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Pt oo PRSP RIEATIOR ﬁ?bﬁ‘ip%é’" o be

par t{ ukhr by Abi‘ﬁ&ﬁ:bbm 4807/ by) #il@ 10 MArMNY Staterrentf- ~The
pr esentOR ngpidneatibs hppiREdONS) 8963/mat er ocycl i ¢ -conpoundggy - ,m TS
| n accOo™iapn@Find 1hMakh 10TVention. there are provi ded new £Bgeime y ")“

f or mul , (3])aZonyentibe Appiitation No.i1613841¢ group -CH= C or-| 5/

Ris h O@2)Filed §hhuly, 1994 & or 6- nenber ed unsaturated h .; di cal
10 at t ache@)tSwiteerlphd €CH)Y ng carbon at om and haV| ng 1, 2\ % ng

at ons, 't hel4#) Gompletee$perification prblish me r1 n, en or \e\ 3 SR8V /t he

second andSHANT FLACYE B74%AMK 3t m@@?‘hg r og A NG

4-pyridyl nonosubst |2=13/i7Q1t %ﬁ"’dy 2% rllzyﬂsyﬁfi 128364 car bokam ”" 1 ower

al"koxy of 1 to 4 car¥¥ atons or chlorine, quorlne or

brom ne wi ¢ a[SF‘? v(\;n =0< and the side chain
|nthe8p05|t 1% is other than
2-pyridyl. Wien R '529 g{ysg i preferably fully

unsaturated. R ha f i ve-nmenbered. R ha
preferably three d en SIX rrenber :
20 R has prefepgpl ygmq;;gg;;gy\@g kef;q atoms. Wien R has one hetero atom

this is copyemi&aid yg'mﬁ gw&zgﬁdﬁnUE@yijﬂsen R has tvvo hetero atons, this
is conveniently. - 1,497, 681

2. oxazolyl, thi azol y|(,54)l'ﬂ'HI¢m|EWLERGQWNmDERTWATTVEBen R has three hetero

atoms, this is i W SANDOZLID, of 35 “Lichrstrasse, 4002 Basle, Switzerland, a

‘Swiss Body Corporate, do hereby- declare the invention, for which we pray that a patent
may be granted to us, and the method by which it is to be performed, to be part:cularly
_ descn'bed in and by the following statement:—
5 The present invention relates to new heterocyclic compounds
. In accordance with the invention there are provided new compounds of formula I,

" CHp=S-R

wherein

A '/ yd
X ylsthegroup—-CH C\or—CH,-—(E—I and
10 R is hydrogen, cyano, a 5- or 6-membered unsaturated heterocychc radical . 10
: attached through a ring carbon atom and having 1, 2 or 3 hetero ring atoms,
the first hetero atom being nitrogen, oxygen or sulphur, and the second and
third hetero atoms, if present, being nitrogen, or 2- or 4-pyridyl monosubsti- -
- tuted by lower alkyl of 1 to 4 carbon atoms, lower alkoxy of 1 to 4 carbon

15 © atoms, or chlorine, fluorinc or bromine with the proviso that when X  y is 15

: : —CH=Q< and the side chain in the 8 posmon has the 8 configuration
then R is other than 2-pyridyl.

When R is a heterocyclic radical, this is preferably fully unsaturated. R has pre-
ferably two double bonds when five-membered. R has preferably three double bonds

20 when six-membered. o 20
R has preferably one or two hetero atoms. When R has one hetero atom this is
conveniently pyridyl or thienyl. When R has two hetero atoms, this is conveniently



conveniently 1,2,4-triazolyl, or 1,3,5-triazinyl. The ring carbon atom
t hrough which Ris attached is conveniently ortho or para to a ring hetero
atom e.g. 2-pyridyl or 4-pyridyl, 2-thiazolyl, or 1,2 4-triazol-3-yl. 5

Wien Ris 2- or 4-pyridyl nonosubstituted by lower alkyl, the alkyl
substituent 5 may, contain especially 1 or 2 carbon atons and preferably

signifiegynethyl. Wien Ris 2- or 4kpyr|dyl monosubstituted by | ower ’
al koxy, ﬁ. al koxy substituent may, for exanple contain especially 1 or 2
carbon at §ns and preferably srgnrfres ! - '

4- pyridyl . L el a edal |y
chl ori ne. The smdaolglhauazolylnmdnmlﬁ oppginhdxmyh Wﬁentmhasehrgpdleemeatm é!isys may be in
the a- or [err]- n%ﬂ-mnolyl ¥s3 ama . cont ( caI not .
particul arly defjp E%EL 4_ ok ‘lsfor §§f5‘6’h at ons.
15 Further,sin acc XCR z\Nknt @b sGHstidn® | My be
obt ai ned by a prmeemtam@q?cmllyr 2acarbon aam;nrdg: r oﬁylforrrul all, -
[err] Il 20 is 2-or 4-pyndyl monosubstxtuted fower alkoxy,the alkoxy substituent

20 [err] isas dﬂj&{g 9 eéWe congain, esgeqially 49t} “ﬁ%"“ B Ao Prefretly pigmifies

wherein [en0] is | oweh Relsky lor 8pyddyl Sondsubaitltrbyaialopss, @é hidgeihy @dhott Ol yl1o

ca abIe of bern |chlos®. by a 't hi o group with-a conpound of: forrrulalll
2 5p gsrd’cldb e.'side chain ¥n the 8 posmgn of gxﬁ/ggﬂene mo:etyrmmay be in the @- or

e 25’%?%’%2.,%?@@3@%4@4@@0@,@@ y il Wb G060 o an

al kal'i. net ab, ortoh);caﬂs@ tefk.Ng t group fo an -SH group. |n a corrpnund
of formul a -l b [er rl]urr:B@, in accordance with the invention a compound of formula I may be -

30 wherein [err]bPE“gmﬁa“mmgﬁgﬁﬂg&ﬁknto produce a conpound of formula Ia,
[err] la 35 er -

