-1- | MPROVEMENTS I N AND RELATI NG TO PYRHW[X14-5 g] QUI NOLI NES AND o
| NTERVEDI ATES This invention conterns a class of novel 5 .
pyrim do[ 4, 5-g] quinoline derivatives, which have been di scovered to be
effective D1 and D-2 dopami ne agoni sts. The concept that various body

tl%igfs contain two dopamine receptors has only recently received general

acc ance. These receptors. have been desig- 10 nated as the 11,-‘1 8%2
receptors. Several D2 dopam ne receptor agonists are known, |ncPu %ﬂg

lergo- trile and pergolide, both ergoliness and LY141865 (U.S. patent

4,198; 415) an ergoline partial structure. These D-2 agoni sts have been

found useful in treating 15 Par ki nson's di sease as well as conditions in

whi ch there is an “excess of C|rculat|qg prol actin such as_gal actor- rhea.

LY141865 (trans-()-5-n- propyMERQYEMERTS BN oANR_ RELARINGE2 | H( and

2H) - pyrazol o[ 3, 4- g] qui BeRINEDODASS 24 FOUDREDT FESINAND OI NEERIED TATES! pr essur e
in mamal s w t hout 20 the occurrence of postural hypotension. This

ahti-hyper- tensive activity is stated to be present in only one of the
stereoi soners of the tranthi{} invenbien comcermsisa ¢lissopkrnovehed as

4aR, 8aR- 5- ng pr0§¥E ﬂléa{é 6- Z]§u§ﬂofln80&é9¥9£€i$é§a”ﬂnlch ‘have been

ZFD pyrazol o[ 3, qgui nol 1 ne L hyeption, rOVI :
trans-()-2,4, 6- bEFﬁV§§FQI§°5933?Ffﬁ?Eﬂv3 Bzl g CRR aﬂ%&ﬁ%ﬁts'
pyri m do[ 4, 5- g]qU|noI|nesThepceneapedth;ttﬁariomsnbady tissues contain

o two dopamine recéptors has only recently received
N~ general acceptance. These receptors have been desig-
10 nated as the D-1 and D-2 réceptors. Several D-2
dopamine receptor égonists are known, including lergo-
- trile and pergolide, both ergolines, and LY141865
(U.s. patent 4,198,415) an ergoline partial structure.
These D-2 agonists have been found useful in treating
15 Parkinson's disease as well as conditions in which there
is an excess of circuléting prolactih such as galactor-
L rhea. LY141865 [trans-(t)-5S-n-propyl-4,4a,5,6,7,8,8a,9-
(:>? octahydro-1H(and 2H)-pyrazolo[3,4-glquinoline] has also
' been found to reduce blood pressure in mammals without
.20 the occurrence of postural hypotension. This anti-hyper-
tensive activity is stated to be present in only one of
the stereoisomers of the trans-(t) :acemate, the trans-
(-)isomer, named as 4aR,8aR-5-n-propyl-4,4a,5,6;7,8,8a,9-
octahydro-lﬁ(and 2H)-pyrazolo[3,4-g]quinoline.
25 This invention provides trans-(t)-2,4,6-
_ permissibly substituted-5,5a,6,7,8,9,%a,10-octahydro-
< pyrimido[4,S-g]quinolines repreSented by the formula
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1@g§1§ [err]
i's met hyl,

[err] -2- mherern [err] is [err] al kyl or
is Hferr], d or Br; [err] is [err] .5 wher ei n
et hyl, n- propyl or [err] 6 whére R is [err] alkyl or [err] 7

10 where R is independently H Cl, F, Br, CH3, [err], CHO or CF; and

nis 0, 1 or
n- propyl ; or

2; wherein [err] and [err] are independently nethyl, ethyl  ory
a pharmaceutical |l y-acceptable acid addition salt thereof.. gﬁj

Various terns used in this application are defined as follows. The term

[err] al kyl™

i ncl udes nethyl, ethyl, n-pgepyl, isopropyl, n-butyl,

sec-butyl, and tert-butyl. The term'Cl-C3 alkyl" is included within the

[err] alkyl

term. The term[err] al koxy" 20 I ncl udes net hoxy, ethoxy,

n- propoxy and isopropoxy. Pharmaceutically- acceptable aci d addrtron salts
of the conpowmkh%#eﬁﬁwnula | include salts -

10

15
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25

30

R is Cl'“3 alkyl or allyl;
5 _

R® is H,_CH-, Cl or Br;
i, 3 4.5

R™ 1s NHZ' NHR™ or NR'R";
wherein R3 is methyl, ethyl, n-propyl or Rs-co :
where R® is c,-C, alkyl or
—e, - o
o -
o7 e=¥ C
“n ' : . \?)
where R7 is 1ndepenuant1j g, C1, F, Br, CH3, CZHS’ CE,O,

3

C.,H.O or CF and n is c, 1 or 2,
275 5

: whereln R4 and R~ are 1ndependently methyl,
ethyl or n-propyl; or . : '
a pharmaceutlcally-acceptable ac1d addltlon salt bhereof.m
various terms used in this application are
defined as follows. - The term “C;-C, alkyl" includes
methyl, ethyl, n-propyl, isopropyl, n-butyl, sec-butyl,
and tert-butyl. The term "C,-C, alkyl" is included
w1th1n the Cl-c4 alkyl term. The term "Cl—C3 alkoxy"
1nc1udes methoxy, ethoxy, n-propoxy and isopropoxy.
Pharmaceutically~-acceptable acid additién. ,Aﬁ
salts of the compounds of formula I include salts o v/
derived from non-toxic inorganic acids such as hydro-
chloric acid, nitric acid, phosphoric acid, sulfuric
acid, hydrobromic acid, hydriodic acid, phosphorous acid
and the like, as well as salts derived from non-toxic
organic acids such as aliphatjc mono and dlcarboxyllc
“acids, phenyl-substituted alkanoic acids, hydroxy

alkanoic and alkandioic acids, aromatic acids, 'aliphatic

and arcmatic sulfouic acids. Such pharmaceutically-
acceptable salts thus include sulfate, pyrosulfate,



derived from non-toxic inorganic acids suth as hydro- chloric -acid, nitrig
acid, phosphoric acid, sulfuric 25 acid, hydrobromc acid, hydriodic @ &\
aci d, pHosphorous acid and the like, as well as salts derived from @
non-toxic organic acids such as aliphatic nono and di carboxylic acids,
phefiyl - substituted al kanoic acids, hydroxy al kanoi ¢ and al kandi oi ¢ aci ds,
aro ic acids, aliphatic 30. and aromatic sul fouic acids. Such

‘phar maceuti cal l y- acceptable salts thus include sulfate, pyrosulfate,

-3- bisulfate, sulfite, bisulfite, nitratg, phosphate,

nonohydr ogenphosphat e, .di hydr ogenphosphate, netaphos- phate, pyrophosphate,
chloride, brom de, iodide, acetate, propionate, caprylate, acrylate,
formate, isobutyrate, 5  caprate, heptanoate, propiolate, oxalate,

mal onate, suc- dGizall€ateybendfétesebisal £itéunmiatere Ngeadphatgndel at e,

but yne- 1, 4- di oatg e
net%ylbenzoate @ﬁﬁ%% o g?gbgﬁkgrogfgéﬁgég?égﬁéégﬁﬁa§bgﬁio§ Sl
pht hal at e, tereﬁW@ﬁﬁ:aﬁerEBREEhét Eb °r3@¢foh%ﬁmﬂdﬁmﬂkﬁﬂﬁﬁﬁul S

chl or obenzenesulgrepalonatey! eapeyhheaat Scrphsﬂal aﬁ@h@dee [€17531370) r%Q:leQnat e,
phenyl - butyrate, citrat

nhenyl - DUt A Gl Sepkastate LenblDvgroubutyeal G 12

napht hal ene- 1- s@lm@ﬁﬁaasub&phthalenbaQatelfﬁmm@Eatﬁmimaleate.~mandelate.
butyne-1,4-diocate, hexyne-1,6-dioate, benzoate, chloro-
benzoate, methylbenzoate, dinitrobenzoate, hydroxybenzoate,
methoxybenzoate, phthalate, terephthalate, benzene-

'\/:

10 sulfonate, toluenesulfonate, chlorobenzenesulfonate,
xvlenesulfonate, phenylacetate, phenylpropionate, phenyl-
butyrate, citrate, lactate, B-hydroxybutyrate, glycollate,
malate, tartrate, methanesulfonate, propanesulfonate,
naphthdlene~l-sulfonate, naphthalene-2-sulfonate and

15 the like salts.

Compounds of formula I have two asymmetric
carbons (optical centers) at 5a and %a and can thus

exist as four stereoisomers occurring as two racemic
pairs, ordinarily designated as, the trans-(i) racemate

20 and the cis-(t) racemate. The trans racemate is composed
of the trans-(-)-stereoisomer (5aR,9aR stereoisomer)
represanted by II below and the trans-(+)- (SaS 9as.
stereoisomer) represented by ila.
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Oy) cal centers) at 5a and 9a and can thus exist as four stereoisoners
‘oCtdrring as two racenic pairs, ordinarily designated as the trans-([err])
racemate 20 and the cis-() racemate. The trans racemate i s conposed of
the trans-(-)-stereoi soner .(5aR, 9aR stereoi soner) represented by Il bel ow™,
and the trans-(+)-(5aS, 9aS stereoi soner) represented by lIla. [err] - 4-N
wherein R. R and R have their previously assigned neani ngs. These _
trans-(-)-(5aR 9aR) stereoi soners rep- rgsented by fornula Il are active
dopam ne D-2. agoni sts. Conpounds according to formula Il thus forma second
5 aspect of this invention. The trans-(+)-(5aS, 9aS) stereoi soners of
fornula I'la are active dopgm ne D,1 agonists. Conpounds according to

formul a |la t hushérein Ri R dbFecthaye thied 5 preNipusly Besigsedt he

trans-(+) D1 agoiisigs ar rHedss 3Gns] O (3 2809388 Qeékéoigaaekgeréi-

1@“ the like salts. Compounds of fornula | have two asymmetric carbons

Lranes () 02 Aemetey sbe e O acemtes (Lbpsall 9 pareasihetly
group of conpowwhpceunsds rosrding to formula II thus form a second
5 aspect of this invention. The trans-(+)-(5asS,%as)
stereoisomers of formula Ila are active dopamine D-1
agonists. Compounds according to formula Ila @hus form
a third aspect of this invention. Because the trans-(+) _
D-1 agonists are less active on a dosage basis than the /
10 trans-(-) D-2 agonists, the trans-(it)-racemates (II + |
Ila) are chiefly useful for their content of the active
trans-(-)-stereoisomer.
- A preferred group of compounds are those of
formulae I, II and IIa in which R is n-propyl. Another
15 preferred group of compounds are those of formulae I,
II and IIa in which Rl is NHZ and/or-R2 is H.
Compounds of formulae I, II and IIa include,
for example:
- 5aR,9aR-2-diethylamino-6é-ethyl-5,5a,6,7,
20 8,9,9a,lo-octahydropyrimido[4,S-g]quinoline_sulfate,
) trans-(t)-2-methylethylamino~4-methyl-6- :
n-propyl—S,Sa,6,7,8,9,9a,10—octahydrdpyrimido[4,5-g]- S
quinoline monohydrophosphate,

trans-(t)~-2-n-propylamino-6-n-propyl-5,5a,-
25 6,7,8,9,9a,10-octahydropyrimido[4,S-g]quinoline maleate,
. 5aR, 9aR-2-amino-4-chloro-6-ethyl-5,5a,6,~ '
7,8,9,9a,10-octahydropyrimido[4,5~glquinoline succinate,
' trans-(%)=2-amino-4-bromo-6-allyl-5,5a,6,~
7,8,9,9a,10-octahydrepyrimido{4,5-g]quinoline phthalate,
30 . 'trans-(i)-2-nepropylamin646—n~propyl-5,Sa,-
6,7,8,9,9a,lo-octéhydropyrimido[4,S-g]quinoline mesylate;



formylae |, Il and Ila in which Ris n-prdpyl. Another 15 preferred group _
of Qonpounds are those of formulae I, Il and Ila in which [err] is [err] 7
andfor R is H Conpounds of for mul ae I, I'l and Ila include, for exanple:
5aR 9aR- 2- di et hyl am no-6-ethyl -5,5a,6,7, 20 : :
9 9a, 10- oct ahydr opyri m do[ 4, 5- g]qU|noI|ne sul f at e,
tra 2 () - 2- et hyl et hyl am no- 4- net hyl -
n- propyl-5,5a,6,7,8,9,9a,10-octahydropyriﬂ$ﬂo[4,5-g]- qui nol i ne
nonohydr ophosphat e, trans-()-2-n-propyl am no-6-n-propyl -5, 5a,- 25
6, 7,8,9,9a, 10- oct ahydr opyri m do[ 4, 5- gl gui nol i ne nal eat e,
5aR 9aR- 2- am no- 4- chl or o-

6: et hyl
7,8, 9, 9a, 10- octahydropyrlnF % 52éTgu?W&F?rﬁ?@ﬁﬁﬁﬁ*mﬂf?a 6,7.8,9,92a,10-
‘trans- (+)-2- an1noctahydnop$rahi§b{5 5egPgquinoline hydrochloride,"

7,8, 9, 9a, 10- oct ahydr opyri %Qﬁ[éaﬁ ?lgxﬂgﬂg-ég@-?&:gﬁ%@ggies s06,7,8,9,9a,10-

trans ()-2-n-propylam no-6-n-p f
10- octahydropyrlHFHBPXd5°©¥EBPh€P #eSnglgrineline tosylate,

tr?nﬁ g) 2- arsi ng F net hyl - 5a§ﬁ95R123a8eQamﬂ&b s-methyl-s-n-propyl-

oct ahydr opyri mi §94 in ori

SaR 9aR- 2- am no- § éadlh%tﬁyg é SOBX ﬁfﬁmld°[4 S-glquincline
octahydropyrln1ddéh¥§rgpqqnndeyne tosylate 5

S5aR, 9aR- 2- acet ami do- 6- met hyhr 69 QR PS Xﬁzam]do-é Ttﬁyl -5,5a,6,7,8,9,9a, -

5 53,6,7,8,9, 9a 10-8gggﬂ¥g£gg¥;£mlgo 2 5-g qﬁ!ggilne hexan-1,6-dioate,
N ' '
10 trans- (:)-2-n-propylam1no-6-1sopropyl-5,5a,-
6,7,8,9,9a,10~octahydropyrimido{4,5~-g]lquinoline dinitro-
benzoate,

5as,9aS-2-methylamino-6-methyl-5,5a,6,7,8,9,~
9a,10~-octahydropyrimido[4,5-glquinoline maleate,

15 - 5as,9asS-2-amino-6-ethyl-5,5a,6,7,8,9,9a,10-
octahydropyrimido[4,5-g]quinoline sulfate,

5as, 9as-z-dimethylamino-4-methy1-s-n-propyl-

5,5a,6,7,8,9,9%9a, 10-0ctahydropyr1m1do[4 5-glquinoline
succinate, |

20 5aS, 9as-2-ethylamino-4-chloro-6-ethyl-5,Sa, -

_ 6,7,8,9,9a,lo-octahydropyrimido[4,S-g]qﬁinoline mesylate,

Sas, 9as-2-methylethylamlno-6-a11y1-5 5a,6,7,~-
25 8,9, 9a 10-octahydropyrimido[4,5-g]lquinoline citrate,
Sas, 9as-2-methylam1no-6-allyl-e-methyl-
'5,5a,6,7,8,9,9a, 10-octahydropyr1m1do[4 5-g]qu1n011ne
* ' lactate,
5as,9as-2-amino-6-allyl-4-bromo-5,5a,6,7,8,~
30 9,9a,10-octahydropyrimido[4,5-glquinoline sulfate,



Oct ahydr opyri m do[ 4, 5- g] qui nol i ne hexan-1, 6- dloate 10

ans--(.) - 2-n- propyl am no- 6-i sopropyl -5, 5a, -
6,7,8,9,9a, 10- oct ahydropyri m do[ 4, 5-g] qui nol i ne dinitro- benzoate,
5aS,9aS—2-nethyIanino-6-nethy|-5,5a,6,7,8,9,- S
9a, 10- oct ahydropyri m do[ 4, 5-g] qui nol i ne mal eate, 15 \*j
5aS, 9aS- 2- am no- 6-et hyl -5, 5a, 6, 7, 8, 9, 9a, 10-
oct ahydr opyri m do(4, 5-g] qui noline sul fatg.
5aS, 9aS- 2- di net hyl am no- 4- net hyl - 6- n- propyl -
5,5a,6,7,8,9,9a, 10- oct ahydr opyri m do[ 4, 5- g]qU|noI|ne SUCCInate 20
5aS, 9aS- 2- et hyl am no- 4- chl or o- 6- et hyl -5, 5a, -
6,7.8, 9, 9a, 10- oct ahydr op$rEnPdsF2-8ine oy hanipe-6rerypraryl-5,5a,6,7, - .

5aS, 9aS- 2- met hy |§HQ$|§6LB§t?h§hk %y?zﬁﬁd@[z;s %Fqulnollne maleate,

'igrwdrobronide 5aR, 9aR- 2- benzani do- 6- et Ayl -5, 5a, 6, 7, 8, 9, 9a, -

8, 9, 9a, 10- oct ahydropyrim Ui nolJ i ne ci -
5aS, 9aS- 2- et hyl ami no- 6- 2RFy P2 E?F y infnoléStnyl-s,5a,6,7,8,
5,5a,6,7,8,9, 93,5Q, Q@t-ahy:dhgnxbpyrdimﬁ.aoﬁghgﬂmimblmcmel%afte, and
5as, 9aS—2-%g1n 6 ql -4- bronD ,5a,6,7,8,- 30

9, 9a, 10- octahy opyrlnldo U|noI|ne sul fate, - 6-
5aS, 9aS- 2- di net hyl am no- & gp@gypn§s5gt6fqrmulae I, II and IIa are

prepared by: .
(a) conden51ng a compound of the formula

™~ //’\\(

whe*eln R is as deflned as above,

15 _ Y is TH3CO' or (R )ZNCH-, wggreln each R
is independently Cc,-C, alkyl, or one R™" is H and the
other is C1 Cqy alkyl;
with a compound or its salt of the formula

10

20 . S | /
o ' ' ' HN=C : . VI
\ 1

25. wherein R; is defir ed as above to prOV1de a compound of

formula I; or _
(b) alkylating a compound ¢f the formula
o \/\/\
R “?
- i
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8,9, 9a, 10- oct ahydr opyri m do[ 4, 5- g] qui nol i he naleate T
5as, 9aS- 2- di et hyl am no- 6-et hyl -5, 5a, 6, 7, 8, _ f‘r:v
9, 9a, 10- oct ahydr opyri m do[ 4, 5- g]qU|noI|ne naleate, and 5 the like. The

conpounds of fornmulae I, Il and Ila are prepared by: (a) condensing a
conpound of the fornula 10 : [err] wherein Ris as defined as
above; 10 10 15 ' Yis [err] or [err]=,

wherein each R is .independently C1-C3 alkyl, or one [err] is H and the
other is Cl-C3 alkyl; with a conpound or_-ts salt of the fornula 20 [err]
25. wherein [err] is defined as above to provide a conpound of formula I;
or (b) alkylating a compound of the formula 30 [err]

- -7- wherein [err] "and R2, are defi ned.as above to provide the conpounds of
formula I; or (wheheingkha&m@ga arepiefihed dshabbeemtbaprovide the

~compounds of formula I; or
(c) halogenating a compound of the formula

5. | /%(\\/2’\\r//Q\\T

(]
!, i 1f
\/\/\/
U ' A)H ' &
10
wherein R and R' are defined as above to provide the

2

- compounds of rformula I where R™ is Cl or Br; or

(d) acylating a compouhd of formula I wherein R1

is NHZ'to provide a compound of formula I in which Rt

15 is NHR3 where R3 is R6-CO, and
(e) optionally followed by sallfylng to form the
pharmaceutically-acceptable acid addition salt of the
product of formula I and/or resblving a racemic product
to form the optically active product of formula I.
20 The compounds of formula I, II or IIa are

used as drugs either as the free base or as a pharma-.

ceutically-acceptable acid addition salt thereof.
Compounds represented by formulae I and II
are dopamine D-2 agonists substantially devoid of
25 other agonist or'antagonist (blocking) activities. As
D-2 dopamine agonists, the compounds are useful in
treating Parkinson's Syndrome, in treating sexual
dysfunction, as anti-depressants or as anti-anxiety
agents, in lowering blood pressure in hypertensive
30 mammuals and in inhibiting prolactin secretion. Thus,
" the compounds of formulae I and II are useful in the



=
(3 [err] 10 wherein R and [err] are defined as above to
Vi de t he conpounds .of fornmula | where R is Cl or Br; or (d) acylating
a -conpound of fornula | wherein is NH2 to provide a conpound of formula |
in which 3 15 is NHR where R is R-CO and (e) optionally foll owed by
salifying to formthe pharmaceutically-acceptable acid addition salt of (ﬁé
- product of fornula | and/or resolving a racemc product to formthe
optically active product of formula I. 20 The conpounds of
formula I, Il or Ila are used as drugs.egther as the free base or as a
pharma- ceutically-acceptable acid addition salt thereof. Conpounds
represented by fornmulae | and Il are dopami ne D2 agonists substantially
devoid of 25 other agoni st or antagoni st (blocking) activities. As D-2
dopami ne agoni sireatmeatcodpbypestensiosef of depressiomg FardIHeiY s

Syndr ore, e;; ;ggg?g&@;ﬂ%@%r dystage! i o8 sg:gﬁ?gtéli%ﬁiﬁﬁ)ﬁi‘?ﬁ&m&&roﬂs |

and in |nh|bltﬁﬁﬁeﬂﬁél&@FtﬁsséégeﬁFGﬁrlgﬁ by aR % %ﬁ%€n5|yﬁ%%ﬁu{ggn? >

and |l are usefddcretibesuch as galactorrhea and inappropriate lac- '
5 tation.

