Eé'o 219 257 Bl Description United States Patent-No. 3,580,916 discloses a
group of lysergic (i) and 9, 10-di hydrol ysergic acid (I1) esters forned with
various open chai'n and cyclic diaql gphipigngy ghe fol l owing structures: 4' 15
[err] (1) - (1'l) wherein R is Herr] alkyl, allyl or benzyl and
R2 is [err] nonohydroxyal kyl, [err] dihydroxyal kyl or C5. 25

[ er r ] nonolDeseriatigaycl oal kyl having from5-8 ring carbons. The conpounds were
found to be useful as serotonin antagoni sts. European Patent Publication O
122 044 di scUritsd Stateh PagnteNoB.580B disdnagse @ruise 26 lyEHFOIQ (I dad P 0-dihydwbirreloisr asid (Phe
present i sstentidroed wihogiiake spearajain pndlecycligidioSdipyingl the following sti@@refierr] H 45
whéreinsR is primary or secondary [err] alkyl. [err] al kenyl-[err]

cy¢l oal kyl or [err] cycloal kyl- substituted [err] primary or secondary

al kyl, the total nunber of cagdgad atons in R not to e %Fd 8; [err] is
albyl. Hor [err] straight-chpin alkyl; ie. methyl, e 1, n-propyl or
n-QutyI and [err] is [err] oxy[err] cycl oal kyl ; rr] cycloal kyl or

ket o- suBst it ut ed [err] cyckealh l; or [err] ketoal 9 R[err] 55

wherein [err] is H, nethyl [err] ] al kyl group
cofftai ning a ketone/ﬁo at aAQéH 9the¢;é\} &t t hrough a
prfmary or seconda car onsrnm phar maceut¢’cal m/lw ptabl e acid addition
sajts thereof. 3 £57 Bl Conpounids ofit Fornmula (11.1), wherein

[ef] s ot her than aPe‘ﬁ%ntral or perlﬁhg oni n 5HT2 receptor
ant agoni. st s. Cbnpound mhé e|n [err] is Hare pr| r|Iy useful as -

i nf ermedi at es. (}oﬂpal R represents inpgllide n?thyl ethyl ,~allyl
n-propyl, isopropyl, crotyl, methallyl, n-hexyl, sec- anyl sec-octyl,
n-héprydh, 2,4-dinethy|-penty|, 2- et hyl pentyl, cyclopropyl,

cykl opropyl net hyl , cycl op€hy _ (11)

¢

wherein R' is H, Cy-Cs alkyl, allyl or benzyl and R? is C»-Cs monohydroxyalkyl, C2-Cs dihydroxyalkyl or Cs-
25  Ci; monohydroxycycloalkyl having from 5-8 ring carbons. The compounds were found to be useful as
serotonin antagonists. European Patent Publication 0 122 044 dtscloses the use of such compounds as
 5HT receptor blockers.
4 The present invention provides ergolines of Formula (ill):

i 30

' _' . H//Ie.vl
35 . | _ 12 /16 _R'1

B S,

7 wherein R is primary or secondary Ci-Cg alkyl, C2-Cs alkenyl-CHz, C3-Cg cycloalky! or C3-Cs cycloalkyl-
substituted C:-Cs primary or secondary aikyl, the total number of carbon atoms in R not to exceed 8 R'is
allyl, H or Ci-Cs4 straight-chain alkyi; ie., methyl, ethyl, n-propyl or n-butyl, and R? is C:-C; alkoxy-Cs-C;
cycloalkyl; Cs-C7 cycloalkyl or keto-substituted Cs-Cz cycloalkyl; or C4-C7 ketoatkyl
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55 .
wherein R® is H, methyl, or ethyl and R'° is a C2-Cs alkyl group containing a ketone moiety) attached to the "'
acidic function through a pnmary or secondary carbon; and pharmaceutically-acceptable acid addition salts

thereof.



w

5 % met hyl , 2-cycl obutyl ethyl, cyclohexyl i sobutyl, sec.-butyl,
3- net hyl -2- butyl, I soanyl, 2-nethyl hex 3- neth Ihexyl ‘

~4- met hyl hexyl (i sohexyl), 2-hexy|, 3=he§?W‘"ﬁiﬁ§5Fyl 2- heptyl,=37heptyl,
" 4-heptyl, n-octyl, 2- octyl 3 octyl 4-octyl, |sooctyl 2- met hyl heptyl ,

3- et hyl 2- hept Y pa[llrgdst rmua I\lrerelFISlg |;=\a't|s| OtIuantlt? cgnltI lsor%n&p-zra'ﬁ%erotonm SHT,
represents | nCJec"é gr ta & é oun er m 8nr¥§r¥y Jsgf &N diates.
3- met hoxycycl ope ¥n‘? ‘ﬁ égl ot ’?all}? ,5?93§, el: e | methaliyl, n-hexyl,
3-et hOXyCyC| OQ@@LM I’seéo&t Othn p%bylmethyl cyclopen-
2- oxopropyl 5 % mejrhyrr% D bu%T &me yl i bu i Qéé—ﬁu%il @-Butl isoamyl, 2-methylhexyl, 3-
1- net hyl - 2- OX y)ﬁlexyl kn%ttﬂ})ﬁlaxygls%%@ ﬁb@pfyaz-ﬂwlﬂ-tﬁé tyl, 4d-heptyl, n-octyl, 2-octyl,
et hyl - 3- oxobutaydetyl, Q%@iyp REIEWH, 2-rst E&ﬂY@L@thﬁx_’%ptychﬁ|t®pﬁ@tlllﬂlstratwe of the groups which R2
3- ket ocycl ohep&;yésent@yﬁbaﬂwmbwnyc@rokeamowtséxg:@erahexyayﬂv, metdoxk&tiosanel, Glexpkycycloheptyl,
2- ket ocycl ohetaydropoloayicHapglis 3ae68Ertiopentfl 04-isbRomld@y@onbal, nRth@hayGciep®d 2-asopropyl,  _
ergol i ne dewi abétyds-oxopropfl] CEhj-a@xdpfoatis {-mpth@r2-dabtuiyl) R-etrgrd-oxgbLnat 1-0sthyoB-okdbatyl, 1-
bri dgehead hydthgienebutg, @peeikfll Ridtotyidubexynrpcicpenyli Jrefoadiodeptd.ycivhebtiie 3-ketocyclopen-
nat ural | y- i s tpceketocyanhesd), 2Betdaybigtébpwl, er got al kal oids). In United States ~
Pat ent 3. 580, 916Gompodkidsfaeqoetiry tn&wizhgye dyatie e mmad etlefgtihe dgiagives iniwhigh iy dtaes(t) or
i s naned as a 5R.10R configuration of the bridgehead hydrogens is specified (The same configuration as in the naturally-
6aR, 10aR- 4,8. Gacurring, 3 0xtihydroxerast eliajdst d Wit atessE’#tg} 3§80, Sﬁ@l 3 fifferent naming system is
|1l ystrativel y'sedo etoREC HIQ BFRRLIENANEAiaR G 635498 BT @.9d P ALARCBNYPeindgpld 34k qyinoline.
becones 6aR, | VellYBttW Hhe alternate naming system 9,10- dlhydrolyserglc acnd becomes 6aR,10aR-7-methyl-

4,6.a,7,8,09,16¢ 569459 Pé By dirisielg &stQf"“gj}%?ﬁ FrERoK e - ggeﬁf’ t“%a%ﬂ‘%gﬂ% name . for

acid. Anot her ﬂ'&ﬁ q (?.] I]B Fartaﬂx g%tt 1alcn 1e” is used herein with the
6- et hyl - 8[8r (f~ g,é] X@F '"( 6 L p°ﬁ'é?ﬁé‘g"”é? 1 P RIS ’ﬂ%t%l e P
W th the 20 nu Y;e acm @iﬂ PLed Vt b VE.d 8T GRITPOUNAS: L e ergolin
which Serr] gt U fm Ao bes gl R b e
nomencl at ure f] % s |t|on aES %8’ ?ﬁ‘/gﬁ’cﬂ yserglc
aci d t he Q 8 Ca\% th){ cb §t ﬁa? sﬁvmel@tl:%rboﬁsggb rén(’jﬁb r}chngQa ?Ifl)gﬂls'en@)ﬁ@@%@g%)
system deri VEBAeVa@§ Qéak.ﬁ ke éusﬁlkyﬁ@swlg%ua%r%&@gmaﬂﬁrro\aés do¥iGiRs B additional
5R, 3R, 10R(0r [:&)mirdetri€eaiby seﬁa@kanwe Shihblye fchB@XeY blis AGhdlracemtes, sach¥drieldBfain--
confi gurati onimtwasysiBaierd & SR lRESs. PioRev@R tnd te KGR EFABLIRaNGI (b r)yddoﬁycﬁcﬁﬁalkvl group)
[err] gener al lpyssefealsigige dif REmMbtkO¥Y Gy & l4QabK)cidhStaRdl, FiFrelihadddlturm out to be superim-
hydTr’oxy cy clsealpksablé 0ina Uiik) coaptindiabiGallly \8Rsta thintyl a8 &drm & TyiesaBdrink BreRSIHIARS as HOIcis form
exanpl e, 3- methhiy eycliohedranolr @xietibie aStwb Winehdde AR {\&S andg¥0) r acenat e -
contain- ing two enantionmers or stereoisoners. However, where the

al koxycycl oal kanol (or hydr ox?/cycl oal kyl gr oup) possesses a pl ane of
symmetry, as in a 4-al ko yC\QhexanoI mrror inmages: ton, ol kyo) be
superim 30@5posable, a t he c/ﬁpound act uallymﬁpsts I n only tﬁp formns.
These fornms are desi g@iat heo it sy for m and e X rang form rawn for
conveni-ence in two di nensi ons as (lyay and (l1Vb). / '35

O [err] trans 40 (1Vb) 45 Mhen a nonoester of a

1- su.b§t|tuted 9, 10-di hydrolysergic acid is forned vmzf% a cis or trans

4- al kox- ycycl oal kanol, the product will be a single geonetrical isonmer. In
general the two esters in tqlvsay nstance will also bgr@gyred, for the sake of
sinplicity, as cis and trans 4-al koxycycl ohexyl (or 4-hydroxycycl oal kyl)
esters. : :

45 When a monoester of a 1-substituted-9,10-dihydrolysergic acid is formed with a cis or trans 4-alkox-
ycycloalkanol, the product will be a single geometrical isomer. In general, the two esters in this instance will
also be named, for the sake of simplicity, as cis and trans 4-alkoxycyclohexyl (or 4-hydroxycycloalkyl)
esters.

This invention contemplates all such forms useful as penpheral serotonin antagomsts that is, the

50 - individual diastereoisomers and geometrical isomers as well as racemates.

Preferred compounds of the invention'include those having one or more of the following features:

(A) RZ is C,-C; alkoxy-Cs-C7 cycloalkyl;:

(B) R? is Cs-C7 cycloalkyi or keto-substituted Cs-C7 cycloalkyl;

(C) R?is C;3-C7 ketoalkyl;

55 (D) R' is methyli;
: (E) B2 is trans 4-methoxycyciohexyl;

(G) R is isopropyl: .

Pharmaceutically-acceptable acid addition saits of the compounds of Formula (llt) include salts derived

4



Thi’s i nventfon contenpl ates all such forns, useful as peripheral serotonin
antagonists: that is, the 50 individual diastereoisoners and geonetrical

i sonmers as well as racemates. Pref Ef,req 8?53%(18 of the invention include
t hose having one or nore of the fo & ﬂ% tures: (A) [err] is [err]

al koxy-[err] cycloalkyl; (B) [err] is [err] cycloal kyl or keto-substituted

[err] cyclf,gﬁ,l Kc)ﬁltoxuc( Q)rgLrﬁ‘J ratluds' §uc[: &sr ]\yéﬂ%ﬁg&l 5(){& 1mt§z.5 acid, C(h@pht{rﬁrJCJd 'sﬁfuf?@taaa I
(E) R2 is Hylidfiomié-2bB! HyenoiryciOBRHbioud i Bd e SOR RiYds:salts derived from non-toxic
Phar nmaceutdrgak bioauaeRt At Asiotn@Bidibdx @R 38l bfern9isubtiBied ARIE LSS Mandeddnaul a
(111) i nclawgicraddes, dedty Q6lust atiphateRn® adehStic2ifont3lackss, QfB. BOUA-phanHaCulicAE@adht-C
aci ds sschbeSsansinely maldeOdulifte. dgioLifatd] bisuifste, adiiith, LIPS MRte] Sroddhbtd, mershfdighe
aci d, hydrpaéspaag. GihgdrbgbnpHaymhate Odétsphasphale, ppfdpisRPate0 tiforias; intbmisadiodide filidrile ,acd S
wel | as sadté propdndtal @sbrfiate rrpien - fbrontieCisehiuy ey, Capeutd, Heptamoatd) p@giolatk,iopdiad, imalonad) O
and di car soocinkte C suneriaels sebpdaten yWmagith Stalshw! evndalalea hayre-1aisiicde, Bdxikarida-dioasen ten-

al kandi oi coaei chéprobarzoatat methaxybaigqatea | ahihhlatei derephtialate.o banzanesuianktso tniueneasaliodass.
ett. Sueh chhaberesresMioretl kwenesuliepte- prenylaghthte. shehyimoridoats, dheryl-outieets Gitrhtat lectate,
pyr osul f atéhydigkydutyfatgt gycolipig. filpte, tartspte, meftianesulfonate. rosapenesyifprgtophraitealene-1-sulfonate,
monohydr og’é?whabf’ﬁn%ﬁiﬁma@ a"éli“ﬁ%?r%é@%nphosphat e, metaphosphate, pyrophosphate,
chl ori de, br¥ifirglie campgpnga of thip ipwifiefdncludee- t ate. propi onate, capryl ate,

acry| at e. folfapy8-eyifie: W@?’@)cyﬂ%ﬂﬁfﬂéﬁf”é’caﬂl’fé‘ apfia terochieiBi ol at e, oxal at e,
mal onat's, subBPREY-Eahd %@r See) CVE'JI?&E’!St“@a‘b iesullagn| eat e, mandel at e;

but yne- 1, 4-d B‘S‘P‘Q‘chﬁ’ 1'n Ziy‘_ C:') ?ygm'yﬁ"é?l:te E’Bé‘fhéte chI or obenzoat e,
i BN A ro . b e A0

henyT aget atrl "et h oyy%ar °'l§ VikVid o yccm% trate, lactate,
PERR - hd °§ “’b ’ h | f

[ ERR] - hy roxy QJ\M%% luaﬁq Hoke )bu ﬁgrgonykgrolli] % ochigftphanesul T onat e,
propanesul fon@g‘gthw@@_gy g%ar kg @,@g inath ene-2-sul fonate and the

like salts. {hbLilleliapeydl so8liedgBing hifd?%ﬁﬂﬁdeon i nclude: 1
- met hyl - 6- et hybrogf-8laiy- agé/ %ﬁ@y@,@%@k@(ycar bonyl ergol i ne
hydr ochds or i deisdgeopyt-6-n-prépyl-88-(2-oxo)cyclohexyloxycarbonylergoline hydrobromide
- n propy! - 6- abiky-ct3-8f-lod)dcRkdpmionsbitealieas y | oxycar bonyl er gol i ne sulfate
gg} hoxy cy ci-epeyy-b-allyl-84va tehyl 3@ 10)clityidxghiaddyriietdoyreaingtt € phosphat e

t hoxy cy ci-edpeooyt6-rikpropd-B{1yetr§i-2-detd)-p@dbyiyticaiopgasaed g diserbeas e 1
-| sopr opy| - 63-oroputy pyret3FE10rdghy (Blysergateopoxy) cycl ohexyl oxycar bonyl ergol I ne
hydr obraam ded-dxopentyl 1-ethyl-9,10-dihydrolysergate
- al | yl - 6- et hiinetByl-drordpedivl-1 91 Qlibycedhyshrggre y| oxycar bonyl er gol i ne succi nate 20
1. 6- di et hy| - BilgrG-qthyl-88-Reseloloply'opygiaelicg tadrakpoang kherli| | ne succinat e
1- met hyl - 6- et prepgpion of compoyngs represied dy Fpigistayilibsbereaten 8 gacemiisher i the general
hydrochl ormegfgd pf dinigde Blater -Faeal 7.p80S)8 %ﬂﬁ@ﬁ?ﬂl % YR PIEIN e FBEIVIRIds LASKH s

alkylated on the indole nitrogen using standard procedures, €.g., base plus an alky! hafide. Liquid ammonia

_is a convenient solvent with sodamide as the base and primary or-secondary C;-Cg alkyl, C3-Cg cycloalkyl

. ~or C3-C¢ substituted C+-Cs primary or secondary alkyl iodide or a C2-Cs alkenyl chioride or bromide as the

N alkylating agent. (See also United States Patent 3,183,234, which contains general directions and a specmc
example of the above alkylation procedure).

40 An alternate indole~-N-alkylation procedure whereby an arylsulfonate is used in the presence of an alkali

metal hydroxide is more fully described in United States Patent 4,734,501. According to this procedure, for

example, an arylsulfonate of the structure R-O-SOz-phenyl-Y, wherein arylsulfonate of the structure R-O-

S0;z-phenyl-Y, wherein Y is H, 4-CH3 4-8r, or 4-NOQgz, can be reacted with 9,10-dihydrolysergic acid in an

h . aprotic solvent, conveniently DMSO, in the presence of sodium or potassnum hydroxide, to yneld the desired

45 1-N-alkylated product.

With the indole nitrogen substituent in place, the next step in the synthetic procedure is esterification.
This procedure requires relatively mild reaction conditions as noted in United States patent 3,580,916. The
-reaction is an otherwise standard acid-catalyzed esterification. The free acid prepared above and com-
pounds of formula R20H are the reactants and a convenient work-up of the esterification mixture involves

50 partitioning between water and a water-immiscible solvent; [(ethylene dichioride)/H2 O], for example.

