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REFERENCE TO RELATED APPLI CATI ONS This application clains the benefit of
U.S. Provisional Application Serial No. 60/240901 filed Cctobef? 21FER H800.
BACKGROUND OF THE | NVENTI ON 15 WD 95/ 14007 published May 26 /1?9,5 Jdi scl oses
H3 recept YO YWi28%oni sts of the imdazole type. W99/ 24405 QUbMISHEd May 20,
1999 discl oses H3 receptor |ligands of the imdazole type. US 5,869, 479

i ssued February 9, 1999 discl oses conpositions for the 20 treatnment of the
synptons of allergic rhinitis using a conbination of at |east one histam ne
Hl receptor antagonist and at | east one histam ne H3 receptor, antagonist.
In view of the art's interest in conpounds which affect H3 receptors, novel
conpounds that are antagonists of H3 receptors would be a wel cone
contribution to the art. This invention provides just such a contribution.
25 Summary of the Invention The present invention provides novel conpounds
of structurel. 1 R\ X ML M\ MB MM / Z Y n (R12)a (R13)b r! r! R2 p (I)
30 orsa pharnaceutically acceptable salt or solvate thereof, wherein: (1)
Rl is is selected from 2 2 F E B 2005

NOVEL NON-IMIDAZOLE COMPOUNDS

j0 REFERENCE TO RELATED APPLICATIONS
This application claims the benefit of U.S. Provisional Application Serial No.
60/240901 filed October 17, 2000.

BACKGROUND OF THE INVENTION
15 WO 95/14007 published May 26, 1995 discloses H3 receptor antagonists of

the imidazole type.
WO089/24405 published May 20, 1999 discloses Hj receptor ligands of the
imidazole type.
US 5,869,479 issued February 9, 1999 discloses compositions for the
20 treatment of the symptoms of allergic rhinitis using a combination of at least one
histamine Hs receptor antagonist and at least one histamine Hj receptor antagonist.
In view of the art's interest in compounds which affect H3 recepto‘rs. novel

compounds that are antagonists of H3 receptors would be a welcome contribution to

the art. This invention provides just such a contribution.

Summary of the invention

The present invention provides novel compounds of structure I.

(R'%), R,

R1\ /— —\ 3/_ I—\ R* (D

M M2 M M .
X \9’ Sy \({ Z
n P

30 or a pharmaceutically acceptable salt or solvate thereof, wherein:

(1) R'isis selected from:



WO 02/32893 PCt/uSOL1/ 322151 2 5 10 is (a) aryl; (b) heteroaryl; (c)

het erocycl oal kyl (d) al kyl; (e) cycloal kyl; or (f) alkylaryl; _wherein
said RL groups are optionally substituted with 1 to 4 subst i t uengd FEB 105

i ndependently selected from (4) (5) (6) (7) (8 (9) halogen (e.g., Br,
F, or A, woaREerbly F or Cd); hydroxyl (i.e., -OH,; |owerP@/kgNyp2(d.g., Cl
to CS al koxy, preferably ClL to &4 al koxy, nost preferably Cl1 to C2 al koxy,
more preferably methoxy); -CF3; CF30 -.2_-NR4R5; phenyl; -NQ2,

-C02R4; (10) -CON(R4)2 wherein each R4 is the sane or different; 20 (11)
--S(O n\(R20) 2 wher ei E fac%&ﬁz Is the sane or different H or al kyl group,
preferably Cl1 to C4 al § , t preferably Cl-C2 alkyl, and nore preferably

nethyl; (12) -CN; or (b1L3) hehtdpphiylor
(¢)  heterocycloalkyl

(d) alkyl;
5 (e) cycloalkyl; or
()  alkylaryl;

wherein said R groups are optionally substituted with 1 to 4 substituents
independently selected from:
(1) halogen (e.g., Br, F, or Cl, preferably F or Cl);
10 {2) hydroxyl (i.e., -OH);
(3) lower alkoxy (e.g., C1 to Cs alkoxy, preferably C, to C, alkoxy,
most preferably C; to C; alkoxy, more preferably methoxy);

(4) -CFs;
(5) CF30-;
15 (6) -NR*RS;
(7) phenyl;
(8) NO
(9) -COzR%;
(10) ~CON(R*), wherein each R* is the same or different;
20 (11) ~S(0)mN(R2), wherein each R? is the same or different H or

alkyl group, preferably C4 to C, alkyl, most preferably C4-C2
alkyl, and more preferably methyt;
(12) -CN; or
(13) alkyl; or
25 (2) R'and X taken together form a group selected from:

RN o
RO (Rs)c_:®/

o oy o~N .
(3) Xis selected from: =C(0), =C(NOR?), =C(NNR*R?),
oR? OR®
N R? or R0 N
i | L

~——C—CH— —CH—C— :



25 (2) R and X taken together forma group selected from or (3) X is

sel ected from =C(O, =C(NOR3), =C(NNR4R), OR3 N R20 or 11 1 - CCHB O3
R20 N1 11 -CHC 2 2 FEB 2005 W) 02132893 PCT/US01/32151 -3 (4) ML is
carbon; (5woB2Bmesel ected fromC or N, (6) M3 and M4 are i ndependensi y
selected fromCor N, (7)) Yis selected from is - CH2-, =C(O, = C(NOR20)
(wherein R2 is as 5 defined above), or zg(S); (8) Zis a Cl- C6 alkyl
group; (9) R2 is a five or six-nmenbered heteroaryl ring, said six-nmenbered
heteroaryl ring o%hiﬁijgg %Qr 2 nitrogen atons with the remaining ring
atons being carbon,a ratl’l & fi ve- menber ed heteroaryl ring containing 1 or
2 het eroat ons 165339|M§i§§elbbféﬂfr6\‘ht(3@@w, oxygen, or sulfur with the
renmaining ring atons pei n%é%ar bon; said five or six nenbered heteroaryl
rings bei ng opt(®dnal My agdidt araindependently seledteddtsn(G oublat s i ndependent |y

sel ected from | o 0 .lower al J al koxy, . =&F3, CF30 -,
-NR4R5, phenyl (lﬁ Ngli]‘; sg%{ﬁé\%mcﬁ\]' ’2"‘%@%&' Q‘%ﬁcﬁ‘ﬂi&e@ ﬁhe%safma or
di f f er ent , defidddNiRbive), or< NR4R5)2,- or -CN; is (10) R3 is selected from
20 (a) hydr ogen(;a) (bg Cl- - , alkyl; (c) aryl; (d) heteroaryl;

(9) RZis afive or six-membered heteroaryl ring, said six-membered

heteroaryl ring comprising 1 or 2 nitrogen atoms with the remaining ring atoms being

is a Cy — Cg alkyl group;

carbon, and said five-membered heteroaryl ring containing 1 or 2 heteroatoms

10  selected from: nitrogen, oxygen, or sulfur with the remaining ring atoms being carbon;
said five or six membered heteroaryl rings being optionally substituted with 1 to 3
substituents independently selected from: halogen, hydroxyl, lower alkyl, lower alkoxy,
-CF3, CF30-, -NR*R?, phenyl, -NO,, -CO.R*, -CON(R*), wherein each R* is the same
or different, -CH2NR*R®, -(N)C(NR*R®),, or -CN;

15 (10) R®is selected from:

(a) hydrogen;

(b) Cq-—Csalkyl;

{c) aryh

(d) heteroanyi;

20 (e) heterocycloalkyl;

4] arylalkyl (e.g., aryl(C, to Cy)alkyl, e.g., (CHz)aryl wherein wis 1
to 4, preferably 1 or 2, and most preferably 1, such as, for example
~CHaphenyl or —CH.substituted phenyl);

(@)  +CHaz)e-C(OIN(R*), wherein each R* is the same or different,

25 (h)  -(CH2)-C(O)OR%;
()  -(CH2)e-C(O)R* wherein R* is a heterocycioalkyl group, such as,
for example, morpholinyl, piperidinyl, piperazinyl or pyrrolidinyl, including
-——CHz-C—N/_\O
N/
) -CF3; or
30 (k) -CHxCF3;



(e) heterocycloal kyl; (f) arylalkyl (e.g., aryl(C, to C4)alkyl, e.qg.,
-(CH2)Waryl wherein wis | to 4, preferably 1 or 2, and nost pfZéffFEBansy 1,
such as, for exanple -CH2phenyl or -CH2 substituted phenyl); (g) -(CH2)e-
C( O N( R4) Avphessism each R4 is the same or different, 25 (h)PC{THE)3RLT(O) ORY4;
(1) -(CH2)e-C(O R30 wherein R30 is a heterocycl oal kyl group, such as, for
exanpl e, norpholinyl, piperidinyl , pi per_qiz_i nyl or pyrrolidinyl, including
-CH2_i_ N~~0Q -CF3; or 30 (k) -CH2CF3; 22 FEB 06 WD 112/32893 -4
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| ected f : . J . . . cai
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sel eg\led\Mﬁ:mn—CHaerS@yehalfg@ﬁSalky]p@mg. ef)}CN;- NE R4;3)2, _'-002R45i ;jC]SO)N( R45) 2,
or -CN erei . s .defi ned, above; is selec rom
gﬁd_rog_en,d C, ?&% al'i‘%lls,se??ﬁeﬂ &mir}!ﬂf@?% 71 53!@%& IQW?W%CF@M%?:ES
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or six nehabogsh, REFgr-Q5ks, e@IH yN(RI)HgCORS®, -Co)NiR ) ef —~C0 wistin&*i is
sel ect ed fro&n al % aryl, al kylaryl, hal ogen, hydroxyl, |ower alkoxy,
- CF3, 10cr3@s-defi Vephenyl, - N2, -C02R4, - CON(R4)2 wherein each R4 is

t Pﬁoismor or ggﬁ%fr s stectédliront Hydidgen SCHEIGSIRY, IE@TRALKALRYSH OxY! |
" -C{O)N{R*). wherein each R* is independently seiected, and R* is as defined above;
{(13) or R* and R® taken together with the nitrogen atom to which they are
bound forms a five or six membered heterocycloalkyl ring (e.g., morpholine);

15 (14) R®is selected from: alkyi, aryl, alkyiaryl, halogen, hydroxyl, lower alkoxy,
-CF3, CF30-, -NR*R®, phenyl, -NO;, -COzR*, -CON(R*), wherein each R* is the same
or different, or -CN;

(15) R is selected from: alkyl, hydroxyl, alkoxy, or fluoro;
(16) R™is selected from: alkyl, hydroxyl, atkoxy, or fluoro;
20 {(17) a (subscript for R'?)is 0 to 2;
(18) b (subscript for R™®)is 0 to 2;
(19) ¢ (subscript for R%) is 0 to 2;
{(20) eisDt05;
(21) mis1or2;
25 (22) nis1,20r3;and
(23) pis 1, 2 or 3, with the proviso that when M® and M* are both nitrogen,
then pis 2 or 3 (i.e., p is not 1 when M® and M? are both nitrogen).

This invention also provides a pharmaceutical composition comprising an
30 effective amount of compound of Formula I, and a pharmaceutically acceptable
carrier.
This invention further provides a method of treating: allergy, allergy-induced
airway (e.g., upper airway) responses, congestion (e.g., nasal congestion),



(16) R13 is selected from alkyl, hydroxyl, alkoxy, or fluoro; 20 (17) a
(subscript for R12) is 0 to 2; (18) b (subscrlpt for R13) is 0 2@ FEB 20m19)
C (subscript for R6) is O0to 2; (20) ais Oto5; (21) mis or 2; 25 (22)
nis 1, 2vuB328%nd (23) pis 1, 2 or 3, with the proviso PﬁﬁfqWﬁeh“l\/B and

M4 are both nitrogen, thenp|520r3(|. ., pis not I when MB and M2 are
both nitrogen). This invention also provi&es a pharnmaceutical conposition
conprising an 30 effective amobunt of compound of Formula I, and a

phar maceutfypatdsias, C@@Hi@bh@culﬁﬁda‘sbéée diSégsdgofthiel GNtradt! hh@ér dHAPNY s ol
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sommol ence, and nar col epsy di sturbances of the ‘cen nervous system
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manmal , such as a uman being) an effective anount of a conmpound of For mul a
| . This i husman belngmanhﬁiectwmnmwt@fammpwfd of eamnwigl. al | ergy conpri sing

I 0 adm ni steri to. a pati.e in ed of trren a.manmal ,

such as a hu '%l—ﬂvﬁb"? H’fﬂﬁf&fw &Sthlﬁ‘ﬁ J(;?‘l %ﬂa@dﬁé%&'ﬂ%%al Thi s
| nvenyd on Jdvihidedriny VA Pafiert ifplebabi@uchitraitingat (&, o Sunimausash as avway
(e.g., upper airway resfPonses conprising admni st&ring to a patient in need
of such thummbam g) engfiectiverameaunt of agempoundoheemdadg) an effective

method of i readiitgPVEDliRE kurkll Brafiges ayetod WiitgutRy: sliyiaySnaBre pisvey ™
adm ni st effe@q dpper diidyd Mespohses @bnaprisinty Bdini rﬁ@téfmgtto%epétient% need of such
treatment (e.g., a mammal, such as a human being) an effective amount of a
15 compound of Formula 1.

This invention further provides a method of treating: congestion (e.g., nasal
congestion) comprising administering to a patient in need of such treatment (e.g., a
mammai, such as a human being) an effective amount of a compound of Formula L.

This invention further provides a pharmaceutical composition comprising an

20  effective amount of a compound of Formula I, and an effective amount of a Hy
receptor antagonist in combination with a pharmaceutically acceptable carrier.

This invention further provides a method of treating: allergy, allergy-induced
airway (e.g., upper airway) responses, and congestion (e.g., nasal congestion)
comprising administering to a patient in need of such treatment (e.g., a mammal, such

25 as a human being) an effective amount of a compound of Formula I in combination
with an effective amount of an Hs receptor antagonist.

This invention further provides a method of treating: allergy comprising
administering to a patient in need of such treatment (e.g., a mammal, such as a
human being) an effective amount of a compound of Formula I in combination with an

30  effective amount of an Hy receptor antagonist.

This invention further provides a method of treating: allergy-induced airway
(e.g., upper airway) responses comprising administering to a patient in need of such
treatment (e.g., a mammal, such as a human being) an effective amount of a



manmal , such as a human being) an effective anount of a conpound_of Formula
. This invention further provides a pharmaceutical conposition %&rﬁﬁﬁi?@]ﬁ ng
an 20 effective anobunt of a conpound of Formula I, and an effective anount
of a H MW antagoni st in conbination with a phar mac&GTiLEAIFYS
acceptable carrier. This invention further provides a nethod of treating:
allergy, allergy-induced airway (e.g., .i@per airway) responses, and
congestion (e.g., nasal congestion) conprising admnistering to a patient
in need ; £, . 10057 IS ; bej an
er'fect | veoThd oPPTRTR R mbiRBTHRY areifebisd ol Br o

ef f ect i veartageonist. of an HL receptor antagonist. This invention further

provi des a nmethod of treating: allergy conprising, admnistering to a
pati ent in necthidinvenéipnifuehenprpvidas 3 methodahfraating kongestian (gnaiasabi ng)

o' ect | veoeRRH Sorri b RERAH Rertia (o8 BH Gt in FRe e St (5,87 &
provigles rRafpidlosliol aé BERirhas befd)eindefiddtife eesbuitiofdycorhfodnd of PERTIURI TinaY )
responses conprising admnistering to a patient i'n need of such treatnent

(e.qg., aoambiaationswih ansetectivesampentef)ara eddepton artagadisht of a 2.2 FEB
2095 WO 02132893 PCT/ -6 conpound of Forrmula t in conbination with an
effective anmount of an H, receptor antagonist. This invention further
provi des R2Eh# RIZTION O NVEINTIGNg. , nasal congestion)
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- t of such treatnment (e.g.,
oG ot hse the INPWIRO AIBLNBIE For mul a
| i nyp conkdiBatedindhlisean effective anount of an Hl receptor antagonist.
DETAI LED DESCRI PTI ON OF THE | NVENTI ON As used herein, the follow ng terns

have t he fol | ovillg-(incdudingdhe alitybpertions of mikicoytand alkplaryl}-sepresents straight

al kyl - (including the al kyl, portigns of. alkoxy and, al kyl aryl)-yepresents

st rai ght a aB?'&%@ﬁ@&’%‘é?'B@Hs én iq?g'?adﬁﬂ r@%%{%‘? E&M? Q%‘M 3{ nty carbon
atons,  RrefepatRboneB ik Bafion ABRRON atons; al kylaryl - represents an al kyl

group, as defined above, bound to an aryl group, 15 as defined bel ow,
wherei n sai d ardlkylgnbugptesentaan atkyl grosip; asidefined labove| bound o an aryl group,

(1 nejuding §deA"beioROWhePBnXaidhY Gfup & BRTB b TesfortRE MGEELLE 97 OUP
aryl (including the aryl portion of alkylaryl}-represents a carbocyclic group
containing from 6 to 15 carbon atoms and having at least one aromatic ring (e.g., aryl
is a phenyl ring), with all available substitutable carbon atoms of the carbocyclic group
being intended as possible points of attachment;

20 arylalkyl-represents an aryl group, as defined above, bound to an alkyl group,

as defined above, wherein said alkyl group is bound to the rest of the molecule;
cycloalkyl-represents saturated carbocyclic rings of from 3 to 20 carbon
atoms, preferably 3 to 7 carbon atoms;
halo (halogen)-represents fiuoro, chloro, bromo and icdo;

25 heteroaryl-represents cyclic groups, having at least one heteroatom selected
from O, S or N, said heteroatom interrupting a carbocyclic ring structure and having a
sufficient number of delocalized pi electrons 1o provide aromatic character, with the
aromatic heterocyclic groups preferably containing from 2 to 14 carbon atoms;
examples include but are not limited to isothiazolyl, isoxazoly!, furazanyl, tiazolyl,

30 thiazolyl, thienyl, furanyl (furyl), pyrrolyl, pyrazolyl, pyranyl, pyrimidinyl, pyrazinyl,
pyridazinyl, pyridyt (e.g., 2-, 3-, or 4-pyridyl), pyridyl N-oxide (e.g., 2-, 3-, or 4-pyridy}
N-oxide), triazinyl, pteridinyl, indolyl (benzopyrrolyl), pyridopyrazinyl, isoginoliny!,



containing from6 to 15 carbon atons and having at | east one aroggéféaiw ng
(e.g., aryl is a phenyl ring), with all available substitutable

atons of the carbocyclic group being intended as possible points of

att achmenwo 20328931 al kyl -represents an aryl group, as defi r€d/labiG32es1 bound
to an al kyl group, as defined above, wherein said al kyl group is bound to
the rest of the nolecule; cycloalkyl-repjesents saturated carbocyclic rings
of from3 to 20 carbon atons, preferably 3 to 7 carbon atons; halo

gg? L?ggp;ﬂuﬁgﬁﬁ@eghﬁg"{?wl-, r&a@{}b% 1hyﬁ5&eﬁamaﬁakjf ggﬁ@'ﬁ'@"‘?&%ﬁ? om sel ect ed

fromO, Sraprebentedigh:heteroatominterrupting a carbocyclic ring structure
and having a sufficient nunber of delocalized pi electrons to provide

aromatic character, with the romaticy heterocyglic groups preferably
containing from2 to 14 carbon nples de but are not limted
to isothiazolyl, isoxazolyl, raz nyI tr anol 0 t hi azolyl, thienyl,

furanyl (furyl), pyrrolyl, pyr 1 di nyl , pyrazinyl,
pyridazinyl, pyridyl (e.g., 2- ,,3 or,4 pyrldyl , pyrldyl N-oxi de (e.g.,
2-, 3-, or 4- pyri dyl N—oxide) ®r|a2|nyr pteri nyI I ndol yl
(benzopyrrolyl), pyridopyrazinyl, isoginolinyl, 022. FEB 2005 WO 02/ 32813

PCT/ us01/ 32151 - qui nol i nyl , qui noxolinyl, nap ht h r| di nyl, wherein said
pyri dyl N oxide h@éﬁfos)écloa kyriepeesanis asatyrated, Garaoeyli igging Coqtajning flom JHiq
het er Qcyc from3
fo 5315 darRIon ERE TRberay S UL ¥ carbh 2, St e B8Oy A Bt

car bocycl intemuptediby 1 tg 8 hetaroagtolps keletted! fretneiB, gB-00IPS NRewherir RS - 0-

S R;?%Q@rt@%b PR Sk TG IR ereis B e
L5 e She BBy tharassie dhy GIRISE Aol bl Bkabblis feute i ©
pi peri di ngte notdimited thna}tetmhyﬁkofu?anWJZ«’brm -detrahydvpthiedyl, By, 34 oddexanyl ,
éef’hﬁh?’éf’é%ﬁgm szgr%-t I E‘Q@%a%‘tﬁ? ?;gtp%;zmgl p %rsiilﬂd{o;(anyl 1,3-dioxolanyl,
1,3,5-trithianyl, pentamethylene sulfide, perhydroisoquinolinyl, decahydroguinolinyl,
trimethylene oxide, azetidinyl, 1-azacycioheptanyl, 1,3-dithianyl, 1,3,5-trioxanyl,
morpholinyl, thiomorpholinyl, 1,4-thioxanyl, and 1,3,5-hexahydrotriazinyl, thiazolidinyl,
tetrahydropyranyl;
15 lower alkyl-represents an alkyl group, as defined above, that comprises 1 to 6
carbon atoms, preferably 1-4 carbon atoms;
lower alkoxy-represents an alkoxy group whose alkyl moiety comprises 1 to 6
carbon atoms, preferably 1-4 carbon atoms;

=C(O)-represents
_....C.—
Il
20 c

=C(NOR®}-represents
0 3
e R0 _OR®
N N or N
il H {!
(1) (2) (3)

wherein (1) represents a mixture of oxime isomers; (2) represents one geometric
isomer of the oxime wherein the —OR® group is on the same side of the double bond
25 as the group fo the left of the carbon atom; (3) represents one geometric isomer of the



trinmet hyl ene oxide, azetidinyl, 1-azacycloheptanyl, 1,3-dithianyl,
1,3,5-trioxanyl, norpholinyl, thionorpholinyl, 1,4-thioxanyl, and o

1, 3, 5- hexahydrotri azinyl, thiazolidinyl, tetra hydropyrany(; 152 Zokk 3

al kyl -represents an al kyl group, as defined above, that conprises | to 6
carbon atwew3psvdferably 1-4 carbon atons; |ower al koxy-reffEE8H331HN al koxy
group whose al kyl noiety conprises 1 to 6 carbon atons, preferably 1-4
carbon atons; =C(O -represents 20 =C(NOR3g:represents 25 OR3 N R30.N or
NOR3 it Il Il --CG --CG -C (1) (2 (3) wherein (1) represents a m xture

of oxinme | re. (. e . ' ' r Xi wherein
the ora PR MhertintnE “SISS6IER ISP PRSI bt 3REHouBls RO A IIE asviine
left of tfeetheaidinofahe bardoh atofRrrE(1) sanis@boreprdsentstbger of the _2 2 FEB
2005 5 W02/ 32893 PCT/ USOL/ 13251 -8 oxime wherein the -OR3 group is on the
sane side of the double bond as the grou{g,OR% the right of the carbon atom
and (1) can also be represented as: OR3} N 11 -G (4) ; =C(NNR4R 5 )
represents R., RNor | | -C 1]

_C_
(4)
=C(NNR'R®) represents
N or i

=Z

-(N)C(NR*R®), represents
—N=(|3—NR4R5
NRIRS

@ in the structure

X
(Re)c-—:@
%
11 QAN é

represents a nifrogen atom that is located at one of the 4 non-fused positions of the

10

ring, i.e., positions 1, 2, 3 or 4 indicated below:

3
24

(Rs)c__:®

1N 3
m g/ ;
15 AcOH-represents acetic acid;
t-BOC-represents t-butyloxycarbonyl;
Ci/mmol-represents curie/mmol (a measure of specific activity),
m-CPBA-represents m-chioroperbenzoic acid;
CSA-represents camphorsulfonic acid;

20 CBZ-represents carbonylbenzyloxy (-C{O)OCH,CgHs);



and represents a mxture of the isomers N NRAR5 Il and -C -(N) C(NR4R5) 2
represents -N-C-NRAR5S NR4R5 10 15 20 0 in the structure NR4R52NEBIBHR5R4N
, NON represents a nitrogen atomthat is located at one of th non
fused posWOIBA38Y%f the ring, i.e., positions 1, 2, 3 or J’CTHH%"&ét'eﬂi bel ow:
AcOH represents acetic acid; t-BOC-represents t butyI oxycar bonyl ;

C /mol -represents curielnmol (a nmeasuregef specific activity);

m CPBA-represents m chl oroperbenzoi ¢ acid; CSA-represents canphorsulfonic

acid; CBZ-repr I %@@6&,@ 22 FEB 2005 WO
02} 32893 PCT. }O ug%?/w%az é}ge)‘l é’-gigzﬂb%\&!%S Q(@'

DBN-represents 1,5-diazabicyclo[4.3.0jnon-5-ene;
DCC-represents dicyclohexylcarbodiimide;
Dibal-H-represents diisobutylaluminum hydride;
5 DIPEA-represents N,N-diisopropylethylamine;
DMAP-represents 4-(dimethylamino)pyridine;
DEC-represents 2-diethylaminoethyl chloride hydrochloride;
DMF-represents dimethylformamide;
EDCl-represents 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide;
10 EtOAc-represents ethyl acetate;
EtOH-represents ethanol;
FMOC-represents 9-flucrenylmethoxycarbonyl;
HOBT-represents 1-hydroxybenzotriazole;
HPLC-represents high performance liquid chromatography;
15 HRMS-represents high resolution mass spectrometry;
Ki-represents inhibition constant for substrate/receptor complex;
LAH-ithijum aluminum hydride;
LDA-represents lithium diisopropylamide;
LRMS-represents low resolution mass spectrometry;
20 MeOH-represents methanol;
NaBH(OAc)s-represents sodium triacetoxyborohydride;
NaBHg-represents sodium borohydride;
NaBH3;CN-represents sodium cyanoborohydride;
NaHMDS-represents sodium hexamethyl disilylazide;
25 nM-represents nanomolar;
pAc-represents —logECse, as defined by J. Hey, Eur. J. Pharmacol., (1995),
Vol. 294, 329-335;
PCC-represents pyridinium chlorochromate ;
PyBOP-represents benzotriazole-1-yl-oxy-trispyrrotidino-phosphonium
30 hexaflurophosphate;
TEMPO-represents 2,2,6,6-tetramethyl-1-piperidinyloxy, free radical ;
TFA-represents trifluoroacetic acid;
TMAD-represents N,N,N',N'-tetramethylazodicarboxamide;



30 DBU-represents 1, 8-diazabicyclo [5.4.0]undec-7-ene; DBN -represents

1, 5-di azabi cycl o[ 4. 3. 0] non-5-ene; DCC-represents dicycl ohexyl cat DGgR i de;
Di bal - H represents diisobutylal um num hydride; D PEA- represents

N, N-di i sopyopyssehyl am ne; DVAP-represents 4-(di met hyl am m)Tphyyildivie;
DEC-represents 2-di et hyl am noet hyl chloride hydrochl oride; DM--represents
di met hyl f ormam de; EDCI -represents 1-(3-1@' Tret hyl am nopr opyl

)-3-ethyl carbodiim de; EtOAc-represents ethyl acetate; EtOHrepresents

et hanol ; FMOC-r nts 9-fluorenvl xycarbonyl ;. HOBT-represents

1- hydr oxybenzot ﬁ%@@&faprﬁﬁ@?%ﬁégﬁggﬁ%wd@?%& mance |iquid

chr omat ogr aphy; II—-BP@ ﬁrﬁjh@h | .resol ution mass spectronetry;
Ki-represents i errn b tigoeﬁ.@%o st'agltrn?tgpl'subst rat e/ receptor conpl ex;

LAH- | i t hi um al uffirisenephgseritsl éris(hyuroxymedisydjarinbmethame;dnds opr opyl ani de;
LRVS-represents l'&g}] esol Ut%i[ﬁg mafs spegtronetry; MeOHrepresents nethanol;
NaBH( OAc) 3 -repiPe SFEPEERAS Pripfugnestlionis dride; NaBH4- represents
sodi um bor ohydri de; NaBH3CN- represents sodi um cyanobor ohydri de;

NaHVDS- r epr esent s sodi um hexanet hyl disilylazide; nMrepresents nanonol ar;
pA2 - represenAlso; asagedtuereis “upperrainvay usualie medng theluppePhiespieatody. |,

(1995), \Vol.. 294, 329-335; PCC-represents ridi ni um chl orochromate ;
Py BOP- r ep?@%‘f‘u‘f’ée"ﬁéﬁiﬁsﬁ g‘[ﬁ?feﬁﬂgﬁs-seﬁ@aeq gh‘ﬁyfﬁ’%l i di no- phosphoni um

e ey PHRkEas EMTRLLRR NGRS sncuft Bah el TR ol pagtialyy! o
N, N, N , N efffectivaantdunt.azodi car boxani de; 2 2 FEB 7005
10 Lines drawn into the rings indicate that the indicated bond may be attached to
any of the substitutable ring carbon atoms.

Certain compounds of the invention may exist in diffferent isomeric (e.g.,
enantiomers, diastereoisomers and geometric) forms. The invention contemplates all
such isomers both in pure form and in admixture, including racemic mixtures. Enol

15 forms are also included.

The compounds of this invention are ligands for the histamine Hs receptor.

The compounds of this invention can also be described as antagonists of the Hs
receptor, or as Hj; antagonists.

The compounds of the invention are basic and form pharmaceutically

20  acceptable salts with organic and inorganic acids. Examples of suitable acids for
such salt formation are hydrochloric, sulfuric, phosphoric, acetic, citric, oxalic,
malonic, salicylic, malic, fumaric, succinic, ascorbic, maleic, methanesulfonic and
other mineral and carboxylic acids well known to those skilled in the art. The salts are
prepared by contacting the free base form with a sufficient amount of the desired acid

25  to produce a salt in the conventional manner. The free base forms may be
regenerated by treating the salt with a suitable dilute aqueous base solution such as
dilute aqueous sodium hydroxide, potassium carbonate, ammonia and sodium
bicarbonate. The free base forms differ from their corresponding salt forms somewhat
in certain physical properties, such as solubility in polar solvents, but the salts are

30 otherwise equivalent to their corresponding free base forms for purposes of this
invention.

The compounds of Formuia I can exist in unsolvated as well as solvated forms,
including hydrated forms, e.g., hemi-hydrate. In general, the solvated forms, with



WO (12/ 32893 PCT/ USQOL/ 322151 -10 TMEDA-represents

tetramet hyl et hyl enedi am ne; Tr-represents triphenyl methyl; Tris2regggepgnt s
tris (hydroxynethyl)am nonet hane; and p-TsOHrepresents p-toluenesul fonic
acid. 5 AMNDI2REY sed herein, "upper airway" usually meansP$h&Stiplét
respiratory system-i.e., the nose, throat, and associated structures.

Al so, as used herein, "effective anount'.4qgeneral ly means a therapeutically
efffective anount. 10 Lines drawn into the rings indicate that the

i ndi cat ed rppgﬂ'ﬂaea}(tié%ﬂxggz%ﬁtgﬁ%eéﬁve%ys&h éshﬁfa@*béﬁhia?'\ﬁf %{?{# ﬁ?e; f;i@?r%ar bon

atons. Certaln conpou 'nventlon nmay exl s | someric

(e.g., eqgaivalantits the unsclsateddoime i@ purposes ebties inventidror ms.  The i nvention
contenpl ates all such isomers both in pure formand in adm xture, including
racem ¢ mi xt ur d9e qanapoundsiefithis iaventignsean hecombined witha@mboterepter t hi s

I nvention f Suf0 ' ). : t | IS

| nvent i onapiagonfAERE e o PR S bPS TyEioy EaR Y omiBa VRIIEAY B Fefortl B
ant agani statagbmist ¢o aphantacelti¢d) compusitidr) or #ie cbapbonds af g Mvention can
pharmaceutical |y, 20 acceptable salts with organic and inorganic acids.

Exanpl es bp asdimipigieredadthul repeptatantaganistl or mati on are hydrochloric,
S . oo S o S B gl e

fumaric, succinic, nesul ni ¢ an r - mmeral and

car boxyl i antgontst wetivity nidany ueeful @dmppitindserdni e thesified asEtharsibiningy, e
pr epar ed bi/ contacting the free base formw th a sufficient amount of the

desired aelhylenedigmjnesdalkylamings: phenathiszings\RipeidinesaRapresentativerlde base

nquectle. bEeEPitAGREdntkee! BRNbICIbIGEE it apHeTR S Snst ey
car bonat eacfhivastineab mplitiiiamine pestiiZies astiorphbairdmie, kRegasteneydizigr from
their corresponding salt forns sonmewhat _ in certain physical prol‘%grt | es,

such as s@ﬁ@bﬁﬁﬁ'ﬂ?&gqm'wmadiﬁé} Gaminoxamine; gescaabeethgrdortading da si@_OW"
P v oS SO ARIIRARL A R B NP OEn 8 RS rhe
sol vat ed &fktinzine,ifexdfedadigeivdrokezinbpkaotifen, (oratduing, 1Gysbabiheting, meelixna/ ,
the solvated fornms, with . ) . . . .

15 mizolastine, mequitazine, mianserin, noberastine, norastemizole, picumast,
pyrilamine, promethazine, terfenadine, tripelennamine, temelastine, trimeprazine and
triprolidine. Other compounds can readily be evaluated fo determine activity at H4
receptors by known methods, including specific blockade of the contractile response
to histamine of isolated guinea pig ileum. See for example, WO88/06394 published

20 February 19, 1998.

Thus, in the methods of this invention wherein a compound of Formula I is
combined with an effective amount of an H4 receptor antagonist, said Hs receptor
antagonist is selected from: astemizole, azatadine, azelastine, acrivastine,
brompheniramine, cetirizine, chlorpheniramine, clemastine, cyclizine, carebastine,

25  cyproheptadine, carbinoxamine, descarboethoxyloratadine, diphenhydramine,
doxylamine, dimethindene, ebastine, epinastine, efletirizine, fexofenadine,
hydroxyzine, ketotifen, loratadine, levocabastine, meclizing, mizolastine, mequitazine,
mianserin, noberastine, norastemizole, picumast, pyrilamine, promethazine,
terfenadine, tripelennamine, temelastine, trimeprazine or triprolidine.

