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Substituted norbornylamino derivatives, processes for their preparation,
their use as medicaments or diagnostics anéﬁ :>redicament comprising
5 them ~
The invention relates to substituted norbornylamino derivatives having exo-
configured nitrogen and an endo-fused five-, six- or seven-membered ring
of the formula | or having exo-configured nitrogen and an exo-fused five-,
10  six- or seven-membered ring of the formula | a
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in which:
15 A is (C1-C4)-alkylene;
S1 is a free electron pair or (C1-C4)-alkyl;
S2 is (C1-Cg4)-alkyl or h;
where, if S1 and S2 are alkyl, X in the resulting grouping
[-N+(S182)— X] corresponds to a pharmacologically
20 acceptable anion or trifluoroacetate;
B is a saturated or unsaturated five-, six- or seven-membered carbon
ring which may be mono- or, independently of one another,
polysubstituted by oxo, hydroxyl, (C1-C4)-alkoxy and (C1-C4)-alkyl;

and
25 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), -SO(R(11), -SOgNR(11)-
R(12), (C1-C4)-alkyl, (C41-Cg4)-alkoxy, (C1-C4)-alkoxy-(C1-Cg)-alkyl,
(C1-C4)-alkoxy-(C1-C4)-alkyloxy, hydroxy-(C1-C4)-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



Sl is afree electron pair or (Cl-C4)-alkyl; S2is (Cl-C4)-alkyl or h;
where, if S1 and S2 are alkyl, X in the resulting grouping [-N+(S1S2}- X ]
corresponds to a pharnacologically 20 acceptable anion or
trifluoroacetate; Bis a saturated or unsaturated five-, six- or

seven- nenbered carbon ring which may b2 nono- or, independently of one

10t her, | bstitut h a n
oo, BO)YSubst i ut eloBle PHRm Y Skl oSS BEEY ANy e
another, h, OH F, d, B\et CPXy,CN NC2, am d| no, -CO2R(11), -CONR(11)R(12),
E?:?CRzgl)llZal k;))?OS(NCPg&ﬂdd)?( Sﬂzﬁ% i) k:ﬂJ( ﬁl'lﬁ‘&xé{mmo (C1-C4)
hydr oxy- ( C1- Ci) a?llkﬁ%ld d"?@fiy (i@ éﬁ&ﬂr&;}y yplﬁg1 @Kylﬁmﬁ‘%'(ghenyl is
unsubstig uted or gypalkytuted by up to three substituents, which are

| ndependent of one anot her and é?] selected fromthe roup consi sting of F,
Cl, Br and net hox{Yhetgsame ercall )th%llhblal'o&?inn%tonlﬁ iy yl-radigals maYo,

ami no- ( C~- Ca) al kybe sdbsthGte flabkiéam no- (C~- Cq) - al kyl

(C--Cq) - al kyl am n@ qg @% kyl, where sone or all of the hydrogen atons
in the al kyl radi A e substituted by fluorine; R11 and R12 are,

i ndependently of one anatehéndependentlzof Coe-amokyer, hm((&heﬁe -gleyle or al |l of

t he hy gen atons in the al | yari ne;
is O, (1im(;r 2; sis 1 or 2 k%lfgf%%bﬁ?é %@V&g%éméé%%%@¥db 2 R4 and
R5 in each case together are alyo@dicas U’@M&S@Stltwedsbﬂﬂmﬂ@, and the
radicals Rl, R2, R3, 340 oF®; Which remain in each case 20 are,

i ndependent |y of one {Z)thsr h, OH F, C, Br, I, CN, N02, am dino,
-C02R(11), - CONR(Y1)RE12Pr <. sor R(ll) -SOSNR(ll) R(12), (c~- Cq) - al kyl,
(C~-Cq) - al kexy, (C--Cq)-al koxy-(C~-Cq) - al kyI , (CS- C?)-cycl oal koxy,

D Y g ML R . 2 g
(C~- Cq) - al kyl ani nip-gach-cape- toiglether are a group -O-(CH2)p-O-;
n is 1 or2;
and
the radicals R1, R2, R3, R4 or R5 which remain in each case
20 are, independently of one another, h, OH, F, Cl, Br, I, CN, NO>,
amidino, -CO2R(11), -CONR(11)R(12), -SOrR(11), -SOsNR(11)-
R(12), (C1-C4)-alkyl, (C1-C4)-alkoxy, (C1-C4)-alkoxy-(C1-Cs)-alkyl,
(C3-C7)-cycloalkoxy, hydroxy-(C4-Cs)-alkyl, amino, (C1-C4)-
alkylamino, di-(C1-Cg4)-alkylamino, amino-(C1-C4)-alkyl, di-(C4-C4)-
25 alkylamino-(C1-C4)-alkyl, (C1-C4)-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 (C4-C4)-alkyl,
30 where some or all of the hydrogen atoms in the
alkyl radicals may be substituted by fluorine;
r is 0, 10r2;
s is 1 or2;
except for benzyl(octahydro-4,7-methanoinden-5-yl)amine,
35 and their pharmaceutically acceptable salts or trifluoroacetates.

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



where sonme or all of the hydrogen atons in the al kyl radicals may be
substituted by fluorine; RL1l and R12 are, independently of one another, h
of (C--Cqg)-al kyl, 30 where sonme or all of the hydrogen atons in the al kyl
radi cal s nmay be substituted by fluorine; r is O, 1 or 2; sis 1 or 2

except for benzyl (octahydro-4, 7- et han@ nden-5-yl )ani ne, 35 and their

phar maceut i a g W HiLor g : I's given
Fo compoundey e &8 SERbEEH Bnffah Sy sl M 7 SBl Mehertl i B Ge' o,

si x- menber @rmuleyl afintwfichior mul a | or having exo 3 configured nitrogen and
an exo-fuseg fiv@(chC§}mkggﬁbgred ring of the formula I a, in which: Ais
(C~-C2)-aIK¥%eneg S& is alree.electron pair or nethyl; 5 S2is h; Bis a
saturated or ! unsStairee SGtianRaLer Betlenber ed carbon ring; R1, R2, R3, R4

and R5 & e,S2ndejgdndently of one another, h, am no, hydroxynmethyl, OH,

met hoxy, F,gpCl, Br Ladi.ne; . AN her, are -0Q CH2-O; and
t he remai ni %g ra'gi%gétg"%%b %E&mg%td‘?égﬁ%“%'%r @ﬁ(—%%%ergd carbon '%9'
R1, R2, R3, R4 and R5
are, independently of one another, h, amino, hydroxymethyl, OH,

methoxy, F, Cl, Br or iodine;

10 or
R2 and R3
together are -O-CH2-O-;
and
the remaining radicals R1, R4 and R5
16 are, independently of one another, h, OH, F, Ci, Br, |, CN, NO3,
(C1-C2)-alkoxy, amino, (C1-Cp)-alkylamino or di-(C1-C2)-
alkylamino,

where some or all of the hydrogen atoms in the alkyl
radicals may be substituted by fluorine;
20 except for benzyl(octahydro-4,7-methanoinden-5-yl)amine,
and their pharmaceutically acceptable salts or trifluoroacetates.

Particular preference is given to compounds having exo-configured

nitrogen and an endo-fused five- or six-membered ring of the formula | or
25 having exo-configured nitrogen and an exo-fused five- or six-membered

ring of the formula | a, in which:

A is (C1-C2)-alkylene;

S1 is a free electron pair;

S2 ish;
30 B is a saturated or unsaturated five- or six-membered carbon ring;
R1, R3 and R5
are hydrogen;
and R2 and R4
are, independently of one another, h, methoxy, F or Cl;
35 or
R2 and R3
together are -O-CH2-O-;
and

R1, R4 and RS



15 are, independently of one another, h, OH F, C, Br, |, CN NO2,
(C~-C2)-al koxy, am no, (C--C2)-alkylam no or di-(C~ C2)al kyl am no, where
sone or all of the hydrogen atons in the al kyl radicals nmay be substituted
by fluorine; 20 except for benzyl (octahydro-4, 7- met hanoi nden-5-yl ) am ne,
and their pharmaceutically acceptable shlts or trifluoroacetates.

Particul ar pref egg%C@dré glj\.ven to conmpounds havi ng exo-configured nitrogen
and an endo-fuse I ve- %r 'si x-menbered ring of the formula | or 25 having

exo- conf i guexaephiferkenayl(aatahydralxb7fmethanoinden-oryl)eminerenber ed ring of the
formula | agnd ﬂwé@hbﬁé}ma%é&icé@‘aégéptﬁbi@%azge?ntﬁﬂuér’éa@e{a”té‘é el ectron pair;

S2 is h; 30 Bis a saturated or unsatur at i ve- orsl x-nmenbered carbon
ring; RL, R3 and R5 are hydrogen; and R2 and R4 are, independently of one

anot her 5 h, Vant partigulal préfefdrice3is giverRtb thiedfolfwinaedhisbud$ haVirfd8x&r ; and
Rl, R4 and R5 except,. fo

benzyl (oct a%%@gél%ﬁpﬁéﬁgﬁa%&? ff;‘f'ls?érﬁvﬁé,oraﬁiﬁ'r@?mpﬁr%gpﬁa%fem‘% cally

accept abl e foamuta dr arr havingr exoetaatfigeired nitrogen and an exo-fused five-
membered ring of the formula | a:
exo/endo-(3-chlorobenzyl)(octahydro-4,7-methanoinden-5-yl)amine,

10  exo/endo-(3-fluorobenzyl)(octahydro-4,7-methanoinden-5-yl)amine,
exo/endo-benzo[1,3]dioxol-5-ylmethyl(octahydro-4,7-methanoinden-5-yi)-
amine,
exo/endo-(rac)-(3-methoxybenzyl)(octahydro-4,7-methanoinden-5-yl)-
amine,

15  exo/endo-(+)-(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-methanoinden-5-yl)-
amine,
exo/endo-(3-fluorobenzyl)(3a,4,5,6,7,7a-hexahydro-1H-4,7-methanoinden-

20  5-yl)amine,
exo/endo-(3-fluorobenzyl)(3a,4,5,6,7,7a-hexahydro-3H-4,7-methanoinden-
5-yl)amine,
exo/endo-(3a,4,5,6,7,7a-hexahydro-1H-4,7-methanoinden-5-yl)(3-methoxy-
benzyl)amine,

25 exolendo-(3a,4,5,6,7,7a-hexahydro-1H-4,7-methanoinden-5-yl)(3-methoxy-
benzyl)amine,
exo/endo-(decahydro-1,4-methanonaphthalen-2-yl)(3-methoxybenzyl)-
amine,
exo/endo-(3,5-difluorobenzyl)(octahydro-4,7-methanoinden-5-yl)amine,

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

Most particular preference is given to the following compounds, having exo-
35 configured nitrogen and an endo-fused five- or six-membered ring of the
formula I:
exo/endo-(3-chlorobenzyl)(octahydro-4,7-methanoinden-5-yl)amine,
exo/endo-(3-fluorobenzyl)(octahydro-4,7-methanoinden-5-yl)amine,



5 Very particular preference is given to the follow ng conpounds, having
exoconfigured nitrogen and an endo-fused five- or six-nmenbered ring of the
formula | or having exo-configured nitrogen and an exo-fused fivenmenbered
ring of the formula | a:

exo/ endo- ( 3- chlorobenzyl)(octahydro 4, B net hanoi nden-5-yl ) am ne,

o i LS R b

exo/ endo- Ué)@ééﬁ@o ereg%ﬁggggy{ I DSt Qeygah dﬁtshﬁm@ﬁ-% r@.ﬂdé@m ne, 15

exo/ endo- (3 oxy ct'ahydro anoi nden ) am ne,
exo/ endo- (-3YV80¥R®:hoxybenzyl ) (oct ahydro 4, 7- met hanoi nden- 5- yI ) ami ne,

exo/ endg- | JeXo?eﬂ?@é-b@Ni@Pesmlo&@LBWIméﬂ?}ﬂ(@be rda47?-ﬁﬁtﬁ§rﬁkﬂh6é¢-'5 y)-yl ) am ne,

exo/ endo- ( 3- f{nuor obenzyl) (3a, 4 a- hexahydro H 4, 7- met hanoi nden20
5-yl)am ne,
exo/ endo- ( 3xd/endofmci(3 maaoﬂykfer&yl?)(ﬂmaHrg&irawametﬁunéinﬂemﬁ-hanoi nden5-yl)a

m ne, exo/ ;ﬂ%?’ﬁﬁga 4,5, 6,7, 7a- hexahydro- 1
H 4, 7-meth ) ( 3- net hoxybenzyl ) am ne, 25
exo/ endo- ( Rxolenda(+)- é%\meélmyjbenzylj(octahydroA 7-methanoinden-5-yl)amine,

Ie_I;(g/ ané : h?@@aﬁ'q@%&éﬁﬁ@g‘% hﬁﬁ%ﬁﬁf‘ﬂﬁ%@@?y me enzm ) am ne,

exo/ endo- (@@mﬂ uor obenzyl ) (oct ahydr o- 4, 7- met hanoi nden 5 yl)ani ne, 30
exo/ exo- ( 3-dloienddeng Slrhé@@k?tbkﬁdify(éctihmbhﬁv%éﬂﬁhoﬁdérﬂ-w)aﬁnﬁ’é‘d
any

exo/ exo- ( 3- et hoxybenzyl ) (oc 7- met hanoi nden- 5 yl)am ne and their
phar maceut i |y acceptable salts or trifluoroacetates. Mst particul ar
pr ef er ence exo/ende(3,6ediflnerobehtylyfoomhydreed Mnethdrminden-SxdRiminenf i gur ed

nitrog a ﬁg@% the formula I:
exo/ engg- ( %h cﬂhgr er{%%?'tlgélﬁ?%%rg t%& é Sgﬁgﬁg%@ﬁjréggﬁ%g qs) am ne,
exo/ endo- ( 3-f | uor obenzyl ) (oct ahydr o- 4, 7- met hanoi nden-5-yl )amne, 5 '

exo/ endo-
exal endo. g ﬁ‘gﬁﬂ"% %gﬁf‘é&dlflér?’@aﬁs aréthe Jaﬁtsrtﬁ'@lrmﬁérﬁﬁi’cologlcally acceptable

exo/endo ( Gids,dPp ﬁE’iFﬁ?(h?idﬁer'nqum‘?HlaﬁéWQm}'%ﬂ@%da?tam iefetesdens- yl ) a

m ne, mtrates tartrates acetates, phosphates, methylsulfonates p-toluene-

2?8522 G Celfishbuct & QuBbickY TR A, AR S50 s "

exo/ endo- (+9hc( ﬁiﬁﬂadﬂ@lbetﬁ_s/am mmgteSOTmsmmupmiamqupanqs)tartheue 10
exo/ endo- ( dsRmudoRsglediy BEQINAIBPANBAS CRoweVb?, (FiflIBIHCEYREE 2rb ) 480 Ne:

suitable.

25 If the compound of the formula | or la contains one or more centers of
asymmetry, these can be either S- or R-configured. The compounds can be
present as optical isomers, diastereomers, racemates or mixtures thereof.
However, the amino substituent has to be in the exo position and the ring
has to be endo- and exo-fused, respectively.

30
The alkyl or alkylene radicals mentioned can be straight-chain or branched.

The invention furthermore relates to a process for preparing the
compounds of the formula | or | a, which comprises
35 a)reacting a compound of the formula ll or Il a



exo/ endo- (-) - ( 3- net hoxybenzyl ) (oct ahydr o- 4, 7- net hanoi nden-5-yl ) am ne and
exo/ endo- (3, 5-di fl uorobenzyl ) (oct ahydr o- 4, 7- net hanoi nden- 5-yl )am ne, 15 and
t heir pharnaceutically acceptable salts or trifluoroacetates. Suitable acid
addition salts are the salts of all pharnacol ogically acceptable acids, for
exanmpl e halides, in particular hydrochl®rides, |actates, sulfates,

citrates, tartratd$, tates, phosphates, nethghsgbof onates, p-toluene 20
sul f onat es, adi pate€e f utar at es, gl uconates, gl rrats, gl ycer ol

phosphat es, mal eaj&s ates. This group ﬁi/s
phar macol ogi cal | y ac /e~ a b ons. However, tri f4-o0rea ajes are al so
suitable. 25 If the conpoua®/of the fornmula | or |a contai one or nore
centers of asynmmetry, thes an be either S- or R-cdh@igured. The conpounds
can be present as optical isomers, diastereoners, racenates or m xtures

t hereof . However, the am no substituent has to be in the exo position and
the ring hawith @ lsompaimdant] thex dernusladlll ine e preserice. of3suitdide aklyutingr

al kyl ene r '%ﬁgsadgaab{im&é@?o@%”%téé}&g%qegp?igg quée BB%,[%EEQS c;mggn ds of

inventiaon f ernore rela rocess rirng e conp
t he for®ul aformygla loml awhi ch conprises 35 a) reacting a conpound of the
formula Il or Il a 61 | Ilawith a conpound of the fornula IIl in the
presence of suitable reducing agents pgd optionally also Lewi s acids
directly to give conpounds of t 5 fpr |l or 1 a R4 R3 ~,R5,,,, III
R2 A"J“o
R1

in which 81, S2, B, R1, R2, R3, R4 and R5 are as defined above,
10 while independently of one another A’ is a bond or (C1-C3)-alkyl
and A" is h or (C1-C3)-alkyl and A’ and A" together with the carbon
atom of the carbonyl group represent the same number of carbon
atoms as A;
or
15  b) isolating the intermediate of the formula IV or IV a

S

1
R5 | R5 S|1
R4 A R4 A
@=SA )RS0
R3 R1 \Iy R3 R1

R2 R2 IVa

formed from compounds of the formulae Il or Il a and Ill, in which, if
20 S1 is (C1-C4)-alkyl, an onium nitrogen is formed which is
associated with a counterion, such as, for example, chloride or
tosylate,
and then converting the intermediate with suitable reducing agents into the
compounds of the formula | or Ia,
25 or
c) reacting a compound of the formula Il or Il a with an alkylating agent of
the formula V



in which S1, S2, B, Rl, R2, R3, R4 and R5 are as defined above, 10 while

I ndependently of one another A is a bond or (C~-C3)-al kyl and A" is h or
(C~-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 internmediate of the fornula IV or I a fornmed from conpounds of the
formulae Il or Il aand Ill, in whichR4if 20 S1 is (C~-C4)-al kyl, an onium
nitrogen is formed which is assoggated WhE a counterion, such as, for
exanpl e, chloride or tosylate, and conferting . the intermediate with
sui tabl e reduci ng agents into the cogpaounds lof theYformula | or la, 25 or
c) reacting a conpound of the fdRZ&ulayT! "AF NUa with an al kyl ati ng agent
of the formulaV. 7 RAR3 ~ ,R5,,,,RY R RLinwiichUis a

nucl eophilically substitutable group -such as chlorine, brom ne and iodine
and al so nmesylate, tosylate or triflate 5 or another good | eaving group
-and the other ragi i i &qd | 1f r e_c on.atomto
which Uis attacﬁ@d‘;@g?} Z‘égénésﬁéﬁ%?ﬁ@"'gﬂ%%bﬁ%ﬁ%? grk?tglacar%%érpf I%sgroup,
preferably in thechipeR@nkromyne @l indineapdialse mesyiate, tasylataor triflate

di i sopr oyl et hyl agit RAotHE? §bod leaving group - 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 diisopropyl-
ethylamine,

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

R5 §1 , S2 R5 Q 1 52
R4 A*
T Y R4 A* \
O g T]/ ‘0
R3 R1 :B O
R2 R3 R1
R2 Vla
in which A* is a bond or (C1-C3)-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 Vi
S*—-u Vi
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 dicyclopentadienylplatinum complex of the formula Vil



d) reducing carboxam des of the formula VI or VI a R5 S~1 Stn R4, ~ A* N~
1\ R ~1fS2VI K4~~A" R3 Y~RI~-Bl ~~OR RBRLR2VI ain
A* is a bond or (C~-C3)-alkyl and the other radicals are as 15 defi
above to give the corresponding am nes; or e) nono- or dialkylating
compounds of the fornmula | or la in whigch S1 is a free el ectron pai
I s hydrogen, with alkylating agents of the fornmula 20 VII S*-U VI

S* is (C~—-C4)-al kyl
am nes or quaterna
di cycl opent adi enyl

10

15

20

25

30

d Uis as defined above, thus 25 obtaining te
onium salts; or f) reacting a
convmax of the formula VIIl 8

P

c\

with amines of the type of the formula IX

R4
R3 R5 All

IX
R2 A’*N/"I
/

R1 N\
S2 S1

in which S1, S2, 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-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 | (J.K. Stille, D.B. Fox JACS 1970 (92), 1274),
optionally followed by conversion into the pharmaceutically acceptable salt
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.

