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100- 6387 NAPHTHOXAZI NES The invention rel af'es to napht hoxazi nes, The
i nvention provides 3,4, 4a,5, 10, 10a- hexahydr o- 2H napht h[ 2, 3-b] - 1, 4; oxazi nes
in free base or acid addition salt form for use as a psychosttnulaqt s

and/ or anti-depressant. The basic conpound ! RN ARCRE ' e
3,4, 4a, 5, 10, 10a- hexahydr o- 2H napht h[ 2, 3-b] - "1, 4-oxazine.(al so known in tfe.-
I|terature as 2,4,4a,5, 10, 10a- hexahydro-4H naphth[ 2, 3-b] -1, 4-oxazine or *
"napht hal ane nDrphoIine") and some N-substituted derivatives of this

conpound have been dis- closed for the first tine by L.Knorr i&Pbiggggs

Ann. Chem 307, 171 (1899). Further N-substituted derivatives R

anal gesi ¢ and CNS depressant activity have been reported in the neantine.
However, no 3,4, 4a,5, 10, 10a- hexahydr o- napht h[ 2, 3-b] - 1, 4- oxazi ne substituted *
in the aromatic ring and having pharmaceutical activity has been discl osed
so far. Al though sone 6, 9-disubstituted napht hoxazi ne-2-ones are known from
K. Drandarov et al., Journal of Chromatography, 285 (1984), p. 374, only
procedures resul jAPWTHOXALEGES ONS sel ective for sone of the functiona
groups of these amiTefrated—conpounds are reported there. Thus the

i nvention al so provides 3,4, 4a,5, 10, 10a- hexahydr o- 2H napht h-

[ 2, 3-b]-1-, 4- oxazi nes substituted in the aromatic ring by pharnmacol o-

gically accepta free,_base acjd addition salt form for use
as a pharmaceut %gl‘q{vgl{&%" Pl dte s naphﬁtoxaz{nes,

*

& The invention provides 3.4,4a,5.10.10a-hexahydro-ZH-naphth[Z,3-b]- LS
1,4-oxazines in free base or acid addition salt form, for use as a fif
psychostimulant and/or anti-depressant.

The basic compound 3,4,42,5,10,10a-hexahydro~2H-naphth[2,3-b]-
1,4-oxazine (also known in'the literature as 2,4,4a,5,10,10a-
hexahydro-4H-naphth{2,3-b]-1,4-oxazine or “naphthalane morpholine")

and some N-substituted derivatives of this compound have been dis-

closed for the first time by L.Knorr in Liebigs Ann. Chem. 307,

171 (1899). Further N-substituted derivatives with analgesic and

CNS depressant activity have been reported in the meantime. However,

no 3,4,4a,5,10,10a-hexahydro-naphth[2,3-b]-1,4-0xazine substituted

in the aromatic ring and having pharmaceutical activity has been
disclosed so far, ' {
Although some 6,9-disubstituted naphthoxazine-2-ones are known from -
K. Drandarov et al., Journal of Chromatography, 285 (1984), p. 374,

only procedures resulting in reactions selective for some of the
functional group§ of these and related compounds are reported

there,

Thus the invention also provides 3,4,4a,5,10,10a-hexahydro-2H-naphth-
(2,3-b]-1,4-0xazines substituted in the aromatic ring by pharmacolo-
gically acceptable groups, in free base or acid addition salt form,

for use as a pharmaceutical.

.4 "')
o



- 2- . v 100- 6387 According to'the present invention it.has now
surprisingly been found*that the

3, 4, 4a, 5, 10, 10a- hexahydr o- napht h[ 2, 3-b] -1, 4- oxazines, hereinafter referred
to as canpolinds of the invention, exhibit a totally unexpected
psycho?@&nulating and/ or anmti- depressive activity. The conpounds of the

i nvention have the fol lkowing structure: [er«R This basic stiQ@6682 nmay be
substituted by pharmacol ogically acceptabl e groups. Exanpl es of such groups
are well known to the skilled man. In particular the 2, 4, 6, 7, 8 and 9
positions may be substituted. The conpounds bearing on the aromatic ring of

g otp. Bl Koxy, a6 kyjeprng_ o The Bres et infO BN T nis A0k SR BE A e

hal ogen and trifl c?r“B?"reot{hﬁ?It%r'i%ﬁ@@ﬁé@%@138%'(5’%@@‘[%?&”{"%%/? fvent i on
possess at | east toxazirmsynkeneinafterardfenred don asncompundos the dunentdon, They
may therefore appee%iﬁﬂ Eafﬁghﬁlf]g‘“ gPDtci I Ig/ ttgrﬁlf'l fgﬁérg ﬂ%—cn'e h&\/_ent I on
relates to both thé racenale ¢ 3% iPé F@% ia\; pelr # positions
4a and 10a the cordspressdveeracthel tyaventi on may have the cis configuration or

the trans configuration. The conpounds with the trans configuration are
preferred. '

The compounds of the invention have the following structure:

This basic structure may be substituted by pharmacologically
acceptable groups. Examples of such groups are well known to the
skilled man. In particular the 2; 4, 6, 7, 8 and 9 positions may
| be substituted. The compounds bearing on the aromatic ring of
structure A (positions 6 to 9) at least one substituant chosen
from the group alkoxy, alkylthip, alkylsulfoxide, alkylsulfone,
alkyl, hydroxy, halogen and trifluoromethy] are preferred.

The compounds of the invention possess at least two asymmetrical carbon aic
 in positions 4a and 10a. They may therefore appear in racemic or

optically active forms. The invention relates to both the

racemates and the optically active forms.

In positions 4a and 10a the compounds of the invention may have the
c cis configuration or the trans configuration. The compounds with
the trans configuration are preferred.



-3 - : 100- 6387 The conpounds of the i nventiorf*may be present
in free base formor as acid addition salts. The invention relates to both
the free bases and the addition salt forms. Exanples of suitable
pharmaceutically acceptable acid addition salt forns are:the ¢
hydrochl ori des, hydrobron des, hydrogen mal eates and hydr ogen funara&ﬁg
The invention relates in particular to-conmpounds of forlg0+e887 [err] wherein
R1 and R2 i ndependently are hydrogen or [err]alkyl, R3 is hydroxy or

[err]al koxy and R4 is [err]al kylthio, [err]alkylsulfoxide,

[err]al kyl sul fone, chlorine, bromne, iodine or trifluoromethyl, in free
base or acid pgdichiysiundd! df LRE rfhvérmoﬁqﬁawp@%eeénﬁ‘ Th s ﬁas'aaef@rmt BF ds" 8y
05|t ons_4a and OW ng accep nonmencl at ur :

configuration
conventi ons, ?‘hﬁt oé ?%p?@%e’ﬁ‘ﬂ’%’t‘fr‘(?ﬁ 'Eﬁ“f:S? m9 Bogh é%rfé%é’aﬁﬁ% at"F'ans
i somers with. thee agditfiogsAti forms A\ Bxamphdd ofissuibaske phirmatéie@fy guration,

| B. acceptable acid addition salt forms are the hydrochlorides,
hydrobromides, hydrogen maleates and hydrogen fumarates.

The invention relates in particular to compounds of formula I

wherein R} and Ry independently are hydrogen or (Ci.g)alkyl,
~ R3 is hydroxy or (Cy.4)alkoxy and .
Rg is (Ci-4)alkylthio, (Cy1-g4)alkylsulfoxide,
(C1-4)alkylsulfone, chlorine, bromine, iodine or
trifluoromethyl,

in free base or acid addition salt form.

Q)

The compounds of formula I have the trans configuration in

. positions 4a and 10a. Following accepted nomenclature -
conventions, the above representation of formula I embraces the
trans isomers with the configuration IA as well as those with the
configuration [8. '



- 4 - 100- 6387 [err] As i ndi‘cat ed above, the forrmula | al so
covers t he correspondlng racemates. In the case where R2 is not
hydrogenl agaln bot h possible isonmers as well as the correspondi ng
racenaﬁes are covereds by the invention.  Any al kyl, al koxy, alkylthio,

al kyl - or alkyl-[err]- preferably has one or two carbon atons and
especially one carbon atom R3 and R4 preferably are in parpgeggztion for
each other, i.e. in positions 6 and 9. In a group of compounds of fornula

I, Rl and R2 independently are hydrogen or [err]alkyl, R3 and R4 are in
para position, R3 is [err]al koxy and R4 is chlorine, bromne, iodine or
[err]al kylthio. The follow ng significances are preferred: -5 -
100-6387 Rl is [err]alkyl, part|cularly nethyl; R2 is hydroge R3 is
[err]al koxy, parti cul rIy nethoxu,|R4 S chlorlnﬁ brom ne, {i ulne or

[err]al kylthio, parti Giarly ::L\ i { ::L\

IA 8

I ...

L As indicated above, the formula I also covers the
corresponding racemates.

In the case where Ry is not hydrogen, again both possible isomers
as well as the corresponding racemates are covered by the -
invention,

Any alkyl, alkoxy, alkylthio, alkyl-S0- or alkyl-S07- preferably
has one or two carbon atoms and especially one carbon atom.

R3 and Ry preferably are in para position for each other, i.e. in
positions 6 and 9.

— In a group of compounds of formula I,
Ry and Ry independently.are hydﬁogen or (C1-4)alkyl,
R3 and R4 are in para position,
R3 is (C1.4)alkoxy and

Rq is chlorine, bromine, iodine or (C1-4)a1ky1th1o.

