EP0310321 Bl Description This invention relates to a non-netal containing
spi roger mani um anal og, a phar maceuty ﬁ# cs%g]ﬁ;lsi tion containing such an

anal og and a pharmaceutically acce:glp L ier or diluent, and the use of
such 5 compositions in nedicine Geschickter et al., U S. Patent 4,468, 393,

| ssued Aug Lﬂ%ﬁo 1984, clainms a nethod of treating arthritis using various
ger mani um cont al ni ng spi roger mani um anal ogs i ncl udi ng:

N- ( 3- di et hy l1§giiRemion Riskes 1222 AérAmatal BorldiniRyt $pirdgefnaBionh HRAMLDE pRarthatelital demsusieon
N-(3- di met RyriaiAgNSIBR @R Yhalog2andZa pRariacditieallp Yacceptable rcamsrSer dildent, 4and Jthed espadt espchl O
N- ( 3- di n@t lgyrhpaBitiohe W rgdieing - 2- aza- 8, 8- di propyl - 8-germanspiro [4,5] decane;
and N-(3-di medédaghioRtsi ét@p.rSyHajent. 488,393 isBued iAbgusY28; Boedadlavens pethal ¢f Aediing athotime.
Tenoso et asing valibuSgerMaitiam tonthinGi 4pidg8maniss eredgdibeliwing31, 1987, clains a

met hod for t rieg@tdimhyraminoprpdyd-2sed-88-dmptyl-Swhimahspio 451 desans; adni ni st eri ng to a
pati ent suf f e-{Srimathyiaminopropyd@reee-88-diethy!Bigpmansplreld §hdesaner eat nent ef f ecti ve
amount ob a S\idrdioatvieminopraryd@taead . &aiPPPYly 'arn'énsg'm& qoerne; a8d ng of 15

N- ( 3- di net hy | Nri@rdirosthy mymwézaaa §8-dibyiyhhgp Pspz§° ﬁ’ﬁglﬂ@pu ro

N- ( 3- di met hy| TeAesAb2 Patent4.65435% "’tiP‘??t'H qf? ’Betj; % '@@ "F"j
N- ( 3- di met eg&a%ﬁ WUE!‘P szd'ﬂﬂ'ﬂefeg@ E cg _ tiple. SEIprogiz Kegiien
A " % nspl ro [4:5] decane.

and N-(3-di ¥ dlg_\iqg'l 8-99 ;L"E?gg , (Ricel),

Rice et %l. ?“@'Ia | B: :

di scl ose t he |m 5 propy ermansp 0[4 decane; and

di met hyl am nog J?Mt - ?%?S aflspird ecafis€Cane;

N-2- di ”Et hyI Iﬂ Qtoﬁr gp o&ek 738 oR8)! @%uc[e4i),5ilscl3§83ﬂ19€bynthesus of N-(2-
N- (3 di ng Mgm 185122 gsehtel O N2 dimbth\ABHARGHAIDSY-8,8-Bieth PR3-
di net hyl ama%aroorwél) S5, dN-@-cm‘éthy%nﬁﬁﬁ'Sﬂl)r@ dirRetiiy}-3-biashit A[B%] Unidévand, @htianN@s
that bi ol OGinfylaRMabreii o0 iet-3-28pR0 (5] iRiScahs) AU shieg) thaf Bistaicl dvallitibi ditiese Of
cancer cel lamgie®Whdived Bighi¢am hDLAIE OF caicdk béll giovam fumail canserecolisugrovr e tissTib eultarel s
no di scl 0SUhére @ nosisEIosRL dr @iygbstiorSh Gize I thittsath amirek haveriantisshril@acdviint i art hriti c
activityss 25 Rice efalCd. Hbterabycl. Chem.Hea(®)r Tavyal (19The(Rice IL.0diEjose #@ 7symhdsis( AIFER) |
(Ricell), dﬂheiwlamsaprbﬁye-smmdﬂwbs-sla-e-fazdspl(oz [45] decane and N-(3-dimethylaminopropyl)-9,9-
di met hyl anidstybpsikp-agassiradb A uridgtans and uthe -steleatysi bickajcal evgluaian of fuchyppmpounds
N- ( 3- di met tiydicaedl wpipiPxim g¢tipn egalnst kymee canger. aalissgrpwn m_tissugqyityre, Theye g nq, disriasu or
and—f ur t hersuggestiop int icet Il that sych gprerpunds\have paYartyiic g¢tviych conpounds, i ndi cat e
cyt ot oxi @ act Rigmetabal-f Setopt Hab2 7 eifried Juse 14496 EUGR P rid gg oW e %‘f rophEf e
is no di sclasupcensigingsf@peompypd phihedprawia) | ¢ hat such conpounds have

antiarthritic activity. 30 Rice et al., US. Patent 3,256,277, issued
June 14, 1966, (Rice IIl), claima conpound selected fromthe group
consisting of (1) a conmpound ? the forrrula 35 [ERR] 40 wherein Ais aring
of at |e¥st 5 ri ng atoms, all o ms bei ng carbon atons except
for [err]; [err] is sel ect ed er)m‘-tHZe Qrd\hp’ q.istRng of oxygen and
sulfur; Xis selected fromthe \gro sting of at |east one of
hydeggen, | ower al koxy, |ower alKyT, Iovver al kenyl, cyclo | ower alkyl and

nmonocar bgeyclic aryl; Bis a saturated ring of 5-6 ring atonms, the ring
atons in ri ngwhbrénm A a filgadh af It 5 Hirg’ Aayenallbdf @ ring Btog)s baigomrbor| Somsieoens for ;iR
sel ect ed f rigglédnd @O groay&insiéting) gf axygen| aky seing Xds eblaxiel dnom| teengrowpf congisting oftat
car bon at onegst theios hydiragen, lower alkoxy, lower alkyl, lower alkenyl, cyclo lower alkyl and monocarbocyclic aryl;
B is a saturated ring of 5-6 ring atoms, the ring atoms in ring B other than the nitrogen atom being carbon
45 atoms; Y is selected from the group consisting of alkylene and alkenylene of up to & carbon atoms; n is 0-1;
and R is selected from the group consisting of lower alkyl, lower alkenyl, cyclo lower alkyl, cyclo lower
alkenyl, lower and di-lower alkyl and alkenyl amino, saturated heterocyclic selected from the group
consisting of morpholino, piperidino, pyrrolidino, piperazino, tetrahydrofuryl and their lower alkyl and alkenyl
substituted derivatives, monocarbocyclic aryl, naphthyl, pyridyl, quinolyl, furyl and lower alkoxy; (2) the non-
50 toxic acid addition saits (1); and (3) the non-toxic quaternary salts of (1).
Rice lIl states that such compounds are characterized by their pharmacological activity on the nervous and
cardiovascular systems. There is no disclosure or suggestion in Rice lll that such compounds have
antiarthritic activity.
Rice et al., U.S. Patent 3282 047, issued November 1, 1968, (Rice IV), claim a compound of the

s5 formula



afd R i*s sel ected fromthe group consisting of |ower alkyl, |ower alkenyl,

cyclo Il ower alkyl, cyclo | ower al r and di -l ower alkyl and

al kenyl am no, saturated heterocygﬁﬁ%hggkgg?ed fromthe group consisting of
nmor phol i no, piperidino, pyrrolidino, piperazino, tetrahydrofuryl and their

| ower al kyl and al kenyl substituted derivatives, nonocarbocyclic aryl,

napht hyl , pyridyl, quinolyl, furyl d r al koxy; (2) the non- 50 toxic
acid addition salts (1); and £3) nt he n-t Lqﬁquaternary salts of (1).
Rice Ill states that such conpounys chiaracterized by their

phar magol ogi cal activity on the nervous and cardi ovascul ar systens. There
I's no disclosure or suggestion in Rice Ill that such conpounds have

ant i ar t hr herein Ryand R/jareyeactRielsetedfronn different gve qpthe@reup Gon3igidg 647, i ssued Novernber
1, 1966, (HPd¥dreggn claima conmpound of the 55 formula 3 EP 0 310 321
Bl [ERR] 5 (Wreveed 'R and err] are each selected froma different one of
the grdup dRRekselage %%19’0 PERYRGOf Pidyh IgwRr aliey|apg, phemyd lower iyt o g ky |
selected fﬁ Hﬂa ﬂq ﬂ§V§’PﬂU of pyr|dyl Iomer aIkyI and phenyl | ower

al kyl , 2‘ ovver Y
o W e str‘?f fug B A1 oy 2, b Shepe
andt hay  BRTIRED bl °%m§§$i§%gs Hy e ér@ta L grnerrd F@ e

di scl osure ﬁ?::e %Pgug‘%sl Mb@fbhb'@ﬂé E‘%ﬁé& %gi“ PR gmaLmp et

acti Vvity. qibfyf SmiRd ali azaspiroal ; an at ? gﬁg) %%eé?ix 4t Ecti ’hagbeceﬁl Ose
preparati GHQerOJd tﬁrol:g%&l%&bfahﬂ) et tIHE Ell)( no?emarQQh@ é’réﬁﬁ HnibfiGy leRdeSes and
state t hagertaR niditibers 181§, S:pCRAYRAN mmmma PEABro 765) | ukddcinel) B cRB& bells in
obser ves fisBie0tuBi® i 6b] n@rdmau o0 irl Kurtan @dncéraelsl Thékedis nb lelostler biRResiBr ked
growth i nﬁbé)Vth@fSﬁcle(fofrﬁﬁﬂnas Kive sriiarthaticactiiyber s (e.g., 3-(3-di nethyl amino
propyl - 9-t - Bigd pt al3 JaHasrdyslOCHem,, 1]3), L26He27a(1984), (RiceCVH)) didtlose @ltistic Fouldl td vaficuse

cul t ur e asythmebica Ghd wasymmetricat 3/9-dizkdspitt [5,5] tndacanes) Theae ao distloswre off bigestiorsinno

di scl osur BicaY! tietigugk sempounds haviRiaoyebidlogidakictivityich conpounds have antiarthritic
activi gy. RRice etal.dJ.S. Pafent Bi82548 dgeuéd JuBh&In 19741 (FBYe, VIN28airh 27 cqimpo@wl) haviidihe e
V1), discstyetwaldgmuleetic routes to various symetrical and unsymetri cal

3,9-di azaspiro [5,5] undecanes. There is no disclosure or suggestion in

Ri ES VI that such conpoundslhave any bi ol ogi cal activity. 25 Rice et
al 5" U S. Patent 3,825,546g iss 23, 1974, (ﬁé ce VIl), claima
conpouf® havi ng t he struct urangf or [EFBE_L%N\merel n
S IAGY
85 wherein

R' and R2 are the same or different alkyl groups of 1-4 carbon atoms
X = silicon or germanium

b’ A and A' are the same and either
CH2 or
40
0
o]
45
n=0or1

B = CHs when n is one and B is the same as A when n is zero
R® = alkylene or alkenylene
50 y = 2-6 when R2 is alkylene and 3-4 when R® is alkenylene
R* and RS are the same or different lower alkyls having 1-4 carbon atoms, lower alkenyls having 3-4
carbon atoms, or cyclicized together form a heterocyclic group selected from morpholino, pyrrolidino,
piperidino and lower alkyl (1-4 carbon atoms) piperazino in which said lower alkyl is attached to a terminal
: nitrogen atom. Rice VI state that the bisquaternary salts of such compounds exhibit antihypertensive
55 activity and are particularly useful in blocking ganglionic activity in dogs and other animals. There is no
disclosure or suggestion in Rice VIl that such compounds have anti-arthritic activity.
Sanwa KK, European Patent Application Publication Number EO,186,505 A2, published July 2, 1986,
claim a composition comprising an organogermanium compound represented by the formula
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[efr] and [err] are the same or different alkyl groups of 1-4 carbon atons
X = silicon or gernmanium A and [errdpegﬁgﬂeaﬁane and either [err] or 40
[ERR] 45 n =0or 1B = [érr]” when N TS one and B is the sane as A when n

is zero [err] = al kyl ene or al kenyl ene 50 y = 2-6 when [err] is

al kyl ene and 3-4 when [err] is al kgpylgne [err] and [err] are the sanme or
different | ower alkyls having,1l-4 carben at , b r (8) kenyl s having 3-4
carbon atons, or cyclicized 'p&@tﬁe‘f ﬁr'm erocycl i c group sel ected

fron1nnrpho|ino pyrrolidino, piperkdi Ro and’l ower al kyl (1-4 carbon atons)
pi perazi®uo in which said |ower alkyl is attached to a termnal nitrogen
atom Rice VIl state that the bisquatenary salts of such conpounds exhi bit
anti hypertensive 55 activity and are particularly useful in blocking
ganglionic activity in dogs and oER&EMUA dnls. There is no disclosure or
suggestion in Rice VIl that such conpounds have anti-arthritic activity.

Sanwa KK!? Eur opean Patent i cation Publi ' e O 186, 505 A2,
publ i shed JppinRis ngﬁgereflgoﬁ\m& B i desen %W ch%ﬁb Q‘Wﬁbrganoger nmani um

conpound represented by the fornula 4 3103 1 R R 6
[ERR] Formula I 10 wherein n i n \lnt R i s hydrogen,
al kyl , COO—| -COOR , phenyl, 15 vae aI kyl group, and a

hi gh mol Bcul ar carrier for phar cedti ca ent S. -3~ Sanwa KK.di scl ose
that such conpounds do not have i Aruni ty accel erating action but instead
have i munity adjusting or regulating action. D Martino et al., J.
Phay macol . dgy R is 2 eedMgHdreup, ahd @ high hdleduld? cérid) ¥ bharmaaiitical @gentshe abi | i ty of
Spi Meger s NeuRvdl RK {disclostd thatesuBh RHTHigdGRdST doChdt [have id@rmlgiT acedlerating ,action but instead have
| mmunophar namodity adjdding at0dguldthg actb885) report on the generation of suppressor
cell's in 25 pimanind etrah! & Fharmadob dExpyi Thirapsaot. 1206)003rkidi (1986) rebret ohuthe abilfty efrspiroger-
Nat i onal Unmhanismstb tndyceRGppbredenr eals. Appl i cati on Publ i cati on Nunmber WO 85/ 05031,
publ i shed Badger et al., Inmunopharmacol., 10, 201-207 (1985) report on the generation of suppressor cells in
25 normal rats treated with spirogermanium.
The Australian National University, PCT Patent Application Publication Number WO 85/05031, published
November 21, 1985, claim a method of modulating or suppressing the immune response of an animal which
. comprises the administration of an effective amount of at least one amphiphile which is capable of
\_/ interacting at the surface of a cell to modify the surface properties thereof so as to inhibit or modify
30 recognition of an antigen by the altered cell. Preferably, the amphiphile is a cationic surfactant, such as a
double chained quarternary ammonium surfactant.
Gerschickter Fund, British Patent Application Number 929 739, published June 26, 1963, disclose
azaspirane compounds of the structure

o .C ‘\::‘u\‘ Men-ad

wherein A is a mono or bicyclic carbon ring of at least 5 carbon atoms, X is selected from one or more of
hydrogen, alkyl and alkoxy, n is 0 or 1, R! is an alkylene chain of 2 to 6 carbon atoms, or an alkylene chain
if 2 to 6 carbon atoms substituted by a hydroxyl group on a carbon stom at least beta to either nitrogen,
4 and R? is dialkyl, each alkyl group of which has 1 to 6 carbon atoms, or an alkylene chain forming, togsther
with the nitrogen atom to which it is attached, a morpholine, piperidine, pyrrolidine, or piperazine ring, or an
alkyl-substituted derivative of any of these containing from 1 to 8 carbon atoms in the substituent group,
and the non-toxic acid addition salts thereof. The Gerschickter patent also specifically discloses N-(3-
dimethylaminopropyl)-9-t-butyl-3-azaspiro(5:5)undecane. The Gerschickter patent also discloses that such
s0 compounds are useful for their pharmacological activity on the nervous and cardiovascular system.
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NoVember 21, 1985, claima nethod of nodul ating or suppressing the imune
response of an ani mal which corrprlEch .L 3&{“ nistration of an effective
anount of at |east one anphiphile Whic |s capabl e of interacting at the
surface of a cell to nodify the surface properties thereof so as to inhibit
or nodi fy sBmMARe OFPJREINVENTIIN an antigen by the altered cell. Preferably,
the anphi phiTe 1s a cationic surfactant, such as a doubl e chai ned

quart ernary Thisimvantionretes ke tompbund CEthé folmulkt er Fund, British Pat ent
Application Nunmber 929,739, published June 26, 1963, disclose azaspirane
conmpoundls of the structure 36 40 wherein Ais a nmono or bicyclic carbon

ring of at-least 5 carbgn atgm X p| ected fromone or nore of
hydr ogen, al kyl and al koky)
6 carbon atons, or an al ky)¥ 7

()

[err] is an al kRLene chain of 2 to
nif{2 to 6 carbon o] substituted by

a hydroxyl group on a c&bon (&H )Qﬁ{mbeta to egt’her nitrogen, 45 and

R2 is dfal kyl, each al kyl group of wh ch B)e0~B cxrbon atons, or an

al kyl ene chain formng, together with the nitrogen atomgto which it is

attached, a norpholine, piperidine, pyrrolidine, or plpeﬁa2|ne ring, or an

al kyl -substituted derivative of -any of these containing from1 to 6 carbon

atoms i the substituent group, and the non-toxic acid addition salts

t hereof . The Gerschickter patent al g@ fwly di scl oses N-( 3-

di et hyl am nopropyl )-9-t-butyl - 3- azaspl ro%S ndecane. The Gerschi ckter

patent al so discloses that such so conpounds are useful for their

phz}r macol egersil activity on the nervous and cardi ovascul ar system 55 5

EP ®31% 321niB3-7SUMVARY OF THE | NVENTION This invention relates to a

conpound of misetdr@arnula: 5 [ERR] 15 Formula (1 A) wherein: 20 - nis3-7; m

is 1 or 2; [Rran{ Ralac theesamp opditferérit endsaerseleted drom fhgdregeh oastalighirobais, dranctied dhdir om

hydr ogen or cystioralliyl brovidddditah the lntah unkbedof chrionretams contaheddy & layd Re wheo tekehdobetheat

t he tot al isfhttherRi@hd Baarp ipinedtogetiter todermed ayelig aliyl gfaup ecdntaining 3f7eqarbpn eibresi t aken

t oget he® i s R-and;Re gre thepane qidifferprtrand arg seleqtash fremchyprograton siraightychisip raliylcontgining ¢

al kyl gr Ol] Q?th?t‘ &Pﬁ'isn?j R3-apd E rarfolainedt teaather Josform a cyelip jkylgreyr [captpifingyf-& cprken

sane nt and are sel ect ed fromh drogen or strai ht chai n al kyl

cont a| n| n rﬁ’” ayide B‘ % %ﬂ F’P éﬁh‘é’ c)f@@h'@?“ $8'% or m
Ha a d mis 1 or 2, n is other than 3;
an prov: when 1 |s( a)alg6 and

[
a C ¢ C afe CHz and m is 2, n is other than 3;
ora pharmaceutlcally acceptable salt, hydrate or solvate thereof.
This invention also relates to a compound of the formula:

35
N—(cay) S
C Ry
v .
40
R
/3
N~(ci) -N/ 3 N—(CH,) N
R m R4
45 or Rl
,/Rs
o Ra R

Formula (II)

55
wherein:
nis 3-7;
mis 1or2;



provi ded that when [err] and [err] are [err] and [err] are [err] and mis
1 or 2, nis other than 3; and furt%ﬁ:é 36 {'g{ad that when [err] is H [err]
is [err]; [err] and [err] are [err ﬁ %IS 1 or 2, nis other than 3; 30
and further provided that when [err] is H [err] is [err] and [err] are