30 Also, in the methods of this invention wherein a compound of Formula I is
combined with an effective amount of an H4 receptor antagonist, said Hy receptor
antagonist is selected from: astemizoie, azatadine, azelastine, brompheniramine,
cetirizine, chlorpheniramine, clemastine, carebastine, descarboethoxyloratadine,



22 FEB 200S WD 02/32893 PCT/0S01/ 32151 -11 pharmaceutically acceptabl e
sol vents such as water, ethanol and the |ike are equivalent to the

unsol vated forns for purposes of the invention. The conpounds of €1 REB 2005
i nvention can be conbined with an H, receptor antagonist (i.e., the
conpounds WP 0¥/#843 | nventi on can be conbined with an HL recdpilérs01g21s
antagoni st in a pharmaceutical conposition, or the conpounds of this

i nvention can be admnistered with H, redgptor antagonist). Numerous
chem cal substances are known to have histami ne H, receptor antagoni st

activity. gj _BMhy%gr?Ibe COSRANMTE, ©BRshite, HeRSRnhURE, ?&a@é&@?ﬂ'e@&&a{b%%ﬁne,

et hyl enedi am nes, yl am™nes, phenothi‘azines or piperidines.
Repr esent miZolastiie, horasiemizale, entedenadines i ncl ude, without linitation:
astem zol e, acrivastine, bro

: Porastoaaale, nteds nout 111 tati o
Cotinioine. crilspotriiie Heies ofthisdavenion Wherah afombegdid Sepmda T is

cypr ohept adi | b h | k S

S Sa117omERed Aty b S0 gttt B A0 1ebepRirtiish el SaRHERBIOES |
ef | et 5ri zamtegohiskisf selacteddrorhyalzataginenbrorkphertirdmine, betidtingj ne,

| evocabast i ne, necli,zine, 15 m zol asti ne )qr;v'acg’ui tazine, manseri

nober ast | FEOTPNEHIraaYRS: CATeRastile, degsarboelimiviafatasdine (RlsaknRW EP?e,gCH‘

t er f enadi r i ) St Y I ' | di ne.
O her " corabl 7] GRACARIAGe, SEdEiings foxtfonddihd NBFAZUAE, BF florastiriz2)q.
receptors by khlsanintbetmadthodsrofithidiimeertipacwiereinb haongsteurad of Fermudatisacti | e

response to, histan ne |.sol at ed I n g jleum See for, exanple,
W98/ oesgﬁp%@ﬂﬁaé’ﬂgﬁa" f%reﬁ YR awnigf’aagﬁa%cgm% antagqnigt, SBIHIHEECEPIdr, | s
i nvenpi Or‘ar\ﬁﬁéﬁisﬂis%@w@iﬂéf‘d of Formula | is conbined with an effective
anount of an”H, receptor antagonist, said H, receptor antagonist is

sel ect ed fromAlss} ientheahethodsanf dhiis ieventioal wis¢reirea coomporasd ohBormula I is
bronpheni ranj ne, cetirizing, chlorpheniramne, clenmastine, cyclizineg,

car ebast | FRETDINGH withan AHEElYs Amount af 8 ks, rzRebior anaganise SERU PRGN ne,
di phenhy ' isHRekhae | iRkndene, ebastine, epinastine,
efletiri gélrﬁg,b&?gygf enadﬁeéé,tﬁom%ﬁgﬁﬁg?he, ketotifen, |oratadine,

| evocabast i ne,Alsaginl theimethodlisof this inventionswhereiky a compodrghetrémula 1 is

nober astine,, . nqorastem zol e, picunmas rilam ne r onet hazi,ne

tor1 dhadi RENDIER YA AR efiBrEve BimRURESt an &Y erPiop AniAtiaticy Sar Hy soPaie. 30
Al so, in dfsqemitiedexefentling. i nvention wherein a conpound of Fornmula | is
conbined with an effective amount of an H, receptor antagonist, said Hl

receptor ant d¥8ai istthednetiodsad this invantioptwineredl 8 compount eeFomdadis i ne,
br orrphenidbam%gg with an effective amount of an Hy receptor antagonist, said Hy receptor
antagonist is cetirizine.
20 Preferably, in the above methods, allergy-induced airway responses are
freated.
Also, preferably, in the above methods, allergy is treated.
Also, preferably, in the above methods, nasal congestion is treated.
Preferably, in the above methods using a combination of a compound of
25 Formula I (Hz antagonist) and an Hy antagonist, the H; antagonist is selected from:
loratadine, descarboethoxyloratadine, fexofenadine or cetirizine. Most preferably the
H1 antagonist is loratadine or descarboethoxyloratadine.
in the methods of this invention wherein a combination of an H; antagonist of
this invention (compound of Formula I) is administered with a Hy antagonist, the
30 antagonists can be administered simultaneously, consecutively (one after the other
within a relatively short period of time), or sequentially (first one and then the other
over a period of time). In general, when the antagonists are administered



cetirizine, chlorpheniramne, clenmastine, carebastine,

descar boet hoxyl oratadi ne, 2-2 F E B 2005 WD 02/ 32893 PCT/ US01/ 32%%]?@12305

di phenhydram ne, doxyl anine, ebastine, fexofenadine, |oratadine, -

| evocabastine, m zol astine, norastem zole, or terfenadine. AI SO n the

met hods of"@ A#¥%hvention wherein a conpound of Formula | F§T l“B“r{rl'ned with
an effective anount of an H, receptor ant agonl st, said H, receptor 5
antagoni st is selected from azatadine, %npheni ram ne, cetirizine,

chl or pheni ram ne, carebastine, descar boet oxyl or at adi ne (al so known as SCH

nor ast o a1 BocHy R oF Spatg Tl fie,bS SRR My AGh T erRound ofpound o

Fornul a | Fémana) isedinihidterad féf ective amount of an H receptor antagonist,
said H receptor 10 antagoni st is loratadine. Also, in the nethods of

this invention s @ne emedi o this imeentionds diresteddorepharmageuticain

e doscar HOTOHBGaResiG FRPEe EAPRER & GoRBolet sy A R AR dile

a conpouncg@eptadiehaidr, is 15 conbl ned W|th an effective anobunt of an H,
receptor ant agom st, said H receptor antagonist is fexofenadine. Also, in
the nethods of Angtber emediment efitBisdnueatianisiiestechio atah&nnaceuticgl conbi ned

ant agoni storifor Pt Ro A efeath BRI Y CARBELE o+ i HuahacRRany

al | er gy- i rqbdepeabie tdmiery esponses are treated. Also, preferably, in the
above net hods allergy is treated. Also, pref erabléﬁll n the above nethods,
nasal congesti d¥ateet emadisaent aitbisdnuention isdinestecioos phawmnacsiticaki ng a

ant agbh sioriestigtERAHSnE e SSQB afioupto! SR RRIDS e Brdndbouticaly

descar boetdmé {a@t@&gﬁieae f exof enadi ne or cetirizine. Mdst preferably the
H, antagonist is |orat adl ne or descar boet ho>l%_l oratadine. In the nethods of

thi s inventi on Affther emg lf@Mileéb'iSdﬂV@ith’iS e&fﬂda@ﬁpbﬂmceltﬂﬁﬁ‘s i nvention
gﬁ?gggﬁpgt‘%fmﬁ tLB(Iaq dﬁ’ﬁ#@ P @%[ﬁ%%h@l@bﬁ%ﬁ% y E gﬁeBSf ter the
ot her wi tghiammaceeticHlly\eacgptibde tapiari od of time), or sequent ially (first one
and t hen the Ot1'3»t1nec>rther emodiment of this invention is directed to a pharmaceutical
composition comprising an effective amount of Compound 287 and a
pharmaceutically acceptable carrier.
Another emodiment of this invention is directed to a pharmaceutical
composition comprising an effective amount of Compound 320 and a
20  pharmaceutically acceptable carrier.
Ancther embodiment of this invention is directed to a method of treating:
allergy, allergy-induced airway responses, congestion, hypotension, cardiovascular
disease, hypotension, diseases of the Gl fract, hyper and hypo motility and acidic
secretion of the gastro-intestinal tract, obesity, sleeping disorders, disturbances of the
25  central nervous system, attention deficit hyperactivity disorder, hypo and hyperactivity
of the central nervous system, Alzheimer's disease, schizophrenia, and migraine
comprising administering to a patient in need of such treatment an effective amount of
Compound 32.
Another embodiment of this invention is directed to a method of treating:
30 allergy, allergy-induced airway responses, congestion, hypotension, cardiovascular
disease, hypotension, diseases of the Gl tract, hyper and hypo motility and acidic
secretion of the gastro-intestinal tract, obesity, sleeping disorders, disturbances of the

central nervous system, attention deficit hyperactivity disorder, hypo and hyperactivity



over a period of tine). In general, when the antagonists are adm nistered 2
2 Feb 2005 WD 02132893 PCT/ USOL/ 32151 -13 consecutively or sequentZ@IAFR, 2fhe
H3 antagoni st of this invention (conpound of Forrmula 1) is adm nistered
first. Thu&'O wies%enodi nent of this invention is directed toP@T{pheritdeuti cal
conposition conprising an effective anmount of Conpound 32 and a
pharmaceutically 5 acceptable carrier. Anather enodi nent of this invention
is directed to a pharmaceutical conposi tilém conprising an effective anount
of Conpound 54 and a pharmaceutically acceptable carrier. Another enodi nent
of this inotiimeicantial nervoust system, Alzfieimets disease) salizopheada, tandrmigeaipei si ng

ffecti unt  of . d 55 . h ticall i abl
arri cr . AFOPRBRNG ASPRIENSY U ARG RS0h Suctl reeFReit el S pRE REDRRt
corrpositiogoﬁ-ﬁjaﬁhhsgmg an effective anount of Conpound 253A and a

phar maceutrcal' |y acceptable carrier. 15 Another enodiment of this invention
is directed to Anptherembadiment of thisprventionis divegted 4o mymethad 68ceadting: anount

of Conpound, 287 d a, pharjraceutically acceptahl e carrier. Another

oot mant - SHeri: AR FovaY FSHORIes FondeRHP e RGIRtE ST, GO EstYIh
conpri Si NQu; f,ﬁ%a 'ﬁﬁmdi ;?éfcé mﬂpﬁg'

acggpt abl gd'ggar.i%'e . é(nrgsil er g%%%cﬁ%@%qu F'@[GE,IZ@/I nverﬁ[t lﬁg%cp@tdi rectg(ga!tdoya
met hod of secretiomof theagasirarintestinzt trgpet,iobdsite dleeping\discrdpos) stisturbaongs of i,
hypot ensi on, .cardi ovascul ar | seas hypot ensj.qn, ,.di seasgs of e G tract,
nyper and PR RETYauS Syte. atteafien deack BRI disoREd ind nd Bvpsractvy
tract, obes#, ' i I RihEi Ofii inC Vous
Syet em ot A e R B, e o e oot
t he cant r atomprising sdnyinisteningoza patient is rtiedexf seichdodatrmmrit aaneftgctive dnmiunt ai‘ne
conpri si ngCadm' nia%i ng to a patient in need of such treatnent an effective
anount of “-@ZWRH0 2. Anot her enbodinent of this .invention is directed to

Coneparon, byt HRNEROU U Py EUREgls WhteRIISRAAG: |
the G tr aéitergmqurgﬁimﬂ’uq:pﬂcaimy teisppnaes) m‘ges&én, hypotension, cardiovascular
disease, hypotension, diseases of the Gl tract, hyper and hypo motility and acidic

15 secretion of the gastro-intestinal tract, obesity, sleeping disorders, disturbances of the
central nervous system, atiention deficit hyperactivity disorder, hypo and hyperactivity
of the central nervous system, Alzheimer's disease, schizophrenia, and migraine
comprising administering fo a patient in need of such treatment an effective amount of
Compound 253A.

20 Another embodiment of this invention is directed to a method of ireating:
allergy, allergy-induced airway responses, congestion, hypotension, cardiovascular
disease, hypotension, diseases of the Gl tract, hyper and hypo motility and acidic
secretion of the gastro-intestinal tract, obesity, sleeping disorders, disturbances of the
central nervous system, attention deficit hyperactivity disorder, hypo and hyperactivity

25  of the central nervous system, Alzheimer's disease, schizophrenia, and migraine
comprising administering to a patient in need of such treatment an effective amount of
Compound 287.

Another embodiment of this invention is directed to a method of treating:
allergy, allergy-induced airway responses, congestion, hypotension, cardiovascuiar

30 disease, hypotension, diseases of the Gl tract, hyper and hypo motility and acidic
secretion of the gastro-intestinal tract, obesity, sleeping disorders, disturbances of the
central nervous system, attention deficit hyperactivity disorder, hypo and hyperactivity
of the central nervous system, Alzheimer's disease, schizophrenia, and migraine



secretion of the gastro-intestinal tract, obesity, sleeping disorders,

di sturbances of the central nervous system attention deficit hyﬁér%@t?ﬂﬂﬁlty
di sorder, hypo and hyperactivity 2 2 FEB 2005 WO (12/32893 PCT/' S01l 32151
-14 of theW€ERt3®#3 nervous system Al zheinmer's disease, schf@bpHHEAld, and
m graine conprising admnistering to a patient in need of such treatnent an
effective amount of Conpound 54. Anot her senbodi nent of this invention is
directed to a nethod of treating: 5 aIIergy, aIIergy i nduced ai rway

responses, con e.st e} hypaot ensi on, oV di se ot ensi on,

i s6ases oPOTRESED FUMIHSIBNE I 2Rt psa of 1) traimietartoeive armenntsr

t he gastrogh rﬁjﬂd p.tract, obesity, sleeping di sorders di st ur bances of
e

the cent raI rvous system attention deficit hyperactivity disorder, hypo
and hyper act i vi Apothsir erhileodiment af thieinveatios ys dicestedita raemsmﬁdsofdrmmge

of 'such t BIRTU RO ERLRY FeRPORNES SR SRS oA PSSR BT RO of
thi's igvengydirbatribritost 8fedtRetariBaMast %mgéﬁﬁ%@:ﬂg all ergy,

al l ergy-induced alrway responses, congesti ypot ensi on, cardi ovascul ar
di sease, hypot eAsdther edibadimesnt of thlmmvehtm)m w:drredtgzqmm aandtﬂmg!pﬁ treatingi ty and

acidic 15 secretion of .the gastro-intestjnpal tract, s|t

i sor der o, SUFBYURdACkaNGRY FERPonSen ST, aUTISrBR 0 2 Ralieht BHiRT PE i
hyperactlws ﬁéét?ﬁéi'grané‘ﬂéalv@'%n rﬁ%edfi\fdm%ﬁﬂdﬂf t he central nervous
system Al z e| mer | Sease | zophreni a;, and m graine conprising

admi ni stering tAnatmaendmdlmenhebtﬂna)ﬁweubdm isrdw&oieuhto armefhbdaifitreatiagount  of -

Co d 253A. 20 Anot her enbodi nent of 1 hi disected t
ot hodor - RIRSAYTHICELA A g J=oPanBes G AR MAR N SIay g 42 Aetedest ncopssel s on,

hypot ensi Oﬂmrp@égh@m%ﬁéctwglmof@@ﬁb@@sd gy, diseases of the G tract,

hyper and hypo motility and acidic secretion of the gastro-intestinal
tract, obesity,Asoibepempatimentief this inventiprisndicacted ta Banethedtaf leatisgvous

system attention,deficit hyperactivity disor 0.and Jact | y 25
of “the. contliy-T{FESyaY HRPoRRSR Epihrelitis DIt NS 16 ZpstiBh i oed b

m grai ne méﬁh%t%r@ﬁééﬁérdrﬁ&lﬁt(bf@;&ﬁébﬁm 258aneed of such treatnment an
ef fective amount of Conpound 287. Anot her enbodi nent of this invention is

directiéd to a nboeiber emhadimenhef thissinventign is-direstey to aduethodof tirajing
esponses. okggRRE B NPl B8Ry SRS Pigndd s RRRR: T hes 1 o
such treatment an effective amount of Compound 287.
Another embodiment of this invention is directed to a method of treating
allergy-induced airway responses comprising administering to a patient in need of
20  such treatment an effective amount of Compound 320.
Another embodiment of this invention is directed to a method of freating allergy
or nasal congestion comprising administering to a patient in need of such treatment
an effective amount of Compound 32.
Another embodiment of this invention is directed to a method of treating allergy
25 ornasal congestion comprising administering to a patient in need of such treatment
an effective amount of Compound 54.
Another embodiment of this invention is directed to a method of treating allergy
or nasal congestion comprising administering to a patient in need of such treatment
an effective amount of Compound 55.
30 Another embodiment of this invention is directed to a method of freating allergy
or nasal congestion comprising administering to a patient in need of such treatment
an effective amount of Compound 253A.
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di sturbances of the central nervous system attention deficit hyperactivity
di sorder, hypo and hyperactivity of the central nervous system ﬁ?fﬁ&ﬂ%&r's
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PCT/ US01/ $21BB28Enpri sing adnmini stering to a patient in neB8TdP'IsiEH
treatnent an effective amount of Conpound 320. Another enbodi nent of this
invention is directed to a nethod of treatgng allergy-induced airway
responses conprising admnistering to a patient in need of 5 such treatnent

an effective angethePbnibdMMABALCEhis ‘rlﬁ%hﬁt% isSRQ4EAea s ABtHJY oF teAYiRBdIRAY S

directed to a nethod of treating allergy-induced airway responses
conpri si n@raksahtengestion camprigiagiadministeringeid apatienich neeshoisuch tegatment

effective arm#nt. of OorTROLP;cg 54, Aa% r enbodi nent of this invention is
directed (@5 SNGBAVRAMBENTd-pMpguR Fergy-induced airway responses
conpri sing adm g\ ' ' At ;

o Toct ve anourpEtEMBoufnSnCer G EAFEHRcte 1t 3 heEluR Beafifg alleroy
directed tor nasabedrgestibntooeaprisigg adhinisteringrtdur patientrimmeedasfsoch éeatment

conprising admnistering to a patient in need of such treatnent an

ef fecti ve%&%&'vﬁamh‘r%&fr%o@&@g%@mot her enbodi ment of this invention
s directed to fhdiRbEMpBRIeMAT AR indbhiRiak diiaeth Aibhumnataspanses
conprising administering to a patient in need of such'treatnent an

ef f ect i ve campositiarf cadappsingdirP8ffectieameuntofidsinpeand 82, ahdsan effestiveon i s
directed to_a d of treating, allergy-induce | r fesponses

conpri si n&%ﬂﬁ%gﬁppﬁﬁtof@"%ﬁ'ﬁeﬁﬂgi h?é@@cﬁf-'gcéb’ é\?}%‘ﬁ“’_@r fi%fent an

ef f ecjgj ve amunindihe Bﬂﬁﬁelﬁ?&-thiﬁqﬁ%ﬁfoﬁgm‘c 2bhhfhacéuteantion is
directed to a nethod of treating allergy or nasal congestion conprising

admi ni st ecompasifion gempasingian efectivefamaouent affGermpeund 54n antifancaffactivanount  of
Compound 32. A

roating it FerefRiaR afbatati= bt oA RCP Ul bR eremal haihgr -
Aot her 6 B B BNl A pOsTaN Dompfising

al l ergy @n effeclive ameurstaf &¥orepapnd S6n gnd @ni effective iampunt of hharecepior i n need
of Sufsh t %?n?éd&?&t;t. and a pharmaceutically effective carrier.

Another embodiment of this invention is directed to a pharmaceutical
composition comprising an effective amount of Compound 253A, and an effective
amount of H, receptor antagonist, and a pharmaceutically effective carrier.

Another embodiment of this invention is directed to a pharmaceutical

20  composition comprising an effective amount of Compound 287, and an effective
amount of H4 receptor antagonist, and a pharmaceutically effective carrier. Another
embodiment of this invention is directed to a pharmaceutical composition comprising
an effective amount of Compound 320, and an effective amount of H, receptor
antagonist, and a pharmaceutically effective carrier.

25 Another embodiment of this invention is directed to a method of treating:
allergy, allergy-induced airway responses, and congestion comprising administering
to a patient in need of such treatment an effective amount of Compound 32 in
combination with an effective amount of an Hy receptor antagonist.

Another embodiment of this invention is directed to a method of treating:

30 allergy, allergy-induced airway responses, and congestion comprising administering
to a patient in need of such treatment an effective amount of Compound 54 in

combination with an effective amount of an H, receptor antagonist.



an effective anount of Conpound 55. 30 Anot her enbodi nent of thirf i S[ﬂéion
Is directed to a nethod of treating allergy or nasal congestio Z:BE% I ng
adm nistering to a patient in need of such treatnment an effective anmount of
Conpound PAB®R/328932 FEB 2005 WO 02/ 32893 -16 PCT/ US01/ 3251 Bhbl A3 2éHbodi nent
of this invention is directed to a nethod of treating allergy or nasal
congestion conprising admnistering to a pmtient in need of such treatnent
an effective anount of Conpound 287. Anot her enbodi ment of this invention is

directed to a ngidiRd ?inbbrd?rﬁéﬁtqﬂtg%sliﬁ\p&%bﬁ%%re@eﬁa‘{o é;H{EQﬁt?(? io‘Ppegﬂ i si ng
adm nistering to a paflent 1 h need of suc reatment —an effectrve dnount of
Cﬁrrpound MerglyAmdietgy-irdmbediamm, reSpomses, 'an?;nmh’geatidwscd|i11peistr]§;otadmirﬁ:?stercilng3
pharmaceutical ,, c ositign conprising an_effective ampunt of Conpoun 2,
and an ef ﬁ%@tﬁ%ﬁ@n?g'ﬁ'ﬂﬁﬁ@ ogﬁuﬂltrﬁéﬁeﬁfcﬁ“ ﬁﬁ?%&rﬁrﬁ??“ta?fcﬁ Qom%qf@gg@tﬁ cally
ef f ect i ve oo Win/APERGE AT an I, ilebtdUrRRIGAB Aol ect ed Lo
phar maceutTcal  conposition CORprising an effectlve anount o nmpound 54,

and ars ef eestiodimentobthis imfentibn isdiepdted taatmgihodsif tretisigaaidvaymak=rgys cal |y
effective,carrier.. Another enbodinent of this invention is directed to a

phar maceuth QIR resRansesnid spngestion corRASIng adeiysteringrto Gpaism ¢ 55,
d f ' | Sty ; dcal |
o fecti vengss of SuBR IRt 2 SHREAR: Bofnt BCBRRGLN 2SI rPaRBBRGR Wi 2! | ¥

phar maceutanaffective mmsurntt ofrandeeceptoramagadistect i ve anount of Conpound 253A,
and an effective  anmoun recept or antagoni st, and appcgg{ maceutical ly

f H X
effective carr P@\Oﬁh%ﬁmﬁe&mmmﬁﬂﬁvwww ireeleddpiaome Eealig'to a
Do, "RECH Bl6Ry, SleriRagbed Alwal FRiIHRE, il CohGEoodtiBiitihg YnfihiSRAHY
phar maceuto agatigntin eeed ofseclr ireatmentrant éféactive mmotintei iCarhpoimd 28 vrent i on i s

Conpound SIBDIAIBTNIEERScy4S ARG CoRN 1BEERISr dPtadiNelgoni st . and a
et OB o B onfBRi0 oSBT Blelof e e
r esponses allengy, atiengysnidoced sitpay sespprses] and cengesfiont @mprsing edministatiogd of
such }sr eabmg T)taﬁ%ﬂt 1enf lfleee% 'oy Su&ungggt%é)r;t a%:oer?e%%\r}g agr’%odnr% of Compound 320 in
combination with an effective amount of an Hy receptor antagonist.
Another embodiment of this invention is directed to a method of treating:
allergy, allergy-induced airway responses, and congestion comprising administering
to a patient in need of such treatment an effective amount of Compound 32 in
20  combination with an effective amount of an H réceptor antagonist selected from:
astemizole, azatadine, azelastine, acrivastine, brompheniramine, cetirizine,
chlorpheniramine, clemastine, cyclizine, carebastine, cyproheptadine, carbinoxamine,
descarboethoxyloratadine, diphenhydramine, doxylamine, dimethindene, ebastine,
epinastine, efletirizine, fexofenadine, hydroxyzine, ketotifen, loratadine, levocabastine,
25 megclizine, mizolastine, mequitazine, mianserin, noberastine, norastemizole, picumast,
pyrilamine, promethazine, terfenadine, tripelennamine, temelastine, trimeprazine or
triprolidine.
Another embodiment of this invention is directed to a method of treating:
allergy, allergy-induced airway responses, and congestion comprising administering
30 to a patient in need of such treatment an effective amount of Compound 54 in
combination with an effective amount of an H receptor antagonist selected from:
astemizole, azatadine, azelastine, acrivastine, brompheniramine, cetirizine,
chlorpheniramine, clemastine, cyclizine, carebastine, cyproheptadine, carbinoxamine,



conmbi nation wth an effective amount of an Hl receptor antagoni st. Another
enbodi ment of this invention is directed to a method of treatingZ FR 2005
al l ergy, aIIerg -induced airway responses, and congestion conprising

admi ni st eVory/3 %é a patient in need of such treatnent an eFfELMNE!Hnount of
Compound 54 in conbination with an effective anount of an H, receptor

ant agoni st. 22 FEB 2005 WO 112/32893 -17,£CT./US01/ 321 51 Anot her enbodi nent
of this invention is directed to a nethod of treating: allergy,

al l ergy-ipduced air responses, and cqngestion conprisjng, adm ni stering
T o par idERCaMPS R ELSTRR, GIpBEE RETETING GTOUATIG. BIBetarscn cbaRtiotng 55
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treati ng:me:hlgzinegymizela!sﬁngymetmﬂaziad, Aignsying aglm@}asﬁae,hmwdsmnigew, ipicumast,
conprising adnjnistering to a patient in need, of such treatpent an

ef f ect i vePYAIRIORE Bmmﬂ?%m tqr&aadlmﬁ,éaﬁﬁlﬁﬁaam}ﬁ,\xpmela%weemraemam%%unt
of an Hlt{i@%ﬁahgr ant agoni st. Anot her enbodi ment of this invention is

di recff ed a nethod of treating: 10 allergy, allergy-induced airway
responses, andnutisgresrmbodincentufithisrigvertionis direttetbio 4 methpdof tretting: need of
such treatnent an effectiye anount of Conpaqund 287 in conpi n%pn wi.th an
ef f ect i valgruAllewly-RAUERA AirWaY TEFPRRtasy SR SONIRFIMMEPMPRIEH; FHAINIEIIRG S

| nvent I 0o SpdtiehP i figed B 8udiPlrdatingit df SMANE amBlAttiRomBolifl B ihnduced
airway responses, and congeStion conpri Sing adm nistering to a patient
in need cbmbisdtion with aeneffevtivefdmount\af anndyrecepforGmagonist Salécted foambi nat i on

with an effective ampunt of an Hl receptor antagonist. Another enbodi ment of
t hi s19 nv&@8terpigoles a&ﬁ-*&’ﬁ%@é‘%ﬁi‘“ﬁeﬁﬁ%ﬁ%‘ﬂet P@é@&?ﬁj‘!’fﬁfﬁ'ﬂﬁe%%z'ne’

al l ergy-i :al y e 3 4.an LS el Qg
At e e s s S s
20I conbhm;b%bmboﬂh&ybn&'ﬁ‘dimﬁiﬂlmrﬁjﬂr%irﬁ, ldaﬂyiwim@,odimewndane,g@mﬁme,
selected from, asten zole, azatadine, azelastine, acrivastine, ,

br onpheni€PHASHRS, %fiﬁ\”lzf%‘- E%’,(Oe%eﬂﬁ 'BPphﬂi’fP?‘Wﬁe'fetongQ @taqiéne,i?\tqqaaaﬁ&pe.
carebasti : | | ' agdi

i phonny QPR TARELG Reqtiiath MR Efin, ngR A RS Tor s Plcifast,

ef | ets ri pyrimihexpiosmatbianiae, teribnadine, tbpelehmannine, temelastine attinaprazine or

I evocaba?ti nF . 25 neclizine, mzolastine, nmequitazine, manserin,

nober ast FHROINBEast eni zol e, picumast, pyrilamine, pronet hazine,

terfenadine, Anotis! NBEAINTENt of B8 lifvEntiBh is HirbSREMBE RN of treating:
allergy, allergy-induced airway responses, and congestion comprising administering

to a patient in need of such treatment an effective amount of Compound 253A in

20  combination with an effective amount of an H; receptor antagonist selected from:
astemizole, azatadine, azelastine, acrivastine, brompheniramine, cetirizine,
chiorpheniramine, clemastine, cyclizine, carebastine, cyproheptadine, carbinoxamine,
descarboethoxyloratadine, diphenhydramine, doxylamine, dimethindene, ebastine,
epinastine, efletirizine, fexofenadine, hydroxyzine, ketotifen, loratadine, ievocabastine,

25 meclizine, mizolastine, mequitazine, mianserin, noberastine, norastemizole, picumast,
pyrilamine, promethazine, terfenadine, tripelennamine, temelastine, trimeprazine or
triprolidine.

Another embodiment of this invention is directed to a method of treating:

allergy, allergy-induced airway responses, and congestion comprising administering

30 to a patient in need of such treatment an effective amount of Compound 287 in
combination with an effective amount of an H receptor antagonist selected from:
astemizole, azatadine, azelastine, acrivastine, brompheniramine, cetirizine,
chlorpheniramine, clemastine, cyclizine, carebastine, cyproheptadine, carbinoxamine,



triprolidine. Another enbodinent of this invention is directed to_a -nethod
of treating: allergy, allergy-induced airway responses, and conh&$tBdWs
conprising adm nistering 30 to a patient in need of such treatnent an

ef fect | veW@Bd¥3of Conmpound 54 in conbination with an ef fREY V& 3aRbunt of
an Hl receptor antagoni st selected from astem zole, azatadine, azel astine,
acrivastine, bronpheniram ne, cetirizing chl or pheni ram ne, cl emasti ne,
cyclizine, carebastine, cyproheptadine, ™ grbinoxanine, 2 2 FEB 2005 WO

02/ 32893 PUT S01/32151 -18 descar boet hoxyl or at adi ne, di phenhydram ne,

doxy! ani néesca@rbrathpxeratadingp diphenbydramingadexyleming, [dimethingders, ebastine,

f exof enadj dr zi-ne, s rafadi : tine .
oot 21 nesP e el AR, ot RS v i Wefose JEFTRERE, [ Beebasting
pi cunmast , mepliZiné,amizdfastine? aizite, nighé&a tioberadtineD Bbestamizdfs, picumast,
tenel astine, trimeprazine or triprolidine. Another enbodinent of this

i nvent i orpyriamines premethazinevderfenadine: tripelanngming) tesieigsting, timgprazinrioed

ai rvvag r%ﬁ@ﬂdﬁ?ﬁ% and congestion conprising admnistering to a patient in
need of s eatnment an effective anmount of Conpound 55 in conbi nation

with an eff ectAnesthereribodiheahothis inventioh isaditaiedic s rasihedtsfddatingt 10
astem zol e, azatadi ne, azel astine, acrivastine, bronpheniram ne,

cetiri zi rallerayallergirngucadiaivalciespassenandsengestian comprisiag edministering

oyt anm ro 8 Bterfih RBR P BB aayhERE B eRBLIE NBLR BFCBRndliod RN cnac ne.
hydr oxyzi dismbikation withran efféctivecameunt 6Vas Bl ae¢apier antagbhist isBRctell #@NASt i ne,

mequi tazi ne, m anserin, noberastine, norastem zole, picumast, is pyrilanine,
pr omae haZAstemizole fazebadine, azelagine @esivasiine, hepmpheniraraine, gelEgnazi ne or

of 1 oat stiiorphefiftaite, SRR oy Blihd: carbRUSH, Wptohe b St “CorkioRplfEnd
conpri si nipsedrictthoelomtading, diphehhpdianine, wediafine) diméthaaianentbastine,

effective anount of Compound 253A in 20 conmbination with an effective anmount
of an H1 eRiRasiing: elatinzioe. lexotenadine hydrenrines ketolfen leratadipe deveeabastine,

aze! 3t NBeoRRid VB bldin UREANE e e hbbasiRe, nGRADEN, HRAKASs:,

cl emastine, cycl'izine, cat ne,”’ cypro , _carpinoxamn

descas bogiyniteryiine; prarethazird, pederiadinantripelendamihe tenelastiheytdrmepdeins or
ebastine, . epinastine, efletirizine, fexofenadine, hydroxyzine, ketotifen,
| or at adi A8PFAiSabasti ne, 25 meclizine, rnizol astine, nequitazine,

manserin, nORRRARL} BfbolRhER SthisOhbenttifid Hitdcted to a method of treating:
allergy, altergy-induced airway responses, and congestion comprising administering
to a patient in need of such treatment an effective amount of Compound 32 in
20 combination with an effective amount of an H, receptor antagonist selected from:
loratadine, descarboethoxyloratadine, fexofenadine or cetirizine.

Another embodiment of this invention is directed to a method of treating:
allergy, allergy-induced airway responses, and congestion comprising administering
to a patient in need of such treatment an effective amount of Compound 54 in

25 combination with an effective amount of an H4 receptor antagonist selected from:
loratadine, descarboethoxyloratadine, fexofenadine or cetirizine. ,

Another embodiment of this invention is directed to a method of treating:
allergy, allergy-induced airway responses, and congestion comprising administering
to a patient in need of such treatment an effective amount of Compound 55 in

30 combination with an effective amount of an Hy receptor antagonist selected from:
ioratadine, descarboethoxyloratadine, fexofenadine or cetirizine.

Another embodiment of this invention is directed to a method of treating:

allergy, allergy-induced airway responses, and congestion comprising administering



pyrilam ne, promnethazine, terfenadine, tripelennamne, tenelastine,
trimeprazine or triprolidine. Another enbodiment of this inventipn FAFg 7005
directed to a nethod of treating: allergy, allergy-induced airway

r esponsesWoaié28dngesti on conprising admnistering 30 to &CpASIIEMISi n need
of such treatnent an effective anount of Conpound 287 in conbination with an
effective anount of an Hl receptor antagonist selected from astem zol e,
azat adi ne, azel astine, acrivastine, bronpg@niranine, cetirizine,

chl or pheni ram ne, clemastine, cyclizine, carebastine, cyproheptadine,

car bi noxartbraepatient irpRedodsunbh tioatmens a8 effegtiveamaimt of Crgapound 253A in

descar boet hoxy.l ok at adi ne L ghenhydr am pe oxyl am ne, di et hi ndene,
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| or at adi nqorahAdiAG AesddrbBethoXloratBify, 1ERcTehadhe bt colfisite! azi ne. m anserin,
nober astine, norastem zole, plcunmast, pyrilamne, pronethazine,

t er f enadi ne, trAnpdhenembiodimentofthissinvartion isi dirgoted tona methdtofiteatingdi ne.

Anot her enbodi mer]t Ofiftﬁﬂ'is invention is directed tao a nethod of ,treati.ng:
al lergy, AFENgAIPIHYINdcad alRKAY eSpORses andhePnassyer comprising pAgnigtern

adni ni st enh Rhatidht th n@éba%f%ubﬁ treadtent ?.ﬁ BEBolive ahbRmnt oﬁpogﬁrg@mdim gmount  of

Compound 320 in conbination with an efrfective anount o recept or

ant agoni stcosabinaticruwithan efféctivet ambunt ef amblarectpter, aptagbaist selectetkironast i ne,
br onpheni ram, n cetirigzi chl.or,pheni ram n cl empst.ine, cyclizine,

car ebasti A@%ﬁﬁ?n&%ﬁﬁ%ﬁ?&gpxﬂ?ﬁtﬁp_ﬁ@xg‘?ﬁoi%r,’ade'ﬂﬁgéﬁgﬁ%?ﬁoxyl or at adi ne,

di phenhydr am nexnciey &/boBRnest SFhfY iNdeMon BRAfctéPto a AREABADF Hating:

efletirizine, fexofenadine, hydroxyzine, ketotifen, |oratadine,

| evocabastallergy, altergy-indueed minvalyaresponsesyandi congestion compisinghadmbistedpt i ne,
nor astem zol e I cumast . IS I | am n onet hazi ne rf enadi .

7 pel enndneriatenEinged of Subll eaipeatam Brefivg amshot ol CRETeUads R

enbodi menteopibifhdich WitheH efutive SHhbast sihrt A, fedBPtboshtabohise 8blcBekd frémt €1 gy,
al I ergy-induced airway réégonses, and con?estlon conprising adm nistering

to a pati doratading,aiabagirbeetbnxylotatadine: fexoferiadioe oveetiimoet of Conpound 32 in
20 conbi nati on

20, SambL At on e SrBRuRRLb T SEOVAR A R RRnPAHRAY,
cetirizi nellefy)oalérgyeimdadedenivayirebpbasds) weatdonyestionlich thg admiriigteling of
treating: allergy, allergy-induced airway responses, and congestion
conpri si ndo adatient frepeed of such treatment an effective amount of Compound 32 in
combination with an effective amount of an H; receptor antagonist selected from:
loratadine or descarboethoxyloratadine.
Another embodiment of this invention is directed to a method of treating:

20  allergy, allergy-induced airway responses, and congestion comprising administering
to a patient in need of such treatment an effective amount of Compound 54 in
combination with an effective amount of an Hy receptor antagonist selected from:
loratadine or descarboethoxyloratadine.

Another embodiment of this invention is directed to a method of treating:

25  allergy, allergy-induced airway responses, and congestion comprising administering
to a patient in need of such treatment an effective amount of Compound 55 in
combination with an effective amount of an Hy receptor antagonist selected from:
loratadine or descarboethoxyloratadine.