35 x y is as defined above. Process, vari-anda) nay be effected in
conventional manner for nucleophlllc sub tution by a thio group,

bearing in nmind the other substi t uent s\ pvesen; . It is preferred to -use the
correepondrng mesyl ate or tosyrate a!'ao -ound of 40 fbrnula I|

u-}

40 ! -3 1, 4977681
31n general Min the corrpounds of feffmura 111 preferabl y denotes an. al kal i
metal , " espewi al Iyheflden R is not basic, i.e. has no basic nitrogen .atomg The
reaction is convenr;eﬁ'g,;*dgf{ngcegbg&dmhn a solvent. Specially suitable are-
i nert, X is chlorine, bromine or a radical OSO,R, wherein R, is lower alkyl of 1 to 4
o : carbon atoms or phenyl or tolyl: capable of bemg dxsplaced by a thio group
thhacompound of formula III,
25 : o  MS—R S 1 25
wherein ' : . - . -
Risas deﬁned above,and.
Mlshydrogenoranalkahmetal ' : _
S or b) reducmg the —SCN group toan —-SH group ina compound of formula Ib _
' : - _ o . CHy-S~CH . . _ . .
30 | {.;/j“; -
- wherein - B ' '
% yis as defined above,

to produoe a compound of formula Ia, :

. .Ia '_

35 | wherem v o e .'_"'-i'
' x ylsasdeﬁnedabove P '

Prooess yariant a) may be eﬁected in convennona] manner for nucleophlhc subsu-
‘tution by a thio group, bearing in mind the other substituents present.’

' . It is preferred to use the. correspondmg mesylate or 105 late as compound of : '.
40 formula II. ) _ 7 - 40



aprotic, polar solvents, e.g. am des of organic carboxylic acids, such as
dinmethyl form 5 am de, or alternatively hexanet hyl phosphoric acid
triam de or acetonitrile, optionally 5 adm xed with a snall portion of

water. The reaction s preferably effected:-at an el evated tenperature, e.g.
between 50 and [err]. The reaction is conveniently effected in the absence

- of oxygen, e.g. in an atnos- 10 sphére of nitrogen.

10 It is convenient to use an excess of the conpound of formula I'l},4¥. 9. 2

~to 10 nols of the compound of formula Il1l, for each nmol of the conpoynd of
fornmulda 11. The reduction of eondd8nhél of formula lb to conpounds of

formilaTa Moy, R GChEbudpblnds FRHRAGE TBNRUQR R ok AR maR! hods for the
heducti on espechailyWwhed R iCaotlusit,G.e. hits no basic nitg@maads t 0 ner capt o0 ‘conpounds,

bearing.in gf@wﬁhg&%shﬁnmwmg o%?f%?% :%sabh%ﬁf% it is
pr ef er abl y2EPHe OV g PRI _ e-> case an et her,
such as te%@%ﬁ%ﬁ?@f HOSPHOT g SRR O 25TV ant. P _n(%?y reduti on
with [ithium Thd tesdrion snpreférytdy effbered aEyL eliveted ehipeeiiede.g. detweanoid t enper at ur e.
20 andTI8@°*Caor ki ng up .of "t he ‘{'ea tion mxture obtained in accordance
Whth the agﬁvégfni o s senyenicatly effvered Rhtmrs ¢ SEYEh ©81 PR &S obtﬁéned.
conpdunds BT af ivemien B adEcd df el cBiblpoaflt @SR ANCEE, Bied 10 dighown Bt hods .
The corfpounﬂ&ee(fmpbﬁndrmlfmhlarmggfobaclpmelstémue compdundbef fommunIdr in the form of
~acid additignlhs

_nTheategustioonf rcampounda,of fprimelel4 o mgﬂ!"ii%&?‘ﬂ%‘”.ﬂ‘h%% produced from
the free b§s _am'memﬁﬁﬁ%gsm . ﬁ:&ﬁ%ﬂ%& o prathis! abl g acid for
$t is Préfethblf efftre o fa

-

sal't ‘Por maiHowérer, iR i hydRiRE I ki dakendn AL €71 al s of
formul a || ethireduehi as teXaliydrofirdngis espeialluseis yollveyr,. O-t osyl, are known. Conpounds
‘of fornul a_| | Ththetedicponx with pithjpm nalumipign  1gridee aaavpi b8, fs*dbfai ned 30

by repcti off Bin ‘ﬁﬂﬁgq 38 1 red QU blcre| Mrained in accordance with the sbove 2
-30_'[2%]' 1 G 'pgﬁmmmaam RS Ghuled \ompodhds uf [TormsR HOmayS boxybr oni de. 35
I nsof ar as effdated jpracedrderice with kypwit taethogds.art i ng materi al s Ls not descri bed, these

are 35 knowp Thy cot of f (Joeay be prescat 8 fees i % "%ocesses;- or in
a m%e'r'--a%%ﬁﬂ%}rb%%%éﬁﬁﬁﬁ% _?}ﬁ&%}%, own r ocesses.
25 I .

The conpouags of formula | exhibit pharmacol ogical activity. In particular
they ‘exhi bit @bnstertibg uespristsi of dorgitle 15 wherein Znis chlerine,Qmpsyher Pid¥lcat ed by, for

exanpl e, i AGUET™on 40 ' ur.ni.ng, i nN. [ 1 es] ' _
6'.hydi@Xdef&%$£o(%ﬁélmﬁgﬂgﬁ g '%Pré’{‘]’é'e’?}m t{gggéaﬁglg%c?f- h._chnger;@t- edt,
Acta physiol.scand., Suppl. 367, 69- 93 1971)], and additionally by an
ant agoni sm of reserpine-induced catal 885y in mice, the reserpine being
~adminis- tered i.p. at 5 ng/kg ani ody wei ght ‘about 17 ‘hours before the
~ test .substance and the catal eps%’jg"%‘onsi_deredVantagoni sed i.f the mce

I

can wal k off a horizontal tw ne covered pole in a coordinated
manner . _ . 45 The conpounds are
therefore indicated for use as.*anti-Parkinson agents. For this use an

i ndi cat ed d#FFH_dose i's from1 to 100 ny, conveniently adnministered in

di vi ded doses x2 yiisms Befinedmbevea day in unit dosage formcontaining from0.2 to

