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{57) ABSTRACT

Substiteted hexahydro arylgunolizines and pharmacen

tically acceptable salts thereof are selective a-adrener-
gic receptor antagonists and thereby useful as antde-
pressants, antthypertensives, ocular antthypertensives,
antidisbetics, antiobeuty and plaielet aggregation inhib-
1tors and modifiers of gastromntestinal motility
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SUBSTITUTED BENZO[BJFURO- AND
BENZO[BITHIENO QUINOLIZINES

BACKGROUND OF THE INVENTION

This mventen 15 concerned with novel substituted
hexahydro arylquinclizines or pharmaceutically accept
able salts thereof which are selective az-adrenoceptor
aniagonists and are of value in conditions where selec-
tive antagomsm of the az-adrenoceptor u desirable for,

“example _as_artdepressant, antthyperiensive ocular
antihypertensive, anhdiabetic, antiobesity agents, plate

let aggregation whibitors or modifiers of gastromtesy 13

nal motihty 1t also reiates to processes for prepanng the
novel compounds, pharmaceutical compomticns com
pnang the novel compounds and to a method >f antag
onizmg a-adrenoceptors.

‘The concept that the complex chimeal state of depres-
son 15 hnked to a functional deficiency of monoxmunes
in the central nervous system 15 now widely sccepted

Numerous hiochemucal and climical observations sup- 28

port the proposal that many forms of depressive 1llness
are associated with reductions tn adrenergic activity at
functionally important sites in the bram. Thus, clasucal
antidepresmve drugs, such as amitniptyline and 1umipra

mne are behieved 1o act by blockmg the neuronal reup- 30

take of norepmephrine and/or serotomn, thereby en
hancing the avalabihty of the monoarines as nenro
trapsrutters

In addition to aj-adrenergic receptors which mediate 35

postsynaphic responses to the nevrotransmitter noreps
nephrione, other adrenergic receptors are present at or
near sympathetic terminals. These latter receptors a3z
adrenergic receptors, form part of a negative jeedback
system which modulates noradrenergic neurotransms
sion by controlling the impulse-mduced releass of nor
epmmephnne from presynaptic termunals. Actation of
aradrenergic receptors results in a decreast n the

amount of norepinephrine normally released Irom the 45

nerve terminals by mreve impulses while antagonism of

aradrencrgic receptors mncreases norepmephnne re-
Jease Therefore, molecules that block az-adrepergic

receptors afford an alternate approach to enhancement x4

of noradrenergic function and the treatment of depres
ston associated with an absolute or relatve deficiency of
adrenergic function

ar-Adrenergic receptor antagonism 15 £lso associated
with antidmbetic antihypertensive ocular antihyper
tenuve, antiobesity platelet aggregation whibmtion ac-
twvity and modification of gasirointestinal motility

Compounds structurally related to the novel com

pounds of this invention are duclosed 1;n Bnnsh Pat 60

Nos 1435573 and 2 106,909 of John Wy-th and
Brother Ltd

DETAILED DESCRIPTION OF THIE
INVENTION

This mmvention 18 concerned with a compaund of
structurad formula 1

Ar
N

or a pharmaccutical acceptable salt thereof wheren Ar
represents an aromanc group such as

X

pynding-

422,
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R*1s

~continued (=) C-s alky! or
(b) C1-s5 alkyhdene, and

the broken lmes represent possible double bonds
o 5 The pharmaceutically acceptable salts commg within
furo- the purview of this invention include the phermaceuts

R
(1) COOR! wherem R! 15 hydrogen or Ci_s alkyl
esther strasght or branched chain,
@

wherein R21s
(a) hydrogen,
(b) C1-s alkyl, or
)(c) Ci-s alkylhidene
&)

@

0O—

ltl/ \so;rm'nl

wherean R!and R2 can be jomed together to forma 5
or 6-membered heterocycle, such as pyrroidino,
(s)morpholmo. pipendine Or PIPETAIND;

C
n'/ \Q
wherein Q 18
{2) O or
(b)) N—OR!
©
|
/?\
RY R* 2
wherein Z 18

{a) —OR3 or —SR?
() —NRZR? wherein R? 5
0 H,
(1) C1-s alkyl, unsubstituted or substituted with
{1) —OH
{2) —COOR!
(3) —SO;R2
(4 —NRY)SO;R?
{m) —COOR1
(iv) —SOzR?
(v} —SONR2R3} and

13

s

5

43

55

cally acceptable acid addition salts, Acids useful for
preparing these acsd addition salis mclude, inter aha,
morgamc acids such as the hydrohalic acwds (¢ g hy-
drochlone snd hydrobromsc acid). sulfurc acid, mtne
scudm abd phosphonc acid and orgamc acids such as
maleie, fumanc tartanc, ctrc, scetic, benzosc, 2-
acetoxybenzoic salicyclic, succmic, theophylline, 8
chlorotheophyline, p-ammobenzoic, p-acetamidoben
zoic, methanesulfonic, or ethenedisulfomc acid

The novel compounds of this invention wheremn R
attached by a single bond are depicted herean as having
the configuration in which the hydrogen st C-12band R
at C-2 ere trans

and 1t 18 more preferred disstereomer for aj-adrenocep-
tor blockade activity However the momers havang the
configuration in which the hydrogen at C-12b and R st
C-2 are c1s are also active az-adrenoceptor blockers and
are considered to be within the scope of this mvention,
Each of the 2RS 12bSR and 2RS,12bRS-configura-
tional 1s0mers are racemates capable of being resolved
mto dextrorotatory and levorotatory ensnbomers This
mvention mcindes these pare enantiomers as well as all
muxtures thereof especially the racemates However
the (12bS)-enantiomer 18 preferred

It 18 also preferred that Ar be X,Y-benzo X,Y-ben
zo[blfuro or X,Y-benrzo[b]thieno- Tt 1s even more pre-
ferred that Ar be benzofb]furo.

