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of the Invention The present invention relates to

certain conpounds of the forrmula (Il[err]) depicted -

Backgr ound

useful in the synthesis of certain [err]_T adrenergi c receptor agoni sts

haV|ng 5

1 [err]

the general fornula (1):

bel ow, which are

where Rl and Rlerr] are as defined herein for the
corrpound of fornmula (l1[err]) herei nbel ow - -and Y[err], Y[err] and Y3
are chem cal substituents which can be attached to the atons to 10 - -which

they are attached. These subspidcessios Sobsthged Pefidihesadrenergi c receptor. . .. . ..
activity and as such the compounds of formula (1) have utility as
hypogl ycem ¢ and antiobesity C f 3 of such substituents and

the resul tant [Sog%%%g}gfeﬂﬁ Fe &PioXer@ &n?%o%ndsofth@‘%&nﬂﬁ‘a P?‘ngibt@dPCT

Publ i cati on No

ed Dece 1994. The

ntion

al so rel at dseldwy vmlthareesefufmﬁheswmmsﬁ of.cagamrﬂeadranqmgmm aponistslhavingl ) 15
her ei nb Imghand tolfgmg)@é)@fss for synthesizing conpounds of the formula

(rery,

© gpiera

(1). .The invention further relates to oybrgeesses for synthesizing

conpounds of formula (1). The [errJ adrenergi d receptor agoni sts al so
lity for increasing Id& at podNtipon and/ or inproving the. -

| ean meat to fat ratio in edibl oY

receptor agonists further possess

possess uti

i nt esti nal
and ai rway
di sease.

i oh 1 ecul 800 208 &1 8

'ti/ in the treatnent of .
notility disorders, depr

The d| sease diabetebk nmellitus is characterized by

approp ugar

|l evel s.  Thand €52 aref Y? Iaesehembalcmmstmentelmm ezh bk atidcipd itoothe atoms to

h | {
o Penprtd uilen ey G et fheen Skluans Faitar A aH e o toaPTE BT 808
Current tren g thel B6mpilivds of forkililh TT)Shaval Wty 8¢ HGNESIIRAIS ahd ditibBesityr al

adm ni stration of drugs and di'etary thérapies.

agents. Examples of such substltuents and the resultant [-adrenergic receptor agonists

~'invention also relates to a process for ‘synttiesizing ‘the .combounds of -formula (li)

15

20

hereinbelow and to a process for synthesizing compounds of the formula (lli), which are
useful in the synthesis of the compounds of formula (f). The invention further relates to
processes for synthesizing compounds of formula (I). The B—adrenergig receptor
agonists also possess utility for increasing lean meat deposiﬁon and/or improving the
Jean meat to fat ratio in edible animals. ' -

The R-adrenergic receptor agoniéts_ further possess Litility in the treatment of

intestinal mofility disorders, depression, prostate disease, dyslipidemia, and airway

~ inflammatory disorders such as asthma and obstructive iung disease.

25

The disease diabetes melfitus is characterized by metabolic defects in proddcﬁon
and/or utilization of -carbo'hydrates which result in the failure to maintain apprppriéfe
blood sugar fevels. The result of these defects. is ‘elevated blood glucose or
hyperglycemia. Research in the treatment of diabetes _ii"a‘s centered on attempfs to
normalize fasting and postprandial blood glucose levels. Current treatments include
administration of exogenous insulin, oral administration of drugs and dietary therapies.

In the synthesis of the conpounds of formula .

The [err]- adrenerglc

Sion, prostate disease, dysli p| dem a,
inflammatory di sorders such as asthma and obstructive | ung-

%& P%ﬁglhe{elﬁggj & C%HPFQ@BE%H“&%H(@@ ﬁsgxgélg\kes

%8N be found inPCT Publication No., WO 94720250 blibliShéd Detember 22, 1994 The = ™ v



WD 98/ 21184 : o '

PCT/ 1 B97/ 01367 _ c : _ - 2-
Two naj f of diabetesnellitus are recognized. Typep|
i nsul i n%()ﬁhmaependent di abetes, is the result of an ab_so gﬁﬁe | Ci ency
of insulin, the hornone which- - regul ates carbohydrate utilization.
Type |1 diabetes, or non-insulin dependent diabetes, of ten occurs
with normal, or even elevated |evels ¢f insulin and appears.to be the

result 5 of the inability of tissues to respond_appropriately t
i nsul in. Most &wompaiorfigpes ofidiaetascpelitys are recogi\l?@dalTé,'Be b@jakates, or Insuiin-
. The [err] f I se
| evel o whdaPorEait diseds RARD Pioyf 3P BbSoIRs dBcerg ol s e iong Whic
di abet es. regulates carbohydraTé]etu[zetmn] 'éwheelhdlagetes rmfa‘@ptlmﬂul"aggmmlest dinbefes,educe
body wei ghg or decrgase 1 - The
ability OP&T’EWC]'“S&‘H W? P&%%B‘Ftﬁtg%gﬁimﬂ‘sﬁmm Eﬁp%gfﬁdtgct{% @g%t gai n
I s dues t 0ofigkiinadilitydst hﬁéuds% Fespoittl Spprosately ROasUliar Moshofthe Typalibiabetidshe
met abol i sm of adi pose tissue. [err]-Adrenergic receptors have

been cat e8®als@ePasfit o [err]-, [err]- and [err]-subtypes. Agoni sts of
Lerr]-recept or gnpismbertl ‘?e@e‘b{dr\égbhn% afecmsnmwepmebe&%@coﬁc leldgtiten of
[err]- 15 receptors 1 nvokes Incréases in heart rate | e activation of

[ err] - r ecegminisiered dtally to mammalsrwithelypergiycentia endishetes. nuscl e tissue which
produces a dro e
romrs. Act|vanP Burai? 3Pl Badiita o8 restics bo] WBlorf by SeERGAdR WGH: ©
i pol yi Sgéihhﬂ\dmraﬂﬁdistwed)fo radinpaise Thes ability tof iRsdrermrgid esceptorgigpnistsofo and
free fatt

{hereby. pHERRMPMan i 805 10 BpeL o Soachetil el E e il e

[ err]-recapidiofisibfadipbRrtRbgy.e, useful as anti-obesi ty agents, and :
can al so be used to increase the content of lean neat in edible animals. In

addi ti on, R-AJSRRRIGIA decaptare thaye bepe catedpuzasointor BugBari adsByrstypes.
hypog| ypeﬁgﬁnv% @F”ﬁ-‘redibt%h?bfd?ncﬁ‘&tthé/ 'aE?(vatlon of ad@ 1 éyﬁﬂsé“‘»‘cﬂi&ﬂb&m ef pihi s
effect is recentl err]-adrenergic receptors

wer e tHhouggeeptors tmokwrm@seaam lrra;ant rgte whiles activation) ©f B.treeepiers induces

[err]-rec . bissshifeS as the
I ntesti neﬁ%’.&ﬁ@? ?’?\g@%\éfe@p ngg&egﬁwkl?%%@%é and&fﬂ~| glger‘gl P Elu Mﬁ’ ®Phar m,
219, 193 ( »ASR2)9f. smoath m&dartrémbrson P(cflvatiba &%fmce;pOmrlsHQmMe'@nsmmtest r at ed
- t0 cause eI axa of ,snoof: .- cal d_hbranchi .
Lt o St ol 1he sk of ttense sty iy Repdhe 3, ohberd: <R 123 ARLa06855)"
Br. J. Phanmébonélrﬁte (bRérgy (eica&ﬁiiture‘;“Oéncemreﬂyeprombtmmbabss)af fak nﬁwsr] - 30
receptors has been found to induce relaxatjon Offilr“ st m ne-contract ed

~gui nefD pi foMpoHRds that stimulate:g-reerntars afe, dperefosg; ise m?gents and
The [err] caRaRBIKY udedl B! ifPesSERhE TRR@Nt Bf RHARAEAR irP 84iBleCanirRIs 2UR @daiibAUl ati on
of the [err]-receptor causes relaxation of. snooth nuscles that have -
been s hovmomgoxmdpr\@y@ are Ry-receptor agonists have hypoglycemic or anti-diabetic activity,
but the mechanism of this effect is unknown.
Until recently Byadrenerglc receptors were thought to be found predommantly in
25 adlpose tissue. Rs-receptors are now known to be located in such dlverse tissues as the
intestine (J. Clin. Invest., 91, 344 (1993)) and the brain (Eur. J. Pharm., 219,193 (1992)).
Stimulation of the R,-receptor has been demonstrated to cause relaxation of smooth
_muscle in colon, trachéa and brc;nchi Life Sciences, 44(1 9), 1411 (1989); Br. J. Phamm.,
142, 55 (1994); Br. J.-Pharmacol., 11_0 1311 (1993). For example, stimulation of Rz
30 receptors has been found to induce relaxatlon of histamine-contracted guinea pig ileum,
J.Pharm. Exp.Ther., 2_6_Q 1, 192 (1992).
The Rg-receptor is also expressed in- human'plrostate. Because stimulation of

- the Rs-receptor causes relaxation of smooth muscles that have been shown to express
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the [err woetrzasdr (e.g. intesti ne), one Skl I I ed in the arl'cmmmmlmedl ct
rel axation of prostate snooth nuscle. Therefore, [err]-agonists will be

useful for the treatnent or prevention of , prostate di sease.
Exanpl es of [err]-adrenergic receptor ggonists which can be synthesized
usi ng 5 the compounds of fornula (111) can be found in PCT

Publ i cati gn . . : L Fe%ﬁEtP A i ted
St ates Paﬂﬁ&gfﬁ%%gg'igﬁgﬁ&e)'ﬁ)a SSMBSWF iﬁﬂe\ﬁgl"'épB ?é'a’éi'BP ﬁ@ﬁ'ﬁ‘#@, '
<1994, PCT siyopth mabtdi@n Thierefdns, T ;+p@bisBOSH befuskiutl favithe ttéstmeAoér prevention of
United States ,Provisional Application No. 60/015,216 filed April 9, 1996;
" all of whiP@statedisease. 5 o 5osigned to the assignee hereof. 10

Wthregard to Ex'am;ﬂb'so Cﬁéd%eﬁ@(@i‘éﬂéﬁtoﬂd@@n%@@ﬁ'ﬁﬁ%ﬁ bef syrAfd8Eed (dih
“Wher ei n

defi ned hereinbel ow, of the present invention,
the cheni the CD?InPeWHiSu@fefOﬂédéﬂéﬁ can be found InHRAET Aublieation N \BEhPARO288 oxi de

to ol ef f |
corpounds PUpIEGto6cihter 320 4604, LifiBl Bihel i AobfoatBl] No, oa/a17027° e Y
with SeptemizeTe26)H 994pBﬁTb@ppilgataxmde POTAR8510@3440filed Alaym10,01895 and i ng

and Sons, UHod Ryaled dFevsigpe] Aapiation 1o, eO/Bhefo BRF AR B 1988 i oVBER adcoa”

t o doubl eabé)ggggmgd tbqnsasga@qgelmrearrpound cont ai ning the doubl e
bond with (i) hydrogen Perom de_and catal ytic anmounts of osm u

tetrof@de, (ii )WVith ragapdio thePracess of Bﬂthﬁ?@ﬁ%ét@mpﬂ-‘m pf W‘HH@C@P}“’&BF%% de
and t hod
all suffer %r om t d}hﬂﬁﬁﬂ ‘ﬂere%b e(dvb’)of \%édb rEEerﬁ héﬁ;?ﬁ%aﬁégfleéégeram@%acﬁgé >
st er eos pethati agidition of Qslmllarnptetnoxmr i) Obﬁnsmncladlngnthﬁ olefie moiety of allylicjao®| e

07S: par oR oMol SRk, A the 68 YF KRS O BRRBERE me sl ban Wi i ne

conpounds oné G gpouys being iadded tceea&iyehrbwy atono comsdituting tiod daulﬁieeiohdny(hee
pyri di pe deriyative fall cycl i zati t o, the epoxi and
DUE 1 ot8%r Advansad Qrezain, SRSy, MercBaiohy ey B S3ha, vy i, 3 45
E’E%I?%rg $?Oil‘?v§; OH @roupsaé&iViafso béadded o double bonds by(eB8fingl 4t compouncli1
“Sunmary ofoRtaining, e, doghle bond with (i) hydrpgen nerexids japd ‘iﬁt@}iﬂi"d@@%ﬁp(ﬂmds of

' ~ther for MM tetroxide, (ii) alkaling potassium perrangafiate; (i) hydrogen pefoxide ang -

-..-formic.-acid;-or-.(iv) iodine and silver benzoate. These methods all suffer from the : -~ w

20  drawback that they do not react stereospecifically with a prochiral carbon atom of the
double bond to create an optically active dihydroxy compound.

U.S. Patent No. 5,019,578 discloses a process for preparing epoxy-pyridine
corﬁpounds. That process involves hydroxy bromination of a 5-ethenyll pyridine
derivative followed by cyclization to the epoxide and suffers from the disadvantage

25 that the bromohydrin is'  prepared as a  racemic mixture.



[err] wher ei n:
Rlerr] is selected fromthe group conS|st|ng of . nitro, amno and protected
am no; s selected - fromthe group consi sting of @1& ¢hrl or o,
nltro ?@err] C4) al kyl (err]-C4)al koxy, amﬁr’l%{ 3"’%%‘& ected
amno Xerr] is OH or aswtable | eaving group; 10 racem c m xtures
t hereof; R enantioners thereof, wherein said R enantionmers are
essenti al | y free of their correspondl ng*S enantiomers; and S enantioners

t her eof , ' wherein said S enantioners are essenti aI ly free of their

cor respondi ng R enantioners - t her eof . : This invention . e

particularly provides a conpou | ReshbR the i mediat ely.~ 15~

precedi ng paragraph wherein X This invention. nore. ..
- particularly prThis nhemtancpmwﬂeamdmsunﬂssmﬂthdﬁadnula t he i medi at'ely

precedi ng paragraph wherein said protected am no, for each occurrence,

i s independently selected fromthe group consisting of

(derr]-Cerr])al kyl am no, -NR[errEO(CH err]), R err], |
-NR[err]CJerr]Rerr] and -NR[ er kSO err (CI—I?%{'err] R; Rerr], for each
occurrence, is 20 independently bX *CJerr])alkyl; Rerr], for
each occurrence, is independentlyli(Clefr]- . Cerr])al kyl, phenyl or |
phenyl independently substituted to three ((err]-C4)alkyl, (Cerr]-
C4)al koxy or halo; and p is 0, IRVrN2. This invention still
nore p&ticularly provi des conpounds as described in the i mredi ately
precedi’'ng paragraph wherein R[e.rr] s H 25 Th| s invention still

e e B R rrall otBUS casitRe or ke, aiho' 4k protected aling) ' ©' ¥
-NR[err] C@éﬁ&%érebte@[fﬁfnﬁ ]Heﬁﬁrlmﬂ consisting of NRﬁwrblr r8/ CE4 Rl (d1-©1)§|kw] ) al kyl

or -NR{err] CO(CH2)[err] Rl err] his invention stll
parti cul ard’-‘y kY eaMing AR IPretectad aming; 5 ie@H of & suitable 'ea"'ﬂgrﬁfﬁﬁli’ at eI y

%egg?lgﬁ S%Eélﬂ&rrﬁiﬂfﬂzré@tﬂé@of‘ ﬂnérﬁloﬁﬁl’é‘@lefgo'f Wﬁé{ﬁk%@ﬁéﬁ%ﬂ@@éfé )al kyl .
PCT/ | B97/ Gas8emtially free of their corresponding S enantiomereirandtS enantiomersptheteioful arly

id - Ldin- 25 . till
Provhass Niiefof kot € bRAERYE AL el ot comspdni A ner
di hydr oxyehéneo).- pyri di n- 2 yl).-acet am de essentially free of its

f ﬁrer gs gﬁgﬁj{ Ir‘]”gﬁé f_lﬁpv?\ptqeg peﬁlcﬁlmfy Brovndeq a rorl%\rpwr?r{ as éescnbed in the immediately . .

di hydr1(5xyqirboéd)ngq55ragfbﬂ1 Rrhyrbih dqeoni de, essentially free of its

correspondin
p 9 R This mventlon more particularly provides a compound as described in the

immediately preceding paragraph wherein said protected amino, for each occurrence,
is independently selected from the group consisting of (C{-Ca)a_lkylamino.
-NR3CO(CH2)pR°, -NR3002R° and -NRssOZ(CHz)pRo; R3, for each occurrence, is
20 independently H or (C;-Cg)alkyl; R°, for each occurrence, ié independently (C4-
Cio)alkyl, pheny! or phenyl indepehdently substituted by one to three (C4-C,)alkyl, (C+-
- Cy)alkoxy or halo; and pis 0, 1 or 2. | |
~ This invehtion still more particulatly provides compounds as descﬁbed in the
. immediately preceding paragraph wherein R? is H. |
25 This invention still more particularly provides compounds as descnbed in the
immediately precedmg paragraph wherein R' is amino, NR® CO(C4-Cqp)alkyt,
-NR®CO,(C4-Cg)alkyl or -NR?CO(CH,),R". |
This invention still more particularly provides compounds as described in the
immediately preceding paragraph wherein R’ is aminc or -NRacO(C14C1o)alkyl.

hi s i nvent. on rOV|des



enant i omer. This invention al so provides conpounds of formula

(I'l'[err]) above wherein Xerr] is a. - | eavi ng group, said |eaving group
i's organow gﬁry oxy and sai d~organosul fonyl oxy is ' PCT/IBTI01367 o
met hanesul T onyl'oxy, benzenesul f onyl oxy, p-tol uenesul fonyl oxy,

p- ni trobenzene- 10 sul fonyl oxy or mnitrobenzenesul f onyl oxy.

This invention nore particularly provides those conpounds as described in
the . innediately'preceding paragraf wherein said organosul fonyl oxy is
p- _ t ol uenesul f onyl oxy This invention nore particularly’

provi des conpouiliis iae @S%tl“l merg pericuiagy E@V@eﬁﬁb@r@t@'wdﬁ?’é‘@gﬂ”ﬂr idiBrZagr aph
“whefern sa&@m t%];n? el SRR thnE%veﬁ%r@fnﬁé’é He Snar]tnome[(of ﬁ-r(r? Epg_pendent Iy

Selected f foup consistin err

- NR[ err ] com;ammnywmz—mwm esse]1t|diydreeNR3$mr('Q§|H991¢P¢ &r]; R3, f or
h 1 |y . H f

cach occor PaRdimers SHERER IEF ystbeptides thé b ehad 5%%f?‘§ﬁé¢1-2RLﬁéL]yl or

phenyl 5 ndawa@ﬁyéthyq-pmzwiaeaabﬁuw assManyrffeaeofﬁtebmes]poﬁdeWyl (derr]-

20 C4) al koxy_or hal o; and is 0, 1 or 2. Thi s i nvention
still noreepaptiomsil arly provides corrpounds as described in the

| medi ately preggg uﬂ%&ﬁﬁ%ﬁoﬂs&é&%cﬁhﬁbﬁ%bf fortnBlatfii) above wherein X' jsT&1 S
invention still nore particularly provides conpounds as described in the
i medi at el Jeqvinggrdum gajshieana gieuptiserganosylienylpxy andsaiggrganosulfonyloxy is

EUSHEDEITARTME S L it e

particagpar bMIf@TMdﬂm—nmbmmasﬁﬁmﬂbxylrl bed in the i mredi at el y
recedin ara rein ery
PR o T 29l mymriion v partichlarty pRVides thise commpunts 8% desarined i the

particul ar Wnﬂa&vélyi Bﬁacbéihy ga%gﬂapﬁi%ﬁéréh%aﬂﬁbr@aﬁos{xﬁonyloxy is p- _
acetyl am no- pyri di n-3-yl) hydroxyethyl ester. Still further, this

i nvention felucneslionyiaXya0 R enantiomer of tol uene-4-sul fonic acid
2-(6-acetyl anin tially
FHRYihb tﬂn%%c%?ﬁ;a?hcmé ng?i‘d(ﬁst{e!% ounds afddstibed HB

free of its corresponding ntio urther, this 1 nvention
provi dé§ t fremediataly preseding paragodnhesasreinsaid mta&te;kﬂrumo for each occurrence,

oo of 1145 M palbhdaded thifpe grayp condiiG iRty <cnt! =1L

PCT/ | B97/ Olﬂa?CO(CHz) R’ -NR3002R° and -NR*SO,(CH,),R" R®, for each occhirrence, is
~Fhi- s~i-nventi-

N (5- (‘2- chlf ’a*'%n?uﬁ% @}@)ykyﬁ%yfqrcﬁaﬁhfcwryence is indgpepdenty{Crg; i ||

further, tig, alkwgnén or gﬁéﬁyl ﬁaspérlaéntgy SititeNBY ond td‘ﬂh(e"ar(czmbdlm acks
hydroxget hyI -1-pyri - acet am essentially free of

cor r es BBndiGatalkexy orha&nan@ P(b?'r%r" ord.i|| further, this inventi on prow des the

S enantioner of Ry o id ds as described in th
nyroxyet vl ) -1 0t ek JUPErepartary provides comppyids as dosggbed  the

cor r espondiimuetiately prasading mermraph whereln R%isHrhi s i nvention al so, provi des
conpounds of t herhns l'l"'l%“t%ﬂ still more particularly provides compounds as described in the

immediately preceding paragraph wherein R! is amino, -NR® CO(C4-Cyp)alkyl,
25 NR®CO,(C4-Ca)alkyl or -NR®CO(CHg),R". _ _
| This invention still more particularly provides compounds as described ih the
immediately preceding paragraph wherein R' is amino or -NR?CO(C4-Cyq)alkyl). .
| . This invention still more particularly provides toluene-4-sulfonic acid 2-(6-
acetylamino-pyridin-3-yi)-2-hydroxyethyl ester. Stili further, this invention provides the
30 R enantiomer of toluene-4-sulfonic acid 2-(6-acetylamino-pyridin-3-yl}-2-hydroxyethyl
* ester, essentially free of its corresponding S enantiomer. Still further, this invention
provides the S enantiomer of toluene-4-sulfonic acid 2-(6-acetylamino-pyridin—3~yl)—2—
hydroxyethyl ester, essentially free of its corresponding R enantiomer. |



OH [err] 10 wherein: Rerr] is selected fromthe group consisting
of nitro, am no and protected am no; R2 is selected fromthe group

conmshggs) % ig4 fluoro, chloro, CF3, nitro, (Cerr]- C4)a|f¥+1m97/01367

(derr] oxy, am no and protected amno; Xerr] is chloro or
racem c m xtures thereof; R enantioners thereof, wherein said R
enantiomers are essentially free of 15 _their correspondi ng S enanti oners;
and S enantioners thereof, wherein sai S _ enant ioners are essent ially

free of their corresponding R enantionmers th
i nventi on part i Bli$ Eveptiopralse erevides Hdédﬁd‘éﬂoag-1dw§tq%@u'h1 rpvr'ﬁl@-2-v')-

| medi at el y pifiged saﬁafu%eame%ewﬁadéﬁ i ehawﬂamequg@%ﬁrommound

is an-R enant I oner its correspondi
enant i onerhydfdxyethyhﬂepwnqu-ab-aoe@mlde easeritialy tiee 9f ltﬂwmedwm@ounds as

o o anchreabrtel AN e AR AP Snpemet T R St

cor r espondiydgodye ﬁa?ﬁl‘ltwmm-z-yl)-acetamlde ‘estBhtially rﬁ‘éé@ﬂt@ﬁorﬁés@ﬁndﬁh@ﬂ des
conpounds of the formula .

K [ er rgnantiomer.  \\p 98/ 21184

PCT/ 1 B97/ 01367 .This invention also provides compounds of the formula - . - 7= = wherein:
Rlerr] is selected fromthe ‘group consisting of nitro, -am no and protected
am no; Rlerr] is selected fromthe group consisting of H fluoro,

chl oro, CF3, nitro, ((err]-C4)alkyl, OH (derr]-derr])al koxy, amno and
protected amno; Xferr] is Br, a said orrpouPd IS an (R) ~enantioner,
essentially free of its correspohty i oner. . Thi s.

i nvention al so provides conpounds The. formula

10 . N
wherein: R! is selected from the group consisting. of nitro, amino and protected amino;
R? is selected from the group consisting of H, fluoro, chloro, CFj, nitro, (C4-C,)alkyl,
- (C4-C,)alkoxy, amino and protected amino; X' is chloro or iodo; racemic mixtures

foam e o e watENE0R R gnantiomers thereof, wherein said R enantiomers are essentially free of

_ '15 their correspohding S enantiomers; and S enantiomers thereof, wherein said S
o enantiomers are essentially free of their corresponding R énantiqmei’s -t'héfeof. B
Tﬁis invention particularly provides compounds as described in the
immediately preceding paragraph wherein X' is chioro and said compound is an R
enantiomer, essentially free of its corresponding S enantiomer. This invention also
20 particularly provides compounds as described in the immediately preceding paragraph
wherein X' is chloro and said compound is an S enantiomer, essentially free of its
corresponding R enantiomer. ' o B
This invention also provides compounds of the formula

25




OH 2 . [err] wherein: Rerr] is
sel ected fromthe ‘group consisting of nitro, am no and protected am no; 10
R2 is sel qgpogniiepm the group consisting of H fluoro, chl opeg béizéd 170,

(Jerr]-c4)al kyl, ((Jerr]-C4)al koxy, anmino and protected am no; X err]
is Br; and said corrpound'i s an (S) ~ enantioner, essentially free of its
corresponding (R) enantioner. ' _7_Thi s invention still further

provi des conpounds of the fornula [err] . wherein Rerr] is

| ected fromthe 0 tin o a rotected a '
S6l oot od {1 ONBIGROIARPAGHEPE e Grep cRns iRt A S Steeq agino: | ' °
(Crerr—CArpH fxelectdd o }ne up c&‘&s’&inbcﬁf!‘-l anslropemé@cceg ritFe, 13~ cm/ 21 s an

am ne. protecting group; Y[ ech 1. B[ d] 1184
PCT/ | B97/ 01(6a7C4)alkoxy, ammo and protected ammo X' is Br; and said compound is an (R) - 8-

enantiomer, essentially free of its corresponding (S) enantiomer.

5 This invention also provides compounds of the formula
) OH
R 1
N
. RPN
A

wherein: R! is selected from the group consisting of nitro, amino and protected amino;
10  R?is selecfed from the group consisting of H, fluoro, chloro, CF3, nitro, (C4~C,4)alkyl,
- (C4-Cy)alkoxy, amino and prqtec_t_ed amirjo; _x‘ is Br; and said compound is an (S)
enantiomer, essentially free of its correéponding (R) enantiomer.
This invention still further provides compounds of the formula

R I T R A ol SR L iy o Ll L e O T R L W IR S SO S R N U N

15
Vil

wherein R" is selected from the group consisting of nitro and protected amino; R*? is

selected from the group consisting of H, fluoro, chloro, CF;, nitro, (C4-C,)alkyl, (C,-
20  C,)alkoxy and protected amino; Y* is an amine protecting group; and Y is

‘or

. o Q5
2’
K
Qf Q1\Qs '



[err] ~ wherein err] is oxygen, nitrogen or sulfur Qerr] is carbon

or nitrogen; err] is hydrogen, - - (CH2) n-phenyl ,
-(derr] vwoossikal kyl, -(CH2)n-NJerr] &, -(CHerr])[err]- %@m
-(CH2)[err]-CONJerr]Jerr], -(CH2)[err]-Od err], éggG[err]

-(CH2)n-S2-(Cerr]-Cerr])alkyl,-(CH)[err]- SOZNG[err]G[err] or a 5
het erocycl e selected fromthe group consisting of (CH[err])[er]r pyridyl,
-(CH2)[err]-pyrimdyl, - -(CH2)[erTT-pyrazinyl, -(CH2)[err]-isoxazolyl,
-(CH2)[err]-oxazolyl, -(CH2)[err]-thiazolyl, 6(CH2)[err]
(1, 2, 4- oxadi azolyl), -(CH2)[err]- |mRiazoI yl, (CHZ)[err] triazolyl -and
(CHZ)[err] tetrazolyl . whereta— g -of=Fhe r% g--nttrogen atomns of
said -(CHerr])[err]- |mdazonI £C s az0hgte and -(CH2)[err] -
tetrazolyl may optionally be subgtltuted b érr]-Cerr])al kyl optionally
I ndependent |y 10 substituted with-one or nole halo atons; wherein each of
sai d heterocycles may - optionally be suH%tltuted on one or nore of the

rom e JPRE 6Pof et A o R o 1

'ndependen(ctwf W, -8 o) -BHy) o &(CGHa),LCaLBTB(CHHHOO-NBIGY, cyano,

(CH2)n-NJ err] G.efnr er(ﬁiz)n(@hrrr(ﬂkb?nrﬁ‘bségﬁ*)f'[ﬁ"é@f %@2,5@@{6{ err]G{err],

(CH err] yf<eH
- (CH2) Ber rHeté@yc(éléféétéd ﬂaﬁlrtﬁé bﬁiubﬂonﬁ%g‘ 6fcgﬂ-)z[),?bﬁlridy§%nfﬂyrrﬂrﬁ Wl
wherein the phenyl noiety of said- tlonally
be substi t-(ﬁ'dnin-wr?ﬁnﬂne-(%zhﬁ@a?ﬂlﬂst r(%ht@‘amfyl '(pﬁubﬁéﬂm!ﬂt | (CHeht ect ed
f th
| Lgrenpen dg r{‘i’,lzoﬁgﬁ a‘sfétyl?)?} (m nﬁ da&n%ler(rdH ﬂtﬁ%ﬁ#h}l %lnhxtns!‘? —ieﬁ'ﬁ%l#&ywherem |

(dJerr]- C[cmerqf e Hingk gntrogen atomstoftsaail -KQHi)mdmﬂaznisdm(Cblz)s-tﬁﬂblyt ande(Chlz).h one

h L kyl.th
Codo. - oyaqbramhl ey ‘oREbal. ey Erosie 8 CrerBivl opfiy Ppfighoepiy ™
Eagm g%:bstltuted mcghé}(li(ﬁ[?bfe] h%a(%kigﬁvm@il\lq lelich of Gaid) heterdey&eB (ay
n- err] - a , - ;
-(CH2) [ er Wt‘gxl%'y él% é\“?%m@% PP]°"§ pre-9) Wer\r@ g%%@}‘!ﬂ‘? PYQse; ¢ mee | s
- (CH2) n- C"éubstft&l‘l% n@@@g@ndently selecft&"zﬂ'cﬁlﬁr Er] &édnkisting of (CyClalk
-(CH2)n-S2-(( err yl err] Gerr]Jerr] &Hﬁ% gH

-(CH2) [er @honally lmlmentb'@ub;tltu eme]or mqre:hafp[eém r@@uqt@r Y],

R e e S e
-(CH ésr ] )—(@ﬂz)r]-sma-ZCf%Ce)alkyl and (RHg)i-SDNG'G? el [thﬁ Pﬂenybmmwfﬁa#d

CHz yl d
o ni tr oo ped ) paicneli ) 6T SonRBARA SN | ont S CilhrB o BpStiyants o1 1"
and - (CI-IZ)uidEpéhdently seldctid &Z@hykhémyroopt iconsisting of YChELyalityt edptinally '

(C[err] I ot|o i ndependent | stityte hone or
o6 hal o IoHeERRdeTY 038 41 AveriAy ctes, Bydoxy, (CrCola -
98/ 21184 optionally mdependently substltuted with one or more halo atoms, F(@;Dtja t9|%367 |

optionally be substituted on one or, nore of i ng car bon’

als'.9 ons 2By dHere chigr, @"O@Bb'@ﬁpt‘i)’éﬁt%smtrﬁddﬁb‘dd'@{ﬁ Gy s(@He)m%q ¥ d h-eC@r oup
Coepenen TG IBLEAR (B 0y o BOLIES I BRI o7
~(CH2),,~NG -S0,-G® and -(CH,),-NG3-80,-NG'G%; Q* is -(CH2)a-CN, -(CHz)nCOZG
~«(CHR)n-S05G°, -(CHZ),,-SOZ-(C1-Cs)alkyi ~(CH3)n-SONG'GZ, ~(GH)aCH,OH, -(CHa)x-
CHO, ~(CH,),-CO-G®, -(CH,),-CONG'G? or a heterocycie selected from -(CHp)-
25 thiazolyl, -(CH,),~oxazolyl, -(CHZ) -imidazolyl, -(CHo),triazolyl, -(CHy),-1,2 4~
- oxadiazolyl, -(CH,),-isoxazolyl, -(CH,),-tetrazolyl and -(CH,),-pyrazolyl; wherein one of
the ring nitrogen atoms of said -(CH,),-imidazolyl, -(CH,),-triazolyl and -(CHj),-
tetrazolyl may optionally be substituted by (C;-Cg)alky! optionally independently
subst_ituted with one or more halo' atoms; wherein each of said heterocycles may



CONFerr]derr], -(CH2)[err]- COZG[err] hal o, nitro, cyano,

-(CH2) [err] - CONG[err]G[err] (CHZ)[err] cderr], 5

-(CHerr]wosgjiss« | Jerr], (CHZ)[err] SO2- (C[err] C6) al kyIrC'mB97101367
-(CH2)[err]- SOZNG[err]G[err] Q@ err] is hydrogen or - (derr]-Co)alkyl
optionally independently substltuted with one or nore hal o atons; Qerr] S
a - coval ent bond, oxygen or sul furtg. Q7 i s hydrogen or

(Cferr]-0Co6)al kyl optlonally ' |ndependently substituted with one or

hal I
gg;/gena gul 85%"&% ?,El%!; ﬁ?ﬁ dn@ err fé;?mé rrra g?rrboﬁlési&\ﬁﬁ nt%%ér)reﬁ"%ore”]
-( CH2) nCo2 H,subﬁrtue{rﬁ}-l[redep]eﬁdmﬂ[yeﬁel}es:te@dFm'l[ ther p@@zwmsﬁpg&[ ofr hyqrogen (Cs-
o) Lo L R b el ihabeh bbb R4 Wi Qe B ford bl i) Leer 520 -

O (CH2)
(CH2)[err] 6@54\@4 nieC AL, OR,&°r halé Gﬁir@rdy]aho {CHR)-CONG'G?, -(CH )-OG>,
S

¥ :
b Gre BaonCrchDaaontGHanSO-Crhpaksly B GHo S oG Sbea N aeg;ﬁler[R‘e‘r and.
and R7 are éach dnﬁ}f@ﬂ%ﬂgwﬂ.hhgp&wéawﬁsbsnm&&wm &B@br tore halo aton@)c?' iyl

nitro, cyaro uor onet hy err err], err]R[err]

COR[err], copaent bomd, ¢xygen o] sahY: ﬁWerﬂh@fr(q?B@)R[m ¢qtlona]'g[ err]COR err]
N coe
oL e B L B A nd i

[ ndependental govalent bonds okydent sdifea, MH ton Na(G3 - (Dd)alhyl;re ha(@-lz)mORg (CH,),CO2H,

Cor ] Y GRSl ORI 2 RS S RREN R, b o

forma Sat O-R1RYCO,H, (CH}%t@I(GWX‘hbGR"‘ | (OH,$)C04(0H,) }npwxém‘noﬂ‘i)c ChgR-GH oS

wher ei n one_of gypbon atons nay- optd opal |y be repl aced y oxygen

ni trogen ofC E‘eﬂlrmsﬁ}zNR@er?'] (GHgh- %é@HZbCNBrS%eRr §" °are e?‘-‘r'i'd@
hydr ogen of &:‘JP C{‘ro} f{-eg)awahmr% ﬁ&ﬁ’ra}e bath iﬁé&ﬁbn%ﬁﬂwﬁﬁ&&‘eﬂ aaro (c1-

|ndependent

(derr]-d &apqlw ritox\oyane trifluoganethity sozeé SONRSRL} NR°R% COR'& O at el y

~and, f "
(G er oo SErPrateyy, IRELET NRIGERT, N RERRTGTORT s 8% o for cach
d err]) al koepfridreerdre €peh injgperidehtly bydraben r(h-@e)ﬂxlh?lmptmnellyt independeniit her

 byrrol1 o neveiiges SRy Fige A feeCoRgRRePaldlS S X niealdh Oidine,

= piperidi ne @rambmeiheewm&r .@mtro@éraﬂalvvhxaetreytasé Lftathed férn aBxtueagdon:-
atom by ( ‘C4)al kyl or (Cerr]-C4)al koxy; Rerr] for each occurrence

i s i'ndepen FR"P%NC“C ring hayjeg B@‘@rﬁ t°(';q’%fP?']' 3‘@8}%WWP‘" qne[ of spid. l?é?“r? ?E’Fkoxy

N

Clerr] P31y FAPTa B fepleUg b Bifien, nifoghlfof bithy Spler sach Sptlicheele |-

occur r ence indepgodentiydwgdmgen or (Q«-@ﬁalkmt Bjdor aach pcwrasrce isipdepengientin (- '
it ur e« erU OFREEEEIRN o B Eoophl B and e PleiiRén pafitb ahe, oBSEH
is essenti @bbyrrénveeemfind&pendanﬂydmdmgﬂnncp&@alkylt (Garey)cyciuatkyS ot (Gt | ONer s

| t her eof , \M&% f(%ﬁ@aﬁkﬁn r?l&“" are en ogé%erywr{h t% n({roge%sété:n? rtt; espondi ng

PCT/ | B85/ O3vtich they are attached and form a pyrrohdrne prperrdrne or morphoime ring whér%m
enantionmer, provided that; (1) when is. O or i S .not (2) when

~Qerr] is said PV"GJ!‘}'Q@«rP‘B?"dﬂﬁ QrdP"rtPh@'l*FeQ“F% OB'BPJ@HY be ﬁFRF“M?d ﬂ’rﬁﬂY Q@reen] s
t t - " |
or ovi des. 1 e o (CECORRGIY (CriCaalkpy; R  for sich ScBHRBNAE reRpndetT Vo

par agr aph ydiogen, (G<Ga)alkyloCarCalatiaxy, NRdR c@a@)@m&% of é+-Cgalkexy{€om t he

Rorry T ornalfwherif R thd R e B’ detng el FLY PacrfObumbhiR 87 1) 2y

“phenyl 3|o|r hm?hdenﬂym(;ﬂnﬂegemfdl tol62 Ayt neforleach occuhemse%(éh irlependehtip Orataant | y
t t 1 tut to t
optionally Stggesr of 110 % ra em?é] mixtures t reergofg geen%lrome sahergof w‘xcr[em and R
enantiomer is essentially free of its corresponding S enantiomer; and S enantiomers

thereof, wherein said R enantiomer is essentially free of its corresponding R



C4) al koxy or hal o. This invention nore particularly provides
those conpounds described i'n the 10 imediately preceding paragraph

wher ei n Y[yeh odr2i184 [err] 15 Thi's invent)opmsb /guﬂm)re
particularly provides those conmpounds described in the i'nmmediately

precedi ng paragraph wherein Rlerr] is Hand R err] is protected am no;
said protected amno is independently sel.ected fromthe group consisting of
(Cerr]- C err])al kyl am no, -NRS CHZ)pR[err] -NR3CO2R[ err] and

- NR3SQO2( CH2 - | kyl ;
RLorr] s (ReBRRTEe RIPeranals () WeB S B B theBﬁ‘éﬁ\FP‘(%r(z whon i ) 2
'( ggpffdg’;a@gggﬁ%} fﬁ@ﬁ Pis ae&nft oaﬁdr(sﬁﬁhér@bé id &.«E&ﬂh&a Q% is absent, i

i nvention still Tmsmvgnatmpamoulaﬂy pmmsdb@sﬂml@d&émbsddeﬁerl bed in

NRSOO( Or2) ARPIEAE RipeBmabRodWhdB £11€ 28 Shfid bRlREhGErdtId dfkcleb 1 ¢

i nventi 6n Stonh thengroap pmsismg|oabénzypmﬂa‘desogm’dsm¢som‘dm RY, tdeeath bed in
A R M T TN, AN G
I(3 8'_;'} ?[35173 g%@ﬁﬂvl%é Iidegéndently optionally siléetiffeyi&rie to three (C1-C4)alkyl (Cs-

Thi s i nventGa@lkexyiarhalgore particularly provi des those corrpounds as

descr .y bed i1 e ﬁvé%?ﬁ@r@a}‘n&hﬁ?%%Jh%sﬁﬁé%gc{o?vfd’bu%seﬂﬁdﬁpgéﬁ{tr s

This i nﬂentlmadsatelyIpremdmgmaragranh\ahér;mm d¥i-des those conpounds as
described in 5 the imediately preceding paragraph having the formla:

. R4 RB .
Q_, Q
':E%/ @ ~q°
Cv ATeid

| 15 - Tﬁis”i'h\ie;ntian still more particularly provid’es those compounds described in
 the immediately preceding paragraph wherein R™ is H and R'?is protected amino;
said protected amino is independently selected from the group consisting of (C,-
Cg)alkylamino, -NR®CO(CH,),R’, -NR*CO,R’ and -NR*SO,(CH,),R% R?is
independently H or (C,-Cs)alkyl; R? is independently (C,-Cyp)alkyl, phenyl or phenyl
20  independently substituted by one to three (C;-C,4)alkyl, (C4-C,)alkoxy or halo; and p is
0,10r2. |
This invention still more particularly provides those compounds described in
the immediately preceding paragraph wherein said protected amino is
NR®CO(CH_),R®% R? is H; R® is CHy; and p is 0. |
25 ... This invention stili more particularly provides those compounds as descnbed in
the immediately preceding paragraph wherein R*, R®, R® and R’ are each hydrogen;
Q® is oxygen; Q°is a covalent bond; and Q' is (CH,),CONR®R™.



