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MUSCARI NI C ANTAGONI STS 20 BACKGROUND OF THE | NVENTI ON

The present invention relates to di-Nsubstituted piperazines and
1,4-di-substituted piperidines useful in the treatnment of cognitive

di sorders, pharmaceutical conpositions containing the conpounds, 25
met hods of treatnent using the conpounds, and to the use of said
conpounds in conbination with acetyicholinesterase inhibitors.

Al zhei ner' s di sease and ot her cognitive disorders have received

much attention lately, yet treatnents for these di seases have not been
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MUSCARINIC _ANTAGONISTS

BACKGROUN THE INVE

The present invention relates to di-N-substituted piperazines and
1,4-di-substituted piperidines useful in the treatment of cognitive
disorders, pharmaceutical compositions containing the compounds,
methods of treatment using the compounds, and to the use of said
compounds in combination with acetyicholinesterase inhibitors.

Alzheimer's disease and other cognitive disorders have received
much attention lately, yet treatments for these diseases have not been
very successful. According to Melchiorre et al. (J. Med. Chem. (1993),
36, 3734-3737), éompounds that selectively antagonize M2 muscarinic
receptors, especially in relation to M1 muscarinic receptors, should
possess activity against cognitive disorders. Baumgold et al. (Eur. J. of
Pharmacol., 251, (1994) 315-317) disclose 3-a-chloroimperialine as a
highly selective m2 muscarinic antagonist. .

The present invention is predicated on the discovery of a class of
di-N-substituted piperazines and 1,4-di-substituted piperidines, some of
which have m2 sslectivity even higher than that of 3-a-chloroimperialine.
Logemann et al (Brit. J. Pharmacol. (1961), 17, 286-296) describe
certain di-N-substituted piperazines, but these are different from the



very successful. According to Melchiorre et al. (J. Med. Chem (1993),
30 36, 3734-3737), conpounds that selectively antagonize N2 _nuscarinic
recept ors,w‘é‘s"ﬁ@agél ly inrelation to ML nmuscarinic recept ors‘fcgﬂﬁ‘mlas“
possess activity against cognitive disorders. Baungold et al. (Eur. J. of
Phar macol ., 251, (1994) 315-317) disclose 3-a-chloroinperialine as a

hi ghly sel ective n2 nmuscarini c antagoni st. 35 The present
invention is predicated on the discovery of a class of

di - N-substituted piperazines and 1, 4-di -sub®-i tuted piperidines, sone of
whi ch have nR selectivity even higher ‘than that of 3-a-chloroinperialine.

Logenann et al (iBvéntive compoundsdf.the Fr648nt ihventidif- Fifthefinors, the

certain di - N-subgichbabiids Bf RBEBAIMT et A hrd N8P Giskicied fof BT helviRy hdatost

"PCT/ US97/ 13383 cognitive disorders. -2-
I nventive conpounds of the present invention. Furthernore, the
conmpounds of _Logenann, e I: are not di sclosed to have activity against
cogni tive diSor deked & WNENTONHE | NVENTI ON "~ The

present invention relm@@ésenmmrasm@rt@i EEmpEuRA$ according 6 et Ur @l
formula I, _ [err]
structural formula |, | .

-
I R2 Z\n"’
including all isomers and pharmaceutically acceptable salts, esters, and
10  solvates thereof,

wherein one of Y and Z is N and the other is N, CH, or C-alkyi;

Xis -O-, -8-, -80-, -802-, -NRS-, -CO-, -CHa-, -CS-, -C{OR5)5-,
-C(SRS)2-, -CONR20-, -C(alkyl)2-, -C(H)(alkyl)-, -NR20-SO2-,
-S02-NR20-, -NR20CO-, -0-CO-NH-, -NH-CO-O-,
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including all isomers and pharmaceutically acceptable salts, esters, and
10  sol vakpg of/eee0f , wherein one of Y and Z is é@fﬂmsfﬁ
other is N, CH or C-alkyl; Xis -O, -S, -SO,

-NR[err]-, -CO, -CHerr]-, -CS-, -C(OR[err])[err]-
" -C(SR[err])[err]-, -CONR[err]-, -Calkyl)[err]- C(H)(alkyl)-

-NR[err]-SJerr]-, -SOerr]-NRerr]-, -NR[err]CO, -O CO NH,
-NH CO O, _ [err] 15 WO 98405292

PCT/ US97/ 13383 . -3- [err] WD 98/ 05292
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[err] ' hydr ogen, acyl, al kyl, al koxy, al kenyl, cycl oal kyl,

cycl oal kyl _.s tuted vmth one or two groups sel ect

group conszﬂuﬁ&éb(}f al kyl and 5 carbonyl, cycloal kenyl, %?fcy(ﬁc}&%sg |,
aryl al kenyl, benzyl, benzyl substi t ut ed with up to thr ee
|ndependently sel ected R3 gr oups, . cycl oal kyl al kyl , pol yhal oacyl ,
benzyl oxyal kyl , hydroxy([err]-( err] al kyl , al kenyl car bonyl ,

al kyl aryl sul fonyl , al koxycar bonyl ani noacyl E al kyl sul fonyl , -

aryl sul fonyl, additionally, when X is -CHZ-74-R my also 10 be -OH, in
further addition, when X is not N, R may al so be hydroxyrret hyl, in
further addition, R and X nay conbine to formthe
Prot-(NOAA)[err]-NH wifere\n r is an intAggen of 1
ni trogen protect |AilgylgNoup MCghhyen AlkylsN1, NEAA

amino acid or an enant \aoef t hereqf, or \bhel r b ach NOAA i s a
15 peptide of an independently selected naturally occlring amno acid or
an enanti oner thereof and Rerr].are independently

sel ected fromthea ;L , al kyl, al kenyl, cycl oal kyl,
cycl oal kenyl, bicyc oaw ‘yn,y| -+ amnoal kyl ,

al koxycar bonyl am nocar bon% drox ani d I no al kox car bonyl al kyl ,
phenyi al kyl, al Rydregepoary ﬁwl,kelkoxy. alkenyl, cycloalkyl cygloaikyl substituied ~
98/ 05292 with one or two groups selected from the group consisting of alkyl and

PCTIUS97/ 133g3 carbonyl, cycloalkenyl, bicycloalkyl, arylalkenyl, benzyl, benzyl

substituted with up to three independently selected R3 groups,
cycloalkylalkyl, polyhaloacyl, benzyloxyalkyl, hydroxngQCgvoalkyl,
alkenylcarbonyl, alkylarylsulfonyl, alkoxycarbonylaminoacy!, _
alkyisulfonyl, or arylsulfonyl, additionally, when X is -CH2-, R may also
10 be -OH; in further addition, when X is not N, R may also be
hydroxymethyl, in further addition, R and X may combine to form the
group Prot-(NOAA)r-NH- wherein r is an integer of 1 to 4, Protis a
nitrogen protecting group and when ris 1, NOAA is a naturally occuring
amino acid or an enantiomer thereof, or when r is 2 to 4, each NOAA is a _
15 peptide of an independently selected naturally occuring amino acid or
an enantiomer thereof;
R? and R2? are independently selected from the group consisting
of H, alkyl, alkenyl, cycloalkyl, cycloalkenyl, bicycloalkyl, alkynyl, cyano,
| aminoalkyl, alkoxycarbonyl, aminocarbonyl, hydroxyamidino, '
20 alkoxycarbonylalkyl, phenyl alkyl; alkylcarbonlyoxyalkyl,
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H -OH, (provided R err] and Rlerr] are both not -OH and Y is not N),

fornyl, 0 9-CO al kyl, -CGCacyl, -CCaryl, and hydroxyal §grser/13383
additionaIW)pﬁ{er’?rﬁ and R21 together may formthe group =CH err],
=N-OR[err], =N-CN, =N-N(R[err])[err], '
al kyl =CH al kyl , al kyl ene, al kyl or -[err], in further addition,
Rl err] 5 and R21 together with the carbon atomto which they are
attached may formthe group [err] - or Rerr] and R err]
together with the carbon atomto which they abe attached . may form
a saturated heterocyclic ring containing 3 to 7 carbon atons, one

or nore of which ij—ml-l,omwdeﬂlm and R31taredsbth ynob H«@H and ¥ ismiotN), formiy,
L4 groups | ndepencapy Liyf SCR5AGH, f—{cgﬁgﬁn &hd HyardkyBifi! ddditionalty R? and

5 T
or - R21 together ray feirer the, giRupr=CH,RENFOR’, aNeCN, eN-N(B)g,
i ndependently selected fromthe = gj . group consisting of al kyl, H,
hal o, al koxy, benzyl oxy, benzyl oxy | kﬂi substituted by nitro or

ami noal kyl , ~ hal oaHGH-alky) gligilens), k7TC @l cor sGthalo)z;  in further asidlitiom 1
hydr oxy, am n a | 34 lda¥hd]
a%:/yl oxg, tri aﬁyl SI y’lq,,m a e&'ﬁ%’fﬂ*&ﬁ?? ar y'P?ET'Pgﬁy ,éggﬁ){(ag?lﬂg?&%eadr g‘oarYyI

al kyl sul finyl; -OCONH err], - al kyl ,\a)/‘k'y am noal kyl ,
di al kyl am noal kyl, -COOH, - Rlekrl)lerrg, - (al kyl)[err],

- NHCOO- al kyl , WIQ p erwl/h al kyl , or norpholino;
each R err] and R?‘(Sa)'m 'N%_' |2‘§:Iependent.l y selected fromthe

consi sting of H aed Rl apd R3} tegethen withhthe grrbor atgnuwwh%;ﬁre]amhed
\%(h gﬁ[ )e(r ir ]S) [C(egR][ o, 8y form a Oslra%ﬁtéﬂ ﬁé’fdro %mg?gaameari;gihg é'tr?e‘ﬁ%ért'bdh agsrihg.i on,
' o T o e may S oraly bubaiaag 85 43 b,

groups in X may b®
integer of 2 1@ 4two groups independentiifseledteddrom &;@nardN-R20:| ected from

- the group consisting of ﬁg al kyl, aryl al kyl, cycl oal kyl, aryl and
aryl substituted with I% nd R4 as defined her ej n;

_ R® R r# R
\t/a/z}l . Y&/EI
3 N R/ 3 N
/ g Y / < \929
R32 e R32 .
R3. R4 R22, R24, and R25 are independently selected from the
group consisting of alkyl, H, halo, alkoxy, benzyloxy, benzyloxy
15 substituted by nitro or aminoalkyl, haloalkyl, polyhaloalkyl, nitro, cyano,
sulfonyl, hydroxy, amino, alkylamino, formyl, alkylthio, polyhaloalkoxy,
acyloxy, trialkylsilyl, alkylsulfb_nyl. arylsulfonyl, acyl, alkoxycarbonyi
alkyisulfinyl; -OCONH2, -OCONH-alkyl, alkylaminoalkyl, )
dialkylaminoalky!, -COOH, -CON(R20),, -OCON(alkyl)2, -NHCOO-alkyl,
20 -NHCO-alkyl, phenyl, hydroxyalkyl, or morpholino;
each R5 and RS is independently selected from the group
consisting of H and alkyl, provided that when X is C(ORS)2 or C(SR5)z,
both R5 groups cannot be H, and in addition, when X is C(ORS)2 or
C(SR5)z, the two RS groups in X may be joined to form —{CR205)p-
25 wherein pis an integerof 2t0 4;
R7 is independently selected from the group consisting of H, alkyl,
arylalkyl, cycloalkyl, aryl and aryl substituted with RS and R4 as defined
herein; :
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- 6- each R8 is independently selected from :
consi sti n@]v%?s"ﬁ”z hydr oxyal kyl or al kyl, or two R[ er%ﬁ&%&ﬁ”ﬁay be
joined to forman al kyl ene group; " Rerr] is H,

al kyl, aral kyl, or acyl; 5 - Rerr] is H aryl or alkyl;

Rlerr] and R err] are independently selected fromthe group

consisting of H, alkyl hydroxyal kyl, arylal kyl, am noal kyl, hal oal kyl ,

t hi oal kyl, al kyl t hi oal kyl, carboxyal kyl, ir6edazol yal kyl, and indol yal kyl;

or _ Rlerr] and Rlerr] may conbine to forman al kyl ene group; 10
R[e[)r] s H, ial kyl', e@@hb amksﬂndl dperontly @ei@dtb edwoh@mégr&m&bngaﬂh Gt H,
car bonyl, aryl oxycarbo a a r bon nogcar bony

al kyl sul fonyl , E‘Xé%ﬂa@m nb’\‘ ﬁ% %ﬁ@?y Be ijergto orm an flkyiene s
H, al kyl, aryl, guyuﬂmal kyl , hydroxyal kyl, am noal kyl, -COCR[err],
CO\I(R[err])[err] err] and R[err] are the sane as
R30 and in addltlon W@%%‘WE%%I’%&)& and Rlerr] groups may form
the group - (&H2)r (wiR&%sH,rarykonaligrlic), in further addition, R31
and R32 can al so be 28

-N(Rlerr])acyl mﬁéﬁﬂ Mﬁg@gﬁk gérr?t}% !Qé%@’irom the group Rl err]
is aryl or heteP@Bﬁ?Fmg\Mf @'Kﬁl hysreRalinaviakyd, R'3'3n¢%|k}’|2@a|03|§!|eroaryl

the CORerr] bemdalky! télkﬁtmeakgn dikyihimnidagsivhllgt, card mdolyalkyl
Rlerr] is alkyl bk %a%‘mn err may al so beH
when R err] andﬁ?eﬁ'}‘fﬁ[ é’é@hgp N V) 't‘P'Wm ch they are
attached forOn a sat uiR@Sid Hhealkyh eCO-alkyl, i-C@-cycivalkyl, mikékycarboryy bnﬂno-
N o) 1 5 S S, B nhiigion, o
al koxy; alkylsulfonyl, arysulfonyl or -S0,-NH-R20;
' R30 is H, alkyl, aryl, cycloalkyl, hydroxyalkyl, aminoalkyl,
-COOR?20, -CON(R20), or cyano;
15 R31 and R32 are the same as R30 and in addition, two R30, R31
' and R32 groups may form the group -(CH2)~ (wherein ris 1 to 6), in
further addition, R31 and R32 can also be hydroxy, -N(R20),, -O-acyl,
-N{R20)acyl, -OCOOR29, or -OCON(R20),;
R33 is aryl or heteroaryl, with the proviso that when R33 is
20 heteroaryl, the CO-R33 bond is to a carbon atom in the R33 group;

R34 is alkyl, cycloatky! or aryl and in addition R34 may also be H
when R1 and R21 together with the carbon atom to which they are
attached form a saturated heterocyclic ring containing 3 to 7 carbon
atoms and two groups independently selected from S, O and N-R29;

25 R35 js ~-CHz-, -NR20- or -O-;

R36 is -NHz, alkyl or alkoxy;

R37 is independently selected from the group consisting of H and
alkyl; |

R38 is -CO-(CHz)o-5-ORS, -SO2-(alkyl), or

o LS

wherein g1 and g2 are independently 1-5, provided that the sum of gy
4 and gz is 2-5; and

o By,



Rlerr] is independently selected fromthe gr'oup consisting of H and

al kyl ; Rerr] is -CO(CHerr])[err]-ORerr],
. Sq err] (aY(R%/?szg%)r PCTIUS97II33?
wherein gl and g2 are independently 1-5, provided that the sum

of glerr] and gq[err] is 2-5; and WO 98/ 05292

PCT/ US97/ 13383 _ - -7-
Rlerr] and Rl err] are independently selected fromthe group :
consisting of =O and (H, H). |-#@-a preferred group of
compounds Y and Z are N, I n anot her preferred group of

conpounds Y is CH and R3%ahd R40 are mdependéﬁtly?lﬂélé&?éd Rofi B Group oup of
conmpounds R is nd Xis O SO SQerr],

CH err], CH(al kyl FO"wﬁﬂﬂﬁLﬂQ#nﬁ HH)y o -, or 'N(R[err]) co
I n anot her preferred gingpreferedgro uﬂmebmpdumideHnerhraNe H and eit her

Logether form =0 i shotnd¥ pritgafed 8 BF Ebi) eS‘PSSW%@é%ﬂﬁSL”R

is 5 Jerr]in another preferred group of compounds

3 - R®
O o, 42

and X is O, SO, SO», CHa, CH(a!kyl) C(alkyl)2, -CH(OH)-, or
-N{R20)CO.
| In another preferred group of compounds R3 and R4 are H and either R?
10 is cycloalkyl, or alkyl, and R2!is H or R1 and R21 together form =O.
In another preferred group of compounds R is

3 R4

Rv ( l/ , OF —(':},

Xis 0,80, SOz, CH3, CH(a!kyl), C(alkyl)2, or -N(R20)CO; R® and R4 are
H and either R7 is cycloalkyl or alkyl; and R21 is H or R? and R21
o_ ,O

15 together form =0 or X .
In another preferred group of compounds at least one of R27 and
R28 is alkyl. '

_in another preferrad group of compound one of R27 or R28 is
methyl and the other is hydrogen.

20 In another prefel_'red group of compounds R is
RS

o]
1 { or alkoxy'—@—
(o] _ .
In another preferred group of compounds X is SOz, CHo, or

-N(CHa)-CO-. -
In another group of preferred compounds, R2 has the formula



Xis O SO SCIerr] CH err], CH(alkyl), C(alkyl)[err], or -N(Rerr])CGO

Rl err] r\? ﬁf are H and either Rerr] is cycl optkgkoRiazdd Kyl ;
and Rlerr] I's or Rerr] and R err] [err 15
t oget herform =0 or ' I n anot her preferred group of conpounds
at | east one of R27 and " R28 is alkyl. | n anot her
preferred group of conpound one of R27 or R28 is nmet hyl and the

ot her is hydr.ogen. 20 I n anot her p_rgaferred group of compounds Ris
[err] In anot her preferred group of conpounds X is
SHerr], CHerr], or -N(CHerr])-CO. I n anot her
group of preferred conpounds, R2 has tha or 'a WO 98/ 05292 '

PCT/ US97/ 13383 - 8-

[err] . and Rlerr] is Hor ['err? R[err] and Rlerr] are H and
R33 is ortho-substituted aryl /‘;t w , preferably

[err] : \I?F . :

and R30 is H or CHa: 'R31'and R32 are H: and R33 is ortho-substituted
aryl or heteroaryl, preferably

CHs Cl | CHa Gy Ol

In another group of preferred compounds R2 has the formula
R34 R31

s

R34 ijs methyl and R31 and R32 are H _
Preferred specmc compounds of this invention are listed
heremaﬂer as compound numbers: 17, 18,25, 30, 31,32 g_, g&,

10 36,37, 41, 43, 44, 49, 53, 54, 56, 57, 58, 59, 80, 82, 84, 85,
94, 98, 100, 108, 121, 126, 127, 137 145 151, 152, 154

155, 162, 166, 178, 179, 1 185, 1 191, 194 214

215, 2 225, 247, 253, 256, 2 7.3 341, 34

351, 367, 409, 459, 479, 488, 489, 490, 500, 501, 502, 503,
15 505, 50 07, 515, 516. 517 562.

Another aspect of the invention is a pharmaceutical composition
which comprises a compound having structural formula | as defined
above in combination with a pharmaceutically acceptable carrier.
Another aspect of the invention is the use of a compound formula |
20 for the preparation of a pharmaceutical composition useful in the
| treatment of cognitive disorders and neurodegeneratlve diseases such
as Alzheimer's disease.
- Yet another aspect of the invention comprises a method for
making a pharmaceutical composition comprising mixing a compound of .
25 formula | with a pharmaceutically acceptable carrier.

.y

- i,



5 I n anot her group of preferred conpounds, R2 has the formula

[err] wo og/ps2ez R34 i1s methyl and R31 and R32 are H. PCT/US97/13383
Preferred speC|P|c conmpounds of this invention are |isted

herei nafter as conmpound nunbers: 17, 18, 25, 30, 31, 32, 34, 35, 10

36, 37, 41, 43, 44 49, 54, 56, 57, 58, 59, 80, 82, 84, 85, 94, 98,
100, 108, 121, 126, 127, 137, 145, 151, 152, 154, 155, 162, 166,
178, 179, 181, 185, 190, 191, 194, 199, 214, 215, 216, 225, 247,
253, 256, 257, 337, 339, 340, 341, 349, -9- 351, 367, 409, 459, 479,
488, 489, 490, 500, 501, 502, 503, 15 505, 506, 507, 515, 516, 517,
555, 562. . Anotbenaspashelthis inventionris amethod fordreating@ceut i cal
conposi tion ' | ; ' I
as Gef i ned cogheTof ASBfades at'fgsﬁf‘ﬁt%% seXonprislg SupifserbidOR
carrier. patient sytieriag from saf diseaee am ellaetive amount of aeompoynd of

compound fornul a form@@ L. for the preparation of a pharmaceuti cal
Co s L on Ut el 1" Watner espect o B4 FRlonfon 38 Apebiy e igislhia ™™
Yet anot her aspecicoghitivecor neeridegenevative siseasenesrnpdsing administeringpto ag a
W ih a phar maceut PR} SaRelRT dr] s3k Blekatd dh SRGAKRpftls of comBliBtich
PCT/ US97/ 13383 of a compound of formula | with an acetycholinesterase inhibitor.
Another aspect of this invention is a kit comprising in separate
10 containers in a single package pharmaceutical compounds for use in
combination to treat cognitive disorders in one container a compound of
formulal ina pharmacéutically acceptable carrier and in a second
container an acetyicholinesterase inhibitor in a pharmaceutically
acceptable carrier, the combined quantities being an effective amount.
15
DETAILED DESCRIPTION ,

Except where stated otherwise the following definitions apply
throughout the present specification and claims. These definitions apply
regardless of whether a term is used by itself or in combination with

20 other terms. Hence the definition of “alkyl® applies to “alkyl" as well as
the “alkyl" portions of "alkoxy", "haloalkyl", etc.

Alkyl represents a straight or branched saturated hydrocarbon
chain having 1 to 20 carbon atoms, more preferably 1 to 8 carbon atoms.

- Alkenyl represents a straight or branched hydrocarbon chain of
25 from 2 to 15 carbon atoms, more preferably 2 to 12 carbon atoms, having
~ at least one carbon-to-carbon double bond. .

Alkynyl represents a straight or branched hydrocarbon chain of
from 2 to 10 carbon atoms, more preferably 2 to 8 carbon atoms, having
at least one carbon-to-carbon triple bond.

30 Cycloalkyl represents a saturated carbocyclic ring having 3 to 12
carbon atoms. o

Cycloalkeny] represents a carbocyclic ring having from 5 to 8

carbon atoms and at least one carbon-to-carbon doubie bond in the ring.
| Bicycloalkyl represents a saturated bridged carbocyclic ring
35 having 5 to 12 carbon atoms.

e, .

- T vy



-9- Anot her aspect - of this invention is a nmethod for

treating a cognitive or neurodegenerative disease cQ |S|n
adn1n|stePW%8mF%mﬁ patient suffering fromsaid di sel Eﬁk%ctlve
amount of a compound of formula I. 5 Anot her aspect of
this invention is a nethod for treating a cognitive or

neur odegener ati ve di sease conprising admnistering to a pati ent
suffering fromsaid di sease an effective anount of a conbination of
a conpound-of formula I with an acetychol i-1@sterase i nhi bitor.

Anot her aspect of this invention is a kit conprising in separate 10

containers in a si ngheybmpresmﬂsi’airawcswﬁ@ehmvn@%i@hﬁﬁh YR8 fbﬁméla
ey

Formila | in o BGFRGECANCE?, ARIRIEOS icaify £ i ARy dosabe:

cont ai ner an acanglhetetdangsCO-ase inhibitor in a phar maceutical |y

acceptabl e carrier O\H%?o g%ggﬁg %Wﬁ%ﬁ%ﬂ%’#zﬂz erct I ve anount. 15

DETAI LED DESCRI PTI d ot herw se- t he
fol | owi ng d&finiti onAndggpresents phenvhabngmnyl eplionallyssubstititediviitre ttoon

and cl ai ns. Thes ®Rgfo tlons apply .. regardl ess of whether a termis
used by itself or |nH nbi nati on vmtt ﬁ othegterms..Hence the
definition of "alkyl M@ Jepepseny ¢ cyc C 9HRYR OS or 6 atoms,tarea bicyelic

portions of al kgeouip of'@bopad0katoins, @it teast one of which is can‘ﬁdﬁ/ n&ﬁﬂﬁrﬁi‘?e@[ s a
(0]

car bon at o, nBRBY Ane kb Sop0 A R8iTRlhe 2 carpocyeiic ,.,,fﬁgv'.,q & A keny

represent s18 stsuffigient oumbexrofipi ®lésteonsctar providehafomatic chafactdr QarBoh 0 15
car bon at ons, a at | east
one carbon-to- 2%)[?3 onW%"ﬁdﬁ @s&&tﬁﬁé@ﬂyﬁ@%%§ )q'ﬁ(?%%q gloms smay >
straight or br QPrRURINRE §€'B§tBBWQ:T%°n°b‘fCOR2° groups. d?neterr@d 10 carbon
atons, nore. prqia@a&im"?aﬁd)g,%mrmrpyﬁdym réh"w ﬁ-lﬁo’uranly, tﬁge,{fast one

carbon to-carb triple esents a saturated
carbocyclic ri ﬁbe ﬁ g%@zﬁyl R'nadlazo%l%@ﬁ!p npynmldlnyl pyrazinyl,

Cycl oal kenyb rqwn:tazm;d 3,3;54thazinyl, iand indglyhavi ng from5 to 8
carbon atoms and at pgaphiPRspre8sRR kttRtoRS SRS R atomd (e NY-
group modified by the term “polyhalo®.
" Hydroxyamidino represents a group having the formula

-
- NH2-C=N-OH , '
- 20 8 Azabicyclo represents a saturated bridged ring containing from 4
to '

carbon atoms and at least one nitrogen atom.
Sulfonyl represents a group of the formula -SO»-.
Sulfinyl represents a group of the formula -SO-.
25 Alkylene represents a group having the formula -(CHgz)q, wherein
g is an integer of from 1 to 20.
Naturally occurring amino acid (NOAA) means an acid selected
from the group consisting of alanine(ala), arginine (arg), asparagine
(asn), aspartic acid (asp}, cysteine (cys), glutamine (gin), glutamic acid
30  {(glu), glycine (gly), histadine (his), isoleucine (ile), leucine (leu), lysine
(lys), methionine {met), phenylalanine (phe), proline (pro). serine (ser),
threonine (thr), tryptophan (tp), tyrosine (tyr), and valine (val).
Nitrogen protecting group (Prot) means a group capable of
4 protecting a nitrogen on a naturally occurring amino acid (or an
35  enantiomer thereof) from reaction. Preferred nitrogen protecting groups



Bi cycl oal kyl represents a saturated bridged carbocyclic ring 35 havi ng
5to 12 ca 4995 - WD 98/ 05292 PCT/US97/13383
PCT/ US97/ 13:8@%8& -10-

Acyl represents a radical of a carboxylic acid having the formula

al kyl -CO-, aryl -CO, aral kyl -CO, cycloal kyl -CO-, al kyl cycl oal kyl - CO-,

and heteroaryl -CO . Hal o represents fluoro, chloro, bronmo or
i odo. 5 Aryl represents phenyl or ngght hyl optionally substituted
with 1to . 5 R3 groups. eroaryl represents a cyclic

group of 5 or 6 atons, or a bicyc or 10 atomns, at

| east one of whi chat%c%@qb@nzum%ﬁz}gc&isogo(&z)ssg anth t-butaxycarbonydt om
interrupting a Car@m«}' o édd}B% Y & errabnelﬁnrogﬁhfmst&ﬁh %s‘?ﬁdﬂbed

el.ectrons to provi tic c y optlonal |y

be substitiuted by R3 g a\ﬁf @npaatﬁ@%%an once %&a%&rap
substituted R[errﬁomfula.G@REaxa lélRiWh‘en Rrsf-e(om)z- the ldémityrd?%h@ﬁﬁtlc

i avol 1 - Chi B avanalie anHesina P 675 354 pri 58Y biyndopgsnty gelsciad fom

pyridazinyl, 1,3, thetdef&ﬂtnmlfort&advandbleyl Pol yhal o

et Pyt ) OBl it s iefudh 8 el i BRALM BN <

group having the feonfigusations based on the asymmetric carbon to which R1 is aftachgd,
4210 8Azab| ﬁﬁb‘%déd ﬁiﬁt%‘eﬁﬁé Fﬂ?’sé\’eLHcft tibl'dl d%ﬂhél’ Btbresitometid ié F oM
‘e 10 present when X i is S ?) ac;roérFO (w%enetﬁgttwg S B}SJ&, are gtt)totWe
same) or when R27 or R28 s not hydrogen. Also within formula | there
are numerous other possibilities for sterecisomerism. All possible
stereoisomers of formula | are within the scope of the invention.
Compound of formula | can exist in unsolvated as well as solvated
15 forms, including hydrated forms. In general, the solvated forms, with
pharmaceutically acceptable solvents such as water, ethanol and the
like, are equivalent to the unsolvated forms for purposes of this
invention. .
A compound of formula | may form pharmaceutlcally acceptable salts
20 with organic and inorganic acids. Examples of suitable acids for salt
formation are hydrochloric, sulfuric, phosphoric, acetic, citric, 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 forms with a sufficient
25 amount of the desired acid to produce a salt in the conventional manner:
The free base forms may be regenerated by treating the salt with a |
suitable dilute agueous base solution such as dilute aqueous sodium
. hydroxide, potassium carbonate, ammonia or sodium bicarbonate. The
free base forms differ from their respective salt forms somewhat in
30 certain physical properties, such as solubility in polar solvents, but the
salts are otherwise equivalent to their respective free base forms for
- purposes of the invention. -
Compounds in accordance with formula | may be produced by
processes known to those skilled in the art as shown by the following
35 reaction steps:



Sul fonyl represents a group of the fornula -SOerr]-.
Sul finyl wexeswses2ts a group of the fornula -SO. 25 M&ne
represents a group having the fornula -(CHerr])[err], vvherel n gis
an integer of from1l to 20. : - Naturally occurring am no acid
(NQAA) neans an acid sel ected fromthe group consisting of
al ani ne(al a), arginine (arg), asparagine . (asn), aspartic acid (asp),
cysteine (cys), glutamne (gin), glutanic .d 30 (glu), glycine (gly),
hi st adi ne (his), isoleucine (| I e) | euci ne"aﬁ'eu), | ysi ne (lys),
met hi oni ne (et oS, ) ;. ol,jne (pro), serine (ser),
t hr eoni ne (thr),b ) g=2etyr), and valine (vat).
Ni t rogen protecting @Qmpoujlﬁdsm)heraﬂnﬁzéhaymwfd?ﬁﬂﬂ@' e of ' protecting
a nitrogen on a naturally occurring am g agid (or an 35 enant i oner
thereof) fromreaction. Preferred nitr ié‘oro:;zectr ng groups V\D
98/ 05292 '
PCT/ US97/ 13383 -11 -
. are carbobenzyl oxy (CB2), CH[ err]OCO(CH[ err] err]CO and t-but oxycar bonyl -
(BOC). O cours [T ecting group is included.

SarBé Maae Y &%ﬁ O%%%n beﬁ]é’i

When a vari ggl[e appears nore t ‘he structural forml a,

for exanple err] when X is -C(OR[err]$theme 1 the identity of each 5
vari abl e appearing nore than ?ce may be independently selected from
1

the definition for that vRBialjl e ~ Conpounds of this
invention may exist in af, a3\t st efRY o configurations based on
the asymetric carbon t

hy/
Rlerr] and R err] are nbt iden iﬂﬁ‘.[ utt HRI0

provi ded that

e(rj’eo.i sBrTe(r"?§m is

present when X is SO or C(ORerr])]| the twer RS _aroups are not
t he sane) or when R27 Ir s b?t E%drogenRSS@ggHﬁthi n formul a
| there are nurrerous ot her possi es forEBbe/i_E%.Forrerl sm Al
possi bl e R base
~\\’")—k '
Rmr/l Rao R31
R28 :
| /vN‘n’
l . Raa 0
For compounds wherein R2 has the formula
R R3
- N,
R%2 R
3 AN
R\,=|. R' pger |
X ~,
/_Z. /] base
Ilc R28 \r\
S NH

X
’ \ 7/ R21Y‘/\/1 R34 R31
’fg ! _Hza /\/N‘ R29

R .



st ereoi soners of forrrul-a | are within the scope of the invention.
Conpound q{, % g%#l can exist in unsolvated as well as solya}8ge7/13388°
forms, inc I'n ydrated forms. In general, the solvated forns, wt ﬁ
phar maceutlcally accept abl e sol vents such as water, ethanol and the

| i ke, are equivalent to the unsolvated forns for purposes of this

I nventi on. : A conmpound of fornmula I may form pharmaceutically
acceptabl e salts 20 with organic and inorganic acids. Exanples of
suitable acids for salt formati on at8- hydrochloric, sulfuric,
phosphoric, acetic, citric, malonic, . salicylic, malic, fumaric,

-succini ¢, ascorbic, naintérmediatdHhisstrbéted with&isuitably activatedegartiorglichciand

boxyl i 'd |k L h | t
r e o apar e by RTVAREREBaR0-K Her iq & inaling BiodP siehias balpgen 55 °
anount of the dedDCEOCHg: dAlternativalyca mixturstoficompaunch Bl and iIRyyGO0Khoan :

The f b f t

suitabl e ditu o SR uERleq GrhWIRRrSkRermbnial % 4 i diimite s, as N-
hydr oxi de, poBas setbyﬂ-Na&audmtbylamwemd)-csrmmmndectaydmnhtmdeme -

free base forns %é}&bhémeamanh.aew% B&f‘séféetoff&w&e vgat in 30

certain physical propertjes%mé as sol bﬁ ol ar solvents, but the

salts are ot her witdethylaming at??'t’%?“ F\?%QN%% Aliematively; for

purposes of the iiftepiviadiate lllc is treated wnthagi‘anmﬂéads wne@)l(ﬁrﬁﬁﬂé 8 d
Il,led in

Lhe art_as Shown FSVENEN aginag (Rrospt Spsur. i therbiarents of Basgrsug) 85207

PCT/ US97/ 13380 tnethylamme -12- Cener al
Description of Methodgpemediates NICUHBY Mizdd O £ VAriBhPof metiicad. 'Whéﬂri“" a

err
[ ! CHz or CO Iil can be made as shown in Scheme 2:

Scheme 2

\I—
lor Br—\)—é\( g

Ré *BOC"

| 1) n-butyllithium
2) RCON(CH3)OCH4

1) n-butyllithium >_\_>_/\
2) RCHO H21Y /1 R31
lla st T\
~BOC
] ' NaBH,

3 R
\/=|. H27
R\ 7 HZ,{;‘ /1 R31,
Z
RZE/ T\/"
i v A-Ngoc
R



can be made as
[err]

shown in Schene I. 5 ' Schene 1
For conpounds V\/nerel n R2 has ﬁ(pﬁvésgﬁ%lsa

[err] [erYQ98/05292 4
base WD 98/ 05292

PCT/ US97/ 13383 "

10

o T,

-14-
e
RS 1
EuSH N R27 .
v. TFA g7\ J R21‘[/~A g
A2
R28 1
mb ANS,

'Aryl halide 1V is treated with an alkyllithium such as n-butyliithium
or t-butyliithium followed by reaction with an RCON(CH3)OCHj to give

- compound {ila, which can.be deprotected and converted to | as shown

above. Additionally, lla can be reduced to the alcohol V with a suitable
reducing agent such as sodium borohydride. Compound V can also be
made by treatment of IV with an alkyllithium as previously described
followed by reaction with RCHO. Compound V is converted to
compounds llib by treating V with a reducing agent such as
triethylsilane in the presence of a strong acid such as trifluoroacetic acld
Compounds of formula la, Ib, and lc can be prepared via a

related sequence as shown in Scheme 3:

Scheme 3

R“
R3

| \,_
for Br— >—/\R2‘Y /| RS!

v R /N

. R32 BOC
”_ ' R*
1) n-butyllithium R3 ’ R R27

2) RCON(CH5)OCH, O XXF ~

3) deprotect - L (2 /

4) as in Scheme 1 R28 \(\ ]
/_-N

RSE/ \jr
O



- 13- - ' ~ _Internediate Il is treated with a suitably activated

car boxyl i guisdek202 derivative, Rerr]CO X, where X is g48894138830" OUp
such as hal ogen or OCOCH err]. Alternatively, a mixture o

conpound |11 and Rl err] COOH can be treated with

N- hydr oxybenzotri azol e and a carbodii m de such as N 5

et hyl - N- (3-di net hyl am nopr opyl ) - car bodi i m de hydrochl ori de or
di cycl ohexyl carbodiim de in the presence of a base such as

triethylanine and a sol vent such as DVF to-§®ve |. Aternatively,
intermediate Illc is treated with a group Rerr]-X, where X and Rerr] are
as previ ously defined (except R[ﬁur] H) in the presence of a base
such as - 1 0 triethylam ne. ermeg‘;ates [1l can be nade
via a variety of rrethods I\WEIQ x=H \’-l r] CO, 11l can be nade. as
shown in Schene 2: 21 /' RScherre 2 _
[err] WD 98/ 05292 — R R L Y%
- PCT/ US97/ 13383 . R?.E/ 3 -14-
[err] Ib | '/\/NYRSS
R32 0
R4
RS RT
Et,SiH _ \,=| : R27
TFA /—\_>—7L
b gl L7 R21{A/I R3!
- L A
928 / N a3
fc RS2 ~N

Intermediate llia is prepared as shown in Scheme 2, deprotected
and then converted to la using methods of Scheme 1. Thls can then be
converted to Ib and lc using methods of Scheme 2.

5 Other compounds of this invention can be prepared by methods
similar to those described in Schemes 2-3 wherein the aryl lithium
reagent derived from IV is reacted with various electrophiles. For

instance, compounds where X i is NHCO or N(alkyI)CO can be prepared
as shown in Scheme 4:

10 ~ Scheme 4
. N
R /=l‘ R R27
lorB \ ~,
\_7 A R 1) n-butyllithium
RY, 2 / 2) RNCO
2;’- 1 3) deprotect

v R< L N. 4) As in Scheme 1
>~ BOC

H32 '
3 R4

o .



Aryl halide IVis treated with an al kyIIithi um such as n-butyllithium

or t-butde;d;dsﬁgfollowed by reaction with an M(m[err]%%(%ggbgﬁto '
| as

gi ve conmpound Illa, which can be deprotected and co
shown 5 above. Additionally, Illa can be reduced to the alcohol V with
a suitable reduci ng agent such as sodi um borohydride. Conpound V
can al so be made by treatnment of IV with an al kyllithium as
previ ously descri bed - followed by reaction with RCHO. Conpound V is
converted to conpounds Illb by tredt8-ng V with a reduci ng agent
such as 10 triethylsilane in the presence of a strong acid such as
trifluoroacetic acid. ' ~ Conpouggs of fornmula la, Ib, and Ic
can be prepared via a rel ated segfuefjte ggy shown in Schene 3:
PCT/ US97/ 13383 n ~ -al5-
AN _R®
R32 \’r

Intermediate IV is reacted with an alkyllithium as previously
described followed by addition of an isocyanate RNCO. The
intermediate is deprotected and converted to compounds of type 1d as

5 described in Scheme 1. Compounds of type 1d are converted to
compounds 1e by reacting with an alkyliodide such as methyliodide in
the presence of a suitable base such as sodium hydride.

Intermediate 1V can be prepared via one of the following

procedures:
10 _ - Scheme 5
Intermediate IVa: _
R R4 . halide ps
¥4 — >A
' 1. Rt 1) (CF3C0)0 <> R*
: 2) halogenation
R2! ~ 3)50% NaOH  R? R
v NH, MeOH/H,0 HoN Vi
- 0SO0,CF
Ra 1 27 2 3
' I i R27)\C02Et
halide=N\_/7 7 N"~Co,Et ~=
R2! 2 1) K2COg, H20,
O CHaClo
vii ol 2) CICOCH,CI
1) NH3 (aq), Nal
DMSO
2) NaBH4/BF3 etherate
3 R
FlY= ] R! R%
halide— ' N"\

e K/N~H Vil

JLING



Internediate Illa is prepared as shown in Schene 2, deprotected and
t hen convewpbadmsty2l a usi ng net hods of Schene 1. This can thepcBesor/13383

converted to Ib and Ic using nethods of Schene 2. 5 Q her
conpounds of this invention can be prepared by nethods simlar to
t hose described in Schenmes 2-3 wherein the aryl lithium - reagent
derived fromIV is reacted with various el ectrophiles. For | nstance,
conmpounds where X is NHCO or N(al kyl)CO can 99 pr epar ed as shown in
Scheme 4: 10 _ “"Scheme 4 '
[err] WD 98/ 05292
PCT/ US97/ 13383 o R31 -16-
[err] 1» R!' R27
] 3{“ ‘BOC hande—\_>—,L
vin BT R2! N R31
Ti(O-i-Pr)4 \(‘/]
NaCNBH3
IVa ocC

Benzylamine V is protected as its tnfluoroacetamlde, treated with
a halogenating agent such as bromine, dibromodimethylhydantoin, or -
bis(triflucroacetoxy)iodobenzene, and deprotected with aqueous base to
5 give VI. This is treated with a carboxylic ester derivative containing a -
leaving group such as trifluoromethanesuifonate in the 2-position
followed by chloroacetyl chloride to give VII. Treatment of VIl with
ammonia followed by reduction with NaBH,4/BF 3 etherate gives ViIIl.
Treatment of VIIl with an N-BOC 4-piperidinone derivative preferable in
10 the presence of a Lewis acid such as titanium tetraisopropoxide followed
by a reducing agent such as sodium cyanoborohydride affords IVa.

Scheme 6
Intermediate 1Vb:
27 ' R27
HO,C.__~R o)
2 /?\1 TFaa 920 A
7 . 7 N.__CF
. R28v H . . Rz{\/ \nz 3
. cloc__~FA7 X
A
x _SOCk \Q,NYCF;;
RZB 0o
X1
AlCla R® gt © R27 .
X1 R T4 : \IAI\ //?q CF.
P P
'\/~ Br R28\/ \g’ 3
Br
15 Xn

'
RS R'o_0 pz7

Cdl
X1 1) (CHoOH), PhCHgz, pTSA D)Y/j /R31
2) L(zCOS:;c,hMeOH H0 g N\~ 2€VN 3
3
) As in eme 5 R A N'BOC

e

o iy



Internediate IV is reacted with an al kyllithium as previously

descri beqyéhogpsayed by addition of an isocyanate RNCO. The pcrruseissss
intermediate Is deprotected and converted to conpounds of type 1d as
described in Scheme 1. Conpounds of type 1d are converted to
conpounds le by reacting with an al kyli odi de such as nethyliodide in
the presence of a suitable base such as sodi um hydri de.

Internmediate |V can be prepared via one of the follow ng pr ocedur es:
10 . Schene 5-18- | ntermedi ate | Va:

[err] WO 98/ 05292

PCT/ US97/ 13383 A piperidine 4-carboxylic acid derivative IX is protected on

[err] nitrogen using gﬂmﬁ%ﬁ&%ﬁwﬁtﬁ 8h& CotVeftdd/tbthe
trifluoroacetam

correspondmg acid chloride X1 using thionyl chioride. Intermediate Xl is
reacted with an arylhalide in the presence of a Lewis acid such as
5 aluminum chloride to give XII. The carbonyl group of XIl is protected by
_treatment with ethylene glycol in the presence of a strong acid such a
toluenesulfonic acid. The nitrogen is deprotected using aqueous
alcoholic base, and the resulting compound treated with an N-BOC 4-
piperidinone derivative as described in Scheme 5 to afford IVb.
10 Compounds of formula If (where Rag #H) and ll are prepared as
shown in Scheme 7:

Scheme 7
R31

R . . Oy~ :
X'\Cb"’ﬁ "/ ’“&\Boc
R’ 24 Y/ Y R32 =

Ti(O--PD),
Xir - R2® Et,AICN

Neh B
X\ /v A a1 1) R%*MgCl
R 217 1 on B

/ 2) HCI/ EtOAc
4 >

It
R32 O

15 Intermediate Xlil is treated with an N-BOC 4-piperidinone
derivative preferably in the presence of a Lewis acid such as titanium

. -

- e,



a hal ogenati ng agent such as brom ne,
bis(trifl
give VI.

di br onodi net hyl hydant oi n, or

E}Rb%ﬁ?iﬁxy) | odobenzene, and deprotected w th agueopSr/o8em13ss
IS 1S treated with a carboxylic ester derivative containing a

| eaving group such as trifluoronethanesulfonate in the 2-position

foll omwed by chl oroacetyl chloride to give VII.

Treatnment of VII with

ammoni a foll owed by reduction with NaBH err]/BF[err] etherate gives VIII.

Treatment of VIII
10 the presence of a Lewis acid such as tift
f ol | owed

affords | Va. tetraisopropxide

wi th an N-BOC 4-pi peridi none derivative preferable in

1 um t et rai sopropoxi de

by a reduci ng’ agent such as sodi um-cyanobor ohydri de
ollowed by treatment wity

lajuminum cyanide to

| nt ernedi at e | Vb:gjye XIV. This is treated witk Grignard red§eRBRAaRAITI followed by

PCT/ US97/ 13383

A pi peridine 4- cAmsiRlysiswithiaauraus,agid e give fllc. Compound Wi can be

nitrogen using t rdddmmémpouhdddmamqu:?mé eméthed shown in
chl ori de.

e in the presence of a Lewis acid such as 5

aci

2n

correspondi ng
reacted with

chl or_{jde Xl using thionyl

GHemP;

Internediate Xl is

al um num chl ori de to dinvaddition tdmethadb described gbove, ¥ompoundsaiciotmaladlg

treatnent with et

t ol uenesul foni c 4%?3%@4 ﬁ’:{gr 85@#‘?@ ‘géergrsg@gf)gffoﬁgg #&gggﬁgﬁlﬁ'gssc%n’&

al coholic base, and the resulting conpou

d with an N-BQOC 4-

pi peri di none derivative as cribed in Scheme 5 to-afford I Vb. 10
Compounds of fornula If R%\,helre %err]ﬂ[zgrr]l—b and Il are prepared as
shown in Schene 7: XY:. - (CHRheme 7
/7 \ / ) Rn R31 / \2-
R LZ o~/ HA AH
RZB T\] . . - -
XV /_N__OEt acid catalyst
: R32 bl dehydrating agent
o (CHazs o ' .
p R a7
| \/=| A RZ
A\ 7 /1 R
R R’
[ 2~/
' Hi{ l]\j OEt KOH, ethylene glyfol
XV1I . e Yo heat -

asinscheme 1

5



[err] 15 Intermediate XI11 is treated with an

N- BOC 4- pi peri di none derivative preferably in the presence of a
Lewi s aci WOSMW2%s titanium WO 98/ 05292 %CT’US?7l13383

PCT/ US97/ 13383

-20-

In the compound HA-(CHa)2.5 -AH, each A is independently O, S,
. or N-Rzg, and each CHgz group may optionally be substituted by one or
more alky! groups. Examples of the compound HA-(CHz)s.5 -AH,

include
Pﬁ' . \.. - m )
HO HO OH OH oH N—R
5 H

Compound XV ( where R" is either Rso or Ra4 )} is prepared as
descnbed in schemes 7 and 10. This is treated with HA-(CHy)2.5-AH
optionally in the presence of an acid catalyst and a dehydrating agent.
When A is O, the acid catalyst is preferably an organic protic acid such

10 as toluenesuifonic acid and the dehydrating agent is triethy!
orthoformate. When A is S, a Lewis acid such as boron trifluoride
etherate serves as both acid catalyst and dehydrating agent. The
resulting product XV1 is hydrolyzed with a strong base such as
potassium hydroxide to give XVIl. This is converted to to le via

15 methods described in scheme 1.

