WD 01/ 51471 PCT/ EPOO/ 11585 71824pct.206 *159159* Substit uted

1, 2, 3, 4, BNe-Onététlydr o- 2, 6- net hano- 3- benzazoci nes and t heir uséCT&s00/11585
pharmaceutical conpositions 5 The present invention relates to substituted
1, 2, 3,4, 5, 6- hexahydr o- 2, 6- net hano- 3- benzazocjnes of general formula | 1
wherein to Rl and R2 which may be identlcal If”mlm denot e hydrogen,
Cl - C6- alko4peloo66-al kyl oxy, OH F, d or WE whi ch may be

i dentical or dlfferent denote hydrogen, F, O, Bmsolgt , ethyl, OH CF3,
met hoxy or phenyl, which may optionally be substltuted 15 by a group

sel ected fStﬂﬁ%t&iﬁ@é&le 3@,5,6Bhexaiwy dng-2, B%hfethan&ik beh3azocineseimbheir Bde RS
and R6 which may be i denti cal different By ot e hydrogen, nethyl or
ethyl, 20 X nmay denote NH2, aﬁﬁ%ar&a%u%?%ﬁg &or& al kyl)2, the two
Cl- C6- &l kyl groups of WhICh may be identical or dlfferent NH- COH,

NIC-L;:O(O C,_'@Se B! e%él'_v& n&%nF on @?@é@s@ﬂl@d é g?? %.6- Pg%’%z%%nethano -3-

- (CH2) 3- cbenza@@um;gofgen@faz@no el 3-, - (CH2) 2-0- (CH2) 2-, - (CH2) 3- O CH2-,
-(CH2)4-0-, -CH2-O-CH2-CH2-O, H\ F-1 -c¢'0, H~/HGH or /H OH *G00002*

1
wherein
10 R1and R2 which may be identical or different denote hydrogen, C1-Cg-alkyl,
C1-Cg-alkyloxy, OH, F, Cl or Br;

R3and R3' which may be identical or different denote hydrogen, F, Cl, Br, methyl,
ethyl, OH, CF3, methoxy or phenyl, which may optionally be substituted
15 by a group selected from among F, Cl, Br, methyl, ethyl, OH, CF3 and
methoxy;

R4, RS and R8 which may be identical or different may denote hydrogen, methyl or

ethyl,
20
X may denote NHp, NH-( C1-Cg-alkyl), N(C1-Cg-alkyl)2, the two
C1-Cg-alkyl groups of which may be identical or different, NH-COH,
NH-CO(C1-Cg-alkyl) or F;
25 A may denote -(CH2)3-, -CH2-CH2-0-, -CH2-O-CH2-, -(CH2)4-,

-CH(C4-Cg-alkyl)-O-CH2-, -(CH2)2-0-CH2-, -(CH2)3-0-, -(CH2)s5-,
-CH2-0-(CH2)3-, -(CH2)2-0-(CH2)2-, -(CH2)3-0-CHa-, -(CH2)4-0-,
-CH2-0-CH2-CH2-0O-,

WA [ &
c, .,c C._.C or C._.C
0 “HOH™ “HO A

AT

*GOO002*



2 optionally in the formof their racemates, their enantioners, their

di astereoners and m xtures thereof, and optionally the pharmacol ogically
acceptable acid addition salts thereof. 5 Preferred conmpounds are those of
general fornmula 1 wherein RL and R2 which may be identical or different
denote hydrogen, nethyl, ethyl, methyloxy, ethyloxy, OH F, C or Br 10
R3 and RT which may be |dent|cal or different denote hydrogen F,

met hyl , optinpally tHhedpsn ofdheioxgcasnatesethair engitiomers, g@ﬂs@'?%@f%qfnﬁ? %"Cbr oup
sel ect ed asiate \BgieBlMtcebleieia zd dR@rvdEIgh
may be |<1Tfé%ﬂ%gl or °§ﬁ'ﬁe€r’%ﬁ" Qh@ %ﬁga%d?ogeg or F{g_riet hyl; 15 X may
denot e NFTZSFGIQH(net hyl ), N(net hyI )2 NH (ethyl), N(ethyl)2,. NH COH,
NH-COve or F; A may denote -CH2-CH2-0-, -CH2-O CH2-, -CH(nethyl)-0O CH2-,

. 04203(5 H}q\ége?gre% %ﬂéhgygg'*(a(%ﬂ{%sgpgtj ﬁqr@_@%r@@fz) 2- ?03'2")24 o - (CH2) 3-0-,

- CH2- OCIV% , ~H'0 H~ or HO H optionally in the form of thelr

racemat e en r { her eof ,
ind opt i ShaPTd Fhe pHich AERLPe e '92@@%&{ i Flofe Aifogér, Mot Pyt

t hereof. Parti cul armqthMQXNeEt*%DWra & of general fornula 1 30

wherein RL and R2 whi ch may be |dent|cal or different nmay denote hydrogen

or F;, R3 .vvhlch cal i ferepnt ,may den en,

2 G 1003 arg RY, wiaohyray B8 identerbositastdenBie Ry Botn Borl aral e

di f fer ent may denotthWd)l—quFb ahetheixipydrphenyl, which is substituted by a group
selected from among F, Cl, Br and preferably methyl;

R4, R5 and R6 which may be identical or different may denote hydrogen or methyl;

15
X may denote NHo, NH-(methyl), N(methyl)z, NH-(ethyl), N(ethyl)2,
NH-COH, NH-COMe or F;
A may denote -CHp-CHo-0-, -CH2-O-CHp-, -CH(methyl)-O-CHa-,
20 -CH(ethyl)-O-CH>-, -CH(isopropyl)-0-CHz-, <(CH2)2-0-CHp-,

-(CH2)3-0-, -CH2-0-(CH2)3-, -(CH2)2-0-(CH2)2-, -(CH2)3-0-CH2-,
-(CH2)4-0-, -CH2-O-CHp-CHp-O-,

HA .y M

o Aodis T Ao
optionally in the form of their racemates, their enantiomers, their diastereomers and
25 mixtures thereof, and optionally the pharmacologically acceptable acid addition salts

thereof.

Particularly preferred are compounds of general formula 1
30 wherein
R1and R2 which may be identical or different may denote hydrogen or F;

R3 and R3' which may be identical or different may denote hydrogen, F, Cl, Br, CF3
or methyl;

35
R4, RS and R® which may be identical or different may denote hydrogen or methyl;



- X 3 my denote NH2, NH (nethyl), N(nmethyl)2, NH COH NH COVe or F;, may
denote -CH(nethyl)-O CH2-, -CH2-O-CH2- or 5 optionally in the formof their
racemates, their enantionmers, their diastereoners and m xtures thereof,
and optionally the pharmacol ogically acceptable acid addition salts
thereof . O particular inportance according to the invention are conpounds
of general o fornmula 1, wherein RL and R2 which may be identical or
differenk may denaneyhdetabg®iHprNR:(nshyhdNRethyibe dNHHEO H NH-de€dbiecen Fior
different may denote hydrogen, F, Cd, Br, CF3 or nethyl; R4, R5 and R6
which may be identical or different may denote hydrogen or nethyl; 15 X
may denohe NH2, NHMgpetanate -GH(meifUd}p-QH@ay%&T§r€ 200 Vet hyl ) - O CH2-,
-CH2- O CH2- or optionally in the form heir racemates, their
enantionmers, their diastereoners and/g_gw,es t hereof, and optionally the
phar macol ogi cal |y acceptable acid addition salts 20 thereof. O conparable
| npor tsangsticratig i fdron bhheimraestiates,aheir eoaptiomess, dheig diastereonessanda 1

wherein ' ; | ' ' i

nyar ogerMatires MRk AR ERiERUIvhe Hitdclodial goctifi il dUMRLR salts |
i dent i catheoeofdi f f erent may denote hydrogen or nethyl; X nmay denote F; A
may denote -CH(nethyl)-O CH2-, 30 optionally in the formof their
racemates, their enantjioners, their (a_ié%ster oners and m.xtures thereof,
and opt | GhapricularaMpRRAREEAGsErERn g e FuENLSN &Ta cPmPoMARE o) 9eBsials

t her egf . fokmula ¢, whemsnent i oned conpounds of general formula 1, R1, if it

ims)S;) t B?;&z@% I§§|5 &%ﬁb"@sgﬁg ARl Mirerehlni=) et hyBFodid & Posi tion,

R3 and R nwhich may be identical or different may denote hydrogen, F, Cl, Br,
CFg3 or methyl,
R4, R5 and R® which may be identical or different may denote hydrogen or methyl;
15 X may denote NHo, NH-(methyl) or NH-COH;
A may denote -CH(Methyl)-O-CHg-, -CH2-O-CHa- or
PN

optionally in the form of their racemates, their enantiomers, their diastereomers and
mixtures thereof, and optionally the pharmacologically acceptable acid addition salts
20 thereof.

Of comparable importance according to the invention are compounds of general
formula 1 wherein

25 R1and R2 which may be identical or different may denote hydrogen or F;
R3 and R3' may denote hydrogen;
R4, RS and RS which may be identical or different may denote hydrogen or methyl;
X may denote F;
A may denote -CH(methyl)-O-CHa-,

30 optionally in the form of their racemates, their enantiomers, their diastereomers and
mixtures thereof, and optionally the pharmacologically acceptable acid addition salts
thereof.

In the abovementioned compounds of general formula 1, R1, if it is other than
35 hydrogen, is preferably in the ortho or para position, most preferably in the ortho
position in relation to the bridge A. In the abovementioned compounds of general



position in relation to the bridge A In the abovenenti oned conpounds of
general 4 formula 1, R2, if it is other than hydrogen, is preferably in
the ortho positionin relation to the bridge A In the abovenentioned
conmpounds of general formula 1, R3, if it is other than 5 hydrogen, is
preferably in the 7-position, i.e. in the para position relative to the
group X In the abovenentioned conpoundg of general formula 1, R3', if it

i's ot her férhfna 1hyREZ ogfdnis dteeptrefreiadrbyen Nstonefedalplgsi thieortho.pmsitian inhe or t ho

position r he group X. Particularly preferred according to the
i nvent i of® lQ{J%” t%ﬁ}?oﬁﬁ €fF fornula 1 wherein 90 R3' denotes hydrogen. Of

particul ar interest are conpounds of general formula 1 selected fromthe

group 3
(2R 65, 2%{?‘@ %B%men 0 %é:Oén%OL#qdl?o?fo eneral f_oFrngH] a1, R ifitis other han

5 hexhi pifiasn 5 ATErTAbRTHDE. ZPBSHEn LMl 105 AT PUSERE TRy & DM SO,
X.Inthe abovementloned compounds of general formula 1, R3 |f it is other than

2R, 6S, 2S'),- 10- - 3- h
Er. et hyhyérogeﬁet%a%ée@ e B8P '¥'8F‘h‘y% bthe 8#(%5?&“35t é"f“’e{% earbip
R, 2"S) - 1& am no- 3-[2( 2, 6- di fl uorophenyl - met hoxy) - propyl] 1 2,3,4,5, 6-

?gé‘?ggrl%a%icﬁar?y BB a 2 2o BhG R0 hmBRESR 8Fe %rn%'ou)‘u%%‘f%r‘?ﬁulgel wh8rein

2" S) - 10- KA dendtesd(y&irégen f | uor ophenyl - net hoxy) - propyl ]-1, 2, 3, 4, 5, 6-
hexahydr o- 6, 11- di net hyl - 2, 6- net hano- 3- benzazoci ne- dihydrochloride

(2R, 6S)-10-am no- 3-[ 2(2, 6-di fl uorophenyl - nmet hoxy) -ethyl]-1,2, 3,4, - hexahy
dro- 6, 10fperticulasinisnesbare eempaypd 8%6%9@6&%@%uﬁﬁi%i@éﬁmmdae group

gZE 6§ Zgémg)r@nglo am no- 3-[ 5"- phenyl -t etrahydrofuran-2"-yl )methyl]-1, 2,

hexahydr o- @stﬂst)ﬂ%mm-?»z[%? Redifiuerorhendmathoey e el botArPi de: -
(2R, 685 2" Shekahydreta i o &mh&hbenmhme)rw-amdn]zazoﬂna d4hﬁd|ﬁchh)mileydro 6, 11,

TRy R
, 6 hexahydtronéthylbz;ﬁhmetham-ﬁybemzazomeh@hy mzom ne- hydrochl ori de; 30
(2R 68 o 82‘2'}'(‘)381’11 "Sr)n10 amines rto-g-ygz 6= df,ul%o% I'Pethoxx g pyI] 1 2 34 i > 3.4
.5, 6- exahydroné/ﬂ -dimethyl-2,6-methano-3- benzazocme dlhydroél I0|lo
20 - (2R,6S,11S, 2"S)-10-amino-3-[2(2,6-difluorophenyl-methoxy)- propyl]-1,2,3,4,5,6-
hexahydro-6,11-dimethyl-2,6-methano-3-benzazocine-dihydrochloride;
- (2R,6S)-10-amino-3-[2(2,6-difluorophenyl-methoxy)-ethyl]-1,2,3,4,5,6-hexahydro-
8,11,11-trimethyl-2,6-methano-3-benzazocine-dihydrochloride;
- (2R,6S,2"S,5"S)-10-amino-3-[5"-phenyl-tetrahydrofuran-2“-yl)methyl]-1,2,3,4,5,6-
25 hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-dihydrochloride;
- (2R,68S,2"S)-10-acetamino-3-[2(benzyloxy)propyl]-1,2,3,4,5,6-hexahydro-6,11,11-
trimethyl-2,6-methano-3-benzazocine-hydrochloride;
- (2R,6S,2"S)-10-acetamino-3-[2(2,6-difluorophenyl-methoxy)-propyl}-1,2,3,4,5,6-
hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-hydrochloride; '
30 - (2R,6S,2"S)-10-formylamino-3-[2(2,6-difluorophenyl-methoxy)-propyl}-1,2,3,4,5,6-
hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-hydrochloride;
- (2R,6S,2"S)-10-methylamino-3-[2(2,6-difluorophenyl-methoxy)-propyl}-1,2,3,4,5,6-
hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-dihydrochloride;
- (2R,6S,2"S)-10-dimethylamino-3-[2(2,6-difluorophenyl-methoxy)-propyl]-
35 1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-
dihydrochloride;
- (2R,8S,2"S)-10-ethylamino-3+{2(2,6- dlfluorophenyl -methoxy)-propyl]-1,2,3,4,5,6-
hexahydro-6,11,11-trimethy!-2,6-methano-3-benzazocine-dihydrochloride;



hexahydro-6, 11, 11-tri met hyl - 2, 6- met hano- 3- benzazoci ne- hydrochl ori de; -

(2R, 6S, 2"S) - 10- met hyl am no- 3-[2( 2, 6-di fl uor ophenyl - met hoxy) - propyl -1, 2, 3,4
, 5, 6-

hexahydro-6, 11, 11-tri met hyl - 2, 6- met hano- 3- benzazoci ne- di hydrochl ori de; -
(2R, 6S, 2"S) - 10- di net hyl am no- 3-[ 2( 2, 6-di £| uor ophenyl - net hoxy) - propyl] 35
1,2,3,4,5, 6-hexahydro-6,1 1,11 -trimethyt-2, 6-nmet hano- 3- benzazoci ne- di
hydr ochl or i(gR;6S,2“S)-10-amino-7-methy!-3-[2- (benzyloxy propyl}-1,2,3,4,5,6-hexahydro-

(2R, 6S, 2" S) t 1]1-1, 2, 3, 4,
5 6- hexah dig g“%%'%?%@%ﬁ% b63 ge%#%&’% mé}ed;lrggélggﬁé)e glr(r)\%r]ochl ori de;
- - (2R,6S,2"S)-10-amino-7- methyl -3-[2-(2,6-difluorophenyl-methoxy)propyl]-

(2R 6S, 2" S | 5. 6-h v
(65 94 R TAGH 1 e o Ssgedes. o s

(2R, 6S52" S)dlmoiraﬁhﬂﬁa €. met hyl - 3-[ 2- (2, 6-di f | uor opheny! - net hoxy) pr opyl | -

1,2,3,4,3, thee@fws?q%éholi =dhldrgE3 Y (beRz@orPt Peopgt] 3t LB12 E7®bienghydro-
dlhydrochlor

2" S) - 10- anib 316Hm§®l'§ BapsihRagrdpenzareqine-inydsoghlarides heyahydr o-

g é;'- i—é g_:r: ZRIGS’Q“S)-G-OWW@-@H@GF@-@(QCB -difludrdpherodnhethorg)-propy(l2R, 6S,
123 a5 donad R aRERanEttE T BB 8Ne ! . 10

di hydrlOchI dgifydizochlo(ide, 65,

6. 11 19 1 OB STa0a ngfb@ﬁﬁ%@?ﬁﬁik}é?% o ”4@6”%*’%‘“&

6,11, 11-t
2" S) - 10- aniGabl 13 ﬁﬂm%hxdqﬁ(rge@aapf%snmm B ?[' eopy! ]

é. ﬁygrgcﬁl g?REB@WQ)-QOGarhﬂnoli Hrohites 22, S-dftutRO PaESy | InbkIvXGFpRIPYE: 15

(2R 6S, 2" S)Lé'gfhﬁ@nae’?awqﬂﬁr%1 A1 Arimethyg, Q@?mfp]bengzgmﬁes 6- hexahydr o
- 6,1%s511- tdh.ymbmbnaeﬁ nmet hano- 3- benzazoci ne- di hydrochl ori de; -
gi?r gfsurzaﬁ 2R%§ %g@t ﬂ(é, moﬂf_ﬁ{} ro- 5’ [ﬁ %ber??ﬁcg%) pFoept)/]a1 2,3,4,5,6-hexahydro-
1,2, 3, 4, 5, &, hbtaHgichethd- 2],6-rmetmnorﬁ}bbymm@nmmocmobéaz azoci ne- 20
g' gg’drlgcglm?ﬁR‘@ 'S ?I@) @@amlﬂ 7 g'mTtB)(le [5-ph hen -tetrah{grj)furan 2“-y|)m¢.1=,thyl]-
1,2,3,4,5,6-hexahydro-6, 1 ,11-trimethyl- 6 me hano enzazocine-
20 dihydrochloride;
- (2R,6S, 2°S)-10-amino-7-trifluoromethyl-3-[2(benzyloxy)-propyi]-1,2,3,4,5,6-
hexahydro-6-methyl-2,6-methano-3-benzazocine-dihydrochloride;
- (2R,8S, 2“S)-10-amino-7-(4-methylphenyl)-3-[2(2,6-difluorophenyl-methoxy)-
propyl]-1,2,3,4,5,6-hexahydro-6-methyl-2,6-methano-3-benzazocine-
25 dihydrochloride;
C41-Cg-alky! denotes a branched or unbranched hydrocarbon group having 1 to 6
carbon atoms which may optionally also contain ring systems. The alkyl substituents
may be identical or different and may optionally be substituted with one or more
halogen atoms, preferably fluorine. Examples include methyl, ethyl, propyl, isopropyl,
30 butyl, isobutyl, pentyl, isopentyl, neopentyl, hexyl, cyclopropylmethyl, cyclobutyt,
cyclopentyl and cyclohexyl. In some cases, common abbreviations are also used for
the abovementioned alkyl groups, such as for example Me for methyl, Et for ethyl,

prop for propy! etc.

35 C4-Cg-alkyloxy denotes a branched or unbranched hydrocarbon group having 1 to 6
carbon atoms which is linked via an oxygen atom. The alkyloxy substituents may be
identical or different. Examples include methyloxy, ethyloxy, propyloxy, isopropyloxy,
butyloxy, isobutyloxy, pentyloxy, isopentyloxy, neopentyloxy, hexyloxy,
cyclopropylmethyloxy, cyclobutyloxy, cyclopentyloxy, cyclohexyloxy. If desired, the



hexahydr o- 6- net hyl - 2, 6- net hano- 3- benzazoci ne-di hydrochloride; - (2R 6S,
2"S) - 10- am no- 7- (4- et hyl phenyl ) -3-[2(2, 6-di fl uor ophenyl - met hoxy) )
propyl]-1,2, 3,4,5, 6-hexahydro-6-nethyl -2, 6-nmet hano- 3-benzazoci ne- 25

di hydrochl ori de; Cl1-C6-al kyl denotes a branched or unbranched hydrocarbon
group having 1 to 6 carbon atons which y optionally also contain ring
systenms. The alkyl substituents may be identical or different and may
opt i onal tgrnbelkonpss used éer thetaboyrmantioned @lkyiexyog@upst dhys, medieabRy be

fluori ”eusgﬁimkﬁa of ?I‘FétH?I%r(VEét%kg hrfét?é(& of fWg B Wfﬁ?ﬂe’ad:"& dtepyloxy,

I sobut yl ent neo nmet h

cycl obut >e|tc In@pme)wﬂwhgﬁboeweamwia wwxycgf@uewé%y by

abbr evi afcbﬁﬂﬁoﬁ"aﬁb?éﬁz@ndfse%d‘rpés fohexaRpIe B i tiafisw), moom%,th;aom as
for exam% 8&9 nz%xy Et for ethyl, prop for propyl etc.

Cl- Co- 2l kyPB JOBBFR:H elf-anched or unbranched hydrocar bon group having 1
tob6 ~carbon atons which is linked via an oxygen atom The al kyI oxy
substitu h

ot byl oxy ResPBIRY e IneBBhaT e o BioshBh Bk oruh R BirFe e ifie SRR B P B

i sopent ylioksd tmﬁmoadgayem@foupewboﬂypowbllewleﬁwmfa hyI oxy, cycl obut yl oxy,
cycl opentyl oxy, cycl ohexyloxy. If desired, the term al koxy is used for
t he abovenenti oned al kyl oxy groups. Thus, net ho rylPﬁ y be used instead of

met hy16xyf, desitegx $he aemeaEnds oboRpemtjormuHa fhigay he eonvestedinih Nesaits et c.
In sone gas@sf, a‘ﬁﬁc@@@»’%ﬁﬁhé@ﬁ@é&@ﬂc&h%ynwmbﬁﬂwm&ﬁ) mlyampbabm

o Bk {s' RSHS o with ndEeRERS by breag s acn?éuﬁa@@ﬁqn&a%r tHis

doubl e- bpuesssetinolude, femenepie] swcamio@eidh hydyobiremit aoidedcetic abid, fupadent
roups i

gener al %sfq‘i%@gﬁﬁ%@a@eﬁ{@n%%h@bpﬁ&éa@ﬁ‘*gc{'%é‘é@abﬁéspﬁﬁﬁe GERPRYGfRnRie,, |

for phar maidesuiphairicuid, tartanc ahid peitriceacid ddixturesyof doe aposbmentiaoed acids

addi tion é t ergéq wi th an inorganic or organic acid. Suitable acids

for this" urpose I'ncl'ude, for exanple, succinic acid, hydrobromc acid,
acetic acid, fumaric acid, nmaleic acid, nethanesul phonic acid, lactic

acid, ph%@%&ﬁo@?&ﬁacéﬁf@h@qwtﬁé lifvention are blockers of the voltage-dependent

sodium channel. They are compounds which competitively or non-competitively

20 displace batrachotoxin (BTX) with a high affinity (K; < 1000 nM) from the binding site
on the sodium channel. Such substances exhibit "use-dependency" in blocking the
sodium channels, i.e. in order for the substances to bind to the sodium channel the
sodium channels first have to be activated. The maximum blockade of the sodium
channels is only achieved after repeated stimulation of the sodium channels.