Compound represented by formula IIa are
dopamlne D-1 agonists. Dopamine D-1 receptors, when
stimulated by a D-1 agonist, are characterized by an
increased cyclic AMP efflux. This effect is inhibited -

10 by D=2 agonists. Stoof and Kebabian discuss these D-1
agonist effects in papers appearing in Nature, 294, 266
(1981) and Brain Res., 250, 263 (1982). The compounds
of formula IIa are potentially useful as renal vaso-
dilators and thus useful in the “reatment of hypertension.

15 _ A still further embodiment of this invention
is the provision of pharmaceutical formulations for
administering drugs of formulae I, II and IIa in the.
treatment methods outlined above. Encompassed within
this invention are pharmaceutical formulations which

20 comprise as an active ingredient a compound of formula
I, II or Ila or a pharmaceutically-acceptable salt
thereof, associated with one: or more pharmaceutically-

_ acceptable carriers or diluents therefor.

Intermediates useful in preparing the com-

25 pounds of formula I, II or IIa are represented by the

 formulae
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di sease, of sexual dysfunction and of disease states characterized by an
excess of prolactin secretion such as gal actorrhea and inappropriate |ac
tation. Conpounds represented by forrmula |la are dopamine D-1 agoni sts.
qubne D-| receptors, when stinulated by a D-1 agoni st, are characterized
by “increased cyclic AWP efflux. This effect is inhibited- 10 by D2
agoni sts. Stoof and Kebabi an di scuss thege D-1 agonist effects in papers
appearing in Nature, 294, 266 (1981) and Brain Res., 250, 263 (1982). The
conpounds of fornmula Ila are potentially useful as renal vaso- dilators and

treatment of hypertension, of depression, *of anxiety, of Parkinson's j;f3§.

thus useful in the treatnment of hypertension. 15 A stil
further enbodi nent of this invention is the provision of pharmaceuti cal
formul ations for adm nistering drugs of fornulae I, Il and Ila in the
treatment net hods outlined above. nconpas§bd.mnth|n this invention are
phar maceuti cal formul ations whi &h \‘c6ﬁpprse {as an active ingredient a
conmpound of forrmula I, Il or Ila a phar ceutlcally accept abl e salt
t hereof, asgoci ated with one or eutl ally- accepggble carriers
or diluents therefor. Internedlate\\ squEBé\g eparing the
pounds of formula 1, Il or Ila are rlgpresente &py the fornul ae [err]

\/u

10

_T/\,/'\?/'\
NN

pe L

IVa

15
wherein R® is H, CN or (C,-C; alkoxy)-CO, and R! and
R2 have the same meanings as in formula I above, or an
'{i:} acid addition salt thereof. |
et Another class of intermediates useful in pre-

20 paring the compouhds of formula I, II or Ila are repre-
sented by the formula

~ VNV
Gl L] v
25 2\/ \/ '
: 9 12

17C3 alkyl or allyl; and R
is methyl, Or'cl—c3 alkoxy

where R” is H, CN, C,-C

g3



393 9 [err] 10 wherein [err] is H CNor ([err] al koxy)-CO and [err] and
%ipt her class of internediates useful in pre- 20 paring the conpounds of

orimula I, Il or Ila are repre- sented by the fornula [err] 25

[err] | Va where R is H CN or [err] -
alkyl or allyl; and [err] is nethyl, or [err] al koxy -10- Conpounds of™
formula I, I'l-or Ila wherein is H can be prepared as shown in the follomﬁnd
reaction schenme: 5 Synthetic Route 1 [err] 10 [err]

15 | | . -10-

Compounds of formulé I, II or IIa wherein R2

is H can be prepared as shown in the fcllowing reaction

~scheme:
5 o ' Synthetic Route 1
NH
Rm/ . o6/ NN, L
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20  wherein RY, R? and r'°
' The procedure is equally applicable to the -
synthesis'of the trans-(-)-stereoisomer (Ib) or of the O

trans-(+)-stereocisomer (Ic),

have their previous meanings.
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sol
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tenperature to reflux, preferably in an inert atnosphere, such as nitrogen.

wherein [err] and R have their preVious neanings. The procedure is
equal ly applicable to the syntheS|s of the trans-(-)-stereoi soner
of the trans-(+)-stereoisoner (lc), 25 [err] 30 wherein [err] and [err]
have the sane significance as before.
Jents, such

i de (DVF),

as Cl-C4 al kanol s, dinet hyl sul foxi de (DVBO), di nethyl -
and acetonitrile. The reaction is run 5 fromroom

Optically active ketones (Xa and Xb bel o#dlare used to prepare the

optically active intermedi ates Vb and Vb 10 [err] 15 wherein [err] and R
have the sane significance as before.

active ketone Xa,i's de- ScLlp geg9bﬁ%9§/BgP sg& pgk ﬁ#igycgﬁc%hgs before.

st er eoi soneri c RBESRETXE i &

escri ar syn

used to prepareSuitable solvents are polar organlc solvents, such as

10

(R’

15

20

25

C1 4 alkanols,,dlmethylsulfox1de (DM;O), dimethyl-
formamide (DMF), and acetonitrile. The reaction is run
from room temperature to reflux, preferably in an ine;t
atmosphere, such as nitrogen.

Optically active ketones (Xa and Xb below) are
used to prepare the optically active intermediates Vb
and Vc

‘e H . o H .0
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wherein R’ and R10 have the same significance as before.

The preparation of the optically active ketone Xa is de-
scribed below. The preparation of the stereoisomeric
ketone Xb is described below.

A similar synthetic route is used ‘to prepare
compounds according to formula I, II or Ila in which
Rz is other than H. '

(I'b) or

Sui tabl e sol vents are pol ar organic

hetlc roufe is

P
B

The preparation of the optically



spounds according to formula I, Il or ITa in which 25 R2 is other than
y -12- Synthetic Route 2 [err] 15 wherein [err] and [err] have their

e¢i ous significance and R12 is CH3, or [err] al koxy,- and [err] is CH3 or
OH. During the work-up of the ring closure reaction, the [err] of the ester
group is replaced with OHto yield a 20 4-OH derivative. This OH derivati ve,
I's then hal ogenated to yield those conpounds of fornula. | where is O\
or Br. Suitable halogenating agents are [err], PBr3, [err] or SOBr2. The
reaction is usually run at reflux tenpergfqire. An ether solvent can

optionally be present. 25 _ The sane procedure starting with the
trans- (-)-enantioner produces Id and with the trans-(+)- enanti oner
produces le -13- [err] 10 and this product is transfornmed where [err]
is OH by Synthetic Route 2
. X .
NN .
(=9 § ° H
L L L * R’ A _—
5 ' ' 12\./ \l/ Hz
| va | VI
' . 0
AN \T/ \T U
10 . . —l u o ®
N\ N
Le © L6
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wherein R1 and R9 have their previous significance and
R12 1la

is CH5, or C,=C, alkoxy, and R is CH, or OH.

During the work-up of the ring closure reaction, the

R of the ester group is replaced with OH to yield a

20 4-OH derivative. This OH derivative is then halogenated
to yield those compounds of formula I where R%? is Cl or _
Br. Suitable halogenating agents are P0c13, PBry, | o/
SOCl2 or SOBrZ. The reaction is usually run at reflux
temperature. An ether solvent can optionally be present.

25 The same procedure starting with the trans-
(-)-enantiomer produces Id and with the trans-(+)-
_enantiomer produces Ie




hal ogenati on to conpounds of structure Il or Ila. The starting materials Va_.
of synthetic route 2 are prepared according to the follow ng procedure: t.
ketbne (X for the trans racemate, Xa for the trans-(-)- 15 st er eoi soner

and Xb for the trans-(+)-stereoisoner) is netallated at G7 with a lithium
am de; as for exanple |ithiumdiisopropylanmide, [err] to forman enolate

ani o This anion then reacts with acetyl chloride or an dial kyl carbonate

to yield conpounds represented by Va. 20 -=13Fhese | atter conpounds are
transforned to the desired pyrimdine, and then purified from contam nants.
Finally, conmpounds of forrmula I, Il or lia are nost easily prepared by
utilizing a ketone starting material (X, Xa or Xb) 25 [err] 30 - 14-
wherein Ris Cl1-C3 al kyl or aIIyI "The: ket ones repre- sented by X, when R

is Cl-C3 alkyl, are pr y= par ed by the [ OCE&SH eby a

6- al koxyqui nol i ne g t6bhﬁaép§\ ?hal wher ei n R
Is [err] alkoxy; is uateﬂnlze mnth a

. lna &s o na

I4 Ie
~ 10  and this product is transformed wh a2 s ¢
product is transformed where R is OH by
halogenation to compounds of structure II or Ila.
The starting materials Va of synthetic route
2 are prepared according to the following'procédure: the
ketone (X for the trans racemate, Xa for the trans-(-)-
15 stereoisomer and Xb for the trans-(+)-sterecisomer) is
metallated at C-7 with a lithium amide, as for example
lithium diisop:opylamide.(LiN[CH(CHz)zl),'tQ form an
enoclate anion. This anion then reacts with acetyl chloride or an
dialkylcarbonate to yield compounds represented by Va.
20 These latter compouhds are transformed to the desired
pyrimidine, and then purified from contaminants.
W ' - Finally, compounds of formula I, II or IIa
are most easily prepared by utlllzlng a ketone starting
material (X, Xa or Xb)

°=( :Q rd j:;x 1Y b
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X Xa Xb
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Cl-C3 al kyl halide and the guaternized salt reduced to yield an [err]
é;ivl-G al koxy-1, 2, 3, 4-tetrahydro- quinoline of the formula 15 [err]
erein Rl14 is [err] alkyl and [err] is defined as above. The
~particular C1-C3 alkyl group remmins intact through the next two reduction
steps: a Birch reduction fol- |Iowed by a sodi um cyanoborohydri de or A
bor ohydri de 25 reduction to yield, ultimately, an octahydroquinoline of \o/

- the formula XIl [err] 30 -15- wher. |n R13 and R are defined as above.

This.enol ether yields X (where R |sl[err] al kyl) upon treatnment with acid,
Xa is then produced by resolutlon of X as previously set forth. 5
Conmpounds according to I, Ila in which Ris allyl can al so be

prepar ed byherdifd & et qaae ecﬂmlwku:cramgrldesmudoeﬁﬂaﬁiwreﬂﬁ-opt ically

t ket b | ut f.the .t
acomat o ab ST B R pdia MoT Cu-Cs WUk detrariry B o

readi |y trmmw process whereby a 6-alkoxyqu1nollne of the
formula

5 VAV
> T \,

\ /1\/

10 wherein R13 is Cl-c3 alkoxy; iS'queternized with a

Cl 3 alkyl halide and the gquaternized salt reduced
to yield an N- 1" 3 alkyl-6-alkoxy-1,2,3,4- tetrahydro-
_ qulnollne of the formula

15 o - /\T/\f

\/\I/

Xla
20 _
wherein'Rl4 is Cl C3 alkyl and_R13 is defined as above. L
The particular c1 c3 alle group remains intact through \J/

the next two reductlon steps: a Birch reduction fol-
lowed by a sodium cyanoborohydrlde or borohydride
25 reduction to yield, ultimately, an octahydroquinoline
) of the formula XII ' |

| AU
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treatment with dinmethyl formani de dinmethyladetal to yield V, the starting
material of Synthetic Route 1. An alternative preparation of the ketone X - ¢
when Ris Cl1-C3 alkyl, is set forth in United States 15 Pat ent 4,198, 418. &\
An alternative internediate to V, Vb or V¢, is a

| - al(kyl - 6- oxo- 7-f or myl decahydr oqui nol i ne di scl osed in published European
pat eft- application 110496 as is the nethod of preparing this internedi ate
fromthe 6-oxo derivative (X, Xa or Xb). An alternative internediate to V,
Vb or Vc, is a |-alkyl-6-o0xo0-7-fornyl decabgdroqui noline di scl osed bel ow, as
is the nethod of preparing this internediate fromthe 6-oxo derivative (X, .
Xa or Xb).. : The internediates V, Vb and Vc can al so be

pr epar ed by treatlng t hejgbove 1ial kyl - 6- oxo-7-fornyl - decahydrqu|noI|ne
with a primry 8P3§668n8arya§ﬁ13e |ﬂr?h€e§%€§€né§ O¥%e dehPak &t eRQL agent to

yi elg the 7- ][mnether ggau&sl ani{ waeee hy! esecggcgvalk ¥E) @ﬁonltreatment As
Chrough the synPRED: 8Chto. BeatfecPrp-BroTdRity refo Pt £%e ©°
repl ace one al kpkeyioupglyi sktafiorbbr or with allyl, indirect syn- thetic
routes nustgbe used. Forcgmggghgs béc5&a9n§ tgaISOII Qf f@hlﬁnn@ﬁﬁaﬂ or
n-propyl, reactlogsmgagyiyggggafsorgé prepared by a different procedure
which is described below. The optically active ketones
W Xa and Xb are prepared by resolution of the-trens-(t)-
racemate- as set forth below.
10 The ketones X or Xa are readlly transformed by
' treatment with dimethylformamide dlmethylacetal to yield
V, the starting materlal of Synthetic Route 1.
' An alternative preparation of the ketone X,
when R is C,-C4 alkyl, is set forth in United States

15 Patent 4,198,415.

An alternative intermediate to Vv, Vb or Vc,
is a l-alkyl-6-oxo-7-formyldecahydroquinoline disclosed
in published European patent application 110496 as is
the method of preparing this intermediate from the
| 6-oxo derivative (X, Xa or Xb).

A ' An alternative intermediate to V, Vb or Vg,

' : is a l-alkyl-6-0xo-7~-formyldecahydroquinoline disclosed
below, as is the method of preparing this intermediate
from the 6~oxo derivative (X, Xa or ¥Xb).

.20 The intermediates V, Vb and Ve can also be
prepared by treating the above l-alkyl-6-oxo-7- ~formyl-
decahydroquinoline with a primary or secondary amine
in the presence of a dehydrating agent to yield the
7-mono- or dialkylaminomethylene derivative.

25 ' As can be seen from the above discussion, the
group R in formula X carries through the synthetic pro-
cedure intact. Thus, if it is desired to replace one
alkyl group with another or with allyl, indirect syn-
thetic routes must be used. For example, if R in X, Xa

30 or Xb is methyl or n-propyl, reaction with cyanogeﬁ bro-




G%@pe yi el ds a 1-cyano- 6- oxodecahydroqui noline XV, XVa or XVb where [err] is

ano.- Hydrolysis of the cyano group yields the secondary amne, XV, Xva or
XVb: 'where R15 i s H. Simlarly, reaction of X, Xa or Xb where Ris nethyl 5
with ethyl chloroformate yields an internediate, XV, XVa or XVb, wherein R
s C2H5- O CO, which can al so be hydrolyzed to yleld t he correspondi ng s
conpound XV, XVa or XVb wherein [err] is H [err] 15 XV : XVa \-J
XVb The secondary amine XV, XVa or XVb where [err] is H can then be
selectively alkylated, with the same or_@§. a different alkyl group, or
can be allylated where it is desired to have an allyl group on the ring
nitrogen. In this synthesis, the extrenely reactive allyl halides can be
used to ultimately yield X, Xa or Xb where-Ris allyl. Again alternatively,
XV, XVa or XVbmidewhiehd25a 1Riyane-&ioxededmhydemtEichaliire givanixManert o

yield a novel ighe;HedeagdS> of é z&w' ary&fold&éisofoé \@ze‘@;fa’ fu]p I's
[err], R is H ,and [err] is. IVd) er
yields the seconda amlne, XV, XVa 'or XVb where
H. sSimilarly, reaction of X, Xa or Xb where R is methyl
5 with ethyl chloroformate yields an intermediate, XV, XVa
 or XVb, wherein R15 is CZHS-O-CO,'which can alsoc be
- hydrolyzed to yield the correspondlng compound XV, XVa

or XVb wherein Rls is H.

. :H _ |
10 . [} ® . - @, - (] . (] H L ]
| | VERNVZARN /N\=7 N\ VR Z4RN
O=o I " ® 0=I ' I‘ I O=I | o. .o
N NA NoAay
I &15 ' ' ' 15 - H 3{15.

15 _ : .
XV XVa XVb

The secondary amine XV, XVa or XVb'where R15

1s H can then be selectlvely alkylated, with the same or ..
20 a different alkyl group, or can be allylated where it is -
" desired to have an allyl group on the ring nltrogen In
this synthesis, the extremely reactive allyl halides can
be used to ultimately yleld X, Xa or Xb where R is allyl.-
_ Agaln alternatively, XV, XVa or 'XVb in which
25 Rls is CN can be reacted with guanidine to yield a novel
intermediate of formula III, IV or IVa, where rR! is NH

R? is H, and R® is N (IVb, IVc and Ivd):

2'



| Vb | Vc | Vd Hydrolysis of the cyano product
yields com 10 pounds of formula I'll, IV or IVain which R and R are
both Hand"R is NH2. The hydrolysis is an acidic hydrolysis, such as
aqueous hydrochloric acid, zinc chloride in acetic acid, or zinc in acetic
~aci@, yunder standard conditions. Such conpounds can then be selec- 15

tiv al kylated or allylated to yield drugs of forrmula I, Il or Ila where
Rlerr]. is [err] is H and Ris as de- fined before. The al kyl ati on
(allylation) is done by conventional nethggls. For exanple an al kyl halide
(or allyl halide) in a potar organic solvent, such as DVF;, 20 reducti on
am nation in an al kanol or polar organic sol- vent, wth an al dehyde and
catal yti c hydrogenati on (H2/Pd-on-carbon), fornaldehyde/forn1c acid, or.

wi th an al dehyde and sod|unlcyanoborohydrldeHmnth a trace of acid; I|th|um
al um num hydri de or duhgrane ceductlon e an an1de’erme by treating
t he above secondamgn '

{ hean aei GT anhyﬂ#‘ﬁeoan Pase such
as triethylam ne or riglin nd a s E 4% as et& rl diloxape

t et rahydrof uran (THF) NG\ gi h@t hoxyet ha\;e’ \ua‘fEb}/. Thi s pr\\f;z’ uws al so a
good net hodgf or introducing a&SO tagged cafb n into the R gpoup at a late
‘stage in the synthesis so as avoi d carryi ng®™ he expensive (iSbtopic

IVb IVe Ivd
Hydrolysis of the cyano product yields com-
10 pounds of formula III, IV or IVa in which R8 and R2 are
both H and R' is NH,. The hydrolysis is an acidic
hydrolysis, such as aqueous hydrochloric acid, zinc
chloride in acetic acid, or zinc in acetic acid, under
standard conditions. Such compounds can then be selec-
15 tively alkylated or allylated to yield drugs of formula
I, II or IIa where R is NE,, R2 is H, and R is as Qde-
fined before. The alkylation (allylation) is done by
conventional methods. For example an alkyl halide (or
allyl halide) in a polar organic solvent, such as DMF;
20 reduction amination in an alkanol or polar organic sol-
vent, with an aldehyde and catalytic hydrogenatlon
(B /Pd-on-carbon), formaldehyde/formic acid, or with
an aldehyde and sodium cyanoborohydride with a trace of

acid; lithium aluminum hydride or diborane reduction of -

25  an amide formed by treating the above secondary amine
with an acid halide or anhydridé and a base, such as
triethylamine or pyridine, and a'sqlvent, such as ether,
dioxane, tetrahydrofuran (THF),-or dimethoxyethane (DME).
‘This procedure is also a good method for introducing a

30 tagged carbon into the R group at a late stage in the
synthesis so as to avoid carrying the expensive (isotopic



§ or radioactive) tagged nol ecul e t hr bugh several synthetic procedures'
/h consequent |oss of yield. One still further synthetic route is
avai l abl e for preparing drugs in-which Ris aIIyI This route 5 i nvol ves
adapting the Kornfeld-Bach synthesis disclosed in United States patent .
4,198, 415, Reaction Schene |. By using an allyl halide in step 2 of the {:}
procedure of that patent, a trans-()-I-allyl-6-oxodecahydroquinoline is
produced. This N-allyl derivative is then converted 10 to
trans-()-1-allyl-6-oxo-7-(di methyl am nomaighyl ene) - decahydroqui noli ne,
formula V wherein [err] is allyl. The trans-(-)enantionmer or '
trans-(+)-enantionmer can then be produced fromthe racemate by resol ution.
Compounds of forrmula I, Il or Ila in which 15 is NHR3, R is H CH3, C
or Br, and [errqr|3a¢¥9i§33¥§ﬂtﬁﬂqw%%aK@GC@}eaGﬁﬁéﬂghgSPHeFél s¥BetBaRloaR
ster eoi soner orpthie. A Had & PN 1Weendroiklas [err] with an acid
chl ori de or anhydrrde under sta action i tion such gbfase '
(e.g. pyridine), a sol verliig &% erz(eyntgxﬁ&lg ESF%F 3P egabl y
di net hyl am ne i fopyprebaeing Rings yr,n tvﬂxa.rrm & dst wd 1yt hoﬂl‘hlsf rpubdei ding the

trans-(-) og 52&%@& rga%;e ﬁtﬂé ;ﬁygﬁﬂqq-@%% sgfﬁ):hgélga&@é@osed

derivatives” || T TSt resol ution e trans-() racenmate
(1) using a 25 in Unbied RFaRnPaRRAt 4 19 'aPF&Ft&°§c§8g8We %her
sui tabl e opti cagy yusixid Van 2l Wy Wl deorins sa:epaht ofi the procedure of

that patent, a trans-(t)-1-allyl-é6-oxodecahydroquinoline
is produced. This N-allyl derivative is then converted
10 to trans-(t)-l-allyl-é-oxo-?-(dimethylaminomethylene)-
decahydroquinoline, formula V wherein R? is allyl. The
trans-(-)enantiomer or trans-(+)-enantiomer can then be
produced from the racemate by resolution.
Compounds of formula I, II or IIa in which R
15 is NER>, R’ is H, CHy, Cl or Br, and R3 6

prepared by acylating Ia (or the 5aR,9aR stereoisomer

1

is R°-CO can be
or the 5as,9aS stereoisomer) when R! is NE, with an acid )
chloride or anhydride under standard reaction conditions, i::é
such as a base (e.g. pyridine), a solvent (e.g. ether),
20 and a catalyst (e.g. dimethylamine in pyridine).
 Finally, there are two methods of providing -
.the trans-(-) or 5aR,9%aR derivatives, II or the trans-
(+) or 5as,9asS derivatives IIa. The first method is
the resolution of the trans-(t) racemate (I) using a
25 resolving agent such as d-(-)-tartaric acid or other
suitable optically-active acid which forms a salt with
-the'trans-(—) component of trans-(i)-z-substituted
-6-C,-C, alkyl (allyl)-5,5a,6,7,8,9,9a,10-octahydro- _
pyrimido[4;5-g]quinoline. Similarly, use of a resolving
30 -agent of the opposite configuration, e.g. 2-(+)-tartaric
' acid, yields the 5aS,9aS—stereoisomer. Preferably, '
however, a resolution is carried out on the bicyclic

T :



the trans-(-) conponent of trans-()-2-substituted -6-Cl-C3 al kyl AN
(allyl)-5,5a,6,7,8,9,9a, 10-octahydro- pyrimdo[4,5-g]quinoline. Simlarl y
use of a resolving 30 agent ‘of the opposite configuration, e.g.

| -(+)-tartaric acid, yields the SaS, 9aS-stereoi soner. Preferably, however,

a e oldfion is carried out on the bicyclic -19- ketone, X or XV, to

pr ces4aR, 8aR- 1-al kyl (or allyl)- 6-oxodecahydroqui noline, using _
(-)-di-p-toluoyltartaric acid to forma salt with the 4aR, 8aR-ketone or
(+)-di-p- toluoyltartaric acid to forma salt with the 4aS,8aS 5 ket one.
The resd ved ketone can then be reacted yidh di nmet hyl f or mam de

di net hyl acetal, with tris(dinethyl- am no)nethane or with ethyl fornate
followed by (CH3)2NH to yield 4aR 8aR (or 4aS, 8aS)-I|-alkyl (or allyl)-6-
0x0- 7- (di substituted am nonet hyl ene) decahydr oaui nol i ne 10 of the fornula
Vb or Vc H [errjkeene, X or XV, to produce 4zR@gaR-l-alfwiihdea alkyland R

have their previgayxboreassiapeguiReling, 2ing ROy ydiaplrolfuoye teatakhen be
reacted wWith [eilis to form a salt with the 4aR,8aR-ketone or (+)-di-p-

toluoyltartaric acid to form a salt with the 4aS,8asS

5 ketone. The resolved ketone can then be reacted with

diméthylformamide dimethylacetal, with tris(dimethyl-

amino )methane or with ethyl formate followed by.(CH3)2NH
U/ to yield 4aR,8aR- (or 4as,8as)-1l-alkyl (or allyl)-6-

' oxo-7-(disubstituted apinomethylene)decahydroquinoline
10 of the formula Vb or V¢ )

e H ) ' o | °

NN o \?/ N

) 10 . l ) 10 ' .
(R )zNCH=O H] (R )zNCH=. ) .

