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Di hydr op s and Uses Ther eof This applicati

conti nuaﬁ%ﬁ}’fwgart of US 5 Serial No. 08/340,611 ciiit:ll(ﬁsd 'I{lg‘{/zgnber
16, 1994, the contents of which are incorporated by reference.
Throughout this application, various references are - referred to

W t hi n parent heses. Di scl osures of these publ i cations in  their
éntireties are her eby 10 i ncorporated by reference into this
application to nore Dihydrbpyrilebdinés ahd YbaseTherees art to which this
l-nventi on pertains. - Background-of the Invention 15

The designation "a[err]” the appellation recent |i>-/ approved by the
| UPHAR NonenZhdsur eppdriwiattion f grs t e contimpatviowsiy-pastgnafedU:8Lerr]”

cl oned S“btyl%%%lo“kb' 1°88/340, 619 t??&lé%%NB%ﬁx%Qf 389 | 99oGhanesle

Nonmencl at ur e g G rdl estone, 19 However
t he desi gnat F@ﬁt&[né'-ﬁ'] <P% u’§ Bachnr AXfhoutRERFBOEBERLC atf¥%n re erenfg -t he

supporting t Q‘h&%g@ﬁiﬁtf | HHieH Tébp’qud%ftitcmt hevarious'’ eﬁéﬁéﬁénaabt yage

recently rena err nce in
nomencl )altt ur erfr'l'% st nl"’ﬂ":gééln %?féeré(%)heseﬁm qu]él?‘éggﬁPﬁ sﬁyﬁgemﬁl ch
has been despgbauexitﬁ[oersr] in their, tlmrtdreties af earje undbereby

curreﬂb NOMEI G, g o?:)ated bcyep:foﬁéf;&%%e ihfo %gus r%g}.ﬂ. n JESChbREi On

unl rost atic
Hyper pl asi a EBRH, dbscrabbl ethen$'gnte of mhat ant ﬂPpeWhﬁé’b‘hyt i8 a
progressive GaRdfiQ4h I's characterized by a nodul ar enl argenent
of prostatic t1 ssue resuﬁtlng i n obstruction of the urethra. Thi s
results in increased frequency of urination, nocturia, 35 a poor urine

stream and hesitancy or depa¥kéfoshdlbfNghe Inventhen urine flow.
Chronllg consequences of BPH can
The designation ‘“a,," is the appellation recently
approved by the IUPHAR Nomenclature Committee for the
previously des:i.gnated “a,.” cloned subtype as outlined
in the 1995 Receptor and Ion Channel Nomenclature
20 Supplement (Watson and Girdlestone, 1995). However,
the designation a,. is used throughout this application
and the supporting tables and figures to refer to the -
‘receptor subtype recently renamed “a,,”. Since in both
the old and new nomenclature there has only been one
25 unique' receptor subtype which has been designated .
(i.e., there is no @, under the current nomenclature),
“O?ic”-*." is an unambiguous description of - this unique
ree{ ] t':or subtype. '

30 Benign Prostatic Hyperplasia (BPH), also called Benign
' Prostatic Hypertrophy, is a progressive condition which
is characterized by a nodular enlargement of prostatic
tissue resulting in obstruction of the urethra. This
results in increased frequency of urination, nocturia,

35 a poor urine stream and hesitancy or delay in starting
' the urine £low. Chronic consequences of BPH can
include hypertrophy of bladder smooth muscle, a
decofnpensated bladder and an increased incidence of



I ncl ude hypertrbphy of bladder snpoth nuscle, a deconpensaﬁed

bl adder and an i ncreased i nci dence of VWO 96/ 14846
PCT/ US95/ 846 - 2- ur PEEUSO5/15928
i nfection. The specific biochem ca% , hi st ol ogi cal and

phar macol ogu&qha&r}npef:aees fﬁfb ddifion. T 03bats lfet e SN Igadglng to

t he bl addeﬁ'?é,r outl struction ~are
However steologigaly éﬁﬁ%nph@mspﬁlpgls@ﬁm Mpwrtto.else af |t1hecapabl e

phenormenon ba-bstﬂateagléwemh& PeRHBALGON.to . BERkI S
appr oxi matelo% %%gf rral es overnot he abg ofo b(g'add&rreéﬁy, I n the

United States, ¥bi c &Mt 1 eat HoWeseR /i s Bhegery
(LepoB, H., devellopt@nt cm |Bﬂ!l:51é~loc:bhs£ﬁafed t6 peblar 11919&&&.3 abﬁ!er

400, 000 21 te m ] erf L med. ual I Ly from
1986). A rreghgrlngﬁgib?lt e?zﬁgt |RE/€ t% gery Fs %?%‘SEP g o
desirabl e. Ob$REVEd Ay mwlﬂwel%rw y)f fmarles over ttrlmtagm cEPH i ncl ude

the morbi di yy.r ateuefeAElPPeRa it Honite & 1 Ené! 42 ?‘at é‘rm‘g%ptorrs as
Y S

per si stence gr .recyrrence StI‘UCtI ve and Irri

wel | as thechoice rgn???%%%‘ﬂgcggﬁ &15 SHrgEexy (Lepor, Ha-Adizalkes gic
recepdors CUEEMesh Nowih AherMpdi7,Res512Q1990R9V.. . BwedO TP D00 1989)

are s ecifl rotei.ns Jocated .i.n the peripheral and

centrgl ner gggegg %%%%Stgerrgr&n = ét?é?‘eéindatﬂ%yf hr‘d%’n’ouf £xam pody.

These receplBB6)ared mﬁﬂ:tarna]svaltnémaﬁwecmt sulrbe&g' is el

hysi o1 09) cabelunabponapdad. | hife " 2RRIREN SRR YAt @ngets for
I

drug devel o energlc ve n
devel oped ovEeathBIpBEH W@C1Ude tly%am@rm@waase |cn'tlame>p@|na|tudnewe

phenpxybenzgpbsedure 1na€§!d8i'§§'0ﬁéﬁ ( é%&@%'&hc%f o&y%cé&&%n@(‘é)

naphazol i ne }(1 "Hf est ant apr acl oni di_ne treating 30
gl aucomn) . CRSBHFERLVE; ub’g Eﬁtbgebwcﬂéﬁ/\m aft well ast\de distinct
cl asses: siagnﬁfscant(cbsm ofneuragedy. naphazol i ne are agoni sts),
which mmc the receptor activation properties of t he

endogenous : neurotransmtter norepinephrine, and ant agoni sts 35
(phenoxybemradfinenangipr avecsprors dMcgymtilst spt.whath Med. Res.

20 Rev., 9, 407-533, 1989) are specific neuroreceptor
proteins located in the peripheral and central nervous
systems on tissues and organs throughout .the body. |
These recépto'rs are important switches for controlling
many physiological <functions and, thus,- re_presént

25 important targets for drug de\ielopmént « In fact, many
a-adrenergic drugs have been developed over the past 40
‘years. Examples include clonidine, phenoxybenzamine

andi-prazosin (treatment of hypertension), naphazoline

£ ,decongestant) , and apraclonidine (treating

30 glaucoma) a-Adrenergic drugs can be broken down into
two distinct  classes: = agonists (clonidine and
naphazoline are agonists), which mimic 't;he-_ receptor

~activation properties of .the = .endogenous
neurotransmitter norepine_phrine, . and antagonists

35 (phenoxybenzamine and prazosin are antagonists), which
act to block 'the'-eff_ects of norepinephrine. Many of
these drugs are effective but also produce unwanted



-a?; to block the effects of norepi nephrine. Many of t hese drugs are
effective but also produce unwanted WO 96/ 14846

PCT/ US95/ WOP5H4846 - 3- PGSy e s (for
exanple cl oni di ne produces dry nouth and sedation |n addition to its
anti hypertensive effects). 5 _3-During the past 15 years a nore
preci se under st andi ng of a-adrenergic receptors and their drugs has

evol ved s:.déhéﬂﬂébtlsn@f@ﬂséﬁarﬁﬁléﬂt¢I¢ﬁlé£ﬁ§tpf¢!dud?ésQirjr(md:&?l?
only one a- adrenerﬁgg receﬁtor s known to exis ween 1977 and

1988, it wa@hdccH B 189918300 NG ¢ 5%nﬁwmﬁﬂy3?é;e%ﬁlY%ast t wo

a-adrenergleffects)receptors-fa[err] and a[err]--eX|sted in the
central and peri pheral nervous systens. Since 1988, new techni ques
in nol ecul ar biology have led to the identification of at | east six
a- adr Bner gi Burfé@gptté\es PRfitc L xyearg 5a morfr prgrdee undexsafiandingd

peri pher al r "
and a[err] By| ulﬁ? r‘i#i‘%:F Eseé:Be%tc?ié? and eheif] drage Has aé\ﬂﬂ\}eda[err]

: ) cases,
i s not knowkhEPEghs épyrease ﬁﬁﬁﬁ?ﬁﬂﬁkﬁ(ﬁQ£B§i¥Y're§HH%§% ﬁﬁ?ﬂi body are
control I ed byigacénef ot—raa&@ﬂe&@aw ot@ceptbradeis i Gmowz) to oax:tsmt

a- adrenerglc dru I sel ec for,_an renergic
receptor. 8‘% é@ l?dgi ﬂé/ee’proﬁfucexﬁﬁt O%Fggslé%’ e &kggwhl ch may
be arori but ed:.ent:.f:.tco ¢d>mmmnpbxar thaxdr anerlgast etept @r-agmmmi@y 25

Si nce the ns ctive_ t
onee U Bg‘ﬁgcégl% . ARNSERG aV é’xf&t’:é&or‘?ﬁ Stﬁévecentrraollbef‘élz&érezgg' bed

(1976)), repsm@@etmdt nervouSt ﬁBSﬁ§ﬁ§eI e2inge léa%mtrzﬁbm%q hniques

phenoxybenzayi gg1etdiar biol %hﬂé“ﬂéa'ﬁﬁ“ﬂhk‘ﬂ&éﬁﬂﬁﬂﬁd&&hdﬁ 6f*4 Thi's
drug may 30 produce its ef ts ?gélnteractlgg W th,a-rece to

| ocat ed on Bfe peddtat &i¥oRs re@ 1Qr ugesPREeTs  whighyq
si gnigi cant tardaigiicieC thes vehtaaldand peydpirdal nervoas ha;mta—:-mtu ch

severely ligt ils upe '&'nt,ref}f 489 o, (Bylund, D.B., FASEB J., 6,
832 (1992)). In many cases, it is not known precisely
which physiological responses in the body are
controlled by each of these receptors. In addition,

20 current oa-adrenergic drugs are not selective for any
particular a-adrenergic receptor. Many of these drugs
produce untoward side effects which may be attributed

to their poor ac-adrenergic receptor selectivity.

25 Since the mid 1970’s, nonselective a-antagonists have
beemnr prescribed to treat BPH. In 1976, M. Caine, et
al. (Brit. J. Urol., 48, 255 (1976)), reported that
thedannSelective a-antagonist phenoxybenzamine was
useful in relieving the symptoms of BPH. This drug may

30 produce its effects by interacting with o-receptors
located on the prostate. ‘However, this drug also
produces significant'side effects such as dizziness and
asthenia which severely limit its use in treating
patients on a chronic basis. More recently, the

35 o- adrenerglc antagonlsts prazosgin and terazosin have
also been found to be useful for treating BPH.
However, these drugs also produce untoward 31de_



patients on a chronic basis. More recently, the 35 a-adrenergic
ant agoni sts_prazosin and terazosin have al so been f usef ul
for treaw(?ﬂ‘?‘ﬂm. However, these drugs al so producegﬁ&’g&ﬁr@ i de

WD 96/ 14846 PCT/ US95/ 15025
-4- effects. It has recentlygheen discovered that the a[err]
receptor is responsible for nediating the contraction of human

prostate srefifdctaiscl 2t h&burboenklly Beetil discovered .thadD ©OHé 18989, 1994,

, 0 99 ) d
odi ot os Y9certor IB, resBonsinThe HIBC Hea Htind knd Pt radidal STur Y
t he afr chumant pafosBRIten smodbbr aami%l deluthowski, Rt BéEr

studi es hayg indigepat 6d /48389t he13b2LT Irg t ore mayal sqqbe present
i n ot her Iovver urlnary/tract tissue$, %&p c et gtlhr’al Mo Sot h muscl e

(For& et alEhagmacelohdpnad8R., 1994) . 1?@1924#15%%%)1nd10ate5 This
i nvention that @H@@E@@ntfa@oﬁiéwmbbﬁéﬁféetlve ageﬁeﬁp%&dﬁhéhl ch are

sel ective aqgoni d man. a eceptors Thi s
i nvention i eoﬁgcé'be Ste qa{ g#"f At &ecffas%%eéloqld? h%é% c%%rrpo HHEReF o
| owering i mttetics dave indigatessthat( £hena1cerecepto®phb.iyahﬂmb b¥is. Sci.,

34 ASL | orescti 1P oBRly 1993 e dkBBOLLHS WLSRLE ohusDADES S

(D Eletto & ovascu i’l‘
S1- 38, 19899reuckmalgrsm amus;cles/p(z&'cpmseta al Br J npharsgcedt L ne and

Wilie, EP1Q45%466 ?29951)9)9_1 synpat heti cal I'y mediated pain
(Carrpbel |, "WD'92/ 14453, 1992), cardiac arrhythm a (Spiers, et.
al . Car di ovascul ar Pharnmacol ., 16, 824-830, 1990) and for 25 (

the treat mMEHieo! fnYedit s6ASe iWherdire¢egani o ofdimpirdeyfimidine receptor

may be usefo»lm.pounds which are selective antagonists for cloned

15 human a@,. receptors. This invention is also related to

uses of these compounds for Ilowering intraocular
pressure (Zhan, et. al. Ophthalmol. yié, Sci., 34 Abst.

#1133, 928, 1993), inhibiting<chole§térol_synthesis
(D’Elettb and Javitt, g;_gg;éigggggglg;_ggggmggg;;, 13

20 (Suppl. 2) S1-S4, 1989), bénign;prostatic_hYperplasia,.

| impotency (Milne and Wyllie, EP.0 459 666 A2, 1991),
'sympathetically mediated painh(Campbeil, WO 92/14453,

1992), «cardiac arrhythmia (Spiers, et. al.,d.

Cardiovascular Pharmacol., 16, 824-830, 1990) and for

25 the treatment of any disease_where antagonism of the a,.
receptor: may be useful.
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Summary of the | nvention This invention is directed _
dihydropy“@ﬁwﬂﬂﬁg conmpounds whi ch are selective anfagghﬂg?%yy%ﬁshunan
alerr] 5 receptors. This invention is also related to uses of :

t hese conpounds for |owering intraocula. pressure, : I nhi biting

chol esterol synthesis, rel axing | ower urinary tract tissue, the
tTeat ment of benign prostatgmmary of WhE! phe&h€ioh POt ency, cardiac
arrhythm a and for the 10 treatment of any di sease where antagoni sm of
the aferr] receptor may be useful. The invention further provides

a pharmacéitisal invenbnposi tison direotipdi sittg dihydropyrimbddapgeutically

effective a ﬁﬁdérWh§§RV = ' . gs d

phar maceut i %o acceptable éc\%érlsgléeirﬂg&lﬁve antggggg%e 6?%8&@"5111' Ghe

PCT/ U805/ 1538eptors. This invention isgalso related tetugesdof

Descri pti on fedde domgRiindd) for lowk®iRgeSeAtrhB¥aNEFONpiesdutested to

conpounds haV|nq), , the_structures: . lerr

inhibiting cholestero synthesis, relaxing °~ lower

urinary tract tissue, the treatment of benign prostatic
hyperplasia, impotency, cardiac arrhythmia and for the

10 treatment of any disease where antagonism of the o,
receptor may be useful. The invention further provides
a pharmaceutical composition ‘comprising a
therapeutically effective amount of the above-defined
compounds and a pharmaceutically acceptable carrier.

15
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where Ais [err] 10 15 [err

]
.or [err] ~where each of Y[err], Y[ |
Ylerr] afWO$/t484¢ | s i ndependently -H 30 strai ght m%ﬁzgor
br anched _

PCT/ US95/ 15025

Cerr]-Cerr] al kyl , WO 96/ 14846
-6-

Detailed Description of the Invention

The present invention is directed to éompounds having
the structures:

o ': o

1 ' 4 R : R R
N . .
i | 11:] [ Ta S N 4
' H ot X “ l
R N X o . ' !
2 X N Ry U, v x
R-
3 , R Ry

where each of Y,, Y,, ¥,, Y, and Y, is independently -H;
straight chained or  branched c,-C, alkyl,



- 7- nonof | uor oal kyl or pol yfluoroal kyl; straight chained or

branched %rr err] al kenyl or al kynyl; err] Jerr] Cyﬁh‘?ﬂfsﬁ*

;m)nofl uor pol yfl uorocycl oal kyl or cycl oa ?enyl
-F, -d, -Br, or -I -qurr] -Nferr]; -CN, -ORerr], 5 . -OCOR[err],

-CCR[err] CO\IHR[err], -CO\I(R[err])[er;r.], or -COOR[err]; or any two

of Y[err], Y[err], Y[err], Y[err] and Y[err] present on adjacent carbon

at ons momfﬂlummalltyﬁ ompolyifjueredilipl ;gsarpight chainedwbere X is

S, O or er re, H er gt rai ght
¢hai ned or Fﬁ@‘ﬁedg C-G Hé’gﬁ&? (rz}xgrra}l 1 CN(& #*uor%%y or
pol yf | uor oalrdqanluorocy@tcallgm.,char p@dxﬁlmmenedoe[léw} d e®¥] al kenyl

or al kynyl ; r] ﬂ er, _Brxycloqa yI ~NO, ; rrqﬁrofl wocbgl oaI kyl, 15
pol yfluorocy ﬁcycloal enyl () err])ferr] err
- (mperr])[-é?qq@m[eﬁpﬁ;.-msl] ,-C Pem} RPEr I Bw -Qier\ﬁ eFFP)[err];
where Rl err]of Szl,Hy Styr &l gbtarﬁhaﬁ ;fﬂegénbr@ﬁcmjjaééﬁtrd:aﬁ@nritoms

Y

| Kyl hyd | kyl, 20 .
?mngfl_uor oaIy rox%?nﬂ%’r?ﬁ%o? d‘éﬁ% eé?‘?’a?@ﬁ?g%a‘gsneé or br anched

Clerr]-Cerr] al kenyl or -al kynyl; C[err] Clerr] cycloal kyl,

nmonof | uor oc oal ly ocycl oal kyl or cycl oal kenyl ;
Cerr]- C[erﬁr"i(\h golaﬁkﬁl‘lp%[e&r] ‘err]-al kyl, Cerr]-Cerr]

cycl a&l kyl - C[err] Cerr]- rmnofluoroal kyl or (Jerr]-Clerr] cycloal kyl- 25
Jerr]-Cerr | war ogl. ky . b hed

o er T X( e:lfl%)f{e'#g]l\ﬁ i\TO (% ; s&{f%_'& X L{hdd or branc e

-CH[err] X( 1e€n])[aé#m14\a(R[er>rlP)fﬂePrpalkyl CHPE”BE%&% ') TL‘F;'}N[err]
-detarg ﬂ%(&ﬂﬁré&)c{:@rbﬂﬁ@@aec lc, aiikedtierod ;alkynyl; wher e

each pis |ndependentl t.eger froml t h nis
i ndependent IS8 ah7i nt &y éF ﬂr fiu%&%ygvfgﬁag[ﬁ Cj]
I ndepsndent |pb1-yflwdm‘cm}§ﬂrloa:1'leyhed:mr cycloalkemydnched (R;) G er-OFgC[ er r]

al kyl , oroa 0 of oal kyl; straight chained
or branched Cfgé*:)lré% %0%5 Eo’%ﬂ kor %ﬁ/{ al kynyl Cerr]-derr]
cycl oal kyl nnnofluorocycloalkyl polyfluorocycloalkyl or

cycl oal kenylvrhe're R, is -H; straight chained or branched C,-C,
alkyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl,
20 monofluoroalkyl or polyfluoroalkyl; straight chained or
branched C,-C;, alkenyl or alkynyl; GC;-C, cycloalkyl,
monofluorocycloalkyl, polyfluorocyc loalkyl or
cycloalkenyl; C,-C,, cycloalkyl-C,-C,,-alkyl, C;-Cyo
cYcloalkyl-Cl-Cm-monofluoroalkyl or C,-C,, cycloalkyl-
25  ©,-Cy,-polyfluoroalkyl; -CN; -CHXR,, -CHZX(CH,) NHR,,
- (CH;) NHR;,  -CHX(CH,) N(R;);, -CH,X (CH,) N, or
~CH,X(CH,) NHCXR,; OF -OR,;

where each p is independently an integer from 1 to 7;

30 where each n is independently an integer from 0 to 5;
* -

where each R, is independently -H; straight chained or

branched C,-C, alkyl, monofluoro-alkyl or
polyfluoroalkyl; straight chained or branched C,-C,
35 alkenyl or alkynyl; c;-C, cycloalkyl,

monofluorocycloalkyl, polyf luorocycloalkyl or
c¢ycloalkenyl;
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- 8- where R err] is [err] _ 10
[err] WO 96/148461° _ 20 | [ er r pcTrusesiiso2s -

where R, is

10
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25 [err] 30 . - WD 96/.14846

PCT/ U895/ . __9_ i i, [err] 5
Lerr] 10 %lﬁgﬁ- lerr] o | PCT/US95/15025

51
R
10
.
S
R
15
20
25
L or |
) R s
- R L3m>< ”
30 | /[,H\ /EH_‘N Y
S TR e
. R R n 6
. R.,
35 where Z is C,-C, alkenyl or alkynyl; CH,; O; CO; CO,;

CONR,; S; SO; SO,; or NR,;;

where each D is independently CH,; O; S; NR;; CO; or CS;



35. where Z is

[err] 20 25 Qr T S
Cerr]-Cerr] al kenyl or q-h\glgndﬁrmﬁ[ﬁﬁjﬁ 0; CO Cderr]; CONR[-err]; S
SO, SJ er wio oepgsdd] err ] ; nEPMQ,E each i s i ndependent I y pcifushé/isezd; S;
NR[err]; CO or CS; - 10- where w
Is GO CNOR[err]; substi tut ed or unsubst I tuted phenyl, pyridyl,
thi ophenyl, furanyl, pyrazinyl, pyrryl Baphthylj,'ilndolleh ]

i m dazol yI enzf azan benzf ur an or. benzi m dazo ere the
phenyl , rﬁyrl dyf®, _’[QTI opTRAB4 7 s‘lﬂa?’éﬁg}lte p)Prrazli‘%’FbStbgﬂt? '

napht hyl ,  phiemydl,y! PleledaZGﬂhdlqphenskﬂE,anlﬁu&a&WL, p razmi?@nzfuranyl

Owgpfimd%ﬂh;fﬁﬂ?{ﬁ Vol SH0LHT, " Tnidazgian, Bensfitaralil 1) iyl
strai ght chbﬁﬁ@éue’rawlanmd bgnayimidagalyl 10 wherenndié ugploehky| ,
strai ght ch !y&ﬂ.@y‘lr brﬁﬂféﬁﬂeﬂlf”] 28y, pyrazﬁﬂbﬁfl UO;S:Q?:H}Y )
strai ght Chal n%d hyl bran(J;.ndolyl 1m1dazolyl benzfurazanyl
benzfuranyl or benzyimidazolyl is substituted with -H,
-F, -Cl, -Br, -I, -NO,, -CN, straight chained or
branched C,-C, alkyl, straight chained or branched cC,-C,
10 monofluoroalkyl, straight chained or branched C,-C,
polyfluoroalkyl, straight chained or branched C,-C,
alkenyl, straight chained or branched C,-C, alkynyl,
C,-G, -cycloalkyl, C,-C, monofluorocycloalkyl, C,-C,
polyfluorocycloalkyl, C;-C, cycloalkenyl, -N(R,),, -OR,,
15 -COR,;, -CO,R,, or ~CON(R,),; :

where each V is independently O; S; CRR,; C(R,),; or
NR'I:'

20 where each m is independently an integer from 0 to 3;
where o is an integer from 1 to 3;

where each R is independently -H; -F; straight chained

or branched C,-C, alkyl, monofluoroalkyl or
25 polyfluoroalkyl straight chained or branched C,-C,
alk Byl or alkynyl fN(R3)2; -NO,; -CN; -CO,R;; or -OR;;

F&° R, is -H; straight chained or branched C,-C,
alkyl , monofluorocalkyl or polyfluoroalkyl; straight

30 cha:j.ned' or branched C,-C, alkenyl or alkynyl; GC,;-C,;
cycloalkyl, monofluorocycloalkyl, polyfluorocycloalkyl
or cycloalkenyl; phenyl, thiophenyl, pyridyl, pyrryl,
furanyl, imidazolyl or indolyl; -COOR,;, -COR,;, -CONHR;,
-CN, or -OR,;

35 |
where each R, is independently -H; straight chained or

branched C,-C, alkyl, hydroxyalkyl, aminoalkyl,

This Sheet Has Been Reilaced
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“al kenyl, straight chained or branched err]-Jerr] alkynyl,

Jerr]- C[ | oal kyl, derr]-Cerr] m)nof_luorocycloalk

Gerr]- eﬂ‘i%fﬁ&% pol yfl uorocycl oal kyl, Cerr]-Clerr] cyc élr?g
-N(R[err])[err] -OR[err], 15 -COR[err], -CJerr]Rerr], or
-CO\I(R[err])[err]; where eaciLi¢ i s independently O S;
CRlerr]Rlerr]; C(Rerr])[err];.or NR[err]; 20 where each mis
|ndependentlylim xyaldgdr, fr aonefludroalkyl cwmerq:mlyfsllwrmmllegbr froml

to 3; I S.i Nl t d
(o]4 brancheg g&{ &%Eer% <§r 8}9&_’& & _y E&Fgayls J@'Qﬂ%@fl e .
pol yf | uor oal Ryl-;C7 st rangﬁtl Q:ﬂ&lkr&él .or bmemﬂl@[@p]cwelr@plkyl

al kenyl or abkgrR¥h; M@Qﬂm rrcj SiTken N Cq)ﬁrr]R[err] or
-OR[err]; beuge uwhere R[erry]q 3 stralegh¥ ch%fned or branched

C[ err] 5C[ err] . al kyl , rmnofl uoroal kyl or pol yfluoroal kyl; straight
chai netheate beaghher, Cherrinﬂépenhealtagnym@r @hwﬂytuté{ieréi- Cerr]

cycloalkyl 10 qrQ pol yf |l uoro ycIo K
cycl oal kenyl 2 &r#l Céo %ﬁé?y‘l pyri BFRZO%Lt v 1P ez¥yl Rxpa‘%f/}’,
I m dazol yl oth:.m;bddeﬂyl - azly -pyRazinyl, - C@}dhﬂRﬁ/é.r,r] qnaphthyl, -CN, or

i g o 2> indolyyy M SRSGRRHL ) e e

am no&Pkyl , benz:.mldazq}m er1 8];§to -benzimi azol:.nyl where the
PCT/ US95/ 150%'énzyl benzoyl phenyl pyridyl, thlophjenyl furadykoxyal kyl ,

rCT:[Dg(r)H U(C):{ g?Ir k ’g(rjl é I uﬁroalngphthyh o F-s'ére?é’ ht chaié{}aadq;;hbranched
monof | uor ocybbmlfkl}ﬂa,zanyl benzfui-hnynocyehzahk&hzolymy@ﬂ: e Retty41- or
WL Spengam UL TR R RIS . b vt e o
15 -1, -NO,, -CN, stralght chained or branched C,-C, alkyl, :
straight chained or branched C,-C, monofluorocalkyl,
straight chained or branched C,-C, polyfluoroalkyl,
straight chained or branched C(,-C, alkenyl, straight
chained or branched C,-C, alkynyl, C;-C, cycloalkyl, C;-C,
20 monofluorocycloalkyl, 'c,-c, polyfluorocycloalkyl, C,-C,
cycloalkenyl, -N(R;),, -OR,, -COR;, -CO,R,, or -CON(R,),;
substituted or unsubstituted straight chained or

branched c,-C, alkyl, monofluoroalkyl or
polyfluoroalkyl; substituted or unsubstituted straight
25 chained or branched C,-C, alkenyl or alkynyl; C,;-C,

cycloalkyl or cycloalkenyl, where the alkyl,
monofluoroalkyl, polyfluorocalkyl, alkenyl, alkynyl,
cye'ié,'aflkyi or cycloalkenyl is substituted with -H,
phenyl, pyridyl, ‘thiophenyl, <furanyl, pyrazinyl,
30 pyrryl, naphthyl, indolyl, imidazolyl, benzfurazanyl,
benzfuranyl, benzimidazolyl; and '

where R, is -H; substituted or unsubstituted benzyl,
benzoyl, phenyl, pyridyl, thiophenyl, furanyl,

35 pyrazinyl, pyrryl, naphthyl, 'indolyl, imidazolyl,
' ‘benzfurazanyl, benzfuranyl, benzimidazolyl or 2-keto-1-
benzimidazolinyl, where the benzyl, benzoyl, phenyl,



t hi ophenyl, furanyl, pyrazinyl, pyrryl, naphthyl, I ndol ylI ,

i m dazol yl , benzfurazanyl, benzfuranyl, 10 benzi m dazol yl or

2- ket 0- 1-worssita84dazol i nyl , where the benzyl , benzoyl pcpisssiso2s
pyridyl, thiophenyl, furanyl, pyrazinyl, pyrryl, naphthyl, indolyl,
I m dazol yl , benzfurazanyl, benzfuranyl, benzim dazolyl or 2-keto-1-
benzinidazolinyl i's substituted with =%~ -F, -d, -Br, 15 -I -NJ err],

straig jned err] alkyl, _ y ai ght
char ned or %&%ﬁ'@ed C[fé)lrl%?f’%lé?i] notﬁ%ﬁ#riyoqlr'oal ﬁyraz{nyl SE’YEW t chai ned
or branchednepsitiylc] er r indeilyfll,uor odinddazolyl, stbenghirsfahyped or

b hed | k d b d
Gerr] qurwﬂaﬁ%%yﬁ ere?”?‘&r'% 8ot Berr) AEFE S0

monof | uor oc%@F&&F‘R- %ﬁqdjd\ﬂddyc-l}bal-lﬁ/.l Rl ,er-rl;rp[ er r]
cycl ogl kenykx, - M er.rdﬁ @trﬂ KR SRR epr ] ,
- CON(R[ err] % I asliglt tcee}fja{ﬂne%nsubstalrr%clﬁ eé:qé't |ﬂ1’€§ chai ned or

b
br anched Ef %Ptquﬁ.neg aPkylSranchfghofnbr oomALluoxy kyl
pol yf | uor oakkyhightbsthaihed osr ur‘.lm&mthédlt@;i -gjr ﬁﬁ fl&roall@!@' ned or

branched rr err c cl oal kyl
cycl (():[a ﬂu&x@ c%/%}rerrgee&]yf)ﬁe bra%ﬂ%f%/é G- % uoﬁfd‘l' Y g
poI yfl uor oaf-'h?llnedl Qerigranched G+, alkyny]c,ya,ea.} leyic Lara 1yl oa:l3ke yI i s

;;P;ﬁ? ;;f edm&h&flugrocycloalﬁ nyI03 ngﬁﬁgfluo{'%bggﬁggﬁcg% hz%?ﬁkanyl
benzf ur anyl cyﬁéﬂérlgﬁ i@l gN: a)md -ORg, -CORhereCHRay r pri sCON(Rglyst i t ut ed

or unsubstIéﬂl:uﬁﬂ:.bﬁﬁilﬂlI or unthZ:L(Bdted p@@fﬂi ght pbfhh‘ii‘ﬁed otx{"' ophenyl,
Z0

furanyl zinyl, . pyrr aphth i ndoI L m dazol yl ,
benzfurazany?ansg%éfuran benz?ér%]ﬁ’a;‘;‘ol yl %‘P nofluqy éilai kyl — or

be;rzr m dachmlryflumtreakkyhe babsyli fubedz oyl unphbBylitruted stralghtV\D

96/ 14346 _ US95/

-12- chalneddyc?r tr ﬁnorl)‘n F’ c"f u‘-’r‘'.l(';ll‘rtreﬁu"l %ﬁ afeg}F‘ §' Py ?

naphthyl , CY¥ kyl orni d‘ék’@ 9alkenﬁénzf uwhsa‘ﬁyl the alkbré.nzf uranyl ,
benzi m daZQﬁé‘ﬂxoflu@foalk 1ketgolyrl 1k?§n2' gy daaohl ny bsti tuted
with -H, §5 B “Rerert é ?h' htgl!c{%n?iéd or.

br anched C[c"eycr'l}o%:lllgy ] o&qkﬂycloalkenyl is subst:.tuted with -H,

phenyl, pyridyl, th:.ophenyl furanyl pyrazinyl,

20 pyrryl, naphthyl, indolyl, 1m1dazoly1 benzfurazanyl,
benzfuranyl, benzimidazolyl, -N(R,);, -NO,, -CN, -CO.R,,
-OR,; . ' e

or a pharmaceutically acceptéb-l‘e"”s'alt thereof.
, . ' . . ' .
25 The invention also provides for the (-) and . (+)
enantiomers of the compounds described herein.

¢



strai ght chained or branched CJerr]-(err] nnnofluoroalkyl,

strai ght chained or branched (Jerr]-Cerr] polyfluoroalkyl,

siraight cWR98d846r branched Clerr]-Cerr] al kenyl, straight PCT/USISMS02S
chained or branched Clerr]-C[err] al kynyl, Cerr]- C[err] cycloalkyl

Cerr]-Cerr] 10  monof l uorocycloallgd, Cerr]-Clerr]
pol yfl uorocycl oal kyl, C(err]-Cerr] _ cycl oal kenyl, -N(R[err])[err],
“oRlerr], - CoR ehdkse cRBlclidREs rﬂavﬁ{% -CRAN(FOEL U hET structure
substituted or unsubstituted straigh chai ned or branched
C.err]-Cerr] al kyl , nonof | uor oal kyl or - pol yfl uor oal kyl ;
substituted or unsubstituted straight 15 chai ned or branched
Clerr]-Cerr] alkenyl or alkynyl; derf]l-Cerr] cycl oal kyl or
cycl oal kenyl , wher e t he al kyl , nnnofluoroalkyl

pol yf | Bor oal kyl, al kenyl, al kynyl 1 N cy'él oal kyl or cycI oal kenyl is
substituted with -H, phenyl , | pyrildyl, thiophenyl, furanyl,
pyrazi nyl, 20 pyrryl, napht h% 7 i m dazol yl, benzfurazanyl,
benzfuranyl, benzim dazol yI -N( @rr])?err] -NJ err], -CN, _
qurr]R[err] [err] or a
phar maceuti cal I y accept abI e sal t ther eof 25 The invention also
provides for the (-) and (+) enantionmers- of the conpounds
descriibed hepeesently prefé@red bbifounds include the following:
PCT/ US95/ 15025 -13- I n those enbodi nents having the
follow ng structure [err]r
A\ Fs
o A [/lﬁ—-N v

Z P '
- R v R tﬂ v

20

25

30



5 10 presently pfeferred conpounds include the foll ow ng:
[err] 15 20 [err] [err] 25 30 _
WO 96/14846 ' o * PCT/US95/15025

-14-

In preferred embodiments, the compounds may have the
structures:

5
Rq
10
where V is selected from CRsR, or NR, and p is selected
15 from 1-3. '
The invention provides for the preferred embodiment
having the following structures:
F
20 i
L
(o] N 0
|
HoN P N P
25 s I H ' P |
o CN
30
35 0
'~

. 40



WO 96/ 14846 PCT/ US95/ 15025

- 14- wol,@,l%fer'r ed enbodi ments, the conpounds may havepdir€s9s/15025
structures: - [err] 5 10 where V is
selected fromCRlerr]Rerr] or NRerr] and p is selected 15 from1-3.
The invention provides for the preferra&-enbodi nent havi ng the
follow ng structures: . ' [err] 20 25

10

15

20

25

30

35

40



30

96/ 14846

-15-

10

15

20

25

30

35

40

WO 96/14846

[err]

[érr]

-16-

10

35

40

WO
-PCT/ US95/ 15025
PCT/US95/15025



ferr]
40

10

15

20

25

15 20 25

WO 96/14846

-17-

[err]

30 35

- and

PCT/US95/15025

The invention further providés that the compound has

the following structures:

H

\



WD 96/ 14846

PCT/ US95/ 15025 -16- [err] 5 10 15 [err]
20 WO 96/14846 ~ PCT/US9S/15025
-18-
Y
3 A Y4
X
Y e 1
2
o~ o
AL
5 ° f R R
i ) h - . s
R, TN 0 E]n N v
Ji I ' _
Ry 1 X R 5 I
R~ N
10
The invention further provides that the compound has
the structure: o
F
F F
15 o
0o Q-
i l
Heo i N 0 N i
Ji | N
’ N o] i 1
20 B f
The invention further provides that the'compound'has
the structures:
25
30

35



25 [err] 30 35 40 WO 96/ 14846
PCT/ US95/ 12025 46 - -17- [err] perrusosnsozs

-19-

and

5 ¢
N
=
10
A
In those embodiments having the following structure
15
o A
R
N7 4
X /&
n N X
R
20 _ Rg
presently preferred compounds include the following:
25 Yq
Ty
30

35



10 and 15 ) [err] 20 . The invention further

provi des that the conpound has 25 the foll ow ng structures:
[err] 0 96/148460 96/ 14846 - PCT/US95/15025
PCT/ US95/ 15025 -18- Jerr]
-20-
and
Y3
YS "
/z
N f}}—-N v
PN PN K .
R B
R 7
R3 : .
10
The. invention provides for the preférred embodiment
having the following structure:
15
20
25
A .
30 X
R R
1Ny q
x)\lf R,
R3
35

presently preferred compounds include the following:



35

5 10 The invention further provides that the conpound has t he
struct ur e _ [err] 15 20 The i nvepcragod/isopher
provi des ?Vhoasfmt“ﬁ"e6 conmpound has the structures: 25 [err]
30 35
-21-
R
R
0 A WD/ 5
)L z N v
Mpe BES
P m R
5 . 6
X© N R, R,
Ry '
10
(0]
15 7
o}
20
and
Y2Y3 T4
. g
25 1 AN 5 R
0 [ ®s
)k Z"EP_N v
Ry )N\ P [\] \ ><
R o R
- 6
X N R, R,
30 R3

1]

The invention provides for the preferred embodiment
having the following structure:



WD 96/ 14846 ' PCT/ US95/ 15025

-19- and [err] 10 In those enbodi nents
havi ng t hwofoghlugesi ng structure 15 ' [ er r PCT/US95/15025
presently preferred conpounds include the follow ng:

[err] 25 22

10

where R; is selected from -CO,CH, or -H.




35 WO 96/ 14846 |
PCT/ Us95/ - 20- and
1’qr’(%‘é}}"|§4vﬁent i on provi des for the preferred enbodi men gIﬁlaw ng
thefollovvlng structure: 15 [err] : 20
-23-
The present invention is directed to compounds having
the structures:
A : A
5 Ry N/'Ra Ri\N «R3
.ot ,
)\ _ NS
where A is
10
Y
Y2 3 Y2 Y3
Y Y1
Y, 4 : Y,
N
Y5 ? ’
15 Y
2
Y, NH v, /E N
. N ,
20 :
v Yo Y3 Yz Y3
N
X , "1 Ny © ,
25
‘or .
30
v
where each of Y¥,, ¥,, ¥,, ¥, and. Y, is independently -H;
- straight chained or branched C,-C, alkyl,
monofluoroalkyl or polyfluoroalkyl; straight chained or
35 branched C,-C, alkenyl or alkynyl; C,;-C, cycloalkyl,

monofluorocycloalkyl, polyf_luorocyc loalkyl or
cycloalkenyl; -F, -Cl, -Br, or -I; -NO,; -N;; -CN; -OR,,



25 In those enbodi nents having the foll ow ng structure

[err] 30 35 presently preferred conpounds include the foll ow ng:
WO 96/ 14846 9614846 PCT/ USBétrb5d5Ais025
-21- [errf’ _ :

_24;

-OCOR,, -COR,, -CONHR,, -CON(R,),, or -COOR,; or any two
of Y,, Y,, Y,, Y, and Y, present on adjacent carbon atoms
can constitute a methylenedioxy group; '

5 where X is S; O; or NR,;

where B is -H; straight chained or branched C,-C, alkyl,

monofluorocalkyl, polyfluoroalkyl, alkoxy or thioalkyl;

straight chained or branched C,-C, alkenyl; -SCHZCSH,‘OR; ;
10 - (CH,).C;Hs; -CH,X(CH,),NHR,; - (CH,) NHR,; or -OR,;

where R, is -H; -NO,; -CN; straight chained or branched
C,-C, alkyl, monofluoroalkyl or polyfluorocalkyl;
. straight chained or branched C,-C, alkenyl or alkynyl;
15 c,;-C, cycloalkyl, monoflﬁorocycloalkyl,
polyfluorocycloalkyl or cycloalkenyl; --N (R,)2; -OR,;
- (CH,) ,OR,; -COR,; -CO,R,; or -CON(R,),;

_ where R, is -H; straight chained or branched CC,-C,

20 alkyl, hydroxyalkyl, - alkoxyalkyl, ‘aminoalkyl,
monofluorbalkyl or polyfluoroalkyl; straight-_c_hained or
branched C,-C, alkenyl or a-lkynyl ; C;-C, cycloalkyl,
monofluorocycloalkyl, polyfluorocycloalkyl or
cycloalkenyl; C,-C,, cycloalkyl-C,-C,,-~alkyl, Cy;-Cio

25 cycloalkyl-C,-C,,-monofluoroalkyl or C;-C,, cycloalkyl-
C,-Cjpolyfluoroalkyl; -CN; -CHXR,, -CH,X(CH,)/NHR,,
- (CEEYNHR,, ~CH,X (CH,) N (R,) ,, " ~CH,X (CH,) N,, or

-CH;2 Géﬂé-')-'pNﬂcmv; or -OR,; .

30 whexé each p is independently an integer from 1 to 7;
where each n is in_dependently an integer from 0 to 5;



10 [err] 15 20 and

[err] The invention provides for the prei’é‘i‘ﬁl@fkllsozs
enbodi nenSWOQGH(?mGng the foll owi ng structure: 35 .
~25-

where R; is

10 : R Rg
l L im —/\<
N

15

20

25

30

35

40



WD 96/ 14846
PCT/ US95/ 15025
[err] WO 96/1484610

or -H WD 96/ 14846
PCT/ US95/ 15025

Is directed to conmpounds havi ng

-23-
43fe- struct ures:

or where Ais 10
lr _
- 17
R
5
R
10 \\
[
z /P L
K []
15
20
25

0
30 /Hﬂ\ /EH_
1] _.__Z n
R
35

CONR.,, S; SO; SO,; or NR,;

-22-

The present

A
n -
11
N A
~ 0 i ><
R £
m\ 'RE)
R,
Y,
"R
[
o
D : :
T)[]

where Z is Cz C, alkenyl or alkynyl; CH,; O; CO COZ,

where each D is independently CH,; O; S; NR,; CO; or CS;

40

where Rlerr] is selected from - prRishdfsphe! I |

i nvention
lerr]

5



[err] 15 20 err [err] 30

where each _of Ylerr], Y[err], Y[err] HE@&E% re] is i gbtzgy
-H; stWe 846" chaj ned or bran C[erﬁ -Cerr] a g’? :
nmonof | uor oal kyl or pol yfl uoroal kyl; "strai ght chained or 35 br anched
Clerr]-Clerr] alkenyl or alkynyl; ClerchsCerr] cycloal kyl,

nonof | uor ocycl oal kyl pol yf | uorocycl oal kyl or cycl oal kenyl ; -F,

-d, -Br, or whEreW ets ] C=0N @=NOR,; C8ubstiiaitdd or unsubstitud@d6/ 14846
PCT/ USQS/ l‘L_)OZ];‘L_.%henyl pyridyl, thiophenyl, furanyl, p%rg':az:r.nyl,
pyrryl naphthyl, indolyl, imidazolyl, benzfurazanyl,
benzfuranyl or benzyimidazolyl, where the phenyl,
5 _ pyri_dyl', thiophenyl, furanyl, pyrazinyl, pyrryl,
.naphthyl, iﬁdolyl ' imidazolyl, benzfurazanyl,
benzfuranyl or benzYimidazol}}l is substituted with -H,
-F, -Cl, -Br, -I, -NO,, -CN, straight chained or
branched C,-C, alkyl, straight chained or branched C,~-C,
10 monofluoroalkyl, =straig'ht chained or branched C,-C,
polyfluorocalkyl, straight chained or branched C,-C,
alkenyl, straight chained or branched C,-C, alkynyl,
Cy;-C; cycloalkyl, C;-C, monofluorocycloalkyl, C,-C,
polyfluorocycloalkyl, C;-C, cycloalkenyl, -N(R,),, —OR“'
15  -COR,, -CO,R,, or -CON(R,),; -

where each V is independently 0; S; CRsR,; C(R,),; or
NR,;

20 where each m is independently an 1nteger from 0 to 3;
where o is an 1nteger from 1 to 3;

where each R is independently -H;_ -F; straight chained
or branched C,-C, alkyl, monofluoroalkyl or
25 polyfluorocalkyl; straight chained or branched C,-C,
alkenyl or alkynyl; -N(R,),; -NO,; -CN; -CO;R,; or -OR,;

whézr':;é.w-.'--éach R, is independently -H; sti‘aight chained or

br_anéhed - C,-C, alkyl, - monofluorocalkyl or
‘30 polyfluoroalkyl; straight chained or branched C,-C,
allc"enyl or alkynyl; C,-C,. cycloalkyl,
monofluorocycloalkyl, polyfluorocycloalkyl or
cycloalkenyl; |
35 where R, is -H; straight chained or branched C(,-C,

alkyl, monofluoroalkyl or polyfluoroalkyl; straight.
chained or branched C,-C, alkenyl or alkynyl; C,-C,

' ‘This Sheet Has Been Replaced

A




-COR[err], -CONHR[err], =CON(R[err])[err], o-r - COOR[ e

rr]; or
sent on

hai ned or
oal kyl ,

-C[err]

-OCOR[err],

any two . of Y[err], Y[err] Y[err] Y[err] and Y[err] pre

adj acent wigédAgset ONB _ can‘constitute a methyl enedipefisesfoss 5
where X is S O or NRerr]; - ‘where Bis -H straight c
branched Cerr]-Cerr] alkyl, monof | uor oal kyl, pol yfl uor

al koxy or thioalkyl; st rai gh®8chai ned or branched Cerr]

al k

de

straight c

Cle
poI

al k

nDnoquoro

de

rr]

;- SCH CH _
o) X SR TR el etPry @q;ﬁn@;@&;ﬁq ;
wher e R[ er idr icycldaTRERy¥Y ; | ,phéﬂ‘jfl Steled eml | La?ﬁ@gjl

oa

ol 5 ity bt sdenvd] +4 é%y Sy N

rr]-d ertdN, ayct@Rl;kyl, rmnofl uor ocycl oal kyl ,
y[sl uor ocycl oal kyl or cycl oal kenyl; -N(R err] )[err] -OR[err];

err err err err err err or -CON err
vvhere R[]eag“] Qéﬂc%lﬁalﬁﬁmglmrg[cméﬂ@t]cthJ(stG[sc]l Q]ﬁ

yl,

rrj-

et kylc,-c, aldryml kylhyarodN&A KY! 'aminocalkyl,

a or 7t | Uor 0 stra ht” chai ned or
g eAHReRGH o mwf#ﬂma ?;[ém B ugroalkyl

' m)nofi U(():{ OQcixim@Ht?llchalrlxéﬁ(J:l[o‘flmc?ehéaoﬁch alkedyl or alkyx@yr}
4 er cyc -Cherrk-Cerr r
P‘oal kyI < er?{ C[CZF )ionﬁr}gﬂ’ dr oal ngga“&’rffﬁg& ngylﬁi'aw

cyc

de

--CI—I[err]X(CH[err])[err] NHR[ err],
-CH err] X(CHerr])[err] N(R[errl) err] -CI—I[err]X(CH[errt]:)éerr]
e

or

|nd

rrj -

20

25

30

35

yrfqudrtmaianaMyl orCNyclaaddleny R @ r {OR, ;
-(CHerr])[err]NHR[err],

whepeer RRECHRer AP) [ 2R Fmﬂpéity]--rér sypetituted 3(or

naphthyl,
indolyl, 1m:.dazoly1 benzfurazanyl, benzfuranyl,

rrlH err];
err];_

Y[err];

branched
oal kenyl ;
kyl -

N[ err],
where

each p is undepItdenided anbéﬁtzgqer fBQﬁkéylo 71phen \é&ff fapRch n is
enden%g\é‘ ar}11 | ntleger from 1% 14
£bsos/ 150557 furanyl, pyrazmyl _OBYYTY

benzimidazolyl or 2-keto-1l-benzimidazolinyl, where the

benzyl, benzoyl, phenyl, pyridyl, thiophenyl, furanyl,
pyrazinyl, pyrryl naphthyl, indoljrl imidazolyl,
benzfurazanyl, benzfuranyl ben21m1dazolyl or 2- keto 1-
benzimidazolinyl is substituted with -H, -F, -Cl, -Br,
-I, -NO,, -CN, straight chained or branched C,-C, alkyl,
straight chained or branched C,-C, monofluoroalkyl,
straight chained or branched (,-C, 'polyfluoroalkyl',
straight chained or branched C,-C,. alkenyl, straight
chained or branched C,-C, alkynyl, C,-C, cycloalkyl, C,-C,
aorocycloalkyl, C,-C, polyfluorocycloalkyl C,-C,
cyclodlkenyl, -N(R,),, -OR,, -COR,, -CO,R,, or -CON(R,) ,;
substituted or unsubstituted straight - cha::.ned or
brapnched c,-C, alkyl, monofluoroalkyl or
polyfluoroalkyl; substituted or unsubstituted straight
chained or branched C(,-C, alkenyl' or .'alkynyl ; C3-C,
cycloalkyl or cycloalkenyl, where the alkyl,
monofluoroalkyl, polyfluoroalkyl, alkenyl, a'lkynyl,
cycloalkyl or cycloalkenyl is substituted with -H,
phenyl, 'pyridyl, thiophenyl, furanyl, pyrazinyl,
pyrryl, naphthyl, indolyl, imidazolyl, benzfurazanyl,




where Rlerr] is -~ [err] 10
[err] WO 96/14846 20 25 PCEAUSYS/15025

-29-

benzfuranyl, benzimidazolyl; and

where R, is -H; substituted or unsubstituted benzyl,
benzoyl, phenyl, pyridyl, thiophenyl, furanyl,

5 pyrazinyl, pyrryl, naphthyl, indolyl, imidazolyl,
benzfurazanyl, benzfuranyl, benzimidazolyl or 2-keto-1-
behz‘imidazolinyl, where the benzyl, benzoyl, phenyl,

- pyridyl, thiophenyl, furanyl, pyrazinyl, pyrryl,
naphthyl, indolyl, - imidazolyl, benzfurazanyl,

10 benzfuranyl, benzimidazolyl or 2-keto-1-
benzimidazolinyl is substituted with';H, -F, -Cl, -Br,

-I, -NO,, -CN, straight chained or branched C,-C, alkyl,
straight chained or branched C,-C, monofluorocalkyl,
straight chained or branched C,-C, polyfluorocalkyl,

15 straight chained or branched C,-C, alkenyl, straight
chained or branched Cz-c., alkynyl, C;-C, cycloalkyl, C,-C,
monofluorocycloalkyl, C,-C, polyfluorocycloalkyl, .C,-C,
cycloalkenyl, -N(R,),, -OR,, .-COR,, -CO,R,, or -CON(R,),;
substituted or unsubstituted straight chained or

20 branched c,-C, alkyl, monofluoroalkyl or
polyfluoroalkyl; substituted or unsubstituted straight
chained or branched C,-C, alkenyl .or alkynyl; C,;-C,
cycloalkyl or cycloalkenyl, where the alkyl,
monofluoroalkyl, | polyfluoroalkyl, alkenyl, alkynyl,

25  cycloalkyl or cycloalkenyl is substituted with -H,
phenyl,  pyridyl, thiophenyl, furanyl, pyrazinyl,
pyrr,gbl, naphthyl, indolyl, imidazolyl, benzfurazanyl,

1 ranyl, benzimidazolyl, -N(R,),, -NO,, -CN, -CO.R,,

0 _

—N —N

30 or a pharmaceutically acceptable salt thereof.

The invention further provides for the (-) and (+)
enantiomers of the compounds described above.



30 35 C lerr] WD 96/ 14846
PCT/ US95/ 15025 : - 26- [err] _
[err] WO 96/14%36 PCT/US95/15025

-30-~-

In those embodiments having the following structure

10
15
20
25
_f@if%énﬁion provides for the prgferred=embodiments”
having the following structures:
30
[}
35

40



[err] or [err] 35 where Z is
(err]-C e?&dgﬁh yl or alkynyl; CHerr]; O CO CJerr]; cNusosishis S
1% or

SO SJerr err]; where each D is independently CHerr]; G S;-
NRlerr]; CO or CS 40 : -27-
~-31- '
and
5 ‘
CHL0 N N o
10
O\
In those embodiments having the following structure
15
' A
R R
41 -
B~ "X~ TR,
20 | |
presently preferred compounds include the following
R Rq
0 A /[”'3—_1“
J\ z" P Rg
25 Ry N R n
. /& : Re
B N R,
and
30

35




where Wis C=0, C=NOR[err]; substituted or unsubstituted .phenyl ,

pyridyl, thiophenyl, furanyl, pyrazinyl, pyrryl, naphthyl,

i ndol yl , w&eglaqeas y! . benzfurazanyl, benzf uranyl . orpcT/US9S/15025
benzi m dazolyl, where the phenyl, 5 pyridyl, t hi ophenyl, furanyl,
pyrazinyl, pyrryl, napht hyl , I ndolyl, imdazolyl, :
benzfurazanyl , benzfuranyl or3Benzimi dazolyl is substituted with

- H, -F,.-C, :Br, -1, -NJerr],_-CN, straight chained or :
branched C TRE]IRYSRT1OT Alf0 RQUidpR fanmithal fol lgwinaharedarsgd Cerr] 10
monof | uor oakkpbdiment ahghinghéheegtreiickiaeched Clerr]-Cerr] . .
pol yfl uoroal kyl, straight chained or branched (Jerr]-(err]

al kenyl, straight chained og_branched Cf[err]-Clerr] alkynyl,

Clerr]-Cerr] cycloal kyg, [CPerg]l-Jerr] nonofluorocycloalkyl,
Cerrg-Cerr] pobsA/Tor ocycl oal kyl , C[err]t(ferr] cycloal kenyl,
-N(R[err])[err], -CRh Yg-CORlerr], -CJerr]Rerr], or
-CON(R[err])[err]; where each v is independently 0; S _
CRlerr]Rerr]; C(Rerr])[efr]; or ' NR[ err]; where each mis
I ndependently an inte§er ffom03to 3; : an integer froml

to 3; wher efleach| R islinde endent | ai ght chai ned
or  branched  erg’ a myrg\v/ﬁﬁh fl

, : or 25
pol yfd uoroal kyl ; strai ai ned or branche err]-Cerr]
al kenyl or al kynyl; -N r erH; -NJerr]; -CNBs-COerr]R or -ORerr];
where each Rerr] is Pndep@nden?ty -H, straight chained or br anched
Cerr]-Cerr] al kyl, nonof | uor oal kyl or 30 pol yfl uor oal kyl ; (
strai ght chained or branched err]-Clerr] ' al kenyl - or
al kynyl; Whe%8 (Rs dEeselectef |fgankytE or -CO.CHspnof | uor ocycl oal kyl ,.
pol yf 1 uorocycl oal kyl or cycl oal kenyl ;- 35 where R err] is.

rrgn Lglrg }kiclrglf}?r}ggﬁ%’f‘r)[ﬁ?’g&%%l %rQ{ ig G{H’r a Ph%ﬁ‘giliéé{i{'-é?aﬁr anched
d err] - J eradmpsismidn orcaipgayiying @G ertHeXdpeutically effective
amount of any of the compounds described herein and a
pharmaceutically acceptable carrier. In one embodiment
the therapeutically effective amount is an amount from
20 about 0.01 mg per subject per day to about 500 mg per
subject per day, preferably from éboiJ_.t 0.1 mg per
subject per day to about 60 mg per subject per day and
most preferably from about 1 mg pér subject per déy to
about 20 mg per subject per day. Thé therapeutically
'25 ‘effective amount is an amount from about 0.01 mg to
wt 500 mg. | |

¥te preferred embodiment the pharmaceutical carrier
may be a liquid and the pharmaceutical composition
30 would be in the form of a solution. In another equally
preferred embodiment, the pharmaceutically acceptable
carrier is a solid and the compoSitioh is in the form
of a powder or tablet. In a further embodiment, the
pharmaceﬁtical carrier is a gel and the composition is
35 in the form of a suppositofy or cream.

In a 'preferred embodiment the compound of .the
pharmaceutical composition additibnally does not cause
a £fall in blood pressure at dosages effective to
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- 28- C oal kyl , nonof | uorocycl oal kyl, pol yfl uoroc

Qr cycl oa 4&4 phenyl, thiophenyl, pyridyl, pyrryl, l‘&ﬁ)?%.}%ﬂ%

i m dazol yl or |ndonI COOQ[err],--COQ[err], CO\IHR[err], -CN or
-OR[err]; 5 V\/nere each Rl err]a4s independently -H, straight '
chai ned or branched Cerr]-Cerr] alkyl, hydr oxyal kyl ,

a[n noalhtwl ] alledvz.at%l Benygiak plrosta@Bao iyﬁw aksn:a OIr|1 kapﬁhri:hugr oal kyl ;

straig cale por _branche - or. a

derr]-Cd err %%‘P%’é‘f’ kylthn %?gﬁqy%dg oaI Eg‘% pharm cgutical

%E)I yfi uorocmmm:;.?m addim:brkmi{:%: dcms IR eranige a fall in bheod gach 5
err] is i i.fu e enzy

- benzoyl , ggenyi , p)%}’l ?aFS u%é {iﬁ gﬁenﬁ lof urg?}:#@’f %{ﬁagl nyl ,

pyrryl5 naptamgound per kllmarylper ratdazolyl, ‘benzfurazanyl,

benzf uranyl, benzi m dazol yl or 2-keto-1- benzi m dazol i nyI where the
benzyl , benzoyl en pyridyl, thio henyl fura yrazinyl,
pyrryl, naphk I nYW@]%%?P Pravades) # meg@}o °ﬁoé¥ﬂad~'r%n§l suhéﬁ‘z’f—ur anyl ,

bgnZI g daZg'sdfﬁrﬁié(Etﬂrdm benign bqsmgﬁwzz@“ lﬁlyﬂr)]erﬁlf(éjﬂbat Iilhieﬁ \évn th -H,
- - - Br st{ ai chai ned or e
Cerr]-Cer rcjor%ﬁwes adml“gﬁi%‘dﬁ ngha'i"]ﬂ%dg% b:lﬁ GnePAF C["’g ?ﬁf:[ err]
rmlno;:ulmor oa:dqnlpounds dest:rabgﬁt hel;mumobfﬁed:n:amhed Crrat] -1Bkrigh . I
po uor oa . c r :
st rgi ght ﬂgASt%él anc af' ’Wﬁgf&f% &F ﬂ”éﬁ’a ?LC[aer(ra]ny
cycl oal kyl , tdfaty rqhq:[omgound addlmq?@ﬁl as?rtkylause[ arfaly snr|

pol yf 1 uor ocysilpsd Wesﬂﬁ B Gb8hbks effectivel €8/ ¥fﬂ¥ir1até|(&ﬁi§ﬂ1) [err],

-ORlerr], -CORerr], re err],_or - I
substit ut ed R}© th%ﬂ@iﬂg[*%n gﬁrtn ang r%@% ‘5%?2‘ th%r%?f&?i%‘&lnd
d gr s Cf ea rdddlt:ﬁdrig‘:ylly dd&Eﬂd Qfdtu@ﬂ’a@&leknl falloﬁn blood pﬁéséh:ﬁerbﬂl kyl ;
substituted _or_ unsubstitute str t . in r_branche
Cerr]-Cer ] taﬁ kg‘ﬁyl 0|d gﬁﬁﬁny? q@[ e‘H"f’-:?fﬁ%n? oefd 8om§>9 g’al ?/:F or
cycl oal kenylkilogntam eof that. al Epl ,one prefiemred uembetlipent the

pol yf1 uor oaldiyle @engkfeawnyne;émem C¥s ool ' Gyrbopkeayl 1S

substituted I dyl, I ophenyl, ranyl
pyrazinyl, hyperplagia by ri%ﬁﬂws cmﬁn wrmma@tﬁ% twm anyl ,
' 20 in particular where lower urinary tract tissue is

urethral smooth muscle.

The invention further provides a method of treating a
subject suffering from high intraocular pressure which

25 -comprises administering to the subject one of the
compounds described herein effective to lower
inﬁ#%%@ular pressure.

The invention further provides a method of treatin_g a

30 subject suffering from a disorder associated with high
cholesterol which comprises administering to the
subject one of the .compounds descri_bed herein effective
to inhibit cholesterol synthesis.

35 The invention also provides a method' of treating a
disease which is susceptible to treatment by antagonism
of the a,. receptor which comprises administering to the
subject one of the compou_nd_s.described herein effective
to treat the disease.
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- 29- benzfuranyl, benzim dazolyl; and where R err] is
-H, substwigeadsgr unsubstituted benzyl, benzoyl, poIvIsys/Ise2s
pyridyl, t hi ophenyl , furanyl, 5 pyrazinyl, pyrryl, naphthyl,

i ndol yl, i mdazolyl, benzf urazanyl, benzf uranyl benzi m dazol yl or
2- ket o- 1- benzi m' dazol inyl, white the benzyl , benzoyl phenyl,

pyridyl, op razi_nyl yrr - napht hyl,

i ndol yl , ﬁ?ﬁ ‘}'F1°n \\4 ?Er§¥QN}§351(§‘ met}ﬁzq{"%?etln a
benﬁl m daZOlsdeectDr sufﬁei(ﬂig 1from :med]iﬁhby‘n deDEh NytompriBbat i t ut ed
wth -H, ght chai ned or
branched C[@rdr“}lrE[setﬁﬁlréﬁ k)ﬁo the s%i é gc?ﬂecﬁ’fls ggeor ‘B‘F‘Bﬂﬁﬂg

C err] - d er deswridiedihexgityleffective so¢rtrgat thmmbhedcyr branched
(errlg-Cerr] polyfluoroal kyl, 15 straight .chai‘ned or branched
C[err] Clerr] al kenyl, straight chai ned or branched (Qerr]-(err]
al kynyl, d aresnticn cferther  Prp¥idpscRemgthod of treating a

monof | uor oc iRl dey | su@ﬁéiii;igfdd @ﬁhﬁééﬂ@t9&&1h9aln{edmatQ&r§h§[ er r]

cycl oal kenyl ., -N(R[ err err err, rr
_ CON(R[ er r | J4tehah 5[° I] l"g;{t&f GESGQLB"?[ B @&tsPPﬁl @Rk %%al ned or

20I I branﬂimpounda er idesdrdibeld  helrieih, eflﬁe&eﬁ.k;eoroabkyltre@t

pol ytl .uor oa st d t 0 uted straight : chai ned or
br anéRed C[«fr’&']pa(f[%éq:r %Wﬁ“?éloéwé%é%ﬁ Cerr]-Cerr] . cycl oal kyl
or cycl oal kenyl , wher e t he al kyl, nonof |1 uor oal kyl ,

pol yf 1 uor oalppyl ’ln\ﬁrhﬁ% pr@tﬂé%’la @\éth d B\f(:ltﬁ@a{%n%)la Cé’\ﬁ#ﬁé\j:'genyl s (

substituted wth pyr| _ ranyl
pyrazinyl, suf erlﬁ’ﬂ'rﬁro"hamlﬁi}!ac i ARTRAt . EmR¥iseganyl

bgrcl][zf ur ]ag[yl adkinEistedaay Yo - th&l eubjdet ]one N@Eerthe -&dhpounds
e
ohar Feceut | OREGF LRach BEFEHE §£1FF°FH¥FeB? treat latdiac arrhvt‘?'hma

The invention provides a method 'of treating a subject
suffering from benign prostatic hyperplasia which
comprises administering to the subje'ct' one of the
20 compounds described herein in combination with a 5
alpha-reductase inhibitor effective to treat benign
prostatic hyperplasia. In one preferred embodiment the
5-alpha reductase inhibitor is f:.naster:l.de
25 A ‘pharmaceutical compoéition ' comprising ‘a
thempeutlcally effective amount one of the compounds
figribed- herein in combination with a therapeutically
eff' 'tive amount of finasteride and a pharmaceutically
acceptable carrier. 1In one _preferred embodiment the
30 . therapeutically effective amount = of one of the
| compounds described herein is an amount from about 0.01
mg to about 500 mg and the therapeutically effective
amount of the finasteride is..about 5 mg. In a more
preferred embodiment the therapeutically effective
35 amount one of the compounds described herein is an
amount from about 0.1 mg to ‘about 60 mg and the
therapeutically effective amount of finasteride is
about 5 mg. In a further embodiment of the invention
the therapeutically effective amount of the one of the




The invention further provides for the (-) and (+) enantiorrérs of

t he corrpouWwi bed above. WO 96/ 14846 PCT/US95/15025
PCT/ US95/ 1502 ' : - 30- . In those enbodi nents
having the follow ng structure [err] 5

10 presently preferred conpounds |ﬂ35ude the fol |l ow ng:

[qrr]. 15 20 [err]

compounds described herein is an amount from about 1 mg
to about 20 mg and the therapeutically effective amount
of finasteride is about 5 mg.

5 The invention further provides a methed of relaxing
lower urinary tract tissue which comprises contacting
the lower urinary tract tissue with an amount of one of
the compounds described herein effective to relax lower
urinary tract tissue. In one embodiment the lower

10 urinary tract tissue is urethral smooth muscle.

The invention provides a method of relaxing lower
urinary tract tissue in a subject which comprises
administering to the subject an amount of one of the
15 compounds described herein effective to relax lower
urinary tract tissue. In one preferred embodiment the
lower urinary tract tissue is urethral smooth mﬁscle.

The invention provides for the use of the compounds

20 described herein for the preparation of a
pharmaceutical composition for lowering intraocular
pressure; inhibiting cholesterol synthesis, and the
treatment of: benign prostatic hyperplasia, impoténcy,
cardiac arrhythmia and any disease where antagonism of

25 the o, receptor may be useful. The invention provides
for the use of the compounds described hereln for the

prej at:.on of a pharmaceutical compos:LtJ.on for

ref§ __ﬁ'ng lower urinary tract tissue and in particular
urethral smooth muscle. The invention further provides

30 for the use of any of compounds described herein for
the ‘preparation of a pharmaceutical composition, where

the compound additionally does not cause a fall in
blood pressure. at dosages effective to lower
intraocular pressure, to inhibit cholestercl synthesis,

35 and for the treatment of: benign prostatic hyperplasia,
“impotency, cardiac 'arrhythmia and any disease where
‘antagonism of the o, receptor may be useful.
Furthermore the invention provides that the compound

used in the preparation of the pharmaceutical




25

The invention provides for the preferred enbodi nents

the followi ng structures: 30 _ [err]

96/ 14846w0 96/14846

-31-

10

15

20

25

30

35

havi ng
WO

PCT/ USBCY/6545A45025

and [err] " In those enbodi ments having the
follow ng structure 15 - '

-36-

composition addltlonally does not cause a fall in blood
pressure in rats at a dosage of 10 mlcrograms of
compound per kilogram per rat.

The invention provides for the use Of!the compounds
described herein in the preparation of a medicament for
lowering intraocular pressure, 1nh1b1t1ng cholesterol
synthesis, and for the treatment of: benlgn prostatlc
hyperplasia, 1mpotency, cardiac arrhythmla and any
disease where antagonism of the a,, receptor may be
useful. The invention provides .for the use of the
compounds described herein in the preparation of a
medicament for relaxing lower urinary tract tissue and
in particular urethral smooth muscle. The invention
further provides for the use of any of compounds
described herein in the preparatlon'of;a_medicament,
where the compound additionally does not cause a fall

- in blood pressure at dosages effective to lower

intraocular pressure, to inhibit cholesterol synthesis,
and for the treatment of: benign prostatic hyperplasia,
impotency, cardiac'arrhythmia and any disease where
antagonism of the a,. receptor may be useful. The
invention further provides that the compound in the
medicament additionally does not cause a fall in blood
pressure in rats at a dosage of 10 micrograms of
comppnﬁd per kilogram per rat.

The- ihnentlon prov1des for a drug which is useful for
lowering intraocular pressure, 1nh1b1t1ng cholesterol
synthesis, and ‘the treatment of: benlgn prostatlc

hyperplasia, impotency, cardlac arrhythmla and any

disease where antagonism of the o, receptor may be

useful, the effective ingredient of the said drug belng

any of the compounds described herein. The invention
further provides the drug descrlbed hereln addltlonally
does not cause a fall in blood pressure at dosages
éffective to lower intraocular. pressure, "to inhibit
cholesterol synthe51s and for the treatment of: benign
prostatic hyperplasia, impotency, ‘cardiac arrhythmia



[err] 20 presently preferred conpounds include the foll ow ng:

[err] 6 and 30 - [err] 35 PUSSE/ 1641346
PCT/ US95/ ig'g /1484 : -32-. The i nvention
al so provi des for the follomnng preferred enbodi nent havi ng the
structure: Lerr] -37- -
¢ and'any disease where antagonism of the ;. receptor may
be useful. The invention further pravides that the
T drug additionally does not cause a fall in blood
pressure in rats at a dosage of 10 micrograms of

5 compound per kilogram per rat. . £

The invention provides for a drug which is useful for
relaxing lower urinary tract tissue and in particular
urethral smooth muscle, the effective ingredient of the
10 drug being any of the compounds described herein. The
invention further provides the drug which is useful for
relaxing lower urinary tract tissue additionally does
. not. cause a fall in blood pressure at dosages effective
to relax lower urinary tract tissue. The invention
15 further provides that the drug which is useful for
relaxing lower urlnary tract tissue addltlonally does
not cause a fall in blood pressure in rats at a dosage

of 10 mlcrograms of compound per kilogram per rat.

20 The invention also "provides for the (-) and (+)
enantiOMers of all compounds of the subject application
described herein. Included in this invention are
pharmaceutically acceptable salts and complexes of all
of the compounds described herein. The salts include

25 but are not limited to the following acids and bases.
The: 'following inorganic acids; hydrochloric acid,
hyd@bfluorlc ac1d, hydrobromic acid, hydroiodic ac1d

faric acid and boric acid. The organic acids;
acetlc acid, trifluoroacetic ac1d formic acid, oxalic

30 acid, malonic acid, succinic ac1d) fumaric acid,
tartaric acid, maleic acid,  citric acid,
methanesulfonic acid, trifluoromethanesulfonic acid,
benzoic acid, glycolic acid, lactic acid and mandelic
acid.. The following inorganic bases; ammonia,

35 hydroxyethylamine and hydrazine. The following organic
bases; methylamine, ethylamine, propylamine,
dimethylamine, diethylamine,  trimethylamine,
triethylamine, ethylenediamine, hydroxyethylamine,
morpholine, piperazine and guanidine. This invention




10 where Rlerr] is selected from-Hor -CJerr]CHerr]. 15

The invention further provides for a pharmaceuti cal conposition
conpri si rgodem4sasapeutically effective amount of anyPC¥USYSAS025
conpounds descri bed herein and a pharmaceutical |y acceptable
carrier. In one enbodi nent t he therapeut ically effective anount is
an anount from 20 about 0.01 ny peB8subject per day to about 500 ng per

subj ect per refera rom abaqut . O. subj ect_ per day to
about 60 rrng§¥h§§bP58Y1g8¥ g‘é? %%I%Ydrate%l%‘fg;ﬁ%]f@%ﬂv f*orfEbout 1 ny
per subj ect ofethdagompounds deskaibed) hayeder. subj ect per day. The

t herapeutically 25. effective anobunt is an anount from about 0.01 ng to
about 500 ny. In one preferred enbodi ment the pharmaceuti cal
carrier The najnyensipnqui dlard t broptidesaceat i c phacuaeesittiaal 30

woul ds be i ncbliBobeEbAl 8o B&:h‘.khﬁ '”tﬁ@%ﬁ@ht‘i&'&%‘l&y effech. erred

enbodi nent, the pharnaceuti cal cce solid and
the conposi #MBRREs ©OF t He'S orqa,ompoundgf dessrddedr Q%Y%t aFﬁ ad urt her

enbodi ment , phAemaceut iphalyacRidaptalblearéapriés. a aal eﬂé s j@Eosi tion
is 35 i n, the form of " os Lor In a preferred
embodi ment tHESBBABBUAd %Ihelrp ﬁ&ﬁarﬁé‘f"e‘iﬁ’r‘é%l a‘EB‘ﬁBBS| oY
addi ti onal | gmcdunt ruﬁ aauwsmpound whiah| iwhen oadmindsteredattdosages
IeDfoI'/ S|9\5//elt5%élgjeCt suff@:ﬂ% 1%?‘5& a disease ag@:.nst which the
compounds are effective, causes reduction, remlss:Lon,
or regress:.on of the disease. 1In one embodiment the
therapeutically effective amount ._J..s an amount from
about 0.01 mg per subject per day'toabOut 500 mg per
15 subject per day, preferably from about 0.1 mg per
subject per day to about 60 mg per subject per day and
most preferably from about 1 mg per subject per day to
about 20 mg per subject per day. 1In the pract:.ce of
this invention the "pharmaceutically acceptable
20 carrier" is any physiological carrier known to those of
ordinai‘y skill in the art ‘useful in _formu-lating
pharmaceutical compositions.

The inventi_on also provides for pharmaceutical

25 composition comprising a therapeutically effective
amounﬁ; of the any of the compounds described herein in
nifnation with a therapeutically effective amount of
flnaeﬁ‘erlde and a pharmaceut:.cally acceptable carr:l.er

In one embod:l.ment the pharmaceut:.cal compos:.t:.on is a

30 ther"apeutlcall_y effective amount from about 0.01 mg per
subj'ect per day to about 500 mg per subject per day of

any one of the compounds described herein and a
therapeutically effective amount of the finasteride of

about 5 mg per subjeot per day. = A more preferred

35 embodiment of the pharmaceutical composition is a
therapeutically effective amount from about 0.1 mg per
subject per day to about 60 mg per subject per day of




al l evi ate beni gn prostatic hyperplasia. In a further enbodi nent

the conmpowerbeiagss t he pharmaceuti cal ' conposi ti on adecriusssisbys does
not cause a fall in blood . pressure.in rats at a dosage of 10

m crogranms of 5 conmpound per kil ogram per rat. The invention
provi des a method of treating a subject39- sufferi ng f rom beni gn

pr ost at I ¢ hyperpl asi a ' conpri ses ad ni st to the subject
orie of the 1®% %S%CFPB'ER%SG Ave 63 FPeaf™fenfgn
prostatic hypﬂm&asexmlcihbyléwm&tbﬁefamw;it @fouhdeﬁmastenaéabft he

d add I d t d
dosages ef IR 1§ B8 Rima; CBERFGn P day b, oIh% MO%H, RTRFSEFRY | 1 one
enbodi nent t lemlzwddowemd HF tlmddphawnalcleyatd@aé neompasséeianf alis i a bl ood
pressuge in tl}erap%f’éfc@hpf gfféggl% %31&9:&“ O%]&H’Saﬁéuﬁorip uﬁgﬁr of f ot s

ki | ogr am of
treatment ofSulbigftyrPenrday akpcabout 20hge PFTafUPIRCY deKi | @fer

urinary tractady S akE 2@he cbﬁp@ﬁhﬁbcuhéﬁcMBéa |H&@élﬂr | RaKY kract
tissue is uret hral spoot h_ nuscl e he i nvention, further

provi des a mitHRFPRAVGIGAM A ective FIPURE %ﬁf?ké? htpasEer HigHoT

i ntraocul ar RIRAMIIE i pdr 2Subjectt op@Ei d&¢. adnm ni stering to the subject
one of, the - conpounds described herein effective  to |ower

i nt r a6ul ar pressure. The invention further provides a nethod of
treating a 30dn orxlprefiernedd anbuyiinent thi hatmacssuiodal ecanciarhi gh

 chiol esterol ~yhiy Qegor@rﬁgﬁeggwaswe "BhPublEurical WhbSSk1OM6aOf the

conpounds desc her el

synt hesi s. w d bendn fhenfrsm afsd PPLVFdes. a FRtInRRtherie@Rlhy a.
di sease whi c@:ﬁefe&tﬁé@pém&&lﬁenereahee@ha%a@&ﬁa@aﬁrp accep®dblée a[err]

Compotids deSATHAT 1Eh o rBeH A thdethe CoMRRirian dib i st cform -
of a powder or tablet. In a further embodiment, the
pharmaceutical' carrier is a gel and the composition is

in the form of a suppbsitory or cream. 1In a further
embodiment the compound may be formulated as a part of

20 a pharmaceutlcally acceptable transdermal patch.

‘A solid carrier can include one or more substances
which may also act as flavbring agents, lubricants,
solubilizers, suspending agents, fillers, glidants,
25 ' compression 'Iaid's, binders or tablet-disintegrating
agents; it can also be an encapsulat:.ng material. In
povxéars, the carrier is a f:.nely divided solid which is

in” é‘ﬁai’xture with the f:.nely divided active ingredient.

In tablets, the active ingredient is mixed with a

30 carrier having the necessary compression properties in
suitable proportions and compacted in the shape and

size desired. The powders and tablets preferably
contain up to 99% of the actiire“ingredient. Suitable

solid carriers include, for example, calcium phosphate,
35 magnesium stearate, talc, sugars, lactose, dextrin,
' starch, gelatin, cellulose, polyvlnylpyrrolldlne, low
melting waxes and ion exchange resins. '
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- 34- The invention further provides a nethod of treating a

subj ect wveobérpBiserg from inpotency which conprises PCTAURYSASRS €1 | NQ
to the subject one of the .conpounds .described herein effective to
treat inpotency. 5 The invention further provides a nethod of
treating a subj ect suffering f#8m synpathetically nediated pain

whi ch conpr#'ﬂses.ﬁdm' nistering_to the aubgect one of the . conpounds
described HEFRTR EPFELETSe 2¥8 1LPEG: 1B PTrEpApinfet SCHMCLORSH ated
pai n. suspéheions ¢remuls pony | deangpaptdldckinfs Bndhpragsardgeicect

suffering | ac rhythm a which.. conprises - .. ad'nisfering
to the subj cté%rﬁﬁ%%gé%&she:-?éﬁpéﬁ%gé’%l&%&&%wf b%%nhg?efiﬁsgﬂl&e{a ve to
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ha reductase inhibitor  is finasteride.
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25 A %’F%%%‘bﬂ“&% a‘?:%h'bbg?gi orSUCh o @B sj fglubjlizers,

t her apeut i cainl}sEffexs | ve ubferts pne mfesdevaripesnds sweetederer i bed

hergign in ' ' | a r | cal ; effective appunt  of

fi nglsdtn'eri dgﬂagr!r?d&gi ﬂpﬁa%ggg{é%!t fstéllagﬁegm 'ﬁtd gg&%}cées-pt SBP'SESE%Pge?.Sen i’ one
preferred GMrsentviseesEy regdatons.castpbidfizens ver agswat of one

of the re ds ggseabbedeRBmBIRS SN £ ted #PIRABOEL,0. 01 (
ng to about 0 ~and. t he theripeuthal-,l effective anount of the
finasteri d®4%" a sPagenteral ngdministration  rincHidRdi NBRETt he

therapeut i cigdnt dIBet | venBainingnouaddopeves t hes coapove]s desgli bed
herseut| SR IasE AR AnitRe dtetsially | pife carbBpietnd Ty | &
further enmusdilwlinsef sodatiioymdnt i ahcohols (including monohydric .
| alcohols and polyhydric alcohols, e';g'. . glycols) and

their derivatives, and oils (e.g. fractionated coconut

oil and arachis oil). For par_ent_;eral"administration,

20 the carrier can also be an oily ester such as ethyl
oleate and isopropyl myrj._staté. Sterile _liquid
carriers are useful in sterile liquid fprﬁt compositions
for parenteral administration. Tﬁe 1iquid- carrier for
pressurizéd compositions can be ha_log’ena__ted hydrocarbon

25 or other pharmaceutically acceptable _prdpellent.

%._-‘,_ipharma'c'eutical compositioﬁs which are sterile
sold#idns or suspensions can be utilized by for
example, ‘intramuscular, intrat_'heca'_l' , epidural,
30 int:;aperitoneal or subcutaneous injection. Sterile
solutions can also be administered intravenously. The
compounds may be prepared as a sterile solid
compositidn which may be dissolved or 's.ﬁspend_e'_d at the

time of administration using sterile water, saline, or

35 other apprdpri_ate sterile injecta_ble.me:dium.' Carriers
' are intended to include necessary and inert binders,
suspending agents, lubricants, flavoranté, sweeteners,



the therapeutically effective amount of the one of the WO

96/ 14846 WO 96/14846 PCT/ US95/ 15025 pcT/us9s/15025
-.35- ““conpounds described herein is an anount from about. 1 ol

to about 20 ng and the ther apeutically effective amount of
finasteride is about 5 ng. 5 Thedilavention further provides a nethod
of rel axing | ower urinary tract tissue which conprises contacting
the | ower urPHEPPIVARIVeS sslyesy @ndaca@tdngs of one of t he
conpounds described herein effective to relax lower - urinary tract

t | ssue. ne enbodi rrent the | ower 10 uri nary tract tlssue
ur et hral sm)gtg‘ﬁ FQEpeynd can be agfdni doﬁ’rﬁrl(;\)’ Qﬁs

rel axi ng | onar sterileursohiiyidriacdr t lmphnsh.m Stﬂurﬁfatlryﬂtnc_f,h SHHES | Ses
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one pref erredadibedioregludose to make)vxbheusoihatyonr asbtonisye histeur et hr al
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20 descri preparati

phar maceut i c8P céapesdtei opsters| o'-?\%r |ﬁ1§¥'b1rtt<?3aocaﬁfbr lts anhyidzdsiase

i nhi bi ting chepssiMeehzeuniies ethdlene®xide) ardd &HdENkOf: benign
prOStféll ¢ hyperplasia, inpotency, cardiac arrhythm a and any di sease
wher nt agoni sm of 25 the a[err] receptor may be useful. The

i nvention pr’Dhédeempound charalbe beseadmihlisteesdovadd lgesdithead ierein for

t he ti o ceuytd cal ositi far. :
rel axi ng | owe j"f&ﬁ#’lﬁnargg g’tldt [ ssug%setk riapar?]%ﬁnt:jl ar C%mpos:"&rlé)ﬂ?r al
snoot h nuscl eultrablemi@m iogra f mdmgnqﬂmm mcludef splife fipamsof any of

conpounds deé%hbegsheﬁ'ﬂg or ca sule | ontgglgtghar Reeut i cal
conmposi tion, he co oun |ona X does not cause a fall
in 15  pipeWdepfesande liguidy %4%&&: veolugiongyesyrups,

elixirs, and suspensions. Forms useful for parenteral
administration include sterile solutions, emulsions,
and suspensions.

20 Optimal dosages to be administered may be determined by
those skilled in the art, and will vary with the
particular compound in use, the strength of the
preparation, the mode of administration, and the
advancement of the disease condition.  Additional

25 factors depending on the. particular subject being
treated will result in a need to adjust dosages,
1nclﬁding subject age, weight, gender, diet, and time
of

d@inistration.

30 The invention further pro'vid_e' a method of treating a
subject suffering from benign prostatic hyperplasia
which comprises' administering to the subject an amount
of the one the compounds described above effective to
treat benign prostatic hyperplasia.

35 | | | .

The invention also provides—_ a method of treating a
subject suffering from high intraocular pressure whié_h



i ntraocul ar pressure, to inhibit chol esterol synthesis, 35 and for the

treatnent of: benign prostatic hyperpl asia, | npot ency, cardiac

arr hyt hmiwo®edsgasy di sease where ant agoni sm of the a[BCT/sesaseyst or
may be useful. Furthernore the invention provides that the conpound
used in the preparation of the phar maceut i cal WO 96/ 14846
PCT/ US95/ 15025 - 36- conposition

addi ti onal Ié does not % h essure in rats at a
dosage of 15°WPEASGE m&pzs er:.ngcsﬁps ﬁdSBEBeEH%ﬁr%m%F eHtany 5
The inventiof prhevi dempbundsheiemn:ﬁied habevepafifisctive todessweded herein

in the prepgﬁg%hgglﬁ B’E%gl Nt for = “lowering intraocul ar

pressure, I'ng ah SEer synt hesis, and for the treatnent
of : benign prostatic hyper pl asi a, inpotency, cardiac arrhythm a and

any 18 drﬁggsqﬂvgﬂsaaﬁﬂa-98'§@dvad§? 2l & 'HW##QEPtEQeQEXng

useful. The Invention grow or the use o unds
descri bed h8WRIRCEn BRELBFeRGr @i Fiisprder assogirtedngrith orhm axi ng

| ower uri naeuonéaebrbussum;@m compnseﬂs paéainﬁﬂh.ate!fﬁ.ﬁéhf #o sy h nuscl e.
The inventign, 15 further | des r .the use of gny of canpoynds
descri bed hBFRIRCFn FhePrep r |cﬁf136f og cGARRpunas des"\iﬁ?‘(%the

conpound adabbieneffffgctidee tot inkibdta chmlllesterol symtHesniks pressure at
dos s effective to | ower i ntraocul ar pressure, to inhibit '
chol'esterol synthesis, 20 and for the treatnent of: benign prostatic
hyper pl asi aThis inventigmenelso cprovides raympthadamf akyedtings@ where

ant agoni sm 8{ sé88e 3R i@%é&p@m@%&ﬁé&cmm Bie antagoniigiyent i on
further provtete%ethat t he .conpqQun : nmedi Canment addltlonally

does not ca% ok | TETERE PO X mﬁ% adminiatering f &4e of 10
m crogr ans @hbject anoamountd bﬂrahyl ﬁhéa&bmpb_uhdts describedlladovievent i on

D odgles ok Reft e IR PrbRr BRE bibRage. ! OVeTINg Intraccular

This invention also provides a method of treating a
subject suffering from impotency which comprises'
administering to the subject an amount of any of the
20 compounds described above effective to treat impotency.

This invention also 'providés a methbd of treating' a
subject suffer:.ng from sympathet:.cally medlated pain
which comprises admln:.ster:mg to the subject an ‘amount

25 of any of the compounds descr:l.bed above effective to
tx ympathet:.cally medlated paln.

*invention also provides a method of treating a -
subject suffering from cardiac arrhythm:l.a whlch

30 compr:.ses administering to. the subject an amount. of any'
of the compounds described above _effect:.ve to treat
cardiac arrhythmia. C |

This invention also provides a method of treating a
35 subject sufferlng from benign prostatlc hyperplas:.a
which comprises administering to the subject an amount
of any of the compounds described above in combination



30 synthesis, and the treatnment of: benign prostatic

hyper pl asivg 96/0433 ency, cardi ac arrhythm a and any di RCRESIEI8028
antagoni sm of the a[err] receptor nay be useful, the effective _
i ngredi ent of the said drug being ~any of the conpounds descri bed

herein. The invention 35 further prédddes the drug described herein
additionally e ot cause a fall_in,blood_pressure at dosages
effective tomﬁﬁﬂﬂa;giéiéhﬁﬂ¥ﬁ ?ﬁ%%%%ré?hlgbtPﬁh?§&FCtlve hotESREr ol

synt hesi s, abenfign tgwodtataicrehypetrplhasdagn The Spaldphat irediypespsasi a,

| Jjpot ency, " C ls r.r hyt hea . 9 6 s

PCT/ US95/ 150 é‘iju%&t%rr rlst hﬂrﬁaster:.de. WPe g’o%é%é admz.nls_teazheod a%?/ di sease
wher e ant agofthemsebjieiat djseraoutecepibrmgaper subjepé deof o 50 The

i nventgon fu G Q-0 : I ; 'dﬂﬁg Qe pot cause
a fall si n bl ggge-%u%@éltp?ggsggg ib%erfé'tngsé:texg' oslggg!'o _?%'_{érg%r?o ra}?ns of 5
conpound per 3R Rografigaaniat. A preferypd fdegags admimdAtared dkoa drug
which is usethdle bject is fHcit NW. 2 OMG' pdEi Babyebtager! igasHantp i n
particul ar ur et hr al snnotganus%%e .the effecti,ve ingredient of the
10  drug bBFn@ShySHItFe ROhpoaNdLluctinaBEarHEfeif cofRination

I nvention fuwtihér anovegesatbagdnilgtwhi chAi mmorsef Prdfimrred dosadexi ng

| ower . yri nar aGt . tissue adgjti dogs t . | in

bl oodlgr essurx‘ghg'?ﬁ%gtgg%?s%gf S:gic ié\?‘{éﬂégt Pst%b?% a>]<' Plgwg%%u?slqlr@réy&l[ract
tissue.  Thpekndayt iten 71319 peurawkjeqr opetedavhaf fhioasteyide cinis
useful for combih@kdbhN@itAVRA & SRt dgbhast . U] SEHE nifiH A vedloes

not cause a fall 1 n blood pressure in rats_at a dosage of 10

ni crogr ams oflo88FF0 @I ITESHETEs PN bRe F&PJeCtZGS_ah?HF PnPntR®N  al so
provides fogubhect( per @ dff)finastefi@eét ianessbohathibncoripouingds of the

subj efg appl i.catiqn . descri bed herein. I ncluded in this invention
are phg% _ g1°&i‘|slty acceptabl e salts and conpl exes of all of
t he conpounds descri bed herein. The salts include 25 but are not limted

to the foll O&Eg saﬁilq.%cfmfnb%ﬁ%s'art will readily appreciate that
appropriate biological assays will be used to determine

the th_erapeut;ic' potential of the claimed compounds for
20 the treating the above noted disorders.

This invention will be better understood from the
Experimental Details which follow. However, one
skilled in the art 'wil.l readily appreciate that the
25 specific methods and results discussed are merely
illi,t_g}:rat_ive- of the invention as described more fully
in:th& claims which follow thereafter. |




The follow ng inorganic acids; hydrochloric acid, hydr of | uori c acid,
hydr obrom ¢ aci d, hydroi odic acid, sul furic acid and boric acid.

