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Title: SUBSTITUTED NORBORNYL-AM NO DERI VATI VES, METHOD FOR THE PRODUCTI ON

THEREOF; USE.THEREOF AS A MEDI CAMENT OR A DI AGNOSTI C REAGENT AND

MEDI CAMENT' S CONTAI NI NG SAID COVPOUNDS [err] Abstract: The
i‘nvention relates to substituted norbornyl am no derivatives containing

exo-confi gurem oHi4g@gan and an endo-an- nell ated pent acp@ngpoonmgv
formula (1) and exo-configured nitrogen and an exo-annel | ated pentacyclic .
ring of formula (la), wherein Rl, R2 R3, R4, R5, A B, S1 and S2 have the
meani ngs ci t Pasciptidre cl ains. Said derivatives are especially suitable as
anti-hy- pertensive agents for reducing or preventing ischaem a-i nduced
damage, as nedi caments for use in surgical procedures for treating

i schaenm as oBSubbktitute awsosytaneinp dériatives ¢ lprosezses| for thein geeparatioh,of a

cerebral ~oedg(my. , Ipe sgerﬁé?‘ @éh\éffs 8r %lﬁérga%h?% dfp! en{e% ﬁf&br@?né@ﬂgﬁ an .

i mpaired respl ratory snori use as
agent aga® nstherat opar asites, in the prophy | axi s of gaII stones, as an
anti - at heroscl erot | c agent, as an agent for treating late conplications of

di abet es, Jﬁ firdt =8 éétflﬂ tﬁ@@r%ggﬁ&ﬁ thérle'nélgﬁﬁﬁi%d 4 5iaited RbRRniRaMino.

endothellal on and ypertrophi es and hyperpl asi as. Said
deri vat i ves aienvatwesrthmhmg exs-cohfigured nitrogen and an endo-fused five-, six- or

seven-membered ring of the formula | or having exo-configured nitrogen and
10 an exo-fused five-, six- or seven-membered ring of the formula | a

R4 la

R3 R

5. :
SIS
=)

\\

|ll

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 resuitmg grouping
[-N (8182~ X] corresponds to a phannaoologlcally
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 ' ' '

2257 R1,R2,R3,R4 and 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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the cellular sodiumproton-antiporter. They al so influence serum

| i poproteins and can thus be used in the prophylaxis and reversal of

at heroscl eroti ¢ changes. 14 June 2004 WO 01/ 44164 PCT/ EPOO/ 12107
Description Substituted norbonyl am no det,j vatives, processes for their
preparation, their use as nedicaments of diagnostics and a nedi canment
conprising 5 them 10 | n &elected fragpdbe @woupheonaistingi ohf, tGler Br asdpr ovi ded
a substituted norbonyl am ﬁ@thdj{ﬁri vatives having exo-configured nitrogen and
an endo-fused five-, siXx-

havi ng exo- confi gur &MAP+ F(g{jgﬁ)s_e;}%gggnﬁﬁgga{j&?ﬂé@kﬁ%éﬂ?gsé%En%‘;k&_lcd')?r
seven- nenmber ed ri ngatkyl,t kie(C pCapalylamindC,-83)-allkyl, RECH+CH-alRyIBhidB(CA - N. . f
k11S2 R1 Rl AN | a i rqm@,ikgh: 15 Ais (C1-C4)-al ky! ene; Sl is a free electron
pair or (Cl-C4)-alkyl™" 2 is (Cl-C4)-al kyl or h; where, if S1 and S2 are
alkyl, X - in the redgresamegialbofithe Hydirgesiaams ixjthe allyd sgbicals may a
pharmacol ogically 2@ sapssmicdbefiginen or trifluoroacetate;
R11 andR12
are, independently of one another, h or (C4-C4)-alkyl,
where some or all of the hydrogen atoms in the
alkyl radicals may be substituted by fluorine;
r is 0,1 or2;
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 ist1or2;
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 ali 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 trifluoroacetates.

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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B -is a saturated or unsaturated five-, six-or seven-nenbered carbon ring

whi ch may be nono- or, independently of one another, polysubstituted by
oxo, hydroxyl, (Cl-C4)-alkoxy and (Cl-C4)--alkyl; and 25- R1, R2, R3, R4andR5
are, independently of one another, h, OH F, d, Br, 1, CN, NO2, amdino,
-Q02R(11), -CONR(11)R(12), -SO'R(11), -SCsNR(11)- R(12), (Ci1-CA4)-alkyl,
(CA-CA4)-al koxy, (Cl-C4)-al koxy-(C1-C4)-al gl ,

(C1- C4) - akoxy- (Cl- 4) - al kyl oxy,: hydroxy-(Cl-C4)-al kyl, (C3-C7)- 30

cycl oal koxy ofopfigurgdaitfogamand ashexgfused fiveuerssiktrnestdpesed singsafithat ed by
up to three withfifld [ 4GAWhich/hi ch are i ndependent of one another and 14 June
2004 2 sel ected f.rcegm @g BlQuL. consisting of F, d, Br and nethoxy;

am no, (Cl-c4¥* al K§INg#-R62 )4?-‘%-01- C4) - al kyl ami no, ami no- (Cl-C4)- al kyl ,

di - (C1- C4) - al Bl ansrdrdeGile@ion phikpr metiGl- C4) - al kyl ami no- (Cl- C4) - al kyl
where sone or gl I @f,.the hydrogen atons in the alkyl radicals my be
substituted by fluorine; R11 andRl12 are, independently of one another, h or
(Cl- c4) - al kyl B whissalyatedsar upspiusatediven prsisgaembetsidscarhon Hag: Bl ky|

radi cal s my B2 fuPsRatanc®RsHOy fluorine; r is 0,1 or 2;, s is 1 or 2; or

Rl and R2, R2 and | r, are a
group -O(CH)r, - OR%e‘ ﬁegqu%ﬁuygéf%‘i\gdg]q&ﬂgﬁrﬂagﬂngﬁﬁghﬁ&@gﬂ%@ﬁﬂ or RS
whi ch remain in eacwethex® larld, Br eidegdisadent |y of one another, h, OH, F, d,

Br, I, CN, NG22 agngR3ino, -CRR(11), -CONR(11)R(12), -SOR(11), -SOsNR(11)-
R(12), (C1-C4)-al kytlogeé]grlércé‘{b'-éhzk-&)fy’ (Cl-A) - al koxy-(C1-A4) - al kyl,
' 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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(C3-C7) -cycl oal koxy, hydroxy-(Cl-C4)-al kyl, am no, (Cl-C4)- al kylam no,
di - (Cl-A4)-al kyl am no, am no-(Cl-C4)-al kyl, di-(Cl-CA4) -
al kyl am no- (C1-C4) - al kyl, (Cl-C4)-al kyl am no-(Cl-C4)-al kyl, where sone or
all of the hydrogen atons in the alkyl radicals nay be substituted by
fluorine; R11 and R12 are, independentlyf one another, h or (Cl-C4)

-al kyl, where sone or all of the hydrogen atons in the alkyl radicals my
be substituted by fluorine; r is 0,1 or 2; s is 1 or 2; except for
benzyl (oct ahygpo- 4ish: net hanoi nden-5-yl)anmine, .and its pharnaceutically

accept abl e sahts tr r . e [.nvention,
there is pr O\alédedq%aégh{{%@ﬁo&%%%ﬁégépﬁﬁﬁsﬁggﬁﬁ%‘)&%@a%ﬁ'@ﬁ din the
first aspect having exo-configured nitrogen and an endo-fused five- or

si x- menber ed RH?@ZS)fathRSf ormula | or having exo 14 June 2004 3
configured nitrogen and an exo-fused five- or six-nenbered ring of the
formula | a, in whi®@BhYAOgeN c1-C2)-alkylene: Sl is a free electron pair or
met hyl ; S22 isndR2.28diR4 a saturated or unsaturated five- or six-nenbered

carbon ring; R . n 5 ar i nd entl )f one anot her, h,
am no, hydroxynet ﬂl?g 'E&fﬂeq%{'%&/&%sh%@’ Er%%&%giéﬂgpﬂor R2 and R3
together are orfO- CFf2-O-; and the remaining radicals Rl, R4 and R5 are,

i ndependent | yrot, gy another, h, OH, F, 4, Br, I, CN NO2,

(C1l- ) -al koxy, am no, (G -C2)-alkylamno or di-(Cl-C2)- al kylam no, where
sone or all of the 'PgRIPIAIR-QiEOn the al kyl

and
R1, R4 and R5
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radical s nmay be substituted by fluorine; and its pharmaceutically _
aceeptabl e salts or trifluoroacetates. In a third aspect of the invention,
there is provided the use of a compound 1 or | a as defined in the first
aspect for the production of a nedicament for the treatment or prophylaxis
of disorders of the respiratory drive. IQ a fourth aspect of the invention,
there is provided a nedicine, conprising an effective anount of a conpound
| or | a as definedaienhydieden;rst aspect. Particular preference is given to

conpounds havieRgegbfer séridyi(getan dr%tmnaﬁaﬁd&ns%ﬁﬁélsreg df 'n:/ter Og;n and

i x- menbered f the'f avi ng exg- 1

Zlnxe;rg-fﬁ;gd' %‘If‘ggt‘&BPﬁ%'e?'?-ﬁ%éﬁ‘g@@e%meﬂﬂﬁ%ﬁa"%g Wee'gfﬁB?fr?ﬁP%f%?e%, in which: Ais

(G-C2)-alkylene; Sl is a free electron pair; 14 June 2004 3a $2 is h; B |

RS are hydrogesy PAmSHaLbRrEnE 15 e 13 the BRI ELFALHR, Rl o, " "

met hoxy, F or ceffigyed niffoganiard an gadordysesy ve-rGigrembered rimg of fae and RS

penzyl (06t ahy G o1 i R oo Beg o oS, ad, AL, PXaifused MVer i oty
t - - no}n - p- amne, an Irp

aggé)p/)t ggfeasgmeg%éeﬁfﬁlcgﬁ%gﬁgq E@y 5 Very particular preference is

given to the Pupleodp{-chlonplarnzyb(odiaivdig-dei-metoandinder-84i)antinggen and an

endo- f useq f i Ro/eAlioFBRUBRIBRAZAN oELdNGdRS-4 70 etHaRb 'gg-eddynﬁémm%v' ng

exo- configured njtrogen n o-fused five- ne I ng of the for mul a
| a: exol gndogf%f-eEﬂ?‘g’P%&Hg’J&'P( 9y PMKQEt?DYFEPﬁa?rBFQﬁB%W'Bg “Path-ne,

amine,

exo/endo-(rac)-(3-methoxybenzyl)(octahydro-4,7-methanoinden-5-yl)- B

amine, ' —

15 exofendo-(+)-(3-methoxybenzyl)(octahydro-4,7-methanoinden-5-yl)amine,
‘exo/endo-~(-)-(3-methoxybenzyl)(octahydro-4,7-methanoinden-5-yl)amine,
exo/endo-[1-(3-methoxyphenyl)ethyl}(octahydro-4,7-methancinden-5-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-1H-4,7-methancinden-5-yl)(3-methoxy-
' - benzyl)amine, :
exo/endo-(decahydro-1,4-methanonaphthalen-2-yl)(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 six-membered ring of the
formula I: _ ‘ '
exofendo-(3-chlorobenzyl)(octahydro-4,7-methanoinden-5-yl}amine,
exo/endo-(3-flucrobenzyl)(octahydro-4,7-methanoinden-5-yl)amine,
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10 exo/ endo- (3-fl uorobenzyl) (octahydro-4, 7- rret hanoi nden-5 yl)am ne,
exo/ endo- benzo[ 1, 3] di oxol - 5- ylnethyl(octahydro 4, 7- met hanoi nden-5-yl)
am ne, exol endo- (rac) - (3-nmet hoxybenzyl ) (oct ahydr o- 4, 7- net hanoi nden 5-yl) -
am nes 15
exo/ endo- (- F) - (3-nmet hoxybenzyl ) (oct ahydr o- 4, 7- met hanoi nden- 5-yl ) am ne,
-exo/ endo- (-) - (3-net hoxybenzyl ) (oct ahydr% 4, 7-nmet hanoi nden-5-yl)am ne,
exo/ endo- [ 1- ( 3- net henyl ) et hyl ]Socta ydr o- 4, 7- met hanoi nden-5-vyi ) -
ami ne, exo/ end®q/ @¢¢'¥£ﬂ%@h@%¥)){% 5,67 § ahexahiidocathid; Brviethanoinden-
H- 4, 7- met hanoi gpamind) S-yl ) am ne,

2 o L'x%ff%Mﬁ%&é@e@%zﬁeﬁzﬁe@%éﬁy&o- ST
H 4, 7- met hanoi iybaming;i ) ( 3- net hoxy- benzyl ) am ne, '
exol endo- (35" 4e>§3l@n30-5@nﬂff’f%W&&Blwm'e&ﬁ(ogﬁhpw ‘}Olﬁ&hﬁné{mbér?’ smﬁ_hoxy-

benzyl ) am n
exo/ endo- (decaﬂ?ﬂ}e@ | , 4- met hanonapht hal en- 2-yi ) ( 3- met hoxybenzyl ) - ani ne,

exol endo- ( 3, 5- eid/bhds-QaERE@HNelRy BAYANoda B UNARRIRSRIdRnS) ami ne, 30
exo/ exo- (3-fl uﬂ%ﬁnzyl )(oct ahydr o- 4,"7- met hanoi nden- 5-yl ) am ne and
exo/ exo- ( 3- net hzyl ) (oct ahydr.o- 4 7- met hanoi nden-5-yl)am ne and their

phar maceut i cal ¢>50fam&)e(ﬁ+reethaky®nzyl)@cHiydeaaE&Basmdhhﬁ-w)milhep ul ar

preferenceig s &io/Ehdd- 1 %ﬁéh 5381 onfigured -
nitrogen and an endo useﬁyc?rle;/e?\e%érmglﬁx ere gi ng cgtt; g?‘;’f‘grrrul a 1:
exo/ endo- ( 3- ctB¥ebenzy! ) (oct ahyd ro- 4, 7- net hanoi nden-5-yl )a ni ne, :

exol endo- ( 3- fIemledndmty(3—(math@dy]adnmﬁo&aﬁﬁrbmﬂi&ﬂmcﬁnd’éﬁ-gfﬁ)ﬁﬁ‘mé4 June
2004 5 exole (3- quorobenzyI)(Ba , 5, 6,7, 7a- hexahydro-1

H 4, 7- met hanoi nden- 5-
exol-endo- ( 3- f | E¥¥ @Eﬂ?rﬁ%ﬁ‘ﬁ(@@mpeyZﬂ)(w%ﬁ%ﬁwﬁmmtmﬁm)amnm nden-

5-yl’) ami net5 5 and their pharmaceutlcally acceptable salts or tnﬂuoroacetates
exo/ endo- benzo[ 1, 3] di oxol - 5-yl rret hyl (poct ahydro , /- met hanoi nden-5-yl ) -

am ne,
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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exo/ endo- (rac) - ( 3- met hoxybenzyl ) (oct ahydr o- 4, 7- met hanoi nden-5- yl)am ne,
exo/ endo- (+-) - ( 3- net hoxybenzyl ) (oct ahydro- 4, 7- net hanoi nden-5-yi )am ne, 10
exol endo- (decahydr o- 1, 4- met hanonapht hal en- 2-yl ) ( 3- net hoxybenzyl ) - ani ne,
exo/ endo- (-) - ( 3- met hoxybenzyl ) (oct ahydr o- 4, 7- net hanoi nden-5-yl )am ne and
exo/ endo- ( 3, 5-di fl uor obenzyl ) (oct ahydr o- 4, 7- met hanoi nden-5 yl)am ne, 15
and their phar naceusatr:g)g acceptabl e sal'ts or tgifluoroacetates. Suitable
acid addition salts salts, of all phar macﬁl I | y acceptabl e
.acids, for exarrple in partlcul ar hydrqciorilde act at es,
sul fates, citrat esH t ., Hcetates, phos -’ 5
p-tol uene 20 sul fonates, adipg}es, furrarat es, ¢l uconat es, - ut amat es,
gl ycerol . phosphates, nal eat and panoates. This grqugp al so corresponds to
t he pharmacol ogically acceptabl e ani ons. However, trifluoroacetates are
also suitable. 25 If the conpound of the fornula | or |la contains one or

nor e cegt ers ofth aspmpouny, oftﬂheSﬁ:rmam helrenﬁélgfes%ntc:@rof%nﬁféﬁfe %Hd%ﬁh The
conmpounds can P Q i saner st ereoner s es or
bt os. ¢ hor 2gents HiEh B0ty 284, F8lis SGHE! dresity 35 o Samgin s

posi tion and fameua hertahas to be endo- and exo-fused, - respectively. 30
The al kyl or al kyl ene radicals nentioned can be straight-chain or

branched.' In a fifth aspect of the inggntion, there is provided, a process
for preparing a conpound of the romula | g a-as defined in the first
aspect which conprises 35 "' -a) L#NYyrd CAhtpound of the formula Il or 11
a 14 June 2004 6 11 1la with a conpoﬂgaﬂ-f the forllla 111 in the presence
of suitable reducing agents and BRfi oyral M "arFeo Lewis acids directly to
gi ve conpounds of the formula |l or I gqlIl Rl in which S1, S2, B, Rl, R2,
R3, R4 and R5 are as defined above, '

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
o R5 | R5 S|1
4 A — R4 | Al P .
;(“x& v Y ®
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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10 whil e independently of one another A" is a bond or (Cl-C3)-al kyl and A"
Is--h or (C1-C3)-alkyl and A and A" together with the carbon atom of the
carbonyl group represent the same nunber of carbon atons as A; or 15 b)
isolating the intermediate of the formula IVor IVa R S1 R4, R3 IV R2 R2
Na formed from conmpounds of the fornmulae_ll or Il a and Ill, in which, if
20 St is (G-C4)-al kyl, an onium nitrogy fis formed which is associated
with a counterion, such as, for exanplq;" chloride or tosylate, and then
converting the internediate with R&dyci ng agents into the
conmpounds of the fornmula | or la, 25 rgﬁfting\a conmpound of the
formula Il or Il a wth an al kyl atg : ' Uthe formula V 14 June 2004
7 R4 RBR5 N. .VRL in which Uis a nucligophilically substitutable group.-
such as chlorine, brom ne and i odine d al so nmesyl ate, tosylate or
triflate 5 or another good | eaving group - and the other radicals are as

defi ned above, but where . the.carbon, at to whic I s attached . -
corresponds to the EaMi 'ﬁd%%fnwpgﬂ]%@\hﬁubgp le GrotRr aSughi @S t he
presence of non- nucctldopme, bronties and isding and also sogsylgiy) tosplaty batiflage 10 or

d) reducing carboxagi dagiRl ddid Wiy rollp 2"and tie 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 diisopropyl-
ethylamine,

10 or
d) reducing carboxamides of the formula VI or VI a

R5 81 /éz RS | s
O v A’}?‘% P
0 iy /1
R3 R1 \B} R3 R 10 o
' R2 Vla

R2

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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R4, J -A* N NR5 SC ',S2 VI R4, A* IARSRR B1OR2ZRIR/I R VI ain

which A* is a bond or (Cl-C3)-al kyl and the other radicals are as 15

defi ned above to give the correspondi ng am nes; or e) nono- or

di al kyl ating conpounds of the fornula | or la in which S1 is a free

el ectron pair and S2 is hydrogen, with alkylating agents of the fornmula 20
VIl S*--U VIl in which S* is (Cl-C4)-alk§l and U is as defined above, thus
25 obtaining tertiary i nes or quaternary anmmonium salts; or f) reacting
a di cycl opentad i enyl tinum conpl ex of the fornula VII1 14 June 2004 8
viltl pPty --~ C d . W th am nes of the type of the formula I X 5 in.
which S1, S2, R, R2,yR3,: R4 and/IRS are as defined above, while

i ndependent|y of one p r A is a bond or (C1-C3)-alkyl and A" is h or
(C1-C3)-al kyl and ek’dod AN together with the carbon 10 atomto which the
nitrogen atomis attaclgdd represent the sane -nunber of carbon -atons as A
and then reducing the internediate forned to give conpounds of the

with amines of the type of the formula IX

R4
RS RSAII lx
R2 A‘*N/H
R1 7N\
5 S2 S1

in. which 81, 82, R1, R2, R3, R4 and R5 are as defined above,
while independently of one another A' is a bond or (C1-C3)-alkyl
and A“ is h or (C1-C3a)-alkyl and A' and A" together with the carbon
10 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 | (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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formula | (J.K Stille, D.B. Fox JACS 1970 (92), 1274), optionally foll owed
by-conversion into the pharmaceutically acceptable salt 15 or’
trifl-uoroacetate. US patent 4 024 274 (Hoe 74/F018) descri bes
notr bornyl am nes having a simlar type of structure, but an unknown steric
structure, which have good diuretic andgaluretic activity: 20 During
screening of the |arge nunber of exanples given in that patent, it was

surprisingly fi¥GneRiFhEave gnpotastilRadnibiting; actvitpewbereas: tie other dwe
pot ent i nhi bi tpaiis off tdeartiorieveT IPnéOéOma%I?haé?ﬁﬁer-EabélMa% @ g:l}lgﬁe’&? The
¢t vi

h d l1d t nd,
25 surpr 1 i ngiiy o Rt s FosC8BferSitiis, bk &c ol analvys shovaddhetie
activity, so mesithightyohlhtEd-activebpaineafnentiiraersi afct vompduads Il-tzhvt;fgegl S
could not e &HAwY. ex%l-&ﬁﬁ hpaffiooﬁtfﬁF ti%e %ﬁtft%{%ﬁ'luéﬁd oy g%ﬁ?eot ehﬁg g seeéj\'@fﬁ i omers.