[err] This invention still nore particularly provides those
conpounds described in the i medi atel y preceding paragraph which are R
enant i OMe{y%o 98/21184 This invention still nore particul apdymreyssies
N-nethyl 4-(2-(2-(2- 10 _

acetyl'am nopyri di n-5-yl)-2-(R)- hydroxyet hyI N-tert-butyl oxycarbonyl am no) -e
t hoxy) - phenyl acet am de. : This invention al so provides
a process for preparing conpounds of the formul a

OH [err] selected fr ou
consisting of n.TPrSd""eA}#‘PHSF'LWHV‘?)P%J?E‘&!?%VdP'&Wﬁ%“‘°se COmpRYNeSs 44 68%cHibS %2
selected fit%ﬁﬂd%rﬂé@tﬁ?em sdragraph whareih vt @ tsutabt J@amnﬂFm isMtRP& H;
(C[err] (derr]- fal koxy, .am no_and. protected am no

conpri Si ngandfc? IS t«g)’lcorrpound of the formula 25 : WD 98/ 21184

I.DCT/ | B97/ 01367 This invention still more particularly provides those compounds’ ds’described ih
5 the lmmedlately precedlng paragraph havmg the formula: -

This invention still more particutarly provides those com_bddnds 'des'cribé'd'in
the immediately preceding paragraph which are R enéntiomers. -
This invention still more particularly provides N-methyl 4-(2-(2-(2-
10 acetylaminopyridin-5-yl)-2-(R)—hydroxyethyl-N-tert—butyloxycarbonylamino)-ethoxy)—
-phenylacetamide.

This invention also provides a process for preparing compounds of the

formula
R OH
OH
l AN
_ _ ] N/
15 - _ R .
Vi
wherein: :
20 R!is selected from the group consisting of nitro, amino and protected amino;
' and ' ' |

R? is selected from the group consisting of H, fluoro, chloro._ CF;3, nitro, (C4-
Cy)alkyl, (C4-Cy)alkoxy, amino and protedted amino comprising reacting 2 compound
of the formula
25



[err] 5 wherein RL and R[err] are as defined above, with a catal yst

conprising an osmum (VII1).. ~  oxi de or an osmiumsalt and an auxiliary
oxi di zi ngwAyeIM11841 a react i on inert solvent. . - Thigcramenoizepn at so
provides a process as described in the |nned|ately -~ - preceding paragraph
addi tionally conprising reacting said conpounds of fornula (V) W th
said osmum (VI11) oxide. or said osmumsgalt.in the presence of a chiral
auxiliary 10 I|gand and an auxiliary- base. This i nvention
particularly provides a process of 4 he i medi ately preceding par agr aph

‘wherein said chiral auxiliary lig
+nvention-nore particularly provid
precedi ng paragraph wherein said c
configuration at 15 the 1-positi
bei ng essentially free Units

) 2PHAL - Thi s

s of the inmediately.
ound of formula (VI) has an R
“the 5-ethyl group, said conmpound
corresponding S enanti oner.

Thi's invention still nore particularly provides a process of the

i medi ately precedi ng paragraph wherein Rerr] is acetylam no and
Rlerr] is H . -This invention & so particularly provides a process
for preparing conmpounds of 20 the formula [err] wher ei n:

Rerr]. is selected fromthe group consisting of nitro, am no and protected

ami no; &mn B2 ah? Rgeér@% eéﬁrferdoanow %WQH&EF«Q{@nﬁrIsﬁQ d#f odthiuf! (VA1)O.

chl or o, al koxy, am no and
pr ot ect ed @mdawreompm»w ﬁgt awem rawgha,ty omt?mmrﬁgent in a reRctiondnerd soluent.

Y\%?S/ 2_1__184[ err ]T his invention also provides a process as described in the lmmeg)ggl)J B97/ 01367 -
. . preceding paragraph additionally comprising reacting said compounds of formula (V)
* with said osmium (V1) oxide or said osmium salt in the presence of a chiral auxiliary
10 ligand and an euxiliary base. _
This invention particularly provides a prooess of the immediately preceding
paragraph wherein said chiral auxiliary ligand is (DHQD)zPHAL.
This invention more particularly provides a process of the immediately
' ~ preceding paragraph wherein said corhpound of formula (Vi) has an R configuration at
15 - the 1-positior: of the 5-ethyl group, said compound being essentially free L2is
~ corresponding S enantiomer | | '
This invention still more partlcularly provides a process of the lmmedlately
precedmg paragraph wherein R'is acetylamlno and R?is H.
This invention also partlcularly provudes a process for preparing compounds of
20 the formula

Vi
 wherein: R! is selected from the group consisting of nitro, amino and protected emino;

and R?is selected from the group consisting of H, fluoro, chloro, CF3, nitro, (C4-
25 C.,)alkyl (C+-Cyalkoxy, amino and protected amino comprising reacting a compound
of the formula



with a catalyst conprising an osmum (VILl) oxide or an osm umsalt and an
auxiliary 5 oxi di zing agent in the presence of, a: .chiral auxiliary ligand

and an. awX198/23184 base in a reaction inert sol'vent wheRGE/BIFAI3E7 chir al

auxiliary ligand is (DHQ 2PHAL. This invention nore particularly

provi des a process of the immediately precedi ng paragraph wherein said

compound of fornula (VI) has an S confqguration at the 1-position of

the 5-ethyl group, said conpound being essentially free of its 10

correspondi ng R enanti omer. R This invention still nore

particularly provides a process of pedi at el y precedi ng par agraph :
-wherein Rlerr] is acetylam no and R B o Th| s invention-akso———-

provides a process for preparing a bund of t he formula (1),

[err] and the racem c-enardiOrggri c m xtures and opti cal i somers of

sai d conpounds conpri si ng: - (a) reacting a conpound of the
*formul a WD 98/ 21184 o '

PCT/ 1 B97/ 01367 ' ' -14-

“with a catalyst comprising an osmium (VIil) oxide or an osmium salt and an auxiliary
5 oxidizing agent in the presence of a chiral auxiliary ligand and an auxiliary base in a
| reaction inert solvent wherein said chiral auxifiary fligand is (DHQ),PHAL.

This invention more particularly provides a process of the immediately
preceding parégraph wherein said compound of formula (Vi) has an’S conﬁguration at
the 1-position of the 5-ethyl group, said compound being essentially free of its

10  comresponding R enantiomer. _ R

This invention still more particularly provides a process of the immediately
preceding paragraph wherein R? is acetylamino and R?is H.

This invention also provides a process for preparing a compound of the
formula I,

-‘,_.,,...;_r;.._- o Dbl e . . OYA"“ e e et

15

and the racemic-enantiomeric mixtures and optical isomers of said compounds
comprising: '

20 (@)  reacting a compound of the formula



[err] 5 wth an organosul fonyl chloride and a suitable base in a reaction

inert solvent to form a conmpound of the fornul a

H [ 10 - - (b) reacting said conpound e T Wi th
a non- nS&#’%ﬁ'ﬁHﬁi Cc base in a reaction inert solvent tg&}.%l?ym a conpound
of the formula (111) [err] _ (c) reacting said conpound
of formula (11l) with a base and HNY[err]Y[err] to form ~ said conpound
of formula (I); wherein: 20 & err] is selected fromthe group
consisting of nitro, am no and protected am no; ' o]

‘Rerr] is selected fromthe groyp con Bting of H fluoro, chloro, CF3,

- nitro, ~(derr]-C)alkyl, (B\-A)al koxy,ggm no and protected amino; and .
WD 98/ 21184

PCT/ 1 B97/ 01367 -15-
| RN .

Vi

5  with an organosulfony! chioride and a suitable base in a reaction inert solvent to form

a compound of the formula -

.10 . . _ L
RIS AT atting said.compound of formula I with a_non-nucleophilic base in &
reaction inert solvent to form a compound of the formula (1if) B
Ry 0
\ -
R’ N ;and
15 D n
(c) reacting said compound of formula (I1f) with a base and HNYY® to form
said compound of formula (I); '
wherein: ' _
20 . R is selected from the group consisting of nitro, amino and protected amino.;'

'R? is selected from the group consisting of H, fluoro, chloro, CFs, nitro,
(C4-Cy)alkyl, (C4-C4)alkoxy, amino and protected amino; and



Yis Br, | or tfifluororrethanesulfonyl oxy; and Xis

or ganosul f onyl oxy; Y[err] and Y[err] are H, . . y2 is
[err] - wo9srimsierein: QL i s oxygen, nitrogen or sulpommeffiser Jerr]
is carbon or nitrogen; Qerr] is hydrogen, -(CH err])n-phenyl,

-(derr]-err])alkyl, -(CH)[err]-NJerr]Jerr], -(CI-lZ)[err]-COZG[err],
-(CHerr])n-CONJerr]gerr], -(CHZ)-q15er], -(CHerr])n-SBG err],
-(CHerr])n-Sgerr]-(Cerr]-Cerr])al kyl,

(ar ©S N I | ect ed f th
L0l SCLg1d o Sl e hpyrdlsyep < o octecied Trom he arous

.- (CH2) n- pyr azi nlis orgehb$lifbrylody; i soxazol yl, -(CH2)[err]- 15 oxazol yl," -
-(CH2) [err]sthiagolyl, -(CH2)[err]- (124oxad|azolyl) L

_(CH err]) V. and ¥agw i | (CHZ)[err] triazolyl and |
-(CH2) [erryajetrazol yl; wherein one of the ring nitrogen
atons of sai (CHZ)[err]-l m dazol yl',

-(CH2)[err]-triazolyl and - (CHZ)[err] tetrazzonyl may optlonally be

0

substituted by ((err]- err])al kyl optlonally
oQAt ons; 20

i ndependent |y~ substituted w’?ﬁj/oﬁo |
wherei n each of said heterocydhes nay wal |y be substituted on one or

nore of_ the ring carbon atom;Qoy one or nore>ghlbstityents independently
sel ect & from the group consisting of (CJerr]-Cerr])al kyl optionally

i ndependent |y substituted wth one or nore hal o atons,
hal o, nitro, cyano, (CH[err])[.err} NG[err]@{err] : _
-(CHerr])n-C2G err], -(CH2)[er CO- NG & r]G{err] -(CHerr])n-OFerr],
-(CHerr])n-Sgerr]derr]ln -( rr] bn- :
SHerr]-(derr]-Cerr])al kyl
-(CHerr])[err]- SOZNG[err]G[e rl;
PCT/ 1 B97/ 01367

wherein:
Q' is oxygen, nitrogen or sulfur;

10 - Q?is carbon or nitrogen;

Q?is hydrogen, -(CHy),- phenyl, -(C1-C1o)alkyl -(CHz),,-NG1GZ -(CHz)n-COZG
L 1 o R TRUIE PR PR L PR VI VLS

YR
N e RN L LT

'-(CHZ),,-CO-NG G2, -(CHZ),,—OGa (CH,),-S04G?, ~(CHy),-SO,~(C1-Co)alkyl,
" ~(CH2),~SO,NG'G?, or a heterocycle selected from the group consisting of
-(CHp)-pyridy), -(CHy)n-pyrimidyl, -(CH,).-pyrazinyl, ~(CHj),-isoxazolyl, -(CHj),-
- 15 oxazolyl, -(CHy),-thiazolyl, -(CH,),~(1,2,4-oxadiazolyl), -(CH,),-imidazolyl, |
-(CHz)n-tnazolyl and -(CH;),-tetrazolyl;
wherein one of the ring nitrogen atoms of said -(CHz)n-lmldazolyI
-(CH,),-triazolyl and -(CH,),-tetrazolyl may optionally be substituted by (C,- -
Cs)alkyl optionally independently substituted with one or more halo atoms;
20 wherein each of said heferocyéles may optionally be substituted on one or
more of the ring carbon atoms by onhe or more substituents independently
selected from the group consisting of (C4-Cg)alkyl optionally independenﬂy
substituted with one or more halo atoms, halo, nitro, cyano, -(CH,),-NG'G?,
-(CH2-COG®, (CHI-CONG'G?, -(CH)-OG", -(CH)-805G?, ~(CHy)r-
25 S0,-(C4+-Cg)alkyl and
| ~(CHy),-SO.NG'G*



- 16- wherein the phenyl noiety df sai d - (CH2) n- phenyl

may optionally be - "~ substituted with one or nore

subst i t uewbsizn@gpendent |y sel ected fromthe ' PCT/BSHIASY
consisting of (Clerr]-CJerr])al kyl optionally independently substitut ed

W th one or nore hal o atons, hydroxy,
(dJerr]-(err])al koxy optlonally |ndep dently 5 substltut
with one or nore halo atons, (Clerr]- q rr])al kylthio, fluoro, chloro,

ed

o ot VGl AR Eoh) § 1 OSSR R

- (CH2) [ err] - SOB( abdtituted W) dri! dr] m§@2sdb§|@éﬁﬂs Méﬁehhérﬂ (edlscted FbR) s~ ————

S®2NFJerr]derr]; -(CH)[err]-N err; SJerr]-gerr]

-(CH2) [ err] - NG er igroupoponsigtiaa rqf @&+-Ce)alkyl opfienally 'p%epe(’@ﬂ[ﬂé{r substitugeg with . T

CH2 Cco2
i e Gl il
- rr err i r I (o
-(CH2) n- CONG err] ﬁ- or a. het ﬁ?yﬁbeGﬁel %éﬁ% CO
-(CH2) n-t hi azol ylI , OTEZI-I?)dPErCP'Tn%Xﬂ 8 yfa éﬁ%ﬁn azgql')w" }
(&324)2% n- t]rl ?z?l yl NG1@%H?-é¢Hgn-®[e¢ c:]m)@sdas -(cwozk(mwakw' ~CHa)y-
err etraz razo
one of the ring n%(d QEFL a‘l(é% &ES%(S%T&X 2J }n?']'G ﬁpé‘%ﬁ/l 15
Sl(J E:t2|)£5[ reddké fg;( EN a(@ig,,b@'@?[%ﬂb B@:,Gaz— HJ) -8@¥ (GRELRIK, | y be

é 8t|onal lé‘ )
i ndepeften(®liz Niq f edChihGHZ, 'dQHn)mCé'KR.a'I(@Hdh'&% Ha)n-CONG'G*,

wher ei n

wher ein ea&ha ﬁé&eﬁ’%gaﬁngee‘feg%ﬁwé"@a*"'%n%}oZéhe)ﬁsngf“yngt'tUt ed on one or. .

more of the r

sel ect ed f«{QHhp)diridgralyip (Clrgi-trtazolyl, of(Chiyklric2)doxadiafalylr -(CHAs-ishxazoky,| -

optlonally

nts i ndependent |y

pende ly substituted with one or nore halo

atons, - P,,etﬁrfz%and td]-??-pyrazo NJerr]derr], -(CH2)[err]-CRG3,
hal o, ni t ro, Cyan(Wherem one of the ring nitrogen-dték of $did [(SHL) -ibidabblyerr] Gerr],

! Cﬂ[ cﬁrz% %[' grc{ ]er rT ‘i%'];'é'\[é'ﬂn]ﬂ —(C%—ﬁ3 -tetr%%lylrr]\g} gptpi;al}y%eeép%[ﬁnutgd by (C % e yI

( C[ er r]-Clerr])al ‘Qéball@mefﬁﬁ?ﬁh)} MdéaQ%ﬁg,fisurleuwtmm bhe/befon ﬁéro aﬂﬂx@r

25 hal o at ons err]”is a coval ent bond xygen or sulfu

Jerr], i s hydr ogel’M'@fe"(' epeh pi sail hefergeyries maypentionallyl Be whss@t&éemmom or

m)re

S hdependently. oo TS DAy carmory sRARELTEAT morp s PRI, .

Qerr] is (CHerrskiecrRdefrom, th@@m}:pmstlﬁgjﬂﬂ)hyﬁqueer (C4-Cg)alkyl optionally

a2y 0 (o 59?%%&%@ Ei%ﬂ‘@? oty fpeot MERIP S EERr)

(CH2) [ err] - O (-CH &G'G*RCAYY,ORLECARED, nitréHdyhber 1] - O(C|'|2)WSO2NR[G”]R[e”]

or (ca)bert]-O (G cona'e? 3%30?%55 ACH).-50,G°, -(CH-88, 76 -(c,- Jalkeyh

Rlerr] and R5 ar e opqoM,),sonNaidEnt |y hydrogen or (Cferr]- C[err])al kyl ;
Rlerr] and Rerr] are éach 1 ndependentiy hydr o% hal o, (([err]-C6) al
nitro, cy aqols hydrogen or (C4-Cg)alkyl optionally lndepende ly substituted with one or more

25  halo atoms;
Q® is a covalent bond, oxygen or'sulfur
Q' is hydrogen or (C1-Ce)alky! optionally mdependently substltuted with one or more
" halo atoms; o '
_ _'Q and Q% are independently a covalent bond oxygen, sulfur, NH or N-(C-Cg)alkyl;
30. % is (CH2)mOR®, (CH,),CO,H, (CH2),COR", (CH,),SONR°R, (CH,),~
'NR"sozR". (CH)P(OYORY(OR), (CHp)erO-(CHRnCOZM, (CHp)orO-(CHInCOR™,
(CH2)r-O-(CH)nP(ONORYOR?),  (CHa)y-O-(CH)mSOMNRR™, o (CHy)y-O-(CHa)nr
NR®SO,R®; | -

and
kyl,



trifluoronethyl, Sqerr]Ré, 'Sqerr],NR[.er-r]R[err], NR[err]Rerr], COR11,’

CO2R9, err]-Cerr])al koxy,-. ' NR[ er r] SO2R8, _.NR[err]CCR[errJ, ..
NR[ err] %@@llﬁf or OR[err]; "5 : where Jerr] an®CHBPH3S6Dr each
occurrence are each independently hydrogen, (Cerr]- Co6) al kyl

- optionally independently substituted with one or nore halo, (Clerr]-
C8) al koxy(C[err]-Cerr])alkyl or (C3-&d)rcycloal kyl, or err] and Jerr]
together with the nitrogen to which they are attached forma

sat ur at edRhghcERD&)Cedch indep@ntiéntiytiydrogen or (C1-|C|5)alkgf; rang1 3to 7 car bon.I at ogsb
wherein ong of sgid carbon_atons nay optiona e 1l . repl ace y
~~oxygen, rﬁfr%\j’erﬁ?&}oﬁr%lﬁamr‘,”dePe"de"“V hydrogey, e'i‘g'?v Gr-Ceoalkul, obitrar r¥abe i s

T d deghd 8 (- @ 19 1 co.R® . h
| Bgcﬁffgn?@*“.‘%“?%ﬁé@gﬁ%%% |'(g%f\'§95]l)qje$sﬁ yal &R o COR T -LRalERS,
LS rndependet ty (err) 1o |
([ err] - ONBISQRI| NBXGO erl‘yF] O,R"orOR"; . Co)al kyl ; : RO and

iR SR L b BRI o o, -

(C err]-C6)al kogwi eptidnaflly dnddpentibntly; substituted with oneRbemidref haloe4Ch-
e L RGBTy RSB g] o 6 o Tl
(err]-06)al kaprygéd & whickltivsy anstdtiathediGhehrsaltated heterocyciic rin E}{Nirﬁ[ err]

are asdefined above, mfor each occurrence s |ngepen ently
an integer of floma 19;7 eathorpgtoms whereinpresef sait parber glomsway ioptionall bendent | y

0 or I nt eg ‘ ; heled t hat: (1) when @ is Oor S
--then ﬁni S not.?fgf%fce&bygzc%enmlérﬁga?gfg IH{F’S oxygen or sulfur then B is
- absent; and G foreath epainreqpe isrindépendenthoiysitogeneor (C-Celalkyhsent . 25

the. " ot 40 Poh el Riics IS, PP etk B T SR PR oxy i s
met hanesul f onyCgalkyl, benzenesul f onyl oxy, p-tol uenesul fonyl oxy, - '
Thi's 1 nvent 1 orFaFEbRY BhPRRLO U EBEL S NUFPERBRGY PHESUsmibRaRIgh Ere 30
FOrmisa 1o Colc YRR/ IERE alkoxy(C-Colalky e ‘

oH . [err] R™ for eaghr eseurrence is) indepearentlye hydiogan: HE+Gellivl.c éGsi st i ng

of. nitro, am ng,aReal NRFI? §E.YBioalkyl, or (C-Ce)alkoxy(Ci-Ce)alkyl wherein R°
- o sier < Fand B ars.as defined above; R e
| ~ m for each occurrence is independently an integer of 1 to 6; and

20 - - n for each occurrence is independently 0 or an integer of 1 to 6;

| provided that: | o | | |
(1) when Q®is O or S then n is not 0; . _ T
(2) when Q' is oxygen or sulfur then Q® is absent; and ‘
(3) when Q? is nitrogen then Q° is absent.

25 - This invention stili more particularly prnv_ides a process as described in the
immediately preceding paragraph wherein said organ'osuifonyloxy is
methanesulfdnyloxy, benzenesulfonyloxy, p-toluenesulfonyloxy, p-nitrobenzene-
sulfonyloxy or m-nitrobenzenesulfony.loxy.

This invention also proVides a process for preparing compounds of the
. 30 formula | '



k3

smrme e . SUtable base in a reaction inert solvent.

R2 is selected fromthe group consisting of H fluoro, chloro, CF3, nitro,
(derr]-A4)al kyl, 5 (Cerr]-Cc4)al koxy, am no and protected-am no; and X .
i S or gano¥Ob$/NIsd OXy, conpri sing: . reacting-a conpounecriBiogssor nul a.
[err] 10 wherein Rerr] and R err] are as defined above, with an
organosul fonyl chloride ande suitable base in a reaction.inert solvent.
This invention further provides a procgqgs for preparing conpounds of the
formul a 15 and the racem c-enantioneric m xtures and

optical isoners of said conpounds nprising: 20 (a) reacting
a conpound of the fornula R2 WO 9 1184 e :
OH -
RY N
i

wherein: R'is selected from the group consisting of nitro, amino and protected amino;

R? is selected from the group oohsisting ofH, fluéro, chioro, CF, nitro, (C4-Cy4)alkyl,
5 (C4-C,)alkoxy, amino and protected amino; and X is organosulfonylpxy, comprising:

reacting a compound of the formula |

RZ
N OH
R N™

10 - | Vi

This invention further provides a process for preparing compounds of the
formula '
15

and the racemic-enantiomeric mixtures and optical isomers of said compounds
compfrising: | | I
20 (a) reacting a compound of the formula

- wherein-R' and R? arz.as-defined above, with an organosulfenyi chloride argdhg o . weiieriomn



[err] W|th a non-nucl eophilic base in a reactlon inert solvent to form

a conmpound of -the- - formula (IIl) 5 2 [err]
(b)- reactwowssagisd conpound of fornula (I1l1) with a ‘base anceci¥eN@zé0 form
10 said conpound of formula (1), wherein: Rl is selected fromthe
group consisting of nitro, am no and protected am no; Rlerr] is

sel ected fromthe group consisting of gfl uoro, chloro, CF3, nitro,
(Cerr]-C)alkyl, ((err]-C4)al koxy, anino and protected anino; 15 X
IS an organosulfonyl oXy group; Ylerr] @mi Y[err] are H; Y[err] is

[ er. r] — | R2

with a non-nucleophilic basé in a reaction inert solvent to form a compound of the

formula (I11l) - -

- ;and

it
(b) reacting said compound of formula (111) with a base and HNY2Y® to form

10 sald compound of formula (i),
i . Wherein: wht b b s i i e e .
| R' is selected from the group conS|stlng of mtro ammo and protected amino;
| R"’ is selected from the group consisting of H, fluoro, chloro, CF3, nitro,
(C+-Cy)alkyl, (C4-Cy)alkoxy, amino and protected amino;
15 " Xis an organosulfonyloxy group; '

Y' and Y? are H;
_ . |
| &
Q AN Q* .
o @ 'y
. Q or

YZis
., R* R® |
Q? e -
A @, ‘o
| -

20



WD 98/ 21184 _ , PCT/1B97/ 01367
- 20- wher ei n: Qerr] is oxygen, nitrogen or sulfur,

err] ig, or nitrogen; err] is hydrogen, |-
qC[e]rr] (Eferr%}al kyl , -(%HZ)n-NG[er%G[e]rr] {CI—IZ?[err](P%@gﬂ}‘pr
-(CH2)[err]-CONFerr]derr] -(CH2)[err]- OG[err] -(CH2)n-SBJ err],
-(CH2) [err]-S2-(Cerr]-06)al kyl, -(CH2) n-SA2NJ err]d err], or a
het erocycl e sel ected fromthe group co%@n sting of - (CH2) n- pyri dyl,
-(CH2)n-pyrimdyl, -(CHerr])[err]-pyrazinyl, -(CH2)n-isoxazolyl, -(CH2)n-
oxazol yl , wi‘@&ﬂl)n t hi azol yl, (CHZ)n (1,2,4- oxadl azolyl),

CH2) n- i mq«d 12 TT*trl"azcrI' |-~and CHrerr])n-tetrazolyl; 10
vvglerel)n o] %ﬁ%%gréb P“’ﬁﬁe'h?‘i?‘@ n)atoms of . Zald (CI(-I[eEr])]n)lmdazoI yIy )
(CI—IZ)[er:qzxsbamnloyh:tmgdn (CH2)[err]- tetrazolyl may optionally be

b b I
ndepende o 15 PUSTBBET.c{Habr AIarW. i Conallgh NG GrrstCHaFCOET, Y
wherei § ea@Hgfcoand'GeL@HSYOERS(CRY, -ggge@mgtm% -8e,-sohel)alkyt ed on one or

nore of the ri ng@carpozn at oms by one or nore substituents independently 15

sel ect ed F(Cdtai-BOMNBIBp oF 8Metesedyrlg selected feom thecgroup FPRSIRING dpt i onal | y

depen e (Gt NELLL AR M5 RoxdRA, MERR O
- G2 er r JoxazdifTH(@Hg)]Mizzahll, (M |2 Atd3pdiadlyl) ~(CHEy-imidEalr | |
-(CH2) [ er rJCl-?S:Bt%zolyl]and( %?&Fﬁm S02- ( (Za(r)r] Cerr])alkyl

and Sgerr]Nderr]derr];

wher eitp t he phenywhemiresne afth§ﬁnginﬁr6§éﬁhmmrsaid (myz),pmimazwn y be :
substituted with one or nore substituents.independently selected fromthe

group consi sting dFHegtdazop! @,“[%T(P]")Z)aﬁ?%z%madr?ﬂ'?'iﬁ"y ﬁ&e‘b‘?ﬁ*&ﬂﬁ?ﬂlw( 1

substituted w th cyalkyl optionally independ@iitfy thBst'if%@ Mﬁ'd?tefﬂr%e hBICHORY;
(Cerr]-C6)al koxy opt ronal ly~i ndependent |y substi t ut ed

“with one or nore Wheineanhsof said heterpcysies F'P)'@Pkﬁ}ﬂ?c“hlbé supstifuied orconepb, 25

bE cc):'r_r|t2)) nl CC):%O cyan@ordbf - nng(c%t%yigw%?@t{%@glﬁ &Bendently

- (CH2)JiFerr] - SO8F seiec}ted fromﬁ¢ [geour) edB@[s@ng of (G-65)alky!@ptionallyahiispendetiH2) n-
S2N &; -(CH G3- S2- d CH @
err] 1o < cri) okt B e dis S afe&s[ﬁ hwfém%e”@goﬁé‘azeru |

CHerr])[err] S@ei&)rnacaﬁaer(cwm@mm*ﬂ KY(CH,)y-0G”, «(CH,)y-SO5G”, (CHa ..

R CHATE SR ert L GLer ] CH2 £} GHRGH, 1> { CH2 ~CHOy
_ ﬁCHZ)eFr]r;}err] %ﬁ %‘rG&%rkl"(@q(Z)[eZE]erC]O\lqerr]Gferri[egg} or a

het érocycl e sel ec.t(ngy‘rsn;N&@HZ) n-t hi azol yl , (CHZ) n oxaz@l vyl :
(CHZé&err] |mdazolyln (CH[err])[err] trla@Hy erét%
adi azol yI, whereim the ipheRy Blojaty of said )mphr‘m[lemay pefianabvIBe and -

-(CH2) [ err] - pyr azglndkiited \g«th one or more substitdHes W%o%@%g@tlg%@&eﬁ'f% Bid rogen )

atons of said -( n-1m dazoly
PCT/ 1 B97/ 01367  group consisting of (Cy-Cg)alkyl optionally independently substituted with
-21- one or more halo atoms, hydroxy, (C4-Cg)alkoxy optionally independently
_ substituted with one or more halo atoms, (C4-Cg)alkylthio, fluoro, chloro,
25 . bromo, iodo, cyano, nitro, -(CH,)-NG'G? -(CH.);-CO,G®, -(CH,),-CO-
NG'G?, ~(CH,),-0G®, ~(CHz)n=S05G°, ~(CH,)y-SO.-(C+-Celalkyl, ~(CHy)y-
SO,NG'G? -(CH,)-NG*-80,-G® and -(CH,),-NG>-SO,-NG'G%,
Q* is ~(CH)-CN, ~(CHACO,G>, ~(CHa)- 805G, ~(CHy)- SO (Cr-Calalkyl,
~(CH2)x~SONG'G?, ~(CH),CH,OH, -(CH,),-CHO, ~(CH2),-CO-G®, (CH,),-CONG'G?,
30 or a heterocycle selected from ~(CHy),-thiazolyl, -(CH,),~0xazolyl,
~(CHy),-imidazolyl, ~(CH,),-triazolyl, -(CHy),-1,2,4-oxadiazolyl, -(CHz),.-lsoxazolyl -
(CHy),-tetrazolyl and -(CH,),-pyrazolyl;

wherem one of the ring nitrogen atoms of said -(CHz),,-lmldazoin



-(CGH2)n-triazolyl and -(CH2)[err]-tetrazolyl may optionally be substituted

by ((Jerr]- 06) al kyl opti onal I y ‘i ndependent|y substituted with one or.

mor e hal WOR834184 wherein each of saiRCHEOMOBSEYc| es
may optionally be substituted on one or - nore of the
ring carbon atons by one or nore substituents independently 5

sel ected fromthe group consisting of -hydr ogen, (Cerr]-derr])alkyl
optionally i ndependent|y substituted with one or nore -

hal o atoms, - ( CH2YEHSCtriazolyl and -(CH,).-tetrazolyl m braIAbR" dubstituted by (C.-
- (CH2) n- coeqerrz)( th(g ity (i y! ma ApRbrRAIILR y (Cr-

.- (CHerr})n-CO- Nc%a*qup@%q"y lm(m)éﬂs!?@qulbwwrvyﬁhmmrsmq alpps;
CH2 S2-
(1) - SooNG o r e S saicooytes, may sptionaly be uEsity e gn,org

optionall'y i ndepemdzentbﬂ tjnembs:tarbant atdmai byhorener morensubistituents indepéraleatiyat ons;

) |l ent . b | f hyd -
G er 1. &ror 1) al erah o, 357 Hrour ol by, hesrpoen. (Al Selbboie °ro, o'
hal o at omrs; 15|ndeﬁrﬂéhﬂ F0Bstithtet " Withr éhe ruae:marwerﬂtd m@ngowd-r;ptc@ond
oxygen, suI fur, NH err] err])al kyl Qerr] is

(CH err]) nOR9, gﬂ?@'ﬂ]'}"[é)‘?’]m[err]

Sl It SRS codrgi @A
(CH2) n- O ( CH2) nCaR] Hj)n-S ) [err]-O(CH2) [err] P(O)(CR[err])(GQ[err])

Ny o 19 Sy oSt TEx-Celd] bl bBperdebb sk ibtnd m‘ﬁ*y%r dgen

or (C[errhalﬁ[atdsm;r)al kyl ; and o R.err] and R[err] are each

i nd d hal | kyl t

TETT o R eI pBen SR o () N or 1} e orr

CN:CRI[ g: : } E[qu[g% r f&%@ﬁrg}‘;(%)ra]k»ﬁbmuy rndepenclentliNl=§§7§3rﬁ?é§’h Kngtlweon& or r;n]on?jl i

Jerr] foha'Qa?éW&ccurrence are each independently hydrogen, (Clerr]- 25

?8 al gyl @Pta'nﬂ'@ ar¥ rﬁd&%ﬁ&é@?%i&a%ﬁ@éd& idkg% n?ltlrr%‘? oPN- d@rés)ﬂﬂlo

I
(C3- 08) cyG Disl (@mQR°, (BHAROH, dEHP)COREL, N@Hz)'rﬁ)tf\ﬂﬁsr'ﬂl:5 (CHZ)n

having | N SORS ARG R RO O RO " S o

b OFB, MRy (Ol ONOHYRIG) OR*)(OR'Y; <CHz)n-0-<cer@rmsmuR&T°pwqem)nrﬁs {CidgpA or
sul fur G[err] for each occurrence is independently hydrogen

T OF (C[errf‘lﬁf?alﬁkyl : : Rlerr] for each occurrence- |s -

I ndepm\deRt‘lahd P éhcrqnaérséﬂd%h{rwhydrbgér%re(cr,lcsfmyrIéf@xy( Cerr]-

Cerr])al 7
PCT/ | B97/ 81143@7:1 R" are each rndependently hydrogen, halo, (C+-Cglalkyl, nitro, ogyano,

| g NRTRQr enRAghe l ¥
.(R[sz(rar]r] aggffﬁaf(&ﬁétﬁ l,‘ég%@zﬂ ,CUSGOS rerr )ngl 4 kyly 5%@0 1.Coyalkoxy,
(derr]- oot mm@qu “CDAR° rc]r)Qﬂ{ yi; Rlerr] for each

B s, WRABEER 3706 VAEF BBl 574 by bl i -
(g er25 d er r] a)atyk yoplibeslly] independentty keubstithizdevith Rshe or more halo, (Cs-
Ca)alkoxy(C1-Cs)alkyl or (Cs-Cg)cycloalkyl, or G' and G2 together with the
nitrogen to which they are attached form a saturated heterocyclic ring having
from 3 to 7 carbon atoms wherein one of said carbon atoms may optronally be
_ replaced by oxygen, nitrogen or sulfur; I
30 o G2 for each occurrence is independently hydrogen or (C,-Cg)alkyl;
 R® for each occurrence is independently (C4-Cg)alkyl or (C4-Cg)alkoxy(Cq-
Co)alkyl; | |



5 and R10 are as defined above; . m for each occurrence
is independently an integer.of 1 to 6, and n for each

occur r epames/a1sandependent 'y 0 or an int eger of 1to 6; pcramenvisded { hat:
(1) when @ is Oor Sthen nis not 0; 10 (2) when Qerr] is oxygen or

sul fur then Qerr] is absent; and (3) when (Jerr] is nitrogen then
Q.err] is absent. Thi s |n?§nt|on particularly provides a
process as described in the |nned|ate pr ecedi ng paragraph wher ei n

ot ol uenosur A Y el PERR gl i e N

ni t--f--ob-enmﬁe-smaj@mohmyor (C1-Cs)alkoxy(c1-ﬂ§9an<y| nvention still further provides
a process_for. qe arin qngounds .of

and the raceni nEfd] TERGE (i$ e@dﬁﬂ%f‘d(?ﬁfw c@f"ﬁrggﬁﬂm@ %ﬁ) lky; o‘(écorrpounds
compr i S1 no: Cs)alk:)oxy, NR*RY) (cs-cgeyémél@_l,aoncmqmm@tc oaaﬁg/ argn R WO,
-23- 5 : and R are as defined appye; [err]
| ‘m for each occurrence is independently an integer of 1 to 6; and
- n for each occurrence is independently 0 or an integer of 1 to 6;
prov:ded that:
(1) when Q% is O or S then n is not 0;
10 (2) when Q'is oxygen or sulfurthen Q® is absent; and
(3) when Q? is nitrogen then C!5 is absent.
This invention particularly provides a process as described in the immediately
preceding paragraph wherein said organosulfonyloxy is methanesulfonyloxy,
| benzenesulfonyloxy, p-toluenesulfonyloxy, p-nitrobenzenesulfonyloxy or m-
15 | mtrobenzenesulfonyloxy | _
_ _ This invention still further provides a process for preparing compounds of the

formula n,

-zt . _,.,.....,.._.-...._ wwee L . st - R, . . s
DRy L Sren LR WRRGE, LT R N L Coeamrt e el oy R S LU LR A T

20 | . |
and the racemlc-enantlomenc mixtures and optlcal isomers of said compounds
comprising:

~ (a) reactinga combdund of the formula



5 wth an organosul fonyl chloride and a suitable base in a reaction inert
to forma conpound of the formula CH [err]
(b) reactwags/gaB4 conmpound of formula (I1) with a chlorlnarcmgnﬂgnmﬁ in a
10 reaction inert solvent to forma conpound of the fornula (VI1).