Another embodiment of this invention is directed to a method of treating:

30 allergy, allergy-induced airway responses, and congestion comprising administering
to a patient in need of such treatment an effective amount of Compound 253A in
combination with an effective amount of an Hy receptor antagonist selected from:

loratadine or descarboethoxyloratadine.



to a patient in need of such treatnent an effective amount of Conpound 54 in
25 conbination with an effective anount of an H, receptor ant agOQiZSFEBZBUS
selected from |oratadine, descarboethoxyl oratadine, fexofenadine or ----
cetirizineg,. A}qégﬁgr enbodi ment of this invention is directggto,a;mihod of
treating: QY gy, allergy-induced airway responses, and congestion
conprising admnistering to a patient in need of such treatnent an

ef fective anount of Conpound 55 in 30 conPiration with an effective anount
of an H, receptor antagonist selected from | oratadine,

descar boet hoxyl i ; } : bird 2L r Lent of
e roent an 28 chboffek STEf, pRoAior R feciats sifabistorsuatly
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2005 MO 02/.32893 PCT/US001/ 32151, -20.t0.a patient, in n ,
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descar boet hoxyl or at adi ne, xof enadine or cetirizine. Another enbodi nent of
t hi s i fiverloradadine afidescadibathoxylostadideof treating: 5 allergy,
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in  conbi nAfr@n a}Me?éV-ﬁﬁ&EB%Mé/ﬁre%@BHﬁ@ @ndaibrigesfi6’ @BhIrisHY AfAMistEring

S, Siﬁly .
selected fronT” |ordtadi ne, descarboethoxyl oratnggl ne, fexofernadine or
cetiri zi ndo adpali¢rdrin apbddif iseich tegfatmiehban effectiveommosntiof €ompaund 320nBt hod of

treating: io allergy,.alle =i nduced al rwgy responses, an on ion

conpr | 5 npoTRPRPE s N STaiuE BB & 4P e R SienofREsHRERa et

ef f ectj ve \grmadihetr dertRRIBEIhG@ofabadig®mbi nation with an effective amunt of
an H, receptor antagoni st selected from | oratadine,

descar boet hoxyl or at adi ne, fexofenadine or cetirizine. Another enbodi nent of

this invention L$, dirgect t t hod of treating: 15 allergy,

all ergy-i nducecﬁa‘sr &r@ﬁ@ﬁﬁg@gﬁm congestion conprising adm nistering

to a patient in neeqagf sagh(rhbsEieRMEbIzPHRAYECtI ve amount of Conpound 32 in
an

conbi nation with an effective anount of H, “receptor antagonist selected
from |oratadine or(Bdescwhﬁlélﬂtﬁdwldﬁa.e&umtmmDRBBV’)QNb@RﬁImﬁm of this
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need of sygbnéhiaiotoreiiiale)) mblesicfarabyemiorb dfluceiRsetimdfe pieferably
monochloro, dichloro, monofluoro or difluoro; or (2) alkyl, more preferably unbranched
(i.e., straight chain, e.g., methyl) atkyl, even more preferably substituted alkyl, still
more preferably alkyl substituted with halo (e.g., 1, 2 or 3 halo atoms, such as Cl or
20  F), even still more preferably alkyl substituted with fluoro atoms, yet still more
preferably trifluromethyl;
(C) heteroaryl, most preferably a five or six membered heteroaryl
ring, more preferably a six membered heteroaryl ring, and still more preferably pyridyt,
examples of heteroaryl rings include pyridyl, thienyl, pyrimidinyl, thiazolyl or pyridyl N-
25 Oxide, most preferred heteroaryl rings are exemplified by
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wherein



combi nation with an effective amount of an H receptor antagoni st 2sef@Ecigd
from |oratadi ne or descarboet hoxyl oratadi ne. Another enbodi nent of this
invention is directed to a nmethod of treating: 25 allergy, aIIerjyzinduced
ai rway r d¥@8HEBE3 and congestion conprising adm nistering PCtT()LSé”"ga‘Pi‘ent in
need of such treatnent an effective anmobunt of Conpound 55 in conbination
with an effective anmount of an H, recep_t%?_ant agoni st selected from

| or at adi ne or descar boet hoxyl or at adi ne. Anot her enbodi nent of this invention

is direct.e a method of treating: 30 allergy, allergy-induced airway
responses',s%é%"gg:@%et’i on conprising admnistering to a patient in need of

such treatment an e(U)eCtédtﬁsﬁﬁR@HWetéﬁ)aF}P,niﬁ%ﬂﬁe?é%I)j Ralocoralkfaubstiuged h an
effective anmount of an H, receptor antagonist selected from ~ | oratadl ne or

descar boddleroargr{eigadhalopyddyl (688 fResepyidyl)caridalggtthineolyl)ansre prefebably 21
Anot h ' f this.inventi is di ted,t h f i ng:
A er oy, BB hehoblt i e 3 Rushis Wosuidfly Hadhairgine
dmi e ot acd . . ! t of
adm n§ st ejgmidor Hﬁfe?erﬁlaéllgfl_’&roh% ﬁrég.nﬁ5¥éﬁfé?eﬁab%ﬁ@e§ra§htﬁmaﬁ%n ynegrgna,un 0

Conmpound 287 i n conbi nation effective "anoun , receptor

ant agoni $.9s eadbykcstilirroore prefenabhpalkyisubstitited thibralyh angd event marepreferaiiyer
enbodi nent of this invention is directed to a nethod of treating: allergy,
al I ergy-induced airway responses, and estion conprising adm ni stering

to a patient in need of such treafelnt an] ef fecti ve anount of Conpound 320
in conbination with an effective anou of amnpd, receptor antagoni st
selected from Jo |loratadine or descarboet hoxyl oratadine. RL is preferably
sel ect ed Yet g¥en moreprgferablyst preferably phenyl): (B) substituted aryl

(e.g., substituted phenyl), wherein the is,substituents on said substitued
aryl are nost preferably selected from (llLQan (e.g., nonohalo or

di hal o), nore preferably chloro or fl , even nore preferably

nmonochl oro, dichioro, nonofl uorocﬁs—@yf Illuoro; or (2) alkyl, nore preferably
unbranched (i.e., straight chain, e.g$S’™ nethylgr al kyl, even nore preferably

substituted al kyl, i1l nore preferably alkyl substituted wth halo (e.g.,
1, 2%r 3 halo ato 5 sd’é‘l’ﬁ'hg(?@ nipg efWérXssth?PIth%F%'eﬁ‘i"éferabl y al kyl
substituted with fluoro atons, yet stil re preferably trifluronethyl;
R )
Y 2
O—N

wherein ¢ is most preferably 0 or 1, and when c is 1 then R® is most preferably halo,
and when c is 1 then R°® is more preferably fluoro.
X is preferably =C(NOR?®) wherein R® is preferably selected from H, alkyl or
15 halo substituted alkyl (e.g., fiuoro substituted alkyl, such as —CH,CF3), most
preferably alkyl, more preferably methyl or ethyl, and still more preferably methyl.
Preferably M? is nitrogen.
n is preferably 2.
a is preferably O or 1, and most preferably 0.
20 b is preferably 0 or 1, and most preferably 0.
¢ is preferably O or 1, and most preferably 0, and when ¢ is 1 then R®is
preferably halo, and when c is 1 R® is most preferably fluoro.
¢ is preferably 1-5.
Y is preferably =C(0) (i.e., =C=0).
25 M? and M* are preferably selected such that: (1) one is carbon and the other is
nitrogen, or (2) both are nitrogen, with M® most preferably being carbon.



(C heteroaryl, nost preferably a five or six menbered heteroaryl rlng,
nore preferably a six nenbered heteroaryl ring, and still nore préf i EBbo10(5
pyridyl, exanples of heteroaryl rings include pyridyl, thien

pyrim di n)YO 6¥#¥B%z0l yl or pyridyl N 25 Oxide, npst preferrEEIT)I(e?'e?“cBa‘ryl
rings are exenplified by wherein O and 22 feb 2005 WO 02/32893 -22 is
preferred nore; (D) substituted heteroaryqy_ nost preferably halo or alkyl
substituted heteroaryl (e.g., halopyridy (e.qg., fluoropyridyl) and

al kyl thi azolyl),. nore erably substituted heteroaryl wherein the
substituents al)pe'siq‘ﬁ@ﬁ@ﬁlé{g‘ltly selected fromthe 5 same or different alkyl

groups (even nprig ﬂ?éfﬁrﬁb@ht}’t@@?ak{yf@rﬁhﬁo@tﬁﬂ‘b\‘br@b&w group, e.g., methyl),
still more preferably alkyl substifuted thiazolyl, "and even nore preferably
, and yet even nore preferably S- ; or i0 (E) en R1 is taken together with
X, then the noiety is N wherei n—ccHg—0sér prefgnably 0 or 1, and when c is |
then R8 is nost preferably halo, and when c is | then R6 is nore preferably

fluoro. Xis pléfugp@&eyaa%memb@@wéte& I5iry, ehestabieraslly estiag, f rom H,
al kyl or 1s halo substituted al kyl (e.qg., frjtfjorﬂgsubs??t ut edy;lﬁly};l ? such as

- CH2CR3) , substitutesh pyrighhopyriraidioyl or aubsiltmedfmmmdwlrmm pr@fferebtyypyndahd still

f M2 t f b
or et er sl fyAAySuBRlEe yitt SRRl B, Pub SR R SNRIRC 0 °
most pr ef gﬂahiox‘e@reféramymﬁdzr Hidly |C§Lm§mhtecﬁwﬂhmm @lecf Rt ahli R°Garea)d when c
iIs | then R6 is referab enC|le§6|s nost preferably

f1 uoro. epySmW@Yié?fdMW@"Wl Sub$t§ut|§demﬂ'r aNHy (e B anid B® are-Hx@nd even more

preferably
00w
=N , 2 i N/)\NHZ
10 NH, ,

and still even more preferably

JJI ~ AJJ <
| N \(N\/JN\NH

NH,

R® is preferably H or alkyl, most preferably H or methyl.
R* is preferably H or lower alkyl, most preferably H or methyl, and more
15 preferably H.
R® is preferably H, C1 to Csalkyl or -C(O)R?, most preferably H or methyl, and
more preferably H.
R is preferably alkyl, hydroxy! or fluoro, and most preferably H.
R™ is preferably alkyl, hydroxyl or fiuoro, and most preferably H.
20 Representative compounds of this invention include, but are not limited to:
Compounds 23, 30, 31, 32, 33, 41, 44, 45, 49, 50, 52, 53, 54, 55, 56, 57A, 59, 65, 75,
76, 80, 82, 83, 88, 92, 99, 104, 105, 110, 111, 117, 121, 123, 127, 128, 200-241, 244-
273, 275, and 278-282, 287, 296, 301-439 and 446,
Thus, representative compounds of this invention include, but are not limited
25 to: Compounds 23, 30, 31, 32, 33, 44, 45, 49, 50, 53, 54, 55, 59, 75, 76, 83, 88, 92,



25 MB and M4 are preferably selected such that, (1) one is carbonﬂg éhe
other is nitrogen, or (2) both are nitrogen, with M3 nost prefer E éﬂﬁhg
carbon. 2 2 FEB 2005 WD 112/ 33593 PCT/ US01/ 32151 -23 p is preferabl 2 Z i's
prefer abMO B3 C3 al kyl, and nost preferably CH3 - CHECTGSIENS
preferably a six nenbered heteroaryl ring, nost preferably pyridyl, 5
substituted pyridyl, pyrimdinyl or su,bggi_t uted pyrimdinyl, nore
preferably pyridyl, pyridyl substituted with -NRARS, pyrimdinyl or

Clbst 1 tTbd G 0. k219800, 2T s g, S PAG PR A g izl 1
subst i t pgproys t 75 B, Gnde280-2Y2 3@17 F$8404md 43, and even nore preferably or
NH2 10 and still even nore preferably NH2 NH2 NH2 R3 is preferably H or

al kyl, nost pPrefeiredicompopndaef itlyis invention are selacied Jrom:oCoinpaend 23k$0, nost

pre o R 4, 5 BB g 30 oG, 49, BE S 1R o, g B BIESRE 0

Rig§s poef leebhsaaﬂziw '237*12@80246 ?4645«'2’? %483291 "?53 2159& ezerfdotvs k75 R13 i's

pr ef er abl kyl", hydroxyl | uor o 'most erab
Repr eserit &-2813. 2&%:12&&169103044305’ BA9eR12,@14-38 u'iﬂﬂ-%ﬁi OIaB@-BBﬁ linited to:

Co ds 23,,,30, 3 3, 4 49, 50, 5 54 _ 55 56
S0 an 55 Mgt prgtersif caritoyads of thig Bivenan 2le sSEred from: Copaad 334
127, 1281,729033484, 89,556,574, 2%352361”94@#?82@#2 2728 0802287, 366, ﬂ%eactom

Thus, representative compounds of this invention'includel but are not

i mted 3085 318; 3tddISuB88-348, 380358, 358373 and@A4-356. 49, 50, 53, 54, 55,
59, 107 5 716, 8I3hu ,%nege%'hbodlment of this invention is directed to Compound 32.
Another embodiment of this invention is directed to Compound 54,
Another embodiment of this invention is directed to Compound 55.
Another embodiment of this invention is directed to Compound 253A.
Another embodiment of this invention is directed to Compound 287.
15 Another embodiment of this invention is directed to Compound 320.
Structures for the above compounds are found in the Examples below, and in
Tables 1 to 3 below.
The more preferred compound of this invention is the compound of the formula:

N =
N ~N
(32) 0 NH,

20 This invention also provides a compound of the formula:

CHa
N =3
N ~N
0 NH, .

This invention also provides a compound of the formula:

G

(32A)



22 FEB 205 WO 112/32593 PCT/ U S01 /3 2151 -24 99, 104, 110, 117, ,128, 200,
201, 203-215, 217-241, 244-246, 246A, 247-253, 253A, 254-273, 273, FEBg5and
280- 282, 3171 §34 and 403. Preferred conpounds of this invg jggnsayi

sel ect ed MOSRP*®¥3npound 23, 30, 31, 32, 33, 50, 53, 54, 55 '5®. 57A 59,
92, 212, 215, 218, 219, 220, 224, 225, 226, s 227, 229, 233, 235, 237, 238,
246, 246A, 247, 248, 251, 253, 253A, 268-gy3, 275, 278-281, 287, 296, 301,
304- 307, 309, 312, 314-318, 320-356, or 358-376. Most preferred conpounds of
this invention are selected from ggppound 30, 31, 32, 33, 54, 55, 56, 57A
225, 237, 246A, 253A, 273, 280, 28¥, 296, 301, 304-307, 309, 312, 314-318,
320- 348, 350-356, 359-372, and 3]43376. t poThus, one embodi ment of this
invention is directed to Conpoungd 32. Anotker enbodi nent of this invention

is directed to Conpound 54Ny Mty invention is
directed to Conmpound 55. [ of It hi ]inv ntion is directed
to Conpound 253A. Anot he i ivent Ns directed to
Conmpound 287. 15 Anot her e i s inventionl]is directed to

Compound 320. Structures for {3g8B)above €onpounds areNHund in the Exanpl es
below, and in Tables 1 to 3 below The nore preferred conpound of this

invention is tiGdompopudn82Afand 328 camalsa: bé\ugéd rhihe pharmvddenticall so provi des
a conpound of ttle formyla: N This }nventi on al so provides a conpound of the
fornul a: £8MASSIUARGsa0E Ee Mmethogs el tysinventiomop) 0 NH2  Conpounds 32A and

e o Tl HecBRSi R SRR Bld o dluldtorREhocs of
of thes 5inventiohi on.
One synthetic route involves a linear sequence of reactions to obtain the
desired compounds, i.e.,
A+B->AB + C—» ABC+D— ABCD
This linear sequence of reactions to synthesize compounds of this invention is
10 illustrated below. In the illustrated procedure R’ is aryl, heteroaryl, or alkyl; X = a
ketone, oxime or substituted oxime; M' = M® = carbon; M? = M* = nitrogen; Y is C=0;
Z = CHR; R? is heteroaryl; and nand m = 2 {n and m being 1 can also be prepared by
this procedure).



One synthetic route involves a |inear sequence of reactions to obégi n the
desired conpounds, i.e., A+B->AB + C-* ABC+D-3ABCD This |inear &dquénls of
reacti ons to synthesize conpounds of this invention is 10 illustrated

bel ow. | nwdhe2/32kdsustrated procedure RL is aryl, heteroaryl pConsal/yfr; X = a
ket one, oxinme or substituted oxinme; ML = M3 = carbon; M2 = M4 = nitrogen; Y
iIs CGO Z =CHR R2is heteroaryl; and nd m=2 (n and mbeing 1 can

al so be prepared by this procedure). 22€EB 2005 WO 02/ 32843 Step: |

Synt hesi s of Ketone 8 Br f) R'CHO+ (2) 1 2 RICN+ BrM 4 2 -26 (R72)a
H3CO N (ﬁ.ﬂﬁl@ﬁh&g{ﬁﬂw In the above equations PG represents a
protecting group, and Mrepresents Li 5 or MgX1l (wherein X1 represents O,
Br or 1). In equation | and 2, a Gignard reagent 2 is reacted with an

el ectrophile such as the aldehydel o 1lzj1e nitrite 4 in anguitable aprotic

sol vent such as THE or ether. g re se Ats a protecting group. B able
protecting groups include, for exa nethyl and benﬁy . e case of
nitrite 4, aciPi V\m‘bum)yleildsth ke gdarrectly.
1) NPG
1 3l
R 0
Bng /( )a /{R12)a
@ RICN * \ClPG R j
NPG

(3 RM

R1 2)3
Haco\
CH3

6
In the above equations PG represents a protecting group, and M represents Li
5 or MgX' (wherein X! represents Cl, BrorI).
in equation 1 and 2, a Grignard reagent 2 is reacted with an electrophile such
as the aldehyde 1 or the nitrile 4 in a suitable aprotic solvent such as THF or ether.
PG represents a protecting group. Suitable protecting groups include, for exampie,
methyl and benzyl. In the case of nitrile 4, acidic workup yields the ketone 8 directly.
10 Alcohol 3 can be oxidized by a number of different reagents to give 8. Alternatively,
the amide 7 can be reacted with an organometallic reagent to directly give the ketone
8. Suitable protecting groups for this step include carbamates or amides or the like.
Thus, examples of protecting groups in equation 3 include t-BOC, CBZ and FMOC.

15 Step 2: Deprotection of 8

(R'%), Q (R*),

R! 4

NH



10 Al cohol 3 can be oxidized by a nunber of different reagents %? %m@s
Alternatively the amde 7 can be reacted with an organonetal lic 58 to
directly give the ketone 8. Suitable protecting groups for this step

i ncl ude c¥b¥#Es or anmides or the like. Thus, exanples 6¢T®§Wtﬁéﬂlng
groups in equation 3 include t-BCC, CBZ and FNDC 15 Step2: Deprotection
of 8 0 8 9 22 FEB 2005 WD 02/32893 -27_ y%en the protecting group, PG is a
met hyl group, said nmethyl group can be reaned using a reagent such as a
chl or of or mat e; ro an be

oot by e e gro@eling B0 s Aikinilaroud sadietivigRinsenSonr 11
R12)3 Ri ?rbhuovédfdféuwa r@B&eﬁﬂs&h 8s éfbMBbe&ﬁrr%té"%é}?P@% egrtma?t@' sLictPadisi ng

a nunber of nethods well “known in he art such as

Al t er nat iaseBog gmép,at:can be removied b&cdiltnaaenﬂ Buch eenfmreaaampledﬂ@lhe acid
chloride or m xed anhydride and then reacted with the amine 9 10 to give 11.
Suitable protecting groups for 10 include, for exanple, t-Boc. Step 4:

Synt hesi s¢ap ﬁrg?@h%gi@oﬁl‘io 12 Conpound 11 in which the protecting group is
a t-Boc ¢an eprotec 15 under acidic conditions such as HCl in dioxane
or TFAin CH2C 2 to give the anmine 12. Step 5. Synt®esis of( rrpound15L4 0

R30 in 13 repHesents (gn)al Kyl oup. I%Rﬁﬁ a IeaV| Ngigro / “ogen, (RorbE i s

a ]
3 "NPG
R N
NPG
11

9 0
Amine 9 can be coupled to acid 10 using a number of methods well known in
the art such as DCC or PyBOP. Alternatively, the acid 10 can be activated by
conversion to the acid chloride or mixed anhydride and then reacted with the amine 9
10 {ogive 11. Suitable protecting groups for 10 include, for example, t-Boc.

Step 4: Synthesis of Amine 12

(R1 )a (R13)b (R12)a R13)b
R 1
\| 7(C/NPG — R Jj:;j >

Compound 11 in which the protecting group is a t-Boc can be deprotected
15 under acidic conditions such as HCI in dioxane or TFA in CH,Cl- to give the amine 12.

Step 5: Synthesis of Compound 14

R13 10
o! (R, b R

O 12
{R™) 13
a (R
R' /1 i R R2 /“ﬁ N R?
N

12
o

R¥® in 13 represents an alky! group. E is a leaving group, halogen, orEisa
20  carbonyl group.
Compound 14 can be prepared by reacting amine 12 with 13. When E
represents a carbonyi group (C=0), 12 and 13 are combined in a solvent such as



20 carbonyl group. Conpound 14 can be prepared by reacting am ne 1% ?'\FEtBhZUﬂ‘SS
Wen E represents a carbonyl group (C=0),12 and 13 are conbined in a
solvent such as 2 2 FEB 2005 WD 02/32893 -28 PCT/1 S1 1/32151 CH2ClI 2 in

t he presew®en20f893ol ecul ar sieves. After the reaction is cofpFatfel§8sy., 1 to
10 h), a reducing agent such as NaBH(OAc)3 is added. Alternatively, when E
is a halogen atomsuch as O or Br, 12_§$q 13 are conbined in a solvent,
such as DMF, in the presence of a tertiary am ne base to give the product

14. Suit otect i i ncl ude, f le.t-Boc, phthaloyl. St
G- 5yt heTCli &3t BERRRRORPIORBICCURY clakspa Allaniag fEainy R APAISIE Suimund.

14 can be \V ; ' i lH 1 | ; EI%—( . in
pyri di ne L.?Hg’ %Feéﬁ%%#ﬁaq) ﬂégﬁto%@:gg% N% ggﬁ Ie?r%dvg%%ﬁ]?}l&@g;@ e C(%n%i ned
wi t h H2NORgloigen aitmmssmchlaslo@bbi' Br,si2 amuhtl3iarr:e bbmhri]meﬂ;m?obﬁena, sfcnm:h@s SMR& in a?,
NaQAc, t Ive 15. _An alternate approach to the synthesis of conpounds o
Formul a | thefRrepeace %@terilgnégwmbaggmlefﬁéhwm t1ds 'f“tQtH%PﬁQinBme

fol | owed %upgw?@a fgf. e&gﬁ?qeé(\{s)_?m;eﬁmabgi.. teh A+B-+AB C +D -* CD AB + CD

-+ AB S ‘case, hesi's e AB fragnment is the sane as
that described above. The synthesis of the CD fragnment is given below Step

1: Synthesgjs of .Coppoynd_17 16 0 25 R3 is as defined above (i.e., alkyl).
R35 iys 6 lgs ompound 156 ( | yl)

3

OR
0 (R'3), (R®), R N‘J‘ R) (R™),R%
l a
SO A
e
N N
14 3 15 U

Compound 14 can be converted to the oxime 15 by combining 14 with
10  H;NOR3HCI in pyridine at a temperature of 40 — 60°C. Alternatively, 14 can be
combined with H;NOR3HCI in an alcoholic solvent in the presence of a base, such
, as, NaOAc, to give 15.

An alternate approach to the synthesis of compounds of Formula I involves the
15 synthesis of the two halves of the molecule followed by coupling of the two pieces,
i.e.,
A+B > AB
C+D->CD
AB + CD —» ABCD
20 in this case, the synthesis of the AB fragment is the same as that described
above. The synthesis of the CD fragment is given below.

Step 1: Synthesis of Compound 17
8]

®R%, ok (R R
£ AN

a5 ,
R™0 1 + R0 R2

13
NH

R2
R3%0

16
o 17

25 R¥® is as defined above (i.e., alkyl). R* is methyl or ethyl.



-29 Conpound 17 is synthesized in the sanme manner as that described for the
synt hesi s of conpound 14. St ep 2: Synthesis of Conpound 18 (R13)b R30
(RIBA)Yb RBD 1~ 2 R2r--"-NR _-r 8350, /, J MO5 17 18 MreQreqeznlthBm&
Na, or K WEh6BRB 17 is saponified in a nixed sol vent, suchCHEMFHI™
exanple: (1) EtOH or MeOH and water, or (2) THF, water and I\/EO—l usi ng an
al kali metal base such as 10 UGH or gt_ a terrperature of from50 to
100C to give the salt 18. Conpound 18 can be conbined with conpound 9, as

oetul i oni s CoUlelinthr Foutteer ML elhrds, Bu B gt S8R R cn
shoul d not spmheghsjfrcq.mbmdﬁn ting the scope of the disclosure. Alternative

mechani sti c pat hways and anal ogous structures within the scope of the
i nvention may be apparent to those skilled in the art. Exanple 1 20 Step |

NH2 O N'1 . A i 10.81 g (100 mmol ) of
2-am no -4-39 23 ﬁﬁ] sTQcﬂé o tert-butanol was added 26.19 g (120

mol ) of BOC anhydri de. The reqﬁti"bo&nom xture (R“) R0

S

M represents Li, Na, or K,
Compound 17 is saponified in a mixed solvent, such as, for example: (1) EtOH
or MeOH and water, or (2) THF, water, and MeOH, using an alkali metal base such as
10 LiOH or NaOH at a temperature of from 50 to 100°C to give the salt 18.
Compound 18 can be combined with compound 9, as described above, to give
14. The remaining steps are the same.

Compounds useful in this invention are exemplified by the following examples
15 which should not be construed as limiting the scope of the disclosure. Alternative
mechanistic pathways and analogous structures within the scope of the invention may
be apparent to those skilled in the art.

Example 1
20 Step 1

1A
To a solution of 10.81 g (100 mmol) of 2-amino-4-methylpyridine in 250 ml of
tert-butano! was added 26.19 g (120 mmol) of BOC anhydride. The reaction mixture
was stirred at room temperature overnight, concentrated, loaded on silica gel and
25 flash chromatographed (from 30% hexanes/ CH2Cls to 0 - 2% acetone/ CHzClz) to
produce 15.25 g (73.32 mmol; 73%) of 1A as a white solid.



was stirred at roomtenperature overnight, concentrated, |oaded on silica
gel and 25 flash chromat ographed (from 30% hexanes/ CH2Cl2 to 0 22 BBB 2005
acetone/ CH2CI2) to produce 15.25 g (73.32 nmol; 73% of IA as a white
solid. 2 WOM2ES3 2005 WO 112132893 -30 Step 2 1A 2A To PCHEWISEWtion of
of 1A (35.96 g, 173 mmol) in THE (1.4 L) was added 1.4 M BuLi solution (272
m, 381 mmol in hexanes in portions ovg? 030 mn. Reaction 5 mxture was
then allowed to warmup and was stirred Tor 2 h at roomtenperature, which
resultedCJsp tge formati on of an orange precipiate. The m xture was cool ed ba
, to 78 predri ed oxygen (passed through a Drierite colum) was
bubbl ed through the suspension for 6 h while the tgaperature was nai ntai ned
at -78C. Reaction mxture color changed to yelloWw during this tine. It was
t hen quenched at 10 -48C with 51.4 m (700 nmol ) jJ of Me2S followed by 22 m
(384 mmol) of AcOH. ctiop mﬁre was al | oygd™~>p wapm up and was stirred
Di

for 48 h at room t erfat ur ti ot And fxtr ion with EtQAc
were followed by co g fl ash chr omat@grapty ~15% acet one!
CH2Cl 2) to provide 20.15 (9 mol ;  52% of alcohod 2A as a pale yell ow
solid. 15 Step 3 H 2ACHO 3A To a sol ution of 19, g (85.5 mol) of

al cohol 2A in 640 m of ] 2 was added saturated affeous solution of 8.62

hes cool ed Lo 0o e aorf ot (2 R0 Aot e e e ur e
vi gor ous b#iM ﬁuhgsmmﬂom(ZB?. mi 38anmal)4n mewdies iropomtions aiveb B anih. Rﬂacrtiozﬂn
min st ocnPaReven TR AlE L B TE AR Westmd Tohedy ekt Paeiites and
al I oved tyonhjsRré3diRed INARLYSAMSHGH of n oRAngH pRRIpAfeh TR ﬁ'ﬁxtﬁPéiwas cooled ba
to —78°C, and predried oxygen (passed through a Drierite column) was bubbled
through the suspension for 6 h while the temperature was maintained at —-78°C.
Reaction mixture color changed to yellow during this time. it was then quenched at
10 ~78°C with 51.4 ml (700 mmol) of Me,S followed by 22 ml (384 mmol) of AcOH.
Reaction mixture was allowed to warm up and was stirred for 48 hatroom
temperature. Dilution with water and extraction with EtOAc were followed by
concentration and flash chromatography (0 — 15% acetone/ CH2Cl,) to provide 20.15
g (90 mmol; 52%) of alcohol 2A as a pale yellow solid.
15

Step 3
OH
CHO
e — @ L L
N)LO N/ N/U\O
H H
2A 3A

To a solution of 19.15 g (85.5 mmotl) of aicoho! 2A in 640 ml of CH2Cl> was
added saturated aqueous solution of 8.62 g (103 mmol) of NaHCO; and 444 mg (4.3
20 mmol) of NaBr. Reaction mixture was cooled to 0°C, and 140 mg (0.90 mmol) of
TEMPO was introduced. Upon vigorous stirring 122 m! of 0.7 M (85.4 mmol)
commercial bleach solution (5.25% in NaOCI) was added in portions over 40 min.
After additional 20 min at 0°C reaction mixture was quenched with saturated aqueous
Na,S-03 and allowed to warm to room temperature. Dilution with water and



2 2 FEB 2005 WO 02/32893 -31 extraction with CH2Cl 2 were fol | owedFBE 2005
concentration and flash chromatography (from 30% hexanes/ CH2CI2 to 0 - 2%
acetone/ CH2CI2) to afford 15.97 g (71.9 mml; 84% of al dehyde 3A as an
of f - whi t eva®I¥/389%5 Step 4 CHOH 3A 4A To a sol ution of 1BCEY MPES. 5 mol )
of al dehyde 3Ain 370 m of CH2Cl 2 was added 9.07 ml (58.8 mml) of ethyl
| soni pecotate foll owed by four drops of AgPH . Reaction m xture was then
stirred for 40 mn at roomtenperature after which 22.68 g 10 (107 mol ) of

NaBH( OAc nt React ture tirred ,overni ght at room
temgrattr%’dﬁéﬁbr‘%I?ddg@et%?ﬁ?rgg?l i’(ﬁﬁﬂﬁ%" a @-@i as 'd\f/:ﬁ{ﬂ'é%owac Ywat er

d t &kika aepf@;pd ama o
St N e O mzaaz%’@?ﬂ%%re?"‘i‘é&%m’“ 10 GO IS il

of f - whi t e 84%) pfialdebydeSA as An ofwhitesalido a sol utlon of 1.57 g (4.33 mml)

of ester 4Ain 10 mM of a 3: 1 : | mxture of THE - water - methanol was

added 0.125 g (5.21 mmol ) of LiOH Reaction mxture 20 was stirred overni ght
roomt erature, concentrated and exposed to high vacuum to obtain 1.59

g of crud 5A as a yellow sh solid which was used Wlt5|8l]l:.t(

purification. 2 2 FEB 2905 WD 02/ 32893 -32 Exanpl e

i ——-—-—{1

4A
To a solution of 11.87 g (53.5 mmol) of aldehyde 3A in 370 ml of CH;Cl; was
added 9.07 ml (58.8 mmol) of ethyl isonipecotate followed by four drops of AcOH.

JA

Reaction mixture was then stirred for 40 min at room temperature after which 22.68 g
10 {107 mmol) of NaBH(OAc); was introduced. Reaction mixture was stirred overnight at
room temperature, neutralized with saturated aqueous NaHCGQO;, diluted with water
and extracted with CH2Cl,. Concentration and flash chromatography (0 — 4% sat.
NHj3 in MeOH/ CHxCly) provided 19.09 mg (52.6 mmol; 98%) of 4A as an off-white
solid.
15

Step §

CO,Et CO,Li
9l 9l

| N 0 ‘ AN O
N/ EJLO/|< N/ Hj\ok
4A 5A
To a solution of 1.57 g (4.33 mmol) of ester 4A in 10 ml of a 3: 1: 1 mixture of
THF — water — methanol was added 0.125 g (5.21 mmot) of LiOH. Reaction mixture
20 was stirred overnight at room temperature, concentrated and exposed to high vacuum
to obtain 1.59 g of crude acid 5A as a yellowish solid which was used without
purification.



6A PCt/us01/32 1 5 1 7A A solution of compound 6A (42mml ), NBS (126mmol )
and Bz202 (4.2mmol) in CC4 (400m ) was refluxed at 80C for 5 h, g?gkﬁ%{]?nd
stirred at roomtenperature 5 overnight. The reaction was filterée
concent r aediz/zasid t he residue was purified by flash col unPCT/BOL32151

Et OAc/ Hexane) to obtain the desired compound 7A (3.1 g, 23%. Example 3 10
Step 1 NH2 8A 9A To a solution of 8A (1.%%; 79.4 mol) and DVAP (0.029 g,
0.24 mml) in nethylene chloride (150 nL)" at O0C was added pht hal oyl

di chl ori d% 16. , 79.4 15 mmol) dropw se. The reaction m xture was
stirred at nperature overnight. After stirring overnight, the

reacti on was washed with saturated aqueous NaHCO3,g, water, dried and
concentrated to gi v%l_ponpound 9A as a yellow solid (0 g, 99.8% which was
used without furtherf purification. 2 2 FEB 2005 ' WD J2/32893 -33 9A 10A In
a manner simlar t at described in Exanple 2, c d 94, (20 g, 79.3
nmol ) was convert p t A 1A Conpound 10A
conmbi ned and stirrell at

(0.5 g, 1.5 mmmol) -

enper arure-over ght . e rpactJ o, was to

diluted with water and 3 a8 with nethylene chloride anic | ayer

was dried, concentratgd 4 residue purified on a Pl ash\es

met hanol in ethyl acetate) .To give conpound '11A (0.2 g, 66% . Exanple 4
6A 7A

A solution of compound 6A {42mmot), NBS (126mmol) and Bz;0, (4.2mmol) in
CCl, (400mi) was refluxed at 80°C for 5 h, cooled and stirred at room temperature

s overnight. The reaction was filtered and concentrated, and the residue was purified
by flash column (30% EtOAc/Hexane) to obtain the desired compound 7A (3.1g,

23%).
Example 3
10 Stepi
HsC
H4C
3 3 o
o .

S - N N

-

N” “NH, 0

To a solution of 8A (10 g, 79.4 mmol) and DMAP (0.029 g, 0.24 mmol) in
methylene chloride (150 mL) at 0°C was added phthaloy! dichloride (16.1 g, 79.4
15  mmol) dropwise. The reaction mixture was stirred at room temperature overnight.
After stiming ovemnight, the reaction was washed with saturated aqueous NaHCOs;,
water, dried and concentrated to give compound 9A as a yellow solid (20 g, 99.8%)
which was used without further purification.



15 Step | CHO 12A H 13A Et02C 14A 2 2 FEB 2005 WD 112/ 32893 -34 m%@ﬁds
12A (2 g, 18.3 mmol) and 13A (3.5 g, 22 mmol) were dissolved in

chloride and stirred at roomtenperature for 1 h. NaB ( QA b?!}_i“g‘” _g, 25.6
mol ) wadNABHBE*4And the mixture stirred at room tenperatufe 16 T The
reaction was washed with saturated agueous NaHCO3, dried and concentrated,
and the 5 residue purified by flash colum. (2% net hanol in ethyl acetate).
Conmpound 14A was obtained (4.5g9, 99%. Step 2 =fn r'- v v uo2c 2 14A 15A
10 in a @@e}f simlar to that described in Exanple 1, Step 5, conpound 14A
(0.35 g, T | ) was converted to conpound 15A (0.31 g, 100% . Exanple 5
Step I IN, CH3 ¥RCL6A 17A 18A To the solution of @, |
(16A, 28.1mmol) in THF (10mM) was added the Gignar
THF, 30ml), and thelgi xture was stirred at roomte
reacti on was quen l

with Et OAc (100m )i,
chr omat ogr aphy (209
27% . 22 feb 2005

dLgd or obenzyl al dehyde
reagent 17A (1.33Min
rature overnight. The
ractgd three tines
FI gdsh

| BA (1. 8g,

D

oA 10A

In a manner similar to that described in Example 2, compound 9A (20 g, 79.3
mmol) was converted to compound 10A.

Step 3
HaC Br
l > o H3C .Br
P
N N - 3
o
O N NH,
10A 11A

Compound 10A (0.5 g, 1.5 mmol) and hydrazine (0.5 M in ethanol, 5 mL, 2.5
mmol) were combined and stired at room temperature overnight. The reaction was
10 diluted with water and extracted with methylene chioride. The organic layer was
dried, concentrated and the residue purified on a flash column (3% methanol in ethyl
acetate) to give compound 11A (0.2 g, 66%).