0 My O B oo S U i 1y e HSpEOTRAUACS Ol 07 U 2 |
may DE adminial 6 Gy 'bb pRIAEEBE Sitbid BB DaroEs®, oo RGiashenddi t1°0n sal t
form Such anflogdusaélehe pro@ssessiddctibell bereis orax kiion protelses. sane order of activity
- The compounds of formula I exhibit pharmacological activity. In particular they
exhibit central dopaminergic stimulant activity as indicated by, for example, induction
40 of turning in rats lesioned with 6-hydroxydopamine in the Substantia nigra [method. 40
' of U. Ungerstedt, Acta physiol.scand., Suppl. 367, 69—93 (1971)], and additionally :
" by an antagonism of reserpine-induced catalepsy in mice, the reserpine being adminis-
tered i.p. at 5 mg/kg animal body weight about 17. hours before the test substance and
the catalepsy being considered antagonised if the mice can walk off a horizontal twine

45 covered pole in a coordinated manner. . - . o R

. The compounds are therefore indicated for use as.anti-Parkinson agents. For this
use an indicated daily dose is from 1 to 100 mg, conveniently administered in dw_xdqd
doses 2 to. 5 times a day in unit dosage form containing from 0.2 to 50 mg, or in
sustained release form. - o L ]

50 “The compounds of formula I may be administered in pharmaceutically acceptable 50
acid ‘addition salt form. Such acid addition ‘salt forms exhibit the same order of activity
as the free base forms and are readily prepareéd in conventional manner. The present
jnvention also provides a pharmaceutical composition comprising a compound of

: formula I, in free base form or.in pharmaceutically acceptable ‘acid addition salt form,

55 'm association with a pharmaceutical carrier or diluent.-. i o : o

45

1 _ 55

, Such compositions may be made in conventional manner to be in the form of, fb_i'
cxample, a solution or a tablet. : i



as the free base fornms and are readily prepared in conventional manner. The
present invention also provides a pharmaceutical conposition conprising a

conmpound of forrmula I, in free base formor in pharnaceutically acceptable
acid addition salt form 55 . massociation wth a pharnaceuti cal
carrier or diluent. . 55 Such conpositions may be

made i n conventional.nmanner to be in t-henform of, for cxanple, a solution

or a tablet, ) 4 : 1,497, 681
4 Additi oh t-he -central dopam nergic stimlant activity of a conpound of
formula | is-also observed when: adm n| st_egr_éd_concom tant ly wit h an -

i nhi bitor of “4hhas-_nhad A97,6 ner addi e

increase in turning madeeHRm: &el &n&hedoamy@gld Rethdat Qdmﬁt?&ff Maﬁpoandcenpound [
of formula I is adomnlasltxealwobbaf‘bdawhé admlmsteudmnmnstantlytwnbrmmﬂum qulmbl tor - of

phosphodi est er ase PBds bep faperadditive W Ahat i ons -
of a conpound, of mﬁ %’ﬂ,&%ﬁgﬁkhﬁ% ’sgﬂ%ﬁfg “act i vigty
are further eSpeCI a h}ieref&dlc&ﬂinﬁdo&eramoﬁa offobhuld Rind laamnag%hdsphoAn

i ndi cated daily dcdsg?%enaa% aawcm dunhdr @P@MW&a@dlfonmisr:ng&kﬁwnﬁg@@ﬁ and ag ¢
indicated rati o of™ B | B
Pom 301 {1 S0k °mz%§*'?% g g (Y

1:1,e.g. 1:5to 1:1, sidi ﬁ l:lEmhlblt phospho—
phosphodl est erase dlmasumts ﬂaﬂle brainy)

di esterase activi t&ﬂ%wg&b% ﬁ’"lﬁl éﬁﬁ%ﬁﬁﬁ%‘yﬁf e| ne or

t heophyl | i negg but Al zino-1H-pyrazolo-
4- am no- 1H-pyr azoI[Gj[4€b @py-urlihxyua d:'nd m@l @-bx adnrﬂ&teﬁin],H-pjuﬁaloaS
1- et hyl - 4- (i sopr oﬁgﬁﬂyﬂ@mﬁ cid| jethyly este) |4163,4- oxybenzyl)-2-imidazol-

[ 3, 4- b] pyri di ne- 5- ?‘% ~4-methoxybenzyl)-2-imidazolidin-
ety 4 bz i e A T o %

et hyl ester and 4-4bj3t Hadibeuzﬁb,ﬂ)azep I-yl)i)l-dpﬂy-ﬂ@ipdazine ethanol, and' papaverine. .

[ 3, 4-b] pyri di ne- 5- car slti'era Ph%fmace“ncafpackage containing as

4- (3, 4-di et hoxy b&f gém ‘%‘j‘" § tﬁﬁh‘]{ FEERHIT s uch as
4- ( 3- but oxy-4s net i 2- |mdazoI| |n- one, - [ tranqw I zers, 59.
of the 1, 4-benzodi azéplsm@mtateéshat gl th umsl pharoiadeatical-c@mp@ifions may be made to '

ngﬁg g.‘?amdeg agent l p?‘vgdeqs ulates, ca

et hyl am no- 5 phe %d?xl.ﬁ Oor Ofr: m:s&%%%t%%fﬁts solufions, %‘mersmns anp&

anti depressants, :;2 teral administration, It is also contemplated that’ ﬂ1ese compositions .
4-[ 3- (5H:di bamz( b da)yaﬁeqmumﬁcoymnmﬂpwnimhsmg fiveddoni]l hABRMRL] cartié and - 30
papaverine. The cd#ms-ltlons nay be nmade u |nto a phar naceutlcal package

cont ai ni ng as. acti \gei, c@‘fﬁbﬁﬁﬂiﬂa } # vt aIco jtion\inclydes Fts*ﬁ‘ of
bt pho E%& e

phosphadi est er ase ;agiitoV b ivd dn mﬁm Kl

10

separate untB$ requfficiedy p mfoc ttahic blllty adm n| stratlon - 35
25 1t is contenpl ag?]e;}t Wﬁdlea fFaaEqﬁléhﬁHMm dwjpbess may be
mde 10 encompass AR AT b o 3. .':’ai'Q‘ T P
powders, granul atef&m@ﬁl@sZﬁb&k%ﬁac&dﬁB&iﬁ%f it 'aﬂﬁﬁx@ ountofphos--

admi ni strati &, asphdidsteragesintdtido t.lbgﬂﬂ&;mdil:&ﬂ&ltblrﬂg@m&ﬂ eemowsl ons for 40

par ent er al adni nistration. It is also contenpl ated t hat these conposi tions