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,
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
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

whi ch
ned

r and S2
in which
rtiary



~ \~- VIII S\ C with amnes of the type of the formula IXR4 R3, RS
A, 1IXR ~A'"\ ~HN5RL/ \ S2 S1 in which S1, S2, Rl, R2, R3, R4 and
R5 are as defined above, while independently of one another A" is a bond or
(C~-C3)-alkyl and A" is h or (C--C3)-al kyl and A' and A" together with the
carbon 10 atomto which the nitrogen at®mis attached represent the sane

d
Give: compouliel airS, e 3 pirert HEANERHS BBRu whdlods IR By il ' ©
1274), opti baiss | wff @naplemesy &@Neerh;ard}y i any NHE3hecidng uproperties.
accept abl e Emcladakﬁm%f e Mospéearéesﬁhaulr&%ymlrsy ﬁr sﬁ&ﬁe& h@ﬁt t%/ F018)

descri bes norborn having a simlar "t ucture,

unknown st effost &'5@8%?@3 -aftiven Paivaf gaaaﬂ@ﬂ@r%tar@ eerapeuNds élﬁth\ga@t ivity.
20 Durirg Sdém?éd @&om‘orﬂ‘ a{dthpgfbrrthéhﬂfro n@fﬁ@'@éﬂr@dvéﬁdéﬂéégtlv%?t regt e
it was surpris ha smeco e 0 uct u
potent i nhi BIER %eéf"rfghe S &Y ?B"E"E)t ?'E,sh‘é’(ﬁﬁ’g IS QL@FW@ 8 JhiKE3BS The
nost pot ent tl'reodq:fmﬂdjemsonﬂwrawnmmm ritrogen ansa ddflmdabxo-faséd ﬂwé-y and,
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not be shomndeBn@eandee@d@’endoscemjfmu:ahormf respedtivelyy cshowalandhk amyn, t here

was a cfpi CRHEB-RHNBSEG abfdty. Possi bl e pairs of enantioners, i.e. a total of
eight sterically

Furthermore, it was surprising that the defined separated enantiomers of
one of the exemplary compounds having the defined exo-configuration for
the nitrogen and the defined endo-fused five-membered ring were both of
15 similar activity at the NHE3. Owing to their enantiomeric steric
arrangement, a considerable difference in activity was expected here.

With respect to the known inhibitors of the sodium/proton exchanger,
subtype 3, according to EP-A 825 178 (HOE 96/F226), which represent
20 relatively polar structures and correspond to the acylguanidine 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
acylguanidine 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 squalamine
(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 disclosed. 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 | or | a according to the invention are
suitable for use as antihypertensives for the treatment of primary and
secondary hypertension.



different structures. For these pairs of enantioners, it was found that
only 9 two pairs have a potent NHE3-inhibiting activity, whereas the other
two pairs of enantioners have hardly any NHE3-bl ocki ng properties.
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25 drive (for exanple central sleep apneas, sudden infant death,

post operati ve hypoxia), mnmuscle-related respiratory di sorders, respiratory
di'sorders after long-termrespiration, respiratory disorders during
adaptation in high nountain regions, obstructive and m xed fornms of sleep
apneas, acute and chronic lung di seased#1wi th hypoxi a and hypercapnia. 30
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obst r uct i onlt isfurthermarepossible tarpravent fermation ofibilierycaldulast ageous. 1t is
furthernore possible to prevent formation of biliary cal culus. The
conmpounds of the formula | or la according to the invention nmay 10
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formation of arteriosclerotic vascular changes, in particular of coronary
35 heart disease, excessively high blood lipid values, so-called hyperlipo-
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



The conpounds nentioned are therefore used advantageously for the
production of a nedi canent for the prevention and treatnent of sleep 10
apneas and nuscle-related respiratory disorders; for the production of a
medi canent for the prevention and treatnment of snoring; for the production
of _a nmedi canment for | owering blood pred4@ure; for the production of a
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25 For subceambisatien withi incrieased agtion@ndrieareaseduse phactive: ¢arapeunthounds ar e

brought into solution, suspension or enulsion, if desired using the

substances customary for this purpose, such as solubilizers, enulsifiers or
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addition also,sugar so i Qns, such as ucase or .mannitol sp | ons, or
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35 the active compound of the formula | or I a in a pharmaceutically
accept abl e solvent, such as, in particular, ethanol or water, or a mxture
of such solvents. 14 If required, the formulation can al so contain ot her
pharmaceutical auxiliaries, such as surfactants, enulsifiers and
stabilizers, and also a propellant. SudB a preparation contains the active

conpound c o) o 10, in
pamol cul ar u'?l mfgégﬁ%rﬁs r\’v(r)hg&n%?%ﬁpé ch;%I@%f I0/6']’I %&QBE%@% S?%{)ésa%ré"%f t he
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i 1l ness to Wgordesalbe C&H!P%dﬁﬂé)réécafb be, usgd mthealiewn qiitogether wit

r esponsisvengtigrnidcdutican@iRiRdrigs) bbth in"RbRlary@nhdireidaan niddicilal | y dose of a
compound of the formula I or | ain the case of a patient of approximtely

75 kg in weight is at |least 0.001 ng/kg, 15 preferably 1-10 ng/kg, to at
most 100 nyThe persorbskilfedviri thiet art Isfanuilidreore thesbasis ofthis expert knewleelge even
hi gher and eql gLy L e n S yaal S n r
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H2Q2h dro egorgigentsd preservatives, solubilizers or colorants.

For an oral administration form, the active compounds are mixed with the

15 additives suitable for this purpose, such as excipients, stabilizers or inert
diluents, and are brought by means of the customary methods into the
suitable administration forms, such as tablets, coated tablets, hard gelatin
capsules, or aqueous, alcohol or oily solutions. Inert excipients which can
be used are, for example, gum arabic, magnesia, magnesium carbonate,

20 potassium phosphate, lactose, glucose or starch, in particular corn starch.
In this case preparation can take place either as dry or as moist granules.
Suitable oily excipients or solvents are, for example, vegetable or animal
oils, such as sunflower oil or cod-liver oil.

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

30 addition also sugar solutions, such as glucose or mannitol solutions, or
alternatively a mixture of the various solvents mentioned.

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

35 the active compound of the formula | or | a in a pharmaceutically
acceptable solvent, such as, in particular, ethanol or water, or a mixture of
such solvents.



bboi i n oi nt McOHret hanol MgSO4na nesium sul fate mreltin oint MSnmass s
ectrum MIBneth | tert-but | ether NaBH4sodi um boroh Bri de NaHCO3sodi um
bi car bonat e NaOHsodi um h droxi de RTroomtem erature THEt etrah drof uran
TFAtrifluoroacetic acid HClh drochloric acid 25 Description of the
synthesis of sone am nes: 15 Amine 1) 14

If required, the formulation can also contain other pharmaceutical

auxiliaries, such as surfactants, emulsifiers and stabilizers, and also a

propellant. Such a preparation contains the active compound customarily in

a concentration of from approximately 0.1 to 10, in particular from
5 approximately 0.3 to 3, % by weight.

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

10 nature and severity of the iliness to be treated and on the sex, age, weight
and individual responsiveness of the mammal to be treated.

On average, the daily dose of a compound of the formula | or | a in the
case of a patient of approximately 75 kg in weight is at least 0.001 mg/kg,

15 preferably 1-10 mg/kg, to at most 100 mg/kg, of body weight. In acute
episodes of the ilinesses, even higher and especially more frequent doses
may also be necessary, for example up to four individual doses per day. In
particular on i.v. administration, for example in the case of an infarct patient
in the intensive care unit, up to 200 mg per day may be necessary.

20
Experimental section:
Abbreviations used:
CHoClo |dichloromethane mp melting point
Cl chemical ionization MS mass spectrum
DIP diisopropyl ether MTB methyl tert-butyl ether
EA ethyl acetate NaBH4 |sodium borohydride
ES electrospray NaHCOg3 |sodium bicarbonate
HOAc |acetic acid NaOH sodium hydroxide
H20 water RT room temperature
| H202  hydrogen peroxide THF tetrahydrofuran
bp boiling point TFA trifluoroacetic acid
MeOH [methanol HCI hydrochloric acid
MgSO4 | magnesium sulfate |

25

Description of the synthesis of some amines:



Synt hesi s of the exo/endo-configured octahydro-4, 7- net hanoi nden- 5yl am ne: 5
al) bis-(6-chloro-3a,4,5,6,7, 7a-hexahydro-1 H 4, 7-net hanoi nden-5-yl)

di azene N, N -dioxide and isomers A H _NtN. ~ .H 167 g of isoamyl nitrite
were added to a m xture of 167 g of dlcyclopentadlene 160 m of gl acial
acetic acid and 160 m of ethanol, andqgt -10C, 10 420 ml of a 15% strength
sol ution of ,hy en chloride in ethanol were then added dropwi se with
stirring. Tﬁ j ure was stirred at room tenperature for a further 3
hours. 500 Syntbfesdi i fo pthep yéxcze hao-corfiguredd esttahydre-417 xhathanoasdesi-b5+ r ed f or
a further g}ﬂgtes and the crystals were then filtered off. Virtually
col orl ess c ys 177-178C. 15

bl) oct ahydro-4, 7- nethan0|nden-5-ﬁi§nin

bi s- (6-chl oro- 3a, 4, 5, 6, 7, 7a- hexahy

N, N -di oxi de, 60 m of nethanol and I'ckel was hydrogenated at 100C
and under an H2 pressure of 100 atm 20 fo hours. The catal yst was
filtered off, the solvent was evaporated under reduced pressure using a

rotary evapai hbisr(6-chierosdaded, §§t,-éﬂl-|h|9P(@hYdF@s1 Hde’ methaneiedenra-w)wat er and

the m xt ur eqgenEBNIR-FldxWhdd fdfdersne by addition of 10 N NaCH The
m xture was extracted 3 to 4 times with- methyl tert-butyl ether and the

organi ¢ phases were dried oveHsodi Ssul\f at and the solvent was then
distilled off and the oil was H : Eﬁguced pressure. Bp5mm
86-91 Cor a2) 3a,4,5,6,7,7a- 0- t hanoi nden-5-yl am ne and
30 3a, 4,5, 6, 7, 7a- hexahydr o- 3H 22 net Halkdi nde ylanine 16 20 g of
exo- 5-i sot hij anat o- - di. e ,GYC, i yhri dge
nternat tondPy Sl EoamuE oty ERE B thra AREHE S e 6 MRAOIIHEar 1 on s
boi | ed undediengf 1160 mbof g’vadialmmticTaGidvmmﬂBDembohpmwmﬂ sangkaé -16fdyved
under 1 gglucagoRhiesFUr f5%SBrdoth! ARG fRAEEH UGS M\athiig Wbiedn S

he tines Wt

wer e ad m xture vva extract In eac case 100
nm of cHz2q thenriadded: diepwisge withy stiEingy dhergidure nwas hatirsed v ahtrogak

renpved undeéojamdopwm@ea Howrs. 868 ile diisoppopyd etiiérewsrd baded) | -
Rf(CH2Cl2/ MFn H)%re was s?ﬁrred f%)r e? further“% mlnutés anh the cryéte'\{rskgvere then

filtered off. Virtually coloriess crystals, mp. 177-178°C.

A syspension of 10 g of
qmet hanoi nden-5-yl ) di azene

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 Ha 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 3a,4,5,6,7,7a-hexahydro-3H-4,7-methanoinden-5-ylamine

H,N H

I

H2N



10 b2) tert-butyl (3a,4,5,6,7,7a-hexahydro-1

H 4, 7- met hanoi nden-5-yl ) carbamate and tert-butyl

(3a, 4, 5, 6,7, 7a- hexahydr o- 3H 4, 7- net hanoi nden5-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- 5yl am ne and
3a,4,5,6,7, 7a- hexahydro 3H 4, 7- met hanoijgden- 5-yl am ne were di ssolved in 200

i car bonat 62079 Soarc-SihpEpenalo-q s uficesiy meretiaihe uayides)
dr opwi seE airdetriationalj twere dissolsdd im &0 mt oRforfic atid)@amdsthe28ollitien wesat i | e
nents r
chr Dot ogr abIGH SEEBY TR B8 27 FRUFE TR SORHIE Aihdrequs S Brilied | o
oi I whi ch wasder ;eﬂwehupreastineoﬁormhegaaaﬁff stienglitagreods NaGHEdgIos (Cl +)
: 250 +

500 my of aeTe FekiekCaq He “thﬁ g@gﬁl‘%&s@%ﬁﬁé@ﬂexgﬂﬂﬁﬂ IR phghedmaa €
met hanoi ndeﬂ 8.9 ot Qﬂ'b?grht rqua,gvgr 5‘95’394 ?@dh@@dﬁ%lﬁﬁt 3H

4, 7- met hanoipdermeovdd Gﬁcﬂ&ar"&ﬁl}ée WeH1RsSURS Ot GavB P84 oPh pEENAIRW and 30

2 m of acetjc acid and hydrogenat ed under an "at nosphere of hydrogen (1
bar) for 6 F?Burs with the aid of 200 ng of Pd/C 10% (50% water). The

cat al yst mﬂfﬁGHé@lQNb@HVH@M/Hﬁ@ 328:Aat1) 2 0EMPIB¢ESS ). vi5e(M-eiHpved under
reduced, pressure. This gave 470 ng of a resin-like anorphous solid. Rf(DIP)
= 0.70 (Cl+) :252 (MtH) + 35 d2) octahydro-4, 7- met hanoi nden- 5-yl am ne
trifl uor oacbRptert-b6tyl (8p,45,8,&ta-bexahydro-1H-4,7-methanoinden-5-yl)-

(oct ahydro I t

trifluor oacé??b(ﬁ%??ma%mgr%faééﬁ&% ﬁe é&ébﬁf@%ﬁglﬂﬁh 6%4 hours.

The vol at i | B-)arkamates were t hen renoved under reduced pressure, giving
390 ng of a pale yellow foam Rf(EA/HEP/ MeOH CH2CI 2/ sat ur at ed aqueous NHg
sol ution 10:

+ 3 .
oot ahy aT 41355 s RoTIGFE 591, PR 6 LgadiexeyBIo-SH 7P thagpinden-5-
3a, 4,5, 6, 7, yaniiasahwaddo- |3a44,B-GTEUhahma'r@dre-Bﬂ-Ammtmﬂ)mden-5-ylam|ne

%o v@a@efﬂ?%%%ﬂ” i PoRufit BF FHER00T B IR RGR Wi Roludh 8F o+ =
hydr ogen i n18legpfalidert-dubfl dicarbgnate iPDREO ik THF. 12 ml of triethylamine
were then added dropwise, 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 (Cl+) : 250 (M+H)"

25 ¢2) tert-butyl (octahydro-4,7-methanoinden-5-yl)carbamate

500mg of a mixture of 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-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 -like amorphous solld
R#(DPIP) = 0.70 MS (Cl+) : 252 (M+H)
35
d2) octahydro-4,7-methanoinden-5-ylamine trifluoroacetate
460 mg of tert-butyl (octahydro-4,7-methanoinden-5-yl)carbamate were
dissolved in 5 mi of trifluoroacetic acid, and the mixture was stirred at RT



15 After 4 hours, the catalyst was filtered off and washed w th net hanol .
The filtrate was concentrated under reduced pressure, giving 3 g of the
desired product as an oil. MS(ES+): 152 (MtH)+ 20 Amine 2) Synthesis of the
endo/ exo- confi gured oct ahydro-4, 7- net hanoi nden-5-yl am ne: 25 A sol ution of
15.g of tricyclo[5,2,1,02" 6] decan-8-0ond7in 60 m of nethanol, which had

been sat ur afpdRs h’ﬂ@%&étllé%ﬁrﬂ@éﬁbﬂ%@%&n@e{ﬁév&dﬁthP Pediica@ney

ni ckel , hydrogenat in_an autoclave at ydrogen pressure of 100
bar for 10 P&IEYre, Bing 3PQIaof apale yellewdea®if and t he sol vent was

di stilled oRf Emaplmgmwemzmgsawretedaaquéb@s MM Woutisr 10F88: 53@)h made
strongly al kaline using 10 N NaOH and extracted 2-3 times with et

acetate or h diisopropyl_ether. The combi ned organi c phases were dried
and subjbect Ei® (Gl+j: r1£Z(M)Hd) distillation under reduced pressure. Bps-7mm 86
- 88C. 18 Amine 3) Synthesis of the endo/endo-confi gured

oct ahydr o- 4, 7- net hanoi nden-5-ylam ne: NH2 5 a)

1, 3a, 4, 6, 7,0m- hexahydr o- 4, 7- met hanoi nden- 5-one oxine 10 g of

bi s- (6chl oro-3a, 4,5, 6,7, 7a- hexahydro-1 H 4, 7- met hanoi nden- 5-yl ) di azene

N, N - di oxi de from amne 1, al) were suspended in 75 m of isoanyl alcohol,
and t he suspanariahydes4si- mﬂtlyanmad@af&)dame ux with stirring. Once

everyt igng had been dissolved, the mxture was cool ed to room tenperature
using an 10 |ce ry. ethanol, 12.5 of glacial_acetic

bat of
acid and 6 9 QFn% B?J%tf-'r‘%vepg %@I&e‘ge Frha-hexabygre- %71(%339"\(’6”513( for 1
hour and t hﬁarrm@l edndt hea74 56,7/da- He%ehydﬁﬂmquf 7anethansirridhasy/

d 300 m  of
ey apor ated MR SHERLL PAC RIS pieeh LA S S tFé)%’ 1 from
the preci pi ynder arbatmaspleesbed hyldregen imthe piasbneedif 0B gaoflRDAS ¢16%).ut i on
and twiee ViiEr 4aiofls, thBGAAGS WasHIBRSy iradl u%@pag%gvgﬁiﬁéh&mmw fate

and filter en concentra

distillati onratﬂjwasr@@Geetﬂaﬁﬁdelmﬁrer Hoed pressyref givingod o Qf/riherdeﬁa’gddl rectly
reacted furp@@UctQQahkmoctahydro 4, 7- met hanoi nden-5-ylamne 2.2 g of
1,3a,4,6,7, Eg i'%g%@ﬂ HZ nethan0|nden 5-one oxi me were dissolved in 50
m of netha ( El t 0% Raney ni ckel, dissolved in 50% water, were
added. The nlxture was hydrogenated at 100 bar and 100C for 20 hours and

t he catg ys Shen filtered off and the sol vent 25 was evaporated under
reduced pressure.’The residue was taken up in ether and 6 N aqueous sodi um
hydr oxi de sSynihesis, ofithe epdaiexo-canfigused actahydro-4 [Temethannindgrhasd- was
extracted thmafe:tines with ether, the conbined organic phases were dried

wi th magnesi um sul fate and filtered apd the filtrate was concentrated. This
gave 1.8 g of a colorless oil which was purified by kugelrohr
distillation. This gave 0.96 g of t d am ne as an oil

H

In

NH,

25 A solution of 15 g of tricyclo[5,2,1,02'6]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 reduced pressure. Bpgs-7mm
86 - 88°C.