[err] and mi g, R, M, ind RO 'aidGHe dali@ Br Fiorddf and el YBIEBCHRM Hyabdnor AeB@Pt abl e sal t,
hydrate or- soRy gider,! & th6 @ime dritiifdrentan@ ke Sidctad fidin hyRkoabresr stréighl cRa NG Licbeltaining
t he fornul a3 dabon atoms; or Rs and Ry are joined together to form a cyclic alkyl drolpEdshikinid@ 450carbon
Formul a (| digmsbér aVh&rin@deitically dcSopfablé saltihydeatelor 8dlvald; thereof. EP 0 310 321 Bl [err]
and [err} ar eThidiaveaton@elads tol thb usr & aicorapvtindof thegaringlet ed fr om hydr ogen or
methyl; [err] and [err] are the sane or different and are selected from
hydr ogen or strai ght chain al ontaining 1-3 carbon atons; or [err] and
[err] are joined togetheR,t c al kyl group cogtaining 4-7
carbon atons, or a pharnmaCetj acceptabl e salt, hygra®e or solvate
t hereof . 15 This invegti® S Lgbt he use of a_ Zonpound of 't he
formula: [ERR] 15 Fornul a2(1) N ¢ )LS/SJ’ mis 1 or 2; [err]
d
I

and R2 are the same or different and are sel ecteB from rogen or straight
chain, branched chain or cyclic alkyl, provided that t otal nunber of
carbon atons contained by [err] and R2 when taken together is 4-10; or
[err] anf [err] are joined together to forma cyclic al kyl group containing
3-7 carbon atons; 25 [err] and [eFPFmyta t‘ﬁi same or different and are
sel ected from hydrogen or straight chain al kyl containing 1-3 carbon atons;
or \{err] angheleff:- '] are joined together to forma cyclic alkyl group
conkai ni gy 4- 4iLabon atons, or a pharmaceutically acceptable salt, hydrate
or sol vate thefigelbrs:n the manufacture of a nedica- nent as an
| MUNOSUPPT es R, 4Rl RO&E the sdrhé 6r diffdkeaidnd @re salectad frax Bydexgert @ siaighh avaive brenched: cliain
conposi t i ONor@gdip aky) pidyidad iatthetaiumberaf tayboa clomp tankzined BYR1 and Rz iwben taken thgbthernt
and an ef f eis#4i102r B ace joieddogstheruin thrrofa cyatie allll arodpl doptainihg 3-gicarponiatoms;
recogni zesl by Reraed B aretfiel samp ior ditfpwentiand arehsplocted from hEdeQQhEWﬁ"GBt chin iyl Aeptening
(1'A) are enbzebeh #gms; or R: and R: are joined together to form a cyclic alkyl group containing 4-7 carbon
atoms, or a pharmaceutically acceptable salt, hydrate or solvate thereof in the manufacture of a medica-
. ment as an immunosuppressive agent. :
N This invention also relates to a pharmaceutical composition comprising a pharmaceutically acceptable
30 carrier or diluent and an sffective amount of a compound of Formula (li).
It will be recognized by one of skill in the art that all the compounds of Formula (IA) are embraced by
the scope of Formula (I). '
Preferred compounds of Formula (I) and Formula (1) are listed in Table 1, infra. Especially preferred is
Compound #02 of Table 1.
35 Pharmaceutically acceptable salts and their preparation are well-known to those of skill in the art.
Preferred pharmaceutically acceptable salts for compounds of Formula () and Formula () include, but are
not limited to, hydrochloride, dihydrochloride, citrate, maleate, lactate, hydrobromide, and sulfate. The
v dihydrochloride salt is especially preferred.
s The compounds of Formula (I) and (i) may form hydrates or solvates. It is known to those of skill in the
40 art that charged compounds form hydrated species when lyophilized with water, or form solvated species
when concentrated in a solution with an appropriate organic solvent.
Compounds of Formula () and Formula () may be prepared by the methods described in the
Examples, infra.
All compounds of Formula (I) and Formula (Il) are useful for treating an animal, including humans, in
45 need of immunomodulation. Such immunomodulation activity was ascertained utilizing the adjuvant induced
arthritis assay in rats which is summarized in Table I, and/or a suppressor cell activity assay which is
summarized in Table Il

50
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t he scope of Fornula (1). Preferred conmpounds of Fornula (1) and Fornul a

(I'l') are listed in Table 1, infra 55 %? Ly preferred i s Conpound #02 of
Table 1. 35 Phar maceutical ly EE e%ﬁ salts and their preparation are

wel | -known to those of skill in the art. Preferred pharnaceutically

. acceptable salts for conmpounds of Fornula (1) and Forrmula (I1) include, but
are not limted to, hydrochloride, di ochloride, citrate, nualeate,
| act at e, hydrobrom de, and sul fate. hydrochl oride salt is especially

preferred. The corrpounggt
solvates. It is known §§

; F9r gyl uRad QF foragpydrates or
conpounds form hydr at ed gbggrgﬁ gg&%&ﬁ ezf(g?xl afdfat charged

C|ﬁ,§q A iéeﬂs% wat er, or form

sol vat ed speci es when concentrated In a so?’utlon W th an appropriate

organi ¢ sol vent. Conpounds of Formula (I) and Formula (11) maybe prepared
by the nethods described in the ExamplLes/—{adra,*l | conpound
¢ AN api mal R shunmans,

(1) ande For gul a—| are useful for
in 45 need W npnodul ati gh. Sud nonodul ation adtivity jwas
ascert ai ned*ut H‘z),ag\t(hzeradjévant i nduced arthritis assBy in ra&s which is

summari zed in Table |, and/or™a suppr ekt activity assay which is
summarized in Table I'l. 50 55 7 EP 2%, Ble Table 1 Activity of
Conpourddls of For redemgla én) Fornmul a in the Adj Reamulandl&®ed Arthritis
Assay [ERR] 15 Forrmula (1)
Formula (I1) 20 [err] m n [err] [err]
[ery] [err] b c 01 1 3 [err] [err]
[erkl 4 [ e¢® n ®,57 3008 13 g [®r] »
[err] o 1 3 [ eL,r [e&&h 1.35 30 03 1
3 [err] 0 1 3 oH CHy err]gg (45139
0.88 30 04 B11 332 ( C'BH, [CH,r] CHy 088 30 [err]
[err] Opstl 1 39 ORS¢ 3 2 s Oh Oebrr g
[err] 2 [errsg 2 3 cH, | CHs0 2R H o 30 2 3
30 07 1 38 feri] CHyc cniEé'T % G, " 13 errl
H 0.90 "l) 30} 083 3 [g%%m CH erlzﬁtt 60
[er™Y ferrd 1 32 0 0 3CHlerr s 13
[err] 3 1[edr]H %ﬂg{chl. 30 490 30
| i; % g g y g? 098 30
o1} e S @ o3 ¥
7 1 3 CH, 170 -
8 1 3 o m’mﬂ&ha;, g’i’cg,% ci, 143 39
% B 13 CHCH:CH;  -CH( 189 30
3 CH’ CH,;CH,CH, CH, CH, 0.45 30
1 s 2 CHCH,CH, CH; CH; 08 30
2 1 6 CH, CH;CH,CH, CH, CHy, 128 30
- 23 1 7 CHCHCH CHiCH,CH; CH, CH 1§57 30
\u 22 1 3 Spiscadsmasane CH; ‘c}l-g 076 30
25 1 3 Adamantane CHy 033 30
40 26 1 3 Bicyclo(3.3.Inonan-9-one CH CH 092 30
7 o1 3 chomh CHCH,CH,  -CHyCH),CHy  1.03 30
3 1 ¢ m:ngz CHyCH,CH, *CH(CH,),.CH,- .63 30
% 1 sCHLCH, CH CH CH(CHHCHy  n.t.
i) - N
- 2 1 3 CHCG CHICH: cu,i:ﬁ':’)’cn,'éuz ot

n.t. = not tested

a) # = compound number. Compound numbers 01 to 23 and 27 to 32 belong to
Formula (I) compound aumbers

50 b) AA Rat % Right paw inhibition (Day 16) Relative to Spitogemnium(d’e)
¢) Dose (mglkg)_
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100 1L 3 [err] [err]
[err] 2.84 60 11 Lerr]
[err] [err] 1.15 Eplogbogma{e”] 1 3 %E;H
Lfrr] ' [err [err] [err] 30 13 1 3
R0 14 . ] Table é{}bfont )[err] [err] 0.78
Lerr] 0 98 Tes Elabora il dification [err]
[err] nt rod ced by 41e
err I but r:.cum
%err% 5 s dedl hi%@ fjf];n o ht N F',ilnto a [err]
ferr] he Jec aw becomes inf®himéd
err] Says (;i‘imary ‘{%3’ G snthals éms Y eomeacbetn
o animals [ ibit a decreaseéein
%g” o bodg weightl ga3n du 1th1s linitfal pé¥iéd. The adjuvankerr]
Lorr] 0 riti®0 (#&condary XesionElddcurs after a[d@elay of
Lor -&%Erox&(ﬂta&%l 10 days and i$rd¢laracteriiedrby inflammation
r] &he nth-dhjectled sites (right hind paw), decréase in
[err] 1. body wiight, and furkher Snereasesnimnehe volume of the
%E;H . g;ﬁ@ctse?gglﬁ paul &3 Adamant ane
st compound®$ are ladministeBedydadly,3be
[err] 008 the IrwYdEf the adjuvangeinjection, foyeeql;ger 1?“32?‘2?9 one
[err] exclgwive 3f ays 4, S5, 6ll anpedri?, for 1l copgegptive days
[ery] 300w for 17 cansecutiye|days. Drug a ‘éw ty on the primary
[ertds L dleftypaw-day 33 and[%eeondary (right ht%qir aw-day 16)
[err] legsion 4s deqermu@d byeoo paring paw v of the
%err% n. ttrygtggﬁ group WI_E ontrol arthriti h1c e) group.
err] n.t. - Hi®Qd ¢ éﬁP asred  BE, "“% B thEnBEWs 14 l:o[ce
23
%2? g/?th ;1?2;0%9 %v? ‘?ﬁﬁa’-‘?’ﬁ"? °!:Bnﬁ’a nBeRARBLRY 5%9 {T‘g th) AA
0
(rulkg) 95 8 EP O 3 _- R |ve £ Q40P oerm%nl(qr’{err] c) Dose
El abor ati on/ q’ to have apti- a.z:t ritic
mtradernal i ‘% ahis EQ% qﬁ hl
eZ t 0L h‘é”'i’ho%) or more in the
30 1nf1amed Iund paw volumes and/or the arthritic scores of
the treated groups when compared with arthritic controls.
The level of significant difference between treated groups
and control groups is determined by the student "t" test.
Body weight changes from day 0 are also statistically
35 compared to the arthritic control group. $% inhibition of
a compound of Formula (I) and Formula (II) on Day 16
. (right paw) is divided by sp:.rogerman:.um activity on Day
\., 16 to yield a relative activity profile. Note: In some of
the experiments, Compound #2 of Table 1 was used as the
40 standard instead of spirogermanium (SG). Compound #2 is
1.35 times better than SG in the AA rat model. Therefore,
:‘iitgo?poundbact}ixvitées were normalized to SG by
plying by this factor.
45

50



5 'suspended in white paraffin oil (light NF.) into a hindpaw (left)
footpad. The injected paw becones gj ﬁrﬁﬁls@ ncreased vol une) and reaches
maxi mal size within 3-5 days (primary lesion). The animals exhibit a
decrease in body weight gain during this initial period. The adjuvant 10
arthritis (secondary |esion) occurs %f#:fr 2 del ay of approximately 10 days
and is characterized by inflammati ont®P*®h& non-injected sites (right hind
paw), decrease in bodg i a up kReg inc aé j ge vol une- of the
i njected hind paw. Tespgg iﬁﬁﬁg ? égg@ ?g%i?g% begi nni ng on the
day of & he adjuvant injection, rtor efther ys, "eéXClusive of days 4, 5,
11 and 12, for 11 consecutive days or for 17 consecutive days. Drug
activity omthe primary 20 (treftpawday 3y —and—secomdary (gt md—

paw day 16) | esi @mﬁ@lﬁﬁi(ea)m ned by conparing paw volsﬁ&}gsggﬂq—(éfpat ed
group with a cont nmigd hritic (vehicle) ggye. H nd paradviwsilay e
measur 4 by imersing the paw into a mercury or water reservoir and
recordi ng the subsequent 25 displacenment. e) Definition of Srgnificant
Activity(*) A conpourd is considered to haBe mytkg arthritig8activity if it
produces a statistically significant (p<0.05) decrease of thirty percent
(30% @ nore in the B0 inflaned hind paw3MIngkieg and/ or t¥&R arthritic
scores of the treated groups when conpared with arthritic controls. The

| evel of significant 3ifference between tr¥htRIVRF oups andtTontrol groups
is, determned by the student "t" test. Body wei ght changes fromday 0 are

al s\_-_o'statistically 354corrpared to the arthfidm ntr ol ng_okﬁ). % i nhi bition

of a“cempound of Forrmula (1) and Fornul a (Jl%) on Day 16 (re#%ﬂ paw) is

di vi ded by spiroger iumactivity on Day "E%}%ﬂeld ar ive activity
profile. Note: In so of the experinents, (L:o d #2 of Jable 1 was used
as the 40 standard inhstead of spiroger manq rﬂg)%] Conpo #2 is 1.35

tinmes better than SG4n the AA rat nodel. e, all ound
activitdes were normalized to SG by rrultip#l@iqé%}% this factor. 45

8 15 mg/kg 67

U 9 30 mg/kg 132

» 10 30 mg/kg 112

11 15 mg/kg 139

35 ' 12 15 mg/kg 172

13 15 mg/kg 96

\../ 14 n.t.

40 15 n.t.

16 n.t.

45

50

55
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50' 55 9 EP 0 310 321 Bl Table 2 SUPPRESSOR CELL ACTIVI TY BY COMPOOUNDS

OF FORMULA (1) AND FORMULA (1) [err pQPeasisd)

Suppressor Cell 10 Nunber Dose
Activity[err] 1 30 ny/ kg 88 2
30 ng/ kg 172 3 30 ny/ kg 176 4
7. 5my/ kg 118 5 _ Table 2 seom@ykg 162 6
30 ny/ kg 158 25 ng/ kg
TR, ok oy om0
ng/ kg 5 132 30 é kg
11 15 ny/ kg 139 35 12
15 ng/ kg 72713 I5 g7 Kg 96 14
n.t. 40 . 1éom ound(a) Supp“résso?cGCell
n.t. 45 50 55 10 Eﬂmﬁmﬁﬁﬂ 321 Bl Table 2 (Doset.) SUPPRESSGRicF(P]
ACTI VI TY '8Y COVPQUNDS 5 o FORMULA (1) AND FORMIA
(rr)f[err]
17 n.t.
18 . 30 mg/kg 201
15
19 30 mg/kg 241
- 20 30 mg/kg 178
= 21 30 mg/kg 177
22 | 15 mg/kg 141
23 30 mg/kg 146
% 24 30 mg/kg 84
25 30 mg/kg 52 -
L " 26 30 mg/kg 7
27 30 mg/kg 139 -
28 30 mg/kg 24
86 29 30 mg/kg 22
30 30 mg/kg 77
o 31 30 mg/kg 64
@ 32 30 mg/kg 83

% = not tested
a See Table 1 for compound structure

Suppressor cell activity is calculated in the
follow1ng manner. A plot of percent suppression
(dependent variable) versus the logarithm (base e) of the
number of suppressor cells (independent variable) was
generated and the area under the curve (AUC) represented
by the data points of this plot was determined via the
50 trapezoidal rule. The trapezoidal rule provides AUC by

11

112



Conpound( a) Suppressor Cel|l Number

Dose Activity(b) 10 17 n.t. 18

30 ny/ kg 201 15 19 EP0310321B1 5 19/ kg 241 20

30 ng/ kg 178 20 21 - 30 ng/ kg

177 22 15 g/ kg 141 23 : 30 ny/ kg

146 25 24 Table 2 (cos®.yU/ kg 84 25

30 ny/ kg mlelansona:pe summation gfdth: 3f)eang/d£gth¢]a. trapgzgggsi%o 27
whosggvertices are located at a alues o

gg ny/ kg indgggng@ diagaptky 35

enyy variahle and the),gonyesponding values of th 1

77 31 degendentqg%rﬁgé kgﬁll dat%gwggfqﬁfmgéiged to 80 nglgg
spirogermani . some e ime: C 2

e sgiesprmeniyh (8] SSRae T oLl o TR 20 ot ur e

(b) Suppr essor sggkbgahdniiuny | 8o #2645 ), 79@ ifhas bettdOlthap 8§ manner.

A plot of perdanthsunpmRessed PPN, VehérdHoRk, V&I B Usonigdanogari thm

(base e¥® of thetwmitbes weresnppnebixwd eel 56 Ky midrepleiig \byr ithlkke) was .

gener at ed and fagtonr &k aind86=10@; mompoubdU=Y%r.esented by the data points

of this plot %ﬁéT et a55AHemplored o 3@st compounds; OF dBermudiae (I) The

trapezoidal r PHW R I presg: OC%lllg ggper i%lﬂﬁ Litycdmt )
meags of, the gg%&ﬁié&%&;%ﬁyﬁﬁaha Eﬁ tices are
located ‘at adfacent valgss 9hbiéf Lewis rats were obtained from

Charles River Breeding Laboratories (Wilmington,
MA, U.S.A.). Rats were maintained on water and
\ routine rat chow and were used at 6 to 8 weeks
S’ 2p _ of age (160-180g). Within any given experiment
only rats of the same age, strain and sex were
used. Concanavalin A (Con A) was obtained from
Pharmacia Fine Chemicals (Piscataway, NJ) and
dissolved in RPMI-1640 (Flow Laboratories,
Rockville, MD) that was supplemented with
25 penicillin, streptomycin and L-glutamine (Grand
Island Biological Co., Grand Island, NY) and
with 10% heat-inactivated (56°C, 30 min) fetal
calf serum. This medium will hereafter be
N\ ‘ referred to as RPMI-10. For in vivo treatment
30 compounds were dissolved in 0.5% tragacanth and
administered orally once a day. Spleen cells
from animals treated with compounds of Formula
(I) and Formula (II) were established in RPMI-10
at 5 x 106/ml. Co-culture experiments for the
determination of suppressor cells were carried
out by first adding varying numbers of the
putative suppressor cells (0.15 to 5 x 105) to
96~well round bottomed microtiter plates

35

W (Linbro, Flow Labs) in 100 ul of RPMI-10.
e These cells were then irradiated (2000 Rad) in a
40 Gamma cell 40 with a 137Cs source. To these

cultures were added 5 x 105 normal cells and
an optimal concentration of Con A (5 ug/ml)
and the final volume was adjusted to 200 ul.
Cell cultures were incubated for 72 hours at

. 37°C in a_S3% CO, atmosphere and pulsed with
0.5 uCi [3Hlthymidine (specific activity 1.9
Ci/mmol; Schwarz/Mann, Orangeburg, NY) for the
last 16 hours of culture. The cells were
harvested on an automated multiple sample
harvester and cell-associated radioactivity

5o counted in a Beckman liquid scintillation
counter. Suppressive activity is determined by

55
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51 t ndependent vari able and the correspondi ng val ues of the dependent
variable. Al data was nornalized t 1' & nium (SG. I n sone
experinments, Conpound #2 of Table 1 @éjg%e gg t he standard instead of
spi roger mani um Conpound #2 is 1.72 tinmes better than SGin the suppressor

cell assay. Therefore, all corrpound 10 actvities were normalized to SG
by multiplying by this factor (i. {0 so¥ppund #2=172). [err] The
acullrured contaiaing ) for

suppr essor cel | gener atppr@Rtbit bel3st be tBNehdREC coprd ini ndpdywated al .

| mmunophar macol ogy, 15 by Q¢udBAt( 5985 esthriefly: Male inbred LeW| S
rats were obtained from ar eS River Breeding Laboratories (WI m ngton,
MA, U S A). Ratswere maintai ned on water and routine rat chow and were
used at 6 to 8 weeks 20 of age %60 1805‘/& Wthin any given
experi ment onFapler2ebovefshewpethe mwaogeeve@woawn of Fewula (B apd Eﬁ@ﬁla (") in Gensteting
Concanav#l i HPReSSopplisn e %t%ﬂ“ﬂé’ﬂ'ﬁ?“&?f?ﬂ’ﬂa%c!samﬁ"h@a d '"duces a

( Pi scat avvayS”pFP(Bsf“é’ﬁ'B"kﬁ |a§‘§"HI 9€daF‘ﬂ' :E&blg Rlc G d f BYePISETing 4 F'H‘P 2 gl

erce, .

