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{57) Abstract: The invention relates to sabstimted rorbornylaminc derivatives containing exo-configured nitrogen and an endo-an-
nellated pentacyclic ring of formula (I) and exo-configured nitrogen and an exo-annellated pentacyclic ring of formala (Ia), wherein
R1, R2 R3, R4, RS, A, B, Sl and S2 have the meanings cited in the claims. Said derivatives ave especially snitable as anti-hy-
pentensive agents for reducing or preventing ischaemia-induced damage, as medicaments for use in sorgical procedures for treating
ischaemias of the nervous system, of a cerebrovascnlar aceident and of a cerebral oedema. The derivatives are also suitable for
treating shock, an impaired respiratory impulse, snoring, or for use as a laxative, as an agent against ectoparasites, in the prophy-
laxis of gall stones, as an anti-atherosclerotic agent, as an agent for treating Jate complications of diabetes, or for treating cancerons
illnesses, fibrotic disorders, endothelial dysfunctior and organ hypertrophies and hyperplasias. Said derivatives act as irhibitors of

<ﬂ the cellular sodinm-proton-antiporter. They also influence serum lipoproteins and can thus be used in the prophylaxis and reversal
of atherosclerotic changes. . .

~ ‘
O (57) Zusammenfassung: Substitujerte Norbornylamino-Derivate mit exo-konfiguriertem Stickstoff und endo-anelliertem Fiinfring

; der Formel (I) und mit exo-konfiguriertem Stickstoff und exo-anelliertem Fiinfring der Formel (fa), worin R1, B2, R3, R4, RS, A,
B, 81 und S2 die in den Anspriichen gegebenen Bedentungen haben, sind hervorragend geeignet als Antihypertensiva, zur Verringe-

=~ mung oder Verhinderung ischamisch induzierter Schiden, als Arzneimittel fiir operative Eingriffe zur Behandlung von Ischlimien des

- Nervensystems, des Schlaganfalls und des HimSdems, des Schocks, des gestdrten Atemantriebs, zur Behandlung des Schnarchens,
als Abfiihrmittel, als Mittel gegen Ektoparas:ten, zur Vorbeugung gegen Gallenstein-Bildung, als Antiatherosklerotika, Mittel ge-

O gen diabetische Spitkomplikationen, Krebserkrankungen, fibrotische Erkrankungen, endotheliale Dysfunktion, Organhypertrophien
und -hyperplasien. Sie sind Inhibitoren des zefluliren Natrium-Protonen-Antiporters. Sie beeinflussen die Serumlipoproteine und
konnen daher zur Prophylaxe und zur Regression von atherosklerotischen Veriinderungen herangezogen werden.’
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| axis of gall stones, as an anti-atherosclerotic agent, as an agent for
treating late conplications of diabetes, or for treating cancerous
illnesses, fibrotic disorders, endothelial dysfunction and organ
hypertrophi es and hyperpl asias. Said derivatives act as inhibitors of the
cel l ul ar sodi um proton-anti port e¥yQToeM4dedAINnf | uence serum | i poproteins
and—-san—thus—be—used-inthe prophylaxis—and-reversal of atherosclerotic
changes. 14 June 2004 WO 01/44164 PCT/ EPOO/ 12107 Descri ption
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t hei r UAS AdsBivdd. BERRBY, BE Ci G35 CRcs andLARnEHI GRNBNIT, EUNMLCL ¥L7g, S5, Ohem
10 I n &£Y4iFsPE LK OM: DEs ER. BE, FL (oD, 6F, t hefacn SFhloGF. §6dCaCMUBAIGN, GVeNL, MR,
nor bon-g . P y f « conf PG dPniPr ogen and an endo-f used

E,

five- rmula | or having
exo-co

3 ’ . J, Wil B llugﬁﬁhzd? .
Iisf A Py U088 N A, GXOTLUSE V6 - seyen- menber ed
i ng of@%ﬁ&m@%ﬁﬁ@ﬁ@ﬁ " s B B e AR 15 R Re AN
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Eurasian Patent (AM, AZ, BY, KG, KZ, MD, RU, T1J, _ regular edition of the PCT Gazette.
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S2 is (Cl-C4)-alkyl or h; where, if S1 and S2 are alkyl, X - inthe

resulting grouping [-N(S1S2)- X] corresponds to a pharmacologically 20
acceptable anion or trifluoroacetate; B -is a saturated or unsaturated
five-, six-or seven-nenbered carbon ring which may be nono- or,

i ndependent | webi1pEganot her, pol ysubstituted by oxo, Ipcr/BRYhI12107
(Cl1-C4)-al koxy and (Cl-C4)--alkyl; and 25- R1, R2, R3, R4andR5 are,

i ndependent|ly of one another, h, OH F, d, Br, 1, CN, NO2, amdino,
-CO2R(11), -PebBifptiorR(12), -SOrR(11), -SOsNR(11)- R(12), (C1-C4)-alkyl,
(C-CA)-al koxy, (Cl-C4)-al koxy-(Cl-C4)-al kyl,

(C1-A4) - akoxy- (Cl-A) - al kyl oxy, hydroxy-(Cl-C4)-al kyl, (C3-C7)- 30 :
cycl oal koxy Substitetsd maybomylameinphdenvatives u psodesisesufardthmir prdparation,ed by

00002 T A, A GRAEL O vy iyl 1

amino, (Ci-ctheral kyl ani no, di-(Cl-C4)-al kyl ami no, ami no-(Cl-C4)- al kyl,
di - (Cl- C4) - al kyl am no- (Cl- C4) - al kyl, (Cl-C4)-al kyl am no-(Cl- C4)-al kyl,

where sone ofp, ahht%gpé&%fy&r&e rR T8 id prdvih%dbé kihstitied fdttonTAxmirke
substituted by uorfne; 1 an 2 are, I'ndependently of one another, h or
( CL- C4) - al ky|derivativesehauimg exo-cahfiguredt titogsnd mpdean andodused five-, sii-kn

radi cal s may be substituted b | yorine; r is.0. 1 or 2. i a4 OfF

Rl and R2, éﬁe&%wbﬁdm é4tB8&°mlmaﬂcPrF@vi"}g Sﬁ%ﬁc’%‘}%ﬁéq 8@'@%’%&3'{% e a

group - HAOCHRN exQused five-, six- or seven-membered ring of the formula | a

_ R4 la
R3 R5 R4 .
. S R3 R5 .
R2 --NZ £ {1 52 \
R1 ' /= " Rz A—N
. z ‘ ‘

J

)
=

in which:
156 A is (C1-C4)-alkylene;
' S1 is a free electron pair or (C1-C4)-alkyl;

S§2  is (C1-Cy)-alkyl or h; .

" where, if S1 and S2 are alkyl, X in the resulting grouping
[[N'(S152)- X7 comresponds to a pharmacologically
20 ‘ acceptable anion or trifluoroacetate; :

B is a saturated or unsaturated five-, six- or seven-membered carbon
ring which may be mono- or, independently of one another,
polysubstituted by oxo, hydroxyl, (01-04)-alkoxy and (C4-Ca)-alkyl; .

and ' . '
25 R1,R2,R3,R4and RS ‘ _
' are, independently of one another, h, OH, F, CI, Br, I, CN, NO2,
amidino, -CO2R(11), -CONR(11)R(12), -SOR(11), -SOsNR(11)- .
R(12), (C4-C4)-alkyl, (C1-C4)-alkoxy, (C4-C4)-alkoxy-(C4-Ca)-alkyl,
(C1-C4)-alkoxy-(C1-Cq)-alkyloxy, hydroxy-(C1-Ca)-alkyl, (C3-C7)-
30 cycloalkoxy or phenyloxy, '
where phenyl is unsubstituted or substituted by up to three
substituents, which are independent of one another and
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nis 1or 2; and the radicals Rl, R2, R3, R4 or R5 which renmain in each

case are, independently of one another, h, OH F, d, Br, I, CN, N,
am di no, -CO2R(11), -CONR(11)R(12), -SOR(11), -SGsNR(11)- R(12),
(C1-CA4)-al kyl, (Ci1-C4)-al koxy, (Cl-C4) -aI2koxy-(Cl- C4) - al kyl ,
(C3-C7) -cycl oal koxy, hydroxy-(Cl-C4)-al kyl, am no, (Cl-C4)- al kyl am no,
di - (Cl1- ¢4) - al kyl am no, anﬁﬂéci@lfrgm -thelgroupdcopeistiag) of F, Ci, Brand
al kyl am no- (C1- C4) - al kyl A) - al kyl am no- (C1- C4) -al kyl, where sone or
all of the hydrogen at.ons, in_.the al kyl radicals he substituted by
fluorine; R11 and Rff"ﬂ?'e,(éfﬁdlkﬁléﬁagﬁ'ﬂ?'ydb&ﬁ&l@'@ﬁ@éﬁ@??r ﬁ”@?o'zc%lgdll)
-al kyl, where some atkyl,aldi-(©fCthalkitading€Q4-Sf patkyl, N(CHE,)-alkWsiminadlcal s may
be substituted by fl_piﬁéli(ﬁe; rris 0,1 or 2, sis 1l or 2; except for

- anoi n

benzyl (oct ahydr o- 4, den-5-yl)am ne, .and its pharmaceutically
accept abl e sal ts or where sameoercalt efitbe hytrogensaioomdindbe edityl radicalaveayt i on,

there is provided apeupstedty iltfinef ormula | or | a as defined in the
first aspect having _exo-c { gured nitrogen and an endo-fused five- or

si x-menbered ring ofRT@n la | or having exo 14 June 2004 3
configured nitrogen and aare¢imiebendentfy ofeonecanather, Weyrigey€34)-aikgy of the

methyl . 82 is h . Bis a sat(PACEHSBMCREAT bf e hVefeen Giones i e ed
carbon ring; R, R2, R3, R4 @iy radicalsanay hespbsidiotad by fiforinee anot her, h,
am no, hydroxymethyl, (41 dpethoxy, F, 4, Br or iodine; or
‘ s islorz;
or
R1and R2, RZ2 and R3, R3 and R4 or R4 and R5
in each case together are a group -O-(CHg),-O-;
n istor2;
and |
the radicals R1, R2, R3, R4 or R5 which remain in each case
are, independently of one another, h, OH, F, Cl, Br, I, CN, NO,,
amidino, -CO2R{11), -CONR(11)R(12), -SOR(11), -SOgNR(11)-
R(12), (C4-Cy)-alkyl, (C4-Cs)-alkoxy, (C1-Cs)-alkoxy-(C1-C4)-alkyl,
(Cs-Cr)-cycloalkoxy, hydroxy-(C4-Cs)-alkyl, amino, (C4-Cs)-
alkylamino, di-(C4-Cq4)-alkylamino, amino-(C-Cs4)-alkyl, di-(C1-C4)-
alkylamino-(C4-Ca)-alkyl, (C+-Cs4)-alkyiamino-(C4-C4)-alkyl,
where some or all of the hydrogen atoms in the alkyl
radicals may be substituted by fluorine; |
R11 and R12
are, independently of one another, h or (C4-Cy)-alkyl,
where some or all of the hydrogen atoms in the
alkyl radicals may be substituted by fluorine;
r is0,1or2;
s istor2;
except for benzyl(octahydro-4,7-methanoinden-5-yl)amine,

and its pharmaceutically acceptable salts or triﬂuoroacetateé.

In a second aspect the invention, there is provided a compound of the
formula | or | a as defined in the first aspect having exo-configured nitrogen
and an endo-fused five- or six-membered ring of the formula | or
having exo-
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R2 and R3 together are -OCFf2-O; and the remaining radicals RlL, R4 and
R5 are, independently of one another, h, OH4 F, d, Br, I, CN, N,
(Cl-2)-al koxy, amino, (C -C2)-alkylamno or di-(Cl-C2)- al kylam no, where
sone or all of the hydrogen atonms in the alkyl radicals may be substituted
by fluorine; and its pharmaceutically acceptable salts or
trifluoroacetates. In a thi rd aspect of t I nvention, there is provided
the use of a conpound I or- 1 a: as defined_in the first aspect for the
producti on of can e@lmﬂgem andiaieexe-dagarbfive- o siyrrapmpessd singrofdheor der s
of the respi I‘ﬁjrﬁﬁﬂla[ﬂélmwmdrﬂ a fourth aspect of the invention, there is
provi ded a nedi ci ne, i ing an effective anmount of a corrpound | or I a
as defined in"the lﬁ.@g@ﬁ@b@ > Particular preference is given to conmpounds
havi ng exo- coffl gunsafremel&cﬁxg‘epaiandnmhyé;ndo-fused five- or six-nenbered
ring of the fepmulggl or havi ng exo-configured nitrogen and an exo-fused

five- or six- menberedrln% the formula | a, in which: Ais
(G - C2) - al kyl Ene; isgisatarateckarainsafusateddiyepar six-mambared czafgqn 9&9831»5 h: B
IS a saturat eﬁazqu;Bl,nRatamaﬂﬁd five- or six-menbered carbon ring; Rl, R3 and

o, VO AR BB ond AFSRERIE il GBI B,y s

methoxy, F,Cl, Bror lodlne or

R2 and R3
together are -O-CH-O-;

and

the remaining radicals R1, R4 and R5
are, independently of one another, h, OH, F, Cl, Br, i, CN, NO,,
(C1-Co)alkoxy, amino, (C4+-Co)alkylamino or di-(C4-Co)-
alkylamino,

where some or all of the hydrogen atoms in the alkyl

radicals may be substituted by fluorine;

and its pharmaceutically acceptable salts or trifluoroacetates.

In a third aspect of the invention, there is provided the use of a compound l or | a
as defined in the first aspect for the production of a medicament for the treatment
or prophylaxis of disorders of the respiratory drive.

in a fourth aspect of the invention, there is provided a medicine, comprising an
effective amount of a compound | or { a as defined in the first aspect.

Particislar preférence is given to compounds. having exo-configured
nitrogen and an endo-fused five- or six-membered ring of the formula | or

having exo-configured nitrogen and an exo-fused five- or six-membered ring of
the formula | a, in which:

A is (C4-Cy)-alkylene;
S1 is a free electron pair;
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14 June 2004 4 are hydrogen; except for
benzyl (oct ahydro) - 4, 7- net hanoi nden-5-yl )am ne, and their pharmaceutically
acceptable salts or trifluoroacetates. 5 Very particular preference is
given to the foll ow ng conpounds, having exo- configured nitrogen and an
endo-fused five- or six-nmenbered ring ofgghe formula | or having
exo-configured nitrogen and an exo-fuse ive- nmenbered ring of the formul a
| a: exo/endo-(3-chlorobenzyl) (octahydro-4, 7- met hanoi nden-5-yl)am ne, 10
exo/ endo- ( 3- f§por agdnzyl ) (oct ahydro- 4, 7- net hanoi nden-5 yl ) am ne,

cxo endo,benzglL 4 AP AR SR B R S0 L

amne, 15

exo/ endo- (- F)RQBFQ?bhgxmgenzyl)(octahydro 4, 7- met hanoi nden-5-yl ) ami ne,

- exo/ endo- (-) - (3- met hoxybenzyl ) (oct ahydr o-4, 7-net hanoi nden-5-yl)am ne,
exo/ endo- [ 1-( 3- netHﬁ?%Mﬁ@ﬁ?Pgethyl](octahydro-4,7-nethanoinden-5-yi)-

anm ne, exo/ enghat R2-gindlR4 obenzyl ) (3a, 4, 5, 6, 7, 7a- hexahydro- 1

H4,7-meth d
exol emrjrg (gn?: Eoregt?é%’z@g‘?‘%%ﬁ%ﬁh%g%on?e %Otn%&QhV'(? ht?’%—f gr 9' ’met hanoi nden-
5-yl)am ne, exol endo-(3a, 4,5, 6,7, 7a- hexahydro-1

H4,7- nethanqagg nggyi)(S nethoxy benzyl ) am ne, 25

exo/ endo- ( 3a, 7a- hexahydro-1 H 4, 7- met hanoi nden-5-yi ) ( 3- net hoxy-
benzyl ) ani ne, together are -O-CH,-0-;

exo/ endo- (decgiaydr o- | , 4- net hanonapht hal en- 2-yi ) ( 3- net hoxybenzyl ) - am ne,
exoYendo-(S,ﬁagiE%yﬁb zyi ) (oct ahydr o- 4, 7- net hanoi nden-5-yl )anmi ne, 30
exo/ exo- (3-fl 9 50ctahydro-4,7-nethanoinden-5-y|)anine and

exo/ exo- ( 3- met hoxybenzyl ) (oct ahydr o- 4, 7- met hanoi nden-5-yl)am ne and their
pharmaceutically acceptable salts or trifluoroacetates. Mst particular
preference is given to the foll ow ng conpounds, having exo-
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35 configured nitrogen and an endo-fused five- or six nenbered ring of the
formula 1: exo/endo-(3-ch | orobenzyl) (octahyd ro-4, 7- net hanoi nden-5-yl)a
m ne, exol endo-(3-fl uorobenzyl) (oct ahydro-4, 7- met hanoi nden-5-yl )ani ne, 14
June 2004 5 exol endo-(3-fluorobenzyl)(3a,4,5,6,7,7a-hexahydro-1
H 4, 7- met hanoi nden- 5-yl)am ne,
exo/ endo- ( 3-fl uorobenzyl) (3a, 4,5, 6,7, 7a-'ﬁexahydro- 3H 4, 7- met hanoi nden-
5-yl)anine, 5 are hycrogen;

exo/ endo- b/enzgkée plfel leryi(Bctehyaidiv b | 1At ﬁé\%{cﬂﬁ@e.ﬂ ﬁmﬁ@“ﬁgzgezdgnyg)
am ne, exo/ enaQ [ ac enz 0C | -
yl )am ne, ex OPQHS%GI{ Z;hémt@eHB?eﬁ QH § ?6@?% S'ﬁ groaceta

4, 7- met hanoi nden- 5-yi ) ani ne,

exol endo- ( ecwg I m ne
exo/ endo- ( § i: ?ﬁ%’;’(@ﬁgﬁ%@%ﬁgoct Qh)@g tS'?lZ@fﬁfIerﬁa %‘érﬁxﬁ’ and
exo/ endo- (3 55anig cﬁrhﬁvfa@ﬂlsaad? \fﬁartcpra%nnmhe@dym)@m‘frtbe 15
and their phatsrangaiti cbal havuagcem@bhﬁgmbt fit@igeh! bhiuanoagsiadeas fivadi t abl e
acid additi on (Igghg al I pharmacol ogi cal |y acceptabl e
.acids, for e ‘%eﬁéﬁgd) ﬁ{% fcul ar hydr ochl ori des, |actates,
sulfates, ci exefeado-(3shlorehenzy!)tantahydre-d, Phethdraindsgn- ﬁqu)hmme‘.,ul f onat es,

p- t ol ueneq@0 é%/%ﬁaai(ﬁaﬂuo%bﬁéﬁgﬁ tafhgaﬁf@tﬁﬁe Bﬁf&l’éﬁtﬁl&?so fHelt amat es,

| ycer ol ho rou éorresponds to
tg hg phar ngcoggﬂgeﬁ?wnéﬁ%ﬁm 'XE?Q;WI(O%M@T“ ?—mqt anRipdR-Et¥res are

al so suitablamiy If the conpound of the forrmula | or |a contains one or

Conpounds. an i eASY TR meiaa e B IR 7 ToeRpadhBRE s M vt e or

m xt ures ther 8%, However, the ami no substituent has to be in the exo

position #hd bkelehtidg)-(3aettoxhBeifoctanftre 7 vt shoindéRBRMEMINE] V. 30
‘exo/endo-~(-)-(3-methoxybenzyl)(octahydro-4,7-methanoinden-5-yl)amine,
exofendo-[1-(3-methoxyphenyl)ethyll(octahydro-4, T-methanomden-s-yl)

amine,
exofendo-(3-fluorobenzyl)(3a,4,5,6,7,7a-hexahydro-1 H-4,7-methanoinden-
20 5-ylyamine, -
exo/endo-~(3-fluorobenzyl)(3a,4,5,6,7,7a-hexahydro-3H-4,7-methancinden-
5-yl)amine,
exolendo-(3a,4,5,6,7,7a-hexahydro-1 H-4,7-methanoinden-5-yi)(3-methoxy-
benzyl)amine,
25 exolendo-(3a,4 5,6,7,7a—hexahydro-1 H-4,7-methancinden-5-yl)(3-methoxy-
' - benzyl)amine,
exo/endo-(decahydro-1 4-methanonaphthalen-2—yi)(3-methoxybenzyl)
amine,

exolendo-(3,5-diﬂuorobenzyl)(octahydro-4,7-methanoihden-5—yl)amine,

30  exo/exo-(3-fluorobenzyt)(octahydro-4,7-methancinden-5-yl)amine and
exofexo-(3-methoxybenzyl)(octahydro-4,7-methanoinden-5-yl)Jamine
and their pharmaceutically acceptable salts or trifluoroacetates.

Most particular preference is given to the following compounds, having exo-
35 configured nifrogen and an endo-fused five- or s:x-membered ring of the
formula 1 ‘
exolendo—(3—chIorobenzyl)(octahydro—4,T-methanoinden-S-yl)amine,
exo/endo-(3-flucrobenzyl)(octahydro-4,7-methanoinden-5-yl)amine,
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The al kyl or al kyl ene radicals nmentioned can be straight-chain or
branched.' In a fifth aspect of the invention, there is provided, a process
for- preparing a conpound of the formula | or | a as defined in the first
aspect which conprises 35 ' -a) reacting a conpound of the fornula Il or 11
a 14 June 2004 6 11 11la with a conpound of the formula Il in the presence
of suitable reducing agents and optionaldy also Lews acids directly to
gi ve conpounds of the forrmula |l or'|I a | RL in which S1, S2, -B, Rl, R2,
R3, R4 and R5 exadendo-{fluorebensyiida.4, 51®7;H6rh@(ahnd®pﬂddeﬁmqhmomﬂm anot her
A is a bond of-y()ainite3) - aIkyI and A" is h or (Cl1- C3) al kyl and A" and A"

Lﬁ%ﬁé?eéfwcta?b%w ol B o % A e B P e

formula IV or 5-Vl)an1k5381 R4, RBIVR2 R Na forned from corrpounsis O;nt2ﬁ| um-
I ; :

Forul ae 1 15 0foldloRugBirt spBoHS. fihethfiopBly 9 kB bl 21,

exanpl e, chl or @Sy tosyl ate, and then converting the intermediate with

sui tabl'e reducéxugends{ras mmtwe@ﬂﬂw@%r@hﬁ-t}fetﬁﬁd‘ﬂﬂéé or la, 25 or
c) reacti ng a’ ﬁ%rm.%nd o%‘-(the formula I'l or wi th an al kyl ati ng agent

of
exolendo—(+)—(3-rnethoxybenzyl)(octahydro—4 7-methanoinden-5-yl)amine,

. 10  exofendo- -(decahydro-1,4-methanonaphthalen-2-yl)(3-methoxybenzyl)-

- amine, ‘ :
exo/endo-{(--3-methoxybenzyl}{octahydro-4,7-methanoinden-5-yl)amine
and '
exo/endo-(3,5-difluorobenzyl){octahydro-4,7-methancinden-5-yl)amine,

15 and their pharmaceutically acceptable sals or trifluoroacetates.

Suitable acid addition salts are the salts of all pharmacologically acceptable
.acids, for example halides, in particular hydrochlorides, lactates, sulfates,
citrates, tartrates, acetates, phosphates methylsulfonates, p-toluene-

20 sulfonates, adipates, fumarates gluconates,” glutamates, glycerol ,
phosphates, maleates and pamoates. This group also corresponds to the
pharmacologically acceptable anions. However, tnﬂuoroacetates are also
‘suitable.

25 If the compound .of the formula | or {a contains one or more centers of
asymmetry, these can be either S- or R-configured. The oompounds can be
present as optical isomers, diastereamers, racemates or mixtures thereof.

" However, the amino substituent has to be in the exo posst;on and the ring
A has to be endo- and exo-fused, respechvely
30
' The alkyl or alkylene radicals mentioned can be straight-chain or branched.

In a fifth aspect of the invention, there is provided, a process for preparing a
compound of the formula | or | a as defined in the first aspect which comprises

35 ' -a)reacting a compound of the formulallor i a
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the formula V 14 June 2004 7 R4 RBR5 N VRL in which Uis a
nucl eophilically substitutable group.- such as <chlorine, brom ne and
i odime and al so nesylate, tosylate or triflate 5 or another good | eaving
group - and the other radicals are as defined above, but where the carbon
atomto which Uis attached correspondsyto the carbon atom of the carbonyl
group, preferably |%\;h fresence of non-nucl eopfilig¢ bases, such as
di i sopropyl - ethyla or d) reducing carbo of the formila Vi
or VI a R4, J -A* N SCl ',S2 VI R4, A LNR3[K OR2 R3 R7T R2
VI a in which A* jshh (- C3) - al kyl andit he/olhery rBd'caIs are as
15 defined above to give the:gprrespondi ng am nes; or BHA0- Of
di al kyl ating conpounds of the formula | or la in whi ¢haS1 is a free
el ectron pair and S2 is hydrogen, with alkylating agents of the fornmula 20
VIl S*--U VI

with a compound of the formula Ill in the presence of suitable reducing

agents and optionally also Lewis acids directly to give compounds of the
5 formulalorta

R4
R3 RS pw

i
N o

R1

in which 81, 82, B, R1, R2, R3, R4 and R5 are as defined above,
10 while independently of one another A’ is a bond or (C4-C3)-alkyl
and A" is h or (C1-Cgz)-alkyl and A® and A“ together with the carbon
atom of the carbony! group represent the same number of carbon
atoms as A;
or _
15  b) isolating the intermediate of the formula IV or IV a

S1
) RS i R5 g
4 A — R4 | Al P .
s Y O
R3 R1 B R3 R1A
R2 R2 IVa

formed from compounds of the formulae Il or I} a and Hl}, in which, if

20 81 is (Cy-Cs)-alkyl, an onium nitrogen is formed which is
associated with a counterion, such as, for examp!e, chloride or
tosylate,

and then converting the intermediate with suitable reducing agents into the
compounds of the formula 1 or la,

25 or : .
c) reacting a compound of the formula Il or 1l a with an alkylating agent of
the formula V |
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in which S is (Cl-C4)-alkyl and Uis as defined above, thus 25 obtaining
tertiary am nes or quaternary ammoniumsalts; or f) reacting a
di cycl opentad ienyl platinumconplex of the formula VIII 14 June 2004 8
Vil Pty --~C d | )-1 \ with amnes of the type of the formula I X 5 in.
which S1, S2, R, R2, R3, R4 and R5 are gs defined above, while
i ndependently of one another A" is a bg{] or (C1-C3)-alkyl and A" is h or
(C1-C3)-al kyl and A and A" together w *h the carbon 10 atom to which the
nitrogen atomis attached represefmt3 R@Aununber of carbon -atons as A,
and then reducing the internediate fo ] to |[give corpounds of the fornula
I (J.K Stille, D.B. Fox JACS 197 € a5 0ptionally foll owed by
conversion into the pharmaceutically adceptable salt 15 or
trifluoroacetate. US patent 4 024 274 oe 74/ F018) descri bes
nor bornyl am nes having a simlar type of structure, but an unknown steric
structwure, which haye qgoqd,  diuretic and. saluretj.c tivity: 20 ring
screeni ng of the Ian&ﬁl\‘ﬁci—h%r'so? f&&?ﬁ‘%?@“ﬂ@a@ \Péf?ShW@ﬁ%tgfaagemS,UCﬂJas was
surprisingly found chiatingdremitepod iokine fandhalso ygeylaié, ©sylatd or aifate

potent Inhsbitors obr bREHRPUAYY Rl oRE R the WP adtecdidtdrd) o The

nmost potent conpound wa altdiureti ¢ act1Vi and,
25 surprisingly, itdefedhahovsedut phere heicabestatametoawhichliigiatinched
act: \d/| tyi Eo t hat @Orﬁéﬁwmd@rt]@fhetbﬁrb@leﬁfd\*ﬂﬁftr@éat?b? grodh,sal : diuresis
cou not be i pce ) ic structure o e tricycle wa
unknown, therﬁ%@y i‘h@'l(éc%rtes%eog Ué%'ﬂu?lSHPH'B?)??F’B?'eS {f‘%%tﬁc’péﬂ Tioners,
i.e. a total ethylmgine, sterically

10 or ‘

d) reducing carboxamides of the formula VI or VI a

RS 1 ¢
R4 e RO Q1 82
A _
T VI R4 A* \
0 /% T ‘m
R3 R1 :B (0]
R2 R3 R1
' R2 Vla
in which A* is a bond or (C1-Ca)-alkyl and the other radicals are as
15 defined above |
to give the corresponding amines;
or

e) mono- or dialkylating compounds of the formula | or la in which S1 is a
free electron pair and S2 is hydrogen, with alkylating agents of the formula

20 Vil

s*—U Vil

in which S* is {C1-C4)-alkyl and U is as defined above, thus
25 obtaining tertiary amines or quaternary ammonium salts;
' or

f) reacting a dicyclopentadienylpiatinum complex of the formula Vil
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different structures. For these pairs of enantioners, it was found that

only 14 June 2004 9 two pairs have a potent NHE3-inhibiting activity,
whereas the other two pairs of enantioners have hardly any NHE3- bl ocking
properties. Elucidation of the nost active structure by X-ray anal ysis
showed that the nost highly NHE3-active pair of enantioners are conpounds
having a 5 defined exo-configuration for8the nitrogen and a defi ned
endo-fused five- nmenberpged ring. The pair of enantionmers which is slightly
| ess active has the ddinined exo-configuration for the nitrogen and a
defined exo-fused fi ered ring. The two remaining pairs of

enanti onmers having d ine%é’endannxo and endo/ endo configuration,

respectively, show hap ny 10 NHE3-inhibiting activity. Furthernore, it
was surprising thac;*t’h\e deMi ned separated enantioners of one of the
exenpl ary conpounds hawing the defined exo-configuration for the nitrogen
and the defined endo-fused five-nenbered ring were both of 15 simlar
activity at the NHE3. Oning to their enantionmeric steric arrangenent, a
consi der abl e it berieseef the tgmd ofvtheommgladXpect ed here. Wth respect to the
known i nhibitors of the sodium proton exchanger, subtype 3, according to
EP- A 825 178 (HOE 96/ F2§E) whi ch represent 20 relatively polar structures
and correspond to hge agyl quani dine type (J.-R  Schwark et al. Eur. J.
Physi ol (1998) 436" @ 2 gonpounds according to the invention are

R

surprisingly |ipophil bst nce Wi ch are not of the acyl guanidine
type. ‘and which reRp : novel structures for the inhibition of
NHE3. According to our arche \they are, after the 25 acyl guani di nes j ust
menti oned and the del ayed actsgn spualamne (M Donowitz et al. Am J.
Physi ol . 6 (Cell Physiol. 45): C136-Cl44; activity is observed after one

hour), only the third class of substances of NHE3 inhibitors which has
hi t hert o been di scliosduch SdorRAridd, Ri2y IR3,He4 astloREnanet ao defindd amwvaHE3

i nhi bitors, they arvﬂnféeirh%beﬁ&%rﬁ L6 ShoThotri ATRPA 3R SN RESRRIGT acti on
is not del ayed The Iér &IFJI’I iT | E ré‘g%d 8 a (ﬁtggs $ﬁ
preferably in the ¢ 'B’Irhﬂ'&l alkyla /B &1& gefeer i é'g)eeﬁa}qny
Fliegel etpal., Bicegb@no Which. themuﬁbgeﬁ@torﬁ&s attathéd rkBRfent e shinenas al so
detected in the bra}{tﬂntﬁé%of'c\fgrb%tn é‘%ms as A,

and then reducing the intermediate formed to give compounds of the

formula | (J.K. Stille, D.B. Fox JACS 1970 (92), 1274),

‘optionally followed by conversion into the pharmaceutically acceptable salt

15  or trifluoroacetate.

