WD 03/ 092721 PCT/ SE03/ 00720 A conbi nati on product conprising nelagatran
and an anti-arrhythm c oxabi spidenes Field of the Invention 5 This

i nventi orwpaBat®s1t o a new conbi nati on of pharmaceuti cal | ycacsEIV&720
conpounds. In particular the invention relates to a conbi nation of

mel agatran or a pharnmaceutically- acceptable derivative thereof and certain
antiarrhythm c oxabi spi dines or pharmaceutically acceptable salts thereof.
10 Backgr oundA tapmbiisatiome pirodwe Aeomprididy melagarag ABL @s characteri sed by
grossly di sor¥ati-sedhptimial osdeictpideat¢s activity that is irregular in
respect of both rate and rhythm Patients with AF have no visually
discernible timng pattern in atrial electrical activity when neasured by
surface ECG or in is electrogram sequences recorded by catheter

el ect r dikéd of Padnveytidl, t he regul ar punping action of the atria is replaced
by irregul ar, disorganised and quivering spasns of atrial tissue. These
spasns nay be experienced as irregular heartbeat, pal pitations,
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to blood pooling in the left atria and the formati on of blood clots. Bl ood
cl ot s, aneptabie derivgiiveathieregf amd térimin afttarrhgthnic exatismididesorodhpemasenticaldy el

t hrough the bl opdstreamto organs, e.g. the brain, spleen, kidneys etc. If
the cl @ecepihireialis th51¢He brain, this may result in cerebral stroke and even
25 death. In the US alone, AF affects an estimated two mllion people, with
approxi mately 160,000 new cases bei ng di agnosed each year. It has been
estliorratlﬁglkgrb@{dgel-‘thém\reﬁﬁ@pnsi ble for over 70,000 strokes each year in the
US, and that the cost of treating these patients is nore than WD 03/092721
PCT/ SE03/ 00720 2 US$3.6 billion annually. The cost of drug treatnment for

AF al Or}ﬁriglaﬁsbrﬁﬁggn ?g_{:)l mnwicﬁ'lggicge(r)lsgieby grossly disorganised atrial electrical activity that

is irregular in respect of both rate and rhythm. Patients with AF have no visually
discernible timing pattern in atrial electrical activity when measured by surface ECG, or in

15 electrogram sequences recorded by catheter electrodes.

During AF, the regular pumping action of the atria is replaced by irregular, disorganised
and quivering spasms of atrial tissue. These spasms may be experienced as irregular
heartbeat, palpitations, discomfort, dizziness and/or angina pectoris. Further, the

20 inefficient pumping action of the heart tends to lead to significant morbidity related to
reduced blood flow. More seriously, the reduced cardiac output can lead to blood pooling
in the left atria and the formation of blood clots. Blood clots, mostly originating in the left
atrium, can dislodge and travel through the bloodstream to organs, e.g. the brain, spleen,
kidneys etc. If the clot travels to the brain, this may-result in cerebral stroke and even

25 death.

In the US alone, AF affects an estimated two million people, with approximately 160,000
new cases being diagnosed each year. It has been estimated that AF is responsible for over

70,000 strokes each year in the US, and that the cost of treating these patients is more than



in excess of US$400 million world-wi de each year. AF can be classified in
two broadly defined groups: "valvular"”™ AF and "non-val vul ar” AF s (NVAF).
I n val vul o 0889272he arrhythm a i s experienced due to a di eréEn3/@720ne or
nore of the heart valves (e.g. valvular disease), or the presence of
mechani cal (prosthetic) heart valvks. Conversely, NVAF is AF experienced
in the case where there is an absence of significant val vul ar di sease or
prosthesis. 10 The oxabi spidi ne conpounds of international patent

application WD 01/ 28992 are i ndi cat Yled &btibdagdtte ®@at ment  of
car di BS$a6riljiohanmsallywbhe rg@dgsug (Lea Ii“ﬁ‘itgff'nbor a eg %ér ein bly ref erence.

Caim1l of WO 99 read dof formula I, O 15 45 R43 R41 2
Ra4 Riﬂ?@@?ewL@‘é@ é‘ §%“A&&%§?’ wherein R(err) represents Clerr)

al kyl (which alkyl group is optionally substituted and/or termnated by 20
one or nore groups selected from hal o, cyano JR%‘EPP? 8’n valbﬁtaﬁ’eﬁdﬁ)

- C( O Retdn)be cl4eBified fin twe bﬂd@ﬁi@e}eﬂﬁ?@gl@ﬂ?f} Yy e

O N(R R { XR ,
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R(err) to Rlerr] indepen £$RREnce @F mR@BAhicx (prostheit® heM! C1_6 al kyl
(whi cﬁhqwaﬁ"‘e‘fal‘_@f]rsé Y vu %égﬁgfﬁ% Ebstrllcteut ed and/ or term nat eg by one or

nore Sufs“ E%&l?%@ﬁ?qym&@m@ded irhthk oaseoyhkene thers is @8 abs0gF Ohnd
Het[e Y Het[err] Rlerr], together vvlth R8, represents C3_6

significant valvular dlsease or prosthesw

o The oxabispidine compounds of international patent application WO 01/28992 are

indicated as being useful in the treatment of cardiac arrhythmias. WO 01/28992 1s

incorporated herein by reference. Claim 1 of WO 01/28992 reads:

A compound of formula I,

R4

wherein

R! represents Cj.12 alkyl (which alkyl group is optionally substituted and/or terminated by

S5a 5b _
,0  one or more groups selected from halo, cyano, nitro, aryl, Het', -C(O)R™, -OR

NROR®, -C(O)XR’, -C(ONRHR™, an
9.
-S(0),R%), or R’ represents _C(O)XR’, —C(O)N(RS)R5d or -S(0).R’;



al kyl ene (which al kyl ene group is optionally interrupted by an 0O atom
and/or is optionally S substituted by one or nore C 1.3 al kyl groups); R6
repr esentwol3/o@r26 al kyl (optionally substituted and/or t@CwiSEay/@d2by one
or nore substituents selected from-0OH, halo, cyano, nitro and aryl),
aryl, -C(OR[err], -CCOOR[err] or3-CCONHRerr]; Rerr], Rerr] and
Rl err] independently represent Cl.6 alkyl (optionally substituted and/or
10 term nated by one or nore substituents selected from-OH, hal o, cyano,

nitro and aryl aryl, or Rerr resent al kyl
(opt i ®iatd B éu%@p@nde)éﬂ:éaepé?ﬁﬁﬁbﬁt %aé %fegae Bé/'édr?e%?k 1%%{?2%{%& géthl“pt]i ﬁent sy

o r opreguibsuputesd il Ry dior Bof iR e oube Bt

whi ch IatEer two groups are
opti Oq%Lol ¥ a%‘dbﬁl té{#??nd AB&, afyl e Het’ n@ﬂe% dogethwmhl Rnﬁﬁpresqjlb%@ 4 uent s
sel ect Yom

cyano, nitro, Cl.4 alkyl and é a}ﬁﬁ[
) D ar yahk 161@(%%@11yylend:grblep [seqpu]opaupnmqp@@ ,a om aps/ Qe PUYTRY or r1
F¥[err] ] errls O)N(R[e”])R[e”] or R8, t oget her  wi t h
R[ %rr]s,ubstﬁpmeébymtlsoqr@ 13 8l YaﬂrRW ne (which al kyl ene group is optionally

i nterrupted by om a b} ¥rmedRdtytankeed nlaye one or nore
Cl 3 alF KPPIE8t 5:‘6%?( {rT(]\'OFP?A %Iaé[sgﬁsit?&%gggendgﬁtly rgs)'%l%sent H Gl 6 al kyl

UWW%WWWMMMWMWMWMDQWMWS
sel ect®d°1 cyano, nitro and aryl), aryl, or R Ilc and R Id
t oget hgr_aepNas )@'H?c 25 C3_6 al kyI ene; R9, Rl2a and RI12b independently

G I TG st Qpstli@leliaa@bed by one or
nor e sRE%thgbw@ﬁtPsl "Sadenepdanthy s BPI‘%/’S?@Ei ! Fl%]li(g]t (%gtlano ySapstititel aneo. yl) or aryl:
&;88;&%%? %@?bg%é%%%tgygg%sﬁ{uegs -Bletbkybogne; 30 X represents 0 or S; WO
-OH, halo, cyano, nitro and aryl), aryl, or R!%® represents H;
R’ represents Cy.12 alkyl (optionally substituted and/or terminated by one or more
substituents selected from -OH, halo, cyano, nitro, aryl,
C, alkoxy and Het4);
15 R®represents H, Ci.12 alkyl, Ci6 alkoxy (which latter two groups are optionally substituted
and/or terminated by one or more substituents selected from -OH, halo, cyano, nitro, Ci.4
alkyl and Ci4 alkoxy),
12
_D-aryl, -D-aryloxy, -D-Het’, D-N(H)C(O)R'"?, -D-S(0):R %,
_D-C(O)R'®, -D-C(O)OR'®, D-CONR' R, or R®, together with R, represents Cs.6
20  alkylene (which alkylene group is optionally interrupted by an O atom and/or is optionally
substituted by one or more Cy.3 alkyl groups);
R'12 to R!'¢ independently represent H, Cig alkyl (optionally substituted and/or terminated
. 11c
by one or more substituents selected from -OH, halo, cyano, nitro and aryl), aryl, or R
and R'' together represent
25 Cs.g alkylene;
R’,R'"* and R!% independently represent C, alkyl (optionally substituted and/or
terminated by one or more substituents selected from -OH, halo, cyano, nitro and aryl) or
aryl;
D represents a direct bond or C, alkylene;

30 X represents QorsS;



4 R2 represents H, halo, C1_6 alkyl, -ORerr], -E-N(Rerr])Rerr] or,
together with R3, represents =0, R3 represents H, Cl_6 al kyl or, together
with R2, wopseseats =O RI13 represents H, Cl_6 al kyl, -E-&CyISE03/&7bet[err],
-C(ORl6a, -C(OOR 16b or 5 -C(ON(Rl7a)R17b; R14 represents H Cl1_6

al kyl, -E-aryl, -E-Het6, -C(O Rl6a,*-C(0O OR16b, -S(0)2R 16c,
-[C(O]PN(RL7a) R17b or -C(NH)NH2; R15 represents H, Cl.6 alkyl, -E-aryl or
-C(O Rl16d; Rl6a to R116d independently represent, at each occurrence when

used herein, C1 6 alkyl 10 (optionally substituted and/or term nated by one
or nore substituents selected fromhalo, aryl and Het7), aryl, Het[err],

or Rlerr] and d.inde errthy | ESRIE oHtoddihéa wathdR T senidendent | y
repre%ﬁ??regptsﬁ%l%’g‘fﬁaﬁgﬂteré%vh’eﬁ(sed}mherei n, Hor Cl1_6 alkyl

(opti O§B§J t & ULIRGL @neoethet withiRiateprbstiys 8@ or nore substituents
sel ect'e ef?r}ésée?ln al o?y a?lyl ar%g Het 9), aryl o toget her represent

He

16a

C3_6 atRydpaentsehtC orekily-E-aybrEdfitedC ) nél(é)chRat S "E represents, at
each occurrengce lgpen used herein, a direct bond or Cl_4 alkylene; p
repr es€ONMR 0VR2:; 20 Het1 to Het 10 i ndependently represent five- to

t wel ve- penber ed er Gevcli 697 euss, -CooIRIFNLO@)ORE®or nore het er oat ons
sel ectR®d Y?RIB%%}@’S(EW, a(afrgf?ll’t r%gﬁ’ glﬁ{g/ or g} fur, which groups are optionally
substi _tsxé?ﬁldgy_ @((?]qug‘(ﬁme”%mbﬂ(NHWHb;s sel ected from-OH oxo, halo,
cyano, nitro, &1. al kyl, Cl1_6 al koxyssaryl, aryloxy, -N(Rl8a)R[err],

- O( O) RRErrepresen@(1D) OR} adkyl, -E-apd oot NRR[ err])Rlerr], -N(Rlerr]) (O R err]

and -N(R1s1) 5(O) 2R18j ; . Rl8a to ' , &T\t 16 al kyl,
aryl oéﬁ%&%éﬁé Hgdm%‘de?%?@éﬁagﬁﬁ?ﬁll 6?71 %}F gg‘%&g@g%@ﬁﬁ uﬁaﬁggﬁgﬁiﬁg&y % g?r e%:/t
bond, -J-., -J-N v e | \eClt tharetsebstitvantggedastes, fraqe RAY) - or 30
0- Ps é&pl“%ﬂé'dsutgg %[t %eél aglg/roéger{%rtl%%n&%%%i ng R2 ansd R3): TR

c ’

aryl and Het"), aryl, Het®, or R'® and R'* jndependently represent

R!"™ and R'"™ independently represent, at each occurrence when used herein, H or Ci. alkyl

(optionally substituted and/or terminated by one or more substituents selected from halo,

aryl and Het"), aryl, Het'?, or together represent Cs.g alkylene, optionally interrupted by an
15 O atom;

E represents, at each occurrence when used herein, a direct bond or

Ci.s alkylene;

p represents 1or2;

0 Het! to Het'? independently represent five- to twelve-membered heterocyclic groups
containing one or more heteroatoms selected from oxygen, nitrogen and/or sulfur, which
groups are optionally substituted by one or more substituents selected from -OH, oxo, halo,
cyano, nitro,

Cy6 alkyl, C1.6 alkoxy, aryl, aryloxy, NR'ER'®, -C(O)R'®, -C(O)OR'™, -

s CONR'™R'™, -NR')C(O)R'™ and NR'®)S(0):R';

R'3 to R'¥ independently represent Ci.g alkyl, aryl or R'® to R'¥ independently represent

H,

: 19
A represents a direct bond, -J-, -J N(R')- or -J-O- (in which latter two groups, N(R")- or

. 3.
5  O-is attached to the carbon atom bearing R and R");



WO 03/ 092721 PCT/ SE03/00720 5 B represents -Z-, -Z-N(Rlerr])-, -NR20)-2Z-,
-Z-S(On, -Z-O (in which latter two groups, Zis attached to the carbon
at om bearwogsi®®7and R3), -N(R20)C(O) O Z-, (in which |atterCgrseopgo720N( R20)
is attached to the carbon atombearing R2 and R3) or -C(ON(R20)- (in
which latter group, 5 -C(O is attaghed to the carbon atom bearing R2 and
R3); J represents C1_6 al kyl ene optionally substituted by one or nore
substituents selected from- OH, halo and am no; Z represents a direct bond

or Cl1_4 alkylene; n represents O, 1 2,10 .R19. [ endent |y
r epr e gefeprekerns A1 - B NRK YA, rN(I% )r%'pr%’sgém@ ’(Z,Fébpnl‘\’f 1%2@&}%%8}8 eﬁiﬁg’ one or nore
optional substituents selected,fr OH, cyano, halo, nitro, C1_6 15 alkyl

(opt i efagheg tq Eherﬁaﬂ%i’tﬂe%OfB?e?th%q&ci 1a), CL.6 al koxy, -N(F§22a) Ra2b,
-¢(O : 2, i ; 0P @p@hm bearing
- ﬁg %%@OS(@%&%‘%CHE‘%‘%‘?%# ,g%\ig)ﬁ?@éslagtaws( 0) ghRanlt?: and/ or

O5( O 24 & oxRZZJ(@RNQIWlm whide petedgrouby represent Cl_6 al kyl; 20 R22a and
R22b i ndependently represent H, Cl 6 g!@}l&/@pr t oget her represent C3_6
al kyl eqe) israiscHeitaghe garkorf @em-bepdnE By Renber ed ni trogen- cont ai ning ri ng;

R22a to R22m independent|y rapr Corlmbreaubstltaendnstlechdilfrdro - R46
i ndepdrigpi§eenys ?e@ﬁgg&ﬂ? O#Wﬁ%ff%%g%tﬁ%fB%S wher ei n each aryl and aryl oxy
group, | Wi se specified, is optionally substituted; provided
t hat (%ifip’t‘ﬁég%@r‘#%‘g{d’hd is not: 30
3, 7- di pesrahts 3-dwest Bond-atiGizalikytsoet of 3. 3. 1] nonane;
n represents 0, 1 or 2;

0 RY and R® independently represent H or C,.6 alkyl;

G represents CH or N;

R* represents one or more optional substituents selected from -OH, cyano, halo, nitro, Ci¢
15 alkyl (optionally terminated by N(H)C(O)OR*'),
Cy.¢ alkoxy, -N(R¥Z*R?®, -C(O)R™, _C(0)OR™, -C(O)NR™R™,
N(R?5)C(O)R™, NRZ)C(O)NRPZR?, NR?™S(0),;R*"®, -S(0),R*"*, and/or -
OS(0):R™%;
R*?to R? independently represent Ci.¢ alkyl;
s R™and R* independently represent H, C..¢ alkyl or together represent Cs. alkylene,
resulting in a four- to seven-membered nitrogen-containing ring;

R** to R*m independently represent H or C; alkyl; and

R* to R* independently represent H or Ci.3 alkyl;

25

wherein each aryl and aryloxy group, unless otherwise specified, is optionally substituted;

provided that
(a) the compound is not:

30 3 7-dibenzoyl-9-oxa-3,7-diazabicyclo[3 .3.1]nonane;



WO 03/ 092721 PCT/ SE03/ 00720 6 (b) when A represents -J-N(R19)- or -J-0O,
then: (i) J does not represent Cl alkylene; and (ii) B does not represent
-N(R20) - ,woNgB202t Z- (in which latter group N(R20) is attachsadoyan72¢ he
carbon atom bearing R2 and R3), s -S(On-, -0- or -N(R20)C(O) O Z- when R2
and R3 do not together represent =@ and (c) when R2 represents -OR13 or
-N(R14) (R15), then: (i) A does not represent -J-N(R 9)- or -J-O; and (ii)
B does not represent -N(R20)-, -N(R20)-Z- (in which latter group N(R20) is
attached to the carbqon_atomb i .R2 and R3), 10 -S(On-, -0- or .