30 -y be made ifp. CQRY n S gé? qﬁ@d
pharmaceutical' carriers an % %lﬂfuegtn@{mﬂl gﬁgces on the pr%ch on of

a pharmaceut | cal corrp05| tion includes the step of bringi ;gh a conmpound of

formula | as one %ea%'{l i dppgminergis simplatingoproprtien, Borefempblysisigpifiesope
phosphodi est er ase g"% S bel ng
35 © suff 48i entdbyvemraﬁ, Légm@hgow%ﬁgsu&&% is\ﬁfm wﬁ;gﬁﬁ%“ﬂ‘e“s &

35 It will be apprecilathedoliowing nerelinjtativet Exemplesal t@pc@mp@emahdaﬁted mrdmﬂea 1 and o
a phos- phodi est er e i tor may be, EXAMY ntIy admi ni'stered in unit-
ﬁﬁé,f.&%

dosage form2 to 5 -tines aﬁﬂé)fyl_@k_ﬂh&yﬁ J@H@éss&r&xﬁraﬁ‘? Such :
conbi nati ons Sémy cont4a g (ﬁms nélkablg) Iméti@nedfphoRyloRjm: eﬂlyléfgmﬁ!& ugrel of 50

formula | and the @g&?vﬁ ﬁmi@PPr@f 4 meihmols) of potassium thiocyanate in a mix-
: of 45 cc 3 hexamethy phosphonc%cnd triamide and 3 cc of water to 80° under a

strean of nitrogen for 20 hours.: Working up is effected by pouring the reaction mixture
.. . intd450:cc of a 0.5 normal godium; carbamate sohition and filtering. The dry residue is
55 dissolved whilst hot in a-mixtuie ‘of ‘methylene: chloride/ether and . treated with ‘active- 55
charcoal. The filtrate is coricentrated and the title compound is obtained by aystalhza-
tion from ethanol in. the:form of piiik-tinged prisms having'a M.P. of 186——188°. =
Hydrogen fumarate: from methylene chloride/ethanol, M P. 182—184° [a]n"
14+ 55° (c=0.5, dimethyl formamde) ' _



40 phodi esterase inhibitor to give the indicated ratio range nentioned

above. 40 The conpounds of fornmula | wherein x Is -CH =C,
exhibit especially interesting central do ] ' ' ' Les.
R preferably signifies the 2-pyridyl or tyano group. In one group of the
conpounds R is hydrogen cyano or a heterocyclic as defined 45 above.

. “I'n another group of.conmpounds R (s cyano, 4-pyridyl or 2-thiazolyl.
- 45 In the followi ng non-limtative Exanples all tenperatures are ‘j®j cated
.in degrees Centigrade. EXAVPLE 1. 6-nethyl-8[err]-thiocyanonet hytl ene
[procesvarlant a)} 50 S 14o7%s8 (135mII|rmIs) of . :

ala¥a
-

Oy =ty ed t oget her

. V\M/h45g (approx 46 mlllmo M@?L. éb SSi umth|ocyanate ina mx- ture
of 45 cc of e W *f,mz Thuos 6 seulnyal o Lo [err]
under a st g§< filrtpgﬁpdg,be whgkingDup Sapialy] @et ed by pouring

t he rgacti tﬂdé eompaﬁrﬂ mlaﬁanedt frof merlﬂleﬁ: qhbrldﬁisopsmou#@apbanat edsol-ution

and fllterslgonpphlea F@s’lld 3@’(‘: 0.5, d ’V’é’ﬁ‘dg\)hllst hot in a mixture
Sty o, (L A7 S A A L el ol 1
filtrate |§,dcgpcen rate e titlhe corrpound I's .obtai ned by crgstal l'i za-
tion forom et hanol i n the t1;!}()lrr£p(]ceﬂx Phﬂéﬁm n ?r?llims having a M Pt
186-[err]. g y WE\Y E‘Z‘F‘ tlor i de/ et hanol , MP
182-[err]: ‘V{%ﬂ?f f,’; AN P”‘a‘P thyl formamide). 5
- 1,497,681 EXAVPLE 2 6 rret hyl - 8EX3aMPLE apt onet hyl er gol ene 4. 5 g (approx 60
©milli ol s) of .sodi um w@bw-éﬁﬂ’mﬁﬁdm edwlr)rrg‘am used in a nmanner_anal ogous
to thit dedbPilBkdi¥y fr82-5° (cafly dimetyd patgbipde)ry rapidly, the 5
crystalline tide corrpound i s obggimpde st om net hyl ene chl ori de/i sopropanol ;
deconpo- 5 :-siti.on poi BimepIBEOR-thix2lyI-thiomptdylJekgolenet Lq}rr] (c =0.5,
di et hyl fomam%-e-)l%”lﬂd@mhmb,l v trgj + §® A (el Jimsthykf sglphaxide)- | are obtained in a
manner anal ogous-to that descrlﬁg arrpl e 1, using the corresponding
10@E£En&{1

start4gng material s of fogmhﬁegﬂ Jlergolife-1 ; ' 20
EXAMPLE 3. M.P. 189—193°; [a]p® = ~ 58° (c=1, dimethyl sulphoxide). = 10

6-nethyl -8[err] - (2- pyrldyl-thl OHE}\D‘}QL},%WO' ine-1 MP. 191- 195 [err] = -
[err] (c=-1, pyridine). %ME omethyl olme_l _

6- net hyl - 8[pgprigs(4s@pyri dyl -t |orret?|]y[1 g‘er ene 15 =~ MP. 191-194; [err] =
+[err?s (c= 1, dinethyl sul phoxi BSAMPLE 8. - 15 EXAMASE 5.

6- et hyl -8[ err]-(2-t hi a%@th B@ﬁ?ﬁrmlnwmv&as@ﬁ@ MP. 192- [err] (decorrp )
[err]=[err] (c 1, dinmethyl suggp gy . EXAMPLE 6. 20

6-nmet hyl -8[err]-thi OCYGQﬁHﬁLWtB&Myl-fhibmkthyl)ergolcne S : 20 M P.
189-[err]; [err]= -58 (c= 1, di rreth sul phOX|de) EXAVPLE 7.