A preferred procedure, utilizing a further aspect of this invention, is to use a novel synthetic step
whereby the free 9,10-dihydrolysergic acid is reacted with a sulfonate of the formula R2-0-S0,-Z, wherein Z
is C1-Cs alkyl, phenyl or substituted phenyl wherein said substituents can be lower alkyl {CHz, C2Hs), nitro,
halo(Br,Cl), alkoxy (CH;0) and the like. in the presence of excess potassium carbonate or similar base in an

55 aprotic solvent. The tosylate ester is preferred. The quantity of base must be sufficient to form a salt with
the lysergic acid carboxyl group plus sufficient excess to scavenge any sulfonic acid by-product. This
process is applicable to the preparation of alkoxycycloalkyl esters, cycloalkyl and ketocycloalkyl esters, and
in fact is generally applicable to the preparation of carbocyclic acid esters of Cs-C; cycloalkanols.

ar



nyl-6-ethy!-8[err]-cycl opentyl oxycarbonyl ergol i ne hydrochl oride 1
-n-propyl -6-allyl-8[err]-cycl oheptyl oxycarbonyl ergoline sulfate 25 1
-i sopropyl - 6-n-propyl - 8[ err] - (2-o0xo) ®&pdd ptye2sy|Bixycar bonyl er gol i ne

hydr obrom de 1-allyl-6-ethyl-8[err]-(4-oxo)cycloheptyloxyergoline tartrate
1 -n-propyl-6-allyl-8[err]- (1 -et hyl - 3- keto?butyloxycarbonylergol|ne

sulfate 1 -i %@iﬁd g§/|hlﬂ'@rt9|_ |forg qapqe!Par ign of such esters have given low vyields, and in" some
- net hyl - 2- keP¥3eps Bp5/ifiept ‘&?SUB o e ht - obEEQﬂrEE@.ﬁo%BUPW 39, 1968 (1974),
1- net hyl -9, 1@\:\@15 f&?'dP‘Q 633?& Pfe fer et &IM&&EM 4063 H)?Yg)gr kiotta et al, ibid, 2417
0- di hydr ol ys@? Ate 1-meth -4 oxopent aII Q- di hy lro %sergat (’Jf
“allyl - Géthl- T g Egega (ganﬂu % el G
prepar ati on éd?heggn' lsa d L eniiRlyiRied Py é°oy5\‘°7r8'° aﬁ'ﬁ "Btg an alcohot o
acconpl i she by t e gener al f ?'ged' St ates Patent 3,580, 916.

According to this procedure, d| hydrol ysergyc acid is first 35 alkylated on
the indol g nitrogen using standard procedres, e.g., base plus an.al kyl
hal ide. Liquid ammonia is a convenient sol ve oW th sodam de as the base

and primary or secondary [err] al kyl, [€r¢§~Rycdoal kyl or [err] substituted

[err] primary or secondary alkyl iodide or a [err] al kenyl chloride or
brom de as tiRredl #yik a$ téiBeSRW and (RBEE a @, P aldflighdRfl covaiirgS $B8drBEH nyiirdd Jroddtas
whi ch conisai ddtedgBeR alcorttbfiat WoRiSotamlesterifidatdl droductandned Garibniddsbnaldn Water and a
al kyl ati on praaeattbise)le sohant. An al ternate indol e-N-al kyl ati on procedure
wher eby an ar yNeul the sabaiatysSaidehé drdup of ihe epteesarteaxifzedito tad kadne, yi@diag the ketoalkyl
hydr oxi de | sestes & thisiInkentichegtera ®as methy! (rstetedl 9SDaithegolAatgrdcidll itABdyidb B noted that, if
Accordi ng t ah¢ Bkaegiol @@l iserot $iometicalng @esuling eatery/ingyubd Dmixtues: &f, ifttheedigtiy trethyHee
‘R- O\Ler r ] 20p hrordspkypiopangh @r mixtareaaf yHesidtivberardeoxprdropyhendst-mettit-8hiedriRyQutyt esters will result.
[ er r] - phenyl These egtees @ e Yerdatpted megha@ip@ly. of themixtiese can- ¥ axidizgd and dhe Kele epleraceraghted.
with 9, 10- di eyeres! Srse difprencse indPhermagicgigACEMity Botyeanasitvwo wish ipamerisrsier EVBO! b
t he pr esenceexB?°t9§d‘dP‘tlﬁigér('eﬁd’t“a%wd?h% egniydey) éhe "t"éu’gF‘é’chPeteﬁ‘@'°Wé'sﬁsrsE@ Yayever, it
1- N- al ky!l at et By derseant thefyys of ASYTRYEREIN ISR chvtaggrR 3 diol yeulsk be Rieipregcnce fitp gse
next st ep®i i"¥He8dn ﬁé‘f’%"’c‘a' Aol BE"B‘G'F‘SH%"W%? e éi‘t°f BPFta‘“Fh? §" b AR greaction
requires rel f‘ ioas g‘ﬁ T §mp! z?Et"\'" hf?i’B' ’G?C(" gé&thés"" 9 f ' e XnRp ggcondary
U

pat ent 3, 58(? le o éxz?n t 0“: or tf?e nrf:"s ep cl ntlgf; dnde% dur on él;ﬁ l% diimide,
esterificat 'c%mat dg sfaéeu% 59 b R it
[err] ar & t he I G H:pac% sIepFe ?‘l§ e{ hf 'n?e%‘bjbﬂlme -88-
mxture i nV %;%:h cnd r) b IISJ‘& M:zp orarhé’\ﬁ% ggnv&tmt"ﬁa roplacBment of
sol vent; [( QE ¥BRR rup ad ek %Br] to the Bhal @%i@rfﬁ@aﬁ.@n i il b FIPACTS I ol ot Myl or
utilizing a eftm)te&er ofaaSp-ﬁfé 109fh érms'érglcrh\aaruah 88 corlySnidrfly UiSed2 REEEher YD ity
step wher ebygréewithl &)1, 9n-dBpyli ?Sﬁ‘-l’:tﬂ&lcn—ﬁ&dyd of Shel IRB.CERUNIM bd) cairicilUbik BPake
of the fogsMpretelrs b Korible afd BacZ leﬁite 8ialed Pabrt Vil 166, 1H2E AYEren) theStutRS it diduBTs reacted
phenyl wher ajith cganogbndudisidid foU®mtad NeinoltRrivatweeThedy kgl grdug kén be rBindvie® by Bydrogenation
hal o( Br, Cl ) ,usiag kdnsydyse bid hyawadhibrizeadid. ke@erndtively, iagic ag@biges 0dn BX GERIS Ep@k PERbdura
carbonat e orpreides kasecdndse ainine @roup at & Dut s DtréeC8pcboeyit acid tecduss the alyarolgsd @so
i s Peef err echapdfilies thacBitiovey atikyl dstes @roopisiiext ee-suirificaiorenith the desiednRE0IS alkénoividnhbe
t he | ysergi ccasigd outdadipirsbbylalkylationpr gilietion siuN-6 beiigeantaild xierisls ot ikykiedidecin¢fe peasgnce of
sul f oni ¢ acibki¥stganyenintticin PMHimethyligmemidel. s appl i cabl e to the preparation of
al koxycycl oal kyl esters. cycloal kyl and ketocycl oal kyl esters, and in fact
is generally applicable to the preparation of carbocyclic acid esters of
[err] cyclsoal kanol s.
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5' EP 0 219 257 Bl Procedures hitherto available for the preparation of

such esters have given | ow yi el ds,_ and in sone instances, esterification

was not observed--see Shaw et al., J. Og. Chem, 43, 1017 (1978) 39, 1968
(1974), Sowinski et al, ibid, 44, ' 2369 (1979), Pfeffer et al Tetrahedron
Letters. 4063 (1972) or Liotta et ERIO2¥ R4 BD417 (1974). 5 An
alternative procedure for the preparatr on of compounds of Formula (111)
wherein [er i ed esterification of the
N-al ky(at edrn]c'is Ergécf%urfaslégpmrc%@\a@%t Wt %%Ct%ﬁ Slghegﬁ atle)éé formula [err] wherein '
[err] is a [err] hydroxyal Kyl group 110 [err] wherein [err] is as defined
above and [err]al kyl group contaiging a seggndary hydr oxy group). As is
noted gbove, a conveni ent workup a tion prauct invol ves
partitioning between watggorand a wat er-i nm sci bl e sol vent Next t he
secondary al cohol group ¥f the ester can be oxidized to ketone

yi el di ng the ketoal kyl ers of this invention Wneht er r/]ér s net hyl

(esters of 9, 10-di_Hydr | ys@rgic acid). It should if the
al kanedi ol [err]), i's”Jlot s ;rrgaLNaNt_,Qe result y be a mxture

ie., if the digl/ g Jeh E xpre of the
1-ethy|-2-hydrExypr pyl d 1- rrethyIQf2 hydroxy tyI sterg will result.

These esters c@n begsepajated neghgmgably, or t tu’fe can W&Idxidi zed
and~t he ket o esher4 \s\epar at ed However, since dif er endes har macol ogi ¢
activi®ty bet weenT i soneric esters wormN E Qgect ed to be
| arge (I ess thamg\an—old of magnrtude) the m xture coul eTrpI oyed as
such. However, it wll parent that use of a sym‘retrr@QQIR di ol such as
but awé- 2, 3-di ol woul d be’pref erred since its use 25 woulY avoid the

af oresai d i soner probl e However if the diol contgins Ainary al cohol,
reactidn condi ti ona C errpl oyedcpqmi ch favor reac"f,i n onfthe primary

al cohol group; for exanpl elsecondéTy__ar-cohol s typj caI g rea toppre slowy
than prinary al %'} st¥ndard aci d- cat al yz£&d> e r\f cation. Suitable
oxi di zi ng agen¥’s for th f| nal step include ace |c eDIVBO

di cycl ghexyl caﬁ&odr m deI c‘hromate salts, posrt agents such as

Ca(QCl)[err] OQ"\a\g/ he |ike. 30 | f the |r frnal product
not~a 9, 10-di hydi®ol ysa@rgic acid ester (ie; not a l-R-6{nethyl er Irne 8 -
car boxylic acid , bufXEgIa 6-ethyl, 6-n-pr - n- but§E 6- allyl or
the |like derivative, the replacenent of the 6-net hyI gro c(p%egngy take pl ace
prior %0 the final esterification. In this procedure, al kyl (et hyl
or ethyl) estexrtkgfia 1{R+Roik0-di hydrol ysergic acid can be’convenr ently
utilized. Repl®d@hent f ‘the 6-methyl group with etHn |  /n-propyl, allyl,
n-amyl, n-but YIYIT&xHExyI1S™28F the |ike, can then be ied Jut by the 35
procedure of Kornfeld and Bach, United States P/ nt 4 66, 482, whereby the
N-nmet h$#l group is react er%oW'th cyanogen brom d

der| vatr ve. The cyano grf)up can be renoved by Hydr ogﬂenatr

H
.. NN\
H///T/ \T SL s o 4 1 ax
/ \ /o\ acid R base
]’ ,. b ) . COOR?
NN | N
45 T ;,', (XIV) H/ T T
R~l———a . R // —R’
AN

" : ' E/ \4/ (III)
R

55
More specifically, in the above Reaction Scheme 1, 9,10-dihydrolysergic acid (X) is alkylated on the
indole nitrogen with an alkyl {C:-Cs alkyl) halide, a C>-Cs alkenyl-CHz halide, a C3-Cs cycloalkyl halide or a
Ca-Cs cycloalkyl-C:-Cs aikyl halide, using a strong base such as sodamide to create the reactive anion or

7



-
s:usi ng zinc dust and hydrochloric acid. Alternatively, basic hydrolysis can e
be used. Either procedure provides a secondary am ne group at 6, but also a
free 8[err]-carboxylic acid, because t Yy 2%si s al so saponifies the
8[err]-lower al kyl ester group. Next, re-esterification with the desired
[err] al kanol can be 40 carried out followed by al kylation or allylation
at N-6 using afleighbry bsikd1hPrd1001dAkte dldRYds d ©@byike inNhet fiesefideas @aBIuDS hyb@sids in DMSO.
conveni ent |y itheliviprdadétnma) B \heh @EtEmiBdH @) a Iod& aikanobB* OB (a C1 R aBaridllPefdyatly) Bl yidit tre 1-
procedure is gmaphi &ay. s irkdrasdisteais aitbni roactde adth iC0Br B¢ entierdlprizetivwey. to Reptece ithermethy!
Scheme 1 5 COQbubOardefornt ag(s-&and erivdtiv@%Xill). Removal of the cyano group und@Ok preferred basic
hydr oxi de~ -s~ conditions yields aQrubsitOted-9,10-dihydro-6-desmethyilysergic acid (XIV), befauggthe pasic qonditions
AH acid A / al4o saponifies the C-8 ester group. Jipcthe LR:=63desmethyldihydrolysergic acid {gpRsterified with a
\ / 0\ %-~H | 45( Xtovpound of formula R?OH or a tosyl ester thereof to yield the' Ne-desmethyl ester (X)/). The piperidine
I, 50 ring nitrogen (NS) is then realkylated with a Ci-C. alkyl or allyl halide ip the presence of base under
(H 55 More spesingird apidifions tp vigl dheaemoandied &S ipisntoe dne 1, . _ , -~
9. 10- di hydr & yse#tgiight seemoregugyant to raqliyiptecat Ny wdhe PREY!iorpHR FESHN FBHRIE PGS ,'}1|'"a{ $ 9.10-
al kyl (C, - Cs dmREIFoarrsates Toieteh arREn 1S RS e e B PR (C

; ' rdg ¢ i al i i
o Sdant do Lo, et e ectb s AR o Sinab5h G Pl AP RASE 1 B
k i ine

etoalkyl, is more specifically out below in Reaction Scheme 2:
15 :

25
30
35
40
45
. 50

55



,219 257 Bl preferably using an aryl sulfonate such as a p-tosylate in
the presence of potassium hydroxide in DMSO. The N product (XI) is then
esterified with a | ower al kanol [err] al kanol preferably) to yield the 1- R
ester (XI1). This internediate is tdrm2rezsrted wth CNBr by standard
procedures to replace the nmethyl group and form an 6-cyano derivative
(XI11).” Renoval of the cyano group under the preferred basic 5 conditions

yields a 1-substituted-9, 10-di hydro-6-desnet hyllysergic acid (X V), because ;nec
t he basic conditions al so saponim—%-?%t%t : r group. Next, the 51
1- R- 6- desnet hyl di hydrol yserogog acid is re-esterified w tdora conpound of 3 m
formula [err] or a tosyl eiter thereof to yield the N[eFr]-desmethyI ester e 0

(XV). THe pi peridine ing MANrogen (N[err]) is then re lated with a n 18
[err] alkyl or allyl h’gl de in the presence of bas€, under andard on
conditions to yield theflorrp s of ;B)hl S inventj o } [1). It mght wred
seem redundant to [ er Figwizrh a rryfJ gr\QU,ﬁ Si nce that group 5w
i's presgnt in thefo9, d| roI ysergic aC| d it art£ erial. However, ime,
this process woul en | e gnedto insert a rad Ied ] @I)err] Jrom

npt hyl group suita f met abol i ¢ studi es. ﬁe at| ve procedure for was
preparation of the orrpohmds (Rf Formula (111) ererel q [ B @t oal kyl, is #8g

more specifically &ttim®d bel ow i n Reaction S 20i95 30 35 40 45 rous
50\85 8,5 EP 0 219 257 BlcBewfction Schene 2 COOH sate
COOH 5 Y 1 COOR* ?) at
1 was 15 o/ \ COOR [err] Y )
/ .
- I H, ./ \
N /N—C\l 7 / I T
20 / \ s \ CNBr . < —CHz
. = AN\
H .
\/\/ | LI D
N\ (XVI)
1 (XV) N N\
25 R~-N———e T “
[}
| atkali e Ry—— COOR®
/ metal I 208 ! 1p-
hydroxide ¥ H=20H H / \ urs.
20 COOH 7y 4%
I . v i the
/ \ ] 7N\ \. by
H R°0ON r' L g hus
—_—— k hot
H acid .\ / . H £
35 / AN / AN /‘J N\ \q/ i :
ﬂ _l | (XVII) op.
; H R~N~-——se tive
" \ tha-
\T/ \F/ (XVI) i Oxid.
i
| 40 Rt d COOR®
COOR= !
Y H, RN
- v N . i /I ! »
, 35 ° ///I T—f?.l / \T/ \ /N
; [ 4
AANINE T e R\
I 3.' T‘H base ¢ .\ :
. . NN\ (III)
50 N\, N\ @I [[
;-_ RN ' The
R—N———e rion
. 25-
wherein R* is C,-C; alkyl, R' and R are as previously defined and RS is hydroxy C3-Ce alkyl in which the oric
55 hydroxyl group is a secondary hydroxyl group. wet
In Reaction Scheme 2, 9,10-dihydrolysergic acid (X) is alkylated on the indole nitrogen with an R-hal and
where "hal” is a halide such as I, Cl, or Br, using a strong base such as sodamide to create the reactive ous
anion. Alternatively, an ary! suifonate, R-O-SO;-phenyl-Y, can be reacted with the indole nitrogen in the pet.
9