The or garWe 96/24846 ; acetic acid, trifluoroacetic acid, PC/P895150a5i d,
oxalic 30 acid, malonic acid, succinic acid, fumaric acid,
tartaric aci d, mal ei c aci d, citric aci d, met hanesul f oni ¢
acid, trifluoronet hanesul fonic acid, “43-  penzoic aci d, glycolic acid,

| actic acid g_ggg cid. The following inorganic bases;
anmoni a, 35EﬁB ﬁ roxyet an1ﬁ€ and hydrazine. The follow ng organic

bases; met hyl am ne, et hyl am ne, propyl am ne di met hyl am ne,
di et hyl ani NPor EicéinﬂEéEW ﬁnlﬁ‘e Scheme !i! &idW 4}&% m ne,
uanl di

hydroxyethyla pe : hol.l ne, p| era2|ne an
i nvention synthetic RﬁﬁgéFf aem. ALl S were thalned using a

PCT/ US95/ 158@6MHz GE QEPLUS NMR machine. -38 further

provi des for the hydrates and pol ynorphs of all of the conpounds
descri bed herein. The i nvention also. provides a

phar maceut i Bample 1 corrposi t ion conprising a therapeutically effective

amount  of qtge ?@1‘2}’ oye

phalrjmaceutlcalblD cepta Ie c beﬂg?ﬂE % lgg gg?hoxypheniyﬁ\)mlon a
"t herapeutlEHMIy E#ﬁé& r#eﬂbﬁrﬁbﬂtl""ﬁs (&mnitrophqnm]rﬁ - 3f- {NedBpound
whi cio V\hen(ﬁﬂmaiﬁheﬁfﬂplgeﬂa%a y1yBiepi139k @saa&nh&aﬂ a disease

agai nst whi ch d conpounds are effecCtive, causes reduction,
rem ssi on, P¥¥ H‘eregresm on of the disease. In one enbodi nent the
therapeutically effective anount is an anount from about 0.01 ng per ‘

bj ect d er _da referably from
Zgojute C0 i |16;&/er‘i ODfMéﬁgggg%g?lagPedg\fdecggé _ g#‘tgﬁ'ﬁj ek p)ér day
and mpwm@emqmbhmabe uhydrqghjberldeb J( 26t Opgy, dayove
abouls, 20 Mgy SPIREL P, ol 97NGoR] A6bL6%4) in annybBbs | nvention

the "pharmnaceutical | é *acce arrier SI oFogl cal
carrier kndRFPREePE hdEE0ofL) were o?‘?:ﬂlﬁ%ﬁ@l a‘ékF‘IeFfluP‘n fqlhe4 hptlrsuseful in

formul ati ngrhe mixtyrewaRe eddled teorBemi {:eﬂﬁérature, poured into

ice (300 g) and water (50 mL), and fJ.ltered The solid

was washed with toluene and dr:.ed to afford 19 2 g

20 (72%) of an off-white solid, which was characterized
spectroscopically. |

b. 3- (‘_!.4-Dilphenylp'i_.perid:l.n-l-yl_')_prbp'i'onitriie . To a
suspension - of 4,4- diphenylpiperidine' hydrechidride
25 = (0.195 g, 0.712 mmol) in EtOH (1.5 mL) was added Et,N
(0.2 "3-mL, 1.8 mmol, 2.6 eq) followed by acrylonitrile
(0. ' mks; 2.01 mmol 2.8 eq). The result:.ng solutJ.on '

_rred at room temperature under argon for 15 min

and then concentrated. Water was added, and the
30 mixture was extracted with EtOAc (3 X 10 mL). The
combined organic extracts were dried (Mgso,) and
concentrated to give 170 mg (87'%) -of a tan solid, which
was characterized spectroscopically and used in the
next reaction without purification.
35 o | .
c. 3-(4,4-Diphenylpiperidin-1-yl)propylamine. To a
stirred solution of 3-(4,4-diphenylpiperidin-1-



The invention also provides for pharmaceutical 25 conposition

conpri si ngyp gmmrapeut ically effective anount of tpgT/EsYwIsSRSt he
conmpounds descrl bed herein in conbination with a therapeutically

ef fective anount of finasteride and a pharmaceutically acceptable
carrier. I n one enbodi nent the-@#Rar maceut i cal corrposi tionis a 30"
t her apeuti cal ef fective anount from about 0.01 subj ect per

day to aboutygéBrﬁﬁlﬁéF-t§&l}jeec‘tz 98 Hayf A2 mmol) &Hyaé‘ll?é’députsn npounds
descri bed heqgdonmanduaider argdnheazpeiddenld ysﬂdtem:h VEE amyrﬂn afHR he

fl nasteride out 5 e bj ect referred 35
enbodi nent 0?5‘1‘ ReM phﬁ?r‘rg 8gg tl%‘(‘?I(iﬂ‘rpgs*{s o\ém te Pically
ef fecti ve anThet mixbtnrebeas @eflngeplefor 4. 5 mm:rsctamﬂerthmy domlagbut 60 ny

per subj ect r o) WO 4
PCT/ LSS5/ 150g§ : {emperature. 91@4&&?&9 HCl_g%_,N, 50 mL?am;yaosne of

the conpoundddedesand beyimzdinon wasd coptinued £per abedougal | y The ect i ve

amount of thg;ktoast Wesdpdified ol t95b aB@lic3h @5 PeN @Ry The
nost preferred rrbo | men harmaceutlcal co OEI'[IO isa b5

therapqucaN??Hean’-l‘Et"PF@e ?ilt 110y Mid» drie t per day
to about 20 sfdpebnebitecitedhr dBIyleOfes:Ldue Wiy puei pied hbyc @laabnds

nactErT o bfkBnaloaRaphy, 310y FERRY SRl Y sSLEREVI KR AINIY . Oled 12
preferred enbolli el thegiiver tad&utg ctd6daref etan solidrmyvhuehawlaSqUi d and
the phar mce&ﬁéf‘?bt&?ﬁ@ﬁ' EPQPEJ’°83°§% :J. .be in the formof a solution.

I n anot her equa rre nt, the pharmaceutically
acceptabl e 15 carrier is a solid and the conposition is in the form

of a powder ar, tabhe-t(li'-ruétfﬂbt:bfbm%ﬁilf)ﬁnh,-ﬁhQ.opseud)B%rfTBCant'Ca' |

carrier conposition is in the formof a suppository

or crqa%lm w&rpgﬂfﬂggge enmbodi nent the conpound may be fornul ated as

a part of 20To a wellastioadd calbspensiopt alfl eHicaneder (Ml 6 pgiclo. 1

mol) in THF (50 mL) at 0 °C, 4-methoxybenzyl chloride
(16 g, 0.1 mol) was added in 10 min and the mixttire was
allowed to warm to room temperature. After 2 hours the
20 mixture was heated to 65 °C and kept at that temperature

for 5 hours. It was cooled to room temperature and

diluted with diethyl ether (200 mL). The white

precipitate formed was filtered and dried (22.5 g,

96%) ; m. p. 161-163 °C.

25 -
a. mthyl 2- {(4-nitropheny1)methylena} 3-oxcbutyrate.A
m:.m“re .of 4-nitrobenzaldehyde (15.1 g, 0.1 mol),

g acetoacetate (12.773 g, 0.11 mol), piperidine
(0: g, 476 mL, 4.8 mmol), and acetic acid (0.288 g,

30 274 mL, 4.8 mmol) in 2-propancl (400 mL) was stirred at
room temperature for 48 hours. The white solid, methyl
2-{(4-nitrophenyl)methylene}-3-oxobutyrate, formed was
filtered, washed with'z-propanol (2 X 50 mL) and dried
(21.80 g, 93%). |

35 _ _ _
£.1,6-Dihydro-5-methoxycarbonyl-2- [{ (4-methoxyphenyl)
methyl}thio] -4-methyl-6-(4-nitrophenyl)pyrimidine. A



A solid carrier can include one or nore substances whi ch may al so act

as flavoring agents, lubricants, sol ubi li zers, suspendi ng agents,
fillers, vwoa%aaess 25 conpression aids, binders or PCTUsIsi1502s
tabl et -di si ntegrating agents; it can also be an encapsul ating

material. In powders, the carrier is a finely divided solid which is
in adm xture wth the finely. divided aéfi-ve ingredient.
the active in

conpr essi on
shape and

contain up t
i ncl ude, for

pol yvigyl pyréﬂ&'

WD 96/ 148
- 40-
suspensi ons,

o phar maceu YAAhEy ShE A ARG bR 88108 Yol RN L e oxing @00 an

c??ﬁ%@d pPeuredeintoige-vakar Nﬁoopmébarﬁﬁgra§§ﬁdtwnﬁb
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a pharnaceutlc

organi ¢ sol velal, andidtied MgSo,) .

sui tabl e

ceutical. additives

In tablets,
carrier _having_the necessary

d .
835@8#§PL§°$n “msgﬁﬁf u?fégﬁeanSBBPFPHHQ@%ﬁ@%%ﬂﬂﬁiﬂ%ﬂi|n t he
oxobutyratdedBeod. g, crhe4pmmu¢rszamd makhekybenghanad .y

bl B s 0 b B Uty w1

sugars, |acl@Qa¢ (derfrich, 0. 04 moblalnhPMﬁﬂ@maclmhleabost;rred
Heaged! 8¥ 70-75 *@PEdt ). $RSErENT 1AG RYGRANAC JoBS1 NS

sbmvtanur walsaevapeb‘htedl aypdaenept abl e

oils g fat Scrua%e roduct | A4bdls ﬁ?ﬁfif{ed c ﬁy Cff&@h& .uggﬁ.n@r& s,

enul sifiers,© W?‘é?%raph}ﬁr O%crghligas gel sﬂéénsnel%% Through | 30&ri ng

agents, susm@glﬁgaekanet lisC ke N"gra4e8hE. eluent, CtQiOIé

regul at ors,
l'iquid carr
(partially
derivatives
alcoh s (i

e.g. glycolsis, gh

coconut
the carrier

20

25

30

35

thﬁgOSl ty

bilizers or osnp: regul ators. Suitable exanpl es of

iR "P‘b"'r as  am oPilng pAHEh er@ addiituwdtdamn Whthude wat er

Et0Ra/ éxane abdchimeesa 96116{00\&11d e{g1.45g, e&6lhry)pse.

Rl 800 00 B RRROCEEL N 5 235 B, ATS AFEbhors

H), Ulognd IFRYES i 1) = Egrspﬁ&enéeg?' Adginigtigtign,
can al so be an oi | ester such as et

d, J=3Hz, 1'H), 6.66 (2d, J=28.5Hz, 2 H, 7.08 (2
d, J=18.5Hz, 2 H), 7.37 (2.4, J=8.8 Hz, 2 H), 8.7
(2 d, J=8.8 Hz, 2 H); Anal. Calecd. for C,H,N,0.S: C,
59.00; H, 4.95; N, 9.83. Found: C, 59.02; H, 4.93; N,

9.77.

g. 1,6-Dihydro-5-methoxycarbonyl-2- [{ (4-methoxyphenyl)
methyl}thio] -4-methyl-6- (4-nitrophenyl) -1- [(4-nitroph
englexy%ca:bcnyl]pyrimidine. '

Ta-grwell -stirred mixture of i 6- d1hydro 5- methoxy
carBenyl-2-[{ (4- methoxyphenyl)methyl}thlo] -4-methyl-6
-(4- nltrophenyl)pyrlmldlne (4.5 g, O 0105 mol), NaHCO,
(3.69 g, 0.044 mol), CH,Cl, (200 mL), and water (50 mL)
at 0 5 °C, 4-nitrophenyl chloroformate (2.4 g, 0.0119
mol) was added in 5 min and the mlxtu:e was allowed to
warm to room ﬁemperature.' After 10 hours, the TLC
analysis of the reaction mixture showed the:presence of
a small amount of starting pyrimidine, therefore, more
4-nitrophenyl chloroformate (0.65 g, 0.0032 mol) was
added and the stirring continued for an additional 4

cH) . 3. 72tf%r| 3 dBri \Aa-t05/e55 Hd(i Ié, (@ g.3fHactLonat ed

20

(



oleate and i sopropyl nyristate. Sterile Iliquid carriers are
useful in Wdlf [ qU| d form corrp05| tions f or par ent PCWIUS95IIS()25

adm ni stration. he liquid carrier for pressurized conpositions can
be hal ogenat ed hydrocarbon 25 or ot her pharnaceutically acceptable
propel | ent. Li qui d phar maceut i-éa- corrposi tions which are sterile
sol utions or suspenS|ons can be wutilized by for exanpl e,

i nt ranuscul ar hourent r Thee WP, layexpi wersl sepgrated,nthepEH.Cond@yYas

subcut aneous wabeeialsmd w::.@}ﬁrdétearated dﬁé QNSIESN s ifeh admishi st er ed

I ptravenously ared as a sterile oI|d
conposi tion V\,ﬁ Hir)r'ayd’ﬁéeél 2%86 o4 cﬁ'n‘il.lgﬁe Rt teﬁr@porateé
adm ni strati oresddog stxs | recygseallizkdnefram GH,C1, cﬁrhiarhexaneprucat e

Pocessaty hnaoaner B bHBctUL White covefify (MG e 4d)cl H%.
flavorants, S\I.éét-éﬁé?rgc 1H-NMR (CHML%I 642463 (s, 3 H). 3.70 (=, 3

PCT/ US95/ 15028y, 3.81 (s, 3 H), 4.06, 4.36 (AB 43J- 3.5 HA SHyatives,
dyes, and coat| fo3. (s, 2I'he conpound cz(;m 6% adm nistered or aIIy in the

f orm of 6.80st{&éni LeHdol 6t-178n (G Juspdndi HF :c@mﬁéu i"nd Totlder J

S|O| utes or suspﬂ&qlrzgmgemtszo for exanp| e, stengun!n 7.32 (&l lme= or
gl ucos

Jori 13 monobolt B2 p Wor i (& T 3P (18 2B or B-3B Ao & and

its anhydrides.8 Hz,- 2cHpol pumadi. z € laid.h firirh (0, gHEN @ Bde, aBé %¢ IH,ke. 10
The conpound gaBsaI Qe gdm @. oty eq: ors%l I4)§ elHt h%r ét} 2_4 lquid or
i'tadl e'f or

solid conpositionh 1' nposi‘tidns or al
adm ni stration inct ude soI i d forms such as pills, capsules,

- granules, tabhets, sm&o-sm&éﬁeﬁwaﬁﬁohymund :t?&nﬁetauﬁgp&%nsql)ut i ons,
syrups el 1 xi,rs SUSMSI ons Forns uséefu fOI’NpE}I’e t eral

admi ni $8r at i oﬂetmlu}cﬂ’jsq e'r‘#'r%e %rﬁmﬁ&‘néﬁﬁf’g#eﬁxl& -1-{ 4,4-
suspensi ons. diphenylpiperidin-1-yl)prop-yl] }carboxamido

pyrimidine.
To a stirred solution of 1,G-dihy_dro-s-methoxycarbonyl
-2-[{ (4-methoxyphenyl)methyl}thio] -4-methyl-6- (4-nitr
20 ophenyl) -1-{(4-nitrophenyloxy)carbonyll]lpyrimidine
(0.592 g, 1 mmol) in anhydrous THF (10 mL) at room
temperature under argon atmosphere, a solution of 3-
[4,4-diphenylpiperidin-1-yl]propylamine (0.441 g, 1.5
mmol, 1.5 eg) in THF (5 mL) was added and the stirring
25 continued for 1 hours. Solvent was evaporated from the
reaction. mixture and the residue was "redissolved in
' ,"‘"‘(50 mL), washed with 5% NaHCO; (3 X 25 mL), brine
)5 and dried (MgSo,). Solvent was evaporated and
thei residue was purified by flash chromatography on
30 @ silica gel using 10% methanol in Ei:_OAc as the eluent to
give the desired product as an oil, which on
trituration with hexane and drops of EtOAc became a
white powdei' (0.32 g, 43%); m.p. 79-80 °C; 'H-NMR
(CDC1,): & 1.61-1.82 (m, 4 H), 2.27 (s, 3 H), 2.30-2.51
35 (m, 8 H), 3.19-3.36 (m, 1 H), 3.42-3.60 (m, 1 H), 3.68
(s, 3 H), 3.76 (s, 3 H), 3.95, 4.22 (AB q, J = 13.6 Hz,
2 H), 6.16 (s, 1 H), 6.70 (4, J = 8.6 Hz, 2 H), 7.04




20 Opti mal dosages to be adnministered may be determ ned by t hose

skilled in the art, and wll vary with the particul ar conpound in
use, thewooengih of the preparati on, the node of adoIisIsMsIRS ON,
and the : advancenent of the disease condition. Addi tional 25
factors depending on the particular subject being treated wll
result in a need to adjust dosages -48- I ncl udi ng subj ect age, weight,

gender, diet ti m n| st at "The invention .
further pr ovl c}fes‘sj r%%uﬁ?'ofz t}ﬁe'at &msu:b'r’ e’é} +s0f $8ri{RE £rom benign.
prostatic hylpdplNEI a 7.91 (dhi crh..cermr Hzes 201 NiA£Y | NGaledt heogubj ect an
anount one ,t.he qQungds C be abqve eff ct|

treat benign 4%%‘65? B0 G 3 ﬁ?pe?ﬁ%| a. 35dg§ éé %\/? ‘i o éooérow des a
met hod of t Rsndyg G 65 52x5Ubj €t0bufNer? n@of rom h| gh int raocul ar -pressure
whi ch g WD 96/ 14846 _

PCT/ U895/ 15025 - - 42- conpri ses
adm ni stering to the subject an anmount of any of the compounds
descri bed alpxesnpafd @tive to |ower i ntraocul ar pr essur'e 5

Thi t d th f t
sUffering o it BISreESL s CRar By Rems a2 1 (Lofphenepgig s
conpri ses adhinldithioad -t4-meehyl-6- b&xbpd.(ﬂraphampm -af - Ny [tﬁ t he
ds d f :
cyn Ao s, 3 PRREY1piperaadiRE ) bEthy ! Ik ia R SRS g 4

di sease mhlch IS susceptible to treatnent by antagoni sm of the
aferr] recegtor wﬁsl-cmcmhgq%:aémﬂamumgthf,% ionitFYect an ¢
anount of any the qogpqon scri bed abqve ctlve to treat the
Acrylonitrile mmo . eq was added to a
solution of 4—phenylp1per1d1ne (3.0 g, 18 mmol) in EtOH
15 (40 mL) and the mixture was stlrred at room temperature

for 1.5 hours. The volatiles were removed to give 3.8

g of pure product (brown oil, 99%), which was

characterized spectroscopically.

di sease.

20 b. 3-(4-Phenylpiperidin-1-yl)propylamine. To a stirred
solution of 3-(4-phenylpiperidin-1-yl)propionitrile

(5.1 g, 24 mmol) in anhydrous THF (20 wL) under argon

was added a solution of BH, in THF (1.0 M, 83 mL, 83

mmol, 3.5 eg) at room temperature. " The mixture was re-

25 fluxed for 4.5 hours and then cooled to room
temperature. Aqueous HCl (6 N, 130 mL) was added and
stirring was continued for 2 hours at 50-70-°C. The
mlxtme was basified to PH 9 by add:.t:.on of 6 N agq.

'NaOH and extracted with EtOAc . (100 mL) and CI-I;,Cl2 (3 x

30 10? mL) . The combined organlc extracts were dried
(MgSO,) and concentrated. The residue was dJ._ssolved in

CH,Cl, (20 mL) and treated with HCl in ether (1.0 M, 50

mL). The solvents were removed, ether (250 mL) was
added, the mixture was filtered, and the filter cake
35 was washed with ether. Water (60 mL) was added to the

resulting white sol:.d the pH was _adjusted to 10-11
with 1 N NaOH, and the aqueous phase was extracted with _

"



This invention al so provi des a nmethod of treating a subj ect

suf fering yé 9Edgd®oOt eNcy whi ch conpri ses adm ni st er i nECTOSISNS025
subj ect an anount of any of the 20 conmpounds descri bed above effective
to treat inpotency. This invention also provides a nmethod of
treating a subj ect suffering fro#®synpathetically nedi ated pain

whi ch conprises adm nistering to the subject an anount 25 of any of the
conpounds desHiled (3bd S fmlekt | vEheocombined ashrashpwesei daied

medi at ed pai ngMgso,) and thieS sbl1veRts0BvapsRaReeY teegiFeBL BOg QB74Heating a
subject suffe mg from cardiac ,aH:hy hm a which_ 30 conpri ses

adm ni steri ndP% o PRESsuBFeBEChn dhGRE oPTARR Solidy, { HEhichpoWRSs

- descri bed abamimrddtretrizvedt spécerdscopicataydi ac arrhythm a. Thi s

i nvention al so provides a nethod of treating a 35 subj ect suffering from
beni gn "prostati c- hyperpl asi a whi ch conprises ddninistering to the-
subj ect an arfuits 6-Dihydsio-Frmetthatpcaxhanuh@- bft4rnethoxyphenyh)

conbi nati on 1 L34 v1-6-(4-n} ' -1-{N-[3-
BT/ LSS/ 15021%ethy }t\fﬁ:gf 1 .§1‘L€thy1 6-(4 nitrg%%_enyl) 1 {\ﬁtﬁa .
al pha- r educt atd-phapyipiperidinrl vl prepel] }carboxapidpgn prostatic

gyperpl agi a. pyrimidimé pha mﬂyﬁt agémpound | R t Gird fé@astsfgﬂe-"Tge'
osage .adm ni_ster t t he suhj ect_ i t er .subj ect day
fo 500 5 L6 gty chime kO ReSA R SR hadt of VRGP HOESNEPREYAn w th
an a[err] antmegthyk}thioprafeetdy ldssade rmidiroplsey Ed-1 o[ (4-nitroph subj ect
I s about 0.2 | : O(q r | ect _pgr day of
finasteride iér&l%ﬁg%%%ywyg%éﬁn%n(g[Z?rF’gﬁ't%Sonr‘lnFs ! 3 igm)re
preferred dehapylwiperidimg hiytlkrpropylanineulifedtd i abdté Wmay, per
subj ect 1. PYq)daNd BufiFieBChsSHE) £Chi PRE SGuaPEibhBagd&E) PBedn
conbination with_an alerr] antagonist; The nost preferred
15 in Example I (0.63 g, 72%); m.p. 123-124 °C; ‘H-NMR
(CDC1,) : 6-1.65-2.10 (m, 8 H, 2.41 (s, 3 H), 2.41-2.55
(m, 3 H), 2.99-3.06 (m, 2 H), 3.2-3.35 (m, 1 H), 3.45-
3.60 (m, 1 H), 3.67 (s, 3 H), 3.75 (s, 3 H), 4.10, 4.33
(AB q, J = 13.6 Hz, 2 H), 6.19 (s, 1 H}), 6.71 ‘(d, g =
20 8.6 Hz, 2 H), 7.09 (4, J = 8.6 Hz, 2 H), 7.20-7.34 (m,
7 H), 7.97 (br t, 1 H, NH), 7.97 (d, J = 8.8 Hz, 2 H);
Anal . calCd. for C35H41N5058 .0.25 CH;Clz H C, 62. 82 H H,

6.04; N, 10.11. Found: C, 62.54; H, 6.13; N, 10.03.

25
Example 3.
-3~ (4-Cyano-4 -phenylpiperidin-1 -yl)propyll}
tamido-1,6-dihydro-5-methoxycarbonyl-2- [{ (4-meth
oxyplienyl)methyl}thio] -4-methyl-6- (4 -nitrophenyl) |
30 pyrimidine. ' : '

v
a. 3-(4-Cyano-4 -pheny*lpi;}eridinlyl) propylamine. 4-
Cyano-4-phenylpiperidine hydrochloride (5.01 g, 22.5
mniol) was added to water (100 mlL), and the solution was

35 basified to pH 10-11 by addition of 6 N aqueous NaOH.

| The mixture was extracted with CH,Cl, (3 x 100 mL). The
combined organic extracts were dried (MgsSO,) _and



dosage adm nistered to the subject is about 5 ng per subj ect pér day

of finasteride in conbination with an 15 alerr] antagonist. - - One
skill ed iwotogassast will readily appreciate that appreqr/USesaAs02s

bi ol ogi cal assays will be used to determ ne the therapeutic
potential of the clainmed conpounds for 20 the treating the above noted
di sorders. This i nvent i on wi F'P%e better understood fromthe

Experimental _Det ai \F/'\{n ol | o However, one Ski |led in the
art will reaﬂ??ijeﬁbﬁFES ate thi0 {pEhes res i f Werfet dddedanf Tesul ts
di scussed arlkromopkrgpylaminei Ihydt-ohi:om&def {@esznvgnt i s makeAld)r,| bed nore

fully ahftyBPSus! 168, "1 2 9! 120 § MRS (€20 eq), ana /9.96/ 14846

PCT/ US95/ 150 eri ment al
Details dioxaper (RRQnmilds 1The mixture wasiestirbed atheefjaner al

synthetic pr r 4 i | GE
A R L /ﬁridéwasca%roe &P&i‘h&%ﬂ% it =2 sdlvents W4T

5- met hoxycar BERPPT2ELE( 4- ?'Fé‘?h(%&ﬁphé’ﬁm was pur:.f:.ed by flash
thyl }thiol - %HfbhatOQréﬁh?' tr(sabgnyl ):Hd:i{}ﬂé@ﬁ/iO M NH,  in MeOH

&4 . B phekgPrBer: t mShyAR ORY, o e S i monyy oF CoTom)Be i one

nmonohydr at e &d/Hy oghichi ﬁas(d:Eaﬁagte@:.&&aGs;ﬁctrdndopmaiw JOferr] (130 g,
0.976,gol, 10.0 eq) in anhydrous - benzene (600 nlL) were stirred at

reflux for 4 hours. - - o
fN— [3- (4-c_yano-é-phenylp.ipez‘i_.di,n—l-yl)_propyl] }.

carboxamido-1,6- dihydro S-méthoxycarbonyl:2[{(4-metho
xy- phenyl)methyl}thio] 4-methy1 -6-(4-nitrophenyl)
pyrimidine. : _ _ o
15 This compound was prepared from 1,6 4dihydro—5-'-ine'thoky
carbonyl-2- [{ (4-methoxyphenyl) m_ethyi}thio] -4-methyl-6
- (4-nitrophenyl) -1-[(4- nitrophenyloxy) cafbbnyl]py_r_imi'
dine (0.592 g, 1 mmol), 3- [4-cyano-4-phenyl |
piperidin-1- yl]propylam:.ne (0.292 g, 1.2 mmol, 1.2 eq)
20 and purified using similar condlt:.ons descrlbed in
Example 1 (0.445 g, 64%); m.p. 143- 144 oc; IH-NMR
(CDCL1;): 6 1.70-1.86 (m, 2 H), 2.02- 2 09 (m, 4 H), 2.38
(s, 3 H}, 2.41-2.56 (m, 4 H), 2.95-3.02 (m, 2 H), 3.24-
3.40 (m, 1 H), 3.42-3.58 (m, 1 H), 3.68 (s, 3 H), 3.76
25 (s, 3 H, 4.08, 4.23 (AB q, J = 13.5 Hz, 2 H), 6.23 (s,
..6.72 (d, J = 8.6 Hz, 2 H), 6.94 (br t, 1 H, NH),
& J = 8.6 Hz, 2 H), 7.29 (4, J = 8.7 Hz, 2 H),
\9<7.49 (m, 5 H), 7.94 (d, J = 8.8 Hz, 2 H); Anal.
Calcd. for CyH,NOS: C, 63.78; H, 5.79; N, 12.06.
30 F011"nd: C, 63.86; H, 5.90; N, 11.92.

Exmqﬂe‘i :
1,6-Dihydro-5- methoxycarbonyl -1 - {N-[3-(4-
methoxycarbonyl 4-pheny1piperid;n- -yl)propyl]} '

35 carboxamido-2- [{ (4-methoxyphenyl) methyl}thio)] 4-methy1-
6- (4-nitrophenyl) pyrimidine.



"The nmixture was cooled to roomtenperature, poured into ice (300 g)
and vvatermw& and filtered. The solid was washegTmispsi13028 uene
.and dried to aftord 19.2 g 20 (72% of an off-white solid, which was
characterized spectroscopi cal ly. b.

3- (4, 4- D phenyl pi peridin-1-yl)propionit3li4e. To a suspensi on of
4, 4- di phenyl pi peri di ne hydrochl ori de 25 (0.195 g, 0.712 nmmol) in EtCH
(1.5 nl) wasaaddedetignrycarbonyly £phanylpirerifine. 2 6 e§) Fol | ohed by

acrylonitril geirred ddiubddh of - BEO™he ALY Qﬁ) Meoﬁe(iciﬁlﬂlm ngasol ution

was stirred at roqm tenperature under rgon fp mn and t hen
concent r at ed Phenydi-&-RiReTidRe cazhoiy ‘}nrﬂ?'&}i‘%]‘was extracted with

Et OAc (3 X Hen¥enesulfthate (37 .CD@J' nedl mogeml ﬁraseﬁddad sandvethe dried

\(Ahw?ghq g q%g%%r% éoqn.cent ‘Srﬁg %gll% g%dﬁ%gle in ?’ﬁéé@ssm '

next reacti omewhanmit mmiewa@bmte&Sat reduced pressure and the

3- (4, 4- Di ph | c , .
Of( 3- (4p4e3)é%&r2]% s Ip%?ge)dl&rr%/ é'ﬂl@&l{/ﬁ &6? 1ce ancf é 5\ | %OH sol uti on

PCT/ US95/ 1502the pH was adjusted to 10-11 by addgng,g more 6 N NaCH
yl) propi oni t iy dudeibtted GeBEh NERIAL, N(RNMYLSOUEALYT HF The corﬂli’:Dnédl) under

argon was added a sol uti on of BHf er ni., 24
mol , 18. 5 eqFHflz o SRLEARSS aWEEE. él-:.eg &Fﬁs%)xtﬁflé \/\E@er e??Jt&%rdtfor 4.5
hours and th@ira@&aﬂﬁd %o leaﬁerch@ tcmmafeﬁ useoductqaeoas HIcgds N, 50
nm.) was dde and st rlng S,CO f 1 : Jﬁllllﬂ&] :
m xture was ‘fled églat'Porg % ag'l.’as 1'388& NG ) et>:<tract ed
wi th CH err] Gyruhdr (pﬁmif]i@:aui)qn.drl ed (I\/gSO4) ' and concentrat ed.
The residue was purified by flash 10 chromat ography (Sigerr],

Et CAc- MeOH- i sopropylamne 9:1:0 to 8I ve 35 %(66% of
tan sabid, whch wd (4- Metbﬁ%§bl°ib’ﬂ15ﬂ€cﬂhﬁ§é'&ﬁ ldin-1=""

- 2-(4- et hoxy@q_r)ggapﬁ&l@seudour ea
A mixture of 4-methoxycarbonyl-4- phenylplperldlne (8.5
g, 0.039 mol), 3-bromopropylamine hydrobromide (12.7 g,
0.058 mol), potassium carbonate (13.475 g, 0.0957
20 mole), and KI (3.24 g, 0.0195 mol) in 1,4-dioxane (200
mL) was stirred and refluxed for 24 hours. Dioxane was
evaporated at reduced pressure, the residue was treated
with ice-cold 6 N NaOH (400 . mL) and extracted with
CH,C1, (4 X 120 mlL). _Solirent was evaporated from the
25 ~combined dried (K,CO,) extracts 'and the residue was
pur:.f:.ed by column chromatography on silica gel using
";'/Me_OH/Z M. NH; in MeOH (20:2:1) as the. eluent to
i the product as a viscous oil (7.8 g, 72%).

af

30 c.. 1,6- Dihydro -5- methoxyoarhonyl -1- {N [3-(4-
methoxycarbonyl - 4-pheny1piper:l.din 1-yl)propyll }carbox
amido-2- [{(4-methoxyphenyl)methyl}thio] -4-methyl-
6- (4-nitrophenyl)pyrimidine. This compound was

- prepared from 1,6- d::.hydro -5- methoxycarbonyl

35 -2-[{(4- methoxyphenyl)methyl}thlo] -4-methyl-6- (4-nitr
ophenyl) -1- [ (4-nitrophenyl-oxy) carbonyl]l pyrimidine (1.0
g, 1.69 mmol), 3- [4-methoxycarbonyl-4-phenyl.



15 hydrochl ori de. To a well-stirred suspension of thiourea (7.6
g, 0.1 : mol) in THF (50 nL) at O [err]C, 4-nethoxybenzyl chloride
(16 g, O.Wwowshiusasas added in 10 min and the m xture was PCT/USPH SRS t o
warmto roomtenperature. After 2 hours the 20 m xture was heated to 65
[err] C and kept at that tenperature for 5 hours. It was cooled to
room tenperature and di luted witTPdi et hyl et her (2@0 m) . The
white Ci tatef med e and .5

96%: m p. f@f i propy ammehgé 96 g 6§ . 9192 eq)

2-{(4-nitrophanyl pﬁrhﬁ)iledneﬁisﬁngxcﬁﬂm:ylat e c@ndltlonsm dteslce‘lmied in

4-ni trobenzal & (15. $19088- & 8%) ;

g, 0.

11 nol)

P 517 dine 49‘6an

&gﬁl 1@qet &@cehgt 12 773

acetic acid

(0.288 g, 30 (CDCIa74 ALL.6B281nit8l )(ml:nZZHbv obaﬁ%!‘zéléo(ﬁiv_)‘*v\ﬁévs?r?i‘-ed at
;O?En4t %”?era:] 3;@1ft4§ Bgugzs 58 T(hﬁ }&hHl)te 20*75d2 EBf hwl, 2 1), 3. 8-

ni I’Op en e ne - 0OX0obu y a Wwa re
washed with p(é‘hvol 'X%(ﬁ%ﬁ_ -28d ‘El'rlje(ﬁ '3 61(% 8d I'g') '9%/§8
f.1,6 -Di hydr(@Ssmat)hosyw ey 3- ﬁa [ 8(91peahasyhBnyl,) J = 13.6 Hz,

AT G e e S 2 o0

met hy
96/ 14
-46-

| }t hi ol -
846

(Qyi XT U €8 . OFHz reRhi) , 7~ 2047l dpherWy IBnet hyS@nér 3t,

oxobu rate(86 0.904g 40 (4nmgt yBeray) )adsl. caled. £
thlopéeudourea d&échlgrldeg %%-3 B”gg@(l%'ﬁz) Ig‘?a ate OAgr(

0. 04 nol) m@&lﬁﬂ“ﬂl@ nf) @as

4.5 h

extracted with

wer e
n),
produ
silic
el uen
with

ours.

and dri
was

gel

20

Hle d1iod 4ne, s34

washed with 10% NaHCO err] solution (2 X 60 nL), brine
EkamgldH . Sol vent was evaporated and the 10 crude

3.28 g,

%ilHreﬁj 94; N, 9ar$(9 heEP’éBdat C?053’54{-err] C for

cool ed, poured into ice-water (300 ni),
‘Bt OAC (2 X 400 nlL). The conbined Et OAc extracts

(100

d | .
odi ﬁﬂ‘%ﬁ?ﬁ?ﬁgéﬁﬁd Zalbeny 8 Tk ot cropfUPIPLPRIRERY 00
t, to | e(a/.e!:-tdi@henyl-p:pmn-hwlmrom'll}Cmmﬁméﬁo tlrr Rturation

3,6-tetrahydro-2- thioxo-pyrimidine.

To a stirred solution of 1,6- d:l.hydro 6-methoxycarbonyl-
2-[{(a- methoxyphenyl)methyl}thlo] -4-methyl-6- (4-nitro
phenyl) -1- {N [3-(4,4- dlphenylplperld:l.n 1- yl)propyl]}
carboxamldopyrlml_dlne (0.14 g, 0.187 mmol) ‘and

_ethanethiol (0.5 mL) in CHCl, (5 mL) at 5 °C under

25

30

35

argon, TFA (0. 5 mL) was added' and the mixture' was
allowed to warm to room. temperature After 3 hours,
solvents were. evaporated completely, the residue was
redissolved in EtOAc (10 mL) , washed with 5% NaHCO, (5

) and dried (MgSO,). Solvent was evaporated and
_ es:.due was pur:LfJ.ed by column chromatography using
1:1 hexane/EtOAc to 100% EtOAc as gradient eluent. The
o:Lly product was crystalllzed from hexane and EtOAc
(0.096 g, 82%); m.p. 130-131 °C; 1H NMR (CDCl;): 6 1.65-
1.80 (m, 2 H), 2.31 (s, 3 H), 2.31-2.49 (m, 10 H),

3.25-3.55 (m, 2H), 3.76 (s, 3H), '7.01 (s, 1 H), 7.09-

7.29 (m, 6 H), 7.41 (d, J = 8.2 Hz, 2 H), 8.11 (4, J =
8.8 Hz, 2 H), 9.76 (br t, 1 H, NH); Anal. Calcd. for
C,HyNsO.S.0.3 H,0: C, 64.50; H, 5.89; N, 11.06. Found:
C, 64.45; H, 6.05; N, 10.87. h

€

i



Et OAc/ hexane became a yell ow solid (11.4 g, 66.7%; 15 m p. 138-139
[err] C [3['%&7&%5(%[(3”]) [err] 2.15 (s, 3 H, 3.62 pecruseshsozs3 H .

3.72 (s, 5.78 (s, d, J= 3 Hz, 1 H, 4.08, 4.20 (AB q, J
= 12.5 Hz, H, 4.21, 6.40 (s, d,J=3Hz,1-H),6.66(2d,J—
85Hz,2H) 708(2 d J =8d%3Hz, 2 H, 7.37 (2 d, J =8.8 Hz, 2
H, 8.7 20 (2d, J =8.8Hz, 2 H; Anal. Calcd. for '
C’[err]H[err]Iq:mp]JCQeﬁr]S C, 59.00; H 4.95; N 9.83. Found: C
59.02; H, 4.

L 6-Di hydr o 2. M TROXYSaE “g’i' -mefhyl h%x(‘;)-h%lhtf?pté%nyl) rrefﬁyﬁth. ol
- 4- et hyl - 6- ‘(%Qhem;\mmmyidiln- {yl)prepy carboxamdo 1,2,
enyI oXxy) car bqptdyd dﬂih%ioxo-pyrirﬁi ﬂgl | -stirred mxture of

, 6-di h dro rret ho car bonyl - 2- 4 rret hoxy b%neggyllthl ol
- 4 met Ryl - his °°“%’$u|‘ﬁq Y’Gﬁh@ﬁ???ﬁ?ﬁil #1’ 55) %‘_L T NaHCO3
3:) o s E3 6j9@er@r%ﬂpéﬁh&im%wﬂnkﬁdﬁ{]}}da%ﬁbxaxaxdc&nﬁ - e 86Xy éﬂrlm)_)
a err | n or e was
added 15 P 1 e B B e R e ety 1) hich U P vt pea® )
t enper at ur e. ny&fit-er- nﬁth}dmlmmﬂe_do 15 g, dha33immol) theingathe on
m xture sho 5!_1%-3 SRS
pyri m di ne, W?% ere (;irireé nor e ﬁ;eé‘%_n n| t rophen?f@ttﬂlkoro:%'%(?(rar‘fsﬁ9 P%%S%S ,
0. 00320mpl ) Wedumn chromateszarhy hed k92 rgng82bht i Mube R84 - éﬁSaBGItlonal 4
V\%%/ 14846 1%0% (R 802 zi'ygrzs 1vveg4 (!?a'pa?a{{)a 15%?—%??2{ rlf‘o [err]
| ayer Hlas %/\ﬁssnegew:i H{£at%rﬁf%d°§q3@ou§ F(ﬁ c3 et4 13 fod uton? (37 X
50 nL), dri e;ﬁ)(,l\/@SCIaertd,) ,3 amy, t'heosol(yenté By qpar.aed.. 3The(m, 6 H)re3| due
was recrysta e exane 1o
pr oduct ;s Wr?:t';é d@%/st"g: %%ég gBi:lM/()B Pf& )i% Jt 8?@6 I'!L% %lel?

[ err] BSNVR ( GDEI] ety )t, [ ar H, N3 (AnaB HFal@dZO flox; e;gHggNsosS H)C,'-'. 3 81 (s,

3 , 4.06, A = 3. 78 (d, J
3 5?7 v 4503@9( Elqg 63 &3 §2H"#o undz% 6@%% Ig 71@HZ (2H),
7.32 (d, J—1?0 -88Hz 2'H)-,797(dJ 8.8 Hz, ,825(d J =
8.8 Hz, 2 H); Anal. Calcd. for C[err]H[err]N[err]CIerr]S C, 56.75; H,

4.

08; N, 945 FOlind C, 56.49; H 4.28;, N, 9.25.

20 1-{N- [3- (4-Cyano-4-phenylpiperidin-1-yl)propyll }
carboxamido-5-methoxycarbonyl-4-methyl-6-
 (4-nitrophenyl)-1,2,3,6-tetrahydro-2-thioxo
pyrimidine. : '
This compound was prepared from 1-{N- [3 (4- -cyano- ~4-
25 phenylp:.per:.d:m -1-yl)propyl] }carboxamido-1, 6- dlhydro-
G—methoxycarbonyl -2- [{ (4-methoxyphenyl)methyl}thiol -6
: "itrophenyl) 4-methylpyr1m1d.1ne (0.15 g, 0.215
, using the procedure described in Example 5 and
purified by flash column chromatography (0.118 g, 95%);
30 ~ ‘m.p. 137-138 °C; !H-NMR (CDCl;): 6 1.69-1.85 (m, 2 H),
2.07-2.20 (m, 4 H), 2.37 (s, 3 H), 2.37-2.60 (m, 4 H),
2.96-3.06 (m, 2 H), 3.31-3.86 (m, 2 H), 3.76 (s, 3 H),
7.09 (s, 1 H), 7.31-7.49 (m, 7 H), 7.92 (br s, 1 H,
'NH), 8.12 (d, J = 8.8 Hz, 2 H), 9.84 (br t, 1 H, NH);
35 Anal. Calcd. for CpHy,N,0;S: C, 60.53; H, 5.74; N, 14.49.
" Found: C, 60.53; H, 5.74; N, 14.48. |




h. 1, 6- D hydr o- 5-nmet hoxycar bonyl - 2- [ { (4- met hoxyphenyl ) 15 = nethyl }thi o]
-4-nmet hyl -6- (4-nitrophenyl) -1-{N [3- (4, 4-

di pheny! pivierysidads- 1-y! ) prop-yl ]} carboxam do © pyrim di perngses/ise2s To a
stirred solution of 1,6-dihydro-5-nethoxycarbonyl

-2-[{(4-nmet hoxyphenyl ) net hyl }thi o] -4-nethyl-6-(4-nitr 20

ophenyl ) - 1-[ (4- ni t r ophenyl oxy) car bonyFPgyri m di ne ©(0.592 g, 1 nmol)
i n anhydr ous_THF glo m.) at room t enper at ure under argon '

at mosphere, %X8UP&eL; 8n of 3- |

[ 4, 14';-|gl Fgennszweuwﬁ&aﬁicpﬁﬂﬂmim (9444 -ﬁ,etﬂlii_Exy%afboﬂwa 1.5 eq)
in s_a a S rin A -.conti-nyed, for 1 hours.

Sol vent was VV%SPX é’il’fﬁﬁ{’h'gl'Y“P?‘??Xiit]icaf’?ﬁm’r§°aﬁamﬁﬁi‘l’ 5si due was
redi ssol ved 6r(4-nitrogheeayl) €] a; 8] 6-E@txiahydmsifecdhiako 5% NaHCO err] (3
X 25 ), br%ggimidine (50 mL), and dried:(MySQ err]). -Solvent was
evaporated ahd - the -resi-due was purified by flash chromatography on
30 si | i cBhgel compayndovageprararedn fmomad /&5 dihydarardrtmetthoxy gi ve

the desir edcafgsﬁyl-sawaru-aéthoﬂeafﬁoﬁyimldphenylQgSiz;séﬁ@itﬂ-quﬂ]t h hexane
T

and drops of EtQA¢,becane a , ite -'-e (0,32, 3%.; . mp.
79-80 [err] @ropxﬁr}mr%a%amdofz( %[@?€§?¥YP€F§‘Y1§WGgh¥13§@%ﬂ] %4 H),
i' E|)7 (s, 63 FE,-(a.-ateogheﬁﬁl)-;émétwmyriaum?: ng 39.730 &,HL mhodd- 3. 60 (m
3. . 764 H,:.3.95.:4 22 (A Jl.= 13.6 Hz,

2 H ,1% 16 (‘é?ligréﬁée‘?ﬁ‘gg?ﬂ?r% d:é%%ﬁ?%la JE ,a'“P.AJcEL% wd Burleiee, ) 1ous
PCT/ US95/ 1508% £lash column chromatography (0.57 gA®4%); m.p. 18&- J= 8.6
Hz, 2 H, 7. OQ%QM_@Z-- 7568 5(Br do_o NHp, 23. 9L (d, J =
8.8 Hz, 2 H):;E.:}ﬁ\na(l;}'. [cd. @i)DrCJ's) >70 ta''é;grzr']ﬁge(rnrl']N le_iﬁ aéé?rE 3?50.33
CH err]d[erd]H) ,2-3852539 (my, 4cHbg: 2.R6-3-83 (m, 2H), Rodhd3-&3 65.52;
g, Diﬁ-hoé: Ni;, Qm{Zﬁz HY, 3.6_1I (s,EEsa(lnzl,eﬂ.h75(s, 3.11i1), 7.04 (s, 1 H),
- r o- 5- met hoxycar bonyl - 2- - oxyphenyl ) e -
t hyl }-'glfhi o]-4?n%’ch§r356?‘(‘4-$n‘%)r0p e‘*r&rfé'l-%ﬁ: %GY?ES‘ 2 H), 7.82 (br
(4- phenyl pi peyi ti H, 1NH) ), p8oppl [(Hcawbex @i dw, i M) nes.76 (br t, 1

H, NH); Anal. Calcd. for C,;Hy,N;0,S8: C, 59.10; H, 5.79;

N, 11.49. Found: C, 59.08; H, 5.91; N, 11.31.

20 Example 9 _ : :
1-{N- [3- (4- (4-Methoxyphenyl) -4-phenylpiperidin-1-y1)
propyll }carbdxamido-S-he-thdxycarbdny-l-Q—methyl-
6- (4-nitrophenyl) -1,2,3,6-tetrahydro-2-thioxo
pyrimidine. ' '

25 S | ._ |

a. &-(4-Methoxyphenyl) -4-phenylpiperidine. 4-Hydroxy-

4'-.-.pfﬁénylpiperidine (5.00 g, 28.2 mmol) was added to a

suspension of AlCl, (18.8 g, 0.141 mol, 5.00 eq) in

anhydrous anisole (100 mL). 'rhej.fﬁli'xture' was stirred at

30 rogm temperature for 1 hours a_ndj then heated to 50 °C
for 3.5 hours. It was cooled to room temperatur'e' and
poured cautiously into ic_:_e-wat_er__. The miictu_'re was
basified to pH 11 by addition of 6 N aqueous NaOH, and
extracted with EtOAc (3 x 75 mL). The combined organic

35 extracts were applied direcf:l_y to a flash

"chromatography column, which was eluted with CH,C1,/0.67
‘M NH, in MeOH (4:1) to afford 1.683 g (22%) of light

i



a. 3-(4- Phenyl pi perldln 1-yl)propionitrile. Acrylonitrile (3.1

m., 44 Moy was added to a sol ution of 4-pherpdpusesnsedsne
(3.0 g, 18 mmf) |n Et OH 15 - (40 nm.) and the m xture was stirred at room
t enperature ~ for 1.5 hours. The volatiles were renoved to give 3.8

g of pure product (brovvn oil, 99%, whict®Smas characteri zed

spect roscopi cal | é/ b 3- (4- Phenyl pi peridin-1-yl)propylamne. To a
stirred Low 9ﬂl.owh19h( waﬁhéhwrar:ﬁ@m@ﬁﬁl EPRCEFOSFIHGaL 1

(5.1 g, 24 mml) i n anhydrous THF (20 nli) under argon was added a

sqlution of BHerr] ipn THF (1. 83 , 8 l,, 3.5 t
tenperature. THe m]x!t -I’14\7\é —,lge_%gxypr}qggiéd4-f%eyﬂgi%§ggﬁd- r?g(rann
cogl ed to roy&ipropionﬁ.ma.hatgrpf:rymmmmﬁdl(ﬁsmmdsm) maeesl added
an stigr ti r 5 Th

m xture was baélF CFV@O %Q yea%dlg%I gon 8# 3% 3 %&Q‘t[%”}\é&‘* Qg
extracted wt hmetmwpheny&nﬂap@ew[l@ma:[dame] (.‘8 6839, 6. 2§0mm1)) The
conbi ned O 9anke BXBEATLS HE) Catltl ey resu1chMISCLANEkbIAL GROGAS! o,

The residue was di ssol ve treat ed with
HCl1 in ether (iOG Y- 55(1'101-1rs at pgpom ?I?@‘Pﬁﬂ% we’r\%t??énﬁ%‘&"aétrgr (250

n) was g | tﬁaégﬁ@olb%t xtﬁﬂeg Vﬁsnt idudd er‘eal% aﬁﬂribeeallw qaléﬁrﬁS
was was W et ne e I Ng
whi t e s£ i d, tﬁgrﬁﬁa\%ggréﬁﬁ’ystéd'qﬁo )'f'(’iﬁf B §heff mﬁﬂéﬁH& 4349 ho
aqueous phase Waesext ofict ebluntless oil, WHLEK/ 1w846 characterized
PCT/ US95/ 15025 - -49-

CHerr]dJ[err] sF§c§rgsc%?}cal+Ne conbi ned extracts were dried
(MySg err]) and the solvents evaporated to give 4.5 g (87% ' of pure

product (lighg, brovgl_ [gol(qd.)uetﬁ@kgﬁhéﬁl) 4-phéh PP £80n -1 -

spect roscopi cal )

1, 6- Di h¥®Ir o- 5- nl-famw&mém- 2- [0 @ n@tigBRshefigiption. of 3-[4-(4-

nmet hyl } t hi o] - dmgBhb¥yphehdlni-i-pheapipipbriind1-yllpro

(4-phenyl pi perbgéglérﬁ}a Q Og.yl.l }cgrggxam ff) in anhydrous THF (10 mL)
under argon was added a solution of BH; in THF (1.0 M,
11.0 mL, 2.5 eq) at room temperature. The mixture was

20 refluxed for 4.5 hours and then cooled to room
temperature. Aqueous HCl (6 N, 15 mL) was added and
st:.rr:l.ng was continued for 2 h -at 55-60 °C.  The
mixture was basified to PE 9 by addition of 6 N aqg.
NaOH and extracted with CHCl, (3 x 75 mlL). The

25 combined. organic solutions were dried (MgSO,} and
con ' _:-.t;'rated-. The residue was dissolwved in C':I-I..,Cl2 (10

. treated with HCl in ether (1.0 M, 9.0 mL, 2.0
The solvents were removed, ether (30 mL) was
3 i tﬁe mixture was filtered, and the filter cake
30 = was washed with ether (2 x 10 mL). Water (20 mL) was
added to the resulting white solid, the pH was adjusted
to 10 with 1 N NaOH, and the -aqueous phase was
extracted with CH,Cl, (3 x 40 mL). The combined organic
extracts were dried (MgSO,) and concentrated to give 610
35 mg (43%) of white solid, which was characterized
spectroscopically . '




pyri m di ne. This = conpound was pr epar ed from 10

1, 6-di hydr o- 5- met hoxycar bonyl - 2-[ { (4- met hoxyphenyl ) met hyl } t hi 0]

- 4- met yyyofisidigni trophenyl) -1- [(4-nitroph PCT/US95/15025

enyl oxy) car bonyl | pyrim dine (0.77 g, 1.3 mmol), 3-[4-

phenyl pi peridin-1-yl] propylamne (0.34 g, 1.56 mol, 1.2 eq) and

purified using simlar conditions des86+bed 15 in Exanple 1 (0.63 g,

7299 ; mp. 123- 1? &err [ err] H NVR ' (CbCferr]): [err] 1.65-2.10 =

(m 8 H), R411¢gN- Qhﬂie henyl) -%mhaxmimm-aey@m 2 H,

32335( &ﬂﬁoxm-- 246 3.75 (s, 3
4 4 (#Bé?ﬁl} ,gfb do ﬁe@ﬁo&g}éa}bﬁh 1. 1 Z:a(c?z{l RIS

= 18itzophen 91(%' 65-‘:8‘:6‘1‘!51'2 ), 7 20-7. 34 (m 7

H) 7 97 (b-rtliio:ﬂoﬂirrﬂrﬁdiﬂeQ? (d, J = 8.8 Hz, ~ Anal. Calcd. -

Lo 3 o] e LI RLhert 0028 Ui %%tr%x:%éa%bnﬂ “Buarl e 3
:_;aigg [2 m(g q/{amemphexyppewmmetmwt;rmmbyqr}nethyl 6- (4-nitrop
X - -
oxyphenyl )?r'le 4)1{?1 h@iéﬁéf?éﬁp%‘%%%ﬁn%i§§ygghgdlne (0 |9%e
a. 3-(4-0@nd mﬁl}ﬂ &del mﬂ'ﬁ)rg)npy?dm ) in a]nhydrous THF
Cyano- 4- pheny mmﬁraalﬁsothydéﬂﬁaka&uée updek &rg%ﬁ'x 5atmos he#f&D! } was added

to water ( i, ut i nwas 35 to pH 10-11 by -
addi't’ on ofscgl'%’)éﬁhé?r;ufd?'l\ﬁqd-&'met 10XyipReRy X} u?epaaﬁgyixtract ed with
CH err] CI [gmﬁe:(ﬁim 06/ Tillgrogyltamine (0 cIIDi el . Drigddl £ 1eztéqpts wer e

dried )f4 n@ 6/,1484
PCT/ U895/ 1 gﬁ-ﬁ] (10 ﬂﬁ) was addedv\gig éljfe si?lrrlngov_was contlmé%ﬂcent r at ed(

To the rdsinide hawre Sadliventiwas evapomatedhfnom dieereagtionr oni de
(4.92 g, %&:&mlana the reaahyl@r% *SE i&%ﬁ@é&] a3d¥c9§t€§08 ol

1.10 eq), and di oxane m Xt ure I rred at ref
| ux 155 "TIBr' mw ity &t ;FQ%C&Q; Wy 4 RFeine TheO sBhklent was
evapor at ed anghdixiiled (MIBOC) .m@mzmgolsbyuﬁicﬁszas filtered and

cooled to 5 °C. To this, ethanethiol (0.5 mL) and TFA
(0.5 mL) were added and the mixture was stirred and.
allowed to warm to room teiﬁperat_:_ure. After 3 hours,
20 solvents were _ev_aporated-complet_:ely,_ the residue was
redissolved in EtOAc (10 mL), washed with 5% NaHCO3 (5
X 1 mL), and dried (Mgso,). So'lvent was' evaporated and
the residue was purified by column chromatography using
1:1 hexane/EtOAc to 100% EtOAc as grad:.ent eluent. The
25 oily product was crystallized from hexane and EtOAc
(0.4%:g, 62%); m.p. 120-121 °C; *H-NMR (CDCl,): & 1.60-
(i, 2 HY, 2.31 (s, 3 H), 2.31-2.51 (m, 8 H), 3.32-
3.43%(m, 2 H), 3.75 (s, 3 H), 3.76 (s, 3 H), 6.77 (4,
J = 8.8 Hz, 2 H), 7.02 (s, 1 H), 7.12 (d, J = 8.6 Hz,
30 2 H), 7.20-7.27 (m, 6 H), 7.41 (& J = 8.6 Hz, 2 H),
8.11 (d, J = 8.8 Hz, 2 H), 9.76 (br t, 1 H, NH); Anal.
Caled. for C,H,N;0,8: C, 63.91; H, 5.98; N, 10.65.
Found: C, 64.19; H,6.22; N, 10.36. |

35 Example 10
a. 4-Ethoxycarbonyl- 4-pheny1piperidi.na. To a stirred

solution of H,80, (1.62 g, 16.56 mmol) in EtOH (200 mL),



c':hromatography (Siderr], CHC[err]/MeOd2 MNHerr] in MeOH

(100: 8: 4 twoldgHs4e: 8) to give 3.23 g (599 of coI orl ess PCT/US95/150851 ch
was characterized spectroscopically. 10 _ :

1- {N-[ 3- (4- Cyano- 4- phenyl pi peri di n- 1- yh%)g)ropyl]} ' car boxam do- 1,6
-di hydr o- 5- net hoxycarbonyl 2 [{(4 -nmet

Xy- phenyl ) met hy thl:g ﬁl -6-(4-njt roghenyl pyrimdine. 15
Thi s conpoundt p%rEHP‘FF ﬂi"&%‘FﬁFh?ﬂY is. astfogymethyl carponyl -
[{(4- et hoxypbmwéﬁembfbﬂl&he 0f254greEby236 mmol) wad laddedr apdenne) - 1-

5 2" cyano- a-rEnpre WS BLHRA Bha seghyntafot i cRoBrag, BRA8S

1.2 eq) 20 etbmbbumafa egvapongtednidtar redudetli grsesievrei e | the

(Excggpl[err]) ﬁgrm{ v%%édi{%%r yﬁ}t%lé%#’gé"%g élquéeé{ll?l_% acH. (s,

2.41-2. wag) adj L &2 (39-31 Hpy gdgimg more & lioNeﬂH 1 H),
? f2 g g8H§maﬂd F&xtﬁaéé?ésméh"')cnzélm(a?f')x 100( &1.)3 HThet Qémgﬁnéa (Ag a,
(or 103 1 L, irddte wprey drabd LMt apdothe gofveht o)
H) , 7.e3taporatddd (1o Pedle thdldslired pfodudt.ad &l)coldnidess

R o e L

1, 6- Di hydr o- LT mn@'daas)awqud withoyt3-gny further purification.

rret hoxycar bonyl - 4- phenyl pi peri din-1-yl)propyl]} 35 car boxam do-2 -
[{(4- et hoxyphe 3y 2 net hyl }t hi o] -4-nethyl - 6- (4-ni trophenyl)
pyri m di ne. wqmyl 4-phenylpiperidin-1-yl) -
PCT/ US95/ 150 Fropy 1am:l.n e. -51- a.

4- Met car Qon | pi-peri di ne. d_sol uti-on
of H r]ysq 3} Inil % qﬁg@l D %gﬁgfy y;l %p%enyfplperldln H(?
phenyl - 4- pi pey,i db rETRroXY| i G broﬂoérapyﬂ;bnlne hydrobromicie| (42293 (37.7

R e B AN T
mole), and KI (10 8 g, 0.065 mol) in 1,4- dloxane (500
mL) was stirred and refluxed for 24 hours. Dioxane was
20 evaporated at reduced pressure, the residue was treated
with ice-cold 6 N NaOH {400 mL) and extracted with
CH,Cl, (4 X 120 mL). Solvent was evaporated from the
combined dried (K,CO,) CH,Cl, extracts and the residue
was purified by column chromatography. on silica gel
25 using CHC1l,/MeOH/2 M NH, in MeOH- (20:2:1) as the eluent
to‘._aff’"or_d?. ther product as a viscous oil (24.2 g, 83.3%).

3= (4= Ethoxycarbonyl 4-phenylpiperidin-1-yl)
| prof : __.}csrboxamido 5-methoxycarbonyl-4-methyl-6--

30 (¢-nitrophenyl)-1,2,3,6-tetra-hydro-2-~
thioxopyrimidine. . This compound' was prepared £from
1,6-dihydro-5-methoxycarbonyl-2- [{ (4 -methoxyphenyl)me
thyl}thid] -4-methyl-6- (4-nitrophenyl) -1-{ (4-nitrophen
vloxy) carbonyl]l pyrimidine- (0.592 ‘g, 1 mmol), K;CO,

35 (0.276 g, 2 mmol), 3-[4-ethoxycarbonyl-4-phenyl

. piperidin-1-yl]propylamine (0.350 g, 1.2 mmol, 1.2 eq),
ethanethiol (0.5 mL), and TFA (0.5 mL) using the



residue was poured into a mxture of ice and 6 N NaCH. The pH was

adj usted to 10-11 by adding nore 6 N NaCH

and extracted with

CH err] Cl8okkqdsd X 150 nL). The conbined 10 CH er r] Clgcenodosasdasact s
were dried (MgSO err]) and the solvent evaporated to | eave the
desired product as a viscous ~ooil. The product (20.2 g, 92% was
used wi t hout further purificat i-®8- 15 b. :
3- (4- Met hoxycar bonyl - 4- phenyl pi peri di n- 1- propyl am ne.

m Xt ure

3- br onopr opy kalumg h:hd:bﬁhﬂ:

of

APKECRGNFEaf8ERyLDRS hRrPXBRBLE 4P n%n@sptsnfled by £ipalz9 nol )

Wyl 25 g, 47%)0 Qﬁ%m)iis PO assi um

carbonate (1 g 2 ), 0. 0195 nol ) in
1, 4- di oxane ( (cBeb 6\/\/8{5 13; |(E0e§ an-g % L}'i)e'd lf e $H U,
D oxane was 2 H), le8apa. d)t edh ,at2 r!é)ducbdoomssar fém,t ReH)gsixlaa was, treat ed

th | N 4 t . 4
X 120 51 Sollirt vhs esap Ph Ed an e T O A Mlimda HEs
(K[ err]Cd er (M) @x#acts 3 B ?ﬂbsﬂjdé) was.74 (S, @uﬂl)fll éd 0%y Dl um
chronat ogr apy=0% 8i! i gag0el7 Usd n@s, 1 H) , q—iqg_ef Hé MetHE Y N grg'] in

MeOH (20:2:1) :.as the’ eI uent to f'ord the product as a viscous oil
(7.8 g, 72% (4, do= 8.8 Hz, %}@'D%‘;Rﬁo(@ nﬁtﬁo§y§aﬁ§®n?l )L "B (4-
met hoxycar bofk- 4; phenyl NHper Asial-. 1-Cal)ldd .o0Bd }cgém;;ngo,s C, 59.70;

am do; 2-[{( 5Y )oet-hyl 1t hi o] np%%‘é?
6- (4- ]hfgtrophléthy% gyrlplﬁiz#qh 45, r#% é %’ d H'we?s‘” N, lﬂ'ré&ared from
1, 6-di hydr o- 5- net-hoxycar bonyl 35 -2- [{(4-net hoxyphenyl ) net hyl }thi o]
-4 nmet hyl -
ophenyl ) - 1- [é&?trop%enyl oxy car bony‘lﬁpzrl m di ne 1.0 1.69

P

mol ),

3-[ 4-

i n-1-

g,
e hBk 4 enylpipegi 846-1’1) propy

PCT/ US95/ 1502 icarboxam:.do -metho:;g-s-methoxyca:@cnyl 4-methy1-

pi per ]
usi nglg

mp. 140- 141, §edih@drperr et bRy - 5 -me t ho&PEardoniyll - 4-etethyll 62-

im |

aPErBRbeRELLPVE

P

H, 1.82-2. 184 ( %'-ﬁi%p%e%ﬁrl) .-1- [ (4-nitrophenyloxy) carbonyl]pyri

20

25

30

35

midine (0.940 g, 2 mmol) and K,CO, (0.552 g, 4 mmol) in
anhydrous THF (20 mL) at room temperature under argon
atmosphere, a solution of 3 [4,4-diphe1"1y'lpiperidin'-1-yl]
propylamine (0.882 g, 3 mmol, 1.5 eqg) in THF (5 mL) was
added and the stirring was continued for 1 hour.

Solvent was evaporated. from the reaction m::.xture, the

residue was red:.ssolved in CH,Cl, (50 mL), washed with
5% NaHCO, (3 X 25 mL), brine (50 mL), and dried (MgSO,).

Solyvent. ‘was. evaporated and the residue was purified by

3h. chromatography on silica gel us:.ng 10% methanol
1n"§7:0ﬁe as the eluent to give the des:Lred product as
an oil, which on trituration with hexane and drops of
EtQAc became a white powder (1.10 g, '88%) ; m.p. 95-96
°C; *H-NMR (CDC1l,): & 1.61-1.71 (m, 2 H), 2.26-2.33 (m,
2 H), 2.38 (s, 3 H), 2.39-2.50 (m, 8 H), 3.20-3.41 (m,
2 H), 3.65 (s, 3 H), 3.89 (s, 3 H), 6.65 (s, 1 H), 6.84
(br t, 1 H, NH), 7.08-7.29 (m, 10 H), 7.40 (d, J = 8.7
Hz, 2 H), 8.03 (d, J = 8.6 Hz, 2 H), Anal Calcd for
CysHagNgOg.0.75 CH,Cl,: C, 62.28; H, 5.92; N, 10.16.
Found: C, 62.23; H, 5.76; N, 10.12.

ne. To g, aﬁﬁllé'g')ef me.i:tggg &fp !
.74 (m 2

rified
88%) ;

q



5 (s, 3 H, 2.35-2.58 (m 4 H, 2.75-2.89 (m 2 H, 3.18- 3.30
(m 1 H, Wwoderidsdd (M 1 H, 3.61 (s, 3 H, 3.66 (s, PETRISIS/BNOZS (s,
3, H, 3.91, 4.15 (AB q, -J:136Hz, : 2 H, 6.14 (s, 1 H, 6.69 (d, J-
= 8.6 Hz, 2 H, 7.02 (d, =86 H, 2 H, 7.20-7.37 (m 7 H, 7.56
(br t, 10 1 H NH), 7.90 (d, J = 878%%, 2 H; Anal. Calcd. for
Cerr]JHerr] gml:gbeﬁls C, 62.54; H 5.94; N, 9.60. Found: C, 62.41;

H~ 6.06; N, 9 Example 5 15

5- Met hoxycar anMatha:qﬂdg&bcﬁu(Il—41+mabhimﬁﬂl-)(4}nﬁ.urobheny1) -1-{N-[3-

(4, 4-di phenyl - B Rer I o}

3, 6- tetrahydr ZQt é%ﬂ°&¥¥#§8¥kh}"n afbﬁlfgg'r%&;?lflg ia'(')‘%do

1, 6- di hydr o- 62me¥Roky2adbénfetrahydropyrimid-ine. -

2- [{ (4-gret hoxyphenyl ) met hyl } t hi o] - 4-met hyl - 6-(4-nitro 20 .

phenyl) - 1 {N-[3- (4, 4- di phenyl pi peri di n-1- yl)propyl]}*

car boxam dopyﬁ m di ne (0.14 g, 0.187 mol) and et hanet+hi ol
(0.5 nm) in cti[ezniﬁirdﬁsxs -théthidtyarbohel - 2 CmdBHOKky - 4 -me thP1G®, (4HFA (0.5

m.) was added ipd th ﬁuregﬁai allowed to warmto room _
tenperature. RAFtEP” § ABY B€sl vents were evaporated conpletely, the
residue was A mixturei sxfol wmEthyl B2 Op¢4 (At mophenayhétethyl e INSHCT err ]

(5 e TR e e e e

t he reS|due was col'um hro o ra
hexane/ Et OAc hﬁdxgg%iEsml@a;g qa&da@mg.elmeqﬁ mq? )e. 3@n Nagpcy ($-&duct was

crystallized &rogm, BexmBe a&ﬁ B@A‘C( mL) ‘4@8 %&e&zﬁxd HeBted3@tl3l
[err]C, [err] Nl\/RQ(Cl f [err 31 (s,

3 H, 2.31-2.249-7# §°Fl)4 h “rs <y ’Sts-“(emwa? FfF° ? 6”C£P°B‘rﬁﬂ 7.01
(5351 H), 7809nto ice-watd® (306 ML) . 7 'ﬂil_ﬁ(fiieﬂzl:l.pz.&aiel-lzfoﬁnéﬂl wasll (d J
= a

C[err]Jr-f err] ,\f%”.f&l_%”]v@sgxe%lbwé;p] 8"“6’-"64 cﬁl f\? 1frb‘g.e Found
C, 64.45; H, producthl was. 18|Ir1f1ed by flaﬁh%bluﬁzmchromatography on ' '
PCT/ US95/ 15029

5- Met hoxycar bony?’ci ?na% hu?:u%g 10 rop h %%% P ‘;':[xg':lil hexane asE)éﬂgpl ° 0
(4- phenyl - pi pg¥adient.- ?ﬂ-)lﬁn§p)(|9] pca,bcﬁe!aw do-The, HHWMR analysis. of
the product showed it to be a 19:1 mixture of the
20 amine/imine tautomers which was used as such in the
next step. !H-NMR (CDCl,): & 2.32, 2.38 (2 s, 3 H),
3.59, 3.70 (2 s, 3 H), 3.70, 3.85 (2 s, 3 H), 5.40,
5.66 (s, d, J=3 Hz, 1 H), 5.50, 6.08. (s, 4, J = 3 Hz,
1 H), 7.43, 7.45 (2d, J =9 Hz, 2 H), 8.10, 8.11 (2 4,
25 J = 9 Hz, 2 H) . |

.‘Bihydro 2-methoxy- -methoxycarbonyl 4-methyl-6- -

30 To a'well-stlrred mixture of 1-,_G-dihydro—z-methoxy—s'-
methoxycarbonyl-4-methyl-6- (4-nitrophenyl)pyrimidine

(5.7 g, 0.0187 mol), NaHCO, (6.27 g, 0.074 mol), CH.CI,

(200 mL), and water (50 mL) at 0-5 °C, 4-nitrophenyl
chloroformate (3.76 g, 0.0186 mol) was added in 5 min

- 35 and the mixture was allowed to warm to room
' temperat_ure.' After 10 hours, the TLC analysis of the
reaction thixture showed_ the presence of a small amount



tetrahydro-2-thioxo-pyrimdine. 5 ~Thi's conmpound was prepared from

1, 6-di hydro-3-{N-[3-(4- phenyl pi peridi n-1-yl) propyl ]} -

car boxanmboeesast hoxycar _ _ PCT/US95/15025
bonyl - 2-[{ (4- met hoxyphenyl ) net hyl } t hi o] - 6- (4-ni trophe

nyl)-4-nmet hyl pyrimdine (0.15 g, 0.223 mmol) using the procedure
described in Exanple 5 and purified bgo+l ash 10 col urm chr omat ogr aphy

134-135 C [err]HNVR (CDCl [err]): [err] .
59'7%% o4 ?ﬂf/()& ﬁ}’glﬁ}gg@mlm[cg%e],z therefore,, @086 @snitrdphehyd 3. 09 (m

2 H), 3.32-Ghléréfordate (0.6, 3 d606 a°g%1f'éﬁg ‘ﬂée_dgag?inL 17-7. 30

£(9m806( E? t Sﬁlﬁlﬁgoiﬁéﬂmeéageﬁ aFo?d@:{ll_%i‘-PPﬂFeﬁr]iﬂ[lGSr] OTber k9o C
60.96; H, GLaWEETH|wae 79epavared, Ghé0cK,T1,H a! eZ8wag| washed w%%PSS

Exany e 7 4- ph Ipleldlm ro
car g?xam dgé)atura oxycéagonquﬂ%g%e 3hﬁ eié% IP m )p drle .
(4- ni t rophetgSQ1 , 2 ands-the rsvivient 2evb.porated | Tnyrr@gﬂa@g was Thi s

nd was Pﬂléé@mf]rénll\l'[éf €4 ¢
Sﬁgﬁ%p. peri d| c} Hg’ qpy! ] } car boXant do- 5’%%& to give gthe
met hoxycar 5’6?%5{' EH@PﬂSWﬁﬁéﬂ?l )(12”e§h9} }8$ﬁrb] 16{ -NMR (CDC1,) : )
ot o ”'”Opwem"*)”smh’”pyel S ey s (L 5 e
P doH 8;6%1%n N baﬂz' ﬁ1B)'1§74f38qfer‘¥]=€,8{'érli$l—l- NVR

h t ogr aph
((:CIrDCC):Im[aer?] )zpl'{errej b 693.1 L85=(8n72Ht1) 2 H), 8.2607. 20 {m 4 &), 2.37 (s,

. 2. 0 2 31 3.86 (m 2 H), _
g |7—|)6 (g 3;2&{)&1@0 @Mp 4 t&s 1?9 °G. H)ﬂﬁ#?)l@?&?g (#% HOs B s 1 H (

»

NH), 8.12 pd-6%i=Hg 8. Flf ¥, H}1.9184 Found; Q, rsst, 85 3.92 AN . Cal cd.
fg? Cl err] Hess). N[err]CIerr]S C, 60.53; H, 5.74; N, 14.49. Found:
C, 53; H, 5.74; N, 14.48. : WD 96/ 14846 - -

C'I‘?%SQS/ 15025 _ -54- _ Exanpl e 8

5- Met hoxycar-bonys-nepkq:ﬁrc(dhrm#(lxm&myi 6- (4- nitrophenyl)-
4-phenyl pi perpagl p3l-p4) @ropyl Uﬁaﬁ?&xaﬂg‘%f&in-f-y1)propyl]}
carboxamido-2-ox0-1,2,3,6- -tetrahydro-pyrimidine.
To a stirred solution of 1, 6-dihydro-2-methoxy-6- _
20 methoxycarbonyl-4-methyl-6- (4 -nitrophenyl) -1-{N- [3-
(4,4-diphenylpiperidin-1-yl) propyl] }carboxamidopyrimi
dine (0.208 g, 0.33 mmol) in THF (10 mL) at 5 °C under
argon, 3 N HCl (6 mL) was added and the mixture was
‘allowed to warm to room temperature. After 2 hours,
25 solvents were evaporated completely, the residue was
treated w:Lth 40 mL of 10% NaHCOa, the product was
exi::r:ected with CH,Cl, (2 X 15 mL) and the combined
extracts were dried (MgSo,). Solvent was 'evaporated and
the residue was crystallized ffom__hexane _a'._nd EtOAc .
30 (0.20 g, 97%); m.p. 197-198 °C; *H-NMR (CDCl,): & 1.63-
1.67 (m, 2 H), 2.23-2.28 (m, 2 H), 2.34 (s, 3 H), 2.37-
2.42 (m, 8 H), 3.20-3.41 (m, 2H), 3.69 (s, 3 H), 675
(s, 1 H), 7.08-7.26 (m, 11 H), 7.46 (d, J = 8.7 Hz, 2
H), 8.08 (4, J = 8.7 Hz, 2_ H), 8.77 (br t, 1 H, NH);
35 Anal. Calcd. for C,Hy,N;Os: C, 66.76; H, 6.10; N, 11.45.
Found: C, 66.48; H, 5.97; N, 11.25.



6- (4-nitrophenyl)-1,2,3,6-tetrahydro-2-thioxo 5 - pyrimdine Thi s
conmpound W, gﬂ red from 1, 6-di hydr o- 6- net hoxy PCT/US95/15025

gar bonyl - 3- ?ﬁ?’? met hoxycar bonyl - phenyl - pi peri di n-1-yl ] propyl }

car boxam do-2- [{ (4-nmethoxyphenyl) nethyl}thio] -

6- (4-ni trophenyl)-4-nmethyl pyrimdine (66230 g, 1 mol) 10 using the
procedure described in Exanple 5 and purified by flash col um

chr omat ogr aphExgepd®e @3 94%; mp. 135- 136 [err]C, [err] H NMR

CDC 24l ¥etHo: - 2.39
( ,[gr ;%)2 g.e‘{ﬁ]- [328% A4 S! enﬁ)%-(ﬁhen lpiéper?‘i%in 2. i')ﬁ) 3 75Em
"H . 7.04 (sPr9 rb°x8!n1219-15 t(hﬁ*l@%bowilﬁmethﬂ- 6 Hz, 2 H),
8% H§ brA . églsné.kr]ypm%nalzﬁ%ddh 2,3, ;3&&&%'1 roﬁyz?Sg %i@iné. %9
na C or er err err err . ;

11. 49. FouRg: . C& 59 96 T4¢ d ‘h‘i’il 3% %0 i *%ii&??p‘lze“?q“
-{N- [3- (4- oéc&ral\&-tmexhplwtyal}bonym}ehymplq}quelsr-}-(]&yh).trophe'nmldpyl]

b do- 55 et o
ok e ophendt BRI o i rgny ) pyrimiding 1 (0.47, 9. 52
4- (4- Vet hoRgphénang K4C‘|§hem/45gﬁ3)em ot nemol) Hjnr sxpydrous THF (10

phenyl pi per ) n%éS etk t%ﬁ\g%x‘mlr)e Wﬁﬁd@?fdegré&ua atmosphéf@{oerhs' on of
Clerr] (18.8 0. 141 nol 00 drqus "ani sol e (100
). Th® m xtﬁPlu*v'vSthsPrfr ?écf"‘ét‘%ﬁ‘“hmmﬁncyéﬂp'ér’eﬁ or 1 hours and

then heated tpipBrfiaihl-€-yl]lprop r-aausléwqorsso &, yves m@iﬁdl 12 agjom
{omerature o g, 1R Sed G U S Bl e cBIRHUERT S oo
with Et OAc _(3f@r72 honrsThe Thents gl onmnremeﬁed byef&d&crla&:.omand
TP ¢ CEfb) Bpbedon Mo, AT v, R HaITL G AEBY (B0RH ! o1 1
g (229%50f |igfded to theypsgdutiems and stlrrz.ng was continued.
PCT/ US95/ 15028fter 3 hours, solvents were evaporat®d completelif! it il
whi ch was cha 28! She” vas” Tedissoived In %m,cl, (20 mL), washed with
2 ’
10% NaHCO; (2 X 10 mL), and dried (MgSo,). Solvent was
evaporated and the residue was purified by column
20 chromatography using 1:1 hexane/EtOAc to 100% EtOAc as
gradient eluent. The oily product was crystallized
from hexane and EtOAc (0.55 g, 86%); m.p. 100-102 °C;
H-NMR (CDCl,): & 1.65-1.80 (m, 2 H),. 2.26-2.31 (m, 2
H), 2. 35 (s, 3 H), 2.39—2.44 (m, 6 H), 3.18-3.40 (m, 2
25 H), 3.69 (s, 3 H, 3.73 (s, 3 H), 6.75 (s, 1 H), 7.60
‘=.8.7 Hz, 2 H), 6.84 (br s, 1 H, NH), 7.10 (4, J
_ 2 H), 7.18-7.26 (m, 5 H), 7.46 (d, J = 8.6
$)-, 8.08 (4, J = 8.6 Hz,.2 H), 8.78 (br t, 1 H,

N
5

ENg Y CD‘V"I—‘ZI\IOOI

P

. NH)} Bnal. Calcd. for CyHyNsO,.0.12 CH,Cl,.0.12 EtOAc:
30 C, 64.54; H, 6.12; N, 10.57. Found: C,- 64.44; H, 6.12;
N,'10.28. T
Example 14 : :
_ 1-{N-[3- (4-Methoxycarbonyl- 4-pheny1piperid:l.n-1-
35 vl)propyll }carboxamido -5-methoxycarbonyl-4-methyl-

6- (4-nitrophenyl) -2-ox0-1,2,3,6-tetrahydropyrimidine
(Scheme 2). :



b. 3-[4- (4- Met hoxyphenyl ) - 4- phenyl pi peri di n- 1- yl ] propionitrile.

Acrylonitrile (2.03 nm, 15.7 nmmol, 5 2.50 eq) was added at O [err]Cto
a sol uti owgoder1dsde?- met hoxyphenyl ) - 4- phenyl pi peri di npctiiséShsgas 6. 28
nmol ) in EtOH (20 nL) and the resulting solution was stirred

for 1.5 hours at roomtenperature. After renoval of t he sol vent, the
resi due was purified by flash 10 théonat ography (SiJerr],

Et OAc-CHCl [err]_1:3 (70% of'colorless oi |, which
was char act glﬁq Zabostzzrredgrgb:égtt;%sggp}cgrﬁyhydro 2-methoxy-5-
3-[ 4- (4- Vet uetipheygabnyphenyhetnel + 6 04 1nitFophenyll) propyl anine.  To a-

d |
fr;[a!t L(r)iypﬁgn; 40}10%11'%4‘ %fel x%) ?laﬁb?/ﬁlﬂblrgyrlmldlnﬁl onm‘r‘f?e i 411g, 4. 40
mmol) in anhmmdu's KEQP;((L@ 276 g, 2 mmohdein samloydress aTHEd (20saLit i on of
BH er] in HfF doond t'Mmperatu e“urﬂié%’aﬁ% eél).mc?é ﬂ%ﬁ t&@g;&%%go The

m xture was 20 - ["uxed urs c00 room
t enper at ur e ©F &q'u%ﬂ%emxx@wommjpmymypqraﬁan -1-y1] stirring was

- continued f@ropylaiidd- G Ixxrrd,C1. 2'&1@1 1.2 é‘@éy(tyﬁem@s (Pgskied to pH
9 by additign of e B

d t t th CH d 3
060 20t R Lladndd Sg che o DRI b R e, W L ) 163
concent r at e@he Tsmlxéswdaemsvédsw Vet t na€ibar ah@ [the |s¢letion
mL dt s The -
sol)vggts {Ag?otg%?é:‘#gf}%éﬁ Rnsecg T%lti)u%‘ % &ﬁbldgzdml' h‘ﬁa%%?‘a?g vvag
filtered, af®d Heg | sterrémecggtlnuedas vaEted 2 houatshersglventd ni).
Vater (20 ”h)ex‘éaévaforateadQSﬂPiQtEH@ r@ﬁé'féé'ﬂdl‘f@'ﬁé's %ﬁédﬁséf@ecﬁ"’l was

adj ust ed iL e aqueous p ase was
extracted with c@iﬂf%#rf@[@? 1 Yﬂskego‘”ﬁ{:}“ 1ﬂ*e NafifQnd@ & gethitel) .
extracts weandrdefledMydidsD,)]) aBdleenteniast efrdporgine 648d35che NU

- (43 /%?14846 'es%.duseokv'ag puiamfled\’\gy co at{u'?cél?rrénzlaegogrwogggm rOSCopi caI .
- 56- hexane/EtOAc to 100% EtOAc as gradient eluent. The
oily product was crystallized from hexane and EtOAc
(0.55 g, 86%); m.p. 180-181 °C; 'H-NMR (CDCl,): & 1.60-
1.80 (m, 2 H), 1.85-1.95 (m, 2 H), 2.03-2.10 (m, 2 H),
20 2.28-2.33 (m,2H),235(s,3H),248250(m,2H).
320340 (m, 2 H), 3.60 (S, 3H), 368 (S, 3 H), 6.75
(s, 1 H), 7.20-7.34 (m, 5H),7_46. (d_.J 88HZ,2
H), 8.07 (d, J = 8.8 Hz, 2 H), 8.78 (br t, 1 H, NH);
Anal. Caled:. for CyHyNyO,: C, 60.70; H, 5.94; N, 11.80.
25 Found: C, 60.71; H, 5.99; N 11.43. :

Y '-{R- [3- (4-Methoxycarbony1 4-pheny1p:|.peridin- -yl)_

propyl] }carhoxamido- -methoxycarbonyl 4-methyl-6-

30 (4-nitrophenyl) -2-ox0-1,2,3, 6- -tetrahydropyrimidine and
(-) -1-{N- [3- (4-Methoxycarbonyl-4-phenyl-piperidin-1-yl)
propyl] }carboxamido-5-methoxycarbonyl- 4-met:hy1 -6~ (4-

nitrophenyl) -2-ox0-1,2,3,6- tetrahydropyrimidine (Scheme |

3). : :

35 - - .

a. (-)-1,6 #Dihydro-z -methoxy-5 -méthoxycﬁfbonyl-4-

methyl-6- (4-nitro-phenyl) -1-{N-[{2-phenyl)ethyl] }



df 1-{N-[ 3- (4- (4- Met hoxyphenyl) - 4 phenyl pi per|d| n-1-yl)

pr opyl]}c 0- 5- met hoxycar bonyl - 4- net hyl -

(4-nit ropﬁgﬁg}?’?@fgz, 3, 6-tetrahydro-2 -t h| oxopyrl m di nl’ecrm%gmsosto a
stirred m xture of 1, 6-di hydro-5-nmethoxycarbonyl - --

[ {(4- et hoxyphenyl ) et hyl }t hi 0] -4-net hgB~6- (4- ni trop '

henyl ) - 1-[ (4- ni t r ophenyl oxy) car bonyl ] pyri ni di ne (0.592 g, 1 mol)
and Kl err] quarPOMGOPUriQiMIe) and &nhydls 6uDiliyliro-2-methoky-8-) at

roomt enper at e, 1 i PN
30 4- (4 et ho‘ﬂéeﬁenyeé *’E" Jf ek e 38 gerop il L PN L3y 50
cx

1.2 mmol, 12PQ¥Y1 HP°F!91#EP andthe stlrrlng was
continued o afstliréeuaolﬁehaﬁnbfmi)e\ial@a :%aq-l on
m xture_and the resi due was redl Sso) v err ?L i 0 m.),
washed i t h 596 RAPETBLErPORYS & '259'1"@’ 6r|(ﬁen 5EoReny (éné?lﬁ'r'fl ed

g I\/%;SQ ﬂ: r]). Jﬂahe@li.ekfﬁ) éhi:‘bpn}rwpirgﬁhnl%ﬂlms (rzFfergd ands ‘mmol) deol eddfj od
err t . wer e adde
and the m xt uar’%l%/a %i ?ﬁgdqgﬁd“&g at r)? %r%lr‘ﬁtég‘rigﬁm gﬁﬂer ature.

After 3 hoursat®@spheregp| aesicd.ubdion e:/.%lpbsht- éd) conmpethylbeneidaménedue was
edissol ved 1 o Fy46, (d0ygTnoviachos di! oo tedHeCe) halSanded and 1 ).
err t

and dried (MgSQO Sol vent” was evapor a and resi due was
purifilY by c’éh%nﬁtéﬁ?"éﬁﬁt ¥GBaIBRLIR for 6. bOP%xan%?EYEF\E W8S100%

Et CAc as gr adépsiborhtiéat £romhendd reactlidny ﬁ:&q}iﬂ‘é VEige Cr¥Siahbi wag from

(DAt ferr]): 0‘\%733;%@(&4&&1;35%”{.% o A

H), 3 32- X 25 mId. Abrime 15H) mL3, 75nasdr3ea+) (MFSOH (SSoZﬁv’elm: @ag7 (d,

%@%Za'ggﬂ S"%’E‘,} JF"Dh:e Zarg%(‘ﬂ‘ez l%as gulﬁﬁ% 1%¥4. f?&hs 8 Hz,

207

|—|) 6 (behromategraphy onakilica gelCaladag 5o to 30% EtOAc in

er err r 98 d: C
o] 9 I[-l 5 ]Zgﬁéil\%ﬂ%% 6d}§ ggaﬁ%rﬁ%(el'ﬁ ik ’I‘h@ flgs§5major pro&QHE

4- Et hoxycar bdFfy| €Mt g s prbﬂdﬁnélhsr@ra-armﬁtbexy -5- -metygXyt i on of

H err] SO err]c4dAbddy -4 e BRyITBL | 4 LA EL6HheRPT) ﬂ’!:)-$N [ (2-pheny®)96/ 14846

PCT/ US95/ 15025t:hyl] }carboxamidopyrimidine and this compound was

'_QN\ILICD

20 crystallized from isopropyl ether (0.85 g, 33.6%); m.p.
119-120 °C; [al, = -329.32 (CH,Cl,, 10.3 g/100 mL); ‘H-
NMR (CDCl,): & 1.47 (4, J = 7 Hz, 3 H), 2.40 (s, 3 H),
3.61 (s, 3 H), 3.95 (s, 3 H), 4.96 (quint, J = 6.5 Hz,
2 H), 6.66 (s, 1 H), 6.82 (d, J = 6.8 Hz, 1 H, NH),
25 7.22-7.36 (m, 5 H), 7.43 (48, J = 8.6 Hz, 2 H), 8.09 (4,
Jd = 8.6 Hz, 2 H); Anal. Calcd. for C,;H,N,Os: C, 61.06;
H, 5.35; N, 12.38. Found: C, 60.85; H, 5.13; N',' 12.42.
Ther_g__f second major compound to elute was  (+)-
1, 6- d:.hydro 2-methoxy- -methoxycarbonyl-4-methyl-6-
30 (4- n:.trophenyl) -1-{N-[(2-phenyl)ethyl] }ca_rboxan_u.do
| pyrimidine and. this compound was crystallized £from
isopropyl ether (0.92 g, 36.4%); m.p. 138-140 °C; [al,
= +171.81 (CH,Cl,, 11.31 g/100 mL); 'H-NMR (CDCl;):6 1.47
(d, 0 = 7 Hz, 3 H), 2.42 (s, 3 H), 3.644 (s, 3 H),
35 3.917 (s, 3 H), 4.989 (quint, J = 6.5 Hz, 2 H), 6.70
(s, 1 H), 6.81 (d, J = 6.8 Hz, 1 H, NH), 7.22-7.35 (m,
‘5 H), 7.36 (d, J = 8.6 Hz, 2 H), 8.04 (d, J = 8.6 Hz,



4- phenyl
g, 66.23

for 12 howo $6/14886<CESS et hanol was evaporated at redpoyriges/esoasir e and

the 5
The pH wa
with CH e
extracts
the desir

purificat
propyl am
g, 0.131

- 4- pi peri di ne-carboxylic acid 4-nethyl

benzenesul f onate (25

nmol ) was added and the m xture was stirred and refl uxed

residue was poured into a mxture of ice and 6 N NaCOH.

s adjusted to 10-11 by addin nDre 6 N NaCH ' and extracted
rr]O [err] (3 X100 mL). Th 4conbi ned CHerr]dJ[err]

(MpS . and / - evaporated to | eave
ed prg Sﬁaés'\/gagg%r%g&%@lzfﬁqs% écoé%-gﬁl' Behe 3+ ™ NVR
showed it tb2b28purBophd:68,9F0.95; H,gs%poamwﬁmma.waed wi t hout any further

I on. b. 3-(4-Ethoxycarbonyl - 4-phenyl pi peri din- 1-

ne. A m xture of 4-ethoxycarbonyl -4- phenylplperldlne (30.5
noP) (slblompﬂépyﬁamsbonysmbmﬂdé-mm g, 0.196 nol),
0. 065 -

t
To) T L e sok . preryt fldrbonantad et dintoi

Di oxane wa?@ﬂ?” - 'ggdﬁ+§F€BhaPY i dce¥opledadn & - tatrahydrae was treated
cappyrimddideél! (400 nl) and extracted with . CHerr]C[err] (4

(Kl err] CCIerr% ﬁg—!terr B F}f i’aé aiéxagy Edmﬁﬁg°ﬂfs S'Sgt%d r \i/gs purified

with ice-
X 120 ni)

by col umm
NH erg] |
vi scous o
1-{N-[3-(

yl)

24 hours.

ctaxPen %ﬁm@thn136+Kéangerogﬁenyl)u&hdy'GHQ4pheﬂymmCPV2 M

|
2% @(%qu[%h%n% pupderdrane- yPRU) (0.076 g, 0.5

propyl } car sy d£h5e 11 oxmah@nnyJas‘l SHiPda 6anci30ref1uxed for 4

(4-nitrop
conpound

hlozopyr|n1d|ne

Bgls et q}%ﬁ%@veﬁt CERoRHSRro.  SUbALBRIGHSE LR

" d0g {Plhdodapfabbfr thiithe (0.224 %R GO el P QHET @S @

Thi s
| -

[{(4 met hguephsred ) byecolumn dHydnatdgxdphy usﬁzhgylso@ -E€@Adi thophenyl.)