Example 4
15 Step 1
CHO CO.Et
N 3
X I
| + — ~N
— EtO,C

N N

H



\9% O 112/ 32893 -35 Step 2 HO2 N CH3 CH3 18A 19A Conpound 18A (ﬁ%ﬁée @57
nmml ), H2ZNHOHHCI (0.95 g, 6.7 mmol) and pyridine (10 m-) were %é and
heated to 60C overnight. The pyridine was 5 renoved under vacuum and t he
resi due tyweaiedsdsi t h met hyl ene chloride and saturated aqueonsSNat3Cd3 . The
organi c | ayer was separated, dried, and concentrated, and the residue
purified by flash chronatography to give ggnpound 19A (1.4g, 82% . 10 Step
3 HOL N CH3 CH3 19A 20A To the suspensi of NaH (0.41g, 10.2 mmol) in THE

(10mM) was slowy added a solution of 19A 5.11 nol) in DME (5 ni)
dr opwi se and tk@om’@%’ﬂﬂﬁr‘izﬁ(ZGeﬂB 3gnmpd)- 169~e(%rﬁgh22 mel)mre(emi@qlm in

Vosor - andneyfifeait ¢lptde A e b{ifoh. Bgralyti b ReplpAt Sy

purifi cat iramol)w&¢ atided &Xd thStmmLﬁthHe@ a¥ rébriNerkperafifte $6B52.1 The Febétior/ 005
was washed with saturated aqueous NaHCOj3, dried and concentrated, and the
5  residue purified by flash column {2% methanol in ethyl acetate). Compound 14A was
obtained (4.5g, 99%).

Step 2
ISAS ISAS
=N - =N
EtO,C 14A Li0,C 15A
10 In a manner similar o that described in Example 1, Step 5, compound 14A

(0.35 g, 1.4 mmol) was converted to compound 15A (0.31g, 100%).

Example 5

Step 1
MgCl o)

CHO
o -
F F N F F N\CHg
&,
15 16A 17A 18A

To the solution of 2,4-diflorobenzylaldehyde (16A, 28.1mmol) in THF {10ml)
was added the Grignard reagent 17A ( 1.33M in THF, 30ml), and the mixture was
stirred at room temperature overnight. The reaction was quenched with saturated
NH4Cl (150ml), extracted three times with EtOAc (100ml), dried, filiered and

20 concentrated. Flash chromatography (20% MeOH/EtOAC) yielded the desired
compound 18A (1.8g, 27%).



-36 To the solution of conpound 20A (4.3 mol) in dichl oroethane gﬁ?n@iﬂ at
0C was added 2-chl oroethyl chloroformate (6.2 mmol) and tri et hyl i f B2
nmmol) and the reaction was stirred at roomtenperature overnight.” The

sol vent was evaporated, Et20 was added to the residue, ap(dw[.gﬁ,jup;leact ed
starting Ml ®3283 was renoved by 5 filtration. The filtrate was concentrated
and the residue redissolved in MeCH and refluxed for 30 mn. Renoval of the
nmet hanol gave the product 21 (0.3g) which3®das used w thout further
purification. Step 5 O-N 10 NH HC O-N 21 22 NHBoc To a m xture of
conpound 2&tdpl264 mmol ), conpound 5A (1.64 mmmol ) and PyBOP (1.64 mmol) was
added DI P .92 mol) and CH2CI 2 (10 m ), and the reaction was stirred
over the weekend at room tenperature. Sat ur at ed NaHCOBICR100 ml) was added
cted and twice with CH2Cl 2 (10f nL), dried 15 over

and the reaction was extrg
solid MgS4, concentrg * | ash chr omat ogr aphed 0O t OA¢l Hexane) to
N Q

gi ve conmpound 22 ( ‘ 0. S Y Conpound 22 (0.2
g, 0.37 mmol) was d CO2H (3 L) an oride (3
mL) and stirred aE” room t efper=f ur®Haver ni ght. TH so remmyed by

evaporati on, saturated agqueous NaHCO3 was added and m xture 22feb 2005 -37
extracted with nethylene chloride. The organic | ayer V\B.% 1g\ri ed (MgSOM)
filtered and concentrd8&d, and the residue purified by Pfash chromat ogr aphy

to give compoundygdound 18A (1.6 g, 6.7 mmol), H;NHOH-HC! (0.95 g, 6.7 mmol) and
pyrdine (10 mL) were combined and heated to 60°C overnight. The pyridine was
5 removed under vacuum and the residue freated with methylene chloride and
saturated aqueous NaHCOas. The organic layer was separated, dried, and
concentrated, and the residue purified by flash chromatography to give compound
19A (1.4g, 82%).

10 Step3
HO, o1
|
) N
N b
F F “CH, F Chs
19A 20A

To the suspension of NaH (0.41g, 10.2 mmot) in THF (10ml) was slowly added
a solution of 19A (1.3 g, 5.11 mmol) in DMF (5 mL) dropwise and the reaction stirred
at 70~75°C overnight. The mixture was extracted twice with EtOAc and three times
15 with H.0 (30 mL), dried over MgSQ, and concentrated to give crude 20A which was
used without further purification (1.04 g, 87%). |

Step 4
0—N
O—b\l \
T NH *HCl
F N\CHg F
21

20A



(0.11 g, 68%. 5 Exanple 6 Step 1 HONH .N 24 25 A solution of 2

387 mmol ) and triethylamne (110 m-) in dioxane (400 nlL) and wa ngE(BAlZg@i
m-) at 4C was treated with Boc20 (93 g, 426 mmvl). The io cooling bath was
removed awd ed28%0l ution allowed to warmto room tenperat uPET/LSNFT2FT 21h,

t he vol une was reduced by two-thirds under vacuum The residue was poured
into ethyl acetate (250 nlL) and water (2@8 Sat ur at ed aqueous NaHCO3
(250 mM-) was added and the organic phas vvas separat ed and di scarded. The
aqueous phase was acidified with 10% HCl and extracted with ethyl acetate.
The 1s conbi nedio dhgsalubiopinicompaend 204 (ba mmoﬁ :wa;tt@ﬁordamam (28rmdl) it i0e@

E:Hsalzsof‘? R SdB IS shorbiprate (€2 Dimab A el Rl (5 mime) gnds v o -
e achi dEeastsh fleb sfialGtifom @ifigiatie °)"e”*'€%‘e“”§ Yelertwaltiinarated.
m.). The E’Q@r,wﬁmadvlad tmﬂrereemaém ramgrtheemweal aedrseartlagdnatemfwds cereovedbly. The
[ 1:1
cthyl SacoHEaioma p TS Wy Geentaies V@4 Ia tsiiug Eiosal achis D030 e
nare vesiientked ﬂ%“%‘ﬁ@i%%h%gﬁt%fﬁég#ﬂ%%ﬁé"é%aﬁ'ﬁﬁﬁt@?&&ggﬁ;%ﬁ@ AR way o o

and bri nesedawithoit facdhe Cpurificationt i on gave 26 as a |light yellow oil (46.7 g,
999%) 2 2 FEB 7005 WD 02/32893 PCT/ US01/ 32151 -38 Step 3 H3CO NI L L NB

Step 5

fsge! —&ao

*HCI

10
To a mixture of compound 21 (1.64 mmol). compound 5A (1.64 mmol) and

PyBOP (1.64 mmol) was added DIPEA (4.92 mmol) and CH2Ci> (10 mil), and the
reaction was stirred over the weekend at room temperature. Saturated NaHCO3 (100
ml) was added and the reaction was extracted and twice with CH.Cl, (100 mL), dried

15  over solid MgSO,, concentrated and flash chromatographed (70% EtOAc/Hexane) to
give compound 22 (1.04 mmol, 64%).

Step 6
—N
\ | - NHBoc
22 o
-N
\ . q \ NHz
NW/C' | &
F
23 ©
20 Compound 22 (0.2 g, 0.37 mmol) was dissolved in CF3CO.H (3 mL) and

methylene chloride (3 mL)and stirred at room temperature overnight. The solvent was
removed by evaporation, saturated aqueous NaHCOj3; was added and mixture



oc i H3 Boc 26 27 To a solution of 2-bronopyridine (17.6 niL, O. #844};@)506 in
THE (600 m -) at -78C was added n-BuLi (115 nmL of a 1.6M solutiorr 4 5

hexanes, 0.18 nol) dropwise 5 over 15 min. After stirri ngpfor an addi ti onal
30 nmin atWoH12828%nperature, a solution of 26 (25 g, 91.9 HWYU3AISTHE (500
m -) was added dropwi se over 15 min. The reaction was renoved fromthe cold
bath and placed in an oil bath and heategzto 60C for 1.5h. The reaction was
then cooled to 4C, diluted with ether (500 nL), and treated w th saturated

fl'aok andcarreeddniiretadtiie PhiRkHes 1HBRobaBR o s BReBINER i), R Ene
aqueous NegiFéhtrated patste thef iglsiduegslirifiedsts) fisbHNaSatographyitstdivecavpolind ber ed

through a plug of solid Na2SO4 and concentrated in vacuo. Flash colum

chr omat og(cgéﬁl)@,@/@b% ethyl acetate in hexanes) yielded conpound 27 as a
yellow oil (16.85 g, 63%. 15 Step 4 27 NBoc t,,,~NH 28 -HClI A solution of
27 (3.3 g, 11.4 mol) in nethanol (50 nm.) was treated with 4M HCl in

di oxane (ERafiple 6and stirred at roomtenperature for 1.5 h. Renoval of the
20 sol vent in vacuo gave 28 as a tan powder (3g, 100%. 2 2 FEB 2005 WO
112/ 328938temist ep 5 NHBoc 28 0 NHBoc 0

Q o)
H —> HO
NH NBoc
24 25

A solution of 24 (50 g, 387 mmol) and triethylamine (110 mL) in dioxane (400

mL) and water (400 mL) at 4°C was treated with Boc,0 (93 g, 426 mmol). The

10 cooling bath was removed and the solution allowed to warm fo room temperature.
After 21h, the volume was reduced by two-thirds under vacuum. The residue was
poured into ethyl acetate (250 mL) and water (250 ml.). Saturated aqueous NaHCOa3
(250 mL) was added and the organic phase was separated and discarded. The
aqueous phase was acidified with 10% HCI and extracted with ethyl acetate. The

15 combined organic phases were washed with water, brine, and dried (Na2S0,), and
concentrated to give 25 as a white powder (82 g, 94%).

Step 2
0 0
HG/“\O - HCO
NBoc éHs NBoc
25 26
20 To a solutionof compound 25 (40 g, 175 mmol) in DMF (250 mL) at 4°C was

added N,O — dimethylhydroxylamine, hydrochioride (34 g), EDCI {44 g, 0.228 mol),
HOBT (2.4 g), and DIPEA (120 mL). The reaction was warmed to room temperature
and stirred ovemight. The reaction was then concentrated to half volume in vacuo
and poured onto 1:1 ethy] acetate:water. The organic layer was separated and the

25 aqueous layer extracted with additional ethyl acetate. The combined organic layers
were washed with saturated aqueous NH,Cl, saturated aqueous NaHCO3, water, and
brine, and dried. Concentration gave 26 as a light yeliow oil (46.7 g, 99%)



29 To a suspension of conpound 5A (17.4 g, 50 mml), conpound 28 (11 g, 42
nmml ), and diisopropylethylamne (34.6 nm,199 mmol) in DWVF (125 niQZW@EZ%S
added s HOBT (7.83 g, 58 mmol ), EDC (18.54 g, 96.7 mmol) , and 4A

nol ecul ar WBiIOa2E3893The mixture was stirred for 40 h at roonpCenper Eusy e,
diluted with nethylene chloride (600 nL) and 0.5 N NaOH (400 nL) and
filtered. The precipitate was washed thorggghly w th additional 0.5N NaCH
and net hyl ene chloride. The conbi ned organii'c phases were concentrated and
chronatogrgihe twice on silica gel (1:1 hexane:nethylene to chloride to 6%
sat ur at ed i n nethanol in methylene chloride) to produce 29 as a tan
solid (22.3 g) which was used
solution of 29 (22.3 g, 44 nmol
trrfiuoroacetic acid (68:GRY, '

reaction was 22 FEB 2005 VK)dﬁ/SZ 93 |- 40 PCT/ entrated,
exposed to high vacuum for 3KHadi oncentrated and

t hen exposed again to high vacuunggThe so-obtai ned @ude brown oi l mas used

Conpount 30_( 0718 40Nk 2 S RORARG I ik By FHEMeD a0 R0 M oq

W th HZNOCHRE¥S wakaHded raauzﬁ é)ofad‘qj elfabREohSn %@Qaﬁ@é 0111@4 mﬂlﬁdf@ﬂﬁéé on

was t hen concentrated and the residue taken up In a mxture of yl ene
chl ori de. ower {Sown. nﬁ)‘teaatirrmg fin @R gdsifional B0 rmmeetdh@atempqmamee, a/\aelubepaxf 35ed

and the aqg ase I h addi met h chI o] 3
The or ganl k%@g (ﬁﬁ{‘ m\nﬂ‘ ﬁéd@@@wﬁﬁ% é@f‘dﬁl e reg fion ™
chromat ogr ﬁrBQ?QnﬁOe@'f@?n {1t cdRpdiEntEthted h AéFbath t&iﬁcl e R G0%Stdrow
solid (9.26 g). The m xed fractions

1. 5h The reaction was then cooled to 4°C, diluted with ether (500 mL), and treated

with saturated aqueous Na;SO, (=5 mL). The mixture was transferred to an

10 Erdenmeyer flask and diluted with additional ether (700 mL). Additional saturated
aqueous Na»>S0O4 was added followed by solid Na;SO4. The mixture was filtered

through a plug of solid Na>S0O4 and concentrated in vacuo. Flash column

is in the next step. Step 6 NH2 30 is A

t errper ature. The

chromatography {(0-20% ethyl acetate in hexanes) yielded compound 27 as a yellow
oil (16.85 g, 63%).

15
Step 4

Nex —_—
=7 NBoc | /

27 28
A solution of 27 (3.3 g, 11.4 mmol) in methanol (50 mL) was treated with 4M

HCl in dioxane (50 mL) and stirred at room temperature for 1.5 h. Removal of the

«HCI
NH

20  solvent in vacuo gave 28 as a tan powder (3g, 100%).



fromthe colum were rechromat ographed to give an additional 3.23g of the
desired 15 material. Total yield 12.49 g (65% vyield over the Iast2 t
steps). 2 2 FEB 2005 WD 02/32893 -41 Ste |2 /-OCH3 N NH2 0 33 éoer%%oz@%d
31 (1 g) in ethanol (15 nL) was separated into the pure isoners using a

Chi ral cel WAD28¥%M (20 nm x 500 nm) (el uent: 75:25 hexandCT{\sYhPoanol 5
plus 0.5% N, N-di ethylam ne; flowrate: 50 Unn ; UV detection at 254 nM to
give conpound 32 (0.6 g) and conpound 33g(0.4 g). [MrH + 437 for 32 and 33.
Al ternatively, conpound 32 can preferably be prepared from conpound 5A in a
manner si g} £ to that described for conpound 287 in Step 3 of Exanple 28.
10 Exanpl Step | MgBr 34 35 C1 O 36 To a solution of 34 (2.4 g, 13.5
mmol) in THE (1501) was added conpound 35 (26 nL of a 1.3M solution) and
the reactiongstifyjed overni ght at roomtenperat 2N 15 HC was then

added till r educed pressure. The pH
was neutr affi fl t he aqueous phase extracted
with 5% Me ' ase Bried,” concentrated, and the

resi due chromat ogmgohed (20% MjOH in EtOAc) to give 36 (1.03 g, 28%. 20
22Feb 2005 0 S5A

0
| N N | X NHBoc
Z N ~N
0
29

To a suspension of compound 5A (17.4 g, 50 mmol), compound 28 (11 g, 42

mmol), and diisopropylethylamine (34.6 mL, 199 mmol) in DMF (125 mL) was added

s  HOBT (7.83 g, 58 mmol}, EDC (18.54 ¢, 96.7 mmotl), and 4A molecular sieves. The
mixture was stirred for 40 h at room temperafure, diluted with methylene chloride (600
mL) and 0.5 N NaOH (400 mL) and filtered. The precipitate was washed thoroughly
with additional 0.5N NaOH and methylene chloride. The combined organic phases
were concentrated and chromatographed twice on silica gel (1:1 hexane:methylene

10 chloride to 6% saturated NH; in methanol in methylene chloride) to produce 29 as a

tan solid (22.3 g) which was used as is in the next step.

Step 6
o)
N\ N X NHBoc
| % N\U/O/U —_—
o 0

: NH
29 ‘ N\ N I . 2
— N ~N
O

30
15 A solution of 29 (22.3 g, 44 mmol) in methylene chloride (120 mL) and
trifluoroacetic acid (60 mL) was stirred for 7 h at room temperature. The reaction was



WD 02/32893 -42 Step 2 CI 0 36 PCT/us01/32151 CI To a solution of 36 (1.03
g, 3.78 mol) in 1,2-dichloroethane (30 nL) was added | -chi oroﬁi& clh'moro
formate (0.76 nL, 7.6 mml) and the reaction stirred at 5 roomte Qture
over ni ghtyolhg288! vent was renoved in vacuo and the resi dugcT/emsliediw th
ether. Solid residue was renoved by filtration and the ether renoved b+"
evaporation to give an oil which was dissolved in MeOH (15 nlL) and heated to
reflux for 2h. Renobval of the solvent ga#®-37 which was used in the next
step without further purification (1.4 g). 10 Step 3 CI Cl o HC 0 37 38
Conpound %bncendsted, eﬁp&é’em@h h VidcBoen fo Gh, Baelved intblden8-ahd @mc@n?rgted
nmml ), DEC (1.11 g, 5. (0.68 4.91 nmmol ) and DIPEA( -)
were is @tB\ﬁ*tﬂ’ﬁB&XPﬁS@-@QBm %odmgmva):uum ghe sebtaiped eryge beawn @d)mas used
terrperatur t ted with CH2A 2 and washed with

sat ur at ed i%eﬁ%%@%ou%emﬁLEEﬁ? '?ayer was dried, concentrated and
the residue chromatographed (10% hexane in EtOAc) to give 38 (1.61 g, 91
% . 20 Step 4 2 2 Feb 2005 WO 02/32893 -43 Conpound 38 (1.61 g, 3.43 mmol)
in CH2XCl 2S8tepd nl) was treated with 1 N HCl in dioxane (5.2 nL) and stirred
over ni ght at room t efrperat ure. The solvent was renoved in vacuo to give 39

(1.65 g) which vvas ed without further purification.
NH;,
YO/\CL/

OCH3
| N\ N | s NH»
- N ~N
0]
31

Compound 30 (»17.9 g, 44 mmol) was dissolved in pyridine (420 mL), treated
with Ho2NOCH3+HCI (21.78 g, 264 mmol) and heated to 90°C for 14h. The reaction
was then concentrated and the residue taken up in a mixture of methylene chloride.

10 (500 mL)and 2N NaOH (500 mL). The organic phase was separated and the
aqueous phase extracted with additional methylene chloride (300 mL). The organic
phases were dried and concentrated, and the residue chromatographed on SiOz (0-
13% NHz/MeOH in CH,Cl,) to produce a yellow solid (2.26 g). The mixed fractions
from the column were rechromatographed to give an additional 3.23g of the desired

15  material. Total yield 12.49 g (65% yield over the last two steps).



5 Step 5 G Compound 39 (1.65 g, 4.01 mol), 7 (1.29 g, 4.07 mol ) and Et 3N
(1.7 mL) were conbined in DVMF (40 nL) and stirred at room tenpey atrap il
overnight. The reaction was dissolved in Et QAc and washed 4 tines with

wat er. Theveopmaex | ayer 10 was dried and concentrated, an8CTh&'YEdTidue
purified by chromatography (5% MeOH in EtOAc) to give 40 (0.6 g, 47%9. 2 2
F E B 2005 WD 02/32893 44 Step 6 CI Cl1 Cl1, H3CO NH2 A solution of 40 (0.31
g, 0.51 mml) in pyridine (5 nL) was tredatdd with H2NOMe HCI (0.092 g, 1.08
mmol ) and heated to 60C overnight. The reaction was 5 diluted with 10% MeOH
in CH2Cl 2, SteBed with saturated aqueous NaHCOB, dried, and concentrat ed,
and t he residue purifiegchg chromat ography (10-15% McOH in EtOAc) to give
41 (0.09 g). Exanple @ 10°Step | 042 HCl 0 43 In a nanner simlar to
that described in Exdgfple 7, Steps 3-4, conpound 42 was converted to
conpound 43. 2 F Q N NH

~N

NH,

N

33
Compound 31 (1 g) in ethanol (15 mL) was separated into the pure isomers
using a Chiralcel AD column (20 mm x 500 mm) (eluent: 75:25 hexane: isopropanol
5 plus 0.5% N,N-diethylamine; flow rate: 50 mlL/min; UV detection at 254 nM) to give
compound 32 (0.6 g) and compound 33 (0.4 g). [M+H]" 437 for 32 and 33.
Alternatively, compound 32 can preferably be prepared from compound 5A in a
manner similar to that described for compound 287 in Step 3 of Example 28.

10 Example 7
Step 1

0
34 15 ' 36

To a solution of 34 (2.4 g, 13.5 mmol) in THF (15 mL) was added compound 35
(26 mL of a 1.3M solution) and the reaction stirred overnight at room temperature. 2N
15 HCiwas then added till the pH < 2 and the THF was removed under reduced
pressure. The pH was neutralized by the addition of 1N NaOH and the aqueous
phase extracted with 5% MeOH in EtOAc. The organic phase was dried,
concentrated, and the residue chromatographed (20% MeOH in EtOAG) to give 36
(1.03 g, 28%).
20



-45 Step 2 0 43 44 To a solution of 43 (2.3 g, 6.3 mol) in CH2C 2 60
m.) was added 4A nol ecul ar sieves and 4-fornyl pyridine (0.68 nl}? féBd %m)l)
and the mxture stirred for 5 3 h at roomtenperature. Na(OAc)3BH (2.7 g,
12. 7 mmol woyessdkien added and the reaction stirred for 1 IRCTAISel/3BACtI on
was quenched by the addition of NHACI followed by the addition of
saturated aqueous NaHCO3. The reaction _rr)l_} ture was then extracted with

Et OAc, and the conbi ned organic | ayers we dried and concentrated to give
a residue which was chromat ographed (20% MeOH in Et OQAc). Conpound 44 10 was
obt ai ned (B4 87%. Step 3 Cl O I Q-Bu 45 In a nmanner simlar to that
described in Exanple 7, Step 6, conpound 44 was 15 gopnverted to conpound
45. Exanple 9. Step | %6 47 22 FEB 2005 WD 02/32893{-46 5 -HCL 10 48 49 A
m xture of conpound 48.4Q.57 @ Aty ) and conpoupd~% (0 g4 2 TMol) in
CH2d (20 m-) was ad ;

Tri phosgene (0.2 g)c i
room tenperature fQG o h J;cN NaCH,
brine, and the 15 organic |@yer dried. Concentration ga\ég a residue that was
purified by colum chromatdgraphy (10% MeOH in Et QAc) t°0 give 49 (0.14 g,

559 . To a solution of 36 (1.03 g, 3.78 mmol) in 1,2-dichloroethane (30 mL) was
added 1-chloroethylchloro formate (0.76 mL, 7.6 mmol) and the reaction stirred at

5 room temperature overnight. The solvent was removed in vacuo and the residue
washed with ether. Solid residue was removed by filtration and the ether removed bv
evaporation to give an oil which was dissolved in MeOH (15 mL) and heated to reflux
for 2h. Removal of the solvent gave 37 which was used in the next step without
further purification (1.4 g).

10

Step 3
cl ‘ al 0
H
_— NBoc
C C
0 *HC 0
37 38

Compound 37 (0.98 g, 3.78 mmol), N-Boc isonipocotic acid (0.87 g, 3.78
mmoel), DEC (1.11 g, 5.7 mmol), HOBT (0.68g, 4.81 mmol) and DIPEA (3 mL) were
15 combined in CH2Cl> (40 mL) and stirred ovemight at room temperature..The reaction
was then diluted with CH,Cl> and washed with saturated aqueous NaHCO;. The
organic layer was dried, concentrated and the residue chromatographed (10% hexane
in EtOACc) to give 38 (1.61 g, 891%).

20 Step4
¢l 9 cl 0
N > NJ@
c NBoc c NH
© 0 -HCl

8 39



Stepd CI C PCT/1 SO 1;32 151 In a manner simlar to that described in
Exanple 8, Step 2, conpound 46 (1.13 g, 6 nmol) was converted t ol ééRBdllhd
47 (1.7 g, 100% . Step 2 48 In a manner simlar to that described in
Exanpl e 7woShepgeyd, conpound 47 (1.7 g, 6.13 nmmol) was conwsrlyeshsd15¢onpound
48 (1.9 g, 100%. Step3 2 2 FEB 2005 WD 02/32893 -47 |In a manner simlar to
that described in Exanple 7, Step 6, corr%? nd 49 (0.09 g, 0.21 mmol) was
converted to compound 50. Exanple 10 5 51 In a manner simlar to

that described in Exanple 7, Ste ound 28 2.6 g, 9.9 mmol) was
converted to conpEReMnd B8 (1.61g): 4@0‘“51%'“2%0%2_(32&15!'1" Wiintheatediwith AN H@l

Foact ed i Icxdrs (B8 ) ark sifePoyeriHIRs ftin Temperatdred: Tite S BRPYES 19
15 Step 3 Wbad ib¥abuodo gven g (susﬁ gpwhich wambsetbwithbbeftrther pusfigdtions, St ep
, conpoun

5 Step5
Cl 0
N ——
NH
Cl
O ’HCI
N "
b - ,N 0
Cl N
0
40 0

Compound 39 (1.65 g, 4.01 mmol), 7 (1.29 g, 4.07 mmol) and Et3N (1.7 mL)
were combined in DMF (40 mL) and stirred at room temperature overnight. The
reaction was dissolved in EtOAc and washed 4 times with water. The organic layer

10 was dried and concentrated, and the residue purified by chromatography (5% MeOH
in EtOAC) to give 40 (0.6 g, 47%).



(0.53 g, 1.26 mmol) was converted to conmpound 53 (0.48 g). 20 2 FEB 20U5
WO 112/ 32893 -48 Step 4 54 0 55 5 0 56 0 57A NH2 NH2 NH2 in aZMrEBeZBUS
simlar to that described in Exanple 6, Step 8, the 4 diastereoners to of
conpound {7y GRiskes be obtai ned using a Chiral cel AD col um @ET5:11&b1/32151
hexane: Et OAc plus 0.5% Et2NH). The two faster eluting conpounds (54 and
55) were the E-oxine isoners and the sl o&gr el uti ng conpounds (56 and 57A)
were the Z-oxinme isoners. 2 2 FEB 2095 I12/32893 -49 |soner A540.12 g

| somer B550.11 g Isonmer C560.08 g Isoner D57A0.06 g Exanple 11 Step EtO 5
4A NHBoc 59tep 6

Cl G
WJ@ L
N |
cl X
40 N
o ,

o

QQ’%VQ

Hco™
A solution of 40 (0.31 g, 0.51 mmol) in pyridine (5 mL) was treated with
H2NOMe+HCI (0.092 g, 1.08 mmol) and heated to 60°C overnight. The reaction was
5 diluted with 10% MeOH in CH,Cl;, washed with saturated aqueous NaHCOg, dried,
and concentrated, and the residue purified by chromatography (10-15% MeOH in
EtOAc) to give 41 (0.09 g).

Example 8

10 Step1
C c
H st = B
o) *HC o

In a manner simitar to that described in Example 7, Steps 3-4, compound 42

was converted to compound 43.



NHBoc A solution of n-BuLl (4.2 nL of a 1.6 Msolution in hexane) in THF (25
m-) was treated at -- 25Cwith (i-Pr)2NH (0.69 g, 6.8 mmol ). T %ggﬁggon
was stirred for 1 h at OC and then cooled to - 70C. Conpound 4A B. ;
2.26 mol wonzIes (5 m-) was added dropwi se and the reacPi{dnsSsrinied at -
70C for 2 h and - 50C for 2 h. The to reaction was recooled to -- 70C and (1
S}-(+)-(10-canphorsul fonyl) oxaziridine Q 4 g 4.52 mol) in THE (5 m -)
was added. The reaction was stirred at - for 2 h and slowy warnmed to
room tenperatur,e overnight. The reaction mas gquenched by the addition of
sat ur at ed ég s NHACl and extracted with Et OAc. The organic |ayer was
dried and concentrated, and e residue purified by colunn)chronatography
(1:1 15 hexane: EtCAc) to glv Step 2 Efj N NHBoc Li

OH NHBoc 57 B8 P ) % e 1 p 5
conpound 57 20 . 0 4
22FEB2005 WD 412 39 0~St ep :

t hat described in Exa -Ie 6, Steps 5 - 8, conpound 58 0.7 nnDI)
was converted to conﬂ%%nd 59 (0.1 g). 5 a

" (0.25 g,

To a solution of 43 (2.3 g, 6.3 mmo}) in CH2Cl, (60 mL) was added 4A

molecular sieves and 4-formylpyridine (0.68 mL, 6.2 mmol) and the mixture stirred for
5 3 hat room temperature. Na(OAc):BH (2.7 g, 12.7 mmol) was then added and the

reaction stirred for 1h. The reaction was quenched by the addition of NH4Cl followed

by the addition of saturated aqueous NaHCO3;. The reaction mixture was then

extracted with EtOAc, and the combined organic [ayers were dried and concentrated

to give a residue which was chromatographed (20% MeOH in EtOAc). Compound 44
10  was obtained (2.3 g, 87%).

- Step 3

mp*op
peUeaeNs

N"'Ot Bu

in a manner similar to that described in Example 7, Step 6, compound 44 was
15  converted to compound 45.

Example 9.
Step 1



Exanple 12 Step | Boc Boc (1CH 60 61 A solution of conmpound 60 (10 g, 50.7
nmmol) in ether (150 n-) at -- 78C was 10 treated sequentially 'QWEEW@A
(11.8 g, 101.4 mmol) and s-BuLi ( 58.5 nL of a 1.3M solution in hexanes,
76 mmol ) and the reaction stirred at this tenperature for 6 h. Neat
CH3SOACH3N 02324839, 101.4 mmol) was then added and the rdcid3alT oned to
slowy warmto roomtenperature overnight. Saturated aqueous NaCdl was added
ar the organic |ayer was separated. The ueous-l ayer was extracted three
times with 15 ether and the conbined orgahic | ayers were dried,

concentrated, and the residue chromatographed (5% Et OAc i n hexane) to give
61 (8.0 g, 759N 2 Zaer sinilantotbahdessripeddn Bomple @ Siep 27 compRENY 46 1THF

&1, O Lot AR webERnTEnGt BEEkRPoul 47 Q.58 ¥0RY.0s 7S T CaciTon T

allowed to slowy warmto roomtenperature overnight. The reaction was
recooled to 0C, EtOH (13 nm.), pH =7 buffer (25 n.) and H202 (25 n.) was
added, afiePi& reaction allowed to stir at roomtenperature overnight. The
solvent was then renoved in vacuo and the residue pour into water and
CH2C12. 10% aqueous g d=1\|(10 Nvas addedHiiin he ic layer
separated. The aqueous | gyer) wasi,_elt reeted w { h agddi tixQn CH2Cl 2 and the
conbi ned organic |ayers fet~and concent Pat et Thé r.ggj due was
chromat ogr aphed (40% Et OAc in hexane) to give 62 (3 g). 10 Step 3 62 63 A
sol ution of 62 (2.8 g,12.2 m¥l) in EtOAc (30 m-) Bnd NaBr (1.26 g, 0.12

woh TENpO (0708 TaRHERSmAREI ot gt iy AR Sebdr it 2L 60 o
and the 1%, 6193 mimol} Wasr eohveredlo konfpaiuntateed .9.gy¢00%)Na2S5203  was added and

the pH adjusted to 5 - 6 by the addition of I N HCI. The m xture was
extracted wwth EtOAc and the organic layers were dried and concentrat ed.

The resi dlﬁeﬁs chr omat ogr aphed (10 -

A mixture of compound 48 (0.57 g, 2 mmol) and compound 42 (0.52 g, 2 mmoil)
in CH2Ct (20 mL) was added Et3N (1.95 mL) and the reaction cooled to — 40°C.
Triphosgene (0.2 g) was added and the réaction stirred at — 40°C for 2 h and room
temperature for 48 h. The reaction was then washed with 1N NaOH, brine, and the

15 organic layer dried. Concentration gave a residue that was purified by column
chromatography (10% MeOH in EtOAc) to give 49 (0.14 g, 55%).

10

Step 4
O
heUsaeSe
K/N SNy —_—
° 49 0



20% Et CAc in hexane) to give conpound 63 (2.1 g, 76%. 20 Step 4 H 3 Boc
Boc 3 63 64 To a cooled (0C) suspension of PCC (0.95 g, 4.4 mml)zlzrﬂ@lﬂg[gl 2
(5 nm. ) was added dropwi se a solution of 63 (0.5 g, 2.2 mmol). And the

m xt ure stwornedzgserni ght at roomtenperature. Additional ROA{A/32GI) was
added and the m xture was heated 2 2 FEB 2005 WO (12/32893 -52 to reflux
for 2 h. The reaction was cooled, filtered,through celite , and
concentrated to give crude 64 (1.5 g) whirch was used wi t hout further

purification. Stg) 5 NH2 5 64 65 In a nmanner simlar to that described in
Exanpl e 5, Stepns Mmapaepstniar taithat degcribed i Fxamplesy eptep 6 5MEURHAB 6,

Steps 6 a 6 @?5{: to 65 (0.1 g). 10 Exanpl e
13 Step 1%[—%2% %&"%ﬁm#"%%ﬁ? rﬁlgayﬁ%gﬁsol ution of Vilsneier salt,
prepared by the dropw se addition of phosphorus oxychloride (150.0 nm; 1. 61

nol) to DNVF (318.4 m.; 4.01 nol) over 15 15 mn. and subsequent cooling in
an ice bat ded malonic acid (40.1 g; 0.39 nol) in portions over 45

m n. TEIe r§éﬁt1’ on m xture was then heated to 100C, and the

o*o o’ﬁoYom

* 2HC

In a manner similar to that described in Exampie 7, Steps 3-4, compound 28
(2.6 g, 9.9 mmol) was converted to compound 51 (1.1 g).

In a manner similar to that described in Example 7, Step 5, compound 51
(1.1 g, 2.94 mmol) was reacted with compound 11 (0.59 g, 2.94 mmoi} to give
compound 52 (0.53 g).
15

Step 3
AOCH,

epeNegr Rl gstep>

tn a manner similar to that described in Example 6, Step 7, compound 52
(0.53 g, 1.26 mmol) was converted to compound 53 (0.48 g).
20



stirring was continued for 48 h. The reaction m xture was then allowed to
cool to roomtenperature and was quenched by slowy pouring it into a
suspensi on of NaHCO8 (808 g; 9.62 nol) in water. The sol uti on Va3 Feedlnt ed
of f the excess of 20 NaHCO3 and concentrated to dryness under vacuum After
exposur e wo thiggpsvacuum for 2 days, the solid residue wasPhddhedigpeat edl y
wth CH2CI2 wuntil TLC indicated conplete renoval of product. Conbi ned
organi ¢ extracts were concentrated under 4ggzacuumto produce 41.0 g of dark
brown oil, which was used directly in the next step. 22 FEB 2005 -53 Step 2
NVe2 OHC 66 67 To a solution of 32.5 g (256 mml) of crude

mal ondi al 66 in 650 mM of absolute ethanol was added 24.5 g (256 nmol)
of guani dine hydrochloride and 17 _é&¢f, 5 (256 mmol ) of sodi um et hoxide. The
reaction mxture was refluxed f 4 h, cooled dbsth to room tenperature,
concentrated and dry | oadedyon s liic Fl ash

chromat ography (0-10% Me ong/ CH N~af 11.0 g (89.4

nmol ; 23% from nal oni ¢ aci of pyrimjdi ne{l67 a light yellow
solid. 10 Step 3 67 68 To 1.35 of am nopyri m di ne
67, 17 ng (0.14 mol) of DVAP and 418 pl!(3.00 mmol) Et3N in 10 nL of
THE was added 589 ng (2.7 mol) of (BOC)(%O. The mi xt ¥ was stirred at
roomtenperature for 5 h, 15 concentrates4dry | oaded on silica gel and flash
chromat ogr aphed (1-3% acetone! CH2C)2) to produce 117 ng (0.36 nmol; 27%
of 68 as a clear oil. Step 4 CHO I N N(BOC)2 NBOC)2 68 69

OCH
NI/ 3 HS.C_.;
N -
J N I ~
o N ~N
O NH,

55

CHj
N =3
N ~N
O NH»
56

| s
I N\ N ‘ =D
o N 2N
0 NH,
57A

in a manner similar to that described in Example 6, Step 8, the 4 diastereomers

10 of compound 53 could be obtained using a Chiralcel AD column (75:25 hexane:EtOAc
plus 0.5% Eto2NH). The two faster eluting compounds (54 and 55) were the E-oxime
isomers and the slower eluting compounds (56 and 57A) were the Z-oxime isomers.