US patent 4 024 274 (Hoe 74/F018) describes norbornylamines having a
- similar type of structure, but an unknown steric structure, which have good
diuretic and saluretic activity.
20 ‘
During screening of the large number of examples given in that patent, it
was surprisingly found that some compounds of this type of structure are
potent inhibitors of the sodium/proton exchanger, subtype 3 (NHE3). The
most potent compound was then examined for its salidiuretic activity and,
25 surprisingly, it was not possible to demonstrate any salidiuretic activity, so
that a connection between NHE3 activity and salidiuresis could not be
shown.

Since the steric structure of the tricycle was unknown, there was a choice
30 between four possible pairs of enantiomers, i.e. a total of eight sterically
different structures. For these pairs of enantiomers, it was found that only
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35 Neuroscience 79: 591 - 603).  The conpounds of the formula I or | a
according to the invention are suitable for use as antihypertensives for
the treatment of primary-and secondary hypertension. 14 June 2004 10
Mor eover, the conpounds on their own or in combination with NHE inhibi tors_
of other subtype specificity can prot e(t:)t 9organ_s whi ch are a;:gtely or
chronical l'y undersupplied w th oxygen by reduci ng or preventing
i scheni cal |yy i WauRRES aamg%pomﬁlgbia-mmngmgmtu ewhereasdtheaotiver swof or
exanpl e for sugiiscadf i ericaitivaidis Oiﬂ@a/ée-!ﬁafdl n éﬂydgﬁglgfsﬂﬁi?giﬁmﬂ éﬁ%‘?%p%%tion |
transpl antati : e conpounds can be u ] . i
of thg organsQ&ﬂHC'p%@&-ESf]H}e nggﬁﬁt'vﬁhﬁt"ﬁ%\"ienﬁy Séﬁ%’v%a?yﬁ'%ﬁhﬁ’WdeP@ft@@t i on of
removed organsnostohigblyahlbi%-mﬂviengairr@‘a&mmrttomerg;hamr ngb_&gés tngwrr@ggdw o
hysi ol ogi gal degihBd fdyal ol ﬁgﬁe [ )
gcﬁte logo(r5 chronegé\lidénb?yg? %’Phﬁg atrrfEtl na%'ﬂy%agvan%og%é%g?f,dsﬁ\ﬁeey_ can
be enpl oyed frg?mb? fRg-nhhe pateti enantipmers whieh imalighllyt less astivehest i ne.
Cor r espondi ng the defieed em-obﬁmum@or?iﬁirltﬁ?nﬂﬂfye!hsénﬁ Q%ﬁ%ng%?(gﬁ%émwts f-(c)lr 15
danmage, the c nt.i al so.suitable,as _
t he tg r eat nent o¥ Pg%ﬁeﬁnﬁg's?@é ?Whe'%ﬂﬁW%s?aést)LﬁpaWPrﬂﬁﬁ H@Y}Pﬁrd}’@f‘e@he CNS,
where they ar @&ndafexabred erdo/endemtanfighiationheespectivelynt shasw shardiye any  of

cerebral gdennHEANHbYiBHg abfigtyconpounds of the fornula | or |a according
to the invention are Iikgévvi se'suitable for the treatnment of forms of shock,

such as, for exanple, of allergic, cardiogenic, hypovolemc and of _
bacterial 20 FsrbeknorEhdt wassonprising thatithe ndofinednsipeeated éfBHtioHRIBRE i n the

[ ' : t tre . Of respiratory
Congit ¢ fons. i n e\ B8 SISO IR el ML SRR tatcr B! o
central respi %8 Bifp9e8 alid (e daftiedesndasiuseddivermpmbershring veare, batiofien

i nfant deabh, sjpikdropetiaty vat 3behYNEEBA) OwWilkg Cté- tlidt 8fantRRenat Sbdc

[ | ' - spiratign, respirator
i sor dor s dur PHgnaBHL A RsRRRE I Reuee R ae Py e BB el ve and
‘m-xed fornms of sleep apneas, acute and chronic |lung diseases with hypoxia
and hyper capnWith respect to the known inhibitors of the sodium/proton exchanger,

subtype 3, according to EP-A 825 178 (HOE 96/F226), which represent
20 relatively polar structures and correspond to the acyiguanidine type (J.-R.
Schwark et al. Eur. J. Physiol (1998) 436:797), the compounds according
to the invention are surprisingly lipophilic substances which are not of the
acyiguanidine type and which represent entirely novel structures for the
inhibition of NHE3. According to our searches, they are, after the
25 acylguanidines just mentioned and the delayed action squélamine
(M. Donowitz et al. Am. J. Physiol. 276 (Cell Physiol. 45): C136-C144;
activity is observed after one hour), only the third class of substances of
NHE3 inhibitors which has hitherto been dis’c_loéed. .Compared with the
abovementioned known NHE3 inhibitors, they are better able to cross
30 membranes and onset of action is not delayed.

The NHE3 is found in the body of various species, preferably in the gall

bladder, the intestine and the kidney (Larry Fliegel et al., Biochem. Cell.

Biol. 76: 735 - 741, 1998), but it was also detected in the brain (E. Ma et al.
35 Neuroscience 79: 591 - 603).

The compounds of the formula 1 or | a according to the invention are
suitable for use as antihypertensives for the freatment of primary .and
secondary hypertension.
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Addi tionally, the conpounds increase the nuscle tone of the upper
respiratory tract, thus suppressing snoring. A conbination of an NHE
inhibitor with a carboanhydrase inhibitor (for 35 exanple acetazol am de),
the latter producing a nmetabolic acidosis and thereby even increasing
respiratory activity, proves to be a favorable conbination with increased
action and decreased use of active conpdu%d. 14 June 2004 11 It has been
found that thélareopanrile esrapoundsy dro titdie owry et irorcohebireation Wilhd NHzat i ve

ffect, and tk f dy.ant | . t for
Crm nent bowe TR of SR RRCHELRATIR proller spbiheBnichdf8 daffide” '
associ at ed wi ©Of &monically i wrdarsupiedi wilBstyaen abyargdyicing gar preventingy

advant ageous. iddheirficdlN ihMIeMAEMEGE STRE e ateOthRi X Mablel 85 MRdi@ImdHts bidr! ary
cal culus. The co o.the i nvention

n of the formula’l or la.,accqrdin .
may 10 addit pgﬁﬁ)pfeyu ﬁgvﬁurgwaan?W??wsef@&t "?)nl%ﬁﬂ@l’ pg'aﬁs i T2 9rgRAN of
cell's, for exéapsplahiatioobwhste thel compaindsecaat bensaed dotinforpthelprotectibn on of
I : f f g
Uhorof or e sul CLLILURBNS if i, Bpnd WeRIBAY ARG romdlial R brbtellion 3702,
prol i f erati onrerao¥edhPrganisy foropxagaplgriliing traakeentamith onstarage dhevesf e used

as anti at her ophisivloyicasbathFlukiseahd iRl ahsteriothdiradipiehes BEAY) dréaiut@ns,

car ci nonagQus _di r | br.ot | | saorders, .such as pul nopnary fibrosis,
hepati-c f{l rogﬁsag'fpﬂ?%eﬁ%q'{efyibgﬁ)ﬁgs,ﬁ%@ﬁﬂ%ﬁﬁe?ﬂ ‘1“%8%9 t MY é‘ba‘ﬁe
hyper t r ophi es empioyedder prexsnting ischeminally indused damagedpdhajntestpleasi a or
prostate hypertrophy. 20 The conpounds according to the invention are
effective inhipitors of the  cellu|ar, sodium proton antiporter, which is
raised in nuné%5r§§pﬁri“§59 dlor Sheiy e@’?kﬁ‘ﬁn?’%l aghnte ANt o'ﬁ?h%[f‘!ﬁ’éh!bs'eﬂﬁ?%i s,
di abet es, et cdamagenthencaérhpsundseatespotehtially alse stdtableyasaurticirhéststior

TeasUr Ry s, yiuifBaient bPlscRUAER 6 tnb herfid VREN! RparibhebAhS s,

| eucocytes. The conpounds accor di ng nvention are t
sui tabi e as oWheratehgresyitablepifer sxample; ipe the dreatmenbof siraligl @ ofi their

use as di agnoséiebsalfedienihdstebesrittatommpoands ofihbffermadaildileacBbrdi@y t ai n

forms of hype | ‘ 4SO roscl i of . di abet.e
proliferati ve{(%jﬁ{sbts)lrngg?té&é{eglﬁe&ggéeos'\?/ﬁetgﬁet%g ‘@%E%Sﬁﬂﬁ‘%t bl %frﬁ'é Off%ml al or
| a are suitaB¥eh asrfopexarsple; oballargicapgrdiegenie.dwpavoiamic aad of bacterial

20  shock.

- The compounds furthermore induce an improvement in the respiratory
~drive and are therefore used for the treatment of respiratory conditions in
_ the following clinical conditions and illnesses: impaired central respiratory
25  drive (for example central sleep apneas, sudden infant death, postoperative
hypoxia), muscle-related respiratory disorders, respiratory disorders after
- long-term respiration, respiratory disorders during adaptation in high
mountain regions, obstructive and mixed forms of sleep apneas, acute and
chronic lung diseases with hypoxia and hypercapnia. | '
30
Additionally, the compounds increase the muscle tone of the upper
respiratory tract, thus suppressing snoring.

A combination of an NHE inhibitor with a carboanhydrase inhibitor (for
35 example acetazolamide), the latter producing a metabolic acidosis and
thereby even increasing respiratory activity, proves to be a favorable
combination with increased action and decreased use of active compound.
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30 genesis of high blood pressure, for exanple of essential hypertension.
It-has additionally been found that NHE i nhi bitors have a favorable
i nfluence on the serumlipoproteins. It is generally recognized that the
formati on of arteriosclerotic vascular changes, in particular of coronary
35 heart disease, excessively high blood4ipid values, so-called hyperlipo-
prot €i nem as, ,are signifjcant, risk factor. The |l owering of raised serum
| i popr ot ei ns ,@1&%@?%@ 8?@%&%%9?&9@9%‘09?@&&8 ingyfo the ifyegling havea and
regressi on of midhlaxatid effetf, andhtheyesan Theretwormivadtageouslydbe qised dde
I nventi on can erhe: e y|.ax] n . I eqgf essi on
14 June 2004 !162(9&%% g#h@o%”é"?‘@%é‘?%‘%%aﬁéé@‘m%h' yﬁ%ﬁr@tﬂ% %(rgﬁ\?:%}ﬁ'&é g causal
risk factor. WEhamiq kamage,essesiaiedovithhebstaintionsinadhe rivtesting)' areadis hel i al

dysfuncti o spadicor®ly advhatagespounds of the formula | or | a are valuable
medi caments for the prevention and for the treatnent of coronary

vasospasns, atherogenesis and atherosclerosis, left-ventricular

hypertrophy alids flirthermadre pessikle do pravephfdmnatian of bilisondaitilas.di sorders. The
conpounds nentioned are therefore used advantageously for the production

of a nedi cam&xglt_l for theqsgr evention and treatnent of sleep 10 apneas and
nuscl e- r el at ediN¢ LGFRAUHNEISy O they forgia | ef 1a rpccprdipgdei tbe Bventiommay anment

fo& “the p‘{Oa}/eadd!itwnalyd have aaneinhibitings @ﬁéi;c:ﬁ”l@ht Ew ﬁrbﬁeﬂ{t_@ﬁuﬁf }c@ﬂs, %rda t
nedi cament fo r 0 r - _fpr the.oroduction a i canen
having a | aXa%’fé}gﬁ@ff‘bg%@%tocfﬁtFﬁ'gﬁ%f%@@nqngweﬁallfgpa&gpr{:gry@sgtﬁar PRPEEY i nal
obst r uct i ons; Museletealispi bel wompswinds of-thenfainudad rar la@re ttherefdresuitablet i on and
treatment of £ sadBletherialicdYorlIHISEL h AR EASHDHBIAN B GifibiA! and

peri pheral organs, supch as acute ki dpe ailure, stroke, en S states
of shock, i nt%s???ﬂ]dJa&Y LEHaer §',"§é:‘ta€'. &%@fp'ﬁ be B?%ﬁﬁ&?'&i?“&ﬁms%{ rabigs.c anent
for the tteatagents afjaingplatetiabetic eomblicationsf carcinbmatoweddisbiders, fibfotie .

medi canment f og; r | |, S he repsi s.. 20 for
the producti %ﬁ@%ﬁ%@E%‘”‘P&?Wﬁ%ﬁé&?@%ﬁ%gﬁﬁ%é,@i L fbrags,

- di seases causfayelial dysfpgtion, orean bypsrirpglies @ndihypernlasias.dawartionarof a
medi cament f oprostate hyperpldsiaor prodtdis egperophpf di seases caused by

endot helial' dysfunction; for the production of a nedicanent for the

treatnment_of infestation by ectoparasites; for the production of a
20 The compounds sccording to the invention are effective inhibitors of the

cellular sodium/proton antiporter, which is raised in' numerous disorders
(essential hypertension, atherosclerosis, diabetes, etc.) even in those cells
which are easily accessible to measurements, such as, for example, in
erythrocytes, platelets or leucocytes. The compounds according to the
25 invention are therefore suitable as outstanding and simple scientific tools,
for example in their use as diagnostics for the determination and
differentiation of certain forms of hypertension, but also of atherosclerosis,
~ of diabetes, proliferative disorders, etc. Moreover, the compounds of the
formula 1 or | a are suitable for preventive therapy for preventing the

30 genesis of high blood pressure, for example of essential hypertension.

[t has additionally been found that NHE inhibitors have a favorable
influence on the serum lipoproteins. It is generally recognized that the
formation of arteriosclerotic vascular changes, in particular of coronary
35 heart disease, excessively high blood lipid values, so-called hyperipo-
proteinemias, are a significant risk factor. The lowering of raised serum
lipoproteins is therefore of extreme importance for the prophylaxis and
regression of atherosclerotic changes. The compounds according to the
invention can therefore be used for the prophylaxis and for the regression
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25 nmedi canent for the treatnment of the illnesses nentioned in conbinations
w th hypot ensi ve substances, preferably w th angi otensin-converting enzyne
(ACE). i nhibitors and angi otensin receptor antagonists. A conbination of an
NHE i nhibitor of the formula | or I a with a blood lipid |evel-Iowering
active conmpound, preferably with an HMG CpA-reductase 30 inhibitor (for
exanpl e I ovastatin or pravast at i n), wher€ the latter produces a

hypol i pi deni c chethesasclerpticabaagys,i indhabthey exuludey patdusaliesk faghoroeitli i es of
the NHE inhi b‘tﬁlQVpr&Ectléﬁéf thevadbds!a Rﬁf tf?e eRd usetdg?#a for{ %)f R HreE

conbi nation wth increa ction ecrease orrpoUnd 35

What is clai mitf icgnlpﬁ’é’”‘i%ﬂfﬁ %lf(Préi o5t 3 e Malyabie Yable eedisasmegdor M8 bitors
of the fornul préventioh andaforthy dieatmeht afredichahp vaseypaERY atrre% bl ood

lipid levets d 0 rofon e |nh|b|tors
wth hypot%nm \?/'Q aa?iil] S&EFOS% n?éfp%ﬁtggwéél @g&%ﬁ%ﬁ lﬁn‘:%uﬁﬁct?geg’aﬂ'

Medi cament mhﬂwp@m&ﬂﬂtﬁoﬁth@@@@ﬂﬁdelﬁr | a can be adninistered orally,
parenterally, intravenously, rectally or by inhalation, the preferred '

adm ni stration,bein ndent. on- the | cul ar, clini cal p| cture -of the
di sor der. The[}P %fﬂﬂ‘dg"? meqtloaega@{ebﬁqgg ke disednadyartageasisit &fethter with

5 phar maceut i paddm:tmmlofaalmedlcbmeht ifor \ed qarévertipnagred |tmaltmenm offefdegy ne. The

Kich| w ed
b auni 19 4y fiphéag B ""é?%‘*'%&é'?@d [eSpilry WediSns? 16 1 ArciBfc of 0 ©0°
formul ati on. B'&ﬁ"i?é%e Aok hgt preveydians andvirpgtmerd of §n0l§nL93|zf@Bith$f?dbetms 10
tabl et auxi | i ef iaeneatichraériteforaloiieyifg CHIBBA Un@sSxet The e . prbaudtﬁmpeﬁ% ble to

f mul si f fl
cortigent s pHetlseR VAL bt e?sffsc?‘”fmésws?ﬁ'r&foﬁrp%’rd Brabpgt o || V"
adni ni strat i ofitesing] Qb@l@ﬂ@n&efqmrﬂp@unwuahm nbfxed medicamieat fob taddi ti ves
sui tabl e f®r pRiveniith Eﬁé Qreaﬁﬂéﬂ éﬁil%@lb% &llsed %ﬁéhém@é@% Rarpérl*?ﬁ[

dil t d t
Cui Labl & adm f GEPUP BHY RATPLSFA. igags, Pael s SouBLKeY 48lLEPe SURKR.q

gel atin capsehdagerousatates of shatlc ditestiral digdrgerspbtet;ifonthe produdtioexel pi ent s
whi ch can be a¥e&Scathent Foﬁ eeﬁgétﬂéﬂe‘?\t g g&&&ﬂ&}eﬁter&&%hefibﬁheﬁg&?&ioﬂm

car bonat e, PO a%(il um F
particul ar co? iggment o5 ﬂE‘?\|p§e‘695§'8“|c9feﬁ‘38¢@9f36ﬁ5'§@rﬁldt%th@f%P&CQSlﬁl ther as

dry or as2(hoi far theaprotestion of a medicament for the prevention and treatment of
diseases caused by elevated cholesterol levels; for the production of a
medicament for the prevention and treatment of diseases caused by
endothelial” dysfunction; for the production of a medicament for the
treatment of infestation by ectoparasites; for the production of a
- 25 medicament for the treatment of the illnesses mentioned in combinations
‘with hypotensive substances, preferably with angictensin-converting
enzyme (ACE) inhibitors and angiotensin receptor antagonisis. A
combination of an NHE inhibitor of the formula | or | a with a blood lipid
level-lowering active compound, preferably with an HMG-CoA—reductase
30 inhibitor (for exémple lovastatin or pravastatin), where the latter produces a
hypolipidemic action and thereby increases the hypolipidemic properties of
the NHE inhibitor of the formula | or | a, proves to be a favorable
combination with increased action and decreased use of active compound.

35 Whatis claimed is the administration of sodium/proton exchange inhibitors
of the formula | or | a as novel medicaments for lowering increased blood
lipid levels, and also the combination of sodium/proton exchange inhibitors
with hypotensive and/or hypolipidemic medicaments.
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Suitable oily excipients or solvents are, for exanple, vegetable or aninal
oils, such as sunflower oil or cod-liver oil. 25 For subcutaneous or
i ntravenous adm nistration, the active conmpounds are brought into
sol ution, suspension or enulsion, if desired using the substances
customary for this purpose, such as sol%gﬁlizers, enul sifiers or other
auxi I-iaries. Possible solvents are, for anpl e: water, physiol ogical
sal i ne sol uti Medivana¢nts wdlich cdrdainexeomppeured hanicd camp bemantihistegéy oeallg] , in 30

addi t-i on al so,sHoAL | Uki h UGCOSEK, O [.t Ok SO, ' , or
al ternativel ypé m_xrtaﬁﬁqu{fr%qﬁ'g u\§; Fi Sﬁéalg)ol (\gllgn& @%ﬁ?@hédb%ﬁ 'tég%rféy

phar maceut i caPdmilisiAtian Saingr dependanti en the iraiticwar glinical pickire efethssol s or
sprays are, f@isoRigtNPhe cofpouhd®Nér | & ¢aneRSIISorPthed Bilis bP togetier3fitt he

active conpou f.the formyla | orn L a.in a pharmaceuticall accept abl e
sol vent , gchgﬁg&ﬁ#u@%lﬁ%ﬁag??’ %‘Fhé{h&?“eBPaﬁxgﬁ%{’%m%{‘ 'r‘ﬁeﬂ%?ee of such
sol vents. 14 June 2004 14 |If required, the fornulation can also contain

other phar maceysifefdon SiMdd ih%ﬁ{elﬁﬁbis?élﬁma énwségéaﬁh%e@@ﬂ'mow; and

stabilizers, aﬁg al sgf, a prg%ﬁlc ant. Suc e? preparati|on contalns fhe active
cormpound cust Wir AKAIBRES 5 W eHEr Suitableoror be Aasivedi phaengcavticat o 10, -
in particul arfdzm}!atio&pm@sidemtsdl\;erﬂsﬁ gebiobmirld tagenpé,gbmpp@éarydgﬁ%ﬁ,@, of the
active coqpou r 0 a istered and t
frequencyﬂgf a gﬁ& n?lss faé{elgoénprﬂd%%ﬁ_eeﬁoé%ﬁ?t%c}erﬂ%@frédnggabgﬂgs' d{n'_SaPPfﬂbIgf E’act i on
of the conpouHss 0§&@xampleli antixidants, dispersantshemudsifiersuantifaaass faver t y of

the illness tgolgehtsspicdenaitided SollbiliAeX or 886rantg! ght  and i ndi vi dual
responsi veness of the nmanmal to be treated. On average, the daily dose of a

compound of the formula | or I a in the case of a patient of approxi mately
75 kg in wei ghor a8 cxal admipist@tion Tormy/ the, active moedpmands yaré -miedwiithgthet 0 at
most 100 {gy/ dediﬁ\‘}eTs[bgﬁ'iYaﬁf@'f this Eﬂr Wl §ucl’?%bsé3&ﬁﬁerﬂ%, EBilibis"GS iRy eVven
hi gher and esaif:m %/Wgore reqﬁ nt" doses _nay al'so be necessary, Tor
exanpl e up .t 4. #ndiAe AN JdBedngrns ahine customary ireethgds dnfol the
admi ni strat i osyitdote adrinipirationnforine, sacteasftalslets| obatedttabietd, ¢idird gematinhe
intensive carg,iijids, dtaduoad altBhdiYr AIRYsIIRONEE 1Mk EXSRENs Wilich can

be used are, for example, gum arabic, magnesia, magnesium carbonate,

20  potassium phosphate, lactose, glucose or starch, in particular corn starch.
In this case preparation can take place either as dry or as moist granuies.
Suitable oily excipients or solvents are, for example, vegetable or animal

oils, such as sunflower oil or cod-liver oil.

25  For subcutaneous or intravenous administration, the active compounds are
brought into solution, suspension or emulsion, if desired using the
substances customary for this purpose, such as solubilizers, emulsifiers or
other auxiliaries. Possible solvents are, for example: water, physiological
saline ‘solution or alcohols, for example ethanol, propanol, glycerol, in

30 addition also sugar solutions, such as glucose or mannitol solutions, or

- alternatively a mixture of the various solvents mentioned. | '

Suitable pharmaceutical formulations for administration in the form of
aerosols or sprays are, for example, solutions, suspensions or emulsions of

35 the active compound of the formula | or | a in a pharmaceutically
acceptable solvent, such as, in particular, ethanol or water, or a mixture of
such solvents. '
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Experimental section: Abbreviations used: CH2C 2di chi oromet hane O chem cal
lonization DIPdiiso ro | ether EAethyl acetate ESel ectrospray HOAcacetic
aci d -H2Owat er H202hydr ogen per oxi de bboiling poi nt MeCHmret hanol
MySO4magnesi um sul fate nmprel ting poi nt MSmass spectrum MIBnet hyl tert-bu |
et her NaBH4sodi um bor ohydri de NaHCO3sodi um bi car bonat e NaOHsodi um hydr oxi de
RTroom t enper at ure THEt et r ahydrof uran TFM ri fluoroacetic acid HCl h
drochloric acilé @quﬁeﬁpr{hat ift?ﬁi:ﬂétidrhec;ﬂaﬁlbﬁs bfént@fn s(gcﬁg,- aphaffacedcalune
2004 15 Am ne 2V 14S .0 e exol/ endq-.configyr .
oct ahydr o- 4, 7- I%Eé‘i %ﬁgiiaas SVHQ?#‘H%’ qg.n@irflers aﬂH gtapihzers, and aiso a
bi s- ( 6- chl or o-Fapdallant 65uchya prepasatjalr wnta!HSAhQaammmmpmMGL‘fstgﬂn}aﬁlydnafene
N, N' - di oxi de ' | I t @t e; %ﬂ xture
of 167 g of diaéc]dccc%n(?egﬁ?tg)-nlgi%eﬁ%m 1‘%%_% (l%‘%ébélggi S?V\g(g'et"?c ac?olgfaﬁr 60 m
of ethanol @ a Xif y 0.3 to 3, % by weight. _

The dosage of the active compound of the formula | or | a to be
administered and the frequency of administration depend on the potency
and duration of action of the compounds used; additionally also on the

10 nature and severity of the illness to be treated and on the sex, age, weight

and individual responsiveness of the mammal to be treated.

