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NCS i nhi b(199®n see Neuropsychopharmacol ., 13, p. 269-293 (1995). 30 O her

NOS i nhi bi t or sygndoddagd by Yi-NDSt ¥ BSugRNR PBF 8UleCAl disd88d Sudhnad b&tefirbieat ment
of ischemia, pain, and opiate tolerance. For example, inhibiton of N-NOS decreases infarct

volume after proximal middle cerebral artery occlusion in the rat, see J. Cerebr. Blood Flow
25  Metab., 14, p. 924l929 (1994). N-NOS inhibition has also been shown to be effective in

antinociception, as evidenced by activity in the late phase of the formalin-induced hindpaw

licking and acetic acid-induced abdominal constriction assays, see Br. J. Pharmacol., 110, p.
219-224 (1993). Finally, opioid withdrawal in rodents has been reported to be reduced by N-
NOS inhibition, see Neuropsychopharmacol., 13, p. 269-293 (1995).

30 Other NOS inhibitors and their utility as pharmaceutical agents in the treatment of

central nervous system disorders and other disorders are referred to in the following
references: United States Patent No., 6,235,750, issued May 22, 2001; United States Patent
Application No. 09/802,086, filed March 8, 2001, and counterpart International Patent
Application No. WO 98/24766, published June 11, 1998; United States Patent No. 6,235,747,
35 issued May 22, 2001, United States Patent Application No. 09/826,132, filed April 4, 2001,
and counterpart International Patent Application No. WO 97/36871, published October 9,
1997; United States Patent Application No. 09/740,385, filed December 20, 2000, and



central nervous system di sorders and other disorders are referred to in the
followng references: United States Patent No., 6,235,750, issued May 22,
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2001, and counterpart International Patent Application No. WD 98/24766,
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which has the following structure

X
C{'|3 OCH3 l
~
N\j\ N NH,
CH,
15 (b) 6-[4-(N,N-dimethylaminomethyl)-5-ethyl-2-methoxy-phenyl]-pyridin-2-ylamine,
which has the following structure
OCH, ] o
H,C V.
N\ N NH,
N
H,C™ ).
CH,

(c) 6-[4-(N-methylaminomethyl)-5-ethyl-2-methoxy-phenyl}-pyridin-2-ylamine,
which has the following structure



H3C CH3 (c)

6- [ 4- (N- et hyl am nonet hyl ) - 5- et hyl - 2- net hoxy- phenyl ] - pyri di n- 2-yl am ne,

whi ch haswohe/08b3 owi ng structure WO 03/ 030993 PCT/ | BO2/ 02€39B02/3939 H NH2
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6- [ 4- (3- azeti di noxy) - 5- et hyl - 2- net hoxy®phenyl ] - pyri di n- 2-yl ani ne, whi ch has
the following structure rNH HNN-12 \v~ (I1V); and CH3 5 (e)

6- [ 4- (2- di met hyl am no- et hoxy) - 5- et hyl - 2- net hoxy- phenyl | - pyri di n- 2-yl am ne,

whi ch has the followng structure Ove H3C 11N (V). H3C O NH2 CH3 1In so
far as the conpounds of formulas I, 11, I, 1'Vand V of this invention
contain basic groups, they can f¥hh Acidladdition salts with various

i norgani c and organi c acids. The j10 Kesedt_invention also relates to the
phar maceutical |y acceptabl e acid adgitibn sallds of conpounds of the
formulas |, 11, 111, 1V afgd V. pugh such salts nRﬁ _be pharnmaceutically
acceptabl e for adm ni h&a mals, it is ofte esirable in practice
toinitially isolate'tsite base cgnmpound fromthe reaction mxture as a
pharmaceutical |y unacceptabl e salt_and then sinply convert to the free
base conpound by treatment w th an @GHkal i ne reagent, and

(d) 6-[4-(3-azetidinoxy)-5-ethyl-2-methoxy-phenyi]-pyridin-2-ylamine, which has

the following structure

OCH, | S
~
N” “NH,
O
0 (IV); and
CH3
5 (e) 6-[4-(2-dimethylamino-ethoxy)-5-ethyl-2-methoxy-phenyl]-pyridin-2-ylamine,

which has the following structure
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In so far as the compounds of formulas I, I, lli, IV and V of this invention contain basic

groups, they can form acid addition salts with various inorganic and organic acids. The

10  present invention also relates to the pharmaceutically acceptable acid addition salts of
compounds of the formulas |, II, lll, IV and V. Although such salts must be pharmaceutically
acceptable for administration to animals, it is often desirable in practice to initially isolate the

base compound from the reaction mixture as a pharmaceutically unacceptable salt and then
simply convert to the free base compound by treatment with an alkaline reagent, and

15 thereafter, convert the free base to a pharmaceutically acceptable acid addition salt. The acid
addition salts of the base compounds of this invention are readily prepared by treating the

base compound with a substantially equivalent amount of the chosen mineral or organic acid

in an aqueous solvent or in a suitable organic solvent, such as methanol or ethanol. Upon



15 thereafter, convert the free base to a pharnmaceutically acceptable acid
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25~ requirements and, hence, may be preferred in some circumstances. Isotopically-labeled
compounds of the present invention and prodrugs thereof can generally be prepared by
carrying out the procedures disclosed in the schemes and discussion of the schemes and/or
in the examples and preparations described herein, by substituting a readily available
isotopicaliy-labeled reagent for a nonisotopically-labeled reagent.

30 More specific embodiments of this invention relate to a compound of the formula |,
which has the chemical name 6-[4-(N-methyl-3-azetidinoxy)-5-ethyl-2-methoxy-phenyl]-
pyridin-2-ylamine, and the pharmaceutically acceptable salts of such compound.

Other more specific embodiments of this invention relate to a compound of the formula
I, which has the chemical name 6-[4-(N,N-dimethylaminomethyl)-5-ethyl-2-methoxy-phenyl]-

35 pyridin-2-ylamine, and the pharmaceutically acceptable salts of such compound.
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25  refers to administration of the composition of the present invention, as described herein, to a
subject that is not at the time of administration afflicted with the disease, disorder or condition.
“Preventing” also refers to preventing the recurrence of a disease, disorder or condition or of
one or more symptoms associated with such disease, disorder or condition. The terms
“treatment” and “therapeutically,” as used herein, refer to the act of treating, as “treating” is

30  defined above.

The present invention also relates to a pharmaceutical composition for treating a
condition selected from the group consisting of migraine, inflammatory diseases (e.g.,
asthma, psoriasis, eczema, arthritis), siroke, acute, chronic and neuropathic pain,
hypovolemic shock, traumatic shock, reperfusion injury, Crohn's disease, ulcerative colitis,

35  septic shock, multiple sclerosis, AIDS associated dementia, neurodegenerative diseases,
neuron toxicity, Alzheimer's disease, chemical dependencies and addiction (e.g.,
dependencies on drugs, alcohol and nicotine), emesis, epilepsy, anxiety, psychosis, head
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25 The present invention also relates to a method of inhibiting NOS in a mammal,
including a human, comprising administering to said mammal a NOS inhibiting effective
amount of a compound of the formula 1, !l, lll, IV or V, or a pharmaceutically acceptable salt
thereof.

The present invention also relates to a pharmaceutical composition for treating a

30 condition selected from the group consisting of migraine, inflammatory diseases (e.g., asthma,
psoriasis, arthritis, eczema), stroke, acute, chronic and neuropathic pain, hypovolemic shock,
traumatic shock, reperfusion injury, Crohn's disease, ulcerative colitis, septic shock, multiple
sclerosis, AIDS associated dementia, neurodegenerative diseases, neuron toxicity, Alzheimer's
disease, chemical dependencies and addictions (e.g., dependencies on drugs, alcohol and

35 nicotine), emesis, epilepsy, anxiety, psychosis, head trauma, adult respiratory distress
syndrome (ARDS), morphine induced tolerance and withdrawal symptoms, inflammatory bowel
disease, osteoarthritis, rheumatoid arthritis, ovulation, ditated cardiomyopathy, acute spinal cord



neur opat hy, di abetic nephropathy and cancer in a mammal, including a human,
conprising admnistering to said mammal an anount of a conpound of the
fornmul a IwoloB/e3d93, 1V or V, or a 20 pharnaceutically aceeptBl/eszval t
thereof, that is effective in treati ng] such condition. The present
invention also relates to a pharmaceutical conposition for inhibiting
nitric oxide synthase (NOS) in a manmal, including a human, conprising a
NOCS inhibiting effective anount of a corrpound of the formula I, 11, 111,
IV or V, or a pharmaceutically acceptable salt H g(?.of, anagwa -

phar rracedt‘JP'@/al"PW'“afé’Béﬁlsﬁﬁﬁee9'@‘5\?0}“?36 acha 4agenasrtione ARLSUR PEWPPBY: FRYCr el at es
to a net h@ﬂh.@batwﬁndb:emdeng aNGnrhan, iacludingasbluman, icompristhigradNGQS inbikiiirg, effedtiver i si ng
adm ni steri n o ' ;@W% i nhi yEERA b a
conpound g rﬁ?f' O%Lllhﬁ h ﬂ(}ﬁ\bbﬁvrtggfﬂh;aﬁ.%g%ﬁgteu“ ca‘ef){/aIt

accept ablfbergdl @nd atﬁ*ﬂé?f@ﬁq*Ut'CE#Méc%P@g'éﬁ@"“f'rnvent| on also relates to a

phar ngceut i cal T&Qﬁ%&éﬁﬂ ifvieAtion fzo rélét@éi{olanﬁetﬁod di@eam@dlcbmdfmnseib&mﬁ&dn fheom t he
group con5| stin raine. in t [ e t

psori asi s ‘ioﬂg?twgmmg@?g’rfﬁsammatt ,ggggﬁasg%tgd a§ﬁﬁ‘§ éso Ssu,\q Zﬁ@ér% i pai n,
hypovol e nstioke; [aogtk, chraniczandmelopalhio ORIN. hyé?)\@feﬁLPs$h69k |trﬁ?'0@f9 Sh@Ff“oFﬁﬁ’eéUSdﬁ“s ease,

ul cer ati ViguGOkldhh$  disteR lukeRBRCKlitigTbkbticPdrBek, WIt@feoéi:leSOSIsAh@fS @%@l@leat ed
denenti a, neurode enerative diseases e i,Cit zhei

t
di sease, SRR aPCHASEATEANS LSe8NE a'?fdfoﬁ'g Eogﬁy (()'éz@a'méféed'g%%fghm %m'c%n dr ugs,
al cohml adu;beﬁlﬁnmea:and rddictionsTés §.s depsyiderejes yon dimgs, eaigphol peryaibaling)s emiesiad
traunsa, n%c,yr Eﬁ)ﬁé&y aﬁvsg %sg' ﬁéé@%umé?&@ft%nrﬁ@&ﬁes a@&bﬂ@ (aRghesed

tol erance a | ammat or

ost eoar t hippPfige ‘F‘%ﬁﬁ’m‘?'ﬁfaﬂc%rﬁ'ﬁr |"“ﬂtf“¥aw%v§M”é°E‘1”(§n InfAMmAiay E ‘?JWB?Jat hy,
acute spi cswéoaﬁmm@l rMN3BADR B3 ofilKioh,R éléd)a:%i@myopathy nq:qmte,/$plrldim¢rﬁ frgdarpn’ s
di sease, ﬁun@lHﬁtgﬁ@ : iBAGY! Bérkﬂ?&esn%‘l's%l o gla bﬁQel}T\aﬁu@.ﬂ%S&@é}Mn q"a@%t' c

nephropathy a cancer 'in a unman risi ng NOS
i nhi bi% i nepuETPRBY:t dighetic AeRBIAREtNY NG cefeﬁ?bﬁuwam“ai HREYAEE AL Pman, cpperising; |y or
V, or a phsfinBiefgls sad ¥mheceRoa ihbiifg bifectiehueionntiof aa:nﬁipmnphammmultal cal | y

accept abl W L&Y 5 T e sen so relates to a nethod of
treating a"ggﬁv?tl h? rmaf ﬁm@'cm&%%ﬁn%hggﬁg}con5|stlng of m graine,

i nflammat ory dihsesesest m\@ntym alsggelptapto tmmpamds‘t (&epBaRyrd-2-HY-2ethylS-
stroke, agah@wpﬁgﬁpwmg1m@@“nguﬁm@ﬁﬁha@epaln hypovol em ¢ shock, traumatic
shock, reperfusion injury, Crohn's disease, ulcerative colitis, septic
shock, multiple sclerosis, Al DS aqggp;a gdxdenentia, neurodegenerative

di seases, neuron toxicity, Al zhei ner' 8 Hi se, chem cal 10 dependenci es
and addictions (e.g., dependenci al cohol or nicotine), enesis,
epi | epsy, anxiety, psychosis, i
syndronme (ARDS), HO

20
and the pharmaceutically acceptable salts thereof.

Compounds of the formula VI are useful as intermediates in the preparation of
compounds of the formulas |, IV and V (and Il and Ill).
Detailed Description of the Invention

25 In the reaction schemes and discussion that follow, formulas |, 11, Ill, IV, V and VI are
defined as set forth above in the Summary of the Invention.