It 15 further preferred that R be

Al

Iﬂi@;l' or CHj3 COR!

wherein R1 18 Cys alkyl
o~

wherein R1 and RJ are independently C)_s alkyl,

oH | o
l"j;on R'J\ON wa R0

wherein R! and R4 gre C;.salky] or hydrogen It 18 most
preferred that R! R? and R* in each of the sbove 18
methyl

For those compounds wherem R »

NOR}

4y
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Step G Preparstion of (2RS,12bSR)-Methyl
(1 3,4,6,7 12b-hexahydro-2H benzo[bjfaro[2 3
alqumolizmn 2-yI} acetate Hydrochlonde

A 1 1 muxture of the E and Z olefins from Step A (700 3
mg) and 10% Pd on carbon (75 mg) in 100 mL of ctha
nol were hydrogentated at 40 pm (2 85105 Pu) for 15
hours. After separatmg the catalyst by fltrauon, the
filtrate wis evaporated to dryness. The resultng oil was 10
chromatographed over silica gel, elutng with 40%
ethyl acetate/hexane. The product was collected as an
o1l (370 mg) which crystalhzed upon standing. The free
base was converted to the HCl salt, mp. 194 =195 C

Starting with optically active 13,4,6,7 12b-texshy '3
dro-2H-benzo[b)furo[2 3-ajgmnohzm 2-one aml em
ploying the procedures i Steps A and B, the enants-
americally pure products are obtaned

EXAMPLE 2 20
(2RS 12bSR,2 RS) and (2RS 12bSR,2 SR)-Ethyl
2 (1 3 4,6 7 12b-hexahydro-2H benzo[bJfuro[2,3-
a]qumohzn 2-y!) propionate Hydrochlonde 2

Step A. Preparation of E and Z Ethyl
2 (1 3 4,6,7 12b-hexahydro-2H benzo[blfuro[1,3-
ajquinolizin 2 yhdene) propionate

Employmg the procedure descnibed i Step F of w
Example 1 and substtuting triethyl 2-phosphoropro-
ponate for tnmethyl phosphonoaceiate the product
was obtained as a mixture of E and Z geametric somers
which were scparuted by chromatography over sihica
gel eluting with 20% ethyl acetate/hexane i

Step B Preparaton of (2RS 12bSR.2'RS)-Etayl
2 <(1 3 4,6,7 12b-hexahydro-2H benzo[b]furo[ ' 3
ajqunolizin 2-yl) propionate Hydrochlond:

Hydrogenanon of the Z olefin (150 mg) obtawed m “?
Step A according to the procedure described 1n Step G
of Example 1 yielded the free base of the prodact (100
mg) after chromatography over siica gel eluting with
209% ethyl acetate/hexane. Conversion of the free base 45
to the HC) salt afforded a white crystalline metenal,
mp. 251 -252 C.

Step C Preparation of (2RS 12bSR,2 SR)-Ethyl
2-(1 34 6,7 12b hexahydro-2H benzofb)furo[2 3- 50
a]qunohzin 2 yl) propionate Hydrochlonde

The E olefm (200 mg) obtained 1n Step A and 50 mg
P102 mn 50 mL of ethenol was hydrogenated at 40 ps:
(2 8¢ 10° Pa) for 18 hours. The catalyst was filtered, o
and the solvent was evaporated The resultant oil was
chromatographed over sihca gel, eluting with 20%
ethyl acetate/hexane to afford the free base of the prod
uct. The free hase was converted to the HCl salt m.p
188 -191 C. L

Employmng the procedure substantially as described
1n BExamples 1 and 2 but substrtutmg for the Withg
reagents and the benzo[blfuroqunolizn-2-ones used
therem, the Withg reagents and arylqumoliztn-,-ones 4
described 1 Table I there are prepared the acetic acid
esters also descnbed in Table I 1o accordence wnh the
following reaction scheme

12
TABLE ]
coon!

+ R? ﬁ(ocms): o
o]

%-ﬂ% Ar
N N
RJ\ooon'

R COOR!
Ar R R!
benzo- H =CiHs
berzo[bliieno-  —=CHjy =CH)
theno- —CH(CH3)h =—(CH2)2CH}
furc- =CHy—CH=CH; —CiHy
EXAMPLE 3
Eand Z

2-(I Ethylsulfonylethyhdene)-1 3 4,6,7 12b-hexahydro-

2H-benzofb}urof2,3 slqumohzine Hydrochlonde and

2«1 Ethylsilfonylethyl}-1 6,7 12b-tetrahydro-3H ben
rofb]furof2,3-a]lqunolizine Hydrochloride

a Diethylphosphoncethylsulfone (1 34 g 5 2 mmol)
was dissolved 1 20 mL. of THF and cooled to —70 C.
under N2 gas. To this solution, n-butyl Ithiom was
added and the mixture was stirred for 1 hour
1,3 4,6,7 12b-Hexahydro-2H benzo[b}furo[2,3-
a]qunolizin 2-one (096 g, 4 mmol) 1 10 mL of THF
was added at —70 C under N2 gay and the reachion
mixture was heated at 50 C. overmght. A satumated
NH4C] solation and ether were added to the reaction
muxture and the ether layer was separated, washed with
HzO dned over MgSO4, and evaporated to gve an o1l
The free base of the products were separated by chro-
matography over mlca gel elubng with 12% ethyl
acetate/CH;Cly and converted to HCl malts to gve
Z-21 Ethylsulfonylethylidene)-1 3 4,6,7,12b-hexahy
dro-2H benzo[blfuro[23-a]qumohizine  Hydrochlonude
mp 210°-212 C E-2<1 Ethylsulfonylethylidene)-
13 4,6 7 12b-hexahydro-2H benzo[b]furo[2.3-a]qunok
zne Hydrochlonde m p 247 -248 C. end 2«1 Ethyl
sulfonylethyl)-1 6,7 12b-tetrahydro 3H-benzo[b-
Jfuro]2,3-g]qumolinne Hydrochlonde m.p 212 -223
C