On average, the daily dose of a compound of the formula | or | a in the

case of a patient of approximately 75 kg in weight is at least 0.001 mg/kg,
15 preferably 1-10 mg/kg, to at most 100 mg/kg, of body weight. In acute

-episodes of the illnesses, even higher and especially more frequent doses

may also be necessary, for example up to four individual doses per day. In

particular on i.v. administration, for example in the case of an infarct' patient

in the intensive care unit, up to 200 mg per day may be necessary. |
20 '

Experimental section:

Abbreviations used:

CH2Clz |dichloromethane mp melting point

|Cl chemical ionization MS mass spectrum

DIP diisopropyl ether MTB methyl tert-butyl ether

EA ethyf acetate NaBH4 |sodium borohydride

ES electrospray NaHCO3 [sodium bicarbonate

HOAc |acetic acid NaOH sodium hydroxide

H20 water RT room temperature

H202  |hydrogen peroxide THF tetrahydrofuran

bp boiling point TFA trifluoroacetic acid

MeOH |methanol . HCI hydrochloric acid

MgSO4 mégnesium'suifate

25

Description of the synthesis of some amines:
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10 420 mM of a 15% strength sol ution of hydrogen chloride in ethanol were
t hen added dropwise with stirring. The mixture was stirred at room
tenperature for a further 3 hours. 500 ml of dil sopropyl ether were added,
the m xture was stirred for a further 10 m nutes and the crystals were then
filtered off. Virtually colorless crystaié, np. 177-178C. 15 bl) '
oct ahydr o- 4, 7- net hanoi nden- 5-yl am ne A sUspension of 10 g of
bi s- (6-chl or o-Aai¥, B, 6, 7, 7a- hexahydro-1 H 4, 7- met hanoi nden-5-yl ) di azene

and under an’ kDTS, oL R TR/ GTRtred  Sghydfse PYLARTRRLER .. 1°°C

filtered off, iNgs| vent was evaporated under reduced pressure using a
rotary evaporator, the semcrystalline esi dae was mxed with water and

the m xture was made strongly alk ition of 10 N NaOH. The

m xture was extracted 3 to 4 tines w tert-butyl ether and the
organi ¢ phases were dried over sodium 25 s e, and the solvent was then
distilled off and the oil was rectified under reduced pressure. Bp5mm
86-91 C or 9 aA)dis-&-chlero73a4.SieX Jayhkahyirot] H-fBnhethancidden 5-yl)-am ne and

30 3a, 4,5, 6, 7,dasdm@ra iy dicide 5t anoi nden-5-yl am ne 14 June 2004 16
20 g of exo-5-1sothi ocyana'!to ,Z,g T{/ét;roe.ndodl cycl opent adi ene (Maybridge

I nternational) were dissolved IIFI 60 : (o and the sol ution was
boi |l ed under reflux for 27 hoursH B'F'él ' ngonents wer e renoved
under reduced pressure, 50 m of u

added and the m xture was extra thr@&gI

eous NaCH solution were
fth in each case 100 m
f CH2Cl 2. Th d
of oL@z T g}eye bf SoamP R R QY IR HhaRd otm%rfgwalawo}é@ﬁtaremve
Rf (CH2CI 21Me O4i¢R8a o000 9&9@0@1 f)?e“c aci anq&/sﬁp ei!@ootmnébat 119°62)

tert-but yho(3a420,rhl 6f 3, 75% hstremigtivt solutioht &, Hydre ékﬁ%ldﬁdl@nrrﬁetﬂahof GRfdanmat e
and tert-butyly(3a, heq Qrdpwide nﬁ%ﬁhgtgﬁﬁg 3%hé M’Eﬁ}»é‘ A0 "GBd at room
temperature for a further 3 hours. 500 ml of diisopropyl ether were added,
the mixture was stirred for a further 10 minutes and the crystals were then
filtered off. Virtually colorless crystals, mp. 177-178°C.

15 :
b1) octahydro-4,7-methanoinden-5-ylamine
A suspension of 10g of bis-(6-chloro-3a,4,5,6,7,7a-hexahydro-1H-4,7-
methanoinden-5-yl)diazene N,N'-dioxide, 60 ml of methanol and Raney
nickel was hydrogenated at 100°C and under an Ho pressure of 100 atm
20 for 10 hours. The catalyst was filtered off, the solvent was evaporated
under reduced pressure using a rotary evaporator, the semicrystalline
residue was mixed with water and the mixture was made strongly alkaline
by addition of 10 N NaOH. The mixture was extracted 3 to 4 times with
methyl tert-butyl ether and the organic phases were dried over sodium
‘25 sulfate, and the solvent was then distilled off and the oil was rectified under
reduced pressure. Bpsmm 86-91°C

or
a2) 3a,4,5,6,7,7a-hexahydro-1H-4,7-methanoinden-5-ylamine and
30 3a4,5,6,7,7a-hexahydro-3H-4,7-methanoinden-5-ylamine

H,} H
Hz2N 2
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5-yl)carbamate 15 12.8 g of a m xture of 3a,4,5,6,7, 7a- hexahydro-1
H 4, 7- met hanoi nden-5- yl am ne and
3a, 4,5, 6, 7, 7a- hexahydr o- 3H 4, 7- met hanoi nden-5-yl amine were dissolved in
200 M of THE and, at RT, adm xed with a solution of 18.7 g of
di-tert-butyl dicarbonate in 200 m of THE 12 ml of triethylamne were
t hen "added dropwi se, and the m xture was'stirred at RT for 2 hours. 20 The
vol atile corrp(ﬁ@eglDtsemﬁesotbmnymmtuﬁc&dlhydmm'ei@dmyelspenmdwm (Mwbnd §i due

h t I
o or| ;S?of’?r TR ioAR were ey ze'a”@ R Rt Hel %\‘ﬁa%%&%fw%? 0. 68
MS (Cl+) : 25 oemipbndegsefg.gg for &% qwgyﬂ'he volatlle components were removed

(octahydr o- 4, Gnaet P@mea @sé‘m&lawﬁﬂ m@a@@%@ﬂam aqﬁeéumoﬂ Sofation
tent - but yl (3% oi nde, car bamat e

5 d
and tert-botyl eg%fd%b ex’%f%%%ﬁ‘%w teﬂngr?%?wgﬁd”'ﬂhghgg l CR88r banat e
were di ssol vedODrmbof GHaBl2. nEheh exisacta rwergodiechiover mgS&4 anddhel mh.cent

a/d of 200 my o TR R IR eR, pRSYRACThS b2l B R e ket ' D"

the volatile éﬁnponents were renoved under reduced pressure. ThIS gave 470
my of a resi an(OHzgcaﬁdMqIDIdﬂ-K)Angd)3I§B(1Dl)l%) 0579 MO (B8+): §50) M+H52 (M4- H) {
35 d2) oc ahydro , 7- met hanoi nden-5-ylam ne trifluoroacetate 460 ng of
tert-butyl (oct ahydro 4, 7- met hanoi nden-5-yl )carbamate were dissolved in 5
m of trifl uob8htest-betybiSad, 56007 a-hexahydroridi-desmethancinten54)- 14 June 2004

L7 for 24 houaoanide arfltaiibtyl CORENET A H@ia‘hyHRfQHr@?‘?H&ﬂaH&ﬂ@énreduced

pressure, % of a pale'y ow foa
Rf ( EAl HEP! moﬁ%ﬁé&?@%ﬁturat ed aqueous NH3 soI ution 10:5:5:5:1) _ 0.30 5
M5 (Ol +): 152 (MrH){ or a3) Cctahydro-4, 7-net hanoi nden-5-ylamne 10 3.3 g

of a mxtyge qbg3d 4 3 Rixkurt2 ol BENBE, P75 HbxANJERLIALY A& AR 0inden-5-
ylamine and 3a4,5,6,7,7a-hexahydro-3H-4,7-methanoinden-5-ylamine
were dissolved in 200 ml of THF and, at RT, admixed with a solution of
18.7 g of di-tert-buty! dicarbonate in 200 ml of THF. 12 ml of tnethylamme
were then added dropw1se and the mixture was stirred at RT for 2 hours.
20 The volatile components were removed under reduced pressure and the
residue was chromatographed over silica gel using DIP. This gave 15 g of
a colorless oil which was crystallized from n-heptane; mp 94°C.
Ri(DIP) = 0.68 MS (Ch) : 250 (M+H)*

25  c2) tert-butyl (octahydro-4,7-methanoinden-5-yl)carbamate

500 mg of a mixiure of tert-butyl (3a,4,5,6,7,7a-hexahydro-1H-4,7-
~ * methanoinden-5-yl)carbamate and tert-buty! (3a,4,5,6,7,7a-hexahydro-3H-
4,7-methanoinden-5-yl)carbamate were dissolved in 20 mi of methanol and
30 2 ml of acetic acid and hydrogenated under an atmosphere of hydrogen (1
bar) for 6 hours, with the aid of 200 mg of Pd/C 10%. (50% water). The
catalyst was filtered off and the volatile components were removed under
reduced pressure. This gave 470 mg of a resm-llke amorphous sohd
Hf(DIP) 0.70 MS (Cl+) : 252 (M+H)
35
d2) octahydro-4,7-methancinden-5-ylamine trifiuoroacetate
460 mg of tert-butyl (octahydro-4,7-methanoinden-5-yllcarbamate were
dissolved in 5 m! of trifluoroacetic acid, and the mixture was stirred at RT
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yl am ne and 3a, 4, 5, 6, 7, 7a- hexahydr o- 3H 4, 7- net hanoi nden- 5-yl am ne (exanple
am-ne 1, a2) were dissolved in 30 M of nethanol and reduced under an
at nrosphere of hydrogen in the presence of 0.5 g of PD/C (10% . 15 After 4
hours, the catalyst was filtered off and washed with net hanol. The
filtrate was concentrated under reduced gfessure giving 3 g of the desired -
- product as ar} oil. MS(ESt): 152 (MtH)} 20 Am ne 2) Synthesis of the
endo/ exo- conf i'3fuf% HoHEs: JMQ@WGWW wgse tiery remaved endab redusetut | on

of 15 g of tl‘lpl:gﬁ@éf?g;ﬁng,f}@a gaﬁﬂg Slisw fdan®0 M of nethanol, which had
been saturate 3. was ter ddition_ of Raney
ni ckel , hydrog}éﬁ%te in aﬂ? / té"%{?%%ﬂ‘:'%'a ‘g}bcé'h'lopﬁﬁésl)re of 100
bar for 10 ho®3Q0 The catalyst was filtered off and the solvent was
distilled sff moder) rg@q@m ressure, and the mxture was then 30 nade
strongly al kal i ne usSing NaOH and extracted 2-3 tinmes with ethyl
acetate or with diisopropyl ether. The conbi ned organi c phases were dried
and subjectedoro fractional distillation under reduced pressure. Bp6-7mm
86 - 88C. 14 June 2004 18 Amine 3) Synthesis of the endo/endo-configured
oct ahydr o- 4, 7- net hanoi nden-5-yl - am ne: NH2 5 a)
1, 3a, 4, 6, 7, 7aaBkRstahydeo-4, rmettanairslandGylairinae oxi me 10 g of bis- (6-
chl oro- 3a44, 5, 6, 7, 7a- hexahydro 1H 4, 7- net han0| nden 5-yl)diazene N, N -di -

i soanyl al cohol, and

oxi de from anhrlﬁg 1) re suspended in 75

t he suspensio sog \AFiAP%H'?at@cd Fetpdt 1 dR- "foihY@llorHﬁ '(T@lethial@@néefeﬁyt hi ng
had EG?R di sgulamzde t émd mi 34,4156, Woka- hexdr@dlréawvmaémﬁﬁern%klf@ ylei gnelo
i ce ba an Hel Jn

of zinc dust (é@@leg&ﬂéﬁr he mxteu?%&e!g%&ﬂ%gb rﬂltgtc L 1"eF|B€ﬁ’ and )
then cool ed, UbHer 3n atnqgphere pf bydregenfin siei prasenee lof A gM?[b‘@a(pOP/&)t ed
under retﬁlceﬂftar a3RUrs; thd RatalRs WwHEAiaed I ANE KasRE wiPOmEth4io) Sffer and

al | oved filtrate was concentrated under reduced pressure, giving 3 g of the desired
product as an oit. e
MS(ES+): 152 (M+H)"

20 Amine 2)

Synthesis of the endo/exo-configured octahydro-4,7-methanocinden-5-yl-
amine:

25 A solution of 15 g of tricyclo[5,2,1,0>%|decan-8-one in 60 ml of methanol,
which had been saturated beforehand at 10°C with NH3, was, after addition
of Raney nickel, hydrogenated in an autoclave at 90°C and a hydrogen
pressure of 100 bar for 10 hours. The catalyst was filtered off and the
solvent was distilled off under reduced pressure, and the mixture was then

30 made strongly alkaline using 10 N NaOH and extracted 2-3 times with ethyl

' acetate or with diisopropyl ether. The combined organic phases were dried
and subjected to fractional distillation under réduced pressure. Bps-7mm
86 - 88°C. '
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to stand overnight. The ether was then decanted off fromthe precipitate 15 -
and washed three tines with sodi um carbonate solution and twice with
wat er,. The organi c phase was dried over magnesi um sulfate and filtered,
and the filtrate was then concentrated. Subsequent distillation under
reduced pressure gave 3.3 g of an oil whjgch was directly reacted further.

20 b)- oct ahydro- 4, 7- met hanoi nden-5-yl am 2.2 g of

|, 3a, 4, 6, 7, 7a-ATBi&@B)dr o- 4, 7- met hanoi nden- 5-one. oxine were dissolved in 50
m of net hanolgyrimeki RS | | | 4\~ | r, were
added. The m xstyu_r e v’\ﬁgpﬁ%o?}@ogéénat 2%?@?6Ij%‘ooﬁglhﬁgﬁ#’ﬁ%é%qog&g%b\ﬁgﬁgurs and
the catal yst #8MPhen filtered off and the sol vent 25 was evaporated under
reduced pressure. The residue was takenjup ip ether and 6 N aqueous sodi um

hydr oxi de sol ution, the phases were ed, the aqueous phase was
extracted three tines with ether, the tied or gani ¢ phases were dried
with magnesium sulfate and filtered Napd filtrate was concentrat ed.

This gave 1.8 of a colorless oil whiéh 30 was purified by kugel rohr
distillati®n. E\% Hi,8a.4:6,¢,78-18Babydrb-4, RenetbanociadenBiore oximean0 @i of bibRe( C +) :

1552 (I il 55 PNy ) PTG e v
oct ahydr o- 4, 7-°Pﬁ9ten§%i 3aBg-5-al) weresuspended itV of isoamny! Bl@Holiearh- 8- one
(Alddr i tCE) er ¢helisaspensish ias 166wy he&e@ft%ﬁ\‘_@ﬂdﬁﬂ% lsﬁ?ﬁwlg. @r{de‘)@\t%r?@\ff\%e{ ﬁt o
and with sli | i rrin admixed a |itfle at a tine .
g of solid Sg@%gcnt%cé?gr@%og\%ddmiﬁ%w}m wagrqogﬁedgtp rom tteWP@rﬂtPf& HPBIRE t hen
stirred f&9 aiest hath, and 25l of dry\aiblanal, 12.6anichf glanial agetic 26id and 6 ohg,
about 40 il ofind didiersRicichn TReaiRfe VHORUASR roll Al IR PHoRariP il Of

Acetate and t RROEENJIE 20 Hes. TGre AR e AU GYeBPRERCHIERI once
wi th sodi um bredudedrpressigel The mesidutnwas stilyd irae S0AIE dffelissr amasallbiwerd Usi ng
g??”ﬁ; : ghm SUL’E@%ﬁrﬁ‘g\éér Rar'!;lﬁ gfrﬁ;ﬁi%ﬁé‘%&PHQEA}h&%ﬁ%mﬁ SRRt 9 of an
1gva aR washed three times with sodium carbonate solution and twice with '
‘water. The organic phase was dried over magnesium sulfate and filtered,
and the filtrate was then concentrated. Subsequent distillation under

reduced pressure gave 3.3 g of an oil which was directly reacted further.

20  b) octahydro-4,7-methancinden-5-ylamine
229 of 1,3a4,6,7,7a-hexahydro-4,7-methanocinden-5-one . oxime were
dissolved in 50 ml of methanol, and about 10% Raney nickel, dissolved in
50% water, were added. The mixture was hydrogenated at 100 bar and
- 100°C for 20 hours and the catalyst was then filtered off and the solvent
25 was evaporated under reduced pressure. The residue was taken up in
ether and 6 N aqueous sodium hydroxide solution, the phases were
separated, the aqueous phase was extracted three times ‘with ether, the
combined organic phases were dried with magnesium sulfate and filtered
and the filtrate was concentrated. This gave 1.8 g of a colorless oil which
30  was purified by kugelrohr distillation. This gave 0.96 g of the desired amine
as an oil.
MS (CH+): 152.2 (M+H)"

~ Amine 4)
35  Synthesis of the exofexo-configured octahydro-4,7-methanoinden-5-yl-
amine:
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under reduced pressure. This gave 20.7.g of an oily liquid (bpp.5 76C). 15
b) - 2- (oct ahydr o- 4, 7- met hanoi nden- 5-yl )i soi ndol e-1, 3-dione Wth stirring,
1.7 g of diethyl azodicarboxylate, diluted with 5 nl of THF, were added to
a-solution of 1.66 g of octahydro-4, 7- net hanoi nden-5-o0ol, 1.47 g of
phthal i m de and 2.62 g of triphenyl phospm ne in 15 m of' THF. 20 . The
reaction m xture was allowed to stand overni ght and then concentrated, the
residue was stirred with ether, thgprecfpytate was filtered off with
suction and the filtrate was concentr > residue was purified over
silica gel using toluene. This gave 1 / yellowoil. M5 (C+): 282.2
(MrH) + 25 c) exol exo- oct ahydr o- 4, 7- metianoi nden-5-yl am ne 0.4 g of
hydrazi ne hydrate was added dropwi se to a solution of 1.12 g of
2- (oct ahydro- 4, 7- net hanoi nden-5-yl )i soi ndol e-1, 3-di one and 15 m of
et hanol , and tHeckahydin-4, 7wasthenpinded-%ol 65C for 2 h. The pH was then 30

. : i AN . t L, the
S‘r”eE?L??a_ﬁg o ﬁ”b%*??’l"é‘ﬂ[fé%?-“}a(ﬁééfldﬁ?aﬁﬂa?'ﬁ%@%}%@ ere Mol i TR0R oi'Ge
was purifi®d B MrEpar AN &t [t tehperatire and, withslight coling and stising:
(0.05% tri f1 uadorieed iaciitieial)a tifeewita-618)j of sgweoaﬁmopr?ygﬁpe% %s]dt h§5
i ‘e Pt TN gl SRLORUT s G ol 014 1 0me
2004 20 Exarrpr‘sg%nd Ownn&n@- YVithi eapling, aberel 49 sd oft AdN &HGInweress theinvaddédkr e are
racemat es. Eédrmi\ﬁsé,: fo;IIﬁWﬁg iﬁtﬂgﬁéﬁ nﬂ5 of %Ht@l‘é 012% mixtHI;/e was concenirated, fhe
e )t 39l R RRORA AL S| e ol Sl S b S v
sol ution of O_M@dihgd&ncehﬂtmwmrzﬁmdgo?hwghhramﬂimtmbnaf g?ﬁ"émﬁ% Egen-
S-ylam ne (amef/] heeftiél pRasd v @edPuSi a Rl
toluene is he%trlg%oﬁgeﬁtpaﬁeg.qmis fgg\r/e 6%ngbasn gig ?Vi%ltﬂg vr\}asii lpugf\"?éedgby dis?illa%gsdr: at room
* under reduced pressure. This gave 20.7.g of an oily liquid (bpg.5 76°C).
15 N '
b} 2-(octahydro-4,7-methancinden-5-yl)isoindole-1,3-dione
With stirring, 1.7 g of diethyl azodicarboxylate, diluted with 5 mi of THF,
were added to a solution of 1.66 g of octahydro-4,7-methanoinden-5-ol,
1.47 g of phthalimide and 2.62 g of triphenylphosphine in 15 ml of THF,
20 . The reaction mixture was allowed to stand overnight and then
concentrated, the residue was stirred with ether, the precipitate was filtered
off with suction and the filtrate was concentrated. The residue was purified
over silica gel using toluene. This gave 1.36 g of a yellow oil.
MS (Cl+): 282.2 (M+H)"
25 |
c) exo/exo-octahydro-4,7-methanoinden-5-ylamine .
0.4 g of hydrazine hydrate was added dropwisé to a solution of 1.12 g of
2-(octahydro-4,7-methanoinden-5-yl)isoindole-1,3-dione and 15m! of
ethanol, and the mixture was stirred at 65°C for 2 h. The pH was then
30 adjusted to pH 1-2 using conc. HCI and admixed with 10 m! of ethanol, the
precipitate was filtered off and the filtrate was concentrated. The residue
was purified by preparative HPL.C over RP-18 using acetonitrile/water
(0.05% trifluoroacetic acid). Freeze-drying gave 567 mg of product as the
trifluoroacetate. Treatment with aqueous sodium hydroxide solution and
35 ethyl acetate gave 322 mg of the free amine.
MS (CI+): 152.0 (M+H)"
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tenperature overnight, after which the solvent is distilled off. The
résidue is dissolved in nethanol, and 0.181 g of sodi um borohydrate is
then added in small portions with stirring to the ice-cool ed yell ow
solution. The mxture is stirred at roomtenperature for several hours and
then made strongly acidic 15 using exce met hanol i ¢ hydrogen chl oride
solution. The mixture is stirred briefl¥, the precipitate is filtered off
and the sol vefXamplefistilled off fromthe filtrate. The residue forns a

col orl ess to $Jriledy indica®ld SeRYIYS Ak | 20 Exanpl e
2: (exol endo) - ( 3- flluolr obenzyl) - ’ %atﬁéleggﬁ'pleg;g%exaﬁey roaﬁéll:h- %57

nmet hanoi nden-5-yl)-am ne and (exolendo) (3-fluorobenzyl)-(3a,4,5,6,7, 7a-
hexahydr o- 3H Exampiet heaxo/mmiem{:scmb)etmnzye(oz&r@a&am -fetitandindenc 5yt

3a, 4,5, 6, 7Tg7ay ﬁﬁ E %&Bﬁ% He4, 7- met hanoi nden-5- yl am ne and

3a,4,5,6, 7 7a- hexa ¥ ﬁ-ﬁ 7 met hanoi nden-5-yl am ne (see amne 1, a2),
315 pI of 3 quorobenzaIdehyde an W-t.0l uene- sulfonic acid were
dissolved in 5 mM of toluene ( *th@l m xture 30, was boil ed

under reflux for 5 hours. The vol ati(tI "‘I A SH wer e then renoved under
reduced pressure, the residue was taken I n~¢0_mM of MOH 152 ng of
NaBH4 were added and the m xture was all O\de to tand at RT for 15 hours.

Th t | 004 21 of EA
and washed ¢ v et SRS of A6 efll Kh@lell BRP o pdaludteuGa atonatioos
sol ution. TheS@lutien Péo\ﬁésg af thecexsven Qfg@ﬁﬂglmdiocﬂahydm-&énneﬂmaomﬂenoved
under reduced5plgainer eamﬂteew;iraw V562 ef O3 2hioRbh a‘ihséhgg in_2p i .
col or ess oi

gc% ?2163 rJI(S ef ﬁ@ﬁ%(sgraai?c? a ﬂ?gb?’ﬁfﬁ?ﬁﬁ %E%ﬁga\e/tﬁ%% lowsd 1o stand at room
(exo/ endo) - ( 3tempeyatirg Oovertight adlijetrehidh thel salvertt ib aistillod @ff: The residue | IS
i 1 e eeotett SMB 010} Sk bR BHELALT . o
were synt hesi sgll gﬁgt,cggé \Mlgf § |rp5 pcg-goo echy(elgp(y sek@oeﬂhwsuﬁt@er)s . 270
(MrH) + 15 stirred at room temperature for severatl hours and then made strongly acidic
15 using excess methanolic hydrogen chloride solution. The mixture is stirred

briefly, the precipitate is filtered off and the solvent is distilled off from the

fltrate. The residue forms a colorless to slightly yellow crystalline

substance, mp 241°C.

20 Example 2: (exo/endo)-(3-flucrobenzyl)-(3a,4,5,6,7,7a-hexahydro-1H-4,7-
methanoinden-5-yl)-amine and (exo/endo)-(3-fluorobenzyl)-(3a,4,5,6,7,7a-
hexahydro-3H-4,7-methanoinden-5-yl)-amine

25 |
- 300 mg of a mixture of 3a,4,5,6,7,7a-hexahydro-1H-4,7-methanoinden-5-
ylamine and 3a,4,5,6,7,Ta—hexahydro-SH-4,7-methanoinden-5-ylamine
(see amine 1, a2), 315 1l of 3-fluorobenzaldehyde and 10 mg of p-toluene-
sulfonic acid were dissolved in 5 mi of toluene (anhydrous}, and the mixture
30 was boiled under reflux for 5 hours. The volatile components were then
removed under reduced pressure, the residue was taken up in 20 ml of

MeOH, 152 mg of NaBH4 were added and the mixture was allowed to
stand at RT for 15 hours. The reaction mixture was then diluted with 200 ml
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Exanpl e 4: (exo/ endo) - 5- ( 3- met hoxybenzyl am no) oct ahydr o- 4, 7- net hano- ~ HH
, O H inden-2-o0l OH a) tert-butyl (3a,4,5,6,7,7a-hexahydro-1
H 4, 7- met hanoi nden-5-yl )- carbamate and tert-butyl
(3a, 4,5, 6,7, 7a- hexahydr o- 3H 4, 7- net hanoi nden- 20 5-yl)carbamate 12.8 g of a
m xture of 3a, 4,5, 6,7, 7a-hexahydro-1 H 4, 7- met hanoi nden-5- yl am ne and .
3a,4,5,6,7,7a-hexa h ydro-3 H 4, 7- et ha I nden-5-yla mne were dissolved
id_n 200 mb of I THEArdd easHed, twickmivithdn védch @aseob0 miast @Ea@%}téla.gq@ogg
i-tert-buty | | mnpe were
%W@Og%gﬁgﬁn The Rixtlite Rhs Bled. dver rﬁln%é)éﬁ%xﬁggl&e %F’R’F?BEYVE?;

t hen added dropw se, the mxture was sSti rred The
vol atil e conpde@ayved ider redusash prassure.r Brapasativer &G over ®F-dBatisiggaphy

over silica geketsitie \hier gr4died 5051 gg;g)(qé%l fﬁ)smaigdje Co%}%% a0 zation

L PR el o 0 noee

(2- hydr oxyoct ahydr o- 4, 7- met hanoi nden-5-yl ) carbamate 14 June 2004 22 4.87 ¢

of a mxture b 7L drg-,Jl.H4 7- .neth a

noi nden-5-yl) ggﬁ t’gjrir%t?’ ¢ (gg#c?n@ éﬂﬁ‘g’? 3? ;(7 é?%ggy%ﬁ @ﬁ%‘&%‘ﬂ%‘?‘@%ﬂﬂ

4, 7- met hanoi n (&gt exyasamdiamineandiexelendet(3ama 56, Fi7 adiexablydmnaHs
(anhydr ous) a4(;?5-nﬂthﬁbin%-%!)(ﬂ-m@t%x%éﬁiw}ainqﬁeOf bor ane/ di net hyl sulfide
conpl ex ipatoluene were added using a syringe. The m xture was stirred at
RT for 24 hours,.a furthe m of a 2 Msolution of borane dinethyl
sul fide 'corrpl.e'xo' age ) '
stirred at RT for
renmoved 10 under r edyg presg
aqueous NaOH solution were added
m of a 30% strength aqueous H20 -
for 10 mnutes, and a further 100 mM of a 3 N aqueous NaOH sol ution and

The compounds of Example 3 were synthesized analogously to Example 2.
RHEA) = 0.35; MS (CI+) : 270 (M+H)" | :

15
Example 4: (exo/endo)-5-(3-methoxybenzylamino)octahydro-4,7-methano-

A \ ~H
_ H
inden-2-ol CH

- a) tert-butyt (3a,4,5,6,7,7a-hexahydro-1 H-4,7-methanocinden-5-yl)-
. carbamate and tert-butyl (3a,4,5,6,7,7a-hexahydro-3H-4, 7-methanoinden-
20 5-yijcarbamate : ' '

12.8g of a mixture of 3a,4,5,6,7,7a-hexahydro-1 H-4,_7-methanoinden-5-
ylamine and 3a,4,5,6,7,7a-hexahydro-3H-4,7-methanoinden-5-ylamine
were dissolved in 200 ml of THF and, at RT, admixed with a solution of

25 18.7 g of di-tert-butyl dicarbonate in 200 m! of THF. 12 ml of triethylamine
were then added dropwise, and the mixture was stirred at RT for 2 hours.
The volatile components were removed under reduced pfessure.
Chromatography over silica gel using DIP gave 159 of a colorless oil.
Crystallization from n-heptane gave 4.9 g of colorless crystals, mp 94°C.