MD) that wd8 a%gd%ﬂl—é??@ ¥ g con  EXP- ﬁ%zis}}r
and L-gluta aﬁ
10% heat - | n;:?pst f"\?g;i" iﬁﬁﬁ% 9 m”%a é 'osggﬁvgg%h (imum
her eaft e %_rsin ra§t h;:QnaoJ: %al &Jﬂ\p\‘élt 9 &@{n&g rEharr’ﬁgceutlcally acceptable
conpounds YRk 'dﬁ 8 tn sdctle liqM. oral 'y once a
day. Spleen Cﬁ §lp uh® 8 EdindiR )Sortlfoﬁﬁfl ) 14 Hr mﬁ@%ﬁ%ﬁ&%n@cfnaﬂ:&&dﬁu|f&m(dr&pa@ﬂ@y
Forywul a (11 gomdfRing aGikaphlica) 8ffbclive amiobdt ‘(IJBO af bffeetivé inkRéhombdulafefy srhbubty 6 compound
expdi mept Soff @kmdid1Q) SL Fevmlal@) ("adtive fingrodiBRMERihOstaragt | shaivRtaticaR carlias] o tiuehiy
first addi ngcotding/ioltBnventichue procedies. TResp piodéduiee may ANBSHIKiNg, g@hulding &hd ompressing X
105) to 96- slskolving Wetindsicnts i Bppiopfidt@ioi tiecdesifpt pteparatioh.i nbr o, Fl ow Labs) in 100
[err] of RPM TAdpharhizeasical edriies omployed tnfag ive, forr axaind, @the( 2 640 oRliniid. Exemplary(of solid
Ganma cel | hdiewsi drélactosb3B(0s alba suarase, tald,gelating agar, pectin, acacia, magnesium stearate and stearic
25 acid. Exemplary of liquid carriers are syrup, peanut oil, olive oil, water. Similarly, the carrier or diluent may
include time delay material well known to the art, such as glyceryl monostearate or glyceryl distearate alone
or with a wax, ethylcellulose, hydroxypropyimethylcellulose, methylmsthacrylate.
A wide variety of pharmaceutical forms can be employed. Thus, if a solid carrer is used, the
/ preparation can be tableted, placed in a hard gelatin capsule in powder or pellet form or in the form of a
30 troche or lozenge. The amount of solid carrier will vary widely but preferably will be from 26 mgto 1 g. if a
liquid carrier is used, the preparation will be in the form of a syrup, emulsion, soft gelatin capsule, sterile
injectable solution or suspension in an ampule or vial or nonaqueous liquid suspension.

To obtain a stable water soluble dose form, a pharmaceutically acceptable salt of a compound of
Formula (l) or Formula (ll) is dissolved in an aqueous solution of an organic or inorganic acid, such as a

35 0.3M solution of succinic acid, or, preferably, citric acid. If a soluble salt form is not available, the compound
of Formula (l) or Formula (Il is dissolved in a suitable cosolvent or combinations thereof. Examples of such
suitable cosolvents include alcohol, propylene glycol, polyethylene glycol 300, polysorbate 80, glycerin in
concentrations ranging from 0-60% of the total volume.

Preferably, each parenteral dosage unit will contain the active ingredient in an amount of from 0.1 mg to

40 500 mg. Preferably each oral dosage unit will contain the active ingredient in an amount of from 1 mg to
1000 mg. '

The compounds of Formula (f) and Formula (ll) are all active as immunomodulatory agents in animals,
including humans, in need of such immunomodulation when such compounds are administered to such
animals according to the method of this invention. By the term "immunomodulatory agent” is meant that

45 each of the compounds of Formula (I) or Formula (ll) is capable of inducing immune suppression via
induction of suppressor cell-like activity (as evidenced by their activity in the suppressor cell assay
described in Table 2) and/or via production of a statisfically significant decrease in the inflammation of the
immune system response mediated secondary lesion in the adjuvant induced arthritis assay (See, Table 1).
Indications for therapy using an immunomodulatory agent include the treatment of the following disease

s0 states: '

rheumatoid arthritis

systemic lupus erythematosis

multiple sclerosis

acute transplantation/graft rejection

85 myasthenia gravis

progressive systemic sclerosis

atopic dermatitis

hyperimmunoglobin E

assay enpl oyed to test E&gpgg

ﬁg E{Jm BEmé
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cultures were added 5 x 105 normal cells and an optimal concentration of
Con A (5 pg/m) and the final voI %dHJsted to 200 [err]. Cell
cultures were incubated for 72 hours at ﬁ [err] in a 5%
[err] atnosphere and pulsed with 0.5 [err] [[err]]thym dine (specific
activity 1. 9ndphiftisBRhtigeadyamve chrdiddttive@epdtigebur g, NY) for the last 16 hours
of culture. Hamowisltgroidiise harvested on an automated nultiple sanple

har vest er anBendlial Mediteoedanddved r adi oactivity 50 counted in a
Beckman | i quidvescdissasel | ati on counter. Suppressive activity is determ ned by
55 12 & EP at@npurghemdyticandmia 2 (cont.) conparing cpm of co-cultures

cont ai ni ng uPfimaeRilialy cirdipsiss vmth those containing treated cells by Student's
t test. Tabl ’@ﬂaﬂ‘ma%b‘v’é’e' the activity of several conpounds of Fornula
(1) and For rihed °g'r"|'*3 0 |°hFQj’éﬂ%F'h?q“}?§“"£Ga's'EPpﬁmﬁ%dt e Ich animg| in4 eppveniinpal dosage

; e e ) n o) eowou i comerfet e gcoutcaly
e
h ¥l ar al Uil arrier_or I m

2s that gf 3R '915 e '°“' L SER RS g i'?7’° ‘84’@3‘6'1@'?‘ “l?blws HOERI | 5

f romt reat e I’Q%lﬂ@ 1Sac}M§f‘r{| toam IF% ?L @t or Iark 0%91 tl‘i tbl %I;L? Lteralngr fTB.'
cells. ;EhQrﬁﬁlatﬁzH proﬁiﬁﬁ Othe el’ﬂérﬁ a§ sod_hG3i g}:hlﬁtral/ utaneous,
|'ymphocyt Gedidp 8fabihd? '8 intraalito éﬁnﬁ'rﬁ'é% RSt < s of parenteral
hyper sensigimMiskatiol &8 B%&ﬁﬁ rofbiddS The WM berébral %:ﬁ&rﬁﬁr 4 &nfbo@%@ﬁlf@r@f@r‘dﬁh‘y cal
COWDOSI ti 3 HOMAIN th toMGD0B iy raacmétda ral )ﬂos%é&@? # pfefikdbly®e 1O 1%& 14dbo and
ffectinge anount of a corrpound of Formula (I) or Formula (11).
corrbeju n@ of Frercompdaundslfdr Formulaql) Bad Romuid () sy akd IBb BdnGitigérediby mmmvwltmrﬁnﬁ:ln
dosage f orisnmpant reraresal lapd oahibhatatiorgadmirtisetion pAppidptad dysage fomist folv suck Aminisraion, €. ,
an ef f ect isveh asnamLasmea darinelétion pr ametersd)dosd inkeler,angycherslepdfdd be feorventional ®ci{niquesor
For mul a ( IThy pefegred dajly dosaga ambiuetref & Lompiotrd of Fermdla KItor Faanulwe(lt) administated brinhalgios or
di | uent s dzte Hl mgtot180 mgmerday.i onal procedures. These procedures may invol ve
m xi ng, #gr anleLeNPRYNE A FemHp Meand Fergula (1) diay slen ke adginisteeditepipalei ent s as
appropri ate The punigeiss cempoyndphFampial) orifermplkafihiheingfer sefereedrip iasrthe agivery ed
may be, f d@f%'s?a l'-l"ed é‘f’t"ﬁ’@pe‘&c §t‘ﬂ°f on 'BP‘cq' jpigiration il 81 copsse. ypry i the compeUPdr s

080 , se mfl d al ing tr d is
o s S R
Syrup, pe éférreé osag IFﬂem u.g to glkg amm§Fn yw:flg fofgra{gﬂajtjn 1"5‘&:19 K mg/k

administered two or three times daily. For application to the skin, from 1 g to several mg of active
ingredient may be applied per application, preferably from 10 L.g to 100 wg per application.

By topical adminisiration is meant non-systemic administration and includes the application of a

35 compound of Formula (I) or Formula (Il) externally to the epidermis, to the buccal cavity and instillation of
such a compound into the ear, eye and nose, and where the compound does not significantly enter the
blood stream. By systemic administration is meant oral, intravenous, intraperitoneal and intramuscular

. administration.
o While it is possible for an active ingredient to be administered alone as the raw chemical, it is

40 preferable to present it as a pharmaceutical formulation. The active ingredient may comprise, for topical
administration, from 0.001% to 10% w/w, e.g. from 1% to 2% by weight of the formulation although it may
comprise as much as 10% w/w but preferably not in excess of 5% w/w and more preferably from 0.1% to
1% wiw of the formulation.

The topical formulations of the present invention, both for veterinary and for human medical use,

45 comprise an active ingredient together with one or more acceptable carrier(s) therefore and optionally any
other therapeutic ingredient(s). The carrier(s) must be "acceptable’ in the sense of being compatible with the
other ingredients of the formulation and not deleterious to the recipient thereof.

Formulations suitable for topical administration include liquid or semi-liquid preparations suitable for
penetration through the skin to the site of where treatment is required such as: liniments, Iotions, creams,

s0 ointments or pastes, and drops suitable for administration to the eye, ear or nose.

Drops according to the present invention may comprise sterile aqueous or oily solutions or suspensions
and may be prepared by dissolving the active ingredient in a suitable aqueous solution of a bactericidal
and/or fungicidal agent and/or any other suitable preservative, and preferably including a surface active
agent. The resulting solution may then be clarified by filtration, transferred to a suitable container which is

55 then sealed and sterilized by autoclaving or maintaining at 90-100°C for half an hour. Alternatively, the
solution may be sterilized by filtration and transferred to the container by an aseptic technique. Examples of
bactericidal and fungicidal agents suitable for inclusion in the drops are phenylmercuric nitrate or acetate
(0.002%), benzalkonium chloride (0.01%) and chlorhexidine acetate (0.01%). Suitable solvents for the
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-in¢lude:tinme delay nmaterial well known to the art, such as glyceryl

nonost earate or glyceryl distearate th a wax, ethylcellul ose,
hydr oxypropyl nmet hyl cel | ul ose, et hyFﬁé%ﬁgéﬁle AW de variety of
pharmaceutical forns can be enployed. Thus, if a solid carrier is used, the

prepar at i oNpréRRidHLT bfdily 8biidn mEIh&Cg@ﬂerblndurﬁte@alEd:o%h %bfbnﬁ%@&dﬂ' e in powder or
pel l et form OLotiod dcbeding o MheOfresentdwention MEIGER thdse lsQEBIE &2 applitiliorP IR dkinr ofed lah d
carrier W |dyeVolibrymiy cdpiiselalsterilragiicotisadolutionwplidnallp @oritdiriig) adfactsfivide @ndlm@y: bel grepared
| i qui d car rbyatethodls sisitel to thdse fqp tha[peeparttion pf drvbgs! Ldiénsionlininieatsffa rapplicdtioraito 3herskip may
enmul si ons saidot inghelb cni agerd &g basten, drgngeand| to dool | ther Skdrt Isachsas| ant dlehol ar asalimp.eangioon
I N an anpul reciglurizerisath as glyceanol aanani such|as gastod oiberpeesdilon. To obtain a stable
wat er sol ubl eCtens ointyrents onpasies raserdiog toi tearéspntdnyention arb bami-selid formlatignadf thecatve
of Fornul a ipgrydiest forextaal appligafign. They day ig| madel by miing taeyertivaingrediantinifigely-giyidasor
organi c or Rowered derincalens; of, in Seletien 95 suspasion dn an\vRAGEUSHIr GAN-eueays dieidnith e jalg, of
or, pref& a*b'!t lo” machinpry, withj 210re3sy ok neYreASy asisy The P’Eﬁsn’f‘?ys"q"ﬂﬂf'seaﬂ)’&'i°?aé'{?f‘% such g8
conpound ofh Lila F?ﬁﬂ’éﬂ%@;ﬁ?ﬂ' ﬂ'é&‘femJ baesg%;g %‘*“'a %“E fm@fa'asa%arao' inptusl %'9"‘ such as

| t oil; fiva \{9 17 guc &g @'@ Ielc
cosol ven t‘.i 191

i ncl ude al czgl pr':° ?réﬂaé"° c su :°;b'3?§6§;§° sk e?s "§0
gl yceri n Q%F? en@aﬁ% b)?s 2 s Jp g‘ g% (9! Qﬁn :, y i derivativ s or
Prefer ab i g ﬁ sd Qc% il ﬁ rﬁa %Isb Bg rngl

in an armunt n brqugo |.n Ma

will contaig geEorpdd tl)Vd? F'ou‘?r%fae( '&Hu ound wﬁlrbe%m ed the At Ocoﬁaitxon
The\ CONMPOUNKEhg Heathd thdHorh, (dule M8 Gits=G 2dMinRirtibA, Jand {he pallhéulaaﬁﬁlﬁnMQ)eiﬂé treated and that
| MO Mgl QR EimAGE BlnSoel daterlneBly Tonviriiohal SCihBiubH. TN Blso bé apRidied by Shecdd skill in
I Munonodul #é a® that\he pikl Boursead treddsient,diles tRCHIImBersdf @1bseE of the Fudulad(l) ioFrBibriula (Il)
accordi ng tenipbund gréhsed daf fort ddefindd mumber ioDdays, Ben hehecdrigingd byl thossl skilled thithadrbusing
agent" i s neavehtionil @burgbbof treetrodnt dedterhinatios sp.ounds of Fornula (1) or Fornul a
(1'l) is capabMathadt fuitired elehoregon. itisLbelieved ibairoes skilled imthepari qaclwising the preeding dgscdmionr
cel | -1i kes adiizethe pregeatsinsutio dnitscidiieshyextehte The fallowing Fxanples atehthersiafoplocdho Sonsiread| as
assay descringrelyillusirativalandenop y limiteioncaf the iseopp pidbuRreseniinveitiopingmawayst i cal |y

Si gnl ficant decrease in the inflamuation of the i nmune system response

medi at ed se®EMPAES | esion in the adjuvant induced arthritis assay (See,
Tab ). In (i)caéilonﬁ for therapy using an i munonodul atory agent include

t he treat" g disease 50 states: rheumatoid arthritis
system c | ugﬁnpﬁy\t_ @é&w%ﬁéﬁ)l e sclerosis acute transplantation/graft
rejection 5 as@m—a—gr—am—g— progressive systemc sclerosis atopic
dermatitis hy R%ér pl &mgn (]f:ihls mve'reronQn ﬁ&%rrﬁ gf]a &iasﬁﬁ? aleba"éd%y%lhﬁdu Q%Qrd
negat ' Ve, L hﬁvg'ﬂiege beYa% mg of a compound of Formula (I) or Formula (ll), in powdered form,

110 mg of lactose, 32 mg of talc and 8 mg of magnesium stearate.

EXAMPLE B - INJECTABLE PARENTERAL COMPOSITION

s

: 40 A pharmaceutical composition of this invention in a form suitable for administration by injection is

prepared by stirring 1.5% by weight of a compound of Formula (I} or Formula (ll) in 10% by volume
propylene glycol and water. The solution is sterilized by filiration.

EXAMPLE C - OINTMENT COMPOSITION

Compound of Formula () or Formula (1) 1.0 g

White soft paraffin to 100.0 g

The compound of Formula (I) or Formula (ll} is dispersed in a small volume of the vehicle and gradually

incorporated into the bulk of the vehicle to produce a smooth, homogeneous product. Collapsible metal
50 tubes are then filled with the dispersion.

EXAMPLE D - TOPICAL CREAM COMPOSITION

Compound of Formula (1) or Formula (I) 1.0 g
55 Polawax GP 200 20.0 g

Lanolin Anhydrous 2.0 g

White Beeswax 2.5 g

Methyl hydroxybenzoate 0.1 g
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Hadhinoto's thyroiditis Fam lial Mediterranean fever Grave's di sease 5

aut oi mune henol ytic anem a pri Marg, ?Hd ﬁ,'yB.'CI rrhosis i nflammtory bowel

di sease The Formula (1) or Fornula ( conmpound can be admi nistered to
such animal in a conventional dosage form prepared by conbining the Fornul a
(1) or Fomsled Waker Jo 000gound with a conventional pharmaceutically 10

accept abl e CeelpoRWwaxPbsetiax afd landlif 6@ hedtétDodetheK &t GONC. A IutionCHA @thyll Hydrdkybénzite
recogni zeds dtdeddnd hoihogehikdtibn is acHidved asing high apeeti BtiridgO Ta tampbratdia Isaixhallovwed td fale
phar maceutte 8@rld. Theacagotraiadf Eoronalar(l) or Famulal i) iscthén added] arcit didperdedotirotigheutaanditig  of
acti ve & ngprepbsitionis aliowéd tnjeeat iith slow speddastilieg. conbi ned, the route of

adm ni stration and ot her well-known variables. The route of adm nistration
of the ForSfAMBLE F ) TORICALY.OHIONCONMRQSI@Npound may be oral, parenteral, by 15
i nhal ation or topical. The term ar enteral as used herein includes

i nt r aveno(§empeuRd pifiomaula () ar ForaylMl it &deous, rectal, vaginal or

i ntrapeli tSBT'?t%‘IM%B‘PH’ﬁ? 88Pation. The subcutaneous and intranmuscul ar forms of
parentera ﬁ%on are generally preferred. The daily parenteral
dosage re cer °'3f Fpound wi | | preferably be from0.1 ng to 1,000 ny
per day bQﬁz%Ltegﬁ age reginen will preferably be from1l ng to
2,000 Wate atl] for Formula (1) and Fornmula (Il) may al so be
adni ni ster e ﬂ;l mzoa@snd \gh%th 3 @oivddSin T8 M tof B WP 3SR+ . FscRsitaH

i nhal ati ony mré?é SJofy?JrIﬁa‘tsz %ﬁm%&aﬁt Blo6HBS &8 Edited BRethét at SSBEH and added to the
admi ni St r 3hidai solMén) TRSresURing SMASEH is herheBehiaidl MBwed'to BodTREIEERhuBIRSAhd) Bl thd
mayM be pr eB@sRAd BY Ferany @bl Pdwadla ?Iﬁfishﬁﬁdﬂal%a shiitRndRinGih @i’ RAkaifiAd Witerd Th& GFole
anoivt Qf saspssibR BLENRedntimemeashized( | ) or Formula (I11) administered by
inhalation is from10 ng to 100 ng per day. 25 The conpounds of Formul a
(1) and F@EXAMPEE K ¢ EYE DROP GOMROSIBOMAM ni stered topically. The anobunt of a
conpound of Formula (1) or Fornmula (11) (hereinafter referred to as the
acti ve i nglomdound of) Forneudpul) oelbriiaa (I g apeut i ¢ ef fect on topi cal

adni ni s#r MethyhHygroxybenzgpte 88Ligse, vary with the conpound chosen, the nature
and sever|W%PyU1ydPM@°¢Zﬁ¢?&Mtor condi tion and the am mal undergoi ng

treat ment P“ﬁfﬁﬂ Water BiPtPﬁﬁQ@l (Bdl’ ‘tqq%sh(f’h%’@?‘@!"?bn hXSI cian. A sui t

i mmunonodul af® °t%§éd (?f HP’ eptest g PEF ’; g’ és g T
I'?SB"I N | en de d the
L) e f‘ zwﬁ' geeireds g IR0 50 P s B vt

ani mal bocﬂ} 1 Ie 5 [err] to 25 ng/kg; adm nistered two or

three ti "Pémﬁaté 4. csﬁ&oawgglﬁﬁtdm,sﬂa&ﬂb?« Skhadrign 1 [err] to several mg-
of active 1ngredie , preferably from 10
[err] tgQ 100gd Gh labroff Corftitiel Wih lcaideityEdf 1520 Infiatix 36 Tg1bi5d EdtipbHa df FolRRMN or
non- syst erﬁoﬁnuimy WihS0.Z03% @Na RBhaling b, es‘écht £3poRy mbate gt dr QRickciafand Yisp&HsEOsum d
of For mul anikuhrd ik propsIARt] such laé JredX bréferaBlly liY a eomibikk@oreéti (2 Hﬁhl&oteﬁ’éﬁu&d%ﬂmaﬁﬁ)(éﬁtﬁ'
cavj ty andiflusrodhiotdmathiridnana fpus inhandappropiatLiabrbsbl bofitaihdd Gud#ptdd, forcaitBer Aitn3@ISe® ,oralNd
whee t he ishalywa Wardinisieion. not  significantly enter the blood stream By
system® administration is neant oral, intravenous, intraperitoneal and
i nt r amus c BXAMPERIHT GOMPOSITIONFORWPMINISTRATION BYORNHAIATION or an acti ve i ngredi ent
to be adm nistered alone as the raw chemcal, it is 40 preferable to
present it aforan peresohepnieineriwith|a cppaciy0f 626 mi: Dispalvecl@tma e ajcampard efrfiorpda ) or
conpri se, Hogpula @p‘l‘ @;gpnol (6-8 ml), add 0.1-0.2% of a lubricating agent, such as polysorbate 85 or oleic acid;
45 and disperse such in a propellant, such as freon, preferably a combination of (1,2 dichlorotetrafluoroethane)
and difluorochloromethane, and put into an appropriate aerosol container adapted for either intranasal or
oral inhalation administration.