unknown, there wa hoi ¢

i.e. a total J'F'e"@gﬁ'fﬂd UGy 'E%PPSF i ‘?"ﬁﬂt@mer%tWh!@! Lﬁ‘ §‘!thl¥o||88$ laslive basr s of
enantioners, ithe ﬂeﬁné@ax@-cbh@urafdryfoﬂhé uﬂﬂ)g%ﬂ%cﬁa db‘ﬁﬁetﬂ’%b(bf’ru&ﬁ)"ﬁvé‘ pot ent

NHE3- i nhi bi ti | S enant | ger s have
hardiy any NH@%efﬁ? ﬁ%‘g of1E A3 elinBy Jiaie. P spERforing hadPd diinos
structure by Xngale xanan se@d@ﬁ@d@dcqnﬁguratim nespectivebhl showiBsardlyt awg pai r
of enanti qmrwmg.rﬂmwagm@aw ng a 5 defined exo-configuration for the
nitrogen and a defined endo-fused five- nenbered ring. The pair of
enantionmers which is slightly less active has the defined

exo- conf i gur atfuahefroore; hlewais tsqummgamhtathdedéﬂﬁed soprhtedeshdritiomergember ed

ring. The two [ do/ x0 and
endo/ endo con??éﬁéﬁ?%ﬁe e'{5 08[-" u‘?uBE h%r%{\ﬂsh %I %ﬁi%ﬁq Hfbl ting
activity. FurfiMepiEaoen and W&sd%ﬂﬂeﬁrﬁ’fﬁ%@'sﬁﬁd"tvetiﬁ@mb@femadg W&rtmﬂe@f

enant i omedS okimitane emtlvtmeatexmﬁpWIHE%Om%@dﬁo headin dehdiftichedr e&enc

h f '
{1 ve: nonber a“F g et SBrRId 8 Aiibncd MAY Fps Bbepcd S'wfze Qi ng to

t-heir enantlonerlc steric arrangenent, a considerable difference in

activity was Wﬂﬁ@éﬁjbdﬂetbetheV\kthhemﬁﬂﬁlbré Wft {ie KBGN/p h the
sodi unt pr ot O”gﬁﬁiﬁgg SO REp K 835 ad'(ﬁSE 86%% %%ihé}t%prié&ht '

96/ F226)

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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20 relatively polar structures and correspond to the acyl guani di ne type
(J:-R  Schwark et al. Eur. J. Physiol (1998) 436:797), the conpounds
according to the invention are surprisingly |ipophilic substances which
are not of the acylguanidine type. and which represent entirely novel
structures for the inhibition of NHE3. According to our searches, they
are, -after the 25 acyl guani dines just neftioned and the del ayed action
squal ami ne  ( MorBoveryi the erbrnpbund@nonl théthyawmlor vV GofrfBihationhydihoINHE5) :

gaggt %g:s of %m@¥l Fr%?t or - %E%Ct Ogige% ‘&ngclt%l ragc ?I'%?)?rpg]; éd
with the abo@énﬁlmonts:ﬁﬂn mmmeg wwhn mxvse@ by heeduging Iest peaveating t o

cross 30 nenwomﬁﬁc@qdnmye@td@hag@tTmy a:% mts, sﬂﬁthbé% m-lgﬂﬂzawr@ﬁ L ; forf ound
a e

in the body of variou sg refera

i nt esti ne énd TRA o‘??é 'ﬂrgéﬁa y'"%wﬁﬁtéqn '" BF‘EE‘F\%W’F‘ teliyer asgan . 7e:
735 - 741, 199&)’\splantatlcn whereaﬂheoccﬂnp@mdsdcambe In:sedrb@tmfc(r&hehmom:ttaﬂ] 35
Neur osci ence ?Ethé@f}qans@n@@e ddhsr G%Rﬁ'fmﬁiju%gtrgﬁao(@!r ?E%‘Ptﬂe {echoﬁ‘

0
according to the inyention are sui SR OLs £ or

the treat ment FeNO¥Rd REFANSa Rl exapRIRddTingh{fpatmentwilh or §fpf§9ﬁéhmﬂ ino
Mor eover, t he phgsiplgiabbath flulds, andun te tramsfeomthaabei ?énw; bOdydr adubdi bi tors

of ot her bt | f pr ga re,acutel or
chroni-cal 61 é’ge?@%ﬁ& Hécﬁ'lebﬁy tf%ﬂﬁﬁ glg z}ﬁlég}laﬂ 85}’?{#38?0 Vg?ﬁl e " be

i scheni cal | y sﬁm!mml aan@gentm@y emicalljindusedidamagedts thedhtestirent s, f or
exanpl e for surgical interventions (e.g. in kidney and |liver organ

transpl ant at i where t he oun can be used,both for, the protection
of the or gans&noﬁretsﬂ‘é”‘ﬁﬂguo‘io E‘é‘? r@’og'r‘?a"%u??f%‘ G 'SCW‘?IP'CF‘Fﬁé ipddeedt i on of

renoved or gandantfage, theacghpouhds ag poteatialbnalsoi sultable a$ enaaticarhdastsgof i n

h | | | d
et e 104 i froathnioht 0F ol dd b i e {?‘%ﬁ%téfﬂa EerETAtotl CNRLLY L o
be enpl oyed WHEre ey Ae ﬁg"t?@éh@?ﬁ example, rfGDé]é%l tepatmgat ob stipke on @§t i ne.
Cor r espondi ngcél@btdﬂ@dbnw M(ﬂ'@bvetethié:bmm oagds Bﬁﬂlelféﬁhﬂmlfbﬁﬂlé)écb d

damage, the c 0 I dlca or 15
t he treatnment |sc re‘%gngg%op %ggﬁg‘?“e f%gj@%g'% mﬁﬁp aI kt he CNS,
where they ar §U@J'!Jﬁ§af§r example, ekallgibie, cawstiogenic, tm@awlen‘tlc ahd of bek@rlat of
cerebral zglenghoddr eover, the conpounds of the forrmula | or |a according

- 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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to the invention are |likew se suitable for the treatnent of fornms of shock,
such as, for exanple, of allergic, cardiogenic, hypovolem c and of
bacterial 20 shock. The conpounds furthernore induce an inprovenent in the
respiratory drive and are therefore used for the treatnment of respiratory
conditions in "‘the following clinical conditions and illnesses: inpaired

central respigatory 25._dri for exanple central sleep, apneas, sudden

i nfant deat h, th??ﬁ ﬁ%%’? é?li'ﬂfﬁﬁi?é tﬁ%m@ﬁdmp Ing (o dhey iInvealpn Naweya

di sorders, resiiidrlaxative effect; dexdsthelyt ean therefpre eadvanesyeiouslyi 6 usegs#d r at ory
di sorders duri ; atd.on. | ' I Q. reqj , ive and

m xed forms of Sfl@%%%pf}déagpfnghé&;tg@%v%%nﬂ%f?%é%;lo.@, %‘ﬁé}aaﬁ%}i@g‘* fiho ypoxi a
and hyper capnisghemifgidamags @gso¢iatedc withoabstsuationr isahe tintestinalcareat dme of

t he upper 5r epatticaladly\advaaigeoti$lus suppressing snoring. A conbination of an
NHE i nhibitor with a carboanhydrase inhibitor (for 35 exanple

acet azol am deé, the latter producing a netabolic acidosis and thereby even
i ncreasi ng r elffis furthermorepossibly fo prevess fanmatien af bitianr editdus.conbi nation with
i ncreased action and decreased use of active conpound. 14 June 2004 11 It
has been foun_gbthat t he coggounds according to the invention have a mld

| axat i ve ef f elPC CORPIHES ehing peimayla leon i Ancatsiieg 40 theeinyerlipra say
| axat i vesi®r additibmatynaate bavehhibitirig effetoon e rRokiBRatiohevenddiien fof

Beninlads ! ) co®dn | .
particul ar ??%S%rﬁ@?ﬁ%@%%& S droBr e Moliefatiol' & 3 5P dae ot mat  on
of biliary cambsflgscellshéhe wopmanndsoff thedomudanlias la ase thereforesuitiably t o t he

I nvent i on mayas ¥Quabdidi thie kivs fi HYATH TR : Walg teﬂ?n
proliferati onasof gel S, Wuéx%m?%ﬁggoﬂﬂwgh d(c:% ﬁg‘?ﬁtioﬁg?at | orﬂagnd t he

proliferation®oP® £PUSGoBRE © Eee IPEsUSeth @S yHiatigrasclgrotics.e
formul a 11%r #&gerds againet etediabstic taimblications, saatinahiatousdisanlery, ifibfoticor

illnesses in mbm’é:’eédcr%glM'ﬁ?@?‘b’;ﬁb}&‘@i@ﬁaﬁ??}b@% érepé}pa(ila}-{b\coﬁqguse,' and

can therefore b us%tﬂ as._ antia cleroti. ents agal nst te
~diabetic conpPittaelghdysiupetion organhxrerirephigaand hypsrrlesias, inipasicdars, such
as pul monary priobtats hgperplgstd dcprostate diyperophgnal fibrosis, endotheli al
dysfunction, organ hypertrophies and hyperplasias, in particular prostate

hyperpl asi a or, prostate hypertrophy. .
20 The compounds “according 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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20 The conpounds according to the invention are effective inhibitors of the
cellular sodiunfproton antiporter, which is raised in nunerous disorders
(essential hypertension, atherosclerosis, diabetes, etc.) even in those
cells which are easily accessible to neasurenents, such as, for exanple,
in erythrocytes, platelets or |eucocyte The conpounds according to the
25 invention are therefore suitable as oltstanding and sinple scientific
tools, for evh@heroselerdtieiohanges.an hiabtheysexaudef arcausel dsk factorndvitton and

differentiati Wils %frotééf' 6rﬁbf‘thBQfe§§eI9 d%ﬁ%g'iﬁ@@ﬁ Hellag‘d&sfﬁhélﬁbrf)&f\?grome

at her oscl erosi.s tive feover, the

e rol |
conpounds of e WPHB&%O%%&EF g"&‘%r @rsu?tadﬁl‘@l#we pedicaments fonéhepy f or
preventing therevhtigerasl forthe Hiegitmehbofl coronapy vasodpasmeX afifdrégéiespssent i al

h t | NHE t h
Pyper t ensi8n. ahlt Mo Ut A BRER P A HBho Y Ed TR TRt 2, o
that the for ﬁmqpafhyoﬁndrtlﬁr@mwmdm;dws vascul ar changes, in particular of

coronary 35 heart di sease, exceSS|ver hi gh blood |ipid val ues, so-called
hyper i po- helnenlas are signiflﬁ$nt risk factor. The Iomerlng of

rai sed ser um PpBEPPBRWIdRs mentioped cais: esefoms (ysefeadiyastrgeavsly fes th%e
prophyl axi s aptbductign exfsa aneditamiehe rfos the rmewentlohaagﬁ?treaﬁhentc of s}

d h | axi s ‘and
For the T aBfiead ABYNLSKIS SABEHD Ry MsdiSBi: i el froBlBREN o] |
they exclude Hedigasmagnt rP"sthefmethlomﬁmdntre@um@tpaf@n@@mg dor te nrndumsa s
agai nst the' ehdonhwlicahensty firulbo/eriag §!!(indr|§'ﬂé§suret er eReTRREdRionl of

formula | or |ca nt.s, f ention, an r the
treat nent of @&%&%ﬁ?}*?ﬁ@@ésﬁg e f @gfé’ﬁgé?é)re‘é 'OQt?féi U?@F'B?'%s?
left-ventri culfﬁﬁsttﬁ*ﬁbe@h&t@lphgnsinﬁardlth@t prbductien dofo-a rmedgiatimgnt afod tHer ombot i ¢
di sordersis T hpré?r/@ﬁ’é?éw BA§ t@ﬂhém.%r@ew@éﬁeart?y fééﬁ@lg%dé(ﬁdﬁ%m i Tny Sf or

the producti 3 & mF] Br eventi'on treat | eep
10 apneas andoﬂﬁge fral. PRy ATt PE% ‘?rlgﬁf‘ﬁ-rﬁ o ?@rﬂ%‘l‘@ BeY dalurg, stakei on of a
medi canent f oendégenoue\states of shoek, imtestimes nitscodersnetcl; fgr, thegsrotixetiaar erduct i on

of a nedi carregtméd}éarf:@ﬁ%l'ﬂfbf?%l n???ﬁ?h%r‘éhol@g{erélpﬁlao5‘8&3}9&8@&1%&

nmedi cament hav%t 3’5 axat | reventi on an
i ntestinal obStfJee ’%@emf th?\é”?)‘f%'&@tq oath@pgane%cﬁnéaai’emosﬂ@rosme 15

prevent i 20 antbrtthe girodadtionf oflasmedizamert foe thd yréveplien shdaftathfdiftr dfusi on
of central angisBsedsPRSIAd B %ABated “EHbIATAF Wik AP Ge 3bhiiRn 8 hoKe:
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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endogenous states of shock, intestinal disorders, etc.; for the production
of - a nedicanent for the treatnent of hyperchol esterolem a; for the
production of a nedicanent for the prevention of atherogenesis and
at heroscl erosis; 20 for the production of a medicanent for the prevention
and treatnment of diseases caused by el eyated cholesterol levels; for the
production of a nedicanent for the prev‘l ntion and treatnent of d| seases
caused by enmmmmtsvﬂm}tsﬁcumaihcmcorhpoummEonplra)dmbe@dnnlhlstermdrallgnent for

the .treatnen st; o S piRdu f a 25
medi canment foP %éél?];lgat@r{é%\%&o?%ﬁe %@h’:sbs}eg&ﬁe rﬁxagént i E\r%coﬁle%ér?\%faloons

wi t h hypot enspUBIRNgRIEeng gersndess on he PafieHlat é‘h%lpﬂ pistrerefl g enzyne
(ACE) i nhi bi tdrssrcmd'ra@@omp@nﬁwl bep@@bﬁrbeame@g@ﬂtr@ﬁrsawrﬁor foyemdratiton of an

NHE i nhi bi r awth ablo | i |.evel -1 oweri ng
active con% Hﬁamﬁ) Ceefu&?@b "ﬁ\?{‘?ﬁ %9%“%‘&8913 e%nﬁcl‘f‘a*gié'?%b"ﬁ eqlinS-t or (for
exanpl e lovastatin or pravastatin), where the |atter produces a

hypol i pi dem ct f | | i es of
hypol i pi deri c tas %brﬁé]@léd‘iﬁ tﬁ@!ért mérﬁméﬁénftmf%%%ie%# hidl @k@%&&ﬁé

conbi nati on wiMt ﬁﬁ'&“@ﬁg%dwg&hl dHearryitaller Jﬁ%e@‘%#sﬁﬁda@m%ambnd 35
What is clai rrmxlrrmattohe Bekritled s;mmntangef-fcmmgﬂdgwhm OBuSHEHitang Sesas] bi tors

f the f I bl ood
o X he oyl 2P T ST BT, B HERGERTEL%,
wi th hypot ensU% @ﬁ%mﬁ*&p@m%ﬂd@@iﬁ,cdlmﬁafatﬁeﬁanSIﬁeerJ entéfoams4 fiagor

Medi cament whigiige Rt Biddefvti0ad Uahilize?s of cRofaiis.Pe adm nistered orally,
parenteral ly, i nt ravenousl y, rectally or by inhalation, the preferred

adm ni strati on being dependent on- the particular clinical picture of the
di sorder. TheFonapaualdadministratioa fomn, the artivd compdueids aremmised twithethieer wi t h

5 pharmac t'g&t!lltl bbl'taﬂ:ﬂé §or }hwnkprﬂdgevgﬁ 'agaé%uﬁém APHDBL G tmk ff ne. The

person ski I'ar on e basi's o s exper ehowl edge

| S
with auxiliar @@%. %mf? e brougnihye means; ﬂ%t%gwtemqsmmtae@wm@at e
formul ati on. Sekibie adaiisieation, fopak; émh’r‘aﬁgataetsnbsateﬂttabm treiry gekfins, 10

tabl et auxili &ﬁeé%qoaﬁb§§%§ %E%Hs ¢ cggosltbrl.ﬂlo‘ﬁéc Q&(ﬁp!&h%ﬁ#ﬁlf; ossible to

use, for exarrg ant | er's fl avor
corrigents, pP@USEYAPYEX, XIS W'ﬁeﬁ"@bt‘ir rr@gr@rsmtreagmrurmcammate

adni ni st rzg i opothesiom phesphatd, \:@ctéwpgluwiﬁa @Fﬁafﬁr?(%i pattichldrtdm sfarasldi tives
suitable for fnhfh?s Qége‘)&%%ara%% a%sta%cdl éeegltthér as r?(' Ar' azserrn%is? grantﬁes.

Suitable oily excipients or solvents are, for example, vegetable or animal

ails, 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
stich solvents.
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di luents, and are brought by nmeans of the customary nethods into the
suirtable adm nistration forns, such as tablets, coated tablets, hard
gel ati n capsul es, or aqueous, alcohol or oily solutions. Inert excipients
whi.ch can be used are, for exanple, gum arabic, nagnesia, nagnesium
carbonate, 20 potassium phosphate, |actose, glucose or starch, in
partitular corn starch. .In this case ptparation can take place either as

dry olr as noi tslf @quirel e sthe lﬁbﬂn’ﬁl_ﬂiﬂi(ﬂl Oc'bdrvh £%6 1 @bl?tlairﬁ &heﬁ?bﬁﬁﬂ{a%g@fié‘al f0r_|
exanpl e, vege . | Qi uch_ 3as..sun r.oil or cod-liver oil.
25 For subcut a%&%ggé'r %pﬁ'?faﬁvéHﬁﬁ%aa m%’iﬁ‘@?‘ﬂﬁﬁ S'H,gmgtﬁg’ﬂﬁ%rtsi Pd:88B08nds are
brought into s¥ppeliant, Suchsp oranasatior cantains itheaciive duepowrt] asitomatilyen
substances cusf agBicéntrtiod NS frBH %@?@xiﬁ%@y a§.15%uf306,|_ 'iﬁaé’%ic@gplfﬁdrﬁ' ers or

ot her auxiliaries. .Possi hl e sol .are, tor exanp , physi ol ogi cal
sal i ne sol ti @P%?x'%ai‘%)ﬁai%t,oerﬂ%%m&te et hanol , propanol,. glycerol, in 30
addi tion al so sugar solutions, such as glucose or mannitol solutions, or

| t ti | M ' t ti . i tabl
Shar maceut | cul T SeRPaE, &, BBl Sutfadla’ 8 il SORECE or ¥4 38, B i s o
sprays are, fcdnaipistaied angolhet frequsncy wof pedisinistration dependi amtheopoteficy he
active conpounghdofuidienfdirastion bf He boﬁlf)bﬂné’s RIBBATRAGHbAAR hMo &’f;&ﬁ@t abl e

sol vent ch as, in parti.cul ar, .ethanol or ter,, or _a mxture of such
sol vents. !:@4 j@iléreﬁ@zs%vgr 'ﬁﬂ ?%@d@?erségf) %tée%{%p ANALN B¢ s agesweldhht ai n
ot her phar macendiindividualrespoasiversessaf tie amnsoaftodiestnéstedenul sifiers and
stabilizers, and also a propellant. Such a preparation contains the active
conmpound custocgari ly in_a concentration of fromapproximtely 0.1 to 10,
in particul ar % 8¥eragepths dally drge @f 2 eempound 9§ theifgmula Tras ledadlee of t he
?ct i ve conp ?u redsefof taheatfept ok bﬁpn‘oxﬁﬁatbiﬁ?r'lﬁ Rg bl? weightiis i leéﬁs@ ﬂfm%b?@, y
requency ra pgn ot ency n uration of "action
of the co%%oug)gés?eleés%'@g%mq@@n% %?ﬁﬁ’ststof%(ﬁnlg 1Y ﬁ%&%r‘“&e@ﬁd?g&f’é'ﬁty of

the illness t&pisodepitheiilinnases evhe higher angesspesialiitmorarfiequent dosies|
r esponsi venessn#f arsb@ermaégba.?pf&%xtam 8g to BuraMaivRus) déga%-;g@f'% fipse of a

conpound of t formula | aor.[ Ln the case.of a patient, appr oxi mat el y
75 kg in wei g%%rtfcéfliae{tonl 'e"a?ﬁ"bﬁ'ﬁ%ﬁt'%}?{g‘?xaﬁﬁ%l"b r%ﬁfff-"l'ﬁ%ﬁﬁ/ ento at
nmost 100 ny/ kdf} thef intemgivevssirg bnit, uptoa20 mg pEpidaydesy bé nebesddry.nesses, even
hi gher andgespecially nore frequent doses