25 Consequently, the substances preferentially bind to sodium channels which are
activated repeatedly.

As a result, the substances are capable of acting preferentially in those parts of the
body which are pathologically overstimulated. This includes diseases such as

30 arrhythmias, spasms, cardiac and cerebral ischaemia, pain and neurodegenerative
diseases of various origins. The following may be mentioned, for example: epilepsy,
hypoglycaemia, hypoxia, anoxia, brain trauma, brain oedema, cerebral stroke,
perinatal asphyxia, degeneration of the cerebellum, amyotropic lateral sclerosis,
Huntington's disease, Alzheimer's disease, Parkinson's disease, cyclophrenia,

35 hypotonia, cardiac infarct, heart rhythm disorders, angina pectoris, chronic pain,
neuropathic pain and local anaesthesia.

Another aspect of the invention therefore relates to the use of compounds of general
formula 1 as pharmaceutical compositions, particularly as pharmaceutical



15 acid, sul phuric acid, tartaric acid or citric acid. Mxtures of the

abovenenti oned acids nay al so be used. The conpounds according to the

i nvention are bl ockers of the voltage-dependent sodium channel. They are

conpounds whi ch conpetitively or non-conpetitively 20 displ ace

batrachotoxin (BTX) with a high affinity (Ki < 1000 nM from the binding

site on the sodium channel. Such substances exhibit "use-depende %%%ﬁin
dto

bl ocki ngcomposkiensimvdtiehie Blockade of thepyeliagerdgpangend sadiumm cBang

the sodi é@ﬁg@ﬂipéd@i% vah@sli um channel s first have to be activated. The
maxi mum bl ockade of the sodium channels is only achieved after repeated
stinul ation of the sodium channels. 25 Consequently, the substances

pr ef er entrial dompourtis 6 gerrdoeinane lbecavdirditeathe inaettioras edpreégrablicaded  As

aresult, the substances are capabl e .of | r ' i@ those -
parts of 1@ H@p%%@yp%{%eéﬂ“gag%&%ﬁ)ﬂgﬁ?%gqa}ﬁbé%%\Eésrﬁl{oﬁr]ﬁgiée%‘ﬂ tiog i ncl udes
di seasesamhgthmaiss3spasmbytdrdiaasandperehes| ischagimias apain @adetrHPdEgeneraive,

pai n anddl%%%&gegenerat ive diseases of various origins. The foll ow ng may
be nentioned, Tor exanple: epilepsy, hypoglycaem a, hypoxia, anoxia, brain
trauma, brain oedema, cerebral stroke, perinatal asphyxia, degeneration of

the cer elgbl dmpSiRd soferferbPidpmala $ akeseingto thaURVEMIPareSmbst prsferably

Al zhei mer' s di sease, Parkinson's diSease, ,.cycl ophreni a, . 35 hypot oni a,

Car i 3 UESAAsHe REReIIEHOINRPABIRTORCeUl e compast oy 67 T pEsy iR
nﬁur OPat trb‘étrﬁéhtfbfaétﬂldpﬁ?,ahymgl@ﬁdmiai Rypdiat droxiasyrant tra@mahbrainederen
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binding to the sodium channel [S.W. Postma & W.A. Catterall, Mol. Pharmacol 25,
219-227 (1984)] and patch-clamp experiments which can be used to show that the

20 compounds according to the invention block the electrically stimulated sodium
channel in a "use-dependent” manner [W.A. Catterall, Trends Pharmacol. Sci., 8, 57-
65 (1987)]. The effect of the substances on various subtypes of sodium channel can
be investigated by suitable selection of the cell system (e.g. neuronal, cardiac, DRG
cells).

25
The sodium channel blocking property of the compounds according to the invention
can be demonstrated by the blockade of the veratridine-induced glutamate release
[S. Villanueva, P. Frenz, Y. Dragnic, F. Orrego, Brain Res. 461, 377-380 (1988)].
Veratridine is a toxin which permanently opens the sodium channel. As a result,

30 there is an increased influx of sodium ions into the cell. By means of the cascade
described above, this sodium influx in the neuronal tissue leads to an increased
glutamate release. The compounds according to the invention will antagonise this
glutamate release.

35 The anticonvulsant properties of the substances according to the invention have
been demonstrated by their protective effect against convulsions induced by a
maximum electric shock in mice [M. A. Rogawski & R.J. Porter, Pharmacol. Rev. 42,
223-286 (1990))].



1o used as hereinbefore to prepare pharmaceutical conpositions for the

prevention or treatnent of epilepsy, hypoglycaem a, hypoxia, anoxia, brain

trauma, brain oedema, cerebral stroke, perinatal asphyxia, degeneration of

the cerebellum anyotropic |ateral sclerosis, Huntington' s disease,

Al zhei ner' s di sease, Parkinson's di seasg cycl ophreni a, hypotonia, cardiac

infarct, heart rhythm di sorders, angina pectoris, 15 chronic pain,

neur opat Neurqpiptechine propaitiesrheyetbren dempnstratestbysihe protectve effeciin adet-t he

bl ockin h ogi
ggAﬁqﬁoé’élH?’saﬁQW%‘a&‘gWeﬁ 9. ?ﬂ@k@tére@:‘d@%ﬂ@la? Qléélfse§ di g0

channel 84) ]

9
and patc 1%@@]@(5@4?%&'@%%}?%”@%&@5 ’?'éga] &N”@%‘c’ ﬁ'ér éﬁpounds
accor di ngsmaekmeaygnalm Stogk, RITE Mhgiedws daIR HeisHaw ahe .50 @eam

oo, NGy fbssibiength 10T o BRI o WLl i BEBGT IR PR, e

of sodi u[mllféhﬁtem&r ehal. Rreci NattsAcacht®ad. 84, 2043-2024 ($298¢t i on of the cell
system (e.g. neuronal, cardiac, DRG cells). 25 The sodi um channel bl ocki ng
property of the corrpounds according to the invention can be _denonstrated
by the blbelkaatgasic effectwaashownriea feoomebaringusesreaia medeldBe Dupgisson and

Villanuey f%%/ [Benh:%epéln ﬁ 1'8&@9714 ﬁteﬁ)&ha #981ig 5&:? 3n6%?§ [@Qlaeﬁﬁén%ﬁv K.

(1988)]. atridi perrranent opens the sodi um
chann®l . Xigs @”ﬂ §§uf37 Q?O( t9|$§r)]e is an increased influx of sodiumions into
the cell. By neans of the cascade described above, this sodiuminflux in

2coor di i 85 s PR SHENEH A FPalfy GEaRTa 1S B e e Eudlc. T35 The

gnti cggvcy@mhrepra)(mamlceqepméssnmdsadase)i[abﬁ Galabresien§ . Bowden, iMuent hogega\ée
een :

o e DB ZHER cbskgﬁéﬁ?%%@iéiﬁ”%’ RS T ST e
Rev. #2,E. BeemaedRodbdupfed 10011 ﬁ)idﬂ@WtYQf& PagpeRress Lithlie been

dem)nstrated by the protective effect in a rat- I\/CAO nodel [U. Pschorn & A

J. Carter, J. Stroke Cerebrovascul ar D seases, 6,
The compounds according to the invention 1 may be prepared analogously to

methods of synthesis known perse. One possible method of synthesis is shown in
diagram 1.

20 Diagram 1:

1 (where X = amino)



99 (1996)], a nmalonate-induced |esion nodel [ MF. Beal, Annals of

Neur ol ogy, 38, 357-366 (1995) and J.B. Schulz, R T. Matthews, D.R Henshaw
and MF. Beal, 5 Neuroscience, 71, 1043-1048 (1996)] and an MPTP-i nduced
degeneration nodel [J.P. Steiner, et al. Proc. Natl.. Acad. Sci. 94,
2.019-2024 (1997)]. The anal gesic effect9 was shown in a fornmalin-induced
pain nodel [D. Dubuisson and S.G Denni's, Pain, 4, 161-174 (1977)] and in
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R2- O 1 i3 xaRipid) FFheRy1nindpy 58 Soyfidind B! 18et. amines such as trimethylamine,
triethylamine, diisopropylethylamine or DBU (diazabicycloundecene). Of the
abovementioned amines, the tert. amines are preferably used, and triethylamine is

10 most preferably used as the auxiliary base. The reaction is carried out in aprotic,
organic solvents, preferably in solvents selected from among dimethylformamide,
dimethylacetamide, methylene chloride, toluene or tetrahydrofuran. Methylene
chloride should be mentioned as being particularly preferred. The reactions to form
the triflates 3 are preferably carried out at temperatures below ambient temperature,

15 more preferably at -50°C to 0°C, most preferably at between -30°C and -5°C. After
0.5to 4 h stirring is continued at ambient temperature until the reaction is complete
(about 1-12 h). After working up, the crude products 3 thus obtained are reacted,
without further purification, in an aromatic organic solvent, preferably selected from
among toluene, benzene or xylene, most preferably toluene, with palladium as

20 catalyst, preferably in the presence of a phosphine ligand, with a nitrogen source,
preferably with ketimines, most preferably with benzophenonimine. Suitable
palladium catalysts according to the invention include tris(dibenzylidene-acetone)-
dipalladium, palladium(ll)acetate or tetrakistriphenylphosphine-palladium, for
example. Suitable phosphine ligands which may be used include, for example,

25 ligands selected from among DPPF, BINAP, p-tolBINAP, PPha-CHMe-P(tBu)2,
phosphine-substituted ferrocenes or triphenylphosphine. Tris(dibenzylidene-
acetone)-dipalladium/BINAP is preferably used as the catalyst system. The reaction
is preferably carried out with the exclusion of moisture and oxygen and preferably at
elevated temperature. The solvent used is preferably refluxed during the reaction.

30 The imine adduct obtained as an intermediate can be converted by acid hydrolysis,
preferably with dilute inorganic acids, most preferably with dilute hydrochloric acid,
into the compounds according to the invention 1 (where X=NH2). The products are
purified by chromatography on silica gel or by crystallisation, preferably by
crystallisation of the pharmacologically acceptable acid addition salts, e.g. the

35 hydrochlorides.

As can be seen from the above remarks, the triflates of general formula 3 are of
central importance in the synthesis of the compounds of general formula 1 according
to the invention.



R3 3 A9 The key step is the conversion of the phenol 2 into the conpound
of formula 1 wherein X = NH2, which is done by neans of a Buchwal d
reaction [J. P. WIlfe, J. Ahman, J. P. Sadighi, R A Singer, S L.
Buchwal d, THL 1997, 6367-6370]. The triflates 3 required for this reaction
may be prepared fromthese conpounds 2 f with trifluoromethanesul phonic
acid anhydride in the presence of an aux Qiary base. Suitable auxiliary
bases according to the invention include organic am nes such as, for
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Compounds of formula 1 wherein X = NHC1-Cg-alkyl or N(C1-Cg-alkyl)2 may be
obtained by methods known per se by alkylation of 1 where X=NHp, by reductive
amination or by acylation, optionally in the presence of organic bases, with
subsequent reduction.

15 For alkylation, the following method may be used. A compound of general formula 1
where X=NH> is dissolved in a polar organic solvent such as dimethylformamide,
dimethylacetamide, methylene chloride, tetrahydrofuran, preferably
dimethylformamide or methylene chloride. The resulting solution is mixed with a
base and a corresponding alkylating agent. Suitable bases include alkali- and

20 alkaline earth metal hydrides, preferably sodium hydride. Suitable alkylating agents
include alky! halides, such as alkyl chloride, alkyl bromide, particularly alkyl iodide
and alkyl tosylates, mesylates, triflates, dialkylsulphates. After conventional working
up the alkylated compounds of general formula 1 may be purified by
chromatography on silica gel or by crystallisation, optionally in the form of the

25 pharmacologically acceptable addition salts thereof, preferably as hydrochlorides.

In order to prepare the compounds of general formula 1 by reductive amination the
amines 1 where X=NH» are mixed with aldehydes or ketones in the presence of
acids such as dilute hydrochloric acid, dilute acetic acid or dilute sulphuric acid,
under otherwise conventional reaction conditions, with cooling, preferably at -50°C to

30 ambient temperature, most preferably between -30°C and 0°C, and the Schiff bases
or iminium salts thus formed as intermediates are then reduced. The reduction is
carried out using metal hydrides such as sodium borohydride, LiAlH,, Li-
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reaction 1is preferably carried out with the excl usion of noisture and
oxygen and preferably at elevated tenperature. The solvent used is
preferably refluxed during the reaction. 30 The im ne adduct obtained as an
i nternedi ate can be converted by acid h;iqrol ysis, preferably with dilute

I norgani c acids, nost preferably with dilute hydrochloric acid, into the
conp?yngalmtybydtiidﬂgs,ﬂ\IBBHm NaBdGN;oNaBH(@Re)= sedip)borghydnsteigureterably
purifie C ] kL r | b | I
By cryst ARE oAl O i R e e e e

e.g. the1 3Byhepwileddy ekomatogenhyhen U6 oot ehPY FE/SkRd ‘%PRFRQ?'R‘[ Re

triflatesOforboethalr frairMdcBlchiedl iceptatilé bald AddDoh AR thatebl @refertipsi s
of the conmpounds of deneral fornmulla | according ‘to the invention. 10

Or.
Accordﬁnglsﬁydé%m'&’ fispect of the present invention relates to the
I ntermedi ate conpounds of general formula 3 R 6. . R3 5 wherein the

R, R2 ' 4, R5 ' f
oo er Gameouiuet tunuRit wiikre 5 MECOETIGE M REVbEpare bfl el
]1: g; m : Imethbds _kn&(WN_I-mertljwt_)y atylatingd wheree$sNhay Ft@‘etﬁi}éwwntm@ﬁh@ﬂ_ 88 Obf
et hods RUVETEES FOrTal e s EdmpBlnBidrRoliy A goghere MENIESTs stsbenasd by
ami nat’d oin 8n drgamiesoiEnsncorppinedrsith aniargamis hasesrtihedesiiegAfid chiaside

W th sub ; Q. : : :
used. A ?g%ggg%ﬂ%@ﬁédéﬁl THEmhUréiskhepriat afmbiémetefriddratire om0 twe0 nay be

o7 gani o SUMIEs: PSElErT. o8 AN eHaHPAE PRy L R TR 9Ty Bne.
chl ori de gohveintalddipfathiformaraider, dlhsthylacetamide, methylene chloride, toluene or

tetrahydrofuran, methylene chloride being preferred. Suitable organic bases are

15 dimethylaminopyridine, pyridine, tert. amines, e.g. trimethylamine, triethylamine,
diisopropylethylamine, DBU (diazabicycloundecene). After working up, the products
are purified by chromatography on silica gel or by crystallisation, preferably by
crystallisation of the pharmacologically acceptable acid addition salts, e.g. the
hydrochlorides.

20
Starting from the compounds of formula 1 with X = NHCO(C1-Cg-alkyl) which may
be obtained by the method described above, compounds of formula 1 with X =
NH(C1-Cg-alky!) , for example, may also be obtained by reduction with metal
hydrides such as LiAlH,, Li-alkoxyhydrides, NaBH,, NaBHCN,, NaBH(OAc),,

25 preferably sodium borohydride. These reactions are preferably carried out in
ethereal organic solvents, preferably in tetrahydrofuran or dioxan in the presence of
Lewis acids, preferably boron triflucride etherate, at elevated temperature, preferably
above 50°C, most preferably at the reflux temperature of the solvent used. After
working up, the products are purified by chromatography on silica gel or by

30 crystallisation, preferably by crystallisation of the pharmacologically acceptable acid
addition salts, e.g. the hydrochlorides.

The formylated compounds of formula 1 (X =NHCOH) may be obtained, for example,
by reacting the compounds of formula 1 where X=NH2 with formic acid at elevated

35 temperature, preferably at reflux temperature. After working up, the products are
purified by chromatography on silica gel or by crystallisation, preferably by
crystallisation of the pharmacologically acceptable acid addition salts, e.g. the
hydrochlorides.
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20 known in principle as described in the following reaction plans.

For example, a p-methyl substituent (R3 equals methyl) may be introduced using the
method given in Diagram 2.

25 In order to prepare the brominated compound of formula 5 the compounds of
formula 4 are dissolved in a suitable solvent, preferably in acetic acid or
trifluoroacetic acid, most preferably in a mixture of acetic acid and trifluoroacetic acid
and NBS (N-bromosuccinimide) is added batchwise at 0-23°C, preferably at 10°C.
The reaction is complete after about 1 to 5 hours. The product is worked up in the

30 usual way. The products are purified either by crystallisation or by chromatography
depending on the crystallisation tendencies of the compounds S.



di i sopropyl et hyl am ne, DBU (di azabi cycl oundecene). After working up, the
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Diagram 2:

The benzylation of the compounds 5 to form the compounds 6 is preferably carried
out in an organic solvent, preferably in a solvent selected from among
5 dichloromethane, dimethylformamide and dimethylacetamide, particularly preferably

in dimethylacetamide. For this, the compounds 5 are dissolved in the solvent and
benzyl chloride is added in the presence of a base at a temperature of 0-50°C,
particularly preferably at ambient temperature (about 23°C). Suitable bases are
organic or inorganic bases. Suitable inorganic bases are the alkali metal- or alkaline

10 earth metal carbonates of lithium, sodium, potassium, calcium such as sodium
carbonate, lithium carbonate, potassium carbonate, calcium carbonate and
preferably potassium carbonate. Suitable organic bases are preferably organic
amines, particularly preferably diisopropylethylamine, triethylamine, cyclic amines
such as DBU, or pyridine. After the benzyl chloride has all been added the mixture is

15 stirred for a further 1 to 6, preferably 2 to 4 hours at elevated temperature, preferably
at about 50-120°C, particularly preferably at about 100°C, but at most at the boiling
temperature of the solvent in question. The prbduct is worked up in the usual way.
The products are purified either by crystallisation or by chromatography depending
on the crystallisation tendencies of the compounds 6.

20



phar macol ogi cal |y acceptable acid addition salts, e.g. the hydrochl orides.
lo The 1, 2, 3, 4,5, 6- hexahydr o- 2, 6- net hano- 3- benzazoci n-10-ol s (2J desi gnat ed
as starting conpounds in diagram 1l nay be obtai ned using nethods known
fromthe prior art. In this context, reference is hereby nade to European
Patent Application EP 521422 and the quernational Pat ent Applications WO
97/ 06146 and WO 99/14199. 15 Conpounds 'of general formula 2 wherein R3
denotes hydrogen, are prepared starting fromthe conpounds of general
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carried cqutaliightivh & 9pohoalogriphy gesdratind oy the caystallivation texidenties dfr om

anong the compounds 7.

15
Reduction of the compounds 7 leads to the methyl compounds 8. For this the
compounds 7 are dissolved in a suitable organic solvent, preferably in an anhydrous
organic solvent, preferably in an ethereal solvent selected from among diethylether,
tetrahydrofuran and dioxan, preferably in tetrahydrofuran, and a suitable reducing

20 agent, preferably a metal salt hydride, particularly preferably NaBH, or NaCNBH;,
preferably NaCNBHj, is added. It is also necessary to add boron trifluoride, or BF;-
etherate. After the addition of the reducing agent the mixture is stirred for another 1
to 6 hours, preferably 2 to 4 hours at constant temperature, preferably at ambient
temperature. After the addition of a protic solvent, particularly preferably a lower

25 alcohol selected from among methanol, ethanol or isopropanol, particularly
preferably methanol and hydrolysis with an aqueous acid, preferably with aqueous
hydrochloric acid, the mixture is stirred for a further 0.5 to 4 hours, optionally at
elevated temperature, preferably at a temperature above 50°C, particularly
preferably at the reflux temperature of the solvent. The product is worked up in the

30 usual way. The products are purified either by crystallisation or by chromatography
depending on the crystallisation tendencies of the compounds 8.