The compound of the formula V, and its pharmaceutically acceptable salts, (and the

compound of the formula VI, and its pharmaceutically acceptable salts,) may be prepared as

described in the following reaction schemes and discussion, and as described in United States
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conprising admnistering to said mammal a NOS inhibiting effective anount
of a compound of the forrmula I, II, 111, IV or V, or a pharnaceutically
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reacti on schenmes and discussion that follow, formulas I, II, IIl, IV, V and
VI are defined as set forth above in the Summary of the Invention. The
conpound of the formula V, and its pharmaceutically acceptable salts, (and
the conpound of the formula VI, and its pharnmaceutically acceptable
salts,) may be prepared as described in the follow ng reaction schenes and
di scussion, and as described in United States WD 03/030993 PCT/1B02/ 03939
-8 Patent Application No. 09/127,158, filed July 31, 1998, entitled

2- Am no- 6- (2- substi tut ed-4- phenoxy)-substituted-pyridines, and counterpart
I nternational Patent Application No. WO 98/34919, published August 13,
1998. The foregoing patent applications are incorporated herein by
reference in their entirety. WO 03/030993 PCT/1B02/ 03939 -9 Schene |
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-12 Schene 1 illustrates a nethod for preparing the conpound

6-[ 4- (2-di net hyl am no- et hoxy) - 5- et hyl - 2- met hoxy- phenyl ] - pyri di n- 2-yl am ne,
t he conpowod3wososvphe fornmula V. This conpound is referredPrCa/iBoe/Bedvene 1 as
t he conpound of the formula "(V)" (or "(9)") (Addi tionally, Scheme |
illustrates a nethod for preparing t RE" conpound 4-(6-amno- 5
pyridin-2-yl)-2-ethyl-5-nmethoxyphenol, the conpound of the formula VI. This
conmpound is referred to in Schene | as the conmpound of the forrmula "(VI) "

(or "(8)")). The follow ng react|gns Q are illustrated in Schene 1,
are preferably conducted under ggﬁﬁt?ﬁg%ﬁ—%tnnsphere (unl ess ot herw se

indicated). Referring to Schene 1, 5- net hoxy phenol (1) may be
reduced to 2-ethyl-5- 10 net hoxyph \>\ t he net hods described in
94. For exanpl e,

Chem Pharm Bull. (Japan), 27 (19 !

2- acetyl - 5- met hoxyphenol (1) can Feat @™ w a reduci ng agent such as
sodi um borohydride in tetrahydrof (THF) alond with a base such as
triethylam ne and an acyl at igg~agent” such as ethyl chloroformate. O her
tertiary am nes and chl orof or mat es can be  used. While THF is the preferred
solvent, diethyl ether can also be % This reaction can 15 be carried
out at a tenperature from about 0C to bout 10C, preferably about OC. The
al cohol group in the 2-ethyl-5-nmnet iyphenol (2) is protected by conversion
to 3- benzyl oxy-4-ethyl - 1- net hoxybefizene (3). More specifically,

2- et hyl - 5- net hoxyphenol (2) is all(¥¥ed to react with benzyl brom de and
pot assi um carbonate in a pol ar solvent such as acetonitrile,

di et hyl f or mam de (DMF) or acetone, rably acetone. The reaction yields
3 20 benzyl oxy- 4-et hyl - 1- met hoxyb nz 3 This reaction can be carried
out at a tenperature from about rloo@% P%ﬁ re to about 60C, preferably
at about 60C. Alternatively, 2-ethyl-5-nmethoxyphenol (2) may be allowed to
react with benzyl brom de and potfass HydrOX|de in a polar solvent such
as acetonitrile, dinethylsulfoxid éPNS or di nmet hyl f or mam de ( DVF),
preferably acetonitrile. In this &t reaction, a 25 catal yst such
as di benzo-18-crown-6 nmay be used. () reacKNon al so yi el ds 3-benzyl oxy- 4-
et hyl - 1- net hoxybenzene (3). The reéaction is generally carried out at a
tenperature from about roomtenperature to about the reflux tenperature of
the reaction mxture, preferably at about the reflux tenperature of the
reaction mxture. In a bromnation reaction, the

3- benzyl oxy- 4- et hyl - 1- met hoxybenzene (3) is conmbined 30 with

N- br omosucci nimide (NBS) and silica gel 60 (E i ence, 480 Denocrat Road,
G bbstown, NJ 08027, an &ifCliate of Mer@feHsaa Dar nst adt, Gernmany) in a
nonpol ar solvent such as c rbon tetrac i at\a tenperature from about

OC to about roon1tenperat9ﬂ¢\\///\\\



Preferably, the reaction is conducted at about roomtenperature. This
reaction is allowed to stir, in the absence of light, to yield
5- benzyl owg-02/0898310- 4- et hyl - 1- met hoxybenzene (4). 35 The PETUB02/03g39
5- benzyl oxy- 2- br ono- 4- et hyl - 1- net hoxyb1%nzene (4) is allowed to react with
n-butyl lithiumin a polar solvent sucli as ether, glynme or tetrahydrofuran
(THF), preferably THF, at a tenperature of about -78C. Triethyl borate is
t hen added to the reaction WO 03/030993 PCT/1B02/03939 -13 m xture, and
the reaction mxture is allowed to stir at a tenperature, of about -78C. The
reaction mi xt uP&n§mee { H@ﬁtr%{?q BRSO RIRRRTNg t%‘?)ﬁg{‘)p"t“&ﬁi[g'@?ﬂ@? Vg The
react i on ythexyl$-sthyl-demthoxpryenpl-giridint2-2amied, tbe gempueny lob tredhinaiza®i dTHiH) .
Reacting th&rGi - l4- 2% - GRhCoRGhE (5) with
2- br ono- 6- SpO?'EQ%:%?éhg%(ﬁﬁ%%%I - 1@‘% pyr yﬁﬁ?@%@g‘hmcgﬁg ate and
tetrakis(tri phééﬂﬂ'tﬁﬂﬂﬁlpﬁqhﬁ@%ﬂ”?%%m hog for reparingrthe; eariRaypd &(&-Amige-
met han{ﬂ | piaider2-yl)-2ietgnsheivatyphenoD lthd ednfigblbidl bb fhe rfadhulaTViE) TM@b@ﬁpouﬁ% &f er alﬁl y
et hano tur r a LR rature to about the
W?éf&Fe’d tgr'n @ch%r%?ﬁ%g %g%gﬁPand%mh t?c%%xla glﬁgwéf@@fy

reflux tenperature of _ “on m xture, at about the reflux
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commercially available, 'known 1 n the scienti Iterature or eas

obt ai fed bR FaEed Rt Pt XieERpralves FrotaboshrC to gbqus AQfEnpreferablyaabpetd?G1  pr ot ect i ng
group can be ren@ueshol §rom i i Rethyl-50RAFALSHE0IF2)8$ Pisteciéd by conversion to 3- _
Compound. AEHOVERRb R CRebaT Rl 0 it feeLERYen P e e E B2 | over
al cohol sallowefitto feachwith penzihiohide @nd eptaagioh \carbonate i @ palex selvest efichoase or
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from about room temperature to about 60°C, preferably at about 60°C.

Alternatively, 2-ethyl-5-methoxyphenol (2) may be allowed to react with benéyl
bromide and potassium hydroxide in a polar solvent such as acetonitrile, dimethylsulfoxide
(DMSO) or dimethylformamide (DMF), preferably acetonitrile. In this alternative reaction, a

25  catalyst such as dibenzo-18-crown-6 may be used. This reaction also yields 3-benzyloxy-4-
ethyl-1-methoxybenzene (3). The reaction is generally carried out at a temperature from
about room temperature to about the reflux temperature of the reaction mixture, preferably at
about the reflux temperature of the reaction mixture.

In a bromination reaction, the 3-benzyloxy-4-ethyl-1-methoxybenzene (3) is combined

30 with N-bromosuccinimide (NBS) and silica gel 60 (EM Science, 480 Democrat Road,
Gibbstown, NJ 08027, an affiliate of Merck KGaA, Darmstadt, Germany) in a nonpolar solvent
such as carbon tetrachloride at a temperature from about 0°C to about room temperature.
Preferably, the reaction is conducted at about room temperature. This reaction is allowed to
stir, in the absence of light, to yield 5-benzyloxy-2-bromo-4-ethyl-1-methoxybenzene (4).

35 The resulting 5-benzyloxy-2-bromo-4-ethyl-1-methoxybenzene (4) is allowed to react
with n-butyl lithium in a polar solvent such as ether, glyme or tetrahydrofuran (THF),

preferably THF, at a temperature of about -78°C. Triethyl borate is then added to the reaction



m xture. This reaction is preferably carried out at about the refl ux
tenperature in the presence of about 20% pal | adi um hydr oxi de on car bon.
The am noworid@seee3 prot ecting group is then renoved from Poa/1B&IPIY Ng
4-[6-(2, 5-di met hyl -pyrrol -1-yl)-pyri d % 2-yl]-6-ethyl-3- methoxyphenol (7)
in a conversion to 4-(6-am no-pyridin-2-yl)-2-ethyl -5-net hoxyphenol (8). 30
The 4-[6-(2,5-dinmethyl-pyrrol-1-yl)-pyridin-2-yl]-6-ethyl-3-nmethoxyphenol
(7) is converted to 4- (6-anino-pyridin-2-yl)-2-et hyI 5- rret hoxyphenol (8)

by reacting it w th hydroxyl am ne ol ar ,solv
| ower al cBKyre a8¢ e ?@Ct‘r?%tnl}’i?ﬁw&'s 8“0“@Fﬂ%ﬁ5rl &t plemgey LS(? ﬁfgb R a%negﬂtl%e
sol vent s, regdtiof ﬁf)ﬁlbbys e sibwed fonadrer to alBhltsom\emntpe(aturqe s Tioredcivneteldst4-a

t enper at to about the reflux tenperature of
t he sol v;brﬁgz)tlgx ef eral met%?)?gﬁéngl%ﬁ'@w&ﬁ) 35 tenperature. WO 03/030993

PCT/ 1 B02/ 03939Reaclrzs ﬂ“ﬁé’f benzydoxyrpreieyl- BWWYW'?HMWO@C @P'Hy(ﬁ Wit 25 henol
(8) i$ copgai rﬁ&lﬂ/lﬂy&olﬁh[l)ﬂyrﬁﬁe sodium carbonate and

di met hyI atﬁ qé‘))s trléf}hﬁonﬁégos l}lneépéﬁacggrn@a Boéyﬁg‘g?nycll\,]e ﬁysrul:ﬁj' 3 ZthkngvaSteff) by

treating
N- (chl or cshdnglyater; mettﬁgahychwrﬁe (W?)Mﬂi%fhpfﬁqu@#év athan WB@éeat ) %T‘W%b‘ley cesi um
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i met hyl sul f ox| i ne r e efera one.

Ct her sui Rr%fﬁraglyﬁég@é‘%ﬁ qﬂﬁ’&@mBSrtaL@}s/ iyl?&s gg%%’?ﬁ'%’%%tawéé PR Xycoeg\é W@nbgt e. This
r eactfioon @$-dirgethygpauirdlyi-yemdlret(@d at a tenperature from about 0C to about
the reflux t em%Fr@attlbgl)e tﬁ’é 2ipino- 6?@§Elh%ﬂwyfﬁyﬁ‘6l-‘4fyﬁpynﬁlh€f RIAd Yol reabmt the

reflux tenperature of the reaction m xture. starting materials used in
the pr océH%Vrl&feﬂﬁc‘@dﬁ‘i@r"?‘e°°'.’[‘p°“tnﬁé’a§'99ﬁhﬁé‘g‘é%“rﬂfmeH‘ach 10 are not descri bed
above, are either comercially avail known in the art or readily

obt ai nabl e from known conpounds usi hods that will be apparent to
those skilled in the art. The conmpgund pfHformula V, and the

i nternedi ates, including the co NPmula VI, shown in the above
reacti on scheme, can be isolated and purified by conventional 15
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The benzyl protecting group can be removed from the 2-(4-benzyloxy-5-ethyl-2-
methoxy-phenyl)-6-(2,5-dimethyl-pyrrol-1-yl)-pyridine (6) by reacting this compound with
ammonium formate in a polar solvent such as water or a lower alcohol solvent (e.g., methanol
or ethanol), or in a mixture of one or more of these solvents, preferably methanol, at a

25  temperature from about room temperature to about the reflux temperature of the reaction
mixture. This reaction is preferably carried out at about the reflux temperature in the presence
of about 20% palladium hydroxide on carbon. The aminopyridine protecting group is then
removed from the resuiting  4-[6-(2,5-dimethyl-pyrrol-1-yl)-pyridin-2-y(}-6-ethyl-3-
methoxyphenol (7) in a conversion to 4-(6-amino-pyridin-2-yi)-2-ethyl-5-methoxyphenol (8).

30  The 4-[6-(2,5-dimethyl-pyrrol-1-yt)-pyridin-2-yl}-6-ethyl-3-methoxyphenol (7) is converted to 4~
(6-amino-pyridin-2-yl)-2-ethyl-5-methoxyphenol (8) by reacting it with hydroxylamine in a polar
solvent such as water, a lower alcohol, such as methanol or ethanol, or a mixture of these
solvents, preferably methanol/water. This reaction is conducted at a temperature from about
room temperature to about the reflux temperature of the solvent, preferably at about the reflux

35 temperature.



WO 03/ 030993 PCT/1B02/ 03939 -15 Schenme 2 O OCH3 BOC-N N NH KO ABu 2
DMSO, 1000C HO 90% CH3 OCH3 (8) BOC-NC~~ .- N."- H2 O CH3 (10) CH3 OCH3
N aNNH2 LwaloWsopbi- TFA/ CH2Cl2 0 CH3 (12) HCHQO HOAc/ CH3CRCT(1B)2/03939
NaBH(02CCH3) 3 OCH3 HN N NH2 O CH3  (11) (IV) WO 03/030993 PCT/ 1 B02/ 03939
-16 Schene 2 illustrates a nethod fof14|brepari ng the conpound

6-[4- (N-nmet hyl -3- azeti di noxy) -5-et hyl - 2- net hoxy- phenyl ] - pyri di n- 2-yl am ne,
t he conpound of the fornula A and

6-[ 4- (3-azetidi '
COLpOl(Jnd éfe It | 2 OI—Y -arr%noe [Ey?ldm 2-y| )-2- etnﬁxymgitn]&gghe]mlp& is conver?é 4 5]-'[341-(2'E he

dimethylamino-ethoxy)-5-ethyl-2-methoxy-phenyl]-pyridin-2-ylamine  (9) by treating 4-(6-
amino-pyridin-2-yl)-2-ethyl-5-methoxyphenol  (8)  with  N-(chloroethyl)- -dimethyl amine
hydrochloride and a base, preferably cesium carbonate, in a polar solvent such as acetone,

5 acetonitrile, dimethylsulfoxide (DMSO) or dimethylformamide (DMF), preferably acetone.
Other suitable bases include potassium carbonate and sodium carbonate. This reaction is
generally conducted at a temperature from about 0°C to about the reflux temperature of the
reaction mixture, preferably at about the reflux temperature of the reaction mixture.