-N(R @)C&@F@AZ@PY%‘?“"%S%@Yﬁh@éﬁ’ﬁ‘t@%"y acceptabl e derivative thereof. This
definitio i1l herei r ejgrred to as a conmpound as defined in
claim1 g‘? %Oesl@%ﬁ%f% tg -al her{eaielﬁ nition of "a pharnacguticall \ﬂ/

accept ablg) @eadey abi Mprebdrere@™)-,i-NRHRZ- @ wlichilaitengroup 2899 S WATEH Ps now
repeat ed.” 'Phar maceut | ca2I |y acceptabl e derivatives include salts and

sol vatygscartsal dremnharitg Reandde).nent i oned i ncl ude acid addition salts.

Specific salts tha nt.j20 i t@dsal ts, such as
t olsuen8&ht éﬁaqreNéﬂié)?&%Qgg—c\yr%nl%{aggﬁ3 48 %b%getﬂérxépﬁ'b@eﬁp:@

énzenesuffonate salts. Sol vates that

may be nmenti qpred i ugg: 'y digik BRRSUBéh: 20 as nonohydrates of the conpounds
of thd% Y eﬂﬁ?d%?lje%ﬁlgsr @n’%ceult iN?gl f(y accept abl e derivatives al so include, at

t he oxabi(gpi,g'uaf%r@tre(pféQeﬂit-ﬁN(Rgproesbﬁt;sanN) pyridyl nitrogens, Cl_4 al kyl

quat ernary ammoni um salts and, N-oxi ges, . provi.ded t B AtabhQdode 1s
present: (@5 Bdoddetot fapeasent -NERD)- RRRE) 25 Gp ichpeer g&@éf%ﬁ%, Het 8, Het9
and Het 10) group .cont aj ms‘(ﬂga unoxi di sed S-atom and/or n does not
repres@ﬁ?ﬂbo%\ﬁ@ﬁ’@a?% e 8% 3 -Z-S(O n- The conpounds of the invention nmay

exhi bi ut gner | nAIhJ-gutoneric fornms and 30 mixtures thereof are
i ¢} udi él(t) it ﬁirrﬁlrt%gugégp)e of the invention.

or a pharmaceutically acceptable derivative thereof.

This definition will hereinafter be referred to as a compound as defined in claim 1 of WO

15 01/28992. The definition of “a pharmaceutically acceptable derivative thereof” is that used
in WO 01/28992 which is now repeated. Pharmaceutically acceptable derivatives include
salts and solvates. Salts which may be mentioned include acid addition salts. Specific
salts that may be mentioned include arylsulfonate salts, such as toluenesulfonate and,

especially, benzenesulfonate salts. Solvates that may be mentioned include hydrates, such

»  as monohydrates of the compounds of the invention.

Pharmaceutically acceptable derivatives also include, at the oxabispidine or (when G
represents N) pyridyl nitrogens, C,.4 alkyl quaternary ammonium salts and N-oxides,

provided that when a N-oxide is present:
10 -
25 no Het (I—Ietl Het?, Het’, Het*, Het’, Het®, Het’, Het®, Het’ and Het'") group contains an

unoxidised S-atom; and/or

n does not represent O when B represents -Z-S(O)y-.

The compounds of the invention may exhibit tautomerism. All tautomeric forms and

50  mixtures thereof are included within the scope of the invention.



WO 03/ 092721 PCT/ SE03/ 00720 7 C aim 34 of WD 01/28992 provides a |ist of
conpounds as follows A conpound which is: 4- {

2-[ 7- (3, woioawe21el - 2- oxobut yl ) - 9- oxa- 3, 7- di azabi cycl o[ 3. 3PLirrsen3/@720

yl Jethyl } benzonitrile; 5

7-[ 4- (4- cyanophenyl ) - 4- (3, 4- di net hokyphenoxy) but yl ] - N- et hyl - 9- oxa- 3, 7-

di azabi cycl o[ 3. 3. 1 ] nonane- 3- car boxam de; 4-( {

3-[7-(3, 3-di net hyl - 2- oxobut yl ) - 9- oxa- 3, 7-di azabj cycl o[ 3. 3. 1 ] non- 3-

yl ] pr epyhlaaraswphmmzesst pioviges #list{of compounds as follows

3-[ 7-?4-f | uor obenzyl ) -9-oxa73, 7-di azabi cycl o[ 3. 3. 1] non-3-yl ]-2- 10

hydr oxypr opox zonitrile;, 4-(2- {
7-[2-?%£W3§W8§V%ﬁ§g§l)-2-oxoethyl]-9-oxa13,7-diazabicyclo[3.3.1]-

non- 3ZLy{IQ}[qt(igg}ﬁa’ﬁmlilﬁombidbiut}éxg49({1{3(@@')12@1%%%331-]I{’OH‘?"

7-[2-(1Hpyrrol -1-yl)ethyl]-9-oxa-3, 7-di azabi cyclo- [3.3.1 ]non-3-yl }

propygb]ahy]}bemmit'riia:i le; 15 tert-butyl
2-{7-[.3-(4-cyanoani i ng)pr.opyl ] - < | icyl-»f3. 3. 1] - -3- vyl
et E\yl dﬁt(iérﬁé%’é?PhFBYlb145@%%%mg¥ho}xygﬁ%-§p}?cy§gjr\{g%lﬁgng)C/(Iy) butD vyl J-non-3- vl

-9- oxa: 3, .7-di i A.3a¢ nidgon-3- yl } ethylcarbamate; tert-butyl 2-
7- ?bﬁyilﬁég%%gi%n%g???% hlydr oxypropyl I] -9- oi<a- 3,7-di - 20 azabicyclo

3. 3. }_Jqn:33Wdimetinl Rybobntydraoey-3 4-digzabicyclo[3.3.1Jnon-3-

-[4-(4-pyridinyl)butyl]-9-oxa-3, 7-di azabicyclo [3.3.1 ]non-3-yl }

et hoxylpbenyzomine)beezonidles - but yl  2- { _

Lo Capur ot 119 9 agabiual y012-3. 1 Jnon-3 31 )

3-[7- (.3,.3-di -2 tyl)-9-oxa- 3, 7- di azabi cycl o 3. 3. 1 -3-yl]- 25
LB it ) o .7 0 sz vl ol 3.1 Jon-5 1
3- [ 7- (R4 Tizoet-hedypiyphetyhyl-dx @t h9 2xa-3d1-diraBier3fs 3. 1 1non-3-y1]-

non-3-yl Jethoxy)benzonitrile;

4—[((25)—2-amino—3—{7-[2—(1H—pyrrol-1—yl)ethyl]-9-oxa-3,7—diazabicyclo—

{
[
7
7
e

[3.3.1]non-3-yl }propyl)oxy]benzonitrile;

15 tert-butyl 2—{7-[3—(4—cyanoanilino)propyl]—9—0xa—3,7—diazabicyclo[3.3.1]-non—3-
yl}ethylcarbamate;
tert-butyl 2—{7—[4—(4—cyanophenyl)butyl]—9—oxa-3 /7-diazabicyclo[3.3.1]-non-3-
yl}ethylcarbamate;
tert-butyl 2-{7-[(28)-3-(4—cyanophenoxy)—2—hydroxypropyl]-9-oxa-3,7-d1-

20  azabicyclo[3.3.1lnon-3-yl} ethylcarbamate;
4-(2-{ 7-[4—(4—pyridinyl)butyl]-9—oxa-3 ,7-diazabicyclo[3.3. 1lnon-3-yl} -ethoxy)benzonitrile
tert-butyl 2-{ 7-[4-(4-pyridinyl)butyl]}-9-oxa-3 /7-diazabicyclo[3.3.1]non-3-
yl}ethylcarbamate;
4-{ 3—[7-(3,3—dimethy1-2-oxobutyl)-9—oxa—3,7—diazabicyclo[3 .3.1non-3-yl}-

25 2-hydroxypropoxy }benzonitrile,
4-{3-[7-(3 4-dimethoxyphenethyl)-9-oxa-3 /7-diazabicyclo[3.3.1]non-3-y1]-
2-hydroxypropoxy}benzonitrile;
4-{2-[7-(3 ,3—dimethyl-Z—oxobutyl)-9—0xa—3 /7-diazabicyclo[3.3. 1]non-3-y1]-
ethoxy}benzonitrile;

s A4({3-[7-(butylsulfonyl)-9-oxa-3,7-diazabicyclo[3.3. 1Jnon-3-yl]propyl}-



2- hydr oxypropoxy } benzonitrile; 4- { 2-

[ 7- (3, 3-di net hyl - 2- oxobut yl ) - 9- oxa- 3, 7-di azabi cyclo[3.3. 1 ]non-3-yl]-

et hoxy } wenzom7erile; 30 PCT/SE03/00720

4- ({3-[ 7- (butyl sul fonyl)-9-o0xa-3, 7-di azabi cycl o 3. 3. 1] non- 3-yl ] propyl } WO
03/ 092721 PCT/ SE03/ 00720 8 ami no)b&nzonitrile;, 4-( {

3-[7-(3, 4- di net hoxyphenet hyl ) - 9- oxa- 3, 7- di azabi cycl o[ 3. 3.1 ] non- 3-

yl ] propyl } am no)benzonitrile;

4-14-[7-(butyl sul fonyl)-9-oxa-3, 7-di azabi cycl0[3.3.1 Jnon-3-yl] -1-(3,4- 5
di met hmxypberoripileut yl ] benzonitrile; 4- {

1- (3, 4-di net hoxyphenoxy,) - 4- [ £- 3 g1 zIRF PXQ vi.) - 9- oxa- 3, 7-

di az al&f%?d?zﬁﬁﬁ@‘?& Oj"%@?-nﬁt-“sjﬁ]‘%g%@?’q}%ﬁﬁﬁﬁ%ﬁi | ![em)tn

4-14-[ 7- -.di. BYY net hyl ) - 9-oxa- 3, 7-di azabi cycl 0[ 3. 3.1 ] non-3-yl]-
1- (3, &ﬁafof%?’ﬁgr&y lir?enox%nt%ﬂt yl ] benzonitrile; 10 2-(4-acetyl- |

- pi pergai MY bhidiHon ) {oB0xx43 2ydarablogeioldyd- | moR Y boty(propy | ] -

9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1. ] nhonane- 3-car boxyl ate; 7-

[ 3=( 4-diethopyEeosy))baty Bhenzerifilieapy| | - N-et hyl - 9- ox a- 3, 7- di azabi cycl o-
[3.3.1 ]nonang- 3- car hoxam de;~ A2 . utyl)-9-oxa-3,7-

3-[7- (%L%ﬁé'l&illmﬁmﬂﬁ%g )3339‘3[77(%3; glzr%etgkll}gyzc?)(()()b[ 3 )3 1 ]non-3-yl]-2-hydroxy- 15
pr opox Mk b4 o83 vBoddriaeeiopliriles - pi per azi nyl) et hyl

7-12-( a%;‘?gﬁ@%ﬁ;e%%“g K@?] fijeeiony 7. diazabioyclof 3.3 1

] nOnarkﬁfﬁf’ﬁ@ﬂ,b@&ﬁéthbueyphenethyl)—9-oxa—3,7—d1azablcyclo[3. .1Inon-3-yl}-

7-[2- (4- cyanophenoxy) et h%/I ],-é\l— et hi¥|'f 9- oxa- 3, 7-di azabi cycl 0[ 3. 3.1

] - nonah3,3-dimethpyyehienefy,) byl lbenzoniirile;

ﬁ’e{ﬁé;ﬂ@-lﬁ&@, L %l;{eﬁ?ar‘z}’&ﬂ)&fy?ﬁb-%4-%-y9ﬁc;fﬁam>@y9h@[daoxsjpﬂdpyﬂn- 3-yl ] et hoxy} -
2- [ 7- ($o43. S BLhaN ARG BS ibnan8-3ceebByTtdi azabi cycl of 3. 3.1 ] non- 3-
7—[3-(4-cyanophenoxy)—Z—hydroxypropyl]—N—ethyl-9-oxa—3,7-diazabicyclo-
[3.3. 1]nonane-3-carboxamide;
4-{3-[7-(butylsulfonyl)-9-oxa-3,7 ~diazabicyclo[3.3. 1]non-3-yl1]-2-hydroxy-

Is  propoxy}benzonitrile;
2-(4-acetyl-1-piperazinyl)ethyl 7—[2—(4—cyanophenoxy)ethyl]—9—oxa—3,7—
diazabicyclo[3.3. 1]nonane-3-carboxylate;
7-[2-(4—cyanophenoxy)ethyl]-N—ethy1—9-oxa-3 /7-diazabicyclo[3.3.1]-nonane-3-
carboxamide;

20 4 2—[7—(butylsulfonyl)—9-oxa—3,7-diazabicyclo[3 .3.1]non-3-yl]ethoxy}-
benzonitrile;
4-{2-[7-3 ,4-dimethoxyphenethyl)—9—0xa—3 /7-diazabicyclo[3.3.1]non-3-
yllethoxy }benzonitrile;
2-(4-acetyl-1-piperazinyl)ethyl 7—[3-(4—cyanoani1ino)propyl]—9—oxa—3,7—

25 diazabicyclo[3.3.1]nonane-3—carboxylate;
7—[3-(4-cyanoanilino)pr0pyl]-N—ethyl-9-oxa—3 /7-diazabicyclo[3.3.1]-
nonane-3-carboxamide;
2-(4-acetyl-1-piperazinyl)ethyl 7-[4-(4-cyanophenyl)-4-(3,4-dimethoxy-
phenoxy)butyl]-9-oxa-3,7 -diazabicyclo[3.3. 1]nonane-3-carboxylate;

30 4 3—[7—(cyclopropylmethyl)—9—0xa—3 ,7-diazabicyclo[3.3. 1]non-3-yl]-2-



yl ] et hoxy }benzonitrile; 2-(4-acetyl- | -piperazinyl)ethyl
7-[

3-(4-cyanoani | i no) propyl ]
- Cc ar boxywoas®92721
7-[3-(4-cyanoani |l i no) propyl ] - N-et hyl

nonane- 3- car boxam de; 2-(4-acetyl- 9 -piperazinyl)ethyl
7-[4- (4-cyanophenyl) -4- (3, 4-di net hoxy-

phenoxy) but yl ] - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1] nonane- 3- car boxyl at e;

PCT/SE03/00720

-9-oxa- 3, 7-di azabicyclo[3.3.1 |-

-9-o0xa-3,7- 25 diazabicyclo[3.3.1 ]non ane-3

30 4-

3-[7-(cycl opropyl net hyl ) - 9-oxa- 3, 7-di azabicyclo [3.3.1 ]non-3-yl]-2 WO
03/093 &bxﬁﬁ%ﬁ@EQBQQQﬁRﬁk 9 hydroxypropoxy } benzonitrile;

d| azalér(éy[@k[@f@;%dlilp’ﬁ@n

1,4-b nzod|
oXypro

4-(3-17 -

XI ”ﬁyﬂﬁ)oxo&h@@%’&yﬂ -9-oxa- 3, 7-

oxy) benzonitrile;

ﬁOEBB%ZL\?IC\‘Sé ﬁ;F Lok }g% ﬂb%aggxgmehkorﬁﬁMa 3,7-diazabicyclo[3.3.1] s

xypro enzonitrile; 2-

7-[3- (44 CWBOﬁJEdE@QiM)p@eﬂamﬂprmmk}@yM&9,7(@1@391037919{3 Atkbicyclo- [3.3.1

]non 3-

i sopropyl acet am de;

4- (;3- {nzn{33y1(}e1 _hydrexyriropary) pnepRitflen- oxa- 3, 7- di azabi cycl o[ 3. 3. 1 ] non-3-yl }
- 2- hydr oxypr opoxy

] non-
7-[ 2-

] non 34? [7-[ X QRASYI IS NPapyLIFI- -brg-34- c(1a’{ab3:yclo[3 3.1]non-3- yi}
| opropyl met hyl) - 9- oxa- 3, 7-di azabicyclo [3.3.1 Jnon-3-yl]- 1

propylzhymmppmepnutmlé 4-[(3- { 7-[2-(2,3-di hydro- |

b I -
4- (2- Iyt %Sywpfl@%?‘i)?ﬂ@h@%\%?é@f)% 37 d-la@szal();)%%dg 7- di azabi cycl o-
4-(2-h d 3-
b Bl & 2 e 3 7 i za- bi cyel 0 [3.3. 1

5

[3.3.1

4-b d 6- h | I
ey Tt P b B sl oL - s nen- o
, 3-thj 3% ﬂnog?}f{rl)}ﬁ%o%ﬂ)bgrm%ﬁﬁrﬂ%a 7-di azabi cycl o-