1. SYNTHETIC EXAMPLES

50

in the following Examples, temperature is in degrees Centigrade (° C). Elomental analyses and melting

points of the compounds of Formula {I) and Formula (i) prepared according to the method of the following
synthetic examples are listed in Tables 3 and 4. )

Sodium hydride, trimethyl sulfoxonium iodide, methyl vinyl ketone, ethyl cyanoacetate, morpholine,

66 lithium aluminum hydride, boron trifluoride etherate, heptan-4-one, nonan-5-one, undecan-6-one, 4-(1,1-

dimethylethyl)cyclohexanone, 4-cyclohexylcyclohexanone, valeraldehyde, allyl bromide, dodecanal, 2,3-

dimethylvaleraldehyde, 2-ethylbutyraldehyde, 2-ethylhexanal, adamantanone, bicyclo(3.3.1)nonan-8-one, 3-

dimethylaminopropylamine, 3-diethylaminopropylamine, diisobutylamine, 2, 8-dimethylheptan-4-one,
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adm nistration, fromO0.001%to 10%wWw, e.g. from1%to 2% by wei ght of the
formul ati on although it may corrprisg ? 161#%{:? s 10% w w but preferably not
in excess of 5% w w and nore prefer B 3’ .1%to 1% w w of the

formul ati on. The topical fornulations of the present invention, both for

veterinary ggehebhonb, Bt dRAHdeR mitbhBER afiP3-melRamifdpropylanific Were pbr&ﬁ&éﬁdfoﬁﬂﬁldnch
t oget her Wi ¢lamRae (RiiwalleS WiksRA] 8136, Bf-pipenbinsipropylaming vk syathedizedd by aalithiym
any ot her tiesimaehytiide réduction di BRpeiSineproplditriAldnch IChenicals Bilwadise Wiscomsshi, ESlAg. i n
t he sense of BbeimMvthyomptatyldrine and tédirhdtityladtidoBaxylamias eeiecputchased froinePfélerand |Bater on
and not del @ta@rbuey Sortnactibm,eu.s.m):iqminaethylarﬂmpemjﬂamirﬁcandmdmeiﬂwnminsmbwlatnlne whrerpur-
t opi cal adnehased tfrom tKarb industiies (Adweral DlgeiiUB.Ax sem -1 i quid preparations suitable
for penetrati 8aminbarepanjtilet and B(tipyrrolidinedepyleinine wefe purhipssd tiromadlise@hemicsls (Ragvars. ed
such as: | i Massashusstts, |Us3.Ab rfs(1-PiperisineibexyBming j wes rasepeied di twpasterssby Haplkylatiggsof 6-
sui t abl e f obromehexviamine (Aighich Eherpjcals) witl piperidie andysubseguapt "ﬂmﬂfbﬂgm'a'e'eamdﬁgedﬂ%'°'t he
present Phvéfl tﬁyﬂﬂ'dﬁﬁ!}e’%@ﬂ'ﬂ? W%sé'"ﬁ‘ﬁ"é’rﬂr?Pé’eﬁﬂEfé g goayfsitackramgenittly andipyriding

d. b

|Issol Vi 19 the active ingredient in a
Y OnNe rle

®and/ or fungicidal agent and/or

any ot her sw bl e pr ser tlve a I3 e
a] ugg; 40 SRl R S
transfer fed % ‘0 e con aFner 55 then sealed and sterilized
by aut ocl avi ng or mai ntai ning at 90-100 C for half an hour. Alternatively,

the sol ution nmay ¥bemetderilized by filtration and transferred to the
cont ai ner by an aseptic technique. Exanples of bactericidal and fungicidal

agent-s syjtable f i ncl uscHy,8*Ot he drops @ e plegoeLnercuri cRpitr@te or
acetate (0.002%, oal koniwm.chl oglude F%P&% —and—chligghexi di acetate
(0.01% . Suitabl e gol vent SNSLPMEDe 14 O 31Gen2dd Bl prepgfati of an

oily solution incldde glycerol, diluted afcohol and propyl ene Gl ycol .
Lotions according to the present invention include those suitable for
applicatieon to the skin or eye. An eye lotion may conprise a sterile

aqueous sol ution a@nal |y containing a bactericide and may be prepared by
nmet hods simlar t gl the prepa®ation of drops. Lotiongjor lininents
kln en drying

sturi zer
ans,

for. application t may 5 al i ncl ude an agent to
and“to cool the s%i’% such as g3g al cf or ac@?b%‘.’dﬂ'and/
such as §?ycerol or gan oil such as ck oi | ehylssmsechi s “0i |$
ointnments or paste&@pﬁgrmgg to the esent invention are spMi\sol i d
formul ations of thasulidaye ingredi entt f &2 ext er nal appl i catian. they may be
made by m xing the active ingredient in finely-divided or powered form

.al one or 3%” sol ution or suspension in an aqueous or non-aqueous fluid, with

the aid of 10 gghiids28 BeIBCIR5RES Ypocititaliythé! sEHiRSS ¥f Mdnﬁ%}ﬂeﬂﬂ@ﬁ%orﬂ%hﬂrepﬁﬁlﬂ
basis may Cgrowsr h%dﬁ&ﬂd’éf)l Phénusad to épidre thdfoliowitly dybibHakdiorda ls@ftihg Fom the
gl ycerol, bm\l@pﬁme@am@kﬂé Keton@ap; a nucil age; an oi | of natural origin
sucheas aI nond, corn, ar achl s, castor or olive oil; wool fat or its

derivatiwes, or a
al cohol such as p e 3

i ncorporate any sueﬁameﬁlybentdneﬂeme &Me@mgﬂulproeﬂ)ch as an ani on| c, chtionic
or non-ionic surfpotamb-osruch as sof biAdiylesters or 15 pol yoxyet hyI bne
derivatives t her eptndesnaandi ng ag Addipedh as natural gums, cellul pse
derivatives or i noP!g%‘?h?R*,a“H'!?t erial s| sWelRCledseanrIoaceoys silicas,  and| ot her

i ngredi ents such h&afamespagle ny o) SRiolGycighpane; 2 dricyciol3.3.1.1%7decanc-4-one

with an

In the following cases the a.,a-disubstituted aldeshydes were available and the 4,4-disubstituted
cyclohexanones were synthesized:

aldehyde cyclohexanone
2-gthylbutyraldehyde 4 4-diethyl-
: 2-ethylhexanal 4-butyl-4-ethyl-
5 2,3-dimethylvaleraldehyde | 4-methyl-4-(1-methylpropyl)-
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It*w || «be recogni zed by one of skill in the art that the optimal quantity
and spaci ng of i ndividual dosagesggf %{# Formula (1) or Formula (I1)
conmpound wi Il be determned by th At 9%1%d extent of the condition being
treated, the form route and site of adm nistration, and the particul ar

ani mal bei NG LebbrAtbBibr yidd fkmts .cau§lfb¢lihegmme§ye‘ﬁz g;glpbﬂaraﬁg 8dsBA0RE h SoNeme

convent i 0BathelhRicsHIleS HidDutiidell inxampidd Sahdlse appr eci at by one of skill in the
art that the optiml course of treat ment, i.e., the nunber of doses of the

Formula (I) or Formula (11) compound given per day for a defined nunber of
days, can bgchémeert ai ned by those skilled in the art using conventional
course of treatnent determ nation tests., Wthout further elaboration, it is
bel i eved that one skilled in the art can, using the preceding description,
25 wutilize the eptNnvetion to i tsfull est extent. Tiotuehel | owi p
Exanpl es are, tmbe constrded ay nergly illm_ﬁ'f a
linitat®on of the scope of! the present inydntion in any wflax, HeQPLES 30

| . COVPOSI TI ON EXAMPLES EXAMPLE A - CAPS TI ON A pharnmaceuti cal
conposition of this invention in the formof a capsule is prepared by
filling a standard 3 t wo- pi ece hard eI atin capsule wt

corrpound of Formula (J) or Fornula {) allyl bremidewgered form 210 ng of

| act os€e’® 32 ngy of nd 8 ng o T U ate. E

| NJECTABLE PARENTERAL oSl {IT ON 40 m“}i“[?nar maceut i cal ition of
ction is

this inventi in_ay{or N sui tRbl e f2yH40M nistration by inj

pr epar ed bMS% wehght of " a conpound of Fgrmya (1) or Formula
(1] }»ed Ny 10% by vol une propyl ene glycol and waX\er. The sol uNon is
sterilized by filtration. EXAMPLE C - O NTMENT) COMPOSI TI ON ¥5 Conpound of
Formula (1) or Form;{q?l()% Pd/¢&- 0 g Wiite soft '
conpound of Forpgula (1) or For mjg(ll) s di
the vehicle and gradugjdxcincorporated into th
produceszsa snoot h, hormgeneous product . gaap I ble metal 50 tubes are then
filled wth the dispersion. EXAMPLE D - T CREAM COVPCSI TI ON Conpound
of Fornmula (1) or Fornmula (11) 1.0 g 55 Polawex GP 200 20.0 g Lanolin
Anhydrous 2.0 g Wiite Beeswax 2.5 g Methyl hydroxybenzoate 0.1 g 15 EP O

3108321 Bl Distilled Water to 100.0 g
30

In a small- vol une of
k of the vehicle to

Example 1: 2-Propyl-1,2-epoxypentane

Dimethyl sulfoxide (1 /mole) was slowly added to a mechanically stirred mixture of sodium hydride (1.1

35 equivalents) and trimethylsulfoxonium iodide (1 equivalent) under an inert atmosphere. Vigorous hydrogen
evolution ensued and on completion of gas evolution heptan-4-one(0.4 equivalents) was added and the

reaction mixture was heated at 75° for 3-24 hours. The reaction mixture was poured into water (3-5

oo volumes) and extracted with ethyl acetate. The organic extract was dried with magnesium sulfate, filtered
St and concentrated to give the desired product (85% yield) which was used without further purification.

Example 2: 2-Propylpentanal

To a vigorously stirred solution of 2-propyl-1,2-epoxypentane (1 equivalent), prepared as described in

Example 1, in benzene cooled to 0° was added a solution of boron trifluoride etherate (0.5 equivalents) in

45 benzene. The reaction mixture was stirred for 4 min and was quenched by the addition of water. Following

‘separation of the phases, the organic phase was washed with saturated aqueous sodium bicarbonate and

water, dried with magnesium sulfate, filtered and concentrated to give a colorless oil. The oil was distilled to
give the desired product as a colorless oil; 75% yield; boiling point (b.p) 60-63 °/0.1 mm.

s0 Example 3: 4,4-Dipropylcyclohex-2-enone

Method 1: To a solution of a base (Triton B, 0.05 equivalents) in tert-butanol was added concurrently
from separate addition funnels 2-propylpentanal (1 equivalent), prepared as described in Example 2, and
methylvinylketone (1.2 equivalents) over 1 hour so that the temperature is maintained below 15°. To the

55 reaction mixture is subsequently added concentrated hydrochloric acid (0.02-0.2 equivalents) and the
solution was concentrated to a viscous oil. The oil was dissolved in ethyl acetate and washed twice with
0.5M sodium hydroxide solution. The organic phase was dried over magnesium sulfats, filtered and
concentrated to give the desired product following Kugelrohr distillation; b.p. 75-80°/0.05 mm; yield 20-
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The pol awax, beeswax and |l anolin are heated together at [err]. A solution
of nethyl hydroxybenzoate is added P M I zation is achi eved using

hi gh speed stirring. The tenperature is then allowed to fall to [err] . The
conmpound of Forrmula (I) or Formula (I1) is then added and di spersed

t hroughout , 3sad the 5 conposition is allowed to cool with sl ow speed
stirring. EXAWRitod B: To 3GBllitoAlof RptbbyibentahdVIOCOS]uilbieRY 4na Mty Ginyd kotbrr (Mebuvaloht) inOr
Formul a (| penker® (¢p0limoBovalsiaiden chiraiated rsaitufic Beid (3gmiftal)y BrRrbatid miku@. was Yeated
Cet ost ear y| untlecwothix|usifig & DgancBtark waterrtraf.. Rbflgx vids confihustiyjor B& tiglre amiomt father. sdpayatibm of
Puri fi ed s\awater vRs Pbsetved. TOOLIGR rewttion imixtuneewésycoolér/td ravrtirenerabed @davashed wittc saturated
are di ssol vefiiumpicagpopgte. Ghe erganic\phise was dried With Tiagnesiem bilfatafilteredhanidaconcanteted to give
pol ysor bat e2Zekdrmcallt Hhex ailwap) kugairehssistilled rte: give: he agsited gpeadint ras atcolodass Pl rrd 75-
added to t h& ' RRTaNT veW657P%n. The resul ting emul sion i s honpbgeni zed,

allowed to cool with continuous stirring and the conpound of Fornula (I) or
For mul a (?|M&Mﬁ§w&|on |n the remal ni ng wat er. The Wnole 20

suspen5|0|onf [ S 3 rﬁlrrs%t unt | I ar %I?RCP

Conpound 0 H@g

0.01 g Pr Op (f %ﬁ‘fl %\enonelﬁe pl erature :1 :: ydroge " age atP
= British,P é’lh g @ @ . b9n.>/ t.o y ridig s &L‘h&,@ fed
in 70 m pug n)e dé@ 8 broddct éo]orl@s@ it withlout fulti¥P pdrfiic j

cool. The conpound ormul a or ornu I's then add
sol ution i SEesplels 2.§QQy|$éyit.I.énbf. rat ion thr ough a rrenbr ane filter (0 22 rru m
poree size) and packed aseptically into suitable sterile containers. EXAMPLE
G - ~€OVPGS! TI TbluérieRvafsiridehitdd TTRAdUIvakntBand dilstbuthibnfabl (13 Bquivalentf-Wére @6misked GH@ heated
.cont ai ner wurider afixasiag & DyancStarkl waté Grapd Heatil dwas Ebntified fintibwated REEsed 1 be feolleGted i It
(1) or For mrpa(i(dquivaleut toh wlter2wés. Giected). Thé wdattion arbikiirg wag endled BUOSM demperature and
pol ysor bat eto8neoras ménerived undercedugatichraisise G she coloddss rasiddeuacetonitrile 500 mbmel) wasskided
such as fr elohowed by hllyt la;m\ige {115 equivalents). Fizet reastionanhixtirg was heated at reflux for 16-24 hours.

di chl or ot2et r afThe theeien wagrirgater] withipdhuliertsplution iieceticianid (GG tl)Vpadium aeetate 439 g)/water
appr opr i at e & mi¥me) auhheaien & refin for Schopisr Thei ¢lepe orangerhreymagphtiono waspeagled to room

i nhal ati on RHRPAFE S fhyAcetate (82 mpiop: apd brine B mpef) qreraddeda B RIPIITRIPFEONESBY
| NHALATI N Feqél?l‘“ F%B‘gr it 107 aﬁl%@fs foghlosic aci a‘@Fef a‘ﬁ'lateisg‘?e"sfﬁ°d'"'mb§§f81>ﬂ?@

f rlpgl v e, rg:ergramj 9"§d d
o 1-0. (2)% Rl ‘E"u"ﬁ&tfg%"%ﬁ?y LF8H° give ‘E%F%?E ﬂ%‘{"%%@?gg % 45
and di spersg aﬁ:ggl& %_proe I[%F\lea?l | ant, such as freon preferably a conbl naft I on

of (1,2 d thane) and di f I uor ochl or onet hane, and put into

an appropri at @ p&f Rrflgertr=idt SR WasdRagbe it Mo hilatifirh-oh- B RANBI adquu%eng ra sthyl
i nhal ati gn agReNiaSdolufidn! &b-propyipent-4-enal, prepared as in Example 5, in ethyl acetate was added. The
mixture was hydrogenated at 300N/m? hydrogen in a Parr hydrogenation apparatus at room temperature
until hydrogen uptake ceased. The catalyst was removed by filtration through celite. The filtrate was
o concentrated to give the desired product as a colorless oil. The product was used without further

' purification.

40
. Section 1A: Synthesis of 4-Substituted Cyclohexanones

The synthesis of 4-decylcyclohexenone is described in Example 7. Similarly other straight chain,
branched or cyclic a-substituted aldshydes could be converted into 4-substituted cyclohexanones.
45
Example 7: Synthesis of 4-Decylcyclohexanone

A mixture of potassium carbonate (1 equivalent) and morpholine (3.3 equivalents) were cooled to -5°

under an inert atmosphere and dodecanal (1 equivalent) was added dropwise over 30 minutes. The reaction

50 mixture was allowed to warm to room temperature and stiring was continued for 3-8 hours. Addition to

ether followed by filiration and conceniration gave crude morpholine-enamine. The residue was distilled to
give the desired product; b.p. 103-108°/0.07 mm; yield 74%.

Under an inert atmosphere the above morpholine-enamine (1 equivalent) and methyl vinyl ketone (1.05

equivalents) were combined and stirred overnight at room temperature. A buffer solution ((sodium acetate

55 (70 g)acetic acid (700 mi)/fethanol (525 mi)/water (175 ml))/mol was added and the solution was heated

under reflux for 4-6 hours. The volatile components were removed under reduced pressure and the thick

brown oil residue was partitioned between ethyl acetate and water. The organic phase was washed with

water and brine, dried over magnesium sulfate, filtered and concenirated to give a light brown viscous oil.
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|17 SYNFHETI C EXAMPLES 50 In the follow ng Exanpl es, tenperature is in
degrees Centigrade [err]. El ementaépél ﬁ G and nelting points of the
conmpounds of Formula (1) and Fornul a ? -)Y prepared according to the method
of the follow ng synthetic exanples are listed in Tables 3 and 4. Sodi um
hydri de, trhé siBids Kugelbtr iR tolbive iR Hosldd prdBichY a dbioRds vik@LOGIEL.p.aR5Yd5 < /0.22mm;
cyanoacet alsid,40%0r phol i ne, 55 [|ithiumalum num hydride, boron trifluoride
et herat e, hepeayeléheganene syainésized-abive was gdragenatée inne marthe( dimilar to that described in

di met hyl etEranhplect/io lgiver @:deayloyainhexérany.Clthe peryct wasaisahwitheunt durtber purticaival dehyde,

allyl bsom de, dodecanal, 2,3- dinethylval eral dehyde, 2-ethyl butyral dehyde,
2- et hyl heBagtigh 2: GOMAGWNDS 96 TORMULA HWHEREINSM 1§ h ANB Rs BNB Re ARB OTHER THAN H

di et hyl am nopr opyl am ne, 3-di et hyl am nopropyl am ne, diisobutylam ne, 2,

6- di met hyl hejshemp 3 odlings the generic gynthgsis 9ithes azaspisanecapalpasiit Fermyia (@ whereinm ig 1; Rs
anhydr i de andriy 3¢ ptherthan Haandy RgandeRetya asiAlefitep pbaysisBring ol apRipristely subatitytedy m
Al dri ch® CREFRN®ZMNeE- M | waukee, W sconsin, U S. A ).

3- (1- pi peridine) propyl am ne was synthesized by the lithium al um num hydri de
reduction of 1-gemesi di nepropionitrile (Aldrich Chemi cals; MIwaukee
Wsconsin, U S A). 4-D nethyl am nobutyl ami ne and 6-di net hyl am nohexyl am ne
were purchased frongPfaltz and Bauer NG (M@t bury, Connecticut, U S A).