[ 4-n

gl[ g(ri‘;l gﬂ\ miggyneoBf dHeanineasomine tautontrs 1(Q. b219 g, 78.7%kt hanet hi ol
(0.5 m), @nd IFR14(8 JcEiel, Uy '?ﬁlltcﬂ? mL) . VO 96/ 14846
PCT/ US95/ 1502§ 5 |
To a well-stirred solution of (+)—1,6-dihydro-5;methoxy
20 carbonyl-2-methoxy-4-methyl-6- (4-nitrophenyl)pyrimidine
(0.12 g, 0.393 mmol) and pyridine (0.5 mL) in CI-Izciz (10
mL) at 0-5 °C, 4-nitrophenyl chloroformate (0.095 g,
0.472 mmol) was added in 5 min and the mixture was
allowed to warm to room tempe'rature 'After 2 h,
25 saturated aqueous NaHCQ,solutlon (10 mL)'was added and -
the solvent evaporated The re51due was: redissolved in
30 THF (10 mL) and mixed with K,CO, (0.11 g, 0.8 mmol) . To
thls, a solution of 3-[&- methoxycarbonyl 4-phenyl -
piperidin-1- yl]propylamlne (0.138 g, 0.5° mmol) in THF
(5 mL) was added and the mixture was stirred for 2
hours. The solid was removed by filtration and the
35 solution was cooled to 0-5 °C. - To this, 6 N HC1 (0.5
mL) was added and the stirring continued. After 3

PRI as he B1ARAE, T BR0RIEL ThE) Eebtin S ofhany

‘hours, solvents were evaporated completely, the residue

1 nmmol),
ny

-

&



- 58- _ procedure descri bed in Exanpl e 10 and purified by flash
col um chr woweaeahy (0.295 g, 479%; mp. 125-126 [err]C  PCI/US9S/15025
[err]HNWR (CDCl [err]): [err] '2.13 (t, J =7 H, 3 H , 1.62-1.80 (m~

2 H, 1.87-2.0 (m 2 H), 2.06-2.18 (m 2 H), 2.31 (s, 5 3 H,
234239(m2H),250255(m2H)6§79283 o (m2H)
330351m2 H), 7.03
(s, 1 H, ( ¥ ‘{"rﬁs%l(‘md 7‘1“-4oCH=Cc-)L P?Qdij = ‘Saghﬁé "Qlti-b‘ 1 %% 08 (d,

\(]:[ = 8] a[Hz ]ZN&I}COQ 18 ]X 5 mL)S(B,br7aﬁd HrHied\H Mgs0z) .. Ca&@l:kgeﬁt)r wasd c
err err

59.55. H, 5. g%‘%‘t[{f]’%ﬁéé Und" che gﬁlﬁ‘f}F yas p‘?lgif‘ll\l“’d Jtth&’ro- CON [ 3-
(4, 4-di phenqudnpemaucgrapgzy) psbdpg 1:1 hexane/EtOAc to 100% EtOAc as

1]} car hpxam g%r uentet hO’ﬂ&%af&ﬂ}y' éogﬁEﬁylw§5150rysta%lé.zed

6- (4-nitroph r|m I ne. astlrred m xt ur
- di hydr o- 2- mefﬂ%‘?y Sxﬂﬁﬁhéﬁﬁcﬁﬂ%ﬁ’yl (0 Ifbt G| 82%) ; m.pg. 13R-1i4G thenyI)
-1- [(4-nitro yéoxxbeca(d}gmL]pms g/lOO Mingl) e 1fONPRO @p@ /el ) and

Klerr]CJerr]_ 552 anhydrous, TH 0 t room
tenperature u:h i ﬁgn(?ﬂ at H’U?ﬁh&r 35 P“Z’ol%t’?bn gf% 2mﬂ) a(
[ 4, 4-di phenylz)lm)erlmlzls-lzy]!:} (m, 2 HpyopyBBni(ae B0HBB3229g4832nB0! (ml. 5 eq)

in THF 5 m) 2 IS, 3a,£16le ar&dé he st6|0rr sng3 antsl m@d f30 1 hour.

Sol ven]t was evapora% 2aﬂfromtﬁré red tlon mx(t dr €, rési élue was
redi ssol ved i®. CH &1 JXHer 17. 367 3% , (nwasShéd Wit I4=623d J soBNE8HBEerr] (3

X 25 m), brigg:(s0 49 AW Oiiok GSELYT Ik, g = s.eSheyenl mes

evapor at ed and t'’he reesi due was purif ash ~ chr omat ogf aphy on

silica gel ustntf 10bFnethahoH, NH); Aﬁaa_:t Oﬁ?lé’éith§°€l Gedl:sNPsgPve t he
desired produss,cd§5.0.2 Etoag:od,, 5\shlzah o tyiday atj omyish hesana:and

dr ops p er (1.10 g, 88%; mp. 95-96
[err] & [err]%@%[??? V\ﬁ f? gg\gl 1.71.(m 2 H), 2.26-2.33 (m
2 H, 2.38 (s, 3 H, 2.39-2.50 (m 8 H), 3.20-3.41 (m 2 H, 3.65
(s, 3 H, 3.89 (g,y23 %6( 'ﬁ&’ lHNH),
7.08-7.29 (mglo?'h}%w’ﬁo aﬁ“% Qﬁ%ﬁgﬂyh" gh 9'5'8 03 (d, J = 8.6 Hz,
2 H; Anal. @dperidin-1-yl)propyll}eschexapidetbrmetho®y7s CHerr]d [err]:
C,_62.28, H oalbohlyi04lmethyl- é:oqw—n@tQ%ﬁﬁ’eﬂ"mlS) (G . Nxd0. 12.
WO 96/ 14846 S95/ 15025
1,2,3,6-tetrahydropyrimidine.
A solution of (-)-1,6-dihydro-2-methoxy-5-methoxy
carbonyl-4-methyl-6- (4-nitrophenyl) -1~ {N- [ (2-phenyl)
ethyl] }carboxamidopyrimidine (0.35 g, 0.774 mmol) and
1,8-diazabicyclo[5.4.0] -unde-7-ene (DBU) (0.117 g,
25 0.774 mmol) in CH,Cl, (10 mL) was stirred and refluxed
for 8 hours and the solvent evaporated. The product
wag. 'ﬁurified by column chromatography using 30% EtOAc

hexane as the eluent. The product, (-)-
1, 6- d:.hydro -5- methoxycarbonyl 2-methoxy-4-methyl-6-
30 (4-—n1trophenyl)pyr:.m:.dlne, was found to be a mixture of

thet amine-imine tautomers (0.170 g, 72%). To a well-
stirred solution of (-)-1,6-dihydro-5-methoxy
carbonyl -2-methoxy-4-methyl-6- (4-nitrophenyl) pyrimidine
(0.152 g, 0.5 mmol) and pyridine (0.5 mL) in CH,Cl1l, (10
35 mL) at 0-5 °C, 4—nitrophenyl chloroformate (0.121 g, 0.6
mmol) was added in 5 min and the mixture was allowed to
warm to room temperature. After 2 hours, saturated



- 59- Exampl e 12 : :

5- Met hoxycar bonyl - 4- met hyl - 6- (4- ni trophenyl )-1-{N-[ 3- _

(4, 4- di pwerssiapseéper i di n- 1-yl ) propy! ] }car boxam do- PCT/US95/15025
2-0xo0-1, 2, 3, 6-tetrahydropyrimd-ine. a :

1, 6- D hydr o- 5- met hoxycar bonyl - 2- et ho?é 4- et hyl - 6- (4-

nitro phenyl ) pyri m di ne. A ni xtdre of rrethyl

D A T T T O R

NaOAc (9 84st1rringgcogt@@weﬂ) 3 an(zgo nL)I‘hﬁastveQ Iaperanwereat ed at
70-75 [err]gs é‘fa'éfeaoui:ﬁe E@gcm xwysrwascws%&nﬂleg Fs‘a@ur ted [Nto

ice-water (3 preci fate fornmed was tered, washed with
OCﬁﬂﬁé-P

wat er, and %ﬁ‘i‘%‘a‘l tion (3 3 oy ek) ma@rb%ﬁil {NaEQy .f BASHh col umn
chr ot ogr agHney susnvent evaepdrmecgel T 1@ sliQhed Wagl sled3@¥dave inh hexane

fhe product™IRoSEl FEY: 3056 Bl feflen Rrdon (. 1V el o

taut oners W ch tvh:ssusedaas sokutiont heof  3- [4eméthompcarbenyll+ NI\/R

cbd 8 307
3 70, LS EL)s Z‘Lﬁéﬁ%léﬁgg’é ‘ibﬁ 1£§1§prép§ésa dne, (0,1g%7g Ty 0’8 {ﬂﬁwie‘ﬁ 50, 6.08
(s, d, J =3 |THF (5 mL) was) addeggand nbe( migture-wgsptizreyd for10, 8. 11

(2 Cio 25 ch:.gsHLTﬁE') solid was removed by fn.ltrat:.on and the
b. 1, 6-Di hydro et hox

g m'E g ar bo - 6-
(4- mtrophe?R/Jr"}thn[‘(’a - fPPr-6 ar bgr?ylt] 1s, 6 N BEnilQirRe. 30
To a wel | - siliy r wdsniadded ahdl tﬁ&edl byﬁlrﬁiﬁgnﬁimm@d After 3 (

th I r i/ di , 0.0187
ol ) eGP 7 AL Ve yers Vel ates BrRTeRely, che pabiated, ' are,
(50 nlL) at vas ;redrl]s@oweqitmpmy:uz (20 wghl, orwdshedt avith mog 0.0186
ol y e adiagd By oy, ks S ed! Wghs,) NS slae war m

to room erature Aft hours #% Car‘%ysw o?the
reaction m%ﬂﬂ@%%e@%etbpes’éﬂ%bd‘éﬁ é"%ﬁ‘ralﬂurdf:ﬁiﬁﬁ by’ column

chromatography using 1:1 hexane/EtOAc_: to 100% EtOAc as

gradient eluent. The o0ily product was cry_stallized'
from hexane and EtOAc (0.19 g, 64%); m.p. 138-140 °C;
20 [¢l, = -106 (CH,Cl,, 3.95 g/100 m_L); H-NMR (CDCl,) : 6

1.60-1.80 (m, 2 H), 1.85-1.95 (m, 2 H), 2.03-2.10 (m,
2 H), 2.28-2.33 (m, 2 H), 2.35 (s, 3 H), 2.48-2.50 (m,
2 H), 3.20-3.40 (m, 2 H), 3.60 (s, 3 H), 3.68 (s, 3 H), .
6.75 (s, 1 H), 7.20-7.34 (m, 6 H), 7.46 (d, J = 8.8 Hz,
25 2 H), 8.07 (d, J= 8.8 Hz, 2 H), 8.78 (br t, 1 H, NH);
Calcd. for CyoHyN:O;.0.4 CHCl,: C, 58.18; H, 5.75;

Nk Found: C, 58.25; H, 5. 67 N, 10.98.
Example 15 :
30 1- {‘N- [3- (4-Ethoxycarbonyl- 4-phenylpiperidin- -yl)

propyl]}carhoxamido -5- methoxycarbonyl -4-methyl-
6- (4-nitrophenyl) -2-o0x0-1,2,3,6- tetrahydropyrimidine._
To a stirred mixture of 1,6- dlhydro 2 -methoxy- 5-methoxy
carbonyl-4-methyl-6-(4- n:.trophenyl) -1-[(4- -nitrophenyl
35 oxy) carbonyl] pyrimidine (0.235 g, 0.5 mmol), K,CO,
(0.138 g, 1 mmol) in anhydrous THF (10 mL) at room
temperature under argbn atmosphere,' a solution of 3-[4-
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- 60- %uz?tarting pyrimdine, therefore, nore 4-nitr pphRiRysso2s

chl orofornate 5 g, 0.0032 nol) was added and the stirring
continued for an additional 4 hours. The two | ayers were
separated, the CHerr]COJ[err] |layer was-&&shed with 5 sat ur at ed
aqueous NaHCO3 solution (3 X 50 nL), dried (MgS™), and the

sol vent evaporekaxyrRghenylné -\ne‘rsenylplperx@z;nyét—an]mepwlrajmne

CH err]Q [err](@ntydexanse. s tuﬁ’no 2 e in THF (Spﬁﬂguﬁhsaﬁd%at gn@rystal s

(128g, 89%; Jerr ]) err] 2.48 , 3.69
(s, 3 g;lll ll_gr:pa.ng wag antlmed fqu_& £7h36 (']Hue Jéol 1WRS 2 H)
7.46 (d J &-&ndr{Zed by filtratdon &ni thé sdlatloh Was 2odledStabotd, J =

(gj[érrH]ZH[err] N[er%]"q erTm pﬁl’E‘lGB &6% [}?éi\s] gﬁ SA%*J 8“%3%(:%‘3‘?‘?%913”‘3 FBBﬁd C

53.69; H 3.9%titring contj:l:lm.&“ﬂ 15After 1 chour, solvents were

5- Met hoxycar b%\)’é& J'Yéo!ﬁ%ilﬁét igroi?ﬂgn idue was redissolved in

1-{N-[3-(4,4 |per

car boxam do- 2 Qﬁe@ll 2 ,BL} et W& on';hrﬁld n¥aHCO; (2 XTH0 gmbi; rand
solution of 1 @ri& ym @-)met evaporated and the residue

met hoxycar bonyl - ﬁk% (4-nitro henyl -3-

(4, 4- difthenyl ﬁ{ap%rlre}i‘ 8pyF?}EB§Pbo%ﬁ Laphy using) nd:10. 208

g, O. gg grml éliek&tf/igﬁbhattoauo@[%ermd@?nde(rj gradient ?émﬁént3 N Thé '§6 m.)
was a e an m X e, was 0 0 mUtiO ro rat ur e.

N er S hoars oy "bEbdEs (e | erverallifeio fdnhhdats R FEBRESL e

treated with 40 i82fg,1EBNGHE0RT 179 - 80heC prEdiMR UEDCL,) :5 lex3récied with
Cerr]Alerrly (2 Xgp Hmand 1 codi et 2 m), 1 BGIAQSer2 gy | e

(MySd err]). Solvent Was evdporate si‘due .vvas cr sfal lized

from hé®ane ar’+ GGt &o(m, 2(H)20292-¢r@t (ﬂfp 215741983@(qrer3]

(ChA[err]): [=xrgd- 215553 (m H) 1 §77ﬁﬂh BoH)(m 22231)3 Zﬁisms Zd) (m2 247(58

. 2.37- ,

H)l H, 7. 08""}{)263(rﬁa P]'I—D3|;Q?'4é'(%7 ‘ﬁ ‘%’iw@ (5155 508 (d, J
8.7 Hz, 2 H1 ®.,777(18-17.34 Kn, N§) #)357.48 Al JCale_dv uz, 2 H),

e

3
(s
d rr]H[err]N er.r.]| rr 76; 11. 45, . K S O
o6 a5 5 0Tl Sh= 8. Pud g dig e dod ¥ m, e ; TR
PCT/ USQQ/ 150253alcd for C;,H;;N.0,.0.5 CiH,,.1.25 H,0: C, 62.71; H,

7.06; N, 11.55. Found: C, 62.90; H, 7.20; N, 11.33.

Example 16

5-Benzyloxycarbonyl-1-{N-[3- (4 -methoxycarbonyl -
25 4-phenylpiperidin-1-yl)propyl] }carboxamido-4 -methyl-6

- (3, 4-methylenedioxyphenyl) -2-oxo-1, 2, 3, 6-tetrahydro

pyrimidine.

Ceni

a. Benzyl 2-{(3,4-methylenedioxyphenyl) mgthyler_xe} -3~
30 oxobutyrate. '

A mixture of 3,4-methylenedioxybenzaldehyde (15.013

g, 0.1 mol), benzyl acetoacetate (20.18 g, 0.105 mol),

piperidiné (0.41 g, 476 mL, 4.8 mmol), and acetic acid

(0.288 'g, 274 mL, 4.8 mmol) in 2-propancl (500 mL) was
35 stirred at room. temperature for 48 hours. The white
' - solid, benzyl 2-{(3,4-methylenedioxyphenyl)methylene}-

3-oxobutyrate, formed was filtered, washed with 2-



-61- Exanpl e 13

1- {N-[ 3- (4- (4- Met hoxyphenyl ) - 4- phenyl pi peri di n-1-yl) _
propyl } | W 2664846 do- 5- net hoxycar bonyl - 4- net hyl - 6 PCT/US95/15025
-(4-nitrophenyl)-2-o0xo0-1, 2, 3,6-tetrahydropyrimdine. 5 ~To a
stirred m xture of 1, 6-di hydr o- 2- et h-

oxy- 5- met hoxycar bonyl - 4- net hyl - 6- (4-ni ophenyl)

kﬁ&ﬁfé&{éi?ﬁ BAsBY )7 80 Y Eh Besed (o e 9_2*’ DR Foom

tenperature ﬂ-3§rg n at nosphere, a 10 sol utlon of

3-[ 4- (4- net hoxyphenyl ) - 4- phenyl ' pi peridi n-1-yl]propyl-am ne (0.390
, 1.2 mmol, _1._2_eq) was_added and. th t

Gonti pued b+~ BRBEYIAYGAZDORKY-LoPr GLINE AR ERERY TR R b TG
tﬂe so!lsution(s/as mhydmdlc&y{pﬁdﬂﬂ)ﬁtiﬂdiﬂent) Aasilkbture asifled to

t he solution t|rr| C vent s
wer e evapora{:’ggci telg/ % 8g£h9’igrﬁe&ﬁ°&}@%%yfgma§§3ﬁ\?é‘§} (r?

CH err]d[er ﬁ}:obg@m):e wddbe@6i t iy, 0.05 108618 HOO-awethy(1d soubfearl ) ~and
dried (NQSOflhyd%géﬁngum@ate (10.38V@PY %f%oaﬂd B hepeLegap Huri 1l ed

by colum 20 romat ogr a exane/ c as

gradi ent el ulnt. m°1ﬁ'hénoEF9HpF% @W%r%’e%ﬁ‘ﬂﬁtﬂ heated fatpfSrexane and

|[5t O°~]Cll606g5 90 46%or Meph.108hd Ol fd rv}afs removed [kﬁf rﬂﬂﬂm:(&m:{&r r]:
err

2.39-2. 44 (n?gg #%?ml ?!afsé’s‘aliﬁr?ﬁ\ ng%m‘“ theH)fllé‘ré@e(s T% es}% (s, 3
H) , 06(55 Ss , wasHredis861lved in EtlOAd (13080 7m]L-)Z ‘wasijed vﬁ,t&ﬂv(dﬂexg (2‘% H, gl—%(
7.1 = .
v . 56208, ™72 g 550 ¢ 483 558, bBLvant) evhpbigias 5
Call cd for CTher | grude] Npqu}lqter mas 0. mzrﬁ-i[-ezdr]b:il[ eElash. 1zodudtc: 30
C 6454 H, cﬁr&ﬁatb‘?rﬂt?h§7 o OQE.Q:LCQ @1441915 619¢; thro%ﬁh folko 28.
Exampl e 14 oxycarnanyl enyl eri
yI ) propyl ] }c%F%‘Raﬁ‘Fd&‘%‘% my@a?bamﬁls%twent' "6 leave the.

6- (4- ni tr ophphgbince- @s0-d, #i8cbubetgidhydiDpgr gyi 3% .  The (Belwme 2).

analysis of the product showed it to be a 1:1 mixture
of the amine/imine tautomers and was used as such in
20 the next step. |

c. 5-Benzyloxycarbonyl-1l, 6-dihydro-2-methoxy-4-methyl-
6-(3,4-methylenedioxyphenyl) -1- [ (4-nitrophenyloxy)
carbonyl] pyrimidine. ' |
25 To a well-stirred solution of 5- benzyloxycarbonyl -1,6-
dm}dro- -methoxy— -methyl-6-(3, 4-methylened10xyphenyl) '
oyrimidine (10.0 g, 0.0263) and pyridine (5 mL)
C!%; . (500 mL) at 0-5 °C, 4-nitrophenyl chloroformate_
(7.56 g, 0.038 mol) was added in 5 min and the mixture
30 was allowed to warm to room temperature. After 16
hours, saturated aqueous NaHCO3 solution (100 mL) was
added and the stirring continued for 30 min. The two
layers were separated, the CH,Cl, layer was washed with
saturated aqueous NaHCO, solution (3 X 50 mL), dried
35 (Na,S0,), and the solvent evapdi:ét-ed.- The residue on
' trituration with isopropyl ether gave the product as
white crystals (12.8 g, 89%); m.p. 146-147 °C; *H-NMR
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-62- wo 9¢Hasss Stirred mxture of 1,6-di hydro- 2 met hoxy PCTIUS95/15025
met hoxycar bonyl -4- net hyl - 6- (4- ni trophenyl)-1- _

[ (4-ni trophenyl oxy) car bonyl ] pyri m di ne (0.47 g, 1 : mol ),
Klerr]CJerr] (0.276 g, 2 nmol) in anhydréfurs THF (10 m_) 5 at room

t enper at ure under ar?on at nosphere, a solution

3-T 4- et hoxycarl§BGH:) a- Bhang6 piBer3 dth, 13y93 (s, 3 H) pr%p’y?arﬁin%z(MSZ g,
1. 2t mol , . ]-} 2 qq) g ne T, 6 18z b H), & y@S(@ddeHstt][z@I f@érrinﬁ Wgsth
cantinued for ur lid was re y filtratjon_an e
sol ution 10 \ﬁ%ssfﬂcﬁ eﬂ“'t030Hg [gr'll]SC7 - 29y (tnh'l 9 % N dcs0 (2(471_) Jwas
added ared 1t gz ,sta er)u N L2t (dped. = O negzs 2owns;, malventsled.

wer e evaporate t edi

CI-l[err]C?[err]q:()%O ’?ﬁoys%eggwﬁﬁ di‘g‘% }@EEEB é %%OE?TL)H’ 4.2 ¥hd

dried (MySO4).7.36S0| Fomndsas e\bedp2it dtl amcD'ZheN.lS'? 30.residue was

purified by col um chromatography using 1:1 hexane/ Et OAc to 100%
Et OAc as gradi ent el uent. The oily géoduct was crystallized from
hexane and Et Ofc 5-Bepzyiogycsshpnyh-3 - {(Ns(3rds -m%mqﬁbqwm

(CDCI [err]) [qr- eh ;pendin118 10 Bir fﬂ}c&:&%ﬁu&%&ﬂ we tH
FRELP prirs v ineyaxrmme e coll
(_5,8 I|:|)|Z,72091rr3.hi@mg6H) 746(dJ 88AHz ,807(dJ
C[e'rr] H[’ rr] N[err?(%%é%eagl%rf%l% P Eegfylﬂwffr%%%‘sl - qilgf}'doro
60.71; H, 5.99-2Nmethoxy-4-methyl-6- (Eﬂmm@’wlm@@qaqtphenyl) 1+)
- 1-{N-[ 3- (4- Mety

{N-[3-( th@xme&%gmggg&?gwrwﬁmg%ﬁm e (1.001 g, 2

propyl ]} carboxam do-5 onyl - 4-"neg

(4-ni tr dBheny| PmeLdy o KiCQ; 305552 Sah ol MBI mT’dﬁﬁ’élYQ?@us THF (20 mL)
(-)-1-{N[3- (4ah’9&'6©w&aﬁ§ erpkbuded Dndeh- argw dithobpHelre, a solution

propyl]}car boxa%nxg ﬁ car ?R?E&&pér ﬁed'ﬁ’r?\? R(%?H’e‘rﬁ'l -vll 3y 35

ni trophenyl) 29

(ool i

a. (-)-1, 6- brbpgl*ﬁamineet(boﬁﬁ% chaxymalhoayl2- €4q) in THF (10 mL)
met hyl - 6- (4-ni a8 QQQQ&' )an%i' {tl}lie[ (&Mé)v?égyégxtlnued for 2 hours.
20 The solid was removed by filtration and the solution

was cooled to 0-5 °C. To this, 6 N HC1l (2 mL) was added
and the stirring continued. Aftexr 3 hours, the solvent
was evaporated completel-y, the residue was redissolved
_ in CH,Cl, (20 mL), washed with 10% NaHCO, (2 X 10 mL),
25 and dried (MgSO,). Sclvent was evaporated and the
residue.was purified by column éhromatography using 1:1
hexane/EtOAc to 100% EtOAc as ‘gradient eluent, to
affqrd the pure product as a white foam (0.55 g, 86%);
m.p. 100-102 °C; 'H-NMR (CDCl,):6 1.64-1.80 (m, 2 H),
30 1.80-1.99 (m, 2 H), 2.0-2.09 (m, 2 H), 2.24-2.29 (m, 2
. H)', 2.33 (s, 3 H), 2.48-2.50 (m, 2 H), 2.76-2.83 (m, 2
H), 3.21-3.37 (m, 2 H), 3.60 (s, 3 H), 5.02, 5.18 (AB
g, J = 12.5 Hz, 2 H), 5.88 (s, 2 H), 6.61-6.78 (m, 3
H), 6.80 (s, 1 H), 7.14-7.39 (m, 11 H), 8.75 (br t, 1
35  H, NH); Anal. Calcd. for C,H,N,0,.0.3 H,0: C, 65.92; H,
6.07; N, 8.31. Found: C, 65.95; H, 6.00; N, 8.18.
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- 63- - car boxam dopyrim dine and (+)-1, 6-Di hydr o-2- net hoxy- 5-

met hoxy cHAR$##B464 - net hyl - 6- (4- ni trophenyl ) - 1-{N-[ ( 2- PCT/US95/15025
phenyl ) et hyl ] } car boxam dopyri m di ne. To a stirred sol ution of

()-1, 6-di hydro- 2- net hoxy-5- 5 rret xycar bonyl - 4- met hyl - 6-
(4-nitrophenyl) -1- [(4 nitr opHenyl oxy) car bonyl ] pyri mi di ne (2.66 g,
5.6 mmol) ingye ghydrous THF (80 nmlL) at room tenperature under argon
at nosphere, u? t|on of (S)-(-)-a-nethyl benzyl am ne (0.82 g, 6.78 .
mmol , 1.2 eqf -Methexyeas %i’lerd-'éle %53&(4 -methhoxyeamhpayd conti nued

for 6 hours. 4 -Dhlev§lpifdridin-1 -9&@ %ﬁﬁ&g&%{%ﬁ E@.@Jﬁ\-}]ﬁp}dy[ﬁ 5'(t%)he

d | ved
NaHOG or 1] (3 (3 4-me ey Y gBet o pngalyila Ao i o 4 TRAWERC o ] )

Sol vens was hydropysimpdiaeed and the re5| due was purified by flash 15
chr omat ogr ap n I % tOAc | xane as the
99 AN Uil Gel eI B9 820 LOpaRI LRk Bany1 -1 - (XA

gradi ent el uent. rst™maj or pr
(-)-1,6-di hyél#o@ﬁh@hﬁ%ﬁ%hﬂ*yphenylplperJ.d:Ln 1-yl)propyll}

car bony! - 4- @&PBBX@I&‘&&U‘E n?é’ﬁ%%]-% JcB 5" héghg!ﬂgg&hkoxy?&enyl)cryﬁ al | i zed

et hyl ] } car boxani dopyri m di ne
from i soprop¥P-2tRe §Ot85r§hY§§°9W1m#ldﬂne (0.320199-0248 maY)Cierr]

E2r2r9]:8§ g(Yll-IExﬁéth&bw ko #@,)3 a‘ﬂdl(i-fbdﬂﬁ (1 ewrj Hat o0-5 °CNNBO@C%|_-D[CH;] 295
(s, 3 H), g% #aug)ntwa% ad@% g P°1£"-1°ns Qﬁ% the 6@%%&“91%“-11 was (d, J =

6.8 Hz, 1 H réindpye@s TLT 22ndl@bismof Hhe TrddctionJ rEfrdizat2 H), ¢

8.09 (d, 8.

C[err](H[err]?\f[. ?d la:er PE%EVQ%?) g’ﬁ%@ed C%hﬁ 5&%%917\]:135 ng F&&ﬁd C
60. 85 H, 5. H@C'Nwllzaﬁzer 2 hourmm Ebeomtm;;ymt waspvemdvedobyel ut e
was 14+)- f:.ltraéz.@n Gy \F?Tﬁc/‘ "EEtQQ %Pgaylté EEE |-6- 30

gﬁ nltropherr% &\H IENQZ p[&enyl)e i eir4boxam |ne and
i s conpou 5 s |ERR¥|‘15?59F-P§FH§UQ019¥1Q 36. 4% ;
mp. 138- 14qp£op5,enr}]carboxauadldiﬂ-ﬂéthﬂii[-asr-rm éeihél:hymeﬁédﬂbigo m);
5Tbas (o, o Hyenwt ‘2lowSeliaia i renranydioyi ey o2 clrpomyBEs ,36_*%
H) 6.83id daSJazwmise I-qu:lLdH(O Nef5 g, 229?) 35 The productSwai;s . 36
o 8. 6 (#ed 2id)ehd Dt dstép e Roti rany further purification
and characterization. A mixture of 1-{N-[3-(4-
methoxycarbonyl-4 -phenyl’piperi-din— 1-yl)propyll}
carboxamido-4-methyl-6- (3, 4-me:thyll'enedi'oxy:' |
phenyl) -2-0x0-1,2,3,6- tetrahydropyrlmldlne 5-
25 carboxylic acid (0.2 g, 0.346 mmol), 1<(3-dimethylamino
prggxl)-:i ethylcarbodiimide hydrochldride (0.382 g, 2
@%) . and 4- (N,N-dimethylamino)pyridine (0.488 g, 4
mm&:&;f‘"-:.n methanol (20 mL) was stirred and refluxed for
5 h and the solvent evaporated. The residue was
30 redissolved in CH,Cl, (15 mk), washed with saturated
aq{leous ammonium 'chloride solution (3 X 10 wmL), and
dried (Na,SO,). Evaporation of the solvent left the
pure product as white powder (0.202 g, 99%); m.p. 139-
141 °C; H-NMR (CDCl,):5 1.62-1.80 (m, 2 H), 1.95-2.20
35 (m, 4 H), 2.35 (s, 3 H), 2.30-2.55 (m, 4 H), 2.76-2.90
(m, 2 H), 3.21-3.40 (m, 2 H), 3.61 (s, 3 H), 3.67 (s,
3 H), 5.89 (s, 2 H), 6.61-6.82 (m, 3 H), 6.63 (s, 1 H),

(sl
(d, %
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- 64- 2 ; Anal. Calcd. for (Jerr]JHerr]Nerr](errl; ; H,
5.35; N, W°9"1"|§g‘z. 38. Found: C, 60.95 H, 5.20; N, 12.38. l’@’%s’ﬂs“‘%sb.
(+)-1-{N-[3-(4- Met hoxycar bonyl - 4- phenyl 5

pi peridi n-1-yl)propyl]}carboxam do- 5- methyaxycar bonyl - 4-

nmet hyl - 6- (4-ni trophenyl ) - 2- oxo-1, 2, 3, 6-tetrahydro pyri m di ne.

A sol ution of @F+R1:76-3& hiydr & H)netth®gy - oyt hax\H, NH) ; Anal. Caled.

L S P U RGP, s . s.0n

et.hyl ] } car boxam and

1, 8- di azabi cycFopndt. @,- §dé4;- dhe §.BU) NO.®.&7g, 0.5 mmol ) in
CHerr]C[err] (10 nmL) was stirred and refluxed for 4 hours and the
sol vent evapor at ed. The product was purified by colum

chr omat o§r aphy E¥&m@de334 £t OAc in 15 hexane as the eluent. The product

\9/3872 /;Jund to bs-az-cyanocighgsggglxaim he -qm&w%m?%-gﬂﬂm) -a-({iz-lﬂing,

: ; err],= +14. rr err : 0 a
ool -5 rred sOATAOHBERYEATIanYE- 4 Rptnty b HBeR 4 A 2¥1) propyl] )

car bonyl - 2- et earpokandido-2-the thboxy -6-of@rantdophieny I pyerimidine. (0. 12 g,
0.393 mmol ) and pyridine (0.5 nmL) in CHerr]dJ[err] (10 m) at 0-5
" [err]C, 4-nitrophenyl chloroformate (0.095 g, : 0.472 mml ) was added
in 5 mi#land t e ni xtarGyaneethyl 3F{ d gt it opivemytl) methytenajerdat ur e.

After 2 h, 25 gyopeditdndatd .?qﬂggiggﬁgﬁmﬁﬂﬂygﬁiﬁ&%}ﬁ&&atéNB(Sz spdded

and the stirring continu fie 1 a%ers wer e
separated, thederPel?POrPE} rand iy QRRXYREPRIOH FFilat (A&i48 9, 0.26
aﬂueouls NaHCO fblL) %?Jtdﬂ_?.hrtﬁéﬂérgi%éaté'dlgé _@Uia[-abls] S@[gb&] 2, rﬁgﬂ»(slo )
the sol vent evapaqr at.ed. e residue was_redissol v in ,
and mxed wi ¢ haRAe riecpERARoLo rrtied ugh rsiEved by | dlatgalior.
sol uti ob50f 3- Thenriemddueawasm\Subljgdteed | to high papeumdidist-iyllytricpy| am ne
(0.138 g, 0.5 | LN cTHE, ‘ ; > ( o) | Xt s -
stirred for 2 4He lhehgﬁgyl%glg&ilﬁwe%%ﬁ%; fclt%t%r ?t'?&o#ﬁrgrlfiéat he 35
sol ution was cwaBedcedlecteflertd Cgetio 2-igiyancethydc propdonylacetate was
added and the gbhrging, contifgyed. a ApiRtude of 4-RA¢rdbeddaiddnyaeLr e
evapor at ed conpletely, the residue ]
(14.46" g, 0.957 mol), 2-cyanoethyl propionylacetate
20 (17.0 g, 0.1005 mol), piperidine (0.41 g, 476 mL, 4.8
mmol), and acetic acid (0.288 g, 274 mL, 4.8 mmol) in

2-propanol (400 mL) was stirred at room temperature for

24 h. The white solid, 2-cyancethyl 3-{(4-
nitrophenyl)methylene}-4-oxopentancate, was filtered,
25 washed with 2-propanol (2 X 50 mL) dried and used

without: further purification (Yield: 28.34 g, 97%);
m,p. 98-100 °C.

b. 5-(2-Cyanocethoxycarbonyl) -1, 6-dihydro-2 -me thoxy-4-
30 ethyl-6- (4-nitrophenyl)pyrimidine.
A' mixture of 2-cyanoethyl 3-{ (4-nitrophe_nyl)
methylene}-4-oxopentanoate (5.00 g, 16.54 mmol), O-
‘methylisourea hydrogen sulfate (3.422 g, 19.85 mmol),
. and Nchoa' (2.78 g, 33.08 mol) in EtOH (70 mL) was
35 stirred'and heated at 85-90 °C for 5 hours. The solid
was removed by filtration and ethanol was evaporated
from the filtrate. The residue was redissolved in
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- 65- was redissolved in CHerr]Cd[err] (20 nL), washed with 10%
NaHCO er nyo ob/dqsie> ML), and dried (MgSJerr]). Sol vent VRSrnis9s/15025
evaporated and the residue was purified by colum chr omat ogr aphy
using 1:1 hexane/ Et CAc to 100% EtOAc as 5 gradi ent el uent. The oily
product was crystallized , from hea(&*re and Et QAc (0.19 g, 82%; mp.
138-140 [err] C err] = +108 gerr]CI[err] 6.65 g/-100 nL);

[err] H- NMR ( CBEOAS r{300 [wl)] washed me wager(r2 X H)00 mis, 1dotedm 2

|('|)m 5003 2. 10 (fva,s0 ), and thle, s31%8n2. 3_3a£>5ra%eﬁ) @hé%f\?de%f&dugt‘m 2.50
6.75 (s, 1 H)was7 7‘3‘&{) (éi{ %fﬁ ?°£Bm{‘d°h§°ma§°81ﬁ£hy on Sﬂzl‘F& 7.60
(br s, 1 H Ngdl, usifig CHClJ)/methéndlk, (20H).) as the Sluént (bfotledvd NH ;

Anal . | cd. r d 0.2
erone: & 5o, pie el S WAIEIBIGE 12105 o, so%y%mS, il |
10. 99. anadYS(LS)qE{trhe{ Praoduet hehgwad bbhy kosbghenyi: 1 mixture

i peridin-1- h s used as i

Ca o P OB SO Ry el wee v ao v 4o
1236tetraﬁ A sol ution of '

(-)-1, 6- dlhydro 2- nethoxy 5- nethoxy

C o T o b BeT ol IS 6 asyaro-a-

1, 8-di azabi cymledi]So*yO»]G +ifideni erophdibil) - O[(27nitrdphenyloki®) Mol )

in CH[err]CI[ irred and refl uxed for 8 hours and
t he sol vent evapor %qa%%gi%%oduct ~was purified by colum

chr omat ogr aphfousi wgldowrirmad solutiom dfefeniR-cyanaethoxy uent. The
product, (- ):a::'bonyl)1 @—@@M?ﬁq-ﬁ w&fﬁmgoﬁwmgﬂfﬁsﬁ%ys 4yt hyl - 6-
30 4n|tro rim |ne f ound e a mxture“of ; t he

am ne-+&i ne tB& 69@%‘@“@’ ) pygigi ‘1'-2’% (2T64a9we7+36 mmol aéﬂﬂyéd-dé‘d’r%tlon of
(-)-1,6-di hydrne- ismhony; 72 mmolQarJth‘mkz{ﬂ mttLboxmiA @i lHs Ge, 4-

4- t h | >2 0.5 nL
i(n rC]::—I[ re?P] énflgigly: ill‘lﬁngg. Chl?ﬁ'ﬁ'fé T8 ?gr'rﬁ% - nl? gghéﬁgﬁfchl oforma%e
(0.121 g, O. 6added inmSo iminnvandadihel mixtune rwasdal hewedx tor waxms tad | owed

to war ;pbi EemBeLarRELat Uifrer fétl'?{ Lat\ P Sed SAOSLE Wanco,

20 solution (25 mL) was added and the stirring continued

for 30 min. The two layers were separated, the CH,C1,

layer was washed with saturated agqueous NaHCO, solution

(3 X 50 mL), dried (Na,SO,), .'arid the solvent evaporated.

The crude prodﬁct was puri'fied by flash column

25 chromatography on silica gel us:.ng CHC13/EtOAc (25:1) as

the. eluent to give the product as a viscous oil (1.70

4%); H-NMR (CDCl,):6 1.24 (t, J =7 Hz, 3 H), 2.61-

6. (w, 2 H), 2.88-2.92 (m, 2 H), 3.97 (s, 3 H), 4.32

(t J =7 Hz, 2 H), 634 (s, 1H). ‘737 (d J = 9.2 Hz,

30 2 H), 7.50 (d, J = 8.7 Hz, 2 H), 8.18 (4, J = 8.7 Hz,
2 H), 8.28 (d, J = 9.2 Hz, 2 H). o

d. 5-(2~ Cyanoethoxycarbcnjrl) -4- ethyl-1, 6-dihydro-

1-{N-[3-(4-methoxycarbonyl-4 -'phehylpiperidin- 1-yl)
35 propyl] }Jcarboxamido-2-methoxy-6-(4-nitrophenyl)

pyrimidine. - ' '

To a stirred mixture of 5-(2-cyanoethoxycarbonyl) -4-
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- 66- ' s NaHCO err] solution (10 nL) was added
stirring c%??%ﬂégyfor 30 min. The two |ayers were separas? gs ?h

CHerr]d[err] layer was washed with saturated aqueous NaHCO err]
solution (3 X5 nL), dried (Na[err] SJ er+43- and 5 t he sol vent
evaporated. The residue was redi ssolved in THF (10 nmL) and m xed

with Klerr] C ettliyl6.1,66-dily@romsd ymethoxy-86 (4 tthisroplenydodl4di on

of 3[4 mathox ] m pe 166
gz O. HHe (wae(né’ ’é’was aﬂm%%é% tho{f?gy%\gs Qtl ﬁir)ed for
10 2 hoursmmoiﬁeaml iKiCRas (0 ePBRed, b¢ fmpil) atnoandydrowe THF (20

sol ution was cqglyedato Qsdm| &d; rat-[%é h‘uide@' Najf%n( Oaénos here!Tl)a Was

added and the stlrrlng conti-nue ours; vents wer e
evapor at 8d comBlOt ¥ $On he P&si dud- [4- met\WY%ﬁF?ﬂW%d‘*l'@@P AR [err]

(20 n), WaShe@erHfile%yl@propMﬂﬁqeer(d dab >§5 BTL&lmoindldISI @d;) in

(MgSg err]). vapor.at ed and. t he resi dye purified
by ool am |+ TR (B0l s gded HAT AL 19 WRS CORITHE BRT as
gradi ent el uenfl. h. Tselvehy wasdewiporsted yitom [thkedeaction fmmudmgane and

(O er 110 Loy Fiey isdidke il | #EaL BEELREZT Gr.pE frh“ phfy) washed
1.60-1.30 (m zun;n 5% MRHCQS (3nX225) ML), 0PrAnE) (59 WL), and |

g |2_|§3 23320(?]3 Eh )2 35 ﬁ(ﬂrélt"')wag égaﬁcégté@ (and 1t1'|1_3 2r§%%8§$2§w§s( ;1]0 ém

H,. 7.46 (d, quﬁlﬁlﬂé bzns fiaslz Fslromaewge“-aphy omg wilhcagml UBing (br t,
1 H NH; lo%Adﬂathaﬁah.Cﬁin E@OA@[% ribd s TdMierdd disre tHe desired

gH%(?arr%\ICI [18r B]Sproduc as ﬁa%}e Vi%l%lb on trz.tura]tlonF wz.r]:q-x héxa5n% 2a.?id H

1-{ N-[ 3154- Et hdxppar einyEt@AQhbeyhmepex | whité- powder (1.71 g, 80%);

propyl]}carboxa doé rg%tk@x my(%ﬁc thyly- 1 t, J = 7. ?o

6- (4- mtrophenil1 -0Xx0-1 yrimidine. t|rred
m xture of 1, dvh}dﬁ@ 278t Hay -2 -Het @/g-l 84 (m, 2 H), 2.06- 2.18

car bonyl - 4- net fml -8-ff; nztwpﬁewl Im; 12 [:4)4 Y tgohey | (S 4 m, 2.58-
oxy) car bonyl ] p | m gl ne e r

cq
(0.138 g, 1 anﬁyg?oug TPIFZ( ?ié rﬂ!‘)' ét"amoﬁh 3.40; e‘ﬁ‘pelzamr'e under
argon aizm)sphesema (80l Bt .92 (&4 3 H), 4.26 (m, 2 H), 6.66 (s,

1 H), 6.82 (br t, 1 H, NH), 7.22-7.33 (m, 6 H), 7.43
(@, J = 7.8 Hz, 2 H), 8.10 (d, J = 7.8 Hz, 2 H); Anal.
Calcd. for CuH,N:0,.0.1 CgH,, .0.5 H,0: C, 61.44; H,
6.27; N, 12.93. Found: C, 61.44; H, 6.27; N, 12.11.

25 .
Example 19
(+)+5-Carboxamido-4-ethyl-1-{N- [3-(4-methoxycarbonyl-
4-phenylpiperidin- -yl)propyll }carboxamido-s (4-nitro
phenyl) -2-ox0-1,2,3, 6-tetrhydropyrimidine (Scheme 4).
30 ' | | _
a.' 2-Cyanoethyl 3-{ (4-nitrophenyl)methylene}-4-
oxopentanoate.

A mlxture of ethyl prop:.onylacetate (25 g, 0.173 mol)
and 3-hydroxypropionitrile (18.48 g, 0.26 mol) was
35 stirred and heated at 200-205 °C for 2 h and the ethanol
formed was removed by __distillation. The residue was
subjected to high vacuum distillation and the fraétion
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-67- et hoxycar bonyl - 4- phenyl pi peri di n-1-yl ] propyl am ne

(0.174 ¢ |, 1.2 eq) in THF (5 nL) was. added and irring
was cont?ﬁgggl or 4.5 h. The solid was removed by g???ﬁ%??%%sand ’
the solution was cooled to 0- 5 . 5 [err]C. To this, 6 NHAO (0.5 nL)"
was added and the : stirring cont-7ased. After 1 hour, solvents

wer e evapor ated conpletely, the residue was redissolved in

CHerr]dJ[err

dried (MySO egp) ?Sﬁﬁgl_%?%ho‘ma@;wﬁ%ﬁ%%{@e "EH Py 073 s RS

c to

purified by

pistd lHing wis AP 325 °C RENAHEOmeY Kf (i Weld cv)lectnsd

CcoO chromat o usi‘'ng 1 ane

100% Et OAc as gradi ent el uent. The oi ly product was crystallized

(CDCI[eér])I[
1.87-2.0 (m
H) , 2.
H, 3.68 (s,
br
Cerr]Herr].

1.6

from hexane apdmExOA®e of 4-nfi@rbBendal®RWUydem (A.4.4% %0,[166 145 gy | H NVR

5 Eanipgtnit’ rapionyiacfeste S 056, §:{0a5ns by (s, 3

Piparidiae (2.K), g2. 4262mR) @ms mmdl) ,3.a2d acttildnacid

62.90; H, 7.20; , | ) |
5- Benz¥P oxycaPBBhgroaten farped was Sdlnrriy washed with 2-propanol

4- phenyl pi per

- (3, 4- et hyl enedi oxyphenyl ) - 2- oxo-1, 2, 3, 6-tetrahydro
a. Benzyl 2-{(3,4-nethyl enedi oxyphenyl) net hyl-ene}-3- 30
A mxture of B,45mi2h@yancdthoxienrhbuyilyad,Erdibifiro-2-methoxyr-4+0l ),

i(2i B- SoymLpr apdl Hreasbqeanizdog)- metshyd mS. 98-100 °C.

pyri m di ne. (
oxobut yrat e.

2

(n 6ty 7430488752 379 nl, "4 fmoh) Phn G-Brohmoy (ago ) wel )™ 035
(br t, 1 H Nefirrad| at2poom tanpedvaturer £of 24 | I erTieNwiritiedfserldld 0. 5 :
é-—ggaﬂ%ﬁf:%gg 3Gy (anz.l:gxo?rlggflglf gietitﬁféné\}-é-]o}é;' Found: C,

benzyl acetoagg%g%gsﬁ%Q?ﬁgtgogﬂ.igé)59%%?%§§ﬂ5; pi peridine (0.41 g, 476

m., 4.8 mmol),
2-propbd®ol (500 nL) was 35

The white

20

25

30

35

acetic acl 274 nmL, 4.8 nmmol) in

-4-oxopentanoate (5.00 g, 16.54 mmol), O-methylisourea
hydrogen sulfate (3.422 g, 19.85 mmol), and NaHCO, (2.78
g, 33.08 mol) in EtOH (70 mL) was stirred and heated at
85-90 °C for 5 h. The solid was removed by filtration
and ethanol was evaporatéd from the filtrate. The -
residue was redissolved in EtOac (300 mL) ,; washed with
water (2 X 100 mL), dried (Na,SO,), and the solvent
evaporated. The crude product was purified by flash
column chromatography on silica gel using CHCl,/methanol
{5@};)'as the eluent, to leave the.product as a white

‘gekid (2.95 g, 50%). The H-NMR anaIYSig. of the product
shiéwed it to be a 5:1 mixture of the amine/imine

tautomers and was used as such in the next step.

c. 5-(2-Cyanoethoxyéarbany1)-4-ethy1-1,sydihyd:o-2-
methoxy-6- (4-nitrophenyl) -1- [ (4-nitrophenyloxy) '
carbonyl]lpyrimidine. -

To a well-stirred solution of 5-(2-¢yénoethoxy
carbonyl) -4-ethyl-1, 6-dihydro-2-methoxy-6-
(4-nitrophenyl)pyrimidine (2.64 g, 7.36 mmol) and

stirred at roomtenperature for 48 hours.

A misQlid ofepzyladobt Byd- 381 (¥l RDEELER¥AYE ML KR BYEgNE] -



8- oxobutyrate, fornmed was filtered, washed with 2- WO 96/ 14846
PCT/ US95/ 15025 - 68- | (2
X 50 ni) WR6A#MME (29.84 g, 92%; mp. 137-138 [er rfmﬁg%m b.
5- Benzyl oxycar bonyl -1, 6-di hydr o- 2- net hoxy-4-nmethyl -6- 5

(3, 4-net hyl enedi oxyphenyl ) pyrim dine. _7&_. m xture of benzyl

2-{ (3, 4-met hyl enedi oxyphenyl ) net hyl ene} - 3- oxobutyrate (16.266 g,
0.05 nmol), PRlANk $9UL9amL., 14.7D%RHEDE NS WH, gle (J]@o 3aL),at).06 nol ),

g e o T e e 8

filtration angdded in & Iummlamhstlm/amxtannel Wasnaﬂ.hewedl tpamamrrm resi due

was redi ssol ved lnae{néﬁgagﬁgg ”L}.ft&?'sffdlaw é&&‘@é@%(gqueo s Nagag0 ni),

dried (Na2804 ©°8n At ‘evapora cru prod:hct was
purifies by sb[LastnonchZ@mmLJ)S was adﬂeﬁm@l@@rﬁbﬁysé‘ﬁ@'ﬂpgcé:qg@l%@]g 10%

through 30% g,, 3¢ %]c | I de %f@lg@ﬁaggggat the lcegee the
product as a viscous ol anaT ysi s of

62 err
the product shawed W@swasbeé !lqhnif %F%ted a e %Stlﬁ%H%% FOLYH AR

tautonmers and (sag S@Qﬁh)as Bricdd '('Na%QO ), d@ ﬁlﬁﬂsoﬁlv@nt evaporated.
5- Benzyl oxycar bonyl - 6-di h

6- (3, 4- net hyl Thedi SX9%eny °‘{Pc[t(4"fﬁ§rc%%h€9%§ by flash column

car bonyb] pyri ehdtomatogdraphy dn silixdtd gl usadlgsGHGﬂ.b,bEtQAC (25:1) as
(53b£e1nrz%![ %l}’gﬁl’&g é&ﬁﬁgg t:)0 give q-!ﬁydézo %’l“?}%t%%éé{oél% l[pé| o@.‘l a(r%Ld pyridine
(5 m) in g, 4@¥err ]CIP%'Bﬂ mg A 28- 5tG, 3 o t7r en gl H),
chloroformate,. g5, 667 (36 , 19,038 gnb) gvasmaddedr)i,n 35 9% (Hnd tH)e, M xture

30 . was al owed to warmto rdom t rrperatur Af ours,
saturat ed aquéedd N&HCSB ol UB%on2(Hde és I&)'aédéa A t"ﬂ :

stirri{g contbngegszf o 3f) ,mMmn.50ThE1twp = 8 7 HeayerH)yeBe lS8epal,atBds the
Sc_)ll[ ﬁ[Ir]OS Egr;(L I a#?; ?‘1) %hg% VYIdt h o _ 9.2 %&t,“rftl-f})d. aqueoue NaHCJ err ]
d. 5- (2-cYanoéthoxycarbony1) -4-ethyl-1,'6-_dihydro-2-
methoxy-6- (4-nitrophenyl) -1-{N- [(2-phenyl)ethyll}
- 20 carboxamidopyrimidine.
' To a stlrred solution of 5-(2- cyanoethoxycarbonyl) -4-
ethyl-1,6-dihydro-2- methoxy-6 (4-nitrophenyl) -1-
[ (4-nitrophenyloxy) carbonyl]pyr:.mn.d:l.ne (17.5 g, 33.43
mmol) in. anhydrous THF (200 mL) at room temperature
25 under argon atmosphere, (R)-(+)-a-methylbenzylamine
(4.86 . g, 40.11 mmol) was added and the stirring was
: cent:l.nued for 16 h. Solvent was evaporated from the
réact:.on mixture and’ the residue was purified by flash
chromatography on silica gel using toluene/EtOAc (20:3)
30 as the eluent. The first major product to elute was
(+) -5- (2-cyanoethoxycarbonyl) -4-ethyl-1, 6-dihydro-2
-methoxy-6- (4-nitrophenyl) -1-{N-[(2-phenyl)ethyl] }
carboxamidopyrimidine and obtained as a viscous oil
(6.11 g, 36.2%); [al, = +299.5 (c = 1.95, CHCL;); 'H-NMR
35 ' (cDCl,): & 1.18 (t, J = 7 Hz, 3 H), 1.47 (4, J = 7 Hz,
3 H), 2.61 (t, 2H), 2.7-2.92 (m, 2 H), 3.98 (s, 3 H),
4.20-4.32 (m, 2 H), 4.96 (qﬁint, J=6.5 Hz, 2 H), l6.66



Y
£

35 (Na[err] SO err]), and the sol vent evaporated. The residue on

trituration with isopropyl ether gave the product as white crystals

(12.8 9, WRP9en4dae0- 146-147 C, [err] H NWR WO 96/ 148€9r0s95/15025

PCT/ US95/ 15025 - 69-

(CbCferr]): [err] 2.46 (s, 3 H, 3.93 (s, 3 H, 519, 592 (AB . q,

J = 12.6 Hz, 2H),592(s 2H) 622-'(6;-1H) 6.68-6.78 (m 3
9.1

H, 7.15-7.29 (m 7.30 (d Hz, 2 H), 8.22 (d, J =
Hz, 2 H); Anal(svcéléﬁ & 82 4'orJGfeﬁ-rqHfé‘rri}l\lﬂerm'ffﬂe?r$267256 (m,

Herr] 0 0.25 @%mr,r]ﬂwrm & =58. éOHzH 24133 11 (g, J7=38.6FAYNA: C
59.42; H, 4.07; 5#\#
5- Benzy| oxycarzb yl - T FN-SF§°?Q W@?ﬂﬁx?ﬁ‘&?ﬁb}ﬂ?l to elute was (-)-5-(2-

4- phenyl pi per icjiandettgxprasmbdryeky boxetiyD- 2; Geaﬂhirdﬁolﬁ-

3,4-nmgt hyl e t m di ne.
Toa storrad ORGP AR b 81 04 hgayy eenyBf) M
- 2- met hoxy- 4- mhdxa&ti(dpp&miﬁMeandxmmmedlas a viscous oil :
4-ni trophenyl ar | m'_d mm
E(Eerricqgrr]wsowzé @ng ]le Pn aln %grous ?28 m_ 13)' room
t enper ature urdf %?goﬁ &t ?{Bs ﬁereT =3 éizut |3oﬁi)r = 7 Hz,
3 [4 et hoxycar ony! - 4-phenyl, plzoem,dln g2ylyg, H),pgogxl 6(@ ney () 663 g,

HE (1 - he stiyring was
cont |rm38d f or 42(2?0 3-5 6‘( 3 E'ﬁlhe 458Fi (ﬁ%?tre&weg gyﬁ?f KXY o%g%%d the
sol ution (s,wds H)qoleed4t dd)- o [=era.]8CHzZT,0 X IH,s NH N HE@2+2.34.) (mpas added

and t he stlrrlsn con,t |3ryje€d A}ter shﬁyrs ZOI h%erktd, Ji?%%ﬁ' (20 (

evapor at ed corrp tely, r esi due was“tedi s

m.), washed wt H)20% NaHCO err] (2 X 10 n), 25 and dried (MgSJerr]).
Sol vent was evapor at ed and the resi due was purified by colum

chr omat ography u? g gi hexane/ Et OAc to 100% Et OCA¢ _as gradl ent

el uent 13t o At K2Ry pRPe thonysazkonyh) ré sbafity 4504 2 869 -

m p. 100-102 i:;elthbﬁy-[ﬁ-rdt]ﬂiﬂl\lm ((Mdﬁpﬂénib)rﬁrﬂmmxiam (m 2 H), 30
%’ﬁ?, a0 T8 () (m 3 H) 2 07s00lac, ?n°2"i"t1°n '(rgfs 21‘§)375le§122 '
3. 60 (s 3 I-I)FYEI@E'CI'B:&&@BBDnYl) 4 q;hyl-llz-ﬁlﬂiydz‘bﬂ-mamcx-sﬁ 2 H)
6.61-6.78 (”‘(2 -nitrophenyl) -1-{N-[(2- phenyl)ethyl]}carboxamldo
20 pyrimidine (2.62 g, 5.182 mmol) in toluene (40 mL) was
added 1,8-diazabicyclo[S,4,0]-undec-7-ene (0:237,1.55
mmol) at room temperature and the 'r'e'sul_ting solution
was heated at 90 °C for 3.5 minutes. The solvent was
evaporated and the residue wa's'fpuri'fied by flash column
25 chromatography on silica gel using 9:1 CHCl,/EtOAc as
| eluent, to give 1.32 g (71%)of (+)-5-(2-
’.thoxycarbonyl) -1, 6-dihydro- -2- methoxy-4 ethyl -6-

(ﬁ- ,ti:‘ophenyl)pyr:.mn.dlne, [a)l, = +4.0 (¢ = 3.25,
CHC1,) . ' -
30 X - | |
. (+) -5- (2-Cyanocethoxycarbonyl) - -4-ethyl-1,6-dihydro-2-
methocivy-6-(4- n:.t:rophenyl) -1-[(4- nitrophenyloxy)
carbonyl] pyrimidine.
35 To a well-stirred solution of 5- (2—cYanoethbxycarbonyl)

-4-ethyl-1, 6-dihydro-2-methoxy-6- (4-nitrophenyl)
pyrimidine (1.62 g, 4.52 mmol) and 4-(N,N-



-H)l, 380(5 1 , 7.14-7.39 (m 11 H), 8.75 (br t, 1 35 H, NH); Anal.
Cal c for err]NJerr]Jerr].0.3 Herr]O C 65.92; H, 07;
N,. 8. 31. ngﬁéﬁkkﬁm65.95; H, 6.00; N, 8.18. WO 96/1£§2%mﬁ5ﬂﬂ@5
PCT/ US95/ 15025 ‘ - -70- Exampl e 17
5- Met hoxycar bonyl - 1- {N- [ 3- (4- met hoxycar bony? -

4- phenyl pi peri di n-1-yl ) propyl]}carboxam do- 4- net hyl - 6

- (3, 4- net hyl enediimetinignind)-myaidiie 3(6-668r g, 5.43 hyiod py rinm CHC.,

To a stirred SO|H'1£ ﬁﬁ_gogt bgﬂ%w XXE?EQ%%BB& %F}Lgofomate (1.094 g,

(4- met hoxycar bon heny pi peri

car boxani do- 4- mé?t 3 -mgnok)3, WlaiPre@Me@néEl Bx{nimatels) and she mixture was
xo0-1, 2, 3, 6- tetrmﬁmrﬂmﬁ@t@r&%ﬁ femBestdtiel.) AEtéQ 3 h8B{BapRe (20
m.) and HCOOH (1. nL 0-5[err]C 10/ Pd-C (0 dded in
portions &nd th@%4%geU§Pﬁr®§§ and the,ppEgd uc"—TLV@sangWé e?r P¥e
reaction mxturegish colud eq@lerémaﬂbgfaph? saﬁwe@ltlii@aporgéptl@gmé t he
reaction after Zofuig.olhe 5812l Vel ¥B2 LEUBYE‘:DVgive rne'bhosEL 0N
1- {N-[ 3- ( 4- met hex whdrteomdl-i4t pize@H g, pS%i ,n*H-YMR (CDCLl,): & 1.24 (t,

propyl]}car boxar3d0174 get th fn%l( gngghﬁ en?dli_lpxy2 88-2. gghgﬁyliv%

-2-0x0-1,2,3,6-tetrah opr car boky
solid (01875 g, 9% .(sthe [ﬁ)odlfct32/\/a(§:,207 1™ 5 Hhe 6163& 6% epl vilt hout

rim{y I\E th ?zr pur i, '307at0d;“J 9. zau?ﬁi fhﬁs afbels-bzqa' o = l/é Nb: oy ;J]rza HP|
- oxycar bony i peri di-n- roQ
car boxam do- 4- m&-hA - @y £ Rth %neg Qy B.28 (g Qp I'PQ/ % H);

phenyl ) - 2- oxo- 1,[&]3, &- h-BllvabydE:OpyBI i, dlcm}1§) 25 carboxylic acid (0.2
g, 0.346 mmol), 1-(3-dinethylam no propyl) -3 -ethyl carbodiimde
hydrochl oride (0.382 g, 2 mmol ), and 4- (N, N-di net hyl ani no) pyri di ne

(0. 488 gl154 g. (4B ) {2+ Cyanoashoxycarbody bhs 4steitthywt- Jandim«dfs-i {(&ed for

Gerr] [orr) CREneRRRRl g i Ghlpt i Sy L) pe b R i

chloride sol uti earrPxemigian6)- (4nni trophenyil) 'E?)“‘Q’F@'[ler?i%(f'eF?H‘hYdr°

O

Evaporation of the-isaladend, left the - pure product as white powder
(0 202 g, 99%; mp. 139- 141 [err]C, [err]HNVR (CDCl [err}):[err]
1.62-1.80 (m 2 H, 1.95-2.20
20 To a stirred mixture of (+)-5-(2- cyanoethoxycarbonyl)

-4-ethyl-1,6- dihydro-2- methoxy-s (4-nitrophenyl)
-1- [ (4-nitrophenyloxy)carbonyllpyrimidine (3.60 g,
6.878 mmol) in anhydrous THF (100 mL) at room
temperature under argon atmosphere, a solution of 3-[4-
25 methoxycarbonyl-4 -phenylpiperidin-1-yl)propylamine
(2.47 g, '_8.94 mmol, 1.3 eq) in THF (10 mL) was added
‘and the stirring was continued for 12 hours. The
iti-ix--ture was cooled to 0 °C and aqueous 6N hydrochloric
acid (10 mL). The mixture was allowed to warm to room
30 temperature and the stirring was continued for 5 h.
Solvent was evaporated from the reaction mixture, the
residue was purified by flash chromatography on silica
gel using ethyl acetate (800 mL) followed by
- chloroform-methanol -2M ammonia in methanol (90/8/4) as
35 the eluent, to obtain the desired product as a white
powder (4.40 g, 98.5%);H-NMR (CDCly): & 1.23 (£, J =
7.5 Hz, 3 H), 2.0-2.1 (m, 2 H), 2.40-2.95 (m, 12 H),



35 (m 4 H), 2.35 (s, 3 H, 2.30-2.55 (m 4 H), 2.76-2.90 (m 2

H, 3.21-3.40 (m 2 H), 3.61 (s, 3 H, 3.67 (s, : 3 H, 589 (s, 2 H,
6. 61-6. %0(992148%6'4)’ 6. 63 (S, 1 H), WO 96/ 14846 PCT/US95/15025

PCT/ US95/ 15025 _ -71- 7.21-7.35 (m
6 H, 8.79 (br t, 1 H, NH); Anal . Cal cd. for _ :
C[err]H[err]N[err]CIerr] .3 EtOAc C762 47 H 6.25; N, 9.05.

Found: C, 62.64; H 6.25; N 87. nple 18 - 5-

(2- Cyanoet ho%yeﬁrﬁoﬁﬂ )<nb44eﬁhy| 33 656- (§|:h§3d|Hd-:14{ R7-%.32 (m, 2 H),

(4- met hoxycasbeayl(s4- mhsnylwﬂervdsg tmy! 3 prppylds (d J = 7.8 Hz,

car boxam do- % ﬁ?th { tro hﬁEﬂ%’pyrl di. ne

2- Cyanoet hyl %X q’o efyl’y | éndi)n-8 .70-8. 98xdﬁ‘ent2aﬁ'9a7ce A

gi >r<]t gre of efay) _=pr4ap12)rM easgt eﬂmi,ZECHClg) ; Ghi@ brddudt) vﬁéﬂiusdedh g

- r@Xypr opj.o r rred and heated at
200}/20 {grr]{%' F%E éhﬁt( %@eé wg.th%u d 3 Re 3 &%’Eﬁ.cfnq; oraf%aoi%:'s T enoved by
distillation. 15 The residue vvas subj ected to high vacuum di sti | I ation

and the frachi o) dssbakbbseam?.holzoeéﬁ;ﬂﬂ N (darfie ﬁq?rb 2
collected to get 2- anoet h Rr ORI onyl acelat e 4%
m xture of 44T'|P¥F’615 i‘&PHé%HQ -¥1)propyll Gagb%%ﬁ%tﬁ‘)“?ﬁé}%oet hyl

pr0pl onyl acepRégy2y-2-oxbll, 2,8, 60téeehydrbp: Qigé.ne (0.41 g, 476 ni,

nmol ), andacetlcaC|d(02889, 74 nL, 4.8 mol) in :
2-projp%nol (400 nL) was stirred at roomtenperature for 24 h.
The white TFoladstirZedymudettidn GF {§4{2- cyahoethoXycarbonyl) -4-

ni t rophenyl) t}{éygonfm}: {4N Oweqt@nﬂaé€hd’@§ééglfé%§{ lf % }?er {; d W t h- (

2- pr opanol dried and ification
(Yield: 28. 3iperbdig; 1 -y1) propy}l } carhoanide & (4- nJ.trOPhelmfl) -2-

5-(2- Q/anoet@,@ay}‘aﬁ b@nyLieérﬁyﬁfBﬁ?E‘ngdEﬁthw 40 30 6.8 mmol%

t hyl 4-nit t t hyl
g %(J‘F I(’lltPI ro%en?/ 3 "H) at ° ?c sodium hYIgr)éngdee so?l.utlon (1 %yanoe y

27.2 mL, 4 eq.) was. added drop wise and the stirring-
was continued until the disappearance of - the starting |
material (1 hour). Most of the acetone from the
mixture was evaporated under reduced pressure while
20 keeping the temperature at 0 : °C "and_ the residue was
adjusted to pH 7.0 by the additicn 'o_f 1N hydrochloric
acid. The white precipitate of (+)-4-ethyl-‘i—{N- [3-(4-
methoxy'carbonyl -4 -phenylpipéridin? 1-y1l)propyll}
carboxamido-6-(4- nitrophényl) 2 'oxo-l 2,3,6- -tetrhydro
25 pyrlm:.dlne -5-carboxylic acid formed was flltered and
under vacuum (3.59 g, 89%). lH- NMR (CDC1,): &
..v(':t').- J = 7.5 Hz, 3 H), 1.55-1.70 (m, 2 H), 1.72-
184" (m, 2 H), 1.84-2.15 (m, 2 H), 2.20-2.40 (m, 4 H),
2.70-2.90 (m, 2 H), 3.10-3.40 (m, 4 H), 3.51 (s, 3 H),
30 654(s,lH),718738(m,6H),74l(d J = 7.8 Hz,
2 H), 8.15 (d J="7.8 Hz, 2 H), 8.79 (brt 1H, NH),
10.05 (br S, 1 H, COOH); This product was used in the
next step without any add:.t:.onal analys:.s

A

35 A mixture of (+)-4-ethyl-1- {N- [3- (4-methoxycarbonyl-
4-phenylpiperidin-1- yl)propyl] }carboxamz.do -6-(4-nitro
phenyl) -2-ox0-1,2,3,6- tetrhydx_'opyrlmldlne ~-5- carboxyl:n_.c



met hyl ene} - 4- oxopent anoate (5.00 g, 16.54 mol), O met hyl i sour ea:

hydr ogen %%f& 3.422 g, 19.85 mmol), and NaHCO err ]p oéfisdds
33.08 nol) A/ 4¢ (70 mL) was 35 stirred and heated at 85-90 C for 5
hours. The solid - was renoved by filtration and et hanol was
evapor at ed fromthe filtrate. Fhg-resi due was redissolved in

WD 96/ 14846 PCT/ US95/ 15025

-72- Rcid (BREBorg, Owashmmobd  hl whB edinétHyladinbpropyildd 3 -

(Na[err] SO errdy yfegrwaigawsnh 8¥8EREL8E§&e I'a%z‘*zrsuds,paqg%at mmol, V@S
purified by flash"colum C romatograpyon Si'lica . gel using
CHC [err]/ net hee@t) (33114 ds Eh&-gimehhykaming\ryriline (e IA%Hudr as a

white solid (2999, mi&f, 2Th&g) eihl "hxmfdrou_s 3912 e thand e walsoduct
showed it to be a 5:1 mxture B of the ne/ i ane t aut.orer s %r;‘d was
used as Buch igtirred aherpew; tewperatuye for, 2 a. To this, 4

S5- ( ﬁ Q/agozez hoaq@@éxﬁgrut’f\m'oziist SO’ISJm]@- ﬁ'&éy@rd&& and the stirring was i
met hoxy- 6- (4-ni trophenyl L- 1- snitr enyl.ox ., carhon rism di ne.
To o wel | -5t1 rFERCBRAR] SAFoR 25 2. AHBGULHRys was ai1GBEa°YELPYY,

car bonyl ) - 4- ety o fL ,di-ah Jocbne tthanes lemd)/ washed Waith saturaglednabpperneni di ne
2.64 g, 7.36 «and i digne . (1,19 372 j

(CH[err]gCI [err]ﬂgq%%lﬁﬁ) ;g{,[;bgg%[ esrorq]ualoi{ (31 X%On%@)o'phg%?#grghﬁoyg or mat e
(1.485 % 7. 3%vamerjtedasfrom theidedrinds i n eagnestuhi xsuléaked

al | owed to wargyéRloromethbR8@MsbeUBERA! Wl tHd efedfalle wakupaiegiagueous
NaHCO3 20 sol Utlcir (25 was added and the slje{c%ng canti nued
d

for 30 min. TR t\WPYURRr s SREPRALEFE d, PRe &% 1 UsINg | gyer
was washed wi téhbotofoiedmeghanss-bnHamemila sl utetitanol (500218/80 nl),

r oduct wne. Ui s SppeiE E Al e M proauct a8 GRIEE
usi ng GO [ er rpewEde@AC (0 234 19, a69%) ; m.pt h2a0@F10At °C o HyiNMR t (P Pddudt as a
ek T T S g G g e T
H, 4.32 2.9, (m, 3 Hhg 200942.2034m(s2 H) H)2-2932-88, (B =20Hp, 7,
2.42-2.60 (m, 2 H), 2.62-2.82 (m, 3 H), 3.20-3.40 (m,
2 H), 3.60 (s, 3 H), 5.70 (br m, 2 H, NH,), 6.59 (s, 1
20 H), 7.20-7.29 (m, 6 H), 7.52 (d, J = 7.8 Hz, 2 H), 8.13
(4, J = 7.8 Hz, 2 H), 8.82 (t, 1 H) ; [al, = +115.71 (c
= 1.4, CHCl,); Anal. Calcd. for C,H,N:0,.0.8 H,0: C,

59.36; H, 6.24; N, 13.84. Found: C, 59.47; H, 6.07;

N, 13.64.
25
Example 20 | |
(+)=-5- Carboxamido-6- (3,4-44 f‘lgorophenyl) -4- éthyl -
b g -LN- [3-(4 -me thoxycarbonyl -4-phenylpiperidin-1-yl)
propyll] '}carboxami‘do -2-0x0-1,2,3 ,6- tetrhydropyrimidine
30 (Scheme 5). '

L3

a. Benzyl 3-[(3,4-diflucrophenyl)methylene] -4-
oxopentanocate. A solution of benzyl propionylacetate
(36.3 g, 176 mmol), 3,4-difluoroben2aldehyde (25.0 g,
35 ° 176 mmol), piperidine (0.86 mL, 9.0 mmol) and acetic
acid (0.49 mL, 9.0 mmol) were refluxed with removal of
water using Dean-Stark apparatus for Sh. The solvent



30 2H), 7.50 (d, J = 8.7 Hz, 2H) 8.18 (d, J = 8.7 Hz, 2 H,
8.28 (d, J = 9.2 Hz, 2 H).

5- (2- Cyamwedéipigge ar bonyl ) - 4- et hyl - 1, 6 di hydr o- PCT/US95/15025
1-{N-[ 3- (4- net hoxycar bonyl - 4- phenyl pi peri di n-1-yl) 35 '

propyl ]} car boxam do- 2- met hoxy- 6- (4-nitrophenyl) pyri m di ne. To
a stirred mxture of 5-(2-cyanoet hoxyc?i?‘?)bnyl) 4- WO 96/ 14846

PCT/ US95/ 1502
et hyl - 1, 6- di H'? ?"?1%?‘?\0&9 gafﬂonﬁflfioﬁﬁﬁnflﬂs‘fue \as dlss"lVEd in

-[ (4-ni t rophét;OAn(y)farWasylw)aphednwhtrle w&0e$43100,. mI) followéHDbZI and

Klerr]Cqerrj, 1&%&55 nﬁf) %dﬁﬁ%%ﬁlh}ﬂ%ﬁo%azsqof 8ivedk "oom

terrperat ure unaer argon a ere
3-[ 4- net hoxyd@rﬁaoﬂ%pqr@th@@ytpu get paleeyéelilowlsyrpr o0 .@rigk. (0£882 g, 3

mmol, b5 GQMd§ used in thE ﬁéx%té‘ﬁ%f@ﬁ@@taﬂgrﬁﬁgr%ﬁf{ff?at}f\géngom' nued

for h.” Sol vent was evaporated fromthe reacti'on m X
t he re5|due was redissolved in CHerr]C[err] (50 nm.), washed 10 W th
5% NaHCO err] (3 X 25 m.), brine (50 nL), and dried _ (MSgerr]).

ol vent e TRl B ol a0S B uren a BB RS e
el uent to gi \Se(tﬂid-(ﬂasﬁlnmrophenyl)mrmbuws an @l ,suépesont rd>furat:)on
mp 8563 [ REY or PrihGRe O j?ﬁ%éﬁ“‘%@%ﬁrﬂ‘%ls 3 20@
H, 1.62-1. 78X0pentragoate sdlﬁ 84 gm fe-methyligonreaH),
2.28-2.36 (M axH)gerﬁs'éQf&tES (08.6% &), 9798 mmol% NEH@& (Me 235%
2. 70284( %H;?h‘°§5 DHF(HSOI%‘};WO ia 7 c%r (s. 3
H, 4.26 (m 13 Fogé 18 a8 #rigned at) 7Q 20bo-7 33
(m 6 H), 7.AFter coolinglto 7r6ohz,teingdratiudd, (dthe) miF¥tlrsz, wa?sH)
Hori T8 o Eitrsted Ynd e LGN ks tatilted: mabhe R [0 57
12.11. 25 wL) ardagiien Mpshed wn(h)wét@ar lﬁéX&ﬁﬂdM-.ethJnel {200
R beSurpai Sl il vy
20
EtOAc/Hexane, 10%-30%) to get 5- (benzyloxycarbonyl)—
20 1,6-dihydro-2-methoxy-4-methyl-6-(3,4-
difluorophenyl)pyrimidine as a colorless 0il (0.6 g,
58%). The NMR analysis showed it to be a mixture of
amine/imine tautomers and was used as is. in' the next
step.
25
c. 5- (Benzyloxycarbonyl) L ethyl -1,6- dihydro z-methoxy
6** _i-difluorophenyl) -1- [(4-nitrophenyloxy) carbonyl]
pittitdine. To a well stirred solution of 5- (benzyloxy
cérbonjrl) 1,6- dihydro- 2-methoxy-4-ethyl-6-(3,4- dlfluoro
30 phenyl)pyrlmldlne (7.0 g, 44.04 mmol) and 4- dJ.methyl
am:Lnopy_rJ.d:Lne (6.99 g, 57.25 mmol) in CH,Cl, . (200 mL)
was added a powder of 4-nitrophenyl chloroformate 11.54
g, 57.25 mmol) at room temperatiire. The reaction
mixture was stirred for 12 hours and then the solvent
35 was removed in vacuo. The residue was purified by
chromatography (SiO2, EtOAc/Hexane 10-30%) to get 5-
(benzyloxycarbonyl) -4-ethyl-1,6 -dihydro—zr-'- methoxy-6-




phenyl) -2-oxo-1,2, 3, 6-tetrhydropyrinidine (Schene 4). a.

2- Cyanoet hwoga143¢5{(4 ni trophenyl ) net hyl ene) - 4- oxopenc-mswmzs

A m xture of ethyl propionylacetate (25 g, 0.173 nol) and :

3- hydroxypropionitrile (18.48 g, 0.26 nol) was 35 = stirred and heated at
200-205 [err]C for 2 h and the ethanol -8~ fornmed was renoved by
distillation. hereS|de subjected to high vacuumdj stillation
andthefractl(Sn ' d V\%Qé-/1’48°46r° enyf?-l-rP(4_-

P%/ U§95/C 15028n1trophenyloxy) carlblonyl]pyrlmldlne 74s a cold:iﬁ[tééé ing at
1 125 C at 4 Mmoo ol | ec npe _
pr opi onyl acet aYésf?fSS ‘591}'7\@? é% H ngﬁgﬁef 46ﬁ| % (ztafl dehyde
(14. 46 g, 0. 957=Mwk) Hz,5 3H) , 22c&hﬂ2e9&yl(mprd[ﬁ)ony3 et bse 3HLT. (5.(}4 0. 1005
nmol ), Pit ridin 41 g, 54 o ) nd cacqt i /¢, ag
(0. 285 o° 274" fHed i h 40,5800k 30HR ) 29 G,
room t enper at u?eoﬁoF 22 h(mrTh%Hi/\hl 'E793§0I€dj- J=9 H24cy3ﬁ1)oet y (q,
3-{(4-nitrophegyb) getRyl eag}.- 4- oxo 10 pent anoate formed was f| | tered,
washed wi th 2-propanol (2 X 50 nL) and dried (28.34 g, 97%; mp.
98-100 [err]C b.

5- ( 2- Cyanoet hoaycas-b(myiiylloﬁydahhdnyli 4ekbhy}-1; 6-dihydro-1-{N-[2-

U ST M TS T T

O- et hyl i sour ephenyl) pykjuiddue.sulTat ea( 3.sklrxgd 19m83tmvl ),08nd5-
NaHCO err] (2. Zﬁengy&gx[ % rﬁ&;ﬁﬁﬁvalemﬁt%s%gﬁyarm -Réthb&Y-and

heated at 20 was _renpved by filtration
and et hanol waé3e¢afdfdvaranhanyhb-1rilidamd troghenyloxy) ¢axban¥ldas
redi ssol ved Inpg msdiﬁeo 2.6 vgshed . gkt hmol) inwatier (IBoX &P kigs dried

(ha2800 and, L BSegoR Dhiniom of B dioiianr il SesnPIRmve! (%

CHC [err]/ met hahpl 27.44 mmol) at room temperature. The stirring was

continued for 12 hours. Solvent was removed in vacuo.

The yellow residue was dissolved in chloroform (200 mL)

and was washed with 10% K,CO, solution (2x30 mL). The

20 organic - layer was dried over Na,80,, filtered ‘and

solvent was removed in vacuo. The resulting mixture of

diastereomers was separated by column chromatography

over silica gel with 9:1 Pet. ether:Ether to 4:1 Pet.

ether:Ether. First major product to elute was (+)-5-

25 (benzyloxycarbonyl) -4-ethyl-1,6-dihydro-1-{N-[2-

phenyl)ethyl] Jcarboxamido-2-methoxy-6-(3,4-

difIurophenyl)pyrimidine. Colorless oil, Rf= b.31(4:1

Pét ether:ether), wt.= 3.8 g (60%), [al, = +267.05 (c =

0.76, CHCl,) 'H NMR: & 1.22 (t, J=7.5 Hz, 3H), 1.52 (d,

30 J=6.9 Hz, 3H),2.88 (q, J=6.0 Hz, 2H), 3.99 (s, 3H),

4:99 (m, 1H), 5.09 (AB;, 6,=5.00, &= 5.19, J= 12.6 Hz,

2H), 6.66 (s, 1H), 6.99-7.36 (m, 13H) .; Second major

product to elute was (-)-5- (benzyloxycarbonyl) -4-ethyl-
1,6-dihydro-1-{N- [2-phenyl)ethyl] }carboxamido-2-

35 methoxy-6- (3,4-diflurophenyl) pyrimidine. Colorlessoil.

" Rf= 0.22(4:1 Pet ether:ether), wt.= 3.2 g (51.2%), [al;

" = -146.89 (c = 0.38, CHCl,), *H NMR: & 1.22 (t, J=7.2




(30:1) as the eluent, to |l eave the product as a white solid (2.95 g,
50%9. The [err]H NWR anal ysis of the product ' showed it to be a 5:1
m xt ure OVOPEE84Gri ne/ i m ne . tautoners and was used asPCIVAISISI5025 he
next step. 30 c. 5-(2- Cyanoet hoxycar bonyl ) - 4- et hyl - 1, 6- di hydr o- 2-
met hoxy- 6- (4-ni trophenyl)-1-[(4-nit rophe@/I oxy) - carbonyl ] pyrim di ne.
35 To a well-stirred solution of 5-( cyanoet hoxy

carbonyl)-4-e I 6- drg- 2 t -nitro nyl rimdine
(2 04 5 7. 36 o P40 21§ 0¥HE, 20R, B, o) 2.8 ()05 _5-8“&2' 24|

PCT/ US95/ 15028 - 94 (8, 3H), 5. 03 (m, 1H), 5.11 -{BB,, 8a=5. 0yr ibgk ne

(1.19 ni, 14. B21970!3=i 0206 a1z ] Coksr 1 |6 (40 ) 0- [efh] C

4-ni trophenyl g%\groforn&te (1. ']485hg, 7.3 éé) (gL ﬂ&) €.91-7, 3& dhfl‘n 5 mn
and the m xtuf s allowed to warmto roomterrperature. After 16 h,
sat ur at 8d aqueous NaHCO3 5 solution (25 nL) wa$ added and the stirring
conti nued rated, the :
CHerr]d[err r t#- g-émz%agg%agﬁ)’g hlvgt %’%%’ rasthRITd T er
sol ution thyd i-K@:#tﬂifdmh(dﬂa'Pémy]ﬁﬁﬁeﬁqéq aml tahe sl vl

Eﬁ?ﬁﬁ;?ééfaphg%‘ﬁté?“e A Ei.”ﬁyc&%?Fz%f‘?Et%% i BT 5,

eluent to giv llf‘}ﬁ@r‘ﬁr%ﬁ r?%splaew%bsgbyéﬂ ce;bm;amldo -gtetmmgy 6-'

[ZerH)r] F%Ng/g (2 Cm&edinurbpgéhyl)gﬂrr&m&ne 7(kiZ833 dlo1, 1. 3h§1m2 ng (m
6.34 (s, 1 H)?énlégl}e @9 fin)f (s ga g)dﬁ? 3, ﬁydleng&garclylé.g Pliz, 2 H),
8.18 (d, J = undec- 78eﬁerQ @1gmoB, @812 duL) at kcbutizempedature and d. (
5- (2- Q/anoet h@ﬁgcflé ng 8 %PF 1]1 ﬁenyﬁ%gkﬁyl 1:? f&flux for 5h and '

met hoxy- 6- (4- nltrop
car boxani dopy?h%ﬁldﬁ'ﬁérred for af iroen temperatuvé. The solvent

5-(2- cymnoet h@dycé{rh B¥hted- and the d
ethyl -1, 6-di h hoX -6(4 n| trorﬁglﬁ 1.1e was purified by flash

[ (4- nltrophen d:[)‘ﬂ?}c neon( 17551gca33 gel with 3:1
EtOAc/Hexanes as the eluting system. 0.56 g of the (+)-

5- (benzyloxycarbonyl) -1, 6-dihydro- 2-methoxy-4- ethyl -6-
(3,4-diflurophenyl)pyrimidine was obtained. (77%) .
20

£.  (+)-5- (Benzyloxycarbonyl) -4-ethyl-1, 6-dihydro-2-
methoxy-6-~(3,4-diflurophenyl)-1-[ ('_4'-nitrophenyl'oxy)
carbonyl]lpyrimidine. To a well stirred solution of (+) -
25 5- (benzyldxycarbonyl )-1,6-dihydro- 2 -methoxy-4-ethyl-6-
(3,4-diflurophenyl)pyrimidine (17.0 g, 44.04 mmol) and
thylaminopyridine (6.99 g, 57.25 mmol) in CHCI,
0-. mL)  was added a powder Of 4-n1trophenyl
chloroformate 11.54 g, 57.25 mmol) at room temperature.
30 The reaction mixture was stirred for 12 hours and then
the solvent was removed in vacuo. The residue was
purified by chromatography (Si02, EtOAc/Hexane 10-30%)
toget (+)-5- (benzyloxycarbonyl) -4-ethyl-1, 6-dihydro-2-
methoxy-6-(3,4-diflurophenyl)-1-[ (4-nitrophenyloxy)
35 carbonyl]pyrimidine as a colorless viscous 0il(19.3 g,
76%) .




rFrmI) i n anhydrous THF (200 nl) at room tenperature 25 under argon

at mospher g o6f1lisae( +) - 2- et hyl benzyl am ne (4.86 g, 40pd&tuspsisp2snas
‘added and the stirring was continued for 16 h. Solvent was
evaporated fromthe reaction mxture and the residue was purified by
fl ash chr omat ogr aphy on silica g#3-using tol uene/ Et CAc (20:3) 30

as the eluent. = The first mj product to el ute was (+)-5-

(2- cyanoet hox@ecafbdnfr ¥ Benzy chrbenﬂ'ﬂ-hy‘ér@‘* difluongphenxllo=4-

(4- nltrOpheny@:hirl{&F-{ﬁ?- pbenvh)-ﬁé*&)&&hycarb&@yqumﬁw:ﬁ di ne
and obtai ned as, a vi sgous Qqi l (‘LZO = +2 5 (c =
1.95, CHO [er PHP AR MRV Pr°§g§|ﬂc§ dppbe P]lé°m2(t°x? * 7 He,
3 H, 1.47 (d1,2,3 3-|ﬁhtrhydropy&1lﬁidﬂlél T, a2 éﬁlrﬁed AidRued GfH),

3. 98 (SS 3 H, H\AO% f? %glfoéycg”lbonﬁ7 -41 9e6t{ug'li' r}f , 6= d1h6yéro ’2-2 H,

6. 66
PCT/ US95/ 1502fethoxy-6- (3,4-difluorophenyl) -1- [ (4 78itrophenylaxy) 1 H),

6. 82 (d 38 1% ?g%yljjp?ré.w)dmé 2% 7553%(”1 12 mmol) 54 gl)'m%*“(% (ofts) J =8.6

Hz, he second maj or coO ound to
el ute was (-)wss (added a SPIWdGRoxyRR rbén#)-mréaqaw caghpny 0-2- 5

et hoxy- 6- (4~ phishgnp il -3 peplatate [0} 31, 1.12 mmol) in
car boxi\m dopyr &-I Ee d obtai ned as Vi s ous &, 5. 92 359 ;
[err] L9105 FHFo 4538 oAl [ PP ; CPEPPFAE he QYA TAT, S fort]
ZIZ. gg Et % ItDEc:sHl:,J.n&Elelﬂ) ;Eoil:‘ 43 hdursd.= X édzlut:.on of 3!.0-9 HCPR. 6P wWdter? H)

3 4
o5t 2 r (@ EE) Ve hqded Fhe sufish feds §7h il shifiagildl - I
7.22-7. 36 (m then rempvwgd iznss'a(c@uo Jand gtheHzesidye wago exrrarted. 6 Hz,

2H. 15 meh( &thy( &c@t@%@et(Bow&%r ey )Itlw@sdwmet& ith 10%
rrethoxg-4-ethy Géo-nltrog enyl ) pyri m di ne. tirred

sol uti oRd- solutdopj_ ‘dried °¥?§n&@zﬁ&y@§§%oﬁ?fyent was
-4-ethyl -1, 6- depded AT 4N -0 obtain ((4an5t-r(behewb)cyba{zﬂsbc[r(}a)phenyl)

eyl ]} carboxgm fg 20 4, ¢ P MGNEA (A F2 8- b AGA T {52 e (40
methoxycarbonyl-4-phenylpiperidin-1-yl)propyl]}
carboxamido—2-oxo-1,2,3,6-tetrhydropyi‘imidine as a

20 white foamy compound (0.73 g, 96.6%) the purity; of
which was characterized as its HCl salt. It was used in
the next step without further purification. Anal.
Calcd. for C,,H,,C1F,N,0,.0.5CHCl,:C, 58.43; H, 5.43; N,
7.27. Found: C, 58.11, H; 5.85; N, 7.64.

25 ' .

h. 6~(3, 4-Di£1uoropheny1) ~4-ethyl-1-{N-[3- (4-methoxy

e&zhonyl 4-phenylpiper:.din- -yl)propyll] }carboxamido-

1 ,31:__,:,3_. +6- _tetrhydro -2-oxopyrimidine-5- carboxylicacid. To

. a suspension of 10% Pd-C (0.14 g, 20% by wt.) in MeOH

30 (3 mL} was added the solution  of (+)-5-

'-(bEnzyloxycarbonyl) -6-(3,4 -4di_f1uoropheny1) -4-ethyl-
1-{N-[3- (4-ineth_oxycarbonyl-«i—phenylpiperidin—l-yl)
propyl]l }carboxamido-2-oxo0-1,2,3, 6-tetrhydropyrimidine
at room temperature with constant stirring. A balloon

35 filled with H, was attached and the reaction mixture was

stirred for 48 hours. The black suspension was filtered
through a | pad of celite and the filtrate was



added 1, 8-di azabi cycl o[ 5, 4, 0] -undec-7-ene (0.237,1.55 mol ) at
was heated at 90 [err]C for
evapor at ed and the resciwsosase2s

t enperature

3.5 m nutveg 9¢/14886¢ Sol vent was

purified by
(+)-

35 To a
-4-et hyl -
g, 4,52

di met hyl am

and the resulting solution

flash col um 25 chromat ography on silica gel using 9:1
CI-lCI[err]/EtOAc as t he eluent, to give 1.32 g (719 of
cyanoet hoxycar bonyl ) '1346‘ di hydr o- 2- met hoxy- 4- et hyl - 6-

oSBT 057 ez N s Bl eduetprismii T VYA e

Mhpxycambonyzl,-(%,phenylplpermmﬁi 4¥BN6

no)pyrldlne (0.6 err

PCT/ USB5/ 150§§o yl] }carboxam:.do 1 3 4 g , 6~ te)trharda%-a'- ier.T.dlne

m.) at 0-5
was added i
t enperature.

After hqur s vaporat ed a r
was purifi edPBy SO mbust:.ppagﬁaﬁ.g's&% a@mao,]pé‘ﬁo Iqang CE%
CHC [ err] / Et CHM,{CEF,N,0AD tICHEI,uENt 56040i;VH, t$‘|e42)f (Idpcﬁ 535, Found a Whl te

SO|Id 2.25
Sy 5
432(t J
7.50 (d, J
9.2 Hz,

g. (+)-5- (2
nmet hoxycar b

car bOi(Em' do-

20

25

30

35

[ 8r FREPORYiG cﬂﬂﬂe@nyﬁscﬁ'{ it naedifgi. F g

S5-(2-
(4-ni trophenyl ) pyrim : err 3 CHCl[err])
f.(+)-5-(2- q?é’??&éﬂ%éjﬁ?g bb’ﬁyl‘ia‘l!“%t h)Tb—e_l, %emﬁyar Jas purified b
met hoxy- 6-(4coilh:mpheh;tbﬁtaﬂ:o§téphyt rostmnyl Q0%) MeOH ircaEBoRmyh! p&’dsl ni di ne.