M5 (Cl+): 152.2 (MtHy+ Amine 4) 35 Synthesis of the exo/ exo-configured

oct ahydr o- 4, 7- net hanoi nden-5-yl am ne: 19 a)

oct ahydr o- 4, 7- met hanoi nden-5-0ol 25 g of tricyclo[5.2.1.0 (2,6)]decan-8-one
(Aldrich) were dissolved in 100 mMl 5 of nethanol and, at room tenperature
and with slight cooling and stirring, d8mxed a little at a tine with 6.3 ¢
of solid sog H%%zrohydri de over a period of 2 h. The m xture was then
stirred for _ano r 2 h and allowed to stand overnight. Wth cooling, about
40 nl of 2 ﬁynmesmefethemmmcamf@md@ctawdlr@\ﬂeﬂmgxhawomﬂems yiat er. The
m xture wasggfiRgentrated, the 10 residue was adm xed with ethyl acetate and
the ethyl acetate phase was washed once wth water and once with sodi um

bi carbonat e sol ution. The ethyl acet at phkse was dried using nagnesi um
sulfate and then filtered and conce ‘1@ I_|Th|s gave 26 g of an oil which
was purified by distillation under qed_pressure. This gave 20.7 g of an
oily liquid (bp0,5 76C) 15 b)

2- (oct ahydr o- 4, 7- net hanoi nden- 5- yI |50| ndol e- 1, 3-di one Wth stlrrlng, 1.7 g
of diethyl 8)dfBadbblprhaxahydre-fifemethanpinden-5anerakimed Ol afidist 6o a

Sﬁlt Et : on gf chlof6-3a 435,69r,17§h1é3<raﬂ drol1 Fed anethadethderos-yl)diazénd NON'-di-
p al i mde

reaction m QF@PGJZ %Hsafaﬂ owe@l E‘%/ gﬁgg%;%%rbjﬁ? rélanm §9%Wykléﬁ89%€ra£‘ggd t he

resi due vvaz theet su?ﬁhmn vt Siewly hbatay & reflubatvith vetisrifig. IcDacedavef;;th th
tion an | t uri.fied over
ST ca gal el bren dib&iied TheiRRRGR 1AL E8p1elE follh feffiptBfuBlisindAn) 55,
(MtH) + T c}cee&aiheaod&&mhpﬂdof athanoht 1ihb onlrefegiadal acetinacid.andg6 gf of
hyd h aéi&id“%j f
2y(z)gtzi’;1ﬂ§drgﬁ‘%a&ﬁs anol n en-rgmq fﬁgécnwn oﬁ%t 'r‘éﬂu? f0|111r§)u?§9\fd thep
et hanol ,  an8°9lgd. rtfli‘%tztﬂ(é“(ﬁés 'g@ﬁeﬂr off and &g athanal was eMaperatedsundrn 30
adj ust ed tOrwﬂJcbderussm ThBTesidte vaé@lsﬁwléa md 300t i dfetfer ahdeflbeal . the

s por i ol BTt RSty Theptel e laer §egaR] GEpantes resindele: (o, 05os
trifl uotacendcwashet thrléeebmesdw;th rspdymecaﬁana@ sblutiondared teicet kdth
et hyl “ace: aperyz e, GReRRr bhate R RSl bahthaterii M, 8Bt Hihda, " =°
and the f||trate was then concentrated. Subsequent dlStI||atI0n under
reduced pressure gave 3.3 g of an oil which was directly reacted further.

20 b) octahydro-4,7-methanoinden-5-ylamine
2.2g of 1,3a,4,6,7,7a-hexahydro-4,7-methanoinden-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 (Cl+): 152.2 (M+H)"

Amine 4)
35 Synthesis of the exo/exo-configured octahydro-4,7-methanoinden-5-yl-
amine:



20 Exanpl es: Unless indicated otherw se, the exanples given here are
racemat es. Exanple 1:

(exo/ endo) - ( 3- chl or obenzyl ) (oct ahydr o- 4, 7- met hanoi nden-5-yl )5 ami ne
hydrochloride CI After addition of a small catal ytic anount of

p-tol uenesul fonic acid, a solution of 0954 g of the exo/endo-configured

oct ahydr o- 4, 7- net hanoi nden5-yl am ne (amgine 1) and 0.562 g of

3-chl orobenzal dehyde in 20 m of HI® to‘ cheis heated at the boil for 5
hours and then allowed to stand at r‘gﬁﬂi’ ﬁﬁ;rature overnight after which
the solvent is distilled off. The ré&S¥o is di ssol ved in nethanol, and
0.181 g of sodium borohydrate is then added in small portions with stirring
to the ice-cool ed yeIIOM/sqution The m xture is stirred at room
tenperature_for ho rs n made strongly acidic 15 using excess
met hanol i ¢ RF taéé ”QHFg¥Y€ The mixture is stirred briefly, the

precipitate2fy dflthbﬁll@[ﬁ 2)11 fo (&‘@)]dét%rﬁ&bt@%ldﬁcfﬂl\ﬂérddl%blvéd if 1007m4lhe
(bst and. st ol B Bodn Ry Tdritte 'aha Wit Liight ¥Soh Ty Rk stihg, "

subst an e
( exo/ endo) -ddmiXedoadiitter At g tifBa withc 66 @, dfasdliek abgidno-bbrohydride over a

H 4, 7met ha -1 PR
(exo/ endo) n‘?%’rt?‘f%?o e?lhzéa@aﬂ%éau%s thgnftgr%del;(oarha ther3|2_|_h ar}d r‘?‘é!PWSHo. nden-5-y
1) -ani ne 255t800 Qxpraighk ¢ codling: ahoud 49 Bl of 2N EGIhweare then added
l?_j:’a.4475rret 93(571? Wiliﬁ‘ fégb@égH 420@'7'“ of \gralf)elrn(-tlrgr? mIXtUI:'f it Cosneceentr%ter]de t]r.le az2)

315 pl | Srelsf‘ﬁ’@r érﬁ‘ﬁpﬁgﬁﬁﬂ@h Wﬁ?%eo?n‘i t'%/%lew@s‘iﬂtﬁtﬁrﬁ SecH@Swer e

di ssol ved iwashed ontetwithievater andyshoeuwith smﬁhmftﬂc@ﬂbéhateﬁsaﬂltmﬁs Thei | ed
Feduced pr etof Bostel Bhse Yt HBe8, dsif REBRIG siifeF andchentibreg of
NaBH4 wer e antliedneentrated. Thistgave 26g olancoibwhiah waalpdrlﬁed Ry dlstlllallﬁnhour S.
The reaCt'Ouﬁder%Hﬁéed"B?eésh?é‘ mlé 9@2@??03 Bl qg(hgc&? 76%¢), Washed

twice with in each case 50 satura sol‘lti on. The
mi xtur d9was dried over ngSO4 and t he solvent was renoved under reduced

pressure. Fbﬁ@%@tbh &o‘-“PIZQn@m%hoM Wpistithdsleomididrd e/ Water (gradient:

Ciiry o Dby gfimpgl 1By Gietifi A dicafgwﬂf&x%ﬁﬁ%th 5l of T, ") 28

H 4, 7- met hawerenaedBdylo) e3so11ahd)m>qu1166)g éoctehydrd-4,7-methanoinden-5-ol,

(exo/ endo) - 33’ %’oiﬁﬁrl %ﬁidp ﬁi&%?g%ﬂtﬂ%&ﬁ%&géﬂﬂ NP Kl( § oxybenzy

| )am ne 10 I'zed anal o
Exanpl €02 ?EA?aGi'QD‘ Imixtwe (@as) allpwed MeH) stand  overnight and then

concentrated, the residue was stirred with ether, the precipitate was filtered
off with suction and the filtrate was concentrated. The residue was purified
over silica gel using toluene. This gave 1.36 g of a yellow oil.

MS (Cl+): 282.2 (M+H)"

25
c) exo/exo-octahydro-4,7-methanoinden-5-ylamine
0.4 g of hydrazine hydrate was added dropwise to a solution of 1.12 g of
2-(octahydro-4,7-methanoinden-5-yl)isoindole-1,3-dione and 15ml 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 ml of ethanol, the
precipitate was filtered off and the filtrate was concentrated. The residue
was purified by preparative HPLC 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 (Cl+): 152.0 (M+H)"



15 Exanmpl e 4: (exo/ endo)-5-(3-nmHHet hoxybenzyl am no) oct ahydr o- 4, 7- met hano~O
~ NIl _HOHinden-2-o0l a) tert-butyl (3a,4,5,6,7,7a-hexahydro-1

H 4, 7- met hanoi nden- 5-yl ) carbamate and tert-butyl

(3a,4,5,6, 7, 7a- hexahydr o- 3H 4, 7- et hanoi nden20 5-yl)carbamate 12.8 g of a
m xture of 3a, 4,5, 6,7, 7a- hexahydro-1 H2@, 7- net hanoi nden- 5yl am ne and

3a, 4,5, 6, 7,E%M§[égté¥dro- 3H 4, 7- met hanoi nden-5-yl am ne were di ssolved in 200
m of THE and, , adm xed with a solution of 25 18.7 g of di-tent-butyl
Bi car bonat eUnigsgdndigatesk otimerwise 2thel examples given bererarevilacematas: added

dropwi se, and the m xture was stirred at RT for 2 hours. The volatile
conponent s re renoved under_reduced pressure. Chromatography over silica
gel using ﬁ@ﬂ[ﬁe" 1(gxg/efydox-(3whinrpberzy)(pctabygena-4 7-mgthanaindersyh)- hept ane
gave 4. % g ahirohyedroeBRrigeystals, np 94C. 30 Rf(DIP) = 0.68; M5 (ES+): 250
(MtH) + b) tert-butyl (2-hydr oxyoiahydr 0- 4, .7- met hanoi nden-5-yl ) car bamat e

22 4.87 g of a mxture of tert- 32, 4, . A, 7, 7a- hexahydro-1
H 4, 7met hanoi nden- 5-yl ) car barrg1 bt - bty [,H

(3a, 4,5, 6,7, 7a- hexahydr o- 3H4, /- met ggoi ﬁﬂ@ H car bamat e were di ssol ved
in 30 mM of toluene 5 (anhydrous) and, ah RT,;V20 M of a 2 M solution of
borane/ di met hyl sulfide conplex in tol uehe we added using a syringe. The

m xt ure was i . at f 4 .S, t he 0. nm a 2 sol ution
of borane oﬁa‘ ﬁr%'lt t?;d?ﬂ's?& ﬂ?—cll-ae %ﬁ@lcﬁgyﬁét%ﬁﬂgﬁg qlﬂe‘ﬁ'é&gaﬁ%ﬂﬁ{?&%fcgé's%i nge
and t he ni x3aluéomat 0514 g ok thexexatentiorconfigutast oétahydros4, 7Himetharicindere
conponent s t-he 0 2Cl 2
and 35 o TerhRcTah AT e, 015600 S MERoaRaIchyE h 20 Ve

sl ow y 18dni telieng isheatad adthe baddersd hergs And dherw adowedrto stand abreomhe
ducoUs N e R T e e B Fon
agueous sqgl uti.on 0 ) ,

Wgr e added.d'ﬁ@\’?é%megﬁaﬁé' ﬁFQtou{%‘fiﬁla?g SQP?WE’@”‘&?V(&?% iSrthgR &aded 1ao

m nut es andsmalktpoiansawite dtitringeto theniee-cudiéd yellmecbiutivne TR8Mnixturefis CH2CI 2.
The extractg; i Q nder
reduced pr ei“sfﬁ&:‘fft @?ﬁ%ﬁéﬁ’%‘%ﬁﬁ‘{@@! F:S%% %ﬁéfmﬁgf‘ﬂédﬁ,ﬁﬁgéﬁﬁﬁg g of an
anor phdds séing expesh meisareliq hydegeaahicridaiseljtiongToe swintire is strred (MIB) =
0.47; N5 ( Ghrigfly, 208 prbibltateds fiteAdd BEOSHAMEIsEVENY ISTBLDRP bR YR 2h8!
tnfluoroag@{a{?g ﬁ.g ng.ﬁfgtgrt_-butyl . _ L

( 2- hydr oxy d8traigy drf 684 resigueh 10/ehs ddn celojless ot asightlyvellowi ssystalinein 3
of trifl uorsubstance,ap @412@d the solution was stirred at 25 RT for 30

m nutes. The volatile conponents were then renoved under reduced pressure.

This gave 340 ng of a resin-like solid which was used further as such.
20 Example 2: (exo/endo)-(3-fluorobenzyl)-(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

F H H F KI' H

300 mg of a mixture of 3a,4,5,6,7,7a-hexahydro-1H-4,7-methanoinden-5-

ylamine and 3a,4,5,6,7,7a-hexahydro-3H-4,7-methanoinden-5-ylamine

(see amine 1, a2), 315 pl of 3-fluorobenzaldehyde and 10 mg of p-toluene-

sulfonic acid were dissolved in 5§ ml 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|

25



Rf ( EA/ HEP/ MeCOH CH2CI 2/ sat ur at ed aqueous NH3 solution 10:5:5:5:1) _ 0.28; M
(ESt+) :168 (M+H) + 30 d)

5- ( 3- net hoxybenzyl am no) oct ahydr o- 4, 7- net 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- et hoxybenzal dehyde were di ssol ved i 2110 m of toluene (anhydrous), and

were then r Shin ARG ESHERORYICE Sitd . bfEn ©aBRUEG iy B Sl aaledi® T 000
of McOH, adhekeOgaisphitiong The rwtutamas dried over mgbQ@4 and thesolvent washe
m xture msrérﬁ@@ed"dd&fe‘?@eﬁh%@d 8s8lre0fp Sole"‘?fﬁ_%d Q%I%ECF@PW'EBI Ds| ({éheach

case 30 m of a 10% strengt uequs Na organl C ase was

dried over ﬁﬁ@@@' Hiedwaies (Jradiend) -8Rt GR:H) JanB V&9 me®ia salerlRsE0Ibr essur e.
Chr omat dgyr aREA)\0.49); Msg{ggl 253| @KII\/EO—I 2 . 1 gave 100 ng of an

anor phous solid. Rf (EA Me 0.20; Ms (ES+): 288 (M+H)+ 5 Exanpl e 5:
rac- (exo/ endo) - ( 3- met hoxybenzyl )(oct ahydr o- 4, 7- net hanoi nden- 5-yl ) am ne

hydrochl or i Egarhpie 8t (exe/erido)-(88,495,6{7, 3aexanydetHad dehetanoihdbng of

(exo/ endo) ogt c anount
of 10 p-tol 53’92%‘3“5%%%%9@391? %ﬁ%x%/en%ﬂ@%é%@é‘?if%eﬁ@%vw@ b o
under ref | u4, -metiianainden-5thk3moéthorybewrzyl dnsne! | ed of f under reduced
pressurf and the residue was dissolved in 20 nl of nmethanol. Wth cooling,
0.36 g of SOdl¢m borohydri e s added in small.portions tg,this nethanolic
sol ution, = ﬂ/as tirned at r oot @nper3 O'Id

15 sol uti on of h ¢n chl met hanol was 4 the
filtered of f and ‘W sHdtilled of f under zeduced
resi due was boiled in ethanol a iltered off, and 150 M o | ether
were added with stirring to the rate. This m xture was pl aced t he
fridge for several hours, and the crystalline substance was then filtered
off. 20 Colorless crystals, np. 190 - 194C. Exanple 6:

(+) - (exol endibg compmmknewtﬁaaanmla Ganémﬂs}dﬂbeﬂzéd aeblogoaslydeExanple 2m ne
hydr ochl ori gg)E@?d. 6835: MS (Ci+

(-)-(exolen 3- net hoxyben y?f?é"’l zmydro 4, 7- met hanoi nden-5-yl ) am ne
hydr ochl®ri de 500 ng of

rac- (3- et hexyphs ! (eh@RiriBib e helnoBRARPIGRIIRBIR I LFELDA rbfis G O i de

from Exanpl e 5) were geparate a nygnber”of runs o 0 preparative
colum from Di acel ehene i Isz( AS 250x25, 10{x). The
conditions used were as gfe: 3 mM/mn, 24 terrperature 24C,
el uent m xture: n-hexanerets Heed] / TFA 10/1 /1 /0.1, wavel engt h:

230 nm Freeze-drying gave: ‘
inden-2-ol OH

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-methanoinden-
20 5-yl)carbamate

12.8 g of a mixture of 3a,4,5,6,7,7a-hexahydro-1H-4,7-methanoinden-5-
ylamine and 3a4,5,6,7,7a-hexahydro-3H-4,7-methanoinden-5-ylamine
were dissolved in 200 ml of THF and, at RT, admixed with a solution of

25 18.7 g of di-tert-butyl dicarbonate in 200 ml 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 15 ¢ of a colorless oil.
Crystallization from n-heptane gave 4.9 g of colorless crystals, mp 94°C.

30 Ry(DIP) = 0.68; MS (ES+): 250 (M+H)"

b) tert-butyl (2-hydroxyoctahydro-4,7-methanoinden-5-yl)carbamate



(+)-enantiomer: 198 ny, purity by HPLC. 98% 5 (-)-enantionmer: 218 ny,
purity by HPLC. 99% To convert the conpounds into the hydrochloride, 75 ng
of the enantioner in question were adm xed wi th potassi um carbonate
solution and ethyl acetate, and the m xture was shaken well. After phase
separation, the 10 aqueous phase was e2@racted two nore times with ethyl
acetate. The conbi ned organi c phases were dried using magnesi um sul fate and
filtered, and the filtrate was concentrated under reduced pressure. The

resi due was4t@ken afp an naixtyre aefet teartbutyll (884¢5,647, Baélexahmrof-ﬂﬂml Tca gel,
the filtrat {
hydr ochl ori ?égﬁ?%&gﬂéﬁg ylféazgz;xg@%r g feﬁfgfhyﬁ (%\Qirsﬁlﬁ"? ')(5% ‘,/}% enant | oner :
53 g, opti fd-Methangiagen-H34) Ca(tP@ma%QWﬂﬁi) digsp YE@‘>+)" @im 20f MP ene
(2 7)2 gn?m Lﬁ@hydwumnwmtlwal 20 fil fizPR:M-sdhutidNef b&dheldinethp sﬁJﬁﬂ@ 20
Comdol o) CATREIOohisns, wete,addeq Hsin.a $YRagsThe MiKHIs passHed at
gydr Oﬁh| olr3 | 8F 125 2hrhours zal furthervid mhofra)2 Mrsolofior? oRbgrapie dimethy! sulfide
nmet hoxybe . .