Experimental section:

Abbreviations used:

CH2Cly |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
Ho0O 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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may al so be necessary, for exanple up .to four individual doses per day. In
particular on Lv. admnistration, for exanple in the case of an infarct
patient in the intensive care unit, up to 200 ng per day nmay be necessary.
20. Experinental section: Abbreviations used: CH2CI 2di chi or onet hane
Cl chem cal ionization DIPdiiso ro | et he{ EAet hyl acetate ESel ectrospray
HOAcateti ¢ acid H2Owat er H202hydr ogen pe ®xi de bboi | i ng poi nt MeCHmet hanol
MySO4nmagnesi urAmimefgt e npnel ti ng poi nt MSmass spectrum MIBret hyl tert-bu |

et her NaBH4sod4 é)éﬁo kd jw_ga{ﬁg i tezNagsAdi hydroxi de
RTroom terrper;gm Etgzﬂhghf}a rofuran ﬁférclpf P%ng@e ’i-fglﬁapl ﬁgh@r@h@
drochl ori c aci¥f@®H€bescription of the synthesis of sone amines: 14 June
2004 15 Amine .1l) Synthesis of therhg'I /en o-con i gured
oct ahydr o- 4, 7- net hanoi nden-5- yl a ; H _ _
bi s- (6-chloro-3a, 4,5, 6, 7, 7a- hexahydr et hanoi nden-5-yl ) - di azene
N, N - di oxi de and isoners

5 a1) bis-(6-chloro-3a,4,5,6,7,7a-hexahydro-1H-4,7-methanoinden-5-yl)-

diazene N,N'-dioxide and isomers

0,0,
H H
Z CiCl =

167 g of isoamyl nitrite were added to a mixture of 167 g of dicyclopenta-
diene, 160 m! of glacial acetic acid and 160 ml of ethanol, and at -10°C,
10 420 ml of a 15% strength solution of hydrogen chloride in ethano! were
then  added dropwise with stirring. The mixture was stirred 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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167 g of isoanyl nitrite were added to a m xture of 167 g of dicycl openta-
direne, 160 m of glacial acetic acid and 160 m of ethanol, and at -10C, 10
420 M of a 15% strength sol ution of hydrogen chloride in ethanol were :
t hen added dropwi se with stirring. The m xture was stirred at room
tenperature for a further 3 hours. 500 f di | sopropyl ether were added,
the rixture was stirred for a further 10'8inutes and the crystals were then

filtered of f. 20 g ofexd-§- rmihmcjraaﬂo*ﬁr&dﬂgﬂsoendpd:cwlbpéﬁ&@ ienbMelybridge

tahydr o- 4, 7+
g?sa()é I:(r)ll or o- @ﬂ‘rﬁﬁ@ﬂgﬂ% %L O%f?dq@oéqﬁﬂr%z?@%'ne%c ar%l%n (‘3:,?(r)1g qn)‘gaﬁzene
N, N - di oxi de, d{unglet rﬁ%f%f%rﬁa "Raf B9 vqﬁtdﬁérommeﬁgajr\egerramuedt 100C
and under an hﬂrder fsdiced MéssLPs, Mmr%@afm%mrér@ma udtiss NADM ¥SMutivRS

filtered ofLf ent re ced re re ng
rlot ary eva or:ﬁegg S(ﬂﬁv ?/15%{% % e"rfag“reg tbre,s-a H‘ﬁ?x‘%‘ \'Msfseg\cmégéﬁl’ and
the m xture wd§Omaldef §H2@|®I'Eh%BKENtﬁeNeﬂ@ydla&IﬂrONebmgSDﬂanw thia @alvehite )

t I r t v t he
U VRS Sxdehtle Y DTSS! rddrd oo Rl s IS RAY (1

distilled off %nd the oil was rectified under reduced pressure BpSmm

86-91 C or aB{GéxMeOH/HRAGBKENIZIBOE 1)H- 0,57 IS (ES9): neegwﬁm am ne and
30 3a,4,5,8, 7, 7a- hexahydr o- 3H 4, 7- net hanoi nden-5-yl am ne 14 June 2004 16

20 g of ex0-5-isothiocyanato-5, 6-di hydroendodi cycl opent adi ene (Maybridge
| nt er nat i onal P2erkbulytSal4,5.6, Wﬁa«ﬁexamydso Trbai-methdndindemeSyhe sol ution was

boi | ed under bsrdawratéehd%érﬂww A foa, 455 v%aﬁéiafrwaﬂﬁﬁﬂwtrﬁ%@ nfighPVved

under reduced res ur a 20% strengt agueous utron wer e
added and t he®F araé“%s extracted three times with in each case 100 m
of CH2Cl 2. The extracts were dried over ngSO4 and the solvent was renoved

d d |
R (20 o O R B s %‘”? 488792 q@nides Ma L Mk fidinden 5y,
tert-butyl (3Yamises anda_Baddgdii-hexahydro- Mrmeﬁhaeﬂmgemswlamaaarmt e
—-and tert - but ywetSaliskolved, in, G0 hﬂimml'-ﬂ* andHatt BT, einiite@ vifie 8- solution of :

18.7 g of di-tert-buty! dicarbonate in 200 ml of THF. 12 ml of tnethylamme

were then added dropwrse 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-lrke amorphous solrd
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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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-ylam ne were .dissolved in
200 M of THE and, at RT, adm xed with a solution of 18.7 g of
di-tert-butyl di carbonate in 200 m of THE 12 m of triethylam ne ver e
t hen added drggvm se, and the m xture was stirred at RT for 2 hours. 20 The
vol atile compdPledt Soyes: heeyrlaidg GafeRANaNit wesel there semoeeduiddeh esducedi due

was chromat Ogrpwé:wﬂecgiﬁhg%b@ of8lpals yAbvidam.Thi s gave 15 g of a

col or} ess ol | s ANEMRetyE ﬁ@@? "Bt ARG’ sdlBton Tos5sHh) 2 = O 8

(oct ahydr o- 4, -3ft hanoi nden-5-yl ) carbamate 500 ng 'of a mi xture of

tent - butyl5(3m§§@ﬂ 17527@,14:;&; ahydro-1 H 4, 7- met hanoi nden-5-yl ) car bamat e
and tert-butyl 5,6, 7, 7Ta- hexahydr o- 3H— 4, 7- met hanoi nden- 5-yl ) car bamat e

were dissolved in 20 m of nethanol and 30 2 n1 of acetic acid and

hydr ogenat ed wnder an at nosphere of hydrogen (1 bar) for 6 hours, with the
aid of 200 ng of Pd/C 10% (50% water). The catalyst was filtered off and
the volatile conponents were renoved under reduced pressure. This gave 470 °
my of a resi nBBgEEthf%ﬂﬂumeMMddﬁ%ﬂdﬁ)me 0.70 M5 (Cl+) : 252 (M4-H){

35 d2) ocﬂ@hydro 4, 7- met hanoi nden-5-ylamine trifluoroacetate 460 ny of

tert-butyl ?’O,ghydfo 4, 7- et hanai nden- SJy )carbamate were dissolved in 5
m of trifluoPoadefl <@ abldure, @f 334,56 drdiaxabydio-detrmeathaminderibne 2004

17 for 24 hoylesingheand! aBaUb,6TITmhexdtsdne6H-4 TafethafBAdn g Mineduced

Rf (Al HEP Neé%ﬂﬁ%‘“a? 3 s BtV 47 ik oomethamg! gnd.regiuced o, 30 5
MB (O +): 152UPARILHY abnospherest Bygiegendn therprasenoe 0l Or5 §-of PEYCNE0%X). 3. 3 g
of a m xttfe AfteBad hbubs, Ghd caARIVE Y Mdeltdh gndr?'}a@ﬁaﬂ” Hietrh n\6|l afﬂéqe and
5%02r 2 & PRI it B Sl g 45 e o+
- product as an oit. :
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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under an atnosphere of hydrogen in the presence of 0.5 g of POYC (10% . 15
After 4 hours, the catalyst was filtered off and washed with nethanol. The
filtr.ate was concentrated under reduced pressure, giving 3 g of the desired
-product as an oil. MS(ESt): 152 (MtH)} 20 Amine 2) Synthesis of the
endo/ exo- confi gured octahydro-4, 7- net hanﬁ%nden-S-yl - amne: 25 A solution
of 15 g of tricyclo[5,2,1,02"6j decan-8-0 in 60 mM of nethanol, which had
been sat ur at ed\B Jehand at 10C with NH3, was, after addition of Raney

ni ckel , hydr oggpapéds bﬂth@rérﬁ%?é?ﬂo@é’cﬁm?%né%twrg-#g?’-ﬂ-[]e%%{bindgne.?@% e of 100

bar for 10 hours. The catal yst was fi e solven
distilled of f AMBEr reduced pressure, and the mixture was then 30 nade
strongly al kaline using 10 N NaCH and efjtragjed 2-3 times with ethyl
acetate or with diisopropyl ether. Th ned organi ¢ phases were dried
and subjected to fractional distill ati r reduced pressure. Bp6-7mm
86 - 88C. 14 June 2004 18 Am ne 3) Symp.he of the endo/endo-configured
oct ahydr o- 4, 7- net hanoi nden-5-yl - am ne? NH2 5 a) '
1, 3a, 4, 6, 79 7a-d) kA, 6,74 exabydrar 7 adethabeinden-Gxineodihed 10% & bis{(8-

chloro-3a, 4,5 - 5Qs 7 t-h | -8, Lazeng N, N - di -
oxi de from amcﬁg??&é??%?g hgﬁélgy;dﬁge@?@@@ﬁ%’?ﬂﬁ'ﬁe&%g@#f‘@%@hrgr ," and
the suspensi oPXESsTamGMPerbAldWere susprasiedun RS smliaf isorgnyl @leahabvand/t hi ng
had been di ssthe adspérisiorTinvgs ElEwHse260 t6 Feflik m&r&ihma@@ﬁééﬁeryﬁw an 10
I ce bath, and h%é B‘gengﬁ.s%'y%ﬁgﬁ%qﬁl 12.5 ml oft gJ acial acetic acid™and 6 g
of zinc dust Were addad. 1Y VAR £oplsst tofpomemperatyre ysing@n and
then cooll@d, laehbath apd Ragnk of dryresbangd!s 126 dnit dfeglatidlzavetic weil andipay of ed
under reducegir @sstWete abidRdl Thi ' ' er and
allowed to st anl?? Olﬁﬁé”fg%aht' gﬂq’gbg‘%ﬁt%\iﬂ@as? 'f%fgﬁgc{g@%)g[ozgpgﬁr ﬁdoﬁe{?he
precipi tate 150968 R FEE VAP tef‘?‘in?g' e the sihangl was svaperatesl unden and
twice with weducedfitesaurgafie rqsicieewaastided éro G0OMINGEQties 4n0 Sivwet e and
filtered, ang shid blémght 1S el WaOBRAbERIRA oR-PSAINE Pretipithd | 1T 0N
15 and 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:



14 June 2004
reduced pressure gave 3.3 g of an oil which was directly reacted further.
20-b) octahydro-4, 7- net hanoi nden-5-ylam ne 2.2 g of . .
|, 3a,4, 6, 7, 7a- hexahydr o- 4, 7- met hanoi nden- 5-one. oxine were dissolved in 50
n#.of nethanol, and about 10% Raney nickel, dissolved in 50%water, were
added. The m xture was hydrogenated at bar and 100C for 20 hours and
the catalyst was then filtered off and tHe sol vent 25 was evaporat ed under
reduced pressure. The residue was pgken NpHqin ether and 6 N aqueous sodi um
hydr oxi de sol ution, the phases were? , the aqueous phase was
extracted three times with ether, the organi ¢ phases were dried
with magnesium sul fate and filtered and the filtrate was concentrated.
This gave 1.8 g of a colorless oil which 30 was purified by kugel rohr
distillation. This gave 0.96 g of the desired amne as an oil. M5 (CO+):
152. 2 (M+H) + Rhoﬁﬁilwﬂf%%@jﬂﬁthﬁegir@eoﬁ-olhe exo/ exo- confi gur ed

oct ahydr o- 4, 7’2‘599’1 BefRyAeEL. 5{Nq26 BR.8- &ﬁe\gAﬂHﬁc qp%re]tﬁa \éed65r|]100
de t ecan 8- one
(Al drchy Ber @ melBgmgnd, 2t mﬂ%&m%sr%weﬁé'@ mﬁ @hacoﬁq Sadstiginger at ur o
and with sli gladmixed ianiiftiaral s tier with, 6.3adof serl dobiui beraty dﬁdb'&%rV{t PhgnS
1 SRR el Rl 10 1 e,
about 40 m oftando mnl r‘é’lthh@ﬁllaadeaoutd%pw{s‘ez N IClomers ttyen29duhéd of
water. The mi xﬁ‘w\ﬁse@mllﬁwwwt:!@hﬁd}f vidter. Hhe ﬁwd#@w\é@%d?ﬁgh%%d%ﬁé‘ et hyl

h wat er-” and once
o h Soar ih b SSiPAS e R EhRET iR S 803 Brd dhe 2051 sRetale dhesh wasl Lo ng
magnesi um sul wasbedancehwith iMatercaanstonee wvithosoriurnrisicaidonatel solgdore Bife g of an
gb' 7V\'h' CP was eI 'afclb%?e Dhadé Sids! &ir?éczﬂgmgqﬂ Sﬁegi&qu&ﬁfgt@ GRASHER el 9ave
2- (octg'.J aﬁyd?g % P%'ﬁf:%?ﬁgrh@ﬁs gave PRIbPE which was Rurified by distiflationy, 1.7 g
of di et hyl azuddelalrelduzqdi Rtessurt. Thiseghvei 2007 g oflanddily Tighid (bparse762dyed to a

solution ¢ 1.66 g of octahydro-4, 7-nethanoi nden-5-ol, 1.47 g of

I de anpd 62 of triphenyl phosphine in 15 m of"' THF.
phthal i'm b) 2- (octahgdro—4 T-mf-‘lzothanglmcpi)en SPy!)lsomdoIe 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 (Ci+): 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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20 . The reaction m xture was allowed to stand overni ght 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. M5 (A+): 282.2 (MH)+ 25 c)
exol exo- oct ahydr o- 4, 7- met hanoi nden- 5-yl| a%ﬂne 0.4 g of hydrazine hydrate was
added dropw s XegRlesol ution of 1.12 g of
2- (oct ahydr o- UnledihbRaRIA6IA ! m of
et hanol, and the m xture \A/asggﬁlsér,r%%%g?ﬁ% begggté)&%h%eg‘ﬂé\%ass t hen 30
adj usted to pH 1-2 using conc. HCl and adm xed with 10 m of ethanol, the
preci pi t at e wixafrigie ér ¢eckoteiridod-(3tchlosobierizyl) @iceahyaiso-domaRtHidndiibn-§4p- r esi due
was purifisgd %Ymi?éﬁ?&fo%hlo}‘lg HPLC over RP-18 using acetonitrile/water
(0.05%triftluoroacetic acl ? Freeze dryi ng gave 567 ng of product as the
trifluoroacetate. Treatnent with BOUS hydr oxi de solution and 35
et hyl acetate gave 322 ny of tf}ﬁ eB. M | +): 152.0 (M+H) + 14 June
2004 20 Exanples: Unless indicated gt her ¢ exanpl es given here are
racemates. Exanple 1: (exol endo)-(3-chlo
nzyl ) (oct ahydr o- 4, 7- met hanoi nden-5-yl ) -

colution of 0P 8 S Bl aftio ‘OO? S tea f?ﬁﬁégﬁem nden-
5-yl am ne (anf ét'Q') ohAd4g QéﬁegewemmlﬁmmDaﬁahgﬂlyxale,nme&ﬁnoindeh- 10
toluene is heslesiie (difineOH) drar 0BepAYIGH SRAIOBhAIJMIRY hOoBlANgs at room
t t | vent dMofP.

ool due 118 Gl Hedtod ol %Pfoaﬁﬁwq?ﬁa%%ﬂ o algurd 1o SAnskgaoam | s
then added i nterepriaturg oveinight, aftertwisich the sojvent .smetilieeoﬁowhedesieuéw

sol ution. Theqgbsied hfethaﬁ%dl fa{rﬁﬂo%1 fexcl otcﬁq}ﬁano %lfeﬁgéls%}] 8hde %hours and

t hen nade strowgh¥) %@ usl n
sol ution. The® Q fﬁssW'éh FW‘B& 0 Em QQ'?OC"?%é!e’!ﬂVéépb'ﬂ@ﬁt the mikture & ed of f
and t he sol vestirrédsatiostn fehgubraute foreevéta holits didthen i@ seSidhachiy s a

col orl essig 0 géihglikdssy Hekr@ﬁo‘ﬁﬁ%@B%dehn&loﬁd‘eb%lﬁﬁgﬁ’Thrggmzlxdt&reé’iystirred
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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20 Exanple 2: (exol endo)-(3-fluorobenzyl)-(3a,4,5,6,7, 7a- hexahydro-1 H 4, 7-
nmet hanoi nden-5-yl)-am ne and (exol endo)-(3-fl uorobenzyl)-(3a,4,5,6,7,7a-
hexahydr o- 3H 4, 7-net hanoi nden-5-yl)-am ne 25 300 ng 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 am ne (see amne 1, a2),
315 pi of 3-fluorobenzal dehyde and 10 n9210f p-tol uene- sulfonic acid were
di ssol ved i n ®fHA ahdtwashedetwjantvthriousich casd SO enindpd Ba®iradd afeohsi | ed
under reflux f T ved under

NEH@OE%TLﬁlon ¥i6e Yikiad t%s%‘?@%%ﬁqgﬁﬁgnﬁq %ﬁofv?gg

reduced pressure, the residue was t
NaBH4 were add@moxpd under fedeeads prresuee.| er@we P oxrer IRIP8r uélﬁg hour S.

The reaction mcstomitalenmatet (Badidhi: Btaal-\gstd) 2R 190 r'hg NI 0%'1Naa]2:o§A
aqueous

ggﬂu\tl\?ggedﬁth x’wu_ﬁg é@ﬁ]ega%@eﬁ\q +O?Lf aﬁdsflthgrsol vent was renoved

under reduced pressure. Preparative HPLC over RP-18 using

2l om Ll e SRl 87 bRRlig) fik o e B Buct PP RAinBnGRUGH! °5S o1

(exol endo) - ( 33 MD(% '%eﬂ?omeﬁ'éx'éﬁwm@nﬂ ﬂaxa/endm;(%mﬁ,ﬁmM@-hexahydro-sﬂ-

5-yl) ( 3- met hodybaretydncmdenes n@ Béﬁ& vifa#diné. 5. 6, 7, 7a- hexahydr o- 3H

4, 7- met hali@l nden-5-yl ) ( 3- net oxybenzy )am ne 10 The corrpounds of Exanmple 3
wer e synthesi ze anal ogousl to Exarrpl e 2. Rf(EA) 0 35; I\/S (a+) : 270

(MtH) + 15 Exangt H
(exo/ endo) - 5- ( 3- nef enz)ll\{ ct ahydr o- 4 7- H
i nden-2-ol OH a) utyI He6, 7, 7a- hexahy

H 4, 7- met hanoi nden- 5 yl)- carbamay e\and tert-butyl

(3a,4,5,6,7, 7a- hexahydr o- 3H 4, 7- noi nden- 20 5-yl)carbanmate

The compounds of Example 3 were synthesnzed analogously to Example 2.
Rf(EA) = 0.35; MS (CI+) : 270 (M+H) '

15
Example 4: (exolendo) -5-(3-methoxybenzylamino)octahydro-4,7-methanc-

7@/\” 0
inden-2-ol CH

- a) tert-butyl (3a,4,5,6,7,7a-hexahydro-1H-4, 7-methanoinden-5-yl)-
. carbamate and tert-butyl (3a,4,5,6,7,7a- hexahydro—3H—4 7-methancinden-
20 5-yijcarbamate

12.8 g of a mixture of 3a,4,5,8,7,7a-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 pressure.
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 (M+H)

b) tert-butyl (2-hydroxyoctahydro-4,T-methanoinden—sfyl)carbamate
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12.8 g of a mixture of 3a,4,5,6,7, 7a-hexahydro-1 H 4, 7- net hanoi nden- 5-
ylram ne and 3a,4,5,6,7, 7a-hexa h ydro-3 H 4, 7-nmet ha noi nden-5-yla m ne
were dissolved in 200 M of THE and, at RT, admi xed with a solution of 25
18.7 g of di-tert-butyl dicarbonate in 200 mM of THF. 12 m of
triethylamne were then added dropmnsemggnd the m xture was stirred at RT
for 27 hours. The volatile conponents e renoved under reduced pressure.
Chr omat ogr aphy over silica gel using DI P gave 15 g of a colorless oil.