[err] (c) reacting said conpound of formula (VII) with a

non-nucl eophilic base in a 15 reactiopainert to forma conpound of the
formula (111) [err] - WD 98/ 21184

PCT/ 1 B97/ 01367

(d) reacting said conmpound of f
.to form sai d conpound of for
Rlerr] is selected fromthe grou
~amno; 5 ~ Rerr] is sel
fluoro, chloro, CF3, nitro, R!

. -24-

Ia (Iql) w th a base and HNY[err]Y[err]
- - OH--wherein: - - - - _

I sti ng_,of_ nitro, am no and protected

edJfromthe group consisting of H,

;

Vi

5  with an organosulfonyl chloride and a suitable base in a reaction inert to form a
compound of the formula '

]
(b) reacting said compound of formula (11) with a chlorinating agentin a-
10  reaction inert solvent to form a compound of the formuta (Vil)

. ;...,-:;_'.;-__.,:._-..;_: e -.,_‘I.f_,_\;3_:‘-_'.-._2;‘.__,_:

Vi

~ (c) reacting said compound of formula (V) with a non-nucleophilic base in a
15  reaction inert to form a compound of the form_ula (1)

-, and



(CJerr]-derr])alkyl, (Cerr]-C4)al koxy, am no and protected am no; and

X i s -organosul fonyl oxy; . Ylerr] and Y[err] are. H Y[err] is
[err] - wherein: Qerr] is oxygen, nitrogen or sulf

Qerr] WORM8h or nitrogen; Qerr] is hydrogen, Pcr’m%'”o“]a;
-(CHerr])[err]-phenyl, -(Cerr]-Clerr])alkyl, -(CH)[err]-NJerr]derr],
-(CH2)[err]-Cderr], -(CH err])n-CONJerr] &,

-(CHerr])[err]- OG{err] -(CH2) n- SCB8G3+24-(CH err]) -S2-(C err]-06)al kyl,
-(CH2) n- SG2NG G, or a heterocycle sel ected fromthe group consisting of -
~( CH2) n- pyrl dy(d) reé&ihg)srardowm il of fofrfilild) () withaa ibagé and (HIMPAYR-to Somazol yl |

------—(CHZ)n- oxazo ECHZ [err]-thiazolyl,

(CI—I2)[er$4=]'d{f“1""2° (CH[err])[err]-im'dazolyl_,
(CI—I[err]‘R"[‘gréirn]-trlazolyl and (CHZ)n tetrazolyl; S wherein
~one of the ring, nitrogen atons of said -(Cl-l[err])[err]-lmdazol

-(CH2) [ er r] - t rRhiscselected from the-ppe ppr}szst@groéﬂmwmwr\émmfsﬁm%m%
subst 'stt uted b ylﬁﬁ S%Ler%ed from the aroup c?nsstmg%)-ﬁlﬂﬁaﬁ SibrbOBR) mrd ndependent | y

subst i*t ut ed Wi erein each of

sai d het efay,galRy, (G3YCHalkoxynadning dnel sotestedtantieal apd one or
nore of the ri n? car bon fa cims by one -or nore substituents independently
WD 98/ 21184  Xls organosulfonyloxy; PCT/ | B97/ 01367

- 25+ Y! and Y? are H: sel-ected fromthe gr oup consi sting of :

- (d err]-CBQ_aI‘ kyl optlonally I ndependent |y substituted
with one ¥risnore hal o atons, halo, nitro, cyano,-(CHerr])n-NJerr]Jerr]
-(CH2)[err]-CRG3, -.(CHZ)[err]-CONG{err]G{e 5],

-(CH err])[err]-Od err],-(CHerr])[ e -S %rr]G[e’rr]-(Cl—I[err])[err]-
| S Sﬁ/\ﬂmo‘ |
_ | . b | 01\3 _ -

10 ' Q or

wherein:
Qs onyen, nitrogen or sUIfur; |
15 Q7 is carbon or nitrogen;

. Q%is hydrogen, ~(CHz)s-phenyl, ~(C1-Cio)alkyl, ~(CH,)-NG'G?, -(CH),-CO.G?,
-(CH)y-CO-NG'G?, -(CH,),-OG?, -(CH;)-803G?, -(CHy)y-SO-(C1-Ce)alkyl,
-'(CHZ),,-SOZNG1G2, or a heterocycle selected frqm the group consisﬁng of _

, Q(CHz)n—pyridyl, -(CHZ),,prrimidyl, -(CH,)-pyrazinyl, -(CHy),-isoxazolyl, -(CHz)n
20  oxazolyl, (CH,)a-thiazolyl, (CHz)s(1,2,4-oxadiazolyl), -(CHy)n-imidazolyl, '
-(CH,)+triazolyl and -(CH,),-tetrazolyl; | |
wherein one of the rmg nitrogen atoms of said (CHz) -imidazolyl,
-(CHy),-triazolyl and -(CH,),-tetrazolyl may optionally be substituted by (C4-
Cs)alkyl optionally independently substituted with one or more halo atoms;
25 wherein each of said heterd_cycle_s may optionally be substituted on one or

more of the ring carbon atoms by one or more substituents independently



SHerr]-(derr]- C[err])al kyl and 5

-(CH2) [err]-S2Nd err]Jerr]; | V\/nereln t he phenyl m)lety
of said - (besmappeny! may optionally be ﬁwﬁﬁgmﬁg&ed
Wi th one or nore substituents independently selected fromt

group consj sting of (C[err] Clerr])al kyl optionally independently

substituted with one@g_ nmore hal o atons, hydroxy,
(err]-Cerr])al koxy optlonally i ndepemttently 10 : substltuted
with one or nore hal o ataons, err]- CG)aIkIthro fl uoro,

bromo, iodo, cyanoSelgpieddrom t"@-&')’HP N@%$t!"]9@fe(ﬁ1‘]cs a"rxtnrzywaémqe@pm!enﬂy

CH CcO S
E CH[2;ar1r ]S)CIgG{ err], sulzs&_&tﬁ :::; on% o e?ls’]r %?a'ﬁ{o mt(% o%%}NG’GZ
SceNGerr] Gerr]; -(OEMGO e(GH2)SCPeNE] G 4CiH3),- a&? ~(CH2)n-S03G®, ~(CHo)p-

- (CH2 N S CH2 CN,
(o b 1) o1 1] ccoSBET CHRRIB, scagerry, L

-(CH erm])[err]-SCO Z]n.e‘,@zfm‘rc-}z C[ er r] ) al kyI 15
-(CH2) n- S&2Nd err] errll & -CO(derr],
-(CH2) n- CONG err] G["ciﬂ’ﬁ' the phenyb rm%leWePEr%H/c(%zéréP'&'t éd"‘l‘)r cﬂﬁf"’"a“}’ be
- (CH2) n-thi azol yI, édi‘vﬁ%ﬁ%@' df'more substrtueﬁtg'lﬁ@édehﬁ&ﬂ r@eﬁ?&é’d ¥om the
-(CH2)n-triazol yl, (CH err [err - oxadi azol | soxazol yl ,

(CH2) n-tetrazol yl SFRYP- cansjssing |of r( p‘ﬁa)?im pptionally mdependently substitujgcb mithn one
f th t

O b 1191 L 095t e it (HRY, (G ETERLH pefihan seponty

(derr]to substituted wrthcm)eabkmoremdm atdntg( (Calayadiyltbiog Fyorey lohlorg,ut ed
ith hal to ' h al,

heter ocycles may oBTERaloRs EUNRuYPy NG SEHER O Lriitd-

nmore of the ring caGiah, A{CHD -ogaon@ -395@3 sr.(as{z) t (@-(Lsry@lgwen

selected fromthe gro %n 9n5|st|n 3of o& gﬂlﬂ IkyI optllltl)nally
25 i nde%@zﬂ By wADd ~GilgdndiG IQ) at ons,

CH2) n- CO- _ - - \ B err] hal o,
nI(t rO) oy Q is ~(CHo);~CN, (CHz)nCOZG GE@&&[]Z%G ]ﬁ:rqz(),, C%)%rwy] & o n] que”]

( CH2) riSSCB@Idz)ﬁ -BONGES, ei@l]*:))ﬁﬁml'érw(qmg)a(‘é'!@] ~ z)ﬁ-rch Qa »k'}(sz)n'CONG

CH2 n r r]-ce)al kyl
' opt [ E)nal I)y [ ngél'\épen %&I%ele from[ 3?“&? -ﬂng‘ﬂ&@%z@’ 5 8%%0%8%) )hal oyat ons;
Qerr] is a-(@ldz\)a-lrmdazdumd(CH@).ygranolsblr {0HENH1,2,4-0xadiazdfl e r-(GHJ) sisbyalrohden or
i (G err] 'G[e([.;r'_] qeé(gzolﬁ% @_}2 rndr?ﬁendently Substi-t.uted. w.tl-.one or ..nore.

hal o at ons:

PCT/ | B97/ 01367 wherein one of the ring nitrogen‘atoms of said -(CHz)n-rmrdazolyl 26
@B and err] are independently a coval ent bond, oxygen I'fur,
N- (e -Cerr] ) ar(l%Hzf) -triazolyl apgl o{GH.)r-tetrazeiphmaeptionaly lymemtrtuted by (&

(CH2)nCORerr], C@?ﬂ?@gﬂﬁr %-Eé 1;( lited wit %In_%\@[ﬁ fd 5%[
g $§§ EPE}O% &?;;1271(3??5)6 Onheredn east| eﬁ(%qrg!feroci;clggﬁrf:f optro‘j:azy be subs%ut,ezﬁé one arer a
(et O L iidd ol A b o, AR oy
hydrogen or (C err]sele{:iedrm)mlthylgroapobonsrstmg of hydrogen, (C,-Cs)alkyl optionally
25 independently substifuted with one or more halo atoms -(CHZ),,-CO-
NG'G2, -(CH,),-CO,G®, halo, nitro, cyano, . -
~(CHp)n-CO-NG'G?, -(CH,)n-0G?, -(CH2)a"S04:G, -(CH2),-SO,-(C4-Ce)alkyl,
o -(CHy)y-SO,NG'G |
d‘r' is hydrogen or (C4-Cg)alky! optionally independently substituted with one or more
30 halo atoms; '
 @%is a covalent bond, oxygen or sulfur;
Q’ is hydrogen or (C4-Ce)alky! optionally independently substituted with one or more
halo atoms; a



Rlerr] and R7 are each independently hydrogen, halo, (C[err]-Co6)alkyl,
nitro, cyano, trifluoromethyl, S(err]Rerr], . SO2NROR[err],

NROR er r | wodaipda’ ], CRRerr], (Cerr]l-Clerr])alkoxy,  pcrmomoser
NR[err] SO2R[ err], NRerr]COR[err], NR[err]CO2R[err] or OR[err]; 10

where Jerr] and & for each occurrence are each independently hydrogen,
(dJerr]- ' Cerr])al kyl opt'éé)hal |y i ndependently substituted
vvith one or nore hal o, (C[err] e C8) al koxy(C[err]-Cerr])al kyl

C3- | d @2t th
ni tﬁogeﬁ[ te 9813)'?%)(@01& Qor%é@ra/e&PBg%{W err%'eggli"?ﬁda%o 5 @B%Pé&d@y&ﬂ%“yﬁw ng
having - Q"is (cr-L ?,,,orfz‘ﬁr rtﬁ'ilr;),,c@zﬁ (eﬂg)bQORat z)ve@{m‘*k’@)rrer-r -said carbon - -

at ons nmay otlona

nltro n or sHI fur;
@ Tor eacmR)soaRr.ef@wrmmm%?bn«fwh ({6 P-(BEROTR
RS
(Qerr] ?%?ﬂﬁébxyggfag&@wﬁ%ﬂﬁ CORALL er?ﬂsocﬁk“’é Ybr ?6Hz>n-0-<CH2)R9

Rl err] $or NRisD,REcurrence are i ndependently hydrogen

- k
E g[[ g? H g[[ gﬂ%‘%’%ﬂ%ﬁ?ﬁé P?ertieaﬂlr W%ﬂ’%n or (]C) Cé;falky? R[ err] for each
occurrenceRes ah@deeéréeEééW i ﬁsému regéd khier r(b}-ﬁsh‘!ﬂyl fittog ! dylano,

Clerr])al koxy, NRerr]R er errl)c clqalk

(L er ] - Cafrifidemmgtayer ef.er$ Bhet) GoiRE" (crcoalkai
Rlerr] are NG ™ RQCO OR®- m f or each occurrence is
|ndependent ysgﬁhl nt eger 01‘ 2% ora% 25 . n for each occurrence IS

i ndepefi@ent |y 0 whera mmde@efor @acﬂocwn&nce are eagq)y mdeprnglentiy hydrogen, (Cp4)

when Q@ is O or e | -

sul fur then B |c§°)é®§ cﬁ?wh%wdﬁrtdegendepgy \k{%’g&‘”@ Rnﬂg Ky %ée'ﬁot éﬁﬁ@‘ﬁf

Sbsem b go ) Ca)alﬂ'd)dy(:‘(31l-®é)elhwl @m(q:hacg)cyuclldau(w yo:pedvanﬂes atogetbeesmtrasme
escri be |nte|m're|ae ce ar.a in.s

chl orinating ag&¥ffoges P.W‘?’ﬁmex W%Pﬁﬂé‘egrfangzﬂp %atu'% eadphe}eré;gylcglgmqg Ny is
sel ected from t BRMIBYW P cAfcACtEAs Wherdis bhé of S4id carbon atomé/\ﬁéi&lplr’&ﬁﬁ& be

PCT/ 1 B97/ 01367 - 27

met handSul f ony| GRRIaceERY, @Y HERIANRANPUIY t ol uenesul f onyl oxy,

p-ni L robenzene. o3 pHLidrbdodiindis maa@aaﬁmpgg Begeh Ptk - This
i'nvention still furt er prOV| ocess reparing conpounds of the
formul a [eR r for each occurrence is mdependentiy ( 1-Cs)alkyl or (C1—Cs)alkoxy(c1
SR et ‘- -;::_'E-,"av_‘_:,.-;.!-;;..- Cs)alkyl ———_— .. e b _'.:f: S
- R%and R for each occurrence are independeritly hydrogen, {C;-Cg)alkyl, (Cs-
20 Csg)cycloalkyl, or (C4-Cg)alkoxy(C4-Cg)alkyl;

R" for each occurrence is independently hydrogen, (C4-Cg)alkyl, (C4-
Ce)alkoxy, NR°R', (C;-Cg)cycloalkyl, or (C1-Cs)alkoxy(CrCB)alkyl wherein R°
and R" are as defined above;
m for each occurrence is independently an integer of 1 to 6; and
25 n for each occurrence is independently O or an integer of 1 to 6;
provided that: _ - o
(1) when Q° is O or S then n is not 0;
(2) when Q' is oxygen or sulfur then Q% is absent; and -
(3) when Q2 is nitrogen then Q’is absent.
30 This invention particularly provides a process as descnbed in the immediately
precedmg paragraph wherein said chlonnatmg agent is lithium chioride and said
organosulfonyloxy is selected from the group selected consrstmg of



and the racem' c-enantioneric mxtures and optical isomers of said conpounds

conprising: - - - (a)-.reacting a corrpound of the fornula 10
OH WO 98/21184 OH [epcimesthizeni th an
or ganosul fonyl chloride and a suitable base in a reaction inert sol vent to
form a conpound of theforrrula(ll) :
CH 20 27- Terr] (b) reactl ng
sai d conpound of formula (I1) with a non-nucleophilic base in a
53735'182 n"\e ﬁrrgesﬁﬁony%yy 5&12e8££ﬂlf3n§l8§9) %%ﬁ:e%s&l%ﬁylo% |f?ot§enze?\e- o
- PCH-I-B9FHsQfcHyloxy or- m-nitrobenzenesulfonyloxy. - - 28-
" This invention still further provides a process for preparing compounds of the
formuia
oY! R
Y
R NZ
AN \Yz
| R?
: =
_ i _
and the racemic-enantiomeric mixtures and optical isomers of said compounds
comprising: . '
(a) reacting a compound of the formula
10 '
2
' N OH
s
' s g RV N
- VI

15 'w_ith an organosulfonyl chloride and a suitable base in a reaction inert solvent to form -

a compound of the formula (I1),

- 20

. (b) réacting said compound of formula (Il) with a non-nucléophilic base in a
reaction inert solvent to form a compound of the formula (il1)



—

and 5 (c) reacting said conpound of formula (l111) with a base

and HNY[err]Y[err] to form . said compound of fornmula (I), wher ei n: -
Rlerr] iswuoedsetsxd fromthe group consisting of nitro, am R1ameEEeE €Ct ed
am no; - Rlerr] is selected fromthe group consisting of H,
fluoro, chloro, CF3, nitro, 10 - (Cerr]-c)al kyl

(dJerr]-C4)al koxy, am no and protecte m no; X is an

or ganosul fonyl oxy group; - Y' and Y[®fr] are H Y[err] is

[err] wher ei n: Q@ err] is oxygen, nitrogen or sulfur; @ is

carbon or nitrogen; 20 derr] is hydrogen, -(CH2)n-phenyl,
-(derr]-derr])alkyl, -(CH2)n-Ngzerr]{d er ré,_ -(CH err])n-Ch2G3,-- - - R s
-(CH2)n-CONderr]derr], -(CH2)n- err (CH2) n-SO03G , _
-(CH2)n-S2-(Cerr]-Cerr])al kyl, )n-Sgerr] NG Jerr], or a
het erocycl e selected fromthe gro copsi sting of WO 98/ 21184
PCT/ 1 B97/ 01367 ' N/ - 29-

;and

R1

1
5 (c) reacting said compound of formula (1ll) with 2 base and HNY2Y® to form

said compound of formula (1),

wherein:
R'is selected from the group consisting of nitro, amino and prbteéted amino;
R? is selected from the group consisting of H, fiuoro, chloro, CF,, nitro,

10 (C4-Cy)alkyl, (C4-C,)alkoxy, amino and protectéd amino;
'~ Xis an organosulfonyloxy group; '
Y' and Y? are H;
Y3is.

or
15

wherein: .
Q' is oxygen, nitrogen or sulfur;
Q? is carbon or nitrogen; _

20 Q% is hydrogen, -(CHy),-phenyl, (C1-Csg)alkyl, -(CHy),-NG'G?, ~(CHy),-CO,G?,
~(CH,),-CO-NG'G?, -(CH,),-0G3, ~(CHo)1=S03G?, -(CH,)x-80-(C1-Co)alkyl,
~(CH2),-SO,NG'G?, or a heterocycle selected from the group consisting of



-(CH2) n-pyridyl, -(CH2)n-pyrimdyl, -(CH2)n-pyrazinyl, -(CH2)n-isoxazolyl,

-(CH2) n- oxazolyl, -(CHerr]) -thiazolyl,-(CHerr])[err]-(1

, 2, 4- oxadiveegslyigs, - (CH err])n-im dazolyl, - (CH[ err] )petnssamdsy| and-
(CH err])n-tetrazol yl; wherein one of the ring nitrogen
atons of said -(CH2)n-imdazolyl, 5 ' -(CH2)n-triazolyl and .

-(CH2)n-tetrazolyl may optronally be suaétrt'uted by (Cerr]-
C8) al kyl optionally |ndependently substl uted with one or nore hal o atons;

mor e of ¢ AP G ORET I gne G e et RS o At y

sel ected-f roszaidme-(gﬁmxamw !QCHQQ-(ﬂfZ 4¢6>‘{ae|rarzbry@[ -QCHL))‘%Khtolflpt ional ly

|ndependentl 10 _____ substituted with one or nore halo atons, hal o,

nitro, cyantH2Oregina0d - etedazplyl -(CH2)n-C2Gerr],
CH2) n-CO-N

E o épr] T Cl er 1] Ghfel one 68k g@% ﬁuﬁb s Tfs(gﬁ%f‘;)s@é@%%'@

- (CH er 5] ) n- SC2NG dEHpYatdazdlyl and -(CHz)n-tetrazolyl may agionaliyrbe $ubstituted by (@i-ety

one or ‘oo aubst 1 oely(BHtoRRl ABEanic AT, stbstitted with one or mofé 1RiS bioHis? 1 11

group consi sting ofwhéfgjireeadh 6 said I\éterdcyblegmaymmbhwyl tmlamsﬂﬂmﬁ b1y one or

fuqbZ? Ir i[ UE:[egr \rNi ; QI kBYe Sfomed'm ‘F%rb%a@rraﬁé H{'r)é gar prl%rg substrtuents }rldeperYdenﬂy
substituted with oggegtkd %hetﬂéaéreu@beﬁﬁstmbqch bsﬁ'u@r bhﬁﬁlahy’tnh ndenyg’ o

chl oro, brono, i odo, cyano, nitro, - err] err],
- (CH er‘lﬁ] ) n- CJ er r paystityted Wlﬂ(\ QPEth@@ hﬁg atoms halo, mtro CyaﬂQGf(@Hz MGG

(BT LA LSBT RN o400 <chars0 e

- S2Nd err]derr]; SO@(B)—GSMKyéamq S2-J err] and

-(CH2)n-NJ err] - sq Hzﬂszze{err] A is (CHZ)nCN

-(CH2)nCx2d err], (?’ Y éerr] (CH2)n-S2-((err]-Cerr])al kyl,

gagg n- ?:gilg{G €] ]er Wwhereir{ %Q)m@ﬁ?ﬂrhorewtcbﬂ)sm&:-mm),fﬁﬁﬁ&)m@ Gptioridily be

n- err. a heterogycle ec

- (cH2) A8t hi azol yi , Sé*,lr*ré%wé}k&,f‘smm°f2§“b5§% %Pﬁf‘é%fg‘éﬂ%?fer&ed from the

-(CH2) n-triazol yl, gp &Q‘E&d%rsir ng of {CLCREIGT @}oﬂénauy (iSdépeRdérityxaiatitited with
(CH2)n-tetrazolyl "and -(CH err])n-pyrazol wherei n one
of the ring nitrogene & Giyedrala afoms, (NEF‘WMr (Gnr@sié'lS%M optionally independently
- - (GhR) n-t |-yl Hop - ted
b§ ( C% er]” azolyl' gk %ffe';ﬁ ﬁorrg |ov£t Aep ﬁﬂﬁ e.rge rEUF’ﬁrBr& ute
substituted with ohemmo, isdoe ciann mtro,rrs(Cl—ﬁQ\-NG G?, -(CHz)n-COZG/me(@'rlz)h@@eh of

vaid hgherocyel oo WGP sl busbe SLElA SGoBl 5 coen o,

sel ect eldl from the go;uwcéngcﬁ.‘t),l,-NQSQO.maamanzmﬁﬂ@?—SDy@{Gﬁ‘Gﬂ ) al kyl

O R b 9 -(CHo)yCN, (P GO, {(CH)S05G%, -(CHo)y-SO(C-Colalkyl, _30.

:\I giggre]nggnttdﬁdjngneﬁlgd(@?brcn{m ar(zlzn;r){)-@rrtal LCRHQEUD-G*( ek doneted, - CO
- (CH2) n- COaNg faterpe(@ pelected @qrm(ﬁﬁ;)bﬂrlaqolscbq(@rlz)}-oxqm.er r])n-Serr]gerr]

- (CH epk] ) n% Aot JI Q{@IIZ)J '?rﬁkglw 1 -(CHz)n-1,2,4-oxadiazolyl,  -(CH,),-isoxazolyl, -

or-(CH er r
(CHZ),,-tetrazolyI and -(CHg),-pyrazolyt;

wherein one of the ring nitrogen atoms of said -(CHg)y-imidazolyl,
-(CH,),-triazolyl and -(CHZ) tetrazolyl may optionally be substituted by (C1
_ Cs)alkyl optronally independently substituted with one or more halo atoms;
30 B wherein each of said heterocycles may optionally be substituted on one or
~ more of the ring carbdn atoms by one or more substituents independently
selected from the group consisting of hydrogen, (C:-Cg)alkyl optionally



Vanl

5 @ I s hydrogen or (C[err]-C[err])aI- kyl optionally independently
substituted with one or nore hal o at ons; Qerr] is a-covalent

bond, ox _sul fur; " err] is hydrogen or err L., - -
opt i onal Y%ﬁtﬁlﬂ%éﬁdent | y subst |q% ut e]d Wi t hyonegor m)r(eq ]P%Mﬁggﬂs; 10
@B and @ are independently a coval ent bond, oxygen, sulfur, NH or
N-(Cerr]-Cerr])al kyl; Qerr] is (CHR)nOR[err], (CH2)nCO2H,
(CH2)nCOR[err], (CH2)nS@2NR[err] R err],-30CH2) n- NRlerr]SJerr]Rerr],
(CH err])nP(O (OR4) (OR5), (CH2)n-O (CH2) mC2H, (CH2)n-O (CH2)mCOR[ err],
(CH2) n- O (CH2) mP( Qr(d%)c(emiﬁ)subéﬂhté)inw@\( M)mﬁﬂo& rHaldR[atom$,RF@H),-CO*

n-o (CH2) m rr R4 and R5-areeach—— o
f?(;%pend(entlil_ hy'drB'&eﬁ §&$E(é[aé4 ﬂtf%\lck '_ and R err]..and. R[err] _
trif FﬁéPth?ﬁSF”déé"é‘%’r"“‘Ra@"@s@* {OMBOS LEH) DXL {80 B chaly ane.
Cqerr]R9, (C[err]DC[GE k&g NR[err]SOZR[err] NR[err]COR[err],

NR[ err ol r I h
o?gzur r ]egc?g ar e ' ach Jcie(g -nﬁ)earlll%yll OPE@"(? r"%gen ?grﬁ'? sl.lb&ggle@[vﬁ{r{ bnd B %65'%?%
optionally hainjaipmsdentl y substituted with one or nore halo, (Cerr]-

C8) al’ koxy(%hls[a]ncéocg%n{wn%l k)\’)‘geg % C8) cycloalkyl, or Jerr] and G .

t oget her 0gen to which they are attached forma '

saturat ed hat @rigeysyencor (CHE ki Bgtionally independently substitutddtwith7omobatret ons
wherein one of said-carbon atons may optionally be : replaced
by oxygen, Wﬁ‘%?@g’@n or sul fur; 25 &3 for each occurrence is

i ndepengentd¥yadye? sﬂﬁndéyene&wd Lovale bba.@ld%en sulfur, NH orN (Q-Cﬁﬁlﬂﬁ!f] for
each occurre{ace IS i ndg pendent| &;ﬂ err err])al k % " (CHy)
2/)n~

R R G ;a@hmé
et 0 Medd R 5“?@@”3%(‘5’@ C?Cﬁﬂn'déa*?wc@@?% K ‘?“5@@%51'""0"‘"

(derr]- e(oﬂz)nsmkw%e(@xw HEPRT)r ] CHIByO-(CBR)mSONRR %[wr(mgndw(eas)n-

occurrence gs%%[dependently hydrogen, (Clerr]-(err])alkyl, (Cerr]-
C[err])alk err]Rlerr], (C3-(Jerr])cycloal kyl, or

(d err15C RY éﬁ@kkmﬂa% ercre]oeﬁeemy hyérolssh old\((e,r-@d)ﬂkﬂ and | and

Rlerr] are def | ped ab rrence is
i ndependent'%;s/ and fnt %"&efeaﬁ}? tgdqq;ngentyn&ydrogen (- W&&%ﬁﬂﬂ nitro, cyano,
PCT/ 1 B97/ 0 JiAfaforomethy!, SOZR SO,NR’R'®, NR°R'™, COR", c@lzR9 (c,-cs)alkoxyn for

. each OCOHI’F"GH e i §-inge en G,or_apn integer of 1 to 6 - - -provided . -
Chat: o 0, KB TGaRD. BRB@étzﬁﬁerRiE:s not o (2) when QL is oxygen

or sul fur- then é{ﬁ@béﬁi”éz ek oc&ﬁ}er}&e{}y%cﬁ% Eﬁ&lﬁﬂ? hé/Engeg @gLtis

absent . is 1nvention particu providés a pfo
descri 128d i n t heCg)aliydoptionbly mdeppndnmldl substitutatt wiathh oo eareimores dialb, (Cq--

- or gano;ul Fonyl oxy \higoRENENERY LPMEL B ycioalkyl, or G' and G? together with the

nitrogen to which they are attached form a saturated heterocyclic ring having
from 3 to 7 carbon étoms wherein one of said carbon atoms may optionally be
replaced by oxygen, nitrogen or sulfur; _ |

25 G® for each occurrence is independently hydrogen or (C4-Cg)alkyf;
R® for each occurrence is mdependently (C1-Cg)alkyl or (C4-Cg)alkoxy(Cy-
Ce)alkyl;
R® and R for each occurrence are independently hydrogen (C4-Cg)alkyl, (Cs
Cg)eycloalkyl, or (C4-Cg)alkoxy(C4-Cg)alkyl;

30 R' for each occurrencé is independently hydrogen, (C4-Cglalkyl, (C4-
Ce)alkoxy, NR°R™, (C5-Cs)cycloalkyl, or (C1-Cg)alkoxy(C-Ce)alkyl wherein R
and R" are as defined above:

m for each occurrence is independently an integer of 1 to 6; and



benzenesul f onyl oxy, p-toluenesul fonyl oxy, p-nitrobenzenesulfonyloxy or

ni trobenzenesul f onyl oxy. 10

m

This invention also provides a process

for prep%‘g%ﬁsgonpoun_d of the formula (XII1) PCT/IBY7/01367

oH _ oH . [err] 15 - conprising reacting
a conpound of the formula (XV)

20 [err] : wher ei n: PG is an anine protectlng
group; R20 is (derr]-C8)alkyl: R[err]‘3r1s selected fromthe group

consisting of (Clerr]-C8)alkyl, COR[err], CO2R22 and SO2R[err]; and Rlerr]

is (C err]-d ernforaidehloccurrenceiis hdaperqu@m@r 8e infeges OMrt

formula Xl 11 . e
-PCT/ | B97/ ORFS¥ided that: 30 Thi s

~WD 98/-21184- S — .

sai .d- conpound of

i nvention pamleﬁlﬂgaile/ommend'els nat Or ocess as described in the i mediat el y -
precedi ng

aragraph wherein sai Re protecti,ng group i s selected from
the group P 2) whep '§PF¥Rf"oqrsé%§[qB?? i% f @ferr] and SO err]Rlerr]; and
Rlerr] §s (Fiehla®h aitrdgbaltited Q° is absent. -

This invention particularly provides a process as described in the immediately
preceding paragraph wherein said organosulfonyloxy is methanesulfonyloxy,
benzenesuifonyloxy, p-tdluenesulfonyloxy, p—nitrobenzenesulfonyloxy or m-
nitrobenzenesulfonyloxy. _

10 ~ This invention also prowdes a process for preparing a compound of the.

formula (XI1)
- - OH
Y

: i LS N rey it . CL - we s 2tan el
cr et eaien o SR T L O e St T R Y L} T T P L A

45 | _' X

comprising reacting a .compdund of the formula (XIV)

20 _ : - XV
wherein: - _
PG is an amine protecting group; R? is (C4-Cs)alkyl; R?' is selected from the
 group consisting of (C,-Cy)alkyl, COR%; CO,R? and SO,R?; and R? is (C,-Cqlalkyl
with an aqerus acid o form said compound of formula XIII. '



This invention nore particularly provides a’ process as described in the 5
i medi ately precedi ng paragraph wherein sald conpound of formula XV is

N- et hy| wo 98/21184 PCT/IB97/01367
4-(2-(2-(2-acetyl am nopyridin-5-yl)-2- (R) hydr oxyet hyl - N-tert - but yl oxycar bo
nyl am no) - et-hoxy) - phenyl acet am de. - This invention al so

provi des a process for preparing a co und of the. formul a [err]

conprising: (a) reacting a conpound of“the fornula [err] _
Formal & | oA PE ol BAGlTRR biovideh B irbr S ettt R SETRGRH, ), 1
reacti on iprstetingPavagraph whéremsaid: amn‘muaﬁctﬁig “grioap is seldotadiudra the group V\D
o8/ 21184 consisting of COR%, CO,R* and  SO,R%; anid R% is (C;-Cg)alkyl. PCTI1BI7/ 01367
This invention more particularly provides a process as described in the |
5 immediately preceding paragraph wherein said compound of formula XIV is N-methy!
| 4-(2—(2-(2—acety|aminopyridin-5-yl)-2-(R)-hydroxyethyl—N-tert-butyloxycarbonylamino)-
. ethoxy)-phenylacetamide.