(endo/ exo) - gé?‘gﬂﬁ@ﬁ%' e%%&&%rﬁa%% dgﬁﬂg ?ﬁjﬁ?ﬂﬁ?ga'?im%“étﬁ%m?spﬂﬁw ni ckel
(r:]at al ys'EI_d]Wagt Eﬁ@géh@ﬂ?ﬂ %h?%?%TM\Q/;I@H pogmgéngntﬁghmre tgggﬁl@émm«edf or 6

ours. {idie pREGCHIUMRY Bre38fe’ €sbd ﬁ\l €33 ? Ya
filtered off, the solvent was di | ed o er 3 uce essure, the
m xture wasN@QHR goBtien were added endtthenixtyreavas siamly amlxaddféthﬂrf’@l r emoved
Bl ate Andon YA SqUaoU A o e e a8 éé"*fé’. R it
stirring, afPr F}ﬁ"‘ftﬁf;ea'ﬁ‘grani'ﬂt% bﬁP@rfﬂ@@Q s]s@q}?/ €9Yse § F‘AHE‘Q"@“Idom
di i sopropyl Zememf/aréﬂﬂégatném?ti%aqqreoﬁﬂzezEﬁwﬁionh\%reEagdedi £TI%e reaction
(endo/ e Bﬁ)ﬁ F%\ng % C} %1 ano enb- }( z%m ne
hvd h U %Xéef ree%é 0@' g lntglg en extracted three
3ymr3? ﬁoxglralehmlsdmydm each egsef200 ml of CHaClo. The extracts were dried

endo/ endo 7 -tAEt Ffwdﬂ a ng of
'EI’I et hyl am) Rgéﬁm@?qu’glaﬁdaltﬁ@ Qﬂgghggé‘éb E‘E}‘A %n?mcﬁgi&%%d %gt?s;%f’% septum
0.7 m of aChr%mgr@mmﬂveh sdrpatgelauﬁlnm MEBr gave &9 geof ant amomtwuser e
of tr Sgcgfﬁgg'm?ﬂ W*‘j a&;g&;ﬁ“iﬁ%@;@ TS ure. was otirred for a |
further<hou ( 5 de solution and 10 nl of water were
t hen added, the m xture was extracted three times with 20 m of ethyl
acet at e, e i n entrated under
reduced preggég@ﬁﬁé@ﬁ@r&é\@z ng'{ag]%é%‘% Wg'cf” m Iu% %P‘%@a Schloric acid and 15
t he sol uti oA00wRg ektertbulyt(2hydroxyoeiahydroed emethanoprderneSwhcathameatet r at ed
and puri fi eWePé’d&rSS%H%'SVﬁnI HPLrﬁu%v&éce%Ba% UsHd eSS GEN gfab'sﬁt el The

pure fr cetonitrile was renoved using a rotary

ti we i ne
evapor &tqf\@rréélrﬂlﬁwt%s B@IJ‘(@@@G cmpenants yyerey then éfQ%lOtYﬁﬂc‘é{Nﬁinate and

extract ed \/\/rédi:c@d%ﬁb@swed Thie gave1840emg2st @hesindikeesstiddwhrd was used
concentr at egmqe?%lsres due was taken up in 2 N hydrochloric acid and a

little acet d freeze-dried. This gave 10 ng of the hydrochl oride
as a white BdIEiPdHEI?ﬂVIe%#ﬁHzﬂﬂsatL(raﬁeld) aqQeouBx iNhig escdution 10:5:5:5:1) =

(exo/ exo) - (goge §gpz ¢é @Q hydr o- 4, 7- net hanoi nden5-yl am ne
hydr ochl ori de A m ure 0 Hﬁ'g of 3-rmet hoxybenzal dehyde, 167 ng of

(exo/ ex¥) 30 oct ahydro- 4, 7- net hanoi nden-5-yl ami ne (anmne 4), a catalytic
amount of  {) 5.(3-methoxybenzylamino)octahydro-4,7-methanoinden-2-ol

309 mg of 5-aminooctahydro-4,7-methanoinden-2-ol 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
NaHCO3 solution. The organic phase was dried over mgSO4 and the



p-tol uenesul fonic acid and 15 m of anhydrous tol uene was boil ed under
reflux for 3 hours, the toluene was distilled off under reduced pressure
and the residue was dissolved in 10 ml of methanol. Wth ice-cooling, 50 ng
of 26 sodium borohydride were added in small portions to this methanolic
solution, and the mxture was then all23%ed to warmto roomtenperature. A

sol ution ofg Qgrq,g | e was
filtered of f&gﬁg@fr&ﬂb%d Gﬁdépré(ﬁ}str n;?,leg of f un Q}aﬂr’@? S?eslfgure The
5 resi due @8l ér d2ave %"’IQPQ@'@\?@?OVRPOQSSQ

acetonitri IR{(ENM@O(}-Dz(}E)%m POf M@(E&spgeg (M;rrHIp The tri fI uor oacet at e,
whi ch was obtained after freeze-drying, was converted, using aqueous
sodi um hydroxi de solution/ethyl acetate, into the free am ne and then

convert &d Exampteh@: rag<erc/ehdo)-(3 methoxybzidyhdctafydre-4aveethahory of a

white prod (M+H) + Exanpl e 10:

(exo/ endo) H%??I &%%ﬂ(%r?%@gﬁﬂédro 4, 7- met hanoi nden5-yl ) am ne
hydr ochl ori de 15 Wth exclusio noj st ur g, 124 ng of

3-fl uorobenzal dehyde, 151 ng o h WH

(am ne 1) and 303 ng of

(exo/ endo) - oct ahydr o- 4, 7- met Hanoi ndeh-
Hdry CH2Cl 2. Using a

triethylam ne were initially@'ﬂhar‘lggld in
septum 0.5 m of a 1-nolar solutton of t an tetrachl oride in tol uene
was added dropwi se with stirring. After 18 h s at roomterrperature, 3 m

of a 20 1-nml i ﬁmgg%mw@ deqiqny T. gdfed, and
the m xtupg ﬁfxtﬁﬁé{ 4¢ qrba)% th er’ 15 mn et T 1r‘g S&E so um 1rjrydrom de
sol uti on arRftd Jo% %WFOMPB I-HE@Miggd amineads, rﬁ ﬁﬁﬁﬁlﬁt'%a%méuﬂfr &bt ed
1Ehlrtee ugrresnp-mru@né’@rrtmcfécﬂt brsédr zamré aifeanr@ado@moraéﬁréaﬁé§ bégé@ rﬂ’fde‘?? tered
iltered an ncentr er reduce e residue was filtere
over 25 sil'P ﬁﬂ 8%’ §PE|‘—'E=¢?§? ﬁ‘ﬂl"ﬁ%ﬁ&a% gé:H Qﬁ Qﬁéée%?eé"e@(ﬁ?ﬁmed?@ﬁ to
dryness, dhe resiusr was gdissolved ina20 mlrmff methamolpW¥ittarcabling, 636G ofer RP-18
usi ng acet il fr C S C

ncetoni tr1 I Uan EriRidke Wik il TAVbinB " pBRIchs” W pe imelEolig

adj ust ed t cqhion aﬂi%mﬂg”%t‘%!Mat‘:irﬁttt'éﬁdoéhéﬂ@fnatﬁmnﬁwmtf@d18Hn°elestArres With

ethyl aget aictutiéh aﬂﬁyameﬁo&mbm@ .rprwaﬁanerrervascbrdo% qrré' preSpRAE whed. The

resi due was,, ta drochl tIe acet nrtrrle
and freez esfﬂﬁr%‘i i ?ﬁg §H§a°\9éve_[ﬁ gaomnpgr §6$‘r’ pEsseere) Thego
(M:H) + 27 reBidaepias bhiled in ethanol and frltered off, and 150 mI of diethyl ether

/ end
(exol endo) ehe3aidd WA SHETEVE G RCH MLl TR VRIS Moale
(exo/ endo) -foctsavesl urs,7 angt thensirystating- substanee (was nthen) filtered @ifssol ved
in 15 pp OfCHIBHESS BrysBISAPOYS0 - 30d°@dm xed with 11 ng of

para-tol uenesul foni ¢ acid, and the mxture was boiled under reflux for 3
hours. The vol atile conponents were then renopved under reduced pressure.

The resi dueEx@mnplestkgm)-(exd/endd)- (mmeg@x%ggi:ﬁﬂ bc@wd ﬂromvhmemamol i Inlg ang
stirring, ed and the mxture was allowed to
st and overﬂﬁ%ﬁwﬁ%hnﬁ U%’Sﬁglﬁggeam usted to pH 1-2 using nmethanolic HC,
the precipianted solid was filtered off and the solution was concentrat ed.

The reésdue( Irrlo%éj—‘{élfﬁé’thbﬁ z[yﬁ&ﬂ drawytfﬂst@ﬂgmdeﬂgs.pﬁanﬁﬁ tered and

cooled with e produ ecr pltate y ad 1I‘on of di et hyl
ethyl, fil t'deé@IC’BP'f' 85 with suction, vvashed with ether and dried. This gave

212rrgof a white solid. p\M5 (Cl+): 278. $~\WH) + Exgnpl e 12:
(exo/endo)-[i@\rre;tnhoxyp o1 yet hyl ] (oc {dr ¢ 4, 7/\ H
(0]

éHa CH

gHs CiH

500 mg of rac-(3-methoxybenzyl)(octahydro-4,7-methanoinden-5-yl)Jamine
hydrochloride from Example 5) were separated in a number of runs on a
30 preparative column from Diacel Chemicals (CSP-Chiralpak-AS 250x25,
10p). The conditions used were as follows: flow rate: 3 ml/min,



20 net hanoi nden- 5-yl am ne hydrochl oride At 5-10C, a mixture of 0.73 g of
titaniumtetrachloride and 3 m of n-pentane was added dropw se over a
period of 10 minutes to a solution of 0.75 g of 3-nethoxyacetophenone and
2.7 g of (exol/endo)-octahydro-4, 7met hanoi nden-5-ylanm ne (amne 1) in 15 m
of «n-pentane. The m xture was 25 sti rreg at 5-10C for another hour and then

all owed to stand at t enper at ur.e overn e precipitat S
filtered of ferAP@ratyre: sgmvgntel&dﬁg PbgHrel; dt x%he/e??ne?@ﬁﬁgpepawf/ﬁ?\

evapor at or. 1@Me1ﬁoe15|wbl,ce|@wgthmsonmssol ved in 20 mM of nethanol and, with
cool ing at ]'§10C admxed alittle at atinme with 0.96 g of sodium

bor ohydri de. Sas stirred at room 30 tenperature for 15 - 20
hours and t (- smﬂn;tMemﬂQBtmg,rplmtytbiyll-HBUCo%% The residue was admi xed with
wat er, |d__ 0,28 extracted with ethyl

acet ate mk@ﬁ%@%ﬁ@éﬁy. Rfdr:g%hbg% tg:’gc?n/of crystals which were
filtered off and recrystallized froma little water (np. 257 259C). The

aqueous fil fl'b%\)éﬁsthﬁ‘%ﬂﬁn dri?ﬁﬁhib Hélﬂdraéhléﬁlié,g?@n% Uﬁfﬂé anghtisrhéact ed
with ethyl acetate, the oraamc sol.uti on was dried over sodla %t?'b’ fate

and the sol VbSUeRHQn Jvere papuxed withripotassiymg earhegals §95| PBqan ttle
ethyl acet abeetaité, bhé thel uﬁxtgre m tshaneraewell f After eheeegdseparaum thesol uti on
of hydrgpgen chlorld ndeth andtge Cr}//v}g refl red off
ohd' T echger aRPROL Hhesh, ag! Pradiblrtno Dol Aseidta, s 1

(exo/ endo) - cBminiratbbrgyand phasesweds drléd nsm ﬂmagnesaden§ul9at¢amdﬂdtered

hydr ochl ori

(exo/ endo) - %@9 ngd'ﬂréié “%S%%?%@ Bﬁag'd'eer%uégé eé’gure ')I'he r%S'gBe N of

p- t ol uenesutaksm upar&,uemd@cmate andsattﬁreéopvaﬁ a8® rﬁ“l(‘@f geln Hheifitiiate tWﬂsUene

and the m Xbéﬁ@eﬁt?&e@%ddeﬂ\wfé%ﬁfué whk WBdnhifed @lﬂpﬂwhxa’f&hlﬁ?lcﬁéd:lh%nd
corrponeg% yﬁ_ere r ane under reduced pressure and e resi due was
di ssol v e@3@-diedot net hanol . 530 ng of NaBH4 were added and the nixture

was sti rredFaeez@Tdfymg gah@urs The m xture was allowed to stand at RT for

pressur o, TRO-PRENGINSH & ek SRR ERLBR" 3035 (8 SBETHAY M TESH” Nariccs

sol uti on, aﬁ@Zt%éMhH)(ture was then extracted three tines with in each case
200 m of . a r IS n 0

rermved unggg eﬁ%‘gse 'p(rsté?‘s?ge o%tl%'e?gtggy ue wégﬂagkg%é[}gnfn%q T a 10%
25 str tHUC solution and the volatile conponents were renoved
under reduced pressure. The residue was stirred with 50 m of EA, giving

:3'3209( (I\)/IFH; E% crg}/%gl | 'rgjeoih)}/%r Chl ro'x%eng)ﬂ)(gét%%ydro ft'%b‘l)nethanomdenlvg (C+)

(exo/ endo) - $Harninme hwmcbloﬂdé- nmet hanoi nden 5-yl am no) net hyl] benzoic acid HO

a) butyl 3-[(octahydro-4, 7-methanoiye Iam no) met hyl | benzoate 5 1 g of
(3-bronobenzyl ) (oct ahydr o- 4, 7- et han0| nde am ne hydrochl oride from
Exanpl e 13, 115 ng of 1, 3-bis(dip ylp ropane, 63 ng of Pd(I1)
acetate and 4 ml of tri- nbutyla% dIS Ivedln 10 mM of 1-butanol
and 2 nl of DVF and, at 110C, 3O r¥e er H CO at nosphere (atnospheric

?rﬁ a% ggf’oc?aveAnaOtnﬁllg ure o § EE g of]3 -methoxybenzaldehyde, 40 ml of

methanol, 3.3g of (endo/exo)-octahydro-4,7-methanoinden-5-ylamine
(amine 2) and Raney nickel catalyst was hydrogenated 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 little ethyl acetate and admixed with an excess of
ethereal hydrochloric acid and, with stirring, a precipitate formed. Colorless
crystalline substance (from diisopropy! ether/methanol) of mp. 206 - 208°C.

pr essur% f



10 bi s(di phenyl phosphi no) propane and 63 ng of Pd(ll) acetate were then
added, and the m xture was stirred at 110C for another 7 hours. After
cooling, 100 m of a saturated aqueous Na2C03 sol ution were added and the
m xture was extracted three tines with in each case 100 ml of EA. The
extracts were dri ed over ngSM and t he28ol vent was renoved under 15 reduced

e ot hyl amnei e BAaYeRle - nigtBb R foculiiS A SpetPafiprely ey -
0.42; M5 (éeyl)ammhydmgglondp
3- [(oct ahydro- 4, 7- met hanoi nden- 5-yl ami no) net hyl | benzoi ¢ acid 20 600 nmg of ~

butyl 3-[(oct ahydro-4, 7- met hanoi nden- 5yl anj no) net hyl ] benzoate were
dissolved in 1 m of n-butanol, and BCL mf\of J& 1 N aqueous NaCOH sol ution

were added. The m xture was stirred at hours and then at 60C for
4 hours. The vol atile conponents t be

4 noved under reduced pressure
and residual n-butanol was theng NH | ed tw ce, azeotropically,

under reduced pressure, using |n each case 5 nml of water. The residue was
t aken up i Wihmexchfsien 0bmaistueangtd0 mguefodmeiBbxyed naaidehyden@1¢ohawf| e

conponent s (&ﬁas/ern%yr)eeawarﬂ&g 7-RIMASH iﬁ&@ﬁ%”ylﬁnﬂﬁ@(érﬂﬁ\e"‘@)té’ﬁd 498 iy St ! ed

of f azeotropi call er re case 5 m

ressure i'n eac
of tol uene.Ofgir 'r%'%y ?'Pilé“q)rw&ctn't?ﬁﬁ}’sﬁhﬁ'fge@om 2 A of céﬂéréﬂﬂ@ﬂl dsiRguat s of

starting rmsteerurﬁl 0. 7rnrver8a011¢rﬁoraprsenﬁlo$ﬁer \r@ahumnteﬁrd&wfdérm fsi0ehe 2and
adm xed with m xture was stirred

e
at RT for M‘Ff@u?gde%rfﬁoawﬁfr W‘}Br S%"'Hgor}ff?eé ggh"ﬂ@@&d@"ﬂh@ﬁ“@%‘[ﬁﬁ‘t‘re@n wer e
t hlent aldded 88Tdmighsf thlaxbtoxg bmehydﬁdSeWew@elﬂedeéthhé Phixtlre wass stirfé@ g
vol atile c re er uced .press resi due was
taken up i ﬁgggqﬁﬁ&gﬁ‘ﬁ%tg gﬁﬁﬁn% q#mt% ﬁg? Y E’ t@rﬁll-?r}e W[5 ng
di | ut e aquenere then agsled, ithemidtuee Was extracted thwee tines wﬁd 20 mRof ethyl 1 hour
and t he pr ithd € f ct r ed
Fessire T ehund, tho TRAEct, Wit by Athepind i SO
286 ( IVH—i) redugsg ﬁf,qa%su;[g he residle was drssolved in2'N hydrochlorlc acid and
(exol endo) thg- (sarurrtirhqnaet leetrutteen zwith ( @efigy dhe- éhqlr@hearmraséemés yl)am ne

hydr ochl d b | deh 0
5 by oxy b RPSPRIRIAG. 8 1PRd 18Y) Bibeasiiin pHRV naVE AT 180 using of
Cs2CQOg wer awﬂmmltrﬂaey\mtemdlbe purkOfrattiais BieFe (Canibideduthe acetoditileuwas The

1 Xt l t th h
case 50 i Toaugieitb S oty CyeltondfB Cinel RESidhie AR Sl bt 1 [oc™"
removed undi§ing PQtRsSiHPreashonate angd extjactediwith CldeCle amd the sombired | .
F;( ?Inggt_h r%%es'\(ﬁeﬁfgfbd é&lcbgfﬁé%trreg@h ;’he reszridnuoeI was taken up in 2 N
hydr ochl or ﬁﬁé’ %I’}‘ci@é%) ﬁt?z %’1“] %ciﬁtge ﬁéﬁ%‘%?'@t ?ﬁbﬁﬁéﬁi’é‘?geﬁgﬁeggvﬁ@gﬁtp of
(exo/ endo) cnftthéwdmohldrdmaélawmmimhdfs ylamine (amine 1) and 10 ng of
p-t ol UEI’IESLM§ E:Sq'gcunder tssolved in 30 m of anhydrous toluene, and the

m xt ure was lux for 5 hours. The volatile conponents were
renoved under reduced pressure and the residue was dissolved in 20 m of

25 Example 9: (exo/exo)-(3-methoxybenzyl)(octahydro-4,7-methanoinden-
5-yl)amine hydrochloride

NON N

¢H3 CIH

A mixture of 150 mg of 3-methoxybenzaldehyde, 167 mg of (exo/exo)-
30 octahydro-4,7-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 reduced pressure and
the residue was dissolved in 10 mi of methanol. With ice-cooling, 50 mg of



25 nethanol. 90 ng of NaBH4 were added at the m xture was stirred at RT for
2 pours. The m xture was allowed to stand at RT for 18 hours and the

vol ati|l e conmponents were then renoved under reduced pressure. The residue
was taken up in 50 m of a saturated aqueous NaHCO3 sol ution, and the

m xture was extracted three times wth26n each case 50 mMl of EA. 30 The

t t dyed d : . ced
br essur e%i’?i%ﬁ% ﬁﬁg"m@a‘”@%ﬁ% gﬁﬂgﬁf?%:% é%“%é??ﬁ??ﬁi&ﬁﬁ; s HO
solution a s en aeowe an Qrreem eturer Assure.
The resi duesolagors of hy8Fbglrt BhidAde!in ChettaPol WasChiidsd, tBkpragipkaR Rl the
grlyg(glhl): gefﬂ%gcrj o l.':\%'tég soqyer%t?’v%gé d?fsStilr\e)fd( (I%)un_de(l)"r?t’agij’ucclavdrsr5 p(rggt?re.' %}ié (M) +
gego/ emﬁo)-_—r(esidlmdolvmszybhﬁﬂed ah?zsdr (pjré%éraﬂvé haIFIP'LGJZebvél; Y?E-IT'Bnteusin

r r - =3-i odohbenzene 4. of 3-i.0dot o] o[ uene

V\gl’ eogi sgo: %‘gec}g?lﬁlﬁév%?gﬁwgtp@@ H?&ﬁﬁcaﬁﬁﬁ 'afhelﬁ‘%&forﬂ?%a & W*“PEI e at a

time with awasxablaisedf afercfrgend-dNibg,owasucanverted] eusimgl abl@ouy safdiwthbenzoyl

per oxi de. T L iXkU T t. f e er

ool ng, i P EKte; sQutGy et SciaiB, rhoel e YAnECandibn Biefiolch 1y of
a sat ur at ednigjthedidraghiaride si5ing 2 dhHE&hdJThis @avei 125 mgefa white praductir at ed
aqueous1(j\la2|(193(c;w);-l2t7i2021(MiFh|9&+ organi ¢ phase was dried over ngSO4 and the
sol vent was renoved under reduced pressure. This gave 5.3 g of a pale
yellow oil. RF(EAHEP 1:8) = 0.44; MS (ES+) :298 (M+H)+ ~15 D)