The starting materials used in the procedures of Scheme 1, the syntheses of which

10  are not described above, are either commercially available, known in the art or readily
obtainable from known compounds using methods that will be apparent to those skilled in the
art.

The compound of formula V, and the intermediates, including the compound of formula
I, shown in the above reaction scheme, can be isolated and purified by conventional

15  procedures, such as recrystallization or chromatographic separation.

Compounds of the formulas | and IV, and their pharmaceutically acceptable salts,
may be prepared as described in the following reaction schemes and discussion, and as
described in United States Patent Application No. 09/127,158, filed July 31, 1998, entitled 2-

. Amino-6-(2-substituted-4-phenoxy)-substituted-pyridines, and counterpart International Patent
20  Application No. WO 98/34919, published August 13, 1998. The foregoing patent applications

are incorporated herein by reference in their entirety.



formula I'V. These conpounds are referred to in Scheme 2 as conpounds of the
formula "(1)" 5 (or "(112)") and "(IV)" (or "(11)"), respectively. The

f ol | owi ngwo@aosivens, which are illustrated in Schene 2, aPeTB&l@pabl y
conducted wunder a nitrogen atnosphere,funl ess otherw se indicated).
Referring to Schenme 2, the 4-(6-am no-pyridin-2-yl)-2-ethyl-5-nmethoxyphenol
(8) is treated with potassiumt-butoxide and allowed to react with

3- et hanesul f onyl oxy-azeti di ne-1- 10 carboxylic acid tert-butyl ester in a
pol ar sol vent such as dinethyl sul f oxg DVMSO), di net hyl f or mami de (DMWF) or
1- met hyl - 2- pyrrol i di none, preferanyJ%%%%r to form6-[4-(3- azetidinoxy-1
-carboxylic acid tert OMs
ester)-5-ethyl -2-ng
protecting groups

yl]-pyridin-2-ylafin (10). Ot her nitrogen
=0) OCH2C6H5, tradilwer oacetyl and COOR
al kyl ,[¥drnyl or a similar group) can be used

N’dgerDMg,@Hg@ig'i tTom—the njyl ate | eaving

(wherein Ris bepz

group can bﬁ“é 3 wi th anot her @fpropriate | eaving grloup such as
tosyl ate, tri¥luorpacetate or triflate. O her bases such & |ithium
t - but oxi de can al s@ be used. Preferably, a catal ytic_anmount of
t et rabut yl anmoni um Niglli de (TBAI) is added to the r ddetlso
catal ysts such as tgtraaoenzyl anmoni um i odi de and bepzylt
i odi de may al so be f%sed. This al kyl at BOG-Neageti on k& 2Q
out in the presence of an alkali netal al k@de S :
potassiumtert- butoxide, preferably potassium
boi l i ng polar organic solvent such as DVMSO

1- net hyl - 2- pyrrolidi none, preferably DVBO. The reacthgn tenperature can
range from about 50C to about 100C, and is preferabl ycd'ﬂmut 100C.

Al ternatively, 4-(6-am no-pyridin-2-yl)-2-ethyl-5-mgfgoxyphenol (8) may be
reacted 25 with a conmpound having the structural fornulg|BOC N OH using
tri phenyl phosphi ne and di et hyl azodi car boxyl ate or a water| |sol ubl e

azodi car b%‘llfl ate in t@CHahyd uran (THF) under standard (M tsunobo
reaction co@ji tions tojyielgd 6-[4-(3- azetidinoxy-1-carbg)iylic acid
tert-butyl gster)-5-efhy 2 - phenyl ] - pyri di n- 2-yl am WeAGE,C(,10) .

Typi cal |y, t&{ eact are conbiNted at about OC and then allowed to warm
to room terrpera{eé exxBeduction of the 6-[4-(EAHZELRF di noxy- 1- carboxylic
acid tert-butyl ester)r5-ethyl-2- nmethoxy-phenyti=pyrirdin{2-ylam ne (10)

yi el ds the conpound of formula I, 6-[4-(Nnethyl-3 WO 03/ (030993

PCT/ 1 B0O2/ 03939 CH,

(12) HCHO/HOAG/CH,CN
NaBH(O,CCH,),

ture. O her
hyl ammoni um
\calNly carried
it hl um ™NH
oxide, in azhigh

OCH,

HN
1

O

N
=
N

CH
(11)
(iv)



-17 azetidi noxy)-5-et hyl - 2- net hoxy- phenyl ] -pyridin-2-ylamne (12). This
reduction is preferably acconplished using lithium alum num hydride as the
reduci ng woean3@ezl tetrahydrofuran (THF) or anot her orgamCa/IBeBsP3Y €. g. ,
ethyl ether or glynme) as the solvent. O her alum num hydride reducing
agents can al so be used, such as dii S?ﬁ)utyl al um num hydri de. D borane can
al so be 5 used as the redUC|ng agent. The foregoing reaction is generally
conducted at a tenperature from about roomtenperature to about the refl ux
tenperature of the reaction m xture, pref erabl at about %&\5 @ L
tenperature. APemgati lustrytes t%é‘w@m[dﬂo( FrepAsng d HERPPU A PRERYTPEY 5% i d

t ert - but ydzefihdxy)5-bth@tmdthoky-pr&iyl}pxidirpheiaming - thy consionn@efithaformda (, 0¥ may be
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reduci ng (&G)enbthaxﬂﬁﬁtrag‘eﬁtp&ﬂedtlﬁg brelpsesien as dCEI)OCIB Ot aifieoreacetynaidh@AoR,

pref erabl(u 2%%t gr'leg K\%&p ark%la%n%hebr oLyt Iro %rlaﬁ'rb GHUF i BroREERES can

al so be yanobor o ydrl he a ove reaction is
gener'd | yazefidietu ortrwnat Ingadditieryies snesyiae flgaying aawﬂt cap et pPigpRsLIYitt goer
t enper at Uép%ropﬂétsf@mg|gyouatsuab9ytosylét@ n&.ﬂ@&abaatpeﬁ atfetee . Otfhiérevasésasichng
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and he I n

n schenes. be
| sol afled SHEPILERT s PP REOHROBH P AP s D AP gy Br 8 PoeBSum 10
recryst al butexie] prefegabiycimtassian dept-bygbride, dep dightboding polar organic solvent such as
DMSO, DMF or 1-methyl-2-pyrrolidinone, preferably DMSO. The reaction temperature can

range from about 50°C to about 100°C, and is preferably about 100°C.
Alternatively, 4-(6-amino-pyridin-2-yl)-2-ethyl-5-methoxyphenol (8) may be reacted
25  with a compound having the structural formuia

BOC,
N

X

OH

using triphenylphosphine and diethylazodicarboxylate or a water soluble azodicarboxylate in

tetrahydrofuran (THF) under standard Mitsunobo reaction conditions to yield 6-[4-(3-

azetidinoxy-1-carboxylic acid tert-butyl ester)-5-ethyl-2-methoxy-phenyl]-pyridin-2-ylamine

30 (10). Typically, the reactants are combined at about 0°C and then allowed to warm to room
temperature.

Reduction of the 6-[4-(3-azetidinoxy-1-carboxylic acid tert-butyl ester)-5-ethyl-2-

methoxy-phenyl]-pyridin-2-ylamirie (10) yields the compound of formula I, 6-[4-(N-methyl-3-



Conpounds of the forrmulas Il and 111, and their pharmaceutically acceptable
salts, may be prepared as described in the follow ng reaction schenes and

di scussi owo0 0353@ehene 3 WO 03/ 030993 PCT/ I B02/ 03939 -18 @CHIBQOHES39 \

B2H6/ THF/ OC 96% HO 30 HO Br Br (13) TBDWSClI im dazole/ THF 96% OCH3 OCH3
HCI1 Bu3sSnCHCH2 3 \ ~O/ Pd(PPh3)4 %0l uene, 1-13C SI >-CH3 CHCH 2 heat,

85% H3CQ\ Si O .11 CH3 CH3 H ~ >CH3 Br (15) 3 "i CH3 CH3 (14) Ha/

Pt O2/ CH3CH2Ac 30 PSI 100% WO 03/ 030993 PCT/1B02/03939 -19 Schene 3

(cont'd) OCH3 H3C O /Si H 3C CH3 CH2CHS, (16) NBS/silica
gel / CCl 4 682%'“%%9@'-23%‘%YPF?"Y'IWS'Q'@'?W(B:@)%M%% SRt o o
accomplished using lithium aluminum hydride as the reducing agent and tetrahydrofuran (THF)
or another organic ether (e.g., ethyl ether or giyme) as the solvent. Other aluminum hydride
reducing agents can also be used, such as diisobutyl aluminum hydride. Diborane can also be
5 used as the reducing agent. The foregoing reaction is generally conducted at a temperature
from about room temperature to about the reflux temperature of the reaction mixture, preferably
at about the reflux temperature.

Alternatively, the 6-[4-(3-azetidinoxy-1-carboxylic acid tert-butyl ester)-5-ethyl-2-
methoxy-phenyl]-pyridin-2-ylamine (10) may be deprotected to yield the compound of formula

10 IV, (6-[4-(3-azetidinoxy)-5-ethyl-2-methoxy-phenyl}-pyridin-2-ylamine  (11). This
transformation is preferably accomplished using trifluoroacetic acid (TFA) as the acid catalyst,
either neat or in a polar solvent such as dichloromethane, chloroform or dichloroethane,
preferably dichloromethane. Other acid catalysts can also be used, such as hydrochioric
acid, hydrobromic acid or toluenesulfonic acid. This reaction is generally conducted at a

15  temperature from about 0°C to about room temperature, preferably at about room
temperature.

The compound of formula IV, 6-[4-(3-azetidinoxy)-5-ethyl-2-methoxy-phenylj-pyridin-
2-ylamine (11), may itself be converted to the compound of formula 1, 6-[4-(N-methyl-3-
azetidinoxy)-5-ethyl-2-methoxy-phenyl}-pyridin-2-ylamine (12), by reductive amination. This

20  reductive amination is preferably accomplished using formaldehyde, acetic acid and sodium
triacetoxy borohydride as the reducing agent and acetonitrile/water, dichloromethane or
methanol, preferably acetonitrile/water, as the solvent. Other reducing agents can also be
used, such as sodium cyanoborohydride. The above reaction is generally conducted at a
temperature from about 0°C to about room temperature, preferably at about room

25  temperature.

The starting materials used in the procedures of Scheme 2, the syntheses of which
are not described above, are either commercially available, known in the art or readily
obtainable from known compounds using methods that will be apparent to those skilled in the
art.

30 The compounds of formulas | and IV, and the intermediates shown in the above
reaction schemes, can be isolated and purified by conventional procedures, such as
recrystallization or chromatographic separation.

Compounds of the formulas |l and 1ll, and their pharmaceutically acceptable salts,
may be prepared as described in the following reaction schemes and discussion.

35 . Scheme 3



CH3 CH3 (17) WD 03/030993 PCT/IB02/03939 -20 Scheme 3 (cont' d)

Pd( PPh3) 4/ CH3CH2OH H20 i\ 0 OCH3 Br N N -Ix CH3 H B(OH)2 CH CH3 1-13C O |
NaCCB/ 90GVB 038509p8C >CH3 CH3 CH3 CH3 (~ $) OCH3 0 N N CHRCTABIABGYH / S| yO
CH3 CH3 H3C ><_CH3 CH3 CH3 CH3 (19)  TBAF/ THE 45%2 steps) OCH3 0 OH H
CH3 Mi02 / toluene CH3CH3 reflux 8394%LCH3 (20) WO 03/030993
PCT/ 1 B02/ 03939 -21 Schene 3 (cont'd) rl O H _IX CH3 CHO CH3 CH3 CH3
(21) Pl O3 CH3 CH2Cl2, THE H3C | H Na(QAc) 3BH

OCH, OCH,
B,Hg/THF/0°C 96%
O Br Br (13)
TBDMSCI
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‘ OCH,
H.C Bu,SnCHCH,
\Si/O Pd(PPh,), , toluene,
/ 9 H.C
e >CHs Chon, oot 85% N
i
CH:3 CHS . H3C/ CH3 Bl'
(15) CH. CH, (14)
H,/ PtO,/CH;CH,AC
30 PSI 100%
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HCNCH3 CHs HOAc, (CH3)2NH 3 CH3 6N HCl, (22) dioxane, 1150C OCH3 | H3C
N NH2 H3C CH2Cl 2, THE Na(OAc)3BH CH3 OCH31 0 HOAc, CH NH (23) 2 (I1)

H3CQ\ N HWH 03/0309CHCH3 s CH3 (24) 6N HCl, dioxane, 1150CPCOIBIR/13939 H3C\ N
NH2 HCH3 (25) (ug WO 03/030993 PCI{g.B02/ 03939 -22 Scheme 3 illustrates
a nethod for preparing the conpound 6-[4-(N, N

di met hyl am nonet hyl ) - 5- et hyl - 2- net hoxy- phenyl ] - pyri di n-2-yl am ne, the
conmpound of the formula Il, and

6-[4- (N-met hyl am nonet hyl ) - 5- et hyscndm@Bt&nty)- phenyl ] - pyri di n- 2-yl am ne, the

conpound of the formula Ill. These conpounds are referred to in Schene 3 as
conpounds 5 of the formulas "(H" (or "(23)") and "(Il1)" (or "(25)"),
respectively. The follow ng reactions, which are illustrated in Schene 3,

are preferably conducted wunder a nitrogen atnosphere (unl ess otherw se
i ndi cat ed).