This invention also provides a process for preparing a compound of the

formula . R
k . OH
B e VL
NHy SN |
10 2
Xl
comprising:
A , wvsn(@) - reacting a compound of the formula- - ¢ . .- PR S
5 .. |
wherein R?' is COR? and R? is (C;-Cg)alkyl with a compound of the formula
20 o o

o XVI
wherein R% is (C,-Cg)alkyl in a reaction inert solvent to form a compound of the
formula '



- 33- . :

20 [err] - 21 ' NHR ' (b)

reacti ngvmasszizlmrrpound of formula (XVI) with an acid anhydrCTiEB7/a1367

di carbonate or an acid chloride to forma conmpound of the formula

[err] wherein R err] and R21-are as defined above and PG is an am ne
protecting group; and (c) _gzeacting said conpound of formla
(XI'V) with an aqueous acid to form sald conmpound of forrmula (XII1).

10 - This-invention parti cuI arly provides a process as,described in
the i medi ately precedin raph V\,her 2 sad H;Rprot ecting
.group is selected fromthe gr r

and Rlerr] is ((err]-d
particul arly provi des
precedi-ng paragraph wh

s iyention nore
pr s descri Bed i Mt he |nned|ately
ei njsaid compound of fornul a (XVl) is reacted 15

Wi th a di car bonaygr?! This invention still nore particularly :
provides a process as déscribed in the i medi ately precedhng paragraph
wherein R21 is acetyl, Rlerr] is methykypnd PGis tert-

but yl oxycar bonyl . Thi s |nvent|on is also particularly directed

to any of the pﬁb&)cesmsﬂr‘rga&ﬁld emmmlmd df éoraiuten GO pwitih an @rid anhydrideoApounds of

formul ae (%Jégrﬁargté It))'a ac#i\é\ 0{1 gc?fo}geanéﬁ%pct\gd ofMoerMEat ion, said

conpounds essen enant| oner. Th|

I nvention is also partlcularly directed to any g¢ @s'recited
her ei nabove " wherein said o®@ls of forh (rrry or (V)
have the (S) configuration, sai I conpoun sentlally free of

their (R) enantioner. o)
5 NHR*< N
XV
wherein R?® and R*' are as defined above and PG is an amine protecting group ; and -
(c) reacting said compound of formula (XIv) with an aqueous acid to form
said compound of formula (XIi). '
3 j._1,0 s LIS Invention particularly ';rrvrdes a precess as described in the immadiately

B P v:

. _pregg%g _garaig:ragh,wherern.s__ard amine protecting group is se_lected from the group
consisting of COR? and CO,R%; and R2 s (C4-Cg)alkyl
| This invention more particularly provides a process as described in the
immediately preceding paragraph wherein said compound of formula (XVI) is reacted
15.  with a dicarbonate. | |
This invention still more particul‘arly'provides a process as described in the
immediately preceding paragraph wherein R21 is acetyl, R* is methyl and PG is tert-
butyloxycarbonyl.
This invention is also particularly directed to any of the processes recited
20  hereinabove wherein said compounds of formulae (1), (lll) or (V1) have the (R)
-conﬂguration, said compounds being essentially free of their (S) enantiomer. This
invention is also particularly directed to any of the processes recited hereinabove
wherein said compounds of formulae (1), (i) or (V1) have the (S) configuration, said

compounds being essentially free of their (R) enantiomer.

v -and-- CRR[-er+f- -
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Det ai | edvgg ?i 18} 1 on of the I nvention A processl,(f:.ﬂfmrmﬁm T
manuf acture”of "a conmpound of formula (1) as defined above I's provided
as ‘a feature of the invention and is illustrated by the follow ng

pr ocedur e, set forth in Scheme |, in which the nmeani ngs of generi c
radicals are as described 5 her ei nbeBéw unl ess ot herw se specifi ed.
Schene | [err] _

A process for the manufacture of a compound of formula (1) as defined above
is provsded asa feature of the mventlon and is illustrated by the following procedure,
~ set forth in Scheme 1, in which the meanings of generic radicals are as described

5  hereinbelow uniess otherwise specified.

Scheme |
R Y R Xr X
R N S R
oz - — ———
N.
Y v

_P'r_oc':'esses for the manufacture of a compound of formula. (ﬂl) as defined above

10  are illustrated by the following procedures. | :
The compounds of formula (1) can be synthesized from compounds of formula
(11} by reaction with an amine of formula HNY2Y®, with H,NY? being the preferred
amine. 'This reaction is typically carried out by reacting an amine of formula HNY2Y®



Processes for the manufacture of a conpound of fornula (I11) as defined -
above 10 are illustrated by the follow ng procedures. The

conpounds wh og/9f183/l @ (1) can be synthesized from conpounds Qt-rim;m;isa o :
(I'11) by reaction with an am ne of formula HNY2Y[err], with H2NY2 being the

preferred amne. This reaction is typically carri ed out by reacting an
am ne of formula HNY2Y3 . - V\D 98/ ?3%184 '
PCT/ 1 B97/ 01367 : - 35-

with an epoxjde of f, aproti sIveI h as..
o R okt B hirtla i) b BrBR e BB LRI HE Skt e

al kanol  sucdimathyftdtaamlide, 2adetonAlRObr Arlower alkBHbIoEUEh &4 emahan@p@buﬁ@ drfom -
about - -10[err] C'to about 125[err]C. Preferably the solvent is di pet hyl =

sul f oxi de chitandiat pdempeigiire dropnakow ¢181% toyabaut t185¢§ér Rreferablyr thensalysot is
0 Ct Ol &f
0L ert1C L apryTafthicb ek oadion o EBARAA o DhoiiPEralrE AREE AR 1o,
in the s]E eﬁ]wuepaac; n?f é&mmdﬂgu rwhwbre?:rr&@iwaa étél’éqspea&c manner, Gt whe a

rit 0 e roauc oun W erve
W ternati veqwra RO | WUBES D8RP DIPBRBTS R 2OPPPUThHoTRUIRLVI thene
am ne a|f§trniwbﬁhé'§%etr E:il)mﬁéurhcpﬁ) Wi Pe'pRadeivbaV th a suitable anine

protectlng referred to react said am ne W|th
N-(trimethyl S| | yN;emetw@m tmpreaanedhmcan@quSa@feermuIa 0% “@éﬁﬁ(ou%hf gie amipe

formula (G )%ﬁ%gi'é”ﬁ%f] }r@(rééi@&”\ﬁtﬁ Qesuﬁtﬁglgng i Hie@ﬁn@’gﬁ- . o Jtis

results as uct<o ction fromreac a Se poxi de
nol ecul®. preferreiihtcs remmald)ramme twithi dafttimethyisityl)adetamide to efomlsarsxlyelptedt iC

o ol ousr R @ 0K fomnia (GARSNBY 1o BN b PEG AR, i Wil ' ©

t enper at ur ergbiiityTag BOproduct A @iig Fdaction &mvt'eahﬁﬁé i th]aCsecEihdféﬁo&tdeymolecule t he

silylation is carried out. at about 25[err]C an r ion W
epoxi de i s U rreaghon is typ@a{ly sermied gyt E’OFeP‘P'frCapmﬂFt%ﬁ?"ea“} ISSVFQt‘?SOH"Fgﬁy'

conpl et e, taﬁroﬁﬁaPGMhﬁffoﬁn%ﬁué aacetomtmé GHS)a[ lawai Il Qichl ad %tﬁa%@tzd

with the epoxide of formnul describ above.

of ten di&si reropanol\gndwitanst aba rngerawée cf'@ﬁpﬁb% -ﬂ@?ﬁ:iq apousf125/@. éTfo@if%R!Y,of 20
formula (11 s‘ﬂ%poﬁ E a?r‘i&f&'ut%t( a§>93t S PR ion' Wit R Lpdxi¥e i§ ReRlead

product  of
OH out at about 60°C. After silylation is complete, the compouNHY®f formuld5
Wi th-an organi c-.aci d, anhgdr | dgyoa-dj car- bor}at e OEIII) 1. ges%ﬁgecfaam d chl.oride -

to forma (C Ha)sSINHY? is redcted witht the epoxide of formula bove.
| ' "It is often desirable, whieh performing the coupling reaction of the epoxide of
20 formula (Il) with the amine of the formula H,NY?3, to react the coupled product of the

formula (XI)

25
with an organic acid anhydride, a dicarbonate or an organic acid chloride to form a

. compound of the formula (XII)



conpound of the fornula  ( X 1) WO 98/ 21184
PCT/ 1 B97/ 01367

- 36- .o
OHPG =~ Jerr] wherein R err], Rerr] and Y[err]l"-‘a'l’@s’ﬂguﬁ"efi ned
herei n erosA®I84s an am ne protecting group. 5 The term "am ne protecting
group” includes an organic radical which is readily’ attached to an

am ne nitrogen atom and whi ch bl ock said nitrogen atom fromreacting

with reagents and substrates used i m38md internedi ates and transition

state nol ecul es formed i n subsequent chem cal transformations. Said

organic radical is readily renova ukd®r nmild conditions. Were used -

herein, the phrase "mld condi tR{n da§i nes conditions which are
~—tapabl € of renoving a protecting whryh do not have any
..effect-upon-any ot her portionﬁf -substrate to which said pratecting

group is attached. The conpounds ormula (XI1) are converted, by -

reaction wth aqueous acid, to conpounds of fornmula (1) wherein RL is
nitro or amno; Rlerr] is H, ?ﬁllguoro, chloro, CF[err], nitro, -
(derr]-C)alkyl, (CJerr]-Cerr]) alkoxy and am no; and Y[err] is as

~ defined 15 above wherein all am ne and carboxyl radical ;&;ont%ed w thin
- Y[err] are free basg and free aei G5 an i protecting OWME- car boxyl
radical s. yWigrénRlaR BM]%\FE@?%MQS@&%@? %nép , 2 i S cgrhiie%ﬁghq with an
sgueous ol Gheafiheibesgitorony eeseramens PUR T e ke
forty-ei ghifeped fo an amine nifFpgenct I%ng’?ﬁ%‘ aiaueods arC| d.is {%d‘rﬁ& Jaﬁégc acid
and the reaction tenpera gtrr%eg§s%d2iﬁandﬁﬁtémmiateﬁlamtrammn (f r? 7o about
- 100[ er r ] C With regssnts '\ﬁesﬁ'}’. V-Tour hours. id organic radig8! i€ fegakiyinds  of
fornula (I Hrp{iégﬁys&&eqnma:hmmbytmmmaﬁansa %%rrpcﬁmcf of v nul a

ot
(11) with d Non o e Al cofeihans Ingreim, ithe thpﬁéf@“q%@dftwgg t he non-
nucl eophi | reméxabie ot DD P ERET WhERUsed rerel

e group consisti thido not
hydr oxi ge, defines co dgﬁh@michrarélmbame Qfd?@&'&&?rﬁ’ﬁ%&ﬁdo@?ug%??@i um
tert-bdPox GBI CTTE"" 25" " di azabi cyelal 5 Hetftei ety said Srote¢iiG; eact i on
i s pref er alfaye aopefiectampop@ny ot FP?@ t%e subs raf) r wie of
fornula (I I% to%ett{;%e i 1 &diipcupps opformule (Kﬁharﬁlfep‘é‘?ft)eﬁl‘ (Yac Eé’;\_se
in a react  BAR FAP“Sol'vent at a t%gﬁeh?wﬁ&%ifpw ab@s or @AINPERT BELt 0 about
100 [err] C. adlfeeus acid, to compoyBesoffamia e ter mdra%atiﬁ ! i on v21§5L gafhetent

fluoro, chloro, CF3, nitro, (%__Q)alkyl. (C14 IR B d

B iyt i ined within Y* are free base an
L i o amine and carboxyl radicals containe _
15 above wherein a 4 carboxyl radicals. Said reaction with aqueous acid

d, hydrochloric acid and the like
forty-eight hours.

free acid forms of said amine and carboxy .
is carried out with an aqueous acid such as sulfuric acl

of about 25°C to about 100°C for one hour to

erature .
N reaction temperature 1S

the aqueous acid is hydrochloric acid apd the rea _
0°C for about twenty-four hours.

: i und of
_The compounds of formula (I1) may be prepared by treating a compo _

eophil lly, it is preferred that the non-
ith a non-nucleophilic base. Genera . |
e sting of sodium hydroxxde, N

. Preferably,
" 20 maintained at about 90°C to about 10

nucleophilic base be selected from the group const s
dium hydride, potassium tert-butoxide or 1,8-

potassium hyaroxids, &9 bly conducted by stirring the

25 diazabicyclo[5.4.0]undec—7-ene. The reaction is prefera . o baee
ubé.trate compound of formula (1) together with the appropriate non-
S

°C. Where
" in a reaction inert solvent ata temperature of about -20 °Q to about 100 .

used herein, the term reaction inert solvc_ant



-
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refers togRyhgniplsvent . which does not interact with starti ngpdpimvbies.
reagents, I nt ermedi ates or products in a manner which adversely
affects the reaction or the yield of the desired product. Further,
the termreaction inert solvent may refgjél to. a single, ~ dual or

mul ti pl e sol vent system dependi ng upon "Phie nature of the reaction and the
5 solubility of ‘the substrate and/or rea%ents_ bei ng discl osed. Wth
respect t orefgisdo any solvpaiwhieh degs notinterashwith startingypatedalsigagenis. t he sol vent
is a pol ar; = - ' whi - | |

ot udi ng. EiRSIES B gfoleet o Fidhner hich SFSHs g aRBugkFiealhi ¢ht Yo

di met hoxyevhtheaesiréd praduclt ddirthed the terbaeasactiondhertisolverid mayrrefer to aisingte, t o

carbon - tetrachl ori de, chlorof or.m. t n hl orj.de; gmat i c
 hydrocar bngali%ﬂ%]%ao%?ﬁt sﬁtem %%E%Pﬁ%%gaqﬁ%n%‘hﬁz@ﬁe' a&#’%ﬁ%él d xyl ene;
di met hys f osoRBEef titk siistatesandiarresgents being disclReyd."Withuespeet td these
solvents. Generally the nost preferred solvent is t et r ahydr of ur an.

Wien the cBaftisuiaEeaston. disrreferred thatthe solyeatisapalanmnen-bydpydis#elyeRbny | oxy

derivative | ache: : r ' Lat e
Conpoand. 1805} Hp SHER QUGN TR Bt BE it ol ReHaRiaR, GRPAd!
presence oflinsetboxyetiizine; chigrinated hydrogubensoineuding but ntiliotiteddy carbonsed t o
effect thig,tir r ' inGl . " ' ] i di ne
and pyri di geé}agg@ﬁ@%tcf@%réﬁ ragﬁ (5‘lr,.gr]l @L'Eeggﬂgg'\‘%’ tamn?]at{ch%g?éa II’S%AIT%ZP' r.rl't?d':ing B'%!tlr’mI ude
but. ar ¢0 nohot limitddid Henzénd, édlterecandieylend; dswathyifoyrhamite! dimetieylsulfoxide or

2,4,6-col'lidine . and 6: | utidine. ridine is the npst preferred
base. Sui t 20Y EOHG0f daene oA, petarabina host REferta sRitaRos uf 1 onyl
chloride, gtrinvapgaAenesul fonyl chloride, m ' ni tr obenzenesul f onyl
chl oride, p-toluenesul fonyl chloride and benzenesul fonyl chloride. A

. . y
general |y pref eMVhaD Hesampeurdsoeffermyia §hidisclosedingrrin gt organesulipmdedsul f onyl
chl ori de. td | j : ~SdninFdri Sifai red
substrate Egﬁvétﬁg%r%%%dﬂdf?ﬁ]@ %?{{rﬁyﬁ? %r{.‘z:?r@tﬂ ?gg%ﬁg'ﬁ’ B\ﬁnﬁ?‘p 'fc{]dena%p%ar?@%r | ate
or gano$®il f ohfgrmulal (Wi)iwith amorgapagsulfond gbloride in therpresenre oha suitable baseper at ur e

of about -20. . el el 4 ' : nt is a

~ pol ar sol véﬁft&s%gﬁggésw@ﬁﬁgﬁgebre éfe? g is‘?/%ff :é‘\gltgﬁ'lgE%Psufgf'ﬂ%m{gﬂﬁ&?\%%ﬁeﬁgn\wid

to t e'zj r ahy triatiiylamines, pyddiaa @nd peridinedetivatiyes. hBreferrezhbases mithinthbselgroaps bons

s bRC] bl NG~ L et BUL - nOtLd-imited. to-carben. tetrachl oride,.. chl-of
ot hylene. IR B areie MR S el oBisp BoRESMBIIGH gt BeoIABE AEm 1 oo

- L.o. benzene2 d-ptiiABE PFAGIn 14 e dioss PreferfidTBidey | SurabRIBrgehosulfonyl chlorides

N- et hél -2-pyrrolidinone; dinethylacetam de; pél’l di ne, or any m xture

of thed@ s#l rgethapesulifany! ghiorde, ryaitrobenzepesdiony ghinlide. Ms pyri dine. Due to

the pr ese”g:grdBEnféHeQDif&ﬁl EfBride) pltBiusné£A6hyI RRtoribd 8nd B&ft2dnBBuIRngAuct may be

cont ani nat

chloride. A generally preferred organosulfonyl chioride derivative is p-toluenc-;sulfonyi
chloride. The reaction is conveniently conducted by stirring the desired substrate
compound of formula (V1) together with the appropriate organosulfonyl! chloride ina -
25 - reaction inert solvent at a temperature of about -20 °C to about 50 °C. It is preferred
that the solvent is a polar solvent such as an ether derivative inclbding but not limited
to tetrahydrofuran, dioxane and dimethoxyethane; chlorinated hydrocarbons including
but not limited to carbon tetrachloride, chloroform and _methylene chloride; aromatic
hydrocarbons including t;ut not limited to benzene, toluene and xyiene; |
30 dihethylformamide; N-methyl-2-pyrrolidinone; dimethylacetamide; pyridine or any
mixture of these solverits. Generally the most preferred solvent is pyridine. Dueto - -
- the presence of chloride ion in this reaction, the reaction product may be contaminated

f.or m.and - el
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Wi th 2-chiveresneigyi vati ves. These mxtures can be convertedpemtmgmﬂmto t he
2-chl oro derivatives as described bel ow. : To prepare the.

conpounds of formula (ll[err]) wherein X1 is halo, the 2-

or ganosul fonyl oxy derivatives of the c ound of fornmula (I1) or m xtures
thereof 5 containing 2-chloro derivatiVes of the fornula (ll1[err]) with a
hal ogenat i

reactlonln rt so ction may be
Condact o Vi3 ERtn Py ves, Thesf ik (Fb.ran e conipled STl o BRIEURR Y o't e
refl ux tengpaivativdstas ddschibs sdwent utilized. It is generally
preferred to conduct the reaction at the reflux tenperature. Hal ogenating

agents are To peapgraithe somprerdseidomayia bl év«@prqm én?f"@‘% the)2m hal o group
to an or g %ﬁg@/ﬂ@ﬁﬁfrﬁgﬁweﬁ%%é%&ﬁh%ﬁmhwll?otﬁﬁ% rBYtHEr g Whi ch

can be. dis e 1 on referred genating agents
are |ithi mnmmngeschwm plarivatives$ afthy fcp:rmﬂaaﬂl")smth Ialfralqgleaahnggagent m a agent used

to preparethe (oX0) un | i,t hi um.c eferred
sol vent | sTe@F¥RIWBFY S6RER. The' reacq]é ﬁtfd&PnY%]"?ﬂ?l E\ﬁ'f"’%r? Posed
her ei N mayof¥onk BBEWRI25EC iy thearafib tampéﬁatm oamr ﬁwemumxzednmslgdnersuyf ornul a
(V) with a ca tal yst conprised of osmum (VIII oxi de or an osm um

o oraranacie oBaGE haeachon 4t 48 Feghuk tHroRaratute, HBIO0aTING SERTR 414 v
in the pr eashssunak @lﬂf&%ﬁ?&% bf t'r%'{s‘ferhh% osé*ﬁﬁ'p far m%ﬁbﬁh@r

( DHQD) 2PYR an aux ase I's desifrable to use a
cat al yt osdiesubstcate bamgme(avmglg)'oup which oan Ue displaced by saiddwajidmiont he

OO by oS AlbderRh B LIORPA TR BhrieDEh BRI o BB © .
osm um t et agetit dsedito ﬁrbparealbabgmpouddermf fovmadizcMiihis likHiura chipside] drprefaoed| | ary

oxi di zi ng .agents that may be enployed include but are not limted to
pot assi um ?@Y?ﬂtaéﬁ in - sodium ferricyani de, potassium persul fate, -

sodi um per sul f atge cHapsTIs WITEHMUR @)adisclosed heféid maybiPreparee b Réhcting
N- et hyl nor phol i ne- N-oxi de (the latter oxidizing agent may only 25 be

used i 1P t hen aprrepdate spMpauNdef fagmyia (\Qrwith a gatalys %qmnsag of WMN
. (DHQD) 2PYR)yide Br ﬁ?%sﬁfuﬁpsgﬁelﬂﬁé 'pFé'éhEe BpadJﬁlﬁalﬁsrﬁb%&lEﬁS agEnHNd bbt?ériélly

oxi di zi ng agents achieve optinum performance in this reaction. An
especi.al | yindbe peeseecemfm Ghl@i aixiliary ligangisuch |aar(9H@ﬂ)zﬁ|‘HLn@' @@'@Q)&PYB sodi um

“persul.fat éaﬁtpgn Qg)r(@;ﬁ*fbg@ f\‘f\ﬁ'n%h%?ﬂé ble&g'déél t‘iataé):st ﬂ-lé?‘kﬂéeaé%m}uhgﬁﬁﬁ)s that -

may be use T ad on'to those already Tecl
“hydr oqui n| oxides in thidobactied| the cdtatishisrgeheiigBplediay fromy dsroigon metad potassium

i et nekd (( P aRVRNIARe aag pREN () chioti, SAINL | & feEeftép 'é“t‘%‘ib??ﬁb)y'

hydr oqui nl eérmitmPieeByite Bs tHeshtaystdihlvohdidiingthibidction. Auxikdry oliditirgaui ni ne

henant hri nediyl diether (DHQ- PHN). The reaction is ty
88 / 21184 agentg/ that may be engployed mclz\lzde but are not limited to potasglum ferr%/cyamde :

VO -
PCT/ 1 B97/ Odgifiim ferricyanide, potassxum persulfate, sodium persulfate, potassium chiorate,
sodium chlorate and N-methyimorpholine-N-oxide (the latter oxidizing agent may only
25 be used in the absence of chiral auxiliary ligands such as (DHQD),PHAL or
(DHQD),PYR). it may aléo be desirable to use a mixture of auxiliary oxidizing agents
to achieve optimum pérformance in this reaction. An especially suitable mixture of
auxiliary oxidizing agents is sgd_ium' persulfété and potassium ferricyanide. Chiral
auxiliary ligands that may be used, in addition to those already recited, include
30 hydroquinidine indolinediyl diéther ((DHQD)IND), hydroquinine phthalazinediyl diether
((DHQ),PHAL), hydroguinine pyrimindinediy! diether ((DHQ)ZPYR), hydroquinine
indolinediyl diether ((DHQ)IND), hydroquinidine phenanthrinediyl diether (DHQD-PHN)
and hydroquinine phenanthrinediyl diether (DHQ-PHN). The reaction is typically



- 39- conducted by stirring the desired substrate conmpound of
formula (V) together with the appropriate reagents recited above in a polar
sol vent v of2izgsper ature of about -10[err]C to alpedimedfdger 1 C. The
reaction is conveniently conducted at about 20[err]C Polar solvents

whi ch are generally useful in this reaction include water, a |ower al kanol,
an ether or a ) m xture of any of_these solvents. A lower al kanol is
an al cohol containing fromone to - ™% four carbon atons.

The di hydroxyl ati on reaction disclosed in the precedi ngvgara raph may be
conduct ed -eandueted;by %“H'E‘Qﬁhégﬁﬁf?é‘ ibstrateraempeyad atlormelaiVi tagether withithe ary

b gant—WARE e s e Ct s ' f hi r al
auxiliary i |Iiégd%rgateﬁag ebfggféﬁao(% uogt8 "Jlj § pSQP%I%ﬁ%;? genr}@:@ra\f/t\ﬁéﬁf‘tﬁ Isl%tﬂr é%g ionis
- conduct ed torabolit7@7Ce sBrecreactionds cbmva;{iewuxbhdwtgd atiapauti20°C. Polar solvemts

Ty dr o R rd S h PO SRS blat o WiweF SRERG B9l

conpoumds @fxtire ofHhyof tHesels S¢S el ibVedradikantPY dAcaldihePednisiniBy frofPehd B 2
conpound of forrmula (IV) with ethylene gas in the presence of a base, a

phosphi ne four gasbon gtoms,at j ve and a pal | adi um catal yst. Suitabl e bases for

the reaction i nfﬁé‘dﬁyérggflléﬂg%neacﬁog diéél&é@d‘ﬁ'% 'l%r@@édinggg%iag?gﬁ% te,

pot assi um car bonat e, I carbonate an I'um’bi car bonat e.
Gener al | y, canductetd\eithert indhé preserdeconin the ghsenad bba phital puxiliary ligand. dhenat i ves

i nclude tr ' L .nh Al ' - 2= .

pyr i dyl photBiFaEeRIEe BRI e e BES KR B3 arl, Pt Y oridvct s

gelner ?'dd-yfrﬁbemﬂi N&fllen :he r%?ction?kflegnd(lc'tai ihQﬁbprebém:lefnﬂal agthummfamﬁgwfd, nﬁy be
sel ected froma varjety of palladiuym : . salts_and conpl exes such as
but ot | i HECUNETRYsEeR mActRR REcepdtHerspsalgrtivel. tesing In an essengalie,

sui'tabl e sgiticdinspuiB@idl protfuct/! pal | adi um chloride di ner, palladium (11)

chl ori de, pal ladium (11) acetate, palladium (0)

t et raki s(tri phefije peRHdsSf forpwila & idissloged herein may be prepared by reacting a

2151 LA Sy A 4 O e o

trifl udr onderivatiesand a pallagiym catalyst. Suitable basek ferdhe reactiom inghideriewerbe

ot ot | WRREAIR, BodR el iiie B e et SRR Gianatendc or e,

pa: { agi um ;ﬁdlths)simucaﬂmnakgaldsamgra?. tr_iélth;trl]ahrnﬁ!is' ﬁr@férihqldhﬁll%thblbqﬁﬂbbhg_ﬂé, ) o
~emal a i"%i!.,' o o e STt 5 Y o t-ri=phen os ne C ar.i de,. pal J.adi u.mi.j..;:ﬂ;f: P
gi s(di beT‘; f{")aEYFédE%'P%EWﬁéﬁﬂSP '8?%%#'3’ as; tphfl@éprgﬁgqn%,@mﬁpqyl. 20 UM Ok

al lyl Da*""aiﬁyﬂél?lfﬁ%ﬂf ﬁ@%dﬂﬁ”@fho&%ﬂﬂh@gbﬁiﬁé,_(vl«iir?th@féﬁeﬁbéinb Yenerally preferred. =~ = - - -

i
especially preferred. The reaction is typically conducted by stirring the

conpo ofVhen Y is iodo, the paliadium catalysigeayhks s A HyRsiely elralladiym eagent s
Ao Y is iodo, they palipdium catalyssdeayhles selpsted f (257 liadiy

[ | | bout 150
in a polargmQ aﬁﬂ%ﬂgﬁseaﬁs such as glt%rw iRREE td pSlaBfunfinetd o@\%&lgfgfx]zoffg@ea ou

[err] C under an at ere o ene at a
PCT/ | B97/ Oateérrsuitable solid support, allylpalladium chioride dimer, palladium ({I) chi@ide,

~ palladium (If) acetate, palladium (0) tetrakis(triphenyl_'phosphine), paliadium (il)

+

~ bis(triphenylphosphine) chioride, palladium (0) bis(dibenzylideneacetone) and

25 palladium (0) bis(benzonitrile). When Y is bromo or triflucromethanesulfonyloxy, the
palladium catalyst may be selected from a variety of palladium salts and complexes
such as but not limited to allylpalladium chloride dimer, palladium (II) chioride,
palladium (li) acetate, palladium (0) tetrakis(triphenylphosphine), palladium (Il')
bis(triphenylphosphine) chloride, palladium (0) bie(dibenzylideneacetone). palladium

30 '(0) bis(benzonitriie and allylpalladium chlbride dimer. Palladium (li) acetate is
especially preferred. The reaction is typically conducted by stirring the compound of
formula (IV) together with the above recited reagents in a polar solvent at a .
temperature of about 20 °C to about 150 °C under an atmosphere of 'ethylene ata



pressure of about 1 atnosphere to about 10 at nospheres. The preferred polar
solvents for use in this reaction include, but are not limted to ethers,
such as tetrahydrofuran -di met hoxyet hane and di oxane; | ower

trial kyl SHPARE8E ch as triethyl anine, diisopropyl et hW’ﬁ@%d
tributylam ne; aromatic hydrocarbons, such 5 as benzene, tol uene and

xyl ene; di net hyl formam de; N-nethyl-2-pyrrolidone; acetonitrile;

di net hyl acet am de; or a m xture of any-40f these solvents. Acetonitrile is
an especially preferred sol vent. The conpounds of formula (1),
[err] 10 pressurbof ebdutl?[atﬂhb;ptwrdtd%m ¢0 atmoephersad Thermeeabdpolannd Y[err]
Y2 and Y3 are chem c substi t gts whi ch ca be attached to the atons -
to which t-ﬁ%‘i?”éﬁ@r&?? Ht:th@de%‘it'@“['@‘ﬂ% ut are “&HWE tgiether @ agoni sts and

as such h tlw\{drbﬁﬁéh aﬁné!b(&&g{h?éﬁéghﬂ dﬁﬂgn@'%\hé\tlﬁﬁlk%immes siAel s Exanpl es

of such substituents and resul t ant [err]-a renergic recept or agonists
15 can befrigthylamnine, dnsnprmmthﬂamnr\eranddnblmagmezgmtwwmogawns)eew er 22,

198, 1 o e BRALIAE oot AN Haped AP SIRORRRG! 0T e

Y[err] ar &ammﬂn}d dinstivflacstamide; or a mixtuere of aByof these solvertsacAcetonisite is
conpound of form ,a fﬁ_u% %[ ? acyl ati ng agent such as an acid

anhydri de: Yt S39% 'aHSP '5\%(? ¥ r1-Jerr])alkyl-CO[err]O an acid chloride
of the fornul a fKd esmpounds of formelar(l)) al kyl - COCl or a di carbonate of the
formula ((Cerr]-Cerr])alkyl-O-CO2-0Oin 2 reactlon I nert solvent at
a tenperature of about OC to about lSOCO\Or Y’to 48 hours. Suitable 25
reaction inert solvents for thi ude aronmatic hydrocarbons

i ncl udi ng but not limted B e and xyl ene;

“di met hyl sul f oxi de; N, N- dR or marﬁ de; chlorinated hydrocarbons

i ncluding but not limted to net WD .98/ 21184
PCT/ | B97/ 01367 E N -

10 | 1) |
wherein R' and R? are as defined hereinabove and Y', Y and Y® are chemical

substituents which can be aftached fo the atoms to which they are attached are B-
adrenergic receptor agonists and as such have utility as hypoglycemic and antiobesity
15 can be found in PCT Publication No. WO -941_29290 pub!sshed December 22, 1994.
Compounds of formula (XIV) can be prepared from compounds of formula (1)
wherein R is -NHCO(C,~Cg)alkyl; R? and Y? are each H and Y is

o | NH(C,-Cy)alky!
- (CHZ)Z\Om .
20

by reacting said compound of formula (1) with an acylating agent such as an acid
anhydride of the formuia ((C4-Cg)alkyl-CO),0, an acid chioride of the formula (C4-
Cs)alkyl-COCI or a dicarbonate of the formula ((C4-Cg)alkyl-O-CO),-O in a reaétion_
inert solvent at a température of about 0°C to about 150°C forj to 48 hours. Suitable "
25  reaction inert solvents for this reaction include aromatic hydrocarbons including but
B not limited to benzene, toluene and xylene; dimethylsulfoxide; N,N-
dimethylformamide; chilorinated hydrocarbons including but not limited to méthylene



-41- chloride, chloroformand carbon tetrachloride; ether solvents
such as diethyl ether, . tetrahydrofuran and di oxane or any m xture of
these sol wpbggdhen a dicarbonate is " used as the acypab/imsoagont . it
is generally preferred to use a mxture of toluene and

di met hyl sul foxi de as the solvent mixture. Preferably this reactr on is
carried out .at a b5 tenmperature of abgyt 70[err]C to 95[err]C

The conmpound of forrnula (XI11) can be prepar ed fromthe conmpounds of

(o1l 2 (o, AR B PRSI bl Sl ey g0

‘{ enper at ur &eﬂéhwmutan%{damﬁaﬁeton aatomikture of thes’b(mi_l\mntﬂ (WVhen aaiicarianate iso

forty-eight hours fera t.he a ous,acid i s hydrochl c 10 acid
Lot T Cocseds the Apdnira pashl & & GenerausreliEadn yie Sgners pEiokenasad:

100[ err] C ffethylsulforddOss tHeVsient fn@éﬂureh ®¢éfarably this reaction is chfriediout ate
appreci ated by those skilled in the art that t'he conpounds of fornul ae,

(11) an@ (\tempetaturgiaf aheut 708Gto 8A%.chiral center. Accordingly, those
corrpounds may ex‘l’l'?écorrct)pound'd?forﬁ\r&fa @GIR %‘nlb%t@gpargd fr%ﬂ“h%@o%oaﬁ{léx and

racem ¢ fornms. Sone conpounds may ol'ynorp I's to be
under st ood foimatiia (X&) by esauting rsarde:ommundmofdopmis exrva wjth an aqueoas acitl such

Phercar. S Sulfpe BRI c et PR AT inbedhe S 2Pl o

the di seasemeg f6sHE Rdup RS forty-ei ht'h@h\%d Fefefatly, Mie u@m‘dals aoRl is RydrobmeN@t es in
the preparation of any conpounds useful in he treatnent of said

di seasd® oracihand thegractiontempenatirads maiotaings atrabpn@%‘rﬁttommut W6 for prepare

optical | y agl exanpl e, by resolution of the racenic form by
recrystalli zé’tuy&éqw@nﬁé%s by synthesis fromoptically active starting

materials, by cHt willl be apprecratgmbhthnse skilledin tbélIar.‘trttmetmlgl)a.r aqnhpmrrrsisrmﬁfo!mum usi ng

hiral st ff
e ont mont o) a8 B eBtan e B8 ordhire oanter, ASEHERN Bedbinpe b Wy 68
preferred g, ain beCiBblIbRRU i, DPLClF ablivel 4 raosTRrR Ytiees, Bonsd SsASbLnds tySexhibit

i nvention. 25 - Convent i onal net hods and techniques of purification
and sep&r atRONMRTRBI. { & IS to be pmoeﬂrthate@er Rresand inyention, PnERMPASSES any

isolate t h%egmog?g%wfac{l;\%lcﬁaigﬂ;\bﬁé BF ste meric Jomtr eﬁh&hﬂHﬁaﬁw‘e“ﬁE%‘F al |

typés of chronatog ut not mte
perf or,manc ewhichy forn possesses qyoRgtiss, ussiil umrthectrreairrenbgfr thp rtysaasesr gr GUM:M!QIDS

s e gl R e S A b,

t echni ques.the treatment of sard\shsreaset on cbﬂitﬂtrmpeﬁrﬁemgatvetbmnawd rappermttahbwoﬂoal ns
the foll.owi ng ter rreanlnsdescrlbed eterms alkysl(y and

al koxy ZPncIRY; Earsoﬁ'cgﬁr QFtB'ﬁt fogna frra resolyfion ot I @eemic form by | o

t/\% gg/ ggclig Lfébrﬁ]eﬁll”katﬁin teSHnR{ueB asSsyhthekiB Grior @btﬁhuyra'wvsabﬁmg UWdteridls, by chiral
PCT/ | B97/ 018¥®thesis or by chromatographic separation using a chiral stationary phase) and hew to '

P;O g% Iecf)][ . g%éi@r%ae ERBEGCRr B tedtBnISof Sl DNES Al gdrtsiC B)-idtbBaRntisthERenCe
- preferred at all chiral centers in the compounds disclosed in this invention.

25 Conventional methods and techniques of purification and separation known fo
‘those skilled in the art may be used to isolate the compounds of this invention. Such
techniques include all types of chromatography, including but not limited to high
performance quurd chromatography. column chromatography using common

_ adsorbents such as silica gel, thin layer chromatography and the like; recrystalhzatlon

30  and differential (i.e., hqurd-quurd) extraction techniques.