Crystallizati f 94C. 30
Qystal izt ong %gogeﬁ% E th@dc}ﬁ 29 tért%tﬂ}do 3%041% FIa-HeSARY oS tn Y-
( 2- hydr oxyoct dR§HiREONdetReylieareamatenand \tenthuty 381465647, JahexangitoBM-4. 87 g

(r)]I) | ﬁdrennXtS ure M?ﬂmthatb@lhdén-ﬁ%ﬁ)cérﬁ%rﬁaté rBeyrRBYREs- In Bdml- (r)g‘_el%ﬁleﬁe
4, 7- met han0| n en%‘?@ %‘]ﬂfﬁf éﬁi’ﬁ"&%zm %@H?¢'h°£§°?ﬂ"e§$]fv"@mMJ§H@ds
(anhydr ous) arf@mpiex mrtolusmenveref addedl waisg Ausyirioge oThd onistoss diagedtimgl atul fi de

conplex in tolppe [ Hi r rred at
AT b M A S N

sul fide conpl®@PRexindpliens WP@%Q&:‘P“Q%? FYringe aRd rﬂ@%"ﬁﬁw& wes r$tusredr e was
stirred at RBtfRF fanahbtber & housss The helatid ajom mt@‘mﬁ?@ttﬁeﬁ‘@éﬁlob@@n

renoved 1Qpun SR I of a3

aqueous ﬂlgmq@gﬁfjtlon d e§§t§'§é?0 %‘8’0? E" Clé'ag f(ﬂ/\P;){'eﬂﬂHe%ﬁ with 7
m  of a 30% i‘{a@ﬂgpwt@qmesad@@zambmq mctureTWes rslowlwmlmnmd snhthr?rmll at RT
for 10 m nut eef aastiastiengtii @guddds 03 schutiorh THLARUare Gak! skl 1t ey and - 20

m of a 30%stre ueou uti on react | on 15
ni xture was siﬁr{?g"&tgg/ &%?rh Oﬂ't‘)ofrﬁwrﬂ‘i 3qugyst Ne@Hesalulignt and t hr ee
times with in28dohofom °Qﬂ&n§thahué?bﬁ’£l—@0ﬂ§tﬂutbﬁwaté added. ethre%dtuor@ver
S andqghe eéfqi\{-g r t ogr aphy
orr\!;er sili gg gnﬁﬂhg%s}(%@eaave W#’ ';ﬁ@g%nﬁ%ﬁ ‘%&ds I?Wa\fiﬁdgﬁ' s still
cont ani nat ed Sg'erseﬁ’ i SoRBFR. case RODNIMBPT CH2Gl: 'R}Be(q;{trapts wege dried) + c)
- 5-am nooct ahydwer mgsoxetahanmew%nrem Olvas rﬂé‘nﬁd@@%ﬁbﬁh@dﬁ@@d "SreQure.

tert-butyl ct.ahydr o-.4 t hano car anate were

di ssol ved in %gw Fftﬁ’ é ro%{h%ﬂ ng Yaing, Mj.%dg"f"ﬁ’e "E‘)‘P\ ARAPBOYS r ed at
25 RT for 30 BPlidiwhich wasstificiantarhinateshimp regidisomerse then rem)ved under -
reduced pe@ssmy@TE)H 0.472N8 @ﬂa) ngsg)fMaHg*ési n-1i ke solid which was used

¢) 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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further as such. Rf(EAl HEP/ MeOH CH2d 2/ sat ur at ed aqueous NH3 sol ution
10: 5:5:5:1) = 0.28; M5 (ES+) : 168 (M+tH) + 30 d)
5- ( 3- et hoxybenzyl am no) oct ahydr o- 4, 7- met hanoi nden- 2-ol 309 ng of
5- am nooct ahydr o- 4, 7- met hanoi nden-2-ol trifluoroacetate and 225 ng of
3- met hoxybenzal‘dehyde were dissolved in m of toluene (anhydrous), and
the ni'xture was boiled under reflux for hours. The 35 volatile conponents
were then remSeb@NLMEsemoved sader skiged. prmrerébrMOnghyajvensmpal n 10

m of MeCH agel usig WA/IMGRIP2 1Y Og Mgf@ﬂ ydsT for 16 h. The
t t gi t th h
s 50 ps Jl‘tﬁlﬁgf{! th &gé §[ESQI-&B § Dut I on. T\fl‘lmecgl’\émanl CI Bh:gg

case 30 nl of
was dried over ngSO4 and the 14 June 2004 23 solvent was renoved under

reduced prgssiyhg FE@ opnt Sk n 1 gave
100 ng of an armFn OESF%O@QQ@H@)(@ﬁ%@ég%ylﬂgﬁtaﬁbd %BFAZ?E%{;;?"OQBB ( M+H) }
5 Exanpl e 5: ydrechieddeoxybenzyl ) (oct ahydr o- 4, 7- net hano-
inden-5-y|)am ne hydrochl oride A nr ture of [1.08 g of

3- net hoxybenzal dehyde, 1.1 g of rNio)-

oct ahydr o- 4, 7- net hanoi nden- 5- ylgam e {4

p-tol uenesul fonic acid and 20 mﬁH of anhy

reflux for 3 hours, the toluene vva§>'ﬂ| sti under reduced pressure
and the residue was dissolved in 20 m o | . Wth cooling, 0.36 g

of . sodi um bar ek dsy Wass @dg\e%_hggmbén_&%%%e i\‘? hi fsgqr&eti%'a lic

solution, and th qrj"n ure stirre urs. A
15 sol ution oPCtﬁgﬁ 8@%3 'E?#‘GP?'B@enﬁ'mmdﬁwm")ac&jmtalyﬁm amewitpdf at e was

filtered tif psdiutchesulfoniccatidvasl do sl bf Qﬁh)ﬂj‘rbuy'l@lgéné %Bgi &y %ﬁaﬁf e. ;'_Ee
et her

d b filt di et hyl
were. addeq i W“Q%*g nELRS B8 (che v Al o et @J%Qsprsﬁ%'sgﬁn% the
fridge for stge %'dqﬂ)maﬁi dl@ﬁﬂl"&dwl 2Pyt af nethasalb¥Witinceolmy 0.8 6f.1 t er ed
of f. 20 Col osbdiam GoysHyatige Whs 39@bd |ﬁ9é§.anEiS6HR:'n§ B this s etbanolic

+ exol endo th benzyl) (oc 7- met hano- 1 nd i ne -
gy?ﬂr f)c)ril ori deg Iﬁior{mancp f% mlx%LYre)v(/as s? mgg a? room temperature 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.

Hcat al ytic anount of 10
Wene was boil ed under

Example 6: (+)-(exo/endo)-(3-methoxybenzyl)(octahydro-4,7-methano-
inden-5-y}) 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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25 (-)-(exol endo) - ( 3- nmet hoxybenzyl ) (oct ahydr o- 4, 7- net hanoi nden- 5- yI)an1ne
hyerochl ori de 500 ng of
rac- (8- net hoxybenzyi) (oct ahydro- 4, 7- met hanoi nden-5-yl)a mine hydrochloride
from Exanpl e 5) were separated in a nunber of runs on a 30 preparative
colum from Di acel Chem cals (CSP-Chiral pak-AS 250x25, 10p). The
condi fions used were as follows: flow rag®é: 3 ni/nin, 14 June 2004 24
tgnperag u; e: 2éMperateraieM Gj xtlueat mmﬂmnﬁlmbﬁéﬂﬁd@m@wuﬁﬁ&l%
1011111 ze-dryl ng gave: (+)-enantioner: ng,
purity by HP“@ﬁﬁg@@?ﬁhw %Q%%ﬂﬂ]%%éﬁﬁ‘218_ng, purity by HPLC. 99% To convert
t he conpoundslﬁﬁﬁéefmwn%96W©chlorlde 75 ng of the enantionmer in question

were adm xed vy ?; nBetiGHer qggqﬁé By $PL\¢:igee, and ethyl acetate, and the
m xture was. shaken vt\ell ﬁé B aeiylgggr abl on the 10 aqueous phase was
extracted 5PRANKOMEL 91§ M% PHOY i conbi ned organi ¢ phases

were dried using magnesmm sul fate and flltered and the filtrate was

concentrat ed ?q.pfﬁ | L,.n _ethyl -
acetate and fi, ere ov% g%&g?jgsﬁol E%JQF"%"&@ 5{'?%?5&\%@ anlSMEEnt r at ed
and the residde Suestianveied agmixed with hp@@@%lm'fbﬁa[qu@mj sghdion1and ethyl
freeze-dried. dimﬂaeaﬁaym@gnmu@ wias) sigdl@nt wermﬁxﬁeﬁ%hﬁge é&%’r&ﬁin 'tReat i on:

33, " (Na, ,589 VB ES 2. t |
;rot at |( on: 1-%32 Q{"T%Q faééé W‘%@oge;éin}es( L gﬁ‘g!(éiﬁﬁﬁaggﬂ'hg ' ca
(endo/ exo) - (3 mhm@bmwud Ma&asadmwtrdneﬁ Usimg trizgnebiundsuifdie and fitteiete

hydr ochl ori de H fithhtd mfééédﬂc%ﬁtréﬁmqaewg&g@mepr St XTHE Fedtducdwas 9 ©f

3- met hoxybenz

Al
(endo/ exo) - oc%ﬁlﬁﬁﬂjﬁB e%““‘r@@ﬁﬁ?ﬁ%laﬁgé'ﬂteﬁwpm 98 “of sifica gel, the filtrate was

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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(am ne 2) and Raney nickel catalyst was hydrogenated at 80C 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 m xture was dried over sodiumsulfate and the
sol vent was once nore renoved using a r ry evaporator. The residue was
dissofved in a little ethyl acetate and“dm xed with an excess of et hereal
hydr ochl ori ¢ E¥aenpina; {endefendo)-(3-methoxybpnad)(pitahydrof4q7meethamoihdehess

crystalline sggﬁyaﬁnﬁ@h?afd&mdﬁubsopr opyl ether/nmethanol) of np. 206 - 208C
14 June 2004 2

- (endol endo) - ( 3- nethoxybenzyl)(octahydro 4, 7- met hanoi nden- 5- yl)an1ne
hydrochloride . 5 Wth exclusion of noisfgre, \190yng of
3- met hoxybenzal dehyde, 211 ng of H

(endo/ endo) - oct ahydr o- 4, 7- met hanoi - 5-2 e (amne 3) and 423 ng of
triethylamne were initiaIIy chax H ry CH2Q 2. Using a
septum 0.7 m of a 1 nolar solutTon of titaniumtetrachl oride in tol uene

\ggr e addfecﬁ dr W]tl\l oclgidh of hioistureg .190frhg fof B&nb@i@ﬁcﬁb@izaldwvﬂbem of €, éo

7 t t t

for oot ur t ner CdereRagY RN 4 Rl B R RS Farini ) 2&6@% 9 of
water were t®lefrietiaming ergi iitially chasgestin a2 midof Hne €HAGHes Usinch 220 m of
ethyl acetat ertaﬁpl g. henleeﬁt éthﬁ)lé\ﬁ%SIuﬂéh utémhﬁﬁféifécﬁlb?dﬁqgr Bl ed

under reduced ur,e ere In or|c acid
and 15 the soYvﬁF ﬁ%ﬁﬂsdrgﬁ‘(vfs&c % ‘%"ﬁ"?g et %"r ﬁ?é'r%@ﬁéﬁ% Mam ,
concent r atGed 88idnmmuof friaedtoxy boremairdei wereHRId8do wad thndiftues wag stirred

acetoni {11 | iR elyindPRofluatnldr 3| AR Rios PRy ARFIGFT LT NG | © s

renoved usi ng a a%mevai)or at or ue was usi ng
pot assi um car‘ﬂ@ﬁ’d ety theamidierevas exiracted thigg tlﬂﬂﬁlﬁ withi30rrako h)ﬂhases
were dried anscatotesemid dhedextrbats medmed/vaﬁltér@ueawrbdnae&rﬂedhuﬁdé}chl oric
ﬁﬁh?oiﬂf’o?. {j;.teggee&@gégaré "erddfifle ggg)d%sgtyfsdwg i ndd ang’ 1 Ne
(exo/ exo) Y 3-Het HFeItisen 28s ( @zﬁtmtgdjr with, ther hdhei ramrnous phaisﬂn was
hydrochl or i decdhd@mtawde &id e 337 Eparagve/ PAPEE ARy dRP-167 ush

en

mountof p- tBrIeARLERH Zrhs”‘éénﬁg TrReoBt werd CSaitgesdie Hstorine @%ﬁa'b%f |
under 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)"

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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reflux for 3 hours, the toluene was distilled off under reduced pressure
and the residue was dissolved in 10 m of nethanol. Wth ice-cooling, 50
ng of: 14 June 2004 26 sodi um borohydride were added in snmall portions to
this nmethanolic solution, and the m xture was then allowed to warmto room
tenperature. A -solution of hydrogen cgéegride I n met hanol was added, the
precipitate was filtered off and the s ent was distilled off under
reduced press§pdiunTheorghydrisied wereaadgrd iifii smabypatiopsiriat thie wBiHanelier RP-18
usi ng acet onigbfijtihg/ 9 ' [ ' T -
trifl uoroac et_asE)Mtfb\ﬁhig\mhﬁ{ev\l/fa]gmg)}‘létégﬁsgnf(?%h;té%q tB g’r%? %&z@%ﬁ??rﬁg{éﬁ]\ﬁﬂatg%ﬁr ted,
usi ng aqueous S,QE‘@PUrﬂﬁWBQQ% oddg in methangl wasadded, ¢heipregpitate wase ani ne
a][]d t\rAilﬁn conv @iltered off rsind mbesma)iﬂwézﬁ grsitiﬂ@d W Gdet r:ﬁdb@éd pféYstirdlafge 125 g
of a whitegpr £ CF) 0 272, MEH) + e 10: .
(exo/endo)§(3? ﬁ%‘? qt%’ié%zy%" "é% aﬁ&dr%ﬁeﬁgﬁt% héﬁﬁd&{?’ 5RA-18 niysing
hydr ochl or i de agstopittile/waire |(4O6%n trifluonoacstior agid)l ZPhardrifbforoacetate, which
3- f | uor obenzagghystainedS3drredze-drvi ; : '
(exo/ endo) - oci&@ydr(f- 4 I7-. rretpaﬂgi %%lgzg'gvaﬁ g?nn\rr]eerte(dé‘rhlsr;]neg f)qug%%s §8§'L@ of
triet hyl am he "WEPRE4E,PeIPtieN/Gtwh aeglale. intor thefregraming angdhen oanyeyt
septum 0.5 nintotheahydroohlaride akingi2oN HEL. Thisagivem 25ahgas alwiitedsrodact. ol uene

was - addeglp dr W Sie). V7 bting.. After 18 hours at roomtenperature, 3 ni
of a 20.1 -nol ar so?'ut izgzrlﬁ%fl,q-sodi um cyanobor ohydride in THE were added,

and the mxture was stirred for a further .15. mn. 5 m of 5 N sodium
hydroxi de soEMample #rdetdleAtioPf3-Misrehe iMef-ure was
extracted thg_gﬁ»;gﬂﬁgﬁqwtﬁ 2 0;71 of etm%pﬁ)a&c@%atrg%ggm?t@%?@(% acts were
dried, filtere ¥ 88 lPF' €ed under reduced pressure: The residue was
filtered. over 25 silica gel (CH han@dl 97:3), and once nore
evaporated to dryness, and the odua purified by preparative
HPLC over RP-18 using acetoni thi e/ wat er pyre fractions were

conbi ned, the acetonitrile was rentied s rotary evaporator, the
mxture was adjusted to pH 11. using potaldsiu ar bonate and extracted

concent r atad. Wil Erdlriaf s oBuire, 30 o o “SMoRpanEddsoies WIimaAtd o
little acet on{exelansiojndtahydraze,7emethdnoindbnss-gamind 4dmineny) ahd B808wnge sol i d.
M. (1 +) . 2600f Methytarkthe) Wefe 3084ily charged in 10 mt of dry CH2Clo. 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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27 Exanple 11: (exol endo)-(3,5-difluorobenzyl) (octahydro-4, 7-met hanoi nden-
5+yl )am ne hydrochl ori de 200 ng. of 3,5-difluorobenzal dehyde and 151 ng of
(exo/ €ndo) - oct ahydro- 5 4; 7- et hanoi nden-5-yl am ne (am ne 1) were dissol ved
in 15 m of toluene (anhydrous) and adm xed with 11 ng of
par a-tol uenesul fonic acid, and the mxtue was boiled under reflux for 3
hours™ The volatile conponents were th renoved under reduced pressure.
The residue wdsxarapiert 1ufexofertid)+8,5-difluorebdraayt)(odaleydrvid, h-niatRansiedémg and

stirring, adms M hvdPdcHiBhR - 10 NaBH4, and the mixture was allowed to
stand over ni ght ?%I'We soyl u‘?tl; on 0(\/g\;f/as gdj usted to pH 1-2 using nethanolic HC,

the precipitated solid was filtergd off and the solution was concentrated.
The residue was dissolved in. ho hapol d,the solution was filtered
and cooled with stirring. The : : et pi t at ed by addition of
diethyl ethyl, filtered off 15 wth sucti d wth ether and dried.
This gave 212 ng of a white solid. QU ( :
(exol endo) - [ 1- ( 3- net hoxyphenyl ) et hyl ] (oct &hydr

met hanoi nden- 5;, m hy.dr ochl orj d At ,5- OC,’ I xjure of 0.73 of
titaniumtet r?@ﬁ'ﬁaﬁégﬁ%ﬁﬁﬁ n e"&?fdeﬁy‘g%ﬁf‘gn@l‘vﬁg Qﬁée}eaﬂebaﬁtgbydfoe? a
period of 80 ri,frimesbanaindersEiylamior (amind 17 ege alissdiveet ihoty at of esli@mone and
i of e pent anatkoReL Ay sdfinea giT'F] RRPO! SSENaRESIAING A8 B0 . "ang
then all oned t3XWreM@EsRoileddmder ey far drhousscthe volatileanponentpweet e was
fil t,erefl offTalnmh_ré:pomd weddr redsced mgsmiestmblregggéfwas?ialkgnﬁ.priﬁltfyw o
evapor at or . S l.he v i.n* of et and, wi
cool 1 ng. at -5 EhHEREHLE RS Wil ReClobing S sty Ao GRiR Shmmo it

bor ohydri d8. NaBhu.andithe mixtues was allowed fostand@vesrightr at ure for 15 -.' 20
hours and t he TRl stitfoness bHjastedi t81gH H-%duﬁgé ﬂefﬁgnolfc%%gﬂg%ﬁﬁe}@tgggc ed wth

wat er, acidifi e&%‘vm t hfl droghl 9{]{ ¢ agl d an une [ ed with
ethyl acet at e SOUNWAS fRELeH PH AN henselisiony Was conceRiratede APsrasiduewrasch wer e
filtered of f giasolvedripshel kthaad! fandnthe bolutibe wag ditefet and5doole@ 3@ - The
aqueous filtraliRing@ThaPrsat WaBPr¥ciphatad b)Y additldAoriin)PERYI, fittered 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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and extracted with ethyl acetate, the organic solution was dried over 5
sodium sul fate and the solvent was distilled off. The residue was di ssol ved
inatittle ethyl acetate and the solution was then acidified strongly
using a solution of hydrogen chloride in diethyl ether, and the crystals
were filtered off and recrystallized fr alittle water (nmp. 257 - 2590).
10 Exanmpl e 13: (exol endo) - (3-bronmobenzyl9) oct ahydr o- 4, 7- met hanoi nden-
5-yl ) am ne hydxeptedrwitteethyl acetats, which wesutieideinzthedereyipétatidn 5f grystals

(exol endo) - oc bt erd fi ﬂte;réﬂ%ﬁagﬁd rrgerg/s%u&barwéga rﬁéalifpé‘ z%t)e drous@%?”g of

p-tol uenesul f 15 were, di ssol | uene,
and the mi xt u%gbvﬁgcﬂlg'& Fqupous ilteate was m@dpcﬁtrcglg%gﬂ(glmq- h'é"'\go?zﬂ Na®H
conmponent s weradr extmoted wnitierethweaheieté [theséiganicaRelutiba Wﬁ§|dﬂd§d

di | ved dd t h

rr: )s(;s Sr \eewa"ssnstjs Bg'um s@fat%%h@?ﬂé’ Sﬁlvﬁ @g%ﬁ@e%ﬁpg rﬁggﬁﬁlee asqlgecgt and at
RT for 18 hour'%a l&tiﬂjembaq@amoam theesutigowanttbenacidifidestrongip vsingunder
reduced pressgpRition fwhyd:egbﬁwdeﬂ% ﬂﬁh@cﬁ xtk.ahénn %Q%H‘c taR wérbWi eé‘cfl s