5- Di et I§|yl anm nopent yl ani ne and 7-di net hyff ani noheptyl ani ne were pur- chased
from Karl 1 ndustri€s™

3-(1-pyrrolidine) @
Massachusetts, U. SN

AUT Qi d8bep: U S . 3-agopropanitrile and

| a n C f m cal s (Danvers,
: 6-%'-;!? er i diné
steps’ by the al kygdit Nog of “b-" bronohex

yl afi L 90as prepared in two
ang ne (Aldrich Chem cals) with
pi peri di ne and subsequént |ithium al unfmni urﬁzhydri de reduction. 10
6- (1-Pyrrolidine)hexyl am ne wasogi mlarly prepared fromthe requisite
bromonitrile and pyrrolidine: Seck:h&? 1: Synthesis of 4,4-Di subs&i tuted
Cycl ohexanones yegheAR1,e out | i me € genegoc synt h8sy 4rasgh Substit ut ed
s—staFt+rg—Prom ¢ t hyr a -t5—com®rci al JA AN ab] e ket one or
F] 25 Triton B R [err]
o

cycl ohet&kanone
t anol 30

[err]-disubstituted al dehyde.
[err] nmethyl vinyl ketone tert-

[ery] or methyl vinyl ketone g R et hyl acetate
[er Y (gat) t 2 [err] 35
Exanpl €S 1-5, ,)Ni@@cri be specifically the synthesis of
4, 4- di pr opyl cy%ﬂm&f rom h8pta 0 R DLAH,
/ 2)HOl
R N
36 o R, .

40 _ Ry

N. N
N\
.2HCL Ry

Examples 8-12 below describe the synthesis of 2-(3-dimethylaminopropyl)-8,8-diethyl-2-azaspiro[4.5]-
decane dihydrochloride from 4,4-disthylcyclohexanone. In a similar manner, the following cyclic ketones
were reacted to obtain analogous derivatives of compounds of Formula (1) including:

: 4.4-dipropylcyclohexanone
50 4,4-dibutylcyclohexanone

4,4-dipentylcyclohexanone

4,4-bis(2-methylpropyl)cyclohexanone

4-ethyl-4-butylcyclohexanone

4-methyl-4-(1-methylpropyl)cyclohexanone

55 4-cyclohexylcyclohexanone

4-decylcyclohexanone

4-(1,1-dimethylethyl)cyclohexanone

Example 11 describes the reaction of an anhydride with dimethylaminopropylamine to give the desired
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one however this nethodol ogy has been used to prepare the foll ow ng

cycl ohexanones starting fromthe | iﬁ?; rcially avail abl e ketones: 40
ket one cycl ohexanone 2, 6-di nmet hyl hept an- 4- one

4, 4- bi s(2- net hyl propyl ) - nonan-5-one 4, 4-di butyl - undecan- 6-one
4, 4- di pent Yhide}In a similar manner 4%-8iblOP\AYEIGHRRUNE-1-carboxy-1-acetic S6d bithly&rid6 haksbes adhdesene
2- adamant aname spiro(cycl ohexane-1 ,2'-tricyclo[3.3.1.1

[ er r ] ] decane-4#dinétsyldninobiitgarhind | owm ng cases the [err]-di substituted al dehydes
wer e avai | abl &dimetbyldrvepentdamthesubst i t ut ed 50 cycl ohexanones were

synt hesi zed: @diniethyjainchexylamine cycl ohexanone 2-et hyl butyral dehyde

4, 4- di et hyl - 7dipethyjdamiohentdmine 4- butyl -4-ethyl -

2, 3- di met hy| Vvidiehviaminoprpedamines.- et hy| - 4- (1 - et hyl propyl ) - 17 EP 0 310
321 B1 A sec&G'PWE"de’E}PWY'ﬂP'Eﬁ ng route specifically for the synthesis of

2- pr opyl pent hdwicpddinglbeylamge i n Schene 2. The procedures are outlined in
Exanpl es’?5 arftf(! V’ fl:%ﬁ?épy IBMineRR] acetonitrile H2,. 10% Pd/ C Et GAc 25 30

lony addel GF% i, %'gﬁ%%gﬁf 4 Pk T Bﬁ@@i\e e iy G o R

slow y add

equi val ent 5 Q%.r)iu&‘ ﬂ'?‘v:}‘ng %JyS?‘&%rHe '8! e ) Yidbiidd) c H&%ﬁ&noﬁa R

at nosphege.
evol utlgi%l Rey ,ggfr% e%lt,lel vgmgnts) @H J ndmt%ge reactron mxt%dre

was heat ed at [err] for 3-24 hours. The reaction m xture was poured into
wat er ( 3- 5 BYmpi & BihylatGaridbl (4,3 9leBiicydlohdiyiRbd)deetats €t at €. The organi ¢ extract
was dried With nagnesiumsulfate, filtered and concentrated to give the
desFed zpr odunta édiich yi €4-algthydytiondxanase ¢ Ssqaivaldnt) rDteluedeLivds liadedamyl Eyaficicétae (1 40
Exanpl e 2: equivaient\atqtie atid (0 eqlivaléntsy argicamdnbBiulyt aBétaté (0ciCeqBiddidnits). The Mixture was heated
2- propyl - 1 alretiyxmmpipging a Mean-Stark gpparatus entoflect freayater egbotespicaly sanaviae tiom the frezatinol e
1, i n benzd&nlipwing odllection of dne eqiivalastof waterdtb @adtion midumwas codiedrapd washpd withowater end
et herate ((gatg’ate@l @hugaisespdigin higarbonate solution. The organic phase was dried over magnesium sulfats,

25 filtered and concentraied. The residue was purified by distillation using a Kugelrohr apparatus to give the

desired product as a colorless oil; b.p. 92-88 °/0.15mm; yield 80-85%.

Example 9: 4,4-Disthylcyciohexane-1-carboxy-1-acetic acid

30 To a solution of ethyl a-cyano-a-{4,4-diethylcyciohexylidene) acetate (1 equivalent), prepared as
described above, in ethanol was added a solution of potassium cyanide (1.15 equivalents) in water. The
reaction mixture was heated at 50-85° for 3-8 hours then concentrated to dryness. The residue was treated
with hydrochloric acid and extracted with ethyl acetate. The combined organic exiracts were dried over
magnesium sulfate, filtered and concentrated. The residue was dissolved in a mixture of acetic

35 acid/hydrochloric acidiwater ((4.5L/2L/0.21)/mol) and heated at reflux for 2-5 days. The volatiles were
removed under reduced pressure and the solid residue was partitioned between water and ethyl acetate.
The organic extract was dried with magnesium sulfate, filtered and concentrated to give the desired diacid

. as a white solid. Recrystallization from ethy| acetate gave a white crystallme solid; m.p. 150-152°, yield 75-

i 85%.

40
Example 10: 4,4-Diethylcyclohexane-1-carboxy-1-acetic acid anhydride

4,4-Disthylcyclohexane-1-carboxy-1-acetic acid (1 equivalent), propared as described in Example 9, was

dissolved in acetic anhydride and refluxed for 1-6 hours. The excess acetic anhydride was removed by
45 distillation under reduced pressure and the residue was recrystallized from hexanes; m.p. 91-93°*; 90-95%
yield.

NOTE: In the cases in which the substituents on the 4-position of the starting cyclohexanone are not
identical the geometric isomeric anhydrides were separated by chromatography on a Waters 500 prep
system using hexane/ethyl acetate mixtures as eluant.

50
Example 11: 2-(3-Dimethylaminopropyl)-8,8-diethyl-2-azaspiro[4.5]decane-1,3-dione

To a solution of 4,4-diethylcyclohexane-1-carboxy-1-acetic acid anhydride (1 equivalent) in toluene was

added 3-dimethylaminopropylamine (1.05 equivalents) and the reaction mixture was heated at reflux using a

s5 Dean-Stark trap. Following collection of water (1 equivalent) in the {rap the reaction mixture was cooled to

room temperature and the solvent was removed under reduced pressure. The residue was used directly
without further purification.
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45 benzene. The reaction mxture was stirred for 1 mn and was quenched by
the addition of water. Foll ow ng %ﬁ%ﬁtdz?? 4of the phases, the organic
phase was washed wi th saturated aqueous sodi um bi carbonate and water, dried
wi th magnesium sulfate, filtered and concentrated to give a colorless oil.
The oi | wasmpiesri 3-B-Ginettyla@iny@odyl)}e,.sdRtiFRtapirdMisiddcarRligdrochlodd €ss oi | ; 75%
yield; boiling point (b.p) 60-[err]/0.1 mMm so Exanple 3: -

4, 4- Di pr opy|Topothiaive af i@hivemamainuebydddb (2 squivaleats)srodiethyl ether s addbddrepw(isbra solotionB,
0. 05 equi vfa2-€a=dim9thylamlrtommylmmtz-msplre{ddleehammmnee«tdqylvélennrrp@m at do-
addi ti on saihedsih Exgmpjer Y pip|disthut ethen [ Th¢ feaetign mixturecwets )stirrad rfer 26 hodrs detiowiegseompletiad | n
Exanpl e 2¢f Qﬂﬁ@mwwﬁp Mydride wameuepched withysediym| suliatesJecahydiate ant the resyliting iguret he
t enper at ues fiteredrand e fitrpawas spneoptp “E‘F fojgivethe depied gmine psgeolorlens offi8RBEM ¢ields
subsequentl %ﬂb‘féﬂi d&é‘?\‘@@l‘ﬂ"r rat*ewmwmwnsmaeo'smw led gpjutien of hydseger ghicside i)
and the Sg Gﬁ o qf &dacae &?H“%“\PF'?E:GH 'teﬁg:"'%@"‘tﬂd@% AP R e d
in ethyf 'E@'P’ét oy BSVM%H"?’W"@" m ol PTPE e HSFaTR% P4 YEISt uti on. The
organic Eac%(e :W%?Mgf)bﬁlgs 8'¥E6¥!E@,%Q€§W$E§!% Ig’;\t D él )\!ifﬁ eﬂaé"ﬁd concentrat ed
to give t b. p.

75-Lerr] /0. Gandig4 & tlﬁbﬁthgﬁ ﬁrz]eét@syntheéfsp of dhe>deBsp i ﬁéog@%ﬁ-’orh@g Iaﬁghe?em hs Z Fo

sol uti Qf oy me-ahd IRRHA R
equi val ent) in benzene 400 # noﬁwdvvas gﬁded concentrate @Srl c acid (3

m /mol). The reaction m xture was heated under reflux usi ng a Dean- Stark
water trap. was continued for 3-5 hours and no further separation of
5 \vvater wa ved. The bl ack reaction m xture was cooled to room
temperabure and vvashed W|th saturated sodi um bi car bonate The organi ¢ phase
was dried Ry t . Rd e ginke

brown oil. The pr oduct as a
col orl ess RF
4, 4- Di propy P@o‘n 0.1
equi val?®ents) in ethylp acetate was added 4, 4- dipropyl cycl okgx- 2- erifne,
prepared as described in Exanple 3. The reaction m xture was hydr ogenat ed
at 300N/ [err] hydrogen in a Parr hydrogenation apparatus at room
tenperature until hydrogen uptake has 15 ceased (0.5-5 hours). The catal yst
wa%’rergpved by filtration through cgli and the filtrate was concentrated
to givée the desj,e roduct as a co % produgt was used

W t hout furth_e_ri!&f Lel d 98% 4 - 2- Py6LigyI pent - 4-enal 20
Tol uene, val er agyROYBOHK 1 equi val ent N/ ne (1 equival ent)
wer e conbi ned and heated under reflux usi ng% ter trap.

Heat i ngswas continued until water ceased to be coI I ect ed n the trap (1

equi val ent of water was collected). The reaction m xture was cooled to room
tenperature and tol uene was renoved under reduced pressure. To the

col orl ess r eExaroples £3CakiONdi desdribes 1hd Syhthedis D102-)3-avnirdpreyd)S-dipbdplyle2razabpitol4. Sitidcyrie

br om de ( dinypdrazbjoride drom [#{4sdipropYloyeloh@@ut 1-aarboxg-edcaticcacidashyldadat ed at refl ux for

16- 24 hlour s.In 35similar m@iimer pEpeaptiately svlistitited eyolahexabaness argidtheviabydirides [xiefifed rthesefiont | on
((aceti c desctiped @@liarimay be etacted withat-aminoalkdtrilgy mF#t7 as it ERPIes )13 Andol4)to symthesizsat ed
“at ref| uxthedpsirgd prgepiranes whereig Rezf <d ange- br own sol uti on was cool ed to room

Example 13: 2-(2-Cyanoethyl)-8,8-dipropyl-2-azaspiro[4.5]-decane-1,3-dione

45 :
To a solution of 4,4-dipropylcyclohexane-1-carboxy-1-acetic acid anhydride (1 equivalent), prepared

analogously to the 4,4-diethyl derivafive prepared in Example 10, was added 3-aminopropanenitrile (1.1

equivalents) and toluens. The reaction mixture was heated at reflux using a Dean-Stark trap. Following

collection of water (1 equivalent), the reaction mixture was cooled to room temperature and the solvent was

50 removed under reduced pressure. The residue was purified by column chromatography (hexane/ethy!
acetate (2/1)) o give a white solid; m.p. 117-117.5°; yield 95%.

Example 14: 2-(3-Aminopropyl)-8,8-dipropyl-2-azaspiro[4.5]-decane dihydrochloride

85 To a mixture of lithium aluminum hydride (4 equivalents) in diethyl ether was added dropwise a solution
to 2-(2-cyanoethyl)-8,8-dipropyl-2-azaspiro[4.5]decane-1,3-dione (1 equivalent), prepared as described in
Example 13, in diethyl ether. The reaction mixture was stirred for 2-4 hours following completion of addition.
The excess hydride was quenched with sodium sulfate decahydrate and the resuiting mixture was filtered
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ténperature and ethyl acetate (300 ninDI) and brine (150 m/nol) were
added. The organi c phase was subsegﬂe ed w th 10% aqueous

hydrochl oric acid, water, saturate queous sodluntblcarbonate sol ution and
brine. The organic extract was dried over magnesiumsulfate, filtered and
concentr at edd ine fliiaiéwas Goncanthited heQrbdutting uicOlds pled iy affdpaiaina| iigdid Shrsrhdtddrapfly t O
gi ve the dasilica gél; 25% shddniunDhyRroxifeSin [vtherol) &giviithe JbsiRdd@ming % a Eotas¥l oit; 3% yield.

2- Pr opyl pent arnaloil Ava$ disolvby it raoaifimah i amdurld of dnhirob@ $tharabdng @acsoltidntof Aydegen chioride
pal | adi um dmetbaplbwas afidhd.1Theculution lwes toncantraked: tolgivle althita eatiti;ah.2.. 24842400 | (ddcbrop); 250%

2- propyl peneldd-enal , prepared as in Exanple 5 in ethyl acetate was added.
The m xture vas hydrogenated at 300hV[err] hydrogen |n a Parr hydrogenatlon
appar at us ¢ S ‘ ) MG LUt MYH e ! AR ;
was removed by filtration through celite. The flltrate was concentrated to
gi ve the desi?EeMpP oines the gengricgypipesiseol the Gtaﬁp“a%a'ﬂﬁsdﬂﬁ‘&"“'?vﬁ)sw'ﬁ':?@d“ i1 ot
further Burferanddhiigd Wiy e ctheiois ofher theg it 1aad ins RpAnd) Rs s 89 fgfipadjabove, from the
Cycl ohexanFRRIEPiFRl sukstittad eyclohgxanopesya i cycl ohexenone i s described in
Exampl e 7. Slntlarly ot her straight chain, branched or cyclic a-substituted
al dehydes cggl g converted into 4- substituted cycl ohexanones. 45 Exanpl e
71 Synt hgsi =Decyl cycl ohexanone A m xture of potassium carbonate (1
equi val ent) and norpholine (3.3 equival ents) mere cooled to -[erré}under an

i nert at nospRgyge O (]ﬁgﬂ nh@é 3 ver 30
m nutes. The redy 1 ur e &ﬁﬂa g“to war : nper a 3e
or 3=6—trours—AuITi on

and stirrin

fibefatign andl concentrgti on gave crude norphol i Rg- enam ne. The\w’l E#A
distilled to give the gesired product; b.p. 103-[err]/0.070mm vyield %
Under an inert atnosphere the above norpholine-enam ne (1 equival ent) and
met hyl vinyl ketone (1.05 equival ents) were conbined and stirred overni ght
at roomtenperature. A buffer solution ((sodiumacetate 55 (70 g)/acetic
acid (708 n1)/ethano| (525 mM)/water (175 m))/nol was added and the

sol ution was heat g&e reflux for ey Vvol ati lRe conponent s
were renmoved unde ed pre re and k bidown 3r esi due was
partitioned betvveen et hyl acetdle andpué /he\.e § ni N phase was washed
wi M wat er and br2)RCVEMHd over magnesi um sul fa%&l and
concentr¥ted to give a light brown viscous oil Ié‘P 0 310 321 Bl The
oil was Kugelrohr distilled to give the desired product as a colorless
viscous oil; b.p. 122-135 /0.22mm vyield 40%  The cycl ohexenone synt hesi zed

above was hydeogoRafseihal 18 dsBEY RS syittbhib F zt@mttmgm.dsr% ) etbeatprwm 5&&%&?&[@5]5

to give 4 deh ﬁi\‘fdr&hl@ﬁ?ﬁ%ﬂﬁ#d}- B cifbiahe- 10850l £abelid de. |

DU 11 Gt o o o ks iy

[err] AND Rerivelnetefbiray b¥\Nadtbd as described in Examples 15 and 18 with «-alkylaminoalkylamines (n =4-
u 8) to give azaspirane derivatives wherein Rs =alkyl and R; =H.

[
7 4)

40 Example 15: 2-(3-Methylaminmopropyl)-8,8-dipropyl-2-azaspiro-[4.5]decane-1,3-dione

To a solution of toluene and 4,4-dipropylcyclohexane-1-carboxy-1-acetic acid anhydride (1 equivalent)
was added 3-msethylaminopropylamine (1.05 equivalents). The reaction mixture was heated at reflux using a
Dean-Stark trap. Following collection of water (1 equivalent), the reaction mixture was cooled to room

45 temperature and concentrated under reduced pressure. The residue was used without further purification.

Example 16: 2-(3-Methylaminopropyl)-8,8-dipropyl -2-azaspiro-[4.5]decane dihydrochloride

To a mixture of lithium aluminum hydride (4 equivalents) in diethyl ether was added dropwise a solution
s0 of 2-(3-methylaminopropyl)-8,8-dipropyl-2-azaspiro-[4.5] decane-1,3-dione (1 equivalent), prepared as de-
scribed in Example 15, in diethyl ether. The reaction was worked up as in Example 14. The product was
purified by column chromatography (silica gel; 0.5% ammonium hydroxnde in methanol) to give a colorless
oil; 67% vyield.
The oil was dissolved in a minimum of anhydrous ethanol and a solution of hydrogen chioride in ethanol
55 was added. A white precipitate formed upon cooling which was isolated by filtration; m.p. 258-260°
(decomp); yield 84%.