OCH,
H.C
*\__0O
'/SI
H,C CH, CH,CH,
CH, CH, (16)
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B
r BuLi/THE/
H3C\ o -78°C/ B(OCH,CHj), .
_Si -
CH
HC  OCHs cH,
\ CH, CH,

(17)



Referring to Scheme 3, 2-brono-5-nethoxybenzoic acid is reduced to

2- brono- 5- net hoxybenzyl al cohol (13) using borane (1 Min tetrahydrofuran
(THF)) i rnwaospbowent such as 10 THF, diethyl ether or diglpgwaBoysesser ably
THF. O her suitable reducing agents that nay be used in the above
transformation include BH3SMe2 and | i*%i um al umi num hydri de/ al uni num
chloride. The reduction may be carried out at a tenperature from about 0C
to about room tenperature, preferably about 0OC. The al cohol group in the
2- br ono- 5- met hoxybenzyl al cohol (13) is protected by 15 conversion to
2-bronD-5-nethoxy-benzyIoxy)-teréﬂﬁﬂﬁﬁuggﬂﬂkthyl-siIane (14). More
specifically, 2-brono-5-nethoxybenzyl alcohol (13) is converted to

2- br ono- 5- met hoxy- benzyl oxy)-tert-butyl-dimethyl-silane (14) with

i mdazole and t-butyl dinethylsilylchloride(TBDVMSCI), or TBDMSOSQ2CF3, in
a sol vent such as tetrahydrofuran (THF), PdifRithidH6HLEH S (DVF) or

net hyl ene chl oride, preferably anhydrous THF, at.a 20 tenperature from

about OC to about room tenperature, preferablyabdut rgomtenperature. In
a Stille coupling reaction, l _
Si

2- br ono- 5- net hoxy- benz;d(§1x3y) -tert-butyl -di et hyln ady) is converted
to tert-butyl-dinethyl-| 2- \@ B - 5- met hoxy- benzyl oxy)H si e (15). The
conversion is carri ed-OM™ rng? tributyl vi nyb@{_:'gn/ 'bgb aCHgI%nt such as

t ol uene, Hjcnet hyl for de (DWVF), acetone, ﬁ(g or benzene, preferably

tol uene, at a_téfrperadyg®é 25 fro enperature {0 about 100C,
pr ef er abl p ab§|x}’ylgﬁc A pal | adi um catal yst such as

t et r aki s( % pheAyW phesp 'oa%pal | adi um(0) (Pd(PPh3)4), BnPdCl (PPh3)2i or
PdCl 2( PPh3) 2, GiefEkably Pd{PPh3)4, may be used.

Tert - butyl -di net hyl - (2-vi nyl - 5- met hoxy- benzyl ox% silarne (15) is reduced to
tert-butyl- dinethyl -(@I—s?t hyl - 5- met hoxy- benzyl 0’30Hs| e (1 using a

hydr ogenati on catal yst, preferably 30 platinumloxi de, under hédrogen
pressure of about | to 4 atnospher pr ef er ab nderNa hiXdr Hpressure
of about 2 atnospheres. Suitable soPBvent ©Oinc et hanol ;' e |, ethyl

pal I adium (Pd) on cal ci um carbonaHg Rh> GH; Pd- C may al so be used. The
reaction is generally carried out at uCHgoomt@Hpera{,Me. 35 1n a

br omi nati on reaction, 8

tent - butyl - di met hyl - (2- et hyl - 5- met hoxy- bepzyl oxy)-silane (16) is converted
to tert-butyl-di methyl - (4-brono- 2-et hyl .5- et hoxy- benzyl oxy) -si |l ane (17)

usi ng N-bronmosuccinimde (NBS) follo by the addition of silica gel 60
(EM Sci ence, 480 WD 03/030993 PCT/ | BO2TBRE3MHF 4:23(2xem)r at Road, G bbst own,
NJ 08027, an affiliate of Merck K&A, Darnstadt, Cernmany).

acetate and acetic acid, preferably e;,ﬁ':l acet at¥¢. Catal ysts @ich as 10%

OCH, X o

OH H MnO, / toluene
CHSCH3 reflux 83%

CH

(20)



The reaction is allowed to stir in the absence of |light. The reaction may
al so be carried out wusing NBS without silica gel, or using brom ne instead
of NBS. SwDtoalosmozol vents include carbon tetrachloride, ekiraBefoein acetic
acid and carbon disulfide, preferably carbon 5 tetrachloride. The reaction
may be carried out at about room tenjferature.

Tert - butyl -di met hyl - (4- br onp- 2- et hyl - 5- net hoxy- benzyl oxy)-silane (17) is
cooled to about -78C in tetrahydrofuran (THF) and treated with n-butyl
lithium The reaction mxture is__then treated with triethyl borate, at
about -78C, and allowed to warm Eﬁperature Fol | ow ng aci d work
up, the reaction mxture yields tert-butyl-dinebg 4 boroni c aci d- 2- et hyl
10 5-net hoxy-benzyl oxy)-silane (18). THF is the d sdPvent, but

ot her suitable solvents such as diethyl ether ed.  Simlarly,

n-butyl lithiumis the preferred reagent but abl eN¢’eagent s such
as t-butyl lithiummay al so be used @ 'oupllng re thap
2- brono-6- (N2, 2- d|nethylpropanldo)pyr|d|H andjtert-

but yl - di et hyl - (4- boroni c aci d- 2 et hyl - 5- met hoxy-h4q
treated with 15 sodiumcarb >
tetraki s(triphenyl phosphine)p Iaulu 10) Pd(PPh3)4) in ethanpol and water.
The reaction is heated tore CH,Cl,, THF
2-2-(4-tert-butyl d| e yms{\'hy| yl>-  Na(OAc)BH
2- met hoxy- phenyl ) - 6- ( di pE hyIpropanumgyﬁbynﬁmAﬁdCﬁﬁﬁW
Tetrakls(trlphenylbﬁbsphlne)p |l adium(0) is the preferred catlal yst.
However, other suitable pall--'gnlcatalysts i ncl ude Pd(QAc) 2, Pd2(dba)3
and [(aIIyI)PdCI]2 Simlarly, ﬁan@égmeter is 20 the preferired sol vent,
but ot her suitable s@PVEh h as rahydrof uran (THF), adetone,

benzene and di met hox{'&FH ) may be used. The tert-butyli-di nethylsilyl
protecting group is renoved fromthe 2-2-(4-tert-
butyi di met hyl si | yl oxyo@hyt -Sset hyl - 2- met hoxy- phenyl ) - 6- (N-2,/2- di net hyl prop
am do) -pyridine (19)] by Jrea ment with 1M tetrabutyl anmonium fl uori de
(TBAF) in {y&trahydreol hg{ 25 about room tenperature.| The reaction
yi el ds 2- (43Hyo | -5-ethyl - 22- met hoxy- phenyl ) -
6- (N2, 2- do) - pyridine (20). Al though TBAF is tlhe preferred
reagent, ot*her reagents such as KF/1 8-crown-6 a H2ChRIT / KF may al so be
used. Simlarly, although,THF is ?ﬁ eferre sE@i@ﬁﬁ?Nﬁther sol vent s
such as diethyl ether and acetonitlTl®|may be {se<: 0

2- (4- hydr oxymet¥¥| - 5- et hyl - 2- met hoxy- phenyN: 64 N-2, 2- 30

di met hyl pr opam @p) - pyrldgﬁe\(ZO) OX|H|zeH ﬁe correspondi ng

al dehyde, 2-(4-fornyl-5- H’/N CH,

et hyl - 2- net hoxy- phenyl ) - 6-(N- 2, 2- dinethylpropanldo) pyrldlne (21), by
treatment with manganese di oxi de |-(ﬂp gfje. In addition to the preferred
catal yst, manganese d|0X|de ot her /sui’t abl e catal ysts include BavhO4 and
AgMO4. Benzene may also ge% the solvent in the above reaction,

al t hough tol uene is preferre above reaction is carried out

5y|o&yﬂ-3|lane (18) are

OCH,
~
HSC\N N~ “NH,
H/
CH

(25)
(m



35 at a tenperature from about roomtenperature to about 100C, preferably
about 90C. Reductive am nation of the al dehyde,

2- (4-f or myD-03/w8hy/| - 2- met hoxy- phenyl ) - 6- (N-2, 2- di et hyl propasexisy3spyri di ne
(21), with N, N-dinethyl am ne yields the am ne, 2-(4-N, N WO 03/030993

PCT/ 1 B0O2/ 03939 -24

di nmet hyl am nonet hyl - 5- et hyl - 2- net hoxy- phenyl ) - 6- (N- 2, 2- di et hyl pr opam do) - p
yridine (22). This reductive am nati on is acconplished by treating

2- (4-fornyl - 5-et hyl - 2- net hoxy- phen - N-22d pam pyri di ne
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such as tetrakis(triphenylphosphine)palladium(0) (Pd(PPhs)s), BnPdCI(PPhs),,  or
PdCI,(PPhs),, preferably Pd(PPhs),, may be used.

Tert-butyl-dimethyl-(2-vinyl-5-methoxy-benzyloxy)-silane (15) is reduced to tert-butyl-
dimethyl-(2-ethyl-5-methoxy-benzyloxy)-silane (16) using a hydrogenation catalyst, preferably
30 platinum oxide, under a hydrogen pressure of about 1 to 4 atmospheres, preferably under a
hydrogen pressure of about 2 atmospheres. Suitable solvents include methanol, ethanol,
ethyl acetate and acetic acid, preferably ethyl acetate. Catalysts such as 10% palladium (Pd)
on calcium carbonate, Rh-C or Pd-C may also be used. The reaction is generally carried out

at about room temperature.
35 In a bromination reaction, tert-butyl-dimethyl-(2-ethyl-5-methoxy-benzyloxy)-silane
(16) is converted to tert-butyl-dimethyl-(4-bromo-2-ethyl-5-methoxy-benzyloxy)-silane (17)
using N-bromosuccinimide (NBS) followed by the addition of silica gel 60 (EM Science, 480
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butyldimethylsilyloxymethyl-5-ethyl-2-methoxy-phenyl)-6-(N-2,2-dimethylpropamido)-pyridine
(19) by treatment with 1M tetrabutylammonium fluoride (TBAF) in tetrahydrofuran (THF) at
25  about room temperature. The reaction yields 2-(4-hydroxymethyl-5-ethyl-2-methoxy-phenyl)-
6-(N-2,2-dimethylpropamido)-pyridine (20). Although TBAF is the preferred reagent, other
reagents such as KF/18-crown-6 and TBACI/KF may also be used. Similarly, although THF is
the preferred solvent, other solvents such as diethyl ether and acetonitrile may be used.
The alcohol, 2-(4-hydroxymethyl-5-ethyl-2-methoxy-phenyl)-6-(N-2,2-
30 dimethylpropamido)-pyridine (20), is oxidized to the corresponding aldehyde, 2-(4-formyl-5-
ethyl-2-methoxy-phenyl)-6-(N-2,2-dimethylpropamido)-pyridine  (21), by treatment with
manganese dioxide in toluene. In addition to the preferred catalyst, manganese dioxide,
other suitable catalysts include BaMnO, and AgMnO,. Benzene may also be used as the
solvent in the above reaction, although toluene is preferred. The above reaction is carried out
35  atatemperature from about room temperature to about 100°C, preferably about 90°C.
Reductive amination of the aldehyde, 2-(4-formyl-5-ethyl-2-methoxy-phenyl)-6-(N-2,2-
dimethylpropamido)-pyridine (21), with N,N-dimethylamine yields the amine, 2-(4-N,N-



The active conpounds of the present invention may be adm ni stered al one or
i n conbination with pharmaceutically acceptable carriers or diluents by
ei t her ofwODhe/0swes es 25 previously indicated, and such aearnBexre3ai9% on may
be carried out in single or nultiple szE More particularly, the active
conpounds of the present invention can“be adm nistered in a wide variety
of different dosage forns, i.e., they may be conbined wth various
pharmaceutically acceptable inert carriers in the formof tablets,

| es, har.d
calves. s BENHaRoubit R 2 Do B R s PR M dnra SRR S "B
aqueous suSpeisdicirsaminaosds agsprmplishéd i teating 2@ifarimyb5-etylripsthoxyrdienyies-| i ke.