NaHCG3 | ut t th ’
%qfﬁorﬁ each 89‘5532“1%8'68’%3"@%@@ a‘#ﬁkx {eré é\%?g gré)edcme/er n{:;gofl and the

sol vent was renoved under reduced pressure. The resi due was taken up in 12

m of a 18§62 . he -val at | | gnponent s
wer e rem)?/)gd \'&_xégfg%‘ ggﬂ’gﬁpre{ﬁp&ﬁﬂ?ﬁ%lﬁ@ {!}gg'to\ﬁgs'@Fﬁﬁng%%nfh 50 m of
EA, giving 359/ 'Fef'}ﬁ@oé loB€@| | i ne hydrochl oride, np 248C. Rf(EA) = 0.44;
ME (A+) : 320 (MtH) + 14 June 200 20 Exanpgl e 14:

(exol endo) 3-[ (oct ahydro- 4, 7- et nd n- 51\an}4no) met hyl ] benzoic acid

HO a) butyl 3-[(octahydro-4,7- REth nol £ i no) met hyl'] benzoate 5 1 g

of (3-bromobenzyl) (oct ahydro 4, 7- rretduanm f l)am ne hydro- chloride
from Exanpl e 13, 115 ng of 1, 3-bis(di pheny tPBi no) propane, 63 ng of
Pd(I1) acetate and 4 of tri-n-butylamne were dissolved in 10 mM  of

1- but anol ‘and1® @1 obf. W"mmnzﬁiﬂemmﬁf; 16ig r ofl (exiwendo)amtabydroshher e
(atnmospheri ¢ pregisstidirtlentBylafhiR® Uafind\MOt A1) Bb]fﬁ NgF ftol&eﬁeétﬂfonlc acld

5t ey e BB B BRG] ol S b ey 2000
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 stirred 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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cooling, 100 m of a saturated aqueous Na2CO3 sol uti on were added and the
m*xture was extracted three tines with in each case 100 ml of EA. The
extraets were dried over ngSO4 and the solvent was renoved under 15 reduced
pressure. Chromatography of the residue over silica gel using DIP/ 2%
triethylam ne gave 600 ng of a col orlesszgoil. Rf (DIP/ 2% triethylamne) =
0.42; "MB (ES+) : 342 (MrH* b) o .
3-[(oct ahydroEAK,amFﬂ%t‘lHa@b[&ﬂﬁn)@{@dgﬁhy;@ﬂ?ﬁ—h}dtha;)m?dﬁrﬁgmlﬂna? GSgrrerg of
butyl. 3-[(oc anoi nden- 5- yl am no) et hy enzoat e _

di s}s/ol ved,[(i nhié}w! gFﬂznc-ﬁ%ﬁgnol ,and 2.1 m o a 1 N aqueous NaOH sol ution
were added. The m xture was stirref fo 1_,8 hours and then at 60C for
4 hours. The vol atile conpone N 2 Y epved under reduced pressure

and residual n-butanol was then g ﬂ@) Mi ce, azeotropically,
under reduced pressure, using in each cas A Qf water. The residue was
taken up in 5 mM of a 10% strength aqueous HO ‘setution, the volatile

' . Or s ¥ was distilled
ot azeot ropt e T P LR A e e Y O AR BR " coc 5
of toluene? silitedt hes-pramrhonzyiostahypra-dfrmetanonsiest atyhamine ahysdrot s of
starti gg m?}echf&fideiﬁom@amme 1301185 ﬂgﬁq"?’%‘ﬁﬁ“%ﬂ“%”@% ;Hb;st ?p(rjed'
' i spl u . ]

2t RT o 3 nanro 8 pAug aPebR BRY Gun B i Bublacing wieve dfsebbiacdeBimbn wer e
then added an@f thbutenet wansl &mbgcﬁp%glwﬂgmdjea;gefﬁgm ﬁmed?qm?r]:&{%arggdue s
vol atile compafRidshefe (BrhGupReaE prassik E?or‘f§ bR, fandther fits m\or£31

20. m. of t th was_adj usted to = usi ng
Ei?lkﬁ? eugq@oug’smggw\?@fqesbﬁﬁ‘%{@ﬁﬁe R %rﬁg@ﬂ_ 8bP %lk@sﬁt@tme@t thered at RT
for 1 hour anddded anddietminame fwdst etireed atf 1 40°Ch forsandthen 7armlirslr ARgr under
reduced pres se&aw@%@ AP gQ@rﬁ%g%fqu%oug NaHCD 50GtSP Wede a%eaSasridzl 6_1 c
I\/B(CI+):28t(_ + 5 Exanple c o
(exo/ endo) - [ MEIHBHIFOXGE EXERGIFD BKeG tiMescyiimjieachicase 100 mi of EA. The
met hanoi nden-éxtyac)tarmml hudag@mrmglsmaafncﬁﬂgﬁém&é;ﬁgtgéoh@ma@x 0 hgggﬁgﬁghygg %0 -
1.0 f h e e . 0 - TD- 2- . ~10.
3 of - Coobhe (LIRS R Bimatagtattyr of tairetiie Cut i de) aieg DIFY

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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4 hours. The m xture was diluted with 100 nml of water and extracted tw ce
wi'th in each case 50 ml of EA The extract was dried over ngSO and t he
sol vent was renoved under reduced pressure. This gave 1.3 g of a 15
colorless oil. Ri(DP) = 0.24; I\/S(C1+) : 181 (M+H) + b)
[ 3- (2- met hoxyet hoxy) benzyl ] (oct ahydr o-4 ﬁ met hanoi nden- 5-yl ) am ne
hydrochl ori de 20 300 ng of 3-(2- et hoxy 8 hoxy) benzal dehyde, 253 ng of
(exol endo) - oﬁ'tﬂdhl;deéSAﬁtlﬁeﬁmtkﬁ'ﬁdphdlélwsaylﬁaﬂwl"wo(iam was fijteraddof Gvithg of

p-tol uene- subk§&inC an8l ari@@r@’ndiérsﬂdt%g Pestoirél Tofs adméd@%%né obugne, and
the m xture wastﬂtgm lféig ei gétg;); for 5 hours. The vol ati | e” conponents
were renoved SRR HC@B e and the residue was dissolved in 20
m of 25 net hM‘&)(CI+})028ﬁ;1(M+HNaBH4 were added at the mixture was stirred at
RT for 2 hours. The mxture was allowed to stand at RT for 18 hours and
the volatrle _conmponents were then renoved under reduced pressure. The
resi due was t BXK@mPlg1¥:dexyendo)dB-(2-melhaxyatbaxyhaeaiiodtl 481 ution, and
the m xture warteaddiriensSlyhameR RydiBshidiidd i n each case 50 m of EA 30 The
extract was -dried over g and the_gol vent was renoved under reduced
pressure. The residue was t aken up‘@\e’ of 9'% strength aqueous HCl
solution and the vol atile c 3d ‘umder reduced pressure.

H g|V| ng 163 ng of the
Ms (C]+): 316 (M+H)'

crystalline hydrochl oride, np 134C. 3% ( ’

14 June 2004 31 Exarrpl e 16:
(exo/ endo) -(3-i ocC dr o- 4, 7- met hanoi nden 5-yl)- am ne

hydr ochl ori de@b 82‘? @/’Eyﬁ&%‘b’ﬂig zgldeByd®enzene 4.4 g of 3-i odot ol ol uene

wer e di sst) vetl.0i g of B-hydrokybenzaldehpde,ehd grodl1-stomdl326ethokyettarte ldntit | e at a
time wth a ml@ft'fgj:aﬁf nggéo@ Hefd shirdd %?QW@'E}EC 6‘&%@@@&%%9@9 PPE Aur and.

di benzoyl perOX| ture was stirre or-an

after cool i ngd hatrautTae mbdute M diluted with HRIML of water ands mstsacted twicewi t h 100

m of a saturaitech ageteosse SpARGE Banolme Q)Etrzﬁﬂdvasldm?éd Bérmd80 4 ndothea
sat urat ed aqugcws Na2CC3 saol UtIOB @tor ani c g_?] was dri.ed gver ngSO4
ér dip r d i

and the sol veR? swﬁgnﬁ/né(a’eﬁ'nﬂ'g I3 iazi STigR¥e g Lvdd Pf3ag of a
pal e yel |'Bw otdlorless oil.

Re(DIP) = 0.24; MS (Cl+) : 181 (M+H)"

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 NaHCO3 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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Rf (EAIHEP 1:8) = 0.44; M5 (ES+) : 298 (MtH)+ 115 b)
(3-i1 odobenzyl ) (oct ahydr o- 4, 7- met hanoi nden-5-yl )am ne hydrochl oride 755 ng
of (exo/ endo)-oct ahydro-4, 7- met hanoi nden-5-ylamne (amne 1) and 830 iili
of . triethylam ne were dissolved in 20 ml of anhydrous THE and, at 0C,
adm xed slowly with 2.8 g of 1-brononethyl - 3-i odobenzene. The 20 m xture
was stirred at OC for 30 mnutes and thén at RT for 5 days. 100 ml of a
sat urat ed agqueous Na2CO3 sol ution were then added, and the m xture was

extracted tw Egampld16:ere¥eAd6RSiodOPerty) et - ﬁ@f-n S5 ed over
ngSO4 and t he I%oWﬁnci \g@s . enoved unde@yr)gluggjdrgjﬁgs?ﬁ@. h%@??ggi due was
di ssol ved in #§V{ Mo Pﬂ%ﬁol and the solution was adjusted 25 to pH < 2
using a 10% strength aqueous HCl gO0™ytion. The volatile conponents were
then renoved under reduced press Aad_f{ he gHdye was stirred with 10 m
of EA and dried under reduced pr‘essure. ' 1.74 g of colorless
crystals, np 220 - 224C (with decogepsiti +) . 368 (M+H) + 30 14
June 2004 32 .Exanple 17: H -
(exo/ endo) - 3-[ (oct ahydr o- 4, 7- net hanoi nden- 5-yl arino) - net hyl )benzonitrile
hydr ochl o dea)Nsbi¥rhbmetsA-Gdodsbenzerei st ure, 750 ng of 3-cyanobenzal dehyde, -

865 ng of 5 do) < - 4.7 anqinden- 5-yl am ne (am ne 1) and
17475 of tri s PEAMGERIERE e oits R AN T chidhoBER oG e 2
Using ‘a sept ul§2"Ca. Bixed aolittly at moltiare swittuta anixturre toft 318 ginoft dkbraatd-or i de in
tonporature, oyogmiat ART1G0 niy L dliohbNro s The MRGH Ned sthBARE e i
THE were adde ,zognﬁgrtwt@%qﬂ%ﬁﬁ%e aiﬁéscog[?ri‘g'r‘%lﬂ't?q)witﬁT mhef Efsapdn. 20 m
of 5 N sddi unthepavaskiedefirsbwitnti00mii of Hatutated agadars Mes$04 selntiogdad, t he
m xture was t rapt | ] C ., and

t he extract mgﬁd‘?mc}@frﬁﬁjﬁer&ggd& G?trt]é coH?%'%%]r@e@%%@é’%&‘gﬁﬂgeﬁﬁéﬁ'gssu_re.
The resi due ﬁ?sﬁi\f@%ﬁaﬁd oVer MEgR4aNd g spivent grascemoved wader regiicgyl, and
once nore ev&n@ﬁ@i@dThi@pg&ed{ygeﬁ&pa@@ elld@olr ude product was purified by

) r=e%

. _ i H 0,
{); ?P?Lg;g;geﬁ%@%@% .1 9‘3“@@@%’53 g""ﬁ*’.*begmﬁ e{ hgodggi/(; ed product as
a white géwder in the formof the
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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‘trifluoroacetate. 250 ng of this powder were, as described in Exanple 9),
converted into the 20 hydrochloride. This gave 175 ng of a white solid. M
(Cl+): 267.3 (M-H) + Exanpl e 18:. net hyl
(exol'endo) - 3-[ (oct ahydr o- 4, 7- net hanoi nden-5-yl - 25 amino)methyl] benzoate
hydr ochl ori de and et hyl :
(exol éndo) - 3- [I'-_(S)(%Ct ahydr o- 4, 7- net hanoi nde%g 5-yl am no) net hyl ] - benzoate
hydr ochl or i de. BB@mple di’h{axo/endo)-3-[(octahydro-4,7-methanoinden-5-ylamino)-

( exo/ endo) - 3- [heblRtbertopitdle hydridrdtRicnden- 5- yl am no) net hyl ] benzi mi dat e
di hydrochl ori de 14 June 2004 "33 5Q0Q ng of

3-[ (oct ahydr o- 4, 7- met hanoi nden- 5
trifluoroacetate from Exanpl e }jg-neg~di's
(denatured with 5% nmet hanol and 5 is%%iop

was passed-through the solution, with™stir
hours. The m xture was allowed to stand at

the next day enueskch$fO8emd i SHANALS Ssdie Si ni trogen
and the r eaijd:fe %s;ﬁoqugen%acﬁ%gg #s’%gac\)/f\ggéﬁhﬁg og !_c%ﬁ&?#’ jEsggr'i'}gar‘ﬁtfdat e as
a white pondelSXQRNIN-QEiANYdrmethaneindensfylaming damines bandrdiid/g of
benziam' gat e. IltiBtlTYiem'smeJWerq)irﬁmuytthgh 130ahl (l)f dr?@}iﬁﬂz.l;]wﬁihﬁ%[) seﬁ?l)um?‘?t hyl
- 3. - - . '_ -5 ] \ t -
o o) 5o oA eyl SBRAGR BPLAARR, B AN wers 24SH °
(exo/ endo) - 3- drerayise Wikt stimingndftes i@ holgs -&- poaniteroperaturg) 7. 2mhadad e
hydr ochl-or i de 11@8lafgoRitioh M sBHRE E}arldtRIMbINHIR R mﬁmhgagdéa Endin et 2
m xture oiovva er. _and t“flcﬂfroa eric ﬁl 1), _and the mXxture was
stirred at“r ohm(tﬂﬁe PEASORIRA, QL § fyrtheryfy min. 20 anlpfid Y sodiwn dydewide t o
st.and over ni gkolutiaméh 60 el cﬁwmeemmehMeﬁﬁﬂmemdwééﬂme}hG@&%d\’as
purified by pyfesitfids/Gith B - | C b L ter . 05%
trifluoroacetic ac?’?j ) !It'ple rIegﬁ%hlyﬁgc%lréf#%&@%ggcé{t%t%wggr@b%@eé t he
ethyl and met A)f Sgntigled, undgk efedyged npissswesi The cresisbisamass diltetécbn and
extracted wit threugly biliea geh{@H2Cla/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% triﬂuqroacetic acid). Freeze-drying gave -
1.1g of the desired product as a white powder in the form of the
trifluoroacetate. ‘ '
250 mg of this powder were, as described in Example 9}, converted into the
20  hydrochloride. This gave 175 mg of a white solid.
- MS (Cl+): 267.3 (M+H)"

benzonitrile

i p 20 M of dry ethanol

/aid hydrogen chloride gas

ice-cooling, for 5 3
gnper at ure overni ght, and

ng
roo

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 (exolendo)-3-[(octahydro—4;T-methanoinden,-5-ylamino)methyl]
benzimidate dihydrochloride '
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25 The extract was dried and the ethyl acetate was renoved under reduced
pressure, and the residue was then adm xed with 2 N hydrochloric acid and
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: M (ES+):
314.3 (M+H) + Exanple 19:
(exo/ &éndo) -. {3-[ (oct ahydr o- 4, 7- net hanoi mifen- 5- yl am no) -
met hyl ] phenyl 1508t manof !M(dctahhdmul deméiBadbindEh-gantito ymptiofljbenasbitiiié | et hyl

ester m xtur ednfﬁfcﬁ@@éeffgteaﬁor‘n”EféﬁﬁgB 7 Jo\?erQ)dls%Wecﬁh Yggéi ?ﬁ" rp[ﬂ‘ of THF,

wer e added dropw se, w ﬂ|rr|n and excl usion
noi st ure, ‘ﬁatHTedoY‘"ﬂa 5% ¢ -Tetharolsand, bi eﬁp@panpﬂhau%mnmaﬁumlnpm| de in

tTEF ThE m xt gae wa? ;ﬁssedelﬁr@tghr (HRMsbiRIBBA! it etiding ahd QE‘@-@obﬁ?\gStﬁ d Ovea
e weeken ce- Gooling an
the resul tlgng pred(‘:\i@pﬁ% u}e %fa? %ﬁl@\p@% t@f's?a%? dgﬂ&?ergplergﬂﬂe@vm%

t hor oughl y wi ©R eﬁﬁyneﬁcéﬁhﬁécesshby@'qgemﬁﬂ@m@amwaemshed ealit weing et hyl

acetate and {hArqRAOLACINEIEIALE MASSBACURFRH! TRk Whll sdARCH Umypul fate.

The desi ccant ,was f@a%ere %n sol yent was
reduced press&?@ AP AT &l‘?ﬂ‘i‘] defi Whighy was ﬁ@ﬁﬁﬁ'fhﬁtﬁ&eb)r-ﬁ_@ilbver
RP- 18 usi ng aaatoumig of methybbmzahﬂdﬂﬁ% trifluoro 10 acetic acid). The

product wag tlﬁgr eeze H\pggdiré'ctwgajeﬁ f&Rla%ﬁonverted into the-

hydr ochl oride M5 (ES+): 272.2 (M+H) +
15 Exanpl e 20: (exol endo) 3- [(oct ahydro 4, 7 met hanoi nden- 5-yl am no) -

met hyl ] benzanb)imeltiiyl {exié %-Rbﬁah?d]b%?%tﬁﬁn@ihﬁéh—&ylam dwéal)methyu-

3-[ (octahydro -ylam no) nmet hyl ] - benzi m
di hydr ochl ori Bé"%?%%‘@ﬁ’ﬁb@é‘gfs a) were heated at 60C for. 20 8 hours and
then al |l owed ®8dstand at room tenperature for three weeks The solid was

then puri i5edefhy x%FéHo%‘)JS dfarouer. nﬁ%&@;mmeﬂ Foffibtyfl © vat et

(0.05%triflu roac h ter freeze-drying, e desired
product were ydroc orid

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.
Methyl ester: MS (ES+): 300.2 (M+H)
30 Ethyl ester: MS (ES+): 314.3 (M+H)

Example 19: (exo[endo)-{3-[(oetahydro-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 5 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  vashion EENENE" S WLt Bt JOGUEATH deSuist Tt o
c.](c)][rbi _rll_ﬁg o: g&ﬁp@@hlﬂi@eﬂl%?%.ﬂﬂmﬂarpréﬁlpéatedm fitterede sffc witht suetionf ia_hdiere Sd'b
of f . 8" 9aishiel ASRBGMET Ritls VARA HCLRltE! Fﬁ?%“'@%@‘é’% gﬂagg%ég)éﬁé'@qa& y

5 preparative HPLC oyer RP-18 usjing aceio trifluoro-
acetic acid). WZE[ QFhVYraé;(? ‘?d?@lcrntb? %“ﬁﬁegf Orgagify Phages ewekso [diied gwitivs
(ES+): 271.2 (magdesiunx avifdte. Pike desiccant was filtered off and the solvent was then

exo/ endo) - 3- -4 h ' N-H--yl am - . -
ﬁrei(hyl ] be)nzam'[ré@%g&g?/s dF‘élrf f.gu%dr}%gcZ’?%éguq%Fiééo%'engbgﬁhgt S punﬁed by
3- [ (oct ahydr o-Preparatiten 58t cver sRE+ dhiusinoneceipnjtilefwater 0% trifluoro-
di hydrochhor i deefic asEREPodi& s WRNE adidesefivésid Exérﬁﬁl@ 10 cdif¥rtedt hanol ,
and about 20 mt gﬁ @gamn’lya.g\ere slow y condensed Into the 15 m xture. The
J"B51T PRS-

conpounds wer eflux in ammonia for 3 hours, and the amonia
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: ‘

(exol endo}5 ( 3-Exatptb2MAgk9/endd REY@Edro-FFt-fetinddRierc5 Ylamingpi ne

hydr ochl ori de { ' | sture, 750 ng of 3-nitrobenzal dehyde,
75.1 ny of (8@5‘%&@?%@%@@‘?@%‘? -érret hanoi nden- 5-yl am ne (am ne 1) and
1.5 g of triethylam ne were initi charge§y in 30 nl of dry CH2Cl 2.