30 Re(DIP) = 0.68; MS (ES+): 250 (!\/|+H)+ |

b) tert-butyl (2-hydroxyoctahydro-4,T-methanoinden—sfyl)carbamate
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20 m of a 30% strength aqueous H202 sol uti on were added. The reaction 15
m*xture was stirred at RT for another 10 m nutes and then extracted three
times-with in each case 200 ml of CH2Cl 2. The extracts were dried over
ngSO4 and the sol vent was renoved under reduced pressure. Chromat ography
over silica gel using MIB gave 2.9 g of 5\2 anor phous solid which was still -
cont ahi nated by regioi soners. 20 Rf (MIB) 0.47; Ms (A +) : 268 (I\/H—|)+ c)
5- am nooct ahydr o- 4, 7- net hanoi nden-2-ol trifluoroacetate 300 ny

tert-butyl (2- OX):0CL a 4 in [ '

di ssol ve)d/ |§1 ‘hﬁzb df?“é Pﬁ%ﬁ"gace(tyl 2@5@3’9 ﬂ%iﬁ s’z‘éﬁe?%ﬁaéﬁgs I_i\%rrred at
25 RT for 30 HPRteBEind fmé mﬂaﬁl?am@tecéﬂ%dﬂémlv@ﬂé‘ 5,6ch7a-besshydira:Ster
reduced pressu,B-mathasoigdans-534 ﬁamrﬂéteaviefié' Hrs%bkfﬁds‘iﬂ 'ngﬂ' 6P WRRnEsed

f1 g r t5 hgr Sai )58 u%gﬂh@ég%§ %‘@P?ﬁﬁ%aw scng MBS/l methy? suffi Idg "

5- ( 3- met hoxy b&emplexinio} umeanq@raﬂdedmmg Basmngde'ﬁhénmktu@@asg;tm‘bd at
5- ani nooct ahy gepfdh.ot m@amrm?ao?rgpdféé yﬁym@a £ hatdne] eﬁlﬁég};lgﬁg and

3- nethoxybenzalgﬁﬁ de | ssol ve uene
the mxture %l’f @cfmﬁ‘ﬁ’ﬁérw‘?r@quﬁlﬁ digsingsa [sytinge a'Fﬂéh%H"Wr%tWBB @tlﬂ'ed’ponent s
\r/h/er ef t p/gn r e eRIT dod anothed @cleslirpr Q‘héLBVcﬂatllé' %mﬂcﬁ@n@@véﬂ@&hé?‘?@ﬁlfgg q i nTﬁo

0 a or . The
m xt ure 8;2 tﬁ@ﬁéﬁﬁ?%dgg é\':ééﬁﬂp%ogbol}ﬁ' WE@@%%‘%@?&& Qﬁ\ﬂRgeNvﬂq(uﬁ OH% each
case 30 nl of NeQidspltioswene adfesband theamidgreswhstslawly atimixed gdthi Tnphase
was dried ovelof RDSI% ﬂmﬁgtmaq&éoublﬂlﬁo%o&ﬂutﬁf‘n 'FHé' Mibre \Ras rsﬁ}é%éjlefg R‘fi‘de

ave

o0 e " oo e, TR EE AR Nt iob 5% NSamyis NeOtksytoroast (Vers)
5 Exanple 5: 28dn @ BeYdstyerigth muhomyblgﬁ&yé@hﬁt&niwb;eﬂaddéﬂ TFHekdasten -
e tgan "f'ﬁ‘eﬁy SSBE ART 1 Adthés 1 mindfds Bl then extracted thrce
oct ahydr o- 4, 7 é’ g 'r’i'd@ﬁcg GAseniaQ8 mbef netpClon The axracts avevendried

over mgSO4 and the solvent was removed under reduced pressure.
Chromatography over silica gel using MTB gave 2.9 g of an amorphous
solid which was still contaminated by regioisomers. | |
20 R{MTB)=0.47; MS (Cl+) : 268 (M+H)"

¢) 5-aminooctahydro-4,7-methanoinden-2-ol trifluoroacetate ,
300 mg of tert-butyl (2-hydroxyoctahydre-4,7-methanoinden-5-yl)carbamate
were dissolved in 3 ml of triflucroacetic acid, and the solution was stirred at
25 RT for 30 minutes. The volatile components were then removed under
reduced pressure. This gave 340 mg of a resin-like sofid which was used
further as such.
Rf(EA/HEPlMeOH/CHchzlsaturated aqueous NHg3 solution 10:5:5:5:1) =
0.28; MS (ES+) : 168 (M+H)
30
d) 5-(3-methoxybenzylamino)octahydro-4,7-methanoinden-2-ol
309 mg of 5-aminooctahydro-4,7-methanoinden-2-o! trifluoroacetate and
225 mg of 3-methoxybenzaldehyde were dissolved in 10 ml of toluene
(anhydrous), and the mixture was boiled under reflux for 5 hours. The
35 volatile components were then removed under reduced pressure. The
residue was taken up in 10 ml of MeOH, admixed with 208 mg of NaBH4
and stirred at RT for 16 h. The mixture was then diluted with 100 mi of EA
and washed twice with in each case 30 ml of a 10% strength aqueous
NaHCQ3 solution. The organic phase was dried over mgSO4 and the
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10 p-toluenesul fonic acid and 20 ml of anhydrous tol uene was boil ed under
reflux for 3 hours, the toluene was distilled off under reduced pressure
and +the residue was dissolved in 20 mM of nethanol. Wth cooling, 0.36 g
of . sodi um borohydri de was added in small portions to this methanolic
solution, and the m xture was stirred at,joomtenperature for 18 hours. A
15 sof-ution of hydrogen chloride in net ol was added, the precipitate was
filtered of f &Rlyenhwasdpmened wagderirestcet gdessure uGtimmatedraphy qveesiigae. The

resi due was bejel eﬁngmmwh:afﬁ | 10em@br e amBRfholis Sl Of di ethyl ether
wer e added wi LA ng. Lo A e .Jgns ture was placed in the
fridge for sﬁ@h’[ﬁ%ﬁu%ﬁ) ~a¢128t g@bt%ﬁ méHngstance was then filtered
off. 20 Colorless crystals, np. 190 - 194C. Exanple 6: _
(- ool epaokxbrie bR BR Kb  AehRMelyBerlzy i BBERTAS 4, FiSanoY! ) @M e
(-) - (exol endojnden-srytaminglamroehlorida ahydr o- 4, 7- met hanoi nden- 5-yl ) ami ne
hydr ochl ori de 500 ngy of
rac- ( 3- met hoxybenzyi) (oct ahydr o- 4 gn-5-yl)a mne hydrochloride
from Exanpl e 5) were separatedQn™& nufros r on a 30 preparative :
YAy,

colum from Di acel Chem cal s (G‘fb@- Chi r al Ox25, 10p). The _
conditions used were as follows: fI¥W ratef 3 mn, 14 June 2004 24

tenperature: 24C, . eluent mxture: n-hex ahol /i sopropanol / TFA
10111110. 1, i ; r - ' : -enantioner: 198 ny,
L PRes o 100 g% SFEED MR 174 SRl convert

i . 0 =) -
the 'tcﬁngﬁurljgég?‘ﬁggd/%%ﬂw%etggewﬂ%mﬁeﬂamm agiingHe 2 reatalyigramount giest i on
wer e adni #d w}tbi’uepestlamiwmid&mlbaetrﬂ §@h#ﬁ9@6u§ﬂ§lﬁgﬁ@%&as Eg%cghﬁ %'ggdw;ge
extracted two a0l s hoursireClonitfead BRRIE ofindes Sedicedtbrergimi i chhas s
were dried usthegrasidicewiagrdissalves & 28dnk df meatbanol. Myith thelirfg, |0.86geofras
concentrated gadiam HREIBAHIE" /88 UsEded NA %ﬁl%iﬂdEBrt)f%% td AKRD n@nkRotR! NY!
acetate and TiLtared oVl Sndud wad Slitdd 8 room t%mplelrétru?é for 18 hours. A
15 solution of hydrogen chloride in methanol was added, the precipitate was
filtered off and the solvent was distilled off under reduced pressure. The
residue was boiled in ethanol and filtered off, and 150 ml of diethyt ether
were added with stirring to the filtrate. This mixture was placed in the fridge
for several hours, and the crystalline substance was then filtered off.
20  Colorless crystals, mp. 190 - 194°C.

Example 6: (+)-(exo/endo)-(3-methoxybenzyl)(octahydro-4,7-methano-
inden-5-yl) amine hydrochloride
and |

25 (-)—(exolendo)-(3-methoxybenzyl)(octahydro—4,7-methanoinden-s-yl)amine
hydrochloride

500 mg of rac—(3-methoxybenzyi)(octahydro-4,7—methanoinden—5-yl)amine
hydrochloride from Example 5) were separated in a number of runs on a
30 preparative column from Diacel Chemicals (CSP-Chiralpak-AS 250x25,
10u). The conditions used were as follows: flow rate: 3 ml/min,
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concentrated and the residue was adm xed with 2 N hydrochloric acid and 15
freeze-dried. Freeze-drying gave: (+)-enantioner: 53 ng, optical rotatton:
+33, §Na, 589 nm), M5 (ES+): 272.2 (MtH)+ (-)-enantionmer: 51 ny, optical
retation: -32, (Na, 589 nm, M5 (ES+): 20 272.2 (MtH) + Example 7:
(endo/ exo) - ( 3- met hoxybenzyl ) (oct ahydr o- 4, 7- met hanol nden-5- yl)amni ne
hydrochloride HCIl H N 1~C HH 25 In an g‘ﬂ!toclave a mxture of 2.2 g of

3- et hoxybenz atetwleyatere: 4@40C, Oéluemétllnmmie B-h&x@néfethanolfisopropanol/TFA

(endo/ exo0) - 0Ctﬁ2¥ﬂ?(5’1 Y’Z‘éélgﬁ&gg%é;ﬁﬁ‘n -ylam ne (amne 2) and Raney nickel

catal yst was hydrogenate a hydrogen pressure of 60 bar for 6
hours. The reditggee-fdn@oe¥®l ved in ethyl acetate, the catal yst was

i xt or o e, i g oue 2ol R OTAERC I Dot has once more
renoved usi®hg ?'&%W%vg%mw"% P G 8§é’ was dissolved in alittle
ethyl acetate and adm xed vmth an excess of ethereal hydrochloric zgci d
and, with stir r | I subst ance
(fromdiisopro 'fdP t%eﬁa Lﬁ\“? 'F"?) tm%yﬂ%h%r%st QX?E% é%ﬁﬂ

Exanpl e 8: (éndweéﬁaa)w?@ ﬁém@wthot)a(sswtrammmam Folutioh aang redfayi-

5-yl ) anine hycﬁderétboahdetha W}&lbree%%huﬁéﬁénoﬁiefmhﬁbﬂrp?laségélzﬁﬁgatﬂn the
3- et hoxygﬁnzal deh 211

(endo/ endo) - o AHHY ?obrl?s? ngh%’ﬂ@%ﬁwg Pesgtimes yithnethyl aspiate Bhay  of
tri ethyl am ne qnmb;neemotgamid yhasesrwere driedbusihg ofagiegiubHRdiale abdifilttgreal,

e o 118 Sl Sl AR SLSPRCI K b1
887 ng of tri 55'&?’1)539 D &tk pgeiate aﬂ@rféte&%ﬂj@&er 28Tt Hicangslt theef tﬁ wasrred
concentrated and the residue was admixed with 2 N hydrochloric acid and
15 freeze-dried.
Freeze-drying gave:
(+)-enantiomer: 53 mg, optical rotation: +33°, (Na, 589 nm) MS (ES+):
272.2 (M+H)"
(- )enanttomer‘ 51 mg, optical rotation: -32°, (Na, 589 nm), MS (ES+):
20 2722 (M+H)

Example 7: (endo/exo)-(3-methoxybenzyi){octahydro-4,7-methanoinden-5-
yi)amine hydrochloride '

25 In an autoclave, a mixture of 2.2 g of 3-methoxybenzaldehyde, 40 ml of
methanol, 3.3g of (endo/exo)-octahydro-4,7-methanocinden-5-ylamine
(amine 2) and Raney nickel catalyst was hydrogénated at 80°C and a

~hydrogen pressure of 60 bar for 6 hours. The residue was dissolved in ethyl
acetate, the catalyst was filtered off, the solvent was distilled off under

30 reduced pressure, the mixture was dried over sodium sulfate and the
solvent was once more removed using a rotary evaporator. The residue
was dissolved in a littte ethyl acetate and admixed with an excess of |

~ ethereal hydrochloric acid and, with stirring, a precipitate formed. Colorless
crystalline substance (from diisopropyl ether/methanol) of mp. 206 - 208°C.
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for a further hour. 3 mM of 5 N sodium hydroxide solution and 10 m of
water were then added, the m xture was extracted three tinmes with 20 ml of
et hyl« acetate, and the extracts were dried, filtered and concentrated
under reduced pressure. The residue was di ssol ved in 2 N hydrochloric aci d
and 15 the solution was extracted with her. The aqueous phase was
concentrated and purified by preparativ PLC over RP-18 using
acet oni tri | e/ Wée@ple §niendalendd)-tktiatiexyhenzy!octbhydrd-4,7 methartinden i | e was
removed usi Ng5ayafiiAé hy@RARKAEOr . the residue was adjusted to pH 11 using
pot assi um car bonat e and extracted with CH2Cl 2 and the conbi ned 20 phases
were dried and concentrated. The residue was taken up in 2 N hydrochloric
acid and a little acetonitrile and fr e-djhi edy This gave 10 ng of the
hydrochl oride as a white solid. M5 (ES+ {{MrH) + 25 Exanpl e 9:
(exol/ exo) - ( 3- met hoxybenzyl ) (oct ahy 4, oi nden- 5-yl)am ne
hydr ochl oride A m xture of 150 2 hox nzal dehyde, 167 ng of
(exol/ exo) - 30 octahydro-4, 7- met hanoi nden-5-ylamne (anmne 4), a catalytic
amount of - t Withemeusito of encistirk, 490 rA§ of3-mktha @stauferﬁ;abugwm@aéf boi | ed

d fl t f f d d d
pressure and . 'f%”r""g“m3’&?“«2%%172@%@2‘8%%“9%@'{“% g Aand ime
i ce-cool i ng, S0 tnigihyamine yere nifisdly 2ehargediiinnd bulr oyt |Qi'dﬂ@lar éJSmgjeld in
smal | porti onsegtant, 0.3 mEéManPdiar §8||uHé:h it it tﬁr%hgﬁi%%"‘%

|1 dt t t d
et hanol vas. Wi AJ0BACRRBRELI: Simia ARS 8 OHrGFF TaoR BRPABNRNL  a
di sti |l edl®f f 88ty of Eidwetety hoestsydride Wre efddeﬂs}add&hmxﬂ&bé waisegtiried
t r
PP uor oncer ot edighr g, S BORRY B AR Rl it B B ot wat, o,

freeze- dryi ng¥elthengfrsd the "%Wﬁg‘”&%}ﬁé’é@@e‘émamfﬁiywtbﬂpdﬁf of ethyl
sol uti on/ et hyhcetatel adre] thatextiakss Were ecremeﬂeérddtw db@iﬁéﬁfét@é u:hdnéro the

hydrochl ori dmeﬁ?b&gﬁeé\%ﬁ@ 'U'IGTJ%S%L%a\XISS% %of\T:%d ZaNVm(droc S REs ang® M

(C#):272.2
§exé/endof)5( |lﬁﬂllﬂl§éhzw§(@z§tr%m§djrmm ®then hhei rafiigous- phasen was

hydrochl ori deconcentrated and purified by preparative HPLC over RP-18 using
acetonitrile/water. The pure fractions were combined, the acetonitrile was
removed using a rotary evaporator, the residue was adjusted to pH 11
using potassium carbonate and extracted with CH2Clo and the combined
20 phases were dried and concentrated. The residue was taken up in 2 N
hydrochloric acid and a little acetonitrile and freeze-dried. This gave 10 mg
of the hydrochloride as a white solid.
MS (ES+): 272.2 (M+H)"

!I-\".

25  Example 9: (exo/exo)-(3-methaxybenzyl)(octahydro-4,7-methancinden-
5-ylJamine hydrochloride

SO

éHa CH

A mixture of 150 mg of 3-methoxybenzaldehyde, 167 mg of (exof/exo)-
30 octahydro4,7-methanoinden-5-ylamine (amine 4), a catalytic amount of
p-toluenesulfonic acid and 15 ml of anhydrous toluene was boiled under
reflux for 3 hours, the toluene was distilled off under redué.ed pressure and
the residue was dissolved in 10 ml of methanol. With ice-cooling, 50 mg of
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15 Wth' exclusion of noisture, 124 ng of 3-fluorobenzal dehyde, 151 ng of
(éxo/ endo) - oct ahydr o- 4, 7- net hanoi nden-5-yl am ne (amne 1) and 303 ng of
triethylam he were initially charged in 10 m of dry CH2C2. Using a
septum 0.5 m of a 1-nolar solution of titaniumtetrachloride in toluene
was added dropwise with stirring. After, 18 hours at roomtenperature, 3 mn
of a 20 1 -nolar solution of,-sodiumcy borohydride in THE were added,
and the ni xt Spdiufmsbarohydrise fvmreaatﬂdﬂd tier sthall pontions tol thig helhapolic um

Dy ox e SOukBR, and il e Ay QR BLALO, ",

extracted thre

dried, filter é&ﬁ‘t'SHcP 38’#5&%%& e'ad%mj %/%'Eﬂ!df@ﬁ prided fhe previpitatesvaie was
filtered.  ovefilieiedsoffiand ihel sdivait WX artined @ Gridet) redabéd PRERUR® The

LG over RP. igg'mﬁs‘“’as cBRGREE . GrePaPeiig, FBECE pher e&?biapr g e
conbi ned, the a&@@”ﬂﬁ watee (0R5% rtra‘luwwaﬁ@ atgd)i Thet dnifjuosvaqetater whlch he
i ea £ mas ettt @ﬁ‘érlﬁeezé'idrgmgo Qﬁe co ned%gg%&§éé&'ﬁm ed

three tines et etate 30 were dried a
concent r at edWlh¥a F:@y ?%fH@ oRfelyl pegiste. Jptq the rﬂeh@’ﬂi’@cﬁﬂ‘%ﬁh%n senvertasy a
little acet onirtoithehpdrdchiodde asidgi2zN. HCIThis gravec Z54ha®f Boviie sroabét e sol i d.

M (Cl+): 1@60,\,(@;/(@).. 04 .27 Exanple 11:
(exol endo) - (3, 5-di fruor o%ﬁzy ) (oct ahydro- 4, 7- met hanoi nden- 5-yl)am ne

hydrochl ori de 200 ng. of 3, 5- dlfluorobenzaldehyde and 151 ng of
(exo/ endo) - OCEahm!@mE(eﬁo/énB@i@amm y@rmy@(oetawssf]das-4§ﬁméi§aﬂamd&{e di ssol ved

oar a-t ol uanes SPATRe BURHERGIRS P T e vas

the m Xture was b0|Ied under reflux for 3
hours. -The- vol atile conponents wg t

Anmoved under reduced pressure.
The 'resi due was taken up in 10 ol H

R pi" ammd, with ice-cooling and
stirring, adm xed with, 64rrg(ﬁ O.NaB fhe mixture was allowed to
stand overni ght. The soI ution was aBjrust €g/t0 1-2 using nmethanolic HC,
the precipitated " solid was filtered off Hnd t

( _ sol uti on was concentrated.
I ool o P EARAbNSH iR, BRI Shlemheriuship Aot o

di et hyI et hyI (exp{ertc@;)—@dtad)ydro-tl 7-methanomden-5-ylamme {(amine 1) and 303 mg
of triethylamine were initially charged in 10 m! of dry CHaCio. Using a
septum, 0.5 ml of a 1-molar solution of titanium tetrachloride in toluene was
added dropwise with stirring. After 18 hours at room temperature, 3 ml of a
20 1-molar solution of-sodium cyanoborohydride in THF were added, and the
~-mixture was stired for a further 15. min. 5ml of 5 N sodium hydroxide
solution and 15 mi of water were then added, the mixture was extracted
. three times with 25 m! of ethyl acetate, and the extracts were dried, filtered
and concentrated under reduced pressure. The residue was filtered. over
25 silica gel (CH2Cla/methanol 97:3), and once more evaporated to dryness,
and the crude product was purified by preparative HPLC over RP-18 using
* acetonitrile/water. The pure fractions were combined, the acetonitrile was
removed using a rotary evaporator, the mixture was adjusted to pH 11
’ using potassium carbonate and extracted three times with ethyl acetate
30 and the combined phases were dried and concentrated. The residue was
taken up in 2 N hydrochloric acid and a little acetonitrile and freeze-dried.

This gave 144 g mg of a white sofid.

MS (Cl+): 260 (M+H)"
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15 with suction, washed with ether and dried. This gave 212 ng of a white
solid. Ms (A+): 278.3 (MtH) + Exanple-1.2:
(exol endo) - [ 1- ( 3--met hoxyphenyl ) et hyl ] (oct ahydro. 4,7 20
met hanoi nden-5-yl )am ne hydrochloride b At 5-10C, a m xture of 0.73 g of
titaniumtetrachloride and 3 m of n-penjane was added dropw se over a
period of 10 mnutes to a solution of 75 g of 3-nmet hoxyacet ophenone and

2.7 g of (exolEramopleddt fnpleralol(3F,5-difudrabenzytioctahydroa, Nendthandigddn- i n 15

m of n-pentangy Jﬁﬁg’ﬂg}ﬁ?&ﬁkﬁoﬁ&s 25 stirred at 5-10C for another hour and
then allowed to gtan room tengerature overnight. The precipitate was

filtered off and the solvent was tlhen distilled off using a rotary
evaporator. The residue was then ol yed n*20 m of methanol and, with
cooling at 5-10C, adm xed a lit I g ~{7\'/|Hh09690f sodi um -

borohydride. The m xture was st rred at ﬂQ‘ nperature for 15 -.'20
resi due was admixed with

hours and the solvent was then disti%ed “o¥
water, acidified with hydrochl orlc acid ar'TH 14 e 2004 28 extracted with

t hyl t at f t al whi ch

Fi1Terad of - 20 hEdr LR Elaeherbinkis anf) Schf"(ena/ hdghoctabylioy. The
aqueous fi bt r&émﬁtbammd@emﬁmglhy (atriirze rlylwelns idigsoBrely iNa13-ni antblgerie act ed
wiLh pLhy! acqhairoldir adheasalis | Al 8RS U bERNGYSorc S0 Hih g fal e

and the sol vent di'st e- Was

ethyl acetate ™ ?H'@SSQR“@F’ udeqsafluxfen 3dwuss. fThﬂJIV@'iiW@rﬁﬂnyPQﬂﬁntﬁgware

sol ution of hyjkkeganowd ondetaetuceti pickylireetTherresidd dretaken hsl(}”ﬁf N
]S SIS 8 M Prifie i R
5-yl ) ani né hy Naftiv. @nddke mixtgreywas allowedtaatabdovarmightyde, . 1. 5. g of |

| end
é e;<8| 32ng)su??gﬁﬁyébhﬂroﬁ Was HBJMB@BQbW'?Qﬁn?i}r;]&lmSégﬁaé&i@ ﬁéihrl]ﬂ% sp@ttgo uene

Ci sol.ve
and the nixt UIS8I ‘&é‘@sb@ qr%‘éimﬁﬂlﬂg{her%‘ww wap @nﬁsnvgtedﬁr@e\rswavew@as
- conponent s wedissobedviad hahethanol eddcthe poletisnineas fittetdik ahd Séabied Wath

di ssolved I n LgRing TR pREILRWRS precipitated by addition of diethyl ethyl, filtered off
15 with suction, washed with ether and dried. This gave 212 mg of a white

solid.
. MS (CH+): 278.3 (M+H)"

Example 12: (exofendo)[1 -(3-methoxyphényl)ethyl](octahydro-.4,7-

OO\(N
SH

 CH

20 methanoinden-5-yl)amine hydrochloride
At 5-10°C, a mixture of 0.73 g of titanium tetrachloride and 3 ml of
n-pentané was added dropwise over a period of 10 minutes to a solution of
0.75 g of 3-methoxyacetophenone and 2.7 g of (exo/endo)-octahydro-4,7-
methanoinden-5-ylamine (amine 1) in 15 ml of n-pentane. The mixture was

25 stirred at 5-10°C for another hour and then allowed to stand at room
temperature overnight. The precipitate was filtered off and the solvent was
then distilled off using a rotary evaporator. The residue was then dissolved
in"20 mi of methanol and, with cooling at 5-10°C, admixed a little at a time
with 0.96 g of sodium borohydride. The mixture was stied at room

30 temperature for 15 - 20 hours and the solvent was then distilled off. The
residue was admixed with water, acidified with hydrochloric acid and
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530 ng of NaBH4 were added and the m xture was stirred at RT for 2 hours.
The m xture was allowed to stand at RT for 18 hours, and the 20 volatile
conponents were then renoved under reduced pressure. The residue was taken
up.in 200 mM of a saturated aqueous NaHCO3 sol ution, and the m xture was
then extracted three times with in each gase 200 mMl of EA The extracts
were dried over ngSO4 and the sol vent renoved under reduced pressure.
The residue wextragednvitipethyl agetate, ofhiah resaled ist thengrebipitgtiem of chGtalsol ut i on
and the vol at iHicH QEPeBRFS] W& § aﬁggr\‘,g : r r The
resi due was s i5 gédﬂ%th 50 \r?? o? , g%\yiiﬁ%_dﬁémogqﬂgg%%'agﬁ‘@s?a% I ne
hydr ochl ori de, bAde aqyeopsfiltratg was made grongly akkaling wsing2 NiNa@e 2004
29 hEﬁamSI e 1l4nd( extodatedojith3-difyd caceizi@d; ahé, drgamich aBRIBACWaS - dfiedigva) -
net ny €RzOl . -~ X .
3-[ (oct ahygr osgd@ﬂrrglf IES?\%ME@%%EWE%‘%%&JS%%W] Thefo3idpg was,digsgyed
( 3- br onpbenzylin) adéteapiul acetate- and thensolutiemwas themsicidifiad, strangly bsingi ale f r om
Exanpl e 13, 135juien o hidrdgbh ThibirdBan diethPSaRLA Sha B ARFst d(l1)
acetate and 4 of tr?‘?q?batfyl ami lr&&jwe gsﬁﬁsggb\_/%@ in 1%""’3?9'@3?'@&?{ut anol”
and 2 nl of At Jecryptaflizgg from pliklewated 4mpa aPrfoksphere (atnospheric
pressure) for 8 hours. Another 115 ng of 1,3 10 : 7
bi s(di pheqy! p ' . and - | aget e, then added,
and the m xt u%ém@?'ﬁégﬁﬂg?W%@ﬁq@ngﬁgg g{grh g’z}mﬁ%’?r@%&% (_jen(':ool i ng,
100 nm of a sarMPAIRRNYEGENEHdRa2CO8 sol ution were added and the nixture
was extracted three tinmes with in-each case yl100 ml of EA. The extracts
were dried over ngSO4 and the sos r ¢pieq under 15 reduced
pressure. Chronmatography of th8rresi dué wWica gel -using DIP/ 2%
triethylam ne gave 600 ng of a col orgyess DI P/ 2% triethylam ne) =
0.42; MsS (ES+) : 342 (M+H)* b) H ' .
3-[ (oct ahydro-4, 7- net hanoi nden- 5- yl am no) net hyl ] benzoic acid 20 600 ng of
butyl. 3-[(ocf&gdb- B-hromabiesraidebizde.s- 1.5lgimofio\exo/apddbesiapdre-Bre
di ssol \égd,' I [Il_rribtﬁé_ndn‘f'de'fh:@ylaﬁﬂﬁé ,(aﬁ'gﬁe a-)%R@I_ﬁ’ﬂ 60 mg 2ot pRbgHES N Gegs ol uti on
vwere a eFS U:%ré“d?é&é’l(fgd 780 HI of gnh)%rcus toluene, and the mixture was boiled
' under reflux for 5 hours. The volatile components were removed under
reduced pressure and the residue was dissolved in 120 ml of methanol.-
. 930 mg of NaBH4 were added and the mixture was stirred at RT for
‘ 2 hours. The mixture was allowed to stand at RT for 18 hours, and the
20 volatile components were then removed under reduced pressure. The
residue was taken up in 200 ml of a saturated aqueous NaHCO3 solution,
and the mixture was then extracted three times with in each case 200 mi of
EA. The extracts were dried over mgSO4 and the solvent was removed
under reduced pressure. The residue was taken up in 12 mi of a 10%
25  strength aqueous HCI solution and the volatile components were removed
under reduced pressure. The residue was stitred with 50 mi of EA, giving
3.0 g of the crystalline hydrochloride, mp 248°C.
'R{(EA) = 0.44; MS (Cl+) : 320 (M+H)"
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for 18 hours and then at 60C for 4 hours. The volatile conponents were
t hen renoved under reduced pressure and residual n-butanol was then 25
distikFled off twice, azeotropically, under reduced pressure, using in each
case 5 m of water. The residue was taken up in 5 mM of a 10% strength
aqueous HC solution, the volatile conpqﬂfnts were renmoved under reduced
pressire and the water was distilled of f“fazeotropically tw ce, under
reduced pressxampleildy(exa/eadoh3d@stattydnd-40f-methareisderSbyizeminbp pr oduct 30
still containgﬁﬂﬁgpggﬂgﬁgghﬁ anounts of starting material, it was once nore
di ssolved, in 6 of th 1 m of a 2 N aqueous

3 hours, and a further 5

net hanol , and_adm xed
NaOH sol ution. The m xture was sti aly RT .
m of a 2 N aqueous NaOH sol utH gdded,thnd the mi xture was
boi | ed under reflux for 4 hours. AThe vol at

ofgpienent s were renoved 35
under reduced pressure, the resi8ue was tak#n uy \n 20 M of water and the
m xture was adjusted to pH = 7 using dilute aque

, HCl solution. The 14
June 2004 30 ki &(oMRshvaikd.l e [r duct was
filtered off @%EME?& i oa’ag%’ﬁ'?'feg%nuhé%ﬁ ?éﬁﬁ@gé)}?é}ggfl%%ggé%hl s gave 260
my of a cYystd|Phel tqmebq%yli@atatw@,?wsev@mén .enfi}@c?f)@mrle) hydsoExanpl e
15: (exo/ endogphipfdé FramtExaxyiné H%M)ib&ﬁg)dfh(,%is”\lb?& EfylBhdsphino)propane, -
t hanoi nden- T hlori d . 3- (2= met hoxyet hox benf Pgehyde 10
10 g of 9. ny B3 09 BEROG REHIAE 8d Aot biSidng WetE isepblernaOamt 0. 7
g of ' Cs2008 @brkbstanct endat2 mb®fi BMP and,oft DMO°Canstirdsdusidef oa CO thﬁu_rs.
The m xture ' ' - e I n
cach case, 0 amosnere daihispnits greedlie e 0L '?%%%" TGS 18 et
was rermvgg uﬁjﬁé‘f'l‘"?%%&'mpﬁm grane 1/nd; &34pe 9f Pdyiacgtate overgl Hraress oi |l .
Rf (DI P) = 0.2added; @@ the niktiirg Mead) stiloed at 110°C for another 7 h)ours_. After
3- ( 2- net hoxy Vehfl Q=4 7 0 =5 e
Lydg ochl ori de@g@ﬁ%ébﬁg’?ﬁlﬁf ég - négk?(&jégﬁgéfm%§§ﬂ§§%3@e% a%géar?d'dof-
(exol endo) - the mixture was extracted three times with in each case 100 m! of EA. The
extracts were dried over mgSO4 and the solvent was removed under
15 reduced pressure. Chromatography of the residue over siiica gel using DIP/
2% triethylamine gave 600 mg of a colorless oil.
RA{(DIP/2% triethylamine) = 0.42; MS (ES+) : 342 (M+H)+