The following significances are preferred:



I odi ne or nethylthio. The conpounds of - the invention in free base or acid
addition salt form may be prepared by a process which- i ncl udes, the step of
a) introducing in 2,3 position of a correspondingly substituted
1,4-dihydro-naphtha|ine an optionally substituted am no-.ethyl eneoxy .-
bridge, or b) reducing in 3 position a correspondi agly substi'tuted gg?
2,4,4a,5, 10, 10a- hexahydr.o- 3H napht h[ 2, -Q]-1,4-oxaziqx§;§ﬂ§, or c) '
substituting in 4 position a correspondingly substitute nsubstituted
3,4, 4a,5, 10, 10a- hexahydr o- 2H napht h[ 2, 3-b] - 1, 4-oxazine, or d) converting a
t hus obt ai ned naphthoxazine into a f.urther :

3,4,4a,5, 10, 10a ﬁ g? ZFLn G& -bL- , 4-oxazine substituted in the
aromatic rin aﬁd § e ngpq ¥ (mekny rapht hoxazine in free base or ¢
aci d additi oRp sial hydnngeu; In particular a conpound of formula. | in free

base formorgjn_agid ] £.1.0n f.o pe prepared by a process which
I n- cl udes t%qét g%“&?gﬂ!og‘!y a?-@liéula {y megﬁa/xy, 100- 6387 a) introducing |?1

2,3 positi onR¢ﬁ1SachUO¢4th1ydomnmeap?uﬂhat|ure(6ﬁ-4)alkylth1o, particularly
jodine or methylth10

The compounds of the invention in free base or acid addition sa1t
form may be prepared by a process which includes the step of

a) introducing in 2,3 position of a correspondingly substituted
1,4-dihydro-naphthaline an optlonally substituted amlno- _
ethyleneoxy brldge, or ' : '

b) reducing in 3 position a correspondingly substituted
2,4,4a,5,10,10a-hexahydro-3H-naphth{2,3-b]-1,4-0xazin-3-one,
or . ' ' ' '

c) substituting in 4 position a corresponding]y substituted
4-unsubstituted 3,4,4a,5,10 10a-hexahydro-ZH-naphth[Z 3-b}-
1,4-0xazine, or

Q)

d) converting a thus obtained naphthoxazine into a further
3,4,44,5,10,10a-hexahydro-2H-naphth[2,3-b]-1,4-0xazine
substituted in the aromatic ring

and recovering the resultant naphthoxaz1ne in free base or acid
addition salt form. - : : 5

In particular a compound of formula.I in free base form or in
acid addition salt form, may be prepared by a process which in-
cludes the step of



formula I X [err] wherein R3 is hydroxy ‘or f[err]al koxy, an am noet hyl eneoxy
bridge of form#a [err] wherein RL and R2 are as defined above, or b)
reducifag in 3 position a 2,4, 4a,5, 10, 10a- hexahydr o-

3H—naph¥b[2 3-b] -1, 4-'oxazi ne-3-one of fornmulalV [err] wherein [err] and
[err] e as deflned above,® or - 7 100- 6387 c)

al kylating in 4 position a 3,4,4a,5, 10, 10a hexahydr o- 1

2H napht h[ 2, 3-b] - 1, 4- oxazi ne of formula I'II6 [err] vvhereln &9%& R3 are as
defined above, or d) converting a

3,4, 4a,5, 10, 10a- hexahydr o- 2H napht h[ 2, 3-b] - 1, 4-oxazine into a conmpound of
fornula I, and recovering the resultant conpound of formula | in free base
or acid additiort)salttrodueingTie 258cppsitjon 6fcy 1sArdthydes-mapbiinliee ®fdi ng t o
conventional mnethodgerm@ig.1xaccording to the followi ng schene which is
illastrated in exanple 1 under a) to g). In this scheme [err]

wherein R3 is hydroxy or (Cy.4)alkoxy, an aminoethyleneoxy
bridge of formula |

-NRj -CH2-CHR2-0-
wherein Ry and Ry are as defined above, or

b) reducing in 3 position a 2,4,4a,5,10,10a-hexahydro-
3H-naphth[2,3-b1-1,4-0xazine-3-one of formula;IV

wherein Ry, R2 and R3 are as defined above, or



and R3 are as defined above and Hal 'i s hal ogen, e.g. chlorine. - 8-

100- 6387 [err] -9 - 100- 6387 According to the . nvention,
step d) can be effected as follows: a') for the production of a conpound of
formula la [err] wherein [err] and R3 are as defined above and [ert] Lsg
chlorine, brom ne or iodine, introducing an hal ogen-in a conpound of M
formula Il defined above, or b) for the production of 1ggogzgpound of formula
Ib R[err] wherein Rl, R2 and R3 are as defined above and [err] is

[err]al kylthio or trifluoronmethyl, replacing in a conmpound of formula |la
[err] :

c) alkylating in 4 position a 3,4,4a,5,10,10a¢hexahydro- .
2H-naphth[2,3-b)-1,4-0xazine of formula III ' '

te - "
i ] N
B 11
"3 u]\
wherein R2 and R3 are as defined above, or _ ;;;

d) converting a 3,4,4a,5,10,10a-hexahydro-ZH-naphth[Z,3-b]-
1,4-0xazine into a compound of formula I,

and recovering the resultant compound of formula I in free base
or acid addition salt faorm.

The steps a) to ¢) can be effected according to conventional
methods, e.g. according to the following scheme which is
illustrated in example 1 under a) to g). In this scheme Ry, R»
and R3 are as defined above and Hal is halogen, e.g. chlorine.

O



- 10 - 100- 6387 wherein *[err] and [err] are as defined above
and R4' is a | eaving group, the leaving group [err] with a group [err] or
c') far, the production of a conpound of formula Ic [err] wherein [err] and
R2 are“as defined above and [err] is chlorine, bromne, iodine,
[err]érfylthro or trifluoro- nethyl, converting the al kox p of a
conpound of fornula lId:[err] mherein [ er 8] ~and [err] arg%hg %ﬁfrned above
and [err] is [err]al koxy, into an hydroxy group, or d') for the production
of a conpound of formula le [err] .- 11 - ' 100- 6387
wherein R, R2 and R3 are as defined above and [err] is [err]al kyl sul foxide
or [err]al kylsulfone, oxidizing a conpound of fornula If [err] ‘wherein R1,
R2 and R3 are as deflned @bove and R4V is

01 @;Il
Ry

I 11l
o : H
| H - H
- MA? - NN 0
R O
3@% HRy 0\,
Hal _ _ H
v . IVa
s
+ Hal-
v'NHZ "N3
¢ w1 —n,
3 DH _ H
VI VII



[err]al kylthio, to the corresponding sul f oxi de or sul fone, and recovering

the resultant conmpound of fornmula | in free base of acid additison salt

form Introduction of halogen into conpounds of fornula Il as in process
a') may take place in known manner, for exanpl.e adding silver ‘ -l
trifluoroacetate, in an aprotic solvent, e.g. methyiene chloride. vadd

Substitution of the |eaving group R4 10 t he conmpounds 0-62387nula la' as in
process b') may take place in accordance with known nethods, R4' being
preferably hal ogen. Substitution of hal ogen by an al kylthi o group occurs
for exanple using the lithiumsalt of the corresponding thioal cohol with

copper - | - oxi dﬂc@&dfhgf t"‘aatli’é Mﬁ@enﬂxana s‘ib?cﬁa)a %Oéffecigt# \ggn\t- 1owd:

di met hyl - formam de, al so by neans o o en- net exc ange usi ng
n-butyl lithium follomed by reaction with the correspondlng di al kyl

di sul phi te or aa) kb hinesptqiactich 66t£compdundrofapsmniuia. g0l vent, e.g. x
tetrahydrofuran. Substitution of halogen by tri- fluoromethyl may tak

pl ace for- exanple using sodiumtrifluoro- acetate. - 12 -
100- 6387 The conversion of thg al koxy grqu into an . hydroxy group as in
process c¢') nmy take place in é C rdance'mnth usual nethods, for

Ia

- wherein Ry, Rz and R3 are as defined above and R4l is
chlorine, bromine or iodine, introducing an halogen in a
_ compound of formula II defined above, or

b') for the production of a compound of fbrmu1a Ib

1
Ry

where1n R1, R2 and R3 are as defined above and Rgll is o’
(C1 a)alkylthio or trifluoromethyl, replacing in a compound

of formula Ia'
R
H )
Rs L)
HOOVEENEN
Ré H ;



exanpl e reacting the conpound of fornmula Id wwth boron tribromde in an
inert -organic sblvant, or by treatnment with strong nmineral acids, e.g.
hydrobezgmi ¢ acid. The oxidation as in process d') may take place in .
accordapnge wi th knowr methods, e.g. using hydrogen peroxide. Wrking up of
the reaction m xtures obtained according to the above processes, and
purification of the conpounds of formula | thus obtained, may be effected
in accordance with known nethods. The conpothhds of formul alqo'ﬁw exist in
free formor in the formof their addition salts with acids. Acid addition
salts can be produced fromthe free base fornms in known manner, and vice
versa. The starting conpounds which are used for the processes descri bed
above consi st inkvar :muSe%agllpaztamg:;sarQregi@ﬁmdsabdfiechnd)]?uhi:sg Ui dual
processes may take pl.ace. using starting .conpounds i n.form t ngdl vi dua
optiical ly active isor‘)ﬁ?@'}?fgvﬂﬁ’ra&%&m m"%o&Pe , Bbﬂ iacglrlpoé'lpl e‘r'tllﬁeﬁur
racemates, and | eads to the correspondi ng end products. The racemates my
be separated intQi{hgaslndiaV| i I Y efd s, using known
met hods, e.g. ,fo?’ t?gh“ﬁ(ﬂe gg‘?@lcgd |-'t°?gin c)sSg tsuw@ft ﬁeﬁgﬁﬁca |y active acids,
e.g. (+)-[respect. (-)]-di-0,0"-p-toluolyl-D-(-)[respect. L-(+)]-tartaric
acid, and fractionated cristallisation of th@ djastereoi soneric acid

addition salts. HO ! N
o~

wherein R] and Ry are as defined above and RgIIl is
chlorine, bromine, iodine, (C1-4)a1ky1thio or trifluoro-

| methyl, converting the alkoxy group of a compound of
formula Id

Id

wherein Ry, Ry and R4III are as defined above and R3l is
(Cj-4)alkoxy, into an hydroxy group, or

d*) for the production of a compound of formula Ie

Ie




- 13 - 100- 6387 Insofar as the production of the starting
products is not described, these are known, or they may be produced by
known processes or in anal ogous manner to known processes. For exanple, the
conmpound of formula I X, in which R3 is nethoxy, is described in Gernman
Publ i shed Specification No. 2 618 276. The invention al so conprises the¥
starting conpounds of fornmulae Il, 1l gnd IV as defi g&ﬁge per se and
the use of the conpounds of fornulae TI5* 11 and 1V as ph ceuticals. The
conmpounds according to the invention exhibit pharmacol ogical activity and
may therefore be used as pharnmaceuticals. They possess central,
noradrenergi c activity, which was denonstrated in the nodel, of the rat with
a bilaterally inwherainhipoRpadninBs . arenas wlie§ineds abovign ped anfinﬁ‘lss' having a °
wei ght of ca. 25Q¢g_ax 2 i Vi I &l lkg i.p.),
and treated withQE .@a?’léﬂ'%%. ﬁ;)h?rb ﬁgcyﬂﬂggggﬁﬁ?@.?\ tdggﬂ@nfqgri or

hypot hal amus (duc@MRRIAT FATBHA bh: 15 ninutes). After three days, the
behavi our in the observation cage and the notor response in the light .

cl oset are determ ned, and the materi al \uﬂfms conpared statistically with
control values. In this test,Rgoses of 55.'0.1 to 20 nmg/ kg p.o. of the
conpounds . \ AN .

If
)

‘wherein R], R2 and R3 are as defined above. and RdV is
(C1-4)alkylthio, to the corresponding sulfoxide or sulfone,

and recovering the reSu]tant compound'of formula I in free base
or acid addition salt form.