When X= S, SO, or SO,, intermediates lll are prepared as shown in the
following schemes: |
cheme
1) NaH, '
R3 R4

X
RSH

2) Reductlon
- 3) MCPBA

R21
R27

N
MsCl, EtsN _<>_,( /\, .
\ | 1 OMs R cBz

o ._].' R'  ger
R |

Ml

-,



-19- tetrai sopropxide followed by treatnment with diethylal um num
cyani de t0w0981052929' ve XIV. This is treated with Gignard repgpiissyidisdCl

fol |l oned by hydrol ysis with aqueous acid to give Illc. Conpound
[1lc can be converted to conpounds of type If and Il using the
met hod shown in 5 Schene 1. In addi tion to nethods
descri bed above, conpounds of forrmula Ig (where Ais O S or
NR err]O can be prepared as described in Schene 8.

Scheme 8 [err] veles/ 05292

PCT/ US97/ 13383 - 20-

In the conpound HA-(CH[err])[ 4’] AH each A i s independently O S,

or NRerr], and each CH[err] grou ionally be substituted by one or
nmore al kyl groups. Exarrpl 3 he H%(CHh@tr])[err] AH,

include [err] S H
Compound XV (where R |B e|t R[err])!,N f pared as _
described in schemes 7 and 10. Fﬁ'hls | ted n@h%& (CHerr])[err]-AH .

optionally in the presence of an aci @2kt at al yst—ane—a—gehydrati ng agent.
Wen Ais O the acid catalyst is prelf\lerably aNaﬂﬂ(@nNohaprotlc aC|d such

whereY and Z are
: fs)z - RY
R’ \(,)/5(31 | S . 4 wa
3 _R¥ 3 27
R Rz'(y—‘/) HCl/E10A: R R¥, >y R
re -7 ’ Rza/\_ Z
Z ———\,R3‘ 2"_\__,R31
R327—N 32N
NG R
BOG H
? R
cic

R4 L 2
H3.._"./\ S . R?
|

E Z | acylation

4 5 The above reactions may be followed if necessary or desired by
one or more of the following steps; (a) removing any protective groups



10 as toluenesulfonic acid and the dehydrating agent is triethyl
orthoformate. Wen Ais S, a Lews acid such as boron trifluoride
etherate WO WMS2% photh acid catal yst and dehydrati ng agent PCHH897/13383
resulting product XVI is hydrolyzed with a strong base such as

pot assi um hydroxide to give XVII. This is converted to to le via 15
nmet hods descri bed in schene 1. . Wien X='S, SO or SOerr],
intermediates |1l are prepared as shown in the foll ow ng schenes:
Scheme 9 1) NaH, -22- WD 98/05292

PCT/ US97/ 13383 _ : -21- .

[err] from the compound so produced; (b) converting the compound so-

produced to a pharmaceutically acceptable salt, ester and/or solvate; (c)
converting a compound in accordance with formula | so produced to
_ another compound in accordance with formula I, and (d) isolating a
5 compound of formula |, including separating sterecisomers of formula |.
Based on the foregoing reaction sequence, those skilled in the art
will be able to select starting materials needed to produce any
compound in accordance with formula 1. -
In the above processes it is sometimes desirable and/or
10 necessary to protect certain groups during the reactions. Conventional
protecting groups, familiar to those skilled in the art, are operable. After
the reaction or reactions, the protecting groups may be removed by
standard procedures. - | _
The compounds of formula | exhibit selective m2 and/or m4
15  muscarinic antagonizing activity, which has been correlated with
| pharmaceutical activity for treating cognitive disorders such as
Alzheimers disease and senile dementia. .
The compounds of formula ! display pharmacological activity in
test procedures designated to indicate m1 and m2 muscarinic antagonist
20  activity. The compounds are non-toxic at pharmaceutically therapeutic
doses. Following are descriptions of the test procedures.

MUSCARINIC BINDING ACTIVITY

The compound of interest is tested for its abifity to inhibit binding

25 to the cloned human m1, m2, m3, and m4 muscarinic receptor subtypes.
The sources of receptors in these studies were membranes from stably
transfected CHO cell lines which were expressing each of the receptor
subtypes. Following growth, the cells were pelleted and subsequently
homogenized using a Polytron in 50 volumes cold 10 mM Na/K

30 phosphate buffer, pH 7.4 (Buffer B). The homgenates were centrifuged
at 40,000 x g for 20 minutes at 4°C. The resulting supemnatants were
discarded and the psllets were resuspended in Buffer B at a fina!
concentration of 20 mg wet tissue/ml. These membranes were stored at
-80°C until utilized in the binding assays described below.



5

.

The above reactions may be fol lowed if necessaril or -desired by
one or norwodknEdee foll ow ng steps; (a) renmoving any protectpdrugyRizg

10

15

20

25

B .

- -23-

Binding to the cloned human muscarinic receptors was performed
using 3H-quinuclidinyl benzilate (QNB) (Watson et al., 1986). Briefly,
membranes (approximately 8, 20, and 14 pg of protein assay for the m1,
m2 and m4 containing membranes, respectively) were ancubated with
3H-QNB (final concentration of 100-200 pM) and increasing
concentrations of unlabeled drug in a final volume of 2 ml at 25°C for 90
minutes. Non-specific binding was assayed in the presence of 1 uM
atropine. The incubations were terminated by vacuum filtration over
GF/B glass fiber filters using a Skatron filtration apparatus and the filters
were washed with cold 10mM Na/K phosphate butter, pH 7.4.
Scintillation cocktail was added to the filters and the vials were
incubated overnight. The bound radioligand was quantified in a liquid
scintillation counter (50% efficiency). The resulting data were analyzed
for ICsg values (i.e. the concentration of compound required to inhibit
binding by 50%) using the EBDA computer program {(McPherson, 1985).

Affinity values (Kj) were then determined using the following formula

(Cheng and Prusoff, 1973);
ICs,

K;=
l+concentration of radioligan
affinity (Kp) of rad:ohgand

"Hence, a lower value of K| indicates greater binding affinity.

To determine the degree of selectivity of a compound for binding
the m2 receptor, the Kj value for m1 receptors was divided by the K;
value for m2 receptors. A higher ratio indicates a greater selectivity for
binding the m2 muscarinic receptor.
RESULTS OF THE

Ki (nM)
Compound _

No. - mi m2 m4
17 47.33 0.14 2.26
18 48.37 0.11 0.77
25 337.68 0.55 6.51
31 308.95 0.63 - 12.10
41 29.9 0.06 1.47
44 36.79 0.11 0.76
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fromthe W&I so produced; (b) converting the conpound RGI/0S97/13383
produced to a pharnaceutically acceptable salt, ester and/or solvate; (c)
converting a conpound in accordance with formula | so produced to

anot her conpound in accordance with fornmula I, and (d) isolating a 5
conmpound of forrmula I, including separati ngh%éereoi sonmers of forrmula I.
Based on the foregoing reacti on sequence, tffoSe skilled in the art .

will be able to select starting materials needed to produce any .
conmpound in accordancggith formi2.32 0.04 I n thep@gove processes
it is sometinmes desir e and/ or necessar pr ot ect tain_groups
during the reactions. %nvent [ ona?é'%9 pr ot %‘c i ng gr oups(,?ﬁrlsarri liar to
those skilled in the 200 are opefP4B¥e. After 0.12 ~ the re®86ion or

reactions, the protecgigyp groups ggeg4be renoved gy ~ $.padard

pr ocedur es. The COEE ds of forpula | exhibit selective n2
and/or - m4 15 nuscar®¥#E ant agonf999g acti vi t&,b-?v\hi ch has ®80n correl at ed
Wi th A pﬂar maceutfFaorahe apimpounds appéaray imthecTABLE OF Q'OMP%NDSUCV‘
as zhei S S . - . e
conmpounds of for :ﬁ% 3°'F3V§5§p’?§§38‘?1’a'ﬁ%4&%|"ﬂ§ @‘géé‘g@ﬂ"%/ AFYjviy,was obseryed,
procedur es desi gnat ed m2: 0.0dinMtte 106 BMd n2 nuscarini c antagonist 20

activity. The conpounggqaneod¢imieNiovoaimPhar maceutical Iy therapeutic
doses. Follow ng are esc%tions of the test procedures.

MUSCARI NI C BIDI NG ACT44 B2 nM 10 705 0M  The conpound of interest is
18, and m miscar] pi e odaepering previcentiodFcompotiisns IR thy LEaipdunad ™, |
, LNl Y, I
t hese studies wePé??Fé%'P ngg"ﬂ‘%@&‘%&%ﬁe of enhapplggﬁébtrgieaaq@agg | - 1'ines
whi ch were expr efhigsednhibiers, ipharmasputically acceptable, jpess carietsoaieng
growth, the cell dﬁﬁf(@dﬁﬁ*ﬂ fHeedotve conipoRmasN e (ﬁFarma%WE”é@tgﬁb”g a
e

Polytron in 50 volunes co ate burfer, g )
orm preparations inclu

(Buffer B). Te ﬁéﬁ%@'l?dﬂ%%égiéhm%\ﬂeyﬂﬂ”(‘?hgg@d- pé]g"s
powders, tablets, dispersible granules, capsules, cachets and
suppositories. A solid carrier can be one or more substances which may
also act as dilutents, flavoring agents, solubilizers, iubricants,
suspending agents, binders or tablet disintegrating agents; it may also

15 be an encapsulating material. '

' Liquid form preparations include solutions, suspensions and
. emulsions. As an example may be mentioned water or water-propylene
glycol solutions for parenteral injection.
Also included are solid form preparations which are intended to

20 be converted, shortly before use, to liquid form preparations for either
oral or parentertal administration. Such liquid forms include solutions,
suspensions and emulsions. These particular solid form preparations
are most conveniently provided in unit dose form and as such are used

- to provide a single liquid dosage unit.

25 The invention also contemplates alternative delivery systems
including, but not necessarily limited to, transdermal delivery. The
transdermal compositions can take the form of creams, lotions and/or
emulsions and can be inciuded in a transdermal patch of the matrix or
reservoir type as are conventional in the art for this purpose.



at 40,000 x g for 20 mnutes at 4[err]C. The resulting supernatants were
di scar ded warbgiosgezpel | ets were resuspended in Buffer B at a PCTEEI?/13383
concentration of 20 ng wet tissue/m . These nmenbranes were stored at .

-80[err]Cuntil utilized in the binding assays described bel ow WO
98/ 05292 . PCT/ US97/ 13383
-23- Binding to the cloned hunan nuscarinic receptors was
performed. usi ng 3H qui nuclidinyl benzilate (QNB) (Watson et al.,
1986). Briefly, menbranes (approximately 8, 20, and 14 [err]g of
protein assay for the nl, n2, and ma22ont ai ni ng menbr anes,
respectively) were incubated with 5 3HQ\B (final concentrati-on of

100- 200 pM and i ncr easPreferably, the waafmnat&pabnée_naram i Bait dp_ﬁgge OEM.
bi ndi ng v assayell 101 REAEHAS Brogérefén Ip subrded 6 unifioeesnBshialing
i ncubati ons were t2PRFPREBIY %?"W!ﬁﬁﬂ&hq ?&P’&t‘}%pﬁmts' The “R'téﬁﬂgﬁﬁﬂg‘l?
:‘A',ie Pgr W; Islhte ars. us i Laoalrgb@?”ﬁaﬁg?g{?d geﬁa’raﬁonpwﬁ packagencontaming disarete 10
Scintillation eockuamt \ﬁﬁs"frﬂﬁgﬂp &ﬁfg‘gﬁf?Ptb&cggﬁﬁqueéévf:%ﬁ’gmﬁgla@d
i ncubat ed over ni gkpc:\vydé&s i(t)xoﬁais.orgmnpuleganfﬁwe\ugitqiloaggeffom aan alsoibeuad .
For 1 Gerr] val e qsuie: (el oF 1EBIGY Reolf W it Ay o (e AirdprBieindRmlarih |
15 bindi ng by 50%@nyef thesera apapkagadhia®: program (McPherson, 1985).
Affinity values (K[err]ynharjuantifyeot deive compeundiing udiedbset prepaatibarmay a
eng an r 0} , A ; . .
(cn d P % ffbe \11%821 or adjusted from 1 mgto 100 mg accord{n%rtro] the particular
application and the potency of the active ingredient and the intended
treatment. This would correspond to a dose of about 0.001 to about 20
mg/kg which may be divided over 1 to 3 administrations per day. The
composition may, if desired, also contain other therapeutic agents.
15 The dosages may.be' varied depending on the requirement of the
patient, the severity of the condition being treating and the particular
cbmpound beiné employed. Determination of the proper dosage for a
particular situation is within the skill of those in the medical art. For
convenience, the total daily dosage may be divided and administered in
20 porttions throughout the day er by means providing continuous delivery.
When a compound of formula 1 or a compound capable of enhancing
ACh release is used in combination with an acetylcholinesterase
inhibitor to treat cognitive disorders these two active components may be
co-administered simuitaneously or sequentially, or a single
25 pharmaceutical composition comprising a compound of formula | or a
compound capable of enhancing ACh release and an
acetylcholinesterase inhibitor in a pharmaceutically acceptable carrier
can be administered. The components of the combination can be
administered individually or together in any conventional oral or
30 parenteral dosage form such as capsule, tablet, powder, cachet,
suspension, solution, suppository, nasal spray, etc. The dosage of the
acetylcholinesterase inhibitor may range from 0.001 to 100 mg/kg body
weight. _
«: : The invention disclosed herein is exemplified by the following
35 preparation and examples which should not be construed to limit the

.



Hence, a |ower value of K[err] indicates greater binding affinity. 20
To -determ ne the degree of selectivity of a conpound for bi nd Sg
the n2 r WM the Klerr] value for nl receptors was di viF&@P y’l?:ﬁé

Klerr] value for n2 receptors. A higher ratio indicates a greater
selectivity for bi ndi ng the n2 nmuscarinic receptor. RESULTS
OF THE TESTS 25 Ki (nM '

Conmpound No. il n2

17 47.33 0. 14 2-268 ' 18

48. 37 0.11 0.77 337.68

0.55 6. sgope of the disclosurg, Alternative mechmnistic pathways aad

12. 10

ia 26" 73[096&3 structures ma?%eqapp%re{lé to h&Se Skilled {m gh% éa‘h7

PCT/ US97/ 13383 In the following examples intermediate numera s haveynormal

84 1#p¥2and are enclosed by paferfifiesis, e.g., (5)0. Poduct compounds are
28 99 5 bg@t d ndeﬁmégi 5 97.
0.12 in;0Qld type and u J- 8 0. 81 0. 01

0.04 Example 1:28yashesis of Corapotind No. 4 0. 80

For the corrpounds appearing_in the TABLE OF COVPClJND tley foll ovm ng
range of nmuscarinic an C ac I VI O se
0.01 nMto 106 nM @/ : gtﬁ’{rtﬁ’a 1900 {:@
0. 0'2 nMto 705 nM -0 3) LAH
An ether (650 mi) solution of the bromide (15.5 g, 0.07 mo!l) was
cooled in a dry ice acetone bath where t-BuLi (100 mi, 1.7 M) was added
10 dropwise. After stirring for 3h, the sulfur powder '(4.9 g, 0.15 mol) was
added and stirring continued for an additional hour. The temperature
was warmed 1o room temperature and stirring continued for 16h. After
quenching with water, ether (Et20) was added and the organic phase
was washed with 5% HCH, water, 10% NaxCOs3 and then brine. The
15 solution was concentrated and purified by chromatography with 5% ethyl
acetate (EtOAc) / hexane (Rf= 0.7/ CH2Cl2: hexane 1:1) with33 g
yellow solid collected.
The sample was dissolved in THF (50 mL) and cooled in an ice
water bath where it was added to a mixture of LAH (0.91g, 0.02 mol) and
20 20 mL THF. Stirring was continued for 10 minutes, then warmed to room
- temperature and stirred for 1h. The reaction was diluted with EtOAc and
guenched with water. 10% HC! was added and the organic layer
separated, washed with water and brine. After concentration and drying
under vacuum, 6.6 g of a yellow oil was collected.

<I> Nah i QD SO\,(CHs

p F acetophenone

25
The thiol (19 g, 124 mmol) was dissolved in DMF (180 ml) and cooled in

an ice bath where NaH (4.9 g, 60% in oil) was added in portions.
Stirring was continued for 1h, then warmed to room temperature and
stirred for an additionat 1h. The 4-fluoroacetophenone (18.7 g, 136

30. mmol) was added dropwise and then stirred at 70°C for 3h. The reaction
was concentrated on a rotovap, diluted with EtOAc, and washed with

sl



For preparing pharmaceutical conpositions fromthe conpounds of
fornmul a | ,womsps2smds capabl e of enhanci ng ACh rel ease, and pcTUs97/1338h' ase
i nhi bitors, pharmaceutically acceptable, inert carriers are

adm xed with the active conpounds. The pharmaceutical ly acceptable 10
carriers may be either solid or liquid. Solid form preparations include
powders, tablets, dispersible granules, capsules, cachets and
suppositories. A solid carrier can be one or-2re substances which may

al so act as dilutents, flavoring agents, solubilizers, lubricants,

igsr)eggl gg 2g§2t:waluemdmmme t"Pivé eblution Whﬁ@"\@’ﬂdﬂ@te@%ﬂhsrgrt niafggﬁd%ﬁons
i ncl ude sol uti oﬁs%sg‘ggggﬁg&bﬁgdéﬁahed on sxilcaeqﬁh(gp%gkjbk

be
ment i oned wat er 024@ 3%) opalpale yellow solid.gl ycol sol utions for parenteral
I nj ection. Al so included are soli orm Erepar ations which
are intended to be convert shgyt |y beflor ., to liquid form
preparations for ei t her qur?h‘%‘r ) hni stration. Such
liquid forms include sol utions, H OHsuspensi on§”

nd enul si ons. These
particular solid form preparations- are nd®C conveniently provided

in unit dose gor ”‘g&%ﬂsé‘lﬁtuéwpﬁé%iéaﬁﬂ (101,940 rﬁn??lz rP}’dlﬂSné‘ (ﬁ{)@:ﬁk’r\rgtvﬁ;q”' d

dosage unit.

I nve (0]
delivery systens slowly adde?’ﬁ'&?&@ﬁ'ﬁ Elﬂ’ oxipe ﬁ&gsglrﬂ'm)l i Mterdhithe
t ransder mal del i veslgtileSheere removedtbyadsdbaﬁmi (@ipﬁaﬂﬁtémpﬂumfsobéﬂée the
u

transder mai - pat crCBPI S PR temperature WEX 1G1OIEq B aqon 2y afene™ ' °

conventional in t{&®nak) andrremoal of the velatiles bywiistitioh2@epeat agam) The

PCT/US97/'133§8  residue was placed under high vacuum and the flask heated 1§ 1500C.
After drying under vacuum overnight the off white solid was dnssolved in
THF (100ml).and used without further purification.

OO Oy B GO Ol

/
H3C

The ketone (36 g, 133 mmol) was dissolved in THF (200 ml),

15  followed by addition of the catalyst (8.8 g in 80 ml THF). BH3(CHz)2S
(42 ml, 2moliL in THF) was added dropwise, and the reaction stirred for
30min. CH30OH (200mL) was added and the solution concentrated. The
residue was dissolved in EtOAc and washed with water and brine. The
solution was dried over Na2S0y, filtered and concentrated to give 40.3 g

20 ofa pmk oil.

\\//

¢ :©/ \©YCH3 voren { :@( \©\f

OH
‘A CH,Cl, (600 ml) solution of the sulfide (40.3g, 147mmol) was
cooled in an ice water bath where MCPBA (79.7 g, 70%) was added in
portions. After stirring for 1h the temperature was warmed to room
25 temperature and stirred for 4h. After diluting with CH,Cl,, the reaction

s



Preferably, the pharmaceutical preparation is in unit dosage form

In such f %ﬁg preparation is subdivided into unit doses containin?
approprlaggggﬁ Tties of the active conponents. The unit dSQ@G@’W

can be a packaged preparation, the package containing discrete 5
gquantities of preparation such as packeted tablets, capsul es and
powders in vials or anpules. The unit dosage formcan al so be a

capsul e, cachet or tablet itself, or it may be the appropriate nunber of

any of these in a packaged form -28- The quantity of active
conpound in a unit dose preparation may be varied or adjusted from

1 ng to 100 ny awaswiashed wnthhto%b)aﬁ zwater. and brine.2Mhlg s‘ammw&ddﬁét?

DOy o oL e i NS5 et B b SBIR oooct 42 50 o 5 it o

may be divided o8@id.1 to 3 adninistrations per day. The
conposition may, if desnD oaI so contain other therapeutdc 6gents 15

The dosages may be varje pendl ng on the requirenent of ¥ e
patient, the seve ;’4 ondi t i on—bei-hRg-traat the aRs
corrpound being e a cngl ot pr oper 3
particul ar si tuat n i V\Athl ski IIPL 'faﬁh’ose [y i O @ CH"1:or
conveni ence, the total daily dosa@éi may be divi ded and adm ni sterqy!Mgn

20 ti th h I
tnen &’comotna of FgIROR 808 SRR AOATRL O td dna vor

ACh rel ease is Jgethyl amipgy ] &9 Simpl) was %QQ!@?I"@ Bblice water bath where
:: (r; h; 3Imt glr s: gr te a enétmyulfbwl éhlaﬁddqss hil)le«gléré &egﬁggkdﬁnﬁaﬂmﬁ&niﬁ they be
phar maceut i cal c"gh%ﬁé nﬁai'géﬂ '%ﬁ W&l &%%%ﬁﬁh%q “F@r#%l chl wates,
corrpo:mﬁ f:apabl esaaaraaadd‘daiﬂeg)aamteelmm aadcdried over NazS04. Filtration and

t t
can be adni Wst 3&'&%@5@ R 217 81 BAUTRARNWEE kg YitiRiidhRer 2 ' ©

adni ni stered i ndWifig@lioNRy or together in any conventional oral or 30
parenteral dosage form such as capsule, tablet, powder ocaohet

suspensi on, sol ution, su@,po,s@tory, nasal spray, @.C. e {0 age of the
acetyl cholinesterad y range from 0.0 @ g bhody
wei ght . @ §H 03 2 yroN by
the foll ow ng G repa & exanpl es which should noth CH
construed to linit the []‘ 3
L)
cBZ

A mixture of the mesylate (made from 21.4 g alcohol), piperazine
(18 g, 0.07 mol), and 2,2,6,6-tetramethy! piperidine (11.8 g, 0.084 mol)
15  was stirred in CH3CN (200 mi) at reflux overnight. After cooling to room
-temperature the CH3CN was removed on a roto vap and replaced with
EtOAc. The solution was washed with 10% NaxCOg, and water. After
concentration the residue was chromatographed on silica gel using 1:3
EtOAc/hexane. 21.9g {60%) of a gum was collected

\\/, \\//

< :©/ O\.\CHs —_— OD \©\'.\CH3

E j wCHg. E ] wCHa

g,
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- 26- W?”,a e of the disclosure. Alternative mechani stliér,?%\g@%s and
anal ogous structures may be apparent to those skilled in the art.

In the foll owi ng exanpl es internedi ate nuneral s have nor nal type
and are encl osed by parenthesis, e.g., (5). Product conpounds are 5 in
bold type and underlined, e.g., 5 Exanpl e 1: Synthesis
of Conpound No. 4 [err] ' ' An-

ether (650 m) solution of the brom de (15.5287 0.07 nmol) was
cooled in a dry ice acetone bath where t-BuLi (100 M, 1.7 M was added
10 dropwise. After stArmbturerefitheiCBZ aming (10:3q 516 mmol)p 190 rol waterpl )

was addedcpROF (100 Ml 100 ¥Alcdry. HO! wag| gwin 8A'4it bathat
terrperature (Y@? I ( to,roomte ergéure and stirrin cont1 nued
for 16h. After 100 Q"\Llj\gr"m i ure Wﬁs{;?o,"’ nandce bath and Na@Qhd t he
organi ¢ phase  was adted wiRthee pMd) @l%k@\masvﬁ’dtﬁédd, gﬁ%lé%gﬁédﬁ?aﬁbﬁ] and

then brine. Tpe r%& SB[UtIOlH S cqQncentrated b
chromat ogr aphy widF ¥RSEING, with water. prgani¢ sp Wa%é‘?ﬁﬁen%ﬂeé‘rﬂ]'d the
g .h7/ CH| elr r]cfe (r]I _rlbsicfwelmpniatbpra%hdd oA gllica gel *crgg_elé:omw i5t: ,05atardted

e sanple was di - ool ed,. i n_i.ce wat er
bath where it vvas‘ﬁgﬁmcb%(rkao-gﬁ@é)u?Eﬁ%}’@&&t%&.ﬁfaye‘gggf r@&'& agf heayyoily
m. THF. Stirring was contifyef for 10 ninutes, then waPgegto room
tenperature and stirrgd jQr The reacti on waspdi ' Et OAc and
quenched with water. {106 H ddﬁg‘ and the ofga | ay - ;
separated, washed w tOr e oty 3 Afrer—torleentfatio n W ng -
under vacuum 6.6 g of a yel I. ow 0i Iy W:";I“%’%m | ect Qd. [Nj'"CHé

N _

.
| N
_ BOC
The amine (1.0 g, 2.5 mmol), N-BOC piperidinone (0.5 g, 2.5
10 mmol), and HOAc (0.15 ml) were dissolved in CH,Cl, (20 ml). NaBH
(OAd)s - |
(0.55 g, 3.8 mmol) was added in several portions and the solution stirred
ovemight. CH,Cl, was added and washed with saturated NaHCO3,
~ water and brine. The solution was dried over NazSQy, filtered and
15 concentrated. The residue was chromatographed using EtOAc. A
colorless gum (0.96g) was obtained in 65% yield. N

o
0\\ V) R4

0 o
s
e ST
| N .«CH - -N ..uCHa
SR
o

N \
BOC H
The N-BOC compound (0.87 g, 1.5 mmol) was dissolved in EtOAc
(20 ml), and 6N HCI (3.5 ml) was added with stirring. After 2h, CH,Cl,
20 was added and the solution was washed with saturated NaHCO3, and

Ardag

P T



[err] 25 The thiol (19 g, 124 mmol) was dissolved in DVF (180

m) and I ' - an ice bath where NaH (4.9 g, 609 S
added m%‘g?&ﬂ#ﬁg Stirring was continued for 1 h, édﬁﬂvgémérsnﬂég to
room tenperature and ~ stirred for an additional 1h. The

4-fl uor oacet ophenone (18.7 g, 136 30 mmol ) was added dropw se and then
stirred at 70[err]C for 3h. The reaction was concentrated on a
rotovap, diluted with Et OAc, and washed with WO 98/ 05292 .

PCT/ US97/ 13383 -30- - 27-

wat er and brine. The sol ution was evaporated on a rotovap and the
resi due chromatdrigchpveriNaaSQ4. |A§egﬁhrqt@o%1§twommseqon@mmedand

24.5g (73% of &ié&h@déﬁ{%&%rﬁ% ve \prhztﬁ govfder( 6% 85%).

[err] sol ut I coh g,40 nmmol ) in

tol uene (100m) was - sl ow yz added the tri rret hyI boroxine (3.3
g, 27 mol). After 4h, the P @ mues were renoved by
distillation (oil bathtemgc @] k,N Cooling to room
tenperature was followed by additi p of tol uene[ : (50nm), and -
removal of the volatiles by distillat inemeddatp@nt "n). The 10

resi due was placed under high vacuum gnd the flask heated to 150[err]C
After drying under vacuumovernight tRe Qff white solid was dissolved in
THF (100m ) and used WlthOLS further ur|f|c tion.

Compound 4

~ Stir for 20h. at RT a solution of intermediate (1) (0.025 g), N-

5 hydroxybenzotriazole (HOBT) (0.01 g), benzoic acid (0.0125 g), EtzN
(0.01 mL) and N-ethyl-N-(3-dimethylaminopropyl)-carbodiimide
hydrochloride (EDC) (0.025 g) in DMF (0.3 ml). Dilute with EtOAc, wash
with water and with NaHCO3 solution, dry over MgSO4 and filter through
a small plug of silica gel, washing with EtOAc. Evaporate to obtain the

.10 free base form of the titte compound. Dissolve this in CH2Cl2 (0.2 mL)
and add to a solution of HCI in dioxane (4M; 0.1 mL) in Et20 (1.5 mL).
Stir for 5 min., centrifuge, wash by suspension and centrifugatioh 3x with
Et20 and dry at RT in a stream of N2, then at high vacuum to obtain the
dihydrochloride. Mp: 215-225°C, with decomposition; Mass spectrum:
15 MH+=574. - | |
Example 2: Synthesis of Compound No. 17

<0' ~ N’\
o:©*8’©/\'\,NGH

intermediate (1)

¢ j@ /@A\\,N\CN

) HaC
4 Compound 17



[err] The ketone (36 g, 133 mmol) was dissol ved

in THF (200 15 followed by addition of the c 8g
in 80 m THEP g?"QP%”(chs)zs (42 m, 2mol/L in T I%SJ‘”‘(-‘
dr opwi se, and the reaction stirred for 30mn. CHerr]OH
(200nL) was added and the solution concentrated. The resi due

was di.ssol ved in Et OAc and washed with water and brine. The
solution was dried over Na[err]S(Jerr], filtered and concentrated to give
40.3 g 20 of a pink oil. -31- [err]

CH3 A CHerr]CJ[err] (600 mM) solution of the
sul fi de (40. 3g, 147mol Btintor 20h. a mixture of intesmediaten( ) fromexanipio 140105 g),

tirring for 1t rgHeGR AR CSHERellehioride o1, sad N afRach 12 m,

stirred for 4h. AfSeparatedhe nggamncrpl'las{eerdl? a@nflesvaporatec Paaiytby)preparawu)

98/ 05292
2 tlc el in lth l-]lgi%m Extra}ct the mg ngyﬁa %#ﬁ@&’j’
sol ution was dﬁ, e H 2 an evapo eclpttate, wash and dry the

hydroch!onde (vield = 0.065 g) in the manner described in the foregoing
preparation. Mp: 182-1 90°C wnh decomposition; Mass spectrum:

MH+ = 588. :
Example 3: Synthesas of Compound No. 28

_ intermediate (3a)- Hal=l
intermediate(sb)- Hal=Br

<

NBoc
10 mtermedlate 4
| intermediate (4)
ol i i
< @
CHg3

compound no. 28

This synthesis can be carried out using either intermediate (3a) or
(8b) produced as shown in examples 10 and 11. To a solution of (3b)
(1.86 g) in dry THF (30 ml) at -70°C under N2 add n-BuLi (2.5 M in
, 15 hexanes; 1.6 ml), stir for 10 min. and add a solution of N-piperonoyi-N,O-
-t dimethyl-hydroxylamine (0.83 g) in THF (1 ml). Stir without cooling for
2h., add EtOAc, wash with water , dry (MgSO4) and evaporate.

- =Frng,



over, Na2SO4, filtered and concentrated to collect 42.5g of an off white

sol i d. [err] 5 A CH2Cl 2 (250 ml) solution
of the al WOHOSE21 4 g, 70 mml) and triethyl am ne XEX/PSIVIBE3 (19.5
m) was cooled in an ice water bath where met hanesul fonyl chl ori de
(6.5 mM) were added dropw se. After 1 h the reaction was diluted
with CHerr]C[err] and washed with 2% HCO , water, sat urat ed

NaHC err], water, brine, and dried over Na[err]SJerr]. Filtration and
10 concentration gave 27g of an oil which.g@s used w thout further
purification. [err] : A mxture

f th | at m 0. 07
Tol) g 3. 5 6 L meatogRp ﬁéﬁ?@bﬁfﬂgh&m@a 201233 obtaip thefafly
stirred in CH erqomﬁ?'(% megyat 6(14 kol 121/9)t eﬁtll’(a)soluhgntoj (4pom
t t th EIDA®
E Ghc. The sol utopronas agé%“ Wﬁ“ﬁ%"sﬂ R P TPy Ol vith
concentration t "'ﬂﬁ Selution; (,%X'W\'ﬂth ﬁ@Ac,S
Et OAc/ hexanes 2iwdash (v&h%atolfatad brimeyvdsy and levapefate to obtain the E%T [err]

WO 98/ 05292 compound. Dissolve this in CH2Cl2 (10 ml), and stir for 20 9&&& 3383

o-toluoyl chloride (0.15 g) and NaOH (0.8 g) in H20 (10 mi). Extract with
CH2CI2, dry (MgSO4), evaporate and chromatograph on silica gel with
4% CH3zOH-CH2Cl2. Evaporate the pure fractions to obtain the free
10  base as a foam (0.33 g) Dissolve a small portion this in CH2Cl2 and
precipitate the hydrochloride salt as described in previous preparatiohs.
M.p.: 200-210°C, with decomposition; Mass spectrum: MH+ = 554
Example 4: SYnthesis of Compound No. 30

Compound_30

15 Stir a solution of the product of example 3 (0.31 g), ethano! (15
ml) and sodium borohydride (0.042 g) at RT for 3h. Evaporate, add
water, extract with EtOAc, dry, evaporate and chromatograph on silica
gel with 10% CH3OH-CH2Cl> to obtain the product (0.28 g) as a white
foam, a mixture of diastereoisomers. Mp: 85-95°C; Mass spectrum:

20 MH+=556.

Example 5: Synthesns of COmpound No. 31
$
U 5

Compound 31 CH,4

Ny

Stir a solution of the product of example 4 (0.1 g) in CH2Cl2 (3 ml)
and add triethylsilane {0.3 mL) and trifluoroacetic acid (0.12 mL). Stir at



- 29- A m xture of the CBZ am ne (10.3g, 19.6 mol), 100 m
wat er , wo os/idsid2er r] OH (100 m), and 100 m conc. HCO was hgat8sh7h33sdn
oi |l bath at 100[err]C for 5h. The m xture was cooled in an 1 ce bath
and 50% NaCH was added until the pH=9, Et OAc was added, followed by
separation =~ 5 and washing with water. The organic sol uti on was
concentrated and the resi due chronat.ographed on silica gel
(CHerr]dJ[err]:CH err]OH 50: 1, saturated. with NH err] OH sol utlon)
The product was collected in 86% as a- heavy -39 . [err]
The amne (1.0 g,_2..5 mol), BOC pi peridinone (0.5 g, 2.5 10 nmmol),
and HOAc (0.15 miPT\fer &2k, £«.d§1 ewssﬂ r&q@m splpmn.]emmt with EtOM&e; dry

(OAc)[err] evadorafe dnd u% oh'sifGY Bl [hihg Wit?8e, t he
e e
Na?SO4, filtered elnate, anlﬁcorwvrbmlthaihpdrocﬁlmdeem thiecus\Re rﬁﬁﬁﬁé’i?ﬁ@%ﬂﬂﬁeél
FZ 'r P]g ELOAC. £ white podle? (038 g UMd: (29621595 with 8&&‘&&:&&.@5 Mase
' spectrum: MH+ = 540.
Example 6: Preparation of Compound No. 24

Eege s

Reed b OGS
"
o Wege o

Compound 24 CH;,

0]

To a solution of (3b) (Example 10) (1.38 g) in dry THF (20 ml) at
- 10 -70°C under dry N2 add n-BuLi (2.5M in hexanes; 1.7 ml). Stir for 5 min
and add a solution of 3,4-methylenedioxyphenyl isocyanate (crude
product, prepared by heating the corresponding acyl azide in toluene)
(0.68 g) in THF (5 ml). Stir for 30 min without cooling, and work up in
EtOAc-aq.NaHCO;3, dry (MgSO,) and evaporate. Isolate the desired
15. compound
(Rf = 0.4 in 5% CH30H-CH2Cl2) by column chromatography on silica
gel, and evaporate to a pale brown foam {(0.54 g).
Convert a small portion to the HCI salt in the previously described
manner.
20 Mp: 240-250°C, with decomposmon Mass spectrum: MH+ = 551.

b
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The N-BOC conmpound (0.87 g, 1.5 nmmol) was dissolved in Et OAc (20

m), and 6N HC

3.5 mM) was added with stirring. After 2h, C
c%g{yﬁwnsss
WO

was addedVQR§OFM sol uti on was washed with saturated NaHCOZ

98/ 05292

PCT/ US97/ 13383

- 30-

dri.ed over Na[err]SOerr]. After fiItrati_on the solution was concentrated
dried under vacuumto give a white powder (0.6g, 85%.

~and

[err]

Stir for 20i84-at RT a sol ution of

internediate (1) (0.025 g), N 5 hydroxybenzotriazole (HOBT) (0.01 g),
benzoi ¢ acid (0.0125 Stir.a frl¥tare biree base (8) (0.5 g), EtOAc (5 mL) and conc. HC}

s

10

15

- e o,

(3 ml) at RT for 2h. Add excess aq.NaOH, extract with CH2Cl2, dry and
evaporate to a foam (0.35 g). Dissolve 0.12 g of this In CH2Cl2 (4 ml)
and stir for 2h. at RT with 1N-NaOH (5 ml) and o-toluoy! chloride (0.05
mL). Separate and evaporate the organic phase, and isolate the
product by preparative tic on silica with 5% CH3OH-CH2Cl,. Convert a
small portion to the hydrochloride in the usual way. Mp: 220-230°C,
with decomposition; Mass spectrum: MH+ = 569.

Example 7: Synthesis of COmpound No. 25

< D/C::"/@/\N/\ N

CHa

(o]
Compound g§

Stir a solution of the product of example 6 (0.08 g) in DMF (1 mi)
and add NaH (0.044 g), then after 10 min. add CHj4l and stir for 30 min.
Work up in EtOAc-H20, dry, evaporate, purify by preparative tic and
convert to the HCl salt as in the foregoing preparation. Mp: 180-200°C,
with decomposition; Mass spectrum: MH+ = 583. '

Example 8: Synthesns of Compound No. 83 and 84

HO2C 1) TFAA cioc AlCla, CgHsBr -
\O\'H 2) SOClz OCOCFS
{(CHo0H)2, p-TSA
NCOCFs Toluene
NCOCF;

MeOH, H20, K209_3 0 (o)

B NH
(10)



(0.01 nmL) and N-ethyl-N-(3-di net hyl am nopropyl)-carbodiim de
hydr ochl ory 6

wth vvater an
t hr ough

to obtain the
CHerr]dJ[err] (0.2 nm)

(4M 0.1 ni)

10

) (0.025 g) in DMV (0.3 mM). Dilute with <9§@,97\fg§§3
h NaHCO err] solution, dry over MgSJ err] an ?llter

a small plug of silica gel, washing with Et OAc. Evaporate
free base formof the title conpound. Dissolve this in

and add to a solution.of HClI in di oxane

in Et[err]O (1.5 nl). Sgst for 5 mn., centrifuge,
wash by suspension and centrifugation 3x with-

RT in a streamof Nerr], then at .high vacuumto ain the

di hydrochl ori de.

M: 21 5-22BH[WOiPGs W th deconpdsi t\ Mass spectrum

15 MH+=574. arrpl e 2: f Conpound No. 17
Lerr] WD 98/ 05292(10) o —~180C M

PCT/ US97/ 13383 . -31-

Stir for 20h. a mxture of fNaTﬂdB e (B_L’) from ékgnpl e .05 g),
CHerr]dJ[err] (1.5 m), ouoyI chloride (0.1 m) and (2
m). Separ at e the organi ¢ phase, dry and evapor ate Pur by

preparative
the naj or
Precipitate,

[err]

tic, el utlng with 5% CH err]OfCx[err]C[err]. Extract
band wi th 5Q9%

wash andqg ?“'t‘ he

t he manner descri bed o JNEL 07 egm(tg

' Mp:
182-190[err] C wi th deCqipg o;o VESS S 12 >, 588.
Exanpl e 3: Synthesis of od -e»- No. 28 OH (12) N

CH[err]O—l—CH[err](Z:D eo] and evaporate
o =l d 0.065 g) i

~BocC

TFA/EtaSiH
CH,Cl O O
H

<§©

o-Toluoyl chloride
EtsN

O 0

<©g©

<©p

300 m! of triflucroacstic anhydride (TFAA) was added to 96 g of
isonipecotic acid at 0°C. After the addition, the reaction mixture was

Et[err]O and dry at



This synthesis can be carried out using either internediate (3a) or

(3b) produced as shown in exanples 10 and 11. To a sol utionpgﬁ_efsgbé
(1.86 g) WOWS2RE (30 m) at -70[err] C under Nerr] add n- (33383 i n
15 hexanes; 1.6 m), stir for 10 mn. and add a sol ution of

N pi peronoyl -N, O di met hyl - hydroxyl am ne (0.83 g) in THF (1 m).
Stir without cooling for 2h.-, add Et OAc, wash with water, dry
(MgSO err]) and evaporat e. WO 98/ 05292

"PCT/ US97/ 13383 . _ -36- -

heated at reflux for 4h. Excess TFAA was removed under vacuo and the
reaction mixture taken up in EtOAc and washed with water and
concentrated to give 160 g of the amide. 50 g of this amide was treated
with 300 mt SOCl> and the reaction mixture heated at reflux overnight.

5 -Atthe end of this time excess SOCI, was removed under vacuo to give
54 g of the acid chloride. L |

11g AICI3 was added slowly to a solution of 10 g of the above

acid chloride in 40 mi of bromobenzene at ambient temperature and the
reaction mixture heated at refiux for 4 h. It was then cooled and poured

10 into a mixture of conc. HC! and ice and product extracted with EtOAc.
The organic layer was separated and washed with water, half saturated
NaHCOg3 solution and concentrated to give 16.21 g of the ketone.

16.21 g of the ketone was dissolved in 200 m! toluene containing
25 mi ethylene glycol and 0.5 g p-toluenesulfonic acid. The reaction

15  mixture was heated at reflux with azeotropic removal of water until no
further water was collected. -The reaction mixture was concentrated to
give 17.4 g of the ketal.

' 17.4 g of the crude ketal was dissolved in 100 ml of CH3OH and
to this was added 25 mi of water and 12 g of K2CO3 and the reaction

20 mixture stirred at ambient temperature overnight. The reaction mixture
was diluted with water and extracted with EtOAc. The organic layer was
separated and washed with water and brine and concentrated to give
12.55 g of (10).

- A mixture of 6.5 g of (10), 4.15 g of N-BOG-4-piperidone and 10

25 ml of Ti(OiPr)4 was stirred at ambient temperature overnight. The
reaction mixture was cooled to 0°C and 3.2 g-of NaCNBH3 dissolved in
40 mL of CH30OH was added. The reaction mixture was then allowed to
warm to ambient temperature and stirred for 1 h., diluted with 100 mi of
EtOAc and quenched with a mixture of 60 m! water/20 mi of conc.

30 NH40H. The mixture was stirred fon_' 1 h. and filtered though celite. The
aqueous layer was extracted with 3x100 mi of EtOAc. The combined
organic layers were dried over MgSO4, filtered and concentrated. The
crude was purified by flash chromatography using 100% EtOAc as
eluent. To give 6.8 g, 66% of (11). | - '



- 32- : Chr omat ograph on silica gel with EtQAc-CH err]d [err] to
obt ain th(aw%%z%n of (4corrponent Internmedi ate (4) as a th'l‘é‘l‘/ﬁ%ﬂﬂl@ﬁﬁé

Stir a (0.4 g) in EtCAc (24 m) and conc
(45rr1) at RT for 3h. Dilute with Et OAc, and wash with excess 1 N
NaOH sol ution. Extract wth EtQAc, 5 wash W|th saturated brine, dry
and evaporate to obtain the NH . conmpound. Dissolve this in
CHerr]C[err] (10 nl), and stir for 20h. at RT with o- t ot uoyl

chloride (0.15 g) and NaCH (0.8 g) in H20 (#¥87n1). Extract with
CHerr]d[err], dry (MgS(err]), evaporate and chromatograph on silica gel
W t h 4% CH[ er r Toa- stirfed s@lﬁtlpa af (11 Bn20mit of THF aiu-r78°Crwas addedt o
. obtain the free f I

this in CHerr] Ci err (1bé§)?"{3‘ﬁe§) &WL‘LQ %@eﬁ% |%r§%ﬁ£%§g@- zgp‘gé{"l ?Q\s
described in prevwnibusthencfRQ mg gﬁglperonal dlSSQW?ﬁ in é(ml qfl'ﬂﬁ&rwgs:addethhe

deconposi ti on; Nﬂ'ﬁﬁdél@&hé l#llmeU*to-r’éEéh ambient temperature aref %ﬂ'ﬁb& fér 2
Synt hesi s of a sol uti on of the

product of ex "l'%ﬁ“@s[ 4&&1%& wl"lgjo mi of Waﬁ?')aréé}&xgéeﬁaﬂﬂmh 3x50
borohydride (0. 04ﬁ| o EttDAEﬂT helco&tbmidapgamceayerddvere dried m»eMgsm,r act

| )
o] o oo B AP BT AR e bl i fh ” 1%
foam a mxture cnhrdnmograebystsm 30%Et3Nseties te giyecd 75umg, 40656 ofif12).20
['V';:fr | 556. ~ Toastirféef8Blliflor? of 275G B $12) ake TRALBFENBIHGH 10 mi
10 of CH2oCl2 was added 3 ml of TFA. The mixture was stirred at ambient
temperature for 2 h. The solvent was evaporated and the residue was
taken up in 20 ml of CH2Clp, washed with 20 ml of 10% NaOH. The
aqueous layer was extracted with 3x30 ml of CH>Clz, the combined
organic layers were dried over MgSO4, filtered and concentrated to give
15 a mixture of (13) & (14) which was used without purification. (350 mg,
90%).
350 mg of the crude mixture of {13) and (14) and 1 mi of Et3N in
10 ml of CHxClp was treated with 0.5 ml (1.2 eq.) of o-toluoyl chloride for
3 h. The mixture was then concentrated and the residue purified by silica
20 gel prep. TLC using 4% Et3N-Et20 to give compounds 83 and 84. The
HCI salts of compounds 83 and 84 were prepared by dissolving the free
base in EtOAc and adding HCl-ether solution. After evaporating the
_ solvent, the salts were collected as powder.
Compound No. 83 (50 mg, 54%) (M+H)* Cat: 525.2753;
25 Found: 525.2746
' Compound No. 84 (190 mg, 50%) (M+H)* Cal: 569.3015;
Found: 569.3022 -

[LIRE



Stir a solution of the product of exarrple 4 (0.1 g) inCHerr]dJerr] (3
d add triethylsilane (0.3 nlL) and trifluoroacetic aC|d8(30. 12

m)

m) .

an
St | rWy98/05292 \\n 98/ 05292

PCT/ US97/ 13383 _
RT for 72h. Add excess 1 N NaOH solution, extract with EtOAc, dry,
evaporate and purify by preparative tic on silica plates, eluting with 5%
CHerr]OH+CHerr]OJ[err]. Renove and extract the nmajor band; evaporate the
and convert to the hydrochl oride i+«38he usual manner, to obtain a
-5 white powder (0.08 g). My 210-215[err]C, with deconposition; Mss

el uat e,

spectrum M+

No.