The cleaving of the methoxy group in 8 leads to the hydroxy compounds 9 and is
carried out with the use of strong acids, such as Hl and HBr, particularly preferably
35 concentrated HBr at elevated temperature, preferably at more than 50°C, particularly
preferably at reflux temperature. There is no need to use a solvent if HBr is used, for
example. The reaction is complete after about 1 to 6, preferably 2 to 4 hours. The
product is worked up in the usual way. The products are purified either by
crystallisation or by chromatography depending on the crystallisation tendencies of



5 di chl oronet hane, di nmet hyl formam de and di net hyl acet am de, particularly
preferably in dinethylacetam de. For this, the conpounds 5 are dissolved
in the solvent and benzyl chloride is added in the presence of a base at a
tenperature of 0-500C, particularly preferably at anbient tenperature
(about 230C). Suitable bases are or gani13 or inorganic bases. Suitable

i norgani c bases are the alkali netal- or "alkaline io earth netal carbonates
of |ithi timg coogoungs BoThegileaning of hamedhety aroupdailine visld Hogayeroxyi t hi um

car bonat Eomgﬁpf}g%;g‘eﬁ%gy%nt%ﬂﬁa Vly S@'c%irr‘fléﬂr ggf@QH t@@%a@@&ﬁﬁp@@we pot assi um

car bonat e. )f gani ¢ bases are prefera ?y of’/gani.c” anj nes,

parti cul BfQGedgrefepalpsd fﬁ"i@@ﬁﬁ”&ﬂ)%%ﬁwpﬁuﬂﬁj%gltPrqbg@'ﬁ)ﬁhﬁrhyﬁé?X%ycl ic

am nes  gogpoahdSPHY. or pyridine. After the benzyl chloride has all been
added the mxture s 15 stirred for a further 1 to 6, preferably 2 to 4
hours &t el evated tenperature, preferably at about 50-1 200C, particularly
pr ?f er abiTje &ongivurdsl1 Oy bdobtaihedrirom Hie d:d:mpbohdri]s's 8gby thgripegertalytic of t he
sol vent | std.on. ugt . | ; j

or oduct s CpAGen BB aeEf Bt This GoURHP IS PRerefhy BotRirou iy cotehfte
dependi npydrogenhtion  preferiablysan ipaliadioriealsiysts of ob iRanaynpiskeld pagicuaylyl4 The
conmpound i I AL bt abl e
Formul at Preicr o 8N FEASREm EREIYStE 1 ROl St A i ora: S0 Ca e
organi¢ a '%ﬁ@WW@WﬁW@WW%'%WHMHB 'rbﬁ'{fa%‘éa MRY, e Priaducts a8 v i n
an et her gafifis®ENgSt by cBBtARSRbr 6106y afortatdgeiphyl @éperiding enrtakjrdr of uran and
di oxan, re[ ?r,al%{é%] in, diethylether, and butyllithium preferably dissolved
i n n- hex&etalisalion{eAdenCcie§w tenperature, preferably at bel ow - 20C,
particularly preferably at a tenperature between -50C and -78C. After

he- 1 or mnacoRpaiub s BFiorul{ £ s LBR s B AR A5 M ETEAPRKSS
stirredl obgenerat farmuta 3 0tanatogausly fo tha metfzods ofsyrihesgjatdegcebedin ed
t enper at wégg/gréqbg_r ably at -30C to 0C, particularly preferably at about

-10C. The "product is worked up in the usual way. The products are purified
either by crystallisation or by chronmatography dependi ng on the

crystal | Aspiuemd Sessirnentas imtfodudes BPRROmMREsod shown in diagram 3. To do this, a

compound of formula 6 is dissolved in a suitable organic solvent, preferably in an

20 anhydrous organic solvent, preferably in an ethereal solvent selected from among
diethylether, tetrahydrofuran and dioxan, preferably in diethylether, and buthyllithium,
preferably dissolved in n-hexane, is added at low temperature, preferably at below
-20°C, particularly preferably at a temperature between -50°C and -78°C. After
about 0.5 to 2 hours stirring in the temperature range specified above, a suitable

25 fluorinating agent, preferably N-fluorobenzenesulphonimide, dissolved in one of the
solvents mentioned above, is slowly added and stirring is continued for another 0.5
to 2 hours at constant temperature. The product is worked up in the usual way. The
products are purified either by crystallisation or by chromatography depending on
their crystallisation tendencies.

30



15 Reduction of the conpounds 7 |leads to the nmethyl conmpounds 8. For this
the conpounds 7 are dissolved in a suitable organic solvent, preferably in
an anhydrous organic solvent, preferably in an ethereal solvent sel ected
from anong di et hyl ether, tetrahydrofuran and di oxan, preferably in
tetrahydrofuran, and a suitable redu0|nq 20 agent, preferably a netal salt

hydri de, particul arI pr ef er abl y NaBH4 or Na BH3, preferably NaCNBH3. is
added. |tMeig al sg ‘ Ssary to adé~goron r|de, or BR3- e ‘@
After the agditiNon e reducing .:--- ture is st]rrely foh_asot her

1 to 6 nh referably 2 to 4 hg at _const ant tegper -‘ preferably
at anbi ent ‘ature. After thelg n of a protic , R

particul arly pleRerably a |ower 25 3l cghBl sel ected from DNY FF'ret;l nol ,
et hanol or ¥sopropanol, particularly preferably nethanol ‘and hydrotfysis
with an aquegus acid, preferably w thi@aqueous hydrochloric acid, the

m xture is stirred for a further 0.5 to 4 hours, optional ¥y at elevated
tenperature, preferably at a tenp ture above 50C, particularly

preferably at the reflux tenperggizgfﬁf t he sol vent. e product is worked
up in the 30 usual may(}Ihe PO are purifige either by crystallisation
or by chromatography depeating on the crystal |l sagtNdn tendenci es of the
conpounds 8. The cl eayj ’ Ieads to the hydroxy
conpounds 9 and is ca R uAt with the use ¢ 3

and HBr, particularly pref ﬂﬁbly 35 concentrated HBrRat el evated
tenperature, preferably at nDre than 50C, particularly preferably at
reflux tenperature. Ther% | -ﬂﬁor of O USE a sohyent if HBr is used, for
exanpl e. The reaction is Qgpz gﬁ about 1 to 6, preferably 2 to 4
hours. The product is morked up |n he usual way. The products are

purified by crystallisation or by chromatography dependi ng on the
crystall |I'-ﬂé Jé‘?ﬁs endencies of 15 the conpounds 9. The cleaving of the

et hoxy u FEB(S/ I 8liyr be
carried gh% ﬁ%’bﬁ%@%ﬂgﬁé&ﬁghgﬁ%&ﬁ{t %{%298 cedup&"g}y‘ma% déé%hbér earctl ng
t he conpémmnsaclmmqftbgmmpquﬁ@srﬁ/ (ﬁ%@mﬁﬁd me conversion of the

5 compounds 12 into the debenzylated compounds 13is carned out as described for

the reaction of the compounds 9 to form the compounds 10.

The compounds of general formula 2 may be prepared starting from the compounds
of general formula 13 analogously to the methods of synthesis described in
10 WO099/14199.

A p-CF, substituent is introduced according to the method of synthesis shown in

diagram 4.

In a first step, a compound of formula 4 is converted into an iodide of formula 14.
15 This reaction is carried out analogously to the procedure described for reacting 4 to

5 using NIS (N-iodosuccinimide).

From the compounds 14 it is possible to obtain the N-protected compounds 15
wherein PG denotes an amino protecting group. The protecting group used may be

20 any of the groups commonly used to protect the amino function. Examples include
the benzyl group, the benzyloxycarbonyl and tert.-butyloxycarbonyl group, the latter
being preferred. The following method is used to introduce the tert.-butyloxycarbonyl
group. The reaction is preferably carried out in an organic solvent, preferably in a
solvent selected from among dichloromethane, dimethylformamide and

25 dimethylacetamide, particularly preferably in dichloromethane. For this, the
compounds 14 are dissolved in the solvent and in the presence of a base at a



The conpounds 10 nay be obtained fromthe conpounds 9 by hydrogenol ytic

cl eaving of the benzyl group. This reduction is preferably carried out by
catal ytic hydrogenation, preferably on pall adium catal ysts or on Raney

ni ckel, particularly preferably on palladiumcatalysts in alcoholic

sol vents, preferably in methanol, at lo4anbient tenperature. The product is
worked up in the usual way. The products are purified either by

cryst al | itempiestucs Obﬁocﬁrt@rfdl @P&@‘ﬁ@%ﬁér&ﬂ *fgtodd G.rand an mrg{aam basg ison
d h
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i ssol ve
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di et hy| etdiesolvedeinrariey of bfaabovemmtuhmﬂamgapmeﬁmveamwlmad@deﬂﬁ%ﬁretth@al?and
but hyll i tbré'eWdee?J;}r a%frﬂ}?t'ufe gs' ﬁﬁpéd’f%g 8EBtHbr'l?5ft‘6'i%aPréfe?éH§q t%tSr h@

t enperat ure art erab
t enper at mp@onaﬂmbfﬂlrlsael@vataﬂ tevrmerataxnr@,emref%rabmat@rs tas\t terﬁgafaéugq . rhﬁ ng in

the t emf’fbf Sﬂn’%‘t‘?s Wﬂ@d agﬁgﬁﬁ aﬁuﬁw THe d:%'dhé@ é’reZ&JﬁflédOéitH@tbwg agent,

preferab l-uor obenz onlmdél sol v d i n one of sol vents

Pent | he@ EBUEBGTOE P AP BB SReTd e i Be ChYRIENSaEoR IeMdembtanes! 0. 5
to 2 houtise gbnfpouptants.t enperature. The product is worked up in the usual

way. The products are purified either by crystallisation or by

chr omat ogr aphy dependi ng on tpel r crystallisation tendencies. 30 16 Mew O
R4 6 2 (where™rR3 = fI uor| ne) Were R3'= hydrogeie., PG

N
4 b ——
’3 —— Rfs? R
R® R R° ] R®
R
4 14 18
R1
/Q OR' Me. PG
OH N /A R NH e} N
. -~ ? R —
f;@g o (;@g‘
5}
F, R® CF; R F, R®
2 (where R* = CF, 17 (R'=Me) 16
(where R3 = hydrogen) 18 (R' =H)

Diagram 4.
15 The trifluoromethyl compounds 16 may be prepared from the compounds 13. For

this, a compound 15 is dissolved in a suitable organic solvent, preferably in a polar
organic solvent selected from among dimethylacetamide, dimethylsulphoxide or
dimethylformamide, particularly preferably dimethylformamide, and methyl
fluorosulphonyl-difluoroacetate and Cul, preferably anhydrous Cul, are added. Then

20 the reaction mixture is heated to a temperature in the range from 50-80°C,
particularly preferably to 70°C. It is stirred at constant temperature for between 1 day
and 4 days, preferably about 2 days. Depending on the progress of the reaction it
may be necessary to add more methyl fluorosulphonyl-difluoroacetate and Cul. The
product is worked up in the usual way. The products are purified either by

25 crystallisation or by chromatography depending on the crystallisation tendencies of
the compounds 16.



13 Di agram 3: The conpounds 11 are converted into the hydroxy conpounds 12
as described for the reaction of the conpounds 8 to formthe conpounds 9.
The conversion of the 5 conpounds 12 into the debenzyl ated conpounds 13 is
carried out as described for the reaction of the conpounds 9 to formthe
conpounds 10. The conpounds of general foggmula 2 nmay be prepared starting
fromthe conpounds of general fornmula 13 anal ogously to the nethods of

synt hesis described in 1o W99/ 14199. A p-CF3 substituent is introduced

accor di ngTh cldiRinEEbhetk AhirdyHokeding GeapRtamingdiotatREcémpoundsiie yibigst ep,
a conmpound of fornul a | s converted into an,  odi ormula I4." 15 This

4 d()‘%e Pf f ]

reaction h§ GAUPPPWdSHLT. Tha Pserasses forCleRUNg the PARIEE!IRR SEPY RS DR S eact i ng
ito b? _USliuititherfr%nﬁ N;é p?@:salﬂ.cAntihré gah& S\Fé algcmlhqnemrmﬂp Emt?sitﬁe altefrmtivessi bl e

o obtain_the rot ecs onpounds rein en an no
prot ectd n@eg?%%&'?ﬁ&“&ﬁg?g‘éﬁp ﬁﬁtygygﬁﬁrbgggﬁprrgé@ctgg g’(?” nga'ﬁy Pﬁg}a Yups
commonl y esmdpleo Thisisedding by readting Taiwithitdiiuoresceljd asidiina swi@ble hegarégizy |
group, th 5 lattigr
bei ng’ pr ofree RIS RP Qi ABi el LUnBIGIERDRRINLe A1 pERBa of1'(6
tert. - but §hexys ditsopsaductisouprketineg indthetussial waypil Be dradysts ase pudfied @ithen an
organi c sg| i | i i
i ol or ony B g oo endereiee y
pr ef er 4bl §f thE COeRPY} hane. For this, the conpounds 14 are dissolved in
the solvent and in the presence of a base at a 17 tenperature of -50C to

10C, gon et FhaBlon o of e el P WarhAGEPE e PaBolyfos A ARG TS, .,
met al hydecampdends 1Biard isroarsedioutby peadingiwith B&&j solutiosiis thepresaticeraf
oy ef or abi 1o{date AR % s/ raaTc SENEHE! HevetBb R GBI Btz & 160
di - t - bi& yiempemeisaapefemply shbelpw -58 Sspartictlarly rsaterablythaiweesvérep@ngned
organi ¢ s@oveNhdter tife AsktesntsHahverall bedtfgddéd at the temperature specified above
the reaction is completed by stirring at a temperature in the range from -20°C to
20°C, preferably at about 0°C, over a period of 4 to 12 hours. The product is worked
up in the usual way. The products are purified either by crystallisation or by
20 chromatography depending on the crystallisation tendencies of the compounds 18.
Alternatively to the method described above, the cleaving of the methoxy group in 17
to form the hydroxy compounds 18 may also be carried out using strong acids. On
this subject we refer the reader to the corresponding remarks regarding the reaction
of the compounds 8 to form the hydroxy compounds 9.
25
The compounds of general formula 2 may be prepared starting from the compounds
of general formula 18 analogously to the methods of synthesis described in
W099/14199.

30 A p-phenyl substituent may also be introduced as illustrated in diagram 5.



been added, the m xture is stirred for another 0.5 to 6, preferably 1 to 3
hours, optionally at fairly elevated tenperature, preferably at anbient
tenperature. The product is worked up in the usual way. The products are
purified either by 1o crystallisation or by chromat ography dependi ng on the
crystalli sation tendenci es of the conpojpds 15. 14 (V\/nere R3 = CF3

(where R3'= hydrogen) 17 (R =Me) 18 (R =H) ti M, O D agram 4: 15
The trifl uoronet hyl corrpounds py be prepdffed fronpounds 15. For
this, a conpound 15 Méo di sse u@ Bg-&Hi tabl e Qrgami c \ 7/ent, preferably
in a polar organic sg| ve ect ed—+om-anong Ul ngt hyl acetam de,

di net hyl sul phoxi de o bt t;yl f or mama Hpart ,J\, R preferably

di met hyl f or mam de, and fluo monyl - di f Leudr oacet ate and cul,

. readtion mixture i s heated
to a tenperature in the range from50-90C, parirculanly preferably to 70C
It is stirred at constant tenperature for between 1 da and 4 days,
preferably about 2 days. Bepending on the progres® of #he reaction it nmay

be necessary to add nore nethyl rosul phonyl - di fl uoroacet ate and Cul .
The product is worked up in the way. The product ; evHpuri fied
ei ther by 25 crystall |(§,qtt|ory~e,x hromat ogr aphy depeptiwg~on t he

crystallisation tendentieg

Nof the €onpounds 16. 18 Thg k rRNng of the

ting from the<eonpounds 16 ylrel s °*the conpounds
gﬁg t he protecting groups uges
the prior art. At this|pola®, we should nention a poss

2 (where R3 = substituted phenyl) 20
R (where R® = hydrogen)

Diagram 5:
. Starting from the compounds 6, the compounds 19 are obtained by reactmg with
suitably substituted borates and subsequent transmetallisation with palladium(Q)

5 compounds. Phenylboric acids substituted with the group R are used as the borates.
For the reaction, 6 is dissolved in a suitable organic solvent, preferably in an
anhydrous, oxygen-free organic solvent, preferably in an ethereal solvent selected
from among diethylether, tetrahydrofuran and dioxan, preferably in dioxan, and the
abovementioned boric acid derivative, potassium phosphate and a suitable

10 palladium(0) catalyst are added successively. The Pd(0) catalyst according to the
invention may be tris(dibenzylidene-acetone)-dipalladium, palladium(ll)acetate or
tetrakistriphenylphosphine palladium, for example, preferably tris(dibenzylidene-
acetone)-palladium(0). Phosphines or phosphites also have to be added. The
phosphine ligands may be, for example, ligands selected from among DPPF, BINAP,

15 p-tolBINAP, PPho-CHMe-P(tBu)p, phosphine-substituted ferrocenes,
triphenylphosphine or trimethylphosphite, preferably trimethylphosphite. After all the
reaction components have been added, the mixture is stirred at elevated
temperature, preferably at a temperature above 50°C, particularly preferably at the
reflux temperature of the solvent, for 0.5 to 2 hours. The product is worked up in the

20 usual way. The products are purified either by crystallisation or by chromatography
depending on the crystallisation tendencies of the compounds 19. |

The compounds 19 are converted into the hydroxy compounds 20 as described for
the reaction of the compounds 8 into the compounds 10 (via 9).
25



5 nmethod of cleaving the tert.-butyl oxycarbonyl protecting group, solely by
way of exanple. This is done by reacting 16 with trifluoroacetic acid in a
suitabl e organic solvent, preferably in dichloronethane at anbi ent
tenmperature within a period of 1 to 3 hours. The product is worked up in
the usual way. The products are purifieggeither by crystallisation or by
chronatqgraphy depending on the crystallisation tendencies 10 of the

conpound Q¢0mﬂﬁ’é'néﬁ@£@ieﬁgr&iff0ﬁfﬂ@|ar%mﬁ$’x§ﬁ grerasedisiartingdrarndhe crRERINESUNds
17 yi el déféé“r%raﬂ@?fﬁgld‘ﬂ@ ér8a|agéus|? t6 e nRAAheds ob¥yritpeeld descnibel iBBr 3
solutio %(# ? %Eesence of rifluoroacetic aci d in a suitable organic

sol vent /g1 y in dichloronmethane at | ow 15 tenperature, preferably at
bel ow -50C, particularly preferabl y bet ween -75C and -60C. After the

eact 2 plREE Bl @Egﬁcg B9ERv b SPRIIA bF eRBRR, b?e%gff“&m%&e 200
to 20C cqnedendshi pcaordingte tmnveméanavlmeir‘o& d@fNOJIEE’e szZalhd) dermtes
product gy ér'f%thglﬁs' Netshsr NE&R Dgg B)eApr, fﬂl‘@trﬁﬂﬁn%s%frthé'p%‘?‘a-e'ohhéf by

crystallisatfon or romat ogr depen the crystallisation

t endenci ¥y grara+ @m&%ﬁtﬁ&&é@ teg compq rie\R? ?“"l“:‘g’ WI}B ChEeRde %?é%?éﬂe%ew
above, tdgoflateyapayof the nethoxy group in 17 to formthe hydroxy
conpounds 18 may al So be carried out using sirongracids. On this subject
we refer the reader to the correspondi ng r@ regardi ng the reaction of
t he conpounds 8 to formthe hydroxy conpoun 25 The conpounds of
general fornula 2 may be preparéﬂ”‘zstar,\;ﬁg f romm’he conpounds of general
formula 18 anal ogously to the nethods /of synthesis d8g8ribed in

W09/ 14199. 30 A p-phenyl subs may al so beTntrToduced as illustrated
in diagram5. 19 Pd-cat. OH R B 2 (wher e"ie® Bt tuted phenyl)

1 (where X = NH,,
(R3and R¥ = hydrogen)

Hal Hal
R + R? + R4
5
by e X 5 1 (wh BX 5NH
tepeXont o TEENENE, T
10 R3¥ = hydrogen); ydrogen),
Diagram 6:

The compounds of general formula 2 wherein R3 denotes hydrogen may be
prepared starting from the compounds of general formula 4 analogously to the
methods of synthesis described in WO99/14199. In order to prepare the compounds

15 2 wherein R3 denotes hydrogen, the compounds of formula 21 are used as starting
material (diagram 7). These may be obtained from the compounds 4. The
compounds 21 are disclosed in WO998/14199.

&y
Me. OH /A 2

0O OH R
N
NH gy NH
R4—-—-——> R“ ; R4
5 5 R
RG R RB R RS
4 21 2 (where R3 and R¥

Diagram 7: - - = hydrogen)



(where R3'= hydrogen) 20 Diagram 5: Starting fromthe conpounds 6 the
conpounds 19 are obtained by reacting with suitably substituted borates
and subsequent transnetallisation w th palladiun(0) 5 conpounds.

Phenyl boric acids substituted with the group R are used as the borates.
For the reaction, 6 is dissolved in a syiitable organic solvent, preferably
I n an anhydrous, oxygen-free organic solvent, preferably in an ethereal

sol vent Jéedotasaplest itewpaveiniiustrata the By ?%V%r‘%’l“ﬂﬂlérf eghigting digrthe

pr ef er ablymipdudtd9amd prabdsséedisaloaraiyniv e éxaer] gl@ aci d derivative,
pot assi um phosphate and a suitable 1o palladium O catalyst are added
successively. The Pd(0) catalyst according to the invention nay be

tris(di b&rgynthdsisofitied preguiiara!4 tl2om pal | adi un(11)acetate or
tetrakLsttiphen sphd al | adium for exanple, preferably
tri s(d% biﬁ?ﬁO%&i%%%a@WPﬂﬁB - pal I adi um( O . Phosphi nes or phosphites al so

have to be added. The phosphlne | i gands nay be, for exanple, |igands
sel ect ed f Qe g DPPF, OBIeNAP,H 15 p-t ol BUBIAP, HPPh2- CHMVe- R
phosphi ne- subsj ted fer triphe pROFphi ne or

“fidacti on

trimethylp ﬁ (eH prefleral t"Hiret hy
conponent 2 _Rera adde e Xt ure 8
tenmperature, prtefgeably at a tenp'@?ature above 50 partlcu arly pref erably
at the refluxMeenpeygture ofMehe sghvent, f dde 0.5 4@aRghours. Mthe pggduct

Is worked up int oducts are purified either by
crystal | PE& ”@ﬁ”d%rQﬁaﬁﬁﬁ%ﬁhygg&gﬁﬁg_‘ﬁé%ending on the crystallisation

t endenci es of the conpounds 19. The conpounds 19 are converted into the
hydrox%p ounda 29 S d?s ribed for the reaction of the conmpounds 8 into

the c +20 The conpounds of general fornula 2 may be
prepar ed(Eﬁ@&)ﬂmhrdrmMﬂt-ﬂmetl’tﬂxmhﬁrﬂjé 5,6dheyehvdra-6 fidr, tidtrimahvédni2a-otgibang- t o

the net hggosed%fazé%iﬂé—gﬁﬁrécmgﬁﬁé |59ed | n V\l)99/ 14199. 5 Hal ogen-substituted
derivati ves 1 mpl e, reactin
24.7 g (0.1 mol) ) (2R, GS) 10- methoxy-1 2,3, 4 ,6- hexahyd?o-G 11,11-trimethyl-2,6-
methano-3-benzazocine (4a) are dissolved in 220 mL of acetic acid and 22 mL of
15 trifluoroacetic acid, cooled to 10 °C, and 19.6 g of NBS (N-bromosuccinimide) is
added batchwise. The mixture is stirred for 3 h at 10 °C, the solvent is eliminated in
vacuo and the residue is combined with ice-cooled ammonia solution. Then it is
extracted twice with 200 mL of ethyl acetate, the combined organic phase is dried
and the solvent is eliminated in vacuo. The residue is dissolved in acetone and the

20 hydrochloride is precipitated with ethereal HCI.
Yield: 32,6 g (91%), melting point: 203 °C.

