EP 0 296 748 Bl Descrr ptron This invention relates to novel ergoline

am des, nore particularly cycloal kyl am des, useful as serotonin

ant agoni sts. 5 .Over the past gﬁcade there has been consi derabl e

i ntenest in devel opi ng agents whFR A 29P Z98B1 ot oni n ant agoni sts, particular
conpounds which bl ock 5HT2 receptors. Such agents are useful in treating
di-sease pab@iisni N Whi ch an excess of circulating serotonin is a major
contributing cause. These disease states include hypertension, anorexia
nervosa, Oy ileRiodNelatbPidindvel 6:36imé BRteh, MRPaRiERarly ¥ @daikliBfiass) Csol ASOS RN

Cer t'ai n aRtghisisne derivatives have been found to possess such activity; see,
e. g., s U S.oveaine phstMacads, teded hdbIden ddhsifdrabfe idBRstdfl YoveleBing adtie WhRR .are ERrofdbniAS2
737, ancntagvaists, piabiar. combounBOwhich, bidck $H6,) receptbdd SlichtagentOad ussid indfbafingaiddased 8,
no. 1, (b®63) whiblhEn xdess b6circalgting 4protodif G2 3 maiip Santibufing o Ghesg diseash Netates

pr esent ircluge hitpetensiom @nerexiasneposay dehession, canip,oaarchhoid fsyridmenel-migrainisaand M3sospasn.er r |
30 .wher &ergin $raeiing dérivatives hae beek ydund foepossess Sichaadtivity; e, .@RIrU.$. PattrNo. §133,188ai n
al kylrwe [CérA 386441, 8@}%‘?620@5'{\@? 37 sand {hgin AbsiniSnnaa B.ICY260), fagA f-h, 3985 iy 8926gen,
[erT] akllyps ey drG963). $7 pdr  Kt9R3); 3338 d-f Accerding tqthe Jpresent gpvetion thersyisded
t hat \Ah@f?"‘f‘%’rar?"ﬁﬂ‘ﬁ'dPéWP orgp ('het hyl and [err] and [err] are hydrogen, mis
not 0; or a pharmaceutically acceptable acid addition salt thereof. The
present invention also provides pharnmaceuticalg#f ornul ations conprising,
processes for -preparing, and netho R3f u conpounds of the invention.
In the above formula, the ter [err al kyl resents a straight or
branched al kyl chain having f ne )ﬁar bon atons. Typical [err]
al kyl groups include nethyl, et n- pro i sopropyl, n-butyl,
secg\-/butyl and the |iKke. [é'j, t i ght chai n al kyl r@gresents a straight,
but not branched, alkyl Qalgk{wl fromone to four bon atons. [err]
Strai ght chain aI Kyl }3% I, ethyl, n-propyl and n-butyl. [err]
Al koxy represents a st or5 ranched al koxy chain having fromone to
four carbon atons. 45 - al koxy groups include nethoxy, ethoxy,
n- pr @poxy, isopropoxy,

the Iike. When mis 0, the ring
attached to the amde m ogesrﬁ atomis cyclopentyl; when mis 1, the ring
Is - R? 2

30 wherein: .
R is Cy-Cu alkyl;
R? is allyl or C1-G4 straight chain alkyl;
R? is hydrogen or C1-Cq straight chain-alkyl;
_ R* is hydrogen, C1-Cs alkyl, hydroxy or G1-Cs alkoxy;
35 mis 0, 1, 2 or 3; provided that when R' and R? are methyl and R® and R* are hydrogen, m is not O; or
a pharmaceutically acceptable acid addition salt thereof.
The present invention also provides pharmaceutical formulations comprising, processes for preparing,
and methods of using, compounds of the invention.
W In the above formula, the term "Ci-Cs alkyl” represents a straight or branched alkyl chain having from
40 one to four carbon atoms. Typical Ci-Gs alkyl groups include methyi, ethyl n-propyl, isopropyl, n-butyl,
sec. -butyl and the like.
~ G;-Cs Straight chain alkyl represents a straight, but not branched, alkyl chain having from one to four
carbon atoms. C;-Cs Straight chain alky! groups are methyl, ethyl, n-propy! and n-buty!.
C1-C+ Alkoxy represents a straight or branched atkoxy chain having from one to four carbon atoms.
45 Typical C1-Cs alkoxy groups include methoxy, ethaxy, n-propoxy, isopropoxy, n-butoxy and the like.

"When m is 0, the ring attached to the amide nitrogen atom is cyclopentyl; when m is 1, the ring is
cyclohexyl; when m is 2, the ring is cycloheptyl; and when m is 3, the ring is cycloociyl. if the cycloalkyl
ring is substituted, the substituent may be at any available position on the ring.

/ While all of the compounds of the present invention are useful for blocking SHT2 receptors in mammals,
50 certain of the compounds are preferred for such use. Preferably, R' is isopropyl. Also, R? is preferably
methyl, R® is hydrogen, and m is 1. R* is preferably hydrogen. Other preferred aspects of the present
invention will be noted hereinafter. _
Compounds of the present invention are named as ergoline derivatives in which the trans(-) or 5R,10R
contiguration of the bridgehead hydrogens is specified. This is the same configuration as in the naturally-
55 occurring 9,10-dihydro ergot alkaloids. In United States patent 3,580,918, a different naming system is used.
The basic ring system is named as a 6aR,10aR-4,6,6a,7,8,9,10,10a-octahydroindolo[4,3-f,g]quinoline. lllus-
tratively, by the alternate naming system, 9,10-dihydrolysergic acid becomes 6aR,10aR-7-methyl-
4,6,6a,7.8,9,10,10a-octahydroindolof4.3-f,glquinoline-98-carboxylic acid. Another equaily valid name for



cycl ohexyl; when mis 2, the ring is cycloheptyl; and when mis 3, the ring
is cyclooctyl., If the: cyc1oalky| ring is substrtuted t he substituent may
‘be at any avai | abl e position on the rin Wile all of the conmpounds of the
presegl i nvention are useful for E?@éﬁpﬁﬁsF@rr] receptors in mamual s, 50
certain of the conmpounds are preferred for such use. Preferably, [err] S
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wll be no While e @hitfatisH at @it 84l6on 5,8 lal 100k %era&vew&rarsls&ras%b@p BRRE, as
ergol i ne gdairdlly 3dakifids ttie bubdituG cf ik LAINE Group Bdntani i iddmisHal dsGhnatic QboRd. Férhe
bri. dgebe astanitye) 30gtd%ycyQonsRRmidel Rits ad S rabéindidd Coadi Fikerfidld) Engiihing Ltve Bnadfomert t he
nat ur al | yor stofacisaisedl Howsver, Uheke the LI cRulcgmylarfitik pdsedsskl.a dlahe (N byinibtr! ikrerS

pat ent 3,ib&Bs Qirboutao be Sdperngmotableamidritye sonfoa dctiallyssidts il brdy hasormss Thegp BBt em
I s nanmed apsdesigriated, ad @he cis form and the trans form, drawn for conveniencs in two dimensions as la and Ib.
aR-4,6,6a,7,8,9, 10, 10a- octahydror ndol o[ 4, 3-f, gl quinoline. Illus- tratively,

by .t heal t er nat e nam ng, &y, m 9 1 0-di hydrol ys ci gs+becones
6aR, 10aR- 7- net hyl - ?/Ga 7,8 / i\

0, 10a- oct ahydror nd #nol I ne- [err’LPaNgoxyl € acid. Another
equally valid nangi¥ or 2'—"'EP 0 296 748.B1 hydr ergic acr dis
([err]) 6- met hyl er gol i ne- 8-carboxylic acid. The trivial name "ergoline"
will em ployed hereircigth the nunbering systegafigeci fi ed above for
corrpounds of the invention. Wile the configuration at asymmetric carbons
5,8 and 10 in the above fornmula is set as [err] and 1 Oa, generally

speaki ng, the substituted ¥&cloal kyl anide group colibains two additional
asy ric carbons. For 5 exanple, 3-nethoxycyclohexyl ani de exists as two

I acenat € Who AR middCA HR{SR)-E-méthyldrgblinbes-daysaxylie Gl iDBRAsY vath & &S bE RarsOr&RbStitutod

However , cydialk@ aimine, thé! bisduct will Bela Siyid gbambtidahidbrike. 1) GBS $he Iwoankidied iethie finstance

symret ry wilinaisor bg namely) &s thel sake Gifl tsinfplicitp.casselp and FRBS@BUbtitutad)cyclollieyl @MidPS UThis

act ual | y ingeritis eoniemplates il $usio fofroy ussful fdittdsking §HTaBecapters (herpangmis; thelt is, Shet itndividouals

f or m aad diableredisamess dnd gegmettical jmamers as wellpsaarematess i n t wo di nensions as |la and

| b: 10 [ er rijhar@canticatiy-aaeeriapledasidofidition] seltsr f the-compdupdscaf e|invention includelralis derivedaci d

i S f or medomiinorgapic agids syph asphyprgchiprig mréﬂvrtclfpecpfewpreaﬂcwwummaﬁe hygmromic geithc t
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X ate, lsu ate, ite, sulfl 9, Ni rate, phosphate, monchydrogenphosphate, dihydrogen-
phosphate, metaphosphate, pyrophosphate, chioride, bromide, iodide, fluoride, acetate, propionate,
caprylate, acrylate, formate, isobutyrate, caprate, heptanoate, propiolate, oxalate, malonate, succinate,
suberate, sebacate, fumarate, maleate, mandelate, butyne-1,4-dioate, hexyne-1,6-dioate, benzoate,

35 chlorobenzoate, methoxybenzoage. phthalate, terephthalate, benzenesuifonate, toluenesulfonate, chloroben-

: zenesulfonate, xylenesulfonate, phenylacetate, phenylpropionate, phenylbutyrate, citrate, lactate, g-hydrox-
ybutyrate, glycollate, malate, tartrate, methanesulfonate, propanesuifonate, naphthalene-1-sulfonate,
naphthalene-2-sulfonate and like salts.

) o The following examples further fllustrate specific compounds of the present invention:

40 (88)-N-Cyclohexyl-1 -|sopropyl-e-n-butylergol|ne-8~carboxam|de
(88)-N-(3-Methylcyclopentyl)- -1-sec -butyl-6-methylergol|ne-8—carboxamude maleate
(88)-N-Cycloheptyl-1,6-diethylergoline-8-carboxamide nitrate
{88)-N-Cyclohexyl-N-ethyl-1-isopropyl-6-methylergoline-8-carboxamide
{88)-trans-N-{4-Methoxycyclooctyl)-1-isopropyi-6-methylergoline-8-carboxamide hydrochlorrde
45 (88)-N-Cycloheptyl-N-methyi-1-isopropy!-8-n-propylergoline-8-carboxamide .

- = (88)-N-Cyclohexyl-1 —t-butyl—b‘-n—propyIergohne-a-carboxamrde
(88)-N-Cyciohexyi-1-i-butyl-6-methylergoline-8-carboxamids succinate
(88)-cis-N-{4-Methyicyclohexyl)-1-ethyl-6-methylergoline-8-carboxamide citrate
{88)-N-Cyclopentyl-1-sec.-butyl-6-methylergoline-8-carboxamide lactate

50 (88)-N-Cyclohexyl)-N-n-propyl- i-isopropyl-6-methylergoline-8-carboxamide
(88)-N-Cyclopentyl-N-methyl-1-n-butyl-6-n-butylergoline-8-carboxamide
(88)-N-Cyclohexyl-1-isopropyl-6-n-allylergoline-8-carboxamide acetate
(88)-N-Cyclooctyl-1-isopropyl-6-methylergoline-8-carboxamide
{88)-N-Cycloheptyl-1-n-propyl-6-methylergoline-8-carboxamide maleate

55 (88)-N-Cyclohexyl-1,6-di(n-propylergoline-8-carboxamide i
(88)-N-Cyclopentyl-N-methyl-1,6-dimethylergoline-8-carboxamide

~ (88)-cis-N-(4-Hydroxycycloheptyl)-1,6-diethylergoline-8-carboxamide
(88)-N-Cyclopentyl-1-isopropyl-6-ethylergoline-8-carboxamide hydrobromide
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invention contenplates all such fornms useful for blocking [err] receptors
in mamals; that is, the individual 25 diastereoi soners and geonetri cal
isoners as well as racenates. £E$GUtI al | y-acceptabl e acid addition
salts,of t he conpounds of the | e ol ude salts derived from

i nor'gani ¢ acids such as hydrochloric aC|d nitric acid, phosphoric acid,

sul-furic g ous acid and the
| ike,..as @E(&Wﬂ 115 @?%1;% il,:;?h{em Ie hn% &E‘%‘r"&‘?ﬁ?‘i&g% ds such as :

al i phatl C (8B 1Bty R-Bith @Tetylergdfne 8% a,b flag! - substi tuted al kanoi ¢ aci ds,
al kandi i Qamat memﬂéyerasﬁsxwuaet St-n-pt6pyl-Sbiiabdifie-8-bdlbararmB@kIste SUl f ONi C

aci ds;, - anded-hq3-Melkficyclob@yl)-phathyiaddpropy-8-alylrgiadambkamideal t s t hus incl ude
sul fate, pem-NEyLbatyd]-sdi-Buni-baiethylogoliné-Bic&boxamieltaftiatee, ni trate, phosphate,
rmnohydr O (AR O Mphatyeycloblxply tHsamepy -6-phudeidites-catmkapios phat e, pyrophosphat e,
chl or i de, (@)-brydehepiybtiinethyl-6ineihgligding-8merbtxainie oplatspl onat e, capryl at e,
“acryl-at.e, (@8peishit(&Hydrowtusiohaxi-t- n-prpaxdflan@yl-hepntomwee-&mmmeat e, oxal ate,
mal oAt e, (wu&vqeneem-fsmmmwma%&mquw at e mal eat e, mandel at e,
but.yrie-1, BA}NSxelehexytd 'E'QBWGEFP@@'“HEnzoat e, chl or obenzoat e,

et hoxybe ngﬁ%”':ﬁﬂmﬁ oyl i-Ispragny 'W&WV&?EQ?“"‘*&%?@W@B‘%?I malAgiet

t ol uenesuk

B 's°p?8H' l? 'E'@af_e' ’@ﬁ‘ lfF'?efﬂ‘Fat e. phenyl acet at e,
pheny] pro;ég‘S j '{° | : ) rr] hydr ox-
ybut v at e TR} Al p‘: °'" ' ate
pr opanesu Rlothil m%]jﬂ' =1 &@HJ gpate and I|ke
sal 15, ZRsahold Pk o ythHl Pfﬂb.%cepep bding; BE RO
Pr esent pdnML N Yoo Which Comprisb<L" T‘

- SQJ) PJ OPa) reﬁct.n Bvbord &mqéﬂnue - car boxam de _ _
[errT-N-(3-Met yI cycl opentyl ) 1-sec. - butyl - 6- net hyl er gol i ne- 8- car boxam de
mal eate [err]-N Cycl oheptyl , 6-di et hyl ergol | ne- 8-carboxam de nitrate
[err]-N Cycl ohexyl - N- et hyl - _-| sopr opyyl - 6- hyl er gol i ne- 8- car boxam de
[err]-trans-N-(4-Met hoxycycl ooctyl)-1-"lsppr - 6- net hyI ergol i ne- 8- car boxam
i de keydrochl ori de 45 [err]-N-Cycl ohe - N- net hyl -

-i sopropyl - 6-n-propyl ergol i ne-8-car Boxary/ds, [err] - N-Q/cl ohexyl -

-t-butyl - 6-n-propyl ergol i ne- 8- car boxdpi g\
oli

- car boxam de succi nat e
t hyl er gol i ne- 8- car boxam de

[err].-NCycl ohexyl -1-t-butyl - 6- netqyl
[err&}tci S- N- (4- Met hyl cycl ohexyl ) /-

citrate [err]-NCycl opentyl-1-sdc.-bqtyl - thylergollne8carboxamde

| actate 50

[err]-N-Cycl ohexyl)-N-n-pr opyI 1\, I - 6- met hyl er gol i ne- 8- car boxam de
[err]-N-Cycl opentyl -N-nethyl -1 - n- 6- n- but yl er gol i ne- 8- car boxam de

[errl- N Cycl ohexyl -1-i sopropyl ®' ergol i ne- 8-carboxam de acetate
[err}s-_ N- Cycl ooctyl - 1-i sopr opyl - 6- met hyl er gol i ne- 8- car boxam de
[err]-N-Cycl oheptyl - 1- n- propyl - 6- net hyl er gol i ne- 8- car boxam de nal eate

' or an activated form thereof, with an amine of the formula

“
. 40. "
NHR“—-< (CHa) ,
45

and
b) optionally converting the resuiting product into a pharmaceutically acceptable sait.