Such carrl(ar@z u.ﬂ@w@eopaﬁmoy syrfainleum; In ocnchidrédw&ﬁame Mt NINSdiREHpSHRe "RI @ and
vari ous non- oral,  pharmaceuti cal

r )
conposi t i of&? hgéﬁ Y gﬁ?‘lf)abﬁo)q'ug\/\ér@c‘étﬂ’gﬁimawl\/g? ?Wda\?B‘?t\Qd acigl nat B%QH'ErraPm t he
t her apeut i teabérgtuef. f@iberisuiabortheingcgertd in¢lidessodiomesyanabaroaydidpr esent i n such

dosage forms arhecoamewrmqbonprb@&ﬁbs g '&9 F TR0 A S 4f2%0 &34-ﬁmzut 70%

by wei ght. 35 For oral adm nist s contai ning vario

ool pi ant SIEREHATEEOTF Y SR A oPheu- O L SR BRATIRR AR ¢ 221 um

car bonat e, bydireztrhentuwitrp B sipldeigen ahidrig yCtideanseyt eempEgilreyRsn abangovmt h
various dig| ( |oca WO
03/ 030503 PR TEIP GRaRdR ol Sk alk! ERLBl A aoli idlen B Aate, S8

si | i cat®s, repsiget idds e Hrogwpavng &f |f@fﬁ1Ul§*| Hdéi’[s‘r @Mmaf@y!arp@pwﬁhww p‘;ﬂvlr?ol i done
sucr ose, gaétaﬁwmpam p@geamz@marrmd 2). omahé Yrond ubrﬁn&tyumgem??aﬁo% waeh @Sf |
magnesi um sodi u r c are often very usefu

For "t abl et e Snorc REgti ot Yooy 8 WBEE 4F O e Hoorlh ' B0 AT s pe
enpl oyed a!ydw'ﬁ¢/me§18h¢| ajel karium Bydeaxjgsiniethanol Pr &side fren digxasei ahish i alshi s
colnne;:t l f)rprefe@elwdmexl @%ﬂt@%a@hayfbé Ksed iHdRbe ARtHARIIAWaRS afd &hanoimétécul a(rj wei ggt
pol ye ene ¢ UeOJS Suspensi ons  an s a esire

f or or{ab?/ adni nl'eéﬁrgf‘fe&'n re?%ﬁ Ve 87N ?f%@d?' Wdermg("b{@ "%kd?} ﬁ’ﬁ?’ﬁ/ vari ous
sweet eni ngphenyl)- a-(mawum@mmmo)ﬂmdme «m ittt Nemetlwlandlyesnpldam anhifie, SB
desired, emy- rﬁétﬁﬁélﬂﬁoﬁ&q{ﬂ%{etﬁvﬁﬂ%ﬁmkﬁ&enﬁggm 8 288m&R}prop éng@ﬁ% ineM th such

di l uents ano| ene col, glycerin an various |ike
conbi nat i g‘%@%@f@%‘f‘mvwmﬂﬁ‘g g‘)é/‘P@P“SB Ynfosibining; 3ff-forpy-aretyhemeonn acti ve
conpound afhenyies-(N-2,2-elintethyimmapaniidoppyridine ¢21) fredicts@saatharar wielimethyRirinedh 1 n

aqueougy p rt&péﬁk/@r%r l ﬂ:lp)l g%i\f ab§ ﬁ%&ﬁ)ﬁ? glacﬁa_&&g?wgéj STROkLydibe @%aﬁ Q? uld be

suitably buffered (prefer e% 8 necessary
liquid di %At aff?'r‘e‘%faﬁ“%fm outsQE oAl aboutTRRE dereRialyins PElerakly @h@ﬂ dPQ!“
sui t abl e ftempet&uientQtizer suibR rédicing by ifKilde@86ISm cyddbebhydrig@l uti ons are

sui tabl e 1or | Yk ar Al Sl Arorch il BB AL A oA BN ARG RHoBhE | O

pur poses. The preparat | ONs
5-ethyl- methoxy-phenyl) 6-(N-2,2-dimethylpropamido)-pyridine (24) by treatment with

25  dioxane and 6N hydrogen chloride at a temperature of about room temperature to about the
reflux temperature, preferably at about the reflux temperature. The reaction yields the
compound of formula Ill, 6-[4-(N-methylaminomethyl)-5-ethyl-2-methoxy-phenyl]-pyridin-2-
ylamine (25). Aside from the 6N hydrogen chloride, which is preferred, other reagents which
may be used in the above reaction include sodium hydroxide/methanol and barium

30  hydroxide/methanol. Aside from dioxane, which is also preferred, other solvents which may
be used include methanol/water and ethanol/water.

The starting materials used in the procedures of Scheme 3, the syntheses of which are
not described above, are either commercially available, known in the art or readily obtainable
from known compounds using methods that will be apparent to those skilled in the art.

35 The compounds of formulas Il and lil, and the intermediates shown in the above
reaction schemes, can be isolated and purified by conventional procedures, such as
recrystallization or chromatographic separation.
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first divided into several small doses for administration throughout the day.

The active compounds of the present invention may be administered alone or in

combination with pharmaceutically acceptable carriers or diluents by either of the routes

25  previously indicated, and such administration may be carried out in single or multiple doses.

More particularly, the active compounds of the present invention can be administered in a wide

variety of different dosage forms, ie., they may be combined with various pharmaceutically

acceptable inert carriers in the form of tablets, capsules, lozenges, troches, hard candies,

powders, sprays, creams, salves, suppositories, jellies, gels, pastes, lotions, ointments,

30  aqueous suspensions, injectable solutions, elixirs, syrups, and the like. Such carriers include

solid diluents or fillers, sterile aqueous media and various non-toxic organic solvents, efc.

Moreover, oral pharmaceutical compositions can be suitably sweetened and/or flavored. In

general, the therapeutically effective compounds of this invention are present in such dosage
forms at concentration levels ranging from about 5.0% to about 70% by weight.

35 For oral administration, tablets containing various excipients such as microcrystalline

cellulose, sodium citrate, calcium carbonate, dicalcium phosphate and glycine may be

employed along with various disintegrants such as starch (preferably corn, potato or tapioca
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pharmaceutical practice. ’

The active compounds of the present invention are useful as NOS inhibitors ie., they

possess the ability to inhibit the NOS enzyme in mammals, and therefore they are able to
25  function as therapeutic agents in the treatment of the aforementioned disorders and diseases in
an afflicted mammal.

The ability of compounds of the formulas I, I, I, IV and V of this invention, and their
pharmaceutically acceptable salts, to inhibit NOS may be determined using procedures
descrlbed in the literature. The ability of compounds of the present invention to inhibit

30 endothellal NOS may be determined by using the procedures described by Schmidt et al in
Proc. Natl. Acad. Sci. U.S.A,, 88, pp. 365-369 (1991) and by Pollock et al., in Proc. Natl. Acad.
Sci. U.S.A,, 88, pp. 10480-10484 (1991). The ability of compounds of the present invention to
inhibit inducible NOS may be determined using the procedures described by Schmidt et al., in
Proc. Natl. Acad, Sci. U.S.A., 88 pp. 365-369 (1991) and by Garvey et al. in J. Biol. Chem.,_269,
35  pp. 26669-26676 (1994). The ability of the Compounds of the present invention to inhibit

neuronal NOS may be determined using the procedure described by Bredt and Snyder in Proc.
Natl. Acad. Sci. U.S.A., 87, 682-685 (1990).
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Preparation 1
2-ethyl-5-methoxyphenol (2)
Under a nitrogen atmosphere, 36.70 g (120.4 mmol) of 2-acetyl-5-methoxyphenol (1)
25  was combined with 20.13 m| (144.4 mmol) of triethylamine in 150 mL of anhydrous THF. The
reaction mixture was cooled to 0°C, and 13.81 m (144.4 mmol) of ethyl chloroformate was
added dropwise to the reaction mixture over a 30 minute period. The reaction mixture was

allowed to stir for an additional 30 minutes. The resultant white solids were filtered. A solution
of 13.64 g (361.1 mmol) of sodium borohydride in 200 mi of water was added dropwise to the
30 filtrate over a period of 45 minutes at a temperature of 5-10°C. The reaction mixture was
allowed to warm to room temperature and stirred for 1.5 hours. The resultant solution was
acidified to pH 2 with 1M HCI and exiracted with ether (1 X250 ml). The ether layer was then
extracted with 10% sodium hydroxide (5 X 100 mL). The combined base exiracts were
acidified with concentrated HCI and exiracted with ether. The combined ether exiracts were
35  washed with water (1 X 100 mi), dil NaHCO; (1 X 100 ml) and brine (1 X 100 mL), dried over
sodium sulfate, filtered and concentrated in vacuo to yield 18.37 g of crude product, 2-ethyl-5-
methoxyphenol (2), as a colorless oil. The crude product was used in Preparation 2 below.




WO 03/ 030993 PCT/1B02/03939 -29 allowed to stir at -78C for an additi onal
2 hours. The reaction mxture was then allowed to warmto 23C over a 30

m nut e pewDw®d/ozneB3 was quenched with 100 ni of saturated NPCTIB02/0Bb® pH was
adjusted to 5.0 with 1 MHC, and the§ sultant solution was extracted with
ethyl acetate (2 x 200 nL). The conbified extracts were washed with brine
(1 X 100 nm.), dried 5 over sodiumsulfate, filtered and concentrated in
vacuo to yield crude product as a greenish- tan solid. The crude product

was triturated 1Wh,\t"%RBEBeFﬁ 1%%—% b Jened 1.9 pbj ﬁxgdl(j-éoz B2 (§2|4 63?5/%\% s <ol id.
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(bs, 2H), 6.47 (s, 1 H), 7.25-7. S%gd_g_}a@b—ﬂg 10 Preparation 5
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nzyl oxy- o R) - PL “PaA Grovi. 91 - ol ~1- - pyri
e (8 Vas & RARNICH AR PERA: 24 G ) 3E W 8K kg5 ed ) B
(s- 6H) 2 (B9H)( 642 id-TH,=J 7229, §B0 Hz)36.96(d-15 J(52.28HR), 7TD716-1Hs J 21930 Bz)91
(s-2H), 6730745 mH)., 7.04-7.91 (m9H). WO 03/030993 PCT/IB02/ 03939 -30
Preparation 6

4-16-(2,5-Di met hyl - pyrrol - 1-yl ) - py EF88A59 3| | - 6- et hyl - 3- met hoxyphenol (7)
Under a nitrogen at nospHenzyjox$2d@onmp-4-dikyl36netidyheratne (4)

2- (4- bgnzyl OXYLﬁd@rt erlufr for atmos here, 12.60 00 mmaf) of 3 hanzyloxy-4:
met hoxy- ph % a/pprro] Q(F§ e%y nd e}hybég
(429. 1 m,rmeg% enzene (3) and 972 (54.60 mmol) of

tetrachloride, followed by the addition of 50 g of silica gel 60 (EM Science). The reaction was

B were comblned in 350 mL of carbon
allowed to stir for 16 hours in the absence of light. The reaction mixture was filtered and the
silica gel was washed with dichloromethane. The filtrate was washed with ethyl acetate (1 X
25 300 mL). The combined organic extracts were washed with 1M NaOH (2 X 300 mL), dilute
NaHSO3 (1 X 200 mL) and brine (1 X 200 mL), dried over magnesium sulfate, filtered and
concentrated in vacuo to yield 16.82 g (100%) of crude, 5-benzyloxy-2-bromo-4-ethyl-1-
methoxybenzene (4) as a colorless oil.
'H NMR (CDCl): 1.17 (t-3H; J = 7.48 Hz), 2.60 (g-2H; J = 7.48 Hz), 3.82 (s, 3H), 5.07
30 (s-2H), 6.50 (s, 1H), 7.25-7.44 (m-6H).

Preparation 4
4-benzyloxy-5-ethyl-2-methoxy-phenylboronic acid (5)

Under a nitrogen atmosphere, 16.70 g (52.00 mmol) of 5-benzyloxy-2-bromo-4-ethyl-
1-methoxybenzene (4) was added to 110 mL of anhydrous THF. The solution was cooled to

35 -78°C, and 22.88 mL (57.19 mmol) of a 2.5 M solution of butyl lithium was added dropwise
while maintaining the temperature below -70°C. The reaction mixture was stirred at -78°C for

45 minutes. 9.73 mL (57.19 mmol) of triethyl borate was then added, and the reaction was



5 amonium formate were conbined in 125 nL of nethanol and 500 ng of 20%
Pd(OH) 2 on carbon. The resultant slurry was allowed to reflux for 45

m nut es. WOM3mBpIed 20% Pd(OH)2 on carbon was added tw cePCBIB)2/@nsd t he
resultant slurry was allowed to reflux for 45 mnutes. The reaction
mxture was then allowed to cool to af¥ient tenperature and passed through
a pad of celite to renove the catalyst. The filtrate was concentrated in
vacuo and the 10 resultant yellow residue was partitioned between et hyl
acetate (200 m.) and water (200 nmL). The_aqueous | ayer was extracted again
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(9) crystallized upon standing. Recrystallization of this solid from absolute ethanol afforded 6.00
g (73 %) of 2-(4-benzyloxy-5-ethyl-2-methoxy-phenyl)-6-(2,5-dimethyl-pyrrol-1-yl)-pyridine (8)
as a tan solid.

'H NMR (CDCly): 1.21 (t-3H; J = 7.47 Hz), 2.22 (s-6H), 2.67 (g-2H; J = 7.47 Hz), 3.85
25 (s, 3H), 5.15 (s-2H), 5.91 (s-2H), 6.56 (s, 1H), 7.04-7.91 (m-9H).




Under a nitrogen atnosphere, 125 ng (0.51 nmol) of
4- (6- Am no-pyridin-2-yl)-2- ethyl-5-nmethoxyphenol (8) and 722 ng (2. 047
nmol ) of weBammIear bonate were conbined in 5 20 nL of acecensy2/d3e3d owed by
the addition of 110 ng (0.77 nmol) of (2 chl oroet hyl ) di et hyl am ne
hydrochl ori de. The reaction was al | oWt to reflux with stirring for 16
hours and concentrated in vacuo. The solid residue was partitioned between
ethyl acetate and 1 M NaOH The aqueous | ayer was extracted with ethyl
acetate (1 X 200 nm.). The conbin or .ani6c extracts were washed with 1 M
NaOH (2 X 100 nL) and brine (1 X 1210 dried over sodium sul fate,
filtered and commwanlmdthylmynddum -pyodin-Royl]-G-athyiigtemethonmhencl (fthe  crude
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al  ovned t gy fQBlorii@wERRBINbIREIIABA ML & ethBhdl bhd A% @iLadf vater. The resultant mixtare
was allowed to reflux for 16 hours. The reaction mixture was then allowed to cool to ambient
temperature and concentrated in vacuo. The resultant yellow residue was partitioned
25  between ethyl acetate (200 mL) and dilute sodium bicarbonate (200 mL). The aqueous layer
was extracted again with ethyl acetate (2 X 200 mL). The combined organic extracts were
washed with brine (1 X 200 mL), dried over sodium sulfate, filtered and concentrated in vacuo
to yield crude product as a brown solid. Chromatography of the crude product on 250 g of
silica gel 60 (EM Science) using 4:1 ethyl acetate: hexane yielded 1.86 g (55 %) of 4-(6-

30  Amino-pyridin-2-yl)-2-ethyl-5-methoxyphenol (8) as a salmon colored sofid.
'H NMR (CD;0D): 1.21 (t-3H; J = 7.41 Hz), 1.87 (s-2H), 2.40 (s-1 H), 2.61 (g-2H; J =
7.41 Hz), 3.78 (s-3H), 6.46 (dd-1H, J = 0.82, 8.14 Hz), 6.52 (s- 1H), 6.92 (dd-1H, J = 0.82,

7.41), 7.26 (s-1H), 7.45 (dd-1H).