EXAMPLE 4

{2RS 12bSR)-Ethyl
1,3 4,6,7 12b-Hexahydro-2H benzo[b]furo[2,3
ajqumolinne-2-carboxylate Hydrochlonde
[ 4

Step A Preparation of
(12bSR)-2-(1 3-dithian 2 ylidene)-1 3 4 6,7 12b-hexahy
drobenzo[b]furo{2.3 s]lqunohzine

2 Tnmethylalyl 1 3-dithiane (0.77 g; 4 mmol) was
dmssolved m 10 mlL. dry THF and cooled to —25 C
with a dry 1ce/CCly bath To this was added 16 ml
n-butyl lithium (1 6M solution 1o hexane) and the sola
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non was stirred for 2 hours et —25 C  after which ime
0422 g (175 mmol) (12bRS)-1 3 4 6,7 12b-hexahydro-
2H benzofuro[2,3-alqunchzin 2-one was added and the
reaction mixture was allowed to warm to room temper

ature (15 minutes) The reaction mixture was poured 5

into 50 mL KO and extracted with 3> 25 mL CH2Clp
The combined organics were extracted with 520 mL
H20 1x25 mL brne, dned (MgSO¢) and the solvent
was removed 10 vacuo Purificauon by medium pres-

sure chromatography (CHCl3) wielded 0.385 g (64%) 1p

product as a yellow crystalline sabd mp 133 -134 C.

Step B Prepamation of (2RS 12bSR)-Ethyl
13467 12b-hexahydro 2H benzo[bluro[2,3-alqumot
zme-2-carboxylate Hydrochlonde

(12b8R)-2<1 3-Dithuan 2 yhdinyi)-1 3 4 §,7 12b-hex
ahydrobenzo{blfuro[2 3-ajJqumolizne (018 g 0524
mmol) was dissclved in 30 mL abaclute ethano] which
previously had been saturated with HCI gas, The reac-

tion was heated to 50 C. for 3 hours thesolvmtwnn

removed and the resdve was partiioned between 23
mL ethyl acetate and 25 mL 209 NaOH solution. The
aqueous layer was separated and the ofganic layer
washed with 120 mL 209 NaOH 3x23 ml. HiO

1%25 mL bnne, dned (MgSOy) and the solvent was 25

removed 1n vacuo. Punfication by spinnmg disc chro-
matography (1% methanol/CHCly) welded 0.12 g
{77%) of the product as an o1l The o1l war dissolved 1n
20 mL ethyl acetate and ethanolic HCl was added to
give a white solid m p 228 -230° C (dec;

Employing the procedure substantally 15 descnbed
in Example 4 Step B, but subshtunng for the ethanol
reagent used therean comparable amounts of an alcohol
of structure RIOH there are produced the esters de-
sctibed below 1n accordance with the following reac

tion scheme s

>
ewel
<.

COaRt

wherem R! 3 —CH3; —CHi:CHi:CH; —CH(CHa):
-—~CH(CH3)CH2CHj and —(CH2)}4CH;

EXAMPLE 5 &

(2RS 12bSR) 2 Acctyl 13 4 6,7 12b-hexahydrc-2H
benzo[blfuro[2 3-a)qumohzine Hydrochlorule

1 Ethylthiotnethylphosphonate (2 34 g 104 mmol)

was dissolved m 50 mL of THF and cooled in an ace 65

tone-dry ice bath under N2 gas To this solution n butyl
hithium (8 8 mmol) was added dropwise After sirnng
for 3 hours, (12bRS)-13 4 6,7 12b-hexahydro-2FH-ben

15

30

14

zo[b]furof2 3-a]qunolizin 2 cne (1 93 g, 8 mmol) 1n 20
mL of THF was added to the solution which then was
stirred for | hour with cooling, for { hour at room
temperature, and overmight at 50 C Water (40 mL) and
saturated NH4Cl solution were added successively to
the reaction mixture which was then extracted into
cther The ether layer was washed with saturated NaH
COjsolution brine, and water Evaporation gave an o1l
The o1l was dissolved 1n 20 m). of ethanol and to this
solution, 20 mL of ethanol saturated with dry HCI gas
and 3 drops of HzO were added with sturing at room
temperature After stunng overnight, the ethenol was
evapaorated to give a2 brown residue which was reds-
solved mm ethyl gcetate and made basic with dilute
NH<OH The cthy] acetate layer was separuted, washed
with H20 and dned over KaCOy Evaporstion gave a
dark o1l which was subjected to siica gel column chro-
matography Ethyl acetate eluted the desired product
The free base was converted to the hydrochlonde salt
with ethanol/HCl mp. >260 C

Employing the procedure substantially as descnbed
m Example § bat subsututng for the Wittig reagent and
benzofblfuroqumalizin 2-one used thersin the Witug
reagents and arylqunohizin-2-ones described in Table
I1 there are produced the 2-alkanoyl-arylquiniolizines
also deseribed 1n Table II in accordance wath the fol
lowing reaction scheme

TABLE II
(C HyO)F==0
N u!:n N
R'/ \SC;Hs
0
o R D
Ar R!
benzo- ==CH)
pyrndimo~ “=CyHr—n
benzo[b]furo- ==CaHy
benzo[bjthieno- —~Catio—n
thieno- ~—CH(CH32
faro- =-=CH;
EXAMPLE &