_ b) 3-[(octahydro-4,7—methanoinden-5-yiamiho)methyl]benzoic acid

20 600 mg of - butyl 3-{(octahydro-4,7-methanoinden-5-
ylamino)methyl]benzoate were dissolved in 1 ml of n-butanol, and 2.1 ml of
a 1 N aqueous NaOH solution were added. The mixture was stirfed at RT
for 18 hours and then at 60°C for 4 hours. The volatile components were
then removed under reduced pressure and residual n-butanol was then

25 distilled off twice, azeotropically, under reduced pressure, using in each
case 5 ml of water. The residue was taken up in 5 mi of a 10% strength
aqueous HCi solution, the volatile components were removed under
reduced pressure and the water was distilled off azeotropically twice, under
reduced pressure, using in each case 5 mi of toluene. Since the product

30  still contained considerable amounts of starting material, it was once more
dissolved, in 6 ml of methanol, and admixed with 1mlofa 2 N aqueoué;
NaOH solution. The mixture was stirred at RT for 3 hours, and a further
5 ml of a 2 N aqueous NaOH solution were then added and the mixture
was boiled under reflux for 4 hours. The volatile components were removed

35 under reduced presstire, the residue was taken up in 20 ml of water and
the mixture was adjdsted to pH = 7 using dilute aqueous HCI solution. The
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oct ahydr o- 4, 7- met hanoi nden-5-yl am he (am ne 1) and 10 ng of p-toluene-
sutfonic acid were dissolved in 30 m of anhydrous toluene, and the m xture
was boil ed under reflux for 5 hours. The volatile conponents were renoved
under reduced' pressure and the residue was dissolved in 20 ml of 25
met hanol . 90 ng of NaBH4 were added at %Qe m xture was stirred at RT for 2
hours. The m xture was allowed to stand™at RT for 18 hours and the
vol ati |l e conpBtveduieswaerstiredeat REfor édounded thederoddctpwas dilfered dffievitir esi due
was taken up kit BndOHridd SahdErarédliceau H ti
m xt ure was extr ted re(éﬁéslggzg th |§Péehzsggmcgs% 3@\%1 29? "Il:‘%\%ﬂ(?t The
extract was dPryé Y'fe sol vent was removed under reduced
pressure. TheMSe&ldheZ&@G\Mld)(en up in 2 mM of a 10%strength aqueous HC
sol ution apd the volatile conponents were renoved under reduced pressure.
The residue was stirred with 10 ml of diethyl ether, giving 163 ng of the
crystal | i ne hiziamela B |(@Pé)/e'ﬂ‘ﬂp)ﬂédém%OHQtWy)EGOZ)G](DCtWQl’@W} 316 (M+H)'
14 June 2004 mbtiaridien- &?F)ammeh drochloride _
(exo/ endo) - (-3- i odobenzyl ) (oct ahydr o- A, - met hanoi nden-5-yl)- am ne -
hydrochl oride 5 a) 1-brononethyl - bengene .4 g of 3-iodotol ol uene
were dissolved in 10 m of C , H1.’l§|2C mxed a little at a
time with a mxture of 3.6 g of N-brom) suc
di benzoyl peroxide. The m xture was stiHred “ ] for another hour and,
after cooling, diluted with 100 ml of EA andHO t washed, first with 100
m of a -saturag aqyeous Na2 tion and then with 100 ml of a
sat ur at ed aquél)ﬁg‘?ﬂﬁw ety %‘Kald?ﬁ&d%rgam c phase was dried over nySO4
anld theI Is'cﬂ veh® gvaf Feydroeybenadidehyds ut.ddy opﬂelsmuicﬁz-rffét?s xgithignd andg of a
pal e yel |.ow oj
( 3-i-odobenzyl )(gio@(:I f}%@%&é@’ \%et%)s rg%doéﬁé gﬁﬁ??&oﬁé&ﬁF#ﬁh&ﬂrgﬁ]#gg& 755
of (exo/ endo)4HetEn ednmurewea&]élhﬁe%mmq/n&@f M@Wa@‘ﬂd@)(tli)ctedMICBSO |||

of triethyl amuitle inveaeh dass o0 veIbFiBA. mmémféctwdsyakéd@véwﬁgsoq,andaﬂmeOC

adm xed sl ow é’ol\%rtlthw%s 8 c)o\;edl uplagln?'gglﬁcr%l press%?g bﬂtzse%%VeT‘rll 3 g of a

15  colorless oail.
Re(DIP) = 0.24; MS (Cl+) : 181 (M+H)"

deyand 100 ng of

b) [3-(2-methoxyethoxy)benzyl](octahydro-4,7-methanoinden-5-yl)amine
hydrochloride

20 300mg of 3-(2-methoxyethoxy)benzaldehyde, 253 mg of (exo/endo)-
octahydro-4,7-methanoinden-5-ylamine (amine 1) and 10 mg of p-toluene-
sulfonic acid were dissolved in 30 ml of anhydrous toluene, and the mixture
- was boiled under reflux for 5 hours. The volatile compdnents were removed
under reduced pressure and the residue was dissolved in 20 m! of |

- 25 methanol. 90 mg of NaBH4 were added at the mixture was stirred at RT for

2 hours. The mixture was allowed to stand at RT for 18 hours and the
volatile components were then removed under reduced -pressure. The
residue was taken up in 50 ml of a saturated aqueous NaHCQj3 solution,
and the mixture was extracted three times with in each case 50 mi of EA.

30 The extract was dried over mgS0O4 and the sclvent was removed under
reduced pressure. The residue was taken up in 2 ml of a 10% strength
aqueous HCI solution and the volatile components were removed under
reduced pressure. The residue was stimed with 10 ml of diethyl ether,
giving 163 mg of the crystalline hydrochloride, mp 134°C.

35 R{(EA) = 0.30; MS (Cl+) : 316 (M+H)"
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20 m xture was stirred at OC for 30 mnutes and then at RT for 5 days. 100
n- of a saturated agueous Na2CO3 sol ution were then added, and the m xture
was extracted twice with in each case 100 ml of EA. The extract was dried
over ngSO4 and the sol vent was renoved under reduced pressure. The residue
was dissolved in 20 mM of nethanol and t3Qe solution was adjusted 25 to pH <
2 using a 10% strength aqueous HCl solution. The volatile conmponents were
t hen renoved under reduced pressure and the residue was stirred with 10 m
of EA and dri Edampiée! 6:1(egerefdoP3eis88bénzyibdia L _ﬁgﬂ_ess
crystals, np gl%o pﬂ)%cfrééllg%éh )gggiorrposiztyi)gt?\) W‘?éfﬁﬂéh%%@ﬁ?ﬁ ) 30 14

June 2004 32 a

(exol/ endo) - 3-[ (oct ahydro-4, 7-net h wnden- 5- yl am no) - net hyl ) benzonitrile

hydr ochl ori de NC Wth excl usion LS le e, §H o of 3-cyanobenzal dehyde,

865 ng of 5 (exol endo)-oct ahydr‘o- , 7- et hpapT Rden- 5-yl am ne (am ne 1) and
-’“w O M of dry cHd 2.

1.74 g of triethylamne were initi E]y ch
Using a septum 2.86 m of a 1-nolar sol ugfon titani umtetrachloride in

tol uene were added dropwise with stirring. After 18 hours at room
t enper at urde, 4dj/1-Brorhowiettyl-3dededenzenel uti on of sodi um cyanobor ohydride in

THE wer e adde t: i Xture . irred f further 15 mn. 20 m
of 5 N sodi unf%fﬁ?ﬁ%{%@m&@g{%éi Were, aiSEavaY 160t & orforpbensitie FacR ¢ he
m xture was th&hCexmixgsh adlittiehaea dimeegvith teh reigtune off 38 giyof Akblroaice, and
t he extract i ' k i rgssure.
The ‘r)ési due Vﬁ&:g&ﬂﬂg}{% g%d HP%P%OLBISE)?P?%%;%?&&# ﬁgﬁgﬁgﬁﬁgﬁaﬁq ;nd
once nore eyéﬁ@r e H%Wr?g@s,aﬂ&ﬁc?opﬁ@' ilwed withdlRQ mhet Biuandi ed by
prepar at iNe HReCwashedRirst with 160 afeesaturated hquemisaiat 09 SbMution and ,
trifluoroacetg ' F - | . esire .oduct as
a :/\/ni ;J e p'ovxdetpsﬁ\ﬂtt”ﬁgo? odr:'ﬁ?%? ﬁgkﬂ% %ﬁpgglrj%g:a@g: g{es 5@@8&%}'%@(}9%" l50\_/\/der
were, as desdtasedvasdegd RyeramgPOsand betsaivant wastremoved under tduced de.
This gave 175%regs@t. Thishyave 559bidl a pdfe (Bllow 0il267. 3 (MHH) +

- REAHEP 1:8) = 0.44; MS (ES+) : 298 (M+H)"

15

b) (3-iodobenzyl)(octahydro-4,7-methanoinden-5-yl)amine hydrochloride
755 mg of (exolendo)-octahydro-4,?-methanoinden-s-y!amine (amine 1)
and 830 ut of triethylamine were dissolved in 20 ml of anhydrous THF and,
at 0°C, admixed slowly with 2.8 g of 1-bromomethyi-3-iodobenzene. The

20  mixture was stirred at 0°C for 30 minutes and then at RT for 5 days. 100 mi
of a saturated aqueous NaxCO3 solution were then added, and the mixture
was extracted twice with in each case 100 ml of EA. The extract was dried
over mgS0O4 and the solvent was removed under reduced pressure. The
residue was dissolved in 20 ml of methanol and the solution was adjusted

25 to pH < 2 using a 10% strength aqueous HCI solution. The volatile
components were then removed under reduced pressure and the residue
was stirred with 10 mi of EA and dried under reduced pressure. This gave
1.74 g of colorless crystals, mp 220 - 224°C (with decomposition)
MS (Cl+) : 368 (M+H)"

30
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‘Exanpl e 18: nmet hyl (exo/endo)-3-[(octahydro-4, 7- nmet hanoi nden-5-yl - 25 am
i no) methyl] benzoate hydrochl oride and et hyl
(exol endo) - 3-[ (oct ahydr o- 4, 7- net hanoi nden- 5-yl am no) net hyl ] - benzoate
hydr ochl ori de 30 a) et hyl
(exo/ endo) - 3-[ (oct ahydr o- 4, 7- met hanoi nde%?S yI am no)nethyl] benzim date
di hydf ochl ori de 14 June 2004 33 500
3-[ (oct ahydr o- %ammét?ﬁafﬂa@mm@[mmm?m?mtmmnm -S1yidmaino)-

trifluoroacet ah@thﬁ/nlﬁéﬁz@hﬂﬁlﬁhﬁdﬂdch‘f&h% dissolved in 20 m of dry ethanol
(denatured with 5% net hanol and 5 opropanol,), and hydrogen chloride gas
was passed through the sol ution, st i @nd I ce-cooling, for 5 3
hours. The mixture was al | owedy 3 o8I pdnperature overnight, and
the next day excess hydrogen chlori dﬁggas '

|

phed out using nitrogen
and the residue was concentrated. Th g of ethyl benzam date as
a white powder, which was contam nated by smal |

nount s of net hyl
benzam dat e w,tﬁ'f&cﬁ,gwﬁe pﬁgﬁg{ I h t hyl
(exol endo) = éﬁﬁt 2 mgﬁﬁéﬁ@nﬂg Sc%é noﬁz %tehg % gé%r'ﬁ%f
hydr ochl or?de dro-4 7—methanomden-5~ylamme (amine 1)} and 1.74 g of
g} ego/ em:lo) E’;} [tréeibylahmbf wer’e initially khagjedda 30mmbdfalry TUHQUI hyélh 6 E?
ydrochl ori de roma In of a
mxture of wabt wmﬁd&"r#@@u%é@ﬁ@@ﬁ& tapiuny ettsoachﬁ;[%e "&?ﬂ“?%wﬁf@(? & was
stirred at roSFRMYSE Wit stiringe After 18 hawrs sat Hoen tempenaturend 78 mbwéda t o
stand over ni ghtmoRR@olutiBR of RbURAL o s
purified p arat.ive . HP ¢ ol sc{rﬁgq}e‘l?eﬂ%%{é E‘.ﬁe%S % %605%
trifluoroacet 'u 1@t U €the .
{1 uor oldlet MERGES WaS“strEed arc Fetieg 15 iy dP oAl ke Sedigbdioxide |
ethyl and net Bgluties iref0walraf waterkwereuthenraddetipthal mirtaranengich Satdstdpn and
extracted wtmgéhﬁsa %H ' d,the ot h
acetate was re T FUn err1 Léﬁﬁwg?gés%ﬁe??"dﬁ% %@%E@gﬂée‘ﬁ@ f%%
adm xed with an iWndgri edyged pressure. The residue was filtered
~ through silica gel (CH2Cla/methanol 97 : 3), and once more evaporated to
16 dryness, and the crude product was purified by preparative HPLC over RP-
18 using acetonitrile/water (0.05% trifluoroacetic acid). Freeze-drying gave -
1.1g of the desired product as a wh:te powder in the form of the
triflucroacetate.
250 mg of this powder were, as descn‘bed in Example 9), converted into the
20  hydrochloride. This gave 175 mg of a white solid.
- MS (Cl+): 267.3 (M+H)"

Example 18: methyi (exo/endo)-3-[(octahydro-4,7-methanoinden-5-yi-
25 amino)methyi]benzoate hydrochloride

and

ethyl (exo/endo)-3-[{octahydro-4,7-methanoinden-5-ylamino)methyi]-

benzoate hydrochloride

30

a) ethyl (exo/endo)-3-[(octahydro-4, T-methanounden-5-ylammo)methyl]
benzimidate dihydrochloride
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freeze-dried. This gave 28 ng of the ethyl ester and 7 ng of the nethyl
ester. Methyl ester: M5 (ES+): 300.2 (MtH)+ 30 Ethyl ester: M5 (ES+):

314. 3- (M+H) + Exanpl e 19:
(exol/ endo) - . {3-[ (oct ahydr o- 4, 7- net hanoi nden- 5-yl am no) -
met hyl ] phenyl } met hanol hydrochl oride HOJJN CIH 35 50 ng of a nethyll ethyl
ester m xture, prepared as in Exanple 1 ), and dissolved in 5 m of THF,
were added dr &®Mimg, ofi 3H(ostahydiond; 7emetharoindendiylamidairmestRADenddnitriné
noi sture, to Qg - S ' : I & h ' dride in
THE. The mi xt Q?@”*’ﬁ*’%%ﬁﬂ?ﬁg Crafpien Pt diergugtotied 1 8 L UELAY IR, er
the weekend, afenatdiad with$% naethane),#nd digeprapenplii ged ydrogerechledds i ng and
tEe resm ting msewhsiﬁ@sedmmdg;FuLtm ediuibh, Withh st and aaéttcé%m'?g?h?ﬁ vl
t hor oughl y gwi Y- e oy e was extracted “wi et hy
acetate and tt#&cg}é%b-li’rr'\%ﬁﬁ&%ea‘ﬁ’% agﬂggigow %f'ioé’m iﬁf{‘lﬂefaﬁﬁ R¥emightsul f at e.
The desi ccant angisthei nexdrday exeessntydroges athleide gas waerflushedmut dusimgler
reduced press d ' b b DYrhidr r -4 ver

Pr ess WitRgdahdt Ahe GBSHE WES BHELHTAE! hi' G808 587 i dem

RP- 18 using aﬁ?etonlt Il el wat er ,{0. 05%trifluoro cetic ac
product was t RERZAMUalR &S ;&) vhite, | EN  wasvepntagrinated obY mall
hydr ochl or i de anfountz ef miethyhbergamsdateny of product. MS (ES+): 272.2 (MtH) +

15 Exanpl ¢p20: - 3 i oy hanoi nden- 5-yl am no) -
et hyl | D102 0 The cHide pitdlictivas gﬁée&&{%%?ér%”@& et hyl
3-[ (oct ahydr o- 4, 7- met hanoi nden- 5-yl am no) net hyl ] - benzi m date

di hydr ochi or i 8¢nfetieyn &@@ﬁﬁcﬁ-ﬂﬁo@bhy&bm,h@ﬁémﬂn@mdéﬁ-@-ﬁlaﬁﬁno%ﬁl.ﬁﬁw@@“.r s and
t hen aIIovved_bg 3 g at f_.@)o.g]tenperature for three weeks. “The solid was
then purified Qéﬁq PMNPECBPLC over RP-18 usi ng acetonitril e/ water
(0.05%trifl u_@ﬂdacetic acid). After freeze-drying, 4 ng of the desired
product wese kg (%}x%ﬂendo)—3-[(octahydro—4,T—methanoinden-5~ylamino)methyl]—

benzoate hydrochlotide '

100 mg of the product from a) were dissolved in 6 mi of a mixture of water
and ftrifluoroacetic acid (5 : 1), and the mixture was stired at room
20 temperature for 3 hours. The mixture was allowed to stand overnight, and .
the solvent was then removed and the residue was purified by preparative
HPLC over RP-18 using acetonitrile/water (0.05% trifluoroacetic acid). The
resulting trifluoroacetate compounds of the ethyl and methyl ester were
taken up in potassium carbonate solution and extracted with ethyl acetate.
25 The extract was dried and the ethyl acetate was removed under reduced
pressure, and the residue was then admixed with 2 N hydrochloric acid and
freeze-dried.
This gave 28 mg of the ethyl ester and 7 mg of the methyl ester.
Methy! ester: MS (ES+): 300.2 (M+H)"
30  Ethyl ester: MS (ES+): 314.3 (M+H)"

Example 19: (exo[endo)-{3-[(o¢tahydro—4,7—methanoinden-5-ylamino)-
methyllphenylimethanol hydrochloride

w0 LA

CH

35 50 mg of a methyl/ethyl ester mixture, prepared as in Example 18 b), and
dissolved in 5 ml of THF, were added dropwise, with stirring and exclusion
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M5 (ES+): 285.2 (MrH)+ 25 Exanple 21:
(éxol endo) - (3- am nonet hyl benzyl ) (oct ahydr o- 4, 7- met hano- i nden-5-yl)am ne
bi strifluoacetate 100 ng of
3:] (oct ahydr o- 4, 7- met hanoi nden- 5-yl am no) net hyl ] benzonitrile 30
trifluoroacetate fromexanple 17, di ssol%/dpd in5mM of dry THF, were added
dropw.se to \?\,AIT of a 1-nolar solution of Iithium alum num hydride in THF.
The m xture Mgk daletp ml ogad -metarssalgtiansof iitpium alusipyet hydideviat er
was then sl oW HR e niixtomvinge, stiredl &b Podth teperatefe afdi ARWed fohsthfidJune

off and  wesheloLin EENEHE, Sl SRSl BRn oVt deddsitn tors °
conbi ned  or g&aPling ae hawresulting rorecipdate was filierede sffcwitht suetionf ahter ed'
of f. The groapishentASRY H@r@it%ﬂﬁ?%@é@ﬂm@%@?sué ra?%%%%?x?é’ét%&' ed by

5 preparative HPLC oyer RP-18 using aceitonitr wat trifl uoro-
acetic acid). WZE[ QFhVYraé;(? ‘?d?@lcrntb? %“ﬁﬁegf Orgagify Phages ewekso [diied gwitivs
EES+3: 37)1% (nhﬂg@abiﬁxaultﬂ:e.'ﬂ?edﬁsiccant was filterecli off and the solvent was then

exo/ endo) - 3- ydr a- n.H--yla - . :

met hyl | benzam[ré'?%g&gi S dF‘élrf f.gu%dr}%gcg’? %éguq%?ié%o%'engbgﬁhgt S punﬁed by

3- [ (oct ahydr o-Preparatiten 58t cver sRE+ dhiusinoneceipnjtilefwater 0% trifluoro-

di hydr ochhor i deefi¢ astiETeRIredd& vids WRE adideseliésin Pxdmpld 10f coikurte§t hanol
and about 20 mt gﬁ @gamn’lya.g\ere sl ow y condensed i nto tﬁe 15 m xture. The
conpounds ver 8BS SEBEYRIYFef | ux in amonia for 3 hours, and the amoni a
i s then al | owkteaze-dyiggayed mgefiproduct. The residue is concentrated and
then purified W(@Sepgyg_tzi(mmﬂc over RP-18 using acetonitrile/water
(0.05%trifluoroacetic acid). 'Freeze-drying gives 89 ng of the desired
product. 20 M5 (O +): 284.3 (M+H)} Exanpl e 23: ‘

g} egol em:lojls((j 3Bxampqmmqgko/en@p@y@cmhﬁdfo-mm%ggmﬂ@;ﬁ%yla)?ma i ne | dehv
ydrochl ori de sture, - mg of 3-nitrobenzal dehyde,

ol AR dtoste O

75.1 ng of (exo -fret hanoi nden-5-yl am ne (amne 1) and

1.5 g of
HN A

- 45mg of ethyl 3-[(octahydro-4,7-methanoinden-5-ylamino)methyl]-
) benzimidate dihydrochloride from Example 18 a) were heated at 60°C for.
20 8hours and then allowed to stand at room temperature for three weeks.
The solid was then purified by preparative HPLC over RP-18 using
acetonitrile/water (0.05% triflucroacetic acid). After freeze-drying, 4 mg of
- the desired product were isolated.
| MS (ES+): 285.2 (M+H)"
Example 21: (exo/endo)-(3-aminomethytbenzyl}{octahydro-4,7-methano-
inden-5-yl)amine bistrifluoacetate '

sz\/©\,“

TFA  TFA

100 mg of 3-[(octahydro-4,7-methanoinden-5-ylamino)methyllbenzonitrile
30 trifluoroacetate from example 17, dissolved in 5 mi of dry THF, were added
dropwise to 5 ml of a 1-molar solution of lithium aluminum hydride in THF.
The mixture was then heated at 80°C for 5 hours. With ice-cooling, water
was then slowly added dropwise, and the mixture was admixed with
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triethylamne were initially charged in 30 ml of dry CH2Cl 2. Using a
séptum 2.48 m of a 1-nolar solution of titaniumtetrachloride in toluene
were added dropwise with stirring. After 18 hours at roomtenperature,
14.89 m of a 1 30 nolar solution of sodi um cyanoborohydride in THE were
added, and the mxture was stirred for further 15 mn. 20 mM of 5 N
sodi um hydroxi de solution and 60 m of ter were then added, the m xture
was ext r act edaquedsnsodigoy hgdroxider selutiomeTheipraciplatel was fatehed offcandt e and

th t t |
The resi due v o tered h **%gu %?{*?c*a%écf’ij R fi B8 Malogt o

agai n evaporaf"@(?nfcbp Brshasee igd @F‘ﬁ weas fliered; effi
preparative I—Dtgﬁnwmhdél@s Swife usincgniratetoantr ihee/ M@Id@é @\fbsoi%lf' ed by

fl
Egl ni ;J fgﬁﬁ?;? & @%5’% F FQquB LS@QnEE&%P tleivatet (P O5%e tHTUARet at e
was partition® E@Q@eﬁ\ﬁ@fﬂwzﬁidéﬁrﬂ,@ (2] Oéor@dmtweaaqmmdx e solution (pH

11). The aqueMSs(EﬂPé)SET'Was(lvﬁ*l)r acted three times with ethyl acetate, and
the conbi ned organi c phases were dried and concentrated. 10 The residue was

taken up in 2 N hydrochloric acid and a little acetonitrile and
freeze-dried. Emmpleg%&e(eﬂﬂend@)ﬂ:b[(oatahydr(oe&lﬁahemanwﬁldeﬁ zl’anﬂﬁa)-Z (I\/H—|)}

Exanpl e 2¢ (ﬁéﬂ{sﬁapgﬁgarﬁ%m;gﬁﬂgﬁ%{a@gt ahydro- 4, anoi nden-

5-yl)am ne bistrifluoroacetate
(3-nitrobenzyl) (octahydro-4, 7- net ha
from Exanpl e 23) were dlssolweﬁ
et hanol and gl acial acetic aci d.)[57 ny
and the mxture was stirred at o8¢ flgn 4 urther 25 g of zinc
powder were then added, and the m xture masistl .for another two hours
at 60C. The reaction _m xture was concentrated, the residue was taken up in

ethyl acet at LHhING 98 ethyhB-iogahydrovhZ-meibareinden-Seylaminssmethyijbe pot a55| um
car bonat e solintidate,diltydrechlofidd fr@ﬁﬁaxaﬁglecmlé?ﬂieﬁ-é%oiv&% reSinfleed

0
FHHLﬁ‘EOQZeE’% BRI ant bl 20 k) ?553 DRI Heheg STy rondeGred anoph SUSE“
15  mixture. The compounds were orled under reﬂux in ammonia for 3 hours, -
and the ammonia is then aliowed to evaporate ovemight. The residue is
concentrated and then purified by preparative HPLC over RF"-18‘ uéing
acetonitrile/water (0.05% trifluoroacetic acid). Freeze-drying gives 89 mg of
the desired product.
20 MS (Ci+): 284.3 (M+H)"

[Yam ne trifluoro- acetate
I XRur e jQ&™i y each case 5 m of
i er were then added, 20

Example 23: (exd/endo)-(3-nitrobenzyl)(octahydro-4,T-methanbinden-s—yl)-
amine hydrochloride

25 With exclusion of moisture, 750 mg of 3-nitrobenzaldehyde, 751 mg of
(exo/endo)-octahydro-4,7-methanoinden-5-ylamine (amine 1) and 1.5 g of
triethylamine were initially charged in 30 mi of dry CH2Clo. Using a septum,
2.48 ml of a 1-molar solution of titanium tetrachloride in toluene were added
dropwise with stirring. After 18 hours at room temperature, 14.89 ml of a 1-

30 molar solution of sodium cyancoborohydride in THF were added, and the
mixture was stirred for a further 15 min. 20 ml of 5 N sodium hydroxide
solution and 60 ml of water were then added, the mixture was extracted
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M5 (ES+): 257.2 (M+H)+ 30 Exanpl e 25: _ _
(éxol endo) - ( 3- net hoxybenzyl ) net hyl (oct ahydr o- 4, 7- net hano- i nden-5-yl)am ne
hydr ochl ori de H3C 0 14 June 2004 37 50 ny of _ _
(exo/ endo) - ( 3- net hoxybenzyl ) (oct ahydr o- 4, 7- met hanoi nden-5-yl )- ami ne from
Exanple 5) were initially charged in 5 % of dry acetone, 20 ng of
pot assi um carbonate were added, the nixtlre was stirred for 30 min and 9

pl of nethyl thees dmesenith bAaN cirdbyl anetaiaiand theraxtrastscwersndriedsfitersdas 5
al Ikovved to stand @mﬁfentrtb@uv\@ml l@@ltﬂdrteandec% hﬁ%ssez%fs;emé ?eg.gjuaetr gf‘agj Qﬁttb was
t I n r angd. e PDRES
aguggugpphas\gﬁ\&\g%grgxﬁv%c%e& W%@zﬁ]ﬁ?lﬁ?ag?lh% c@\fl\@t &9g ?W?Qoa}ﬁ%i ﬁbd
organi ¢ phase€ryness, ahd thd cnide prdedt wad pﬁdﬁe@byrmelmfati@ﬂﬁesgﬁbmfps "

h t h . hehth i i : a esul ting
(iorgm'angg\rﬁg ﬁkeﬁﬁ%?éfz%\tbgﬁﬂlgﬁ&aéﬁéﬁ?)g% c**é'é'.aﬁ’%gﬁ{&@fér]‘g@egéﬂeegﬁ #Pﬁ S gives
14 mg of the 'E?éé'ﬁ#"sd %PB@?@FZY'K@C‘@@NWZ%@WE@WHW-EIMMG Hifluoro-

(exo/ endo) - ( 3acethteowpb st udrdajdrrbémaefnoé&@h}adé@tél,aﬁdléotastiur\x} carbonate . 53
1o of (exor erty oA adus iR e i SHracd Himecimee s iyl ari ne.
from Exanpl e @cetatee andi thetdmbioedaggahic phases wefre diriedaard coacertrated. 61 pi
Stand over) ¢ refiate WRSTaReN'ER I N hipoiiDRc Bkl A ofife BceBifile, 10 ' °
stand ov ) . . [ .
added. The m'%%&%ﬁ&%@%ﬂ%é%ELQJIOE%E’MP@HW- 3 drgﬁs Oft' L
N-et hyl dii so ' Afke ed and the m xture was en stirre or a
fu(rat'hgr I5I howE@The reaction mxture was then concentrated and purified by
preparative HPLC over RP-18 using -acetonitrile/water (0.05%trifluoro- 25
acetic aci d) . E¥araplec24q (sxaiendsav(@-sainagentyl X erakistip et matbanrinden-