20

25

30

4-(2-hydroxy-3- {7—[2-(4—methoxyphenyl)—2—oxoethyl]—9-0xa-3 ,7-diaza-
bicyclof3.3.1]non-3-yl} propoxy)benzonitrile;
4-({ 3—[7-(cyclopropylmethyl)—9—0xa-3 ,7-diazabicyclo[3.3. 1]non-3-yl}-
propyl} amino)benzonitrile;

4-[(3-{7-[2-(2,3-dihydro-1 ,4-benzodioxin—6—yl)—2—oxoethyl]-9-oxa—3,7—
diazabicyclo[3.3.1]non-3-yl }propyl)amino]benzonitrile;
4-[(3-{7-[2-(4-methyl-1 ,3—thiazol—5-yl)ethyl]—9—oxa—3,7—diazabicyclo-
[3.3.1]non-3-yl}propyl) amino]benzonitrile;

4-[(3-{7-[3-(4-acetyl-1 -piperazinyl)propyl]—9—oxa—3 /7-diazabicyclo[3.3.1]-
non-3-yl }propyl)amino]benzonitrile;

2-{ 7—[3—(4-cyanoanilino)propyl]-9—0xa—3 /7-diazabicyclo[3.3. 1Jnon-3-yl}-N-
jsopropylacetamide;

4-[(3-{ 7—[3—(ethylsulfonyl)propyl]-9-oxa—3,7—diazabicyclo[3 3.1 ]non—3—yl }-
propyl)amino]benzonitrile;

4-[(3-{ 7-[2—(2—methoxyethoxy)ethy1]-9—0xa—3 /7-diazabicyclo[3.3. 1]non-3-
yl }propyl)amino]benzonitrile;

4-({3-[7-(4-fluorobenzyl)-9-oxa-3 /7-diazabicyclo[3.3. 1]non-3-yl]propyl}-
amino)benzonitrile;

4-[(3-{7-[2-(4-methoxyphenyl)-2-oxoethyl]-9-0xa-3 /7-diazabicyclo[3.3.1]-



[3.3. 1 ]non-3-yl } propyl)am' no] benzonitrile; 20 4-[(3-{7-[3-(4-acetyl -
pi per azi nyl ) propyl ] - 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] - non- 3-yl

} propyl )awom@hymzom trile; 2- { PCT/SE03/00720
7-[3-(4-cyanoani |l ino)propyl]-9-oxa-3, 7-di azabi cycl o[ 3. 3. 1] non-3-yl }-N

i sopropyl acetam de; 4-[(3-{ 10

7-[3- (et hyl sul fonyl) propyl ]-9-oxa-3, 7-di azabicycl 0[3.3.1 ]non-3-yl } - 25
propyl ) am no] benzonitrile; 4- [(3- {

7-[2-(2- met hoxyet hoxy) et hyl ] - 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3- vyl

} pr opybn-asl rpibpﬁ)mmo]tbpnm@itﬂl&( {

ﬁm[ I (Lo el P8l A Sors o ora pon-3-y1 T propyl ) -

4-1(3 oxyphenyl ) - 2- oxoet hyI] 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] WO
03/ ogﬁé}"?ﬁﬁ%‘ﬁ‘%ﬁ%@?oono 10 non-3-yl } pr op itrile;

I9) am ng] benzonitrile; 4-12-
[b7 (cyrc(tb @r@p@l:{r@mpaﬂo}} @Jo@xmdﬁoﬂn{ﬂir)d):amx(@?@y ] non-3-yl]- ethoxy }
enzoni

rile; 4- { 7- 52 23d|hé(‘j‘|lro- 14benzod|OX|n6yI) 2- oxoet hyl ]
-930X@1a%alﬁeyﬂok$|hﬂabnéy)d ShexIbanZPREHES- y| 1} et hoxy) benzonitril e,

1 B g AR o701 b et

7-13- | 11-9- 3, 7- di azabi cycl o[ 3. 3. 1
rons 3 ngn S Ret BEREAAIY ] ) BT Pyl ] 97 oxa- e °l -
7-1 2- (Aczcya{pmmymtpmm?pmpaw qxaui’a,azdaﬁalaw? 803315 1 1non-3-y1 } -

N-i sopropyl acet am de; 4-

7-[3- (@mwyh}mm@w)bm)@mﬁﬁ »] - 9- oxa- 3, 7-di azabicyclo[3.3.1 ]Jnon-3-yl } -
et hoxy) benzoni tri

—oxa-3.7-diazabicyclo[3.3.1]non-3-yl}-
7-f02- (24 M%ﬁ%fwonﬁ?wéi‘%’wlﬁé’?‘éxé- %laz-dlyazam cyclo [3.3.1 ]non-3-
N-isopropylacetamide;
4-(2-{ 7-[3—(ethylsulfonyl)propyl]—9—oxa-3 /7-diazabicyclo[3.3. 1]non-3-yl}-
ethoxy)benzonitrile;
4-(2-{ 7—[2—(2—methoxyethoxy)ethyl]-9-oxa-3 /7-diazabicyclo[3.3.1]non-3-
is  yl}ethoxy)benzonitrile;
4-{ 2—[7-(4—ﬂuorobenzyl)-9-oxa—3 /7-diazabicyclo[3.3.1 Inon-3-yl]ethoxy}-
benzonitrile;
4-({3-[7-(3 ,3—dimethy1-2—ox0butyl)-9—0xa—3,7—diazabicyclo[3 .3.1]non-3-
yllpropyl} sulfonyl)benzonitrile;
20  4-({ 3—[7-(cyclopropylmethyl)—9—oxa—3 [7-diazabicyclo[3.3. 1]non-3-yl]-
propyl} sulfonyl)benzonitrile;
4-[(3—{7-[2—(2,3—dihydro-1,4-benzodioxin—6—yl)—2-oxoethy1]-9—oxa-3,7—
diazabicyclo[3.3.1]non-3-yl }propyl)sulfonyl]benzonitrile;
4-[(3-{7-[2-(4-methyl-1 ,3-thiazol—5—yl)ethyl]~9-oxa—3,7—diazabicyclo-
25 [3.3.1]non-3-yl}propyl)sulfonyl]benzonitrile;
4-[(3-{ 7-[3-’(4-acetyl— 1 —piperazinyl)propyl]-9-oxa—3 /7-diazabicyclof3.3.1]-
non-3-yl }propyl)sulfonyl]benzonitrile;
2-(7-{ 3.[(4-cyanophenyl)sulfonyl]propyl }-9-oxa-3,7-diazabicyclo[3 3.11-
non-3-yl)-N-isopropylacetamide;

30 4-[(3-{ 7-[3—(ethylsulfonyl)propyl]—9-oxa—3 /7-diazabicyclo[3.3. 1]non-3-yl}-



15 yl } ethoxy)benzonitrile; 4-{ 2-

[ 7-(4-fluorobenzyl)-9-oxa-3, 7-di azabicyclo[3.3. 1 ]non-3-yl]ethoxy } -
benzoni t rwbe3/og7¢{ 3 - [7-(3, 3-di met hyl - 2- oxobut yl ) - 9- oxaP8T/BEd/@Zabi cycl o
[3.3.1 ]non-3- yl]propyl } sulfonyl)benzonitrile; 20 4-({

3-[7- (cycl opropyl net hyl ) - 9- oxa- 3, 7-1di azabi cycl 0[3.3.1 Jnon-3-yl]- propyl }

sul fonyl ) benzonitrile; 4-[(3- { 7-[2-(2, 3-di hydro-

1, 4- benzodi oxi n- 6-yl ) - 2- oxoet hyl ] - 9-oxa- 3, 7- di azabicyclo [3.3.1 ]non-3-yl

} propyl)sul fonyl]benzonitrile; 4-[(3-17-[2-(4-nethyl-

1, 3- t piopysulfenyliyeaeagitilen- oxa- 3, 7- di azabi cycl o 25 [3.3.1 ]non-3-yl

}propyl )sul fonyl 1 henzani t:nih e s 7 Mi{azaBic{do e jolon-3-

- pi peﬂéé’%ﬁ%‘@g‘%&%ya&@%ﬁpg} -(()j)i[a(é?’abi cycl g [3.3.1 ]- non-3-yl

}prop OeRRitkre; | e; 2-(7- { 3-[(4-cyanophenyl)sul fonyl] propyl }

-9O- ong_}?#&fd?lggdgkggycl 0[3.3.1 %h? non- 3- |3) =N ?ogr QO%XA acet am de; 30

4- ( 34{(33{[3(4ﬂum;obsmyﬂ)ewmﬁﬂo F?,bl@’-c&g-- d 18ong? A MBI 01 3. 3. 1 ] non-3-y1 }

WO 03/ 092721 PCT/ SE03/ 00720 11 propyl) sul fonyl]benzonitrile; 4-[(3- {

7- | 2- caorei henapaitFilixy) et hyl ] - 9- oxa- 3, 7- di azabi cycl of 33. 13] 1] non-3- yl }

propyl ) sul benzoni. L I i€ ox8eth{1]-9-oxa-3,7-diazabicyclo[3.3.1]-

3-[7- (421[-(3?1{&%2%% e%@%éry)ljafgxéetg? z]azabi cyclo[3.3. 1] non-3-yl]propyl } - 5

sul f onyl }anzeBlbdulfoRy118erzoBitrile;

7-[ 2- ?%Elnae?t%@g%aenyl ;/-]2- oxoet hyl ] - 9- o>3<§-d?>éz7Bdi @1%??5 q}/_cl 0[3.3.1 ]- non-3-yl

} pr opyj(hSaHbamfiupbeniizoyi)-2raqogtiyl-g-paa-d 4/ -azablcytiol=>-=:

7-[2-(4-fluorophenyl|)-2- oxo§t1hyl ] - 9-oxa- 3, 7-di azabi cycl 0[3.3.1 ]- non-3-yl
pr opyiopainyH B1dpahaBHicl benzRUIY s

4z {47-@%‘-iﬁzi-hHS’JoBHélsﬂm)oxgetﬁmwtdawjﬁ-amxta'ema[scﬁ.azgm cycl of 3. 3. 1] non-
3-yl }ethoxy)benzonitrile;
4-{2-[7-(tetrahydro-2H -pyran-2-y1methyl)—9-oxa—3 /7-diazabicyclo[3.3.1]-non-3-
yl]ethoxy}benzonitrile;
4-(3-{ 7—[2—(4-ﬂuor0phenyl)—2—oxoethyl]—9—oxa—3 /7-diazabicyclo[3.3.1]non-

15 3-yl} —2-hydroxypropoxy)benzonitrile;
4-{2-hydr0xy—3—[7—(tetrahydro—2H—pyran—2—ylmethy1)—9—oxa—3,7—d1aza—
bicyclo[3.3.1 ]non—3—y1]propoxy}benzonitrile;
4-({3-[7-(2-fluoro-3 ,3—dimethylbutyl)-9—oxa—3,7—diazabicyclo[3 .3.1]non-3-
yl]propyl} amino)benzonitrile;

0 4-({3-[7-(2-hydroxy-3 .3-dimethylbutyl)-9-oxa-3 /7-diazabicyclo[3.3.1]non-

3-yllpropyl} amino)benzonitrile;

4-({3-[7-(3 3-dimethylbutyl)-9-oxa-3 /7-diazabicyclo[3.3.1 Jnon-3-yl}-

propyl} amino)benzonitrile;

4-({ 3-[7-(2-oxopropyl)-9-oxa-3 ,7-diazabicyclo[3.3. 1]non-3-yllpropyl}-
25 amino)benzonitrile;

4-(2-{ 7—[3-(4-cyanoanilino)propyl] _9-oxa-3,7-diazabicyclo[3.3.1]non-3-

yl} ethoxy)benzonitrile;

4-(2- {7-[2-(4-cyanophenoxy)ethyl]—9—0xa—3 /7-diazabicyclo[3.3.1]non-3-

yl} ethoxy)benzonitrile;
30 4-(2-{7 -[2—(4—cyanophenoxy)ethyl]-9—oxa-3 /7-diazabicyclo[3.3. 1]non-3-



3-yl } ethoxy)benzonitrile; 4-

2-[7-(tetrahydro-2H pyran-2-yl nmet hyl ) - 9- oxa- 3, 7-di azabi cycl o[ 3. 3.1 ] - non- 3-
yl ] et hoxywplwengomi trile; 4-(3-{ PCT/SE03/00720
7-[2-(4-fluorophenyl)-2-oxoet hyl ]-9-o0xa-3, 7-di azabi cycl o[ 3.3.1 ]non- 15
3-yl } -2-hydroxypropoxy)benzonitrilde; 4- {

2- hydroxy-3-[7-(tetrahydro-2H pyran-2-yl net hyl ) -9-oxa-3, 7-di aza- bicycl o
[3.3.1 ]non-3-yl] propoxy } benzonitrile; 4-({

3-[7-(2-fluoro-3, 3-di methyl butyl)-9-oxa-3, 7-d iazabicyclo[3.3.1 ] non-3-

yl | pr gigthypbenzonigiléenzonitrile; 20 4-({

3-[7-(2- hydroxy- 3, 3-di ne 3 -Ra@¥Aidiclo]83adadi-8ytl-o[ 3. 3. 1] non-
3-yl]fr r@%—ém@#&?%é%&%ﬁ@f?f"é?hf?ﬁ%ﬂ“@y (6543

3-17-¢3 i .butyl)-9-oxa-3, 7-di azabi cycl 0[ 3. 3.1 ] non-3-yl]- propyl
am no%BQﬁEbg{r]\ﬁﬁ?tl }/éé; 4-( { 3-[7-(2-oxopropyl % 9- o>f]a-h3,x77_di azabicycl o[ 3.3.1
] non- 3- yi-Iraitiehoyethy2 B9 aneric)-Hamateydqlp Pekhga-g 1 Iephoxy

7-[ 3- (4-cyanoani | i no) propyl ] -9-oxa- 3, 7-di azabi cycl o[ 3. 3.1 ]non-3- yl }

et hoxypphamitoie:tril e; 4-(2-17-

[ 2- (4- cyapophenoxy,) et byl - 9 ©X%a5.3,774i6} B73BItY.8 10i@-Byl - ] non-3- vyl

et hox)27E@E%@ﬁﬂapf’g%%noﬁ%)ehl-yﬁfé? a8, TIdiERFSRIoEy ST10N ] .

-l %Z}P&ﬁ%@@?@%ﬁé et hyl ] - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1 ] non-3 WO
03/ 092721 SE03/00720 12 vyl )% et hyl %ja nzoni tg)i[ég;l]_a,- { 4-[7-(3
3~ di up| (-~ olmapey BT BPAY A TS non- 3y - buty
ybenzoni trile; 4 f 2.f 1 (aipnenoxyethyl)-9- oxa-3, 7. di azabi cycl o [3.3.1
] non- 3sopk3-gt RERy Dp0inaddGRRYENt ri 1 e; 2-{7-[ 2- (4- cyanophenoxy) et hyl |
-9- oxa; 3,.77di,azabl G Sbpn 8003 I-dikzabicyclo[3.3.1lnon-3-y1}-
methyl)benzonitrile;
4-{2-[7-(2 4-difluorobenzyl)-9-oxa-3 ,7-diazabicyclo[3.3. 1Inon-3-yl]-
ethoxy }benzonitrile;
4—[(3—{7—[4-(diﬂuoromethoxy)benzyl]—9—oxa-3,7—diazabicyclo[3.3. 1]non-3-
15 yl}propyl)amino]benzonitrile;
A-[(3-{7-[2( 1H-pyrrol-1 —yl)ethyl]—9-oxa—3 ,7-diazabicyclo[3.3. 1]non-3-yl}-
propyl)amino]benzonitrile;
4—[(3-{7-[3—(4—bromopheny1)-3—oxopropyl]—9-oxa—3,7—diazabicyclo[3.3.1]-
non-3-y1}propyl)amino]benzonitrile;
20 4-{ 2—[7—(2,2—diﬂuoroethyl)-9-oxa—3 /7-diazabicyclo[3.3. 1]non-3-yljethoxy}-
benzonitrile;
4-({ 3—[7-(2—phenoxyethyl)—9-oxa—3 7-diazabicyclo[3.3. 1]non-3-yl]propyl}-
amino)benzonitrile;
4-(2-{7-[2-(1H-pyrrol-1 -yl)ethyl]-9-oxa-3 J7-diazabicyclo[3.3.1 Jnon-3-yli}-
25 ethoxy)benzonitrile;
4-[((28)—3—{7—[(2S)—3—(4—cyanophenoxy)-2-hydroxypropy1]-9-oxa—3,7—
diazabicyclo[3.3.1]non-3-yl} —2-hydroxypropyl)oxy]benzonitrile;
4—[((28)-2—hydroxy—3-{7-[2-(1H—pyrrol—1-y1)ethy1]—9—oxa—3,7—diazabicyclo-
[3.3.1]non-3—y1}propyl)oxy]benzonitrile;
30 4—{2-[7—(3,3-dimethyl-Z—oxobutyl)—9-0xa—3,7-diazabicyclo[3.3.1]non-3—yl]—



N, N-di et hyl acetam de; 4-[(3- {
7-[4-(4-fluorophenyl)-4-oxobutyl]-9-oxa-3, 7-di azabicyclo [3.3.1 ]-

non- 3- yl }woepyhdam no] benzonitrile; io0 PCT/SE03/00720
4-({7-[3-(4-cyanoani |l i no) propyl ]-9-oxa-3, 7-di azabi cycl o[ 3.3.1 ] non-3-yl}-
met hyl ) benzonitrile; 4- { 2-[7-(2,4ifl uorobenzyl)-9-oxa-3, 7-di azabi cycl o
[3.3.1 ]non-3-yl] - ethoxy } benzonitrile; 4-[(3-{