Introduction of halogen into compounds of formula II as in
process a') may take place in known'manner, for example adding
silver trif1uoroacefate, in an aprotic solvent, e.g. methylene
chloride. '

Substitution of the leaving group R4' in the compounds of o
formula Ia' as in process b') may take place in accordance with
known methods, R4' being preferably halogen. Substitution of
halogen by an alkylthio group occurs for example using the
lithium salt of the cqrresponding_thioalcohol with copper-I-oxide.
as the catalyst, in a dipolar-aprotic solvent, e;g. diméthy]-
formamide, or also by'means of a halogen-metal exchange using
n-butyllithium, followed by reaction with the corresponding
dialkyl disulphite or aTkylthiosu1phinic ester, in an aprotic
solvent, e.g. tetrahydrofuran. Substitution of halogen by tri-
fluoromethyl may take place for example using sodium trifluoro-
acetate. '



produce an antagoni stic effect on the induced behavi our hypoki nesi a.

-14- z 100- 6387 Furthernore, in the sleep/wake cycle of the

| ong-terminplanted rat, the conpounds effect an increase in vigilance at 1
to 100-np/ kg p.o., by bringing about a |engthening of the wake phases. The
conpounds according to the’invention may therefore be indicated for use as
psychostimul ants and anti depressants. An | ri?i_cat ed daily 4ps5 bg from about
1 to 50 ng. Suitable forns of dosage generally contain about 3. to 50 ny
of active substance, together with solid or liquid carrier substances or
diluents. In accordance with the foregoing, the present invention also

provui des a) a pharnmaceutical conposjtion conprising a conpound according to
the invention i n.F@sEWeéfT%°§/itcrI1% Q{Wé(rgfé’é'@umt@ai’ @é{#?q’@fgwt’dﬁ dént, for

use as ?_ psychosgrioges et ) ar@lzikegblicazliﬁé@rmeﬁdﬁnceb:)ita whan methigds C For
conposi ti on conpr.i.si 34 - - . .

oah os 2H napht nraxab [ riack by e comaaf At &t 1.4 SReen Eribrapids,
phar macol ogi cal | in ascinerbbirgagiospivanty ghayntreatmentawith ateangt atieral orm
i n associ ati on V‘Qctit]s? &B?Wﬁ?@%&m‘f@'acﬁaf rier. . . :

The oxidation as in process d') may take place in accordance with
known methods, e.g. using hydrogen perbxide.

St Working up of the reaction mixtures obtained according to the
above processes, and purification of the compounds of formula I
thus obtained, may be effected in accordance with known methods.

The compounds of formula I may exist in free form or in the form
of their addition salts with acids. Acid addition salts can be
produced from the free base forms in known manner, and vice
versa, '

The starting compounds which are used for the processes described
above consist in various 46,10a—tﬁans stereoisomers. Each of
these processes may take place using starting compounds in form
\ ' of‘thg individual optically active isomers or their isomer
~ mixtures, particularly their racemates, and leads to the
corresponding end products. '

The racemates may'be separated into the individual optically
active components, using known methods, e;g. formation of acid
addition salts with optically active acids, e.g. (+)-Lrespect.
(-)1-di-0,0'-p-toluolyl-D-(-){respect. L-(+)1-tartaric acid, and
fractionated cristallisation of the diastereoisomeric acid
addition salts.



or diluent. Pharmaceutical conpositions may be preFared by enpl oyi ng con-
ventronal techniques known in the galenic art. Suitabl'e galenie fornms for
adm nistration include e.g. tablets and liquid preparations. In the
foll owi ng exanples, all tenperatures are uncorrected and-are jn degrees:
Cent i gr ade. - 15 - 100- 6387 EXAMPLE 1: i
trans- 3, 4, 4a, 5, 10, | Oa- hexahydr o-9-io0do= 13 - 100-6387

6- met hoxy- 4- net hyl - 2H napht h[ 2, 3-b] -1 , 4-oxazine 3.27 g (0.014 M of
trans- 3, 4, 4a, 5, 10, 10a- hexahydr o- 6- nethoxy-

4- et hyl - 2H napht h[ 2, 3-b] -1, 4- oxazine and 3.09 g (0.014 M of silver

trifluoroacet e 1 f 50 pethy e chl ori de.
3.43 g (0. 027"%{\'/?0@&? aégﬁggﬂ@?ggﬂg{o\r}e tﬂezﬁgr?ﬁﬁ Pp&ﬁgo J{geh(r?rpet hyl ene
chloride are daprdgedntthgsenedknonndrospthey By tieeprasuced byfkmognni nut es. The
reaction m xt PF&es§e§tdrr'iﬁcbnfa%go%s"'rﬁ’&ﬁnéraﬁo Lﬁovfrﬂ prétddsts, Pbﬁréxfarhﬂ» ered of |

t hrough a Hyf he resjd tration’'1 s washed
met hyl ene chl 6P FOmPaynd RETIYMelA 18n 118, RAChSRI JiSi Whpéye%ﬁr%&s%ﬂ”% t h 50 n

of water, theiarganes pabashedr Spadinnchteommontz mgoh;igy .evaporation.
Tr ans- 3, 4 4a, 5, 10, 10a- hexahydr o- 9-i odo- 6- net hoxy- _
4- met hyl - ZFLnaphth[Z 3-b]-1,4-oxazine is obtained as an oil.

The invention also comprises the starting compounds of.

formulae II, IIT and IV as defined above per se
and the use of the compounds of formulae II, III and IV as "
pharmaceuticals. | o L o

The compounds accord1ng to the 1nvention
exhibit pharmacolog1ca1 activity and may therefore be used as
pharmaceuticals.

They possess central, noradrenergic activity, which was

demonstrated in.the model of_the rat with a bilaterally injured
hypothalamus. In this test, male anima]s having a weight of |

ca. 250 g are anaesthetised with Pentoharb1tal (40 mg/kg i.p.), o~
and treated with 19.5 to 26 ug of 6-0H-dopamine in the anterior b
hypothalamus (duratlon of injection: 15 minutes). After three

days, the behaviour in the observation cage and the motor

response in the light closet are determined, and the material

values compared statistjcally with'controi values.

:In th1s test, doses of ca. 0 1 to 20 mg/kg p.o. of the compounds
produce an antagon1st1c effect on the 1nduced behaviour
hypokinesia.



1-H-NVR 90 MHz [err] 2.40 (S; 3H N CH3), 3.81 (s; 3H OCH3), 6.45 and
7.64 (AB, J = ® Hz; 2H, ‘aromatic-H). The starting material may be produced"
as follows: a) la, 2,7, 7a- tetrahydro-3-nethoxy-naphth[2, 3-b]oxirane 3.00 ¢
(0.01g°M of 1,4-dihydro-5-met hoxynapht haleng are di ssol veqpptgagz m of

met hyl ehe chloride, and cooled with an ice bath to [err]. 3.07 g (0.018 M
of m chl oro-perbenzoi c: acid are subsequently added to this solution over
the course of one mnute. The ice bath is renoved, and the reaction m xture

is stirred for 15.hqur t. roo e ture he nsion Is.then added
to a mxture of 26“’%1%3%'?‘%?@ &1)?géigl}%%h%:){sxﬁty&gea%leﬂﬁge\&n&tqr@em RAteS ganic
phase is separ at edat attie tdompeundsoets eghaare inereageriacvial lanteat kaoh tine
with 20 m of net “hl Qri gde. nhihe ' ic-0h washed
T 190 T 88 1 brng o Aol & SERAREAGIGE Bhe kel C
dried and concent PB3%§.by evaporation. |a, 2,7, 7a-tetrahydro- 3- net hoxy-
naphth[ 2, 3-b]Joxirane is obtained (nelting point 49.5 - 50.5 , after
purification by cgl um chramatography, silica gel- 0.063 - 0.200 mm

net hyl ene chl or i.dgL%ﬁBmP%‘E'g?qu&gr?f"ggg? itBR W"Sﬁﬂ?é‘xﬂ?\’é)the fore be

trans- 3- azi do- 1, 2;jRd katéctfioahysd as psyerdswinu 2nbaEndhadtidegressants.,

An indicated daily dose is from about 1 to 50 mg. Suitable forms
of dosage génerally'contain about 0.3 to 50 mg of active
substance, together with solid or liquid carrier substances or
diluents. | i

In accordance with the foregoing, the present invention also
provides ' ' B '

a) a pharmaceutica].composition cqmprising a compound according
to the invention in association with a pharmaceutical carrier
or diluent, for use as a psychostimulant and/or anti-depressant,

b) a pharmaceutical composition comprising a 3,4,4a,5,10,10a-hexa-
hydro-2H-naphth(2,3-b]-1,4-0xazine substituted in the aromatic
_ ring by pharmacologically acceptable groups, in pharmaceutically
i ~acceptable form, in association with a pharmaceutical carrier
or diluent. | |

Pharmacéutica] compositiohs may be prepared by employing con-
ventional techniques known in the galenic art. Suitable galenic

_fofms for administration includé e.g. tablets and liquid
preparations. |

In the fol]owing exampies,ia]l'temperatures are uncorrected and
are in degrees Centigrade,



30.0 g (0.1270 M of la,2,7, 7a-tetrahydro- 3-net hoxy- naphth[ 2, 3-Db] oxi rane
are di ssolved in dinethyl sul phoxide. Furthernore, '90.0 g (1.384 M of
sodi um azi de are suspended in DMSO and 19.5 g (0.200 M of concentrated
sul phuric acid are dissolved in DMSO. The total quantity of DVBO i$ 1009

m . The sol utions and supensions are conbined. Stirring subsequently t'#kes
pl ace for 15 hours at [err]. 1500 m oﬁénethylene chlq@hﬂﬁgﬁre t hen added

to the reaction mxture. A suspension
Hyfl o. The rose solution is concentrated by evap
then at [err] (high vacuum 1/100 torr).