. 20 25 alkali 7 10 Jp- 30

[err] by hus [err] [err] wherein [err]al kyl, [err] and R are as previously
defined and [err] is hydroxy [err] al kyl gg %g%}%he 55 hydroxyl group is
a_secondary hydroxyl group. In Reaction h& , 10- di hydr ol yser gic acid
(X) is alkylated on the indote nitrogen with an R-hal and where "hal” is a

hal ide such as lyesbhoe oPhn Bkali bt Rgid& inSInlBRGc QASA. ﬁqusl% aRyt SOHABrfoct () Q'ifgﬁtegermeq
the reactive OUgnadiddBr albdoP RAGH I(¥ ¥, MandMHrerslh tONRICINe N-1 alkylated ester (XIV). Tris |
R- O S02- pheny! - eompéund RenérSasdieatvithioNdr bl Rarldbd Ok Reddiek i@BELel b {1-5 thethhdroup 3nd form a, |
EP 021925781 pr asepse détvaill pahkrdnoval®k @le dyaol dletipl udded inedféiBrtddtoatio keddiibns yIdkR 2 1.5,
N-1 al kyl or al'lgdo-dnyerdealestiofty)lyseiict RENOEE! Bichdse &6 bibit Ro@itlo@\BSo SdpbiROthe C-8 ogye, |
[err] al kanol prgeduer abiltythe tieR-gteshainyibisydiyseickatloabe dR@Bicarboxyetbdihe) i Fd-Gsterified with 5
conpound i s t henlesiedaketdinl (RIOHEMByiel the N-Groaetly! prteaB I s sdcondagilyeros! i@ side chain
N-6 net hyl groups asvdofidemtan kdlomy@ne tdeieidvant drgating Bdpiky! Reterodl). Bife pibreidioy nyonitrogen
group under t he (N6eisdrangekiHyasd ovitt @rftliC i abimisor il halige andlbale urfsler standard conditions to yield the
9, 10- di hydr o- 8- desnendsydf Frgwlegilcwhersind?(iXV4-§; ketpasduse the basic conditions
al so saponifies t h@e@bgveggchqﬂurgp@a jeulaRlp wgeful whgse the esterifying alcohol ROH is symmetrical. Alternate
1- R- 6- desmet hyi dreepees 4 avagadle facthelp B‘?’ a“]?ﬂ I‘{t ‘@F‘Y']eﬂé@ﬂbb‘k'ﬁﬂéﬁ?QJ\Vf%@)d'HVéfO‘ysefglc acid
re-esterified wia¥h 'eéﬁt‘d’é’éﬁrh@fd°'%ﬂ“R%tH%‘:‘d‘? ¢ & Yrefitpcie viIa eepHse [ggaording to .
ester (XVI1). Trféferg@(‘f‘ﬂh(fa ﬂr & I"et? ﬁ'C?ﬁ?bcae.baéseeH%fOH“ the eﬁﬁweofl‘ﬁ'ra%& kﬁtﬁ PEppanol
ketone group Fo & %\?é" V"?‘l‘% V%(P"V X0 them be rqg é’?"i"&“ﬁ@g SOCt,)
ring nitrogen ( Iﬁ-% &l cﬁ'@ '%% ”I't h@& di{§ rolyse afF‘la'o‘I’émec“"g
and base under reﬂ‘ov V'?‘ﬁé Iy “8 ‘ffﬁ’d'%e ?Ste gB fj guid not be

n ke aa cause e al u mg su h <] ten ca lOﬂ an alternate
(lll) Whereln[ dure V|a mtt %%b

%*J DALt s% AL i roaction
wher e the eStzgrlvftw Qet@au& 10} éﬁf ) &‘dﬂ%?d :

non-acidic

T A Oe%{%
are avail abl e fQBnoﬁ &s: R, %B@Ef%rldg'ar Bbm )ﬂzl{l r% vati %Jﬁ suflas Cﬁrbodumlde and
all'yl-9.10-di hy(&"v&hé’ﬁﬂ&r&n%u&!z&é@ rb@e%@ dN\- 6 hono ogues ereby a

al cohol is used di kigmbhiy! @ b Ghcdhdd .mmaoume@ﬁ&exosb ROorbteiddl ks by ketal formation, can be
Alternatively, ampRydifactsbierifednd HabaurdiCriialon GaRmIe, USRSk bd @i et Backing an N-6
ester; ie., asketwtiuah akiud PrepangkvIdaikyGidh Haifidbiraonitdl yalidd)d @R intermediate
gl ycc! The pri redtyinifyhr 3ty WitlCagrotthi@ikelegréuppixaged by chloro (using [err]

,and the ketal chloride reacted with the sodiumsalt of the

.1-R- 9, 10-di hydrol ysergi c acid. The ketal prot e(tr&_{gg?sgr oup is renoved by

tr tment with acid. Obviously, the usual acidycalal yzed esterification

coul d not be msed with an ketal al kanol because % he ket al group woul d cone

off during such esterification and alterrﬂ;,te/ :

Tb‘<5.'0<

AN
35 I ]1 v
H
NN\
— R——N—————-ﬂ
w0 (XIX)
wherein R® is a C3-Cs protected keto alkyl
45
R®?
|
. ( -C=R11

50 .
wherein R? has its previous meaning and R" is C2-Cs alkyl containing a protected keto function; for
example

55
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‘-ﬁres available in the art should be used. Also, if it is desirable to

woi d-.an acid catalyzed reaction 20 with a ketoal kanol, a carboxy
activating group can be enployed to formthe ester under non-acidic

conditions ie., acid chloride or Igpogpfiegrigfn base. Al so carboxy activating

agents such as carbodiimde and azolide N ,N -carbonylim dazol e can be
enpl oyed. Alternatively, a keto al cohol in which the ketone group is
protected, as by ketal formation, can be enployed ig.¢e esterification

procedure in Reaction Scnene 2, to yield an ergolipe es | acking an N-6
25 substituent, anad:ggnggo@o Fogmg} a-ta\Vlidy . cl kylatio ellyl ation at
N-6 then yields a fur€her i hter nedi 4t e %ontal n?ng |N este, wi th a pr ot ect ed

keto grfoup, (XIX) [err] 30 40 wherein [err] protectedchgfo al kyl 45 R9 50

wherein [err] has its previous rreani ng and [err] alkyl cont ai ni ng a
prot ect ed keto funct | on: for exa EP 0 21 I% kL' Jr
f a ketoalkyl est

3 anedi o estar r N-6

1- substf t te C ue_s eErs th rek?)as h la ljt r Q&He%er% a% al éol to a

: The [ err ] 5 e ce d ?ry the secondary alcohol. The diol will
rsubst it § ? coﬁa A %érchyf 61 RBeol QPRGNS MorPRAGHEE s
t her eof) Brﬁn o St ket tlﬁf | REH @k %otmal/é) b bQmeit datdrOihcB fnet REMBEROBGRE Yn the

Tr eat rrent of'" tXle Ofyr§ it pr?t |eId .
ketfoal k SL@% - y_dLroIV% %$ rthta u t"f ﬁf SUb jé%zme B%ac% yhc ac

aI\C/OhO|15 t Qarﬁngkﬁ;oﬂaeall B rbrhovB@V th@t)xu!!agﬁsﬁrodegke lf%rgst%ﬁfylﬂé hyRIE B S et dhdarl NBwEAF, bon
carrying {hbgins @FROE i/ nad RN ymethid) €arbin®lc-8Md d, 02l0Shd RV Saedcnain GoYIEnay t8Rdoh | C

carbon i f adaRRdQé MR cabi @¥gbn. 1 1he 593O@mﬁﬁél\)&ergwuéfdeorté?@lu&sﬁﬁefafbﬁwm@Cmymxy|
IS pri mar Yaroch§gre fall Madnd kit seadhlilf arBiit i@ Ehe Wetodikyh Gloug eanebeaBorcs YIRE bérere aketot @il

‘sifed t hethas WaveRiuF stereGisiniea! RRIRS. 13 andl $S1Whers thardiol BGyainetodad las Wi dulandg@3dielreved

by t he :0xpial@tdt genmet@oeisss and fheit he @ittepd StyredigmiessdRBXSH and RSslerwrad By However,
however , estaifitalien femiavels tier plenecdf swininbtvhandethdreare tars ymed plagiereigor@rssasOvig) a @B,

C- 10 and $vimenagricaladiahdeisignagestyasnRitA-RIE W%@P@tﬂ%@maﬂﬁﬁstmwgaﬂbowyIketwe?‘gfén

The 9, 10- aitehgritiatidny(BBR-§iapd BBR-B)-or er gol i ne-8[ err] - car boxylic acid asgrrethrl c
ghihBe S

ori R Phecqvasrendingaf-4® lyetatugad| lysersion adith gesivativess Ins thisy '@6‘?’%0?@’?‘% SteRRf SiR@afdsE?’%nd

car bons ar e Fablly. Foeaskiied nethes prt will aperpaipte: thptibmaliome PIREesRRstGAPRY Pe G ERd Y
'SS.  Wher ecaigh@edinygrogenation e vielddhy comgeunpisof fherpagyent Jnventigy-o

According to one aspect of the invention there is provided a process of 'preparing a compound of

s\/ Formula (lll) which comprises:

! A) esterifying the 8-carboxylic acid function of a compound of Formula (V):

i 30

! COOH

35

i /

{ 2 /

! P} R’

e / NN /J (v)

1

o

ﬂ11
1

a4

L

wherein R and R', are as defined in above; or

40

a/;

45

50

11

e
n

ic
et
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* and RS ('same as SR). However, esterification renoves the plane of symetry
and there are two nore diastereoi Somers BFa@ 219 2% Bl non- symmetrical diol)
desi gnated as RRR—RR RRR—SR RRR-RS, and RRR-SS yielding only two keto
esters after oxi Lan %?F RRR-R). Finally, one skilled in the art
will appreciate t 8? ?ﬁ%a %‘6 ABYEY can al so be carried out on the 25
correspondi ng 9-10 unsat urated Iyserglc acid derivatives. In this regard, a
final step of standard Pd/C catal yzed hy%wnati on would yield the
conpounds of ,the present invention. Acco g to one aspect of the

i nvention there is provided a process of Qé;parlng a conpound of Fornul a

20 , pl ane of syrmetry exists and there are only three. stereoi soners, RR SS .

(111) which conprises: A) esterifyfipg ¢ ; carboxylic acid function of a
conmpound of Formula (V): 30 e I's 40 ,ERR] erein R'and Rl, are as defined
i n above; or EP 0 219 257 B1 o] a conpound of F la (VI):

| above; or NCARY i

(M) 15 wherein Rs is as defi ngd |nnabov£§¥] al kylating a corrpound of
Formula (I11): 20 25 [err] 30 erée ly of Rand [err] is hydrogen
and R2 is as defined above; or, #D) hydrogenating a conpound of
Formula (MI1): [err] 40 (MII)g Th followi ng exanples illustrate the
process and sonpounds of the present invention.

/ wherein RS is as defined in above : -
C) alkylating a compound of Formuia (IH):

20

./ %OOR
H
25
N R’
e \ / \ /L (I11)
I\ as ™.
- O
!
: R—-N———s
wherein one only of R and R is hydrogen and R? is as defined zbove; or,
35 D) hydrogenating a compound of Formula (Vili):
%OORz
A <0 / \

AL (VIII)

50
The following examples illustrate the process and compounds of the present invention.

Example 1
55 Preparation of Trans-4-methoxycyclohexy! 1-1sopropyi-9,10-dihydrolysergate.

A reaction mixture, prepared from 1 g of 1-isopropyl-9,10-dihydrolysergic acid, 1.77 g of potassium
- carbonate and 15 ml of DMF, was heated to about 70°C. 3.28 g of cis-4-methoxycyclohexyl tosylate were

12



Exanpi'e 1 65 Preparation o
1-1 sopropyl -9, 10-di hydrol ysergate. A reaction m xture, prepared from1l g of
1-isopropyl -9, 10-di hydrol ysergic acid, 1.77 g of potassium carbonate and 15
m of DMF, was heated to about 70 C. 3.28 g of cis-4-nethoxycycl ohexyl
tosylate were 12 EP 0 219 257 BRosddedr BAfter about 18 hours, at 70 C
HPLC (reverse phase, 3:1 acetonitrile/ O 1M aqueous anmoni um acet at e)

i ndicated that the reaction was about 87% conplete. The reaction m xture
was then 39&% Aier el Bdrweet 7808 MRLColreverse phase.ctfl agsioaiFiiedhiM saugousi ammonigphy |
acet at e. a?‘f_‘t"ie)('ﬁﬁ’i False IR ey REAPTa RS 7"3'869[7 t"'c°°éTE’|elf Thegregotion mixfieg was fen prstitigessi v ed

- illed n 1‘ ( f /aceti
pmr odﬁgt 5|. wleﬁ'ﬁ @ §§§) jalitiq ddgl—fffi dﬂf}g“’ﬂ) ay r?{}e é‘{?‘f_‘ g° %’?e%?cfé‘%g%&f (?\ff)h 50 ,
t he SO v % d{?Cons g::;i -tg ater an w. | d va orati heﬁ?vent g v: :es& Seo:v at lsso:‘rl\:; u‘;e 1osf g

A- e o) cy ohe %ﬁlh
trans- ’Iﬁ } Li;; i ‘e.c e SRL O S sl ba sl
was diss yég s phd] nﬁirh mcsz PRl ek e i o
aci 4. 250 g e B eermewdqh eiaom A, ik Shebils BLEAL €
began f,0 { TFF?PesﬂLéMéra?ss&@e% i8S R)&ﬁawét bi Al 48P olnef Sdied PR YIS,

then fil tneer& talihd Brobiiick Wed 8.6RkR %593% s w4 hl4egt gy sNBatoR Nindrbsfle rbRsay

i ndi cat edyQilachfiehdRnS gaG Bsi@Uwhch cBRIIRKIS.8M cid-And §4.498 Bar. et Frid RELEIEasAS

di ssol vedissévedn 21 midt aRyBrsel SMiRol@hd1B00ah R BiflerAAEbdNtryafls Btdi@baReteshned b g %);
ti \Té, t heng Ieyrdindki| 3.638 clRr2pd 1961 %\Wadhs Bst/0TBE Proddts Was .réftattd afisy 2WMinl &f anhdldrebs

Recr ysisalethaddh tahdd B500! bhétiter.r @38 ¢lwe 4infetixyeidiyibxyn CRbmbE /-4, - digae-gagale andeasi due
wWhi ch corvtes adethed whith cniina2ts 9id addHa% Bams egiert Bp & 172173 O: evleclie ioise tessal ved

[ 7 m 484 anhydrous ethanol and 300 m of ether added. Crystals thus
proddced wei ghed .48 g and contained 3.6%cis and 96. 4% trans ester. The

process was repeat ed ufifg, 71 a0l FOREHOYS T3 BWIaNRT) and 250 m of
et her.200. 38 g of 4-net oxycycl b&,. & éessgp q.pyl56 1105@ Hydr o-| ysergat e

mal eat e were obt ai.ned Wheh—conrtarret—2%cts—ant—98%trans ester; np =
172-173[err] C rml ecul ar ion(free base) at 424. 20
Anal ysi s: g:a C, 66.65; H 7.46; N, 5.18; Found: C, 66.50;

H 7.56; 22%%% 08 Example 2 25 g
|f|edzi5 aratio -

- 'sepr opylepératic’ﬁ °PC' 43%?375@?321’?"?%? %X%é?"ﬁéﬁseféfcl ohexanol (27.9 g) V\IE‘-:IS 12

irred
reacted wity,lel, z Ql boi (97 8) \9'45 gl %lﬂy ?EE& l-@-fﬁé?h}agolé Q)acgErbszxgg ithe
Lol uereo il bl s Lhien a0
heat edaoatAt scsh \Qéd °/ EWaéted erglca‘g c; r%ﬁd 5% 3 salt
showed 1%e@nwmyeaﬁtp g (yﬁ»,%roa Gkl estdr) %éreaa.mm@a{s%&wd &(-ﬁl-@él)zaaﬂ&i #8% g of
sal t desmriahy kol@BNasHAE witk YT ERROHRMEYIRRBY (oHES HOI The HIR 1 wa MsolBled tor €
was di sse@lapedtidnrvt frerdrdania Rélvdnh & wel tr@dtedOwidhddh éces® bitthdigiadiBsdaark whitdle il tiise
ammoDni umidayied @xé 8 stéifdell [fom] mékkbholethbre Thé WARaP MRAUGEsON@Sini olih@ nthaddy, the hot
35 solution treated with decolorizing charcoal and filtered. Addition of ether to the filtrate yielded 1.2 g of
U crystalfine cis-4-methoxycyclohexyl 1-isopropyl-9,10-dihydrolysergate maleate (390% pure). A second crop,
" weight 2.26 g, was shown by HPLC to be 86% pure. The combined fractions were purified by preparative
HPLC [C-18, 50:50 CH3CN/NH:OAc (1)]. The maleate salt was reformed. Hecrystalhzatlon from metha-

nol/ether gave 1.27 g of 99% pure cis isomer; malecular ion at 424. uvene-
40 . . The
. d the
Analysis: Calc.: C, 66.65; H. 7.46; N, 5.18; s used
Found: | C,66.38; | H,7.74; | N,537.
45 The preparation of starting materials is illustrated below.
Preparation 1
Cis-4-methoxycyclohexyl Tosylate.  of 1-
50 patent
A solution was prepared by dissolving 65.45 g of 4-methoxycyclohexanol in 81 ml of pyridine. The arature.
solution was cooled to about 10°C. 105.4 g of p-toluene suifonyl chloride were added in batchwise fashion JH was
over 15 minute period. The reaction mixture was stirred for 1 hour in the range 10-20°C. and 4 hours at 25- 9). The
30°C. at which time it was added to 500 ml of an ice/water mixture containing 100 mi of 12N hydrochloric ate was
58 acid. A precipitate which resulted was separated by filtration, and the filter cake washed with water. The wet
filter cake was slurried with 300 ml of anhydrous ethanol. The slurry was warmed on the steam bath and 1.8 g of
then cooled at about 0°C. The chilled slurry was filtered and the fiiter cake washed with cold anhydrous ich time

ethanol; yield = 106.9 g; 82.4% cis ester by HPLC (C-18; 60:40 methanol/H, 0). Recrystallizations from pet.
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., eévaporation of the organic solvent. It was treated with an excess of maleic
acid and'the naleate salt thus formed was crystallized from methanol /et her.
The crystals were dissolved in boiling m-'ﬁtw hot 35 solution
treated with decol orizing charcoal and f EEPAzs}Aggltlon of ether to the
filtrate yielded 1.2 g of crystalline cis-4-nmethoxycycl ohexyl
1-i sopropyl -9, 10z diley $F §Pdo€ cifBLEAR SecoRDYePitkifhtion Ao RAIYARLEERR! YREINY o, oc

2.26 g, was showps-byis biflefotydydiRe.§Ry 1R Miing R&5T00DI ned fractions were
purified by preparative HPLC [ C-18, 50:50 [err] (1)]. The nal eate salt was

. . | i O .
reformed. Recrystallization frg&r}ayséz CaIQOI 5T 5. 9PV, da: Ng”g 9% pure

cis isonmer; nowl ecular ion at 4 ehe- 40
. The Anal ysi s: Calc.: C, 66,65 IEP% F\C 5933\' £ 7 %P edund? C,
66.38; | H 7.74; N, 5.37. 45 The pr epar ration Of starti ng materials is