Hue)



2 2 FEB 2005 W I)2/32893 PCT/US01/ 32151 -54 To a solution of 11
nmmol ) of al dehyde 68 in 7 nL of CH2CI 2 was added 67 pL
i soni pecotate and 5 pL of acetic acid. 30 min. later 153 ng (0.72 mmo!) of

(0. 43 ol ;ﬁ%%ﬂgﬂﬁif

NaBH( GAc) 3, W%‘?? goppt roduced. The mixture was stirred overni LS Bxlgpm
terrperature %ut ed with CH2Cl 2, washed with aqueous NaH d'r ed and
concentrated, and crude residue was flash chromat ographed (0 4% sat. NH3

in MOH CH2O 2) to produce 133 ng (0. 29-4%el ;
Steps 02Et N .,, N N(BOC)2 NBOC)2 O02H 69 70

69 in 5 nmbof a3 : 1 : 1 mxture
(0.44 mol)

—of LICOH Reaction m.
t enperatured, concenSPE®EAM to dryn

81 % of 69 as a white film

1 ngy

io To a solution of ester
of THE -- water - nethanol was added 1
. I :

night at_room
bss and ex;ﬁﬂsed to higdh vaculhét®d obt ain

134 ng of cmd-e—am—g——?-%—afaﬂ]eﬁ
purificatign 15E>JHB'|§14 Step| |

msn’aunjﬁ v h—was—4
A7

sed oot
0 To a -78C sol Yﬁﬂrﬂ of 2

36 g

(11.4 mol )I"of picokppRrlCA 1N 70
solution (22.8 mol) in hexanes

of THE wgs added 1
ih portions_over 10 mn.

.3 L @hsg
2 2 FE. 7005

i

02/ 32893 PQT/ USO1138asw®r D55 React

was then St|rr43d 'Frn: 2 h_gj- e Vovas)

on m xtur®Aas then al

4t epmperattre which. rao
TATTUT O, yviliT OTr T

| owed @.66\gar m up

thn

tod 1 n
ot Cco—rrr—t Tt

and

formati on of an orange precipiate.

stirring f
Step 1

N | XD NHBoc
EtO ~N 3
O

'PD

The m xture was cool ed back to -78C, and

et hyl ene %ﬂgg]@aﬁ bubbl ed through the solution for 1 mn. followed by

This two-step sequence was repeated eight tines.

N I N NHBoc
EtO ~N
OH
0

A solution of n-BuL.i (4.2 mL of a 1.6 M solution in hexane) in THF (25 mL) was

treated at — 25°C with (i-Pr).NH (0.69 g, 6.8 mmol). The reaction was stirred for 1 h at

0°C and then cooled to — 70°C. Compound 4A (0.82 g, 2.26 mmol) in THF (5 mL)

was added dropwise and the reaction stirred at - 70°C for 2 h and — 50°C for 2 h. The

10 reaction was recooled to ~ 70°C and (1S)-(+)}(10-camphorsulfonyljoxaziridine (1.04 g,

4.52 mmol) in THF (5 mL) was added. The reaction was stirred at— 70°C for 2 h and
siowly warmed to room temperature ovemight. The reaction was quenched by the
addition of saturated aqueous NH4Cl and extracted with EtOAc. The organic layer

was dried and concentrated, and the residue purified by column chromatography (1:1

15 hexane:EtOAc) to give 57 (0.44

| N NHBo¢
Et ~ZN
OH
O

a, 51%).

NHBoc
N | =
Li Z
5 ©OH
58

in a manner similar to that described in Example 1, Step 5, compound 57

20 {0.42 g, 1.1 mmol) was converted to compound 58 (0.4 g).



5 The m xture was then allowed to warmto -50C, stirred at that tenperature
for 40 min., quenched with 1.34 nL (23 mml) of AcOH and al | owed t @ Merbnilto
room tenperature. Dilution with water was followed by extraction with

Et OAc, cowgeninedsi on of the organi c phase, and flash chrordaragnephy of the
crude residue (10-15% acetone/ CH2CI2 ) to produce 1.50 g (5.95 mol; 53%
of 71 as a white solid. 10 Step 2 71 CHQ4g 72 To a -60C sol ution of 628 pL
(7.2 mol ) of oxalyl chloride in 20 nL of CH2Cl2 was added dropw sel .03 nL
(14.5 mol of3,DI\/SO. After stirring the mxture for 15 15 min. at -55C a
sol ution .e ~50. g (5.95 mol ) of alcohol 71 in 20 nL of CH2ClI 2 was

i ntroduced over the period of 15 mn. AfterHa'cug. addition was conplete, the
m xture was stirred for 30 mn. at -55C, followed by the addition of 4.18
m. (30.0 nmmol) of Et3N and stirring for anothgr

m xture was the HBo&hper at
Extraction with|CH2Ql 2 | | omed by,20
and flash aphy N1l=M% acet ong/

mrol ; 67% of]l7dgqas an off-white solid” 22FEB2005 WO
S01,' 32151 -58 Step 3 H 72 H 73 To a solution of 1. & (4.0 mol ) dfH:
al dehyde 72 in 25 nmL5f CH2Cl2 was s added 617 p L (4.8 mmol) of ethyl

Crirrea for ol b ABE i hePaReialin ERAAREY ok ¥ T8 Bimdp o
NaBH( OAc) .28, O mrdol s dsraeite@niotearhpoendvBe (811 g).ed overni ght at room

tenperature, neutralized wth saturated aqueous NaHCO3, diluted with water
and eXtracted with CH2Cl 2. Concentration and flash chromatography (0 - 4%io

sat ur at ed i OH CH2Cl2) provided 1.41 g (3.6 nmmol; 90% of 73 as a
satur at ed g¥ethgid 14

Step 1

3 8
N
Boc lé'loc CHs
60 61

A solution of compound 60 (10 g, 50.7 ramol) in ether (150 mL) at — 78°C was
10 treated sequentially with TMEDA (11.8 g, 101.4 mmol) and s-BuLi ( 58.5 mL of a 1.3M
solution in hexanes, 76 mmol) and the reaction stirred at this temperature for 6 h.
Neat CH3804CHa (12.8 g, 101.4 mmol) was then added and the reaction allowed to
slowly warm to room temperature overnight. Saturated aqueous NaCl was added ar
the organic layer was separated. The aqueous layer was extracted three times with
15 ether and the combined organic layers were dried, concentrated, and the residue
chromatographed (5% EtOAc in hexane) to give 61 (8.0 g, 75%).

Step 2
H
¢
o, o N, o
61 62
20 A solution of 61 (8 g, 37.9 mmol) in THF (40 mL) at 0°C was treated dropwise

with a solution of BH3; THF (45.4 mL of a 1.0M solution in THF, 45.4 mmol} and the



solid. Ste RNr r Q2Et KO H (Y 02H 73 74 i5 To a solution of 534 ng (1.47
mmol) of ester 73 in 4 nL of a 3 : 1 :1 mixture of THE - water -22FERHhoOI
was added 60 ng (2.50 nmol) of LiOH Reaction mxture was stirred overnight
at room t Wipe¥RB%r e, concentrated to dryness and exposed t BCThMYRBX¥&cuum t o
obtain 540 ng of crude acid 74 as a white solid which was used w thout
~purification. 20 2 2 FEB 2i 5 WO 02/ 3289 f’.CT/ US01/ 32151 -57 Exanple 15 NN
N(BOC)2 70 02H 75 N NH2 In a manner simTar to that described in Exanple 6,
steps 5, 6, apd 7, 70 S onverted to 75. 5 anple 16 0 N NOCH3 NH2 H
74°78 "1 " teatian aloenit Sowiy Wai: topom {5ReTRl EAYEENIEN, 4% Eelen s and |
7, 74 Was racooled to 0°C, EtOH (13 mL), pH = 7 buffer (25 mL) and H.O; (25 mL) was added,

and the reaction allowed to stir at room temperature overnight. The solvent was then

removed in vacuo and the residue poured into water and CH2Cl,. 10% agueous

5 NaOH (10 mL) was added and the organic Iayér separated. The aqueous layer was
extracted with additional CH2Cl, and the combined organic layers were dried and

concentrated. The residue was chromatographed (40% EtOAc in hexane) to give 62

(39).
10 Step3
H O H
3 %
N
Boc Ha Eoc Hs
62 63

A solution of 62 (2.8 g, 12.2 mmol) in EtOAc (30 mL) and NaBr (1.26 g, 0.12
mmol) in saturated aqueous NaHCO; (30 mL) was cooled to 0°C and treated with
TEMPO (0.02 g, 0.12 mmol). After 15 min., NaOCl (17.44 mL) was added and the

15 mixture stirred for 3 h, Saturated aqueous Na;$;0; was added and the pH adjusted to
5 — 6 by the addition of 1N HCI. The mixture was extracted with EtOAc and the
organic layers were dried and concentrated. The residue was chromatographed (10 ~
20% EtOAc in hexane) to give compound 63 (2.1 g, 76%).

20 Step 4
H H
_—'_"—‘—'_-'h'
N H
Boc 3 féloc H3
63 64

To a cooled (0°C) suspension of PCC (0.95 g, 4.4 mmol) in CH,Cl; (5 mL) was
added dropwise a solution of 63 (0.5 g, 2.2 mmol). And the mixture stired overnight
at room temperature. Additional PCC (1 eq.) was added and the mixture was heated



converted to 76. 10 Exanple 17 Step | 77 78 To a solution of 77

3.82 mmol) in CH2CI2 (10 nL) was added (COCl)2 is (0.41 nm, 4.

(0.73 g,
PRI,

followed by DMF (0.1 nL) and the reaction was maintai ned at 40C for 3 h. The
reacti on Wa24M¥A concentrated to give a brown solid whi chP@EESVIE2EY0l ved in

CH2Cl 2 (10 mL). N, O di nethyi hydroxyl am ne hydrochloride (0.56
FEB 2005 WD 112/32893 -58 nmmol) and DI PEA (1.33 ni) were added
reaction was stirred at room tenperaturé overni ght The reactio

hed h ddi ti t t ed d e t
B o e e oy i fhactian vas Gented Hifared thIRHOD ol dndt Gt

g, 5.73 22
and t he

n was
cted with

cepiatacte

i d f 849 St 2 0 F3C
residue pyibionide B (315 QIRARAIVANVss® vithsr flﬁm(eﬁpagﬂcau&n A . Step

F3C 2HCI ar tot at desc ed I n Exanpl e
and 4, 78 (0.57 g, [0 2.41 mmol) was converted to 79 (0.59 g).
N NH2 F3 79 In a manner simlar to that described in Exanple 6,

and 7, 7 Is g, 1.49 mmol) was converted to 80 (0.24 g).
& OCH3
5 64

5, steps |
Step 3 OCH3
steps 5, 6

In a manner similar to that described in Example 5, Step 5, Example 7, Step 4
Example 1, Step 4, and Example 6, Steps 6 and 7, 64 (0.73 g, 3 mmol) was converted

to 65 (0.1 g).

10 Example 13

Step 1
NMe,
HO,C™ ~COH . > L
OHC HO
66

To a 0°C solution of Vilsmeier salt, prepared by the dropwise addition of
phosphorus oxychloride (150.0 mL; 1.61 mol) to DMF (310.4 mL; 4.01 mol) over 15

15 min. and subsequent cooling in an ice bath, was added malonic acid (40.1

g; 0.39

mol) in portions over 45 min. The reaction mixture was then heated to 100°C, and the

stirring was continued for 48 h. The reaction mixture was then allowed to cool to

room temperature and was quenched by slowly pouring it into a suspension of
NaHCO; (808 g; 8.62 mol) in water. The solution was decanted off the excess of

20  NaHCOj; and concentrated to dryness under vacuum. After exposure to high vacuum

for 2 days, the solid residue was washed repeatedly with CH,Cl, until TLC indicated

complete removal of product. Combined organic extracts were concentrated under

vacuum to produce 41.0 g of dark brown oil, which was used directly in the next step.



2 2 FEB 2005 WO 02/ 32893 Exanple 18 steP |l -59 NH2 1b. 0 81 NH2 0 82

In a manner simlar to that described in Exanple 6, step 7, 81 (023dEd, 708. 53
s mol; synthesized in the same manner as conpound 30) was converted to 82
(0.34 g, vap#d3288t ep-2 NevOH NH2 C1 0 82 r CF3 NrVO 14 H2pCLiBo/B351 10 To a
solution of 82 (0.115 g, 0.25 rrrml) in DIVF (4 mM-) was added NaH (60%

di spersion in mneral oil, 0.03g rrg% . After 5 h at room

t enper at ur e, CF3CH20SORCF3 (0. 069 g 0 ol ) was added and the reaction
stirred at room tenperature overnight. The reaction was diluted with Et OAc
and extra@teB23 times with water to remove the DMF. The organic |ayer was
dried and concentrated to give 15 a residue which was I fied by

chr omat ogr aphy (10% MeOH NH3 inNE‘tezOAc) to give 83 .08 g, 30%.

NS
e
OHC” “CHO N\f”

66 NH2

67
To a solution of 32.5 g (256 mmot) of crude malondialdehyde 66 in 650 ml of

absolute ethanol was added 24.5 g (256 mmol) of guanidine hydrochloride and 17.4 g

5 (256 mmol} of sodium ethoxide. The reaction mixture was refiuxed for 4 h, cooled
down to room temperature, concentrated and dry loaded on silica gel under vacuum.
Flash chromatography (0-10% MeOH/ 20% acetone/ CH,Cl,) afforded 11.0 g (89.4
mmol; 23% from malonic acid (2 steps)) of pyrimidine 67 as a light yellow solid.

10 Step 3
CHO CHO
= =%
_—
JYN \
NH2 N(BOC)2
67 68

To a mixture of 166 mg (1.35 mmol) of aminopyrimidine 67, 17 mg (0.14 mmol)
of DMAP and 418 pL (3.00 mmol) of EtzN in 10 mL of THF was added 589 mg (2.7
mmol) of (BOC);0. The mixture was stirred at room temperature for 5 h,
15 concentrated-dry loaded on silica gel and flash chromatographed (1-3% acetone/
CH_2Cly) to produce 117 mg (0.36 mmol; 27%) of 68 as a clear oil.

O;CgEt
CHO

2 =
|J/N IJ/

\l/

N(BOC), N(BOC),

Step 4

68 69



22 FEB 2065 WO 02132893 PCT/ US01/ 32151 -60 Exanple 19 Step | HO 84 85 To
a solution of 17 (0.21 nole, 100nl THF , -10C) was added 84 (0.14 nptrt@@ggg
over 5 min and the reaction m xture becane very viscous. Additional

(100m) was @gdgd and the yel |l ow suspension was war nmed froprTi86:320:110C
over about 2.5hr. The reaction was quenched by the addition of 100m
saturated NH4CI and 100 m H20O Extracted once with Et OAc (300m ) and
eight times with CH2Cl2 (150 m). Dried-&fer solid MySO4 and fil tered.
Concentrated and flashed over silica gel is chromatography (3 to 10% MeCOH

(NH3) / CH2Cl 2) t Docbsalution bf (lilgngxoeedhnﬁﬁ)%f al@émésm 7IVCIBCHLOL, WekS N
85 86 To the mxture of 8 was added 200nml

CH2Cl 2, an@dded 5%@%@&%mwés)fgﬂhylrlwwcqta@rﬁncbﬁwg&aﬁeémcﬁm ralghmin. later

S0 1 onal 18R 0 B ol NSRRI roBOEha D FRPLL S RPN,

f1 ashed 0V©Ver$t Ht@ar@ﬁh&eﬁ\gﬁgmréoﬂm@mnth(m% WEEHED withaduievas $aHAOL,
yield: 33%. Step 3 86 87 2HCI In a manl%ler simlar tcg‘ that des((?r]'sl bed

in Exafipl edried §nels>oncewf@gl ang cryde residurs wiesdtashehgometogragheq (@+3de seBuw ) .
2 2 FEB Zoﬁﬁsmﬁﬁé%(ﬂz%o produce 133 mg (0.29 mmol; 81%) of 69 as a white film.

Step 5
O,Et OzH
S8 O
& )
| —_—

N. =N =N
N(BOC)2 N(BOC)2
69 70

10 To a solutionofester 62 in 5mLofa 3 : 1 ;1 mixture of

THF ~ water — methanol was added 11 mg (0.44 mmol) of LIOH. Reaction mixture
was stirred overnight at room temperature, concentrated to dryness and exposed to
high vacuum to obtain 134 mg of crude acid 70 as a yellowish solid which was used
without purification.

15

Example 14
Step 1
~OH
L — éi Ik
’u\o NT N7 Yo
H
1A T
20 To a -78°C solution of 2,36 g (11.4 mmol) of picoline 1A in 70 mL of THF was

added 16.3 mL of 1.4 M BuL.i solution (22.8 mmoal) in hexanes in portions over 10 min.



Step 4 In a manner simlar to that described in Exanple 7, step 3, 4, 5
and 6, 87 was converted to 88. 5 Exanple 20 Step 1 To the sol uti%ﬁ F&B 1005
conpound 89 in CH2Cl 2 (20ml) at OC was added m CPBA 10 (0.54g) and the
reacti on wasngédred at OC for 25 min. and then at room t effpEtSAIBEE! stirred
for 2 hrs. 40% NH4OH (12ml) was added and the m xture was stirred for 30mn
. Separated and extracted the aqueous layer with CH2CI 2 (10m ). Dried
(MgS™), filtered and concentrated in vatuo. Flash chromat ography (5%
MEOH( NH3) | CH2Cl 2) ~ gave 90 (0.67g, 80% . is Step 2 TFA 0 91 To the solution
of 90 (0. &¥%@ctipR mmg@ wasdhen)allgwediioovams up @adavas theresiiryed fagh ehepom

zoot r ope P TR teLase it rebuled b 8% JorhR o o hERGE Bhe bl THE AR, i
91 as a @uEBobokd buﬂt‘tﬁl—m,taﬁﬂem?lén@ox?@e WwEB Ridled Bredgs &kdsolufioh firep 3
PCT/ US01/ 32151 NH2 In a manner_siml[ar to that described in Exanple 7, steps

5 and 6, Winvidowedbystirdrg for ®mins Thisdwe-siep Beqaeape was repaatad\eight times.
5  The mixture was then allowed to warm to —50°C, stirred at that temperature for 40
min., quenched with 1.34 mL (23 mmol) of AcOH and allowed to warm to room
temperature. Dilution with water was followed by extraction with EtOAc, concentration
of the organic phase, and flash chromatography of the crude residue (10-15%
acetone/ CH.Cl: } to produce 1.50 g (5.95 mmol; 53%) of 71 as a white solid.

10

Step 2
H
CHOJ
B JOLOJ< — [ ,(l)ko,k
Y &
71 72

To a —60°C solution of 628 L (7.2 mmol) of oxaly! chloride in 20 mL of CHxCl;

was added dropwise1.03 mL (14.5 mmol) of DMSO. After stirring the mixture for 15

15 min. at -55°C, a solution of 1.50 g (5.95 mmol) of alcohol 71 in 20 mL of CH,Cl; was
introduced over the period of 15 min. After the addition was compiete, the mixture
was stirred for 30 min. at —55°C, followed by the addition of 4.18 mL (30.0 mmol) of
EtzsN and stirring for another 15 min. The reaction mixture was then warmed to room
temperature and diluted with water. Extraction with CH2Cl, was followed by

20 concentration of the organic phase and flash chromatograpﬁy (1-15% acetone/
CHxCl; ) to produce 1.00 g (4.00 mmol; 67%) of 72 as an off-white solid.



Boc C 93 94 95 To a solution of 93 (5.17 g, 22.7 mol) in THE (10

--50C was added 10 s-BuLl (38.4 nL of a 1.3M solution in hexane, 4 bF
dropwi se. After 1.5h at -40C, the reaction was recooled to -50C and 95
(4.84 g, ¥odysged ) in THE (20 m-) was added. After 2. 7%Chian1’356C,

gl acial acetic acid was added foll owed by saturated aqueous NHACl. The

m xture was warned to roomtenperature a the |ayers were separated. The
aqueous | ayer was extracted with Et OAc. "Thte conbined is organic |ayers were
dried (MgS™4 ) filtered and concentrated to give a residue that was '
purified BfeRBash col urm chromat ography (1%to 3% MOH/ NH3 in CH2CI2) to
give 95 (6.35 g, 63%. WO 02/32893 -63 Step 2 95 Boc 96 | 2% manner
simlar to that described in Exanple 12, step 3, 95 (. g, 511 nmol )
was converted to 96 (4.71 g, 75%. 5 Step3 C C HCNyBogHN O H2N O 96 97
In a manner simlar to t@HD described in Exanple 6, st 4, 96 (3.7 g, 8.43
nmol ) was converted to (3.08 g, X100% which wagl used as is in the next
step. 10 Step 4 C ' HC 1 TI HC

72 73

To a solution of 1.00 g (4.0 mmol) of aldehyde 72 in 25 mL of CHxCl> was
5 added 617 pl (4.8 mmot) of ethyl isonipecotate followed by one drop of AcOH.

Reaction mixture was then stirred for 40 min at room temperature after which 1.70 g
(8.0 mmot) of NaBH(OAGc); was introduced. Reaction mixture was stirred overnight at
room temperature, neutralized with saturated aqueous NaHCOs3, diluted with water
and extracted with CH,Cl,. Concentration and flash chromatography (0 —4%

10  saturated NH3z in MeOH/ CH;Cl,) provided 1.41 g (3.6 mmol; 90%) of 73 as a white
solid.

Step 4

OoEt O2H
98 N
S, O l\ O
LA K A K
N N

15 To a solution of 534 mg (1.47 mmol) of ester 73 in4 mL ofa 3 : 1 : 1 mixiure of
THF ~ water — methanol was added 60 mg (2.50 mmol) of LiOH. Reaction mixture
was stirred overnight at room temperature, concentrated to dryness and exposed to
high vacuum to obtain 540 mg of crude acid 74 as a white solid which was used
without purification.

20



H2N 0 H2N N.,, OCH3 97 98 Conpound 97 (0.7 g, 2.25 mml), H2NOCH3HCI (0.94
g, 11.23 mmol) and NaQAc (1.47 g, 17.97 mol) were conbined in | E’?EBWS”
(20 mL.) and water (2 mL) 15 and heated to reflux for 2 days. The reactlon
was cool edwtonynem t enperature and 0.5 N NaOH was added. ThecElGH/889
removed in vacuo, additional water (15 nL) was added, and the reaction
extracted with 10% EtOH in CH2CI 2 (180 NF total volune). The conbi ned
organi c extracts were dried and concentra gd to give 98 (0.55 g, 92%. 20
V\DOZ/BZBQE Steﬁ 5_C H2ZNN'"OCH 3 98 - HCI| 64 C H2N N " OCH3 NH2
99 In a A2 lar to that described in Exanple 6, steps 5, 6, and 7,
98 was converted to.99.c&Exanple 22 Step 5 100 0 101 off prepared
according to: J. g. em, 1968, 33(6), 2388ofHgol ution of 2.2 g (9.5
mmol) of 100 in Cﬁ?\;ﬁﬁ gl acial acetic aci & was 10 hydrogenated in the

presence of 0.5 10% ww pl atlnum p 6 for h~Jhey, reaction
m xture was filtkered to. remeve—the catlpl ydt anmpd the f{ltriate SIE
concentrat ed yi apor ati on under o.\-: SQULN. L reduce 3 Nin

2

resi due whi ch s-Masi fiec

0
N(BOC)2
70 | 75
In a manner similar to that described in Example 6, steps 5, 6, and 7, 70 was
converted to 75.
5
Example 16
OzH
UD ~OCH;
ik »@/‘DTO**C(
| N N
H
74 76
In a manner similar to that described in Example 6, steps 5, 6, and 7, 74 was
converted to 76.
10
Example 17
Step 1
0 0
N " N I;J’CHs
I / l - OCH
3
FiC7 N FiC” °N
77 78

To a solution of 77 (0.73 g, 3.82 mmol) in CH,Cl; (10 mL) was added (COCl)2
15 (0.41 mL, 4.58 mmo}) followed by DMF (0.1 mL) and the reaction was maintained at
40°C for 3 h. The reaction was then concentrated to give a brown solid which was
dissolved in CH,Cl, (10 mL). N,O-dimethythydroxylamine hydrochloride (0.56 g, 5.73



with 0.5N NaCH and extracted with nmethyl ene chloride (CH2Cl 2) . Methyl ene
chloride extracts were dried over anhydrous MgSO4 and concentragg% ‘Iiﬁbg
residue was 15 purified by flash chromat ography eluted with 10 - €8 N.
NH3 - MeOH in CH2CI 2 to give 0.82 g of 1011 (nmp 158-163 OC). LCVs m z 240
(MH+) . 2 WOREBRS2905 PCT/ L SO 1J321;1 22 FEB 2005 WO 0213258311 8852Klop 2 QLi
Cl CI A mxture of 0.12 g (0.52 mml) of 101, 0.2 g (0.52 nmmol ) of 5A, 0.67
g (0.5 mol) of 1-hydroxybenzotriazole_ggdrate (HOBt), and 0.11 g (0.57
mol ) of 1-(3 s dinethyl am nopropyl)-3-ethyl carbodiimd e hydrochl oride

ooy ot u ool EnaBSPEA 135, i TR RAGEATBI e rERGlor BEs BHHTER & cBbmat ) £
precipit ateﬂnﬁéﬁatuﬂé @\@érﬁgh& oméQéuemaer% eﬂf:he&% th8 siditfurt 6f Sliiated NP
110-115 C). LCVS ml z 2005 112/ 32893 -66 Step 3 Cl

Cl 103 PcagueousNaHCQzand extremtmltmEtQACNﬁte aombme\de@rg@alqjayerrs wéred. 34 g

aded 0. 44150 BENcaitaBld, Shel e teSul Pl vl o 00 Ap) 1o e dB 3 o

After sbeipgogtirred at -70 C for 10 m nutes, the reaction m xture was

Step 2
0 0
N ACHa -
! \ —_— | Ny “2HC!
FoaP 0%t Fio
78 79

in a manner similar to that described in Example 5, steps 1 and 4, 78 (0.57 g,
10 2.41 mmol) was converted to 79 (0.59 g).

Step 3
OCH3
-2HCI FaC YQ
79

In a manner similar to that described in Example 6, steps 5, 6 and 7, 79 (0.38
15 g, 1.49 mmol) was converted to 80 (0.24 g). '



added 1.2 g (2.15 mmol ) of 102 in 10 nL of CH2Cl2. The stirred m xture was
kept at -70 Cfor 0.5 h, mxed wwth 1.8 nL (13 mmmol ) of triethyl ah} Reg 7006&nd
then allowed to warmup to anmbient tenperature by itself. The m xture was
diluted with water and extracted with CH2CO 2. Organic extracts were washed
with brinewodei3e®#3over 10 anhydrous MgSO4 and concentr at edPdot Pri@édce 1. 18
g of 103 as a glass. LCMS mz 555 (MH#). 2 2 F F B 2005 WD 02132893 -67
Step 4 G C2H50 A solution of 0.8 g (1._ mmol) of 103 and 0.6 g (7.2 mmol)
of met hoxylam ne hydrochloride in 40 nL et hanol and 40 niL of pyridine
was heat eg undeE {gfl ux for 5 18 h. The mxture was concentrated and the
resi due pin ethyl acetate/ether and washed with water. The
organi ¢ s@gpion was dried over anhydrous MSO4 and concentrated to 0.65 g

of viscou due whi ch was dissolved in 8 nL of trifluoroacetic acid and 8
m. of CH2Cl 2 and yirred at ambient tenperature for 18 h. The solution was
concentrated and th 0 i ednmyth | N NaHCG3 and 10 extracted
wi th ethyl e washed with brine, dried over
anhydr ous Ny residue. Purification of this

resi due - 8% of 7N NH3-MeOH in CH2Cl 2
produced 0. 151 g of 104 & a gum LCMS niz 484 ) and 0.146 g of 105 as

a glass, LCMs miz 556 (nt§y). 2 2 FEB 2005 NgQ NH,
solution of 0.056 g of the free base of 1 itHa
solution of 0.04 g of maleic acid in e priecipi t at e

which was isolated by filtration to give 0.06 g of "a djnal eate salt of 104
(mp 155-160 OC). 5 Exanple 23 Step | J. Med. Chem ., 1996, 19, 360

82
In a manner similar to that described in Example 6, step 7, 81 (0.36 g, 0.53

5 mmol; synthesized in the same manner as compound 30) was converted to 82 (0.34
g, 63%).

Step 2

@%p“@f —
@*op“o

10 To a solution of 82 (0.115 g, 0.25 mmol) in DMF (4 mL) was added NaH (60%
dispersion in mineral oif, 0.03g, 0.76 mmol). After 5 h at room temperature,
CF3CH20S0,CF; (0.069 g, 0.3 mmol) was added and the reaction stirred at room
temperature overnight. The reaction was dituted with EtOAc and extracted 3 times
with water to remove the DMF. The organic layer was dried and concentrated to give

15  a residue which was purified by chromatography (10% MeOH/NHj3 in EtOAc) to give
83 (0.08 g, 30%).



2.4 g (10. mmol) of 106 were reduced in the simlar manner as thatdggciiibed
I n Exarrple 22, step 1 to give 1.5 g of 107 as a sem-solid. LCM5S mz 240
(MH+). 10 Step2 107 Boo-NH 1.5 g (6.31 mmol) of 107 were coupled with 3 in
t he sim lwapaaewer as that described in Exanple 22, step 2r¢mtginge13 g of
108 as a solid (np 104-106 C). is LCMS mlz 557 (MH +). 22 FEB 2005 WO
02132893 -69 Step 3 Cl1 Boc-NH C1 Boc-NH .17 g (2.1 mmol) of 108 were
oxidized in the simlar manner as that described in Exanple 22, step 3 to
give O 7g_ of 109 as a glass. LCVMs mz 557 (M#). 2 FEB 2005 WD 02/ 32893
Step 4 caBxpmple 180 327g (0.58 nmol) of 109 were reacted with 0.6 g (7.2

nmol ) of Roxyl am ne hydrochloride in the same manner as that described
i n Exanpl . 5 step 4 to provide 0.065 g of 11043s a gum LGVS mniz 484
(M#+) and 0.12 g of 111 as a gl ass, LCM5S mz 556 {MH)+. Exanple 24 Step 1
0 N 0
] — CHs
N N
84 85

To a solution of 17 {0.21 mole, 100mi THF, -10°C) was added 84 (0.14 mole)
5 over 5 min and the reaction mixture became very viscous. Additional THF (100mi)
was added and the yellow suspension was warmed from -10°C {o 10°C over about
2.5hr. The reaction was quenched by the addition of 100ml saturated NH,Cl and 100
mi H,0. Extracted once with EtOAc (300ml) and eight times with CH2Cl> (150 mi).
Dried over solid MgSO, and filtered. Concentrated and flashed over silica gel
10 chromatography (3 to 10% MeOH (NH;)/CH.Cl,) to obtain 85 (11g, yield: 38%).

HO 0
® —
P NCH3 _ NCH3
N N

To the mixture of 85 (9.2 g) and MnO: (42 g ) was added 200ml CHCl2, and
15 the mixture was stirred at room temperature overnight. Additional MnO2 (20g ) was

Step 2

added and the reaction was stirred another 24hrs. The MnO. was filtered off and the
reaction was concentrated and flashed over silica gel{ 5% and 10% MeOH
(NH3)/CH.Cl,) to give 86 (3.1g, yield: 33%).

20 Step 3

in 2 manner similar to that described in Example 7, step 2, 86 (3.1g) was
converted to 87 (2.0 g, yield: 68% ).



R
HO 10 J. Med. Chem, 1994, 37 (16), 2537 H3CN H 3C-0 113 3 WO (%?/FF@?@?}
-71 22 FEB 2005 A m xture of 18 g (74 mmol) of 112, 7.2 g (74 mmol) o !
di met hyi hyroxyl am ne hydrochloride, 19.4 g (15 mol) of N N
di i sopropwenhyisasrine, 1.1 g (8 mmol) of HOBt and 14.2 g @CTAsmndiyl of DEC

in 80 nL of anhydrous DMF was stirred at ambient tenperature for 18 h. The
" mxture was diluted with water and s extra ted with ethyl acetate. Organic
extracts were washed with 1 % NaHCO3 and™ brine, dried over anhydrous MySO4

and concenfjated to give 15.5 g of 113 as an oil. LCMS nlz 287 (MH). Step
2 H3C, N 0" 10 O NJL H3 114 H3 H3 To a stirred solution of 2.9 g (18
mol ) of 2-brom)pa/ri dine in 30 nmL of anhydroyscH{E at -78C was added 7.5

nL of 2.5M sol uti of n-BuLi in hexane dro
stirred at - ~ the reaction mx solution of 5.1 g

(17.8 mmol) i 13t BICITHE___Jhefi m ’}E:c;\;grwz at
anbi ent tenp ure h, m xed w t hksat/ur at Cl I d
extracted with ether. Organic extracts wert washed wiflh b1 ne, ed over
anhydrous MgSO4 &@Td concentrated to produce g7 g ofC114 as an oil. LCMVB

mz 305 (M#). 20 Step 3
In a manner similar to that described in Example 7, step 3, 4, 5, and 6, 87 was

converted to 88.

Example 20

Step 1
o] 0
Ry Boc = Boc
| . N > | _ N
: 89 0 z S0 ©

To the solution of compound 89 in CH,Cl> (20ml) at 0°C was added m-CPBA
10 (0.54g) and the reaction was stirred at 0°C for 25 min. and then at room temperature
stirred for 2 hrs. 40% NH,OH (12ml) was added and the mixture was stirred for
30min. Separated and extracted the aqueous layer with CHxCl; (10ml). Dried

(MgSOQO,), filtered and concentrated in vacuo. Flash chromatography (5%
MeOH(NH;3)/CH,CI,) gave 90 (0.67g, 80%).
15

o 9 O ™

To the solution of 90 (0.65g) in CH.Cl, (6 mi) at -10°C was added TFA (6ml)
and the reaction was stirred for 1hr from -10°C to 0°C. Concentrated down and

20  azeotroped twice with toluene (20ml), and concentrated to dryness to obtain 91 as a

gummy oil which was used as is.



A solution of 3.15 g (10.4 mol ) of 114 and 3.47 g (41.6 nmol) of

met hoxyl am ne hydrochloride in 30 nL of ethanol and 30 ni of 7RQ\fEipdisie was
heated wunder reflux for 18 h. The m xture was concentrated and the residue
was takerWQp2B18925 et her and washed with water. The organiRCEEMUBRHN was
dried over anyhdrous MSO4 and concentrated to give 2.5 g of 115 as an
oil. LCMS mz 334 (M#). 22 FEB 2005 W02/ 32893 -72 Step 4 QCH3

PCT/ USOL/ 32151 QCH3 H3 116 H3C CH3 116 A solution of 2.4 g (7.2 mml) of 22
in 20 nL 2CI 2 and 20 nmL of trifluoroacetic acid was stirred at anbient
t enperatu r I h. The solution was s concentrated. The residue was
basified with s& urated ageous NaHCO3 and extracted with CH2Cl 2. O ganic
extracts were with brine, dried over anhydrous MgJSO®4 and

concentra ; f™p as a glass. LCM5s mlz 234 (MH). 10 Step
5 117 116 |H2N A n xtupe off 0. 466 -g—=mol) of 116, 0.517 g (2.2 mmol) of
5A, 0.276 0.46 g (2.4 mmol ) of DEC in 20 nL of

anhydr ous was stirre at arrbi@e% tenperature for 18 h. The m xture was
concentrated byegqvapor at Pon  unde” %5 reduced pressure at bath tenperature
of 25-45C and the residue was chjjomat ographed wth 4%(7N,\M5|3/ CH3OH) in
CH2CI 2 to produce 0.48 ¢ 15" of Et Ac- Et OH
(3:1 v) and nmixed with a gpl utfion of ymal el acyd in 10 i of

Et Ac-Et OH (1:1). The resut™wpg precipi - flter produce 0.35 g of
the mal eate salt of 117 (rrp* 160- 163 OC) 5 LCMS mz 451 (M+). 20 WO 02/ 32893
0 92

in a manner similar to that described in Example 7, steps 5 and 6, 91 was

converted to 92.
5

Example 21
Step1

o CHO Cl

é Boc
+ -
N
NHBoc Boc BocHN  OH
93 94 95

To a solution of 93 (5.17 g, 22.7 mmol) in THF (100 mL) at ~50°C was added

10 s-BuLl (38.4 mL of a 1.3M solution in hexane, 49.9 mmol) dropwise. After 1.5h at
—40°C, the reaction was recooled to ~50°C and 95 (4.84 g, 22.7 mmol) in THF (20
mlL) was added. After 2.75 h at -50°C, glacial acetic acid was added followed by
saturated aqueous NH4Cl. The mixture was warmed to room temperature and the
layers were separated. The aqueous layer was extracted with EtOAc. The combined

15 organic layers were dried (MgSO,) filtered and concentrated to give a residue that
was purified by flash column chromatography (1% to 3% MeOH/NH; in CH2Cl;) to
give 95 (6.35 g, 63%).