60



55  [err]-NCycl ohexyl -1, 6-di (n-propyl)ergoline-8-carboxam de
[err]-N-Cycl opentyl -N-nmethyl -1 , 6-di net hyl er gol i ne- 8- car boxam de
[err]-cis-N-(4- Hydroxycycl oheptyl )-1 ,6-diethyl ergoline-8-carboxam de

(8, 8)M- Cycl opentyl - 1-i sopropyl - 6Elen|296a!4835i| ne- 8- car boxam de hydrobrom de
3 - EP O 296 748 Bl

[err]-N-(4-Hydroxycycl ohexyl -1 n- but yl - 6- net hyl er gol i ne- 8- car boxam de

mal onat e [ €f¢fpraiply. M@ﬂﬁ"“? theyagig will %‘JWBH'"G;S’W%'I‘"&OI i ne- 8- car boxami de

[err]-N Cycl oheptyi-1 -n-butyl -6-nethyl ergol i ne- 8- car boxani de
[err]-N-(4-Methyl cycI ohexyl ) - N-net hyl -8,- r.opyl - 6- et hyl ergol i ne

- 8- carpoxani de nal ate 5 [err] - N-({-Aya | cycl ooctyl) - N et hyl -

- sopropyl 6-al | yl ergol i ne- 8- car boxam de

[err]-N-Cycl ooctyl -1-sec. -butyl -6- mébh i ne-8-carboxam de tartrate

[err]-N-(4-Methoxycycl ohexyl - 1 I SO roﬁ)y 6- byt )l er gol i ne- 8- car boxam de
[err]-NCycl oheptyl -1-net hyl - - car boxam de oxal ate
[err]-gis-N(4-Hydroxycycl ohexy - 1- net hyl - 6- n- propyl er gol i ne- 8-
car boxam de 10 - :

- car boxam de
| - 6- n- propyl er gol i ne- 8- car boxam de

(8_ 8) - N-Q/cl ohexyl 1 6 d| et hyI er
[err]-N-(3-Mthylcycl ohexyl)-1 R
mal eatre ,
[err]-N-(4-Methylcycl ooctyl)-1-isopropyl -6-net hyl ergol i ne-8-car boxam de
suber at e Wpeseip P Is\- ( 3- Met hoxycycl ohexy1) - 1

-n-propyl - 6-al | yl ergol i ne-8-car boxam de 15

[erL]/ gl— Cycl oheptyl - N-net hyl - D - nd)utyl 6- met hyl er gol i ne- 8- car boxam de
citrat? 4]

;[ err]-NCycl ohexyl - N-n- but yl -pqwoampr-&mmb) gol i ne- 8- car boxani de
[err]-N-(4-Methylcyclopentyl)-N-ethyl-1-isopropyl -6-nethylergoline-8-carbox
am de_ ny o o 4 16 G0l W Bl InroR 5 PH0u iRy orldlan I8 HRBbOY o Ldbfing | S

pr-ovi q,gda&npr ocess for pr eparing t he conpounds For rul ove wh
conprises ahud, %%MMan el greserit |Jv$}ﬁmf by The ﬁ'e;?a%d by a variety of procedures well known
[err] or ioAfosa @t bruindre dkilf A dihereRAbly, it dolpéliidswhersih R is inbifiy!f diiyaielySergic acid is
converted to the alkali metal salt and then to the (Ci-Cs alkyl)formate derivative. This compound is finally
reacted with the appropriate cycloalkylamine fo provide a compound of the invention. This reaction is

30 represented by the following scheme:

35
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40 4 and b) optionally converting the resulting product
pharmaceutical l.y acceptable salt.

the activated formof th
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EP 0 296 748 Bl Preferably,
conmpound of forrmula 10 [err]

If the fre‘é’%@?ﬁf’@htl lized,

normal 1y be effected in the presence of a coupling 25 agent.

the reaction should

I nvention may be prepared by a variety of

is methyl,

known tg t hose of ordinary skil

This reaction is 3
EP O 296 748 B

—

i on.
45 50 -

\

dlhydrolyserg
then to the [err] aIkyI)
cted with the appropriate cy

>_~

Thus, the
in the art. Preferably,
aC| |s converted to
“odrivative. This

kylan1ne to provide
rep SQnted by the

wherein R', R2, R3, R* and m, including the proviso with regard to their definition, are. as defined above, R®
is C1-Cq alkyl, such as methyl, ethyl or preferably isobutyl, X is halogen, especially chloro, and M is an

alkali metal. .

&
<

The reaction can be carried out by combining the dihydrolysergic acid derivative with about an
equimolar quantity to slight excess of the base containing an alkali metal in a mutual solvent such
Ltetrahydrofuran, diethyl ether, dichloromethane, dioxane, dimethylsulfoxide, N,N-dimethyliormamide (DMF),

6



25. wherein [err] and m including the proviso with regard to their
definition, are as defined above, [err] is [err] alkyl, such as nethyl,

et hyl or preferabl y isobutyl, especially chloro, and Mis an
55 alkali netal. The reaction canéﬁgaz@g%?% out by conbi ning the

di. hydrol ysergi c acid derivative with about an equinolar quantity to sli ght

excess. Ofpel B, RéSRe CAR! tﬂé ke @oﬁ,n.om %gdd' badby Abiude siufbr SBtassicth \tidHde S sl

t et r ahy dre@boHai g Gk poBbRT cartidhdid) TS ISR Wpically 65BA B form the alkali metal salt

di ret hy! Sidneatds!erne Nn&ér is %ﬁ%éﬂmgﬂn&wlmm@xm bt €, -G iyl htbrdihate is
benzetie, abddue R, redktich miktirel Ao suifcRiTEMY i foimaRe [TRTR SikiiIinbts thtdimstidl hypically
POt as Sk Unipgiysahidiehe five6 dbdutBr@inlies) at Ieasttnd e2iilpdent of the/ dRPESBlbakNamde RORTbE
Thi S mi xtiher readtion inixfuireC Sbheyalljpcibed @ectibo isf shbstantidlig camplett iafterbat tvietb tabout 200 hours

i nt er mediwhérecaniBbti @utrat & tamperaiue af ebgut -4@0toctioun B0 Ca pretecpblyfoinaabout €20S It abott 26XC.eSs
of * a { er fThe peodioy |of Hal redctiommerc be solatddl dul simpiyt teenoviegn the i reactioni soiventefor inbtanse by
suf f i’ ci emvappraiine underfreduaed pressfier Mpre Atpicpily) fhe reagtian rinttrercoetelning the freg baseaf the 5
appr oxfe malesirey cgminpund: MavalsoeembBed Wihwatessand dhe Rredyeticolingted by filrglien enextraqted inta a
desi red &l qusweaﬂvm The Pffd'éfé H’"% 60'?t?fb°ﬂ"é‘aé'ﬂh€rpuﬁﬂeﬂt'ﬂﬂ°€'9d & Ay ol pevpral welle

reactlonki‘%;\’l‘tggqgﬂ‘ﬁ %Fﬁ% e ter abdogt t WO to o t 200 ho%rs)‘\f/\he
d t atlye I} I~
o T musrg S L i S
si mpl y°r &l ¥ &v”aix?. &{A fn&ﬁ iﬁg @m@m oLl 'ﬁﬁfr .

reduced bift Hrm% BQJ‘E@&M

base of % ofOfm guied n&@ s oy B 'ne FhelbB} o N w is
product %Lje&' it Qydhigeni Brérhid 'tcpf%mQran %y‘éﬁpa ativé] ﬂleaby%tﬁﬁup'&mb%% ved by
sol yenh . nydisyendion u&ﬁg biRl8ust 8l MaREhisHB Micid CAlfekalivBR) baddidH fln’o éls bdn sbegdeti. Cethindty
any of segieddale pidides & BEuoHdatyEfidl disiD St thé\elpBsiidh] BUEhIY a f rbEbyid dcRiCkirick Bl
~product hgdrdl@ds disoSagddiifiell thy d-DivyrakyiGisr Groupd Néx; thkes- pdsiﬁat is IalRyIatGd)dir aflyldtet unferG-
et hyl er gahdartecoBditions Itiaveadi by eamidatidn with tise desieddhayblpaliyiamingr ThisyproceBure isbarépplcallyor
t he | i ke illdsated &y thedollowihgereadiprt sehemeent 15 of t he 6-nmet hyl group nust take

pl ace 2prior to the am dation procedure described above. In this procedure,
it-is preferable to use a |l ower al kyl (such as nethyl or ethyl) ester of a
9, 10-di hydrol ysergi c acid. Replacenent of the 6-nmethyl group with ethyl, '
n-propyl, n-butyl, or the like, can be carried out by the procedure of
Kornfeld and Bach, United States Patent No. 4,166, 182, whereby the N-nethyl
group®s * reacted with cyanogen bromde to forman N-cyano derivati ve.
The cyano group can be renpved by

-. 3

50

55



20 hydrogenation using zinc dust and hydrochloric acid. Alternatively,
basi c-hydrol ysis can be used. Either procedure provides a secondary am ne
group at the 6-position, but alsg a free [err]-carboxylic acid since the
hydrielysis al so saponifies the [EFPRO¢ 3BTl kyl ester group. Next, the
6-position is alkylated or allylated under standard conditions follomed by
am-dation with the desired cycl oal kylam ne. This procedure is graphically
illustrated by the fol|owi ng reacti on scheme: 25 30 35¢40 45 50 55 7 - EP
0 296 748 Bl [err] wh gin [err] and m including the viso with regard
to their definition, as defined above, [err] 55 im[err] alkyl and X
is a.good | eavi ng grotip\such as halo or a sulfonate tive. Mre
speC|f|caIIy, in thr}\ o e reaction schenme, 9, 10-di hydrolysergic acid (1)

i ndo

is al'kylated og the |tr<pggxkam,;h a pri y) se
[ ni oy or

hal i.de usin creat&tThe reactive referably using an
aryl sul fon%ﬂ h ag a p- tos;ﬁ:%%s R he presendle of jpot asFEum hydr oxi de
i'n DNBO. 8 EP 29¢» 748 Bl e 1 %ﬁoduct I \ks en esterified with

a | ower. al kan R5 (a [err] al kanol preferabgy) t i 8Pl t he ester
(I'11). This inferneffiate is then reacted witlg? agidar d procedures
to replace thH | group and forma 6-cyano derivative (1V). Rennval of
the-gyano group under&iﬂe preferred basic conditions vyi 5&@

H Iv

N N\

2 R‘-l———ﬁ' .R'-.E
» L
" %’" !/ )-Rz .

| N
- /\/k~*" ot \ (
! (K

\

base / \ \ Ra / Ha)
35 I/ \H/ \I _— / N /I Ha)py
\ VYV RJ 2&?
\-:o R . 4

L

: [
: I/\/\/I"R

/\/ VII

§0
R‘I

wherein R!, R?, R?, R* and m, including the proviso with regard to their definition, are as defined above, R®

s6 is C1-Cy alky! and X is a good leaving group such as halo or a sulfonate derivative.
More spacifically, in the above reaction scheme, 9,10-dihydrolysergic acid (l) is alkylated on the indole
nitrogen with a primary or secondary Ci-Cs4 alkyl halide using sodamide to create the reactive anion, or
preferably using an aryl sulfonate such as a p-tosylate in the presence of potassium hydroxide in DMSO.
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a [err]-6-nethylergoline-8-carboxylic acid (V). The ring nitrogen at [err]
is then realkylated with a [err] alkyl 5 halide or allyl halide in the
presence of base under standard C%F%&#hﬁ?ﬁ 1Final|y, the acid i's converted
to thesam de with a desired cyclo E by the procedures herein

descri bed; such as with a coupling reagent such as

N, N.-di cymb @hﬁarx&&agzﬁe%nmsdﬁﬁee Iwith @idWeP Mikdbll FFOHAE @) -2, laRandi ﬁbfdrasmmmnds
of this idgenh. i ittefnbdiate lstihdh r8dtted RS BIONSSY WA ploBadi@d loliibiath edhettlyPirblp -
Wi th a nmehéorm @reQyihoSdeativel (V5 IRe@BVALE tHeScyiHoQFdRb unde the pRyfePred Basic@onditions yields

di hydr ol yaseg)@-etidorgbliitaadatboxi@ic 5Bd @1.iTad ringHavdgEIEst, NstidMerprealikydaal withw Cl-Gruddl e
one- t 0si mamistor allyl' Katigpe the pressrc. obivasdihdematdntiardl canditions. Fimelly tHelaeid docvp@rtertito ftiar

met abol i amidewdith @elesitbh eyamikpadinelby thé plobegiups bereim tescribed iutioss with\e calipling leagent

- prepared sbgh ash¥,N-digestchexylcrbodiimitie -op [ckrdnylgiimidazelp 40 ivieldt thel pempyurids reé tigs. inyafienzi de
with the (M8sired cycloal kyl ami ne under conditions well known to those of
ordinary ski might seem predupgapt to yealkyatp at\tvith 3 megiyl greun; sinep ghatgreupds prpsertie the 9.10-

f 61 T owionfihydrpieseraic ac! starfing) matesialy Hayaupm the @rocgss Afeuid Fnatie e (RiINPRY & Heggpt"dGi'eo

wi th regdftmetey! gnaun iptodnergoppeung for mefabolic, studiesy | ned above. According to this"
procedur e, T19eCIRPAINS ; o e prgssnt ifye fl"‘?’@'“ig”.ﬂ’ieg ol g\é e Waa]'fpt‘é’ debpotoe-
ccrdic sdiariiy g‘ﬁ g, i) 5 cesied eyslesiolaming yoder ondhions el ol 6 est g ¢ e
range of B0 & ﬁa "0 ab8t "["8 rﬁ r.eprTSyeBl caf "aas s Wi tabl e for use in
thiS-siEp of the process include the hydrohalic acids, such as hydrobromc
acid and hydrol odic acid, and especially hydrochloric acid. To thisgrf xture

is added either sodiun@nitrite or sodium periodate, typicalIgPi excess
anount, and the Hixtur8uinfemde basic with a suitabl @ base@ S %gd
I noggagni ¢ bases, eSpgli al [y sodi um bi carbonate. The i M er I abe fgr by -
this reaction,s i ated by extractiongwith a water i sible o I C
sol vent, and aw egui , to preferals an excess,/ t heegdesired 40
cycl oal kyl ang ne" ¥ co ed w ti‘l tH ol ution cogtarming t %;J nt er medi at e.

t

The reacti gfi Zs AUkspanti al | yﬂeoﬂ%et ®l hin goy em hours when
conduc#ed jlat aftenp ture in the e o0 abcftb[ r] t& about [err] nore
preferabl w wit)ein a ouft f ol n Londuygct ed Ha tenperature in
t he range b [err] to about [err] The pr&i Ns/f hen i sol at ed,
typically t?y! decdhting or evaporating the volatife cofistituents under
vacuum TRe ed product may then be furt iR ~8ied, if desired, by
-standafd 45 procedures. The conpounds of the present invention nmay al so be

prepar ed .’wRXrel{‘l l?f, F(j,l Iﬁ"eﬁ‘t and mcﬂﬁgﬁb # pf@viéo% ]re' Fd_% 51¥i!' definition, are as defined above.