Using a septum 2.48 ml of aHN _ Nyt i Hitaniumtetrachloride in
t ol uene were added H : _

- 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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dropwise with stirring. After 18 hours at roomtenperature, 14.89 m of a1l
30- nol ar sol ution of sodi um cyanoborohydride in THE were added, and the
m xture was stirred for a further 15 min. 20 m of 5 N sodi um hydroxi de
solution and 60 M of water were then added, the m xture was extracted 14
June 2004 36 three tines with 50 ml of hyl acetate and the extracts were-
dried, filtered and concentrated under “reduced pressure. The residue was
filtered thradyeous ppditmybydrogidecsolutien.hiihelpresipBiteawds Hitered eifaped at ed t o

dryness. and (ashed Wi SNBRURo HaSoRIY pRARCRY BREBMEERANEFLISNE] R S

18 [ tonitril e/ wat . wrritl t,
resﬂlslt ngagg-ﬁﬁaﬁﬁeﬁﬁﬁ@% ?V(r%é g’ﬁ%rc%'-erg’l, ?’-"H&g‘ga 5 iGpah was filteredneff.t The | uor o-
e

acetate was perganid qhasesewerse rcosicbyiratede batie tan drepiiues WasMpfi

fio@ NGy

sol ution ($H X - BX hr i it h ‘et hyl
acetate, and %%i (r:%Er_rR%i neg%glrbggﬁi&?igﬁ:@%‘ggwéé%%hﬁaghwggﬁ (Qﬁﬁ%"éﬂ@a. 10
The resi due waSeticAdd). Afer fredzexdring. @8hneaf preduct wenelisolatedt | e acetonitrile
and freeze- dr MSESHI 2711&\(&4443{)5 mg of a white solid. M8 (ES+): 287.2 (M+H)}
Exanpl e 24: (exol endo) - (3-am nobenzyl) (oct ahydr o- 4, 7- met hanoi nden- 15
5-yl)am ne bistrifluoroacetate H2ZN 100 ng of '
(3- ni t r obenzyExgoplea?ii dexo/ande){(batablydaesd, 7empthantintent5-ykmiase- acetate
from Exang e gihiBehzaheiel i j.xiure of in each case 5 m of :
et hanol and gl acr?%]F azcéej?l ¢ a%?@'ﬂhg?%ﬁgl OfygAl NCc powder were then added, 20
and the m xture was stirred at 60 5. A further 25 g of zinc
powder were then added, and t}hzﬂ m iHred for another two hours
at 60C. The reaction m xture was]fconcentra e, ,resi due was taken up in
et hyl acetate and the organi c phidde Twas wds ’ée times with potassium
carbonate solution, dried, filtered and cortent ed. The residue 25 was
purified by pr(gdoar ative HPLC over RP-18 using acetonitrilelwater (0.05%
trifluoroacet?%C BG @ . elhyk Slbodalydig-4y&veethaneigden-seylamiredimetiyilbpnoduct . M
( ES+|) : 357. 2 ?:(rMHri )e-dil%ﬂir&dlﬁdlfmﬂ@fraﬁi Examplrc]a 1d 8 a) Zve;e dissr?ived in 15 ml oi"5 dryI _
o oontor i G eEhOIC SR BB 25 IYbH BRSNS Maré Siolly 'Eondentad Tnto b ) 2™ "

. 15 mixture. The compounds were boiled 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 RP-18 uéing
acetonitrile/water (0.05% trifluoroacetic acid). Freeze-drying gives 89 mg of
the desired product. ’

20 MS (Ci+): 284.3 (M+H)"

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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14 June 2004 37 50 ny of
(eéxo/ endo) - ( 3- nret hoxybenzyl ) (oct ahydr o- 4, 7- net hanoi nden-5-yl)- am ne from
Exanple 5) were initially charged in 5 m of dry acetone, 20 ng of
pat assi um carbonate were added, the mixture was stirred for 30 min and 9
pl of nmethyl iodide were then added dropw se. The reaction m xture was 5
al lowed to stand over the weekend and tfén concentrated, the residue was

taken up in whiee imes with 50 nalcdieiby acetate sindsths axbactsswersr diiest filtehad
aqueous phasean@scendentrateed dnvmeﬁ erefubd ehitsbure eTRE ereaiflic! hfasC diREREd

h d h
ch onat ogr aprEORIE e tel [ SCi2lmARanRG 1YE5e e Aqel SvEPORIEd kS ¢ ng
10 ami ne was ¢yReas,and ﬂlexmdmpwdnthaslpunﬁed thy nepdrathax BIPIOC edbr I S Qi ves
14 mg of tdwe %Shﬂoxy Reahfilie O(uM?er( % ﬁﬁaér&%@{;@ TabR "Bbfe St the

/ end 3
(exo/ endo) - ( m‘li Syl m@ﬂﬁ‘! [Zﬂ)&eFF—Y)(PG %.& ,Zt@em@omgngﬁ-ylpamme frifluore44 " H 53

met hanoi nden- %

][rg of E>(< exo{ end@éta(e'BvﬂEtﬂHmbﬁ?%ﬁlzbéMmt @Wﬂh@e&t&? aﬁﬁt Ma%lgﬁiaaﬁﬁgbie Gim ne.
rom Exanpl e | |
of net hylrrpl odé%l\é\ﬁéi ;! 1?1?**@8@ a%ﬁégﬂ?t?PJP egwi Yi 20 Itoo

stand over t hecetatekand, thampr@blned tdngamé(phaseeﬁ weretdried aud denventeateden
added. Thg m ghe! rr@sr&@é wals! taked y ng Wﬁ¥ e@l‘iIBhS Bkid §n(f|j ’éolﬁﬁe %fcetomtnl

N- et hyl di i sopro m xt ur e ITTed for a
further 5 houfd (W BB%@E'['E?]Q & 99@‘%fs,at“’|’5'§ﬁsé’lb¢rcentrat ed and purified by

preparative I—MSC(ESﬁe)r2$IP21H+H$| ng acetonitrile/water (0.05%trifluoro- 25
acetic acid). Freeze-drying gave 53 ng of the desired product. M5 (ES+):
300. 3 (M+) Exanple 27;

(exol exo) - ( 3- El‘QIBPl@b?éhi%q’?m:;(ﬁyamloohefﬂmmamrndb?rn&tmr)ommn-ne

hydr ochl ors d%«’zgaﬁnr{é piktifl@o@ikc8@iey of 3-fl uorobenzal dehyde, 97 ng of
(exol/ exo) - oct ahydr o- 4, 7- net hanoi ndgn-5-yl amj ne (amne 4), a catal ytic.
amount of p-toluene N

2
TFA TFA

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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14 June 2004 38 sulfonic acid and 7.5 m of anhydrous toluene was boil ed
under reflux for 3 hours, the toluene was distilled off under reduced
pressure and the residue was dissolved in 5 mM of nethanol. Wth
i ee-cooling, 29 ng of sodium borohydride were added in small portions to
thls met hanolic 5 solution, and the m xt4ye was allowed to warmto room

'tenpérature. 2 N HCl was added, and the precipitate was then filtered
of f, di ssol vedli MImit(exe/endab(3-methspabenay)(eaiahydsd-4iT-methameinderFhel)-

resulting pr e@nmném mmWsmeMnit@uy?cﬁbr@@@*h erll 6 G Rl ngh\‘,?gt the

Gt e or o 2L PRRARE 2B nat bk udedL ute L B0A e Tor timimend

concent r at ed. QTN@frmeihdbledubsweltehithcaﬂdedrdreﬂwnsnt Thehreattiolr mdtilrerwae usi ng
2 NHCI. This 0 + 15
Exanpl e 2849 aqg\}ogﬁéoﬁ t\?e?g'?%%%ﬁe Iqﬁgﬁnezny c(eﬁkra%eddﬁ'ge EF%‘%’_% no-
.i nden-5-vyl )a NPaino Mates, pad WYhag@tﬁferltﬁ'Q WWQ&P separated, the

2-(trifluor omathybidphzye \nbarsomt@iedit\ﬁlﬁéwﬂ*ﬂetrm Actlate aﬂdQEe combmed

Cexol endo) - oc LAl st el W dRBR fankf cenfintiated s Phe tosidhs iy
di i sopr opyl et ﬁplrcmatﬁgramedzwer siita get usiog etinyl lzeatate/Mbptamex The eesulting al | owed

to stand werahgﬁ@ wad I e ressure
and the resi dag g?? ik%lg%pi? %ﬁgaﬁgr}lgg@ﬁg@@ﬁggeagg% Hugﬁf;s]ggfl \é%so
acetonitril e/ Wty F redi oacetic acid). The product-containing
fractions vverM&(ﬁlbDr&&ﬁ-’-l(MeHacetonl trile was renoved using a rotary
evaporator, the m xture vvas adjusted to pH 11 usi ng potassium carbonat e’

and ethyl acetate was added. The aqueous phase was extracted three tines
with ethyl acExampledé exe/epdabldwethsmibeszyidimetiyi(edabydtod7concent r at ed.

The resi di® wasthaidnderrsiyDammbiidtafidroacsagci d and a little
acetonitrile and freeze-dried. Freeze-drying gave 124- ny of the desired

product. M5 (C +): 310.2 (MrH)#4H:G 004 39 |:Ex rrple 29:
(exol endo) - ( 3-di net hyl am rp.p@en ogttahy rmm T I nden-5-yl ) am ne
hydr ochl ori de

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-c!rylng 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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ClH a) (exol endo)- 3-di net hyl am no- N- (oct ahydr o- 4, 7- net hanoi nden-5-yl)- 5
bénzam de 1.78 g (0.011 nol) of N, N-carbonyldiimnmidazole .were added to a
solution of 1.65 g (0.01 nol) of 3-N, N-di met hyl am nobenzoic acid in 40 m
of. anhydrous THF, the m xture was stirred for a further 3 hours at room
tenperature under an atnosphere of argor}}ﬁa;nd t hen adm xed with 1.82 g 10
(0.012 nol) of %ex_ol endo) - oct ahydr o- 4, 7-*1fret hanoi nden-5 ylam ne (amne 1).
The ni xture waulienit acisband 7% ohaf enbydaiusrteivene wase bbited uader edflugwer to

i xed wi {1 seourecuienojaghy Qs WRINECY Uil rkaRodt pressife Rl HE Nac

stirred magnef?sd‘il'ef 9"’%%‘ BE(G# 505 in of erethanel. (With deg-eeelings 29 ;g of 1 i ne 15
| endo) - 3- dodietrhdonohyuvidy- -, smamwt ' n ic am de

(5o o), S nnas s amphecanes sabagat

. : 152 - 15%@%@%&(@1) ! B'g)gz_uﬁé E"%ﬁl\ﬁ@ Q%gatg)warm 56 ro0m empergtmre. 2N

(exol endo) - ( 3HE v added. rysk ey precinitate was dhen Titeredhaffiodissieived ity hpt  ani ne

hydr ochl ori deethanel, kbbrRa #id é’drﬁix@@-vﬁ@ﬁe?th@ﬁh??%?%lgrﬁ%%e&gt e was taken A

(exol endo) - 3-di ne I 0- oct ahydr o- -b5-yl')ybénzam de in

100 m or anni BN 1D HAd fEhlbroielane. ixAanmusqhace ues apbHaleds g

(0.0097. ol ) off andrtherargariic@haSelwaaa_musrwmzamNmnrh@b:(?h@ic phaée and a
2

little atq@ t{a8 hBhtdh 3 ' r e

m xture was heat egégt&h%}cﬁg?né@(agh@g% an?ﬁgéﬁ%@%&q)‘aﬁ@rl 8@%(‘9—%%(1

al | oved to st Hied earveredito thehydrshloside uging 2t EE!dThis igave 85omp ofred t he
resi due was aghits@tbdMcth water and made strongly al kaline using 2 N NaCH.
The m xture . t{Htmes with 30 ethyl acetate, the organic phase
was washed WIF% @%L?&Q(gg(kﬁ?lﬂtd and the solvent was evaporated. The

resi due was subjected to silica gel columm - chromat ography using a m xture

f 1 tqepf Lxed wth
Sol ut | on Wi CE*%*“&E@%EE_%*@E@% S ooy b AN RS 1 L
( exol endo) - ( 3NGPRs 'ﬂ%rﬁ‘l’?ﬁﬂ'ﬁ@ r)‘1‘335 |

(oct ahydr o- 4, 7- met hanoi nden- 5-

Hrochl oride was filtered off and
H 1I?IOC (with deconposition).

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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Exanpl e 30: (exol endo)-[ 2-(3-net hoxyphenyl ) et hyl ] (octahydro-4, 7-
met hanoi nden-5-yl)am ne hydrochloride | CHu it ,H r 5 a)
(exo/ endo) - 2- ( 3- net hoxyphenyl ) - N- (oct ahydr o- 4, 7- met hanoi nden- 5-yl ) -
acet am de .
(exo/endd) 2- ( 3- net hoxyphenyl ) - N- (oct ahygt o- 4, 7- met hanoi nden- 5-vyi ) -
acet ani de was obt ai ned anal ogously to th procedure given in Exanple 29 10

a) from 3- net HosappHe @ @@i&@o&@djmeﬂwma@wlwl)ﬂmtahmad Bmaticthno-

(exol endo) - OCt"Q(ﬂydsﬁn)én?nérﬁWj\%eQ]bﬂggn 5-ylamine (amine 1). Yellow viscous
oil. MB (C+): 300. b)

( MtH) * _
(exo/ endo) - [ 2- ( 3- net hoxyphenyl) ] (oct ahydro-4, 7- @,r.lhanm nden-
5-yl)amine hydrochloride <HH _ _
(exol endo) - [ 2- ( 3- net hoxyphenw e o , 7- met hanoi nden- 5-vyi ) -

ani ne hydrochl ori de was obt ai hed anal ogou he procedure given in
Exanpl e 29 b) by reduction of (exo/endo)-H(3- ,hoxyphenyl) N-(octa 20

hydro-4, 7- net h de | d lorle sta[l ne_solid, np.:
o e 0 S AR A B o G- lRaridehcs 5
(exol endo) 5[ 3-beBzamideoxyphenyl ) propyl ] (oct ahydro-4,7 25
t hanoi nd r?&i!]%
(ngxofiggl);] gn(ﬁ %pﬁ%dgghlhﬁgﬁ%o%c df'_-h che %rﬁaandoderclidt 2 59 F?n of
pr opi onani de . mal) * of NN-dtmethyIamlnobenzmc acid in 40ml of

(exol exo) - S’ ( @nhpdioosyPRENthe rhfx(mgtw.b?/gﬁt?ﬁg Forrn@tfuﬁpgt RS - at! PGon?’ngl e 29
0 From 3. et 108 %Weﬂ%?do%%’ RBE R NPoR Bt e mhe el 1355
(exol endof0 oct(@cﬁﬂg qf- ﬁ@tﬁﬂlﬂm)mmiwﬂrwéﬁmn&a(mmdm&ylannngdawmI ow
oi |y product. 134THa RAXRRD dralStiS it rodrftethddrlitdré 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 fiitered off, washed wuth water and dried in a stream of air.

mp.: 152 - 156°C;

MS (Cl+): 299.4 (M+H)+

20  b) (exofendo)-(3- dimethylaminobenzyl)(octahydro~4,7—methanoinden~5—yl)—
amine hydrochloride
A solution of 2 g (0.0067 mol) of (exolendo)-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

256  etherate and then, at 10 - 15°C and a little at a time, with 1.13 g (0.03 moi)

~ 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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41 b) (exo/ endo)-[ 3-(3-nmet hoxyphenyl ) propyl ] (octahydro-4, 7- net hanoi nden-
52yl )am ne hydrochl-oride 5
(exol/ endo) - [ 3- ( 3- met hoxyphenyl ) propyl ] (oct ahydr o- 4, 7- net hanoi nden-5-yl ) -
am ne hydrochl ori de was obtai ned anal ogously.to the procedure given in
Exanpl e 29 b) by reduction of (exo/exo) -4:6-(3- met hoxyphenyl ) - N- (oct a-
hydro-4, 7-metha_ no ind en-5-yldpropio na md e. Colorless crystalline
Solid, mp.: M(CHYERE52 MR ESS): 300.3 (MH)+ Exanple 32
(exo/ endo) - (decahydr o- 1, 4- met hanonapht hal en- 2-yl ) - (3-net hoxybenzyl)am ne
hydrochl oride_15 a .
bi s- (3-chl or o-éil‘?ﬁ",‘%f 30 (BxP/gRYAFE-B-methopgphemdlsthivisectabydrow.7i azene
N, N - di oxi de ®eaHampinden-Sofaylinehydrotkloidee added to a solution of 3.56 g
of benzo- norbornadiene [L. Frjedmancgpd F,M logullo, J.Og.Chem 34: 3089
- 3092, (1969)] in 6 mM of gl agial_ acefic jpci Jialid46 m of .ethanol, and 8.5
m 20 of a 15% strength solutio 6ge H de gas in ethanol were
then added dropw se. The result suspens stirred at room
tenperatur® for 2'12 hours and th€én m xed W'th ng of diisopropyl ether.

temper at Ty 30,1 ! ol th

(1T tered of t . Seendosd (sahptho i NRodtahidss. AdfiehifoRfen S9° 412",
(MtH. ) + b) (eR6§t8Mide 3 4 (et rahydro- 1, 4- net hanonapht hal en- 2-yl ani ne 3 g of
NN~ oxi de. spte ke el e on e ooy th 30
R;ine_y ni ckel ca%%@ggagg%gga"g%q é@%ggéusﬂglt@ ?8‘&‘2@ QAY‘%_L ?Ie%(%c, for
20 hour s. 10hea} afrgny s S-methoxyphesviacede f adide NV wanbonyidimidazale atardi and

the residue yHe/alb)eethgtid4 FanethanbRiRNS-JRATHY g(lﬁhﬁfhé nﬂr)ysi\@lowm and

extracted repeatedl y,with nmethyl tent-butyl ether. e organi c phases were

dried, givi ngVFﬁ%usdé'%i red amne as a light-yellow liquid. 35 M5 (ES+):

160. 0 ( MrH) + MB (Llnk 300cu(MEH) ¢) |

(exol endo) - decahydr o- 1, 4- net hanonapht hal en-2-yl am ne A solution of | g of
4- met hano ht hal en-2-yl - amne in 10 m of

O ) o R o 2 e L
5-yl)amine hydrochloride :
(exolendo)-[2-(3-methoxyphenyljethyl](octahydro-4,7-methanoinden-5-yi)-
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-ylamine (amine 1). Light-yellow
oily product. ' ‘ , '
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hydr ogenated in an autoclave with 0.4 g of RuO2 using hydrogen at 100 bar,
90C, for 10 hours. The catal yst was separated off, and the m xture was
evaporated to half of its original volune. The resulting aqueous solution
was made strongly al kaline using 10 N NaCH and extracted repeatedly with
met hyl tert-butyl ether. The extracts were dried and the solvent
evapof ated, giving exo-decahydro-1, 4- me14ﬂanonapht hal en-2-yl 10 am ne as a
col orl ess oi | M#{GClk):v&d.p(M+id} abl y stored under argon. M5 (O +): 166.2
(MtH) + d) (exo/ endo) - (decahydr o-1, 4- net hanonapht hal en- 2-yl ) - ( 3- met hoxy-
benzyl )am ne hydrochl oride 15 0.97 g of (exo/endo)-deca hyd ro-
1, 4- net hanonab¥ (axedende) £3+3-meatheyplhieny)propyieciahpdroih 7 a6etianoindenhy dr ous
tol uene and, atyfiRiminé didroeRloflie0: 8 g of  3-net hoxybenzal dehyde and a snal |
catal ytic amount ,of . p- uenesul foni acj d oi.l ed_under reflux for 3
hour's. Thegso %A‘?nﬁé 'Z%'Hlfgﬁ%’fy@&?”wﬁﬂmﬁkgﬁﬁ‘&d gnethgnoindeprs-¥yr m of
met hanol , 0. 2é@nminehydwdhionde avashyhitdirkel afalogousipdddbe prbtédure ghverpird | me
with stirring X t  StIET _hOQI for_about 20
nour's.  The m caple,297h by FedRiah of (BBl I MeRRIEIH G
chloride gas h¥dieed:hnefhaneinder-orylpronionamidlen; Glariess anystalivepraslidpi t ated
salt was filtaipediggL188t® filtrate was concentrated and the residue was

recrystalkdze Ao Xt of dil sopropyl ethér and 25 ethanol.
Col or | essjld():ryglléa{%glq'r?'e?’%gs(%ﬁge; np. 234 - 236C M5 (ES+): 286.3 (MtH) + The
conpounds descri bed bel ow were prepared according to the stated exanple:

S8, kSO SO RGP 3 O

hoxybenzyljamine hydrochloride

15 a) bis-(3-chloro-1,2,3,4-tetrahydro-1,4-methanonaphthalen-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 % 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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272.3 ES+ 355-H OCH3-HH -OCH3 HCl (M+H)+ 302. 2 ES+ 365-H OCH2O--H -H HCl
(MrH) + 286.2 O+ 375-H OCH3-OCH3-H -H (MtH) + 302.4 ES+ 385 , - OCH3- H- OCH3- H
-HHG (MHH) + 302.3 O + 395-H. -OCH3-F-H -H HCI (MtH) + 290.3 Cl +
405-H O+ HH -H HC (MH) + 258.2 ES+ 4110-H OCF3-HH -H TFA (MH) + 326. 2
Cl'+ 4210-HOEt-HH. -H HC (M+H) + 286. 3 + - OCF2 4310-HHH -H TFA

(MrH) ¥ CF2H 358.2 14 June 2004 44 Cl+ 4419-H op?-H H HHCl (M+H) +
c) (exo/endo)-decahydro-1,4-methanonaphthalen-2-ylamine