24

10

S,

PCT/US97/133
-33-

= 540. Example 9: Syntiesiedlot ConipsitadaNioonggf Conpound

' CH3
F () AQ K/ N\b F
CHaCly, EtsN o’ N

Compound 85

The piperazine (17) (1.1 g, 2.8 mmol), prepared as described in
example 1, is dissolved in CHzCla (10 mi) followed by addition of the N-
BOC piperidinone (0.85 g, 4.25 mmol) and Ti(OiPr)4 (0.8 g, 2.8 mmol).
The mixture is stirred overnight at room temperature. A 1 molar toluene
solution of diethylaluminum cyanide (6.5 ml, 5.6 mmol) is added, via
syringe, and the mixture stirred for an additional 20h. The mixture is
then diluted with EtOAc and washed with 10% NasCOs, water and brine.
The organic phase is concentrated in vacuo and the residue



To a solution of (3b) (Exanple 10) (1.38 g) in dry THF (20 m) at 10

-70[err]C y N2 add n-BuLi- (2.5Min hexanes; 1.7 n). pelinisehpiasy
mn., waggioafgazdd a solution of 3,4-nethyl enedi oxyphenyl | socyanat e

(crude product, prepared by heating the corresponding acyl azide-in
t ol uene) (0.68 g) in THF (5 m). Stir for 30 mn wthout cooling,
and work up in Et OAc-aq. NaHC([ err], dry (MySQerr]) and evaporate
| sol ate the desired 15 conmpound (Rf;, = 0.4 in 5% ",
CHerr]OHCHerr]dJerr]) by colum chromto@gaphy on sili ca gel .
and evaporate to ale bro vert a sm
porti onpt o the H(&"%&Pﬁtog'fﬁﬂ ﬁ?’@yéglﬁﬁwgé&ﬂ! colran (1:1 EtOAgAIi\egane) 2@he

. 240- 250[ er r] Gproduch (18)cisapliectad as d\baarlaﬁsanr(grgsb’hbs WO
98/ 05292 : di 1 o %597/ 3383
- 34- st The £yane; intermediale. (18) {013 g) 019 @"&3 ed i)

and conc. HO ~ ° THF (4(rfl)followed By ther additiondd CH3MeBr (0I64aRLI3.6: M9t W t h

CHeerr]Alerrk, qpnd@%ia syringe. After stirring for 10 min the temperature is raised to
600°C where stirring is continued for 2.5h. Cooling to room temperature
is followed by quenching with water (1 ml) and then saturated NaHCO3
(20 ml). After 10 min EtOAc (50 ml) is added, stirred vigorously, and
separated. The organic layer is washed with brine and dried over

10 NaxSOg4. Filtration and concentration with under vacuum gives a
viscous oil which is purified on silica gel prep TLC plates {100% EtOAc).
The intermediate (19) is collected in 60% yield.

The N- BOC piperidine (19) (0.27 g, 0.4 mmol) is dissolved in
EtOAc (10 ml) and 1.5 mi of a 6N HCI solutlon added with vigorous

15  stiring. After 1.5h saturated NaHCO3 i IS added until the pH was basic.
CHoCl2 (25 ml) is added and the layers separated, and the aqueous
phase extracted with CH2Cl>. The organic layer is dried over NazSQa,
filtered and concentrated to coliect 0.22 g, 95%, of (20) as a thick oil
which solidifies under vacuum,

20 The amine (20) (0.025 g, 0.044 mmol) is dissolved in CH2Cl2 (1
mi) followed by the addition of EtaN (11 ul, 0.08 mmol) and the 2,6-
difluoro-benzoyl chioride (0.014 g, 0.08 mmol). After stirring at room
temperature ovemight, saturated NaHCO3 and CH2Clo are added. The
layers are separated and the organic phase dried over NaxS0O4. The

25 solvent is removed and the residue dissolved in EtOAc. The solution
was placed on a preparative TLC plate and sluted with EtOAc (100%).
Compound 85 is collected as a clear oil (0.026 g), yield = 95%. This is
converted to the dihydochloride salt as fd_lows: The free amine (26 mg)
is dissolved in 1 ml EtOAc and stirred while HC / Et20 is added until the

30 pH persists at 2. The precipitate is transferred to a centrifuge tube and

'spun in a centrifuge. The supematant was removed and replaced with
E20 (gentle stirring with a spatula), and the sample spun again. The
process is repeated 3X. After removal of the solvent, the solid is
transferred to a vial where it is dried under vacuum. 15 mg of a white

35 . solid was collected (m.p. = 242-245 dec).

.93



‘evaporate to a foam (0.35 g). Dissolve 0. 12 g of thisin CHerr]CJ[err] (4

m ) %ggstlrfor 2h. at RT with 1 N-NaCH (5 M)andotolug/

chl ori de (‘Uo 52925 mL). Separate and evaporate the organi (!’CE H133ghd

i solate the product by preparative tic on silica with 5%
CHerr]O4+CHerr]Cl[err]. Convert a small portion to the

hydrochl oride in the usual way. M: 220-230[err]C, wth

deconposi tion; Mass spectrum M+ = 569. Exanmpl e 7:
Synt hesi s of Conpound No. 25 -40- [err]

10 Stir a solution of the product of exanple 6 (0.08 g) I n
DMFE (1 n) Examiplel d0iaSythesis of, Intermediate (38) firom estdntplecs | |

and stir for 30 mn.. sW)r CHiC B OAc-H err] O dry, evaporate,
purify by preparative il —-——c?gs-m/ert to the HCl salt as in the
foregoi ng preparation. . 1NMy 200[err]C, 15 - with deconposition; Mass -
spectrum M+ = 583. (22) Exanpl e 8: Synthesis of Conpound No. 83

and 84 [err] WD 98/ 05292
PCT/ US97/ 13383 @_\~ l2, PhI(OCOCF3)5 35- [err]
NHCOCF, ~ CHzClz dark B
(23)
s 50% NaOH
, ; _ .
(24) NHCOCFs MeOH/HZ0 .
> K _' , b H .
| D 3 2C03, HO CHQC'?» HACOQEt _
(25) NH2 QS0,CF, ' (28)

OH szo Aco Et
T g 4
A et @D
CO.Et 2,6-Lutidine

26
olc .
__l__'_'lz_m)_c_:l. “N“Cco.Et NHs(aq), Nal
L o (29) cl )
SN, NH 1)NaBHe BRELO % /T
& 2) MeOH, HC! —/
(30) | -
i . | (31)
1) Ti(OiPr)4
2) NaCNBH3 A
" | (3a)
Step 1
5 TFAA (150 ml, 1.06 mol) in CH2Cl2 (500 mI) was cooled to O°C A
solution of (S)-a-methylbenzylamine ( 22) (100 g, 0.83 mol) in CH2Cl>
y (200 mi) was added slowly over 30 min. The cooling bath was removed

and the mixture was stirred for ~2h, transferred to a separatory funnel,



WO 98/05292 . ' PCT/US97/13383

10

15

20

25

30

35

-

-41-

washed with water, dried over anhydrous MgSQy, filtered, and
concentrated to give 189 g (~100%) of (23) as a white solid
Step 2

lodine (41 g, 162 mmol) was added to a solution of (23) (65.4 g,
301 mmol) in CH2Cl2 (500 mi) at room temperature,
[Bis(trifiuoroacetoxy)iodo}-benzene (75 g, 174 mmol) was added. The
mixture was stirred for 30 min, a mild exotherm occurred (30°C), then
kept in the dark overnight. The mixture was added slowly to a stirred
mixture of NaHCO3 (50 g), sodium bisulfite (10g ) and water (600 mi),
washing in with CH2Cla. The mixture was stirred for 15 min, filtered and
the filter cake was well washed with CHzClz until TLC (100% CHazClo,
Rf=0.75) shows no product in the washings. (Note: the initial soiid

“contains considerable broduct which is moderately soluble in CH2Clp).

The filtrate was dried over anhydrous MgSOy, filtered through a 1" pad
of flash silica gel, washed with 2% Et>0f CH2Cls. The filtrate was
evaporated to a slurry, Eto0 (~75 ml) and hexanes (~700 mi) were
added and the mixture was stirred for 30 min. The resuiting solid was
collected, washed well with hexanes, air dried and then dried under
vacuum to give 63.05 g (61%) of (24) as a white solid. Filtrates were
evaporated to an oil and some crystals, added hexanes (500 ml), stirred
at room temperature for 1h, collected and additional 4.6 g (4%) of (24)
Step 3

(24) (10g, 29.15 mmol) was dissolved in CH30H (150 ml) and
water (15 ml). 50% NaOH (30g) was added and the mixture was stirred
at room temperature ovemight (20 h). TLC (50% EtOAc/hex.) indicated-
consumption of starting material. Most of CH3OH was removed in
vacuo, the residue was dissolved in water and CH2Clo, transferred to a
separatory funnel and extracted with CHaCla. The extracts were
combined, dried over anhydrous NazCOg, filtered and concentrated to
give 6.7 g (93%) of (25) as a white solid.
Step 4

Triflic anhydride (10. 6 ml, 62.98 mmol) was added to a 0°C
solution of (S) ethyl lactate (26) (7.0 ml, 61.75 mmol) in CH2Clz (100 mi)
at 0°C. 2,6-Lutidine (7.55 mi, 64.83 mi) was added and the mixture was
stirred for 1h. The mixture was transferred to a separatory funnel,



300 m of trifluoroacetic anhydride (TFAA) was added to 96 g of

I soni pecot | Cslggzsg at O[err]C After the addition, the reactlgeﬁugaﬁ%w_,,e was

WO 98/ 052 _

PCT/ US97/ 13383 - 36-
heated at reflux for 4h. Excess TFAA was renoved under vacuo and the
reaction m xture taken up in Et OAc and washed with water and
concentrated to give 160 g of the amde. 50 g of this am de was treated

with 300 i SOCl[err] and the reaction m xt#42-e heated at reflux overnight.
5 At the end of this time excess SOCl[err] was renoved under vacuo to give
54 g of the aci washiedrwiie 0.5 M HCI and brine, titigd/Av@r|[athydroas Nag&O),sl oWy to

br omobenzene. at CRRRMTS(SR AR to Anmess ditefed hidkioh's bild'tt Sleg eltig, oo e

at reflux for 4with CHodz cdnen te peevide kB 9o(7036) (27)@s atreddishioik ur e of
conc. HCl and i egepn® Product extracted with EtOAc. The organl C
| ayer was se arate and shed th water, half saturat

sol ution ancé)concent Kﬁ@)e@aY@- V\%

16.21 g of the hgl ehl; aﬁu\legl':og (Q@g 39, BThiaRie_ EMW i’S)"Ia'&Ehte triflate
ety ene: ol gl 618 825 el Vil e s 4 b S
ovemight (20 h). TLC (50% E_tOAclhex.) indicated consumption of
starting material. Ammonia (conc.) (30 ml) was added, stirred 15 min,
10 transferred to a separatory funnel, washed with water, dried over
anhydrous NazS0,, filtered and concentrated to give 10.3 g (~110%) of
(28).
" Step 6
~ CICH20CI (12 ml, 150 mmol) was added to a solution of (28)
15 (9.37g, 27.11) in dichloroethane (80 ml). The mixture was refluxed for
2h. TLC (20% EtOAc/hex.) indicated consumption of starting material.
The solution was cooled. to room temperature, diluted with CH2Cla,
water (200 mi) followed by K2CO3 (~15g) added in smali portions. The
mixture was stirred for an additional 15 min., transferred to a separatory
20 funnel, washed with water, dried over anhydrous NaxS0;, filtered and
concentrated to give 11.539 (~110%) of (29).
Step 7
(29) (27.11 mmol) was dissolved in dimethy! sulfoxide (DMSO)
(120 ml). Concentrated aqueous ammonia (24 ml) and Nat (13 g) were
25 added. CH3OH (10 mi) was used in the Nal. The mixture was stirred
over the weekend (60h, ovemight is sufficient). TLC (50% EtOAc/hex.)
indicated consumption of starting material. Water (500 mi) was added,
the mixture was stirred for 30 min and the resulting precipitate was
collected via vacuum filtration. The precipitate was well washed with
30 water and dried under vacuum to afford 8.2g (84%) of (30).
Step 8 |
(30) (8.2 g, 22.9 mmol) was added to a mixture of NaBH4 (8.66 g,
228.9 mmol) in (dimethoxyethane (250 ml). Boron trifluoride etherate
(16.9 mi, 137.3 mmol) was added and the resuiting mixture was refluxed
E 35 under nitrogen for 3h. TLC (5% CH3OH/CH2Cly) indicated consumption

NaHCO3
1 mmol) was addad tea mw@ure of CHzCl2 (90

25



15 mixture was heated at reflux with azeotropic renmoval of water until no

further coI | ected. The reaction m xture was conce (Iiﬁbgf’ 883
11
gi ve 174go? %e ket al . 17.4 g of the cruderiI tal was

di ssolved in 100 mM of CH err] OH and to this was added 25 m of
water and 12 g of . K[err]CJerr] and the reaction 20 mxture stirred. at
anbi ent tenperature overnight. The reaction m xture was dil uted
with water and extracted with Et OAc. The organi c | ayer was

separated and washed with water and brine a concentrat ed to gi ve
12.55 g of (10) A mxture of 6.5 g of # 4.15 g of

N- BOC- 4- pi peri dorfd staringmategial. thedwwr@ovasppetaqmc Hsﬂé‘lﬂ(ﬁﬁ mihwasnt
tenperature overracmvdslaihnyand the reétﬂﬁﬁglrﬁ&t%wag&l#i& ‘?Hi to Oferr]C

?ggcfl gngmoit lee égggce[ldh "S@rsﬁ %\@E’ mj) was added\%qwiyt i

ultingsaixhirer e
an?hst irr e;:l for was refllllxbdtfedma tTLQQS"/mCHaDH/CHQCIQ) ﬁd@&edﬁdnﬁ#ﬁéh l@Bt?

Wi a m xturge of e mxture
was stirred f%r %% 8\‘\?}‘% &80 Wﬁﬁgérgw@i@taﬁ%fh orhé mlldure ﬂé?er
was extracted w traotmgumeratwe andeencentrated alrmostto dryness dﬁwamsidd@mss
were dried over de_was
purified by flas %Qﬁﬁﬁ’o& r%cgt %é‘?‘ﬁ‘:"yéﬁ?ﬁ g@&)@g@ ﬁsferred to 3 ﬁﬁ\[ atogy,
give 6.8 g, 66% &nnel and e ractew The extracts were combined, washed

PCT/ US97/ 13383 ‘with water, dried over anhydrous N HES(){; ar%% cg??ergr%fgtégporo(\fude

To a stirre £, 1 ( n.25 of T

1.7 mM (1.6 %g%ﬁ?&)c[]fébﬁgﬁqno he mi xture was stlrred at -78[err]C
for 10 @tep, 8then 700 ny of piperonal dissol ved |n 5 m of THF was
added. The m erat re and
stirred for 2 h. éﬂ% %sd}r%?;é(t(g? e&%g‘mb&gﬁgﬁqg %nplﬁ'ﬁg WeSand
“extracted with 3d48gecribed in example 8.

Example 11: Synthesis of Intermediate (3b) from example 3

@_{5 1) (CF3C0).0
N

Hz  2) CH3SO4H
dibromodimethylhydantoin

Br—@-—{s ' as in Example 10
: NHCOCF; g

(24b)

15 - Br
A solution of TFAA (0.4 mol) in 300 mi cold CH2Cls is treated with
0.3 mol (S)-a-methylbenzylamine in 100 ml CH2Clz. The resulting
mixture is stirred with ice cooling for 30 minutes and at room temperature
for 1.5 hours. The solution is again cooled in an ice bath and 80 mi
20 CH3SOg3H is added followed by 45 grams dibromddimethylhydantoin.
Stirring is continued until the mixture is homogeneous, then the mixture
is allowed to stand overnight in the dark. A solution of 20 g NaHSO3 in
300 ml ice water is added. The organic layer is separated and washed
g twice with water and dried over MgSO4. The solution is filtered through
25 a 4" pad of flash-grade silica gel, eluting with 400 mi CH2Cl», and

-



m of EtOQAc. The conbi ned organic |ayers were dried over MgSO err],
filteredah |8q'6 ggsentrated. The crude was purified by silicaec@issrhssy
chromat ography using 10%t 3N-ether to give 475 ny, 41.5% of (12).

To a stirred solution-of 475 ng of (12) and 1 m of Et3SiHin 10 m 10
of CH2Cl 2 was added 3 ml of TFA. The m xture was-stirred at anbi ent
tenperature for 2 h. The solvent was- evaporat ed and the residue was

taken up in 20 M of CH2Cl 2, washed with 20 mM of 10% NaOH. The

aqueous |ayer was extracted with 3x30 nl oM4Herr]Cl[err], the conbined
organic |layers were dried over err]. filtered and concentrated to give
15 a mixture ofvelporatgdtom saligd.c ﬁ'\ﬁa@'&g'&cﬁqﬁpﬁﬁgﬂﬂ iR 200rmt Et2Qand H#50 ny,
90% .  hexane ¥Addsd ofAftéresmﬁ eowtutée A <olids éa%ogégte nd 1

of Et3N in éOrpHof [err] O &P\A%%ereated W t h

eq.) of o-tol uoyeshrpvithjbexape, and drie f intesmediate (2

concentr at ed anfhisheompouridds ponvbrted tbxab) hsmg the%hme Sequefbe stGnHéﬂ ng

4% Et[err] NEt [ ar i ve conmpounds 83, and salts of
conmpounds 8 antl %’?f@geggprepared by dissolvin the free base in

Et OAc and addi ng HCl - et ExamgpdeuiRon Synthesisvah SompoundidNo. 53
solvent, the salts were collected asgpowder. Conmpound No. 83

(50 ny, 54% (M+H) + Cal: 525.2753; 5 Found:
525. 2746 Conpgoun . (PO ny, 50% (I\/Hr + Cal : 569. 3015;
Found: 569. 3022 V\D 98/ < HO(CHo).0H
PCT/ US97/ 13383 \O p-TsQhgg.
Exanpl e 9: Synt hesi s<of oqu No. (385 N — .

3
Lerr] PhCHg, D

M -
- KOH
Q, HO(CHg2)20H
oo LA °
<Z:©/5 (3 Mo

- - n-PrSO,CI
o EtsN

S O

ompound 53 o’ ‘o |
To a stirred solution of (32) prepared via the procedure described

10 for intermediate (7) of example 14, but using N-ethyoxycarbonyl-4-

piperidinone instead of N-tBOC-4-piperidinone (1.80 g, 3.41 mmol) in

toluene (34 ml) was added dry ethylene glycol (1.33 ml, 23.8 mmol),

triethylorthoformate (1.70 mi, 10.2 mmol) and p-toluenesulfonic acid

monohydrate (0.97 g, 5.12 mmol). The reaction was heated overnight at
15  B5°C under nitrogen. The mixture was diluted with CHxClp, washed

sequentially with 1N NaOH and brine, dried over NapSOQy, filtered and

P

- -,



The piperazine (17) (1.1 g, 2.8 nmol ), prepared as described in

exanple 1, is dissolved in CH2Cl 2 (10 nl) followed by additio
BOC pi peri dWRAOS¥B. 85 g, 4.25 ol ) and Ti(OG Pr)[err] (0.8 g@@pﬁ%

The m xture is stirred overnight at roomtenperature. Al rml ar toluene .
sol ution of diethyl alm num cvani de (6.5 mM, 5.6 mmol) is added, via
THIS 8itei 145 BEEN '
. Fn_l :-,‘\{.-EU

-45-

concentrated in vacuo. The resulting prodtuct (33) (2.40 g) was used
without further purification. ' _
The crude ketal (33) (0.83 g, ~1.45 mmol) was dissolved in
ethylene glycol (44 ml) and crushed KOH (2.90 g, 51.6 mmol) was
5 added to the rigorously stirred solution. The reaction was heated for 24
h at 100°C. After cooling to room temperature, the mixture was diluted
with EtOAc followed by the addition of 1IN NaOH. The aqueous portion
was extracted with EtOAc and the combined organics washed several
times with 1N NaOH. The crude solution was dried over NaSQy,
10 filtered, and concentrated to yield 0.31 g of {34) which was used without
' further purification.
To a solution of (34) (31.4 mg, 62.8 umol) in CH2Cl2 (0.60 mi) was
added n-propylsulfonyl chloride (20 gL, 178 pmol) and EtzN (30 ul, 215
pmol). The reaction was stirred for 2 h at room temperature under
15 nitrogen. The mixture was concentrated under reduced pressure and
- purified by PTLC (10/90 CH30H/CH>Cly), yielding (35) (12.3 mg, 32%
over 3 steps). LRMS {(FAB). (M+H)=606
Example 13: Synthesis of Compound No. 22
0

s ae
oo, 70
0] N.
H;CO (36) COLEt
' I\
S..S

HS(CH3)2SH o /©)§G
BF3*OEty . % NO
CH2Cla Q o N.

| Compound 22
20 To a solution of (36) prepared via the procedure described for
intermediate (7) of example 14, substituting 4-mercaptoanisole for 4-
mercaptomethylenedioxybenzene and N-ethyoxycarbonyl-44
piperidinone for N-tBOC-4-piperidinone (29.5 mg, 58.9 pmol) in CH2Clo
. (0.24 ml) was added ethanedithiol (7.4 pL, 88 pmol) and BF3*OEts (11
{ 25 pl, 88 umol). The reaction was stirred overnight at room temperature

- under nitrogen, then diluted with CH2Cl2 and washed with 10% NaOH.
This Sheet Has Been Re[ilaced

TR




syringe, and the mxture stirred for an additionat—26h. The m xture is 10
t hen dil Et OAc and washed wi th 10% Na[errjSderr], r and

bri ne. %d”)%%% organi ¢ phase is concentrat ed in vacuo a é‘w@ﬁgg-’fléﬁsdue
WO 98/ 05292 B
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chr onmat ographed t hrough a si.lica gel coI um (1:1 Et CAc/ hexane). The

product (18) is collected as a colorless oil (0.93 g, 55%.

The cyano intermediate (18) (0.13 g, O. 19-14ﬁnl) is dissolved in

THF (4 m) followed by the. addition of CHENerr MyBr (0.64 m, 3.0 M 1.9

5. mml), via Iheioiyde mixture was dried pvies NaS0g, filtered anﬂeontunﬁate% rai sed

temperature L Gndefretiited R%g&%*‘%gp%ﬁgﬁ@?? BY e e eristiy/cH bl on
sat ur at ed NaHcogielded 37 {17 ma, 50%. vigkd)e LRMS r(FAB;)t CQMI-I'@ESQ‘IL) i s added,

stirred vigorously, and Example -ﬁppamﬁ sig' @0 g IS washed
w th brine and dried ver 8 [erf]S Qerrj%f rerat @ga‘nd .

concentration with u 3N uﬁ@iﬁ'faes ; LiMHg co which is
purified on silicag E=aAe The
internediate (19).is oIIctedln 600/Qlle d. '80,CI O N- BOC
pi peridine (19) (0.27 0.4 mol) is dﬂ;)solvedln (2) EtOAc (10 nml)

~and 1.5 nl of a 6N HCI?@BHutlon added with vigorous 015 stirring. After

1.5h saturated NaHCO3 edded until fheRynas bR CH2Cl 2 (25
m) is added and the Iﬁ%@eparate B he 3 ‘phase
extracted with CH[err er or §¥ni ovelg (2 So4,

. A U
filtered ang concentrat ed3) o c t -0.22 g, 95% of (6)20) as a thick oil
whi ch solidifies under vacuum The am ne g_z%wgo 025 g, 0.044
nmmol ) is dissolved in CH[err]CI[err] (1 _n1) ¥ 4 by the

addi tion of Et[err] WFA1l @088 =<:)N
f @ fte(P BROG: room

di f1 uor o- benzoyl chATOTT O (0
CHl er} R, are added.

tenperature overnight, safQir a
NaBOg4 HsO
<z:© ~ HOAc B

The

N. tBOC :
1) TFA
( -
2) o-Toluoyl chloride
. EtsN
(7) BOC

Compound 43

To a stirred solution of 41 ml of anhydrous DMF was added 43 m
of SO2Cl2 at 0-10°C followed by slow-addition of 61 grams of
methylenedioxy-benzene. After the addition was completed, the mixture

10 was heated at 80°C for 10 min., and then 5-10 min. at 110°C. The
. reaction mixture tumed to dark brown. The mixture was cooled to 40°C
- and was poured into a mixture composed of 200 ml H20/200g crushed
ice/300 ml CHCl3, Two layers were separated, the organic layer was



| ayers are separated and the organi c phase dried over Na2SO4_ The '
sol>lvent |sWFb'f¥f9§§?$ and the residue dissolved in EtOAc. The sBFESHSBH‘g-'g’

was placed on a preparative TLC plate and eluted with Et CAc (1009% .

Compound 85 is collected as a clear oil (0.026 g), yield = 95% This is
converted to the dihydochloride salt as follows: The free am ne (26 ng)

is dissolved in 1 ml EtOAc and stirred while HCl / Et[err]Ois added until
t he 30 pH persists at 2. The precipitate4¥s transferred to a centrifuge
t ube and spun in a centrifuge. The supernatant was renoved and

Camle. spun agal B 4 B Tt e M) e
ggln\rl)ent IOt he gol [ |gl§was tmurat?‘?&ﬂ@f iﬁ?é@ qfﬁ‘Peg(qﬂe% @@hg s dried under
vacuum 15 ng of a whiTicea stifed suspensiomef $6!g EAHdA 500 ml o TRF2at26FT, deas -
\QQT??J/SS%Z?%%?, added dropwise 60.6 g of (1) dissolved in 100 ml of THF. .'Z?f
Exanpl e 10: $ynt tespperature wasratiowed to rsrch RT@andthenmixduse was stirred at this
[err] temperature for 2 h.. The reaction mixture was then quenched carefully
with 1N HCI at 0°C to pH=1, diluted with 1 L EtOAc. The organic phase
was washed with 500 ml of water, dried over MgSOQ,, filtered and
concentrated to give a crude which was used directly in the next step
10 without purification. (29 g, 68%)
28 g of the crude thiol (2) dissolved in 20 ml of DMF was added to
a stirred suspension of 8 g of NaH(60%) in 80 mi of DMF. The mixture
was stirred at RT for 1 h., ketone (3) dissolved in 150 ml of DMF was
added at once. The mixture was heated at 70°C over night. The mixture
15  was diluted with 400 mi of CH2Cl2 and then quenched with 300 ml of -
water. The organic phase was washed with 3x200 ml of water, dried with
MgSO0g4, filtered and concentrated to give crude (4) which was purified
by flash chromatography using EtOAc/Hex./CHgCI2=1l4.5/4.5 as
eluents. (35 g, 53%) '
20 . To a stirred solution of 6 g of (4) in in 100 ml of CH2Clz was
added 10 ml of TFA. The mixture was stirred at RT for 1 h. The solvent
was eliminated under reduced pressure and the residue was taken up in
100 ml of CH2Cl2 and extracted with 3x60 ml of CH2Clz. The combined
organic phase was chloride, quenched with 50 ml of 10% NaOH. The
25 aqueous phase was dried over MgSOg4, filtered and concentrated to give
crude (5), used without purification. (4.6 g, 100%)
A mixture of 3.4 g of (5) 2.4 g of N-BOC-4-piperidone and 5.9 mI of
~Ti(OiPr)4 was stirred at RT over night. 1.6 g of NaCNBH3 dissolved in 40
mi} of CH3OH was added at 0°C. The mixture was stirred at RT for 1 h.
30 diluted with 100 m! of EtOAc, quenched with a mixture of 60 ml water/20
mi of NH4OH. The mixture was stirred at RT for 1 h. and filtered though
celite. The aqueous phase was extracted with 3x100 mi of EtOAc. The
combined organic phases were dried over MgSO4, filtered and
concentrated. The.crude (6) was purified by flash chromatography uscng
35 100% EtOAc as eluent. (3.8 g, 73%)

l-;‘.\.'_\;,



Step1 5
cooled to OC.
0. 83 HD|)W?H8MI’I’]C|[GI’I’]

The cooling bath was renoved

TFAA (150 nl,

transferred to a separatory funnel,

PCT/ US97/ 13383

1.06 mol) in CHerr]Cl[err] (500 nl) was
i,
(200 M) was added sl ow

and the m xture was stirred for -2h,
V\D_98/05292

sol ution of (S)-a-nethyl benzyl am ne

A

-48-

To a solution of 1.32 g of (6) in 15 ml of HOAc was added 1.41 g
of NaBO3+*4H20, and the mixture was stirred at RT for 3 days. The
solvent was evaporated and the residue was quenched with 20 ml of
10% NaOH, then extracted with 3x50 ml of EtOAc. The combined

5 organic extract was dried over MgSOy4, filtered and concentrated. The
crude (7) was purified by silica gel prep TLC using 20%EtOH-EtOAc.
(620 mg, 44%)

620 mg of (7) in 15 ml of CH2Cl2 and 5 mi of TFA was stirred at RT
for 3 h. The solvent was evaporated and residue was treated with 10%
NaOH, then extracted with EtOAc. The organic extract was dried over
MgSOa4, filtered and concentrated to give crude product (510 mg, 100%).
0.052 mmoi of the resultant crude free amine was reacted with 1.2 eq. of
o-toluoy! chioride and 1.3 eq. of Et3N in 3 ml of CH2Cl> for 3 h. The
mixture was concentrated and the residue was purified by silica gel
preparative TLC using 20% EtOH-EtOAc. (18 mg, 50%) (M+H)* Cald:
575.2216; Found: 575.2223. -

The HCI salts were prepared by dissolving 43 in EtOAc and
adding HCl-ether solution. After evaporating the solvent, the salts were
collected as powder.

Example 15: Preparatlon of Compound No. 82

<o

10

15

20

Example 3 NBOC
NaBH4, EtOH.
TFA Et3SlH
() \QQH

cocl
©: CHgClp, ag. NaOH.
CHgs

CHga

EecUspotcBe

Compound no. 82



-41- woes/ospyshed with water, dried over anhydrous MySORCT/UB#I3388 and
concentrated to give 189 g (~100% of (23) as a white solid Step 2
|l odine (41 g, 162 mmol) was added to a solution of (23) (65.4 g, 5 301
mmol) in CHerr]Cl[err] (500 mM) at roomtenperature.
[Bis(trifluoroacetoxy)iodo]-benzene (75 g, 174 nmol) was added. The

m xture was stirred for 30 nin, a nmld exoth_g occurred (30[err]C), then
kept in the dark overnight. The nixture was added sIovay to a stirred

g O

flli);[) 0e/r(ca:lc_lI and q NaBHbéO?.lg)ureeth_aﬂdéﬂfml)%HTMQH&dAﬂdtWat@i'm&mmnH TLC

(Note. the | niti sprGip,dry over MgSOLand s¥ipofiiah 138@&:“%@ I CRECE TS

noder at el y sol ubl ml) add:ﬁpoihV!S(la[\e@]ﬂ)") and TFA (3 i) relux taxt3chyevaporate, over

anhydr ous MySg er ppiti h' ﬁ %KHHN&P] N?él d?fan%lfe\?éﬁb?ﬁtesid be@ive! .
kb i

washed with 2% Et] err ﬁrr porated
to a slurry, Et[et¥)aga 48 'r(swquept@ﬁv@tlon exPeflnéﬁi'@i§d and

E:QFI (TC;(EESV e\A/a\AgrS]ezt ' rreSt'i"arnﬁﬁul;Engf (ﬁgf(gssg) tGHEC@ ?hl)/\ﬁﬁd iN a& NaOH (2
-vacuumto give 63" aéif{]/gr% 'TQ '%‘Zgyg\ﬁﬁ{g’é'%goqq 9*1 I$§' a‘?teé V\éﬁ’ew hsg

evaporated to an exﬂramdzlttomi-'lzmgst@an@ﬁaﬂofaﬁean&sécﬂ@é thie) restdue fimdi:1

g{ elroogm tenpgiat Uggy SO Z%Et?ﬁgl Aﬁggmgg%%@#' tbﬁ.gm' pﬁhpvoﬂ sﬁ%"é@@@é vﬁ%@pg
(150 ni) and with mgawesw;m piMtuke.O-Evapeateadisseluai then desidue in a
m xture was stirrgdall vilumeddf cngo:g anaqxra&rpaat@w awhhéh?&lae Té&uﬁgqcﬁ

Et OAc/ hex.) indicated rt|n er|
CH err] OH was ren@Xcass HClin Et2 &gﬁ?" %Fu@r 'Zss a8 W’ﬂ‘ %&Qr

and CH2Cl 2, transaged 'dry tb®bain the prodwo@bm;wund ang_ 2 a9 ancoffswihitee powder

el Glersk [ ?iébéam EBr o0, vt BRESmBGEmof 1S WAy a%%é?”’”s-

(25) as a white solid. Examplettf Preparation of COmpound No

PO, Ty 2

MeOH
‘BOC

) m TFA- _TFA-CHyOlp
:E:L EtaSiH
‘ tBOC

:@\ m o-Toluoyl chloride

C BN
. @?@;@

-



Triflic anhydride (10.6 m, 62.98 rrrml) was added to a O[err]C

sol ution of et hyl Iactate(26) (7.0 , 61.75 mol) in rr

(100 m) W09&’°-2’292at O[err]C. 2,6-Lutidi ne (7.55 n, 64) 83 n%_l} HI%%’ed Lnd

the mxture was 35 stirred for 1h. The mixture was transferred to a

separatory funnel, WO 98/ 05292

PCT/ US97/ 13383 _ -42-

washed with 0.5 MHC and brine, dried over anhydrous Na[err]S(err],

~concentrated al nost to dryness, filtered t¥®ugh a plug of silica eluting
with cHerr]Cl[err], conc. to provide 10.8 g (70% (27) as a reddish oil.

glt_fp 5]CI[ 5] (90 (25) (gmgg 261 Im) 4 added to a m xture of
err err m D ' 5.5 g,
39.6 mol). Ethyl (59 a&m@’aﬂ:@ 27)[er.]cqe”] : |g) was

added and the m xture was™StirTred O @ernight (20 {).NTL .
Et CAc/ hex.) i ndicated consunption of ' starting mat N n| a

(conc.) (30 mM) was added, stirred 15 mn, Cooppoyndnes84rred @o a
separatory funnel,

ed t , hyd Na2SM4,
filtered and concentr @@u\ém'@c{;?ﬂ\ga "i% %r(?g(mgo(é%z gymol) of @, p%?é";‘)ue%
St Fpt 6 ‘o 28 describefliSEampied4, gazsmxl of anhydrdys %ls(ﬁdabddded&:y .
sol ution o ﬁ%ﬁ
m xture was refl t?)‘(tggﬁlj Sb%am Ngglg% hllE ?{& /o'%tsgA q'o()ﬁptééﬁ%%{a}_ fe for
consunpti on FDf S0amin. @dwﬁteaquenched with 15md of AQ%iNaOlksolution.ctheo room

E) enperature, dil gua [é&fdt.%& WitH 4x20 ml of EtOAE H‘Heze&nﬁir)ecf eidafm@d
y Klerr] qurr]

stirred for an Fl neéo“ghNa%pﬁ@@a@%c%%@gg &p yglve gés mg”

funnel , washed (B5%) vmt(s dried over anhydrous Na2SO4, filtered and
concentrated to give és?ﬁréd‘&&ﬁﬁg/px o?fasﬁ)zr%'of crude (8) in 5 ml of CH2Cl2 is
10  added 563 mg (3 eq.) of triethylsilane, followed by 2 ml of TFA. The
mixture is stirred at room temperature for 3 hrs. and then is concentrated.
The residue is taken up in 15 m! of CH2Cl2 and 15 mi of 10% NaOH.
The aqueous layer is extracted with 3x15 mi of CH2Cl2. The combined
organic layers are dried over MgSO4, filtered and concentrated to give
15 600 mg (92%) of crude (9).
To a stirred solution of 600 mg of (9) and 455 mg of EtaN in 5 mi of
CH2Cl2 is added 464 mg of o-toluoyl chloride. The mixture is stirred at
room temperature for 2 hrs. The mixture is guenched with 20 mi of
water, extracted with 3x20 ml of EtOAc. The combined organic layers
20 are dried over MgSQ4, filtered and concentrated to give a crude.
Purification on silica gel prep TLC affords 555 mg (70%) of (10).
To a stirred solution of 43 mg of (10) and 0.5 mi of CH3SO3H (0.5
M CH2Clg) in 5 ml of CH2Cl2 is added at 0°C, 58 mg (57-86%) of
mCPBA. The mixture is stirred at 0°C for 1 h. and is quenched with 15 mi
25 of 10% NaHCO3. The aqueous layer was extracted with 3x15 ml of
EtOAc. The combined organic layers are dried over MgSO4, filtered and
concentrated to give a crude product. Purification on silica gel prep. TLC
affords 36 mg (80%) of free base of compound number 94. The HCl salt
is prepared by dissolving the free base in EtOAc and adding HCl-ether
30 solution. After evaporating the solvent, the salts are collected as powder.
(M+H)* Cal: 561.2423; Found: 561.2416.

W



Step 7 (29) (27.11 mmol) was dissolved in dinmethyl sulfoxide
- (DVBO y&l}zo m ). Concentrated aqueous anmonia (24 m) and Nal (13
g) were YOMBEME. CHerr]OH (10 M) was used in the Nal. PEEUSIIPIBE was
stirred over the weekend (60h, overnight is sufficient). TLC (50%
Et OAc/ hex.) i ndi cated consunption of starting nmaterial. Water (500

the m xture was stirred for 30 mn and the resulting
collected via vacuumfiltration. The precipitate
30 water and dried ug?er vacuumto afford 8.2g

Step 8 - (30) (8.2 g, 22.9 mol) was
added to a m xture of

(250 m). Boron trif] u%aééﬂogﬁﬁ% starting maﬁ%’%"ﬂﬁg %%J%S%%}ﬁéggm%ne

added and the resmodificationsiwelbknewn iaithe asti the gsmpaundsrexernplifipechint the 3h.

m ) was added,
precipitate was

was wel |l washed with
(84% of (30).

TLC (5% CH[ er r | OHofiblmirigs kaBik &irel prepased:at ed consunption WD 98/ 05292
PCT/ US97/ 13383 B - -43-
of starti ng mat rial The. mxture \I\Ié LE@E@QN’WN@%NQ (60 M) was
added slowy and the resulting mxture was stirred for 20 njn.
Concentrated HCI{ (BQ. i ) was added ‘%ﬂgﬂ? he resul tingf m L
was refluxed for] 1h. TLC (5% CH err] err[Cl[err]) indiEa tijon
of a 5 nor g potar{ proaguctconst Wt e e e 4
cooled to room t enpertat g a 3cgugcentrat ed al nost fo dryness. The
resi due was _ ip rtitO&éﬁ 2N NaCH and CH err]ClL[err],
transferred to g separjatory fgnnel and extracted wifh
CH err]Cl[err]. |The extrac re combs washed o Vi th wat er,
dried over anhydrous Na d concentrafedlto Wde® 1p 6.5 g (87§
of (31) as an oill. oStep 9 Nﬂ’s\ _
NH;
o)
o .-QH-"QH:,
2 Oas,OANﬁ\ _
| Q k,N o
? - Q
Ci
o O
d _
CH
% W
3 Osg N— -
| K—N _ OCH;
3 D OCH
1\0 H3
0
0 SHacy,
4 o=l §
= =8 N mp=215-225°C
@ &.N\O _ (dec) '
0] NY@ MS MH+=574
L5 ¥
O
0o gHSCHs
5 | o.rg—-@"-,\,f\ |-
0" ‘O
3 Lo NVO’
9)




Internediate (31) was converted to 3a using using procedures

descri bed | e 8. " Exanple 11: Synthesis of Inﬁqgﬁﬁg' (3b)
from exanpl e ?ﬁﬂ@ [err] 1 hssks

A solution of TFAA (0.4 nDI) in 300 M cold CH err]Cl[err] - is treated with
0.3 mol (S)-a-nethyl benzylamne in 100 mM CH err]Cl[err]. The resulting
mxture is stirred with ice cooling for 30 mnutes and at roomtenperature:
for 1.5 hours. The solution is again cooled in an ice bath and 80 mM 20
CH[err]SC{err]H i s added fol |l owed by 45 graﬁg-dlbronndlnethylhydant0|n
Stirring is continued until the mxture is honpbgeneous, then the m xture
Is allowed to sfand oyernight in thecqgrk A solution of 2@ g NaHSO errf] in

300 mM ice watef is apded. e i s_geparated gnd washed
twice with watel dhd :Irleépﬁy Theutlon i sif4ltered thrlough
25 a 4" pad of flash-g I ca elut| th 400
CH err]C [err],}and @8/05292 N\O
PCT/ US97/ 13383
L‘0

100
O
U]
0n=0
. ;qo .
4
log:
I
[~]
1

T
O
/]
n=0
2
A
I
]
{

O



-44- eval porated to a solid. The solid is suspended in 200 m Et20
and 11 hexane i s added. After stirring 30 mnutes, t Eﬁﬁﬁ&hﬂﬁ re
col | ect ed WO 9805292 \\ashed with hexane, and dried to give 35.7 grans o

i nternedi ate (24b). This conmpound is converted to (3b) using the
sanme sequence descri bed 5 1n schene 9. Exampl e 12:
Synt hesi s of Conpound No. 53 [err]

To a stirred solution of (32) prepared via the procedure described 10
for internediate (7) of exanple 14, but usi r§3N et hyoxycarbonyl - 4-

pi peri di none instead of N-tBOC-4-piperidinone (1.80 g, 3.41 mol) ‘in

12 CH

: . . oLo l o O

13 ?CHSCHa
Oag N'?\ -
’<;j> <\-N '
o | t) N=
“o | "4
o)
CH3

o N
O CHs
15 o) $Hs CH3
C
e T n
: o)
° o
16 £ ong
°=S’OAN’\ -
NNY
T T
o) \ /
o
17 SHs cpy;
. O b3
it N mp=182-190 oC
=S ’\ :
° N (dec)
t\ - . | MS MH+=588
3 0 N
s Lo




toluene (34 m) was added dry ethyl ene glycol
10.2 mmol ) and p- toluenesu

The reaction was heated overnlght a?
The m xture was diluted with CH2Cl 2, washed

trlethyl te (1.70 m ,
nonohydr & é@@%g%ga 5.12 nnDI)
55[ err] C under nltrogen.

sequentially with 1IN
w t hout further

NaOH and bri ne,

purification.
-1.45 mmol) was dissolved in

et

(1.33 m, 2

dried over Na2sH4, f
The crude keta
hyl ene gl ycol

38mm|)

iItered and
| (33) (0.83

15

q
(44 m) and crushed KCH

The

e .
to

m )
d .
2 h
nder

eps) .
nd

(2.90 g, 51.6 nmmol) was 5 added to the-b#dgorously stirred sol ution.
reacti on was heated for 24 h at 100[err]C. After cooling to room
tenperature, the wevmsmlm w th Et OAc folfl owe y
addition of 1 §3¥H The g S %ﬂ%gﬁén was extrkcted wi th EtjJOAC
and the conbined orghnicsg seN I times with-IN NaCH. - T
crude sol ution| was d}i edO8¢er , w10 filtered, and g¢oncentrated
yield 0.31 g of (34)} whi ? further purificatior.
To a sol ution pf (34’ 62.8 [elr] CH err] g€l [err] (0.6d
was add n- prppy! sl f onyl- chl ori 2 L, 178|[err]nol) ar
Et[err]N (30 [frr]L,|215° [err]nol). ThHe rdact®dm wa$ stirred for
at room tenperfature lnder 15 .nitrogen TheOniBalire was céncentrated
reduced pressureqand purifi e(EH!ay ?;’L‘C (10/90
CHerr]OH CH [rr]), Cyl 5% (12.3 ny, 32% over 3 st
LRVS (FAB): (M+H) =60p _ ’\lfxarrme 13: Synt hefis of Conpoy
0= S
No. 22 - e
O N
Lo )
0 HsC
20 | o’jo_
o=§’©ﬁ' |
Q ' O‘l o
HaCO - ' - \Qﬁ
21 | |
' _
0O
[1]
® |G
b
HaCO | 5
S8 LRMS (FAB)
?‘m Calc. for
o=S N C2gH3g05N2S3
Q | QYOE‘ (M+H): 591
H,CO 0 Found: 591
23 - CHs CHs
o I -
: ONH K,N~O
. A
. 0 .

-,



[err] : 20 To a solution of (36) prepared via the procedure
descri bed Internmedi ate (7) of exanple 14, substitutin

4-mer capt o m%(,)qs%”’f or 4- mer capt onet hyl enedi oxybenzengcg 97713383
N- et hyoxycar bonyl - 4- pi peri di none for N-tBOC- 4-piperidinone (29.5
ng, 58.9 [err]nol) in CHerr]Cl[err] (0.24 m) was added
ethanedithiol (7.4 [err]L, 88 [err]mol) and BF[err]*CEt[err] (11 25
[err]L, 88 [err]npl). The reaction was stirred overni ght at room

tenperature under nitrogen, then dilwssd& with CHerr]C[err] and
washed with 10% NaCH. WO 98/ 05292 '

PCT/ US97/ 13383 . —A8=

The crude m xtur %é : dnd concentr af ed

under reduced prgssure =920.230°
CH err] OH CH err] Ol [ er ) ar( 50% yi el| P22 Fap) -
( M+tH) =591. ‘ : | 5,.af Conpg fer)43

3

[.err] MS MH+=569

mp=180-200°C
{dec)
MS MH+ = 583

HRMS

Calcd: 573.2278
Found:
5§73.2271

mp = 200-210°C
(dec)
MS MH+ =554

o g,



To a stirred solution of 41 m of anhydrous DMF was added 43 ni
SOerr]Cl[err] at 0-10[err]C fol |l owed by sl ow addition of 61

nmet hyl enedW&%‘{mS%‘ﬁzene After the addition was conpl eted, SWU%” 10
was heated at 80[err]C for 10 min., and then 5-10 mn. at 110[err]C The
reaction mxture turned to dark brown. The m xture was cooled to 40[err]C

and was poured into a m xture conposed of 200 m H err] d 200g crushed
ice/300 M CHClI[err]. Two.layers were separated, the organic |ayer was

-56-
30
mp = 85-95°C
{dec)
MS MH+ = 556
31 F T
O N-’\l.\l | | mp= 210-215°C
5 Pog |E
L N MS MH+=540
o O CHs
32 - F s '
o S UN S 235-237°C
o= () s | mp=2ds:
Nt\) (dec)
OL N, '
N -
(L
Br N
0 CHj _
34 o 2§ g
' o=t ,@A NN mp=185-200°C
@ MH+ 608/610
T N
o | |
O ¢
35 o F = mp=178-190°C
O== .
_ Q MS MH+ =
\C\ 652/654
‘ C{. | Nr@
5 .
"'g . . 0 Br




WD 98/ 05292

PCT/ US97/ 13383 <

dried over WQI#W52%i | tered, and concentrated to give a crude 5?@1@3 138%
which was triturated with 100 m of hexanes. (60.6 g, 53% :
To a stirred suspension of 16 g LAHin 500 m of THF at O[err]C, was
added dropwi se 60.6 g of (1) dissolved in 100 M of THF. The 5
tenperature was allowed to reach RT and the mixture was stirred at this
tenmperature for 2 h.. The reaction m xture waf7+ hen quenched carefully
with 1IN HCl at OCto pH=1l, diluted with 1 L EtOAc. The organi c phase

was washed vm'th_ElUUag OT water, dried over MgSU errJ,—Tr1terea ana
concentrated to di crude vvh L§ed directly in the %ext step 0
wi t hout purificat]ion. (J29 28 g of thelergidgo-i -

-

(2) dissolved inj20 n ddQﬁ ' a stirred s&sés)ensmn d
8 g of NaH(60% ijn 80 Hqﬁ@' The m was sti at RT fdr

1 h., ketone (3) |dissol 50 m of addejm-u.-.(mae. ThHe
m xture was heatdd at 7 (5 C over ni gh was dil uted
with 400 m of [err]di[erY] and then quenchd th 300n1 D f

was washed with 3x200 niOGHs wa

wat er. The organilc_phade ter, dried with
MySO4, filtered 4 ncb_o centrated to gIVQ crude (4) which wasjpurified

by flash chromatqgraph; usi nQ xf/ CH err]Cl[err]=1/4.5/4.5 as.
eluents. (35 g, 439 20 p=§ s’ﬁ)rred sol ution of 6 pPMPFI8MI8S°Q i|n
100 M of CHerr]|Cl[errf] was doed 10 ml of TFA. The m’egure was
stirred at RT fog 1 h. T_he ent s el jym nated ung reduced
pressure and the |resi dje@-+aken up in N m of CHWHP® [err]
and extracted wi tfh 3x6q mM-f CHerr]C[err]. onbi ned “organijc
phase was chloride, qugnched with 50 m of 10% . The 25 aqueous
phase was dried ¢ver—WSOf T tered amu L,Um,emrou (£]0) o Ot vE de

(5), used withoutl p3&iflication. (469

Q@*cf\ -

O . H . .
o=t ,OA NN mp= 190-205°C
6 - LN — (dec)
{ N YL MS MH+=578

\ WY
O CH,
4 s .
“ % AN 180-290°C
o=$§ N I e
k,N (dec)

_' - O HaC MS MH+=594
i o : N/
4 g |
S
_ | o




A mxture of 3.4 g of (5) 2.4 g of N-BOC 4-piperidone and 5.9 nl of

Ti(GPr)4 was stirred at RT over

40

RT for 1 h.