6- (subst i't UALLHRE FOois MrocBura kid Gy drbdide rting rf b b bedint A s8EboEPRIRNolBE
cycl oal kyh@tb Rautling rhiktire Y @31806S 18Hhpefatfdi el riie bPABR: Cli®adRitRoF OTybibat acids
COr I esRONGtaBE 16relsb lim thisodidpydi-thr fr5466S Intilidél M6l hidrgRlid ffisSsueR aY Bydidbrdiee acld) bk
reac- -hydroiodic acid, and especially -hydrochloric acid. To this mixture is added either sodium nitrite or sodium
periodate, typically in an excess amount, and the mixture is made basic with a suitable base such as the

inorganic bases, especially sodium bicarbonate. The intermediate formed by this reaction is isolated by

-, extraction with a water immisible organic solvent, and an equimolar, to preferably an excess, of the desired
40 cycloalkylamine is combined with the solution containing the intermediate. The reaction is substantially
camplete within about one to 24 hours when conducted at a temperature in the range of about 0° C to about

100° C, more preferably within about four to 12 hours when conducted at a temperature in the range of

about 5° C to about 20°C. The product is then isolated, typically by decanting or evaporating the volatile

constituents under vacuum. The isolated product may then be further purified, if desired, by standard

.45 procedures. .

The compounds of the present invention may also be prepared by the direct coupling of a (88)-1-alkyl-
6~(substituted)ergoline-8-carboxylic acid derivative with an appropriate cycloalkylamine in the presence ofa -
coupling reagent to provide the corresponding {88)-1-alkyl-B-(substituted)ergoline-8-carboxamide. This reac-
tion may be represented by the following scheme:
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tion may be represented by the follow ng schene: 50 55 EP 0 296 748 B1
[err] wherein [err] and m including the proviso with regard to their
definition, are as defined above. This reaction process necessitates the
use of—-a coupling reagent, for cEmORb&748®10f the type of 20 coupling
reagents-commonly enployed in the synthesis of peptides. Exanples of such
coupling reagents include the carbodiimdes such as
N, N - di cycl ohexyl carbodiim de,. N, N -dii sopropyl carbodi i m de, or NN; _
di et Kyl car bodi i ni de; @t he i mi dazol es such as car bonyi di i mi dgzol e; wel | -as
reagerits such 5§ 1- oxyben-- zotriazol e nesyl ate or /,
N- et hoxycar bonyl <2 hoxy- 1, 2- di hydr oqui nol i ne (E T ec@ Qupllng
of- a_ferr] 1-al kyk=~Q- (substituted)ergol | me-8-carbox M aci d
cycloalkylanﬁn s carried out: by addi about a qU|nDIa antlty of
ifon of th igﬂ’ ic acid in the -
&

t he am ne ta t/T ng

presence | /ol ar quanNHB' o d thq_expes goupl i ng reagent.
The,neacEng ene y is carried oM i 2f e Or gani ¢ sol vent such
as dichl ﬁhan et r ahydr

di me | f or mam de ( DIVF),
and-is typi corrpl et e. wi t hi.nccaboiig t wen fosr hodr¥ when conducted at
a ténperat about 0 to abauhgaﬂFC: Thexp

d Is then typically
i sol at edR +®ration. The [err]-1-alkyl-6-(slbstifuted)-
er golrs ne- 8- car boxami de thus fornmed can be f8&r rified, if needed, by
any of several routine nethods, including crystallization from conmon
sol'vents, chromato aphy over SO|Id supports such as silica or alumna, and
reI at ed""ﬁ’ﬁ"?'f‘l- Bt af"é@h'ﬁ‘i"dfﬂ@é"" POYiso pitheragard toj tesi dgfinitiopereas gleinesh abovey rpounds

'ﬁt "eACHRRIPrEGoES "‘f"leoﬁ%* LB Ed 8 EI§° '"Gt f?ég é%‘e?’f?’“l?‘?n?%t’f B type %el |

kno tfr)‘";? % o %" 4.1 “Te syf't ‘!’" r'8

: d' hydr O §n & , |daz l§s Jucl( gs Jill'ﬂld s re such \M t h

al ky tho = e dl :ﬁ%ﬁ
SO' vent (8 oltnb@-c cﬂdan %Sé?clo tnta % out
pr OC%jUErﬁe nﬁy % QrﬂﬂL Stat ﬁ‘d Jnm%al iéea éoﬁm&.'ﬁ& E’J«?ﬁ
al kal i sm&oalmoiav Gty W slight SIBYSS off 1He elraacmegen&m'm& %ut in an
appl i catiiré26tivef orddiicZoivent soew laald.dmromaﬁ&e;%?eaah jofutdl PREYOSIEN,N meb%émam.de
Accor di (pmF), and 31 tfpidallyocaplstecyithia Rbduk WWestyHduOiuatsovreh condectst a4t | Gmpeiture of about
[ err] - poremy bbovt - 30wWaR rTdb rprodudt Ss tihen [teplcally ideliled oy filtrafidal Thes (BB Balityb6Hsubstitoted)n 40
er gohke neg@nedrasoxgrhide thag jocnedrcan, be fwthen ipliified, 0l needed, by any\of severat doytin@hisDods, n t he
. pr esenC@clqﬂingqualllzgpeff@ma{:gnynon solvents, chromatography over solid supports such as silica or
alumina, and related purification techniques.
The preparation of the ergoline compounds which are intermediates to the compounds of the present
invention is well known to those of ordinary skill in the art. According to this procedure, dihydrolysergic acid
35 s first alkylated on the N-1 nitrogen atom with an alkyl halide in the presence of base. Liquid ammonia is a
convenient solvent with sodamide as the preferred base. An alternate alkylation procedure whereby a
sulfonate derivative is used in the presence of an alkali metal hydroxide is more fully described in the
‘- pending U.S. application of Marzoni, Serial No. 782,339, filed October 1, 1985. According to this procedure,
\/ an arylsuifonate of the structure R-0-SO.-phenyl-Y, wherein Y is H, 4-CHz, 4-Br or 4-NO; is reacted with an
40 ergoline-8-carboxylic acid in a suitable solvent, conveniently DMSO, in the presence of base, preferably
sodium or potassium hydroxide.
To synthesize compounds wherein the 6-position is other than methyl, that is, the compound possesses
a 6-ethyl, 6-n-propyl, 8-n-butyl! substituent, or the like derivative, the replacement of the 6-methyl group will
take place prior to the final amidation as described above.
45 The pharmaceutically acceptable acid addition salts of the invention are typically formed by reacting an
amine of the invention with an equimolar or excess amount of acid. The reactants are generally combined in
a mutual solvent such as diethyl ether or benzene, and the salt normally precipitates out of solution within
about one hour to 10 days, and can bse isolated by filtration.
The following Examples further illustrate the compounds of the present invention and methods of their
50 synthesis. The Exampies are not intended to be limiting to the scope of the invention in any respect and
should not be so construed.

Example 1
56 (8;8)-N-Cyclohexyl-1-isopropyl-s-methylergoliné-a-carboxamide

To a 250 ml three-neck round bottom flask was added 10.0 g (32.01 mmol) of (88)-1-isopropyi-6-methyl
" ergoline-8-carboxylic acid, 4.43 g (32.1 mmol) of potassium carbonate and 200 ml of N,N-dimethyifor-
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sodi um or potassi um hydroxi de. To synt hesi ze conpounds wherein the
6-position is other than nmethyl, that is, the conpound possesses a 6-ethyl,
6- n- propyl, 6-n-butyl substituent__or the Like derivati ve, the repl acenent
of the 6-methyl group will take pFRP29B7&B1(o the final amidation as
descri bed above. 45 . The pharmaceutically acceptable acid addition salts

of .the i '?déﬁnﬂ:ra' % f?lrxﬁw M&' %ﬁljxl)cyartdo 5r’q'=‘ ofbayd ﬁ R«)a@gol dir?h@?'en%mn lu d?tv t ion
with an LB TR ceQJathe&ﬂrFaetﬁe% WHATH t-H@rEdr iHo b&iA!
CONbiNEd pig recidh trhRlro 01 68! -4 ProPbris L,aseaﬁu% ido ;Sal t
nor mal | y cRb@fenittd dibiiseCtHe rEdultivghn H&J}e%s\éb Idt atame hlftes aﬁd Qo d621 and
can besi shohtorSycldioxylaming dhd &ided. The rehdibh M¥AuRDw H @Swdrtd 6 tdmpetatutd @b e

t he conpQiirrdSorodppiokimately cRaidlrs) Ty B trixiite avasl addet 500l $nl @f ick Mater crtainfigdshassfs .
The Exanpbmeesntated am@ionium thparcbadh. e inxtutel wastdotigd bl thé @resipitiisd soid wdsecoilddiea i on
I.n"any r esqpeo fittratvl. THeoudulling ediid ves washedwitht wae cind Hrieainp vacud tdhfrovide 10.13 g of the

[ ERR] - N- @jecdogipeuay lhaving-a suily 0b§2A%. BieldeB8%L er gol i ne- 8- 'car boxani de To a 250 ni

t hr ee-meck The uesdititgotolidywasf dombikedwith trerrieshir ot @ thg dedirzd @dmpenes] Hrevisiusly synthesized

[-erT] - 1- itsrpvidepn,iptaloveight ofy30.6 gr s matesiaBuas alispaived in 120004 ¢f hotmeiming) afidthe mesyliing| )
of” pot as Spivfien way fiisredt Enediiiatonng aligwodfo ¢qoiNo droffciemperstye 2nd 60 mi tey wag@ddedg B1
mam de. TrPEVER- Ibe F@“‘!K%é’a% ’éW"le&)t'bEre dipgronand the prpcipifated Srystels é{‘PE? W&&V [VEHRd.

Tho Togai i o) %'égs i "&E ;ﬁh 1?&?1‘8?1}“ by 09@%3;"%%’9 eﬂoﬁy% oo o ot o

ot alting we urg was addepioon,
mfglgp%ﬁbﬁ Tt il e W Vi ot il Sttt
for appréjaép J G utes anogotgw'& g ° 'Eo ﬁ%ﬁ ﬁ%ﬁma}g H s %k
cycul,gxy am ne was added The reaction mxture was al |l ovved to warmto room .

tenperature and stirred fper—appreodratey—io0—heurs—Foythe m xture was
added 500 nl of ice water é?ﬂ‘ﬁs'af:ﬂ?‘ﬂ'?&d%c%ﬂmﬂ‘fsoroncentr it ed ammoni um
“hydroxi de. The m xture was Tt §dcamcoit he,Boeci| pit1asgd| sol i d was col | ected
by vacuum filtration. Thel rResns t{i age=e)l i cH.\8as; fasHedowfth water and dried
in vacmo to provide 10.137g-of the tTtre conmpound nmaving a purity of 92.3%
Yield 76,3 349 =lBfedagsul ting solid was conbined with three other lots
of the desigy .rrgqna)ewadn Br(:é‘ééh:@lééﬂ S MNERRSIb aeﬁlefcem.wuea@&%xanm&tﬁhndwmt of
33.6 g. THuwsigat erial was dissolved in 1200 of hot nethanol and t
resulting
: 0 Example 2

(88)-N-Cyclohexyl-N-methyl-1-isopropyl-6-methylergoline-8-carboxamide maleate, mp = 1498°-154°C

as

Analysis calculated for CaoHs1N3Os

Theory: C, 68.81; H,7.89; | N,8.02
Found: C, 68.62; H, 7.61; N, 7.81.

mie = 407 [«}5° = -76.0396
Example 3

45 (86)-N-Cyclohexyl-1-isopropyl-6-2-propylergoline-s-carboxamide, mp = 235°-237°C

Analysis calculated for C27H3aN2O

50 . Theory: C, 76.92; H, 9.32; N, 9.96;
Found: C, 76.85; H, 9.50; N, 9.97_.

mie = 421 [a}3® = -76.7791
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solution was filtered. The filtrate was allowed to cool to roomtenperature
and 600 nml of water was added dropwi se. The m xture was cooled in the
freezer and the precipitated crystals were collected by vacuumfiltration.
The beystal s were washed with nEER@R98 74881 dried in vacuo to provide 26.95
g of t he desired conpound having a purity of 96.5% as determ ned by HPLC.
The dri solid was dissolved in 1100 ml of hot nethanol, and the resulting
sol utio %iltered hot and allowed to cool. To this mixture was added
600 ml - n col | ected by vacuum
filtrat- fbg%éﬁ‘?ﬁfﬁ%@ﬁ%%@l@ﬂexwt\agﬁogﬁ% '?%ﬁymé%g'}e%gcaﬁg %d In vacuo to provide
25.82, 0 Ofy §'8 InfdelnBoCRBRMAG 1 PP b . A 4 éﬁ%wl ty.
np >[ erpmb g 6o§ylﬁ uﬁU e Bpfn E%bonat@ang of N

N, 10. Gférm Nthe mixtire whdrefied an |stlllate ddflechld:. Trebmi r@wasé:g Bd oerErJ =

- 83. 693ibmpé&thtlre\shd theh Iibeapg@sae.a@iy -89 @ léﬁ Qooidhitrild/Qiron dtosad&m Booling BaliE To
CONMPOUNMS mdurd- W& HaH&RS0.2 PBIe hmo bEisdbuipl dARfkofR4le indde géttionER@MitkiGre #as stied

[err Tre NioEoyisphamifrately! teriNmitibtef wihd: 10 g 00T myY oftcisvRinbtlidxgcygbhexyiamifie Byairdolleriginae

mal eat eaddagtothd wadtipn Bbxtursn Fheysikisre ovas stintedibte 85 *fQofor § Isaurs| and h@omlyaf watei, cobBiniBd.; H
Z.. 89; ° 10 mBof GmoRiom hgdroxideGyas G8de6 2The preejpitatedtsblid wasltollstted by ad@cumhdiltrationGivid [ er r |
= -76. OMCEN@!MQIGB The ddivent was dried in vacuo to provide 1.9 g of the desired product having a purity of

[ert]- I\PWe:Imm%)??? -2217 §opr opy! - 6- n- propy! er gol i ne- 8- car boxani de, np = 235
-237MC Analysis calculated for [err] 50 Theory:

C 76.92, H 9.32, [l A@n9Bcadienw8ti cufyNiG 85 F] 9.50; N, 9.97. me
= 42l [err] = -76. 779 M T G, 7a72 | w680, | W09z

- Found: C, 73.49; H, 8.60; N, 9.70.

N

‘mle = 423 [a]3® = -81.8548

Example-5

% {88)-trans-N-(4-Methoxycyclohexyl)-1-isopropyl-6-methylergoliine-8-carboxamide

Following the general procedure described in Example 4, 2.32 g of the title compound was prepared
employing 1.71 g (5.49 mmol) of (88)-1-isopropyl-6-methylergoline-8-carboxylic acid and 1.0 g (6.03 mmol)

30 of trans-4-methoxycyclohexylamine. mp > 230°C

Analysis calculated for Cz¢ Haz N3Oz

Theory: C, 73.72, H, 8.80; N, 9.92;
Found: C, 73.97; H, 8.58; N, 9.93.