Compounds of formula 6:
(2R,6S)-3-Benzyl-7-bromo-10-methoxy-1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-
25 methano-3-benzazocine 6a:
32.6 g (91 mmol) of (2R,68)-7-bromo-10-methoxy-1,2,3,4,5,6-hexahydro-6,11,11-
trimethyl-2,6-methano-3-benzazocine-hydrochloride 5a are dissolved in 160 mL of
dimethylacetamide, combined with 28 g of K,CO, and 18.9 g of benzyl chloride and
stirred for 3h at 100 °C. Then the solvent is eliminated in vacuo, the residue is
30 combined with water and twice with 200 mL aliquots of ethyl acetate. The combined
organic phase is dried, the solvent is eliminated in vacuo and the residue
chromatographed on silica gel. The appropriate fractions are evaporated down in
vacuo. Yield: 24.5 g (73%); oil.




conpounds 1 according to the invention wherein X denotes NH2 and R3 denotes
hydrogen, with NI'S, NBS or NCS (Diagram6). As a rule, m xtures of the
para-, ortho- and para-/ortho-disubstituted conpounds are obtained, which
can be separated by chronmatography. NHalS RB 1 (where X = NH2; (R3 and
R3' = hydrogen); R R5 Hal 16 Hal R6 (V\/? re X = NH2; 1 (where X = NH2; R3
= Hal and R3 and R3= Hal); 10 R3'= hyd ggen); Diagram 6: where Hal: |, d,
Br 1 (wh&ampoulds;of fadmutatial and R3 = hydrogen); The conpounds of
general {opit)a BHOOLPISnIE RSy 9l LIEE YRGB AR RtRbAILDNY

fromthe . 005 ©
synt hesi qetbeneihbanzazopEn/a4199. In order to prepare the conpounds 15 2
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ether, cooled to — 70 °C and 40.7 mL of BuLi (1.6 M in hexane) are added dropwise.
Then the mixture is stirred for 1 h at =60 °C, 10 mL of DMF are added dropwise
thereto and after another hour the resulting mixture is allowed to come up slowly to
-10 °C. It is then added to 500 mL of water and extracted twice with 300 mL aliquots
10 of ether. The combined organic phase is dried, the solvent is eliminated in vacuo and
the residue chromatographed on silica gel. The appropriate fractions are evaporated

down in vacuo. Yield: 18.3 g (85%); oil.

Compounds of formula 8:

15 (2R,68)-3-Benzyl-7-methyl-10-methoxy-1,2,3.4,5,6-hexahydro-6,11,11-trimethyl-2,6-
methano-3-benzazocine 8a:

8 g (22mmol) of (2R,68)-3-benzyl-7-formyl-10-methoxy-1,2,3,4,5,6-hexahydro-
6,11,11-trimethyl-2,6-methano-3-benzazocine 7a are dissolved in 80 mL of THF,
mixed with 4 g of NaCNBH, and 20 mL of BF;-etherate and stirred for 3 h at RT.

20 Then 100 mL of methanol are carefully added dropwise, 100 mL of 2 N HCl are
added and the mixture is refluxed for 1 h. The solvent is eliminated in vacuo,
ammonia is added to the residue and it is then extracted twice with 100 mL aliquots
of ethyl acetate. The combined organic phase is dried, the solvent is eliminated in
vacuo and the residue chromatographed on silica gel. The appropriate fractions are

25 evaporated down in vacuo. Yield: 5.5 g (72%); oil.

Compounds of formula 9:
(2R,68)-3-Benzyl-7-methyl-10-hydroxy-1.2,3.4,5,6-hexahydro-6,11,11-trimethyl-2,6-
methano-3-benzazocine 9a:

30 5.3 g (15 mmol) of (2R,6S)-3-benzyl-7-methyl-10-methoxy-1,2,3,4,5,6-hexahydro-
6,11,11-trimethyl-2,6-methano-3-benzazocine 8a are dissolved in 54 mL of conc.
HBr and refluxed for 2 h. The mixture is evaporated down in vacuo, the residue is
combined with ice and conc. ammonia and extracted twice with 50 mL of ethyl
acetate. The combined organic phase is dried and the solvent is eliminated in vacuo.

35 The residue is dissolved in acetone and the hydrochloride is precipitated with
ethereal HCI. Yield: 3.7 g (66%),




2 (where R3 and R3" = hydrogen) 21 The Exanples that follow serve to
illustrate the invention, wthout restricting it to the conpounds and
processes di sclosed by way of example. 1 Synthesis of the precursors 4 to
20: 5 The compounds of fornula Me Me 4a, Me 4b | Me 4c and Me 4d are
known, for exanple, fromW99/14199. loo&onpounds of fornula 5:

(2R, 6S) - 7- br ono- 10- net hoxy- 1, 2, 3,4, 5, 6- %exahydro 6,11, 11-trinmethyl-2,6-neth
ano- 3- bGlempeunds.of faraeia 40 de 5a: 24.7 g (0.1 nol) )

(2R, 6S) - I9R 5%\ R¥NZyIZ7 -Arethii- fo-Rgdmxydr,2.304 bl6-héxaydretd)y i A2 -Bimethyl-2,6-

net hano- m&&ﬁmm ssolved 1n 220 nL of acetic acid and 22 L

of 15 tmat oled to 10 C, and 19.6 g of NBS

g BP gr ogﬁswg:(momﬂm@» ofszawfta gehzwdcshydﬂjh?-meimma 28,45,6-heraliydros h at
0 e o th

e cobl B aianat iR e TIgRb R en  RoUhe g alq'BydicRleidfed 8 BPHIdTPUGY

ethyl acet 60 enl bhenatoamilrat$ barfan# hopinasthe mixiurets thendiltered §6¢\ﬂéﬁ§0iV§nt

el i m nat | ss@pl ved in acetone and the 20
hydr ochl el e'”?ég&&?’e‘é%&fbt Mahdis g eatestl e " AT 32,6 g (91 9,

mel ting point: 203 C Corrpounds of fornula 6:
(2R, 68) Q;(ﬁﬁﬂgm,dg o forRruld 17et hoxy 1, 2, 3 4,5, 6- hexahydro-6, 11, 11-tri net hyl

2 6 o, 3- b d - O
(SR 68 - PR Bangyf-A g0 G- ho8 4 SR -5,11,11-trimethyl-2,6-
trinmet hyhé&hén@-ﬂ-b@iﬁzbcb@tﬁom ne- hydrochl ori de 5a are dissolved in 160

gik_ll 8];| delaeﬁhwl e tﬁ@%sgﬁ-@gpgi&-&&ﬂ?henﬁ%o&%ﬁrg6]@? I ngq egeinﬁyl
vacuo, tBelt,ésitdmethys-236-methbhoddbenzdzoaineba arridisaobiedint W00 afiethen quot s
of ethyl .aceldhe.s54e apATHdIEF hitrogen 15 mL of BuLi (1.6 M in hexane) are added
15 dropwise. After 1 h, 8 g of N-fluorobenzenesulphonimide in 100 mL of THF are
added dropwise and the mixture is stirred for 1 h at =60 °C. It is then heated to RT,
any insoluble matter is removed by suction filtering and the solvent is eliminated in
vacuo. The residue is taken up in 100 mL of water, combined with 10 mL of conc.
ammonia and extracted twice with 150 mL of ether. The combined organic phase is
20 dried, the solvent is eliminated in vacuo and the residue chromatographed on silica
gel. The appropriate fractions are evaporated down in vacuo. Yield: 3.4 g (48%); oil.

Compounds of formula 12:

(2R,6S)-3-Benzyl-7-fluoro-10-hydroxy-1 .2.3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-
25 methano-3-benzazocine 12a:

Prepared analogously to the preparation of compound 9 starting from 11;oil;

Compounds of formula 13:

(2R.6S)-7-Fluor-10-hydroxy-1,2,3.,4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-
30 benzazocine 13a:

Prepared analogously to the preparation of compound 10 starting from 12;oil;

Compounds of formula 14:

(2R,6S)-7-iodo-10-hydroxy-1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-
35 benzazocine 14a:

32.5 g (0.13 mol) of (2R,6S)-10-methoxy-1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-

2,6-methano-3-benzazocine 4a are dissolved in 330 mL of acetic acid and 110 mL of

trifluoroacetic acid, cooled to 5 °C and 32.9 g of NIS is added batchwise. The

mixture is stirred for 3 h at 10 °C, the solvent is eliminated in vacuo and the residue




organi c phase is dried, the solvent is elimnated in vacuo and the residue
chromat ographed on silica gel. The appropriate fractions are evaporated
down in vacuo. Yield: 24.5 g (73%; oil. 22 Conpounds of formula 7: (2

R, 6S) - 3- Benzyl - 7- f or nyl - 10- net hoxy- 1, 2, 3, 4, 5, 6- hexahydro-6, 11, 11-tri nmet hyl -
2, 6- met hano- 3-benzazocine 7a: 24.5 g (§§ mol ) of

(2R 6S) - 3- benzyl - 7- br ono- 10- et hoxy- 1, 2 4,5, 6- hexahydr o- 6,11, 11

“tri met hjd cambinest widln ice3corlad aamenania salutiea. Hils ran @x rﬁﬁt%@“%“@)th?é}ps

ether, coql %ﬁcé&&s of éﬂwﬁa%@fbtéothé c'Hm%e@lngaﬁué pfﬁaléflenél dh@a@aﬂ)th@w@aﬂ@

dropvmse | rred

added dr @bml%ééedt"h&%% 5 tharesdes 'Sa%%%?d Hb@&‘yf ﬁ%e‘rag% anhd J‘% h%PK&‘iE‘?NFq

al | oned {Ppreimtaidd Witvétietaal HOIOYRI131.7 g (5964), adsltg poirB023 hECof wat er
and extract ed twice with 300 nL aliquots 10 of ether. The conbi ned organic

phase ?s dried, the solvent is elimnated in vacuo and the residue
chr omat ogrombednds of fororulgdl5: The appropriate fractions are evapor ated

O 65 1R Bullioditato Gl S2idko- A InothBRP2S3, 6 Kaifo 811 1.91-

(2R, 6S) - TOXY=
3,4,5, 6 Itrematiwﬂﬂcﬁ me:tllarlq3t-b¢mﬁm£|£@2ﬁ?_ met hano- 3- benzazocine 8a: 8 g

(22mmol ) xqfg '4( o d??ﬁ Yész'ﬂi I b-rAGhBRY N0X 8 4L 6%- ﬁeﬂat@o@o@xahydm-
T B RV S B,
2 6[\1|t Hng d?&narlaﬁietﬁ@@e néod)éd mtaamlcommwaﬁwahwgpfmem dBoplmoéwatéxO@dﬁ_ of
2 N POl 395 g e 5N A ARat Y S, o e a0 arte Bie ARG BLokiflbe Phe

ext ract eghikiure & thienhallotedio mmqmbdmly upf toeRTyils sdicredafioe 2 hl'atarommbl ned
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chromat o ppropriate rract evapor at ed
down 78 daedpandited dolvenbisgelinmipaged igi vacuCoigddindfs 7 @(W/mofawgcm(sz@
6S) - 3- Benzvl - 7- et hyl - 10- hydroxy-1 2 3 4 5 6-hexahydro-6 11

11-trinmethvl -2, 6-
Compounds of formula 16:

(2R,68)-3-t-Butyloxycarbonyl-7-trifluoromethyl-10-methoxy-1,2,3,4,5,6-hexahydro-
6,11,11-trimethyl-2,6-methano-3-benzazocine 16a:

20 15.8 g (34 mmol) of (2R,6S)-3-t-butyloxycarbonyl-7-iodo-10-methoxy-1,2,3,4,5,6-
hexahydro-8,11,11-trimethyl-2,6-methano-3-benzazocine 15a is dissolved in 120 mL
of DMF, 10 g of methyl fluorosulphonyl-diflucroacetate and 2.3 g of Cul are added
and the mixture is heated to 70 °C. After 24 h another 3 g of methyl fluorosulphonyl-
difluoroacetate and 0.7 g of Cul are added and stirring is continued for another 18 h

25 at 70 °C. The mixture is cooled, combined with 500 mL of ether and suction filtered
to remove any insoluble matter. The filtrate was washed twice with dilute ammonia
solution and with water. The organic phase was dried and the solvent eliminated in
vacuo. Yield:13.6 g (98%); orange resin.

30 Compounds of formula 17:
(2R,68)-7-Trifluoromethyl-10-methoxy-1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-
methano-3-benzazocine 17a:

13.6 g (33 mmol) of (2R,6S)-3-t-butyloxycarbonyl-7-trifluoromethy!-10-methoxy-
1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine 16a are

35 dissolved in 250 mL of dichloromethane, 25 mL of trifluoroacetic acid are added
dropwise and the mixture is stirred for 2 h at RT. It is then added to ice water and
ammonia solution, the organic phase is separated off, dried and the solvent is
eliminated in vacuo. Yield: 10.7 g (100%) orange resin.




met hano- 3- benzazocine 9a: 30 5.3 g (15 mmol ) of

(2R, 6S) - 3-benzyl - 7- net hyl -1 0- et hoxy-1, 2, 3, 4, 5, 6- hexahydro- 6,11, 11-trim
et hyl -2, 6-met hano- 3- benzazoci ne 8a are dissolved in 54 nL of conc. HBr
and refluxed for 2 h. The m xture is evaporated down in vacuo, the residue
is conbined with ice and conc. anmoni a gnd extracted twice with 50 nL of
ethyl acetate. The conbined organic phase is dried and the solvent is

el i m nat deompousmescof fermua 1&si due i s dissolved in acetone and the

hydr ochl qbRASS). Bt RFbRICRISD- Hya#bxyet bey g3 6JH6kathreLsi 1134 {LtrBnéthoRp 5- 23
Conpounds—of _Tormul a 10; (2R 6Y5) Benzyl - 7- net nyl -
0- hydroxyliﬁbirﬁﬁrgsﬂmt'é&gl@ioﬁ 1 1,11 -trinethyl - 2 6-
Eﬂzét hgg;) 3-.ben@Baz athol ol (2R,63)& -triflibPomethy)l- 1@k methoxy-1,2,3,4,5,6-hexahydro-

R
611 1L 5P ﬁyme%h@yﬂéﬁﬁéw ks Gorle A2 I RBNES B ok of o 4 o o
PdC in elichibramhethenbacodleditos6HaC drat 7 anlhobiBSr, wgtlﬂmﬂ riB is then

fo'o'négﬂﬁgs ofdifietiah¥fite aide@ b RRECFnbMiXAfEds théPhibwed tdcoMeXp t! | -

(2R 6S)-3° Qeaﬂq/stlrred ferd? b-atdbisdempeyature. B mlsoMedH pyeirddedawhila coplingt hy

|-2,6- meifipne:; ?n@%ﬁ‘ééé%hﬂ% élﬂfﬁmaﬁecﬂlr(?é&"%)'%el@f 1.2 g (100%), brown resin.
(2R, 6S) - 3 benzy br ono- 10- net hoxy- 1, 2, 3, 4, 5, 6- hexahydr o-

6, 11, 8-t ri met hyl - 2, 6- net hano- 3- benzazoci ne 6a are dissolved in 100 nL of

et her qp@lng@mmséﬁf&mwd 1gyder nitrogen 15 nL of BuLi (1.6 M [ n hexane)
are addec 8

mL of THE Rl y ! e “ =60 C,
It is thennieﬁan%mtﬁﬁno-:hbenzamﬁlmmﬂeanatter i's rem)ved by suctlon

in 100 ni 5P URIAMEHAIRR 69 peh R JuaRkho ez R e e dEg 1P
twi ce i Bl 1L90- -trimedihyled, Bemethane-2bepraseciae Sarre ¢isseiued in 260 Mk 8fi, t he
Sg: Vegth ﬁelss@ag Gﬁ{@#\#rﬁu&a@g@oﬁ{mné@wvhesz d ofslhgpmt 021'96@)8?% on sili Za
?48% ; g,m o b@}qﬁglc(ﬁ% .§r§|gaofe tglecfl Bgngyh%eneacetolne) paﬁaglum(bfand 0325 gg
of trimethylphosphite and refluxed for 1 h. Then the mixture is cooled, the salts are
removed by suction filtering and the solvent is eliminated in vacuo. The residue is
20 chromatographed on silica gel. The appropriate fractions are evaporated down in

vacuo.
Yield: 3.8 g (89%); oil.

Compounds of formula 20:
25 (2R,6S)- 10-Hydroxy-7-(4-methyl)phenyl-1,2,3,4,5,6- hexahydro-G 11,11-trimethyl-
2,6-methano-3-benzazocine-hydrobromide 20a;
Prepared from 19a analogously to the preparation of 10a;
melting point: >250 °C.

30 Compounds of formula 21:
(2R,6S)-10-Hydroxy-1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-
benzazocine-hydrobromide 21a:

Prepared from 4a analogously to the preparation of 9a;

35 (2R,6S, 11R)-10-Hydroxy-1,2,3,4,5,6-hexahydro-6,11 dlmethyl 2,6-methano-3-
benzazocine-hydrobromide 21b:
Prepared from 4b analogously to the preparation of 9a;




(2R, 6S) - 3- Benzyl - 7-f | uor o- 10- hydroxy-1, 2, 3, 4, 5, 6- hexahydro-6, 11, 11-tri nmet hy
| -2, 6- 25 net hano- 3-benzazoci ne 12a: Prepared anal ogously to the
preparation of conmpound 9 starting from 11;0il; Conpounds of fornula 13:
(2R 6S)-7-Fl uor-10-hvdroxv-1,2 3 4,5 6-hexahydro-6, 11

11-trimet hyl - 2, 6- met hano- 3- 30 benzazomz@e 13a: Prepared anal ogously to the

preparation of corrpound 10 startl ng from12; Ila 14:
(2R, 6S) - 12 18N QrHYE0XY- 1,233 4, S 6ExaBYILO

-trimet h)beh@@i@éiwwwrdtﬂr@mﬁézﬁcg (0.13 mol) of (2R 6S) 1
0- et hox exa

2, 6- et hijﬁsp%regefﬁ%zﬁe?ﬂ%loﬂ a'lyéodﬁé%?%&hf’ﬂﬁtﬁm of acetic acid and 110
mL of trifluoroacetic acid, cooI ed to 5 Cand 32.9 g of NISis edded

bat chu g, B -kt 2% ndlian8la68h,

elimn
sol uti on hvtitoohsbortdﬁaMéxt ract ed twice with 200 niL aliquots of ethyl

acet at e, ﬁr?ﬁar‘é‘ﬂ%rﬁ% Qﬁglgﬁbﬁsl@h@aﬁe #?e%ﬂa%@n%?‘bé he solvent is elimnated

i n vacuo e residue I's dissol acetate and the hydrochl ori de
Is precipitated with ethereal HCl. Yield: 31.7 g (59%, nelting point: 231

C. 5 Commogythedisi i the dorhpounds of formula 2:

(2R, 69) - -_E‘YO ar bonyl-.Z- odo 10 met hoxy--1, 2, 3.4. 5, 6- h1y1d1i;|)-6,11,1
1- tr|1 L ELBIAS ..- .‘--- Ag-. I ’J\. 5 B .‘ ’o -'..'... e .' -

(2R, 69S)- Ynmetlnﬁ J?CB-ntethalxcy—SJb@n?hz@,cmeGd|Ifnaziecbwdknmﬂ@23:L 11 1o

t t hyl '

i of S EdP R e IS BRI RN 23 Sie e a1 T PRERAARV B 60
of wat er nwﬂjanaﬂ Ue@zaﬁocme-hymemmide@ﬁae suspendedrin 3@ nal- ©hl or onret hane
are_addedy i GBfcifiand B €Tt of R-rh8thRRBrotdARAE atiBeaO RrE} SBlrinthe 0 KT,

Is stirre oom tenperatu

organi’'® phylsiee i%C%@Qﬁr{@r@@ éf‘fj a salgtign |0é8 3 Sr(&“@@"@%'\lsv\%?ﬁr) Sargek@aerr}ﬁY&BWed in
vacuo. Yiedsloni2tacld shiokd@%h 20f myi sfaietofdrhethane is slowly added dropwise
thereto. The mixture is stirred for a further 30 min. at -5 °C, 40 mL of 2 N
hydrochloric acid are added and the organic phase is separated off. The organic
phase is dried over MgSQ,, the solvent is eliminated in vacuo and the residue is
20 taken up in 80 mL of THF. To this solution are added 1.0 g (26 mmol) of LiAlH4
whereupon the temperature rises to 35 °C. The solution is left to react for 30 min, 0.8
mL of water and 0.4 mL of 5 N sodium hydroxide solution are added and the
inorganic precipitate is separated off. The precipitate is washed with 100 mL of THF
and the combined organic phases are evaporated down in vacuo. The residue is
25 taken up in 200 mL of ether, dried over MgSQO4 and the hydrochloride is precipitated
with ethereal hydrochloric acid. The crystals are separated off and washed with
acetone.
Yield: 2.1 g (73%), melting point: 254 °C, [a]p®® = (-) 20.7° (C=1 in methanoal);

30 The following compounds 2 were also obtained using the corresponding carboxylic
acids:

(2R,6S,25')-10-Hydroxy-3-[2(2,6-difluorophenyl-methoxy)-propyl}-1,2,3,4,5,6-
hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-dihydrochloride 2b
35 Prepared from 21a analogously to the preparation of 2a;

(2R,6S,11R,2S")-10-Hydroxy-3-[2(2,6-difluorophenyl-methoxy)-propyl]-1,2,3,4,5,6-
hexahydro-6,11-dimethyl-2,6-methano-3-benzazocine-dihydrochloride 2¢
Prepared from 21b analogously to the preparation of 2a;




Conpounds of fornula 16: (2R, 6S)-3-t-Butyl oxycarbonyl-7-trifluoronethyl-I|
0- net hoxv-1, 2, 3, 4, 5, 6- hexahydr o-

6,11, 11-tri met hyl - 2, 6- met hano- 3- benzazoci ne 16a: 20 15.8 g (34 mmol) of

(2R, 6S) - 3-t - but yl oxycar bonyl - 7-i odo- 10- net hoxy-1, 2, 3, 4, 5, 6-

hexahydro-6, 11, 11-tri met hyl - 2, 6- met hano-3¢ benzazoci ne 15a is dissolved in
120 mL of DWMF, 10 g of nethyl fluorosul phonyl-difluoroacetate and 2.3 g of
Cul are added and the m xture is heated to 70 C. After 24 h another 3 g of
net hyl f1(@&,8Sul1h28)+10-Hyttaxyr{2(beargoayp@pyllel ,2f3, 4F,6-exabgdieds dnd
stirring dlﬁ%@ﬁagg @_ﬁ&h%%_%%hgg#c]ﬁe_@jﬁﬁ @qlélngnghe m xture i s cool ed,
conbi ned to renmove any |nsoluble
matter. THepared frame2he anatogessiy g tbe Rieparadiondfeairmoni a  sol uti on and
with water. The organic phase was dried and the solvent elim nated |n
vacuo. i 3 d. 13. ;
(2R, 6S) -

| -2, 6- mﬁbmhenzamm@ejuﬁymocman@eae( 33 mml ) | of

(122R gszléz%plﬁg h ﬁg_g%%%}/ogfu[sﬁ“ f%‘éﬁﬁrggg%f@%&% rrEg’ahg)(;%-zazoci ne 16a are