15  5-yl)amine bistriflucroacetate :

100 mg of (3-nitrobenzyl)(octahydro-4,7-methanoinden-5-yl)amine trifluoro-
acetate from Example 23) were dissolved in a mixture of in each case 5 ml
of ethanol and glacial acetic acid. 57 mg of zinc powder were then added,
20 and the mixture was stired at 60°C for 4 hours. A further 25 g of zinc
powder were then added, and the mixture was stirred for another two hours
at 60°C. The reaction mixture was concentrated, the residue was taken up
in ethyl acetate and the organic phase was washed three times with
potassium carbonate solution, dried, filtered and concentrated. The residue
25 was purified by preparative HPLC over RP-18 using acetonitrile/water
(0.05% ftrifluoroacetic acid). Freeze-drying gave 23 mg of the desired
product,
MS (ES+): 257.2 (M+H)"

30  Example 25: (exofendo)-(3-methoxybenzyl)methyl(octahydro-4,7-methano-
inden-5-ylJamine hydrochlcride

D\/CHS
|
HCq N

CH
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M5 (ES+): 300.3 (M+) Exanple 27:
(éxol exo) - (3-fl uorobenzyl) (oct ahydro- 4, 7- net hanoi nden-5-yl )- am ne
hydr oehl ori de 30 A m xture of 80 ng of 3-fluorobenzal dehyde, 97 ny of
(exol exo) - oct ahydro- 4, 7- net hanoi nden-5-yl afmine (amne 4), a catal ytic.
anount of p-toluene 14 June 2004 38 sulgjani c acid and 7.5 m of anhydrous
tol uene was bqiled under reflux for 3 hours, the toluene was distilled off

under r educed 39rBgAiexepaden@-metwrabenzybiociakytipvietrmeathangibdert-5¢k hanol .
W th ice-cool iangine 2dmirEx&inplesSivtid RN KHAGEE NG RI S0 hoetbrelBblmgor ti ons
to this rrethar& bl 5. sol uti on and%cgf xt ure was ali_o to warmto room
't enper at ur e. g Rfasﬁelm fADonglgere; %%F@gvﬁ vas stiffed 1eniGmin apdr ed

of f,  di ssol ve@ plrofioethykiodiieolverecihieh estided drapwisee TheirbacisrhmixturBheas
resul ting gregngi ' | ch t he
aqueous phgse%"&gégté%g@?eéﬁ g?]? “%%éﬂén%#ﬂ%%—%ﬁ%ﬂgg{ee%mg%-'\(A%ﬁ%%gﬂ%t h 2 N
NaCOH. The orgé‘\?,')‘flae@ HRake weier,aad 1ofby aeetate. wihenphassss were | sapasatedndhe

go&caglc ra’EI_ ﬁd afjneous phese W}zﬁ%xﬁd@ﬁ tI:I ﬁﬁﬁé&ﬁi&fdmxﬂsﬁ@etﬁt@ ahMC{BQOCH&Inﬂﬁﬂ\ l{;l ng

: is 0 | rogduct.,. (Cl4): . +

Exanpl e 28: (8@{@%%- E-YVF’% Idﬁ%pbm@mﬂd@é\ﬁ?PT?‘%‘E’E%%@d%B%TeFE% Fano-

. i nden- 5- y|) aghtsnaipgrapbied aved silivi gel wsing etimg act&le/gptaine. The resulting
2-(trifluppomg ' ' ' 0y o

di chl or onet haqh?ly%?%srﬁé §§\An ngﬁdﬂg} ﬁ@o’%@ﬂéﬁég gld;a%d ?teg%%%g% aggh'ﬁgg“é?s

(exo/ endo) - oct gﬂ?@?& , -%‘%E’rpéﬁ@?%en- 5-yl am ne (anine 1), 103 ng of

di i sopropyl et M8 {Bli+xe286d {A+H) of di chl oronet hane. The mi xture was al |l owed

to stand overnight, and the solvent is then renoved under reduced pressure

and the residue is purified by &rjeparative HPLC over RP-18 using 25
acet oni tri | e/ FBEPlg 26:0sxpene)-Hbmethaxybenzidimethylfectahydtact, 7cont ai ni ng
fracti onsiser metiarivimdsh-54Dams@iionithflidraddatd emoved using a rotary

evaporator, the m xture was adjusted to pH 11 using Hotassi um car bonat e

and ethyl acetate was added. T Hhiedls phase wag ektracted three tines
with ethyl acetate and thqqa@po d sef, WeHe i 8nd
el
X |

53 mg of (exolendo)-(3-methoxyben2yl)(octahydro-4,T—methanoinden-s-yl)-
amine. from Example 5 were initially charged in 5 mi of dry acetone, and
61 pl‘ of methyl iodide were then added 'dropwise. The mixture was allowed
20  to stand over the weekend, and a further 50 pl of methyl iodide were then
' added. The mixture was allowed to stand overnight, 3 drops of
N-ethyldiisopropylamine were added and the mixture was then stirred for a
further 5 hours. The reaction mixture was then concentrated and purified by
preparative HPLC over RP-18 using acetonitrile/water (0.05% trifluoro-
25  acetic acid). Freeze-drying gave 53 mg of the desired product.
MS (ES+): 300.3 (M" -

Example 27: (exo/exo)-(3-fluorobenzyl)(octahydro-4,7-methanoinden-5-yl)-
amine hydrochloride

CH
FJ@VH\Q&

30 H fH

A mixture of 80 mg of'3-ﬂuorobenzaldehyde, 97 myg of (exo/exo)-octahydro-
4,7-methancinden-5-ylamine (amine 4), a catalytic amount of p-toluene-
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30 concentrated. The residue was taken up in 2 N hydrochloric acid and a
little acetonitrile and freeze-dried. Freeze-drying gave 127 ng of the
desired product. M5 (O +): 310.2 (MtH)+ 14 June 2004 39 Exanple 29:
(exol endo) - ( 3-di et hyl am nobenzyl ) (oct ahydr o- 4, 7- net hano- i nden-5-yl)am ne
hydrochl oride CIH a)
(exol endo) - 3-di net hyl am no- N- (oct ahydr o- 3@ 7- met hanoi nden-5-yl)- 5 benzani de
1.78 g (0. 011sHifenic @cidand 7a8 b of |ahhydictiszolueneweas bailetk dntier eeflus fat i on of
165 g (0. 01 sHourof i Roidbe rwgéﬂw@@l;aoaﬁgfaﬁp 1B8lickd ?)ré&lﬁ% g gREnydrous

THF, the m xture, was |rreg( 51or a ure
(5]

under an at miSHiHe "‘éﬁs Sisslvednip el ok dgthaaol,With dcggogling QQ)rrtgmf nmol ) of
(texol egdo% oc sadhiprt Cbo#oﬂydl’ﬁlﬁehwmnﬁtﬁjmﬁ nyls?;gaml ldrﬁmgﬂq? ﬂ«)ist methafblid urﬁt was
stirred atgro a o stand overni

and the so ve%?hh&qp?‘ﬁ\cg%ﬁ%ﬁg)tdﬁh g@g %W@H’e#atg yaay 33503@5&%? £ %I‘Phgwat er
and adj ust ed H&lpvassaddediang thenpracipitateh wasi then fideremsoff sdissoleed fmaoet | eal ly
for about 30 mﬁﬁhbﬁ%oo%ﬂcbﬁd%rﬁﬂbﬂ rmhfhséthéf %%%%anog Fﬁec ipitate > M3 taken

(exol endo) - 3-di ne dr o- enz- am de
was then fil tgpé@%f@aﬁgﬁ%&\ﬁﬁ 'aﬁtthéf‘eam? AY WS ﬁhaées‘@’@%ﬁﬁp@iﬁt%ﬁ r.
;152 - 156fan8 thelorganie Phade (Wdshyastd with 2 N NaOH. The organic phase

np. :
(exol endolg ( 3ok TRpAYAY @ﬁhgﬁﬁ%(@&@ﬁy&ﬁc@gﬂ%@@%é‘ gade Yhds am ne

hydrochlorlde utlon
(exol endo) - 3-&1%:943 afl ifonbe Sydegehlaride using Al HGIoT hid @ave-38 mgenfzani de in

100 M of anhiyHiteweoduck- di met hoxy- et hane was adm xed first with 1.38 g

(0.0097. nol ) m‘s Rﬂ&f?ﬁbld q\g_ﬁgf 4 de 25 etherate and then, at 10 - 15C and a

little at a tine (0.03 nol) of sodlumborohydrlde. The

m xture was heated at 70C for a nunber of hours and |later at 90C and
al | oned tgs stggg»n J&g/ d he. 2(3{) 9?'&"' aind t he
resi due was i'?jz g{pﬁ en lﬁﬁﬁ&@metﬁ‘ﬁg%r}] g&t | né}eﬂ"selqﬁén N NaCH.

CIH

The m xt ure \A@EEB L "Wd dfi t h

With stirring, 158 mg of 2-(trifluoromethyl)benzyl bromide, dissolved in 2 mi -
20  of dichloromethane, are siowly added dropwise to a mixture of 98 mg of
(exo/endo)-octahydro-4,7-methanoinden-5-yiémine (amine 1), 103 mg of
_ diisopropylethylamine and 2 ml of dichloromethane. The mixiure was
allowed to stand overnight, and the solvent is then removed under reduced
pressure and the residue is purified by preparative HPLC over RP-18 using
25 acetonitrile/water (0.05% trifluoroacetic acid). The prdduct-containing
fractions were combined, the acetonitrile was removed using a rotary
evaporator, the mixture was adjusted to pH 11 using potassium carbonate
and ethyl acetate was added. The aqueous phase was extracted three
times with ethyl acetate and the combined phases were dried and
30  concentrated. The residue was taken up in 2 N hydrochloric acid and a little
acetonitrile and freeze-dried.
Freeze-drying gave 127 mg of the desired product.
MS (Cl+): 310.2 (M+H)
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30 ethyl acetate, the organic phase was washed with water and dried and the
sOl vent was evaporated. The residue was subjected to silica gel colum
chromat ography using a m xture of 1 part of ethyl acetate and 3 parts of
toJ uene and then adm xed with a solution which contained an excess of
hydrogen chloride. The precipitate (exolgndo)-(3-dinethyl am nobenzyl) 35
(oct ahydro- 4, 7- met hanoi nden-5-yl ) am ne h Irochloride was filtered off and
dried. Col or | d5&mpig 20a(exofendogi(3-dimetpytanieebenzyl) (it hwidro- 4 owiiparsi-t i on) .
14 June 2004 Msddrb¥lyanise hydloMiiblide 40 Exanpl e 30:

(exol endo) - [ 2- (3- net’hoxyphenyl ) ethyl ] (oct ahydr o- 4, 7- _

net hanoi nden- 5-yl ) am ne hydroch ln CQHu it ,Heuy 5 a)

(exo/ endo) - 2- (- 3- net hoxyphen,\LI ) - ¢t ah +H get hanoi nden-5-yl ) -
N

acet am de . _ _
(exo/ endo) - 2- ( 3- met hoxyphenyl ) - N- (oct ahyd > Het hanoi nden- 5- yi) -
ire given in Exanple 29 10

acetam de was obtained anal ogously to the F!)rgc e gy I e
- [ - zol e_an
(bxol endo) - oclteRy RS A B - Soif dHna  BARsoEe ey Jow vi scous
oi . M5 (Cb+) bepamidg M-H) * 15 b) _
Loxprendo)- Lquﬁ‘s HRORAYABA Y N, RSB L8IE Verd dBRIAAB% BBfRfon of
( eiol endo) - [ g (&c Ge?‘f*reﬂyﬁﬁ%'hypﬁ et-hyNidiretralapainebenzoicreacidn i nd@misof i ) -
ami ne hydr ochlanhyd@uw'ﬁl_-iﬁbttﬁc? mﬁg(%&/saﬁgg@ﬂigbﬁ?,f@mé h’g;tﬁéﬁ?gﬂ?tg;_g A1 )a(ﬁ{ﬂ-la i 20
E;S?gl- 2, %9 ng% ﬁ%ﬁ&é% enfg?(%rf@céﬁ%pﬁgre éfo"la'Z§l§)|"e%"éﬂt H}E‘y@%{m%ﬂew'@%ﬁ?ﬁég np. :
222 -- 2280, (&0(Rgwpl) oéx®/endaloctahydro-4,7-methanoinden-5-ylamine (amine
1). The mixture was stirred at room temperature for one hour and allowed
to stand overnight, and the solvent was then distilled off. The residue was
admixed with water and adjusted to pH 3-4 using 2 N HCI. The mixture was
stired magnetically for about 30 minutes, and the colorless crystalline
15  (exolendo)-3-dimethylamino-N-(octahydro-4,7-methanoinden-5-yh)benz-
amide was then filtered off, washed with water and dried in a stream of air.
mp.: 152 - 156°C; B
MS (Cl+): 299.4 (M+H)"

20 b) (exolendo)-(3-dimethylaminobenzyl)(octahydro-4,7—methanoinden~5—yl)—
amine hydrochloride ,
A solution of 2 g (0.0067 mol) of (exolend6)-3-dimethylamino-N-(octahydro-
4,7-methanoinden-5-yl)benzamide in 100 ml of anhydrous 1,2-dimethoxy-
ethane was admixed first with 1.38 g (0.0097 .mol) of boron trifluoride
25 etherate and then, at 10 - 15°C and a little at a time, with 1.13 g (0.03 mol)
~ of sodium borohydride. The mixture was heated at 70°C for a number
of hours and later at 90°C and allowed to stand overnight. The solvent was
then distilled off and the residue was admixed with water and made
strongly alkaline using 2 N NaOH. The mixture was extracted 4 times with -
30 ethyl acetate, the organic phase was washed with water and dried and the
solvent was evaporated. The residue was subjected to silica gel column
chromatography using a mixture of 1 part of ethyl acetate and 3 parts of -
toluene and then admixed with a solution which contained an excess of
hydrogen chloride. The precipitate (exofendo)-(3-dimethylaminobenzyl)-
35 (octahydro-4,7-methanoinden-5-yl)amine hydrochloride was filtered off and
dried. Colorless crystalline solid, mp.: 166 - 170°C (with decomposition).
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Exanpl e 31: (exol endo)-[ 3-( 3-net hoxyphenyl ) propyl ] (oct ahydro-4,7 25
nmet hanoi nden=5-yl )am ne hydrochloride CIH a)
(exol e€xo) - 3- ( 3- met hoxyphenyl ) - N- (oct ahydr o- 4, 7- met hanoi nden-5-yl) -
pr opi onam de
(exol exo) - 3- ( 3- net hoxyphenyl ) - N—(octahy%ro 4, 7- met hanoi nden-5-yl)- 30
propi onam de was obt ai ned analsogously to the procedure given in Exanple 29
a) from 3- netﬁ@iﬂaﬁé@ﬁﬁéﬁﬂﬂfﬂhlc acid, N,N -carbonyidiim dazol e and
(exol endo) - oct ahydr o- 4, 7- net hanoi nden-5-yl am ne (amne 1). Light-yellow

(extl bndo) [ 3 E%gw!é‘ﬁe&%ﬁﬁp»ﬁfdwreff%@mém@m?m@(qmwnden-

5-yl ) am ne hydab@naindeteS%l)amine hydrochloride
(exol/ endo) - [ 3- ( 3- et hoxyphenylppr opyb]l.( oczqahyd o- 4, 7- met hanoi nden- 5-yl ) -
t

am ne hydrochl oride was obtai ngd apal ggou Hh¢ procedure given in
Exanpl e 29 b) by reduction of (e {0) 8- gryphenyl) N- (oct a-
hydro-4, 7-metha no i nd en-5-yl)pttopil na m orl ess crystalllne
solid, np5: 186 -188C. 10 M5 (ESH: ( npl e 32:

( e of endo) - ( ggggéwlérmo} zémtméﬂ@w?é?{wml(s&aﬁydﬂou 7&%&5&8%&&%’.‘% ') am ne
bi s- ( 3-chl oroaﬁeﬂ"éd% t et rahydr o- 1, 4- met hanonapht hal en- 2- -yl ) di azene '

N, N - di oxi de fexdfergio}2-(3smathdxyphdryi)id-(setanydrdded- rh@thanémHéhJﬂ) of 3.56 ¢

f b - | 34: 3089
" 085y eob UM e ey BABOBTI0 ol g e H a0 S
n 20 of W 15% sffﬁﬁhgt3H“§m0KYP'tﬁDY!ﬂceh9dramfbn NV earbenyidiimidazale hamd  wer e

then added dg@@%r&@%-o'&h@\ yHRSW 7L inBthahBfHRIRAS-PBMIRS S(fahi“ﬁ@d Al "

tenperature for 2' 12 houfs and-then mxed with 20 of d||sopropyl et her.
The nixture WA PHred for g further 30 m nutes and the solid was then
filtered of f. M3 &) 39PysfMtH) ne solid; np. 187 - 188C 25 MBS (FAB): 415.1
( M+H. ) +
| 15 b} (exo/endo)-{2-(3-methoxyphenyl)ethyi](octahydro-4,7-methanoinden-
5-yl)amine hydrochloride
_ (exolendo)-[2-(3-methoxyphenyl)ethyl](octahydro-4,7-methanoinden—5-yl)—
amine hydrochloride was obtained analogously to the procedure given in
Example 29 b) by reduction of (exo/endo)-2-(3-methoxyphenyh)-N-(octa-
20  hydro-4,7-methanoinden-5-yl)acetamide. Colorless crystalline solid, mp.:
222 - 225°C;
MS (ES+): 286.3 (M+H)

 Example 31: (exo/endo)-[3-(3-methoxyphenyl)propyl](octahydro-4,7-
25  methanoinden-5-yl)amine hydrochloride

O 0 s
~HH

a) (exofexo)-3-(3-methoxyphenyl)-N-(octahydro-4,7-methanoinden-5-yl)-
propionamide ,
(exo/exo)-3-(3-methoxyphenyl)-N-(octahydro-4,7-methancinden-5-yl)-

30  propionamide was obtained analogously to the procedure given in Example
29 a) from 3-methoxyphenylpropionic acid, N,N*-carbonyldiimidazole and
(exo/endo)-octahydro-4,7-methanoinden- 5-ylam|ne (amine 1). nght—yellow
oily product,
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b) (exo0)-1,2,3,4-tetrahydro-1, 4- net hanonapht hal en-2-yl am ne 3 g of
brs-(3-chloro-1, 2, 3, 4-tetrahydro- 1, 4- net hanonapht hal en- 2-yl ) di azene
N, N - di oxi de were suspended in 150 ml of methanol and hydrogenated with 30
Raney ni ckel catalyst in an autoclave using hydrogen at 100 bar, 100C, for
20 hours. The catalyst was filtered off,, the solvent was evaporated, and
the fesidue was adm xed with water, madd st rongly al kaline using NaOH and
extract ed repddt €ty 3#4th{Meithyl tent-butyl ether. The organi c phases were
dried, giving the desired amne as a light-yellow liquid. 35 M5 (ESt):
160.0 (M+H) + 14 June 2004 42 c¢) _
(exol endo) - de®hfp@/endeli3-fEmethonaproyiirepyllfostahydioet A-methandiodens | g of
exo-1, 2, 3, 4- t glyipknidé AydroheBleanonapht hal en-2-yl - amine in 10 nl of

net hanol d- ,30,m , qf N hydrochl ori c e! hydr ogenated in an
aut ocl avea"?vi t ﬁe@f@cﬁﬁﬁ-%@zgéxwp 5”}451%{983_@0*&%@@04-¥ﬂa¢,§1a99@,den&ylto hours.
The catal yst waaine dydroehleddefwas abtiindlcanalsgously todke Q)remmé@ivémirhi’ﬂ f of
its original r | a VY| trongly
Al Kal i no. usi ng IR (AR g ettt 3 TSI aPs b R DB SRR L
ether. The ex{¥@erd7vetbageinden-SndrrorionasidgenCalarigssr arpetaliigeviselid,
exo- decahydr omb.4tgeet hggumapht hal en- 2-y|( c:110) anm ne as(a (Izi;)I o(rjl) ess oil. which
was pr ef exabl d gon. MB +): 166.2 (M+H) + : _
(exol/ endo;@( dygﬁéﬁjﬁbgwgﬁwﬁanonapht hal en- 2-yl ) - ( 3- met hoxy- benzyl ) am ne
hydrochl ori de 15°0.97 g of (exo/endo)-deca hyd ro- 1,4-netharonap 4
ht hal en- 2-yl agpy . hSC Idfo-44-Fet oL uene and,
after additi OE;I%'?'%E?A%Z .§e)(c)?jgh<§o?) ?E%ygg%ﬁ’z%afﬂ(?e%né%% gﬁg{agél'EZ " catal ytic
anount of p-t G-Metheyberswlaming hydroglloride under reflux for 3 hours. The
sol vent was evaporated, the resigdeswas dissolved in 50 m of nethanol,
0.26 g of sodium borohydrlde 20 e add ai:gqll_g at atime with stirring
and the m xture was stirred at -1 S hephe LH r about 20 hours. The
m xture was then acidified using a B | uti yplr_ogen chloride gas in
met hanol and stirred for 30 m nutest ‘ cHpi tated salt was
filtered off. The filtrate was concentrated and e resi due was
recrystal {5 zeg) hisqBcAlofd-112i8 3-1BiraBydrsOR4- PRthaféiEphtiNEn-2-yl)diazene

N,N'-dioxide _

3.34 g of isoamyl nitrite were added to a solution of 3.56 g of benzo-

norbornadiene [L. Friedman and F.M. Logullo, J.Org.Chem. 34: 3089 -

3092, (1969)] in 6 ml of glacial acetic acid and 6 ml of ethanol, and 8.5 m

20 of a 15% strength solution of hydrogen chloride gas in ethanol were then

added dropwise. The resulting suspension was stirred at room temperature

for 2 ¥z hours and then mixed with 20 mg of diisopropyl ether. The mixture

was stirred for a further 30 minutes and the solid was then filtered off. Clear

crystalline solid; mp. 187 - 188°C

25 MS (FAB): 415.1 (M+H)”

b) (exo)-1,2,3,4-tetrahydro-1,4-methanonaphthalen-2-ylamine
3 g of bis-(3-chloro-1,2,3,4-tetrahydro-1,4-methanonaphthalen-2-yl)diazene
N,N'-dioxide were suspended in 150 ml of methanol and hydrogenated with
30 Raney nickel catalyst in an autoclave using hydrogen at 100 bar, 100°C, for
20 hours. The catalyst was filtered off, the solvent was evaporated, and the
residue was admixed with water, made strongly alkaline using NaOH and
extracted repeatedly with methyi tert-butyl ether. The organic phases were
dried, giving the desired amine as a light-yellow liquid. :
35 MS (ES+): 160.0 (M+H)"
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25 ethanol. Colorless-crystalline substance; np. 234 - 236C M5 (ES+): 286.3
(M+H) + The conpounds descri bed bel ow were prepared according to the stated.
exanpte: 30 H 14 June 2004 43 Anal o- Exanpl egousl yt oRLR2ZR3R4 R5 HX M5
Exanple O+ 335-H H OCH3-H -H HCl (MrH) + 272.3 Cl + 345-OCH3-H- H H -H HCl
(MtH) + 272. 3 ES+ 355-H OCH3-H H - OCH3 HC|, (MtH) + 302. 2 ES+ 365- H OCH2O- - H
-H HCI (MrH) + 286.2 O + 375- H OCH3- OCH3-Ff-H (MrH) + 302. 4 ES+ 385

- OCH3- H OCH3-®i{ex¢/erpiodacahydeeb43nalhansasphithaleatBylanthe H HCl  (M-H) + 290. 3

Ol + 405- H OH bk RalitioiClof (Mg exo-1,2,3,4-tetrahydro-1,4-methanonaphthalen-2-yl-
amine in 10 ml of methanol and 30 ml of 2 N hydrochloric acid was
hydrogenated in an autoclave with 0.4 g of RuO2 using hydrogen at 100
5 bar, 90°C, for 10 hours. The catalyst was separated off, and the mixture
 was evaporated to half of its original volume. The resulting aqueous
solution was made strongly alkaline using 10 N NaOH and extracted
repeatedly with methyi tert-butyl ether. The extracts were dried and the
solvent evaporated, giving exo-decahydro-1,4-methanonaphthalen-2-yl-

10 amine as a colorless OI! which was preferably stored under argon.

MS (Cl+): 166.2 (M+H)

~ d) (exo/endo)-(decahydro-1 4—methanonaphthalen-z-yl) -(3-methoxy-
benzyl)amine hydrochloride
16  0.97 g of (exo/endo)-decahydro-1,4-methanonaphthalen-2-ylamine were
dissolved in 25 ml of anhydrous toluene and, after addition of 0.8 g of
3-methoxybenzaldehyde and a small catalytic amount of p-toluenesuifonic |
acid, boiled under reflux for 3 hours. The solvent was eva_poratéd, the
residue was dissolved in 50 mi of methanol, 0.26 g of sodium borohydride
20 were added a little at a time with stirring and the mixture was stirred at
‘room temperature for about 20 hours. The mixture was then acidified using
a solution of hydrogen chloride gas in methanol and stirred for 30 minutes,
and the precipitated salt was filtered off. The filtrate was concentrated and
the residue was recrystallized from a mixture of diisopropyl ether and
25  ethanol. Colorless crystalhne substance; mp. 234 - 236°C
- MS (ES+): 286.3 (M+H)

The compounds described below were prepared according to the stated
exampie '
30

R4 HX
R3 R5

H
R2 H
R1 - -

AN
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258. 2 ES+ 4110-H OCF3-HH -H TFA (MtH) + 326.2 Cl + 4210-H OEt-H H. -H HCl
(MtH) + 286.3 ES+ - _  OCF2 4310-H-HH -H TFA (M+tH) + CF2H 358. 2 14 June 2004
44 Cl+ 4410-H op?-H H HHCI (M-H) + 300. 3 ES+ 4510- H Ot - OCH3- H HTFA ( M+H) +
316.3 C + 465-HCH 3-HHHHCI (M+H) + 256.3 Cl + 4710-H CF3-H H HHCl ( M+H) +
310. 3 ES+ 48. 5- OCH3- CO2CH3- OCH3- H- HHCI (4I¥I+H) + 360.2 Cl + .4911-H F- F- F- HHCI
(MrH) + 296. 3 :
Analo- _
Exarqple gously o] Ri1 R2 R3 R4 R5 HX MS

Example

Ci+
33 5 H -H |[-OCHs| H [ -H | HCI | (M+H)*
272.3
Cl+
34 5 |-OCHs| -H H | -H | H | He | (MeH)
272.3
ES+
35 5 -H | -OCH; | -H | -H |-OCHs| HCl | (M+H)*
302.2
ES+
36 5 | H -OCH,0- H | H | HOl | (M+R)
286.2
Cl+
37 5 H | -0CH, [-0CHs| -H | H - | ey
302.4
ES+
38 5. [OCHs{ H |-0CH;| -H | -H | HOI | (M+R)*
302.3
_ Cl+
39 5 H |-OCH, | F | H | H | HCI | (M+n)*
200.3
. O+
40 5 H| -oH | -H | -H | -H | HCO | (u+h)*
' | 258.2
ES+
41 | 10 | -H {-OCFR | -H | -H | H | TFA | (eH)y
| 326.2
Cl+
42 10 | H | -0Et | H | -H | H | HCO | (m+h)
286.3
. ES+
H | H | H | TFA | (i)
358.2

-OCF -

43 10 -H
CFH
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Cl+ 505-HCl-HHHHC (MHH) + 276.2 Cl + 515- H SO2NH2- O - H- HHCI (M+H) + 355. 1
a+ 525-H-H HHHC (MFH) + 326.2 Cl + 535-HH HHHCI (M+H) + 312.2 O Cl +
545- H H H HHCl (M+H) + 340. 2 ES+ 5528-H F-F-H HHCl (M+H) + 278.2 14 June 2004
45 ES+ 5628- H OCH3- H OCH3- HHCI ( MtH) + 302. 3 Cl + 575- H- CH2CH3- H- H- HHCI ( M+H) +
270.1 Cl + 5828-F-H H H HHC (M+H) + 260. 2 & + 5928- SCF3- H H H. - HHCl ( M+H) +
342.0 ES+

Ci+
44 10 -H | -OP/ -H -H -H | HCl | (M+H)*
300.3
_ ES+
45 10 -H | -OEt |-OCH;| -H -H | TFA | (M+H)*
316.3
Cl+
46 5 H | -CHs -H H “H | HCl | (M+H)*
256.3
Cl+
47 10 H | -CF; -H H H | HCl | (M+H)*
310.3
ES+
48 | 5  |-OCHs|-CO.CH3[-OCH;[ -H -H | HCl | (M+H)*
360.2
_ Cl+
49 11 -H F F F -H | HCl | (M+H)*
296.3
Cl+
50 5 H -Cl -H H H | HCI | (M+H)
| 276.2
: Ch+
51 5 -H [-SO:NH,| -Ci -H H | HCl | (M+H)*
' ' 355.1

O’O‘ ' / Cl+
-H -H H | HCI | (M+H)*

326.2

Q/O\ . ChH+ |
H -H -H | HCl | (M+h)*

312.2

O.
O’ Cl+
54 5 -H -H -H -H HCI (M+H)*

340.2

: ES+
55 28 -H -F -F -H | -H HCI | (M+H)"
278.2

52 5 -H

53 | 5 | -H
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6028- H H OCF3- H- HHCI ( M+H) + 326. 2 ES+ 615- H SCH3- H H- HHCI ( M+H) + 288. 2 ES+
6228- H H CF3- H- HHCI ( M+H) + 310. 2 ES+ 639- OH OCH3- H- NO2- HTFA( M+H) + 333. 2 ES+
o (MH)+ ' ° 649- Ha- H H=HTFA 402.2 35C | 14 June 2004 46 Anal o- M5
Exanpl egously to Exanple CH 65H H 12ES+ Cl H(M+H) + CH3290.1 CIH ES+ 66l |
N H 12( MrH) + H CH3270. 2 45

ES+
56 28 H | -OCH; | H |-OCHs| -H | HCI | (M+H)*
' 302.3
Cl+
57 5 -H |-CHCHs| H | :H H | HCl | (M+H)
| 270.1
Cl+
58 28 -F -H H | -H | H | HCl | (M+H)*
260.2
Cl+
59 28 |[-SCFs] -H H | -H | H | HC | (MR
| 3420

ES+
60 28 | -H -H |-OCFs| -H H | HO | ey
326.2
ES+
61 5 H | SCHy | H | -H | H | Hoo | (vl
288.2
ES+
62 28 H H CF; | -H H | HC | (MR
| 310.2
ES+
63 9 |-OH|-OCH; | -H | -NO, | -H | TFA | (mM+ny*
333.2
| ES+
0. +

64 9 | -H c:)? H | ow | o | TRa | WD
_ 402.2

(3500




O CIH ES+ |

HMH + Iy \\ HOO CH3369.1 C
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67/ H 12(MrH)+ 4% ~ H O H3364.2 68C ClH 12ES+ H2H-S | .
ClH 69N H 12ES+ O(MrH) O CH3368.2 Exanpl e

70:. {exo/ endo) - (3- et hanesul f onyl benzyl ) (oct ahydr o- 4, 7- net ha-
noi nden-5-yl )am ne hydrochloride 5 65 ng of the product from Exanple 61

were dissolved in 3 mM of methanol..