(1.62

(50

r H- VR rr : [err] 1.24 (t, J
gi %%?""('mﬁr'z]%w 1\,{(30%0193; <]n3 2 [ , o ey (s, 3 H.
= 2 H, 6.34 (s, 737(d J-92Hz,2H)
::.8 7 UZ) geﬁrbomidogslaﬂ.q’-dlfiu%r Hen ) - &t@ﬁ.-( d, J
bk dRo\pcmebbrF arbani e -Fhepyipiper idds-1-yT)
opybpeipHeaybpiatddi-2-bxd -1 NP/, §Jtetrhydro o
g-y;mhiagghenyl )-2-o0x0-1,2,3,6-tetrhydro - - pyrimdine.

To a solution of (+)-6-(3,4 -difl'uorophe.nyl) -4-ethyl-
1-{N- [3- (4-methoxycarbonyl-4-phenylpiperidin-1-yl)

propyl] }carboxamido-1, 2, 3, 6-tetrhydro-2-oxopyrimidine- .

5-carboxylic acid (0.22 g, 0.375 mmol) in CH,Cl, (3 mL)
was added 4-N;N--dimethylamino pyridine (0.14 g, 1.12
mmol) and 1- (3-dimethylaminopropyl) -3-ethylcarbodiimide
hydrochloride (0.21 g, 1.12 mmol) under argon and the
resulting solution was stirred at room. t'e’mper_atufe for
2h. Three drops of saturated NH,OH was. then added and
the solution was stirred for 48 ~h. The solut:Lon was
waehed w:l.th water (5 ml) and dr:l.ed over Na,SO,. The
nt. was removed in vacuo and the residue was
15 fied by column chromatography (S:LO,, 10% MeOH in
CHC1,) to obtain 5-carboxamido-6- (3,4- dlfluorophenyl) -4~
ethyl—l-{N-[3-(4-methoxycarbonyl-
4- phenylplperldln 1- yl)propyl]}carboxam:r.do 2-0oxo-
1,2,3,6- tet_rhydropyr;mldlne as a beige solid (0.1 g,
45%) . Characterized as HCl salt. M.P. 136-138°%C,, [al,
= +111.44 (c = 0.18, MeOH): & 1.21 (t, J=7.5 Hz, 3H),
1.60-1.75 (m, 2H), 1.92-2.1 (m, 8H), 2.33 (t, J=6.6 Hz,
2H), 2.44-2.52 (m, 2H), 2.53-2.84 (m, 4H), 3.27-3.32
(m, 2H), 3.60 (s, 3H), 5.60 (br s,2H), 6.47 (s, 1H),

room

86 BCa3 mml )

N [&]pi Qunﬂzazd(t:he m&tsqr @H@S_,) The ua.elllcq»/\%st Q:H@él{eaodr Ofm
oduc

i ng

7

30

(



20 To a stirred m xture of (+)-5-(2-cyanoethoxycarbonyl)

- 4- et hyl - 1 vho 9k/kued¢ O- 2- met hoxy- 6- (4-ni trophenyl) . PCT/US95/15025
-1-[ (4-ni trophenyl oxy) car bonyl ] pyri m di ne (3.60 g, 6.878 - nmol)
in anhydrous THF (100 nlL) at room t enper at ure under argon

at nosphere, a solution of 3-[4- 25 -85~

met hoxycar bonyl - 4- pheny| pi per| din-1-yl ] propyl am n 8.94
mmol, 1.3 eq) if- quF i racki (br t'aﬁé”t'heA%ﬂ-rrFﬁécﬂas for

conti nued for 18,8 w,mosTheo cac1 g xt Lsoe w;s apol & o ON,ergl.G7and

agueous 6N hydr ch ri a m xture was all owed to
warmto room 3 8 ﬁpe?gtﬁf’e gnd t’%g Brg ‘was continued for 5 h.

Sol vent was evapor at ed fromthe reaction mxture t he residue was
purified by fl * rr?iogr aphy on silica gel usi-ng et hyl
acetate 800 owed chl or of or m nét hanol - 2M ammoni a in
met hanol (90/ 8/6) Qs‘*SQiflumhﬁmem-StDGBmemmebréﬂdephwauat- as a
\g/hl_te . EO&Hgk% -(#- 4png. [918 ?&,-[gv}&wi()?g é]r)i a[fhr& 1123 (tv\o
96/_14846 yl]pro@ylfaarboxam@do 1,2,3 mzmidine

- 78- 3 2fhypdbéchIoridée)) (schéme($) .3 H), 4 27-4. 32 (m 2 H),

6.64 (s, : 720733(m 5H, 7.49 (d, J = 7.8 Hz, 2 H, 8.08
(d, J = 8Hz 8.70-8.90 (m 2 H); [err] = +112.1 (c = 2.15,

CHC [err]) Thas p‘t-cnhnzyl\ﬁ%-cusab-ﬁ- (2-pynidp2) péperitdpesi t hoOb amy

addi ti onal anala{n;_s*ts_ure of N NW- glgar(aom&poélﬁﬁg,&%ehz{ﬁaﬁme

(4- et hoxycar bo

4- phenyl p| peri d(ﬁ: 9237y38 bpBYg caf bieshi Ghes.( Fhdm.r Fher. 11(2), 115-

phenyl) - 2- oxo- 13 24 3. %t r(@()dQOpiﬁ' #wdine. 2 1fyridylacdBopitilineeqd2sghut i on
of 5- (2 cyanoet hoxycar bog

et hyl - 13N [ 3- (Bt nethoMFe ?Sbcﬁﬂﬂ' ﬁebﬁéhyFYlamm°n1HF‘pé?¥4ﬁ‘?gﬁn yByplfate
propyl ]} car boxafo dps Gy, ((A-MimimcdPhérykpludne (10 ml), sodium hydrox1de

?r)lf? it 03[2r£]et€r %‘%%r :g?d?%xgdéé%gqou% Oxﬁl?ilwlaza'sna%%?? fvrﬁ_ tOnga()Sowas
added drop wi seniantte hpesiodri nfhe reaction mixture was heated at 65
N °C for 4 hours. The reaction mixture was cooled to room
20 temperature, 10 ml of water was added and the solution
partitioned between ethyl acetate ({45 ml) and water.
The organic l'ayer was dried over sodium sulfate,
- filtered and concentrated. Purification of the crude
product by column chromatography (hexane:EtOAc,2:3)
25 gave 6.2 g (87%) of the title compound as a red solid;
 IH-NMR (CDCl,): & 2.05 (d, J = 13.1 Hz, 2 H), 2.30 (t,
J'= 13.2 Hz, 2 H), 2.48 (t, J = 13.2 Hz, 32 H), 2.97 (4,
. 2 H), 3.57 (s, 2 H), 7.19-7.27 (m, 6 H),
7.30 (d, J = 7.6 Hz, 1 H), 7.60 (t, J = 7.6 Hz, 1 H),
30 '8.58 (d, J = 4.6 Hz,1H).

]

b. 1-Benzyl-4-carboxamido-4-(2-pyridyl)piperidine. To
1-benzyl'—4-cyano-4—(2-pyridyl)piperidine (4.5 g, 14.3
wmol) ; 10 ml o_f coné.H,SO4 was added and the solution
35 was stirred at room temperature for 24 hours. It was
' cooled to 0 °C, diluted with ice pieces and poured into
.crushed ice. The mixture was then carefully



was continued until the di sappearance of the starting material (1

hour) . Most:- of the acetone fromthe m xture was evapor at ed under

reduced WOS644846 whil e 20 keepi ng the tenperature at OPFEPPISASENI t he

resi due was adjusted to pH 7.0 by the addition of 1N hydrochloric

acid. The white precipitate of (+) -4-gfhyl-1-{N [3-(4- -

met hoxycar bonyl - 4- phenyl pi peri di n- 1- yTj propyl ]} car boxam do- 6-

(4-nitrophe - 1,:2,3 6-Let r . pyrim.di ne-5-carboxylic

acid for rredq'\y/éaastﬁ%P?‘%e%r)%dwéﬁg 56 % I&n’gd%&ﬁg&ﬁ"\f’gcuug%.gﬁéﬁ&é’ N .

[err] H-NMR (ERXty%e ryaes fepeptedly extrazted with xrilovroferm) (31x55-1. 70

(m 2 H, 18 m), dkdf (WeR HoafuR4 2, ed0- 2080 (M 4

H) | %0590 (12 1, K 10-%‘.1%%%%%&‘ éngg%ﬂgg?:eg H%,néso

6.54 (s, 1 [goncentxated te gave) 45 4 (@5%)of Ehe (prude produck) g 15

(C(ij,]—lij S:TE: 8 widck wis Wsedd a(é)_rsﬁclrl] 1libh thél) subsequ"eni;o's(i%p(;bl‘HSNMﬁdg, I
, i's uct, ed iy the nexy step.w {hoyt any additiona

anal ysi s. @i&‘qﬁA \r%?;t’éﬁ‘egd L (q‘)’- £ _&)Hylé-q‘l‘i-q{ hff?»-?%irbt#bﬁ?cé?bonyl -

4- phenyl pi pe Hi,n51-28 )(sr,03yH) ; c&r. BOXd i, dd-B) (47nlBrT.29 (m, 6 H),

phenyl ) - 2- 0%p-3ky 2; 8, 6yt et 4 h pyki g di Re<g- gar boxyl i ' 96/ 14846

PCT/ US95/ 15 2'313 cé’ J ﬁ.é’dﬁg, 1S 763 C(%'_ %9- f's H_z' %c#\g'(o.%o g,

0.59 nmol ), 8-553-@.mel tyl4f dir obyi) - 3- et hyl carbodi i mi de

hydr qghl ori de (0.2264 g, 1.181 mmol, 2eq.), and

4- (N, N-di met hyl ard no) pyr i dipe (0, 144 _ - 1.181 mml, 2 eq) in -

anhydr ous di°ch|Jo‘r%?Fé%%‘né‘k/\g‘sm%i&ﬂ')%gﬁ*’éadﬁ?‘roo%‘i é;%é?%?lﬁfé for 2 h.

To this, 40%arboxamiaiprepul guyridyl XPieridinas(adseg, ansl. s hemsl) rri ng wag

conti nued fQqr . X tour s;dilu Wity 1 . :

di chl or onet %gng%%d%ggﬁgh‘)é\tﬁ%%o\ggt {Jfr'j%é eg‘ngU&)ét}s 895 wasarr]?rlgqﬁkl)g%ndchl ori de

sol ution (3thrzmgh)theSsakmiamsat0 0 °Cevior dbedninutes. t heTheried (

magnggl um %'J&tbi ' mjrxturéi'ﬁgbo&ii@ﬁt xﬁ&i&'tf&f é&thi'.ﬁ:sf.eS!lee Was

puriftied y - colum chromatography on silica gel using

chl or of or m W&hanS§PE2RGammBRi a FAOHet HeARPeX2IFe 6/ g)concentrakedhe el uent,

to obtain theudeelitedredthl 585 f NROHE drid repentedl{yO.e¥cfacted). mp.

107-109 Ter L& S dEObRA TS gcerﬂ)ﬁtl_;.e”] The combined organic
layer was then dried over sodium sulfate, filtered and

20 concentrated. Flash chromatography
(hexane:ethylacetate, 1:4) of the crude product 'yielded

1.72 g (50%) of the product as a syrup; :H-NMR (CDCl,):

5 1.8-1.94 (m, 4 H), 2.11 (t, J = 11.4 Hz, 2 H), 2.70-

2.72 (m, 1 H),3.02 (d, J = 11.4 Hz, 2 H), 3.54 (s, 2

25 H), 7.07-7.36 (m, 7 H), 7.58 (t, J = 7.6 Hz, 1 H), 8.52

7 =4.6 Hz, 1 H). S o

-3~ 14~ (2-Pyridyl) -piperidine-1-yl]propylamine (Scheme
6). To 1-Ben2yl-4-(2-pyridy1‘) -piperidine (3.26 g, 12.9
30 mmol) in dry methanol (25 ml), 10% palladium hydroxide
(1‘.9 g) was added and the solution-was hydrogenated at
200 psi for 24 hours. The solution was filtered over
celite, éonc_:entrated' to give 2.1 g {(99%) of 4-(2-
pyridyl) -piperidine which was used as such for the
35 subsequent step. A mixture of 3-bromopropylamine
' hydrobromide (20 g, 91.3 mmol), potassium carbonate
(37.85 g, 273.9 mmol) and di-tert-butyldicarbonate



1720 (t, J = 7.5 Hz, 3 H), 1.66-1.72 (m 2 H), 1.79- 2.00 (m 3 H),
2.00- 2. 20 %9@1@6 2.29-2.35 (m 2 H), 2.42-2.60 (M PRT/HSYS/15025

2,62-2.82 (m 3 H), 3.20-3.40 (m "2 H), 3.60 (s, 3 H), 570 (br m 2
H NHerr]), 6.59 (s, 1 20 H, 7.20-7.39 (m 6 H), 7.52 (d, J = 7.8 Hz,

2 H, 8.13 (d, J =7.8 Hz, 2 H,-8782 (t, 1 H ; [err] = +115.71 (c
= 1.4, CHCI[er{aH Anal . Cal cd. for C[err]H[err]N[err]CIerr 0.8 Herr] O
o 59. 36¢11906924;20Q mmokY inpmgthanel gy stirrgdat room
(135 62. C§5b tedmﬁmﬂhﬁeZQor 24 hourls The ireact;.on mixture was

+) - 5- Car boxani do orophe -4-et - .

TIN5 (4 o sRAT TR eE | and BRSSP {ehed: PePapien 250 ml EtoAc and
propyl ] } car bo)&m Wd- Fates 1,dxied-deer hgdddpyr isuldiate ,30filteX¥&thand 5) .

a. anzyl ox?cér?@radtéjdf ! ucﬁt%éﬁ{ﬁtryét?i@ﬁ h)S'feg%l% c:ru?; 5 pr&ﬁﬁ?ﬂ‘? hpgnoat e.

A sol ut [ on of enz propi onyla
3,4-difl uorob@@%hmmmr@pm (Hexang: mﬁmACpl deBi:@i-%e (9386 ni,

9.0 mml) and prefig (80%) ofCtHe(Brd8ubk a% & PPle YELFow &bivxedryith

' | of wat St ar k t f h: Th | t
_{Ne)rrg\é?14846 a st:.rreerd ugl ?.%t?%%n ofarthappar? us or Bp:mggg n\{gn
- 80- : igS. aaerrgveonlmvmwmanmt hhd:&ﬁt@luq vm ehlysol Nedtent -

Et OAc. Itvvas 00 ni | | owed, by by i 00 ni)
and dri%ed overb &#ﬁomv?) e:{]]é%?%??’f&p%g FUEHE (2Ye2 g\'/vaﬁlé% ‘B@?g ed to
get pale yell @ndsypqnﬁs(m:m egrbanats (3.lawg, B2 immohe wexe addedw t hout
further purifi

5- (Benzyl oxyca a@%ionﬂ% ﬁo%utl%%dfgf%u g[ihg%z/' 24 hﬁulrs The reaction
6-(3,4-difl uor“'éﬁﬁ-‘é’rﬁﬁ)ﬁﬁﬁl Freiled to m0@u§s€~p§r@r¢ur@r, 1ePncentEatod

3-[(3,4-difl U%ﬁphpa&hh'&&bméhensét#een 40 mQXOERIJéi\Bﬁai-ﬂ (ahfd 050, m#8. 0

| t hyl d |fate (1 97, 02
Nanch a8 T 1harsy ©2 e orghBi29°Tayer’ Xls' "8:f8a% ovds “%a iRl

sulfate, filtered and concentrated. The crude product

was purified by column chromatography (ethyl acetate:
methanol, 4:1) to yield 1.86 g (49 %) of the required
product as a colorless oil; 'H-NMR (CDCl,;): & 1.45 (s,

20 9 H),l.54-1.69 (m, 8_H), 2.21-2.68 (m, 2 H), 2.74-2.80
| (m, 1 H), 3.02-3.22 (m, 4 H), 5.41 (s, 1H), 7.13-7.17

(m, 1 H), 7.33 (4, J = 7.93 Hz, 1 H).7.63 (t, J = 7.6

Hz, 1 H), 8.54 (d, J = 4.6 Hz, 1 H). To N-(tert-
butoxycarbonyl) -3-[4-(2-pyridyl) -piperidin-1-
25 vllpropylamine (0.15g, 0.45 mmol) in 5 wml of

dichloromethane, 1 ml of trifluorocacetic acid was added
and- the s_oiution stirred at room temperature for 1
hoﬁr_. . The solutio_ri was concentrated, neutralized with
10 % KOH solution and extracted into 25 ml of
30 dichloromethane. The organic layer was dried over
sodium sulfate, filtered and concentrated to give 0.098
g (100%) of 3-[4- (2-pyridyl) -piperidin-1-yl]lpropylamine
which was used as such for the subsequent step (step'
h) . |
35 | |
e. Methyl 2-{(3,4-difluorophenyl)methylene}-3-
oxobutyrate. - A mixture of 3,4-difluorobenzaldehyde



130.2 mmol ) in DMF (190 mL) was stirred at 70[err]C for 20h. After
cooling to roomtenperature, the m xture was 15 “filtered and the
filtrate woossigsst €d with Et OAc (300 m.) and then woadTevS9si15025\Wat er
(4X100 nL), brine (200 mL) and dried over Na[err]SOerr]. After
renoval of solvent, the resi due was purified by colum
chr omat ogr aphy (SiCIerr] _ Et OAcBBexane, 10% 30% to get 5-
(benzyl oxycarbonyl ) 6- di_hydr o- 2- net hoxy- 4- net hyl -6- (3, 4-
di 1 uor ophenyt$p i 8| “!%l)a d‘!ﬁ%‘flﬂes%c%?‘l’afiﬁaée (12.2" g, 2B9h05 The NMWR
anal ysi s shomell) it gipdyd dEns xwrewf g, 5 mmam) F,IE/arm N&céailbORIid and was
used as is in tgg next

n

5 CBenzyl oxy Qs Bindr, 5. W94) - 58 GBanRBRe, 50t vas stirred and
6- (3, 4- di f | uvebpumed| with- a] Déami-iStatke mptaxyfox as bhoyi:}; Benzemerl m di ne.

T | f
GOd?h\)C%ro Zt n%tgﬁ%(‘fl%&é‘%qo tﬁf( bf@édy#‘?éy was dlsSS&t}gay IE)yrl myc}‘ ine (17.0

g, 44.04 moRfebabes- él?%t %) and was yr"\fld-'r}he]qll?- 5057m8 srmol ) in
CHerr]C[er é&tﬁﬁQQeHL)potass:.utrWaBJ.QdQ!Edté %ﬂﬁfl&i 45 ttﬁﬁphe%ﬂd

chloroformate 11. ‘ﬂ % 51 room t enper at ure. reaction.
m xture was §?FVF§HeTio?°§?u ola?'gaﬁ Bn?ﬁgns? BELORy Eht gguencewag' moved in
vacuo. The eesyluaceaatpusoluedohy was drladlroﬂagnesﬂninys(ﬁiaie),

Et OA aneg

Chondf ooncegbust) zbfofi€h Jager reduced prepgureqand the regidye ;4046

PCT/ US95/ 150@&s pur:.f:.ed by - column chromatégraphy = (Si02,, 4 - d i

i rogheny ofy RE/BSKOATl AR A fine proguer, et 2-f(0ut, A
0il(12.6 g, u%@?i{?mx/hnemfeﬁ?r?POFQPPFYI%&' (as obtained; 5 y,

3H), 2.81-2.88 Gmyelidow O (6.98Hy, HU5YP and Gl Usdd iar ehed 08
[err!}%522azné];§?blszt%p2\git(:%ol_gt any IEhEerhafﬁfterlza%lon 9 (m 8H), 7.35

5- (Benzyl oxycar bonyl ) -4-et hyl -1, 6-di hydro-1-{N-[2- 10 phenyl ) et hyl ]
carboxam do-g: et PXYs 62(Bst1diddfhdny1) -1, CLENKLARE Tl Boxgo 2

stirred m xtur
(benzyl oxycém‘yh?xw:%?h%ﬂl ﬁ-uehbnlpninésiﬂmky 6- A mixture of

methyl 2-{ (3, 4-difluorophenyl)methylene}-3-oxocbutyrate
20 (8.8 g, 36.6 mmol), O-methylisourea hydrogen sulfate
(9.4 g, 55 mmol), and NaHCO, (12.3 g, 0.146 mol) in DMF
(30 mL) was stirred and heated at 70 °C for 16 hours.
The mixture was cooled, diluted with EtOAc (300 mL) and
washed with water (5 X 300 mL), ‘brine (300 mL), and
25 driéd (MgS0O,) . Solvent was evaporated arid- the crude
prgduct was purified by flash column chromatography on
a- gel using 10% through 20% EtOAc in hexane as the
gradiént eluent, to leave the product as an oil (3.82
g, 30.2%); 'H-NMR (CDCl) 6 2. 32,2.39. (2 8, 3 H), 3.58,
30 364(25,3H),372 385(25,3H),555(S,IH),
6.13-7.8 (m, 4 H). '

g. 6-(3,4-Difluorophenyl) -1, 6-dihydro-2-methoxy-

5-methoxycarbonyl-4-methyl-1-[(4-nitrophenyloxy)carbo
35 nyll pyrunidine. .

To a solution of 6-(3,4-dif luorophenyl) -1,6- dlhydro 2-

methoxy-5-methoxycarbonyl-4-methylpyrimidine (2.82 g,



(é, 4-di f | uorophenyl) - 1-[ (4- ni trophenyl oxy) car bonyl ] ~pyrinmidine (12.6

g, 22.86 %, {) 434¢/HF (150 L) was 15 - added a sol ution Ofpcrmsgsﬂsozs
R~(+) - a- nmet enzyl am ne (3.53 m., 27.44 mmol) at room

t enper at ur e. The stirring was continued for 12 hours. Solvent was
renoved i n vacuo. - The yel |l ow resi-@% was di ssolved in chloroform
(200 ni) and was washed with 10% K[err]CCIerr] solution (2x30 m.).
The 20 orgdnfe mmak) vwand ¢rddmedpharl ampmanyrddise | (1.16] Ger Y- 5And

sol vent was reppwad |r3_nan~_qpclThe(g@sq.llﬁ)| S Mgtgir ecof  4- m.tr leé{ﬂ eoners
was separ at ed bﬁx col um chron‘{a egrap over silic %g Wi t h 1 Pet.
et her: Et her toCRlprgiprmate %e8: B4 mRRLY H’&;Sora%? u@hd 1?e?ute

Wﬂ.s (|+g - 5;1 |2]5} mlxt(lh%nilgboalmawbdnyb)wémthy|rdotﬁ-ﬁhrﬁpéh‘atdréN- [AEter

enyl)e r

giflﬁrop e%yl )g?/r:}’ :Qnego&%@# g’?é O?Yégﬁat%dSTf’g the resn’ﬁ@? was

et her: ether), purifieg ghy0%laskrrotumps? cms-o(nat:ography 0. 76$102.

CHC : J=6.9
[e”]) [eEE];UANgBexE?fer] io%&léé) d Zgg?k% 3 pf‘o%%cﬁ hite

He, 3H), 5. 09
(AB[err], [err]"‘-—¥'5's‘(§éls[er€'3j—'7 19843 hz 6M-P. 172-174) 61 WMR ) |

6.99-7.36 (m l&ﬂ):l ) SeCPNS MpsOr3 ), 3.ppoqect stgyel gt @wva(% (3 ®5-

(benzyl oxycar bagn - 4- et hyl

1, 6-di h§8ro 1- N-% (ﬁheﬂyl?%set Ri871%a bf%ant Bl 2- 7888 (dr nifi oty 3 H2,
(3 4-di fl urophEngiD),pﬁr Bai didneJ ©oloanl e @ H). Rf = 0.22(4:1 Pet
‘ether:ether), w.= 3.2 g (51.2%, [err] +-146.89 (c = 0. 38,

CHCl [err]), [err]H NVR [err] 1.22 (t, J=7.2- WO 96/ 14846

PCT/ US95/ 15025h. 6-(3,4-Difluorophenyl) -5-methoxycsgrbonyl - 4-meth5\z],-23-|-|),

1.49 (d, J=6.6.kz.13 48§2( eridine-1- 5.03
(m 1H). 5.11 °5(§B @']% 1z ?yﬂd?lq -Fipetaine-1 Yl]fs}di"% 133 6 1 2H) |
6. 68 (g 1H) , C&® 07::54;11 fg-,_&:etgahydrogyrimidzne o
(+)-5-(Benzyl oamﬁabaamb:idé dl hydr @o2- "8t 9X¥=4ifiluorophenyl) - 1 6-

et hyl - 6(34d ur rimd tion
AL LT TN NN IR R B
[ 2- phenyl) et hnitkophbnmaﬂdarbomy&bmfrﬁdiﬂé (0.04 g,0.086 mmol) in

(3,4-diflur ophggyl yri g;x (]diBéinfg@Ame 0&9) [ 9. [ _ (glpk?oﬁ?(}s (10 m)

was added 1, 8-drazabi cyc ‘7- ene 12 m)
at roonzﬁerrperm.pggldnue 1 yl]propylamlne (0 038 g, 0 17 mmol) was

added and the solution was stirred at room temperature
for 24'houi:'s. The reaction mixture was stirred for
another 1 hour after addition of 2 ml of 6N HCl. After
neutralization with 10% aqueous KOH solution, the

25 reaction mixture was extracted into dichloromethane (3
X 10 ml). The organic layer was dried over sodium
sulfate, filtered and concentrated. The crude product
wasg: purified by flash chromatography ( EtOAc: MeOH,
4.5:0.5) to give 0.040 g (89%) as a syrup ; ’H-NMR

30 (cpCl,): 6 1.73-2.11 (m, 7 H), 2.41 (s, 6 H), 2.69 (m,
1'H), 3.04 (4, J = 12.1 Hz, 2 H) , 3.31-3.48 (m, 2 H),
3.7 (s, 3H), 6.70 (s, 1 H), 7.24-7.27 (m, 5 H), 7.61
(t, Jg=8.0Hz, 2 H), 8.51 (4, J= 4.6 Hz, 1 H), 8.89
(¢, J = 5.1 Hz, 2 H).

35 ) |
To the free base (0.04g, 0.07 mmol) in 4 ml of
dichloromethane, 5 ml of 1N HCl in ether was added, and



the resulting solution was heated to reflux for 5h and then stirred
for 12h at roomtenperature. The sol vent 15 was evaporated and the
resi due WR9§1#846 i ed by fl ash col umm chr omat ogr aphyPCTIS95/35025 c a
gel wth 3:1 Et OAc/ Hexanes as the eluting system 0.56 g of the
(+)- 5- (benzyl oxycarbonyl ) - 1, 6- di. hydr o- 2- net hoxy- 4- et hyl - 6-
(3,4-difl urophenyl)pyri m'di ne was obta Red (77% . 20 f.

(+)-5-(Benzy, y

et hoxy- 6- (3&% uro en I &?éﬁ%xgﬁr rop enyfox;}e)d““":ed prc?f%rﬁ/l
pyri mi di ne. R%CEVG\E‘Fllé%@FFGE Exom ﬁ@ﬁlem‘ game -0 2046 g (98%) of 6-
5- (benzyl OXYPﬁI@QiM])udIr KAy %né%@fﬁaﬁ‘b@ﬁ??ﬁhﬁ ethyl-2-oxo-

(34d|flurnf H rlmdlg g, '
4- di et hyl a uf hePYyBidBl Plsl?e@ai%ﬂ) YH reqeyl jaanhexemido- (2. 00
m.) | \)NEEt adder, 2, J)pa\dleétﬁéhﬁ%ﬁbp?ﬁﬂhﬂd!he d%hydrseh$69iaér@é%t %15% ]9, 51225
mrol ) at roomd{epperatu e rgactio Xt ur e stirred for
hours and théegn:E dPer O ﬁé sol %%tlﬁs r enoved ml\lacuoc - rest@%e was
purified by @hﬂgﬁe&m@@@w QSIzOZ CEt BRcABlexHnS . 70, 3894.1.30. Fouadet (+)-5-

(benzyl oxycas bagy | g ; 4g e hys : 164 4li ydro- 2- met hoxy-6- (3,

4-di fl urophenyl) -1-[(4 -nlfrop enyl oxy) 35 carbonyl ] pyrimdine as a

col orl ess viscous oil(19.3 g, 76% WO 96/ 14846

PCT/ Y05/ 15(8kample 22 - 83- (+) -5-

(Benzyl oxyc y] )., -6- (3, 4- d|f nyl) -4-

(4- net hoxycg'b% 'tﬁ'%ﬁ"?ﬁ ‘Y%b '%H%‘Q?’W%’}’W&ﬁ?l‘}‘#@ﬂib&am do- 2

£03(0_ b oxiq-2L, [ 16~ [4+ tzwwaylmﬁiperiétmalsgu pedpl}carboxl 5 (
+) - 5- en r [o :

met hoxy- 6- (%%Ey‘fu%?%p ny%ﬁ&p##%€¥gﬁyl oxy"?"'u“"ir"""hl"r“"de

car bonyl | pyr{Sah#ame §)0. 55 g, 1.12 mml) in THF (5 rrL) was added a

sol utgison of  3- [4-net hoxycar bonyl - =
phenylplperldln 1y| propyl am ne (0. 311’,? 12 mol) in 10  THF (5 m.)
at room tempe Z9¥8R i ng weksMethyl-2pitieamiitre 12(100rs. A

sol ution of glo%Hé}sm MoE) ewas suspéddédl) pssaddedradd sléoheriéor 2 h.
The sol vent &3 um hydroxide solution (1.50 1). To this suspension
was added with cooling (5 °C) commercial aqueous sodium
20 hypochlorite till the red color. disappeared. The
fluffy yeilow precipit.até formed was filtered, washed
with cold water and recrystallized_ _from'ethanol to get
5-Methylbenzfuroxan (88.2 g, 89 % yield) as a pale
solid. '
25
5-Methylbenzofurazan. To S-Methylbenzfuroxan (88.2
59. mol) in refluxing EtOH (75 ml) was added
dt@pw:.se P(OEt); (150 ml1 ). . When addition was'- complete,
refluxing was continued for 1 more hour. The solvent

30 was removed by rotary evaporation and the residue
shaken with water (200 mL) and allowed to stand
overnight at (0~5 °C). The brown solid so obtained was
filtered, washed with water and chromatograghed on
silica gel to yield 5-Methylbenzofurazan (70 g, 87 %)

35 as white needle. )

5-Dibromomethylbenzofurazan. ~ 5-Methylbenzofurazan



then renoved in vacuo and the residue was extracted wi th ethyl

acetate (3w@okHasfs) - !t was washed with 10% 15  aq. KOH sopgtivip§essises ed
over Na[err] err] and sol vent was renoved in vacuo to obtain

(+)-5-(benzyl oxycar bonyl ) - ,

6- (3, 4-di fl uorophenyl)-4-ethyl-1-{N-[3-¢81-

nethoxycarbonyl 4- phenyl pi peridin-1-yl)propyl]}

car boxami do- 2- 6%8- 9,2, P 52 drehydr¥BGr (ARG & , @and bengoyl meroxifeany

comound_ (0. T¢ods 98)0%udiie PHETTMNGA  with WHiSEMRS ChAraghercred as

its HO salt. It wa t he next. step wthoyt further
purification. gﬁaq:'achforldecé} cdl. L)f d.p.th exclus:Lopn of molisture for 30

9 S;r] H[ er r] A hbers] N eThé Op@ade idrb Gkt ere] Was SadBedH witH Sivabler

. 27. .64, . .
6. (3. 4-Cf) uor&%ﬁ &T} d‘é?% ‘“Ia"\%‘?\ﬁ[' a(‘é?z g&%&%"gm" was removed in
(iarzbgn%I t4t pﬂevm:wper'ﬁm mesaglu)epwapybp}:oaalboga'aphed _I(_s:Lllca, EtOAc-
etr OoX | | a ensi on
of “100% P C ( HTRREES 20 55 %be VR R ' Cfagh) [ che ScIhIINSION
solution  of cor(tpfyug eRIHAANS et bengP) ide waEs, u’ﬁ%ﬂfl@oﬁbﬁhenyl)

-4-ethyl - next-$0kp 3wiéh6§€ hQﬁyCEﬁPeﬁék éhQBSEﬁEE}h.EQ'E'l%n 1 yl)
propyl ] %car boxam do- 2- oxo-1, 2, 3, 6-tetrhydropyri m di ne. room

terrperai't re with constant stirring. A balloon 35  filled W|th H2 was
attached and tj«Fomnglbenzofurazenado a refahjx:rr@l woxtdBeh@f sthéhe

bl ack suspensi oIy YgR R LLLGT B 2 orurazdll 0188 o2 40§%m8l) €8 kESw 100 the

filtrate
PCT/ US95/ 15025L) was added AgNO, (163 g) in 2 L of g#ater. Refituxnimgtrated

in vacuo. The g %%%@%%‘if?é'f%&rs The CrRiJc'E‘E'r&WQQBEQSiéEthd

(Siger

(+)-6- (13 4- di fq%rwrfﬁq -ZerRVRd W{N{tsrf\lmon through Celite, and
g‘fggoﬂf}car bg”Yﬁhél BE8ERRhEI %t%' S:‘oﬁrc#n‘ﬂﬁate’ii to a small volume. The I

yl ]} carboxa etr r o- 2- 0X0 oxylic

DeT e s i remaes g\ splut §any basgextradted QufthCtotusne (1L8 (RO

CHO [err]) Tha@urmly, v@siede(Mgs0,), and Mhe wdlsedntorwasatgmoeedsin HCI
sal t. Anal. Cqﬁéhfor h due t aphed , o ilica
Cerr]Herr]d err]N[eF Fq‘é T L0 3(‘536[8?‘.’5]‘““& ogggax dH g 43 N: 8. 53.
Found: 2100 EGtoA:Hexane 5. 8010M0)8.43. give 48.2 g of the title

aldehyde (78%) as a white solid.

a. Methyl 2-{ (benzofuran-5-yl)methylene}-3-oxobutyrate.

25 A mixture of 5-Formylbenzofurazan (0.6 g, 4.1 mmol),
methyl -acetoacetate (0.52 g, 4.5 mmol), piperidine

(0.019 g, 0.225 mmol), and acetic acid (0.014 g, 0.225

lmne?l) in b_en'zene (30 mL) was stirred and refluxed with

a Dean-Stark trap for 8 h. Benzene was evaporated, the

30 residue was dissolved in ethyl acetate (80 mL) and
_ washed with brine (50 mL), saturated potassium
bisulfate solution (50 mL), and -saturated sodium
bicarbonate solution in sequence. The ethyl acetate
solution was dried (magnesium sulfate), solvent removed

35 under reduced pressure and the residue was purified by
" column chromatography (Si02, EtOAc/hexane, 10%-15%).

" The product, methyl 2-{{benzofuran-5-yl)methylene}-3-



i. (+) -5-Carboxam do-6-(3, 4-difluorophenyl)-4-ethyl -
1-{N-[ 3- (4- met hoxycar bonyl - 4- phenyl pi peri di n-1-yl)

propyl]}c&;ﬁg{iw‘do 2-0x0-1,2,3,6-tetrhydro 15 pyri ”"d‘ﬁ‘?rmsssnsozs To a

sol ution 6- (3, 4- dlfluorophenyl) 4- et hyl -

1- {N-[ 3- (4- met hoxycar bonyl - 4- phenyl pi peri di n-1-yl)

propyl]}carboxam do-1, 2, 3, 6-tetrhydro-29@xopyri m di ne- 5-carboxylic
acid (0.22 g, 0.375 mol ) . in CHerr]dJ[err] (3 nL) 20 - was added

4- NN- di et hyl ambhutpyatdi, nwaéOohﬂagne;i_.aQ an oil (0H9 HNBEL3%)3 and
-di met hyl am ngpLopyklg- 3 J.g t@ﬂ arAB?A ! nég , witheﬂgdrgﬁ&ﬂor %‘:h(eg‘ 21 g,

1.12 mmol ) under argon an resurii ng  so Ifred at

roon1tenperatGh@rﬂétﬁrlzatloah Three drops of saturated NH err] OH was

t hen added and 25 the solution was stirred for 48 h. The sol ution was
The - sol vent

washed with ter %5 and dried over Na[err]S err|
was remved iR*vac o'g%%nfﬁé%%é Syt -1 Y‘F?deb?n%'b‘l’-ﬁﬂ'
chr omat ogr ap hs-:ﬁ&ﬁbﬁyéhrbéﬁ%MQdel:hylpyrimiG:liﬂd err]ja @i Nof

)5( ;a(r:ng?m do th§? 1)1 5- yl)q’methylene)fI 3= oich_oLl%yg:A' metho

4- phenyl pi per(l;hm 1gyl )ﬁarhppthqa}bar Domrlr.h!id.:mcmbma ‘hydrogen sulfate

1,2,3,6-tetrh 4
Char act er?zredvg;@ﬁé 'ICH %}\ﬁ fgl? %% eFr 9 Qj_ -4 mmol) i@ ?ﬁ‘ 44 (c =
0.18, MeoH): (¥ rpLl. ‘zqswtlymdsanﬁl heppedagt 70 Icaﬁox {3 {nm Zhye
% gg g E134(?1 tﬁﬂtué’e?’%a(st cdcﬁe@ HE:Lluted wgt% Etokt 2.(58 (wR) 2
m

6.47 (s, wagpted w1tw§%e{4é§;’6 56 mL? br:l.ne (go me andegrg.br s, 2H), (

Plc_:DT / U§9gg 1(5826‘@804 . Solvent was efvaporated and-the crude praéddet7. 33 (m
r ar.

Cerr]Herr] d’iﬁif é“?ﬁfé%r]a{ecr%rh%gf 50% [cel'ﬁ?m%og;ﬁp%% °nl—ls""léc64 N,

9.47. 15 Jalnatsi®g 500%0; throdgle3:20% EtOAc in5 hexarxamsl ethe .

gng”’lf‘{R{LU%%%%/?efugﬁ%hoﬁﬁc?éQQ@"th‘e Bdict?-as an oil (0.52
yl ] propyl }caero %"’2\“‘%‘ 6{ERELIMAr2pIPi A1 #2nd2 8, 3 B} nyAr6Bnl ori de

(Scheme 7). .66 (2 s, 3 H, 3.74, 3.82 (2 s, 3 H), 5.53, 5.68 (2
s, 1 H, 6.31, 6.32 (br s, 1 H), 7.0-7.8 (m, 3 H).

20
c. 6- (Benzofurazan-5-yl)-1,6-dihydro-2-methoxy-
S5-methoxycarbonyl-4 -methyl -1-[(4 -nitrophenyloxy) carbo
nyll pyrimidine. : :
To a solution of  6-(benzofuran-5-yl)-1,6-dihydro-2-
25 methoxy-5-methoxycarbonyl-4-methylpyrimidine (0.485 g,

1.6 mmol) and 4-dimethylaminopyridine (0.2 g, 1.6 mmol)
@H,C1, (20 mL),at 0-5 °C, was added 4- nltrophenyl.
chI _toformate (0.307 g, 1.52 mmol) and the mixture was
allowed to warm to room temperature ~ After 12 hours
30 solvent was evaporated and the residue was purified by
flash column chromatography (S102, EtOAc/hexane, 10%-
15%)to obtain the product as white crystals (0.665 g,
89%); m.p. 180-183 °C; 'H- NMR (CDC1;) :6 2.54 (s, 3 H),
3.75 (s, 3 H, 3.98 (s, 3 H), 6.37 (s, 1 H), 7.40 (4,
35 J = 9.3 Hz, 2 H), 7.52 (4, J =9.0 Hz, 1 H), 7.68 (s,
" 1 mH), 7.84 (d, J = 9.0 Hz, 1 H), 8.32 (d, J = 9.3 Hz,
2 H). -




-

a. 1-Benzyl -4-cyano-4- (2 pyridyl) pi peri di ne. To a m xt ure of
N, N- bi s- (2- chl or oet hyl ) benzyl ami ne (E. Szarvasi, Eur. oNB€hsosdrem
Chim TheWO%6{14846 175 124, 1976) (60 g, 22 mol), Pt 150
2-pyridylacetonitrile (2.51 15 nm, 22 nmol) and tetrabutyl anmoni um
hydr ogen sul fate (0.26 g, 0.7 mmy3-in toluene (10 m), sodium
hydr oxi de solution (2.43 gin 4.86 mM Herr]O was added over a 20
M nute period.g.The rea(;:sLqnsahxblﬁﬁ-am-maagb)j-at-méihoxycarl:[qny}afor 4

hour The react, tur o) O m of
Wa;J e? was add&?t:fwz}' é,‘gj%.ﬁu"‘ﬁgnff Jf%}ﬁd{yﬁﬁ&aﬁegzgiﬁggﬁi%ﬁbﬁya et at eO
(45 nM) and waterboxamidbe 1 029adi,c6 -|1a9@rr§ésydcnpwra/%ri i&Pum
sulfate, g3 ;}&CI{”%}?P?P{%C%&?ﬂt(@%ffﬂéiﬂ@ympfsIaﬁhﬁiﬁde

product by colUm ogr aph exane: Et OAc ave g (879
of the tGtle cbﬂp@mhoaSYa5r'e‘de§chPéchar OBy ]'I-&NW éj(:g r]Eu2 [err]

5302 Hgd J= ]rﬁ.tgr#?her?o:@) cgrl%}l)ﬁlpyrlmldlﬂe (4302 4rizo0. Qes-l)mmalﬂ&(xt J =

3.07.[s 9- 7 27
(m 6 H), 107 8. (@F 3 ary, GdH‘z‘ lﬁ?rﬁj“et%a%( P4 ‘7223’{%1‘1%1 ,
8.58 (d, J = éii:l.d:hhe 1-yl]lpropyplamine (0.037 g, 0 17 ‘mmol) was
1- Benzyl - 4-car r
1- benzyl - 4- cyd?’f%i(%{n( %&rkﬁ%ﬁ%ﬁp‘f%}gﬁl §+érl)e %éjli%'eed %‘9 ]33°°m temperatl:lgrelo m
of conad err & ee¢] homssaddeThendeaies iomn mim% was \gd<izged r E8%at room-
tenperature for, %é‘h@f% %our ptacs adgltldiPQerQ e QfCGNdHt!!t edapiéh ice

e

pi eces and pour | ce e iure was, then
careful ly neutra/bmqq:g4@uth 10% aqueous KOH so ution,

PCT/ US95/ 15025-eact ion mn.xture was extracted :Lnto -@bchloromethanet (3l i zed
0,
B acted w CHE chPamNor m ThS, oreanidlgayer wal hiied) IR dFPERREINY

extracted wit H‘cﬁpor“l}f orm over
sulfates filt@uEfat@ndEiltered camt eroneertirabedi veTHe scyudespyeducke crude

T o x B e Suiatt
5.23 (s, 1 H),46540.%5, td Hgiver. 020202 (AB2 )|-|)as a syrup 33 ("H NMR_ 7 ¢
He, 1 H, 7.63(¢be1) = 6716722 .40Dm, 7 1), 2.46 (s, 6 H), 2.70-2.72
(m, 1 H), 3.05 (4, J = 12.1 Hz, 2 H), 3.34-3.48 (m, 2
20 H), 3.76 (s, 3 H), 6.82 (s, 1 H}, 7.11-7.32 (m, 3 H),
7.54-7.78 (m, 4 H), 8.53 (4, J = 4.6 Hz, 1 H), 8.89 (
t, J = 5.16 Hz, 2 H). |

To the free base ( 0.04g, 0.07 mmol)in 4 ml of

25 | d:.chloromethane, '5 ml of 1IN HC1 in ether was added, and
the solution  concentrated under reduced pressure.
Recrystalllzatlon from ether gave 0.040 g (87%) of 6-

(43 4- benzofurazan-5- -yl) -5-methoxycarbonyl-4-methyl-2-
oxo-1-{N-[4-(2-pyridyl) -piperidine-1- yl]propyl}

30 carboxamido-1,2,3,6- tetrahydr_opyrlmldlne
dihydrochloride as a white solid; m.p. 200-204 °C; Anal.

' caled. for C,H,,Cl,N,0;.2.5 H,0: C, 49.77; H,5.88. Found:

C, 49.41; H 5.20. ' '

35 Example 23 _ _
6- (3,4-Difluorophenyl) -1, 6-dihydro- 5-methoxycarbonyl-1-
(5- (4-methoxycarbonyl-4-phenylpiperidin-1-yl) -pentyl) -



8.55 (d, J =4.6 Hz, 1 H. 10 c. 1-Benzyl-4- (2-pyridyl)

-pi peridine. To 1-benzyl-4 - car boxam do- 4- (2- pyri dyl ) pi peri di ne
(4.5¢9, 1 i n anhydrous nethanol (100 m),

bubbl ed 3&6’9{}{@’# ough the solution at O [err]C for 15 m nu?g%gyﬁzs 15
reaction m xture was then ref luxed for 24 hours. It was cool ed
to room tenperature, concentrated, -g94- neutralized with 50 % NaOH and
repeatedly extracted with chloroform (3 x 25 nm). The conbi ned
organic 2J¢h-}dﬂan¢thy1ﬁprd.:ﬂidmeovsehémdl gin.sul fate, filtered and 20
concentr at ed. Fl ash chr omat ogr aphy

(hexane: et hyl acetate, 1:4) of the crude product yielded o 1.72 g (50%

of the productdas a6s\Buk- qieﬁlqu:(mal{;e&+4$hYdro -2,46dimethyd4 (m 4
, 2,11 (t, Xz &QH'Z& dagd =
0 e, (2 S (s, Ao} 1’917‘1%’%3' 36%2> @]Sé;p‘%%“%% (J°£ 7.6

Hz, 1 HP, 8. 52acetam1 ime hydrec or&dﬂ) (1.53 g, 16d mmol
3-[4-(2-Pyridylno pipar i gepe- laddiéd pr£)pWoarition S@'f.e”ﬁotassz.umG) teIe-

b genant - (Rl RiPsh! 416015 Rty 320 S, B B il £ 1200

was hydrogenatssluttion of métﬂﬁflps{lz-f(ck, 24imucrogienyDd) uhetiylensef+| tered

over celd 1%]&%}} a dt gih e g2- (9
pyridyl) - pi per| I 'ne éshﬁsed sléuch “?"(')c?l t)hegé%nﬁ% 4(5:}% cfuen? st ep.
A i xt 30 of B°6r onbprepythenimixture wag ditcipnad dex 20 5 hovr 3tnhff)

pot assi um car I%enesulﬁcﬁﬁcggh&d Sohch eam 1g, 21.5 mmol.)
di -tert-butyl di car ae WO 96/ 14846

PCT/ US95/ 1502%as a de The mixture was heatedga;t; 100-120°Q o2 g, 100 f
mol ) in nethanel. waBheét i ea@dtdlon OOfiixture WagPeredboledl oto24 Fewms.

The reaction nixture . was centyated and rtj tianed bet n 250 m
fronc and - temngrartB, quencied ‘Gl aGhefie RRPH SolitiaR olfing 5
concenflbat ed. 60 Rl f andt exnraf:tedewmthdetbendu'thebqrganic layénwas
chromat ogr aphyjldex aRRr i 1&1»“15 -draporiits i dud) v&fé’ ﬁ}lé’éht he

product as a pale yeIIOW0| astlrre ution.o
4- (2-pyri dyl )clgqrp@qaitdng:@phed over silica gel (eluent ethyl acetate)

to give the product in 59% yield (1.8 g) as a yellow
solid: 'H NMR (300 MHz, CDCl,) & 1.98 (3H, s), 2.31 (3H,
20 s), 3.59 (3H, s), 5.47 (1H, s), 7.03-7.05 (3H, m).

b. 1-(5-Chloropentyl)-6-(3,4-difluorophenyl)-1,6-
dibydro-2,4-dimethyl-5-methoxycarbonylpyrimidine. To a
suspension of NaH (90 mg, 60% disperéion in mineral
25 o:Ll .2.25 mmol.) in THF (7 mlL) was added a solution of
t:l’te. above yellow solid (0.6 g, 2.14 mmol ) in THF (8
mEr; t O°C After 20 min, 1-bromo-5- chloropentane (1 mL,
a’ 1;-.408, 7.59 mmol.) was a_dded.. The reaction mixture
was then refluxed overnight. After the removal of the
30 solvent, the residue was flash chromatographed over
silica gel (eluent: ethyl _acetate) -to 'giv'e_ the product
in 75% vield (0.614 g) as a yellow 6i_l: H NMR (300 MHz,
CDCl,) 6 1.42-1.75 (6H, m), 2.17 (3H, s), 2.28 (3H, 8),
3.05-3.45 (2H, m), 3.49 (2H, t, J=5.88Hz), 3.63 (3H,
35 s), 5.23 (1H, s), 7.01-7.15 (3H, m)..

c. 6-(3,4-D1£J.uorophenyl-)-1,6-d:ihydro-5-



(1.86 g, 11.4 mml) in dioxane ( 20 m), N-(tert- 10

but oxycarb - 3- bronopropylamne (2.82 g, 11.4 mmol) sium
%ﬂlaéug“b rc%ﬂf&sﬂﬁoééu

car bonat e 22.9 mmol ) were added and the solution re xed
for 24 hours. The reaction : m xture was cooled to room tenperature,
concentrat ed and partitioned betwegg-40 ml chloroformand 5 m 15
wat er . The organic |ayer was dried over sodium sul fate,

filtered and comedhoxiyzla rBhenylidd {5dut4d -me t hownscpur bbireg 1by4 col um
chr omat ogr aphy ' o _ | - h e - (49 %
of- t he requi reéﬁL$iP§g§%31§tn als %1“0(#%%22 %f?; &%%%??ﬁ%i%?érr] ) :
[err] 1.45 (s, B2omixtang K of54the cxrbjane syellow 20i2 680 (6§72 gH), 12734-2. 80
m 1 , 3.02- m 4 4 . 7 , 7.33
Ed, FRATIA Hz"%"‘%lzké .%é’%%ﬁl’(l?’?y%&?ﬁ?’.’%ﬂ& phefiyl ‘pife ,ldé;n%4(<? d,ﬂ; & 13
Hz, 1 H).5 To N#2rmmol.), PotRSSiyEFHERGNIES- (8-P6-Byrbe9P) MPPhel i di n- 1-
25 yl ] propylsgdingm id@idég(0.924%, ITDY)mmbdD.) Sandl 1, 8fdioxane (15
di chl oronet hane,_ 1 nl_of: %:LI f I(aloroacet i C,aci ,ghvvas {gddedl ing t he
‘solution stirrdPa"IHorTiEet SYFEAIgRt 1 The updigsolyad &glid BASwas
concentrat ed, rthen afilkeslredtdff and tiie $61¥éht wasuévaporatdd.exThect ed
into 25 n l.chl th K i yerL s drj over
sodi um sul f at e,qtt%% e %d%@%%en??%?reugt;gg%g%\%a%; %ggq‘ EJ‘\‘ﬁg‘?j"-’l( 1%%/0 of
3-[4- (2348yri dyl felpignt i di 80129| | p/opyl ek acetapei-@M wammaR asiBuch

for the subsequpiinsM&P) (8bEP give the 82t1 d MBhh¥les yield
2-{(3, 4-difluorophen <?j)?)met hyl e%%v_e?,_ < N o?otﬁ?t rozﬁl}a. A m xt ulrnéeof

3, 4- di f | uor obend HAhyde @8 a yellowpdds1463M§, n/z 568 (MH'); ‘H NMR

F’ClT; US95{ ﬁ5|025 (3too Mth, cnc1§) 26 1.203—10.528 (2H, nr)8|81.43_-1.5_1 (34, (2m92138- 1
mol ), nethyl acetgQacetate .2.0, .0. pi_peri di ne g,
5 mol ), and agﬁ'tﬁ':’a‘(f‘r'a% (é&_' m)(o.zsé'.g,(%l‘rnrﬁ?)n?négen(zagﬁe ?1’50_2n€7'was |
stirredl&nd 2.55 r ¢2Huxed ,W 2 H74- Deih- $RH, K ) ap3f00-8.hRuUr({dH, Bemyene 5

was evapor at ed, 16, I-g5i dysgokved.i n_gth r acgy at 200
n.) and washe VI‘H]E; 'bgriklsngﬂ?’(}:uﬁg)s_'m_?,'ég13 ?QH'sgtqdr?t'g&spo 3aI';s’sithJ)trﬁ blgéﬁ fate
solution (50 ridH, #Md 6.99-7.35 (3H, m).

Treatment of the free base with 2 equivalents of 1M HC1l
20 in ether gave the HCl salt as a yellow foam: m.p. 170-

176°C. Anal. Calc. for c32H39F;N3o4-2Hc1-2.3‘Hzo:' C, 56.35;

H, 6.74; N, 6.16; Found: C, 56.34; H, 6.62; N, 5.86.

- Example 24
25 (+)-6-(3,4-Difluorophenyl) 45-methoxycarbonyl-4-methyl-
 2-oxo-1-{N-[3-(4-(2-pyridyl) -4-hydroxypiperidin-1-
rﬁﬁfropyl] }carboxamido-1,2,3,6-tetrahydropyrimidine
iibydrochloride. | -
- A solution of (+)-6-(3,4-difluorophenyl) -1, 6-dihydro-2-
30 . methoxy-5-me thoxycafbbnyl -4 -methyl-1- (4-nitrophenoxy)
cé.rbonylpyrimidine (0.894 g, 2 mmol), 3-[4-(2-pyridyl)-
4-hydroxypiperidin-1-yllpropylamine (0.517 g, 2.2 mmol)
in tetrahydrofuran '(_100 mL) was stirred ~at room
temperature for 24 hours. The reaction mixture was
35 stirred for another 1 hour after addition of 2 ml of 6N
HCl. Solvent was evaporated at reduced pressure and
the residue was basified by treatment with 10% agueous



saturated sodi um bi carbonate solution in sequence. The et hyl acetate
solution was dried (magnesium sul fate), 10 sol vent renoved under
reduced ﬁ% and t he residue was purified bycTnRed/i50Es

chr omat ogr ap (S 2, Et OAc/ hexane, 10% 15% . The product, methyl
2-{(3, 4- di f | uorophenyl ) net hyl ene} - 3- oxobut yrate, was obt ai ned

as a yellowoil (0.98 g, 98.3% and wasP@rsed in the 15 next step

wi t hout any further_characterization. . f.

6- (3, 4- Di f1 udBhnepdrsiane. a#ﬁyapgezl ﬁ@t%x‘}whloromﬁhane (3 x 10

g En(eg hzxgc?lr tzny. - @m;h&dtnﬁﬂem dkﬁ?actgAtvd@ﬁét l&z?.éﬁ over %oﬁﬁbgghm N

i f1uor e e oxobut yr at.e mol ),
O net hyl i sourst r%"ger?’é |§%f'gént evappy: 11? &g - S%brﬁ’rtﬁé“d%ng Ré WeE err]
(12.3 g, 0. l4@aswphrifiiBlF by flas@SOcht@pmahsgr&phyecbmn@:hﬁaiaed al 70
[err]Cgfor 1 T r ool,ed; h OAC 300
ey g Adieronethaneiifedt " SO 30%83 RS A
dried (MySO &ive .1.88| \Bsnt(9\7/&$ ARpér aS¥rupnd t Bbecr base \paaduct was
pur 1 ¢ by Wi 1084/ Th o Ay dpbils Weher, codldd b GRls uel B 10%

t hrough 20% Et QAc i hexane as dient eluent, to |leave the

product as afrr&at e(tgwg.zth 10 mL QQ LRSS 1{‘e?'F1]1?FN € TRI TR rPOWAEE: ]

% gg 2.39 (2was Iﬂ)t.er%cﬁ&n@&ned Hgive - 3 |7D-,d1$lﬁ?orc3p18&1§2)$ 3 H,

0. 03, 1901 11 u S RERATY SR RARYA-E S REhhy2 -oxo- £ (N~ L3~ (a- (2-
o- nEthoxycarpmqmdyﬂxﬁ**wydt°$yp1pamﬂdpmeﬂywdxﬁﬁﬁﬁﬁﬂd}ﬁhrboxamldo-

nyl ] pyrimdinge, if _
6. (3 4. dif] ugﬂoﬁhenylsetﬁé&ﬁ# ng.cﬁne dihydrochloride; m.p. 200 (

met hoxy- 5- me@éxy E&r boE@iM-rretfﬁw pYFi ndi Ael5(2982 4 100 wmL \@Ff 96/ 14846
PCT/ US95/ 1502h1oroform) . Anal. Calcd for C,,H33CI @’916504 .4CH., 5% ol ) and

4d|rrethylamnopyr|d|ne 1.16 g, 52 err]CI[err] (50
m), at50-5 [ &8rR8: Mok fggph%yllo 18. Fqupdy cﬁ'o -(fI 15%4 mol)
was added andot.ls. m xture was allowed to warmto roomterrperature
After 5 12 hours solvent was evaporated and the residue was
Example 25 _
(+)-1,2,3,6-Tetrahydro-1-{N-[4- (2-pyridyl) -piperidin-
20 1-yl] - (2-hydroxypropyl) }ca.rboxamido- -methoxycarbonyl

-2-0x0-6-(3,4- difluorophenyl) -4- methylpyr:.mid:.ne
dihydrochloride

a) 3 -[ 4-(2- Pyridyl) piperidin- -yl] (2-hydroxypropy1) '
25 phthalimide:
%'&ixturec of 4- (2-pyr1dyl)p:.per1d1ne (3.25 g, '19.90
aiial). and 2,3-epoxypropylphthalimide (4.449 g, 21.89
_ )'1n DMF (20 mL) was stirred and heated at 70 °C for
48 "h. The solvent was evaporated under reduced
- 30 pxessure and the residue was purified by column
chromatography on silica gel _using chloroform-methanol-
2M ammonia in methanol (1000/28/14) as the eluent, to
obtain the desired product as a viscous oil (6.15 g, .
84%) .

35 .
' b) 3-[4-(2-Pyridyl) -piperidin-1-y1l]-2-hydroxy
propylamine ' '

<



purified by flash colum chromatography (Siqerr],

Et CAc/ hexane 0% S%to obtain the product as white

(3.72, %" ©172-174 [err]C,  [err] H NVR Peitbsiiss
(CDCI[err]) [err] 251(s 3 H, 372 (s, 3 H, 3.97 (s, 3 H, 10 6. 26
(s, 1 H, 7.0- 3(m3H) 7.38 (d, J =&73 Hz, 2 H, 832 (d, J =
9.3 Hz, 2 H). h.  6- (3, 4-D fluorophenyl)

- 5- et hgxyca;bmyhﬂturéhxdf 23 ~-[ 4- (nxpyi::.{iﬁdi)[-@pﬁm%iml-yi)yll (2-
- pi peri di ne- m ropyrinidine
dPhSdrochI ori dé"”lﬂ&g%ﬂ}q’l};’ép?%*‘% Lol g’ph %yﬁ 1.5:66 YHhSEY" ! Shd
di hydr o- 2- net hdwdraztgieh obd/ 28 H any | 18-4rowyl > 1}1(4nethanol (15 mL) was
ni trophenoxy) cgy xﬁ%&)yra@[dkggm&e y??Q Og%mw') Bt was d&o1d4,

dry dichl oronmet hane

pi per i di Me- 1- yIGigtanadni 301?91@- vas washedywth methanned(3dd the
sol ution was stdrr edmtapmmlmer 8bikent from £Re £H1PPEES. gavdhene

reaction mxture S stlrredfor 1 ur after addition of 2
m of 6N HJ . a VERAQUS ioLh | gé: é\gtﬁﬁ' %é]/%)%queous KOH sol ution,
the 25 reactlon mxture was extracted into dichloronethane (3

10 m). Th | | | d
and cz)ncent rgtgrg&%g‘ crU%éS\[I)\?gagl‘P%%r%v' - @ﬁ%pgﬁ? g d"d[}f,ﬁf é{s%erialtere
chr omat 3§r aphy n(- 1¥3Mc+ (2layiiroxypropyl): jesboxanjidce- Hruathaxy@oehons a

igrUp “o [?rr]HyﬂWQSon 6iéixlLﬁi@&hoﬂé?ﬂlﬂéli312ﬁgkéf%€}r§hiéiﬁg-(5 6
3.71 ( s, md@mqt‘énl%%e 724727(m 5H),761 (t J:8.0

'll_'ILtﬁ H]Z 8 glA(d sdfuﬂrl@nHé,%t% H)(+)86893,4- dlflﬁiorobherﬁll]) *ﬂ,izbj-é-{ h35
o the free ba ichl gro ane,
e R e R A e e T i Ak Tl ot mahy L 4!

PCT/ US98515025 n:.trophenoxy) carbonylpyrimidine (1090mg, 0.23 el ol ut i on

concent [ at ed Uadat, 1 eAUSRKL B F8UEEr s din-1- YHIIY APRELAFDEBRy aHERS NeT

gave 0.046 g (
(3, 4- di f | uor opH&8y| MI5- rft3fox FE@LDonim - setoraipdrogan (20 wlh) was

stirred at room temperature for 24 hours. Solvent was
evaporated at reduced pressure and the residue was
20 basified by treatment with 10% aqueous KOH solution,
extracted with dichloromethane {3 x 10 mL). The
combined extracts were dried over potassium carbonate,
and solvent evaéorated. The crude product was purified
by flash chromatqg.faphy (dichloromethane :MeOH: 2M
25 ammonia in MeOH,90:8:4) to give 120 mg (97%) as a
syrup; The HCl salt was prepared by treatment with 1N
HCI, in ether; m.p. 215-220 °C; [a], = +41 (c = 1.15 g, in
100°mL of methanol). Anal. Calcd. for C,,H,N;O.F,Cl,.0.8
'MeOH: C, 52.00; H, 5.68; N, 10.90. Found: C, 52.08; H;
30 5.70; N, 10.53. '
Exémple 26 'and-_Ex;mple 27
(+)-1,2.3,5ATetrahydro-1-{N?[3-(4-(z-pyridYI)-
piperidin-1-yl) - (2-£fluoro)propyl] }carboxamido-5 -metho
35 xycarbonyl-2-ox0-6-(3,4-difluorophenyl) -4-methylpyrim
idine dihydrochloride |
A mixture of (+)'-1,2,3,.6-tetrahydr'o—1—{N- [3-



1-{N-[4-(2-pyridyl)-piperidine-1-yl]propyl}carboxam do- 5 1,2,3,6

-tetrahydropyri m di ne di hydrochloride as a white sol id; m p.
170-174 Anal Cal cd. for
C[err]H[g?rfgd"#&rr]F[err]N[err]Qerr] 1.0 Herr]O C, 52. 4§crﬁs§m/5825
11. 30. Found: C, 52.16; H 5.35; N 11.10. 10 Exarrpl e 22

6- (3, 4-Benzofurazan-5-yl) -5-nmethoxycapbenyl -4-nethyl -
0xo0- 1- {N—[4 (2-pyridyl)-piperidin-1-yl]propyl}carbox
am do-1, 2, 3, 6(4eﬂﬂapywn.@ysﬂr)lmxpemldlnedlhymvecthl—hydalexy)propy(]Sc}hfarre 8)

15 >- Mehgxkhen egr -Wthox caébé@?i'ylﬁ ﬁxgl 6Lq3ni I'ﬂg ugr%%é‘r oxi de

0. 650 nol) was_suspen in sat at ed
sol ution (1.59Llhy4-wethyipysispdaseon (0.5@as sdded OwiS2h cowiollg (5

[err] Q) commafé@ﬁymsﬁaguﬁdtur&ﬁpfluorMé)OCdﬁz@Tteot bbb the neggeol or
di sappegar ed. | ow preci pitat & f was filtered,

beh
washed m fh %o?de%sera&ﬁd A9 A 1¥as EFFﬁHSfi 85 g&
5- Met hyl benzfagr ander( 88y2aggofidatmysphdreafon Palle. The TLCahadysis

5- Met hyl benzo I f.uroxan {8 059 I
T ret e ng o ChPaT Lo pd et Rowed A Qiafd 8B St pappsataagiery ) ™)
When addi ti orrfvahe osipaet ng materiadf | Srivigntawasoevapordtedr undem'r e hour
Shaken w th peduced i SETENE Ll (Y B IAAP YR Fﬁhﬂ‘“ B, EETE

(0-5 [¥@r] O .chrematedraRaYi d 9B obfdlHed wagel  (20f | géred, UREESed Wi th

wat er and Chréwpéf)élf@ﬂﬂﬁﬁe@h\anol 2 MSeththéﬁlﬂeintﬂet{thgl (500/16/8)
5- Met hyl benzofur {H % white need 6(
5- Di br ononet A ° 91 e5t‘1(%t1ﬂ§? BAY B 6?a§aﬂ1"tum of fW¥Po6/ 1484

PCT/ US95/ 1502".c'n.astereomers These diastereomers -Wdre purified by
chiral HPLC separation on Chiralpak A3, 4.6 X 250 mm

15 column, using isocratic condition (90% hexane and 10%
ethanol containing 0.5% DEA). The retention time for

the first product (example 26) ﬁves 12.97 minutes and

for the second product (exempl'_e _'2"7)' was 16.18 minutes.

The combined yield of these produc_tis is (65 mg + 65 mg)

20 24%. The HCl salt was prepared by"treatmeht with 1N

HCl in ether; Example 26: m.p. 132-134 °C; [al, = +108

(c = 0.715 g, in 100 mL of chloroform) . Anal. Calcd.

fOr C,eH,,N:O.F,Cl,.2.0 H,0: C, 53.38; H, 5.60; N, 11.12.

Found: C, 53.28; H; 5.89; N, 10. 96. Example 27: m.p.

25 130-132 °C; [al, = +100 (c =' 0.7 g, in 100 mL of
chloroform). Anal. Calcd. for cz,,1~1321\15041=',c12 1.5 HO: C,
$%:15; H, 5.52; N, 11.28. Found: C, 54.17; H; 5.57; N,
1100, - o

Note: Examples 26 and 27 are two diastereomeric
30 products derived from the (+)enantiomer at the

pyrimidine part and the two poss:Lble enantiomeric
compounds w1th respect to the fluoromethylene ch:Lral

center.

35 Example 28 o
(+) -5-Carboxamido-6- (2,4-difluorophenyl) -4-ethyl-
1-{N-[3- (4_-cyano-4--phenylpiperidi_n-’-l-yi)propyl] }



(?0 g, 0.52 nol), NBS (325 g), and benzoyl peroxide (0.5 .g) wer e
refl uxed ith stirring in carbon tetrachl ori de (
) \%ﬂ? 9%%% (?‘IIIJ§95W2§

excl usi on ure for 30 hour s. The reaction m'xture was
washed with water 5 (2X0. 5L), dried (NaSO err]), and the solvent was
renoved in vacuo. The residue wassghr omat ogr aphed (silica, EtOAc-
hexane, 1:150) to give 122 g (80% of the title conpound. The
resul ting whi iearboxtanides- 2k, 2,18, 6- tetralipdtopyefmidiheut any further
characterization. 10 5- For nyl benzofurazan. To a ref luxing mxture
of. the di br ononet hyl benzof urazan (122 g, 418 mmol) in EtOH (1

L) was added AJNC}ef4iCyas3-4pphenylpiperidined-ylRprppyipgthalinideas

conti nued for PZ o $re THE méggfys %ﬁhﬁ%@hﬁ%@ﬂd&?w %ﬁ&f@flé@s

removed by filtration through

concent Pat ed t(d1d Swml9-%orakd: 3Th§°mopropy|19§1ﬁhﬁlﬁgu§& Ut 3Rsg -
extracted witl tspsuea) ( Porassium calz%ﬂaﬁe driedd pSA aisi), and the

i 20 | PoRAaRidmiptide 50 {B°pkEC (oh Fag HrFaed R "

al dehyde (780/&1eateii\d1: 190sa10d°C for 8 h. a.abdithyd0®-df the solvent
(benzofuran- 5,.ulg) TEL) 2da’ p0 PUINLES Cpreatiine,, AL XLUEI AL

5- For nyl benzo Acet6acerat'e ?0. 52 g,
4.5 mmdb), pi @erhud:enie with didhlgpougticarges (dnol) , andd waehed awith (0. 014

g, 0.225 rif®! 13 '5& %bzetﬂﬁ)(ﬁﬂd”%ri’@& ?hh @Ci a”dsbﬁ%%e%él\éth

a Dean- Stark trap for . Benzene was _evaporate resi due was

di ssol ved in @Mmor&‘@édat%rm[‘ 8GhﬁLF1&b&°r°meth% h%ﬂluw‘?ﬂ apa; rfehe (50

M), saturate@dsidRieaswhBM treated biviidH atleopi@patndln (600 mh)) omndl
saturated sodi ug}l bi car bo e sol uti in se nce._ The et hyl
acet at e eGti oRNReBaR| L+ SO HF?:R% %’f)lme e“ﬁ%%/ed 35

under oBducedfileeved; avakhdd wﬂeshdlie:emlrdjriéompgnol and cxtiexh

chr omat ogr aph?zl&_%iy.l ﬂéﬁ%ﬂg ?i(%ne’%l(b@ 339 - The product, nethyl

2- {(benzof ur an- VO 96/ 14846
PCT/ US95/ 15025

b) 3-(4- cYano-4 -phenylpipe_ridin- l-yl)propylamine.
To a solution of 3-(4-cyano-4-phenylpiperidin-l—yl)
20 propylphthalimide (112 g, 0.3 mol) in methanol (1. 5
L), hydrazine (30 mL) was added and the mixture was
stirred and refluxed for 20 h. It was cooled, the
white solid formed was filtered and washed with more
methanol (200 mL). Solvent was evaporated from the
25 filtrate and residue was dried under vacuum for 4 h.
Chloroform (500 mL) was added to this, stirred for 1 h
and- filtered. The th.te 'solid was washed with more
chloroform (200 mL), the solvent was evaporated from
the combined filtrates to leave the product as an oil
30 (70 g, 96%).

c) Benzyl 2-1 (2, 4-difluorophenyl)methylene] -3-
6xopentanoate. A solution of benzyl propionylacetate
(157 g, 0.758 mol), 2,4-diflucrcbenzaldehyde (107.65 g,
35 '0.758 mol), and piperidinium acetate (5.49 g, 38 mmol)
in benzene (1 L) were stirred at room temperature for
96 h. The mixture was washed with water (2 X 100 mL),



-92-

was used in the next step without any further

b. 6-

(1.3 g,
[err]C
and

(MySOA) .

oxobutyrate, was obtained as an oil (0,98 g, 98.3% and

characterization.

( Bp0ooeduezan- 5-yl) -1, 6-di hydro- 2- met hoxy- PCT/US95/15025

5- met hoxycar bonyl - 4- met hyl pyri m di ne. A mxture of _ met hyl '
2-{(benzof uran- 5-yl ) net hyl ene} - 3- oxobut yrat e (1.02 g, 4.1mo
O met hyl i sourea hydrogen suI fate -100%.06 g, 6.2 mml), and NaHCJ err]

16.
for

15 nmL) was stirred and heated at

1),
70

4 1) in DVF 1 j@ﬂ.&
16%94e Héagneswmrris ﬁé%sa%otée selventd evaporated (50 nl)

Waﬁhiﬁi' Wréduoed epreslure g, ghti e @r@&let agd Higdie

Sol yent, d. d .
by 1 Lash col SR o Tor kahp-Bnodr| 1Kk Wae  ubedoiLhy £y e | #F6R

Et OAc i n hexaridchaitt Hiurther purifficatieh uent,

oil (0 52

H, 3.
s,lH)

6- ( Benzof ur a%an@#|difWMﬁ)%wne

- met hyl -

sol ution of & (bEMEBERSIONS. yPE. 1, @eﬂ‘l%drozz-

6.

g, 43%; [err]HNWR (CDCl[err]):[€érr] 2.38,2.42 (2
- 3.66 (2 s, 3 H, 3.74, 3.82 (2 s, 3 H, 553, 5.68
3d) SsiBeayiexyranponyl) -1, -Gihydre) 2 -Bethoxy-4-ethyl-

- 5 -net hozycarbo

1-[(4 -nltropher]yl oxy) _carbo (]pyrl m di n

254 d:.fluorophenyl)

rif
gh

S,
(2

i ed
20%

to | eave the product as an

3

nyl -
To a

met hoxy- 5- meeahydene] Bl-ckopintdnnatd digte ol 0948509241 mol) 1. @imol ) and

m) ab00 s | BERLiHS SR it Rt RS R A o 9. O 5%%%% m i b

5

(20
307

g,

1 52 mml) aNeHCRe rli6dt.48e gas 0.72 mod) | durdethanel m (800 omD) t avgeer at ur e.

by o h?i‘%?#%sﬁur?né?ﬁ?‘ﬁ?rgt“??E%ﬁ?w?gé?r ' oo e el (

15%t o obt ai ReMRETPLYFGet the vmx*éuﬁeysrwl

J(Jo:qgagi,g and the w@:.d

mp.

180- 183 [e”lvﬁ:s [vidHdd ’\WthC@Hﬁd]l) (kobr Im) 54 ('Iihe 3s'o"ivent was 3- /9 (S,

3 H,

(d, J*2

(d, J
20
25
30
35

= 9.3 wias purified). by column chromatography (8i0,,

EtOAc/Hexane, 10%-30%) to get 5-(benzyloxycarbonyl) -
1,6-dihydro-2 -methbxy-4 -ethyl -6-(2,4 -dif luorophenyl)
pyrimidine as a pale yellow oil (39 g, 42%). The !H-NMR
analysis showed it to be a mixture of amine/imine
tautomers and was used as is in the next step.

e) 5- (Benzylo:qrcarbonyl) -4-ethyl-1 6-dihydro-2 -nethozy
6-(2,4-difluorophenyl) -1- [(4-nitrophenyloxy) carbonyl]
pyrimidine. _

To~a~ well stirred solution of 5- (benzyloxycarbonyl) -
' ihydro-2-methoxy-4-ethyl-6-(2,4-difluorophenyl)
pyrimidine (22.5 g, 59.3 mmol) and 4- (N,N-dimethyl
amino) pyridine (9.3 g, 75.8 mmol) in CH,Cl, (200 mL) was
added a powder of 4-nitrophenyl chloroformate (15.3 g,
75.8 mmol) at 0 °C. The reaction mixture was stirred

for 12 h at room temperature and then water (50 mL) was
added. The pH of the aqueous layer was adjusted to 10-
11 by the addit:.ioh' of 6 N sodium hydroxide. The
dichloromethane layer was sepa‘rated' and dried (NaZSO4) .
Solvent was evaporated in vacuo and the residue was
purified by column chromatography (Si0O,, dichloromethane

0 ﬁyap?%eg %ggg'n( ghe g)ombn.nfq_'%lldprg&e(qj ang thg (;'eﬁzldu}_el_l)

H)

. 7.52
8.32

-
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- 93- wdlo6/148 (3, 4- Benzof urazan-5-yl) -5-met hoxycar bopginses/iso2s

nmet hyl -2 - oxo-1- N- [4- (2 -pyridyl) -piperidin-1-yl] propyl}

car boxam do-1, 2, 3, 6-tetrahydropyri m di ne . di-hydrochl oride. To 6-
(benzofurazan-5-yl) -1, 6-di hydro- 5 -101-

2-_ met hoxy- 5- met hoxycar bonyl - met hyl - 1- (4- ni t rophenoxy)

car bonyl pyri ni dhﬁé‘a(’@:om&-@ﬂ@% tm'rﬁll)"ei the produgt af a gfisgpus oil

di chl or onet hanqu - - Gawyyridyl) - pi peri di ne-1-yl ] propyl am ne
(06.037 g, 0.17 mmol ) was added and the solution was stirred at room
tenperature 10 for 24 hours. The reaction mxture was stirred for

anot her 1 hour £3f t B+ (BdfiziLogychrBofiy19F 46MthHYl - 1)f6t-dihydro-1-{N- [2-
hae entr 5ot e PHERNIY P ERIRYY JEH Sk i Pl 0 me e nox kG CF, B 0LD
was dried. overds.dd.ﬂmpﬁenlfl)mrﬁaddlﬁe-l tered and concentrated. The crude
pr oduct r '
25:0.5 to gits *‘té‘?%‘%“alﬁi%sigu%%?%ﬁgf%%&@“% 4%@3‘&1[ err]):
[err] 1.74-2.18. @mdlil ro-R et Boxy- ﬁ)-(zz. 4dpf yporophenyly -1-H)(43. 05

(d, J =12.1 Hﬁa.t%oﬁhen 13%yY A8 l%g%lmldﬂﬂe 33569 88. 3.7|‘|)mmcﬁl.)82 (s,
1 1-7.32 ; 6 Hz, 1
H),H)s sb% nE d}ch rﬂsﬂ%lﬂaf? H) (200 1"@? headgﬁée ﬁas%*’ (°"o 04g,

Oag?dmrml Zjl n ﬂeﬁhymbeaaylammecmpon.errewaeanm&lﬁﬂamfroﬁm Hémpetrathiye was
adde an S n er uc pre
Recrystallizat |a8F11 %’Irp%m (egét#)#ﬁ‘g?a g% é%gE%%Elgg% Jé eg %ﬁe 833&% :
4- benzof ur azanwgsy|dil:erbt ngjucandamyldmthmextzxane (2000xmL) - faxd [ 4-
(2-pyridyl) - p{wQShlaEi' W?réh y glr Y Oﬁy'ﬁadoip solution (2

The
car boxam do- 1 tetrahydropyrim di h drochl orl d)e as a white
solid; #?p. 209r962!1Fer}TY,erArﬂ§ﬂs dried gojex. Neo$O., filtered and

Cerr]Herr]d Eéﬂ.ﬁr]aﬂf:er whel eéﬁhp&rﬁt@ﬁer r irfe Creé&lﬁ.ngH Ri&SureourRdE
C, 49.41; HS5. l as se ratég gf Iuoroi)herr\xyl) -
1,6 -di hydro- arﬁﬁﬁﬁ?fé‘é?ﬁﬁnyl Y P3:
(4- met hoxycar bohybmétpgeaphyi(8e0, di 8%1-BiOAc pint wioluene) . The first
major product to elute was (+)-5- (benzyloxycarbonyl) ~4-
20 ethyl-1,6-dihydro-1-{N- [2-phenyl)ethyl] }carboxamido-2-
methoxy-6-(2,4-difluorophenyl)pyrimidine (12.15 g,
38%). f[e]lp, = +214 (¢ = 1.5 g in 100 mL CHCl,); The
second major product to elute was the ' other
‘diastereomer and no effort was made to isolate it.
25 '
g) (+)-5- (Benzyloxycarbonyl) -1, 6-dihydro-2 -methoxy-é-
et‘hyl -6-(2,4- difluorophenyl)pyrimzdine.
To+a. stirred solut:Lon of (+)-5- (benzyloxycarbonyl)-4-
~ethyl-1,6- dihydro-1- {N-[2- -phenyl) ethyl] }carboxamido-2-
30 methoxy-6-(2,4-difluorophenyl)pyrimidine (11.15 g,
20.41 mmol) in toluene (250 mL) was added 1,8-
diazabicyclo[5,4,0]—unde'c-7'-ene (4.04 'g_, 26 .53 mmol)
and the mixture was stirred at room temperatufe for 14
h. The solvent was evaporated and the residue was
35 purified by flash column chromatography on silica gel
‘with 3:1 EtOAc/hexane as eluent to give (+)-5-
(benzyloxycarbonyl) -1, 6~-dihydro-2-methoxy-4-ethyl-6-
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-94- 2, 4-di met hyl pyri m di ne (Schene 9). a. 6-

(3, 4- Dflwosap#swyl) -1, 6-di hydro-2, 4-di et hyl -  PCT/US9S/150;

5- met hoxycar bonyl pyri m di ne. To a solution of 5 acetam di ne
hydrochloride (1.53 g, 16.2 nmol.) in DV . (10 nL) were added a
solution of potassiumtert- bufl@2i-de (1.33 g, 11.8 mmol.) in DW
(10 nmL) and sol ution of nethyl {2-(3,4-difluorophenyl)

met hyl ene} - 2, 4-aiflygranh %melamvﬂ(ﬂzn%dgne 18s8amvilscousm GME (6018L) at 10
O[err]C. Aftger 28% .m xture was stirred for 0.5 hour at O[err]C,

p-tol uenesul fonic acid nonohydrate (4.1 g, 21 5 mol . ) was added.
The m xture was heated at 100-120[err]C for. hrs. The reaction

m i(t;,ll‘e M?ZNideilied (+d- Sodbﬁnzyloxywrhemuur-@-:ﬁuw;iﬂf,ctmi d’@él-EQUIS Na OH
so utign - er rgani c_ | ayer
dri ed °over§ { err g ers? 5 gl%\)ap 5&6 i?ﬁ'@ ?‘&W&m\bs flash

chrorrat ograpﬁé&' SRyl pyrismidise o uent et hyl acetate) to give the
product in 59% yiweIl (gt Brld doIutield W 48) -5~ (5)%5' %1&58} bo'\"\"?[)g32(7) ?"i'lz_l

o Looa . o8t fraihydrots S%etﬁsxsqS%shm:.r@rdaemmmophenyl)
(3,4-difl uorpphem;tﬂ):.nel 6{4.1 g,dihydre2 2, thmod)met g -5 4- (v _
i spersy o | Aebkl1 BhIneTpyitatne, go g fiar) 18, 85 ?Lﬁﬁ,sg?faaﬁg?a
sol ution of (200 mide awase peldedv sal i @o(»&e& g,08. 14- Bimﬂrobhethy'ﬁ_HF (8
n) at 0[eré]]1for6f5§ﬁlagg th07g gbrﬂmg& il 19 %%eg‘to%%etgmpﬁé‘gtyﬁ'& rel(‘jl uxedl

1.408, 7. ngo x) was added. T reactron m'xtur
over ni ght AT ®r FﬁEtF-QHD\FHiXtdFet Heagostirred| fom 12 tlheandswaahedas flash

chr omat ographfdhowes N NaOH sdlut#orel2 (1@'51699&.) eyl o3 e) k%x«q' ve the
prod 75%%/tefgdeg\a 6# gé a(s el 'ow oi | : FTH R (300 MHz,
Co0l (58 r]) (%] 1M%8H -s) , @‘?85@”‘*‘@9 was
3.05-3.45 (2Faporated4Gan@Hthe, ﬁeslaaeiz)was PurifiedS5 by céluma 23 (1H,
s). 7.01-7. 16nt¥haVography Con 6 (%f 19f'u0f°3h<°—fy') sXagYdro>
dlchloromethane/hexane (20%- 50%) as the eluent to gJ.ve
(+) - -5- (benzyloxycarbonyl) -4- -ethyl- l1,6-dihydro-2-
20 methoxy-6-(2,4- difluorophenyl)-l—[(4-
. nitrophenyloxy) carbonyl]pyr:.m:.dn.ne (5.37 g, 92%) as a
viscous oil.

- i) (+)-5- (Benzyloxycarbonyl) -6- (2, 4-difluorophenyl) -4-
25 ethyl -1-{N-[3- (4-cyano-4-phenylpiperidin-1-y1) propyl] }
ca do-2-ox0-1,2,3,6- tetrahydropyrimidine. _
dxture. of (+)-5- (benzyloxycarbonyl) -4-ethyl-1,6-

dlhydro 2-methoxy-6-(2,4- dlfluorophenyl)-l [(4-
nltrophenyloxy) carbonyl] pyrlm:.d:l.ne (6.50 g, 11.81 mmol)
30 aqd3 [4-cyano- 4-pheny1p1per1d1n -1-y1] propylam:.ne (3.60
g, 15.36 mmol) in THF (500 mL) was stirred at room
temperature for 18 h. It was cooled to 0 °C and 10% HC1
in water (2 mL) was added and stirred for 2 h. The
. mixture was washed with 0.5 N aqg.. NaOH solution (30
35 mL), dried over Na.zso4 and the solvent evaporated. The
residue was purified by column chromatography on SiO,

using CHCl,/MeOH/2M NH, in MeOH (100/2/1) as eluent to
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- oxycar bonyl -1-(5- (4 -nethoxycarbonyl -4-
phenyl pi p&’?&?ﬂﬂ‘? yl) -pentyl) -2, 4-dimethylpyrindine. PCTIU%SI%SI))(ZFure

of the above yellow oil (0.667.-g, 1.73 mmol .), 4 _ _
- met hoxycar bonyl - 4- phenyl piperidine (0-183g, 5 3.47 mol . ), potassium
carbonate (0.96 g, 6.95 mmol.), sodiumiodide (0.52 g, 3.47 mmol .)

aﬁfj é 4-di oxan@tmin (W) - E/&S(be;ﬂ zye'ﬂo&\isecaizglbbnﬂne 8]z el sngﬁd
solid was r t porated. The
resi due was flas:hy!'hroma ég}%gllfo‘% O\?gl’ stihﬁycsflg é t{f%B? ?641 uEM 22 B0: 20
viv ethyl acé-mhenylpdprnidini-i- yl)prommlthhoh):‘bthamgdoez-rwcd:ftle
conmpound in 78 w C

(Mr—TII[)err]) [er(r;f])H ﬁljl\/(l'«jé tetrahﬁ@rc%ﬁh%[ err]? [vgryﬁe Ifg%mi’mz%o?gé n,
1.43-1.5% (2H, (9-05 9, 93%) 77-2.13 (8H, . m), 2.16 (3H s), 2.28 (3H s),
2.47- 15 2.55 (2H, m, 2.74-2.81 (2H, n), 3.00-3.12 (1H ),

353 30 (3 ) e bt et e o ek
T?GéM ,IZSaI 20 4 P?a#&pmatiaj&r}ﬂ-wgr FIr gFMH er aIthi)golT(g)- C
S6. 35 S e i i ok i e M

Exanpl el24 25 (+)-6-(3,4-Difluorophenyl) - 5 met hoxycar bonyl _4 met hyl -
2-0x0-1-{N- [3q¢d 4 é@sﬂaﬁéﬂé{ﬁ)of“lhk{;dﬁa’%? ?T?P 1n MeoH (100 mL)
ahy r opyr

yl) propyl]}car boxam do- - tetr di ne
di hydrochl ori d@nd  HO A28 (fkbn was ad a 'solution of (+)-5-

(+% h6 (_354 d{L'(W &Zﬁb&t‘x ﬂ.m)‘ér-(X22,43@1fluorophenyl)-4 -ethyl-

met hoxy- 5- met hgx ne

car bongl pyri mi g %@?? gg 44~ gcyaznﬂwﬁl—)pl{ 2‘ Jé%ﬁ.%.yrg-);-yl)propyl] }

4- hydr ox$pi per cambokaplijdor-@dxarine (3. &3-]t7et3:atiyc2r¢mpt:)m1dine (7.85g,
tetrahydrofurag, 108, mj, Ehaﬁ&ir rgpoo a}nLt) Qﬁ% f£he arﬁ%%ggféat%@ for

24 hours. Theé reaction mx ure was 3 our
after additi Onhmdrgag@ma@fedgsﬁt 80 psi for 14 h. The black suspension

was filtered through a pad of celite and washed

thoroughly with MeOH (2.0 L) and methanol/chloroform

20 (1:2, 200 mL). Solvent was evaporated from the

' combined filtrate to leave the product (+)-6-(2,4-

difluorophenyl)-4—ethyi-1-{N-[3—(4-cyano-

4-phenylpiperidin-1-yl)propyll] Jcarboxamido-

1,2,3,6-tetrahydro-2-oxopyrimidine-5-carboxylicacidas

- 25 a white solid (6.06 g, 98%). It was used in the next
step without further purification.

ﬁﬁg?'(+)—5-Carboxamid0é6-(2,4-di£1uorcpheny1)-4-ethy1-.
1-{N- [3- (4-cyano- -4-phenylpiperidin- 1-yl)propyll}

30 carboxamido-2-o0x0-1,2,3,6- tetrahydropyrimidine.

' ‘A" mixture of (+)-6-(2,4- dlfluorophenyl) -4-ethyl-
1-{N-[3-(4-cyano-4-phenylpiperidin-1-yl)propyll}
Carboxamido-l,2,3,6-tetrahydro-2-oxopyrimidineé5—
carboxylic acid (6.30 g, 11.18 wmmol), 1-(3-

35 dimethylaminopropyl) -3-ethylcarbodiimide hydrochloride
(4.29 g, 22.36 mmol, 2 eq.), and 4-(N,N-
dimethylamino)pyridine (3.41 g, 27.95 mmol, 2.5 eq) in



HC . Solvent was evaporated at reduced pressure and t he resi due was

basified by treatnment with 10% aqueous WO 96/ 14846

PCT/ USO5pid St fases - 96- Pcmiﬁlsilmk ution,
extracted with di chl or onet hane (3 x 10 m.). The conbi ned extracts
were dried over potassium carbonate, and sol vent evaporated. The
crude product was purified by fL84h chromatography on silica gel 5
(dlchloronethaneJVbC]-l 2M ammoni a in I\/EC]-I 90:8:4) to give 1.20 g

(97% as a syRydrous,dichlonomethane (400 mly; %\M#W@@Mﬂa@nydr ous
et her, cool e@eh@e&a&dz@ b 8NH. To thlére@xbeoquéauéoamo@ialwﬂ in

: gt ?gr a- -(Ij_lh]? | \S%Ir‘:)%‘mﬁ'ﬂyd )was_Loadded ar?dfulter g.r%ra].%gduaesd c:[o%tg:.nued for

5- et hoxycar Aanyh-4- neThegl tﬂ}.mmr& {%#3 diigRed with 200 mL of

pyridyk)-4 eI N [, a
1,2,3,b-tet r§% gﬁopyrl | ne ydro% ori g{aw @%ted aquedE® G
[err] = +91 a(n(gonauml cjjlg.org.de qplmn m3oX 200 mL)Ch| SFajfvent) waeal .

Cal cd. for bbh'b%a] C [#Fdm FI eEhJeN[ eraﬂﬂ&r r] 6906%9 [er§d1f£e>15
48.18; H, 4.92; Found: C, 48

Exanpl e 25 _d1°h1°(r-9}“et%ail335 uFé‘t%k@‘b‘? otlie{ Ngs[:.g.ue( ?%?yrﬁ‘%ﬁﬂﬂsled
- pi peri din- colusth] -cHrbr@tbgRagwpylon cashoiaa dogdi nethmagar bonyl
:31)2-8)(9?4 (3, 4 | fl ? rophen%‘é’ﬂoé %aﬁg‘f“ﬁﬁéﬁ%ﬁg 1 %by{fdw/ffhallsorl de
pht hal i m de he eluenn.xttm ecbtain ( 2hpydedilngd eroduct &8. 25 whitld. 90

I d 2, h ls in DVF
mmol ) an oRBALYPIPDYS PhL N2l 4y ggm[ grr] 9212189 pare ofMie 10

(20 nL) was Stirred and _ e sol vent
was evapor aFeBPRHaEr 3r°é’dt‘ﬂgéd"€§ﬁ 15?9%‘5%@%1'1 gighlogemetdansel3 was

purified bympL§ol eBbled to 0cChr eﬁ%ﬁérﬁﬂaﬁtéﬂ HithCaANJBICIUSIM &ther

chl Or:%o[ g} g.garrr]lgk followed%)y nhy f"‘oﬁg et Qf‘-‘n?zo (11%1900/ Zﬁ'xel@h as the

_6| Hen powder formed was filtered, washed with ether (100 mL)
and dried (320 mg, 100%); m.p. 196-97 °C; [al, = +126 (c
= 0.505 g, in 100 mL of 1:1 chloroform/MeCH). Anal.
Caled. for C,.H,,N,O,F,Cl: C, 59.27; H, 5.78; N, 14.24.