A solution of 1g of 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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300. 3 ES+ 4510- H OEt - OCH3- H- HTFA (M+H) + 316.3 Cl + 465- H CH 3- H- H HHCI
(MrH) + 256.3 Cl + 4710- H CF3- H H HHCI  ( M+H) + 310. 3 ES+ |
48. 5- OCH3- CORCH3- OCH3- H- HHCl  (MtH) + 360. 2 Cl + . 4911- H-F- F- F- HHOl  ( M+H) +
296.3 Cl + 505-H Cl - H H HHCl (M+H) + 276.2 Cl + 515- H SO2NH2- O - H- HHC  ( M+H) +
355.1 O + 525-H H-H HHO (MrH) + 326.2 Clgs 535- H H-H HHOL (MHH) + 312.2 Q
Cl + 545- H H HirHHE—(MrH)+—346—2 - ES+5528H—F—H-HHC( M + 278 2 14 June

2004 Analo- _
Example |gously to| R1 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

-OCFp-

43 10 -H
CFH
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45 ES+ 5628- H OCH3- H OCH3- HHCl ( MtH) + 302. 3 Cl + 575- H- CH2CH3- H- H- HHCI ( M+H) +
270.1 Cl + 5828-F- H H H HHCl ( M+tH) + 260. 2 Cl + 5928- SCF3- H H H. - HHCI ( M+H) +
342. 0-r ES+ 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 ( MtH) + 310. 2 ES+ 639- OH OCH3- H- NO2- HTFA( MtH) +
333.2 ES+ o (MtH)+ ' ° 649- Ha- H H=HTFA 44)3 2 35C | 14 June 2004 46 Anal o- M5

Exanpl egousl y jto

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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Exanple CIH 65H H 12ES+ Cl H(M+H)+ CH3290.1 CIH ES+ 661 j N H 12(MtH) + H
CH3270.2 OCIH ES+ | 67/ H 12(M+H)+ 4% ~ H O H3364.2 68C ClH 12ES+ H2H-S |
. HHMH+ Iy \\ HOO CH3369.1 C CIH 69N H 12ES+ O(MtH) O CH3368. 2
Exanpl e 70:. (exo/endo) - (3-nethanesul 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 dissol veddn -3 m. of__nget hanol A 0 of sodium acetate buffer were

then added, apd the jm xturg was|cooledf to QC. Fo]low ng the|slgyy addition
o S17,rm of Beoge(r), e gt i i 1,511 66RE| " SO SRR " O
302.3
Cl+
57 5 -H [-CHCHa| -H -H | -H HCl | (M+H)
2701
Cl+
58 28 -F -H -H -H -H HCI | (M+H)"
260.2
Ci+
59 28 |-SCFaj -H -H -H ~-H HCl | (M+H)"
1 342.0
ES+
60 28 | -H | -H |-OCFs| -H | -H | HCl | (M+H)*
326.2
ES+
61 5 -H | -SCH; -H -H -H HCI (M+H)*
288.2
ES+
62 28 H H CF; | -H H | HC | (MR
| 3102
ES+
63 9 OH [ -OCHs | -H | -NO; | -H | TFA | (M+H)*
333.2
_ ES+
0. +
64 9 -H a? -H -H H [ TFA (M)
_ 402.2
(3500
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Example 70:

noinden-5-yl)amine hydrochlioride

(exofendo)- (3-methanesuIfony!benzyl)(octahydr0-4 7-metha-

65 mg of the product from Example 61 were dissolved in 3 ml of methanot.
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
stirred at room temperature for three hours. The precipitate was filtered off
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are arithnetic nmeans with standard devi ation. 14 June 2004 48 Results:
Uri neNaKCl Gsnolali Na/K m | kmoVk nosnol / kg neanl-5 9. 730.260. 480. 38 6. 48

0. 61 hours SD3. 690. 140.200.23 1.33 0.36 Vehicle control

26.841. 753. 951. 44 32.32 0.45 Drinking waterhours 10m / kg

mean6- 24

of BWBD6. 440. 470. 930. 40 7.17 0.12 P.Q n=5meansum . 36.572. 014. 421. 82 38.81
0.47 38D1-24 9.080.370.970.26 7.00 0.11 Wdurs nmeanl-5 12.390. 310 750 60
7.82 0. 47 housasd Sihe (BBatd7 vas3EodiéeRirfRd0 uﬁlﬂieEXRymb@d5p5§ss”He'

0. 2422 bl i ol R 40, T sl

of BW
8 0. 38

10

15

20

25

30

35

extracted with ethyl acetate. After drying and filtration, the filtrate was
concentrated under reduced pressure. The 60 mg of crude product
obtained were purified by preparative. HPLC on RP-18 using
acetonitrile/water (0.05% triflucroacetic acid). The product-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
concentrated. The residue was taken up in 2N hydrochloric acid and a little
acetonitrile and freeze dried. Freeze-drying gave 8 mg of the desired
product.

MS (Cl+): 320.1 (M+H)"

Pharmacological data:

Description of the diuresis experiment:
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
were randomized and placed into diuresis cages. The substance from
Example 5) was dissolved in drinking water and administered erally 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
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).
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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SD1- 24 9. 140. 640. 610.41 3.47 0. 16 hours Assessnent: at a dosage of 50 ng/ kg
orally, the substance from Exanple 5 5) showed no salidiuretic effect in
rats,, conpared to the control. Description of the Caco 2 nodel The Caco 2

cell Iine was obtained fromthe American Type Culture Collection (ATCC)
and kept in Dul becco's Mdified Eagle Medi um (high 10 proportion of
gl ucose), supplenented with non-essenti am no acids, L-glutam ne,

peni cil I in/stResguiistycin and 10% strength fetal calf serum in 14 June 2004
49 an incubator under a 10% C02 atnosphere at. 95% rel ative atnospheric

hum dity and at—37€C—Fhecetts m&e—q&m A—eeH—eptture—flasks (175 cnR).
For the trandport studied, the (daco 2 ’%he‘;\laweré(l nEltuI’ﬁIserdalaﬁWt NaIK

pol ycarbonat g cel |l culture inserjts (Cog T I s(r g size: 3 pm
5 surface: 47T cm ) @t q ceff density u,?é" @'%Wd eu}g}%n?a —retbat ed

in six-well [culture 1rays chandging the L di um aftler flour and |ei ghfi ~days
and then evdry other daymedi- t{o-85- dag.7a dommo.h%@.sﬁ ver g ggied §0r the

experinments. {10 I n each test ser":l usrs a 21-day-o|]d noliayer wag tested for
its propertigs using 3H{dextrafe—as—perwepbi-y rker—The of the
transfer rate g/ugu%gtl aftgar 120 nBH9nhad.14p0.2¢ 0.23t he ra3gje 06| 2% The
growt h medi urp wa 'Efoved from the apifjcal pnd the basollateral gide |15 and
t he nonol ayerts wepatrdihen [TTnsed {wth=tjhet dllbg‘E buf-flfer—Hank—s—bal anced
salt sol uti or ,1,-%%% heahs 268241l 26ﬁ4g|b€ %?5 bt thé%@l§-4;Eere
equilibrated|a a 10%|kddes atjnosphere for |15 min. The} HBSH buffer
i s then renoy leﬁﬁé’fﬁg‘éis ompoynds VT g si%v&g gl ™ XL O HBSS
buffer and 20 DMp@. and godet—t-g—the—gpte u'u.fb.? 34 g Wi, Ot engt h
(vlv) DVSO ol utlgg Th«= test goncentiratijon for the flrst expe=rirre1t was 1
mm that for | the secondjgaperi M&M W456.59 %1T£§2e|>_<§>‘§rineﬁt§| Wolag carried
out at 37C and started addi ' tesit—sgtutton—on tihe—caonhor si de
(apical). Transport buffé&t® wit hoﬂ’t‘zéorrp%gﬁ 0dE BHHARG 0 t hd-Q%cPdilent side
25 (basol ateffal, 2.5 m)| At difieewrsent| i ntlervaljs, ganplies were|takep from

- the basolatg¢ral side (1Jm) are¢ repl aced |pby friesh{bufffer solufjion pf a

mean 1-5 12.39} 0.31| 0.75| 0.60 7.82) 047
hours
sSD 8.03, 0.27/ 0.43| 0.37 3.08] 0.31
Example 5
50 mg in 10 ml mean 6-24 (22,57 1.29| 3.57( 1.57 30.51] 0.37
of drinking water hours ‘
fkg 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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tenperature of 37C. Apical sanples were taken at the start and at the end
(120 mn), so that the recovery rate of the conpounds could be determ ned
usi ng- these concentrations and the cumul ative basol ateral concentration. 30
The conpounds were analyzed by HPLC. The apparent perneability coefficient
(Papp) I's calculated using the follow gg equation: d-V app 4.AcO"' in
whi ch™ dc/ dt denotes the flow through thé&%nonol ayer (gg or conpound/m 35 x
s), V denot esan fircubiater undesl ait®% CQhetmodprere iatro5%h aotative (atinbspheritenot es

[2
Concent at§ o iRy ot S, THE Lol iR GRS BIGR Ads PEh oM ough 14
June 2004 50 F‘P‘héhﬁoﬁéﬂw@'ﬁ pludiesal thel dtand 12 onelisheveremincnulated bastd at er al
concentrati Onpélycérbénﬁl%r ES1P BONHE s Téo%&f Nrafdwdiis™ ;ﬂﬁ% g4ne jpitially

| i near data cur (Linearzu S Were ‘carri ed
e a

out in thtees¥ i gAS) %%C?]ﬁﬂﬁnﬁ'h’eofc%ﬁém%t%@'Sﬁd@paﬂdl"&@lhaéedme mean
of three 5 megigwelnguituse u@g@pcmfm tied nwimﬁtﬁérqwfmﬂw@%% sCd el-at ed

wi th absorptgans,. k tur i V a Si al 1 bration

curve. Accorth%ﬁg ‘f‘%?v@ﬂ be?‘?mt? %AF'%W’@%FF’ pver Kéﬁ’q §an $ -

Bi ochem  Bi opipesimeards.. Corrm 1991; 17513 880-885), thi s curve can be used
assess the fraction of a conpound which is absorbed. 14 June 2004 51

t sorbedf tln(V le 5. HH 100 off HCH H H
Resul > f%b In each tes seﬁes 0a%gl-d y-old monolayer was tested for its properties

using H-dextrane as permeability marker.. The value of the transfer rate
(cumulative) after 120 min had to be in the range of 2%.

The growth medium was removed from the apical and the basolateral side
15 and the monolayers were then rinsed with the transport buffer (Hank's
balanced salt solution pH 7.8; contains 2.8 g/l of glucose), and the cells
were equilibrated at 37°C under a 10% CO2 atmosphere for 15 min. The
HBSS buffer is then removed. '
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 uM. 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 '(1 ml) are replaced by fresh buffer solution of a
temperature of 37°C. Apical sampleé 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 cumulatlve basolateral concentration.
30 The compounds were analyzed by HPLC. _
The apparent permeability coefficient (Papp) is calculated using the
following equation: |
P a.V
app dt Ac

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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~ HH Exanple 10F | N,HH 100 HCOHHNH2 N ' NH 2 0 CIH S32261<5 CIH N
NH2 NH2 NH2 CIH Ni ' NH z O S2120CIH<1 N /NH2 0 NH2 The ability of

t he conpounds of the formula | or I a to cross nmenbranes is 5 considerably
superior to that of the NHE3-active conpounds of the acyl guanidine type
known fromthe literature (J.-R Schwarlg.> et at. Eur. -J. Physiol (1998)
436: 797). Description of the NHE activifty neasurenents: 10 Mbst nol ecul ar
bi ol ogy t echnthguesanelayew prvag oceloslatedmitdme vbe k scun@ilatient babolaterabl s i n

Mol ecul ar Bi oégrientratisn AURBPEredpollingBh&iRt polit: of iMEXIMY the initially
: linear data curve (linear up to 60 min). All determinations were carried out
in three replications, so that the calculated Papp value is the mean of three
5 measurements. Pgpp values of selected compounds were correlated with
| absorptions known from the literature, giving a sigmoidal calibration curve,
According to studies by Artursson (Artursson P., Karlsson J.; Biochem.
Biophys. Res. Comm. 1991;175/3: 880-885), this curve can be used to
assess the fraction of a compound which is absorbed.
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14 June 2004 52 R E., More, D.D., Seidman, J.G, Smth, J.A and Struhl,
K'; John Wley & Sons)" or: "Mdlecular Coning: A Laboratory Mnual ‘
(Sanbrock, J., Fritsch, E. F. and Maniatis, T.; Cold Spring Harbor

L.aboratory Press (1989))". In our studies, stable transfected cell lines
were produced which in each case expre one of the follow ng NHE '
subtypes: NHEL of man (Sardet et al. | 56, 271-280 (1989)), NHE2 of the

rabbit (Tse eRReghlts:). Biol. Chem 268, 11917 - 11924 (1993)), NHE3 from
humans (Brant et al. Am J. Physiol. 269 (Cell Physiol. 38), C198-C206
(1995)) or NHES of Thé&frat (OTowski et at~; J. Brol—Chernmr—267, 9331 -
9339 (1992)).| 10 After fadding suitable |Iinker sequences, t hWosethedl c| ones of
the respective NHE sultypes obtained by Prof. Pouyssegul frsitienqdpned i nto
the expressipn plasm d pMAVheo tainable, for exanple} via CLONTECH,

Hei del berg) spch that tlhe Nnhel rj endonucl ease fecognition 15
sequence of the plasm d i'S apphOXiF OHbase paifs before the
start codon of Exp@ple8gecti ve é{I;IE subty (he entirefcodil@f sedquence
is present inf the constiruct. In theHhunsa Eg\obt ai ned {rom human | ki dney
mRNA vi a RT-ACR, the RI-PCR pri mer were d&l ect\ed> such that the resulting

cDNA band had Term nal [Festrictio SI res rc mat chred— R0 piviavhreo| Usi ng
the so-called "cal cium phosphat "
t ..

sgribed in Chapter 9.1 | of
"Current Protlocols in Nbl ecul a e ,NHE- deficfent cell I}ine
LAP1 ( Franchi|kxanaple;10pr oc. : Acad 83, 938B - 9802 (1986))
was transfectled with the pl asm ds viiich the respgctive codijng 25
sequences of fthe NHE sybtypes. After selectio transfpcted cell § by

means of growth in (41§-containi ng nedi umIﬂanIy cellTs whjch as argsult of

transfection |contai n a|neogene can survivejunder these canditions), a

sel ection was| made for |[functional NHE e ahon. To do fhis, the "Acid
Load" technique descri bhed by Sardet was used (Sardet et pl.; Cell 836, 271
30 280 (1989))). Cells which express™a Rg, | onicky NHE suptype can gl so
conpensate i n @ﬁ§§$§ nce of CO2 and CO3-"for the acidification carried
out during thi , hd LAP1 cedghs cannof . Afer repetition
of the "Acid Load" selectlon g the surviving cells wgre

i noculated ijnto mcrotjiter plad St i y there should be
one cell per jwell.

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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35 Under the mcroscope, a check was made after approxinmately 10 days as
to . how nmany col onies were growi ng per well. Cell popul ations of indivi dual
colonies were then investigated with respect to their viability after "Acid
Load" using the XTf proliferation kit (Boehringer Mannheim. The best cell
lines were used for the further tests angd to avoid a |loss of the
transfected 14 June 2004 53 sequence cul tured under continuous
sel ection prefshr Moore B, Seisman,nl.Gg Sreith,uhA. Jod b, . ndoHrCBRey S ues for

the inhi biti oBoAk)idpe-MpEL ﬂe«gd nindA E#@&r&gg? Ma%qggﬁgmﬁhfc IS YD FHRRACS,

| 6 39
fezg ?%Sg??e%\nﬁyw M§ngél§e€ ﬁ@”%@ﬁ@%d@@mﬂt@@ﬂﬁﬁsﬁlﬁ@s%s slightly
nodi f :c ed. |n thoar skaties, tdisble armstacted tell lifes Wér@tqﬁbﬂud:@dt V\gﬂrllét( I?J‘lbéclzzrﬁfe'\f/g:] an

di ne Wi Ioni

e 0oty o B o W NEE B AL Gt
using the 10 BHGRINES.127/280 (1980} MHE S tratsbif (']EslebetmihdnBld h@hgmecur sor
BCECF- AMis ogpl ay94y .- The24qhbsa)eneics fim IRmeaE it BeEGE-And g, BCECE

or et W e e A 2l A AR oL AL

wavel engt hs o{OB08sidet alAN Bioh Shema 2689331 0833 (HYg2NYt h of 15 535 nm and
convertedignto the pH by neans of calibration curves. Differing fromthe
pr ot ocol dOESCI‘I bed, the cells were incubated in NHACI buffer (pH 7.4) even
during the BCAREr pddinorsyitaRiadinkep sequencesy hanpPNAGHonem ofrthe Mamemves mm

oF 7.2 15 ot b Sher i Y RO PG Eeadl 3“&??8@3 ea T
e n

\a/as i ndLiegsb&ggggﬁﬁﬁig%%é@%tm@ﬁ Ff da bb Hal'i quot s

of the cells %ﬁ&i@ﬂﬁrﬁh suchNihaad theif Neel rﬁhwlchembemimmmleaset eecdgrition pH

recovery yms § doﬁmezpl'ﬁbﬁﬂﬂ %abﬁr&ﬁ?ﬁa 20-1U0 E‘Egé _?ﬁé e nH‘{eeS in

t he
e £ 5 N S0 e AL DO G S oS s A
i nvesti gat ed isnptesehtiis the cgmstricta lo dhpl etreap HNHEGowiBtajnedr fronp hnHarneC?\éer y
hoaha e KRR cm'ﬁ%R%?he*“%é‘;@%mﬁfsi&fe*g%ﬁfcféf”%"*%ﬁ i
Cadl 2. 1.25 n?ﬁﬁ'a'{j'@ﬂz cOiNA minal 2 testriction 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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NaH2PO4, 5 nm HEPES, 5 mm gl ucose; a pH of 7.0 is established using 30 1 M
NaCH). For the determ nation of the 0% value, the cells were incubated in
an Nay free buffer (133.8 mmcholine chloride, 4.7 mmKCl, 1.25 nm CaCl 2,
1.25 mm ngd 2, 0.97 mm K2HPO4, 0.23 mm KH2HPO4, 5 nm HEPES, 5 mm gl ucose;
a pHof 7.0 is-established using 1 M Na . The substances to be tested
were prepared in the Na+-containing buf . 35 The recovery of the
i ntracel | ul ar spglencee aehe teedturatl cader wontiiaus séleatiors Yressureeinvegst 1@xpr essed

i n percent of Cf’ : r.[gdm ecovery. Fromthe percentage values of the pH
recovery, the ue_of the particular.  substance for the individual

NHE subtypes W1&<9&gImeinedteervayesdanthednhibition of bgriadividughtibiosubtypgsine 2004
54 NHE3 acti viyysposHirnrdutBtincdbEd tb&r d&vdIdpad g%rglilFaﬁe‘f)(g@@elé et 1 G0 9 95

y D
TN R e s e e R
five-, six- otecheigue, masistighily modifiedf the fornula | or 5 having
exo- confi gur eth Mi§ testethePRibodbryedOnbUnfacdliuys pH Ih;) after 8V adidificatitier ed
ring of the forrula l a R4 R3° RO RATa . =
was determined, which commences with functioning NHE even under
bicarbonate-free conditions. To do this, the pH; was determined using the
10  pH-sensitive fluorescent dye BCECF (Calbiochem, the precursor BCECF-
AM is employed). The cells were first loaded with BCECF. The BCECF
fluorescence was determined in a “Ratio Fluorescence Spectrometer”
(Photon Technology International, South Brunswick, N.J., USA) at
excitation wavelengths of 505 and 440 nm and an emission wavelength of
15 535 nm and converted into the pHj by means of calibration curves. Differing
from the protocol described, the cells were incubated in NH4ClI buffer (pH
7.4) even during the BCECF loading (NH4ClI buffer: 115 mm NacCl, 20 mm
"NH4Cl, 5mm KCI, 1 mm CaClo, 1 mm mgS04, 20 mm HEPES, 5 mm
glucose, 1 mg/ml BSA; a pH of 7.4 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+-c'ontaihing 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
36 1M NaOH). For the determination of the 0% value, the cells were
incubated in an Na'-free buffer (133.8 mm choline chioride, 4.7 mm KCI,
1.25 mm CaClp, 1.25 mm mgCla, 0.97 mm KoHPO4, 0.23 mm KHoHPO,,
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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S\ 1" nR3, ,R5 R(A~- N4 1, il kl S2 ANRL 10.in which: Ais
(C1-4) - alkylene Sl is afree electron pair or (Cl-C4)-alkyl; S2 is
(C1l-4)-al kyl or h; where, if SI and S2 are alkyl, X- in the resulting
grouping 15 [ MN(SI S2)-- )d corresponds to a pharnmacol ogical |y

accept abl e anion or trifluoroacet ate;