4

e,

/I H

of sodium acetate buffer were

dition
e for
he

e .

t h
trated
urified
ed, the

t hen added, anpd—the—mdure was-cooled 0C—Followng-the slow.a
of 617 ng of (xone(r), the m xture was 10 stirred at [ ofxaié-efmsrat ur
t hree hours. “Eﬁarﬁﬁl Cipitate was filtered off 14 June 2005|4 4 and t
filtrate was ¢oncent [ated under reduced pressure. Sod JHMP ¢ ar bonat
solution was added tb the residue, and the m xture wapExampleact ed wi
ethyl acetatej After|drying apehfiltéHtion, the filtrate was{ concen
under reduced|pressufe. The 60 nYy of I_ﬁ:rud product 5 pbtai ned}:_g\_pre o
by preparative HPEC pn RP-18Mysisg aget o triHe/ wat ef (0. 05¢6
trifluoroacetic acid). Th&product-Tconpailni NgLHf ract i bns1er dMibtibi
acetonitrile ywas renmpved using a r@mry grator, fhe m x{agge was
adjusted to pH 11 us{ ng potassi um carbonate =
CIH
66 H H ES+
/ 12 |[(M+H)*
CH, ,:l 270.2
/0 CIH
67 e \ H ES+ .
A A 12 |(M+H)
0O 0 H, :=E 364.2
Ci CiH
68 HaN\Sj@\‘/ﬂ H ES+ )
A L 12 |(M+H)
o o0 CH, E:A 369.1
Cl G
69 ~¢ 3 H - [ESY
o0 CH, 2\ 368.2
Example 70:. (exo/endo)-(3-methanesulfonylbenzyl)(octahydro-4,7-metha-

noinden-5-yl)amine hydrochlioride

65 mg of the product from Examplé 61 were dissolved in 3 ml of methanol.
4 ml of sodium acetate buffer were then added, and the mixture was cooled
to 0°C. Following the slow addition of 617 mg of Oxone®, the mixture was

10

stirred at room temperature for three hours. The precipitate was filtered off
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and ethyl acetate was added. The aqueous phase was extracted three 10 tines
with ethyl acetate and the conbi ned phases were dried and concentrated.
The residue was taken up in 2N hydrochloric acid and a little acetonitrile
and freeze-dried. Freeze-drying gave 8 ng of the desired product. M5
(A +): 320.1 (MrH) + 15 Pharmacol ogi cal data: Description of the diuresis
experiment: 20 Method The sali di uresi s‘@xperl ment was carried out using

mal e Wstar rand fievifiltgatea wesi gloincohtrdted md?%7@g@peak,6pwufe‘b@‘d\%;@nt he
f th Tl e t,.n rinkihg wate
\?vit ? F\élrgwn freorsn?&tB ﬁ{ad ani ,r%(t)l'dst{b%ﬂv\‘féa%r gfj (szQSto .ee r?§988ma£fé’d%%%d“%f‘£{‘ée\9@§ nt o
di uresi s cage®<tragied with eind cagetate. Adiemgiing pndaitration o lthe dilratedwaski ng
wat er and adnconesntaes ainder Yredlucad 9%91%_.0%806@9% d?I ERR@' Pf@dsl%gt in a

I f 40 _The contra roup receiyed, qora e Co ndi ng
x& 3rrrrg gf %ri%ﬁ‘ﬁ’d\/\a &fe aé’u"b‘éﬂ?ctfye. PigRaralG e 1rdr ofonur iRR181 W@ gr oup
for the firstaethoilie/vater i(0.03% 3tflypeoacedic- facih 6The %d'ﬁiﬂ*g@?tg?ﬁn% ed by

sured. Th ' t [ a re de

fl ame phot ometry (1) FeRe o ?ﬁ%ﬁ%ﬁ?‘@é&é‘gﬁ@@% WAL TER o “lsind &, B s
det er m ned po?\?ﬁ)ﬂ eptthe daiue wasadivp taenté 1 Bysieg potassiurTiearmabe al i ty
of the urine awad etiefl eagstatedwas Hddedt h'ﬂf*ldef é@@é’dl tl.ﬂg Htﬁgé‘te‘ay(%gragxﬁ%éﬂegﬂté#@é hod
osnomet efp V ica rine.apd elegtroly ]

f)s nol al i ?{/0 a(r)%ﬁé? a@é@ ?@%a%%&a °nfibf | B[f C&Hﬁ’_' nQJT?Sl?& .B‘ferﬁoaw?veﬁ*%t ,
respecti vel y. congentratedo The ragidue-wesstaken upndl%hhggrlcblbnbfmlcq;?di atligef ans
ffect of a dd i 1l i LA | .
Wt st andar & e SHRP fieRSk driedd F1eRs SRl ¢ B, rtLoride’ 8RS, e
mi | knmoVk mosiio Pﬁtq meanl-5

MS (Cl+): 320.1 (M+H)*
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Pharmacological data:

Description of the diuresis experiment:
20 Method

The salidiuresis experiment was carried out using male Wistar rats having
a weight of 155 to 175 g. 16 hours before the start of the experiment, the
feed, but not the drinking water, was withdrawn from the animals. The rats

25 were randomized and placed into diuresis cages. The substance from
Example 5) was dissolved in drinking water and administered drally at a
dosage of 20 mg/kg of body weight in a volume of 10 ml/kg. The control
group received, orally, the corresponding volume of drinking water as
vehicle. The excretion of urine of each group for the first 5 hours and in the

30 period from 6 to 24 hours was measured. The urine electrolytes sodium
and potassium were determined by flame photometry (flame photometer
Eppendorf, Hamburg), and chloride was determined potentiometrically
(chloride meter Eppendorf). The osmolality of the urine was determined
using the freezing-point depression method (osmometer Vogel, GieRen).

35  Urine and electrolyte excretion and osmolality are stated in mi/kg, mmol/kg
and mosmol’kg of body weight, respectively. The ratio of Na /K" is an
indication of the quality of effect of a diuretic. The results given in the table
are arithmetic means with standard deviation.
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9. 730. 260. 480. 38 6.48 0.61 hours SD3. 690. 140. 200. 23 1.33 0.36 Vehicle
control nean6-24 26.841.753.951.44 32.32 0.45 Drinking waterhours 10m / kg
of BWBD6. 440. 470. 930.40 7.17 0.12 P. O n=5neansum . 36.572. 014. 421. 82 38.81
0.47 SD1-24 9.080.370.970.26 7.00 0.11 hours_  neanl-5 12.390. 310. 750. 60
7.82 0.47 hours SD8.030.270.430.37 3.08 0.31 Exanple 5 50 ng in 10 m
mean6Z 24 22.571.293.5711.67: 30.51 0.3748f dri nki ng wat erhours !'kg of BW
P. O SD6. 000. 66@s6i&. 54 5. 06 .0.18 n=5 neansunB4. 961. 604. 312. 17 38. 33 0. 38
SD1- 24 9. 140. 640. 610.41 3.47 0.16 hours Assessnent: at a dosage of 50 ng/ kg

orally, the gubstancerfrgmEtxampe—5H)y-—showedne—saldiureti-gseffect in
rats, conpardgd to thelcontrol. Descri piirioaiid t e 0_iPsmotitity [Na/K
' milkg| mmol/kg mosmolkg| .
mean [1-5 | 973 0.26|0.48/0.38] 648 061
hours ‘
] SD 3.69] 0.14| 0.20] 0.23 1.33| 0.36
Vehicle
control .
L mean 6-24 |26.84| 1.75| 3.95 1.44 32,32 045
Drinking water
hours
10 mlfkg of BW ,
pb SD 6.44! 0.47! 0.93| 0.40 717 012
n=5
mean sum . [36.57] 2.01| 4.42| 1.82 38.81; 0.47
SD 1-24 9.08; 0.37| 0.97} 0.26 7.00, 0.11
hours
mean 1-5 12.39; 0.31| 0.75]| 0.60 7.82) 047
hours
SD 8.03] 0.27! 0.43] 0.37 3.08] 0.31
Example 5
50 mg in 10 ml imean 6-24 |2257| 1.29] 3.57| 1.57 30.51 0.37
of drinking water hours ‘
/kg of BW p.o. |SD ' 6.00{ 0.66{ 0.60| 0.54 5.06| . 0.18
n=5
mean sum 34.96| 1.60| 4.31| 2.17 38.33] 0.38
sD 1-24 9.14| 0.64| 0.61| 0.41 3.47| 0.16
hours

Assessment: at a dosage of 50 mg/kg orally, the substance from Example
5 5) showed no salidiuretic effect in rats, compared to the control.

Description of the Caco 2 model

The Caco 2 cell line was obtained from the American Type Culture

Collection (ATCC) and kept in Dulbecco’s Modified Eagle Medium (high
10 proportion of glucose), supplemented with non-essential amino acids,

L-giutamine, penicillin/streptomycin and 10% strength fetal calf serum, in
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The Caco 2 cell line was obtained fromthe American Type Cul ture
Col Il ection (ATCC) and kept in Dul becco's Mdified Eagle Medium (high 10
proportion of glucose), supplenented with non-essential am no acids,
L-glutam ne, penicillin/streptonycin and 10% strength fetal calf serum in
14 June 2004 49 an incubator under a 10% C02 at nosphere at 95%rel ative
at nospheric hunidity and at 37C. The c8Pls vere grown in cell culture
flasks (175 cam)ncubder yiderta 408 QA2 stmosgrre tah 05% qelative elthdsprsnc
i nocul ated o W atel Rat | 4 t [ nswells(r), 2
pore si ze: Jﬁ"@‘%ﬂ@?&?ﬁ%@i’; € To Bxte g Hidhr MRS bEIRS 4 TES GRS
cel | s/ cm and. Feic dbat dansport sstudigst | theulGagce 2 reglls, vegrendionylated oatd um

after four anshigédiBbn&aYseifBiturt HRSeRY ﬁCﬁsl‘%&hﬁ%ngﬁgﬂsh@Z,]ﬁor%osiZé.’g n0! d
rmonol ayer g, wer e Use xper | ments, .10 [n each’s'est series, a

or the e [ )
21- day- ol nnﬁﬁfa&?ea-&a%mt)e%tt%ae gensitysofifr-8petq i edlls/qm’i agd dncubsted ime as
pernmeabi l ity stswelr cultline mh,umﬁgiﬁ%;mé it affer fur AGdBYrRtday8)arRf ter 120

mn had to begl he r e of 2% ro medi um was renoved fromthe
api cal and tﬁtgeﬁa_ %ﬁ%t%ﬁgﬁ dQY-dé(' 18 '&%WW’%’?&?&%H@% thensed

w th the trar®fermenisfer (Hank's bal anced salt solution pH 7.8; contains
2.8 g1l of glucose), and the cells were equilibrated at 37C under a 10%
C2 at nosphere for 515?5 mn. The HBSS buffer is then renoved. The test
conpounds %erl® €f shSgres @ 4Hrdaympld wonplager mast lesteghier itsopopediesnd added

to the api calusing fekdexdianiengs @eﬂrﬁgalbili@nghh(e{.\/wé \@NEQ:Tc i trhh@fér ré'tléedt est
concentratio ni_wa t for the secon
experi nent M&L%ﬂétﬁ/’?) %‘ﬁée's*e%@'ﬁ)’fhﬁf%ﬁw@eﬁﬁ%@ha Wit at - 37C and started

by adding 1.5 m of test solution on the donor side (apical). Transport

buf f er wi t hoUfhe grawiH tediBm W8S eembled RBnT fie! &icdtand 18 R oldESPLRke" al -
: : | rent intervals, ganpl.es re taken fromthe basolatera
ZSM)ﬁd'{ﬁh t(ybo(r;(:g1 I ﬁ,@[]rpl %\e?‘tik f the ~basol at I
side (1 T Hisp ARQIRYSYS rWren Mt Finved ity fsn figpsport thuffge (blanke of 37
Api cal sanpl d3nlamead salk enlutiontpit 7s8;acantaind 218 g/hef gludosd)l 2@dnthe)celigo t hat
the recovery waleCeqUiliBraRAPPN HR1SON b g 548"
concentrati Oﬁagggﬁpe_ cumul ati ve %asol at/gr acﬁffggﬁgg nt r%tle*zlr‘].gqglb' iﬁg
conpounds wer PE{ thgn pmeved.
The test compounds were dissolved in a mixture of HBSS buffer and
20 DMSO and added to the apical buffer, giving a 1% strength (v/iv) DMSO
solution. The test concentration for the first experiment was 1 mm, that for
the second experiment was 100 #M. The experiments were carried out at
37°C and started by adding 1.5 ml of test solution on the donor side
(apical). Transport buffer without compound was added to the recipient side
25 (basolateral, 2.5 ml). At different intervals, samples were taken from the
basolateral side (1ml) are replaced by fresh buffer solution of a
temperature of 37°C. Apical samples were taken at the start and at the end
(120 min), so that the recovery rate of the compounds could be determined
using these concentrations and the cumulative basolateral concentration.
30 The compounds were analyzed by HPLC.
The apparent permeability coefficient (Papp) is calculated using the
following equation: |

P = a.V
app 4 4c,

in which dc/dt denotes the flow through the monolayer (ng or compound/mi

35 xs), V denotes the liquid volume in the collection chamber (ml), A denotes
the surface area of the monolayer (cmz) and cp denotes the initial -
concentration (ug or compound/ml) in the donor chamber. The flow through
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The apparent perneability coefficient (Papp) is calculated using the

follow ng equation: d-V app 4.A cO"' in which dc/dt denotes the flow

t hrough t he nonol ayer (gg or conmpound/m 35 x s), V denotes the |liquid
volume in the collection chanber (m), A denotes the surface area of the
nmonol ayer (cnR) and co denotes the initiggl concentration (g or
conpound/ M) in the donor chanber. The ow t hrough 14 June 2004 50 the
monol ayer wasthéal manglayerf ras t issicuolated atfiore Hheol curaulative c baselataral i on at
the corresponghm@ntaligh AOhB! céfedpoRBingSpaft Bt ot irhé!dsing e FtalfAt 2
curve (linear u tc%é?GO mn),. All ?ehsrm aMi ns were carried out, 1'n three
repl i cati ons, M&@rdatg crie dineanvie FBH‘BE; Il dgterminatiqns wexs camiadeul 5
measur enent s. inRhpge replications sedhatdhe datomigied Pypp walue is tie aleanast thtdeh

absorptio K hg | i k VA j i.dal j J.on
curve,  Aczor HeasehRit e KT o Solcdted RomAoRh a6 oo Bl i
Bi ochem  Bi opsesptigussknagniromi hedliterzdurs; g8 38igmoidal ealibration aawebe used
to assess thgcédramyl f) sfidies &9 MAURENARrdsonaPs kAfdonls: Hibgher04 51
. i 0 4 ) =
Resul ts: Absogll%% yé.r %ts' %m{%EﬁggP ;H?Sl?&': 8'30'%&180 tl'(njifsfculr_'lveC Ic‘a_aln lg_le ugled tIgH
assess the fraction of a compound which is absorbed.
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Exanple 10F I N, HH 100 HCOHHNH N ' NH 2 0 CIH S32261<5 CIH N NH2
NH2 NH2 CH Ni ' NH z O S2120CIH<1 N /NH2 0 NH2 The ability of the-
compounds of the fornula | or I a to cross nenbranes is 5 considerably
superior to that of the NHE3-active conpounds of the acyl guani dine type
known fromthe literature (J.-R Schwark..et at. Eur. J. Physiol (1998)
436:797). Description of the NHE acti vi ?‘V nmeasurenents: 10 Most nol ecul ar -
bi ol ogy technF§sEls:fol | ow protocols fromthe works "Current Protocols in
Mol ecul ar Bi ol ogy (eds. Ausubel; F.M, Brent, R, Kingston,

~ Absorbed
fraction [%]
Example 5 100
Example 10 100
S 3226 <5
S 2120 <1

The ability of the compounds of the formula | or 1 a to cross membranes is

5 considerably superior to that of the NHE3-active compounds of the
acylguanidine type known from the literature (J.-R. Schwark et al. Eur. J.
Physiol (1998) 436:797). '

Description of the NHE activity measurements:
10 Most molecular biology techniques follow protocols from the works "Current
Protocols in Molecular Biology (eds. Ausubei, F.M,, Brent, R., Kingston,
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14 June 2004 52 R E., More, D.D., Seidnman, J.G, Smth, J.A and Struhl,
K'; John Wley & Sons)" or: "Ml ecular Coning: A Laboratory Mnual
(Sanbrock, J., Fritsch, E F. and Maniatis, T.; Cold Spring Harbor
Laboratory Press (1989))". In our studies, stable transfected cell |ines
wer e produced which in each case exprgﬁ one of the follow ng NHE
subtypes: NHELl of man (Sardet et al 56, 271-280 (1989)), NHE2 of the
rabbit (Tse eR.Bl, MaoreBDdD., Seidman, 2GS Sraitlg LI7A- anid Saihi, 310939Hn Wildkz3 f r om

humans (Brant sghsplor: AMbledular Bh?fﬁr‘uvglA Lgﬁ&af dr! aﬁ@fﬁ%%ﬂ) JQ%&%BQOG

331 -
5%2852 )198r2) ;\IH ] O@Kﬁ@%nﬁaq%%ﬁ%ﬁ%’?%“ﬁﬁﬂ(éﬁ@@m@’rﬁ@ﬁ (1939)FDNA cl ones of
the respecti vin obHStslidy, m@meamfm@u el ines .wdrewrdbaeesd whidteincbaged into
h [ &
Lne o D! 851 83 0LasHld SIS il %gamﬁﬁm@&? STt SSFeh At 1o
sequence of t Bk GalbB6i &7 1-28QH1988)), e y)leu)e 1g@hibélse efadlr d. Bol.oCkernhe
start codon 0]‘268*“119%&6%92’@ (Nf@ﬁum—bﬂ@ﬁ frRd I’ﬁ.l'i‘:‘?atﬁsn&Brr?n @dhngmeguence

h
o e hSoF Sk ek P iob Sa PR 3 BhE o Nalanmpé‘fr?QranH ey

cDNA band had(@&mwskmlt al.pstBiolc Chem. 267 £833%hi 0839rptg929y] 20 pMAVheo. Using

the so-cajded "cal ci um phosphate nethod" (described in Chapter 9.1 of
"Current Protogcols in Mlecular Biology"), the NHE-deficient cell line
LAP1 ( Franchi Ater addingmuifablenitker Sﬁﬁwcescthe cBNAsdonesebthe BBPRCivEDSE) )

was transfect NHBM subtyp de@éiﬂédisbymPﬁﬁ‘ Fillyabagirh vere S BRMEH Y ht§ iﬂeng 25

f | t f t f
RN & T 0 - NG R S L R £t IR PR
transfection tlgideiiargh susbgdhat dhe Hbelnreetnuhderemdimml&asadlremgmt)qn a
sel ecti omyva%é@ste.cte%f fren Itabﬁ’f@'ls Nbrdsima O(?-erBaglé) praf}bsbe l}éetl'\gg

Load" tech ue des 271
50 280  ( 1980) oM Q?ﬁﬂ% dnRos NHE Supivpe é‘iaﬁée Qptires eRsing E6aUANCRl 5 o0
conpensat e i nist pﬂesabtsamdhe afon€tidctarid tHEMumbnr NHES alstathidd @ahi domzar ri ed

out during t NganbPRIRNAYa RMPERSHRAPPCRBhinfst Wete SBUIM sddh! Rbr 8PSt 111 ON

resulting ¢DNA band had terminal restriction sites which matched
20 pMAMneo. ' : :

Using the so-called “calcium phosphate method” {described in Chapter 9.1
of “Current Protocols in Molecular Biology™), the NHE-deficient cell line
LAP1 (Franchi et al.; Proc. Natfl. Acad. Sci. USA 83, 9388 - 9392 (1986))
was transfected with the plasmids which contain the respective coding
25 sequences of the NHE subtypes. After selection of transfected cells by
~means of growth in G418-containing medium (only cells which as a result
of transfection contain a neogene can survive under these conditions), a
selection was made for functional NHE expression. To do this, the “Acid
Load" technique described by Sardet was used (Sardet et al.; Cell 56, 271 -
30 280 (1989)). Cells which express a functioning NHE subtype can also
compensate in the absence of CO2 and HCO3- for the acidification carried
out during this test, but untransfected LAP1 cells cannot. After repetition of
the “Acid Load” selection several times, the surviving cells were inoculated
into microtiter plates such that statistically there should be one cell per well.
35  Under the microscope, a check was made after approximately 10 days as
to how many colonies were growing per well. Cell populations of individual
colonies were then'investigated with respect to their viability after “Acid
Load” using the XTT proliferation kit (Boehringer Mannheim). The best cell
lines were used for the further tests and to avoid a loss of the transfected
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the "Acid Load" selection several times, the surviving cells were

| hocul ated into mcrotiter plates such that statistically there should be
one cell per well. 35 Under the m croscope, a check was nade after
approximately 10 days as to .how nany col onies were growi ng per well. Cell
popul ations of -individual colonies werg. then investigated with respect to
their~viability after "Acid Load" usi ngr’3( he XTf proliferation kit

(Boehri nger I\/Baqdmicr@ we‘ﬂheztﬂtamd weter dontiesowseselestionl grossurbein’ G4tiger tests

and to avoid g,k Hfntransfected 14 June 2004 53 sequence were

cul tured unde 3& sel ection pressure in (418- containing nmedium To
det er ni ne | CSM*E@%'“P s¢-Nalups iphihe iphibion ‘Pfeth?ﬁﬁﬁj'VidﬂﬁhN"ﬁ%EU%WBe%pes by
speci fi ¢ subsbgngreificisutetincdsy &l tepedeiofed b t@rFéE@bﬁfab@F eblal; delll. S

Py o1 SoCBRTheh b, 0178 L i 0 S Lot

i ntracel | ul ar tgehnigue, waafstightlyamodifiedi f i cati on was det er mi ned, which
conmences Wit iﬂlé"iéétoﬂie”ﬂac%grg%‘fetﬂeqﬁﬁﬁéellugé ;@ﬂgaﬂat&té reeaciaihtibons. To

do this, the pH was determ ned usin ensitive fl uorescent dye
BCECF ( Cal bi o mﬂedfvnl%rcm@ncewwﬂs fangiiopingd NHE heverelundeuier e
first |oaded mmm@ﬁ@ﬁeeﬂmmeofdm@aﬁs DR WiRSAéteHAMBHNAhd thet "Ratio

B uns okt N, BrESI floresceht %Jﬁéee@@ﬂ%%fﬂie?%f{h%? Bk B and an
em ssi on waveﬂéhg?e lempfloyes).5Bhe roeliawkredfinst lazekedi with BCECHHTheyBOEDR of

cal i bratfon cli@Soofld Wil BRteriigfd % PokeC @iuo‘?@%&&épog@@ﬁgﬂme‘gfr e

i ncubated in even dur

buffer: 115 M@ ?Eh’?ﬂ‘hg&i\ll—mma O?ﬁei\ K\g? %ﬂ'@kQ Nal.m¥8fBaat 20 nm
HEPES, 5 mm gkmtamtsa wdvelangtits 8805 ancll440fnrﬁ afhdl an entisdion aedlen tfﬂ@f 1M g
Na Thes 20 | [ i 975
of 08_21 A - f 53%?.@5@? bb“‘%rrtegghg théml?g s Cf;a]‘i‘PR c"'ﬁ‘g%bq'ﬁ%' NH4CI
buffer. The Yamstg dérﬁfocpbgﬁsqpeﬂhg‘%%F%WB%WU%@W@MH&UUJ@YZPH nut es
in the case ®f4)Nveh, dmagshmau&es Ibatifhd HQ@Bb@ﬁerNh"EQ ndANAGI, 20hAtes in

ost od. o he 2APaE STETKEN Pofm Foct) 33%%3195%8 BB Rl Beomp ot ¢
pH recovery oglucose, 1t mg/ml BSA; a pH of 74 is established using 1 M NaOH). The
20 intracellular acidification was induced by addition of 975 pl of an NH4Cl-free
~ buffer to 25 pl aliquots of the cells incubated in NH4Cl| buffer. The
subsequent rate of the pH recovery was recorded as 2 minutes in the case
of NHE1, as 5 minutes in the case of NHE2 and as 3 minutes in the case of
NHE3. To calculate the inhibitory potency of the substances tested, the
25 cells were first investigated in buffers in which a complete pH recovery or
no pH recovery at all took place For the complete pH recovery (100%), the
cells were incubated in Na -contalnlng buffer (133.8 mm NaCl, 4.7 mm
KCl, 1.25mm CaCl, 1.25 mm mgClz, 0.97 mm NazHPO4, 0.23 mm
NaH2PO4, 5 mm HEPES, 5 mm glucose; a pH of 7.0 is established using
30 1M NaOH). For the determination of the 0% value, the cells were
incubated in an Na'-free buffer (133 8 mm choline chloride, 4.7 mm KCI,
1.25 mm CaClz, 1.25 mm mgCls, 0.97 mm KoHPOQO4, 0.23 mm KH2HPO4,
5 mm HEPES, 5 mm glucose; a pH of 7.0 is established using 1 M NaOH).
The substances to be tested were prepared in the Na*-containing buffer.
35 The recovery of the intracellular pH at each tested concentration of a
substance was expressed in percent of the maximum recovery. From the
percentage values of the pH recovery, the ICsg value of the particular
substance for the individual NHE subtypes was calculated by means of the -
program SigmaPlot
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no pH recovery at all took place. For the conplete pH recovery (100%, the

célls were incubated in Na+-containing buffer (133.8 nmNaCl, 4.7 mm KC,
1.25 nm CaCl 2, 1.25 mmngC 2, 0.97 mm Na2HPO4, 0.23 mm NaH2PO4 5 mm
HEPES, 5 m*ngl ucose, a pHof 7.0 is established using 30 1 M NaCH). For
the determ nation of the 0% val ue, the |l's were incubated in an Nay free
buffer (133.8 mmcholine chloride, 4.7 KCl, 1.25 mm CaCl2, 1.25 mm

mgCl 2, 0.97 mWHEHRGNty0. 23 nm KH2HPO4, 5 nm HEPES, 5 nm gl ucose; a pH of
7.0 is establi shed using 1 M NaCQH). The substances to be tested were
prepared in th The recovery of the intracellular
pH at each tested rati nR§¥NblE3su stance was expressed in percent of
the maxi mumregovery. From the 1@ [pf]t age val ues of the pH recovery, the

| C50 val ue of f[fhe particular | sub qnce or the individual NHE subtypes was
cal cul at ed by peans—efFthe i Pl ot 14 June 2004 54 NHE3 activity
Exanpl eRat NHEB | Cr) @HENM 50| 81 {(&)-60.5 (+61 100.9 95 870 731 14 June
2004 WO 01/ 441 : 07 1. A substituted norbornylam no
derivative hav n and an endo-fused five-, six- or
seven- menber ed|_r | ] 5 havi ng exo-configured nitrogen
and an exo-fusjed flveg si x- jor segen-

8 70
7 31
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menbered ring of the formulal a R4 R3, RER4AIla S\ I" nR3 ,R5 R(A N
471, i1 k1l ,S2 AANRL 10 in which: Ais (Cl-C4)-alkylene; Sl is a free
el ectron pair or (Cl-C4)-alkyl; S2is (Cl-C4)-alkyl or h; where, if SI and
S2 are alkyl, X- in the resulting grouping 15 [ M(SI S2)-- )Cl

corresponds tW@(ﬁﬂéﬁ' pgcol ogi cal Iy acceggabl e anion or Hd-lgtggﬁﬂaﬁlﬁzat e; is’

a saturated or unsaturated five-, six- or seven-nenbered

whi ch' may be nono- or, |ndependently of one anot her, polysubstltuted by
oxo, hydroxyl Clifs: C4)-a| koxy and (Cl-C4)-al kyl; 20 and Rl, R2, R3, R4 and
R5 are, independently of one another, h, OH F, d, Br, I, CN, N2,

am di no, -CO2R(11), -CONR(11)R(12), lsor R(11), -SOsNR(ll) R(12),

(Cl- C4) - al kyl 1. Acubstijuted Resbpryl@nirosiietivativeyhad\iig @«)-cahkgured 2fitrogen

(CL- C4) - al koxyind Gk &ﬁoﬁﬂs&bf'fﬂéy snh-yé’lr QéVér(-FﬂjenQﬁQreél l(g E‘é a | or

cycl oal koz% og phen%/ ?% Wﬁ{ P en I S unsubstitu or -su |tut ed by
up to thr ALY PRsrrifigu m%ﬂeé; |EW6‘eBBnﬁ§?TU fivRe. Shot ARSexaE- _
sel ected fronmehdaggedripgodbtie fetmolad F, C, Br and 30 nethoxy; am no, (C
1 -C4)-alkyl am no, di-(Cl-C4)-al kyl am no, am no-(Cl-C4)- alkyl,

di - (C1- C4) - al kyl argno- (C1-C4) - al kyl, (Cl-C4)-al kyl anmi no- ( CL- C4) al kyl ,

@Afﬂr& ;;j ;‘.