(100 m.) was added, and the solution was washed with 1 N NaCH (1 X 100 niL)
and brine (1 X 100 nlL), dried over sodiumsulfate, filtered and

concent r awed3iosnyyacuo to yield crude WO 03/ 030993 PCT/ | BOPC@ZBBEAN393932
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the reaction mxture was, al he
reaction ‘fﬁ“ﬁ’ﬂ'l?fj STRRIS TP "&eé‘? \é‘?%\efiﬁf’ “ﬁﬁ@%ﬁ’iﬁ@?@&é‘ﬁ )an @n%%ﬂq

wat er10 11dried| ovef saliush Blalfdid, Sliteded3a® cincertrajestt igrvaciEhie mkm muﬂa Prasigft sThﬁer e
filtered ?&@pr\eﬁ&*@%s ‘éhr{)mat%brla%fﬂeda&?ésab &f sifiadgd BE (i Iscledess usm§ ogioass over

sodi um su‘fr te and concentra in vacuo to vield cru rod he crude
product wAAPeiiaRegpaRREANBIMILM. AydepXiden toy AP ﬂ?"c 2| 9 Enﬁt Hith 5 to
10% et habialethyamihocdthaxy)esveihyiameethaxy-ahérot]¢hyridin- mlam(naa% aDén off—whlte solid.

6 L4~ (N TRl oAl i roil s BFS PR R o Bbhglsndr2) 2 ne

6- [ 4- tﬁ\p n@?thwv-rgtea:ﬂbrfwﬂenﬁw@wnesi@t W9 -PrensEach 8% ylissAAg | ISRV - N ani ne
(12) Was dlelﬂdwméth@rda 4rfal ddtiifg ah tylelsoltivrogatalated altit HOly di ssol vi ng the

ani nopyr i di ne_(Aghk i bl profeLlang., anf aAdLnay! o @ (Pl Anaetbessol ution

saturated with H esi due trat
triturat ed8dtt h=&HyHz, ZobBEbds: 3t AVRE (\JGD’Q':P@}"Z Z_LH)1574( ngBgH) §437(d‘13§ H),
2.40 (s-3tH3 He; p9 s(d@MH 8.587(s,3H},17.{mddH) 0.93 Biz7H= D93 ), 737833 3. 8B (m 2H),

4.39%) %I-)D 5?1 T M 6.20 (s-1 H), 6.37 (d-1 H J = 8.07 Hz), 7.0
(m1 A , 751(51H). Exanpl e 3
13C-NMR (d,CDCls): 14.69, 22.92, 46.42, 56.32, 58.63, 67.33, 97.16, 106.29, 115.41,

121.81, 125.48, 131.38, 137.73, 154.77, 156.46, 157.83, 158.29
MS (%): 316 (p + 1, 100)
Anal. Calc'd for CqgHasNsO, 2HC! H,O: C 53.20, H 7.19, N 10.34. Found: C, 53.7, H
25  7.21, N 10.44

Preparation 8
6-[4-(3-azetidinoxy-1-carboxylic acid tert-butyl ester)-5-ethyl-2-methoxy-phenyl}-pyridin-2-
ylamine (10)
Under a nitrogen atmosphere, 100 mg (0.41 mmol) of 4-(6-Amino-pyridin-2-yl)-2-
30 ethyl-5-methoxyphenol (8) and 92 mg (0.82 mmol) of potassium t-butoxide were combined in
8 mL of anhydrous DMSO. The reaction mixture was allowed to stir for 10 minutes. 206 mg
(0.82 mmol) of 3-methanesulfonyloxy-azetidine-1-carboxylic acid tert-butyl ester in 2 mL of
anhydrous DMSO was added to the reaction mixture, followed by the addition of 50 mg of

tetrabutylammonium iodide. The reaction mixture was heated to 100°C and stirred for 18.5
35 hours. The reaction mixture was then allowed to cool to room temperature. Ethyl acetate
(100 mL) was added, and the solution was washed with 1N NaOH (1 X 100 mL) and brine (1
X 100 mL), dried over sodium sulfate, fiitered and concentrated in vacuo to yield crude



30 6-[4-(3-azetidinoxy)-5-ethyl-2-nethoxy-phenyl]-pyridin-2-ylamne (11)
Under a nitrogen atnosphere, 82 ng (0.21 mol) of

6- [ 4- ( 3- awetmB™savexy- 1- carboxylic acid tert-butyl PCT/IB02/03939
ester)-5-ethyl -2-nmet hoxy-phenyl]-pyrigin-2-ylamne (10) and 10 nL of TFA
were added to 20 nL of dichl oronetharfe. The reaction m xture was al |l owed

to stir for 1.5 hours at anbient tenperature, and then concentrated in
vacuo to yield crude anine. This crude 35 product vvas partitioned between

saturated NaHCO3 (25 m and dj ch r onet hane c |layer
was dri edPredust E%IPWH? Q'i?%"f‘cét"‘@‘s éacrﬁT’E%‘iﬁa ne acS 1t2 %mc&\ érrll%‘\)/@.@ﬂgﬂhThl sy
mat eri al 1@Se cdinyd madetate. aplied onuda Prodish WasM ther |®aceg@ateéoimm¢w°oe@dnm ng
with 1% %?hrmatgéjagi%%&aﬁ 05%‘// In%@%{nglgfﬁ&aﬂoror%&héd%% afsH Ra2 kg (808pomeghanol in

di chl or onet hane % e& o
azet i di noRyaretsinexyrjicarborria Aeit e ﬁs f)p%ﬁ“i‘lﬂr esoxy-ghgy-Pyrighy2-Yemingp R
(CDCI 3) . oyl dntoffBiite s@idd9 (m 2H), 3.20 (bs-1H), 3.76 (s-3H), 3.80-4.00 (m

4H), 4.50 (bs- %MR (ngg)( T1é0(w$J& 714 H&)S 1344gg QI? %%6 (s( Qﬁﬂ-z'd)l (q ZH 8. fem1l H,

7.42 (m1 H, t hoxy e%yl
al cohol (B3H)Uheet- 4é(rn14tﬂ d’g@n("hi%%ﬁ@ﬁé') o8 G-{'o: Iforfﬁﬂ of 42 Im-1

2- br ono- 57 gRtdhyybenzoi c acid was dissolved in 100 nL of anhydrous THF.
140 nL (0.14 nol) of borane (1 MlnE 'EH was 10 added to this solution
over a period of 1 hour. The reacti aI |l owed to stir and was carefully
quenctied wi t h BH4ANTRhy-3arelidia ; rpkephepdloyEdiR2y 2aHee (@B aqueous and

or ﬁan' ?2| ?(Yi(r)g UME & S ﬁ%ﬁxﬁ&bph&@esmmgqusz |nﬁhmrof\w&ieeaq4(rj (3lagetidngay- 1 vmdt h
et her ni ¢ extrac re e sodi um
sul fate. scqrmxawce%f'%wa IR e e e R e g“i 80 of

2- br ono- 5S¢0t inovoly g nithidm albimilowl hydfids wemﬁaddadIWRE)(me)@fSi)WhdeOl@z . T_LheH J =

6.23 Hz), re%ct%:ﬁ rr}%ur%'ﬁpas héat@@to(rgﬂua%r 14 h'our§ #ndl tf\'%)an E@dl?l&’lal slehg¥2.bh mop 3. 12,
8.72 Hz), Hz) , epar at i on

P
10 (1R br efifiiun ﬁ@ﬁﬂb‘ﬁ&hyﬂ%"zwsoﬂ?dt Bfier %m@? s fﬁé‘f“ﬁg} Im'gﬁ”fa%aé %‘l‘%sor Bnder a
ni trogen edosapitgane tenPdrafirg (i rédction Mixtioé was heo wereBilyreudnohegdrenuertiallyl cohol
20 (13) vas, 91'4Su?§ vg;ﬁéjr 1 L\19101 Wk%&ﬁ @d‘ﬁ‘m Hﬁatér Hﬁwelallﬂnﬂx?rngal{s(\’ue?elﬂt@mcj) of

i m dazol e was {ch ) of t-b %l
di met hy| sendy wepnest mife. et%@"?@%tﬁ“ﬁnthﬁ LU eW%agr'e &y PYSWEHIYR L3tE Yer ni ght
at anbi engorcetiRidah Viddo tdjidie erua@proddd ethacrddd freducewes cloomategraphedionteed wi t h

\(Ng';(er O(ZOIQIagﬂ‘ Yom B &2 GRUSRRHR Wi B'to W85 GRS EXIHA0 £MrdMd gt her
(38%) of 6—[4—(N-methyl-3-azet|dmox_y)-5-ethyl-2—methoxy-phenyl]-pyridin-2-ylamine (12). The
6-[4-(N-methyl-3-azetidinoxy)-5-ethyl-2-methoxy-phenyl]-pyridin-2-ylamine (12) was
converted to its dihydrochloride salt by dissolving the aminopyridine (12) in dichloromethane
and adding 1 ml of an ether solution saturated with HCI. The resultant residue was

25  concentrated and triturated with ethyl acetate.
'H NMR (CDCl3): 1.17 (t-3H; J =7.58 Hz), 2.40 (s-3H), 2.59 (m-2H), 3.07-3.11 (m-2H),
3.75 (s-3H), 3.83-3.89 (m-2H), 4.39 (bs-2H), 4.77 (m-1H), 6.20 (s-1H), 6.37 (d-1H; J = 8.07
Hz), 7.09 (m-1H), 7.41 (m-1H), 7.51 (s-1H).
Example 3
30 6-[4-(3-azetidinoxy)-5-ethyl-2-methoxy-phenyl}-pyridin-2-ylamine (11)
Under a nitrogen atmosphere, 82 mg (0.21 mmol) of 6-[4-(3-azetidinoxy-1-carboxylic
acid tert-buty! ester)-5-ethyl-2-methoxy-phenyl]-pyridin-2-ylamine (10) and 10 mL of TFA were
added to 20 mL of dichloromethane. The reaction mixture was allowed to stir for 1.5 hours at

ambient temperature, and then concentrated in vacuo to yield crude amine. This crude
35  product was partitioned between saturated NaHCO; (25 mL) and dichloromethane (100 mL).
The organic layer was dried over sodium sulfate, filtered and concentrated in vacuo. This
material was chromatographed on a Flash 12M silica gel column, beginning with 1% and



300 nmL). The conbi ned organic extracts were dried over sodiumsulfate,
filtered and 25 concentrated in vacuo to afford crude product. The crude
product vae 0Bpaesl onto a 4 inch X 6 inch silica gel col wemiBegisng 40%
ether in hexane as an eluant afforded 33.63 g (96% of

( 2- br ono- 5- met hoxy- benzyl oxy) -tert - buB¥l - di met hyl -silane (14). 'H NMR
(CDCI3): 0.12 (s-3H), 0.12 (s-3H), 0.96 (s-9H), 3.78 (s-3H), 4.67 (s-2H),
6.64 (ml1lH, 7.14 (d-1 H J = 3.11 Hz), 7.34 (d-1 H J-871Hz) 30
Preparation 11 tert-butyl-di msth?]/ (2-vi nyl - 5- met hoxy- benzyl oxy)l si | ane
(15) Undeincraasiriot fod@% aethsagihisr gichigemethage, (@ affproyA6) migr (43%)° of 6-[3-(3-

(2- br om- Hrefm@bdx yethﬂawétw)pheﬁyqrpyncmutynlammbro‘m) hyl -silane (14), 32.18 ¢

(0.10 nol) of | - .
teirakis(ir p@Wéﬁé@éhﬁﬁeyagmgga?%éﬁ? BBl fa A0 o
t ol uene, 4tt)i4.606sIi).SHIUMNI-OM), B4 (qHdt edr (rMHhVIOJ)(me'D 1342166114%) 7PAdsr eact i on
was ald o to cool to anbient tenperature and was quenched wth 5% NH4OH

(2 X 100 nL). The organic Iayer shed with water (1 X 200 nL) and
brine (1 X 200 nL), dried over so m-ﬁiﬁ—m%@ﬂéa filtered WD 03/ 030993

PCT/ 1 B02/ 03939 -34 and co%eaMoF&meﬁioxybenzalca!nohtblui el d crude product. The

crude product E)ﬁzﬁe Q%-E Ihd)C S‘rjo 6B HEMoxybérzeic abidt h
hexane, then w % éﬁ%& @sﬁnﬁgx%ﬁg (@1?(54161) a 29 mWI th 03’ _ﬁl_;igl 3 | n
hexane t owag figsolyed i 190l gamhydspus THF. 140 mL (0. 14 mol) of borane (1 M in

tert -t yhdddd ety soltidn \ovéryd p&riodadf Monoyr. b@he ydaction) wassalloaaé t¢ $§)andSvasH NIVR

(00} Dbt 0, g ol o o8 pspipr N
(d-1 |-| Jor;gar)jc lpgerpivere sepa@ted( dThf gqueqyslaygr was ﬂgr)atedlzqggtgavylg} gt 100
E Srg Sggty}n WH@EMIan%Tg%H&)thr&tmérbGﬂe&&émyﬁum@ﬂ)fatsIfiltérﬁg a(nd.&?ncérﬁ;a% ? g

ol enzyl ox si | ane
(15) was” agléo ?\7@5& F%bj )(%ng?s qﬁé'fnet e}%%?z ‘J[’%h&m Iacgd |% alL Parr
Shaket5 bot t | e. "HNUR (@DC(sDZ(D@MHmI—)G asszda&a(y@H) ("fFﬁcng)'ZHwés 62dd®t C0d t he

sol ution yasiplaged, sinsiag), 204 BSIH;Qf= 3. ik oo J 28.miHyt es. The reaction
m xture was filtered through a pag of qellae and concentrated in vacuo to

yi el d crude product. The crude pr chromat ographed on a 15 silica
gel col um vvi t h 40%2@HEI@5imetivay-bereylbxy - ubidimathgbsiang (44py  of

tert-butyl - F\E@fl rﬁt%ger?gmbgpr@ré@t& h@‘(ﬁ"lb%\'&gﬂ Q-}Sbb)'n'osﬁ h@ﬂﬂ@x;‘b&r@z}ﬂ alcdoNVR
(o0 31y 1 TE) 21 fnolf ofiidazdie wés Sdaeh™ 2H)
3.79 2 (13) was dlssolved in 100 mL of anhydrous THF. 14.43 g (0.21 mol) of imi lé was de
followed by 17.6 g (0.12 mol) of t-butyl dimethylisilylchloride. The reaction mixture was
allowed to stir overnight at ambient temperature. Ether was added and the reaction was
diluted with water (200 mL). The aqueous layer was separated and extracted with ether (2X
300 mL). The combined organic exiracts were dried over sodium sulfate, filtered and
25  concentrated in vacuo to afford crude product. The crude product was loaded onto a 4 inch X

6 inch silica gel column. Using 40% ether in hexane as an eluant afforded 33.63 g (96%) of

(2-bromo-5-methoxy-benzyloxy)-tert-butyl-dimethyl-silane (14).