Il lustrated below. Preparation 1 C s-4-methoxycycl ohexyl Tosylate. so
Patent A sol uti ofreegidion? epared by di ssol ving 65.45 g of '
4- met hoxycycl d¢hexanol in 81 ml of pyridine. The  erature. solution was
cool ed to about REegAP? 9f Ciysmetheryypiokexangt uene sul fonyl chlori de vvere added |
I n batchw se fashion over 15 m nute er| d T e reaction m xtu |
stirred for 1 hoyr P'H’”’f‘?u@‘e 8 R4 (1£6§101?r3§ ga‘if % a"dgfs mirpfsther were
30 C. at which tFHE ¢ " t ““Hd‘" "n““? et goe r gon: Next. 13 9 of &
cQnt ai ni ng 108 rri"ﬁ( ur:ywas Ir?Jr° 8 Te' welp 8 s'é 'x” "e "f'é”lte period. The
Whi Ch resul t ed & 3 ?s ttle. The s ernae s rem Ve e so remaml ql ﬁ wasE three
e ss ”éyso 5 orn% L e *; e bl Skl L ol
vater. The wet fjlfeh, g el ¢ d3 » metfo &E ol). The
The slurry was V\@'reH;E Pyl L i e o g P
chi{led slurry, wgs, ern ﬂdéé"u@o cher lob@ied A WRRRGRHOMiSR oF Ho i W3s in the
ich time ethanol etné('lé% Hich 6 sSpathiedSPheA % &rhiSd BPdr Glas b/)!shwls@césgve‘rﬁwntfﬁfbo water 50 ml
net hanol / H20) . Regatet Alddug 8ddurNBcdtiorild RRE 50 mi ofEfingd) 124 388réaBLiu@hRRE dBRVAY the ether
81.62 g of 93. 6%wapsatSb8jicld A7 FEE RRA-MmdkYTEIeHekdrndR ah QBdifion@M @by BbRMS from the water
et hanol vyiel ded i##«04 [err] 98% cis 4-methoxycycl ohexyltosylate nelting at
85-7[err]. Anaysis: Calc.: C. 59.13; H 7.009; N, 11.28; Found: C,
59. 32 H, 7.28ample31l 1.49. Preparation 2 10 Preparation of :
Ci s- 4- met hoxycycl ohexanol . Fol | owi ng the procedure of J. O g Chem, 28 1923
(1963), 13.35 g ®repaatie §f RevMetP& oxrpropfi-1ésoh@pylAdpdingdrplyseesdteunder N2, 25 i
of k[’err] in ether were added by syringe to the solution. Next, 13 g of 4 15
met hoxycycl oh&xanofwe-iirgsoof A gram ok Riffe-metay-e- hygreryropyl-1igearopY Py p-gilly Friyeergate maleate was
over a 30 mi nut eP3PlpTIo GetwaanesOr iyl giPlenpesichioriisang| 50 sullsatisatedaqupqus sopiyen bicarbonate. The
supernat e was r eQfeaRisdaverriieove diyvi 4 Cr(ehiasptermieptinaagelis Reid 18 1ddp be one-spot material, was dried
and the solvent evaporated in vacuo. The crystalline residue (.38 g) was mixed with 1 ml DMSO
{(dimethylsulfoxide) and 7 mi “of acetic anhydride. The reaction mixture was stirred overnight at room
35 termperature. HPLC indicated absence of starting material. 10 mi of ethano! were added and the mixture
stirred for one additional hour. The oxidation mixture was partitioned between 75 mi of ethylene dichloride
and 75 ml of saturated aqueous sodium bicarbonate. The ethylene dichloride layer was separated and
. dried. The residue was purified using preparative HPLC over C-18 reverse phase silica: (acetoni-
o trile/water/triethylamine 65:35:0.02;) 100 ml/min; 200 mi fractions. Fractions 8-20, containing R-1-methyi-2-
40 oxopropy! 1-isopropyl-8,10-dihydrolysergate formed in the above oxidation, were combined, partially evap-
orated and extracted twice with 200 ml portions of ethylene dichloride, and dried. Evaporation of the solvent
from the combined extracts gave 0.38 g of ester. The ester was converted to the corresponding maleate
salt by dissolving 0.38 g of the free base in 10 mi of ethyl acetate. 0.13 g of maleic acid were added to the
solution. A crystalline salt started to precipitate. 100 mi of ether were added and the crystallization mixture
45 chilled (about 0°C) overnight. Crystals were separated by filtration, and the filter cake washed with ether
and dried. Recrystallization from ethyl acetate gave 150 mg of R- 1 -methyl-2-oxopropy! t-isopropyl-9,10-
d|hydrolysergate maleate. :

Analysis: | Calc.: C,65.04; | H,6.87; | N, 5862

S0 Found: | C.,64.83: | H,7.10; | N,5.43.

The above procedure was carried out on S,S-1-methyl-2-hydroxypropyl 1-isopropyi-9.10-dihydrolyser-

gate. .54 g of the maleate salt of this alcohol were converted to the free base and the free base oxidized

s5 with acetic anhydride-DMSO reagent to vield .36 g of S-1-methyl-2-oxopropy! 1-isopropyi-9.10-dihydrolyser-

gate which free base was converted to the maleate salt by the procedure of the above example; yield of
maleate salt = 170 mg; mass spectrum - molecular ion (of free base) at 382.
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«_! rre|,$ with 25 50 and 50 ml portions of ether. The solid precipitate was
filtered and the filter cake thoroughly washed with ether. (The filtrate,

and washi ngs cont ai ned trans-4- W%Pwﬁégygﬂexanol ). The dried precipitate
(19.17 g) was slurried in 100 m 00 m of 10% sulfuric acid were
slowy added 20 thereto (30 m nut es). The cis |sorrer obtained fromthe
deconposi ti ons of the [ferri—copptex—ypas—tn—tHhe—ether { which was
separated. The separ ated""la‘é@l wAIS washB904 Yl \ el é\n h 100 M water,

50 m saturated aqueous_sodi um BP€&r bdn&t8: 4nld 50 rr1N5152b ine. The ethereal
solution was dried and the ether evaporated to yield 1.7 g of e
Ci s- 4- met hoxyoy intiodweixea@bdduct/Abntatkd isB.il Brofithe 4 imsesd 60Md aitivedliséiddm t he wat er

| ayer. 25 ER&tipd enaBrifls epaut dt iptepardf the tomddbbdyl hd- DxedponORY Isetlforth in the above g
- | sopr opydxa®@pldsard isinfigsizddyes @tiget e 30 Two-t hirds of a gram of

R R-1- et hyl - 2- hydr oxypr opyl - 1-i sopropyl -9, 10-di hydr ol ysergate nal eate was
partiti onZepastiensben 50 nl of et hyl ene dichloride and 50 nl of saturated
adqueou® sodi um bi carbonate. The organic |ayer, shown by TLC

(chl or of oA VARG STy Heuprpry! h@?ﬂ?ﬂy'l%m@*hls‘m'ﬁ?fgﬁ@ one-spot material, was

dried and the sol vent evaporated in vacuo. The crystalline resi due (.38 9) o)
was m xe \Aﬁt"??df" 'X‘ﬁR/B’(’fp y i’r‘f%’f‘ﬁ %dr'?%?ﬂdé)“’&ﬁtﬂdfq'V%?'lg'Cc?P'dat%i‘a ef mlewstde. "

The reac&?%%z (l;‘ LA |s | g ?&f@&?‘@'@b'e 4 %:’ﬂ‘%@jﬁc
It g (r:naxte ge o & art g%\; ené:ofhe rga (j:fn n<té1l vﬁ?g oleth rg \6%? £ﬁd8‘ﬁ1 % ﬂi
8 \wabVsti a
) %ed%@ §§orag t.§§ and

tO al

par t 11 onjglh Bt g o ﬂil@ Sondlf

soeses o et byl Si%
i 8

phase S|I|ca (ace(tonlctrl I)W';ttertrloethy gmne 35002) 100 n1/mn

200 M fractions. Fractions—9-2 -eAg—R—t |r:t h;. 40 oxopropyl
1-i sopropyl - 9, 10- di hydf AF gat@-f of Fet $n | (& 3%hbwe’- 8% ldat i on, were
conbi ned, partially evap-_oratletPUefid Extr%8cd &t 860 £&- %P3h 200 M portions

‘of ethypl ene dichloride, and dried. Evaporation of the solvent fromthe ‘ied
conbi ned exTheaddeategal @as(brép8red)in@ it ikbBinol Udhg aSEGHE oldBdkcds® BMRAdicstid Bthér$40 2
cor r espomli wep avebe it e sadidd solptiadi ts srel poinhgf BciFent preafoitdiire Crysae dasemaleatd el 9
of (et hyl vasetrerceitatd. ¥ge goliedechiy BiratiomClinel fin@rekendabedtietiowdighe = 0b4igi MR, = As2- the

crystall |‘ﬁ?e5§éllt started to precipitate. 100 m of ether were added and t he®

crystalli zalelion ¥Rt ure 45 chilled (about [err]) overnight. Crystals were of
separated by filtration, and the filter cake washed with ether and dri ed. 9
Recrystal |l ization from ehlyds: dacedcat § gaueslPQy, 78s.0f nRs.sol-[met hyl - 2- oxopr opyl

1-i sopr opyl -9, 10- di hydr ol yserg&t,.&; nab@teg. 50733 N,5.76.°
Anal yS| S: Cal c. - C65707; H; N—562—Fourid: C 64. 83; H,

7.10; S carrled out on
S, S 1- rreltXﬁ ?d't?"ﬂ 1;§ Ofamér?‘i')a:tge ﬁoﬁ Fee reSf)vre(?gqf’méhelf&“aEﬁ hydrol yser- gate. .54 g of
t he mal e@pegarg%ht,,f of this alcohol were converted to the free base and the
ed-bas d 55 wth acetic anhydri de-DVBO reagent to yield .36 g ofiene-
S- 1- e hyplepdatas @PSDRYI- MéltﬁJI §ﬂpfr&Paal,py&-.&raé,wfbto%xr%f;gergageat e which free base The
was converted to the mal eate salt by the procedure of the above exarrpl e; d the
yield of med eatidn Saktire wad pRp&BA rHARSIHOSP B § 4spfopy-0Pd-GkydloRkerkif et Of o Ty §p- used
base) at taBBResulfodic acid, 0.5 g of 25,3S-O-isopropylidene L-butanediol [prepared by the method of Platner and
Rapaport J.A.C.S., 93 1756 (1971)), 0.16 g of water and 15 ml of acetonitrile. The reaction mixture was
45 heated to reflux temperature for about 48 hours. The reaction mixture was cooled and the solids which
precipitated were separated by filtration. The filter cake was discarded. The filtrate was evaporated to
dryness and the residue partitioned between 50 mi of (CH,Cl)2 and 50 ml of water. The pH of the aqueous
layer was adjusted to about 9.0 with 28% aqueous ammonium hydroxide. The two layers were thoroughly

mixed. The layers were separated. The organic layer was emulsified and was therefore washed with 50 ml | of 1-
s0 of brine. The organic layer was dried and the solvent evaporated therefrom. The residue (0.9 g) was purified Patent
by HPLC over a C-18 column-(eluate = CH3CN/H, O 65:35 plus a trace of EtsN). rature.
28,3S t-Methyl-2-hydroxypropyl 1-isopropyl-9,10-dihydrolysergate thus purified was converted to the H was
maleate salt as in the previous preparation. 1.3 g of base plus 0.43 g of maleic acid gave 1.2 g of salt; MP ). The
= 194-185.5* C (with decomposition); molecular ion of base = 384; tte was

55 [«)®® = -43.37°
.8 g of
ch time
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a—— * — . . . I. - i
, EP Q 219 257 Bl Anal ysi s: Calc.: C. 65.04; H 6.87; N, 5.62: Found:
C, b4.80! H 7.11; N, 5.32. e 5 HPLC i ndi cated t he product
contained 88.1% of the S isoner and 6. 796”0 21%85RBT soner. Starting
material s useful in preparing the conpound of this invention, as set forth
in the above exanples, are synthesized as follows Preparation 10 2R 3R
1- Met hyl - 2- hydr oxypropyl 1-i s¢opmapi -|9C40- di bysd7el ysergat  NASB&act i on
m xture, prepared from4 g of |{1-i sopr|iofpphd: 9 COB4d7hy dt. Gl1§semMgbé2.aci d, 4.05 ¢
of p-toluenesul - fonic acid nonohydrate and 40 g of 2R 3R-(-)-butandi ol
(commerci al l y;avai | abl e) was heated to about 60[err] C 15 for about 18
hours. At this teJme &l | solids had dissolved and TLC (CHC[err]/MeOH acetic
acid 9:3:0.5) showed absence of starting material. The reaction m xture was
cool ed and was tPhpia@Aded cy@ondf 1opRbyHOH-tihjRelys8RbET (1-1SbpRp e ndinyl-§Fecyclonexyloxycar-
sol ution was adjpusleafdidep about 8.0 w th 28% aqueous ammoni um hydr oxi de. The
al kal i ne m xtsere was stirred and then filtered. The filter .cake was rinsed
with water. The fiA teettios alk@ye, pepirad Fim R.2RoB3Rsdorappitdmptdingeraly shrgio yuid (rpi |Garbrecht, and
1-i sopropyl - 9, 1Qindiditgdl Staley Satery a1188.23¢) $terdl af nydidhexaadhaae 7.6 @at pitauenesdifbnic\agid.olae teated
3.96 g (80. 5% crugeutydteCdyr;24Meurs: The 3220 nikturermhecwledand tha catled3BidtureAnditigned Setween
Cal c. : C, 71{(@%Cl)2 ard, digte3Mueous Bnmani@® hydrexiga deH €10).7The5@ganic Ipjyer Fag Bgparatefl|and the
7.02. 25 The 'fralseratateddariet weshed pitheyrtar édd than ggednEvaneratenebthe polvent inavagyo yigided a residue
| ar excess of corarieing cysidhery! Eiserareys0ginyiylyseesteered in He eheve cepstiaadThe free base was
solution to thedis¥ivag immeae| fidehmolar euivient &t MalRic acidadbed. £thgr was eddpg, prdyi grystalline
sal t whi ch precjieptatsat "k PRaeas) MRich Bt 175 PPAITTLPY Bijdtornbra jepyEplizatoes gy metha-
dried: wei ght :n%ggxar ?IV?WE“-'X—IW ve iyg@tj%nle‘!g;ip@,py. O-dlhydrrléﬁg?;:e maleate melting at 203-5°C;
salig_g of AndPy&is:™ "STEaf1g metpancly yieldg= 7.1 92 Cropsp dlass spetiuen: iy at B fige baselc,
64. 68; H 7.33; N. 5.76. 35 An additional 1 03 g of npleate salt were
recovered fromthe filtrate. PrepwisatiGic:4 |40, 68Rt:epat ab0;0nNos4RS, 3S
-1- Met hyl - 2- hydr oxypropyl 1-i sppropyl {Fot@k di ByEdR6l | $e7.gat p NuSesl

25

Example 5

b Preparation of 1-Isopropyl-6-ethyi-88-cyclohexyloxycarbonylergoline
30 . .

Following the procedure of Example 10, 1.5 g of 1-isopropylergoline-88-carboxylic acid were esterified
with 15 g of cyclohexanol in the presence of 1.5 g of p-toluenesulfonic acid to yield 1-isopropyl-88-
{cyclohexyloxycarbonyl)ergoline. The product, 1.91 g of an oil, was converted to the maleate salt in a 6:1
ether/ethyl acetate solvent mixture. The salt was isolated. by evaporation and then recrystallized from
35 ether/methanol; yield = .93 g of cyclohexyl 1-isopropyl-88-(cyclohexyloxycarbonyl)ergoline maleate

{96.77% pure by HPLC); molecular ion at 380; [«Bs = -40.64°.

Analysis: | Calc. C,67.72; | H,7.31; | N, 564;

\— v Found: | C,67.95; | H,7.54; | N,5.36.

Two grams of 1-isopropyl-88-cyciohexyloxycarbonylergoline maleate were converted to the free base
by partitioning between 100 mi of (CH2Cl)2. and 100 ml. of saturated aqueous sodium bicarbonate. The free
base passed into the organic layer. The organic layer was separated and the solvent evaporated therefrom.

45 The resulting residue was dissolved in 15 ml of DMF, and .67 g of potassium carbonate and .75 g of ethyl
iodide added to the solution. This reaction mixture was stirred at ambient temperature for about 3 days at
which time HPLC .indicated that starting material was no longer present. The reaction mixture was
partitioned between 50 mi ethyl acetate and 50 ml of water. The organic layer was separated and the
separated layer twice extracted with 50 ml portions of water. The organic layer was dried and the solvent

so removed by evaporation. The resulting residue (weight = 1.67 g) comprising cyclohexyl 1-isopropyi-6-ethyl-
88-cyclohexyloxycarbonylergolineformed in the above reaction, was converted to the corresponding hy-
drochloride salt in ethyl acetate solution with gaseous HCI. Two crops of the crystalline salt were recovered
by filtration; yield = 1.42 g; purity by HPLC >99.2%. The crystalline fraction was slurried in a THF/ether
solvent mixture and the slurry filtered. 1-Isopropyl-6-ethyl-88-cyclohexyloxycarbonylergoline hydrochloride
s5 thus prepared melted above 220°C; yield = 1.33 g; molecular ion at 408.
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i . ez fn Xxtuare aS prepar ead rom1.00 g O

E@ sopropyl -9, 10-di hydrol ysergic acid, 1.0 g of p- toluenesulfonic acid,

% g of 2S,3S-0-isopropylidene L-butanediol [Borepar ed by the nethod of

{ Rt ner and Rapaport J.A C.S., 93 1796 Q3¥3581 0. 16 g of water and 15 m

g acetonitrile. The reaction m xture was 45 heated to reflux tenperature

8 about 48 hours. The_reaction mxture was coeled—and—the—selg¢s which

fRCi pi t at ed wer e sepal atneigsidaplodkidiediat iCein: THa 7817 tjeH. &¥kgq WPLId| scar ded.
filtrate was evaporated to dryness Feund: ff He 79-8%i [dUe3-$arlt M&G%Bned bet ween
gl of [err] and 50 nl of water. The pH of the aqueous | ayer was adj usted
about 950 Wi &R, 2040, AGUHGALS @wéﬁm-myﬂiﬁmmaoﬁhﬁox&m&w@m Pbded by the
Broughl y ma¥5dreadiRf sbR¥RE M@ € separated. The organic |ayer was
[ si fied and MasHdohea-©hBsyEsa e Ry dbbitd hfdrochiBrideotielar ne14 §heororagagistarting
Fer was dr irRerianehpt 426 - S.0duvi b8 v anmcabrech & hzx ef rom The residue (0.9 Q)