(3- i odobenzEarhplet thyexolehdd)(BHllersbendgl)detatyqroidE-nhetdansindenl de 755 ng
of (exo/endﬁﬁna@@ﬁ%@-ﬁ ii- I“eI”Bt hanoi nden- 5-yl am ne (amne 1) and 830 NI of
triethylam XSG {P(&i in 20 mM of anhydrous THE and, at O0C, adm xed
slowly with 2.8 g of 1-brononet 3-i,pdob@nzene. The 20 m xture was
stirred at OC for 30 mnutes a en g Bru5 days. 100 ml of a

sat urat ed aqueous Na2CC8 sol ufion were g‘(% and the m xture was
extracted twice with in each case AB0 ™ he extract was dried over
.S and the sol vent was renoved under WMeducedypressure. The residue was
dissolved in 20 m of nmethanol and the solution was adjusted 25 to pH < 2

usi ng d5109WVéthr exgjusionqefempistura, 24 mg of . 3-ffuerobsnzaldebydendhang ofwer e

then renovexeirio)loRtiHyRRo- 2AfdihEnGiRdeh Ry IbRTAE Y8MIRS 15)t1r(cf 9?3%%“ 10 m

O o SIS e B EhSee B od Bty oBal e 55 a2
Exanpl e 17:septum, 0.5 ml of a 1-molar solution of titanium tetrachloride in toluene was
(exol endo) - SsddPIMES Stk JirfIRSARGH 'RRurS ¥ AR UABLINLADSTAPEY £ ©
. 20  1-molar solution of sodium cyanoborohydride in THF were added, and the
mixture was stirred for a further 15 min. 5 ml of 5 N sodium hydroxide
solution and 15 ml of water were then added, the mixture was extracted
three times with 25 ml of ethyl acetate, and the extracts were dried, filtered
and concentrated under reduced pressure. The residue was filtered over
25 silica gel (CH2Cl2/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 solid.
MS (Cl+): 260 (M+H)"



NC Wth exclusion of noisture, 750 ng of 3-cyanobenzal dehyde, 865 ng of 5
(exo/ endo) - oct ahydr o- 4, 7- net hanoi nden-5-ylam ne (amne 1) and 1.74 g of
triethylamne were initially charged in 30 m of dry CHzZCI2. Using a
septum 2.86 m of a 1-nolar solution of titaniumtetrachl oride in tol uene
were added dropwise with stirring. Aft@7 18 hours at roomtenperature, 17.2

m of a 1- t | dded, and
the 10" m xt GRaMRIEd fo{eH i3S S EH RS A C B4 Fifn R R Raglr i

hydr oxi de sotyhemine hydszchigridgt wat er were then added, the mixture was then
extracted three times with 50 ml bf ethyl acetate, and the extract was
dried, filtered and concentratedqpder redyced pressure. The residue was
filtered through silica gel (C ‘97H3)’ and once nore
evaporated to 15 dryness, andfgths § was purified by preparative
HPLC over RP18 using acetonitrile/ pit i f | uoroacetic acid).
Freeze-drying gave 1.1 g of the de ¢ as a white powder in the
formof the trifluoroacetate. 250 ng of this pomwder were, as described in

AT ) DS SR 06 o e Ui
(exol endd) -4 angjrden-2: inﬁdthQE%/ﬂ@\SO%&;@) e miyof]tolieneat e
hydrochl or| ?Z'ﬂﬁbﬁ )afd admlxed with 11 mg of para-toluenesulfonlc acid, and the

ﬁl%%gﬂfigz i cha Op ljnder reﬁux ?or ﬁours yllhe vcr)]loz Fecor%p!)neerﬂé%etree

(exo/ endo) - theln( mmemddmdet rédueed pressutenThe yesidue wyagtdken] up #nz0 midat e
di hydr ochl op4

3-[ (oct ahydr quieﬂ?gﬁglf’%ﬂg @‘f icescooling and, stirring La9mied; with64 mg of
trifl uo%acb*ﬁ&ﬂ'b ﬁﬂdrthEmmﬁblr%WHS alloweddiosstang evernigho m of dry et hanol
(denat ur ed é%ﬁﬁ{%m%g%‘s’%bdﬁ%“sﬁér‘{w@me}tha'q‘ﬂ% nwrtﬂgeﬂ?e&mtélgbde gas

was passed roug | ce-'cool

hours. The $Plid wes filiesed offbara) the selusien \é{ﬁsrc@@ﬁﬁﬂﬁﬂi%’r Jther eesidus waght , and
the next dagisesivedsinhiidt @@iedhat hared itHe SAGtIdRSwAS YHteRsH Hd edbrRa With" 0gen.

and the resjgdue concentrated. . This gave t enz dat e as
a white povﬁtgf'ngmﬁ%ﬁrﬁ%& %rrﬁcwéttaé%dﬁ Hﬂﬂn éﬁ%&w@ H?ly' rﬂ&eﬁ?ﬁfn}f
benzani tat ewﬂth(lsu‘blﬁenpwmaeﬁrwmathmaandldrm I'Shis eyavieed12 wid béra whjtenet hyl
(exo/ endo) - g;|[{ oct ahydr o- 4, 7- met hanoi nden- 5- yl am no) net hyl ] benzoat e
hydrochl ori de and 15 eth +

(exo/ endo) M%(QJ(? : &KMH? met hanoi nden- 5-yl am no) net hyl ] benzoat e

hydr ochl ori de 100 ng of the pr oduct from a) were dissolved in 6 nl of a

m xture of ter an I 0 the m xture was
st?(rlrjed at ga r,’zp,ole15I (Iexo enléo ?1a ? methoxyp (nyl)ezhyl](octahydro-4 7-

20 methanoinden-5-yl)amine hydrochloride
At 5-10°C, a mixture of 0.73 g of titanium tetrachloride and 3 ml of
n-pentane 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 ml 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 stirred 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



20 tenmperature for 3 hours. The m xture was allowed to stand overni ght, and
t he sol vent was then renoved and the residue was purified by preparative
HPLC over RP-18 using acetonitrile/water (0.05%trifluoroacetic acid). The
resulting trifluoroacetate conpounds of the ethyl and nethyl ester were
taken up in potassium carbonate soluti28 and extracted with ethyl acetate.

oressur o oaaradted il GhyT Aeldte, FHEE rREREE R N8 SheeR AR BB i and
freeze- dri eghichhwere diltered atfyaot ransystalliged drerar adittle watgr odimp.h257et hyl

‘(3:/; a; 3 g;hﬂg‘@ﬁ The dudduglifratPWad hiliE)strorn hikbling skt 2 N&SH) - 314.3

le 19: ) ) ) )

( exo/ endo) Eﬁ[?&@%ﬁ’ﬂ/d@"gﬁ £thylacatatei e rrgapicasphdipReapl fiadngygmet hanol
g(/dr o?:hlairBi ﬂ@diam%ﬂfam aﬁFI tagrwmﬁtmﬁéw?is%iﬁd off. ThetrésiduelwgParedivag It "

anpl e , i ssolved i wer e added dropw se, w
sti ;nr)i ng an'ﬁ'? %Q&@u@ﬁggﬁac?ﬁ%?naﬁﬁgtSIS’}Lg',O“tWag.ﬂl%n ﬁp"ﬂéje‘gsggﬂglyéfs'%ﬁuti on of
l'i t hi um al uselation bf dydrbgennchlbfide ThdiethyW tether, \wnd tﬂbidrystdlsaWer@ﬂIﬂEreﬁl
t t : : n ter was then
Sfme;aaggg%ﬁgﬂgg\%&@gﬁme@ f?é@g%@%%gatgﬂﬁn&ﬁggfégﬁﬁf‘? ggmﬁr eci pi f ate was

filtered off wth suction and 5 washed thoroughly with ethyl acetate. The

aqueouqdohaEﬁafiﬁ@ge %:t(b%le‘?ﬂgz\@(ﬁjbr%w&fﬁﬂ?ﬁfgﬁgéf&iﬂ?ﬂﬁ\&mh‘?&%pr gani ¢

phases were_dr.ie t neSi um sul 1 at €. esiccant was filtered off
and the sol%ﬂh?W&%A%V '@gﬁﬁmﬁ’@ved under reduced pressure and the residue was

purified by preparative HPLC over<RP- 18 usiyng acetonitrile/water (0.05%
trifluoro 10 acetic acid). Thevvas REny as described in Exanple
10, converted into the hydrodhloryde: dPvi ng gave 7 ng of - product.
MBS (ES+): 272.2 (MrH)+ 15 Exanple &y Leh

(exo/ endo) - 3-[ (oct ahydr o- 4, 7- et hanoi ndeg- 5-

trifluoroacetate HZN 45 ng of et hyl
3-[ (oct ahydt 8¢, of ne3-bromobelezaldelyyde)yi nhbnget by |(ero/endbilaceahydrodichl ori de

from Exanpl -3 d at. 60C,f hour s, t allawed to
stand at ro@%@e@p@ﬁér@@% t(%ﬁqéngé \S\Qeﬂq %phrggsgfipdto\?%g'e(sﬂgﬁn%u??' i ed by
prepar &S vewprs dissolved ip-189 mkohanhyssous teluene and the (ixtossweasitidiledr oacet i ¢
aci d). Aft efindérerARxdfor! 8%oufs. "Bhéfvdidifle I&sthpitbrits OB réfbbed SHddred. M5
(ES+): 285. (29§LM+H)+ 25 Exanal 21, _ ,
(exol endo) - [ESUSRA RIRESYE BR ztgﬁ)r@étgﬁ‘&hvé?cﬂ'a?")v%t”ha% b o -sethanghi ne
bi strifl uoab®0 aige 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 ml of a 10%
25 strength aqueous HCI solution and the volatile components were removed
under reduced pressure. The residue was stirred with 50 ml of EA, giving
3.0 g of the crystalline hydrochloride, mp 248°C.
Ri(EA) = 0.44; MS (CI+) : 320 (M+H)+

5 no) net hyl ] benzam de



100 ng of 3-[(octahydro-4, 7- met hanoi nden-5-yl am no) net hyl ] benzonitrile 30
tri,fl uoroacetate fromexanple 17, dissolved in 5 mM of dry THF, were added
dropwise to 5 m of a 1-nolar solution of lithium alum num hydride in THF.
The m xture was then heated at 80C for 5 hours. Wth ice-cooling, water was
then slowly added dropw se, and the m 29ure was adm xed with 35 aqueous

sodi um hydrgex] SOb UL Ipitate was filtere ff. and washed with
et her. The %%%ﬂ@'&s%ﬂgg@fé@g&gfﬁ%i 9‘%28“?%@”8&9%%@&?%@8 il ¢ phases
wer e then dnethy]] kenzoichacidesi ccant was filtered of f. The organi ¢ phases
were concentrated and the residuemgs purifiyed by 5 preparative HPLC over
RP-18 using acetonitril e/ wat ( % tifi fl \rﬁaetic acid). After
freeze-drying, 26 ng of producy S0 FONUD (ES+): 271.2 (M+H) +
Exanpl e 22: (exo/ endo)-3-[(oct g phden- 5-yl ami no) 10

met hyl ] benzam di ne bistrifluoroacetate HZN TFA200 ng of et hyl

3-[ (oct ahydr o- 4, 7- met hanoi nden- 5-yl am no) net hyl*ybenzi m dat e di hydrochl ori de

of Aol b A A e e R A28 nds ware

boi |l ed OndetIr @ﬁu@%%"ﬁﬁﬁi\?yé&c@h rﬂzﬁﬂ?@G@ﬁﬂOM@nMﬁm&!e shydé@n al | owed
to evap;)_ratmlmmte'c lfliomltExgﬁ’imer‘l&;i‘Idlﬁarrigsof:@{Ebi{&(c’iph?@lplﬁéb%m@@p%ﬁéﬁé,ed byt,
reparativ - itrilelwater . 05% frifluqgroacetic
erhy . Fr ecsbarofttin Zoetdte hunP o of kR BINE Wl diesolied i 1M * 564 5
(M+H) + Exardfl 4-taganol and 2ml of DMF and, at 110°C, stirred under a CO

! endo) - ; . A . ey .
%%E’oial o (A AToBPhERP RafosriRricTRLared. or EhOBRY ANSHer MBIt Bt denyde,

751 ng18f (RiKSIRhanYRhesPhInRIPEPANS- ﬁﬁﬁhﬁ%cﬁmo@fnPsi("E)l @cktale (wetendheh and 1.5
g of tri et added, Endvetie miRturbakhy siRioas 110°80fdH atheF 7 (K3i7S! Aftelsi N9 a

septum 2. o] -l ar, sol ution of t umtetrachloride 1n, tol uene
wer e added%g’toﬂb% Egsﬁt(ﬂp%tsﬁp‘fr?%  AQYeQYS [IJIQZ?P(%# §°|H§°'P folois i and e,
13683 m gftha nix8fre s exisattot itreeofimes dvithmncyasrobased NP mhidsf EA. ';fhlE \IQllere
added, an ' e | or, t 5. 0Ln of 5

sodi um hydre%)xig'?1 gg é’g St P\évgaaﬁ%é%sgg‘*ofan\?\aiﬁ J\g\{e@}twg]ﬁ 'éeéﬁ(g\f?rg tur?(geﬁi xture
was exflPactreduced preassice.tChromatpgraphy ofithefresidhg lovar siliea gehusingP¢xt r act s
were dri ed,2%ﬁﬁéﬁ&%ﬁ’niﬁ_@‘ba§/@%’ﬁw %fgg%ggggibﬁ_duced pressure. The residue

ﬁsdi;hgggﬂfgﬁﬁglgﬁgng%é%%%g ] net hanol 95:b) and agai n evapor at ed

thi 84 W *+peparati ve HPLC over RP
b) 3-[(octahydro-4,7-methanoinden-5-ylamino)methyllbenzoic acid
20 600mg 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 stirred 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 ml 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 ml 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 1 ml of a 2 N aqueous
NaOH solution. The mixture was stirred at RT for 3 hours, and a further
5ml 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 pressure, the residue was taken up in 20 ml of water and
the mixture was adjusted to pH = 7 using dilute aqueous HCI solution. The




5 18 using acetonitrile/water (0.05%trifluoroacetic acid). Sone of the
resulting (3-nitrobenzyl) (octahydro-4, 7- met hanoi nden-5-yl ) am ne
trifluoroacetate was partitioned between ethyl acetate and potassium
carbonate solution (pH 11). The aqueous phase was extracted three tines
wi th ethyl acetate, and the conbi ned og@ani c phases were dried and

trat esid t i.n. 2 N hyd lori ' d
Tt e et e Ve e 4R R CH0UHRY Gauoaly WS R AR oo o™ v
(ES+): 287.suctivmHprdEdded! ender reduced pressure. This gave 260 mg of a
(exo/ endo) érg%%mg{géggﬁgamﬁ)&%ﬁge(??@r 0- 4, 7- met hanoi ndenl15 5-yl)am ne

bistrifluoro
(3-nit roberM?I (F('B):%%&@/Wél'ﬁ, 7- met hanoi nden-5-yl )am ne trifluoroacetate from
Exanpl e523) were dissolved in a mxture of in each case 5 nml of ethanol and

glacial acetic acid, 57 of zinc powder were th added, 20 and the

m xture was &qmPIeeﬂG-A@X@/é%dpgﬁ-ﬂ-mﬁﬁh%xye&h@w)bﬁ@zﬁ gctgﬂggrozaﬂ,%c powder were
t hen added, matithrioifden-3i)aminedydidchiciidle or anot her two hours at 60C. The
reaction m xture was concentr at ed, e residue was taken up in ethyl

acetate and the organi c phase was ed ghreef\times with potassium
carbonate sol ution, dried, -Pilte ~at ¢4l. The residue 25 was
purified by preparative HPLC over RP-18 usi Kopitrile/water (0.05%
trifluoroacetic acid). Freeze-dryingcgave the desired product. M
(ES+): 257.2 (M+H)+ 30 Exanpl e 25:
(exo/ endo) - (3- net hoxybenzyl ) net hyl (oct ahydr o- 4, 7- net hanoi nden-5-yl ) am ne
hydr ochl or | @le34@0ethgryathoxy)benzaldehyde

Boanpl o 05) oo EryaRteniaeiue B1% of bR ZaReoxglnen® Bad! T om

pot ggsi um cﬁg&gfgqﬂg@é{@ﬂ%cﬁq"ﬁ&ea@% rig @@Eﬁs‘?afi 5&@%&'&3’%83% {?rand 9 |
0}‘ | et gylt | H@odes. Reeniitare aedediiutsd MithSE00 Hihﬁ)érv;méﬁ afd éﬁtl’ahtérfdi‘t\m@ée5m
allowed to . r idu s
taken up |n‘z&ﬁ{'}gfagéﬁgaéem%gggggf?}'%t%?g?%ﬂ;gaesssugﬁ (%R'gg&ﬂ%g‘ba,ﬁattﬁg aqueous
phase was esdiventt adst vermeved t inddrhyéducest giressurd. tThis cgane Med gorajaai ¢

phases re ' filtered and concentrated. The residue is
chr orrat1\£r a%ﬂégg%v%@ silica usi nﬂdea hyl acetate/ heptane. The resulting

10 ani ne” waBf(PARET OdshiMS 2ACKf r6i|y1§10(:l\f1| tic acid and freeze-dried. This gives
14 nmg of the desired product. M5 (Cl+): 286.4 (M-H) + Exanple 26:
et hanoi nieh) B G TSP IR HenRBlast e d. [ethAncinden-5-yamine
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 components were removed
under reduced pressure and the residue was dissolved in 20 ml 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 ml of EA.
30 The extract was dried over mgSO4 and the solvent 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 stirred with 10 mi of diethyl ether,
giving 163 mg of the crystalline hydrochloride, mp 134°C.
35 Rf(EA)=0.30; MS (CI+): 316 (M+H)+




Hs wec ~ H3 ~~ + N 53 ng of

(exo/ endo) - ( 3- met hoxybenzyl') (oct ahydr o- 4, 7- met hanoi nden- 5-yl ) am ne from
Exanple 5 were initially charged in 5 mM of dry acetone, and 61 | of nethyl
i odi de were then added dropwi se. The mi xture was allowed 20 to stand over

t he weekend, and a further 50 | of met8Yl iodide were then added. The

m xture was allowed to stand overnight, 3 drops of N-ethyldiisopropylam ne
were added and the m xture was then stirred for a further 5 hours. The

reaction niboamplet@: (exeendeirtdindabesaybiestahndroidettmethpneipdeats-yd- HPLC
over RP-18 éwr@hmbm@haél | e/water (0.05%trifluoro25 acetic acid).