36

mie = 423 [a)3° = -79.6284
Following the general procedure set. forth in Example 4, the compounds of Examples 6-8 were
\_/ prepared. :
40
Example 6

(86)-cis-N-(4-Methoxycyclohexyl)-1,8-dimethylergoline-8-carboxamide maleate, mp = 144°-146°C

Analysis calculated for CagHaz NaOs

Theory: C, 65.73; H, 7.29; N, 8.21;
Found: C, 65.46; H, 7.27; N, 8.05.

50

55
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55 EP O 296 748 Bl Exanple 4 [err]-cis-N-(4-Mthoxycycl ohexyl)-1

-i sopropyl - 6- net hyl er gol i ne- 8- car boxam de 5 A 50 m three-neck round
bottom fl ask was charged with 1. 71%@;5. 49 ‘mmol ) of [err]-1-isopropyl-6-
fret hy)4-€r gol i ne- 8- carboxylic aci d, ERUPI6FH BT 01 mmml) of potassium
carbonate and 25 m of NN-dinethyl- formam de. The m xture was refl uxed and
3 nd of qixg;,aéj,llate,was collected. The m xture was cooled to room '

t enper at u-e—&ah€l then to approxi mately -38 C with an acetonitrile/carbon .
di-oxi de Q) Qisnth-MaEky iibnBah Nethyi®-rheify1eoiie el arb i tikffdte mg 2. ﬁa(-%ezg ol )
of i sobutyl chloroformate I'n one portion. The mxture was stirred 10 for
approxgmately ten mnutes and 1.0 g (6.03 mmol ) of

ci s-4- met’hoxycycl ohexyl arqi—ﬂ?—y%d-rﬁ.ﬁ-h-l—o&rde-mﬂs-—aﬂﬂeﬂ—-t-e t he reaction
mxture. The m xture was |[sfTT¥EfagatedlonGestagleOs ours dnd 100 M of water
containing 10 m of anmoni thedhydf o 66izs; Wa i, adglefl. N,TA89; Jreci pi tated solid
was col | ected by a vacuum fioubd: af iG66.49nd] waz.bed] WNtdiewdt er . The sol vent was
dri-ed-%n vacuo to provide 1.9 g of the desrred product having a purity of
99.5% nmp = [err] Analysis calculated for [err] Theory: C, 73.72; H.
8.80;  Myarid®; Found: C, 73.49; H 8. 60; N, 9.70. me = 423 [err] =
-81: 8546 Exanpte 5 [err]-trans- N (4- Met hoxycycl ohexyl)-1 '

- | SOpr opYse)R=CyeibRuxyia [6amhdiyRrddiineddamdsamiddomi-el Jeovpengs-iche general procedure
descri®Bed in Exanple 4, 2.32 g of the title conmpound was prepared enpl oyi ng
1.71 g (5.49 mol ) of [err]-1-isopropyl-6-nethylergoll ne-8-carboxylic acid

and 1.0 g (6.03 nmmol) 30 e TSc b ar 7 Ine.. np > [err]
Anal ysi s cal cul ated for rrl eQry: 72, H 18. 80; N. 9.92; 35
Found:,, C 73.97; H. 8.5Jheory: N CO7538; |nih8.55 428, M&Pr] = -79.6284

Fol | om ng the general procd@utd [s&t75:78r  HHi&T3Ed alpl'd54] t he conpounds of

Exanpl es 6-8 were

Example 9
25
(88)-N-Cyclopentyl-1-isopropyl-6-methylergoline-8-carboxamide

To a solution of 3.26 g (0.01 mol) of (88)-1-isopropyl-6-methylergoline-8-hydrazide dissolved in 25 mi of

hydrochloric acid and 100 mi of water at a temperature of about 5° C was added 55 ml of a solution of 0.2

30 N sodium nitrite dropwise over a period of about five minutes. The resulting mixture was stirred at room

temperature for approximately five minutes and sufficient saturated sodium bicarbonate solution was added

dropwise until the pH of the mixture was basic. The mixture was exiracted with three 200 ml portions of

diethyl ether. The organic exiracts were combined, dried over anhydrous magnesium sulfate and filtered. To

. the resulting fitirate was added a solution of 2.55 g (0.03 mol) of cyclopentylamine dissoived in' 50 mi of

35 DMF. The resulting mixiure was stored at a temperature of about 5° C overnight. The solvent was decanted

from the resulting oil. The oil was slurried in acetonitrile and the solvent was again decanted. The.resulting
solid was recrystallized from acetonitrile to provide 1.23 g of the desired compound. m/e = 379

Analysis caiculated for C24 H3aN3; O

Theory: C, 75.95; H, 8.76; N, 11.09;
Found: C, 76.21; H, 8.54; N, 10.68.

pu Following the general procedure of Example 9, the compound of Example 10 was synthesized.

Example 10

(88)-N-Cyclohexyl-1-sthyl-6-methylergoline-8-carboxamide, m/e = 379

Analysis calculated for C24HzzNa O

Theory: C, 75.55; H, 8.76; N, 11.07;
Found: C, 75.68; H, 8.46; N, 10.98.
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prepared. 40 Exanple 6 (8 )-cis-N(4-Met hoxycycl ohexyl)-1

, 6-di met hyl er gol i ne- 8- car boxam de nal eat e, [err] 45 Analysis
~calculated for [err] Theory: C 65. 73; H 7 29 N, 8.21; Found: C
6548, H 7.27; N 8.05. 12EP02867148BJs 748 B1 Exanpl e 7
[egr]-cis-N-(4- NEt hoxycycl ohexyl)-1 -ethyl-6-nmethylergoline-8-carboxam de
mal eat eg, B 1[err] 5 Analysis calculated for [err] Theory C, 66. 26;

H 7.4822MRYM S 99 Found: = C 66.49; H 7.50; N, 8 16. 70 Exanple 8
[err]- { L o) IBQQ @,g},,gjﬁ' =[err] Analysis
cal cul 'a\.ts %&1&' Qw'i’lrd?&@c'g{g?% ﬂwp%% ,ﬁéﬂgre?go ¥ b N, 11[ 50 ]20 Y

Found: - Gumiie 3123 12 g {008 mZ@ of (Bﬁ)hlvlsogr%pylﬁ-meﬁiﬁB@&in@-&%arg&yiﬁcﬁ] 8.0\ fdaImpent yl -

- | SOPr OPhindRydBHbXbYbI EHyBOLHIORGe, 8- BRXAN00E mbl) oR tRMl NG And8.0% 012 mbl) 0P 1

nol ) . of egoer i nhfw{iml SFRThIOYthand waE hdaysd at gholti7aet foB awtiivarodle. The Fdire/wad dosled?5
of hydr snalzh @isoussbiutiortat pH10CGvaladdati. Tha toRyani@lbhage ves1iparaibdlragd odnceritated uideC Was
added” Slacutim. Ghe msBing Urbsidun waé siDridd Bhot adewoitlieland et uridisspiveld sqlidivee calvaed by

per i e vatuuabitittationt. Mheecoliectadtselisl. was nsrystaltized trom@ soivent mbduranef IS ol ok matiskneltangt ¢fom
' mi of water to provide 1. 18 g of the title compound mfe = 409

Analysis calculated for C2sHasNsO2

16 Theory: | C,73.31; | H,861; | N,10.26;
Found: C, 73.58; H, 8.71; N, 10.41.

Following the general procedure of Example 11, compounds of Examples 12-14 were synthesized.

%

Example 12
)

(88)-N-Cycloheptyi-1-isopropyl-6-methylergoline-8-carboxamide, m/e = 407

25

Analysis calculated for C2¢Hg7 N3O

Theory: C, 76.62; H, 9.15; N, 10.31;
Found: | C, 76.48; H, 8.85; N, 10.23.

%0
Example 13

(88)-N-(4-Methylcyclohexyl)-1-isopropyl-8-methylergoline-8-carboxamide, m/e = 407
35

Analysis calculated for C2gH3zNsO
- Theory: | C,76.62; | H, 9.5 | N,10.31;
40 Found: C, 76.37; H, 8.91; N, 10.16.
Example 14

&

(88)-N-(2-Hydroxycyclohexyl)-1-isopropyl-6-methylergoline-8-carboxamide, m/e = 409

Analysis calculated for Cas Has NaO2

Theory: C, 73.31; H, 8.61; N, 10.26;
Found: C, 73.09; H, 8.45; N, 10.04.

50

An additional éspect of this invention provides the use of compounds of Formula | for blocking 5HT:

. s5 receptors in mammals. Such agents are useful in treating disease states in which an excess of circulating
serotonin is a major contributing cause. These disease states include hypertension, thrombosis, migraine,
vasospasm (both coronary and cerebral), ischemia, depression, anxiety, sleep disorders and appestite

disorders.
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te'mjer'ature for approximately five mnutes and sufficient saturated sodium’
bi‘carbonate sol ution was added dropw se until the pH of the mixture was
basi ¢. - The mi xture was. extracted with three 200 ml portions of diethyl"

et hex_ The organic extracts were EPOi296@48 Bir i ed over anhydrous nagnesi um:
sulfate and filtered. To the resulting filtrate was added a sol uti on of
2.55°g (0.03 nol) of cl opentyl am ne dissolved in 50 m of 35 DM The
resul.ti n%ggrﬂ“kt"@f“@°‘&ﬂﬁ%° tf“br"é?!‘t'%{’c S@Wt'@?’f‘p@\‘ sliohy #finy fox |othat ’GEW-‘] susly @F mi-glat 8: The

sof ven sErec el e e e té T 7o D S%E%vwg@h%n fon étumprrgg;:; .
acetonit Vi S
PR S X St %***rf O S B

I Si,S I, Q
?? rerying_out the, methpd fthelven p dOf%l%lg l(lsll orlly
-Fheor y- pargn ;? 'ma nﬂn j 8 ess % ziEu desnraﬁ[ &é

N 10,68 Sl Olab b ol 1ol tmsre nin I

Exanpl e Qe:séﬁ?eS arﬁlyrmgmﬁl ER Qaromter &dion, a water soluble salt of the drug is dlssolved m an
[err]=f Gtohie Bareblutich R4 aaeh.m&ere@wm& ﬁ\&%hdu@?du% £ loRP ¥t Brion d ¢h

Anal ysi s a6cabtablé aditef thb @fuglieiidd WithQBhdard phafmacelificabSxcipientslsucl ad §tarch aﬂN Ioal!éd |Qt3
Found:  chpsuléSorbRade intdtabiBis Aach contdining QddB0.1 blabout 160°m@ 0P five/dHy. Ddsafpian & 11

[ err] -t r anm-dsoftd:dtyidommyRy aleodtieatys Jn Blocking SHT2 receptors. Thus, the oral dosage would be

-1 sopr oplimiGistaet! Ryt tieteg périday gBing a Kiig desapeiands of aboulr0.008td aboat 10.0 nig/kg Perglay.0. O1
ol ) . o[ er rij ofdei wolomonsirite Granthe lagrhroonyis| of the-iBentian have \ah iegtregoly chigh GiffiBityofor o4
Mol ) of. decaptbracapparens dissasiatiin degstaniscilid) s iactesasute quafinity Gr GHTr receptorsd expraisjed
triethyl élm'ﬁ@aﬂﬁlégaafhﬂ‘ ve Deen) poterifieyt agpprdipgrivcine foll patocgl  di chl or oet hane was
heat ed at eﬁ%‘bw a9 ( %‘F 1536’8%9'31"6(?!9“% dageddl dl'ﬁ'l? theingdprna! igilar veiRs 20d “)Qf?ﬁ'can

aq U‘e.olrJf? el t“| s B\% ""”Ht?é’ .E) 'aﬁ?i’a;%é ’W&g‘e‘% ‘?fr 3 d an
conce !
?Cle: On![ t Ifh?ia ag,ﬁz; sﬁaﬂH %‘& | a('fhég et iraro g r]sf ce rgleew % ed :mal:
:c 7r5am' %E' ribe e ﬁ]a% 9 F’l I¥V%§o é%:srsgﬁ - i‘ k1§ ot étlgr €
CO.ITpOle,Qd mdﬁgw Krebs' bicarbonate buffer was composed of the followmg (concentrat«ons in mnlllmoles)

s'odium chloride, 118.2; potassium chloride, 4.6; calcium chioride dihydrate, 1.8; potassium dihydrogen-
phosphate, 1.2; magnesium sulfate, 1.2; dextrose, 10.0; sodium bicarbonate, 24.8; and water g.s. to 1000 g.
The tissue baths were maintained at 37° C and were aerated with 85% oxygen: 5% carbon dioxide (v:v).
An initial optimum resting force of 1 g-and 4 g was applied to the jugular vein and aorta, respectively.
.30 Isometric contractions were recorded as changes in grams of force on a Beckman Dynograph with Statham
UC-3 transducers and microscale accessory attachment. Tissues were allowed to squilibrate 1 to 2 hours
before exposure to drugs. Control responses to serotonin in the jugular vein and to norepinephrine in the
aoria were obtained. The vessels were then incubated with appropriate concentrations of the test compound
for one hour. Responses to serotonin or to norepinephrine were then repeated in the presence of the test -
35 compound. Contraction to serotonin- was evaluated in the jugular vein since this tissue produces marked
responses to serotonin in the absence of alpha receptors. See Cohen and Wiley, J. Pharm. Exp. Ther., 205
400 (1978). Alpha receptor antagonist activity was evaluated in the aorta.
Apparent antagonist dissociation constants were determined for each concentration of the test com-
pound according to the following equation:

[B]
[dose ratio-1]

Kp

45
wherein [B] is the concentration of the antagonist and the dose ratio is the EDso of the agonist in the
presence of the antagonist divided by the control EDso. These results are then expressed as the negative
logarithm of Kg. The -log Kg values obtained for representative compounds of this invention and are given '
below in Table 1. In the Table, column 1 provides the Example Number of the compound evaluated in the

50 screen; columns 2-8, the identity of the.compound evaluated in the screen when taken with the structure
provided; and column 7, the appraent dissociation constant for the test compound.