T e ST e

SR,

purified by HPLC over a G 18 colum-(eluate = CH3CN H20.65: 35 plus a
flce of [evr] — odr | 1GAEYT § 20 om [LHMesd 1%y ir oxypr opyl
L4 sopropyl -9, 10-di hydro’?"?'%%sr(alg?ked"?%’us ;’gﬁgj fli€douas| gogwer|t g 0|t he

i cat.e salt as in the lprevous—prepatater—it—=—gof—base—ptus—0. 43 g of

@®cic acid gave 1.2 g of salt; MP = 194-195.5 C évm"th deconposi ti on_?; .
::r ecul ar .ion O}ﬁ|sm|-6:n-%¢,sﬁ-95lohexyIo>1y@qrt?o]12grgglmgﬁglrsc}nlonde: yield = .1.45 g (purity >99.1%); .
$2 o of chstimpe220° GEprgpegdardenb 13881 Anal ysi s: Cal c.: C. 64.78; H.
N5 N, 5.60; Found: C.__64. 67; H 7. 16: N _5 42 Exanple 4
E@par ati on of Cycl ohe)ydnai}sid @o@raagyl 1 T220- dihydool |y Bed.Tat{eN. 5.92;
@@ ! sopropyl -6-nmethyl-§[err]-cycl ohex /IFoow!cehrG. 7peny( Hrgesk i|n¥)5680{ A reaction
qtur e, prepared fromI2:5 g of L-Tsopropyl -9, 10-di hydrolysergic acid
Qom GarBfecht, and Lin, United States Patent 3,183,234), 50 nl of
&l ohexanol ,Exgﬂqe d-6 g of p-toluenesulfonic acid, was heated at about 90 C
24 hours: eaction m xture was cooled and the cool ed m xture _
Gl titioned BRIWSRR of £bkdcydRekyPi-kiphdy@AYRRySoRaRRRI Uum hydr oxi de (pH=10).
K% organig | ayer was separated and the 15 separated |ayer washed with
jiger and then ghidwied ind¥eRAGRLI BAMPE 10,18 290df 1 &Bbrobyra Y@ Git@iryysergid edd avereasiedied
BRDri St Ng Cwath aleyYdi dloxb&eprierddyll inIhel Qredinby dF @l i er giath@arhios red] 3i88 ¢ hiemethyv2e
rgct i on. Thenbmeeidbiaaeneas ifli1s solov el d.Ln The tehaino miaune was refiixad fae @uiovr | apen stirsf
plici c aci d adseght abobre tenwastuad dedr addCieCor yat adidednthe rpedagia fagerseh sepgeatpd and the
ofllai ned, swhisaitens advipovees gepasmattedieby i browatdl opemoTisics réeexesysiobexyli 1-isrprenyse.10-
f M a net hadinpablyetdaerires bhsedemmedrindeabevegaaction: Jed iechags was converted to the maleate salt
M sopropyl - @ ¥OEdimpipdr oRseostelizatian aitlecsatt Eomsbqionaigthat anggensmethanpyiethpragavg 05 g of
-BR. 7' (1% metybiaitsl faterigl sal 039 of free kysq of 98B puty WRIE SISO E5RYETeP RYIeHIPEORT ‘8B4
(§llee base). Ande{pbitarting magggipldor the abovg reagiignre prepqrpd agfeigws: N 5.49; Found:
CRq67.96; * H 7.71; N. 5.29.

P}eparation 5

S h O —~

Preparation of 4-Hydroxycyclohexanone.

40 Four grams of 4-methoxycyclohex-3-en-1-ol were dissolved in 50 ml of CHCl;. About .01 g of p-toluene-
f;;;,f;? sulfonic acid were added and the reaction mixture stirred at room temperatgre for about 1 hour. The
, reaction mixture was the washed with 50 ml of water. The CHCls layer was separated and dried and the

volatile constituents removed therefrom in vacuo. The product of the reaction, 4-oxocyclohexanol, was used
without further purification.

45
Preparation 6

Preparation of 1-Isopropylergoline-88-carboxylic acid

50 " A reaction mixture was prepared by adding 11.6 ml of 18M sulfuric acid to a mixture of 50 g of 1-
isopropyl-9,10-dihydrolysergic acid (prepared according to the procedure of column 3, United States Patent
3,103,234) and 500 mi of methanol. The esterification mixture was stirring overnight at room temperature.
TLC (18:6:1 CHClasMeOH/acetic acid) indicated the esterification was complete. About 1/3 of the MeOH was
removed by evaporation. 600 mi of saturated aqueous sodium bicarbonate were added (pH = 8-9). The

55 alkaline mixture was filtered and the filter cake dried; yield of methyl 1 -isopropyl-9,10-dihydrolysergate was
40.1 g (98% pure by LC.).

A reaction mixture was prepared from 39.9 g of methyl 1-isopropyl-9,10-dihydrolysergate, 14.8 g of
CNBr and 400 ml of CH»Clz. The reaction mixture was stirred -at room temperature overnight, by which time
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1-1 sopropyl -6-ethyl-8[err]- cyclohexyloxycarbonylergoline 30 Foll owi ng the
procedure of Exanple 10, 1.5 g of 1- ISOE 5% ergoline-8[err]-carboxylic
acid were esterified with 15 g of cy&f df'in the presence of 1.5 g of
p-tol uenesul foni c acid to yield 1-isopropyl-8[err]-

.(CyC| Ohexyl 9 %r[nQ O”Mé J]Sbove | treg % seFl jl s?z;lm erigl. Eva &mt:o%? the volatile
converted tg] ﬁ@l %{ % Zrﬁ ¥ nge@nar e Jf% LnodfbohdlBs-
The salt Waéar t@tf éé@wﬁé%a% 40 "Bhe%gd m’aé‘ ais$otvbd B 4@6 ) Eﬁgﬂ hem and the

et her / met haﬂ&% solui’.{dnef It ed ‘Cr st fogneq in %écfllt% )&Xl h was then chilled overnight. The crystals were

1-i sopropy! niglardnd teomed @ xaehwmmnémnwemngwprgaﬁ srseire@rbamé 5@ Z%p(aréw&@s ¥
HPLC) ; 1ol ecat Mbterhidd Yiedt = 389 L.ONNIA cofidlky fb Siructurdal C.

7.31 N, 5.64;a fesuibd] mixturéCrasOofefRRd by cbnbiding 45g of nN,thy51 Bﬁ)rop‘}% a-\)éﬁoe‘éﬂom#bﬁrbox-

1-i sopr opy| yi&k eg.99] NaOyiHeMieiil 20X e SXTirRiRYd Q@0 The@adiB MR Wi hatstOiR WRIrhge 1800

t he free base doyr gpadtBinbiraTeN6) & ebiaeedie Add8d.The EH of(tksH24UIthe sautign W adidsted @f about

sat ur at edo agwab gacisicadbienacki @@ KON Gtystals Bhganfts eem bas ehepaBs@dwasndhdled loeroghyambc
| ayer. The oyganwee kepperedhpitrgiopardheiitearetie visbeds@ithweitst; yisldpitar dtyéd) = 19.6 g of 1-

t her efrom #épropTlegolinegaicerboxglicragidi (BIi3% wars bl HBED! ved in 15 mM of DWF, and .67 ..
g of potassi urfhiganvbuinaieo arddes tgvel methodst whpleby SUTdreceptdrbeate blocked eSuchImettiodmare
Thi s react i erienitlixt ysele! inaleadng diseage stateqnii whiph rempsessaciusiculing semienin & @ ageior
ats=nhi ch 't i FREVIPINE Jepigi dBEse dSiteRtet Statesa inciudry RSBl angigya MEVPwn gerressiors Batia.
The react i off"§0et WPEORRSYAPY P GFREERSHle i eaTPamdfPecarding |to Sereyig(i) éh‘?l‘.’i refefively
of wat er . 'éh‘cﬁ”g B [OF OelyeeP RIS s s B Ar RTINS GRPICAY eeriaSeP 'P'&'gb?e'ﬁtcwed% their
extracted V\ii'cf'?f‘ 5 "’HF"“ﬁBF‘tVrhtfﬁsa BFPRaE & this Fyention i§ amAivE ggadienhase (BFT aTshEFF e

n
sol Wnt 50 %r e oen\s/ta of gitulor(r)uq nJ he I‘ r?gu!otf-lo (ﬁl? 'hgvléea*\(extrengely ‘ugh gfﬁn@y fog)

conpri si Ag .,Crl f
8[err]-cycl g’% % %éf f\, rbg d:{fﬁﬁi :ﬁ 'a m ure o a flmty for SHT,Ezlreceptors expressed

pr t
-converted to \rglgt];nr %JQ k d ﬂ%ﬁﬁ}‘ Ef/ vewé%ﬁ& ﬁ\%r%uc aortas
sol ution wi a.gea@é.m ct.vet R n L en& bYSk! L doe ek G
by filtrali Qb el tsaul (Qsh@;%'s o¥ald¥ stlinteSs-stEP ngpdRterrh %e&d’l ins&ed in each
fracti on Wagnsliddnbintidsétied vEidsls GG bushed Urﬁ@%he Rectlob! e ABLHIEI AR aBAMEL With thread to
filtered 1-3 s@phapXlasdraatiy reliRF id e YedsaReX Ying pieaduROshvdiced Was Bt described by
hyidrochl or i d@k&bcaltifilsd MeaRar mebdnrkict 1800ve78 28 Jsewit] cirdbiabiooth Ausk® Gepars-
mol ecul ar iwAspt 408. 16 EP 0 219 257 Bl Analysis (block dried); Calc.:
C, 70.173  Hih8 nd8ified Kidps' GhiciBbondteO bitifdi had @e HHbwihg: makelyd: (EbnbdhtrationdNin Grilkinblesp
O her 6- al kspbiualeshioudd. i1V&% pofassyre brodiig\4.6; caicium chioride dihydrate, 1.8; potassium dihydrogen-
1-i sopr opy| préfrdete] +Z yrepmhien libley C&rdedrss. ¢0.gcbdivme biparaate.624.8hgndtwater alsote 6000 g.
reacti on seﬂpgﬁg@ batits|] weie maintained at 37° C. and were aerated with 95% oxygen-5% CO.. An initial
1- | sopr opy| or8mpm ey For] @r v pacc § @l wisedeplied kg dregiagulan ereinadd gertd easpeRtivelyy jlsomglrie:
1.14 g (¥ opntectong m@tearpeqrqeg as changes in grams of force on a Beckman Dynograph with Statham UC-3
transducers and microscale accessory attachment. Tissues were allowed 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 obtained. The vessels were then incubated with appropriate concentrations of antagonist for one hour.
Responses to serotonin or to norepinephrine were then repeated in the presence of the antagonist.
40 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(e: ) or guinea pig ileum (a2). '
Apparent antagonist dissociation constants were determined for each concentration of antagonist
according to the following equation: ) \

45

Ky, = _[B]
{dose ratio-1l]

50 :
wherein [B] is the concentration of the antagonist and the dose ratio is the EDse of the agonist in the
presence of the antagonist divided by the control EDse. These results are then expressed as the negative
logarithm of Kg. The -log Kg values obtained for compounds of this invention are given below in Table 1.
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‘material),; np>220 [err]C.; purity >98. 6% nol ecul ar ion at 422; 10
Analysis (block dried); Calc. C. 70.64: H 8. 56; N. 6.10; Found:
C, 70.41; H 8.5 1: N, 6. 36. 9 957 B

1-| sopropyl -6-n-butyl-8[err]- cycld%exyfoxycarbonyl ergol i ne hydrochl ori de:
yield = 1.45 g (purity >99.1%; 15 np >220 [err]C.; nolecular ion at 436;
Anal ysis (bl ock dried): Cal c.: C_71.09; H 8.74; N, 5.92; Found:

C. 70. 85; H 8.62: N 5.66. 20 Exaﬁﬁ#%jblPreparation of 4- Oxocycl ohexyl
1-i sopropyl -9, 10-di hydrol ysergate 25 Fol |l owi ng the procedure of Exanple 10,

3.12 g of 1-i 10- dih droI ser ac esterified with 1.2 g
of 4-oxocycl Cﬁip %§§¥L §1Fﬁ8°bﬁ g%fhcé”’& %ﬁ&ﬁi é&r%iﬁﬁcﬁﬁ‘?@’%nd 3.83 g of
met hyl 2- chldetgymidedi im theoritdgugnla@ weisf. CH2Cl 2. The reaction

m xture was refluxed for 3 hours and stirred overni ght at room tenperature.
Water and [err] were added. The organic L@ was separated and the 30

sol vent evaporated therefrom to | eave brown oil conprising

4- oxoc¥cl ohexyl 1-isopropyl-9, 10- di hyd ysergate free base fornmed in the
above reaction. The free base was ¢p rtegp to the maleate salt as in
Exanpl e 11. Recrystallization of th Y/ aIt flr o acet one/ et her and then

-met hanol / ether gave 05 g of crys I erial salt; .03 g of free base
of 95. 5@6pur|ty were al so reco re cular ion at 408. Usef ul starting
mhterial for the above reactio S ar pre ted as follows. 35 Preparation 5
Preparation of 4-Hydroxycycl ohexa ‘Q\(4 Four grans of -

4- met hoxycycl ohex-3-en-1-ol were fiss@lved in 50 mM of [err] About .01 g of

p-tol uene- sulfonic acid were g(ded afgd the reaction mixture stirred at

ro tgnperature for about 1 hour. The reaction m xture was the washed with
50 M of water. The CHCl1l3 | ayer was separated and dried and the volatile
constituents renoved therefromin vacuo. The product of the reaction,

4- oxocycl ohexanol , was used wi thout further purification. Preparation 6

Preparation of 1 -|soprsupd@idgiol i ne-8[err]-carboxylic aci§H§?_ A

reactisn m xture W%i prepared by_adding 11.% m of dtoa
fR™1-

-mxture of 50 g o isopropylag 10- di hydrgdyser gi C-pegdx( pxepap ed
according to the procedure of colum 3. United States—EaLEEL_3r1Q3,234) and
500 M of nethanol. The esterification nixture was stirring overnight at
roomtenperature.~JLC (18: e acet crd) d the
esteri¥ication Wé:gicorrplete]i;é[lggrn éytf TH % ?% %ﬁ}3)
evaporation. 600 ml of satur eous sodiuntbicarbonate wer e added (pH
= 8-9). The 55 &Haealine rivansré-nethdxy t srakeabel t he8 {96 t£ro dekasdri ed:
yield of methyl 1-isopropyl -¥ciobek¥l drol ysergate was 40.1 g (98% pure by

LC.). CH,4 R-CH(CH; )COCH; maleate 9.45 + .05
CH3 S~-CH({CH; )COCH;4 maleate 9.57 £ .10
U CHj4 cyclohexyl ‘maleate 8.67 * S.E.

40

Table 1 (Continued)

45
Compound SBET,
gl R? salt -Log K % S.E.
50
CH, 4-oxocyclohexyl maleate 10.01 + 0.08
C.Hg cyclohexyl RCl 7.81 £ 0.17
n-C3H, cyclohexyl HC1 7.07 £ 0.05

55
n-C4Hg cyclohexyl HC1 7.4 * 0.19

19




1¢i sopropyl -9, 10-di hydrol ysergate, 14.8 g of CNBr and 400 nml of [err]. The
reaction mxture was stirred at roomtenperature overnight, by which tine

17 EP 0 219 257 Bl TLC (sane sol #B218287 &h as above) indicated absence
of starting materl al . Evaporat| on of the volatile constituents gave a soli d

residue (wt 5 aQ)ny nsrka”%em?eatyea u%Lro E%HF OR¥deiofs: ?Nu%”é’%r L9 oﬁLLﬁ
car boxyl at %och? «% f &Jé ij T ldc

ot of refl Ui f@ag g }169 gl U S s e
filtrate. r%ﬁ out pncﬁ It uti@ %cgésg harr;l-elegutxgglly-ﬁ&ﬂ ol 5 dtdg at:&';% to

and the i k&rﬁ]maquﬁoo% Wih acit/Rl didhinislerd a3y 8PYdrenkirdhy AP RLAALI WAR an
thus pr epaé@dssva&.rmrﬁEgaétomhewhacalmamwaeds@eswaaé to30igtk SMVRCOUME INNBRELr td Rleviate
Struct ure. syngtR@c bitrBOtalié Xé ek sINRS seidteilleosls BychCThigm ioRgd Pegsé A thiyrhine. For
1- i sopr opy baréntéi 3t advarisgaionN& wafel Bl 841D Xthe Whgti€ disSondd iNalidopeik | sak Soiaed 2390
m of et hyhenigstgey o@lthe M @uree &t drainedministratios, avasarheadtieslyianceplable rsangethd 3t is
40[ err] 4 omixadovith sBndeodl PBarmace(ticall exoibienatsach sestactadatk thadehigto pddpsafestdnanade into
resul ti ng wblkewtdaomconenirgd) ius t1etimy of ahcudrudl DoBosvetds 4 liramilal-10zoeky aveabded fquad
ns.). O ybthelefediegmblociond BtTmremarioshidus dleurd desagrasoulhid ddgehistayest 11 ghes et Hay.,

- crystal s weiries adaildasagelrapge dfiebqut 863 lorebeut di0-2 Mme-*pider 3v- cake washed with

wat er; vyield Qttzﬂ et d@ﬁagq ﬁqgl)s— Slfger@logs @lixirg and tablets. can ailso be utilized and are preparable by

i sopr opyq e?tal‘}F’drPéCCST”é‘?sr] carboxylic acid, (97.3% pure by HPLC). This
invention al so provides novel nethods V\/ner eby SHT2 receptors are bl ocked.
Such net ho ti.a use in e in which an
‘excess of éF%ﬁ%éFrle f&'n wé?%{:%%faﬁt"?gsétﬁteﬁa]%’r&{ ggb%nnfs?l @uﬁ ﬁgﬁk’a These
di%ease States jncl Lédo(j%F yper ;”en5| on, anorexi a nervosa, depressi on mani a,
car ci nord Sy ndfone grail né ‘and vasospasm The conpounds according to
Formula (11 I) show reI atl vely slight affinity for other receptors. [err]

hi stam ne. carbachol etc. and thus are hig el ective in their action.
Formul ati ons in which a conpound of this i%ventl on is an active ingredient
al so fopgm anot her aspect of this inventio In order to denonstrate

t hat conmpounds accordi ng to Fornmula ¥)11 ?’u an extrenely high affinity
for 5NT[err] receptors, apparent di,gset atio constants [err]as a-neasure
of affinity for [err] receptors, res#ee o -fhe negative logarithm have _

been determ ned accordi.ng to thg4Lol
(150- 308 gram wei ght) were killdd and|thei
thoraci c aortas dissected free :
placed in a nodified Krebs' bicar uffer in 25 a suitable tissue
bath. Two L-shaped 30-gauge st ai nl feel hypoderm c needl es were
inserted in each cannula and the dyssecied vessels gently pushed onto the
needl es® One needl e was attached th thread to a stationary glass rod and
the other to the transducer. [The procedure enployed was that described by

Hooker, Cal ki ns and Fl ei sch BLo d Vessel 4, 1 7) .f ith.
circul ar snodth® mfg é’”m?' éc} °"?f' Cg %" Cl keg%%z'f ﬁe %a"k\,\f or 'Ca-Cs
Grimary.or se alkyl n(j otal nu ber 0 car on atoms in R not to
e of ST LOWi gy BRI s GRNE ENET Bhdu§5-, Bycloatkyt; Ca-Cr

Ky i~ \dus tuteg
mllinoles): xstoalkyl: cr Cs-Cr cycloalkyl or keto-substituted C, -C7 cycloalkyl; or a pharmaceutically-acceptable

bi car bopat e by)‘eigra m aliyh,
sait thereci.

xt ernal jugul ar veins and
"‘tlssue(mnpul ated in situ and

‘ rotocol. -Male Wstar rats

2. A compgounc as claimed in claim 1. wherein R2 is C,-C; alkoxy-Cs-C7 cycloalkyl.
35

3. A compound as claimed in claim 1, wherein R? is C3-C; ketoalkyl.

4. A compounc as claimead in claim 1. whergin R? is Cs-C; cycloalkyl or keto substituted Cs-Crcycloalkyl.
50 5. A cscmpound as claimed in any one of claims 1 1o 4, wherein R is isopropyl.