Freeze-drying gave 53 ng of the dgsired product. M5 (ES+): 300.3 (Mt~
Exanpl e 27:
(exol/ exo) - (3-fl uorobenzyl) (oct - e aHo'Hnden 5-yl)am ne

0 ngy

hydr ochl ori de 30 A m xture of of ’ 3-F ‘ qual dehyde, 97 ng of

(exol/ exo) - oct ahydr 04, 7- met hanoi ndgg- 5- vyl @ e ne 4), a catal ytic anount
of p-toluene 38 sulfonic acid and 7.5 nl Hof arous t ol uene was boiled -
under reflux for 3 hours, the toluene was distilled off under reduced
pressur & ara) t-heomesietiyg-nmelobenzeneed in 5 nl of nethanol. Wth

| . .
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s separ at B 5 FOTaARORENBWE R c e 660l sdpdovily AROINOREA Bndhe -
or gani d0phathenidasimed, firstitr 160imiot  selGi@ted iglibous NapBO siaten saded. The
55 m of o VRN @ IR A Sell SHH6E55 1aaCOs Sy the grganic = 97V

(exo/ endo) -Rgiaser wab yitiedrmaien yhg20z ynyl( thetsaiiveht avals ilemevethunderdedubed | ) ani ne

hydr ochl or |Fﬂ%§¥meh;® é Qé‘ﬁé]gﬁ %ggﬁ@h@&%@oé&él f1 uoronet hyl ) benzyl broni de,

di ssol ved i sl owl y added dropwi se to a
m xture of BEEAHEP Y@ko%d\ﬂSdEﬁd‘hy89§ (M*'ﬂ)mat hanoi nden- 5-yl ani ne (anine
-1035my of diisopropylethylam ne and 2 ml of dichloronmethane. The

mxture was, stand overni ght, and the solvent is then renoved

under reduc@??»ﬂpég%wMﬁ@ahv&@r%zrraa@an@qﬁm -pivbamine bydraghiaridge HPLC over

RP- 18 using7556 mg of (exo/endo)-octahydro-4,7-methanoinden-5-ylamine (amine 1)
and 830 pl of triethylamine were dissolved in 20 mi of anhydrous THF and,
at 0°C, admixed slowly with 2.8 g of 1-bromomethyl-3-iodobenzene. The

20  mixture was stirred at 0°C for 30 minutes and then at RT for 5 days. 100 ml
of a saturated aqueous Nas>CO3 solution were then added, and the mixture
was extracted twice with in each case 100 ml of EA. The extract was dried
over mgSQOg4 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 ml of EA and dried under reduced pressure. This gave
1.74 g of colorless crystals mp 220 - 224°C (with decomposition)

MS (Ci+) : 368 (M+H)
30



25 acetonitrile/water (0.05%trifluoroacetic acid). The product-containing
fractions were conbined, the acetonitrile was renoved using a rotary
evaporator, the m xture was adjusted to pH 11 using potassium carbonate and
et hyl acetate was added. The aqueous phase was extracted three tines with
et hyl acetate and the conbi ned phases W& e dried and 30 concentrated. The
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1.65 g (0.01 nol) of 3-N, N-di nmet hyl am nobj4 acid in 40 m of anhydrous
THF, the m xture was stirred for a further 3 hOolrs at roomtenperature

Emde/r an ?t Wittpeaclasioh of m?tsmmd Vgerm%cbﬂm gabtiéhzhideh el%gﬁ%altt%f mol ) of
exo/ en nol en: o- e_Mm Xxture was
stirr edd‘)gt feé{gﬁcﬂ{%oﬁgﬁﬁ 4]2 @nﬁ aﬁ&]aé?'f‘g\?(@ﬂ“@% i?ﬁﬁd" b & ofi ght

and the sol rethylasine wene dfﬂMllyI ¢heanrged fin 30hml cufe:irydlkéz@l@SUaﬂng asdpwnﬁ h wat er

For Zﬁ‘oﬂfti Sinp .2 i iffan gt g RTatbh Vit iRG 1 oo 1

(exo/ endo) - drapwise Wlmﬁilﬁmg\l-/(\féeﬂ aamuos At rooen hemperalere, 5132 yhleozami de was
then filteregnekf som%h%f é’é tﬂn%bbﬁ%ﬂn’d‘éqn'ﬂ-lﬁ werbSHley, Al the™- : 152
- 156C; Cl ﬁé

(exol en é"é"tH ‘?n‘é‘ﬁ'i"y?téf & doeAzrhes ddamyjiar 30 mizofBiM seslivmenydsoyideani ne

hydr ochl or i sisluftors in B0inalnofokatér evelr@ tABR &adaeld) tHY mixture was then extracted

100 m of e WS 9F mlara e %t‘%@d o0y et was clipdinfitorsd g

(0. 0097 rmlalnde cowentrated f under ded2éeckt presatre. afilet hesidueatwa$ filtdred and a

littl t } i . | t
vvlas h:a'f1 edatz?{r b%cs}ﬁg? Q;ae]r A%ﬁggrlélg}eqﬁ%@g?ané) ,Sé}ﬂie %%Eyw#ggg?tpgugdm o C
stand dher niyRess.and the ceide maduetivas gusfied bypreparative HRC ovsr R was

admi xed wi thB\ﬁ@Ir@f a@é’t@nl’(ﬁl@%&tbf Q@QS% ﬁ'ﬁflﬁﬂrbé@et ) %r%f@gﬁma— @%v@ xture
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dried. Colorless crystalline solid, np.: 166 - 170C (with deconposition).
M5 (Cl+): 285.2 (MtH)+ 40
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Example 18: methyl (exo/endo)-3-[(octahydro-4,7-methanoinden-5-yl-
25 amino)methyl]benzoate hydrochloride

and

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

benzoate hydrochloride

30

a) ethyl (exo/endo)-3-[(octahydro-4,7-methanoinden-5-ylamino)methyl]
benzimidate dihydrochloride



Exanpl e 30: _ _
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de (exo/ exo)-3-(3- phenyl oct ahydr 0- 4, 7- met hanoi nden- 5-yl ) 30
propi onam de was obtai ned anal ogously to the procedure given in Exarrpl e 29

f 3- L
(bxol ondo) "gg@g “e*"’b“"ﬁifﬁﬂgdr?ﬁ?'ﬁ?e’%“ﬁmgﬁémgﬁn SRR | ow

oi |y produc 0 (MHtH) + 41 b) _ _
(exo/ endo) - fBd ( 3- net hoxyphenyl ) propyl ] (oct ahydr o- 4, 7- met hanoi nden5-yl ) am ne

hydrochgri deyi (exo/endo)-3-[(octahydro-4,7-methanoinden-5-ylamino)methyl]-
benzoate hydrochloride

100 mg of the product from a) were dissolved in 6 ml of a mixture of water
and ftrifluoroacetic acid (6 : 1), and the mixture was stirred 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-[(octahydro-4,7-methanoinden-5-ylamino)-
methyl]phenyl}methanol hydrochloride

o0 A

CHH

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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Example 21: (exo/endo)-(3-aminomethylbenzyl)(octahydro-4,7-methano-
inden-5-yl)amine bistrifluoacetate

w Lk

TFA TFA

100 mg of 3-[(octahydro-4,7-methanoinden-5-ylamino)methyl]benzonitrile
30 trifluoroacetate from example 17, dissolved in 5 ml 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



20 were added a little at a time with stirring and the mxture was stirred
at roomtenperature for about 20 hours. The m xture was then acidified
usi ng a solution of hydrogen chloride gas in methanol and stirred for 30
mnutes, and the precipitated salt was filtered off. The filtrate was
concentrated and the residue was recrygbal lized froma m xture of

di i sopropyl : : rless crystalline bstance; np. 234
- 2368 I\/Ey(%@r ; S’zgggﬁ = %e“g@lﬂ%buﬁb% P&%éeltl? e¥a5e 'lg%e%eﬁ?fg a%epar ed
accor di ng twashed svitht ethesxtin@laguess ptiisanabs-exibaatad, eyuutiey combined
t oRIR2R3R4 5 f +. & +
345- OCH3- H- I—I-%—NE:HEF ?QM%%%&E?E% ied” ahdin %'% | %ﬁaﬁ@f‘ﬁ%ﬁ 862 2

organic phases’ were concentrated and the residue was purified by

5 preparative HPLC over RP-18 using acetonitrile/water (0.05% trifluoro-
acetic acid). After freeze-drying, 26 mg of product were isolated.
MS (ES+): 271.2 (M+H)"

Example 22: (exo/endo)-3-[(octahydro-4,7-methanoinden-5-ylamino)-
10  methyllbenzamidine bistrifluoroacetate

200 mg of ethyl 3-[(octahydro-4,7-methanoinden-5-ylamino)methyllbenz-
imidate dihydrochloride from Example 18 a) were dissolved in 15 ml of dry
ethanol, and about 20 ml of ammonia were slowly condensed into the

15 mixture. The compounds were boiled under reflux in ammonia for 3 hours,
and the ammonia is then allowed to evaporate overnight. The residue is
concentrated and then purified by preparative HPLC over RP-18 using
acetonitrile/water (0.05% trifluoroacetic acid). Freeze-drying gives 89 mg of
the desired product.

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

Example 23: (exo/endo)—(3-nitrobenzyl)(octahydro-4,7-methanbinden-5-y|)-
amine hydrochloride

HCI

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 ml of dry CHaCl2. 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 cyanoborohydride 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



ES+ 365- H OCHzO - H- HHCI ( MtH) + 286. 2 Cl + 375- H- OCH3- OCH3- H- H- ( M+H) + 302. 4
ES+ 385- OCH3- H OCH3- H- HHCI ( M+H) + 302. 3 Cl + 395- H. - OCH3- F- H- HHCI ( M+H) + 290. 3
Cl + 405- H OH H H HHCl (M+H) + 258. 2 ES+ 4110- H OCF3- H H HTFA( MiH) + 326. 2
36

three times with 50 ml of ethyl acetate and the extracts were dried, filtered

and concentrated under reduced pressure. The residue was filtered

through silica gel (CH2Clao/methanol 95:5) and again evaporated to

dryness, and the crude product was purified by preparative HPLC over RP-

5 18 using acetonitrile/water (0.05% ftrifluoroacetic acid). Some of the
resulting (3-nitrobenzyl)(octahydro-4,7-methanoinden-5-yl)amine trifluoro-
acetate was partitioned between ethyl acetate and potassium carbonate
solution (pH 11). The aqueous phase was extracted three times with ethyl
acetate, and the combined organic phases were dried and concentrated.

10 The residue was taken up in 2 N hydrochloric acid and a little acetonitrile
and freeze-dried. This gave 300 mg of a white solid.
MS (ES+): 287.2 (M+H)"

Example 24: (exo/endo)-(3-aminobenzyl)(octahydro-4,7-methanoinden-
15  5-yl)amine bistrifluoroacetate

WA

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 stirred 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% trifluoroacetic acid). Freeze-drying gave 23 mg of the desired
product.
MS (ES+): 257.2 (M+H)"

30 Example 25: (exo/endo)-(3-methoxybenzyl)methyl(octahydro-4,7-methano-
inden-5-yl)amine hydrochloride

/©\/CI:
H30~O N

CiH




Cl + 4210- H OEt - H H HHCI ( M¥H) + 286. 3 ES+ - OCF2- 4310 H H H HTFA (M+H) + CF2H
358.2 44 Cl+ 4410-H OPr ~- H H HHCl (M+H) + 300. 3 ES+
4510- H OFt - OCH3- H HTFA( MrH) + 316.3 Cl +

37
50 mg of (exo/endo)-(3-methoxybenzyl)(octahydro-4,7-methancinden-5-yl)-
amine from Example 5) were initially charged in 5 ml of dry acetone, 20 mg
of potassium carbonate were added, the mixture was stirred for 30 min and
9 wl of methyl iodide were then added dropwise. The reaction mixture was
5 allowed to stand over the weekend and then concentrated, the residue was
taken up in water and ethyl acetate, the phases were separated, the
aqueous phase was extracted twice with ethyl acetate and the combined
organic phases were dried, filtered and concentrated. The residue is
chromatographed over silica gel using ethyl acetate/heptane. The resulting
10  amine was taken up in 2 N hydrochloric acid and freeze-dried. This gives
14 mg of the desired product.
MS (Cl+): 286.4 (M+H)"

Example 26: (exo/endo)-(3-methoxybenzyl)dimethyl(octahydro-4,7-
15  methanoinden-5-yl)ammonium trifluoroacetate

o)

. H,G CH,
LI P oS
Hac\o N \\\ H o

F
H

53 mg of (exo/endo)-(3-methoxybenzyl)(octahydro-4,7-methanoinden-5-yl)-
amine from Example 5 were initially charged in 5 ml of dry acetone, and
61 ul of methyl iodide were then added dropwise. The mixture was allowed
20  to stand over the weekend, and a further 50 pl of methyl iodide were then
added. The mixture was allowed to stand overnight, 3 drops of
N-ethyldiisopropylamine were added and the mixture was then stirred for a
further 5 hours. The reaction mixture was then concentrated and purified by
preparative HPLC over RP-18 using acetonitrile/water (0.05% trifluoro-
25 acetic acid). Freeze-drying gave 53 mg of the desired product.
MS (ES+): 300.3 (M"

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

CIH

H & H
30 H

A mixture of 80 mg of 3-fluorobenzaldehyde, 97 mg of (exo/exo)-octahydro-
4,7-methanoinden-5-ylamine (amine 4), a catalytic amount of p-toluene-



465- H CH3- H- H HHCI (MrH) ' 256.3 Cl + 4710- H.CF3- H H HHCI (M+H) + 310. 3 ES+ 48
. 5- OCH3- COZCH3- OCH3- H- HHCI (M+H) + 360. 2 Cl + 4911-H F- F- F- HHCI ( MtH) + 296. 3
Cl + 505-HCl -H H HHCl (M+H) + 276.2 Cl + 515- H SO2NH2- Cl - H- HHCl ( M+H) + 355. 1 .
38
sulfonic acid and 7.5 ml of anhydrous toluene was boiled under reflux for
3 hours, the toluene was distilled off under reduced pressure and the
residue was dissolved in 5 ml of methanol. With ice-cooling, 29 mg of
sodium borohydride were added in small portions to this methanolic
5 solution, and the mixture was allowed to warm to room temperature. 2 N
HCI was added, and the precipitate was then filtered off, dissolved in hot
ethanol, cooled and admixed with ether. The resulting precipitate was taken
up in 2 N NaOH and dichloromethane, the aqueous phase was separated
off and the organic phase was washed with 2 N NaOH. The organic phase
10 was then dried with mgSQg, filtered and concentrated. The residue was
then converted into the hydrochloride using 2 N HCI. This gave 35 mg of a
white product.
MS (CI+): 260.0 (M+H)"

15 Example 28: (exo/endo)-~(2-trifluoromethylbenzyl)(octahydro-4,7-methano-
inden-5-yl)amine hydrochloride

CiH

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-ylamine (amine 1), 103 mg of
diisopropylethylamine and 2 ml of dichloromethane. The mixture 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% ftrifluoroacetic 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
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)"



~Cl+ 525-HHHHHCIM+H () 326.2 . ~Cl+ 535-HH HHHCI M+H () 312.2 o,

545-H H H HHCl ( MtH) + 340. 2 ES+ 5528-H F-F-H HHCl (M+H) + 278.2 45
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Example 29: (exo/endo)-(3-dimethylaminobenzyl)(octahydro-4,7-methano-
inden-5-yl)amine hydrochloride

H

a) (exo/endo)-3-dimethylamino-N-(octahydro-4,7-methanoinden-5-yl)-
benzamide

1.78 g (0.011 mol) of N,N-carbonyldiimidazole were added to a solution of
1.65g (0.01 mol) of 3-N,N-dimethylaminobenzoic acid in 40 ml of
anhydrous THF, the mixture was stirred for a further 3 hours at room
temperature under an atmosphere of argon and then admixed with 1.82 g
(0.012 mol) of (exo/endo)-octahydro-4,7-methanoinden-5-ylamine (amine
1). The mixture was stirred at room temperature for one hour and allowed
to stand overnight, and the solvent was then distilled off. The residue was
admixed with water and adjusted to pH 3-4 using 2 N HCI. The mixture was
stired magnetically for about 30 minutes, and the colorless crystalline
(exo/endo)-3-dimethylamino-N-(octahydro-4,7-methanoinden-5-yl)benz-
amide was then filtered off, washed with water and dried in a stream of air.
mp.: 162 - 156°C;

MS (CI+): 299.4 (M+H)"

b) (exo/endo)-(3-dimethylaminobenzyl)(octahydro-4,7-methanoinden-5-yl)-
amine hydrochloride

A solution of 2 g (0.0067 mol) of (exo/endo)-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
etherate and then, at 10 - 15°C and a little at a time, with 1.13 g (0.03 mol)
of sodium borohydride. The mixture was heated at 70°C for a number
of hours and later at 90°C and allowed to stand overnight. The solvent was
then distilled off and the residue was admixed with water and made
strongly alkaline using 2 N NaOH. The mixture was extracted 4 times with
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 (exo/endo)-(3-dimethylaminobenzyl)-
(octahydro-4,7-methanoinden-5-yl)amine hydrochloride was filtered off and
dried. Colorless crystalline solid, mp.: 166 - 170°C (with decomposition).

Cl +



ES+ 5628- H- OCH3- H- OCH3- HHCI (MtH) + 302. 3 Cl + 575- H CH2CH3- H- H- HHCI ( MtH) +
270.1 Cl + 5828-F-H H H HHCl (M+H) + 260. 2 Cl + 5928- SCF3- H- H H HHCI ( M+H) +
342. 0 ES+ 6028- H H OCF3- H HHCI ((M+H) + 326. 2 ES+ 615- H SCH3- H H- HHCI ( M+H) +

288. 2
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MS (Cl+): 285.2 (M+H)"

Example 30: (exo/endo)-[2-(3-methoxyphenyl)ethyl](octahydro-4,7-
methanoinden-5-yl)amine hydrochloride

CI) CIH H Hy
|G AR-NG
H

a) (exo/endo)-2-(3-methoxyphenyl)-N-(octahydro-4,7-methanoinden-5-yl)-
acetamide
(exo/endo)-2-(3-methoxyphenyl)-N-(octahydro-4,7-methanoinden-5-yl)-
acetamide was obtained analogously to the procedure given in Example 29
a) from 3-methoxyphenylacetic acid, N,N'-carbonyldiimidazole and
(exo/endo)-octahydro-4,7-methanoinden-5-ylamine  (amine 1). Yellow

viscous oil. '
+
MS (CI+): 300.4 (M+H)

b) (exo/endo)-[2-(3-methoxyphenyl)ethyl](octahydro-4,7-methanoinden-
5-yl)amine hydrochloride
(exo/endo)-[2-(3-methoxyphenyl)ethyl](octahydro-4,7-methanoinden-5-y|)-
amine hydrochloride was obtained analogously to the procedure given in
Example 29 b) by reduction of (exo/endo)-2-(3-methoxyphenyl)-N-(octa-
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-
methanoinden-5-yl)amine hydrochloride
CH

N. AHH

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



ES+ 6228- H H CF3- H HHCl ( M+tH) + 310. 2 ES+ 639- OH OCH3- H- NOZ- HTFA( M+H) ' 333. 2
ES+ . 0. ~'( )+ MtH 649- H~-H H HTFA 402.2 35CI 46 Anal o- M5 Exanpl egously
to Examl e

41
MS (Cl+): 314.0 (M+H)"

b) (exo/endo)-[3-(3-methoxyphenyl)propyll(octahydro-4,7-methanoinden-
5-yl)amine hydrochloride

5 (exo/endo)—[3-(3-methoxyphenyl)propyl](octahydro-4,7-methanoinden-5-yl)—
amine hydrochloride was obtained analogously to the procedure given in
Example 29 b) by reduction of (exo/exo)-3-(3-methoxyphenyl)-N-(octa-
hydro-4,7-methancinden-5-yl)propionamide. Colorless crystalline solid,
mp.: 186 — 188°C.

10 MS (ES+): 300.3 (M+H)"

Example 32: (exo/endo)-(decahydro-1,4-methanonaphthalen-2-yl)-
(3-methoxybenzyl)amine 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 ml

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 %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 methyl tert-butyl ether. The organic phases were
dried, giving the desired+amine as a light-yellow liquid.

35 MS (ES+): 160.0 (M+H)



65CCH/ NHC H 12 ES+ (MH)+ CH3 ~290.1 66CIH 1 / NHH 12 ES+ (MH) +
CH3 ~270. 2
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c) (exo/endo)-decahydro-1,4-methanonaphthalen-2-ylamine

A solution of 19 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
S5 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 methyl tert-butyl ether. The extracts were dried and the

solvent evaporated, giving exo-decahydro-1,4-methanonaphthalen-2-yl-

10  amine as a colorless oil which was preferably stored under argon.
+ : : :
MS (Cl+): 166.2 (M+H)

d) (exo/endo)-(decahydro-1,4-methanonaphthalen-2-yl)-(3-methoxy-
benzyl)amine hydrochloride

15  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-toluenesulfonic
acid, boiled under reflux for 3 hours. The solvent was evaporated, the
residue was dissolved in 50 ml 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 crystalline substance; mp. 234 - 236°C
MS (ES+): 286.3 (M+H)"

The compounds described below were prepared according to the stated
example:
30



O~ CdH
2 I/

| ES+ 67/ a H~ g // \\
NHg 12 ES+ (MtH+ H ~
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~ H12(MrH)+ O O CH3 ~364. 2

68C1 ~ CH

Example

Analo-
gously to
Example

R1

R2

R3

R4

RS

HX

MS

33

-OCH,

HCI

Cl+
(M+H)
272.3

34

-OCHj5

HCI

Cl+
(M+H)*
272.3

35

-OCHj,

-OCHjs

HCI

ES+
(M+H)"
302.2

36

-OCH,0O-

HCI

ES+
(M+H)"
286.2

37

-OCHj,

-OCH,

Cl+
(M+H)+
302.4

38

-OCH;

-OCH;,

HCI

ES+
(M+H)*
302.3

39

-OCH;

HCI

Cl+
(M+H)"
290.3

40

HCI

Cl+
(M+H)*
258.2

41

10

-OCF;

TFA

ES+
(M+H)*
326.2

42

10

-OEt

HCI

Cl+
(M+H)*
286.3

43

10

-OCF -
CF,H

TFA

ES+
(M+H)*
358.2




O OCH3369.1 C
Exanpl e 70:

~ CHI

ES 69/ NH~ ~~ ~~ H 12+ (MH) O O CH3 ~368. 2

(exo/ endo) - ( 3- net hanesul f onyl benzyl ) (oct ahydr o- 4, 7- net hanoi nden- 5-yl ) am ne
hydrochloride 5 65 ng of the product from Exanple 61 were dissolved in 3 m

of -met hanol .