20 Found: C, 59.33; H; 5.67; N, 14.32. -

Example 29 _
(+) -5-Carboxamido-6-(3,4-difluorophenyl) -4-
_ methoxynethyl 1- {N¥[3 (4(2-pyridyl)piperidin-1l-yl)
25 propyl] }carboxamido-z-oxo-l 2,3,6- tetrahydrcpyrimidine
~ dikydrochloride.
¥ "z:- _gyanoethyl 4 -methoxyacetoacetate.
A"'niﬁture of methyl 4-methoxyacetoacetate (50 g, 0.342
mol) and 3-hy_droxy'propz.on1trlle (31.61 g, 0.444 mol)
30 was heated to 160-180 °C in a distillation set—}.ip. It
was kept at' that temperature for 2 h until the
distillation of the methancl stopped. The residual
yellow oil of 2-cyancethyl 4-methoxyacetoacetate (56.4
g, 90%) was used as is without any further.

35 | purification.

b) 2-cYanéethyl 2-[(3,4-difluorophenyl)methylene] -3-

¢



ohbt ain the desired product as a viscous oil (6.15 g, 84% . 35

W yl) - piperidin-1-yl]-2-hydroxy Pr OPPCR/VSISH15025
V\D 96/ 1484 oo’ PCT/ US95/ 15025

-97- A mxture of 3 -[ 4-(2-pyridyl)- piperidin-1-yl] (2-

hydr oxypr opyl )phthal i mide (1.35 g, 3.68 48y and ' hydr azi ne (0.588
g, 18.4 mol) in nethanol (15 nL) was stirred and refluxed for 4.5
h.. It was cookeud-mgthoxybutyrate. and the solid was washed with

net hanol (30 a solﬁéionEdﬁp@Ié&aﬂaeQﬁyiohVﬂ@ﬁh& BrbbBeatkkbkal q19age the
product as avisco

-1,2,3,6-Tetratgdr 8= s %Nm gAJ(é mm@%c’r?}?eﬁmldf h?wge (25.5.gy] 626
(2- hydroxyprOpydnmér)ar Wﬂdm&cmec‘dlmay,bm 26 mmol)yl addop@péridine
(3,4-dif Iéjor ophg:é:yé%3 Zeéd_tgg pyri g}]dl .ne b?ée%e (ngr ?‘&nl o‘;’élgee added A

sol uti on
t et rahydr o- 2 om&mlanxmmnwcm gl)et&mi the(mn(t&re was stophedoay)

car bonyl pyr| m I%@LL _

3-[4-(2-pyridyl’)pi perl%nﬂ igfféz dr oxypr o'pyl am nethe S°1z’§8t waso 23
mmol) in tetr BNWOFIESA . u{légrnr)admg pressung and t'ahermﬁalti@ﬁpya&t ure
for 24 hours. %sxhﬁ&tlé@s by &GDPamated ahrciiESsE ! &ﬂ?ure wddnghe

resi due was 20 "aﬁ t reat nent W|th 0% aqueou qutlon
extracte with ‘Eﬁ‘:l:‘m’ ﬂ %1 pqekaty (190:5) The det the BrAANCE 8%t racts
were dried overapodbbsi2en gar peunt e, and sol vent evaporated. The
crude product was .purified by ~ flash chronmat ography

(di chl or onet hane: MeOH: 2M 25 amonia in MeOH,90:8:4) to give 120 ny
(97% as a c) SyriZrCyrnpetlioxysarhenyl) chaf cdibhydroecatmebhoxyt#-1N
HC in ether; hoyinediyl 86 L [ . n 100
m. of net hanol ;ﬂ Anal”. Cal ci § H:M g??iusgéﬁ%eftgﬂ't ré.??.}ﬁ%ﬁgrr] CI [err].

0.8 15 ved® C %lesmmﬁﬂlosl 68 CN? 10.30°YRStRAt byl 52, 087 [H:3 58

5.70; N, 10.53.difluorophenyl)methylene] -3-oxo-4- methoxybutyrate (29
g, 0.094 mol), O-methylisourea hemisulfate (21 g, 0.121
mol, 1.3 eq.), dimethylaminopyridine (29.67 g, 0.243
mol, 2.5 eq.) in ethanol (400 mL) was stirred at 50-55
20 °c for 6 h. The solvent was evaporated from the
combined filtrates and the residue was purified by
column chromatography (sio,, EtOAc/hexane, 10%-30%) to
get 5- (2 -cyanoethoxycarbonyl) -1, 6 -dihydro-2-methoxy-4-
methoxymethyl-6- (3,4-difluorophenyl)pyrimidine as a
25 pale yellow oil (10.5 g, 31%). The 'H-NMR analysis
s_ho_wed: it to be a mixture of amine/imine tautomers and

wag used as is in the n_ext step. | |

d) 5-(2- Cyanoethoxycarbonyl) -4-methoxymethyl- -1,6-

30 dzhydro 2- methoxy ~-6-(3,4-difluorophenyl)-1-[(4-
' n'i trophenyloxy) carbonyl]l pyrimidine. '

To a well sti.rred' solution of 5-(2-cyanoethoxy

~ carbonyl) -i,6-dihydro-24methoxy-4-methoxymethyl-s— (3,4-

- difluorophenyl)pyrimidine (10.5 g, 28.74 mmol) and 4-

35  -(N,N-dimethylamino)pyridine (6.95 g, 34.49 mmol) in
_ CIZI-Izcl2 (100 mL) was added a powder of 4-nitrophenyl
chloroformate (4.21 g, 34.49 mmol) at O °C. . The



Exanmpl e 26 and Exanpl e 27 _
(+)-1,2,3,6-Tetrahydro-1-{N-[3-(4-(2-pyridyl)-

(2-fl uor ¥epé

(3,4-difluorophenyl) -4-methylpyrim

m xt ure
[erﬂ

CONR[err];

|ndependentI¥

10

15

20

25

‘30

35

(0]

5

} car boxam do- 5- net ho 35 xycar bonyl -2 c‘i%%s?nsozs
or

i di ne di hydrochl

f (+)-1,2,3,6-tetrahydro-1-{N-[3-
' -106- [err] 10

[err] ~wherein Zis
C[err] C[errFeEFEéﬁFI Sixfusey IwasCH #t itred, tﬁr 202 h at COeom];
gﬁrﬁgﬁér land "t HR ecfﬂé solvent was eva%?a%'g@i fac D is

err |
ue was purlffid by coiumn chromatography (8i0,,

dichloromethane/hexane, 20%-50%) to glve the product as
a viscous oil (6 5 g, 43%). '

e) 5-(2- Cyanoethoxycarbonyl) 4-methoxymethyl 1, 6-
dihydro-1- {N-[2-pheny1)ethy1]}carboxamido 2-methoxy-6-
(3,4-difluorophenyl)pyrimidine. _

To a stirred solution of 5- (2-cyanoethoxycarbonyl) -4 -
methoxymethyl-1,6-dihydro-2- methoxy 6-(3,4-
dlfluorophenyl)-_-[(4 -nitrophenyloxy) carbonyl]
pyrimidine (6.5 g, 12.25 mmol) in dichloromethane (150
mL) was added R-(+)-a- methylbenzylamlne (1.78 g, 14.7
mmol) at room temperature and the stirring was
continued for 12 h. Solvent was evaporated and the
residue was purified by column chroﬁiatograiphy (sio,, 10-
20% EtOAc in hexane). The first major product'to elute
was (+)-5—(2-cyanoethoxycarbonyl)-4- méthoxmethYI-l,G-
dihydro¥1-{Nf[2-phenyl)ethyl]}carboxamido—z?methoxy-s-
(3,4-diflucrophenyl)pyrimidine (2.54 g, 44.5%).[al, =
+177.8 (¢ = 9.2 g in 100 mL CHCiﬂ} The second major
product to elute was the other dlastereomer and no
effort was made to isolate it. '

G+) 5- . (2- Cyanoethoxycaxbonyl) -1,6- dihydro- -methoxy-
yi-6-(3,4- difluorophenyl)pyrlmidine.
stlrred.solutlon.of (+)-5-(2- cyanoethoxycarbonyl)-
4-methoxymethyl-1,6- dlhydro 1- {N-[2 phenyl)ethyl]}
carboxamido-2-methoxy-6-(3,4- dlfluorophenyl)pyrlmldlne
(2.80 g, 5.46 mmol) 1n_toluene (80 mL) was added 1,8-

diazabicyclo[5;4;0]—undec-?-ene'(0;250 g,'1}64 mmol)
and the mixture was stirred at 75 °C for 1 h. The

solvent was evaporated and thé_residue was purified by
flash column chromatography on silica gel with 3:1
EtOAc/hexane as eluent to give (+)-5-(2-
oyanoethoxycarbonyl)-1;6-dihYdro¥2-methoxy-4-

pi peridin-1-yl)

A



25 mherein W is C=0 C=NOR[ err]; substituted or

unsubstitu pyridyl, thiophenyl, furanyl, I A
pyrryl, hﬁ?%y ndonI i m dazol yl benzfurazany?ﬁy
benzfuranyl or ben2|n1dazolyl, ~ wherein the phenyl, pyridyl,
t hi ophenyl, furanyl, 30 pyrazi+we7-pyrryl, naphthyl, indonI,

I m dazol yl , benzfurazanyl, benzfuranyl or benzim dazolyl, is
substitut ed w mgthexymethydl-6--(Br, 4-difluokidpdreriyl)gGitimidine as s raight
chai ned or bra g R] rl. al,kyl-o ystrai ght chai ned or
branched C[err?E%Fepggg%gné ?2r%§lﬁ§l5%gtraight 35 : chai ned or
branched Cerr]-Cerr] polyfluoroalkyl strai ght WO 96/ 14846
PCT/ US95/ 15025 (+) C¥anoethoxycarbony1) -298ethoxymethyl-1, 6-

car boxani do-2- te dr gpyri m di_ne

3- (4- Cyamo- 4- pﬁé%ﬁ‘i?ﬁér%'o@ﬁ th3XYphod pﬁr%ﬁWGE@henY&)A%H&r‘e of
4- cyano- 4- phengii prpphediyioxpy dapbbhel] gprimidineg.111 g, 0.5 nol),

Cove an g "y byl A weE™ Maidianed, | aPaREESR hiofn ONR) (P van
: : io n

ﬂlrrajgnd cyanmeamnkgcaMﬂehyl[eaME}ﬂmhﬁdbéLWGMeBH%xy uhe

Gl uted with PEERRYREREIEE-23, &Qﬁﬁg%%ﬁ%%%ﬁ’ﬁ%“ﬁ%&'ﬁe%“@??l X 300
m.) andl®@ried %hﬁﬁeﬂﬂ?@t{éﬁﬁ]? (Nt gimethzdamino) pyaidiseat(@d 3228t he

di chl or onet hang, §9! b2y aﬁdchh@12 (200 wWIDSi Wi ABGed’ §2b8HAVKT BE 4-
I sopropanol (400 ol ed. ,The Sale ellom/Céistalllne

product fornednh5§°3geny ?Pi?E?garmﬁE§hé8 wREhTr c&- €3l BMPddpAEpEREM and
dri ed (d&bpérgtuP?); Mipe Hpldtkriter Mds evaporated and the

3 (4- oyano- 4- phERLpBERERs dfEAEdRg ORI SnronproaraBil PR 913345% 1)
in nmet Hehol (1gel using L&;ch&dramehhaneﬂhﬂx?naas(aGECSO&Md Blse nhﬁture
was stigigenand eefl wiadd or 20 fs. (31cyRao6PAbRYcatBENyYL) -4-
~ methoxymethyl-1,6-dihydro-2-methoxy-6-(3,4-~
dlfluorophenyl)-l [(a- nltrophenyloxy)carbonyll
pyrimidine (0.80 g, 67%) as a viscous oil.

20
h) (+)-5-(2- cYanoethoxycarbonyl)- -(3,4-
difluorophenyl) -4- mathoxymethyl -1-{N-[3-(4-(2-
pyridyl)piperidin-1- yl)propyl]}carhoxamido -2-0x0-
1,2,3,6-tetrahydropyrimidine.

25 A mixture of (+) -5~ (2-cyanoethoxycarbonyl) -4 -

meth0xymethyl 1,6-dihydro-2~methoxy-6-(3,4-
_diﬁluorophenyl)-l [(4-nitrophenyloxy) carbonyl]
fﬁmmldlne (0.44 g, 0.83 mmol) and 3-[4-(2-
pyrldyl)plperldln-l—yllpropylamine (0.218 g, 0.996

30 mmol) in THF (15 mL) was stirred at room temperature
for 12 h. It was cooled to 0 °C and 10% HCl in water (2

mL) was added and stirred for 2 h. Solvent was
evaporated and the residue was purified by column
chromatography on SiO, using CHCl,/MeOH/2M NH; in MeOH

35 (100/2/1) as eluent to obtain (+)-5-(2-
cyanqethoxycarbonyl)-ﬁ-(3,4-dif1uorophenyl)-4—
methoxymethyl-1-{N-{[3-(4-(2-pyridyl)piperidin-1-yl)




white solid fornmed was filtered and washed w t.h nore met hanaol (200

m.). Sol vent was evaporated fromthe 25 filtrate and residue was drieg
under va 4 h. Chl orof orm (500 nlL) was added tirre
foron pooWeBale] [ The whi e SoIid wes vashad wi (TCHERSs
chloroform (200 m.), the solvent was evaporated from t he conbi ned
filtrates to | eave the product as an 0+1080 (70 g, 969%. ' c)
Benzyl 2-[(2, 4- d| SI uor ophenyl ) met hyl ene] - 3- oxopent anoate. A

sol ution of bERSRY1)h}eprbeyamideageoxo-1,2( 356~ -getFahydropyrimidine

2, 4-di fl uorobggzal dﬁﬂggefeg@@ 82194 39.41 egO 18"3&3)rml ), and piperidinium

acetate (5.49 g, 38 in benzen were stirred at room
tenperature for 96 h. The m xture was washed with water (2 X 100
m.) , i W0 ©6(3 /48404 flucrophenyl) - 4-methoxymethy1 1-{N- [3 (4-

ed
(Pcnggggm {1#1523??&‘?@)’: (ij %E‘?oﬁéﬂﬁ%t/épa’ﬂa’tea°!’1’f?9%ﬁ'@?&aé%éecr

pressure to g:btzthesptetlnehYd:oazpekepyrimidipd-lSomn;Hd:ﬁrl(ﬂﬁla&i@) It was
used in the next step wi't hout further purification. 5 - d)

5- (Benzyl oxycar bon 6- di hydr o- 2- net hoxy-4-ethyl -
6- (2, 4-di f | uof %pﬂﬁ@*}lr)rﬁﬁr PRilytAen of (+)- 5\-(239’spanstquycat‘bonyémz-yl

2- |[§2 4-di fl LKHO@h&n&lh)‘.luorophé‘fﬁﬁi‘»’l@ftﬁetﬁo aeawnfagﬁ t§8Q40 (g 0 241
no

Jsourea hem s fate
cos“?ao 48"6“@%9 ST 1&'Han¥) ig{ ﬁ&éfboxamdem?r-r%om 60 70
[err]C f or 2cnrrz wsetetmhy@gopprmmmne (0. 34arrgera(ou5¢ olnfts )M Xhure was

fil d, | | 00 . Th :
ol vent o PECEORE U8 mr) ar 038 RHT ol B ST RR o1 6B R TN, ot e €
was  purifiée 71 pipL) c‘@ﬁl%rmddetdnrdnapogwmyand( Sl estlirring was

Et gA\g{ H%?ge,conr%%% ur%ﬁ]gerth% (Eggé%ilpuorop %ﬁ;%@ the s%artm& ne as a
pal e gﬁlow (3-2($X‘1’F?1e [ eMasl NOR Othe a%%l §r9mov\kbe|t to be

a m xture of namt(\.az‘e meas evaporét&btl Oﬁﬁﬂ&ranﬁea@éedlsﬁd'e%%uﬁe ighibe next
st ep.

keeping the temperature at 0 °C and the residue was
adjusted to pH 7.0 by the addition of 1N hydrochloric
acid. 'The  white precipitate of  6-(3,4-
.20 difluorophenyl) -4-methoxymethyl-1-{N-[3~(4-(2-
py_r_idyl)piperidin-—_l-yl)p;ropyl]'}carboxamido-
1,2,3,6-tetrahydro-2-oxopyrimidine-5-carboxylic acid
formed was filtered and dried under vacuum -(0.30 g,

96%) .

25 _
i (+) 5 Carboxamido 6-(3,4- difluorophenyl) -4-
_.homathyl ~1-{N-[3- (4-(2- pyridyl)piperid:.n 1-y1)
' propyl] }carboxamido-2-oxo-1,2, 3, 6- tetrahydropyrimidine.
30 A, mixture of (+)-6-(3, 4-dif1uorophenyl) -4-

methoxymethyl-1-{N-[3-(4-(2 -pyridyi) piperidin-1-y1)
propyl] }czrboxamido-1, 2, 3, 6-tetrah1,-'dro-2-oxopyrimidine-
5-carboxylic acid (0.30 g, ¢.55 mmol), 1-(3-
dimethylaminopropyl) -3- ethylcarbodiimide hydrochloride
35 (0.212 g, 1.1 mmol, 2 eq.), and 4-(N,N-
dimethylamino)pyridine (0.134 g, 1.1 mmol, 2 eq) in
anhydrous dichloromethane (20 mL) was stirred at room



e3 5- (Benzyl oxycar bonyl ) - 4-et hyl -1, 6- di hydr o- 2- met hoxy-

6- (2, 4-di fl uorophenyl)-1-[ (4- mtrophenyl oxy) car bonyl] 25 L dione.
To a wel | WQ961486s0| uti on of 5- (benzyl oxycarbonyl ) - PB*HSE’EO%&\

1, 6-di hydr o- 2- met hoxy- 4- et hyl - 6- (2, 4-di f | uor ophenyl ) . pyri m di ne
(22.5 g, 59.3 mml) and 4-(N, N- di met hyl_ 109- am no)pyridine (9.3 g, 75.8
mml) in CHerr]J]d[err] (200 nL) was 30 added a powder of 4-nitrophenyl

chl or of or mat e tfé{ﬁpér&ture for 2% 8m&:)lsat 403l 8HbGus ARMongact(oQeam xture
was stirred for erature and t hen water n.) was

added. The pH 9f Jf%ee%)qd'é%%saécﬂ%‘g d?'f:l%?%%lngowiﬁ °°nt1nue%1 BY the
addi ti on of 6 I¢sddi um hMﬁEONhIheture Thea85 dilutiedéhl wiehet banembayef was

vacao and the TIFiRESRRERaAST Egl waehed,, Wil Re kPR S oo RaaRGS
(Sigerr§, di cneniwthapkoride solumooa6/(34846200 mli) . Solvent was

PCT/ US95/ 1502 - 10, ,
20% 50% to g:\:év‘ga%%%a%ef% uc'éE rgrsn vt-Tr:éecousd(I).ll'Fd (JSOd(JTSuZm sﬁggéﬂg?

f) 5-(Benzyl Sd&utrere t;hap%tﬂ?luilendansidrt@equ@l[@e wAs purlfled
phenyl) et hyl]}wrbwmbﬁo 2cHRbNA¥¥g®apByd- on  sildidd Uogenhenybing

rimdine. - astlrred tion of 5- enz X
P ethyl 1* chlozofoihiss iérﬁcszwla m‘n&tﬂeéeﬁoﬁﬁﬁa?ﬁ%laﬁzl
ni t r ophenyl oxyt)tmréwhmght]:pytorm&htlaan( Iheg, dé8itdd npebdut® as anwhite
di chl or onet ha 0 de h am ne
(|9 16, 75.6 m%v;cié? room %e?&?‘ﬂ edrhé? ﬁéi gal{'hOf tlﬂ% ¥é@\§§6§%ntl nued
for 12 h. The wasxtmw@ared by wexeatmentdwithh 1mdt dQ oinoq:olnerhamep(zoo m.)
and wasgiach-M oA, 0. By '\'aﬂif@éutqfcon (2.% 6& Mdn W 1ﬁm ofr ganic

| ayer was dried over Na[err SHerr] Itere and sol vent WaS'
evapor at ed. THRYERAWG niBRddr-e G¥Lcd. for SN QeBrtle 2-2 Fal:

separ atied byo.s0coi,usno1; N, 12hsanEt paﬁﬁahyé&@beso} H, 3%&9%1 in
tol uene). The f { maj or product to elute was (+)- 5-

(benzyl oxycarl}t%rnﬂ% -4-

Example 30 : _
(+) -5-Methoxycarbonyl-6-(3,4-difluorophenyl) -4-
20 methoxymethyl-1-{N-[3-(4- (2-pyridyl)piperidin-1-yl)

propyl] }carboxamido-2-oxo0-1,2,3 ,6- tetrahydropyrimidine.

A mixture of (+)-6-(3,4-difluorophenyl) -4-

. methoxymethyl-1-{N-[3-(4-(2-pyridyl)piperidin-1-yl)

25 propyl] }carboxamido-1, 2,3, 6-tetrahydro-2-oxopyrimidine-
5-carboxylic acid (0.30 g, 0.55 mmol), 1-(3-
dimethylamlnopropyl) -3- ethylcarbodllmlde.hydrochlorlde

(0.212 g, 1.1 mmol, 2 eq.), and 4-(N,N-dimethylamino)
pyridine (0.134 g, 1.1 mmol, 2 eq) in methanol (20 mL)

30 was stirred at room temperature for 20 h. Solvent was
evaporated and the residue was dissolved in 20 mL of
dichloromethane and washed with saturated agqueous
ammonium chloride solution (3 X 200 mL). Solvent was
evaporated from the dried (sodium sulfate)

35 dichloromethane solution and the residue was purified
I.by column chromatography on 'silioa gel |using

' chloroform-methanol-2M ammonia in methanol (100/2/1) as



20 et hyl - 1, 6- di hydro- 1- { N- [ 2- phenyl ) et hyl]}car boxam do- 2-

nmet hoxy- 6- (2, 4-di f| uor ophenyl ) pyri m di ne (12.15 g, 38%. [err] =
+214 (c 3 in 100 nL CHCl [err]); The second Rt ct to
el ute V\gys&m?h%'& ot her di ast ereonmer and no effort mn/?s&n,%sagﬁ@(?
Isolate it. 25 g (+)-5- '

(Benzyl oxycar bonyl ) -1, 6-di hydr o- 2- net kaay-4- ethyl-6- (2,

4-di fl uorophenyl ) pyri m di ne. _ To a stirred solution of (+) -5-

(benzyl oxycartbh#lyeiuent. to obtaily|tlie 6deshyddoprodhict 22phanyhlitet hyl ]

) car boxam do- X ¥516:(,2 el gy U hegyl r g di . (11.15 g,
2d. 41 mmol ) i;?ndv{%él)ﬂe(nze—m(az . %Q)Wfagﬁgggg& %Eg'e SQ l—.h@g h%ﬂbﬁﬁd wéé
di azabi cycl o[PFePIediIe S reatRenly Withy 1 A% BGl niw| gther. m.padlBRe nixture
waz sthi rred atsq wmrg@gpsraimzfe_(éo; :1.4%5 g¢ inrloa'hﬁxr.]sefvxtﬁ@th&ﬁ%wvaporﬁt ed
and t resi due was purifie L agh col um?’ chr gmat ogr aphy on silica
gel 5 Wi ?‘ﬁ‘f‘}.i EF%&EVh%ecag*sgﬁﬁ’e%a@zolgf)vé‘a@ﬁ)-€z 5186 " H,

(benzyl oxycarsodfyd )N, 1, B dBhydrPondet Gpxy2 415 hi| - 6-72; N, 10.5890 96/ 14846

PCT/ US95/ 15025 ' ' ' -102-

(2, 4-difluorophenyl)pyrimdine as a viscous oil (6.15 .. g, 78%

h) (+)-5- (%’GWQ) arbonyl ) - 4-ethyl -1, 6-di hydro-2- 5

met hoxy- 6- (2, (e Ll upy QQWE):rkﬂf'éﬁalngﬁVﬁ - (2 -&Yridyl) -

car bonyl rimding,, To a Wwe sti .solution.
(+)-53 b]eﬁ)z/ylptrinﬁ&%’r%ﬂ}‘lfl) - (2-oxp) propyl] }carboxamido-5-methoxy

?;fdil hydr o- 2-1 i bony m-lmi;bxb-ea'((a,.g«diifﬂ&w@mﬁlo sz).-4-:[nhe'ti.ho:99ﬁé)£ﬁi|i ge

: g, D - i met hyl am no) pyri di ne g
(1.69 g 13. %é’%‘iﬁen "é%”@ﬁ‘iﬂ‘[%‘%‘ (200 ) vas  added a
powder of 4-nitrophenyl chl oroformate (2.78 g, 13.80 mmol) at
room t enper ayr - €qL¢ ' m. i dfor. 12, h and .
washed o) \%et%h}(r)l 52 N[&gé ggfﬁ?ﬁgﬁﬂkgﬁiﬁ.go ﬁ)@lﬁ%{eﬁor%aén:f% fayer 15
was séBar at eBeAR@XIbUSYTat®B err] SO err]).  The solvent was 2
evaporat ed apd ddlutfsn dye WREhPU! i Ist R FidebBacetate {8aQABL Qg aphy

on ust I3@4-d:i.fluorobenzaldehyde (82 g, 0.577 -

sthicay g.8° po1)!
mmol), and piperidinium acetate (5.86 g, 0.068 mol) in
benzene (1.5 L) were added molecular sieves (400 g) and

20 the mixture was stirred at room temperature for 48 h.
The molecular sieves were removed by filtration and the
solvent was evaporated from the filtrate under reduced
pressure. The residue was purified by column
chromatography on silica gel using chloroform/ethyl

25 acetate (100:3) to get the product as an oil (67 g,
47%) .

”'Sfuathcxycarbonyl-l,6-dihydro-2-methoxy—4-
methoxymethyl-6- (3,4-difluorophenyl) pyrimidine.

30 A, suspension of methyl 2-[(3,4-difluorophenyl)
methylene)] -3-oxo-4-methoxybutyrate (7.50 g, 27.75
mmol), O-methylisourea hemisulféte (7.17 g, 41.63 mmol,
1.5 eq.), sodium bicarbonate (6.99 g, 83.25 mmol, 3
eq.) in ethanol (400 mL) was stirred at 50-55 °C for 6

35 h. The solvent was evaporated from the combined

'~ filtrates and the residue was purified by column
chromatography (8i0,, EtOAc/hexane, 10%-30%) to get 5-



di chl or onet hane/ hexane (20% 50% as the eluent to give (+)-5-

(benzyl ox r -4-ethyl -1, 6-di hydro-2- 20 CT/US95/15025
net hoxy- Gyﬁgggﬂ% Bl uorophenyl ) - 1-[ (4- _ P

ni t rophenyl oxy) car bonyl ] pyrim dine (5.37 g, 92% as a vi scous oil.
1) (+)-5-(Benzyl oxycarbonyl)-6-(2, 4-di fdawprophenyl)-4- 25 ethyl-1-(N

[ 3- (4-cyano-4-phenyl pi peridin-1-yl)propyl]}

car boxam do- 2-webthdxycaritonyl + hhgddDpydrot 2i-methoxy-4 - methommuhgl—of (+)
- 5- (benzyl oxyc ny| o .

(2,4 ( - di fz?/uo)rqc/)pﬁegg ? aiélﬁ%gxbhéngl)pxrflrop g%%sgy% ér%r é&}? I’QI m di ne
(6 .50 g, 11. 814nang) 30%) . a'ﬁhe31H'[WRc9aﬂb¥$lSpt$éW}ﬁqdp1é¥|U¢n e |

pr opy! ani ne (3mfRture of Smide/ §ﬁ1FEDl:£8\:Bm-£'?§ Qﬁﬁowas) uded 8l iledpat room

tenperature for, 18 h. was cool ed 10% H in water (2
nL) was added BR@ §F?‘Fr€HePor 2 h. The mxture was washed with 0.5 N
ag. NaCH solution (30 35 m), dried over-Na[err]SJerr] and the sol vent

evaporated. Th r.esi due was pugifi by col u chr t Qqragphy on

S qerr SR usi A etierrSrRaRyF oA hefReYme R H: BTASRIREP A5 el uent
to VO B6LRhORYE 6 - (3 4- difluorophenyl):l-[(4-nitro§ﬁ§ﬁk$éi&15025
-103- nzyl oxycar bonyl ) -6-(2, 4-

di fluoro henyl?gﬁ HY%]P§%1T7%E?'§§(4 cyano-

4- phenyligl periBenal vgq])lpr@t;)yrﬁ:@asgémﬁp@oczﬁo&omethoxycarbonyl -1,6-

1,2,3, tEtrawgwarx‘én-@'I‘ﬁa@ﬁo@cﬂﬁb@-emfé)@mbﬁ?l!ﬁgt&yl 6(-7¢85 &~ 93%9.
J) 6-(2,4-Difl oro hen - et -(4-cya
4- phenyl pi per i g+hiydo P?B%B{S}?Pyréﬁiﬁbkﬁm(d’o:a g, 13718 mmol) and 4-

1,2, 3, 6-tetrahyNyv-dinseRyLamidoNpy Elaaheoxvims aGi d17193 mmol) Tena
suspensi on of %, Pd- _ZLO m.)

was added a s ]120n&t3(¥()2 ‘('Ir-'?) gvans a deg‘(t?en??%@?%é’rfbogyfl}trgpgen&

(2, 4-diX8 uor optlehytofotmatayl (3.45 g, 11ifNi3[ 3mmol) at °C. The

(4-cyano- 4- phePé’é@t':Pgﬁ' di_ngxt]:u¥g) p(,,ggyl Qtlrred for 12 h at room

temperature and the solid formed was removed by

filtration. Solvent was evaporated from the filtrate

and the residue was purified by column chromatography

20 (sio,, dichloromethane/hexane, 20%-50%) to give the
product as a viscous oil (3.85 g, 59%).

d) 5-Methoxycarbonyl-4-methoxymethyl-1,6-dihydro-1-{N-
[2-phenyl) ethyl] }carhoxamido- 2-methoxy-6-(3,4-
25 difluorophenyl)pyrimidine. -
To a - stirred solution of 5-methoxycarbonyl-4-
m:e'f.thcxymethyl- 1,6-dihydro-2-methoxy-6- (3,4-
difluorophenyl) -1-[(4-nitrophenyloxy)carbonyl)
pyrimidine (3.82 g, 7.77 mmol) in THF (140 mL) was
30 - added R- (+) -a-methylbenzylamine (1.13 g, 9.33 mmol, 1.2
eq .') at room temperaturé' and the stirring was continued
for 12 h. Solvent was evaporated and the residue was
purified by column chromatography (SiO,, 10-20% EtOAc in
hexane). The first major product to elute was (+)-5-
35 methoxycarbonyl-4-methoxmethyl-1,6-dihydro-1-{N-[2-
phenyl)ethyl] Jcarboxamido-2-methoxy-6-(3,4-
difluorophenyl)pyrimidine (1.74 g, 44.5%). [o:']D = +205.5



15

m.) in nmethanol (100 nL) and the m xture was hydr ogenated at 80 psi
for 14 h. The bl ack suspensi on was filtered through a.pad.of celite
and washd¥096/14846  hor oughly with MeOH (2.0 L) and net hanol BB m 20
(2:2, 200 mnmL). Solvent was evaporat ed from the - conbi ned '
f||trate to leave the product (+)-6-(274= :
di f1 uorophenyl)-4-ethyl-1-{N [3-(4-cyano-

4- phenyl pi per{gli=hsliy )ﬂﬁoméldlpm m ¢g

6-tetrahydro- g 33 #hs Seﬁond ﬂrafo? %rﬁﬁ““ toI I d

X0 i ne ar boxylic aci
(6.06 g, 98%° 2-“3'1 %ass%eathﬁrt ﬁéaﬁéﬁ eomer ang; gg’ af-#ﬁﬁetwaarmﬂée

car boxam do- 2- oxo- 1, 2, 3, 6-tetrahydropyri m di ne (7.55q,

11. 2

purificationto isolate K)t.+)-5-Carboxam do-6-(2,4-difl uorophenyl) 4- et hyI

1-{N [3-

- car boxam do- 2- oxo-1, 2, 3, 6-tetrahydropyri m di ne. * A mxture
(+)-6- 52, 4-diedl uorobhbfﬁ+¥eﬁhexmhrbonyl-J:I,Q-Pdi[:sﬁdro -2-methoxy-4-

(4-cyano- 4- p
car boxam do-

(6.30 g,
-3-ethyl car bﬁ@umﬂ?max:dfyemﬂﬂpsl-aqn dro-14{R9 [20.p heﬁ 1356ecH§H1g

eq)

(4-cyano- 4- phenyl pi peridin-1-yl)propyl]} 30

Y16l Oﬂ )Wdi@idc}r pcfxe%y]s) pyrimidin

tet rar&yd - Qxopyrim car Fhoxylic

To 18 #rdryed €0 ymlsm ofji rfed mp-mathspRRRhony -4 -

°d: )l n and cargoﬁﬂnég?lagtaegkoxy-g ?g] no)dg.)ft.l.luglr%%h nyl py’r1211171(§1ne

of

acid

PCT/ UB05/ 15023.74 g, 3.67 mmol) in toluene (40 mil§4was added anfy.drous
2 h. To

di chl or onet hﬁ?ﬁz&ﬁq

40% aqueous a

this,

YRR SR, P B AL AT, (0. 7m0 fobn B TG 1 ng

was conti nue@nfipthe mn.xturg was stltmraﬁ AUrz -8 dorutle® Wt IThe200 nlL
of 5

from

and the resi dHGlMtcllWé Ial;s é!ﬂuent:hto gﬁ.‘ve (2] UHDmeEhbﬁtﬁP&thh e,
or.pf orm ano gomoni ain rethano as
a&’b%ﬁcﬁ”ﬁ % mc?e%gl%e’ﬁ M aﬂ'& ﬁYMF&eh 2o ISt(?Wd (5.45 g,

~gel

using 1

t he

t he el uent,
m p. 240£20orpphehgl) pyrimiflinke as a viscous oil (1.11 g,

87% ;

20

25

30

35

di sah%a@haénsva ilat\éas aaa £ et E}es&auér @Ja%d pARYEUY b

amoni um chl

%I’I de sol ution . Solve vapalr

4peBd °°1‘(‘§‘bdi° ma&agfrépéav on Sﬂdfr%l gednevihhe S

92.5%).

£f) (+)-5-Methoxycarbonyl-4-methoxymethyl-1,6 -dihydro-z_-
methoxy-6-(3,4-difluorophenyl) -1-[(4-nitrophenyloxy)
carbonyl]lpyrimidine. _ .

To a well stirred solution of (+)-5 -me_t;hoXycarbonyl -

1,6- dlhydro-z-methoxy-4-methoxymethy1—6-(3,4-'

difluorophenyl)pyrimidine (1.11 g, 3.4 mmol) and 4-
(!@ H—dlmethylamlno)pyrldlne (0.54 g, 4.42 mmol) in
=f> ' (200 mL) was added a powder of 4-nitrophenyl
chIoroformate (0.891 g, 4.42 mmol) at room temperature.
The solvent was evaporated and the _._res:Ldue was purified
by column chromatography on Silica,gelsusing'CHCl3/EtOAc

- (20%-50%) as .the eluent to give (+)-5-methoxycarbonyl-
4-methoxymethyl-1,6-dihydro-2-methoxy-6-(3,4-
- difluorophenyl)-1-[(4-nitrophenyloxy)carbonyl]

pyrimidine (1.30 g, 78%) as a viscous oil. [a], = +262.2
(c = 2.3 g in 100 mL CHCl,).

g) (+)-1,2,3, G-Tgtrahydro-l-{n- [3-'(4- (2-pyridyl) -

at ed
ution

1,51 silica



c'brrpour'\d (300 ng) was dissolved in dichloronethane (3 cooled to

0-5 [err]C.and treated with IN HO in ether 15 (10 m) fcﬂ#ﬂ%glégﬁs

anhydrous SVR&14846 i) The white - powder formed was

washed with ether (100 nlL) o and dried (320 ng, 100%; mp. 196-97
[err]C, [err] = +126 (c = 0.505 g3140 100 nL of 1:1-
chlorof orml MeOH).  Anal . : Cal cd. for

E[ er (rj] H[Cer {3 ]9N% pﬁ.&ﬂl_elﬁi[zgﬂ:%:%ﬂ Biylft (zchyaQ-o?:Zr) propyll f}cal%bo%ﬁlho Xlmet
oun

( +) - 5- Car boxanPg¥¥& ?P99¥i#?u8¥8pﬁe49vf gifluorgghen;i) -4-methoxyme
nmet hoxynet hyl - th@NpW&m@mﬁquwrldyl)plper|d|n 1- yI) 25

| b di
G nyar oo or1 o8 borue fon g1 &g a; A LERERORVID Cacgt ftgvaro-2-

m xture 8f rretn\ﬁthtom%ws@étwystambowa-ge r@eghzrxymethM} dd

3- hydr oxypr opi ﬁ&'t%b'h%n%)%x%orﬂrl‘b‘%um&n@ (0, 4wsgheet 94 tnfhch60- 180
[err]Cin a dlst% %tlon S at that
4

u
tenperature for @1B¥q;éy}ﬁ@1per1d1ndgsywa7%,ng§9xyﬂgogggﬁm%§e
st opped. The (oegBduay, 1.19 mél) ownoidetHard dnemaeidy(100 mL) was

4- nethoxyacetoa et at 09 used wi,t hout
any further 38 lrre%u%?ff88W|BﬁMPegéture/%%5W§§IEVHﬁBetﬁ%e reaction
2-[ (3, 41di f| uvomdgbamel wast BHionwld For anotheid\(l 9hdU#84fiter addition

PCT/ US95/ 15025
-nethoxybutyra?g 2 ml of N(ﬁ %lon }vip%yg%%e?%9?0£ateghg§y§§b %hcetate

(17.8 _ gprgsggsenansﬂ tbeﬂ%ﬁxdmrmmlcf&%@}( rxemtgens adth
mol ), acetic ggid (0Og éoﬁs 6 a@ﬂmnﬂ)sofﬁﬁhéﬂper'@&%%aé%ed (Qi233 0

6.26 nml) in henz 500 mere added | ecul ar _si eves (200 Q)
and the m xtur 1%§°§P FFE&“&t (3 1°rdbﬁ'r)|tenﬂ'§eat?9‘ﬁb¥%? 28XAT t he

sol yfe_ntldsvas were e&ama&at ed'eh‘ndﬁbté.eétiﬁﬁd aaebanaeeandahaﬁ sedivént vvaﬁ |
‘purifie hr onat 9gr-a usin orqtorm et hy
ac et at e (100 5?V?80§3Egah e %u%{'u p?'o&uct was urz.f:.e& }::y %fl [i‘rl{

chromatography (dichloromethane:MeOH:2M ammonia in
MeOH,90:8:4) to give 0.514 g (98%) as a syrup.

A

20 h) (+)-1,2,3,6-Tetrahydro-1-{N-[3- (4- (2-pyridyl) -
piperidine-l-yl)—(z-oxo)propyll}carbox;midoés-methoxy
carhonyl-z-oxo-s-(3,4-di£1uorophenyl)-é-mpthoxymethyl
pyrimidine dihydrochloride

_ To a stirred solution of DMSO (0.174~g,-2.23'hmol) in
25 dichloromethane (5 mL) at -78 °C, oxalyl chloride (0.135
.g, 1. 07 mmol) in dichloromethane (5 mL) was added and
~the mlxture was stirred for 3 min. To this, a solution
of:. (+}-1,2,3,6-tetrahydro-1-{N-[3- (4~ (2-pyridyl) -
piperidine-1-yl) - (2-hydroxy)propyl] }carboxamido-5-met

30 hoxycarbonyl—z-oxo-s-(3,4-dif1uorophenyl)—4-methoxyme
thylpyrimidine (0.51 g, 0.889 mmol) in dichloromethane
(5 mL) was added and the stirring was continued for 15
min. It was warmed to room temperature and added 5 wmL
of water. The pH of the mixture was adjusted to 10-11

35 by adding 1N NaOH and the dichloromethane layer was

- separated. The aqueous layer was extracted with more
dichloromethane (3 X 10 mL). The combined



an oi l (29 g, 75%. c).
5- (2- Cyanoet hoxycar bonyl ) - 1, 6- di hydr o- 2- net hoxy- 4-

met hoxygg\hp#,l&és 4-di fl uor ophenyl ) pyrim di ne. 15 A mggﬂy of E

2- cyanoet hy 2-[(3, 4-

di fl uorophenyl ) net hyl ene] - 3- oxo- 4- net hoxybutyrate (29 g, 0.094
nmol), O nethylisourea hem sulfate (21-104490. 121 mol, 1.3 eq.),

di met hyl am nopyridine (29.67 g, 0.243 - mol, 2.5 eq.) in ethanol (400

nL) was stir@éghdorometbape extyackts fowegeh. driled sol magnesism
evapor ated fgamehbe), solvéﬁ’f@' Gk dfatt]'éﬁ esézﬁjh{:flg r:.@éﬁg@?%w%fefu” fied

by col utmm chr 6mat ogr aphy (Si O err exane
get 5-(2-cyaRdkFHokyle&rdonyIB ¥1, 6- & hpifd 2- neg Rokpmatograp

et hoxy met hyI(dﬁchioﬁodethaﬁeenéawIzhpyamﬁbﬁhae nas Mébl-?590 g P e peel I ow oi

(10.5 319 [er N al 0 be_a mxture
of aniTe/i i FLVEA t {% & é&?%’?&d ags 3 §YFHP'L' hi“'ﬁ}eﬁ +
d) 5-(2 - ngarh@etmmc'ycag bdmy| 1-04- maLhogHCR{ hy| -Enfilk. 3Calcd. for '

g: P?g:)ﬁeﬁyrgéggéégsgﬁﬁyéﬁ? r|§lrnli'g'bqphényl‘l)8 ]1|7I (ﬁ\ﬂel? s?i' rre’d &8 L]T I‘'on of

5- (2- cyanoet Reund: l; H, 5.72; N, 9.87.

carbonyl)-1, 6-di hydro 2 rret hoxy- 4- met hoxynet hyl - 6- ( 3, 4-

di f1 uor ophe Hrlmdlne(lo 28.74 mol) and 4- 35 : _
(N, N7 rrethy¥’5 Lepye |GPﬁeE"FBP89 g3 34.49 mml) in CH err]C[err]

(100 M) wasspaldetd antivigomerstosi {+PPDERYS, 6- tetrahiﬂiﬁbﬁfl.ol{ﬁatlg- (4.21 g,
E’éT;l?JSgTSr? |150§§t ( g-pyridyrﬁ -piperid:.neyP-yﬂ 1?? gyﬁﬁeximino)propga.ct i on (
m xture was] }earbogdmitder-5-iethoxycarbonyl -2-oxo-6eifpetatidfdused t hen t he
chr ot oéfiﬁﬂ%?-?d“tﬁgﬁvwﬁ? pRELpdl By Bl °'ti§”‘;. ve the
prode® as & lustems oi¢f (6. 5(4) -4a8)3,6 “tetrahydro-1- (N~ [3°
(4-(2- pyr:.dyl) -piperidin-1-yl) - (2-oxo) propyl] }carboxa
mido-5-methoxycarbonyl-2-oxo-6-(3,4-difluorophenyl) -4
-methoxymethylpyrimidine (0.12 g, 0.22 °~ mmol),
hydroxylamine hydrochloride (19.6 mg, 0.28 mmol), and
20 sodium acetate (74.8 mg, 0.55 mmol) in methanol (5 mL)
was stirred at room temperature for 24 h. Solvent was
evaporated at reduced pressure, the residue was mixed
with dichloromethane (30 mL) and washed with water.
The dichloromethane solution was dried (sodium sulfate)
25 and the solvent evaporated. The residue was purified |
hﬁ‘ . column chromatography on  silica gel
____bz:oform :MeOH:2M ammonia in MeOH,90:8: 4) . The first
product to elute was Example 32, syn isomer with
respect to oxime hydroxyl and p:.perld:me (30 mg); [al,
30 =,+94.1 (c = 0.528 g in 100 mL CHCl,); The HC1 salt ‘'was
prepared by treatment with 1N HCl in ether; m.p. 90-92
°C; Anal. Calcd. for C,HiN,O.F,Cl,.1.5 H,0.0.6 CH,Cl,: C,
-47.65; H, 5.35; N, 11.26. Found: C, 47.67; H; 5.56; N,
11.36. |

35
The second product to elute was example 33, anti isomer
with respect to oxime hydroxyl and piperidine (70 mg);



e) 5- (2- Cyanoet hoxycar bonyl ) - 4- met hoxymnet hyl - 1, 6- di hydro-1-{ N

[ 2- phenyl ) %h %ar boxam do- 2- met hoxy- 6- 5
(3,4-diflu | ) pyri mdine. 10 To a stirred solution g?rfusysllsoz

5- (2- cyanoet hoxycar bonyl )-4- met hoxynet hyl - 1, 6- di hydro- 2-nmet hoxy-

6- (3,4 - di f1 uorophenyl’) - 1-[ (4-niisophenyl oxy) car bonyl ]

pyrimdine (6.5 g, 12.25 mmol) in dichloronethane (150 m.) was added

R(+)-[err]- net[bz_\]l,benz-ybam(lme=(10 78 @, 1413011 CHUI) } The HClorsalt

cuapor at 60 ang VPR Bepaied 0op drbQEnens, wick Wy WEF ol bk ko, "

(Sigerr], 10 103-105 20%@@1; i Gabestantyr CrnHMNs@éTzC&a}erpHMn:-tZZo

el ute ¢ gt h [ ny nme t hyl 20

di hydro-1-{ N 2 :Eeny 3?1%#&8%2:%%1 o’ Zi%regﬁoxy%%%ﬁe ray 4]8 661

(3,4 dlfﬁuorop enyl- Y gyr méhln ((2.54 g, 44.5% . [err] = +177.8 (c =
9.2 gin 100 nL CHCl [err]); The second mgj or product to elute was

t he ot her diasg ereoge gnd no effort was nade to isolate it. 25

f) (+)-5-(2- OyEKBEPAEXP&ar bonyl ) - 1, 6- di hydr o- 2- net hoxy-

4- et hyl - 6- (3, 4{di)f 4+ Lo 0By Heyratiydne-1 - {N- [3lo(4-s(2 + pgdt isdfAti-on of

(+)-5-(2- cyangﬁg%ﬁ&.@ow',}n (2 -metAoHEREIRSY FELEVL 1 Y cRrBlakadliGich d v

[ 2- phenyl ) et h
car boxah® do- 2- nsekbexycarhonyll 12 voxophie | tpsifidrophenyl) -4-meahay, 5. 46

mol ) in to'Ueﬂgmégﬁyﬁb}rWﬂidiﬂgeaiigﬁrochloride

di azabi cycl o[ 5 0] - undec- 7-ene g t he
m xture was stfrredsatugiop for°§ h. é 1,2,3, SSEFFE'F}FY@&?@V BorBed and

the residue Wa$4plllzl-?mcﬁb/l)35p1pefid§ﬁeCQLYW - ¢hrefB) propRiY }@arssdx ca gel
hex

with 3:1 g
cyanoet hoxycar%ﬂﬁgfg) %%#ﬁ%x°§°ls 13,43 dl%lﬁﬁrg’?}‘fﬁ’é’}é
PCT/ US9B8 150254 - methoxymethylpyrlm:l.dlne (30 mg,100-.047 mmol), O-

et hoxymeL iy fatrlofy ahiHe" RPEEBLABYLLE U758 B8, 8093 mmof)SCQKE Of

sodium acetate (32 mg, 0.24 mmol) in methanol (5 mL)
was stirred at room temperature for 24 h. Solvent was
evaporated at reduced pressure, the residue was mixed
20 with dichloromethane (30 mL) and washed with water.
The dichloromethane solution was dried (sodium sulfate)
and the solvent evaporated. The residue was purified

by column chromatography on silica gel
(chloroform:MeOH:2M ammonia in MeOH,90:8:4). Only one
25 :Lsomerz.c product was detected by this purification (20

mgy. 71%‘), [al,. = +98 (c = 0.4 g in 100 mL CHCl,); The
E&& salt was prepared by treatment with IN HCl in

ei:her m.p. 109-112 °C; Anal. Calcd. for
CysHaeNgOgF,C1,.2.3H,0.0.46 CH,Cl,: C, 46.93; H, 5.55; N,
30 11.15. PFound: C, 47.08; H, 5.66; N, 10.88..
» . : ) ) .
Example 35

(¢+)-1,2,3,6-Tetrabydro-1-{N-1[3-
(4-(2-carboxamidopheﬁy1)-pipe:azin-léyl)-p:opyl]}carb

35 oxamido-s-écetyl-z-oxo?G-(3,4,5-trifluorophenyl)-4-me
thylpyrimidine dihydrochloride



g) (+)-5-(2-Cyanoet hoxycarbonyl) -4-met hoxynet hyl -1, 6- 5

di hydr o- 2- net hoxy- 6- (3, 4-di f | uor ophenyl )-1- (4- ni tr ophenyl oxy)

car bonylJoR¢hidhsdi Ne. To a well stirred sol p¢t/9895/15045
(+)-5-(2- cyanoet hoxycar bonyl ) - 1, 6- di hydr o- 2- net hoxy- 4-

met hoxynet hyl - 6- (3, 4-di fl uorophenyl ) pyri m di ne (0. 82g, 10 '2.24 mmol ) and
4- (N, N-di et hyl am no) pyri di ne (0.329-g16- 2.69 mol) in CHerr]Jd[err]

(200 m) was added a_powder of 4- ni trophenyl chloroformate (0.543
g, 2.69 mom)} at. Boof(3,4,5- ff@rﬂpélmephelﬂmb)mwmene\/}s%e&apor at ed
and the pentaned anfedidye Was purified by colum chromat ography on silica 15

gel using _dichl or omet hane/ hexane_ . (20% 50%. eluent to
give (+)-3 MIXEESRhokyRe? DERYE }ugrobenzaldehyde (4 2 g, 26.2

met hoxynet hmhtol.)f; di, aygeatanedilomey (8-.632, 4; 26.2 mmol) , plperldlne

di flugro he tro en 0 carb 0.80 g,
6|7%u S g VI 3&20 (é'l leramo y X Pf.%]mL) was ps){::l.rre é g
(+)-5-(2- Q/a'a&é.mlxmdymﬁinrglll)eé‘n(gtdrk trap for 8 hours. Benzene

di f1 uorophe t R o 5 f(2 4 B-

© pyridyl)pi pg'}ré'l%l #ﬁ@é?%%é(&m Qﬁ %?'(é‘rgn gbéi]??ol;%?ld?e’ 2-{3.4,5

1, 2, 3, 6-t et LaAEd gletzar eney -2, 4ripenganedieone, was used
(+)-5-(2- cyaaoezhléomr %Q'Z%J Without any further purification.

met hoxynet hyl - 1, 6- di hydr o- 2- met hoxy- 6- (3, 4- -
di fl EBrophenyI )-1-[ (4-nitrophenyl oxy) car bonyl ] pyrimidine (0.44 g,
0.83 mmol)p) ande-(3; &45@@rifluoro§hbhﬂ|))-m Feididiydrb-2 W ne

(0.218 g, 0,996 30 THE (.15 m_) was stirred at roomtenperature g
for 12 h. Ilt;ﬁ?%gorle'a"m;t%k)y in water (2 n) was g

added and atmixedrefaf 2-§(3, sosvemflmrophenyl)meeqhylaraim-t he -

reS| due was h S
err]/wg%%bbﬁ% o “PE”%EOWS&"C AR Siffdded's! 9

obta B (s8Rl %yaﬁBe?hGWV@énbdﬁVﬁ)NGHF@;416rflGbrdﬁhéhyl);4-

ﬂethOXyﬂethmhola{Nn EBOH(44062mnyrwﬁk4QﬁafﬁédChﬁaihedaed at 95-100 WO

96/ 14846 US95/,15
-108- °C £8¥ o fy MOUES hox TRE BLXEYFS. Was SETit?’é??ahg/i'Foﬁﬂjﬁﬁ di ne
residue was washed with ethanocl (100 mL). Solvent was
evaporated from the combined filtrate and the crude
20 product was purified by flash column chr_oma-tography' on

silica gel using 10% through 25%_Et0Ac in hexane as the
gradient eluent, to leave the product as an oil (2.80
g. 36%).

25 ¢  6-(3,4,5-Trifluorophenyl) -1, 6-dihydro-2-methoxy-
‘:yl 4-methy1 -1~ [(4-nitrophenyloxy)carbonyl]

_ S solution of 6-(3,4, 5-trif1ubrophenyl) -
1, 6-dihydro-2-methoxy-5-acetyl-4-methylpyrimidine (2.8

30 g, 9.38 mmol) and pyridine (10 mL) in CH,Cl, (200 mL) at
0-5 °C, 4-nitrophenyl chloroformate (1.886 g, 9.38 mmol)
was added and the mixture was allowed to warm to room
temperature. After 12 hours solvent was evaporated and
the residue was purifiéd by flash column chromatography

35 (8i0,, dichloromethane/EtOAc, -1(_)'%-__15%)to obtain the
product as a white powder (4.0 g, 92%).



as a white foany solid (0.41 g, 83%.

i
6-(3,4-Di flLuo nyl ) - 4- met hoxynet hyl - 1- {N-[ 3- ( 4- 5 $95/15025
(2-pyri dyl Jr’fglg%l n- 1-yl ) propyl] } car boxam do- o PCI‘IU.

1, 2,3, 6-tetrahydro-2-oxopyrimn di ne-5-carboxylic acid. To a
stirred solution of (+)-5- (2-cyanoethoxygarbonyl) - 6-

(3, 4-difluorophenyl) -4-nethoxynethyl-1-{N- [3- (4- (2- 10
pyridyl) pi peri @n6x{3l, pﬁeﬂy'li]fp.mrl@plmnydd--z.m 6-tetrahydro-2-oxo-

2 0 forr] C s iy S RREbRATE 1 £ PP e Ty cpriod¥ El 80EM. ™)

drop w se and tifdn&drring was continued until the di sappearance of

the starting lyo g eri glelql di0fded Nbs%l@héxhe acgg one £ oA 4 he-

m xture was evapor:}?fd under reducesi pressurf keef_)x t he
tenperat fre at TOFfer M@ AP e Yeki qud vBis 1hYd’é8] udten e ;ﬂ—F%‘/YO by

t he addition ofs-H‘d:ehyﬁIochhethyl 1- [ (4-adittor henyl'Biq)caM‘bcbmyl]Wfﬂhpl tate

of 6-(3,4- 2Q d|f| op tho t 1- 4- (&
pyri dyl) pi peri d’ldﬁ‘nf y4)prc?pyl ';yar% m:'d?)xiﬁ'E Pﬂ)o mﬂ\PLé 6 5°°C, 6N
1, 2, 3, 6-t et r ahpdiuectsoxBRYr i Mdlmié Swaar badgédc andicithe mixtuker meals was

ke and Sanabyrsh yaRHOL APy femperaturty e er iy ellens. (.
(2-pyri &Pl)pi pmsdﬁﬁapoﬁa):ed and t e product dried under vacuum.
propyl]}car boxm&- Wazr botadned @l @Mx@&ﬂ@l@ Rmporitht arﬁi no

m xture of {ah % dlfluoro heny|
net hoxynet hyl - [f§r( WA 535 1'H| (24889, 100%).
propyl]}car boxam do-1, 2, 3, 6 tet rahydro oxopyr| m di ne- 5-carboxylic

?gl gt hyl(gafgodl |)m de52y"ij?mh' 0|2| tlé 3% T °(5r2§£{re3¥¥l 5T qop{%: e 3-
eq.), 1&nd 44(-N2Nd-carboxanidophienyldi-pdpepaizdnrd - y10. -m;grlll}qirbml 2
\e/\%) 9'6/” 14846 dasiduLls dcotpi 0aebRane-(30 4’“9-1:‘&@%&?&53’%1 F Q0I5
thylpyrimidine dihydrochloride '
A mixture of 6- (3,4,5-difluorophenyl)-1,2,3,6-tetra
hydro-2-oxo-5- acetyl -4- methyl -1-[(4- n:.trophenyloxy)
20 carbonyllpyrimidine (44.9 mg, 0.1 mmol) and 3-
[4~ (2-carboxamidophenyl) ~-piperazin-1-yl] -propylamine
(26.2 mg, 0.1 mmol) in THF (10 mL) was stirred at room
temperature for 10 h and the solvent evaporated. It
was redissolved in dichloromethane (10 mL), washed with
25 ice-cold 0.5 N NaOH (2 X 5 mbL), dried and solvent
evaporatied'. The:. residue was purified by preparative
thJ.n layer chromatography  on silica gel using
chloroform-methanol-2M ammonia in methanol (100/2/1) as
‘the eluent to afford the product as a white powder (60
30 mg, 93%); The HC1l salt was prepared by treatment with
1N HC1 in ether to  give the product as a
dihydrochloride salt. Anal. Calcd. for C,sH;,N.0,C1,F,0.4
H,0: C, 51.52; H, 5.22; N, 12.88. Found: C, 51.70; H,
 5.25; N, 12.53. |
35
Example 36
1,2,3,6-Tetrahydro-1-{N-[3-(4- (4-fluorcbenzoyl)



-109- tenperature for 2 h. To this, 40% aqueous anmoni a (0 64
g, 10 eq) was added and the stirring was continued for . The

m xture suted with 20 nL of di chl or onet WE%E&ISO shed
Wi th satur a?adﬂgqueous ammoni um chi ori de sol ution ( m\%?

Sol vent was evaporat ed from the dried (sodium sulfate)
di chl oronet hane sol ution and the resi<iegwas purified by coI um
chromat ogr aph on. silica 'gel wusing . . chlorof ormnethanol - -
anmonia in n@ Pa!réldi(anOv'ﬂ)l?tbwl]L@)carboxhniébusntnptmmhbﬁyb-des| red

product 25 2-#Ui€Ey1 -6 - (3DWORL 0l Sdorthed G- TRy EIEC

conpound prepared by treatne

95- 97 [err]C?’YFE?FP1°r4§SQ (c =2.1 g, in 100 nL of chl oroforny.
Anal . Calcd for C[err]H[err]N[err]Qerr]F[err]Ci[err] 2.2 Herr]O C, 15
49. 50; 5.9 12. 43.
Exarrp|% 30 & 6% 31 ?&%?%Mrl 9(% G- HPFF&BVGﬁHeRyP}Mﬁ-zo

met hoxy et hy:heﬂh{;*&rcéﬁho:(:yl -42mpyhiyly il )} [(4paiittiobhendxy) _
propyl]}carb‘?é@g&(qpﬁg ééB 6-t etrahydropyri m di ne. A
m xture ‘)" %"8‘1 f1 uor ophenyl) - 4- ~ nmet hoxynet hyl - 1- { N-

[3- (4- (2-pyridyl)piperidin-1-yl) 25

propyl ] }car mwuﬂ%éﬁr&a %?Pﬁif&(déf &- P.%%)%iﬂ?%{l? henvl car boxyl i c
acid B ngfr opyF) -3
- et hyIIQ:ar boo"H-ng&é'%y%r‘BEEF’&’ﬁYd'es methoxwaz‘norgylﬂ:rmm:r 2led4y, and

4- (N, N-di netﬂwwpmoxy) carb@ﬂ?lﬁirﬂ@mi&;.ﬁé‘l(ﬂc & 11H‘”@i—1F 4206) myy Net hanol
(20 nmL) 30 {é %3 oomte 4?[0 h, Soly Snt was
evapor at ed £ ¥?\%m §V‘Hﬁ€a T4 ?%‘F\? oric acidc 8 onet hand

and washed wilih was vadded agdethe stn.rrmgmm Ldnmttﬂ.mlediefeﬁl Bthon (3 X

200 M) S0lgiheplEyae evapSUaPOAAd col SMR1alloagtitedy yhagd i

sul fate) 35 OMBEhANe soI I on an 2UF 4T
by &8 um ‘EewmRttyrepiain dihe product e a uehige powder (9 79,
chl or of or m megd¥@Nolm 3V ap@®nige i 9w, met hanol (100/2/1) as

' b) 6-(3,4-Diflucrophenyl)-1,2,3, s-tgtrahyazo-z-oxo-s-
methoxycarbonyl-4-methyl-1- (2-bromoethylamino
20 carbonyl)pyrimidine. '

A mixture of 6-(3,4 -difluorophenyl )- -1,2,3,6-tetrahydro-
2-oxo-5-methoxycarbonyl-4-methyl-1- (4 -nitrophenoicy)
carbonylpyrimidine (0.5 g, 1.118 mmol), 2-
25 brothoethylamine hydrobromide (0.458 g, 2.237 inmol) , and
pot.as‘srum carbonate (2.0 g) in THF/water (50 mL/5 mL)
exe gtirred at room temperature for ih. Then most of
the -selvent was evaporated at reduced pressure The

regsidue was partitioned between d_;.chloromethane and
30 water (100 mL and 100 mL). The dich_loromethene layer
' was separated, washed with ice-cold 0.5 N NaOH (2 X 50
'mL) and dried (sodium sulfate). Evaporation of the
solvent gave the product as a single product (0.48 g,
100%) as a white powder; m.p. 159-160 °C.
35 :
c) 1,2,3,6-Tetrahydro-1-{N-1[2-
(4- (4-£fluorobenzoyl) biperidin-l-yl) ethyl] }carboxamido
-5-methoxycarbonyl-4-methyl-6-(3,4-difluorophenyl) -2~
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-110- el uent, to obtain the desired product as a

powder (27§'0 ,lgg‘f% The HO salt of this conmpound was Pw’%}%gs[l)las}nesd by
treatment with 1 NHJ in ether. mp. 180- 184 [err]C, [err] = +122
(c =1.25 g, in 100 nL of nethanol). Anahkpg-Calcd. for
Cerr]Herr]Nerr](Jerr]F[err]C[err].1.0 Herr]O C, 51.86; H 5.75;
N, 10. 80. Foundxopyrimiidined hydrokhlbride 53. Exampl e 31
(+)-1,2,3,6-Tetrahydro-1-{N-[3-(4-(2-pyridyl)- 10 _piperidine-1-yl) -

(2- oxo)propyl]}car boxam do- 5- met hoxy - car bonyl - 2- oxo0- 6-

(3, 4- di f| uor opRemikiure-oi Ehd3ydeddfl uorophenyl)i+ii 4 18, &4 tetirattydoo+ de
a) Methyl 2- H%—‘bﬂ-@-‘l‘@ﬂﬁﬁ%ﬁﬁbé@fﬁ e}ﬂé'tll.h)?’l 99 é b3m oethylamin

met hoxybutyr ate I“ut 1o -rret oxyace oacetate ?84 32

g, 5 0. s7¢agonyld pydinidigiebentAa deH‘}Qie (P oml),  4-(4mol),
-and pipe“(ﬂnlwmu@Q@b§ﬁ§d )%ﬁpbriafxéBﬁDtbluane sulfHeEFEeNgstl.mgl) were

added nol ecul ar il eves xture was stirred at room

tenperature foP 48 H““°l pog%‘ﬁﬁlﬁﬁ‘l EEEPQPagFe\%QO\A%SFE \I&F"’bﬁﬁlum
filtration andibkddde (30 awjherdn WaHF¢Yapohb) edvds oat&hﬁ-ea | 4t atwoamder
reduced r.esi d . Jpurified. b col umm

chr omat ogr aphy %h&% %t%re o-g]ug%onghchlgﬁﬁf %lf%ﬁhlgt H?Itefg al céiee{?m’?dloo 3)
to get &Re pr obuctfaéta‘ntgph (6%hg, solvent47ffom the filfirate was

5- Met hoxycar bOQ%%g&r@.t@dhygha Eh@ﬁ:?@f&uél was é:u‘%nofled fy pre arative

nmet hoxynet hyl 4-di fl'uoro pyrim pensi on of
nethyl = 2-[ (3tRidi f 11RY®Phe matograp(pé{ hyP%ne]Slﬁ-J(S;é) 49ﬁ”ét hMEARNG yr at e

(7. |50 g, 27. EﬁlorofomIiHélthan@lm?Mlhl'n:n%ﬁligeggtﬁé‘t%%ﬂlglgtﬁld(|7/21/7191as41 63
mo ona : : o

eq.) in et hanoFgF4g6Lﬁf_‘)§' g@ gls:? Aat @gcﬁ Begous gil Whﬁ-ﬁél

sol vent18as evapsr abaseited tbethenmﬂe@halt by tireattmeints withd 1N BE1

resi due was pu f|e /§¥¥bcol“t1raal 159- lglar omg ogriﬁg_yL (Slgféé] for

Et OAc/ hexane, % 3
. ~ CaeH,oN,O5F,. 1HC1 0.8Et,0: C, 57.27; H, 5.85; N, 8.56.

Found: C, 57.31; H; 5.75; N, 8.79.

20 Example 37 _
1,2,3,6-Tetrahydro-1-{N-[3-(4- (4-£fluorophenyl) -4-
hydroxypiperidin-1-yl)propyl] }carboxamido-5-methoxyca
rbonyl-4-methyl-6-(3,4-difluorophenyl) -2~ oxopyrimidine
hydrochloride

25 a) 6-(3,4-Difluorophenyl)-1,2,3,6-tetrahydro-2-oxo-5-.
methdxycarbonyl -4-methyl-1- (3-bromopropylamino
camhonyl) pyrimidine.

Am:—.xture of 6-(3,4-difluorophenyl)-1,2,3,6-tetrahydro-
2- oxo 5-methoxycarbonyl - 4-methy1 -1- (4-n1trophenoxy)

30 carbonylpyrimidine (1.0 g, 2.237 wmmol), 3-

bromopropylamine hydrobromide (0.979 g, 4.474 mmol),

‘and potassium carbonate (4.0 g) in THF/water (100 mL/10

ml) were stirred at room temperature for 1h. Then most

_ of the solvent was evaporatéd at reduced pressure. The

35 residue was partitioried between dichloromethane and
- water (100 mL and 100 mL) . The dichloromethane layer

was separated, washed with ice-cold 0.5 N NaOH (2 X 50

mL) and dried (sodium sulfate). Evaporation of the
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nmet hoxycar bonyl - 1, 6- di hydr o- 2- net hoxy- 4- net hoxynet hyl -

6- (3, 4- wWhenyl )pyrimdine as a pale yellow oil Pﬂ,ﬁggs’ﬁsgﬁ 47% .
The [err anal ysis showed it to be a m xture of amne/imne
tautoners and was used as is in 5 = the next step. C)

5- Met hoxycar bonyl - 4- met hoxynet hyl - 1, 6220 hydr o- 2-
met hoxy- 6- (3, 4-di fl uorophenyl) -1-[(4-nitrophenyl oxy) _
car bonyl | pyspﬂ:lvantegam thefprodwtt asiar edngdeuprodust (0.98 g,

5- met hoxyca I f t t hyl - 6- (3, 4-
difl uorophe%?P?gyﬁ%m@dyrl{%t&p??wa@ig?#l‘% é’&ﬁ-}{%ﬁ}( kgi? MR,

N, N-di net h d
(100 ) wab) aqaba2 oS pERRBE-aRvaPntL- Sfndayitizets- Aamsmhemnh e (3 45 b
g 1ﬁ5rrg?l )hydkdkyf;ﬂrpéﬁdin:rl'heﬁlépropﬂeéehmxmmmn&sae (r:I r gd for
filtration. E-% & -Mtﬁg\ilrgﬁo?%f éd ??g%bgﬁgi%gpa%eﬁwrsﬂﬁxf%e rg5| due
was purlflebYQyOGbﬂ-md@hrorrat ogr aphy 20 (Ssigerr], . -
di chl t % 5

i chl orome B%?:é)(;@lé%ff 6-¢9; 5 &ﬁluﬁ?aéh&ﬁ &'?erm 3.3 sﬂﬁ:%‘ti.‘i‘&w& vi scous

oil (3.85 599 oxycar hoxynmet
6- di hydr o- 12{Rﬂ=°- ‘metPQXY%Eh‘?F)’le%h‘}lﬁ}:h}’éaib&aﬁrwm (3,4- 25
di f 1uorophearbbnwr)pmrdmaame (4406 ameptirved mAdbLljoONn4.0fg-

5- met hoxyca t.h th 2- 3, 4-

difl uoré%heﬁg ¥?PPF&YMtF‘-ogE OX Pﬁ%ﬁﬁ ngygro ﬁeﬁo%g 'E3 82 g,
7.77 rrm)l) potabsEiphdearbpnase 3600 mgdldedna- pbthssdmeﬂbﬂ@zwmm ne s‘
1.13 g, I e a rring wa
f(:ontl nged g)m{P TH%Z(%}? méolv%n%sﬁa%f%%;%%rggsg %%Qﬁe%g@r esl cﬁ?gl "
purified by28ohurm Taer @edtichmateria qyere | re'!QVQGO/bEt did tnation, hexane) :

The {grst ”Bh@r sB'lQ@HEt Frone e #A% Hate maddevaporated, and the
met hoxycarb met hoxnet hy) -1, _6-di hydro- 1- 2-

N-
bheny| ) et hyPrStaHBox #R&io BELLEIAGy . BY( s pEeparative thin layer

chromatography on silica gel using chloroform-methanol-
2M ammonia in methanol (100/2/1) as the eluent to
afford the product as a viscous oil which was converted

20 to the HCl salt by treatment with 1N HCl in ether; m.p.
160-164 °C; Anal. Calcd. for C,H,N,O:F;.1HC1.0.8Et,0: C,
57.27; H, 5.85; N, 8.56. Found: C, 57.31; H; 5.75; N,
8.79.

25 Example: 38
a)  (-)-5- (Benzyloxycarbonyl) 4-ethy1 -1,6- dihydro -2-
mcehoxy-s-(s 4- diflucrophenyl)-l methoxy-

cazhenyl] pyrimidine. _ N
To a well stirred solut:.on_ of (-)-5-
30 (benzyloxycarbonyl) -1,6- dlhydro 2- methoxy-4- ethyl 6-

(3,4- -diflurophenyl)pyrimidine (0.6 g, 1. 5 mmol) and 4-
(N,N-dimethylamino)pyridine (0 32 g, 2.66 mmol) in

CH,Cl, (6 mL) was added methyl chloroformate (0.2 mL,

2.66 mmol) at room temperature. = The solvent was

35 removed in vacuo and the resi'due was purified by column
- chromatogréphy on silica gel with 3:1 Petroleum

. ether/EtOAC as the eluting system to obtain 0.45 g (78%
yield) of (-) -5- (benzyloxycarbonyl) -4-ethyl-1,6-



di fl uorophenyl )pyrinidine (1.74 g, 44.5% [err] = +205.5 WO

96/ 14846 PCT/US95/15025 ﬁyso
-112- W°9‘"(484‘a.5. 1 gin 100 nL CHC13); The second nmj or pro % %50
elute was the other diastereoner and no effort was nade to isolate
it. 5 e) (+) - 5- Met hoxycar bonyl;2%,-6- di hydr o- 2- net hoxy- 4-

nmet hoxynet hyl - 6- (3, 4-di f | uor ophenyl ) pyri m di ns. To a stirred

sol ution of (-diltydebhpxmeshloaw6-4¢3,4-diflaeikbphemsidnyd-1{métHoRkydr o- 1-

Egl_4[ él Prﬁg)r”o) eny‘?’%%%?ﬁﬁ"ﬁ%n%ngam %8112rggts§?§¥16ﬁ;ml ) in toluene (40

m.) was added 1 8- di azabi cycl o[ 5, 4, 0] -undec-7-ene (0. 250 g 1.64
nmol ) th S ado -/4): r r 1 _The
sol vent was eva or aletze(q1 ?fag%r élgé £ﬁ%as pu4l’)I$ %qbﬂcbﬁg & as “col um

chr omat &r aphy?d BPF’Q%‘@%Y]-\N‘QT bnetb@xvcaeherwtl M@Jésléﬂ-@én5to g| ve
(+) -5-net hoxmm@di& adid. di hydr o- 2- net hoxy 4- et hoxynet hyl -

03 507, 20 101 IIREGA PHEL el o et nta ey L %Beﬂhn}aro 2.
met hoxy- 6- ( 3, 4L,de;f-ldddtpqilrerm)mia—t[k(dxyl—ter-opmemylmluoropheny1) -1-

car bonyl ] pyr| reg ut Lo
(+)-5-net hoxyca OnﬁycarbonJﬂlﬁ%i‘%th%ﬁ% me h >’<y|14r1net"% 1))nejfrllly1206 (3,4-
25 18 f uoﬂ&pl@nwemmam @dded 01051990£310%nhd| onapairkion and the

(N, N-di et hyl g4@ i
CHerr]d [err] %00 L Wads?npaeédsg'c?ﬁgv%osmgég %tdr gBdSﬁ {00 psi for
chl or of or mat e %% P91 The £akRl¥fh wag thamm fhRy Ibrough a PR Lol vent

was evapor at ededritd fmaeeaduwamadpwhaﬁci@ﬂq; witgh’ NebHM AUonghegr aphy
on SL1 152, 0e! iRk SR | Lk contace e bt b ng BOBEEE a0 91E
difIuoﬁ&phenyhpmqvqﬂz&nnvacmmeuqlobyylnaobéayg](99% yield) of (-)-~-
1,2,3;6-tetrahydro-4-ethyl-2-oxo?6-(3,4-
difluorophenyl) -1- [methoxycarbonyl]lpyrimidine-5-
carboxylic acid as a white solid whiéh was used in the
next reaction without further purification.

20
¢) (-)1,2,3, 6-Tetrahydro-5-{N- [3- (4~methoxycarbonyl) -4-
phenyl-piperidin-l-yllpropyl}-carboxamido-1-
‘methoxycarbonyl-4-ethyl-6- (3 4- difluorophenyl) -2-oxo-
pyrimidine.

25 To a solution of (-)-1,2,3,6-tetrahydro-4-ethyl-2-oxo-

6-(3,4- dlfluorophenyl) -1- [methoxycarbonyl] pyrimidine-5-
car"exyllc acid (1.18 mmol, 0.4 g) and 3-[4-
meﬁﬁ@xycarbonyl -4 - phenylplper:.d:m -1-yl)propylamine
(1.23 mmol, 0.34 g) in 20 mL CH,Cl, was added 4-(N,N-
30 'dimethylamino)-—pyridine (1.16 mmol, 0.15 g), followed
by '1-(3 -dimethylamirioprbpyl) -3-ethylcarbodiimide (1.84
mmol, 0.54 g) and .the resulting solution was stirred at
room temperature under argon for 2 days. The solution
was then transferred into a separatory funnel,
35 extracted with CH2C12, washed with sat. NH,Cl solution
(2 X 20 mL) and then with brine (20 mL). The organic
layer was separated and dried over Na,S80,, filtered and



pyrimdine (1.30 g, 78% as a viscous oil. [err] = +262.2 35 (c =23g¢g °
in 100 mL CHCl [err]). g)
(H)-1,2, hydro-1-{N-[3-(4-(2-pyridyl)-
bCT/ Usos M’ gpa. RO
pi peridine-1-yl) - (2-hydroxy)propyl]}carboxam do-5-net
hoxycar bonyl - 2- oxo- 6- (3, 4- difluorophemgn} 4- met hoxyne
t hyl pyri m di ne. Asol ut i onof
(+) - 6- (3, 4- ditheu@cdptenty |Wad  evapoyated 2in gacuod to obtain an off-
met hoxy- 5- ne C | -

WRQELC AR ‘i}l ne@?ﬁfﬁ?i}éd by ‘Eolunrrj chromatography

ni t rophenoxy) car bonyl pyrim

3-[4-(2-pyri 8 )iiqa dgal 1with ZT-QﬁldM% Vp#@pﬂ@#%eas the solvgmtg, 1.19
mrol ) in tetgyarduof Wan éﬁ@é)lﬁt) (W34, 2, 3, 6-tetrdIRlE -3 0QMm ferperat ure
for 24_hours. ]; e react X]rf g\)ﬁxturf Was St] r éd for not her, .1 hour
after &dditiBgthoxycag °2'1 ) of - i‘N&s e\Yapr)lPﬁf’Eé']a}[ reduced
pressure andcishebozsinliidowds- hwlﬁox&dyrtbrcaay&em eitthyl-6- (31@%

ig“ﬁfijs Thgglgé%ﬂgg‘é%%l a %‘H}fﬁmﬂﬁé‘ a whlgécé‘cgf%ag@ [}fné"e (3 x
car bonat e, amd 7%0| ybeld) . M.P.eRdrdr¥fed. [a]'Ehe= cT4RieS pI(GdlfctO-v&% puri fied

by flash HC1 C rongt V=2 A% ractiedh zeio HBt hémesé@QH ZAapmEmiiay, in
MeCOH, 90: 8: 4) to glve 514 g syr.up.

(+)-119, 3, 6- FeFr w&#&oﬁﬁh%"(ﬁﬁcﬂ-spyﬂ dyP)-23; H 5 ;ﬁ%erﬁrd.fhe?q yl) -
(2- 0x0) pr opy Fbhedr: boyamisd@9s- BEt BABE; N, 7.99.

car bouyl - 2- oxo0- 6- (3, 4-di f| uor ophenyl ) - 4- net hoxynet hyI : pyri m di ne (
di hydr ochl ori de To a stirred solution of DMSO (0.174 g, 2.23 nmol)
in 25 di ExhupdeeBlane (5 nl) at -78 [err]C, oxalyl chloride (0.135

g. 107 mml khnadiscly porE! bapeed Boopbiiy 25108d sl oxo-1, 2,85 7U Xt ure

was stlrredfor a so

(+)-113, 3, 6- Fetrahyéra—fﬂrﬁu[rst@#(- pPYrigidine- 3-carip¢$ﬂlm}- yl) -
(2- hydr OXY) prBiSHl}-é‘-‘-?h rx?d, Preridineds - carboxylic acid methyl =
hoxycar bonyl 0X0- 6- (3, 4-di 1 uorophenyl ) - 4- net hoxyne t hyl pyri m di ne

(0.51 g, 0.888%R/FvI) in dichl oromet hane
a) (+)-6-(3,4-Difluorophenyl) -1, 6-dihydro-2-oxo-5-

methoxy-carbonyl-4-bromomethyl-1-I(4-nitrophehy1-
20 oxy)carbonyl]pyfimidine- _

To a well stirred solution of (+)-6-(3,4-
difluorophenyl)-1,6-dihydro-2-methoxy-5-
methoxycarbonyl-4-methyl-l-[(4—nitrophenyloxy)
carbonyl]lpyrimidine (1.5 mmol, 0.66 g) in 5 mL of

25 chloroform was added a solution of bromine (1.5 mmol,
0.0% mL) in 3 mL of chloroform at o°c and the solution
wascallowed to attain room temperature over 1.5 h. The
sclvent'was removed in vacuo and the residue was agaln
dissolved in CHCl, (20 mL) and washed with brine. The

30 organic layer was separated. drled over Na,SO,, filtered

. and the solvent was removed 1n vacuo to. get 0.81 g of
(+) -6-(3,4-difluorophenyl)-1,2,3,6- -tetrahydro-2-0xo-5-
methoxycarbonyl-4- bromomethyl -1-[(4-nitrophenyloxy)
carbonyl]pyrimidine as a yellow foam. It was used in

35 the next step without any purification.

b) (+) -4- (3, 4-Difluorophenyl) -2, 5-dioxo-1,2,4,5,6,7-



65 m.) was added and the stirring was continued for 15 mn. It was

war ned t room nperature and added 5 ni of water. Pf‘m he

m xt ure éﬁt ed to 10-11 35 by addi ng 1N NaCOH and tge BartBbas

di chl or onet hane | ayer was separated. The aqueous | ayer was extracted
w th nore di chl or onet hane (3128-10 n). The conbi ned

WO 96/ 14846 : PCT/ US95/ 15025

-114- hexahpdnoecpthepentapytrinttiine-decarbokyldd (meddedi-um

sul fate), so o] and the residue was - purified by
fiash ' chr ’F%%hgxﬁf LQLSQ (di chl or onet hane: MeOH: 2M anmoni a i n

MeCH, 90: 8:4)(-t-b-65(3 4 gn.ﬁbuoreﬁhe}l}(m% efditenr-dhoxo-&smethpsyp. [err] =
+122

derr] H[ err ]Cf\lfer r? er r 011?%"{3-? {;qul r Ir-'][ 24 ng‘kgé:ﬁg&%y&&rx%)% N,

10. 16.5 - pzrlms jme .g)*Was heaedpAa 32 and
Exanpl e 33 o031 ba@MnféBdBa'ht I(Ba%quéu;séréeﬂré 236°<.6) tetfﬁeysi»eWih {N-[3-

4- (2-pyrid per i d| Xi i no
](}cag bo%m o%e%l‘?fg? hoRYR af B?&Keé Yﬂé Hagggg G%ngyand (+) -4-
phenyl) - 4- ”Em@(-sdﬁlhsdm”phéwme-zﬂ.@wmpm ﬂe. 456, 7-héxahydebut i on

%o pe i PR B pirpgpper ottt bbb

m do-13 net heater wag loktained-ag 3, padef browopeodid) which was used

- met hoxymet e lﬂﬁg' xyl am ne
hydr ochl ori i(;l%ﬂ %%é it St{fp Jf}ho@%ngugsﬁér o) |%ln?aa%le?%t éE}(égQQS ny,

0.55 mmol ) . |‘Y1t-r’req{"§h(ﬁ (5 nl) was stirred at roomtenperature for 24
h. Solvent was evaporated at reduced pressure, the residue was

(Tl)éﬁ?ororret Iﬁaﬂa"'g fu%hkﬁa\?\g‘? ‘%@Mﬁ&dﬁégwgme sol ve-rll-'?e
evapasat ed. téﬁmhmd-bHMqﬂLBM«ﬂd-pyrimidine-s -carbonyl] amthodrat ogr aphy
'(I)'Re flflsltl(:% °pﬂf' C ?n¥1£é%€e9%m§@g¥gg%gﬁr§%%ldsone ﬁﬁ? 4
respect to @G#ﬂ;‘hydroxyl and piperidine (30 ng); [err] -
A solution of (+)-4-(3,4-difluorophenyl)-~2,5-dioxo-
1,2,4,5,6,7-hexahydro-cyclopenta  pyrimidine-3-
20 carboxylic acid-4-nitrophenyl ester ((0.30 mmol, 0.13
g) and 3-[4 -methqucarbonyl-4-phenylpiperidin-'l-
vl)propylamine (0.32 mmol, 0.09 g} in 10 mL of
anhydrous THF was stirred ‘overnight at room
~ temperature. The solvent was removed in vacud and the
25 residue was purified by column chromatography (CH,Cl,
followed. by 9:1 CH,C1l,/MeOH) to obtain (+)-1-3-{[4-(3,4-
;Ebp‘l"henyl.) -2,5-dioxo0-1,2,5,7-tetrahydro-4H-
fu--"‘ /4'—d]' -pyrimidine-3- carbonyl] aminoc)} - -propyl-4-
phenyl---plper:.dlne -5-carboxylic acid methyl ester as a
30 pale yellow solid (0.12 g, 70%). [al, = 128. 1 (¢ =
0.525, CHC1,) . It was characterized as HCl salt. M.P.
142-145°C; Anal. Calcd. For C,.H,,N,0,F,C1.0.23 CHCl,: C,
§5.55; H, 4.98; N, 8.87. Found: CI, 55.25; H, 5.03; N,
8.52. '

35 |
Example 40
(-)-1-3-{[4-(3,4-Difluorophenyl) -2, 5-dioxo0-1,2,5,7-



30 = 4+94.1 (c = 0.528 g in 100 nL CHCl [err]); The HO salt was

prepared by treatnment with 1IN HC in ether; mp. 90-92 [err]C Anal.
Cal cd. H[err]N[err]qerr]F[err]Cl[err] 1.5 Herr] f
CH[err]C??%Ekﬁ 47.65; H, 5.35, N 11.26. Found: é?ﬂﬁg?ﬁﬁﬁ”ﬁ{
5.56; N, 11. 36. 35 The second product to elute was exanpl e
33, anti isoner W th respect teimxinme hydroxyl and piperidine (70

ng) ; WO 96/ 14846
PCT/ U895/ 150batrahydro-4H-furo([3, 4- d] -pyrimidine-3465rbony1]amiz£ce -r] = +104

0.3 C
'E(r:eat nent gvmI ?r&?ﬂlml Slﬂ% irgki:arlﬁﬁn'é %-w%‘yfb? [V\gﬁ'@r e%}ﬁf‘% ]léﬂ cd.
for Jerr] HePFPRFer r Y errd F[ eﬁll}f@llﬁé’rr] way, H erlr) 016324 [4- (Ii 41-?—%?12
C, 47.74; H d 870 )
Exanpl g 3 d5f5_l;;>if§2p§in§'i) @ugrg&%ﬁ% I-gzhl[fB?(étl:‘e%aﬁ?%? aH=
pi peridine-1 W:P “ tﬁgf ’n‘%}ﬂ?oﬂylcja}‘&ﬁ%%&ﬁﬂéémﬁ “wropyl-4-
- met hoxycar boinghy2- pxpeﬁa.di.ﬁe45elcéb:bomlienyééld4m€&h§'9. ester was

(oo 2%'@%%6%%*%@#%%93 () -64(5 $-p3FHigFyPosrEd) rdv e 1.y1) -

( 2- ox0) pr opydih E@rgok met oxmm&mymmwbﬂykmawm& [(4-

ot uor’im"%‘\"‘%oxy Q‘Fﬁﬁ%gﬁgg? KYEERIASRY L e LB D O
SOdI L}rﬂ acet A & ( AL nk®Io) =i n1RdtBarl& —(59 -2, CHCls) -was stirred at

roomtenperature for 24 h SoI vent was evaporated at reduced

pressure, resj dug. was ni xed 20 wi t h di chl'oronet hane (30 nL) and :
washed vvlthr%ﬁ"@si 41 The di chl or oret hane sol ution was dried (sodium (

sul fate) (+) anll it Be, Sol V@Rt Tavammeherdd Fhe-resi e -wpst pu(i2f Led

?Zhl or g?l)lrjm Nemé%%i& *:‘Tgbe% ﬁ%f%lg'ca%m?goﬁrl o
prodd® was RAkEk8r (3r 4 tALEInerophenybh-290x0-pyrimkging1%); [err] = +98

(c = 0.4 gin 100 m_ CHCl [err]); The HCl salt was prepared by

et he m 109- 112 err]C,  Anal.
tC;fagfjh”ent g 1& léarbomzdophenyl)pzperagzne [ ]

Co_ncentrated sulfuric acid (15 mL) was added to 1'-.(2-

cyanophenyl)piperazine (1.5 g, 8.0 mmol) placed in a

20 round bottom flask and the resulting slurry was stirred

at room temperature for 48 h. The reaction mixture was

- poured on crushed ice very slowly and then _baeified (pH

9) with 50% solution of NaOH. The aqueous layer' was

e:.ctracted. seireral times with EtOAc, dried over K,CO,,

25 f:.ltered and the solvent was evaporated. 1-(2-

canbsaxam:.dophenyl)p:.peraz:.ne was obtained as an off-

wlt{i?&ec solid (1 2 g, 73%). It was used in the next step

w:.t;hout' further purification. Mass. spectrum 206 (M +

1, 100%) ; Combustion analysis was obtained on its

30 hydrochlor'ide salt. Anal. Calecd. for _'C11H1.,N30Cl.0'.3

' CHCl,: C, 43.23; H, 5.55; N, 13.30. Found: C, 43.58; H,
5.70; N, 12.79.

b) (+)-1,2,3,6-Tetrahydro-1-{N-[4-(2-
35 carboxamidophenyl)piperazin-1yl]propyl}-carboxamido-4-
' methyl -6-(3,4- difluorophenyl) -2-oxo-pyrimidine.

To a solution of (+)-6-(3,4- d:Lfluor_ophenyl) 1,2,3,6-



t[err]H[err]N[

err]qerr]F[err]CI[err].2.3H[err]0.0.46. CHerr]dJ[err]:

C

- 4-1e

46.93; H wo%snasds 3 11.15. Found: C, 47.08; H, 5.66; pcr/tSesase2s
Exanpl e 35 (4 (2- car-boxam dophenyl) -piperazin-I|-yl)
-propyl]}carb 35 oxam do- 5- acetyl - 2- oxo-6- (3,4, 5-trifl uorophenyl)

t hyl pyri m di ne di hydrochl ori de -12%- 96/ 14846

PCT/ US95/ 15025 a)
3-{(3, 4,5 Tri fFe&rrahmypyﬁmqmeﬁepez:lmxycarboruehrsn@mmﬁl 1-(3- A

rznztur et of 3 4p@oib) frbwlahﬁ%@ ﬁ:ﬂudﬁ& 40.435 g,MDb)mmol) )

benzne. (150 nBRdvas ?éfééréaxawe'}%p%enﬁ}%hbe}s%%m {03887 % Gy o 1

8 hours. Benzéne25 mL ofvamipdymusitacsetome vas! added! powderede K,CO, |
ri r 4- tan

5% LS PBRREY] ) BBBN Ko 4 & Pop 6 b5 gt

2{(34

in the next st
6-(3,4,5-Trifl
5-acetyl - 4- et
2-{(3,4,5-trif

e(B W't Fdut™ ‘any
vesvphdngl )smsparmigmrwas rimtanmc;/ to reflux for 10 h.

uoro 2, 4- one

?prihh'd’fc‘% chonrpletléa‘ FbXhAE Eohf of the oduct &%f 5 ol ).

O net hyl i sour e8-4hy FBg '&@AC/MGQH f atEhe 33@2"%}“: 3‘?53 Qﬁﬁﬂcara'%ﬁﬁi and

NaHCO err] (6.8h8, ¥Ssfdue was MHRkEOINed Cth( 4R0-a%) (Ma@s fb)r.red mHe

heat ed

colid £ 7 Bgragus.JeYRISHER ATTARERAIR (AR ]S KsdOuam) aie |

evaporated f rosepheatedbongelnﬁ.cl exsracandashdrdieddevat Nazsq); @ha ttheas

purified by fl
t hrough 25% Et
product as an

6-(3,4,5-Trifl

15

20

25

30

35

Gl SR IN Vap, 4B

obtajnedo was puxifipsd) by z®lumn c)chromatography on
591 9e865¢1 Jwile ¥-EH W& MeGH "B 'OXVas the eluting system.

(+)-1,2,3,6-tetrahydro-1-{N-[4-(2-carboxamido
phenyl)piperazin- 1y1] propyl} -carboxamido-4 -methyl-6-
(3,4-difluorophenyl) -2-oxo-pyrimidiné was obtained as
light yellow powder (0.48 g, 84% yield). The product
was analyzed as its dihydrochloride salt. M.P. 190-193
°C; [alp, = 98.8 (¢ = 0.31, MeOH); Anal calcd. for
CyeH;NgF,0,C1, 0.35 EtOAc: C, 52.16; H, 5.50; N, 12.46.
Found: C, 51.84; H, 5.67; N, 12.05. '

Example 42

1,2,3,6-Tetrahydro- 1{N— [4- (N—benzimidazolyl) -piperidin-
.Ipropyl)}-carboxamido-4-methyl-6-(3,4-
:i'ophenyl) ~-2-oxo-pyrimidine.