7-[4- (difluoronet hoxy)benzyl]-9-oxa- 3, 7-di azabi cycl 0[3.3.1 ] non-3- 15 vyl

} propyl ) am no] benzonitrile;, 4- [(3- { 7-[2-(1 Hpyrrol-1-yl)ethyl] -9-o0x
a- 3, 7etibayjadupbibelanifide;3. 1 Jnon-3-yl } - propyl) amino]benzonitrile;
4-[(3-{7-[3-(4-bronmophenyl ),- 3- TRRYA- i 6BicYcléf B arabi cycl 0[3.3.1 |-
non. 3 4(P- 7 BrapyPRO SRR eSSy D - 4 amBieglctsiar

4-{2-[7- 2, 2=4l ke9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1] non- 3-yl ] et hoxy} -
be%zog?f’?'gf)flg%tH%Jeggg@F%lp%ﬁ@%henoxy'et hyl % 9- oxay 7[ dj aﬁa]bi cycl oy[ ]3 3.1 g
] non- 3: yl {7pmoEH-pirrol- Bal)ethyROraord. 7 1didzet 1024@1@@.-3-f1non- -y1}-
7-[2-(1Hpyrrol -1-yl)ethyl ] -9-oxa- 3, 7-di azabi cycl o[ 3. 3.1 ]Jnon-3-yl }- 25
et hox ) Hoepysophthaidnetrilel- [ (( 2S) - 3-

7-1(2S)-3-(4- n nox - I, dRzaiéycke-7- diazabicyclo [3.3.1
} noLS 337‘)13th 2{%Y%@E‘ggﬁ%?%%@%@g%%}e&gfgﬁﬁir idlﬁe; a}zl [((2S)-2- hyd?/oxy- E} {
7-[ 2- (4%5?@%‘{'91 wﬁ@lgﬁgmﬁ; 9- oxa- 3, 7-di azabicyclo- [3.3.1

: 0

] non- prop y] benzonitrile; 30 4- { . . A

2-17- (B {;szsétmm&a-m@xehﬁm;zﬂhyl-@nm@txl)-?:@iaa%&lﬁl%?%’lcéé‘fl%i%‘.3 ASR33-y1] o
03/ 0927%1 CT/ SE03/ 00720 13 ethoxy } isophthalonitrile; 4-(2- {

7- [ 2- (Aipmemhbosyphesagniiles oxoet hyl | - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1

10 4-[((2S)~2—amino-3-{7—[2-(4—methoxyphenyl)-2—oxoethy1]-9—0xa—3,7—diaza—
bicyclo[3.3.1]non-3-yl }propyl)oxy]benzonitrile;
4-{3-[7-(3,3 —dimethyl—Z-oxobutyl)—9—0xa—3 [7-diazabicyclo[3.3. 1]non-3-yl]-
propoxy }benzonitrile;
4-(3-{ 7-[2—(4—ﬂuorophenyl)-Z—oxoethyl]—9—oxa—3 7-diazabicyclo[3.3.1]non-
15 3-yl)propoxy)benzonitrile;
4-(3-{7-[2-(1H-pyrrol-1 —yl)ethyl]—9—0xa—3,7—diazabicyclo[3 .3.1]non-3-yl}-
propoxy)benzonitrile;
4-(4-{7-[2-(1H-pyrrol-1 -yl)ethyl]-9-oxa-3,7 -diazabicyclo[3.3.1]non-3-yl}-
butyl)benzonitrile;
20 4-{[28)-3-(7-{ 2-[4—(tert—butoxy)phenoxy]ethyl }-9-oxa-3 ,7-diazabicyclo-
[3.3.1 ]non—3-y1)—2—hydroxypropyl]oxy}benzonitrile;
4-1((25)-3-{7-[2-(3 .5-dimethyl-1H-pyrazol-1 -yDethyl]-9-oxa-3 ,/7-diaza-
bicyclo[3.3.1]non-3-yl} —2—hydroxypropyl)oxy]benzonitrile;
4-{3-[7-(imidazof[1 ,2—a]pyridin—2-ylmethyl)—9-0xa—3 ,7-diazabicyclo[3.3.1]-
s non-3-yllpropoxy}benzonitrile;
4-{3-[7 -(2-phenoxyethyl)-9-oxa-3,7 -diazabicyclo[3.3.1]non-3-yl]propoxy }-
benzonitrile;
4-(3-{7-[2-(3,5-dimethyl- 1H-pyrazol-1 ~yDethyl]-9-oxa-3 ,7-diazabicyclo-
[3.3.1]non-3-yl }propoxy)benzonitrile;
30 4-({3-[7-(imidazo[] ,Z-a]pyridin-Z-ylmethyl)—9—0xa—3,7-diazabicyclo-



non-3-yl } ethoxy)isophthalonitrile; 4-(2- { 7-{2-( 1 Hpyrrol-1-yl)ethyl]
-9-oxa-3,7-di azabicyclo [3.3.1 ]non-3-yl } - 5 ethoxy)isophthalonitrile;
tert-but ywoas®731 1 Jnon-3-yl } ethylcarbamate; 4-({ PCT/SE03/00720
(2S)-2-am no-3-[7-(3, 3-di net hyl - 2- oxobutyl) 9- oxa- 3, 7-di azabi cyclo-[3.3.1
] non-3- yl]propyl } oxy)benzonltrllé 10 4-[((2S)-2-am no-3- {

7-[ 2- (4- met hoxyphenyl ) - 2- oxoet hyl ] - 9- oxa- 3, 7-di aza- bicyclo [3.3.1

] non- 3-yl } propyl)oxy] benzonitri le;, 4- { 3-[7-(3,3

- di net hyl - 2- oxobut y 3 7:.dj azabi cycl 0[3.3. 1 ]non-3-yl]- propoxy }
benzorBBrilhen- 34’1198@)% &FHIPQ I21-20f“ftHL?r’ophenyl) 2- oxoet hyl ]

49( gx{ 475;{[3 2L7 6{-%%@,9 ﬂ%l Z)[lf_l?_%g(% 3]7n&azablc§/<:ﬁy[y BH@p®xyl) benzoni tril e;

-oxa- 3, 7-di azabicycl o[ 3.3.1 ] non-3-yl }-
prop 0%})@ P%ﬂﬂb {ehbhitrile;
4- (4-{ H-pyrroI-I-yI)eth I oxa za 3.3.1 ]non-3-yl }-
but yl ) besz@na|2-H4- (tert-bzlmwmf{e@@saletlwl( 1R 0?66‘*27[%& agélry Oﬁ%ﬁoig) phenoLy] et hyl>/) }

- 9-oxa- 3, 7-di azabi cycl 1 ]non-3-yl)-2-hydroxypropyl] oxy }
benzomaniﬁ-b’BPm@y]ewm}g%“éf*?lt’[ﬂf (3,5 -dimethyl - 1Hpyrazol - 1

3.
] %' %; Xé;g?gﬂé%oix,y]aﬂgﬁn] ﬂlﬂégﬂyﬂﬁ BxB3 J-dingibicgcloyd.3 1 ]-non-

3-[7- (i g@(gﬁ[,gnz%nﬁ}@yrl di n- 2-yl net hyI) 9- oxa- 3, 7-di azabicycl 0[3.3.1 ]- 25
non- 3- %% poxy) benzonitrile;

3-[7- (?erptblﬁgnmx-y%ﬁw‘lFymwh@%yﬁwlh§%Péyéfii&fasbi%yclo[fr?'olrl—- 3-yl] propoxy }-
benzonitrile; 4- a}%? [ 2- (3, 5-di net hyl - 1H pyrazol - |
-yl )eth 9}- ‘Kbieél?(}élcﬁb tffazabi cyclo- [3.3.1] non-3-yl }propoxy)benzonitrile;

30 ¢ 10 " {4- {?3-W-{é-[m(g%mtgfx}%ﬁdlﬁxﬂemyw _@-oxthiBeT-HinkAbiOyad{3-3317- di azabi cycl o
non-3-yl)propyl]sulfonyl }benzonitrile;
4—[(3-{7—[2—(3,5-dimethy1—lH-pyrazol—1-yl)ethyl]—9—oxa-3,7-diazabicyclo—
[3.3.1]non-3-yl} propyl)sulfonyl]benzonitrile;

4-({ 3-[7—(2,4-diﬂuorobenzy1)—9-0xa—3 ,7-diazabicyclo[3.3. 1]non-3-yl]-
1s  propyl} sulfonyl)benzonitrile;
4-{2-[7-(imidazo[1 ,2—a]pyridin-2—ylmethyl)—9—0xa—3 [7-diazabicyclo[3.3.1]-
non—3—yl]ethoxy}isophthalonitrile;
4-12-(7-{ 2-[4-(tert—butoxy)phenoxy]ethyl }-9-oxa-3 ,7-diazabicyclo[3.3.1]-
non—3—yl)ethoxy]isophthalonitrile;
20 4-(2-{7—[2—(3,5—dimethyl-1H—pyrazol—1—yl)ethyl]—9-0xa—3,7—diazabicyclo—
[3.3.1]non-3-yl }ethoxy)isophthalonitrile;
4-(4-{7-[2-(1H _imidazol-4-yl)ethyl]-9-oxa-3 /7-diazabicyclo[3.3.1]non-3-
yl }butyl)benzonitrile;
4-{4-[7-(imidazo[1 ,2-a]pyridin-.’).—ylmethyl)-9—oxa—3 /7-diazabicyclo[3.3.1]-
25 non-3—yl]buty1}benzonitrile;
4-{4—[7-(2—phenoxyethyl)—9—oxa-3,7—diazabicyclo[3 3. 1]non—3—yl]buty} }-
benzonitrile;
4-(4-{7—[2-(3,S—dimethyl—lH—pyrazol-1-yl)ethyl]—9-0xa—3,7-diazabicyclo—
[3.3.1]non-3-yl }butyl)benzonitrile;



WO 03/ 092721 PCT/ SE03/00720 14 [3.3 -3 -

am no) benzonitrile; 4-({ 1334 Jnon-3 =yl Tpropyl )

2;ri[ Zo§ ﬁéggh?iof?rgpezzyi)ig- (()>7<a- 3~’{ 72di[ az?bi cycl o[ 3. 3. 1] neaTBEY3/Qo72(r opyl }

am _ e, 4- - - 4- (tert-butoxy)phenoxy] et hyl

{92?)(?-7?’ _7-p||dazab| cyclo[3.3.1]- 5 Hon- 3-yl ) propyl ] am no }b)é]nzon?/tzl le; 4-
(imdazo [ 1,2-a]pyridin-2-ylnethyl)-9-oxa-3,7-diazabicyclo [3.3.1

]-non-3- yl]lethoxy } benzonitrile; tert-butyl 2- { '

7-[ 2- (4- cyanophenoxy) et hyl

et9 hyl ¢agb§dgmo -3-b4- azm}z@ol(grnylip%gnylf%hxlg ?Xagéu%d?x‘%/ pht if?’% 1%?%?% a

- 9- oxa- i,azabicyclo[3.3. 1 non-3- yI)propyI]squon | }b

4- [(3}'1)]{’1”017’9ij pryoB1t g‘ferret hyl - 1H pyrazol - 1-yl Yet hyl ] - 9- oia % ?néfglz;[): I(:scl o-

[3.3.3 hnon: Yﬂ QEWI)- 51k &R Tidiazabieyclai33.1]-non-3-
3-[7- %‘2( P{ 2;23(1’4 Jr o%’gﬁzpwl?_g oxa- %ﬂbbﬁ?;:‘z)ablacz;clle}cﬁg[ iy 1] r]lonnon 3-yl]- 15

propyly1 }prc%w%(fymaﬁkdrb&na;onltrl le, 4- { 2-[7- (| mdazo[ 1

2-a] pyri 2-ylmethyl)-9
i sephmﬂéL{dﬂi%%%étﬁbthll? Q’O‘)égthp’lfl?g(gl a%ag oxy ph@n gfaér% ﬁg?n S-yllethoxy }

-9-oxa- 3, 7-di gzabi c qlo[3 3.1]- non-3 -
-yl)ethoxy] isophthalonitril
4 (2 FyroRqXy) na?fﬁé Pyl - 10 pyrazol - 1-yl ) et hyl ] - 9- oxap3 7-di azab: cscl (230

- 3. 3 hnenr3ivinedn insenkettial-2oka-Bi1-éipzabigyglo[3.3: 3-
}bultm d(]a gﬁ[ ¢ +“)e Oﬁgﬁ%@oxa H;ya]dl a»z(abll cy(;:llzo cfyg :Eﬁ 171]41:(%?3 yl
ylyhg g@@d%ﬁd’mbmnﬂé { 4-17- (| m dazo[ 1
i n-

, 2- a]pyrl | met hyl) I 25 no
_ az . 3-yl1b
%ngﬁngbgﬁl {+3-€, dlh}{dr%—l[47be€1?°‘§ﬂ’élﬂo§<glé?h%%e&éﬂogg&%,3 zabl cyclno [% ] Ut V!
10 azabll:ycho[% 3. % Jnon-3-yl}propoxy)benzonitrile;

4—(2—{7—[2-(2,6—dimethy1phenoxy)-1-methylethyl]—9—oxa—3,7—diazabicyclo-[3.3.1]non-3—
yl}ethoxy)b enzonitrile;
4-(3-{ 7-[2—0xo—2-(3-oxo—3,4—dihydro—2H-1 ,4—benzoxazin-6—y1)ethyl]—9—oxa-3 -
diazabicyclo[3.3.1]non-3-y! }propoxy)benzonitrile;

15 tert-butyl 2—{7—[3—(4-cyanophenoxy)propyl]—9-0xa—3 7-diazabicyclo[3.3.1]-non-3-
yl }ethylcarbamate;
N-(tert-butyl)-N'-(2-{ 7—[3-(4—cyanophenoxy)propyl]-9-oxa—3 /7-diazabi-cyclo[3.3.1]non-3-
yl}ethyl)urea;
tert-butyl 2-({ 7—[2-(4-cyanophenoxy)ethyl]-9—oxa—3 /7-diazabicyclo[3.3.1]-non-3-

20  yljmethyl)-1 -pyrrolidinecarboxylate;
4-{[3-(7-benzyl-9-oxa-3 .7-diazabicyclo[3.3. 1]non-3-yl)propyljamino }-benzonitrile;
4-[(3-{7-[3-(4—cyan0anilino)propyl]-9-oxa—3,7—diazabicyclo[3.3.1]n0n-3—
yl }propyl)amino]benzonitrile;
tert-butyl 2-{ 7-[2—(4—nitrophenoxy)ethyl]—9—0xa—3 ,7-diazabicyclo[3.3.1]-

»s  non-3-yl}ethylcarbamate (m/z = 437),
tert-butyl 2-[7-(2-{ 4—[(methylsulfonyl)amino]phenoxy }ethyl)-9-oxa-3,7-
diazabicyclo[3.3. 1Jnon-3-yllethylcarbamate;
tert-butyl 2-{ 7-[2—(4—aminophenoxy)ethy1]—9—0xa—3,7—diazabicyclo[3 317

non-3-yl}ethylcarbamate;



benzonitrile; 4-(4-{ 7-[2-(3,5-dinethyl-1H pyrazol-I-yl)ethyl]
-9-oxa-3, 7-di azabicyclo- [3.3.1 ]non-3-yl }butyl)benzonitrile; WO 03/092721
PCT/ SE03/W002092726 4-[3-(7- { 2-0x0-2-[4-(1-pyrrolidinyl) pegsgbioeehyl }
-9-oxa- 3, 7-di azabi cycl 0-[ 3. 3.1 ] non- é yI)propoxy]benzonltrlle 4-(3- { 7-
[ 2- (4- hydr oxyphenyl ) - 2- oxoet hyl ] - 9 Y 7-di azabicyclo [3.3.1 ]-non-3 - vyl
rop oxy)benzonitrile; s 4-(3- {

2- (4- nmet hyl phenyl ) - 2- oxoet hyl ] - 9- oxa- 3, 7-di azabi cycl 0[ 3. 3.1 ]-non-3- vyl

b j t 'I A4 (34 . .
O?%ﬁ?ﬁﬂenwzogﬁé I 5}%2% &)%"c%)éﬂit{"ﬁlyalzﬁlgy%?([g 331]n0%|3g;155?pcy;1/}(:l 0[3.3.1 ]-non-3-
pﬁg@gﬁg&ggﬂéggl {lle 4-(3- { 7-[2- (2 3- dlhydro-

e

}p
7-1
} pr

7-] 2-

y )b

agl Qyqhq33 3-difneeyl-3-oxoppryD bRy ggn@@qfﬁbgqyp Oé?’ %S]W %!
n-

I
, 4- I’0X1 n- 6-yf)-2-oxoet hyl ] - 97oxa- 3,
az
7- (2, 6-di et hyl phenoxy) - 1- et hyl et hyl ] - 9- oxa- 3, 7-di azabi cyclo- [3.3.1
] no &prmyﬂaauh@&@W%@mé%nltr|Ie 4-(3-17- [2-o0x0-2-(3-0x0-3, 4-di hydro- 2H
1, 4- benzoxazi.n- 6- afghteapedot] &rdatides|ofahe 3-yl }
o SOy DN Z6HPEPTIAE g e Bpdnissans ) g
7-[3-(4- RA W'O]lf2%992§an3h€red1a&zalbn cfated[(@ aga £pmph yl
ethyl%hpg%ﬁagpggﬁﬁ%fgrt butyl)-N -(2- {
7- [ 3- (Giagy anoephen o 28e9Dpyl | - 9- oxa- 3, 7-di azabi -cyclo [3.3.1 ]Jnon-3- yl }
ethyl)urea; tert-butyl 2-({ 7-
[ 2- (4- cyanophenoxy) et hyl ] -9- oxa- 3, 7-di azabicyclo [3.3.1 ]-non-3- 20 yl }

met hyl @ﬁgﬁ%@og%gg%& rrgcg)cﬁﬁédi}e asé]'for{nulatmns of the following compounds