(2RS 12bS)-1 3,4,6 7 12b-Hexahydro-2-(1 hydrox
yimnoethyl)-2H-benzo[b)furof2, 3-alqunohzine
Hydrochlonde

Tnto a mixinre of 10 mL of ethanol and 3 mL of pyn
dine, (2RS 12bSR)-2 Acetyl 1 3 4,6,7 12b-hexahydso-
2H benzo[blfuro[2,3-a]qumolizine (0 4 g 1 5 mmol) and
hydroxylammne hydrochlonde (01 g; 15 mmol) were
added After 2 hours surming, the product precipriated
The sohd was collected by filtration and washed with
ethyl acetate several tmes m p. 280 C

Employing the procedure substantally as descnbed
m Example 6 but substituting for the 2-acetyl benzn[b-
Jfuroqummohzine used theremn the 2-alkanoyl-aryl
qunohiznes descnbed 1 Tables 1T and III there are
produced the oximes descrnibed 1n Table III 1n accor-
dance with the following reaction scheme

43S
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Fifteen minutes later the product from Step A (023 g)
in 2 mL of ether was added and the ice bath was re-
moved The resction muxture was heated at reflux for 2
hours Water (0 2 mL) was added followed by 1 mL of
10% H2504 A saturated solution of NaHCO; was then s
added until the reaction was basic The reaction mixture
was extracted with ethyl acetate The extracts were
washed with water, dned over MgS504, and evaporated
to afford an o1l The ol was chromatographed over
sithca gel and then recrystallized to yield 00:2 g of the
product mp 116 -117 C

EXAMPLE 14

(2RS,12bSR)-N<(1 3 4,6,7 12b-Hexahydro-2H benzo[b-
Jfuro[2 3-a]quinohzin 2 y)methyl NN tnmethylsulfa
mude Hydrochlonde

Step A Preparation of
(ZRS 12bSR}1 3 4,6,7 12b-Hexehydro-2 methoxyme-
thylidene-2H benzo[b] furo[2,3-ajqunolinine

Toacold (0 C) solution of dusoprapylamme (0 22 g,
2.2 mmole) in 6 mL of tetrahydrofuran (THF) was
added n butyl hthium (1 mL of & 2 ! molar solution 2 1
mmole) After 15 mmutes this mixture was ndded via
synnge to a suspension of methoxymethylinphenyl
phosphine chlande (0.685 g 2.0 mmole) n 5 mL of
toluene at 0 C. stwred 15 minutes, and then i solution
of (12bRS)-1 3 4 6 7 12b-hexahydro-2H benzofb-
Jfuro[2 3-z]quincohzin 2-one (0 12 g, 0.5 mmole) n 3 mL
of toluene was added. After 30 munutes, the reaction
mixture was poured mnto water (50 mL) washed wath
ether (240 mL), the ether washed with brine (40 mL)
dned (Na3S04) fitered and concentrated The oy
residue was chromatographed (silica ethyl acetate/hex
anes, 11) to give 104 mg of a 1 | mixture of E and Z
enol ettgs as an o1l Exact mass-calc 269 1416, Found
269 141

Step B tion of 2RS,12bSR) and
(2SR 12bSR)-1 3 4 6,7 12b-Hexahydro-2H benzo[b
Jfuro|2 3-a]quinohzine-2-carboxaldehyde

The mixture of enol ethers (104 mg, mmale) from
Step A was dissalved 1n 6§ mL of 2N HCl stirred for 4
hours at 25 C made basic and extracted with methy
lene chlonde (240 mL), dned (NaizSO4) filtered and
concentrated to give 60 mg of crude aldehyde a (2 1)
muxture of (ZRS 12bSR) (2SR 12bSR) aldehydes

Step C. Preparation of
(2RS 12bSR})-1 3 4 6,7 12b-Hexahydro-2-
methylammomethyl 2H benzo[b}furo[2 3-alqumolizine

To a soluuon of aldehydes from Step B (015 g, 0 56
mmole) n 3 mL of methanol was added methylamine
hydrochlonde (0 18 g; 2 8 mmol) and sodium cyanobor
ohydnde (0050 g, 0 78 mmole). After 48 hours at 25
C. the reaction was concentrated to dryness, $ mL of 55
6N HCl added shrred 30 munutes, diluted with 30 mL
of water made basic and extracted with methylene
chlonde (2X 30 mL) dried (Na2SO.y), filtered ind con
centrated to an o1l which was chromatographed (sihica,
NH; saturated CHCly/1% MeOH) to give 65 mg of 60
product

25

48

Step D Preparstion of
{ZRS 12bSR)-N-(1 3 4,6,7 12b-Hexahydro-2H-benzolb-
Jfuro[2,3-a]qunohznn 2 ylymethyl NN tnmethyl
sulfarmde Hydrochlonde

To & solution of the amine from Step C (0.065 g 024
mmole) m b 2 mL of methylene chlonde wes added

63

22

0 050 g (0 48 mmole) of tnethylamine and 0070 g (0.48
mmole) of dimethylsulfemoyl chlonde After 18 hours
at 25 C this was poured into 10 mL of saturated NaH
CO;3 extracted wnto methylene chlonde (220 mL),
dried (Na2S0y) filtered and concentrated to give an ol
whuch was chromatographed (stica, ethyl acetate) to
give 0.05 mg of the frec base of the product The
HCI 1H0 salt was generated mn ethyl acetate and etha
aohc HCl mp 242-245 C

EXAMPLE 15
Pharmaceutical Formulahon

Ingredient Mp/Capsule
(IRS.12b5R)-Methyl {1,3,4,6.7 12b- &
hexahydro-2H—-benzo[b]furaf2, 32}

quinohzin-2 yl) sextate Hydrochlaride

starch 87
magnesum $ietrate 7

The active ingredient starch and magnesium stearate
are blended together The muxture 15 used to fill hard
shell capsnles of a suitable size at a fill wesght of 100 mg
per capsule.