35 di ssol ved |n 250 mL of dlchloronethane 25 mL of trlfluoroaceplc aC|d

10.7 g (100°/c)

orange %Bare@frmﬁﬁélogfou%?t@%hé f}gparatlon of 2a;
(2R, 6S)-7-trifluoronethyl -1 roxy-1, 2, 3, 4,5, 6-hexahydro-6, 11, 11-tri net hy

| -2, 6- net hano- 3- benzazoci ne 18a 1.0 g (3.2 nmol) of
g 2?,16?) (2R 63 RGO DpivialydxyL8-[ FZ, e@mu&oahénwﬁemdwmnww 3 2,3,4,5, GFrL f
6 L L L O 30 TR AR S ARA s et e QAP SAL 220 ™ ©

di chl or ormebanmframez‘laaidadlo@mpwtsethe‘ﬁnepanaxlbnrcé Jas then aI | oned to conme up
to OC and stirred for 8 h at this tenperature. 10 nL of MeOH are added,

whil e cooli neg
(2R,6S)-10-Hydroxy-3-[2(benzyloxy)-ethyl]-1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-

2,6-methano-3-benzazocine-dihydrochloride 2h
20 Prepared from 21a analogously to the preparation of 2a;

(2R,6S)-10-Hydroxy-3-[2(2-fluorophenyl-methoxy)-ethyl]-1,2,3,4,5,6-hexahydro-
6,11,11-trimethyl-2,6-methano-3-benzazocine-dihydrochloride 2i
Prepared from 21a analogously to the preparation of 2a;

25
(2R,6S)-10-Hydroxy-3-[2(2,4-difluorophenyl-methoxy)-ethvyl}-1,2,3,4,5,6-hexahydro-
6,11,11-trimethyl-2,6-methano-3-benzazocine-dihydrochloride 2j
Prepared from 21a analogously to the preparation of 2a;

30 (2R,6S5)-10-Hydroxy-3-[2(2,6-dimethyiphenyl-methoxy)-ethyli]-1,2.3,4,5,6-hexahydro-
6,11,11-trimethyl-2,6-methano-3-benzazocine-dihydrochloride 2k
Prepared from 21a analogously to the preparation of 2a;

(2R,6S,2S")-10-Hydroxy-3-[2(benzyloxy)-butyl}-1,2,3,4,5,6-hexahydro-6,11,11-
35 trimethyl-2,6-methano-3-benzazocine-dihydrochloride 21
Prepared from 21a analogously to the preparation of 2a;

(2R,6S,28"-10-Hydroxy-3-[2(2,6-difluorophenyl-methoxy)-butyl]-1,2,3,4,5,6-
hexahvydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-dihydrochloride 2m




with ice, and the solvent is elimnated in vacuo. Yield: 1.2 g (100%,
brown resin. 10 Conpounds of fornula 19:

(2R, 6S) - 3- Benzyl - 7- (4- net hyl ) phenyl - 10- met hoxy- 1, 2, 3, 4, 5, 6- hexahydro-6, 11, 1
1- trimethyl -2, 6-methano-3-benzazocine 19a: 4.1 g (10 mmol) of

(2R, 65) - 3- Benzyl - 7- bronp- 1 0- net hoxy-1, 283, 4, 5, 6- hexahydro- 15

6,11, 11-tri met hyI 2, 6 met hlano 3- henzazoci ne 6a gé_e' di ssolved in 100 nL of
degassed PAeRER fleme1aenalpgrusida (O preparalion ohRakopos, 2.9 g of 4-

megI h)él FZJQWRISSTWtsq mlt-i@dr&(ﬁ?;-[g(m dﬁfrmm}\?wméthdme@mnmez 3|tp4ral,slad| ;m( 0)
220| ed, hgxabmrpié-qmeectm//l ﬁ%ﬂ?ﬂuﬂw g%enEZSzoclajl)ﬁ&dLhyc{mcgj“u e “Cnsm Senmtxl gre 'S
el i m nat @depareddorra.2Tthanalegodsily toﬁhé@re:bmaham ogﬂaphed on silica gel. The
appr ogéi ate fractions are evapor ated down in vacuo. Yield: 3.8 g (89%;
oil. nmpounds of fornula 20:

10- Hy dr o3R8, 2A°Rebi $ily 1 Qrhestioxy-3- lﬁ(@h@nw) tetrabydiofunan-2"-gimethwilr 1. 4et fup.6-

2, 6- met hageaRydiers a1 9q- ﬂﬁnéwmr-%rm@tm@%en&é@@ah@chlwmﬁ@ad@rmi ogousl y
to the pre aratlon of, 10a; yéogbgm nt: >250_C. 30 Conmpounds of fornula

21: (2RP&epared FWHr?&éﬁria'QgQU%' BreRaralion 8742, 11-trim et hyl

- 2, 6- net hano- 3- benzazom ne- hydr obr om de 21la: Prepar ed from 4a anal ogously
to th
R) - 10- Hy éf
benzazoc hagathmdmeﬁqn mmwmnzaﬂml 2,|anme#naartb-3+hﬁmzaboana+d3mrdr9blglondet2m

pr epar at , 2,3,4,5, 6- hexahydro-6, 1
1 -dinet E%‘p%feg%ma @?oérﬁoggﬁsﬁ&%%?%%é L%)d(;r?o 'I%YZ e 21c: Prepared from 4c
anal ogously to the preparation of 9a;

(2R,68)-10-Hydroxy-3-[3(2,6-diflucrophenyloxy)-propyl]-1,2,3,4,5,6-hexahydro-
15 6,11,11-trimethyl-2,6-methano-3-benzazocine-dihydrochloride 2q
Prepared from 21a analogously to the preparation of 2a;

O

(2R,6S)-10-Hydroxy-3-[4(2,6-difluorophenyl)-butyl]-1,2,3,4,5,6-hexahydro-6,11,11-
trimethyl-2,6-methano-3-benzazocine-dihydrochloride 2r
20 Prepared from 21a analogously to the preparation of 2a;

(2R,68S,2S")-10-Hydroxy-7-methyl-3-[2(2,6-difluorophenyl-methoxy)-propyl]-
1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-dihydrochloride
2s

25 Prepared from 10a analogously to the preparation of 2a;

(2R,6S,2S5")-10-Hydroxy-7-methyl-3-[2(benzyloxy)-propyl]-1,2,3,4,5,6-hexahydro-
6,11,11-trimethyl-2,6-methano-3-benzazocine-dihydrochloride 2t
Prepared from 10a analogously to the preparation of 2a;

30
(2R,68,2"S,5"S)-10-Hydroxy-7-methyl-3-[5“-phenyi-tetrahydrofuran-2“-yl)methyl] -
1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2 6-methano-3-benzazocine-dihydrochloride
2u: Prepared from 10a analogously to the preparation of 2a;

35 (2R,6S,2S5")-10-Hydroxy-7-fluoro-3-[2(benzyloxy)-propyl]-1,2,3,4,5,6-hexahydro-
6,11,11-trimethyl-2,6-methano-3-benzazocine-dihydrochloride 2v
Prepared from 13a analogously to the preparation of 2a;




5 :

(2R, 6S) - 10- Hydroxy-1, 2, 3, 4, 5, 6- hexahydr o- 6- net hyl - 2, 6- met hano- 3- benzazoci ne
- hydrochl oride 21d: Prepared from 4d anal ogously to the preparation of 9c;
1. Synthesis of the conmpounds of forrmula 2: 90

(2R, 6S, 2"S) - 10- Hydr oxy- 3-[ 2- (benzyl oxy) ggopyl -1, 2,3, 4,5, 6- hexahydro-6, 11, 1
1- trinmethyl -2 6- nethano 3- benzaZOC|ne I h drochlorlde 2a; 1.6 g (6.9 nnDI)
of (2R 6£8R.68.25Mh1§ : : &3

met hano- ﬁei?@rﬁv&éfatﬂ mem tt)’ﬁféih{?l%dﬂe@%o%-@eﬁﬂéi@&ﬂﬂé-@lhﬂr@@hldﬁd@ﬁw

di chloro tnang and ag %’Igeilg\ hollne# added. After 30 mn. the
95 ni xt uFEeRareddmma naeg @ﬁatlﬂnQ g (11.6 mmol ) of

(-)-S 2- bBenzyI oXy- propionic acid chI or| de in 20 nL of dichloronethane is

phase i spm@L‘aQéﬁMﬁG-heIabvdma@,ﬁnd1-t1shra3ﬂ§yi 2 deedwrmféﬁ%%_ihe sol vent

is elim and the residue is 20 taken up in 80 nL of THF. To
this soIH 8%({”10#@& 9 1.0 g (26 mmol ) of Li AlH4 whereupon the

t enper at Br@aredé@m&a@relowlxm the piepesatist of 28 react for -30 nin, 0.8
nm. of water and 0.4 nL of 5 N sodi um hydroxide solution are added and t he
[ norgam .
m. of 16 : Sy = "REUO.
The resi Héﬁah\ﬁj@% ﬂﬁh&ﬂntrmthyl-zet}nethamfo %bazazﬁma«ﬂlrw&ocmmmnd t he

hyd hI d hl d. Th

ryst al s Parrered b hioa ario i AL PR o ARe ™ Vel o™ 21 g (7am
nmelting point: 254 C, [COD 25 = (-) 20.7 (C=1 in nethanol); 3o The

foll ow ngy, GYTRASASOPHEPE Sl AP bPHSHRRUMST 38cbPRing ¥ BRARVERRBnEar boxy! i ¢

aci ds
(2R, 68‘328) 10- Hydr oxy- 3-[ 2( 2, 6-di f | uor ophenyl - net hoxy) - propyl I -1, 2, 3 4,56

25 opat T e e
R 2S' )p1 §6rhex_ahy ggl 1 meﬂwg&,ﬁp X aﬁo??’beﬁzaaopinerggygrox%r@_

hexahydr o- 6, 11 d| met hyI 2 6- rret hano- 3- benzazﬁ)dl hydr ochl ori de 2c
NH, N/\(

Me
13.5 g (0.03 mol) of (2R,68,2“S)— 3-[2(2,6-difluorophenyl-methoxy)-propyl]-

20 1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-10-ol 2d are
dissolved in 135 mL of dichloromethane, combined with 30 mL of triethylamine and a
spatula tip of 4-dimethylaminopyridine and cooled to—10 °C. Then 6.8 mL of
trifluoromethanesulphonic acid anhydride are added dropwise, the mixture is stirred
for 1h at -10 °C and for a further 2 h at room temperature. The reaction mixture is

25 poured onto ice, combined with 50 mL of ammonia, the organic phase is separated
off and washed once with 50 mL of water. The organic phase is dried, the solvent is
eliminated in vacuo, the residue is taken up in 350 mL of toluene, and 21.6 g of
CsCOg3 and 10.8 g of benzophenone-imine are added. Then nitrogen is bubbled
through the suspension for 30 min., 1.2 g of BINAP and 0.6 g of tris(dibenzylidene-

30 acetone)-dipalladium are added and the mixture is refluxed for 6 h. After cooling, it is
washed with 200 mL of water, the organic phase is dried and the solvent is
eliminated in vacuo. The residue is taken up in ethanol and the hydrochloride is




Prepared from 21b anal ogously to the preparation of 2a; 27 (2R 6S, 11

S, 257)-10- Fwdroxv 3-[2(benzyl oxy) -propyl | -1, 2, 3, 4,5, 6-hexahvdro-6, 11-

di et hyl - _met hano- 3- benzazoci ne- di hvdr ochl ori de 2d Prepared from 21C
analogously to the preparation of 2a; 5
(2R,6S,28‘)-10-%Ndroxv-3-[2(benzy|oxy)-QﬁppylI-1,2,3,4,5,6-hexahydro-6-neth
yl -2, 6- nmet hano- 3-benzazoci ne-di hydrochlori de 2e Prepared from 21d

anal ogougrscipitatedavifiv effweraali G!. ofielzia 131 (88%), melting point: 266 °C, [a],® = (-)

(2R, 6S) - ? (gLQXN“ﬁﬂEﬁ?Q 6- di fl uor ophenyl - met hoxy) -ethyl 1 -1, 2, 3, 4,5, 6- hexa
hydr o- trimet -2,6-nethano-3-benzazocine-dihydrochloride 2f
Prepared fron121a analogously to the preparation of 2a;

(25 6S, 2$h)a-féﬂ)o\A7M@r@fMp§uﬁé‘Zé wefe Bidd eistaiee mter gld:hoxy) -i sopentyl | -1, 2, 3, 4,

hexahv%lro 6, 11, 11-tri net hyl - 2, 6- met hano- 3- benzazoci ne- di hydrochl oride 2g
Pr epar ed Efxamplalm (29@63@(583}“9 Amiridy8-[Br(bpazdokppragyl?h2,3,4,5,6-hexahydro-

Lot Sy SRl ARKhORbeREadc divirentoflag XY or 070, L L

anal ogously to the preparation of 2a;
(2R, 6S) - 10- Hydr oxv- 3- [2( 2-fl uorophenyl - net hoxy) hyl | -1, 2, 3, 4,5, 6-hexahydr

o- 6,11,11-trinethvl- - met hang- 3- benzazogd« ydrochl ori de 2i Prepared
from 21a anal ogously to the pre'éér 1t i@ ' 2a 25

(2R, 6S) - 10- Hydr oxy-3-[ 2( 2, 4-di 0 e, ylMeret hoxy) -ethyl I -1, 2, 3, 4,5, 6- hexa
hydro- 6, 11, 11-tri net hyl - enzazoci ne-di hydrochl ori de 2j
Prepared from 21la anal ogously e TRe pr ?)ar ation of 2a; 30

(2R, 6S) - 10- Hydr oxy-3-[ 2( 2, 6- di et hyiéoh@ﬁyl met hoxy) -ethyl]-1, 2, 3, 4,5, 6-hexa
hydro- 6,11, 11-trinmethvl -2, 6-net han® 3- benzazoci ne- di hydrochl oride 2k

Pr epar edeep:area Imrarwhqmum 2a soatdgoushetmeExarnple tf 2a;

s T el oM A b B A R VWG or e 2a o T

Example 3: (2R,6S,11R,2“S)-10-Amino-3-[2(2,6-difluorophenyl-methoxy)-propyll-
1,2.3,4,5,6-hexahydro-6,11-dimethyl-2,6-methano-3-benzazocine-dihydrochloride:

NH °
2 N F
ullH Me
"""Me
Me

15 Prepared from compound 2¢ analogously to Example 1;
melting point: 232 °C, [a]p® = (-) 4.1° (c=1 in MeOH).

Example 4: (2R,6S, 118, 2“S)-10-Amino-3-[2(2,6-difluorophenyl-methoxy)-propyl}-
1,2.,3,4,5,6-hexahydro-6,11-dimethyl-2,6-methano-3-benzazocine-dihydrochloride:

F
NH °
e ¢ F
IIIIH Me
" Me

Me
20
Prepared from compound 2d analogously to Example 1;
melting point; 267 °C, [0]% = (-) 2.4° (c=1 in MeOH).




Prepared from 21 a anal ogously to the preparation of 2a;

(2R, 6S, 2S' ) - 10- Hydr oxy- 3-[ 2( 2, 6-di fl uor ophenvl - net hoxy) -butyl -1, 2,3, 4,5, 6-

hexahydro-6, 11, 11-tri et hyl - 2, 6- met hano- 3- benzazoci ne-di hydrochl ori de 2m 28

Prepared from 21la anal ogously to the preparation of 2a;

(2R, 6S,2S") - 10- Hydroxy-3-[ 2( 2, 6-di f | uor oppenyl - net hoxy) -propyll-1,2,3,4,5,6

- hexahydr o- 6- pet hyl - 2, 6- net hano- 3- benzazoci ne-di hydrochl| ori de 2n _ Prepared

1 om 210 EXAMBIE b2 2RES, 2h8)-ADHBing: U2 ub-cilkiorapneRylgmethoxy)-propyil-

2" R, 5" S) -19-3-ly dr kex3h{Fro-Bhesti -2 et methuH R B WetizazZochie) diBydmochiotidd: 3. 4, 5, 6-

hexahvdr 0-6, 1T, II-tr1 net hyl - Z, 6- met hano- 3- benzazggi ne- di hydrochl ori de 20:

Prepared from 21a anal ogously to the prepar atfio 2a; 10

(2R, 6S, 2"S, 5"S) - 10- Hydr oxy- 3-[ 5" - phenyl -t et rahv ran-2"-yl)methyll-1,2,3

, 4,5, 6- NH ‘ o

hexahydro- 6, 11, 11-tri net hyl - 2, nét%enzazod? ne- di hydrochl ori de 2p:

Prepared from 21la anal ogously rotHe grepadf@ti on of 2a;

(2R, 6S) - 10- Hydr oxv-3-[ 3( 2

6- di fl uor ophenyl oxy) - propyl | - 1,7%73,%;5, 6- hexahydro- 15

6, 11, 11-tri net hvl - 2, 6- met hano- 3- benggzoci ne- di hydrochl ori de 2g Prepared

from 2la anal ogously to the preparation of 2a;

(2R, 6S) - ToepgEbkGIRCqmMpourd &nfanAlPepudly {® FBmRleI: 1, 2, 3, 4, 5, 6- hexahvdr o- 6,

11, 11- 5t mhamh g Yoird: $3mcbggqu°3= herzggecimpatdRydr ochl oride 2r 20 Prepared

from 2la anal ogously to the preparation of 2a;

(2R, 6S, 2S' ) - 10- Hydr oxv- 7- net hyl - 3-[ 2( 2, 6-di f| uor ophenyl - net hoxy) - propyl | -

ll, 2, 3, 4, E)ﬁtﬁéﬂb@ﬂ.«/@ﬂss.ﬂ&)-ﬂﬂLJ-An‘rinmeﬂztz,efcﬁﬂmmbmhenylsﬁmwmmp- di hydroch
oride r r ] ' h eparati o -

(2R 65, 2823 SRR 113 BIRRGEL S heliarlas3 rBBbRhedinurogionde

ro- 6,11, 11-trinethvl -2, 6-nmet hano- 3- benzazocifre drochl oride 2t Prepared

from 10a anal ogously to the preparation of 2a;

(2R, 6S, 2" S, 5"S) - 10- Hvdr oxy- 7- nef hyl - 3-[ 5" - p@enyl —Xet r ahydr of uran-2"-yl ) net h
k
2
H

e

yll -

Me

Me
: Me
Me
10 Prepared from compound 2m analogously to Example 1;

melting point: 200°C.

Example 7: (2R,6S,2S')-10-Amino-3-[2(2,6-difluorophenyl-methoxy)-isopentyl]-
1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-dihydrochloride

\:F ;
NH, /10 L
Me

wH
Me
Me
: Me
15 Me
Prepared from compound 2g analogously to Example 1;

melting point: 274 °C, [a]p® = (-) 21.8° (c=1 in MeOH).

1]



1,2, 3,4,5, 6-hexahvdro-6, 11, 11-tri net hvl - 2, 6- net hano- 3- benzazoci ne- di hydroch
loride 2u: Prepared from 10a anal ogously to the preparation of 2a; 35

(2R, 6S, 25 ) - 10- Hydr oxy- 7-fl uor o- 3-[ 2( benzyl oxy)-propyl | -1, 2, 3, 4, 5, 6- hexahyd
ro- 6,11, 11-trimet hyl -2, 6- met hano- 3- benzazoci ne-di hydrochl ori de 2v Prepared
from 13a anal ogously to the preparation 2a; 29

(2R, 6S, 28 ) - 10 FwdrOXéSr trlfluoronethyL -[2 benzquﬁy) paop Hl-l 2,3,4,5,

,o‘ -4fydPochloride

(2R, 6S, 2 S S osv— e = e Ly PRERYT ) - 3= 2 o- di T "'uor ophenyl - met hoxy) -
propyll-1,2,3,4,5 6- hexahydro 6,11, 11- trlnetﬁ \ nmet hano- 3- benzazoci ne-
dlhydrochlorlde 2x Prepared from 20a analoggusl the preparation of 2a;
10

(2R, 6S) - 10- Hydr oxy- 7- met hyl - 3- [
, 5, 6- hexahydro-6, 11, 11-tri net

a'fTUéropheny1 met hoxy)-ethyll-1,2,3,4
64nét hano- 3- benzazoci ne- dlhydrochlorlde
2y Prepared from 10a anal ogo he preparation of 2a; Il1l. Synthesis
of the compounds of formula 1 corgirmgMeo the i nvention: 15 Exanple 1:

(2R, 6S, 2S')-10- Ami no-3-[2(2, 6-di fl ug hUQhenyl met hoxy) - propyl | -

1,2,3,4,5, 6- hexahydro-6, 11, 11-tri ne nmet hano- 3- benzazoci ne-di hydr och
loride F Fweparr@i fsor@ qoropomdrﬂ[)anafoqombe@ Bxapple 1;

3- [2(2 6+ h lo hoxy Vi

1, 2, 'hg d?256ci ]il t? ?ﬁ(k gaghﬁ%?ﬁdno-S-benzazocine-I 0-012d
are dlssolved in 135 mL of dlchloronethane conbined with 30 nL of

triethyl fEi?a’iﬁpW (QR esaﬂ.wbaotmm 39 2¢h eretyivsyabuddpy 14, 8406 Gatnskatydted
to-10 C ~Th TIuogonethanesmd%I 1 d anhydride are added
dropmnsegﬂ 2 ' O¢Ng € or a further 2 h at
room tenperature. The reaction mxture is 25 po onto ice, conbined with
50 nL of ammoni a, the organic phase is separate f and washed once with
50 nL of water. The organic phaﬁﬁ is dried,o0 vent is

~dia M

Me

10 Prepared from compound 2I analogously to Example 1,
melting point: >190 °C (decomposition);.

Example 10: (2R,6S)-10-Amino-3-[2(benzyloxy)-ethvl]-1,2,3,4,5,6-hexahydro-
6,11,11-trimethyl-2,6-methano-3-benzazocine-dihydrochloride

15
Prepared from compound 2h analogously to Example 1;

melting point: 220 °C;.



elimnated in vacuo, the residue is taken up in 350 nL of toluene, and 21.6
g of ' CsCO3 and 10.8 g of benzophenone-im ne are added. Then nitrogen is
bubbl ed through the suspension for 30 mn., 1.2 g of BINAP and 0.6 g of
tris(dibenzylidene 30 acetone)-dipall adium are added and the mxture is
refluxed for 6 h. After cooling, it is shed wth 200 nL of water, the
organi c phase is dried and the sol vent i elimnated in vacuo. The residue
i s taken Exampletdha(2R 68)d (I-Am|h&@r-mh-lfluor@tﬂ\ers/l-m)athoxye)eetbwﬂ-eﬂt 3@.&!51;6?

th | =
27_ gge?c_i_éci‘éal;yét’gg o rb8A%e = (-)

- inter

alia: 5 Exanple 2: (2R
6S, 2" §) - 10- Ami no- 3- [ 2- (benzyl oxy) propyl | -1, 2, 3, 4 b- hexahydr o-
6, 11, 11-tri net hyl - 2, 6- net hano- BBanzazo neldikvdrochl ori de: Me Me
Prepared from corrpound 2a anal ogo@s anple 1 90 nelting point: 257
C [a]p20 = (-) 29,3 (c=1 in N2OHW) aﬂrble 3: (2R 6S, 11
R, 2"S)-10- Ami no-3-[2(2, 6-difl | - met hoxy) - propyl | -
1, 2, 3,4,5, 6- hexahvdr o- 6, 11- di met# Meet hano- 3- benzazoci ne- di hvdr ochl ori
de: F NE 15 Prepared from corrpoundMZMeanal ogously to Exanple 1; nelting
point: 232 C, [a]p20 = (-) 4.1 “in Me OH) . Exanpl e 4: (2R68 11 1S,
2" S) - 10- Arieparesi {rl(rﬂc@npbﬂhumaph&rgddslyn@tﬂiwynplmibpyl | -
1, 2,3, % ﬁ_pgmha d g 6.011 di et hyl - 2, 6- met hano- 3- benzazoci ne- di hvdr ochl ori
de 0 ep re from corrpound 2d anal ogously to Exanple 1; nelting
point 267 C, [a]o40 = (-) 2.4 (c=1in MeOH). 31

Example 12: (2R,6S)-10-Amino-3-[3(2,6-difluorophenyloxy)-propyl]-1,2,3,4,5,6-

hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-dihydrochloride

7

wH

: Me
Me
10 Prepared from compound 2q analogously to Example 1;
melting point: 250 °C;.