Si X- or seven-

menber ed car bon

ring whi

L 54

saturated or
may be nono-

unsaturated five-,
or, independently

of one anot heNHEJattdtybstit ut ed by oxo, hydroxyl, (Cl-C4)-al koxy and
(C1-A4) -al kyl ; 20 and Rl R2, R3 R4 and R5 are, independently of one
anot her, h, cH; = am di no, -CO2R(11), -CONR(11)R(12),
-SOrR(11), -SCSNR( %nd?ﬁ(}lZ), (6§t1®hl)§3a| kyl, (Cl-C4)-al koxy,
(Cl1l-4) - al koxyt (C1- kyl , ZEQQQthA)-aIkoxy-(Cl-CA)-aIkonxy,
hydr oxy- (Cl- C4) - alTkyT . (C3-C7 a%ﬂoalkoxy or phenyl oxy, where phenyl is
unsubsti tuted pr—substitutedby—u o—t-hree substituents, which are
i ndependent of| one af#gtther anH sél&cted fromthe group consisting of F,
ca, Br and 30 netho_-s amnol, (C 1 -C4)}al kyl am no,
'-(Cl-C4)-aIk Fantno—am o= ~art 'r(y| ,
-(Cl-CA)-aIk_IanindHICJ-CA)-alk&Hé (Clf C4) - al kyl ani no- (C1- C4)-al kyl, 14
June 2004 5 56| wheregsone orf all gf the hydrogen atons in the alkyl
radi cal s may e supbsiitutedpy figorime, R11 and R12 are, independently of
one anot her, or. (Cl2CA)-al kiyl 4 sonme or all of the hydrogen atons
in the 7 31
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al kyl radicals may be substituted by fluorine; r is0,1or2; s is 1 or 2; or
10 R and R2, R2 and R3,” R3 and R4 or R4 and R5 in each case together are a
group--O0(CH2)n-O; nis 1 or 2; and the radicals R, R2, R3, R4 or R5
whi ch remai n in each case 15 are, independently of one another, h, OH F,
a, 1, a4 di no, - CO2R(11) CONR(11) R(12)
-SOSNR(11) R( 1(%@’(01 ca)-al kyl . (Cl-OI5- al koxy. poTIERBb 107
(Cl-A4) - al.koxy- (Cl1-C4) - al kyl (CS- C7) - cycl oal koxy, hydroxy-(Cl-C4)-al kyl,
am no, (Cl-CALlgnksy! - am no, di-(Cl-C4)-al kyl ami no, am no-(Cl-C4)-al kyl , -

I -(Cl-C4)- 20 al kyl am no-(C1-C4)-al kyl, (Cl-C4)-al kyl am no-(Cl-C4)-al kyl,
where sone or. all of the hydrogen atons in the alkyl radicals may be
substituted bj. Alsubsfitied Rorbosmdaminn desvativadeingero-cynfidured enitogdrher , h
or (Cl-C4)- aI Ky 1an2§nd$1ﬂf36d5m€9 s‘?ﬁ- &t Ee@n—ﬁ'!%g%@{ gﬂlﬁnofaﬁgrﬁrﬁ'lﬂlat f&r al kyl

radi cal s Be .Su stltutf.e q@; | uori ne; ; except
for benzyl Y09 r rosconfigureds MTeRaN: ANy 9[‘)%%9 fice-arfiic-i P& seven-

phar maceut i catﬂeynlmreéphgbfmesfahheladratrl fluoroacetates. 2. A conpound of
the formula | or I a as clained in claim1 having exo- configured nitrogen
and an endo-fused {4 ve- or six-mgnbered ring of the fornula I or having
exo- conflgureﬂ ni tjr og and an exo-fused five- or SI x- 35 nmenbgred ring of
the formula I g

ﬁh A is (Cl-C2)- aIkerne 41 is a free electron
pair or methyl; LS s a saturated orR ed flve- or
si x- menber ed BgrbRn1 rARG Y ne 2004 57 Rl |R5

=\-Bj

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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are, independently of one another, h, am no, hydroxynethyl, OH  nethoxy,
F;, Cd, Br or iodine; or 5 R2 and R3 together are -OCH2-O; and the
remaining radicals R, R4 and RS are, independently of one another, h, OH
F- a, Br, I, CN, N®, 10 (C-C2)-alkoxy, am no, (Cl-C2}-alkylamnino or

-(G - C2) al kyl am no, where sone or aI5 of the hydrogen atoms in the
aI kyl radicals may be substituted by fI I§OI’I ne; and its pharmaceuticall y
accept abl e salts orwheief sapoe sui@lteftipe hydfogen tomsripdbedlkyf radieald evayl a 1 or

| a as clainmed in cﬂ,@gabgm%d%yt‘fmb Rg; exo- configured nitrogen and an
endo-fused five- - eréd rlhng of the formula | or having B
exo-confi gured mtr%Ziﬁ n exo-fused five- of the six-nenbered ring of

the formula | a, in whi cfareZIﬂdépemie(rmyﬂ%heahbﬂ'le@ﬂﬁor(CS|1014)“>alﬁylf ;rte)e el ectron
pair; S2gs h; Bis a saturat at te or Si X- Ie|

carbon ri nag; 'Rl, R3 and R5 2 e?é Sﬁﬁe 85?@ 5y K)‘@’O&ﬁa glgms,ip 5

i ndependently of one anot her, Iﬂ|kyhmdliﬂak§/mavbersmstlt!md byRfluanirgz;R3 30
together are -O CHZ O ; ,soanq)r@l R4 and R5 are hydrogen; and its

pharmaceutical |y accept ag 2salts 35-4. A conpound of the fornmula I or | a
as clainmed in one Yt4claims | to 3 having exo-configured nitrogen

and an endo-f@rsed f I ve- or six-
- 10 R1and R2, R2 and R3, R3 and R4 or R4 and R5
' 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
156 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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menbered ring of the formula | or having exo-configured nitrogen and an 14
June 2004 58 exo-fused five-nenbered ring of the fornmula | a, the
fol 'owi ng conpounds bei ng concer ned:
exo/ endo- ( 3- chl or obenzyl ) (oct ahydr o- 4, 7- met hanoi nden- 5-yl ) am ne,
exo/ endo- ( 3-| uor obenzyl ) (oct ahydro-4, 7- hanoi nden-5-yl )am ne, 5
exol endo- benzo[ 1, 3] di oxol - 5-yl net hyl (oct®hydr o- 4, 7- net hanoi nden-5-yl)
ami ne, exol eftibR2, &3, R4anmkRBoxybenzyl ) (oct ahydr o- 4, 7- met hanoi nden-5-yi ) -

am ne, exo/ endo- (+) yfg3- |H@éﬁ@?@é§§87c¥|3rfeo%8th¥prrp amino, hydroxymethyl, OH,

-4, 7- met hanoi nden- 5-
exol endo- ()-(3-net hﬂ@%‘ﬁﬂz&i ?{ &rtAioding: 4, 7- net hanoi nden- 5-yl ) ani ne,
exo/ endo- [ 1- (®rnet hoxyphenyl ) et hyl ] (oct ahydr o- 4, 7- met hanoi nden-5-yl ) -

anine, exog en dé hgor obenzyl )(3a , 5, 6,7, 7a- hexahydro- 1
H 4, 7- met han0| nden ) am ne,

exol endo- ( 3-f| uorob@ﬂ?ﬁ!@@@% -Q: %HB-OF-, 7a- hexahydr o- 3H 4, 7- net hanoi nden-
-5-yi)am ne, @xg/ endo- (3a 4,5, 6,7, 7a- hexahydro- 1

H 4, 7- met hanoi,nden- 5- yl ) oxybenzyl ) am ne,

exol endo- ( 3a, H‘%reé“%'"%ﬂ ré&'?é%j%l{]cﬁ%ﬁpﬂ%- net hanoi nden-5-yi ) (3- 20

met hoxybenzyl ) am neare, independently of one another, h, OH, F, C}, Br, I, CN, NO»

exo/ endo- ecahydro n € net hox ben ) - . ani ne,
exol endo- ? 5-d- |uo éﬁgg?(?% gﬁmhg A@i’%%lgﬁﬁmmen é— yl‘fétn 3
exol exo- ( 3- f1 uor obe&liﬁylﬂ Rt ahydro 4, 7- met han0| nden- 5- yI yam ne and 25

exol exo- ( 3- met hoxybenzyl a 0 - p(gb?p, its
pharmaceutical Iy accept abI}gé\rb%lg?ﬁgégb14 a?l uor o é“ég G}Q‘ @%ﬁ%[)kghd of
the fornula | as clai med PRICBIRINBY ﬁtﬁ“és "ﬂ?eto 4, having

exo- confi gur edndutsrphaandcemlcali}daedamame5a!t§)brﬁ|ﬂ[lalfﬁaeéﬁde§.i ng, 30 the

f ol | ow ngygonpounds bei ng concer ned:

exol endo- (3-c¢c u/grobenzyl goérOCt ahydro 4, 7- met hanoi nden- 5-yl ) an ne,
exol endo- (3-f e fospylaol o ta as cleimed inidlaing 1yar)2invieg exo-

exo/ endo- ( 3- fbmrrgnbmnwdg(eaaam anbendofArsBaRRY @ Gidmigntbefedindpapinden
S-yl)amne,  gomula I or having exo-confi igured 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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35 exol endo- (3-fl uorobenzyl) (3a, 4,5, 6, 7, 7a- hexahydr o- 3H 4, 7- net hanoi nden-
5-yl)am ne, exol endo-benzo[ 1, 3] di oxol - 5-yl net hyl
(oct ahydr o- 4, 7- met hanoi nden-5-yl)- am ne, 14 June 2004 59 ‘
exol endo- (rac) - (3- met hoxybenzyl ) (oct ahydr o- 4, 7- net hanol nden-5- yl)am ne,
exol endo- (+) - ( 3- net hoxybenzyl ) (oct ahydr o- 4, 7- net hanoi nden-5-yl )am i ne,
exol ehdo- (decahydr o- 1, 4- met hanonapht hal € 2-yi ) (3- met hoxybenzyl ) - S5 amine,
exol endo- ( - ) - @Rofasddfiydaibnybertd¢inghofithe-fémialaatd ane o Fing | )Hp%_uﬁl:l@e and

exol endo- ( 3, 57 di zyl ) (oct ahydr o- 4, 7- met hanoi nden-5-yl )anm ne, and
its phar r'raceutblgtc@@{cggiee table salts or trifluoroacetates. 10 6. A process

for prepari ngexoepdpddrahlaspbemayi)eotaiydiod, bmathaneinden-iylednine, ¢l ai m 1,
50 SO SoRheb e GRpheSRRINE LRSI Sl 15 11 2

i th d pof t f I nce ) e reducing
hgent s ancBopEraRacbyPesSl e uimetleabb g ovh ghelsanengemea-of t ho

formula | or Iamin@,p Rlllll in which S1, S2, B, Ri, R2R3 R4 and R5 are as
(L. C3)- al Kyl KRG et PhoB R BRY t5hefheneh ot i her i 1
the carbon aBBM®&f the carbonyl group represent the sanme nunber of carbon
atoms as A OexékentsqhRi3-etidigbbRiySBEhAB-NF-rhdRahehiBh Z aihe! V @ 14
June 200410 exo/endo-(-}-(3-methoxybenzyl)(octahydro-4, 7-methanoinden-5-yl}amine,

exof/endo-[1 -(3-methoxyphenyljethyi}(octahydro-4,7-methanoinden-5-yl)-

amine, ' :

- exofendo-(3-fluorobenzyl)(3a,4,5,6,7,7a-hexahydro-1H-4,7-methanoinden-

5-yl)amine, -

15  exo/endo-(3-fluorobenzyl)(3a,4,5,6,7,7a-hexahydro-3H-4,7-methanoinden-
B-yt)amine, :
exofendo-(3a,4,5,6,7,7a-hexahydro-1H-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 exo/endo-(3-fluorobenzyl)(3a,4,5,6,7,7a-hexahydro-3H-4,7-methanoinden-
5-yl)amine, ‘
exo/endo-benzo[1,3]dioxol-5-yimethyl(octahydro-4,7-methanoinden-5-yi)-
amine,
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R5 S1 60 RS R4, IVR3" ~RIH gl R3 " "R1 Al R2 v RR IVa ' fornmed from

conpounds of the formulae 11 or 11 a and IIll, in which, if Sl is
(Cl-4)-al kyl, an oniumnitrogen is formed which is associated wth 'a
count eri on, such as, for exanple, chloride or tosylate, 5 and then
converting the-i nterrredl ate w t h Sui tabl5r,=9 reduci ng agents into the
corrpounds of the formula | or or c) reacting a conpound of the forrrul a

Il or 11 a wi eXoendatiranrie mﬁjh@gdaenzrﬂ(octawdmaﬁﬁumthanmdmm in which Uis
a nucl eophili ghaminegubstitutabl e group - such as chlorine, brom ne and

i odi ne and al I t Qsyl te r trjflat 15 and, the other radicals
are as defi negg?i[ég'@é (Qtﬁft"\‘ﬁﬂﬁ% ?)é tBb)‘FE W?@aﬂﬂ'ﬂéﬁn@ﬂ'h’ﬂr&m?ached
corresponds t6X@fﬁedQ-ddwlnydmaméla'hetHwoneahﬂhafeﬂ-Z—qr)(mmetfmx@béﬁabj y in the

presence of ngpyiqaicl eophi | | c bases, such as dil sopropyl ethylamne, 20 or

d) redu0| ng carboxg gg t he forrrula VI or VI a R5S1S2 R4, -A* -N~1
1S2 V] exo/ghdo-)y3-methoxybenzyl)(octahydro-4,7-methanoinden- 5-y|)am|ne

and
exolendo-(S,5-diﬂuorobenzyl)(octahydro—4,T-methanoinden‘S—yl)amine,
and its pharmaceutically acceptable salts or trifluoroacetates.
10
6. A process for preparing a compound of the formula | or | a as claimed in
claim 1, which comprises
a) reacting a compound of the formula ll or Il a

2 81 52
H’Nﬁ&a I WN&Q
H:
15 v 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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O RBRLBI RRRRVI aR3RLinwiich A* is a bond or (Cl-C3)-al kyl and the
of her radicals are as 25 defined above to give the correspondi ng am nes;
or 14 June 2004 5 S*- UVi | in which S is (Cl-C4)-alkyl and Uis as
defined above, thus obtaining tertiary am nes or quaternary anmoni um

salts; 61 e) nono- or dialkylating con“%ﬁunds of the fornula I or lain
which Sl is a free electr@n pair and SZ7i s hydrogen, h al kyl ating
agents of the fornMpPa VIl or 10 f) reacting a Rbcycl opgntadi enyi pl atinum
conpl ex of th&4 qu A’ 1-1\ d Fmwith ] he e of the
formula | X R4 A" I X hi _ éS are as
defined abovegrs /g’ﬂﬁ'ependen_g of one el A AtSsTa d .
(C1-C3)-al kyl 20 By “is h or 1-C3)-al k d and A ,together with
the carbon ~atom t'0 which the nitfogen atomis Bftached reb\(aesent the sane
nunber of carbon abafiEd #onficompounds of the formulae It or It a and Ill, in which, if
51 is (C1~C4)-alkyl, an onium nitrogen is formed 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 formuta | or la,

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 R 1 82
R4 A
g VI R4 A* \
0O il ﬂ/ ‘~°
R3 R1 :\B} o}
R3 R1
R2 R2 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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and then reducing the internediate forned to give conpounds of the fornula
I - 25 optionally foll owed by conversion into the pharmaceutically
acceptable salt or trifluoroacetate. 7. The use of a conpound | or | a as
claimed in claiml1 for the production of a medicanent for the treatnment or
proph.}gll axis of -disorders of the 30 resp%_lrat ory drive. 14 June 2004 62 8.
The use of a conmpound | or | a as clainetd in claim1 for the production of
a medi canent fepmante arrdialkyleling cempoundsy bafhiesfonmuleebor Faatnowhictii Sbiglars, in
particul ar sl i I I 59
The use of a ;gﬁfpﬂﬁdr:\t%rgﬁ%it gﬁ@asrzg%% %‘@ﬁ%‘f‘!ﬁ?ﬁﬁ agg?‘%tﬁgnﬁﬁ%@?i on
a nedi canent the treatment or prophylaxis of snoring. 10. The use of a
conpound | or | a as clained in claiml1l for the production of a nedi canent
for the trgat msnt &=—py ophypjlaxi s of acute or chronic renal 10 disorders,
in particutfar acute kidney failure and chronic kidney failure. 11. The use
of a conpound | or | a as-clained in claiml for the production of a

medi canent for thejd rvﬂﬁ&m%ﬂ sor(cr:er@gtmkgxnaﬁdOU iSTRA H@ﬁné@tﬁﬁvenathus
function. 15 12. Thﬁ use a rrBoun la as clainmed in claim1l for
the production & &E‘E‘Péﬁ Miges Pﬁ@”?ﬁeﬂﬁrﬁ@mmﬁ?'”m%ﬁl axi s of

i npai red gal | loradder functl on. 20 13. The use of a conpound | or | a as
clainmed igycl : ' : treatment or
prophyl ax?os o] %étt'ﬂé(‘% g‘%@%ﬁé@%&“&%“@@ ?Bm@iraéﬁc&qﬁg}o ITR{I? al ?ner vVOous

system and of stroke. 14. The use of a conpound | or a as clainmed in
claiml for the producthon 25 of a nedicanent for the treatment or

prophyl axi s of ischemn ates of peripheral organs and linbs. 15. The use
of a compound | or | ¢lainmed in claiml for the production of a
medi canent for the treatnmgnt of \ilates of shock. 30 16. The use of a
conpound | or | a as (23 in claiml for the production of a nedicanment

for use in surgicalii n\erventl ons and organ transplants. 17. The use of a
conpound | or | a as cl@inmed in claim1 for the production _

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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35 of a nedicanent for the preservation and storage of transplants for
surgical interventions. 14 June 2004 63 18. The use of a conpound | or |
a as claimed in claim1 for the production of a nedicanment for the
treatnment of di seases whose prinmary or secondary cause is cell
proliferation. 5 19. The use of a conpound | or | a as clainmed in claim1l
for the production of a medicament for 8%e treatment or prophylaxis of an

inpaired |ipid. '!Tmt@eh;)bi§@bn%unah%ruseﬁa9%|aﬁméefiﬂ%|#'}ﬂ 1 fot'thé pRodictibhai Med

orophyl axi s ot AT ESEATEDHaEhe EReBia RroGSISE olféspliiny dsSidsipringi ng an

ef fective armmaﬁlqwarasle,@fp&mmd respiratory disorderaalsueldaslslempeamteaanre of clains
1to 5. Abstract Substi tuted norbornylam no derivatives, processes for
their preparat use as nedi canents or diagnostics and a

ci.n t hejr
nedi canent cor?p e yRe tjt‘l‘t&ﬁﬁl"B&Hg?’ il it e slaiaed jn slimd teethe arodustionavi ng

exo- conf|gureabfalmedlganneahfd:rtmtre@lﬂmﬁt@?%ﬁhy!@qm@ﬁfﬂﬁ@ ring of the
formula I or having exo- configured nitrogen and an exo-fused five-nenbered

ring of the formula | ain which R, R2, R3, R4, R5, A B, Si and S2 are as
defined in thdOciThemse of & eompeitid/l et 2 abldsimed inskaims! fantie p;qmmct:ermsu ve

agents, for r@dQ%éﬂlcﬁmenpfcﬁ“’tﬁéttfé%néﬁ?B@ﬁ?dbﬁkiaXzs' oij%ﬁ&ﬁhg% I drfHli Use as

nmedi canmen urgi ca ter jons f e treatnent em as
the ner voﬁjé 31559@%?5 Igspart %ﬁﬂi‘@é‘%tﬁ" "eé'ﬂgr?ﬁ"m'ﬁ? kighey kailugg- i npai red

respiratory drive, for the treatrrent of snoring, as |axatives, as agents

29aI NSt €Ct 0P3RS of B conk Il EATY bOBebTR LAt i, Sloclib

cal culus, as anti ero
conpl i cati ons?® @ammrﬁu@rdhgdf%ﬁil’@nt ari lbﬁoﬁhyléx@l efoineaired Mmﬁﬂaél i al

dysfunction afithctipgan hypertrophi es and hyperplasias. They are inhibitors
of the cetéul ar sodiunfproton antiporter. They have an
12. The use of a compound | or la as claimed in claim 1 for the production
of a medicament for the treatment or pr0phyla><|s 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 production
35 of a medicament for the preservatton and storage of transplants for surgical
interventions.
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i nfl uence on serum | ipoproteins and can therefore be used for the
prophyl axi s and regression of atherosclerotic changes.

“~

-

=

10

63
18. The use of a compound | or | a as claimed in claim 1 for the production
of a medicament for the treatment of diseases whose primary or secondary

- cause is cell proliferation.

19. The use of a compound  or | a as claimed in claim 1 for the production
of a medicament for the treatment or prophylaxis of an impaired lipid
metabolism.

20. The use of a compound | or | a as claimed in claim 1 for the production
of a medicament for thé treatment or prophylaxis of infestation by
ectoparasites. '

21. A medicine, comprising an effective amount of a compound 1 or la as
claimed in one or more of claims 1 to 5.