EXAMPLE 16

Ingredient Mg/Capsule
(@RS, 12bSR)-1 3.4.6,7 11b-Hexahydro- &

2<{1 methy! l-hydroayethyl}-2H—
benmiblfurn]) )-slquinolinne
Hydrachlonde

starch

magnetum stearate

<3

What 18 claimed 15
1 A compound of structural formula.

]

)

or a pharmacentically acceptable salt thereof wherem
Ar represents an aromatic group selected from XY
benzo[blfure- X Y benzo[b]thieno- and wheremn
X and Y are independently

(1) hydrogen,

(2) balo,

{3) hydroxy

{4) Cialkoxy or

(5) Ci-ealkyl
R

n

|
COOR!

wherem R! 13 hydrogen or C;_s alkyl ether
straight or branched chan
@)



n_—-

7 N\

R? COOR!

wherein R21s

(a) hydrogen,

(b) C;_s alky], or

{c) Ci-3 alkyhdene;
3

@

n—

It’/ \so-,mlnl

wherein R! and R2 can be joimned together to torm

)pyrrahdm: or pipendine;
(&)

[ Ld

7%

wherein QQ 18

(@O or

(b) N—OR!
©

wheremn Z 18
(s) —OR? or —SR?}
(b) —NRIR3 wherem R 13

4,686,226

24
®H
(1) Ci-s alky] unsubsiruled or substrtuted with
(1) —OH
) —COOR!
5 (3) —SO;R2
(4) —NRHSO;R?
(i) —COOR?
(iv) —SOsR3
(v) SO;NRIR2
10 R41s

(a) Cisalkyl or

(b) Ci_s alkyhdene; and
the broken lines represent posable double bonds.

2 The compound of clam 1 wherein Ar 158 benzo[b-

15 Jfuro—

3 The compound of ciaom 2, wherem R 1
CH700;R! CH,CHCO3R! RI—C=NOR3}
RYR¥)C—OH, R!CHO(CH,);0H, or RIRHCO(CH,-
)20H wherein R! R3 and R* are mdependently Cj_s

20 alkyl or H

4 The comgound of clam 3 wherein R! and R4 are
methyl and R

5 A pharmaceutical composrtion for the treatment of
depression compnung a pharmaceutica) casrier and an

25 effective amount of the compound of clam I

6. The composition of clarm 8 wherein the Ar 15 ben
zo[b)furo—

7T The composihon of clam 6, wherein R 8 ~CH
1CO1R! CH3CHCO;R! RI—C=NOR?

30 RIRYC—OH RICH—O{CH7):0H or
RI(RHYC—O(CH1);0H wherein R! R3and R4are inde-
pendently Ci.salkyl or H.
8 'I'hecomgonumofelmm?whaein Rland R*are
methyl and R4 H
35 9 A method of treating depression which comprnses
the admmistration to a patent m need of such treatment
of an effective amount of a compound as described m
clam 1
10 The method of clmm 9 wherein Ar 15 benza[b-
40 ]furo—

11 The method of clam 10 wheremm R 8 —CH
2COaR CH3;CHCO3R! R1—-C==NOR3
RiRY)--C-—OH, RICHO(CH2,OH, or
RIRHYC—O(CH2z0H wherean R! R3 and R4 are 1n

45 depenently Ci-salkyl or H

12, The method of clam 11 wheremn R! and R4 are

methyl and R*u» H
[ 3

35

42
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ABSTRACT OF THE DISCLOSURE

The present mvention relates to 1,2,3,4,4a2,5 6.8 9 14,
14b 14¢c-dodecahydrobenz[]indolo[2 3-a]quinoluanes, n
which X 13 hydrogen and lower alkyl, lower alkoxy halo-
gen, apuno N N disubstituted armino and ethenfied mer
capto and R 18 hydrogen, iower alkyl phenyl lower alkyl,
substituted phenyl lower alkyl and acyl

These compounds are usefu] as central nervous system
depressants

The present application 1s a contmusation in part ap-
plication of our co pending application Ser No 537 251
filed Fecb 9 1966 now abandoned

This mvention relates to new and useful heteracyclic
compounds and telates more parhicularly to mew and
novel 12344a5689 14 14b 14c  dodecahydrobenzfh]
mdoto[2 3-a)qunolzines having the formula

=2

wherein X represents hydrogen, lower alkyl such as
methyl, ethyl 1sobutyl, hexyl and the like lower alkoxy
such as methoxy and ethoxy halogen such as finorine
chlorine and bromme amino, N N disubstituted amino
and the ke ethenfied mercapto such as methylmercapto
und ethylmercapto mitro and hydroxy! and R represents
hydrogen lower alkyl such as methyl cthyl propyl, iso-
butyl hexy! and the like phenyl lower alkyl such as
pherethyl substituted phenyl lower alkyl such as halo-
gen substututed benzyl, mitrobenzyl lower alkoxy subsh
tuted benzyl and the acyl residue of a carboxylic acid
such as acetyl benzoyl and the hke

The numbering of the compounds of this mvention 18
as follows

* 3,492,303
Cc Patented Jan 27, 1970
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The use of a dot st nng junctions, as m structure (4)
below denotes beta ortentatton of the hydrogen atom
whereas the use of a dotted line denotes alpha onentatzon
of the bydrogen atom Since al) the compounds descnbed
tn ths patent ere d, 1 mixtures the above stereocherical
designanons are only relative and each structure 1s to
be conuidered as only one of the iwo mirror images.