-73 Example 25 Stop | 2 2 F E B 200 PCT/USO1/ 32151 To a stirred solution of
4.16 g (20 mml) of IAin 80 nL of anhydrous THE at 5 -78C was added

dropwi se 17 nL of 2.5M solution of n-BuLi in hexane for 25 mi njtld£B Wt er
bei ng sti qesk/Heem -78C to roomtenperature for 1 h, the repaCAROIBIIIN Xt ure
was added a solution of 6 g (22 mmol) of 26 in 100 L of anhydrous THE and
kept at roomtenperature for 18 h. The m_'cé ure was mxed with saturated
ageous NHACI and extracted with EtAc. %éni c extracts were washed with
brine, dried over 10 anhydrous MgSO4 and concentrated to produce 6.1 g of
118 (np 148teM2 ). LCVS mz 420 (MH+). Step 2 HN1 Boo | COOC2H5 CH2 0
118 CH3 ~ HC 3 CH3 CHz;15 A solution of 3.71 g (8.8 mmol) of 118 and 3.7
g (44 mmol) of nmethoxyla hydrochlorlde in 40 of pyridine and 40 niL
of ethanol was heated : SWRWY;

and the residue was ta

NaCl. Organic solution V revever anhydrous e _ang_eoncentrated to
give 2.6 g of 119 as a Hkass LCVS mz 421 (MH). 2 FEB 2005
Bo OH BocHN O

95 96
In a manner similar to that described in Example 12, step 3, 95 (5.34 g, 12.11

mmol) was converted to 96 (4.71 g, 75%).

Step 3
Cl Cl

NBoc H

» HCl
BocHN O HMN O

96 97
In a manner similar to that described in Example 6, step 4, 96 (3.7 g, 843
mmol) was converted to 97 (3.08 g, >100%) which was used as is in the next step.

Step 4
Cl Cl

« HCI | * HCI
H:N O HN - Nooo
3

a7 98 .
Compound 97 (0.7 g, 2.25 mmol), HoNOCH3+HCI (0.94 g, 11.23 mmol) and
NaOAc (1.47 g, 17.97 mmol) were combined in 1-pentanol (20 mL) and water (2 mL)
15 and heated to reflux for 2 days. The reaction was cooled to room temperature and
0.5 N NaOH was added. The EtOH was removed in vacuo, additional water (15 mL)
was added, and the reaction extracted with 10% EtOH in CH.Cl; (180 ML total
volume). The combined organic exiracts were dried and concentrated to give 98
(0.55 g, 92%).
20



WD 02/32893 -74 Step 3 1 COOC2H5 119 HN COOC2H5 OCH 3 N 120 A solution
of 0.9 g (2.14 mol) of 119 in 10 nL of CH Cl2 and 10 nL of Hi\/&téjgﬂrﬂ?acety
c acid was stirred at anbient tenperature for 2 h. The solutio
concent r W@4H2/3IBhe resi due was taken up in CH2Cl 2, washed WG $aBerat ed
NaHCG3 and brine, dried over anhdrous MgSO4 and concentrated to a solid
residue which was triturated with CHSCI\é4and filtered to produce 0.29 g of
120 (np 200-205 C). LCM% nmlz 321 (MH+). 10 Step 4 HN COOC2H5 CH _I n N
OCH3 N Q,12Q CH2 0.1 g (0.31 mml) of 120 and 0.83 g (0.35) of 5A were
coupl ed £ same manner as that described in Exanple 24, step 5to
produce 0.12 @ of the nmaleate salt of 121 (np 170-173 C). LCVMS m z 538
(MH). 15 Exa Le 26 _Step | -1 123 20 I'i a simlar nner to that descri bed
i n Exanpl e (0269,041

HaN N“OCH
95

in a manner similar to that described in Example 6, steps 5, 6, and 7, 98 was

converted to 99,

Example 22

— ci
\ /N » NH
100 o 101 OH

prepared according to:

J. Org. Chem.,1968,
33(6), 2388

A solution of 2.2 g (9.5 mmol) of 100 in 75 mL of glacial acetic acid was

10 hydrogenated in the presence of 0.5 g of 10% w/w platinum-on-charcoal for 5 h. The
reaction mixture was filtered to remove the catalyst and the filtrate was concentrated
by evaporation under reduced pressure to produce a solid residue which was basifiec
with 0.6N NaOH and extracted with methylene chloride (CH,Cl»). Methylene chioride
extracts were dried over anhydrous MgSQ, and concentrated. The residue was

15 purified by flash chromatography eluted with 10 - 30% of 7N NH3;-MeOH in CHCl; to
give 0.82 g of 101 (mp 158-163 0C). LCMS m/z 240 (MH+).



mmol ) was converted to 123 (0.08 g, 40%. 2 2 FEB 2005 WO 02/ 328%32#3@% 5SO
1/ 32141 -75 Exanple 27 Step 1 H3C CH3 CH3 124 125 To a suspensi’o EAH
(0.83 g, 22 mmol) in ether (20 nL) at 00 C was added 5 124 (3.2 g, 17.5
mmol ) in TM®(B8%) dropwi se. The reaction was stirred at BCTLHYr32A, 5 h,
and quenched by the addition of water (0.8 niL) , 20% aqueous NaCOH (0.8 nL),
and water (2.4 nL). The m xture was stir_rgg_for 15 mn and filtered and the
filter cake washed with CH2CL2. The filfrate was concentrated to give an
oi I which s gissolved in ether (30 nL) and washed with brine and dried
(MgSH™4) . ation and 10 concentration in vacuo gave 125 (2.5 g) which
was used without further purification. Step 20EtO 125 15 Step 3 'CH3 CH3 hO
-.CH3 H3C '"CH3 125 126 126 In a simlar mannexto that described in Exanple

22, step 3 and Exanple 1, steps 4, 5, a ~1250Mas converted to 126. 20 2
2 F E B 7905 WO 112.32893
N
Ci
NH +
101 OH | ~
s
5A N N—Boc
Ci
sal,
OH 0]
7\
=N
102 Boc—N
H

A mixture of 0.12 g (0.52 mmol) of 101, 0.2 g (0.52 mmot) of 5A,0.67 g (0.5
mmol) of 1-hydroxybenzotriazole hydrate (HOBt), and 0.11 g (0.57 mmol) of 1-(3-

5 dimethylaminopropyl)-3-ethylcarbodiimide hydrochioride {DEC) in 7 mL of anhydrous
dimethylformamide (DMF) was stirred at ambient temperature for 18 h. The mixture
was diluted with water and the resulting precipitate was filtered to produce 0.26 g of
102 as a white solid (mp 110-115 °C). LCMS m/z 557 (MH+).



-76 Step 4 1 CH3 126 127 -.CH3 In a simlar manner to that described in
Exanple 6, step 5, 126 was converted to 127. 5 Step 5 d C I—m n@ngS In
a simlar manner to that described in Exanple 6, step 7, 127 (,Eg rted
10 to 128wd{dh®msmespounds in Table | (first columm) are prepamakiisomt he
conpounds in the last columm of Table |I by follow ng essentially the sane
procedures as in the exanples described ove. In Table I "Crpd. No."
stands for "Conpound Nunber". 22 FEB 20 112/ 32893 TABLE | 77

PCT/ US/ 32151 Crpd. No. STRUCTUREMass Spec. [MH "Starting Material 0 NCQ ~
INH HC1 0 $4e@0. 1 NHC1 NH

O
N N
P77

4

S

102 Boc—N N
H
Ci
aal;
8] ]
7\
103 =N

Boc—N
H

To a stirred solution of 0.34 g (2.7 mmol) of oxalyl chioride in 3 mL of anhyrous
CH2Cl; at ~70° C was added 0.44 g (5.7 mmol) of anhyrous methylsulfoxide in 2 mL
5  of CHxCl,. After being stirred at —-70° C for 10 minutes, the reaction mixture was

added 1.2 g (2.15 mmol) of 102 in 10 mL of CH,Cl,. The stirred mixture was kept at
—70° Cfor 0.5 h, mixed with 1.8 mL (13 mmol) of triethylamine, and then allowed to
warm up to ambient temperature by itself. The mixture was diluted with water and
extracted with CH,Cl,. Organic extracts were washed with brine, dried over

10 anhydrous MgSO, and concentrated to produce 1.18 g of 103 as a glass. LCMS m/z
565 (MH+).



0 201456.1 IN/ NH I \HC O 202456.1 2030531.11 , NH HCl 04CH 99, 1NH O 22

FEB 2005 WD 02/32893 78 GsO | / NH N HCl aevo--, G 2050497.1 N REEB M O
206517.1 Nzz~ NH N HCl o rN :

WO 62/32893 PCT/USU1/32551
-67 -
Step 4
cl
aal
o) 0
103 J )
Boc—N
H
ci
and
N o
I 74 \
0%t 404 —
H,N N
Cl
an,
N 0 ‘
| 74 \
OCH,
105 HN
O
CoHsO

A solution of 0.8 g (1.44 mmol) of 103 and 0.6 g (7.2 mmol) of methoxylamine

hydrochloride in 40 mL. of ethanol and 40 mL of pyridine was heated under reflux for
5 18 h. The mixture was concentrated and the residue was taken up in ethyl
acetate/ether and washed with water. The organic solution was dried over anhydrous
MgSO, and concentrated to 0.65 g of viscous reidue which was dissoived in 8 mL of
trifiuoroacetic acid and 8 mL of CH,Cl» and stirred at ambient temperature for 18 h.
The solution was concentrated and the residue was basified with 1N NaHCO3 and
10  extracted with ethyl acetate. Organic extracts were washed with brine, dried over

anhydrous MgS O, and concentrated to a gummy residue. Purification of this residue
by fiash chromatography with 5 - 8% of 7N NH;-MeOH in CH.Cl; produced 0.151 g of

104 as a gum, LCMS m/z 484 (MH+) and 0.146 g of 105 as a glass, LCMS m/z 556
(mH+).



2070549.1 F FI / NHecr, HO C/ /N 208599.1 o " | / NH NHC 209%%%91 2 FEB
2005 WD 82/32893 79 cao/ NH N 1 HC 1 / ON 2100565.1 NH ct, @ 1483
CH NH ~NHCI 0 NFSZ 212484.1

WO (2/32893 PCT/USE/32151

-68 -

Mixing a solution of 0.056 g of the free base of 104 in ethyl acetate with a
solution of 0.04 g of maleic acid in ethyl acetate produced a precipitate which was
isolated by filtration to give 0.06 g of a dimaleate sait of 104 (mp 155-160 0C).

5 Example 23
Step

1
C N . C
O OH
106 ~=N 107 NH

J. Med. Chem.,1976,
18, 360

2.4 g (10. mmol) of 106 were reduced in the similar manner as that described
in Example 22, step 1 to give 1.5 g of 107 as a semi-solid. LCMS m/z 240 (MH+).

10

Step 2
C
c OH D
OH H ! / N
107 108

Boc—NH
1.5 g (6.31 mmol) of 107 were coupled with 3 in the similar manner as that
described in Example 22, step 2 to give 3.g of 108 as a solid ( mp 104-106 °C).
15 LCMS m/z 557 (MH+).



J 1 .~ NNHHCl o NH 213583.1 0 -~/ NH HCl 2140552.1 o'er' { N NH | HCHNFHZ
215471 WO 02/ 32893 80 22EE. B2005 PCT/L Sol /3211 NH ct, HCl 21651232E£&J
[ r 217512 &-CN C,-q /C C

WO (12/32893 PCT/UStH/32151t

-60-
Step 3

Cl

o
108 / X
—N
Boc—NH
Cl
o
<
o
109 /X
—N
Boc—NH

1.17 g (2.1 mmol) of 108 were oxidized in the similar manner as that described
in Example 22, step 3 to give 0.7g of 109 as a glass. LCMS m/z 557 (MH+),



218504 d F I CN F 14, 0 219454 &CN 220470 , Df i OlCL NHCQ,9y HAO O
221456 22 FEB 2005 WD 02/32893 81 How ONI1 / NHCQ [/ | iNCt"Z?F'EIﬁM?I
222456 H3CO CN

WO 12/32893 PCT/LS1:32151

-70 -
Step 4

Cl

8]
109 N—”—CN

0 / \
—N
Boc—NH
SO0
! TC
o 110 © 7 N
—N
N O‘]’b H,N
b T
OCH
3 111 ° / __:
C,oH:0 NH
Al _g_

0.32 g (0.58 mmol) of 109 were reacted with 0.6 g (7.2 mmol) of
methoxylamine hydrochloride in the same manner as that described in Example 22,
5  step 4 to provide 0.065 g of 110 as a gum, LCMS m/z 484 (MH+) and 0.12 gof 111
as a glass, LCMS m/z 556 (MH+).

Example 24
Step 1
0 0
HaC(
HO - N
Lo, —atlo.
112 HaC gy, HaC' CHs
113

J. Med. Chem., 1894,

10 37 (16), 2537



i NOCH ~C-D O NI-63 223495 0. \ NH-- ? -HC ~ o tas2 224470 CH NO | |
NH ~ i NHCL o 225470 JyCNOF CF | / | N3 226504 ol ~p ~ NHC/ iN 2270
Ni t 484 WD 02/ 32893 82 2 2 FEB 2005 22 FEB 1005

WO 012/32843 PCT/US01/32131

-74-

A mixture of 18 g (74 mmol) of 112, 7.2 g ( 74 mmol) of N,O-
dimethylhyroxylamine hydrochloride, 19.4 g (15 mmol) of N,N-diisopropylethylamine,
1.1 g (8 mmol) of HOBt and 14.2 g { 74 mmol) of DEC in 80 mL of anhydrous DMF
was stirred at ambient temperature for 18 h. The mixture was diluted with water and
5 exiracted with ethyl acetate. Organic extracts were washed with 1% NaHCQ; and
brine, dried over anhydrous MgSO, and concentrated to give 15.5 g of 113 as an oil.
LCMS m/z 287 (MH+).

Step 2

0 0
AEON 7 \ o)
N —_—
Oy T SO
13 H3C Gy

114 HsC' &,
10

To a stirred solution of 2.9 g ( 18 mmol ) of 2-bromopyridine in 30 mL of
anhydrous THF at -78°C was added 7.5 mL of 2.5M solution of n-BuLi in hexane
dropwise for 0.5 h. After being stirred at -78°C for 1 h, the reaction mixture was
added a solution of 5.1 g ( 17.8 mmol } of 113 in 15 mL of THF. The mixture was

15  allowed to stir at ambient temperature for 48 h, mixed with saturated aquous NH4Cl
and extracted with ether. Organic extracts were washed with brine, dried over
anhydrous MgSOy and concentrated to produce 5.7 g of 114 as an oil. LCMS m/z 305
(MH+).

20 Step3

0
7/ N\ 7/ N\

_ —_—
N c‘}(CHs = N XH:».
114 HaC tu, 115 H3C by

A solution of 3.15 g (10.4 mmol) of 114 and 3.47 g (41.6 mmol) of
methoxylamine hydrochloride in 30 mL of ethanol and 30 mL of pyridine was heated
under reflux for 18 h. The mixture was concentrated and the residue was taken up in

25 ether and washed with water. The organic solution was dried over anyhdrous MgSQa4
and concentrated to give 2.5 g of 115 as an oil. LCMS m/z 334 (MH+).



N CHOr f N 2280 Nip472 oECHO / N 2290486 AFL F3C/ CN f\ i F NCF3 230F O M
572 Fcli 0doff Ni NJF3CN\ FiN FF 0 231505 0 CH flO | §h(QpQsF

WO (02/32893 PCT/USH/3218)

-72-
Step 4
QCHs QCH3
@J“«O —
= ’

HSC CH3

A solution of 2.4 g (7.2 mmol) of 22 in 20 mL of CH,Cl» and 20 mL of
trifluoroacetic acid was stirred at ambient temperature for 1 h. The solution was
5 concentrated. The residue was basified with saturated ageous NaHCOj3 and
extracted with CH2Cl;. Organic extracts were washed with brine, dried over
anhydrous MgSO, and concentrated to give 1.41 g of 23 as a glass. LCMS m/z 234

(MH+).
10 Step$S
OCH;
OCH3 N
7 N\
Lo T - OO

HoN
A mixture of 0.466 g (2 mmol) of 116, 0.517 g (2.2 mmol) of 5A, 0.276 g (2
mmotl) of HOBt and 0.46 g (2.4 mmol) of DEC in 20 mL of anhydrous DMF was stirred
at ambient temperature for 18 h. The mixture was concentrated by evaporation unde.
15 reduced pressure at bath femperature of 25-45°C and the residue was
chromatographed with 4% (7N NHy/CH3OH) in CH2Cl, to produce 0.48 g of syrup
which was dissolved in 15 mL of EtAc-EtOH (3:1 v) and mixed with a solution of 0.26
g of maleic acid in 10 mL of EtAc-EtOH (1:1). The resuting precipitate was filtered fo
prodice 0.35 g of the maleate salt of 117 (mp 160-163 0C). LCMS m/z 451 (MH+).
20



CH, 232F452 ~G43 CHO a Hcr, & ~Nct, NH2 233518 WD 112/32893 83 2 2 F E B
700 PCTJ ' (11132151 4.c-~Fi3C ° CN 11 N ON [2 234450 5\ \ OyBGEH 7005/ N

ya" O NH2 2\%8%?/%28%040 NlZ a NH 236423 off i NH3CcL CH3 NBQG 1/t s01:3315]

-73-

24 . Q—JLCJJ_

N" “NH—Boc CH3
1A loc 118

To a stirred solution of 4.16 g (20 mmol) of 1A in 80 mL of anhydrous THF at
5  -78°C was added dropwise 17 mL of 2.5M solution of n-Buli in hexane fér 25

‘minutes. After being stirred from -78°C to room temperature for 1 h, the reaction
mixture was added a solution of 6 g (22 mmol) of 26 in 100 mL. of anhydrous THF and
kept at room temperature for 18 h. The mixture was mixed with saturated ageous
NH4Cl and extracted with EtAc. Organic extracts were washed with brine, dried over

10 anhydrous MgSQ, and concentrated to produce 6.1 g of 118 (mp 146-148 °C). LCMS
m/z 420 (MH+).

H3C CH,
Boc 118 OCH3
b O
HC CH
cooc:ZH5 119
15 A solution of 3.71 g (8.8 mmo!) of 118 and 3.7 g (44 mmol) of methoxylamine

hydrochloride in 40 mL of pyridine and 40 mL of ethanol was heated under reflux for 2
days. The mixture was concentrated and the residue was taken up in CH,Cl and
washed with saturated ageous NaCl. Organic solution was dried over anhydrous
MgSO, and concentrated to give 2.6 g of 119 as a glass. LCMS m/z 421 (MH+).

20



O N p 237423 4c~'1 - / NH C ON1(O9HCI O NH, 238436 ~cH, HO Ni YO O NH
239451 WO 02/32893 84 2 2 FEB Mb PCT/USII1,1321;1 OH O NFBCCXZ—Z?EB(I@-B

ONBor, 0 240423 N H3CQ N, O 19Nc NBOC 0 241423 P-N NJ 0 Vb Qoraanss
-74 -
Step 3
OCH; OCH3
— N
DOy DO
HT H3C
COOC,Hs COOCZHS

A solution of 0.9 g (2.14 mmol) of 119 in 10 mL of CH,Cl; and 10 mL of
trifluoroacetic acid was stirred at ambient temperature for 2 h. The solution was
5 concentrated. The residue was taken up in CHzClz, washed with saturated NaHCO3
and brine, dried over anhdrous MgSO,4 and concentrated to a solid residue which was
triturated with CHaCN and filtered to produce 0.29 g of 120 (mp 200-205 °C). LCMS
m/z 321 (MH+).

10 Step 4
(I)CH3 OCH;,
N N
7\
121 =N
COOCZHS Hz

0.1 g (0.31 mmol) of 120 and 0.83 g {(0.35) of 5A were coupled in the same
manner as that described in Example 24, step 5 to produce 0.12 g of the maleate salt
of 121 {mp 170-173 °C). LCMS m/z 538 (MH+).

15
Example 26
Step1

122 - 2CF3COH

20 In a similar manner to that described in Example 6, step 7, 122 (0.26 g, 0.41
mmol) was converted to 123 (0.08 g, 40%).
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FI. ¢ - Q. Cydbo MeNge3 PCT/USOL/32151
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Example 27
Step 1
: HsC{ H3(;,
HSCW\/N\CH:; — HC\,@\}‘CI’%
O
124 125

To a suspension of LAH (0.83 g, 22 mmol) in ether (20 mL) at 0° C was added
5 124 (3.2 9, 17.5 mmol) in THF (15 mL) dropwise. The reaction was stirred at 0° C for
1.5 h, and quenched by the addition of water (0.8 mL), 20% aqueous NaOH (0.8 mL),
and water (2.4 mL). The mixture was stirred for 15 min and filtered and the filter cake
washed with CHCL,. The filtrate was concentrated to give an oii which was
dissolved in ether (30 mL) and washed with brine and dried (MgSQy). Filtration and
10  concentration in vacuo gave 125 (2.5 g) which was used without further purification.

Step 2
EtO
HiC
H na > Y N
Q\/Q\/N\Ci'b CH3
125 126
15 Step3

H3C '
H Ne_ > Lo
CHs e
K/@/N\CH:}

125 126

In a similar manner to that described in Example 22, step 3 and Example 1,
steps 4, 5, and 6, 125 was converted to 126.

20
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NCN

WO 12/32893 PCT/USH1/3215]
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Step 4
Lio
) Ha(i N
-
\/O\)\CHB K Hsfi _
126 CH3
127 -
In a similar manner to that described in Example 6, step 5, 126 was converted
to 127.
5
Step 5
0
cl HaQ
J \ﬂ_-/ o
V N O ——
o 121
0
Cl HQ
QYO \ﬂ_/ o
N
I O
H3CO"’N 128
In a similar manner to that described in Example 6, step 7, 127 was converted

10 to128.

The compounds in Table 1 (first column) are prepared from the compounds in
the last column of Table 1 by following essentially the same procedures as in the
examples described above. in Table 1 “Cmpd. No.” stands for “Compound Number”.



O 253457 2 2 FEB 2005 WO 02/32893 86 PCT/L"SOli32 t * | | H3C IQ%M@G
50

254471 oj H3 NC + 2550 NH=465 Cl, NCr & I \ NCN1 .~H 2
~HONI . NI [ ;8CHCO0 nO 257422 ~ NCHOC ( N, N et
WO 02/32893 PCT/USO1/32171
77
JABLE1
Cmpd. No. STRUCTURE Mass Spec. [M"H]’ Starting Material
O
B Jone
N
| NH
(\ RN
m i P -HC!
8]
200 470.1

X
z—op
zi

TID)I\OW(\ ® el H

201 456.1

c /@JN\OW(\ ® e

202 456.1

F

%

HCl

203 ° 531.1

204 489.1

4
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, H3 CO0O 258406 14-k 1 4 ct, t

78

205 497.1

206 517.1

NH
*HCl
N
A
| &
207 0 549.1
Fl-F
NH
? *HCI
N
»@ft@ A
208 o 599.1
U I
J Feae!
|
N HCI

209 : 568.1
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H
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&

HC!

211 483

H
“HCI
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\z_/
zg

212 484.1

s
O

H

*HCY

213 583.1

’ <HCI
| =
c H(O . N
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H

.
O

H

| “HCI
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Q

215 471
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H,
=78
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NH
Sy
NYO P *HC!
0 N,
216 512
Sy ]
@ N\E/O I 2N
9 L,
217 512
ACH,
f CL ; _CN
R
&'p { M
Cl
o]
218 504
?IQ'E
CN
AN
| o
o Ny
219 454
~CHy
? ;
7 4 CN
_
| o
N,
220 470
_OH
|
=
c l /N NH
0 N, <HCI
221 456
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PCT/USH/32151
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HO\IN 1e)
' -
o =N NH
o N, HC
222 456
CH,
s H;CO CN
\”/O > ;
P
OCH,
ne® a NH,
223 495
o
‘ °\|N
= HC
(o3 N-& .
224 ‘ 470
s
N,O
' NH
R
| A *HCI
° N,
225 470
3 fon
N FsC
F. I =N .
o NH,
226 504
i
9{
!N C-H, NH
| AN HC
G 2N
o N,
|27 484




respectively, above, by techniques well known to those skilled in the art.
1CH3 N 105 Example 28 Step 1 CH3 NCONNHR D NHCG-~SN Elfﬂzjgﬂﬁﬁ 0
CO2Et 285 solution of 1.00 g (8.13 mmol) of pyrim dirre hyde 67
(Step 2 ofw‘ﬁ%{%i’g 13) in 40 m of CH2Ol 2 was added 1. 36 rrLP%l( 154821301y of
ethyl isonipecotate and 2 drops of acegpc acid. The m xture was stirred for
40 mn. at room tenperature, after which 2.58 g (12.17 nmol) of NaBH( QAc) 3

was added. The reaction mixture was then stirred for 20 h at _room
tenperfature, diluted yHth aqueous 15 NaOH (pH adjusted to 11) and exfjracted
with dH2C1 2. Qr gani cPphase was dried Fnd concentrated, and f§he resi due was
flash [chr omat g ‘ A3 in WD 02/ 32893 -91 BO5 | PCTI |-
Su 1; §32_ 15 | ce 1.55 g (5.87 ; of am ne 285
as a el | owi sh U NH2 g 286 Tofa I n of $.83 g
(14.5Y mol ) d 3: 1 : 1 mxture of THE - MeOH|{- H20
was added 1. 23 nonohydrate. The reaction m xjure was
stirrdd at rog concentrated, fand the residug was
dri ed {undeg hijgh vacuum to produce 3.B4 g of4grude acfd 286 |ithium galt
?f& CHO
® ]
ZN
Y NH,
229 ' 486
?xﬂ FaC CN
|
F I\\ CF.
ZN *
F o N
F
230 572
o 2
N
I ! Yy~ “oH
l F.C7 N
K v, /N
F 0
231 505
o
,.)‘@ ‘/\’ IN CHO
o N,
CH, F
F
232 452
LCH, !
9 CHO
[+ T
JegoVepe c
=N
0 N,
233 518



io as a yellow solid. Material could be used directly or could be purified
by passing through a silica gel plug eluting with ca. 3 N NH3 i?ZW%gWW5
Step3 N, w B, HkB 287 15 To a mixture of 3.32 g (14.05 mpdp@fysded;d 286
and 4.07 g (14.05 mol ) of 4

[ (E) - (met hoxyi ni no) - 2- pyri di nyl met hyl ) p¥eri di ne di hydrochl ori de (see
Compound 447 below) in 40 nL of DVF was added 8.94 niL (70.25 mmol) of

4- et hy-ret-phehi-ne—anrt—4—0—m—23-5Z2rmot—of—56—wt—T-9%tsotutTomof
- pr opdnephosphoni ¢ acjied, cyclic anhydfide in ethyl acktatg Qe _cEraciion
m xturle was siirred for 4.5 h at 50C followed 20 by 1§ h at frogm _
t enperlature. ¢oncentfation of the mxture was foll owed by expgsure o high
vacuurh for 24 |k r ' DMF. The residue Wwas partitioned
betmegn aqueoys 2,1 igahi ¢ phase was separated, dried and 2 2
FEB 2Q05 WO 02/ 32893 PCTT$01132151 -9R concentrated, jand the residuel was

fl ash |chr omat ¢gr aphed (5-P5% ca. FEINNH3 in MOH CH2C 2) to produce 4.60 g

(10.53 mol; 15 % of amide 287 as a |ight tﬁf foam} M5 438 (M+l). B
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of water and 5 m of nethanol. The reaction yielded 6.35 g. of product 289
nmelting at 280-285 C (deconp.). Step 2 COOH CH2COH NH2 /L ~NH22HT RFO
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A mxture of 297 (1 g, 10 mmol) in 1:1 water-di oxane (50 nL) was tpgatmdnrs

with Et3N (4 nL, 13 rnnol) and BOC20 (2.8 g,13 mmol ) at 4C and allowed to

warmto 25 20C for. one day. The solvent was then renoved in vacuo. The
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20 THE (20 nL) was slowy added. The reaction was then heated to 60 C for
h. After cooling to 20 C, the reaction was diluted with ether, % Bﬁ]ﬁﬁl& ]
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The isomers 246A and 253A, below, can be separated from 246 and 253,
respectively, above, by techniques well known to those skilled in the art.

|/CH3

~0

N 3
N N
0 NH;

N y Nz
, /4
H:;C—<S I NT’/Q/U

s 253A 0

Example 28
Step 1

285
10 To a solution of 1.00 g (8.13 mmol) of pyrimidine aldehyde 67 (Step 2 of
Example 13} in 40 mi of CH2Cl; was added 1.36 mL (10.58 mmot} of ethyl
isonipecotate and 2 drops of acetic acid. The mixture was stirred for 40 min. at room
temperature, after which 2.58 g (12.17 mmol) of NaBH(OAc); was added. The
reaction mixture was then stirred for 20 h at room temperature, diluted with aqueous
15 NaOH (pH adjusted to 11) and extracted with CH2Cl,. Organic phase was dried and
concentrated, and the residue was flash chromatographed (4-8% ca. 3 N NHz in
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MeOH/ CHCly) to produce 1.55 g {5.87 mmol; 72%) of amine 285 as a yellowish

solid.
Step 2
CO.H
(Y
| e
N. _~N
NH,
5 286

To a solution of 3.83 g (14.51 mmol) of ester 285 in 60 mi of 3 : 1 : 1 mixture of
THF - MeOH - H,O was added 1.22 g (29.02 mmol) of LiOH monohydrate. The
reaction mixiure was stirred at room temperature overnight, concentrated, and the
residue was dried under high vacuum to produce 3.84 g of crude acid 286 lithiumn salt
10 as a yeliow solid. Material could be used directly or could be purified by passing
through a silica gel plug eluting with ca. 3 N NH3 in MeOH.

Step 3
o
N~ “NH,
0
287
15 To a mixture of 3.32 g (14.05 mmol) of acid 286 and 4.07 g (14.05 mmol) of 4-

[{E-(methoxyimino)-2-pyridinylmethyl]piperidine dihydrochloride (see Compound 447
below) in 40 mL of DMF was added 8.94 mL (70.25 mmol) of 4-ethylmorpholine and
14.0 mL (23.52 mmol) of 50 wt. % solution of 1-propanephosphonic acid cyclic
anhydride in ethyl acetate. The reaction mixture was stirred for 4.5 b at 50°C followed
20 by 14 h at room temperature. Concentration of the mixture was followed by exposure
to high vacuum for 24 h o remove remaining DMF. The residue was partitioned
between aqueous NaOH and CH,Cl,, organic phase was separated, dried and
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concentrated, and the residue was flash chromatographed (5-15% ca. 3 N NHz in
MeOH/ CHCl,) to produce 4.60 g (10.51 mmol; 75 %) of amide 287 as a light tan
foam. MS 438 (M+1).

5  Example 29
Step 1
Reference: J. Heterocyclic Chem., 1966, 3, 252.
0
NH COOH
% (o] X NH>
) —
N
288 289

3,4 Pyridine-dicarboximide 288 (10.0 g; 67.5 mmoles) was dissolved in 162 g.

10 of 10% aqueous NaOH and the solution was cooled fo an internal temperature of 7°C
in an ice-salt bath. Bromine (3.6 ml; 70 mmoles) was added dropwise. After the
addition, the solution was heated for 45 minutes at a bath temperature of 80-85 °C.
The yellow solution was then cooled to an internal temperature of 37 °C, then 17 mi of
glacial acetic acid were added dropwise to a pH of 5.5. The resulting mixture was

15  saved ovemight in a refrigerator. The solid formed was filtered and washed with 5 mi
of water and 5 ml of methanol. The reaction yielded 6.35 g. of product 289 melting at
280-285 °C (decomp.).

Step 2
COOH CH,OH
N NH, N NH,
| — ||
-~ -5
N N
20 289 290

Solid Compound 289 (9.5 gr.; 69 mmoles) was carefully added in three aliquots
to a slurry of lithium aluminum hydride (8.5 gr.; 250 mmoles) in 200 ml of dry
tetrahydrofuran. The resulting hot mixture was stirred at room temperature for two
days. After cooling in an ice bath, the reaction was quenched with very careful

25 sequential dropwise addition of 10 ml of water, followed by 10 ml of 15% aqueous
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NaOH, then by 30 ml of water. The resulting solid was filtered through a pad of
Celite and washed several times with THF. The oil obtained after evaporation of the
solvent, solidified on standing. The reaction mixture was purified by flash
chromatography on silica gel using 5%MeOH(NH;)EtOAc as eluent yielding 6.21

5 (72%) of Compound 290 . LC-MS: m/z = 125 (M+1).

Step 3
CH,OH CHO
- NHe NN
I > - ! >
N N
290 291

Manganese dioxide (29 gr.; 334 mmoles) was added, in one portion, at room
10 temperature, to a suspension of 3-amino-4-hydroxymethyl pyridine 290 (5.0 gr.; 40.3
mmoles) in 500 ml of chloroform with good stirring. After two days, the solid is filtered
through a pad of Celite and washed with chloroform. Removal of the solvent using
reduced pressure yielded 4.2 grams (85%) of Compound 291 as a yellow solid.

15 Step 4
COOEt
CHO COOEt
] - NH2 _ N
+
N N L NHe
291 -
N
292

A dry dichloromethane (400 ml) solution of ethy! isonipecotate (12.5 gr.; 79.5
mmoles) and 3-amino pyridine 4-carboxyaldehyde 291 (3.33 gr.; 27.3 mmoles) was
stirred at room temperature for one hour, then 60 grams of activated 3A molecutar

20  sieves were added. The mixiure was stirred for an additional 90 minutes, then 20
grams (96.4 mmoles) of sodium triacetoxy borohydride was added at room
temperature in one portion. After stirring for three days, the solid was filtered through
a pad of Celite and washed with dichloromethane. The solution was stirred for 15
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minutes with 100 ml of saturated aqueous sodium bicarbonate then separated from
the aqueous layer. The organic layer was washed two more times with saturated
aqueous sodium bicarbonate, then with brine and dried with anhydrous sodium
sulfate. After evaporation of the solvent, the resulting oil was purified by flash

5  chromatography on silica ge! using EtOAc:Hexanes:MeOH(NH;) as eluent. The
procedure yielded 6.8 gr.(94%) of Compound 292 . FAB-MS: m/z = 264 (M+1).

Step 5§
COOEt COOLi
N N
——e=
\ 7 >
: 292
10 Ethyl 1-[(3-amino-4-pyridinyl)methyl}-4-piperidinecarboxylate 292 (4.75 gr.;

18.04 mmoles) was stirred for 24 hours at room temperature with 1.51 gr. (36
mmoles) of lithium hydroxide monohydrate in 75 mf of methanol. Removal of the
solvent using reduced pressure yielded Compound 293 as a white solid.

15 Step 6
' COOLi
NH
N
o)

‘ N NH, <+ N7 > NH,

P g |

293 28

4-(2-pyridinylcarbonyl)piperidine 28 (Step 4 in Example 6) (0.3 gr.; 1.58
mmoles), lithium 1-[(3-amino-4-pyridinyl)methyl] -4-piperidinecarboxylate 293 (0.34
gr.; 1.4 mmoles), DEC (0.38 gr.; 2.0 mmoles), and HOBT ( 0.27 gr.; 2.0 mmoles) were
20  stimed at room temperature in 10 ml of dry DMF for two days. The reaction was



I O0Oi H 0 3290 OH 424 [ N NFI2 O 330l . NFL453 0 ,O0 3311 N 4§qumﬂmﬁN H
z OO NNN 332\ 488 ' NINc iN NH

WO 02/32893 PCT/USIH/32151

-95a-

quenched with 50 mi. of 0.5 N aqueous NaOH, then the solution was extracted with
dichloromethane. The combined extracts were washed with brine and dried over
anhydrous sodium suifate. The product 295 was isolated by flash chromatography on
silica gel using EtOAc:Hexanes:MeOH(NHs3) (50:45:5) as eluent. Yields: 0.27 gr.

5 (47%). FAB-MS: miz = 408 (M+1).