+ solution of 6-(3,4-difluorophenyl)-1,2,3,6-
tetr'af"l'iyd_ro- 2-oxo-5-methoxycarbonyl-4-methyl-1-(3-
brémopropyléminocarbonyl)pyrimidine (43 mg, 0.1 mmol)
it 10 mL of anhydrous acetone was added 4-(N-
benzimidazolyl)-piperidine (32.6 mg, 0.15 mmol)
followed by NaHCOa (41 mg, 0.3 mmol) and KI (16 mg, 0.1
mmol). The resultlng suspension was heated to reflux
for 10 h and then coocled to room temperature. The

‘solvent was removed in vacuo and the residue was

purified by flash column chro’matographjr on silica gel



5-acetyl -4-nmet hyl - 1-[ (4-ni trophenyl oxy) car bonyl ] To a solution
of 6-(3,4,5-trifluorophenyl)-
1, 6-di hy s%(l hoxy- 5- acet yl - 4- et hyl pyr| mdine (2.8 30 Pgriﬁlss %@5 nmol )

and pyridin€ m) in CHerr]COJ[err] (200 nm.) at

4-nitrophenyl chloroformate (1.886 g, 9.38 mmol) was added and t he
m xture was allowed to warmto room _j3¢- tenperature. After 12 hours '
sol vent was evaporated and ~ the residue was purified by flash col um
chr omat ogr aplwy.txﬁ EtOA¢ Sifdldiowled By chloar aedianey Et€¥se +H0%KBE3440 obtain
}32(13-/ US95/ 150 ggu%t @%e%ra%ycir -&C{\Nje[ll ((f\"l gegz.lmz.c{%\i?lyl) -pJ.pergj;:%iL 4846

6- (3, 4, 5- Tri flpAdppaep y-1} 2 B shexpanido-2 ome@thyl - 6 5 (Bneat yl
-4-methyl - 1 omo?h@,?g Pey ) _ﬁ;ﬁgﬁ

a nﬁel ?/-st [ ;i?.[gg.ﬁ |2)nL 5 %ﬂlﬁyégﬂ? °l]t {ﬁ Hﬁqop%%%yl )-1, 6
- di hydro- 2Yigd@hoxy-The Proa‘!ﬂ%c‘é@% ebtained- was| then tdxﬁpﬂm&m@xy)

carbonyl ] pyihme mL of ichTerdforndand. 635MB! b HehHR A 1é’l@d””-(h ay) 0

: C, 6N HC ded and th
LS o € vliPh, ROBRHORE e Leafetatiive; T ivank van Tengied

evapor at ed aad twracpoodantl dthed er snatuumasTheharacteﬁrzéHJCtbyVa

obt ai ned as é?ngggtibﬂg' SYIY W, ﬁ‘“dafé'g IZfer?])End 1795 Lér r}:eor

purification
Tet r ah@dr o- 1C:{9Ha{1‘l%Fs°s@- 75 £HGD: - @ar 5Ox4RT ddbhehy?0; Nl.per:lazeel- 1 -yl)

~propyl]) caround: ¢, O80TBA0" &, 28804, §,043-4e( 3, 4, 5-tri fl uoropheny! ) -4-rre
t hyl pyr| m di ne di hydrochl ori de m Xt ure of ‘

6-(3,4,5-dif he I)1236tetra
hydr o- 2. 0XO0- %ﬁé?y 2% met hyl - 1-[ (4- nltrophenyl oxy) 20
car bonyl ] pyr {m) dndBepnet L, 2uf] otadiazubt 5-y2hdl-darboxamido-4 -et:

ol En TPy doSupnal (4 MR A fpdadblnbl SRYb M e a1l -H0 Y an

the sol vent LREP carPme-"-dO'\%a's redﬁ’%soﬂ-ve‘iziviinsdlt@lﬂmbﬂm’ane (10
m), washed ﬂri‘ﬂnidine.

a) S-Methy_lhenzfi:roxan._ B _
4-Methyl-2-nitrcaniline (100 g, 0.:650' mol) was
20 suspended in saturated alcoholic sodium hydroxide
solution (1.50 1). To this suspen;sion' was added with
cooling (5 °C) commercial aqueéus sodium' hypochlorite
until the red color diéappeared. The fluffy yellow
precipitate formed was filtered, washed with cold water
25 and recrystallized from :etha'nol to get 5-
mej;hylbe'nzfuroxan (88.2 g, 89 % yield) as a pale solid.

-uethylbenzofurazan .
To 5- methylbenzfuroxan (88.2 g, 0.59 mol) in refluxing
30 EtOH (75 ml) was added dropwise P(OEt)3 (150 ml) . When

add:Lt:Lon was complete, reflux1ng was contlnued for 1
more hour. The solvent was removed by rotary
evaporation and the residue shaken with water (200 ml)
and allowed to stand overnight at (0-5°C). The brown
35 solid so obta_inéd Wés filtered , washed With_wa'ter and
chromatographed '_oh silica gei' to y:Leld 5-
methylbenzofurazan (70 g, 87 %) as white needles.



75 ice-cold 0.5 NNaOH (2 X 5 nL), dried and sol vent
evaporated, The residue was purified by preparative s@ﬁ,ﬁoﬁ
chr omat ogr%ﬁ"ﬂ?ﬁ‘s. silica gel wusing chl or of or m et F?é'ﬂ.,q

ammoni a in nmethanol (100/2/1) as the eluent to afford the product as
a white powder (60 30 ng, 93%,; The_higlz_salt was prepared by treatnent
wth' IN HO in ether to give the product as a

(él[hyd]r afhl o]r :\I?ﬂ ﬂﬁib%me@}l?eni@furazan. y c

err err er :

12.88. Found: %ﬁ%égﬁ?é firazag %‘S)SN 032 golis 5 s hgéx%ﬁpl%n‘%

1,2, 3, 6-Tet rmnatrok ”pe{mx:[de (45 A- Wewer obédnwed) with stirring@0inG/ 14846

PCT/ US95/ 1502
pi peri di n- 1- yiarb WIS oxra%rﬁedo(lgSrrelt)hg%;/:gaﬁgcgca?lgn of moisture

- met hyl 56- (3, £9% 4 G&¥spheARe) reagkippr Mikgnye was wé8h9érv5éhhova’aer 5

a) 6-(3,4-D f{ﬂ°ﬁ°ﬁh@ﬁ)’i) 1o2igel- t@E{&dY AN, E00%0- §nd the solvent
met hoxycar bony

4- nltro henox car ri |ne
el St Ty oFemRe oiF oTague s 4Th freeeé%'ﬁe 1S CHmALPaTABReY
di hydr o- 2- et mj&icfa neném:yeﬁrnaoab 4—'156}541)-|tc64get 122 g (so%) of

ni t r ophenoxy) onyl.pwri m di ne in THF (200, n) room
t enper at ur e, ;tgi?eou)s(-‘ de&’é‘W&ﬂ’ﬂc a&®d (TO pink r’rf?likgé adde and the

stirrin® was dxitbromendthylbenzofurazamolVeg, 943 waspaleocisalatede
resi due was drjeed - vacuumto obtain the product as a white
powder (9.7 g,d_se% %qﬁﬁo%% dm p. 185-186 [err]C b)
6-(3,4-D fluorophenyl)-1, 2, 3, 6-tetrahydro-2-oxo-5-

met hoxycar bony)- 4 Ibled Zofiradei hy| am no

To a refluxing mixture of 5-dibromo methylbenzofurazan
15 (122 g, 418 mmol) in EtOH (1 1) was added AgNO; (163 g)
in 2 1 of water. When addition was complete,
refluxing was-' continued for 2 hours. The mixture was
cooled and the AgBr formed was removed by filtration.
The resulting solution was concentrated to a small
20 volume and extracted with toluene (10 X 300 ml). The
extract was concentrated and the residue collected was
chromatographed on silica gel (3 kg), (EtOAc / hexane
= 8/1000 ) to get the title compound (48.2 g, 78%) as
a white solid. '
25 | |
e)" - 2-Cyanoethyl " 3-benzo(l,2,5] oxadiazol-5-yl-2-
p:ep:l.onyl acrylate. . '
A mkature of 5-formylbenzofurazan (25.0 g, 168.8
mmol), 2-cyanocethyl 3-oxo-pentanoate (31.4 g, 203
30 mmol) . and. plperldln:l.um acetate (1.22 g, 8.40 mmol) in
| benzene (1.5 1 ) was refluxed with a Dean-Stark trap
for 24 hours. Benzene was evaporated, and the residue
was chromatographed on silica (200- g) (EtOAc / CHCl; =
‘5 / 100) to get the title compound (32.36, 62.1 %
35 yield) as a orange 0il.

f)2-Cyanocethyl 6-benzoll,2,5) oxadiazol-5-yl-4-ethyl-2-



20 car bonyl ) pyri m di ne. A m xture of

6- (3, 4-di fl uorophenyl)-1,2,3, 6-tetrahydro-

2- 0x0- 5- net hoxycar bonyl - 4- met hyl - 1- (4- ni t r ophenoxy) SN

car bony| WWMVF (0.5 g, 1.118 mmol), 2- 25  BSTPRIEMPani ne

hydr obr om de (O. 458 g, 2.237 mol ), and pot assi um carbonate (2.0 g)
in THF/ water (50 nL/5 nml) were_g_tlrred at roomtenperature for 1h.
Then nost of t he solvent was evaporated at reduced pressure. The-

resi due was ms¥td qmmmwmiaiﬁaeshaaeba&?ﬂ@e. water (100 nL and
100 mL). The dich ororgt hane | ayer F afat ed, washed with
i ce-cold 0.3 @ yano-ethyl ; R l?ﬁ"?%?j ?s%d?hﬂi‘%@%?é?é)‘s'

Evaporatlon}dlf z*pzroplonylsﬁdﬂ&atgave {1 pgoducl ags a wimedl)e product (0.48

-9, - }gﬁbfslg%f . g_gﬁg%glmm Qulf}gt?e 16(9.5[ 9 r%C 8%5 9 mmolg)

1, 2,3, 6- Tetra
(4 (4—5fl uor cishzpydipethylaminapyriding| (Rdadbgratitfo mmol) in THF

- 5- et hoxy car by 4wl bt ivlrddd ot &sf beoEgRN yif 96/ 14846
moT! oo A Sa AR LY * o PEOEPNEMHLYLE.  The s°10xopyr| mi di ne
hydr ochl or | Q&S - evaporat;gﬁqlxngletgg residue was chromatographed on

6- (3, 4-di f| wirloheryel - (1-3?003 te(iHe%EM&léO/ EtOAc =2/ 1) to get 8

2- 0X0- 5- et hox rbonyl - 4- net (2-bromet hyl anm '
car bonyl ) pyd rﬁ%arnlé ¢ tﬁ%e ﬂ’ﬂgou 8 S adtti] )orar?/gf (4 nly solid. This
f 1 uod®benzoytegutpiam dwae repelatede foit f maaye dﬂt?esrgand the giébdsnol),

pot assi.um c 39%_[‘ ‘gé’é}p ) ot assi um i odide (30 ng) in THF(10
m.) was sti r%{ ateet b andi{yejerf%erature for 20 h. The solid material was
removed 10 flltratlon the solvent fromthe filtrate was - (

evapor at ed, ggrsd-ﬁmzéffmlus]&ﬁaaauwofr-fsiw-Préeﬁﬂtwﬁmtho xy-é@LN layer

amon & I REAHEGHRerdo/ st arbory L e agid Sr (neYRB-aFRELY $AESH: oduct as
a Vi 360us 0il- (ahixdtr-phenyl)s extees ted to the HO salt by treatment with
IN HC To 'n et herolutlcg)n %l‘:r"g 160 [fr ;'anoeéﬁ : CZ"lbenzo for
(1,2,5]oxadiazol-5-yl-4-ethyl-2-methoxy-1,6-
dihydropyrimidine-5-carboxylate (3.62 g, 10.19 mmol)
and 4-dimethylaminopyridine (1.49 g, 12.2 mmol) in
20 CH,C1, (75 ml), at 0 °C, was added 4-
nitrophenylchloroformate (2.46 g, 12.22 mmol).  The _
reaction mixture was slowly warmed to r. t. at which it
was stirred for 20 hours. Then, the solvent was
evaporated and the residue was purified by flash column
25 chromatography (~60 g of Si0O,, CHCl, / EtOAc = 100 / 3)
tm~get: the title compound (1.96 g, 37 % yield) as a

) ye]:iow solid.

. h)2-Cyanoethyl ester 6-benzo t1,2.5]ox§diaiol-5-yi-4-

30 ethyl-2-methoxy-1-(1-phenyl- ethyl carbamoyl)-1,6-
dibhydro-pyrimidine-5-carboxylate.
A solution of 6-benzol1l,2, 5]oxad1azol 5-yl-4- ethyl -2-
methoxy-6H-pyrimidine-1,5- dlcarboxyln_._c acid  5-(2-
cyanoethyl) ester 1-(4-nitrophenyl) ester ( 2.2 g, 4.22

35 mmol ) and (R)-(+)-o- methylbenzylamine (1.36 ml, 10.6
mmol) in CH,Cl, (30 ml) was stirred at room temperature
for 10 hours. The solvent was evaporéted, and the



Jerr]Herr]Nerr]derr]Flerr].1HO .0.8Et[err]O C, 57.27; H 5.85; N,
8. 56. , C 57.31; H 5.75; N, 8.79. 20 Exanﬁ,l(ﬁ.

1,2, 3, 6- Teﬁ%@g‘%‘l {N-[3-(4- (4-fluorophenyl)-4- rUSbs/iszs
hydr oxypi peridin-1-yl )pr opyl ] } car boxam do- 5- net hoxyca '

r bonyl - 4- met hyl - 6- ( 3, 4- di f | uor ophenyl ) - Z-pxopyri m di ne hydrochl oride
25 a) 6-(3,4-Difluorophenyl)-1, 2,3, 6-tetrahydro-2-o0xo-5-
net hoxyear bonytedidwé has leHronk ey ckam Bdlica gelc@Libony} ) (omexy di ne.

Am xture of 6-(3,4-difluqr.op trah .dro

2-.0x0- 5- met hoxyc 1"‘Bgﬁyr'-?t"or’rej]h@y ')i (Q ﬁl gﬁ sypromers of the

car bonyl pyri miinke cofppoGnd ¢1.032g23n tokmdl,) 49%)3-

br omopr opyl ani-ne hydrobronide (0.979 g, 4.474 mol), and potassium
carbonate (4.0 g) in THF/ water (100 ni/10 n.) were stirred at room
t enper atlre fok) 1h.(-Th@nCygspoethyl Q)fh@m@&b}%eﬁl"lﬁaéié#a%oﬁal’éd‘!at

reduced pressugehylJdsméthoxy-156LdYRyHRS muuaae@ E&&m
di chl or onet hane alrrld :V\cylat er (100 g?g %%%1 di chI ororret hane
N

| ayer s sdpFEEES, waSfed wilth |cé’y(?d'+‘tF Na%ﬁ'-?? X 56°
m.) and dried ¥endoUn ) § abkrdiafyhpsr¢lli-ar gfhyhe2 -methoxy-1W0196/ 14846
PCT/ US95/ 15025 sol vent gave

t he product aspké 1%YJth e ?)tf%ct ?étfwcbyl) -1,6- d’l}&ﬁ‘%oagyﬁlmﬁflf'gep wder and
confirrgd by [earboekyhate (55&) mg, 1.11 mmol) and 1,8-

1,2,3,6- Tetrar&?éé’aﬂ:@%iét% (i &Qégﬁhégbé' )(aﬁox 5 ml, 0.55 mmol) in

hydroxyp| peri di car oxam do-

rbonyl - 4- net h en%en?s 1§ ’éﬂ- | WBEogfkdiyped at ﬁfkoﬁgrﬁ‘?ﬁ di our. The.
hydr 0Ch| ori de golvent A Wag Ur @ R&fporated, and the residue was

6- (3, 4-difluorqgphen 36tetr dro
2- 0X0- 5- met ho '9%‘?1%/3 qhﬁ ‘ali(‘I %r%p@ogpﬂllgalm(r%{% / EtOAc /
car bonyllg pyrird i rmi3 1#%6}1 H«HUo / (101/ llm)l:): get4thd-title cothbunndphenyl )

;ré) hyg:lgxgglt gg | um | ?% ?r% y:.ellé) n%% %ﬂﬂ’-ﬂ 1%8%@13&1!@% rrggg}le ﬁgg?n

tenperature fcwas ObserWZQﬁthﬂ'hthMtlzdrnmundLal were renoved by filtration,

j) (-)-6-Benzo[l,2,5] oxadiazol-5-yl-4-ethyl-2-methoxy-

20 6H-pyrimidine-1,5-dicarboxylic acid 5- (z-cyanoethyl)
' ester 1- (4-nitro-phenyl) ester.
To a solution  of (-)-2-cyanocethyl - 6-

benzo[1,2,5)oxadiazo0l-5-yl-4-ethyl-2-methoxy- 1 6-
dihydropyrimidine-5-carboxylate (220 mg, 0.62 mmol) and
25 4-dimethylaminopyridine (99 mg, 0.81 mmol) in CH,Cl, (12
ml), . ati 0 °C, was added 4-nitrophenylchloroformate
(16 _-mg. 0.81 mmol). The reaction mixture was slowly
warméd to r.t. at which it was stirred for 24 hours.
The solvent was evaporated and the residue was purified
30 by flash column chromatography (~30 g of Si0,, CHCL; /
EtOAc = 38/1) to get the title compound (301 mg, 93 %
yield)' as a yellow solid. '

k) (-) -6-(Benzo|[1, 2 5] oxadiazol- 5-yi) -1l-carboxamido-4-
35 ethyl -5-{N- [3- (4-methoxycarbonyl- 4-pheny1p:|.pez'idin-1-

y1) propyll }
carboxamido-2- oxo-1,6- dihydropyrimidina.



15 the solvent fromthe filtrate was evaporated, and the resi due

was purified by preparative thin | ayer chromat ography on silica gel

usi ng chl or of or m et hanol - 2M ammoni a i n net hanol (100/2 %VSS t he 5
el uent tWO96/14846 Afford the product as a viscous oil whi chPGHES rted 20 °
to the HO salt by treatnent with 1IN HO in ether; mp. 160- 164
[err]C, Anal. Calcd. for C[err]H[err_]ll\:{(prr]CIerr]F[err] 1HC . 0. 8Et[err] O

C, 57. 27 H 5.85, N 8.56. Found: C, 57.31; H 5.75; N, .
8.79. 2570 éi&z"@[l Sloﬁédlazol -5~ yl _4-ethyl-2-methoxy-
(-)-5-(Benz%H ar bo€¥ % $X i 2-

met hoxy- 6- ( '}‘F'i'n B h%ngl' Eaﬁwa vE ac:.d galBoryrppetiildi ne.

To a getér l-E{El-nﬁ.ed'opheaqlll)t qusfter 0ioo m@-) -0-180mmol) in

b | - 2= t thyl - 6- .

(3ot 1SR otiE) (hd P BefpRa &' (Y gb Mnitoguced wich a

(N, N-"i et hyabhoom) pprm@pma t(emm::g:uzﬁ_em FhowWgs rstirred &tf eoomCl [err] (6
m) was addggy S ENEOT Q5 MUSuKD. 21l and 2R TGP cBE T OOM

t enperature. sol vent was - renmoved 1n vacuo and the residue was
purified byr%%ﬁ%?r! mixture tﬁhﬂ’f\ﬁdo@%yh@nrgapﬁ:éengyaswgmpéemepet rol eum

et her/ Et 06\@1&"@1'[ e zeJ U8 i) Swbd eAded Ot ko démBefdBlire. Aafyeel d) of

I(3C2I'/ ?JS(QtSJIe% 5 car ¥eb %o tlehours, HCl solu52996/(16481é,6 4 ml)

di hyidr o- 2- meihoagdeéd ( 3, It dwasustapiredy @) rdorettemperature for 14

bonyl '
5oy P4, e St S speraces o s fobit)

[ met hoxycar‘l!hﬂr@h]"p'3'=3,4='v'H-l‘r\'ﬁﬂ1 erlJBBCtly in %hebléﬁytl gtepi.d. - To a solutio
of (-) -5- (benzyl oxycarbonyl) -4-et hyl -

1, 6-di hydro 2- met hoxy- %uoro henyl) -1- '

[ met hoxycarfbSHFYss i Rfoduay #ﬁﬁﬂ‘)t}?‘i’n 3ove Stemy ff MeOH was

addas 0. 05 QinwdtHyDo Rjinmbpﬁf;b@mend(smag, 0.5 r@;ﬁwlt)l Ng SUSPEBSi on was .
hydr ogenat eﬁnyencq%;ia]f%p Sfo;;ﬂ )-3- ethylcarbodllmlde hydrochloride
(96 mg, 0.5 mmol) in CH,Cl, (15 ml) was stirred at room
temperature for 4 hours. Methyl 1-(3- amlno propyl) -4-
phenyl-piperidine-4-carboxylate (140 mg, 0.5 mmol) was
20 added. The reaction mixture was stirred at room
temperature for 16 hours. The solvent was evaporated
and the residue was chromatographed on silica gel (5 g)
(CHC1l, / MeOH / 2 N NH, in MeH = 250 / 2 / 1) to get the
title compound as a white solid (10 8 mg, 10 % yield_
25 over 3 steps). [alp, = -303.9. Hydrochlor:.de of the
title- compound was made with HCl in ether. M.P. of the
£ 140-143°C. Calculated for C,,H;N,O + 1.0HC1 + 0.6
ether: C, 58.03 %; H, 6.31 %; N, 14.62 %. Found: C,
58.07 %; H, 6.08 %; N,14.66 %. |
30 » '
Example 44
6-(3,4-Difluoro-phenyl) -1-[3-(3’, 6'-dihydro- [2 4’)bip
‘yridinyl-1’'-yl) -propylcarbamoyl)] -4-methyl-5-
methoxycarbonyl-2-ox0-1,2,3,6-tetrahydropyrimidine
35 hydrochloride. |
a) 1-(3-aminopropyl)-4- Ipyrid-2 -yl]pyridinium bromide
hydrobromide.




1§ h. The cat al yst was then filtered through a pad of celite and was
washed t horou th MeCH. Al l' the MeCH washi ngs wer
ad the. sol ¥ éﬁ?" renmpved in vacuo to obtain 0.42 g (Sg&@??’éﬁgedof

(-)- 1,2,3,6- tet r ahydr o- 4- et hyl - 2- oxo- 6- ( 3, 4- di f | uorophenyl)
-1- [met hoxycar bonyl ] pyri m di ne- 5- -13garboxylic acid as a white solid
whi ch was used in the ‘next reaction without further purification. 20

c)” (-)1,2,3, 6-Aaclaitibmn-&E {IN-4 3-dieyrt dyky tBrdany! 3240 mmol) and 3-

phenyl - pi peri di c _ .
met hoxycar bonylbr}fj"éﬁllc%;}gpg'%%‘.‘ }%rop%een&/l') %3 32 9 mmol) lf)ly?nlq?n di ne.
.25 To a sol (B dh wf) (and BcetRmitstkeah(G0 O ik hfgﬂs ZhQﬁdbed at 90-6-

g gl g dl( ];L I uor opfyesrtl ):8r11[ﬁet hﬂfyéfréfayiﬂgpyfw Whi€e 5s01id thatackmgy!ic

met hoxyc & bonylQut pWaRy | S Hated n- vaghesr JpiiinERL and driedg mﬂ“"e 0.34

?)1 |1 g 20 IrrL CHinstH# [ Bidlorasasdeeticdnt hated 300 redovat Ryl@mmad) theni di ne
mo

1- (3- di net hyl a#ﬁ?&%ﬁ%ml §¥%°®|f€&’r g%&?-i e Selyent was gyapopated and

the resulting soldittlos Mtetteséduet was tritmomtehpes th uEE,QINHR00 a0 gon

Fonnal 4% S R A Binerad S phH BohbAARLEUE LR EngoBRIE O |

sol uti 0d0 1.6 g 2PHe). and then with brine (20 nl). The organi c

| ayer was separated and dried over Na[err]SCIerr] filtered and .

WD 96/ 14846 PCT/ US95/ 15025

- Bl sol Berkd "l -RHARR-A! 1 (Rrdid RPEERSIA IR oy D) -

white solid. |tpprpsyIunkidésd by col um chronmat ogr aphy _ on silica gel

W t h 10%I\/EO-|| EtOAc as .the solve SYSism opt -

(-)1,2 3,6-tetr yd 53{%% q%t 1- (3-am] nopropy) tPPpyr:Ldz

met hoxy a#r bonylgl]@}{ﬁmiﬂ;nxmnﬂnmmhde Thydigbopyide (0.66 g, 1.75 mmol)

car boxam do- 1- et y | f Ii

- 2- OXO0- pyri md| ne as a I%fj'&%%re&ﬁéaﬁ (.0 10]79§ %e d). !’ n

53-55[err]C, [small :pomigch _Tbe43eact10n fvﬂs shiryed

char aCLer' Zeﬂl 30 Hﬂ-nsﬁh}; e - Glghth dﬁPer solution. The 8 20

Qerr] [err] [esrorﬂ tlegr{ ]w sercrgncentrated éerr .0 mL anc%ebasz.fz.eg Wlt':\l'l B
20 50% NaOH solution to pH 12. Extracted with CHCl; (5 x

30.0 mL), dried over MgSO, and the solvent was removed
togive3-(3’,6’-dihydro-2’'-H-[2,4']1bipyridinyl-1'-yl) -
propylamine as an oil (0.37 g, 96% yield). It is used
in the next step immediately without purification.

25
c) 6~ (3,4-Difluoro-phenyl)-1-[3-(3/,6-dihydro-[2,4’]D
ig@ridinyl 1'-y1) -propylcarbamoyl] -4-methyl-5-
mnthoxycarhonyl -2-0x0-1,2,3,6- tetrahydro-pyrimidine
hydrochlaride _

30 A solutibn of 6-(3,4-difluorophenyl) -4-methyl-5-
meéthoxycarbonyl-1-(4-nitrophenoxy)carbonyl-
2-ox0-1,2,3,6- tetrahydro-pyrimidine = (20 mg, 0.045
mmol) and 3-(3’, 6'-dihydro-2'H-[2,4']bipyridy141—
yl)propylamine (9.7 mg, 0.045 mmol) in CH,Cl, (10 ml)

35 was stirred at room temperature for 3 days. The
solvent was removed in vacuum. The residue was
separated on preparative TLC (CHCl, / MeOH = 100 / 15)



Found: C, 55.29; H 5.35;" N, 7.99. Exanpl e 39

(+)-1-3-{[4-(3,4-Di fluorophenyl)-2,5-dioxo-1,2,5,7- 15 tetrahydro 4H
furo[ 3,4-d] -pyrimdine-3 -carbonyl amno} -
propyl - 4 WM8GiA84&i peri di ne- 5-carboxylic acid nethyl PCTAIPH15025

a) (+)-6-(3,4-D fl uorophenyl ) 1, 6-di hydr o- 2- oxo- 5-
nmet hoxy- car bonyl - 4- br ononet hyl - [ (4 nﬁl’zophenyl 20
oxy) car bonyl ] pyri m.di ne. “wel | stirred sol ution of

(+)-6-(3, 4- di o 0-
met hoxycar borf')ﬂ tr:nettﬁil EQ §4 n‘JT.C)mrpc;"hnc£5 QQ \(\%r ggrre‘tkgf%]dn | yr| m di ne
(1.5 mol, 94y Sq1r+d5 nLHydroshl °rls'é| EﬁgﬁoWﬁ\S\AﬂédadﬂéﬂhaH | 4Ri on of
brf)m' ne (1.5 &BHdx. M”P BH9 mMynén ﬁath-..sz_@bL-Qli@f’@rm@él%ﬁgrﬁc]:{:: ?’Ed the
sol ution 0 tt terrp' ragure over e

sol vent was - rcé g&’% ﬁ'erbrE(re §§éa?'ﬁh * C 4¥s3Blved in
CHCl [e®Br] (2G;:niB, a$1d35va$hedl,vma W4r¥ ne. Fouhd:30 C, 48gani &;l ayel, was
separ ated, dig §G qverNNege{%]%sq err], fil tered o and the sol vent was
renoved in vacuo- t'o '

(+)-6-(3,4-difl uor_ophenyl) 1,2, 3, 6 t et r ahydr 0- 2- oxo- 5-

et hoxycar bowlamhily @ypet hyI 1 [ (4- nitrophenyl oXy)

car bonyI ] pyrim di ne ow f s used in 35 'the next step
wi t hout "any f§ ur(|3f'|4b af%ﬂ“gr%’hen dazol-1l-yl-propylcarba

b) (+)14- (3, 4nﬁyfﬂ)u0!q0éﬂily1}22ciodu.0m-31slté&aﬁ;yﬁro pyrimidiﬁm%/ 14846
PCT/ US95/ 1502 lic acid methvl _ -123-

hexahydr o- cyc open apyr i il (?n “é"’oar’o’o&%ﬂ c  acid-4- ni t rophenyl
ester. A (+poleties, 4- BEf | uérdahémyi)f lubropheinyidr-at ZnQD&QFJS-.’n‘et hoxy-

(L5 mol ‘"“‘*"?*%r%’&"ﬁni“‘mﬁ%%%ﬁﬁ? A e rure
130[ err] Q). ihgr r §wietrahydrarpygigicine obt Q9 ned. V\/Qsz\?dam wid L
CHC [ebr] and- ((3)-aﬂuno§ropall)1m1dazole (40 ml, 0.34 mmol) in CH,CI,
(3, 4-difl “°”€ Bherﬁl )waé st:l.:g:):(‘gd é,t x’ om tenrllpeexxaaélxgxr'g for 3 hours.
The solvent was removed in vacuum. The residue was
separated on preparative TLC (CHCl, / MeOH = 100 / 15)
to get the title compound (80 mg, 84 % yield) as a
20 white solid. Hydrochloride of title compound was made
with HCl in ether. Caled for C,H,NO,F, + 0.3 H,0: C,
54.74 %; H, 4.99 %; N, 15.89 %. Found: C, 54.92 %;H,
4.65 %; N, 15.77 %¥. M.P. of the salt: 221-224°C.

25 B x  a m P 1 e _ 4_.6
. 6=£%, 4—-D:I.-f.1uoropheny1) -1-{N-[3- '(2-phgnyli.hida'zel_- 1-yl
Propyl] }ecarboxamido-4-methyl- 5'-methoxyc§rbony1 -2-0ox0
-%,%;3,6-tetrahydropyrimidine hydrot:hlbrid_e .
A mixture of"._6- (3,4-difluorophenyl) -1,2,3, Grtetréhydro-
30 2+0ox0-5 —methoxycarbo,nyl -4-methyl-1-(3 .-bromopropYI amino
carbonyl)pyrimidine (100 - mg, 0.22 mmol) , 2-
phenylimidazole (32.3 mg, 0.22 mmol), and CsCO, (358
mg, 1.1 mmol) in DMF (10 ml) was stirred at room
temperature for 2 days. The solid was fi_lteréd out.
35 The solution was . concentrated = and sepairated on
preparative TLC (EtOAc / hexane = 3 / 1) to get the
title compound (41 mg, 37 % yield) as a white oily




c;jcl openta pyrim di ne-3-carboxylic acid-4-nitrophenyl 10 ester was
obtained as _a pale brown solid which was used in the

wist hout fuw“ﬁfrlflcatlon (crude w. 0.51 g). pa%s%’&’azs
(+)-1-3-{[4-(3,4-D fluorophenyl)-2, 5-di oxo-1,2,5,7- 15
tetrahydro-4H-furo [3,4-d] -pyri m di ne: §3§arbonyl]am' no} -

propyl - 4- phenyl - pi peri di ne- 5- carboxylic acid methyl ester.

/1% 252| gt |6 og h%folﬁ(d;) Pﬂyd:?cla&mfi&@reﬁheﬁ_‘ﬂl)g Zadm 1%& was mal;ie vluth
,2,4,5,6,7- y ro-c open i'nes carhoxyl |

acid-4-nitrop t%¥ﬁ?f0 §%a$mo salt: 9) 2% % ¢.

3-[4- et hoxyca)alimwatédalfmybpgmalsodrpﬂz 0 HC1 +yb).asomd»am!,n62 (2B 32
mol, 0.09 g). ing 10 gfle.0f v 11 @MY drl-oé'&cﬁ 'f Jé%l rreg
orvent’ vas'T

over ni ght at’ r 6 t enperature. " The™ s ved I'n vacuo
and the525  4.68si%due Was JFudilf %d by col umm chr onat ography (CHz2C12
followed by 9:1 CHerr]CdJ[err]/MeOH) to obtain (+) -1-3-{ 4- (3, 4-

di fl uorophenyl) -2, 5- d| oxo 1, 2,5  7-tetrahydro-4H. - : furd[ 3, 4-d]
-pyri ni di ne-3 @y 147a EXSIRLE 48
phenyl - pi peri dm)e 5atd txowlsl.cs-mwdrraamm N-eBf-e(2 Byridfl) -  pale yel | ow

lid (0.12- 25, CHC |t
(S:ﬁalr ac'g eri zed é)djsﬁé e_{ ’h’b P‘-’°{°Y1~3f=f$ﬁm5f€° §\nal Eﬁt&}f} e
Clerr]tperr] N[:arbbﬁré.r-lz]-lépnar 16]-@3.,@,53 Exdflarorapiényl) 4-mﬁEh;EB H, 4 98;
N, 8.87. F 8.52. 35 | e 40
(-)-1-3- {[Zu?gyigﬂ‘?ﬁuoropﬁé’ Perigclides o 1,2 5. 7- =00 6/ 14846

PCT/ US95/ 15025 -124-
tetrahydro- 4""? éﬂh%rl“zdlceeﬁl-fl% Ng; §= Ei‘i?iﬂ&ﬂ: %Kbﬂ?]r) -acrylate.
propyl - 4- phen pi peri di ne- 5- carboxyllc aci d yl ester. I n
a simlar Xm&? tureg 9f1334{F4tF3f;uorobenzaldehyde (1.0 g, 6.3
di fl uorsphenymno) 5- dinfethryll. Adetbdcitaaiey df 06 48k md, 7.5f mel)3, 4nd
-pyrimdine-3.¢ aé?%@&nLum”E@%%&%EOQXE_éé, 0.31 mmol) in benzene (10
ml) was refluxed with a Dean-Stark trap for 12 hours.
The solvent was evaporated, and the residue was
chromatographed on silica gel (~50 g) (EtOAc / hexane
20 =1 / 6) to get the title compound (825 mg, 51 % yield)
as a mixture of cis and trans isomers (yellow oil).

b) Methyl 2-methoxy-4-methyl-6- (3,4, 5-trifluoro-
phenyl) -1, 6-dihydro-pyrimidine-5-carboxylate.
25 A mixture of methyl 2-acetyl-3-(3,4, 5-trifluoro-

phenyl)-acrylate (670 mg, 2.60 mmol), O-methylisourea
en:- hemisulfate (448 mg, 3.63 mmol), and 4-
_H'ﬁiamiﬁopyridine (407 mg, 3.63 mmol) in ethanol
_ (20 ml) was stirred at 65 °C for 2 days. The solid
30 formed was filtered out. The filtrate was concentrated
ané chromatographed on silica gel (30 g) (CH,Cl, / EtOAc
=9 / 1) to get the title compound (390 mg, 48 % yield)
as a pale yellow oil. Calculated for C1'4_H13N,03F3; C,
53.50 %; H, 4.20 %; N, 8.90 ¥. Found: C, 53.24 %; H,
35  4.20 %; N, 8.60 %. o

c) 1,6 -Dihydro_ -5-methoxycarbonyl -2 -methoxy-4-methyl-1-



phenyl - pi peri di ne-5-carboxylic acid met hyl ester was pr epar ed
starting with (-)-6-(3,4-difluorophenyl)-1, 6- '

di hydr o- 2@ bépigie 5- et hoxycar bonyl - 4- net hyl - 1-[ (4- ?‘{{Woxy)_ :
~car bonyl ] pyri m di ne (overall yield 27%. 10 MP. 162-16 rerr] .
= -121.3 (¢c. = 0.52, CHCl [err]) Exanpl e 41

(+)- 1236Tetrahydrol{N—[ 4-(2- -134-

car boxam dophe y:q) pi perazi n- 1y| ] propyl } - car boxam do- 4- 15 o

met hyl - 6- ( 3, 4- (P Phemyloxy) sarkony -6 163, 4, 5- trifluorophenyl)
a)l-(2-Car boxa@y&aﬁl@wa.pl pera2| ne Concentrated sulfuric acid (15

m.) was addeda,too 1-(2- . cyanophenyl p| perazine (1.5 g, 8.0 muol) )
placed in a 2 3 | BBHUELBRt PF £ 1 adle He@‘éhtlmdnw-blmﬁtrl;oxp&}stl rred

at room tenpems&thgli-&- 48,4, She vicBThbed Kéﬂlyq_ rlmhd%g uree d on

b sol ution

crushedgi ce v ¥ gand baS|f|ed

of NaOH. The g%ﬁ%’%u Iaayer W&ng ’extré‘clzéd seB‘@F’ ti ndddw t £t OAc,

dried over K[€@ippthydaminopyridine I(ﬂ.@rSedig,aﬂ.d 60t mmolyolivients, CIVaS (15

evapor at ed m]_; (23t he pi e _was. obt a| ned as an
I SRR el Ll et

of f - lid was™ u

wi t hout furt hEJPE'BEP?PFE‘ﬁ Pon( %ssmgpecl f80n 200 M + The réact]:.QQP/t)

Conbust i on anabyationawagbtigti t 0 Anal .
al kPNt t $03R taﬂé%cqﬁqg éé& - 5.55;

Cal cd. . N .0..3
N 1530 Foutt! ¢hehe! Bafia) forincauas g1 1kered pur. The fJ.ltrate
b) (+)-1, 2, 3, Waeteensenturdtddi-4nd (cﬂtro'iﬁatographed on s:.l:Lca gel (~20

car boxam dop yl Lprop car boxam d _ -
met hyl - 6- (3, |f|k§%§o %n&fwﬂz 0)(98 /ypy#) i e the t“ﬂaeﬁ Sempeund of ¢
(+)-6-(3, 4-di ?%rreqm 1% m@ld;) 6as a white\¥bPHd148d81culated for |

PCT/ US95/ 1502%,.H,.N.O.F. + 1.0

t et r ahydr o- 22%;(016 3rr’e ox cargﬁqﬁll-4 ﬁeP 173 % J3.'12 3.65 %; N, 8.45
br onoptopy!| arﬁ‘nocat'F e Ho. 38599%.1N0 8nBB) %. ~and
1- (2- car boxam dophenyl)p| perazine (0.4 g, 2.0 nmol) _

d) 1,6-Dihydro- 2-methoxy 5-methoxycarbonyl ~4-methyl-1-
{N-[4 (2-pyridy1)-piperidin- -yl]-propyl}carbamoyl 6-
(3,4,5- trifluoro-phenyl)-pyrimidine.
20
A mixture of 1,6-dihydro-5- methoxyéarbonyl
-2- methoxy-(4 n1trophenyloxy)carbonyl 6 -
(3,4,5- trlfluorophenyl)-_ 4-methyl-pyrimidine (25 mg,
0.05 mmol) and- 3-[4-(2- pyrldyl)-plperldln-léyll-
25 propylamine (16 mg, 0.078 mmol) was stirred at room
'temperature for 12 hours. The solvent was evaporated
-;;" the residue chromatographed on silica gel (~5 g)
(f €1, / EtOAc = 30 / 1 ) to get the title compound (16
mg, 57 % yield) as a pale solld
30 N
e)~ 1,2,3,6- Tetrahydro 5-methoxycarbonyl 4-methy1-
2-0x0-1- {N [4-(2- pyridyl) -piperidine-1-yl]-
propyl}carboxamido 6-(3,4,5- trifluorophenyl)-
pyrimidine dihydrochloride.
35 1,6-Dihydro-2-methoxy-5- methoxycarbonyl -4-methyl-i-{N-
- [4-(2-pyridyl) -piperidin-1- -yll propyl}carbamoyl 6-
(3,4,5-trifluoro- phenyl)-pyrlmldzne from the previous




in 25 nmL of a

nhydrous acetone was added powdered Klerr]CJerr] 5

(0. 69

g, 5.0 nmo, | (0.17 g, 1.0 mol) and the resul t ppgshsepsi on
%ﬁoﬁﬂﬂ ux for 10 h.. "~ TLC i ndi cated conplete formation of

was heated't

t he product (
evapor ated an
aqueous | ayer

i n vacuo.

chr omat ogr aphy
system 15
phenyl ) pi per a
(3, 4- d|fluoro
powder 0 48

12. 05.

R[err] = 0. 4 3:0.5 Et OAc/ MeOH). The sol vent was
d the residue was disselved in water (10 m).

T

was extracted in EtOAc (3 X 30 nL), the separ at ed
organic extrastewawadrdedsolvedNaﬁSCﬂﬁﬁhd(Ehml) and csm¢ennraugé.H@hDved

g%lﬁlﬁbq‘ue(o tshﬂﬁ')ca Jel® %&%%f Cgﬂl as t%e el uting

ste-r)rsﬂ At3 reosrettleamﬁa&ulnq Mgy incwenbo Hjgolution
Zhn-NYY | dé Oaaliédc%'bb(}i@dﬂf@rf'zé@t B}e- raction mz.xture

he 10

phen 0XO0- pY.ri mi s obt ai ned as el | ow
Bhs pRERAFERt Y L aRt s *THE S Henant das diied
dihydrochlorldeNa§MM) &ng. céﬁeeﬁ&%aﬂed to getrike trtle ebﬁ&bﬁhd(C16 0. 31,

R) e R e D4 1 aid Mt GG e

thebEx&iplle 42zofpound was made with HCl in ether.

1,2,3, 6- Tet r apydr mawwf;wﬁﬁgmg 9% )oPhesTid g g um 1 0.8

1- yl]propyl}
-2-ox01Byrim
t et rahydr o- 2-

bronnpropylan1nocarbonyl)pyrlnldlne (43 ng, 0.1 nnnl)

anhydr ous ace

ng, 0.15 rrm»l)(+)-

nmy, 0.1
for 10 h and

car boxam dlfluorop

§el.:  CiTé4% °§0I%Ut iFon 6016 %-Y53, 40 11U} dia-henyl eund: 3 6-

0XQ- BaMelbhaxycarorylsgt-eet - k7 4B-4 30

tone was added 4- (N benzi m dazol yl ) - pi peri di ne

el PR L AT dSke (Ol

renovedlSi n vacasbenylt-Reoxesibatud dad- tréﬁiubmhapym)a&rmm

chr omat ogr aph
PCT/ US95/ 1502

20

25

30

35

§y9§mih&h§adﬁﬁ&drochloride3”0 96/14846126;
The enantiomers were separated by chiral HPLC

separation (column: chiralpak AS) of the racemic
1,2,3,6-tetrahydro-i-{N-[4-(2-pyridyl)-piperidine-l-y
1]l propyl}carboxamido-5-methoxycarbonyl-2-o0xo-6-(3,4,5
-trifluorophenyl) -4-methylpyrimidine dihydrochloride
which was synthesized in the previous step. The (+)
isomer: [}, = +80.4 (¢ = 0.2 g in 12100 ml
dichloromethane): = The (-) isomer: [al, = -82.2.

Hydrochloride salts of the ‘title compounds was made
w1tth€l.1n ether.

(+)-1,2;3, 6-Tetrahydro-5-methoxycarbonyl-4-
methoxymethyl-2-oxo-~1-{N-[4- (2-pyridyl) -
pibéridine-l-yl]kpropyl}carboxamido-
6-(3,4,5-trifluorophenyl) -pyrimidine dihydrochloride.
a) Methyl 2-methoxyacetyl-3- (3 4,5-trifluoro-phenyl) -

acrylate.
A mixture of 3,4,5-trifluoro benzaldehyde (10 g, 62.5
mmol), methyl 4-methoxyacetoacetate (9.7 ml, 75.0

mmel), and piperidinium acetate (450 mg, 3.1 mmol) in

35

in 10 nL of

(32.6

famld owéd) b3, BapERFdrél 1vdN-T43 mﬁrﬁldl)m (16



W|th Et OAc followed by 10% MeOH in EtQAc to obtain
1,2,3,6-tetrahydro-1{N- [4- (N-benzi m dazol yl ) - pi peri di n-

1-yl]pro - car boxam do- 4- met hyl - 6- (3, 4- : ._
di fl uoroﬁﬁ’e’?‘f?ﬂ% oxo-pyrimdine as an oil (15 ng, 26% 5 Pcrmflsselfsgfs_} The °

product thus obtained was then dissol ved in 2 nmL of chloroformand
0.5 n of HO in Et[err]O(1 M -13%as added at roomtenperature. The -
sol vent was renoved ~in-vacuo and the HCO salt was :

ch?r gctferl zgsend®he (100 Hﬁgvbwﬁ[s %eﬁémta@l withl B ﬂéa;n-'léeaf]er gk Anal

cal C or er er er.r err er errf,

50. 43; H, 4]“8?3: R, qi %% h “ﬁb’]tﬁf[d 6119@0 %larmrﬁ ?43" E’_rliﬁa

- Exanpl e 43 product()—)wa‘i& f(:.Be:requlpaﬁ] oYhdi smb#eﬁtyﬁ&slenapbﬁaaeddo 4-et 15

oropy 1 1} c Bt SRR U IR PR o 1 ica geh (5 7

a) 5- et hyl Fenzfikcduene / t- buwmwlzemmanﬁl /nd) teolget ghe 0.650
ml)  was 2qtle HHRARIEd(4is saﬁy%ayﬁéldéil %%hq 'n&xéﬁdét@f ?iQrOX' de.

solution (1.50 1 To this sus enS|on was_added wt cooling (5
[err] Q) comki a’%ﬁqd&ﬂﬂe%d Wqﬁ/p‘iﬁqﬁ‘arte _ until the red col or
di sappear ed. The fluffy yell ow precipitate formed was filtered,

gor s e R B gy drsraT ke Ay " Bompherap b eay Lo o

b) 51Ket hyl mertheixymethyl-6- (3, 4,‘!5)-Esiﬂtgrdaﬁphénwbkapytﬂﬁidige 0.59 ol )

I n refluxing 30 ( n1) {3 m).

When A addi tnluonﬂ%s %% F‘%ﬁﬁfl UXI ng con llktr;uged(% r'5€ -
more hour. trlﬁh@rmhml)mﬂ%vekﬁ be gr ot%ﬁ‘y8 mmol) evapor ati on €
and the resigdsp fﬁdﬁﬂ%éat J)fate 3, angl, a9 Oefmd ) stand

over ni ght at rr so ‘obt ai ne vvas filtered
washed wi taI‘F%\/va (Faa Lylam:.no \3'%&1"89 éﬁhéd gon 22; 2 qgmodl| 1Ry yijel d

5- 15 rretmmenz(afwmawa@@tgn&a Hr &S %0ifor e2thesrs. The WO
?(13/2%51846 solid formed was filtered out. Pﬂéusgﬂééggé was
concentrated and chromatographed on silica gel (~1 kg)
(hexane / ether = 2./ 1) to get the title compound (4.0
g, 56 % yield) as a pale colorless oily solid.
20 | | | |
c) 1 6- Dihydro 2 methoxy 5-methoxycarbony1 -4-
methoxymethyl- 1-(4- nitrophenyloxy)carhanyl
-6-(3,4,5- trifluorophenyl) -pyrimidine. :
To a  solution of 1,6-dihydro- 2-methoxy-5-
25 methoxycarbonyl 4-methoxymethyl-6-(3,4,5- trlfluoro-
~pyrimidine (3.24 g, 9.41 mmol) and 4-
'_l-l'amlnopyrld:l.ne (1.38 g, 11.3 mmol) in CH,C1, (20
at room temperature, was added 4- nltropher_zyl
chloroformate (2.28 g, 11.3. mmol). . The reaction
30 solution was stirred:at room t‘emperature-for- 2 days.
The white solid formed was filtered out. The filtrate
was concentrated and chromatographed on silica gel
(hexane / ether = 1 / 1) to get: the title compound
(3.70 g, 77 % yield) as a yellow solid.

35 . |
da) (+) -, and (-)-1,6-Dihydro-2-methoxy-5-
methoxycarbonyl-4-methoxymethyl-1- [N- (2-methylbenzyl



c) 5-Di bromonet hyl benzof ur azan. 5- Met hyl benzof urazan (70 g, 0.52 -
nol ), NBS (325 and benzoyl peroxide (0.5 g) were : W t h
stirring i 09‘.".1%“- carbon tetrachloride (1.5 1) with excl usi%ﬁ%&%ﬁzssture
5 for 2 days. The reaction mxture was washed w th water (2 X
0.5 1), brine, dried (Na2SO4), and the sgfvent - renoved in vacuo. The
resi due was chromat ographed -on silica (hexane/ EtOAc = 150/1) to get
é221(g) (80%T QL)]carba:ﬁblbm-st-l(?“,S-EQEIE%uaﬁl‘og-éﬁinqu- Yinidis@dJ d. |
- ri by ommnet zof yur.azan - S also isolated - as
a pink solid. &M% uré,&%eg’- o‘#l’rm ‘%’é?rz%f'ﬁ‘g%?a@ -8onet OFYCRATPERYaxitig

m xture of 5-dngtdroxyméyhhehzdf-ufdzanit>ophdAPA gxyhl8amibbnylr Et OH
(1 1) was addegl. rels : L0 .1 _of r. _
addition was ngl\lg[étgefghﬂéérg%%?%%?n &\%éénggé'#tel nu(eéc/fvaécgr 9 hO\L??g.@ The
mxture has mmal) caskded(Rimd(+hex my@Ehy brepayhasineimRed2bymgi | L6ati on.

The resul ting madlfi oA @%C%O%%é‘ﬁéifggrﬁoaﬂ Y8l Edhperati@tdMEofNg

extracted with_tol uene él . e extract was concentrated
and the resi d3A¥®t | ecTBE BRIVENt WwWag, g¥aPeEREERcARM &he cregiafues kg),

(Et OAc / hexahrtﬁuromatl:ogfaﬁﬁé@% )silid@eigdine (tollheneoypobityiiBethgl 78%)
a white so

id. 2- t hyl .
g-sbenzo[ 1,2, 51 0%F a=21)51d-/5-%3l d gete{hepF%igﬁgpm\é?%?‘é yellowpoid, i re
f 5-¥® | bemkds Fo25.tthey, 1eB&3. ol igomey, (183X shyl
g- 0Xo0- pen{ gzoag . ig)rl?ian Eog aeg © L; = lp' y di pj ygnote )é (1.22
g, 8.40 mmol) |1ﬁle o [-‘g}e"nzen% ?1.35 fg?Dmg ?Q?Fu&ggégﬁ #’%b%{g%)eggg ark
trap f & B0 HouyteldBenkehe svaBé\&por at ed, and the residue

was chromat ographed on silica (200 g) (EtOAc / CHO [err] = 5/ 100)

to get the title corrpougd (32.36, 62.1 % 35 leld) as a orange oil.
f) 2- Cyanoet hy|®¥%{ berfzo[ 2,72 LERs12 methoxyr Jypelioxycarbonyl-4-
15 ‘methoxymethyl-6- (_3 +4,5-trifluoro-phenyl) -pyrimidine.

A  mixture of  (+)-1,6-dihydro-2-methoxy-5-
methoxycarbonyl-4-methoxymethyl-1- [N- (2-methylbenzyl
) ] carbamoyl-6-(3,4,5-triflucro-phenyl) -pyrimidine (1.81
g, 3.81 mmol) and 1,8-diazabicyclol5,4,0]lundec-7-ene
20 (0.28 m1, 1.90 mmol) in benzene (10 ml) was stirred at
room temperature for 4 days. The solvernt was

evaporated, and the residue was chromatographed on

silica gel (~500 g) (hexane / ether = 2.5 / 1) to get

the title compound (1.2 g, 91 % yield) as a yellow oil.
25 No rotation was observed for this compound.

¥4%x) -1,6-Dihydro-2-methoxy-5-methoxycarbonyl-4-
) it&,&#&s?ﬁethyl ~1-(4-ni tréph.enylaxy) carbonyl
-6- (3,4,5-trifluorophenyl) -pyrimidine.

30 To a - solution of 1, 6-dihydro-2-methoxy-5-
me{:hoxycarbonyl -4 -methoxymethyl-6-(3,4,5-trif luoro-
phenyl) -pyrimidine (1.20 g, 3.49 wmmol) and 4-
dimethylaminopyridine (0.51 g, 4.18 mmol) in CH,Cl, (20
ml), at room temperature, was added 4 —nitfophenyl

35 chloroformate (0.84 g, 11.3 mmol). The reaction

| solution was stirred at room temperature for 12 hours.

The white solid formed was filtered out. Trials to
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-128- : nmet hoxy- 1, 6- di hydr opyri m di ne-5- car boxyl at e. A m xture
of 2-cyang-ethyl 3-benzo[1, 2, 5] oxadi azol - 5- yl - 2- pr opj | -dcryl ate
(19 g, %’9.9ﬁﬂxa4ﬁml), 3 met hyl i sour ea hydr ogen sﬁ%’gg%’l 5.3 g,
88.9 mol), 5 and 4-di net hyl am nopyridine (21.3 g, 175 mml) in THF
(200 nl) was stirred at 65 [err]C for_gagours. The sol vent was
evaporated and the residue . was chromatographed on - silica gel (-300
9) (hexane bultli®ic the? druble Pro@RictB on silicd J¥1 A1y iHyEr&PPPOYNd as an
orange oily % lid, This. 10 . reactjon was r'e%eated for many tinmes and the:
yi el ds r%esdtﬁ%é?r%‘%}é%ot%s%ge start ate::.als-. Theé crude :
g) 6- Benzo[ 1, prodmeddiwezo|uded/| in- chdyheRenBtbpx wiflout any further

pyrim di ne-1 5-diggarqxylic acid 5- (2-cyan-ethyl) ester 15

1-(4-nitro- pﬁenyl%El ester. To a solutiont . of

2- cyan®et hyl - 6-'benzo _ [1, 2, 5] oxadi azol - 5-yl - 4- et hyl - 2- met hoxy- 1, 6-

4- di net hyl am nqQRyri di ne : .12,

(75 )Y .”%"Ymethyfle'r’r]ﬁg* [4rd2 -Peddyl) -piperidin-1-y1] -

ni trophenyl cpropgldcarbamoyd-66 (3,4} 8~221ifI0bro-phdhifl) -pyrimi®hid) ON

m xture was slowy warned to r.t. -at which it =~ = was stirred for 20
hours. =~ Then, the solvent was evaporated and the residue was -
puri fied by Al asmizbhwen 26f (ehr dpatddhedirp-R-methosdy -Si-atHadGH [err] /

di hydr opyri anim519€Lm>t#ﬁié6-2(-%€@1213:rﬁml mf%ﬁyc'ara_ﬁ%??%a-[ errl
1]

oo il eibony LA SRS 0 e AR 0 100

30 et hyl carhepidx §-1-(314pHerrpif luanapheny Parpimibyidine 6and 3-

dlhydrO-pyrlmhdw26p§rsa9m9xP&gbeidin-1-y1§:§¥dﬁyrahﬁHe- (215 mg,

6- benzo[ 1, 2, 5] gxadi azg| - 5- yI - 4- et hyl.- 2- ST _

net hoxy- 6H p}rgén' d?'FéUl,!s’?&i c%'ibB’ié@i At Zoom temperature. £Qyaddet hyl)

(es;ezl?-f4- nhoupphenyrheesiclivent?. Wag, evapbrited aldd!the ?&‘ésid'ue | |

R -(+)-[err anj 1. , - i ,

CHerr]d [er%?rﬁégé%?g%éhs@ﬂEﬁé&éfﬁgom(’%‘gﬁgb/aw& r;mio)o /P&ls)lo hour s.

The sol vent Wesgetafdeattddle grmpownd (115 mg, 22 % yield over 2 :
steps) as a yellow oil.

20 h) (+)-1,2,3, G-Tetrahydrb-S-nethox?carbqnyl_
~4-methoxymethyl-2-oxo-1- {N_? [@-'-e--(z?pyridyl) -
piperidine-1-y1l] -propy"l'}_ca'-rbo'x'am-id‘o-
6-(3,4,5-trifluorophenyl) -pyrin'\:l.dine'. dihydtochloride.

25 1, 6_-Di_h-ydr.6 -2-methoxy-5-methoxycarbonyl-4-

mghbloxymethyl-1-{N- [4- (2-pyridyl) -piperidin-1-yl]-

}E_:arbam_oyl -6- (3 +4,5-trif luorofbhehyl ) -pyrimidine

f""ﬂ_, ‘the- previous step was dissolved in CH,Cl, (5 ml)

and HC1 solutiom (6 N,0.5 ml) was. added. - The reaction

30 mixture was stirred at room tempei‘a_ture 'for 4 hour.

KOH solution (1 N) was. added to neutralize'thez reaction

- mixture. It was extracted with CH,Cl,. The extractant

was dried ( Na,SO,) and conc_enti:atéd. to get the title
compound (106 mg, 94 % 'yield) as a pale oily solid.

'35 lel, = + 78.6 (c = 0.5 g in 100 ml dichloromethane).

Hydrochloride of the title compound _was made with HC1

" in ether. Calculated for C,H,,N:O;F; + 3.8 HCl+1.8

-



WO 96/ 14846 ' PCT/ US95/ 15025

-129- : | due was chromat ographed on silica gel (100 rr
/.EtOACc = ?&@éjo get the two diasteroners of the F%F’g%zogr?%%un
(1.03 g intotal, 49%. 5 i) (-)-2-Cyanoet hyl

6- benzo[ 1, 2, 5] oxadi azol - 5-yl - 4- -139-

et hyl - 2- net hoxy- 1, 6- di hydr opyri m di ne-5- car boxyl at e. A m xture
Ef [( )2 2] cyeEumdnlyl c, le_stee% H6- 5.80%; N(8 .02 %. Fcr:]undlz c, o
enzo[ 1 5] ox -5 -4 t y-1- (1- phenyl - ethy
car barmyl) aagalﬁl;z/%ro pﬁ{yrl m%én% 5la rrg 9% car boxyl at e (557 ng,
1.11 mml.) and 1, 8- di azabi cycl o[ 5, 4, 0] undec-7-ene (82.5 m,
0.55 mml) in Examp 1é)eggene(15 m) was stirred at 50 [err]C for 1 hour.
The sol vent was evapor at ed, and the residue was

chr omat oY aphed 9 %id 4 36 (RRCYalYAEg- 5 pethexyfarbetivhc4r 15 2 N

NH err] in M%Olﬂuet@obcy’lﬁdtﬁ)ylomeb:weIl-f{lm Clwpound yrid 240-ng

68.5 %yield) as,a yel 94 59 | N% otation %serve f.or thls
conpound. pi %/ ’J( \)q%eB'e 7¥L b 5] ox?cﬁ'&zﬂ)yls}ﬂaﬁ ?H‘y‘?"‘ziﬁ'é?hoxy-
20 6H pyri rd-daan,et,Js-B::diﬂuckmghenyl)aepylruﬁidfneydﬁhydbybhloride. ester

o O e Bk Sl 5By o-A me il Blme t Bopydur iy 2poct V!
di hydr ogr i mi dimet’rémma;a-sﬁe(:(mﬂg;imwmqnnhn—nsrimdme.
4. dimet hyl am nopyri dige(e o, dF 8l | 0} Ll e A pyakd I Arab e by -5 -

m), at O [err]C ., was a d4n|trop enyl chl oro ny,
0.81 mol). THe EARKBAITRORE hnd -Meloxyme tipy detltol N1 (2at whi ch

it was stirred nféﬁh%é&@ﬂf/i) ] carbamo?le-éntyﬁm s%&leﬁfap@fat eaﬂﬂh)the
resi due was purifi.ed

: ash colu hr omat o phy

Sigerr], CcHO P& ™ ine ét%)ll = SBg/ 1;“:;' g Oget "E“Pfg{ kit 5 g’tm% (301

ng, 93 %6 dlyazdhi)cxaslca[.’y,eﬂ Jovarstec€7-ene (0.28 k)X, )1 -%0 mmol) in '

(Benzo[ 1, 2,5] 0 i&t&j b

et hyl - 5- {N— [ 3- ?%(H @'car ony 5‘% Qﬁg%g% %er?%om ]_:emperaturﬁ )for%pyl 1}

car boxam do- 2- Sg¥s--1, Bpdvientr iwasdiewaporated, and the res:.due was
chromatographed on silica gel (~500 g) (hexane / ether

= 2.5 / 1) to get the title compound (0.92 g,70 %) as

20 a yellow oil. No rotation was observed for this
compound.
b) (-)-1,6-Dihydro-2-methoxy-5-methoxycarbonyl- 4-
methoxymethyl-1- (4- nitrophenyloxy)carbonyl'
25 -6-(3,4,5- trifluorophenyl)-pyrimidine
To.. a° solution of 1,6-dihydro-2- methoxy -5-

me "hoxycarbonyl 4 -methoxymethyl-6-(3,4,5-trifluoro-

_.hi‘isﬁjzl)-pyrlmz.dlne (0.92 g, 2.67 mmol) and 4-
dimethylaminopyridine (0.46 g, 3.74 mmol) in CH,Cl, (20

30 ml), at room temperature, was added 4- nltrophenyl
chloroformate (0.75 g, 3.74 mmol). The reaction
solution was stirred at room temperature for 2 days.
The white solid formed was filtered out. The filtrate
was concentrated and chromatographed on silica gel

35 (hexane / ether = 3 / 1) to get the title compound
(1.01 g, 72 % yield) as a yellow solid.
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- 130- To (-)-6-benzo[ 1, 2, 5] oxadi azol - 5-yl - 4- et hyl - 2- met hoxy-

6H pyri %ﬁ -di carboxylic acid 5-(2-cyanoethyl) PCEsE/15025

1- (4-ni trophe ) ester (100 ng, 0.19 mmol) in dry THF (10 ml)

ammoni a (gas) was introduced with a 5 bal | oon at roomtenperature. It
was stirred at room tenper at ur€4®+ 14 hours. TLC and [err]H NWMR

of the reaction m xture showed that the reaction was conpl ete. :

NaCH (1 N, 3M ) wds)addéctDihydmoor2 empbhaxy-E -métkoxycarbonyll-das stirred
for 6 hOUfS,mE'Ghoi%Ei:ﬂi}l(-‘iJ\{zf]“[&'i)(zl%&rricw’ff Bigtialh-tagyglirred at

room tenperature f evapor at to get a
white sol i d PXOPY }mlwn%s-ﬁrs@d 4diS-&xdifluogophenyd } rpyripidine. A
m xture of txe crude prodyct o rqn the @bove stoep £ 4 15 (¢ .di yet hyl

am nopyri di

di met Y1 ani %pﬁop%n%gd&%chﬁﬁ%&?ﬁiﬁe hJHF('J’ctPlPB‘rYH@rb°nY1('96 ng, 0.5
mol ) in CHmethdkyrethyl45- fdyniarophenyddxst) clamhmnyl- “tenperature for

4 hours. Met 14 ( - - _
phenyl - pi perélucﬁ ne- § g?%@%&?*?éﬁ%ﬁé’ nﬁyrém%d&ﬁ?l) Wa 20™9  84d84. The
reacti on m ek \ﬁ&'sd S Mre@-myrishn ) plperiénpelayiﬂ epkropylémhiners. The

;g: V(egt g;"’as &vew Qﬁ%ﬁﬁ 77 mmol)a%st B%:. I‘Q:B%m g%&p@%%% )h?g ggt S't lhleca.

titl &d%onpoukr }A\%‘S’ésvxhl ?EeSSPP-UePEOV’&anBP%%Q\I%F‘@Sthe rgfidue st eps).
I[{tarr] = ;ﬁo%&om&t/ﬁfﬁﬂh@dl&@ pfephﬁrx.clgcnclg tA Mébéﬂmlﬁ\dq : gﬁ]ge with

i n ether e sa err ed for
Clerr] H err]”ﬁ[oe’FAr‘j &‘g 12 J1IEP ¥ gy sne o“]tdis%t‘r‘w%fgm‘é?cg ggéé H 6.31
% N, 14.63B3%% Roiakd) Cas_ a yellé8.671% H, 6.08 % N, 14.66 % 30
Exarrple 44 6- (3,4-Difluoro-phenyl) -1- [3-(3',6"-di hydro- [2,4']bip
yridin -pro | car bano nmet hyl - 5- ' '

met h car bo'if)yl(?)-'d( .13.26grgty@]w§:19d$opythm¢nebgsyl- “hydr ochl ori de.

a) 1-(3-Am npjeundayme tHYL | 2-oxe/l 1 PPNL 4 D2 0pPELEYAS -
piperidine-1-yl] -prepyl}carhoxamido-
6-(3,4,5- trifluorophenyl) -pyrimidine dihydrochloride.
(-)1,6-dihydro-2-methoxy-5-methoxycarbonyl-4-

20 methoxymethyl-1-{N-[4-(2-pyridyl) -piperidin-1-yl]-
propyl }carbamoyl-6-(3,4,5-trifluoro-phenyl) -pyrimidine
(290 mg, .0.49 mmol) was dissolved in CH,Cl, (5 ml) and
HC1 solut:Lon (6 N, 2 ml) was added. The reaction
m:.xture was st:.rred at room temperature for 10 hour.

25 KOH sclution (1 N) was added to neutral:.zed the

i@‘n m::xture It was extracted with CH2C12 . The

jant - was dried ( Na,SO;) and concentrated to get

ftle compound (180 mg, 64 % yield) as a pale oily
solid.[e}, = - 31.4 (c = 0.44 g in 100 ml

30 diehl_orometh'ane)'. Hydrochloride of the title compound
was made with HCl in ether. Calculated for C,sH;,N:O;F;
+ 2.0 HCl + 0.8 ether + 0.8 CH,Cl,: C, 50.59 %; H,
5.78 %; N, 9.22 %¥. Found: C, 50.86 %; H, 5.82 %;
N, 8.75 %. | . |

35
Exanmple 51
1,2,3,6- Tetrahydro S5-methoxycarbonyl- 4 -methyl-



hydr obr ori de. WO 96/ 14846

PCT/ US95/ 15025 -131- n of
2:.4' -di pyr f Q@‘o g, 32.0 mmol) and 3- br onopr opyl a%cﬁuéﬁln%iso
hydrobrom de (7.0 g, 32..0 mmol ) in DW (50.0 nL) and acetonitrile
(50.0 nm.) was heated at 90- O5[erf4f.for 1 h. After cooling, the
white solid that came 5 out Wasfiltered washed with Et[err] O and
dhi ed. The ] 2- %xeeuhefnl-l[qw(z ﬁg r)t.r at eql,iper;eimgagaieyu,]jadand

t hen eate 5[ e sol vent S eva e

and the white PE?PHES ﬁggq‘%'f"f%‘}%e@'\/ﬁ't \ig ‘&"{#_ € and
filtered. The ddhtrdwecthlaz'g.ldte.of the sal t vvas 10 11. 6 g (97% .

b) 3-(3", 64 J&%]E 2 | PYEL amne
To a sol ut | ())nlﬁ P2¢ ?Lc am n gbyg/l gE§¥P‘u£r°¥%°n¥g') “’y’] pyridi ni um
br oni de hydrobronide (0.66 g, 1.75 rrrml) in 20.0 nL I\/EO—l was added

NaBH4 (0.101 gp 4i6tup®leriB,a,s- tr1§fmb&o@>%htz'a9.%hyﬁée Ef Fon gnxture
was stirred for en quenched ati on, The

sol ution was cHMC&hrr @ﬂ%nﬁfﬁpﬂe% bas Pf-iBdd “Hr't h72‘b mmo 13 @osatshH

solution to pl-biﬁerlazihli&ﬁlt &d:e\MaR‘J& (@ldCIn[g‘l”d 16 nmol) in Ben2emle) (1 i ed
over MgSOM4 and Pe sol v,

n.t
t ogi ve3- (3", 6' T h &rso V% %ft]f?%?rFBWR?Fafurfl )for 2 dayBrop);qk%ﬁn ne as
an oil 10. 3_7 gsomﬁemyl eldas | tevapomsaed, and n the nextessitdye | mwad at el y
. ‘[""3t ?gut GDU(Vj: ]hly bﬁgtgé?gphed onCh81§da% gQ‘lfI ug'boggh‘?ni‘xle&a}ze / ether
i pyri di nyI 1 7I ) Spr dpylldar Fanodet 4-the hytisle compounahox e &0boigy -

-oxo- 1,2,3 6'qﬁ§ﬁﬁ§{i¥€i9ep¥r id8 i NBixture o'EYQ'IJ.%C hhd | €8and0 i somets
solutlon of d|flgﬁrophenyl) 4- et hyl - 5-

met hoxycar bonyfc? FlteﬁFth enoxy) car bonyl - 2-o0x0-1, 2, 3, 6-
tetrahytBo-pyrimdine (20 ng, O0.045 mmol) and 3-(3',

?rrmldl) h?/gr(cj]-lfeﬁi é'[ erl$ijﬁ¥%g}rl#5m%%h°xy'§\é§°)§$ ﬁélﬁr lr ﬂio% nggg gt 8?3 for
3 days. The (2,4,5-trifluoro-phenyl) -pyrimidine.
A mixture of methyl 2-acetyl—3-(2,4,5-trifluoro-
phenyl) -acrylate (1.60 g, 6.20 mmol), O-methylisourea
20 hydrogen hemisulfate (1.07 g, 8.68 mmol), and 4-
dimethylaminopyi‘idine. (1.06 g, 8.68 mmol) in ethanol
(10 ml) was stirred at 65 °C for 2 days. The solid
formed was filtered out. The filtrate was concentrated
and chromatographed on silica gel (~50 g) (CH.Cl, /
25 EtOAc = 9 / 1) t:o'get the title compound (982 mg, 50 %
yield) as a pale colorless oily solid.

+¥, 6~Dihydro-5-methoxycarbonyl-2-methoxy-4-methyl-1-
(4-nitxo phenyloxy) carbonyl -6~(2,4,5- trifluorophenyl)
30 -pyrimidine
To a solution of . l,6-dihydro-2-meth0xy-5-
methoxjrcarbonyl-4-met:hyl-e- (2,4,5-trifluoro-phenyl) -
pyrimidine (600 mg, 1.91  mmol) and 4-
dlmethylamlnopyrldlne (280 mg, 2.29 mmol) in (:'Hzcl2 (8
35 ml), at room temperature, was added <4-nitrophenyl
' chloroformate (462 mg, 2.29 mmol). ‘The reaction
solution was stirred at room t'emperature' for 18 hours.



solvent was renpved in vacuum The residue was separated on
preparative TLC (CHC [err] [/ MeOH = 100 / 15) WO 96/ 14846

PCT/ US95 -132- t he
title con“b&ogégmﬁlrrg, 89 %yield) as a yel | ow sol Ipérrmés@nﬁl%

Hydrochl ori de salt was made with HO in ether. MP. of t he

salt: 242-244[err]C. Calcd for -142G err]JHerr]Nerr]Jerr]Ferr] +

2.0 HO + 1.05 CHOJerr] + 1.05 ether: C, 48.32° 5 % H 5.35 % N, ’
8.74 % Fourkhe wigteigsabidsformed was fiktésed;oht.8. TheVfiltrate

Exanpl e 45  yag cdiicdnbrhitdd HﬂH Qﬂ’ﬂ%ﬂtgt} Igﬁpo H Qg&q'calsggh Qrgayl carba .

10 oyl ) - 4 nmet hyl - 2- oxo- 1 tetra pyrim
carboxyli ¢ adld nidtdRaned &ath er = 4 A 1) P @eonthectitle compound,

6- (3, 4-di f | uorophawy, )1é-¥BEtwldp-as wh:r.te solid.
met hOXécar bonyl -1-(4-nitrophenoxy) car bonyl - 0X0-
1,2,3 t etrahydro-pyrimdine (100 ng, O0.22 mml) and 15

r1r1 (3-am n;)pr(d’)yll).Sﬁmwdbe-%&dﬁhoaﬁj&méxydhﬂﬁwﬂﬂiethlil lt- (10
Memoved i vadi (- (2SPr ERT, Pt i IYIR: prona hod oaB I PRL T

(cHd [err] / ﬂ%(ﬂi&tﬂi{fﬂum-lbhen?l) tpygbmidémetit| e conpound (80 ny, 84 %
I d 0 | d . )y d
yield) as a midtur® SOl igk  Hydrg ‘r?ﬂ]lﬁfdﬂﬁéj mét éﬁfﬁ@&k’g ¥yas nade

:

with HJ in ether Cal cd for err]H[e [err]Jerr 3H[err]O
C, 10 5umetbhpRy-4-gethyN-1s (4o n4 tropienyd oxy) sAvbanyl - 4.65
% N, 15 77 ®-(4,R, mttztmmctphé&g;llmﬁmiﬁne éﬁglo mgs  &.1462 m
Pl {N—[3 (2 WM' i3Rd 13541 (érpyrldyl)-plpeéldln 1-yl Oprrg pyfgmlne | (

) propyl ] }car U&)Samgdomaaﬁt tupb15- washskyrzedoay| rdom cvemperature for

-1,2,3,6-tetg Wf})@' ”Téﬂjén&%f?‘g% ﬂggréqggﬁmated a%dnfﬂeurxeegid@e

(3, 4- dlfluorophen
2- 0x015- et h&epaxates, pmpﬁépﬁyfﬁl}v@smﬁonéﬁligéyl/ameﬂﬁ /2N NH3 in

car bonyl ) pyr Maofi 8220 (/190/ 1)0to gék 2Zhe tA¥le .co und (59 mg, 72
phenylim dazgl ele(l?az) as a ye%.%. n’m)ll? and CsCg err] (35

e) 1,2,3, 6- Tetfdhydro-5‘-méthoxycarbény1 -4-methyl-
20 2-o0x0-1- {N [4-(2-pyridyl) - piperidine -1-yl]-
propyl}carboxamido 6-(2,4,5- trifluorophenyl- pyrimidine
dihydrochlori.de .
1,6-Dihydro-2-methoxy- Smethoxycarbonyl -4- methyl 1- {N-
_[4 (2- pyr:.dyl)-p:.per:.d:.n 1- yl] propyl}carbamoyl 6-
25 (2 4,5-trifluoro- phenyl)-pyr:.m:.d:.ne (59 mg, 0.11 mmol)
| : igsolved in THF (3 ml) and ‘HC1 solution (6 N, 2
Was added The reactn.on mixture was stirred at
roumts emperature for 6 hour.: KOH solution (1 N) was
: added to neutralized the react:.on mixture. It was
30 extracted with CH,CI1,. - The extractant was dried. (Na,S0,)
and-'co'ncen'trat:ed' to'_ get the title':compouhd (50 mg, 87
% yield) as a white solid: Hydrochlor:.de of the title
compound was made with HCl in ether. Calculated for
| CpHyN;O,F, + 2.0 HCl + 1.0 CgH,, + 1.0 CHCl,: C, 49.68
35 %; H, 5.52 %; N, 8.52 %. Found: C, 49.22 %; H,
6.11 %; N, 8.59 %. M.P. of the salt: 239-243 °C.




m::;, 1.1 mol) in DMV (10 mM) was stirred at room tenperature for 2

days. The ' s filtered out. 35 The solution waspcgRRGSNbAN! €d
and separ?Ql“[i)ggtf“qﬁ%a preparative TLC (Et OAc / hexane = gc? 1) to get

t he title conpound (41 ng, 37 %yield) as a white oily WO
96/ 14846 ' -143- PCT/ US95/ 15025

- 133- solid. Hydrochloride of title conpound was nade with

HC in ether.Exaduple B2 the salt: 278-282 [err] C

S35 o0 TOGaAS A A EL LA TRSL (b yd=Be byngd il O ©
4.69 % N, 1bieycdpl3.2.1]octs@myllipuopyhearkangyd] 46 -methyl-@rox and
(-)-3,6-D hydrg=1, ﬁ'.\‘3[.%‘-(t%'lﬁbﬁﬂfaffé:pyrimidiﬂ'ea%r-'dﬂ%:??{“: acid
propyl }C%II‘ boxam dgl'fre nmet hoxy 10 car bonyl - 2- oxo-6- (3, 4, 5-
trifluordphenyPe® eRLPT pyri m di ne di hydrochl ori de.
g) Z/eg hyl _2]: i’iceta) -3-3|3n£y15(—j£ ;pflxhgymosghgufg):mbxba}zel] octaﬁz-la&dm xture of
,4,5-trifluorghenza e (1, : et acet.oacet at e
(' 0.81 i, 7.5‘9%%’5??3,’9% inone 8?‘6e#i disHi urﬁsacrgg?a%‘g°3(ﬂ§ Hé? o?%?e?ﬂml) in
benzene (10 dropwid¢ waeatef | dnoedaw sdletDean-d aphenydp fmagnédilour s.
The sol vent r g, d r@sizque r ed on
silica gel (V\%r@(ﬂ?%t g&?%/ \ﬁgkatr?g%?oﬁ 1%;1‘%??.6) Fgeggli%@?t I@'gQ _
conpourkl (825 eRRtHAuedyas| gpch a ratgs to madnhainmia cgenthe refdyxi.soners

(yellow 0il). once the la}idiMEU?N:was complete, the reaction mixture
uor o-

2- met hoxy-4-nmet hyl -6-(3,4, 5-tri

phenyl ) -1, 6- di‘f@%r%‘?ﬁé?‘?n?ﬁi ﬁ@-fglla‘artﬁ&mré‘tté%mzaf"r 1 hapxfur £004£d net hy|

2- acet yl - 3- ( 3, Frdom fHanperature, pqurssylogveac2pitamd of78rtughed §8enmol ),

O nmet hyl i soure - hem s e. (448. 3. 65 l, and 4-

di met hyl am nop%%l%i]far‘]%e w k?wg%?%ﬁm%%ﬂd[g%ﬁd%t h%ﬁ%FQXtragée%l )3was

stirred@t 65X fl®0 2mbayxf etiylsoardtate. The combined organic .
extracts were dried (K,CO;), solvent removed in Vacuo,

and the crude product was chromatographed on 500 g of
silica packed with CHCl,. The column was eluted with
CHCl, (1 L), 5%EtOAc-CHCl, (1 L), 10% (1 L), 20%, (1 L),
20 30%¥ (1 L), 50% (1 L), 100% EtOAc (1 L), and 10% MeOH-
EtOAc (2 L), to give 11.8 g (40%) of the desired
broduct as a slightly yellow oily solid. Anal. Calc.
for C,H;N,0,:. C, 81.87; H, 7.90; N, 4.77. Found: C,
81.63; H, 8.01; N, 4.70. | |
25 o | |
 b) 3-Phenyl-8-azabicyclo[3.2.1}octan-3-0l:
: "___-{;u;'e of 5.10 g of 8-benzyl-3-phenyl-8-azabicyeclo
2s1loctan-3-0l (17.4 mmol), 3.15 g of 10% PA/C in 50
mL of 95% ethanol was hydrogenated in a pressurized .
30 bomb (200 psi) at 60-70 °C (bath temperature) for 16
hoﬁrs. The reaction mixture was filtered through a pad
of Celite, and the solids were washed with 5 X 30 mL of
methanol. The combined orgariic extracts were
concentrated, and the crude product was chromatographed
35 . on 300 g of silica'packed.with EtOAc-MeOH-isopropanol _
(30:2:1). The column was eluted with EtOAc-MeOH-
. isopropanol 25:2:1 (1 L), 20:2:1 (1 L), and 15:2:1 (1




30 formed was filtered out. The filtrate was concentrated and
chromat ogr aphed on silica gel (30 g) (CHerr]d[err] / EtOAc

1) t I d (390 , 48 % I d) II
Oi)|.OCg.|eClﬂ;k?l fore ((::Frenr)?ija[egr]N[g?r]Qerr}/:?Ferz]; C, ai&,@g&% O\,N

4.20 % N, 8.90 % Found: C, 53.24 % H, 35 4.20 % N, 8.60 %
c) 1, 6-Di hydro-5-met hoxycar bonyl - 2- metipxy - 4- net hyl -1- WO
96/ 14846 _ - PCT/ US95/ 15025

- 134- L) to- gitveo PhiéygoxBo%ar byt he 6 de idem tprédiulot oabera/l )

-pyrimdine. of t
P8 i hyar o, BhighELy y§§llo@l oi%“‘sb‘i@d fana® l1c. for cimm0;:

(3 4, 5- trlfIGor'Z)apﬂ%hyH) Byt3wmi Ni né §9 Bound: cﬁrfbaﬁyﬁat,eH 8(-535

1.23 mol )N, 6a8d. 4- di et hyl am nopyridine (195 ng, 1.60 mml )
I n CH[%rr]CI[err] (15 m), at roomtenperature, was added
4-ni trophenyl - + chloroformate (322 ng, 1.60 mol). - The

reaction c)d- (Soliunlitfrlumpheﬂybﬂ-m-t tzoomhmar:yt-ar-ph&ayﬂad&vs 10

-crgﬁc\gﬂitﬁgt Z? %Lg% togrfl o il o??gﬁlgf%%yg l traﬁ: G'Mtﬂylm?CHCI [err]

/| CH err] OH ex®-1, l)3t 6- getrahrdrotprdimbdpnana carboxyl(ﬂ!)G mgedds %

yield) as a pbing sestéy. Cal cul ated for
C[erJ]H[err]N[errLQerr Flerr] + 1. Jerr]o C 50.71 % H 3.65 % N,
5 1Xtpgen Pt c24§o f&o/@fH Phenyl -razabicyplo(3.2.1] q)

4
N?[? ?gd“’ a%mmxal S(ﬂgzt hﬁd{d?ﬁ(;é@@&hﬁ 8et m%b 3, 6-tetra -
pyr| ridin car
3,4,5-trifIb ph"entjjsf pyr rbrﬁ‘%h' arb %‘ax‘ﬁhd;& P amethpxy (
, 6-di hydro-&rbomgﬂ.hdx—ymatbxyM-s- (3,4- dlfluorophenyl) -2-0x0

Ze i A SRS OKY) GRS (167 mg ae Kby o 44 | HRGRPTOTY)-

4- et

3- [4@ pyrumalﬁmramﬁntsw(? foy cryshasis) acnfn&I(i_@ P wW0@E nmol )
was stirred gdhdi¥IMwere heét%@eé@tf&ﬁﬁ:@rtégpéﬁfﬁreTfﬁrsQlH&@i‘s""as

evapor at ed
The react:.on mixture was cooled to room temperature,

8.
1,
{
(
1

and the crude product was purified with preparative TLC _
(2000 microns, 10% MeOH- EtOAc) to give 290 mg (43%) of
20 the desired product as a sl:.ghtly yellow viscous oil.
' Anal. Calc For C, H;F,N,O; + 1.0 Methanol C, 61.99; H,
6.38; N, 9.33. Found: C, 62.12; H, 6.02; N, 9.58. The
hydrochloride salt was prepared by dlssolv1ng 150 mg of
the free base in minimum EtOAc and excess 1N HCl in
25 ether was added. The - solvent was decanted and the
ted oil was trlturated w:.th ether to give the
hlorzde as a sl:.ghtly yellow powder: Anal. Calc.
,.,H“,.F,Nps+ 1.0 HC1 + 1.2 H0: C, 57. 50; H, 6.01; N,
8.94. Found: C, 57. 76; H, 5.82; N,_B 50.
30 . -
Example 53 and Example 54 .
1,2,3,6-Tetrahydro-1-(N-(3- (3 imidazol l-yl)propyl)am
ino) propylcarboxamida-S-methoxycarhonyl -2-0x0-6-(3,4-
difluorophenyl) -4-methy1pyrimidine d:.hydrochloride and
35 1,2,3,6-Tetrahydro- 1-(85(3-(2_indol 3-
' yl) )ethyl) amino) propylcarboxmido;5-methoxycarbony1-2
-oxo-6-(3, 4-difluorophenyl) -4-methylpyrimidine




and the residue chromat ographed on silica gel (-5 @) (CHA [err] [
Et CAc —30 0;96)1% get the title conpound (16 ' ng, 57 %ymg;gj;)sogs a
pal e solid. 1, 2, 3, 6- Tet r ahydr o- 5- net hoxycar bonyl - 4- et hyl -
2-oxo- 1 -{N-[4-(2- pyrldyl) - pi peri di ne-1-yl ] - _
propyl } car boxam do-6- (3, 4 5tr|fluorophamﬂ) pyrimdine
di_hydrochl ori de. 35 :

1, 6- Di hydro- 2- hydroshleridenhoxycar bonyl - 4- met hyl - 1- { N-

[4-(2-pyridyl )IIE"M'égghﬁat}’é lrdd P G LADY 1-Pmixture of 89 m
(8,4,5-trifluoro-phenyl)-pyrim |ne {romthe previ

PCT/ US95/ 15025k, 2,3, 6-tetrahydro-1-{3 bromopropy}ggarboxamldogfse51
?Io S;olmv>ed in dig dr]Qdﬂ‘ﬁdn}(ﬁ-ﬂt&eﬂﬁﬁlWncsimﬁaiﬁﬂubi%phegyl) -20btbi on

: was adde r ure irred_.at.room
terrperat%re f FYHD @%4583 éﬂ ’ \',\g&)(.“L“'“ﬂ).L \ﬁi thiedo ﬁ& OH&heral i zed

t he reaction mtxd:leaphlBes (29 10 \m@oéxlpzﬁBt—anh.mbpl:roﬁ&ll@h.ﬁu.da‘z‘béeexﬂbact ant

compouna (16 ™ ‘OfmEHRERhEL]) 09 RECTER KT I8, 3 onh oPRue of

the title conparekPRiberibecvere rheﬁltednaetneflux tempecatumaaf:eu Rob

Gerr]Herr] Nggyd A sgglE&ar o *tk?e %'f%aritf&v@ -FHE Peﬂ@:ed with
CH[err]CI[err] % C,
54. 00 90 g{% %e 71%1@ in 'MeOH (10: ]f')l) (t? glvgnothe ‘title

(-)- 3|§3 Di Bydrwﬂpdxuzdél (2 pyhedyhydrochlondas}oegwem@e éré’ﬂ)ireSd by
propyl } car boxa car bonyl - 2-.0%0- -

trifluor ophenﬁ%sﬁf’ﬁﬁrﬁl E’Ee J‘)élﬁyrcf?ﬁlgﬁ dtmd'élﬂ'lw oEgt.OAc' andThe
enantioners vexeessel¥ atBal LHyp ethea wHBLCadded ustpadr ahpbonmérel unm:
?2' E);llr ngl;l SA‘S) ﬁ%c?ﬁ%\l. %%ﬁa Oapparf}'rtz 3, TP tebhaledngsds (Pilfered,

car boxdm do- smhﬁﬁwbnlbcmwelzr omdedr%sdmsder high vacuum.
-trifluorophenyl)-4-nethylpyrimdine dihydrochloride whi ch was

96/ 14846

synt hesi zed |n t he preV|ous step. _The (:+ = +80.4
(c = 0.2 g 1%y 3 1§pTefFabydro-1y (N o%‘t#%“felﬁ%’{’f h%ﬁﬂe
[err] = -82.2.irtH) propy&daﬁbbbﬁmm-ﬁlﬁahﬁxyéﬁlbd:ﬁﬂa-20dsxou6|d$3w&s ‘made
difluorophenyl) -4-methylpyrimidine dihydrochloride (12
20 mg): Anal. Calc. for C,H,F,NO, + 2.0 HCl + 0.6 ether

'+ 0.3 CH,Cl,: C, 49.31; H, 5.76; N, 13.12. Found: C,
4%9.07; H, 5.78; N, 13.28.
1,2,3,6-Tetrahydro-1-(N-(3-(2-indol-3-
y1) ) ethyl) amino) propylcarboxamido-5 -methoxycarhonyl -2
25 -ox0-6-(3,4- difluorophenyl) -4- methylpyrimzdine
hydrochloride :
¢{2¥ mg) ; Anal. Calc. for C27H2,F2N504 + 1.0 HC1 + 3.7 THF:
¥ 60:.58; H, 7.25; N, 8.45. Found: C, 60.84; H, 7.21;
N, ‘8.48. | |

30
Example 55 _
6-(3,4-Difluorophenyl) -1, 6-dihydro-1 -methoxycarhonyl -5-
(3-(4-methoxycarbonyl-4-phenylpiperidin-1- yl)-
propylaminocarbonyl) -2,4-dimethylpyrimidine

35 a) Benzyl 3-oxo-2-(3,4-difluorcbenzylidenyl)butanocate.
A mixture of 3,4-difluorobenzaldehyde (7.1 g, ' 50
mmol.), benzyl acetoacetate (12.48 g, 65 mmol.), acetic



with HO in ether. Exanpl e 49 (+)
-1, 2,3, 6-Tetrahydr o- 5- net hoxycar bonyl -4- 30
rrethoxyrreth -2 oxol{N—[4(2 pyridyl) - pi peridine
. - propyl }cg 48454,0- 6-(3,4,5-trifluorophenyl)-pyri n?‘é?’HéH’lms
di hydr ochl ori de. a) Met hyl _
2- met hoxyacetyl -3-(3,4,5-trifluoro-pheqwlg- acryl ate. 35 A
m xture of 3,4,5-trifluoro benzal dehyde (10 g, 62.5 = =~ nmol ), nmet hyl

4- et hoxyacetgeidt a(he15(9g7 2.5 nmifeD.), V\Blgé?ﬂan)ne ang. Dmergdl i, gm

acetate (450
PCT/ US95/ 150

1 5

igﬁole‘) atdBdnidhe (300 mL) was.=s6:/:e1 ed under apdRaBsie (100

M) was refl istEickittram ovigearigiitar Afitreap the remofvatl 8fhsolyent, Thhewhi t e
solid forned

I
was evapor at €q, resfAE ﬁgetcf‘ ?rﬁedzfseé's)‘ls%éje&%%m@%%i %c%@%%%e%ngn %h%
5 Kg) (WikthiesaturatesditKHESQpt rgaturaked -NgHTO4,) Wa)t%ﬁ*tanﬂethen

title conpoungt-{&y 50\931' 294020, ¢! @hea%cﬂv@rf&t

isomers (white so]i

6- Di hydr o- 2- rraﬁrféaﬁ 5.a% hELPER bSH?PmEt°SGaPhednePNS%yrrEi‘-MFaG gel
(3,4,5-trifl ulugdteny L) 1- pysfv medhyd. acetateAhexaﬁé’lt We odfve tHEthyl
2- met hoxyace
mmol ), O- (
and 441@ net-hyl am nopyridine (3.6 g, . 29 2 mol) in 15 et hanol

was stirred 65 [ af. cx% 1
iﬂ) The%f ?Iktgrkg' 3 1- scgﬁcentra ‘E&L‘?%‘é‘?# %ographed on

filtered out
silica gel

conpound (4 @o a stgrré& %dwﬂl@n agfa Qaéeaﬁﬂagﬁéea@&téahﬁeﬂée 20
h@nq;ir?g)?y) ;Flﬁl)é y? b“ng)(Cg nﬂ?p ere added angé tfl)‘lz_( me.t h)i'

c)
1-

Sl et AL GE FAC B RS 2 870

Sihydro-2 imashiipyrimidine. 2 / 1) to get the title

of potassium tert- butoxide (1.23 g, 11 mmol.) in DMF
(10mL) and a solution of the above yellow solid (3.16

‘g, 10 mmol.) in DMF (10 mL) at 0°C. After the mixture

was stirred for 15 min at 0°C, pétbluenesulfonic acid
monohydrate (3.8 g, 20 mmol.) was added. The mixture
was heated at 100-110°C for 2 hrs. After cocling, it was

‘quenched with 2N aqueous NaOH solution and: extracted

with ether. The organic layer was dried over Na,SO, and

'evaporated. The residue was flash chromatographed over

1, 6-
(4 mtrop

20

25

30

35

silica gel (eluent: 100:5 v/v- ethyl acetate-2M ammonia
in’ meéthanol) to give the product in 42% y:Leld (1.5 g)
: '-'off—whz.te solid. &

c) 5'-'B'enzyloxycarbony1-6'- (3,4-difluorophenyl) -1, 6~
dihydro-1-methoxycarbonyl-2, 4-dimethylpyrimidine.