15 ' \°/é\l{ \./- 5\19/

wherein Rg'and Rlo.have their previously assigﬁed meaning.
20 Formula Vb or Vc can then be reacted with '
N\ | | - r!
NHz-C=NH VI

25 - wherein Rl

is defined as before, to yield -the optically-
active derivatives II or Ila directly or indirectly.

The above processes can yield salts. Conver-
sion of the salt thus obtained to the corresponding free
base is readily effected by dissolving the salt in water

30 and then adding an excess of an aqueous base (NaOH,

Na,CO, etc.). The free base, being insoluble in the



€5§ 1 wherein R is defined as before, toyield the optically- active
Cer'ivatives Il or Ila directly or indirectly. The above processes can yield
salts. Conver- sion of the salt thus obtained to the corresponding free
base is readily effected by dissolving the salt in water 30 and t hen
addi ng an excess of an aqueous base (NaCH, [err] etc.). The free base,
being insoluble in the -20- basic solution, separates and is extracte&*J
with a water- inmscible organic solvent. The organic extract is then
separated and dried. A solution containipg one equiva- lent of a different
non-toxic acid is then added, and 5. the resulting salt isolated by
filtration or by evapo- ration of the solvent. Alternatively, the sol vent
can be renmoved fromthe dried organic extract and the free base obtai ned as
a residue. Thepdsie duisecicnr) tSepadated ssm] vedektracsatt abth sobyesat- and

the non-toxic a)b% ézoofedgﬁd%a@ﬁca s%%‘é% T];g doBa%%rSQt,%S‘":% i%tbﬁ‘

salt which can 'be prepare an - equrva-
et hanol i c hydrdﬂﬁhﬁ%ﬁﬁ%ﬁlﬁnﬁtd#kﬁﬂwetHaﬁ@ﬂ“@l9ﬁlGpnﬁﬁlﬁingh@nﬁré@ubﬁse

foll gweld by evap%ﬁ@tépra Cﬁlﬁf&(j&e@iﬂ"@igﬂ-t@ﬁ.d aernses! :théﬁt aﬁaeef aﬂg@h ;
L SHE e i S S B bR
ration of the solvent. Alternatlvely, the solvent can
be removed from the dried organic extract and the free
base obtained as a residue. The free base can then be
dissolved 1n a suitable solvent and the non-toxic acid -
10 added as a solutlon The preferred salt is the HCl salt
which can be prepared, for example, by adding an equiva-
lent of ethanolic hydrogen chloride to an ethanolic
- solution of the free base, followed by evéporation of
the ethanol and recryscallization of the residual salt.
15 If it is desired to make a di salt such as a dihydro-
chloride salt, HCl gas can be passed into a solution of
the free base to the point of saturation and the di
salt isolated as above. _
Compounds represented by formula I, II or IIa
20 each have two or more basic centers. The most basic of
these is the octahydroquinoline ring amino group. This
group forms salts readily with pharmaceutically-acceptable
acids. Amine groups of lesser basicity are also present
and these groups will form salts with strong pharmaceu-
25 - tically-acceptable inorganic acids, such as the mineral
acids, or strong organic'acids such as p-toluenesulfonic
acid, to yield di salts. Pharmaceutically-acceptable
acid addition salts thus include mono or di salts derived
from inorganic acids such as those listed earlier in

30 this application.



the free base to the point of saturation-and the di salt isolated as above/x:
Conpounds represented by formula I, Il or Ila 20 - each have two or nore )
basic centers. The nost basic of these is the oct ahydr oqui nol i ne ring
am no group. This group forns salts readily with

phaf maceuti cal | y-acceptabl e acids. Anmine groups of |esser basicity are
al so-present and these groups will formsalts with strong pharnaceu- - 25-
tically-acceptable inorganic acids, such as the mneral acids, or strong
organi c aci ds such as p-toluenesul fonic agygd, to.yield di salts.

Phar maceutical |l y-acceptable acid addition salts thus include nono or di
salts derived frominorganic acids such as those listed earlier in 30
this application. © -21- This invention is further illustrated by the
fol | ow ng specific exanpl ErisSIARENNGCORNATEREAEEhANDL] NIFREBATSS tHeExanpl e

A Preparation offdgﬂaﬁigadspgcgﬁqugxgmglggeca- hydrqu|noI|ne 10 Ten g. of
(- ) di - p- toluoyltartarlc acid were

STARTING MATERIALS AND INTERMEDIATES
Example A

Preparation of 4aR,SaR-l-n-propyl-s-éxodeca-
hydroquinoline
10
Ten g. of (-)-di-p~-toluoyltartaric acid were
dissolved in 75 ml. of warm methanol. The soclution was
added to a solution of 5.05 g. of trans-d2-l-n-
_ prolea6-oxodecahydroquinoline'in 15 ml. of methanol.
15 The reaction mixture was brought to a boil and was then
allowed to cool to ambient temperature. After remaining
o at ambient temperature overnight, crystallization was |
(;)- induced by the addition of seed crystals previously
o obtained. The crystalline tartarate salt was isolated
20 'by filtration and the filter cake washed with methanol;
yield = 2.813 g. (18.7%) of a white crystalline solid
comprising the (- )-dl-E-toluoyltartrate of 4aR,8aR-1-
n-propyl-6-oxodecahydroquinoline; [a]D = «107.49°
(MeOH, ¢ = 1). Recrystallization of the salt from
25 methanol gave 1.943 g. of the optically pure salt,
[«12%° = -108.29° (Me0H, c = 1). |
The (-)-di-p-toluoyltartrate salt thqs-ob-
tained was treated with dilute agueous sodium hydroxide
and the resulting alkaline solution extracted with methy-
30 lene dichloride. The methylene dichloride extract was



sol ved in 75 m. of warm methanol. The solution was added to a sol ution

§ 05 g. of trans-dl-I-n- propyl-6-oxodecqhydroquinoIine in 15 m . of
nethanol 15 The reaction m xture was brought to a boil and was then
allowed to cool to anbient tenperature. After remaining at anbient o
tenperature overnight, crystallization was induced by the addition of seed™y
crystals previously obtained. The crystalline tartarate salt was |solated\v)
20 by filtration and the filter cake washed with nmethanol; yield = 2.813
g. (18.7% of a white crystalline solid cygprising the
(-)-di-p-toluoyltartrate of 4aR 8aR-1- n-propyl - 6- oxodecahydr oqui nol i ne;

[err] =-107.49 (MeCH, ¢ = 1). Recrystallization of the salt from 25

nmet hanol gave 1.943 g. of the optically pure salt, ) [err] The

(-)-di-p-tol uoyﬂraﬁéra?@n%mr% and “the Relvent wemoved Wheredicomt e
aqueous sodi um bﬁdfr@éude anﬂetf@sﬁpsi&glf&slaid@wa%e Sedhiled et kaetad leth

i of, concentr & SHBREEPACLh IR LS aft AL el RN 1SR P BB0 -

resultlng reS|dﬁeomeéeqahrdr¢qnthi3n&ﬂciaﬂﬂxﬂ(ﬁlﬂaasamﬂ (MeOH:i si Fgl).

purified 4aR 8aR-|-n-propytner 1-(alkyl, allyl, benzyl, or cyano)-6-
oxodecahydroquinolines can be resolved in a similar
manner.

Exam le B - N
10
Preparation of 4as,8asél-n-propyl-6-6xodeca¥
hydroquinoline

A resolution of trans-(t)-l-n-propyl-6-oxo-

15 decahydroquinoiine was carried out according to the.
-following procedure: Ten grams of (-)-diQp-toluoyl-
tartaric acid were dissolved in 75 ml. of warm methanol.

The solution was added to a solution of 5.05 g. of trans- i”
[(t]=-1-n-propyl-6~oxodecahydroquinoline in 15 ml. of

20 methanol. The reaction mixture was brought to a boil
and was then allowed to cool to ambient temperature. :
After remaining at ambient temperature overnight, - N\S
crystallization was induced by the addition of seed |

- crystals previously obtained. The crystalline tartarate
25 'was isolated by filtration and the filter cake washed
with methanol; yield = 2.813 g. (18.7%) of a white
crystalllne solid comprising the (-)-di-p-~toluoyltartrate
of 4aR,8aR~l-n-propyl- 6-oxodecahydroqu1nollne, [a]ésoe
-107.49° (MeOH, c = 1).
30 ' "+ Filtrates and mother liquors from the above
procedure or from similar, larger scale procedures



6- oxodecahydroqui noline; [err] 5 * Oher I-(alkyl, allyl, benzyl, _* -~
or cyano)-6- oxodecahydroqui nolines can be resolved in a simlar manner. ¢ -
Exanpl e B 10 Preparation of 4aS, 8aS-1-n-propyl --6-oxodeca- hydroqui noline A
resolution of trans-()-I-n-propyl-6-oxo- 15 decahydr oqui nol i ne was

carfi®d out according to the follow ng procedure: Ten grans of

(-)> -p-toluoyl- tartaric acid were dissolved in 75 m. of warm nethanol .
The solution was added to a solution of 5.05 g. of trans-
[1-1-n-propyl - 6-oxodecahydroqui noline in<23-n. of 20 met hanol .  The

reaction m xture was brought to a boil and was then allowed to cool to
anbi ent tenperature. After renmaining at anbient tenperature overnight,
crystallization was i nduced by the addition.of seed crystals previously
obt ai ned. The cr§RAINIRY tLpRHates ysre geubisghaped BYe rFPRPEI$DN and the

filter cake washeslwéidngreideadd wiithl d1%ali8l8ngs €dBmiAG e armbdte
crystalline solig

43R, 8aR- 1- n- pr opy?g%@g(ﬂ(‘)%eﬂgghe; ?()eé{l}l)rﬁ%ﬁeﬁegj.gkzé%i &'g tﬁ%%fgm}()%%me c=1). 30
Filtrates and notdkvent giorwigldhm sioduiioneofr dcodbreprvi-$rormdsent ar,
| arger scal espr ogpdb@finoline enriched as regards the 4as, 8as-isomer,

' : and depleted as regards the 4aR,8aR isomer. The solu-
tion was treated with (+)-ditoluoyl tartaric acid mono-
hydrate, in accordance with the above proceduré, to
yield 4as,8as-1-n-propyl-6-oxodecahydroisoquinoline-(+).

10 ditoluoyl tartrate of about 80% ee optical purity (ee =
enantiomeric excess). 20 g. of the salt were crystal-
lized from 250 ml. of methanol to give 12 g. of a white
crystalline powder melting at 167.5-169.5°C. with
decomposition; [u]§5= +106.3° (methanol, ¢ = 1.0);

1s [a]§25= +506.7° (methanol, ¢ = 1.0). These figures
indicate an optical purity of about 90% ee. A second

o ‘crop obtained from mother liquors from the above crys-

~<:)F ‘tallization gave 2.3 g. of a white solid melting at

- about 166.0-166.5°C. with decomposition; [a]gs= 106.6°;

20 [0]§ES= +510.8° (methanol, ¢ =1.0 for both) indicating
optical purity of about 94% ee. Recrystallization of
first and second crop crystals from methanol gave a
white solid from which the free base was obtained by
standard procedures. The free base was distilled to

25 yield 4.14 g. of a colorless oil boiling at 82-86°C. at
0.13 torr;, comprising 4as,8as-l-n-propyl-6-oxodecahydro-
quinoline; [a]]235= +86.2°%; [a]§25= +376.6° (methanol, c =
1.0 for both rotations); optical.pqrityi=_about 98Y% ee.

Alternatively, trans-(t)-l-n-propyl-6-oxodeca-

30 hydroquinoline can be treated directly with (+)-di-p-

toluoyltartaric acid to yield the 4as,8as-1-n—propyl—6-



=T

R3- containing tartrates were conbi ned -and the combi ned sol utions treated
fr alkali, thus form ng the free bases which were extracted into a
water-lnn150|ble solvent to yield a solution of I-n-propyl-6-oxodeca- 5
hydroqui nol i ne enriched as regards the 4aS, 8aS-i soner, and depl eted as _
regards the 4aR 8aR isoner. The solu- tion was treated with (+)-ditoluo
tartaric acid nono- hydrate, in accordance with the above procedure, to ™

-yield 4aS, 8aS-1-n-propyl - 6- oxodecahydr oi soqui nol i ne-(+) 10 di t ol uoyl

tartrate of about 80% ee optical purity.bge = enantioneric excess). 20 g.

of the salt were crystal- lized from250 nl. of nethanol to give 12 g. of a
white crystalline powder nelting at [err] wi.th deconposition; [a]25= +106.3
(rmethanol, ¢ = 1.70); 25 15 [err] +506.7 (methanol, ¢ = 1.0). These
figures i ndi cat@t@#emyctmqwauymoﬂ ﬁb@GPPQG%IEQYlAtéli&ﬁﬁEechipCbbt ai ned

from mot her || qiprsydiiad e, ahy §roceduried! sealfbetnda¥eve.3 9. of a white
solid nelting at about [err] with deconp05|t|on [err] 20 [err] -

(rmethanol, ¢ =1.0 for both) indicating optical purity of about 94%ee. -
Recrystalllzatlon of first and second Exsppdeystals from net hanol gave a
white solidgfrom which the free base was obtai ned by

Preparation of trans-(t)-l-n—propyl -§-0X0~7~
ethoxycarbonyldecahydroqulnollne

A. suspension of 790 mg. of sodium hydride
10 (55% in mineral oil) was placed in a 50 ml. round bottom :
flask and the mineral oil removed by three hexane
washes. The solid residual sodium hydride was suspended
in 8 ml. of THF and 1.45 ml. (1.41 g.) of diethyl
carbonate added aleng with one drop of anhydrous ethanol.
15 The resulting solution was heated to refluxing tempera-
' ture and 1.1 g. of trans-(t)-1-n-prbpy1-6-oxodecahydro-
quinoline in 5 ml. of THF was added over a five minute.
" period. The resulting mixture was heated to reflux
temperature overnight. TLC at this point indicated no
20 remalnlng starting material and a new, slower mov1ng

spot was present. The reaction mixture was poured into
water giving a pH of the aqueous layer of about 14. The
"alkaline layer was extracted with methylene dichloride.
The pH of the aqueous layer was adjusted to about pH =

25 and again the alkaline layer was extracted with methylene'
dichidride. The methylene dichloride extracts were
combined and the combinea extracts dried and the solvent
removed therefrom to yield 1.56 g. of a yeilow oil
comprising trans-(t)-1—n-propyl-s-oko-7-ethoxycarbonyl-

30 decahydroquinoline formed in the above reaction.



standard procedures. The free base was diStilled to 25 yield 4.14 g. of 2O\,
colorless oil boiling at [err] at 0.13 torr., conprising
4aS; 8aS- | - n- propyl - 6- oxodecahydro- quinoline; [err] (methanol, ¢ = 1.0 for
both rotations) optical purity = about 98%ee. Alternatively;
sy()-1-n- propyl 6- oxodeca- 30 hydroquinoline can be treated dlrectly
mAt (+)-di-p- toluoyltartaric acid to yield the 4aS, 8aS-1-n-propyl -
- 24- oxodecahydrqu|noI|ne (+)-di-p-toluoyl tartrate which is purlfled by
the procedures set forth above. Exanpl.e ©€25-Preparation of
trans-(f)-I-n-propyl - 6- oxo- 7- et hoxycar bonyl decahydr oqui nol i ne A-suspensi on
of 790 ng. of sodium hydride - 10 (55%in mneral oil) was placed in a 50

m . round bottontflask and thecﬂ%n ral oil renmoved by_three hexane washes.
The solid resi dudFr TRFURIRRK | t\%{% r&%ﬁ@ﬁd@HanwgeH‘ sb:f’lq"l‘tF( r40ys
m. (1.41 g ) ofmekle} h.yéxmrabanat @ tedothexkneg sul trtanoneigtape of oratdyreiiroys -

et hanol . tdH I dpt. Q- X qgﬁg ture
and 1.1 g of trgngle%{% Q,ﬁ@ g}:e%é} oxg\gggghﬁdr ‘Bgiéglﬁgul&% r§n of .
THF was added 0V%¢ag;xqqg;qﬁqﬁﬁyplng the de31red product were combined

5 to yield eventually 880 mg. (55% yield) of a yellow oil.

~ The keto ester was shown by nmr to exist in an enol form
represented by the following structure.

DU °‘T/ N \
OgtiC2Hs / \\t/
. m,ah'?

The compound had the following nmr . spectrum:

1is ' nmr (CDCl;): 12.20 (s, 1H); 4.28 (q, J=7,
, 2H); 3.20~1.10 (m, 16H); 1.36 (t, J=7, 3H); 0.95 (t,
o J=7, 3H) |
T Example D
20

Preparation of trans-(t)-l-n-propyl-6-oxo-7-
— ' dimethylaminomethylenedecahydroquinoline

Four grams of trans-(i)-l-n-propyl-6-oxo-

25 decahydroguinoline were added to a solution of 5.6 g.
of potassium t-butoxide in about 50 ml.'of anhydrous
‘redistilled tetrahydrofuran. ' The reaction mixture was
stirred for 30 minutes under a nitrogen atmosphere.
Nekt, 3.6'm1ﬂ of ethyl formate were added in dropwise

30 fashion while the reaction mixture was cooled in an



— -

C§E§LIOd The resulting mixture was heated to reflux tenperature overnight.

sat this point indicated no 20 remai ni ng starting material and a new,
s!omer novi ng spot was present. The reaction mxture was poured into water
giving a pH of the aqueous | ayer of about 14. The al kaline |ayer was
extracted with methyl ene dichloride. The pH of the aqueous |ayer was -f'
adj usted to about pH = 9 25 and again the al kaline | ayer was extracted™
wi th nmethyl ene dichloride. The nethyl ene dichloride extracts were conbi ned
and the conbined extracts dried and the-2fei vent renoved therefromto yield
1.56 g. of a yellow oil conprising
trans-()-1-n-propyl - 6- oxo- 7- et hoxycar bonyl - 30 decahydroquino{ine for med

in the above reaction. -25- Chr omat ogr ap of, th esi due over Wel m
silica (100- ZOGCﬂE§%§°Q@1rRFEPJ_Jﬁ%ﬁ?ﬁﬂéﬁﬁ»&ﬁ%} gﬁp %F?Fure containing a

chgegf 13”\' aauﬁsyéteannmur&éwu:m teieunehevad \stitrreld adt iambd entint ai ni ng
0
e 05 0f oo DCRPHSEERRLES AGRLESE it erdont bt Bt piACID. ke
enol formeprseantienpbpixHere ol AbviE RILRL & e§°1f(§1 ?&élréa’npaaﬁd had t he
followi ng gnT fegetaVIZedSvith glacial adetid GRER) Mekha?dl( wasl H); 4. 28
(a, J_7 B ‘added to the slurry, followed by 1 ml. of dlmethylamlne
3A molecular sieves was added to aid dehydration. The
subsequent reaction mixture was stirred under a nitrogen _
atmosphere for 48 hours, and was then filtered. The . et
10 filtrate was evaporated to dryness in vacuo. Water was
added and the agueous mixture extracted three times with.
“equal volumes of methylene dichloride. The methylene
dichloride extracts were combined and the combined
extracts washed with water and then dried. Evaporation
15 of the methylene dichloride yielded 4.15 g. (81.4%)
yield of trans-(t)-l-n-propyl-6-oxo-7- dlmethylamlno-
methylenedecahydroqulnol1ne.