EXZE | ésa thi Ocyanon?t hthl%,%QQ]F %olyl—t 1omethy §l5golg'n8e25 25. . 30

EXAMPLE 11
6—methyl-8/3—(2—pynm1d1nyl—ﬂuomethyl)ergolene

EXAMPLE 12.
6-methyl-88-[3-(1, 2,4-mazoly1)th10methyl]ergolene

.35 | | - EXAMPLE 13. 15
' 6-methyl-88-[2-(1,3 S-mazmyl)tluomethyll ergolene S -

. EXAMPLE 14.
6-methy1-8ﬂ-[2 (4-methylpyndyl)thlomethyl]agolene

| - . 'EXAMPLE 15. | - -
o G-methyl-SB-[2-(4-methoxypyrldyl)thlomethyllergolene 40

' EXAMPLE 16.
6-methyl-8,8- [4- (2—chloropyndyl)thlomcthyl]ergolene

: "EXAMPLE 17. .
: - 6-methyl-8B-mercaptomethylergolme [process b)] :

45 . 11 8 g (40 millimols). of 6-methyl-8,8-th10cyanomethyl—9-ergolene are added por— B ~ T
: ' . tionwise at room temperature to 2 suspension stirred under nitrogen of 15.1 g (0.4 .

millimols) of lithium aluminium hydride in 800 cc of absolute tetrahydrofumn, and

- stirring is effected for one hour at this temperature. Working up is effected by care- -

fully decomposing” with water while cooling well and stirring into 500 cc of a 5% .
50 aqueous tartaric acid solution. The reaction mixture is subsequently rendered alkaline 50
- with a potassium hydroxide solution and the aqueous phase is rapidly extracted with s

methylene chloride containing 109, of methanol. After drying over sodium sulphate



6-met hyl -8[ err]-(2-thienyl-thionethyl)ergol ene EXAMPLE 9.

6- met hyl -8[ err]-(2-oxazol yl -t hi onet hyl ) ergol ene EXAMPLE 10. 30

6-nethyl -8[err]-(2-imdazol yl -thionethyl)ergol ene 30 _
EXAMPLE 11. 6-nethyl-8[err]-(2- pyr|n1d|nyI-thlonethyI)ergoIene EXAMPLE 12.
6-methyl -8[err]- [3-( 1,2,4- tr|azolyl)thlonethyl]ergolene 35 -
EXAMPLE 13. \ 35 6-nethyl-8[err]-
[2-(1,3,5- zinyl)thi onethyl] ergol ene EXAMPLE 14. 6-nethyl-8[err]-

[ 2- (4-neth ridyl)thionethyl]ergol ene EXAVPLE 15. 40 .

6-met hyl - 8[er6]1-]2-(4-nethoxypyridyl)thi hﬂﬁ&bl lergolene . 48
EXAMPLE 16. 6- net yd mﬁ&ﬁfgl’tﬂe—sol{mﬂtl‘ymuﬁf, dipyiflé dylbt)mmsolm'hddyl ] er gol ene :
EXANPLE 17. 6- net Miton®] approk. 20085 kgt oot (d=ck3y Simewel (irmpmiddss b) ] 45 N
11.8 g (40 nmillinols) of 6-nethyl- 8[erﬁ l\ﬁﬁ'. gyanorret hyl - 9- ergol ene are -
added por- 45 tieonw.se at r@glga,ﬁ Mﬁoﬁﬁmﬁﬂw‘ﬁlon stirred ‘under
nitrogen of 5.1 g ((}.gbluﬁbd bfi. ey 80 (23 milliniols) wmmﬂ:m hjeglide: dte'S ice o800 €6 -

of absol ute tetrahysdhwfagﬁmtrﬂeamﬁdai 4?1 r?ézﬁ 81%t this
tenperature. \or k| %}5’ f%’é;fc ’ﬁ%}gﬁh‘é‘ fwat er W
whi | e: cool i ng wel P oﬁ{mxdg gw1thm%

tartaric aciy sol utdeansolufibivis obigidd] andeﬁng(alm:m and dsmbtss bem@dl ¢ Nragmuaia /£d 10 '

al kal i ne.. 50 V\nth!@ﬂ}ﬂb{ifasl%qﬂdmﬁff SO ?Pn %ﬁ%‘é Bhse is
rapi dly extract ed PRI tﬁ)ﬁegﬁgg"é‘m Bhw@ﬂdﬁ' Fﬁjl“fg% t:Eﬁnol -
After drying over zﬁ(?d’iaummﬂl pJ]l@tg 546°6(c 1, dimethyl formamide).

1,497, 681 : rand- renDV|ng t he sol vent by

15
st et ot e s 'n;' o ey SR Rt o (] ()
ith
6- net hyl - 8a- met ha ﬁuaa;eﬁc rmlbkt T8 Bk lerbiated with waterP. 570 sodiaton Of
1.95 cc (25 m I I| oro%gtbtmmgu nwoﬁmddmm%le@mwm@oabsol
acetonitrile? éﬂnﬁﬁ% aanmwt/oeqf r‘ﬂlc’ ghoutd % of mpigs i apbaperog o 2. 5
(10 mil1i ol s) Of Ds 1S kYo GBiain tof Halnple, titAots HIfhd e KL 1 N 15 .

cc of 'absol ut'e pyrdoslpieand 25 cc of ~absol ute acetonitrile, and stirring i's.
effect ed at roomtenpera- ture for on{e{ hour . W)rkllng up |sleffect ed by.
coollngto Opgdiluting ntil 10 a el ear tion is o5 -
obt ai ned, renderl ng al k &gs% Shaa sib“’rbutl ng betwg,g 25 a 10

met hyl ene chl ori de. Aftarmshcwciag and ‘concentratinglt g conhl megl organic
phases by evaporation, Meisetare| - 8a- net-hanesul phon%f(msy @yl@ﬂr gol i ne- |

crystalI|zes;;ofrometharﬁ:}gms{l%n t;r§9 141_ [err] (c= m |rrethyl 30 _
formam de). 15 : ? -

15 Production of a solid pI‘ralslermteutlcaI prepar at 1000 agg 1 mgmﬁg a conpound

of formula | is mxxed wth |actose and optionally with 25 ng of a
phosphodi est er ase Phh{EFLRE e, INPeol ook Sgell Ao B8 Hhd iauaeﬁ,tgecapsulg 5%
sodi u m may, for example, be obtained in accordance with known methods:
| 3B Compound of formula 1 5 mg 5 mg - 35
Phosphodiesterase inhibitor - - 50mg —mg .
- Diluent (e.g. kaolin) : : — mg 295 mg
| Cafjsule content of = : 55 mg 300 mg ‘.
| EXAMPLE 20. = | -
.40 ' .Production of a liquid pharmaceutical preparation . - 40

A liquid preparation, e.g. a suspension suitable for oral administration, may con-~
tain a compound of formula I and a phosphodiesterase inhibitor together with an inert,
pharmaceutically tolerable liquid solvent or carrier material. It may further contain -
other additives, e.g: sweetening and colouring agents, flavourings and stabxhzmg agents.