- As used in the specification and appendant claims the followrng terms have the
meanings described. The terms alkyl and alkoxy include both straight and branched

chain radicals, but it is to be understood that references to individual radicals such as



made to for exanpl e isopropyl or isopropoxy, in which case the branched

chain isomer . IS neant.. ~ The term.hal o, unless otherw se
I ndi cat ed .l ges chloro, flouro, bronp and 5 i odo. "The
terms " Adlwrr(l5 QMA# and "Ad-mi x-[err]" are synanynopus -nanes folFC'lénB g’glga'g?lt

used in this invention and sold by Aldrich Chem cal Co. The reagent
contains the chiral | i gand (DHQ) 2PHAL, the catal yst potassi um osnate
(V1) dihydrate, the auxiliary oxidizi ng42 agent potassium ferricyanide
and the base potassium carbonate. The reagent is used in 10 the asymetric
di hydr oxy| aropyh opproppxf émbrace paly thexgfeaightichais sadical yniapsiraferanemisspeeifitallt ens e

f1.0m Sepr acta, K Rl oBRLIH Hec BRAGCFURA Suns HE Bofhed S RcRlep s+

"Ad- m x- [ eriglieapt.e synonynous names for a reagent used - i.n this

I nvention and saqld rich Chem cal Cq. The reagent contains the chiral
[T gand 15 ( DHTFBHRNEY hath siiss e idicate G Lies Bp%) Jofonpedk and t he
auxi | i agy oqghgli zi ng agent potassiumferricyanide and the base -
pot assi um carbonate. The reagent is used in the asymetric -
di hydr oxyl ati on Bie taraes; ‘Ad-mixsfe andacichmixe’ are synepymews names e raagetense
from Sepracor..,: . s S ' ' g,
1906 o Wbert i B infopbizR RS WaRHERGRILE, e BEFe Shtaltl GELRIATT.
an am ne niligand PHQ),BHALethg catalistfotassium osmaeAMh diydraié ittehawuxilianooxdizing g
group is attached. The_term. protectin oup" defines .an .organi. c
Lt pal i 2980T BassAT FSr B IAR a0r B0, AR PR L A, TR TRoRent OB Mt oy
where s@i d 8 auymingtrid@inyaitikgiation of dlefing, TRE eddgent iwisbid byAldiRpenders licsnsey
ot her substrates or reaﬂents used to transform ?é[_her funct_lg(r)gg%7
groups wi t HToim (3aprarsr.clvgy af Marbergugly; Massaghysels.: (68 ANCich ratalog: o or
i nt er medi atﬁa}e%f ransition state nol ecul es formed during such

S

reactions. I'd protecting group is readily. attached and renoved _
under mild condithesiaans PdempeB candiAdtnainPe dresynpryepusgames ien ateagent used

- C8).al.ky| anino, - NRL ' . -
(SLerr L. g 8B s gt o ABBSLCASETE) MBS Sl e s lonnd
are as 15 l(DgM)EML,hﬁe%aﬁai%mvmtasgmm osrc?a;ce (V1) 'ﬂiig’dtdmf, rthé saugﬂlgltyl exitlizingi ng
r “in r. pvhi r ily., . ' . .
~nucl-eophi | AGRRE PHIeFRIM tericyanKle Antithe bse porassu,carbarr. | U (ogsTlisused in
carbon at onhk @asyimetticydrdx9RNoHEF dIETEP The retddeACis 86ld by Adrichiuhdbefidemge

- group: -~ -« Rref ers edif eaving. groups are .chl.oro and..or ganosul fon on%/- c e
groups. Parffena jfapracpr, Ific. of Marlborpggty gyiagspgiusetts. . (see Aldrich catalog, 1996-97, ‘

- PCT/ 1'B97/ 01364 Aag) IS e - - 43-
preferred |l'eavi ng” groups are organosul fonyl oxy groups. Particularly
preferr2dd . TShegtenndprlotastad amipcyincludes an eminst nitiogan atemngiga RNH; or

or i £ oA e S piotsegnb 8tB I kachaR ThENerPrpRabbIRPEST TRIGACRY | DUV,
a base whi cérganib eadical deithtio rézaly attachieddo and detached from said nitrogen atom, _
“where said group is not susceptible to reaction with or degeneration by other
_ substratés or reagents uéed to transform other functional groups within the molecule
25  to which said nitrogen atom is attached or intermediates or transition state molecules
forméd during such reactions. Said protecting group is readily attached and removed
.under mild conditions. Preferred protected amino groups include (C1-Ca)'éllkylémiﬁb,
-NR?CO(CH,),R’, -NR*CO,R® and '-NR3soz(CH2)pR° wherein R®, R? and p are as
defined hereinabove. _ | N
30 .. The term “suitable leaving group” includes a group which may be readily
displaced by a nucleophile which has a greater affinity for the ppsitively charged
carbon atom to which said leaving group is attached than said leaving group.
Preferred leaving groups are chloro and ofganosulfonyloxy groups. Particularly



5 mixture in which said base is to operate, increases the pH of the

reaction m'xture or operates on the substrate to renove a proton from
sai d subs 21264 ot herwi se render .~ said substrate sus

el ectr ophi 1t%ack wi t hout affecting other potentially Ee'%i?ée)@g%l ve
functi onal groups in said substrate. The expression

"phar maceutical | y-acceptabl e acid addition sal ts" is intended to 10
i nclude but not be limted to such sal t8%as the hydr ochl ori de,

hydr obr om de, sulfate, hydr ogen sul fate, phosphate, hydro en
phosphat e, poifeyelt {guingignaps are oraspesidfoayloxy groupgueérfwakaéy Peferr

et hanesul f sal ts

The acid ad ?‘f"g‘rﬂ"dﬁgwg Sr'cﬁ)pts %géj E‘%fﬁa%y‘@fbﬁgw"( c!:;Eﬁgneéségn‘?lw ‘%’éﬁt ion are
readily toluewsa@my@ybp—nﬁmbenzemsulﬁmytmg er h'emtrebeﬁzenhmliooy&pmnds

di scl osed in thi nvent i an ropriate ac ent e salt is
of a nonobasic Q’E‘Pae’('b sé"tgbq?wgsﬁ)}'&a‘b‘?ﬂ“ﬁ%sg% l%{:l'hémhen add%ﬂﬁl 8ffde, the
p- t ol ueges WikRAhSvhidH Eaid BESes 20 ob&%té\)ﬁiﬂ?m%l tﬁé)ﬁ Moptheredititmshixtiaé b

(e.g., the hydrogen sulfate, the succinate) or the di hydrogen formof a

tribasic a@perateson thesulstrate framoves B"QEW ﬁ?lﬂﬁl‘i’a&”émf @tﬁé" eiherwiseyender | east
one ol ar  egiyl Akrak sﬁQ&SﬂEﬁ% |eréctrophmc oﬁ?‘éf?e%ﬁné’ﬁthfepﬁlql Riighy! S
enpl oyed. However, e

ts as su ate, the 20 m sdcci nate,
t he hydr ogeeaqﬁlheﬁ-pmwrmlgrouphm pridspbsirate.ar e desired, the appropriate

and exact chem & e e e .
base and the c'% ei‘gfg&%b B'ionvenl en@ g&gétngfé é\é’%&c%&’% Fjsv %PBFS i

whi ch tibe. dﬁ:h.ldeegbta'aiétbe llmltedftmramhpsaltstasthu hgadmcmmier \gydrebtwludaoédmtad by f
concentration an itign of a r e a on o
a non- sol-vayerogeR h%%?tecdﬁ‘?émqi%tt B)S‘i’f"%‘?" lﬂ;“’FM% BW&PQB‘*’%" algy a E%a jueous
sol uti on ofsysdndle ttdte, methanesuifonate (nhésyl&ﬂé) éﬁﬁ@@fu@h@édlf&na’té fobAdtbrsalfshe
necessary starti ng materials for the che al reactions di scl osed

herein may be pr @SMW'O&S@B\EBﬁﬁhéé:omwwdﬁﬁvhﬁ&r@éﬂb‘&’%m" are regdily m
standard oy ne%ew&mfﬁwa&me&rﬂsmsedm@mhe?ﬁtemfnok

ref erences. e tec |ques found-therein na appl i ed direct to the
synt hed§bés @h awropnlattmmd sWhen ithysaitis of aananobesic acdde.odithe bydrpchlpride; she

reference qr I ar
functi onal ?‘ 9'%?}/0'&@%6@38' ‘g@‘s@g Li'fg?ﬁtg tﬁg%c?%e)ttﬁe ﬁ?%&&p%?m%?é ‘{}%es "!r’rpl es
~which fol | ¢ag., ttmmmogﬁremlfatd traa:smty:ate) @ndmeadiwwugertfnnnsfatnbasma@d used. |
ggf;i 13?1@?2 g., t ng: hyéjrgaeer\a/ bﬁgslp ate {he cltr.'ge) B%:neast one molgr equlvalent and usuallym'k o

" PCT/ | B97/ 0%3dlar excess of the acid is employed. However, when such salts as the sfiffate, the
but oxycar bonyl ; Cbz, meani ng benzyl oxycarbonyl; THF, neani

t et r ahg@r ofgisyccinate, thﬂﬂvydmnmgsmaﬁephghermﬁmﬁteere Wedzgampn@pnate
N- et hyl - fﬂgre&gét b m%%gf acnm% | Jgehh @?Fe g%nd
ani n

meani ng 1, i met hoxyet i methyl's OXI and TFA, -
meani ng tr|abi¢a5eoan\anlezwtlu@ombln¢umecase&entﬂn@marhuchtbemsureﬂ/mt al kyl" neans
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The pres emsolvama:rrtbycsimple adHItaua bf ahed-sbbvehmntﬁamt bmwengatibremﬂyayopﬂrﬁzaemr it
25 of an aqueous solution of said salt.
I not commercially available, the necessary starting matenals for the chemical
reactions disclosed herein may be prepared by procedures which may be selected
from standard_qrganic chemical techniques found in standard oigahic textbook
references. The techniques found therein may ée applied directly to the synthesis of
- 30 known starting materials described directly in that reference or may be applied by
analogy to compounds having similar fmetionality to achieve predictable results.
In the Examples which 'follow, common chemical acronyms and abbreviations

~ are used. These acronyms and abbreviations include BOC, meaning tert-



shoul d be understood that the invention is not.limted to the specific
det-ai l's of these Exanpl es.. WO 98/ 21184

EXC;/”L :327@%%;5%184 _ ' " CH Pcrrqs97/o13€";‘_’ _

N (5-Vinyl -pyridin-2-yl)-acetam de. A solution of of

N- (5- br ono- pyri di n-2-yl) - acetamde (4.30 g, 20 mmol) in
acetonitrile (15 m) and triethyl ami ne44-5.04 nl) was 5 treated with

pall adi um acetate (45 ng, 0.2 mml) and tri-o-tolyl phosphine (203 nyg,
0..66- mmol butokirrbonyt; Chz, meaniph deazyloxycarbon@sTHF emeaa:mg tetrabydiefurar) psi g of

- et-hytene - ure and.h for 66 hou The
reaction PM(F -J?%afwid'@& Yagrm E%'H?gﬂms meamngl\{ %'Byq?lidfmgdBMen
phosphat e plughfr@N, NQilﬁheMyldébiaﬁu@ DMIE, rBédhihg wea;mbmox Kane; DMSO, aqueous
phase was extracted with ethyl acet ate twice nore, e combi ned et hyl

10 acet meanagdimethylsulioxds;as dhAvmeaning diftiomaapticird phbees uedk te ~ bri ne

d drged; " d d
vapor S ol ower alkyr meprS SHAT 8 ey, e St J6ker e, iyl o 20 27 aky
crystal | i alkaneydoxquand Iagerra}wloa:y réfeatoi groups containihg bne to four carbon atoms.
S ARl G817 Gl g
“H; 7.76 éﬁoxﬂtﬁ bé undféﬁstooﬂ thet thelinoéntibn id nbd limitfed 43 tHedspetflic details of thdse 5
-(d, 1H); 219 (s,3 H. M5(A): mz = 163 (MH err]). [err]

Exampiess. \ji nyl - pyri di n- 2-yl ) - 2, 2- di met hyl pr opi onani de. A sol uti on
of N-(5- br omopyri di n- 2- 20 yl) -2, 2-di net hyl propi onam de (5.60 g, 21.8
mol ) in acetonitrile (20 m) and triethylamne (5.49 rri) was

treated with palladiumacetate (177 ng, 0.8 mmol) and tri-

o-tol yl phosphine (795 g, 2.6 mmol ). The m xture was placed in a pressure
. reactor ' under 130 psig of ethylene pressure and heated at 85 C
for 18 hours. The reaction m xture was cool ed, vented, diluted
~wWith ethyl acetate and filtered. The ethyl acetate

s ¢ . . N . LTI A P -




25 solution was washed sequentially with dilute citric aci.d wat er and

brine and then dried - over sodiumsulfate. ‘The dried sol ution was -
filteredwvamd2etBdpor at ed. : Chr onat ogr aphy of the rECIIBIBOBH? Silica
gel, eluting wi th dichloronethane/ethyl WD 98/ 21184

PCT/ | B97/ 01367 - 46- _
acetate (24:1) afforded 3.92 g (88% Qis_the title product as an oil. "H NWR
(CDCI3): [err] =821 (m 2 H; 803 (br, 1 H; 7.76 (d of d, 1 H;
"6.63 (d of d, 1 H); 571(d 1 H; One (d, 1 H; 1.29-(s, 9H).-I\/B

(d): mz = 205 (MtH err]). Exanple ree [err]
- N-(5-Vinyl -pyridi n-2-y|)-carbam’Eacid h ster. -A solutt+on—of————-

(5-brono- pyri di n- 2- yl) - cafpbam §§ ¢ hyl ester (1.68.9,._ 7 2 rrm)l) o
in acetonitrile (15 m) and trigthyl nine (1.84 m) was treated with
pal | adi um acetate (65 ng, 0.2 angNtri- o-tolyl phosphl ne (295

“nmg, 0.97 mmol). The nixture was pl eﬁed |n a pressure reactor under 130

psig of ethylen rressure and heated ].C for 18 The
reactionmﬁﬂiﬂm é’kg{{?‘?rﬂ'@’@d’ inre %‘g'hyl acetate

~and fil teé@éiamﬂaemetofylzo mmol) nﬁeeétahmédsm)%d%éthyﬁﬁ,msmw Wasal |y with
1M agueous citric acid, water, brine dri ed over SOdI um : _

sul f at®e afeated witsrnaliadigmeacetate (4502 r@vdbandtréa-tolxlnhosphme (202 m%lue was

The 1it o gbaimed The hEpLe AaEncarn arHeRtt fodhdUile s d pHor F@?@‘ﬁ"k&f

(CDA 3): pressire-and.heated at 85 °Cifpr 68 hefyrs. Fhegedalion idure Wa9Zodgled, vbnte)d, 7 77

ES O;H;j %%;%%ﬁ“? onqﬁée%eawgiﬁw%ﬁ?sgb 4 ﬂn p?:i 6.6) and t'a_&yl ace?a?e (ghe L H)3. 81_ '

- Exanpl e Faq'&ous phase was extracted with ethyl acetate twice more. The combined@thyl [er r]
20 (R-N(5-(1,2-Di h rox-eth %\%ﬂ%rldln e{#f? acetam de, A suspension
of ADM xaestate ﬁxg"ads were h?ﬁd Phesrbgtepyfres,ffine. %ﬂ?tdé&‘FSIWEQOO m )
was 00 Cghdifn Sulie! hﬁea&ﬁaeg (N'éré’flfbféd and ovapdhitpil Bcio de geedpricle, (.52
g, 40.2 nmol) was added followed by 2-propanol e mxture
was sti rrthe tile psodust a§ afieky crystalipa residyed Reesystal lzaz@n[f@mfﬂzylfor 12 hours.
l[‘le”e q fOrqutgﬁd%i?lﬁhgiaﬁe‘&a%e‘&@fﬁn&@ﬁhl&ée%p%d"' 9 OFLNMRYEDLL S £50- 4 9).
' - 8.55(br, 1H);824(d, 1H);8.15(d, 1H); 7.76 (d of d, 1H), 6.64 (d of d, 1 H); 5.73 (d,

st D5 528 (1 219083 H). MS LGN m/Z =163 (MEH).. gt vamiingito e v i

mide. A solution of N-(5-bromopyridin-2-

20 yl)-2,2-dimethy|propionamide (5.60 g, 21 8 mmol) in acetonitrile (20 ml) and
triethylamine (5.49 mi) was treated with palladium acetate (1 77 mg, 0.8 mmol) and tri-.
o-tolylphosphine (795 g, 2.6 mmol). The mixtdre was placed in a pressure reactor
-under 130 psig of ethylene pressure and 'heated at 85 °C for 18 hours. The reaction
mixture was cooled, vented, diluted with ethyl acetate and filtered. The ethyl acetate

25  solution was washed sequentially with dilute citric acid, water and brine and then dried
over sodium sulfate. The dried solution was filtered and evaporated.

Chromatography of the residue on silica gel, eluting with dichloromethane/ethy



25 and then diluted with 500 M of 2-propanol and stirred for an

addi tional one hour. The ~mixture was filtered and the al cohol i c phase
was separedesi2zHas4 evaporat ed to WO 98/21184 PCT/IB97/01367

PCT/ 1 B97/ 01367 ' -47-

dryness. The residue was slurried in 500 m of 2- propanol and evapor at ed
again. The residue was dried to affgord 6.35 g (80% of the title
product as colorless crystals. The crystals were recrystallized by

di ssol vi ng, | t]

2- propanol 2 5%8(&?18 %!f]odg%%ggﬁ g@?@?oﬂ%‘ﬁl%@}éd&% & L'?éguiﬂh CDC
-184-185 [eéelz@ (m, 2 HY; 8103](bt, \NR; ¢ I8Ha-0fld) 1 HP %ﬁ(&addmlﬁ)ﬁ (@, 9&) (51251 H);
7.68 (d of 1% m 2 H; 2.07 (s, 3 H. M
(Ad): Mz eel 169 1 ﬁ&ﬂ)]wsfﬁimfal—mmﬂ'bh -4.52 [err] (c = 0. 05,
acetic acid Anal ysi s: Cal cul at ed Herr] N2G3: C, 55.09%

H, 6. 17% N,) 12. 28% Found: C, E&‘Wé [5 97!%) N, 13. 96% :
Exanple Six [err] _
(R S)-N-(5-(1, 2-Di hydroxy-ethyl)-p i di -%etam de. A vi gorously
stirred m xture of potassium 25.56 g, 185 mmol), potassium
ferricyanide (60.9 g, 185 CHp@0I ) (vinyl-pyridin-2-yl)-acetam de
(100.0, 61.6 rrm)l) in water (120 m® and 2-propanol (120 n) was

PR I el g, Wihiin o Gtenp ol

~separ at ed ? earbaﬁaoaébi@memwaﬁéﬁu\m <2 FrintolEiel acbtoRitrile (TEml)apde Wi th 120 m
portions o ropanol. The residue fromthe a%ueous hase was tri turat ed

Wi th hot 2tnethy mlm 6héh B1l) wasfeeated,with paladium aratateds 05 BMeB@nd tri-
concent rat@@ol?ﬁﬁogﬁl (Q?@hﬁ;ab'gy mmol) Thé ﬁ%(tWet\ﬁaszplQéééﬂﬁ%CHressW@réé&drdue was

triturated w [tered, washed with 20  ether and dried to afford
10. 61 1P (SMerdﬁom@ czﬂethyderprmmeammt@ti at WﬁQ for §8hors. e reactlonleo 162

168 (a or Mgty WS CoBRVEER bR picked i Sy Goopetmnd g 7Rl )1, 1D
(CG): nfz goekaré soMtibh avasWashed sequentially with 1M aqueous citric acid, water, brine

and was dried over sodium sulfate and filtered. The filtrate was evaporated. The

residue was recrystallized from dichloromethane-hexane to afford 0.758 g (58%) of |
‘15 _the tltle pmduct as colorless crystals mp 146 - 148 °C. 1H NMR (CDCly): §=9.04
. (br, 1H): 8.28 (d, 1H) 797(d 1H), 7.77 (d of d, 1 H); 664(dofd 1 H); 5.71 (d, 1
H); 5.26 (d, 1 H); 3.81 (s 3H) MS (CI) m/z = 179 (M+H").

X le Fi
OH
o l N OH
CH/:,,U.\ - N

_ ide. A suspension of AD-Mix-B®
(56.33 g) in water (200 ml) and t-butanol (200 ml) was cooled to 5 °C and N-~(5-Vinyl-
pyridin-2-yl)-acetamide (6.52 g, 40.2 mmol) waé added followed by 2-propanol (400

20

mi). The mixture was stirred at 5 °C for 12 hours and then at 20 °C for 12 hours. The

reaction mixture was then treated with sodium sulfite (60.4 g), stirred for 30 minutes
25 and ihen diluted with 500 mi of 2-propanol and stirred for an additional one hour. The

mixture was filtered and the aicoholic phase was separated and evaporated to ]
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Exanpl
T S‘%e’@’(zléﬂgww (1. 2- (D| hydroxy et hyl ) - pyr di n- 2- y1 ) - CFHBHAEL; o

met hyl ester. A suspension of AD-M x-B[err] (2.80 g) in water (10 m)
and t-butanol (10 m) was cooled to 5 [err]C and 5 '

N (5- Vi nyl - pyridin-2-yl)-carbanic aci d-#€thyl ester (0.356 g, 2.0 mml) was
added. The m xture was stirred at 5 [err]C-for 18 hours. The reaction
m xt ure wadrynbss: Theeeesisise was slurgied in §oml, %—gtopan@amge@agqrate@tagairedTmQ)r an

ddit | 0 t t
oot at o St HE G BbREE 3861 B8% BEtne it prodtcf s boBRL IS e |
wat Ier agg bnysmwaé récnyeﬂ:haeflbyedspmvmg@dhbt@l@d’éfggdﬂﬁfd,(ﬁﬂgﬂ%@ﬁ%ld @lfitht Rlﬁ/R
title oau COl or S .Cr err
{CO [ er ] BRI coRBnaNY irpding thiahve the Htie BFRgySias chisths, mp 14188 &' 19
(7 531(6*5 f114NMR tamsdld55s Efszzlw H)37§§éxs1 Hf ﬂs (6301“87104)1 ab2(t 1H; ) 3.41
344 (m 2H) 207 (s, 3H). MS (CI) m/z = 197 (M+H) Optlcal RotatioH4.52 Ters] 15

( R) - N ( 5- (9:0: BFatiAcis), Apisie; Caloyiated for GeHiMaOs: 6 BROR% FVEAT %M de. A
?nu;spensiom?zg% rc65un[aDc[\/l]55é4§yogH(|\|]_5,g(7%-4»Q1:g§;6%n water (5 m) and t-butanol (5
was cooled to err an _
(5-vinyl - pyridin-2-yl)-2, 2-di met hyl F3BKE8M% de (0.204 g, 1.0 mml) was
added. The m xture was stirred at 5 [gyy] C for 18 hours The reaction
m xture was then treated with 20 sodlumslflte 3.0 g stirred for 30
m nutes and then extracted wth_dichl The di chl or onet hane
extract was washed with water a briljne ampd t hen dr| ed and evapor at ed
to afford 0.230 g (96% of the fitle ct as colorless crystals. np 105-
106 [err]C. [err]H NVR (CDC [6Hg] H [ =8.21 (br, 1 H; 810 (m 2 H);
761(mofd lH) 470(m 1 H; 3.6 (m 1H; 3.57 (m 1H; 1.25

(s, 9 H. ide. A vigorously stirred mixture

_qf potassnum carbonate (25.56 g, 185 mmol), potassium ferricyanide (60.9 g, 185
mmol) and N-(vinyl-pyridin-2-yl)-acetamide (100.0 g, 1.6 mmol) in water {120 ml) and

""’ A ‘"‘"2=15i‘bﬁi§i‘i’i‘d§¥fﬁﬁ-‘*‘.fﬁ*)"i‘é'&és*jﬁ'eatedWith '-pdtas"si'um osinate V) dihydrate (46 mg, 0.123 7 e voam T wnli

- 15 mmol) at 25 °C. The mixture was then:stirred for one hour. The mixture was
| separated and the aqueous phase was extracted three times more with 120 ml
portions of 2-propanol. The residue from the aqueous phase was triturated with hot 2-
| propanol. The 2-propanol extracts were combined, concentrated énd azeotropically
- dried with 2-propanol. The residue was triturated with ether, filtered, washed with
20 ether and dried to afford 10.61 g (87%) of the title product as an off white solid. mp
160-162 °C. "H NMR (dmso-dg): & = 8.22 (d, 1 H); 7.99 (d, 1 H); 7.68 (d of d, 1 H);
452 (t, 1 H); 3.44 (m, 2 H); 2.07 (s, 3 H). MS (CI): m/z = 197 (M+H").
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Exanpl e Nvoosriigs [err] (R)-4-Ni tro-benzenesul fonic i.%lr 7101367
2- (6-acetyl am no-pyridin-3-yl)-2-hydroxy-ethyl ester. sol ution of

(R -(5-(1 ,2-di hydroxy-ethyl)-pyridin-2-yl)-acetamde (0.294, 1.5 nml) in
5 anhydrous DVF (3 M) was treated with triethylamne (0.63 g, 4.5 mmol)

and cooled to -40 [err]C. A sol ut°|4 n of 4-nitrobenzenesul f onyl
chloride (0.332 g, 1.5 nmol) in ethyl . acetate (3 m’) was added
dropwi se. After 45 mnutes at -45 : m xture was stirred for

one hour at 20 [err]C The mixture was then dyjuted with et hyI -acetate and - - ..

washed sequentially with water, twice with p
water 10 and brine. The et hyI et at
sulfate, filtered. and . evapolgt ed. _
1, 2-di chl oroet hane to give 0.381 (6 of the title product as
colorless crystals. np 116-CBQO[er r§C W|N deconposition. [err]H NWR
(dmso- d[err]) 8 836(d 2H) 116 (d, 1 H); 8.04_(d, 2 H; 791(d 1
H; 7.62 (g 39 . 4..81 (d qf .d

2H); 2H); 270t ] 5 Z —ITI=I5 (v '
Exanpl e Tegf AD-Mlx-B""’ (2 80 g)in water (10 ml) and t—butanol (1 0 mi) wﬁ%-booled to ¢ hnd
(R) - Tol uene-4-sul fonjc_acgid 2-(6-acetyl am no- &Xl‘ldln 3-y g 2- hydr oxy-et hyl
est er. 5a M- (S-glmyf—pany}-z-yl)-carbamlc acid methyl ester (0.356 g, 2.0 mmol was added. _

(R) N-(5- (ﬁh@mmgw :rr%&%ﬂﬁcﬁw 18#':61&@ ’rh% el 6@%)?.%(»»{ Ctﬁe,gtre&@a ol )

dr ous ridine ~ Was coo and treated with
p t ol uenes\uith sodiim sulf te (30 @)r s’nreec(fseaaadgtlomzommufps and thes extratiedn. The

cool 1 ng batiradries Biin Sk dopfeed e M destate xedth velp Hrhéd ang gRlhad'®
t errper at ur\mtl‘i water 'and brine and diteri andxévaperated to dffond 4ty (9634 )auf thedlitkes ol ved in -

28 oocth Mgl s GSUSR! W15 180% I RAMY ol 52 H80% 95, ™) ane

concen1t at
8.09 (d, 1 H); 7.75 (d, 1 H); 7.53 (d of d, 1 H); 4.55 (m, 1 H); 3.60 (s, 3H),347(m 1

H); 341 (m 1H). MS (Cl): m/z= 213 (M+H)

6.6 buffer (0.1 M phosphate),
i ed over sodi um
The|resi due was triturated with

bt

A suspension
of AD-Mix-B® (1.40 g) in water (5 mi) and t-butanol (5 ml) was cobled to 5 °C and N-
(5-vinyI-pyridin—2-yl)-2,2—.din‘iethylpropionamide (0.204 g, 1.0 mmol) was added. The

~ mixture was stirred at 5 °C for 18 hours. The reaction mixture was then treated with

20 sodium sulfite (3.0 g), stirred for 30 minutes and then extracted with dichloromethané.

The dichloromethane extract was washed with water and brine and then dried and

evaporated fo afford 0.230 g (96%) of the title product as colorless crystéls. mp 105-

106 °C. 'H NMR (CDCly): § = 8.21 (br, 1 H); 8.10 (m, 2 H); 7.61 (d of d, 1 H); 4.70 (m,

1 H); 3.64 (m, 1 H); 3.57 (m, 1 H); 1.25 (s, 9 H). MS (CI): m/z = 239 (M+H").

25 . '
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agai n. Thwosmitgie was treated again with nmethanol and tol usmgrBoyeIsyt he
resi due was di ssolved in ethyl acetate and washed sequentially with
hal f-saturated brine, brine - and dried over sodiumsul fate. The
filtrate was evaporated to afford 102. 244 (80% of - the title product
as-light buff crystals. Recrystallization from ethanol -cycl ohexane 5

afforded the title product as color N als. np 124-126 [err]C J[err]H
NVR (dnso-d6): [err] _ :10.5(bk2§@m%&8%, .21 (d, 1 H,; 7.94 (d, 1 H;

.68 (d, 2 Hy; 7.51 (dof d, 1 H,; 7.0H (d, 1 H; 5.87 (d, 1 H,; 4.76
(d ofd 1 H); 4.05 (d, 2H) 2.41 (s} 2. 10 , 3 H. M5 (d):

mz = 351 (MtH err]). cal SPq (c =-1.19, acetone).
Anal yS|s Cal cul ate for err]H[err]NZOSS R4.85% H, 5.18% N,
*.99% Found: C, 54.91% JL\ 34% N, 8.06% NO,

Exanpl e El even C%"éjr NN—(5(2 xo-[ 1, 3]d|oxolan4

yl)-pyridin-2-yl)- aetamdo Asol ution of (R S) - N-(5 (1, 2-
di hydroxy-g,ﬁh)/

1, 1' - car bonyrd 0. 648 ¢ ‘ was stirred at
20 CC for AlsolLl’nourOS(f&h@-(ﬂkﬁéﬂhydroxy-eﬂilubwndlaﬂesd)-mldh|(@,ﬁ%,a‘bﬁmmol)' fre

has. seriur aehvaRirENE Gl Bes vaRld i ltnypmnd e % s iRl ©
times wth-494Q. Aaohktiah of 4-hitwbenrdnesaiforng! chidridec(0133Rey, ¢ 8 mol)dn ethyk

washed with brine, dried, filtered and concentrated. mato raphy of the
st due. 208csTBle i was geed SioRMSRy ATCE 15 BVOMED Bt G TRARNGE (1. 1)

fforded O Shwi
135-139 [ers@'f%’. ﬂ’f g’:’%ﬁé ﬁ\/l?\go( Gooth té‘?drr%%aertg%?ht *ﬁ‘ﬂé(?gn ﬂdﬁ%hg 11 (d, §
H; 7.93 (WashedjsemeH)ially with waited Stwids, with bl 6. erumsierm 1 MPN}Sphéte}Wther 1 H:
|23C$-/9| ‘gﬂi /0 i:'é%llanne g’l% Qathyrgcetatg ?aye‘ was L.Ined ]a?/er sodium sulfate, ﬁM\Qeg %1184

evaporated. The residue was triturated with 1,2-dichloroethane to give 0.381 g (67%)

of the title product as colorless crystals. mp 116-120 °C with decomposition. *H NMR
(dmso-dg): 8 = 8.36 (d, 2 H); 8.16 (d, 1 H); 8. 04 (d 2H);, 791 (d, 1H); 762 (d of d, 1
mmu i 89 (d, 1 H); 481 (d.of d, 1 WYy4:24 (4, 25)); 206 (s 3H). MS (Ch): mlz= -129

" - (M+H"-0,NCgH,SO;3H).

20  slurry of (R)-N-(5-(1,2-dihydroxy-ethyl)-pyridin-2-yl)-acetamide (71.2 g, 362 mmol) in
anhydrous pyridine (362 mi) was cooled 'to 5 °C and treated with p-toluenesulfonyi
chloride (69.18 g, 362 mmol) in one portion. The reaction mixture was stirred at 5 °C
for 20 minutes, then the cooling bath was removed and the mixture was stirred at |
ambient temperature for two hours. Thé mixture was then concentrated, dissolved in

25 30 ml of methanol, concentrated and dissolved in toluene (300 ml) and concentrated



-51- ' ‘Exanpl e Twel ve

CH [err] (S)-N-(5-(1.2-Di hydroxy-ethyl)-pyridin-2-yl)-acetani de.
A suspensyowsofiséD- M x-[err] (35 g) in water (50 M pcamsbrdiFropancl
(50 mM) was cooled to O [err]C and N (5-Vinyl - 5

pyridin-2-yl)-acetam de (4.05 g, 25 mvol) was added. The m xture was
stirred _ overni ght at 20[err]C. :Igb(_a reaction mixture was then treated
with sodiumsulfite (37.5 g). THhe 2-propanol was decanted. The

> or opanor a1 sl e ReRBF San bl elarfl o toyape B RS E8” 1"

al cohol i c wag answeemr@hwaaaam viashie@'seguartidlly With halk-batatateddsine; brine—— =

concentrated to 10 afford a yellow solid. This solid was reslurrled in

hot 2-pr op%l?%q’"etdz‘!)’eﬁﬁﬁ‘d'ﬁ'ﬁcfuff?t?t dheditrate was evapofateg)te afiord102.2,9 (80%\pfe
product. T lﬁl Ié"%?orﬂcﬁﬁgdfg glcijff grygt#] stalﬁfétﬁh‘?rofrpOtﬁ%ﬂol—cgclohexane

Acetonitri tion was co precipitate the
pr oductd aﬁorded fméﬂblmmabmlowsms’taled mpvi24r1 2BC. aIrtINMR (devseeleh:d af f or d

9 00t 188 EF g B i o, T (e G ABIRES T o T 23gla’ o7

(E>S< 3I I—DThHﬁs(gﬂOd 11H)z4.76 19 df ,M H); 4195 (d, 2 H); 2.41 (s, 3 H); 2.10 (s, 3 H). MS (CI):

anpl e irte + err . o4 a

(RN (5. Rt 271 g ToehRotetians 36 18k: (6 398, Rsaganesy Analysis:

(R)-tol Ue“@alﬂulﬁtﬂdffef‘t&t-lgb § c, 58.85%; H, 5.18%; N, 7.99%. Found: G, §4.91% U -
(6-acetyl am no-pyrid -2-hydroxy- et hyl 'ester (200 g, 0.57 nol)’ in THF
(2.4 130 wa&34%; N, 8.068e| ed to -15[err]C and potassiumt - butOX|de (542 m,
.0.542 mol, 1 Min THF) was added V‘%@u&%%%y at -15[err]Cto -10[err]C
over atwo hour period. Stirring d at -15[err]C for - an
‘additional 40 mnutes. The reaction mxture was @Oiltered with the aid of
Celite[err]. + The filtration was done thrgugh cloth precoated with
Celite[err]. The filter cake was 25 washe® w\h tetrahydrofuran. The
filtrate was concentrated under vacuum 10 af or gO WO 98/ 21184
PCT/ 1 B97/ 01367 _ 9] - : '

o dlhydroxy-ethyl—pyndm-z-yl)-acetamlde (0.382g, 2 mmol) and 1.1 -carbonyldnmldazole
15  (0.648 g, 4 mmol) in DMF (3 ml) was stirred at 20 °C for six hours and then
concentrated under high vacuum. The residue was treated with water and ethyl
acetate. The. ethyl acetate was separated and the aqueous phase was extracted
three additional times with ethyl acetate. The combined ethyl acetate extracts were
washed with brine, dried, filtered and concentrated. Chromatography of the residue
20 - on silica gel, eluting with dichloromethane/methanol (1:1) afforded 0.078 g (17%) of
. theftitle product as white crystals. ' | S
mp 135-139 °C. 'H NMR (dmso-dg): 5 = 8.41 (d, 1 H); 8.11(d, 1 H); 7.93 (d of d, 1 H);
- 5.85 (t, 1 H); 4.84 (t, 1 H); 4.47 (t, 1 H); 2.09 (s, 3 H). MS (Cl): m/z =223 (M+H*).'



-52- 300 mM of an oil. The oil was diluted with 1.2 liters of
hexanes which resulted in the formation of a solid. The suspension
was stlw(;egh/ﬁlwoomtenperature for one hour to gpeTmsaloese he -
solid. The suspension was filtered and the filtrate was washed with
hexanes to afford 80.0 g (78. 8% of the title product as a solid. np
96-98[err}C. [err]H NWR 5 CDCI[gJir]) [err] = 8.70 (br, 1 H; 8.21

(m 2 H,; 7.57 (d of d, 1H); 3.86 (M 1 H; 3.17 (m 1 H); 2.83
m 1 2.19 3 . d 79 (MrH err :
"'(Exarrpls)Fourteeﬁls S )W( rerrl). OH,

“Terri (R -N-(5-(2-Chloro- 1- hydroxy}ﬁthyl) pyr|d|n 2-yl)-acet am de.
A mixture of (R -N-(5-(2- 10 :

chl or o- 1- hydr oxy- et hyl ) - pyri dif- 2-y

acid 2-(6- acetyl am nqgt pyri

-was dissolved - in 604 nm of N At ol . The solution was heated to
obtain a clear solution andthenm i t tNum chl ori de (10.3 g, 0.243
ol ) was added. The reaction m xture was heat ed under reflux overnight.