Example 13: (2R,6S)-10-Amino-3-[4(2,6-difluorophenyl)-butyl]-1,2,3,4,5,6-
hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-dihydrochloride

Me
' : Me
15 ) Me
Prepared from compound 2r analogously to Example 1;
melting point: 250 °C;.



5: (2R 6S, 2"S)-10-Am no-3-[2(2, 6-difluorophenyl - net hoxy) - propyl I -
6- hexahydr o- 6- net hyl - 2, 6- net hano- 3- benzazoci ne-di hydrochl oride: F
red fron1conpound 2n analogously to Exanple 1; 5 nelting point:

]D20 = 19.7 (c=1 in MeOH). EmmMeG

S )-10- Anino-3-[2(2,6-dif|uoropg§n - met hoxy) - butyl | -

, 5, 6- hexahydro-6, 11, 11-tri net hyl 6- met hano- 3- benzazoci ne- di hydroch

FEk/hnMsle n4: P@Bp%)etﬂﬂmnmne&fﬁmm}dlfmcmmrwhmfﬁhaxy)eetﬁxw 8,45,6-

@~

2l

N QO

npwd
N—T ~

Mo
'Q.OOCD
-b"'

n>o-
«Q

, 9,
a
a

— R
N 00

o -
_=

)
AL
o —

3

( : 3
1,2,3,4,5, 6- hexahydro 6 11, 11 trlnethyl 2,6- 3- benzaZOC|ne-dihydroch
loride F Me 15 Me Prepared from conpound 2g a yously to Exanple 1;
melting point: 274 C, [a]p20 = (-) 21.8 (cgl padeOH). 32 Exanple 8:

(2R, 6S)-10- Am no-3-[2(2, 6- d|fIsU{oph- 7 pt hoxy -ethvll-l,2,3,4,5,6-
hexahvdro-6, 11, 11-tri net hyl - 2, § 3 '
Me Me O Prepared fron1conpou
point: 270 C, MD 20 = (-) 77.

Prepared from compound 2j analogously to Example 1;
5 melting point: 220 °C;.

Example 15: (2R,68)-10-Amino-3-[2(2,6-dimethyiphenyl-methoxy)-ethy!]-1,2,3,4,5,6-
hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-dihydrochloride

NH, A~

Me
) H

: Me
Me
10 Prepared from compound 2k analogously to Example 1;
melting point: 245 °C;.

Example 16: (2R,6S,2"S,5"S)-10-Amino-3-[5"-phenyl-tetrahydrofuran-2"“-yl)methyl]-
1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-
15 dihydrochloride:

Prepared from compound 2p analogously to Example 1;
melting point: 253 °C, [a],®° = (-) 135.4° (c=1 in MeOH).

20



Exampl e 9:
(2R, 6S, 2S5 ) - 10- Ami no- 3-[ 2( benzyl oxy) -butyl | -1, 2, 3, 4, 5, 6- hexahydr o-

6, 11, 11-tri nmet hyl - 2, 6- net hano- 3- benzazoci ne-di hydrochl oride M Me M 10
Prepared from corrpound ‘21 anal ogously to Exanple 1; nelting point: >190 C
(deconposition);. Exanple 10:

(2R, 6S5) - 10- Ami no 3- [2(benzy| oxy) et hvl | 35 2 3, 4 5, 6- hexahvdr o-

6, 11, 11- A . ,

Prepar ed “F10 oe OyousTy '
33  ExamiL&3#5, 6 hexahydro 6 11 11-trimethyl- 2 6- methano-3 benzazocme-

(2R, 6S) - %y@fbmoﬁdéZ(Z fl uorophenyl net hoxy)-ethyll-1,2,3,4,5, 6-
hexahydr 60-6, IT1, ITI-tri et hvl - - met hano- 3- penzazoci ne- di hydrochl oride NHZ /

N M Me Prepared from corrpound 2,14Hana|o SIyNto Exanple 1; 5 nelting
point: 220 C, . Exanple 12: (2R 6 -Am' nog 3-
3(2, 6-di fluorophenyl oxy) - propyl4—y72 sfuHs @ exahydro 6

11, 11-tri nmet hvl -2, 6- net hano- 3- A ne- di hygreshl oride F Me Me 90
Prepared from conpound 2q anal oQ€ . MoMExa melting point: 250 C,.
t Me
Me

5 Prepared from compound 20 analogously to Example 1;
melting point: 255 °C;.

Example 18: (2R,6S,2“S)-10-Acetamino-3-[2(2,6-benzyloxy)propyi]-1,2,3,4,5,6-
hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-hydrochloride:

10
2 mL of acetic anhydride are added to 1.1 g ( 2.4 mmol) of (2R,6S,2"S)-10-amino-3-

[2-(benzyloxy)propyl]-1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-
benzazocine-dihydrochloride (Example 2) and 5 mL of triethylamine in 50 mL of
dichloromethane and the mixture is stirred for 0.5 h at room temperature. It is then

15 evaporated down in vacuo, combined with 100 mL of ether and washed twice with 50
mL of water. The organic phase is dried, the solvent is eliminated in vacuo, the
residue is taken up in ether and the hydrochloride is precipitated with ethereal HCI.
Yield: 0.8 g (73%), melting point: >100 °C, [a],®® = (-) 56.5° (c=1 in MeOH).

20 Example 19: (2R,68,2"S)-10-Acetamino-3-[2(2,6-difluorophenyl-methoxy)-propyl]-
1,2.3.4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-hydrochloride:

Prepared from Example 1 analogously to Example 18;
melting point: 125 °C, [a]p* = (-) 58,7° (c=1 in MeOH).



Exampl e 13: (2R 6S)-10- Am no-3-f4(2,6-difluorophen |) -butyll-1,2,3,4,5, 6-
hexahydro-6, 11, 11-tri net hvl - 2, 6- met hano- 3- benzazoci ne-di hydrochl oride F 15
Me Me Prepared from conpound 2r anal ogously to Exanple 1; nelting poi nt :
250 G, . 34 Exanple 14:
(2R, 6S) - 10- Anmi no- 3-[ 2( 2, 4-di f | uor ophenyl - net hoxy)-ethyl -1, 2,3, 4,5, 6-
hexahvdro-6, 11, 11-tri met hvl - 2, 6- net hano-38 benzazoci ne- dlhvdrochlorlde FO
NH2 N Me Me Prepared fronrconpound 2] _analogously to Exanple 1; 5 nelting
point: 220 C nP .
(2R 6S) - 1Exmplm2ﬂ ZRﬁ&Zﬁ)m -hormwanyno-gefi2ke, #ydifl uerophenyl-methaxyd-propyl]-
hexahydr ot 8,314 516-hekhAprov6 1, ft- ffﬁﬁ&ﬂpm%r%ﬂ?a?ﬁﬁslb@?rz@bw%%}arééhlgﬁdé@ Me
Me 1o Prepared Trom compound 7K anal ogousTy to I, melrting polnt:
245 C,. Exanple 16: (2R 6S,2"S, S/jl 10- Ani noF3 phenyl-tetra

H

hydr of ur an- 2" -yl ) met hyl | - :
hyl/-.ZL(SO ef hafo- 3- benzazoci ne- 15
N

1,2,3,4,5, 6-hexahvdro-6, 11, 11- {4y
di hydrochl ori de: M

5 0.5g (1.2 mmol) of (2R,6S,2“S)-10-amino-3-[2(2,6-difluorophenyl-methoxy)-propyl]-
1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine (Example 1)
are combined with 10 mL of 97% formic acid and refluxed for 1 h. The mixture is
then evaporated down in vacuo, the residue is combined with ice and 50 mL of
ammonia and extracted twice with 50 mL of ethyl acetate. The combined organic

10 phase is washed with 30 mL of water, dried and the solvent is eliminated in vacuo.
The residue is taken up in ether and the hydrochloride is precipitated with ethereal
HCI. Yield: 0.3 g (52%), melting point: amorphous, [a]p® = (-) 41.6° (c=1 in MeOH).

Example 21: (2R,6S,2"S)-10-methylamino-3-[2(2,6-difluorophenyl-methoxy)-propyl]-
15 1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-
dihydrochloride:

1.0 g (2.4 mmol) of (2R,6S,2"S)-10-amino-3-{2(2,6-difluorophenyl-methoxy)-propyl]-
1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine (Example 1)

20 are dissolved in 10 mL of ethyl acetate, and 1 mL of triethylamine and 1 mL of
trifluoroacetic acid anhydride is added. After 10 min the mixture is washed twice with
10 mL of water, the organic phase is dried and the solvent is eliminated in vacuo.
The residue is taken up in 10 mL of dimethylacetamide and 0.5 g of NaH is added.
After 15 min. 1 mL of methyliodide is added and the mixture is stirred for 1 h at 50°C.

25 Then the solvent is eliminated in vacuo, the residue is combined with 20 mL of
methanol and 2 mL of 20% NaOH and stirred for 30 min. at 60°C. The solution is
once more evaporated down in vacub, the residue is combined with 50 mL of water
and extracted twice with 100 mL of ether. The combined organic phase is dried, the



Me Prepared from conmpound 2p anal ogously to Exanple 1; nelting point: 253
C [al]D20 = (-) 135.4 (c=1 in MeOH). 20 35 Exanple 17:

(2R, 6S, 2"R, 5"S) - 10- Am no- 3-[ 5" - phenyl -t et rahydrofuran-2"-yl)nethyll- 1,2,3
4 5, 6- hexahvdro-6,11, 11-tri met hyl - 2, 6- met hano- 3- benzazoci ne-

di hydrochioride: Me M 5 Prepared from corrpound 20 anal ogously to Exanpl e
1; nelting point: 255 C. npl e 18:

%Saﬁ;? drzoéé/eﬂ sﬁlﬁﬁﬁﬁ‘t&?ﬁ}/@%&%aﬁdﬁéﬁ _|§ §Eﬁr%Yﬁétoér%3h}o40 ﬁlca agel. The |
Me 2 L @PPERRsiate fraamasuane cambinad eaditbe hygdrechloride we)clmhated with

(2R 6S, 2'eth érHEDInﬂ?d04 35% It t: 243 °C, [a]p,® = (-) 20.5° (c=1
etfleréd ¥ g( °) -meéx"&%ypg}”o 6, 11, 1!La]?r| rr(ez hyl - C6 rlrrllet hano- 3

[ 2- (benzp&éé propy 1-1, 2,

- benzaz «di hydrochl ori de (Exarrpl e 2) and 5 nL of triethylamne in 50
nmL of 5dichl ororrethane and the mxture S stlrred for 0.5 h at room

t enper at It AsS 'nd ith 100 nmL
of etherg—éa@%é % Al F S dried,
t he sol verpyills1,8L3, 415]6¥r€BJ(thNdHB-6Ub1, 1ﬂhemethgdﬂj&enetbahekiebenzzazcmuee-her and

t he hydrgﬁpbﬁéaﬂg!éé precipitated with ethereal HCl. Yield: 0.8 g (73%,
meltin , [a] 020 = ( ) 56.5 (c=1in NbCH) 20 Exanple 19:

(2R, 68 2"S) - 10- Acet am no- 3-[ 2( 2, 6-di f| uor ophemny hoxy) - pr opy

1, 2, 3,4,5, 6- hexahvdro-6, 11, 11-tri net hyl - 2, 6- ne 3- benzazoci ne- hydrochl o

ride: F Me Me Pr epar ed from MeagpMe 1 a o Exanpl e 18;

10 A suspension of 0.4 g (1 mmol) of (2R,8S,2“S)-10-amino-3-[2(2,6-diflucrophenyl-
methoxy)-propyl]-1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-
benzazocine (Example 1) and 0.3 g of NaBH, in 7 mL of THF is added batchwise to
a solution of 0.6 mL of 37% formalin and 1.2 mL of 3N H,SO, cooled to —~10°C. After
it has all been added, the mixture is left to react for 10 min, ammonia is added and

15 the resulting mixture is extracted twice with 20 mL of ethyl acetate. The organic
phase is dried, the solvent is eliminated in vacuo, the residue is taken up in ether
and the hydrochloride is precipitated with ethereal HCI. Yield: 0.5 g (97%), melting
point: 125 °C, [a],® = (-) 20.0° (c=1 in MeOH).

20 Example 23: (2R,6S,2"S)-10-ethylamino-3-[2(2,6-difluorophenyl-methoxy)-propvil-
1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-
dihydrochloride:

1.1 g (2.4 mmol) of (2R,6S,2"“S)-10-acetamino-3-[2(2,6-difluorophenyl-methoxy)-
25 propyl]-1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine
(Example 1) are dissolved in 30 mL of THF, combined with 0.5 g of NaBH, and 1.5
mL of BF;-etherate and refluxed for 6 h. The mixture is allowed to cool, 30 mL of
MeOH and 60 mL of 2 N HCI are added and the resulting mixture is refluxed for a




g p0|nt 125 C, [a]020 = (-) 58,7 (c=1 in MeOH). 36 Exanple 20:
S, 2"S)-10- For nyl am no- 3-[ 2( 2, 6-di f| uor ophenyl - net hoxy) - propyl ] -
,4,5,6-hexahydro-6,11,11-trinethyl-2,6-nethano-3-benzazocine-hydrochlo
FMMS50.59g (1.2 nmol) of :
S, 2"S)-10-am no- 3-[ 2(2, 6-di fl uor ophenyl - net hoxy) - propyl ] -
, 4,5, 6- hexahydro-6, 11, 11-tri net hyl 38, 6- net hano- 3- benzazoci ne (Exanpl e

D e gl ) e o B et Dl G 0B PAG TSRS caB il ce
and 50 rcont. ammenia andrextracteditiod with 3@ i ohethgl atstate. diteytorabiseat e. The
conbi ned, Fﬁaﬁ@pnﬁaé@.&%éﬁea%n\&@%gﬂzwrﬁ@oma@f ehegf%h%rmed;dn tgod the

solvent is I n_vacuo due er and t he
hydr ochl 8liMiated inyaeydi tha Reide i§ iBkaRUPIN agatene anéme hadm@lqr

mel ting pradipitatedwitheteredl HORYieldl 0)05d (80%¢ Theltingdiihl: 24Bxamb °2=4~

(2R, 6S, 2P§) ?‘ get mq@g} no- 3-[ 2(2, 6-di fslél%(()ropﬁenyl ﬁet hoxy) - pmyﬁ (g
1,2,3,4, % b8 &% ‘11, 11-tri met hyl - 2, 6- met hano- 3- benzazoci ne-
dihydrochlorlde HN M =M M 1.0 g (2 4 mol) of (2 R

1 2 Q ]""?- “§ b 90 OIS 2( 26" Ef 10 H: "‘- QXY)-REOD vl)- Exanpl e
1) 20 aréwéﬁ)BMahNdemJ tb1l-temmwa”c@ﬂmtbana&benmzwine-m/émdehlcwﬁaae
and | nmL of trifluoroacetic acid anhydride ks gedded. After 10 min the

m xture is washed twice with 10 nL of water, rganic phase is dried
and the solvent is elimnated in vacuo. T reskdlie is taken up in 10 nL
of di nethylacetam de and 0.5 g Bf NaH i ded. Wfter 15 min. 1 nL of

nmet hyl i odi de i s added and t he eyl s ei rred Tor 1 h at 50C. 25 Then
the solvent is elimnated in #Hresidue is conbined with 20 nL of
nmet hanol and 2 nL of 20% NaOH #¢l for 30 mn. at 60C. The solution
i's

Me

10 Me
1.5 g (3.6 mmol) of (2R,6S,2“S)-10-amino-3-[2(2,6-difluorophenyl-methoxy)-propyl]-
1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine (Example 1)
are placed in 30 mL of dioxan, combined with 3 g of NOBF, in 30 mL of dioxan and
stirred for 1 h at 90°C. Then the solvent is eliminated in vacuo, the residue is

15 combined with 50 mL of ethyl acetate and washed once with 30 mL of dilute
ammonia and once with 30 mL of water. The combined organic phase is dried, the
solvent is eliminated in vacuo and the residue is chromatographed on silica gel. The
appropriate fractions are combined and the hydrochloride is precipitated with
ethereal HCI. Yield: 0.5 g (33%), melting point: 190 °C, [a]p® = (-) 27.3° (c=1in

20 MeOH).

Example 25: (2R,6S,2“S)-10-Amino-7-methyl-3-[2-(2,6-difluorophenyl-methoxy)-
propyll-1,2,3.4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-
dihydrochloride:

25

: Me
Me Me
Prepared from 2s analogously to Example 1;
melting point: 236 °C;.



once nore evaporated down in vacuo, the residue is conbined with 50 nL of
water, and extracted twice with 100 nmL of ether. The combined organi c phase
is dried, the 37 solvent is elimnated in vacuo and the residue is

chromat ographed on silica gel. The appropriate fractions are conbi ned and
the hydrochloride is precipitated with ethereal HCl. Yield: 0.4 g (35%,
nelting point: 243 C, lab 20 = (-) 20.538c=1 in MOH). 5 Exanple 22:

(2R, 6S, 2"S) - 10- di et hyl am no-3-[2(2, 6-di fl uorophenyl nmet hoxy) -

propyll-1,2,3,4,5, 6-hexahydro-6, 11, 11-trinmeth rret hano 3- benzazoci ne-
di hydr oc Example: 26\1&(2&}@'3%3)&1@uﬂmmhnemw 1-8- [g, - 'S)-1
0- am no- ﬁ[( }Q yard ﬁkﬁmgexahydro 6,1
1,11 -trrife Ana g of NaBH4

in 7 nL of THE is added batchvvl se to a sol uti q# | 0.6 nL of 37% formalin
and 1.2 nL of 3N H2SO4 cooled to -10C. After i As all been added, the
mxture is left to react for 10y Ir}:;on a nj@-i$ afded and 15 the resultlng
mxture is extracted twice with 6f §thyl acetate. The organic phase
is dried, the solvent is eli 3 Ni.MaMeo, the residue is taken up in
ether and the hydr ochl ori de ',\tnated with ethereal HO. Yield: 0.5
g (97%, nelting point: 125 C :(-) 20.0 (c=1 in MeOH). 20 Exanple
23: (2R 6S, 2" 9) - 10- et hyl am no- 3, %]GM'dlfluorophenyl met.hoxy) - propyl | -

1, 2,3,4,5, 6- hexahydro-6, 11, 11- tr| 2, 6- net hano- 3- benzazoci ne- di
hydr ochl E’Iremmedl\?mmm ana]oggat(sty o Enampla)ﬁ

(2R, 6S, 2 ?%? 22(: Bl M%% nmet hoxy) - 25

propyl] - T@}f@ﬁs‘@% exah@g 2()63?8 (ﬁ met ﬂ 2, 6- met hano- 3- benzazoci ne
(Exanple 1) are dissolved in 30 nm. of THF, conbined with 0.5 g of NaBH4 and
1.5 Example 27: (2R,68,2"“S)-10-Formylamino-7-methyl-3-[2-(benzyloxy)propyl]-

1.2.3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-
10 dihydrochloride:

Prepared from Example 26 analogously to Example 20;
melting point: 141 °C,;.

15 Example 28: (2R,6S,2"S)-1 0-Formylamino-7-methyl-3-[2-(2,6-difluorophenyl-
methoxvy)propyil-1,2,3,4.5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-
benzazocine-dihydrochloride:

Prepared from Example 28 analogously to Example 20,
20 melting point: >105°C °C (decomposition), [a],® = (-)42,2° (c=1 in MeOH);.



m. of BF3-etherate and refluxed for 6 h. The mxture is allowed to cool, 30
m. of, MeOH and 60 nmL of 2 N HCl are added and the resulting mxture is
refluxed for a 38 further 30 min. Then the solvent is elimnated in vacuo,
the residue is conbined with conc. amonia and extracted twice with 30 nL
of ethyl acetate. The conbined organic phase is washed once with 20 nL of
water, dried and the solvent is elimnat®d in vacuo. The residue is taken
Vel o. 0 Eaignfoe; O B8 St Einiiadum, Pl g sTosPellelingigiopat [
MeOH) . ExXa@Bl4e5Bshexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-

(2R, 6S, 2" Q). 8ctﬁ HQEo- 3-12(2, 6-di fl uorophenvl - met hoxy) - propyl | -

1,2,3,4,5,06° 0-6, 11, 11-tri met hvl - 2, 6- net hano- 3- benzazoci ne- hydrochl o
ride: F M 10 M 1.5 g (3.6 nmol) of
(2R, 6S, 2"S)-10-am no-3-[ 2( 2, 6-di fl uorophenyl - ne ) - propyl ] -

1,2,3,4,5, 6- hexahydro-6, 11, 11- hkizwét hyl -2, 69ret’hatio- 3- benzazoci ne (Exanpl e
1) are placed in 30 nL of dioxgn, ceabin with 3 g of NOBF4 in 30 nlL of
di oxan and stirred for 1 h at ey te solvent is elinminated in
vacuo, the residue is 15 conbi @0 mL of ethyl acetate and washed
once with 30 nL of dilute ammbwFa  Ofice with 30 nL of water. The

conbi ned organi c phase is dri edMet h§| M8l vent is elimnated in vacuo and

t he residue is chromatographed on si Fica gel. The appropriate fractions
are cosbiPreparseddfromeExgmiptec 26 @natbgausiyplocexapnplet 28 with et hereal HC .
Yield: O 9:, to] ME~eitikdd. C, [a] 020 = (-) 27.3 (c=1 in 20
NEOH) Exrrgenlgrpéfbgﬁt. > 186 L @eRBmpositiony.. .