[3 (7- i'aza |cyc 3.1 ] non-3-yl)propyl] am no }

Fnz O\ghltd:l ot Edescnddid-wo 01/28992:
k! cyanoani | i no) propyl ] -9-oxa-3, 7-dj,az blﬁ%ﬁggﬁf.31£ ] non-3 vyl
}pr OpY(a) aHi H19] 0% B zmethyl- BevxobutyD -9-oxa-3,7-diazabicyclo[3.3.1 o

yljpropyl} amino)benzonitrile:

o~ X
&

NC

15
which compound is referred to hereinafter as Compound A. Compound A is specifically

disclosed in WO 01/28992 both in the form of the free base and in the form ofa

benzenesulphonate salt;

20  (b) tert-butyl 2-{7-[3-(4-cyanoanilino)pr0pyl]-9-oxa-3,7 -diazabicyclo-[3 .3.1Jnon-3-

yl}ethylcarbamate:



tert-butyl 2- { 7-[2-(4-nitrophenoxy)ethyl]-9-oxa-3,7-diazabicyclo [3.3.1
]- 25 non-3-yl }ethyl carbamate (ni/z = 437); tert-butyl 2-[7-(2- {

4- [ (met hywewBfHea1gi ) am no] phenoxy } ethyl)-9-oxa- 3, 7- di az&birsged/a72 3. 1

] non-3-yl ] ethyl carbamate; tert-butyl 2-

7-[ 2- (4- ami nophenoxy) et hyl ] - 9- oxa- 317-di azabi cycl 0[3.3.1 ]- non-3-yl }

et hyl carbamate; WO 03/092721 PCT/ SE03/ 00720 16 4-( {

3-[7- (phenyl sul fonyl) - 9-oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non- 3-yl ] propyl } -

am no) benzonitrile; or 4-({ O
3-[7-(3, 3-di net hyl - 2- oxobut yl/) - 9- oxa- 3, 7- di azabi cycl 0[ 3. 3. 1 ] non- 3-

yl ] propyl } am no)benzamde. b This\|list of conpounds and i ncl udi ng
pharmaceutical | y accepyapte derlv!i\ es of the conpounds as defined in WO
01/28992 wi I | hereinaf/ter be referrea\to as a c@mpoynd of Caim 34 of WO
01/ 28992. PCT/ SE02/ 0724 di scl oses nmod\f i ed_rel gase [fornul ati ons of the
foll ow ng conpoundsN 10 whi ch are described X
3-[7-(3, 3-di net 2- oxobut yl) - 9- oxa- 3, 7- di azabi cycl o[ 3. 3. 1] non- 3-

yl ] propyl } no) benzonitrile: O N N NC 15 which conmpound is referred to

her ei naf ter/as Conpound A. Conpound A is specifically disclosed in WO
01/2899h in the formof the free base and in the formof a

benzenesWl phonate salt; 20 (b) tert-butyl
2-{7-[gc(4- cyanoani | i no) propyl ] - 9- oxa- 3, 7- di azabi cycl o-{3. 3. 1] non-3- yl }
et hyl car banat e:

in the form of the free base, which compound is referred to hereinafter as Compound B;

s (c) tert-butyl 2—{7-[4—(4-cyanopheny1)butyl]—9-oxa—3,7—diazabicyclo—[3.3. 1]non-3-

yl}ethylcarbamate:

NC

in the form of the free base, which compound is referred to hereinafter as Compound C;

and

(d) tert-butyl 2-{7—[(25)—3-(4—cyanophenoxy)—Z—hydroxypropyl]-9—oxa—3,7—
diazabicyclo[3.3.1]non-3—yl}ethylcarbamate:



}/\?eg?’/t)ggg?z\}m?c:]—/ SEQ3/ 00520 17 OONN-NH ~04-- NCin the formof the

, I ch conpound is referred ' ;

t ert - but yWo 03/092721 °d to hereinafter as nggfsléggoog’zo s (9

2;%7[ [ 4- (4- cyapophenyl ) butyl]-9-oxa-3, 7-di azabi cycl 0-[ 3. 3. 1] non-3 yl }

ethyl carbamate: O O N N-~O NC 10 il the formof the free base, which

(7:orrpound Is referred to hereinafter as Conpound C, and (d) ter:t-butyl 2- {

; ;][ ( 2§) - I3-(4- cyanophenoxy) - 2- hydr oxypr opyl ] - 9-oxa- 3, 7- di azabi cycl o[ 3.3.1
on-3-yl } ethylcarbamate: 1% WO 03/092721 PCT/ SE03/00720 18 O 10O HO N

N~/\NO OO0 NCin the formif ) _
to hereinafter as Compo the free base, which conpound is referred

antiarryht hm c drugs, ' th a viewto

NC

in the form of the free base, which compound is referred to hereinafter as Compound D.

s Current drug therapies for AF include antiarryhthmic drugs, administered with a view to
re-establishing and maintaining a normal heartbeat or to controlling heart rate, and
anticoagulant and/or thrombolytic drugs, administered with a view to preventing

thromboembolism and/or cerebral stroke.

jo  Coagulation is the result of a complex series of enzymatic reactions. One of the ultimate
steps in this series of reactions is the conversion of the proenzyme prothrombin to the

active enzyme thrombin.

Thrombin is known to play a central role in coagulation. It activates platelets, leading to

15 platelet aggregation, converts fibrinogen into fibrin monomers, which polymerise
spontaneously into fibrin polymers, and activates factor XIII, which in turn crosslinks the
polymers to form insoluble fibrin. Furthermore, thrombin activates factor V and factor VIII

Jeading to a “positive feedback” generation of thrombin from prothrombin.

»  International patent application WO 94/29336 discloses a group of thrombin-inhibiting
compounds, including HOOC-CH,~(R)Cgl-Aze-Pab-H (in which Cgl represents
cyclohexylglycine, Aze represents S-azetidine-2-carboxylic acid and Pab-H represents 4-

aminomethylamidinobenzene), which is also known as melagatran (see Example 1 of WO



re-establishing and nmaintaining a normal heartbeat or to controlling heart
rate, and anticoagul ant and/or thronbol ytic drugs, adm nistered with a view
t o preverw0Dg/0927r onboenbol i sm and/ or cerebral stroke. 10PCosgod/et’zon is
the result of a conplex series of engymatic reactions. One of the ultimate
steps in this series of reactions i 7t he conversion of the proenzyne
prothronbin to the active enzyne thronbin. Thronmbin is known to play a
central role in coagulation. It activates platelets, leading to 15

plate regati Qiskiobéd RodRBOBESar allai ch

pol y 2@39& E’%ﬁ?ﬁpoe%a&gﬁ@é %’@h‘;al“%wgggmfﬁg?s andS Igctl \%at es factor X I1,
whi Chrhéi 44p. crosslinks the polyners to forminsoluble fibrin.

Furtherm) e, thronmbin activates factor V and factor VIII Ieadi ng to a
"positive feedback" gener ati on of thrombin from prothronbin.

I nt t | t ent 94/ 29. f
thr 3%33‘@&5\%2.@‘3%%&3%%9 4% pheafs %&@%ﬁé’g?@é@r‘ﬂ%@ﬁ‘“p& H (i
whi ch ’ ?t%%g‘%);' dlo(\%cé)\g )% Itl% N&ds ASsocA%d WiBPEasel tseatments. This

re
S- azetd" F% NP0 ar IC aC| Pab-H represents 4-

am ”0r@%ﬁ)ﬁlﬂ%ﬁé%&aﬂ@ﬁk@%ﬁ@@hw&agmhﬂutherap)sm ik nombinaomplthgardierer{ieee Exanpl e
1 of WO WO 03/092721 PCT/ SE03/ 00720 19 94/ 29?%@% J ntern %(%n& Pat ent
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However, it is estimted that onI houl d
benef |Wal‘lf%féhﬁas’“éﬂ’t“i‘ PRt Clafféfiﬁ rls o&fsbcl)ge%%e%&th\grﬁeﬁ%ﬁﬁ%%gelgssom at ed

wth f) rato cér{t R0 Sn Kk onﬁ{sscﬂ’sd deeididege E&btabt&ﬁswfosmmnbm coagul ant
theraS% 78 | nati on WI t i cardi oversion (Vl ectrical or chemcal). In
t

pard i C\‘r&ltﬁbthepﬁrutgb@ncctlértaﬁamfdoyls augithesbltisat areatichein itrgnigUf. nd dheir Ye&r farin (a
vitam n K antagoni st) carries the risk of bl eedllgg 3gnd t ?anﬂﬁgd for
frequemqmrd:sabmmnmlgwféma’ﬂ@nt s Rhood PREYEtoR S e defonstrat e a

notabl e ri sk of rac Rbeaflkt Bidbdf oods, e.g.
t hose #4¢&X Saé‘%hcr’i‘cé tt aantS legtcftﬁﬁlglsg{eggg qu ec?w fes moni tor i ng of the

patien %Eés%rinﬁl@édh% boltestiegdfsiasio (Conheapmiergionatdiopdsal i cyl i ¢
aci d (‘La%a%z‘iﬁtlgg at%:l'gé)gg#bagent al so carries the risk of bl eedi ng BI ood
loss from a damaged vessel) and thrombosis (i.e. the formation of a blood clot in @ blood

15 vessel, sometimes leading to vessel obstruction).

There remains a need for a combination of an antiarrhythmic drug and an anti-coagulant
drug that has fewer side-effects than existing therapies and will encourage the use of such a
combination in a higher percentage of AF patients.

20
None of the above-mentioned documents disclose or suggest the administration of
melagatran or a pharmaceutically-acceptable derivative thereof in conjunction with a

compound as defined in claim 1 of WO 01/28992. Surprisingly, the administration of just

such a combination gives rise to unexpected, beneficial effects.

25

Disclosure of the Invention

According to a first aspect of the invention there is provided a combination product

comprising :

30 (1) melagatran or a pharmaceutically-acceptable derivative thereof;



coagul ation is the key process involved in both haenpostasis (i.e. the
prevention of blood |oss froma damged vessel) and thronbosis (i.e. the
f or mat i orwofo3mosbood clot in a bl ood 15 vessel, soneti nmesPCEsENIY2O vessel
obstruction). There remains a need f%r a conbination of an antiarrhythmc
drug and an anti-coagul ant drug thgt has fewer side-effects than existing
therapies and will encourage the use of such a conbination in a higher

per cent age of AF patients. 20 None of the above-nentioned docunents

di scl 0sg oOr suggest the adm nistration of nelagatran or a

pharmeceutical | y-acceptabl e derivative thereof in conjunction with a
CO”DOU@?a@§m§@jﬂdnﬁdieiﬁﬂe@irﬁ¢lﬂinﬂ.l of WD @12898992. Surprisingly, the

adm nistration of just such a conmbination gives rise to unexpected,
beneficial effects. 25 Disclosure of the Invention According to a first
aspect of the invention the LS DOV SHaHI N H&lct conprisin
. 30 (AFcougingipt F%ﬁqngps%ecgﬂgtﬁﬁé%vgﬁ{lgﬁég@ﬁ% gf:cept abi e kggafti%lg?i ve thereof; V\%
03/ 092%;9’ SE03/ 00720 20 and (2) a conpound as defined in claim1 of
WO D1/ . "According to a second aspect of the invention there is

provi dgg ngelgar s phanpredically-asceptatfsr desivagye therepfinel agatran or a

phar maceuti cal | y-accept abl e derivative thereof; and (2) a conpound of

Cl aim & of WO 01/28992. 10 According to a third aspect of the invention

there is provide onhi, naty ct conprising : (1) nelagatran or a
phar rra@éli‘t‘ioe‘.i’lo\wg%@g%ﬁ?él Ogtvggﬁ 1\%@?\%’e t her eof ;

10 According to a third aspect of the invention there is provided a combination product

comprising :

(1) melagatran or a pharmaceutically-acceptable derivative thereof;

and

2) (@ 4—({3-[7—(3,3—dimethyl-Z-oxobutyl)—9—0xa—3,7-diazabicyclo[3.3.1]non—3—

15 yl]propyl}amino)benzonitrile:

H f/N Nv“><

NC

which compound is referred to hereinafter as Compound A.or a pharmaceutically-

20  acceptable salt thereof; or

(b) tert-butyl 2—{7—[3—(4—cyanoanilino)propyl]—9—oxa—3,7—diazabicyclo-[3.3. 1]non-3-

yl}ethylcarbamate:



and (2) (a)

4- ({3-[7-(3, 3-di net hyl - 2- oxobut yl ) - 9- oxa- 3, 7-di azabi cycl o[ 3. 3. 1] non-3- 15
yl ] propylwermsngbenzonitrile: O O N N NC whi ch conpound PC3/SEed/ér7eed t o
herei nafter as Conpound A or a pharnggeutically- 20 acceptable salt
thereof; or (b) tert-butyl 2- {
7-[3-(4-cyanoani |l i no) propyl ] -9-oxa-3, 7-di azabi cyclo-[3.3.1 Jnon-3- yl }

et hyl carbamate: WO 03/092721 PET/ SE03/00720 21 ONO N NC in the form of
the free base, which conpound Jjs referred to hereinafter as Conpound B or
a pharmaceutical |l y-acceptable/dalt thereof; or 5 (c) tent-butyl

R, 7-di azabi cycl o-[ 3. 3. 1] non-3- yl }

et hyl carbamate: O O N

8 formof the free base, which
conmpound is referred tg herei nafter as\Conpound or | a
pharmaceutical | y-acceptabl e salt thereoN, or~

o e

»

NC

in the form of the free base, which compound is referred to hereinafter as Compound B or

a pharmaceutically-acceptable salt thereof; or
s (c) tert-butyl 2-{7 —[4—(4—cyanophenyl)butyl]-9-oxa-3,7-diazabicyclo-[3.3.1]non—3—

yl}ethylcarbamate:

NC

o in the form of the free base, which compound is referred to hereinafter as Compound C or
a pharmaceutically-acceptable salt thereof; or
(d) tert-butyl 2-{7-[(25)-3-(4-cyanophenoxy)-2-hydroxypropyl]-9-oxa-3,7-
diazabicyclo[3.3.1]non-3-yl }ethylcarbamate:



(d) tert-butyl 2-{7-[(2S)-3-(4-cyanophenoxy) - 2-hydroxypropyl]-9-oxa-3, 7-

di azabi cycl 0[3.3.1 ]non-3-yl } ethylcarbamate: W 03/092721 PCT/ SE03/ 00720
22 O O BHOON3MPE721 ~NC in the form of the free base, whi chPcorsgosond2( s
referred to hereinafter as Conpound or a pharnmaceutically-acceptable
salt thereof; 5 wherein each of conponents (1) and (2) is fornulated in
adm xture with a pharnmaceutically-acceptable adjuvant, diluent or carrier.
The conbi nati on product accordyng to the invention provides for the

adm ni stration of nelagatran (or derivative thereof) in conjunction with
(1) a conpound as defined i i 10 1 of WD 01/28992 or (2) a conpound
of Claim34 of WO 01/289 ound A or Bor Cor D (or

phar maceutical | y-accept eof ), anépﬁ:y t hus be presented

e salts th
either as separate forgl ati ons, wherey\n at |eas}i ong of those

formul ati ons coupris

mel agatran and aiN.J eas{ C rises (1) a conpound
as defined in cNaim1l of WD 01/28992 or\?fﬁsaﬁconﬁbu of Claim34 of WD
01/ 28992 or npound A or B or C or D (or pharmaceutically-acceptable
salts thereof), or may be presented (i.e. fornulated) as a conbi ned

prepar at i i.e. presented as a single fornulation including nelagatran
and (1) a\cohpound as defined in claim1 of WO 01/28992 or (2) a conpound
of C ai 1~ of WD 01/28992 or (3) Conpound A or Bor Cor D (or
pharnadg%ticalIy-acceptable salts thereof)). 20 Thus, there is further
provi ded: WO 03/092721 PCT/ SE03/00720 23 (1) a pharmaceutical formnulation
i ncl udi ng nel agatran or a pharmaceuti cal |l y-acceptabl e

in the form of the free base, which compound is referred to hereinafter as Compound D or

a pharmaceutically-acceptable salt thereof;
s wherein each of components (1) and (2) is formulated in admixture with a

pharmaceutically-acceptable adjuvant, diluent or carrier.

The combination product according to the invention provides for the administration of
melagatran (or derivative thereof) in conjunction with (1) a compound as defined in claim

0 1of WO 01/28992 or (2) a compound of Claim 34 of WO 01/28992 or
(3) Compound A or B or C or D (or pharmaceutically-acceptable salts thereof), and may
thus be presented either as separate formulations, wherein at least one of those
formulations comprises melagatran and at least one comprises (1) a compound as defined
in claim 1 of WO 01/28992 or (2) a compound of Claim 34 of WO 01/28992 or

15 Compound A or B or C or D (or pharmaceutically-acceptable salts thereof), or may be
presented (i.e. formulated) as a combined preparation (i.e. presented as a single
formulation including melagatran and (1) a compound as defined in claim 1 of WO
01/28992 or (2) a compound of Claim 34 of WO 01/28992 or
(3) Compound A or B or C or D (or pharmaceutically-acceptable salts thereof)).