Addi ti on @@%ﬂg&%@@ﬁ%%&sﬁgn% opﬁﬁtl\?q o® 15 under
)

reflux f ure was cooled and
concentr z\t’s&d) inrwate:c(ﬁo i) immzmmoHM) pas cotled ied °© mmcs-vmlyy | acetate

and hal f - ur at ipe. e | a e ar at nd the ethyl
acet aPe PYGdip- 2\7\)61)539%???5’& (3%5 28 E'g 8§‘§tjﬁ§ F’é‘é"‘rg e aqueous
layers wenBmightat 20¢. arké RUbtioRhRELIre Was then treated With Boﬂihﬁ%ulﬁi@%?% g). The

ethyl -acetate | ayers were conbined and dried with MpSO4 20 then

concent r aTkei2popancbias degastede stheuesidue wes siéted withiZnpropanal k§Qimbrandan t o
bt. | d
L S—— e e T O T

cake was Thesiteoholic portioms waﬂe;@mh‘inﬁca filterad and the filtrate wassaoingentoatedics

ot ny 1B aaieA Vel e o oS SR bt e B 124 I er oo )

aqueous HFRtdIZB0 g&ﬁlmp@bfp%dltma'l'ﬁsm drs%eﬁewm Rotssttiyl sedtaté @nipous sodi um
chl oride. The _ethyl ace was concentrated to afford an

oi | . The Acstanitritedd2 %\ﬁ%ﬁné‘i’f&ﬁ* Vi Séw'tﬁ'PP M@& gogled to precipitaia ¢ |IPERRUCE N or i de

(100 n) THeQQks s‘ié?ﬁﬂaé’@tﬁké&@v@kﬂn?lﬂrﬁ@ fitereaftb %ffard%)og Ga %z bt éreoﬁmme' de
conpound. er{ NVR (DVSO-df err d, 1H);

%8 00, (d} sok N¥R-{dimso-dg): § 822, 1 il% %%(css R 768 ofdt %44752 -3 72
- (m ]tsgw /rélg.gg((ﬁ\, 23 2.07 (s, 3 H). YIS 2R (v + 1.

OHnd (R)-tol uene-4-sul fonic
I n-3-yl)-2-hydroxy-ethyl ester (86.3 @)

PCT/ | *7-53-
e Thirfee
I
CH, H
A{R):-N-(5-Oxirany|-pyridin-2-yl)-acetamide. A solution of (R)-toluene-4-sulfonic acid 2-

20 (6-acetylamino-pyridin-3-yl)-2-hydroxy-ethyl ester (200 g, 0.57 mol) in THF (2.4 L) was
~ cooled to -15°C and potassium t-butoxide (542 ml, 0.542 mol.I 1M in THF) was added
~ slowly at -15°C to -10°C over a two hour period. Stirring was .continued at -15°C for-
an additional 40 minutes. The reaction mixture was fittered with the aid of Celite®.
The filtration was done through cloth precoated with Celite®. The filter cake was
- 25 washed with tetrahydrofuran. The filtrate was concentrated under vacuum to afford



Exanpl e Fifteen [err]
- (4-(2-(2-(6-Ami nopyridin-3-yl)-2-(R)- hydroxyet hyl amoni un) - et hoxy) - phenyl ) -

acet ate. chanical I'y“stirred slurry of the title co ound of ..
Exanpl e TW{’r%sgéHﬂESO ogm 0.2806mol, 1.0 eq) and the BCGWEBY¥YASHund of
Preparation Seven (99.4gm 0.477nmol, 1.7eq) in 5:1

(vol /vol)::Tol uene: DMSO (375nL) was heated on a steam bath. The slurry

becanme honpgenous at about 70C, and the52-enperature was naintained at
90-95C for 3 to 16 hrs. The solution was cooled to 10-15. This resulted in
the 10 f osoMivi ohambil.aTiws eiCwas tirited with 112 hers\yof Hexares wvtidherebdifiih thé). 561
nmol, 2.0 eq) was dr opwi-se- over.- a--gne.-hour.- euo(%éPﬁF resultl ng

| dd
honogenousf°§6'lat§‘?'? gie ﬁ%@ dﬁ’e SUSPeNSIQIWas S Eﬁ?fﬁtt’%‘?fﬁé‘?"ﬁP Alure, RUr toTHe

sol ution V8 SandR A2 dofd. OTfe gh@feHEi@nWas?ﬁt@bé'd and the mﬁaieahss Wadneddfith et er
(850 nL). After stirrin hases were al owedto

s ﬁpar ate, hexa.ms@atfwﬁ@%é) Qé'éﬁ@%) ottheititle peqducbaﬁ a pefido ram Eﬁ]gétféoﬂ'tNN@er g
T
it et o GRGereERY 1 P8 pr c°2 HHERBY B'or TSR Ll SRR A0

was taken Hp, 2.83 G 1), 2 BDETBH)aMS (C!): mieat Z(M¥H").he steam bat h overni ght.
The sol ution was cooled to. roomte@éerﬂturei - and the solids which
precipitated were filtered. (Thes the ami no acid of the
excess side chain which was used in the coughyng with the epoxi de.) The
acidic 20 solution.containing the title conpound was concentrated under

vacuumto a sem - solid. The sem Glreated with water and
then reconcentrated (twice) to r excess HC . The solid was
di ssolved in water and brought pH " pot assi um hydr oxi de. - The

sol'id which precipitated was GHy eNed aNd washed first with wat er and
then with THF. The solids were dr| d on the filter funnel to a weight of

22.5 25 D X iR Iltfge ROslerrlc

wat er and ) ter on t'0 renove
t he catbon c:hlbi'ne1 hydmxw—emympyndtmﬁ-ﬁ)jaaetdmde andc(amtzmaneaft-wlfdn;c amdaw-at i on of

AV X o A T T
= 7.79 (d, ethdnol %e&%)utloﬁ wWt-héatsd tb Botalih cledr ddlutioh ardHhed iBivpd ¢hlofde’9 (d,
I 5%@5& g, 0. 243 mo\i/)\Qvags,BalldzdleéB%'he reaction mixture was heated under refux
PCT /1B97/0
whs e rsyEmight: - Additioaal fithiuee u’donde (2:0 g) was-added and tha réaction was: heated
15 under reflux for an additional two- .days. The reaction mixture was cooled and
concentrated in vacuum. The residue was partitioned between ethyl acetate and half-
saturated brine. The layers were separated and the ethyl acetate layer was washed
once with saturated brine. The agueous |ayers_ were combined and extracted once
with ethyl acetate. The ethyl acetate layers were combined and dried with MgSO4
20  then concentrated to an oil. The residue was diséolved in tetrahydrofuran to obtain a -
hazy solution. This solution was freated with charcoé( and silica gel, stirred warm for
30 minutes and filtered. The filter cake was washed with tetrahydrofuran and the
solution was concentrated to a semi-solid; The semi-solid was dissolved in 500 ml of
- ethyl acetate, washed with half-saturated brine, once With saturated aquebus sodium
25  bicarbonate and once with saturated aqueous sodium thoride. The ethyl' acetate
layer was concentrated to afford an oil. The resulting suspensioh was slurried in
methylene chloride (100 mi), cooled then vacuum filtered to afford 29 g of titie chloride
compound. 'H NMR (DMSO-dg): & = 10.48 (br s, 1H); 8.29 (d, 1H); 8.00 (d, 1H); 7.73
(d of d, 1H); 5.88 (d, 1H); 4.76 (m, 1HY); 3.72 (m, 1H); 2.06 (s, 3H).



6.41 (d, 1H, J=8.51), 4.54-4.51 (m 1H), 4.01-3.99 (m 2H), 3.35 (s, 2H),

2.97-2.94 (m ' 2H), 2.79-2.69 (m 2H). M5-(APC) miz 332.2 (M),
314.2, 1596 98/4f164 9. _ o Prmrmﬁmmsﬂle
Br [err] 5 N- (5- Brono-pyridin-2-yl)-acetam de. A solution of

2-am no-5-bronmopyridine (25.0 g, . 144 mmol ) in acetic acid (50 m) and
acetic (25.0 g, anhydride (250 m) was %gated at. reflux for two hours.
The reaction m xture was then cool ed and poured into water (750 m)

with stirring. After one hour, the solution was adjusted to pH 10 with 50%
sodi um hydr oxi de and the precipitate was filtered, washed w.th water
and dried to give 26.5 g 10 (85% mPianigieFifieehe product: as-a--whi-te-fl-aky. -

solid. nmp 175-176 [err]C. [err]H NWVR (CDCl[err]): [err]— 8.29 (d, 1
H; 8.12 (d, 1 H; 7.96 (br, 1 Hyy 7.-78(d of OHs 3H) B
(E): mz = 214, 216 (M, opes) .

Preparati on Two [err] ' 0 Me

I met yI'pmer' de” A sol ution of
9, (17.5 g, 146 mmol) in dichl oronethane (25 m)

N- (5- Brono- pyri di n-
trinmethyl acetyl
was added to a sol ut} .
I n drchloronethane(lo n1) and trrethylamne(24 n1) dropvmse with
stlrrlng at 3642 LM 6 Ha :
m nutes, filtered dr| ed and concentrate

Recryst & | | Mﬂ?@?“fqaﬂ)‘rﬁtﬁ@@aﬂ@'g afftf‘ﬁ F'ﬁ%ﬂ°’29°‘6"dg°f(5@‘)6m%?'h'ftﬁ%“ {50 ¢9§“»pr oduct

2-yl) -

: a
KdetByviagimanilithi-etno pheh¥

= 8.82 (br

am no- 5- bronmopyri dine (25.0 g, 144 mmol)

as _a white Oiggsrﬁ&lat(b %Zhh@th%iﬁle%ﬁ@% h& of ﬂ’r@pa[a% ]éév d(fg%]rﬁ@ 'fﬂw?.»l [e”] )

Mz = 256, 2Beq)(invper (vplivalk: TolienesPMSQ (375mL) was hear;edgraz es@em bath. The

PCT/ B97/ 013 o
Pr epar at i Onsﬁm E%Cﬂ“éer p?mogenous at about 70 C, and the temperature was ﬁ%mtamed at

90-95°C for 3 to 16 hrs. The solution was cooled to 10-15°. This resuited in the

10  formation of a precipitate. Di-i-butyldicarbonate (128mL, 0.561 mol, 2.0 eq) was
added dropwise over a one hour period. The resulting homogenous solution was
stirred at room temperature overnight. The solution was poured into a mixture of ethyl
acetate (1L) and water (850 mL). After stirring for 10 min, the phases were allowed to

-~o+igeparate, at which time-a heavy:rad oil felt:utinto the agueous layer. The aqueous

15 layer, with oil, was.removed. The organic layer was waehed with water (500mL) and
concentrated to an amber oil. This amber oil was taken:up in 6N HCI (300mL) and
heated on the steam bath overnight. The solution was cooled to room ternperature, _

| and the solids which preciptfated were filtered. (These solids are the amino acid of the

excess side chain which was used in the coupling with the epoxide.) The acidic

20 "solution containing the title compound was concentrated under vacuum to a semi-
solid. The semi-solid was treated with water and then reconcentrated (twice) to
remove excess HCI. The solid was dissolved in water and brought td pH 7 with
potassium hydroxide. The solid which precipitated was filtered and washed first with
water and then with THF. The solids were dried on the filter funnel to a weight of 22.5

25 | gm. The crude solid was redissolved in 30 vdlumes of 90 °C water and treated with
deeolorizing carbon. After filtration to remove the carbon, the filtrate was cooled and
concentrated by evaporation of some of the water. The precipitate which formed was

~ filtered to provide 9.5 gm of the title compbund. NMR (400MHz, DMSO-dg + D20): d

=7.79 (d, 1H, J=1.87), 7.3_4-7.32 (m, THY, 7.41 (d, 2H, J=8.51), 6.79 (d, 2H, J=8.51),



-

N- (5- Brono- pyri di n-2-yl ) - car bani ¢ aci d met hyl ester. A solution of

2-am no- 5- bronopyridine (9.46 g, -20 mmol) and. _

N, N- di i sapoogyiiss hyl amne (3.10 g) in chloroform 5 (20 sttmy@misgded to
a solution of nethyl chloroformate (2.30 g, 24 mmol) in chl orof orm
(25 m) dropwise with stirring at 0 [err]C. The reaction nmixture was
stirred for 20 m nutes, flltered\,g'd the precipitate was washed Wi t h
chloroformand dried to afford 1 g (37% of the title product as a

ReiE '%4@8%%'% GBS 4 ONSh TR . S )
I\P/Irsegjglr ;t [ OQ‘Q)FOJ?'ZS - qu(ﬁ‘%pl\@% 313? 4®ﬂ$§r%1>?y2pk?e5rgly"l ég%tgam de.

Monomnet hyl ami ne (22 43 kg, 722. 15&&;1&@93_@3_ eq.) was added over a 7- hour
period.to a solution of nethyl-4-hydroxyphenylacetate (20.0 kg,
120.35 nol, 1.0 eq.) in nethanol (G1l.7 stirred overnight at room

tenperature. Methanol was then disfpl aced unger vacuumwi th ethyl acetate.
The resulting slurry (ca. I
3V

stirred at +10C for 1 hour,
then filtered and dried 20 - un uunNat 45[err]C to yield of the t|tIe

conmpound(1 8.68 kg 94% of theory) . np 124-125C. NMR (300 MHz,
d6- DVEQ) I8 in Oﬂ‘szluﬁén Gpﬁ-aﬁun&-%romopyndmeizgé 96\090 (m
2H), 6.86-

08/ 21184 144 mmol) in acetic acid (50 ml) and acetlc (25 0 g, anhydnde (2 0 mi) was heated at
PCT/ | B97/ Oﬂeﬁﬁl for two ho rs T]he reaction mixture was then cooled and poured mto%ﬂer (750
Preparation _
- ml) w:th stirring. Aﬂer one hour the solutlon was adjusted to pH 10 with 50% sodium
hydroxsde and the precipitate was filtered, washed with water and dried to give 26.5 g
10 (85%) of the title product as a white flaky solid. mp 175-176 °C. “H NMR (CDCly): § =
8.29 (d, 1 H); 8.12 (d, 1 H); 7.96 (br, 1 H); 7.78 (d of d, 1 H); 2.19 (s, 3 H). MS (EI):

‘m/z =214, 216 (M", Brisotopes).

Preparation Two

15

N-(5-Bromo-pyridin-2-vi}-2.2-dimet jonamide. A solution of trimethylacetyl
chloride (17.5 g, 146 mmol) in dichloromethane (25 ml) was added to a solution of 2- .
émino’-S-brdmopyridine (25.0 g, 144 mmol) in dichloromethane (100 ml) and |
triethylamine (24 m!) dropwise with stirring at 20 °C. The reaction mixture was then

20  stirred for 40 minutes, ﬂlteréd, washed with water, dried and concentrated.
Recrystallization from hexanes afforded 20.6 g (70%) of the ﬁtle product as a white
flaky sofid. mp 63-64 °C. "H NMR (CDCly): 5 = 8.82 (br, 1 H); 8.30 (d, 1 H); 8.19 (m,
2 H): 1.36 (s, 3 H). MS (EN): m/z = 256, 258 (M", Brisotopes).



N- Benzyl oxyar bonyl - 2- am noet hanol . Benzyl chl orof ormate (44.95 kg, 263.5
nmol, 1.0 eq.) was added over a 2 hour peri.od at roomtenperature to a
sol ut i onwas 984184 et hanol anine (16.1 kg, 263.5 nol, 1.0 eq.pcimsommissr (34
gal). After stirring for 30 m nutes, this was added to a cold
(5-10[err]C) solution of NaHCO3 (33.2.kg, 395.25 nol, 1.5eq) in H20
(330 L) over a 30 min period and then _gilowed to stir at room :
tenperature overnight. Ethyl acetate (22 gal) was added, the |ayers _
separ at ed, and t he aqueous I%md again with 22 gal. ethyl
acetate. The conbi ned organic 10 ' e concentrated under vacuum .
to a volume of 10 gal, and the remainder spl aced w th isopropyl - -
ether. The resulting slurry was sti¥red ooled to +10[err]C for 2
hours, .then filtered. The solids @H\g naShed jwi th i sopropyl ether and
vacuum - dried to give thectHU ING(39.1 kg, 71.19%.

-61-63[err] C. NVR (300 MHz, d6- O: [err]: .50-7,37 (m 5H),
7.37-7.16 (m_1H), 5, _470463m 346337(m2|—|)
3.13-3.03 Br. | ic h AsH%utlon of 2-amipe-Spar ati on Si x

[err] brom rsdﬁﬁtg}l}b 20mmlandNN—dsor lethylamine (3.10 lorof
4-(2-(N-b eaoz ?px car(bon am nogzat hoxy h r??%yeet)é%‘l dg( eg) mc <<)amcc’o"r?pound

20 OB P(&ml)auas@ﬂdadm a(spBltlelazometrwwﬂmemmHate 2.3 @.@4)mmoa m he tit | e

i a8ol wedthigrofen ERR pAEL it i o6 o ReachSn Hifurelys e

1. 5deq )b%ﬁ?lﬁftéecfétéféﬂ ér’ﬁﬂhé’lpgéd%ﬁteilwais ?dghed with mloﬁfcggfér@ dridd tscaarompyl o
azodl car pox at e no edg. S - over 8 an :
our por | 41 GUATIRE e ABRTBSHE AP AdRta 5lah 19Tt HNURIGREH)

- overni ght = g2fp (d, Eftl-li)}’h SGC(St‘ﬁH‘? 7(§‘p(c9@l|i-)), \&;ﬂﬁ@‘h 3?@@ QEI-W tM@QEf“}Vm te

~slurry, stlrrlng was continu 98/ 21 84 _
PCT/ | #)7/ 036230, 232 (M", Br lsotopeS) | -57- for
6 hours, and the solids filtered off and dried to yield crude title
conpound. (29.6 kg, 76.5% of theory, np 131-133[err]C). The crude

product was slurried in ethyl acePesdparation FouB9.1 gal) for 3 hours at +10C
then filtered, washed with 14 gal 10C ethyl acetate, :
- ~NHCH,

LI,
St

“ g B LA SFEL o L HO™ . SN
.15, N- 1 4-hydro wvla ide. . Monomethylamine (22.43 kg, 722.15mol, 6.

eq.) was_added over a 7-hour period to a solution of methyl-4-hydroxyphenylacetate
(20.0 kg, 120.35 mol, 1.0 eq.) in methanol (31.7 gal) and stirred overnight at room
temperature. Methanol was then displaced under vacuum with ethyl acetate. The -
resulting slurry (ca. 20 gal) was stirred at +10°C for 1 hour, then filtered and dried
20  under vacuum at 45°C {o yield of the title cbmpound(18.68 kg, 94% of theory). .
mp 124-125°C. NMR (300 MHz, de-DMSO): 5 =9.26 (s, 1H), 8.00-7.65 (br s, 1H),
7.21-6.90 (m, 2H), 6.86-6.55 (m, 2H), 3.26 (s, 2H), 2.75-2.45 (m, 3H).

T T O P S TS T O S ST



and vacuumdried to yield the title conpound(26.1 kg, 88.2 %recovery, :
67.5% 5  overall). np 134- 136[err]C NVR (300 MHz, d[err]-DVBO: [err] =
7.98-7. 82w@gs/z11§)4 7.58-7.49 - (m 1H), 7.42-7. 28’ (m SiHcrmBeARsér 10 (d,
2H), 6.90-6.80 (d, 2H), 5.06. (s, 2H), 4.02- 3.93 (m 2H), 3.47-3.29
(m 4H), 2.62-2.54 (d, 3H. :

Prepar ati on Seven [err] 10 Met hyl
The title conpound of Preparation Six

2- am noet hoxy) phenyl acet am de.

g (
(18.4 kg, 53.73 nol) and 1.84 kg

10% pal | adi um on car bon (50% H20 V\E i &_re . suspended in 73 gal
met-hanol --under- nitrogen, and the r el pressurized to 50
pstg—wt-h—hydr-ogen-gas. - This H2 pressure-wgs nai ntai ned by additional
charges_of . Herr] until there was nobg\rther upt ake of H2 (approx. 20
hour s) and the reaction was 15 N After purging the vessel
with Nferr] the m xture was heg errwand filtered at this
tenperature through Celite. Thé ent was spl aced wi'th tol uene

until a final volume of 8 gal wa%¥ achi eved. After cooling to +5C the
resulting solids. were filtered off, vvasheg)gi th cold tol uene, and
vacuumdried to give the title compound ( 5 kg, 88.9% of theory).
NMVR (300. gr k1

VR (200, ) éirﬁéfb&gamf%%tl'@ g%kgf%e?s hhof, 4, o, 2H)

) m
2.57 (d, 2. ) was added over mosr/pemaat room temperature to a solution of

CPJIC-Ia- { Insgg I 01881 oiamine (16,1 kg, 2635 J%%%Dﬁa )49 wlaheé (34,02)), | After,stirring for 36

OH - - minutes, this was added to a cold (5-10°C) solution of NaHCO3 (33.2 kg, 395.25 mol,

1.5 eq) in H,O (330 L) over a 30 min period and then allowed to stir at room
'temperature overnight. Ethyl acetafe (22 gal) was added, the layers separated, and
the aqueous layer extracted again with 22 gal. ethyl acetate. The combined organic
10 | extraets were concentrated under va'cuunﬁ to a volume of 10 gal, and the remainder
displaced with isopropyl ether. The resulting slurry was stirred and cooled to +10°C
for 2 hours, then filtered. The solids were washed with isopropy! ether and vacuum
e dned t??gwe the tlﬂe compound(39 1 kg, 71 1%) mp 61-63°C NMR (300 MHz ds- _

DMSO) 5= 750-7 37 (m 5H), 737—716(m 1H) 505 (s 2H) 470-4 63 (m 1H)
15 3.46-3.37 (m, 2H), 313-3 03 (m 2H).

p fion Si
| - | NHCH,
' o - g
Aoy b
©” 10.
4-(2-(N- rbonyl ethox tamide. The title cofnpound

- 20  of Preparation Four (18.68 kg, 113.14 mol, 1.0 eq.) and the title compound of
Preparation Five (33.13 kg, 169.75 mol, 1.5 eq. ) were dissolved in THF (40 gal).
Triphenylphosphine (44.5 kg, 169.75 mol, 1.5 eq.) was added and the mixture cooled
to -5°C. Diisopropyl azodicarboxylate (34.3 kg, 169 75 mol, 1.5 eq. ) was added over
an 8 hour period, and the reaction allowed to warm to room temperature overnight.
25  Ethyl acetate (20 gal) was added to the resulting white slurry, stirring was continued



[err] 10 wher ei n: R is selected fromthe group
consisting of nitro, am no and protected am no; _ Rerr] is

sel ect edC{lv' tﬁq group consi stlng of H, fluoro, chloro, l@itlfo?sm
(derr] dr%{rpfz)tl Ky (CJerr]-Cerr])al koxy, am no and prote am no;
Xerr] is OHor a swtab_le | eavi ng group; : racem c mxtures

t her eof ; R enantioners thereof, wherein said R enantioners are

essentially free of their ' ‘,é@‘rrespondi ng S enantioners; and
S enantioners thereof, wherein said S enantioners are essentially free of

their 20 for6 hours, @@drtb% p@jﬁ!@.f Herert offranek dringedp yield crude titie compoynd. (29.8
compound 0%9,(;}6%%10}43/@3 13({ §53°c)] %‘ h?E‘rude  prpduct was slurr?’ed in etl‘lo‘lﬁgglgfelmd of

claim 2 whet'ein sal ted am curren
i ndependent3oyt galb mrtSEltbLfs aim 1016, @nmjﬂdtemen]svashedlgntbﬂ4 gal 10°C ethyl acetate,

and - NrSCREY Vo o s g e RSRAER. (KT RRE Bolavsh A28 bocurr once,

i's i ndeppenggsally mip 184-138°€r NMRO300NINA! dgybMSO): & = 7.98-7.82 (R[ euH)] 7.58q14®ach
occurrence, is independently (Cerr]-(err])alkyl, phenyl phenyl

i ndependen(ry 1t BAZ-T.28 60, BY), Gi9-T.60 (2, ¢.806:80 (dC2)h 1508 (s 2H), 4.02-

! 0 1or 2 o
,(A\C[cg:r{)z)undégw 12t 34 faze ‘ﬁﬂ%ﬁ‘[’e%??“z 54 @ 3 ' ° " W0 98/ 21184
PCT/ 1 B97/ 01367 reparation Seven - _5g.

5. A compound of claim4 V\,herel n Rlerr] is am ‘9' _ :
-NRlerr]CO(Cerr]-Clerr])al kyl, . R ) H'h[err]-C[err])alkyl or
-NR[err]CO(CH err])pRlerr] . A conpound of claim5
wherein RL is amno or - NRB r ) al IQ/I 7.

The conpound of claim®6 whichis - (I, 2-di hydroxyet hyl)-pyridin-2-yl)-

5 acet Th enant i oner he ¢ nd of
claim Wﬁ%ﬁ SeRnR gt ERBATER e

9. The 824 R SNTEMoh)fandes £y po% pdliadium| on carbon Go%cH O abdtywérece of its
correspondl ng R enantiomer. 10 10. A conpound of claim1l

wher ei n- X[ susfended in T2aslimethena updersnifrepane and fhe reaction vesse]ipargsurized to _
benzencsul SORpRNPraRbl ALY bR brEHINPAH PRI of |,
- “Ha until there’ was no further uptake of H2 (approx. 20 hours) and the reactionwas ~ -
715 7 complete by tlc. . After purging the vessel with N2, the mixture was heated to45°C.and: - | i,
i ltered et this temperature through Celite. The solvent was displéced with toluene
" until a final volume of 8 gal was achieved. After cooling to +5°C. the resuiting sohds
were filtered off, washed with cold toluene and vacuum dried to give the title
compound (8.95 kg, 88.9% of theory) NMR (300 MHz, dg-DMSOQ): & =7.99-7.57 (m
20 1H), 7.20-7.10 (d, 2H), 6.90-6.80 (d, 2H), 3.93-3.83 (m, 2H), 3.30 (s, 2H), 3.90~2.62
(m, 4H), 2.57 (d, 2H). | |



ni t r obenzenesul f onyl.oxy. 11. A conpound of claim 10
wherein said organosul fonyl oxy.is p- 15 tol uenesul fonyloxy. 12. -- - A
conmpound igp 11 wherein said protected am no, for eac I
occur rencg'{o I'S"1ndependently selected fromthe group consi ?ﬁ'ﬂﬁ”é‘%‘“’
(derr]-derr])al kyl am no, -NR[err]CO(CH err])[err]Rerr],

-NR3CJ err]Rerr] and -NR[err]SOerr] (CH)pR err];

for each occurrence, is independently B&r (Jerr]-

Rlerr], for each occurrence, is independently- (C[err] d I
or phenyl “i'ndependently substituted by one to t\mm“\m\l‘“\\\““l\\w
(derr]-C4)alkyl, (Cerr]-C4)al koxy- Ol o; and *n s 0, 1
or- 2. 13. A conmpound | aim 12 vvherel n R2-is H.

14. A conpound of claim 13 wherein Rlerr] is am no,

-NR3CO( ([ err] err])al err]COZ(C[err] C[err])al kyl or

-NR[ err] CO(CHZ%R[ er rA]°°“¥p°L‘"d°“%ef°"“”E[ A conpound of claim 14
whereingRlerr] is amno or -NR3CQ(([err]- C[err])al kyl) .

16. . The conpound of claim 15 which is taluene-4- sulfonl c acid 2-(6-

acetyl am no- pyri di n-3-yl ) - 2- hydrquethyKJ%ster 17. The R
enanti oner. of -the conpound of cIR& 16 ssettially free of its 30 -
correspondi ng S enanti omer. . 8. The S enantioner of the
compound of claim 16, essentiall lfre of its corresponding R
enant i oner-. WO 98/2118 N :

PCT/ 1 B97/ 01367 R - 60--

- 19~ - The conpound -of cIa|n115 whi ch is N-(5-(2-"chl or.o-1-hydroxyethyl)-1-
pyrldln 2-yl)-acetam de. 20. The R enantioner of the
conmpound of cl-aim 19, essentially fqee of its correspondi ng 'S
enantioner. 5 21. - The S'enantioner of the conpound of claim19,
essentially free of its correspondi ng R enanti oner. 22.
A'conpqﬁnd of claim1 wherein X[err] is a leaving group selected from
chloro i odo. 23. A compound of claim 22 wherein X[err] is
chl oro andyggidip.conpound is the 10 R enantloner essentially free of its
corresponding S _gnanti oner. A conpound of claim 22

wherein X1 is ci ds eelegted Famdhe Gfﬁb'ﬁtﬁ?ﬁs'ﬁ@"g Wé’"“’ 0, aminp ahthprotestad amino;
essentially freg? g,%gft hi CF., nitro A
. conmpound of cl a? G s%%eﬁ?ﬁﬁ‘niﬁ@?% ro sai'.g 8B°npo cJ r| S t he .
" R'&nanti oner, re$€ebylaliyl {CfCHelohy m“azmd pofestetl anging . enant i omer.... 15 . L
26. compoun | ai r] is brono and said conpound is
t he '16‘5 S enag& 09§ & a(regsuitgwn %ﬂr@ #%‘Zé’ its corresponding R enantiomner.
27. A corrpouncla:m‘m:t m(tﬁresmdreof . '
R enantiomers thereof, wherein said R enantiomers are essenttally free of their
corresponding S enantiomers; and
S enantiomers thereof, wherein said S enantiomers are. essentlally free of their -

20 correspondlng R enantiomers.
2. A compound of claim 1 wherein X" is OH.
3. A compound of claim 2 wherem said protected amino, for each

occurrence, is lndependently selected from the group consisting of (C1-Cs)alkylammo '
-NR*CO(CH,),R’, -NR*CO,R’ and -NR’SO(CHo)R; -
25 R3, for each occurrence, is independently H or (C4-Cg)alkyl;
R®, for each occurrence, is independently (C+~Cio)alkyl, phenyl or phenyl
independently substituted by one to three (C4-C,)alkyl, (C1-C4)alkoxy or halo; and
pis0, 1or2
4. A oompoun_pl of claim 3 wherein R?is H.



20 [err] wher ei n: Rlerr] is selected fromthe

- group consisting of nitro and protected am no; - Rlerr] is
sel ected group con5| sting of H, fluoro, chloro, nitro, ---
(Cerr]- ‘{ﬁé%}}@fal kyl, (Cerr]-C4)al koxy and protected aﬂ‘:’f% 7101367
Y4 is an am ne protecting group; and Y[err] |s
98/ 21184 o _ _
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[err] - wherein: 5 err] is oxyger, nit rogen or sul fur;

-r s car bon or ni%.r ogeA compound of claim 4 wherein R* is amino, -NR® CO(C1-C1°)aIkyl

--NR CO(C1-Calalkyl or -NR’CO(CHy)R’.
| 6. A compound of claim 5 wherein R is amino or -NR? CO(C1-C1°)alkyl
_ 7. The compound of claim 6 which is N-(5-(1,2-dihydroxyethyl)-pyridin-2-y)-
5 acetamide. | |
8. The R enantiomer of thé compound of claim 7, essentially free bf its
corresponding S enantiomer. | .
9. The S enantiomer of the compound of claim 7, eésentially free of its
corresponding R enantiomer. | -
10 10. A compound of é!aim 1 wherein X! is a leaving group, said leaving
' group is organosuifonyloxy and said organosulfonyloxy is methanesulfonyloxy,
benzenesulfonyloxy, p-toluenesulfonyloxy, p-nitrobenzenesulfonyloxy or m-
nitrobenzenesulfonyloxy. ' |
11. . A compound of claim 10 wherein said organosulfonyloxy is p-
15 toluenesulfonyloxy.
wem e e 12, A compound of claim 11 wherein said protected amino, for each .
occurrence, is independently selected from the group consnstmg of (C,-Ca)alkylammo
-NRSCO(CHZ),,R" NR*CO,R® and -NR3SOZ(CH2),,R° )
R3, for each occurrence, is independently H or (C4-Cg)alkyl;
20 R®, for each occurrence, is independenﬂy (C+-Cqo)alkyl, phenyl or phenyl
independently substituted by one to three (C4-Cy)alkyl, (C1-C4)alkoxy or halo; and
| pis0, 1or2.
13. A compound of claim 12 wherein R? is H.
14. A compound of claim 13 wherein R' is amino, -NR*CO(C,-C,o)alkyl,
25 -NR:"COz(Csz)alkyl or -NRscO(CHz)p '
15. A compound of claim 14 wherein R' is amino or -NR CO(C4-Cqp)alkyl).
16.  The compound of claim 15 which is toluene-4»sulfomc acid 2-(6-
acetylam|no-pyndln-3-y|)-2—hydroxyethyl ester.
17.  The R enantiomer of the compound of claim 16, essentially free of its
30 corresponding S enantiomer. -
' 18.  The S enantiomer of the compound of claim 16, essentially free of its

(AR R \Ij\

corresponding R enantiomer.



@ iS5 hydrogen, -(CH2)[err]-phenyl, (C[err] Clerr])alkyl,
-(CH2)[err]-NFJerr] &, -(CH2)n- COZCB -(CH err])n- CONG[err]G[err],‘
- (CH2) n+Blogpitks - (CH2) n-SABGerr], -(CH2)n-S err]-(d er pbrfhdlgideral Kyl
-(CH2)n-S2NF err]dJ err], or a heterocycle sel ected fromthe group
consisting of 10 _-(CHZ)n-py-ridyI, -(CHerr])n-pyrimdyl, -

- (CH2) n- pyr azi nyl, -(CH2) n-isoxazol g, -(CHerr])n- oxazol yl,
-(CH2) n-t hi azolyl, -(CH2)n-(1, 2, 4-oxadrazolyl), -(CH2)n-im dazolyl,

of Tﬁ)e”rf?\baﬁ?ﬁog?ﬁ*ea?%% BR )afga“?‘éa%%%w(%cfhlcaaﬂdwyroxvethv grein one

- (CH[e”]'%yﬁanQ@%béﬂanﬁd@ (CH2) n-tetrazolyl may optionally be substituted:
by ((err Clferr])al kyl optionally independently

substituted w2t onEheR epgpiioner ol the eprapound of claim 19, essentiallyjiree @f ﬁseach of
said hete ally be substituted on one or o
nor e of t{?(?'%gﬁ&%rgg%gﬁﬂgdtﬁs by one or nore substituents |ndependently
sel ectsed from Zhe gl enantixinsriof theodonfpgfundrof cla) 48 kessentizlly dneealof its '
|ndependentl R substituted with one or nore hal o atons,
hal o, ni t$" EW BFURT Y n- NG err] Gerr],

- (CH2) n- CO2( e77.] , A(:EHFSM& 6ﬂﬁm1\ﬁ|&éfdﬂ|§rarléavmd§ﬁﬂh sele€idd from -

-(CH2)n-sxBJ err], CHerr])n- - Q2-((err]-Cerr])alkyl
and chloro oriedo. ~( GH2) n- SC2NG er ] G2; wherein the
phenyl noiety $f sahdombbilitd 8 MRS whENiIn2et is eRdld dhdid compound is the
substituted with one or nore substituents independently selected fromthe

25 10 R enantiomeyr essentialivdrestaf ity cofregmgnding]S elmndipRer. optional |y

independently Ibst

nar oxy (Gl er)- ArE oA bbaim 22 e X' fs Rl fe Toupslie ey

98/ 21184 S enantlomer essentially free of its corresponding R enantlomer PCT/ 1 B97/ 01367
e .ar 0 _ato

-62- : subst
(derr]-Jer r]g%l ky‘f\tcﬂf"(??u?cfﬁgo%’ fw}qﬁ‘éﬁeﬁ‘ R"'8 bromd3h sal compoBr%%hel odo,
Kl;é[ano gl[R@ﬁanh@%iéikeﬂﬁl@ﬁfée@f&&rcbrrespg_'ﬁgﬁ'bgr‘s éxattiomer.] - (CH2)[err] - CO
err err] err -
- (CHYn- s er r? -(RreP @tl@qa%q%{w‘g,whére(rt%{ lé,b(t]r%and Lald compound is the
S2NG er rg Ghaftiomer; é_&léaﬁéuywae%ﬂ& b&%ﬁdnhmﬁ{@éﬁdnﬂaﬁﬂr -
-(CH2)n=-NG3-SQ err]-NGerrjderr deérr] is -(CH2)n-CN,
- (CH2). nC2d er?]. - (&lpmpogmbeizhe qrmqt;n soz (C[err] 06) al kyl ,
- (- GH2 ) n-SChigea]- NErer &} Grer o= (-CH2) NCH2OH, - ( CH2) n- CHO, :

-(CHerr])n-cOderr], -(CHerr])n-CONgerr]Jerr], . ahet 'er':(.)c-ycl -e

sel ect ed from- - ¢CHfer r] ) n-t hi azol yl , (@HZ) ny‘bxazol yI

-(CH err])n-imdazolyl, -(CH2) 1$r|azol , CH2) n- 1 2 4- oxadi azol yl, .