(2R, 6S, 2"S) - 10- Ami no- 7- net hyl - 3-[ 2- (2, 6-di f| uor ophenvl - net hoxy) -

propy! | - Exaniple $0:52re58 ) rtombihvidmind-Tarhbiyi-2.[0- (Ze8-deuerdpiemdazoci ne-

dihydroc O NoraoviT. 23 4'5 6-hexahydro-6,11,11-trimethyl-2,6-methano-3-

10 benzazocine-dihydrobromide:

Prepared from Example 25 analogously to Example 21;
melting point: 221 °C (decomposition), [a]p®° = (-)29,4° (c=1 in MeOH):.

15 Example 31: (2R,68,2"S)-10-Amino-8-methyl-3-[2-(benzyloxy)propyll-1.2,3,4,5,6-
hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-dihydrochloride:

N Y

clllH Me

Me
: Me

Me
Prepared analogously to Example 1; melting point: 250 °C;.

Me

20



Prepared from 2s anal ogously to Exanple 1; nelting point: 236 C;,. 39

Exanpl e 26:

(2R, 6S, 2"S) - 10- Ami no- 7- net hyl - 3-[ 2- (benzyl oxy) propyl | -1, 2, 3, 4, 5, 6-

hexahydro- 6, 11, 11-tri net hyl - 2, 6- met hano- 3- benzazoci ne-di hvdrochl ori de: M

Me Me 5 Prepared from 2t anal ogously to Exanple 1; nelting point: 227 C, MD

21 = (-) 31,8 (c=1in IVEO—D Exanpl e 2741
)

(2R, 6S, 2&9), 5 oy , : - -
125 5oa EXale 32 TR ik et BTl ] 234,56
di hydrochemhm-Maﬁartsmethmh?.ﬁxmatJnm@a mﬁmazaamer hygroehigides 20;
nelting point: 141 C,. 15 Exanple 28

(2R, 6S, 2"S) - 10- For nvl am no- 7- net hyl - 3-[ 2- (2, 6- orophenyl-

met hoxy) propyl 1-1, 2, 3, 4, 5, 6- hexahydro- 6, 11,31- et hyl - 2, 6- met hano- 3-

Priidar ed f Exarrpl e 28 anal ogously to
>105¢-C (ge osition), [a]20 = (-)42,2 (c=1

benzazoci ne- di hvdr ochl ori de:
Exanpl e 20; 20 nelting point:
in MeOH);. 40 Exanple 29:
(2R, 6S, 2"S) - 10- et hyl am no- 7-
1, 2, 3,4,5, 6-hexahvdro-6, 11, 11-t
di hydrochl oride: 5 Prepared fr Eﬂ@ﬁple 26 analogously to Exanpl e 21;

mel ting [-1,2,3.4,5.6-
(2R, 6S, 2'@%5%0 ﬁi‘rﬁﬁ? f ﬁ?ﬂm% 2%(%?@33" & \é
et hoxy) pexgipdro, v14 141nm@hmle&@hwma® 3benzazpcingrdip ydr@c loridlenExampleg
benzaz 002P§redd@¥éweaﬁﬁ@b%L JtMEOtEEnd DOTMEEE @al&e&i&aémouasxg presmpl e
21; el olnt: 221 C (deco 05”58@ )[ (di) {:1|n MeOH) ;
N ch oro-succinimide) are added an mixtur |s stirred for 4 h at room

temperature. Then the solvent is eliminated in vacuo, the residue is taken up in 100

mL of aqueous ammonia solution and extracted twice with 50 mL of ethyl acetate.

10 The combined organic phase is dried, the solvent is eliminated in vacuo and the
residue is chromatographed on silica gel. The appropriate fractions are evaporated
down in vacuo and the hydrochloride is precipitated with ethereal HCI.

Yield: 1.3 g (27%); melting point: 222 °C, [o]p”° = (-)17.4° (c=1 in MeOH);.

15 Example 33: (2R,68, 2“S)-10-Amino-7,9-dichloro-3-[2(benzyloxy)-propyll-
1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-
dihydrochloride:

Prepared together with Example 32,
20 Separation by chromatography produces:
Yield: 0.6 g (12%); melting point: 197 °C, [a],® = 11,0° (c=1 in MeOH);.



15 Exanmple 31 (2R

6S, 2".S) - 10- Am no- 8- net hyl - 3-[ 2- (benzyl oxy) propyl | -1, 2, 3, 4, 5, 6-

hexahydro-6, 11, 11-tri met hyl - 2, 6- met hano- 3- benzazoci ne- di hydrochl ori de: M
Me Prepared anal ogously to Exanple 1; nelting point: 250 C,. 20 41 Exanple
32: (2R 6S, 2"S)-10-Am no-7-chloro-3-f2(ben zyl oxy)-propyl]-1,2,3,4,5,6-
hexahvdro-6, 11, 11-tri net hyl - 2, 6- met hano43- benzazoci ne- di hydrochl ori de: M |

Me 4.5 gghhniigtiq: (8R.6S, ,2'S)-10-Amino=7- chlorq-?: -12(2,6-difluqrophenyl-methoxy)-
(2R 6S, 27S)-10-amno- 3-1 2- L)EHL %‘é”op

hexahydr 8repvllt1.2:3.4,8, @.haxahydroa Hime uaaﬁqmatham-ﬁrbemaz@nm-. de

( Exanpl ed|rg/hr@¢moﬁu§sol ved in 90 nL of MeOH and 90 ni of gI aci al acetic
acid, 1.45 g of NCS (N-chloro-succininmde) are added and the m xture is
stlrred for 4 h at room tenperature. Then tfrex®oliyent is elinmnated in
vacuo, the residue is taken up in 100 mnlL of adueg¥s ammoni a sol ution and
extracted twice with 50 niL of. e'@,lpyl acg\at{@ ¥0 The conbi ned organi ¢ phase
is dried, the solvent is elimn nated vafuo and ¥he residue is

chr omat ogr aphed on silica gel o .r@pMﬂate fractions are evaporated
down in vacuo and the hydroch ; h&rem pitated with ethereal HO.
Yield: 1.3 g (27%; nelting pott: [a] p20 = (-)17.4 (c=1 in MeOH);
15 Exanmpl e 33: (2R, 6S, 2"S)-10-/m mMP 9-di chl oro- 3- 12( benzyl oxy) - propyl]
1, 2, 3,4, 5, 6-hexahvdro-6, 11, 11-tri net hyl - 2, 6- net hano- 3- benzazoci ne-

di hydribchrenared frogy Ewampled analpgeusly toGxample @2t h Exanpl e 32: 20

Separ at i gyajt pmaphy produces Yield: 0.6 g (129%; rrel ting point:
197 C, [a]D2 Wﬁ—tﬂll 0 (c=1in MeOH);

Example 35: (2R,6S, 2“S)-10-Amino-7-bromo-3-[2(benzyloxy)-propvi]-1.2.3,4,5,6-
hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-dihydrochloride:

10
Prepared from Example 2 analogously to Example 32 using NBS;

melting point: 215 °C, [a]p® = (-)17.3° (c=1 in MeOH);.

Example 36: (2R,6S, 2S)-10-Amino-7,9-dibromo-3-[2(benzyloxy)-propyl]-
15 1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-
dihydrochloride:

' : Me
Br Me
Prepared together with Example 35 analogously to Example 33;
melting point: 177 °C, [a],*® = 11.5° (c=1 in MeOH);.
20



42 Exanple 34: (2R 6S,
2" S) -*10- Am no- 7-chl oro- 3-[ 2( 2, 6-di fl uor ophenyl - met hoxy) - propyll-1, 2, 3,4,
5, 6- hexahydro-6, 11, 11-tri net hyl - 2, 6- net hano- 3- benzazoci ne- di hydrochi ori de:
a M|l Me 5 Prepared from Exanple 1 anal ogously to Exanple 32; nelting
point: 247 C,. Exanple 35: (2R 6S, 2"S)-10 Am no-7-brono-3-[2(benzyl oxy)
propyl1-1,2,3,4,5,6- 43
ngghvsﬂr3 E;@,nlﬂleli'? ]E(BRIBBhSZi SR @mmbmf&nFanB@ mﬂlﬂeondidhtedvpﬁtaitm&%%e e
r I e US] N

el 11 ng. POV 233 4SRRI S R A 2 GuRifBRo endizalhe' T 65
2" S) - 10- ditivdsoghloridebr onp- 3- [ 2( benzyl oxy) - propyII- 15
1, 2,3,4,5, 6- hexahvdro-6, 11, 11-tri nmet hvl - 2, 6- - 3-benzazoci ne-
dihydrochloride: Me Br Me Prepared together mﬁ anpl e 35 anal ogously to
Exampl e 33; nelting point 177 C, [ab20 = 1. Z1 in MeOH);. 20 43
Exanpl e 37: (2R, 6S, 2"S)-10-Am Nb; 7-br (2, B-di fluorophenyl - net hoxy) -
propyll-1,2,3,4,5, 6- hexahvdro-6 11 ] l"‘tytr?l({%(hyl-2,6-methano-3-benzazocine-
di hydrochl oride: Me Br Me 5 @E@ mHm Exanpl e 1 anal ogously to Exanpl e

Q :

Me

32 using NBS; nelting point: 5 5)20 = (-)20.5 (c=1 in MeOH);

Br
5 Prepared from Example 1 analogously to Example 32 using NBS;
melting point: 233 °C, [a]p® = (-)20.5° (c=1 in MeOH);.

Example 38: (2R,6S, 2“S)-10-Amino-7,9-dibromo-3-[2(2,6-difluorophenyl-methoxy)-
propyl}-1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-
10 dihydrochloride:

Br MeMe
Prepared together with Example 37 analogously to Example 36;
melting point: 236 °C, [a],? = 5,9° (c=1 in MeOH);.

15 Example 39: (2R,6S, 2“S)-10-Amino-9-bromo-3-[2(2,6-difluorophenyl-methoxy)-
propyll-1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-3-benzazocine-
dihydrochloride:

Prepared together with Example 37 analogously to Example 32;
20 melting point: 252 °C, [a]® = (-)14,6° (c=1 in MeOH);.




Exampl e 38: (2R 6S

2"S)-10- Am no- 7, 9-di brono- 3-[ 2(2, 6-di fl uor ophenyl - net hoxy) -
propyll-1,2,3,4,5, 6-hexahvdro-6, 11, 11-tri et hyl - 2, 6- met hano- 3- benzazoci ne-
1o di hydrochl oride: Prepared together with Exanple 37 anal ogously to '
Exanpl e 36; neltlng point: 236 C, [a]l]p ., =5,9 (c=1in MeOH);. 15 Exanple
39: (2R 6S, 2"S)-10- Am no- 9- br ono- 3- f2(?46 di f1 uor ophenyl - nethoxy)

propyl | - Exdniplé 48: QzRee@IzvsI-qoﬁt\ﬂailnoliﬂudraw-mdbe%z%mm@mﬂa @emzamm ne-
' 5o Az Zine g0

di hydrocpl ori Exanpl e
32; 20 Hef¢ : ‘ t-- Exanpl e
40: (2R, 6S, 2" S) 10 An1no 7- quoro 3-f2- (benzylo propyl I -1, 2 3,4,5, 6-
hexahvdro-6, 11, 11-tri et hvl - 2, 6- met hano- 3- benza ne di hydrochl oride:
Prepared from 2v anal ogously to Exanple 1; o 1 ng point: 150 C;
Exampl e 41: (2R 6S, 2" S, 5" S) - 10-'Aa yI 3 f5 - phenyl -tetra
hydr of ur an- 2" -
yl)methyl | -1, 2, 3, 4,5, 6- hexahy 'TT trinethvl 2, 6- met hano- 3- benzazoci n
e- di hydrochloride: Me Me 10 M _#beB r-.¢ed from 2u analogously to Exanpl e
1, nelting point: 250 C . Exa
(2R, 6S,2"S,5"S)-10- nethylanino--wnﬂ?1l-3 f 5"-phenyl 15
tetrahydpﬂipgrg@-frz)mle)gﬁgmgd)ug%,tgaaﬁq@ea—hexahvdro 6,11, 11-trimethvl -2, 6-m
et hano- enzazo hydrochl ori de: Me Me Me Prepared from Exanple 41
analoé%ugpy 1; mel ting point: 250 C;.

Example 41: (2R,6S,2"S,5"S)-10-Amino-7-methyl-3-[5“-phenyl-tetrahydrofuran-2“-
vhmethyll-1,2,3,4,5,6-hexahydro-6,11,1 1-trimethyl-2,6-methano-3-benzazocine-
dihydrochloride:

10
Prepared from 2u analogously to Example 1;

melting point: 250 °C,;.

Example 42: (2R,6S,2“S,5“S)-10-methylamino-7-methyl-3-[5“-phenyl-
15 tetrahydrofuran-2“-ylymethyl]-1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-
3-benzazocine-dihydrochloride:

Me K

HN”

““H o ||\|H

: Me
Me Me
Prepared from Example 41 analogously to Example 21;
melting point: 250 °C;.

20
Example 43: (2R,6S,2"S,5“S)-10-Formylamino-7-methyl-3-[5"-phenyl-
tetrahydrofuran-2“-yl)methyl]-1,2,3,4,5,6-hexahydro-6,11,11-trimethyl-2,6-methano-
3-benzazocine-dihydrochloride:
Prepared from Example 41 analogously to Example 20;

25 melting point; 250 °C;.




20 Exanple 43: (2R 6S,2"S,5"S)-10-Fornyl am no-7- et hyl - 3-f5"-phenyl tetra
hydrofuran-2"-yl)nethyll -1, 2, 3, 4,5, 6- hexahvdro-6, 11, 11-tri met hvl - 2, 6- met han

0- 3-benzazoci ne-di hydrochl ori de: Prepared from Exanpl e 41 anal ogously to
Example 20; 25 nelting point: 250 C,. 45 Exanple 44: (2R 6S, 2"S)-1 - -
O Am no-7-trifluoronethyl -3-[2(benzyl oxy)-propyl | -

1,2,3,4,5, 6- hexahydro-6-nethyl -2, 6-neth - 3-benzazoci ne- di hydrochl ori de:

F3 Me 5 Prepared fron12m/analogously to Exanple 1; nelting point: 165 C .

net hoxy) 192w5l6-he2a@d4r056 ﬁ‘rdlwémﬁdﬁéﬂw@nm-bxéhzéz@clﬁEIdilath!roahIl@ﬂﬂéazOCI ne-
10 di hydrochloride: Me Prepared from2x analo sly to Exanple 1; nelting

point: 219 C, [c }D20 = (-)19.5 (c=1 in MeOH). he conpounds accordi ng
to the invention nmay be adm nistered orally dermal |y, nasally, by

i nhal ation or parenterally. TheNgorrpou 9 rd| ng to the invention occur
as active ingredients in convenlo al-Nor epar ati ons, for exanple in
conpositions which consist esg€ AN af M i nert pharmaceutical carrier
and an 20 effective dose of t ﬁ substance, such as for exanple

tabl ets, coated tablets, capsulés,¥Tozenges, powders, solutions,

suspensi ons, enul sions, syrups,cgsuapositories, transdernal systens etc.

An effective dose of the corrpound’s according to the invention is bet vveen 1
and 1060 Prppafest fsom2w aenatagousiyatedEs@ople hiost preferably bet ween 5-300

ng/ dose f |tlﬁ%§bfgd%§wétratlon and between 0.001 25 and 50, preferably
bet ween doSe for intravenous, subcutaneous or 46

Example 45: (2R,6S, 2“S)-10-Amino-7-(4-methylphenyl)-3-[2(2,6-difluorophenyl-
methoxy)-propyl]-1,2,3,4,5,6-hexahydro-6-methyl-2,6-methano-3-benzazocine-
10 dihydrochloride:

Prepared from 2x analogously to Example 1;
melting point: 219 °C, [o]p® = (-)19.5° (c=1 in MeOH).

15
The compounds according to the invention may be administered orally,
transdermally, nasally, by inhalation or parenterally. The compounds according to
the invention occur as active ingredients in conventional preparations, for example in
compositions which consist essentially of an inert pharmaceutical carrier and an

20 effective dose of the active substance, such as for example tablets, coated tablets,
capsules, lozenges, powders, solutions, suspensions, emulsions, syrups,

- suppositories, transdermal systems etc.. An effective dose of the compounds
according to the invention is between 1 and 1000, preferably between 1 and 500,
most preferably between 5-300 mg/dose for oral administration, and between 0.001

25 and 50, preferably between 0.1 and 10 mg/dose for intravenous, subcutaneous or



I ntramuscul ar adm ni stration. For inhalation, according to the invention,
solutions containing 0.01 to 1.0, preferably 0.1 to 0.5 % active substance
are suitable. For admnistration by inhalation the use of powders is
preferred. It is also possible to use the conpounds according to the

I nvention as a solution for infusion, preferably in a 5 physiol ogi cal
saline or nutrient saline solution. The4@0npounds according to the

| nvent i ofhtry&Ay é‘ﬁé@nﬂﬂs%@t‘%ﬁ F’&Pln%ldti'bn ﬁe&bﬂdﬂfé td)fhé’Ynt/Bnl‘Pér’G‘%rollﬁR)tn'sve .

subst ances accor I nvent i on £ I onal | so In COI’] unction with

ot her ph&PRERINEH eim (bcﬁrﬁfﬁéa%l%ﬂé%@ %39ﬁl\f%§mféstaﬂégar%tsu6@@e160r ncl ude

for exampigihiebbbs bquéluhéﬁ thé uaé@fs Wdee§|s ;Sr@féﬁre@nﬁls @Ibt))tjdsgbblé?fﬂldlﬁ ons
or dISp S|ble O\é}d Hﬁ‘ B] g@ E P @

m xi ng ¢ Hie SerPolnds BcEy ‘?Ah“t"ﬁ” %\ﬁ/ﬁae Pﬁ?% Qrainiysion. eB(S it V"ﬁ@rt

di | uen5spbysnblmcajaslabnerurmmmrtayabnecsall.ﬂnonm 15 phosphate or | actose,

di sintegrants such as corn starch or alginic acid, binders such as starch
or gelatine, lubricants such as magnesium stearate or talc and/or agents

for del afhegarepeunds aseardingstodhe iovgntionHyry bel usedher thele PN @SB acet at e
pht hal at Eonj%hctchr’i’Wfﬁ' ?‘etbg éEW@E@bstEHEé é@é&ﬁ%d”@’th@' |ﬁ9eﬁt%ﬁ3rdp?|%n§ﬁ’5yéfsé|m

| ayers. 20 Coate repared accord n§¥ coatin cores
|orooluceolcarrwamse,@rmg\{ltyh OthérPhéffﬂ%@@g@awﬁﬁt'\éfh%l?%tﬁ%@s Itﬁahlwr aliers

t abl efo cprRiudWfr @i aapless, cﬁgbuleéoggawsut@hebl S61utions) @ixaBi emulsidres or
titani um,di oxi ugar. To achi eve | ayed release or prevent

e or
i nconpat pﬁipﬁﬁ'g'@sp?vﬁée ore may al so consist of a nunber of |ayers.
Simlarly the tablet coating nay consist of a nunmber or |ayers to achieve

bl ets. %E'f%ﬁs?@%faﬁ"’%% ob il ool 3FfRe My ond B SBRFE sGBRhce®) . one
t her eof wot dangivgexeipientss fomempMnsﬂydlI@ents wntaas galimagasbanateeealeivan
SUCh ?55 §ﬁ§ tb M lactB¥s) &gﬁﬂg%raﬂié’éﬁr%s @briv 8REN BPEI g’" E'a%Yd“th@é}Q%nu%ﬁr

(0] av ra

. our i eiquUCh vani I T1ne or orange e ey may al so
ont ai n 3BSFERBISSlRlNG Aricagts sueh aﬁéme@esgwarﬁtaara;;wrwp@a\%@a@ Pyl

cel I ul osgyr d@ﬁwmggeléggetﬁx@vs@ caﬂ;ox&ﬁfethﬁwmlo%e @éﬂlﬂ@@é@tbtﬁle@hﬂ@lﬁﬁé opf
fatty alcolhols Wlttt %fqgft rBres rvatlY
p- hydr oxpB¥Nn¥LeEstate ‘?85@331" ﬁlrsol(fﬂ RRTSREVT'E %rygﬁ%r ed | n the usual
way, e.g of. with the addition of
20 Coated tablets may be prepared accordingly by coating cores produced analogously
to the tablets with substances normally used for tablet coatings, for example
collidone or shellac, gum arabic, talc, titanium dioxide or sugar. To achieve delayed
release or prevent incompatibilities the core may also consist of a number of layers.
Similarly the tablet coating may consist of a nhumber or layers to achieve delayed
25 release, possibly using the excipients mentioned above for the tablets.

Syrups or elixirs containing the active substances or combinations thereof according
to the invention may additionally contain a sweetener such as saccharine,
cyclamate, glycerol or sugar and a flavour enhancer, e.g of. a flavouring such as

30 vanilline or orange extract. They may also contain suspension adjuvants or
thickeners such as sodium carboxymethyl cellulose, wetting agents such as, for
example, condensation products of fatty alcohols with ethylene oxide, or
preservatives such as p-hydroxybenzoates.