WO 98/05292
30

60 M water/20

h.

3x100 m of Et OAc.

and filtered though
The

ni ght .

celite.

1.6 g of NaCNBH er
CH err] OH was added at O[err]C. The m xturé was stirred at
diluted with 100 ml of EtOAc,

din

guenched with a m xture of
m -of NH err]OH The m xture was stirred at RT for
The aqueous phase was extracted with
conbi ned organi c phases were dried over

1

MgSO err], filtered and concentrafd. The crude (6) was purified by
flash chromat ography using 35 100% Et OAc as eluent. (3.8 g, 73%
WD 98/ 05292 4 o . "PCITUS977 §3383
- 48- 42 Toasqjut ' 32 g of (6) in 15§mM of HOAc whs
added 1.41 ¢ of NaB® O and the m xtdre was stirred at
RT for 3 days} The | Ngponat edagd -t hq resi due was
quenched wi thf 20 m | o ex ed fith 3x50 nl jof
Et OAc. The cojrbi ned} ( or gani c extract Masydrred overl MgSd err],
filtered and foncen raOed The crude (79 was puriflied by silicl gel
prep TLC using Z%_‘ | OH Et OAc. o (620 ng, 44% 620 hg of
(7) in 15 [Err] Ciger 5 mM of TFA was stirrgqd at RT for
3 h. The solvent wap e\éfl_p_' L3 ' Tysi due was treated WiHRME0% 10
NaOH, then exfractefl withyEt G&C. Tke A iCc extract was dé'gp%ﬂv&cls
MgSO err], fifjtered}and centrate tofgi ' pr odugt %l 10 iy, 1009 .
0. 052 mmol offthe rks crude free eact edeﬁ’QUndl.Z eq.| of
o-toluoyl chlpride aneé_ eq. of Et[err]Nif 33 of CHY{@zg de8 3 h.| The
m xture was chncentfate® and the residue was pur$ed by lsilica gel |1 5
preparative C4%| ng 20% EtO+EtOs. (18 ng, 50% (MtH) 4 Cald:
4 .
o5 ) HAMS |
. Caled 589.2372
E‘Q O Found
CH
© O CHy ' ° | 5892379
45 F 5
Q SN mp=255-257°C
0=S8 \\/N P >
(dec)
o ' N.o-CaFg
( ] "s\\ '
o) : . O o
46 6 | S
o ’OAN ' FAB MH+=694
= . CH, '
/@ - K,Nt;
8] N,
Lo és\\
O 0 CF,3
a7 .
o
o -
[\
O= /O)b
N
g UYQ
o
4 O cp, o

- g



575. 2216; . Found: 575. 2223. The HCI salts were preparéd by

di ssol vi ng d.%&z QAc and addi ng HCl - et her sol ution.

evaporat i nbﬁﬁle SOl vent, the salts were col |l ected as M%y_msssgo
Exanpl e 15: Preparati on of Conpound No.. 82 [err] WO 98/ 05292
PCT/ US97/ 13383 -49-

Stir a solution of conmpound (4) from Exanple 3 (0.5 g) and
NaBH err] (0.2 g) in ethanol (3 m) at RT for 3 h. Add water, extract with
" CHerr]Cl[err], dry over MgSO err] and evaporB@e. To the residue in :
CHerr]C[err] (5 m) add triethylsilane (3 m) and TFA (3 m),
relux for 3 h., 5 partblfu.\on W T Crzerz2—ama—1N

rqt e,

Y : Ot
dry and evaporat} ot ai n 1)o as a thick oil, us¢d as such in
subsequent acyl agi on ejperi manq‘s. Stir a mxtdgre of (11)
(0.03 g), CHerr]Cl[erd] (2 gk)s ) and add
2, 3-di met hyl benzoyl chlfori de~&@. h., :
extract with CH2¢l 2, dfy Sy ap duefin 1:1 10
CH err]Cl[err]:agetone}a : er through a smalT. pllug Hasi i ca gel,
washi ng it h&aw ntnmixture FEvafhrate” dissolve the
residue in a . 49 $mall volune of Cgerg]Ci[err] and pregipitate the
di hydrochl oride py adding to O N, A

' o =‘§ N CH FAB MH+=632
-‘\,N\b CFg
e
. ~S
o _- OI/\‘O
0 F = S
50 o S oz |
o= G . mp=195-200°C
J/ (dec)
O~ _ N
L ' [;S\'\
0 o ©
51 ™
"— &)
: «@)YOC § } |-
[\} :
=S NC
O N
{ | T~y
92 o )
o)
o -
[\ :
. _ N
: Q
Lo rg |
O
53 _ )
oL o
Q LRMS (FAB)
0=3 ' o Calc. for
O C' Ca2gH3808N2S2
T N. (M+H): 606
° //S\\’\/ Found: 606
4 O o

g



excess HC

and dry tQ _obtain.the product corrpound No. 82 as an off-white

(o 036 g) ¥ -212[err]
Exanpl e 16: Preparatlon of

WD 98/ 05292

-50-

stirred solution of 899 ny

descri bed in Exanple 14,

C, with deconposition;

MB: M+
Compound No. 94 -

in Et[err] O as described in earlier preparations Wash with Et20

owder
$97/13383

[err]

Iy 15

PCT/ US97/ 13383

[err]

(1.72 mol ) of (4), prepared as

To a

in 15 m of anhydriggis CHerr] OH i s added by

portion 130 ng of NaBH4. The m xture is stirred at roomterrperature for
5 30 mn. and gy quenched Wt 15[11 UI TOr MOt —sotrutrpm—the
aqueous | ayer s tfacted with 4x20 Et OAc. The conb| ned organic
| ayers are drigqd over Na2$O4,"f| concentrated to EAHFN&S%
(95% of (8). | irr oClﬂslon of 850 "ot Cf 8)
in5mnm of CH[err]CI[err] 10 adde (3 eq) of DMS@O:tﬁSDSiI ne,
followed by 2 i of TF mxture |stt ed at _,2 eg&er ture
*for 3 hrs. andthenl \ et r at ed. e's SIdUEILJ ken upi'p 15
m of CHerr]Cl[err] 15_ M of 10% NaOH J o The agud®ls |ayer s
extracted w t h [S—5tr—of G:[crr}C.L[\,rr}. THe—earitrad organig
| ayers are dri edi}ier MySO4, flltered-andsconcentrat ed to give
N HRMS
o=t NI (L,
_ calcd 594.2672
\O - found 594.2668
HaCO N
Haco O CHs
56 F =
Q N HRMS
0=\é' O
H3CO N calcd 642.2686
. ‘Q r@ found 642.2685
HaCO O  CHa
57 F 5
HaCO. | (N, calcd 606.3002
| \Q O found 606.2967
N . N
OCHj4 :
O CHg
=3 ' \_\/N (dec)
< ”
: Cl
LQ o
} N mp=203-205°C
o=‘§/©/\o CHs P
- Nb {dec)
.“‘l ’
{@ Nr@
o O HsC




To a stirred sol ution of 600

CH2Cl 2 is ad
room tgﬁg’é‘gg‘f ure for

15 600 ng (92% of crude (9).

mg of (9) and 455 ng of Et3Nin 5 m of

o-tol uoyl cWOMBOG%2 The nixture is stirred at
2 hrs. The m xture is quenched with 20 m of water, extracted with
3x20 m of EtQAc. The conbi ned organic |ayers 20 are dried over '
MpgSO err], filtered and concentrated to give a crude. Purification
on silica gel prep TLC affords 555 ng (70% of (10). To a
stirred solution of 43 ng of (10) and 0.5 m -@ff- CH[er]rSQerr]H (0.5

MCH err]Cl[err]) in5m of CHerr]C[err] is added at 0C, 58 ng (57-86%
of nCPB ﬁ XLUTE 1S Stirfed at glerrJjctror r njandits
guenched with 15 - P5  of 10% aHEDS. FThe aqueous | ayer s extracted
wth 3x15 m of Et rned organic -l ayers gre dried ove
MS err], filterpd and ed to give a crudgq product.
Purification on sjlica pel ffords 36 ng (J80% of free
base of conpound hunber \O is prepared by dissolvi ng
the free base in ft OAc hngAs B0 _gsol ution. |After I-L
evaporating the splvent he salts are collected fas powder. (MHH +
Cal : 561.2423; Folund: 5p1.2®16. WO 98/ 05 CHa
PCT/ US97/ 13383 -51- ,
Using appropriatepstarting materials in the abo procedurest with
nodi fications well gAowh in the art, §he ~conpounds exenplifigd in the
follow ng table afe preoared TABLE G: COVPOUNDGS
STRUCTURE §./\
DATA - %,N
' *he
o’ I : N0
o CHg
62 2 »
o, o LRMS (FAB)
fe) Cale. for
o=\
=8 N C31H4008N2S
I‘ ‘O (M+H): 601
o N?o Found: 601
o o7
N B =
0:?& /@/\ O chy FAB MH+=682
0
/ Fe
N
Q | Y &c-CFa
Lo o F2
64 F g
o ?./0/,\53 HRMS
: HaCO. 1 (N calod 636.3107
I Q found 636.3118
4 HaCO
HaCO O CH,




[err]

PCT/ US97/
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WD 98/ 05292

@osm

-952- Lerr] PO s 2
-62-
65 s S
- o, o -
370
ST UG
. o)
o SN
o A
66 §Fs
O=Y ,@/\ N mp=157-160°C -
o @ SN (dec)
. Nie ™~V
& ' ' /s\\
o O o
67 Fz
NN FAB MH+=632
ol eV’
o N -~
L_Q yoe
0 _ O
68 F s .
. O . - . o
N mp=172-175°C
0=“/©/\ -
$ Q (dec)
N.
O SN~
\_o 0'6 '
69 F =
Y0
(n
9 Q'r
e “r@
0 O F
70 H




-53- [err] WO 98/ 05292

PCT/ US97/ 1 -54- [err] WO 98/ 0
PCT/ US97/ 13@@%8"’52” . -55-  [err] PET/0s97113383

-63-




27 WD 98/ 05292

PCT/ US97/ 13383

WO 98/05292

mp: 207-212°C

| - 56- pCT/USS 13483
THIS SHEET HAS BEEN | -
S TR
-64-
7 '
: o
'@
0
o] ’O/\N HRMS |
o=s K,N calcd 622.2951
Q \O found 622.2032
HsCO OCH y
° N O OCH;
Q /@-’_\N ] HRMS
O=§ (N calcd 606.3002
O - Q found 606.2999
H3CO OCH, J
_ CHa
81 . § o= |
Q /@-’\x 2 HRMS
o=%§ K,N caled £34.2952
O found 634.2962
[ N)'@

{(dec)
Mass spectrum:
-} MH+ =554




32
-57-

WO 98/ 05292 PCT/ US97/ 13383
[T ivo osmos292 PCT/US97/13383
83
84
' HRMS

Caled 578.3015
Found
569.3022

85
mp=242-245
{dec)

86 .
mp=206-209
(dec)

87
mp=237-239
(dec)

88

' FAB (SIMS): 630
(M+), 391, 329,
‘307, 289




WD 98/ 05292
- 58- [err]
PCT/ US97/ 138838/05292

PCT/ US97/ 13383
Found WD 98/ 05292
PCT/US97/13383

FAB (SIMS): 568
{M+), 391, 307,
232 -

FAB (NBA-G/TG-
DMSO): 554
(M+), 538, 389,
289

FAB (NBA-G/TG-
DMSO): 610
(M+), 594, 490,
426, 322

iy

HRMS
calcd 572.3488
tound 572.3491

HRMS
calcd 620.2488
found 620.2478 |

HRMS

Calcd 561.2323
Found
561.2423




-59-

[err]

PCT/ US97/ 133§ esi0s292

[

WD 98/ 05292

-60- [err] PCT/US97/13383
..67‘.
85
HRMS
calcd 700.2056
found 700.2044
86 :
LRMS (FAB)
Ca_lc. for
C33H3507N2SCl
(M+H): 639
Found: 639
97
FAB (NBA-G/TG-
.DMSO0): 616
(M+), 432, 389,
328
88
99
100

mp: 210-220°C
(dec)
Mass spectrum:

MH+ = 546.
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101
102
.1 HRMS
caled 650.2593
found 650.2588
103
HRMS
calcd 606.3098
found 606.3084
104 . F =
O N~ HRMS
HaCO k,N ' HaC calcd 592.3209
O : found 592.3215
N, N
HaCO _ S
HsCO o
O N HRMS
' k/N H calcd 592.3209
@ found 592.3215
N # N
HaCO OCH, ~s
) H3CO o)
o HAMS
K,N - calcd 606.3099
O ' found 606.3090
; HaC O ¢
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HRMS
caled 650.2593
found 650.2579

LRMS(FAB):
M+H = 732

LRMS(FAB):
M+H = 724

mp: 180-195°C
{dec)

Mass spectrum:
MH+ = 546.
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Yo ns o
N N™ mp=191°C (dec)
0=% Q MH* = 611
Q
O
: - ’g MH* = 540
N
Q)
O Hac
Example 17
g CHy 116
Step 1.

To a mixture of piperidone monohydratehydrochlonde (27.5 g,
0.18 mol), K2COa (50g), 350 ml CH2Cl2, 250 ml water, cooled in an ice
water bath, was added dropwise (over 1h) a solution of o-toluoyl
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[err]
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Step 3:

- 66- [err]

71-

chloride (26 g, 0.17 mol) in 25 ml CH2Cl2. The mixture was warmed to
room temperature and stirred ovemight. The organic phase was
separated, washed with water, dried over NazSOj, filtered and
concentrated on a rotarty evaporator. The crude product was purified on

a silica column using hexane: EtOAc (4:1). Yield =93% |

Qo—""00

To a solution of 2-(R)-methylpiperazine (6.1 g, 61 mmol} in
CH2Cl> (250 ml) was added acetic acid (3.6ml), N-o-toluoylpiperidone
(13.3 g, 61 mmol), and NaBH(OAc)3 (15.5 g, 73 mmol). The mixture was
stirred overnight followed by dilution with CH2Cla, washing with 10%
Na2COg3 and water. Concentration of the organic phase was followed by
purification on a silica column (CH20!2:CH50H = 20:1, sat'd with aq.
NH3). Yield = 50%

To NaBH(OAc)S (0.042 g, 0.2 mmol) was added a solution of the
product of Step 2 (0.03 g, 0.1 mmol), acetic acid (0.006 ml), and 4-
phenoxy-benzaldehyde (0.1 mmol). The mixture was stirred overnight
followed by dilution with CH2Clz (10 ml), washing with 10% NaxCOg3,

. and drying over NazS04. Concentration of the organic phase was

followed by purification on a silica column (EtOAc). The hydrochloride .
was prepared by dissolving the product in a minimum amount of EtOAc,
followed by addition of anhydrous HCi. The precipitate was collected on
a centrifuge and washed with Et20 (3x), followed by drying under
vacuum. Yield = 66%. M.p. 217-219°C (dec). '

Example 18

IQ\D/\'\,N\E”EVO

To NaBH(OACc)3 {0.026 g, 0.12 mmol) was added CH2Cl2 (1 mi),
a solution of cyclohexanecarboxaldehyde (0.125 ml, 1M), acetic acid
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(0.004 mi), and intermediate (20) of Example 9 (0.03 g, 0.06 mmol). The
mixture was stirred ovemight followed by dilution with CHaCl» (10 mil),
washing with 10% NazCO3 and drying over NaxS0O4. Concentration of
the organic phase was followed by purification on a silica column

5 (EtOAc). The hydrochloride was prepared as described in Example 17.
Yield=67%. M.p. 208-209°C (dec).

Examp!e 19
OH

/.
N O N
o) @ K,N.
<o | U\Kj
| | o 118
160 mg. of compound 28 were taken up in 4 ml ethanol with 45
10  mg of HoNOHeHC!. 2 mil of pyridine were added and the mixture was
heated to reflux for 5 hours. The solvent was removed in vacuo, and the
reaction was diluted with CHzc'z and extracted with aqueous NaHCO3.
The organic layers were dried over MgSQy4, evaporaied. and the residue
purified by column chromatography in a gradient of CH3OH/EtOAc. This
15 gave 130 mg of product as a mixture of syn and anti isomers.
FAB (MH+) = 541.
Examples 20A and 20B

;)/.AK,N\OQ@

20 1.1 g of the product of Example 19 were taken up in 15 mi CH,Cl,
with 2 eq. of Et3N, and cooled to -78°C under Np. 440 mg (1.1 eq.) of
chlorodiphenylphosphine were taken up in 2 mi of CH,Cl, and added

~ stowly to the reaction at this temperature. The reaction was stirred for 2
h in the cold and allowed to come to room temperature overnight. The

25 solvent was removed in vacuo, and the crude material was taken up in
20 ml THF. 100 mg (excess) NaBH4 was added and the mixture was
stirred for 16 h at room temperature. The solvent was removed in vacuo, -

4 and the crude product was dissojved in a mixture of 10 m! of 6N HCI and

20A
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30 mi of CH3zOH. This mixture was stirred ovemnight at room temperature.
The CH30OH was evaporated from the mixture, and the reaction was
taken to pH 9 with the addition of aqueous NaOH. This solution was
extracted with CH,Cl, and the organic layers washed with water, dried

5 over MgSO4 and evaporated to a crude oily product. This was purified
by column chromatography in a gradient of CH3OH/EtOAc to give 356
mg of amine product. MS (FAB): 527.5 (M+1), 510.5
20B:

. . 120
10 25 mg of the product of Step 20A were taken up in 2 ml CH,Cl,
with 90 mg of sodium triacetoxyborohydride. 9 microliters of
acetaldehyde were added, and the mixture was stirred at room
temperature for 1.5 hours. The reaction was diluted with additional
solvent and extracted with agueous NaHCOgz. The organic layers were
15 dried over MgSOg, evaporated, and purified by pireparative thin-layer
chromatography in 5% CHaOH/EtOAc. This gave 12 mg of the desired
product as an oil. FAB (M+) =583.
Example 21

20

&YX ~
0 0
- © - 121
20 . 44 mg. of 28 were taken up in 20 m! of dry toluene with 2 ml of

ethylene glycol and excess p-toluenesulfonic acid. The reaction was

heated to reflux with a Dean-Stark water trap attached for 24 hours.

NMR analysis showed partial reaction. Additional glycol and acid were

added, and the reaction was heated an additional 24 hours. The mixture
25 was extracted with aqueous NaHCO3, evaporated, and purified by

column chromatography in a gradient of CH3OH/EtOAc to give 15 mg of

1hea
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0.18 nol),

o-t ol uoyl

To a mixture of piperidone nonohydratehydrochloride (27.5 g,
Klerr]CJerr] (50g), 350 M CHerr]Cl[err], 250 m water, cooled
in an i ceWO98M05292  water bath, was added dropw se (over 1H)CTUSIIIBA8BON Of

WD 98/ 05292

PCT/ US97/ 13383

-74-

product which still contains small amounts of the startmg ketone.
- MS (electrospray): 598 (M+1), 302.

Example 22
o
Sorn
0 TOO

5 24 mg of compound 30 were taken up in 1 ml of CF3002H An
excess of 2-oxazolidinone was added and the mixture was stirred for 72
h at room temperature. Excess saturated NaHCOg3 solution was added.
and the mixture was extracted with EtOAc. This was dried over NazSOy4,
evaporated, and the residue purified by column chrbmatography in 5%
10 CH3OH/EtOAc to give approx. 15 mg of product as an oil.
MS (electrospray): 625.2 (M+1), 302. |
Example 23

Step 1:
0
25 — O
° 0
: o]
11 g of piperidinone hydrochloride were stirred in 100 ml CH,Cl,.
100 mi of 20% aqueous K2COg solution were added with vigorous
_stirring, followed by 8.8 ml of ortho-toluyl chioride. The mixture was
stirred ovemnight at room temperature. The organic layer was separated

20 and the aqueous layer was washed with additional solvent. The
combined CH,Cl, layers were dried over Na2S04, evaporated, and

purified by column chromatography in a gradient of hexane/EtOAc to
give the product as an oil that solidified on standing.

Step 2:

15



-71- chloride (26 g, 0.17 nol) in 25 mM CHerr]Cl[err]. The
m xture Wa%vmgzto roomtenperature and stirred Qﬁ*ﬂﬁﬁ)ﬂh@sme
or gani.c phase“was separated, washed with water, dried over
~Na[err]SJerr], filtered and concentrated on a rotarty evaporator.
The crude product was purified on 5 a silica columm using hexane:
EtOAc (4:1). Yield =93% Step 2: '
[err] To a sol ution of R) - met hyl pi perazine (6.1 g,
61 mmol) in CH2Cl 2 (250 M) was addg 'acetic acid (3.6m),
N- o-t ol uoyl pi peri done 10 (13.3 g, 61 mml), and NaBH(QAc)3 (15.5 g, 73
mml ). The m xture was O stlrred overnlght %] dby dilution with
CH2Cl 2, washing with 10% err] an ‘}ﬂ : Concentratlon
i C

~of the organic phase was f ol d b% i ca
colum (CHerr]Cl[err]: »@ 0: 1=NHLt" dW|th aqg. [err]).
Yield = 50% 15 Step 3 o To NaBH(OQAc) 3 (0. 04 0.2 mmol)

s e & ol L 2Re ol oot of S e B 2 361 S

(ng mxt ure \r/]vas stbut?]wba;benylmptarazme in 1001;ml 0GR Chy Sbummana&etbhy-ﬂ-lZCl 2
washi n 9

Concen% ration 019 }tll\élf?é'o %ﬁ%%s‘@aﬁégdedan df?\ey%%pgw%laﬁgéﬁ# "M on on

a silica colund (Hemperaturédomya hours.oAndedditionat gramvelssodiemetriadetoxy- "

di ssol ving the pr %%?éﬁwjd@*{?srﬁcﬁ’ég ad?%mfZ ﬁ‘l%cace{lc &céch ancj BLJ, %“ﬁgrg y

addi ti on of anhydrou e was Cco

centrifuge and wasvesistiired aﬂt@@ltlgﬂﬂ 24 bpuesaedd by of(Giis@H wasraddezband the
vacuum Yield = 6Gfixtiferwas bvapdrited! The ctede material was dissolved in CH,Cl,

Exanpl e 18 and extracted with water. The organic layer was dried over NaxSQOy4,
10 evaporated, and the residue purified by column chromatography in a
gradient of EtOAc/hexane to give 6.7 grams of product.

'&p_a:

6.7 g of the product of Step 2 were taken up in 100 ml CHZCIZ,
15  and 20 ml of CFaCO2H were added slowly at room temperature. The
reaction was stirred for 24 hours. 20 ml of water were added and the
reaction was brought to pH 10 by the slow addition of solid NaOH. The
organic layers were separated and the aqueous layers washed with
additional CH,Cl,. The organic layers were dried over Na2SO4 and

20 evaporated to give 5.1 g of product as a solid, which was used directly.
Step 4.

Yoo - Yoy

3.9 g of the product of Step 3 were taken up in 200 mi THF with
7.15 g (3 eq.) of 1,4-(bis)-chloromethylbenzene and 2 ml (1 eq.) of Et3N.
25 The mixture was heated to reflux for 7 hours and cooled to room

A



[err] To NaBH(OAc)3 (0.026 g, 0.12 mmol) was added

CHerr]C[err]: (21 m), a solution of cycl ohexanecarhoxal dehyde
(0. 125 nl WQA99529%cetic acid WO 98/ 05292 PCT/US97/13383
PCT/ US97/ 13383 -72-

(0.004 M), and |nterrred| ate (20) of Exanple 9 (0.03 g, 0.06 mmol). The
m xture was stirred overnight followed by dilution with CHerr]Cli[err] (10

m), washing with 10% Na2CO3 and drying over NaJerr]SOerr].
Concentration of t he organi ¢ phase-%@s fol | owed by purification on
a silica colum 5 (EtOAc). The hydrochl oride was prepared as descri bed

in Exanpl e 17. temperatures|3066mHof EtpO wer addéd and@hedwetipitated EtsNeHC!
Exanpl e 19

. of conpound ' was remov?d bé( filtratlon 34 mi o{ hA HICI in angéz 1 eg- D) v%s sgdec}Go
H err] NOH. HCl . dnjportieng,withy .snannaar@'mh&zarwmaavas fitered off and dried in

heated to refl Xy &@é@@ér h%oa%yaﬁodm&ndeessw%@ﬁﬂ 1, si yt he

reaction was_dil g and extracte
NaHCO err]. S con aﬂ"r'FéaéF’ Létﬂgﬂé’&» were dried over I\/gSO4 evapor at ed,
and the resi dueg_mpgg_ng)_ggfl ed by -eol um chromat ography in a grad| ent of

CH err] O/ Bt OAc. Thi Sge ma of the product of Step 4 (as a mixture containing 60%

EtaNeHCI) were taken up in 2 ml dry DMF with excess K2CO3. The
mixture was stirred for 1 h at room temperature until the solid starting
10 material had dissolved. In a separate flask, excess succinimide was
reacted with NaH in 1 mi dry DMF for 30 min. at room temperature. The
DMF solution of the free amine was removed from the K2COj3 and added
to this anion, and the mixture was stirred for 16 h at room tempefature.
Water was added, and the mixture was extracted twice with EtOAc. The
15 organic layers were washed with water, dried over NapSO4 and
evaporated. This gave the product in sufficient purity to form its HCI salt
directly. MS (electrospray): 489.1 (M+1), 276.
Compound 124:
In a manner similar to that described for compound 123, but usmg
20 pyrrolidinone in place of succinimide and potassium hexamethyl-
disilazide (KHMDS) (in toluene) in place of NaH, compound 124 was
prepared in sufficient purity to form its HCI salt directly.
MS (electrospray) 475 (M+1), 408,
Example 24:

o%/@’fw/\N |
ot ug

25 | o 125
| : |

- cl
0
E:L O oHeor, YT
\

7 (iPr)oNEt



15 gave 130 ng of product as a m xture of syn and anti isoners.
FAB (M+) = 54 Exarrpl es 20A and 20B

20A: WO 98105292 [err] 20 .1 g of "b?’a(a%&?? of

Exanple 19 were taken up in 15 m CHerr]Cl[err] with 2 eq. of
Et[err]N, and cooled to -78[err]C under N2. 440 ng (1.1 eq.) of

chl or odi phenyl phosphi ne were taken up in 2 m of CH[err]CI [err] and added
slowy to the reaction at this tenperature. The reaction was stirred for 2
h in the cold and allowed to cone to roomte‘rﬁerature overnight. The 25
sol vent was renoved in vacuo, and the crude material was taken up in

20 M THF. 100 ng (exc&BmiNGSg mmol) ol N-metbyl-edaluidine,n thJ(EaZQHBmOI) of 4-
stirred for 16 h I I

2nd Lhe crude. pr odIfORBATNERY! Bftoridiey ahdl ¥ AT {P83 iRt (POYREY trore
VO 98/ 05292 taken up in CH2Cl2 (20 mls] at 0°C. The solution was warmmed toguty/ 13383
- 73- t t 3osﬁire§fat @l @rr r1]7Ci'|JI thehi %a_lmuw@wmcﬁéccrzra% wa%hauth QM
room t enper a err was. e

and themr)eactl Hcd@q.). The aq[qu 5 layerwas W\??hﬁp‘f‘ﬂgﬁ(;gd?é&on{ﬂ

NaCH. This sol ut i @HaGis layers were dried ovee Na80), Mdredrdrd {:mcre]nttatddttbegwe

cvaporated (o a ctigeRred ERaR cBfdgRs g ok broWTEI P38 & ddard) o ) o,

chr omat ogr aphy i nStem@adi ent of CH err]O—VEt OAc to give 356 my of

ani ne product. M5 (FAB) 527.5 (Mﬂl{' 510.5 - (o) :
N (iPr)zNEL QN\ - b
'CHaCN | N |
soc O

oC
10 The product of Step 1 (1 45 g, 5.29 mmol), piperazine-piperidine
Boc compound (1.42g, 5.29 mmol), and (iPr)2NEt (1.84 ml, 10.6 mmol)
were taken up in CH3CN (25 ml). The solution was heated at reflux for
2.75 h. The solution was partitioned between CHxCl> and 1 N NaOH
(ag.). The aqueous layer was extracted with CH2Cls. The combined
15 CH2Cl2 layers were dried over NaxSQy4. Filtration and concentration
gave gave a tan foam (2.7 g). Purification via flash chromatography(15/1
CH2Cla/MeOH, SiOy) gave 2.26 g (84 %) of a colorless foam. .
Step3: = ;
The BOC-protected product of Step 2 (2.26 g, 4.47 mmol) was
20 taken up in CH>Cl2 (20 mi) and cooled to 0°C. TFA (5 ml) was added, .
and the solution was warmed to r.t. The solution was atirred at r.t. for 20
h. The solution was concentrated and the residue triturated with
CH2ClI/Et20 to give a white solid. The solid was washed with EtoO and
dried, which gave 4.1 g (99 %) of the TFA salt of the amine.
25 Step 4: _ :
Using a procedure similar to that described in Example 1, treat the
product of Step 3 to obtain 125. M.p. = 235 - 240°C. HRMS (FAB)
calc'd for CazH41N4O2 (MH): 525.3230. Found: 525.3239.




20B: [err] 10 25 ng of the product of Step 20A were taken

up i'n 2 ryoGklpsier] Cl[err] wth 90 ng of sodium PCT/US7/133
triacet oxyborohydride. 9 mcroliters of acet al dehyde were added

and the m xture was stirred at room tenperature for 1.5 hours. The _
‘reaction was diluted with additional solvent and extracted with
aqueous NaHCO err]. The organic | ayers were 15 dried over ySA err],
evaporated, and purified by preparative th?ﬁ | ayer chr omat ography
in 50 CH err]OH/ Et CAc. This gave 12 ng of e desired product as an
oil. FAB (M) = 583. Exampl e 21

[err] 20 . of 28 wer%xfm&'ﬁ 35 in 20 M of dry tol uene
with 2 m of et hyI -.n- gllyco 3p-tol uenesul fonic acid. The
reacti on was heat eﬂ.f’gfl Wi t -Stark water trap attached
for 24 hours. 7S| owed part aIN-r on. Addi t i onal

gl ycol and acid were ado%d and the react 6 eafed an
additional 24 hours. The m xture 25 was extracted W|th eous

NaHCO err], evapor at ed, and pyi f| ed by - : col um chr omat ography in a
gradi ent of :CH er DNaBH, 52 _
PCT/ US97/ 13383 (z W80 N

2.ESH,TFA O
(61) - (62)

62 —oc (OD sO/\C tgoc _NeBOa4H0
<O:©\ E/Q/\C N-'80C A (OI:L{@/\C

(65)
T(OIPf)4
(65) O=CN-laoc <:CL s/‘/\C\
N-tsoc
Et,AICN
(66) _
1. TFA <‘D\ :
2. nPISO,CI, EtyN 0% \{i\
N
- (67) oS

5 Step 1: To a stirred solution of 10.0 g (22.6 mmol) of (61) in 50 mi of
anhydrous CH3OH was added NaBHj4 in portions at 0°C. The mixture
was stirred at rt for 30 min and then quenched with water. The aqueous
layer was extracted with (4x30 mi) EtOAc. The combined layers were
dried over NazSQj, filtered and concentrated to give 10.0 g (39%) of an

10  alcohol which was used directly. To a stirred solution of the alcohol 10.0
g (22.5 mmol) in CH2Cl2 (100 ml) was added 16 ml of Et3SiH, followed
by 40 mi of TFA. The mixture was stirred at rt for 3 h and then quenched
with 1N NaOH. The aqueous layer was extracted with CH2Cl2 (100 mi).
The combined organic layers were dried over Na>SO4 and concentrated

15 to yield 6.0 g (82%) of (62) as a colorless oil.



-74- product, which still contains small amounts of the starti ng

Eﬁéﬁgfé 22wo.9s/o¥§)z(e| ectrospray): 5?2rHW1)’ 302. PCT/US97/13383
122 5 24 ny of corrpound 30 were taken up in 1 m of
CFlerr]CJerr]H An excess of 2-oxazolidi none was added and the:
mxture was stirred for 72 h at roomtenperature. Excess saturated
NaHCO3 sol uti on was added, and the m xture was extracted with EtOAc.
This was dried over Na2SO4, evapor at ed{9and the residue purified by

col um chromat ography in 5% 10 CHerr] OV EtOAc to give approx. 15 ng of
product as an oil Step 2: Tolsstireed soluliopr afy{(62) €30 g, 16029 lnmal)In Et>0 (200 mi)

Example 23 [err] and 40 ml of 103%8\6&%%? cﬁagl%db%% RHEMb AL RRs then

hydrochl ori de were stirre
stirred at it for24 h. The layers were separated and the organic layer |

washed with water, dried {(NazS0y), filtered, concentrated and

5 chromatographed to yield 5.7 g (87%) of (63) as colorless oil.
Step 3: To a stirred solution of (63) (5.7 g, 13.34 mmol) in acetic acid
was added NaBOgz*4H0 and stirred for 24 h at it. The reaction mixture
was then quenched with 26% NaOH. The organic layer was then
extracted with EtOAc (3x30 ml). The combined organic layers were

10 dried (NapSOy), filtered, concentrated and chromatographed to yield 2.8
g (46%) of (64).

Step 4: To a stirred solution of (64) (1 5 g, 3.26 mmol) in CHzclz (35 ml)
was added TFA (2 ml). The mixture was stirred at rt for 1 h and
concentrated. The residue was then diluted with CH>Clo and washed

15  with 10% NaOH. The exiracts were dried (NazgSQy), filtered and
concentrated to yield 0.983 g (84%) of (65).
ﬂgg_i To a stirred solution of (65) (0.983 g, 2.73 mmo!) and t-butoxy-
carbonyl piperidine (0.571 g, 2.87 mmol) in CH2Cl2 (3 ml) was added '
Ti(iOPr)4 (1 ml). The reaction mixture was stirred at rt for 24 h and to the

20 resulting solution was added 1.0 M toluene solution of EtzAICN (8.7 mi).
The reaction was the stirred at rt for 2 h, diluted with EtOAc (10 ml) and
quenched with water (3 ml). The resulting slurry was then filtered
through celite, concentrated and chromatographed to yield 1.1 g (74%)
of (66).

25 Step 6: To a stirred solution of (66) (0.225 g, 0.398 mmol) in CH2Clo
was added TFA (1 ml). The mixture was stirred at rt for 1 h and
concentrated. The residue was then diluted with CH2Clz and washed
with 10% NaOH. The extracts were dried (Na2S0y), filtered and
concentrated to yield crude amine which was used directly in the next

30 step without purification 0.164 g (89%).

To a stirred solution of crude amine (0.053 g, 0.115 mmol) in
CH2Cl (1 mi) was added EtsN (0.100 mt) followed by n-PrSO2CI (0.05
ml) and stirred at rt for 1 h. The reaction was quenched with 2N NaOH
and the organic layer was extracted with CH2Cla. The combined

W
Aol

sy



100 m of 20% aqueous K[err]CJerr] solution were added w th vigorous
stirring,wb@sjpsied by 8.8 m of ortho-toluyl chloride. The l‘E’lﬁg S
stirred overnight at roomtenperature. The organic | ayer was %&ﬁﬁ%d
and the aqueous | ayer was washed with additional solvent. The

conbined CH err]Cl[err] layers were dried over Na[err] SO err], evaporated,

20

and purified by colum chromatography in a gradient of hexane/ Et OAc
to gi ve the product as an oil that Sé)éi di fied on standing.

Step 2: WO 98/ 05292 e .

PCT/ US97/ 13383 . ' . . - -75-

[err] organicJgygrs,were, drigd JNaSOe: filleead, copsentrateshandd with 4. 75

i or]dl [orr] . onaarographal 10 o O O e A Fse (5.4 o) nas added
err err]. Sodi riacet oxy: .. 4.

and the reactionﬁ@&sﬁg){?rar%w%@s&mw of (62) (iﬁ%@sa&ﬁ@ ‘FI%FO'M" biF @ min
addi ti onal gramweds addedi3.0 M solatioryof MeMgBr in Em@wmis@%mg Thdded, al ong
ith 2 M ofgaceLki:aci ; L %t UL kT n

addi t | onal 2 hg%?é‘.'&g%%’ﬁggt'@?eﬁﬁaﬁé‘s@é’dﬁ%ﬂ‘cw W HeG The i ure
was evapor at ed. apweoysiayernwasithen extractadswith EsQAcy daeddNa49Q 4 ﬁlteSr&d, |
and extracted w [ 'ed err],
10 evaporat edb%iﬁ&?ﬁgf%;qgﬁggg?&&?tﬁﬂg h ztcgl Jﬂnd'gﬂ?%oo%?ég% n a
gradi ent of Et Sx §Rle d: 5625 found (M 68. pr oduct . Step 3:

: : Example 26

soWsa ol
| o”.s‘b k’N\O" w/©

10 |  OHN 407
Intermediate (1) (0.029 g) was dissolved in pyridine (0.1 ml) and
isatoic anhydride (0.044 g) was added. The reaction solution was stirred
for 48 h at room temperature then diluted with EtOAc (10 ml), washed
with water, dried over MgSO4, filtered and evaporated to give a solid.

15 The acetone-soluble portion of this solid was purified by thin layer
chromatography (silica gel adsorbent; 95:5 EtOAc:Et3N eluant) to give a
light colored foam (0.029 g) in 65% yield. MP (of hydrochloride): |
decomp >205°C '

Example .27

20
To a solution of 127 (0.096 g) and CH2Cl2 (0.32 ml) was added
pyridine (0.01ml), acetic anhydride (0.02 ml) and N, N-dimethyl
aminopyridine (4.8 mg). The resulting solution was stirred for 1.5 h,
. water (0.4 ml) was added and the mixture was extracted with CH2Cl» (3
25 X1 ml), The organic extract was dried over MgSOy, filtered and

evaporated to give a solid residue which was purified by thin layer
- ' chromatography (silica gel adsorbent; 9:1 CH2CI2:CH30H eluant) to



[err] 6.7 g of . the product of Step 2 were taken up in 100
m CH err] 15 and 20 m of CF3CO2H were added sl
Wo Eiiszs2 . . Q%X{ﬁﬁinb#a@mt or

t enper at ur e. reaction was stirred for 24 hours.

wer e added and t he reaction was brought to pH 10 by the slow
addition of solid NaOH The organic layers were separated and t he
aqueous | ayers washed with additional CH err]Cl[err]. The organic
| ayers were dried over Na2SO4 and = 20 evaporated to give 5.1 g of
product as a solid, which was used directly.-81- Step - 4:

[err] 3.9 g of the product of Step 3 were taken up in

200 M THF wit h give light’cdlbrad fctan d0)038& g)lin, 37%byisld: dPofof sdrodHierde) e
and 2 m (1 eq.) (ch&%g.'hl}locm 25 The m xture was heated to reflux for 7

hours and cool ed 98/ 05292
PCT/ US97/ 13383 Example 29 - 76-
tenperature. 300 nm o)f Et[err] O were added apd_t he precipitated

Et[ err] N. HCl : ’ enoved. by filtratido. m of - IMHCI in Et[err]O
(2.1 eqg.) was addeG> @ 2 por‘tlons wi t O3 /i ngr—|nd#t he;precipitate
was filtered off and ;d‘ @ Fvacuo to giyes
di hydrochl oride salt of-tge P odug_‘xsl ightly ocdntam patdd with
Et[err] N. HCl | — N

O Q
N 129 N)/Q |
) Q o]
o}
AcO | HO
5 To a solution of the acetate shown above (prepared as described

in Example 1) (0.071 g), and CH3zOH (0.32 ml) was added Et3N in three
portions, over a 3 h period (0.06 ml total). The résulting solution was
stirred 3 days at room temperature, water was added and the solution
: was extracted with CH2Cl2, The organic extracts were dried over
10 MgSO4, filtered and evaporated to give the product (0.075 g) in 100%
~ yield. M.p. (of hydrochlonde) decomp >130°C.

Example 29
O\(@A N
o CH3 J_m
Step 1;
gy — O\(@/\
s " @n NBOC

To a cooled (-78°C) solution of intermediate (3b) (0.41 g; 0.88
“mmol) and THF (4.2 ml) was added nBulli (0.34 m! of a 2.7 M solution in
heptane) and the resulting solution was stirred for 3 min. Pyridine-3-
uocarboxaldehyde was added as a solution in THF (0.17 mi in 2 mi,
20 respectively) dropwise, over 1.5 min. The solution was stirred for 10 min
at low temperature, 40 min at room temperature, poured into water,

Siday,



Conmpound 123: 65 ng of the product of Step 4 (as a m xture

cont ai ni NYOARAE292 Et[err]N.HCI) were taken up in 2 m pewuEMnasss h
excess Klerr]Cderr]. The m xture was stirred for 1 h at room -
tenperature until the solid starting 10 material had dissolved. In a
separate flask, excess succinimde was reacted with NaHin 1 m dry
DVF for 30 mn. at roomtenperature. The DVF sol ution of the free
am ne was renoved fromthe K err]CJerr] ang.added to this anion,.
and the m xture was stirred for 16 h at roOnfienperature. - V\ater was

added, and the mxture act ed t W.th Et The n| C
| ayers were vvasfﬂﬁ "%ﬁiﬂmgﬁ W@ﬁh%ﬁ\ﬁnw‘?!\EM"QQr@C“ over MgLS\%O _
This gave the priitation andsevdporation, Wnetslfllﬂr? ERide }'élfovﬁgh Was

e o BRGSO SR

pyrrolidi none i rhexanes:EtsNs UEcaponation oirthemppleprlawmm g, asa

SLELL?éhd?n(éﬁmﬂ‘* 8“*-‘?“3%%‘)5@#@"%&59?5? LB 2B 8 savig

I Cl en
(el ectrospray): Yiet El; C2gH43N403: calc'd: 495 3335 found 495.33anpl e
24 25 step 250 98/ 05292 _
PCT/ US97/ 13383 o -77-

Treat the product of Step 1 with o-toluoyl chlonde using a
procedure similar to that described in Example 3 to obtain the desired
10 compound 130. MP {of hydrochloride): 174-177°C.
Examples 30A and 30B.

30A:
CN : N/\ .
0 J
e ~ CNEO
(8] : . CHy
_ : 131
s 1to 4:
J;O
(24b) —~ ( NHCOCFa
(38) OH . s
X=H (39)
X=| (40) NHCOCF3
15 _ o X=CN (41)
tep 1:

To a cooled (-78°C) solution of (24b) (17.9 g) and THF (170 ml)
was added CH3Li (43.2 ml of a 1.4 M solution in hexane) and the
resulting solution was stirred for 10 min. N-BuLi (24.0mlofa2.5 M

20 solution in hexane) was added and the resulting solution was stirred for
15 min. Piperonal was added as a solution in THF (9.6 g in 30 mi,
respectively) dropwise and the cooling bath was removed. The solution
was stirred for 15 min at room temperature, poured into diiute HCI and
Et20 and the Et20 extracts were dried over MgSO4. After filtration and

< 25 evaporation, the resulting crude yellow oil was chromatographed on
_silica gel, eluting with 1:1 hexane:CH2Cl» then 020 % Eto0O:CHoClo.

RE )



0.8 m (6,35 mol) of N-methyl- o-toluidine, 1.0 g (5.29 mol) of 4-

chl oromethw;& chloride) and 1.4 m (7.93 mol ) of (i Pr}a%gw\ﬁ wer e
n o]

taken up i err[Cl[err] (20 m) at O[err]C. The solution waS warne

r.t. stirred at r.t. for 17 h, then was diluted with

CH[err] Clferr] and washed with 1 M 5 HCl (aq.). The aqueous | ayer -was
washed wi th CH2Cl 2. The conbi ned CHerr]C[err] layers were dried
over NaSO4, filtered and concentrated to give t he desired benzyl
chloride as a light brown oil (1.55 g, quant.383- Step 2:

[err] 10 The product of Step 1 (1.45 g, 5.29 mmol),

pi per azi ne- pi peri diTie fractions coritaining the desired. productwate combinedarid

ol o v ot BB, o ik r LARFTRBL(ET ) k™

partitioned bet weemrr] Cl [err] and 1 N NaOH (ag.). The aqueous
I t ted t I

| Syers vere dred over Wi S [P OR300 1) Srid BT (o8
gave gave a tam fo¥as@ad <§§' F)ceﬁ %fn min @t seemdampatatise otbeygolutian

CH err] Cl [ err ]/ MeOpasSiabied Witrowater? agaeous hol%: , driedQdvair!\ so‘ Jo: il

St 3: d t S

mmol) was 20t alitsrashFaighahan [A00) o SR, Gadhi ea‘f%uahéﬁar&ogm ih

m) was added, CHoClz arvapesation anddritucationavithchiexane (200 iipgave, wftem
t d at t T.