- (CH2) n-i soxazol ylI , (CH §5and (CHZ) n- pyr azol yI 10

wherein one of the ring nitraogenlfjiato of said'-(CH err])n-imdazolyl,
-(CHerr])[err]-triazolyl an rr]-tetrazolyl may optionally be'

substituted by ((err]- N C err])al kyl optionally'

i ndependently substituted with one or nore hal o atons;

wher &% each of said heter ocycl es -my)}" optionally be substituted on one or

nore of the ring carbon atons by one or nore substituents independently 15

sel ected fromthe group consisting of hydrogen, (Clerr]-Cerr])alKkyl

opt i onal | wherein: :

R' s selected from the group consisting of nitro and protected amino;

R" is selected from the group consisting of H, fiuoro, chloro, CF3, nitro, (C4-
25 C4)alkyl (C4-C,)alkoxy and protected amino;

Y*is an amine protecting group; and

Yois

* ¢ L M s x



i ndependent |y substituted with one or nore halo atons, -(CH2)n-CO
Ngerr]derr], - -(CHerr])n -CJerr]derr], halo, nitro, cyano,

(Gﬂ[errg&gﬁﬁ dderrlGerr], -(CH2)n- OG{err] ‘(_C"'Z)n'scﬁﬁg%ﬁﬂémwf"

- (CH2) n- (derr]- C[err])al kyl,

-(CH2)n-S2NJ err] Jerr]; 20 @ is hydrogen or ((Jerr]-Cerr])alkyl
optionally independently substituted with one or nore hal o at ons;
Qerr] is a coval ent bond, oxygen or s&i-fur; Q7 is hydrogen or (C
-Cerr])al kyI opti onal |y i ndependent |y substituted with one or more
hal o at ons; B-.and - QJerr] are mdependgmsl y a coval ent bond, oxygen,

sul fur; NH—G'I' N-(G[—elﬂr} -€-err])-al ky Qerr] is (CHR)mMOR[err],
(CHZ)nCOZH (CHerr])[err] er MRt )n ‘err]Rlerr], (CH2)n
NROSO2R8, (CH[ err])nP(O) (OR] ¢ rr])( € CH2) n O(CHZ)rrcozH

(CH2) n- O ( CH2) mCOR] er 1] Q(CJ—lZ)n-(CJ—IQ)\rd’(O)(OM)(O?S)

-(CH2) n- O (CH2) nBA2NROR[ err] or (CH2)n-O (CH2) m or NR[err] SO2R[ err]; 30 .
R4 and R5 are each independently hydrogen or (CJerr]-Clerr])al kyl; and
Rlerr] and R7 are each |ndependently hydrogen, halo, (Clerr]-C6)alkyl,
nitro, cyano, ~ trifluorom®hyl, SO err], SO2NRORerr],
NR[err]Rlerr], COR[err], CJ R[ercis] - errégCG)aI koxy,

NROS2R] err] ,- NR[err]CCR[err s g2

PCT/ 1 B97/ 01367 - 63-
where Jerr] and & for each occurrence are each independently hydrogen
(dJerr]- Co6) al kyl _opti onal | )Bl ndependent|y substituted with
one or @&F% (derr]- .. : Cerr])al koxy(Cerr]-Cerr])al kyl
or (C3-C 3 ‘'ycl oal kyl , ~or G[err] and G2 together with the

ni trogen Cﬁly\bxyyenth&pga'rammached forma saturated heterocyclic ring
having 5 om3 to 7 carbon atons wherein one of said carbon
at ors may%;ﬁ F?THQPPQ"’HEQ‘*” : repl aced by oxygen, nitrogen or

sul fur ®ish dro en, ~(CH SLpHeniRLCRERDa FU(‘OH; QQ’G'Gz eodset |y hydrogen
or (C[err]Q(ELelr,%) f( 2?"‘6 Ve E“k%[' lp @&%currggnce IS

i ndependen@He)CPNG C['(&"h]n)%?«y(cﬁn)n'ﬁ@p@r»r C"@Pnﬁpﬁﬁf v err] -
Aerr)al kg 80,NG"c?, or Fhek actyga%efélc%df}om& éﬁﬁﬁgoﬁﬁa%%e' y and, for

each occu re 1 nhdependen

(ertf- CE(&Hz},.)éMridyl, @b&)ﬂm?y)lcydcmwraam : =(CHz)n-lsoxazolyl -(CHz)n- -
(Qerr]- CL) Jl}l #ﬁ)ﬁy&%ﬂﬁrg&eﬁ Q]églc{%h V\ﬁ&@ﬁ %"e"} -lmlda;olyl R9 and R10 are

-taken toge nit t'gm .
at t ached a(lmﬂzj,ghazcaylmy\dr-(ﬂmz&)i,{-ﬂe&aijylper| di ne or rmr phol ine ri ng wher ei n sai d

rrolidine, erj di pe or tuted at an
e hereicanay Rectes irogen SR orsRS {5y rigsE oy g

Rlerr] for each oqeug);,mu‘zalyl &ind JOPRRACRIHOhY nizy Gpaekdlly HeQLﬁéﬁLte@[tﬁf dy al kyl,
(derr ).al koxy, NRerr]R err]

(der i'f} [ err]) cyesakyl '0"35 "(quéﬁﬁ’?nﬂ@@ﬂﬁﬁﬁwc’@éﬂe]mwrﬁlw atamsi ei n R9 -
and Rlerr] are asyfgbinGihHI QU heterocycles may optionally be substituted.on one or

more of the ring carbon atoms by one or more substituents independently

WO 98/ 21184

selected from the group consisting of (C4-Cg)alkyl optionally independently
substituted with one or more halo atoms, halo, nitro, cyano, -(CHZ),,-NG‘GZ, '
200 ~(CH)yCO,G® ~(CHp)-CO-NG'G?, -(CH,),-OG®, (CH,)n-S05G3, ~(CHy)p-
S0,~(C4-Cg)alkyl and |
| -(CHz),,-SozNG1GZ
wherein the phenyl moiety of said -(CHp).-phenyl may opt;onally be
‘substituted with one or more substituents independently selected from the .
25 - group consisting of (C4-Cg)alkyl optionally independently substituted with
' ~ one or more halo atoms, hydroxy, (Cs+-Cg)alkoxy optionally independently

TUnE




m for each occurrence is |ndependently an integer of 1 to 6; and 20

n for each occurrence is |ndependently 0 or an integer of 1 to 6;

racem c m xtures thereof; " "R enantioners thereof, wherein said R -
enant i omeVO982U8¢ential Iy free of its correspondi ng BCEABOLTer . and
S enantioners thereof, wherein said R enantioner is essentially free of its
25 corresponding R.enantioner; provi ded that: (1) when @@ is
Oor Sthen nis not O; (2) when-8err] is oxygen or sulfur then (B

i s absent; and (3) when Qerr] is nitrogen then Qerr] is absent. 30

28. A conpound eibshtatet Wit vhebeinborédls amn@,.n(cqmssmmtm; Iﬂﬂ@'ogl‘cﬁwpo, :
sel ected fromthe group consisting, of benzyl Werr aﬂd SR

sqerr]Rlerr]; and™®ey jqdo, cyano, higp, é@?‘ﬂﬁ@&@r-eﬂ@@? nTCSOC%]

| | ~201 _Byaib } O 1184
g,g[welr E]97%§523]7) al NG NeEM)), OG0 (BN )i-StheP ELE@HERLSD,-(C, cs>alkyl"‘0g9%2

phenyl and benzyl SOMNG'®ieif6HgaNG ySQQGa@nGI-QQHﬁHﬂ@? BOxNG'GSy one to three

et o S A b AL AP crcamon 20

[Rfr r]] -(CHz)n-SOzglG1@3 -(CI-IQ),,CHQQH,UJI(GI-Q)‘“-GH@,I HCRY UBE] qcng)gmogeésfﬁ and
err] is protfected ani pratec am no i s independently .
- sel ected f?r(ﬂ‘rh?tﬁ@céﬁ"ﬁlfﬁ{;&f?ﬂsff"é‘? (ﬁglzb‘fﬂ“wwr T(ﬁEH n"0Xazolfly or 1) al kyl ani no,

- NR3CO( CH[ g} -Wfﬁ[d%ﬁél}d -wRQC@?aE{a@ (rl (cmy,i, ,2;8%%%6&@) REERY - isoxalz%lyl -

Rlerr] is |nde endent Cerfr]- Rierr] is
i ndependen&Q"ia):(-@Fém’}” %Iﬂeﬁﬁ*z))rapﬂﬂohﬂphenyl or phenyl i ndependent | y

b d I | k
ubstigiled " oSt b iR cho LA ol Bt 2 Koy or
sai d protected am- ((d-lz),strcaiolyl aué&(ﬁ:hﬂmanazplyb@yeppt]onamm sub&tltu@cbbﬂcfs CH3;

('I;Fgr P] | an Rlerr] %)%lk% 38@0'}%’”"@88%%{) gu Jmu‘iéé\uﬁﬁ gl]fe &hl% ?é Ralg{%ton%s,

wherein each of said heterocycles may optionally be substituted on one or

" more of the ring carbon atoms by one or more substituents independently

15. | selected from the group _consisting of hydrogen, (C4-Cg)alkyl optionally

’ indebendently substituted with one or more halo -atoms, -(CH,),-CO-

-..NG'G?, -(CH,)-CO,G’, halo, nitro, cyano,
-(CH,)rCO-NG'G?, (CH),-0G®, -(CHz)n-SO3G -(CHz)n-SOZ-(C1-Cs)alkyl -
or -(CH,),-SO0,NG'G? . |

20 Q°is hydrogen or (C4-Ce)alky! optionally independently substituted with one or more

B s L L rupna oty b _=.\-'e-i=£"":~;«---"-:-':‘-;~n

halo atoms; _
Q°% is a covalent bond, oxygen or sulfur; _
Q' is hydrogen or (C4-Cg)alky! optionally independently substituted with one or more .
halo atoms; _ '

25 Q% and Q° are independently a covalent bond, oxygen, sulfur, NH or N-(C;-Cg)alky!;

10 s (CHa)mOR®, (CH2),CO:H, (CH2)RCOR™M, (CH),SONR’R™, (CH,),-
~ NR°SOR®, (CH2PONORY(OR?), (CHy)O-(CHo)nCOZH, (CHa)-O-(CHz)mCOR™,

(CH)r-O-(CH2)mP(OYORY)(OR®),  (CHp)-O-(CHonSONR'R™, or (CHZ)eO-(CHom-
NRSO,R?;

30 R*and R® are each independently hydrogen or (C4-Cg)alkyl; and
R® and R’ are each independently hydrogen, halo, (C4-Cg)alkyl, nitro, cyano,
trifluoromethyl, SO.R®, SO,NR°R', NR°R', COR'", CO,R’, (Ci-Cealkoxy,
NR°SO;R®, NR°COR™, NR°CO,R® or OR®, |

- A



Qerr] i

s oxygen; err] is a covalent bond; and Jerr] is

(CH2) nCONR[err] Rl err]. - 33. " A conmpound of claim 32 wherein
Y[err] i oxycarbonyl "mis 1; Rerr] is - H and_R10 is nethyl.
20 sw&gglgi# A corrpound of claim33 of the fornula YCTABI701367

OH Y4 [err]. '35. - A conpound of claim34 having R
stereochem stry. 36. The conpound of claim 35 which is

N-met hyl 4-(2-(2-(2- 25 - 63~

acet yl am nopyri di n- 5-

t hoxy) -

PCT/1B97/ 01367

{ 2-(R) - hydr oxyet hyl - N-t ert - but yl oxycar bonyl ani no) - e
pivherel G amdimzder each occurrencé/‘&%c&hﬂxﬂébendenﬂy hydrogen, (Cs-

- 65-
37. Apr ocesSCQ)Bp‘y'pPEWMQ"%FR‘?&%Wn&”B?t“Wﬁ@ With fae,0r more halo, (Cy-

OH

[errg, aIkoxy(C\{\@%IaﬁéyP or (C;,—Cg)cycloal edrr & 'ﬁldsée%b@tﬂef rvﬂﬂﬁ‘ e

group consisting of nitro, amn 8 rotec am no; -
P

Rlerr] i
nitro,
corrpr|3|

10

15

20

25

30

s sel ecnisagen tmwhish t@*?)bal’ﬁ d formy acﬁatunatem ftﬁw@cyqurmd\avmge
gderr]- from 3 tocﬁéé%gﬁ( Eﬁ)rﬁs%ﬁéfe]n & 3# g‘a‘?&‘)farb@ﬂ‘a%?ﬁgy%rp%ﬁaql&eb% am no

ng reacting a
replaced by oxygen nitrogen or sulfur;

- G® for each occurrence is independently hydrogen or (C,-Cg)alkyt;
R° for each occurrence is mdependently (C1-Cs)alkyl or (C4-Cg)alkoxy(Cs-
Cg)alkyl; _ |
R_ and R are taken séparately and, for each 'occurrenoe,_ are independently
" hydrogen, (C¢-Cg)alkyl, (C3-Ca)c9cloalkyl, or (C4-Cg)alkoxy(C4-Cg)alkyl, or’
R® and R' are taken together with the nitrogen atom to which they are
attached and form a pyrrolidine, piperidine or morpholine' ring wherein said:
pyrrolidine, piperidine or morpholine may optionally be substituted at any
carbon atom by (C4-C,)alkyl or (C4-Cy4)alkoxy; |
'R" for each occurrence is independently hydrogen, (C4-Cgalkyl, (C- .
Cojalkoxy, N NRR'®, (C3-Cg)cycloalkyl or (C1-Ce)alkoxy(C1-C6)alkyl wherein R9 N
" and R™ are as defined above; | IR
M for- each occurrence is independently an integer of 1 to 6; and
n for each occurrence |s independently O or an integer of 1 to 6;
_ racemic mixtures thereof; _
R enantiomers thereof, wherein said R enantiomer is esséntially free of its
~ corresponding S enantiomer; and | |
S enantiomers thereof, wherein said R enantiomer is essentially free of -its
corresponding R enantiomer; '
provided that:
(1) when Q®is O or S then i is not 0;
(2) when Q' is oxygen or sulfur then Q% is absent; and
(3) when Q2 is nitrogen then Q° is absent.
- 28. A compound of claim 27 wherein Y* is an amine protecting group
selected from the group consisting of benzyl, COR", CO,R™ and SO,R™; and R",
for each occurrence, is independently (C4-C;p)alkyl, pheny! or benzyl; wherein said

A




of t'he formul a [err] - V\/nereln Rlerr] and Rlerr] are as

defined above, with a catalyst conprising an osmum(VII1) ~ oxide or an
osm um-salyio sdpdisan auxiliary oxidizing agent in a reacti onpmﬁfgg-mﬁggwent
20 38. A process of claim 37 additionally conprisi ng reacting
sai d conmpound of formula (V) with said osmum (VIIl) oxide or said

osmumsalt in the presence of a (_:%jgr al auxiliary ligand and an
auxi liary base. 39.- A process of claim38 wherein said chiral

auxiliary |i ocess of claim
39 wher e ang‘“ﬂl ae%%w&af%f%%‘ﬁﬁq@C(R*)P?a'wasybaﬁ#”ﬁﬁé%y one(t%ﬂ} Zéﬁt ion at the
1- posi tioncQfal C Koky 6F Rald, Sai d conpound being esse‘t‘“al T y T free
of its corrcgis %YES nCie ehyomt i omer . VD 98/ 21184 .. - .
PCT/ | B97/ 01367 Acompound of claim 28 wherein Y°is - - 66- 41. A

process of clai m40 wherein R err] is acetylamno and R err] is H

42. -A process of claim38 wherein said chiral auxiliary ligand is "

( DHQ 2PHAL. ' 43. A progess of cIRfi m 42 wherein said conpound of
forrrula(VI) has an S 5 confl uatiog aj e lgposition of. the 5-ethyl
group, said conpound being es B --' wits corresponding R
enanti omer. 44. A 'Brocess of 43 wherein Rerr] is
acetylamno and R2 is H. - 45, Kipfocess for preparing a conpound
of thegorrrula(l),' _ R ' . '

30. A compound of claim 28 wherein R13 is Hand R is protected amino;
- said protected amino is independently selected from the group cons:stmg of (Cy-
Cg)alkylamino, -NR®CO(CH),R®, -NR3C02R° and -NR*SO,(CH,),R":
10 R®is independently H or (C,-Co)alkyl:.
. R? is independently (C;-Cp)alkyl, phenyl or phenyl independently substituted
by one to three (C4-C,)alkyl, (C4-Cj)alkoxy or halo; and
pisOtor2s oo o - e '
o .31.. A compound of clalm 30 wherem sald protected ammo ts
15 NR CO(CHZ),,R" R%is H: R s CH3, and pis 0.
32, A compound of claim 31 wherein R" RS, R® and R’ are each hydrogen:
Q% is oxygen; Q° is a covalent bond; and Q'° is (CH,)CONR®R™.
33. A compound of claim 32 wherein Y* is t-butyloxycarbonyl; m is 1; R%is
H; and R™ is methyl. | | '

20 34. A compound of clalm 33 of the formula -

OH\'(4

35. | A compound of clalm 34 having R stereochemistry.
36. The compound of clalm 35 which is N-methyl 4-(2-(2-(2-
25 acetylammopyndln-s-yl)-z-(R)-hydroxyethyl-N-tert—butyloxycarbonylammo)—ethoxy)-

phenylacetamnde /_,..__

U R A) D



[err] 10 ~ ‘and the racem c- enantlorrerlc m xtures and optical i somers of

sai d conpounds conpri si ng: ' (a) reacti ng a conpound of the
formul a

oH 33&%%831]184 20 with an organosul fonyl chl or i de and a sum?”g)lmembase in
a reaction inert solvent to form a conpound of the formul a. WO
98/ 21184 , PCT/ 1 B97/ 01367

-67- oHE5- [err] (b) reacting
sai d corrpound of forrrula Il with a non- nucl eophilic base in a 5 reaction

i nert solvent t¥. forM@@éﬁfﬁﬁmaﬂﬂgﬁr@mRﬂuﬁdIoéﬂ'PlfPllﬂ)Ula [err]

o, " OH
- R OH

AN
s
R N

wherein: _ _

' R’ is selected from the group consisting of nitro, amino and protected amino;
and _ | _

10 R? is selected from the group consisting of H, ﬂuofo, chloro, CF3, nitro, {C4-
C,4)alkyl, (C{~C,)alkoxy, amino and protected amino comprising reacting a compound

of the formula
ns LR o
Lo o
RN
15
Vv

wherein R' and R? are as déﬁne_d above, with a catalyst comprising an osmium (VI
~ oxide or an osmium salt and an auxiliary oxidizing agent in a reaction inert solvent.

- 20 38. A process of claim 37_ additionally comprising reacting said compound
of formula (V) with said osmium (VI1l) oxide or said osmium sait in the presence of a
chiral auxiliary hgand and an auxmary base. | _ '

39. A process of claim 38 wherem said chiral auxnhary ligand is
(DHQD),PHAL.
25 40, A process of claim 39 wherein said compound of formula (V1) has an R |

configuration at the 1-position of the 5-ethyl group, said compound being essentially |

RN AL

free of its corresponding S enantiomer.




10 ‘(c) reacting said conpound of formula (I11) with a base and HNY2Y3
to formsaid conpound of fornmula (1); =~ wherein: Rerr] is ...
sel ect ed womsn2tisa group consisting of nitro, ami no and proteexBe/@sEMNo;
Rlerr] is selected fromthe group consisting of H, fluoro, chloro, CF3,
nitro, 15 (Cerr]-C4)alkyl, ((.err]-C4)al koxy, amino and protected ami no;

and Y is Br, | or trifluoronethgnesul fonyl oxy; and Xis
or ganosul f onyl oxy; Y[err] and Y3 are H; y2 is [err]

WO 98/ 21184 1, 2,

PCT/ | B97/ 01367 41. A process of claim 40 wherein R' is acetylamino and R® is H. - 68-
[err] 42vvhe'Mrﬁéé’s"é“b’f"élélfﬁ"3Q'vmer"' Tfergin saidahiraleaauxiliantligagéis or sul fur;

@ is carbon.ar trogen;. ... B-i s -hydrogen, -(CH2)n-phenyl,
“(derr]- cﬁ@ﬁ@?fﬂ%| L (CH) n NG err] @, -(CH)n- ORG3,
-(CH2) n- CO- NG es] 9 & ﬁrbcess(@'d%]rﬁ#@qlﬁé:h said(cehpoin®eBfeimula (V1) has an S
-(CH2)n-S2- ((err]-Cerr])al kyl,
5 configuration at the 1-position of the 5-ethyl group, said compound being essentlally
free of its corresponding R enantiomer. _ _
44, A process of claim 43 wherein R' is acetylamino and R%is H.

45.  Aprocess for preparing a compound of the formula (1),

10
1
and the racemic-enantiomeric mixtures and optical isomers of said combounds '
- ooniprising:
- . .x. (@), reacting a compound of the formuia

RY T OH
| X
RPN

Vi

20  with an organosuifonyl chioride and a suitable base in a reaction inert solvent to form

a compound of the formula

O



-(CH2)n-S2NG err]Jerr], or a heterocycle selected fromthe gr oup

consi sting of (CHZ) n-pyridyl, -(CH2)n-pyrimdyl,

- (CH er v BgPMBAZI Nyl , - (CH2) n-i soxazol yl, -(CH2)n- CT%@,?P; .

-(CH err])n-thiazolyl, -(CH)n-(1, 2, 4- oxadi azol yl), -(04an I m dazol yl
-(CH2) n-triazolyl and -(CH2)n- tet razol yl ; wher ein

one of the ring nitrogen atons of sai gg (CH[err])n i m dazol yl,

-(CH2)n-triazolyl and -(CH2)n-tetrazol'yI nmay optionally be substit ut ed by

(err]- C8) al kyl- ionally independently substituted

wi th one or nore hal o atons; of said heterocycles may

.optionally be substituted on o X nore of. the ri.ng- carbon..
atonms: by one or nore substituent ently S
sel ected fromthe group consisti (Cerr]-Cferr])al kyl optionally =

i ndependent |y stituted W|th one or nore hal o atons,
*hal o, nitro, cyano,’ (CH[err])Rt NFerr]derr],

-(CH2)n-C2F err] -(CH2)n- CONG{err]G{err] (CHZ)n OG[err]

-(CH2)n-s@xBd err], -(CH2)n-

SCIerr]-.(C[err]-C[err])aIkyI and 20 '
-(CH2)n-SA2NJ err]d err]; wherei n the phenyl noiety of .
sai d - ( CH2) n- dhinyl readiingogsid compoundoaef formula Il with a non-nucleoppilibdase in @d wi t'h

or oup Sconerepiaih poiidle ‘1”"“3"@5’9'}%‘ ?*%‘%ff“@gé" y i ndependent |y

substituted with nore hal o atom; hydr oxy, - -
(err]-Cerr])al koxy optlonal --- dently 25 ' _
"substituted with one or nore hg (derr]- C[err])alkylthlo fluoro,
chl oro, br cyano, nitro, -(CH2)n-NG G ,

(CH[err])n cxderr], -(CH2)n NJerr]derr],
-(CH2)n-OF err], (CH[err])[errF} Sqerr] (derrlafd err])al kyl, (CH[err])n-
SOZNG[err]G[err] -(CH2)n-NJ err]-Sqerr] - derr] and

-(CH2)n-NG err] - SOZ NJerr]derr]; err] is -(CH2)n-CN,

-(CH2) nC2d err], -(CHerr])n-SO3 ,err], B
-(CHerr])n-SOerr]-(Cerr]-err])al kyl, WO 98/ 21184

PCT/ 1 B97/ 01367 - 69-

CHLerr])n-SQ err L err -CH' OH 3 '
%ﬁn ]C)O d gPH a](;{\l%ﬂ'%#%’%u (fé %@@L’@t abité and WQ F'chcl e
-sel ect-ed gaid)éamléﬁﬂa)dqférmuaaij yl, -(CH2).n- oxazol yI :
-(CH2 )n imdazolyl, -(CH2)n-tri azol yl, -(CH2)n- 2 4- oxadl azol yI S
- (CH2) n- ivehstaiRol yi | (CH2) n-t et r azol yl and. -(CHZ) n- pyrazolyl; - 5

wherein one ofgt nQ%efécfHE!l fﬂin‘if Buﬂb&@t‘stﬁbo?ﬁhré anﬁﬁd?énﬂ dr%@t@acﬂnﬁhm
- (CH2) n- trlazolzyl and - )n-tetrazol yl t i onal be. substituted by

(derr]- is selected frong[ ther Drosipk gensigting oqang; ﬁupmeq;ﬂg;ge {@Hay nitro,

subst tut wher ei n each of -'
sai d et e(r (:C}I\H“g'lct&e CPE)aI ’narﬁiﬁl)%g tpg&gct{e %od a(r)urj] one or
nore of the rlYtgs Bral botmﬂmmmetﬁaynesnbnylnxyrmnd substituents |ndependently 10

sel ected from roup .consi sting of hydrogen, (Clerr]-Cerr])alkyl
-optionally - )E'so anos[t)Jlfonyloxy' ndependent|y substituted with one or nore

hal 0 at ong,and(HaepMH;CO- NGerr]Jerr], -(CHerr])n- coziecly
hal o, nitg,0, cyano, - (CH2) n- CONG{err]G{err]
-(CHZ)n-dE['%rr] - (CH2) n- SQerr]G[err]

-(CHerr])n- Sqerr] (derr]- C[err])alkyl Qs-

L Pes

20

I



or -(CH2)n-S2NJ err]Ferr]; 15 Qb is hydrogen or (Cferr]-Cerr])alkyl
optionally independently substituted with one or nore hal o atons; .
derr] iswpssmmsent bond, oxygen or sul fur; - Qerrl permsemoizst S
hydrogen or ((Jerr]-Clerr])al kyl optionally independently substituted with
one or nore . . hal o at ons; 20 @B and @ are independently a coval ent
bond, oxygen, sulfur, NH or N((err]- al kyl ; - err] is (CH2)nOR9,
(CH2) nC2H, (CH2)nCOR[ err], (CH2)nSO2N err]R[err] (CH2) n-

NR[ err] SC2R[ err], (CHZ)nP(O)(OQ[err])(OQ[erGr]) (CHZ)n O(CHZ)rrCO2H

(CH2) n- Q!CHZ)nCCR[err] (BH2)n-O- (GH2) nP(O) (OR4) (R err]),

(CH2) n- O(CHZ)rrSCIerr]NR[err] (r], dgr SHR) N-&9 (CH2) m

NROSQ2R[ errt;- R err] and ﬁ) I nd@ffendent | y hydrogen or
(derr]- C[err])al kyl ; and R[err] Nd are each i ndependently

hydr ogen, hal o; (C[err] Cerr])al kyl, nitrilg, cyano, trifluoronethyl,.
Sgerr]Rerr], SJerr]NROR[err], NR[err]R[Rerr] COR[err], CJerr]R9,

(C[err] thE}e)iﬁ"l koxy, NROSO2RS, NR[err]CCR[err] NR[ err] CO2R9 or
where Jerr] and Jerr] for each occurrence are each

i ndependentfys bxyded gritiogenreaultis, 30 C6) al kyl optionally

| ndependentlay S th one or nore halo, ((ferr]-

Cerr])al k@&#@?ﬁﬁ%§§?wy or (C3-Cerr])cycloalkyl, or GL and (err]

t oget hes wigt®hs hyrogen, -(CHz)n-phenyl HCH-CagalRyk AOM), NGIGTeyCRLR-GDGIhed form a
saturated bl el NGB LR NDENYCH,)-50:6%, BRSOt aalkyl,

from3 to ZoHj, @ozmta;%omﬁé@rdbyae%eréhe‘a%hw@eﬁp éér%i’éﬁn y optlonal l'y be
repl aced by oxygen nitrogen or sulf for each

occur r ence -(CbrRYEEEN d el RYyiEIBY rr(@f"z)@-@p’@zwl. CG§(H‘I'21)«57’§°X3201Y’ -(CH2: RS

‘E (C):{ ef‘?f h Cg)%%’ikor Oﬁ K@HQ tr?%ﬁ@em%@} L{y2, ﬁ-géﬁ&élcilﬁ)-@lfzyn-mﬁﬁazolyl | RO and

Rlerr]1®or -(&Qh,-tﬂamh‘lraede@l-abndetrambﬂ,endent |y hydr ogen

g g[[ 2; { } g[G)e;Ir {(Zjily( er?é"q'%fﬂf&ﬁ(wg nitrogen atomsqugl @# ‘ﬁ@* %M‘h occurrence

| IC[SeIr Pij)egteﬂg)e(nt |y hyOHggeiazolyGhrer (CHO tetrdzoi iﬂ‘ﬂi{ opﬁdi[aﬂy be substituted by (C-
(Clerr]-Cer )r/] ) al k@ﬂ?‘l‘ﬂ[q? '?’}a"tg}%P%‘? r\ﬂlﬂ Pé?tﬁ“tﬁ @H"]""ﬁ@r more RO iAPF] are

«@8;defi ned _above; . wherein each of saﬂ‘ffe@éro@s&,‘fé& MG BplicHANE b SubStRGBE 'BAesH or an
i nteger _of 1'to 6 and ° for each -occurrence is.independentl.y

0 or amSinteger ofmareef the ring carboarasvmaéw qne-er: more substituentariedeneoderiivo or s

;ngn[‘ ' Z nSOt 0; lsié%&gd]frmgﬁ ?Fﬁiip[%onﬁﬁuﬁ%%ﬂﬁ? cg%alﬁ%gpﬂénéug‘?ﬂdegeﬁaérlw S -
46. A pr ocess ofswbwmmtmm'lmowdlaw atoysnalol ritoeydyeng, -{GH,),-NG 62
-(CHZ),,—COZG ~(CH,),-CO-NG c;2 -(CH),-O0G, -(on),,soae -(CHg)n
S0,-(C4-Cg)alkyl and
20 ~(CH)a-SONG'G%
' wherein the phenyl moiety of said -(CH,).-phenyl may optionally be
substituted with one or more substituents independently selected from the
- group consisting of (C4-Cg)alkyl optionally independently substituted with
one or more halo atoms, hydroxy, (C+-Cs)alkoxy optionally independently
25 - substituted with one or more halo atoms, (Cs-Cg)alkylthio, fluoro, chloro," '
 bromo, iodo, cyano, nitro, ~(CHy)-NG'G? ~(CHp)-CO,G?, -(CH,),-CO-
NG'G? -(CHp.-0G? -(CHp)-SO05G3, -(CHp)-SO-(Ci-Colalkyl, ~(CHy)n-
SONG'G? -(CH,)-NG*-S0,-G? and -(CH,)-NG>-SO,-NG'G?,
* is -(CH2),-CN, -(CHz)ncozG ~(CHR)y-SO05G3, ~(CH2)n-S02~(C1-Cg)alkyl,

* [ L M $ *




met hanesul f onyl oxy, benzenesul f onyl oxy, p-touenesul fonyl oxy,

'p ni t robenzene- sul fonyl oxy or .mnitrobenzenesul fonyl oxy. - 20
“process for preparing a conpound of formula [err]

where| NP4 0| octed from the group consisting of nit RCTERTRB6ANd

prot ected am no; R2 is sélected fromthe group consisting of H

fluoro, chloro, CF3, nitro, ((err]-C4)alkyl, 25 (C[err]-C4)alkoxy, am' no

and protected am no; and X i s organosf8f onyl oxy, conpri sing: reacting

a conpound of the forrrul a WO 98/ 21184 '

PCT/ | BO7L@HB§{SO,NG'G?, -(CH,),CH,OH, -(CHz),,-CHO ~CH,-CO-G, -(CH,),-CONG'G?, _
" or ganosuP[' aﬁ'ylefewcm%@t%ﬁma &EHZ])'S E[ cﬂ%ﬁég‘r”feq?a '?Z;LP?gnaPﬁ\e/?t weh an
sol vent . (cH,),-imideoly!, @(d%)?ﬁﬁ%mor-(@liﬁ,@@@ﬂ@xa%é?z%rwomz? fisdtiBofypr oula .
Lerr] (CHz)n-tetrazolyl and ~(CH,),-pyrazolyl;
5 ' wherein one of the ring nitrogen atoms of said -(CH,),-imidazolyl, _
-(CHy),-triazolyl and -(CH,),~tetrazolyl may optionally be substituted by (C- |
Ce)alky! optionally independently substituted with one or more halo atoms;
wherein each of said heterocycles may optionally be substituted on one or
more of the ring car.bon atoms by one or more substituents independently
10 selected from the group consisting of hydrdgen, (C4-Cg)alkyl optionally
' independently . substituted with one or more halo atoms, -(CHz)n—Cb-
~ NG'G?, -(CH,),-CO,G?, halo, nitro, cyano,
«(CHy)n-CO-NG'G?, ~(CH,)n-OG?, <(CH,),-SO5G3, -(CHZ),,-SOZ-(CrCs)aIkyI
or -(CHy),-SO,NG'G?,
15 Q°is hydrogen or (C4-Cg)alkyl optionally independently substituted with one or more |
- ‘halo atoms; '
. Q® is a covalent bond  Oxygen or sulfur; o
Qs hydrogen or (C1-Ce)alkyl optlonally independently substltuted WIth one or more
" halo atoms; o
20 Q%andQ%are independently a covalent bond, oxygen, sulfur, NH or N-(C4-Cg)alkyl;

1% is (CHL)mOR?, (CH2),CO,H, (CH,),COR", (CH,),SO,NR?R, (CH,)-
NR’SO,R?, (CH,)P(O)OROR®), (CH,)y-O-(CH2)mCOzH, (CHy)y-O-(CH,)COR",
(CH2)-0-(CH)mP(O)(ORY)(OR?), (CHz>n-0-(CHz>msozNR*’R‘°. oF (CH)-O-(CHy)m-

 NR°SOR%; o .
25 R*and R®are each mdependently hydrogen or (C4-Cg)alkyl; and
R® and R’ are each independently hydrogen, halo, (C4-Cg)alkyl, nitro, cyano,
trifluoromethyl, SO,R®, SOZNR9R1° NR?°R', COR", CO,R’ (C,-Cgalkoxy,
NRQSOZRB NR°COR'®, NR®CO,R® or OR®; |
_ where G and Gz for each occurrence are each independently hydrogen, (C4-
30 Ce)alky! optionally independently substituted with one or more halo, (C4-
Ca)alkpxy(c1-06)alkyl or (C;-Cg)cycloalkyl, or G' and G? together with the
nitrogen to which they are attached form a saturated heterocycliic ring having

O A |



/
10 and the racem c-enantioneric m xtures and optical isomers of said

conpounds conpri si ng: (a) reacting a conpound of the fornula
H wbhesr]184 wi th a non-nucl eophilic base in a reacpceisdiasdr
solvent to forma conpound of the formula (I111) WD 98121184
PCT/ 1 B97/ 01367 -72-

[err] (b) reacting salﬁjcorrpound of formula (111) with a

‘base and HNY[err]Y[err] to form 5 sald conmpound of forrmula (I),

\Iflvlhte:: gl nam no an rBI’ OEO %g %AOH'ES ‘ﬁﬁérg‘%t (;f S%m CEa%(i‘l’l’ H.!%ang ?ét?c{n rom t he ._

group consi st i ngplicettiby bkytnpnitrefémbpsulfuk;3, nitro,
(Cerr]-ca)al ky| G? fo(rqag}ra En]:currengale %é%éé’épe%@égt?y i%'rc]i(rjo e%oér?ét-83aﬁ<9?; no,
_ R® for each occurrence is independently (C4-Cg)alkyl or (C4-Cg)alkoxy(C-
5 Ceg)alkyl;
R9 and R' for each occurrence are indepehdent!y hydrogen, (C4-Cg)alkyl, (Cs-
Cg)cycloalkyl, or (C-Cg)alkoxy(C-Ce)alkyt: |
R for each ocburrenée is independently hydrogen, (C,-Cg)alkyl, (Cs-
Ce)alkoxy, NROR™, (C4-Cgcycloalkyl, or (C4-Cg)alkoxy(C4-Ce)alkyl wherein R®
10.. .. . andR" are as defined above; | |
m for each occurrence is independently an integer of 1 to 6; and
n for each occurrence is independéntly_ Ooran integer of 1to0 6;
provided that: -
.'(1) when Q®isOorSthennisnot0;
15 (2)whenQ'is oxygen or sulfur then Q° is absent; and
(3) when Q% is nitrogen then Q®is absent.
) 46. A process of claim 45 whereln sald organosulfonyloxy is
methanesulfonyloxy. benzenesulfonyloxy, p—totuemesulfonyloxy, p-nitroberizens:
sulfonyloxy or m-nitrobenzenesuffonyloxy. - . -wwe v

20 47. A process for preparing a compound of formula
R? OH
D
Z
R' N

I
wherein: R’ i.s selected from the group éonsisting of nitro, amino and protected amino;
R? is selected from the group consisting of H , fluoro, chloro, CF3, nitro, (C4-C,)alkyl,
25 '(C1-C4)a£koxy_, amino and protected ainino; and X is organosulfonyloxy, comprising:
reacting a compound of the formula '