Obt ai ned, whi

filtered over
oration at 60 (10 torr),

Trans-3-azi do-1, 2, 3, 4-t et rrahydr.o- 5- net hoxy-2- napht-hal i nol mp. 83 - Jerr
Aha i ts otr EXMBUE 13 odirant i gkads,h00achdxshyarg g fodo- P terrl)

1,2, 3,4-tetrahydro- 8-

: ! fﬁﬂtnbm' 24MHQI'M|HLH%' nth{? B-b345,4=o0ddA ne _
inaratio of 1 : 1. € stru - fracti onal

crystallisation (nethylene chloride/ hexane). - -17-
100- 6387 c) 3.27and03okHMhoofl tRars-4,4 gta,8010)10ashaxahydroy6metapky-hal i no] 4.0

g of pall adi

) are obtained

“

(004t "o FriacaRrbbftnce. 3-8 2 B RhE nk 100 PO MEMGEr Nl ol '8

di ssol ved i rsileeér irifluoroacetate are suspended in 100 m1 of absolute

methylene chloride. 3.43 g (0.027 M) of iodine dissolved in

200 ml of absolute methylehe1Chlorti are subsequently added in
drops over the course of 10 minutes. The reaction mixture is
stirred for 3 hours at 20 °, and is then filtered through a Hyflo
filter. The residue of filtration is washed with 50 ml1 of
methylene chloride, The_methylgne'chloride so]utioh is extracted
with 50 ml of water,-fhé organic phase dried and tohcentrated by
evaporation. Trans-3,4,4a,5,10,10a-hexahydro-9-iodo-6-methoxy-
4-methyl-2H-naphth[2,3-b]-1,4-0xazine is obtained as an oil.
1-H-NMR 90 MHz (CDC13): § = 2.40 (S; 3H, N-CH3), 3.81 (s; 3H,
0-CH3), 6.45 and 7.64 (AB, J = 9 Hz; 2H, aromatic-H).

The starting material may be produced as follows:

a) 1a,2,7;7a-tétrah¥dro-3-@et50x'-naphth[223-h]oxirane

3.00 g (0.019-M) of 1,4-dihydro-5-methoxynaphthalene are
dissolved in 52 m1 of methylene chloride, and cooled with an
ice bath to 0 °. 3.07 9 (0.018 M) of m-chloro-perbenzoic acid
are subsequently added to this solution over the course of

" one minute. The ice bath is removed, and the reaction mixture
is stirred for 15 hours at room tempefature. The suspension
is then added to a mixture of 20 ml of 10 ¥ sodium hydroxide
and 40 g of ice. The organic phase is separated, and the
agueous phase is extracted twice, each time with 20 ml of
methylene chloride. The comhinediorgahic phases are washed



of ethanol, and the solution is added to the catal yst suspension. The

m xture i s subsequently hydrogenated at 20 at 1.2 bar hydrogen pressure.
Every 40 mnutes for 50 m nutes, the reaction vessel is enptied and rinsed
with hygyogen. The reaction mxture is then filtered through a G 4 Hyflo
suction filter. The catalyst is washed with nmethyl ene chloride and the
filtrate concentrated by. evaporation. - 16.- 100-63
Trans-3-am no-1, 2, 3, 4-t et rahydr o- 5- met hoxy-""2- napht hal i nol™"I's 5gtained
(mp. 130 - 132 * after purifi- cation by colum chronmat ography, silica
gel, nmethylene chloride and 10 % nmethanol). d) trans-2-chloro-N(1 ,2

3, 4-.t et rahydr o- 2- hydr oxy- 5- met hoxy- 3-napht hal i nyl)acetanide 1.01 g (0.005
M of trans-3-ani nowith watar rasd,sadjum chlgride; pelutionndsiehanrdnol are

di ssolved in 50 m ebnédmphtédebyaivapbedtsonN1Qr2 I 7 a0t alydra-Siaidt M xyof
triethylamne are addquﬁgqﬁwhhe,n1xture t;ft tﬁWﬁfol to_q:S t this
temperature, 0.68 g @PNEE, fyPIBXIvane tHobE ed (RedF B PPNt 81R8d in 5
of absol ute net hyl ‘else.&HI,‘oaftteépwieithEibnanedlm dhmﬂt@gtephyheitiﬁw se of
5 mnutes. Stirring | ct [ 2 s t _JQQR e . e
reaction mxture i sQSEﬂg_bhge'nﬁl'glé(alﬂghé‘%gﬁ%ﬁeggﬁql%gibé\l%ﬁgdg%%#%]i] " acid and

once with ice water satton $ramtesanedd t hree tinmes, :

b) trans-3-azido-1,2,3,4-tetrahydro-5-methoxy-2-naphthalinol
30.0 g (0.170 M) of la,2,7,7a-tetrahydro-3-methoxy-
naphth{2,3-bJoxirane are dissolved in dimethyl sulphoxide.
Furthermore, 90.0 g (1.384 M) of sodium azide are suspended
in DMSO and 19.5 g (0.200 M) of concentrated sulphuric acid

~ are dissolved in DMSO. The total quantity of DMSO is
1000 m1. The solutions and supensions are combined. Stirring
subsequently takes place for 15 hours at 60 °. 1500 ml of
methylene chloride are then added to the reaction mixture. A
.'suspension is obtained, which is filtered over Hyflo. The
rose solution is concentrated by evaporation at 60 °
(10 torr), then at 80 ° (high vacuum 1/100 torr).
Trans-3-azido-1,2,3,4-tetrahydro-5-methoxy-2-naphthalinol
s ) (m.p. 83 - 84 °) and its structural isomer trans-3-azido-
- 1,2,3,4-tetrahydro-8-methoxy-2-naphthaiinol (m.p. 145 -
147 °) are obtained in a ratio of 1 : 1. The structural
isomers are separated by fractional crystallisation
(methylene chloride/hexane).



- 18 - 100- 6387 each with-20 ml of nethylene chloride, the
conbi ned organi c phases are dried, and the solvent is concentrated by
evaporation. Trans-2-chloro-N-(1, 2,3, 4-tetrahydro-2-hydroxy-

5- met hoxy- 3- napht hal i nyl ) -acetanide is obtained (mp. 176-- [err],* .=
recrystal lisation fromnethylene chloride/ether). e) trans-2,4,4a,5 "
, 10, 10a- hexahydr o- 6- met hoxy- 3H- napht h[2,73-_b] - 1,4- oxazlioggsﬁwone 0.86 ¢
(0.036 M of sodium hydride and 0.24 g (0.652 m\M of tetrabutyl anmoni um
i odi de are suspended in 100 m of absolute tetrahydrofuran. A solution of
8.8 g (0.033 M of

trans-2-chlorpo-N-(1, 2, 3, 4-tetrahydr - 2- hydr oxy- 5- net hoxy- )

3- napht hal i n9))z§£éﬁ' ainonl s frtetra et%’éEM:%zﬂﬁﬁgm&ebt|y added ih
drops at roomtenperature over-the course of 15 mnutes. Stirring is
effected for 18 ,hqurs .at_t.0om tenperatur.e, er_an a n. at phere. The ,
solvent is subséqﬁ&t"lfyp%]&ﬁgb‘m Pt rﬁ?/a]e\%@%jaﬁ%ﬁ?ag%-wfﬂbqp@s"?qdue t aken
up in nethyl ene ofhétivand®/ i8c26 vp{@r0401M) of, tidB8-843zi1dd+ls 238 0us phase is
separ at ed, and i eC. _b S Lt ' 1 N

hydr ochl ori c acittgaénag\agtsgp.ga%ﬁg %ﬁﬂaﬁﬁéﬂggh@&%pﬁégg‘s‘m&r gﬁglggiqﬁ\] extracted
with met hyl ene ol ekhagel ( taRdckhe sabution ks added bo the)catplusteonbi ned organic

phases are dri edyapéhssOnC ARk mixedrd Y sCyRRG@NtIY- hydrogenated at 20 °
Trans-2,4,4a, 5, 19, 103,08 ?nggre%_ ;?Eer?%h?é’f‘ ¥very 10 minutes for
50 minutes, the reaction vessel is emptied and rinsed with
hydrogen. The reaction mixture is then filtered through a o/
G 4 Hyflo suction filter. The catalyst is washed with
methylene chloride and the filtrate concentrated by
evaporation. Trans-3-amino-1,2,3,4-tetrahydro-5-methoxy-
2-naphthalinol is obtained (m.p. 130 - 132 ° after purifi-
~cation by column chromatography, silica gel, methylene
. chloride and 10 % methanol).

d) trans-Z-chloro.—N-gl,233,4-tetrahxdro-2-h¥droky-5?methox -

1.01 g (0.005 M) of trans-3-amino-1,2,3,4-tetrahydbo-

" 5-methoxy-2-naphthalinol are dissolved in 50 ml of absolute

~ ‘methylene chloride. 0.81 g (0.008 M) of triethylamine are
added, and the mixture left to cool to 0 °. At this
temperature, 0.68 g (0.006 M) of chloroacetyl chloride
(dissolved in 5 m1 of absolute methylene chloride) are then
added in drops over the course of 5 minutes. Stirring is
effected for 2 hours at room temperature. The reaction
mixture is subsequently washed once with 1 N hydrochloric
acid and once with ice water. It is extracted three times, »

N



3-napht h[ 2, 3-b] -1, 4-oxazin-3-one is obtained.(mp. 237 - [err], nethylene
chl oride, acetone, ether). - 19 - 100- 6387 f)

trans- 3, 4, 4a, 5, 10a- hexahydr o- 6- net hox- 2H- napht h[ 2, 3-b] - 1, 4-oxazine 3.87 ¢
(0.1025M of lithium-alumniumhydride are suspended in 100 m of absolute
tetrahydrofuran. A solution of 5.93 g (0.025 M of
trans-2,4,4a,5,10,10a-hexahydro-6-rrethoxx_—18 0-638

3H naphit h[ 2, 3-b] - 1, 4- oxazi n-3-one in 300 n" " of absol ute Tﬁe |s-gubsequently
added in drops. The reaction mxture is refluxed for 2 hours and then
cooled to [err]. 100 M of ice water and 200 ml of nethylene chloride are
added, and stirring is effected, for m nutes. The suspension is then

15
filtered over Hyfl ota¢m¥ithlynkef mehhylenee chinride s dhareambdneth@rgaicr esi due
of filtration washeghadeisha®d dited)f an®ithe! 19esiQr tsiRentritegd yPi ned organic

hases are dried and concen- tyrated,by.evaporatiqgn
‘Fl)'r ans- 3, 3, 4a, 5, 10, 16%2RPEILRNr -anéfg'r‘é%ﬂﬁ';&/‘- 2 *ﬁghﬁﬁﬁirﬁ‘yﬂr‘?@:ﬂy%’wr ne is

obt ai ned as an oil . 5imdthdRfR3368pHvhial {ran)acetanide {sidbtdimedlfmpndlze/ -Hz; 1
H c¢-5 H axial), 3. 7’18(.3;

LLl): Q) , .
trans- 3, 3, 4a, 5, 10, 10a= héx'é% rg%{]gj %‘%ngvoﬂ'- 'H%W}F’!ezﬁl“°"de’et"e"),-
naphth[2,3-b]-1,4-oxazine
"e) trans-2,4,4a,5,10,10a-hexahydro-6-methoxy-3H-naphth[2,3-b]-

1,4-0xazine-3-one -

hd - 0.86 g (0.036 M) of sodium hydride and 0.24 g (0.652 mM) of
tetrabutylammonium iodide are suspended in 100 ml of absolute
tetrahydrofuran. A solution of 8.8 g (0.033 M) of
trans-2-chloro-N-(1,2,3,4-tetrahydro-2-hydroxy-5-methoxy-
3-naphthalinyl)acetamide in 300 ml of absolute THF is
subsequently added in drops at room temperature over the
coursé of 15 minutes. Stirring is effected for 18 hours at
room temperature, under an argon atmosphere. The solvent is
subsequently concentrated by evaporation, and the residue
taken up in methylene chloride/ice water (1 : 1, 100 ml1). The
aqueous phase is separated, and the organic phase is
extracted with 20 ml each of 1 N hydrochloric -acid and
\ " water. The entire aqueous phases are again extracted with
' methylene chloride (twice, each time with 20 m1). The
combined organic phases are dried and concentrated by
evaporation. Trans-2,4,4a,5,10,10a-hexahydro-6-methoxy- _
3-naphth[2,3-b]-1,4-0xazin-3-one is obtained (m.p. 237 -
240 °, methylene chloride, acetone, ether).