Also embraced within the scope of this invention are
the pharmaceutically accepted acud addition salts of the
above-deacibed beses, their quaternary ammomurn salts
and N-onides

The symbols R and X as used hereinafter have the
same meaning desenbed sbove.

‘The 1nvention also inciudes within its scope 2 new and
novel process for prepanng the above componnds as well
as the mtermedintes emploved for their synthetis

The new and novel compounds of thiy mvention have
m:zmtmg Bg and 3 ngrficant pharmacological ac sctivity and
are useful a3 centrul mervous system depmuam !or
THammals,

18 orfder {0 use these compounds or their salts as cen
tral aervous system depressants the selecied compound
from gbout I mg to 100 mg 18 combined with a phar
maceutrcal carrter such as starch, mannitol or lactone
to form dosage forms such as tablets and capsules or
with water or vegetable 01l 10 form solvtons and mus-
pensions smtable for parcnteral adminustratton They may
be administered orally or paremterally at a dosage of
about 1 mg. to 100 mg several tmes daly to produce
the desred depressant effect

In addmwon they are valuable mtermediates n the pro-
duction of other compounds of ths 12,3444 5618,9 14,-
14b,14c  dodecahydrobenz[hlindolo[2,3 alqunolnne
senes,

The compoundy of this mvention are prepared by re-
acting 2-(carbocthoxymethyl Jcyclohexanone wih ethyl
chloracetate to formn a glycidic ester of the formula

COORt COOE:

]

[¢1]

This reaction 15 utuafly carmed oat {n an aloholc
sclvent such as t butanol at below room tempersture,
particularty a1 0-15 C umwng an alkali metsl salt of the
alcobol such as potacsium t butoxide as a catalyst.

The ester (1) 1s converted to its corresponding dicar-
boxylic acud by treatment first with an alkah metal hy
droxide such es sodium hydroaide and then a mmerl
acid such as hydrochloric acid The intermedmste acid 18
then heated 1n the presence of copper powder at an elevat
ed temperature of 150-300 C more particularly near
250 C.m vacuo The pyrolysate w & mixture of the noid
nld;hydo(l)andmmolhcwnutzmhnmgthefor
mulae,

COOH

lcno o
—
= ;I

This muxture can be converted to !he acd aldehyde by
hydrolysis with a dilute acid such ag acetie acd. The pure

24798
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EXAMPLE 11

Cis-syn 12344a5689 14 14b 14c-dodecahydro-14
methylbenz[2]indolo[2 3 hlqunolhzine

oy

Amxtureof 56 g ofcis-syn 1234425689 14,14b
14c-dodecahydrobenz[alindolo[2 3 hlqguinolizine, 96 g
of sodmm hydnde dispersion (55% i mneral ml) 34
ml of dimethy! carbonate and 500 m! of tetrahydrofuran
1s refluxed for 20 hr with suming The excess sodium hy
dride 18 destroyed by the dropwise addition of water and
the solvent removed 1n vecoo on the steam bath. The rem
due 15 treated wih 1300 ml of chioroform and 100 ml of
water The chloroform layer is washed with water dried
over sodium solfate and the solvent 13 removed The
residue 13 dissolved m 100 ml of Skelly solva B and the
solution filiered On standing there 13 deposited 32 g
(55%) of cis-syn 1,234 4a 56 8,9 14 14b 14c-dodecaby
dro-I4 methylbenz[a indolo[2 3 hlquinohzine as & crys-
talline sohd M P 143-148 Recrystallizotion from meth
znol gives an analytical sample M P 149-150

Anglvsis for CppHaeNa —Caled C 8158 H 890 N
9352 Found C 8152 H 887 N 938

EXAMPLE 12

Cis-antt 123 4 4,5 6 8 9 14 14b 14c-dodecahydrobenz
14 methylfalmdole[2 3 hlgmoolizine

o %]

Amixture of 47 g of crs-ant1 123 4,44 5689 14 14%
14c dodecahydrobenz 14 methyifajmndolo[2,3 h]
quoohzine 96 g of sodium hydride dupersion (55% 1n
mineral o1l) 40 ml of dumethyl carbonats and 250 mlL
of tetrahydrofuran is refluxed for 20 hr The exces hy
drtde 13 destroyed by the dropwise addibon of water and
the solvent 1s removed 1n vacuo on the steam bathk The
residue 13 treated with 1 [ of chloroform and 50 ml of
water The chloroform layer is wathed with water dried
over sodiim sulfste and the solvent i3 removed The
remdue 13 dissolved m 20 ml of Skelly solve B and the
solution Altered On coobng m an icebath there 1s de-
poatted 18 g (36%) of a crystaline golid, MP 109-
110 Recrystallization from methanol gves an enalyhcal
sample MP 111-112°

Analysis for CyqHogNa—Caled C, 8158 H 890 N
$52 Found C 8177 H 911 N 910

It 15 understood that the foregoing detaled descrip-
tion 18 given merely by way of illustration and that many
varmtions may be made therein without departing from
the spirt of our mvention

Having described our invention what we desire to
secure by Letters Patent 1y

16

Oo
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We claim
1 A compound selected from the group consisting of
th. free base of the formula

wheran X {9 & member selected from the group conust-
mg of hydrogen, lower alky! lower alkoxy balogen
ammno, ethenfied mercapto, nitro end pydroxyl and R
15 3 member solectad from the group conmetng of hy
drogen lower alkyl phenyl lower alkyl, and acyl of &
lower alkanmic acid and benzoic acid the pharmaceut:
cally acceptable acid additron salts and the quaternary
ammonm salts thereof