45 The following oral suspensnon may, for example be obtamed usmg known 45
methods: _ o
Oompound oi formula I - - 1.0 mg -1 mg
- Phosphodiesterase mhxbltor T = _ 10
] ~ Vanilla. essence - g, g .
-50 . - Colouring. agent - : - Qs q.s. - T 50
' © -~ Bufter - - S gs. - . gs '
: Water b - gs.up . . gs'up
. : . to Scc - to Sec

"The prcferred oompound of formula I for use in Examples 19 and 20 is 6-methy1— : _
55 ' 8ﬂ-tlnocyanomethylergolene _ _ . _ - 55



q or g0 gel atin sol ution. The dry granul ate is pressed into tablets

of mmize starch and approx. 0.1% 20 of rragnesi um stearate. In this manner

it is possible to obtain, for exanple, tablets having the follow ng
conposi tion: Conpound of fornula I 1 ngy 1 w@
Phosphodi est erase i nhi bitor 25 ny

Lactose 7 : :@3»591m] 60.9 my Tartaric acif
“aﬁ 3 ngy 'Ipl@'pﬁ‘?en%& E}fh&phodxesterase inhibitors for use it Examples 19 an#B0%4R Tal C

54 5 t@pl@ﬂne and caffeine. Magnesi um st ear at e

0.1 ny 30 Tabl et of 100.0
mﬁ 100.0 rrg b) ﬁ%ﬁassgﬁ%& st &5 X of .M the active agent or
agénts al one. The f ow'ng ¢ p s may, or exanpl e, be obtained in
accordance with known net hods: ' s Conpound of fornula 1

5 nmg.C 5 ny 35 Phosph sterase inhibitor

S50 mg © 5 ng Diluent (e.g. kaoli: YAV CH, - Ny 295 mg
Capsul e content of 300 ngf EXAMPLE 20. 40
Production of a liquid pharnaceuticall p{eparation 40 Aliquid

preparation, e. g a suspension suitabkle for oral adm nistration, may con-
tain a conpoundg, % finfornula | and a phosphodi esterase inhibitor together
with an inert, anpmaceutically tolerable diquid solvent or carrier
material. It may Euylidtes grapri-@l e QdrheCHadCH ahves, . €. g. sweetening and -

~cgl ouri ng agents, gf | avouri ngs and\stabilix ng agents. 45 The
4! | owi ng oral . supeadi oné-mambered gmsapxawipiewrocislic piical ianabedubiongh 45
It hods: gOorrpound g]? an nd having 1, 2 or 3 hetero ripg §to the ﬁrst het
Ph hodi ¥s , OXygen or sulphur, and the second Wg
osphodi €sterase in mtrogen or 2- or 4-pyridyl monosu :%sﬁ nce
g.s. ~g.s. 50w+ carbon atoms, loweD4lknhty bfiOto agedatm al:om‘ or chlorme fluorine
g.s. , orobtoid 26 the proviso that when 2 zs —CH=C< and tf¥ ﬁde
g.s. Water chain in the 8 position has the 8 configiratiot Rhen R is othél -tfan 2Li3rillyd,
to 5cc The preferre!‘!lhx sl of formula I for use in Exanples 19 an 20
is 6-methyl- 5%8) reactisg g cqmpoyndiopformulallat hy| er gol ene.
55 7 ex- 1,497,681

rs for use in Exanples 19 and 20

7 The preferred phosphodi esterase inhibj
{ IS:- 1. A process for the

are theophylline and caffeine. WHAT
production of a conpound of fornul
I 5 wher ei yi s .the group -CH=C or -[err]-CH,
and &

wherein

e
X yis as defined above, and
20 X is chlorine, bromine or a radical OSO.R, wherein R, is lower alkyl of 1 t0 4 20
carbon atoms or phenyl or tolyl
with a compound of formula III,

MS—R ) Ix
wherein )
25 R is as defined above, and : _ 25
M is hydrogen or an alkali metal.
2. A process for the production of a compound of formula I stated in claim 1

N
wherein x vy is as defined in claim 1 and R is hydrogen or cyano which comprises

reacting a compound of formula 1I stated in claim 1 wherein x y and X are as defined
30 in claim 1 with a compound of formula III stated in claim 1 wherein M is as defined 30
in claim 1 and R is hydrogen or cyano.
3. A process which comprises reducing the —SCN group to an —SH group in a
compound of formula I5,
CHZ-S-CN

{ )
35 wherein

¥ ‘_.CHI
P

X y is as defined above,

35

e presence 20 of some tartaric acid, approx. 5% of talc, about 5% ;