4 m of sodium acetate buf4der were then added, and the m xture

was cooled o OC. Follow pg the slow pdditijon of |617 ng of g_r), t he
m xture was|10 stiyred at| room tenperpture |[for three hpurs. |The’ pregipitate
was filtered of4 W7 Hhd fhél fj11QRt e| wald dondtentr atHed| ud@ler I(Mﬂltl)fed
pressure. Spdi um b} carbonate spl ution was gdded to the| resi cueqooa:? t he
m xture was[extracfed w th etnyl acetgte. Af ter gryrngamd—frt+tratton, the
filtrate wag concentrated undef reduced prdgssurel The 60 ny |of ESrude
product 5 obtaimed were puridied-dm prewydtiye HPLG on TR 18 M.ﬁp.lj?g
acetonitrile/water| (0.05%trif] uoroacgetic gcid). |The product éontal I ng
fracti ons were—conpi-hed—the-acetonityile Vas refoved using Sr
evaporator, [the m xture was adjusted to pH|11l using pot assi ym Qﬁ.r.bonate and
et hyl acetate Y@s addgd. Th_«'e_I aq“.%ﬁ#‘f phgﬁe vva_i' e tr_ﬁct eché'hr e?M+H)*
256.3
Ci+
47 10 -H -CF; -H -H -H HCI | (M+H)*
310.3
ES+
48 . 5 -OCHj;|{-CO,CH;3{-OCH;3 | -H -H HClI | (M+H)"
360.2
Cl+
49 11 -H -F -F -F -H HCI | (M+H)*
296.3
Cl+
50 5 -H -Cl -H -H -H HCl | (M+H)"
276.2
Cl+
51 5 -H |[-SO;NH;| -CI -H -H HClI | (M+H)’
355.1
G -0, Cl+
52 5 -H -H -H -H HCI | (M+H)"
326.2
Q/O\ Cl+
53 5 -H -H -H -H HCI | (M+H)"
312.2
o
O/ Cl+
54 5 -H -H -H -H HClI | (M+H)"
340.2
ES+
55 28 -H -F -F -H -H HCl | (M+H)"
278.2




10 tinmes with ethyl acetate and the conbi ned phases were dried and
concentrated. The residue was taken up in 2N hydrochloric acid and a little
acetonitrile and freeze-dried. Freeze-drying gave 8 ng of the desired
product. M5 (Cl+): 320.1 (MrH)+ 15 Pharnmacol ogi cal data: Description of the
di uresis experinent: 20 Method The sal |4@| uresi s experinment was carried out
using mal e Wstar fats naving @ wel of 55 toTi75gr—1t6Thours—before t he
start of thp exper|inent, |the fleed, but not |the dfinking wat er, ERas
w t hdrawn f|ongg h arn'gral S..HThe_.oeHs [25-Her eo(;p{njormzed KHed (P K@Qﬁfl ifnto

di uresis capes. The substfance [from Exanpl e [5) wa$ di sspl ved nki ng
wat er and apgm-r-stHered—oerally a-t—a_dgsage of 20 py/kg jof hnrym.h.t in a
vol ume of 1P rT1/k . The clontr gl group receilved, orally, the cormesp()ndi ng
vol unme of dri waker fas,\ve The, excreti pn gf lurine ach|group
for the firpt h ursgand i'H ¢ QﬁschberT d|fr "8 24 urs(l\ﬂﬁ'é’)qwasured

The urine electrollytes sddi umland potfassi um wer el det er[m ned [by270, amg
photonetry [fl ame jphot ongt er Hppendor{f, Hanburg)| and [chl orijde \was
determ ned potentifonetrigally |(chl orijde metter Eppendorff). The ol al i ty of
the urine was ¥t drnidded |usFng t hH frleed ng- pbi nf ddprieddClon Me+Myd
(osnonet er \/ogel, G ef3en). 39 Urine |and ellectrofjyte excreti orésﬁrfi
osnolality pare stqted 1nm 7Kg, motkg angTosnpt+kgfof—body—weioht ,
respectivelly. The ratio df Na#/ K+ is jan indicatipn of [the qial Gy of effect
of a diuret]c.s50Thg regul tissgryen -Hn tihe.q abl eqar b agi thigd)i ¢ fpags i th
standard depiation. - 48 Resuylts: Uri neNaKCl Gsnpl al i t|Na/ K
m / kmmol / knpsweH-K—nreand— 5-thours9.1730. 260480} 386 430 61| 342.0
SD3. 690. 140{ 200. 231. 330. 36 Vehicle ES+
60 28 -H -H -OCF;| -H -H HCI | (M+H)"
326.2
ES+
61 5 -H | -SCH; -H -H -H HClI | (M+H)*
288.2
ES+
62 28 -H -H -CF; -H -H HClI | (M+H)"
310.2
ES+
63 9 -OH | -OCH;, -H -NO, -H TFA | (M+H)*
333.2
ES+
o M+H)*
64 9 -H cu’g:r -H -H -H TFA (
: 402.2
(3SCI)




control Drinking water nmean 6 - 24 hours 26.84 1.75 3.95 1.44 32.32 0.45
10 m/kg of BWSD 6.44 0.47 0.93

46
Analo- |MS
Example gously to
Example
CiH
65 H H ES+
Cl AT 12 (M+H)*
CH, : E 290.1
CHH
66 H H ES+
{ H 12 (M+H)*
CH, > ": 270.2
/O
57 \ n ES+
68 ES+
369.1
69 H H ES+
\//S\\ o7 12 (M+H)
O o CH, > ': 368.2

Example 70: (exo/endo)-(3-methanesulfonylbenzyl)(octahydro-4,7-metha-
noinden-5-yl)amine hydrochloride

\
// \

o) O x HCI

65 mg of the product from Example 61 were dissolved in 3 ml of methanol.
4 ml of sodium acetate buffer were then added, and the mixture was cooled
to 0°C. Following the slow addition of 617 mg of Oxone®, the mixture was
10  stirred at room temperature for three hours. The precipitate was filtered off



0.40 7.17 0.12 p.o. n=5 nmean sum 36.57 2.01 4.42 1.82 38.81 0.47 SD1 -

hogr59.080.370.970.267.000.11 meanl - 5
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and the filtrate was concentrated under reduced pressure. Sodium
bicarbonate solution was added to the residue, and the mixture was
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 preparatve HPLC on RP-18 using
acetonitrile/water (0.05% trifluoroacetic 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 orally at a
dosage of 20 mg/kg of body weight in a volume of 10 mi/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 ml/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.

24



hour s12. 390. 310. 750. 607. 820. 47 SD8. 030. 270. 430. 373. 080. 31 Exanple 5 50 ny
in 10 m of drinking waternean6 - 24 hours22.571.293.571. 5730.510. 37 / kg of
BW'p. 0. SD6. 000. 660. 600. 545. 060. 18 n=5 neansunB4. 961. 604. 312. 1738. 330. 38 SD1
- 24 hours9. 140. 640. 610. 413.470. 16 Assessnent: at a dosage of 50 ng/kg
oradly, the substance from Exanple 5 548showed no salidiuretic effect in
rats, conmpaped Lg the control. Description of the Caco 2 nodel The Caco 2
ained fromthe Anerican Type Culture Collection (ATCC) and

cell line was o
kept in Dul becco's Modified Eagle Medium (hi gh 10 proportion of glucose),
suppl ement ed wi th ngn-egsentiall am no | ut.gm .
peni cil | i n/streptomjcinand 109 strer b’?iﬁé :}iaL at lgal &Selgﬁwolglﬁy N‘E!Kﬁ]
i ncubat or under a 10% Q@ at nosgphere |A/kg5% meiollkg ve atrespiigi c hupi dity
and at 37C.| The cell{s were grown in cell ¢ulture f|lasks (175 cnR). For the
transport Studies, the CO 2 ¢elfs re_(noculateg—onto potycarborate cel |
culture inderts (Costar|M™&@nswel t8(r)|, 998t e026;8:483038m 5 5\!@1 abé1| 4. 71
cnR) at a dell density pf 6.5 XholP¢ cell s{cn2 and | ncupated injsix-Wwell
culture trgys, changing e medium affter_jour, and e gnf days apd_tien every
ot her day. |21- \;e@,ic?e'S-da,StDs! d—pnol a;urg'e\.?.ér-éﬂd“ 0t § %3 he ed@dr Al s.
control 6-24 |26.84) 1.75/ 3
mean - . . . . . .
Drinking water h %) 1.44 32.32 045
10 ml/kg of BW o
0.0 SD 6.44| 0.47] 0.93| 0.40 717| 012
n=5
mean sum 36.57) 2.01) 4.42| 1.82 38.81| 0.47
SD 1-24 | 9.08 0.37] 0.97| 0.26 7.00, 0.11
hours
mean 1-5 12.39| 0.31| 0.75| 0.60 7.82| 0.47
hours
SD 8.03| 0.27] 0.43| 0.37 3.08 0.31
Example 5
50 mg in 10 ml |mean 6~24 12257, 1.29| 3.57| 1.57 30.51| 0.37
of drinking water hours
/kg of BW p.o. [SD 6.00, 0.66| 0.60| 0.54 5.06| 0.18
n=5
mean sum 34.96| 1.60| 4.31| 2.17 38.33| 0.38
SD 1-24 | 914/ 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-glutamine, penicillin/streptomycin and 10% strength fetal calf serum, in



10 I n each test series, a 21-day-old nonol ayer was tested for its
praperties using 3H dextrane as perneability marker. The val ue of the
transfer rate (cunulative) after 120 mn had to be in the range of 2% The
growt h medi um was renoved fromthe apical and the basol ateral side 15 and
t he nonol ayers were then rinsed with t4@ transport buffer (Hank's bal anced
salt soluti MP% ; i ~8 g . the cells were
equi | i brat e%{]éjt . &é"ulr"lgg&g %Z%ég é&nﬁ%&&%&%%?%%]_%@wﬁ atpigs € buffer
i s then rentinadityBns atedt®C; dinecelissverergrodinds well eiture Biasksx17i5ecm(). HBSS
buf fer and O,@rﬁ% d 0.t apical Hu e TRV % st.rength
(v/v) DIVISO%(%I ll?f{léort]. ﬁgﬁt gg{&%%ngﬁﬁtra%?joné)f%élgt h‘%@el r'@&@?éeéjri%ﬂt was 1
nm that fdoly¢arbeaaienaeltquiureningertsaéCastar Mraffekwellsmgpd)nmsize: \Bepen,carri ed
out at 87C qhcat art g,?.,B add t apor si de
(apical). Transport ﬁu era g\nceteﬂgju%]m?g?gc?ﬁér’\ ‘\a‘;atcglgé%{ﬁ %@dﬁﬁgwgtggdﬂent si de
25 (basol at®¥-avell culturaitraysachangingr thet mediumn \afies fosmapt eaighiedays akdn fr om

the basol attaedl evédrdeothér ay. I L RbasRAoRY nidreiyersére E%Hgﬁogphgf a

tenperature of 37C. Apical “sanples were taken at "‘the start an he end
(120 nin), LPEMBhe recovery rate of the compounds coul d be determi ned
usi ng these concentrations and the cunul ati ve basol ateral concentration. 30

Th | yzed PLC., Th bj i ffici

(Pape) 10s O el sk "Retho %, AL-Bl s o B5RE e te3fed Taicke aigertago | n
whi ch dr Jdtusigiotedextrand lasvpermeabiity trharkennBhewalud of dne dramsfemesitel 35 x
s), V denot(%anﬁﬂﬁi\)fe')%bﬂ1ﬁé'dﬁ%dcf‘t()‘%'sn"tg'ﬁ'ﬁgéég»ggg{‘.a”ber (m), A denotes

the surface area of ‘the nonolayer (¢ es the initial
concentration (g or conmpound/ M) in the donor chanber. The flow through 50

L he mmonol ayFte RSwiAneHIUM Was! feffbvereroMMeapivg AiRPMebaidaterangae! fat ! on
the initrally

urve (P nitd UiF rBORHEHRTS) Worp 1then, RASRch MRS WGneped: bUTEAr Gienka ¢ hr oo
replicati ortalasced salt sohetiorapEu? & ednRane 2/8lgleof gluobeey,rea:iu ;ﬁﬂ% tdé!ngﬁ 5
2beor pt | onderELABSt B 87-C il 1630 SimbEG b tar Ty Hhe on
curve. AccdﬂBSSd)ufferésﬂtﬁr’emnhI;veﬁtturssop (Artursson P., Karlsson J.; .
o auag T e RS iRk (% Gl AL RS Red
Absor bell f rRMSQ@nd added to the apical buffer, giving a 1% strength (v/v) 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 samples were taken at the start and at the end
(120 min), so that the recovery rate of the compounds could be determined
using these concentrations and the cumulative basolateral concentration.
30 The compounds were analyzed by HPLC.
The apparent permeability coefficient (Papp) is calculated using the
following equation:

d-V
p =‘c
ap a’t-A-co

in which d¢/dt denotes the flow through the monolayer (ug 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 cg denotes the initial
concentration (ug or compound/ml) in the donor chamber. The flow through



Exanple 5~\ Hp- N.~HHI| HCH 100 3 CCHH Exanple 10- N~ HHF H
100 CHH~NH= NI '
50
the monolayer was calculated from the cumulative basolateral
concentration at the corresponding point point of time using 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. Papp 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.



NHs o CIH S 3226~<5 ~ CIH\ | ~ NNHs | NHz ~2 CCHN - NH 2 OS 2120/
ClHl | / / N~YNH2 O NH2 The ability of the conpounds of the forrmula I or
| a to cross nenbranes is 5 considerably superior to that of the

NHE3- acti ve conpounds of the

51
Results:
Absorbed
fraction [%]
Example 5 100
Example 10 100
o CH
S 3226 I <5
CH
S 2120 <1

The ability of the compounds of the formula | or | 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. Ausubel, F.M., Brent, R., Kingston,



acyl guani di ne type knowmn fromthe literature (J.-R Schwark et al. Eur. J.
Physi ol (1998) 436:797). Description of the NHE activity neasurenents: 10
Most nol ecul ar bi ol ogy techniques follow protocols fromthe works "Current
Protocols in Ml ecul ar Biol ogy (eds Ausubel , F.M, Brent, R, Kingston,
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Under the microscope, a check was made after approxmately 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



15 535 nmand converted into the pH by nmeans of calibration curves.
Differing fromthe protocol described, the cells were incubated in NHCl
buffer (pH 7.4) even during the BCECF | oading (NH4Cl buffer: 115 mm NaCl,
20 nm NH4CI, 5 mMmm KCl, 1 nm Cad 2, 1 nm ngSO4, 20 nm HEPES, 5 mm gl ucose, 1
ng/-m BSA; a pHof 7.4 is established a8ing 1 MNaG—l) The 20 intracellul ar

di f t e d I e fer to
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NHE3 | Cso [mlta&onwa\nelemhs of 5051andd40 roh ahmaﬁ%mssmn 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 NH4Cl buffer (pH

7.4) even during the BCECF loading (NH4Cl buffer: 115 mm NaCl, 20 mm

NH4Cl, 5 mm KCI, 1 mm CaClz, 1 mm mgSO4, 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® -containing buffer (133.8 mm NaCl, 4.7 mm

KCl, 1.25 mm CaClp, 1.25 mm mgClz, 0.97 mm Na2HPOg4, 0.23 mm

NaH2POg4, 5 mm HEPES, 5 mm glucose; a pH of 7.0 is established using

30 1M NaOH). For the determination of the 0% value, the cells were

incubated in an Na+-free buffer (133.8 mm choline chioride, 4.7 mm KCI,

1.25 mm CaCl2, 1.25 mm mgCla, 0.97 mm K2HPO4, 0.23 mm KH2HPOyg4,

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



WD 01/ 44164 55 C ai nms: PCT/ EPO0/ 12107 1. A substituted norbornyl am no
derivative having exo-configured nitrogen and an endo-fused five-, six- or
seven-nmenbered ring of the formula | or 5 having exo-configured nitrogen
and an exo-fused five-, six- or sevenmenbered ring of the formula | a R4
R3, ~, RS RAla S~/-2nR3 ~,R5 RB4Y ~A~-N~~1- 1 S~1 fS2 Rl R2 ~ g~N
R1 10 i n whjgde i Cl-C4)-alkylene; S1 is a free electron pair or

e o

(C1-A4)-al k Cl-C4)-alkyl or h
Example Rat NHE3
ICs0 [UM]
5 0.81
(+)-6 0.5
(-)-6 1
10 0.9
9 5
8 70
7 31




where, if S1 and S2 are alkyl, X in the resulting grouping 15 [-N+(S1 S2~ X
] corresponds to a pharnacol ogically acceptable anion or trifluoroacetate;
Bis a saturated or unsaturated five-, six- or seven-nenbered carbon ring
whi ch may be nono- or, independently of one another, polysubstituted by
oxo, hydr oxXWQ 01@4184) - al koxy and (Cl-88)-al kyl ; 20 andP@T/EFID/1R%07 R4 and
R5 are, independently of one another, h, OH F, C, Br, I, CN, NO2,

am di no, -CQ2R(11), -CONR(11)R(12), -SO~-R(11), -SOSNR(11)R(12),

(C1- C4) - al Kylaimge1- c4) - al koxy, (Cl- C4) - al koxy- (Cl- C4) - al kyl, 25

(C1-CA4) - al koxy-(C1-C4) - al kyl oxy, hydroxy-(Cl-C4)-al kyl, (C3-C7)cycl oal koxy

henyl oxy, wher e. ghenyl i ubstituted or substituted b to th
subst i t tent ¥, AvsHEsttdied Nasherviamaine Serivativeivying exarcondeniead siffagesm t he
g_r Ot(JpClcon)si and o endd-fusad fivis-, @Iid ca?s?wrfmemb@garrmg ofiheéfamalisnl gm no,

i - (Cl-G4) - a -(C1-CA) a . .
di - ( Cl- g) %‘M’ aﬁ%“%g‘?’(‘@’gﬁ) ‘*ﬁﬁ%?r‘" a(‘é{-a&él?)-“%ff"ﬁﬁdaﬁ’\vﬁb-?&@f) S8Y&, 5 56

wher e sorme membearediringef thg doroyda lat ons in the al kyl radicals may be
substituted by fluorine; R11 and R12 are, independently of one another, h
or (C--C4)-al kylgg Wwhere sonme orjall of the hydrogen atons in the alkyl

radi cal s may.be |sub l;jituted by }Iuorine; ris 0, 1 or 2, sis Jlgor 2; or 10
R1 and R2, nd R4 or R4 and R5 in §dch case together are

agroup - O (CH %f\? or 2; and the raR$ 85 R2, R3, R4 or R5
F

whi ch remai B2 njac re, independentl oneS4nse er, h, OH, F,
Cl, Br, I, CN, MR, ani ~/ERR(11), - CONRETINRIR}I NSO/ R( 1
“SOSNR(11) R(12), (C~-CA4)-al kyiB| (C~C4)-al koxy, 1 ‘.0

(C~-CA) - al koxy- (C~-C4) - al kyl

10  in which:

A is (C1-C4)-alkylene;

S1 is a free electron pair or (C1-C4)-alkyl;

S2  is (C1-Cy4)-alkyl or h;

where, if S1 and S2 are alkyl, X" in the resulting grouping
15 [-N+(S182)— X1 corresponds to a pharmacologically
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, (C1-C4)-alkoxy and (C1-C4)-alky!;