6. A compound as claimed in any one of claims 1 to 5, wherein R’ is methyl.

7. A compound as claimed in any one of claims 1, 2, 5. and 6, wherein R? is trans 4-methoxyCyclohexyl.
55

8. Trans-4-methoxycyclohexyl 1-isopropyi-9.10-dihydrolysergate. or a pharmaceutically acceptable sait
thereof.

20
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: . 1 umchlorrde, 4.6; calciumchloride

di hydrate, 1.6; pot aSSI um di hydr ogen- phosphate, 1.2; nmagnesium sul fate,
- 1.2; dextrose, 10.0; sodi um bi carbonaggeg 24428 gand water g.s. to 1000 g.
The tissue baths were maintained at 37[err] C. and were aerated with 95%
oxygen-5% [err]. An initial optinumresting force of 1 and 4 g was applied
to the jugul ar weiammalschyaatebsign maydp ewtdiatee thyough StdTreeaeptors SGus, compauadst af Geraula (i
wer e recor dedvosld behepeptes to riovgr &lved ofessugr i uoansaasBivek etensBymaptzep @HW blpcker, but
St at ham UG- 3 withayhibel sideeftects aidibrtielie lopipht edrenetgisgespigr tiackade lohketanseri®i ssues wer e
al | oned to equihictrvingeutiou epvel tharppuic PEOFess.c RIRIMNGSFcaIt-gscentapipssalt gindrpgpccording to
responses f o Fe@rEt(hatevg RreHevit) agon-axric 9ad 1§ 2andsesd AEheyinaepRinie ampmmpbwith an
aorta were oStEPheFircusy SRede i wiish @appalis perelisalo dlpcipith raisplot R PEpielo alleviate
~concentrati oﬁ‘é’“‘i‘S‘FmsaﬁF'é’ 'G‘H? §? ef‘??Fs“’Gnﬁ"}‘Rﬁ'ﬁ‘ leveie s 6r_f’§e’§g"t B'°%"eP’8fde?| frdofrigrepe. For

h Fl A r s | I nfsov It solution and
ConcFact g BrdGRe e PR e R
t I ssue pr 0 u Zts CE Ct()itammg |ve doug sagel eF oﬁﬁ ?p g 3 :iog:g
nors Sl DR e :285.h.stglz§ e
Al pha recept grv.n e o aﬁ R ogr&i

guinea pig il o BRI BN B0 B aé%lcasx g@@b&mgdaaaasarewﬁp%rauegby

det er m necgsfg{anoe,;1 ocgglpgsentratlon of antagoni st according to oW n
equation: 45 [err] 50 wherein [B] is the concentration of the antagoni st
and the dosegiahé0 is the EDso of the agonist in the presence of the

ant agoni st dicwide tbr e folleviepobitaktidgnetes TBE N, beFal| &S, rane Luwa sexpr essed as
the negative logarithmof[err] The -log [err] val ues obtained for conpounds
of \{hi s i nvent i meongioendgif F@mubellow in Table 1. 55 EP 0 219 257 Bl TABLE 1

5 Apparent. Di ssoci ati on Constants for [err] receptors determned in the
rat jugular vein. 10 : [err] [err] 20 25 30
[er] ci s-4-nmethoxy  naleate 9. 54cod®*11(13) cycl ohexyl [err]
trans-4-net hoxy nual eate 8.96 0.07(18) cYcl ohexyl [err] R-CH(err)
mal eate 259.45 .05 M AN
: . 4 L 7
12 //1 )L 1
9 10 -R
s 13.\ 11
. e
. H

(I1II)

]

. wherein R is primary or secondary C:-Cg alkyl, C; -C.: alkenyl-CH:, C;-Cs cycloalkyl or C3-Cs
-/ cycloalkyl-substituted C;-Cs primary or secondary alkyl, the total number of carbon atoms in R not to
C a0 exceed 8; R' is allyl, H, or C,-C. straight chain alkyl, and R? is C;-C3 alkoxy-Cs-C; cycloalkyt; C3-Cy
ketoalkyl; or Cs-C7 cycloalkyl or keto-substituted Cs-C; cycloalkyl; or a pharmaceutically-acceptable

salt' thereof.

2. A compound as claimed in élaim 1, wherein R? is C;-C3 alkoxy-Cs-C; cycloalkyl.
45

3. A compound as claimed in claim 1, wherein R? is C3-C; ketoalkyl.

4. A compound as claimed in claim 1, whe.rein R2 is Cs-C; cycloalkyl or keto suBstituted Cs-Crcycloalkyl.
56 5. A compodnd as claimed in any one of claims 1 to 4, wherein R is isopropyi.

6. A compound as claimed in any one of claims 1 to 5, wherein R' is methyl.

7. A compound as claimed in any one of claims 1, 2, 5, and 6, wherein R? is frans 4-methoxycyclohexyl.

55 :
8. Trans-4-methoxycyclohexyl 1-isopropyl-9,10-dihydrolysergate, or a pharmaceutically acceptable salt
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[!r]’ » S-CH(err) maleate 9.57 .10 [err] cycl ohexyl .

mal eat & 8.67 S.E 40 Table 1 (Continued) 45 Conpound

[err] [err] salt Eﬁ-@%&@‘:[ -y E- 50 [err] :
4- oxocycl ohexyl maleate  10.01 08 [err] cycl ohexyl HCl
7.81 0.17 55 [err] cycl ohexyl EC 7.07 0.05

[err] o Trans-8ytake¥ddhexy! 1-isoprodyid,10-dihydrolyserghte mdkakk9 19 EP 0 219 257 B1
In mamal s, hypertension may be nedi ated through [err] receptors. Thus,
conpountds Aofrodess for lpgepérink |a) compond db Eorewipdidlt adddfiged iowaey orel @ Ginpr € ®sU Mébich n
humans as cdomiseket anserin. anot her 5HT2 bl ocker, but w thout the side

ef fect s at t Al ¢sterityivb dhet Secarboptia acidiivedtien of acomeageddf Germylad¥kade of ket anseri n.
In carrying out our novel therapeutic process, a

pharmaceutical | y-acceptabl e salt ofspaydrug according~to 5 Formula (111)
above formed with a non-toxic acidys adnmnistered orally or parenterally
to a mammal with an excess of CII’C tory serotonin in which mammal is
desi flable to block [err] rece } order to alleviate synptomns
attributable to excessive sar /gi | s such as high bl ood pressure and
m grai ne. For parenteral }}t} a water soluble salt of the drug
|s d| ssolved in an isotongts saeis s utlon and adnmi ni st éVéd by the i.v.

ute. For oral administrati on‘ maceuti cal | y-acceptabl e salt of the
dr Is 10 mxed with st dgfd\p rmaceuti cal excipients such as starch
and | oaded into capsul es or definto tablets, each containing 0.1 to 100
nmg of active drug. Dosage | | 2jof fromO0.1-10 ng: kg have been found to be

ef fective in blocking 5HT2 (r}gceptors. Thus, the oral dosage woul d be
adma stered 2-4 tinmes per y, giving a daily dosage range of about .003
to about 10.0 ng..kg. per day. O her oral dosage forns, suspensions,

el i xi rs andwiietdh Btasd RG aB asbi@i@edia ciitn 1;ozed and are preparable by 15
Sstandard pr Boeidizings.cobpandrst Fatnailaxwi):f or t he fol |l owi ng Contracting States BE,
CH DE, FR GB, IT, LI, LU NL, SE 20 1. A conpound of Fornmula (Il): 25

Jerrps
{

5

~ H, N\
/
30 / /I—-R
/ AN
Is (V)
H
N \ \ /
L_ﬂ
-
40 wherein R’ is a C;3-Cs hydroxyatky! group;

C) alkylating a compound of Formula (lll):

' %OOR
45

50 I : I'\H (111)
AN

55

wherein only one of R and R’ is hydrogen, or,

2 K] TV
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.rein Ris primary or secondary [err]alkyl[err]al kenyl[err] cycloal kyl or
[err].cycl oal kyl substituted [err] primary or secondary al kyl the total
nunber of carbon atons in R not to 40EP0219@k¢é8dd 8: R is allyl. H or C
C.straight chain alkyl, and[err]al koxy[err] cycloal kyl; [err] ketoal kyl: or
[err] cycloal kyl qr keto-substituted[err cl oal kyl; or a '
phar naceut i cal | y-@chéérﬁqeﬁﬁt\"%af‘.’m‘}g”'bdo"g%%'ﬁ‘r‘i% (\gé: claimed in claiml. wherein R2
is [err] alkoxy[err] cycloal kyl. 45 3. A conpound as clainmed in claim1,
‘wherein R2 is [err] ketoalkyl. 4. A conpoerfd as clainmed in claiml. wherein
[err] cyclgal kyl or keto substituted [eyr]cycloalkyl 50 5. A compound as
claimed in any one of clains 1 to 4. exein Ris isopropyl. 6. A conpound
as claimed in any one of clains 1 to #, rein Ris methyl. 7. A conpound
as claimed in any one of clains g, 2.15, 16. wherein R2 is trans
4- met hoxycycl ohexyl. 55 8. Trap&-\4- petNoxgycycl ohexyl 1 -igapriopyl-9. 1 _
O-di hydrolysergate. or a phar!aceu i cal by acceptable salt thereof. 20 EP
0 219 257 Bl In mammal s, hype tensﬂon y be medi ated through [err]
‘receptors. Thus, conpounds of kppﬁﬁka/(lll) woul d be expected to | ower
bl ood pressure in humans as doei ketﬂhserin, anot her 5HT2 bl ocker, but
W thout the side effects attri to al pha adrenergi c receptor bl ockade
of ketansefin. In carrying out our novel therapeutic process, a
pkar maceuti cal | y-acceptable salt of a drug according to s Formula (I11)
above fornmed with a non-toxic acid is adm nistered orally or parenterally
to a marmal Wit fPRAESE Recaing &F Claim (@ (o1 RIERRYIYE 3 earepPwdi 9 Formulaiilc highesamrarises: geacting a
desirabl e to bl @ERYErY [Formmiaciit ithsa icpmepuerk pf the frmpla Ji*4t ¥02c%; fersits? is Ci-Co alkyl,
at tiiisbut aff e t oPERE @5RTY subsiyed By ¢ Cevlér'snisidRo sy hiGgHkero 8ty PEseEt & apate.
m graine. For pYPEtE S BMF M A TP4Ation, a water soluble salt of the drug
is dissolved.,n,an | so ic salt solution and adm njstered by the j.v.
‘route. For or%l A L0 ouri‘gsq;yéjsf'?f’zan‘"ﬁ' ¢ aﬁﬁﬁ?%‘“‘(‘?&ﬁff’ ﬁ'éaﬁfﬁpifgfﬁcsélégfrﬁ?ﬂ gs dared Brany gee of
1R ehhe g d e

. . o] onist. | . : .
drug is 1Q,m xe Standar arnaceuti cal excipients such as starch and

| oaded into g € i | &1034inv ! L3l o indtrobhg 100 .. of
active drug. Boase T omehy ol Bl RN AR BB by Wil
ef fective in{bl QpkdReteRH 2o RRAN BhprisindMdSan 18R Q6Blierd ASRHBoE Y Horlia () or &
admi, ni stered 2-ghakriabatcalPiccsbible SHdEdBiford sMainbbord @S AlEnddaN ULy Odne 80 0ims QOB o,
t o about 18.0 ragsde@ied Rtk oid@y moldloh@haceitrbiydosaase LafdBmesidspeNSI ONS, elixirs
and tablets, . can also be utilized and are preparable by 15 standard

procedures. Clarhsi®r GBedbimBvidgContaatingdtdtovang Contracting States: BE, CH, DE,
FR, GB, IT, LI, LU N.L, SE 20 1. A conpound of Formula (II1):
1. A process for preparing a compound of Formula (ill): )
35

~ 0 TN
s ///Ie 7T

L] 10 sN—R
/7 '\ J

913 Fn 5 |
45 IS 70’\ }PH (111)

50

wherein R is primary or secondary Ci-Cg alkyl, C.-C. alkenyl-CH,, C3-Cg cycloalkyl or C3-Ce
cycloalkyl-substituted C;-Cs primary or secondary alkyi, the total number of carbon atoms in R not to
exceed 8; R is allyl, H, or C:1-Cs straight chain alkyi, and R? is C,-C; alkoxy-Cs-C; cycioalkyl; C3-C7
55 ketoalkyl; or Cs-C; cycloalkyl or keto-substituted Cs-C; cycloalkyl; or a pharmaceutically-acceptable
salt thereof,
which comprises:

) L




25 [err] 30 [err] wherein Ris primary or secondary [err] alkyl, [err] .

al kenyl [err] cycloal kyl or [erré gcloalkyl-substituted [err] primary or
secondary al kyl the total nunber of 2B atons in R not to 40 exceed
8, R is allyl. H or [err] straight chain alkyl, and R2 is[err]

al koxy-[err]y gsy&tyﬂa'tﬂyé-caréogﬁ.é} B Yoo und §rbnu@l 0al Kyl or

ket o-substituted [ err] 1 I'; or a pharmaceutical’ly-acceptable salt

t hereof. 2. A conmpound as clalned inclaiml, wherein R2 is [err]

al koxy-[err] cycloal kyl. 45 3. A conpoun@D@$ claimed in claim1, wherein R2
is [er] ketoal kyl. 4. A conpound as cIa med in claiml, wherein R2 is
[err] cycloal kyl or keto substituted [9(?}@ycloalkyl so 5. A conpound as
claimed in any one of clainms 1 to 4/ eré1 R |s i sopropyl. 6. A conpound
as claimed in any one of clalns is methyl. 7. A conpound
as claimed in any one of clains nd 6 mhereln R2 is trans

4- metrhoxycycl ohexyl . 55 8. Trafd ycl ohexyl 1 -isopropyl-9, 1

0-di hydrol ysergate. or a phar caI abcep(mble salt thereof. 20 EP
0 219 257 B1 9. Trans-4- nethoxy 1 -isopropyl-9,

10-di hydrol ysergate nal eate. 10. pggcess for preparing a conmpound of
Formula (I11) as defined in any clains 1 to 9 which conprises: 5

A) éﬁ%erifying t he 8-carboxylic id function of a conpound of Forrmula (V):
10 20 mherein R and Rerr], are as defined in claim1l; or B) oxidizing a
conpound of ‘%H wherein [err] is a [err]

hyer/yaI kyg ld.zmgaco ;ﬁlnggfgéfmaé(v@‘ %8hpound of Formula (111): 45

25 H/ / \
//I T—R1
U T/ \T/ N
| |
NN o

35 '
wherein R® is a C3-Cg hydroxyalkyl group

RQ
40 . ' .
(-CH-RYZ,
wherein R? is H, methyl, or ethyl, and R'2 is a C;-Cs alkyl group containing a secondary hydroxy
45 group).

50
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or, *C L M S *
EP 0.219 257 Bl D) hydrogenating a conpound of Forrrul a (MlIl): 5

[err] (Vi) 15 11. A process accordi 10 for preparing a
conmpound of Forrmula (I11), which corrp%?sote%gqszggti ng a conpound of Fornul a
(V) with a conpound of the fornula [err], wherein Zis [err] alkyl, 20
phenyl or phenyl wgﬁﬁdt,gdjg%pg)ﬁd[oeprop,},maa(lui;yl nitro, halo, or [err] alkoxy,
in the presence of a base, wherein R2 is as defined in claiml. 12. A
conpound of Formula (111), or a pharnmaceutically-acceptable salt thereof,

as claimed in any one of clains 1 to 9, for gr&S a 5HT2 antagonist. 25

13. Trans- 4- et hoxycycl ohexyl 1-isopropyl - -di hydrol ysergate nual eate for
use in treating mgraine. 14. A pharnmaceuti cz forrrul ation conprising as an
active ingredient a conpound of For nmul a,( ),
pharmaceuti cal | y-accept abl e aci d-addi i o aI t _&feof as clainmed in any
.one of claims 1 to 9, 30 associ t}h e or nore .

phar maceut fcal | y- accept abl e carrier ef Clains for the followi ng
Contracting State: AT 1. A process Ffr eparJ g a cglrf&ci nd of Formul a
(I11): 35 40 45 wherein Ris
primary or secondary [err] alkyl, [erf] alRenyl [err] cycloal Kyl or [err]
cycl oal kyl -substituted [err] pri rrar;g.z.L_s.eﬁondary al kyl . the total number
ofk_carbon foms in R not to exceed 8; [err] is allyl, H or [err] straight
chain alkyl and R2 is[err] al koxy-[err] cycloal kyl[err] 55 .. ketoal kyl ;

or [err] cycloal k%erggo fng °§HE§HJMV§S e[ner;rr] cycloal kyl; or a

phar maceuti cal | y- acrepf BouF@&F‘S ula Wil Ch conprises: 22
C \¥ 2

25 | RN

. / N\ ) / AR
~ | H (VIII)
% \ / \r/
|
35
__ 2. A process according to claim 1 for preparing a compound of Formula (lil), which comprises: reacting a
/ compound of Formula (V) with a compound of the formula R2-0-SO.-Z, wherein Z is C:-C; alkyl,
phenyl or phenyl substituted by C1-Cs alkyl, nitro, halo, or C:-C; alkoxy, in the presence of a base.
40 wherein R? is as defined in claim 1.