- .58
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Anal ysis calculated for [err] 15 Theory: C,

73:°31; H, 8.61; N,” 10. 26; Found: C, 73.58; H 8.71; N, 10.41.
Fol 1 owi ng the general proceduregpfyJesdaglgd 11, conpounds of Exanples 12-14
wer e\synt hesi zed. 20 Exanple 12

[err] - N Cycl oheptyl -1-i sopropyl - 6- et hyl er gol i ne- 8- carboxam de, nme = 407
25.Anal ysis calculated for [err] Theory: C, 76.62; H 9. 15; N, 10. 31;
Found: C, 76.48; H, 8. 85; NTABLE3A 30 Exanple 13 .
[err]-N-(4-Methyl cycl ohexyl)-1-i sopropyTl - 6- net hyl er gol i ne- 8- car boxani de,
‘me = 407 35 Analysis calculated for [err] Theory: C, 76.62; H, 9.15;
"N,. 16. 31; 4@apparent Dissociation Constamtaifhr SHT; Reddptorsi 8.91

N, 10. 16. Exanple 14 45
(8,)-N-(2-Hydroxycycl ohexyl)-1-i sopropyl - 6- et hyl er gol i ne- 8- car boxam de,
m'e = 409 Anal ysis calculated for [err] 50 ' Theory:
C. 73:31; H, 8.61; N, 10.26; Found: C, 73.09; H, 8.45; N, 10. 04. An
addi {% onal aspect of this invention provides the use of conpounds of
Formula | for blocking 5HT2 55 receptors in manmal s. Such agents are useful
in treating disease states in which an excess of circulating serotoninis a
maj or. contributing cause. These di sease states include hypertension,

t hroggbosi s, m graine, vasospasm (both coronary and cerebral), ischema
depression, anxiety, sleep disorders and appetite disorders. 14

o
25 SHTJ
Ex. R? R% R3 Rt m -Log Kp
1 CH(CH3z)» CH3 H H 1 9.67
® 2 CH(CH3): CHj CH, H 1 9.0
3 CH(CHz)z (CHz)2CH; H H 1 9.1
4 CH(CH3): CHs H 4-0CH; 1 9.73
36 ' ‘
_ ‘. - trans
e 5 CH(CHz)z CHj3 H 4-0CH; 1 9.73
o
40
. cis
6 CH,3 CH, H 4-0CHy 1 9.57
45
50

66

16



EP 0°296 748 Bl The conpounds of the invention show.retatively slight
affinity for other receptors such as [err] histam ne, carbachol and the

| i ke receptors, and thus are highly selective in their action. In nmanmal s,
hypektensi on may be nedi at ed thr oER 288748 Biecept ors. Thus, conpounds of
the sinvention will |ower blood pressure in humans as does ketanserin,

anot her 5HT2 bl ocker, but wi'thout the side effects attributable to 5 al pha
adrenergi c receptor blockade of ketanserin. In carrying_out tSET,methods of

t hé i nventg,on, a frpoun of pghe i nvgption kg admi pi stered y or
parenteral ,P t Qa Jaos ® mﬁ_a.n_gxcgs_a oj__&r_gul a_&ry sero?’g n whi ch
renmal S desrrableto bl ock * SHT2 receptors in order to alleviate
synpt- om; atiributable to excessive s’erot onfasS| evel s such as hi ggq bl ood

pressure and nigfarBe. For P8senteral adn@ﬁ??ﬁsatién a wate9-84 ubl e salt
of the dru is%ésolvedin n 10 istonlc sal t Iutlon an m'nistered
by -the intraven route *3or al ni stFatron a pharmac utrcally- _
accept,abl e Sal tCAfCHA P, dr ugClHs mi xed Hi t h sHandar dOphar maceloi.a3l

exci pi ent s suc ScRl ar ch | oaded §nto cgpsul esyor nade | t abl et s,
each’ cont:ilinl n[;bé1 dbout 0.1 to %bout 10% ? actlve drug. Do?égg | evel s of
from about 0. 01-1000 ng/ kg are effective tﬁanﬁockr ng [err] receptors Thus,
t he- or al agEFRikHa) be adPai st er edH2- 44rPBes pel day, gi vﬁné- a daily
dosage’5ra f t, 0.003_to about I kg per day. 15 In order to
dermnstra aqﬁ{)% l:%)rrpo of th mveggl on hafe an extr@m?ley hi gh

affinity fm SHOE( CRy - ppt or SCHappar entHdi s§eCHgat i onlconstantsgl.aer] as a
neasure of; affi 5 recept or e¥phassed s the ne e

| odawi t hm-Hhave {eéhn’ goete é)ﬂn‘ed accor di ngétéﬁt he f I | owi ng %? Fécol Mal e
Wstar*rats (about 150-300 gram wei ght) were killed and t heir external

jugular veips ap o&;ﬁm&aﬁig @ﬁrnmmgr ha apkﬁ ‘i&%& &Lﬁuzﬁ? }fqgm
cannul at @%fdn&.oﬁ' ) ig aﬁotﬁﬂ? bb& lof Eté\ A4S e
a suita L:&nﬁohr?cﬁlb? FOALIR 1 ol Wektihg Adliod) AUl BfferiRg Ron® E&ﬁ PiOH GhdTinC
needl @5 WeddCofl ?e%ﬁrﬁénﬁdodrd?nssﬁ@%&niﬁ@t@%' t% SldmbAMaldd SE&RSURS o/ aes.efesuoeep&rl ofal
pushed oBdéminiktaton) pedlaby .a phitMadveRdiyeactdptabia ishitet rdctiriy i& Mixed wilhodtantifid pharmaceu-
st at i onarigal gtcividts) sudh anstarth) endbitied irftcdphisesteactndtiniag abdul 0619 Mg e ttive drug.
enpl oyed Doskge tehald ofd@acabiol 11 900Ho@k(ewcrogEais)igriaveniyedn Fdusd © e efiésiticaid infeedng| s,
14, 1, ( $&datfuntiipn, pesticuladyt ity incieasingl reale savamoy- [Theraslcdosagerfomamatld be sdrhiniftéred 3-4 The
m)dr f |3ed tiesies dayhoivieg ddailn desaga range of ghaut 0ongadoeer daly ta aboutf480 imcgdangr day.
( concent ratThes8ility of Hip|compayndssof thespseregininvertion it affect sexeal pohayjert in snale arimalsl wasi de,
4.6; cal eﬁh‘ﬁ*@ﬁPbP‘PMO"ﬂ"W&?"gle@’S 1. 6; potassi um di hydrogen-_phosphate, 1.2;
magnesr um Adpk male, faf 2' the 3pra b%@iw'er pstegin Sﬂﬂr‘ﬁ?ﬁ 4 Eer%aH se Thme’sﬂ B‘ﬂﬁ"'%at er
.S. figgs ‘”T"ﬁ ed @ ekl gﬁﬂ f %t ed
WI th 9'% W the gpita rs‘f)' W'“&Lpé‘??e?f 3 atng ¥ psﬁftk Zawfr(?r ce
of 1 a OF compoun tesr ﬁ;ﬁ or evels mclu é& |s 3 ting
g avrorQNo R at p al tﬁ)at i)lgqa l:\v{:ﬂv&e %) 5 Lc%late ?o E t'eé( rYod
| sometri & Iaé that W&b 619‘ toaéacﬁtgé%g% thJ‘te& . Brlor lo¥Feifeft Wit a
Becksan anﬁtfa a¥i4 Hﬂe @hd@flired to have at least two consecutive vehlcle tests with similar sexual
40 performance. Following- each compound testing, additional vehicle tests were performed. In an effort to
eliminate behavioral responses with compound treatment that may be due to spontaneous changes in
mating performance, a criterion of reversibility of behavioral response with subsequent vehicle treatment
was employed. Thus, a valid behavioral response to a drug treatment was arbitrarily set as a response that
sither did not change from the prior control response or was reversed in the subsequent control test with
45 vehicle.
The.mating tests weve performed during the dark phase of the lighting cycle using red light illumination.
Each behavioral test was initiated with the introduction of a receptive female rat into the arena and was
terminated either 30 minutes later or immediately following the first postejaculatory mount. The indices of
mating performance that were evaluated for the rats capable of ejaculation included mount latency (the time
s0 interval from the introduction of the female rat to the first mount); intromission latency (the time interval from
~ the iniroduction of the female rat lo the first intromission); ejaculatory latency (the time interval from
intromission to ejaculation); postejaculalory interval (the time from sjaculation fo the next mount); mount
frequency (the total number of mounts with or without intromission prior to ejaculation); intromission '
frequency (the number of mounts with intromission prior to ejaculation); intromission efficiency (the
55 intromission frequency divided by the mount frequency); copulatory rate (the number of mounts per
minute); copulatory frequency (the number of mounts prior to ejaculation); and copulatory efficiency (the
number of mounts with intromission divided by the total number of mounts).
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UC-3 transducers and m croscal e accessory attachment. Tissues were all owed
to-equilibrate 1 to 2 hours before exposure to drugs. Control responses to
serotonin in the jugular vein and to norepinephrine in the aorta were

obt aNngd.” The vessels were then EPE2¥a48BWi t h appropriate concentrations
of the test compound for one hour. Responses to serotonin or to

nor ept. nephrr ne were then re eated in the presence of the test 35pPngPound

Contrac ﬂcht "Ba' T"?T‘ Wﬁ ““8(‘/ ? 'E’oe' ‘?f tPeh "Sri" V@?’rP"gf

tissue.. )' "Y' aa gt‘—,l' " %“‘353’5?1 Q'F'ﬁﬁ'és
m vu 'ﬂxetiae T 0s5"N'-4s99|e er o

Al phg A r¥

recept or%
ant agon A %hﬁﬂﬁ reh%eterm nedh?o eac c ncenp'r on of
t he test com pound accordi ng to t e follow ng equation: 40 [err] 45
wherein [B] is the concentration of the antagonist and the dose ratio is
the- [err] of the agonist in the presence of the antagonisg divided by the
cont ol [err] These res@l tls are then expressed as the nedgtive |ogarithm of

[err]:The -log [err] vafugls tharnpd for rep_re§ent i ve denpounds of this
invention and are givengldl offin Thble l& t ke Table, lum 1 provides
t he Exanpl e Nunber of taedjcompound ev~a| Lﬁteﬁ' ﬁ: hb 50 sclieen; colums 2-6,
the identity of the co nd3kval upt & |$ tﬂe &re‘.‘én wherftaken with the
struéd ure provided, andmcﬁrlu 1 7, {he ap _iocr atrgn constant for
the tiest conpound. 55 12.5 0 2p6 -748 Bl -TAB E gAppar ent .
Di ssoci ati on Constants g(g [efr] .Recepterps 30 % B u  [err] R2
R3- [err] .m u<-L5_ berf] 1 [err] [err] " H H
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30ﬂf§ét. [err] -ferr] ' lerr] H 1 9.0 3 [err]
Hooo1

[err]. H . 9.1 4 J[err] [err] H [err] - 1
9.73 trans 5 [err] [err] EP 0 bbe 74T | 1 9.73 40 cis 6
[erry_/ [err] H err] 1 9.57 45 50 56 16 EP O
296. 748 Bl Ex. [err] e[rr] [err] [err] m
-Log Kcis 7 [err] lerr] H 4- OCH3 1 :
9.64 8. [err]. [err] H H o 1 .
9.70:10- - 9 [err] -~ CH3 H H g8 0_°
10. 33 10 [err] - [err] H - H 3 1.5
9.25 twans 11 [err] - [err] H  4-CH 9 al
8.19: 12 [err] [err] H H E o
8.98 13 [err] [err] H [err] !
8.19.14  [err] - lerr} - H "2-OH - i
10..56, 20 The c§ny s of the present invention have al so beeff foufld to
have ‘t'he abi | i €\8 rea® ®exudt Nlysf an@ti onSi) nari@s. As sgch, et
anot her- enbodigﬁw t he ogpr esemtn i nvendvi on msat he aise of t hedconppunds of
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25 ..peed of treatnment conprising adm nistering to said mammual a conpound of
the invention. For oral administration, preferably a
pharmaceutical | y-acceptable salt of the drug is mxed with standard
phaknmceu- tical excipients, sURPrD2a62B&1ch, and | oaded into capsul es each
contai ni ng about 0.1-15 ny of active drug. Dosage |evels of from about
0.-01-1000 ntg (micrograms)/kg have been found to be effective in inproving
sexual . function, particularly in increasing nmale potency. The oral dosage
f-orms- woul d be admg stered 3-4 30 times per day, giving a dgily dosage
rangé of about 0.3 g/ kg per day to about 400 ncg/ kg per day§ The ability
of: the conpounds ofgs} h& fir esemtm i Nnventy on N)euaffestmsexual be avior in male
ani fal s was establi ed &y the .ol | @vichg exper i mests. Adul t l e rats of
‘the Sprague-Dawl ey Hfraip verg gised j @ 4 heseust udiheg« The sexXgal behavi or
evaluations were comfuct d at %mel%bJ iyt eryals begigni ng at 68%nont hs of age
and endirng at 12 noR hS Bf 35% age fing the initpal screenﬁng process,
the pale rats gf vag| ofs™ eveM§¥of §&%Lal Pt or nBifde were sekected for
conpound testig se performance | evels included nmale rat dut hat
di'spl ayed no ting behavior (Non-Maters); male rats that V\gre able to
rmunt but wer able 'to ejacul ate during the test period
; and nale rats that were able to ejacul ate ﬂuring t he
r treatment with a drug solution, each mafe rat was
reqw red to haPueE at§| east two consecutive.vehicle tests with %imlar sexual
40 “perf or mancgy= Fohl| owi ng each comp g’nd t?&él ng, ,agddi tional %ehi®le tests
“En-s &8ort d:(bellrimte avi o respon gvvi h
coRpeund treat t fhats day hs dlue tdSponiadeouseadanges i my®at iong
~ per f®8r nmance, a’%‘gitfé | @nuof T RVELSI h,|,l,,,|,;y q,f_,.,lqghaw.gr.xal resigpfisedni th
subsequent Meh e egtpent was enp J,a aus, g xalid be@agi oral
response t&'la gr eamdENt Was ar b ari mset #3na respon t kat either
did not ch gegfﬂorfﬁ he &ri ore@ntr e g espede orovds reverseg i mt he
- subsgquent Blor@r@ll Hest with 45 vehicle. The mating tests Qe erformed
~duri'ng theedars glha of the lighting cycle using red |ightig [,,I urﬁnatl on.
Each behavi orab élesOlwas initiated with the introduction of Zagreggptive
femal e rat intg ¢jhe arena and was terminated either 30 mnu Iger or
i mredi ately foflgw ng the first postejaculatory nount.. The i gi C of
mat i 9 perforna e %mt were evaluated for the rats capabl e,Qt: ejﬁicul ation
i ncl uded nount te ,yq‘(the tlne 50 interval, fropghe intrghycti®n of the
female rat to st fount ;% Nt rom ssi on 4 atenc.y' (the tlfwg iierval
n

fromthe introgd@tigh 6YVthe é?‘r'ale‘?'ﬁf to Ve i Nt r onicsii Q
cy®f t HeHt i neHitht er VA fr ot Pt rof'ﬂ ‘§'S| on to'efaEd ation);
post &j acul al ory pintef vad ¢(t heotdhne fmom ej &b ati BMto the f;[bgt“rg)unt)
nount - frequen § heltetal nunber ofmmpuntsn@ith "'WIthOUt N RtBgm ssmn
prior to ejacuPathi off); Nt ronTséi on FEque®ty' (the' Runber ofw mosurgS

5

ej acul atory |
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m nute); copulatory frequency.(the nunber of nounts prior to ejaculation);
and copul atory efficiency (the nunber of nmounts with introm ssion divided
by the total nunber of mounts). 17 EP 0 296 748 Bl Each nmale rat was
giver_a sol ution containing eitheFPOR67ARAI| e alone in water or the
conmpound of Exanple 1, - ,

[err]-N-cycl ohexyl - 1-i sopropyl - 6= net hyl er gol i ne- 8car boxani de, in the sane

vehicle. Vehicle was nmade of 1 nmM (millinolar) acetic acid and Tnynv L
ascorbic acid, The results of these studies are set forth belowgn Tables
II=VIL. In the Tables "N' is the nunber of 5 animals used to ger@rate the
data, ghe average of which is provided. The specific descriptiog:of t he
test performed is set forth in the heading of the Tables. [errgho EP 0 296
748 81 [err] 50 55 19 EP 0 296 748 Bl [err] EP 0 296 7485B1
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[err] 21 EP 0 296 748 Bl [err] EP0296748B1 [err] The conpounds of the
present invention are preferably formulated prior to adm nistration.
Therefore, the 50 final aspect of the present invention provides a
pharyraceutical formul ati on conpEP#i29§ 748 Bdnpound of the invention and a
pharmaceutical ly acceptable carrier, diluent or excipient therefor. The
present pharmaceutical formnul ati-ons are prepared by known procedures using
wel | known and readily available ingredients. In making the conpositions of
the present inventiag, the active ingredient will usually be mxed with a
carrier, or dilutedeyy a carrier, or enclosed wthin a carrier which may be
inthe-s5 form of Flcapsll e, “Sélchet " YaperNGt ot M cont ai ner. Wen the
carrier serves as apdi luent, A <Smay ®ea sepi@, senPsolid or liquid

mat eri al which acts s -ia-i-vehl ‘M a,x exdiPi entﬂ@-r«rredlmfor the active
ingredient. Thus, t GEPOSi N @NsS calsbe iged he foom of tablets, pills,

powders, | ozenges, cheéts: cardets, &l Xi rgm SUSRRRSI ons, Qmﬁ si ons,
sol ufpi ons, syrups, rosol (as a solid or inaliquid nedlu 9 oi ntent s