2 g of palladiumon charcoal (10 % are suspended |n 100 m of methanol. To
this are added 4.82 g (0.022 M of .

trans- 3, 4, 4a, 5, 10, 10a- hexahydr o- 6- net hoxy- 2H napht h[ 2, 3- b] - 1,4-oxa2|ne and
23.65 m of formalin (37 %, both dissolved in a total of .200 m of. | :
net hanol . The m xture is subsequently hydrogenated at [err], at 1.2 babw

- hydrogen pressure. After 6 hours, the_rgaction m xturg ? g7 tered through
a Hyflo suction filter, washed with 100 M of nethylene C% ori de, and

- 20- 100-6387 the filtrate is concentrated by evaporation.
The residue is taken up again in 100 m of nethylene chloride, and washed.

onee, oo P S SRS SR R ST Y .

evapor ati on. Tr&pb4a54)MB.5 10, 10a-

hexahydr o- 6- net hoxy- 4- net hyl - 2H—naphth[2 3- b] 1, 4-oxazine i s obtained (np.
268 - [err] recrystallisation from nethyl ene chlorlde -met-hanol , acetone).
The fol | owi ng c3rPoané®. 182 Mbroful tthium alempricaubysttide masmeud;edmnner to

(%;gf'o_e ;I eExa”HBelrdO] ml of . abscﬂutB?t:et\"ah6y)d[r'§é;lrj:]‘;P [ﬁrsbiut18nR@F%”§§ cm or i de)
b [err] (p;025 M) qfepyqnsfg”4 a,5,10, éaqxgrpjs-methoxy-
3H-naphth[2,3-b]-1,4-0xazin-3-one in 300 ml of absolute THF
is subsequently added in drops. The reaction mixture is
refluxed for 2 hours and then cooled to - 20 °. 100 ml of ice
water and 200 m1 of methylene chloride are added, and o’
stirring is effected for 15 minutes. The.suspensien is then
filtered over Hyflo, the methylene chloride phase separated
and the residue of filtration washed with 50 ml of methylene
chloride. The combined organic phases are dried and concen-
trated by evaporation. Trans-3,3,4a,5,10,10aehexahy&ro-
6-methoxy-2H-naphth[2,3-bl-1,4-0xazine is obtained as an
0il. 1-H-NMR 360 MHz (CDC13): §= 2.34 (dd, J= 12 and 17 Hz;
1 H, c-5 H axial), 3.81 (s; 3 H, 0-CH3).

g) trans-3,3,4a,5, 10 10a-hexahydro-ﬁ-methoxy—4-meth;l -2H-

2 g of palladium on charcoal {10 ¥) are suspended in 100 ml b
of methanol. To this are added 4.82 g (0.022 M) of
trans-3,4,4a,5,10,10a-hexahydro-6-methoxy-2H-naphth[2,3-b]-

1,4-oxazine and 23.65 ml of formalin (37 %), both dissolved

in a total of 200 ml of -methanol. The mixture is.szsequently
hydrogenated at 20 °, at 1.2 bar hydrogen pressure. After

6 hours, the reaction mixture is filtered through a Hyflo

suction filter, washed with 100 m1 of methylene chloride, and



1c  [err] ,, . Ch e L [err] Id [err]

[err] ‘ . [err] e , H

[err] L 5 H Br [err] Ig

[err]_,,‘“.- [ * [err] |h (:I
[err] (decomp.) 1i * - | | [err] 1j
[err] [err] _ [err] |k [era} H

Br [err] o [err] " (deconp.) 14 20 - , 100-6387 |.

[err] [err] (deconp ) I'm , [err] (+)
[err] In ,, (-) [err] .21 -

100-.6387 EXAMPLE 2: trans 3,4, 4a, 5, 10, 10a- hexahydr o- 6- net hoxy- 4- net hyl -
9- net hyl t hi 0- 2H naphthl[ £i13rble isldcomcaatrated rb@ce\ratbe)tmd The residue is

- ﬁ?lR e h?] ¢ bk B, éﬁﬁphf"ﬁq@ﬁ LE o ghiprides, apd washgy o
trans- 3, 4, 4a, 5, 10, 1@ncbcoazhytime- @itihodd-m! of saturated potasswm carbonate
6- met hoxy- 4- met hyl - 2hh Dyt B witdd. thé m@%ﬁﬁ'eﬂ@ dhBFidY¥ PRI i€ YUried and
concentrated by evaporation. Trans-3,4,4a,5, 10,10a-
hexahydro-6-methoxy-4-methyl-2H-naphth[2,3-bl-1,4-0xazine is
~‘obtained (mcp. 268 - 270 °, recrystallisation from methylene
chloride, methanol, acetone).

~ The following compounds of formula Ia are produced in analogous
manner to example 1:
Exam|R} R R3 . |Rgl |Racemate|m.p. (Hydro-
ple : . “]1(in 6)](in 9)]|Antipode chloride)
1b |-CHaCH3 H -0CH3 {Br racemate}300°
, lc |-(CH2)2-CH3|" " " " 256-258°
- 1d |-CH3 -CH3 | v n ~ |283-284°
le |* - H " C1 " . |286-287°
if | H - 286-287°
U g | - |-CHoCH3|" u " 285-286°
lh v " S (A I 230° (decomp.)
1i " “ " I . - |268-270°
11§ |-CH2CH3 -CH3 " " “ 271-272°
1k - |-CH3 H Br {=0CH3 {" 263-265°
_ . _ | {decomp.)
1 |~ w1 |-ocH3 |“ 1284-286°
: o 1 ' A ~(decomp. )
m |* wo f-ocHz [T | (#) 284-286° -
In | " " " (-) 284-286°




see exanple 1), dissolved in 5 m of ‘DW, as well as 2.34 g (16.3 m\) of
copper-1-oxide, are added to a suspension of 0.53 g (9.8 nﬁo of
methylthiolithiumin 10 ml of dimethylformam de. The reaction m'xture is
subsequently stirred for 5 hours at 80 under an argon atnosphere. The _ |
preparation is then filtered through Hyflo, washed with 20 m of nethylhe
chloride,and the filtrate is concentrated by evaporation. The residue is
taken up in 30 m of nethylene chloridelBO-n of ice wa0@+6387he organic
phase is separated, and the aqueous phase is extracted three times, each
with 10 m of nethylene chloride. The conbi ned organi c phases are dried.and
concentrated by evaporation.

Trans- 3, 4, 4a,eXARPLELQa- I

2H napht h[ 2, S'BT_I'I—O
chr omat ogr aphy (S|I|ca C i LN Ta WY SLASUL
MAz [err] 2.36 (s; 3H;: deCHS) 2. 42 (s 3H S-CH3), 3.81 (s; 3H OCR).
1.40 g (5.0 mM). of the "\ At d di d

acetone and cool ed to [Pef+t A ™ c arochl oric
acid are subsequently @mﬂﬂ,ﬂ,ﬂ%whz th’lMﬂxmﬁhﬁh[@; pl;hbeaizmal t is

filtered off and washed with ether.

Trans- 3, 4, 4a, SQ& ﬁa he ahydr o- 6- net hoxy- 4
9- net hyl t hi 0-% rﬂa?g 3Q ]tri“%%%&qsﬁé%}@i‘d@l’i%ﬂ*‘@e%@dth ai ned (m p.

238 - 240 [mmmgu-nueenﬁ-znacarpmh@ 3L, #roxazPRe F6F PrRAGEHIBH) -
see example 1), dissolved in 5 ml of DMF, as well as 2.34 g
(16.3 mM) of copper-I-oxide, are added to a-suspension of 0,53 g
(9.8 mM) of methylthiolithium in 10 m1 of dimethylformamide. The
reaction mixture is subsequently stirred for 5 hours at 80 °
under an argon atmosphere; The preparation is then filtered
through Hyflo, washed with 20 m1 of methylene chloride, and the
filtrate is concentrated by evaporation. The residue is taken up
in 30 m1 of methylene chloride/30 ml of ice water, the organic
phase is separated, and the aqueous phase is extracted three
times, each with 10 ml of methylehe chloride. The combined
organic phases are dried and concentrated by evaporation.
Trans-3,4,4a,5,10,10a-hexahydro-6-methoxy-4-methy1-9-methylthio-
2H-naphth[2,3-b]-1,4-0xazine is obtained as an oil. The oil is
pu}ified by chromatbgraphy (silica gel, methylene chloride, 5 % o
methanol). 1-H-NMR 90 MHz (CDC13): §= 2.36 (s; 3H, N- cus), 2.2
(s; 3H, S-CH3), 3.81 (s; 3H, 0-CH3).