'H NMR (CDCls): 0.12 (s-3H), 0.12 (s-3H), 0.96 (s-9H), 3.78 (s-3H), 4.67 (s-2H), 6.64
(m-1H), 7.14 (d-1H; J = 3.11 Hz), 7.34 (d-1H; J = 8.71 Hz).

30 Preparation 11
tert-butyl-dimethyl-(2-vinyl-5-methoxy-benzyloxy)-silane (15)

Under a nitrogen atmosphere, 33.63 g (0.10 mol) of (2-bromo-5-methoxy-benzyloxy)-
tert-butyl-dimethyl-silane (14), 32.18 g (0.10 mol) of tributylvinyl tin and 4.7 g (0.004 mol) of
tetrakis(triphenylphosphine)palladium(0) were combined in 250 mL of toluene, and the

35  solution was heated to reflux for 6 hours. The reaction was allowed to cool to ambient
temperature and was quenched with 5% NH4OH (2 X 100 mL). The organic layer was
washed with water (1 X 200 mL) and brine (1 X 200 mL), dried over sodium sulfate, filtered




(s-3H), 4.72 (s-2H), 6.75 (m1 H, 7.06 (m2H). Preparation 13 20
tert-butyl-di nmethyl-(4-brono-2-ethyl -5-nmet hoxy-benzyl oxy)-silane (17) Under
a ni trogewoasnemphere, 24.85 g (0.0885 nol) of PCT/IB02/03939
tert-butyl-di methyl-(2-ethyl-5- net hogég_- benzyl oxy)-silane (16) and 15.77 g
(0.0885 mmol ) of NBS were conbined in 500 nL of carbon tetrachl oride,

foll owed by the addition of 100 g of silica gel 60 (EM Science). The
reaction was allowed to stir for 16 hours in the absence of light. The

reacti on Q;l]cﬁct,o"f!l%&trwﬁéﬁ %é’:fctub c})ﬁélg gruﬁgvgroﬁjnéj ¥ hé hrﬁae é@%s‘@ﬁén\‘ﬁggwgﬁéa

di chl or onet hane |ch or omet hane é
nL). The e@ﬁ’ﬁilml@fﬂ‘g@mf@t‘é;‘M'P%'ﬁ% tm@w@h@am@lmﬁraﬂemm@w 452%00 m),

dilute Nat:lﬁ@ i Aexdng RPaffbkd 2201@ (BI%NEF téribifyl DR J2-vit/i-b etbtimxgbermioxygsi um
sul f at e, E@éd and concentrated in vacuo to yield crude

tert- butyFI hyl - (4- br ono- 2- et hyl - 5- nmet hoxy- benzyl oxy) -sil ane (17).
Crude % ert - but yH NYREDEY): 0(18-(bFb9-98-(&PH)y B85 (et 6XY (%@*béﬁﬁﬂdo%i/)’-m | ane

(17) was @hbo{@%r@@ -1<Pma137'4|51 €85 09), 699 (HIRA), Widsha 200 €G3 v.4chexane
to afford 19 70

tert - but yf H"He‘tq%ﬂ H¥4 brorm 2- et hyl - 5- met hoxy- benzyl oxy) - silane (17). 1H
NVR (CDCI 3): 0.10 (s-6H), 0.94 (s-Bparatbnls (t-3H. J = 7.68 Hz),

2. 47(m 2H), 3.87 i 1 WO
03/ ogg}99§) PCT/IBOZ§ g%rgé’;‘)é’"—"@e@' (Petis thoQ?bé&y%besuanZ @ “bor oni ¢

aci d- M et hyl - 52%%@){5&39%@Fﬂmfdiwugkq'@?fﬁy"(%ﬁ“}' @ﬁ'&?é'?“‘él%ﬁnzty"’géesﬂ%ﬁt spher e,
10. 00 g ( W2 digsoneb Jn ufmﬂ.w@ﬂmﬁaptadamﬁ%m@&@ droP&r Shaker bottle. 1.93 g

et hyl - y- benz ous THE
The' ' 5 solueiaiea ARl I8y iCadabd k5o SAAEA i AT e e o)

sol ution bydregenyipr R minules TaS raeried nmtwsvwa§ef ligree) fOHﬁh r‘?‘t a?fhp ngelifenand

t enper at UE&\C)@@I‘&@N in v&¥do td" Jﬂad A6 iddUCtNTTHE e profusct S Liirethatatrapie8i@nfzor

hour , hen,the te o m)l) of
triet P@ Bﬁ SgeL ol gﬂpd‘gddg { g&f H@Iﬁ(?xeaé% ol%ﬁmtrr% X%Sfé)gg /‘ihﬁgep e@gg{ég]ﬁﬂaa% al | owed
to warm ethyiZBtetheehenzyioxiotiangdf) od and was quenched with 100 nL of
saturat ed NHACHy NTIRECHEI,P UL 1MRs61Y1D 98 (LoH) R1S¢BHW & 168 Mzi@l52 (awH) L 378

resul t ant | .u t ethyl acetate (2 x 200 nmL). The
conbi ned @(?W)a%%%p\/ﬁeafééhﬂ'g &ﬂ?m%'?} ne (1 X 100 m.), dried over sodium
sulfate, filtered and concentr at ecPreperatignd® to afford 9.0 g (100 9% of

crudespert- butyledhiRldiing fo-Bor83ldhyl- 5-methoxy—benzyloxy) -silane (17)

g?IeSarz a? ;[ gxl 12 Urrrlgérr:aoﬁ(ly og%ﬁr;% osp@/rza 234 és n?o (58'&? onnof ?ert-t\’@ﬁ dlme?hyl (2-etfr1y(?gt ly in

methoxy-benzyloxy)-silane (16) and 15.77 g (0.0885 mmol) of NBS were combined in 500
mL of carbon tetrachloride, followed by the addition of 100 g of silica gel 60 (EM Science).
The reaction was allowed to stir for 16 hours in the absence of light. The reaction mixture was
25 filtered and the silica gel was washed with dichloromethane. The filtrate was washed with
dichloromethane (1 X 300 mL). The combined organic extracts were washed with 1M NaOH
(2 X 300 mL), dilute NaHSO3 (1 X 200 mL) and brine (1 X 200 mL), dried over magnesium
sulfate, filtered and concentrated in vacuo to yield crude tert-butyl-dimethyl-(4-bromo-2-ethyl-
5-methoxy-benzyloxy)-silane (17).  Crude tert-butyl-dimethyl-(4-bromo-2-ethyl-5-methoxy-
30  benzyloxy)-silane (17) was chromatographed on a silica gel column with 20% CHCl; in
hexane to afford 19.70 g (62%) of tert-butyl-dimethyl-(4-bromo-2-ethyl-5-methoxy-benzyloxy)-
silane (17).
'H NMR (CDCls): 0.10 (s-6H), 0.94 (s-9H), 1.16 (t-3H; J = 7.68 Hz), 2.47(m-2H), 3.87
(s-3H), 4.67 (s-2H), 7.09 (s-1H), 7.29 (s-1H).




15 "H NWR (CDCI 3): 0.12 (s-6H), 0.96 (s-9H), 1.18 (t-3H), 2.51 (m2H), 3.90
(s-3H), 4.76 (s-2H), 7.12 (s-1 H), 7.25 (s-1 H), 7.57 (s-1 H. Preparation
15 WO 03/030993 PCT/IB02/03939
2-(4-tert-butyl dinmethylsilyl oxynet hyl @?.f et hyl - 2- met hoxy- phenyl )-6- (N2, 2-d

I met hyl propamd o)- pyridine (19) 20 der a nitrogen atnosphere, 6.49 g
(0.025 nol) of 2-brono-6-( N-2,2- dinethyl propam do)pyridine, 9.0 g (0.027
nol) of tert-butyl-dimethyl-(4-boronic acid-2-ethyl-5-

met hoxy- benzyl oxy) -sil ane (18), 10, 6 8 EO. éo nol ) of sodi um carbonate and
5.85 g (0.005 nol) of tetrakis(trH osphi ne) pal | adi un(0) were

conbi ned i n 180tertibutyl- dnebtlnalr(ﬂbomncd agio-2-etiyl-H-metimkyebenziibey)-stdna(18n was al | owed
to reflux for mda%@oqeﬁ AodTy 108 SndtfSr blBdyidindngRfibRabed in

vacuo. The resultant | ow r I%ue was art I't1oned betwg hyI cet ate
(200 i -) eHwp- mathew—t(eze:domwner Hé"a‘éﬁ?eé d)t9y20 MhsofeRRVACHR ggal with
et hyl acetsalgon(wdilookt Jto -7BAE, aran@.asedl (0.gsmol) ot 2t BB solutien ef g Hithtirwd t h
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in vacuo to sty
5- et hyl - M@Etshros@yatpﬁ@@ioy 1dmmazdthmt ﬁ%@nefﬁtﬁgaﬁﬁsd@fe%m% he 5@ gL The

g r 'l[JdFdZ (40 ) hb(ﬁl"rﬁol%} triethyl borate was added to éhe re?ctlon mixture. The reaction was allowed to -
utyl di me | met ho n i yl prop
i d0) - py AT A% SR8 A B el g et e LT & G ied el The 100
et her 10n IpEixwaseadiusteds f00%5.00 With. B8 HEl, and the rdsltant gelation was extracted with ethyl
(2]I ( 4t L elr t a@éiétxl(%w@b bty s ith lconbingd B&Jact@uéﬁé%shad Kmﬁ l&ﬂi@/(m%amé Ly, Gmécg\k 2, 2-1 c

i me r opami_do was u C [ repa i on
1H NMR (cﬁ&$§5’d“"@ 35@3’? sfﬂ%‘ﬁ)? a&% ‘Q&\é@??eéw Va%"’;‘ia“(ﬁrd §E|Q 1)60 " °£§”’EEE e 5o
(s- 9H) BbtyRMirb&thyh(£bhroni8. ﬁﬁﬁ e&ﬂﬁll-l)-metho@&e@ylcﬂﬂ)s,ﬂa% ]198)( avhich H)vz,as ‘,tjsezq; (s-1

H), 7.52 jS?éc’dyH)PreJarﬁﬁnﬁ , 8.07 (bs-1 H), 8. 12 (dd-1H, J 0.83, 8.10
Hz) . Prepar ation 16 WD 03/ 030993 PCT/ 1 B02/ 03939

2- (4- AYdr oxynet *H)'}‘IM% QQQWIO 2 GO AR GREhYHE- (83"()N3 51(?" B PR EPob i do) - py
ridine (2@-2H)Unde(s-eH)n7.25 @ged), asngsphere, 76.34 nL (0.76 nol) of 1 M TBAF

in THE was added to a THE (100 f_’lreﬁé’r! %tn|1gn containing 13.93 g of crude
nmet
ot a i i

2-(4- tert butyI d| nmet h IS|IyI 0X

et hyl - - pdipoinylsilyloxwne : Ryl 2\ \ 9dorThe
solutlon was 5 allomed to stir for gﬁm g p The reactlon n1xture was t hen
concentrated i cuo. L nt si.d rdel Lo en et her
(200 2 ) and wéPéé'%bdﬁygg Sb&gﬁegﬁg %%pagﬁﬁéﬁtE QQ&ﬂ% W th

et her ( ZO@IWﬁ_l)VIPmPH@'@W"FRa@ Ooe (ﬁaﬁWd“@)af ﬁ%@lﬁme@yhﬁshww wdr%e%ﬁer (1 X
100 M -)  amshoRy-bérRylody)XiaheQ18)-10.6df i0c@ BMEsF SoarlinliarseHateabiei 5.85 lgt(@esl and
mol) of tetrakis(triphenylphosphine)palladium(0) were combined in 180 mL of ethanol and 20
mL of water. The solution was allowed to reflux for 18 hours. The reaction mixture was then
25  concentrated in vacuo. The resultant yellow residue was partitioned between ethyl acetate
(200 mL) and water (200 mL.). The aqueous layer was extracted again with ethyl acetate (200
mL). The combined organic extracts were washed with brine (1 X 200 mL), dried over sodium
sulfate, filtered and concentrated in vacuo to yield crude 2-(4-tert-butyldimethylsilyloxymethyl-
5-ethyl-2-methoxy-phenyl)-6-(N-2,2-dimethylpropamido)-pyridine (19). The crude 2-(4-tert-
30 butyldimethylsinIoxymethyl-5-ethyl-2-methoxy-phenyl)-6-(N-2,2-diméthylpropamido)—pyridine
(19) was chromatographed on a silica gel column with 20% ether in hexane to afford 13.93 g
of stil crude 2-(4-tert-butyldimethylsilyloxymethyl-5-ethyl-2-methoxy-phenyl)-6-(N-2,2-
dimethylpropamido)-pyridine (19) which was used directly in Preparation 15.
'"H NMR (CDCls): 0.13 (s-6H), 0.96 (s-9H), 1.21 (t-3H; J = 7.48 Hz), 1.32 (s-9H),
35  2.57(m-2H), 3.83 (s-3H), 4.78 (s-2H), 7.19 (s-1H), 7.46 (s-1H), 7.52 (m-1H), 7.68 (t-1H), 8.07
(bs-1H), 8.12 (dd-1H; J = 0.83, 8.10 Hz).