‘contai ning, fow ekampl e, 23 EP O 296 746 Bl up to 10% 3?|ght of the
active conpoun&, sof t and hard. gel atin capsul es, supp05|tor|%a sterile
injectable sol@ipns and sterile packaged powders. Sone exa kes of
suitable.carri @& ci pients, and diluents include |act oseSd‘bxtrose
sucr@se, sor bi nnitol, starches, gum acaci a, caIC|un1gpg§phate
al gi nat es, tragaoan” , gelatin, calciumsilicate, mcro- Qm
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crystal line cellulose, polyvinylpyrrolidone, cellulose, water syrup, nethyl
cel l ul ose, nethyl-and propyl - hydroxybenzoates, talc, nmagnesium stearate
and - mneral oil. The formulations can additionally include |ubricating
agents, wetting agents, enul sifyi BB 0298 7d88pendi ng agents, preserving
agents, sweetening agents or flavoring agents. The conpositions of the

I nvention may be fornul ated so as to provide quick, sustained or del ayed
rel ease of the active ingredient after administration to the patient by
enploying 10 procedures @el| kntM in NMe ar ) ¥The eMpositions are
preferably fornul ated in ® ypit dcBage derm each doeage containing from
about -5 to about 500 ng, DB e usHath lky ala@k 254 Hox abewt «x300 ng, of the
acti.ve ingredient. They}e " uni . glosagg of or m‘oa,ef erg o physically
discrete units suitalyg| ag upitahudosagges fogg Qumangsybj ects and ot her
manmal's, each unit ggpg | M ng a predeterm ned quantlty of active materi al
calculated to produr@ dhe 15 desired therapeutic effect, in association
mnth “asesui t abl e phe utical carrier. The follow ng formul ati on exanpl es

od

aré-i1lustrative of 8hd are not intended to linit the scope of 8t he
i'nvention in any wgyS#prmul ation 1 20 Hard gelatin capsul es aregprepared
using the follow n ig edients: Quantity (ng/capsule) 25 [err]
-N-cycl ohexyl -1 -is | »6- tﬁgl- er gol i ne- 8- car boxam de 5i
250 starch, dried{o9 ¥ LA A S a 200 30
magnesi um stearat@ 3 Ml "‘° s lﬂ°° ne - § 10 Total
460 ng 35 The gpaua iﬁgm d|e ts are, mx and £iT1%8d into hagd gel atin
capsules in 460m 5axn i G k. FOrul atlahnZ K'T'abl e?'”i"s: prepare ﬁ usi ng the
i ngwedj ents bel Bjv 81’@ afifty (BGltabl®r) 45%F ® < &
[err]-%Bis-N(4- tﬁ-b_gyg cUoBexyl3-is@S N7 34 a ..
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The compounds of the present invention are preferably formulated prior to administration. Therefore, the
so0 final aspect of the present invention provides a pharmaceutical formulation comprising a compound of the
invention and a pharmaceutically acceptable carrier, diluent or excipient therefor.

The present pharmaceutical formulations are prepared by known procedures using well known and

readily available ingredients. In making the compositions of the present invention, the active ingredient will
“usually be mixed with a carrier, or diluted by a carrier, or enclosed within a carrier which may be in the

55 form of a capsule, sachet, paper or other container. When the carrier serves as a diluent, it may be a solid,

semisolid or liquid material which acts as a vehicle, excipient or medium for the active ingredient. Thus, the .

compositions can be in the form of tablets, pills, powders, lozenges, sachets, cachets, elixirs, suspensions,
emulsions, solutions, syrups, aerosol (as a solid or in a liquid medium), ointments containing, for example,
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pr'op_;ﬂ < B- mét hyl er gol i ne- 8- car boxani de 250

cel lul ose, mcrocrystalline _ : 400
silicon dioxide, funed 10 50
steahie acid _, EP 0 296 748 B1 5

Tot al 665 ng 55

The conmponents are bl ended and conpressed to formtablets each wei ghi ng 665
. "24 Yp R duy7weiohg of F’E?r FﬁB‘YeaP‘P'ER?“'S’ Rﬂﬂ &E‘F Hag| 9ol GIRSYPS: isupPgsitaripgy éfﬂ"'e
cont ai ni"’ﬁ ‘1"?1%"‘*‘ IaB g %
‘8) tr an caﬁ pl n , luents mclude Iactose. dextrose, sucrose, sorbmol
u algmates, tragacanth, gelatin, calcium silicate, micro
propyl ame cellul y \ 0. 25

10 et h vin pyrro Iu ose, water syrup, methyl cellulose, methyl-and propyl-
59 75 - P E‘m;gjgg ? al Tgne& j"tfarate meral oil. The formulations can additionally include
nt dmg agents, preserving agents, sweetening
70. 00 1%;;? or flavorin ts. The composmons of the invention may be formulated so as to provide quick,
100. 00 in6dE bi YSlaye® TR Bt kR J&:%eﬂgr%énh aftdr AR Rlstr @Al 16 R e WY een@% to a

por.t i;PNpradedlirbLwdNiReW ih dB&22, cooled to [err]. and transferred to a f||||ng
devi ce. Thre édipositionsara pRkAIbly iGrmUIedinfaqslit biekags BrimAbdth @bsagséontining Rom aldat 81 ner
and di | wtabelt 600 ng,irhdde Lstamy abohe 125 6d adolie30D nigp &fl thenditiive ingredient IThe torhin Minit dadage t han
fitted oo™ hterc tnipbysiealy. disepatenwhitit suitable} ad abitagt Sosageshfoc brbani subjects Gd Naheo f

acti ve magmaslieadt ugir contrinihe aa_greﬂqﬁrlnm quéhBity (B active material calculated to produce the

) - N- niet éppiredNbasapetis ooy in association wilh 3l suitable pbarhgdewticgsririere - 8- car boxani de

60 ny st Yl bqlfollowmg formulation examples are illustrative onluf@n%ge Dpt intended to limiihe seope 9%1[1%” i ne
cel | uf gigention in any way. . 35 ny

O/ -Formulation 1
20
Hard gelatin capsules are prepared using the following ingredients:

Quantity
{mg/capsule)
25
BB-N-cyclohexyl-l-1sopropy1-6-methyl-
ergoline-8~carboxamide 250
starch, dried : : 200
30 magnesium stearate 10
Total _ 460 mg
. 38 The above ingredients are mixed aﬁd filled into hard gelatin capsules in 460 mg quantities.
~ Formulation 2
\/ o . . . )
A tablet is prepared using the ingredients below:
40
Quantity
(mg/tablet)
45 (88 )-cis~N=-(4-methoxycyclohexyl)-1l-iso~
propyl-6~methylergoline-8-carboxamide 250
cellulose, microcrystalline 400
silicon dioxide, fumed , ' 10
50 “ .
stearic acid _ 5
Total . ' . 665 mg

The components are blended and compressed to form tablets each weighing 665 mg.
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ponV| yIpyrrolldone (as 10% solution in water)

4 nmg 35 sodi um car boxynet hyl starch

4.5 nmg nmagnesi um st earate

0. 5 fm/talc ) EP 0 296 748 B1

1 ng Total 150
ng 4

Th i ngredi ent, starch and cellul ose are passed through a No.
oty e and m xed thoroughly. The sol ution of

pol yvn nyl pymal,dsd.%a@t.dn% ;masf%d cmt&%gtmonro%ﬁgksmkemmﬂs whi ch are then
passed through a No. 14 nmesh U.S: sieve e granul es so produced are dried
at [erg] and passed through a No. 45 18.-nmesh U.S. sieve The sodi um

car boxynet hyl starch, nmagnesi um stearate and talc, previgyagi sed
t hrough a No. 60 mesh U. S, sieve are then added to the graﬁ%ggggmhich

after n1X|ng,(§Bq-QQgggegs g?@ 1 Ry 10igd-£l d tablets each
wei. ghi'ng 150 ngpr%?ya 6~m dii‘lfﬂ*ﬁld&' > Capsgllzs each
cont aini ng 80 med |canent are made as fol | ows:

[err]- N—cyclo ggﬁp . I sopropyl-6-n-propyl - ergoline-8- carbd&%ﬁ?%e mal eat e

80 starch Propellant 22 59
ng  10:. nKch&ompduéﬂhpm@meahamedse 70.00

59 ny nagne5| ajearate

> T g $eah | 100.00 200

ng 15 The active ingredient, cellulose, starch and magnesi um stearate are

bl ended, pagsedy LA 2 NG . JVRAY ahly .ﬁ'&%u A8 aldobibi6k thd' brpdiah 9,
gel ti ' ¢aRRitheh-ich a%'t&nmmqﬁ’@@ TR e (B ol o oo Gt el 2

20 container and diluted with the remainder of the prnpellant The valve units are than fitted to the container.
Formulation 4

Tablets each containing 60 mg of active ingredient are made as follows:
25

(8p )~N-methyl~N~-cyclohexyl-1l-isopropyl-

6-methylergoline~8-carboxamide 60 mg

starch : - 45 mg

? microcrystalline cellulcse 35 mg

polyvinylpyrrolidone .

(as 10% solution in water) 4 mg
t 35 sodium carboxyﬁethyl starch 4.5 mg
magnesium stearate 0.5 mg

talc ' 1 mg

~ 40 Total 150 mg

The active ingredient, starch and cellulose are passed through a No. 45 mesh U.S. sieve and mixed
thoroughly. The solution of polyvinylpyrrolidone is mixed with the resultant powders which are then passed
through a No. 14 mesh U.S. sieve. The granules so produced are dried at 50° C and passed through a No.

- 45 18 mesh U.S. sieve. The sodium carboxymethyl starch, magnesium stearate and talc, previously passed
through a No. 60 mesh U.S. sieve, are then added to the granules which, after mixing, are compressed on a
tablet machine to yield tablets each weighing 150 mg.
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20 Supposi tories each contai ni ng.225 ng of active ingredient may be nade as
follows: [err]-N(4-hydroxycycl ohexyl)-1-isopropyl -

6- met hyl er gol i ne- 8- car boxamni de 225 mg 25
saturated fatty acid glyceri desEP0296748 B1 2,000 ny

Total ' 2,225 ny
300 The active ingredient is passed through a No. 60 mesh U.S. sieve and

suspendemiidior he sat urat ed fatty aci d glycerides previously melted using -
t he' i ni mym heat necessar The i xture is th oured into a supp05|tory
not d of gg?ﬁsﬂ'ﬁsr eagh §°"@5‘f5'8@¥ g °5W8d"5f'\°'c'f\ﬂé°d"?d8 aﬁg’gcf“g Formul ation 7 35

Suspen5| ons each containing 50 ng of nedicament per 5 m dose are made as

1‘58I Irrngo [er._ LB) %ycl o g ¥ =1~ |so$r§%é @an‘erﬁ&l‘]% ol i ne- 8- car boxami de

50 ng syrup ergol:.ne- e
benzoi ¢ aci dstafrehi on - S9mI0 m flavor
pur wCOl i 59 m q.v. 45
purified wat !eng.c ctrgfstlallme cellulose g v.

medi canent mmm@gnt@ No. 45 mesh U.S. sieve and—&a&l with the
sodi um car boxptuiet hyl* cel l ul ose and syrup to forma sno@00 megte. The
benzoi ¢ acid solution, flavor and color are diluted with sone of the water
and #dded, with stirring. Sufficient water is then added to produce the

réqui red B actis ingrediens Gelipigse, starcipams! mamesiupBstesTatealp hiandeg; RAssed through a No. 45

mesh U.S. sieve, and filled into hard gelatin capsules in 200 mg quantities.
\o/- ._Formulation 6

20 :
Suppositories each containing 225 mg of active ingredient may be made as follows:

(88 )=N=(4~hydroxycyclohexyl )~1l-isopropyl~-

6-methylergoline-8-~carboxamide 225 mg
25 . .
saturated fatty acid glycerides 2,000 mg
Total ' ' ' 2,225 mg
" 50 The active ingredient is passed through a No. 60 mesh U.S. sieve and suspended in the saturated faity
acid glycerides previously melted using the minimum heat necessary. The mixture is then poured into a
suppository mold _of nominal 2 g capacity and allowed to cool.
Formulation 7
35 : )
Suspensions each containing 50 mg of medicament per & ml dose are made as follows:
-~/ (88)-N-cycioheptyl-1-isopropyl-6-methylergoline-8-carboxamide 50 mg
sodium carboxymethyl cellulose 50 mg
“ . syrup 1.25 mi
benzoic acid solution 0.10 ml
flavor q.v.
color q.v.
. purified water to total 5 mi
The medicament is passed through a No. 45 mesh U.S. sieve and mixed with the sodium carbox-
ymethyl cellulose and syrup to form a smooth paste. The benzoic acid solution, flavor and color are diluted
with some of the water and added, with stirring. Sufficient water is then added to produce the required

s0 volume.
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An intravenous fornul ation may be prepared as foll ows:

[err]-N-(4-nmethyl cycl ohexyl)-1-isopropyl -6-nmethyl ergol i ne-8-carboxam de
hygrochl ori de 100 ng isotonic saline '

1000 m The solution of the aboVEP P2g8&MBMts i s admi ni stered intravenously
at arate of 1 m per mnute to a 10 subject in need of treatnent for
sexual ’_d sfunction. Clains Clains for the follow ng Contracting States: AT,
BE, CH, GB, IT, LI, LU  NL, SE 15 1. A conpound of the Fornula (1)

[ er r] wher, JngaveLquﬁqmulfchoLer r prﬁgl%edas?fglows [err] _ is all y! or [err]

strai ght charn err rogen or [err] straight chain al kyl;
[errL is hndLn rr] ajknyy mis Q1 ’)or
3; provi d@@)—Wamethﬁ@ﬁb{wév'r]--semepv[-@rmppvlemdmn-éicmxaawg hydspohloridand [169 mig
hydr ogen, SpPRigsaligr - or 40 a pharmaceutical | y accept abl{el08¢ m

addition salt thereof. 2. A conpound of clarm 1 wherein [err] is | sopropyl :
3. A conpunensbiutibn 6 thé Bbole @igrediekitd €Y Siminiftéred intrivendi®ll lay b rateél bf ¥+ mi PerafiniRe tNdl Of
Cl. ai ' Isubjéct @ nedd vitmamdient it3exual dygilicigen. 5.