N N Ris a 5- or 6-nmenbered unsaturated heterocyclic radical attached
through a ring carbon atomand having 1, 2 or 3 hetero ring atons, the
first hetero atom 10 bei ng nitrogen, oxygen or sul phur, and
the second and third hetero atons, if 10 present, being nitrogen, or 2- 0X
4-pyridyl rmonosubstituted by |lower alkyl of 1 to 4 carbon atons, [ower.
al koxy of 1 to 4 carbon atons or chlerine,: quorlmu h the
provi so that when [err] is -CH = C< and the si del m"mmmm#m si tl
has the [err] conflguratlon then'R.is other. than Z-pyridyl" 95 +*5 '
whi ch conprises a) reactl ng a _conpound 14P7:68r mula || rerrj_ym_eu'_gu_n_x_il s
as defined above, affle gferred phosphodxgéteh& fRbiRk fd@usehﬁqmuﬂﬁesol@ @md@dkcal [err]
wherei R_}err] |StHe6phﬁIine&hk ydffeifd. 20 carbon atoms or phenyl or t ol yl
with a conpound of forqrrulalll 1]
wherein 25 d o
25 Mis hydrogen or anpm‘fefga‘fr er?e‘i e&“’“% c%’po}l%c(’(fafs(’ém%{’ t he production of a
conpound of formula I stated in claiml whegrern x y is as defined in claim
1 and R-ls hydr ogen or cyano whi ch corrprlsg‘s) reacting a corrpound of formul a
Il stat®d iR claim1l wherein x y and- s _ass,def i ned 30 in claim]l
with a conpound of formula Il state claim1 wher&in Mis as’ defi neé
30 in claim1 and R is hydrogen or cyano.f 3. A process which conprises -
reduci ng the -SCN group to an -SH grouﬁ—“n a corrpound of forrrula I b, [err]
b 35 - - wher ej . o
35 x y is as defm"'ﬂnabove 7 s V%
1, 497, 681 €3 is the group —CH = € or —CH,—CH,and 7 The preferred

yis 81'°P o a
phosphodl esterase inhibitors for ude in Exawples 19 and 20 are theophyl I ne

and caffeine. WHAT RBs CE-NrM-rh@abered unsftupted b@secyélio radicalearpehadithfigtonring. a
conpound .of formula I, Jvm gnd havmg 1, 2 or 3 hetero ring atoms, the first hetero atom

5 wherein X0 yis the g beg%f: ;Epéx}lrfdﬂﬁ; dg merrbered
unsaturated heter ocycl1ﬁ4road,b:c ms&fo@fé%l‘k@ﬂi oﬁ%?]g %

having 1, 2 or 3 heter 0 he flrst #ehero

v g, onpoeri i BEIE e B SRR S0 -
if 10 pres@nt bei ng whidhrcompises or -2-- or -pyrl dyl nonosubstitut: ed’ by |'0we
al kyl :of 1-to 4 @irfserinas @meound effermulaiilioxy of- 1 to 4 carbon atons or
chlorine, fluorine or bromne with the prowl-so that when x y is -CH = O<

and the side _
¥ H-CHy . a
' %J) R
C T _

: X y is as defined above, and .
20 X is chlorine, bromine or a radical OSO,R, wherem R, is lower alkyl of 1 to 4 20
carbon atoms or phenyl or tolyl S : :
with a compound of formula II1,

wherem

MS—R - . om
. wherein - o o o S
25 . R is as defined above, and ’ Lo _ _ : .25

M is hydrogen or an alkali metal.
2. A process for the productlon of a: compound of formula I stated in claim 1

. A
wherem x y is as defined in clalm 1 and R 1s hydrogen or cyano which compnses

reactifig a compound of formula 14 stated in’ clalm 1 wherein x y and X are as defined '
30 in claim 1 with a compound of formula III stated in clann 1 wherem Mis as deﬁned 30
in claim 1 and R is hydrogen or cyano.
3. A process which compnses reducmg the —SCN group to an —SH group in a
compound of formula I,
CHy-5-CN .

| '-{;-/.H.csz | .' |

Xy is as defined above,

35 wherein . 35



chain in the 8 position has the [err] configuration then R is other than

2-pyridyl, 15 15 whi ch conprises a) reacting a conpound of
formula I'l, [err] _wherein x y is as defined above, and 20 Xis
chlorine, bromne or a radical [err] wherein [err] Ts Tower alkyl of T to %
20 carbon atoms or phenyl or tolyl with a CMMI I, M5-R

Il wherein 25 . . Ris as defined above, an
25 M /s . hydrogen or an- alkali netal. 2. A pr uction of-a
COW@M formula'l stated in claim 1\/\herimnm"m"wwmﬂmﬁ' ned in -
cl ai m and R i's hydrogen or cyano-which conpri §estrefcts ng a conpound of
formula8ll_stated in claim1 whereil¥9%68 and X are as defined 30 8 in
claim 1 wit heoprod@epesnipeundbf fomiulba 111 stated in claim1 wherein Mis gy

defined 30 in ctaim1l and Ris hydr ogecgzspr cyano. 3. A pr ocess whi ch-
conprises reducing the -SCN group to ?P‘\' SH group in-a conpound of fornula
Ib, [err] 1b 35 wherein {0 . o

N-(:H3

24

35 x y.is as defined above, 8 _ . Ia L _
1,497,681 8 to. produce-a conpoun ormula la, [err] la wherein x .y.is.
as defined ahove 5 4. A=espound of .formula | or |b whenever™®
produced by a pagess clainmed in = 5 claim1 or 3 respectively. 55 A

processsfor -thef | ipgpdefinedpbost a conppound of formula |, as stated in_Caim
1, wherein Xgun'ioss Soogdef faguls § o1& Fhinrenpadied & sursgdiimgrincyan®
substantially as fr %ﬁoﬂ@f@&kpﬁﬂm&&u{jﬁﬁ S‘srsﬁl&ﬁ% 1. ,arrp-l e g..or] 2.
10 pou . f.ar . stated in claim: erein [err] -
i-s as defi né&iﬁ?ﬁﬁ@@ﬁ%ﬁ%ﬁﬁﬁ?&fpé;@P&ﬂé’ﬁ%}‘wﬁﬁw“&ﬁmer produced
by a pBcess ackdr Smpeund of fokmildl 25 fdtedin chim A whasR TR of ddbmiarl @ | j@s
defined in ' o%n‘é Ruie hydrogen| esr ayjnogrteneRr prafuaed byl ef proved abdordigabm 1. 15

8. A conpound™uf” I o was defined . in claimi1l wherein [err] is as
defined in dkbnedf hn 1. §r(#df° ‘flas_fﬁ%/?’éé&eur')%wéy‘ﬁtﬁff? ’@,yﬁfﬁc%ﬁ'ﬁ nd of Caim
7, wherd&in x 8. AscomfBhind-of ormhilh T 4% defiied @dlélm f widhedi G yBis Whi@ERddNn R | S1gN. 11: .
A conpound c1#il 834R ;3 hysegenaryap.i s a 5- or 6-nenbered unsaturated hetero--