3. A process according to claim 1 or 2, wherein R? is C,-C; alkoxy-Cs-C7 cycloalkyt.

4. A process according to claim 1 or 2, wherein R? is C3-C; ketoalkyl.
45 ' :
5. A process according to claim 1 or 2, wherein R? is Cs-C; cycloalkyl or keto substituted Cs-C7
cycloalkyl.

6. A process according to any one of claims 1 to 4, wherein R is isopropyl.
50 :
7. A process according to any one of claims 1 to 5, wherein R' is methyl.

8. A process according to any one of claims 1, 2, 5, and 6, wherein R? is trans 4-methoxycyclohexyl.

s5 9. A process according tG claim 1 or 2, for preparing trans-4-methoxycyclohexy! 1-isopropyl-9,10-
dihydrolysergate, or a pharmaceutically acceptable salt thereof.

* c L M S *®
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L ool T

EP 0 219 257 B1 A) esterifying the 8-carboxylic acid function of a conpound
of Formula (V): 54 To [ERR] wher gpry Roasd §1ERR] are as defined in claim1;
or 8) oxidizing a conmpound of Forrmula (VI): 20 25 30.

[ERR] wherein [ERR] is a [err] hydroxyal kyl group 40 [err] wherein [err]is
H, net hyRatentansediblyd | and [err] al kyl group containing a secondary hydroxy
45 Pateptangpiich&r Bdgepde Yertragsstaaten : Bfg CH, QE, FR, GB, ITED, Iy, ¥y, BED 57 B 0

al kyl ating a conmpound of Fornula (IIl1): [ERR] 15 wherein only one of R and
[err] is! hyﬂPB@@ﬁdaﬁwmﬁ%mﬁwdrogenat|ng a conpound of Formula (M11): 20 25
[err]®30 35 2. A process according to claim1 for preparing a conpound of
Formula (I11), which conprises: reactip conpound of Formula (V) with a
conpound of the formula [err] wherein i?b [err]al kyl, phenyl or phenyl
substituted by [err] alkyl, nitro, hal [err] al koxy, in the presence

of a gase.
'N / I‘\O -’
7 \/
_ I\b | ‘. I‘
o \f \°ﬂ}

(111)

N\
worin R ein primirer oder sekundirer Cy-Cs-Alkyl-, C2-Cs-Alkenyl-CH.-, C3-Cs-Cycloalkyl- oder ¢3-Cs-
cycloalkylsubstituierter prim3rer oder sckundirer Ci-Cs-Alkylrest ist, wobei die Gesamtzah! von Koh-~
lenstoffatomen in dem Rest R nicht honer als 8 ist; R' sin Allyirest, H oder ein geradkettiger C1-Ca-
25 Alkylrest ist; und R? ein C:-Ci-Alkoxy-Cs-C;-cycloalkyirest; C3-Cy-Ketoalkyirest oder Cs-G7-Cycloatkyi-
rest oder ein ketosubstituierter Cs-C7-Cycloalkylrest ist; und pharmazeutisch annehmbare Salze davon.
2. Verbindung nach Anspruch 1, worin R? ein C;-Cs-Alkoxy-Cs -Gy -cycloalkylrest ist.

30 3. Verbindung nach Anspruch 1, worin R? ein C3-Cr-Ketoalkylrest ist.

4. Verbindung nach Anspruch 1, worin R? gin Cs-C7-Cycloalkylrest oder ein mit Keto substituierter Cs-Cz~
Cycloalkyirest ist.

35 5. Verbindung nach einem der Anspriiche 1 bis 4, worin R ein Isopropylrest ist.
6. Verbindung nach einem der Anspriiche 1 bis §, worin R' ein Methylrest ist.

7. Verbindung nach einem der Anspriiche 1, 2, 5 und 6, worin R? ein trans-4-Methoxycyclohexylrest ist.
40

-
o

trans-4-Methoxycyciohexyl-1-isopropyl-9,10-dihydrolysergat oder ein pharmazeutisch annehmbares
Salz davon.

3. trans-4-Methoxycyclohexyi-1-isopropyl-9,10-dihydrolysergatmaleat.
45

-
P T Ly

10. Verfahren zur Herstellung einer Verbindung der Formel (ilf), wie in einem der Anspriiche 1 bis 9
definiert, umfassend, da8 man:

50
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‘ erern IS as defined 1n claiml1l. 3. A process according to
!clainflior 2, wherein R2 is [err] al koxy-[err] cycloalkyl. 4. A process
faccording to claim1 or 2, wherein R2 is gl kyl. 45 5. A process
‘accordlng toclaim1 or 2, wherein R2 is Ferﬁ] cyc?oalkyl or keto
gsubstltuted [err] cycloalkyl 6. A process according to any one of clains 1
‘to 4, wherein R is iSapdi@pyrbonsikbivhktioAaid PERIOS 8 citdi Maiblbung dbrOFoatiyl (\gne of
.claims 1 to 5 wherein R is nmethyl. 8. A process according to any one of
‘clains 1, 2, 5 and 6, wherein R2 is trans 4¢uethoxycyclohexyl. 55 9. A
:process accordlng toclaiml1 or 2 for prep ng trans-4-net hoxycycl ohexyl
r1-i sopropyl -9,40- di hydrol ysergate, or a R/quaceutlcally acceptabl e salt
‘thereof. 111111 111111 11111 11 1111 24 c L

‘M S * EP 0 219 257 Bl Patentans gugbi Pat anspruche fiir fol gende
‘Vertragsstaaten: BE, CH DE, FR G%/a NL SE 1. Verbi ndung der
"Formel (111): 5 iN2 tOOR2 10H U i3 01\ ~~~~~~~ ANI~~~1.

(11 S41R worin°R ein prinmarer oder sekundar CO-C8-AIkyI-,

C2- C4- Al kenyl - CH2-, C3- 8- Cycl oal k§{* ! -%I} cycl oal kyl substituierter
pri marer oder sokundarer Ct -Cs-Alky| wSt, wobei die Gesantzahl von Koh-
| enstof fatomen in dem Rest R nicht hgRher 28ls 8 ist; R ein Allylrest, H
oder ein geradkettlger C -04- 25 ylrest ist; und R2 ein

a - C3- Alkoxy-dss C --cycl oal kyl rest; - C7- Ket oal kyl rest oder

c5<C7- Cycl oal kyl - rest oder ein ketosubstituierter Cs- C7- Cycl eal kyl rest

i st; und phar mazeutl S&hnﬂ WMERNR SRS o‘éﬁnYéPt%derereé(@r'i Rigdung nach Anspruch
1. worin R2 ein Cl - (@) sl Vetbidbudger Fofma @Vig! 02l kyirest ist. 30 3.
Verbi,ndung nagh Anspruch 1, . worin R2 ei n C3-C7-Ketoal kylrest ist. 4.

Ver bi ndung nach Anspruch 1, worin R2 ein Cs-C7. | oal kyl rest oder ein mt
Keto substituierter Cs -C7- Cycl oal kyl rest i st 5. Ver bi ndung nach
ei nem der Anspruche 1 bis 4, worin R ein Isoep ylrest ist.
_ . . H, . .
. A L
) -R .
/NSNS .
U1 | (V)
\_/ : e H
30 \ / \\. /
!
R-
35 worin R eine C3-Cs-Hydroxyalkylgruppe ist, oxidiert;
(C) eine Verbindung der Formel (jil):
, . . . 2
40
n, /N
/
//I } 1
-~
VANV |
% _ ! (II1)
[} ’ .
\\//‘\3/
_ .
R-N—a

50

worin nur einer der Reste R und R' Wasserstoff ist, alkyliert; oder

55
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6. ¥Ver by ndung nach el nem der Anspruche Is 5, worin RL ern Methylrest
Ist. 7. Verbindung nach einemder Anspruche 1, 2. 5 und 6, worin R2 ein
trans- 4- Met hoxycycl ohexyl rest ist_, 4
trans- 4- Met hoxycycl ohexyl - 1-i soprEoPpg/?l%?stBJdi hydr ol ysergat oder ein
phar mazeuti sch annehnbares Sal z davon. 9. trans-4-Methoxycycl ohexyl -i
- i sopropyl - 9o} efde FbBivaiglasEFBAtVIRl eat. 45 10. Verfahren zur Herstellung
ei ner Verbindung der Fornel (I11), wie in einemder Anspruche 1 bis 9
definiert, unfassend, dal3 man: 55 25 * C L M S* EPO 21925761 (A)
di e Carbonsauref unktion an Positiorc®”&i ner Verbindung der Formel (V): 5
1 wor2z2 Rund R wie in Anspruch 1 qrfini art sind. verestert; odar (B) eine
Ver bi ndung der Formel (VI): K-~~~y =20 25 40
H (VI (C amme Varbindung der Fogrmal ¢111): 2 RA e~00 40 45\ (11 50 worin
nur einer der Reste R und Wasgerst pff+ ist, alkyliert; oder 55 26~~~~~~~
.1 c| L1]11 EP 0 219 257 Bl (DN e¥ne Verbi ndung degkifqnnel (VHI1):

0 _ .

!
: I\ /‘\F/I
. {
\—/ 15 | RAN—¢

“hydriert.

20 11. Verfahren nach Anspruch 10 zur Herstellung einer Verbindung der Formel (lif), umiassend, da8 man
eine Verbindung der Formel {V) mit einer Verbindung der Formel R?-0-80;-Z, worin Z ein C; -Cs-Alkyi-,
Phenyi- oder mit C,-Cs-Alkyl-, Nitro-, Halogen- oder C,-C;-Aikoxyresten substituierter Phenylrest ist, in
Gegenwart einer Base umsetzt, wobei R? wie in Anspruch 1 definiert ist. '

25 12. Verbindung der Formel (ill} oder ein pharmazeutisch annehmbares Salz davon, wie in einem der
Anspriche 1 bis 9 beansprucht, zur Verwendung als 5HT:-Antagonist.

\/ 13. trans-4-Methoxycyclohexyi-1-isopropy!-8,10-dihydrolysergatmaleat zur Verwendung zur Behandlung von
Migrine.
30
14. Pharmazeutische Formulierung umfassend als aktiven Inhaltsstoff eine Verbindung der Formel (ill} oder
ein pharmazeutisch annehmbares Sdureadditionssalz davon nach einem der Anspriche 1 bis 9
zusammen mit einem oder mehreren pharmazeutisch annehmbarén Trigern.
35 Patentanspriiche fir folgenden Vertragsstaat : AT
g \_/ 1. Verfahren zur Herstellung einer Verbindung der Formel (lll):
t 40 ~ 2
iOGR
H /e\
. / [~} rl
i 45 . 8 R

./ ' (111)
2

50 1 ..I
: 1
_4——_—_——.—‘

§5
worin R ein primirer oder sekundérer Ci-Cg-Alkyl-, C2-Ce-Alkenyl-CHz2-, C3-Cg-Cycloalkyi- oder C3-Cs-
cycloatkylsubstituierter prim3rer oder sekundirer C;-Cs-Alkylrest ist, wobei die Gesamtzah} von Koh-
lenstoffatomen in dem Rest R nicht hdher als 8 ist; R' ein Allylrest, H oder ein geradkettiger Ci~Ca-

7 | RORR O
T x € L M S %



COCR. 25 ,
) . WRI hydriert.” 20 11. Verfahren nach Anspruch 10 zur Herstellung

ei ner Verbindung der Fornmel (I111). unfasggpdyqda) % man ei ne Ver bi ndung der
Formel (V) mt einer Verbindung der Forrnel R2-O-SQ2-Z. worin Z ein C
-C3- Al kyt-, .Phenyi- oder mt Cl -C3-Alkyl-, Nitro-, Hal ogen- oder Cl _
- C3- Ai koxyr est en Stitylest ishived Beein Phenikoxest -Ci-sfcloalkyedtaG e UakhIkAEN BherBRSE ¢ cloalk
unset zt . wobei R2 "®it 894" ketprobyituisdter Gs-Qlefybinaligytrést ists bder RHarambbutisde BridekHeARS s6l davoan
Formel (111) oder “Sf3iS§Hefefrapeut i sch annehnbares Sal z davon, wie in einem
der Anspruche 1 bi s d5&arepiiuetipkionay Pogéenbeintagbiadusg BdrForméngagoni st . 13.
t rans-4- Met hoxycycl ohexyl - 1-i sopropyl -9, 10-di hydr ol yser gat nal eat zur
Ver wendung zur Behandl ung von M grane. 30 14. Ph zeuti sche Fornulierung
unfassend al s aktiven Inhaltsstoff eine Verbindu er Formel (111) oder
ei n pharmazeuti sch annehnbares Saureadditi onssal 2 davon nach ei nem der
Anspruche 1 his 9 zusammen nit ei nem oder rghr erﬁ har mazeuti sch
annehnbaren Tragern. 35 Patentanspriche {Ur 7,0l genglen, Vertragsstaat: AT 1.
Verfahren zur Herstellung ei ner Verbindu der @r R (111): 40 H
48 ~~~~~~~ 1 a//l 1X+ so J 55 worin R ei Merv der sekundirer
C -C8-Al kyl-, C2-C& Al kenyl - CH2-, C3-C8- Cyclipal ky oder (C3-Cs-
cycl oal kyl sulsstituierter primrer oder *4&k ar e$® ch- cs-f kyl rest ist.
webei di e Gesant zahl von Koh- |enstoffat@ ise” dem Rest R nicht hoher als
8 ist: Rl ein Allylrest, H oder ein geradkettizger C1-C - 27 _EP 0 219 257
81 Alkylrest ist; und R2 ei n CO-C3- Al koxy 7-cycl oal kyl rest; '
C3- C7- Ket oal kyl rest oder CS-C7-Cycl oal kyprrest oder ketosubstituierter
CS-€7- Cycl o@bkyl rest ist; oder pharamazeuti sch annehnbarer Sal ze davon,
unf assend, dag man (A) die Carbonsiurefunktion an Position 8 einer

Ver bi ndung der For petin 6Wd R* wie in Anspruch 1 definiert sind, verestert: oder
() eine Verbindung der Formel (VI): '

25

o N
30 7
'R /I /I—R’
I/ \11/ AN IV

Il

, V2 VN2
A
W
40 worin R eine C3-Cs -Hydroxyalkylgruppe
R?

45 . : I 12

{-CH-R*~,

worin R® H, Methyl oder Ethyl ist und R'? eine C2-Cs-Alkylgruppe ist, di.e eine sekundire
Hydroxygruppe enthilt) ist, oxidiert;
50

.55
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10~~~~~~~~~~~ H (V) 75 ] n 2 20 worin Rund Rl ‘'we in Anspruch |
definiert sind, verestert; oder (Eia)o gigws7\er bi ndung der Formel (VI): 25 | p5
K- ~~30/@ /\ 7w 35 ° HI\/\/hH
(Vvl) 40 worin Rs eine C3-Cr-Hydroxyal kyl gruppe 45

| (-CH R11 ZCheind Yerpd@iupp degispimgl (likder Et hyl ist und R 2 eine

C2- Cs- Al kyl gruppe ist, die eine sekundire Hydroxygruppe enthilt) ist,
oxidiert; 50 .55 28 f=!I_111111 111111 11111 11111
111111 ~* C L N S * EP 0 21 7 BE (C) eine Verbindung der
FormeP (ill): 15 H K~~ worin nur einer Reste R und R Wasserstoff ist,
ai kyliert: oder (D) eine Verblndung/ I (\/II). 20 COOR2 1V I)

1?2 1 (Vi) RL-Al . '

10 1
h H (111)

/\/

s R —

worin nur einer der Reste R und R’ Wassersioff ist, alkyliert; oder

k./ (D) eine Verbindung der Formel (VHl): -
20 ' -
COOR
'
25 :
| - / \ / \ /
£ ' (VI1I)
‘
R
hydriert.
35

2. Verfahren nach Anspruch 1 zur Herstellung einer Verbindung der Formel {lll), umfassend, daB man eine
s Verbindung der Formel (V) mit einer Verbindung der Formel R?-0-SOz-Z, worin Z ein Cq-Cs-Alkyl-,
Phenyl- oder mit C:-Cs-Alkyl-, Nitro-, Halogen- oder C:-Cs-Alkoxyresten substituierter Phenylrest ist, in
Gegenwart einer Base umsetzt, wobei R? wie in Anspruch 1 definiert ist. :
3. Verfahren nach Anspruch 1 oder 2, worin R? ein Gi-Cs-Alkoxy-Cs-Cy-cyciloalkylirest ist.

4. Verfahren nach Anspruch 1 oder 2, worin R2 ein C3-C;-Ketoalkylirest ist.

; 45 8. Verfahren nach Anspruch 1 ader 2, worin R2 ein Cs-C7-Cycloalkylrest oder ein mit Keto substituierter
Cs -C7-Cyciloalkylrest ist.

! 6. Verfahren nach einem der Anspriiche 1 bis 4, worin R ein Isopropyirest ist.
50 7. Verfahren nach einem der Anspriiche 1 bis 5, worin R' ein Methylrest ist.
8. Verfahren nach einem der Anspriiche 1, 2, 5 und 6, worin R? gin trans-4-Methoxycyclohexylrest ist.