_ . Example E

20 '
Preparation of trans-(i)-2-amin¢-6-cyano— .

5,5a,6,7,8,9,9a,10-octahydropyrimido[4,5-glquinoline o/

A reaction mixture was prepared from 16 g. of
25 trans-(t)-1l-methyl-6-oxodecahydroquinoline (prepared
| by the procedure of Bach and Kornfeld U.S. Patent
4,198,415), 26 g. of cyanogen. bromide and 450 ml. of
‘methylene dichloride. The reaction mixture was stlrred
overnight at room temperature and was then extracted
30 three times with 1IN agueous hydrochloric acid. The acid
' extracted reaction mixture was washed with sauurated



Pre aratlon of trans-()-1-n-propyl-6-o0xo-7-
thylan1nqnethylenedecahydrqu|nollne Four grans of

trans ()-1-n-propyl - 6- oxo- 25 decahydr oqui nol i ne were added to a sol ution

of ~g. of potassiumt-butoxide in about 50 ml . of anhydrous redistilled

t et Mefiydr of uran. The reaction mixture was stirred for 30 minutes under a

ni trogen at nosphere. Next, 3.6 m. of etbyh-formate were added in dropwi se

30 fashion while the reaction m xture was cooled in an - 26-

I ce-al cohol bath. After the addition had been conpleted, the reaction

m xture was stirred at anbient tenperature under a nitrogen atnosphere

overni ght. The rignﬂduﬁ1sﬁdanWbicarbphasependttaesoﬂrﬂeélkaqy vlsatile

neutralized wt &G ‘@ggn b a th urry,

fol I oved by 1 rf; &lbf d%tr}sm Y &m%%@ LR e ggﬁkgﬁgg?egg?%ad?%to ai d

dehydr ati on. Hﬁﬁtﬁﬁe wls Sfi areemimRRbid Gk rogen

at nosphere for %ﬂmangirtd:am- (&ben-'é:yhhe&edoxo&'éeaﬂﬁdro&miﬂdﬁrﬁa was
evaporated t® dryfiesss Ik W' Upoviiteactdsn. Chromatography of the oil
: over Florisil (registered Trade Mark {(using chloroform as the eluant
yielded fract:.ons of purified material -welgh ing collectively
11.5 g. (66%) yield. The oil crystallized upon standing

3.20-1.10 (m 16H); 1.36 (t, J=7, 3H% 0.95 (t, J=7, 3H) Exanple D

o to yield white crystals.
10 A reaction mixture was prepared from 4.18 g.
 of trans (i) -l-cyano-6-oxodecahydroquinoline, 5.0 g. of
' t:ls-dlmethylamlnomethane and 50 ml. of toluene. The

reaction mixture was refluxed under nitrogen temperature
for five hours and then was concentrated in vacuo. Five
15 and seéenty-six hundredths grams of a crude yeilow solid
comprising trans-(i)-1-cyanb-6-oxo-7-dimethy1amino-
methylenedeéahydroquinoline were obtained. This crude
Y product was mixed with 2.25 g. of guanidine carbonate in
(:); 100 ml. of anhydrous methanocl. This reaction mixture
20 was heated to reflux under nitrdgen overnight, and was
then concentrated in vacuo. The resulting solid residue
o/ was triturated with hot methanol and filtered. The
filter cake was washed twice with methanol and once with
ether. A yield of 4.11 g. (78%) of trans-(t)-2-amino-6-
{ 25 cyano-5,5a,6,7,8,9,9a,10-octahydropyrimido[4,5~-g]Jquinoline
were obtained having the following physical characteris-

-

tics. Mass spectrum, molecular ion at 229; infrared
~ spectrum peaks (cm ) at 3307.18, 3157.70, 2202 87,
1660.83, 1599.10, 1564.38, 1486.26. - _
-30 Ana1y51s Calculated: C, 62.86; H, 6.59; N, 30.54;
Found- C, 63.18; H, 6.70; N, 30.24.



and the aqueous nixture extracted three tinmes with equal vol unes of

; ene dichloride. The nethylene dichloride extracts were conbi ned and
t he conbi ned extracts washed with water and then dri ed. Evaporation 15  of
the nethyl ene dichloride yielded 4.15 g. (81.4% vyield of '
trans-()-I-n-propyl -6-oxo-7-di methyl am no- net hyl enedecahydr oqui nol i ne. £:>--
Exanpl e E 20 Preparation of trans-()-2-am no-6-cyano- o
5,5a, 6, 7, 8,9, 9a, 10- oct ahydr opyr.i mi do[ 4, 5-g] qui nol i ne A reaction m xture was
prepared from 16 g. of 25 trans-()-1- gyl - 6- oxodecahydr oqui nol i ne
(prepared by the procedure of Bach and Kornfeld U. S. Patent 4,198, 415), 26
g. of cyanogen bromi de and 450 nml. of nethylene dichloride. The reaction

m xture was stirred overnight at roomtenperature and was then extracted 30
three tines with 1IN aqueous hydrochl or iExXaaple F The acid extracted reaction
m xture was washed with saturated -27- aqueous sodi um bi carbonate and
then dried. Any volatile naterlal wer e_ renoved by evaporation |n vacuo ~The

resi due thus obtai ned waFa8PaFafFioy %%ﬁn%dlﬁ)dzoﬁfnl%ﬁﬁr'?év g’:8.-
trans-()-1-cyam; ih;m@xhnﬁ&nyﬂrnpynnﬁﬂdaQ4 S-g]qu1nollne
5

A reaction mixture was_prepared from 1.66 g.
of the 6—cyeno compound of'Example E, 9.7 g. of zinc
dust, 200 ml. of acetic acid and.so ml. of weter. The
reaction mixture'was heated to reflux temperature under

10 a nitrogen atmosphere for about 24 hours and then
stirred at room cemperature for a 48 heur period. Any
volatlle materlal was removed from the reaction mixture
1n vacuo and the resultlng residue dlssolved in water.
The aqueous mlxt;re was made basic with 507 aqueous

15 sodium hydroxide. (eventual pH was in the range 10-11).
A'heavy white precipitate formed. The basic solution
was filtered end the filtrate extracte§ three times with _
a 3:1 by volume chloroform/isopropanol solvent mixture. (:2&
The organic extracts were combined and dried. Removal o

20 of the solvent in vacuo'yielded 0;43'g.”of a light
yellow powder comprising trans-(t)-2-amino-5,5a,6,7,8,~
9,9%a, 10-octahydropyr1m1do[4 5-g]qu1nollne free base.

The free base was converted to the hydrochlorlde salt
which was recrystallized from a methanol/ecetate solvent

25 mixture to yield crystalline material, MP = above 230°C.

Analysis (after drying at 150°C.) ' '
Calculated: C, 47.6§; H, 6.55; N, 20.21;
Faund: C, 47.37; H, 6.65; N, 19.91.



5 fornmed in t

he above reaction Chr omat ogr aphy of the oil over Flor

I on. e [ i sil AN\
(registered Trade Mark (using chloroformas the eluant yielded fractions '

purified materi

al weighing collectively 11.5 g. (66% vyield. The oi

crystallized upon standing to yield white crystals. 10 A
thon m xture was prepared from4.18 g. of

tra a()-l-cyano 6- oxodecahydr oqui nol i ne, 5.0 g. of

tris-di methyl am nomet hane and 50 m . of toluene. The reaction m xture was

refl uxed under

nitrogen tenperature for figie hours and then was

concentrated in vacuo. Five 15 and seventy-six hundredths grans of
crude yellow solid conprising trans-()-1-cyano-6-o0xo-7-di nethyl am no-
nmet hyl enedecahydr 6qui nol i ne were obtai ned. This crude product was nm xed

with 2.25 g. of
reaction nixtur

was t hen concent?
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ion at 229; infpateditReché Upadaadee (CMt kwiall %%pgpﬁgre§¥5zo7gh03202 87,
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62\§6 H 6.59;

64. 38,,.1486. 26.. 30 SIS ated: C,
Sk 1384500 18 insks thesq s 4, Gheicay, syeps dan
be carried out on the separated trans (=) or trans-(+)--
stereoisomers to yield optically active intermediates

and final products.
Example G

Preparation of trans-(t)-2-Amino-4-hydroxy-6-

_n—propyl-S,Sa,6,7L8,9,9a,lo-octahydropyrimido[4,S-g]-

10
15

20
25
30

quinoline

A reaction mixture was prepared from 2.0 g. of
trans-(t)~-1-n-propyl-6-oxo~-7-ethoxycarbonyldecahydro
quinoline (prepared in Example C), 20 ml. of anhydrous
ethanol and 0.67 g. of guanidine carbonate. The reac-
tion mixture was heated to reflux temperature overnight
under a nitrogen atmosphere. The white precipitéte
which formed was collected by filtration and the filter
cake washed with ethanol and dried; yield = 1.36 g. The
filter cake was dissolved in 52 ml. of 0.1N agueous
hydrodhloric acid. The acidic mixture was filtered and
the filtrate concentrated in vacuo. The solid residue
was dissolved in boiling methanol. The methanol solu-
tion was filtered and trans-(t)-2-amino-4-hydroxy-6-n-



»28- Exanple F. Preparation of trans-()-2-anino-5,5a,6,7,8,-
é%?&k%lﬂ-octahydropyrinido[4,5-g]quino|ine 5 A reaction m xture was prepared
+rom 1. 66 g. of the 6-cyano conpound of Exanple E, 9.7 g. of zinc dust, 200
m". of acetic acid and 50 nl. of water. The reaction mixture was heated to
reflux tenperature under. 10 a nitrogen atnosphere for about 24 hours .
then stirred at room cenperature for a 48 hour period. Any volatile R
material was renoved fromthe reaction mxture in vacuo and the resulting
resi due dissolved in water. The aqueous 4Bod ure was made basic with 50%
aqueous 15  sodium hydroxide. (eventual pH was in the range 10-11). A
heavy white precipitate forned. The basic solution was filtered and the
filtrate extracted three times with a 3:1 by volune chl orof orni_sopropanol
sol vent ni xt ur ePETREL v godi & Brd r B Mres HLRRY T drlide § ~IRGHBRA 20
of the sol vent ipn¥agy@ryelsetdd. viud prfpardd Hiystrilldwedowderyieqdpr i si ng

trans-()-2-amng-5,5a,6, 7,8 -.9 9a, 1Q-oct ahydropyri m 4,5- Lnoline
free base. The $r2% %as%zvﬁgo%‘b?ﬁ/‘er'}lgbe tﬁ%%%i%ﬁbﬁ?‘g{% (;%lg]glg#h i ch was
recrystal | i zed phypsicahe¢hanattechsties solmass spectrum, molecular ion
5 at 262. o . |
‘Analysis Calculated: C, 64.09; H, 8.45; N, 21.36;
Found: C, 64.18; H, 8.51; N, 21.13.

The hydrochloride salt had the fgllowing
10 physical characteristics: mass spectrum, molecular ion
at 262. '
FINAL PRODUCTS

1S5 . ' _ - Examgle.l_

_ .Preparation of trans-(#)=-2-amino-6-methyl-
5,5a,6,7,8,9,9a,10-octahydropyrimido[4,5~g]lquinoline

20 . e A reaction mixture was prepared from 1.8 g. of
trans-{t)-l-methyl-6-oxodecahydroquinoline and 2.2 g. of
. tris-dimethylaminomethane in 18 ml. of toluene. The
reaction mixture was refluxed under nitrogen for about
12 hours. An additional 0.8 g. of tris-dimethylamino-
25 methane were added and refluxing continued under nitro-
gen for an additional 5 hours. The reaction mixture was
 then concentrated to dryness in vacuo. The resulting
- residue containing trans—(i)-l-methyl-é-oxo-?-(dimethyl--
aminomethylene)decahydroquinoline férmed in the above
30 - reaction was dissolved in 40 ml.‘of ethanol to which
was added 1.5 g. of guanidine carbonate. The resulting
mixture was heated overnight to reflux temperature under



(after drying at [err]. Calculated: C, 47.66; H 6.55; N, 20.21: FQund:
47.37; H, 6.65; N, 19.91. -29- Trans-()-2-amno-S, 5a,6,7,8,9,9a, 10-oct §
hydropyri m do(4, 5-g] qui noline thus prepared can be al kyl at ed with a | over
al kgl yhal i de or allylated with an allyl halide to yield conmpounds coning
W t the scope 5 of formula | above. Some of the above preparations were
carried out with the racemate. It will be apparent to those skilled in the
art that these same chenical steps can bejgarried out on the separated
trans-(-) or trans-(+)-- 10 stereoi sonmers to.yield optically active
internedi ates and final products. Exanple G 15 Preparation of
trans-()-2- Am no- 4- hydr oxy-6- '
n-propyl -5, 5a, 6,4, &&&ﬁd&mﬁsﬁﬁe&i@opyohﬁbdo[}.ﬂnlﬁ- g&- capsvallime Areacti on
m xture was prep 0 -
trans-()-1-n- pro‘%l d%a%%@%““ﬁo%g‘@é‘r bonyF8é%§ﬁ§8?obﬁth%Ff%%lzgrae%%r ed in
Exanpl e C), 20 n¥he of ikt dradies washedoWizhdebhenod; wiekdani iR Zarbonate.
The reac- (38%) of a light yellow powder. The material was dis-
5 solved in 1N agqueous hydrochloric acid. The acidic
" solution was then made basic with 10% aqueous sodium
hydroxide. Trans-(%)-2-amino-6-methyl-S,5a,6,7,8,9,-
v 9a,10-octahydropyrimido[4,5-g]quinoline'free base, being

25 “mixture to yield crystalline material’, MP = above [err] Analysis / =, .

insoluble in the alkaline layer, separated and was
10 extracted with chloroform. The chloroform extract was
dried and the chloroform removed in vacuo. The residue,
comprising trans-(t)-2-amino-6-methyl-5,5a,6,7,8,9,-
'~ 9a,10~-octahydropyrimido[4,5-glquinoline, was suspended
in ethanol and the ethanol solution saturated with
15 gaseous hydrogen chloride. The solvent was removed in
- vauco and the resulting residue, the dihydrochloride
salt of trans—(i)—z-amino-G-methyl-S,5a,6.7,8,9,9a,10-
octahydropyrimido[4,5—g]quinoline, was recrystallized

from hot ethanol. Sixty-six mg. of dihydrochloride salt
20 were.obtained, MP = 262-275°C. (decomposition) end
having the following analysis (after drying at 150°C.):
Theory: C, 49.49; H, 6.92; N, 19.24
Found: C, 4%9.61; H, 7.03; N, 18.92

25 The higher temperature drying was necessary
because it became apparent after drying at lower temper-
. atures that the dihyd'ochloride salt crystallizes as a
‘solvate and the solvent must be removed by drying to-
obtain a reproduc1b1e analysxs.
30 '



Non mxture was heated to reflux tenperature overni ght under a nitrogen
sphere. The white precipitate 25 whi ch fornmed was col |l ected by

fiTtration and the filter cake washed with ethanol and dried; yield = 1.36
g. The filter cake was dissolved in 52 m .. of 0.1N aqueous hydrochloric
acid. The acidic mxture was filtered and the filtrate concentrated in _{:).'
vacuo. The solid residue 30 was -di ssol ved in boiling nmethanol. The k
‘net hanol solu- tion was filtered and trans-()-2-am no-4-hydroxy-6-n-
-30- propyl -5, 5a,6,7,8,9, 9a, 10- oct ahydr epg~i m do[ 4, 5-g] qui no- |ine

hydr ochl ori de thus prepared crystallized to yield 0.79 g. of product. The
free base had the follow ng physical characteristics: mass spectrum
nDIecuIar ion 5 -~ at 262. Analysis Calculated: C 64.09; H 8.45; N, 21.36;
Found: ~ C, 64.18; H, 8.51; N, 21.13. TEé_B&iEg&hl oride salt had the
foll ow ng - 10 .physical characteristics: mass spectrum .nolecular ion

at 262. FINAL PRODUCTS. 1 - € ration
of trans- () 5. ami no- 6. %rﬁparatlon of trans-(t)-2- aﬁ%ﬁgpg nlpE$8§f

5, 5a, 6, 7, 9 92 ﬁ?-:cﬁyﬂar%f&?/ &3y LiOmoFSRLYIrgPYLind AP ke 5-g]qu1nolme

The reaction Qf Example 1 was repeated except
that 1 g. of transe(i)-1-n-propjl-é-oxo-7-dimethylamino-
methylenedecahydroquinoline was reacted ﬁith 0.4 g. of ‘
guanidine carbonate in 20 ml. of. anhydrous ethanol. ; -\

10 (Trans-(t)~1-n-propyl- 6-oxo- -dlmethylamlnomethylene-
decahydroquluokine was prepared from trans (i) -l-n-
propyl-é6- oxodecahydroqulnollne and . trls-dlmethylamlno-
methane accordlng to the above procedure). The_
reaction mix*ure was heated under reflux temperature

15 overnight at which time a precipitate was observed.

| The reaction mixture was chilled in an ice bath and a

~light yellow crystalline'precipitate_comprising trans-
(t)fz-amino-e-n-propyl-s,Sa,6,7,8,9,9a,10-pctahydro~

'pyrimido[4,5-g]quiﬁoline formed in the above reaction
20 . was collected. The filter cake was washeddwith ethanol
- and then dried; MP = above 260°C. Yield = 0.6 g. (61%).
‘Analysis calculated: C, 68.26; g, 9.00; N, 22.74 o/
Found: C, 68.45; H, 8.87; N, 22.26

25 Trans-(i)-z-amino-G-n-bropyl-S,5a,6,7,8,9,9a,10-
- octahydropyrimido[4,5-g]lquinoline was dissolved in 1N
- aqueous hydrochloric acid and the acidic solution ex-
tracted with ether. The acidic solution was then made
basic with 10% aqueous sodium_hydrexide. Trans-(i)-z-
30 amino-6-n-propyl-3,5a,6,7,8,9,9a,10-octahydropyrimido~
{4,5-glquinoline precipitated and was separated by



20 A reaction mxture was prepared from1.8 g. of

trans-()-1-net hyl - 6- oxodecahydroqui noline and 2.2 g.  of '
tris-di methyl am nonethane in 18 m. of toluene. The reaction m xture was

refl uxed under nitrogen for- about 12 hours. An additional 0.8 g. of

trig-§i methyl amno- 25 nethane were added and refl uxing continued under
nit™e* gen for an additional 5 hours. The reaction m xture was then
concentrated to dryness in vacuo. The resulting residue containing
trans-()-|-nethyl - 6-oxo-7-(di met hyl - am nonet hyl ene) decahydr oqui nol i ne
férnmed in the above 30 reaction was di sgaglved in 40 m.of ethanol to

whi ch was added 1.5 g. of guani dine carbonate. The resulting m xture was
heat ed overnight to reflux tenperature under °~ -31- a nitrogen atnosphere.
On cooling, a crystalline pre- cypitate formed which was coll ected by
filtration and t RelFFREEPR cakhevaidifed bfiseh vashdasFolype| 4n=11 BBULUY 389
of a light yell onypeveieloridhieadint erand RS wditer Pemov0lVE vachdl agrepus

hydr ochl ori ¢ aci d, e acidi.c.sol uti s.then de_bas] %
eoue, oot um hosralEind RO LR TT IR B RS LAY
9a, 10- oct ahydr op¥iehido[ #; B of qui4R)i-ne Tneds -ide2-BBing-$ mBTPTEPEL1 n t he
al kaline layer, 8epal&!®ds athaam-HtanPdropsredivblh, shpa{6Mne The
chloroforn1extra8t Was . o
_ ihydrochloride thus prepared had a MP = 225-270°C. and
o _ had the following analysis. ' )
-/  Analysis calculated for C,,.H,. N, -2HCl-H,O

“14%227¢ 2
C, 49.74; H, 7.75; N, 16.57; Cl, 20.97;

10 Found: C, 49.88; H, 8.03; N, 16.81; Cl, 20.87.

After drying at 120°C., analysis indicated
that water of hydration and one-half mole of hydrogen
.chloride had been lost to yield trans-(t)-2-amino-6-
15 n-propyl-5,5a,6,7,8,9,9a,10-octahydropyrimido(4,5-g]~
quinoline sesquihydrochloride having the following

(:j}_ analysis.