Sctheme* 3 outlines the generic synthesis of the azaspirane anal ogs of
Formula (1) wherein mis 1; R3 arﬁ,&g d3213¢€ other than H and n, [err] and
[err] are as defined above, starting fromthe appropriately substituted 10
cycl ohexanones. Schenme 3 [ERR] 45 Exanples 8-12 bel ow descri be the

synt hesi Seaibn &-QOMPOUNDS OF FORMDDONMIYEREINMSS 2li et hyl - 2- azaspi ro[ 4. 5] - decane
di hydrochl ori de from 4, 4-di et hyl cycl ohexanone. In a simlar manner, the

fol | owi ng cSehénnec 6 kautlinasetbe weutee tor aflant tsuhdtitited @kaspiiof$.Sunddcanpoanalogee stening. Frore gheof
conpoundgrriserigtely sublstituted gyciohexangelisng: 4, 4- di pr opyl cycl ohexanone 50

4, 4- di but yl cycl ohexanone 4, 4-di pentyl cycl ohexanone

4, 4- bi s( 2- et fewngsopy ! ) cycl ohexanone 4-et hyl - 4- but yl cycl ohexanone

4-met hyl -4- (1 -nethylpropyl)cyclohexanone 55 4- cycl ohexyl cycl ohexanone
4-decyl cycl ohexaffone 4-(1 ,1 -dinet hyl et hny)ccycImhexanone Exarrpl e 11
describes the reg [ , Pt

di met hyl am nobutylzm' ne 5ﬂ@I g hyl am nopent yl am ne 5
: &Fam’ ne 7-di net hyl am noheptyl am ne
3 di etgyl am nopropylam ne 3 (1 -piperidine)propylanine 6-(1

- pi peri di ne) hexyl ani ne 10 3-(1 -py rolldlne)rylamne6(1
-pyrrolidine)he an®Hs ub&Rgyent od al desanNioug,NRIRExanpl e 12
to give the desj ‘ follow*ng hyg@ i dg® f or MAYTOM. TA~a simlar

manner any anfeydr M ' fromthe ’.a- arery_ substituted
cy&=Ohmxanone may be 15 ré&acted with any of the abbve |isted anines and
subsequently reacted as in Exanple 12 to give the desired

0

R
B 1) LiAlH, Rs

/
N
* R; \(4 NS > R \4 Ng,

Ry

2)HC 2HA

30 Examples 17-21 below describe the preparation of 3-(3-dimethylamino)propyl-9,9-dipropyl-3-azaspiro-
[5.5] undecane dihydrochloride from 4,4-dipropylcyclohexanone.
In a similar manner the appropriately substituted cyclohexanones as described earlier (see Sections 1,
1A and 2) and the anhydrides derived therefrom as described in this Section may be reacted with:
a) dialkylaminoalkylamines as described in Section 2 of the Synthetic Examples to give azaspirane
35 derivatives wherein Rz = R4 =alkyl
b) aminoalkylnitriles as described in Section 3 of the Synthetic Examples to give azasplrane derivatives
wherein R3 =Rs =H
i c) alkylaminoalkylamines as described in Section 4 of the Synthetic Examples to give azaspirane
St derivatives wherein Rs =alkyl and Rs =H.
40 _
Example 17: 9,9-Dipropyl-1,5-dicyano-3-azaspiro [5.5]-undecane-2,4-dione

To a solution of 4,4-dipropylcyciohexanone (1 equivalent) and ethyl cyanoacetate (2 equivalents) in
ethanol cooled 1o 0° was added a saturated alcoholic ammonia solution. The reaction mixture was
45 stoppered and allowed to react a 0° for two o seven days. The precipitated ammonium salt of the
dicyanoimide was filtered, pressed, washed with ether and dried. The dried salt was dissolved in a
minimum amount of boiling water and filtered hot. The hot filtrate was stimed and acidified with con-
centrated hydrochloric acid and after cooling the precipitated product was isolated by filtration to yield the
desired imide; yield 33%.
50
Example 18: 4,4-Dipropylcyclohexane-1,1-diacetic acid

9,9-Dipropyl-1,5-dicyano-3-azaspirof5.5]undecane-2,4-dione, prepared according to the method of Ex-
ample 17, was dissolved in a solution of concentrated hydrochloric acid/acetic acid/water (4/7/1) and the
65 solution was heatad at reflux for 2-3 days. The reaction mixture was cooled to room temperature and the
volatile materials were removed on the rotavap. The residue was partitioned between water and ethyt
acetate. The organic phase was washed with brine, dried over magnesium sulfate, filtered and concentrated

to give the desired acid which was recrystallized from sthyl acetate/hexanes; yield 35-50%.
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azaspitane anal og. Exanple 8; Ethyl

a-cyano-[err]-(4, 4-di et hyl cyclohex ? Gytate 20 To a sol ution of

4, 4- di et hyl cycl ohexanone (1 equivalen ? I N tquene was added et hyl
cyanoacetate (1 equivalent), acetic acid (0.2 equival ents) and amoni um
acet at e ( 0.Etan@ipioy44-DipiobylcyciditRangi1 Nidbcaic Weid athgdided at refl ux enpl oying a
Dean- Stark apparatus to collect the water azeotropically renoved fromthe
reacti on. Fol44bipmpyloydéHesané-i ddiacdtic anid, peparedaisedescribéd waBampbhts, wesnidissolyad in
m Xt ur e wascaio @htydridenaid wefloked doni-6 Thm Bxeessoaveticcanhydridd was wooedUy dstititiomunder
bi car bonat eedgeskdwrastrn andithe residye iaareqsyrialiiced faren hvranes ey 81-93tageid 8¢-90%.sul f at e,
25 filtered and concentrated The resi due vas . purlfled by d| stillation
usi ng a Kudpsamoisao: 3r@rDimethyiaminoproppihdd 0I5 plunslacane-2.4rdione col or| ess oil ;
b.p. 92-[err]/0. 15mn |eId 80 95% Exa

4, 4-Di eth |C fsu 9gd glqy Io na1 é-dlacetuc -ng émlgy [I(i'?t (1 Tﬂ qlent)

) Z’fﬁ éggeﬁﬁﬁi?r .%g,t‘ %é??w%{ ok e

"°ss 5%%?"“%5* 'glab"é‘ :ﬁf':’r;ol ution
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was treaged Wb alpdac Blephdd bﬁmﬂm\agﬂmﬁ&& igGiids Srediicid tﬁlg‘el @hib)Bropy 98-
combi ned orypag %a‘é‘&%hi’r ]&d%ﬁé?-z bl grdperbd B ERETed IR Bdmb hiahrieF SiRlilR R
concent r at @it desBided i Exathisie Y2 Ietkingd NnkeLsbid Rasorabipitited 15 ARG bthéi ambrocrystalzed
aci d/ hydroe.ia,ln%h.s‘mw;ﬂzu\aa@sm,ﬁ(ﬁekﬁwg’ébdo 21)/ ol ) and heated at reflux for
2-%5 days. The volatiles were renoved under reduced pressure and the solid

redidue 20aBegtian 6i SYNUHESIS DE POESOYCIBIAZASRIRANEEDERIVATAKESIOR RORMUNA ()T gani ¢
extract was dried with nmagnesiumsulfate, filtered and concentrated to give
t he desired d®-sdamdntsoneawssheonesrisdintoda 4,Repirosubstited cygloheaanohe emdestripgd inalnsticat
gave a whi taed sibsequently paneoriedinfodhe desifpd azd5giraheanalog usioshedmatipdolegodesafibecH Seqtibre
10: 4, 4- Di eRpmeloed-dhicReA¥-1- car boxy- 1-acetic aci d anhydride

4, 4-Di etfy| cyZAdsmanieneen viascanpisgjnta tha desirpd:azaspirene darivatya tieg thmythodglogysipsaiieds
descri bed imhSectioRdEramples 842 MP<9BB%Sd i n acetic anhydride and refl uxed for
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6‘?3
%d?; redgrsr ”?ws'%‘ééj i %aﬁhvﬁ@rﬁfom%%?rﬁ%ﬁeé{@é R o e B PR A
MR 1 et %5%2%?9%@39%"%%@%?%@% ERh 15 Bhe 2iere

500 pr ep sys I
11 5 (3D n‘ae mﬁ‘ﬁ}‘a‘f‘ﬁfgm §€3 °ﬁ"‘° A SREEH 3 oP T YR e 0 G0L saRbn i AT

To a solgtiog aiyuaémﬁamlawaﬁdwla@yda&&b&% RANSscionC 0P GeYsyhthotRCBlamBlod & ?w@@m@lrahde
(1 eqU| val enaanvét,nestvmg.léang—umﬁamjdem 3-di net hyl am nopropylamne (1.0
equi val ent s) BiEdio3A INoRABLone wall sirhildye readted fae dih eSdetivh 2 @ lgivX thS déditedd aZdspirane
Dean- St ar k derivetive; riv.pl 306-8041g TiiOketone toultinalsdfbe Wintlieéd sindiladytfioi2vadbredntaponie ito gilecsirhilagyp
t hé=f eact | Gobstituted disreinedsivatiossl ed t o r oom tenperature and the sol vent was
renoved 4nder3.3-Bicheibpbicysiof$sislinoaan-9idne and Si3(\Tdetamsthylsieyd!of$i3r1inotaniB-one t(brepated ac-
further purceidingda ¥.o¢han,Ph.D. Dissertation, University of Utah (1872) could similarly be reacted as described
above for the parent system.
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EP'0 3190 321 Bl Exanple 12:

2- (3- Di et hyl ami nopropyl ) - 8, 8- di etgpyg 3
l'ithium al um num hy

To a m xture of

was added dropw se a sol ution of

2- ( 3-di net hyl am nopr opyl ) - 8, 8- diethyl

equi val ent),
The reaction m x
addition. The ex
and thesSresultin
give the desired

di ssolved in a mni num of ag@hydrous et §anol

hydr ogen chlorid
ether, a white p
white s8lid was

yield. Section 3
[err] ARE H Sche
anal ogs of Fornu
[err] gge as def
cycl ohexanones.

of 2-(3-am nopro
fraom 4, 4-di propy
simlar manner a
der iwedot herefro
[ err]-am noal kyl
t he desired azas
2- (2- Cyanoet hyl)
solution of 4,4-
equi val®nt), pre
Exanpl e 10, was

The reaction m x
Fol | owi ng col | ec

cooréd to roomt
pressure. The res

acetate (2/1)) t
14: 2-(3- Am nopr
55 To a m xt
et her was added

2- (2-cyanoet hyl)
equi valent), pre
reaction mxture
addi#i on. The ex

and theoresulting (amsmtﬁbb 1virat§trticitlr€t er ed 22

50

§5

9P

PabRzASPi o[ 4. 5] decane- 1, 3-dione (1

pi ro[ 4. 5] decane di hydrochl ori de
equi val ent s)

in diethyl ether

a)

E

i n et hanade was added.

ecrystallicded frometh
COVPOUNDSISOF FORMULA

a (1) wher®@n mis 1,
ned above,%fromthe af
PO 35
byl ) - 8, 8-di
cycl ohexang- 1- car boxy-
bpropri atel ' substitutd
Tldescrlbediearller nay
nitriles (ng= 4-7) as i
pi ranes whejgein [err]
8, 8-di propyd - 2-azaspi |
gared anal ogously to th
hdded 3- am gpopr opaneni {
ure was heated at refl
ion of watzr (1 equiVva
[nperature 2nd the so

i due was p4rified by (¢
D give a WwiSte solid; 1
bpyl ) - 8, 8- ropyl - 2- az
ir e of
ir opwi se a ol ution to

prepared as de- scribed in Exanple 1 1, in diethyl ether.
ar, g fg on of
Lo hﬁeltﬁ@ Olﬁg%gje&ﬂ\ ant%F) Ofw&%%ﬁ For I:lé p ?lgrlg)dl)decahy drat e
? n:A;u.v Wik Hate ”D° coheentrated to
ani nhe as a’“l:ol orI ess (|I 90 QSW(éq?)d The oil]| was
and asgpagsed sol utioh of

On additiggesed a | arge vpl une of

lanol ;

eci pi tate dzornmed which was isol atgadgoby 10 filtrftion.
m p. 36382 299 (deco

The

) 90%

(1) VHEREI 207208 S 1 AND [efr] AND

Dpr opr i at el

l-acetic a
bd cycl ohex
be reacte
n Exanpl es
£ [err]

34<
0[4 5] - decgpan
i propyl cyc{gohexane- 1- ¢ar boxy- 1- aglkgs aci d anhydride (1
e 4, 4-di et bggloggleri vati ve
rile (1.1 smweyal ents) an
ux using aziseas- Stark trap.
t he2goeact i on m xt uf e was
ent was 50245eM®ved under
ol utm chr o328t38Qr aphy (hex
np. 117-113083190 yield 959

|l ent),

aspiro[4.5

I|tH§En1alun1num1hydride (

8, 8- dlpro-ﬁl 2- azaspi
bared as deScribed in
was stlrr-o for 2 4 h(

anple 13,

5

o[4.5]decaﬁ@

e 4 outlimss the genenic synthes24-249 the azaspjrane
Rs 15 and ##-280e H, and n

[err] and

28Hst i t ut ed

[Qﬁﬂﬂ Exanpl ¢s 13 and 1968&cri bes t hel synthesis
opy! - 2- azaspi r o[ 4. 5]3@§?he di hydr ochl ori de

04 nhydri de. W0 In a
s and the pnydri des
h

,gNd 14 to synthesize
nple 13:
, 3-di one To a

repared in
t ol uene.

r educed
ane/ et hyl
p  Exanpl e
ochl ori de
n di et hyl

ane di hydr
@ivalents)

%@3 dione (1

EP 0 310 321 Bl
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and the filtrate was concentrated. The resulting liquid was purified by
preparative l|iquid chromatography gpid3fsg@ds; 2. 5% anmoni um hydroxide in
nmet hanol) to give the desired anmine as a colorless oil; 73%yield. The oil
was di ssolved in a mnimum anount of anhydrous et hanol and a sol ution of
hydrogen chl oride in ethanol was added. The sol ution was concentrated to
give a white solid; mp. 245-249 (deT8bBe 495% 5 vyield. Section 4:
COVPOUNDS OF FORMULA (1) pYéhsh I R THAN H AND [err]
IS H Schenme 5 outlinesg the g eﬁag} gﬁ%ﬁsw?sbg do}x]dg%%_cgzl rane anal ogs of
Fornul a°(1) wherein |§’°£m (J) =nd [@El}tuha.d(pébr]?re@amemue the ot her
i s other than Haddwkdin ]+nad tr}pé\z @ the
appropriately substitut e%ei?/ctl:oﬁeggﬁf(;ﬁgs@fggﬁ!e%ne% 15 25 [E ??T{)Exanpl e 15
and 16 describes the synthesis of

2- ( 3- mefphyl am nopr opyl ) -8, 8-di propyl - 2-azaspiro[4.5]- 35 decane

di hydrochl oride from 4, 4-di propyl cycl ohexane- 1- car boxy- 1-aceti ¢ anhydri de.
In a simlar manner the appropriatel y substituted cycl ohexanones descri bed
earlier and th# a des &;f ggﬁ E‘refrom may be,r acted as described in
Exanpl es 15 and 16 W th [err - al C)aINkyI@m nesc :3,4 8;} t @¢Qi ve

azaspi r@ne der:%st@uﬁsd‘ %g ki ] 1&831
Y

2- (3- Met hyl am éyl ag}plﬁ‘ﬁ [Agf de{&%e":ﬁ% 1Et&‘at:))ne To a

sol ution of toloule 3hspr al.cs 0lgeq ane20l OXy.42 - mgt i16.3%Ci d
anhydride (1 e 4612 d 3 h a 0

v ce (3 o GRS AT i @% ?E?? 0%
trap. FBI1 owi n@8cdhiHadkEy (llzlaqtm&a

was cool ed to %o oot egt‘urg’inqoﬁ) é‘%glt %%ge gxmer1 'g%dgtgéd lgiggassure
The resi due wai UG, oussiisur r 1000 | PRCals.HN. ﬁ 18.64

2- (3- Met hyl ani dgp 83 #pr?@?l 11. % p d(#genl 18.65
di hydraoghl ori dggTa: ur§19 f &3t hilg] \aén %ml hyeiie deloss ‘9w MkENt s) in
- 6110 1077 8.02 2007

geim e ner e ,;aééf‘%f"%% 15 RS « Sitodbibe 1o Bitne (1

equi val ent), pnep e4o93cr d 1m.32 BE3aphE31L5, 64142 dila2 hsls2etihay . The

reaction was i 2L u r| edéB col um
chr omatsgr aphﬁsgn:gz% ,463 %@%ﬁo ﬂggd igﬁd%ﬁ’aﬁm? arsq ) 1980 give a

col orl ess oil; 287%x3HN l: 2229142 s661 val74d n ngéldrous

ethanol and a gy %%é: hﬁﬁf‘ogﬁrfvcﬂbﬂi'@" te8d h§i§ ﬁé‘iaéééddé

white precipitase u thoassn sani @02 Was29 s % frisst rati on;

mp. 258 [err] m‘”’y' Ko é 58 S8 %gloééé ctiFedsion s,

substi FZE 35| ugvcbéc 6‘1)5212?”&.;295 afr[gg eﬁé? h%wogtgu

al kyl substi t ut d%ﬂ}zggolgg ugjec a%r(i)sza_’&ilo §2st 67t nq. 0 .0§h Tt
31 C,IH‘,N,Q: 3935 6410 1076 7.2 1802 60.01 1081 7.10 1793

32 CypHaNClL; 3815 6297 1110 7.34 1859 6283 1L11 731 1852

40 NOTE: Compounds 03, 20, 22, 25 and 26 were not analyzed for chloride composition

Claims

1. Useofa compound of the formula (I):

50 Ry / E

R (CH,)_N N
2 \(Cﬂz)n/’ \

Formula (I)
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appropri ately substituted cycl ohexanones. 5 [ERR] 0 30 —Exanples17-21
bel ow descri be the preparation of EP 0 310 321 B1.

3- (3-di et hyl am no) propyl -9, 9-di propyl-3-azaspiro- [5.5] ,!'gmm:l ,l L",
di hydrochl ori de from 4, 4-di propyl cycl ohexanone. In a sim
appropriately substituted cycl ohexanones as described earlier (see Sect’i ons

1, 1A and 2) and the anhydrides derivegabherafromas described in this

Section may be reacted wit | kyl am rJoaI yI am nes as described in
Section 2 of the Synt heticggﬁﬁﬂg@g % ¥$d 5, 0% GOMpe derivatives

\ghe][eiﬂ [Err] ] [err] of Ia?dwﬁum €m) mmmémﬁlgleslﬁspﬂepareaed In[Secilon
of the Syntheti es .to_qiv pi i vativ.es nf[err] =
[err] = Hc) al kyﬁﬁ ggpﬁyF&m ﬁ? ﬁ&?‘&i Ifa%&? Pstfnéﬁ q[

Synthetic Exanples to give azaspirane derivatives wherein [err] = al kyl and
[err] = H 40 Exanmple 17: 9,9-Di propyl -1, 5-di cyano- 3-azaspiro

[ 5. 5] -und&cane- 2, 4-di one To a solution of 4,4-dipropyl cycl ohexanone (1

equi val ent) and ethyl cyanoacetate (2 equivalents) in ethanol cooled to
[err] was added g s#foldéufik €d algtOhol i ¢ ammoni a sol ution. The reaction

m xture was 45 st oppemes and Wil o?@@"tﬁ?‘ﬁre t g, [errousor, two to seven
days. Thqsprem pb,t ab“ﬂ r&;onlsggtgs 1.47 Ofoas h 9§i| IO el{h\@@ %‘Ut fqd,
pressed, washed b,,d, N Sir 6291, 1e 34 eds.sval tszwas l@lesbBZ/etMZn a
ni ni mum anount 083 % t4§3'5 a@?l’%fl 't'-"s ég‘gh%“ THShot] sg 8%t o 440

0rg423 an agds a 1.

codling the prec |1C& hr 0 b}m&?ﬁ §<ggat7é il tit t he
deshred iapi de; y%' u ‘ % 18321 18% ?gsvs gg"gg 1?% 23:%/ ﬁ%

4, 4-Di propyl cycl - déncew2.0 amed 7.62 19.30 1098 7.61 1935

9, 9- Di propy! - 1, 53%i SypHstCh i a Zfﬁ?o é&)a

cocoratng 1o tne e R R Rt B TR ST o

concent r at ed hydI!:bc 3 i ggsc d/ 4/ ﬁj o

sol uti on 2has heat}}ed >§§g % ﬁ% Qgghgo Il n 1 !6367 cool ed

to roomterrperatulse atlslH nEX88r 1708 hé9940ta ap.

The residue was Rhr bggg\es}\s;wato% aﬁg e}gﬁll u? % # & anic

phase was washed gy &ﬁw& m;lmnge staat ellp’l) |I618ered89and

coneéntrated to @z; w lcﬁ’ g7 cr% I % % romet hyl
) Gss S el e

acet at e/ fxanes; 3
4, 4- Di propyl cycl e 4386 c165.88 aCl. ydseele 6591 1148 637 16.19

4, 4-Di propyl cycl igzl d;“zget“?&aﬂ}d %e%ﬁed 2l delef i IS@ i"%™Exanpl e

18, was di ssol ve | m;l far | @xoz faxssl 16}12 excess

2 5 81 17.34
acetic ar;,gydrl dezgvanH”NzClz £d ﬁz. dlgz% Rtiit c%-g;ur@ﬁ 6668 1131 630 15.67
29 C 463.6 67.36 ll 30 604 1529 6739 1129 603 15.24
3 C ‘o zClz 379.5 6331 1062 738 18.69 6324 1065 735 18.65
. 31 CuHENCL, 3935 6410 1076 7.12 1802 60.01 108t 710 1793
s 32 ChHaNCl 3815 6297 1110 734 1859 6283 iLil 731 18.52

40 NOTE: Compounds 03, 20, 22, 25 and 26 were not analyzed for chloride composition

Claims
45

1. Use of a compound of the formula (I):

R

50 Rl / 3

R (CH,)-K N
2 \(Cﬂz)n// \

56
Formula (1)
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5 ‘Teduced pressure and the residue was recrystallized fow
91-93 ; yield 90-95% Exanple 20: .