B toa o 1 Spfelloriho arving, a Wi i ey (130 ﬁfﬁﬁ?‘@?@w B

white solid. T sd3P1¥Cwas washed with Et[err]Oand dried, WhICh

gave 4.1 g (99 9 gaf é@e TFAsaIt of the anmine. Step 4:

roduct of Step 3 to obidhSekgengii3el (23] d %Eﬁr&?tpﬁcﬁﬂaéﬂg A5 and
calc'd for C[ er r] Hédirig [ NBarg)l vhs raddetdMn oné portics Gilvep tifiliorbaéetdts’ f1.60 g).
The resulting mixture was stirred for 1.5 h at room temperature, stored at
15  5°C for 14 h, diluted with CH2Cl2 (126 ml) and filttered. The resultmg
CH2Cl2 extract was poured onto a column of silica gel (63 g) and the
product washed through with-CH2Clo. Any fractions containing a light
pink color were washed with 10% Na2$203 and dried, then combined '
with the other fractions and evaporated, to give (40) (2.86 g) as a white
20 solid in 94% yield. M.p.: 125-127°C.
Step 4: : -
(40) (1.50 g, 3.14 mmol) was dissolved in N,N-dimethylacetamide
(10 ml) and CuCN (0.94 g) and Nal (0.14 g) were added. The resulting
mixture was degassed and heated at 110°C for 8 h. The mixture was
25 cooled, diluted with CH2Cla, filtered and the resulting solids were
‘washed with CH2Cl2. The combined CHaClo extracts were washed
with 1:1 NH4OH:H20 (3X), water and brine, dried over MgSO4, filtered,
evaporated and applied to a silica gel column (55 g). After eiution with
hexanes (100 ml) and 4:1 hexanes:EtOAc, tﬁe.desired fractions were
30 evaporated to give a waxy white solid, (41), (1.10 g) in 94% vyield.
M.p.. 114-116°C.



WO 98/ 05292 :
PCT/ US97/ 13383 : . . - 78-
Exanpl e 20 98/05292 [err] PCT/US97/13383

-84-
te| 6:

CN NO2 . N—
(41) —— | N
98 J\:O g
. ~* HO ~"OH

- (44) e
“2 ) O
§!ep 5:

Treat (41) using a similar procedure to that described in Example
5 . 10, Step 3, to give the amine (42) as a white solid in 70% yield.
M.p.: 55-58°C |
- To a cooled (0°C) solution of diol (43) (0.88g), CH2Clz (29 ml)
“and Et3N (1.21 ml) was added CH3S02CI (0. 46 ml). The resu!tmg
10  solution was stirred at 0°C for 15 min and at room temperature for 1 h.
The solution was poured into a mixture of CH2Cl2 and ice water, the
CH2Clo layer was removed and washed with water, brine and dried
over Na2S04, After filtration and careful evaporation of the solvent,
CHaCN (2.30 ml) and iPr2EtN (1.20 ml) and (42) (0.64 g) were added
15 and the mixture was heated at 80°C for 12 h. The resuiting solution was
diluted with EtOAc, washed with 2 N NaOH, water and brine, dried over
MgSOg4, filtered and evaporated to give a gold foam which was applied
to a silica gel (91 g) column and eluted with 3:1 hexane:EtOAc, then 2:1
-hexane:EtOAc. The desired fractions were combined and evaporated to
20 give (44) (1.09 g) as a gold foam in 87% vyield.
HRMS:MH+: CogHogOgN4S: calc'd: 549.1808; measured: 549.1803.

Step 7:

(44)




5 Step 1: To a stirred solution of 10.0 g (22.6 mol) of (61) in 50 m of
anhydr ous was added NaBH err] in portions at O[err ture
was sti rre"ga[at %gf_'or 30 mn and then quenched with water. f]?e aq%Z’éﬂgs?é

| ayer was extracted with (4x30 m) EtOAc. The conbi ned | ayers were

dried over NaJerr]SOerr], filtered and concentrated to give 10.0 g (99%
of an 10 al cohol which was used directly. To a stirred solution of the

al cohol 10.0 g (22.5 mol) in CHerr]Cl[err] (100 m) was added 16
m of Et[err]SiH followed by 40 mi ®5-TFA. The nixture was stirred
at rt for 3 h and then quenched wi th 1IN NaOH The aqueous | ayer was

extracted with CHPartrACToea cpojeid (09G)) mixture of pipeiridonertyydrate hydeochioride er s
were dried over D) F0HIIBTBENRNER2CO3 (56 ) rid thafier 2B i) Had addid)

as a colorless o
PCT/ US97/ 13383  dropwise a solution of o-toluoyl chioride (22 ml) and CH2Cla (2% ml).

Step 2: To a sti rAﬂér ﬂ'fé uadmanqhaé @a)n;ﬂé:éJ the &oﬁﬁg'ﬂ%hﬂé‘rﬁﬁhb@é& hﬁd(ﬁ'n%O
) gnd 40 b sq gj‘#ﬂﬁ ﬁgeﬁg-gpﬁqie”ilw ‘a&ure
t hen st |W’QH %Waﬁt ¥ist 3 1REPL %ﬂgm
organic | aygr | with watensdviet viveh MgS0y, fikeredcaridevap 6;]&(‘568 26 rdlve hi dlé@f GH’
concentrated, and s oifinag B APRRSIABREH RgiibE ol Todo B Shbhotutb ¥ 15 5.
mol ) in acetic auéexhne:EtOAc ammaddmmlens]wdrb[mbmmandt irred for
oot Lo SRS T btingclows S-S Sty p i ™
conbi ned or gdRi c. whije ﬁ@l'qeﬂ;s) (35.4 g)dniR_veiglder r1 s err]), filtered,
concentrated and PBﬁ(BFBTGEH solatientc? (44p(0127.g) and DMF (0.75 ml) was added
PhSH (0.047 ml) and K2CO3 (0.15 g) and the resulting mixture was -
stirred for 28 h. The reaction mixture was diluted with EtOAc and water
and 2 N NaOH (1.0 ml) were added. The aqueous layer was extracted
15 with EtOAc (three portions), the EtOAc extracts were combined and
washed with brine, dried over MgSOy, filtered and evaporated to give
0.55 g of an oil (45) which was taken up in CH2Cl2 (0.55 ml) and acetic
acid (9 pl). To this solution was added (46) (0.04 g) and NaB(OAc)3H '
(0.048 g). After stirring for 6 h, the reaction solution was partitioned
20 between CH2Cl2 and 2 N NaOH. The CH2Clg layer was washed with
water and brine, dried over MgSQ;, filtered, evaporated and applied to a
thin layer silica plate. After elution with 2:1 CH2Cl2:acetone, the desired
product, 131, was collected as a foam (0.72 g} in 85%  yield.
M.p. (hydrochlonde) 165-167°C.
25 30B:

CONH2 N /\\

N
i CH
: O 5
. . 132
To a solution of 131 {0.029 g) and THF (0.5 ml) was added
nBugNOH (0.085 ml) and 30% H202 (0.017 ml). More nBugNOH and
H202 were added as described above after 3 h and 48 h then the
30 reaction was stirred 3 h more after the last addition. The reaction was
diluted with EtOAc, the aqueous layer was removed, extracted with

2.9



g (46% of (64). | Step 4: To a stirred solution of (64) (1.5 g,

3.26 mol )}, rr]Cl[err] (35 nm) ' was added TF m ). The

m xt ure vv')ggbs igrﬂrdead at rt for 1 h and a concentr at ed. '("%Wé %’E’éﬁlue
was then diluted with CHerr]Cl[err] and washed 15 wth 10% NaOH. The
extracts were dried (Na[err]SJerr]), filtered and concentrated to
yield 0.983 g (84% of (65). Step 5: To a stirred solution of (65).
(0.983 g, 2.73 mmol ) and t-but oxy- car bonyl piperidine (0.571 g,
2.87 mol) in CHerr]C[err] (3 mM) was ad<sgH Ti(iOPr)4 (1 m).
The reaction m xture was stirred at rt for 24 h and to the 20 resultlng

sol ution was ad@QAc BXY ard thenEtOAL extrastsowerd Eomblindd, \Washed

fhe 1 cact o0 M) 8160 Mol ﬁg%ﬁ?ﬁdé}éﬁﬁgw@&%?%éx&d“)
tprogg)h cel i t2 g crystatiimer soliebwhich wbsduﬂhegpuphwlbyccmoniaﬂograbhy 6ilié&0

?n (CH[err] err H@(ﬁhg‘s 038 éld;Aé E@SW% z sﬁr&?pﬁrgg ure %ggﬂg%% red at
rt for 1 h d and evaporebed:tmgw@t@crvhttmeolwb & 10:5smgh dm 350 yiedd. wi t h

CHerr]Cl[err] ﬁﬁ?ﬂ'rochlonde décbhplOYelesH. The extracts were dried
(Na2s™4) , flltereg)\zgﬁd ) ncengated to.yield crude am ne which was

used directly in the next step eﬁu ification 0.164 g (89%.
To a stirred solution of crudga@ 0. 115 mol’) in '
CHerr]C[err] (1 mM) was addets t oIIowed by n-PrSQerr]d
(0.05 m) andpgtipfFey at r - RN was quenched
with 2N NaOH and or gani c | ayer was._eM with CH2Cl[err].
The conbi ned WO 98/ 052 \ _ O ou CH;,

PCT/ US97/ 13383 -
organi c | ayers wrl ed (NaSO™4), filtered, concent rated and

HN/\| D/CHO _ /@/\
i T TG

: : NBOC
@n . NBOC )

To a solution of piperazine (13 g), N-BOC 4-piperidone (10 g),
CH2Cl2 (200 mi) and acetic acid (2.0 ml) was added NaB(OAc)3H (20 g)
in four pottions over 2 h. The mixture was stirred for 22 h, diluted with
CH2Cl2 and added slowly to 1 N NaOH (250 ml). The aqueous layer
15 was extracted with CH2Cl2 (3X), the CH2Cl2 extracts were combined,
washed with water and dried over MgS0O4. The solution was filtered,
concentrated and purified by silica gel chromatography {(eluant: 8:1
CH2Cl2 :CH30H, then 10:5:1 CH2Cl :CH30H: NH3(aq)). After
evaporation of the solvent, (47) was collected as a white solid (7.18 g) in
20 53 %yield. :
To a solution of p-bromo benzaldehyde (5.25 g), CH2Cl2 (100 ml)
and (47) (8.72 g) was added NaB(OAc)3H (8.05 g) in 8 portions over 40
min. After stirring for 19 h, CH2Cl2 (20 ml) and NaB{OAc)3H (1.05 g)
were added, the reaction mixture was stirred for 2 h, diluted with CH2Cla,
25 poured into 2 N NaOH and the aqueous layer was extracted with
CH2Cl2. The CH2Cl2 extracts were washed with water and brine, dried
over MgSO0a, filtered, evaporated and chromatographed on silica gel
4 (250 g), eluting with 76:19:5 hexane:EtOAc:EtaN. The desired fractions

10



chromat ographed to afford 0.025 g (50% of (67). Step 7: To a
stirred s J @f (67) (0.018 g, 0.031 mml) in THF (2 nl)pcrussriassss
added 3.0 solution of MeMgBr in Et[err]O dropwi se at rt. The 5
reaction was the stirred for 2 h at rt and quenched with H20. The

aqueous | ayer was then extracted with EtOAc, dried (Na2SH4), filtered,
concentrated and chromat ographed to yield 0.010 g (60% of 126.

LRVS: calc'd: 562; found (M-H+) 563.

Exanmpl e 26 [err] -87-10

I ntermedi ate (1) (0.029 g) was dissolved in pyridine (0.1

i satoi ¢ anhydri de wete®@ombinedand:evrporatedto give: (48 %@W'@rﬁ%(&ﬁﬂr&)éﬂ
for 48 h at room g@reR&k; Eﬁﬁhﬁ? goegited with EtOAc (10 -m ), washed

wth water, dried over %g Bi tered and evaporated to give a solid. 15
The acet one-sol ubB&RBrtion of this solid was purified by thin |ayer
chromat ography (silica gel adsorbent; 98Hs Et QAc: Et[err]N eluant) to give a
| jght colored foam (0.029 g) in_.6 %y' d MP (of hydrochl oride):

deconmp >205[err]C Ha S0z Exanpl e 27 .20
To a solution of 127 (0.09 @oyl CH e 0 32 m) maslggded
pyridine (0.01m ), (48cetic_anhydride (00 an N-dlnetﬁyl

am nopyridine (4.8 ng). The resulting solution Ntlrred for 1.5 h,
water (0.4 m) was added and the m xture yext ract th CHerr]Cl[err]
(3 25 X 1 m). The organic extract was |ed over yerr], filtered
and evaporated to give a solid reS|due whi ch was urlfled by thin

| ayer air omat ogrfpasolutidn obmataluenss sulfemyd chioride (13.2 g) and acetone

CHerr]Clerr]: CHR%'? Ws%éd h Bolution of KF (11 g) and water (87 ml), slowly
dropwise. The resulting solution was diluted with EtOAc and the organic

layer was removed. The aqueous layer was extracted with EtOAc,

combined with the initial EtOAc extract, dried over MgSO4, filtered and
10  evaporated to give (49), (11.7 g) in 97% yield, which was used directly

without further purification.

(50) was prepared using a procedure similar to Example 29,
except {49) was used in place of 3-pyridine carboxaldehyde. Using
- procedures described in Example 1 {or Example 2), (50) was converted
15 to 133. M.p. (hydrochloride): decomp >227°C. '
Exam ple 32

wa@%
‘Part A:
Hz%ic':ozﬂ (alyDOCHN, __ co,H (a“vl)OCH%jcoF (allyD) OCHijcnon HHHZOH
N N

BOC 'BOC Boc
(51) (52) (53) (54)
20 The amino acid (0.21 g), DME (15 ml) and 1 M NaOH (3 ml) were

mixed and allyl chloroformate (0.2 ml) was added. The solution was
stirred for 15 h, cooled to 0°C, acidified with 1 M HCl and extracted with
4 EtOAc. The EtOAc extracts were washed with brine and dried over



WD 98/ 05292 ' PCT/ US97/ 13383

-81- ive light colored foam (0.036 g) in 37%yi f

hydr ochl OwodpeS{o:szng deconp >181[err]C P@'l%syl}ﬁss(s?
Exampl e 29 _ 5 To a solution of the acetate shown
above (prepared as descri bed _ in Exanple 1 ) (0.071 g), and
CHerr]OH (0.32 mM) was added Et3N in three portions, over a 3 h
period (0.06 m total). The resulting solution was stirred 3
days at roomtenperature, water was added aB8-the sol ution was

extracted with CHerr]Cl[err]. The organic extracts were dried over
10 MgSO4, fil t erNa2SOa, diterad andconseptrated taegiveddd) as(@ coksless foarn,00%

2O oMb (O JERQREL Bbd HirectfiA THe iR rbéddure. | |
Cyanuric fiuoride (0.41 g), (51) (0.50 g), pyridine (0.15 ml) and
CH2Cl2 (15 ml) were mixed at 0°C. The mixture was stirred at 0°C for
5 3.75 h, diluted with CH2Cl2 and poured into cold water. The aqueous
' layer was extracted with CH2Cl2 and the combined CH2Clo extracts
were dried over MgSOy; filtered and concentrated to give crude (52)
(0.50 g) as a thick oil, which was used directly in the next procedure.
The acid fluoride (52) (0.31 g) and CH2Cl2 (10 ml) were mixed
- 10 and NaBHj4 (72 mg) was added followed by CH30H (0.9 ml), dropwise
over 10 min. The reaction was stirred for 20 min at room temperature,
poured into a separatory funnel containing 1 M HCI and EtOAc and the
aqueous layer extracted with EtOAc. The organic extracts were
combined, washed with brine, dried over MgSO4, fitered and
15 concentrated to give (53) as an oil (0.30 g) in 51 % yield. |
Palladium acetate (4 mg), 3,3',.3"-phosphinidynetris(benzene
sulfonic acid) sodium salt (20 mg), EtoNH (1.3 g) and (53) (0.28 g) were
mixed with CH3CN (3 ml) and water (3 ml) and stirred for 3 h. The
reaction mixture was co-evaporated with toluene (6 ml) to obtain (54),
20 which was used directly in the next part. '

CH2aN((CH2)2Cl)2

(58) CHzN((CH2)20H)2 (59) (HCH)



15 To a cooled (-78[err]C) solution of internediate (3b)

(0.41 9; O+{AS98/05292 nmmol) and THF (4.2 m) was added nBli,Idmgég EM of
a 2.7 Msolutlon I n hept ane) and the resulting solution Was
stirred for 3 min. Pyridine-3- uocar boxal dehyde was added as a
solution in THF (0.17 m in 2 nm, 20 respectively) dropw se, over 1.5
mn. The solution was stirred for 10 mn at |ow tenperature, 40 mn at room
t enperature, poured into water, WO 98/ 05§992

PCT/ US97/ 13383 - 82-

extracted with EtOAc, washed with brine and dried over MySQerr]. After

filtration and evaporation, the r ng crude yel | ow oi | was
chromat ogr aphed on silica gg Iut| h 76:19:5 Et CAc:
hexanes: Et 3N. Evapor gs8)on_of ’t he )t he ractN on gem@ as a.

5
di astereomeric mixture of carbin nols (@7 ~‘oa a cleqr |q)| 0.28 g) i 38400
yield. HRV&: MHerr]: C[err]H[err]N[err]CIerr] cal ¢c' d:f 49%. 3335; found:
495. 3319. Step 2: Trgay the produgt NBOGtep 1 with

o-tol uoyl chloride usi ng procedure simlar to that described in
Exanpl e 3 to obtain. thdS8p0.60@) (p]:qaar@dmugmaaﬁocédwecdf Exainplent ,cusing) :

174-177[err]C p-fluorobenzaldehyde) was taken up in CHzOH (20 ml) and CH2Cl2 (10
ml), cooled to 0°C and NaBH4 (80 mg) was added. After stirring for 2.5 h
5 at room temperature, the solution was partitioned between EtOAc and 1
M HCI. The EtOAc layer was removed, the aqueous layer was extracted
with EtOAc, the organic extracts were combined, washed with brine,
dried over MgSO4, filtered and evaporated to give (56) (0.52 g) as a
colorless oil. A solution of CH2Cl2, SOCI2 (0.13 ml) and DMF (0.033 mli)
10 was stived for 4 h at room temperature and concentrated. The residue
was co-evaporated with toluene (2x 20 ml) to give a yellow solid (57)
(0.20 g) which was dissolved in CH3CN (10 ml) and diethanolamine
(0.24 g). After heating at reflux for 2 h, the reaction solution was
partitioned between water and EtOAc, the EtOAc layer was removed, the
15  aqueous layer was extracted with EtOAc, the organic extracts were
combined, washed with brine, dried over Na2SO4, filtered and
evaporated to give the product (58) (0.26 g) as a colorless oil. This _
product was dissolved in 1,2-dichloroethane (5 ml), SOCI2 (0.16 mi) was
added and the resulting mixture was heated at reflux for 3 h. The volatile
20 materiais were removed.in vacuo to give the product {59) as a thick gum,
which solidified on storage at 5°C. This material (0.17 g) was mixed with
(54) (0.10 g), Nal (0.20 g}, CH3CN (10 ml) and diisopropy! ethyl amine
{0.45 mi) and the resulting mixture was heated at reflux for 3.5 h. The
reaction solution was partitioned between water and EtOAc, the EtOAc
25 - layer was removed, the aqueous layer was extracted with EtOAc, the
' organic extracts were combined, washed with brine, dried over Na2S0g4,
~ filtered and evaporated to give a brown oil. Purification on silica gel,
eluting with 10:1 CH2Cl2 :CH30H, gave (60) (77 mg) as an oil.
HRMS:MH*+:C2ogH40N307S calc'd: 574.2587; measured: 574.2580.
30 - (60) (77 mg) was dissoived in 1 M HCl in CH3OH (5 mi), stirred for
24 h, concentrated and the residue was taken up in CH3OH and

& .
N AL



Exanpl es 30A and 30B 30A: [err]

131 Step 1: To a cool ed
sol ution sz (17.9 g) and THF (170 m) was addéﬁ;&ﬁé"}’ﬁ

(43.2 M of a 1.4 Msolution in hexane) and the resulting solution
was stirred for 10 mn. NBuLi (24.0 Ml of a 2.5 M 20 solution in
hexane) was added and the resulting solution was stirred for 15

mn. Piperonal was added as a solution in THF (9.6 g in 30 nl,
respectively) dropwi se and the cooling batkh@oas renoved. The sol ution

was stirred for 15 mn at roon1tenperature; poured into dilute. HC and-

Et Ejer r ]2&? and t hetritiized hﬁlm&tzmiw giveca white mhd)(wmm.smmg\theprdoddwabfon
an evapor ati on esul tin hr, t ogr aphed
on i 11 chxagible 3y (R01esioRveRed s, 1a. . BANS (FAED A A L "0 500 o6

Et [ err] O CH er 1] CabHgsMa06S (Mpm 969R:2481; found: 502.2467; m.p. 187-197°C.

- PCT/ US97/ 13383

Example 33
“3°°© Q*@
oV s
5
H300 H3CO
O'S H - O"s‘--
(69)
-\-OH CHO
H3CO '
69) - o
( HN’\ | =~ 136

LN |
(70) NCOaliyl Q- ,_.,
_ NCOallyl

Step 1: To a cooled (-78°C}) mlxture of 4-amino benzyl alcohol (0.50 g),
diisopropyl ethyl amine {1.41 ml) and CH2Clz (40 ml) was added TMSC!
10 (0.52 ml). The resulting slurry was stirred at -78°C for 15 min and at 0°C
for 1 h. The resuiting solution was cooled to -78°C, p-methoxyphenyl
sulfony! chloride (0.84 g) was added, the cooling bath was removed and
the reaction was stirred at room temperature for 15 h. The reaction
solution was diluted with CHoClo and water was added. The aqueous
15 layer was extracted with CH2Clz, the combined organic extracts were
dried over MgSOu4, filtered and evaporated to give a yellow oil, which
was taken up in CHzOH (20 ml) and K2CO3 (1.5 g) was added. The
resulting mixture was stirred for 1 h., filtered through a plug of Celite,
conceritrated, taken up in EtOAc and washed with water. The aqueous
. 20 layer was extracted with EtOAc, the combined organic extracts were
o dried over MgSO4, filtered and evaporated to give a yellow oil (0.78 g),
which was used without further purification in the next step.



- 83- The fractions containing the desired product were conbi ned

and orated to give as a m xture of carbinols ( I n
WO 98/6879¢ g J'?
75% vyi el d. 0 58/ To a solution of (38) (15.8 g), %&%err err]

(300 M) and Et[err]SIiH (25 m) 5 was added TFA (25 ml). After 15 mn
at roomtenperature, the solution was washed with water, aqueous
NaHCO err], dried over MgSg err] and filtered through a pad (209)
of silica, washing through the product with CH2Cl 2. Evaporation
and trituration with hexane(200 rr1) gave Bier ' fiItration and
drying, a white soli I n.92% |eId Mp.: 99-

101 err] C. &Qfg-ekﬁ@ (0. 47 9) and MnO2 (3. écg)atvem mixeshwith legt;:lg( eoaly,

6.37 mmol ), CH erg r{d@tﬁﬁé& f@hm'fhé‘gﬂlun{:? was téﬂﬂ:l ﬁﬁ’oﬁéh%?%lﬂé apRp added,

Ln one portion, ver tl’l | uor oacet sultin

mxture was stir F@GcPBVa?dStong'X? Q.30:4 PE%';S@FBt ; (69)s whicly was usecldlree[l)em] C
for 14 h, dilutedhanelt&&pCl 2 (126 nl) and filtered. The resulting

CH Cl d t I f I 6 d
the ' 1o, CEneB: RS o BifeBtuRE sl Brseond poriondy RABAPone
KlgFt ai ]n |S Fg a] Iqlgtﬁxample 31, wnth intermédiatese (89)vearsd (20)vas tl'latlt'hwécthamtst hCrude

err err er, W e ot her
fractions and evz%b @g%% 1’%%‘??’1{%?“?5’[]@% fo‘a%ea white 20 solid in
94% yield. Mp. &gﬁﬁ;z’l’{eah(}’t) (148 mg) using ayprocedure similar to that in(th8)laétl. 50
g 3 (lg ol ) mgoﬂgﬁ ns ﬂArbf\PXseﬂgerﬁbggﬁ@vA @gfé.ﬁmé'ﬁgmspondmg(ﬂ'%“{ﬁ St
was degasse%)(bndamia?e W%[‘-@eld]@'?‘%’ ip the next stabt ur e was
cool ed, diluted Stép 4°HISING tHe. bfo%@adr@adxﬁ BRahfplell1t treat $71) beoma'ir?J__

vashed | CLEM, bC ity %ﬁp&“ﬁfﬁﬂ"’&ﬁ%ﬁ 2SIt ana b o, it ed

over MpS™4, filtered, evaporatEutamﬁleamnl ed to a silica gel
colum (55 g). After elution with heganes (100 M) and 4:1
hexanes: Et CAc, the desired fractlons - evaporat ed to give a waxy
white solid, (41), (1.10 g) in 94% pl 114 116C.

S

H“N 1) BOG,0 HN .
10% NaOH/Et,0
2HoIll N, 2TFACHC, A o
H 72)
| o Ny O
Na(OAc);BH;

a2 CH,Cl, . E/O/\
Jeadts
H : (74) ©
o)
o) S 0 \K
%ﬁ (73)

1) MCPBA, MeSOzH
2) TFA, CHCla
3) 0-MePhCOC], EtsN

15 : ' '

Step 1: To a stirred 0°C solution of 4,4-bispiperidine hydrochloride -

(2.53 g, 10.5 mmol) in a 1:1 solution of Et,0/10% aq. NaOH (26 ml) was

added a 2.5 M solution of di-tert-butyldicarbonats in Et,0 (10 mi, 23.1
mmol) over 30 min with vigorous stirring. After stirring at room
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Steps 5 aﬁ%ﬁoszm - PCTﬁléwn[sé?ar]
Step 5: Treat (41) using a simlar procedure to that
descri bed in Exanpl e 5 10, Step 3, to give the amne (42) as a white
solid in 70%vyi el d. Mp.: 55-58[err]C Step 6:

To a cooled (O[err]C) solution of diol (43) (0.88g), CHerr]Cl[err] (29 m)
and Et[err]N (1.21 m) was added CH err] SOF@2r]Cl (0.46 nl). The resulting
10 solution was stirred at O[err]C for 15 mn and at roomtenperature for
1 h. THemperaturefon@dh, tbe meixturetwas pourediinto afseparatory fifrsty | and

water . bri ne andrecied Witk ELO, Wadied wifijine Hieh Rt Nadil, iRIEH 20 1

‘evaporation of t¢rncantrated in vacuo. Thedepuﬂmpcmodnctata 00 p) avas used withpat N

(1.20 m) and (4ghneP ﬁGitld&?re added and the m xture was heated
at 80[err]C for 12 h. he sulti |on was diluted with
Et OAc, washed with 2 Khwgalf Eaéﬁ Rf? 199, GAtdmmeafwas dissolved in

MySO err], il t ECEHECBB0eNHRMETEA (DsS?nge7 a49amel) wasaalbs o WRe s8Riohed
The reaction stirred at room temperature and monitored by TLC. After
two more equivalents of TFA were added, the reaction was
approximately a 1:2:1 mixture of starting material, (72), and 4,4'-

10  bispiperidine. The mixture was diluted with CH,Cl,, washed with 1N
NaOH, dried over Na>S0yg, filtered, and concentrated. Purification by
flash chromatography (10/90 CH3OH/CH2Cl», then 5/10/85
NH4OH/CH30H/CH2Cly) yielded 1.00 g of (72) (53% yield).

Step 2: To a solution of (73) (480 mg, 1.85 mmol) in CH2Clz (7.4 ml)

15 was added (72) (520 mg, 2.04 mmol) and sodium triacetoxyborohydride
(590 mg, 2.78 mmol). ‘The reaction was stirred for 12 h at room
temperature under N2. The mixture was quenched with NaHCOg3 (sat),
extracted with EtOAc, dried over NaxSQy, filtered, and concentrated
under reduced pressure, yielding (74) (880 mg, 94% yield).

20 Step 3: To a solution of (74) (880 mg, 1.72 mmol) in CHzCl2 (8.6 ml)
was added CH3SOgH (0.17 ml, 2.58 mmol) in CH2Clz (4.7 ml). After
cooling to 0°C with stirring, 60% MCPBA (1.04 g, 3.61 mmol) in CH,Cl,
was added dropwise. The reaction was stirred for 1 h at room
ierhperature under N2. The mixture was washed with Na;S;0; (sat), 1 N

25 NaOH, and H,0, dried over Na2S0,, filtered, and concentrated to yield
0.93 g of the sulfone (100% yield).

The sulfone (0.93 g, 1.71 mmol) was dissolved in CHzCl (11.4
ml) and TFA (2.6 ml, 34.2 mmol) was added. The reaction was stirred for
2 h at room temperature under N2. The mixture was diluted with CH,Cl,,

30 washed with 1N NaOH, filtered, and concentrated under reduced
pressure, yielding the free amine (0.45 g, 59% yield).

To a solution of the amine (23.6 mg, 53.3 umol) in CH2Cl2 (0.53
ml) was added o-toluoyl chloride (8.3 uL, 64 pumol) and EtaN (11 ulL, 80
pmol). The reaction was stirred for 2 h at room temperature under Na.

35 The mixture was concentrated under reduced pressure and purified by

axoag

RIS X R,



to a silica gel (91 g) colum and eluted with 3:1 hexane: Et OAc, then 2:1
hexane: Et O?goaégﬁ?pem red fractions were conbi ned and evapor gcq¢yds9/1338320

gi ve (44) ) as a gold foamin 87%yield. HRVS: MH err]:
[err]: calc'd: 549.1808; neasured: 549.1803. Step 7: [err]
WD 98/ 05292
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Part A To a cooled (0C) m xture of pi peri done hydrate hydrochl oride
(27.5 g), CHerr]Cl[err] (350 m), Klerr]CO#&3] (50 g) and water (250 ni)
was added dropwi se a solution of o-toluoyl chloride (22 m) and
CHerr]Cl[err] (2PTUC (10/90 CHsomqucb)mmmratad inathecpresesce, Oftzl\b

cool i ng bath was itn@a\ r;;bx 6, I for 24 h, the
CHerr]C[err] Ia% Sﬁgd d"a'%\&%e Sbﬁo\?@ﬁtiﬁé%étiggs) dried over
Nﬁsq err], flh| éerWMlﬁoDaideﬁsﬁi dound (MHD: 8684 car ol . The oil was
chromat ographed on silica gel (320 g), e 4:1

hexane: Et OAc and the desired fractions We“ggtnetl)ml?lsled and

evaporat ed. The resulting clear oi
10 white solid, (46), (35.7 g) A Part B: To a

sol ution of (44) (0.21 g) and 0. 75 n1) vvas addexd PhSH (0. 047
m) and Klerr]Cqerr] (0.15 g) and the resulting m €
stirred for 285h. The reaction m xture was diluted V

as
t OAgggnd wat er

S-@—T—CN- NBOC
F—@—g—CN —CNBOC — -—( 0 -C
5 (76)

a6 —= — - N — 137
an _NH .
NaH (0.59 g, 14.6 mmol, 60% purity) was suspended in DMF (10
mi) followed by addition of 2-propanethiol (1 ml, 11.2 mmol) at 0°C
under No. The reaction mixture was stirred at room temperature for 5

10 min. (75) (2.94 g, 7.5 mmol) in DMF (10 ml) was added dropwise. The
reaction mixture was heated with stirring for 2 hrs. The reaction mixture
was then diluted with 1N NaOH (40 ml) and extracted with Et2O (3x 80
mi). The organic extract was dried with NaHCO3. Removal of soivent
and recrystallization with Et2O afforded (76) (1.08 g, 32%).

15 (76) (1.08 g, 2.4 mmol) was dissolved in CH3OH (10 ml) followed
by addition of NaBH4 (0.14 g, 3.6 mmol). The reaction mixture was
stirred at room temperature for 1 hr. The reaction mixture was diluted
with CH2Cl2 (200 ml) followed by washing with 1N NaOH (50 mi). The
organic solution was dried with NaHCO3 and concentrated to give solid

20 residue which was then dissolved in CHQCIz (10 mi). To this solution
was added Et3SiH (1.5 ml) followed by TFA (3 ml). The reacti_dn mixture
was stirred at room temperature for 1hr. The reaction mixture was
diluted with CH2Cl2 (100 ml), washed with 1N NaOH (100 ml), and dried
with NaHCO3. Removal of solvent afforded pure (77) (0.7 g, 88%).

25 (77) (49 mg, 0.15 mmol) was dissolved in a solution of CH2CI2 (3

y ml) and Et3N (0.3 ml) followed by addition of 1-naphthoyl chioride (0.5
mi). The reaction mixture was stirred for 30 min and separated by PTLC



and 2 N NaOH (1.0 m) were added. The aqueous | ayer was extracted 15
with Et ORgolb@éee portions), the EtCAc extracts were conmbi NRSr8EHn33ss,

washed W|t grl ne, dried over MgS err], filtered and evaporated to give
0.55 g of an oil (45) which was taken up in CHerr]Cl[err] (0.55 m) and

acetic. acid (9 [err]l). To this solution was added (46) (0.04 g)
and NaB(OAc)[err]H (0.048 g). After stirring for. 6 h, the_reaction
solution was partitioned 20 between CHZC#% and 2 N NaOH The CH2Cl 2

| ayer was washed with wat er and bri’ dried over Ngsq err],

filtered, evaporat I ed_t ljica plate:
After elution wtP ?g’ 8%3&%3“&% H§§?r§ﬂq calc et , 131,
was col | ected aig7.278®) (6und 487. 279&5% y| el d.

M p.
(hydrochl oride): 165-167[err]C. : bg g _ To a
solution of 131 (0.029 g) and THF (O 5 gm ﬁded nBu[ er r] NOH

(0.085 m) and 30% Herr]gerr] (0.017 e msu[err]NCH and
Herr]Jerr] were added as desg 7-. anouN s t @ h and 48 h then the 30
reaction was stirred 3 h norg“akt®r the | ast addi The reaction was

diluted with Et OAc, the aque@us | ayer was rermveacted W|th WO

98/ 05292 ST/ US974
- 86- Et OAc (3 nd t Et OAc extracts wer e conbi ned vvashed W th
wat er MeO NH . MeO—< >"'I1_< NCOCF3
o] - o o}
(78) (79)
(79) —»-MeO NCOCFs Q ( :NCOCFa
(80) (81)
(81) --——->,\_\o -——-»)\
. NCOCF3 NH
(82) (83) :

(83) — 138

(78) (1 g, 3.6 mmol) was dlssolved in a solution of CH2Cl2 (20 mI)
~ and Et3N (1.5 mi) followed by addition of (CF3CQ)20 (0.82 ml, 5.7
mmol). The reaction mixture was stirred at room temperature overnight.
The reaction mixture was diluted with CH2Cl2 (150 ml), washed with 1N
10 HCI (50 mi) followed by 1N NaOH (50 ml), and dried with MgSO4.
Removal of solvent afforded crude (79).
.{79) was dissolved in CH3OH (25 ml) followed by addition of
NaBH4 (0.2 g, 5.3 mmol). The reaction mixture was stirred at room
temperature for 1 hr. The reaction mixture was diluted with CH2Cl> (100
16  mi) followed by washing with 1N NaOH (50 ml). The organic solution
was dried with MgSO4 and concentrated to give a residue which was
then dissolved in CH2Clz (30 ml). To this solution was added Et3SiH (3
mi) followed by TFA (10 ml). The reaction mixture was stirred at room
temperature for 4 hrs. The reaction mixture was diluted with CHzCl2
20 (200 mi), washed with 1N NaOH (100 ml), and dried with MgSOg4.
Removed solvent to afford crude (80). '
o (80) was dissolved in CH2Clz (5 ml) followed by addition of 1M
BBr3/CHxCl» (8.6 ml) at 0°C. The reaction mixture was stirred at 0°C for



and brine, dried over MgSO err], filtered and evaporated to give a white
crystal | i Rgoglossh2whi ch was furt her purified by chromat ogr appgraseinegs gel ;
100 ng; 95:5 EtOAc:Et[err]N eluant). The desired product was collected
and evaporated to give a white solid, 132, (10.5 ng) in 35%yield.

M p. (of hydrochl oride): deconp >164[err] C.

Exanpl e 31

[err] Part A - To a solution of pi perazine (13
g), N-BOC 4- pi peridone (10 g) CHZCI 95200 m) and acetic acid (2.0
nm) was added NaB(QAc)3H (20 our paortions over 2 h.

The
m xture was stirrédri giuted \M'th &Hz@ledmptml), washed with 4% NaHGOB. éﬁg added
slowy to 1 N NaCHiéd Wit O"ae Rﬁhévééémé?ﬂfolldvﬁedwscdmﬁ#\aﬁ ed with

CH c 3X), th t
washed v vt or CHHSBRODERPHD, (A0SO AREAR %méa%ﬁm@%mm

concentrated andcﬁg))f led by silica gel chromat ogr aphy (el uant:
CH[err]CI[err [ e

NH err] (aq)). f Af t er " éh' (otggpé%ﬁéﬂ%W%%?bm ﬁ%’%&s EBPIPE%?%d
afs a \Qﬁpiotrg Eglnlz gl (0(38 &, 9).4 mmol)AGeredissolyed|in THF (5 mi) under Na. Tmear?gih?g; ;)n
(()8 IC7)2 g) was adde g&&%f"%ﬁg?ﬁz% E'.Olg %&he&%l‘%é'?'gﬁ drsd %’\}le)r (04%7 "ﬂ
mn. After stirri hgn ). TBherreamtjosy mmu[eewap stir@dat roomi tempetdng evemight
1.05 WIP atford
((ZII | ut eg) wth CH[ er r?%l E F?gd TLW%&R Wbﬂ(‘ij’;ﬁrtﬁ OSSBQL!P%# 7 %gous
§2) (0.3 g, 0. ftPT['E?lS was &ss?lveqine acsplutien of Fé-ﬁ Hiwater

| ayer was exfl@acted wi

extracts were was{g4) (40 hwl)/\mlewwby addition oiri(gccbs (0. 5 9, 3o/mmadip STHe
filtered, evaporated.and chromato on_s

eluting with 76: 1622SUQDMIXIUIE VRS . afﬁ&"ﬂ*ﬂp‘?% rleaf i16hs standard 9
aqueous workup afforded (83) (0.203 g, 96%).

(83) was converted to 138 following the procedures described in
15 Example 35. HRMS: calc'd: (M+1): 471.3012; found 471.3009.
Example 37

{QJC O ?

(85)

NBOC
(85) ﬁ& m ‘C

[t

NH
87) —?-@_/C ’C’ — 139
(88)

(84) (0.85 g, 3.4 mmol) and N-BOC-4-piperidone ( 1g, 5.0 mmol)
20 were dissolved to 1,2-dichloroethane (50 ml) followed by addition of
Na(OAc)3BH (2.2 g, 10.1 mmol). The reaction mixture was stirred at

¢ room temperature for two days. The reaction mixture was diluted with
CH2Cl2 (200 ml), washed with 1N NaOH (100 mi) and dried with

-,
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-87- re conbi ned and evaporat ed to give (48) a | olid
(8. 48 o) MosmesEE Ceo e Teld. Mp.: 87-90[err] C Pelpitife

[err] 5 To a sol ution of -mtol uene sul fonyl chloride
(13.2 g) and acetone (107 m') was added a solution of KF (11 g)
and water (87 m), slowy dropwi se. The resulting solution was
diluted with Et OAc and t he organic . layer was renoved. The aqueous
| ayer was extracted with EtOAc, cBfbi ned with the initial EtOAc

extract, dried over MySJerr], filtered and ev%porated to give (49),
(11.7 g) in 979NgHGQ3. Bolummebrarsategiaphy (5% CH30H/ Hatke) afforded (85)

purification. (1.27 g, 87%). (50) was prepared using a procedure simlar to
Exanpl e 29, g’exc pt 49%&\/\63 used in place of 3-pyridine
. car boxal dehyde. Usi n{5) (02 g, 0.46 awael) was disselvedda THF (& mipundar Norand -

Enggl[f’gfr ]Z)C (50300188 dGVAY 8 LPEPC follbwed By haiditidr 6f 2.6/Md4 E‘EM f6.5%8), ‘0.#gCOP
[err] 5 mmol). The reaction mixture was stirred at - %TPor 45 mm followed by
- addition of a solution of (86) (0.06 g, 0.83 mmol) in THF (1 ml). The
reaction mixture was stirred at -78°C for 30 min, diluted with CH2Clo
(100ml), washed with water (50 ml), and dried with NaHCO3. The
organic solution was concentrated and column chromatography (5%
10 CH3zOH/CH2CI2) afforded (87) (0.135 g, 69%).
To a mixture of (87) (0.135 g, 0.32 mmol) and Et3SiH (1mi) was
added 20% TFA/CH2CI2 (5 ml). The reaction mixture was stirred at
" room temperature for 1h and concentrated to give (88) (0.09 g, 91%).
(88) was treated in a manner similar to that decribed in Example
15 35 to obtain 139. HRMS: calc'd: {M+1): 467.3062; found 467.3066.

Examples 38A and 388
=\ OAO@ f‘ _ p

FO)‘\O\; O'Bu -}-SH NaH >L O)ko O‘Bu

| NaB(OAc)aH 'O)b
oy O*O
O’ O'Bu

" 2) EGSH/TFA ‘O
H

To a suspension of 500 mg of NaH (60% in mineral oil) in 60 ml of
20 DMF was added slowly 1.0 g of tert-butyl thiol. The mixture was stirred at
room temperature for 30 min. To this mixture, 3.1 g (10 mmol) of ketone



Part A: 20 The amino acid (0.21 g), DVE (15 nl) and 1 M

NaCH (3 ml) m xed and allyl chloroformate (0.2 ed.
The sol utio\g%@szgz stirred for 15 h, cooled to 0OC, aci gkh"gg’?lﬁ"gﬂ 1
M HCI and extracted with Et OAc. The Et CAc extracts were washed '
with brine and dried over WD 98/ 05292

PCT/ US97/ 13383 - 88-
Na[err]SOerr], filtered and concentrated to gsi;y_e (51) as a colorless foam
whi ch was used directly in the next procedure. Cyanuri c '

fl id 0.41 , 1 0. L di ) o .
CHl[Jg : ] o E err] ?)15 (él% 2"@% raj’q%cﬁé@p%%[ gﬂf“] Eﬁxﬁ% "‘f#& ﬁgg@%@@t‘? ovegnight.oc
fgr 5 3.75 h, diflertcadiingtdov@Hie rodml teepérature, thve misturatwas quenched with
T RN

TS, o Ol Tl e R St oo o
filtered and concefHafled The eprpbinad erganic phases were( dried oypr 2Mo80unfiltered
oil, which was gisedndidgtdenyratéd.t Tige eede POOLRA8 Hurified by column  The acid

. ite
) (95 o) oot ety FEI5RE s e oo
over 10 min. The reacti 0o asdhstion ok8.650g a1{S0) im 40 micsfiiCHe e waisLaidded 10
Patcous 1ayer oxtr B HA 1 NE midVeEs SRk BT fiipbb i bt 2 Rurs and
conbi ned, washed wthen wasreoncentratedy dheviesiue was takendampein $0@ mi of CHoCly,
10 washed with 10% NaOH. The organic layer was dried over NapSOy,
fitered and concentrated to give a crude (91) (1.8 g, 92%).

-~ A mixture of (31) (1.8 g), N-Boc-4-piperidone (1.5 g, 1.1 eq.),
NaB(OAc)3H (2.8 g, 2 eq.) and 0.5 ml HOAc in 40 mi of 1,2-dichloro-
ethane was stirred at room temperature over night. The mixture was

15 quenched with 10% NaOH, extracted with CH2Cl2. The organic layer:
was dried over NapS0Qy4, filtered and concentrated. The crude (92) was
purified by column chromotography on silica gel using 20% EtOH/EtOAc
(2.7 g, 90.3%). : -

To a solution of (92) (2.5 g) in 100 mi of CH3OH was added 500

20 mg (2 eq.) of NaBH4. The mixture was stirred at room temperature for 1
hour and then was concentrated to dryness. The residue was taken .up
in 70 mi of 10% NaOH and extracted with 3X70 mi of CH2Clz. The
combined organic phases were dried over MgSO4, filtered and
concentrated (1.8 g crude). This crude was dissoived in 40 ml of CH2Cla

25 and tml of Et3SiH. To this mixture was added 20 ml of TFA and stirred
at room temperature for 1 hour. The mixture was concentrated to
dryness and the residue was washed with cold hexanes. The residue
was taken up in 100 ml of CH2Cl2 and washed with 10% NaOH. The
combined organic phases were dried over MgSOy4, filtered and

30 concentrated to give a crude (93) (810 mg, 43%).

(93) and 1.3 mi (4 eq.) of Et3N were dissolved in 40 ml of 1,2-
dichloroethane and this solution was used for parallel synthesis to react
with different acid chlorides. Typical yield of the coupling reaction is
'80%. The Hcl salts were prepared by adding HCI*OEt2 to the free base.

35 140: LRMS calc'd: 500; found 501; 141: LRMS calc'd: 478; found 479.

LA



15 concentrated to give (53) as an oil (0.30 g) in 51 %yield.
PaIIadiu g (4 ng), 3,3",3"-phosphi-nidynetris(benzen
sul fonic aC| g{“ sodi um sal t (20 ng), Et[err]NH (1.3 g) and ?’%rfus?anasgsg)

wer e mxed with CH3CN (3 ml) and water (3 m) and stirred for h.

The reaction mxture was co-evaporated with toluene (6 m) to

obtain (54), 20 which was used directly in the next part. Par t

- B: [err] WO 98/ 05292

PCT/ US97/ 13383 -98- - 89-

[err] (55) (0.50 g) (prepared using the procedure of

Exanpl e 1, using -~ p-fluorobenzGxaviplee)39%as taken up in CHerr] OH

(20 mM) and CH2CI 2 (10 nt)-, coaded to O[err]C and NaBH err] (80
ng) was added. After stirring 2. at roomtenperature, the

sol ution was partitioned bewd Et and 1 M HCl.. The Et CAc

| ayer was renoved, the aquedds Yayef P' d with Et OAc, the

organi c extracts were conbi ned, washed with br ' dried over

MgSO err], filtered and evaporated to give (56) (0052 g) as a
colorless oil. A solution of CHerr]Cl[err], SOCCl[err] (A48 ni) and DV
(0.033 n) 10 was stl rred for 4 h at room tenperat ur@ and concentr at ed.

The residue por at th © ne xR0 ) to give a
yel | ow solid (57) ) + :—@90 %ﬁé [ebiduCN(lo

m ) and di et hanol am ne O

4 O/"\C NaB(OAc)aH |
CH2C|2 D‘

Boc

:@ O)\C 1. TFA/CHCl, 142

2.
N OtBU COCi
YOO gy BN
O

A mixture of (89) (7.9 g, 25.6 mmol), sesamo! (1.1 g, 1 eq.) and
5 K2CO3 (1.5 g) in 40 ml of dimethylacetamide was heated at 150°C over
night. The mixture was allowed to coof to room temperature and then
was quenched with 200 mi of water. The aqueous phase was extracted
with 3X150 ml of CH2Clp. The combined organic phases were dried
over MgS0y4, filtered and concentrated. The crude (94) was purified by
10 column chromatography on silica’ gel usmg 20% EtOAc-Hexanes (2.8 g,
26%).
To a solution of (94) (2.8 g) dissolved in 50 mI of CH2Cl2 was
added 5 ml of TFA. The mixture was stirred at room temperature for 1 h
and was then concentrated to dryness. The residue was taken up in
15 150 ml of CH2Clz, washed with 100 m! of 10% NaOH. The aqueous
layer was extracted with 3X100 m! of CH2Clo. The combined organic
phases were dried over MgSO4, filtered and concentrated to give crude
(95) as a solid (1.7 g, 79%). _
The crude (95) (1.7 g, 5.2 mmol) was treated with N-BOC-4-
4 . 20 piperidone, NaB{OAc)3H and acstic acid (1.3 g, 4 eq.) in a manner
similar to that described in Example 38 to obtain crude (96) (2.3 g, 87%).