Tor 2a stirred slurry of NaH (59 mg, 60% in mineral oil,
1.47mmol.) in THF (5 mL) .was added a 'solut,ion of the
above off-whité solid (0.5 g, 1.4 mmol.) in THF (10 mL)
at 0°C. After 5 min, methyl-chlorofomate (0._16 g, 1.7
mmol.) was added at 0°C. Stirring was continued at room
temperature for 30 min. The mixture was quenched with

- brine and extracted with ethyl acetate. The organic

layer was dried over Na,SO, and evaporated to give a

| vent

gel (-
Wes UvdpSrated, aAddeheans

20. 8
(20 ml)

‘

-



6 (3,4, 5-trifluorophenyl) -pyrimdine. To a sol ution

1, 6-di hydr o- 2- net hoxy-5- 25 nmet hoxycar bonyl - 4- net hoxymeth*
,5-trifluorWO9/14846 phheny|)-pyrinidine (3.24 g, 9.41 ol cﬁu(s{sﬁésélzg

d| met hyl am nopyridine (1.38 g, 11.3 mmol) in CHerr]CdJ[err] (20

at roomtenperature, was added 4-nitraghsnyl chloroformate (2. 28
g,. 11.3 mol). The reaction 30 solution was stirred at room _
tenperature forgiafiéygative yieJ@Cophihe ﬁebadcéoageﬁ %alw Ts‘iﬂ‘i‘i'i out. The
filtrate : was concentrated and chromat ographed on: silica gel

(hexane / ether =1/ 1) to get the title conpound (3.70 g, 77 %
yield) as a yeld)ow sols-d:aﬁﬁoxy-s (3)4{ddfluordsplilenyl) -1, 6-dihydro-~1-~

(-)- 16D|hydro rretho 2.4 &

met hoxycar bony 2% %’Pﬁ'ﬂ' 14 RipsthEiRyFimidipe- WD 96/ 14846
PCT/ U595/5L5025A Solutlon of the above yellow -gt8Ad (0.63 g, 1.52

)] car banoyl - trs Iu yl) I’Irﬂﬁi)lne ' r e, Qf

1, 6-di hydr o- 2- ﬁ?ﬁ]()))?y J o%}g’g%g'onng as sub’%‘e@t)é e8

met hoxynet hyl - @(@%@W@#@m‘ymp}» carfbnypalloon in the presence of
6-(3, 4, 5- t“f|lﬁKIIHEKW$)1@5rh@‘m§¥*oﬂ3cﬁo Tﬂe réagiléilwaQ“Péfrﬁgé

(R) - (+) [err]-nethyl.benzyl am né )
CH err]d [err] s 3ti FPER z}'te“\ﬂ?t(frﬁtt”é??peﬁ%’f u?@ Mip.pThe catalyat washe
sol vent MasS evmmtﬁﬂﬁhﬁbd hef £ esidliuche solvex@thrmt:@@ﬁ@@él@dlﬁnvécﬁbca gel

(toluene /t- but yl her .1 he title c9 ound as
yel | ow oi | t.yo ﬁ? %he pro?_,BF t h8 ng (?I)lg' (I gr?ij e‘)(1 %1 0

Yyi el d): [err] whitles4e@lidor the nore polar isoner (1.79 g, 50 %
yield): [err] = -86.2. , e)( +

) -1, 6-di hydr o- 2- met hoxy- 5- net hoxycar bonyl - 4-

met hoxymet hyl - @] 3, 455't(r31‘fﬁlr(ﬁéfphﬁﬁ’ﬁ9péyﬁprﬂh?nelv 6-dihydropikture

ﬂﬂho(ggjbg:ﬂéﬁﬂfﬁodﬁkﬁyﬁ F=5-( '4 meﬁh?xycarbonyl -4-

X

)] car b)altrmyl Gy@hﬂnyé'-?{gi’ﬁi‘t#%npﬂerﬁi; %?3 Héx‘?‘i‘ﬁ?"nyl) ~2y43. 81
mmol ) and 1, 8- diamsthydyhoinidisg Lindec- 7- ene 20 (0.28 m, 1 90 mmol ) in

benzene (10 m )A \Q@isxﬁ]ifé rSP @ﬁe above oggmnhti%gpg €f}.t:.lére(o f007r0 @aﬁ/f'

The solvent Wwas
mmol.), 4- dlmethylamlnopyrldlne (0.040 g, 0.33 mmol.) ,

20  1-(3-dimethylaminopropyl)-3-ethylcarbodiimide
hydrochloride (0.060 g, 0.30 mmol.) and CH,Cl, (5 mL)
was stirred at room temperature for 0.5 hr. After the
addition of 3-(4-methoxycarbonyl-4-phenylpiperidin-1-
.yl)propylamine (0.075 g, 0.27 mmol.), the mixture was

25 refluxed overnight. To the mixture was added another 25
L, of CH,Cl, and washed with saturated NH,C1 solution.

r the removal of the solvent, the residue was flash
chfbmatographed over s:.l:.ca gel (eluent: 85:15 v/v
ethyl acetate- methonal) to give the title compound in

30 . 42% yield (0.052 g) as a white solid: mp 55-57°C. Anal.
Calcd. for Cy3HaF,N,05°0.5CH,Cl,: C, 60.52; H, 5.97; N,

. 8.96. Found: C, 60.61; H, 6.09; N, 8.94. : '

Example 56
35 6-(3,4-Di£1uorophenyl)-l.S-dihydro-S-(3-(4-
methoxycarbonyl-4-phenylpiperidin-1-
' yl)propylaminocarbonyl)-1-methoxymethy1F2.4-



evaporated, and the residue was chr omat ogr aphed on silica gel

(~500 g) (hexane / ether = 2.5/ 1) to get the title conmpound (1.2
g, 91 %yiel d} as a yellowoil. 25 "No rotation was observed. for thls
conpound. v0 96/ 4846 f) (+)-1, 6-Di hydr o- 2- met hoxy- 5- et hoxyc

-~ met hoxynet hyl -1- (4- mtrophenyl oxy) . car bonyl . -6- (3,4,
5-trifl uorophen_yl ) -pyrimdine. 30 _Jgg. a sol ution of _
1, 6- di hydr o- 2- et hoxy- 5- ~ nmet hoxycar bonyl - 4- net hoxynet hyl - 6- (3, 4,

5-trifluoro- dmghlmmmmimmne (1. 20'g, 3.49 nmmol) and 4- .

di net hyl d C 20 m),
at T oom ?%882{@;963&9 Hhabirearhervphe i et FldaraRiane it - (0. 84
11.3 mmol ) . dihydre- l-methoxymethyl - mmmwmaﬂnat room
temperature &'8r 1%t1%%5%9§/1}_1ﬁ'§x60?§aw] (5% SO' ! %J%Orlrxrlectiunesra{ci lc;[ e_{ed out.

Trials to
PCT/ US85/ 150256 mmol.) in THF (5 mL) was added 188solution ofurd{fy the

crude produChefyyaidsyfctainpill ¥- faxdaehﬁgﬁom%engﬂe 1%eldadioduct to

the start materi e next step
wi t hout any ?u#rﬁérﬂethylpyramhdm@atﬁ%r? g5 0.56 mmg}.) in THF (10

("‘% hl 6- DltEY\lﬂIa‘P %ﬂleb*t?)()’AEtEEt QQ’(YﬁﬁﬁbO%\Hl'o"rfmethyl methyl ether
met hoxymet hy Y erigi.n

propy1} car ba%ypig% i’% '¥‘P%’o’r aﬁ?d I‘Iq’erI geirripg wass
m xtut®  of contihued6-ati hywsbm- Qempehaturé ferh@yhrs. The mixture

b | -4- 1- t |
?gr 4Ogytr|frﬁ%?8)r; Pg(ggyr'{'ﬁ :nge’?%%n¥r%y)ex“a°te&arﬁw ety

[ 4- (2-pyri dyaye‘papgru Jhe loyganie oppyes mas (driednpver Na,SO,. @hdmol ) vva‘
stirred at reoa?béaeeaatﬁ& egige Jt%el5produE€Ufﬁ1 44]B% éipiéi@ta&'a

evaporated and_The resid "~ chriomat ographed. on pr TLC (CHC [err] -
/ MeCH = 100Ygligy oil to get the title corrpound (115 ng, 22 %yl eld
over %5 steps) as a yellow oil.

b) 5-Carboxy-6-(3,4- difluorophenyl) -1,6- dihydro-l-

methoxymethyl-2,4- dimethylpyrimidine. _
A solution of the above yellow oil (0.17 g, 0.43 mmol)
in methanol (20 mL) was subjected to hydrogenation with
20 a H; balloon in the presénce of palladium. (--34_'_mg, 5% on
C). The teaction was carried out at room temperature
for 0.5 hr. The catalyst was then filtered off and the
solvent was removed in vacuo to give the product in
100% yield (0.13 g) as an off-white solid: |

25 . _ .

0 ffs (3,4- Difluorophenyl)-l 6-dihydro-5-(3- (4-

_ ”axycarbonyl 4 - phenylpiperidin 1-

_ylwyropylaminocarbonyl) -1l- methoxynethyl -2,4-
dimethylpyrimidine. -

30 - A mixture of 5-carboxy-6- (3 4-difluoro-phenyl)-1,6-

dlhydro-l-methoxymethyl-z 4 -dlmethylpyrlm:.dlne (0.13 g,

0.42 mmol.), 4-dimethylaminopyi'idine (0.1 g, 0.84
mmol.), 1-(3-dimethylaminopropyl)-3-ethylcarbodiimide

_ hydrochloride (0.16 g, 0.82 mmol.) and CHzclz"(S_mI_a) was

35  stirred at room temperature. for 0.5 hr. After the
addition of 3- (4-methoxycarbony'lf4—phénylpiperidin-1-
yl)propylamine (0.17 g, 0.62 mmol.), the mixture was



20 h) (+)-1,2,3, 6-Tetrahydro-5-nethoxycarbonyl

- 4- et hoxypet hyl - 2- oxo- 1- {N-[4-(2-pyridyl) - pi pegi-diRes -y |
-propyl} c 14846 o - 6-. (3,4,5 - trifluorophenyl) - p%/?lfl,% |lr?é25

di hydr ochl ori de. 25 1, 6- Di hydr o- 2- met hoxy- 5- met hoxycar bonyl -

‘et hoxynet hyl = 1- {N-[ 4- (2- pyri dyl ) - pi pethdign- | -yl ] - _
phenyl } car bamoyl - 6- (3, 4, 5-trifluoro-phenyl)-pyrim d| ne from the

pr IeVIt ous ?ré eRI Mhmes@cdwadudig}éaﬂ[w it hﬁtﬁdthz(e'iwab) added anaaaeHCbst i
sol ution adde - was stirre
at: room t enper u‘?g1 %:]3;,&?? .waSherée %—l 'F?Bﬁd(ﬁl’giv\ﬁ l‘égagﬁ ‘to

neutralize thd&ﬁmm removal of nihe uselvbntwasths(t restiddewwds flash

G er ] 0 [er lonHie RN AA1AH" over o114 UBLS0 (el 1] 5615671 )v79

concentrat ed to get %01'94 % i el d as a
pal e oi IS sol i®khysh aceftéaﬁe} ﬂnetlmceslx ctG: ml\segtlm goled campaundoi®t hane) .

Hydrochl ori de 3¥fs thield tle CAMROURG Wa aiI%dG;ve\Mlbhr Eglld mp 15 -Sl7RE .
Calculatedfor rrC] [?{ ]fNL:eéll err[Flerf] + 3.8 HC 1§

96/ 14846 al 31535 F2N, 00 . 25 1U§95ﬁ§5625 H, 6.44;

- 139- Nt OAB6. ot 44%) 62.62808) 6\798.02 8qaiskound: C

48.19 % H, 5.38 % N, 8.32% Exanple 50 5 (-) -1,2,3,

6- Tet r ahydr o- 5- met hoxycar bonyl - nmet hoxynet hyl - 2- oxo- 1-{N- [ 4-
(2-pyril@yl)- ExamplepiSikridine - 1 -yl -propyl } carboxam do- 6-

i s st oty
5-trifl uoro- ptrefiyt P Bo®ra M Ametper did B nilxt ok d ) P&t Y1) -
i - e et AN L
(1. 7% y §J)80 i)nggﬁih %% -?eé:hoxycarbogyg-y!-methyl-6-PI—
' 15 nitrophenyl) -pyrimidine. :
" Sodium (0.55 g, 23.9 mmol) was allowed to react with
anhydrous EtOH (100 mL). Then the solution was cooled
by an ice water bath when formamidine acetate (2.29 g,
22.0 mmol) and methyl 2-(4-
20 nitrobenzylidenyl)acetoacetate (5.00 g, 20.1 mmol) were
added. The mixture was stirred at room temperature for
3 h. The product was filtered off as a yellow powder
(4.68 g, 80%). It was mixed with p-toluenesulfonic
acid monohydrate (6.7 g, 35.2 mmol) in dry DMSO (125
25 mL) and heated at 110°C for 3 h. Ice water (450 mL) was
add_gd: and the product as a tosylate was filtered off as

an-e@ff-white solid (5.55 g, 78%).

b) Ii(S-ChIoropentyl)-1.6-dihydro-5-ﬁatﬁoxycarbbny1-4-
30 methyl-6- (4-nitrophenyl)pyrimidine.
The above solid (2.44 g, 5.45 mmol) was added to dry
THF (50 mL) containing sodium hydride (60% oil
dispersion, 480 mg, 12.0 mmol) and cooled by an ice
watér bath. Then l-bromo-5-chloropentane (3 mL, 22.8
35 mmol) was added. The mixture was stirred at room
temperature for 7 h before ice water was added.
Extraction with EtOAc gave a dark oil (4.455 g) which



15 di azabi cycl o[ 5, 4, 0] undec- 7- ene (0.28 M, 1.90 mol ) in benzene

(10 M) was stirred at roomtenperature for 4 days. The sol vent was
evapor at efyo sgfidgdene resi due was chr onmat ogr aphed on Sp&iaRosigshas - 500
g) (hexane / ether = 2.5/ 1) to get the title conpound (0.92 g, 70
% as 20 a yellow oil . No rotation was observed for thi's
conpound. b) (-) -1, 6-Di hy80c-2- m t hoxy- 5- met hoxycar bonyl -

- met hoxynet hyl - %i trophenyl oxy) carbonyl 25 -6-
(3,4,5-trifl mp ﬁfh‘) chyematagraphed ovey silicaolgsl o 1200f g)

é t6 d} Ihydro %]ﬂﬂhl’t@(}’wﬁth EtoAdméaesﬁe:,%ﬁgﬂg%rx#iﬁﬂoxrfaetJ?ﬁ)c& 3 44
rifluoro- en yri g 2.67 mo and -
dlnethylamnm"frﬁlﬁg' é‘éf@o g% mmol) in CHerr]dJerr] (20 30 m),

at room tenperature, was added 4-nitrophenyl -~ . chloroformate (0.75 g,
3.74 1) . h roomtenperature
for 2 days. °)-E' %M’%e &W@%%ffw ‘g‘n&ﬁho:%%a ’L’rate :
was concentr&tle'd‘larn#%nvd-rrmbgm@dnorisYﬂ-l)@algblyl%-4 metkydneé + ether =
3/ 1) to get(¢mﬁag%r;%dine (1.01 g, 79 %yr eld) as a yellow -

sol i d.
PCT/ US95/ 150Fhe above oil (220 mg, 0.58 mmol) qu;omlxed w:r.th;)4- (-)

-1, 6-Di hydrm&hwmmwmweﬂzdme (12m§h06y§§tdﬁwél)1 {N [4-
52 PY?PSX'répﬁSlﬁi’ Oty dlodtae (106 MgV b 61 RACYY W dpY e
( - R4 mbL), &Qﬂ:]re,djrbyz -amt Heovey - fyanrerhcb@mr bon';?herl sodium

th th | b
gE(BOZyrSmtryhﬁgéégneny?pﬂggr/lér?%dl) nerl 0@%%"ersmn 509 60 mmoj'?mo"ﬁs and 3- (
[4- (2-pyri dpAg edp.pghedmﬁx;nyﬁ]waer@eﬂngﬁra; refluxrpuarnnghmramdnnn|)

was stirred ﬁ\bréomf‘ t(@.fmernf#)urv?aé Oédéé’d Ré%lﬁﬂuh&s cB‘?FcﬁﬁJ "
evapoigt ed aEM the res chr omat ogrgg on prep TLC (CHCI [err] /

O pore aYsMsG-Tce Mpven yagya e&et ERErEIahion: Widdlind (290
ny, 8BtORAR dl3d)x a3 ALy elgaws @ |brown oil (158 mg). It was

dissolved in CHC1,/EtOAc and flash chromatographed over
silica gel (16 g) eluting with EtOAc/MeOH/EtsN (20:1:1)
to afford a yellow oil (89 mg, 27%). Anal. Calcd. for
20 C;,H;,N,0,,3/4H,0: C, 64.62; H, 6.91; N 9.72. Found: C,
64.56; H,684N976 '

Example 58 |
6-(2,4-Diflucrophenyl)-1,6-dihydro-1-(5-(4-
25 mthcxycarbonyl 4-phenylp:.peridin-1-yl) -peneyl) 2,4-

oi- 5-methylaminocarbonyl -pyrimi.d:l.no
vl 3-oxo-2- (2,4-difluorobenzylidenyl)butanocate.
: r_’tui':e of 2,4- difluorobenzaldehyde (7.1 g, 50
’ mal...r, benzyl acetoacetate (12.48 g; 65 mmol ), acetic
30 acid (0.15 g, 2. 5 mmol. ), plper:r.dlne (0.212 g, 2.5
mmol.) and 2-proPanol (300 mL) was stirred at room
temperature for two days. After the removal of solvent,
‘the residue was then dissolved in ethyl acetate and
' washed with saturated KHSO,, saturated NaHCO,, water and
35 then dried over Na,SO,. The solvent was evaporated, and
the residue was flash 'chromato'graphed' over silica gel

(eluent: 1:5 v/v ethyl acetate-hexane) to give the




15 d) (-)-1, 2,3, 6-Tetrahydro-5-net hoxycar bonyl -

4- met hoxynet h I-2 oxo- 1- { N [4 (2-pyridyl) - pi peri di_ng-ls
-propyl}car ; 6-(3,4,5- trifluorophenyl) -pyriﬁ?ﬁr#ggﬁﬁns
d|hydrochlor|de. (-)1, 6 di hydr o- 2- net hoxy- 5- met hoxycar bonyl - 4- 20

met hoxymet hyl - 1-{N-[4- (2-pyridyl) -pipenigdi-n-1-yl] - propyl }
car banoyl -6- (3,4,5-trifluoro-phenyl) -pyrimdine (290 ng, 0.49

mol ) was di ssqimsdudet L ®1%]¥léBarl1453ng) aBda yellowHgbigd.ution (6 N,
2 m) was added. The reaction m xture was stirred at room

tenperature for 10 hour. 25 KOH solution (1 N) was added . to
neutralized tHs 5~Benzyloxycirbamnyl - 6 4 (2 yésdEfluordphenyl ) - -1,6-

concent rat e { SSrEre-2,4-FEPRREPLUITALER. P AELEHER SRLLER°,
pal e oilp of aagetAmiding hydrochl@.lde (2.8« gpo! zm mgolm inOBMFni 30

di chl oromet hanejag IRfdr OQQ!rQr ! Q&d@é té‘e édltdtei P Mgun otass:.umwa?_e%de Wi th
HC in ether. _Calcu] ated errL? err]N[err]CIerr [er% + 2.0

HO + 0.8 eth&utoxidge CH[ CSfer 5in oDME  (20mL) sapd o N,
9.22 % Found: sﬂuﬂibrﬁﬁoi%tlﬂa 5b8'2'e°/§1ellow soN,:LdB (753% $5 20 mmolExanpl e

gé/ 14846 1.2, 3' %M %h%ﬂ aé %h% Cearr %g‘gyczﬁlﬁgggplé5555t1rred ¥\Or

-141- 10 250k -g - §°F, ( 2-npludrnesul forpiperaii moriclyydrate (7.6

gr opyl } car boxa(r;s AP rinior 1O wdd PP i B T WL S heated at 100-
I hydrochlorid

a) Met hyl 2- acet W108C( fiox, B_hret | After prealingactly| was quenched with 2N xt ure
of 2,4,5-trifl uprahsiyak Qﬁy(i%l(rﬂtngxg aRd3 extractddOhithM¥chdr. The

acet oacet ate ( 0 81 m peri di ni um acet 38 ny,
0.26 mol) in (lfé’er as drﬂ‘)eqt?vﬁ’ il‘{ar?ge'i éjo%‘ﬁ?%?)%? é}éefor
days. - Tse 10 resmiueanb:aswas1ashvaahromadograpﬁed t 8¢exr esinjmea ges

chr omat ogr aphed, an_silic I ) (,.hexane he 1) to
get the tltle C algg 9vg éthy acetaE 5M ammon:l.a

Methanol) to glve the product in 42% yield (1.5 g) as
an off-white solid. '

20 c) 5-Benzyloxycarbonyl-1l- (5-bromopentyl)-6-(2,4-
difluorophenyl) -1, 6-dihydro-2,4~-dimethylpyrimidine. To
a sulspension of NaH (123 mg, 60% dispersion in mineral
oil, 3.08 mmol.) in THF (5 mL) was added a solution of
the above off—white solid (1.0 g, 2.8 mmol.) and HMPA

25 (0.5 g, 2.8 mmol.) in THF (5 mL) at 0°C. After 15 min,
1,5-dibromopentane (1.53 mL, 11.2 wmmol.) was added.
The: mixture was then refluxed for 30 min. The solid was
.f:pktered off. After the removal of the solvent, the
residue was flash chromatographed over silica gel

‘30 (eluent ethyl acetate) to give the product in 78%
yleld (1.1 g) as a yellow oil.

d) 5- Beniyloxycarhonyl -6-(2,4-4dif lﬁorophenyl) -1,6-
dihydro-1- (5~ (4-methoxycarbonyl-4 -phenylpiperidin-1-
35  yl)pentyl)-2,4-dimethyl-pyrimidine. A mixture of the
. above yellow oil (1.62 g, 3.2 ommol.), 4-
methoxycarbonyl-4-phenyl piperid_ine (1.4 g, 6.4 mmol.),



gquantitative ) as a mxture of cis and trans isoners

oil). 15 b) 1, 6-D hydro-2- et hoxy-5- nmet hoxycar bonyl - 4- net hyl -
(2,4, 5-trjfluoro-phenyl)-pyrinidine. A m xture of nmet :
2- acetylv‘J "§f'65 trifluoro- phenyl)-acrylate (1.60 gwgr‘%‘sﬂ%ﬁm ),

O net hyl i sourea 20 hydrogen hem sul fate (1.07 g, 8.68 mmol),

di met hyl am nopyri di ne.

9) (CH[e”]

phenyl oxy) c
a solutio

met hoRycar bé'r%ﬁldﬁlerreﬂiﬂ @1621'14 Sh%'PF‘FFQEFéPbﬁényP)’er silipgrigedine

(600  ny,
2.29 mmol)
added 4-nit
reaction
WO 96/ 14846
-142-

n

(colorless

(1.06 g, 8.68-amwl-) in ethanol (10 M) was
stirred at 65 [err]C for 2 days. The solid formed was filtered out.
The filtrat otesaium exvimmte (1.761Rd thrgnmnedr. aphsddeamsibisdege!

2 1 t the titl d (982
04 Ly “25 0 BEARYG) Bl ot BBl ‘b Sy RaS"
c)l 6 Di hydrnefé-mmosayeanbghyl - 2-Feehawndisawinted - golid wag( 4thehr 0

efrll!.q:@?ed 6b@:‘% 4az§dt rt'Hé UgBQQQﬁxEyl ‘)l%g’o evap&ya{téa di néqpe .

(eludht: newlo0 1 acefhEBLEM ardnix¥had di §8 (280 ny,

PSR © er%%ﬁb&f’m amF ey Yildolhiad el “sarhe

a yeddiaw iagrl was stirred at roomtenperature for 18 hours.

PCT/ US95/ 15025

The white solid formed was filtered out. The filtrate
was é@ncent edt e§‘gﬁabemfoﬁat(agﬂaﬁﬂ-éd-uoﬁophw&)ga.q-d:ﬁwdro-l €5~ (hexane

I ether = 4¢ h-ﬁbthexgearbasyatuLﬁhsasmgu%nain-1-(y11‘}fiaémuyﬂa6 2ogleld) as a

white solid.

1, 6-Di hydro%&xm

-pyrldyl)
(2,4,5-trif

1, 6-di hydro

l c%@%é’%%b r| Qgg'n% ion with Aa Hzm XtIH:oon 191f the

met hd&y- 4- nptrhylenlce( bﬁlpabbm:n}rho@ﬁcmgborﬁﬂ -on C). The reaction

20

was’ carr:.ed out at room temperature for 30 min. The -

catalyst was then filtered off and the solvent was
removed in vacuo to give the product in quantltat:l.ve
yield (_0.31 g) as an off-white _so_lid.

£)  6-(2,4- Difluorophenyl) -1, 6 dihydro-l (5 (4-

25

30

35

methoxycarbonyl 4-pheny1p:lperidin—1-y1) -pentyl) -2,4-
dimethyl- S-methylminocarbonyl-pyrimidine.. A mixture
of the above off- wh:l.te sol:.d (0.244 g, 0.44 mmol ), 4-
dimethylaminopyridine (0.26 g, 2.12 mmol.), 1-(3-
o ﬁfyl’aminopropyl')--3-_ethy1carbodi_imide-.hydrechloride
,-0.66 mmol.) and CH,C1, (1()'mL)b was stirred at
i 'temperature for 2 hrs ; After the addition of
methyl amine hydrogen chloride (0.089 g, 1.32 mmol.),
the mixture was stirred at room temperature overnight.
To the mixture was added another 25 mL of CH,Cl, and
washed with saturated NH,Cl solution. After removal of
the solvent the residue was. flash chramotographed over
silica gel (eluent: 100:20 v/v ethyl acetate 2M ammonia
in methanol) to give the title compound in 22% yield
(0.055 g) as a yellow oil. Treatment of the free base
with 2 equivalents of 1M HCl in ether gave the HCl salt

arﬁoﬁﬂlul-lﬁé’trﬂ/ﬁ ghe above {X‘@llPW (2
pn.p.erl(dl B6l-g| ] em@pyt{nbzarbamoyheﬁhanol (20 mL) was .

«



6:(2,4,5-trifluorophenyl)-pyrim'di ne (70 ng, O0.146 mmol ) and

3-[4-(2-pyridyl)-piperidin-1-yl]propylam ne (46 ny, %
stirred atWPP§A#846nperature for- 12 hours. The-sol ventp%é&s% r at ed

and the residue 15 separated on preparative TLC (CHC[err] / MeOH /[ -2
N NH3 in MOH =20/ 2/ 1) ta geit53thet|tle corrpound(59 ng, 72
%yield ) as ayeIIOW0|I e)

1,2,3,6-Tetrahyglrp &I@tﬁ@/&ﬁrﬂ% 4 tﬂWJllS% Anal. Calcd for

20xol(N—[4 2-pyrid eridi
propyl } car boxaémﬁo¥' GLdy ﬂ'ﬁ yri5%-@Tie H, 6.07; N,

di hydrochl ori de,33. Found: C, 51.38; H, 5.91; N, 7.27.
1, 6- Di hydr o- 2- met hoxy- Srret hoxycar bonyI 4- et hyI 1- (N

[4-(2-pyridyl)-piperidin-1-yl]-propyl}carbanmoyl-6- 25
(2,4,5-15i fl uBxagmpkeay$9 - pyri m dine (59 ng, 0.11 mmol) was di ssol ved

THF (3 |yt dpdh ti
e e bETRAT: €848 A0 dom s 12 4% R g B0 o001 )
N) was _ mq&@x&mmonwzledlt-hésr-ehét—ixmtrhqmrearhmnms‘Be
extracted wiilpKshe/sg Lple¥iasnle- Wfaﬁt@é‘go‘ﬂ@tﬂg'ﬁdpGWyeﬂhsq err])

and concentrated to the tjtle conmpound ( % yi ‘el d) as a
white solid. A Y’EPén’H“Hne title corrpound was made with HCl

in ethan Calagul a(s)d-(o) 3-Methylbtperilighel N & r nfihaudd[ esf] ¢+2-0 HO

oo O B Holddertid A4S g, 3.4 %0D ¥ erdl, dbepaf foqt 5 P2

239-243 C. mL) wadD dat8l6 to solution and treated with 3-
PCT/ US95/ 1502 3- 52
4-(3,4-Difl UO?nOe ‘%)ﬁj)pe'f:[%l?% f‘l?f%rgiyg’a‘ p%enytf‘ %ﬁ The mixtz@'Was -
bi cycl of 3. 2. 1]aic1toveeq/|t;cprqqsge¢a:m|qempemme zoefore filtration.

o-1,2, §s 6- tet’:’l-f&WéE?sE&tluE[hé' ﬁﬁaéefﬁai)owd Cwashaal deith 1:AetéyhyEster

a) 8- Benzyl henyl - 8 ab cI 0 1] oct an- 3-0
N- benzyl t T opi rﬂ%?ﬁ,;‘% a}tf 'JW}% %%ﬁ@ﬁstalhzam%%% i) to a

sol ution of plaid ﬁmnetlm acetatebgéﬁedehe(é’oﬁﬂlﬁhllyopﬁrM saltdHo . The
addi ti on was JS%% y]._ceo_l_néi{wled7 ags) such a rate to maintain a gentle refl ux.

20 b) (8)-(+)-N-Benzoyl-3-methylpiperidine. The above salt
(21 g, 0.088 mol) was dissolved in sodium hydroxide
solution (1.0 N, 200 ml). The solution was cooled to
3°C, and benzoyl chloride (12.5 g, 0.089 mol) was added
dropwise over 10 min. After the addition was complete,

25 the mixture was transferred to a separatory funnel and
extracted with ether. The comblned extracts were dried

Wiy

yi d ( 17 2 g) [a],, +45. 9 (c 1.00, CI-I;OH)

30 e) (8)-(-)- 2-Methyl-1,5-dibromopentane. To the above
amide powder was added phosphorus tr:l.bromlde (7.81 mL,
d 2.85, 0.082 mol) at 5°C over 20 min with vigorous
stirring. After the addition, the mixture was warmed to
room temperature, and Br, (4 mL, 0.082 mol) was added

35 dropwise over 10 min. The mixture was then allowed to
stand at room temperature overnight and distilled under
vacuum (0.5-1 mm Hg) until the head temperature reached



Once the addition was conplete, the reaction m xture : was heated at
reflux tenperature for 19 hours, cool ed to roomtenperature, poured

over 200 484gished i ce, saturated with anmmoniu and
extract ede‘lv(v{?i’;q1 3 15 X 100 mL of ethyl acetate. The con%&%’%’rsg
extracts were dried (KlerrJCJerr]), solvent renoved in Vacuo, and
the crude product was chromatographed -@w5400 g of silica packed with

' . Th I | ut ed th CHCl [err] (1 L), 5%t QAc-CHCO [err]
CED 105 (BEE. Sohe dhanilizze vasCsdolied ol Sikhe 1008 BEP'C (1

L), and 10% Nttt wa Et to I e 11. o] he .

dZasi red ucsthezgs aggﬁcge(ﬁﬁ y yglov"\fq'o y ?&%e% Aﬁgé() 65‘1‘-'&

for err]H e‘i‘?'f)‘?\f%‘?ﬁ‘a%rw 1furicgacigd Hxsro oBL) N, watéx (Foumd),C,

81.63; H, 8. W3O, s41ufionRS (1IN, 2340 mL), and watf (20 ’%L) Sth

3- Pheny - 8- aqlael* ls%[l ZajJ OCtsthen% ied ! ur e of 10 c

8- benzyl 3- phenyl-8-aza c '8 Bied{ %sﬁa 3apd qancentmated 3. 15 g
of 10% Pd/ C it® S¥ive thenprodued i hans! yW%idhych' agegat ag |g11 fighessuri zed

30 borb (244 ) 70 [err]C (bath tenperature) for
hours. The react%n lrﬁqixutlt?ie was filtered through a pad of Celite,
and the solids were washed with 5 X 30 nL of met hanol . The

~ conbi ned organl c px(sagtzsomg\egqs) - 385% Shﬁgdpég}%} h%gﬁr

E{ %ig ?&ﬂ% gP?‘“Y ) - 7(36111 drah-pethoxyearkonydd 244 h

O+ dimethylpyminddine 2573 & Elspensi®r ok (N]%}t g -1 (1
5\33032/ 9/2846 dispersion i 1 s%%ﬂ'%g'o%g’
- 144- EPersion, dn; mineralooil ¢ 1.7 awqldy HR oFHE: (3s mh)

slightly yel W8& &dd,ﬂ%oau golunien okl 6- (Bod- Gﬁ-f&ﬁbh’b@phbﬂyqr)r.]lqda.rr]
C, 76.81;, H g8h¢drols- ﬁegﬁoxyg §ny ’-27Q-%1’m 'E‘g-xygﬁa jimidine '\1063 : >
c) 4-,(3, 4- D|f uor o eny *Bf Ky droxXy: ip
zabi bRl o [39r 21197 yﬂ%ek%‘armyu] 07 mmaip,t)hwn THF (¢
oxo-1, 2,3, k) eatahydrOAﬁuérm.ld' Y- @R 16n ofCYY) -2-methyl-
1,5-dibromopentane (0.86 g, 3.53 mmol.) in THF (5 mL)
was added. The mixture was then refluxed for 10 min.
The solid formed was filtered off. After the removal of
20 the solvent, the residue was flash chromatographed over
s:Ll:l.ca gel (eluent: 100:5 v/v ethyl acetate-2.0M
ammonia in methanol) to give the product in 36% yield

(0.169 g) as a yellow oil.

25 - e}  6(R, 8)-(3,4- Difluorophenyl)-l 6- dihydro 5-
"5""'axycaz:bony1 1-(5-(4- methoxycarbonyl 4-
.;lpiper:idin l1-y1) - 4(8)-methy1)penty1 2,4-
' dimthylpyrimidine A mixture of the above yellow oil
(0.169 g, 0.38 mwmol.), 4- -methoxycarbonyl-4-phenyl

30 piperidine (0.167 g, 0.76 mmol.), potassium carbonate
(0.21 g, 1.52 mmol.), sodium iodide (0.057 g, '0.38
mmol.) and 1,4-dioxane (8 mL) was refluxed overnight.

The undissblved solid was then filtered off and the

- solvent  was evaporated. The. residue was flash

35 - chromatographed over silica gel (eluent: 100:5 v/
ethyl acetate-2M ammonia in methanol) to give the title
compound' in 11% yield (0.025 g) as a yellow oil.




met hyl ester. A m xture of 243 ng of 3-phenyl -8-azabicycl o[ 3. 2. 1]

oct an- 3- ol v%, 936 640 ng of 1,2,3,6-tetra hydr o- Jpdriusesinse2s

bt onopr opyl jcar oxam do- 5- met hoxy

car bonyl - 4- net hyl - 6- (3, 4-di f |l uor ophenyl ) - 2- oxo - pyrimdine (1.44 .
mml ), 197 ng of Klerr]CJerr] (1.44 mmal§5-15 catal ytic anounts (a few
crystals) of KI in 10 nL of et hanol were heated at refl ux

tenperature fofreaakwent of the free basetwith eqrivalantoddM dGlbom
tenperature, jp etha%cigwe Ehudﬁc@r QQ‘.{ La¥as By 3 gglwow SIGRAT 3 Ve TLC
439 20 t he

(2000 mcrons, 10% 5 mcg . sired
product as a stPEntP§°Gel | AR d0|I or 33 aFallle 2Ba1 O . FHP: C,
Clerr]Herr] F[sprybl;enr,] 6.&ar;] %,1.. 3%t hesadd: &, 689997;He, 6.66; 41,38, N,
9. 33. Found: g EZ. 12; H . 6.02; N, 9.58. The hydr ochl oride salt
was prepared b “#Pssol vi ng 150 ngy of the free'base in nini num Et OAc
and excess 1IN HCl in 25 et her was added. The sol vent was decanted and
t he sepgk Q:tnﬁ kb Was triturated with ether to give the

hydr ochl ori de as sF| yel | ow powder: Anal. Calc for

C[ errJ]H err] F[ &r K?I\fe‘?gfiqmi}ﬂnnlb-m'4imr91[-§rmPGh°8Y°5¥b9@YlH1'6 01,

and Exa |2 gj(sFP!ﬂCineGhéig?@ar'ﬁcﬁg&z aN ﬁé@gleﬂiperidim| e 53

(3-ini &ol -1- y})!ﬂgggyi)gﬂpzyl 2,4- ethylpyr:.midine |
propyl car boxam)i&&ﬁ:l‘mﬁ@lﬂéniylpxo- ¢3,43d4fluorocphenyl) -1,6-

di fl h I di di h hi d
g1 4or opneny | B DY B L N 8 e ALt g, 7
pr opyl car boxansuspéaakohoxfc N&dnWB12 mg, 60%- dispérsisont-inf mineapenyl )

- 4- et hyl pyri ne 6 8
SoT) LSOY/ 15022891 0.77 mmol.YAR64H#848 mn) was iﬂged a s°lutf]1‘°8r of \ ide

In two B®par at@- f2adtddf lueranhenyl hi ki @rdibydso- ﬁgmgthoxycarbonyl-

- 1,2,3,6-tet d
car bonyl éel irg?ydéDdh?%éﬁydﬁ?ymgaﬂéc;{d)@(?g‘xoq Ecmhmolrl)marfl%’é (0 200

uor en 5
mol ), 0.200 nhdt1d? Bhe &7 M‘#Sm THEu dPe B 135 %;‘i% oAREeE
1- (:3- ami nopr opyinj nudaze&&braﬁo-m-xylm 0¢0193/p§an306)5 Sfinay. Df was

Klerr]CJ err] acetonitrile h ed, at fl
tenperature f Oali,ci:ge% mI‘he mixture was é‘hen réeikéa Ef% ql.fl mifi. ' e
20 solid was filtered off. After the removal of the
solvent, the residue was flash chromatographed over

silica gel (eluent: ethyl acetate) to give the product

in 91% yield (0.45'9') as a yéllow oil.

25 b) 6-(3,4-Difluorophenyl)-1,6-dihydro-5-
metpoxycarbonyl -1-(3-(4-methoxycarbonyl-4-phenyl-4-
”--Ylpiperidin 1- yl)methyl)benzyl -2,4-

sthylpyrimidine.
A mixture of the above yellow oil (0.45 g, 0.97 mmol.),
30 ' 4-methoxycarbonyl-4-phenyl piperidine (0.42 g, 1.9
mmol.), potassium carbonate (0.67 g, 4.86 mmol.),

sodium iodide (0.14 g, 0.97 mmol.) and 1,4-dioxane (10
mL) was refluxed overnlght .The undissolved solid was
then filtered off and the solvent was evaporated. The
35 residue was flash chromatographed over silica gel
(eluent: 100:5 v/v ethyl acetate-2M ammonia in
methanol) to give the title compound in 17% yield (0.10



days, applied to the preparative-TLC and eluted with 10
CHC[err]-MeOH 2N NH err] in MeOH (10:1:1) to give the title

compound hydrochl ori des were prepared by avd Ng the
title co?r‘ppogtf# é}%ﬁn m ni mum Et OAc, and excess 1N HC | n eﬁieypﬁwas -
added until no nore preci pitate was apparent. The solids were
filtered, 15 washed with ether, arasdri ed under high vacuum .
1,2,3,6- Tetrahydro 1-(N-(3- (3- i mi-dazol - | -yl ) propyl)am i no)

propyl car boxgiti @8 3 weliow cddbonylireatments-of LHe free baséfwithophenyl)

q‘bﬂfh{‘élf{%ﬁ?&ﬁ"@ FTEH S g e e ndlBa g o
CHerr]d [er £ 3®oHds 78p N1813183°Croupmalc, Calcd. 4ofQy; H,
5.78; N, 13. 28H,,F,N,0," 211c3 iS 6utet r @)y dee-. bo(N- £13- (3 9620|N3" 6.07. YI) )

et hyI) am no pyl ca net_ hoxycar bonyl - 2 - -0z0- 6-
(3,4 dPf | uor%‘ ﬁ‘@%l S”gyrsi rﬁ7d'l Q’ 4. hydr ochl ori de. (23
ng); Anal. Calc. for C[err]H[err]F[err]N[err]qerr]+10HCI + 3.7 THF:

C, 60.58; H, EZ:J:;:L 6 8.45. Found: C, 60.84; H, 7.21; N, 8 48. 30
Exanpl e 55 6- , 4-Difluorophenyl). -1

6- di hydr o- 1- fet(Rod Rifingrophenyl) -1, 63dihydro¥ -methoxycarbonyl-

4- met hoxycagh |_pi i | r bonyl
52 4- di m?hy?pﬂﬁiﬁﬁﬁs@‘ g_.p@g %Benﬂzrf;ﬁ%r_IprOEylaﬁiQ@f Féh 93 bonyl)

(3, 4- 4Pf | uor BEEARIALDSNY | ) but anoate - A mixture of

31421 223 fl uor ohengt—,dgaydg 17(8-BrokBpentyl) @"-'1113 h,-diﬁllwro%ﬂﬁrﬁme-t ate _
I(DCT/ USQS} 150}5 i)hyda Ceté-methoxycarbony%. 21 c?lqa%hylpyrn.mldélaed (0. 15 (
g, 2.5 mmol . Xp.pBFegi dd nk3 3 Gankdl. )g, 32-phenyl -1~ pm'mpylamimlebemmg,( 300 nl)

was refl uxed?lﬁggeﬁmgldg ézoé:assa.un? %}JIEQPeOYSrQ' e?héﬁf% 65 r emoval

of sol vent, ssol ved acetdt'ed and

washe¥S 5  sodium dedide et KHsm} eﬂr]46 ks ot e@lndlaHCq-dﬂ-P}canﬂat@r and

t hen mL) was refluxed overnight. The undlssolved solld was
then filtered off and the solvent was evaporated The
residue was flash chromatographed over sgilica gel
(eluent: 100:20:10 v/v/v CHC13-met_:hanol -2M ammonia in

20 ‘methanol) to give the product in 54%'Yield (0.114 g) as
a yellow oil. Treatment of the free base with 2
equivalents of 1M HCl in ether gave the HCl salt as a

white solid: mp 95-97°C. Anal. Calcd. for
. - CaeHysF,N;0,°2HC1-0.5CH,C1,: C, 57.15; H, 6.39; N, 7.02.
25 Found: C, 57.09; H, 6.65; N, 6.85. -

(4 ( z-pyridyl)piperidin- -yl)pentyl) S-Mthoxycarhonyl-
30 2,4-dimethylpyrimidine-

a) 3- Bromopropylepoxide. _

To a solution of 5- bromo l-pentene (2 15 g, 14 4 mmol.)

in CH,Cl, (40 mL) was added MCPBA (3.0 g, 17.3 mmol.) at

0°C slowly. After stirred at ‘room temperature overnight,
35 the mixture was poured into a mixture of ice and 2N

NaOH solution. The separated aqﬁeous_ layer was

extracted with CHéClz. The combined 'organic layer was



dried over Na[err] SO err]. The solvent was evaporated, and the
resi due fl chromat ogr aphed over silica gel k/1sobs 1l v/ V
et hyl ﬁ?gﬁﬁ@gne) to give the product in 87%yi e’IS ?1%” g) as-a

yel 1 ow soI id. 10 b) _
5- Benzyl oxycar bonyl - 6- (3, 4-di f| uor ophenpg>- 1, 6-
di hydr o- 2, 4-di met hyl pyri m di ne. To a stirred solution of acetam dine

hyflr ?chl or1 i5dethen washéd%tghtmi&témgpltbﬁlﬂél 2 éi(rli(édwb)lveweuiezsd;ied'DrﬁF

Sol utl on um t.er ut OoxI . | Mmol,. In

(0n) “and a SOPEEPEARBRS ELGIA PeB chiath Fipbnarodtaphdd’ St

in DVF (10 nisidicl[ ged] Celikhéern: mgCha)xtm egive thevwpsoductréd 9@% 15 min
t 0 C, p: f . 3.8 g, 20 | .
Sidon: The nTigigeaeas! gp) ESﬁégﬁaéeaye}&M%l%%?ﬁ% (o0 Arer) =

cool | nf it was - guenched wi th 2N aqueous NaOH sol ution and extracted
Wi th ether. Thp orgapi ﬂJ%aﬂfﬁeﬂE&fﬂ-@y?S m&).ﬂuéi‘éphen 1? -qygRor at ed.
The residue fl.ash_c g over 3 I ga el uent: 100:5
v/ v- et hyl \gggli‘ Eﬂ/raﬁ%ﬁ 8"?8 °nﬂr fefndimefrhy. P@W’é"%ﬁ‘@ﬁrr oduct in 42%
%i gl d (ll 5 g)T?) a su&@e&t?lgfnf - ohi tna}sol(n@ mg, 60%) dispersion in :
enzyl oxycar bon i
di hydr o- 1- mat%b&?%ﬁ%b%%@ ?ﬁy‘f"g?// %’ﬁ?d?ﬂgedSG soluif&og ?ffl Pred
slurryl®f NaH(359- dgfleovophenyh)afm 6 cdihydro- 5-met hokyosirbonyd -RHRE-( 5 )
was added a s boye of ol gl4mm|)
?iﬂdétﬂ?lﬁ%ﬂ@?dmf o0 3e £f ‘18""9&:15‘1 5 a{xﬁ? oro?A (ol3

in THF(lOrrL ormate(
g, 1.7 73vﬂ§°hdhe?epaTHﬁ)[9§rr“}I@ %tlofﬁl néf\%@é}' e6nmiRueghst room

35 t enper ghewe {:91e39e1r16w ibqwaxwre g/asaquemﬁamd)mwab added. brine

and extracted with,eth acet a or was dried over
Na2SO4 and ev%’b%r'&%ﬁﬁu¥8 Ypdet en re efl“x%%%ﬁ’?ﬁ48ﬁ%ter Y€he "Femoval
PCT/ U/ 15026f the solvent, the residue was fladM7ehromatogrgphetlitative

y|eId of the produ Il d X (3,
4-di f uorophe‘ﬁy%? %titl?l.%a q\;eel gvﬁ.&gﬁé 100:5 v/v éthl 2c&BLPAXY B
ammonia in methanol) to give the product in 62% yield

(0.4 g) as a yellow oil.

20 ¢) 6-(3,4-Difluorophenyl)-1,6-dihydro-1- (4-hydroxy-5-
(4~ (2-pyridyl)piperidin-l1-)ylpentyl) - 5-methoxycarbony1-
2,4-dimethylpyrimidine. :

A mixture of the above yellow oil (0.48 g, 1.32 mmol ).
. 4- (2-pyr1dy1)p1per:.d1ne (0.32 g, 1.98 mmol.) and 1,4-

25 dioxane (10 mL) was refluxed overnight. The
com':entrated- mixture was ‘then flash chromatographed
ov@::: s:.llca gel (eluent: 80:20 v/v ethyl acetate-2.0M
atmiﬁm.a in methanol) to give all four diastereomers in
43% yield (0.3 g). Chiral HPLC separat:.on gave the

30 " title enantiomer which was converted to a HCl salt: lalp
= ‘120.6 (c. 0.7, MeOH); mp 163-165°C. Anal. Calcd. for
C,oH,,F,N,0,-3HC1'0.7CHC1,: C, 49.57; H, 5.56; N, 7.79.
Found: C, 49.41; H, 5.96; N, 7.38.

35 __Example_ 63
6-(3,4-Difluorophenyl) -1 +6- dihydro- ] -mthoxycarbonyl -
2,4-dimethyl-1-(5-(4-(2-pyridyl)piperidin-1-yl)-4-



met hoxycar bonyl -2,4- dinmethylpyrimdine. 5 A solution of the above

yeIIowsoIid(O 63 g, 1.52 mml.) in nethonal (20 nm) vv'as

subj ect ed hydr ogenation with a H2 balloon in the

pal | adi unw&??’lﬁﬂ“ 5% on C). The reaction was carried Pgﬁ{iﬁa room
tenperature for 30 mn. The catalyst was 10 . then filtered off and the
sol vent was renoved in vacuo toxgee the product in 99%vyield (0.487
g) as an off- . white solid. : - e) '

?4(3 4hD| fl uou:aphpqttjrllpﬁrﬂmh;mne- 1- 15 met hoxycar bonyl -5- (3- :
met hoxycarhon -vl) - | aqi’ b I 5
LT T Y ety op PR aRRLYE BRIGETe e ol SROBPMRBT IO Wi 1

sol i d (0 070 QH,1,240.25 mL)mmas)addedi aetsoliutiiono F | IMSe ((moom,g, 0.33

mol . ), t hyl I b d
hydrochl or| de (%4(()@%“;1”? By émﬂf)pr‘%p% }%H[ e%trtP%L gr ?ﬁff—?—‘ min,
stirrePat r ‘E’éih%r 2fir eG‘f 6% QUOWPBFIIY%& dthéHPt‘llorHO'f

3- (4-met hoxy ooy Asphenxlzm?wi nl di ﬂLip éxitye) €8-075 g,
0. 27 mol . QQ% m%’t’ur & J'>§Deedrlov:|ér ni g?mﬁ ﬂ )?lsxture was

added anot herm?% oxycarb%yif ctr gf"?‘?é‘?’ PYFimidiRgshé °vv|“191 s&r3rPdt ed
NH err] 0 solmhodn) in CH,CIAf t(ar nilile waamaddedftd hehs ohirbtret Waichsi due

was flash g he siddc el 5: v/ v
et hyl acet at TRt %ﬁl%ﬁefokggvegﬁ%ﬁ%rt IJI'eé cg“rrpngund 'ﬁ?é BSIl&tu:%-z(y g“gel d
(0.052Q) as trewted withdtnhetdsrlsfigre | (D . Mhaml) and stchrred fe:r

Cerr]Herr] F&ﬁéiﬁé\feﬁ%ﬂ er f'thl‘éCH. e&éécéi%&éd Ec @Qr{iZu Hto5r82>m
8.96. Found: C g

6-(3,4-Difl u&mqu e‘\%ﬁmoﬁf@ sad(%lf(wn of wateg, hc}%ywaarweﬁwd 4
- phenyl pi perigith- iN NaOH a&hdpwameh:ammabbgauia: Tayeet heay narlipl- 2, 4-
WO 96/ 14846 Ea'/ US95/ 15025 :
. -148- over Na,SO, and concentrated The res ue was purlfled :
15 by preparative TLC (eluent: 100:20 v/v ethyl acetate-
- 2.0M ammc_mia in methanol) to give t_he title compound in
43% yield (13 mg) as a yellow oil. Treatment of the
free base with 3 equivalents of 1M HCl in ether gave
the HCl1 salt as a pale yellow solid: mp 135-137°C.
20 Anal. Calcd. for CeH;,F,N,0;-3HC1-2H,0-0.9CH,Cl,: C, 48.11;
H, 5.78; N, 7.51. Found: C, 47.99; H,. 6.08; N, 7.35.

was

Examle 64
(+)-4-(3,4,5- TrifluorophenylL 3,4- dihydro -5-

25 , mthm;ycarbonyl 6-methy1 -3-(5-(4- (2-pyridy1)p:|.peridin-
$4¥:pentyl-2 (1H) -pyrimidone .
5-Bromopentyl) -4-(3,4,5- trifluorophenyl)-3,4-
e --S-methoxycarbonyl 6-methy1 -2 (1H) -pyrimidone.
To a suspens:.on of NaH (0.23 g, 60% dispersion in
30 mineral oil, 5.8 mmol.) in THF (40 mL) was added a
solution of 6- (3 4,5- tr:.fluorophenyl :L 6- d:Lhydro -2-
methoxy- S-methoxycarbonyl -4- methyl-pyr:.m:.dlne (0.6 g,
1.9 mmol.) and HMPA (0.33 mL, 1.9 mmol.) in THF (10 mL)
~at 0°C. After 20 min, 1,5-dibromopentane (1.75 g, 9.4
35 mmol.) was added. The mixture was then reiluxed for 2
hrs and quenched by water. The mixture was _partitioned
between ethyl _acetete and water. The orgariic layer was




di ot hyl pyri i di ne a)

5-Benzyl oxy | - 6-(3, 4-difluorophenyl)-1,6- PCT/US95/15025
di.hydr o- 1- et hoxynmet hyl - 2, 4- di met hyl pyri m di ne. ~ To a stirred slurry
of NaH (24 nmg, 60% in mneral oil, 5 0.6 mol.) in THF (5 nlL) was
added a sol ution of 5- benzyl oxyz®agbonyl - 6- (3, 4-di fluorophenyl) -1,
6-.di hydr o- 2,4-dimethyl pyrimdine (0.2 g, 0. 56 nmmol.) in THF (10
m.) at O[err] s.epAr?@ele treatedh| owdtbt 6N HE: h{10 embér solution Gad3 ni,
0.57 mmol .) wa ] vpgrl o] n om

t enperature for 3 éir (H&M E:emﬁkk&f:hﬁ}g q' drfve th‘sgr ﬁlh%ér?and

extracted wit ﬁ‘%’?ﬁﬁted and %?t%‘ét everx h@ae$9&n|%f¢%¥eﬁhﬂa§emqvai er

Na[err] sA e”boiﬂélnt, the e%@qa%@edwag &11\5%& h@hﬁéﬂéﬁéérh?lhéé 584;1&1» e:;i ai
yel | ow, Qi X uor phenyl) -

6- di hydPo- 1. Silica ﬁﬁihdﬁmﬁpﬁyl 80222 acﬁa] %ﬁ% (erﬁ”a’ acetate) to

sol ution of thgévebohe peblowvtoih (8% 1yigldO(d3621g) )as a yellaw rmit]h.anol (20

m.) was subjected to hydrogenation with 20 a H2 balloon in the presence

of palladium (34 ng, 5% on C). The reaction was carried out at room

tenperature b) (+)fd- 0354hr5-Thd Ehuaropheayk hed .f4+ddhadvdF Sand t he

3 o an off- DACHoeyCPriaaYp- b mdtipy s I€ (BLAGUL2 PR L ”ﬁ%%éw o
6- di hydfo-5- &3Y1)apentyl-2 (35) hmé-@fiﬁa%ﬁ -4 pH@h’ﬁPﬁFﬁerQ R-1(5-

yl) przpyl amt BQ@&W 1)-an\eihaxsnekmﬂu3r6phen 1) - 3dl4mih*li¢$}d?c\6-1§ﬂ di ne.
m Xt ur

30 g) 4- di f uoro p
di hydr o- 1- met WSE?HEVH?Fb?nYR'é FW&&W}I 36{]%’% %o 3.9, B
mol . ), 4- dimmbﬂlybarrnndpy-pymydyl)((p:ﬂpeg:ld:[héM(o 22 g,m:ml4 mmol.),
1-(3- dlrrethyl yl&%f > hydr | Qr 0.16 g,
0.82 mmol . ﬁgk%g@&ﬁf?\] g%t&%s E mmg%rkfeégg?‘%&o%néﬁeréperature
for 0. 155hr AlPelgihed.7 mm0&ddh tanm efcetone (20 mL) was refluxed
3- (4- net hoxyca{;éeﬂzbné p‘i‘ﬁ@%ﬁﬂ@%”sbﬁb@d‘ solid wa)é' LBeoP HidBeied OFE 9.
0.62 mmol . S m Xt Ur e Was VWO 96/ 1
PCT/ US95/ 15025n the solvent was evaporated. The mgsldue was flash
chromatographed over silica gel (eluent: 80:20 v/v
ethyl acetate-2.0M ammonia in Methanol) to give the
20 racemic product in 85% yield (0.3 g) as a yellow oil.
Chiral HPLC separation afforded the title enantiomer

which was converted to a HCl salt: [al, = 122 (c 4.1,

MeOH) ; mp 125-127°C. Anal. Calcd. for

C,sH,,F,N,0, . 2HC1 2H,0°0.2Et,0: C, 52.86; H, 6.32; N, 8.56.
25 Found: C, 52.66; H, 6.37; N, 8.15.

B . x . a m p 1 e 6 5

‘4- (3»«. 4,5-Trifluorophenyl) -3, 4-dihydro-5-methoxycarbon
yl-6-methyl-3-(3-(4-(2-pyridyl)piperidin-1 -yl)propylo
30 xycarbonyl) -2 (1H) -pyrimidone.
a) '1-(3 -Hydroxypropyl) -4- (2-pyridyl) piperidine.
A mixture of 4-(2-pyridyl)piperidine (200 mg, 1.23
mmol) , 3¥brbmopropanol (135 mL, 1.49 mmol), potassium
_ carbonate (620 mg, 4.49 mmol) and a catalytic amount of
35 sodium iodide in acetone (10 mL) was heated at reflux
.~ overnight. Filtration followed by evaporation of the
solvent gave a light brown oil (324 mg) which was



ref |uxed overnight. To the m xture was added anot her 25 mL of

CH err]C[err] and washed wth saturated NH4C sol ution. After .
removal gip | vent, the residue was flash chr anpl@iisefiNpgs over
silica gel (eluent: 80:20 - v/v 5 ethyl acetate- nethanol) to give
the title conpound in 32%yield (0.075 g) as a pale yellow solid: np
53-57[err] C - Anal. Calcd. for -160- S '
CerrJHerr]Flerr]Nlerr]Jerr]0.25CHd [err]: C 62.71; H, 6.44, N,
9.36. Found:d¥8sebved: inCHSIz0and, £igsiy chromatographetlover7 silica

1, 6- Di hydr o-geTret(ROX VSR QQ%:t'in)lsr (WLéd- BROAMMABHYN (20:1:1) to

- 4- phenyl pi p%#éjlél- 1%%’é£ent 1) - L ' T _

4- et hyl - 6- (FEFREF B 5. BUOVR aphdd (166 mg)y 61%). |

1, 6- Di hydr o- 5- net hoxycar bonyl - 4- net hyl - 6- (4- 15 ni trophenyl) - pyrim di ne.
Sodi up (0.55. 9, 23.9 mvl) was allowed to react w‘th - anhydrous Et CH

(100 ). Then the solution was cool ed . by an ice water bat A when
f or mami di ne 4c6 et e5¢2riglyorophenyl) <3, 4 -0dihydro o5 thethosyetagbon NEt hyl

2- (4- 20 b 1.0 O Lqanydad_acet 0, ) swere
2dded. The A5iSiAECERLYs. (TN LA fodpettaln 10D BR8N E® T,
product was ¥¥qaxheny )2 (ERL-pyrinidoneder - (4.68 g, 80%. It was

I xed with t ol wEREesys f oni - j d}gwa% b Z 35,2 mMmol) in
$§e WIO (1?5 (2)5rhl. . jElrr%) onbg. heeg't e(c?-g?d%lo[ er r_}]_ ..?{)rgg‘\(?,@%.pgf%?%t er ()450
n) Wes piperidineng @%e pPoduct Yad3a (BEGlAte 3B fitréPed BFf as

an of f - whi t &rsif 1do¢bpifenyl78%),.4 -dihydro 48 -methoxycarbonyl-6 -

-(5- Chl 4) w1, /8- di rQ-5- cA- 30, a. |
oty 6 (a4 b B SRRSO AP AN Coviinidine, 4353 5 4s
mml ) was afiged @.3Hmmol) in dry TBP 8) mEdnmwaisniheststliatm hgfituxie (60%

oi | SveReHSH, 480 .0 ARPl d _Gaaql. anigce. ~wat er
bat h. _Then 1-br or%t?—r%l-chl or oggﬁ?%ﬁ‘ég(_%hgg g@%&e%‘%m ﬁ:'(':C\g/\\n/asc’%_dde_d.- -
The APxturethes s8P}VeRtat Wagomdissolvednpdrat BeOAer and befbashice water .

was added. chromatiodrapHddnoveih sH1@0a oge® a1®ar%) Okl ut4 néP 3w P h Whi ch

WO 96/ 14846, ' ' e ' CEI;-_[ 95/ 15025,
EtOAc/MeOH/Et,N (100:3:3) to afford an off-white solid
(133 mg, 75%). It was dissolved in CH,Cl, and treated
with 1M HCl in ether (0.6 mL) to give an off-white

20 solid: mp 154°C (dec.). Anal. Calcd. for

Ca7HaoF3N,05 2HC1'2H,0: C, 49.47; H, 5.38; N, 8.55. Found:
C, 49.48; H, 5.16; N, 8.35. - | |

Example 66 | - o

25 (+)-1,2,3, 6-Tetrahydro-1-{N- [4-cyano-4- (phenyl) cycloh

eﬂ;@% zli'_dthyl}carboxamido -5-methoxy carbonyl-4-methoxy

withyl-6-(3,4-difluorophenyl) -2-oxopyrimidine

a)’ 2. [4 -éyano-tl- (phenyl) cyclohex-1-yl] _ethylﬁ:h_iné .

30 ‘A ,mixture of 4-pheny1-4-cYanocyclohexant?r#e (5.00 g,
25.09 mmol) and ethylenediamine (5.58) and p-toluene
sulfonic acid in benzene (200 mL)- were r_ef_luiced for 4
h in a Dean-Stork set-up to re’moi_re'the_ water formed.
Solvent was' evaporated and the re_sidﬁe was rediséoivéd

35 in methanol and coole_ﬁd to 0 °C. To thi_s; sodium
borohydride (1.5 g) was added in portions and the
mixture was stirred at room temperatui'é for 3 h.

ﬂ .

v



-150- was flash chromat ographed over silica gel (120 Q)

el uting V\A&B 5583‘2/ hexane/ Et N (15:15:1) to afford a bsembsaatisodsl. 43
g, 69% . g c) 1, 6-Di hydro-5-nethoxycarbonyl-1- (5- (4-methoxycarbon
yl - 4- phenyl - pi peridin-1-yl) pentyl) -4-methyl-6- (4-nitrophenyl)

- pyri ndi ne. The above oil (220 Age16. 58 nMmol ) was m xed with 4-

et hoxy- carbonyl 4- phenyl pi peridine (127 ng, 0,58 mol) 10 . and

pot assi um i odiS@dVerd¥s wag evaronabey,i khe W@W@e was diggplved civl ed by
an ice vater aaemoromaw' oo mL), d&é@fédﬂ%t{ﬁ%ﬂm Q(i%)@'ioo

dirspersion, . O, 1) . wa m xture was heated at
ref | ux overnlﬁﬁﬂ &Hé dried’ (SﬁﬁFEmK?u%iﬁBehg) %%%VﬁﬂﬁéﬁPSFQMQHBFﬁkﬁﬁ

continued for ahd thetwyesiBae dﬁs& drié® wabhekr Watcadiedo 1E>aazrea0&h@n with

CE:}-lgAFeﬁg]/Et CRE%Q%&EI%%E%\Q“ t{)g%SShgg) ovejlr;“'2 - -NMB; ISP@&'e Iofl't\QIEd A
el uting with producie@d B yYR®: dnd) found tot conftfadmd t:a1g/ei:lsy(/tmns(89 ny,
270 hiel ClbtherkeZAne ot U GRUNE) S WY WS Pl ©4 62

Exanple 58 in th@-n@@m4smep .uor ophenyl) -1, 6-di hydro-1- (5- (4- 25
met hoxycar bonyl -4 - phenyl pi peridin-1-yl)- pentyl) - 2,4-

di et hyl - 5- et hy| bony! - di Benzy!
S b S R LT Y PR 7 N

2, 4-di f | uor obeha-depidethyl }rarboxahido- s-meanakyasarwwtsaﬁﬁwt ate
(0.212 o, 2 smeenyl-R2ks; €ra123 885 hphenyyT 2> xSy Fimdadss oom
t enperat ure fbydrechdoxddeAiter the renoval of solvent, - the residue
e L A T L A R
The sol&ent mgtévaw-eﬁemetmycarbowé-r4esm§§é1%xme|t&%1 1-(4-
chromat ogr aphﬁit%@he%&c?n%a&%nylpynuﬁ%wt lo 2226V eghyl o.a48
acetate- hexane% &? % fi -cyano-4- (phenyl) cyclohex-1-yl]ethylamine
" (0.130 g, 0.538 mmol) in tetrahydrofuran (100 mL) was
stirred at room temperature for 24 hours. The reaction
20 mixture was stirred for another 1 hour after addition
of 2 mL of 6N HCl. Solvent was evaporated at reduced
pressure and the residue was basified by treatment with
10% aqueous KOH solution, extracted with
dichloromethane (3 x 10 mL). The combined extracts
25 . were dried over potassium carbonate, and solvent
evaporated. The crude product was purified by
preparatlve thinlayer chromatography
(dighloromethane :MeOH:2M ammonia in MeOH,90:8:4). The
two possible isomer were obtained in the order of less
30 polar compound as the minor product and the more polar
compound as the major component (yields: 16 mg minor
and 160 mg major isomer). The HCl salts were obtained
by treatment with 1N HCl in ether. The minor isomer HCl
salt:m.p. 124-126 °C; [o]p; = +112 (c = 0.21 g in 100 mL.
35 CHC1,); Anal. Calcd. for C,;iH,N;O,F,C1.0.5 chloroform.
0.5 ether: C, 54.61; H, 5.57; N, 9.80. Found: C,
54.43; H, 5.29; N, 9.54. The major isomer HCl salt: m.



WD 96/ 14846 PCT/ US95/ 15025

-151- product in 91%vyield (14.3 g) as a yellow solid. _ b)
5- Benzyl exoy9q148461y! - 6- (2, 4-di f1 uor ophenyl ) -1, 6- PCT/US95/15025

di hydro- 2, 4-di met hyl pyrimdine. To a stirred solution 5 of acetam di ne
hydrochl oride (2.84 g, 30 mmol.) in DVE (20 nmL) were added a
solution of potassiumtert- buti®a de (2.46 g, 22 mol .) in DW

(20nL) and a - |yt ion of th bove _yel Low splid (6. 20 mmol .)
in DVF (20 ) *3® Ojfié)r% ﬂﬂ]tner‘fﬁgam?gtﬂrg'. 'sgsf?rf%éi W'Ygrzc%lﬁ i 15 mn
at O[err]C, 2Anrabl uGxbsd! fiow oC;g8N0eMChydr dt ehldr6form: C,g544@4mmol .) was
added. The g xtgr ' t a . 10ker &] Qof.08 2-hr Af ter
cooling, it rﬁmiasé{q%le'nc ',e?%i%’ 2?]0%9& C_’a(?l?e'&ljfs'_ hgcé'sggl'upi’o%laégg ‘extracted
with ether. The organi c |l ayer was dried over Na2SO4 and evapor at ed.

the 15 residue vias flash chr%@d over * silica gel :
(eluent: 100:5 v/v .ethyl . _acgtate-2M  anmmoni in .. .- -Methanol) to
give the prdfic® PRe£3&1iE empodimeny an oral,composihiensgfi@ = 20
g)fl 5- Beﬂzydmnpmm@orqr/]ﬁ-l:-lﬁ% bﬁ.@mmﬁ‘ﬂqdl ,)"-16)0((]'“% 4of one of the '
i f1 uorophe - sdi hydro- 2..4- di nmet pyrim ding,. _To ©a.suspensi on
of NaH (123@%“}1"%{}?}3% sé%rs:‘i Aped! THdpay " s Fopmulaged,  WHERTICTLOS
nL) was addexhZfiwient ofiinely dividelde kantesef towpiroyistd ial totalg, 2.8

5 i 1 MG qr, A el 53¢ s IS (b " lndi TS M

15 mn, bronopent ane (175 _ ) was a

The ni xture GARSYIen refluxed for 30 nin. The solid was - filtered

off. After the renoval of the solvent, the - residue was flash ‘
chr omat ogr aphed over silica gel 30 (eluent: ethyl acetate) to give the
product in 78% yield (1.1 g) as a yellow oil. d)

5- Benzyl oxycar bonyl - 6- (2, 4-di f | uor ophenyl )-1, 6-

di hydr o- 1- (5- (4- met hoxycar bonyl - 4- phenyl pi peri di n-1- 35 : :

yl ) pentyl)-2, 4-di net hyl - pyri m di ne. A m xture of the _ above yell ow
oi | (.62 g, 3.2 mol . ), 4- met hoxycar bonyl - 4- phenyl

pi peridine (1.4 g, 6.4 mol.), -




WO 96/ 14846 PCT/ US95/ 15025

-152- ssium carbonate (1.76 g, 12.7 mmol .), sodi 66k

(0.45 g, wgggﬂ% and 1, 4-dioxane (15 nL) was P@éf?lg{%(ggzs

over ni ght. The undr ssol ved solid was then filtered off and the

sol vent was evapor at ed. The 5 resé@de was flash chronmat ographed

over silica gel (eI uent 80 20 v/v et hyI acet ate-2M ammoni a

in R ' SmIHe 836 e a

yellow oil.  glihs d| fI uor ophenyl ) 1, 6-di hydro | - (5-

(4- met hoxycar bonyT N DI Pert art ) pentyl)-2, 4-

di met hyl -pyrimdine. A solution of the above yell ow oil (0.36 g,

0.56 mmol ) |®1@H1'i'r§"'9.'ff1§ﬁ@1@s) we%smeasuredsf@ireééﬁgcﬁ@dm’ g&ﬁﬂ@é' on

vvrthaH2 ball%onrnth geenc palladré[n 36(3@ on. O . The
Khe &&F’PP&&%uF aB¥o% F’éﬂp‘% AR PR - ARG P

reacti on
catal yst was uh&red‘eﬁﬁcﬂf &hhﬁygﬁe@n(hé hweld| asnatwahe L-type ed:mllei:bmn vacuo

(9,0,7%,1° Pl BHEILELOLLNTE cor ruhe bl ol rd Ty ls v

met hoxycar bon§'¢>|el¢thenyI pi peri din-1-yl)-pentyl)-2, 4-

di net hyl - 5- net hyl am nocar bonyl -pyrim dine. A m xt ure of the above
off-white solrd 0244£q 0.44 mmwl .), 4- 25 drrreth¥lamnopyr|d|ne
(0.26 1§, 1 \for Determination of

dr rret hyl am no hyI car bodr I m de hydrochl oride (0.23 g, O. 66
.) and &E‘F err irred nt room -t erature

for 2" hrs. rtﬁgl:éa& ¥i oﬁfof gzompoun fet Ayl né%%ﬂ@h
(0.089 g, 1. 32-em&prto)r,s das ddetterminedir invweitsd iusd:dgatcwla:mme:derqmthture

OO odiesy P, B G NR1 90T o1 R el RERCL 22

washed wi th sa urate renpva he sol vent,
t he re$bdue waoterest. chrarrﬁ‘hegﬁapmﬁﬂ-bvellnes wexte | cRrgpRATred| udi :

100: 20 v/v et E*En%%@&@ﬁ%gzwm%ﬁé%DNA &F E%Héaorb)enb hid i e title

conmpound in 22%yi el g) as a yell ow oi Treat ment _of the
free base consfirugts o FARFRIEHNG ofPAlR HCEERPMEE hePNRay @nche FRIR sal t

encoding the human a-adrenergic receptors as follows:

20 a,, Human Adrenergic Receptor: The entire coding region
of «lA (1719 bp'), including 150 base pairs of 5’
untranslated sequence (5’ UT) and 300 bp of 3’
untranslated sequence (3’ UT), was cloned into the
BamHI and Clal sites of the polylinker-modified

25 eukaryotic expressidn- vector pCEXV-3, called EXJ.HR.
The, construct - involved the ligation of partial
ave lapp:.ng human lymphocyte genomic and hippocampal
c .":___,_.;_j.:.clones- 5’ sequence were contained on a 1.2 kb
.Sma-I"-XhoI genomic fragment (the vector-derived BamHI

30 site was used for subcloning instead of the internal
insert-derived Smal site) and 3’ sequences were
contained on an 1.3 kb XhoI-ClaI cDNA fragment (the
Clal site was from the vector polylinker). Stable cell
lines were obtained by cotransfection with the plasmid

35 alA/EXJ (expression vector containing the @lA receptor
gene) and the plasmid pGCcos3neoc (plasmid containing
the aminoglycoside transferase gene) into LM(tk-), CHO,




VO 96/ 14846 | o PCT/ US95/ 15025
- 153- as a pale yellow solid: np 152-155C. Anal.

qe”]H[%B]sﬂlM] Nlerr]err]2HC 1.6Herr]O 0.8CHC [err]: P&,Ug,g,lggzs H,

6.07; N, 33. Found: C, 51.38; H, 5.91; N, 7.27.
59 6(R, S)-(3,4-Difluorophenyl)-1, 6-di hydro-5-
met hoxycar bonyl - 1- (5- (4- net hoxycar bony164-

Cal cd. for

Exanpl e

phenyl pi peri-di n-1-yl)-4(S)-nmethyl )pentyl -2, 4- di met hyl'pyri m di ne 10
a) (S)-(+)-ankeifEHIThecelllae. usdngr cxalmaumophoephate techmmqulel ic acid

45.64 g, O. | t Ut
gand tregt ed w -}th %eiﬂse Wit Wperl di fe i%rét%ilé\as %?@i %ﬁéo uion

e m xt
was al Pa\x/é?d ,té%o%)po %dﬁ@lﬂ%@é?ﬁ?uﬁ-@ @@ﬂ&e@qq 12 redbfieds e
(ngocrystal I Eaglaabe{mﬁlmts (mwif Wsi-ana ]Iéilldhdl!tl\?) &Sﬁth lfﬁian thter
al l'l zal | Sa rom C at e
gave tRe op}tN%é ;g RFREE ol A" supplemegggdylxg.}gh(r}@% g?vgnegdcglf

(S)-(+)-N Besemahl- 3- moohy upiite/mli n@enfikd Jdhave gal tand 100 ( 2dgfml O. 088

ol it o v SRRPLgnpsiaBUTELE D o lhe crongd i bt O%e?f%od "5 089

The

mol ) was addégr resistangenitse tz_herant)llhicntlsz\f Ge&lﬁhdla(m!/tmldn
- conpl ete, 25membrshsswéw Rafdested 3hel dved ﬁw§ﬂﬂ Yag 418} and

extracted with ether_. T conbl ned extracts

(Na[ etP] SO eFP] ) %%HdconEgﬂPFétz&?ltno gf®e tﬂ%sﬁﬁibeﬂm deelew ggofsee

yield ( 17. 2vgadibeighn¥ Bidditgl dd&aydflerr]OH). 30
(S)-(-)-2-Methyl -1, 5-di bronopent ane. To t he above

C)

am de powder was

added phosphorus tribronide (7.81 ni, - d;2.85, 0.082 nol) at 5[err]
over 20 min ajg HumagoAdwenergic Reteptorng. ‘Plﬁeanttinse asiinomregion m xt ure

was varmed tge g1p (1883 'EIPST ArdihaiHY! 868 (adl phidd? gRY gas added
15 untranslated sequence (5’ UT) and 600 bp. of 3’
untranslated sequence (3’ UT), .was cloned into the
EcoRI site of pCEXV-3 eukaryotic expression vector.
full-length
containing EccRI_ brainstem cDNA fragme_n_t from A ZaplI
20 into the expression vector. St'able_:-'_:ce-ll lines were

The construct involved ligating the

selected as_' described above.

Oye Human ndrenergic- Receptor: The entire coding region
of «lC (1401 bp), including. 400 base: pairs of 5’
25 untranslated sequence {5 UT) and 200 bp of 3¢

"'"slated sequence (3’ UT), was cloned into. the KpnI
‘of . the polyllnker-mod:.fled PCEXV-3-derived
otic expression vector, EXJ.RH. The construct

involved ligating three partial overlapping fragments:
30 a 5' 0.6kb HincII genomic clone, a central 1.8 EcoRI
hippocampal cDNA clone, and a 3’ 0.6Kb Pstl genomic
clone. The hippocampal cDNA fragment overlaps'- with the
57 and 3’ genomic clones so that the :HincII ‘and PstI
sites at the 5’ ‘and 3’ ends of the cDNA clone,

35 respectively, were utilized foi:‘ ligation

This full-

length clone was cloned into the KpnI site of the
expression vector, using the 5’ and 3’ KpnI sites of

L



?;5 dropwi se over 10 min. The m xture was then allowed to st and

room t re overnight and distilled under. V ap &S nmm
Hg) unt i |&ﬁ"l:b%; E%Jéd t enper at ur €’ r eached : WO 96/ 14846 Sdhsnas!
PCT/ US95/ 15025 - 154- 80[err]C.
The distillate was dissolved in hexane16860 nlL) and washed
successively wth wat er (20 nl), concentrated sulfuric acid

(4x30 nl), wdthe Eragment, derivedN@kms olegttiomn (i10¢ . 2x@Bluescrapt ) wat er
20 nL Th ’
( ) - € and 3 -ﬂﬁE@QﬁsiQEHe 5 Cﬁ%}é 3%}9 f:%@%ggl) ""anbleI ! ght

concentrat ed
yel low | i qui ¢ell lines W@;e seheq@eckr@ﬂnda%sylhétih?bs@'ﬁtyn 6(RS) - (3, 4-
10 di f1 uorophenyl) -1, 6-di hydr o- 5- net hoxycar bonyl - 2, 4- .

di met hyl pyrim dj To SysS sion of NaH (47 0% dis erS|on in
m nera?é g?/l ')°e]n"rﬁﬂ'm§1 PR ﬁ'pg( P8fR3Ys: (Trar‘g%ée%ﬁ%‘éd cglg'lla uEFeR

g. 51384 dl5f| U(mﬂ.tﬂiﬁlyflaékﬁ werde scraped 1nt(<j: 5ml of 5mM Trls HC1, :

i hydr o-5-ne Y, |

ol ) Cand b (TR 7.6, i "N | B R chRadn [0 mhe foedy )T

After 10 ninlysaimstwere fertyifugasd fatt -1000 rpm 1fex b bnmn@emaﬁe (0 86
g, 3.53 mol he+m t
refluxed for a)1n(‘)i %1—1@" ﬁéeﬂétﬁnt ?sv@ég?%ggq%gﬁ ?t t3)eb$ elﬁafbo:‘l?sgA ter the
renoval of 2@0 mihatsdfent Th%@qlégtdu@wsp%rﬁﬁ%m&n%@%r%%d over

silica gel (elcuent 1mﬂ!0CMéc1/JV ghdylo acet ab%o%b@&' ac:.d SRR a7l 8.

nmet hanol) to |ve,the ro i.n 36% ((ﬂ 169 g) ag amxellow
ort ok O inding ol Fhe o8 s AREREBRARY ) PHIEN ’40

met hoxycar bomgechﬂfc (dam\kmycar'mngl -4¢i/mmol) to membrane

phenyl pi peri ) - et ent y| --2,.4- I et hyl | dine. A
m xt ure of tg’rlégtj)a&é‘é")ly% fo mkt)'lp f )Q(e(}%'l% was d%n%STﬁ 5 p’?ﬂ‘ﬂ

4- met BSxycar yodyimes- <pf1eﬁy253®ll angd pincubatedo a$673'§1°C0f¢8 rﬂﬂ)lm:}n

Lo cobataides i bdfhd g g Bimbel, ROSTpdind GEST 0
10 pu phentolamlne The " reaction was stoppéd by _
filtration through GF/B filters using a cell harvester.
Inhibition experiments, routinely consisting of 7

20 - concentrations of the tested compounds, were analyzed
using a non-linear regression curve-fitting computer
program to obtain Ki values. "

o, Human Adrenergic Receptors: To determine the potency

25 of o, antagonists at the a, receptors, LM(tk-) cell
llnes stably transfected with the genes encoding the

a a,,, and o,. receptors were used. The cell line
expxess:.ng the o,, receptor is designated L-a,,, and was
depos:_l.ted on November 6, 1992 undexr ATCC Accession No.

30 CRL 11180. The cell line expressing the a, receptor is
deéignated. L-NGC-a.;, and was deposited on October 25,

1989 under ATCC Accession No. CRL10275. The cell line
expressing the o,. receptor is designated L-a,., and was
deposited on November 6, 1992 under ATCC Accession No.

35 CRL-11181. Cell lysates were prepared as described

above (see Radioligand Binding Assays), and suspended

' in 25mM glycylglycine buffer (pH 7.6 at room



The undi ssol ved solid was then filtered off and the sol vent was
evaporated.:- The residue was flash 35 chr omat ogr aphed over silica
gel (el ugywd 9614898 5 v/ v et hyl acetate-2M ammoni a i n FeRISS02% O
give the title conmpound in 11%yield (0.025 g) as a yellow oil.
WO 96/ 14846 - PCT/ US95/ 15025

- 155- Treatnent of the free baskﬁ&wth 2 equi val ents of 1M HC

in ether gave the HCl salt as_a |ight yel | ow solid: np

155- 158[ er r ] CCEMPABRLUTS) ed. Bawiikrip competdtioy dpindingr Resay

0.5H err] O Gyere perﬁ@rﬁgd Has§n§4 [BE] BadwolBeynd: (o0.38M}7; Hnd. 66; N
5 Di fuorophenyl’) -1, 6 _

- di hydro-l 5 mm§§%gx Bgﬁg,ndlgg was de%(e\;imlned by incubation with
(4- met hoxy carbom |pHertwlgmineer |miaﬂbbunlﬁrad1yﬂ1hgmd1whs bépa:tbt%d4

- di nmet |pyr't€% fﬁtrit%ona)tﬂrouéh&aﬁyﬂmEﬂ.gg:r:%y Ls:mg a cell

(3,4-difluoro
di hydr o- 5- nethﬁ)m?—%nyl 2,4-di methyl pyrimdine. To a suspensi on of
NaH (31 ng, 60%dispersion i n mneral . oil, 0.77 mmol .) in THFE (5 nl)

was added a solution of
6- (3, 4-difl ud?%"pﬂi’é??gﬁ?ul% dﬂﬁnyHPﬁ @W‘ﬁ%ﬁlycé’rﬁooﬁyl Antagonists at

2, 4-di met hy| galcivih Chathels, 1 07 mmol .) and HWPA s (0.193 g, 1.07
mol . N THEL(5 at 0 ft

[err] Terr]- Jl'%e m?ﬁ%’&léﬁe a§°’%5§§ m’fo|°31%é§“ channe]a%dgas The
m xture was tdeftermineded inr 150mpet1fl:len20 bindinig d vassdystered of f.

id fl
?H g;rat ggr a|roh ovetxoénaﬂﬁne ?Ocrgégie’?ég?el ugg%r[e%t%h %%a£$%t%a§$6a§| ve the ‘

product muﬁqalee.l%aﬂeéma(blmes;)descmw|1mw<a)1¢ssmam5and Féerry
6-(3,4-Difl UO@M&H}%BQ)M ﬁnézmb%@ﬁ 109 es;}13 %pfgyﬁazbonyéréefi§

(4- met hoxycar honyl -
met hyllgbenzyl ?’E Fis sede S SatinAes, and c}';cmogenlze Wrﬁgﬁl‘ﬂlr'%rw HGE above
yellow oi | (Optb ¢,7.@)97 mwmitainidy 0 .4mMet h@ﬁé‘rﬁfmbﬁyﬂswm@uyl
pi peridine (f(iu%%ud& ]Tl'?e homogenates were centrlfuged at 1000 g
for 15  minutes, the resultlng supernatant was
centrifuged at 45, 000 g for 15 minutes. The 45, 000 g
20 pellet was suspended_ in buffer and centrifuged a second’
time. Aligquots of membrane prote.in. were. incubated for
30 minutes at 37°C in the presence. of [3Hlnitrendipine
(1nM), and nonspecific binding was determined in the
presence of: IOuM nifedipine. The bound rad:.ollgand was
25 separated by filtration through GF/B f:.lters using a

4. mpounds described above were assayed us:l.ng cloned
human alpha adrenerglc receptors and the rat calc1um
30 channel. The preferred compounds were found to be
selective «,. antagonists. The binding*--a.'ffinities- of
compounds 19-23 are illustrated in the following table.
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give the title conmpound in 17%yield (0.10

g, 4. 86

) and 1, 4-di oxane (10
then filtered off and the so
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nmol .
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nm) was refly

sodi um i odi de

acepglye- 2M ammoni a i n

over

Ssosybsy ght .

3

vent was
silica

met hanol )
WO 96/ 14846
F(T/U895/1502$1nding affinities of compounds 19-231%%t cloned hgpaas a

yel l ow oil. Tr f r th 2 equi val ents of 1M HC
in ether gave b(% %tgigeﬁ%Cégggiggff white solid: np
181-183[err] C Anal Calcd for

C[err]H[err]F[err]N[err]C{err]ZHG 1.0Herr]G C,  60.69; H 5.97; N
6. 07. Found:  C 60, .73: H 5 77. N 5 94 ] Exanple 61

6- (3,45-D'fl aseRpa ) nale i di hydr o- iqﬂggpoxycarbtnyl+halc

2, 4-di methyl -{- (5- (3-jphenyl propyl am n¢) pentyl) - 1d ~pyrimdine

A m xture of [- (5-bron tyl)awmb- [( I TlTuagegphdnyl ) s,

1, 6- di hydr o- 5§ net hoxycabﬁlggylﬁfqul 8, }L pyrim ggﬁne H pK1(0 1%%Mg, 3 43
mol . ), 3-phefryt=T—progyram g (0. I g, 089 ot potjasst a
carbonate (0.8 2.17 ‘.*) 012 sofidhipdr88 (7 ”ra - 76. 46° nPo! )3 an
1, 4- di oxane (| f - et—sota—ng
then filtered|@0f and tihe.4®| yént0 &%t ed.08The3 | 9.68 rleRi el 3was
fl ash chronat aXVZ-Yi Sl (Ej_uejt 10020410 vy
CHC [err] - et hanol - 2M drgmpgd. ajion o0 | 3 {me3Eanpb) os0 B VESt he drodest | i3n
54%vyield (0.L14 g) as a velllow ¢il. reat nent o thel free base
with 279 ggui valertg of M Hd |19 plehers dayeokhg 319 osakt (35. 60 |3
white solid np 95-97[ eyr] C Anal . Cal cq. Tor .
Cerr]Herr]F r| N erd] r 0,5 L TICLL RET IT: Stald; 6] 39;
N7 0o o5 | Brouna. |G 5y 96701 [ gbelq7 o BeE | 'e [ 8200 0/12°4

h = human



Exanpl e 62 (+)-6-(3,4-Difluorophenyl)-1,6-di hydro-1- (4-hydroxy- 5-
(4- (2-pyridyl)piperidin-1-yl)pentyl)-5-net hoxycar bonyl - 30

2, 4-di mata,y, hsqgl di ne a) 3-Bronopropyl epoxi de. PCT/US9SAS63S ution
of 5- brono-I-pentene (2.15 g, 14.4 mmol .) in CHerr]C[err] (40 ni)
was added MCPBA (3.0 g, 17.3 mmol.) at Oferr]C slowy. After stirred
at room tenperature overnight, 35 -LB&é-m xture was poured into a mxture _
of ice and 2N NaOH sol uti on. -The separated aqueous | ayer was )
extracted with CHerr]C[err]. The conbined organic |ayer was WO
96/ 14846 PCT/ US9 ' :
-157- th shed with water, Bnd gy ed 2SO4. The
concentrated m xtw#¢e s f chr omat ogrfaphed oVér i.lica gel
(eluent: CHerr]C[frr])*to gi V8 Therodvugt in 9294 gyield (2.19 g)

as a pale yellow liquwd. 5 b) !

1- (4, 5- Epoxypentyl)-& (3, 4-di f uorophenyl)

di hydr o- 5- net hoxycar bonyl - 2, 4- di net hyl pyrim |ne '~ Tola suspension . of
NaH (78 ng, 60% di spersion in mneral 8il) in THF (10 ¥3) was added

a solution of 6- 10
(3, 4-di fl uor ophenyl ) -1, 6-di hydr o- 5- net hoxycar bonyl B> §. 4-Ye0-Ph

di met hyl pyrimdine (0.5 g, 1.78 mmvl.) and HWPA (0.3 m., 1.78 mol.)
in THF (5 nmL) at O[err]C. After 20 mn, the abdPe pale yellow liquid
(0.6 g, 3.6 mmol .) was added. : The m xture was then refluxed 2hrs.
After the renoval 15 of the solvent, the reS|Rdue was flash

-chr omat ogr aphed
anmoni a i n met hag
yel l ow oil. 20
(4- hydr oxy- 5-

oHover silica gel (adueno! “100: 5 v/v ethyl acetate-2.
gi _ %yield ' (0.4 g) as a
0 G-pofi3, 4=Digl uordp 9 -1;6-gdi hydro-1-

(4- ( 2- pyrldyl) piperiginil-) ylpentyl)

- 5- net hoxycar bonyl. N , 4-di met hyl pyri @ di ne. A m xture of the
above yel | ow oi | (0%8 g, 132 mol . ). ' 4- (2-pyridyl ) piperidine (0.32
g, 1.98 mmol.) and 1,4- 25 di oxane (10 ) was refl uxed
overni ght. The : '
Br §H, , HBr
» R = OH, COOMe, COOEL
¥ X,CO4, KL 4,4-Diozane N
. OCH
H 3
i,

¥ 1. General synthetic schemes for the synthesis

of ‘the piperidine sidechains.