Preparation 16



concentrated in vacuo to yield 3.88 g (35%for three steps) of

2- (4- hydroxynet hyl -5-ethyl -2 10

met hoxy- pWweregl30983 ( N- 2, 2- di et hyl pr opam do) - pyri di ne (20) Pa3/1R024393%

sem solid. The 2-(4- 36

hydr oxynet hyl - 5- et hyl - 2- met hoxy- phenyl%- 6- (N- 2, 2-di net hyl propam do) - pyri di n
e (20) was washed with ether and dried. "H NWVR (CDCI3): 1.19 (t-3H), 1.35
(s-9H), 2.60 (g-2H, J = 7.47 Hz), 3.12 (t-1H, J = 6.22 Hz), 3.67 (s-3H),
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2-(4-fornyl -
phenyl ) - 6- %BXAJ gl E'a %Xﬁ)hgﬁb 98§ (2. 8 mmoﬁ)zo{ MnOg wrﬁf a(dgecbté) a tolure?e of 2M
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extracts aqueous layer was extracted again with ethyl acetate (2 X 200 mL). The combined organic

extracts were dried over sodium sulfate, filtered and concentrated in vacuo to yield crude
25 product. The crude product was chromatographed on a silica gel column with 20% ether in
hexane followed by 50% ether in hexane to afford 1.29 g (83 %) of 2-(4-formyl-5-ethyl-2-
methoxy-phenyl)-6-(N-2,2-dimethylpropamido)-pyridine (21).
'H NMR (CDCly): 1.19 (t-3H), 1.34 (s-9H), 2.60 (g-2H; J = 7.48 Hz), 3.89 (s-3H), 7.46
(s-1H), 7.56 (dd-1H; J = 0.83, 7.69 Hz), 7.63 (s-1H), 7.73 (t-1H; J = 7.69 Hz), 8.05 (bs-1H),
30 8.22 (dd-1H; J = 0.83, 8.30 Hz), 10.35 (s-1H).



10 were dried over sodiumsulfate, filtered and concentrated in vacuo to
yield crude product. The crude product was chromatographed on a silica gel
col um wiwb 030399t hanol in dichl ororret hane to afford 36PCRIBE1BOs of

2- (4- N, N-di met hyl am nonmet hyl - 5- et hyl - 25,

met hoxy- phenyl ) - 6- (N- 2, 2-di net hyl propam do) - pyridine (22). "H NVR (CDCl 3):
1.20 (t-3H), 1.31 (s-9H), 2.30 (s-6H), 2.69 (g-2H, J = 7.48 Hz), 3.48 15
(s-2H), 3.83 (s-3H), 7.08 (s-1 H), 7.48-7.52 (m2H) 7.69 (t-1 H, 8.10
(bs-1 H),815(d1HJ:830
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2M N et ﬁ& B ne in THE and 979 ngy (4.62 mol) of sodium

triacetoxyborohydride were conbi negyd |ed4 chI oronet hane (25 nL). The

resul tant sol gt ) red . 82 VWO 03/ 03099
PCT/ | B02/ os%gﬁ@g%— ) in | oved by
anot her 979 ngupder@nitragsn Ftﬂmﬁplmﬁﬁ?nngt(q 9bmet00>o§/b(# wametﬂﬂamiﬁbreetayn ution
was abb OWBchS/IOZ mbthbxy‘ Menﬂ)lemid lztdurﬁﬁih%hprélp%niml)' byvidite (%g)cand T@?nLr&aéﬁ hep
m xture was %j M tfla Nar%]-i ueous | ayer extracted
were com me mL of dioxane € reaction was allowed to reﬂux wrth stirring for 16
hours, allowed to cool to ambient temperature, and diluted with 1M NaOH until the solution
was basic. The resultant solution was extracted with dichloromethane (3 X 50 mL). The

combined organic extracts were dried over sodium sulfate, filtered and concentrated in vacuo

Dé

25  toyield crude product. The crude product was chromatographed on a silica gel column with
80% ethyl acetate in hexane followed by 10% methanol in dichloromethane to afford 137 mg

(49 %) of 6-[4-(N,N-dimethylaminomethy!)-5-ethyl-2-methoxy-phenyl]-pyridin-2-ylamine (23).
'H NMR (CDCly): 1.19 (t-3H), 2.25 (s-6H), 2.66 (g-2H; J = 7.68 Hz), 3.41 (s-2H), 3.82
(s-3H), 4.41 (bs-2H), 6.42 (d-1H; J = 8.10 Hz), 6.99 (s-1H), 7.14 (d-1H; J = 7.48 Hz), 7.43-

30 7.49 (m-2H).
Preparation 19
2-(4-N-methylaminomethyl-5-ethyi-2-methoxy-phenyl)-6-(N-2,2-dimethylpropamido)-pyridine
(24)

Under a nitrogen atmosphere, 830mg (2.44 mmol) of 2-(4-formyl-5-ethyl-2-methoxy-
~ 35 phenyl)-6-(N-2,2-dimethylpropamido)-pyridine (21), 12.2 mL (244 mmol) of 2M N-
methylamine in THF and 979 mg (4.62 mmol) of sodium triacetoxyborohydride were
combined in dichloromethane (25 mL). The resultant solution was stirred for 12 hours. 1.82




again with dichloronmethane (3 X 50 nL). The conbi ned organi c extracts were
dried over 5 sodiumsulfate, filtered and concentrated in vacuo to yield
crude prow0ws/030bbe crude product was chromat ographed on &CIIBIxEIZPel
colum w th 5-10% net hanol in dichlorogethane to afford 551 ng (64 % of
2- (4- N- et hyl ani nonet hyl - 5- et hyl - 2- met hoxy- phenyl ) - 6- (N- 2, 2-

di met hyl propam do) -pyridine (24). "HNWR (CDCI3): 1.23 (t-3H, J = 7.48 Hz),
1.32 (s-9H), 1.56 (bs-1H), 2.52 (s-3H), 10 2.69 (g-2H, J = 7.48 Hz), 3.79
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(25). 1H NVR.§CDG 8P5 (bh-1HY, & 15-(3H; J]—?-8§H4)7 Hz), 1.80 (bs-1 H), 2.50 (s-3H),
2.65 (q-2H, J = 25 7.47 Hz), 3.77 {5; 3.82 (s-3H), 4.44 (bs-2H), 6.42
(d-lH;J=8.30Hz),699(sl (leJ—789Hz 7.44 (t-1
H J = 7.89 HZ_,4 Nt - 5 Ny > D i 0 it
fA conpound, or Lmherrzmamegén ambkghe@ceapmgt(k 85 Srivhd) 6fite(aaoﬁwethplbmh?m§th§|% eﬂ ed
rom the [ MRC alts:
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were combnned in 30 mL of dioxane. The reaction was allowed to reﬂux with stirring for 48

5
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20  toyield crude product. The crude product was chromatographed on a silica gel column with
80% ethyl acetate in hexane, followed by 10 %-15 % methanol in dichloromethane, to afford
290 mg (69 %) of 6-[4-(N-methylaminomethyl)-5-ethyl-2-methoxy-phenyl]-pyridin-2-ylamine
(25).

"H NMR (CDClg): 1.19 (t-3H; J = 7.47 Hz), 1.80 (bs-1H), 2.50 (s-3H), 2.65 (q-2H; J =
25  7.47 Hz), 3.77 (s-2H), 3.82 (s-3H), 4.4 (bs-2H), 6.42 (d-1H; J = 8.30 Hz), 6.99 (s-1H), 7.13
(d-1H; J = 7.89 Hz), 7.44 (t-1H; J = 7.89 Hz), 7.51 (s-1H).



2. A conpound according to claim1, wherein said conpound is

6-[4-(N-nmethyl - 10

3-azet i diwoxgp3®xt hyl - 2- net hoxy- phenyl ] - pyri di n- 2-yl am n@CTaB023939
pharmaceutically acceptable salt thergef. 3. A conpound according to claim
1, wherein said conpound is 6-[4-(N, N

di met hyl am nonet hyl ) - 5- et hyl - 2- met hoxy- phenyl ] - pyri di n-2-yl am ne, or a
pharmaceutically acceptable salt thereof. 15 4. A conpound according to
claim1, wherein said conpound is 6-pfafid

met hyl am nonet hyl ) - 5- et hyl - 2- net hoxy-phenyl | - i di p-2-ylamne, or
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di met hyl am no- e:daXymetiiiimmetZ)Saitiyo 2 ynefoenphdny ppyridih-Ryl@dmpib;am ne, or a
phar maceut i cal |y, & e sals reof ... F G i cal conposition
for treating a éé% g%%%@hg’g)&%gg@e%myﬁgﬁ ;ﬁlﬁréyllggygﬁgﬁ cd%ﬁ sting of mgraine
i nfl anmmat ory di6léd3ginetydaminocethoxpief-ethyl2tmeshpy-rhenywgidodyiemne. pai n,

hlypovol em ¢ shack, tAasHmi h@acﬁ:h@(l?bto @f@_arfvu&bialr@,aib@bmamdAfQDenmNsnédmteaze,
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di sease, SRRSOt dmalion Ay PRy YSEOR & | BnPhmpe ey
car di onyopeatdmeplesalitt@renpi nal cord injury, Huntington's disease,

Parki ngon’ s di gease, o GoRd6MaBacclBRY! B I NGh&kH Ofkig oRP&iniCis AeUREPat Ny,
nd cancer in a nmanmal, conprising an anmount of a
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conpound HF@HFBFW%Wﬂa’%ﬁ}hvcs-?-"at@wfehefyllsmtrﬁ&Z-Y'@“la?’f et i ¥ e PhaMpsedtigaly such

condi t i on aeswgitable sBbthpieaf. maceuti cal |y acceptable carrier. 8. A nethod of

treating a congitiomn %%M?&Lw@dac;c&glﬁ%ttbeclﬁrrno"ﬂpwﬁ%@' $4id %9m§§ nd' 8f 84d16&-
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neur on toxicit }(/5; Al Z/}]?})ﬁgortﬁé é)c%rg*ns qo &‘éﬁ% 1-1, %herelﬁ said ¢ mpoun% is 8—[£{2-
dimethylamino-ethoxy)-5-ethyl-2-methoxy-phenyl}-pyridin-2-ylamine, or a pharmaceutically

acceptable salt thereof.

7. A pharmaceutical composition for treating a condition selected from the group
25  consisting of migraine inflammatory diseases, stroke, acute, chronic and neuropathic pain,
hypovolemic shock, traumatic shock, reperfusion injury, Crohn's disease, ulcerative colitis,
septic shock, multiple sclerosis, AIDS associated dementia, neurodegenerative diseases,
neuron toxicity, Alzheimer's disease, chemical dependencies and addictions, emesis,
epilepsy, anxiety, psychosis, head trauma, adult respiratory distress syndrome (ARDS),
30  morphine induced tolerance and withdrawal symptoms, inflammatory bowel disease,
osteoarthritis, rheumatoid arthritis, ovulation, dilated cardiomyopathy, acute spinal cord injury,
Huntington’s disease, Parkinson’s disease, glaucoma, macular degeneration, diabetic
neuropathy, diabetic nephropathy and cancer in a mammal, comprising an amount of a
compound according to any of claims 1-6 that is effective in treating such condition and a

35  pharmaceutically acceptable carrier.
8. A method of treating a condition selected from the group consisting of migraine
inflammatory diseases, stroke, acute, chronic and neuropathic pain, hypovolemic shock,
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12. A method of treating a condition selected from the group consisting of
migraine, inflammatory diseases, stroke, acute, chronic and neuropathic pain, hypovolemic
shock, traumatic shock, reperfusion injury, Crohn's disease, ulcerative colitis, septic shock,
multiple sclerosis, AIDS associated dementia, neurodegenerative diseases, neuron toxicity,

30  Alzheimer's disease, chemical dependencies and addictions, emesis, epilepsy, anxiety,
psychosis, head trauma, adult respiratory distress syndrome (ARDS), morphine induced
tolerance and withdrawal symptoms, inflammatory bowel disease, osteoarthritis, rheumatoid
arthritis, ovulation, dilated cardiomyopathy, acute spinal cord injury, Huntington's disease,
Parkinson’s disease, glaucoma, macular degeneration, diabetic neuropathy, diabetic

35  nephropathy and cancer in a mammal, comprising administering to said mammat a NOS
inhibiting effective amount of a compound according to any of claims 1-6.



inhibiting effective amount of a conmpound according to any of clains 1-6.
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acceptabl e salt thereof. -41-

13. The compound 4-(6-amino-pyridin-2-yl)-2-ethyl-5-methoxyphenol or a

pharmaceutically acceptable salt thereof.