Y



(0.24 g). After heating at reflux for 2 h, the reaction solution was
partitionegybsfipheen water and Et OAc, the Et QAc layer was renp¢gfusoh/isiss 15
aqueous | ayer was extracted with Et OAc, the organic extracts were

conbi ned, washed with brine, dried over Na[err]SOerr], filtered and
evaporated to give the product (58) (0.26 g) as a colorless oil. This
product was dissolved in 1,2-dichloroeethane (5 mM), SOCI[err] (0.16 m) was
added and the resulting m xture was heated at_reflux for 3 h. The volatile
20 materials were renmoved in vacuo to gi ve e product (59) as a thi ck
gum whi ch SO|IdIerd on storage at S{err]C Thi s mat erd al é°

g) was mixed with eijgrgupmsgr)emmd ®oiye g erude{() (1 chg( @ /qh)
and di i sopropyl eWE?%é‘?ea ed with 248iuby! BhibridBths Besérised it Etample Wa;

was heated at reflux act | n sol ution
partitioned betwedHORS: épl?%gd @Mﬂé""‘iﬁﬁ'&"lﬂ&é on st 'Fﬁ ?@?‘égég""t he
aqueous | ayer was BIOAGES 6btan 142H16%ag] 86%). The hydmcgwﬁde salt mEE s were

ombined. vested wbhahld i i AcAEREo Bl faace] Lps g bobt o

eluting with 10: 1f6]ﬂ[1®:r§p¢l[err] :CH err] OH, gave (60) (77 ng) as an oil.

HRMS: M err]: C[err]H[err]ON[err]q C measur ed:
574. 2580. 30 - (60) (77 no) eévxgé'% g%of‘g‘e\d%ﬁyl HO in CH[err]C]—I (5
m), stirred for 24 h, trated and the residue was taken up in

CHerr]OH and VO 98/ 0529
PCT/ US97/ 13383

triturated with Et[e< aWhIt’g\@ld(59
of Exanpl e 1, W& copyerted teo NB®A 4 HA

H N S (WH . 592. 28]
el NP1 S OB

I\
O/E 1) "BuLl | | 0,0 |
Br’% 5 H m
o N.=C=‘O o)
. N y O { :@l \(,\II\IBoc

o -90-'
Llng the procedure -

9) o o
2 ) © @)
N _
B TFA
. 1)
'NaH (9) 144
(99) Ma 143 2 cocl
el
10 To a stirred solution of 500 mg of (98) in 10 mi of THF was added

0.6 mi of BuLi (2 M in hexane) at -78°C. The mixture was stirred at this
temperature for 15 mins. and then a solution of 179 mg of the isocyanate
in 15 ml of THF was added. The mixture was stirred at -78°C for 1 hour.
The mixture was quenched with water, extracted with EtOAc. The
15 organic phase was dried (Na2S04), filtered and concentrated. The
crude (89) was purified by prep.TLC on silica ge! using 25%EtOH-EtOAc
(388 mg).
To a stirred solution of 328 mg of (99) in 50 mi of THF was added
41 mg (60% in mineral oil) NaH, followed by 85 mg of CHgl. The mixture
20 was stirred at room temperature for 1 hour and then was purified by
prep. TLC on silica gel using 25%EtOH-EtOAc to obtain 141 mg of 143.
LRMS calc'd: 593; found: 594.



[err] Step 1: To a cooled (-78[err]C) nixture of

4-am no gg,? hcohol (0.50 g), di i sopropyl et hylp@ffy§fzdss?l
and CH[err?CI err] (40 m) was added TMSCI .10 (0.52 m). The resulti
slurry was stirred at -78[err]C for 15 mn and at O[err]C for 1 h.

The resulting solution was cooled to -78[err]C, p-nethoxyphenyl

sul fonyl chloride (0.84 g) was added, the cooling bath was renoved and

the reaction was stirred at roomtenperature for 15 h. The reaction

The aqueous
15 layer was extracted with CH2Cl 2, the conbi ned organic extracts were -~

dried over MySQ err],Ta 92eg of (Idn20.pd of ChioGla wasadded 8§ mbef TFA, Wecﬁ
was taken up Insaﬂtmhrwaysﬁ?redrat)nw& Kirour] qédsdtidd with10%) N@emdded The

Concent 1ot ad. | XURCTS WhERCEL T stamtic RV was cFe G R et o0

solution was diluted with CH err]Cl [err] ah@0water was added.

| ayer was
dried over

9),

ext r agiheiccordentratéd\(66 nitpcnmdd)i s ergde wasaﬁt-;sama in20em of

B h ik la. aheRl s RGN flbRiad B B2t (YR mLERLISY [0,

2,3-dimethylbenzoyl chioride. The mixture was stirred at RT for 1 hour
and was purified by prep. TLC using 25%EtOH-EtOAc to obtain 81 mg
144. LRMS calc'd: 611; found: 612. |

Example 41

o .
(o N
10 ' o 145
To a stirred solution of 83 (255 mg) in 50 ml of CHzOH was

added 186 mg of NaBH4, the mixture was stirred at room temperature for
30 min. and was then queriched water. The mixture was extracted with
EtOAc and the organic layer was dried over Na2SOQ0g4, filtered and

15 concentrated to give a yellowish oil (286 mg). The crude was dissolved
in 10 ml of CH2Cl2 and 2ml of Et3SiH. To this mixture, 2ml of TFA was
added and the mixture was stirred at room temperature for 5 hours. The
mixture was neutralized with 3N NaOH, the organic layer was dried over
Na2S0y4, filtered and concentrated. The crude was purified by prep.

20 TLC on silica gel using 25%EtOH-EtOAc (20 mg, 0%)
LRMS: calc'd: 510; found 511.

Example 42
ot .
o 0.0
SO oG
S 1@
| 0 146
0_0 NSO ' _ 0_0
o
coVogeli-SsoUoge .
OoH (100 OBOC _ (101) NBoc

25

m)
ng
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Step 2: (6&?3?395}?2@ and MhiJerr] (3.0 g) were mxed w
(20 m) and. stirred for 20 h. The solution was
Celite and concentrated to give 0.30 g of a thi
was used directly in t he next step. 5 Ste
procedure simlar to the second portion of Part Ain

with internediates (69) and (70) as the reacll@ts. Crude -

(0.30 g) was used directly in the next step. St
(148 ng) using a procedure simlar to that in the dgst

PCTAUS97/13383
th CHerr]C[err]
filtered through
ck oil, (69), which
p 3: Use a
Exanpl e 31,
(71)
ep 4: Treat (71)
coportion of

Part A of Exanple 32 to obtain the corresponding ® crude 0 am ne,
whi ch was used directly in theanext st : 4: Us+rg>t hd46
procedure of in ExanfiBl), +reat—¢71) Spolabtait B5. LUN Mp. (with
deconpostion) 190-200[err]C \O Exanpl e
34 [err] 0 (102) NH

To a stirred solution of (100) in 10 ml of DMSO was added 10 mi
of Ac20, the mixture was stirred at room temperature for 2 h, quenched
with water and extracted with CH2Cla. The organic phase was dried

5 (Na2SO0a4), filtered and concentrated. The crude (1

01) was purified by

prep. TLC on silica get using 25%EtOH-EtOAc (110 mg). (101) was

dissolved in 40 ml of CH2Cl2, and 5 mi of TFA was added. The mixture

was stirred at room temperature for 30 min., concentrated to dryness.

The residue was taken up in 100 ml of CH2Cl> and was washed with
10 10% NaOH. The organic phase was dried (Na2S04), filtered and

~ concentrated to give a crude (102) (108 mg).

To a stirred solution of 28 mg of (102) and 0.1 mi of Et3N in 3 ml of
CHoClo was added 0.25 ml of 2,3-dimethylbenzoy! chloride (1.0 M
solution in CH2Clz). The mixture was stirred at room temperature for
15 1.5h. The crude was puriﬁed by prep. TLC on silica gel using 25%EtOH-
" EtOAc to obtain 146 (25 mg). LRMS calc'd: 596; found: 597.

Example 43
o)
i

O§S

20 (103)

Fa
G OO
H3C\©/SH HaC\Ej’-\CL
Br

m-Thiocresol (5.0 g), 1-bromo-4-iodobenzene (16.5 g), Cul (7.7
g) and K2CO3 (20.0 g) in anhyd. DMF (100 ml) was heated at 130°C
under N2 overnight. The mixture was diluted with EtOAc and 10%

NH4OH/NH4CI and stirred, open to air, for 2 hours.

The layers were

25 separated, the organic phase was washed with the buffer solution 2x,

i
(LS

~ followed by a water wash (3x). The organics were

dried over sodium



15 Step 1: To a stirred O[err]C solution of 4,4'-Dbispiperidine

hydr ochl Qg 2.53 g, 10.5 nmmol) in a 1:1 solution of Et[err] O 10%
aé Nadﬂ%fgggmn?z)”vvas ( gadded a 2.5 Msolution of PCT/US £13333

di -tert-butyl di carbonate in Et[err]O (10 m, 23.1 ' mol ) over 30 min
with vigorous stirring. After stirring at room WO 98/.05292

PCT/ US97/ 13383 -92-

tenperature for 2 h, the m xture was poured into a separatory funnel,
extracted with Et20, washed with brine, drll68-over NaJerr]SJerr], flltered
and concentrated in vacuo. The resulting product (3.00 g) was used
wi t hout stuifiatep filtered ahd cancentrated fo a dark brdwa olll THe dHuge #ﬁé' di ne

d 0. 57
M. 7,44 mol) e sHRsmelaiigbhed (fiea g elutsi WitheRhald offe a pale od o
room t enper at ur ¥eliow atbwhichreelidified . standing under vacuum (10.9g @Iquoeglj ents
of TFA were addgghp Phe reacti on was apprOX| mately a 1:2:1 mxture

of starting nmaterra (72), and 4,4 b spi peri di ne. The m xture
vas. diluted with CH[err]CI[err] washe'a9

(103) ———=
5 (104 -

To a cold (-78°C) solution of (103) (2.0g) i in anhyd. THF (50 ml)
was slowly added n-BulLi (3.2 ml, 7.92 mmol) and the mixture was stirred
at -78°Cfor 15 min. Ethyltriflouroacetate (1.53 g, neat) was added in
one portion and this mixture was stirred at -78°C to room temp over 3 h.

10 The mixture was poured into water, THF was removed in vacuo and the
aqueous residue was extracted with EtOAc. The organics were washed
with brine, dried over anhyd. Na2SO4 and concentrated to 1.97 g of a
yellow oil, 2 (104)

(104)

15 ' - o
To a solution of crude (104) (1.9g) and t-buty] -1 -piperazine-

carboxylate (3.6 g) in dry dichloroethane (20 mi) was added titanium IV
chloride (6.4 ml, 6.4 mmol) in portions. This was stirred at room temp. for
2 days. The reaction was cooled to 0°C and NaBHaCN (1.2 g) in

20 CH3OH (20 ml) was added. The mixture was stirred ovemight at room
temp, then filtered through a pad of celite. The layers were separated
and the organic was washed with water and brine, then dried over
NazS04, fitered and concentrated to a pale red viscous oil. The crude
was purified by column chromatography eluted with hexane (neat) to

25 10% EtOAc/hexane to give 1.7g of viscous pale yellow oil, (105).

Step 4:
F
aos) ——— Hao—-OSOi&i\

H  (108)



NaOH, dried over Na[err]SOerr], filtered, and concentrated. Purification
by fl ash chromat ography (10/90 CH[err]O—VCH[err]CI[e

5/ 10/ 85 WOBMSR o 1O/ CH err]OH/ CH err]Cl[err]) viel ded Tk%ns&g)ﬂg?a%m
(53% vyield). Step 2: To a solution of (73) (480 ng, 1.85 mmol) in
CHerr]C[err] (7.4 m) 15 was added (72) (520 ng, 2.04 nmol) and sodi um
triacet oxyborohydri de (590 ng, 2.78 mmol ). The reaction was .stirred
for 12 h at room tenperature under N2. The m xture was quenched

wi th NaHCO3 (sat), extracted with E19@, dried over Na[err]SQerr],
filtered, and concentrated - under reduced pressure, yielding (74)

(880 ng, 94%yield). Ta@ solttion of:(105) (1.72Ig)tindbHaClx( (2§ n'a)&?asragideﬂ TRA
) L3 ) el i vae e GG S i 90 i g
with stirri ng, 60NtIMBRIACOS. O'th aqueeusphase wgsgqt@natqd;m[lﬁy NPC? crystals \as
added dropw se. %Bﬁ@%e R w ure %g% 8F émas Wer Qftied over NCfSO4

t enperature under err rr
(sat), 1 N 85 filtesesandeonganirat teﬂ%s&fews é?’\‘ | E(‘{65ered

and concentrated eld 0.93 g of the sulfone (100% yield).

The sul fone (0.9 , L. 71 mmol) was di ssol ved,l CE%err]Cl[err] (11.4

m) and TFA (2.6 nm, 34.2 mrol ) was added. s Q ZCtT on was st\u&red for

2 h at roomterrperature under N2 The was @e i t h\ CH2Cl 2, 30
washed with 1 N NaCH, ?Pﬁ‘)tered and %%nrat ed un Ned 0

pressure, yielding-the free amne (0.45 g, 59%yield). ' To a
solution of the amine (23.6 ny, 53.3 [err]nol) in CHerr]C[err] (¥73

m) Wﬁs ggded 0-tol uoyp §d1bﬁt5ru 6¢ ({Ge)3(1.824) hndGﬂ-t-IWt)‘lde:é @ﬁl—&tmmmaﬁhé 11

'E 2:{31% ature under( ol 'n %%o %ﬂﬁmlﬁ@%ﬁ&%ﬁ% ‘Pﬂtﬁzﬂ (ﬁégiaoamhg):ed

pressure andqpur ifoliedeby HOASND.88/fiE 792 mmol). The mixture was stirred at room

PCT/ US97/ 13383 temp under N» for 4 days. The reaction was diluted with Eﬁ?Ac, washed
with 1N NaOH (2x), water, and brine. The organics were dried over
NasSOy4, fitered and concentrated. The crude was purified by column
chromatography eluted with 25% EtOAc/hexane to give 1.1g of viscous

15 clear oil (107).

Step 6:

- 5 _©_<CF3 |
aon HSC—G NCN'CNH
: (108)
A solution of (107) (1.0 g) in anhyd. CH2Cla (10 ml) was treated
with TFA (10 ml) and stirred at room temp, under N for 1 hour. The
20 mixture was then cooled to 0°C,neutralized with saturated NaHCO3 and

extracted with CH2Clo. The organncs were dried over NazS0y, fi ltered
and concentrated to 949 mg of pale yellow foam, (108).

Step 7:

(108) — "~ HSC—O _C\
' (109)

25 To a solution of (108) (100 g) in anhyd. Cchlg (1.0ml)
~ containing EtsN (38 ul, 0.27 mmol) was added 1-naphthoyl chloride
E (41 nl,0.27 mmol), This solution was stnrred overnight at room temp. The



PTLC (10/90 CH err]OH/ CH err]Cl[err]), concentrated in the presence of 1 N

HCI/Et[e | ding 136 (15.8 ny, 50% over three st eps) perrusey, RVS
calc ?i@‘%)&’?%ﬁfd (MtH) : 561. ’lsssaléxanpl e

35 [err] 5 . NaH
(0.59 g, 14.6 mml, 60% purity) was suspended in DVF (10 m )

foll owed by addition of 2-propanethiol (1 m, 11.2 mmol) at Oferr]C

under N2. The reaction m xture was stirred at roomtenperature for 5 10
mn. (75) (2.94 g, 7.5 nmol) in DMF (10 ni3104as added dropwi se. The
reaction mixture was heated with stirring for 2 hrs. The reaction mixture
was then dil ut edcmdehwasmuﬁﬁm byidiredtly applying to-a Peapaviative QG pldt® (3x 80

m Th Rht

anzi r echyg'[ g?ln: (z: t on w {%@@?ﬁﬁéﬂfg A%@%&ﬁg@é 398,'43%/36.??{09)15
(76) (1.08 g, 2.8temB!) was di ssolved in CHerr]OH (10 m) foll owed

by addition of NaB# {g. ééo@z ioA- d’f('ﬂ)@i lrss aﬁhy@rcmbmygﬂowggl vas |

3h
t d at t t t
W th CHorr) B[ cRege Q&Mrrfwﬁaa%muug mgg%‘achg?ﬂ;t 1.0 emal sten ). The
organi ¢ sol uti onsumagcforecs hj 30%N\BLORI(B1pl, Oammmolr)wammdeuhhd stirredl sol i d

20 residue whi ch was n_dissol ve n err 1 To this
sol ution 'H(?gé'ﬂ @t%@% ?E‘ gn%_{l&ref &%‘8"@"‘#’&@@% ). The
reacti on m xtur eneutrallzed wvlhssaimratedamad-lcegorﬁhaelapersawere separatéd, diida

t t hed
i th 1N N ( 10878 Ne2S0y apd Bhbied o B PpERR T i (2o m 74'2’3 I'vent
af for ded puil® ( 7etgdwithgs%detiN/EtOAe:s Isolated 19.47mg O d4dy, HBMS calels:) vas

di ssolved in a sgigiseB; Houkdl E3d.s8d®err] (3 m) and Et[err] N (0.3
m) followed by addi ti on of 1-napht hoyIEchI or i d34(0 5 '

__ juﬂﬁko

Qéj (CF4C0)20, @b
NH4NO3
(110) (1)

_ (o}
NaBH(OAc); O2N . 2
(112) o . TFA

@CN-‘BOC (13 b 14 O

‘80C H

(114) chioride t |
(116) Q
o]

- 148

o]

ozn
K.COg3, MeOH
(112)

Iz

# >i

(116)

A



m ). The reaction mxture was stirred for 30 nin and separated by PTLC

WO 98/ 05292w0 98105292 PCT/US97/13383
PCT/ US97/ 13383 _ : -94-

to afford 137 (53 ng, 74% as free base. HRVS: calc'd: (M+l): :
487.2783; found 487.2798. ' Exanpl elgg

[err]

(78) (1 g, 3.6 mol) was dissolved in a solution of CHerr]Cl[err] (20 m) -
and Et3N (1.5 i) followed by addition of (CFI@PT]CO[err]O (0.82 ni, 5.7

10

15

20

25

30

To a stirred solution of (110) (9.3 g, 53.2 mmol) and NH4NO3 (4.4
g, 55.8 mmol) was added trifluroacetic anhydride (40 ml) at -15°C. The
solvent was evaporated under vacum at it. The resuiting oii was t_heh ,
diluted with water and the compound was extracted with CHzCl (2x50
mi). The combined organic layers were washed sequentially with dilute
NaHCO3 and brine, dried (Na2S0Q4), concentrated and
chromatographed to afford (111) (3.8 g, 43%) as colorless oil.

To a stirred solution of (111) (3.8 g, 12.0 mmol) in CH3OH:H20
(5:1) 100 m! was added K2COj3 (3.3 g, 24.0 mmol) and stirred for 3 h at
. The reaction mixture was concentrated and poured into 2N NaOH
and extracted with CH2Cl2 (2x50 ml). The combined layers were dried
(NazS80;), filtered, concentrated to yield (112) (1.79 g, 70%) as a

"colorless oil.

(112) was treated with N-BOC-4-piperidone, then extracted as
described in Example 38 to yield (113) (0.700g, 20%) as a colorless oil.
The BOC group on (113) was removed with TFA to obtain the

~ amine (114), and (114) was reacted with 1-naphthoy! chloride as

described in Example 14, step 8, to obtain (115) (0.448 g, 73%) as a
colorless oil.

To a solution of (115) {(0.170 g, 0.345 mmol) in CH3OH (5 mi) was
added SnCl».(0.262 g, 1.38 mmol) and concentrated HCI (1 ml) and the
reaction was heated to reflux for 12 h. The reaction mixture was then
cooled to rt and poured into 10% NaOH and extracted with CH2Cla
(2x10 ml). The extracts were dried (NégSO.;), filtered, and concentrated
to yield (116) (0.150 g, 100%).

To a solution of (116) (0.02 g, 0.047 mmol) in CH2Clx (1 ml) was
added Et3N (0.013 ml, 0.094 mmol) followed by isobutyryl chloride
(0.010 mi, 0.07 mmol) and the mixture stirred at rt for 2 h. The reaction
mixture was then poured into sat'd aq NaHCO3 and extracted with
CH2Clz (2x5 ml). The extracts were dried (NaxS0y), filtered , _
concentrated and chromatographed to yield 148 (0.014 g, 65%). LRMS:
calc'd: 497; found (M+H): 498,



mol ). The reaction m xture was stirred at roomtenperature overnight.
The reacti.on m xture was diluted with CHerr]JCl[err] (150 "%%i'r hed vmth
1N 10 MRISEEE ni) fol lowed by 1 N NaOH (50 mi), and dri

Renoval of solvent afforded crude (79). (79) was di ssol ved
in CHerr]OH (25 m) foll owed. by addition of - NaBH4 (0.2 g, 5.3
nmol ). The reaction m xture was stirred at room tenperature for 1
hr. The reaction mxture was diluted with CHerr]Cl[err] (100 15 m)
foll owed by washing with 1N NaOH (50 nml ). TFH88erganic sol ution was
dried with MJSO4 and concentrated to give a residue which was t hen
dissolved in CHerr]Cl[err] (30 n1) To this §0I u.tlon was added Et3SiH (3
m) followed by TFA (10 nml). The tlon -: was stirred at room
tenperature for 4 hrs. The react ted with CHerr]C[err]
20 (200 m), washed with 1N NaCB andef hHI\/gSCIerr]

Renmoved sol vent to afford crude (80). 2 Nvas di dissolved in

CHerr]Cl[err] (5 m) followed by addition of 1M _
BBr[err]/CH err] Cl [Example. 8501 ) at OC. The reaction mxtGre was stig®ed at
O[err]C for WD 98/ 05292 02

PCT/ US97/ 13383 ' EtaN, THF - 95-

1 hr, diluted with CH[err]el[e#r]c'(lo(ﬁfﬂ\)/m\/asmm%MCqu] and
dried with MySH. Renoved soI vent foll| d by col um

0 0 :
g1y (2% Lo LSLBiek U i i, ik i ol o
| ﬁgd _FF’EQ_[ rere ; ]Ct _ ml) at d°@: @%r@ su&céséi?l )addeaen-@uaﬂ @dutfathdy? citﬁ:de;ﬁ?) under
addi tion of D ((t{?rat}lr%prgbft(%% Y 0%4 ?‘%ﬁjgg %’%@%“%HW@& @@0')'
stirred at room tanbthearasuliingmixtutghwas stirred 14 hrat reoeputemperatyreP TAiger
w t hout workup t Gu\idupafiod BFihd Solveflt, tHe réBidue was treated with saturated
aquous NaHCOg solution (10 ml), extracted with CH2Clz (3 x 5 mi),
dried over NapSO4 and evaporated. Purification of the crude by
10 preparative silica gel chromatography (eluent CH2Clo/CH3OH/NH3 -
96:4:1) provided 149 (17.3 mg, 66%) as an oil: MH+ =621
(hydrochloride satt).

Example 46
OH

© 150
MeO
1) BOC,0 s o

10% NaOH/Et,0
2) 4-MeOPhSH, NaH
] \w  B)TFA,CHCh -

(118) *HCl 4) N-BOGC-4-piperidone (119) N
, NaBH(OAc)a, CHoCly

1) TFA, CH Clp

2) 0-CHaPhCOCI
150 - EtgN, CH2Clp

3) Normant reagent

® .
Ll

15



10 _ (82) (0.3 g, 0.9 mvl) was dissolved in a solution of

CHerr]OH (5:1) (10 m) followed by addition

Klerr] C e&?{}%zgz g, 3.6 mol). The reaction m xt u?gwmlgsg.”gsﬁred
at roomtenperature for 1 h. Standard aqueous wor kup afforded (83)
(0.203 g, 969% . (83) was converted to 138 follow ng the
procedures described in 15 Exanple 35. HRMS: calc'd: (Mml): 471.3012;
found 471.3009. Exanpl e 37

[err] ' (84) (018%-g, 3.4 mmol) and _
N- BOC- 4- pi peri done ( 1g, QQ/\A : wer e di ssolved to

1, 2- di chl or oet hane (50 rﬁq afsslnr %psyltamqfl(aMb(SOOg, 205 mregloieca[1et r | BH

g gmf)egét 101 g*rm{ ) solitior féqigg?t Lwaowesou iy Wés Added a 2.5 M §8i8fion of
CH err]Cl[err] (20@"1??%%‘0&4 W@&b%"’!tﬁ Eﬁﬂé@bﬁﬂ\ggiﬁ%mﬂﬁﬁ) BV‘?’eﬁo fipyith
WO 98/ 05292 vigorous stirring. After stirring at room temperature for 2 h, the mixture
PCT/ US97/ 13383 . L .

: _ 5 was extracted with Et;0, washed with brine, dried over NazSO0;,, filtered
‘and concentrated in vacuo. The resulting product (73.9 g) was used
without further purification.

3,4-Methylenedioxythiopheno! (19.1 g, 124 mmol) was added
dropwise to a stirred 0°C suspension of NaH (5.46 g of a 60%

10 dispersion, 136 mmol) in DMF (75 mi). After stirring 30 min at 0°C, (118)
(31.8 g, 103 mmol) in DMF (75 mi) was added and the solution warmed
to room temperature ovemight. The reaction was quenched with water
and extracted with EtOAc. The organics were washed with brine, dried
over MgSQO,, filtered, and concentrated in vacuo. The crude product was

15 recrystallized from EtOAc/hexanes, with the first two crops yielding
15.8 g pure sulfide (35% yield). |

' The sulfide was treated with TFA to obtain the free amine, then
reacted with N-BOC-4-piperidone as described in Example 38 to obtain
(119) (8.20 g, 69% yield).

20 The BOC-group was removed and the resultant amine was
‘reacted with 2-toluoyl chloride in a manner similar to that described in
Example 14, Step 8. The mixture was concentrated under reduced
pressure, yielding the aryl amide (0.65 g, 100% yield).
A solution of the aryl amide (0.21 g, 0.39 mmol) in THF (0.70 ml)

25 was cooled to 0°C under N2. A solution of Normant reagent (~ 0.5 M} in
THF was added in 1 mi portions until the reaction was complete by TLC
(10/90 CH3OH/CH2Clz). The reaction was quenched with NH4Cl (sat),
diluted with CH2Clo, and 1 N NaOH was added. The aqueous layer was
extracted with CH2Clp, and the combined orgahics were dried over

30 KoCOg, filtered, and concentrated to yield 150 (0.17 g, 71% yield).
LAMS calc'd: 602; found (M+H): 603.

Example 47

| Q/\'\’N
4 ( 02 OH G‘b{%
485

L,



- 96- NaHCO err]. Col um chromat ogr aphy (5%

CH err] Cl[err]) afforded (85) (1.27 g, 8%y

(85) (Ooéz(g“'&%% nmol ) was dissolved in THF (8 m) under éél‘{lﬁ!ﬂlyﬁgs
cooled down to -78[err]C followed by addition of 2.5 Mn-BuLi (0.3 m, 0.73
5 mol). The reaction mxture was stirred at -78[err]C for 45 mn foll owed
by addition of a solution of (86) (0.06 g, 0.83 mmol ) in THF (1
m). The reaction mxture was stirred at -78[err]C for 30 mn,
diluted with CH err]Cl[err] (100 ¥108mshed with water (50 m), and
dried with NaHCO err]. The organi ¢ solution was concentrated and

col um chr omat ogr ap COeEt 1 CHer]OHCH err rr]) afforded (87)
(0.135 g, 69%. _A’.;gﬂsﬁia m lf)gz%g 135 g, 0.32 nmol )
and Et[err]SiH (1 was  gul adiet [err]Cl[err] (5 m). The
reaction mxture waspsitirred at roo%;t rgperaturefor 1h and
concentrated to give (88) (0.09 g, 91%. (120 ' (88) was treated in

a manner simlar to that decribed in Exanple Cngrf’S to obtain 139. HRVE:
calc'd: (M+1l): 467.3062; found 4§~ 6. 2 '

Exanpl es 38A and 38Fg LiAlH, O é
(121) 2 OH

1. MsCi O< ' N
(121) , ANy, - (O:QS’Q/\G
) GBoc . Oz 0SSO Me Gaoc
(122) '

(122) T2 <oﬁgli,j Y
2 0SOzMe \QIH
1. o-Toluoyl-Cl

(123) .
"2 naon = 483 4.

Step 1: Ethyi 3-hydroxy-4-iodobenzoate (2.92 g), sodium 3,4~
methylenedioxybenzenesulfinate (3.2 g), copper (I) iodide (2.8 g)
and DMF (20 ml) were heated under-N2 for 20 h, added to 20%

5  aqueous Nal (200 ml), extracted with EtOAc, dried and evaporated.
The residue was flash-chromatographed on silica, eluting with
hexanes-EtOAc, and pure fractions evaporated to give the product
(120) as a solid (0.81 g), mp 133-135°C.

Step 2 (120) (0.40 g) in THF (5 ml) was added to a stirred, ice-

10  cooled mixture of LiAlH4 (0.08 g) and THF (10 mi). After 0.5 h, the
mixture was treated with H20 then 1N HCI, extracted with EtOAc,
dried over MgSO4 and evaporated to give (121), which was used in
the next step.

Step 3: (121) in CH2Cl2 (20 ml) and EtaN (1.0 ml) was stirred with

15 ice cooling and CH3SO2CI (0.21 mi) added. After 0.5 h, the mixture
was washed with 1N HCI, and then NaHCOj solution, dried and
evaporated. This residue was stirred with diisopropylethylamine

(0.3 mi) and the piperazine derivative (0.5 g) in DMF (3 mi) for20 h
at RT, worked up in water-EtOAc, dried, evaporated and

(123)



To a suspension of 500 ng of NaH (60%in mneral oil) in 60 m of 20 DMF

was added lpydasade O 9 of tert-butyl thiol. The mxture was é'l?'f)
roomtenpera(?ure for 30 mn. To this mxture, 3.1 g (10 mmlillo %{1%%%3

WD 98/ 05292

PCT/ US97/ 13383 -97-

(89) was added dropwi se. The m xture was heated at 70C overni ght.

After cooling dowmn to roomtenperature, the m xture was quenched with

100 M of water. The aqueous phase was extrae?@8 with 3X100 ml of

CH err]Cl[err]. The conbi ned organi c phases were dried over MgSq err],

filtered 5 ahromategnaphedeen flakb silioad el@t) withs1 pei 8R4 iGHLEOM inol umMm

chromat ogr aphy on g g | Y P (2 0A,.

To a solution of 2. %égﬁéfpkg%ﬁhﬁﬁoﬁgﬁr%ﬁ%r |ﬁ¥$§ﬁ‘gﬁ§8‘£‘o‘éﬁ%

m of TFA. The ni xta$@ While foam (Q§0.9). (Mass spaetaumt MHE+=638. hour s and

t hen was concentr at@dp 4:h D t 5 mirY f

CH err]C[err] t%rp— %qgﬁgms@@ f'Ié'ﬂed orga_%lt?:ﬁl ig'yce:;r-lz\%(!{?s(zd';“ll)ed

over Na[err]SCPerrand® (PimnD e pYRAPEOAted JHemked: Up INEIQAGI~ag, NahGas,

(91) (1.8 g, 92% . dried, and evaporatedtogive123phs @Whité ¥o 27 gg. Mass
9,

gl-ngoa g ﬂ pa&go{]ﬁs&écﬁyﬂ%f&ﬁb_gg#@m or o- na®l Ogﬂlgﬁrers/vas( gt [ rredzat(:aq' )
room t enper at ur e ox3tepif:gfi23) (DO andeo-talsoyl chidride)(@:.06hg)dverd StirkddddrOH,
Na2SOn, Tiltered ang ‘bihachTin CRECH B RIFand ¥ehurated NaHCAS s ) TiinBod 1,
col um chr omad Bgr apHituse was pxiagiad with{gHao0lk andtlicotganics were (2.7 g,
?:El[ 2;%3 | oH was adde evgﬁora'f@d.a T risidie Was(dlifted for0.8)h inla 59 sBlutfh of
_ gla in 95% CH3OH (4 ml), diluted with HoO and CH2Clo, and
treted with stirring with small portions of solid CO2 until the pH of the
aqg. phase was 7-8. The organic phase was dried and evaporated,
15 and the residue dissolved in CH2Cl2 (2 ml) and added to Et,0 (15
ml) containing 4M HCl-dioxan (0.4 ml). The precipitate was
centrifuged, the solid washed twice with Et20, and dried at RTin N>
to give the hydrochloride of 485 as a white powder (0.051 g). Mass
spectrum: MH+ = 607. .
20 ~ Example 48

[eclen e YN

o 1.. 3;benzyloxy-

benzaldehyde O
< e O S
0 MgBr 2, H,-Pd o) OH

(1249) OH

TFA- o] _
- (124) ———>
(124 EtaSiH . (0 O O OH
(125)

(125) -0 N
y CH20 [n]‘ <o HK’NBOO
N .

Boc



20 my (2 eq.) of NaBHerr]. The nmxture was stirred at room tenperature

for 1 ur and then was concentrated to dryness. Tg%{'{’ ' was
t aken up W098105m in 70 mM of 10% NaOH and extracted with gﬁl‘g&%

CH err]Cl[err]. The conbi ned organi c phases were dried over MgSH4,
filtered and concentrated (1.8 g crude). This crude was dissol ved
in 40 M of CH2Cl 2 25 and 1m of Et[err]SiH To this m xture was added
200 M of TFA and stirred at roomtenperature for 1 hour. The

m xture was concentrated to dryneddlGand t he resi due was washed

wi th cold hexanes. The residue was taken up in 100 m of
CHerr]C[err] and washed with 10% NaOH. The < conbi ned organic
phases were dried over

M4, &iltered apd ; 'cogeeﬁt-f-a-t—pdt ive a
crude (93) (810 ny, (12oy 6 32‘?}1-1 1-1:“1 eq%ﬁ%f Et 3N
were dissolved in 40 m of 1, 5@ 'Bw oet ha his sol ution
was used for parallel synthesis tor t wth diofMeent acid :
chlorides. Typical yield of the couplinhg reaction is NaBH(OAc); 80% The Hcl

LRVS cal ¢’ d! | 500:Si8Bok 1S OAghtd {SRgeitRrabaiot )y Hegindi3 G methyisne vy
93/ 05292 dioxy bromobenzene (20 g) and Mg (3 g) in THF (60 ml) was cooled
Excllrrgls?gés 383 inice and :?'-benzyloxybenza!?ee!?yr e (16 g) in THF (60 ml) was
added slowly. After 15 min, the mixture was added to a stirred
mixture of ice and HCI (75 mi of 2N), extracted with Et20O, washed
with NaHCOg3 solution, dried and evaporated. The residue was
extracted by stirring followed by decanting with hexanes (2 x 100 ml)
and the residue was dried at high vacuum to a brown oil.
10 This material was shaken in Hy (60 psi) at RT for 4 h in EtOAc
(150 mi), HOAc (1.5 ml) and 20% palladium hydroxide on carbon
(1.5 g). After filtration and evaporation, the residue was triturated
with 1:1 Et20-hexanes (2 x 50 ml) and dried at RT to give (124) as a
white solid (8.2 g). Mp 139-142°C. :
15  Step 2: (124) (8.1 g) was stirred with Et3SiH (20 ml) in CH2Cl2 (200
ml) and TFA (10 ml) was added dropwise. After 0.5 h. the solution
was washed twice with H2O and evaporated. The residue in
CH2Cl2 (100 ml) was treated for 15 min. with 1M
tetrabutylammonium fluoride in THF (50 ml), washed with 1N
20 H2S04, dried, evaporated and chromatographed on flash silica,
eluting with 0 to 2% Et20 in CH2Cl2. Pure fractions on evaporation
gave (125) as a thick oil (6.28 g). Mass spectrum: MH+ =229,
Step 3: A mixture of (125) (2.3 g), 4-t-butoxycarbonyl-2-(R)-
methylpiperazine (2.4 g), ethanol (40 ml), 37% formalin (2.5 mi) and
25 4M HCl-dioxan (1.25 m!) was refluxed for 24 h, worked up in
CH2Cl2: aq. NaHCOg, dried, evaporated and the residue was
chromatographed on flash silica, eluting with 5 to 30% Et20-
hexanes. Pure fractions were evaporated to give (126) as a white
foam (2.6 g). Mass spectrum: MH+ = 441. -
30  Step 4: A solution of (126) (1.7 g} in CH2Cl2 (20 ml), H20 (0.5 ml)
* “and TFA {5 ml) was stirred at RT for 1 h., diluted with CH2Cl> and
H»0, and treated with small portions of KoCOjz until the pH of the



A mxture of (89) (7.9 g, 25.6 mmvl ), sesanol (i.l g, 1 eq.) and 5
Klerr] CO engb ogsze29) in 40 ml of dimethylacetam de was heat epc%s;ﬁgagr]c

over night. The m xture was allowed to cool to roomtenperature and
t hen ' was quenched with 200 mM of water. The aqueous phase was
extracted with 3X150 mMl of CH err]Cl[err]. The conbi ned organic
-phases were dried over - MgS( err], filtered and concentrated. The
crude (94) was purified by 10 colum chronmat ography on silica gel using
20% Et OAc- Hexanes (2.8 g, 269%) . -111- To a sol ution of

(94) (2.8 g) dissolved.in 50 nl of CHerr]Cl[err] was added 5 nl
of TFA. The ni xt ur cRGMEOUS Phaseremainednat 897 be wrganisrphase was dried andd
was then concent r atggpopatddtbtfive (128 4 ﬁi\?\‘ﬁf‘e%t Uied 2 150
m. of CH err]CI[erBJA wa id \j?t_h(l%rg rf of 10% @@%emgﬁe%%&&'m'

| ayer was extracte W"’[ﬁ 400 mM of CHerr]Cl[err]. The conbi ned organic

phases were dried @tep 8¢3rhixtiré bﬁ(ﬂ?)a(ﬁngy;,cﬂnéitm%ﬂfiﬁémiﬁéh@ 8

) B £ enBen igh BHabi 25 mb apg NaBHIQACK .S Giias stivatiat i tarad

acid (1.3 g, 4 eq.)h,iwashedawitbrexcess aq. Nall@Ozadried drithevaporatothe THen

Exanple 38 to obtaiBsfudFas WdsdivedirCHEOM containing 4M HCI-dioxan (2 mi),
evaporated, co~evaporated with CH3OH (100 mi), and this residue
dissolved in CH3OH (1 ml) and CH2Clz (15 ml) and added to stirred

10 Et20 (100 ml) containing 4M HCl-dioxan (1 ml). The precipitate was
filtered, washed with Et20 and dried to give the hydrochloridé of
300 as a white powder (1.76 g). Mass spectrum: MH+ = 542.
Example 49 o

0 _
<0:@8N®O m/@
o O Me 210
HN_N~_NBoc ~NT
|’© oo ! OHN‘\/N\Q"Boc

OH .
(128)

| N
- e OCO
: NBoc

(129) éiMezBu-t

0 /\
- — e OO0
. Doy SOF o o

BuLf. ‘OD 8 o :anoc

2 SiMeBu-

(130)

KF O 10
(130)_><:©\«©~/‘NO/N' = 210
TN o~
2

NB 2. o-Toluic acid,
oc HOBt, EDCI
15 - (13) 3. NaOH

Step 1: A mixture of 3-iodophenol (1.76 g), the piperazine (1.35 g),
37% formalin (1.25 ml) and ethanol (15 ml) was refluxed for 1 h, then
addtiional formalin (0.75 ml) was added and heating continued for



WD 98/ 05292 - ' PCT/ U897/ 13383

- 99- ‘'The BOC-group was renpbved to give a crude 9 1 7 g,
93% , WO 98/05¢92 ch was reacted with 2-toluoyl chloride as P&

Exanpl e 14, Step 8, followed by purification by TLC on SI i ca gel
usi ng 20% Et O+ Et OAc to obtain 142 (197 ng, 90% . The

hydr ochl ori de salt was 5 prepared by adding HCl .Et[err]O to the free
base.” LRM5 cal c' d: 526; . found: 527. .

Exanpl es 40A and 40B. [err] -112- 10 To a stirred
solution of 500 ng of (98) in 10 mM of THF was added 0.6 m of
BuLi (2 Min hexapg) Phe rgé’&tﬁfrﬂvﬁs chofad]iwdriked uiin SH20I , dfiéd and

tenperature for 15 mins. and then a sol ution .of, 17 the i socyanat e
evaporated. The major product was |solate<:lg bgr;?las y

chromatography on silica, eluting with 0 to 1.5% CHaOH in EtOAc. |
Evaporation of pure fractions gave a yellow foam, (128) (1.31 g).

5  Mass spectrum: MH+ = 502.
Step 2: (128) (1.25 g) and t-butyichlorodimethylsilane (0.8 g) with
EtaN (0.8 ml) amd dimethylaminopyridine (0.03 g) was stirred in
CHoCl2 (30 mi) for 40h, evaporated, and chromatographed on flash
silica in EtOAc to obtain the product (129) as a white foam (1.48 g)

10  Mass spectrum: MH+ = 602.

Step 3: A solution of (129) (1.42 g) in dry THF (25 ml) at -70°C was
treated with n-BuLi in hexanes (2M; 1.4 ml). Immediately, a solution
of 3,4-methylenedioxybenzenesulfonyl fluoride (0.65 g) in THF (1
ml) was added, and the mixure stirred to RT over 0.5h. The reaction
15  was partitioned in H20 - EtOAc, dried and evaporated, and the
_residue chromatographed on flash silica in hexanes-EtOAc. Pure
fractions were evaporated to give the product (130) as a pale yellow
foam (0.76 g). Mass spectrum: MH+ = 674.
Step 4: (130) (0.55 g) was stirred for 20 h in CH3OH (15 mi)

20  containing HOAc (0.1 g) and KF (1.0 g), partitoned in H20-CH2Cla,
dried and evaporated. Flash chromatography on silica with EtOAc
gave the pure product (131) as a pale yellow foam (0.41 g). Mass
spectrum: MH+ = 560. |
Step 5: A mixture of (131) (0.37 g), CH2Cl2 (3 mi). H20 (0.05 ml)

25 and TFA {2 mi) was kept at RT for 2 h, evaporated, and partitioned in
H20-CH2Cl2 with sufficient NaHCO3 to maintain the aq. phase at pH
8-9. The CH2Cl» extracts were dried and evaporated, and this
residue in DMF (15 mi) stirred 20 h at RT with o-toluic acid (0.2 g), 1-
hydroxybenzotriazole (0.15 g) and EDCI (0.4 g). The mixture was

30 partitioned in EtOAc and aq. NaHCOg, dried and evaporated. The

- major component was isolated by ptlc on silica plates with 3%
CH3OH-CH2Cl to give a white foam (0.38 g) which was mainly the
N,O-di-toluoyl compound. 0.3 g of his material was stirred for 24 h at
2 AT in CH30H (7 mi) and H20 (0.8 ml) with NaOH (0.5 g). The
35  solution was stirred with HoO-CH2Clz and neutralised to pH 7-8 with



in 15 mM of THF was added. The m xture was stirred at -78[err]C for 1 hour.
The m xt ur eywigp/ggpenched with water, extracted with Et OAc. Thgermusdfizass
organi c phase was dried (Na[err]SOerr]), filtered and concentrated. The
crude (99) was purified by prep. TLC on silica gel using 25%t OH Et CAc

(388 ny). To a stirred solution of 328 ng of (99) in 50 m
of THF was added - 41 nmg (60% in m neral oiI) NaH, followed by 85
ng of CH err]l. The m xture 20 was stirre roomtenperature for 1
hour and then was purified by prep. T on silica gel using
25%t OH Et OAc to obtai 8&61 n.ﬁ‘of 143 LRVS cal c' d: 593; found:
594 WO 98/ 05288l e organlc phase was dried and evaporated, and the
PCT/ US97/ 13383 drochloride of reci ltated as des ed i

o 02y ot (99) in % % ﬁ‘i'[ Z.IQPJHSP “a] cnb d neg];liﬁ?%xamﬂes
solution was sti rredil alkﬂ& B 1 ‘éﬁ?‘ 0165

extracted wi'th CH espectrpay.rMHA®SHAB.gani ¢ Iayer was dried (K[err]CCIerr]),

filtered g and concentrated (66 ny %le-rgbs crude was dissol ved
in 20 m of ? CHerr]C[err], added Et[err] N fol | owed by
0.25 mM (IMin CHerr]Cl[err]) of o 2, 3-di net hyl benzoyl chloride. The

m xture was stirred at RT for 1 hou and was purified by prep. TLC
usi ng 25%EtC]—I-Et OAc to obtain 81 mj’ ' TANLRMS cal c'd: 611; found:
612. X o] N4l :

[err] 10 6 rred solutlono (2 ) in 50 m of
CH err] OH was added §§ of NaBH err], ' was stirred at
roomtenperature for ' o 520

27 mg of 30 were taken up in 1.5 mL of glacial HOAc. The
solution was stirred for 7 h at 40°C. Excess saturated NaHCO3 solution
was added, and the mixture was extracted with EtOAc. This was dried

10 over NaxSOg4, evaporated, and the residue purified by column
chromatography in 10% CHzOH/EtOAc, to give approx. 17 mg of 520
as an oil. MS (FAB): 598.4 (M+1), 538.5.
Example 51
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30 mn. and was then quenched water. The m xture was extract ed W th

Et QAc an anic |layer was dried over Na[err] SO err] nd
conc%%sgézgto give a yellowish oil (286 ng). The cruaje was @?’s@ol

|n 10 M of CHerr]Cl[err] and 2mM of Et[err]SiH To this mxture, 2m of

TFA was added and the m xture was stirred at roomtenperature for 5
hours. The m xture was neutralized with 3N NaOH, the organic |ayer
was dried over Na[err]SJerr], filtered and concentrated. The crude
was purified by prep. 20 TLC on silica gefit44si ng 25%t OH Et OAc (20 nm,
10%) . LRVS: calc'd: 510; found: 511.