Analysis calculated for C,,H,.N,*1.5 HC1l

1472274
: C, 55.86; H, 7.87; N, 18.61; Cl, 17.03
W, 20 Found: C, 55.49; H, 7.83; N, 18.35; Ccl, 17.03.
Example 3

Préparation of 5aR,9%aR-2-Amino-6-n-propyl-
25. 5,5a,6,7,8,9,9a,1l0-octahydropyrimido[4,5-glquinoline

Following the procedure of Example 1, 4aR,8aR-
l-n-propyl-6-oxo~7-dimethylaminomethylenedecahydro-
quinoline (prepared from 4aR,8aR~l-n-propyl-6=-oxodeca-

30 hydroquinoline and tris~-dimethylaminomethane shown in
' Example A) was reacted with guanidine carbonate in



dried and the chloroformrenoved in vacuo. The residue, conprising

Fans- () - 2-am no-6-nethyl -5,5a,6,7,8,9, - ' ' :
-ﬁgg'o-octahydropyrinido[4,5-g]quino|ine was suspended in ethanol and the
et hanol solution saturated with 15 gaseous hydrogen chloride. The
sol vent was renoved in vauco and the resulting residue, the dihydrochl or"'
salt of trans-()-2-am no-6-nethyl-5,5a,6,7,8,9,9a, 10- :
oct ahydropyri m do[ 4, 5-g] qui nol i ne, was recrystallized fromhot ethanol.
Si xty-six ng. of dihydrochloride salt 2Q34-were obtained, MP = [err]
(deconposition) and. having the foll ow ng anal ysis (after drying at [err]
Theory: C, 49.49; H 6.92; N, 19.24 Found: C, 49.61; H 7.03; N, 18.92 25
The hi gher tenpefature dryrng was necessary because it becanme apparent
after drying atanhydsousetdancit gedutipat t Bhedragatbenl eas dearmied

crystallizes a?uac SQldY atfe %@ctt%nsa&xea&ew&kés H5"RY efhh byx &yl t 0

bt ai _
?raﬁsn(? ;eg;o UCIbl%ﬁfggf¥z!SOf3%aR 9a§-2 amlﬁB g_n_prega{atron of

5,5a,6,7,8,9, 9% H&,@Q%W@r GrayrerH‘roctcthhyargpgmmm&oﬁe S-glquinoline.
5 " The product was suspended in ethanol and

gaseous hydrogen chloride bubbled through the suspension.
The resulting solution was evaporated to dryness in’
vacuo and the residual yellow oil dissolved in about
10 ml. of ethanol. _Ether was added to the point of
10 incipient precipitation and the mixture heated on the
steam bath. Upon cooling, fine, powdery crystals formed
which were separated by filtration. The filter cake was
washed with ethanol to yield .72 g. of the dihydro-
chloride salt of SaR,9aR-2-anino-§-n-propyl- o
15 5,5a,6,7,8,9,9a, lo-octahydropyrimido[4 5-g]quinoline.
Analys15 (after drying at 180°C. )
. €, 52.67; H, 7.58; N, 17.55
" Found: C, 52.81; H, 7.75; N, 17.65.
. Molecular ion at 246;

20 - Optical rotation [a]gggc = =99.6°; _
[a]ggoc'- -374.8° At
Example 4
25 | |
Preparation Trans-(t)-2-dimethylamino-6-n-
propyl-S,Sa,6,7,8,9,9a,lo-octahydropyrimido[4,5fg]~
quinoline '
30 - , A_reection_mixture was prepared from 4.7 g. of

trans-(t)~l-n-propyl-6-oxo-7-dimethylaminomethylene-



The reaction of Exanple 1 was repeated exCept that 1 g. of

trans-()-1-n-propyl - 6- oxo-7-di met hyl am no- net hyl enedecahydr oqui nol i ne was/=

react ed with 0.4 g. of guanidine carbonate in 20 m . of.anhydrous ethanol
(Trans-()-1-n-propyl - 6-oxo- 7-di met hyl am nonet hyl ene-

dec hy droquiioline was prepared fromtrans-()-I-n- ~

pr opyf - 6- oxodecahydr oqui nol i ne and tri s-di net hyl am no- net hane according to

t he above procedure). The reaction m xture was heated under reflux _

tenperature 15 overnight at which tine_gczprecipitate was observed. The

reaction mxture was chilled in an ice ba % and a |ight yeIIOM/crystaIIine _

precipitate conprising trans-

()-2-am no-6-n-propyl -5, 5a, 6, 7, 8, 9, 9a, 10- oct ahydr o- 0 Q

pyri m do[ 4, 5-¢] qieamiyrqummmdnenahaezaboqe o fagiN-odimdchy Mammidinect ed.

The f||ter cake h ve [err]
Yield = 0.6 g. %°%}%%dd\g 5B gy ﬁ? of" Q&@&%%Q%Géaﬁ%ﬁoo q%% 22.74
Féund: C 68. 45rq4cq;qg7nlmtagg ggszgeated overnight under a nitrogen )
Trans- () - 2- a”‘“Qﬂﬁxﬂqﬂkﬁﬁy|aid5ﬁa5 thén9%8081d@-and the volatile con-

o0 A A The aoiihianilTaho el 1109, L350 e LAl SR NIRRT 0T ©
was then nmade b@s(sq/weld I-W@&lwéoasetamum@ymgxeuwl Tacatae splui0
am no- 6- n- pr Opyln@xﬁ%o%téc%e% %tﬁoaﬁcéﬁéwé OP¥ ' 16% dquddus>-sHdidinnol i ne
prff)pltated an?l%ﬁ? S%Para&rans (£)-2- dlmethylamlno-s-n-propyl -5,5a, -
: 6,7,8,9,9a,10-octahydropyrimido{4,5-glquinoline formed -
10 in the above reaction, being insoluble in the basic
layer, remained in the ethyl acetate layer. The aqueous
layer was separated and the ethyl acetate layer extracted
once with water and once with saturated aqueoﬁs sodium
chloride. The ethyl acetate layer was dried and the
15 ethyl acetate removed in vacuo to leave 0.75 g. of an
“orange oil. " The oily residue was chromatographed over
y "Flerisil using hexane containing increasing amounts _
(::}I_ (1-50% by volume) of ethyl acetate as the eluant. Frac-
) ' _ tions shown by TLC to contain the desired trans-(*}-2-
20 dimethylamino-6-n-propyl-5,5a,6,7,8,9,9a,10-octahydro-
| pyrimido[4,5-gjquinoline were combined and the solvent
‘removed from the combined fractions in vacuo. The
resulting residue was dissolved in ethanol and gaseous
hydrogen chloride passed into the solution thus forming
25 the corresponding dihydrochloride salt. The ethanol was
removed therefrom in vacuc and the dihydrochloride salt
crystallized from a methanol-ethyl acetate solvent
mixture to yield 0.170 g. of a white solid having a
molecular ion at 274 and MP = above 250°cC. _
30 Analysis calculated: C, 55.33; H, 8.13; N 16.13
' Found: C, 55.67; H, 8.19; N, 16.19.



33~ filtration. The free base was dissolfved in 1N aqueous hydrochloric
0, .«aand the water renoved in vacuo. The resulting residue was
‘y'stallized fromhot ethanol. Yield = 0.54 g. (40%

Trans-(t)-2-am no-6-n-propyl- 5 ';
5,5a,6,7,8,9, 9a, 10-oct ahydr opyri m do[ 4, 5- g] qui nol i ne di hydrochl ori de t hu;
prepared had a MP = [err] and had the follow ng analysis. Analysis e
calculated for [err] C, 49.74; H 7.75; N, 16.57; d, 20.97; 10 Found:
C, 49.88; H 8.03; N, 16.81; d, 20.87. After drying at [err], analysis

i ndi cated that water of hydration and o¥®half nole of hydrogen chloride
had been lost to yield trans-()-2-am no-6- 15 n- propyl -5, 5a, 6, 7;

. 8,9, 9a, 10- oct ahydropyri m do(4, 5-g] - qui noline sesqui hydrochl oride having
the follow ng anal ysis. Analysis calc r C H N 1.5 C C, 55.86;
H 7.87; N, 18.61; d, 17.03 20 Fg§%§&ﬂ£%§'55.49; H, -7.83; N, 18. 35;
a, 17.03. Exanple 3 Preparation of 5aR, 9aR-2- Am no- 6-n-propyl - 25

5,5a, 6, 7,8,9,9a, | 0- oct ahygdeppwit il &, Eragisaize2i-e thyllaainog6t-he

procedure of Exanpl , . 4aR, - - : -y gl |
1-n-propy|~6-QRBSBYgT%E%ﬁy{%ﬁﬁgiﬂmﬁﬁnﬁ%ﬂﬂﬁﬁﬁgﬁgﬁﬁaxFﬁﬁiﬁﬁéﬁVRegeprepared
from 4aR, 88R- lgunipodpye- 6- oxodeca- '

'Following the procedure of Example 4,.but sub-
stituting N-methylguanidine for N;N-dimethylguanidine, U
'trans-(t)-2-methylamino-s-n-propyl-s}Sa,6{7,8,9,9a,10- :
10 octahydropyrimido([4,5-g]lquinoline was prepared. The
compound was purified by chromatography over Florisil
using'methyléne dichloride containing increasing (0-10%
by volume) methanol as the eluant; yield = 0.66 g. The
monohydiochlbride salt was prepared by adding an equiva-
15 lent of 0.1N hydrochloric'acid'to'the solid and recrys-
- tallizing the product from methanol; yield = 599 mg.
MP = above 240°C. | 3 |
Analysis calculated: C, 60.69; H, 8.49; N, 18.87;
_ - °Cl, 11.94
20 | Found: C, 60.96; H, 8.53; N, 19.07;
‘ cl, 11.74. | W

In Examples 1,2;4 and 5, the_opticaliy actiwve
5aR,9%9aR or SéS,QaS derivatives can be prepared from the

25 desired 4aR,8aR- (or 4as,8as)-C,-C; alkyl-6-oxo-7-
' dimethylaminomethylene decahydroquinoline and a suitable

guanidine.



30 - hydroquinoline and tris-dimethyl ami nonet hane shown in Exanple A)
reacted - w th guani dine carbonate in -34- anhydrous et hanol sol ution.
reaction was carried out and the reaction m xture worked up as i n Exam
to_yLeId 2.4 g. of 5aR 9aR-2-ani no- 6-n-propyl -
5, § 7,8,9,9a, 10- oct ahydropyri m do[ 4, 5- g] qui nol i ne. 5 The
prod€t was suspended in ethanol and gaseous hydrogen chl ori de bubbl ed

t hrough the suspension. The resulting solution was evaporated to dryness in
vacuo and the residual yellow oil dissol%2d-in about 10 m . of ethanol.

Et her was added to the point of 10 I nci pient precipitation and the

m xture heated on the steam bath. Upon cooling, fine, powdery crystals

formed which were separated by filtratign. The filter cake was washed mnth
ethanol to yield .72 g. of the di hydro.—g’é?#‘%ﬁieé salt of
5aR, 9aR- 2- am no- 6- n- propyl - 15

5,5a,6,7,8,9,9a, 10-oct ah 5 i‘fhmﬁ{}ﬁl flg
drying at [err] C, 52. 67¥§E%B§E§§hgﬁl[éf tglﬂyl(%“ C, b2 éﬁdeﬁ:ﬁ%7 % N,
17.65. Ml ecul aP-RFoP¥L-5462,607.8,9,92,1 faaﬂse%lromefle{%%[ﬁérﬁ]

- -99.6; [err]s quinoline

A reaction mixture was prepared by adding
13.7 ml. of 1.6M n-butyllithium in hexane to a solution
containing 3.1 ml. of diisopropylamine and 22 ml. of THF
10 at about 0°C. under a nitrogen afmosphereQ The reaction
mixture was stirred for about 30 minutes. Next, 2.0 g.
of trans-(t)-l-n-propyl-é-oxodecahydroquinoline in a
small amount of THF was added while containing the
reaction mixture at about -78°C. The solution was
15 stirred for two hours at which time 1.1 ml. of acetyl
chloride was added. This new reaction mixture was
stirred at about -78°C. for about 30 minutes and then at
room temperature for two hours. The reaction mixture

was next poured into water and the consequent aqueous
. 20 mixture acidified to a pH = 9-10 with 1IN aqueous hydro-

chloride acid. The aqueous solution was extracted
three times with equal volumes of methylene dichloride.
The methylene dichloride extracts were combined and the
comblned extracts dried. Evaporation of the solvent

25 ylelded 2.7 g. of trans-(i) l-n-propyl-6-oxo-7~acetyl-
decahydroqulnollne, The crude reaction product (without
further purification) was mixed with about 0.9 g. of
guanidine carbonate. Forty ml. of'ethanol were added
and the reaction mixture refluxed under a nitrogen

30 atmospheré. The reaction mixture was then evaporated to



[ery] = 374.8 Exanple 4 25 Preparation Trans-()-2-dinethyl ami no- 6-n-
&‘ha}1-5,5a,5,7,8,9,9a,10-octahydropyrinido[4,5-g]- qui noline 30
&LFBdot i on mixture was prepared from4.7 g. of :

t rars- () -1 -n-propyl - 6- oxo- 7- di net hyl am nonet hyl ene- -35- .
decahydroqui noline and 2.5 g. of N, N-di net hyl guani di ne hydrochloride in g
m . of anhydrous ethanol. The reaction mxture was heated overni ght under™a
ni trogen atnosphere, and was then cooled and the volatile con- 5

stituents renoved in vacuo. The resultig resi due was di ssolved in ethyl
acetate and the ethyl acetate solu- tion antacted wi th an excess of 10%
aqueous sodi um hydroxi de. Trans-()-2-di met hyl am no- 6-n-propyl -5, 5a,-
6,7, 8,9, 9a, 10- oct-ahydr opyri m do[ 4, 5- g] qui nol i ne forned- 10 in the above

reaction, bei ngiaselsulhe ichel BeuBaspeokayer chronBtogeaphied hevet hyl acetate
| ayer. The aque%?sﬁla er

was separated and the ethyl acetaje |ayer
extracted once B4 -er FZAG 6E8§ ﬁﬁ?ﬁnsg?u?g?gﬁléqﬁﬁ 3 Tﬁﬂ{ﬁ% chl ori de.
The et hyl acet airmdinoaemethyldbi-adpanpyihb, 38,6, @t y?, 2@etGtecta@Enoved in
vacuo to leave {4 9—iQfi 8374, 5-glquinoline formed in the above

5 reaction were combined to yield 270 mg of free base, and

10 ml. of 0.1IN agueous hydrochloric acid were added
: thereto. The dihydrochloride salt thus formed was '
fecryStallized from ethanol; m.p. = above 240°C; mass
spectrum molecular ion_at'260, small peak at 268.
10 Analysis Calculated: "C, 54.05; H, 7.86; N, 16.81;
| | Found: C, 53.93; H, 7.98; N, 16.61.

' Examéle 7

15 . Preparation of trans-(t)-2-amino-4-chloro-6-
n-propyl-5,5a,6,7,8,9,9a,10-octahydropyrimido[4,5-g]-
quinoline ' '

~ The 4-hydroxy product obtained in Example G

20 was refluxed with 4 ml. of phosphorous oxychloride. ‘The
reaction mixture, containing trans—(i)éz-amino-é-chloro- : \‘)
6-n-propyl-5,5a,6,7,8,9,9a,10-octahydropyrimido[4,5-g]-
quinoline formed in the abcve reaction, was poured onto
ice and the resulting aqueous mixture made basic. The

25 basic mixture was filtered and the insoluble material .
(30 mg.) dissolved in 0.1N aqueous hydréchloric acid.
The hydrochloride salt thus prepared was recrystaliized
from ethanol to yield 13.6 mg. of trans-(i)-2-amino-4-
chloro-6—n—propyl-5,5a,6,7;8,9,93,10-o¢tahydropyrimido-



orange oil. The oily residue was chr omat ogr aphed over Florisil using
hexane containing increasing amunts (1-60% by volunme) of ethyl acetate 3
the eluant. = Frac- tions shown by TLC to contain the desired trans-()-2-K%
dlnethylan1no 6- n-propyl -5, 5a, 6, 7, 8, 9, 9a, 10- oct ahydr o-

{ mydo[ 4, 5- g] gui nol i ne were conblned and the sol vent renoved fromthe
Pefied fractions in vacuo. The resulting residue was dissolved in ethanol
and gaseous hydrogen chloride passed into the solution thus form ng 25

t he correspondi ng di hydrochloride salt. _%Be ethanol was renoved therefrom
I n vacuo and the di hydrochloride salt crystallized froma nethanol -et hyl '
acetate solvent mxture to yield 0.170 g. of a white solid having a

nol ecul ar ion at 274 and MP = above [err] 30 Anal ysi s cal cul at ed:

C, 55.33; H, 8.1B NglsiirmdlAnendydrechdsréde hav@ngothe| fdblawing - 36-
Exanpl e 5 PreDafﬁﬁjéEEéﬁ éH&?EEﬂEEl%tE%EhylﬁgbgosgeEtrum, molecular ion
propyl -5, 5a, 6, 7, 8 9a, 10- ta pyrim.do(4,5-9g]- 5 qui nol 1 ne Fol | ow ng
the procedure of? Ie?mf 55% a%; 2B4ri ng N- et hyl guani di ne for

N, N- di et hyl guani di ne,

trans-(t)-2-grethyl amp&&l@é‘lsorc%ﬁ@uﬂtéﬁ 6,¢,859.88: 18; 6.99; N, 17.66;
Found: C, 53.15; H, 6.92; N, 17.77.

The 4-bromo derivative can be made similarly

by substituting PBr., for POC13,in the above reaction.

] 3
10

Example 8

_ Preparation of Trans-~(t)-2-acetylamino-6-n-
propyl-<5,5a,6,7,8,9,9a,10~octahydropyrimido(4,5-g]-
15 quinoline

A solution was prepared cohtaining 0.75 g of
trans-(i)-z-amino-e-n-propyl—s,5a,6,7,8,9,9a,1oeocta-
hydropyrimido[4,5-glquinoline in 20 ml. of pyridine and

20 0.34 g. of acetic anhydride was added thereto in dropwise
fashion. The reaction mixture was heated to reflux

temperature under a nitrogen blanket overnight. TLC at
this point in time indicated that sta:ting material was
still present; therefore, about 1.5 ml. more acetic
25 anhydride were added and the reaction mixture again

heated to reflux temperature under a nitrogen blanket.
TLC, using a 9:1 by volume chloroform/methanol solvent

_ system.containing ammonia, indicated that the reaction
had gone largely toward completion but that some start-



lO oct ahydr opyri m do( 4, 5-g] gui nol i ne was prepared. The conpound was

L ed by chronatography over -Florisil using methylene dichloride

c;1gc ning increasing (0-10% by vol ume) methanol as the eluant; yield =
0.%6~4g. The nonohydrochl oride salt was prepared by addi ng an equiva- 15 _
| ent of 0.1N.hydrochloric acid to the solid and recrys- tallizing the |
product from nethanol; yield = 599 ng. MP = above [err]. Analysis
calculated: C, 60.69; H 8.49; N, 18.87; d, 11.94 20

Found: C, 60.96; H, 8.53; N, 19.07; d, .11. 74. In Exanples 1,2,4 and 5,
the optically active 5aR, 9aR or 5aS, 9aS%f&ri vatives can be prepared from
the 25 desired 4aR 8aR- (or 4aS, 8aS)-C -C3 al kyl - 6- oxo- 7-

di met hyl am nonet hyl ene decahydroqui noline and a suitable guanldlne - 37-

Exanpl e 6 Pr epﬁ{%txﬁﬂbﬂf al nalts -d0id- AHeerd. rretﬂmél r@action mixture
n-propyl -5, 5a, 6 O oct ahydr i.m do 5 h g QUIHO#
reaction mixt Ufas éhﬁﬁ ‘éﬂﬁﬁﬁ%{ 8% TBf ASBY 5?$?thiun1in
hexane to a Soteﬁidue triturated in hot ethyl acetate. On’ cooling, e
crystals formed which were isolated by filtration,
5 yielding 340 mg. of'trans-(t)-2-adetYlamino-é-n—propyl-
5,5a,6,7,8,9,9a,10-octahydropyrimido[4,5-glquinoline.

Rf at 0.7; Molecular ion at 288; nmr and infrared
spectra were in comformance with the proposed structure. U
10 _ Example 9

Preparation of trans-(i)-z-benzoylamino-s;n- |
propyl-5,5a,6,7,8,9,9a,10-octahydropyrimido[4,5-g]~
quinoline : o

15 | |

Following the procedure of Example 8, trans-
(+)-2-amino-6-n-propyl-5,5a,6,7,8,9,%9a,10~-octahydro-
pyrimido[4,5-g]quindline was reacted with benzoyl
chloride in pyridine solution. The residue of 450 mg.

20 of yellow-orange oil obtained after working up the
reaction mixture as indicated above was chromatographed \~)

over Florisil usihg chloroform with increasing amounts
(0-10% by volume) of methanol as the eluant. Fraction
ten contained the desired 2-benzoylamino compound (shown
25 - by TLC). The solvent was removed therefrom in vacuo.
The resulting residue was dissolved in ethanol and -
gaseous hydrogen chloride passed into the_ethahol
'solution. Addition of ether to the point of incipient
'precipitatiOn yielded trans-(+)-2-benzoylamino-6-n-



containing 3.1 nl. of diisopropylam ne and 22 nl. of THF 10 at about
[err]. under a nitrogen atnosphere. The reaction nlxture was stirred for,
about 30 minutes. Next, 2.0 g. of
trans-()-1-n-propyl -6-oxodecahydroquinoline in a small amount of THF was
add_'gv\,hi | e containing the reaction mxture at about [err]. The solution
5 stirred for two hours at which time 1.1 m. of acetyl chloride was
‘added. This new reaction m xture was stirred at about [err]. for about 30
m nutes and then at roomtenperature for=fho hours. The reactio mxture
was next poured into water and the consequent aqueous 20 m xture
acidified to a pH = 9-10 with | N aqueous hydro- chloride acid. The aqueous
sol ution was ext d e th,e
i chl or 1 de. - The SESG Se e B pas sier SeranyErabEELpladh MidTr
conbi ned extractqp¥ﬂ9kﬁﬁe Hidysirgchderdtes hmoserubar Pon ayidded 2.7 g. of
trans-()-1-n-propyl - angmg@ﬁzaqgmxbr aggghgdaeqygngtl e. The crude reaction
product (w thout further purlflca ﬁé smg1§9 ﬁn F a%gut 0.9 g. of
guani di ne carbonate. Forty ni. Ao r dded*drtP t he reaction
m xture refluxed under quuItd:ogJen53035.aHrm§p&§;eN, I2e99eaction m xture
was then evaporated to -38- dryness and the crude product

h t ogr aphed
chromat ogr aphed over Example 10

N\ " Preparation of 5as,9as-2-aminoé6-n-propyl-
10 5,5a,6,7,8,9,9a,10~-octahydropyrimido(4,5-g]lquinoline

A solution was prepared from 3.37 g. of
. 4aS,8aS-1-n-propyl-6-oxodecahydroquinoline (prepared in
Example B) in 60 ml. of toluene. Six and twenty-six
15 hundredths grams (7.5 ml.)} of tris(dimetﬁylamino)methane
were added in dropwise fashion. ‘The resulting mixture
was heated to reflux temperature for about four hours,
at which time tlc indicated no spot corresponding to

_ starting material. Concentration of the reaction mix-
20 ture yielded 4.813 g. of a yellow oil which was chro-
matographed over 2 50 mm. X 30 cm. silica gel column
A using 8% methanol in methylene dichloride:plus concen-
trated ammonium hydroxide as the eluant. Fractions
shown by tlc to contain 4asS,8as-1-n-propyl-6-oxo-7-

25 dimethylaminomethylenedecahydroquinoline were combined
to give 3.651 g. of a yellow oil. This material, with-
out further purification, was dissolved in 30 ml. .of
ethanol, and the solution was added to a suspension of
2.56 g. of guanidine carbonate in 70 ml. of anhydrous