1.40 g (5.0 mM) of the'cdmpound thus obtained are dissolved in
50 ml of acetone and cooled to 0 °. 2.75 ml (5.5 mM) of 2 N
ethereal hydrochloric acid are subsequently added whilst
stirring. The prec1p1tated.sa1t is filtered off and washed with
ether, Trans-3,4,4§,5,10,10a-hexAhydro-s-methoxya4-methyl;
9-methylthio-2H-naphthl2,3-bl-1,4-0xazine hydrochloride is
obtained (m.p. 238 - 240 ° [decomposition], recrysta1lisation
from acetone/ether). |



- 22 - 100- 6387 Spllttlng of -the racemc form 4.96 g (17.8
mV) of trans 3,4, 4a, 5, 10; 10a- hexahydr o- 6- met hoxy-

4-met hyl - 9-ret hyl t hi o- 2Hnapht h[ 2, 3-b] - 1, 4- oxazine are di-ssolved in 150 n
of acetonpe. ‘To this is added a solution of 7.19 g (17.8 mM) of

(+)-di b’o -p-toluoyl -D-(-)-tartaric acid in 100 nl of acetone. The
precipitating salt is stirred for one hour _at roon1tenper36€re and filtered
off. The salt is recrystallised three timede fTom net hyl en

chloride/methanol (1 : 1). The salt is subsequently taken up in a mxture
of 100 M of ice water/10 m of conc. ammonia/30 m of methyl ene chloride.
The .organi ¢ phase is separated and the agueous phase is extracted tw ce,
each tinme with Zplittidg oftthgl wavemtdiformde. The conbi ned organl c phases are
dried and concentrated by evaporation. (-)-(4aR 10aR)-

3, 4,%4a, 5, 10, 10a- hexahydr o- 6- met hoxy- 4- met hyl - 9- met hyl t hi o- '

2H- napht h[ 2, 3- b]4.9649 d1dz8 mM)i &f dbars-Aed, % 5al0,d08-henahydre-g-meshens-on val ue

[err] met hyI ene @ﬁk?ﬁ}ﬂ@Lméﬁg’i‘ﬁﬁQLzﬁJ@pﬂiﬂtz .1 MloraPinhr&dissolved

4aR, 10aR)- 3,4, 4
gs %eg hoxy- 4- rrzet hin 1§0 Mt H@WﬁFQﬂeeraﬁbnﬁh*[SQaéd%i] a1squgien phel -49e9 di ssol ved
in 50 m of acet meaam 6pq+9dd -0 0€-f:f-]:ol®ﬂ5u-f(1-)4fariaﬁ1\d aetd AnNLOY Er eal

hydrochl oric aCIOO O%?e%ﬂs{‘(lébmggetvhﬂa ng i t $ s%%rl‘vrerdl B oxle'%o% Ct pitated

salt is filtere
room temperature and filtered off. The salt is recrystallised

three times from methy1ene chloride/methanol (1 : 1). The salt is
subsequently taken up in a mixture of 100 ml of ice water/10 ml

~ of conc. ammonia/30 ml of methylene chloride. The organic phase

is separated and the aqueous phase is extracted twice, each time

with 20 m1 of methylene chloride. The combined organic phases are
dried ‘and concentrated by evaporation. (-)-(4aR,10aR)-
3;4,4a,5,10,10a—hexahydro-G-methoxyb4-methy1-9-methylthio-
2H-naphth[2,3-b]-1,4-0xazine is obtained as an oil and has a
rotation value [a]%o = - 121.3 °* [c = 0.52; methylene chloride/
methanol (1 : 1)1.

&“J

1.40 g (5.0 mM) of (-)-(4aR,10aR)-3,4,4a,5,10,10a-hexahydro-
6-methoxy-4-methy1-9-methy1thio-éﬂ-naphth[Z,3-b]-1,4-oxazine are

o dissolved in 50 ml of acetone and cooled to 0 °*. 2.75 ml (5.5 mM)
of 2 N ethereal hydfochloric acid are subsequently added whilst
stirring. The precipitated salt is filtered off and washed with
ether. (-)-(4aR,10aR)-3,4,4a,5,10,10a-hexahydro-6-methoxy-
4-methyl-9-methylthio-2H-naphth{2,3-b]-1,4-oxazine hydrochloride
is obtained (m.p. 237 - 239 °). Recrystallisation from acetone/
ether, with the rotation value [a]ﬁo - 117.4 ° [c = 0.52;
methylene chloride/methanol (1 : 1)1.



ether. (-)-
4- et hyl

obtained (mp. 237 -
the rotation value [err] [c=0.52 methyl ene chloride/ nmet hanol

[err]).

(4aR, | CaR) - 3, 4, 4a, 5, 10, 10a- hexahydr o- 6- met hoxy- .
-9- et hyl t hi o- 2H napht h[ 2, 3- b] - 1, 4- oxazi ne hydrochloride is
Recrystal lisation from acetone/ ether,

(1:

W th
D]y -

23 - 100- 6387 The foll ow ng conmpounds of formula Ib are
produced i n anal ogous nmanner to exarrpl 2: Exam[err] R3
[err] Racemate mp. ple 53 ' Rl%‘)“@?n 9) Ant i pode
2b H [err] [err] racerrate 192 194(1) 2c [err]
, (+) [err] 2d . [err]

racemate [err] 2e [err] H [err] 2f
[err] . The following compounds of formula Ib are [rodicety in gnaf egous .
[err] ,  manné®tthl e)?efﬂrple 2: » . lerr] : [err] ,
[err] 2i err] , , [err] 2i [err] .
[err] . [err] 2k [err] H
[err] [err] [err] 21 [err] [err]
Lerr] (1) I—M%r ggbnn rral eat aRz R3 R4u. Racemate|m.p.

ple : (in 6)[{(in 9) |Antipode] =

26 |H H -0CH3 |-SCH3  |racemate|192-194(1)

2c  |-CH3 " R A [ 245-247°(2) -~

2d {* -CH3 u " racemate|211-213°(2) o

|2e  |-(CHz)2CH3|H " " L 242-244°(2)

2f |-CHpCH3 |® " " " 238-239°(2)

2g |-CH3 . " ~SCHpCH3 | 209-210°(2)

2h |" -CHoCH3 [" -SCH3 |* 210-212°(2)

2i " - (CHz)2CH3 | " " b 269-270°(2)

2j |-CHpCH3  [-CH3 " n " 231-232°(2)

2k |-CH3 H - -SCH3 |-OCH3 |" 255-256°(2)

21 | " -0CH3 [-SCH(CH3)2| * 214°(2)

(1) Hydrogen maleate
(2) Hydrochloride



(2) Hydrochloride - 24 - * 100- 6387 EXAMPLE 3:

trans- 3, 4, 4a, 5,410, 10a- hexahydr o- 6- hydr oxy- 4- net hyl -

9- met hylt hi Q- 2H napht h[ 2, 3-b] - 1, 4-oxazine 1.63 g (5.84 mV) of

trans- 3 4, 4a, 5, 10, 10a- hexahydr o- 6- nmet hoxy-

4-met hyl - 9-met hyl t hi o- 2H napht h[ 2,73-b] - 1, 4- oxazi ne (for production see
exanple 2) are dissolved in 65 m of nethylene chloride a g the solution is
cooled to - [err] under an argon atnosph€r§4‘29 m (29 71 M boron
tribrom de solution in nethylene chloride are then added over the course of
10 m nutes. The reaction mxture is left to reach roomtenperature and
stirred 15 hours. The reaction product is then poored on ice and extracted
once with 15 ni EXAMPLE 96 sdataosndcd;4mhal®, 10ethexabydrant-hydeexwidthetylnl of

wat-€r. The organi c phase igs gf:ﬂiﬁ(é??mg”'@%ﬁgf §t-5’fi-gb¥-§é9?ﬁ’é ation. The
crude product is taken up= t her eal
hydrochloric acid (2 N) are added. The preC|p|tated salt is filtered off.

The hydro- chl orji d¢ ff(stéwmmtdfetsmmwd a5, mbwmsséahjm-s-&nefﬁdxycdecom
p03|t|on) recrystal |sat|on {ron1net anol /at

a
Trans- 3, 4, 4a, 5, fome¥Indsnathatdig-H-aapRipL ?@m?&-mme (for
napht h[ 2, 3- b] - 1 phoductaion esdesexdmde &) ate dasedmeum BBWIebf tmetayPeriel € 3.

Mp. of the hyd”ﬁ‘fmf)are gﬁd tﬁ% solu§1on is c%%?génto - 40 ° under an argon
atmosphere. 29 m1 (29 mM) of a 1 M boron tribromide solution in
methylene chloride are then added over the course of 10 minutes.
'The.reaction_mixture is left to reach room temperature and
stirred 15 hours. The reaction product is then poored on ice and
extracted once with 15 ml of 10 ¥ sodium carbonate solution and
once with 15 ml of water. The organic phase is dried and
concentrated by evaporation. The crude product is taken up in

30 ml of acetone and 10 m1 of ethereal hydrochloric acid (2 N)
are added. The precipitated salt is filtered off. The hydro-
chloride of the title compound is obtained. M.p. 250 ° (decom-
position), recrystallisation from'methanollacetone.

Trans-3,4,4a,5,10,10a-hexahydro-6-hydroxy-4-methyl-2H-
naphth(2,3-b]-1,4-0oxazine is produced in analogous manner to

I\, example 3. M.p. of the hydrochloride: 310 - 312 ° (decom-
position).

EXAMPLE 4:' trans-3,4,4a,5,10,10a-hexahydro-6-methoxy-4-methyl-
9-methylsulfoxide-2H-naphthf2,3-b]-1,4-oxazine

2.79 g (10 mM) of trans-3,4,4a,5,10,10a-hexahydro-6-methoxy-
4-methyl-9-methylthio-2H-naphth[2,3-b]-1,4-0xazine (for
production see example 2) are dissolved in 10 ml methylene
chloride and 1.90 g (10 mM) p-toluenesulfonic acid hydrate are
added. After cooling to 0 ° a solution of 1.7 g (10 mM) m-chloro-



position). EXAMPLE 4: trans-3,4,4a,5, 10, 10a- hexahydr o- 6- met hoxy- 4- net hyl -
9- et hyl sul f oxi de- 2H napht h[ 2, 3- b] 1,4-oxazine 2.79 g (10 mV) af

trans- 3, 4, 4a, 5, 10, 10a- hexahydr o- 6- net hoxy-

4-met hyl - 9-met hyl t hi-o- 2H napht h[ 2, 3- b];1, 4- oxazi ne (for gggptlon see
exanple 2) are dissolved in 10 m netﬂ@Fene chl ori de a I g (10

p-tol uenesul fonic acid hydrate are added. After cooling to [err] a solution
of 1.7 g (10 MW mchl oro- -25-- 100- 6387 A process
for the productlgﬁ of .a conmpound of fornula | [err] wherein [err] and.R2

i ndependent |y ar ot gen or [err]alkyl, R3 is hydroxy or [err]al koxy and
[err] is [err]alkylthlo [err]alkylsquOX|de [err]al kyl sul fone, chlorine,,
br om ne, iodlg ﬁ trifluq; na%hg Q free base or aC|d addltlon sal t
form which cbnprfg¥oc ess Tog r'dduc ion of a- comaqy@ Gggfogng abr the

production of a conpound of fornula la - +

wherein Ry and R2 independently are hydrogen or (C1 4)alky1
R3 is hydroxy or (C1.4)alkoxy and -
Rg is (C1-4)alkylthio, (C1-4)alkylsulfoxide;’
(C1- 4)a1kylsulfone, chlorine, brom1ne, 1od1ne or

tr1f1uoromethy1

in free base or acid additfon_salt fcfm; which homprfses

* c L M S *



R[err] wherein Rl, R2 and Ré_are as defined above and R is chlorine,

brom ne or iodi.ne, introducing an hal ogen in a conpound of forrmula Il [err]
wherein Rl, R2 and R3 are as defined above, or b') for the production of a
conpodgg of “forrmula I-b [err] wherein [err] and R3 are as defined above and
[err] i8S [err]alkylthio or-trifluoromethyl, replacing in a conpound of
formula I a' -27- . ' -26- . 100- 6387 [erriposeegrein R, R2
and R3 are as defined above and Ris a |eaving group, the |eaving group R4
with a group [err] or c¢') for the production of a conpound of fornula Ic
[err] wherein RL and R2 are as defined above and [err] is chlorine,

brom ne, iodine, [err]Jalkylthio or trifluoronethyl, converting the al koxy
group of a -