9. Verfahren nach Anspruch 1 oder 2 zur Hersteliung von trans4-Methoxycyclohexyl-i-isopropyi-9,10-
55 dihydrolysergat oder einem pharmazeutisch annehmbaren Salz davon.
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hydr 1ert:. . Vertahren nac NSpruc zur rstellung el ner Verbi ndung
der Fornmel (111), unfassend, da8 man ei ne Verbi ndung der Fornel (V) mt

ei ner Verbi ndung der Fornel R2-0O S02- ' ei n Cl- C3- Al kyl -, Phenyl -
oder mt ClI -C3-Alkyl-, Ntro-, Hal ogérﬁ-d/\%{c?leir}’—lé1 - C3- Al koxyresten
substituierter Phenylrest ist, in Gegenwart einer Base unsetzt, wobei R2
W e in Anspr urbenkicd@badi ert ist. 40 3. Verfahren nach Anspruch 1 oder 2,
wor i n R2 ei n Haverldicafibheopour @5-Hixts cyrataotinieyduivasts : iBEL CH, bE, e GBally @ LunBC SE
Anspruch 1 oder 2, worin R2-ein C3-C7-Ketoal kylrest ist. 45 5. Verfahren
nach Anspruch. 1Codmsé 2¢ fomasd i) R2 ei n Cs- C7- Cycl oal kyl rest oder ein mt Keto
substituiester CS-Cr-Cycloal kylrest ist. 6. Verfahren nach ei nem der
Anspruche 1 bis 4, worin R ein Isopropylrest ist, so 7. Verfahren nach

ei nem der Anspruche 1 bis 5, worin Rl ein A rest Yist. 8. Verfahren nach
ei nem der AnsprUche 1, 2, 5 und 6. worin R2 gin

trans-4- Met hoxycycl ohexylrest ist. 9. yVerfaffen nach Anspruch 1 oder 2 zur
Her st el lun§ von trans4- Met hoxycycl ohexyl.- 4#i sdfr opyl - 9, 10- 55

di hydrol ysergat oder ei nem phar mazedtsi schy aginglhnkar en Sal z davon. 29 N
1c¢c H S EP 0 219 257 BlLARd\epdiati’ons Revendi cations pour |es i
Etats contractants suivants BE, q-‘l,‘ DE}* FR, I@ I'T, Li, LU- N, SE 1.

Conpose de_formule (111) 5 COQR « 166 40 H .

‘W15 }'\/f\/ (D) (rl) 20

dans laquelle R represente un groupd al k%-’ne primaire ou secondaire en
Cl-Cs, un groupe al cényl (en C?-CQ) - —*tn groupe cycloal kyle en C3-CS QU
un groupe al kyle primaire ou secondgire en Cl-Cs substitue par un groupe
cycloal kylg an C3-C6, |le nonbre total des atones de carbone dans R ne 25
devant pas d6passer 8; Rl repr6sente un groupe allyle, H ou un groupe
al kyl e en O - CAdaas GRadie ® @p@idn®; unfroupe alk@PHAGERL R JdEbnGHird R &, &k CAXEUBE alcényl(en
Cl- C3) cycl oal kytecawHEsunCGafoupt Ity @éadiip @n0Bt@adukyl growB alkde plfaireCdy BGOSR dANC,-Cs
groupe cycl oal kjubsit@npdCSn @roupel cytibal§yie P ec;aX Cleadhisigl tetaledes GmEY ds tbretret d46s Barte
un groupe xset 0; davent lpee Nénassed8: Be@pigghne whavupecadyit.i H|oe o gioucaiaft @bles. 3 chaine
droite; et R? représente un groupe alcoxyl{en C;-Cs)cycloalkyle en Cs-Cr; un groupe cétoalkyle en Cs-
Cr; ou encore un groupe cycloalkyle en Cs-C; ou un groupe cycloalkyle en Cs-Cr substitué par un
(N groupe céto; ou bien un de ses sels pharmaceutiquement acceptables. '

30 2. Composé selon la revendication 1, dans lequei R? représente un groupe alcoxy(en C;-Cs)cycloalkyle
en Cs-Cy.

3. Composé selon la revendication 1, dans lequel R? représente un groupe cétoalkyle en C;3-C;.

35 4. Composé selon la revendication 1, dans lequel R2 représente un groupe cycloalkyle en Cs-C; ou un
groupe cycloalkyle en Cs-C; substitué par un groupe céto.

(- 5. Composé selon I'une quelconque des revendications 1 2 4, dans lequel R représente un groupe
isopropyle.
40
6. Composé selon l'une queiconque des revendications 1 3 5, dans lequel R' représente un groupe
méthyle.

7. Composé selon l'une gquelconque des revendications 1, 2, 5 et 6, dans lequel R? représente un groupe
45 trans-4-méthoxycyclohexyle. N

8. 1-isopropyl-9.10-dihydrolysergate de trans-4-méthoxycyclohexyle ou un de ses sels pharmaceutique-
ment acceptables.

50 8. 1-isopropyl-9,10-dihydrolysergate maléate de trans-4-méthoxycyclohexyie.

10. Procédé pour préparer un composé de formuie (1) tel que défini dans I'une quelconque des
revendications 1 2 9, qui comprend le fait de :

5§
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30 -2. .Gonppose selon | a revendication 1, dans !'equel R2 represente un
groupe al coxy(en O -C3)cycl oal kyle en Cs-C7. 3. Conpose selon |la
revendi cation 1, dans |equel R2 gpRy £k gun groupe c6toal kyle en C3-C7.
35 4. Conpose selon |a revendication 1, dans (equel R2 repr6sente un
groupe cycl oal kyl e en C5-C7 ou un groupe cycl oal kyle en Cs-C7 substitue par
un groupe cehxestéliier Boorps acises-canbdxylidaed quehposgigdordds (M evendi cations 1 a 4,
dans | equel R represente un groupe isopropyle. 40 6. Conpose selon |'une
quel conque des revendications 1 a 5, dans |lequel Rl repr6sente un groupe
nbt hyl e. 7. Conpose sel on | une quel@@@Hque des revendications 1, 2, 5 et 6,
dans lsequel R2 represente un groupd 45 t rans-4- net hoxycycl ohexyle. 8.
1-isopropyl -9.10-di hydrol yser gat e Af\t r ans- 4- n6t hoxycycl ohexyl e ou un de
ses sel s pharnmaceutique- ment 4cdeptafles. 50 9. 1 “isopropyl-9,1
0- di hydrol ysergate nul 6ate d& t rFgns- 4xoRkt hoxycycl ohexyl e. 10. .Proced6 pour
preparer un conpose de forﬂjl\q XIN ) tel que defini dan§v 'une quel conque
des r&endications 1 a Q,Itﬁji Lonpifegd le fait de 55 EP 0 219 257 Bl A)
esterifier la fonction ac'%?.‘car xyl i que d'un conposd de fornule (V)

h Y

0004 s \ 110
a (V) tpg\2 | 6~~~~~~ ~~~~;~,} dans laquelle Ret R sont tels que
définis a la revendication . "-20 - 8) oxyder un conpose de
foxwule (VI) 0002 - 7 25 . | a 30
(r) K> J\~~* ['s .-, 30 ~
~~t (VI R~~~~~~- |
\./ dans laquelie R et R sont tels que définis 2 la revendication 1; ou
20 B) oxyder un composé de formuile (V1)
QOO0 ~
2 1
' 7\
H"Ir ’ \’
’I.i ) 4
. . ~R
(\ 7\ / .
30 ? ! (VI)
. . H
\ // \\. /'/
! hd
. . .,
R-N———e
35 :
W dans laquelle R® représente un groupe hydroxyalkyle en Cz-Cs;
C) alkyler un composer de formule (Ill)
40
?oon"
45 W, 7\
. p I l
7/ -
—f‘.‘\ // "\ V4 -_R
7 o ~ .
! ¢ Y (111)
50 .. » Voy

55
dans laquelle seulement un des radicaux R et R représente un atome d'hydrogéne: ou
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35 dans Jd aguell e RS repr6sente un groupe hydroxyal kyle en C3-C6; C) al kyl er

un conposer de fornmule (111) 40 it 46 % ~~~~~ /
\, so 0. EP0219257B1E * 0 55 dans
| aquel | e seul ement un des radicaux R et Rl repr6sente un atonme d' hydrog&ne:
OU 3~~~~~~~~~~~~ .ssl 1111 1.111 H1111 EP 0 219 257 Bi 0) hydrogener un
corrpose de for m“ eD)(fvfjrpggnerltﬁl composé de formule (Vi) 9 9 §~~ ~

~ J,* .. 75 11. Proc6d6 selon |a
revendlcatlon 10. pour pr6parer un conpagipde fornule (111), qui conprend
le fait de: faire r6agir un conpose de fyornule (V) avec un conpose de
formul e R2-6-SC2 Z ou Z represente unﬂ%d\\ groupe al kyle en C1-C3, un
groupe phényl e ou un groupe phenyl e se#bstipue par un groupe al kyle en

Cl -C3, par un groupe nitro, par 4n at pne d | ogbne ou par un groupe al coxy
en C1-C3, en présence d'une bagé \dans\| e le R2 est tel,qye,d6fini aia
revendi catign 1. 12. Conpose g;eformjl e0(l 1 ) ou un de ses sel%

phar maceut i quement acceptabl es. te| que,revendi que dans 25 l une

quel conque des revendications %, a’9\ pour etre utilise comme antagoniste

des 5HT2. 13. 1-isopropvl-9.10- dl hydrfol ysei gat e mal Aate de

trans- 4- net hoxycycl ohexyl e pow_QeLLe_.,utl lise dans le traitenent de la

m graine. 38 14. Fornmnul ati on pharmaceuti que conprenant, come i ngredi ent
actif. un conpose de fornmule (111) ou un de ses sels d addition d' acides
phar maceuti quenent acceptables, tel que revendi qué dans |une quel con- que
des revendi catfiloffgcedé gelon lagyerdiogiing 18t haynPrépeess ua ForORPSH PG NE ). SY ga@@f?@ ’e fait de :
pha;{/ maceut i queneffire gegieyt eddlrest Jedamule (Vhyeed evmmros89e Reuir 8P4 6 A% 2 ente un

cont r¥ct an9’°§‘iﬁ Aylsron ATCs1un PPREEIEYFOU UpP'BIPEREFY FrPUBI &I EOu0e a“‘Y'e en
formul e ( 111) 40 1-Cs3, par un groupe nitro, par un atome d'halog&ne ou par un groupe alcoxy B C1| ?3. en présence

d'une base, dans laquelle R? est tel que défini 2 la revendication 1.

12. Composé de formule (Il) ou un de ses sels pharmaceutiquement accepiables, tel gue revendiqué dans
25 I'une quelconque des revendications 1 & 9, pour étre utilisé comme antagonisie des 5HTz.

13. 1-isopropy!-8,10-dihydrclyseigate maléate de trans-4-méthoxycyclohexyle pour 8tre utilisé dans le
traitement de la migraine. ’

|\

30 14. Formulation pharmaceutique comprenant, comme ingrédient actif, un composg de formule (Ill) ou un de
ses sels d'addition d'acides pharmaceutiquement acceptables, tel que revendiqué dans l'une guelcon-
que des revendications 1 2 9, en association avec un ou plusieurs supports pharmaceutiquement
acceptables pour l'ingrédient.

35 Revendications pour I'Etat contractant suivant : AT

1. Procédé pour préparer un composé de formule (i)
\
40 ooor?
8
Mo TN
. T’ ’
‘ rd
45 .-3‘ /o AD <"
3 4 3 . } -\?
h. « 160 \0 '
YA (111}
4 5_3 3¢
50 '
W2
A
55 dans laquelle R représente un groupe alkyle primaire ou secondaire en C,-Cs, un groupe alcényl(en

€2-C4)-CHz, un groupe cycloalkyle en C3-Cs ou un groupe alkyle primaire ou secondaire en Ci-Cs
substitué par un groupe cycloalkyle en C3-Cs, le nombre total des atomes de carbone dans R ne
devant pas dépasser 8; R' représente un groupe allyle, H ou un groupe alkyle en C;-C. 3 chaine

* AR



~ 4 "*40> t., 50
ss dans | aguel l e R represente un groupe al kyl e prinmaire ou secondaire
en G -C3. un groupe al cenyl (en C2- MEP% 2gi;lBgroupe cycl oal kyl e en C3-CS

ou un groupe al kyle prinmaire ou secondail r C5 substitue par un groupe
cycloalkyle en C3-Cr, |le nonbre total des atones de carbone dans R ne
devant pas d6parf&let B roMsschi@Dh GRGH SooflerDt QRS Byl . Cst, Obh 4I6LpB ERLEASle on Cs-
al kyl e en Cl- C&;aocéhasian Jrdube &ycioalityle enMs-C; &' un grold d}cidalifieldn /CsRY, dbditut ar @
R2 repro6sent e grugs @twpeu Héno Xy & selSiphdadideMtueradnk ¥dceptabifes CGir &3fripraddl legindepe

c6t oal kyl e en C3A) dsiéiifie0ld f@nt®0 aaddcagiouine cCynclodpdskéyib @reidle 8- C7 ou un gr oupe
cycl oal kylse en Cs-C7 substitud par un groupe ceto: ou bien un de ses sels
phar maceuti quenent acceptables. .qui conprend Keghait de A) estérifier la

foncti on acide 8-carboxylique d un conpos6 de}f ormul € (V) 51 O~~~~~~~~ 1
*1 % le | O'44. 160, 4s I D74 Nty 20 dans Iaquelle
Ret R sont tels que definis a |la revendi. cﬂtlonr 1; .ou B) oxyder un conpose
del fornul & (V1) 25 12 /1 O00S..
30, ISP a1 | S~~~(V 35
- dang | aquel l e Rs reprr sente un gfbhpe‘hﬂldrsgwal kyle en C3-GS 40 R9 -CHR
45 | ~~~~0U Rs represente b4 Uge groype t hylyg ou un groupe
et hyl e, et R12 represente un groupe %ww e\.e‘n CZ- contenant un groupe
hydroxyl e’ *secondai re; " '
ﬂ
f : B
R
-~/
20 )
dans laquelie R et R! sont tels que définis 2 la revendication 1; ou
B}) oxyder un compose de formule (Vi)
25 %00&5
N
O | H.-/ T/ \?
s 4
: . e R
° aYave
’
- ; I\’H_
NN (V1)
35 _‘L T
RN
/
dans laquelle R® représente un groupe hydroxyalkyle en C3-Cg
i 40
?9
. (-CH-R2
b e

i ol R? représente H, un groupe méthyle ou un groupe éthyle, et R'2 représente un groupe alkyle en
C2-Cs contenant un groupe hydroxyle secondaire); :
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50 33~~~~~~~mm~ "ot 1111 111 1101 11111/ \ /' ~~~CLN EPO

219 257" B C) al kyler un conposer de forrmule (1I1l) To | -," ~~, \. 70~~~
' 15 dans ‘| aquel | e seul enent un des radiPc@@l® #87RB1 R repr6sente un atone
d' hydrogene; ou 2n D) hydrogener un conpos6 de formule (Vill) 25 *

: I, /\\ ~ 1\ 2 30~ , t

(Vi) 35 2. Pr ocegéaz"éyéﬁrS%C?mé)o?eéeee%?u(l:ea "? on 1, pour preparer un conpose de
formule (111), qui conprend le fait de: faire reagir un conmpos6 de fornmnule
(V) avec un conpose de fornule R2-0O S02-Z ou Z_repg6sente un groupe al kyl e
en CO-C3, un groupe phenyle ou un groupe ph6ny?°£fjbstitu6 par un groupe

al kyle en 40 CO-C3, par un groupe nitro, pg un atomne d' hal ogene ou par
un groupe al coxy en CO-C3, en presence dHyne-base, dans |aquelle R2 est tel
gque defini a la revendication 1. 3. Proc6dé,jsel on Ig"revendi cation 1 ou 2,
dans | equel R2 repr6sente un groupe al,;,'o\xy( n C AP) - cycl oal kyle en CS-Cr.
45 4. Proc6ae selon |a revendicationgl oug?2. \dﬁs | equel R2-represente un
groupe c6t Qal kyle en C3-C7. 5. Proced6 selon | pyrevendication 1 ou 2, dans
| equel R2 represente un groupe cycl o’a:l\kybé\en -CSHC7 OU LRI yr oupe

cycl oal kyl e en Cs-C, substitue par un\g'foupe/ceto. 50 6. Proc6d6 selon lune
quel conque des revendications 1 a 4, gdé,ns | equel R represente un groupe
i.sopropyl e. 7. Procede sel on |une quel Conque des revendications 1 a 5, dans
| eguel R ‘repr6sente un groupe 55 met hyl e. 8. Procede selon |'une

quel conque des revendications 1, 2. 5 et 6, dans |equel R2 represente un

groups trans-4-n6t hoxycycl ohexyl e. .
9 P dans Yaqgeﬁle seulerr)ént un des radicaux R et R' représente un atome d'hydrogéne; ou

p- 20 D) hydrogéner un composé de formule {VIIl)

ooort
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25

RN
¢« e
. o /J(—R"
_/1// \\ /\,

' 3 e’
U ¥ (VIII)
30 3 0‘ ]
NS N\
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35
2. Procédé selon la revendication 1, pour préparer un composé de formule (llf), qui comprend le fait de :
_ , faire réagir un composé de formule (V) avec un composé de formule R2-0-S02-Z ol Z représente un
./ groupe alkyle en C:-Cs, un groupe phényle ou un groupe phényle substitué par un groupe alkyle en

40 C1-Cs, par un groupe nitro, par un atome d'halogéne ou par un groupe alcoxy en C,-Cs3, en présence
d'une base, dans laquelle R2 est tel que défini a la revendication 1. : '

3. Procédé selon la revendication 1 ou 2, dans lequel R? représente un groupe aicoxy(en Ci-Ca)
cycloalkyle en Cs-Cy. |

45
4. Procédé selon la revendication 1 ou 2, dans lequel R? représente un groupe cétoalkyle en C3-Cy.

5. Procédé selon la revendication 1 ou 2, dans lequel R? représente un groupe cycloalkyle en Cs-C7 ou
un groupe cycloalkyle en Cs-Cy substitué par un groupe céto.
50
6. Procédé selon I'une quelconque des revendications 1 3 4, dans lequel R représente un groupe
isopropyle. '

7. Procédé selon l'une quelconque des revendications 1 & 5, dans lequel R' représente un groupe
55 méthyle.

8. Procédé selon I'une quelconque des revendications 1, 2, 5 et 6, dans lequel R? représente un groupe

trans-4-méthoxycyclohexyle. -

C o



34 ~ e, 1 11 ntill i b2l 11 fill EP 0 219 257 Bl 9.

Proc6d6 selon |a revendication 1 @y @2ygPRY/g4Preparer le

1-isopropyl-9,10 di hydrol ysergate de trans-4- nethoxycycl ohexyle ou un de

ses sel s pharnmaceuti quenent acceptables. 5 10 | 20 25 30 35 40 45 50

55 9. Procédé selon la revendication 1 ou 2, pour préparer le 1-isopropyl-9,10-dihydrolysergate de trans-4-
méthoxycyclohexyle ou un de ses sels pharmaceutiquement acceptables.
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