3- (3- Di net hyl am nopropyl ) -9, 9-di pr%';’)?l:ﬂg?%‘zg%pi ro[ 5. 5] unde W\j‘m m“\
This im de was prepared from 9, 9-di propyl cycl ohexane- 1, 1€‘mum L *
anhydride (1lwaéwi:val ent), 10 prepared as described in Exampl & 19, and

3-di met hyl am napsepyl amne (1 equivalent) in a simlar manner to the
described in BExamplee21l. The product, a colorless oil, was used w thout
further purifi datandiR: afextherpdn® o Hifferent and are selected from hydrogen or straight chain, branched

3- ( 3- Di wet hykkan orauelio@ikil) providd dhab the dgthl-r@mber 2 parbap| diants] contdieaiallyeR, and Rz when

di hydr ochl or taen tegether is 4f10z orali and Racase joineq togetbbr iy foinh & leyelimalitylLgnaup Loontéininly $-de
reducti on of cBbq@omst hyl ani no) propyl -9, 9- di propyl - 3- azaspi r o[ 5. 5] undecane
-2, 4-di one, pr Bsai@duade dees Eﬂ"leb@dg‘%/e@"ﬁ'a’r_rgmée'w?d frem diydregeneor stidight chain alkyl

that descri bEENNIEheaRcn atpms: o e apd Byare et toaathariteiformma cysiiealkyb prown eatalsipg

addi ti off of éfrfé’P?’hﬁH" 83 phafmaceytically ageppiphlesalt, dweypte o goyats|therqof in diecpappfacture

yi el d 85- 909" HPPHEPI &Y U%S. 35 &Y NIYEGURPIRSEVeRgeCYCLI C AZASPI RANE DERI VATI VES
OF FORMULA, (I,l). 2-Ad t apone.was converted info a 4,4-spirosubstituted

cycl ohexaﬁ%ngs%%cwgg%@'é"dpww \é@?f%'r?mfﬁésnﬁggtﬁ%{?éﬁuently converted into the
desired,azaspi rane anal og using the nethodol ogy described in Section 2

(Exanpl es 8-12); 329-33Q 2- Adamant anone was converted into the
desired azaspirane d usi ng, t he rgddodol Hgyaggcli bed in Section 2
(Exanmpl es 8-12); m p~380/3¥ N\}{,Atﬁmant anone ca @ oNbe rgécted as
desgribed in Section 5 to give azaspirane derivafMves whené We2. In a

si mM<arzomanner the anhydride from 2-adamant anone synt hesi zed either as
described in Section 2 or 30 Section 5 could be reacted with: a)

di al kyl am 3oalckypaand ofdis farmuld ¢ip ax debesd in ¢claibe b povidad thét vihe RSyndtRa @tel CH; EMARP| es
to gi ve azaspidRireee Gy and art s\t @ 2,wihie ptherrthah @r anfl furthérepravided-thatiwkigrl Ril3$ H; Re is (CHs)-
am noal kyl ni #%:iRs @ad Besarel €4 aridae i$ 1i an 23kl pihentha® 3pdndtiyntber PyavidedthatavhéixBenip HER: i6 O
gi ve de#i vat (GrelsCiflhendRnarp €Hy jnd-m [s@y n is otherha; c) al kyl ami noal kyl anmi nes
as described i 9" Sekamasputigally peoppiablesipiiiydrate or Phvalaiessl. t 0 gi ve azaspirane
derivatives wherein [err] = alkyl and [err] = H Bicyclo[3.3.1] nonan-9-one
was; si ni | gt § cPreaupdIpcxding g claid MRt i t o gi ve the desired azaspirane

der Iat | ve; mp. 303-304 . This ketone could also be nodified simiarly to
2- adanafit anone to give simlarly substituted diam ne derivatives. 40

3, 3-Di net hyl bi cycl o[ 3. 3. 1] nonang 9A0nNg and

3,3,7.7-tetramet hyl bi cycl o[ 3. 3. 1} ongl (prepaged ac- cording to Y.
Chan, Ph.D. Dissertation, UnivefsMy\g haN (1Q7N_could simlarly be
react edgsas descri bed above for the parent system 4% 50 55 25 :

50

' 5§
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Synthetic Exanples 5 [err]

\
EP 0 310 321 Bl Table 3 Melting Points (deconposition) of ds of
Formula (1) and Formula (I1) Prepargg fefo¥4igig to the g Egiﬂmﬂ I”m

300- 302
299- 301
301- 302
245- 249
295- 296
10

303- 304
297- 298
15

02
10
05
07
15
5
12
20

334-335 17

252- 254
20
274- 276
245- 246
25
323-325
287- 289
271-272
240% 245
\24

2%

22
30

15

27
29
31
40

20

25

30

35

45

50

55

299-300 03

5. A compound according to claim 3 which isGélected from

09
289- 291

14
325- 326

19
X>OC-| 266,269
\/\/N ?

24
308- 310

mmﬂ\fm structure

297-298 06
258- 260 08
, 296- 298
11 N N
306307 NMNN S
326- 328
16 :
305- 307\ 1
285- 286
21 N N .
259- 261 23 NN
329- 330
26
284-286 2
293- 296°%0 N N
275-278 32 NN
X
XX
N\/\/N !
; H
H;GCyo N AN H
;
H N AN 3

29



45°50 55 26
of Fornmula (1) and Fornmula (I1) Pr@pa
Synt hetic Exanples 10 #
Cal cul ated for:

H:

60.
62.
64.
11.
64.
61.
62.
7.0
7.6
7.6
7.3
7.3
6.
63.
61.
61.

379 5.

o
421.
395.

409

[ er
[ er

437.

98
73
69
42
23
03
06
8
2
2
4
4

40

31
17
17

5
5
r]
r]
6

EP 0 310 321 Bl Table 4 El enental Analysi nds 5
%ﬁ€3ﬁﬁﬁ?égiﬂﬁ|;° th t'pd of the
I
N: a: 15 01 [err] 353.5 61 17 10 83 7-93" 20. 06
10.78 7.6 02 Jerr] 381. 5\_R2/ TF 1.10 7.34 18.59
10.97 7. 42 03 {/er ] 409 @; 11.32 6.84 17.31
11.34 6. s NS 457.6 65,58 '5ZNongBN6.20  66.04
6.31 16.39 05 [err] 409.5 64.52 11.32 6.84 \17.31

11.32 6.76 17 28 06

Mbl ecul ar
Pound: C

[err]

353.4 61.17 10.84 7.93 19.30

[err] 367.4 62,11 10.97 7.62 19.30
, . 08 95.5 63.78 11.21
. o7 78,12 0 N 367.4 \B2.14 10.97
1930 62.06 10.98 7.61 19.35 10 [err]  36¥¥\6x11 10.97
19.30  61.99 11.01 7.58 19.36 11 [err] 381.5 62.97 11.10
18.59  62.Q2 7.30 18.64 12 [err] 381.5 62.97 11.10
18.59  62.8 3l 7.31,~18.65 13 [err]  437.6 65.88 11.52
16.20  65. 89 Ng38N\16.:17 25 14 [err] 379.5
10.62 7.38 18. 69 63.24 10.64 7.37 18.68 15 [err]  353.4
10.84 7.93 20.06 61.10 10.77 8.02 20.07 16 [err] 353. 4
10.84 7.93 20. 1.16  10.86 7.92 19.94 17 [err]
63.31  10. 8.69 ~63.22 10.67 7.35 18.70 18 [err]
#4.52 11.3 \Sk’N .42 11.32 6.82 17.39 19 [err]
65.53 11.00 6.65 16 11.03 6.64 16.89 20 [err]
63.78 11.21 7.08 17.93 63.64 10.99 6.96 30 21
409.5 64.52 11 .84 17.31  64.59 11.30 6.78 17.30 22
423.6 65.2 ‘4'“5 .61 16.74 65.05 11.29 6.57 23 [err]
%5.88 11.526\0/ \14 .91 11.48 6.37 16.19
Ry %
30 .
AV VRN .N\/\/N<:J .
35
XXX - XA o
N AN ; NN
40

45

50

30



24°  [err] 417.5 66.17 10.14 6.71 16.98 66.21 1016 6.67 16.94
25 [err] 349.4 61.88 9.81 61.30 9.70 7.85 26
RO A

[err 337.4 60.52 10.16 8.30 _ 10. 1F|lulleﬂLmll“l£[|ﬁ!“]
64.84 10.88 6.87 17.40 64.75 10.89 6.87 |HMIGHEDHE -

407.
449. 66. 79. chipdlihds db thd3ormdiae )/ 66.68 11.31 6.30 15.67 29 [err]

]
5
6
463.6 67.36 11.30 6.04 15.29 67.39 11.29 6.03 15.24 30 [err]
5
5
5

379. 63.31 10.62 738 18.69 63. 24 10.65 7.35 18.65 31 [err]
393. 10. 7 .
381.

64. 10

2m 18.02 }ﬁ) 01 10.81 7.10 17.93 32 [err]
N2 83 ; 11.11 7.31 18.52 40

X D \20 5 an 56\®Je not anal yzed forchl ori de

conpositi ong a6 45 1. Use of a conpound of the formula (1): [ERR] 55

Formula ( EP O 310 321 Bl Table 4 El enental Analysis of Conpounds
5 , of Formula (1) and Formula (lI1) Prepared According to
the Methdll of the Synthetic Exanples 10 # Mol ecul ar Mol . Formul a
W5 Cal cul ated forg Vo Found: C H: N: a: Ry
C H: Cl N—{6H,) -N 01 [err] 15 (G THR_10. 33
7.93  20.06 0. 76 7. OB, 20,94 02, ey Mm” 381.5 WY 97
11.10 7.4 AE 62.73 10.97 7.32 18R 40955 64.52

11.32 6.84°17: 64. 69 11.34 6.82 04 | 65388 11.52

g

6.40 16.20 66.04 11.42 6.31 16.39 05 [erjg] 409. 54 64.52 11.32
6.84 17.31 64.23 11.32 6.76 ~17.28 06 [er 353.4 61.17 10.84
7.93 19.30 61. 03 10.90 7.85 19.97 07 [efrr] R¢ 367.4 62.11
10. 97 7262 19.30 62.06 10.99 7.58 19.33 20 08 [err]

395.5 63.78 11.21 7.08 17.93 63.68 11.07 7.08 18.12 09 [err]
367.4 62.11 1 10.97 7.62 19.30 rFobrudae(10)98 7.61 19.35 10 [err]
367.4 62.11 10.97 7.62 19.30 61.99 11.01 7.58 19.36

25 wherein:
nis 3-7;
mis1or2
R1, Rz, Rs and Rs are the same or different and are selected from hydrogen or methyl;
\_/ Rs and R are the same or different and are selected from hydrogen or straight chain alkyl
30 containing 1-3 carbon atoms; or Ry and R are joined together to form a cyclic alkyl group containing
4-7 carbon atoms, or a pharmaceutically acceptable salt, hydrate or solvate thereof.

7. The compound of claim 6 which is selected from:

(
3 %
7z, ?z\

:

8. A pharmaceutical composition comprising a compound as defined in any one of claims 3 fo 7 and a
pharmacsutically acceptable carrier.
50
9. A compound of the formula (l) or (lI) as defined in any one of claims 3 to 7 for use in medicine.

10. A compound of the formula (I) or (ll) as defined in any one of claims 3 to 7 for use as an
immunosuppressive agent.
85 )
11. Use of A compound of the formula (I) or (Il) as defined in any one of claims 1 to 7 in the manufacture
of a medicament for the treatment of a disease state selected from:
rheumatoid arthritis,
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11 [ert] 381.5 62.97 11.10 7.34 18.59 62.92 13-1+—7.30

T8 65 13 {::H a7 6 b5 as 18 03l03BH 2%, 62653‘“&1\“@“& Q%\Z!E\S

16. 17 25 14 [err] 379.5 63.31 10.62 7

10. 64 7.37 18y@8mid pud etiematosig§53. 4 61.17 10.84 7.93 20.06 61.10
10.77 8.02 20nm@iplelsGlerosigr I | 353.4 61.17 10.84 7.93 20.06 61.16
10.86 7.92 1Gc@dtrdndplarftaionidratt rejed@®. 5 63.31  10.62 7.38 18.69  63.22
10.67 7.35 18nyASthen® grdvisr r | 409.5 64.52 11.32 6.84 17.31 64.42
11.32 6.82 17or@esdi® syptemicpelerosisd21. 5 65.53 11.00 6.65 16.82  65.42
11.03 6.64 16®® dzmaﬁ‘;l;grr 395.5 63.78 11.21 7.08 17.93 63.64
10.99 6.96 30 hyperimmuno err] 409.5 64.52 11.32 6.84 17.31 64.59
11.30 6.78 7“38‘1‘5'“822*‘"“ Ry at'Vecwyash"eB?aEE 11.42 6.61 16.74 65.05
11.29 6.57 “as“'m°‘° r'f" 437.6 65.88 11.52 6.40 16.20 65.91
11. 48 &37 16“‘1‘5“"' L"é’f’ nfevel17 5 66.17 10.14 6.71 16.98 66.21
10.16 6. 67 ?m? o ferrl, .349.4 61.88 9.81 8.02 20.29  61.30
9.70 7.85 p" ; §0.52 10.16 8.30 21.02 60.55 10.12

831 27" Lerr] mﬂag{ bl diheg 10. 88 6.87 17.40  64.75 10.89 6.87
17.34 2§ [err] §°8%711.21 6.23 15.77 66.68 11.31 6. 30

15. 67 29 Y ; i , ,
1291 23 @ty S S b 38 f g o g dhctierhd,

18. 65 31 [ er {i)la compshad & thdgbnek&l fordh@la @iy 7. 12 18. 02 60.01 10.81 7.10
17.93 32 J[err] 381.5 62.97 11.10 7.34 18.59 62.83 11.11 7.31
18. 52/ 46 NOTE: Compounds 03, 20, 22,25 and 26 were not anal yzed for
chl oride conposition Charns 45 1. Use of arsoonpound of the fornula (I):
[ERR] Formula (I) 27 "1 EP 0 _310 321 Bl Agerein: nis 3-7; mis 1 or 2

[err] and [err] are the ; di ¥Terent\and are sel ected from hydrogen or
strai ght chain, branched 5 pQai n or cybH-€CHL ky| , —p¥ovi GellY hat t he
total némber of carbongaZonk At akped byl err] and [err] when t aken

together is 4-10; or [e?r] ano [err] 2me\ui ned together to forma cyclic
al kyl group containing 3- 0

[}

\_
30 wherein X is CN or CH2NRsRs and Ry, Rz, Rs, Rs, n and m are as defined in claim 3; or
(i) a compound of the general formula
35 ‘N_ -
l (CHZ)II-l X
(o m-1
w© .
Yoy x
-1
pu or 2'n
m-1
Qo -
\qi(CHé)n—l X
50

or

32



carbon atons; [err] and [err] are the sane or different and are sel ﬁm |
err

from hydrogen or straight chain alk 449 1-3 mlm jm“

and [err] are joined together to fo?e%de:lgi(?:{/ 1|c al kyl H

4-7 carbon atoms, or a pharmaceutically acceptable salt, hydrate or solvate
thereof in the RmgrsihXed CN 6r droup OFERKLBRERM:, RO Ko, W ERsEhd A arb BEHHRGLIR BIRIRSES | Ve
agent. 2. Use according to claim1 wherein the conpound is selected from
15 [ERR] 20P8tentansprigheund of the formula (1) as defined in claim1 but
provi ded that when [err] and [err] are [err] and [err] are [err] and mis 1
or 2, n is @&t erwendiurg eBer Varbihdéngrdehormgdflovi ded t hat when [err] is H [err]
is [err] [err] and [err] are [err] and mis 1 or 2, nis other than 3; and
further provided that when [err] is H [err] is 25 [err] and [err] are
[err] and mis 2, nis othgr t a Fharnaceutically gcceptabl e salt,

hydrate or sol vate t hereof .1 und hccording to clgrm3 which is 30

[ERR] 35’0 45 50 56 28 E 1 Bl 5. A corrpoung ccording to claim
3 which is selected from 18,20 ‘N\cu -
N 50 55 29 EP 0 310 321 Bl [ERR “n (g \R
. 4
’5 Formel (I}
in der:
\ n 3-7 ist;
~ 2 m 1 oder 2 ist;

R und Rz gleich oder verschieden sind und aus einem Wasserstoffatom oder einem unverzweig-
ten, verzweigten oder cyclischen Alkylrest ausgew&hlt sind, mit der MaBgabe, daB die Gesamtzahl der
von R und R2 umfaBten Kohlenstoffatome zusammmen 4-10 betrigt; oder Ry und R. zusammen einen
cyclischen Alkylrest mit 3-7 Kohlenstoffatomen bilden;

25 Rs und R+ gleich oder verschieden sind und aus einem Wasserstoffatom oder einem unverzweig-
ten Alkylrest mit 1-3 Kohlenstoffatomen ausgew#hit sind; oder Rs und Rs zusammen sinen cyclischen
Alkylrest mit 4-7 Kohlenstoffatomen bilden;
oder eines pharmazeutisch vertréiglichen Salzes, Hydrats oder Solvats davon zur Herstellung eines
W] Arzneimittels zur Verwendung als immunsuppressives Mittel.

2. Verwendung nach Anspruch 1, wobei die Verbindung ausgewXhlt ist aus:

XX §
NWN_\ N AN

40 3. Verbindung der Formel (I), wie in Anspruch 1 definiert, jedoch mit der MaBgabe, daB n nicht 3 ist, wenn
Ri und Rz eine CH3CH2-Gruppe bedeuten, Rs und Rs eine CHs-Gruppe bedeuten und m 1 oder 2 ist;
und ferner mit der MaBgabe, daB n nicht 3 ist, wenn Ry ein Wasserstoffatom bedeutet, Rz eine (CHs)-
3C-Gruppe bedeutet, Rs und Rs eine CHs-Gruppe bedeuten, und m 1 oder 2 ist; und ferner mit der
MaBgabe, daB n nicht 3 ist, wenn Rz ein Wasserstoffatom bedeutet, R; eine (CHs)sC-Gruppe bedeutet,

45 Rs und R: eine CHs-Gruppe bedeuten und m 2 ist;

oder ein pharmazeutisch vertrigliches Salz, Hydrat oder Solvat davon.