35 Solutions for injection are prepared in the usual way, e.g of. with the addition of
preservatives such as p-hydroxybenzoates, or stabilisers such as alkali metal salts of
ethylenediamine tetraacetic acid, and transferred into injection vials or ampoules.



preservatives such as p-hydroxybenzoates, or stabilisers such as al kal
netal salts of ethylenedianm ne tetraacetic acid, and transferred into
injection vials or anpoules. 47 Capsul es containing one or nore active
substances or conbi nati ons of active substances may for exanple be
prepared by m xing the active substances with inert carriers such as

| act ose or sorbitol and packing themin#d gel ati ne capsules. 5 Suitable

SupPOS'teg@s&ue n?ﬁnf@genéa ra%t%e@obgtﬂdég wﬂm&ﬁ?f.bﬁéaﬁa&% ded for

thi s purposSe utra s or qgé e derivatives
t her eof . swbstaeca%qomay f@aIeP(?n'é}iq?@@tnf@@aﬂ%ﬂ bx/nwge the agivesehstanses witlbinery,

pr ef er abfyridfs susP8s 188088 oradrbitol ahd Jz é&lrﬁ(ﬂ{% fRtoVulatihd ehpsnes! | ustrate

the present invention wthout restricting scope: 15 Exanpl es of
pharmaceutical fornulations A) Tablets per tablet 20 active substance

| act ose sgnabléts@rp(pbsnt@@é ?b@ﬁéd& fot@xamplragyanixing sithasartiersifovided 240

act ose PPUGRESoPIEhas R fale ot Rotie RiiclaBhaln R defvaR fRer, o

screened, then noistened with a solution of polyvinylpyrrolidone in water,
kneadEd’A"fﬁéra% RNELRF AR 5iFlose RS ARH £8nd U0 mg, preferably 10 - 500

mg per adult.
10

The Examples which follow illustrate the present invention without restricting its
scope:

15 Examples of pharmaceutical formulations

A) Tablets - per tablet
active substance 300 mg
20 lactose 240 mg
corn starch 340 mg
polyvinylpyrrolidone 45 mg
magnesium stearate 15 mg
25 . 940 mg

The finely ground active substance, lactose and some of the corn starch are mixed
together. The mixture is screened, then moistened with a solution of
polyvinylpyrrolidone in water, kneaded, wet-granulated and dried. The granules, the
30 remaining corn starch and the magnesium stearate are screened and mixed
together. The mixture is compressed to produce tablets of suitable shape and size.



30 remai ning corn starch and the nmagnesi um stearate are screened and m xed
t oget-her. The m xture is conpressed to produce tablets of suitable shape
and size. 5 10 48 B) Tabl et sper tablet active substance80ng corn starchl190ny
| act ose55ny microcrystalline cellul ose35ng pol yvinyl pyrrolidonelbng -
sodi um car boxynet hyl starch23ng nagnesi um st earate2ng 400ng The finely
ground active substance, some of the cor48starch, |actose,

m crocry l'1ine | ose and pol yvi nyl pyrrolidone ar ' t oget her, the
m xture ;:‘gs)a scree“%tlté‘tg:nd wor ked with the remaining cor L and water to
forma granulate 15 which is dried and screened. The sodi um car boxynet hyl
starch and the negfigsisubstaicear ate are added and m xed 8m ang the mxture
is conpressed to formtablets of a suitable size. 20 C) Coat ed

t abl et sper coat e&of%g}aerf Active substancebng Corn sta 41r.n§rrg Lact ose30ny
Pol yvi Byl pyrrol i decteS8eg Magnesi um stearate0.5ng 80ng 55 mg

microcrystalline cellulose 35 mg
polyvinylpyrrolidone 15 mg
sodium-carboxymethyl starch 23 mg
magnesium stearate 2 mg
10 400 mg

The finely ground active substance, some of the corn starch, lactose,
microcrystalline cellulose and polyvinylpyrrolidone are mixed together, the mixture is
screened and worked with the remaining corn starch and water to form a granulate
15 which is dried and screened. The sodium-carboxymethyl starch and the magnesium
stearate are added and mixed in and the mixture is compressed to form tablets of a

suitable size.
C) Coated tablets per coated tablet
20
Active substance 5 mg
Corn starch 415 mg
Lactose 30 mg
Polyvinylpyrrolidone 3 mg
25 Magnesium stearate 0.5 mg

80 mg

The active substance, comn starch, lactose and polyvinylpyrrolidone are thoroughly
mixed and moistened with water. The moist mass is pushed through a screen with a

30 1 mm mesh size, dried at about 45°C and the granules are then passed through the
same screen. After the magnesium stearate has been mixed in, convex tablet cores
with a diameter of 6 mm are compressed in a tablet-making machine . The tablet
cores thus produced are coated in known manner with a covering consisting
essentially of sugar and talc. The finished coated tablets are polished with wax.

35




The active substance, corn starch, |actose and pol yvi nyl pyrrolidone are
thoroughly m xed and noi stened with water. The noist mass i s pushed
through a screen with a 30 1 nm nesh size, dried at about 45C and the
granul es are then passed through the sanme screen. After the magnesi um
stearate has been mi xed in, convex tablet cores wth a dianmeter of 6 mm
are conpressed in a tabl et-maki ng machi 48. The tablet cores thus produced
are coated in known manner with a covering consisting essentially of sugar
and talc. The finished coated tablets are polished with wax. 35 49

D) Capsul 8per cafaRPsHIEActi ve substancel 50ng 5Corn st aPE€ALBRSWRY Magnesi um
stearatel. 5ng 420ny The substance and corn starch are m xed and noi st ened
with water. The ég.m)i SB mass i s screened and dried. IE@ dw granul es are
screened and ni xB4UYR SHOSIRRGResi um stearate. The fini P9 M%ture is packed
into sfze 1 hardCpehatarok capsul es. E) Anpoul e sol upé®s lgctive

subst ance 50 ng | ide 50 ng water for inj. 0 The active
substance is di sgfgﬁ(w)?%mrﬁ%%%% at its own pH or opt i—tﬂ*gl—mynit pH 5.5 to
6.5 and sodiumchloride is added to nmake it isotonic420heml ution
obtained is filtered free frompyrogens and the filtrate is transferred
under aseptic conditions into anpoules which are then sterilised and

seal ed byNegspsiaNCerRNhApBLStaEhcae dedANdoitsnag viluwsterngher active
subst gnceoitméds BUsreshé@ah8dried. The dry granules are screened and mixed with

magnesium stearate. The finished mixture is packed into size 1 hard gelatine

capsules.
E) Ampoule solution
15
active substance 50 mg
sodium chloride 50 mg
water for inj. : 5 ml

20 The active substance is dissolved in water at its own pH or optionally at pH 5.5 to 6.5
and sodium chloride is added to make it isotonic. The solution obtained is filtered
free from pyrogens and the filtrate is transferred under aseptic conditions into
ampoules which are then sterilised and sealed by fusion. The ampoules contain 5
mg, 25 mg and 50 mg of active substance.

25
F) Suppositories
Active substance 50 mg
Solid fat 1650 mg
30 1700 mg

The hard fat is melted. At 40°C the ground active substance is homogeneously
dispersed. It is cooled to 38°C and poured into slightly chilled suppository moulds.



30 Active substance 50 ngy Solid fat 1650 ng 1700 ng The hard fat is
nelted. At 40C the ground active substance is honogeneously dispersed. It
is cooled to 38C and poured into slightly chilled suppository noulds. 50
Patent C ains 1) Conmpounds of general formula 1 1 5 wherein RL and R2 which
may be identical or different denote hydrogen, Cl-C6-alkyl,

Cl- C6-al kyl oxy, OH, F, Cl or Br; 90 R3 &%d RT which may be identical or
differen rogen, F, G Br, nmethyl, ethyl, OH CF3, nethoxy or
phenyl , &ﬁﬂ§ﬁ9§§§Hﬁﬁtlonally be substituted by a group sel ected from anong
F, A, Br, nmethyl, ethyl, OH CF3 and nethoxy; 15 R4, R5 and R6 which may

be i dent |1za¢;oﬁ{po@haf565f@gnemwoﬂﬂn@tp hydrogen, nmethyl or ethyl, X may

denote NH2, NH( Cl-C6-al kyl), N(CI-C6-alkyl)2, the tywo Cl-C6- al kyl groups
of which may be identical or different, NH CO h-20 *COP - C6-al kyl) or F;
A may denote -(CH2)3-, -CH2-CH2-0O, -CHZ-OCH CH2) 4-,

- CH(C1- C6-al kyl )-O-CH2-, -(CH2)2-O CH2-, -(CH ) -(CH2) 5-,
-CH2- O (CH2) 3-, - (CHR2) 2-0-(CH2) Y3=@'CH2-, -~REH2) 4-0-, 25

-CH2- O CH2-CH2-0-, F--1 n ~H O H- ,OHoptionally in the form of
their racemates, their enantig ¢i r di astereoners and m xtures
thereof, and optionally the ¢ 'ﬁ@lly acceptabl e acid addition
salts R®

R 1

5 wherein

R1and R2 which may be identical or different denote hydrogen, C1-Cg-alkyl,
C1-Cg-alkyloxy, OH, F, Cl or Br,

10 R3andR3  which may be identical or different denote hydrogen, F, Cl, Br,
methyl, ethyl, OH, CF3, methoxy or phenyl, which may optionally be
substituted by a group selected from among F, Cl, Br, methyl, ethyl,
OH, CF3 and methoxy;

15 R4, R5 and R6 which may be identical or different may denote hydrogen, methyl or

ethyl,

X may denote NHp, NH-( C4-Cg-alkyl), N(C4-Cg-alkyl)2, the two C1-Cg-
alkyl groups of which may be identical or different, NH-COH, NH-

20 CO(Cq-Cg-alkyl) or F;

A may denote -(CH2)3-, -CH2-CH2-0-, -CH2-0-CHa-, -(CH2)4-,
-CH(C1-Cg-alkyl)-O-CHas-, -(CH2)2-0O-CH2-, -(CH2)3-0O-, -(CH2)5-,
-CH9-0-(CH2)3-, -(CH2)2-0-(CH2)2-, -(CH2)3-0-CH2-, -(CH2)4-0-,

25 -CH»-0-CH2-CH2-0-,
2 Y )
of Aot o Ao

optionally in the form of their racemates, their enantiomers, their diastereomers and
mixtures thereof, and optionally the pharmacologically acceptable acid addition salts
30 thereof.



30 thereof. 51 2) Conpounds of general fornula | according to claiml,
wherein RL and R2 which may be identical or different denote hydrogen,
met hyl, ethyl, nmethyloxy, ethyloxy, OH F, C or Br; 5 10 R3 and R3' which
may be identical or different denote hydrogen, F, O, Br, nethyl, ethyl, -
OH, CF3, nethoxy or phenyl, which may optionally be substituted by a group
selected fromanong F, O, Br and prefer@bly nethyl; R4, R5 and R6 which
may be idgnti HE T, n(rbg[%r[% i thyl; X 15 A 20
"--~H Odlaik Of@é}m@%uﬁhgo?ggplbgﬁﬁrﬁ@?ﬁf_ tsﬁéemg[) mo Ileg‘I?r racemates, their
enant i one¥R€réihei r di ast ereoners and nixtures thereof, and optionally the
phar macolRbYpaaIRY agkieRtadY peageticldr diftesBdésotetHiRIr6gén, RBtR), dagpounds
of general formula 1 ac ordlﬂ%to %lﬁaf gl aéms 1 or 2, wherein RLI"and R2
whi ch may be identiB§ y@;xydie AP O 89 fAoPE hydrogen or F; R3 and R3'
whi ch ey be identical or different may denote hydrogen, F, O, Br, CF3 30
or nethylss ' i e '
hydr ogen %r gef]im(gt yl %C%%gﬁgg@@%r ﬂﬂﬁ?%&@%ﬂ@é 'ﬁgﬁéﬁ%@%’Z&aﬁﬁ%@ﬁﬁ
NH COVe or F; ethyl, OH, CF3, methoxy or phenyl, which may optionally be substituted

by a group selected from among F, Cl, Br and preferably methyl;

10 :
R4, RS and R6 which may be identical or different may denote hydrogen or methyl;
X may denote NHo, NH-(methyl), N(methyl)>, NH-(ethyl), N(ethyl)>,
NH-COH, NH-COMe or F;
15
A may denote -CH2-CH2-0-, -CH2-O-CHy-, -CH(methyl)-O-CHp-,
-CH(ethyl)-O-CHa-, -CH(isopropyl)-O-CH2-, -(CH2)2-0-CH>-,
-(CH2)3-0-, -CH2-0O-(CH2)3-, -(CH2)2-0-(CH2)2-, ~(CH2)3-O-CH2-,
-(CH2)4-O-, -CH2-O-CH>-CH5-0O-,
HA - )
O BT GG or Gen-G
20 @) , HOH HOH
optionally in the form of their racemates, their enantiomers, their diastereomers and
mixtures thereof, and optionally the pharmacologically acceptable acid addition salts
thereof.
25 3) Compounds of general formula 1 according to one of claims 1 or 2,
wherein
R1and R2 which may be identical or different may denote hydrogen or F;
R3 and R3' which may be identical or different may denote hydrogen, F, CI, Br, CF3
30 or methyl;
R4, RS and R8 which may be identical or different may denote hydrogen or methyl;
X may denote NHp, NH-(methyl), N(methyl)o, NH-COH, NH-COMe or F;
35
A may denote -CH(methy!)-O-CHz-, -CH2-O-CH2- or

—
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'35 A may denote -CH(nethyl)-0O CH2-, -CH2-O CH2- or may denote NHZ2,

NH (nethyl), N(methyl)2, NH (ethyl), N(ethyl)2, NHCOH NH COW or F;, may
denote -CH2-CH2-0-, -CH2-O CH2-, -CH(nethyl)-O CH2-, -CH(ethyl)-0O CH2-,
-CH(isopropyl)-0OCH2-, -(CH2)2-0-CH2-, -(CH2)3-0-, -CH2-O (CH2) 3-,

-(CH2) 2-0-(CH2) 2-, -(CH2)3-O-CH2-, -(CH2)4-O0, -CH2-OCH2-CH2-O, 52
optionally in the formof their racemates, their enantioners, their

di aster ep@bﬁa@nm th@fémrcﬁ&héh%c%mate%nqqé?rpémmﬁimarst tr?eupa%rsf@@eh% gkl Y

accept ab aci ion salts npoun ener formul a
| accor dimigtures éﬂ%{?ﬁi‘ andoptionally t mﬁ@?@rmamloam%ﬂm@cmp@b?%gldb%d iemeaksl

or differgsteofry denote hydrogen or F;, R3 and R& which may be identical or
different may denote hydrogen, F, C, Br, CF3 or nethyl; lo R4, R5 and R6

whi ch may be identical or different may denote hydrogen or nethyl; X may
denot e5N42, NiGqmpolryds obgemitalidimuta teaccdedingdo claifnithgt B; O CH2-,
-CH2- O r8m 15 optionally in the formof their racemates, their

enant i oner r diastereoners and mixtures thereof, and optionally the
phar rracolpogc'ﬁ'&‘é eﬂy wdietpmey e idardicabian different anay denater ydrogep acdripounds of

general 1 s R3] Hicyod RicHiRborlaifigre ay WBRERL A RAGBA, ANG| B, whi ch

may be identical or_different nmay denote hydrogen or R may
denot e hydrogen; @ g ¥ whi ch may be identical or dlfferent may

denot go hyadr an® REWhiw maybamgnteaaralifereAb nfayn@endstengideogen or methyl;
- CH(methyl ) - O CH2- oy denote NHo, NH-(methyl) or NH-COH;
A may denote -CH(methyl)-O-CH2-, -CH2-O-CH2- or

Lo
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15 optionally in the form of their racemates, their enantiomers, their diastereomers and
mixtures thereof, and optionally the pharmacologically acceptable acid addition salts
thereof.

5) Compounds of general formula 1 according to claim 1, 2 or 3, wherein
20
R1and R2 which may be identical or different may denote hydrogen or F;
R3 and R3' may denote hydrogen:;
R4, RS and R® which may be identical or different may denote hydrogen or methyl;
X may denote F;
25 A may denote -CH(methyl)-O-CHo-,

optionally in the form of their racemates, their enantiomers, their diastereomers and
mixtures thereof, and optionally the pharmacologically acceptable acid addition salts
thereof. |

30
6) Pharmaceutical preparation, characterised in that it contains one of the
compounds of formula 1 according to one of claims 1 to 5 together with conventional
excipients and carriers.

35 7) Use of one of the compounds of formula 1 according to one of claims 1
to 5 as a pharmaceutical composition.



optionally in the formof their racemates, their enantioners, their
di.ast.ereoners and m xtures thereof, and optionally the pharmacol ogically
acceptable acid addition salts thereof. 30 6) Pharmaceutical preparation,
characterised in that it contains one of the -conpounds of fornula 1
according to one of clains | to 5 together with conventional excipients
and carriers. 35 7) Use of one of the cd®ounds of fornmula | according to

one of clgai s f one of
t he corrpgznds O?egﬁoﬁea&ftﬁeaccoé%ﬁ-ﬁ}étéfcfétmﬁl%g?gé?éddﬁ@ t05§ne %?5 IHﬁft gr epari ng
a phar maé@8tfPE Rrerasingod .phﬁanapeutntatézommﬁémnl oh the pf@‘@é‘tﬂﬁ’@rﬂr tregtmgnteases

or di Sor@%?sea@ewbr@bdrhe%Mhmh Blbekatd sfae-verbgactRifereat sadiughannel  may

be of therapeutic Use of one of the corrpounds of formula I
hagey e e

accor di ng"egneHeaY ec‘P 2N Ut ValU®yr preparing a phar maceuti cal

conposstion for the prevention or treatnment of arrhythm as, spasns,

card = 899 CHERuAnd SEIRSTA RooB R oy  ASBRIRG B RS S: 10,
to 5 for tcpEe‘paprerp@rmgpmahaanaoewtuadl comnpositioni fon tHepraveatipn er dreatmentr
treat m”bfa%gﬁ%k@%ﬁz&srﬂg p@&‘d}’é‘@ﬁﬂa i‘en{@f&ﬂébﬁadeergteéo@ ﬁ}aF?& ain traum, brain

oedena cere I nat al ron of the
cer ebel | DRHreHRESNEHH\E Q'§eﬁ§@%r al sclerosis, Huntington's disease,
Al zheygrer' s di sease, Parkinson's di sease cycl ophreni a, hypotonia, cardiac

I nfarct, rdi | sorders ctori hr oni aln
neur opat ﬂﬁ p!if rc}/r]eoré%ttl eArRIBRPHRds gf %I I%i@&gggdsfpg?o BF‘@&& §'Scbnpounds
of gener & Sffor prdparihg a Pharmaceutical composition for the prevention or treatment

of epilepsy, hypoglycaemia, hypoxia, anoxia, brain trauma, brain ocedema,

cerebral stroke, perinatal asphyxia, degeneration of the cerebellum, amyotropic

15 lateral sclerosis, Huntington's disease, Alzheimer's disease, Parkinson's
disease, cyclophrenia, hypotonia, cardiac infarct, cardiac rhythm disorders,
angina pectoris, chronic pain, neuropathic pain or local anaesthesia.

11) Process for preparing compounds of general formula 1

20 1
wherein the groups R1, R2, R3, R3', R4, R5, R6 and A may have the meanings
given in claims 1-5 and X denotes NHo, characterised in that compounds of general

formula 3




20 RRs .. 1 wherein the groups Rl, R2, R3, R3', R4, R5, R6 and A may
hdve ‘t he neanings given in clains 1-5 and X denotes NH2, characterised in
t hat conmpounds of general fornula 3 3 54 wherein the groups Rl, R2, R3,
"R3', R4, R5, R6 and A may have the neanings given in clains 1-5, are
reacted with a source of nitrogen in ansacnmuic solvent with palladi um
catalysis. 5 12) Internedi ate conpounds general fornmula 3 RT/ 016 3
wher ei n whergnabegrélps RY, RB RRRI, R4, R RRandmdmay v teemehainggani ngs
given in ﬂjﬁﬁﬁﬁkﬂﬁé”bgo 13) Process for preparing conpounds of general
formul a give .. -1 “Wherein the groups Rl, R2, R3, R3', R4, R5, R6 and A
may haveateheeaobethimithsa sgincerofinitrogen irs an-Bomatiarsotvent ivetdpaltaditmat catalypisunds
of general fornmula 1 wherein X denotes NH2 15 a) are reacted with a base
and a correspondi ng al kyl ati ng agent, in a polar organic solvent, to form
conpouhd$2bf dteanadiate camppundatdganera feemotaed NH- (| C1- C6-al kyl) or
N( Cl- C6-al kyl )2, or b) are reacted with al dehydes gt ones, with cooling,
in the presence of acids, 0 d the Schiff ba& | m nium salts thus
formed as internedi ates are”s equently reduce h netal hydrides to
f orm conpounds of generak§3//'\o

3
wherein the groups R1, R2, R3, R3', R4, R5, R6 and A may have the meanings
given in claims 1-5.

10 13) Process for preparing compounds of general formula 1

1
wherein the groups R1, R2, R3, R3', R4, R5, R6 and A may have the meanings
given in claims 1-5, characterised in that compounds of general formula 1_wherein X
denotes NH»
15 a) are reacted with a base and a corresponding alkylating agent, in a polar
organic solvent, to form compounds of general formula 1 wherein X denotes
NH-( C1-Cg-alkyl) or N(C1-Cg-alkyl)2, or

b) are reacted with aldehydes or ketones, with cooling, in the presence of acids,
20 and the Schiff bases or iminium salts thus formed as intermediates are
subsequently reduced with metal hydrides to form compounds of general
formula 1 wherein X denotes NH-( C1-Cg-alkyl) or N(C1-Cg-alkyl)o, or

c) arereacted, in the presence of a base, with an acid chloride or anhydride to
25 form compounds of general formula 1 wherein X denotes NHCO( C1-Cg-alkyl),



formula 1 wherein X denotes NH-( Cl -C6-al kyl) or N(Cl-C6-al kyl)2, or c)
aree r'eadgted, in the presence of a base, with an acid chloride or anhydride
to 25 form conpounds of general fornula 1 wherein X denotes NHCO(

Cl-Cetal kyl), 55 or d) the conpounds of formula I wherein X denotes NHCQ(
Cl- C6-al kyl), obtained according to stgg c), are then optionally reduced
with nmetal hydrides, using 5 Lewis acids as catal ysts, to obtain conpounds
of general f8frmula 1 wherein X denotes NH( C1-Cs-al kyl) or

N(C -Cg-al kyl )2, or e) are converted at elevated tenperature into the

conpoundg, of ,general for al rein enot e by r i wi_t.h
Form e ot o, - cqpppynl BY todmiya § Wiierain.g denetes BGHG CantrscaiR Bhe Sallstt s on
wi th BF4 to &ccordingeto stepudlardsthen dptionallyared udedrwitn metdéhpdrided; using
5 Lewis acids as catalysts, to obtain compounds of general formula 1_wherein X
denotes NH-( C4-Cg-alkyl) or N(C1-Cg-alkyl), or

e) are converted at elevated temperature into the compounds of general formula 1
wherein X denotes NHCOH by reacting with formic acid, or

10
f)  are reacted by diazotisation and subsequent decoction with BF," to form the
compounds of formula 1 wherein X denotes F.