Exanpl e 42 To a solution of (132) (2.31 g, 6.00 hﬁhb]) in anhydrous CH5CN
\F/,\gT?glsg%zingB (30 ml) were successively added 4-piperidone ethylene keigl {0.77 mi,
[err] 6.00 mmol) and 2,2,6,6-tetramethyl piperidine (1.22 ml, 7.20 mmol), and

the mixture was heated 14 h at 60°C. After evaporation of the solvent,
5 the residue was taken up in saturated aqueous NaHCO3 (100 mi),
extracted with CH2Clz (3 x 50 ml), dried over NazSQj4, and evaporated.
The oil thus obtained (2.89 g) was refluxed with 6 N HCI (40 mil) for 7 h
then evaporated. . Workup as above and purification by flash
chromatography (SiO2, CH2Clo/CH3OH/NH3 96:4:1) afforded (133)
10 (1.26 g, 49%). - -

To a solution of (133) (470 mg, 1.21 mmol) and N-Boc piperazine

(255 mg, 1.27 mmol) in anhydrous CH2Clz (1 ml) was added titanium
(V) isopropoxide (447 ml, 1.21 mmol), and the miixture was stirred 3

days at room temperature. The solution was diluted with CHzClz (1 ml),

15 EAICN 1 N in toluene (3.65 ml) was added at 0°C and the resulting
mixture was allowed to warm to room temperature and stirred 2 h. Upon
addition of Celite and water (100 mi), the final suspension was filtered
over Celite, dried over NagSO4 and evaporated. The crude thus
obtained (655 mg.—-93%) was dissolved in anhydrous THF (7 ml), treated

20 at 0°C with CHzMgBr 3 N in Et20 (3.8 ml, 11.3 mmol) and the solution
was allowed to warm to room temperature then heated 3 h at 55°C. After
cooling, Celite (2 g) and CH2Clp (10 ml) were added and the
suspension was slowly poured into ice. Thé resulting suspension was
fitered over Celite and worked up as before to provide (134) (375 mg,

25 58%), after flash chromatography (SiO2, eluent CH2Cl2/CH30H/NH3
80:20:1). - |

Removal of the Boc group with TFA gave, after basic workup with
1 N NaOH and extraction with CH2Cla, 260 mg of intermediate. This (20
mg, 0.042 mmol) was subjected to N-acylation with o-toluoyl chloride to

30 provide, after conversion to the hydrochlorid salt, 587 (15 mg) as a
white solid: MH+ =590.2.

Using the appropriate starting matenals in the procedures
described above or modifications of those procedures well known to
those skilled in the art, the compounds shown in the following tables are

o 35 prepared.



'To a stirred solution of (100) in 10 mM of DVSO was added 10 m of

Acl[err] O twihgofibsghaire was stirred at roomtenperature for 2 hpcfiiSsheiRses
with water and extracted with CHerr]Cl[err]. The organi ¢ phase was dried

5 (Na2SO4), filtered and concentrated. The_g{gide . (101) was purified by

prep. TLC on silica gel using 25%t OH Et OAc (11 (101) was

dissolved in 40 M of CHerr]C[err], and 5 m of TFA was added. The

m xture was- stirred at roomtenperature for 30 mn., concentrated
to dryness. The residue was taken up in 100 ml of CHerr]Cl[err]
and was washed with 10 10% NaCH. The organi c phase was dried (Na2SO4),
filtered and concerﬁrat:’ed to give a crude (102) (108 ny).

To a stirred sol utign W (102) and 0.1 nml of Et3Nin 3 m of
CH err]Cli[err] was ag®l 25 H,"me di net hyl benzoyl chloride (1.0 M

solution in Cl-l[err]FCI[err]) The r“éNwas stlrred at roomterrperature

for 15 1.5 1 gel using
26%Et OH = f ound:

597. 151 | o | 0 B‘Exarrpl e 4ﬁip.- 193~2os°c

[err] $ /‘\Q 147
20 _m_Ihl_m‘_r.P_s.o.l_(ﬁ_C ~bromm-44i odobenzene (10.5 g), Cul
(7.7 g) faf82K] %Oj@'err] (2. 08) in anfyslp. Dids-{g98 ) was
heated at 130[errf C under e erni gt . The m xtur ¢ was

di luted w th EOAG—aBe—L0%. IN ]ClL_and stirfed, open to
air, for 2 hours.| TR Q? 25 separ at ¢dM-Bhe5% gani § phase was

washed with the buffer on 2x HaD ~( y follgwed by a watef wash (3x).
The organi cs. wer §-dried mzer sodiurh s :

154 (gﬁ

| m.p. = 210-15°C

éo

155 (oﬁ O o, MH+ =612
o /\Q
156 <o:<)‘/ Hl MH+ = 596
'- CHy
157 Y 8 MH+ = 660
<
HE”
158 ﬁ o EHs MH+ = 626
% Ial.
159 <o)©/ (}_(Iq-ia MH+ = 610
(o] [ s
160 | o o s N3 MH+ = 650
< ML"; -
o}
a .
0 (i3 HRMS

calc'd: 614.2664
found: 614.2664

HRMS
calc'd: 560.2947
found: 560.2955

Mass spec.
(FAB)M+1=635

163 | FaC

S

)
2

6

(o]
o

164 | F Br Mass spec.
(FAB)M+1=687
165 | FsC Mass spec.

(FAB}M+1=656

d)d|d
g

]



WO 98/ 05292 - PCT/ US97/ 13383
-102- - sulfate, filtered and concentrated to a dark brown oil. The
crude wasWO 9805292 | ash chr omat ogr aphed (silica gel) eluted FFTHSHARP: to
give a pale yellow oil which solidified on standi ng under vacuum
(10.9g of (103)). Step 2: [err] -116- To a cold
(-78[err]C solution of (103) (2.09) in anhyd. THF (50 m) was
slowy added n-BuLi (3.2 m, 7.92 mmol) and the m xture was stirred
at -78[err]C for 15 min. Ethyltriflouroacetate (1.53 g, neat) was added in
one portiagn an s mxture was stirred at -78[err]Cto roomtenp over 3
h. 10 The m WA ed iftoSwdter, THF sg8pfGved i nf vacuo and the
aqueous residu extr d&gfed wit A\ The of M TI58% whshed
with brine, drijed ovier anhyd. Na3SO4 concenffrated to 1.97{g of a
yellow oil, 2 (|1487 Step §: o dls HRMS [err]
15 0 a s@t/i on of dr 4) (1. 9g3lc’dn§6@.2947t v : _
- 1- pi per azi ne- car boxyl ate |(3. 6 in dry | &88%¥hnk (20 M) was
added titani um[¥ss @ehl orrde [(608ml, 6.4 mfeiRMS n portrops. This was

] .

stirred at roon t enpl ;:a!c'g: 610.1738
ound: 610.1739

0 H3 ¢, HRMS
s calc'd: 546.2790
W found: 546.2787
o Hj _ HRMS
calc'd: 588.2896
found: 588.2897

HRMS
calc'd: 624.2896
jound: 624.2903

s

169

170

1x
g

\
o

171

HRMS '
calc'd: 628.1645
found: 628.1646

HAMS
caic'd: 600.2696
found: 600.2694

172

173

40

174 HRMS
calc'd: 541.2285
. found: 541.2289
oBr - HRMS
calc'd: 646.155%
found: 646.1150

HRMS
calc’d: 559.2191
found: 559.2202
HRMS
calc’d: 604.2845
found: 604.2840

HRMS
calc'd: 640.2845
found: 640.2840

O
%
A
z-_

175

176

S E R R
De:

skl

177

55

O

178

(o]

splee

(@)

179 HRMS
calc'd: 668.1794

found: 668.1785

HRMS
calc'd: 580.2401
found: 580.2401

HRMS
calc'd: 616.2401
found: 616.2395

K
-

180

Z
&

181

Q
oo




2 days. The reaction was cooled to O[err]C and NaBH err]CN (1.2 g) in
CH err]OH 0 was added. The m xture was stirred overnig
rIH prara@ﬁg&

tenp, then ered through a pad of celite. The | ayers were

and the orgam c was washed with water and brine, then dried over
Na[err]SJerr], filtered and concentrated t-dﬁ-pal e red viscous oil. The
crude was purified by colum chromatography eluted w th hexane (neat)

to 25 10% Et OAc/ hexane to give 1.7g of viscous pale yellowoil, (105).
Step 4: [err] WO 98/ 05292
PCT/ US97/ 13383 -103-

To a solution o ih ?ﬂj[ﬁr]CI [ err| FABMHM) = 686s hdded TFA
(20 m). he reac 3 coojed to O[err]Cfand

neutralized . HWWWWM w th NaCl
crystals | rr]. e‘organi £€s were dried
over Na2SO4, i ' vom%(&dlﬁg 1.32g of viscpus pale
yellow oil, (109). Step 5 .
[err] & 184 | o utioh 106) (1. 3pPBABMIHY) =632
1-t - but yl oxycar thonyl - ﬁffg ri done & p—{B6&HEp) in dichloropthane (15
m) was treated|w th QAc)[erf] (1.1 9) ' .

o) GH3a FAB(MH+) = 606

185 Oﬁ
<0

186 O~
< OJ;)/
<O

188 Q@/
oK

189 o@/
<O
190 | o/
S
o
191 o)
Sy
(o]
192 m.p. = 215-216°C
HLD ‘O’ (dec)
| HD

194 H@*U
‘ 195 H@‘O’
196

ClD/

05:

FAB(MH+) = 652

O

FAB(MH+) = 636

2z
© z

o)
&

FAB(MH+) = 636

o}
=

a_

+

FAB(MH+) = 686

o]
.—}f
r/

g =73

E;

m.p. = 200-202°C
.} -{dec}) T

m.p. = 201-203°C
(dec)

3

=0
s

o
O

m.p. = 210-201°C
(dec)

2

Q
3
g

m.p. = 219-220°C
(dec)

FAB(MH+) = 582

&

Q
Z

>

O
s

m.p. = 204-206°C
(dec)

da

5




10 followed by HOAc (0.42 m, 7.4 nmmol). The mi xture was stirred at room
tenp unde 4 days. The reaction was diluted with Et ed
with 1 N {«%/({52% wat er, and brine. The organics were dricégr’gg@?l 383
Na2SO4, filtered and concentrated. The crude was purified by colum

chr omat ogr aphy el uted with 25% Et OAc/ hexane!t& give 1.1g of viscous 15
clear oil (107). Step 6:

[err] A solution of (107) (1.0 g) in anhyd.
CHerr]C[err] (10 mM) was treated with TFA (10 m) and stirred at
roomtenp, under_NLer r] for 1. hour The 20 mxture was then cooled to
o[err]C, neutral itB&d Waturat d ON&K and | m.p.=198-200Pcagted with
CH2ClI 2. The orghnics dried 4, filjt{dgcrd : and
concentrated to ) — Slep 7: [err]
25 To a sdllg-%t ﬁ 108) K in anhyfdMEP® riabrr] (1.0 )
containing Et[efr]N {3 ril, O 27orbm") was gdded 1-naphthpyl chloride
(41 [err]l, 0. 27} aRlt—thi-S—sot-tHi-0R—WaE—t—tf+ed—av-erai-ght—atd r oom t enp.
The VO 98/ p5i¥82| o )’K(J M =610°
PCT/ US97/ 13383 ") - 104-

' y i~ ' | at e

crude was purif y '
(1x2000 ni cron) %ﬁﬁt 15286, 4 nglof (109).

201 OK)/ o Oi3 MH+ = 606
<0 /KOCH ’

202 | o o Gl MH+ = 541
( =
o) N
203 0@/ O CHs MH+ = 591
1< /\{3 |
204 o’-o ) O*E 3 MH+ = 620
Hy00 .
205 UH 3 A - | MH+ =620

206 | o o Ois ~on MH+ = 620
‘ il
o .

207 o} 3 MH+ = 605

208 oﬁ o i, MH+ =592
=N

\
209 S MH+ = 520
<O o -4
o) N
. \o
211 - oro O BT MH+ = 684
Hy00’ L -
212 -0 o CHy MH+ = 621




Step 8:
CHerr]d|[
CH err]C[err

bt

Herr]Jerr] (31[err]|

n1) was

0.

6 mol ). After

To a solution of (109) (63.3ny)
5 added 0.5M CH err] SO err]

stlrrlng

0.6 mml) was added and stirred

at roomtenp. The nixture was diluted with €HH®rr]Ci[err],

neutralized with saturated NaHCJ err].

g

I n anhyd.

Porﬂgéw 30%

over ni ght

The | ayers were separated, dried

over Na2SO4 and applied to a Preparative TLC plate (2000 m cron) 10
eluted with 5% Et 3N Et OAc. Isolated 19.4 ng of 147. HRMS calc' d:
636. 2508; found: 636 2509 : Exanpl e
44 213 | 9 e N2 v dMids2634 |
PCT/ US97/ 13383 /“\{:/} - 105- .
To a stirred sol ption 0) (9.B g, 2 mol )} and NH[err] err] (4.4
55.8 mmol ) wap-gateee—triftoroac idb(fl.klllyl,”lutf |u =% err] C. The
sol vent was evapprated @@acum a © The resurﬁpl (9 0| wag then
djluted with wat pr angd e orrpoungdwa xt r act ed Y2PH h*CH err] €l [err] (2x50
S nl). The conbTEE Pr gank ayerg aere vasned Jarpt Y th dilute
-NaHCO err] and bfine, {d&ikRd§(Na[ery r \COT brat ed and
chromat ographed fo af od 111) (348 49 qolorless oil.
To a stirred sol ution{of (111) (3 1?()mm|\ in CH err]OH{H err] O
(5:1) 100 nml was| Zd6efl CQer[] (3 o, 24.d mAsidecamB stifrred for 3 h
at 10 rt. The reatt I Xture °concentrat ethoentBgfcur ed}i nt o 2N NaCH
and extracted wifh CHerr]Cl[err] k The Jjconbi ned | ayefs were dried
(Na2SO4), filterpd, concentrated to v | (112) (1. 79 a. 70% - as a
colorless oil. 217 <0]:j( . m.p.= 172-176°C
(o] N\ 7
27
r' R
o0
P \\,N\C
R™ N-W |
No. R W al | Rp27 | X Physical Data |
218{ o o Uls ' MS
< \ H H -SO- | (electrospray):
0 = 546 (M+1), 487
N (isomer A)
219{ o 0 Uiy MS
, < ﬁ : : H H -SO- | (electrospray):
o 546 (M+1), 463
' (isomer B)
220 | H® 0 Uiz a4y MS (FAB): 562
ﬁ/ /'l\@ W |H -SO2- | (M+1), 302
221 hg00 oGl MS (FAB): 548
\©/ /KO H v |-s02- |(M+1), 461
222 0 U, MS
(}—— ] .
1H H H -802- | (electrospray):
® /\G 548.2 (M+1), 465
223 o Ms
H —(} H H -S02- | {electrospray):
Q )\O 534.2 (M+1), 472
. 204 o Bf MS
H ‘< § ' H. H -805- |} (electrospray):
| 2 )\C} 613, 615 (M+1),
472




(112) was treated with N BOC- 4-piperidone, then extracted as 15
described in Exanple 38 to yield (113) (0.700g, 20% as a colorless oil.
The BOC grvo»s®s292113) was renoved with TFA to obtain the  PCT/USS7/E§Bhe
(114), and (114) was reacted with 1-naphthoyl chioride as

described in Exanple 14, step 8, to obtain ({d§) (0.448 g, 73% as a

colorless oil. 20 To a solution of (115) (0.170 g, 0.345 mml) in
CHerr]OH (5 M) was added SnCl[err] (0.262 g, 1.38 mmol) and
concentrated HCl (1 m) and the reaction was heated to reflux for
12 h. The reaction m xture was then cooled to rt and poured into
10% NaOH and ext T CH T T oL EeT 1] 2y o) The_extT S
were dri ed'(NaZSD%5 qu‘;:rﬁmd entratied | H25 |toop Zm"anl”Pe%“s
(0.150 g, 100%. 0 | utifon of{ (116) (0.04 g, 0.047
mmol) in CH err] s ddded]“ﬁ:ﬂ\] 0015 III, 055
mmol ) foll owed by 1s¢ Q@fxchl oﬁ@ H (0fQ10 lﬁ-so@-( Pﬂ;ﬂﬂ ﬁnd
the m xture stirjed or h \eactj on m xt was t hen
poured into sat'd aqg NaHCQerr] and e¥tfacted with $0 CH:CI2 (2x5 m).

The extracts wer ¢28r{e@ refiS Bl Tijl tereq, P sadecbmp €0
and chromat ogr aphed { X O\B\Eid 148 % g, 659 . IRVE: |-S02- | apoedbsso:
497; found (M-H ¢rr] WOY8/ 05292 .
PCT/ US97/ 13383 | 228 f ﬂ o BF -1

[err] H H -SO»-
229
< ﬁ o©
230
H;p‘@’

231 oﬁ
<O

2331 . oﬂ
<0

234{ o
Xy

235 o m.p.= decomp
<o)©/ -SO2- | apove 185°C

236} o : m.p.= decomp
<o)©/ - ¥ {H  [-S02- | apove 207°C

Bh.p.= 169-171°C

m.p.= decomp
-$02- | above 235°C

Y
I
X

m.p.= decomp
-S02- | above 202°C

C/%
I
"

5

. m.p.= decomp
H H -502- | above 208°C

m.p.= decomp
-S02- | above 185°C

&

o
o

m.p.= decomp
-S02- | above 235°C

5

m.p.= decomp
-S02- | above 217°C

s,
z
T

&
xI
X

O}
E:

N

237 o OH CH - .p.= 164-166°
¢ ﬁ 0 3 lu |n  lso, |mp=184168°C
LY 1D -
238 Hac\O/ o B m.p.= decomp
H H -502- { above 250°C

™.p.= decomp
-S02- | above 238°C

84

2391 o _
Ly
@ e




To a solution of (1) (20.0 ng, 0.042 mmol) in anhydrous THF (0 4

m) at Of 108597 successi vely added n-butyl sul fanmoyl chl

5 (literature prep.) (14.4 ng, 0.084 nmol) and. Et[err]N(ll err]
0.084 mmol) and the resulting m xture was stirred 14 h at room
tenperature. After evapor ati on of ttl-sol vent, the residue was
treated with saturated aquous NaHCO err] sol utlon (10 m),
extracted with CHerr]JCl[err] (3 x 5 nl), dried over

‘Na[err] ST err] and evaporated. Purification of the crude by 10

preparative siliga_gel chraonnt ng;aquﬁ (el uent
CH cl | HRET ] oy od 4: 1 14en.54.4 208°Cry,
[err]Cl[err] :/IE+ :L@_@—err] é )| [pr ov _cjsecgiz_ i Gy

i
669 as an oil: )@@ochl i deg} sal t}).
Exanpl e 46 . 0= err] WD
98/ 05292 241| o o m.p.= decomp
PCT/ US97/ 13383 5 H H -SO2- abovemz%

To a stirred Of et SO oo

a¥ AW A2
y AN

IO

-y p.= decomp
H H -802- | above 205°C

533
< Z()/

g%g
%

1 m.p.= decomp
-S02- | above 180°C

(o]
I
I

243 (2]@/

<

(o]
e |
-

5

m.p.= decomp
-S02- | above 200°C

e

2451 o o Uiy CH : MH+ = 576
< @/ )\G F % |H -SOp-
&)
246| o R CH M+ = 596
< 3@/ A@ FO|H[so
o) .
247 o &s H p.=174-177°
X | N Yo Xl & g [.s0p. | MP=TTNTTC

MH+ = 542

248 <g]:)/

o]
Ei
ne
g
T
1
-2

(o}
5
e}

FAB(MH+) = 526

249 o@/
< 5 :

ot
)
o=
|

o]
s

HRMS
calc'd: 544.2731
found: 544.2724

250 c|\©/

e
&

Q)
o
()

|

c|w=o

o
£

Mass. Spec.
(FAB)M+1 = 548

251 CI~©/

Mo
hu

[~
e}
I

(]
16-0
1t I

252i o Uis Mass. Spec.
e ' SHa| CHa|  QH | (FAB)M«1 = 601
[e) N2 —ﬁ"'
. 253] o 0 U, CH MH+ = 526
. Xy o T B L i
. o)

y 254 o s H HRMS
E gha 2 3 | -cHp- | calc'd: 554.3383
- 0 | found: 554.3366




solution of Et[err]Q 10%aq. NaCH (500 m) was added a 2.5 M sol ution of

5 REHRRa RS o e

di -tert - bwyyeybglpsaey bonate in Et[err]O (100 m,
vigorous stirring. After stirring at

5 was extracted with Et[err] O washed with brine,
and concédBrated in vacuo.

Na[err] SO err],

filtered
product (73.9 g) was used
3, 4- Met hyl enedi oxyt hi ophenol
dropwi se to a stirred O[err] C suspensi on of

“wi t hout further
124 nmmol ) was added
NaH (5.46 g of a 60%

(19.1 g,

246 mmol ) over,
roomterrperature for

dried over

The resulting

purification.

10

di spersion, 136 ) ci n-DNE (75 n1 \ After stirring 30 min at 0C, (1 18)
(31.8 g, 103 m"r)2§5 n (75 M) jvas_added| agH; { heHgql ut i or] HRMSred
to roomtenperajure rni ght. | ThHe @ tion|wis fu€nchelHz tg’alﬁm &80.2938
and extracted wth Et OAc. The drgani®¢ were] washied wi tfh bri rjdoungs j§39.2943
over MgSO4, fil Eﬁ@;l,_bggn conc¢nt 10a€&d 1 n vhcgq, | 18R, frude
15 recrystalliged §romyEyQAc/ eﬂu@wth tfe I’ES? +QM-C I @aRr'dy 1586.953%0
15.8 g pure sul fide} (35%Voml,d \! The|sul f i Jdouds s5688424
with TFA to obt g tre—freo—an e rus pisan f-earg-t—ea—iwith
N- BOC- 4- pi peri daﬁgv hS .@ ri be:*t S B mpl e BeShn oﬁ'f'aﬁu Mass. § i%gg
(8.20 g, 69%vyikld)| © 0 BOC- [gr dup| was émﬁ/'e( EARM
resul tant am neﬁ ~Rpoact with _-Tﬂl ovl ¢hl Ori e in a nannef
similar to that br{;mfn 2 ) Exanpl@Hsly, Ci§ ¢p 8. THIEME xture whs
concentrated under fe )'\Qessgje? vy} €T di pdPHe ?F‘ZF’ §p4.3083
(0.65 g, 100% yj el dp. 7 A so utioh of {he aryIoUrh da4g8eep
g, 0.39 muol) ip283F QA0 M) 0 % o was 0@.@; Eao L O] Ol €T T [ HRAMEIeT  N2T
sol ution of Norpant| Rgdgeht (~{0 in H ?ﬁ—ifmags adaled: s50.4590l
portions until fhe feaction wa$ cor te by TLC (16@9: 552.3602
CH ]err]OH CH ef3ggd T err T TEATH, 0T WS o) W-]—Gl—é-s-a,t),
diluted with Cerr] ], ahd RaoH vaLhddd 3h’1"t§.| aficaa: by ios'RS
extracted with |CH ef rPCerr], | andstfie contfi ned organ cszae fuda: 'nggr
30 Klerr] CO .2"&1, SRR RS & d_150 !Q_’I.Lg___Zl.z)
\ =2 _ ) HRMS
yi el dl). L n@ d und (Mﬁ-ﬂ)? a: @‘&? CHp- | calce, 524.3641
Exanpl e 47 [ ”]l _ found: 524.3647
262 | HC o Uy CH CH HRMS
. ﬁ )\@ 2| F7°|-CHp- | cale'd: 510.3484
found: 510.3476
263 ] HC o Br CH CH HRMS
C;' )\© | ¥ cHp- | calc'd: 574.2433
found: 574.2414
264 | HC o Chg CHa| CH HRMS
ﬁ F ol 9| CHp- |calc'd: 511.3437
- found: 511.3448
265 o CH CH CH "HRMS
H{D O’ T | ¥°|-CHp- |caled: 527.3386
tound: 527.3386
266 6 Ois HRMS
CH CH
H4D —@" )\@ T 2| 23] .CHy- |calcd: 526.3434
. found: 526.3442
267 o BY HRMS
CH CH,
H4D —@’ )\Q F | F°|-CHp |calc'd: 590.2382
_ found: 590.2391
268 o Wis a4 CHa | CH HRMS
HAD —O’ )\@ F 0 £°|.CHp- | calc'd: 540.3590
found: 540.3611
269 o (s CHz | CHs HRMS
” g )\@ H 5 -CHz- | calc'd: 502.2892
=3 found: 502.2898




. WD 98/ 05292 . PCT/ US97/ 13383
-108- Jerr] Step 1. Ethyl

3- hydroxy-4v-vi0093{)ot§2e9r?zoat e (2.92 g), sodium 3, 4- Pamsgmm
met hyl enedi oxybenzenesul finate (3.2 g), copper (1) iodide (2.8 Q)

and DVF (20 ml) were heated under N err] for-t&8-h, added to 20% 5
aqueous Nal (200 m), extracted with Et QAc, dried and evaporat ed.

The residue was fl ash-chromat ographed on silica, eluting with

hexanes- Et OAc, and pure fractions evaporated to give the product

270 Ha HRMS -
-CHo- | calc'd: 566.1841

found: 566.1839

Hag HRMS
-CHaz- | calc'd: 479.2481
found: 479.2477

HRMS
T T -CHo- | calc’d: 530.2038
found: 530.2954

CHa HRMS
= -CH2- | calc'd: 574.3434
found: 574.3436

271

wQ
a
ne

~O
[»: |
B -y
S
Q)
X
[~]
Qi e

272

o
@
(2]
0
hu ol
w
Q
I
W

273

=3

O
5

CHs| CHs . HRMS
g 5 -CHo- | calc'd: 514.3234
found: 514.3233

HRMS
-CHo- calc'd: 550.3234
found: 550.3218

275

K o]
X

[ ~)
HIO)
o

w

HRMS
-CHo- | calc'd: 502.2892
found: 502.2893

HRMS

276

O
e
[~
ne
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«
Ule)
.
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9
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g
ey
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SE
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]
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3

277 ~ |
y gHs %;H"’ -CHo- | calc'd: 479.2481
: _ found: 479.2469
278 ' chl cH HRMS
o <] 3| ¥ 2]|-CHp- | calc'd: 538.2892
- found: 538.2884
279 — o | on FAB(MH+) = 542
< )\t‘?—ms Fo #7° | -cHe
280} o o OH 5 CH CH FAB(MH+) = 556
< @/ /\O 1 3] 7| cHo-
o .
281 Oﬁ)/ T n CHz | CHg FAB(MH+) = 528
ol F°|-CHp-
. <O m = >
282| o o I CHa| CHa FAB(MH4) = 556
283 Q]:)/ o] CHs| CHa FAB(MH+) =602
. $ TO|F [ CH
284| o s CHal CH FAB(MH+) = 578




(120) as a solid (0.81 g), np 133-135[err]C 'Stép 2 (120) (0.40

I n THF& was added to a stirred, ice- 10 cool ed m xture of
L| Al H er WOP80882g) and THF (10 m). After 0.5 h, the PCT/USIFIIBUr e was
treated with Herr]O then 1IN HCl, extracted wi th EtQAc, dried
over MgSO err] and evaporated to give (121}424¢hich was used in
t he next step. Step 3: (121) in CHerr]Cl[err] (20 m) and Et3N
(1.0 M) was stirred with 15 ice cooling and CH err]SOerr]Cl (0.21
m ) added. After 0.5 h, the m xture was washed with 1IN HCl, and
then NaHCJ err] solution, dried and evaporated. This resi due was
stirred with di 0 TAYT afi ne O ERW) and U [TEABIMIRS 257919
derivative(O.S,-é) O (3 My fok 2Q h d*g dnalth?E Jvolr\ked up In

wat er - Et OAc, drj ed, e9ap ratedfaydy V0 |98/ 09292

PCT/ US97/ 13383 -109-
chr omat ogr aphed] 286 f | @ (lich, Gl uting wilticH, |t THR% q'_{Qer [ FAB{MHR) = 591
CHerr]Cl[err]. Pure% i ons rdt & tlo Tyi ieRe product (122)

as a white fooan} (0.b0 g). Mass|spectrum M = 438. | Step 4: (322)

(0.43 g) was st{ZgeEp Lo Z7 M1 at TN CHI O EAB(MH+) = 611 |and
95% TFA (5 ), evapr(%, wol ked #s~i n Et ogé"{C* cHs IN&@CI o rq o)

dried, and evappratpd®T0~gi ve {133)\=as avatefoam(O.Z? o). Mass
spectrum M+ =| 538 € : (123) (0.jJ07 g)] and of tol uoyl

chloride (0.06 Og3gakET TPTedjr oo o+ 'mg'lﬁt RTT oLErr]
(5 M) and satu ate§< @ (5 M\Gﬁ&;s 1§fgmaﬁa rep&as@&?gﬁéﬁath
5 Wer i

CHerr]C[err] and - h@” Oy gani c$ dvaporiat ed. reS| due was
sitrred for 0.5r5 a—506-5ol-tt-oh g* MNa G050 g-l[-e-p-p-]—Gda@.A
m), diluted w %%!QP and €H & [ er ] SHarld CHs CHo- | Mipet ET8-WX'R
Stitring with spmll]Roresns of €Ok eI urtii the” fH pldehe
290 o o s CHa| CHs m.p.= 209-211°C
<0 )@ _ T T -CHo- (dec)
291} o o Wiz CH CH _ MH+ =530
< ﬂ )\Q T o F°|-CHe-
o
292| o o U, CH CH MH+ = 541
&Y =N B ¥ oy
o _ Y4 _
293 o . CH CH MH+ = 546
< ﬁ \"’Q F°o| §°|-CH
o] O (H,
294 oﬂ o ¢t CHs | CHs ‘MH+ = 561
= -CHo-
A TN
295| o o (s CH.| CH MH+ = 556
Xy A0 TO|V | cHe
o .
296| o o ' CH CH MH+ =527
1< ﬂ A5 o] §°|-CHz
o] _ N
2971 o o CH CH MH+ = 527
298 ol CH CH MH+ = 526
'4l' O

e,



'aq; phase was 7-8. The organi ¢ phase was dried and evaporat ed, 15 and
the residu %P ed in CHerr]Cl[err] (2 m) and added to tcL[ﬁE 5
m) contai ﬁ’f‘?}g Cl -di oxan (0.4 m). The precipitate was % ggly,%s}
centrifuged, the solid washed twice with Et[err]O, and dried at RT in N2
to give the hydrochloride of 485 as a whi te'ﬁ?e'iﬁder (0.051 g). Mmss

spectrum M+ = 607. 20 . Exanple 48 [err]
WD 98/ 05292 ,

PCT/.US97/ 13383 -110-

[err] Sten.l. The Grighard-reagent.or hy reacting

3, 4-nethyl ene- |299] o bf agobemzene (|2€Hy)| GHb 3 §MH+F S (60
m ) was cool ed ¢ ce 1n?—i@nzyl dxyberza dehgﬁé (L6 g) in THF
(60 M) was hdded sl ow y. “AftecCHi5 rfin, tlhe mkture pas added to g

b
stirred B K Upe_Qf_Jcefand FLI-T75 Mo T 240 EXL T af MPH 28410
Et[err] O washed] ¢ :@){h \la%g@ﬂ utilorg 3dri_§d’ puDH-eV ppor at ed. The

resi due was eRxT&Ct ed by /St d g flol | oed by} decantjing with
hexanes (2 X 100L.d) abd the LA-B! dile wad dried at hiah vacuumtol a
brown oil . 10/ 8303| o s~ naf er@al_was sHalaHs |i ieHd2| (60 phMi+&57RT for] 4
hin EtOAc (1? ,  HDA @. H) arfd 30% paj ™4 um hydr oxi de oh
car bon 1.5/ g). After filggat™on arjd evgporatjon, tpe residue wap
triturated 357 Wi —Ees
0 -0 I CH CH =
¢ ]@/ )\Q) L FR 0 ohr |
o) N
: CHj
CHs
305 o CH CHs _ MH+ =543 -
- X \\(,) T T chy
o 0 Ns
(0]

MH+ = 542

=/

"o
&

g
&

306
0 N
(oﬁ/ O}—L\ N A I

CHa
307 - m.p.= 216-223°C
8]
(OO/ C}__@ B I R ot
' CHj
308 : H m.p.= decomp.
e Q H T | ch,- | above 145°C
o .LCH;; 2
CHj
308 CH m.p.= decomp.
Pﬁ O)\_Q H V ° |-cHp- | abovettooc
O
. CHs .
309 : CH 1 m.p.=228°C
O B
CHy

e
X
S
Lo}
I
@

Y By W FAB(MHY) = 546
&Y | ML £ 2| ¥ | oH
|0 oy

FAB(MH+) = 576

495 O - OCHCH3 CH CH
< ﬁ B F o) £°| CHy-
o g .
4986 o S pr CHa| CH m.p. = 195-201
. _ o s
. 487 o OCh, CHa| CHj m.p. = 202-
: (0 \(6 = = 'CH2' 20 400




with 1:1 Et[err]O hexanes (2 x 50 m) and dried at RT to give (124) as a

white SO|Id g). M 139-142[err]C. 15 Step 2: (124 8.1 g) was
stirred W g’@ﬁ%rr]Si H (20 m) in CH2Cl 2 (200 %Q&HSWASF&O m)
was added dropwi se. After 0.5 h. the solution was washed tw ce
with Herr]O and evaporated. The residue i+4126- CHerr]C[err] (100
m) was treated for 15 mn. with 1M ' tetrabutyl anmonium fluoride in
THF (50 m), washed with 1 N 20 Herr]SJerr], dried, evaporated and
chromat ogr aphed on flash silica, eluting with 0 to 2% Et20in
CH2Cl 2. Pure fractions on evaporatlon _ gave (125) as a thick oil

(6.28 g). Mass
(2.3 g), 4-t-bd
et hanol (40 m)
was refluxed fg
NaHCO err], dri
on flash silicdg
fractions were

renmaMH =| 22% qp m Xt Yirp. @202 TZ5)
t OX c 2- - . I%ﬂ[:ahyﬁ)l pt NeagLc4 9),
24 and 25 4N HCl -dfoxan (1.25 m)

&L L ke

f UMY O 11 STl T ort] =
in}mesi Ju&Hads "{3 “CHa- ,H\'pc)r‘nfgg'gﬁ%ﬁn
b to Et [ ¢ hgxanes. Pure

te foam (2.6 Q)

D
o

gim
B, O

Mass spectrum D p 4 A byt ioMy pf (12BMH-E562g) in
CH err]C[err] D 53m) = T angChea 5 mM) was
stirred at RT f H i t I} CHerq]C[grr] d Herr]lo
and treated w tflsoanal g _pti onp of 3 | e, ETf the DMH? = 860¢
WD 98/ 05292 < o : T T -CHBCT] US97/ 13383
-111- ' aqueo‘&s phase | i Jed®™at $-9. The orjganic ohase was drifd
and Tooe rated—togr v (2 asa it foa 2
spect rum 52 VA= o Stepp: A ERtlue of ?1f2 319?193? g) ,
1- (o-tol uoyl)-4-piperidi e (p. 5 ), CH err]|Ci[err{ (25 nm) and
NaBH(QAc)[err] |[(1.5 g) was stifred aHfT f¢r 20 _
522 m.p. = 175-177°C
cl CHa
523 T F m.p. = 195-197°C
& 72 [T
Cl ~ CHj
524 m.p. = 60-62°C
@- o) H s | o
CHs
CHa '
1525 CH m.p. = 196-200°C
Q_ ON/CH3 H 7|0
. ' // , (isomer A)
526 '
<) O cHy |H e | 0. | FABMHL) = 523
N .
e
' (isomer B)
527 HRMS (FAB)
H3CO- o)/@\ H |H o | calcd (MH#):
_ CHg —C— | 450.2757
CHj Found:
450.2752
m.p. = 245-260°C
559 o 9 T2 , m.p.= decomp
<oﬁj H |H -802- | above 115°C




h, washed with excess agq. NaHCO3, dried and evaporated. The

resi due wa i yed in CH err] OH contai ning 4M HCI - di oxan ( 397/13383
evapor at ed,swgo@@%a%orat ed with CHerr]OH (100 m), and this residue
dissolved in CHerr]OH (1 m) and CHerr]C[err] (15 m) and added to

stirred 10 Et[err]O (100 m) contai ni ng!4f1 HCl - di oxan (1 m). The

preci pitate was filtered, washed with Et[err]O and dried to give

t he hydrochl-oride of 300 as a white powder (1.76 g). Mass spectrum.
M+ = 542. Exanpl e 49 [err]

15 Step L__ﬁIm.x.t.w-e_ai— ' . BB S 3 5
9), 37% | 8PRRI 1. 25 1 wa£H dimh.pxetb1f166°G
h, then: 1ddtii@mformz

ansl Heati ng
HOb

continued for -

561 Br H | Mass. Spec.

(FAB)M+1 = 635

In-0

-CHo- | calc'd: 618.2331

O
_ ! CHs -
562 Br O)__@ CH3| CHa| HRMS

(0 found: 618.2316
o} a
592 B HRMS
Cla o ' -CFa | H -S05- | calc’d: 664.1456
' /"\@ 3 found: 664.1452
593] F — HRMS

calc'd: 566.3183
found: 566.3180

g
&

No. R w Al Rf/ R20 Physical Data

310 (o] CH CH MH+ =603
' (O:l@/- Ou t ¥ ¥ 1-CHg
0 .
311 | CHa | "CH MH:+ = 599
5 [5 [F7
OCH3
312 (O : PN o gHs gHS CHe MH+ =597
' o CHg
H3C
313| o o ' | CHa gHa o| MH+ =626
(O B T H2N§
CHj ) '
3141 o~ o CHs | CHa O | MH+ =655
< 1 F : _EtOJ>
. CHs
315 CH CH MH+ = 611
P (2:0/ 0}__© | F ol F°|nPr
CHs




WD 98/ 05292

PCT/ US97/ 13383 -112-
10h. TheWMOB52 ¥ was cool ed, worked up in CH err]Cl[err]- BFEMSPTI338T i ed
and evapor at ed. The maj or product was isolated by flash
chromat ography on silica, eluting with 0 t1@8Lk. 5% CH err] OH i n Et OAc.
Evapor ati on of pure fractions gave a yellow foam- (128) (1.31 g). 5
Mass spectrum M+ 502. Step 2: (128) (1.25 g) and
t-butyl_chlorodirrethylsilane(0.8 g) with ;- Et[err]N, (0.8 nl) anmd
di et hyl am nopyridine (0.03 g) was stirred in - CGHerr]C[err] (30
m ) for 40h, raj\eda and ¢hr gnat aplegra fgras MH+ =8841 Ca | n
Et OAc to obtaijn the b‘ract (L29 avvhit@l-'f%O H(3’1 A3}39) .| 10 Ma$s
spectrum M : A fol utijon of (129) 1.42 g) in dry
THF (25 m) at 39 WS - tr-get-edtrt—tr—r—DBut ‘"_‘Iﬁﬂg*a-ne-s—e_l\/l
1.4 m). Imediatd yP ut | oo ] ef . -~
3, 4- net hyl enedi oxybe%ml f pny, ori dg '?0 65 9) nCH?HF 85131555'2971 m)
was added, and thd mixure stifréd toQRE oJer 0.]5h. The reac}s$8i2gg3 15 |was -
partitioned in Hqrr]O - EtOAE, dried andjevapdrated, and thm.p.=235-240°C {
resi-due chr ongt3@rlapbegqxr f | Ak sijdca i} hexdgnes- B QAc. PLHBMS
fractions werd evdpdraled to fike @' roc dtt ((#80) €Ha pal ealgds|568:3128
foam (0.76 g).| Mags SpecCtrum ep 4: *£0.55 )
was stirred fqgr 2C hin CH erf ]O—'I"a(clS m) 2( cont ai ni N FOAG (S Jc-;)
and KF (1.0 9)[33 toneu M e T I grTeHierTi HRMSOT 1 IEuel o
evapor ated. Fllash -c d;@granhyoon silicauv th it Ofc.cHg calc'd: 39275 E
pure pr oduct (|131) /e\/.!"m@am 0.4119). Mass  }found: spectfum
MH+ = 560. St ep 5 A m xt of 1(131)] (0.37. g), ghsa2qR[err] (3
m). H[err] '9) (szﬁ?a and TEA (21n) Jas ket at T;l;nﬁ 92-198°C
evapor at ed, rt Oty i u Ci H.err]|O CHjerr] Cl [
suf fi ci ent NaHCOB t(fo t ai n t%phas at 3—1 CH3 ?::l{"g @7&%25
575.2418
_ m.p.=205-210°C
| ¢ :©/ o H |H CHs | calc'd: 619.20
o /‘\@ found:
619.1911
m.p.=170-180°C
322 - HRMS :
HSCOO’ 0, . H |H CH3 | calc'd: 555.3355
CHs found:
HsC - 555.3355
m.p.=175-185°C
323 OCHj; HRMS '
: 0:5 E ) H H -CHg calc'd: 555.3335
©/ CHs found:
H3C 555.3330
- m.p.=180-190°C
324 HRMS
©/ ‘}_@ _|m W |oe | calod: sesiaza0
ound:
HoG 1O 525.3224
m.p.=205-210°C
325 CHj HRMS
0)__@ H H -CH3 calc'd: 539.3386
found:
@ HaC CHa 539,3397
m.p.=228-237°C
826| Hoc HRMS
‘©/ Q H H -CHa cale'd: 539.3386
)—-QCH:; found:
HaC 539.3396
m.p.=234-238°C




8-9. The CHerr]Cl[err] extracts were dried and evaporated, and this

resi due in‘p%{Fsﬁgz"; m) stirred 20 h at RT with o-toluic acid :
hydr oxybenzo r9| azole (0.15 g) and EDCl (0.4 g). The mixture Wégrﬁ]sg%ib”&:‘
partitioned in Et QAc and ag. NaHCQO3, dried and evaporated. The

maj or conponent Lsol-at-ed— c on silrt@8plates with 3%
CHerr]OHCH err] (IkﬂiSr?di]:tlt\oﬁng ite foam (0.38 g) which was mainly the

N, O di -t ol uoyl cdpoun®ePRABED of s material was stirred for 24 h at
RT in CHerr]OH ( ' 0.8 M) with NaOH (0.5 g). The 35
solution was stifred with Herr]l]O CHerr]Cllerr] and neutralised to pH 7-8
with WO 98/|0%20R o : _ HAMS
PCT/ US97/ 13383 ¢ | &, H H -CHz | calgig: 591.2071
splid CJerr]. The o ggni C phas¢ w 2d and evppor af ed, anc; 966
hydr ochl ori de of} 210] preci pitat as described infearlfer exafplg549s.-200°C
and dried at RT {3pgpCcUlnTTo g ' T O (P- 22 §)- VBESY m.p. - 185-190°C
spectrum M+ = {578. &5 H H -CHz EX mmf 50
[err] CHL27 A SF\wer g takep up gn 1.5 of gl aci al
HOAc. The sl uti on was irr§ 7 h af 40[grr] C cess
sat urat ed NaHCOF 3@g Ut on wasgadded, andf the pmxture VWep. - eX6-pagrcd
with Et OAc. Thi 9§ was| dri gd 19 er [erfrfi SO Hr ] , Wor*ﬁmé) and t he
residue purified by [colNdNTCH;
331 o ci - m.p. - 235-240°C
(I o] H |H l-cHy |deo -
CHy . .
332 o NH, ' m.p. - 185-195°C
1ac. H |H fcHs | (dea)
CHs /"\@ - |
333 - | m.p. - 175-195°C
@f o MO b 1y |ons | deo)
334 o) m.p. - 230-235°C |
(I H |n  J-cHs |(deo)
o | O
335 . m.p. - 245-255°C
CI j\@ow" Ho e |one |
CHa .
336 y m.p. - 250-255°C
- @\/ )O,\@B' Holn l-ons | (degy
CHs | .

1R27

R/

l No. | R | W | R, R? | X | Physical Data
337 o o CHs oy LRMS:
< oﬂ -CHo- | calc'd: 582

=

&
&)

_ found: 583

338| o o CHs cHy LRMS:
< ):]/ )’\t} -CHg- | calc'd: 538
o found: 539

2
3 S

LRMS:

o_ 0 -CHo- | calc'd: 574
o /\Q ~ found: 575

VA
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chromat ography in 10% CH[ err] OH Et OAc,

o O o WPubA)

as an oi |

PCT/ US97/ 13383

598. 4 (M+l),
[err]

To a solution of (132) (2.31 g,
(30 M) were successively added 4-piperidone ethyl ene ketal

6.00 nmol) and 2, 2, 6, 6-tetranet hyl

538. 5.

to give approx. 17 ng of 520
WO 98/ 05292 PCT/US97/13383
-114-

6. 00 mmol y13®% anhydrous CH err] CN

pi peri di ne

(1.22 m,

7.20 nmmol ),

(0.77 m
and

the m xture was heat ed 14 h at 60[err]C. After evaporation of the sol vent

5 +the residue
extracted with
evapor at ed.

HCl (40 m) fo

purification by

CHerr]C[err]
499 .
pi per azi ne

was added tit afpi
m xture was sti

diluted with
(3.65 m) was
to warmto roo
Celite and wat
Celite, dried
(655 nyg, -93%

Oferr]Cwth

was taken up in saturated aguequs NaHCO err] (100 i)
GiPdr rCP rr] 3 08 m), ‘drifeg—over| Na[ er]r ‘-]EMQ ‘err], afd
$Fhe Joi | t ned (2.8 v ¥ %flﬁ?!?@dsg%th 6|N
SZS[IF en _ewaforated, \WOrkup s abdh/2undr g
g chPoREt ogr aphy |(Si  erf LRMS:
CH dr ?@(H[er ] ) af f o e (133)‘3”2“ %g $os6 o,
——12-2a_sal |||I|Qn (133) (470 ng.t1.21 '-F'M) 4hd N Boc
Qﬁr’rg, : ) in anphydrous} CH erjr E[err (1fm)
i um <o ( ' r opoxi d¢ HAAH ml',c"L.'z ﬁz andfthe
erpet-atur-e- —eoA—fas
18981 (1l ] 15 CEigrigalay -mm@aene
p@a angni - Cesu.ljt Ln% I m Xt Yrigundagasl | owed
| W
0qQ the|f+ uspensi ( no?\?—\\v,ac fii 190ex- ddtalc'd: 646 pver
NFS and \%o&atgg The lcrude tlhus | found: 647 obt ai ned
8(i ssol n THF (7 ), treated-RMS 20 at
[ er ] MdGeF EB20 (3.8 m, |19 mp1SP2a] g2 2 915+H) uLj on
439 : CHg LRMS:
Haco‘O/ _ Tov o_0O -805- tf':alc'g: §A72H 573
ound (M+H):
440 CHy LRMS (FAB):
Hsco‘©/ \‘0(0\, f: -802- | calc'd (M+H): 591
' found: 591
441 _~0_ CHy T LRMS (FAB):
(O)Q/ \‘(\;/ov % -S02- | calc'd: (600 )
T v E el
o) :
' < ]@/ \(Ov § | -SO2- | calc'd: 626
0™ found (M+H): 627 .
- OVO :
433 | owr~ A~ LRMS:
< ﬁ 0*>% CHa ({::0 -CHgz- | calc'd: 592
0 found (M+H): 593
444 o CH; LRMS:
< JQ/ \(0\, Q -SO2- | calc'd: 626
e found (M+H): 627
0. °
4451 o —~e O LRAMS:
< )@/ oo “r‘( -802- | calc'd: 634
-0 o ° found (M+H): 635
446 o —_ LRMS:
< ):E( o"sQo CHs ‘7—{) -S02- | calc'd: 620
o } o found (M+H): 621
447| o o CFa < LRMS:
' < ﬂ /KD 7"( -S02- | calc'd: 646
o) o ° found (M+H): 647
448 ] o CHs % LRMS:
¢ j:)/ s ' ‘,’( -S02- | calc'd: 606
00
o} _ o ° found (M+H): 607
449 O CHs cH, LRMS:
<0@/ ‘7"'( -802- | calc'd: 660
o o ° found (M+H): 661




was allowed to warmto roomtenperature then heated 3 h at 55[err]C. After
cool i ng, g) and CHerr]Cl[err] (10 m) were added g

suspensi ogwmd)/agggélzg%/vl y poured into ice, The resulting suspens%,\%\b%’l”m_
filtered over Celite and worked up as before to provide (134) (375 ny,

25 58%,. after flash chromat ography (Si q‘é'r3r1]‘, el uent
CHerr]C[err]/CHerr]OH NH err] 80:20:1).