£ a') for the production of a compound of formula Ia

R
"3 k
N
| !iliiHlIII!;: ::l\ .
2 .
I 2 D
Ry o 2 :

o
' wherein Ry, R2 and R3 are as defined above and R4I
is chlorine, bromine or iodine, introducing an halogen
in a compound of formula II '
| HT]
1
!N
II
R3 0:1\R
.- 2
wherein Ry, R2 and R3 are as defined above, or
(N b') for the production of a compound of formula Ib
R.
Ry ‘;4‘
Y,
0~ R |
I 2
R: H

~wherein Ry, R2 and R3 are as defined above and
RaIl is (C1-4)alkylthio or trifluoromethyl, replacing
in a compound of formula Ia‘

* [+ L ] s *



 conpound of formula Id [err] wherein [err] and [érr] are as defined above
and [err] is [err]al koxy, into an hydroxy group,  or - 28- ) :
100-6387 d') for the production of a conmpound of formula le [err] wherein
[err] and R3 are as defined above and R4V is [err]al kyl sul foxi-de or . -
[err]al kyl sul fone, oxidizing a conpound of fornmula If [err] wherein [%ﬁr]
and R3 are as defined above andg7err] is [err]alkylthiojog-g3ghe _
correspondi ng sul foxi de or sulfone, and recovering the resultant conpound
of formula | in free base or acid addition salt form 2. A process for the
production of a conpound of fornmula | as defined in claim1l in free base or-
in acid addition salt form substantially ag Rer ei nbefore described with
reference to any one of the exaﬁg es. 3. Ancdﬁpound of fornmula | as defined
inclaiml in free base or in aci j N§alt form wherever produced by:
a process clainmed in claiml or 2 _ jtl\ 1a' \
0 R2 :

Ry H

wherein Ry, Rz_ahd R3 are as defined above and R,'

4
is a leaving group, the leaving group R4' with a group
R4II, or
L
c') for the production of a compound of formula Ic
R
HO ok
1 N ]
::l\ Ic
- R
R11I 0 2
4 H
wherein Ry and Ry are as defined above and R4III
is chlorine, bromine, iodine, (C3-4)alkylthio or
trifluoromethyl, converting the alkoxy group of a
compound of formula Id -
' - : o’
R
R] L
AN
L,
RIH_ 0 le
4 H

wherein Ry, R2 and RqIIl are as defined above and R3l
- is (C1-4)alkoxy, into an hydroxy group, or

£+ ¢ L M § =



-29- 100- 6387, 4. A +

3,4, 4a, 5, 10, 10a- hexahydr o- 2H napht h[ 2, 3-b] - 1, 4- oxazine in free base or acid
addition salJt form for use as a psychostinu- lant. 5. A

3,4, 4a\§ 10, 10a- hexahydr o- 2H napht h[ 2, 3-b] -1, 4- oxazine in free base or acid
addltlon salt form for use as an antl-depressant 6. A 3,4,44a,5,10

10a- hexahydr o- 2H napht h[ 2, 3- b] - 1, 4- ox#8rne substitu- ted |190rﬁ%8 aromati c
ring by pharnmacol ogi cally acceptable groups, in free base or acid addition
salt form for use as a pharmaceutical. 7. A conpound according to any one
of clainms 4 to 6 having the trans configuration in positions 4a and 10a. 8.
A conpound of fornul &'l) afordekhe pedductich aif ma lcompouridr ef floessl aole aci d
addition salt form 9. A conpound of claim8, wherein [err] and R2

i ndependently are hydrogen or [err]alkyl, [err], and [err] are in para
posttion, [err] is [err]al koxy, agd [err] |ch ﬂorlne brom ne, iodine or

[err]al kylthio. 10. A conpound of cPy\ er E:L\[err] S [err]alkyl
B
pIV

[err] is hydrogen, [err] is [err]alk
4 H

wherein Ry, R2 and R3 are as defined above and
R4V is (C1-4)alkylsulfoxide or (C1-4)alkylsulfone,

N _ _ _
oxidizing a compound of formula If
If
wherein Ry, Rz and R3 are as defined above and R4v
is (C1- 4)a1ky1thio, to the correspond1ng sulfoxide or’
sulfone,
v and recovering the resultant compound of formula I in free base

or acid addition salt form.

2. A process for the production of a compound of formula I as defined
in claim 1 in free base or in acid addition salt form substantially
as hereinbefore described with reference to any one of the examples.

3. A compound of formula I as defined in claim 1 in free base or in
acid addition salt form wherever. produced by a process claimed in
claim 1 or 2, |

* [ L " H *



[err] is chlorine, bromne, iodine or [err]alkylthlo 11. A conpound of™
claim8, wherein [err] is methyl, R2 is hydrogen, [err] is methoxy and
[err] is iodine or nethylthio. 12. A conpggnd of claim8, whepasgz[err] is
methyl, R2 is hydrogen, [err] is methoxy in 6 position and [err] i5 iedjne

in 9 position. - 30- : ~100- 6387~ 13. A compound oT
claim8.wherein [err] is ethyl, R2 is hydrogen, R3 is methoxy in 6 position
and R4 is bromine in 9 position. 14. A conpound of claim8 wherein [err]

is n-propyl, R2 is hydrogen, R3 is nethoxy in 6 position and R4 is bron ne

in 9 positiorf. AS3,4,43, ﬁp‘tﬂﬂnﬁetﬁhwmaﬂraapm&&hhbﬂr?xadnueFm are
methyl, R3 is nmgLgopyseé %@a@%hadﬂ%ﬁ%@#dr& bfd?"h?@ a'sna %s@?ﬁdsttl'!gui 516-

A conpound of claim8, wherein [err] I s hydrogen, _
met hoxy in 6 poéF@an and R4 is chlorlne |n 9 p03|t|on 17. A conpound of

claim8, wher h h met hoxy, 6 *
posi tion and §4ﬂ ée{’%rﬁ‘ﬁgnﬁ? 5”&555{'? 2’1‘ ﬂﬁé"g Eirﬂpgu?ﬁ?zéf'e in a?'ﬁﬁeS
wherein [err] i basetorydcidRadditien Isallt fadmi sforreumxs amafitpdepressantnd R4 i s
bromine in 9 position. 19. A conpound of claim8, wherein [err] is

methyl, R2 is ethg R3 is . nethoxy.in 6 position and R4 is chlorine in 9
posi ti on. 4,42 +5,10,10a-hexahydro-2H-naphth[2,3-b]-1,4-0xazine substitu-

ted in the aromatic king by pharmacologically acceptable groups,
in free base or acid addition salt form, for use as a pharmaceutical.

7. A compound accofdihg to any'qne of;claims 4 to 6 having the trans o/
configuration in positions 4a and 10a,

8. A compound of formula I as defined in claim 1, in free base or acid
addition salt form,

9, A cdmpound_df claim 8, wherein

R] and R2 independently are hydrogen or (C1_4)a1ky1.
_R3 and R4 are in para position,

Ry is (c1 4)a1koxy. and -

R4 is chlorine, bromine, iodine or (C] 4)a1ky1th10

10. A compound of claim 8, whereinf o ;;)
Ry is hydrogen,
Ry 1s (C;_g)alkoxy, and |
R, is chlorine, bromine, iodine or (C;_,)alkylthio.

11. A compound of claim 8, wherein R1 is methyl, R2 is hydrogen,
' R3 is methoxy a‘nd'R4 is iodine or methylithio.:

12. A compound of claim 8, wherein R] is methyl, R2 is hydrogen,
:R3 is methoxy in 6 position and R4 is iddine in 9 position,

* c L M S *



"“A gorrpound of cIa|m8 whereln [err] is nethyl, R2is ethyl, R3is

rrethoxy in 6 position and R4 is iodine in 9 position. 21. A conpound of
claim8, wherein [err] is ethyl, R2 is methyl, R3 is nethoxy in 6 position
and R4 is i‘odine in 9 position. 22. A corrpound of claim8, wherein [err]
Is metRyl, R2 is hydrogen,- R3 is brom ne3dn 6 position ang8 4 1S met hoxy
in 9 posi_tion. -31- 100- 6387 23. ﬁtﬁﬁ d of claim
8, wherein RL is nethyl, R2 is hydrogen, R3 is iodine in 6 position and R4
is methoxy in 9 position. 24. A conpound of claim@8, wherein [err] is

methyl, R2 is hydrogen, R3 is nmethoxy in 6 position and R4 is iodine in 9
position, in foriB3of ®heonpolrd sadineta1m2§.whe#hmolkmadunalgﬂ Roaii snhydrogear, ei n

t hyl
Sk he TS posi t1on. R BBERly g BoqRABT ', 5 ST ER R
8, wherein [err] is nethyl, R2 is hydrogen, R3 is rrethoxy in 6 position and
R4 is nethylthi omn 9Ap9‘§ﬁpt°&§@ szg}m A glﬂgm“nglsqg & bﬁr}]B é(\hgrel nf[err]

is methyl, R2 is hydrogen, IS met |t|o is methylthio
in 9 position, in forMy@rogeRe R3+js |"§6h@?.¥ ind p°5W‘96rPg§Gqu ‘éfb"cpf“é!‘?n‘B
wherein _[err] and R2 @r pogigdowgen, R3 is

15, A compound of claim 3_: wherein R] and R2 are methyl, R3 is
methoxy in 6 position and Rg is bromine in 9 position.

16. A compound of claim 8, wherein Ry is methyl, Ré is hydrogen,
R3 is methoxy in 6 position and Rq is chlorine in
9 position.

17. A compound of claim 8, wherein Ry is methyl, R2 is hydrogen,
R3 is methoxy in 6 position and Rg is bromine in 9 position.

18. A compound of claim 8, wherein R1 is methyl, Rz is ethyl, R3
is methoxy in 6 position and Rq is bromine in 9 position.

19. A compound of claim 8, wherein Ry is methyl, Rz is ethyl, R3
js methoxy in 6 position and R4 is chlorine in 9 position.

20. A compound of claim 8, wherein Ry} is methyl, R2 is ethy], R3
is methoxy in 6 position and Rq is iodine in 9 position.

21. A compound of claim 8, wherein R} is ethyl, Rz is methyl, R3
is methoxy in 6 position and R4 is iodine in 9 position.