2. The compound of claim 1 which 13 trans-ant
12344a 5689 14,14b,14c dodecahydrobenzfa]indolo-
[2 3 hlquinolizine.

3 The compound of cloim 1 whech 15 trans-syn 12 3
4405689 14 14b 14c  dodecahydrobenz[ajindolo-[2 3
hlquinolizme

4 The compound of clarm 1 which 3 234425698
914 14c  decahydio I1H benz[alindolo[2 3 h]quno-
Lizzarum chlonide

5 The compound of claim I which is cissyn 123 4,
43,5589 14 14b 14c dodecahydrobenz[a]indolo[2 3 h]
quinolizine

6 The compound of claim 1 which 13 c1santi 123
4405689 14 14b 14c  dodecnhydrobenzia]indolo[2 3
h]lqunolizine.

7 The compound of claim 1 whech 13 trans-ant 1,2,
34425689 14 14b 14c-dodecahydro 14 methylbenz-
[a]indolo[2 3 h]quinohzine

8 The compound of clarm 1 which 15 transayn 123
4,43,5689 14 14b 14c dodecahydro 14 methylbenz-
[almndolo[2 3-h)qumohzme.

9 ‘The compound of claim 1 which 13 cis-syn 12 3.4,
43 56389 14,14b 14c  dJodecahydro 14 methylbenxz
[alindole[2,3 hlqumolmane

10 The compound of claim 1 which 13 cis-ant1 1,2
344a3568914,14b 14c dodecahydrobenz 14 methyl
[alindolo[2,3 hlqunoliine
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SUPERINTENDENCIA DE INDUSTRIA Y COMERCIO
DIVISION DE NUEVAS CREACIONES

2020
Bogota, D C , 12 de julio de 2007

Abogado
EMILIO FERRERO
(Apoderado)

Solicitante Ornon Corporation

ASUNTO Radicacibn 04110419
Tramite 002
Evento 001
Actuacibn, 430
OﬁCIO - Uuts 89 s 0
Folios 014

Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Decision 486 de la Comision da la Comunidad Andina, se le comunica

1 Documentos estudiados

1 1 Descnpcion (Folios 251 a 364)

12 Remvindicaciones 1 a 35 (Folios 365 a 403), modificadas 1 a 37 (Folios
410 a 449)

1 3 Pnondad Folios 42219 (03 de abnl de 2002 FL yUS y20020642

y 60/359347, respectivamente)
2 Objeto de la invencién

La presente solicitud se titula “Compuestos policiclicos como potentes antagoristas
del adreno-receptor alfa-2"

El objeto de la presente solicitud se refiere a denvados de aniquinohzina
farmacologicamente activos y compuestos relacionados y con sus sales
farmacéuticamente aceptables y ésteres de los mismos asf como también, con las
composiciones farmaceuticas que los contienen y con su utiizacibn como
antagonistas alfa-2

Los receptores alfa adrenergicos se pueden dividir en una base farmacologica en
adreno-receptores alfa-1 y alfa-2 ambos a su vez se pueden dividir en subtipos en
seres humanos se han descubierto tres subtipos codificados geneticamente, a saber
adreno-receptores alfa-2 A alfa-2B y alfa-2C Los adreno-receptores alfa-2 A se
expresan amphamente en diversos tejidos, los adreno-receptores alfa-2C se
concentran en el SNC y parecen desempefiar una funcién en la modulaciéon del
comportamiento especifico provocado por el SNC y las respuestas fisiolégicas

Reivindicaciones 1 a 14 (folios 410a417) Un uso de un compuesto de la formula |,
que son denvados de aniquinolizina
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(R, - P

Rewvindicaciones 15 a 34 y 36 (follos 417 a 448, 449) un compuesto denvado de
anlquinolizina de formula IA, IB, IC, ID, IE

Revindicacion 35 (folios 448 y 449) Una composicion farmacéutica caractenzada
porque comprende al menos un compuesto de las revindicaciones 15 a 32 (denvado
de anlquinolizina de férmula |A)

Remvindicacion 37 (folio 449) Un método para el tratamiento de una enfermedad o

condicion en donde se indica que sera util un antagonista de los adreno-receptores
alfa-2

El problema planteado en esta solicitud es la necesidad de compuestos que se
puedan utiizar para el tratamiento de una amplia vanedad de enfermedades y
condiciones del sistema penfénco y el sistema nervioso central (SNC)

La solucion propuesta por la presente es solicitud consiste en denvados de
anlquinolizina antagonistas del adreno-receptor alfa-2

El objeto de la solicitud definido antenormente se clasificoé en la IPC A61K 31/55,
31/4375

3 De la solicitud de Patente

31 Rewvindicaciones (articulo 30 D 486)

De acuerdo con lo revelado en el ¢.apitulo remindicatono, los compuestos de formula
[A, IB, IC, ID, IE de las reivindicaciones 15 a 33 y dependientes, tienen grupos
sustituyentes que son demasiado amplios resultando un numero elevado de
compuestos por lo cual tales reivindicaciones no son concisas

4 Unidad de Invencion (articulo 25 D 486)

Segun lo anterior la (s) remvindicacién (es) 34 (follos 445 a 448) tal como esta
presentada, que se refiere(n) a un compuesto que es 2beta-metoxi-
1,2,3,4,6,7,12balfa-octahidro-indolo[2,3-alfalquinolizina y otros compuestos més, no
guarda(n) unidad de invencién con la reivindicacidon 1 y sus dependientes, que se
relacionan con un compuesto denvado de anlquinolizina