[err]-N-Cycl ohexyl - 1-i sopropyl - 6- met hyl er gol i ne- 8- car boxam de or a

phar mac®almscal | y acceptable acid addition salt thereof. 50 6. A conpound of
For nmul Clgimp forthe Following Gontragting$itatey tATHBE] CH,(PE; FR,(3B, T, plhbW.Nle 8Bt i cal | y
acceptable acid addition salt thereof. for use in blocking [err] reptors in
a” matfmet  AgomeRynd Af teeEassdadx serotonin. 7. A compound of Fornula (1) as
claimed in any of Clains 1 to 5, or a pharmaceutically acceptable acid 55
addition salt thereof. for use in treating hype kension, mgraine,
vaspspasm thronbosis, sexual dysfunﬁz yﬁ. cem a. depressmn anxiety, .

sl eé@ di sorders, or suppressing appefi mml 27

//
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wherein:
R! is C1-Cs alkyl;
35 R2 is allyl or C4-Ca straight chain alkyl;

R? is hydrogen or C,-Cs straight chain alkyl;
R* is hydrogen, Ci-C. alkyl, hydroxy or C1-Cs alkoxy;
< m is 0, 1, 2 or 3; provided that when R! and R2 are methyl and R3 and F{" are hydrogen, m is not
0; or
40 a pharmaceutically acceptable acid addition salt thereof.
2. - A compound of claim 1 wherein R' is isopropyl.
3. A compound of Claim 1 or 2 whercin R? is methyl.
4. A compound of Claim 1, 2 or 3 wherein R? is hydrogen.
8. (88)-N-Cyclohexyl-1-isopropyl- b—methyIergolme-B—carboxamlde or a pharmaceutically acceptable acid
addition sait thereof.
50 .
6. A compound of Formula (l) as claimed in any of Claims 1 to 5, or a pharmaceutically acceptable acid
addition salt thereof. for use in blocking 5HT2 receptors in a mammal having an excess of serotonin.
7. A compound of Formula {l) as claimed in any of Claims 1 to 5, or a pharmaceutically acceptable acid

55 addition salt thereof. for use in treating hypertension, migraine, vasospasm, thrombosis, sexual
dysfunction, ischemia. depression. anxiety, sleep disorders, or suppressing appetite in a mammai.
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EP O 296 746 Bl Fornulation 8 An intravenous formul ation may be prepared as
foll ows: -

[err]- N (4-nethyl cycl ohexyl)-1-isopropyl - 6- met hyl er gol i ne- 8- car boxar ni de
hydrdehl ori de 100 ng i sot oni c BP0 296:748 B1 '

1000 m The solution of the above ingredients is adm nistered intravenously

at arateg of 1 per minute tora.10 subject in need of treatnent for _
sexual on. Clains Caims for the follow ng Contracting States: AT,

BE, €H, DE ' Ll LU N 1. A conpound of the Formula (T)y "~
20" [-err] \Aﬁgrﬁ'gfvr?: fg}?‘]’léuf)%mh}ér’er?&aafea%%ﬁ% R2 is allyl or [err]
strai-ght | ' \ ' | —ferr]
i's h-ygr ogk B8 Nd-mpthvieyelohexylhl/igenmpy-Gynetiwargofine-yeaihgxamide hydrgchipride | A0gmg3
provi'ded | REPNIGAAIRP [err] and R2 are nethyl and R3 and R4 are HyW®gen| mis
not O;:or 40 " a pharmaceutically acceptable acid addition salt

t her eof . * 2 ThePsolstioip 6ftnsl aiidive Diy@dishtsl isvdamnBtered|iftifatdnoisty dt 206 @PY Iml pdr. mifute @Pound
of .Cl & nsubjecilin idet\bictreatmentRa sbx@alragéftingtion. 45 4. A conpound of Claiml1, 2 or 3
wherein R3 is hydrogen. 5.

[err] - N-@gigisohexyl - 1-i sopropyl - 6- met hyl er gol i ne- 8- car boxam de or a

.phar mac eelaimsden the fpliowinp Sontsacting §tatesdiAT) BR CaPE, RRWER.ABILL LYUONIGSEA conpound of
Formula (1) as clainmed in any. of Clains 1 to 5, or a pharmaceutically
-dcCeptiabl e Agemeeund e the taT™Wadt t hereof, for use in bl ocking 5HT2 receptors

I n a mammal having an excess of serotonin.

) 4
_ : 3
L2 Y / ""/ (CHz)
7 4N m
LG
7
‘2 // I:O ’ _Rg
25 4 > / \5
I\ (1)
HQ /1 N
15 Y B -
30 . R 2“
wherein:
R!' is C1-Cs alkyl;
35 R? is allyl or C1-Cs straight chain alkyl;
R?® is hydrogen or Ci~Cs straight chain alky};
. _ Rt is hydrogen, Ci-Cs alkyl, hydroxy or Ci-Cas alkoxy;
o m is 0, 1, 2 or 3; provided that when R' and R? are methyl and R® and R* are hydrogen, m is not
0; or .
40 a pharmaceutically acceptable acid addition salt thereof.

2, A compound of claim 1 wherein R' is isopropyl.

3. A compound of Claim 1 or 2 wherein R? is methyl.
45
4. A compound of Claim 1, 2 or 3 wherein R3 is hydrogen.

5. (88)-N-Cyclohexyl-1-isopropyl-6-methylorgoline-8-carboxamide or a pharmaceutically acceptable acid
addition salt thereof. } :
. 5p
6. A compound of Formula () as claimed in any of Claims 1 to 5, or a pharmaceutically acceptable acid
addition salt thersof, for use in blocking 5HT2 receptors in a mammal having an excess of serotonin.

7. A compound of Formula (l) as claimed in any of Claims 1 t0 5, or a pharmaceutically acceptable acid

55 addition sait thersof. for use in lreating hypertension, migraine, vasospasm, thrombosis, sexual
dysfunction, ischemia, depression, anxiety, sleep disorders, or suppressing appetite in a mammal.

- RN W




7. A conpound of Fornmula (1) as clained in any of Clains 1 to 5, or a
pharmaceutical |y acceptable acid 55 addition salt thereof, for use in
treating hypertension, mgraine, vasospasm thronbosis, sexual dysfunction,
i schenf a. depression, anxiety, EP&&96dA8Biders, or suppressing appetite in
a mahmal . EP O 296 748 Bl 8. A phar maceuti cal for rrul ati on conprising a

( f F d
phar ﬁ;@eu T mj 'am" 3%%1355 '” f%&wa?'h anipacl i LCifre 4o 8, i1
one or a)‘/" ag re m%f 'Prafs@?' w\gﬁ{gwrgp aé%‘ieﬁl ents

t her ef or, "'?" ecamers orexcig'e a corrpound of Formula (1) as

cl al i I |t
ha Lo B8 sﬁ‘za@%f;@%mmza o BEALD 1 S Y,
actl vat ed fgpmn?@ﬁggémtmfg,hmﬁn amne of the formula 25

4. [err] 30 and b) optionally converting the resulting product into a

phar maceutically acceptable salt 35 10. A procgss according to Caim9
whergin the activated formof the acid ig a cofpound of formula: 40 [err]
ER-0 296 748 81 or [err] or wherein the f4,ee Hd is utilized in the
presence of a coupling agent. CI ai s for t foll owi ng Contracting States:

ES, OR
) ( /(I\ :j :
.20
or an activated form thereof, with an amine of the formula
25 .
HRa".\ ( / g)m ’
30

and
b) optionally converting the resultlng product into a pharmaceutically acceptable salt.
35
10. A process according to Claim 9 wherein the activated form of the acid is a compound of formula:

“

40 o J

/.)

. /\/U*

. IVH
\- \(
50 : R
wherein J is
(1
-C=0=C=0=-(C,;~C4 alkyl) —_—

| A R

28



5 1 A process for preparlng a corrpound of the Fornmula (1) [err] wherein:
25 [err] is [err] alkyl; R2is allyl or [err] straight chain al kyl;
R3 is- hydrogen or [err] strai ghE ?’ﬁ Id;yl R4 is hydrogen, [err] alkyl,
hydrexy or [err] alkoxy; mis O, 513 provi ded that when [err] and
[err] are methyl and [err] and [err] are hydrogen, mis not 30 0; or a
‘phar maceut oedNsy orwheRiattiRIted 268 isQiilaedlinineQiessitle lof 4 buapiRgbgentVhi ch process
~conprises: a) reacting an acid of the formula [errf or an actlvated form

~ thereof ,Clatimsforcthe tuliowing Chntrduting Statasl: #S56R 55 '

NHR.. EP O 296 748 Bl and wherein [err] and m are as defined above, and
b) op#i dakhlpyocessriw ereparing atchrepouedsefitiei Fognylr duct i nto a pharnmaceutical ly

acceptabl e salt. 2. A process according to Claim1l wherein the activated
form:of the acid is a compound of formula: 5 [err] 20 wherein J is 25
[err].or. [err] or wherein the free acid |s ut|I| d in the presence of a .
couplsi ng agent. 3 A process according 1l for preparing
[ err]™N-Cycl ohexyl - 1-i sopr opyl - & et h@_g ¢(| eq Lfar- 30 boxam de or a
pharnmaceutical |y acceptable acid d SQIt efmof. 4. A process for
prepar| ng a pharmaceutical fornula gon V\:hl ch ri ses adm xi ng a conpound
of “formula (1) as defined |n‘¢n)/ nexgf Clains 1 to 3, or a
.phar rr;gceutl cal ly accept abl elsal 74 t her Ofg W th

N\ X - -

13 14 .

| L 71\ ;I\ | (1)
‘&../20 1 3ﬂ
R‘ 2

/

[/]

wherein:

25 R! is Gy -Cs alkyf;

R? is allyl or C1-Cs straight chain alkyl;

R? is hydrogen or C:-Cs straight chain alkyl;

R* is hydrogen, C;-Cs alkyl, hydroxy or Ci-Cs alkoxy;

m is 0, 1, 2 or 3; provided that when R' and R? are methyl and R® and R* are hydrogen, m is not
30 0; or .

a pharmaceutically acceptable acid addition salt thereof, which process comprises:

a) reacting-an acid of the formula

- .35
- H
//

\?o,

/.
) o

-~ H//
/

(\/

/\

TN

'3'

" 45
or an activated form thereof, with an amine of the formula
80
4
55 NHRa—O\ “( Hz)m ,
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one .or nore pharmaceutically acceptable carriers, diluents, or excipients
t herefor. 35 PatentansprUche PatentansprUche fir folgende Vertragsstaaten
AT, BE, CH DE, FR GB, IT, L, LU NL, SE 1. Verbindung der Fornel (1) 40
30 48/ EP 0 206 748 B1 L, 0 750() 55
~~=~1~11y 1 worin* C L M S EP O 296 748 BLR einCl -C4
=Al kyl rest j| R HeRQ A4y o%{?negd ett| C, -CA-Akylrest ist; R3
\e/\f‘flsg SE gf f A%g eFall%c qlge { ugjnéS?s uc ?(rma elPtES:E ytacée?:}ablg Viasser ?nt gf f i‘L 2
oder 3, S Y et | ind und R3
und R4 2%%32?%%2#&&@?&%#&%?‘10 | stmggagﬁog?{ﬂgmﬁgr @%H?C lz‘a‘%nehnbar es
Sdur-eaddi ti onssal z davon. 2. Verbi ndung nach Anspruch 1, worn Rl ein
1 sopropylrest ist. tO 3 Verbindung nadﬁ,Anspruch 1 oder 2, worin R2 ein
Met hyl rest ist. 4. Vérblndung nach Ansprqpplwq 2 oder 3, worin R3
Wasserstoff ist. 15 6.

|'p ol i

ssal

- 6- car boxam d oder ein
von. 6 Verbi ndung der
r ein pharmazeutisch

(8Q)eN- Cycl ohexyl - 1-i sopr opyl - 6- et h
pharsmazeut i sch annehnbares Saureaddi t
Fornel (1) nach einem der Anspri ghe

annehnbares _,fﬂf

.?15.' . N \ \

' '% wherein J is

0] o)

i
«-C~0=C=-0-(C,;~-Cq alkyl)

or CONg, or wherein the free acid is utilized in the presence of a coupling agent.

. 3. A process according. to Claim 1 for preparing (85)-N-Gyclohexyl~1-isopropyl-_G-methylergoline-&car-
30 boxamide or a pharmacsutically acceptable acid addition salt thereof.

4. A process for preparing a pharmaceutical formulation which comprises admixing a compound of
formula (I) as defined in any one of Claims 1 to 3, or a pharmacsutically acceptable salt thereof, with
one or more pharmaceutically acce_ptable carriers, diluents, or excipients therefor.

~ Patentanspriiche
- Patentanspriiche fiir folgende Vertragsstaaten : AT, BE, CH, DE, FR, GB, IT, L}, LU, NL, SE

-/ 1. Verbindung der Formel (l)

r | H/// E—E—-o< ( z)m
- PN
‘2 ///I:o;l-R’
50 . ﬂé%/ SI‘ _ .
' YN
55 R aﬂ

worin

. A A
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Saur eaddi ti onssal z davon zur Ver wendung zur Bl ocki erung von 5HT2- Rezept oren
bei. Saugetieren mt 20 ei nem CberschuO von Serotonin. 7. Verbindung der
Formel (1) nach oinem der Anspri gpey dogliqs gy 0dor ein pharnazeutisch
annekwbar es Sl ureadditionssal z davon zurﬁVerwendung zur Behandl ung von
‘Bl ut hochdruck, M grine, Vasospasnen, Thronbose, Sexual stdrungen, |scham e,
Depr.essi on, Arigart C,-GeAltyaéss isGr ungen odor zur Appetithomung 25 bei
Sk ugoti eren. & drhallyadee géradketiiges CPCi-plieyiadt isant hal t end ei ne Ver bi ndung der
Formel (1) na@tWasserstoff ofier eif\garpikéeltigee CtChAlkyIBstistler ei n phar mazouti sch
annehinbar es IWMLWesserstoff. ieinrts CaiAlkyld ddydroxyz odon BrEnAlgxyresisiem oder nehre- ren
phar ne#zout i sc Gatn@ kees Sridnvorausagestat, dalydarniwer R snd FF Methyleagigrsingjund £8 ued Ren
daf Q.. 30 WasspsstafistymAichi@ristider st el | ung ei ner Ver bi ndung der Formel (1) nach
ei nem der AAYFINBRpEaZeulisch angolsmistes SEyeAdiMnsTalzd? Nt | sch annehnbaren; Sal zes
davon, upfassend, daB man a) ejne Sdure der Formel 36 H/>eOH 40 45 R L 50
oder -ej e 3[&@!“3?"@."?‘3’ @Wmhda\"/‘gﬂ%ﬁ'f' CPRRNPRI N der Formel 4 55
NHRs “"4j . ) EP 0 206 743 Bl et u egebenenfal | s das ent st ehende
Produkt Th VTR e Rl s B o NC & ST Ver T ahr en
nach- Anspr : i L 125 bdel b Slohif REMEIELEGK isS! Ur € ei ne Ver bi ndung der
FO'[-_W?'I' He * W%%maungw%h A?\sp%(ﬁ 15 Ldeyh,%ohﬁﬁ gﬁﬁ |s§ \ N\ L
R N4 s {88)-N-Cyclohexyl-1-isopropyi-6-methylergolin-8-carboxamid oder ein pharmazeutisch annehmbares

' C SHureadditionssalz davon. o

6. Verbindung der Formel (I) nach einem der Anspriiche 1 bis 5 oder ein pharmazeutisch annehmbares
. SHureadditionssalz - davon zur Verwendung zur Blockierung von 5HT2-Rezeptoren bei Stugetieren mit
\o’ 20 " einem UberschuB von Serotonin. :

7. Verbindung der Formel (l) nach einem der Anspriiche 1 bis 5 oder ein pharmazeutisch annehmbares
S#ureadditionssalz davon zur Verwendung zur Behandlung von Bluthochdruck, Migréne, Vasospasmen, -
Thrombose, SexualstSrungen, Ischimie, Depression, Angst, Schlafstérungen oder zur Appetithemmung

26 bei S#ugetieren. '

8. Pharmazeutisches Priparat enthaltend eine Verbindung der Formel (I) nach einem der Ansprliche 1 bis
5 oder sein pharmazeutisch annehmbares Séureadditionssalz davon zusammen mit einem oder mehre-
- ren pharmazeutisch annehmbaren Trégern, Verdlinnungsmittein oder Hilfsstoffen dafilr.
30
9. Verfahren zur Herstellung einer Verbindung der Formel (I) nach einem der Anspriiche 1 bis 5 oder
eines pharmazeutisch annehmbaren; Salzes davon, umfassend, daf man
a) sine S#ure der Formel

36

(-
- H, N\
; L /I /I_Rz
N\
[
* NS\
R'-L——J
50 oder eine aktivierte Form davon mit einem Amin der Formel
4
55 NHRS;-O/ (CHz2)
. \ m

d VYO OO 1 A
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"-g6 ist, worinJ 00 . . 25 -G Q Q0-
(G--cA- AIkyI) oder CONa ist, odor worin die freie Slure in Gegenvvart eI nes
Kupptungsm ttel s verwendet wr prUche fUr fol gende

Ver txagsst aaten: ES, BR 30 1. %F%ggﬁi Her st el | ung ei ner Ver bi ndung
der Fornmel (1) HRL "R 50 worin R ein ClL -C4-Alkylrest ist; R2 ein
Al:l'yl---oder,ganadket tiger A =CA-Alkylrest ist; R3 Wasserstoff oder ein
gerad ket ti g)?ﬁeggﬂene% Misfeﬁéfde pRobukt B‘Lm\%ﬁtﬁﬁf&ﬁs@ﬁ Bnneﬁ"hlﬁre@ Shlz %wéNdKlVl
Hydr:oxy- oder - C4- Al koxyr est “i st ; 1, oder 3ist,
VOr-aUs & Sedrahren .séa»ln 'AfbpRth 9, WRAHGIERbItH6IES FBRn bortsaib RS vab.ﬁduagldurrdeB und R4
Wissgrstoff ist, mnicht O ist;-oder eines pharnmazeutisch annehnbaren
Saur-éadd-_itlonssal zes davon, vvobel daSH erfahren unf aIt daB man 32 C L
M. S * EP 0 296 748 B1 a) ei ne Sl For mel
~ H .', """ ) 5

el ne akt|V|erte For m davon mt e| né‘baﬁ,i/j Forrrel . 20
- '0 . .

| A (
_.'..'rs'_. a /\/IH

W l.__.