22, A compound of claim 8, wherein R} is methyl, Rz is hydrogen,
R3 is bromine in 6 position and R4 is methoxy in 9 position.

* [ L N S *



met hoxy in 6 position and R4 is nethylthlo in 9 p05|t|on 29. A compoundxg
of claim8, wherein RlL and R2 are nethyl, R3 is nethoxy in 6 position and

. R4 is nethylthio in 9 position. 30. A conpound of claim 8, mhere[n [err]
is n-propyl, R2 is hydrogen, R3 is nethoxy in 6 position and R4 is* o
methylthio in 9 position. - 32- : . 100-6387 31. A%
compound of claim8, wherein Rl is ethgh. R2 is hydrogemo.@@ms met hoxy in
6 position and R4 is nmethylthio in 9 position. 32. A conpound of claim 8,
wherein [err] and R2 are nethyl. R3 is nethoxy in 6 position and R4 is
ethylthio in 9 position. 33. A conpound of claim®8, wherein [err] is

methyl, R2 is2®thy], R, is nethylthio in 9
position. 34. A 4:6205%%16‘3 %ftclgﬁw r"'"{%\/\Eerefl P%T%P@]negzn)}lsmﬁ@%%"’ f
n-propyl, R3is rreﬂaqdiymdﬂnﬁ 906 i nosdhiemandARgi s methoiyt fn & pesidipmsition. .
35. A conpound of claim8, wherein Rl is ethyl, R2is nethyl R3 is .
methoxy in 6 position and RA.is methylthio in 9 position. A conmpound
of claim 8, \/\E‘é\r ei  cpepqund; of glaim (8, waerein Ry dtogethylmaRa s‘sn’hﬂ’TWQ% oineé

position and R4’ i RyTeEMetyoxy 1A HQOsiE1OA- and Ry is 1od1ne in 9 position,
in form of the (+)-isomer.

25, A compound of claim 8, wherein Ry is methyl, Ry is hydrogen,
R3 is methoxy in 6 position and Rg is iodine in 9 position, .
in form of the (-)-isomer. _ o/

26. A compound of claim 8, wherein Ry is methyl, Ry is hydrogen,
R3 is methoxy in 6 position and R4 is methylthio in
9 position.

27. A compound of claim 8, wherein R} is methyl, Ry is hydrogen,
" R3 is methoxy in 6 position and R4 is methylthio in
9 position, in form of the (+)-isomer.

28. A compound of claim 8, wherein R] and Rz are hydrogen, R3 is
' methoxy in 6 position and R4 is methylthio in 9 position.

29, A compound of claim 8, wherein Ry and Ry are methyl, R3 is
methoxy in 6 position and R4 is methylthio in 9 position,

30. A compound of claim 8, wherein R1 is n-propyl, Rz is z
hydrogen, R3 is methoxy in 6 position and Rg is methylthio
in 9 position.

* (4 L ] S *



37, A conpound of cIa|n18 mhereln [err} is nethyl, R2 is hydrogen, R3 is
met hoxy in 6 position and R4 is i sopropylthio in 9 position. 38. A
conmpound of any one of claims 3 and 8 to 37 in pharmaceutically acceptable

form for use as a pharmaceutical . 39. A conpound of any one of clains 3
and 8L\6 37 in pharnaceutlcally acceptabbg formfor use as ?
psychosti mul ant . - 33- 100- 6387 40: 09?@§§ﬁpound of

any one of claims 3 and 8 to 37 in pharnaceutl- cally acceptable formfor
use as an anti-depressant. 41. A pharnmaceutical conposition conprising a
3,4, 4a, 5, 10, 10a- hexahydro 2H napht h[ 2, 3-b] - 1, 4- oxazi ne in pharmaceutically
accept able form i3he. assmmaoun_dnowalmra %huh&mcetﬁll taletbalty Rerisohydiidgeent |

Conbostt ron comart ot ot 3 he Bl o SUTERIC IR0 1 pebMARITIRC L) ©F

4- oxazi ne substituted PrPoshEiofeomatic r| ng by phar maceut i cal |y acceptable
groups, in pharma- ceutically acceptable form in association with a
phar maceuti cal car§|er or dil uen har paceut i

43. ition .
conprising a corrpouhd 6f“§'ﬂ?‘"@n8’t(ﬁ]a&’f'a4\ erein 18”9‘@%73"% et%_yt] R3 is
pharmaceutical ly accepm@ﬂﬂoeyfmr mpasﬂtwmend aw %) etthythao pima® neosdtitonc al
carrier or diluent. -

33, A compound of claim g, wherein R] is methyl, R2 is ethyl, R3
is methoxy in 6 position and Rgq is methylthio in 9 position.

34, A compound of claim 8, wherein Ry is methyl, R2 is n-propyl,
R3 is methoxy in 6 position and Rq4 is methyithio in
9 position.,

3. A compound of claim 8, wherein Ry is ethyl, R2 is methyl, R3
is methoxy in 6 position and R4 is methylthio in 9 position.

36. A compound of claim 8, wherein R} is methyl, Rz is hydrogen,
R3 is methylthio in 6 position and R is methoxy in
9 position.
37. A compound of claim 8, wherein R] is methyl, R2 is hydrogen,
\_/ ) R3 is methoxy in 6 position and Rg is isopropylthio in
9 position.

38, A compound of any one of claims 3 and 8 to 37 in pharmaceutically
.acceptable form for use as a pharmaceutical,

39. A compound of any one of claims 3 and 8 to 37 in pharmaceutically
acceptable form for use as a psychostimulant.
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trans-3, 4, 4a, 5, 10, 10a- hexahydr o- 6- net hoxy- 4- met hyl -

9-met hyl t hi o- 2H napt h[ 2, 3-b] - 1, 4-oxazine in (-)(4aR | GaR) forn1or in the
formof a racemate in free base formai3zin acid addition :sal tmbogggﬁ 45
trans-3, 4, 4a, 5, 10, 10a- hexahydr o- 6- net hoxy- 4- met hyl --

9- nethylthlo 2H napt h[ 2, 3-b] -1, 4-oxazine in (- )(4aR | GaR) formin free base
formor in acid addition salt form 46.

trans-3, 4, 4a, 5, 10, 10a- hexahydr o- 6- net hoxy- 4- nethyl

9- nethylthlo 2Hnapt h[ 2, 3-b] -1, 4-oxazine in (- )(4aR 10aR) formin acid
addition salt form 47.

trans- 3, 4, 4a, 5, 10, 10a- hexahydro 6- nethoxy 4- nethyl

9-met hyl t hi o- 2H-napt h[ 2, 3-b] -1, 4-okxazine in the formof a racemate in free
base form or i|#0adl gomprund| ofnany onefof Glaums. 3 andc8rdodnd naghasmaceutito any
one of claims 44 tQify dcReptubl&rormCfdr (98 a3C&FRWBUMRPFASEREOT USE as a
pharmaceutical . 49. A conpound according to any one of clains 44 to 47 in
pharma- ceutical acceptable formfor use as a psychostimulant. 50. A
conmpound accor di Pk phaamceoticadfcompes itd od Lompribing ra BLH&43RS , 10gU0d-c al

acceptable formf e_ ording to
claim6 in phar m%ﬁ?ﬁ@e{ I%ﬁgém b? fo%g%(azﬁ%use'ﬁgggmggﬁ@*ﬁgg@ut i cal .
acceptable form, in association with a pharmaceutical carrier
or diluent, for use as a psychostimulant and/or antidepressant

=

42, A pharmaceutical composition comprising a 3,4,4a,5,10,10a-
hexahydro-2H-naphth{2,3-b]-1,4-0xazine substituted in the
aromatic ring by pharmaceutically acceptable groups, in pharma-
ceutically acceptable form, in association with a pharmaceutical
carrier or diluent.

43, A pharmaceutical camnposition comprising a compound of any
one of claims 3 and 8 to 37 in pharmaceutically acceptable
form, in association with.a pharmaceutical carrier or diluent.

L



52, A conpound according to clai m46in pharmaceutically acceptable form
for use as a psychostimulant.’ - 35- 100- 6387 53.
A compound according to claim46 in pharmaceutically acceptable formfor
use as*an dnti-depressant. 54. A pharmaceutical conposition conprising a
conpou of any one of clains 44 to47 in Bharnaceutically acceptable form
in association with a pharmaceutical carrfrer or diluent. 55100&8hpound of
formula Il as defined in claim1. 56. A conpound of forrmula IIl [err]
wherein [err] and [err] are as defined in claim1l. 57. A conpound of
formula IV [err] wherein [err] ‘and [err] are as defined in claim1. 58. A
conpound of any one of clains 55 to 57 for use as a pharnaceuti cal .

: 44, trans43,4543,5,10,10a—hexahydro-6-methoxy-4-methy1—
9-methylthio-2H-napth[2,3-b]-1,4-0xazine in (-)(4aR,10aR)
form or in the form of a racemate in free base form or in
acid addition salt form.

45, trans-3,4,4a,5,10,10a-hexahydro-6-methoxy-4-methyl-
9-methylthio-2H-napth[2,3-b]-1,4-0xazine in (-)(4aR,10aR)
form in free base form or in acid addition salt form.

46, trans-3,4,4a,5,10,10a-hexahydro-6-methoxy-4-methyl-
9-methy1thio-28-napth[2,3-b];1,4;oxazine in (-)(4aR,10aR)
form in acid addition salt form.

47, trans-3,k,4a}5,10,103-hexahydro-6-methoxy-a-methyl—
9-methylthio-2H-napth(2,3-b]-1,4-oxazine in the form of a
racemate in free base form or in acid addition salt form.

48, A compound according to any one of claims 44 to 47 in pharma-
ceutical acceptable form for use as a pharmaceutical.

49, A compound according to any one of claims 44 to 47 in pharma-.
ceutical acceptable form for use as a psychostimulant.

50, A compound according to any one of claims 44 to 47 in pharma-
ceutical acceptable form for use as an antidepressant.

. .51_ A compound according to claim46 in pharmaceutically
acceptable form for use as a pharmaceutical.

52, 4 compound according to claim 46 in pharmaceutically
acceptable form for use as a psychostimulant.
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53. A compound according to claim 46 in phérmaceutically'j
~ acceptable form'for.use_a; an_antifdepressant.

54, A pharmacéuticpl cqmpqsitibh comprising,é hompound of any
one of claims 44 to47 in pharmaceutically acceptable
form, in association with a pharmaceutical carrier or
diluent,

55, A combound of formula Il as defined in claim 1.

56, A compound of formula III

- I11

wherein R2 and R3 are as defined in claim 1.

57. A compound of formula IV

v

wherein-Rl, Rz and Rs'ate as defined in claim 1.

58, A compound of any one of claims 55 to 57 for use as a
pharmaceutical.
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