20

Thus, there is further provided:



derivative thereof, and (1) a conpound as defined in claim1 of WD 01/28992
or (2) a conpound of Claim34 of WO 01/28992 or (3) Conmpound A or B or C
or D (or wbasmeyeutical | y-acceptable salts thereof), in adeirsSEw/@7dth a
pharmaceutically 5 acceptabl e adj uva?%, di luent or carrier (which
formulation is hereinafter referred as a "conbined preparation"); and
(2) a kit of parts conprising conponents: (a) a pharnmaceutical formulation
i ncl udi ng nel agatran or a pharmaceutical |l y-acceptable 10 derivative

t her eofiy, i&ﬁ&%fﬁ%‘ﬂ?l%%&lﬁtiﬁa PRRHIRGRMbE A of n3hesRiceRli@Igdic le dil uent
or carrier; an 1b a pharmaceutical formulation including (1) a conpound
as def igagdative taéradfnadd of) aWOmpoli@&OE&Tined i Apina 1 ©6NYOUNH2¥H200miM B4 of WO

01/ 28992 or (3) Conmpound A or B or C_or D (or pharnmaceutically-acceptable
salts tchmpewid of Glayd drhef Y @ OL28A9% op i Grayeyps éa‘anfg’/Dl éf;’ft&@’épt abl e

adj uvant, diluent or carrier, Wwhi .CO t.s ). e each

provi dé)g‘aﬁl?ﬁcﬁu?@ﬁlpﬁatcﬁ?ﬁtak?lg Saéﬁit]?%%?cfg IP3%?’§§%1V?ﬁt}g?%)gfﬂ?%ﬁé$)ﬁa@%nj unction with
the ot 18y i WhiRe twRSReSImAtidnie hbRyRRE Rikrrddheneai

pr ovi dgggegt@g%ﬁ%gb%?’ &r%gllgﬁtn(g alki lt(W 20 of pa; tns as defined above, which

net hod ‘g¢empincs @scphardtiogngnd conponent (a), as defined above, into

association with a conponent (b), as defined above, thus rendering the two
conponents suitable for adm nistration in conjunction with each other. By

bringi the t conponents, i ssoci ation with" each other, we include
t hat gg) @gﬂ{)%%tt%%lsgﬁtfo%?ﬁ%f&t he kit of parts may be: (i) provided as
separ atg) fO5{ikhatenPs fbimBatidoidenemndanilhganah opaghameicheicellywhieptabis e
subsequent brought together for use in conjunction with each other in
conbi naderiontive thereaf)ym admixtire withacktrgaaceaticalpr-ecsepieblg afivyarthdidueas osepar at e
conponents of a "conbination pack” for 30 use in conjunction with each

ot her isw@i®idhati on therapy. WO 03/092721 PCT/ SE03/ 00720 24

(b) a pharmaceutical formulation including (1) a compound as defined in claim 1 of WO

01/28992 or (2) a compound of Claim 34 of WO 01/28992 or (3) Compound A or B or C

or D (or pharmaceutically-acceptable salts thereof) in admixture with a pharmaceutically-
15 acceptable adjuvant, diluent or carrier,

which components (a) and (b) are each provided in a form that is suitable for

administration in conjunction with the other.

According to a further aspect of the invention, there is provided a method of making a kit
20  of parts as defined above, which method comprises bringing a component (a), as defined
. above, into association with a component (b), as defined above, thus rendering the two

components suitable for administration in conjunction with each other.

By bringing the two components “into association with” each other, we include that

25 components (a) and (b) of the kit of parts may be:
(i) provided as separate formulations (i.e. independently of one another), which are
subsequently brought together for use in conjunction with each other in combination
therapy; or
(ii) packaged and presented together as separate components of a “combination pack” for

30 use in conjunction with each other in combination therapy.



Thus, there is further provided a kit of parts conprising: (1) one of
conponents (a) and (b) as defined herein; together with (1) instructions
to use t D o0soMIENent in conjunction with the other of thecmsRo3/&720
conponents. The kits of parts descri fd herein may conprise nore than one
formul ation including an appropriat® quantity/dose of nelagatran or
derivative thereof, and/or nore than one fornulation including an
appropriate quantity/dose of (1) a conpound as defined in claim10 1 of WO
01/ 28992 or (2) a conpound of C aim 34 of WD 01/28992 or (3) Compound A or
B or Cor D (or pharnmaceutically-acceptable salts thereof), in order to
provi denfihei€Reatthelqaoviged 4 kit b parts dvmmprisives: f or mul ati on (conpri sing either
active conpound) is present, such formulatiagns r,’r%y be the sane, or nay be
di f f er @honé of cenprancnts (2)and (AoascdedinedBegyatossthel ¥ithderi vative) or (1) a

conmpound as defined i laim1l of WO.15..01/ 2 onpound of C aim
5907 0 1D 3rsaeub e (s conmind RTHOR AR R oy ofthe B

phasr mgfﬂbér%ﬂtsl y-acceptabl e salts thereof), chem cal conposition and/or
physi ca orm A further aspect of the invention provides a nethod of
treatment of a condition where 20 anticoagulant therapy is indicated,

whi ch conprises adm nistration of a pharmaceuti ca{? f@.rmlaﬁ‘jecgn i_.ncl udi ng
mel agafThait§ of partspleasrihed dateic BRY FORPHEHTAR B2y IPHPPFECR HETES19 2 and (1)

a conmpound as defined in claim.1 of : und of Claim
34”0t werony sags gy o orcubiig S g A IR, Ay r ot IR
phar m?&&ﬁdl&%{ ¥cIRGHERh aph®prisdquandth@beos9 (1) hbomgeindtasrdefined n daim

pharmaceuticall y-accept abl e” adj uvant, diluent or carrier. 25 A further
aspect 1Qff Wwe0i/a829% oori2)ps comptemdaf fdainodt of WG @HZHPR0Tof a condition where

S oquinGapouni Oh s P 268 BT P BB DE g0 Bag 7 2t or
ZC% gll?%g(évggﬁ{ 1202 5?3%33 écgsln a tlg&%ééﬁﬁﬁ Uhi fhuiRionubahpiind flerding nel agatran or
compound) is present, such formulations may be the same, or may be different in terms of
the dose of melagatran (or derivative) or (1) a compound as defined in claim 1 of WO
s 01/28992 or (2) a compound of Claim 34 of WO 01/28992 or (3) Compound A or Bor C

or D (or pharmaceutically-acceptable salts thereof), chemical composition and/or physical

form.

A further aspect of the invention provides a method of treatment of a condition where
20  anticoagulant therapy is indicated, which comprises administration of a pharmaceutical
formulation including melagatran (or a pharmaceutically-acceptable derivative thereof),
and (1) a compound as defined in claim 1 of WO 01/28992 or (2) a compound of Claim
34 of WO 01/28992 or (3) Compound A or B or C or D (or pharmaceutically-acceptable
salts thereof), in admixture with a pharmaceutically-acceptable adjuvant, diluent or carrier.
25
A further aspect of the invention provides a method of treatment of a condition where
anticoagulant therapy is indicated (by which we mean where anticoagulation is required),

which comprises administration of:



derivative thereof, in adm xture with a pharmaceutically-acceptable
adjuvant, diluent or <carrier; in conjunction with (b) a pharnaceuti cal
fornul atiwo odfgd7edi ng (1) a compound as defined in clai m PCOISEVENO7%0
01/28992 or (2) a conpound of Caim 34 of WO 01/28992 or (3) Conpound A or
B or C or D (or pharmaceutically-acceptable salts thereof), in adm xture
with a pharmaceutically- acceptabl e adjuvant, diluent or carrier, to a
patient suffering from or susceptible to, such a condition. 10 For the

avoi dange Qfneabkitica JorafstidiehelubBingtmeagaaramor & praiseaiticallpabempesble
t herapeutic and/or prophylactic treatnment. Wth respect to the kits of

parts afriteser thbedf, hneachnmurbwlthaajphammgtteruélpalbhaqcﬁpté@ﬁjaél’qld@moﬁl1ue\m Ph", we
i ncl ude that respective hgr mul ati ons conpri sing nelagatran (or deri vative
15 therc‘éﬂf}?e)r @rf‘dm(ui’f“%f’ ¥8hpound as defined in claim1 of WO 01/28992 or (2)

a COrpr(éEt { phar %eﬂlgﬁl ?fcl)lrtnﬂ{)?tm thua ?ﬂ%) QE?rﬁ'ﬁ)un@%@rﬁgﬁM i MimB & woor D (or

phar ma acce her eo are adm ni stered,

sequent(dopn &e@raaioﬂipwuﬂ@ of gralmlmftva@anmwz or (3 @ontpuand GuosR 0o
treatnment of the relevant condition, which condition may be acute or

chroni cor DOor‘Iﬂiuasnaqent1¢8élsr§*G@th@iffle salts thera@i nit 4‘3@11’%‘?%8{&5@ P&éEB%C&PWg*‘ o the
invention, the term %m nistration in conjunction wth" includes that the
two condserriARls advaHe SRR Sn  product (mel agatran/ derivative and (1) a

S R A Y P A

phar maceuti cal | y-accept abl e sal ts thereof)) are adm nistered (optionally

repeat edly), either ((1I n the case of a conbi ned prg‘p rati on%Pgto et her, or
(i nt heF@ab@aYﬁld%nCRpf @btyrarased hergims thedpaht FSAREYs Cﬁ"dieﬁtt}eir o enable a

benef|0| ef f t1 for the patient, that is greater, over the course of the
t r eat mefd/ (prr?ﬁl%' JLE FGAM ondi tion, than if either a formulation

conpri sing mel agatran/derivative, or a formulation conprising (1) a
conpound as defined 30 in claim1 of WO 01/28992 or (2) a conpound of Caim
34 of VWWihledR0D the KRB AL a&triPEThSEM3bY Hadaministration in conjunction

with”, we include that respective formulations comprising melagatran (or derivative

15 thereof) and (1) a compound as defined in claim 1 of WO 01/28992 or (2) a compound of
Claim 34 of WO 01/28992 or (3) Compound A or B or C or D (or pharmaceutically-
acceptable salts thereof), are administered, sequentially, separately and/or simultaneously,
over the course of treatment of the relevant condition, which condition may be acute or
chronic.

20
Thus, in respect of the combination product according to the invention, the term
“administration in conjunction with” includes that the two components of the combination
product (melagatran/derivative and (1) a compound as defined in claim 1 of WO 01/28992
or (2) a compound of Claim 34 of WO 01/28992 or (3) Compound A or B or C or D (or

25 pharmaceutically-acceptable salts thereof)) are administered (optionally repeatedly), either
(in the case of a combined preparation) together, or (in the case of a kit of parts)
sufficiently closely in time, to enable a beneficial effect for the patient, that is greater, over
the course of the treatment of the relevant condition, than if either a formulation
comprising melagatran/derivative, or a formulation comprising (1) a compound as defined

2 inclaim 1 of WO 01/28992 or (2) a compound of Claim 34 of WO 01/28992 or



26 (3) Conpound A or B or Cor D (or pharmaceutically-acceptable salts
thereof), are admnistered (optionally repeatedly) alone, in the absence
of the otwerozomiponent, over the sane course of treatnenPCTBEVFOATRNAL i ON
of whether a conbination provides a géeat er beneficial effect in respect
of, and over the course of treatnent“of, a particular condition, 5 wll
depend upon the condition to be treated or prevented, but may be achi eved
routinely by the skilled person. Further, in the context of a kit of parts
accordi I i Shifced REdéRtbicalts Yekdbh), lapc| udes t hat
one or @?%&ptgpﬁ%hew{@v\%ﬂ gfyu gPPons ?rlgga%% adrgi ni stered (cf))pti onally 10
r epeat edh¥istered ¢optichallptdpettedneione, iatthd dsersamd thd otberampadantnpeerithet | on
with the other conponent. Wen used in this context, the terns

"adni nissne cewss phidatmerto Rtgmingiten of adeilier a cemBmagen piyides d@3a%e as”

i nclud i ndi vidual d f | Lyat - eof d
(D & Sonifbiaiae harPrudt maar FErodRt Wt audst BAphie o Etas ) Bnos
d ai;m %llqegééx\ﬁ %ﬂ%ﬁ@&%dﬂfon(t%)bemglﬂﬂ PrefeMed Bu@na§ teracBlet@d rolifinely

pharmaceut | acceptable salts thereof), are admnistered within 48
hours (t8.tBe sidfed peasons) of each other. "Pharmaceutical |l y-acceptable
derivatives" of nelagatran includes salts (e.g.
pharmaceutical | y-accept abl e non-toxic organic or inorganic acid addition

salts) @nthe20y fRlovalePar d kit d bR BARERE N fdkr ARl ik Réind Gh CohAdddoRr

i ncl ud he sa biol'ogi cal function and/or

act i vi ty;2s;,RRhANaE @R or dtheRBPIHR R0 Fb8nul Muns dvsThe ddatinisteecd (optipedlys of this
invention, the termal so includes prodrugs of nelagatran. "Prodrugs" of

mel agatrepeatddhy) puite tapite angos tttho parng tira @s.adminisirationgyith hemgbsr al ~or
parenteral admnistration, is netgboLisgd Ln.¥i%$.to‘j%&g& L%ng

el agatqoarpongr. APnoised it s Gttt Be CrRs cFIWHBRIAFTY YU SN &% ount . and
within . a predeterm,ned ti 8. i & D03 1d38s of MEREMBIN ©f between 6
and 24 ﬁéﬁV@SEﬁaégh%ﬁg%kﬁgﬁ?%h#g?Fﬁ%ﬁgﬁg??gﬁﬁf&%o?°the gvoﬁégnce of doubt,

the teryp{\RavEMERbAland 20N ashp@indes dbfieddudemial il off BFOH 14892 g 2 at i on
ot her than oral admnistration. WO 03/092721 PCT/ SE03/ 00720
compound of Claim 34 of WO 01/28992 or (3) Compound A or B or C or D (or

15 pharmaceutically-acceptable salts thereof), are administered within 48 hours (e.g. 24

hours) of each other.

“Pharmaceutically-acceptable derivatives” of melagatran includes salts (e.g.
pharmaceutically-acceptable non-toxic organic or inorganic acid addition salts) and

20 solvates. It will be appreciated that the term further includes derivatives that have the same
biological function and/or activity as melagatran, as appropriate. Moreover, for the
purposes of this invention, the term also includes prodrugs of melagatran. “Prodrugs” of
melagatran include any composition of matter that, following oral or parenteral
administration, is metabolised in vivo to form either melagatran, as appropriate, in an

25 experimentally-detectable amount, and within a predetermined time (e.g. within a dosing
interval of between 6 and 24 hours (i.e. once to four times daily)). For the avoidance of

doubt, the term “parenteral” adminstration includes all forms of adminstration other than

oral administration.



27 Prodrugs of nelagatran that nmay be nentioned include those disclosed in
international patent application WO 97/23499. Preferred prodrugs are those
of the fowouwB@IR20(err)C CH2-(R)Cgl-Aze-Pab-OH (see the IPCIISE03/00720

abbrevi ati ons above or in WO 97/23499), wherein R represents Cl1_10 al kyl
or benzyl, such as linear or branch Cl_6 alkyl (e.g. C1_4 alkyl, s
especially nethyl, n-propyl, (err)-propyl, t-butyl and, particularly,

ethyl) and the OH group replaces one of the am di nho hydrogens i.n Pab. A
parti cBtalrigs of mefagatren thet owy bg m@mEfl@@Cl“éﬂﬁl%&}S-Cﬁﬁif[%dﬂt-egﬁ%“o%garrpI e 17 of

WO 97/ 23499; d yci - o 1o - i
am nonﬁi‘tﬁ@tla}’m}‘ﬁ%@h&? Pr@%??'y?ﬁ&%o Xt{% Bléf[e] %%geg%%'gl ?g(?ggﬁll-{?ﬂgioet hyl ] -,
et hyl @’HZE{R)C%ISX&E@ab—@H (ses theQisSoif 4bdkdvéatidos elsovefor e MaQ &7 (2349 Anwherein

pharmaceutical | y-accept abl e derivatives thereof, (1 coppo as defined
in cl aR?m@pr@fenne\@oa_ﬁltsb@?eazyl(ﬁzachéls &8‘??;58&EEF“8‘?edcﬁ3h<i %H‘%a%‘zfez?r %Egll 28992 or

(3, O, 515 P Pl ey scsptomsp

c ah prophylactic treatnent of , manmalian,
especi adglatehunedr, thd Smpdihd apdre germyin Beb.de paiticiiady praferehpiogrugas hO26redi cal
practitioner or other skille r i pel udet he r t4 yv& doses
di scus %—Rﬂgh&@%ﬁb-@iﬂ;&wwg%ﬂfn%ﬁ% ?Zﬁ%ﬁ% 8*?%03‘9%‘{ nggcﬁéak%%l( %Kf
der i vatjves, {d-BediHeh AFmBlREMa R bhdryanReHy) Jamadts] cabbiyal-1 by ttidiny]-2-
oxabi sgt[ﬁfﬁggr%gﬁ@re nenwggeﬁﬁer eiynbef ore, the disclosures in which
docunenikscthyld, bibybdyeri fe®pSrdlted by reference. 20 In the case of
nmel agatran, suitable doses of active conpound, prodrugs and derivatives
thereof, in the therapeutic and/ or prophylactic treatnment of nmanmalian,

esplgci ally human, patients include those which give a msangﬁl éim
concentSuakblodoas ofimdagabaland pharmpesuticalariseriabls defatives feereiod12t o 5

BTN R L i R
O 2 ISP i S s e sibmn oo o [or
for progdeugs, iRthdmEAgaiticdhd/or prophylactic treatment of mammalian, especially human,
15 patients may be determined routinely by the medical practitioner or other ‘skilled person,
and include the respective doses discussed in the prior art documents relating to melagatran

(or derivatives (including prodrugs) thereof), and antiarrhythmic oxabispidines, that are

mentioned hereinbefore, the disclosures in which documents are hereby incorporated by

reference.