20 CY_cl Ic -rﬂﬂjc&fﬂouﬁ%ggfam%,%h&&mism , =C/

20 . _ N
' 10. A compound of Claim 8 wherein R is CN. . o
_11. A compound of Claim 7 wherein R is a 5- or 6-membered unsaturated hetero-
20, cydlic radical as defined in claim 1. - - . ' '
12. A compound of Claim 7 wherein R is 2- or 4-pyridyl. .
13. A compound of Claim 7 wherein R is 4-pyridyl or 2-thiazolyl.
- 14. A compound of Claim 7 wherein R is 1,2,4-triazol-3-yl.
. 15. 6-Methyl-8p-thiocyanomethylergolene. B - o
25 ' 16.. 6-Methyl-88-mercaptomethylergolene. - ' o 25
- 17. 6-Methyl-88-(2-pyridyl-thiomethyl)-ergoline-I. - : '
. : oy —

18. A compound of claim 7 whereinx yis —CH,-—CI-/I _

19.76-Methyl-88-(4-pyridyl-thiomethyl )-ergolene.
20. 6-Methyl-88-(2-thiazolyl-thiomethyl)-ergolene. - . - o
30 © 21. 6-Methyl-88-(2-thienyl-thiomethyl)ergolene. S 30
- 22. 6-Methyl-88-(2-oxazolyl-thiomethyl )ergolene. . '
23. 6-Methyl-88-(2-imidazolyl-thiomethyl)-ergolene.
24, 6-Methyl-8¢-(2-pyrimidinyl-thiomethyl )-ergolene.
.. 25. 6-Methyl-88-[3-(1,2,4-triazolyl )thiomethyl]-ergolene. o o
3 - .26 6-Mehyl-88-[2-(1,3 5-triazinyl)thiomethyl]-ergolene, - 35
_ 27. 6-Methyl-88-[2-(4-methylpyridyljthiomethyl]-ergoféne.  ~ ~ ~ ~ .
28. 6-Methyl-88-]2-(4-methoxypyridyl)thiomethyl]-ergolene.
29. 6-Methyl-88-[4- (2-chloropyridyl )thiomethyl] ergolene.
0 .. ..30. A compound according to any .one: of Claims 6, 8, 10, 15 and 16 in acid
w addition salt form. R . o
: .. 31. A compound according to any one of Claims 4, 7, 9, 11 to 14 and 17 to 29 in
acid addition salt form. . - T - o
32. A pharmaceutical compdsition comprising' a compound according to any one
48 of claims 6, 8, 10, 15:and 16 in free base form or in pharmaceutically acceptable acid
Co : addition salt form in association with a pharmaceutical carrier or diluent. -
C © 33. A pharmaceutical composition comprising a compound according to any one
of Claims 4, 7, 9, 11 0 14 and 17 to 29 in free base form orin pharmaceutically’
Ziclcge%t:ble acid addition salt form in association with a pharmaceutical carrier or
u : . . . ) ) N -
50 '34. A pharmaceuﬁcal-com osition * accordin to. Claim 32 or incorporati B
: - additionally a phosphodiesterase ilx’mibitor. g . : 3 % TcOrpoTaLing 0. :

45



12. A compound of Claim7 wherein Ris 2- or 4-pyridyl. 13. A conpound of
Claim7 wherein Ris 4-pyridyl or 2-thiazolyl. 14. A conpound of Caim7
wherein Ris 1,2, 4-triazol-3-y| 15 _
6- Met hyl - 8[ err] - t hi ocyanonet hyl er gol ene.™~ 25 16.

6- Met hyl - 8[ err] - mer capt onet hyl er gol_ene.

= o ey o] gy ool -

6- Met hyl = 8[err]-(4- pyrldyl-thlonethyl) ergolene |
6- Met hyl -8B[ err]-(2-thiazol yl -t hi onet 19368 gol ene 30 ' ‘
6- Met hyl =8[err] - ( 2-t hi enyl -t hi ok hybrRE d0EENE. R {
30 22~ 6- Met hyl - 8[ er r | - ( 2- oxaz athyterddrPa@aEARYE,) er gol ene. ~23.

6-thhy| 8[err]-(2-imdazolyl-thi 8kdhh@eytreer gol ene. 24. .

6- Met hyl - 8[ err]-(2-pyri nidi nyl - M?&diéﬁ%‘%iah gol ene. 25. 6-Met hyI 8lerr]-
3-(1, 2, 4- tr|azolyl)thlonethylhkmﬁggp% éﬁ% - 26. 6-Methyl -8, 8-
2-(1,3, 5 tr|a2|nyI)th|oneLh¥L}_eLgoLene_________—;_ . 35 27.

6- Metibyl - 8] er mhiate@fof Herinpiidatyls one @kadmgzton s, 1979.

o Vet ol 01 cr PR o B Tt i A RReET ot B 35

6- Methyl -8[err] - [4 (2 chl oropyridyl)thiomethyl]. ergolene 30. A conpound
according to any one of dains 6, 8, 10, 15 and 16 in acid 40 addi ti-on
salt form 40
31. A conpound accordlng to any one of Clalns 4, 7,9, 11 to 14 and 17 to
29 in acid addition salt form 32. A pharnaceutlcal composi ti on conprising
a conpound according to any one of claims 6, 8, 10, 15 and 16 in free base
formor in pharmaceutically acceptable acid 45 ° addition salt formin
associ ation with a pharmaceuti cal carrier or diluent. - 45 33. A
pharmaceutical composition conprising a conpound according to any one of
Clainms 4, 7, 9, 11 to 14 and 17 to 29 in free base formor -in
pharnaceutlcally acceptable acid addition salt formin association with a

—r—

phar maceutical carrier or diluent. 50 34. A pharnmaceutica
conposi ti.on according to C ai m 32 or 33, |ncorporat|ng 50 additionally a
phosphodi est erase i nhibitor. 9

1,497,681 o 9 B. A YORKE & CO.,

Chartered Patent Agents, 98, The Centre, Feltham M ddl esex TWL3 4EP.
Agents for the Applicants. Printed for Her Majesty's Stationery Ofice by
the Courier Press, Leam ngton Spa, 1979. Published by the Patent O fice, 25
Sout hanpt on .Bui | di ngs, London, WC2A 1AY, from which copies may be -
obt ai ned. - . - ' -