- 30 ethanol. The reaction m;xture'was_heated to refluxing



Fl gp&gi| . Fractions shown to contain trans-()-2-

a - et hyl - 6- n- propyl -5, Sa, 6, 7, 8, 9, 9a, 10- oct a- :
hydr-epyri mi'do[ 4, 5-g] quinoline forned in the above 5 reaction were
conbined to yield 270 ng of free base, and 10 m. of 0.1N aqueous

hydrochl oric acid were added thereto. The di hydrochl oride salt thus _&:joi
formed.was recrystallized fromethanol; mp. = above [err]; mass spectr uww’
nol ecul ar ion at 260, small peak at 268. 10 Anal ysis Cal culated: C,

54.05; H, 7.86; N 16.81; Found: C, 53.9332H 7.98; N, 16.61. Exanple 7 15
Preparation of trans-()-2-am no-4-chloro-6-

n-propyl -5, 5a, 6, 7, 8, 9, 9a, 10- oct ahydropyri mi do[ 4, 5-g] - qui noline The

- 4-hydroxy product-obtained in Exanple G20 was refluxed with 4 m. of
phosphor ous oxyGﬁM@ﬁré§ureTﬁ9rreh@utohsnh&mnﬁe agkRn afhigly time it was

%rans (t)|25321@%oieﬁhﬁﬁrﬁn ice bathd The p r%flpltate which ﬁad :ofmec q
O BroBYL . o2 BedBed G OC kML gL LI oL -l ol g Lot e 1
made basic. Thelight bailownnEEGlesmasmﬁri$£mgxhesnntPnf|5usﬂadﬂ#a-nater|aI
Salt This propars eﬁn&’,ﬁsoﬁéé&géﬁ’ S T
trans-()-2-ani n({-44-5'6I3FIHF-89 1ﬁepro'59? gaky @wys @@@é‘%‘fﬁﬁzﬁ%ﬁé‘ Fll m do-
to the dihydrochloride salt by standard procedures. The
dihydrochloride salt was dissolved in water. The .
resulting acidic aqueous solution was made basic with . /
10 aqueous sodium hydroxide. The free base, being insolu-
ble in the alkaline 1ayef, separated and was extractea
into methylene dichloride. Evaporation of the extract
to dryness yielded a white foam which was dissolved in a
1:1 methanol/ﬁethylene dichloride solvent mixture and
15 the solution saturated with gaseous HCl. cOncentration
| of the solution yielded a yellow foam which was recrys-
tallized from methanol/ethyl acetate to yield a white
powder comprising the dihydrochloride salt of 5as,9as-
2-amino-6-n-pro§y1-5,5a,6,7,8,9,9a;10-octahydropyrimido-
20 [4,5-g]quinoline having the following elemental analysis:
‘calculated: €, 52.67; H, 7.58; N, 17.55; Cl, 22.21; -
Found: C, 52.39, H, 7.36, N, 17.31, Cl, 22.40, o/
365 - 440s5.2° (both in

[u]Dzs = +108.3°, f[al,g>"
methanol, c = 1.0). _

25 As previously stated the compounds of formulae
I and I1 above are dopamine D-2 agonlsts without any
other pronounced pharmacologlc action. One of such
dopamine D-2 agonist activities is the inhibition of
prolactin secretion, as demonstrated according to the

30 following procedure. ' -



-39- [4,5-g] quinoline hydrochl oride having the follow ng physical
chaﬂgcterlstlcs Mass spectrum nolecular ion at. 280, smaller peak at 282"
5 ' Anal ysis Calculated: C, 53.00; H 6.99; N, 17.66; Found: C, @

63. 15 H 6.92; N 17.77. The 4-brono derivative can be made simlarly p

sub_‘ uting PBr3 for POO 3 in the above reaction. - 10 Exanple 8

Prepefati on of Trans-()-2-acetyl am no- 6-n-

propyl -5, 54, 6, 7, 8, 9, 9a, 10- octahydropyr|rn1iﬂﬁ4 5-9] - 15 qui noline A .
sol ution was prepared containing 0.75 g of
trans-()-2-am no-6-n-propyl -5, 5a, 6, 7, 8, 9, 9a, 10- oct a-

hydr opyri m do[ 4, 5- g] qui nol j i n 20 n1. of i di_ne _and 20 0.34_gqg._of
acetic anhydri de Was added*‘?"ﬁefr &g rf%so;ﬂ/&p)s%ef 3 i %ﬁgngaEPF%ﬁn

m xture was heat weighingedbont 20 ey atwene hotseds imi @nogém-bbadksioned
overnight. FLC akobli #1001 &ntiblldl 1yHEHAY 1M bR 6l AOnTBLES] Bl nygs

still present; therefore nor € acetll c ydride were

added and t he re&Bgi §gd r’rh(l? lﬁlp‘bga&}% Yadarad &i-@éﬂ%c t@ﬁﬁ@r Staﬁr EeqRyErda
ni trogen bl agket anTiftraperitonddll injestivie ofhl2aohgy.Moteireseepinel yant

system cont al nf NG AENRD! Suebdtl £8! ofh WiRlrd HE FRAC U A1, 4R98x' BF0ERY
test drug. The purpose of the reserpine was to keep the
rat prolactin levels uniformly elevated. The test com-
pound was dissolved in 10 percent ethanol, and injécted
10 intrapéritoneally at doses from 100 upg./kg. to 1 ug./kg.
The test compound was administered at each dose level to
a group of 10 rats, and a control group of 10 intact
males received an eguivalent amount of 10 percent
ethancl. One hour after treatment, all rats were killed
15 by decapitation, and 150 pl aliquots of serum were
assayed for prolactin.
The difference between the prolactin level
of the treated rats and prolactin level of the control
rats, divided by the prolactin level of the control rats -
20 gives the percent inhibition of prolactin secretion
~ attributable to the giveh dose. - Inhibition percentages
\_/ are gi?en in Tables 1 and 2 below for compounds of
formulae I or II above, respectively. 1In the tables,
colums 1, 2 and'3 give substitution patterns for the basic
25 structures at the head of the Table, column 4 the form
(salt or free base--FB), column 5 the route of adminis-
tration, and columns 6, 7, 8, 9 and 10 the percent pro-
lactin inhibition at the specified dose levels. 1In some’
instances a compound was tested more than once at a par-
. 30 ticular dose level and the present p:olactin inhibition
figures in the tables are averages from these multiple
tests. ' '




-40- ing material was still present. The reaction m xture was therefore
y gntrated in vacuo and the resulting residue triturated in hot ethyl
ate. On cooling, crystals forned which were isolated by filtration, 5

yleldlng 340 ny. of trans-()-2-acetyl am no-6-n-propyl - e
5,5a, 6,7, 8 9, 9a, 10- oct ahydropyri m do[ 4, 5-g] qui nol ine. Rf at 0.7; Ml ecul

i on at 288 nnt and infrared spectra were in conformance wth the pr opost
"structure. 10 : Exanpl e 9 Preparation of

trans- () - 2- benzoyl am no- 6- n-

propyl -5, 5a, 6, 7, 8, 9, 9a, 10- octahydropyr|h4db[4 5-g]- quinoline 15 Fol | ow ng
the procedure of Exanpl e 8, trans- '

() -2-am no- 6-n-propyl -5, 5a, 6, 7, 8,9, 9a, 10- oct ahydr o- '
pyri m do[ 4, 5-g] qui nol i ne - was reacted with benzoyl chloride in pyridine

sol ution. The residue of 450 nmg. 208 of yellow orange oil obtained after
wor king up the reaction m xture as'ggdlcptgﬁ 2bqve was chyorat ographed over
Florisil using chloroformwi th incr2hsing emsunts ¥ 04 0@6by'volune) of

met hanol as the eluant. Fraction tea| contained the desired 2-benzoyl am no
conpound (shown 25 by TLC). The aolvent was renoved therefromin vacuo.
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The tesulting residue was dissolved in etfanol and gaseous hydrogen
chIqFlde ‘passed into the ethanol solution. Addition of ether to the poi
i'nci pient precipitation yielded trans-()-2-benzoyl am no- 6-n- -41-
pro;,I-S 5a, 6,7,8,9,9a, 10- oct ahydropyri m do[ 4, 5-g] - quinoline
-__ochl oride; nolecular ion at 350. Analysis (after drying at [err]
9. % H 6.67; N, 13.23 5 Found: C, 59.35; H, 6.85; N, 12.99.
Exanpl e 10 Preparati on of 5aS, 9aS- 2- am no=gsn- propyl - 10 _
- 5,5a,6,7, 8,9, 9a, 10- oct ahydr opyri m do[ 4, 5- g] qui nol i ne A sol uti on was
prepared from 3. 37 g. of 4aS, 8aS-I|-n-propyl - 6- oxodecahydr oqui nol i ne
(prepared in Exanple B) in 60 m. of toluene. Six and twenty-six 15
hundredths grams (7.5 m.) of tris(dinmethylan no)nmethane were added in
dropwi se fashion. The resulting mxture was heated to reflux tenperature
for about four hours, at which time tICQ%E:|cated no spot corresponding to

starting material. Cbncentratlon of the action mx- 20 ture yiel ded
4:°813 g. of a yellow oil which was chro- t ographed over a 50 mMm X 30 cm

silica gel colum using 8% nethanol in n®thyl*®nf; dichloride plus concen-
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gi2d anmoni um hydroxide as the eluant.* Fractions shown by tlc to contain
EH S: 1- n- propyl - 6- oxo-7- 25 di met hyl am nonet hyl enedecahydr oqui nol i ne
~g. conbined to give 3.651 g. of a yellowoil. .This material, wth- out
further purification, was dissolved in 30 ml. of ethanol, and the solutiaon
was added to e suspension of 2.56 g. of guani dine carbonate in 70 m . oﬁ' )
anhydrous 30 ethanol. The reaction mxture was heated to refluxing ;
-42- tenperature for about 18 hours, after which tinme it was cooled in an.
ice bath. The precipitate which had forpned was collected by filtration to
yield 3.506 g. of fine, |ight yeIIOM/neéggés conprising a salt of
5aS, 9aS-2-. 5 am .no- 6- n- propyl -5, 5a, 6, 7, 8, 9, 9a, 10- oct ahydr opyri'm do-
[ 4, 5-g] qui noline- The salt thus obtained was converted to the
di hydrochl oride salt by @h@néahgoahagedw €6rmibge di hazdaoxzhla)fé dgLsalt was

di ssolved in water, sul t acidic [J0) t de b
W h 100 hquedEsPmthedPaRtagottne TRERSDUEL R ST R
the al kaline | &y&m, 6s6pdr, &t od, andowaahgdrogyrém1dnf©,ﬁfqhgmknnixneﬂﬂ ori de.
Evaporat | on of i el dik dru 4Res8cyhal fpguill 1R AR W cly was

di ssolved in a ene |ch oride solvent n1xtun§ and 15

the sol uti dn sdtumg-e®¥nithe @&'é‘éoﬁé’uFlelgaVEoﬂcZ%rh’M‘%l ion
50 pg./kg. a 91% inhibition.

Compounds of formulae I and 1II, dopamine D-2

agonists, have been found to affect turning behavior in i_)
6-hydroxydopamine-lesioned rats in a test procedure

10 designed to uncover compounds useful for the treatment
of Parkinsonism. In this test, nigroneostriatal-lesioned
rats are employed, as prepared by the procedure of
Ungerstedt and Arbuthnott, Brain Res, 24, 485 (1970). A
compourid having dopamine agonist activity causes che

15- rats to turn in circles contralateral to the side of the
lesion. After a latency period, which varies from
compound to compound, the number of turns is counted
over a l5-minute period.

_ Results obtained from such testing are set

20 forth in Table 3 below. In the table, columns 1 and 2
give the substitution pattern for the compound at the W,
head of the table, column 3, percent of test animals
exhibiting turning behavior, and column 4, average
number of turns'obsérved in first 15 minutes after end

25 of latency period.




of the sol ution yielded a yel | ow foam which was recrys- tallized from
nmet hanol / et hyl acetate to yield a white powder conprising the
di hydrochl oride salt of 5aS, 9aS- '

2- aniLno- 6-n-propyl -5, 5a, 6,7, 8,9, 9a, 10- oct ahydr opyri m do- 20
[4,%i3§cunnoline having the follow ng el enental analysis: Calcul‘ated: C,
52.0# H, 7.58; N, 17.55; d, 22.21; Found: C, 52.39, H 7.36, N, 17.31
-d, 22.40, [err] [err] (both in methanol, ¢ = 1.0). 25 As
“previously stated the conpounds of fornulagal and |1 above are dopam ne D-2
agoni sts wi thout any other pronounced pharimacol ogi ¢ action. One of such

dopam ne D-2 agonist activities is the inhibition of prolactin secretion,
as denonstrated according to the 30 fol |l owi ng procedure. -43- Adul t
mal e rats of the Sprague-Dawl ey strain wei ghing about 200 g. were housed in
an air-conditioned roomwth controlled lighting (lights on 6 a.m - 8
p.m) and fed | ab chow and water adnliblitum Each rat received 5 an

iitraperitoneal injection of 2.0 g df| r¢sg pind ih dqueoys suspension 18
hours before adm ni strati on of tqggyest drug. The purpose of the reserpine
was to keep the o= _ _
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al

o0 1 pg./kg. The test conpound was adm ni stered at each dose

| rats were killed 15 = by decapitation, and 150 pl aYiquoti

by the prolactin level of the control rats 20 gives the percent
I nhibition of prolactin secretion attributable to the given dose.
| nhi bi ti on percernt ages ar &€hg \ceampournBsbles foramul 22 IbelndNIflorar@Olanands of

fornul ae |

or

@ actin levels uniformy elevated. *The test com pound was di ssol ved
si0-percent et hanol, and injected 10 I ntraperitoneally at doses from
¥ pg. / kg.

.level to a gréoup of 10 rats, and a control group of 10 intact nales
".received an equi val ent anmount of 10 percent ethanol. One hour after
Jtreatnent,
.of serum were assayed for prolactin. «The gjdference between the prolactin
level of the treated rats and prolactin level of the control rats, divided

gi ve substitut : Ion pat er nﬁ%ﬁ%‘? &ﬁﬂr{lr@g%eﬁ?ﬁ%@%{ u&géﬂ‘g%{éi % Of t he

Tabl e, col um 4 alqughnsongwhayy Hghendasesrpre geguired ﬂ:ﬁegﬁ-UGt e. of
admi ni s- trati ongigHicric@intmestfects. 8, 9 and 10 the percent pro- lactin

t he specifi dose Ieve SO |nsta ound was
han once at 4% af ;#’ %aﬁg trﬁéuﬁ esent
prol actin-inhi bithe)rbh‘dcgmpa:essundw@ﬂ zdldom:amemmlqr ertemwberatsul tiple

i nhi bition

tests.

_tested nore

10

15"

20

25

30

as illuminated by the following experiment: |

Adult male spontaneously hypertensiwve rats
(SHR) (Taconic Farmms, Germantown, New York), welghlng
approximately 300 g. were anesthetized with
pentobarb1tal sodium (60 mg./kg., i.p.).  The trachea
was cannulated and the SHR respired room air. Pulsatile
arterial blood pressure was measured from a cannulated carotid artery

using a Statham (registered Trade Mark) transducer (P23 ID).
Mean arterial blood pressure was calculated as diastolic

blood pressure plus 1/3 pulse pressure. Cardiac rate
was monitored by a cardiotachometer which was triggered
by the systolic pressure pulse. Drug_sqlutions were C 7

id

administered i.v. through a catheter placed in a femoral ™

vein. Arterial blood pressure and cardiac rate were recorded on a

' mu1t1channel oscillograph iBeckman (registered Trade Mark), Model
R511A). Fifteen ‘minutes were allowed to elapse follow-

ing surgery for equilibration of the preparation.

_ Table 4 which follows gives the results of
this test for trans-(t)-2-amino-6-n-propyl-5,5a,6,7,8,-
9,9a,10-octahydropyrimido[4,5-glquinoline. 1In Table 4,
column 1 gives the dose level, column 2 the change in
mean arterial blood pressure with standard error, and
column 3, the percent change in cardiac rate with

 siundard error.

.



-44- [err] -45- [err] -46- The conpdunds of formulae | and Il are o
al so active by the oral route. Trans-()-2-am no-6-n-propyl - o
5, 5a, 6,7, 8,9, 9a, 10- oct ahydr opyri m do[ 4, 5- g]qU|noI|ne di hydrochl ori de, the
second conpound in Table 1, at 5 10 pg. by the oral route gave a 74%

ion and 50 pg./kg. a 91% i nhibition. Conpounds of formulae | and I3
dop@mne D-2 agonists, have been found to affect turning behavior in
6- hydr oxydopami ne-| esioned rats in a test procedure 10 designed to
uncover conpounds useful for the treatment9f Parkinsonism In this test,
~nigroneostriatal -1esioned rats are enpl oyed, as prepared by the procedure
of Ungerstedt and Arbuthnott, Brain Res, 24, 485 (1970). A conpound havi ng
dopam ne agoni st activity causes the 15 rabdkS4to turn in circles
contral ateral to the side of the _—

Percent Chanaes*

Dose
level Mean Arterial Cardiac
5 in mcg/k Blood Pressure** -Rate
0.1 -  -4.0%0.9 -2.010.4
1 -14.8%1.1 _ - =5,910.8
o . 10 ' -46.5t6.8 -29.04£2.3
/ - 100 ' -37.1£7.0 . =31.0%4.2
10
*Change was measured immediately after injection.
Baseline mean arterial blood pressure was 181+1.0 mm
Hg and mean cardiac rate was 366115 beats/min.
**Mean response for 4SHR.
15

In addition, tfans-(i)-z-amino-e-n-propyl—
5,5a,6,7,8,9,9a,10~octahydropyrimido[4,5-glquinoline and
- its trans-(-)-stereoisomer are potent activators of
jﬂ::) ' cholinergic neurons in rat striatum leading to an eleva-
o 20 tion of striatal acetyl choline concentrations.

The ability of a trans-(%) or trans-(-)-2-
amino-4—permissib1y-substituted-G-alkyl(Qr allyl)-dcta-
hydropyrimido[4,5~-g]lquinoline or a salt thereof (com-
pounds of formulae I and II, respectively) to affect

25 sexual behavior in male mammals is illustrated by the
following experiment:

Male rats that required at least 5 minutes to
achieve ejaculation were used. The behavioral tests
were initiated with the introduction of a sexually

30 receptive female rat into the behavioral arena and were
' stopped immediately following the first mount after



th" . After a latency period, which valies from conpound to conpound, the
gﬁ%ﬁ of turns is. counted over a 15-mnute period Resul ts obtained from
suyetr testing are set 20 forth in Table 3 below. 'In the table, colums 1
and* 2 give the substitution pattern for the conpound at the head of the _.
table, colum 3, percent of test aninmals exhibiting turning behavior, and J
colum 4, average nunber of turns observed in first 15 mnutes after end
of | atency period. . -47- [err] -48- The conpounds of formula | and |
‘are ‘al so active in affecting turning behayior by the oral route, although
somewhat higher doses are required to give significant effects. 5

The conpounds of fornmulae | and Il reduce the blood pressure of
spont aneously hypertensive rats, as illuninated by the follow ng
experiment: Adgkbciah@isRAONt @REOESE YohiiRgriemarierdBtindicies were
measured: ' '
BEHAVIORAL INDEX - DEFINITION
5 _
1. Mount Latency (ML): ' Time from introduction of

female to the first mount

2. Intromission Latency (IL): Time from introduction of
10 _ : female to the first
' intromission

3. Ejaculatory Latency (EL): Time interval from intro-
' mission to ejacuiation

15 .

4. Postejaculatory Interval Time interval from
- (PEI): ejaculation to next mount ey

5. Mount Frequency (MF): Total number of mounts

20 required to achieve

' | ejaculation ' ;\)-
6. Intromission Frequency Total number of mounts with

(IF): intromission required to
25 _ achieve ejaculation

Each male rat was given a solution containing either the
" vehicle alone (l'millimolar acetic acid plus.1 mi;li-
. molar ascorbic acid) ip.water or trans-(-)-2-amino-6-n-
30 propyl-5,5a,6,7,8,9,9a,10-octahydropyrimido(4,5-g]-



(SHR) (Taconic Farns, Germantown, New YorK), weighing 10 appr OXI matel y ¢ e
300 g.- were. anesthetized with pentobarbital sodium (60 ng./kg., i.p.). The
trachea was cannul ated and the SHR respired roomair. Pulsatile arteri al
pressure was neasured froma cannul ated carotid artery using a
(registered Trade Mark) transducer (P23 ID). 15 Mean arteri al
#pressure was cal cul ated as diastolic blood pressure plus 1/3 pul se
pressure. Cardiac rate was nonitored by a cardiotachoneter which was
triggered by the systolic pressure pulse_g;Drug solutions were adm nistered
i.v. through a catheter placed in a fermraﬁ' vein. Arterial blood
pressure and cardiac rate were recorded on a rrul ti channel oscillograph
(Beckman (registered Trade Mark), Mdel R511A). Fifteen m hutes were
all oned to el apsmuirdliow dihydwopdoyrifer aeq@bl mbgarkgn bf thee sEmeparati on.
Tabl e 4 which fqyélﬁ*’@lém ‘?%JH&%Ha%%?hgs i85eéRion! §oSnifdted Prior to

trans- () - 2- am nQ- 6- n- propy -
9,'9a, 10- oct ahydrkiﬁﬂﬁ' JARFd] £e5tRGui nORenFeek| AL4eE| Bhe dEwg (HRSt. diftfes the
dose | evel, col uehizldaldimngas retesmed.teri al bl ood pressure with

st andard er ror, and colu ng éfg%l;%gr_%%mthghgggseinggfﬂi,&gtrﬁee a’werh 30
standard error. = -49- Table
in Table 5 below. In the Table, column 1 gives the
treatment, and columns 2-7 the behavioral indices (X % SE

for 9 rats) for each treatment in column 1.




fg%%%%t_Changes* Dose | evel ' Mean Arteri al Cardiac 5
g

/ kg Bl ood Pressure** Rate 0.1 -4.00.9
-2.-Jerr]0.,4 1 -14.81.1 ' -5.90.8 10
-46.56.8 -29.0[err]2.3 100 -37.17.0

-31.04.2 10 *Change was neasured i mredi ately after injection. Baseline nfaj
arterial blood pressure was 1811.0 mm Hg and mean cardi ac rate was 36615~
beats/ m n. **Mean response for 4SHR 15 In addition,

trans- () 2- am no- 6- n- propyl -

5,5a,6,7,8,9, 9a, 10- octahydropyr|n1d0[4-ELsﬂLuunollne and its

trans- (- ) stereoi soner are potent activators of"’ chollnerglc neurons in rat
striatum |l eading-to an el eva- 20 tion of striatal acetyl choline

~concentrations. The ability of a trans-() or trans-(-)-2-

am no-4- perm ssi bl y-substituted-6-al kyl (or allyl)-octa-

hydr opyri m do(4, 5-g] quinoline or a salt thereof (com pounds of formul ae |
and |11, respectively) to affect 25 sexual behavior in male mammual s is-
iIIustrated'by the follow ng experinent: Male rats that required at |east 5
m nutes to achieve ejacul ation were used. The behavioral tests"
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were initiated with the introduction of a %exually 30 receptive femal e
rat into the behavioral arena and were stopped imedi ately follow ng the

first nount after -so- ejacul ation. The followi ng behavioral indicies =\ -
wer e..easur ed: BEHAVI ORAL | NDEX DEFINITION 5. 1. Mun
Latgngy (M.): Time fromintroduction of female to the first nount

2. MTromssion Latency (IL): Time fromintroduction of 10
female to the first introm ssion 3. Ejaculatory Latency (EL): Tine _
interval fromintro- mssion to ejacul ati=63-15 4. Postejaculatory Interva

Time interval from (PEl): ej acul ation.to next nmount 5. Mount Frequency
(MF): Total nunber of nounts 20

required to achieve ejaculation 6. Intr i_on Frequenc , . Total nber
of mounts with (1F): it TR s i 3q8|§éde8 gas &drried out with

achi eve ejaculattmm following results (Table 6) {values represent X * SV
for 11 rats).