5 Excepciones de Patentabilidad (articuio 20 D486 iiteral a)-d))

De acuerdo con lo antenor, la(s) reivindicacion(es) 37 (Folio 449), que se refiere(n)
a un método para el tratamiento de una enfermedad en donde se indica que sera util
un antagonista de los adreno-receptores alfa-2, no es (son) patentable(s) porque se

refiere a un metodo de tratamiento el cual se considera exceptuado de
patentabilidad
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6 Revindicaciones relativas a un uso o a un uso distint (articulos 14y 21D
486)

La(s) reivindicacion (es) 1 a 14 (Folios 410 a 417), que se refiere(n) a un uso de un
compuesto de la férmula |, denvados de aniquinohzina, no se encuentra(n) dentro del
campo de la patentabilidad (prodiuctos y procedimientos)

7 Determinacién del Estado de la Técnica

Considerando que la fecha de presentacion de la pnmera solicitud de patente de la
cual se reivindica pnondad es 03/04/2002, se buscaron documentos del estado de la
tecnica relacionados, con fecha cle publicacion antenor a esta

Se encontrd como antenondades que pueden afectar la patentabilidad del objeto de
la presente solicitud

Fecha de
N° Documento Titulo Publicacién
D1 US 4686226 Substituted benzo[blfuro- and 11-08-1987

benzo[blbeno quinolizines
1,2,3,4,4a,5,6,8,9,14,14b,14c-
D2 US 3492303 dodecahydrobenz-[hJindolo[2,3- 27-01-1970
alquinohzines

8 Analisis de patentabilidad (seg(in requisito) (articulo 14 D486)
81 Nivel inventivo (articulo18 D486)

La presente Solicitud de Patente reivindica lo siguiente compuestos denvados de
aniquinolizina de férmula |

Donde
o R; puede ser OH, alquilo C.s, alcoxi Ci.4, halégeno, halégeno-aiquilo Cy,
CN NO2, NHz alquil-amino C4.g, carboxilo, entre otros
Z puede ser CHRp-CH2 0 enlace
X puede ser O, S, CH;, CO, C-OH, NR;, donde Rz puede ser hidrégeno
Rj3; puede ser hidrégeno
R4 puede ser hidrdgeno, hidroxi, alquilo C.s, entre otros
Rs puede ser hidrogeno, hidroxi, alquilo C1¢, COOH, entre otros
Rs puede ser hidrégeno, hidroxi, alquilo Cy., alcoxi C1s enlace para formar
un anillo con Ry

o Ry puede ser hidrégeno, hidrox, alquilo C..¢, alcoxi C1e, hidroxi-alquilo Ci.g,
entre otros



-,

483

o Rj3s puede ser hidrégeno, alquilo C4.5, alquenilo Co., hidroxi-alquilo Ci, alcoxi
Ci¢-alquilo Cye, entre otros
R1e puede ser hidrégeno, alquilo C1¢
mesQ0a2ynesQo01

La antenondad US 4686226 D1 (folios 471 a 477) menciona compuestos denvados
de benzo[bifuro- y benzofbltienc quinohzinas que son antagonistas del adreno-
receptor alfa-2 y pueden tener la siguiente formula estructural

El documento US 3492303 D2 (follos 478 y 479) menciona compuestos de
1.2,3,4,4a,5,6,8,9,14,14b,14c-dodecahidrobenzo[h]indol[2,3-a]-quinolizinas  que
tienen actividad sobre el SNC

Donde X puede ser hidrégeno, alquilo inferior, alcoxi, halogeno, NHz, NO2, OH, etc

El problema técnico planteado en esta solicitud la necesidad de compuestos que se
puedan utlizar para el tratamiento de una amplia vanedad de enfermedades y
condiciones del sistema penfénco y el sistema nervioso central (SNC) se habia
resuelto previamente mediante compuestos denvados de aniquinohzina ya
conocidos{as) Por esta razdon se considera que las sustituciones al aniquinazolina
reivindicadas en la presente solicitud son evidentes para una persona medianamente
versada en la matena

Ademas, puesto que tanto D1 y D2 divulgaban previamente denvados de
anlquinolizina (folios 471 a 479) con actividad antagonista del adreno-receptor alfa-2
y empleados para el tratamiento de enfermedades del SNC, una persona
conocedora de la matena motivada por tal sugerencia lograria el objeto de esta
solicitud compuestos de formula |, denvados de anlquinolizina y que son
antagonistas del adreno-receptor alfa-2 con actividad sobre el SNC, de manera que
para una persona medianamente versada en la matena seria obvio combinar estos
dos documentos Por lo cual puede no haber Nivel Inventivo

9 Conclusion

Los requisitos de patentabilidad de la presente solicitud se encuentran afectados asl

Reivindicaciones

[] L]

N Documento N afectadas Requisito que afecta
D1 US 4686226 15a36 Nivel Inventivo

D2 US 3492303 15 a 36 Nivel Inventivo
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En cumplimiento del articulo 45 de la Decisidn 486 de la Comision de la Comunidad
Andina, se le indica que debe dar respuesta dentro del término de sesenta dias
contados a partir de la fecha de la notficacion de la presente comunicacién En caso
de no dar respuesta al presenie requenmiento o0 si a pesar de la respuesta
subsistieran los impedimentos para la concesion, se denegara la patente

Notifiquese el presente oficio conforme a lo dispuesto en el numeral 5 2, literal e), del
capitulo quinto del titulo pnmeroft,e la Circular Unica N° 10 de 2001

ALIX CARMENZA CESPEDES DE VERGEL
Jefe de la Division de Nuevas Creaciones

S

El antenor requenmiento fue notficado por fijacibn en lista, de
fecha

- EXAMINADOR TECNICO
CONCEPTO TECNICO No 1052 Codigo No 202005
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