Step 7
o 0
H3C_O
N s N
0. N NX N
N/'I = | NH; Nf'l 296 = | NHz
295
= \N ™ \N

1-{{[1-[(3-amino-4-pyridinyl)methyl}-4-piperidinylcarbonyl}4-(2-

10 pyridinylcarbonyl)piperidine 295 (0.196 gr.; 0.48) and methoxyamine hydrochloride
(0.401 gr. 4.8, mmoles) were heated, under N, at a bath temperature of 70°C for 24
hours in 6.0 ml of dry pyridine. After removing the pyridine using reduced pressure,
the residue was treated with saturated aqueous sodium bicarbonate. The resulting
mixture was extracted several times with dichloromethane. The combined extracts

15 were washed with brine and dried over anhydrous sodium sulfate. The reaction
mixture was purified by silica gel preparative thin layer chromatography. The plates
were eluted with EtOAc:Hexanes:MeOH{NH3) (60:35:5) and the product 296 was
extracted with 10% MeOH(NH3)/EtOAc. Yields: 0.15 gr. (71%). FAB-MS: m/z =437
(M+1). |

20

Example 30 Step 1
O C

>—<>NH —_— >—<>NBOC

HO HO
297 298

A mixture of 297 (1 g, 10 mmol) in 1:1 water—dioxane (50 mi) was treated with
EtN (4 mL, 13 mmol) and BOC,0 (2.8 g, 13 mmol) at 4°C and allowed to warm {o
25 20°C for one day. The soivent was then removed in vacuo. The residue was taken
up in 1;1 water—ethyl acetate and the organic layer was discarded. The aqueous
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layer was acidified with 1 N aqueous HCI and extracted three times with ethyl acetate.
The combined organic phases were washed with water and brine, dried (Na,S0O,),
and concentrated to give 298 as a white solid (1.8 g, 90%).

5 Step2
) o)
>—<>NBOC — - MNBOC
HO HaC~—N
298 \O 299
/
HaC

A mixture of 298 (1.8 g, 9 mmol), N,O-dimethylhydroxylamine hydrochloride
(2.6 g, 27 mmol), EDCI (5 g, 27 mmol), HOBt (0.1 g, 1 mmol), and DIPEA (12.5 mL,
72 mmol) in DMF (30 mL) was stired at 20°C overnight. The reaction was then
10 concentrated to half volume in vacuo, poured onto water, and extracted three times
with ethyl acetate. The combined organic phases were washed with saturated
aqueous NH4Cl, saturated aqueous NaHCO,, water and brine, dried (Na.S0y4), and
concentrated to give 299 as a clear oil (2.1 g, 98%).

15 Step3
o)
}—CNBOC P I \ NBOC
—N N/
% 299
/ 300 ©

To a solution of 2-bromopyridine (1.2 mL, 12 mmol) in THF (60 mL) at -78°C

was added n-Buli (8 mL of a 1.6 M solution in hexanes, 12 mmol) dropwise over 15
min. After stirring for an additional 30 min at —78 °C, a solution of 299 (1 g, 4 mmol) in

20  THF (20 mL) was slowly added. The reaction was then heated to 60 °C for 1 h. After
cooling to 20 °C, the reaction was diluted with ether, quenched with saturated
aqueous Na>S0Q4, and dried with solid Na;SO4. The mixture was filtered through a
plug of solid Na,SO, and concentrated in vacuo. Flash column chromatography (0—
20% ethyl acetate-hexanes) yielded 300 asa yeliow oil (0.12 g, 11%}.

25
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Step 4
0
D o~ Qo OLCL
b, —_— ~
N 7
N N NH,
300 © N
“OMe 301

Following procedures similar to those of Steps 4 to 7 of Example 6, compound
301 was obtained. MS 409 (M+1).

Foliowing procedures similar to those described in the examples above, the
compounds in Table 2 were prepared.
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If one were to follow procedures similar to those described in the examples
above, the compounds in the “Structure” column of Table 3 would be obtained using
the starting material listed in Table 3. Each compound in Table 3 is a mixture of
oxime isomers, as represented by the "~ bond between the oxime nitrogen and the

5 OH or OCH;z moiety. In Table 3 “CMPD" stands for “Compound”.



O N+ OON CHO NN--- N NH 2 0 WO 02/32893 115 22 FEB 2005 PCT/

CHO 398SO N ,,0 ~ S NNH2 0 H3CO.N ~ Ny CN (fcN! Nom1 NNH%f)Eﬁﬁg%Z,N
; 151
CVPDSt ructureStarting Material CCl 401N N N | '

WO (12732893 PCT/USIM 32151
112
JABLE 3
CMPD Structure Staﬂ_ng Material
L) 0
N’\(*N
380 NH
@”‘ﬁYO Sy
! 2 HC
O
381 N =N NH
0
N =N
382 ©/U\O | NH
0 HCI
o)
N N
383 | NH
F NYQ D"
O HCI
HyCO.. Q/CHO
N oN HsCO
wl T CCTC a
HsCO N]Q N/)\NHZ
o)
HyCO. 0
jspovens jepe?
385
HaC N N/)\NHZ HyC
0 HCI
H3CO. O CN
J S IO
386
0 N NZ “NH,
0




0 NH3CQ)" NN-12 0 Cl
~n TiIiNNNH2 0 H3CO ,N 404N I AN CK 2S CN N i

/ NrOCH3 cl

NN CN OSKg6M: Akeds

113

0 402N N NI

NNH2. ~ 0 K3CO-N
N NH 2

(H3C) 2N, i@%%ﬂ%ﬁ

PCT/US01/32151

CMPD Structure Starting Material
H300..N Cl CN
Cl ) N/\F)N\
387
N N “NH, cl
cl 0
HiCO-,, CN
58 Cfb T
. N\“/O N//'\NHZ
0
HCO. CN
N N ©:C|
I Nj‘/o N//'\NHZ
0
HgCO..N H;C CN
HaCO N ‘ \i
390
N N7 NH OCH,
OCH,4 0
HyCO. CN
N N
F4C
ol L0 1 A
g NW,Q A
0
cho..N F
CN
N, \/9[4\
392
F F N N” NH F
o}
o [
393
N N NH CFy
CFa 8]




H3G IT S YL SNNH 0 H3co. cIl C N ~N)a NHBoc 406N NNH NH 2 2220FE~3~1&32C
N NON}N 407fN N h Boc H3CO N NH2 0 WO 02/32893 116 2 2 F EB 20D5 PCT/

501/ 32151‘90\/PDStructureSt arting Material N N,OCH3 N 08HZN N N Bo HN _CH3
2/32893 PCT/USO1/3215]

--

114

CMPD Structure ‘ Starting Material
HyCO- 0
394 _
ol N7 N N/)\NHz FoC” N
0
HyCO.,, ~CHO
L,
N

t\fbj{om

HiCO cl
/@fb QCN
396 /\f\
Hacoaq N \©/
OO
397
N N “NH,
o
HiCO-, CHO

J

388

Ry
i

H,CO. I N\\‘/CN
308
=N N N/ NH,
0
H;,CO CHO

JLToo,




i I N~ NNH2 OO0 H3CO'" NH C0. C 3 409N NON N ~ /CH3 N_ NNH2 |30oc CH3 O
H3CO.,N0H3C1).NNN410/NNCHSN~NBOCNHZCH30N011H;CO.21-|F%US
WO 02/32893 PCT/USH/32151
115
CMPD Structure Starting Matenal

N/\?N
401 |
HCO ™ N)ﬁ N/)\NH2

Cl
' X
0] =N
0
N ~N =
402 [
Np N‘)\NHZ I/N
8]
I N CN
=N

HaCO,
403
=N N N/ NH,
o}
HaCO.., Clo,S CN
N <N U
404 l
Nm):) N/J\NHz
.80 0
{(HiO) N2

CN

+OCH N
N 2 H30~'</ ]/
3]

N e
4 N N
405 Hacﬁsm\p | A
N 2

o
HQCO-. Cl\@
Cl i
N’\(‘\‘N NHBoc
406 N =
NH, N” "NH,
o]

2 Hozc’\o
Y N’\(*N Negoc
407 N N A
2




AN\ . 3 N(/ NNCJ~CFi 3 ON, H3C N NH2Boc 0 O H3CO N H3C0. 12UN i H3C NN
CH3 N N NH2Boc 0 O H3CO.Nco HN . 413(IN, 3 ONCFA N~ ~ F NBocl-l\IrgBms
HBCO'N C HQ 4%24}58% NN, N PCT/USI/32151
116
CMPD Structure Starting Material
e
HaN BocHN™ | C
408 ? H3

409

Np I\i
o
N” “NH,
o
H;\,CO..N
CH, N” "NH,
o

414

saeNeas!
N._.= N N/NH
O

HyCO.
H3CO.
| N\ N/TQN 3 ':J/U\O
41 ~
o |4~ N NA\NHz CHy NN,
CH, 0
H3CO...N 8]
HaCO\
JopeveRs: 50
HaC Z N N/ NH, Fs Boc
8]
H300...N 0]
HsCO.
2
0 .
HaCO., 0
HsCO.
OO OO !
413 C N.
g SN N7 NH, b Boc
' 0
H;CO...N




N NH2 0 22 FEB2005 WO 02/32893 117
Material H3CO'N O 15N H3CO.

41Fi LIN H3GQ @azkogt L CHB N " 3~ 1 (

/" N1CH3 ON, NNH2 BoC (H3C)2N 0 H3

PCITUS J1 32151 CMPDStruct ur

d BoC NNH2  F3C 0 H3CQ,eNcupsa

"7

SN

151

CMPD Structure

Starting Material

0.
HaCO.,

415

jeaeBeR s
(HaC)2N N N® “NH
o

H3C 0\

Haco—-

416

N
jsaeleas:
F.C” g N N”'\NH
0

HaCO. N

417

GO, O

N+

Ny, NN N7 “NH
0 .

H,CO.

418

N
N
= N =N
YOO
NZ N N')\NH,_
O

HiCO-,

419

RCAONORS!
# N N” ~NH
o

2

AOCH;

420

N
-~
YaeUeay
HN N\'(O N//']\NH
-0

H,CO.

421

N
NW/Q NANHZ
o




&N\t 0 417’
H3co, ~ N
NH Boc

H3co.NNd H3 N ,0C ) , Boc NNH z 0 H3CON O 18N~ N ~ N
(CH3 N NBoc NNNHz O H3CO.. N O 419cl N N N H3CO NAttR ¥z N
WO 02/32893 PCT/USH1/32151

118
{CMPD Structure Starting Material
HaCOy wcm
S AeUSA > TN hay
422
= N NZ “NH,
0
HiCO, 0
423 | /\]l\/\ .
Xy NW/O N’)\NHz Chs N Boc
o
HyCO-, o)
N I N l Sy H3CO\':I)‘\O
424
A TR N/J\NHZ CHg N“Boc
0
LOCH
me HCO. i
Cj)ki/\l NYN 3 ':‘)‘D
425
N N NH, CHy N“‘Boc
0
MeO_N 0
H
426 | /\(\ CHy N.
x NYC‘ N NH, Boc
0
HgCOuN (0]
N oH HsCO
4 YY) b
427
= N NANH CH N-Boc
0
HsCO-, 0
H3CO.
% L !
N P CH “Bo
428 N N NHz 3 c
0




z 0 WOCH3 0 20HN ~ N |

N H3CON N Nk CH3 N

2 0 WD 02/32893 118 PCT/USOL/ 321 L 1 CVMPDStructureStarti ng Vat érlik
NCHO\ N~ NNH2 0 H3C0.,N O 23H3CO N

422/ N~ N1 NN

NHzBoc 0 H3CO., N 421N N NH
0C aég,l@l

WO 02/32893 PCT/USOI1/32151
119
CMPD Structure Starting Material
N..-OCH;, 0
HiCO.
N N Ho “Boc
O
H;,CO..N N CHO
" N Ly
430 l N/ N
o
H300 0
cﬁb e
431
Chy N‘Boc
H;,C&N
22| ] N,\@\ Chy N
/ Y
N N N7 “NH, Boc
o
Hacle
433 3 N’\@ (':H3 N
/ hl
N N N Nt Boc
0
c/\/OnN 0
434 7] N/\Fi éH;, N
N Y
2 N N/ NH, Boc
O
CHs 0]
1
435 .
o
N N N° NH
0]




H3CO NN c:~N CH3 NB N NH2oc 0 H3CO 0 24N O UN N H3CO N N~CH3 N, CH N
NH2BOC 0 H3 OCH3 0 4256N--1- N H3CO, N NC H3 N, N NH2Boc 0 MO i\'ZFE% Y]
4261NN5% ~CH3 N.Boc N NH2 O H3CO'N 0 OH H3CO, . .
12732893 PCT/USINM/32151
120
CMPD . Structure Starting Material
©\/ i
Oy, Hacow/“\o
436 '
Z l N i "’*/Nk Chy N‘Boc:
N N Nz NH,
s}
I0 O
437 0\) = l N |\N éH3 N‘Boc
N N NANHZ
o)
H3G 0
)—O- H;CO
Hoe | SUUNN
438 | AN N’\(*\N CHy Negoo
XN N NZ “NH,
0
o ]
_ N Haco\':lJKO
439 < I | N “/)N\ CHy Negoc
N~ NH,
O




27N N N CH3 ON, N N~ NH2Boc O H3CO'N 0 428N N\ N H3CO N N~CH3 N Boc N NH2 0O
22F WD 02/32893 119 B 2005 PCT/1 SI11132151 CMPDSt ructureStarting Materi al
N.OCH3 0 429N H3CON N Nf CH3 ON, , N Boc NHz 0 H3CO..N Nyl N N?CE®705

WO 02/32893 PCT/USO1/3215]
-121-
Example 31
Step 1
F
EtO,C Etozc:\t/\’
——
Boc Boc
440 441
5 To a solution of LDA (233 mL, 2.0 M in THF/heptane/ethylbenzene, 0.466 mol)

in THF (300mL) at 0 °C was added, dropwise over 1.0 h, a solution of compound 440
(100g, 0.389 mol) in THF (~ 400 mL). The red-orange solution was stirred at 0 °C for
30 min, and then transferred by cannula to a pre-cooled (0 °C) solution of N-
fluorobenzenesulfonimide (153 g, 0.485 mol} in dry THF (~ 600 mL). The reaction

10  mixture was stirred at 0 °C for 30 min, and then at rt for 18 h. The total solvent
volume was reduced to approximately one third, and EtOAc (~ 1L) was added. The
solution was washed successively with water, 0.1 N aq. HCl, saturated ag. NaHCO;,
and brine. The organic layer was dried over MgSOQ,, filtered, and concentrated under
reduced pressure to yield a crude liquid. Separation by flash chromatography (6:1

15 hexanes-EtOAc) gave compound 441 (93.5 g, 87%).

Step 2
F F
EtO,C EtO,C
——e
NJ NH o HCI
Boc
441 442
20 In a manner similar to that described in Example 6, Step 4, compound 441 was

converted to compound 442,
Step 3
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2 2 N
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In a manner similar to that described in Example 1, Step 4, compound 442 was

converted to compound 443.
Step

4 , |
F F
EtO,C Y LiO,C N
| _— |
N N N -Bac N = N _Boc
443 H 444 H

In a manner similar to that described in Example 1, Step 5, compound 443 was

converted to compound 444.

10 StepS
0

F
N N :
N I o Boc
445 ¥

In 2 manner similar to that described in Example 6, Step 5, compound § was

converted to compound 445.
15

Step 6
Q

F
J \Dl\
N Z
446 NH»

In 2 manner similar to that described in Example 6, Step 6, compound 445 was

20  converted to compound 446.
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In the above examples, the compound 4-[(E)-(methoxyimino)-2-

pyridinylmethyl]piperidine dihydrochioride:
N ~OMe

5 can be used to prepare the compounds of this invention, for example, see Examples 6
and 28. Preferably, Compound 447 is prepared from a cormnpound of formula:
(R¥) |

and from a compound of Formula 449:

RS
Ly
Q

10 449

R* is an alkyl or aryl group, fis 0 to 4, R¥ is an alkyl group, and Q is a halo
group, wherein said alkyl, aryl, and halo groups are as defined above.
Compound 447 can be prepared from 448 and 449 by:
15 (a) converting the compound of formula 449 into its Grignard form

(448A):
51 . R51
——e
Q QMg

449 449A

(b) reacting the compound of formula 448 with the compound of
20 formula 449A to obtain a compound of formula 450:



CH3 NBoC\ N N . N NH2 O H3C 0 438H3 N H3CO N H NCH3 N N N NNHBoc z
0-0- NO H3CO. N N 439/N NN ~~ CH3 N Boc N NH2 O WD 02/ 32893 22FE§2§@@ ﬁﬁl‘
So 1 321;1 - 121 Exanpl e 31 Step | EtO2C, _ Et Q2C Boc 440 I on
of LDA (23¥O0W232830 M in THE hept anel et hyI benzene, 0.466 mof§TUFH3FHE
(300nm) at 0 C was added, dropwi se over 1.0 h, a solution of conpound 440
(100g, 0.389 nol) in THE (- 400 nm.). The r‘aqj:orange solution was stirred at
0 Cfor

R

\\ N/R51
¢

(c) reacting the compound of formuia 450 with a suitable alkyl
chloroformate of formula 451
5 R%-0COCI
451

to yield a compound of formula 452:

\\ N,c:001:<51
L

o 452

10
(d) forming the salt (formula 453):
(R

P sacid salt

~H

5 453

(e) reacting the compound of formuta 453 with an alkoxyamine
15 (NH2OR®) or its hydrochloride to form an oxime of formula 454:
(R5°

ll

R51

{) isomerizing the compound of formula 454 by treatment with a
strong acid and simultaneously converting to the desired acid salt of Formula 454 with
20 an enriched E isomer, wherein the E isomer predominates over the Z-isomer by at



30 min, and then transferred by cannula to a pre-cooled (0 C) solution of N
fl uorobenzenesul fonimde (153 g, 0.485 nol) in dry THE (- 600 ni)372Fg 2935
reaction 10 msyye was stirred at 0 C for 30 min, and thep gt &f fof 1

The total so vent vol une was reduced to approxi mately one tﬁl rd, aHd' Bt OAC
(- 1L) was added. The solution was washed successively with water, 0.1 N
ag. HC1, saturated ag. NaHCO3, and brinel28he organic |ayer was dried over
MySO4, filtered, and concentrated under reduced pressure to yield a crude
liquid. Sepsasthigor®yatid. amamnaﬁbwmeu‘gl (dridlthEPadie ueae ot eNRrzEaN S is
compound 441 (93.5 g, 87% . Step 2 FE EtQ2C EtQ2C ~NH HCl 442 20 In a
manner si mH@n the eompodad of fmla 56 Hiepfinal produd ds the eipound of formwds
converted %2 conpound 442. Step 3 EEQRC F EtXRC k,,, .NH HCI N 442 443 F
25 2 7 ~'r ﬂ'n WO 02132893 PCT/1: Sli 1/321;1 -122 In a manner simlar to

t hat descri bed irn.s?e@p@l-amohcaﬁs@rébreg@ﬁmqgjfoﬂéﬂswas converted to conpound
443. Step 4 5 Et ®2C F LI ®2C Boo
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F 444 H Boc In a manner simlar to that described in Exanple 1, Step 5
conpound 443 was converted to conmpound 444. 10 Step 5 Boo In alnﬁfrﬁnmﬁ
simlar tgﬁé described in Exanple 6, Step 5, conpound 5 was converted to-
conpound 2IiB%iep 6 NH2 OVe I'n a manner similar to thatPES#H3BE in
Exanple 6, Step 6, conmpound 445 was 20 converted to conpound 446. 2 2 FEB
2005 WO 02/32893 PCT/ USI 111322151 --123_124iCI 5 can be used to prepare the
conpounds of this invention, for exanple, see Exanples 6 and 28.
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(predominantly E isomer}

10
The conversion of compound 461 to 447 predominantly yieids the E-isomer of
compound 447 in high stereochemical purity and high yields. !somerization of a
mixture of phenyl compounds by acid catalysis is discussed by T. Zsuzsanna ef al,
Hung.Magy.Km.Foly., 74(3) (1968), 116-119.

15 The above process starts with Compound 449. In step 1, a 4-halo-1-
alkylpiperidine (or a 4-halo-1-arylpiperidine) is converted to its Grignard analog
(449A) by reacting with magnesium. The reaction is performed generally at
temperatures of about ~10° C to reflux. Generally a hydrocarbon solvent such as, for
example, toluene, xylene, chlorobenzene, dichlorobenzene and the like, or mixture of

20 hydrocarbons listed above with an ether, such as, for example, a Cs-C, alky! ether,
1,2-dimethoxyethane, 1.2-diethoxyethane, diglyme, 1,4-dioxane, tetrahydrofuran and
the like are suitable for this reaction. The solution is cooled to around ~10° C to about
10° C and then reacted with a suitabie 2-cyanopyridine (448), for about 10-120
minutes. Examples of suitable 2-cyanopyridines are 2-cyanopyridine, 4-methyl-2-



(449A) :

449 449A (b) reacting the conpound of fornula 448 with the conpound

of 20 fornula 449A to obtain a conpound of fornula 450: WO (12@27?@5-%4 R
51 22 FEB2Q05 PCTfL S f1/32151 (c) reacting the conpound of form# '~ @ ith
a suitabl eV YA 3chl orof ormate of formula 451 5 R51-000C1 PYBYMIGNAlel d a
conpound of forrmula 452: (R50)f 10 (d) 452 formng the salt (formula 453):
N' (R-~ON~ .acid salt (e) reacting the cpppound of fornmula 453 with an

al koxyam ne 15 (NH20R51) or its hydrochloride to forman oxine of formula
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compound is used generally in about 1-4 molar equivalents with respect to the

compound of formula 448, preferably in about 1-3 molar equivalents and typically in
about 1.5-2.5 molar equivalents. The product of formula 450 may be isolated by
procedures well known in the art, such as, for example, treatment with an acid (e.g.
HCI), preferably in a suitable solvent (e.qg., tetrahydrofuran or ethyl acetate).

The product of Formula 450 may then be reacted with an alkyl chloroformate in
the next step. Suitable alkyl chloroformates are, for example, methy! chioroformate,
ethyl chloroformate, propyl chloroformate, and the like, with the preferred being
methyl chloroformate or ethyl chloroformate. Generally a hydrocarbon solvent such
as, for example, toluene, xylene, chlorobenzene, dichlorobenzene and the like, or
mixture of a hydrocarbons listed above with an ether such as, for example, a Cs-C12
alkyt ether, 1,2-dimethoxyethane, 1.2-diethoxyethane, diglyme, 1,4-dioxane,
tetrahydrofuran and the like is suitable for this reaction. The reaction is generally
performed at about 25-100°C, preferably about 40-90°C and typically about 50-80°C,
for about 1-5 hours. After the reaction, generally the generated acid is washed off
and the product of formula 452 may be isolated by organic solvent extraction.

The compound of Formuia 452 may then be converted into its acid salt by
treatment with an acid such as, for example, sulfuric acid, hydrochloric acid,
trifluoroacetic acid and the like, generally in a solvent at temperatures between
ambient and reflux of the solvent. Suitable solvents inciude hydrocarbons such as,
for example, toluene, xylene, chlorobenzene, dichlorobenzene and the like. There
being two nitrogen atoms in the compound of Formula 452, the salt generally has 2
moles of acid to a mole of compound 452. |

The compound of formula 453 may then be converted to an alkyloxime of
formula 454 by reacting it with an alkoxyamine (or its hydrochloride), usually in
aqueous solution form. Suitable alkoxyamines are, for example, methoxyamine,
ethoxyamine and the iike. Methoxyamine is preferred. The alkoxyamine (or its
hydrochloride) is employed generally in about 1 to about 4 molar equivalents,
preferably in about 1 to about 3 molar equivalents, and typically in about 1 to about 2
molar equivalents. Generally, the reaction is catalyzed by a weak acid such as, for
example, acetic acid, formic acid and the fike, or mixtures thereof. A cosolvent such



PCTIL SO 32151 least a 90:10 ratio. Wen f=0, R51 is methyl, and the acid
used for isonerizationis HC in the conpound of formula 454 t

product is 6he conpound of formula 447. This preparation can be‘represented -
as fol lows? )P RSOf N, R51 + ri UN QWg 448 449A 450 REAT/PRAERLTI 05 WO
02/ 32893 -126 M Foll owi ng the above process the Conpound 447 can be prepared
as follows: N N' -CN ClMy 456 Et OCOClI 5_KbHgOMWe. HCI NaQAc, NaOH 10 457 ,.Me
461 N1 Ove N PCT/I 500 0321 S 1 .,CH3

as, for example, methanol, ethanol, isopropanol, n-butanol and the like, or mixtures
thereof may be added. The product of formula 454, after work-up, is a mixture of the
Z- and the E-isomers, whose ratio may be analyzed for its stereochemical make-up,
using techniques well known in the art such as, for example, HPLC.

5 Treating the compound of formula 454 with a strong acid under the reaction
conditions described below isomerizes the mixture of the Z and the E-isomers into
predominantly the E-isomer. Generally, the compound of formula 454 may be
dissolved in a solvent such as, for example, ethanol, methanol, isopropanol, n-butanol
and the like, ether such as methyl tert-butyl ether, tetrahydrofuran and the like,

10 hydrocarbon such as, for example, heptane, hexane, toluene and the like, nitrile such
as, for example, acetonitrile, benzonitrile and the like, or mixtures of such solvents.
The dissolved compound is then treated with a strong acid such as, for example, HCI,
HBr, H2S0; and the like, at temperatures in the range of 20 to 100°C for about 1-20
hours. The acid is employed generally in about 1 to about 8 molar equivalents,

15 preferably in about 1 to about 6 molar equivalents, and typically in about 2 to about 4
molar equivalents. Work-up typically forms predominantly the acid salt of the E-
isomer of the compound of formuta 454, which is in fact the compound of formula 447
when R®' = methyl, n=0 and the acid salt is HCl in 454.

The products of the various steps in the process described above may be

20  isolated and purified by conventional techniques such as, for example, filtration,
recrystallization, solvent extraction, distillation, precipitation, sublimation and the like,
as is well known to those skilled in the art. The products may be analyzed and/or
checked for purity by conventional methods such as, for exampie, thin layer
chromatography, NMR, HPLC, melting point, mass spectral analysis, elemental

25 analysis and the like, well known to those skilled in the art.

H,.Receptor Binding Assay
The source of the H, receptors in this experiment was guinea pig brain. The
animals weighed 400-600 g. The brain tissue was homogenized with a solution of 50
30 mM Tris, pH 7.5. The final concentration of tissue in the homogenization buffer was
10% wiv. The homogenates were centrifuged at 1,000 x g for 10 min. in order to
remove clumps of tissue and debris. The resulting supernatants were then
centrifuged at 50,000 x g for 20 min. in order to sediment the membranes, which were
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chloroformate, and the like, with the preferred being nethyl chloroformate

or et hyl WF@&@W@JMH@Bd@ﬁ@eﬂW@Ealﬁ)(decarbon sol vent such as, for

m{“’ o o uepe o aRYs S AIBSTEE R o o8l S dheene, aRiNed e
OB, CH 5%, 1 Sy e ammeatonm st e mpeaig ooy
The r eact 268, 253AR0r-213.1275, 278, 280-282, 287, 296, 301-310, and 312-379 had a K|
within the range of about 0.25 to about 370nM.
Preferred Compounds 23, 30, 31, 32, 33, 50, 53, 54, 55, 56, 57A, 59, 92, 212,
215, 218, 219, 220, 224, 225, 226, 227, 229, 233, 235, 237, 238, 246, 246A, 247,
20 248, 251, 253, 253A, 268-273, 275, 278-281, 287, 296, 301, 304-307, 309, 312, 314-
318, 320-356, and 358-376 had a K; within the range of about 0.25 to about 33nM.
Most preferred Compouhds 30, 31, 32, 33, 54, 55, 56, 56A, 225, 237, 246A,
253A, 273, 280, 287, 296, 301, 304-307, 309, 312, 314-318, 320-348, 350-356, 359-
372, and 374-376 had a K, within the range of about 0.25 o about 16nM.
25 More preferred compound 32 had a K; of 0.83nM.
More preferred compounds 54, 55, 253A, 287, 320 had a K; within the range of
about 1.05 to about 9.75nM.
For preparing pharmaceutical compositions from the compounds described by
this invention, inert, pharmaceutically acceptable carriers can be either sofid or liquid.
30  Solid form preparations include powders, tablets, dispersible granules, capsules,
cachets and suppositories. The powders and tablets may be comprised of frorn about

5 to about 95 percent active ingredient. Suitable solid carriers are known in the art,



performed at about 25-100C, preferably about 40-90C and typically about
50-80C, for about 1-5 hours. After the reaction, generally the &]ﬁd
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S a; M Xtifin Pﬁ Z- and the E-isoners, whose ratio may be anal yzed for
its s er eoc em cal hmake-up, wusing techniques well known in the art such as,

for exanple, HJrosobprépasdtions sultabieofopihalaiidn haynntiadé eblulidns andséalidsth.aci d

under the reaction '%Bdl tigns, descri bed bel ow i sonerizes the m xture of the
Z and t hdowdefdaapswhichgnayheds sombination with @ phaymaceutically acsaptablge

corrpoundc%fm% n ﬁ%sda%’n cnc%ﬁpre%%%?] gggl Hng)gﬁqévent such as, for exanple,

et hanol I'Sopropa | i ke, ether such as

met h]}/l tert- blAlsb mmed atesolidfaimopreparatiomg Whehlarémteﬂlﬂebyd becanberteduch
as, for exanp

for EameOMbLGuIoN Pisp touialid Aroh praRarabaRior RERBY RE2l o6 PRTRRP ce of such
Sl s b
of 20 to 100C The campaunds 2fthe invention may also be deliverable transdermally. The
transdermal compositions can take the form of creams, lotions, aerosols and/or
emuisions and can be included in a transdermal patch of the matrix or reservoir type
20  as are conventional in the art for this purpose.

Preferably the compound is administered orally.

Preferably, the pharmaceutical preparation is in a unit dosage form. In such
form, the preparation is subdivided into suitably sized unit doses containing
appropriate quantities of the active component, e.g., an effective amount to achieve

25 the desired purpose. |

The quantity of active compound in a unit dose of preparation may be varied or
adjusted from about 1 mg to about 150 mg, preferably from about 1 mg to about 75
mg, more preferably from about 1 mg to about 50 mg, according to the particular
application. |

30 The actual dosage employed may be varied depending upon the requirements
of the patient and the severity of the condition being treated. Determination of the

proper dosage regimen for a particular situation is within the skill of the art. For



hours. The acid is enployed generally in about 1 to about 8 nol ar
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times i ndbsemgeni zation buffer (50,000 x g for 20 m n. each). The nenbranes
were frozen and stored at -70C until needed. Al conpounds to be tested were
di ssl8l ved in DVSO and then diluted into the binding buffer (50 nM Tris, pH
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10% Conpounds that inhibited nore than 70% of the specific binding of
radi oactive ligand to the receptor were serially diluted to determne a Ki

(nM. While the present has been described in conjunction with the specific
embodiments set forth above, many alternatives, modifications and variations thereof
will be apparent to those of ordinary skill in the art. All such alternatives, modifications

20  and variations are intended to fall within the spirit and scope of the present invention.



Conmpounds 23, 30, 31, 32, 33, 44, 45, 49, 50, 53, 54, 55, 56, 57A, 59, 75,
76, 15 83, 88, 92, 99, 104, 110, 117, 128, 200, 201, 203-215, 217-241

244- 246, ZW%‘) 253, 253A, 254-273, 275, 278, 280-282, 287, 2962@@17-’0@10
and 312-3 ¥ KL within the range of about 0.25 to ab&&GI/FHHMNFS
Preferred Conpounds 23, 30, 31, 32, 33, 50, 53, 54, 55, 56, 57A; 59, 92,
212, 215, 218, 219, 220, 224, 225, 22643027, 229, 233, 235, 237, 238, 246,
246A, 247, 20 248, 251, 253, 253A, 268-273, 275, 278-281, 287, 296, 301,
304- 307, 309, ﬁ%;t%@ @rﬁ% ?,%o 356, and 358-376 had a Kl within the range
of about 0. 25 st preferred Conpounds 30, 31, 32, 33, 54,
55, 56, 56A, 225, 237, 246A, 253A, 273, 280, 287, 296, 301, 304-307, 309, -
312, 314-318, 320 348, 350-356, 359- 372, and 374-376 had a Ks within the
range of about?-0. 23 campesind afdheiformulgbr o preferred conpound 32 had a K; of
0.83nM Mbre preferred conpounds 54, 55, 253A, 287, 320 had a K1 within the
range of about 1.05 to about 9.75nM For pr eparl ng phar maceuti cal
conpositions fromthe conpounds @gri bed by(R Qpi s invention, inert,
pharmaceutical Iy acceptable carrJers can be ither solid or Ilquid 30

Solid form preparati ons, i nclud ers, e s, dispersible granules,
capsul es, cachets and OSI ries\ The wder and R3bl €hs may be

conpri sed of from about Xgéyb‘z vﬁ nt Ma‘cu e ingredient. Suitable
solid carriers are known in the [t 93 - 0 J~F-s" PCT/ (TSOL/ 32151

e. g. fmgnesi um car bonat e, magne5| Om st ear at e, Palc, sugar or |actose.

Tabl ets, orRiRthiacebfeam) SccdiitabRRsH &%dl@eﬂe'@ﬁeﬂé%ﬁ%?éreﬁ?' i d dosage forns
suitable for oral aidm ni stration. Exanples of pharmaceutically acceptable
carriers and &} hod¥' isfis setectédifroor:e for various conpositions may be found
in AL CGennaro (ed.), E?ém ngrﬁn S s Phar maceuti cal Sciences, | 8th Edi Uon,

(1990), Mack Publi shi East on Li quid form preparations incl ude
sol utions, suspensi oneb)andhg As an exanple nay be mentioned water
or water-propylene gl ycol so s for parenteral injection or addition of
sweeleners and opaci f(Qérs heteroc;edloa!hylutl ons, suspensions and enul sions.

Li quid form prepar atl fl so i nclude soI utions for intranasal io

adm ni strati on. Aeros ﬁ‘g 'ati ons suitable for inhalation may include

sol utions and solids (g) @9@,}35@ @rm which may be in conbination with a
phar maceutical |y acceptable
h" a tkylaryl;

wherein said R' groups are optionally substituted with 1 fo 4 substituents
15  independently selected from:

{1) halogen;

(2) hydroxyl;

(3) lower alkoxy;

(4) -CFs,

20 (5) CF30-

(6) -NRR;

(7} phenyi;

(8) -NO,

(9 -CORY

25 {(10) -CON(RY), wherein each R* is the same or different;

(11) =S(0)xN(R*®), wherein each R? is the same or different H or
alkyl group, preferably C; to C; alkyl, most preferably C1-Cz
alkyl, and more preferably methyt;

(12) -CN; or



carrier, such as an inert conpressed gas, e.g. nitrogen. Al so included are
solid form preparations which are intended to be converted, 15 shortly

bef ore us i.quid formpreparations for either oral or rente

adm ni st rg‘{(l)%z(r?l:’.zwgﬁch liquid forms include sol utions, suspeﬁgﬁbﬁ@gﬁg 10ty
emul si ons. The conpounds of the invention may al so be deliverable
transdermally. The transdernal conpositlid8nrs can take the form of creans,

| oti ons, aerosols and/or emnulsions and can be included in a transdernal
patch of the matrix 0(13p§mﬁgQﬁr type 20 as are conventional in the art for
this purpose. Preferably the conpound is administered orally. Preferably,

t he phar maceut(®tal Rr taken tegethar toroma gretip sglectast ®Min such form the
preparation is subdivided into . suitably sized unit_.doses contai ning
appropriate quantities ofsth ive conponent, €. ) an effective amount to
achi eve 25 the desired(® _|The quantiﬁ§)dfﬁggp've conpound in a unit
dose of preparation may be vamy op. adprusted fr -1 mg to about 150
ng, preferably from about | t o//about 75 ny, (o ePerably from about 1
ng to about 50 ngy, according t @ The particular appfifatign. 30 The actual

dosage enpl oy may, be var.i dependin he.r sLements of the
patient and tﬁg)sexﬁ §(-§)e6tp83 gbﬁﬁL%d&ggﬁg‘qﬁﬂwéé }Det ermi nation of
the proper dosage reginen f A particular situatige is within the skill of
the art, For 22FEB2005 WO 02?‘% 89320- 131 PCT/ [ 51%01? 2_151 conveni ence, the
total daily dosage nmay be di v{i‘dedlfand adff ni steRedf'ii n portions during the
day required. The armunt_aé.d_fdquuency of i-bkstration of the conpounds
of the invention and/or the pharmaceutically acceptable salts thereof wll
be regul at ed a(4ﬁor dithig ¢apbdire 5 j udgnent of the attending clinician

consi dering such facfors as agre, condition and size of the patient as well
as severity of(®) he MyispiclesteddiomyCGiordi ed. A typical recommended daily

dosage regi magg;or M 2hd @@iiﬁéﬁé&ﬁpggﬁ&ﬁgﬁ{e@mout 1 nglday to

about 300 ny/ , preferably 1 ay, I1n tw to four divided
doses. 10 The (fipt hotiis selettbd $ronmis RCHe =B{EYr =OMIORSMevheseindR4 isaspound of
Fornmul a | _
10  defined above), or =C(S);
(8) Zisa Cq- Csalkyl group;

(9) R?is a five or six-membered heteroaryl ring, said six-membered

heteroaryl ring comprising 1 or 2 nitrogen atoms with the remaining ring atoms being
carbon, and said five-membered heteroaryl ring containing 1 or 2 heteroatoms
15 selected from: nitrogen, oxygen, or sulfur with the remaining ring atoms being carbon;
said five or six membered heteroaryl rings being optionally substituted with 110 3
substituents independently selected from: halogen, hydroxyl, lower alkyl, lower alkoxy,
-CF3, CF30-, -NR*R®, phenyl, -NO,, -CO:R*, -CON(R*), wherein each R* is the same
or different, -CHaNR®R®, -(NYC(NR*R®),, or -CN;
20 (10) R?is selected from:
(a) hydrogen;
(b)  Cy~Csalkyl;
{c) anyl;
(d)  heteroanyl;
25 (e} heterocycioalkyl;
() arylalkyl;
(g)  ~(CH2)e-C(O)N(R*) wherein each R* is the same or different,
(h)  -(CH2)e-C(C)OR%;



al so include the use of one or nore conpounds of Formula I, and the nethods
of this invention described above using a conpound of FornulalziFEBlmﬁ
conbination with an HL receptor antagoni st also include the use of one or
nmore conp¥ &8 Formula | in 15 combination with one or RBF&St#3X&cept or
ant agoni sts. While the present has been described in conjunction with the
specific enbodinents set forth above, 1gw-alternatives, nodifications and
variations thereof w1l be apparent to those of ordinary skill in the art.