Each mal e rat was given a solution contatning either the vehicle alone (1

i nol ar acetic acid plus 1 mlli- nolar ascorbic acid)y in water or
,;(-)-2-anino-6-n- 30 propyl -5,5a,6,7,8,9,9a,10
oct ahydropyrrm do(4,5-g °  -51- quinoline dlhydrochlorlde at 25 ntg./kg.

t he -sane vehicle by subcutaneous injection 30 mnutes prior to behavioral ).
testing. One week after the drug test, the vehicle alone was retested. 5™
The results of the above experinent are given in Table 5 below. In the.
Tabl e, colum 1 gives the treatnent, and colums 2-7 the behavioral indices
(x [err] SE for 9 rats) for -each treat mehé=in col um 1. -52- [err]

-53- Arepeat run at 0.25 ncg. was carried out with the follow ng results

(Table 6) (values represent x [err] SE
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for 11 rats). -54- [err] -55- According to the data presented in ,
Table 5, the drug produced statistically significant inprovenents in oy
ej acul atory latency (EL) and nount frequency (M) conpared to either prey =\
~or pasgtconpound vehicle treat- 5 ments and in intromssion latency (IL
conParjed to prior vehicle treatnent. These data are indicative of dranmati

i npr®¥enents in sexual performance specifically related to the effects of
the drug. According to the data presented in Table 6, a single subcutaneous
dose of drug 10 of 250 ng/Kg produced sBaristically significant inprove-
ments in ejaculatory latency (EL) conpared to prior vehicle treatnent.

Al t hough there were no statistically significant differences in the

conpari son of the ‘mean peryf I guent
vehicle 15 responses, if“??Q?%% r%gn#ﬁéoHﬁgggs?ﬁgfﬂgegpﬂliﬂggﬁ%%ghomed
better perforna i ush PFosRicedr FEasdsthgakly osignblieantrirpravandnis

conpared to the inubsieaiAtotghiletency (EL) and mount frequency (MF)
' compared to either pre- or postcompound vehicle treat-

5 ments and in intromission latency (IL) compared to prior
vehicle treatment. These data are indicative of dramatic
improvements in sexual performance specifically related

o to the effects of the drug. According to the data
/ presented in Table 6, a single subcutaneous dose of drug
10 of 250 ng/Kg produced statistically significant imprové-
' ments in ejaculatory latency (EL) compared to prior
vehicle treatment. Although there were no statistically
- significant differences in the comparison of the mean
performance values between drug and éubsequent vehicle
15 responses, it is important to note that 6 of 11 rats
showed better performance in each performance index fol-
" lowing drug treating'compared to the subsequent vehicle
.(:)- treatment, 9 and 8 of the 11 rats showed improvements in
| mount frequency and intromission frequency, respectively.
20 These data are supportive of the view that trans-(-)-2-
_ amino-6-n-propyl-5,5a,6,7,8,9,9a,10-octahydropyrimido-
-/ [4}5-g]quinoline dihydrochloride has behavioral effects
' in doses as low as 250 ng/Kg. Similar behavior experi-
ments were.conducted using drug doses of 2.5 ng/Kg, s.c.,
25 but no behavioral effects were observed. ' )

The effects of trans~-(-)=-2-amino-6-n-propyl-
5,5a,6,7,8,9,9a,10-octahydropyrimido[4,5-g]quinoline
dihydrochldride on male rat sexual behavior were also
evaluated in rats that showed no mating behavior or were

30 unable to achieve ejaculation in the 30 minute test
period. The effects of 25 mcg/Kg, s.c. of drug on



t ment, 9 and 8 of the 11 rats showed®i nprovenents in nount frequency
ntrpn155|on frequency, respectively. 20 These data are supportive of
t he: VIGMIthat trans-(-)-2- :
ani not 6- n- propyl -5, Sa, 6, 7, 8,9, 9a, 10- octahydropyrlnldo- [ 4, 5-g] qui nol i ne
di hydrochl ori de has behaV|oraI effects in doses as | ow as 250 ng/Kg.
Sim |l ar behavior experi- nents were conducted using drug doses of 2.5 -
ng/ Kg, s.c., 25 but no behavioral effects were observed. The effects of
trans-(-)-2-am no-6-n-propyl- 5,5a,6,7,8,9,9a,
10- oct ahydr opyri m do[ 4, 5- g] qui nol i ne dih?@TochIoride on mal e rat sexual
behavi or were also evaluated in rats that showed no nati ng behavior or were
30 unabl e to achi eve ejaculation in the 30 mnute test perlod The

effects of 25 / f f or manc
t hese animal s alaf‘% g'%r’?rlr% [ ?egfo%%gﬁgem? tﬁ%@e dglnbm appeaa “5“3{6{‘-\?6 th
capacity to iniiti fableeXual Thehdvngr appearednte haks ﬁhﬂn&ﬁpaﬂiqﬂluﬂ' sexual

behavi or and tqramlaitky seaudal pbRAGYLSr ik naémafé"a?é@ dHRled\Rie gridfdl e to
achi eve ej acul ati on.

matin rfor e r fron1these groups that
e o 2ok 2oy pEaaeRRE| BHabEb LT oY Seidl A e e
vehi cl e tr &t namimalsr ¢hatalvaaeednabhe seo asmchrbdwe séuammamrg.nl fiheant

reduction in t B 1Y eerfbrmance of rats from these groups that were
able to achiewve eJaculatlon after drug treatment and

subsequent vehicle treatments were evaluated. These Q-)
animals showed a significant reduction in the number of

10 mounts required for ejaculation (mount ffequency) with .
drug treatment compared to vehicle treatment.




10 ;nDuhts required for ejaculation (nmount frequency) with drug treatnent
conpared 'to vehicle treatnent. -57- Jerr] -58- The effects of
trans-()- and trans-(-)-2- '

amr ,6-n-propy|-5,Sa,6,7,8,9,9a,10-octahydropyrinido- [ 4, 5-gl qui nol i ne
di h{drjochl ori de on sexual behavior of fermale mamuals were eval uated in
ovartrectom zed, 5 estrogen-treated rats. __The change in the |ordosis-to-

nount ratio s measured (increase in pre§€¥k1ng by the femal e for nounting
by a nmale per nount). The protocol of Foreman and Mdss, Physiol ogy and
Behavi or, 22, 283 (1979), was used. Table 8 which follows gives the 10
results of this experinment. |In the Table, columm 1 gives the nane of the
drug used, if any,  colum 2 the dose in ntg./kg. and colum 3 the change in
| ordosis- to-nmount ratio with standard error. 15 '

Tabl e 8 Change in Dose (s.c.) Lor dosi s-t o- Mount
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Tr eat nent (ncg. /kq.) Ratio (& SE) 20 Vehicle

. 158 ferr] .042 Trans-()- Racemate 25 .580 [err]

3% 525 Trans-(-)- Stereoi somer 25 . 760 [err] .058** *
‘ cantly greater than vehicle P<05 30 **Significantly greater than _
trans-() P<.05 A.simlar experinment was carried out on the two
st ereoi soners; trans-(-)-2-am no-6-n-propyl-5,5a, 6, -
7,8,9, 9a, 10- octahydropyr|n1do[4 5-g]quinoline and the 35
trans-(+)-isomer. Response to the trans:z44)-isoner was not S|gn|f|cantly
greater than the response to vehicle -59- alone (.093 [err] .063 to .035
.018) whereas the trans- (-)-isonmer gave a highly S|gn|f|cant.change .753
.031. Table 9 below gi ves the effect of a series of dose |evels of
trans-(-)-2-am no-6-n-propgl efféat$, Jf Stras~-(£)~- and trans-(-)-2-
0,28, 10- oct ahy dRgRYLE ThdBLdop1 0F 64 116) 4 1€ 9o d o | Rl drdifyeTiRo S At T 0 11
ovariecton zed, estrogen- ? ated rats a
] 5-g]qu1nollne dlhydrochlorlde on sexual behavior of

female mammals were evaluated in ovariectomized,
5 estrogen-treated rats. The change in the lordosis-to-

mount ratio was measured (increase in presenting by the
female for mounting by a male per mount). The protocol
of Foreman and Moss, Physiology and Behavior, 22, 283 7
(1979), was used. Table 8 which follows gives the

10 results of this experiment. In the Table, column 1
gives the name of the drug used, if any, column 2 the
dose in még /kg. and column 3 the change in lordosis-
to-mount ratio with standard error.

15 - Table 8
- Change in
_ Dose (s.c.)  Lordosis-to-Mount o
- reatment {meg./kg.) Ratio (X * SE) _i:)
20 _ _ i
Vehicle ' .158 £ .042
Trans-~(t)- - : o _
: Racemate 25 .580 & .063% -
25 o
' : Trans-( )- . _ :
stere01somer 25 ~ .760 £ .058%%*

* Significantly greater than vehicle P<.05
30 **significantly greater than trans-{t) P<.05
A similar experiment was carrled out on the
‘two stereoisomers; trans-(-)-2- amlno 6-n-propyl-5,5a,6,~
7,8,9,9a,lO—octahydropyr1m1do[4,S—g]qulnollne and the
35 trans-(+)-isomer. Response to the trans-(+)-isomer was
| not significantly greater than the response to vehicle



10 Dosage : Change | n"ncg./kg. Rout e

Lordosi s-To- Mount Ratio** O ' SC 0.074 0.025 15 TN
2.5 : SC 0.284 0.064 7.5 SC ' 0.405 0.083 ‘Qéﬁ-
SC 0.786 0.028 O oral 0.008 0.021 2.5 orgl¥
0.4€;}~0.033 20 25 or al : 0.558 0.063 Al val ues

are™ SE for 19 animals (S.C.) and for 8 aninals oral (water as the
vehicle). 25 Behavi oral response to vehicle was significantly | ower

(P<.0l') than response to drug at each dosea§2-and route of adm nistration.
The conpounds of fornula Ila, the trans-(+)- 30 - stereoisoners or
5aS, 9aS-stereoi soners, are dopam ne D1 agoni sts. Conpounds represented by

woys: Tor exanpl BLoRte WY & B3 Fhut AFF n YLt CBRRS T AR RS ©at
striatal nenbrand-)-iso6@r gavehashighiynsignhidicanthechmmyednss & .Wang and
Rei d, Conmunications in Psyghephar gRERl0gYved t¥d% frect of a series of
dose levels of trans-(-)-2-amino-6-n-propyl-5,5a,6,7,8,~
5. 9,9a,10-octahydropyrimido[4,5-g]lquinoline on the
"~ lordosis-to-mount ratio in ovariectomized, estrogen-
treated rats.

~ Table 9
Dosage : Change In
mcqg. /kg. Route Lordosis-To-Mount Ratio**
0 sC 0.074 £ 0.025
15 2.5 : scC -~ 0.284 £ 0.064
" 7.5 - SC . 0.405 = 0.083
25 : sC . 0.786 = 0.028
0 oral 0.008 £ 0.021
e 2.5 oral 0.467 £ 0.033
"::} 20 25 oral 0.558 £ 0.063
. **All values are X £+ SE for 19 animals (S.C.) and
\J for 8 animals oral (water as the vehicle).
25 Behavioral response to vehicle was significantly

lower (P<.01l) than response to drug at each
dosage and route of administration.
The ‘compounds of formula IIa, the trans-(+)-
30 stereoisomers or'5as,éas-stereoisomers) are dopamine
- D-1 agonists. Compounds fepresented by the formula
IIa manifest their dopamine D-1 agoniét activity in
several ways; for example, one way is in stimulating
cyclic AMP formation in rat striatal membrane.



(1980) was enployed 5aS, 9aS- 2- ami no- 6- n~pr opy!l -

.Y, 7, 8,9, 9a, 10- oct ahydr opyri m do(4,5-gJquino- 5 line (formula Ila), the
AR enantiomer (fornmula I1), and the corresponding racemate (formula I)
¢"tested for their ability to activate adenylate cyclase in rat striata]
menbrane as neasured by an increase in cyclic AW concentration. The 'if}
results of this determ nation 10 are given in Table 10. Dopanine was
used as a positive control. In the table, colum 1 gives the drug used,
colum 2, drug concentration in the reaeggon m xture, colum 3, cyclic AW
formati on as percent of control, and columm 4, confidence |evel or.
significance. 15 Table 10 Cyclic AWP For mati on 20

Conc. in as a percent EXUg , m cronples _ of contyol P '
Dopanine . - 108n thigedeterminagiony Fhe RRRGRAUre of Wong 1
130.8 [err] 0Oa84 @i8%" 25mmu§@£h9ﬁ5h§nﬂth opharmacolo 11Q=22691.3

<0. 001 5aS, 9aS
10 nlcroﬁola? éﬁggaslgasaggplgggﬂ I- aﬁl'ﬁ%ég%é{ y Pgefg?ce Of

striatal menbr&nés,bad, a,aeaa,1erectabydmpnwrnmmﬁqi4é§r9ﬂqﬂﬁﬂQﬂnn n/ ng of
pro- ﬁrg't - ggggggﬂgo%ﬁgaeﬁab Neghk NsaR | PAR Cévignt Y df fgrmivd d ),
and the correspondlng racemate (formula I) were tested
for their ability to activate adenylate cyclase in rat

striatal membrane as measured by an increase in cyclic -

»

AMP concentration. The results of this determination b
10 are given in Table 10. Dopamine was used as a positive
" control. In the table, column 1 gives the drug used,
column 2, drug concentration-in the reaction mixture,_
column 3, cyclic AMP formation as percent of control,
and column 4, confidence level or significance.
15 .
Table 10
Cyclic AaMP
. Formation - (:}
20 - . Conc. in as a percent
Drug micromoles of control P
Dopamine 100  160.0 + 14.8 <0.01 : .
Racemate = 1l 130.8 £ 0.8 <0.05 - k‘J
25 5aR,9aR enantiomer 1 119.2 £ 1.3 <0.001
1 '165.0 £ 3.1 <0.01

5asS,9%asS enantiomer

. In the presence of 10 micromolar GTP,. the basal adenyl-
30 ate cyclase activity in rat striatal membranes has a
mean * S.E. value of 196.2 % 20.3 pmole/min/mg of pro-
tein. Compounds were examined in_triplicate.=
According:to the information presented in
- Table 10, the 5aSs,9aSsS enantiomer of formula IIa sig-
35 nificantly increased cyclic AMP formation, indicating



Tabl e 10, the 5aS, 9aS enantiomer of fornul®™a Ila sig- 35 nificantly .

i ncreased eyclic AVP formation, indicating -61- significant D-1 dopam e
agoni st activity. It was nore effective than the racemate while the
|ncrﬁase of cyclic AW induced by the 4aR 9aR enantionmer of fornula I
bar. 'met the required significance level. 5 A second,

par ularly sensitive indicator of D-1 agonist activity is the
detern1nat|on of the cyclic AWMP efflux in tissue slices using a procedure
based on Stoof and Kebabian, Nature, 294763866 (1981) and Brain Res., 250,
263 (1982). In this procedure, striatal tissue is 10 dissected from rat
brai ns and chopped into 0 3 nn1 x :03 mMm fragnents. The tissue fragnents

are suspended ing{ fiek (Eaghs al a
sol ution, for exar%i %fg‘%g o%)slgg&ggngl %%‘6%%? ai;?g?aed Wth 95:5
[err] while beingf i: rﬁbﬁnattl{eerrra]cema}esvh&ﬂse tbe.wcmaseeoftmltq%sue
-flrggment? are tramsfiideted oy F&féhb 43RJbart Enlahtsbrﬁeﬁ @ﬂdﬁ@lrthy” anxie' S;%rum
al’bumin (2.5 ny. SQ met xanthin mllinmolar) to .

bl ock” degradati o ég%ﬁi%ygﬁ‘%ﬂ qﬁ¥ﬁ?%ts§§ﬂ f%?% cen€ﬁ§ are i ncubated in

~ buffer wtho®t drugs and & seadend, 20artucaﬂasréweelnsutxm Bradvecateal M t h

added grug. Al I Dt gl SN ARy HRikRe WetBrRlHaMisA0ME HdIdSyclle
assaye

AMP efflux in tissue slices using a procedure based on

. Stoof and Kebabian, Nature, 294, 266 (1981) and Brain Res.,
-/ : 250, 263 (1982). 1In this procedure, striatal tissue is

10 dissected from rat brains and chopped into 0.3 mm. x .05 mm.

- frayments. The tissue fragments are suspended in the
approprlate buffer system (Earl's balanced salt solution,
for example) and the suspension is continuously aerated
with 95:5 02/C02 while being maintained at 37°C. Just

15 prior to use, the tissue fragments are transferred to
fresh media to which is added bovine serum albumin (2.5
mg./ml.) and 3-isobutyl-l-methylxanthine (1 millimolar)
(i:) to block degradation of cyclic AMP. The tissue frag-
bl ' ments are incubated in buffer without drugs and are then
200 transferred to the same media with added drug. Aliquots
' of incubation media, with'and without drugs, are assayed
—/ for cyclic AMP concentration by a specific radioimmuno-
assay. The effect of the drug or drugs on efflux is ex-
pressed as a percentage of the resting efflux.
25



for cyclic AVMP concentration by-a specifiﬂ: radi oi muno- assay. The“éffect
of the drug or drugs on efflux is ex- pressed as a percentage of the

restiny ef fl ux. 25 -62- The foll owi ng nedi um was enpl oyed: Medi um

| ngr¥&¥ent Conc. ng./Liter Nad

6800 KdC 402.6 5 ' [err]

2201.1 [err] . 137.99 [err]

147. 88 d- gl ucose 1009 [err]

191.1 10 phenol red -62- 10 In the experinents

described in the above- nentioned reference, Stoof and Kebabi an enpl oyed
sul- piride to repress the negative (anti D-1) effect of any 15 drug
acting as a doparine D 2 agonist. The authors had previously denonstrated
that a D2 agomii® HHpeds Mefdme VARPePBLREERGN (an opposite effect from
that pro- ducediddium Dnkraciientt ). Sul piride Cenkbomy.Diberan ant agoni st
on pituitary D-2 receptors. ‘Addition of 20. sulpiride to a test system
such as that descri B&fl . . 6800 :

KC1 - 402.6
5 NaHCO, ~2201.1
NaH,PO, | 137.99
MgSO, - TH,0 S  147.88
d-glucose ' . 1009 o i.)
cacCl,-2H,0 | 191.1
10 phenol red . 10

_  In the experiments described in the above-
mentioned reference, Stoof and Kebabian employed sul-
piride to repress the negative (anti D-1) effect of any

15 drug acting as a dopamine D-2 agonist. The authors had
previously demonstrated that a D-2 agonist repressed
‘cyclic AMP formation (an opposite effect from that.pro-
duced by a D-1 agonist). Sulpiride is known to be an

_ antagonist on pituitary D-2 receptors. Addition of

20 sulpiride to a test system, such as that described
above, blocks any D-2 effect of a drug in reducing &_)
cyclic AMP production. Stoof and Kebabian were able to
demonstrate a lack of effect of sulpiride on cyclic AMP
production in striatal tissue using SKF 38393 (1,2,3,4-

25 . tetrahydro-7,8-dihydroxy-l-phenyl-1H-3-benzazepine) as
a pure D-1 agonist, an indication that D-2 receptors
‘were not involved and the compound did not have D-2
agonist'activity.

The results of one such determination for
30 5as,9as-2-amino-6-n-propyl-5,5a,6,7,8,9,9a,10~octahydro-~-




above, blocks any D-2 effect of & drug in“educing cyclic AVP producti on. _

St oof ‘and Kebabi an were agble to denonstrate a | ack of effect of sul piri de—-

on cyclic AMP production in striatal® tissue using SKF 38393 (1,2, 3, 4- 25~

t et ralydro- 7, 8- di hydr oxy- | - phenyl - | H 3- benzazepi ne) as a pure D-1 agonis

an (fggcation that D-2 receptors were not involved and the conpound did not

have 2 agonist activity. The results of one such determ nation for 30

5aS, 9aS- 2- am no- 6- n- propyl -5, 5a, 6, 7, 8, 9, 9a, | 0- oct ahydr o- - 63-

pyri m do[ 4, 5- g] qui nol i ne d|hydrochlorlde-@eenpound A) are given in Table

11. In the table, colum 1 gives the added drug, if any; colum 2, the drug

concentration; .colum 3, the level of cyclic AWP present;and colunn 4, 5

the percent incredse jn clic ANP concentration, Table 11 % I ncrease 10

Oyclic AW PYTipid Tf% TﬁﬁﬂH%HQ%%ﬂQJﬁlh€55865995ﬂﬁﬁn(C°Q?%V?€ AMWP None
71.6 8.2 are @idén irA Table 31X [ €u jth¥ tablé4. Bolumd. 2 gives the 60

The conpounds of .48, {,M@;é it My, 'R13%& 39MRSheh§IcbREAPELEPSN! 1 C

purposes in a varle
col umn 3, the level of cyclic AMP present; and column 4,

5 the percent increase in cyclic AMP concentration.

