the netal to be
nmelted when the netal is in nolten state. 2. Inducting furnace according to
claimc har acteri zedi nthat the lining conprises 80-20 % by
wei ght at graphite and 20-80 % by wei ght of silicon carbide. 3. Induction
furnace according toclaim2, char acteri zedi nthat the lining
conprises 70-30 % by wei ght of graphite and 30-70 % by wei ght of silicon
carbide. 4 . Lining for use in induction furnaces for nelting of nmetals

whi ch do not connect inductively in solid state, char acteri zed
i nthat lining conprises a mxture of graphite and silicon carbide and
that the lining has a higher electrical conductivity than the nmetal to be
nmelted when the netal is in solid state, but [ower than the electrical
conductivity for the metal to be nelted when the nmetal is in nolten state.
5. Lining according toclaim4 , char acteri zedi nthat the
lining preferably contains 80-20 % by wei ght of graphite and 20-80 % by

wei ght of silicon carbide. 6 . Lining according to claim5, c har act e
rizedi nthat the lining contains 30-70 % by weight of graphite and
70-30 % by weight of silicon carbide. 7 . A nethod for nmaking a lining for

i nduction furnaces where the electrical conductivity of the lining can be
adjusted to the electrical conductivity of thenmetal that is to be nelted in
the furnace in such way that the lining has a higher electrica

conductivity than the netall when the netal is in solid state, but |ower

el ectrical conductivity than the nmetal when the netal is in solid state, c
har acteri zedi nthat a mxture of graphite particles, silicon
carbide particles and a carbon-based binder is fornmed to a |ining
whereafter the fornmed lining is cured and baked at a tenperature above 1100
C. 8. Method according toclaim7 , char acteri zedi nthat the
el ectrical conductivity of the lining is adjusted by regulating the ratio
bet ween graphite particles and silicon carbide particles. 9. Method
accordingtoclaim7 and 8 c har acteri zedi nthat the mxture
conprises 20-80 % by wei ght of graphite particles and 80-20 % by wei ght of
silicon carbide particles and carbon-based binder in an anmount of 10-25 %
based on the weight of the m xture of graphite particles and silicon
carbide particles. 10. Method according toclaim9, char acteri ze
di nthat the mxture contains 30-70 % by wei ght of graphite particles and
70-30 % by wei ght of silicon carbide particles and a carbon-based binder in
an amount of 11-18 % based on the weight of the m xture of graphite
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