20

In the case of melagatran, suitable doses of active compound, prodrugs and derivatives
thereof, in the therapeutic and/or prophylactic treatment of mammalian, especially human,
patients include those which give a mean plasma concentration of up to 5 Tmol/L, for
example in the range 0.001 to 5 Tmol/L over the course of treatment of the relevant

s condition. Suitable doses may thus be in the range 0.1 mg once daily to 25 mg three times
daily, and/or up to 100 mg infused parenterally over a 24 hour period, for melagatran, and
in the range 0.1 mg once daily to 100 mg three times daily for prodrugs of melagatran
including those specifically mentioned hereinbefore. In the case where the prodrug is

EtO,C-CH,-RCgl-Aze-Pab-OH then the preferred dose is selected from 12 mg, 24 mg, 36

30 mg, 48 mg, 60 mg or 72 mg.



i ncluding those specifically nmentioned hereinbefore. In the case where the
prodrug is EtQ(err)C CH2- RCgl - Aze- Pab-OH then the preferred dose is

sel ect ed Wpeaid2Z2ng, 24 ng, 36 30 ng, 48 ng, 60 ng or 72POW/SEVEDOD 092721
PCT/ SE03/ 00720 28 In the case of an?’arrhythnic oxabi spi di nes typi cal
daily doses of (1) a conpound as defined in claiml1l of WD 01/28992 or (2)
a conpound of Claim 34 of WO 01/28992 or (3) Conmpound A or Bor Cor D (or
pharmaceutical |l y-acceptabl e salts thereof), are in the 5 range 10 to 2000
ng, e.g. 25, such as 30, to 1200 ny of free base (i.e., in the case of a
salt, excluding any weight resulting fromthe presence of a counter ion),
i rrespeptthy/@sObf aiturrhytihieoxabisgidmposiptdabdely(doses oft @bk eompotrdas ar e

adm ni stered during the course of that day. P d il i
Fhe 1 ardsBnebin D Ro! RO QueTbozeon 60 st CROn BeiaPOASBTr 200ns.
250 nyg, . 300ng, 3 — 40 or _450ny, Typi S i.D.i.ndicVvi .10
conposi & Hgl?’B‘megggiﬁﬁ?/re E’? &h'of BE@%?%%%@?}gg&ggg‘%ﬁhS&ls@fﬂr?p% éhl(régﬁé%elw to
500 sy, 0, b8, 4RA 4580 86 1500 MRXETRE ®adb@RY in 2RQEY: of 2641,
300&8? %E%%gﬁ%?ﬁgggw%§Q§SpecifﬁbalIy cIa?%%d herg%ﬁgarg]specific fixed dose
conbi nagxctidsawngrvecigimyresidseg fromt thelplesence wE h agatterdnn a prgespsctygbilited wi t h any

dose stated for the antiarrhythm c oxabi spidine, 15 jncl udi(gq t he doses
stat ed munber pf eempesitionsde gargiess) das are agaunsierpdymg neourss I &Y ¢ an or

the skill ed rson, wll. abl ' t ich will
be mst#@Fﬁl"Eegglfiﬁy gg?esﬁﬁe ]inﬁg? {/2}91 gastf)?opaél eng{ﬂ%%ﬁo@% %{)I@ﬂkrg%;@ 1;5%}91\‘1311 ry with
the Conﬂidn}g?ﬁoéxhg,tzs'(ﬁmgmd@ﬁag,Bseing,fhooaffg oelsongs Tybecabdeses weinghiduasex and
response of the 20 particular patient to be treated. The above-nentioned
dosagescanmsaioanpf tryinedntivhée.gableapare shisdn thenapge bak, SErmador semple

i ndi vi dual instances where higher or | r age, . ange re nmerited, and
such ar#0 (%409ime F&éﬂrseééﬁ@leoksotn?ﬁ’goﬁlﬁ&ﬁ%%%aﬁ%n%%ﬁ%gﬁ%&?%r mul ations are
adm ni stered, the sequence in which the fornulations 25 conprising

nmel agatran (or derivative thereof), and the antiarrhythm c oxabi spi di ne (or
deri vat kNeid ARy eRfithed ABKiDAe BEUTIM ficdrdade Combinawdatiigne agndosaistarisor poi nt ,
sequential, separate and/or simultaneous adm nistration takeg_ pl ace) may
be det emelagstchnbandtiheombined with any dose stated for the antiarrhythmic oxabispidine

15 including the doses stated as limits for the ranges described.

In any event, the physician, or the skilled person, will be able to determine the actual
dosage which will be most suitable for an individual patient, which is likely to vary with
the condition that is to be treated, as well as the age, weight, sex and response of the

20  particular patient to be treated. The above-mentioned dosages are exemplary of the
average case; there can, of course, be individual instances where higher or lower dosage

ranges are merited, and such are within the scope of this invention.

When separate formulations are administered, the sequence in which the formulations

25 comprising melagatran (or derivative thereof), and the antiarrhythmic oxabispidine (or
derivative thereof), may be administered (i.e. whether, and at what point, sequential,
separate and/or simultaneous administration takes place) may be determined by the
physician or skilled person. For example, the sequence may depend upon many factors
that will be evident to the skilled person, such as whether, at any time during the course or

30  period of treatment, one or other of the formulations cannot be administered to the patient



physician or skilled person. For exanple, the sequence may depend upon nmany
factors that will be evident to the skilled person, such as whether, at
any tine worostge7ehe course or 30 period of treatnent, onePor/Sebiie72of the
formul ations cannot be administered tg the patient WO 03/092721

PCT/ SE03/ 00720 29 for practical reasons (e.g. the patient is unconscious
and thus unable to take an oral fornulation conprising either nelagatran
or the antiarrhythm c oxabi spidine). The nethod descri bed herein nmay have

the advepbagacdhedsond .4 fige paieat iSvbtostionond muoﬂﬁabléstow@m@ @at i coagul ant
therapy is indicated, it may be nore convenient for the physician and/or

pat i entfouma}atlomeompnsngﬁfth@mlmatl lRathe dpdialripghmicowsabispiv ) have a broader
range of activity than, be nore potent than, produce fewer side effects
than, or that it may have ot her useful phar macol ogi cal properties over,

i mi | arr &Q@ga I%{b?l\%d 'h@reﬁrhﬁlag BAR th@bdvah e, ée tl?]a}?‘%nttl'i@ﬁédﬁ%@ﬁt SHcoB#EBns

condi ti ons atran derivati ve er eof be adm ni stered for

syst eni ghelglahNesagulagi herapgpPinaiRaicd] i@ iy desnat cald\rﬁnmnsfdra]h& physidiat are known
to the skilled person. fﬁ) in accordance with the invention, nelagatran,
and der ing4uri paesnttth@n,é>@fmormﬁflo@@on%thaa,rhedp@ttemdhaélr B@“Ieya brppder synes s y
subcut aneousl uccal cta t.rac aI ly,

br onchi %ﬂ“l"%;y t’%/a@p %g}%P&BQﬁ tg?ﬂl p{ﬁfﬁlg? eﬁvae'r éﬁjte & ng{:]ta?%a&t éf that 1t Jia | “Hhal atll on,

in the &ormeAfl pia 61%?&9?30&%16?B%a{lﬁﬁl‘apﬂeﬁxgﬂpkﬁ&hﬂﬁl thO rigCirt ¥2
i ngr edi ent In a  pha eut | y-accept abl e dosage form pendi ng on the

di sor dethe tagndnnef pahientitionea be treated, as well as the route of
adm ni stration, the conpositions may be administered at 20 varyi ng doses.
Prefierred nodes of deli very are system c. For nel agatran, preferred nodes

of ad stratlo ar.e nt er.al [e . I r and
especi a %‘Pg&%fbﬁf‘ Jegv! s EBEFGOS rBH QS%CFI%IB {S?efr%agol?t Sat!?]rﬂ}cpogég && RPe ndes of
adm ni S%}fﬁ&% ﬁfe@n@éﬁdmlgétrﬁtﬁbntthﬁ OREAPEH the skille@perest. of nmammal s, and
especl a mans, nel agatran and

Thus, in accordance with the invention, melagatran, and derivatives thereof, may be

;5 administered orally, intravenously, subcutaneously, buccally, rectally, dermally, nasally,

tracheally, bronchially, topically, by any other parenteral route, or via inhalation, in the

form of a pharmaceutical preparation comprising the active ingredient in a

pharmaceutically-acceptable dosage form. Depending on the disorder, and the patient, to

be treated, as well as the route of administration, the compositions may be administered at

20  varying doses.

Preferred modes of delivery are systemic. For melagatran, preferred modes of
administration are parenteral, more preferably intravenous, and especially subcutaneous.
For prodrugs of melagatran, preferred modes of administration are oral.

25
In the therapeutic treatment of mammals, and especially humans, melagatran and
derivatives thereof may be administered alone, but will generally be administered as a
pharmaceutical formulation in admixture with a pharmaceutically-acceptable adjuvant,
diluent or carrier, which may be selected with due regard to the intended route of

30  administration and standard pharmaceutical practice.



derivatives thereof may be adm nistered alone, but will generally be

adm ni stered as a pharnmaceutical formulation in adm xture with a

phar macewpDa®alpar2accept abl e adj uvant, diluent or carri er PCHsEesioarey be
selected with due regard to the mtegged route of 30 adm ni stration and
standard pharmaceutical practice 3/ 092721 PCT/ SE03/ 00720 30 Suitable
formul ations for use in adm nistering nelagatran and derivatives (including
prodrugs) thereof are described in the literature, for exanple as descri bed
ininter alia international patent applications WO 94/29336, WD 96/ 14084,
WO 96/ 1667 1, WO s 97/23499, WO 97/39770, WD 97/45138, WO 98/16252, WD

99/ 279 jtaMe FOSMB TR, for WO i08drh RS eanmieMEntody a@daiptivativee (dickidingsur es i n

whi ch docunents are hereb i ncorporated b If nce, (glhervm t he

pr epar d¥PEHEDhYERk A AescriBrtin (Be HiHY i rﬁé g@%ﬂlbﬁ H“i”fﬁ}’éilﬁ vely by

t he ski.l]led t i 1l t s of the

o esontieruRER SAke SR af GO RIB, B be ik Ao SR VRS ot et of

car di aq7ar34by Wi e®/39770, RO O7 25l 38, WO 951l 628ndwWi@ oL e1l, avORordvgt Bm as (such
as atrial fibrillation (e.g. atri al fl utter) é and NVAF. The conbi nati ons
of the WOVeN12M43 mdéNOtQQil?nGﬁdh thadisdloswres frewhic alpﬁ‘ﬁmntwfeﬁ}‘itﬁé’ﬁyl axis of 15
cardi ac di seases, in i r(]ﬁ& catio s rel at.ed seases, i n which

dj
ar r hyt HAFQROgied bytféfeir%nsféd r}‘ﬂsﬁyt § PH&RHHOP 6’& éulgﬁ%if’c OHHF%BO? SPRERT ¢ heart
di sordef g, g4 g&eﬂldgﬁﬁél%%tlﬁ%ﬂ ed PeRGA S8 ol GlnifiRs. heart failure,

cardi ac surgery events.” The term "ischem c di sorders”
w il be understood by those skllled inthe art to include any 20
condition, the results of which include a restriction in blood flowin a
par to ofTheh@rrtinnanB of thehiresepionvation armseflérnﬂrbmhlthe BIopBYIB%s gRdEEst 0ood t 0

i ncl ude t hronbags and hyper coa i1t ti ssues,
etc. THEYBFHO ?PWPM@YﬁPmW [ 8ﬁgcﬁﬁti%tt:1§]t %n(gi ”C%ﬁao%{}ggtg‘&f %%&irhrs]ast he art
to incl 28 &ra r%ﬁél efe¥sl RRENt or presence of a thrombus in
ani mal sﬁﬁqﬁcﬁmgla B % wﬁﬁgh may result in enbolismand/or ischem a.
The term may thus i ncI ude conditions such as atrophic thronbosis, arterial
t hronbosi s, cardiac thronbosis, coronary thronbosis

The combinations of the invention are thus indicated 1n the treatment or prophylaxis of

s cardiac diseases, or in indications related to cardiac diseases, in which arrhythmias are
believed to play a major role, including ischemic heart disorders, sudden heart attack,

myocardial infarction, heart failure, cardiac surgery and thromboembolic events.

The term “ischemic disorders” will be understood by those skilled in the art to include any
»  condition, the results of which include a restriction in blood flow in a part of the body. In
this context, the term will also be understood to include thrombosis and hypercoagulability

in blood and/or organs, tissues, etc.

The term “thrombosis” will be understood by those skilled in the art to include the

»s  formation, development or presence of a thrombus in animals including man, and which
may result in embolism and/or ischemia. The term may thus include conditions such as
atrophic thrombosis, arterial thrombosis, cardiac thrombosis, coronary thrombosis,
creeping thrombosis, infective thrombosis, mesenteric thrombosis, placental thrombosis,

propagating thrombosis, traumatic thrombosis and venous thrombosis.

30



creeping thronbosis, infective thronbosis, nesenteric thronbosis, placental
thronbosi s, propagating thronbosis, traumatic thronbosis and venous

t hr ombosi w0 0309342 03/ 092721 PCT/ SE03/ 00720 31 The term PCT/SE03/00720

"hyper coagul abi lity" includes any state in which the blood is nore readily
coagul ated than usual. The term "NVAF" may be understood by those skilled
inthe art to nmean grossly s disorganised atrial electrical activity, which
is irregular in respect of both rate and rhythm Ileading to a

hyper copgdicah - BysdraéLuRBditRNinc RGeS ABLate iip Wwhivh thdbleo® sthéreatidiynat i ng from
the left heart chanbers, and particularly the left atrium The term may

t hus al smghktedriiarssuebd to i nclude AF (chronic, persistent, pernmanent
and/or intermttent (paroxysmal)) in the absence of heart val vul ar di sease
(mostly rheumatic heart val vul ar di sease e.g. mitral 1o stenosis), or

pr ost hesj ru £ I ] : L l nosi s.

bart i curls oo aar ey YL BpARHbaThs it BREUTRE ol (Thkhf Sl

prevent gigevshiiedt sBAL el€dtricdl s6iefy, hingak irrehuseas &.SFW of Bstdirate ahd i@k on,
system c enbolic events in e.g. the kidneys, spleen etc, and, nore

part i culeading fo ahypecedgukible ssytend & increab iskgofdgrpélhoalls origingtibe o1 the 5

cerebra nmbol | sm and/ qr cerebral |schem a_associated w th .non-ceyehral

©hr onbolfdgi chERbaR: whrefir G pahe (R aaty HEC R BLEREALF g R dseiood:

t hr omboy . [ 1:CorSi L e ] t: (TIA) in
pat i ent{so l\gli\lldél ﬁé oﬁeg@mrcf giﬁgl%?&%(\%w:_ er'Il' en dgir??tlﬁe@%%ﬂe@?gg%v{nﬁ ?1?) lgglgér(eci ate

t hat pagbsendeSofdebit vilvAfRr Whieasa(mosdly fhesané hedrt edtenlamndibaadee gl nhérdly pati ents
generally (e.g. those with an a%e of greater than 75 1years); patients with
20 conpétpreis).ny mewhests, frdiosrsluds petiensswH) peaumabs nyHal st@fosisvent ri cul ar
dysfunction (e.g. left wventricular ejection fraction (LVEF) of |ess than
40% , synptomatic congestive heart failure, diabetes nellitus (especially

in thos?arﬂéﬁl'hﬁ@i%éas%ta_ﬁ:‘é (VRS RIm@IRned ifIRRURE PredilioAlreaiféRORT Y heart or
artery disease (especially in those patients of 65 years of age or

gr eat er Jschergiodieart dizaisesmyscandithinfartticat, eysyeroit esthobk eyerld iA eagdhokidsgist emi ¢
enbolism all of which factors 25 may predispose_such gaﬁi ents to stroke
and/ or siHeagioeRBompPEe Raytagwasly, of cerebral ischemia, including cerebral thrombosis,

15 cerebral embolism and/or cerebral ischemia associated with non-cerebral thrombosis or
embolism (in other words, the treatment/prophylaxis of thrombotic, or ischemic, stroke and
of transient ischemic attack (TTA)) in patients with, or at risk of, NVAF. The skilled
person will appreciate that patients with NVAF who are at risk of stroke include elderly
patients generally (e.g. those with an age of greater than 75 years); patients with

20  complicating health factors, such as hypertension, left ventricular dysfunction (e.g. left
ventricular ejection fraction (LVEF) of less than 40%), symptomatic congestive heart
failure, diabetes mellitus (especially in those patients of 65 years of age or greater) and/or
coronary heart or artery disease (especially in those patients of 65 years of age or greater);
and/or patients with a history of stroke, TIA and/or systemic embolism, all of which factors

25 may predispose such patients to stroke and/or thromboembolic events.