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), -SO(R(11), -SOsNR(11)-
R(12), (C1-C4)-alkyl, (C1-C4)-alkoxy, (C1-Cas)-alkoxy-(C1-Cg)-alkyl,

25 (C1-C4)-alkoxy-(C1-C4)-alkyloxy, hydroxy-(C1-C4)-alkyl, (C3-C7)-
cycloalkoxy or phenyloxy,
where phenyl is unsubstituted or substituted by up to three
substituents, which are independent of one another and
selected from the group consisting of F, Cl, Br and
30 methoxy;
amino, (C1-Ca4)-alkylamino, di-(C1-C4)-alkylamino, amino-~(C1-C4)-
alkyl, di-(C1-C4)-alkylamino-(C1-C4)-alkyl, (C1-C4)-alkylamino-(C1-
C4)-alkyl,



. (C3-C7)-cycl oal koxy, hydroxy-(C~-C4)-al kyl, am no, (C-- C4)-alkyl am no,
di - (C~-C4)-al kyl am no, am no-(C--C4)-al kyl, di-(C-C¢4) 20

al kyl am no- (C~-C4) -al kyl, (C~-C4)-al kyl am no-(C~-C4) -al kyl, where sone or
all of the hydrogen atons in the al kyl radicals my be substituted by
fluorine; R11 and R12 are, independentbg of one another, h or

C--C4)-alkyl, 2 f .fhe hydrogen, at I n. the al kyl
Eadi cal) s maz be g\ﬁ/ﬁgﬁ ? 8&'%38 ’b@" Pﬂﬂ)er ﬁ%%rpgpni%ogn’s 'TI}BP ai‘gﬁgaa@a[% Bay2;
except for benzylb@subsitotes ky fluomindianoi nden-5-yl )am ne, 30 and its
pharmaceutical |y pr¢¢epigRye salts or trifluoroacetates. 2. A conpound of
the formula | or | a as claiped in claim 1l having exoconfigured nitrogen
and an endo-fused fi ve-36: IRdepengdrpily etione agotitert her{Gr-@a)alkylor havi ng

exo-confg gured nitrogen and apherPsbieeer fd"v?f tHy h%??o%%n”ﬁ eq thbng of
the formula | a, in which: Alg(C~_- -alt%éene;, IS a Tree electron
pair or methyl: S2 is h: B is?kyldadicalst mwaydie sipstituted bydluoripe;

orsi x- menber ed car bonisr@,mgor 257 R1, R2, R3, R4 and R5 are, independently of
one anot her, h, 'noi, f%pléioxymat hyl, OH nethoxy, F, C, Br or iodine; or
5 R2 and R3 together 2r et CH2-O; and the remaining radicals Rl, R4 and
R5 or

10 R1and R2, R2 and R3, R3 and R4 or R4 and R5
in each case together are a group -O-(CH2)n-O-;
n is 1or2;
and
the radicals R1, R2, R3, R4 or R5 which remain in each case
15 are, independently of one another, h, OH, F, CI, Br, I, CN, NO>,
amidino, -CO2R(11), -CONR(11)R(12), -SO[R(11), -SOsNR(11)-
R(12), (C1-C4)-alkyl, (C1-C4)-alkoxy, (C1-Cs)-alkoxy-(C1-Cg)-alkyl,
(C3-C7)-cycloalkoxy, hydroxy-(C1-C4)-alkyl, amino, (C4-Cg4)-alkyl-
amino, di-(C1-C4)-alkylamino, amino-(C1-C4)-alkyl, di~(C1-C4)-
20 alkylamino-(C1-C4)-alkyl, (C1-C4)-alkylamino-(C4-C4)-alkyl,
where some or all of the hydrogen atoms in the alkyl
radicals may be substituted by fluorine;

R11 and R12
are, independently of one another, h or (C1-C4)-alkyl,
25 where some or all of the hydrogen atoms in the
alkyl radicals may be substituted by fluorine;
r is 0, 1or2;

s is1or2;
except for benzyl(octahydro-4,7-methanoinden-5-yl)amine,
30 and its pharmaceutically acceptable salts or trifluoroacetates.

2. A compound of the formula | or | 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 formula | a, in which:

A is (C1-C2)-alkylene;

S1 is a free electron pair or methyl;

S2 ish;

B is a saturated or unsaturated five- or six-membered carbon ring;



are, independently of one another, h, OH F, C, Br, |, CN, NO2, 10
(Cs-22)-al koxy, am no, (Cl-C2)-alkylamno or di-(C--C2)alkylam no, where
sonme or all of the hydrogen atonms in the al kyl radicals nay be substituted
by fluorine; and its pharmaceutically acceptable salts or _ _
trifluoroacetates. 15 3. A conpound of &he formula | or I a as clainmed in

claim1 or ha fideggured nitrogen and an endo-fused five- or
six-nenbere?%ﬁ?@rp%q"ﬁsﬂgﬁgtﬁ%l a | or having exo-configured nitrogen and an
exo-fused five- ofira,Hedepsnganilyeptanei anpther, theamipomhydraxymethyl, WdiHch: 20 A

is (C--C2)-al kyl erfsthéXy, IFS G, Bfgﬁd@jli&qtron pair; S2is h; Bis a saturated
or unsaturated five- ((%ysix-menbered carbon ring; RL, R3 and R5 25 are
hydr ogen; afl R2 and R4 are, i ndependent|ly of one another, h, nethoxy, F or

Cl; or B aR2 &% R3 together are -O-CH2-O; and Rl, R4 and R5 are hydrogen;

and its pharnmaceuj] YarBCeLRLAbRE salts. 35 4. A conpound of the fornula
| or I a as clai n%d@%?rlr‘]éro%{g gfeﬁ?@ré 'of clains 1 to 3 having exo-configured

ni trogen anéndn endo-fused five- or sixnmenbered ring of thenLorngla_l orf
the Pgrﬁﬁfgﬂﬁ“ﬁnﬁ’%‘h@ﬁff‘ék‘f%ﬁﬁg, RARIRS: et ng concerned. o o "9
are, independently of one another, h, OH, F, CI, Br, I, CN, NO2,
10 (C1-C2)-alkoxy, amino, (C1-Cg)-alkylamino or di-(C4-C2)-
alkylamino,
where some or all of the hydrogen atoms in the alkyl
radicals may be substituted by fluorine;
and its pharmaceutically acceptable salts or trifluoroacetates.
16
3. A compound of the formula | or | a as claimed in claim 1 or 2 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- of the
six-membered ring of the formula | a, in which:
20 A is (C1-C2)-alkylene;
S1 is a free electron pair,;

S2 ish;
B is @ saturated or unsaturated five- or six-membered carbon ring;
R1, R3 and R5

25 are hydrogen;

and R2 and R4
are, independently of one another, h, methoxy, F or CI;
or
R2 and R3
30 together are -O-CH2-O-;
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



exo/ endo- ( 3- chl or obenzyl ) (oct ahydr o- 4, 7- met hanoi nden-5-yl ) am ne,

exq/ endo- ( 3-f | uor obenzyl ) (oct ahydr o- 4, 7- net hanoi nden-5-yl ) am ne, 5
exo/ endo- benzo[ 1, 3] di oxol - 5-yl net hyl (oct ahydr o- 4, 7- net hanoi nden- 5-yl )
am ne, _ _
exo/ endo- (rac) - (3- met hoxybenzyl ) (oct ahygd o- 4, 7- net hanoi nden- 5-yl ) am ne,

exof endo- “% o308 HEEIRERGY o B0 BRYRE Gorndara R oplodRocdmpatads,
exo/ endo-[1 emgmnwxw%enyl ) et hyl ] (oct ahydr o- 4, 7- met hanoi nden-5-yl ) am ne

exo/ endo- (3e§6ﬁéﬂﬁ€§9£§i’§f&%§ﬁz§ll@c@ah@d?&‘4@3‘7‘?&“958 ihden-5-yl)amine,

H- 4, 7- met hanol nden

exo/ endo- (SBXQ/@@ﬂédérfﬂﬂrW@&Zﬂ (actehydrpad [Hemethancindan-8-yHamineanoi nden~5-yl )

am ne, ego/ @n@/@nﬁaaoéwz%)[ﬁaidnaﬁmisagl Yl(béahydro-4 7-methanoinden-5-yl)-
H 4, 7- met hanogi.nden- 5-yl ) (3nmet hoxybenzyl)

exo/ endo- (38M™N& 6 7, 7a- hexahydr o- 3H 4, 7- net hanoi nden- 5-yI ) ( 320

met hoxybenzgkc)/@mdoe(rac) -(3- methoxybenzyl%}octahydro-4 7-methanoinden- 5-yq
exo/ endo- (d éﬁ,@(dro 1, 4- met hanonapht hal en 2-yI ) ( 3- met hoxybenzyl ) ani ne,

exo/ endo- ( 3, fl uorobenzyl ) (oct ahydr o- 4, 7- met han0| nden- 5- yI )am ne,
exo/ exo- ( 3- exe/endber)3-nietboryhyahzyl) (bdah@rb@@mdﬁmnﬁmde 25

d
ohar ot | Xy ERSETSNYmERSHBRN Y Tobiafy %gmﬁﬁ%@%ﬁd%@mﬂﬁw@gunht of
t he formul a€Xo &@d@’r[éu( etmxmnbemﬂ)%yluoemhyﬂm-w -hethannindanv-5rd)-

exo- confi gupghétm ne and an endo-fused 5- or 6-nmenbered ring, 30 the
foll owi ng co

exo/ endo- ( 3¢ %BB %gﬁﬁﬂﬂ ‘%@ Coni)%%ﬁgi 8, 7l arbexahysiradtiidsZynethaneiaden-

exo/ endo- ( 35§lyaminéenzyl ) (oct ahydr o- 4, 7- met hanoi nden- 5-yl ) am ne,

exo/ endﬂ; ( 3¢ %éféﬂElBtlg'?ﬁ%'r%tgér?zyﬁ(éa Q 5, 6;873.' ﬁex%ero—?;lH-li 7-metﬁrenc§1|a (e)h_nden

5-yl)ammn
exo/ endo- (35'M|)amlbﬁenzyl )(3a, 4,5, 6, 7, 7a- hexahydr o- 3H 4, 7- met hanoi nden5-yl ) a

m ne, )
exo/ endo- beﬁ)é%/endo (3a 4 5 6 7 7a hexanWr&) éi%?%thin‘?'”det“hang nden- 5-yl ) am ne,
59 exo/endB‘- ‘HE/;’ (‘QY H't%(ybenzyl )(oct ahydr o- 4, 7- met hanoi nden- 5yl ) an ne,
exo/ endo- (%xd/éndﬁ%ﬁ@ﬁ)’@@@?b-)ffe&éh H—ﬂ?%éﬁhhéﬁﬂeﬂ@%é} yl)am ne,

exo! onclL - SERENEBIBUHERE) ) (oct ahydr o- 4. 72 met hanoi nden-5-y1) ani ne.  and
exo/endo-(decahydro-1 4-methanonaphthalen-2-yl)(3-methoxybenzyl)-
amine,
exo/endo-(3,5-difluorobenzyl)(octahydro-4,7-methanoinden-5-yl)amine,
exo/exo-(3-fluorobenzyl)(octahydro-4,7-methanoinden-5-yl)amine and
25 exol/exo-(3-methoxybenzyl)(octahydro-4,7-methanoinden-5-yl)amine
and its pharmaceutically acceptable salts or trifluoroacetates.

5. A compound of the formula | as claimed in one or more of claims 1 to 4,
having exo-configured amine and an endo-fused 5- or 6-membered ring,

30 the following compounds being concerned:
exo/endo-(3-chlorobenzyl)(octahydro-4,7-methanoinden-5-yl)amine,
exo/endo-(3-fluorobenzyl)(octahydro-4,7-methanoinden-5-yl)amine,
exo/endo-(3-fluorobenzyl)(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-yl)-
amine,



exo/ endo- ( 3, 5-di fl uor obenzyl ) (oct ahydr o- 4, 7- met hanoi nden-5-yl )am ne, and
Its pharmaceutically acceptable salts or trifluoroacetates. 10 15 20 6. A
process for preparing a conmpound of the formula | or I a as clainmed in
claim1l1, which conprises a) reacting a conpound of the fornmula Il or Il a I
| I4da with a conpound of the fornula 169 in the presence of suitable

of the f ag"?‘?y‘“fﬁFGB"a@Rﬁ"' foolha MG AGORHFrTindeS: R 6] % B

Rl, R2, R3,Yll@M® R5 are as defined above, while independently of one

anot her A" bo@nBerd) P8 rfdioRberthfidoradibs, AmbhahohidohF il kv _and

e carbo up reﬂresent

A and A" toget
the same nu F’“ P gﬁ?MGa%metagnmamtha}en 31)4')&131‘?@ qnﬁVBT medi at e of
the forraul aamihedr 1V a

exo/endo-(-)-(3-methoxybenzyl)(octahydro-4,7-methanoinden-5-yl)amine
and
exo/endo-(3,5-difluorobenzyl)(octahydro-4,7-methanoinden-5-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 Il or Il a

P2 R1 52
15 \Bj Ha

with a compound of the formula Il in the presence of suitable reducing
agents and optionally also Lewis acids directly to give compounds of the
formulalorla

20
R4

R3 RS pn

i
e NS

R1

in which 81, 82, B, R1, R2, R3, R4 and R5 are as defined above,
while independently of one another A' is a bond or (C4-C3)-alkyl
25 and A" is h or (C4-C3)-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



R5 SI1 R4AIVR3 R uR2IVa formed fromconpounds of the fornulae Il or Il a
and I'll, in which, if S1is (Cl-C4)-alkyl, an oniumnitrogen is forned
which is associated with a counterion, such as, for exanple, chloride or
tosylate, 5 and then converting the internediate with suitable reducing
agents into the conpounds of the formugg | or la, or c) reacting a conpound
of the formula bh or Il @with an alkylating agent of &fe fornula V 10 R4

R3~ ~ ,R5 ,  ~ ﬁz_Rlir{whichUisanucleop5|ica||y|su titutable group
-such as chioNF oo i odi ne and RsogesW.atd_ t gyl ate~or
triflate 15 an eope Zgl spare as d ¢d ahov B e the
carbon ato 1J°‘| S attacisd correspgd 0 lp"car bon atomof the
carbonyl group, geeferably in t presence of pan-nucl eophili ¢ bases, such

as diisopropyl ethylam ne, 20 or d) reducing caltoxam des of the fornula Vi
or VI a formed from compounds of the formulae Il or Il a and lll, in which, if

S1 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 formula | or |a,
or
c) reacting a compound of the formula Il or Il a with an alkylating agent of
the formula V

10
R4

R3 RS A
A Y
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 VIl a

RS §1 82 s -
BN =Sy '5-% -
R3 R \B} 5 &~ Q
R3 R1
R2 R2 Via

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



R4, ~,A* ~1 ~S2 R5 VI R4 R3~~RIC BIl ~R3 R2 R A* ORL VI a in which A* is
a bond or (C~-C3)-alkyl and the other radicals are as 25 defined above to
give the corresponding amnes; or 61 e) nono- or dialkylating conpounds of
the formula | or la in which Sl is a free electron pair and S2 is hydrogen,
wi th al kyl ating agents of the fornula @1l 5 S*-U VIl in which S* is

(C-C4)-al ké?mo %r'cﬂ?ﬂzlaﬂﬁﬁ'd&%&ﬂ% of iaYdrRblA! 8F i GhidnPEY 184 nes o

t ry a
quaternary free electron pair and S2 is hydrogen, with alkylating agents of the formula

Vi
5 S*—U vil
in which S* is (C1-C4)-alkyl and U is as defined above, thus
obtaining tertiary amines or quaternary ammonium salts;
or

10  f) reacting a dicyclopentadienylplatinum complex of the formula VI

\\I Vil
Pee—
c”\

with amines of the type of the formula IX

15
R4
R3 Ry
R2 A/k M
R1 /N
$2 s

in which 81, S2, R1, R2, R3, R4 and R5 are as defined above,
while independently 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 |;
25 optionally followed by conversion into the pharmaceutically acceptable salt
or trifluoroacetate.

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.



or 10 f) reacting a dicycl opentadi enyl plati num conplex of the formula VIII

w t.h am nes of the type of the formula IX15 R4 R3, ~,R5 ,,,~ R Y ~A~" ~
~RLS2SLIXHN/ \ inwich S1, S2, Rl, R2, R3, R4 and R5 are as defined
above, while independently of one another A" is a bond or (C--C3)-al kyl 20
and A" is h or (C-—-C3)-alkyl and A ang2A" together with the carbon atomto

Ao he A 8 lher ks o B ot LSt | o G S8 e It Clavad 1 BB oRusiunge. of
the formul aofa rﬁédlcpmamm&bdtheftrddtmmdobprcxphy@dsmh@spm;tbr%/_ Efsorders ]lcn

h ti tr (o] e use of a
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for the treatnent or prophyl aX|s of disorders of the 30 respi ratory drive.

2 et | S 2 THe deccOrBeithdurkf | br Pad Qufhétpth bR 1 the'Bhabify

production o | canent for the treatment or pro axl's respl ratory
di sorders, Eaﬁagglpemeai fay the jreadmgnter P@&byladt%@gfsrmrm ders, such as sleep
apneas. 5 9. The use of a conpound | or a as claimed in claim1l1 for the

' i cagnment for t etreat | axj s of ,snorin
production % ?hgeu%ecoafa compound [ orl aas calme |n c[an#n ¥fort e production J

of a medicament for the treatment or prophylaxis of acute or chronic renal
10  disorders, in particular acute kidney failure and chronic kidney failure.

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

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

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

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

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

30
16. The use of a compound | 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 | or | a as claimed in claim 1 for the production
35 of a medicament for the preservation and storage of transplants for surgical
interventions.



10. The use of a conpound | or | a as clained in claim1 for the production
of a nedicanent for the treatnent or prophylaxis of acute or chronic renal
10 disorders, in particular acute kidney failure and chronic kidney
failure. 11. The use of a conpound | or | a as clainmed in claim1l for the
production of a nedicanment for the tre@3ent or prophylaxis of inpaired

intestinal f und of la as claimed in
claim1l1 for 1?hgmp3(rut;§guctr %ﬁmggnﬁd#eogrlc%ﬂgﬁfa'% g r?éa' i&?f??@ﬁtpfeﬁugr%bhyr axi s
of i npai redOQaImbﬁl@amthhertmatrrmt bBdisBases svhose primanyparsetohdary | a as
claimed in %5?5 é|ﬁ?mt“f@a%,9ductr on of a nedicament for the treatnent or
prophyl axis o |scﬁ c states of the peripheral and central nervous system
and of stroke. 14. The use of a conpound | or | a as claimed in claim1 for
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ischem c states of .perip a 15. use conpound |
or | aas ¢ |%Be¢'ﬁa@|e§m?ﬁ th% ?%@%ﬁoﬂh@(?mwﬁ'sao nefi E%P%Fﬂd figid t he
treat nent ometabolsmof shock. 30 16. The use of a conpound | or | a as
claimed in claim1 for the production of a nedicanment for use in surgical
interventions and organ transplants. 17. The use of a conpound | or | a as
clai med in @0allheusexf a hempoudddiardra 3% claimedrim dlaimnt far the prothaction

d i f 63 18.
e use of o comedRigienter A0S ReRIant, & PiodiDye | B SHEUILEY  on o

a medi canen®cloparasitest r eat nent of di seases whose pri rrary or secondary cause
is cell proliferation. 5 19. The use of a corrpound | or a as clained in

claim1l for,th roducti on _of .a nedi nt for treatrre or prophyl axi s
of an i npai ?gd‘i\ &ﬁ%&'%t%‘&w%“w afbe&qgg’eué’é‘%f‘ QF@ J

cl ai red i n claitnedin boe darmeonerafdla@imsontd 8. of a nedi canent for the treat ment

or prophylaxis of infestation by ectoparasites. 21. A nedicine, conprising

an effective anount of a conpound I or la as clained in one or nore of
clainms 1 to 5.