4. Verbindung nach Anspruch 3, die

XXX

50

7~
\/\/N\

55

ist.
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5055 30 EP 0 310 321 Bl 6. conpounds of the for
Formul ae( Il) 25 wherein: n isg §1 g{ gyl Or gﬁﬁm ““m iH“
the sane or different and are selecte ?ron1hydroge erry and
[err] are the sanme or different and are sel ected fron1hydrogen or straight
chai n al kys. Sébindung At ARdpRich @, alsgdwahRlaboN atons; or [err] and [err] are
joined together to forma cyclic al kyl group containing 4-7 carbon atons,
or a pharmaceutically acceptable salt, hydrate or solvate thereof. 7. The
conmpound of claim6 which is selected fro 3 40 45 8 A
phar macéutical conposition conprising a c;ksbﬁ;aﬁggibgka%d in any one of
clains 3 to 7 and a pharnmaceutically accept abl 0N9* A conpound
of the formula (1) or (Il1) as defined in any one of clains 3 to 7 for use
in nedicine. 10. A conpound of the formula (1) or (1) as defined in any
one of clains 3 to 7 for use as an i mmunosupp agent. 55 11. Use of A
‘ : one of claims 1 to 7

conmpound of the fQARY or (Il) as defi
in the manufact ur gag Xed canent for the tréaN Nof  andi sgase state
sel ected from rheumatol d 2Ny s,’ 31 EP 0 310 32181\ °*

e
CXX s
N

“e

e
X -
25 N ’ _ | .
~

¢

¢

HyCyo N AN H
o .
H .
XXX o
4
50
55
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system ¢ | upus erythematosis, nultiple scl erosi s, acute

transplantation/graft rejection, ny%§t iéi avi s ressive
system c sclerosis, atopic dermatitis, ﬁ@pe? Mnogl ob| y’ly W’ m ﬂ"
antigen negative chronic active hepatltis, Hashi noto' s

Fam | ial Mediterranean fever, Gave's disease, aut0|nnune henDIytlc anenla

primary biliary cigrhosis and i nflammat ory bomel di sease. 15 12. A process

for preparing a corvr N/ag defined in any oge aljms 3 to 7 which

process conprises t ou t|onN0f i) aco unt\ the general formul a
[err an

(rrr): 2 [ERR] 30 WhENEIN X is CN or Yl,> n and m
are as defined in claim3; or (ii) a conmpound of the general Ppormul a [ ERR]
40 50 or 55 32 EP O 310 321 Bl 1 mherein Xis CN or a group
[err] and [err] an .r as defined in_c]aj atentansprLbhe 5 1.
V@rmendung elner V@ o dgr quﬁel (r):
3 ~~~~~~~~
[~ R4 15 . r‘mel (|)
XXX
i N NV H

y XXX
N

3
N

/

) O]

- |
A XX e
VN N AN :

35

50

35



in-der: 'n 3-7 ist; 20 m 1 oder 2 ist; Rl und R2 gleich oder

ver schi eden sind und aus ei nem s m oder ei nem

ver zwei gt en oder cyclischen Al kyl r%‘gp%gﬁé%fg&fhi t sind, mt T"um mﬂwﬂgm
di e Gesant zahl der von RI und R2 unfaften Kohl enst of fat one Zus&nmmem 4s '
betragt; o8levebitdungeh de2Fcti@mayen ei nen cyclischen Al kylrest mt 3-7

Kohl enst of f at onen bi | den; 25 Ra und R4 gl eich oder verschi eden sind

und aus ei nem Wasser st of fat om oder ei nem unverzweig- ten Al kylrest mt 1-3
Kohl enst of f at orren~& bl hi t s nd;Rgder R3 und R4 zusammen ei nen cyclischen

*

A kyl rest n{3/ 2 ¢ enBrdFHARRN bi | den; oder eines phar nazeuti sch
vertraglich Wdr at s oder Rgol vats davon zur Herstell ung eines
Arznei mt dung al s i mmunsuppressives Mttel. 30 2. Verwendung

nach Anspruch™, wobei die Verbi ndung ausgewAhlt ist aus: H a_

Nj- und )iK NII e, 40 3. Verbindung der Fornel (I), wie in Anspruch 1
defini ef’, j edoch mt der Mal gag% daB n nicht 3 ist, wenn Rl und ei ne
CHaCl - b- G uppe_Jhedyg Qﬁ%ﬁg@%{m e eine CHs-G uppe bedeutn nrd an{ der 2
ist; und femn e\ﬁgaBnnichtBist, eimM® \g
Wasser st of f affp 4 Pet, R2 ei ( CHimY- q(i—Gru tet, Re und B4 sine
. und m1 oder 2 ist; un r sgabe, daB n
nicht 3 ist, wern R2 ein Wasserstoffatom bededtet, Rl ei gﬁgﬂs)ac-eruppe
bedeutet, 45 R3 und. R4 ei ne CH3- G uppe bedeuten und 2 ist; oder ein
phar mazeutisch vertrigliches Salz, Hydrat odd; Sol vat davgn. 4. Verbi ndung
nach Anspruch 3, die 50 55 ist. 33 5. Ver bi ndung nach Anspruch 3,
ausdewffl t aus 25

we

N N: VN-~ 10 Formeln (II)
"4, N N 15 30 1 "KXDQ '
in denen:
25 n 3-7 ist,
m 1 oder 2 ist,

Ri, Rz, Rs ‘und Rs gleich oder verschieden sind und aus einem Wasserstoffatom oder einer
: Methylgruppe ausgewihlt sind;
\_ Rs und Rs gleich oder verschieden sind und aus sinem Wasserstoffatom oder sinem unverzweig-
30 ten Alkylrest mit 1-3 Kohlenstoffatomen ausgew#hit sind; oder Rz und R: zusammen sinen cyclischen
Alkylrest mit 4-7 Kohlenstoffatomen bilden;
oder ein pharmazeutisch vertrigliches Salz, Hydrat oder Solvat davon.

7. Verbindung nach Anspruch 6, ausgewihit aus:
36

&
N AN . s
[ m VS ’ gu\/\/u\
~ ' oder

40
NAR ;
45
8. Arzneimittel, umfassend eine Verbindung, wie in einem der Ansprliche 3 bis 7 definiert, und einen
pharmazeutisch vertréiglichen Tréger.
50
9. \Verbindung der Formel (I) oder (ll), wie in einem der Anspriiche 3 bis 7 definiert, zur Verwendung in
einem Arzneimittel.
10. Verbindung der Formel (I) oder (Il), wie in einem der Anspriiche 3 bis 7 definiert, zur Verwendung als
&5 immunsuppressives Mittel. :

11. Verwendung einer Verbindung der Formel (I) oder (ll}, wie in sinem der Ansprliche 1 bis 7 definiert, zur
Herstellung eines Arznsimittels zur Behandlung eines Krankheitszustandes ausgewihlt aus:

36



40V 0N 45 so 55 34 EP 0 310 321 BI 1P —ITTITIT 5

tp 0 330 321 BL OISO S5 Vb dspapp . ”VNTﬂlllllmlmmﬁlﬂ\ﬁﬂ\%

Ver bi ndungen der Forneln (I1) /~~ R3 10 R~~~/ >-~ 20 Fornrel A 'tll'3 i*n
denen: 25 rhelimatoidér AdHritis, M 1 oder 2 ist, R, R2, R5 und R6 gleich oder
ver schi eden si ndsystahisthem I@pisaimitdanassst of f at om oder el ner Met hyl gruppe
ausgew hit si nd; miR8platiStlledesb, gl ei ch odor verschi eden sind und aus ei nem
Wasser st of f at om adter Trensplemtationss/Traasplantglebs®Bung ten Al kylrest mt 1-3

Kohl enst of f at oneMyzsthenjegitid t si nd; odor R3 und R4 zusanmmen ei nen cyclischen
Al kyl rest mt 4- progessiverrsystenfischerivesesedhi | den; oder ein pharnmazeuti sch
vertragliches SaptopischgyPematisdor Sol vat davon. 7. Verbi ndung nach Anspruch

6, ausgewghlt auSypedgmunglobulin E,
Hepatitis B-Antigen negativer chronisch aktiver Hepatitis,

10 - Hashimoto-Thyreoiditis,
familidrem Mittelmeerfieber,
Basedow Krankheit,
autoimmunh&molytischer Anémie,
primérer bilidrer Zirrhose und

15 entzlindlicher Darmerkrankung.

12. Verfahren zur Herstellung einer Verbindung, wie in einem der Anspriiche 3 bis 7 definiert, wobei das
Verfahren die Reduktion von

\ (i) einer Verbindung der allgemeinen Formel (Ili):
. O
R, /<N
25 : — -_—
><_>< Floa™ (11D
Rs °“z’ﬁ:<
/
30
in der X eine CN-Gruppe oder einen Rest der Formel CH2NRsR: bedeutet, und Ry, Rz, Rs, Rs, n
und m wie in Anspruch 3 definiert sind, oder
35
k./_‘l
40
45

50

&5
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N /-2JC b aodeor 40 45 8. Arzneimttel, unfassond

ei ne Verbi ndung, wi e in ol nem der bis 7 defi (“I

pharmazeuti sch vertr~glichen Tr ageépa%égge?/grbl ndung d ”mwm“"ﬂ"m ﬂ;ﬂu
(11), wie in einemder AnsprUche 3 bis 7 definiert, zur Ver¥hen urfg i*n &i nem
Arzneimttel. @bineMadibihdond'ad algBeifehFofel (1) odor (I ), we in einemder
AnsprUche 3 bis 7 definiert, zur Verwendung als 615 I nmmunsuppr essi ves
Mttel. 11. Verwendung ei ner Verbindung der Fornel (1) oder (Il), wie in

ei nem der AnsprUche 1 bis 7 definiert, zur He teI lung el nes Arzneimttels
zur Behandl ung ei nes Krankheitszustandes augQe us.-xX36 * C L 14
S * rheumatoider Arthritis, system schemlupus ely Ra}odes mul tipler

Skl er ose, akuter Transpl antations-/Tr3 2 A0t of ung 5

Myast heni a gravi s progressiver systemi$ {J er,ose atopi scher Dermatitis,
Hyperi mmungl obulin E, Hepatitis B- “W egat’r\}er chroni sch aktiver

Hepatiti’%, 10 Hashi not o- Thyr'éoi difis, famliarem Mttel neerfieber,
Basedow Krankheit, autoi mmunhanol ytischer Anamie, primalrer biliarer
Zi rrhose und 15 ent zl ndl i cher Dar ner kra @ 12. Verfahren zur

Herstel l ung ei ner Verbindung, we in

S@.,r?g bisg 7 definiert,
wobei das Verfahren di eo®@8uktion von ngkr al i genei nen

Forrmel (111): 20 R2 CH2)ig = Ao.Jd &M~ e (rrer)
90
O -
\1 ~N- (C!-Iz)n_l X
oder
' m-1
R, R,
. | d
Rz R6

—/

30 umfaBt, in der X eine CN-Gruppe oder einen Rest der Formel CH2NR3R: bedeutst, und Ri, Rz, Rs,

Rs, Rs und Rs wie in Anspruch 6 definiert sind.
Revendications

a5 1. Utilisation d'un composé de formule (l):
4 Ry R

o /

R N
2 (v () — AN
Rl.
45
Formule (I)

50 dans laquelle :
- nestégal23,4,5,6,0u7;
- mestégala 1ou2;
- R1 et Rz sont identiques ou différents et sont choisis parmi I'nydrogéne ou les groupes alkyle 2
chate linéaire, ramifiée ou cylique, & condition que le nombre total d'atomes de carbone
55 contenus dans R et Rz pris ensemble, soit de 4 2 10; ou que R; et Rz soient fusionnés pour
former un groups alkyle cyclique comportant de 3 & 7 atomes de carbone;
- Rs et Rs sont identiques ou différents et sont choisis parmi 'hydrogéne ou les groupes alkyle &
chaine lindaire, ramifiée ou cylique comportant 1 3 3 atomes de carbone; ou Rs et R: sont

38



in-der X eine CN-G uppe oder einen Rest der For mel ilf“u lmwﬂ laﬂlmlund
Rl, R2, Ra, R4, nund mwe in Ansp n| ert sind,;
55 37 *C L M S * (i) elner erbln ung der aIIgemalnen Fornel 5

(CH 2)nll - X 10 15 oder H >) N~~~~~~~ I
XC P--N- (CH 2) litsichn@pciiime? fn Bgupa BIkﬁQ cycllque compbibit @b 4 3 NatélRds d¥ cBHER; ou un
CN- Gruppe odor ei sseéu Unafytiratd @l ud-soivame lde CéildiRadodptivicipoint de wié phaffhacedtique, R3, RF,
R5 und Rs W e daiis |Afabiiatioh ' médibansintdebting iAiétle erjalové Roiné hdaatiBmaiosdppresseur.

Utilisation d un conpose de fornule (1): K ~~~~~~~~ RR 40

R 45 For nul & (Utiisaii@ suivant i zavendicalipnd| pour laquelieds capipasé/e@t choi§ p8mdu7; - m est 6gal
Alou?2 - R et R2 sont identiques ou differents et sont choisis parm

| " hydrogene ou | es groupes—al k4 e a chat he lineairg, ifiee ou cylique, a
condition quo | e nonbr atorre; de carbone cont enus dans
Rl et R2 pris ensenbl e~ s HENGALNL); ou gue RINET ent yFusi onnés
pour forrer un groupe al kyle cyclique conportant de 3 A7 arored de
carbone; - R3 et Rs sont identiques ou diffdrents et sont choisis parm

| ' hydrogene ou | es groupes al kyle a chaine lindaire, ramfie ou cylique

conportant &. %o%p@gécaﬁérmglg (IF&H&R riher't-;ve%‘caﬁg’n ?tma%lé gb%]ﬁon que si Ry et Rz sont des groupes

15 CH3:CHgz, et que Rs et Rssont des groupes CHa, avec m égal & 1 ou 3 2, et n différent de 3; et &
condition aussi que lorsque R; est un atome d'hydrogéne, Rz est un groupe (CHs)sC; que Rs et Rs
sont des groupes CHs, et m égal & 1 ou & 2 et n différent de 3; et & condition aussi que lorsque R est
un atome d'hydrogéne, Ry est un groupe (CHs)sC; que Rs et R¢ sont des groupes CHs, st m égal 4 2;

A et n différent de 3;
N 20 ou un ssl ou un hydrate ou un solvate de celui-ci, acceptable du point de vue pharmaceutique.

4. Composé suivant la revendication 3; qui est :

N 7
Ve VAR
U
: 30
35
s
40
45

50

55
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38: 321 Bi ~ ~—1 UL H2411] 11J 11] 1111 1 —EP 0OS310 321 Bl

* C L M S fusionnds pour for pe al kyle ¢ “ﬂortant
de 4 a 7 atones de carbone; ou un ggpsgﬁsﬁgﬁydrate ﬁ‘}\mtm
celul-ci, acceptable du point de vue pharnacouthue 1a fabtication

d' un rredl osarreahpdé@gj.uama@v&a,eﬁomﬁmgarﬁpm agent inTrunosuppresseur. 5 2.
Uilisation suivant | a revendication 1, pour |aquelle | e conpose est choi si
parm : N N s~~~ et CX NW 10

Nt &Corrpose de forrmule (I) suivant la re recatf 1, malg a condition
gque si Rl et R2 sont des groupos 15 Wgﬁww\t R4sont des
groupes CH3, avec megal & 1 ou a 2, et n different de 3; et a condition
aussi que lorsque Rl est un atome d' hydrogbne, R2 est un groupe (CH3) 3C,
que Re et R4 sont des groupos CHs, et megal & 1 ou a 2 et n different de
3; et & condition auss: quo |l orsque R2 est u " hydrogbne, Rl est un
groupe {°CH3) eC;, Qs ' ¥ sont des group€s etf m4ggl & 2; et n
different de 3; 20 bu un sel, ou un hydr ¥ B0l vate de

cel ui-ci, acceptable dU poim/eewue pharnaceutique. 4. Conpose suivant |a
revendi cation 3; qui est: 25 >7> 30 35 40

45 50 53 39 EP 0 310 321 Bi 5. Conpos4 suivan evendi cation 3,
choisi parm: 5 m P
N10 20 * A A\ e N 2 NAUNG

"}\ . \/\/N\ ’

>0 s
7
25 N \; .

\

30

7
HyCio N _AUNG

- e

;

¢

50

55



35.5: :45 50 55 40 EP O 310 321 Bi 1111111]

| - 5 10 ~
JJ 15 ID 20 . 25 0/ dOC~~ . ﬂ IL 5
N VANCE 55 41 6. Conposes de orrrussezi%ﬁ |) >)qwu‘!§" Mﬂﬂ"ﬂ”ﬂl 3
5 T
Forrmules (11) dans | esquel | es: - nest egal a3, 4, 5, 6, ou7; 25 - m est

dgal aNl ou 2; - , et Rs sont identiques,oudifferents et sont
ofll Ies groupes netR Q R3] et Rs sont
i denti ques ou diffgry omt” choi si s parfi N\ehyd n Jes groupes

choisis parm |'h :

al kyle & xhaTne lineaire, r mtite ou cylique conportan B atones de
carbone; ou R3 et R4 sont 30 fusi onnes pour fornmer un groupe al kyl e
cyclique conportant de 4 a 7 atones de carbone; ou un sel ou un hydrate ou

un sol vate de cel UI ep abl e du p0| nt WW&COUU qgue.
15 m N/‘

- XXX
NN 4
30 '
N AAS N NWNG :

35

D O
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I e

7. -Cbnpese suivant |la revendication 6 qui est choisi parns ‘ :
U .,V N Vo - K>gp 0310 321 By . \W’Eﬂ\ﬂ“\\ﬁ\l\l “ \“
Conposi tion pharnmaceuti que contenant dn Conpose suivant 1% guemcomque
des revendications 3 a 7, et un vehicule, acceptable du point de vue

phar maceutg, q¢empdeés & forasP@se de formule (1) ou de formule (I1) suivant

| " une quel conque des revendications 3 & 7. en vue de |'utilisation en
nbdeci ne. 10. Conpose ¢de formule (Ig. ou de fornmule (11) suivant |'une

guel conque LLaN-qos, 13-R{ 7> en ,vue de 55 ["utilisation en tant

gu' agents i PRLeéseu 112 ™t N, sati‘on d' un conpose de formule (1) ou
de fornulq‘“ ui vant |'une quelc&nque des revendications 1 & 7, dans la
fabricati medi canment pour le traitenment d' un etat norbide choi si

parm : 42 [ ~ e EP 0 310 321 B1

11 11111 11 111 1"arthrite rhumatoTde, |e | upus erythemateux system que.
la sclrfse multiple—le rejet a3greffe apres transpl tion ai gug,
| a nyast heni g~ghayg, Ne(@&)) e~ systeni que progressi mFT@@zhﬁFh{

e
R4

atopi que, |' I Anogl bl i N8, E, bihdpa#ite chr oni active,
antigene-nghg d' hdpatite B, %0 t e F?@hinnto, | a
fibvre pddrtersafieenne fanmliale, |la maladie ndrmi e
henol yt1 que autoimunitaire, |le cirrhose bili , et is | a

mal adie inflammatoire de |'intestin, 12. Procgg4 de prepagation d' un
conpose suivant |'une quel conque_des revendi caltiions 3 a 7;%l equel procede
conPi?nd la r~duction: (i) d un conpos6 de formule generale (I11): 20

< 20 - " Formules (II)

dans lesquelles :
- nestégal43,4,5,6,0u7,
25 - mestégald 1ou2; :
- Ri, R, Rs, et Rs sont identiques ou différents et sont choisis parmi 'hydrogéne ou les groupes
méthyle;
- Ra et Ry sont identiques ou différents et sont choisis parmi I'hydrogéne ou les groupes alkyle &
w chaine linéaire, ramifiée ou cylique comportant 1 & 3 atomes de carbone; ou Rs et Ry sont
30 fusionnés pour former un groupe alkyle cyclique comportant de 4 4 7 atomes de carbons;
ou un sel ou un hydrate ou un solvate de celui-ci, acceptable du point de vue pharmaceutique.

7. Composé suivant la revendication 6 qui est choisi parmi:

35
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8. Composition pharmaceutique contenant un composé suivant I'une quelconque des revendications 3 2
7, et un véhicule, acceptable du point de vue pharmaceutique.
50
9. Composé de formule () ou de formule (ll} suivant I'une quelconque des revendications 3 & 7, en vue de
l'utilisation en médecine.

10. Composé de formule (I) ou de formule (Il} suivant I'une quelconque des revendications 3 & 7, en vue de
65 l'utilisation en tant qu'agent immunodépresseur.

11. Utilisation d'un composé de formule {l) ou de formule (li) suivant I'une quslconque des revendications 1
& 7, dans la fabrication d'un médicament pour le traitement d'un état morbide choisi parmi :

42



e .

26 ide s 5 2(n- X

( 30 , dans | aquelle X est un 0

R4, h'et msont tels que ddfinis da% qu%% @Ia?du cat | on 3 ”mm "ll“l“"“‘"““l'
conpos6 de fornule generale: 35

(Q~'- )(C 66  rarthrite rhumatotds, (C H2) N~~~~~~~~ 2)-7X 40 (CH 2) h-1°x 45 LN
(CH2) n-1- X 50 60ie lupus érythemateux systémigus, < 1 R S 55 2

R6 43 EP 0 31 sd&dseBhultiple, ' "L I sii 1113 dans

| aquel | e X est uis rgétas gRiédpresaandpladbiicn Bgus,et R, R2, Rs, R4, Ra et Re sont
tel s que «dfi ni slad@mshénia grawaendi cation 6. 5 10 15 20 25 30 35 40 45 50 55
44 la sclérose systémique progressive,
la dermatite atopique,
I'hyperimmunoglobuline E,
I'hépatite chronique active, antigéne-négative d’hépatite B,
10 la thyroidite de Hashimoto,
la fidvre méditerranéenne familiale,
la maladie de Graves,
I'anémie hémolytique autoimmunitaire,
le cirrhose biliaire primaire, et
15 la maladie inflammatoire de I'intestin.

12. Procédé de préparation d'un composé suivant I'une quelconque des revendications 3 & 7, lequel

procédé comprend la réduction :
\ (i) d'un composé de formule générale (Ill) :

/0

. . Rl'
25 ><_>< —(CH,)__,—X  (1II)
R, CH )—<

2 m-
[o]
_ _
30 dans laquelle X est un groupe CN, ou CHzNRsRs, et Ri, Rz, Rs, Rs, n 6t m sont tels que définis
dans la revendication 3; ou
(i) d'un composé de formule générale :
35 N'- €)%
e
4 N m-1
40
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définis
dans laquelle X est un groupe CN, ou CH2NRsRs, st Ri, Rz, Rz, Re, Rs ot Rs sont tels que
dans la revendication 6.