Renoval of the Boc group with TFA gave, after basic workup with 1

N NaOH and extraction W|th CH[err]CI[err] 260 ng of internediate. This (20
g, 0.042 mmol) . tion-wth o-toluoyl chloride to

—N-ac-)d-a _
30 provide, af esHydr ochl o} i¢_gal t
}\Q Usi ng| t Ke ik
; 2ol

white solid: M
to /\’ %hose 5

materials in the

t hose procedures I 1l t
conpounds shown |i n theo ow ng ?’abl es are B5™~ "pr ¢p Ped found ‘(M+M¥503
98/ 05292 52| o A~ — '
PCT/ US97/ 13383 < oo s S -SO- calr%szz
[err] - _o ﬁ found (M+H): 623
453 o _ \s/\’% : % ' LRMS:
(o NP e H -SO- | calc'd: 618
_ _ o 0 found (M+H): 619
454 O F 0 CHs M LRMS:
g /'\D : 0_0O |-S0- | calcd: 602
_ found (M+H): 603

455 o O < LRMS:
< j/>/ _ /'\D > 7"'( -80- | calc'd: 630

o % found (M+H): 631

456 | o CH M LRMS:
< U /'\O s S -SO2- | calc'd: 650

= o - found (M+H): 651
o] ANV m : LRMS:
< 0 s S | -SO2- | calc'd: 638
o B — found (M+H): 639
458 o o Cra — LRMS:
< /"\@ s_S |-SO- | calcd: 634
o : = found (M+H): 635 |
459 | o oGk | M LRMS:
< @/ /"\O 0_0 |5 |ecalcd:586
0 c‘l-T found (M+H): 587
460 | o N I LRMS:
< jg/ %0 0_0 |-s calc'd: 574
o tound (M+H): 575

461] o o Cris 4 LRMS:
< )g/ /'\D : ‘r"( -S- calc'd: 614

_ o ° found (M+H): 615
462 o ' O CHa ' m - LRMS:
< U /"\D s S |-S  |cacde18

(o] found (M+H): 619
463| o ) — LRMS:

4 . "0 _ SRR -S- calc'd: 606

o] = found (M+H): 607
464 o AN $ LRMS:

< oo ‘r"( -S- calc'd: 602

0 | oL° found (M+H): 603
465 o CF LAMS: .

< ﬂ z s 0_O | -SO2- | calc’d: 596

__© found (M+H): 597

466 | o 1. R LRMS:

- _ o_,0 -S02- { caic'd: 500
, 0o ~ found (M+H): 501

LN



WD 98/ 05292

PCT/ US97/ 13383

( FAB) M+1=-9E$8/

PCTI US97/ 13383
PCT/ US97/ 13383

_ -116- [err]
05292 WO 98/ 05292 PCT/US97/13383
-117- [err] WD 98/ 05292
-118=-132{ err]
4671 © ' . CHg| ™V LRMS:
< ﬁ t*1 6_o |-502-| calcd: 691
o ~A-ocaN | T | found (M+H): 692
CH3
468 o} CHACH LRMS:
< ﬂ 0% | &0 | -s0p |caicaizos
oS ~ ALY OCHaN found (M+H): 706
CH3CH>
469 | o LRMS:
&Y - oHcHs| {0 | -50,- | calce: 662
(o] _ found (M+H):663
470 <o]:)/ — [AMS:
0-@ 0. 0 -802- | calc'd: 620
o T ~ found (M+H):621
71| o ' LAMS:
< ]:j( @ ({:O -802- | calc'd: 654
0 found (M+H): 655
272 | o LAMS:
< :Q/ _ G [ o |=s calc'd: 584
~ O - found (M+H): 585
da
473 | o , LAMS:
< :©/ Q : l o | -SO- | calc'd: 600
o) - found (M+H): 601
3
474| o LRMS:
< @/ 0 : [ o |-s02-|calcd: 618
o] _ - found (M+H): 617
3
a75| o . LRMS:
< ]g/ 0 OH, -80- | calc’'d: 618
(o} o (CH2)30H found (M+H): 619
376 | o . TIRMS:
< ﬂ Q OH, -S0,- | calc'd: 634
o} oH (CH2)30H found (M+H): 635
__CHs
477 - ANUCHa fam LRMS:
~ Pl ’
H co‘@ U o_0 -S0o- | calc'd: 592
d 0”0 ~ . found (M+H): 593
478 @,. AAUC $ LRMS:
=g (3 Il
HaCO ) T ( 'SOZ‘ calc’'d: 620
S o =0 o."° ' found (M+H): 621
479 ‘| LRMS:
HacOO’ o) or:o -S0o- | calc'd: 604
CH found (M+H): 605
3
480 . . . LRMS:
Hsco‘©’ C "A -S02- | caic'd: 632
oH o % found (M+H): 633
5 _
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481 A LRMS:
HSCOO’ o¢s~‘o Sr:,\s -S02- | calc'd: 625

found (M+H): 625

found {(M+H): 637

N 482 LRMS:
| woo LT o)_@ [ €25 | -sop | saloa e3s
CH '

(0
Q

253 — A~ CHs LRMS:
Hacoe’ oo -80- | calc'd: 576
-SO- | calc'd: 588

found (M+H): 577
484 ’@f -
HsCO
. found (M+H): 589

)

(O
&)

3 LRMS:

O

CH _

488 o o OCH, LRMS:
)’\2\:/} . _

=f -S02- | calc’s: 590
<° =0 - found: 591
489 o) O CH, ' o LF}MS: 80
=0 -S02- | calc’s: 5
<° /\Q =0 : found: 581
450| o o Cra _ | LRMS:
< ]:)/ /'\O H, OH -SO»- | calc’s: 576
O found: 577
491 o o CH LRMS:
< A CH3, OH | -SO2- | calc’s: 590
O found: 591
292| o o Crs ) LRMS:
< ]@/ : Hec” 0 | -SO2- | calc’s: 618
o found: 619
493 o o Cts LAMS:
< jg/ /"\D ' =0 -S- | calc’s: 542
O found (M+H): 543
502 o) Q  CH, ' LRMS:
< @/ /\é H, H -SOp- | calc's: 566
o 4 , found: 567 .
5031 o _ 0 CHy LRAMS:
< @/ H, H -SOp- | calc’s: 576
O found: 577
504 [0 o . LRMS:
< ﬁ /'\@ H,H -S02- | calc's: 546
) found: 547
505| o ot LRMS:
< ﬂ /‘\b H.H -S02- | calc’s: 581
(o] found: 581
506 | o oF . LRMS:
< ]:T - H,H -S0p- | calc's: 625
o found: 626
507 o of LRAMS:
< ]@( HH --S02- | calc's: 564
o ' found: 565

5081 oy~ o Ss LRMS:
| < ]i)/ )\b H,H -802- | calc's: 630
s o | found: 631
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- 122-

-134-

[err]
[err]
[err]

WO 98/ 05292

RS TE3083%83

509

[ H, H

1 LRMS:

calc's: 546
found: 547

510

. H300'®"

HH

LRMS:
calc's: 560
found: 561

511

HaC_O‘O——

HH

LABMS:
calc’s: 552
found: 553

512

HH

LRMS:
calc's: 567
found: 567

513

HH

LRMS:
calc's:611.6
found: 613

514

_ HSCOO"

H,H

-802-

LRMS:
calc's:562 .
found: 563

515

o

o]

HH

-SOp-

LRMS:
calc's:672
found:673

| 516

Haco‘©"

‘H,H

-802-

LRMS:
calc's:582
found:583

517

—
<oﬁ

o

HH

.802-

LRMS:
calc’s:596
found:597

518

K

o
wn

9

@

S

H.H

-302.

LRMS:
calc's:624
found:625

519

CH
Haco-®—

HH

-S0p-

LRMS:
calc's:586

1 found

(M+H*):597

563

(CHa3)2CHa.

HH

HRAMS:

calc'd (M+1):
488.2736

found: 488.2728

564

(CH3)2CHa-

FAAFS

HH

-802-

HRMS:

.cale'd (M+1):
519.2681 .
found: 519.2685

565

(CHa)2CH2.

H.H

-SO5-

HRMS:

calc'd (M+1):
483.2681

found: -483.2688

566

(CH3)2CHo-

253

Q

H,H

-SOo~

HRMS:
calc'd (M+1):
503.2135

found: 503.2144
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SN

i,

-123-
-124-
- 125-

[err]
[err]
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-135-

w0 od OHIET

567

(CH3)2CH2.

ju
a

HH

HRMS:

calc'd (M+1):
451.2873

found: 451.2870

568

(CH3)2CH2.

Lpb

HH

HRMS:

calc'd (M+1):
469.3219

found: 469.3219

569

(CH3)2CH2-

o
>
2

2

o N.

HH

HRMS: .
calc'd (M+1):
489.2688

.1 found: 489.2687

570

(CH3g)2CH2-

o
=N
<

Z

HH

HRMS:

calc'd (M+1):
488.2736

found: 488.2739

571

HH

HRMS:

cale'd (M+1):
424.2600

found: 424.2608

572

-CH3

e o
—— o
o- ) oo - |
= =

HH

HRMS:

calc'd (M+1):
384.2287

found: 384.2294

573

(CH3)2CH2-

(o]
2
|;’

H, H

HRMS:

calc'd (M+1):
488.2736
found: 488.2751

574

{CHa)2CH2-

HH

HRMS:

calc'd (M+1):
472.2964

found: 472.2864

575

(CH3)2CH2-

H.H

-SO-

HRMS:

caic'd (M+1):
503.2732
found: 503.2723

576

CH3CH2802-

H,H

LARMS:
calc'd: 519

found (M+H*):
520

577

-CH3

H,H

-NH-

LRMS:

calc'd: 441
found (M+H*):
442

578

0]
Reed
[e]

_0)=

FATATArA

LRMS:
calc'd: 564 -
found: 565
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N A

R

579

h

)

?H

LRMS:
calc'd: 754
found: 755

580

XY

Cl

o
()

LRMS:
calc'd: 603
found: 603

581

<°ﬁ
o)

-S02(CHz)2CH3

e
(
@)
I
o

LRMS:
calc'd: 570
found: 571

582

o<

o
(
o
1
o

LRMS:.
calc'd: 596
found: 597

583

XY

o)
(
o)
I
o

LRMS:
calc'd: 610
found: 611

584

0
<J@(
(o]

T o
)
T=Z
FO

LRMS:
calc'd: 579
found: 580

585

o]
<ﬂ
(o

LRMS:
calc'd: 528
found: 529

586

XY

LRMS:
calc'd: 512
found: 513

580

vl

H,H

LRMS:
calc'd: 574
found: 5§75

581

H,H

HRMS:

calc'd (M+1):
483.3012

found: 483.3008

Physical Data

MS (fFAB): 555.4
(M+1), 391,307
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-137-
534 OH CHx | CHa | MS (fFAB): 569.4
N~ £ 9| 273} (M+1), 553,302
- -C—
535 COH CH CHa | MS (fFAB): 583.4
N7 F 9| 3] (M+1), 302, 282
- -C— _ :
536 o] CHs | CHg | MS (fFAB): 611
HQN'< _ H 3 (M+1), 554
N’ NH (isomer A)
] ) :
-C—
537 0 CHz | CHg | MS (IFAB): 611
HZN/( S = ° | (M+1),325
N’ NH {isomer B)
!
—C—- _
538 _ 0. CHs | CHg | WS (FAB): 626.4
H3CO”< = 5 (M+1), 554
NH
m’
-C—
539 (0] CHs | CHs MS (fFAB): 610.3
H;;C’< T | T |(M+1),460
N’ NH (isomer A)
)
-C— .
540 0 CH H. | MS (fFAB): 610.2
HaeX g9 SHa | (M), 554, 309
N~ NH (isomer B)
[
-C—-
541 - CH CH. | MS
z:‘ § = s = 3 (electrospray):
N 620 (M+1),
N 551,433
_ (';'... (isomer A)
542 N- CHz | CHa | MS
4 ﬁ 3 3 5 3 (electrospray):
N 620 (M+1),
N 551,433
. 8— (isomer B)
. 543 o MS (fFAB): 589.4
HaCO™Y H H (M+1), 510, 277
HY
.. -C-
H

"“\- A
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543 o CHa | CHa | MS (FAB): 627.4
HaCo O‘f £ 31 2731 (M+1), 326, 302
H?'\l '
-ﬁ—
545 0 CH~ | CH. | MS (fFAB): 597.6
_H3C\f g 2| F 9| (M), 302
Hl:l '
-ﬁ.—
546 HzC_ ,CHs MS
N H ‘H (electrospray):
. | 555 (M+1),
5 510,392
547 MS (IFAB): 581.4
Q H IR (M+1), 510
NH -
1
—'?‘_-
| 548 o MS (fFAB): 667.4
O D) H |H | o+1).510
O
I:IH
—ﬁ-—
549 MS
H3C™ g - H (electrospray):
3% Bso . Ho | &2 (M+1), 510
HY
-C—
H
550 Q . ) FAB(MH+) = 611
W
—El—-
551 -CHj MS
N H H (electrospray):
. 624.2 (M+1), 510
I\llH
—ﬁ—
552 : MS
HOH,G, CHzCHs H H (electrospray):
CH 599.2 (M+1), 510
NH
-ﬁ—

-
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gt RY
] ox 'C'LO)\N/H R
R N—W
- No. R W Rl | R27 | R | PhysicalData
343 ' MS
O_ \ﬂ’o H H -CH3 | (electrospray):
O | 524.1 (M+1), 373
3441 o CH CH MH+ =579
<O@/ sszn“CHa | F°|-CHs
P
_ O
345 H CH CH MH+ = 593
<g]:)( ~goN=CHCHs | ¥ 81 7% cHy
} % ~‘0
346 H CHy| CH MH+ = 641
<°©/ ~eN Tl ¥ |cHg
0 0" o
3471 o CHa CH; | CHs MH+ = 655
< ]:]/ 4 2| ¥°|cHg
(e} . N . :
,,s:o
348 CH CH CH MH+ = 669
(Oﬁ/ 3 CHy | =M £ | chg
o ‘s’n
o’ ‘o
349 - CH CH FAB (MH+) =618
(O:©/ O)_Q = 3 2 3 -CH3
© el O
3
350 _ O CcH, CH-=| cH FAB (MH+) = 610
(O:©/ . 2 IR TR
o) | p
351 CHal| CH FAB (MH+) = 620
XY | S F°| ¥7°|-cHs
o)
: OCH3
352 -~ CH-=| cH FAB (MH+) =578
(0:©/ St CHa ol F°|-CHs
o o -
358 (O :©/ :,S {\CHa gHa gHa {CHs. FAB (MH+) =592
- o 3 0 : -
F 354 (O :©/ .:, s (\CHs gH3 _=QH3 (/ FAB (MH+) =530
4 % 0”0 = =

ko
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355 CH CH m.p. = 233-235°C
Hsco-Q’ C}__@ 29 9| .cHs | (deo)
CH3
356 : : CH CH m.p. = 237-239°C
wooL T | © 9 F°|-cHs | (dec)
CHs '
"HaC _
357 : AUCHs CH CH m.p. = 228-229°C
Haco—®/ o o F°|-CHa | (dec)
358 C CH, CH.| CH m.p. = 231-233°C
Haco—Q’ / /\Q Fo| £7°|-cHg | (dec)
359 SR\ CH; | CHs| FAB(MH+) = 564
Hsco’O.’ of,S~‘o CHa H 5 -CH3
360 . CHb»)x Cl H CH m.p. = 225-226°C
(0 _ ,Sf( 2)3 g s SH2| cny | (deo)
N <
o o}
361 (0 O/ YNH(CHz)cha gHa gHa CHg FAB(MH+) =571
oS o ) i
362 CHa CH CH FAB(MH+) = 629
(g I B B R
363 fo) H @ gHa EHS o © | FAB(MH+) =645
(O YN BN T T 3
: ) ; . _
364 \ FAB(MH+) =
OJ:)/ o SHa| CHo| 61y | 670,668
4 = =
(o)
Br
365 | (0 : p n_{(sz CHa| Cha e FAB(MH+) = 571
0 \'0( - CHy ’ )
366 (O :©/ YNH(CHa)acHa gHa gHs g FAB(MH+) =585
o) 0 ) i
367 CH o1 con FAB(MH+) = 632
(0:0/ H 3 F 3 = 3 -CH3
o NN
o]
HaC
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368 o) NH(CH,),CH CH CH FAB(MH+) = 613
(O:O/ ?3( 2)4CHa ghs| SPs| ony _ _

369 CH CH m.p. = 207-208°C
(0@/ YH-CHZCH;; 7 2| 2| -cHs | (dec)
O - .

3701 o CH CH:| CH m.p. = 229-220°C
X IO | | T o |tk

371 ol on m.p. = 223-224°C
S | X | T T o |

3721 o H CHs | CHs FAB(MH+) = 619
¢ J:jr YN©’°”3 T | T |-CHs
o}

o

37 H H CH FAB(MH+) =619
Pﬂ | N gl 2| .o '
° o CHj. |

374 (o@/ \n’n _@ CHz | CHa CHa FAB(MH+) = 635
© O " ~T0CH

375 <C):©/ H OCHg3 CHz| CHs CHg FAB(MH+) = 665
() YN v T

. o OCHs

e 9 CH3 | CHs " | FAB(MH+) =586

(o:©/. ﬁ'f‘oJLCHa T T | -CHs
o)

> | CH CH CH FAB(MH+) = 558
gﬂ 07 S 0 0| -crs |

378 (o':©/ 0 CHz | CHas CHs FAB(MH+) = 572
o ‘n’lo LQCH3 s :

379 ' CHj CHz | CHs FAB(MH+) = 570
CXY | <, | T ¥ _

o} o} CHz
: 380 CHal CH FAB(MH+) = 626 .
' (o:'@/ o?\Q\ SHa | CHa| oy,
o F
F
381 o CHs| CHg FAB(MH+) = 586

-CH3
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382 CH | FAB(MH+) =716
<°©/ b Sl Bd ot
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i
3831 o CHz)a-OCHs| CH3| CH m.p. = 230-231°C
¢ ﬂ Sgg Ol OCHy CHat CHad (| ooy
o) oo .
384} o CHa CHs CHs| CHs ™p. = 244.245°C
¢ ﬂ ' g °| ¥ °)-CHz | (dec)
o NN
o)
RET _ CH CH FAB(MH+) = 608
(o 0?\@ T F | -CHa
0 _
.
386 - CHal CH FAB{MH+) = 560
Sy | Y | FR e
o o
o .
3871 o H3CO CHa | CHa FAB(MH+) = 650
14 :@ = H -CHg
o : -
© ocH
3
388| o y CHa| CHal . FAB(MH+) =610
<o©/ o 4 : : 3
389 _ | CHa| CH FAB(MH+) = 633
3%0¢ o NH, CHs| CHs FAB(MH+) = 599
< ]:jl/ Fo| F|-CHa
o o X CH3
CHga
391 (o NH; CHs | CHs o FAB(MH+) = 599
H L 5 -3
0 \O‘/\-/CHs
CHa
392 ' Br c m.p. = 230-231°C
<2]:)/ /@ SHa | SHa | o | deoy |
%
393 B m.p. = 225-226°C
g " ] o | (en
o
C:" S"‘O CH
3
394 CH m.p. = 208-209°C
(Oﬂ/ | ghs) 21 ons | (deoy
(@) \/,Ss\
G” "0 OCH,
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395 ch. 1 cH m.p. = 218-219°C
(0:©/ /Q T2 £ °|-CHg | (dec)
(o] s// s
: 0" O CN
396 CH CH m.p. = 218-219°C
<°©/ /Q 2| 79| .cHg | (dec)
o ~s2
o’ "0 NO
397 NO CHs | CH m.p. = 228-230°C
(g:©/ 2 T °| £ cHg | (dec)
;,,s o)
398 ' CHs | CH m.p. = 220-230°C
SXY | 5o Ortee| F| #%)0n | i
O o" \\O .
399 ' | cn m.p. = 215-216°C
<O©/ S ocH| £ €% cny | (deo)
(8] 2%\
" NO,
400 NO CHa| CH m.p. = 220-221°C
| <g 2| 2 2| cng | (deo)
~
O"S\\o :
_ CHj
401 - ~~O(CH2)CH3 | CHa | CH mp. = 224-225°C
'(0:©/ o OCH2)CHs S 3 H 8 -CH3 | (dec)
o .
402 (00/ Lo CHa | O | o, | FROMPMI= 673
5 T |CHs
kvl
cl’ . _
403 (o'@/ g COCHy | CHs | CHs | FAB(MH+) = 663
o] NeN - : '
o
404 CH CH FAB(MH+) = 596
{;@/ ‘r@ FO| ¥ 0| CHe
' o)
4051 o OCHz | CHs| CHs FAB(MH<) = 671
{ :U ~ 5 g -CHs
0 o"s\\
O NH,
206 - CHa | CHs FAB(MH+) = 608
o >— 0}__@0‘_' o] £°|.cHg
HaC 8
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407 FAB{MH+) = 5
CI-@- o}__@ g_Hs gHﬁl -CHg (MH+) = 594
CHs
408 ~NU FAB(MH+) = 582
409] o : CHa | CHg FAB(MH+) = 640
SCEISAN $00 9 cong
o s
410 O, H CHa CHz | CHj FAB(MH+) = 619
HaCO ~-N S L
: 8]
CHj
411| o CH CHs LRMS: caic'd:617
< \S/\A T F °|CHs | found (M+H*):
(e -
(o )d \\O 618
412 LRMS: calc'd:603
(0:©/ O:SW %Hs ?H“ -CHz | found (M+H*):
1% ' o 604
413 CH CH LRMS: calc'd:673
(OK)/ >s | §°|-CHz | found (M+H*):
o 0™ 674
414 ' ~ | cm.| cn LAMS: calcd:673
<0]©/ o‘s/\@ T o| F°|-CHa | tound (M+H*):
. O . [\
(s} Ci 674
415 - _ ' CH CH LRMS: calc'd:659
<°©/ o?s—@ | ¥ °|-CHs | found (M+H*): |
o S 660
Cl
416 . ! LRMS: calc'd:667
<O©/ \Ha gHa gHa -CHz | found (M+H*):
o 0=S; CHs 668
O Chy
417 ' H LRMS: calc'd:639
(Oﬂ ;s—Q g : %Ha -CH3z | found (M+H*):
.0 0% 640
O CH,
4181 o CHz | CHs LRMS: calc'd:645
< :©/ -S02(CH2)2CF3 - K 5 -CH3z | found (M+H*):
0 ' _ 646
419 ' LRMS: calc'd:673
(o@/ CHs SHa| SHal o | hes 1
o >s ' 674
O™
O ¢
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- 150- hydr ogen, acyl, al kyl, al koxy, al kenyl, cycloal kyl, cycl oal kyl
substituted -145- '
420 o ~ CH.| CH | LRMS: calc'd:639
< U 053\,/\© o1 ¥°|-cHs | found (M+H*):
] 0 o 640
421 cl . CHa| CHs| LRMS: calc'd:611
-S02(CH2)2CH3 H ¥ | -CHs | found (M+H*):
422 cl CHz| CHj LRMS: calc'd:597
\ { -SO2CH2CH3 3 ¥ | -CHg | found (M+H?*):
Hi0C 598
423 cl CHz| CHs : LRMS: calc'd:623
_@_ 0 T T  {-CHs | found (M+H*):
Hy0C . ' 624 .
CHs .
424 _ ' LRMS: calc'd:637
¢ o (S| SHal o | found (M+H*):
Hi0C @ CHa 637
HsC
425 CHa| CHa LRMS: calc'd:547
@— -SO(CHg)oCHs | T .| T {-CHs :;::gd (M+H*):
426 CHz| CHs LRMS: calc'd:533
@— -SOoCHoCH3 T T |-CHsz | found (M+H*):
534
4271 £ . o CHs| CHa LRMS: calc'd:627
X -SO2(CH2)2CH3 ¥ ¥ | -CHa | found (M+H*):
F O 628
22| r o - ol on LAMS: calcd:639
N o, . T 0 ¥ 2| -CHa | found (M+H*):
F O . 640
CHs
429 o) CH CH LRMS: calc'd:580
¢ ﬂ ‘n’[\\ N T O ¥ |-CHs | found (M+H*):
(e 3 o 581
430} H CH CH LRMS: cale'd:603
ab_ o £ 2| £°|-CHa | found (M+H*):
Hs0C 604
» ’ CH3
431 H ' CH CH LRMS: caic'd:580
H 3}3‘ \"/[-\\ N | £°|-cHg | found (M+H*):
y sOC o ' 581
0
< 432 ' CH LEMS: calc'd:595
@'_ ' @ gHs 5 3 -CHs | found (M+H*):
o Q 596




with one or two groups selected fromthe group consisting of alkyl and

car bonyl , cl oal kenyl, bicycloal kyl, arylal kenyl, benzyl, benzyl

substi t ut eP}yQ/\?alﬁz??p to three i ndependent |y sel ect ed R3 groupBCTﬂE97ll3383

cycl oal kyl al kyl , pol yhal oacyl, benzyl oxyal kyl, hydroxyC2- C20al kyl ,
alkenylcarbonyl, aIkyIaryIsquonyI alkoxyqq%bonylan1noacyl

al kyl sul fonyl, or arylsul fonyl, addltlonally when X is -CH2- R may al so .
be -OH;, in further addition, when X is not N, R may al so be

hydroxynethyl, in further addition, R and X may combine to formthe 10
group Prot-(NOAA) rNH whereinr is an integer of 1 to 4, Prot is a

ni trogen prot.edtg ' Whe 'S L, 1 |

anmino acid or % er efff }—or whep £fs

peptide of an i : | ove aturally 0q
; er-r-]—a-nd.

an enanti oner t Rl

Rleory
sel ected fromt ti of I*-I C&bkyIQHaalﬁ{}\y L%P@ﬁf-ﬁ%
cycl oal kenyl, Hi %yano ~ lar nqd found (M+H*):
lydr am di rjpo ' al koxycarsr%nyl al kyl,
P o MS: calpaess H

HI ot Mduntmaif V)
xyal kyl ; aodlthnally Bsgrr| and

al koxycar bonyl ,
phenyl al kyl, {785 ca;1 [ yo>§E

hot h ngt ZHey

- OH, (prowded R er}r]
-CO al kyl, -COdcyl,

R21together mayformthe gr pO-CH err], = OQ[err], =N- CN
=N-N(R[err]) [ erjd - —Fad —Ckk
=C 8loro - - p= 212°214°C
al kyl ene, =C-al or<0f@eﬂ [errfdn furt hgﬁsqld@:{sl O.BHer ﬂgc} _
529 ¢ CH3 | CHs m.p. = 215-217°C
XTI | orecrzcks £ F7°|cHs |(des)
530 '(o :©, CHg CHs | CHs| . ?&.;): 210-211°C
o W\CHa s s 3 .
531 CH CH CH .| m.p. =223-225°C
XV | Mo¥ow | T F°ome |
o HsC CHgs -
532 cooch.crie I ol on m.p. = 200-211°C
Xy 2| 30 0 cons | (eo)

HRMS

calc'd: 612.1935
found: 612.1952
m.p.=187-197°C
OH | HBMS

H H r calc'd: 606.2638 -
CHa found: 606.2638
HaC , . m.p.=185-185°C

OH | m.p. =178-188°C

563 o
g
(0]

564 o
.9l
0

565 o
gl
(o]

566 |- o)
g
(@]

15k

OCH, | HRMS
calc'd; 606.2638
found: 606.2633

5| bl

Ha _ m.p.=175-183°C
567 OH | HRMS
(0 H H r calc’'d: 656.1430
o found: 656.1438
Br m.p.=185-192°C
568 HRAMS
<°:©/ = gl ¢ (OH calc'd: 634.2951
o CHs found: 634.2968

HaC m.p.=185-195°C
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-151- and Rz[err] together with the carbon atomto which_the %Ese
attached n¥YP P8Q529 form the group “or Rerr] and W#ﬂl 3
together with the carbon atomto which they are attached may forma
saturated heterocyclic ring containing 3 tod47-carbon atons, 5 one or
nmore of which may be optionally substituted by al kyl, and one or t wo
groups i ndependently selected fromS, O and NRerr]; [err]

Rlerr], Rerr], Rerr], Rerr], and Rlerr] are independently selected from
t he 10 group consisting of alkyl, H halo, alkoxy, benzyl oxy, benzyl oxy

substituted by [FBggT0 ar_Aamnopl kyl, hal oal kKyll 1CH?, I ydgﬁg bal gl |, HAMSI 0, cyanb,
sul fonyl, hydrdxy, lang rI@glnk/’rSQa(ﬁﬂz)zﬁblanyl | Fhi p ,(pol veaid'd o
acyl oxy, tri al i yP, kyl bul fonyl , aryl dul fo |, apyl, 4 R8ndicEP%
: . : .p.=205-215°
al kyl sul finyl; DNELerr] e DCONE—a ey o (P'é BVS
di al kyl am noal - N( errj, :k/i)? rir
- NHCOO- al kyl ‘?@fﬂ k/Té,%% ' hydr Gxydl kyl nor M %9‘}‘223393
each Rerr] and Rierr[” is independently sel dcted |f rom fhe grlogm.=175-185°C
consi sting of H Ry prpvideg_tnat wnign JEgrane | TOH sj or
- C(SRlerr])[err]f, (b@’p Of.é} ' ‘-?‘3 g0 Féﬁ calc’d: 620.2794
o] CHa found: 620.2805
. m.p.=185-190°C
0 : RSO
17
O=g N
<
@)
’ No. W R30 Physical Data
553 ' : LRMS:
-S02(CH2)2CH3 -CN "§ calc’d: 573:found (M+1)*: 574
554 ' LRMS:
O, : -CH3 calc'd: 574
555 o - LRMS:
) |cHe |eawusm
(o) found (M+1)*: 677
556 . LRMS:
-S02CH2CH3 «CHa calc'd: 548; found (M+1)*: 549
557 ' LRMS:
-80oCHoCF3 -CHa calc’'d: 602; found (M+1)*: 603
558 ' LRMS:
"s’<.] OH | calcd: 560
o o found (M+1)*: 561

UN
?@ O ¢

588 © . MH+ =610

ks
s
%
5
s



bot h R[err] groups cannot be H,' d in addition, when Xis C(ORerr])[err]
errJ)[er,r], t he tmamﬁ—n—%nay be joined to form

and i ndol yal kyl 5 or |netoforman
yal Kyl g, . A compc% vnﬁ?%&%&tmﬁ%r@%@

al kyl ene group;

al koxycar bonyl , am no- carbonyl ary&pxycarbonyl

al kyl am nocar bonyl , di al kyl am nocar bonykj~
arysul f onyl '

yl,

cycl oal k

or cyano,

addi ti on,

gt al kyl suI fonyl,

or -Serr]-N+Rerr]g_x
hydr oxyal kyl , am noaIFf<yI

10 Rlerr] and R[érr areRt

(CH[err])[err] (whereln risltoé6), in Rzas._zfurther addltlon
and Rlerr] can also be hydroxy, -N(Rlerr])[err], -

ST L B G 4l et aﬁ%%g[@%h q%ﬁ)éﬁkﬁfeﬁb}e patts, esters, and "

is aryl

or

solvates thereof,
wherein one of Y and Z is N and the other is N, CH, or C-alkyl;
X is -O-, -S-, -SO-, -S02-, -NR®-, -CO-, -CHg-, -CS§-, -C(OR5)5-,
-C(SRS5)2-, -CONR?20-, -C(alkyl)2-, -C(H)(alkyl)-, -NR20-SO2-,
10 -S02-NR20- -NR20CO-, -O-CO-NH-, -NH-CO-O-,

T A S LI

C‘)= l'\'l —C— !’;! _ O Cc- alkyl
—N—  —C— |  -cH-,—C—

N . =C= . gy - ~CH-. C ,

g om e R
-C— | —CH- CH=CH— , —C=C— _NH-C-NH-,

36 .

R35 . (':O (/ ) ' I:I(R?J)a (')—alkyl .
| (Q&z O NH N co co R

N N N (GHJes  (GHos M

Rlerr] is H alkyl,

r] -CON(R[err])[err]
h as Rerr] and in

two Rlerr], Rerr] and R32 g ups may formthe group

or
(CR[err]) % 9§/9529 wherein p | 4;  PCTAUSY7/13383

- Rerr] is independently sel ected f l" W“SI sting of H, alkyl,
aryl al kyl, cycl oal kyl, aryl and aryr stibstt 1 tru th R3 and R4 as def| ned
herein; 25 each R8 is independently selected fromthe group
consi sting of H, hydr oxyal kyl or alkyl, or two R err] groups nay be
joined to forman al kyl ene group;  _44s. Rlerr] is-H alkyl,
aral kyl;, or acyl; ‘Rerr] is H ar yI or al kyl; WO 98/ 05292
-152- Rlerr] and R err] are independently selected fromthe
gr oup consisting of H, alkyl, hydroxyal kyl, arylal kyl, am noal kyl
hal oal kyl , WhatisiGlaired; al kyI t hi oal kyl, car boxyal kyl, imdazol yal kyl,

al kyl, -CO cycl oal kyl ,

aryl,

R err]
]

. =CH- , —C—~, —C— ., =N-CO- , -N-CO- or ~CH- ;

=L



15 heteroaryl, the CORerr] Watorﬁin the R33 group;
R34 is al ky, alkyl or aryl and in addition Rerr] may ai’é‘ﬁ &3
when Nerr]@r?&n%ﬁrr] t oget her m,'!mnﬂlmmnl tomto which Ig?/ arg83

attached forma saturated hetero ining 3 to 7 carbon

atons and two groups I ndependent |y sel ect & fromsS, O and NRerr]; 20
Rlerr] is -CHerr]- -NR[err]-- or -O ;. R err] |s-NH[err],.
al kyl or al koxy; R37 is independently selected fromthe
group consisting of H and al kyl; -149- Rlerr] is
-CO(CHerr])[err]-ORerr], -SOerr]-(al kyI), or
[err] 25 . Wwherein gl and g2 are independently g5, provided that
the sumof g[err] ot g[err] is 2-5._ an Rl err]
and R[err] are indep el e from N consi sting of
—O and (H/H. 3 oun of m 1 wherein Y and Z are
3. J; o of cla 1V\/nere “"Fs CH-and Zis N WO
98/ 05292 - : PCT/ US97/ 13383
- 153- 4, A corrpohed of any Rﬁ clalrrs 1, 32 or 3RMerein Ris [err]
RZ_EJL/\\/\D_;# |/7\| /\/ﬁ N
Cod AT )
. 0-2
R®
R /L TS " \
N, NN I e ONT
- R NP RN
N . N 4 oo
R
Ffa b NeNRO NN °>
IR a §
~EL X \ /4
s 4 N —{ N (I /
kS) N . l\lj/
| RZO ?
. RG - a !;"{7
5 R7-csc_—c:||-|— R-CH;—~C== C—  (REjy C=—=C==C—
Xt N—

(wherein X1 is -CHa-, -O-, or -NR”-).
/_—_t‘ / /=/g RL—EN:/_P—RS RO
.R';’Yv_o R A g . Alkyl—N—&—
Nx

: PN
lkyl-N(alkyl)}-CONH——~ ——
Alkyt-N(alkyl) L |

N\

kykN  N-CgHs Alky-N N

Alkyl- N-CgHs- yi- -

\__/ \/

b N\ \
ACY]."N -CGH4 /

10



5 5. A corrpound of any of _clainms 1, 2, 3, 4 or 5 wherein R3 and R4 are

Rierr] - WOSSOSHBet her T or m ymN uEI 1 Ind whér 61 n at PEBESOTARES of
Rlerr] and R28 is al kyl :mmmmﬁ“""llllmnorrpound of any of clains 1,
2, 3, 4 or 5 wherein Rerr] is?”* [err]

and Rlerr] is Hor CHerr]: Rerr] and Rerr] are d._and R33 is
ort ho-substituted aryl or heteroaryl. 15} THIS SH T
claim6 wherein Rerr] is : [er{éo_ CE% und of

any one of clains 1 to 5 wherein Rerr] is

[err] 20_ hyaldog%?h4 a'c?;l a )Hy!alk%w g‘ﬁ%n@ﬁ%ycﬁ?’ 2alk%/rl ecycloalkyl subst;tuted

with one or two groups selected from the group consisting of alky! and
carbonyl, cycloalkenyl, bicycloalkyl, arylalkenyl, benzyl, benzy}
substituted with up to three independently selected R3 groups,

5 cycloalkylalkyl, polyhaloacyl, benzyloxyalky!, hydroxyCz-Caoalkyl,
alkenylcarbonyl, alkylaryisulfonyl, alkoxycarbonylaminoacyl,
alkylsulfonyl, or arylsulfonyl, additionally, when X is -CHz-, R may also
be -OH; in further addition, when X is not N, R may also be
hydroxymethyl, in further addition, R and X may combine to form the

10  group Prot-(NOAA)-NH- wherein r is an integer of 1 to 4, Prot is a
nitrogen protecting group and when ris 1, NOAA is a naturally occuring
amino acid or an enantiomer thereof, or when ris 2 to 4, each NOAA is a
peptide of an independently selected naturally occuring amino acid or

" an enantiomer thereof;

15 R1 and R21 are independently selected from the group consisting
of H, alkyl, alkenyl, cycloalkyl, cycloalkenyl, bicycloalkyt, alkkynyl, cyano,
aminoalky!, alkoxycarbonyl, aminocarbonyl, hydroxyamidino,
alkoxycarbonylalkyl, phenyl alkyl, alkylcarbonlyoxyalkyl,

R3 R3

s& & 8 N,
l /5__34 _._"/\\j._p} __(_\/194 ___(\‘_‘}'_94 __'{ /’
7 "\N/ , \ N §

1 |
K éN N/ ' NXR 4
Rs Rs R3 . ’
Sy £ W e  phort  NN-RZ NN
J A, ™ L
N 4 i S N )
R R20 R20

'?8? '\‘/\ (\ARS

alkyktN—C—  ~ \R3 "

20 i
H, —OH, (provided R1 and R21 are both not —OH and Y is not N), formyl, -
—CO alkyl, -COacy!, —-COaryl and hydroxyalkyl additionally R and
R21 together may form the group =CH,, =N-OR®, =N-CN, =N-N(R® )2
alkyl
4 =CH-alkyl, alkylene, =—C—alkyl or =C(halo)z; in further addition, R
i



9. A conpound as defined in claim1I selected—froemthe gr'oup

consi sti ng waj osaspgxound nunbers 17, .34, 35pcPAIS9TNIIE
- 154- 37, 41, 43, 44, 49, 53, 'mm'@mi mﬂﬂjﬁ 9, 80, 82, 84, 85, 94,
98, 100,108, 121, 126, 127, 137, 145* 1%1,. , 155, 162, 166,
178, 179, 181, 185, 190, 191, 194, 199, 214, 215, 216, 225, 247, 253,
256, 257, 337, 339, 340, 341, 349, 351, 5 367, 409, 459, 479, 488, 489,
490, 500, 501, 502, 503, 505, 506, 507, 515, 516, 517, 555 and 562
fromthe tables of . ~ ~-conpounds appeari ng'1§ﬂ't he specification. 10.
A phar mace'uti',ca_I;-___-_conBGsi"t'i'on whi ch conprises a conpound as 10 defined in
claim 1 in conhis&nd B&' ipgether withy thewarben atom tacwhkich they are attaghed inaay

11. A process for the preparation of a pharmaceutical conposition as
defined in claim10 conprisin G@xi ng L)(;\ und as clainmed in any - 15 of
claims 1 to 9 with a pharnaceptheaidy ac Extable carrier. 12. The
use of a conpoundoun tbegraup 4 or the ?frégar tioP of a medi canent for
treating a cogni tgy\e ahdwrfgggmmaﬁ e cHITHPERmM 16 Whichitheyard! dttdcied

treating a cognitive, or neur I.sease 0

g erative,_ di, . cn‘g}rlsmgln
separat e cont ai népay foym assaiyrat g aipeyplita Fring containing 3 1o 7 carhon @termsi or
use in conbi ngti ghe bNmYRE ofavliich May bewptionaliy substituted byclikyl 2866 onel br

claiml1l and in a separ ate.r(ignt ai

two groups ifdepéndently Selected from S, O, and N-R20;
R2is |
. R_30 R31 R34 R31
3, - R33 - 3
| 2 LN N
/ ~ \n/ ' / g \n29
R32 0] R32 .

R3. R4 R22, R24, and R25 are independently selected from the
10 group consisting of alkyl, H, halo, alkoxy, benzyloxy, benzyloxy
substituted by nitro or aminoalkyl, haloalkyl, polyhaloalkyl, nitro, cyano,
sulfonyl, hydroxy, amino, alkylamino, formyl, alkylthio, polyhaloalkoxy,
acyloxy, trialkylsilyl, alkylsulfonyl, arylsulfonyl, acyl, alkoxycarbonyl
~ alkylsulfinyl; -OCONH2, -OCONH-alkyl, alkylaminoalkyl,

15  dialkylaminoalkyl, -COOH, -CON(R20),, -OCON(alkyl)2, -NHCOO-alkyl,

-NHCO-alkyl, phenyl, hydroxyalkyl, or morpholino; '

each RS and R is independently selected from the group
consisting of H and alky}, provided that when X is C(ORS)2 or C(SR5)z,
both RS groups cannot be H, and in addition, when X is C(ORS)2 or

20 C(SR5)y, the two RS groups in X may be joined to form —(CR203)p-

' wherein p is an integer of 2 to 4; :
R7 is independently selected from the group consisting of H, alkyl,
_ arylalkyl, cycloalkyl, aryt and aryl substituted with R3 and R4 as defined
herein; . -

25 each R8 is independently selected from the group consisting of H,
hydroxyalkyl or alkyl, or two R8 groups may be joined to form an alkylene
group; L

_ R® is H, alkyl, aralkyl, or acyl;
; | R20 is H, aryl or alkyl;



acetyl chol i nesterase inhibitor, .Whl bi tor each being 25
I n a pharnaceutically accept abl € carrier an I ned uant | t | es

bei ng an ¥Pr85?%e anount . Zf"myng corrpoundP i
conbi nati on with an acetylch ’mg !f@i itor for the 30
preparation of a nedi canent for treatf ngt a &ogn ve or

neur odegener ati ve di sease.

-152-

R27 and R28 are independently selected from the group
consisting of H, alkyl, hydroxyalkyl, arylalkyl, aminoalkyl, haloalkyl,
thioalkyl, alkylthioalkyl, carboxyalkyl, imidazolyalkyl, and mdolyalkyl or
R27 and R28 may combine to form an alkylene group;

5 R29 is H, alkyl, -CO-alkyl, -CO-cycloalkyl, alkoxycarbonyl, amino-
carbonyl, aryloxycarbonyl, alkylaminocarbonyl, dialkylaminocarbony!,
alkylsulfonyl, arysulfonyl or -SO2-NH-R20;

R30 is H, alkyl, aryl, cycloalkyl, hydroxyalkyl, aminoalky!,
-COOR20, -CON(R20), or cyano; ' :

10 R31 and R32 are the same as R30 and in addition, two R30, R31
and R32 groups may form the group -(CH2)- (wherein r is 1 to 6), in
further addition, R3! and R32 can also be hydroxy, -N(R29),, -O-acyl,
-N(R2%acyl, -OCOOR?20, or -OCON(R20),; |

R33 is aryl or heteroaryl, with the proviso that when R33 is

15 heteroaryl, the CO-R32 bond is to a carbon atom in the R33 group;

| R34 is alkyl, cycloalkyl or aryl and in addition R34 may also be H
when R and R21 together with the carbon atom to which they are
attached form a saturated heterocyclic ring containing 3 to 7 carbon
atoms and two groups independently selected from S, O, and N-R20;

20 R35 is -CHz-, -NR20- or -O-; |

' R36 is -NHa, alky! or alkoxy;
R37 is independently selected from the group consisting of H and
R38 js -CO-(CH2)o-5-ORS, -SO2-(alkyl), or

—C/(% Hés

25 wherein g1 and g2 are mdependently 1-5 CI;2>rovu:{ed that the sum of g1
and qz is 2-5; ‘and
R39 and R40 are independently selected from the group
consisting of =O and (H,H).
30 :
2. A compound of claim 1 wherein Y and Zare N

N A

3. A compound of claim 1 Wherein YisCHandZis N
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4. A compound of any of claims 1, 2 or 3 wherein R is
R4 3
R3 v " N=
h— X D
_ » 0~ ,or . N |
and X is O, SO, SO2, CHz, CH(alkyl), C(alkyl)2 , CH(OH), or N(R20)CO.

5 5. A compound of any of claims 1, 2, 3, 4 or 5 wherein R3 and R4 are
H; either R is H, cycloalky! or alkyl and R21 is H or R1 and R21

VAR
o_.0O -
together form =0 or —><4—— ; and wherein at least one of R27 and
‘R28 is alkyl. |
10 6. A compound of any of claims 1, 2, 3, 4 or 5 wherein R2is

r3 RA
A
7\2/ N YR )
H32 . O
and R30 js H or CH3: R31 and' R32 are H: and R33 is ortho-substituted
aryl or heteroaryl. '

15 7. A compound of claim 6 wherein R33 is
' CHa o CHaCH Hay Cl
. 3
© O oD D
» » R . S 9 s .
8. A compound of any one of claims 1 to 5 wherein R2 is
R - R31
3%

/ ~ \329
H32

20 and R34 is methyl and R3! and R32 are H.

9. A compound as defined in claim 1 selected from the group
consisting .of compound numbers 17, 18,25, 30, 31, 32, 34, 35, 36,

Com,
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ﬂ4_15_,44 &9.,5_3..5:4_,5_6.,57 58, 59, 80, 82, 84, 85, 94
00, 1 127. 137, 145, 151, 152. 154 15

152, 166, 178, 179, 181. 185, 190, 191. 194, 199, 214, 215,
16, 225, 247, 253, 256, 257, 337, 339, 340, 341, 349, 351

367, 409, 459, 479, 488, 489, 490, 500, 501, 502, 503, 505,

506, 507, 515, 516, 517, 555 and 562 from the tables of

compounds appearing in the specification.

10. A pharmaceutical composition which comprises a compound as
defined in claim 1 in combination with a pharmaceutlcally acceptable
carrier.

11. A process for the preparation of a pharmaceutical composition as
defined in claim 10 comprising admixing a compound as claimed in any
of claims 1 to 9 with a pharmaceutically acceptable carrier.

12.  The use of a compound of claim 1 for the preparation of a
medicament for treating a cognitive or neurodegenerative disease.

13.  Akit for treating a cognitive or neurodegenerative disease
comprising in separate containers in a single package pharmaceutical
compounds for use in combination, in one container a compound in
accordance with claim 1 and in a separate container an
acetylcholinesterase inhibitor, said compound and inhibitor each being
in a pharmaceutically acceptable carrier and their combined quantities
being an effective amount.

14. . A method for treating a cognitive or neurodegenerative disease
comprising administering to a patient suffering from said disease an
effective amount of a compound of claim 1, alone or in combination with
an acetylcholinesterase inhibitor.
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