1 Rl oder

o ist, worin J
0 (o]
. -C=( (Cy~-C4=Alkyl)
oder CONjs ist, oder worin die freie- Siure in Gegenwart eines Kupplungsmittels verwendet wird.
‘Patentanspriiche fiir folgende Vertragsstaaten : ES, GR

-
.. 1. Vertahren zur Herstellung einer Verbindung der Formel (i)

35 Y, Ui«( (i)
o H ON

-40. 2// o 7 .
/33\ /IqO)L—R

i) ()

50 worin
R! ein C1-Cs-Alkylrest ist;
R2 ein Allyl- oder geradkettiger G1-Cs-Alkylrest ist;
R® Wasserstoff oder ein geradkettiger C,-Cs-Alkyirest ist;
R* Wasserstoff, ein Ci-Cs-Alkyl-, Hydroxy- oder C-Cs-Alkoxyrest ist;
56 m 0, 1, 2 oder 3 ist, vorausgesetzt, daB dann, wenn R' und R? Methylreste sind und R® und R*
Wasserstoff ist, m nicht 0 ist;
oder eines pharmazeutisch annehmbaren Sdureadditionssalzes davon, wobei das Verfahren umfaBt, da8

man
: * € L M s *



25 worin R, R2, R3, R4 und mw e oben definiert sind, unsetzt und b)
gegebenenfal | s das ent stehende Produkt in ein pharmazeuti sch annehnbares
Sal z 'ummandel t. 30 2. Verfahren nach Anspruch 1, worin die aktivierte Form
der_.."-Sg.zir.e. ei ne Ver bi ndung der ForERD 298748 B1 _

I\ /1. /1 RL 45 ist, wrinJ 00 so~~~ -COCO ( d-C4-Akyl) oder CONs
ist, oder worin die freie Saure in Gegenwart €ines Kupplungsmittels S
verwendet wi rdeins8aue deyEomalhy en .nach Anspruch 1 zur Herstellung von

(8i)- N Cycl ohexyl -1 -i sopropyl -6-1et hyl ergol i ni -carbo- xam d oder eines
pharmazeutisch annehnbaren Saureadditionssal z@s davon. 33 :
11111111111111 1111111111111 % C B, M R@ * EP 0 296 748 Bi 4.
Verfahren zur Herstellung eines pharnazewjsghen Praparates, unfassond, daB
man éi ne -Ver bi ndung der Fornmel: (1)) nach ei p®m der AnsprUche 1 bis 3 oder

ei n pharmazeuti sch annehnmbares Sal z ddyog/m tNgei nem oder mehreren

phar mazeuti sch annehnbaren Tragern, Ve nniggsn;tteln odor Hil fastoffen

daf O jyerm scht. Revendlcatlons Re di | o our lea Etats contractants’
sul.vants AT, BE, CH DE, FR c;Bi!l ,§§T, L
\.7

NL, SE 1. Conpose de |la
formule (1) 10~~~~~~ 125

H Rt~|sOH
T .15 o R I n

oder eine aktivierte Form davon mit einem ‘Amin der Formel

(2

L 4
. (CH=)

N>~ m

. 2%

worin R, R2, R3, R* und m wie oben definiert sind, umsstzt und
b) gegebenenfails das entstehende Produkt in ein pharmazeutisch annehmbares Salz umwandesit.
30 ’ ' :
' 2, Verfahren nach Anspruch 1, worin die aktivierte Form der Sdure sine Verbindung der Formel

. - H
/ »
. | ,}J‘g

- H, / \
' o o ///I ) e
~ o NN

w | /I I
N/ \./

ma

45 . '

ist, worin J

0 0O

§0 :
-C~0-C=0=(Cq~C4~Alkyl)

oder CON3 ist, oder worin die freie Sdure in Gegenwart eines Kupplungsmittels verwendet wird.

55
3. Verfahren nach Anspruch 1 zur Herstellung von (88)-N-Cyciohexyl-1-isopropyl-6-methylergolin-8-carbo-
xamid oder eines pharmazeutisch annehmbaren Siureadditionssalzes davon.

s NV O



11311 - H 114 1 25 | R~L dans | aquelle: R

est un alkyle en CO -C4; 30 _ R2 est un allyle ou un alkyle en CGt-C4 A
chatpe lin~aire; R3 est de |'hy 597 n alkyle en G -C4 a chatne
I'i ndaire; R4- est de I'hydrogeng#ﬁgun é?ﬂ§#e'en C, -C, un hydroxy ou un

alcoxy en C -C4 m=20, 1, 2 ou 3 a condition que si R et R2 representent
un r-atli €alvertatiteh \AneH&$telldRy iheshhamaiutiséRen! Pyt GWassond, BagSnén SSvéilidung O
ou .35 der Fannel I8 hadtl' eirdali det AspaichedE bip I3add8/Rdie PalmEzUBdht anfAehiB b 841 délen Ce
conpose: ‘it dtempuisemertdrenphadnazatieh doreimbapen Trédgetha Merdlinaafigerhittdlh odds Hilfssioffen
I'Sopropy|- dafutvermiscBt. Conpos6 selon |a revendication 1 ou 2. dans | equel R2
est @n nbt hyl e. 40 4. Conpose salon | a revendication 1, 2 ou 3, dans |equel
R3 _est Bpvendigpllanggbne. 5. (8, )-cycl ohexyl - N-i sopropyl -1

TBt hy| BRYSuseRYons Bavs JeREats FpRIEACtantS: pUYaNts ANBCRE, CHOPE. KB GFts Mo Mo kUrdeSf | que-
ment - accept abl e de celui-ci. 45 6. Conpos6 de la fornmule (1) selon |une
quel conbu&°HeRse Pe{rdmre M i ons 1 a 5 ou un sel acide d' addition

phar faceut i quement acceptabl e de celui-ci, a utiliser pour bloquer |es
recepteurs 5HT2 chez un manmifere présentant upsexces de s6rotonine. 50 7.
Conpos6 de la formule (1) tel quar di qye r | une quel conque des
revendications 1 A 5 ou un selyd' adq] t}i on/act har maceut i quenent
acceptabl e de celui-ci, h util¥ser . gment de | Phyperten- sion
de 'l a migraine, des vasospasmes,“g¢& la thr e, des dysfonctionnenents
sexuel s, des ischénies, de Ha depP®ssion, de I'anxi6t6( es troubles du
sommei | ou de la parte d' appetjf® ch¥. un mammifere. 55 &) Fornul at i on

phar maceut i que conprenantl n ¢ osgN-® | a forrmule {I) selon |'une
gual.eonque des revendi cgf] , ou un sel acide d' addition

phar macaut i qusnent acceptabl g de ui -ci en association avec un ou

pl usi ours supports dilu 4 epli gl ents pharnaceuti quenent acceptabl es

pour 34 s by
. T, o

25 R
dans laquelle :
R! est un alkyle en C;-Cs; )
30 A2 est un allyle ou un alkyle en C1<Cy 2 chaine linéaire;

R? est de I'nydrogéne ou un alkyle en Ci-Cs & chame lindaire;
R* est de I'hydrogéne , un alkyle en Cy-C, un hydroxy ou un alcoxy en Ci-C,;
m = 0, 1, 2 ou 3 & condition que si R' et R? représentent un radical méthyle et R® et R* sont de
o I'hydrogéne, m n'est pas égal & 0; ou
- 38 un sel d'addition acide pharmaceutiquement acceptable de ce composé.

2. Composé selon la revendication 1, dans lequel R} est un isopropyle.
'\’ 3 Composé selon la revendication 1 ou 2, dans lequel R? est un méthylg.
40 .
4. Composé selon ia revendication 1, 2 ou 3, dans lequel R3 est de I'hydrogéne.

5. (88)-cyclohexyl-N-isopropyl-1-méthyi-6-ergoline-carboxamide-8 ou sel d'addition acide pharmacsutique-
ment acceptable de celui-ci.

6. Composé de ia formule (I) selon 'une quelconque des revendications 1 4 5 ou un sel acide d'addition
pharmaceutiqguement acceptable .de celui-ci, a utiliser pour bloquer les récepteurs 5HT2 chez un
mammifére présentant un excés de sérotonine.

50 7. Composé de fa formule (I) tel que revendiqué par I'une quelconque des revendications 1 & § ou un sel
d'addition acide pharmacsutiquement acceptable de celui-ci, 3 utiliser pour le traitement de I'hyperten-
sion, de la migraine, des vasospasmes, de la thrombose, des dysfonctionnements sexuels, des
ischémies, de la dépression, de I'anxiéié, des troubles du sommeil ou de la perte d'appétit chez un
mampmifére.

55

8. Formulation pharmaceutigue comprenant un composé de la formule () selon I'une quelconque des
revendications 1 2 5, ou un sel acide d'addition pharmaceutiquement acceptable de celui-ci en
association avec un ou plusieurs supports diluants ou excipients pharmaceutiquement acceptables pour

“ | O O



K> EP 0 296 748 B1 celui-ci. 9.
Proc6d4 de preparation d' un conpose de la fornule (1) selon |'une

“quel conque des revendications 1 d ou un sel pharnaceuthuenent accept abl e
denebLﬂl-ci qui conprend | es etap€s 20286 748,BLs: a) Faire reagir un
acide .de la fornmule 10 ou une forne activee de celui ci, avec une am ne de
l.a formul e ﬁﬁpyFlR 30 et b) transfornmer facultativenent |e produit obtenu
on .un-sel pharnacouti quement acceptable. 35 10. Procdd6 selon |la

revendi @l | BHcsdé db BRRBarkiBAIHEh cdntbobddd R fdhdid aoﬂ@ude qaslkdr eetﬁg rdJQndﬁ:QlfBHQ?@ de

la formule tbl{l&h safprafadoukifdMBR Aaptailo deo Edlut-6i frond 1bs ou
dans lequel |a) Bide Géugk UM EdilelfB la fudniulel S€ en presence d .un agent de coupl age.
35 :.EP 0 296 748 BI Revendi catbons pour les Etats contractants suivants

ES, GR 1.. Proc~d6 de preparation d' un conpos de la formule (1) .5

4 |
e | o ,»

| ? . l/ \I//I\KE““
| L_J

ou une forme ac_tivée de celui-ci, avec une amine de la formule

a5

s/

MHR -c\ ( 2)

- ®
30

et
b) transformer facultativement le produit obtenu en un sel pharmaceutiquement acceptable.

35 10. Procédé selon fa revendication 9, dans lequel la forme activée de ['acide est un composé de la formule

50
oll J représente

s 3
1 [
55 -C-0~C~-0~(CgC, alkyle)

ou CON3 ou dans lequel I"acide libre est utilisé en présence d'un agent de couplage.

s ] R A
* C L M S *



H _ 10 _ ' H

I - - "/o o] 4/@12)~Igo 15

11.-\9. NisRI R~ Ldan fﬁR‘ est un alkyle en C-C4; R2 est
un aklyl e ou un alkyle en Cil- C4 a ainelin6aire; R3 est de |'hydrogbne.
un al kyle en CI-C4, un hydroxy ou un al coxy en G -4, 26 m= 0, ni,

2, ou &@emﬂbﬁdmrmﬁtﬂtcﬂhaﬁfanﬁ%ufvﬁﬂ&esﬁfﬁnent un radical nbthyle et R3
et.-'R4- sont de |' hydrogbne, mn'est pas 6gal h 0; ou un sel acide d' addition

phar rraceulaﬁpmatpréaﬂaepﬂabb@n@ﬁ @b formutd ¢) | edit procede conprenant |es

et apes suivantes: M. a) Fai re r~agir un acide de la formule H 365/
40 16" < S e R1 Zau~4|tou une forne activ6e de
celui-ci avec une amne de |a for

,R4-55 ou R, R2, R3, R4 et" mn; janl e, ci -dessus, et b)
transforrrer facultatlverrent |l e p'r }fﬂ enu('@ﬁ’nun sel phar maceut i quenent
accept able. * 11111 1|1 11361

Ve (1)
2 /Iio )l 2 '
NS

' . : lq
18 1

dans laquelle
R! est un alkyle en Ci-Cs;
R2 est un allyle ou un alkyle en C;-Cs & chaine linéaire;
R3 est de I'hydrogéne, un alkyle en Ci~Cs, un hydroxy ou un alcoxy en G1-Cq,
- 26 =0,1,2,0u3
a condutlon que si R' et R? représentent un radical méthyle et R® et R* sont de I'nydrogéne, m n est

pas égal & 0; ou
un sel acide d"addition pharmaceuhquement acceptable de celui-ci, ledit procédé comprenant les

étapes suivantes :

30 a) Faire réagir un acide de la formule
i / .)

/\/\}*

L
RJ_J

ou une forme activée de celui-ci avec une amine de la formule

_ _ .
50 ’ /
NHR‘-./ (z)m

N\

s C

55
ol R', R2, R3, R* et m sont définis comme ci-dessus, et
b) transformer facultativement le produit obtenu en un sel pharmaceutiquement acceptable.

® | A 0 A
* [ LN H *



K) EP O 296 748 Bl 2. Procdd6 sal on
| a revendi cation 1, dans |lequel la fonnme activee de |.'acide est un conposG
de La formle 5 ~~~~~~~~Hz fO

f t HA<~~~ -18 ou J represente o EP 00296/748 B1

11°. 11 -COCO (CC alkyle) ou CON3 ou dans lequel |'acide |ibre est
utilis6 en ence d' un agent de cou'o e. 25 3. Proc~dd sgl on la
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