10  in which:
A is (C1-C4)-alkylene; ‘
S1  is afree electron pair or (C1-C4)-alkyl;
S2  is (C1-C4)-alkyl or h;
where if St and S2 are alkyl, X in the resulting grouping
15 [-N (S1SZ}~ X1 corresponds to a pharmacologically
acceptable anion or triflucroacetate;
B is a saturated or unsaturated five-, six- or seven-membered carbon
 ring which’ may be mono- or, independently of one another,
polysubstituted by oxo, hydroxyl, (C1-C4)-alkoxy and (C1-Cg4)-alkyi;
20 and '
R1, R2, R3, R4 and R5
are, independently of one another, h, OH, F, CI, Br, I, CN, NO»,
amidino, -CO2R(11), -CONR(11)R(12), -SOrR(11) -SOgNR(11)-
R(12), (C1-C4)-alkyl, (C4-C4)-alkoxy, (C1-C4) alkoxy-(C1-Cq)-alkyl,
25 . (C1-C4)-alkoxy-(C1-C4)-alkyloxy, hydroxy-(C1-C4}-alkkyl, (C3-C7)-
cycloalkoxy or phenyloxy,
where phenyl is unsubstituted or substituted by up to three
substituents, which are independent of oné another and
_ selected from the group consisting of F, Cl, Br and
30 methoxy;
amino, (C4-C4)-alkylamino, di-(C1-C4)-alkylaminc, amino-(C4-C4)-
alkyl, di-(C4-C4)-alkylamino-(G1-C4)-alkyl, (C1-C4)-alkylamino-(C1-
- Cq)-alkyl,
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14 June 2004 5 56 where some or all of the hydrogen atoms in the alkyl
radicals nmay be substituted by fluorine; R11 and R12 are, independently of
one another,- h or (Cl-C4)-alkyl, where sone or all of the hydrogen atons
in the alkyl radicals may be substituted by fluorine; r is0,1or2; sis 1
or 2; or 10 R and R2, R2 and R3, R3 ag% R4 or R4 and R5 in each case
t oget her are a group - O(CHZ n-o; 1 or 2, and the radicals R, R2,
R3, R4 or R5 which Wbeng spme Oé@dimfdheélydﬁumneatomsdapbmd&m radicdls avey

another, h, OH F, @su&tftutéd uobigB; amdino, -CO2R(11), -CONR(11) R( 12),
-SOrR(ll) -SOsNR( & ‘?2 Cl C4) al kyl, (Cl-C4) - al koxy,

(C1-CA4) - al koxy- (C1- a3 (C3-C7)-cycl oaI koxy, hydroxy (C1-A4) - al kyl,
anino, (Cl-cC4)-al kyI- aniare, indepértienB¢ of ahés whathienth o §IkyIC4) al kyl,

Cl- )5 20 al kyl am no- (CL I C aIkyI
V\/neﬁe sorrze or. allyof t he hydrcg)‘(f%r[fg1 St%ﬁs f' J"t??lhaﬂ blﬁY'Og?acﬁqe Ssin be
substituted by fluorine; R11 afkyReslicalsmayrieqbstitmed by Gtiorives anot her, h
or (C1-C4)-alkyl, 25 whgpeispne or all of the hydrogen atoms in the al kyl
radi cal s may be substltuHed )y fluorine; r is0O,1or2; s is 1 or 2; except
for benzyl (oct ahydrsb ' If¥t4hanoi ncl en-5-yl )anine, 30 and its
phar maceuti capin y accept able salts or trifluoroacetates. 2. A conpound of

the formyga IR9Gank 2,382 GhE R R ShFRATRY JAYRBY exo-
' in each case together are a group -O-(CHz)p-0O-;
n is1or2;
and
the radicals R1, R2, R3, R4 or R5 which remain in each case
15 are, independently of one another, h, OH, F, Cl, Br, I, CN, NOo2,
amidino, -CO2R(11), -CONR(11)R(12), -SOR(11), -SOsNR(11)-
R(12), (C1-C4)-alkyl, (C1-C4)-alkoxy, (C1-Ca)-alkoxy-(C1-C4)-alkyl,
(C3-C7)-cycloalkoxy, hydroxy-(C1-C4)-alkyl, amino, (C1-C4)-alkyl-
amino, di-(C4-C4)-alkylamino, amino-(C1-C4)-alkyl, di-(C1-C4)-
20 alkylamino-(C1-Cg)-alkyl, (C1-Ca)-alkylamino-(C1-C4)-alkyl,
where some or all of the hydrogen atoms in the alkyl
radicals may be substituted by fluorine;

R11 and R12
are, independently of one another, h or (C1-Ca,)-afkyl,
25 where some or all of the hydrogen atoms in the
alkyl radicals may be substituted by fluorine;
r is0, 1or2;

s is 1 or 2; _
- except for benzyl(octahydro-4,7-methanoinden-5-yl)amine,
- 30 and its pharmaceutically acceptable salts or trifluoroacetates.

2.A compound of the fornula 1 or 1 a as claimed in claim 1 having exo-
configured nitrogen and an endo-fused five- or six-membered ring of the
formula | or having exo-configured nitrogen and an exo-fused five- or six-

35 membered ring of the formuta | a, in which: '
A - is (Cq1-Co)-alkylene;
S1 s a free electron pair or methy;
82 ish;
B is a saturated or unsaturated five- or six-membered carbon ring;
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configured nitrogen and an endo-fused five- or six-nmenbered ring of the
formula | or having exo-configured nitrogen and an exo-fused five- or six-
35 nenbered ring of the formula | a, in which: Ais (Cl-C2)-alkylene; Sl is
a.free electron pair or nethyl; S2is h; Bis a saturated or unsaturated
five- or six-nenbered carbon ring; 14 J 2004 57 R1, R2, R3, R4 and R5
are, independently of one another, h, amno;, hydroxynethyl, OH, nethoxy,
F, d, Br or iRWiRBRHR4aERR5and R3 together are -O-CH2-O-; and the
remai ning radi cals Blo e | VN her,, h, OH,
F, O, Br, |, ON, N2 1 R g:)é)q{fgﬂéo?(g&ﬂgﬁwqﬁorm“%‘&lf‘@%@ﬁ%ﬁy&@ﬁo or
di - (G -C2)- al kyl amM§0oX¥nEr €L BYAEIQFING) | of the hydrogen atoms in the
al kyl radicals may be substituted by fluorine; and its pharnmaceutically
accept abl eSSalF&Sar?d hrifl uoroacetates. 15 3. A compound of the forrmula I or
| a as clarnmed’in cﬁai m 1 or 2 having exo- configured nitrogen and an
endo-fused five- ortogethenai®ePeeHeiGhy of the formula | or having
exo-confi guregngi trogen and an exo-fused five- of the six-nmenbered ring of
the formula | ,a, in.which: 20 Ais, (Cl-C2)-alkylene; Sl is a free electron
pair; S2 is H€EmainngJdadicalsRy Fge}a{]ﬁ% urated five- or six-nenbered '
carbon ring; 'Rl, &2, andegend2ntiaoé dmedamsther, h, OH, F, Cl, Br, I, CN, NOg,

10 , (C1-C2)-alkoxy, amino, {C1-Cz)alkylamino or di-(C4-C2)-
alkylamino,
where some or all of the hydrogen atoms in the alkyl
radicals may be substituted by fluorine;
and its pharmaceutically-acceptable salts or trifluoroacetates.
15
3. A compound of the formula I or 1 a as claimed in claim 1 or 2 having exo-
configured nitrogen and an endo-fused five- or six-membered ring of the
formula 1 or having exo-configured nitrogen and an exo-fused five- of the
six-membered ring of the formula | a, in which:
20 A is (C1-Co)-alkylene;

S1  is a free electron pair;

S2 ish;
B is a saturated or unsaturated five- or six-membered carbon ring;
R1, R3and R5
25 are hydrogen;
and R2 and R4
are, independently of one another, h, methoxy, F or Cl;
or
R2and R3 -
30 - together are -O-CH-0-;
and
R1,R4 and R5

are hydrogen;
and its pharmaceutically acceptable salts.

35 .
4. A compound of the formula | or | a as claimed in one or more of claims 1
to 3 having exo-configured nitrogen and an endo-fused five- or six-
membered ring of the formula | or having exo-configured nitrogen and an
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and R2 and R4 are, independently of one another, h, nethoxy; F or d; or
R2 and R3 30 together are -OCH2-O; and Rl, R4 and R5 are hydrogen; and
its pharmaceutically acceptable salts. 35 4. A conpound of the fornula | or
|. a as claimed in one or nore of claims | to 3 having exo-configured
nitrogen and an endo-fused five- or six-_nenbered ring of the fornula I or
haV|ng exo-configured nitrogen and an 14£8une 2004 58 exo-fused

five-menber ed exbifgsed fivdndmibaroti aing &, thelfemh@hl 103V tRE FEIRSMARY REFpdRAHRY
concer ned: ex%/eﬁ'@ggor{‘c ?4 or obenzyl’) (oct ahydr o- 4, 7- met hanoi nden 5-yl)am ne,

exo/ endo- ( 3-1 uor ct ahydr o- 4, 7- met hanoi nden- 5- yl)amne, 5
exol endo- benz@P(Q/eBl}ﬂQr(a Bquzyé)(wamxdrodhlfmmhandndmﬁqnmnmden 5-yl)
anine,  exol e%ﬁ!@fehﬁéthﬁ:%r ko wﬁqgmaifoﬂm%n?s GBhBARL! nden-5-yi) -
am ne, exoéendo + Prfréé?/ ) ) "
-4, 7- et hanioi &4 epg 1 0X9 y yl(octahydro-47 methanoinden-5-yl)-
eon endo- () - (ammehoxybenzyl ) (oct ahydr o- 4, 7- met hanoi nﬂen 5- yI )a? nfa)
[ endo- [ 1- ( 35 -4 .7- net hanoj nden- 5-y
i ner oxoi e.ﬂ%xg%bﬂﬁﬁyﬂi%%%é%tﬁé%dn%%@%?4199ﬁq—ﬁ&@%@mﬂgﬂ#er“’? iy

H 4, 7- met hanoPAW&h- 5-yl ) am ne,
exol endo- ( 3- fbu@/eaa@qz %M@m% (Géa m'ﬁrxﬁetﬁhh&néeﬁ%tﬁmhade”‘

;_E 4y|7) ?re[nt n Opm/gﬁﬂg?w( (rgeth 6@5%)}, éﬁl?{émethanomden-5-y!)amme
exol endo ( 3a, e}(tﬂ;eﬁdG—[‘V-@-InmthquhhenSIbethyI}(emhham# ﬁdaetkﬁrnxbln)d(ea =5-yi)-
amine,
- exofendo-{3-fluorobenzyl)(3a,4,5,6,7 7a—hexahydro-1 H-4,7-methanoinden-
5-yl)amine,

15  exo/endo-(3-fluorobenzyl)(3a,4,5,6,7,7a-hexahydro-3H-4,7-methanoinden-
-5-y)amine,
exofendo-(3a,4,5,6,7,7a-hexahydro-1 H-4,7~methanoinden-5-yl)(3—
methoxybenzyl)amine,
exo!endo—(Sa,4,5,6,7,Ta—hexahydro-3H-4,7-methanoinden-5-yl)t3-

20 methoxybenzyl)amine,
exo/endo-(decahydro-1,4-methanonaphthalen-2-yl)(3-methoxybenzyl)-
amine,
exo/endo-(3,5-difluorobenzyl)(octahydro-4,7-methanoinden-5-yl)amine,
exol/exo-(3-fluorobenzyl)(octahydro-4,7-methanoinden-5-yl)amine and

25  exof/exo-(3-methoxybenzyl)(octahydro-4,7-methanoinden-5-yl)amine

~and its pharmaceutically acceptable salts or trifluoroacetates.

5. A compound of the formuia | as claimed in one or more of claims 1 to 4,
having exo-configured amine and an endo-fuséd 5- 6r 6-membered ring,
30 the following compounds being concerned:
exofendo-(3-chlorobenzy!)(octahydro-4,7-methanocinden-5-yl)amine,
exo/endo-(3-fluorobenzyl)(octahydro-4,7-methanoinden-5-ylJamine,
exo/endo-(3-flucrobenzyi)(3a,4,5,6,7,7a-hexahydro-1H-4,7-methanoinden-
5-yl)amine,
35 exofendo- -(3-fluorobenzyl)(3a,4,5,6,7 7a—hexahydro-3H-4 7-methanocinden-
5-yl)amine,
exo/endo-benzo[1,3]dioxol-5-yimethyl(octahydro-4,7-methanoinden-5-yi)-
amine,
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20 net hoxybenzyl ) am ne, '
eXo/ endo- (decahydr o- 1, 4- et hanonapht hal en- 2-yl ) ( 3- net hoxybenzyl ) - ani ne,
exol endo- (3, 5-d i uorobenzyl) (oct ahydro-4, 7- net hanoi nden-5-yl ) anm ne,

exol exo- (3-fl uorobenzyl) (oct ahydr o- 4, 7- met hanoi nden-5-yl )am ne and 25
exol exo- ( 3- net hoxybenzyl ) (oct ahydr o- 4, 7-%q3t hanoi nden-5-yl)am ne and its
phar maceutical ly acceptable salts or triTluoroacetates. 5. A conpound of
the fornul a | e¥/epdaifRsH3-mathexybenad)(ectahydrad fesmethamoindenkivi ng

exo- confi gur egl)amiriegg and an endo-fused 5- or 6-nmenbered ring, 30 the

foll ow ' d; _

Lol onaos 5 ERAARBS PSSR et elomeinon v
exol endo- ( 3- f E¥ole0deridgtanydor-ddymiethahoriapkthalme-yH S ntethdyBBhAR)-

exo/ endo- (8- f hyphobenzyl ) (3a, 4, 5, 6, 7, 7a- hexahydro-1 H 4, 7- met hanoi nden
5-yl)am ne,

35
exol endo- ( 3- f B¥YEBHe By rethoybengy ortahydiarhdmstizmandenseyhaminenden-

5-yl)am ne, eantlendo-benzo[ 1, 3] di oxol - 5-yl net hyl

oct ahydr o- 4, Z- i -5 vl) 3 ,.am.ne 4. Ju 2004 5 .
faxol en)éo- (r ac%ﬁ%ﬁﬁe&ﬁgmﬁ %/"}Z%"QQ%WWB%J,‘W%?MH ”‘%d@%mﬁﬂ&yl ) ani ne,
exol endo- ( +) - 88d itg phasyacatigally acceptaide salls 3 ifltbamcetates- 5- yl ) am i ne,

exol endo-{@lecahydr o- 1, 4- mret hanonapht hal en- 2-yi ) ( 3- met hoxybenzyl )- 5 ani ne,
exol endo-(-)-éB- met hoxybenzyl ,&gct ahydro- 4, 7- net hanoi nden-5-yl)a mne and
exol endo- (3, 5° d‘i'\ﬂr%ﬁsétf@haﬁ%?%' BARYIng of thedempdad @& asas Clammedin  and

i ts phar maceuclaimal| whishbaoepipriske salts or trifluoroacetates. .10 6. A process

f i I I | ai med i laim 1,
i ch conmpr i A eSS PREABorouhd B bR BHRPi Bha O mmi & 11 Tor 11 o 15

2 81 52
| “’Nﬁ&?-.. I WN*Q
H:)
15 \./ lla

with a compound of the formula 1l 'in the presence of suitable reducing
agents and optionally also Lewis acids directly to give compounds of the
formulalorla
20 '
R4
R3 RS pn

il
R2” ' A'/go

R1

in which 81, S2, B, R1, R2, R3, R4 and R5 are as defined above,
while independently of one another A' is a bond or (C1-Cgz)-alkyl
25 and A" is h or (C1-Cg)-alkyl and A* and A" together with the carbon
atom of the carbonyl group represent the same number of carbon
atoms as A;
or

b) isolating the intermediate of the formula IV or IV a
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11 11a with a conpound of the fornula Ili "in the presence of suitable
réducing agents and optionally also Lewis acids directly to give conpounds
of the formula |l or I a 20 RLIIl in which S1, S2, B, Rl, R2, R3, R4 and

R5 are as defined above, while independently of one another A" is a bond

or (€1-C3)-alkyl 25 and A" is h or (Cl1- %)-al kyl and A* and A" together

with the carbon atom of tdye carbonyl group represent tgf sanme nunber of

carbon atons as b) Jsolating the internmeRbate of| he formula IV or
g 6{N R5 R1

IV a 14 June P8Q4 w2 ' v_R2 | Va
By och)if S1
j A* aSsocl e with 'a

counterion, such 2Ls or exanpl ey 5 vpsyl'ate, 5 gnd then
converting the internmediate with suitable reducRﬁg agents o the

conpounds of the frkfYY &om %m?%un@é of fhe ﬂbﬁﬁgfaiquf)ﬁ!! HREYMAn ik gr For mul &
H1or _ I awth anS‘ii %skeeﬁélzdlglky , %rrlnton?tfim ntitpc?genolrsq;gm%e which is associated
with'a counterion, such as, for example, chloride or tosylate,
5 and then converting the intermediate with suitable reducing agents into the
compounds of the formula | or Ia,

or
c) reacting a compound of the formula il or Il a with an alkylating agent of
the formula V
10
R4
R3 RS pu
D
R2 A" U
R1

in which U is a nucleophilically substitutable group - such as
chlorine, bromine and iodine and also mesylate, tosylate or triflate -
15 and the other radicals are as defined above, but where the carbon
atom to which U is attached corresponds to the carbon atom of the
carbonyl group, ,
preferably in the presence of non-nucleophilic bases, such as
diisopropylethylamine,
20 or .
d) reducing carboxamides of the formula VI or VI a

RS ) $1 82 R5 st 52
R4 A
T Vi R4 A \
0 /= T ‘w
R3 R1 :\B} 0!
R3 R1
R2 RD Vla

in which A* is a bond or (C1-C3)-alkyl and the other radicals are as
25 - defined above '
to give the corresponding amines;
or
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10 VRL in which Uis a nucleophilically substitutable group - such as
chlorine, brom ne and iodine and al so nesylate, tosylate or triflate 15
and the other radicals are as defined above, but where the carbon atomto
which Uis attached corresponds to the carbon atom of the carbonyl group,

preferably in the presence of non-nucle {gi | ic bases, such as
di | sopropyl et hyl am ne, 20 or d) reduci nSEP ar boxam des of the formula VI or
VI a R5 S1 S2 e{mqnowr dialkylatingseorvposids ofithe farmula LoolaRh whicBISRE &8 VI a

R3 Rl in whi Chyefelbtrgh PAPEnESAiSh S@?%F}lnlWhélﬂ alifg a@éé‘%cﬁf{} fgvglh@agr g* as

25 deflned ab%fto give the corre amn
Vi I n which Is (Cl-C4)-alkyl and Uis as defl ned above, thus

obt al ning tertiary am nes or quaternary ammoniumsalts; 61
5 S*—U Vil

in which S* is (Cq-C4)alkyl and U is as defined above, thus
obtaining tertiary amines or quaternary ammonium salts;
or '
10 ) reacting a dicyclopentadienylplatinum complex of the formuta Vili

with amines of the type of the formuia IX

15
R4

R3 R5 pu

R2 ’k H

R1 \.
82 S1

in which 81, 82, R1, R2, R3, R4 and R5 are as defi ned above,
while mdependently of ‘one another A’ is a bond or (C1-C3)-alkyl
20 and A" is h or {C1-C3)-alkyl and A’ and A” together with the carbon
atom to which the nitrogen atom is attached represent the same
number of carbon atoms as A,
and then reducing the intermediate formed to give compounds of the
formula I;
25 optionally followed by conversion into the pharmaceutically acceptable sait
or triflucroacetate,

7. The use of a compound | or | a as claimed in claim 1 for the production
of a medicament for the treatment or prophylaxis of disorders of the
30 respiratory drive.
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e) nono- or dialkylating conpounds of the fornula | or lain which SI is a
free electron pair and S2 is hydrogen, with al kylating agents of the
formuka VIl or 10 f) reacting a dicycl opentadi enyi pl ati num conpl ex of the
formula Vila d1-1\ d 15 with amnes of the type of the fornula I X R4
R3,R5 A" I X R in which S1; S2, R, R2, R3, R4 and R5 are as defined above,
whi | e“i ndependently of one another A is6a 'bond or (Cl-C3)-alkyl 20 and A"

is h or (Cl-C3, Tekyde mc&nwﬁﬁld"l’brtlﬁt@ﬁ% %I%ﬁmléﬁtiﬁ‘ cla'i}ﬁb g?irgﬁé' gg?dtg:ﬁbgfov‘n@i 22
t he nitrogen . t ed represe e .sane u [ .

A, -and then r%@%%ﬁg'cgﬁsﬁfﬁ’g?%ﬁg?ﬁ?@ f°(5Pﬁ%@‘ﬁ%‘fﬁpﬂ@s%ﬁﬁ?%ﬂ'égr%&t'ﬂe
formul a |; 25 papidularsiesp-relateduespitatoryadisendsisy sucimbe sldep gpumeasaceut i cal |y
acceptable salt or trifluoroacetate. 7. The use of a c](c)npouEd | or | at as
clainmed in_claim1 for the production of a nedicanent for the treatnent or
pr ophyl axi 8 o%-?i"?dﬁ?e?ftsaﬁ? pand 3@rd @sas Fairpey inielain. 1 for the peodustian62 8.
The use of a obapnedidament for tiie Reaiperitior prophyidxdd 6f shoripg. t he production of
a nedi canent for the treatnment or prophylaxis of respiratory disorders, in
particul ar sleep-related respiratory disorders, such as sleep apneas. 5 9.
The use of a d@mbbangelof @ campourd kol anad daimelddn wldimf bor thee ppodudtion i on * of

a medi cament Pk hedichieat Mt the UedthBROYF BrophyRkisSOIUY or chronic renal
10  disorders, in particular acute kidney failure and chronic kidney failure.

11. The use of a compound | or I a as claimed in claim 1 for the production
of a medicament for the treatment or prophylaxis of impaired intestinal
function.

15
12. The use of a compound | or la as claimed in claim 1 for the production
of a medicament for the treatment or prophylaxis of impaired gallbladder
function. '

20 13.The use of a compound | or | a as claimed in claim 1 for the production
of a medicament for the treatment or prophylaxis of ischemic states of the
peripheral and central nervous system and of stroke.

14. The use of a compound | or | a as claimed in claim 1 for the production
25 of a medicament for the treatment or prophylaxis of ischemic states of
- peripheral organs and limbs.

15. The use of a compound | or | a as claimed in claim 1 for the production
of a medicament for the treatment of states of shock.

30 ‘
16. The use of a compound I or | a as claimed in claim 1 for the production
of a medicament for use in surgical interventions and organ transplants.

17. The use of a compound 1 or | a as claimed in claim 1 for the producfion
35  of a medicament for the preservation and storage of transplants for surgical
interventions. ' '
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10. The use of a conpound | or | a as clained in claim1 for the production
of a medi canent for the treatnment or prophylaxis of acute or chronic renal
10 disorders, in particular acute kidney failure and chronic kidney
failure. 11. The use of a conpound | or a as-claimed in claiml for the
production of a medicanent for the tre nt or prophyl axis of inpaired
intestinal function. 15 12. The use of npound | or la as clained in
claim1 for tHS.ghedsetofencoropoundrbdi bammlalfnad inodaitnr & fdnthe tpraduction
prophyl-axi s Ofof'alméﬂfcﬁﬁﬁeﬂtai’drt?ﬁ@ Efm At bichid es%o&éfpnmbﬁggﬁ%e%n r?on’pound

| or I a as clained ‘laé] @,}P or e productr on Icanent for the
treatment or FPYFRIT S&i woliera E’(E‘hemc states of the peri pheral and centr al
nervous system and of stroke. 14. The use of a conpound | or a as clained

inclaiml for i reat t_or

pr ophy! axi g of |§@ gjr%%g&*s%&?ﬂgo@ P%%f?g%dc%ﬁ‘n?régﬁ?gm tE’rtﬁt'?ngo OnThe use
of a conpound of @rmedigamentfer Hsd tieatroerd ar Iprophylatie ofr anluotpained ligid a

medi cament f ormétABofidngat nent of states of shock. 30 16. The use of a
conpound | or | a as clained in claiml for the production of a nedi canent
for use in surgical interventions and organ transplants. 17. The use of a
conpound | or 20. Fhauseldianemmpound bomh 4 ab alained ipiciiact fopithe BRodukctien

It or vent {1 9ns 1 11 TREREBIR" 08" o e Cors proS R T, Tt B Bl ™

clainmed in cl &HPEraEkest he production of a nedi canent for the treatnent of
di seases whose primary or secondary cause is cell proliferation. 5 19. The

use of a conp n.claim 1l for the product of a
nedi cament f o%lit %‘ #‘Fﬂré:g{eéﬂﬁnspéﬁ@r %Eﬁxffpggwesagpugho Fgﬁmpdlp?rd'a as
met abol i sm 2@laimed ingre of mere ofiplaimsl 11tod: | a as cI aimed in claim1l for

the production . 10 of a nedicanent for the treatnment or prophyl axis of
i nfestation by
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.ectoparasites. 21. A nedicine, conprising an effective anount of a conpound
| or la as clainmed in one or nore of clains 1 to 5. Abst ract
Substituted norbornylam no derivatives, processes for their preparation,

- their use as nedicanments or diagnostics and a nedi canment- conprising them
Substi t ut ed awr lpgnnycam no derivatives having exo-configured nitrogen and
an endo-fused five-nenbered ring of the formula I or having exo- configured
nitrogen and an exo-fused five-manbere@“ring of the formula | a in which
R, R, R3, Atrddd, A B, Si and S2 are as defined in the clains, are
highly suitable for use as anti hypertensive agents, for reducing or
preventing ischemcally induced danmage, for use as nedi canents for

surgical i nt&mbﬁmmﬁednaolﬂmmylhmim arivetivesif preoelsees der dhelrhpreparativms

W iver for PR P Rl o MRonthids 3P, achelPRRR; «IhRihg,

ectoparasitedenior the prevention of the formation of biliary calculus, as
anti atheroscl erotics, as agents against |ate diabetic conplications,
carC|nonatous di sorders fibrotic disorders, endothelial dysfunction and
organ hyper t Pupsiitatednrrborpirmnoderiativen bavingeexarpeniigued rarogensand | ul ar

sodi unt pr ot Oémaéhd@-ﬂjéé@f fv’éhﬂﬁnib%ved afing! Bf 'tHénf&nﬂﬂaSPré\'devmboré%oe' ns and
can therefore for the gf}&l ax s and |egressi OP
at her oscl er ot®l! agg)gen and a 'ex sed ive-membered ring © the formula fa

R4 la
R3.. R5
st 52
R2 A"'”ﬁ%
R1 /=
é\y

ﬁl b

in which R1, R2, R3, R4, R5, A, B, S1 and S2 are as defined in the claims,
are highly suitable for use as antihypertensive agents, for reducing or
‘preventing ischemically induced damage, for use as medicaments for
surgical interventions for the treatment of ischemias of the nervous system,
of stroke and cerebral edema, of shock, of impaired respiratory drive, for
the treatment of snoring, as laxatives, as agents against ectoparasites, for
the prevention of the formation of biliary calculus, as antiatherosclerotics,
as agents against late diabetic complications, carcinomatous disorders,
fibrotic disorders, endothelial dysfunction and organ hypertrophies and
hyperplasias. - |

They are inhibitors of the cellular sodium/proton antiporter. They have an
influence on serum lipoproteins and can therefore be used for the
prophylaxis and regression of atherosclerotic changes.