Al'l such alternativgs, nOeNt ihCalnOR® ; Ard At b Ot d fall
Within the spirit aﬁ’csi 533?523? é@?ﬁpré@%’%{ﬂgFﬁvgn?bg%}aeﬁg@?wg@gg' §"&(§]28§AHAT
| S CLAI MED | S: fot exanmpbeaorphalitiyt, ipipdridimyl] pipep2AE20yrioGdini, 58diudifg 151 )
(R12)a (R13)b ~/ 3/ ~4 R 5Y ,""NZ P or armaceutically acceptabl e
salt or solvate thereof, wherein: iol_g; —% isMs selected from (a) aryl;
(b) heteroaryl; (c) heterocycl oal k 2Ed) al kyt'; (e) cycloal kyl; or (f)

al kyl aryl; wherein said R groups are optio y;substituted with | to 4
substituents 15 independently selected from 20 (1) hal ogen; (2) hydroxyl;
(3) lower al koxy; (}) -&Hs;or

5 (K} -CHxCFj;
wherein said aryl, heteroaryl, heterocycloalkyl, and the aryl portion of said arylaikyl
are optionally substituted with 1 to 3 substituents selected from: halogen, -OH, -OCF;,
-CF3, -CN, N(R*)z, -CO,R*, or -C(O)N(R*), wherein each R*® is independently
selected from: H, alkyl, alkylaryl, or alkylaryl wherein said aryl moiety is substituted

10 with 1 to 3 substituents independently selected from —CF3, -OH, halogen, alkyt, -NO,
or -CN;

(11) R*is selected from: hydrogen, Cy — Cs alkyl, aryl, atkylaryl, said aryl and
alkylaryl groups being optionally substituted with 1 to 3 substifuents selected from:
halogen, -CF3, -OCFs, -OH, -N(R**)2, -CO.R*, -C(OIN(R*),, or —CN; wherein R* is

15 as defined above;

(12) R’ is selected from: hydrogen, C — Cs alkyl, -C{O)R?, -C(O):R?, or
-C(O)N(R*), wherein each R* is independently selected, and R* is as defined above;

(13) or R* and R® taken together with the nitrogen atom to which they are
bound forms a five or six membered heterocycloalkyl ring;

20 (14) R®is selected from: alkyl, aryl, alkylaryl, halogen, hydroxyl, lower alko:
-CF3, CF30-, -NR*R®, phenyl, -NO, -CO,R*, -CON(R*), wherein each R* is the same
or different, or -CN;

(15) R"is selected from: alkyl, hydroxyl, alkoxy, or-fiuoro;

(18) R®is selected from: alkyl, hydroxyl, alkoxy, or fluoro;

25 (17) ais0to 2;

(18) bis0to2;

(19) cis0to2;

(20) eisOto5;

(21) mis1or2;

30 (22) nis1,2o0r3; and



(5) CF30; (6) -NR4ARS5; (7) phenyl; (8) -NO2, (9) -CO2R4; 25 (10)
-CON(R4) 2 wherein each R4 is the sane or different; (11) -S(O)rrN(g%(p)Egé[]%

wherein eqgch e.is. the same or different Hor alkyl group, prefer
C4 al kyl ,%r&é"”%?%f erably Cl1-C2 alkyl, and nore preferabl prféltcl’{%’”" 12)

-CN, or WO 02/32893 OR3 NR2 11| -C--CH (13) alkyl; or (2) RL and X
t aken together forma group selected frofi@er Il Np N (3) X is selected
from =C(O, =C(NOR3), =C(NNR4R), 5 -133 or OR3 R20 N1 11 --CHGC- r

PCI / 1502/ 32UP 2895 Mlisi1s e Dith e provise! tRat REleh NTmAd M* e Mh%ﬂfb are
I ndependent |y sel'ected fromCor N Yis selected from is - - ,

=C( NOR20) thethei®2®rd20 is as 1o defined above), or =C(S);

2. The compound of Claim 1 wherein R' is selected from:
5 (A aryl;
(B) substituted aryl, wherein the substituents on said substitued ary!
are selected from: (1) halo; or (2} alkyl; or (3) substituted alkyl;
(C) heteroaryl;
(D)  substituted heteroanyi; or

10 (E) when R'is taken together with X, then the moiety is
R .
/f
O oy =
3. The compound of Claim 2 wherein R is selected from:
(A)  phenyi;
15 (B) substituted phenyl wherein the substituents on said substitued

phenyl are selected from: (1) halo; (2) atkyl; (3) alkyl substituted with halo;
(C) heteroaryl selected from: pyridyl, thienyl, pyrimidinyl, thiazolyi or
pyridyl N-Oxide;
(D)  alkyl substituted thiazolyl; or
20 (E) when R'is taken fogether with X, then the moiety is

R)— P .
/
U o/

¥

wherein ¢ is 0 or 1, and when ¢ is 1 then R® is halo.

4.  The compound of Claim 3 wherein R is selected from:
25 (A)  phenyl;
(B) substituted phenyl, wherein the substituents on said substitued
phenyl are independently selected from: chloro, fluoro or triflucromethyt;
(C) heteroaryl selected from:



(8) Zis a Cl- C6 alkyl group; (9) R2is a five or six-nmenbered heteroaryl
ring, said six-nenbered heteroaryl ring conprising | or 2 mtrogg@ FEB Qs
with the remaining ring atoms being carbon, and said five-nmenbe

het er oar yIWP"#d**®nt ai ning 1 or 2 heteroatons 15 sel ect ed f‘?(oFHQ‘Hi%Pdgen
oxygen, or sulfur with the remaining ring atons being carbon; said five or
si x nmenbered heteroaryl rings being optio¢pakly substituted vm'th | to 3

substituents independently selected from hal ogen, hydroxyl, |ower alkyl,

| ower al koxy, -CF3, ,CF30-, AR5, phenyl, -NO2,s-CO02R4, -CON(R4)2 wherein
each R4 is the s r dllﬁfer t, -CHZNé;l,RS, N » 20 (10)
R3 is selected ydroge - ryfky (d)

het eroaryl; ( hgt er oc cI kyl; s (fE ary al k el C(ONR4)2
wherei n each R4 the same”or’ diff ; 22FEBMs WO

02/ 32893 PCT/| : SO1! 32151 34- Q R3 wherein R3is a

het er ocycl oal kyl gﬁ §Héﬁm§§‘-';é P‘?@g‘)@?{ ‘prﬁ% f)oﬁBPB’hol inyl, piperfdinyl,

pi perazi nyl or pyrrolldlnyl, including -CH2~ii- N~% O Q -CF3; or 5 (k)
-CH2CF3; wherein said aryl, heteroaryl, heteRpcycloal kyl, and the aryl
portion of said arylalkyl are optlonal ubstituted with 1 to 3
substituents selected from hal ogd@i¥h&§H_} OCF3, -CF3, -CN, -N(R45)2,

- CO2R45, or -C(O N(R45)2, wherein each 5is imiependently sel ected from
H, al kyl, alkylaryl, _or al erein sai Y. | et substituted io
with 1 to 3 substi t@nts""'ﬁh‘%‘e%{%d@wg %EWgB% thﬁf' g O'e%lﬁ hal ogen,
al kyl, -NO2, or -

R A
ooy %
QO—N ,

wherein ¢ is 0 or 1, and when c is 1 then R® is fluoro.

5.  The compound of Claim 1 wherein R’ is selected from:
(A)  phenyl;
10 (B) substituted phenyl, wherein the substituents on said substitued

phenyl are independently selected from: chloro, fluoro or trifftuoromethyl;
(C) pyridyl; or
(D)  substituted heteroaryl of the formula:

CHs—{f%“ .

15 (E) when R'is taken together with X, then the moiety is

(Re)c“T_ - _
oLk K
O—N

wherein ¢ is 0 or 1, and when cis 1 then RS is fluoro,

6.  The compound of Claim 5 wherein R' is pyridyl.
20



(11) R4 is selected from hydrogen, Cl- Cs al kyl, aryl, alkylaryl, 'i?tg @Eyl
and al kyfaryl groups being optionally substituted wth | to 3 subdti é S
sel ect ed »edtal ogen, -CF3, -OCF3, -OH, -N(R45)2, -C02R <O N(R45) 2,
or - O R Ogen, e oo above: (12) R5 is sel Bera gt
hydrogen, Cl- Cr, alkyl, -C(OR4, -C(O2R4, or -C(ONR4)2 wherein each R4
i s independently selected, and R4 is as18&ki ned above; (13) or R4 and RS
taken together with the nitrogen atomto which they are bound forns a five
or six menbergd hetmyeogdmbBahH f ClaiRPs wHiréih ' 86 is sel ected from alkyl,
aryl, alkylaryl, halogen, hydroxyl, |ower alko; -CF3, CF30, -NR4R5,
phenyl, -NO2, -CO2R4, -CON(R4)2 wherein ed8h R4 is the sane or different, -
or -CN;, (15) R12 is selected from all droxyl, al koxy, or-fluoro; (16)
R13 is selected from alkyl, hydrox M koxy, or fluoro; 25 (17) aisQo2;
(18) bisOto2; (19) cisOto2; (20) QH5; (21) mis 1 or 2; .30 (22) nis
1, 2 or 3; and "0 02/32893 -135 s 2 FEB 2005 PCT/['SIl1/32151 (23) pis
1, 2 or 3, with the proviso that when MB and M4 are both nitrogen, then p
is 2 or 3. 2. The conmpound of Claiml wherein R is selected from (A
aryl; (B) substituﬂ'ﬁéWm‘aoum@ﬁ@lain‘\thwh&t@ﬁtxIsmmDRﬁ).midd:{%ileléctte@d aryl
are selected from (1) halo; or (2) alkyl; or (3) substituted alkyl; (C
heter50ar§)'P','n U@rﬂimstitut ed heteroaryl; or 10 (E) when R is taken together
with X, then the noiety is 15 3. The conpound of Claim2 wherein R is
selected from

9.  The compound of Claim 8 wherein R® is selected from H, methyl or

ethyl.

10 10.  The compound of Claim 9 wherein R® is methyl.

11.  The compound of claim 1 wherein: (1) M2 is nitrogen; and (2) M® and M*
are selected such that: (a) one is carbon and the other is nitrogen, or (b) both are
nitrogen.

15
12. The compound of Ciaim 11 wherein:
M3 is carbon, and M* is nitrogen;
nis 2;.
aisOorf,;
20 bis0or1;
cis 0 or 1, and when ¢ is 1 then R% is halo;
eis 110 5; and ‘
-pis 2.
Y is =C(Q); and
25 Zis Cq to Cj alkyl.

13.  The compound of Claim 1 wherein Z is
iy
—CH,— of —CH—



(A) phenyl; (B) substituted phenyl wherein the substituents on sa
substitued phenyl are selected from (1) halo; (2) alkyl: (3) al R;ZIFEBZG%
substi t ut ,halo; (C heteroaryl selected from pyri d t hi enyl ,
pyrim di ny W(if?é“?ol yl or pyridyl N-Oxide; (D) alkyl subs%{’ﬁr(}tgéHQ’Fﬂ azol yl ;
or 20 (E) when R Is taken together wwth X, then the noiety is (R6)c; 25
wherein c is 0 or 1, and when c is | theg38R6 is halo. 4. The conpound of
Claim3 wherein R is selected from (A) phenyl; (B) substituted phenyl,

wherein the sugsti tyang énﬁ,@,uﬁa'cﬁ @Hfﬁ?tﬂv@ﬁ{:ﬁﬂm Rhﬁ“d?&??%m%B%%@@%%mgngd

selected from chloro, fluoro or trifluoronethy eteroaryl
from 22FEB2005 WD 02/32893 -136 0 or PCTIIl S111;3'_151 ; or (D)

if‘bfh'etn“i ﬁﬂ Eﬁf et y JH eSmRBRER o CIpGh a4avhe%e31aﬁ§€?”w5%cté 5T Ry Ry ath
fluoro. SupTRPRRAUNRYL, iy lied potidRlyl Suafh ey i IQRYRC.(A) pheny!

10 (B) subst | t phenyl erern’the uents on sald substitued
phenyd are independently selected from chloro, fluoro or trifluoronethyl;

() pyridyl; 96. ( D)Thséuggr%'lbwh f?ﬁéi ?g rvM‘xerem FE"h:% gy%dn}lsgbstg_{?éd with —NH;,
or pyrimidinyl substituted with —NH,.

17.  The compound of Claim 16 wherein R?is

,ﬁ; | SN ;’f\f,\,
or
=N N/?'\NHZ

10 NH;

18.  The compound of Claim 1 wherein R* is H or lower alkyl; R°is H, C4 to
Cgalkyl, or —C(O)R*; R is alkyl, hydroxy or fluoro; and R'® is alkyl, hydroxy or fluoro.

15 19.  The compound of Claim 18 wherein R* is H or methyl; R®is H or methyl;
R is hydroxy or fluoro; and R'3 is hydroxy or fluoro.

20.  The compound of Claim 1 wherein:
(1)  R'is selected from:
20 (A) aryl;
(B)  substituted aryl, wherein the substituents on said substitued aryl
are selected from: (1) halo; or (2) alkyl; or (3) substituted alkyl;
{(C) hetercaryl; or
(D) substituted heteroaryl; or
25 (E) when R'is taken together with X, then the moiety is

N

(R%)e

<

I o—N
(2) Xis=C(NOR®;



15 (E) when Rl is taken together with X, then the moiety is 11 O f\lFEBZUﬂ
wherein c is 0 or 1, and when c is | then R6 is fluoro. 6. The cor%a nd o%

Claimb5 V\/rwf)_c—ﬁhézﬁlg} is pyridyl. 20 22FEE2QQ6 WD 02/ 32893 - J'%anﬂélng ul

/3 _ 151 7. conmpound of Claim6 w herein RL is 8. The conp Caim
herein X is =C(NOR3), and R3 is selected | w 5fromH or alkyl. 10ethyl.9.
The conmpound of Caim8 wherein R3 is seliggted fromH, nethyl or 10. The
conmpound of Caim9 wherein R3 is nethyl. 11. The conpound of claim1

wherein: (1) NS‘?’) S M jEQfdbted o ?Doﬂ\ﬁkﬁ“d M4 are selected such that: (a)

one is carbon and the other s nitrogen,” or (b) both are nitrogen. 15 20 25
12. The conpourid) of Mﬁ'ainitragemherei n. M is carbon, and MA is nitrogen; n -
is 2;. aisOori' b\\js_(_) .1, cis Oor 1, and when c is | then R6 is halo;
ei sl to5: and pi $2) iss“géb); and Z is Cl to C3 al kyl .

6) M3 and M* are selected such that: (1) one is carbon and the other is
5 nitrogen, or (2) both are nitrogen;

(7y Zis Cqto C; alkyl; and

(8) RZis a six membered heteroaryt ring.

21.  The compound of Claim 16 wherein:

10 (1)  R'is selected from:

(A)  phenyl;

(B)  substituted phenyl wherein the substituents on said substitued
phenyl are selected from: (1) halo; (2) alkyl; (3) alkyl substituted with halo;

(C) heteroaryl selected from: pyridyl, thienyi, pyrimidinyl, thiazolyl or
pyridyl N-Oxide; or

(D}  alkyl substituted thiazoly!; or

(E) when R'is taken together with X, then the moiety is

1

L

iy
/ -—
) PN % |
wherein ¢ is 0 or 1, and when ¢ is 1 then R®is halo;
20 (2) R%is selected from H, methy! or ethyl;
@) nis2,
(4) aisOort,
(5) bisOord,
(6) cisOor1andwhencis1then R®is halo,
25 (7) eisttob,
(8 pis2,

(9) R*is Horloweralkyl,

(10) R®is H, Cy to Cealkyl, or —C(O)R*;

(11) R%is alkyl, hydroxy or fluoro, and
30 (12) R™is alkyl, hydroxy or fluoro.



13. The compound of G aim1l wherein Zis 1 CH3 -CH2- or --CH 22 FEB &5005
WO 02/32893 - 138 PCT/USEI1i321 L1 14. The compound of C aim 1 ihiehBellly R2
is a six WP heteroaryl ring. 5 15. The conpound of O gim 14 wherein R2°
is selected ?'(E)z?thpyri dyl, pyrdyl substituted with - NRAR5, Pg;f/'isrﬁ"ai"ﬁyl, or
pyri mdinyl substituted wth --NR4R5. 16. The conpound of C aim 15 wherein
R2 is .pyridyl substituted with -NH2, ort4idysim dinyl substituted with -NH2.
17. The conpound of Claim 16 wherein R2 is or NH2 10 NH2 18. The conpound of
daim | whereizp R4 Tife bbRipduntest ikl 21 vledein R2 i1 to  CBal kyl, or -C(O) R4
R12 is al kyl, hydroxy or Tpl uoro; and R13 is al kyl, hydroxy or fluoro. 15 19.
The conpound of Claim 18 wherEin R4 is Hgfrffmet l; RS is Hor nethyl; R12-
i s hydroxy or fluoro; and NS Mipgr oxy er org; 20 20. The compound of
Claim1 wherein: (1) Rl is selie j OFom ( aryl; (B) substituted aryl,
wherein the substituents on said Dstitued ary|~argusel ected from (1)

hal o; or (2) alkyl; or (3) substituted alkyl; (O hetzeroaryl; or (D)
substituted heteroaryl; or 25 (ENfehen Rl is taken together with X, then the
moiety is (2) Xis =C(NOR3); 2 2 F E B 2005 WD 112/32893 PCT/[ SI 11132151
-139

R'is

M? is nitrogen, M3 is carbon, and M* is nitrogen.
23. The compound of Claim 1 selected from: Compound 23, 30, 31, 32, 33,
10 41,44, 45, 49, 50, 52, 53, 54, 55, 56, 57A, 59, 65, 75, 76, 80, 82, 83, 88, 92, 99, 104,
105, 110, 111, 117, 121, 123, 127, 128, 200-241, 244-273, 275, 278-282, 287, 296,
301439, or 446,

24.  The compound of Claim 1 selected from: Compound 32, 54, 55, 253A,
15 287 or 320.

25.  The compound of Claim 1 having the formula:

~N

o NH,



(3) R3is selected fromHor alkyl; (4) M is nitrogen; (5) Yis :gﬁ'Blﬂﬂﬁ
(6) M3 and M4 are sel ected such that: (1) one is carbon and the oth E;

Sni trogeny® both are nitrogen; (7)Zis Cl to C3 al ky B8R is a
Si X rrerrbey‘ed 2het eroaryl ring. 21.The conpound of Cl aim 16 \I/)\ﬁg?ggln“(@ IS
selected from 10(1) (A phenyl; (B) substituted phenyl wherein the
substituents on said substitued phenyl -a#é-sel ected from (1) halo; (2)

al kyl; (3) al kyl substituted with halo; (C) heteroaryl selected from
pyridyl, thieny mﬁé&rﬁbwﬁdofbnﬁﬁpmhvwgtﬁérfbﬁmal\#0<I de; or 1s(D) alkyl
substituted thi azol yl; or is taken together with X, then the
noiety is wherein c is O or 1 a 3Wnen cis l1lthen RS is halo; 20 (2) R3°
is selected fromH, nethyl or ethgyl; (3) nis 2, (4) aisOorl, (5) bis O
or 1, (6) cis 0 or I and wheT is | then R6 is halo, 25 (7) eis 1to 5,
(8) pis 2, (9) R4 is HorIowe'aIkI 1t ‘_%Galkyl,
or-C(OR4; (11) R12 is ) % 2) R3 is alkyl,
hydroxy or fluoro. 2.2 The conpound of
Claim 21 wherein R2 is

27. The compound of Claim 1 having the formula:
~OCH,

5
28. The compound of Claim 1 having the formula:
,ocns
H3C
| X
~N
NH,
55
10 29. The compound of Claim 1 having the formula: .

NH,

287



or NH2 NH2 R1 is 5 M is nitrogen, M3 is carbon, and M4 is nitrogen.

501: 321 5 23. The conpound of Caim1l selected from Conpound 23, chE_?%ﬂfl

32 33 45 49, 50, 52, 53 54, 55 56, 57A b5
82 83 8&90@3283’3 104, 105,110, 111, 117, 121, 123, 127,13’2?%0%"?4&'

7 PCT/L
6, 80,

244- 273, 275, 278- 282, 287, 296, 301-439, or 446. 24. The conpound of Caim1l
selected from Corrpound 32, 54, 55, 253A42 15 287 or 320. 25. The conpound
of Caiml having the formula: CH3 N (32) 0O NH2 2 2 F E B 2005 WO 02/ 32893

PCTII:SIi1 32 1'ﬁjre%g &Bhg%g?&@ ﬁqﬂ?"’ﬁ"@ merqohﬂnr%l ng the formul a:

N-O NH2 H3C 27.""The corpoln

CH3

rnmul a: NOCH3 5 54 28.

The conpound of Claim1l having the f rmul a: N OCH3 H39 0 55 N H2 10 29.

The compound of Caim1l having theF Ir:rul a:
hi,o
| S | S
2 £ N ~N
0 NH,

31.  The compound of Claim 1 having the formula:

N =
N —N
O NH»

32. The compound of Claim 1 having the formula:

CHs
HO
e
o NH,

o

(32A)

(32B)

10 33. A pharmaceutical composition comprising: (a) an effective amount of a

compound of any of Claims 1 to 32 and a pharmaceutically effective carrier; or (b} an

effective amount of a compound of any of Claims 1to 32, and an effective amount of

H4 receptor antagonist, and a pharmaceutically effective carrier.

15 34. A use of a compound of any of claims 1 to 32 for the manufacture of a

medicament for treating: allergy, allergy-induced airway responses, congestion,

cardiovascular disease, diseases of the Gl tract, hyper and Hypo motility and acidic

secretion of the gastro-intestinal tract, obesity, sleeping disorders, disturbances of the



N N LN-LNH2 ,, Owve 287 WD 02/32893 - 142 30. The conpound of Cl aim 1l having
the formula: F F 31. The conmpound of Claim| having the formula: N H3 I\]'ll}ig
HO 5 32. The: nd of Claim1 having the formula: CH3 N.! 32 )
22FEB2005 %glz"%?@wén-l /321 S| 10 33. A pharmaceuti cal corrp%é/ﬂ?'b'%)g'@;
conprising: (a) 'an effective amount of a conpound of any of Clains 1 to 32
and a pharmaceutically effective carrier;44g-(b) an effective anount of a
conmpound of any of Clains Ito 32, and an effective amount of Hl receptor

corpaund of e Vo SRIei e pldn BoRGE b iGabRity Ebardsy. thbo AntfipBlacdiiy
treating: of therapniradhepiogss-systemeAizhicimays disepsasschizophirgrisl aad migraine.

cardi ovascul ar di sease, diseases of the G tract, hyper and hypo notility
and acidic secretion of the gastro-intestinal tract, obesity, sleeping

di ders, di b ; - 2 0
contral nervous Syet S0 P ANCR N et TEet s tar iR g epe e 2

hyper agt i viregted.
36. The method of Claim 34 wherein allergy or nasal congestion is treated.

37. The use of a compound of any of Claims 1 to 32 and the use of an Hy
10  receptor antagonist for the manufacture of a medicament for treating: allergy, allergy-
induced airway responses, and congestion.

38.  The use of Claim 37 wherein said Hy receptor antagonist is seiected
from: astemizole, azatadine, azelastine, acrivastine, brompheniramine, cetirizine,

15  chlorpheniramine, clemastine, cyclizine, carebastine, cyproheptadine, carbinoxamine,
descarboethoxyloratadine, diphenhydramine, doxylamine, dimethindene, ebastine,
epinastine, efletirizine, fexofenadine, hydroxyzine, ketotifen, loratadine, levocabastine,
meclizine, mizolastine, mequitazine, mianserin, noberastine, norastemizole, picumast,
pyrilamine, promethazine, terfenadine, tripelennamine, temelastine, trimeprazine or

20 triprolidine.

39. The use of Claim 38 wherein said H receptor antagonist is selected
from: loratadine, descarboethoxyloratadine, fexofenadine or cetirizine.

25 40. The use of Claim 39 wherein said Hs receptor éntagonist is selected
from: loratadine or descarboethoxyloratadine.

30



of the central nervous system Al zheiner's disease, schizophrenia, and

m graine. 35. The use of O aim 34 wherein allergy-induced airway respongesiifh
are treated. 36. The nmethod of Caim 34 wherein allergy or nasal congestion
is treated. 37.The use of a conpound of any of Cains 1 to 32 and the use of
an H, 10 receptor antagonist for the ndddfacture of a nedi canent for
treating: allergy, allergy- induced airway responses, and congestion. 38.

The use of Claim37 wherein said H, receptor antagonist is selected from
astem zol e, azatadine, azelastine, acrivastine, bronpheniramne, cetirizine,
15 chl orpheniram ne, cl emastine, cyclizine, carebastine, cyproheptadine,

car bi noxam ne, descarboethoxyloratadine di phenhydram ne, doxyl am ne,

di met hi ndene, sebast ign etirizine, fexofenadine,

hydr oxyzi ne, ﬁgt oti Eom Ittl'gé?o \/I%)cabastl ne, neclizine, mzolastine,
mequi tazine, m anserl n nober astl ne, norast em zol e, picumast, pyrilam ne,

pr onet hazi ne, terfenadl ne, tripel eqlpam ne, m,aJ astine, trimeprazine or 20

triprolidine. 39. The use of d ailfh38 vvherel dRsa d H, receptor antagonist is
selected from | oratadine, descarl boet hoxyl orit adi ne, fexofenadi ne or
cetirizine. 25 40. The #se of ailm\39 V\/nerf— aid H receptor antagoni st
is selected from lora |neM@r de ar bo rat Rhe. 30 22 FEB2005 144

41. A conpound of the formxX-a: P% Y) p or a
pharmaceutically acceptabl e salt soI reof, wherein: (1) RLis is
selected from (a) aryl; (b) het er oar yI (c) het er ocycl oal kyl (d) al kyl;

(e) cycl oaf Bydharmaceutically acceptable salt or solvate thereof, wherein:
(1) R'isis selected from:
() any
(b)  heteroaryi; s
{c)  heterocycloalkyl

(d) alkyl;
{e) cycloalkyl; or
(i  alkytaryl;

wherein said R groups are optionally substituted with 1 10 4 substituents
independently selected from:

(1) balogen;

(2) hydroxyl;

(3) lower alkoxy; Y
(4) -CFy; |
(5) CF30-

(6) -NRR%

(7) phenyl;

(8) -NO,

(9) -COR%

(10) -CON(R*), wherein each R* is the same or different;
(11) —=S(0)uN(R?®), wherein each R? is the same or different H or
alkyl group;

(12) -CN: or



(f) alkylaryl; wherein said R groups are optionally substituted with | to 4.
substituents independently selected from (1) hal ogen; (2) hydr ',Z){z\i_a'mﬁﬁ )
| ower al koxy; (4) -CF3; (5) CF30; (6) -NR4R5; (7)) phenyl; ?

(9) -C2R4; (10) -CON(R4)2 wherein each R4 is the sanme or different (11)
(O M(R20) 2 wherein each R2 is the sqgg or different H or al kyl group;

-CN;, or 22FEBI NS 145 (13) al kyI or (2) RL and X taken together forma grc:)

up
selected from ti i lﬁél N or (3) Il Nwherein O represents a
ni trogen atomlocated('l3 gie: Ot the 4 non-fused positions of the ring; X|is

sel ected from (2F( OR' ar@(\Nak}n togEhbNRARE) groiRselbtiB2Broor R2o N 11 | 1 11
----C-CH -CH-C (4) (5

(Ré)e—r

??_ or

wherein ® represents a nitrogen atom located at one of the 4

no_,N

non-fused positions of the ring;

(3) Xis selected from: =C(0), =C{NOR?), =C{NNR*R?),

OR? OR?
IEI Rzo or Rzn l'!l
——ch— ch—t -
(4) M'is carbon;

(5) Miis N;

(6) one of M® and M* is C and the other is N;

(7) Y is selected from: is -CHz-, =C(0), =C(NOR?®) (wherein R% is as
defined above), or =C(8);

(8) ZisaCy-Cgalkyl group;

(9) RZis a five or six-membered heteroaryl ring, said six-membered
heteroaryl ring comprising 1 or 2 nitrogen atoms with the remaining ring atoms being
carbon, and said five-membered heteroaryl ring containing 1 or 2 heteroatoms
selected from: nitrogen, oxygen, or sulfur with the remaining ring atoms being carbon;
said five or six mernbered heteroaryl rings being optionally substituted with 110 3
substituents independently selected from: halogen, hydroxyi, lower alkyl, lower alkoxy,
-CF3, CF30-, -NR*R®, phenyl, -NO,, -CO;R*, -CON(R*), wherein each R* is the same
or different, -CHaNR*R®, -(NYC(NR*R®),, or -CN; ,‘

(10) R3is selected from: |

(a) hydrogen;

(b) Ci-Cgalkyl;

(c) anyl

(d) heteroanyi;

(e} heterocycloalkyl;

) arylatkyl; _
(@  -{CH2)e-C(O)N(R*)2 wherein each R* is the same or different,
(R)  ~(CH2).-C(O)OR%;




(6) (7) M is carbon; M is N, one of M3 and M4 is C and the other éud}jl Y
Is selected from is -CH2-, =C(0O, =C(NOR20) (wherein R20 is as défli Fr@
above), or =C(S); (8 Zis a Cl - Cr, alkyl group; (9) R2is a five or

si x-nmenbered heteroaryl ring, said six-nmenbered heteroaryl ring conprising
| or 2 nitrogen atons with the remainm4egy ring atons being carbon, and said
five-nenbered heteroaryl ring cont ai ning 1 or 2 heteroatons selected from

ni trogen, oxygen, or sulfur wt remai nipng ring atons being carbon;
said five or six ndhberedC hleiee@@}@l wheigin ‘B | P B@Tﬁr@@mlcp@lkﬂbgjgum ated with
| to 3 substituents independently selected from -hal ogen, hydroxyl, |ower

al kyl, I ower al koxy, - -CF3, CF30O, -NR4RS5, phenyl, -NO2, -CO2R4, -CO\I( R4)2 -
wherein each R4 is the sanme or different NRARS5, -(N)C(NR4R5)2, or -CN,
(10) R3 is selected from (a) hydmgﬁc—@ Cr, alkyl; (c) aryl; (d)
heteroaryl; (e) heterocycl oal kyl (f)Har yI (9) (CHZ)e C(O)N(R4)2
wherein each R4 is the sane or differe ? (h) -nCHZ)e C(OOM; OR3
22FEB2405 146 (|) (QCHZ) Q;If,( R30 wherein R30 is a heterocycl oal kyl group,
or, -CH2-C-N 3; or c) -CH2CF3; wherein said aryl, heteroaryl,

het erocycl oal kyI th@HbgGFFa, portion of said arylalkyl are opt [ onaI I y
substituted wth ﬁ substituents sel ? ﬁed from hal ggen
wherein sald aryl eteroaryl, heterocycloalkyl, and the aryi portlon of sald aryialkyl

are optionally substituted with 1 to 3 substituents selected from; halogen, -OH, -OCF3,
-CF3, -CN, -N(R*)z, -CO.R*, or -C(O)N(R*?),, wherein each R*® is independently
selected from: H, alkyl, alkylaryi, or alkylaryl wherein said aryl moiety is substituted
with 1 {o 3 substituents independently selected from —CF3, -OH, halogen, alkyl, -NO.,
or -CN; )

(11) R'is selected from: hydrogen, C; — C; alkyl, aryl, alkylaryl, said aryl and
alkylaryl groups being optionally substituted with 1 to 3 substituents selected from:
halogen, ~CFs, -OCFs, -OH, -N(R*),, -CO,R*, -C(OIN(R*),, or —CN; wherein R*® is
as defined above;

(12) R’ is selected from: hydrogen, Cy — Cg alkyl, -C{O)R*, -C(O)R?, or
-C(O)N{R*), wherein each R* is independently selected, and R* is as defined above;

(13) or R* and R® taken together with the nitrogen atom to which they are
bound forms a five or six membered heterocycloalkyl ring;

(14) R®is selected from: alkyl, aryl, alkylaryl, halogen, hydroxyl, lower alkoxy ;
-CF3, CF30-, -NR*R®, -NO,, -COzR?, -CON{R*), wherein each R* is the same
or different, or -CN;

{(15) R"%is selected from: alkyl, hydroxyl, alkoxy, orfluoro;

(16) R"is selected from: alkyl, hydroxyl, alkoxy, or fluoro;

(17) ais0to2;

(18) bisOto 2;

(19) cis0to2;

(20) eisOto5;

(21) mis1or2;

(22) nis 2 ; and



-CF3, -CN, -N(R45)2, -CO2R45, or -C(O N(R45)2, wherein each R45 is

i ndependently selected from H, alkyl, alkylaryl, or alkylaryl wheregniisaid
aryl noiety is substituted with | to 3 substituents independently sel ected
from-CF3, -OH, halogen, alkyl, -NO2, or -CN, - (11) R4 is selected from
hydrogen, C, - Cr, alkyl, aryl, alkylharpyl, said aryl and al kylaryl groups
being optionally substituted with I to 3 substituents selected from

hal ogen, -CF3, -OCF3, -OH, -N(R45)2, -CO2R45, -C(O N(R45)2, or -CN, wherein
R45 is as def(@23%d mizoRe; (12) R5 is selected from hydrogen, C - C6 alkyl,
-C(OR4, -C(O2R4, or -C(ONR4)2 wherein each R4 is independently

sel ected, and R4 is as defined above; (13) or R4 and R5 taken together with

t he nitrogen m t i : n}ilﬁh"ﬁ f.or, i oS red
het er ocycl oal %%) rllgsé%(f% ReE%ét“lﬂg%'se ec?oef fcﬁsinrﬁ?"‘jﬂ‘ﬂ?f faaé'r%yif,fagimgl aryl,
hal ogen, pregacation, of caemedidangnt f@Freatif@ GallergR4aBrgy-iNGRced GibRey
-CON(R4) 2 wherein each R4 i tt{sﬁame or.different, 0 CF r§'15 2 1s

sel ect od TEEBRATSES, IPNGCRTRN. SRASTY JMYRBSOMBIE MALRRIEPSY. SEOORDEETE. 4 cct ed
from al kjlgraingdr oxyl , al koxy, or fluoro; (17) aisOto2; (18) bisQo2; (19)
ci sOt o2; 0) aisO0Oto5 (21) mis 1lor 2; (22) nis 2; and 2 2 FEB
200 147 (23) pis 2. 42. Use of an effective anmount of a conpound of claim!]l
for the preparation of a nedicanent for treating allergy, allergy-induced
ai rway responses, congestion, obesity, hypersomnia, narcol epsy,

schi zophrenia, and m graine.