[

[



10 X is an organosulfonyl oXxy group; Y[err] and Y[err] are
-.H; Y[err] is wher ei n:
[err] qerr i's oxygen, nitrogen or sulfur; @t @ﬁbpn or

ni trogeWO 9821184 (Yerr] is hydrogen, -(CH2)n-phenyl, -(derr C[ err])al kyl,
-(CH2)n-NJ err] &, -(CH2)n-C2G3, 20 -(CH2)n-CONJerr]Ferr],
-(CH2)n,-CF err], -(CH2)n-SBJ err], -(CH)n-S-(err]- C[err])al kyl ,
-(CH2)n-S2Nd err]JHerr], or a hetero?:‘&rcl e selected fromthe group
consi sting of (CHZ) n- pyri dyI é)CHZ) n-pyrimdyl, -(CH2)n-pyrazinyl,
...-(CH2) n-i soxazol yl, -(CH2)n- H\O 98/ 21184 ' _
----RCT/.1 B97/ 01367 -
- -(CHerr])n-tri azoI yl and - (CH[
" one of the ring nitrogen atons :
-(CH2)n-triazolyl and -(CH err] razolyl may optionally be substituted
by ((err]- ' 1) al kyl opt| onal | y i ndependently
" substituted with .one or nore halo atons; 5 . wherein each of said
het erocycl es may optionally be substituted on one or nor e
of the ring carbon atons by one ongnore substituents independently
sel ected fromthe group consisting of (Cerr]- C[err]?al kyl opt| onal |y
- i ndependgi{gryin R' and R? are s defined ahdvet withi an erganopultan! eoridgrandital o at ons,

hal t -
?cﬂzﬁzl @E;gmeﬁfe ing 'E‘;Q‘ﬁei‘\'%t?]r 2;][ g re]r i -(CH2)n-0d err],
-(CHerr])n-S erg broceé%?bfépaﬂaﬁg a compound of the formula
Sqerr]-(err -Clerr])alkyl

- -73- _
1 2(')-1 wher ei n
f sald - (CH[err])nlmdazonI

40  and the racemic-enantiomeric mixtures and optical isomers of said compounds

' _‘cdmpﬁé’iﬁg:'f LTS _'
{a) .- reacting a compound of the fprmula

., _ OH _
R X | :

AN
S
R N

15 _ _ ! .
with a non-nucleophilic base in a reaction inert solvent to form a compound of the

formula (11}

T A



=

-(CHerr])n-S2NGerr]gerr]; wherein the phenyl noiety.
of said (CHZ) n-phenyl nay optionally be substi t ut ed wth
one or M i tuents independently sel ected fromthe -
group con IS g’}of (Jerr]-Cerr])alkyl optionally indepeX§SABP701367
substituted wth 15 one or nore halo at ons, hydr oxy, .
(Cerr]-06)al koxy opti onal | y i ndependently substituted

with one or nore halo atons, ((err]-€]2rr])al kylthio, fluoro, chloro,
brono, iodo, cyano, nitro, (CHZ)n NJerr]Jerr], -(CH2)n-CJerr]derr],
- (CH2) n- CO ' R: 8]

NJerr]derr],-(CH2)n-0d err], - (CHy\exI SO err]G{err] (CHerr])[err]-Sde - .

rr]-(derr]-Cerr])alkyl, -(CH er _
S2NJ err] &; -(CH2)n- NG[err] SO - (CH2) n- NG3- Soz-NG[err]Gz 20 0!
is -(CH2)n-CN, -(CH2)nCO2J err], N err])n SHerr] G3,

-(CH2) n-S2-(d err] - C[err])alkylR E:dﬁd])n SCIerr]NG[err]G[err]
-(CH2) nCH2OH, -(CHerr])n -CHO (CH[err])n Jerr] _

-(CH2)n-CONG err]Jerr], or a heterocycle sel ected from-

- (CH2) n-t hi azol yI , (CHZ)n oxazol yl i -(CH2) n-i m dazol ylI ,
(CH[err])ntrlazonI -(CH2 -(CH err])n-1, 2, 4- oxadi azol yl , %CH[err])n
-i soxazol yl, (b) reeéﬂr[gesalc] ompeandiah foymulangli)- \(/ltﬂ-la)basp)arﬂzldNy Y ®5form
wher ei n_one npf nitrogen atons of said -(CH2)n-imdazolyl,
-('042)25trFaa‘8&Pmp°H ot feppy gl'tetrazol'yl may optionally be substituted by

(derr]- wherein: C[ err.])al kyI optional ly independently
substituted with,one or nore halo ato wherei n each of

sai d heter ocycl Bs ‘sn%\%}e@%q fremdhe groye °§U§j§t!ﬂgt‘lft'\§@= gmlrm@doqrotected amino;

nore of the rin u t pgndently 30
sel ected from t&eq%%%ﬁgeggﬁﬁtgtg?gﬁ%?&ﬁ?gn%ggﬁ ﬁ‘?%![)e rrj- Qﬁ al kyl
optionally (C4-Cy)alkyl, (C4-Cy)alkoxye pminteand gmmtﬁdtﬁmln@.ed Wi t h one or nore

Ea: 8 ain‘ﬂrfo E?Sﬁg g"%%ams"'m"”\%' 8%"}‘51184 derrlGerr],-(GR)n-cedertl,

PCT/ | B97/ 0Y36iid Y° are H; - . -T74-

- (CH2) n- N err]err], -(CH2)n-0d err] -(CH2)n-SO3d err]

-(CH2)n-S err]- CG)aI kyl, or _

- (CH2) n- SOZNG[err]G[err] B is hydrogegsor (Clerr]-Cerr])alkyl
optlonally |ndependently substltuted N or rmore hal o atons; 5
“Qerr]i's acoval'ent bohdi n~gEl : 'ur';\ ~Qerr]-is hydrogen or
(derr]- CG)aI kyI optlonally i depen tltuted wi th one or nore
‘hal o atons;"" - "@B*and" Qe“rtq are in epen ®Rtly a coval ent bond, oxygen,
sul fur, NHor N-(C[err]-0C6)alkyl; Qerr] is (Gil[err])rrfR[err],
(CH[err])nCCIerr]H (CHerr])nCOR[err], (CH2)nS2NR[err]Rerr], (CH)n- 10
NR[ err] S2R[ err], (CHZ)nP(O)(OQ[err])(OQ[err]) (CH2) n- O ( CH2) nCO2H,
(CHerr])n- O(CI—lZ)nCOQ[err] R*

(CHerr])n-O (CH err])nmP(O) (
(CH2)n-O (CH2) nB2NR[ err] R[ e
NR[ err] SO2R[ err]; R4 a
(derr]- C[err])alkyl and’ -
hydr oggg, hal o, (C[err] c6) al kyl , nltro Ryano 15 trifluoronethyl,
S2R[err], FS‘ err]NROR[err], NR[err-]R[err] CORerr], C_CIerr]R[err],
(derr]- C[ Ikoxy, ' - :

Q' is oxygen, nitrogen or sulfur;

‘Q%is carbon or nitrogen; -
Q3 is hydrogen, -(CH,),-phenyl, -(C4-Cyo)alkyl, -(CHo)-NG'G?, <(CH,),-CO,G®,

20 ~(CHy)-CO-NG'G?, ~(CH,),-0G?, -(CH,)~-SO05G2, ~(CHy)r-SO,~(C1-Ce)alkyl,
-(CHz),,—SOZNG1G2, or a heterocycle selected from the group consisting of
-(CHo),-pyridyl, -(CHz)n-pyrimidyl -(CH,)n-pyrazinyl, -(CHj)q,-isoxazolyl, "-(CHyp)s-
oxazolyl, -(CH,),~thiazolyl, -(CHz),,-(1 2 4-oxadlazolyl), ~(CHy),-imidazolyl,

LR O B UL
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NR[err]'SCJZR[err], NR[ err] COR[err], NR[err] CO2R9 or OR9; ' where
Jerr] and Jerr] for each occurrence are each independently hydrogen,
(Cerr]- Clerr])al kyl optionally independentl 18 ed
wi th one orontHshal d, (Cerr]- ' , ' )ﬁcsi'%;%ltjw
Cerr])al koxy((Jerr]-Clerr])al kyl or (C3-CJerr])cycloalkyl, or Jerr] and

& together with the 20 'nitrogen to which they are attached forma
saturated heterocyclic ring having -73- from3 to 7 carbon atons
wherei n one of said carbon atons may optionally be repl aced
by oxygen, -RCHs)ptriazotyt asdit{Chi),-tetrazolyl; Jerr] for each occurrence is

d d T h
e SR Bl e pog ol o ©°

(Clerr]=Clerr])al komzt);[-wawys ael -(CHz)n-tetraQbm by ab%ﬂa:ly be substituted by (c1R9
and Rlerr] for each occurrence are independently

(Clerr]-derr]) al kys)alytgptionally mdependently spjfsg\tt,ﬂﬂ Wb |oag|okmore Hrlo atoms;
(err]-gJerr])al k%&h%ﬁﬂl of k&b r@éﬁ&ées may C%t)lonlaf(y be sut&f@[t%?]onf&{e gach

occurrence is independently hydrogen err]-
Clerr])al koxy, NR[ emr]aR{fé!ne rmg cabog]atems )Wymleam kgile, Substituents independently

(derr]-06)al koxy( r Y, are
as defined above; ge?ec@d f%rﬁ F,J b'%r'?‘llé cloln @gﬁﬁw&dﬁ?ﬁg'ﬁ%‘é’ PF'%"?"X?”%&%@%@ y an
Ingegerdof I1 t8 6; substituted with one or morehafcostorsciialoatine, rayane, -(GH,),-NG'G?,

o ohata Y 0 O b, ?‘EHz C0-Rio'e?, -y iy S0sG®, (Char |
-75- 40 (1) when é@zg,ég)aky:%nahen nis not O; . (2) when Jerr] is

oxygen or sul fur then err] |s,a bsent; and (3) when (Jerr] is nitrogen
then Qerr] is abseﬂt"Hz)n-SOz G449, A process of- claim48 wherein said

or ganosul f onyl oxy '\ﬁhe'i_’ n| t rgﬁgﬂgl %BM foysatﬁfgéﬁfr}ei%lgﬁn%E\?Xé{ptnonaHy be

p-t ol uenesul f onyl oxy, ene-
m ni t r obenzenesul f cswjobﬁmtpd with one or mb0e subs&tl.mntacndepérdenw eglacted drom the
conmpound of the fornmul a

racem c- enanti oner iR f@'&'ﬁ’%@ga d(édg‘?q%’@{' qpi%pr%l‘ysfn %Sj%ntg? gt%SH%%‘&‘ﬁS% with
conpri s{mg: one or more halo atoms, hydroxy, (Cs-Cg)alkoxy optionally independently
substituted with one or. more halo atoms, (C4-Cg)alkylithio, fluoro, chloro,
bromo, iodo, cyano, nitro, -(CHz),,-NG e -(CHZ).,-COZG -(CH,),-CO-
NG'G?, -(CHZ),,-OG3 -(CHZ),,-SO;,GJ (CHy)y-SO,<(C-Co)alkyl, ~{EH)-

" SO,NG'G% ~(CHo),-NG®-80,-G® and -(CH,),-NG*-S0,-NG'G;

20  Q*is -(CHp)p-CN, ~(CH)nCO2G3, -(CHL)yS03G?, -(CH2)p-SO0,-(C4-Co)alkyl,
~(CH2)a-SO2NG'G?, ~(CH2),CH,OH, ~(CH2)p-CHO, ~(CH2)-CO-G, ~(CH,),-CONG'G?,
or a heterocycle selected from -(CH,)q-thiazolyl, -(CH;),-oxazolyl, )
-(CHy)n-imidazolyl, é(CHz)n—triazolyl ~«(CH2)q-1,2, 4 oxadlazolyl -(CHé),,—isoxazoly_l, -
(CHy)-tetrazolyl and -(CH,),-pyrazolyl; , '

25 B wherein one of the ring mtrogen atoms of sald -(CHz)n-lmldazolyl

- ~(CHjy),-triazolyl and -(CHg),-tetrazolyl may optionally be substituted by (C,-
Ce)alky! optionally independently substituted with one or more halo atoms;
" wherein each of said heterocycles may optionally be substituted on one or
~ more of the ring carbon atoms by one or more substituents independently
30 o selected from the gro'up consisting of hydrogen, (C4-Cg)alky! optionally
independently substituted with one or more halo atoms, -(CH,),-CO-
" NG'G?, ~(CH,),-CO,G®, halo, nitro, cyano, |
. -
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(a) reacting a conpound of the formula

[err] wi th an organosul fonyl chloride and a suitabl e base-
|n a reagbigpiisaert to forma 20 conpound of the formula
oH rerr] WO 98/ 21184 | PCT/IBI7/01367
PCT/ 1 B97/ 01367 -76- - (b)
reacting said conpound of formla (rn) vmth a chli orlnatlng agent in a
reaction inert solvent to forma conpgﬂnd of the formula (VI1)

Lerr] ~(CHy)x-CO-NG'G?, -(CH;),-0G®, -(CHz),,-sose -(CHZ),,-soz-(c,-ce)atky:
or -(CHy)-SO,NG'G%
Q° is hydrogen or (C4-C)alky! optionally independently substituted with one or more
‘halo atoms;
5 QPis a covalent bond, oxygen or sulfur;
Q7 is hydrogen or (C4-Cg)alkyl optionally independently substituted with oné or more
halo atoms; ' |
Q% and Q° are independently a covalent bond, oxygen, sulfur, NH or N-(C4-Cg)alkyl;
Q" is (CHz)mOR®, (CH2),CO2H, (CH,),COR™, (CH2),SONRR™, (CHy),-
10 NRPSO,R®, (CHa),P(O)OR%)(OR®), (CHy)p-O-(CHomCOzH, (CHy)y-O-(CH2)mCOR",
' (CHz)n-O-(CHz)mP(O)(OR‘ (OR®), (CH2)s-O-(CHo)mSONR®R™, or (CH2)n-O~(CHy)mr
NR®SO,R®, | | - |
R* and R® are each mdependently hydrogen or (C1—C5)alkyl and ,
Rs and R’ are each independently hydrogen, halo, (C-Cg)alkyl, nitro, cyano,
15  trifuoromethyl, SO,R®, SO,NR°R'™, NR°R', COR', CO,R’ (C,-Cgalkoxy,
S NR®SO,R®, NR®COR™, NR*CO,R® or OR?;

where G' and G? for each occurrence are each independently hydrogen, ((_31-

. .
R I N TR
LR

Lo Colalkoxy(C-Ce)alkyl or (Ca-Cg)eycloalkyl, or G' and G? together with the
20 nitrogen to which they are attached form a saturated heterocyclic ring having
. from 3 to 7 carbon atoms wherein one of said carbon atoms may optionally be
replaced by onyen, nitrogen or sulfur; |
G® for each occurrence is independently hydrogen of (C4-Cg)alkyl;
_ R® for each occurrence is independently (C4-Cg)alkyl or (C4-Cg)atkoxy(C,-
25 Ce)alkyt; | -
R® and R"® for each occurrence are independently hydrogen (C1-Cs)a|kyl (C3-
Cs)cycloalkyl or (C1-Ca)alkoxy(C1-CB)alkyl _
R" for each occurrence is independently hydrogen, (C4-Cglalkyl, (C4-
Ce)alkoxy, NR°R™, (C,-Cg)cycloalkyi, or (c,-cs)alkoxy(c,-cs)alkyl wherein R®
30 and R'%are as defined above; _
m for each occurrence is independently an integer of 1 to 6; and
n for each occurrence is ihdependehtly 0 or an integer of 1 to 6;

provided that: _—

O O

Co)alkyl optionally ihdependéﬁtly substituted with one or more halo; (Ep s



(c) reacting said conpound of formula (V1) with a non-nucl eophilic base in

a reaction inert to forma conpound of the fornula (I11I)
[err] (d) reacting said compound of formula (I] | base
and HNYFVeOrr 21fe“rr] to form sai d conpound. of formula (*’%?/%Hblﬁer ei n:

. 15  Rerr] is selected fromthe group consisting of nitro, am no and
prot ect ed am no; R2 is sel ec% d fromthe group consisting of H,
fluoro, chloro, CF3, nitro (C[er ?C4)alky| (Cferr]-C4)al koxy, am no
and protected anjno Xis organosulfonyl oxy; Y[err] and
Y[err] adl® whern@ l&@é}fﬁ]thﬁgntsnoto o lerr] WD 98/ 21184

. PCT/ 1 B97, (%ﬁgn Q' is oxygen or sulfur then Q3 is absent and
* (3) when Q?is nitrogen then Q% is absent.
49. A process of claim 48 wherein said organosulfonyloxy is
5 methanesulfonyloxy, benzenesulfonyloxy, p-toluenesuffonyloxy, p-nitrobenzene-.
| sulfonyloxy or m-hitrobenzenesulfonyloxy. | |
50. A process for preparing a compound of the formula (1),

10 | |
and the racemic-enantiomeric mixtures and optical isomers of said compounds
comprising: _

(@) reacting a compound of the formula -

TR ST T Te . . | . d
LR R T . [ AT Y B

15

A\

with an organosulfony! chloride and a suitable base ina reaction inert to form a
20  compound of the formula |

A A
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-77-. - [err] wher ei n: Qerr] is oxygen, nitrogen or
sul fur; QJerr] is carbon or nitrogen; 5 Jerr] is hydrogen,
- ((CH2) n-waoesaphise- (Clerr]-Clerr])al kyl, -(CH err])n- NG er r lygaymoro1ser
-(CH2)n-C2F err], - (CH2) n- CONG[err]G[err] -(CH2) - err], .

-(CHerr])n-SBG, -(CH2)n-S2-(err]- C[err])alkyl
-(CHZ)n-SCIerr]NG[err]G[err] or a hetgrocycle sel ected fromthe group

consi sting of - (CH2) n- pyri dyl, “'(CH2) n-pyrim dyl, :
-(CH CH2 lyl, .
(G o1 - PhTeAde sapicairind ShRRRUEM yﬁ%ﬁ&ﬁoﬂl‘gtmé‘gfntﬁﬁoﬁgi& Y. 10
- (CH2) n- t rdaRa6H Mbrt%@ﬂenl(t@'f&hﬂab@h?é@ﬁd ofithe formula (Vily ———~—wherein-one -of
the.ring nitrogen atons of said CH2) n-i m dazaol yl .,

-(CH2)n-triazolyl and -(CH2)n-tegkrazol
(derr]- C8) al
with one or nore hal o atons;. _
het erocycl es may optionally be slibstifuted on one or 15 - nor e
of the ring carbon atons by one, NFOT € substituents independently
sel ected fromthe group con5|sﬁ ng of ((err]-Cerr])alkyl optionally
i ndependent |y - substituted vmth one .or..nore hal o at ons,.
hal o, nitro, cyano, -(CH2)n-Ngerr]d éflt],

-(m2)§-CQerr]qerr] - (CH2) n- CONG[err]G[err] -(CH2)n-OF err]

-(CH2)nh- S err] (CH[err])n- SHerr]-(Cerr]-0C6)al kyl
and 20 (c) reacting s@iGtoepolihah eﬂ&hﬂheﬁ/ﬂ] with a non-nucleophilic base in awher ei n
t he phenyl i et f.said -(CH2 he optional ly be :

substi t ut E?frgﬁ?'? H‘%H?{Bf‘zﬂ“ 3,690P s‘if%?%%gmﬁaependently sel ected from the
.group consisting of ((err]- C[err])al kyl (9pt| onal | y i ndependent|y :
substituted with one nore hal o atons, hydroxy,
(Cerr]-C6)al koxy optionally ingép 25 substituted
with one or nore halo atons, ( Cerr])al kylthio, fluoro, chloro,
brono, jodo, cyano, nitro, -(. G[err]G[err] -(CH2)n-C2F err],

- (CH2) n- CO- R3err]jderr], 2) n- OG3,
-(CHerr])n-s@Bderr],-(CH2)n-Sq err] - (C[err]' err])al kyI,-(CH[err])n-
Sgerr]NJerr]Ferr]; -(CH2)n-NF err]-SO2- GB and

-(CHZM NG3-SO err] - NG[err]G[err] f“ Qerr] is -(CH2)n-CN,

y optlonally be substltuted by
i gnal |y i ndependent |y substi t ut ed
' wher ei.n each of said

_ (CH2 COZG[err] - (CH2) n- SCBG[err (CHZ)n SCIerr] (C[err] C[err])alkyl .
WO 981 29184 . . - PCT/ | B97 01367
) 7-8-_ E (d) reacting said compound of formula (I!l.).wnthq_aj_bas_e and HNY2Y® to form
said compound of formula (1); |
wherein: _ _
15 R? is selected from the group consisting of nitro, amino and protected amino;
R? is selected from the group .consisting of H, fluoro, chloro, CFj, nitrd,
(C4-Cy)alkyl, (C4-Cy)alkoxy, amino and protected amino; and '
X is organosulfonyloxy; -
Y' and Y® are H;
20 Y%is | o
_ _  2st
}Y\Q'i@:%—()‘
Q’ Q1\Q3

or

T+ ¢ L mos  x



-(CHerr])n-SOerr]Ngerrtderr], -(CHerr])nCH err]OH,-(CH err])n, CHO
-(CHerr])n -COGerr], -(CHerr])n -CONGerr]Gerr], - - or a.

het er ocy ted from (CHerr])n-thiazolyl, -(CH2)n- 0xx4Apy

- (CH2) n- %632@15%9 CH err])n-triazolyl, (CHZ)n 1,2, 4-oxadi a‘}zl%llsﬂ

- (CH2) n-i soxazol yI . (CH2)n-tetrazol yI and - (CHZ)n pyrazolyl; 5
wherein one of the ring nitrogen atons._gf said (CH[err])n-im'dazonI,
-(CH2)n-triazol yl and - (CH2) n- tetrazoly may optionally be substituted by
(err]- ' Co) al k)/l opti onglly i ndependently substituted
wi th one or nore hal o atons; . .-wherein - each of said

heterocycles may optionally W& ut/es n-gne O F e nor e
of the ring carbon atons by QB @) oejtt s |ndependently 10

sel ected fromthe group consisting of hWroffen, (C[err]-Co6)alkyl optionally
i ndependent |y substituted with one or nor¢, hal o atons, -(CH2)n-CO '
NJerr]dJerr], -(CHerr])n-CJerr]derr], R.halo nitro, cyano,
-(CHerr])n-CONG G, -(CH2)n-Od err], (CHZ)n Sgerr]Ferr],

-(qrerr]- 4P - (G Crerr])al kyl, | or

- (CH2) n- S@‘I\iﬁogygdrﬁaltrogénorﬂlﬂw] is hydrogen or (CJerr]-Cferr])alkyl
optionally jndependent|ly substituted with one or nore - hal o atons;
Q[err] i s Q I8 SeHoBAT NHEigeN: ‘oxgen or sul fur; ‘Q.err] is hydrogen or

(Cerrk- C[c@‘*:glhb IéM'-(@H Bﬂaﬂnwy(ctpdﬁ,mmemlh» -Nast i {okgiod, 6, one or more

hal o at ons; |nde endent coval ent %ond oxygen,

sul fur, NH(QJHz) PeGr» ~( zérrpﬂ at(fe la)p'SosG -(q*e)msjozr@1 Bf'-r] ymOR err],

i ) S PR R e S e

§$§§ n- 8g—glgﬁﬁ-pwm@m)]rpynwdyl (Gl)ﬂ‘n")zhrnvréﬂhﬂ) nﬂGBanMWW? (S gzqg[#z)n -
n- err r err];
Rl err] and’xﬂ%&'&l g@g@ﬁ{“ﬁﬁﬂk‘pé%éht %‘ﬂ%‘%ﬁﬁ?ﬁa)o Ct-' E}[‘er r%yg%g aI kyl ; and

R[ er r hoand(GH,)ptrfazoltéand #@?agmwzgwy hydrogen, halo, (Cerr]-Cer r} )R?I kyi
nItI’O cyano, tI’I uor onmet err err err
NRLer 1R er 1], couhersin onebRe dnpigen WS b 4 (Fhelripazbi

NROSO2R[ err], NR eidH ZbLd I land M) Hetra2si) ?ﬂoﬁéﬂ be substltuted by (C1-
where Gl and GZ for each occurrence are each in ently %/
(Jerr]- 30 “Cg)atlyyj gptlopaﬂsopﬂe@ﬁmenw smp@mm pRe 90@9@ e msit h one -

LTS 1L ] bl or o gy UM Susinieciade o1

nitrogén to whi ch mdre of ﬂ'reerlrag cazbbnatdms by@nearmqe@dbstéwnam}dﬁpeodemﬂyg
E?J\'I/'} In%97 /01367 s\elpct%g from Sﬁ'ne group conSIstmg of (C1-Cs)a|kyl optionally lnde_;)75c_iently
from3 to 7 car bOQumtmdeftaroabrarme losds,Geld) ditroa cgare, REOHHPNGIGE! |y be
<P aepentent ] HHREaET 3:’-%:%“&9) G icfpra00”, THSrs8 fih "o
' S02-(C4-Ce)alkyl and
20  «(CHy),-SO,NG'G%
' wherein the phenyl moiety of said -(CHy)-phenyl may optionally be
substituted with one or more substituents independently selected from the
group consistihg of (C4-Cg)alkyl optionally' independently substituted with
one or more halo atoms, hydroxy, (C,-Cg)alkoxy optionally independently
25 substituted with one or more halo atoms, (C4+-Cg)alkylthio, fluoro, chloro,
bromo, odo, cyano, nitro, ~(CHa)NG'G?, ~(CHp)p-CO,G®, ~(CH,)s-CO-
NG'G? ~(CHp)-OG®, ~(CH2)n-S05G°, -(CH2):-SO2-(C1-Celalkyl, ~(CHa)n-
. SO,NG'G?, -(CH,),-NG>-S0,-G® and ~(CHy),-NG3-S0,-NG'G%
*is —(CHz)n-CN -(CHZ),,COZG3 ~(CH2)p-S0,G3, -(CH2)-SO2-(C1-Ce)alkyl,

R ) O



R8 for each occurrence is independently (Cferr]-Clerr])al kyl or

(CJerr]-06)al koxy(C[err]- 5 _ Cierr])al kyl; R9 and
Rlerr] for each occurrence are independently hydrogen :
(d err] wa sw)d4al kyl , (C3- Clerr])cycl oal kyIl,’C'UIB97101367
(derr]-Cerr])al koxy(derr]-Cerr])al kyl ;. Rlerr] for each

occurrence is independently hydrogen, (C[err]-Clerr])alkyl, (C[err]-
Cferr])al koxy, NRlerr]Rerr], (C3-C esgl)cycloal kyl, or

(Cferr]- CG)aI koxy(C[err] Clerr])al kyl wherein RO 10 and R10 are as
defined a g 2 _ - Lfqa§.ecbsc?, s neoNG 'G?an
i nt eger -0 SO%I\,IG $ (CHZ)"dpzbw R’?@ ép@l h gccurrenggpl 5 i ndependent |y

0 orS ?R lonhe@terocyfcle]seient@d from. -(CHgb,r-tbuazmydj -((H-ég) n-oxazolyl, (1) when Qerr ]Q3I s 0

or en s n nr or i's

absent ; gazf’gﬂ m@h a"ﬁ‘%}ﬁ &’ﬁﬁ)!'}] gg‘%ﬁgﬁ%ﬁw@°g§“§6§éxa%&9p

51. angp_qasg;m@i ad qcmhmyygzerygl n said chlorinating agent is lithium
chl ori de said ganosul fon | ox se ? é fromthe group

“sel ecbed consi stWH@"e&fme of he Fiag Rik9g 'EIP? ?foi?ifj é § ‘ipidazi¥lony | oxy,

b t ol uenesul f onyL ey, fedd SAPSCF G RetraRbly] niéy dBIIY'DS sUbstituted by (Cr-

m ni t r obenzenesul | ox rocess of claim 48 wherein
prior to said st sp)a(kab optionally indenendentiyosubstitutediwiimeneormore halp #p&Sar ed by

ae_lact ing a COMPOyR ere?n eédh of s%fdmetgrocycles may optionally be subsﬂt&t_efd on one ou[' ]

wth an organosumo@éwf tneh'irrycaihomatmms lsymnalor endoea substituents indepénsientiier t
‘E‘é'T)’ﬁEg? /01367 selected f8 om ]1%3 group consrstmg of hydrogen (C1-Cs)a§6l optionally

53.. A process m‘deséﬁdéﬁtwsubemuecnmtm Bner granmselabmdtomy, HECH,),-CO-
nmet hanesul fonyl. o>§ly genzenesul fgn%/ﬁlmr%( p-t ol uenesul f onyl oxy,
p- ni t robenzene- 0, iR t¥Y8RRnzenesul f onyl oxy.

54. A process f(QfH Pf@cﬁiﬂew qcﬂgﬁmhd(cﬂfiz) L 50,6 -BHH,-$B8L-(E)-Co)alkyl,
| " or -{CH,),-SO.NG'G?%;
15 Q% is hydrogen or (C4-Cg)alkyl optionally independently substituted with one or more
" 'halo atoms; L E '
.Q is.a covalent bond, oxyaen or sulfur; .. O -
_ Q ns hydrogen or (C1-Cs)alkyl optlonally mdependently substltuted with one or more :
_ halo atoms :
20 Q and Q° are independently a covalent bond, oxygen, sulfur, NH or N- (C1-Cs)alkyl |
| % is (CH2)mOR®, (CH,).COH, (CH2):COR™, (CH),SO:NR’R", (CHp)- | -
NRQSOZRB (CH)P(O)ORD(OR®), (CHp)n-O~-(CHp)mCOZH, (CHo)-O-(CHARCOR'",
(CHy)y-O-(CH)nP(O)OR(OR®),  (CHa)y-O-(CH)mSONRR™, or (CHy)y-O-(CHa)u-
NR°SOR®;, .
25 R‘ and R® are each independenﬂy hydrogen or (C4-Cg)alkyl; and -
R® and R’ are each independently hydrogen, halo, (C4-Cg)alkyl, nitro, cyano,
trifluoromethyl, SOLR®, SONRR™, - NR°R™, COR", COR®, (Cr-Cealkoxy,
NR®SO,R®, NR®COR'", NR°CO,R® or OR®;
where G' and G? for each occurrence are each independently hydrogen (Cq-
30 ~ Cgalkyl optionally mdependently_ substituted with one or more halo, (C4-
Cq)alkoxy(C1-Cg)alkyl or (Cs-Cg)eycloalkyl, or G' and G? together with the
nitrogen to which they are attached form a saturated heterocyclic ring having

. % C L M S




5 : [err] 10 conprising reactlng a conpound of the fornula (XIV)

[err] 15 wher ei n: : PG is an am ne protecting group;
R20 is ( # rr])al kyl; . Rlerr] is selected_fromthe group
con&sh%‘?%&(g‘err] C[err])alkyl COR[err], CQerr]R[err]P%W”’m“"
SR err]; and 20 R[err] i's ((err]-Clerr])alkyl
vmth an aqueous acid. 55. A process of claimb54 wherein said
am ne protecting group is selected -7$tom the group consisting of COR22,
C2R22 and SO err]R22; and R22 is (C[err]-Clerr])alkyl. 56.

A process of cl e[mm 350 Wioartsinraters avhersip one of siidfcarban aoms\ma;sopﬁonauy be

methyl 4-(2-(2-( ¥ @i nopyr i din 2-(R)-hydroxyethyl - N-tert- 25" =
but yl oxycar bony' yeW@W)R‘tﬁ‘FPeﬁMra?&'g‘t’%m de. VO 98/ 21184 o

PCT/ 1 B97/ 01367 63 for each occurrence is independently hydrogen or (C-Cglalkyl; . =7 - e
R® for each occurrence is mdependenﬂy (C4-Cglalkyl or (C4-Cg)alkoxy(C4-
5 Ce)alkyl; .
R® and R*° for each occurrence are independently hydrogen, (C4-Cg)alkyl, (Ca-
'Cs)cycloalkyl, or (C4-Cg)alkoxy(C4-Cg)alkyt;
R for each occurrence - is . indepéndently hydrogen, (C4-Cglalkyl, (Cs4-
Ce)alkoxy, NR°R'?, (Cs;Cs)cycloalkyl, or (C4-Cg)alkoxy(C,-Cg)alkyl wherein R®
10 and R" are as defined above; |
| m for each occurrence is independently an integer of 1 to 6; and
n for each oceurrence is independ_enﬂy 0 or an ihteger of 110 6;
pro\rided that: | |
(1)when Q%is O 'o_f S then n is not 0;
15  (2) when Q' is oxygen or sutfur then Q* is absent; and
~ (3) when Q7 is nitrogen then Q° is absent.

e - B . Aprocess of clalm 50 wherein said chlormatmg agent is lithium chioride
and said organosulfonyloxy is selecte?! If;ofrfr;;the group selected cons'stmg of -
methanesulfonyloxy, benzenesu!fonyloxy, p-toluenesulfonyloxy, p-nitrobenzene-

20 -'sulfonyl_oxy or m-nitrébenzenesulfonyloxy. | |
52. A process of claim 48 wherein prior to said step (a), said compound of
formula (11) is prepared by reacting a combound of the formula

OH
RZ

|

R1

X OH
.
N
25
i

with an organosulfonyl.chloride and a suitable base in a reaction inert solvent.

2L W08 ox
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- 81- 57. A process for preparing a conpound of the fornula
[err] 5 "~ conprising: (a) . reacting a conmpound of the formula
[err] 10 wowagimyn Rlerr] is CORerr] .and Rlerr] is (C[errfpg g.f,dﬂ@\,l kyl
with a conpound of the fornula [err] 15 wherein err

(Cferr]-Cerr])alkyl in a reaction inert solvent to forma cor_rpound of the
formul a 80 :

...53..-.... A process of claim 52 wherein said organosulfonyloxy is

" " methanesuffonyloxy, benzenesulfonyloxy, p-toluenesulfonyloxy, p-hitrobenzene-
sulfonyloxy or m—mtrobenzenesulfonyloxy

54, A process for preparing a compound of the formula (XIil)
SO
N\/\O O

X

10  comprising reacting a compound of the formula (XIV)

X

156 wherein: _
' PG is an amine protecting group;
%is (C4-Cg)alkyl; :
R?! is selected from the group consisting of (C;-Ca)alkyl, COR?, C02R22 and
- SO,R? and
20 N R? is (C4-Cg)alky! with an aqueous acid. -
- '65. - A process of claim 54 wherein said amine protecting group is selected
from the group consisting of COR?, CO,R? and -SO,R?; and R% is (C;-Cg)alkyl.
' 56. A process of claim 55 wherein said compound of formula XIV is N-
_ methyl 4-(2-(2~(2-acetylaminopyridin-5-yl)-2—(R)-hydroxyéthylfN-ten‘-
25  butyloxycarbonylamino)-ethoxy)-phenylacetamide. —_—

A A
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[err] WO 98/21184 '

PCT/ | B97/ 01367 ' -82-
(b) reagpiggagifedi d conpound of forrrul a (XVI) with an acid gRpudebagy 2
di carbonate or an acid chI oride to forma conpound of the formla

20 .21 [err]
5

group; and (c) reactin

wherei n R20 and R21 are as defined bove and PG is an am ne protecting
gﬁsai d conmpound of formula (XIV) with

an aqueous acid_to f

d, d Xl
A process?6f cgaqr?r‘faﬁﬂam’é?‘:}qq’n‘%%a oun "ﬁé’fh? &8’85‘?&19 ng)up is selected

58.

fromthe group consisting of CCR[err] and CO2R exr]; and RArr] is
(derr]-Cerr])al kyl. 10 OHb9. A proces | cla'm 58 wherein sald
conmpound of forrmula (XVI) is. ri@acted wit icaronate

60. A process of claim5 N:,]/_i\oc , Rlerr] is nmethyl and PG

i‘s

tert-butyl oxyca

Xill

5 comprising:
(a) reacting a compound of the formula

l A
NHR* ~N7
__xv

\!

10

o= whiereini P is CORP anidiR? is (C4-Co)alkyl with a compound of thaiformula <o - - -5

00— 20
NHz\// : < > ‘2 NHR
: o)

XVi

15  wherein R? is (C1-Cs)alkyl in a reaction inert solvent to form a compound of the

. _ | | N 20"
N O o

XVi

formula




WO 98/21184 . _ PCT/IB97/01367

-82-

(b) reacting said compound of formula (XV1) with an acid anhydride, a
"~ dicarbonate or an acid chioride to form a compound of the formula

: 20
oH PG /[::]//\“/NHR |
N o
\/\O

_ Xiv
5 wherein R?’ and R?! are as defined above and PG is an amine protecting group ; and
(c) reacting said corrfpound of formula (XIV) with an aqueous acid to form
said compound of formula (XIH).

A/

NHR?

58. A'proces_s of claim 57 wherein said amine protecting group is selected
from the group consisting of COR? and CO,R?Z: and R% is (C4-Cg)alkyl.
10 '59. A process of claim 58 wherein said compound of formhla V) is
-reacted with a dicarbonate. _ _
80. A process of claim 59 whersin R?' is acetyl, R® is methyl and PG is
tert-butyloxycarbonyl. '
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