According to a further aspect of the invention, there is provided a method of treatment of
an arrhythmia which method comprises administration of a combination of the invention to
a person suffering from, or susceptible to, such a condition.

30



According to a further aspect of the invention, there is provided a nethod
of treatnent of an arrhythm a which nmethod conprises adm nistration of a
conbi nat iw@ 080927k i nvention to a person suffering from Por/SEOB@ESpL i bl e
to, such a condition. 30 WD 03/ 09272r13 PCT/ SE03/ 00720- 32 According to a
further aspect of the invention, the Zr is provided a nethod of treatnent of
atrial fibrillation which nethod conprises adm nistration of a conbination
of the invention to a person suffering from or susceptible to, such a

condi t i&&orﬁné‘@&@?ﬁ{h@gast Rettbfithl R EHitichS BRES is Qo Vil 4 AYBRHI0P Rreathl2@r 6f i S
provi ded a nmethod of tr«gat ment of atrial flutter which method conprises

adm ni sdtriatfiteiiladbn svhchinchéthad canpides abministvaionioba combmatipe ot iswenfieni ng
from or susceptible to, such a condition. For the avoidance of doubt, by
"t r eat eRPersHE speriRgEohar YusesPiplee] WCh RCARHEAR, as well as 10 the
prophyl axis, of a condition. It is expected that the conbinations of the
present invention may provide one or nore of the follow ng advant ages.

Syney gy ek NRER & RGP ARREES Be inVehtfinEhedd is proVi@&ROMER10H A @redibnent pAL I ent
survival rate - tinme to disease progression - dose/response effects |eading
t o | owedtrislfeser wihidh methved edrhprises pdmixlisteatioatof e ebmbination of depenentidn that t he
conbi nati ons qof the present ipnvention may provide one 20 or nore of the

f ol | owi PRESORGVAISTIRG EEM, PHISECRIBNS §‘§Fpraect?ﬁé£ Uside effects with
simlar/inmproved efficacy; inproved physical properties, e.g. storage
stability, flow properties etc.; ease of formulation for exanple, reduced
dr ug/ dring thegiTRalck BF By, 1B aRhans” weduedt e Ugtapdutigireativentas iveh apr obl ens
on adm ni stration, for exanple possible changes 25 in netabolism of one
drug caths ecophylaxkseokd ¢@ulitiasf t he ot her drug; inproved patient conpliance;

It is expected that the combinations of the present invention may provide one or more of
the following advantages. Synergy between the components in terms of:
- response rate
15 - patient survival rate
- time to disease progression

- dose/response effects leading to lower doses with same efficacy.

Alternatively, it is expected that the combinations of the present invention may provide one
20  or more of the following advantages:

Jower toxicity/reduced side effects with similar/improved efficacy;

improved physical properties, e.g. storage stability, flow properties etc.;

ease of formulation for example, reduced drug/drug incompatibility problems;

reduced drug/ drug interaction problems on administration, for example possible changes
25 in metabolism of one drug caused by the effect of the other drug;

improved patient compliance;

improved quality of life;

covenient dosing regimes;

or

30  lack of diminishing effects of one drug caused by the presence of the other drug.



i mproved quality of life; covenient dosing reginmes; or 30 |lack of
di m ni shing effects of one drug caused by the presence of the other drug.
WO 03/ 092¥P3PQTASEQ03/ 00720 33 It is expected that the cecaibiSEayowoe of the
present invention will lead to a red d incidence of strokes in patients
suspectible to strokes by the treatnent and prevention of atrial
fibrillation. 5 Inproved patient conpliance nay be denonstrated by nethods
known to those skilled in the art, for exanple by supplying patients with
bl i ster packs containing the conbination of the present invention wherein
the date and tine of the renoval of a drug fromthe blister pack is
r ecor deft.is &Xpektted shatt tivet doesbinajvactt thdprepme swantiomyahicrd v preduiadascidenseocess
for the ﬁreparati on of a caqnbinati og roduct as gescri bed earl.ier
conpr i sPhYTHREs HRaEERt guipesiible HHEEOkss }ﬁr&ea{beé{’f?%{ﬁ and preyention of atrial
phar rrac%lg{ihgtﬁ)lnl y-acceptabl e derivative thereof as previously described
herein a pharmaceutically acceptable diluent or carrier; and then
formulating (1) a conpound as 15 defined in claim1l of WD 01/28992 or (2) a
conpound of Caim 34 of WO 01/28992 or (3) Conpound A or Bor Cor D (or
phar macBupioved paticatcepplsnce mesbe slemiopsteasdd by mehodpkrovasto thpsaskglediy
described herein with a pharmaceutically. acceptable.dilyent or carrier ;
and t hethe & f5icxHple HSLUBP HHIERAUSRTS SHE %5?‘3{3#’8 'S(fé’mﬁ“rﬂ%rﬁ'ieﬁgm% %8]?8 uct as
pr evi ou ﬁleyprgs%ﬁﬁiﬁbaﬁg vﬂ?errﬁh Mhe &ffe LR BPIHRALMOPAI RE OLUGE fm TRB1BEESENt
I nventi on *can be useg oth in conversion of AF into normal sinus rhytm and
mai ntengm@s@écoﬁﬁﬁd sinus rhytm The conbi nation product of the present
invention can be used to treat both synptonmatic

10

In a further aspect the present invention provides a process for the preparation of a
combination product as described earlier comprising formulating (1) a dose of melagatran
or a pharmaceutically-acceptable derivative thereof as previously described herein with a
pharmaceutically acceptable diluent or carrier; and then formulating (1) a compound as

15 defined in claim 1 of WO 01/28992 or (2) a compound of Claim 34 of WO 01/28992 or
(3) Compound A or B or C or D (or pharmaceutically-acceptable salts thereof) in a dose as
previously described herein with a pharmaceutically acceptable diluent or carrier ; and then
combining these formulations to provide a combination product as previously described
herein.

20
The combination product of the present invention can be used both in conversion of AF

into normal sinus rhytm and maintenance of said sinus rhytm.

The combination product of the present invention can be used to treat both symptomatic

25 and asymptomatic atrial fibrillation.

The combination product of the present invention can be used to treat paroxysmal AF,

persistent AF and permanent AF.

30 The ratios of the active compound in the combination product of the present invention can

be in the range of 100:1, 50:1, 20:1, 10:1, 5:1, 2:1, 111, 1:2, 1:5, 1:10, 1:50 or 1:100.



25 and asynptomatic atrial fibrillation. The conbination product of the
present invention can be used to treat paroxysmal AF, persistent AF and
per manentw@mB3/0802The rati os of the active conpound in thePcarsiEh3i@n2mon
product of the present invention can zpe in the range of 100:1, 50:1, 20:1,
10:1, 5:1, 2:1, 1:1, 1:2, 1:5, 1:10, %:50 or 1:100. WO 03/092721

PCT/ SE03/ 00720 34 The present invention therefore provides the additional
advantage that it allows tailoring of treatnent to the needs of a
particul ar patient population. Exanples of such particular patient

popul at e pak&it ifYentbsl eekdforRAirbeides the ap@itbad] laylvantgte thitdt AgBysahil®bhg of
preferably over the 5 age of 70, nore preferably over the age of 80; 2)
femal e FaRmEAL®;thayeqdso apegicylar pétﬁqnhaoml@rﬁn Exymples phachaartisiang

condltl : r on

pr oduct P PARERLETHE e A0 A e ARt PR B0, SRR DT

ef f est agmoft’ﬁﬁ)errtonr@pﬁefmalbly@fvepﬁtﬂie ap@ofBl; ) famhade pmmnm;)zsspmenm?suffpﬂng ﬁstrent AF
and permanent AF of %lculan patle? populgtlon Exanpl es of such
part i cuPBY oijae f‘élrﬂWIB%ﬁ?l‘I'ddEl?Wﬂ ypeatenyion.degid failpre, apd digbetesspeci al |y over the
age of 60, preferably over the age of 70, nore preferably over the age of
80; 2) fermale patients; 3) patients suffering fromany of the foll ow ng
condi t i dhs pohlyipaticreproidoet, of Wieapresdnainventen, &nadthdi abéﬂi‘eﬁsor Sye@Bitio 9P Flact

PCT/ SE03/ 00720 35 A i si ng:
ol agat rae GeRmepnet AR RSB BTy bt SR BERaBA A by (1)
a coppo &@c@iﬁr lgagi‘ehf\p"(q)dmm%l Ekmlﬁles)sféﬁ@aga{u%ﬁﬁ%at&rm fgaﬁulmﬁpatf@qq@meﬂfy Caim

34 of 01/2 2 or Conmpound A or or C or
phar nac eemqnc@swwékyc;efpt @hbla@e of a0 imeferibheotey thteeaf A0amere pEfeebhporent s (a)

anpl (b) ttl'lesa& Oﬁgﬁmﬁgema e pa?grms X§)upra96ﬁ% g&fe@mgjfporg QI?}I” %gll’él'lo(:\)?lug y-acceptabl e

adj uvan carriler.
conditions; hypertension, heart failure, and diabetes.



2. A conbination product as clained in Claim1 which conprises a

phar maceutical fornulation including nelagatran or a

phar macewpDaalpar2accept abl e derivative thereof, and (1) &CTGEpIUNTE as
defined in claim1 of WD 01/28992 or 3 2) a conpound of Claim34 of 15 WO
01/ 28992 or (3) Compound A or B or Cor D (or pharmaceutically-acceptable
salts thereof) or a pharnmaceutically-acceptable derivative thereof, in
adm xture with a pharmaceutically-acceptabl e adjuvant, diluent or carrier.
3. A conbination product as clainmed in Claiml which conprises a kit of
parts conprising 20 conponents: (a) a pharmaceutical formulation including
mel agat@laimsor a pharnmaceutical |l y-acceptable derivative thereof, in

adm xture with a pharnaceutical |l y-acceptabl e adjuvant, diluent or «carrier;
and (b) a pharnmaceutical forrmulation including (1) a compound as defined in
claim1l o .25 01/28992 or. ( a conmpound of Claim 34 of WO 01/28992 or
(3) Co#po‘%ﬁ%lnggo%%?ﬁe %Orrnlﬁls’}% phar maceuti cal | y-acceptable salts

t her £0f by mbRgadfNdrd sHaemibduficalPhREpEbIR WetioaleXhasskpidbl e adj uvant,

di l uent or Cgl‘l‘l er, which conmponents (a) and (b) are each provided in a

f or m t h@j (1) s couipoahd es definedan miairh d tof ViCOA/280Bo ] (Pt ¢arpamng I9f Camot her . 30
WO 03/092721 PCT/ SE03/00720 36 4. A kit of DP@”P? as cl ai ged i n ﬂai m 3,
wher ei PAYnYOHEMZEOR0r Bh&ompruad & AR PLbIoE It ©F PhudiGaicray-2cE8E %t e

and/ or shmg)lﬁteao eous use in the treatment of a condition where

ant i coayuf t erapy is indicated. s 5. A conbination product as cl ained
in any QRgeiafealll 8f cBindoreftsda) Magbpisdotnhgaein adixuee woth avel agatran is a
prodrug of nelagatran. 6. A conbination product as clainmed in Claimb5,
whenei nphahreaqentichllygadcsptebletadi viualy diliteat oREar@RC- CH2, - (R) Cgl - Aze- Pab-OH, io
wherein R represents |linear or branched Cl-6 al kyl and the OH group

repl aces one of the

2. A combination product as claimed in Claim 1 which comprises a pharmaceutical
formulation including melagatran or a pharmaceutically-acceptable derivative thereof, and
(1) a compound as defined in claim 1 of WO 01/28992 or (2) a compound of Claim 34 of

s WO 01/28992 or (3) Compound A or B or C or D (or pharmaceutically-acceptable salts
thereof) or a pharmaceutically-acceptable derivative thereof, in admixture with a

pharmaceutically-acceptable adjuvant, diluent or carrier.

3. A combination product as claimed in Claim 1 which comprises a kit of parts comprising
20  components:

(a) apharmaceutical formulation including melagatran or a pharmaceutically-acceptable

derivative thereof, in admixture with a pharmaceutically-acceptable adjuvant, diluent or

carrier; and

(b) apharmaceutical formulation including (1) a compound as defined in claim 1 of WO
25 01/28992 or (2) a compound of Claim 34 of WO 01/28992 or

(3) Compound A or B or C or D (or pharmaceutically-acceptable salts thereof), in

admixture with a pharmaceutically-acceptable adjuvant, diluent or carrier,

which components (a) and (b) are each provided in a form that is suitable for

administration in conjunction with the other.

30



am di no hydrogens in Pab. 7. A conbination product as clained in C aim6,
wherein R(err) represents nethyl, ethyl, n- propyl, i-propyl or t-butyl. 15
8. A conbwoasiomTi2pr oduct as clained in Caim6, wherein tRETSEIOUIL i S
dycine, N[1-cyclohexyl-2-[2-[[[[4-[{ydroxyim no)am nomethyl ]

phenyl ] met hyl ] am no] carbonyl] -1-aZetidinyl]-2-oxoethyl]-, ethyl ester,
[S-(R*, S*)]-. 20 9. A conbination product as clained in any one of C ains
1 to 7, which conprises Conpound A or Bor Cor D (or

phar macguhig@dfpareas eRirad 8 Gaid 3, WhaERQompodéhts () AR (WArofuitBlkifog a kit of
parts as defined in any one of Clains 3 to 9, which nethod conprises

bri ngi ngqaentahpepeat ahd)or samldeéduade imthatrgatorest of a @nditios Where 9, into 25
association with a conponent (b), as defined in any one of Clainms 3 to 9,
thus redidispagidant thesanys rdtditthent s suitable for administration in
conjunction wth each other. 11. A kit of parts conprising: (l) one of
conponents (a) and (b) as defined in any one of Clains 3 to 9; together

Wi thy WO5 03/ Qad T2t oRGTéBROB Q8FRQ in 3y bhd df ClABLY U6 4,0t%rdin thisterivhate
conponent in conjunction with the other of the two conponents. 12. A

met hod of mtlagatamemt pavdrhg vhmelagatwhii. ch conpri ses administration of a
conbination s product as defined in any one of Clains 1 to 9 or a kit of
parts as defined in Claim1ll to a patient suffering from or susceptible
to, suc (" T ; QR i fiigned in
any oneg'o C‘é?rgb?ﬁrfaltsdoﬁ {d tgsragirﬂﬁéi%? ngfalﬁlp%rts éggmo?gé‘}ioﬁg qsrﬁtt%@g?lﬁnﬁlﬂ for the
manuf act ur e oR'@ared,q&NEsIt AfcoPati-Of, t reat ment or 10 prophyl axis of a
condition where anticoagulant therapy is indicated. 14. The use of

mel agat whereor R arepteaenta binesrios Aranghesde epalisy)|aad gy PHlaarpurrepligsedie ofile (1) a
compound as defjned in_claim21 of WD 01/28992 or (2) a conpound of C aim 34
of WO @W@%@@Zir%er’@éﬁp&mound A or Bor Cor D (or

pharmaceutical | y-acceptabl e salts

7. A combination product as claimed in Claim 6, wherein R! represents methyl, ethyl, n-

propyl, i-propyl or -butyl.

8. A combination product as claimed in Claim 6, wherein the prodrug is
Glycine, N-[1 —cyclohexyl—Z-[2—[[[[4-[(hydroxyimino)aminomethyl]-
phenyl]methyl]amino]carbonyl]-1—azetidinyl]—2-oxoethyl]—, ethyl ester, [S-(R*, S*)]-.

20 9. A combination product as claimed in any one of Claims 1 to 7, which comprises

Compound A or B or C or D (or pharmaceutically-acceptable salts thereof).

10. A method of making a kit of parts as defined in any one of Claims 3 to 9, which
method comprises bringing a component (a), as defined in any one of Claims 3 to 9, into
25 association with a component (b), as defined in any one of Claims 3 to 9, thus rendering

the two components suitable for administration in conjunction with each other.

11. A kit of parts comprising:

(I) one of components (a) and (b) as defined in any one of Claims 3 to 9; together with



15 thereof) for the manufacture of a nedicament f
_ nuf or the treatnent or
prophylaxis of a condition where anticoagul ant therapy is indicated.
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(II) instructions to use that component in conjunction with the other of the two

components.

12. A method of treatment arrhythmia, which comprises administration of a combination
s product as defined in any one of Claims 1 to 9 or a kit of parts as defined in Claim 11 to a

patient suffering from, or susceptible to, such a condition.

13. The use of a combination product as defined in any one of Claims 1to 9 or akitof
parts as defined in Claim 11 for the manufacture of a medicament for the treatment or

1o prophylaxis of a condition where anticoagulant therapy is indicated.

14. The use of melagatran or a pharmaceutically-acceptable derivative thereof and (1) a
compound as defined in claim 1 of WO 01/28992 or (2) a compound of Claim 34 of WO
01/28992 or (3) Compound A or B or CorD (or pharmaceutically—acceptable salts

s thereof) for the manufacture of 2 medicament for the treatment or prophylaxis of a

condition where anticoagulant therapy is indicated.