Table 11
\_J . : _ : % Increase
' 10 Cyclic AMP in
Drug Concentration Concentration Cyclic AMP
None : 71.6 ¢ 8.2 . 0
15 A 5 x 107°  114.0 £ 11.2 ° 60

. The compounds of formula I, II or Ila are
administered for therapeutic purpcses in a variety of
formulations as illustrated below. - However, it should

20 be remembered that the dosage amounts of the trans-(%)-
{::) and (5aR,9aR)-stereoisomers, the dopamine D-2 agonists
bl of formulae I and II, are far less than the dosage
amounts of the (5aS,9aS)-stereoisomers, the dopamine D-1
. agonists of formula IIa. ' .
LN 25 Hard gelatin capsules are prepared using thé
following ingredients:
' . Quantity (mg./capsule)

Active compound - .1-2 mg
Starch dried : 200 -
. 30 ' Magnesium stearate 10

The above 1ngred1ents are mlxed and filled
into hard gelatin capsules



Iatlons as illustrated bel ow. Howev@, it should 20 be rénehﬁéfed
,he_dosage anounts of the trans-()- and (5aR, 9aR) - st ereoi soners, the

I ne D-2 agonists of fornmulae | and Il are far less than the dosage
amounts of the (5aS, 9aS)-stereoi soners, the dopam ne D1 agonists of
formula Ila. 25 Har d gelatln capsul es.are prepared using the
follow ng ingredients: Quantity (ng./capsule) Active conpound . e
.1-2 ng Starch dried 200 - 30 Magnesi um
stearate 10 The above ingredi erbg-~are mxed and filled into hard
gel atin capsul es. -64- A tablet forrmulation is prepared using the
I ngredi ents belomf Quantity (ng./tablet) Active conpound

.1-2 ng 5 Cel | ul gse, n1crocrystalllne 400 Slllcon d|0X|de
f uned 10 Steari @ &@pdet formulatlon is Prepansd LHHRPINEMs are

bl ended and coﬁnn;ﬁuﬂﬂédh@ benmwt0 ~ tablets.
guantity (ma./tablet)

_ Active compound .l-z'mg

5 , ' Cellulose, microcrystalline 400 '
Silicon dioxide, fumed 10
Stearic acid 5

The components are blended and cdmpressed to form
10 tabliets.
Alternatively, tablets each containing
.1-2 mg. of active ingredient are made up as follows:

Active ingredient - .1-2 mg.
Starch 45 mg.

15 Microcrystalline cellulose 35 mg.
Polyvinylpyrrolidone :
(as 10% solution in water) 4 mg.
‘Sodium carboxymethyl staﬁch | 4.5 mg.

: - Magnesium stearate _ 0.5 mg.
20 Talc ' : 1 mg.

The adtive ingredient,'stérch and cellulose
are passed through a No. 45 mesh U.S. sieve and mixed
thoroughly. The solution of polyvinylpyrrolidone is

25 mixed with the resultant powders which are then .passed
through a No. 14 mesh U.S. sieve. The granules so
produced are dried at 50-60°C. and passed through a No.
18 mesh U.S. sieve. The sodium carboxymethyl starch,
magneéium stearate and talc, previously passed through

30 a No. 60 mesh U.S. sieve, are then added to the granules



Al ternatively, tablets each containing .1-2 ng. O active ingredient are
made up as follows: Active ingredient , .1-2 ng. St
45 mg. 15 M crocrystal line cellul ose 35 ny. .

Pol yyi nyl pyrrolidone (as 10% sol ution in water) 4 ng. Sodi um
car § @ met hyl starch 4.5 ny. Magnesi um stearate

0.5™My. 20 Tal c 1 ng. The active
i ngredi ent, starch and cellul ose are passed through a No. 45 nmesh U. S

si eve and m xed thoroughly. The sol ution -&5S-pol yvi nyl pyrrolidone is 25
m xed with the resultant powders which are then passed through a No. 14
The granules so produced are dried at [err] and passed

mesh U. S.

- through a No. 18
nmagnesi um st ear at

U S. sieve,

conpressed on a tabl et machihe,

0.1-2 ny.

si eve.

are themieddetabbethe granul es -65- which, after mxing,

of ne

5

10

15

20

25

30

dlcanen are nm e as
are made as follows:

magnesium
mesh U.S.

Active ingredient ' o .1-2 mg.
Starch ' 59 mg.
Microcrystalline cellulose 59 mg..
Magnesium stearate : 2'mg.

The active ingredient, cellulose, starch and-
stearate are blended, passed through a No. 45
sieve, and filled into hard gelatin capsules.
Suspensions each containing .1-2 mg. of

medicament per 5 ml. dose are made as follows:

Active ingredient .1-2 mg.
Sodium carbéxymethyl

cellulose 50 mg.
Syrup 1.25 ml.
Benzoic acid solution ©0.10 ml.
Flavor q.v.

Color : | q.v.
Purified water to 5 ml.

The medicament is passed through a No. 45 mesh

U.S. sieve and mixed with the sodium carboxymethyl--

cellulose

and syrup to form a smooth paste. The benzoic

"acid solution, flavor and color are diluted with some |
of the water and added, with stirring. Sufficient water
is then added to produce the required volume.

For oral administration, tablets, capsules or

suspnsions containing from about .1 to about 2 mg. of

an active

D-2 agonist per dose are given 3-4 times a

rBE5R pEFRS IRl ReBEs St T 60 18 ENBeC e

are
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Act ixe i ngredi ent ' .1-2 ng® Starch

5'.M crocrystalline cellul ose 59 ngy. Magnesi um stearate

2 \ag.“The active ingredient, cellulose, starch and- 10 ' nmagnesi um st earate
are bl ended, passed through a No. 45 nmesh U.S. sieve, and filled into hard

gel atin capsul es. Suspensions each containing .1-2 ng. of nedi canent per é;)

m . dose are made as follows: Active |ngred|ent .1-2 ng.
Sodi um car boxynet hyl cel | ul ose 50 ng. Syrup

1.25 nml. Benzoic acid solution 0.10 m . Flavor-:

g.v. 20 Col or -66= g.v. Purified water to

5 m. The nedicanent is passed through a No. 45 nesh U S. sieve and nixed
with the sodi'um carboxynmet hyl - cellul ose and syrup to forma snpoth paste.
The benzoic 25 acid solution, flavor and caolor are diluted mnth some of
the water and $@Neddivinh atdailihgiosager of eft tRaBeRdSs PRenfadded to
produce the rerplikeberBate. adout qrwl tad Ebeiut! 1371 agg,/kabl ethe capsul es or

suspensi ons. ol ALl (L OMADAY 1ol B Y. 2.0k BLui.1 28 gBblYe D7

agoni st per do
100 mcg./kg.

5 For the D-1 agonlsts, the dose level suff1c1ent
to stimulate D-1 receptors varies from .01l-15 mg./kg./day
depending on the active compound employed. The:'above )
formulations using .01-15 mg. of active ingredient are Q-J
employed. ' )




- 66- déy; giving a daily dosage of .3 to 8 nygs. or, for a 75 kg person,
about.s4.0 to about 107 ntg/kg. The |ntravenous dose Is in the range fro .

about <1 to about 100 ntg./kg. 5. : For the D-1 agonists, the
dose . evel sufficient to stinulate D-1 receptors varies from.01-15
ny. . / day dependi ng on the active conpound enpl oyed. The above

for atfons using .01-15 ng. of active ingrLgglent are enpl oyed. -67-
CLAIMS 1. A trans-isonmer of a conpound of the fornula wherein Ris [err]
al kyl or allyl; 10 Ris, CE3, Clor Br; [err] is [err] or

[err] wherein R Is methyl, ethyl, n- prop;demms[err] where R6 is Cl1-C3
al kyl or 15 [err] where R7 is |ndependently Hd, F, Br, [err]

1. A trans-lsomer of a compound of the formula

'f I /\/\/\ o
5 'l :

/\/\L/

wherein
oo R is Cl-c3 alkyl or allyl;
.\ _ 2
. 10 R® is H, CH,, Cl or Br;
1 3" 3 4g5,
R” is NHZ NHR™ or NR'R
‘wherein R3 is methyl, ethyl n-propyl or Rs-co
where R6 is cl-c3 alkyl or
15 : <N
) S

n
where R7 is independently H, Cl1l, F, Br, CH,, C,Hg, CH30,

3 C,H0 or CF3; and n is 0, 1 or 2;
'<:>. ‘ wherein R% and Rs are independently methyl,
20 ethyl or n-propyl; or
a pharmaceutically-acceptable acid addition salt thereof.
2. A compound of claim 1 being the trans-
(-)-stereoisomer of the formula'_

AR

ﬁ(\%w) "

R m



[err] and nis O, 1 or 2; wherein R and [err] are independently
1'\-20  ethyl or n-propyl; or a pharmaceutical ly-acceptable acid
dditi@n salt, thereof. 2. A conpound of claim1 being the trans-
(- ) Stereoi somer of the formita H 25[ err] -68- wherein R R and R are-
defined as in claim1, or a pharnmaceutically-acceptable acid addition sal
t hereof. 3. A conmpound of claim 1l being the trans-(+)- stereoisoner of the
formula 5 lia 10 wherein R, [ERR] and [ERR] are defined as in claim1, or
a pharnaceutical |l y-acceptable acid additigg-salt thereof. 4. A conpound of
claiml, 2 or 3 of formula'l, Il or lia in which Ris n-propyl. 15
S. Any one of the follow ng conpounds, or a pharnaceutically-acceptable .-
acid addition salt thereofj trans,()-2-am no-6-nethyl-5,5a,6,7,8,9,9a, 10-
octahydropyrlnvbgfﬁls B} gBi nandnR” are defined as in claim l, or a

pharmaceutically-acceptable acid addition salt thereof.
3. A compound of claim 1 being the trans-(+)-
stereocisomer of the formula ‘

5
e H o
RZAVAN 72N a
oL
N\ 2
AR ~
10 -

N

 wherein R, RY and R are defined as in claim 1, or a
pharmaceutically-acceptable acid addition salt thereof.
. 4. A compound of claim 1, 2 or 3 of formula I,
II or Ila in which R is n-propyl.
15 S. Any one of the following compounds, or a
pharmaceutically-acceptable acid addition salt thereof:
trans-(t)-2-amino-6-methyl-5,5a,6,7,8,9,9a,10- __
octahydropyrimido[4,5-g]quinoline. 3(:}
_ trans~(t)-2-amino-6-n-propyl-5, Sa, 6, 7,8,9,9a,10- '
20 octahydropyrimido[4,5-gjquinoline
- 5aR, 9aR-2-amino-6-n-propyl-5,5a,6,7,8,9,92,10-
octahydropyrimido[4,5-glquinoline
trans=-(t)=-2-dimethylamino- 6-n-propy1 -5,5a,6, -
7,8,9,%a,10~ octahydropyr1m1do[4,5-g]qu1nollne
25 trans-(#)-2—methylémino-éfnfpropyl-s,5a,6[7,-
8,9,9a,10-octahydropyrimido(4,5-glquinoline |
. trans-(t)-2-amino-4-methyl-6-n-propyl-5,3a,6,-
7,8,9,9a,10-octahydropyrimido(4,5~glquinoline
trans-(i)-2-amino—é-chloro-an-propyl-
30 5,5a,6,7,8,9,9a,lo-octahydropyfimido[4,S-g]quinoline

"

I



trans-()-2-am no-6-n-propyl -5, 5a, 6, 7,8,9, 9a, 10- 20

octahydropyr|n1do[4 5-g] qui nol i ne : ﬁi?
5aR, 9aR- 2- am no- 6- n- propyl - 5, 5a, 6, 7,'8, 9, 9a 10- : -
oct ahydr opyri mi do[ 4, 5- g] qui nol i ne in:>
trags-) ) - 2-di net hyl am no- 6- n- propyl -5, 5a, 6, -

7, 8,9, 9a, 10- oct ahydr opyri m do[ 4, 5- g] gui nol i ne 25
trans- () -2-net hyl am no- 6- n- propyl -5, 5a, 6, 7, -

8,9, 9a, 10- oct ahydr opyri m do( 4, 5-g] qui nol i &S~
trans-()-2-am no-4-net hyl - 6- n-propyl -5, 5a, 6, -
7,8,9,9a, 10- oct ahydr opyri m do[ 4, 5- g] qui nol i ne
trans-()-2-am no-4=chl or o- 6-n- pr

0
5,5a, 6, 7,8,9, 9a, 10- octahy&FBE?r ﬁgﬁgrﬂgﬁﬁﬁﬂiﬁﬁ?ﬁﬁ§rﬁ?pr°9¥%75 5a,6,7,-
trans-()-2-acet gl, an9agi0-ocpahpiitopybimbda (4, 5-glquinoline

8, 9, 9a, 10- oct ahydr opyri m glg e )
t rans- () - 2- benzoyl am no- 6%9&%5 E } % %?ﬁ%gglamlno 6-n-propyl-5,5a,6,7,

- 8,9, 9a, 10- oct ahPdPefps ﬂﬁreé[cahsd@mmhmd%‘éss-g]qulnollne

5as, 9aS- 2- agi no- 6- n- propykasg, 535523a§11909@—rlﬂpr0?y1 -5,5a,6,7,8,9,9a, 10-OI f
preparing a conpound o

oct ahydr opyri m do p
fornula I, Il PCE ng#ggrbﬂépﬁiﬁegf?£§Y+§° t8&pt abl e acid addition salt
t her eof , mhenever as cl ai 6ed Anprogedd foonpreparingns ¢tonmpownd wif ch

CosfjiseS{ (2) GRRMGAS B9 §1C88PPERY 8 5hﬁhéfﬁ&&é@tically-accéptable
= acid addition salt thereof, whenever as claimed in any .
10 one of claims 1 to 5, which comprises: |
' (a) condensing a compound of the formula
' ] ° .
NN |
. Y—o 'y ® v
s N Y
wherein R is as defined as above, :
Y is CH3C0, or (R ) NCH—, wherein each R
is independently Cy- C,q alkyl, or one Rlo is H and the

20 other is Cy-C4 alkyl; .
with a compound or its salt of the formula

10

2

EN=C VI
25 | \
gl

wherein Rl is defined as above to provide a compound of

30 formula I; or

* € L M S =



15 .

| or -70-

_ [err] wherein Ris as defined as above; Y is [err];, or

[2§a) wherein each R is independently Cl1-C3 alkyl, or one R is Hand the
2072t her is C1-C3 alkyl; with a conpound:or its salt of the fornula [err]
25 wherein [err] is defined as above to provide a conpound of 30

(b) alkylating a conpound of the formula 5

fornmul a

[err] Ia 10 wherein RL and R2 are defined as above to provide the conpou

of formula | ;-

or (c) hal ogenating a conmpound of the fornula 15

[err] 20 wherein R and [err] are defined7® above to provide the conpounds
where [err] is C or Br; or (d) acylating a conmpound of

of formula I

formula | wherein is [err] to provide a conpound of fornula I

[err] “where
salifying to

10

15

20

25

R rs(ﬁ%f(xglfy¥ié¥%g a comASﬁhd‘§¥*éﬂ¥”é&édHTJ owed by

formt

w<§{\{}

N\

lg | \li-l/ Ia
wherein Rl and-i?.2 are defined as above to provide the

compounds of formula I; or
(c) halogenating a compound of the formula

RV ANVANDAN
IS
,\/\/\f

wherein R and R~ are defined as above to provide the
compounds of formula I where Rz is Cl or Br; or

if

1

1

(d) acylating a compound of formula I wherein R
is NH2 to provide a compound of formula I in which Rl
is NHR® where R> is R®-cO; and

(e) optionally followed by salifying to form the
pharmaceutically-acceptable acid addition salt of the

* (4 L M-S *

in which is:



phar maceuti cal I'y- acceptabl e acid addition Salt of the -71- product of
formula | and/or resolving a racemc product to formthe optically active,7 «
product of formula |I. 7. A pharmaceutical formulation which com prises 5
an active ingredient a conpound of fornula 5 I, Il or Ila, or a g%?b
pha(ﬁ%ceuticalIy-acceptable acid addition salt thereof, as clainmed in an

one clains 1 to 5, associated with one or nore pharnmaceutically-
acceptabl e carricers or diluents therefor. 8. A pharmaceutical fornulation

of claim.7 10 adapted for oral or |P adfilimistration. 9. A conpound of
formula | or Il, or a pharmaceutically-acceptable acid addition salt

thereof, as clainmed in claim1, 2, 4 or 5, for use as a D-2 dopanine

agoni st. 15 faormul.a .l

' N 10 A
phar maceut i cal | PEREHY ot ef%‘?cug'rg |at“l 7 sé'etsc’rlﬁ'é"rn@ofa r5§eglll'5l %8d}1ﬁtcl aim
1, 3, 4 or 5, forouBmrmastike Bptideldy retbdgyenipetoduct of2formula I. - :

¢ ' 7. A pharmaceutical formulation which com-
prises as an active ingredient a compound of formula
S I, II or Ila, or a pharmaceutically-acceptable acid
addition salt thereof, as claimed in any one of claims
1 to 5, associated with one or more pharmaceutically-
acceptable carriers or diluents therefor. '
8. A pharmaceutical formulation of claim 7
10 adapted for oral or IP administration.
9. A compound of formula I or II, or a
pharmaceutically-acceptable acid addition salt
- theréof, as claimed in claim 1, 2, 4 or 5, for use as
a D-2 dopamine agonist. _ '
15 10. A compound of formula I or IIa, or a
pharmaceuticaliy-acceptable acid addition salt thereof,
as claimed in claim 1, 3, 4 or 5, for use as a D-1

'(;}  - dopamine agonist.

LT



cdefined as in claim1l1, and [err] iis H CN or [err] alkoxy)-CO or an
}-addition salt 10 t hereof. 12. A corpound of claim 11l being the .-
~trans- (-)-stereoisoner of the formula [err] wherein Rl, R2 and R8 are
defined as in claim1l; or an 20 acid addition salt thereof. 13. A
conpound of claim 11l being the trans- (+)- géereoisoner of the fornmula 25™
[err] -73- wherein [err] and [err] are fined as in claim11; or an
acid addition salt thereof. 14. Trans-(-)-2-an no-6-n-propyl-5,5a,86,7, :
8,9,9a;10-octahydropyrinidoquinoline or a pharmaceutically- 5 accept abl e

salt thereof. 15. Trans
8,9, 9a, 10- oct ahydr opyri m qu| ngPl ne g_éﬁyﬁ o% orlcgﬂ"p%fgld gf the formula
/\/\/\ -
| | —I I1I
5 \\//'\\//‘\E/’ -
| 1 .4 R2 : -
and R™ are def1ned as in claim 1, and R™ 1is

H, CN or (C -C3 alkoxy)-co- or an acid addltlon salt
10  thereof. :

gg.-A trans-i sonmer of a conpound of the fornmula [err] 5 wherein Rl and R2

wherein R

12. A compound of claim 11 being the trans-
. (-)~stereoisomer of the formula

N AR
o | Iﬁ(\v%w(

wherein Rl, R? and R® are definéd as in claim 11; or an’ (;}'_

20 acid addition salt thereof.
' 13. A compound of claim 11 being the trans-
- (+)-stereoisomer of the formula _ U

Iv

/\/\/\

25 [
. —l\/\/-\l/

I



-74-_16. A‘conpound of formula I, Il or Il'a, or a

pha(ﬁaceutlcally accept abl e aC|d addition salt thereof, as clained in clali

T, 27 .or 3 substantially as herein- s%efore described with reference to a

one the 5 Exanples. 17. A process for preparing a conmpound of fornula

| ] Q;é1la, or a pharmaceutically-acceptable acid addition salt thereof, as

, claifed in claim6 sub- stantially as heregj fore described wth reference
to 10 any one of.the Exanples. 18. A pharmaceutical formulation '

conprising as active ingredient a conpound of fornula I, Il or Ila, or a

pharmaceutical |l y- acceptabie acid addjtion salt thereof, as clainmed in claim

7 substantially whebeini R- ba&cbrk Ceexse rdeiffichedl Qs Am«rmaamndl@f ofror mul a

11, 'V or 1Va, c [ eof, as clainmed in claiml11,

12 or 13 substan?haFP§aaég gggé%b%?%? é%%f#bed 20

: 14. Trans-(-)-2-amino-6é-n-propyl-5,5a,6,7,

- . 8,9,9a}10-octahydropyrimidoquinoline'or a pharmaceutically-
' S acceptable salt thereof.
15. Trans~-(-)-2-amino-6-n-propyl-5,5a,6,7,
8,9,9a,10-octahydropyrimidoquinoline dihydrochloride.

‘15

.
e

M

* c L L} s *



10

15

20

-74-

16. A compound of formula I, II or IIa, or a

_pharmaceutigally-acceptahle acid addition”salt thereof,

as claimed in claim 1, 2, cr 3 substantially as herein-
before described with reference to any one of'the-
Examples. . |

17;_A process for preparing a compound of

- formula I, 1I or IIa, or a pharméceutically-acceptable

acid addition salt thereof, as claimed in claim 6 sub-

stantially as hereinbefore described with reference to '

any one of.the‘Examples, ' '
18. A pharmaceut_-al formulation comprising

-as active ingredient a compound of formula I, II or 1Ila,

or a pharmaceutically-acceptable acid addition salt

thereof, as claimed in clajm 7 substantially as herein-

before described. -
19. A compound of formula III[ IV or 1IVa, or

an acid addition salt thereof, as claimed in claim 11,

12 or 13 substantially as hereinbefore described. - L:}
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