2



concentrated m xture was then flash chromat ographed over silica gel
(el uent: . ethyl acetate-2.0M anmoni a in net hf;f"f’h ve
al.l four Sﬁggg'?’eﬂr‘ée&gners in 43% vyield (0.3 g). Chiral Chse%gfrgatl on
gave the 30 title enantionmer which was converted to a HCO salt: [err]

= 120.6 (c 0.7, MeOH); np 163-165C-16%wal . Cal cd. for
C[err]H[err]F[err]N[err]CIerr] 3HO 0.7CHCI [err]: C, 49.57; H 5.56; N,

79. ofound: C, 49.41; H 5.96; N, 7.38. 35 Exarrple 63
6(34D|f|t£)rophenyl) -1, 6-di hydrg
2,-4-di met hyl A\1- (5- (4- (2-pyridylg
96/ 14846 '
- 158- o) pentyl pyrimdine
(8 ng, 0.06 mmol\,) in CH[ er
of DMSO (10 mg, @ _  0.14 nmol .)
mn, a 5 o Iutiﬁ)n of 6-(3,4-
hydroxy§ 4-(2- i di
met hoxycagboNy! -
CHerr]d
another 15 m

X met hoxycar bonyl -

peridin-1-yl) .-4- WO

- PCT/ US95/ 15025

# To a solution of oxalyl chloride
Cigerr] (0.25 rrLg was added a sol ution
m CH2A 2 (0.3 nl) at -78[err]C. After 3
di fl uorophenyl) -1, 6-di hydro- 1-(4-

di met hyl pyrimdine (30 ng, 0.057  mmol.) m:,

was added {4 he’J‘n xture which was stirred:!for

emxture was “ treated with triethylamne (0.04
HOt R A N

m.) and stirred or & Then it was allowed to vvarmﬂjp
to room t énperature. XA Rfdition of water, it was washed g
with 1IN NaCH and water. The organi ¢/Tayer was dried over Na2SO4 &nd
concentrated. Tie residue was puPTh edcls by preparative TLC (el uenx:
100: 20 v/v ethyd] acetate- - 2. 8M amoni a in nmet hanol ) to glvethe“’
title conpound in o 43% vyi el d ("13 ng) as a yeld ow oil. Treatnent og

t he ¥with 3 equivalfents of 1M HC i et her gave Yt he
HCO sal t» m—{el |l ow-solid: 135-137[err]C. 20 Anal . Cal cd. dor
Cerr]H e ]NRrr]gerr]3Hd ['err]2H err] O 0. QtH[err]CI[err] C,

48. 11

=(8; N, 7.51. Faund: C, 47.99; Hx 6.08; N, 7.35.

CH(:

o
3
—
DMF
Scheme 1 (continued). General synthetic schem

2. 4-Nitrophenyl chloroformate, NaHCO,,

3.

4. HCl/THF or EtSH/TFA.

0
1. NaOAc,



Exanpl e 64 (+)-4-(3,4,5-Trifluorophenyl)-3, 4-di hydro-5- 25

met hoxycar bonyl - 6- met hyl - 3- (5- (4- (2- pyri dyl) pi peri di n- 1-yl)-pentyl -
(1H) - pyw Eml a) 3-(5-Bronopentyl)-4-(3, 4, 5- PCT/US95/15025
trifluorophe &Qf 3, 4- di hydr o- 5- net hoxycar bonyl -6-nethyl-2 (1H)

- pyri m done. To a suspension of NaH (0.23 g, 60%di spersion in 30
mneral oil, 5.8 nmol.) in THF (40-1#0- was added a sol uti on of

6-(3,4,5-trifluorophenyl -1, 6-di hydro- 2-

met hoxy- 5- met hoxycar bonyl - 4- met hyl - pyrim dine (0.6 g, 1.9 mmol .) and
HWPA (0.33 ., 1.9 mmol.) in THF m_) at. O[err]C. After 20 mn,
1, 5-di bronmo@entane (1.75 g, 9.4 3 gol .) was added. The m xture was

t hen refl ux for 2 hrs and gu ed. by water. The m xture was
partitioned bet ween et hyl agetate and water. The organic |ayer was
WD 96/ 14846 PCT/ US95/ 15025

.
- 159- oparat ed, treated ith 6N HO (10 nL) solution and

stirred at roomtenperature for 1 It was then . Separated and
dried over r] sJ err]. After tfie renoval of | vent, the residue

was flPsTxro raphed over 5 mq silica gel (eluen 80:20 v/v

hexanét e) to ; product in 73%.y| eld (§-62 9) as a
yel | ow oi T~ b) (+)-4; 5 fl uor ophenyl) - 3, £ di hydre- 5-

met hoxycar boR§K- 6- et hyl (2-\gyt i dyl) p| peridig- 10 o

ture of 3-(5-

1-yl)-pentyl -2(gH) - pyrim do o
yhydv o- 5- Sy
6

br dgppent yl )
-4- (3,4,5-trifRuorophenyl) -3, E :

met hoxycar boryl - 6- et hyl - 2( 1H) - pyr m déhe (0 3 g, 0.7 ml ), . {
4- (2-pyridyl)} pi peridine (0.22 g, 184 mmol . E Easm um ar bonat e :
(0.5 g, 3.6 |.), sodiumi odide 1’5' (0 1g, 0.7 ) and cetone (20
m.) was refluxed @ over ni ght. ,The undi ssol ved sof 'a.was ti¥én filtered
of f and e ol vent was evadorated. The residug ¥as flasg
chr omagogFaghed r silica gel (eljuent: 80:20 v/iv g & ethyl®
acet atke—¢ Kmoniza i n Met hanol) to give the 20. d‘agem C pr‘Sduct in 85%
yield (0.\&=) a¥*=xyellow oil. Chiral HPLC se ;%r'atlon af‘Porded t he
title enantiesx S o

o ™.

= 8

Scheme 2. Synthetic

2. 4-Nitrophenyl chloroformate, NaHCO,,
. 3[(4-Methoxycarbonyl-4-phenyl)piperi

u 5
a &

\
Q0 3]
g o
0] Z
z 1]
B



whi ch was converted to a HO salt: [err]. = 122 (c 4.1, MeOH) ; np
125-127] evH) Anal . Cal cd. for PCT/US95/15025
C[err]H[er &?@F?fN[err]C{err].ZHd .2H err]O 0. 2Et[err] O C, 52.86; H

6.32; N, 8.56. 25 Found: C, Qa ?g; H, 6.37; N, 8.15. E x a
m p 1 e 8 4- (3,4,5 -Trifluorophenyl)
-3, 4-di hydro- 5-nethoxycarbon yl- 6-nmethyl- 3- (3- (4- (2
fbyridyl)piperidin-l-yl) propyl o 30 xycar bonyl)-2(1H) - pyri m done.
a) 1-(3-Hydroxypropyl)-4-(2- pyrldyl)plperldlne . A mxture of
4 (2-pyridyl)piperidine (200 ng, 1223 mol ), 3-bronopropanol (135
m., 1.49 mmol ), potassium d?rbonate (620 ng, 4.49 mmol) and a
catal yti c amount of 35 sodi umgodi de in acetone (10 nL) was heated at
refl ux overnight. Filtratidh foll owed by evaporatlon of the
sol vent gave a |ight brown 0|I (32? ng) which was WO 96/ 14846
PCT/ US95/ 15025 - 160- di ssol ved
i hed over silica gel (20 )
20:1:1) to afford a light brown
Q . 4-(3,4,5-Trifl uorophenyl)
- 3, 4-di hydr 0- 5- met=10 ycarbo | -6 -methyl-3 - (3- (4- (2 -pyridyl)
pi peridin-1-yl) prop g xyc@réonyl ) - 2(1H) - pyrign ﬁor;e
m xture  of 1-( ydroxyp’r (‘Ppyl )2 48( 2- pyr| dyl ) 10,°
ng, 0.33 .« (3, 4,5-« S fl Té
-3, 4- di hydr o2 e yc.zboﬁyh-ﬁf—-——" =
met hyl - 3- (4- ni t'¥Fs gy car bonyl )-2(1H) - pyrimdin
mol) in dry THF (¢ ) #las heated at reflux ©

gr
eluting with Et OAc/ N
solid (166 ng, 619

ara ted—b%c hr

perldlne (72
L)

452 mg, 0.33
dvernight. The resydue

(+ﬁ§sol

—

obt ai ned after evaporgtion of 15 the solvent g\mas dissolved in__
EtOAc and flash = chromat ogr aphed over silica gel (18 g) elutigg
W th Et OAc/ Me Et 3N (100:3:3) to afford an off-white solid :
BlE
2 oy
e

Cozue

14a (+)
14b( -)

. Scheme 3. Synthetic scheme for examples 14a and 1



(133 ng, 75% . It was dissolved in CHerr]C[err] and treated ' W th

IMHC in ether (0.6 nL) to give an off-white 20 solid: np
154[ er r] Cwo 46/fa846 - Anal . Cal cd. for PCT/US95/1
Clerr]Herr]Flerr]Nerr]Qerr]2HA 2Herr]O C, 49.47; H 5. % I{flsén%S
Found: C, 49.48; H, 5.16; N, 8.35. Exanpl e 66 25

(+)-1,2,3, 6-Tetrahydro-1-{N [4-cyano-417%phenyl)cycl oh
ex- 1-yl ] et hyl } car boxam do- 5- met hoxy car bonyl - 4- net hoxy

met hyl - 6- (3, 4-di fl uor ophenyl ) - 2- oxopyri m di ne hydr ochlori d a)
2- [ 4- Cyano- 4- (phenyl ) cycl ohex- 1-yl ] et hyl am ne. x/@'

4- phenyl - 4- cyanocycl ohexanone (5.00 g, 2 09

et hyl enedi am ne ¢5 0‘8&9 p-t olNueox A, Orrrbcmm in benzene (200

m.) were refluxed f o B} ih a Dean- S or set-up ;ige he wat er
forned. . Sol vent was evapor at ed and the residue '%ﬁg ol'ved 35

in methanol and-cooled to 0O C . To this, sodium dride (1.5 .
g) was added in portions and the mxture wae, stirred at room

tenperature for 3 o o WO 98444846 -
PCT/ US95/ 15025 C oL - Sol vent was
evaporated, the resi ue‘:'/V\E§ gi sIBl vedfts n hi or ot hane (300 nl),

washed with brine (2 0 L) AR gk o8k (dqdi um SuT Tat e). Sol vent

was evapor at ed the re@i¥8e was dried lingdr vacuumto | eave the
5 product as an oil ( Mz 2 g)ltOHThe 1H NVR [shBweate hi s product
to be pure and found to contain the cis/trans i'sonmers-in the ratio
of about 9:1. It was. used s was in the next step. 10 b) (+)
-1, 2,3,6-Tetrahydro-1-{ 4-cyano-4- (phenyl) cycl ohex- 1-yl ]

et hyl } carboxam do- 5 -ne xycar bonyl - 4 -net hoxy met hyl - 6-

(3, 4-difluorophenyl) -3- pyr i 2 hydr ochl ori de. A
solution of (+) mg-/(S 4- |ijor enyl) -1, 6-di hydr o- 2- 15

net hoxy- 5- met hoxycarb(bn -j‘;rre‘t hoXymsg Ryl 1- (4o,

¥ “OMe

1. 4-Nitrophenyl chloroformate, NaHCO,, 3C‘H,Ci,; H,0.

20 3-[(4 -Methoxycarbo'nyl -4-phenyl)piperidin-1-
yllpropylamine.

3. 6N HCI.
4. NaOH, Acetone.

5. DMAPECD, DMAP, NH,, CH,C1,.

Scheme 4. Synthetic scheme for example 19.

«



ni t rophenoxy) carbonyl pyri m di ne (0. 220 g, 0. 448 mmol ), 2-

[ 4- cyano- 4woldghageé! ) cycl ohex-1-yl] ethylami ne (0. 130pgr/vsesH362s MOl )
in tetrahydrofuran (100 nL) was stirred at - roomtenperature for 24
hours. The reaction 20 m xture was stirred for another 1 hour after

addi tion of 2 nmL of 6N HO. Sol ve¥ii3was evaporated at reduced
pressure and the residue was basified by treatnent with 10%

aqueous KCH sol ution, extracted W th di chl or oget hane (3 X
10 mL). The conbined extracts 25 were dried over po;as i ym
carbonate, and solvent evapor at ed. The cr fuct  was

purified by preparat pve i gl Fao aph
(di chl or omet hane: MeOH: 2Mila nfh +i fo m piperfafiid, RASSI bl e
i soner were obtained in theoorder of |ess olar conppeRd as the

m nor product and the nore pol ar conpound as ‘t he maj or comnponent

(yields: 16 ng m nor and 160 ng major isoner)y The HC salts were

obt ai ned by treatrneng with 1IN Eﬁgzin et her. e.fm nor isoner HC

salt:mp. 124-126 C, | —o¥Itz)(c 70,21 gin 1l 35 CHCl [err]);

Anal . Calcd. for C[err]H[e,,ﬂ ]d_‘:é_LLj_'E[err]Cl.o 5 chl adagor m
HAY s

0.5 ether: C 54.61; H 55f _JN 9. 8Qsnco,FO 54.43; H, 5.29;
t:

N, 9.54. The nmjor ‘i somer Bl Myyr 846

PCT/-US95/ 15025 - 162- p. 136-138 C
[err] = 4142 (¢ = 0.21 g in 100 mL CHCl [err]); Anal . Calcd. for
Cerr]Herr]Nerr]Qerr]Flerr] 0.4 chloroform C, 54. 84, H 5.21
N, 10.52. Found: C, 55.16; H, B9; N, 10.42. 5 Exanpl e 67

As a specific enbodi ment of @ r al ggtion of a conmpound of
this invention, 100ng. af llode Mof e conpounds descri bed
herei n is f or mul at Ani |hh N fa, @i ent fnnely divided | actose to
provide a total 10 anoun H‘@&O to 5984y to |IF a size 0 hard gel
capsul e. _ 0

0 0
HZN I N)LN/\/\N
1o
H 0 ?

i,£4-N1trophenyl chloroformate, DMAP, THF

2.7 3-[(4- Methoxycarbonyl -4- phenyl)plperldln i-
yl]lpropylamine.

3, 6N HCl.

4. H,, Pd-C, MeOH.

5. DMAPECD, DMAP, NH,OH, CH,CL,.

Scheme 5._Synthetic scheme for example 20.



WD 96/ 14846 PCT/ US95/ 15025

-163- ‘Phar macol oai cal Profiles of the Conpounds in Cl oned
Human Adeengttlegs Recept ors. Bi nding affinities wepgridsysns for
 sel ected conmpounds 5 of the invention at six cloned human al pha-1 and.
al pha- 2 receptor subtypes, as well as at the L-type cal cium
channel . The protocols for these experi-aiFdt-s are gi ven bel.ow. 10
Protocol for the Determi nation of the Potency of [err] Ant agoni sts
The activity of conpounds at the different human . receptors was
determned in vitro using cultured cell 1ine tl at selectively
express the receptor of 15 i nterest. These N negz re _
prepared by transfecting the clogged cDNQ or Cloned gefjonfc DNA or
constructs cont ai ni ng’Yot h-BendMeALC DRI and) ¢ n-(CHg) B HEGdi NY T he human
[err]-adrenergic recep\ﬁ\org/as'j'm'r'dvv;t" 26.,~ [e dr 2eefi ¢
Receptor: The entire cofii ng ragitle "% off [err] #RY ["1%1% bp),] including
150 base pairs of 5 untr angdkat ed sequnce (5' and bp of 3
untransl ated sequence (3' UT), was cloned into the % BanHI é@nd d al
sites of the polylinker-nodified 25 eukaryoti c expression vector
pCEXV-3, called EXJ. HR The congtruct involved the ligation of
parti al over | appi ng hunman | ynpfiocyt e genom ¢ and hi ppocanpal
cDNA clones: 5' sequence were conta on a 1.2 kb Smal - Xhol
genomi ¢ fragment (the YWetdtUeRl ved BanH - 30 site was used for
subcl oni ng i nstead of }ﬁ%—.ﬁ neer nal insert-derived Smal site) and 3
sequences were cOntained on an % kb Xhol -Cl al cDNA fragment (the
Cal site was fromthe vé® or polylinker). Stable cell i nes were (
obt ai ned by cotransfection with the pPasm d 35 @ al A/ EXJ (expression
vector containing the [err] 1A receptor gene) and the plasmd :
- pGCcos3neo (plasm d containing t he am nogl ycosi de transferase gene)

into LMtk-), CHO

7 1) Hp. PA(OH),/C. 200 ps1
Y 2 ™ "wwBOC

K,CO,. Dioxane. reflux
>

70%
3) TFA, CE,Cl,. 96%

Bn

K- - e 8ynthetic scheme-"for- the prepar_‘ation of 3-[4-
( Ziﬁrridyl)'-piperidin—l-yl]pfopylaminé (Examplé 21 part
d). '

*
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- 164- wo 96aksds | H3T3 cel | s,. using cal ci um phosphat e t echPCTIUS95/15025

The cells were grown, in a controlled environnent (37[err]C., 5%
‘CJerr]), as nonolayers in Dul becco's nodified Eagl e* s Medium

(@ BCO, Gand Island, NY) containing 5-175-25mM gl ucose and suppl enent ed
wth 10% bovi ne cal f serum 100 wunits/m penicillin g, and 100
[err]g/mM streptgmycin sulfate. Stable clones were then selected

for resistance to the aptigpiotic G418 (1 mg/m), dr menbr anes were
harvest ed and assayed folf tbri r abﬂ‘hd ty X0 to, @ d ||—gr,t] H| prazosin
as described below (s i oTTgand Bjj nefi ng assays") .

[err] Human Adrenergic Re The &nt | recepd O ¥gi ON of
[err]1B (1563 bp), including 200 base pai rs and -5 ’)fl:gcﬂ unt ransl at ed

. HN

sequence (5" UT) and 600 bp - 3 unt r'ansli’at ed sequence (3
UT), was cloned into the EcoRI site of pCEXV-3 eukaryotic expression
vect or. The construct involved ligating the full-1length

contai ning EcoRl brainstem EDNA fragnment from[err]r Zapll 20 into the
expressi on vector. St abl I lines were rected as descri bed
above. [err] Hunw dg en w,Recept or: ntire codi ng region

of [err]1C (1401 bp), ilncfudin 0 bas—@—pal rsfoff 5'
sequence (5' UT) a?r’t_i(' 0¥ bg of 3 cH,0

25 upt r ansl at ed

=

UT), was cloned into the Rpwl ock, site of th
pCEXV- 3-deri ved eukaryoti c expression vector, .
construct involved ligating three partial overlapping fragnments: 30
a 5 0.6kb Hincll genomc clone, a central 1.8 EcoRl hi ppocanpal
CDNA clone, and a 3' 0.6Kb Pstl genagm r cl one. The hi ppocanpal cDNA
_fragnment overlaps with the S' 3" genom c clones so that the
Hi ncll and Pstl sitgs at tpe )L and 3' ends of the cDNA cl one,
—* cuy0
N 0 “
H Ny

1. NaOAc, DMF.

2. 4-Nitrophenyl chloroformate, NaHCO,, CH.Cl,, H,0.

3. 3-[(4-(2~Pyridyl) p1per1d1n 1- yl]propylam:.ne, CH,C1,.
4. 6N HCl1l/THF. '

Scheme 7. Synthetic scheme for example 21.



35 respectively, were utilized for ligation. This full- | engt h
clone was cloned into the Kpnl site of the expressi on vector, using
the 5° and 3' Kpnl sites of WO 96/ 14846

PCT/ US95/W@96/54846 | - 165- PCT§N2 g et |
derived fromvector (i.e., pBluescript) and 3' -untransl ated
sequences, respectivel y. St abl e eI | lines were sel ected as

descri bed above. 5 Radi ol i gand Bi ngl ng Assays: Transfeeted cells
from culture flasks were scraped into 5m of 5nM Tris-HO ,

5nmM EDTA, pH 7.5, and lysed by sonication. The celg-¢ | ysates were

centrifuged at 1000 r Por 5 min at 4[err]C, w¥and the supernatant .
was centrifuged at 3 @/Rgformizo 4 20 mMn [err]@ The pellet was
suspended in 50mMM Tri S- QL 1nitCl [ erg ]

and 0 T%ascorbic acid
at pH 7.5. Bi ndi ng th’@'[é’Fﬁa]l ant ggg dg err]lH prazosin (0.5
nM specific act ty 76.2 Ci/nmol

' Jt menbr ane
preparations of LMtk-) CQLJ'S was done in a final B3 vol une of 0.25 m
and incubated at 37C for 20 mn. Nonspeci fic bi ndi ng was determ ned
in the presence of 10, [ err] M phent ol ami ne. The reaction was

st opped by filtrati n‘through GF/B filters ws} ng a cell harvester.
~Inhibition experinents, r el y consisting of oN concentrations of

the tested conpounds, wer nal yzed ¥O, usin on-|inear regression
curve-fitting conputer 9 pmtuhtaln ues. _ [err]
Human Adrenergi ¢ Receqo :n’l%o erm ne thegRAts B0 [err]
antagoni sts at the [err] ,f!éq)ggors LMtk-) CeldA A B bl y
transfected with the genes encoting the [err]"c”Perr] anel [ err]
receptors were used.  The cell line expressing the [err] recept or
is designated L-[err], and was deposi ted on Novenber 6, 1992 under
ATCC Accession No. 30 CRL 11180. T‘he cell line expressing the [err]
receptor is : desi gnat ed L- NGC- | , and was deposited on Oct ober 25,

1989 under ATCC Accession J\Io CRL1024 ke cell line

CHO™ Y] nJL;/\/“N
HAO /I
H . N

1. NaOAc, DMF.

2. 4- Nitrophenyl chloroformate, NaHCQO,, CH2C12, H0.
3. 3- [(4-(2-Pyridyl) -piperidin-1- yl]propylam:.ne, C'.'H.‘,Cl2
4, 6N HCl /THF.

'Scheme 8. Synthetic scheme for example 22.



eipressing the [err] receptor is designated L-[err], and was

deposi t ed y9g8 o er 6, 1992 under ATCC Accession No. 35 pcriteshie8l.
Cell lysates mere prepared as descri bed above (see Radioligand

Bi ndi ng Assays), and suspended in 25mM glycylglycine buffer (pH
7.6 at room WO 96/ 14846 -177- '
PCT/ US95/ 15025 - 166-

tenperature). Equi
using [3H rauwol sci
determ ned by in 4 /l§

radi oligand was separ ted ﬁn NQXI f||trat|on|t

brlun1conpet|t|on b|nd|n
5n|\/9 and n

wer e perforned
ific bigding was
| arre—Fe bound

rou h~AGF/B_Aijlters
of(Fﬁﬁnﬂm%

using a cell 0 rvest |V|ty of
[err] Antagonists at CaIC|un1ChanneIs 10 The potency of [err]
ant agoni sts at cal ci um channel s was det er mi ned in conpetition
bi ndi ng assays of [3H nitrendi pine to nenbrane fragnents of rat
cardi ac nmuscl g, sentially as described by d ossman and Ferry _
(Methods in Enzygp 3,513 550..1985). Briefly, 15 the tissue was
m nced and honmogén! zed]|i n 50nWER -G (pH 7.4) containing

0. 1nM phenyl et hyl s , f de. The honbgenates were
centrifuged at 1000 g for 15 Qm}gutes, the resulting supernatant
was centrifuged at 45,000 g for m nutes. The 45,000 g 20

pel l et was suspended in buffer and centrifuged a second ~tine.

Ali quots of nenbrane protein were incubat 30 minutes at
37[err]Cin the presence of [3H] nitrengid éfil ard pecific
bi ndi ng was determned in the presen %iFIOE ]M i e. The
bound radioligand was 25 separated by £ i on througk ilters
using a cell harvester. The conpounds descr|9--oﬁpove wer e

assayed using cl oned

1. (a) t-BuOK, DMF, 0°C; (b) TsOH.H,0, DMF, 100-120°C.
-2. NaH, THF, reflux.

3. 4-Methoxycarbonyl-4-phenylpiperidine, K,CO,, NaI, 1,4-
dioxane, reflux.

Scheme 9. Synthetic scheme for example 23.



human al pha adrenergic receptors and the rat cal cium 30 channel . The

preferred conpounds were found to be sel ective [err] antagoni sts.
The binding affinities of conpounds 19-23 are ill Usﬁéﬁbﬁﬁn'sﬁhst he
fol | ow nﬂ"t% %‘ WD 96/ 14846 |
PCT/ US95/ 15025 -167- Bi ndi ng
affinities of conpounds 19-23 at croned human [err]la, [err]1lb and
[err]lc receptors. 5 Exanpl e hal a hal b
h[err]1c pKi SEM n pKi @ SEM- n pKi "SEM n
19 6.14 0.02 3 6.21 0.09 3 9.7 2 3 %{6) _ :
6. 46 nﬁ) 04 3 6.59 0.08 3 9.68 O. 05 76.01 0.03
3 6.38 0.06 3 9.41 0.09 3-10 6 24 0.0‘3 6. 37
0. 06 g 9. 54 0.09 3 23 ' 7 0.04 4 6.32 ,0.06 4
8.99 12 h ‘ o=
PCT/ US%/ 15025 . S
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[érr] Scheme 1. Ceneral synthetic

schenes forwblagnﬂgt hesis  of the piperidine SI dechai ns. PCT/US95/15025
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2.

H[err]O.
CH err]C[err].

propy| artCRUSIS/I802S 6N

NH err],

CH err]d[err],
yl]

NaHCO err],
DVAP,

4- phenyl ) pi peri di n- 1-

ZIBVAPECD,

5.

| -
e.

chl or of or mat e,
6 Acet on

4-Ni trophenyl
car bon
(S5

[ (4- Met hox
. 4,wo%f/

‘1.
3-
HCl

NH2 O.JA\O : ZIOZ Zloz
NO;  NaOCl N P (OEt)s NBS, (BzO); AgNO;, Hz0
e —— — i —e
NaOH, EtOH ~EtOH CCl4 EtOH
Hj Hj . Hy HBr2
ZICf . OIZ
N 00 N o. O NH
Ao~ N ~"CN =~2\-IO\
. o A OMAP, EtOAC  NCnNor
Piperidinium Acetate ' c 0
07 H |
N-O N-O
\ . N
c1 OI©|zo~ :cn.+T9|=mn5<wcmsu<wm=:..=m
/ﬁ 0 \A—ul . n e > 0 \A_u_/ Ph
., N 2C1, NC_ _
DMAP, CHCl: ~0 N ol@v|zo~ ~"0 N u .
z\rA%\ | N w

Scheme 13. Preparation of example 43 part-1



q -
8 o | N _
.3
B . d /@lzo~ | 0 0 Ammonia

e b | > NC_~o X NO

® DMAP, CHCl, N“ 0 2

= : | N0~ _

O

g (=)

g5 -

1 N NaOH, THF .
P

6 N HCl

=182~

DMAP, DMAPECD, CHCla

WO 96/14846

Scheme 13 (continued). Preparation of example 43 vmunlm

Schene 4. Synthetic schenme for exanple 19
=§ Ny,
-4
>
=
T
N

PCT/ US95/ 15025

[err]



1. 4-Nit rophenyl chloroformate, DVAP, THF 2. 3-
[ (4- Met hOXWﬁFﬂ&‘Sl - 4- phenyl ) pi peri din-1 - yl' ] propyl am ngctrus9s/isezs 6N
HO . 4. err], Pd-C, MeOH: 5. DMVAPECD, DNVAP, NH err] OH,
CH err]C[err]. Schenel&~ Synt hetic schenme for exanple 20.
WD 96/ 14846 _
PCT/ US95/ 15025 -174- [err]
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d). -

PCT/ US95/ 15025

of 3-[4-
(Exanple 21 part
PCT/US95/15025

the preparation
- =184~

schene for

(2-Pyridyl)-piperidin-1-yl]propylam ne

WD 96/ 14
-175-

adﬁisafggﬁﬂ

Scheme 6. Synthetic

o o 2,4-difluoro-

/z\-—/;&ﬁ | UO’NQHQQ?<Q0~ - _

OBn Piperidine, HOAC

F F
F
o ~F 1. p-Nitrophenylchloroformate
\= 2. R (+)-Phenethylamine
. L
BnO _ \-ﬂ 3. Separate diastereomers
4, DBU. .
_\ N o o
!
F
1. p-Nitrophenyl-
chloroformate F
2. a. R'NH,, THF -
0 -
> g ”’ = —
Bno \Ha N - 2. wm, enc

> ~ DMAP
N 0
H

_ 3. HCl / Et,0
| (+) |
R' = mx)/(\)xﬂhHHﬁ\HH”Hu
- CN.

(cont.). mnovmnmn»os of example 28 (part-2)

Scheme 14



:1. NaOQAc, DVF. 2. 4-Nitrophenyl chl oroformate, NaHCJ err ]

CH err] CI [err], Herr]QO 3. PCT/US95/15025
3- [(4(2W¢rﬂ669$4ﬁ pi peri di n- 1y|]propy|amne CHerr]dJerr]. 4. 6N
HA / THF. - Scheme 7. Synthetic scheme for exanple 21.

96/ 14846 _ PCT/ @95/ 15025
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WD 96/ 14846

Schne S. Synthetic scheme for exanple 22.

PCT/ US95/ 15025

PCT/US95/15025

. =186~

WO 96/14846

moroso_wm.

. o .
. . o | T
O 1.DMF,heat ™2 N
_ 2.Hydrazine - OH

Preparation of examples 25, 26, and 27




- 177- [e.rr] | 1. (a) t-BuCK

DVF, O[err]C, (b) TsOH Herr]O DM, 100-120[err]C. 2. beiusdiniso2s
reflux. wo 614846Vt hoxycar bonyl - 4- pheriBp+ peri di ne, Klerr]CJerr], Nal,
1, 4- di oxane, refl ux. Schenme 9. Synthetic schenme for exanple
23. WD 96/ 14846 PCT/ US95/ 15025
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[err]

PCT/ US95/ 15025
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WO 96/ 14846 - 182- PCT/ US95/ 15025  [err]

WD 96/ 14846 PCT/ US95/ 15025 PCHUSSAS02S[ err ]
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PCT/ US95/ 15025  [err] WD 96/ 14846 - 185-
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- Scheme 20. Preparation of -examples 44 and 52.
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PCT/ US95/ 15025 WD 96/ 14846 -191- [err]

1. (a) Kﬁ é) @Xg; (b) TsOH Herr]O DM 100-110C 2. (a)pdynsosibbas

1, 5-dibro ﬁ i ; (b) 4-Met hoxycar hogpyil- 4- phenyl pi peri di ne,

Klerr]CJ err], dioxane. 3. (a) Herr], Pd/C, MOH (b) CHerr]Herr],
DVAPECD, CH err]CdJ[err]. 4. NaH dCJerr]M, THF. 5. (a) Herr], Pd/C
MeCH. (b) 3-(4 Mat hoxycarbonyl -4- phenyl pi peri di n-gl- i) propyl am ne,

DVAPECD, CH erJf | i [err]}  Schene art-2). Syplthel c.sche or
exanpl es 55,°56) and #y R Sl ’kn B 1 Ji\}w“ o
H ) h m
R’Ew 1 4 l 3
[o] Ar [s) ’

1. (a) KtBuO, DMF; (b) TsOH'H,0, DMF, 100-110°C.

2. (a) NaH, THF, 1,5-dibromopentane; (b) 4-Methoxycarbonyl-4-
phenylpiperidine, K,CO,, dioxane.

3. (a) H,, Pd/C, MeOH. (b) CH;NH,, DMAPECD, CH,Cl,.

4. NaH, ClCO;Me, THF.

5. (a) H,, Pd/C, MeOH. (b) 3-(4-Methoxycarbonyl-4-
phenylpiperidin-1-yl)propylamine, DMAPECD, CH,Cl,.

Scheme 21 (part-2). Synthetic scheme for examples 55, 56, and 57

(+)-Mandelic acid Benzont ' :? '
O Er R
H ' H !.

Scheme 21 (part-1). Synthesis of (S)-(-)-2-methyl-1,5-
dibromopentane (Thurkauf et al. J. Org. Chem. 1987, 52, 5466~
5467).

3



Scheme 21 (part-1). Synthesis of (S)-(-)-2-nmethyl-1,5- dibronopentane
(Thurkauf et al. J. Org. Chem 1987, 52, 5466-

5467) . 96/ 14846 M§9§{5],§§)25
192~ Y"é’r‘?“f“m 1. nCPBA, CHerr]d [e

4- (2-Pyridyl)piperidine, dioxang!?® Oxalyl chloride, DMSO,
CHerr]CJerr]. Schene 22. Synthetic schene for exanples 62 and 63.

= “°EIL&M“ = )ﬁkﬂ s

. ’IB: M%W

2. 4-(2-Pyridyl)piperidine, dioxane.
3. Oxalyl chloride, DMSOQ, CH,Cl,.

Scheme 22. Synthetic scheme for examples 62 and 63.
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-193- [ WD 96/ 14846 _ PCT/USIS/150
PCT/ USos/ 10A8/14846 -194- VhBE TS e e red
IS 1. A conpound havi ng t¥é-structure: [err]
wherein Ais 5 [err]
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15 | m : [err]

3{err]25| S i nde endent | jmrm”ﬂﬂ"'” im ker r1]484g[ efr] ,' ' ei ;L;tc\f;;s:s}lmizd

PCT/ US95/V!96Q$

-H, straight chal ned or br anched C[err] Clerr] alkyl,

nmonof | uoroal kyl or pol yfluoroal kyl; straignt chained or
branched derr]-Cerr] alkenyl or alkynyl; derr]-Cerr]

cycl oal kyl, nigrat! ggr eg_gg_{ngal kgl., 5 pol yf 1 uor ocycl oal kyl or

cycl oal kenyl ; NJerr]; -Nerr]; -CN

-F,
~ORerr], -CBOR ePr F°mP€Eth1ePP]"1nQC®QﬂRI_S§FC|")’]rCture
CC]\I(R[err])[err] or -COCR[err] or any two of Y[err], Y[err], Ylerr],

Y[err] and Y[err] presgnt on adjacent car bq\n atons can
constitute : &, met hyI enedl oxy group; 1P : wher ei n
Xis S O or NR[%rr] N Ry wheRrein R err]- ls-", -Rgferr]; -CN
strai ght chained or & § _ bPanched C[err}](- grr] N oal kyl,

monof | uor oal kyl or Ty pol yf | uor oad kyl jt rai gh{ chai,ned or
branched Cerr]- 1%}Tferr] X A kenyh or al kynyl ;

Cerr]-Cerr] cycl daf kyl ’ Ry R,

wherein A is

10

15

20

25

wherein each of Y,, Y;, Y, ¥, and Y; is independently



nDnoquorocycIoaIkyl, potyft+uoereeyel oal kyl or

cycl oal ke err]; -(CHerr])[err]OR e 5% rr]
-CJerr] R h’f’“ ‘J m (R[err])[err] 20 {,&msg_ o
wherein Rerr] is -H d or branched Cerr]-Cerr]

al kyl, hydroxyalkyl alkoxyalkyl ~awisnoal kyl ,

nDnoquoroaIkyI or polyfluoroalkyl stralght chalned or

branched derr]-C&s] sttiigyt oha:.néaynptr bEfaexahled]| €§I1F]3-, 25alkyl,
cycloal kyl, mn%éx’ﬁfﬂ?c{z%%ﬁf lcir polyfluc:roalky@.OI ¥£EH%BEY8ME41§&'

of cycloalkenyl
cycl oal kyl - [err] - Gerr pbrancied  €€hr] -afkenyl cypal oasklyngller r |C:Clerr] -

nonof | uor oal kyl err] logl k¥l.= r r
Tolvt 1 vor oal kol @chlcS:EaeIHe}Ff.E[k mo w6l O8hklr fleyd 1d e Tky 1,

CCH errPx(CH err]) [@}XM@W“%Rﬂ b cycloabrery}y) 18 r 1RHR B¥],
-CH err] X(CH err]) [ rdIN Rives,5;] -vgs r}en; - Cdkgfr%ééﬁaerr-]dd@rrwbﬂml or

- CH X(CH X :
eacLe{or! S(I ngggre]né[enﬁwgﬁzﬂf?‘ééL@&m@t%‘rﬁ two of Y;, Y, Y3Whgng"i{ﬁ gach

n i s independentl|y ¥%npresegdr dn adBicent carbon @tbms5;can constitwe
96/ 14846 ] PCT/ US95/ 15025

-196- av\hmeertel'%leneea%nhoxgh[% ‘]lpi s independently -H, straight
chai ned%r branched (Jerr]-Clerr] alkyl, nonofluoroal kyl or

pol yf I uoroal kyl ; Stvﬂﬁéﬂﬂn chaigesl, of; béf‘“ﬁﬂe-d err]-Jerr]

al kenyl or al kynyl ; d err] C[ err| cycloal kyl, 5
nonof | uor ocycl oal kyl , pol yf 1 uorocycl oal kyl or
cycl oal kenyl ; wherein Rphegei-M;R[ eN0]; i SCN;1Gtraight chained or
Lerr] branched C,~C, alkyl, monofluoroalkyl or
15 polyfluorcalkyl; straight chained or branched C,-C,
alkenyl or alkynyl; c,-C, cycloalkyl,
monofluorocycloalkyl, polyfluorocycloalkyl or

cycloalkenyl; -N(R;),; -OR;; -(CH,;) OR;; -COR;; -CO,R;;
or -CON(R;),;
20
wherein R, is -H; straight chained or branched C,-C,
alkyl, hydroxyalkyl, alkoxyalkyl, aminpalkyl '
monofluoroalkyl or polyfluoroalkyl; straight chained
or branched C,-C, alkenyl or alkynyl; C;-C,
25 cycloalkyl, monoflﬁorocycloalkyl,
polyfluorocycloalkyl . or cycloalkenyl; C3-Cio
. cycloalkyl-C,-Cy-alkyl, C3-Cyo cycloalkyl-C,-Cy,-
- monofluoroalkyl or C;-Cio cycloalkyl-C,-Cyo-
polyfluoroalkyl; -CN; -CH,XR;, -CH,X (CH,) NHR,,
30 - (CH,) NHR,,  -CH,X(CH,) N(R,),,  -CH,X(CH,)\N,, or
-CH,X (CH,) NHCXR,; or -OR,;

wherein each p is independently an integer from 1 to
7; wherein each n is independently an integer from
35 0 to 5;



WD 96/ 14846 PCT/ US95/ 15025

-197- . : e - WD 96/ 14846 __ _

ot soswssonma | I ‘156 remoans
[err] ' " vxfherLei r'l'| Zsi S % err]-Cerr] alkenyl or alkynyl;
CHerr]; O CO 20 - Cderr]; err]; S, SO SQerr]; or

NR{err]: wherein each R, is independently -H; straight
' ' chained or branched C,-C, alkyl, 'monofluoroalkyl or
polyfluoroalkyl; straight chained or branched C,-C,
alkenyl or = alkynyl; Cy-C, cycloalkyl,
5 ~ monofluorocycloalkyl, "polyf 1uérocYc loalkyl or

cycloalkenyl;

wherein R, is

: _ R
R I/I ) 5
10 11

R,

15

- ' . Re

l : ‘m
Z N |
e RP_ . R(_’ .

20 n \
25
30

35



wher ei n each Dis independently CHerr]; 0; S; NRerr]; CG

CS; erein is CO C=NOR[err]; substigdtgshs,s

unsubst i tut‘%‘d’ffﬁ‘!%@h pyri dyI t hi ophenyl, furanyl, ¢ pyra2|lny ,
pyrryl, naphthyl, indolyl, imdazolyl, - 7. benzfurazanyl,
benzfuranyl -or Dbenzyim dazol yl, -197- V\,herel n the phenyl, pyridyl,
t hi ophenyl, furanyl, 30 pyrazinyl, pyrryl, napﬁmtﬂ‘yl“

i m dazol yl , benzf urazanyl , benzf ur anyl or ben
substituted with -H -F, -d, -Br,gr-I, F er lfﬁ, - ”"I"”,E EHLQ

chai ned or branched Cerr]-Cerr] yI B a|

branched Cerr]-Cerr] nonofl uor, l{’y st ght 35 Ry chai ned or
yl, t‘éﬁigi\g

branched Clerr]-Cerr] polyfl uoroaj
PCT/ US95/.15025

chained & branched CJerr]-Cerr] al kenyl, str%*{

or branched Cerr]-Cerr] alkynyl, (err]-(err

WD 96/ 14846
- 3%9_

i\ghty thai ned

ycl oal kyl, Cerr]-Cerr]

nonof | uor ocycl oal kyl, (err]-C err] pol yf uororﬁécl oal kyl ,

Cerr]-Cerr] cycloal kenyl, -N(Rerr])[err], - rr], -CORerr],
-CJerr]Rerr], or 5 -CO\I(R[err])[err] _ wherein
each V is independently O S; CRerr]Rerr]; C(R[err])[err]

or NR[err]; 10 wherein each_mis independently an integer from

0to 10 3; wherein ORIS an
wherein each R is independentl

sty ai gh

t

Bt ager frowns
é chai ned or

branched C[err]-derr] alkyt, 1:15 v
pol yfl uoroal kyl ; straight chaingd or nanche® d er
al kenyl or alkynyl; -N(Rerr])[err]; -NOar]; -CN err]R[err] or
-OR[err]; '
R .
15 7
|&—> _Rg
R R .
—CHZ—EH—Z—EH—N Y
n 0 L
20 R R W\
' » R,
R
25

30




wherein R err] is -H straight chained or branched Cerr]-Cerr] 20

al kyl, nonofl uoroal kyl or pol yfluoroal kyl; straight chai ned

or branch %err -Cerr] alkeg or al kynyl; Cerr]l-Cerr]

cycl oal ky™O [ pol yf | uor. oc wdTassekNs02s OF

cycl oal kenyl ; phep t hi ophenyl, pyridyl, pyrryl,

furanyl, imdazoly ' ind_oi%; -COOR[err], -COR[err],

-CONHR[ err], -CN, o " wherein each Rerr} is
i ndependently -H st\af chai ned or branched (err]-Cerr]
al kyl, hydroxyal kyl ,. am poal kyl ,p  al koxyal kyl,

~aY

nmonof | uor oal kyl or 30 “pol \f | uor ogll_kyl ; straight chained or- .
branched CJerr]-Cerr] - ,/@%ke _L43th—%R | kynyl ; Tl :
Cerr]-Cerr] cycl oal kyl , z : P %n lPuor oc§c| oal kylll“l“l "II"III""III " I“I .'
pol yf 1 uor ocycl oal kyl or . R “cycl o kenyls; or -OR[eYr]s; - 3% s *
wherei P’ each Rlerr] is independently -H, substituted or WO

96/ 14846 PCT/ US95/ 15025

- 200- unsubstituted benzyl, henzoyl, phenyl, pyridyl,

t hi ophenyl, furanyl, pyrazinyl, pyrryl, naphthyl, i ndol yl ,

i m dazolyl, benzfurazanyl, benzfuranyl, R . benzi m dazol yl or

2- ket o- 1- benzi m dazol i nyl, wherein 5 p ~ 8 he benzyl, benzoyl, phenyl,
pyridyl, thiophenyl, furanyI,prrazinyI, pyrryl, naphthyl,

i ndol P, i mdazolyl, . benzfurazanyl, benzf uranyl,
benzi m dazolyl or 2-%&10-1-benzinidazo[inyI s substituted
with -H -F -d, -Br, -1, -NJerr], -CN, 10 strai ght ~chai ned or
branched C[err]-Clerr] alkyl, straight - chained or branched ‘"

Clerr]-C[err] nonofluoroal kyl, stragjght R Li__ﬁggLned or branched
n cXai néd or

Cerr]-Cerr] polyfluoroal kyl, strajght br anched
Clerr]-Cerr]. al kenyl, straLghI-eﬂgkhegr/4Jﬂ——-N_ _ orvbranched
Cerr3s5Cerr] al kynyl, C[err]-(?[err “cycloa(lk‘yl,\ -Clerr] 15
nonof | uor ocycl oal kyl , C[err]-C[erFi pol yf Ruor oc Ikbe

R

~wherein Z is C,-C, alkenyl or alkynyl; CH,; O; CO;
20 CO,; CONR;; S; SO; SO,; or NR,; '

wherein each D is independently CH,; O; S; NR;; CO;
or CS; '

25 . wherein W is C=0; C=NOR,; substituted or
unsubstituted phenyl, pyridyl, thiophenyl, furanyl,
pyrazinyl, pyrryl, naphthyl, indolyl, imidazolyl,
_benzfurazanyl, - benzfuranyl or benzyimidazolyl,

| wherein the phenyl, pyridyl, thiophenyl, furanyl,
30 . _pyrazinyl, pyrryl, naphthyl, indolyl, imidazolyl,
benzfurazanyl, benzfuranyl or benzyimidazolyl is
substituted with -H, -F, -Cl, -Br, -I, -NO,, -CN,
straight chained or branched'cf<a alkyl, straight
chained or branched C,-C, monofluoroalkyl, straight
chained or branched C,-C, polyfluoroalkyl, straight

35

This Sheet Has Been Replaced

| A




C[err] Clerr] cycloalkenyl, -N(Réerr])ferr], -ORerr], -CORerr],

wnsubst | Fﬁvéai@m. onilI I llllﬂlmwa?rnre{f e ot anched G er Kot k1

nonof | uor oal kyl or uor oal kyl ; substituted or

unsubsti t ut ed 20 strai ght chaiped- or branched Cerr]-Cerr]
al kenyl or : al kynyl; Cerr]-Cerr] cycloal kyl or-cycl oal kenyl
wher ei n cHdimed adK)Branch’éﬂlocEJ-Lmr adkleyll, sparaifdhtorated icyéd

al kenyl , aIkynyI cy yclqal kenyl i subst |t ut ed
with -H, phenyl, dﬁfg ﬁxgp%én& %% VY, c3&%’tjrcalﬁ(§/*?al]§¥%azfif’ly}:

pyrtyl, napht hyl mqanqudrocycloalkyl M dGz6ly| polyfﬂem:fqmlmwlkyl.

benzf uranyl and \@aﬁ{el n rr] s -
subst i tut ed or unsuBstl fé&%f@%ﬂkéﬁkyl MR 2zyI 3I?)enzoyl CB% o
pyridyl 3 thi ophenylCO N (R,) ;. furanyl, pyrazinyl, pyrryI napht hyl ,

i ndol yI, i mdazolyl,  benzf urazanyl , benzf uranyl ,

benzi m dazol yl or ket - 1- be 2| m dazol , . Wher ei h
benzyl, benzoyl, éﬁ‘?ﬁelr’pﬁ‘% Hﬁ?&gﬁfl“?e%%{y 8; s CReftrdn{d (,%7?2"
pyrazi nyl , pyrryI or p@pht hyl, i ndoI yl, WD 96/ 14846

PCT/ US95/ 15025 : -201-

i m dazol yl , benzf urazanyl , benzf uranyl, benzi m dazol yl

or 2-kBto-1-benzi mhéxedin epkch mi §s independentlyuastinteger wxdm-Hto F,
-a, -Br, -1, -NJQrrlyhe £ ned or branched
C[err] C[err] al kyl',” strai g’n © g's an in eg%Tt]al nl%(]ﬁorhg?anched Cerr]-Cerr]

nonof | uor oal kyl , -strai ght chained or branched ([err]- C[err]
pol yfluoroal kyl, stiheir@ith each R is ifd&} éﬁdeﬁ{:li?raﬂphEdFﬂ tdaiay

| k I t ht d I Kk I
kel SO SR g L0 BT S AT
Cerr]itgferr] pol pbllquﬂnoxtoladﬁyﬂ.yl sthfhight chairfgdrot-Xfanched C,-C,

| oal kenyl, -N rr I s
C)(/:g]\l?g[ e?r{)[err](RLﬁkﬁlg%’[ od® o substlélit?[)qa[ﬁe %\Ioéfght %81{1 ¥

chai ned or branchedOBgerr]-Clerr] aI Kyl , monof | uor oal kyl or

pol yfl uor oal kyl ; substituted or unsubsti t ut ed st rai ght
chai ned or branched Cerr]-Cerr]_alkenyl or 15 al ky
Clerr]-Cerr] cycl YRereinoRs ci®| i keFyRighheFRpined or branchefihgl Cal kyI -

nonof | 2or oal kyl,  ap&hif,| wene&likproalkyl or polyfluorocalkyl; straight
chained or branched C,-C, alkenyl or alkynyl; C,-C,

cycloalkyl, monofluorocycloalkyl,
polyfluorgcycloalkyl or cycloalkenyl; phenyl,

thiophenyl, pyridyl, pyrryl, furanyl, imidazolyl or

25 indolyl; -COOR,;, -COR,, -CONHR,;, -CN, or -OR;; '

wherein each Ry is independently -H; straight

" chained or branched C,-C, alkyl, hydroxyalkyl,

aminoalkyl, alkoxyalkyl, monofluoroalkyl oxr

30 polyfluoroalkyl; straight chained or branched C,-C,

alkenyl or alkynyl; C,-C, cycloalkyl,

monofluorocyéloalkyl,, polyfluorocycloalkyl or
cycloalkenyl; or -OR;; ' '

35 wherein each R, is independently -H; substituted or



al kenyl, al kynyl, cycl oal kyl or W substitut ed
with -H phenyl, pyridyl, thi ophen’mm furanyl, pyrazinyl,
PYITYLL Gghifuks 1 ndolvi | 20 IIIII QHHM{ beanwlmsubozs
nyl,

benzfura ben2| m daZzol%yl L [err], -NJerr], -CN,
-CJerr]Rerr], -ORerr]; [err] _ or a

phar maceuti cal I y accept abl e salt thereeIzoo 2. An (-) enantioner of the

conmpound of claim-1. 25 : 3. An (+) enantiomer of the conmpound of

claim1. uneubstitsed benzyl benzoyl, phenyIRCT/HBOEINE025

.-202- 4. Wnd th tur

[err] _ {bﬁoi) Tﬁs #ﬁ\ﬁﬁﬁdi melé)?{ﬁfg?ng r%?e st¥ uct ure:

J.ndolyl 1m1dazolyl benzfurazanyl, benzfuranyl,
benzimidazolyl or 2-keto-1- benz:.mldazol:l.nyl wherein

5 .. the benzyl, benzoyl, phenyl, pyrldyl thiophenyl,
furanyl, pyrazinyl, pyrryl, naphthyl indolyl,
imidazolyl, - benzfurazanyl benzfuranyl,

benzimidazolyl or 2-keto-l-benzimidazolinyl is

substltuted with -H, -F, -Cl, -Br, -I, -NOZ, -CN,

10 ' straight chained or branched C1 C, alkyl, straight

chained or branched C,-C, monofluoroalkyl straight

chained or branched C,-C, polyfluoroalkyl, straight

chained or branched C,-C, alkenyl, straight chained

or branched C,-C, alkynyl, C,-C, cycloalkyl, Cs-C,

15 | monofluorocycloalkyl, C;-C, polyfluorocycloalkyl,

' ©,-C, cycloalkenyl, -N(R,);, -OR,, -COR;, -COR,, or

-CON(R,),; substituted or uns_ub_stituted Straight_

chained or branched C,-C, alkyl, monofluoroalkyl or

. polyfluorocalkyl; substituted or  unsubstituted

20 straight chained or braiiched C,-C, alkenyl or

alkynyl; Cé—C-, cycloalkyl or cy_cloalkényl, wherein

the alkyl, monofluoroalkyl;, polyfluoroalkyl,

alkenyl, alkynyl, cycloalkyl or cycloalkenyl is

substituted with -H, phenyl, pyridyl, thiophenyl,

25 | _ furanyl, pyrazinyl, pyrryl, 'naphthyl, indolyl,

fﬁidaZplyl, benzfurazanyl, benzfuranyl,
benzimidazolyl; and | |

wherein R, is -H; substituted or unsubstituted

30 v bénzyl, benzoyl, phenyl, pyridyl, thiophenyl,
furanyl, pyrazinyl, pyrryl, naphthYl,_ indolyl,
imidazolyl, benzfurazanyl, benzfuranyl,

benzimidazolyl or 2-keto—1-benz_itnida’zo_linyl , wherein
the benzyl, benzoyl, phenyl, pyridyl, thiophenyl,
35 furanyl, pyrazinyl, pyrryl, mnaphthyl, indolyl,



[érr] 20 -———6———Ihe—eenpeund-of cIa|n15 havi ng the structure:

[err] w 96/14846 ted from Chhefrosdsnesss] or
Por! Usbs/ 38025 lllllllllllllfl’llﬁﬂllﬂl’llllr ami-s vooeiseds B
6, wherein the conmpound Is . -201- |

imidazolyl, benzfurazanyl; benzfuranyl,

benzimidazolyl orx 2-keto-1-benzimidazolinyl is

substituted with -H, -F, -Cl, -Br, -I, -NO,, -CN,

straight chained or branched C,-C, alkyl, straight

5 - chained or branched C,-C, monofluorocalkyl, straight

chained or branched C,-C, polyfluoroalkyl, straight

chained or branched C,-C, alkenyl, straight chained

or branched C,-C, alkynyl, C,-C, cycloalkyl, C,-C,

‘monofluorocycloalkyl, C,-C, polyfluorocycloalle,

10 C;-C, cycloalkenyl, -N({(R,;),, -OR;, -COR;, -CO,R;, or

-CON(R;),; substituted or unsubstituted straight

chained or branched C,-C, alkyl, monofluoroalkyl or

polyfluoroalkyl; substituted or unsubstituted

straight chained or branched C,-C, alkenyl or

15 alkynyl; C,;-C; cyclocalkyl or cycloalkenyl, wherein

the alkyl, monofluoroalkyl, polyfluocroalkyl,

alkenyl, alkynyl, cycloalkyl or cycloalkenyl is

substituted with -H, phenyl, pyridyl, thiophenyl,

furanyl, pyrazinyl, pyrryl, naphthyl, indolyl,

20 imidazolyl, benzfurazanyl, benzfuranyl,
benzimidazolyl, -N({(R,),, -NO,, -CN, -CO,R;, -OR;;

Yy

w Yg

(o R N R
—N = v " rq Re — N TR
e

3
or a pharmaceutically acceptable salt thereof.
2. An (-)'enantiomer of the compound of claim 1.

25 * .
3. An (+) enantiomer of the compound of claim 1.



sel ected fromthe group consisting of: [err] 5 10
15 ' tertt ' lerr] :
el 1 11T re—
| et r s 202-
4. The compound of claim 1 having the structure:

R. B . '
l LB
N v
zZ P -4 '

5 P NUAL
R t Elm \ R,
10 | |
5. The compound of claim 4 having the structure:

15

20

25

30

35 wherein V is selected from CR;R, or NR, and p is

selected from 1-3.



WD 96/ 14846
PCT/ US95/ - 204- ' o2sl err]
5E W8984846 PCT/US9S/15025

-203-

7. The compound of claim 6, wherein the compound is
selected from the group consisting of:

\

SI / /ﬂ/ll////l//l”// Wim
. | .' I uin/\/\nog
30 - | | n’go " 0

35



PCT/ US95/ 15025 WO 96/ 14846 | - 205-
[err] WD 96/ 14846 -

I[DeC;I'ﬁ ]US%‘/”%’S’%’Z‘%‘ . 8. The corrpbund of cl a;zg164 hav?%’uféﬂse'lsozénd-
structure: - : -
- -204-
i |
P *
5 0 0 |
e ’ N)k}l}r/\/\N/\‘ O\. NH,
| N/go - K/N
. H '
10 |
F ' (
F _ : B :
.. ]
15 | S
0 0 o | |
> | N/[kg/Y\N 3
N/go ) | 2 |
20 Ho - N |
. X .
25
| 30

35



Terr] 15 9. The conpound of claimb5 having the

structure: [err] PCT/USIHNS025

10. The c‘Uﬁﬁé’Mﬂf‘of claim9 having the structure:

Terr] 11. The conpound of claim 1l havi ng_t_he_sLLusx—qu_e————
[err] , -205-

Y O

5 | N
.
N
1§ |
10
15
N
-
. ]
25
. /%\
\
N
H
30

'35



12. The conpound of claim 11 having the strucure: 25 :
~[err] - - WD 96/ 14846 PCT/ US95/ 15025

- 208- . The conpound of claim 1 having the strucpef/pses/iso2s
[err] W0961148]4§ - 14. The conpound of claim13 havil,ng t he

- T

25



15 [err] 25 15. The conpound of claim

14 havi ng .t he structure: err

96/ 14846 WO9EI4846 J[“"mlmml [ S9! 15025 et remussidfls
- 209- 16. The ""I '1 having the structure: [err]

10 17. The conpound ®of tcl %i ni 16" havi ng2ote structure

[err]

10. The compound of claim 9 having the structure:

F / F
o Oy

0

10
11.
15
20
12. The compound of claim 11 having the strucure:
25
30

35



18. The conpound of claim 16 having the structure: “Jerr] WO

96/ 14846

-210-
[err]

or

-H

10 .

15

- 20

25

30

- 35

PCT/ US95/ 15025

19. The 'Coni[iound of claim 18 havi ng the structure;

WO 96/14846 '

13.

14.

15.

DR o0 oo et ectee o PPV or

-208-

The compound of claim 1 having the structure:

The compound of claim 14 having the structure:




WO 96/ 14846 PCT/ US95/ 15025

weren Yol ARG e e

'-209-

16. The compound of claim 1 having the structure:
n :
l/a—/\ R
0 A l o 5
/L z-—-Eﬁ—N v
R N P
5 _ 3 | 5 m
"I\
X/\I:I Rz | \

R,
Ry

10 17. The compound of claim 16 having the structure:

15
20
18. The compound of claim 16 having the structure:
_ Y. v
3
25 _ Yo 4
Y Y
1 5
0 iV NS
I . ”
N 2 N v
R4 N ' | P
30 : )\ : . R n R6
X N R,
i : R.?
R3

35



30 wherein each of Y[err], Y[err], Y[err], Y[err] and Y[err] is
i ndependent |y -H—straight chained or branched Clerr]-Cerr]

al kyl , monof | uor oal kyl or pol yfluoroal kyl; str aiggagn sgpad
or br anc%%as’le[“er'r w lﬂumﬂlﬂll or alkynyl; derr] - ¢ efd?flb%lg
cycl oal kyl.,, nonof | € AN s [y 19R1 : WO 96/ 14846

PCT/ US95/ 15025 : -2202-

pol yfluorocycl oal kyl or cycl oal kenyl; -F, -d, -Br, . or -1;
-NJ err]; -Niérr] TheChppmpaRicraf ,claidCCH eha¥ing CCRgestiuctGoRR err],
-CON(Rerr])[err], or -COOR[err]; or any two of Y[err], Y[err], Y[err], .
Y[err] and -%err],r present on adj acent carbon atons can
constitute 5 Y, a’get h{l enedi oxy group; : - wherein
Xis S, G or NRerr];. Yg wherein B is -H straight chained
or branched Clerr]-Ce al kyl , monofl uor oal kyl , .

pol yfl gor oal kyl-, al koxy 8" t hi oal kyl ; xght chained or
branched derr]-(err] '

-SCH err]Cerr]Herr] rl.; _ >
-cj-l[err]X(CJ-l[err])[eerjNHR[}é E“WL NHR[ err]; or
-ORlerr; 15 %Jé,%' Rlegr] is -H - -CN, straight
‘chai ned or _ x“br 2 Cerr]-Cerr] a?ﬁyl, : o
nonof | uor oal kyl or : pol yf | uor oal kyl ; straight chained or
branch@d (err]-Cerr] - Ry al kenyl or al kynyl ;.
Jerr]-Cerr] - cycloal kyl, nmonof | uor ocycl oal kyl

pol yfl uorocycl oal kyl

Pe ert? (G s e s eeemmp RN B fr Y1




E)r -CON (Rferr])[err]; wherein Rerr] is -H str'aight

ohat ned, o waiakisb MMM oot o emmeatiang,

strai ght chai ned or branched derr]-Cerr] alkenyl or
al kynyl; derr]-Cerr] cycycl-@alikyl , nonofl uorocycl oal kyl ,

pol yf |l uorocycl oal kyl or cycl oal kenyl ; Cerr]-Cerr] .

cycl oal kyl - &0 ] - & ecotipakd | havififfethé- €eenctureycl oal kyl -Clerr]-Cerr] -
30 monof | uor oal kyl or Cerr]-Clerr]

cycloal kyl-CJerr]-Cerr]- . pol yfluorogl kyl; -CN,
-CHerr]XRlerr], -CHerr]X }terr])[err]NHR[err], -

(CHerr])[err]NHRer]r -R X(,(H—g[err])[eﬁri]\l\llg
-CHerr]X(CH err])[err]Nerf], Yo

r}Rgerr]
-Cl-l[err]5X(Cl-|[err]-)[err]NHCX err 'ror -(a?[err];/KSS" '

' wherein
each p is independently By i ntegergrom11 to B NWO 9814846
PCT/ US95/ 15025 -213- 7; wherein each nis.
i ndependently an integer from 0 to 5; wherein Rerr] is
[err] WO 96/ 14&krein A is
PCT/ US95/ 15025 -214 - [err]
10 Y, Y3 ' Y2 ' ¥q
v _ Y,
4
Yy Y,
N/ ’
Yg ,
v _
2 Y
15 N\I - ZESNYYB
' Y, NH v, N\
Y., Y
2 3 Y Y3
2.
20 Y N y7< , }
1 Jo B
X , .Yfl %'/\N/o ,
25
Y2 Y3
or :
Yy l )
X
30

wherein each of ¥,, Y,, ¥,, ¥, and Y, is independently
-H; straight chained or branched C,-C, alkyl,
monof lubroalkyl or polyfluoroalkyl; straight chained
or branched C,-C, alkenyl or alkynyl; C,-Cy
35 cycloalkirl; "monofluorocycloalkyl,



- 215-

or . - lerr]

wherein Zis (Jerr]-Cferr] al kenyl or alkynyl; CHerr]; O CO

Co[err]; QFE] S—S6—Soer+1—or NR[err] 10 ' a
wher ei n e&?r\ﬁh |nd rl; O S; NRerr]; CO,PC’I‘IUS”I15025
or CS; m ||i |mv is C0 CGNORerr];
substituted or supgbitut ed phenyl, pyridyl,

t hi ophenyl, furanyl, pyrazi nyl , pyrryl, naphthyl

i ndol yl, i mi dazol )pqufluorocycloalkyl ckmrtiidlt@éﬂfwﬁyl b-E'E-‘lZfJJd‘.'lél”lerOr
or -1I: e| n.the p% P! | dyI hi cR)phenyI
! ﬁi/raz?‘nyl yr?@ YA Oftdol yF

benzi m dazol yl,

furanyl
i mi dazol yl,
- benzi m dazol yl ,
-NJ er r] - CN,

al kyl , Sstrai ght
'nDnoquoroaIkyI
Cerr]-Cerr]

branched Cerr]-
branched Cerr]-

>§ON(R,),, or béIQQR;r,amngalny lbenoz ir amyIYp,r Y,, ¥, and

1%, present on adgacé‘l"%séé% yogd %Q o dcflet":[qétf‘ﬁg d e;r]

arned brarch
a methylenedloxy(gﬁgqpmj or branched Clerr]-Jerr]
st rai ght ' chalned or branched

PR Ko e ol nod e

Cerr] alkynyl, (err]-Cerr] cycl oal kyI Cerr]-Cerr]

i) ¥ e S A e

-CQ et ]R[err]
wherein each V i
“or NRlerr];
fromO to

15

20

25

30 .

35

orlkyl, monofluoroalk}{l(]\l(ﬂbyfZj.v)@eoa}.kyl alkoxy or

s thhdangpdent 'étl%h g?xt CREﬁé hEker v %H@éﬁ%{:[ e le
el n eac mis | ndepe en
alkenY]. SCH2C5H4OR4 H - (CHz) c‘Hs ’ "CHzX (CH; NHR4 ’

- (CHz)nNHR‘; or "OR4;

wherein R, is -H; -NO,; -CN; straight chained or
branched = C,-C, alkyl, monbfluor_oalkyl or
polyfluoroalkyl; straight chained or branched C,-C,
alkenyl or alkynyl; c,-C, cycloalkyl,
monofluorocycloalkyl, polvE luoi‘ocycloalkyl or
cycloalkenyl; -N(R,),; -OR,; - (CH,) OR,; -COR,; -CO,R,;
or -CON(R,),; '.

wherein R, is -H; straight chained or branched C,-C,
alkyl, hydroxyalkyl, alkoxyalkyl, aminoalkyl,
monofluorcalkyl or polyfluorocalkyl; straight chained

v or branched C,-C, alkenyl or alkynyl; C,-C,

cycloalkyl, monofluorocycloalkyl,
polyfluorocycloalkyl or cycloalkenyl; C;-Cyo
cycloalkyl-C,-C,,-alkyl, Cy-Cyp cycloalkyl-C,-C,,~
monof luoroalkyl or C;3-Cyo cycloalkyl-C,-C,,-
polyf iuoroalkyl ; . -CN ; -CH,XR,, - CHZX (CH;) NHR,,
- (CH,) NHR,,  -CHX(CH,) N(R;),,  -CHX(CH,)N,, or
-CH,X (CH,) NHCXR,; or -OR,; '

wherein each p is independently an integer from 1 to -

an hteger

€



35 3; wherein o is an integer from1l to 3; WO 96/ 14846

PCT/ US95/ 15025 wherein each R is independentl '

st rai ght 0 96/14846 ed (ferr]-Clerr] alkyl, ¥cT/sssisins

nonof | uor oal kyI or T or oal kyl ; stradi.ght chal ned or

branched Cferr]- s al*kenylizcer aI kynyl; -N(Rerr])[err];
-NJerr]; -CN CCIerr]R[err] or 5 CR[err] -

wher ei n each Rlerr]7; swhedeqbanelanhl yn dild istdempiegidently an integémi irdmor

branched Cferr]-Cegri akkyl, nonofluoroal kyl or _

pbl yf I uoroal kyl ; strarght’chained or branched (Jerr]-Cerr] 10

al kenyl or al kynyl ; Clerr]-Clerr] cycl oal kyl
monof | uor ocycl oal ky‘l,hereplqlﬁf lsuor ocycl oal kyl or cycl oal kenyl ;
wherein R err] is -H strai g’nt chai ned or branched C[err] Cerr] 15
al kyl, mbnof | uor oal kyl or pol yfluoroal kyl ; ra| gh&2 chai ned or
br anched C2- C7 al kenyl or al kynyl; C[Rarr] cycl oal kyl
nmonof | uor ocycl oal kyl , qu o&&élgalkyl or cycl oal kenyl ;
phenyl , t hi ophenyl , % I-leF rryI furanyl, imdazolyl or 20
indolyl; -COOR[err], -CORerr], err or -CR[err];
wherein each Rerr] is i ndependent ly -H, ht Re chai ned or
branched Cerr]-Cerr] alkyl, hydroxyal kyI - am noal kyl ,
al koxyd%kyl , monof | uor oal kyI or Rpol yfl uoroal kyl ; strai ght
chai ned or br anched Cerr]-Cerr] al kenyl or aI kynyl ;
Cerr]-Cerr] cycloal kyl, nonof | uor ocycl oal kyl ,
pol yfl uorocycl oal kyl or cycl kenyl ROl - OR[err]; 30
wherein each Rlerr] is independentlyR-H s i ed or
unsubstituted benzyl, benzoyl, pheny nd dy’f‘,\
15 2 r¥ -
_ - 6
R7

20

» s

30 | | R [/?'T)/RE’
H—

35 ' R,



t hi ophenyl, furanyl, pyraiinyl, pyrryl, naphthyl, i ndol yl ,

i m dazol yl, benzfurazanyl, benzfuranyl, - . benzi m dazol yl or -

2-keto-1-benzinidaznlinvl wherein 35 t he benzyl,ggﬁ@é§§é henyl ,
- | 5028

pyridyl, WObEpsday | WO 96/14846 . PCT/ US

-217- pyrryl, naphthyl, indolyl, :

i m dazol yl, benzf Imum“"lﬁuﬂml ran)LI214_ benzi m dazolyl or

2- keto 1- ben2|n1dazolln substituted with -H -F, -C

-Br, -1, -NdJerr], -CN, 5 strai ght chained or branched

ol

_C[err]-C[err] aIkyI, strai ght
nonof | uor oal kyl , straight

chai ned or brancgkg C[err] C[err]
h
pol yfl uoroal kyl, strai ghteers A‘ dhhj

ed or by rr]-Cerr]
d or brartieN Cerr]-Jerr]

al kenyl , straight chai ned Y'n [l b Boerr]-¥err] al kynyl,
Cerr]-Clerr] cycloalkyl, errlrCerr]®10 ocycloalkyl
Cerr]-Ceerr] polyfluorocycl oal kyl , R GrUpycl oal*kenyl,
-N(R[err])[err], -OR[err], -foqerr], -CJerr]Rerr], or

-CON(R[err])[err]; substituted or unsubstituted straighRe

chai ned or branched Cerr]-Cerr] alkyl, nonofluoroal kyl or

pol yfl uor oal kyl ; substituted or unsubstituted 15 ' st rai ght
chained or branched {err]-Cferr] alkenyl- or al kynyl ;
Cerr]-Cerr] cycloal kyl or cycloalkenyl mherel t he al kyl ,
monof | uqrooal kyl , pol yf1 uoroal kyl a?kynyl _
cycl oal kyl or cycl oal kenyl LQLCH _ﬁ#iﬁ_ __%ﬂ@SLL uted th -H, phenyl
pyridyl, thiophenyl, 20 2f bazi pyrryl naphthyl

i ndol yl, - i m dazol yl, Rbenzf ur &anyl b nzfuranyl ‘[
benzi mi dazol yl ; and wherein Rlerr] r$®\ Eabstituted or
unsubstituted 25 benzyl, benzoyl, phenyl, prrldyl t hi ophenyl ,
furanyl, pyrazinyl, pyrryl, naphthyl, |ndonI : |n1dazolyl

benzf ur azanyl , - benzf uranyl, ben2|n1dazolyl or

2- ket 0- 1- benzi'm dazoli nyl ; wherein t he benzyl, benzoyl, phenyl,
pyridyl, thiophenyl, 30 furanyl, pyrazinyl, Y pyrryl napht hyl ,

i ndol yI, i m dazol yl ,r benzfurazgnyl enzfuranyl,
benzi mi dazolyl . or 2-keto-1- benklnldaEEQ¢\x)

=
20 AT b}‘\’ | Nl
- | | o s ia

’

. _ | | B .
25 S R
S ——-Z’/E+}\"X 8
. p P
o R R

30 r

35



substituted with -H, -F, -d, -Br, -I{Tré\ShETHAS BEEN, st rai ght

chai ned oa»m Efsd C[err] Cerr] alkyl, sﬂEPEAQﬁQt 35 PCTNRLEI 1291
br anched !ki% err] nonof | uor oal kKyt——st+atrgtrt : - chai ned or
branched C[err]-Clerr] polyfluoroal kyl, straight o charned—or

branched Cerr]-Clerr] al kenyl, strai ght-zmﬁai ned

- 218- or branehed’C[err] Clerr] al kynyl, C[err]l mu !"I!!" ,’ ]l”"l

cycloal kyl, Cerr]-a@ferr] monof | uor ogycl oaI kyI

pol yfl uorocycl oal kyl , Llerr]-€err] Enyl
-N(R[err])[err], -OR[err], -COR 1, - rr] R el _
-CON(R[err])[err]; substitul_eqze%'nswbg%g_uﬁaﬂ strabht 5

chai ned or branched Cerr]-Cerr] Ftalmkyl . fonof | h or

pol yf | uar oal kyl ; substituted ort unsub$ti tutedm \ strai ght
chai ned~ or branched Cerr]-Cerr] alkenyl or Ro al kynyl ;
Cerr]-Cerr] cycloal kyl or cycl oal kenyl, wherein t he al kyl ,
nonof | uor oal kyl , pol yfl uoroal kyl, 10 al kenyl', al kynyl,

cycl oal kyl or cycl oal kenyl _is substituted with -H, he I
pyridyl, thi ophenylwherein Z is CpifamAkenyk ao¥ nplkymyidiyICHaa 'trfﬁ/

I ndol ylI , Co,i; MCORRY! V§; s0; bg@zzflglazbmyl . benzfuranyl,
benzrmdazolyl -N(R[err])[err] - err] - CN, qurr]R[err] CR[err]
[err] 10 15 . or a phar maceutrcally acceptabl e salt ther eof .

21.  An (-) enanti whrein tewck @pisinindépehdent29. CH,; O; S; ZHR AT ;+)
enanti omer of the colm:&,rnd of claim 20.

~ wherein W is C=0; C=NOR,; substituted or
15 unsubstituted phenyl, pyridyl, thiophenyl, furanyl,
B ' pyrazinyl, pyrryl, naphthyl, indolyl, imidazolyl,
benzfurazanyl, benzfuranyl or benzyimidazolyl,
wherein the phenyl, pyridyl, thiophenyl, furanyl,
pyrazinyl, pyrryl, naphthyl, indolyl, imidazolyl,
20 benzfurazanyl, benzfuranyl or benzyimidazolyl is
substituted with -H, -F, -Cl, -Br, -I, -NO,, -CN,
straight chained or branched C,-C, alkyl, straight
chained or branched C,-C, monofluoroalkyl, straight
chained or branched C,-C, polyfluorocalkyl, straight
25 : chained or branched C,-C, alkenyl, straight chained |
or branched C,-C, alkynyl, C,-C, cycloalkyl, C,-C,
monofluorocycloalkyl, C;-C, polyfluorocycloalkyl;
" @,-C, cycloalkenyl, -N(R,),, -OR,, -COR,, -CO,R,, or

-CON(R,) ;;
30
' wherein each V is independently O; S; CR:R,; C(R,),;
| or NR,;
wherein each m is independently an integer from 0 to
35 3; wherein o is an integer from 1 to 3;

" This Sheet Has Been Re laced

RTHI




20

23.

WO 96/ 14846
The co ound—o“%cl—ar-ﬁﬁ—%&—haw—ng—t he .. structure
WO 96/14846 CH/YsopiR2s

24.
[err]

F

10

15

20

25

30

35

compound is

The corrpound Gf cI al m 20 haw ng the structure:

PCT/ US95/ 15025 |

he conmpound of cl a| m 24, whé’

LT Bk

wherein each R is independently -H; -F; straight

chained or branched C,;-C, alkyl, monofluorocalkyl or

polyfluorocalkyl; straight chained or branched C,-C,
alkenyl or alkynyl; -N(R,),; -NO,; -CN; -CO,R,; or
-OR,;

wherein each R, is  independently —H,-' straight
chained or branched' ¢, -G, a'lkyl', monofluoroalkyl or
polyfluoroalkyl; straight chained or branched C,-C,
alkenyl or alkynyl; C;-C, cycloalkyl,
monofluorocycloalkyl, polyfluorocycloalkyl or
cycloalkenyl; :

[err]

wherein R; is -H; straight chained or branched C,-C, -

alkyl, monofluoroalkyl or polyfluorocalkyl; straight
chained or branched C,-C, alkenyl or alkynyl; C,-C,
cycloalkyl, monofluorocycloalkyl,
polyfluorocycloalkyl or cycloalkenyl; phenyl,
thiophenyl, pyridyl, ;Syrryl, furanjrl, imidazolyl or
indolyl; -COOR,, -COR,, -CONHR,, -CN, or.-OR,;

wherein - each Rg is independently -H; straight |
-chained@ or branched C,-C, alkyl, hydroxyalkyl,

aminoalkyl,  alkoxyalkyl, monofluorcalkyl or .

. polyfluoroalkyl; straight chained or branched C,-C,
-#lkenyl  or alkynyl; C,-C, . cycloalkyl,

,_hof]iuorqcygloalkyl, - polyfluorocycloalkyl - or
ycloalkenyl; or -OR,; :

wherein each R, is independently -H; substituted or

unsubstituted benzyl, benzoyl, phenyl, .pyridyl,
thiophenyl, furanyl, pyrazinyl, pyrryl, naphthyl,
indolyl, imidazolyl, benzfurazanyl, benzfuranyl,
benzimidazolyl or 2-keto-1-benzimidazolinyl, wherein
the benzyl, benzoyl, phenyl, pyridyl, thiophenyl,



5e [err] WO
96/ 14846 PCT/ US95/ 1502pc1ris95/15025

26. The coWﬂ(?ﬁﬂﬁugf Hlﬁ"mﬂ m Hll H!Mhe structure: -

[err] of claim 26 having the structure: 10
[err] ‘The conpowmhf claim 27 haV| ng the structure:
[err]

furanyl, pyrazinyl, pyrryl, naphthyl, indolyl,
imidazolyl, benzfurazanyl;.. benzfuranyl,
benzimidazolyl or 2-keto-l-bénzimidazolinyl' is
substituted with -H, -F, -Cl, -Br, -I, -NO,, -CN,
5 , 'stréight chained or branched C,-CG, alkyl, straight
chained or branched C,-C, monofluoroalkyl, straight
chained or branched C,-C, polyfluorcalkyl, straight
chained or branched C,-C, alkenyl, straight chained
or - branched C,~C, alkynyl, C,;-C, cycloalkjrl, C;-C,
10 monofluorocycloalkyl, C,-C, polyfluorocycloalkyl,
C,-C, cycloalkenyl, -N(R,),, -OR,, -COR,, -CO,R,, or
-CON(R,),; substituted or unsubstituted straight
chaine.d or branched C,-C, alkyl, monofluoroalkyl or
polyfluoroalkyl; substituted or unsubstituted
15 straight chained or branched C,I-C, alkenyl or
alkynyl; C,-C, cycloalkyl or cycloalkenyl, wherein
the alkyl, monofluoroalkyl, polyfluoroalkyl,
alkenyl, alkynyl, cycloalkyl or cycloalkenyl is
substituted with -H, phenyl, pyridyl, thiophenyl,
20 furanyl, pyrazinyl, pyrryl, naphthyl, indolyl,
imidazolyl, 'benzfurazanyl, benzfuranyl,
benzimidazolyl} and

wherein R; is -H; substituted or unsubstituted

25 benzyl, benzoyl, phenyl, pyridyl, thiophenyl,
furanyl, pyrazinyl, pyrryl, naphthyl, indolyl,
imidazolyl, benzfurazanyl, benzfuranyl,
ibénzimidazolyl or 2-keto-1-benzimidazolinyl, wherein

the benzyl, benzoyl, phenyl, pyridyl, thiophenyl,

- 30 furanyl, pyrazinyl, pYrryl, naphthyl, indolyl,
imidazolyl, ~benzfurazanyl, benzfuranyl,
benzimidazolyl or 2-keto-l-benzimidazolinyl is
substituted with -H, -F, -Cl1, -Br, -I, -NO,, -CN,
straight chained or branched C,-C, alkyl, étraight
35 chained or branched C,-C, monofluoroalkyl, straight
chained or branched C,-C, polyfluoroalkyl, straight

chained or branched c,,#c, alkenyl, straight chained



30 wherein Rlerr] is selected from-Hor -CJerr]CHerr].
29. A pharmaceutlcal conpoestton— conpri sing a

t herapeutically effective anmpunt conmpound of 35 : g} gdzgs 1 or
2 arE s AL S e et

-221- - carrier.
30. The pharmaceuti cal corrp05| t on of clag;m.29 wherei n t he ,
therapeutically effective anount is an ampunt = 5 - fromabout 0.01 ng -~

\tM? about 500 ny. or bra?dcheJPezpuarmyuyllcalc:,wgrpwdmoﬁlqul cl a, e 30
erein era e ve is fra

0.1 ng to about 60 nﬂogggguorgggc§§% Hém'é phar eﬁ{;ﬂégﬁ'“sﬁﬁﬁggﬁ‘]?ag%yé‘f
claim 31 wherein C;-C, - cycldalkenyhpeuNi(Ball,y €ORectiGRRANMDLEA,R,s orom
- about ”ggﬁ?l\ih@qu stBstituteld oF, 3§nsu53919.ﬁ@%§ac§'ﬂﬁg@ht

conposition of claim
the conmpoBition.is acha:.ned or brggqc@ﬁdorgl C-, alkyl monofluoroalkyl or

polyfluoroalkyl; substituted or unsubstituted
straight chained or branched C,-C, alkenyl or
alkynyl; C;-C, cycloalkyl or cycloalkenyl, wherein
the alkyl, monofluoroalkyl, polyfluorcalkyl,

10 alkenyl, alkynyl, cyclqalkyl or cycloalkenyl is
substituted with -H, phenyl, pyridyl, thiophenyl,
" furanyl, pyrazinyl, pyrryl, naphthyl,  indolyl, ¢
imidazolyl, benzfurazanyl, benzfuranyl,
benzimidazolyl, -N(R,),, -NO,, -CN, -CO,R,, -OR,;

J ' .

15 | or a pharmaceutically acceptable salt thereof.

L4Y

21. An (-) enantiomer of the compound of claim 20.

__2_2g. An (+) enantiomer of the compound of claim 20.

20 o .
" The compound of claim 20 having the structure:

25 | R,




34, The phar maceuti cal corrp05| tion of cI a| m 29, wherein 20 t he

carrier ?’9 t abl etperrus9es/iso2s 35.
The pharnaceu ca n129 wherein the carrier
is a gel and the corrpﬁmmﬂm wﬂm SUpposi tory 36. The
phar maceuti cal conposi ¥l on | 2239 -29- 35, wherein the
caonpound additional |l y. does not cause a fall in blood pressure at
dosages effectdde tThegocompound of | edaime2BehryAngr §HLaSLEUPENEIS| asi a.

37. The pharmaceutical conposition of claim 36, wherein . t he
conpound additionally does not ceygse q fall in bl ood pressure in
rats at a dosage of 10 nlcrqprans 5 of conpound per kil ogram per
rat. - WD 96/ 14846

PCT/USQ%/15025 ' 38y treating a subject suffering from
beni gn : prostatlclhyp ich c rises admnistering

to the subject an anount of the co 4 1 or 20

of &l ai
effective to treat benign pro&tati 5 /ﬁ%ﬁ:gypgr asi a. -39. A
method of claim 38, whereiin Epﬁ%o ' additional ly
does not cause a fall in bg at dbsages effective to

m
al l evi ate benign prostatic hyperpIaS|a B 40. A nethod
J 6 _

of claim 39, wherein the_ e
10 Rz

25. The compound of claim 24, wherein the compound is
selected from the group consisting of:

15
20
25
and

-30

35




additionally does not cause a fall in 'bI ood pressure in rats at
a dosage of 10 m crograms of conpound per 15 kil ogram of rat.
. 41. The rret hod of claim 38, wherein the conpound effects

L; ?ﬁ;xnt r ac?’ %gzﬁiilﬁ?lt"il“ﬁﬁﬁmﬁﬁlrﬁzl ?re?%od of claim 41 erel %&ﬁﬁv\er

urinary tract uret hral snooth nuscle. 43. A
met hod of treating a*subject *suffe’i ng-Fa@m high 25 i ntraocul ar °
pressure whi ch conprises adm nistering to the subject an anount of

t he conmpound26f cThensompound oflcdmifD 2@f fresting the | svwictwié aocul ar =
pressure. 44. A nethod of treating a subj ect suffering froma 30

di sorder associated with high chol esterol whi ChEﬂ R, conpri ses
adm nistering to the subj e/i\an anount of etconpound of clains

1 or 20 effective to inhibi ? nt hesi s. 35 45,
A nmethod of treating a d| S ' Rg WD 96/:14846

PCT/ US95/ 15025 - to
treatment by antagoni sm of t/%[ erfl] receptor Whl ch R conpri ses
adm nistering to the subjeg @;t of the conpound of
claims 1 or 20 effective to treat the disease. 5 46. A
nmet hod of treating a subject suffering from ' i npot ency whi ch

conpri ses a@?’”'sfﬁé' éépﬁ&eof claim ZthﬁVgh ck % é@gﬂggué% t he

ectiv treat

corrpouond of cl ains ‘ency. 10

15

20 28. The compound of clai_m 27 having the structure:

25

30 _
wherein R; is selected from -H or -CO,CH,.

29. A pharmaceutical = composition - comprising a
therapeutically effective amount of the compound of
35 claims 1 or 20 and a pharmaceutically acceptable



47. A nmethod of treating a subject suffering from

synpat het i di at rises adpchiushsisory to
t he subj ecﬁair?)iaérf%unt ﬂllmaﬂ"mlmi‘lﬂi“r corrpound of clainms 1 or 20

effective to treat 15 "« medi at'ed pain. - 48.
A nethod of treating a subject -sufferlﬁgzﬂﬁom cardi ac
arrhythm a which conprises admnistering to t he subject an
amount of the conpoeawkigrelains 1 or 20 20 effective to treat
cardiac arrhythma. - ~49. A nethod of treating a subject suffering
f rom beni gn prostatic hyperpl asia which conprises adn1n|ster|ng

to the subject3®n afRfIPhIFMAARUESAROURAMBPSELAPRs Ofs claim 29 whepeiny
15, 17 or 25 effectike taetapahtbeauqz effective Osheal e Mipeapbasta.
e

50. The nethod of ffects

treat mert bem%’f‘P A}?)@Etét h‘%e?‘ﬁ g&ég g983@9 rel axi ng | ower

urinary tract tissue. The nmet hod of claim50, wherein | ower
urinary tract e h I A

" met hod of treaEing £@§H§¥#£?Qi Epﬁgbs%QQBE oF ¥lddim 3§3&P§%§%ﬂ846
PCT/ US95/ 15025 the t erapeutlczahly effectlve amougdt dits Ergmpealppati a

whi ch conprises adrg ni&ﬁ&rﬂé‘gabout 60 mg. (O the subject an amount of the

conmpound of clains or 20 Tn conbination with a 5
alpha-ﬂéhuctase _ |nh|b|tor effective to treat benign prostatic
5 . hypaznl asyie pharmaceutical composition of claim 31 wherein

the therapeutically effective amount is from about
1 mg to about 20 mg.

15 33. The pharmaceutical composition-of claim 29, wherein
the carrier is a liquid and the composition is a

solution.

34. The pharmaceutical composition of claim 29, wherein
20 the carrier is a solid and the composition is a
tablet.

35. The pharmaceutical composition of claim 29, wherein
the carrier is a gel and the composition is a
25 suppository.

36;. The'pharmaceutical composition of any of claims 29-
' 35, wherein the compound additionally does not cause
a fall in blood pressure at dosages effective to
30 ' alleviate benign prostatic hyperplasia.

. 37. The pharmaceutical composition of claim 36, wherein
the compound additionally does not cause a fall in
blood pressufe in rats at a dosage of 10 micrograms

35 of compound per kilogram per rat.



53. The nethod of «claim 52, wherein the 5-alpha
reduct ase inhi bi tor Is finasteride. =~ 10 54. A nmethod of treating a
subj ect

COITpI’I ses adm ni St erl

oo o |IINAIRA 55 T o o

t2@2-effective to treat benign 15
prostatlc hyperpla5|a 55. The method of claim 54, wherein
A method raftiiseaddignhi Bubdedts shif festiag deom bafiign 56.

Zél%'%%??ﬁ\:{e’@?&%l?gfﬂmC%%%gﬁo%ﬁr?ses adminiéterﬁ.n?ms 1 or
20 i n conbi nati orE®i e asuhieapean ampupt of the compoyrdtofeclaimsunt

the b5-alp
A  pharna
t her apeuti

ha38.
ceutic
cally

pha=r educt ase 1sn

of finasteride oand20 aeffective QOthf@éteUtbéz@i#ﬂ agesRtaeie

carri 57. The, phar maceuti cal conposition _
t he t??(rarapeutlcall'f@%]fme%‘ﬂ%e anount of the conpound of clains
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A method of c¢laim 39, _wh_ere_in the compound
additionally does not cause a fall in blood pressure
in rats at a dosage of 10 micrograms of compound per
kilogram of rat. | |

The method of claim 38, wherein the compound ef_fécts
treatment of benign prostatic hyperplasia by
relaxing lower urinary tract tissue.

The method of claim 41, wherein lower urinary tract
tissue is urethral smooth muscle.

A method of treating a subject s_uffe.rin__g' from high
intraocular pressure which comprises administering

", to the subject an amount of the compound of claims

44,

'_1 or 20 effectlve to lower 1ntraocular pressure.

A method 'of__treat.ing a subject _suffe-zjing from a
disorder .associated with high cholesterol which
comprises adm:.nlster::.ng to the subject an ‘amount of
‘the compound of claims 1 orx 20 effective to inhibit

. cholesterol synthesis.

45.

A method of treating a disease which is susceptible

from benign prostatic hyper plgsg ’?599@5%

clai m56 wherein
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62. A nethod of rel@& ngemporrd upfngdpimsack Qrsggeelfﬁectlve to tpeatibj ect
whi ch conpri ses adripd sdfsddk 10 the - subj ect an anount of the
compound of clainms 1 or 20 20 effective to relax |ower urinary
tract tPssue. : 63. The nmethod of claim 62, whérein |ower urinary
tract 46. tisurthodir efhr akreagagh susshbject suffering from

impotency which comprises administering to the
subject an amount of the compound of claims 1 or 20
effective to treat impotency.

10

47. A method of treating a subject suffering from
sympathetically mediated pain which comprises
administering to the subject an amount of the
compound of claims 1 or 20 effective to treat

15 sympathetically mediated pain.

48. A method of treating a subject suffering from
cardiac arrhythmia which comprises administering to
the subject an amount of the compound of claims 1 or

20 20 effective to treat cardiac arrhythmia.

49. A method of treating a subject suffering from benign
.prostatic hyperplasia which comprises adminiétering
to the subject an amount of the compound of claims

25 7, 10, 12, 15, 17 or 25 effective to treat benign
prostatic hyperplasia. ' :

The method of claim 49, wherein the compound effects
" treatment - of benign prostatic hyperplasia by
30 relaxing lower urinary tract tissue.

51. The method of claim 50, wherein lower urinary tract
' ‘tissue is urethral smooth muscle. '

35 52. A method of treating a subject suffering from benign
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prostatic hyperplasia which comprises administering
to the subject an amount of the compound of claims.
1 or 20 in combination with a 5 alpha-reductase

inhibitor effective to treat :benign prostatic
hyperplasia. -

The method of claim 52, wherein the 5-alpha
reductase inhibitor is finasteride.

A method of treating a subject suffering from benign
prostatic hyperplasia which comprises administering
to the subject an amount of the compound of claims

7, 10, 12, 15, 17 or 25 in combination with a 5
alpha-reductase inhibitor effective to treat benign

prostatic hyperplasia.

'The method of claim 54,. wherein the S-alpha

reductase inhibitor is finasteride.

A pharmaceutical composition comprising a

- therapeutically effective amount of the compound of

claims 1 or 20 in combinatidn-with a therapeutically
effective amount of - finasteride and a

‘pharmaceutically acceptable carrier.

7Thg-pharmaceutical composition of claim 56 wherein
" the therapeutically effective amount of the compound

- of-c1aims 1 or 20 is an amount from about 0.01 mg to

58.

about 500 mg and the therapeutically effective

amount of the finasteride is about 5 mg.

The pharmaceutical composition of claim 57 wherein
the therapeutically effective amount of the compound
of claims 1 or 20 is an amount from about 0.1 mg to
about 60 mg and the therapeutically effective amount

»
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of finasteride is about 5 mg.

The pharmaceutical composition of claim 57 wherein
‘the therapeutically effective amount of the compound

‘of claims 1 or 20 is an amount from about 1 mg to

about 20 mg and the therapeutically effective amount
of finasteride is about 5 mg.

A method of relaxing lower urinary tract tissue
which comprises contacting the lower urinary tract
tissue with an amount of the compound of claims 1 or
20 effective to relax lower urinary tract tissue.

The method of claim 60, wherein the lower urlnary
tract tissue is urethral smooth muscle.

A method of relaxing lower urinary tract tissue in
a subject which comprises administering to the
subject an amount of the compound of claims 1 or 20
effective to relax lower urinary tract tissue.

The method of claim 62, wherein lower urinary tract
tissue is urethral smooth muscle.



