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condi tions. eat nent of such chronic di seases W agoni sts
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20 selective for beta-3 adrenoreceptors are known to be useful in the treatment of
hyperglycemia (diabetes) and obesity in mammals, as well as in the treatment of
gastrointestinal disorders and neurogenetic inflammation (US Patent No. 5,561,142).
Additionally, they are known to lower triglyceride and cholesterol levels and to raise high
density lipoprotein levels in mammals (US Patent No. 5,451,677). Accordingly, they are
25 useful in the treatment of conditions such as hyper-triglyceridaemia,
hypercholesterolaemia and in lowering high density lipoprotein levels as well as in the

treatment of atherosclerotic and cardiovascular diseases and related conditions.

Treatment of such chronic diseases with agonists that are selective for beta-3
adrenoreceptors decreases the potential for undesirable side effects caused by beta-1 or
30 beta-2 receptor stimulation such as increased heart rate (beta-1) and muscle tremor

(beta-2). It has now been found that certain novel chroman derivatives are effective as



sel ective beta-3 agonists and are useful in the treatnment of beta-3,
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This i nveﬁ‘?ﬁg% is“ggm fically relates to chroman conpounds (CJJ]‘\LQT(WWQBF:
[err] wher ei n: R i s hydroge hydr oxy, oxo, hal ogen,
Cl err] hal @31%\!3 betp-3ragonists@nd areyuse Imﬁﬁg trgatment of beta-3 meqleted]condntlons
[err] alkyl, phenyl, pyrrole or a 5 or 6 nenbered heterocyclic
ring with f r DESCRIRBTION'QF FHEMNENTONect ed f r om 0, S and N, each moiety 10
bei ng optionally substituted with hydroxy, hal ogen, cyano, NR err]
tri fl uor omet hyThisORyentioh spé&difically reigtes tméhirginan gbmpulinds R fermila I:
[err] al koxy, and OR and each ring noiety being optionally

fused to a 5 nenbered het i_gcyclic NQg containing froml to 4
hetero atons sel ected fro% S, and N, the! fu}leeb%:(X) (CO),,Rﬁet erocyclic

ring being optional Ry—Au’sed{—tm-lza-m%-Fw tionally

substituted with oxo; I s hydrogen, err] al kyl optionally
substituted with 1 to 4 substi tuent S 'sel ected from hydroxy,
hal ogen, C[err] [err]al koxyI or CJerr cycloal kyl, phenyl or
naphshyl whekemptional ly 20 substituted wwth 1 to 4 substituents
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HO

R[er rd |1s 1hydrpgen1 s%er;_s] al kyl , jerrhp

A 0oCOR?, NR'COR?, cor?, NR's05R?,

1

NR COzR1, C1-C10 alkyl, phenyl, pyrrole or a 5 or 6 membered heterocyclic

ring with from 1 to 4 heteroatoms selected from O, S and N, each moiety

1

10 being optionally substituted with hydroxy, halogen, cyano, NR1R , SR1,

1 1

triflucromethyl, OR CORZ, COR?, SOR?,

0CcOR?, NR's0oRr?, NR'CO2R1, €4-C10 alkyl, ©1-C10 alkoxy, and OR,

and each ring moiety being optionally fused to a 5 membered heterocyclic

, C3-Cg cycloaklyl, phenyl, NR

ring containing from 1 to 4 hetero atoms selected from O, S, and N, the fused
15 heterocyclic ring being optionally fused to a phenyl ring or optionally
substituted with oxo;

R1 is hydrogen, C4-C10 alkyl optionally substituted with 1 to 4 substituents

selected from hydroxy, haiogen, CO2H, CO2C1-C1¢ alkyl, SO2C1-C10 alkyl,
C1-C10 alkoxy; or C3-Cg cycloalkyl, phenyl or naphthyl each optionally

20 substituted with 1 to 4 substituents selected from halogen, nitro, oxo, C4-C10
alkyl, C1-C10 alkoxy, C1~C10 alkylthio;

R2 is R1 or NR1 R1;
i
R® is hydrogen, C4-C1g alkyl, CO,R", or R-Ar'~CH-CHy—:
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C,-Cyo haloalkyl means straight or branched chain alkyl groups having from about
one to about ten carbon afoms, the alkyl groups being substituted with one or more
halogen atoms, and includes such groups as trifluoromethyl, trichioromethyl,

20 pentafluoroethyl, fluoromethyl, 6-chlorohexyl, and the like.

The term C.-C,, alkoxy means straight or branched chain alkoxy groups having
from one to about ten carbon atoms and at least one oxygen atom where any C-C bond
may be saturated or unsaturated, and inciudes such groups as methoxy, ethoxy, n-
propoxy, isopropoxy, n-butoxy, isobutoxy, sec-butoxy, tert-butoxy, and the like.

25 Cs-C, cycloalkyl means saturated mono cyclic alkyl groups of from 3 to about 8

carbon atoms, and includes such groups as cyclopropyl, cyclopentyl, cyclohexyl, and the
like.

C4-Cy alkithio means straight or branched chain thioalky! groups having from one
to about ten atoms selected from C and S and containing at least one or more S atoms,



3 and includes such groups as thionethyl, thioethyl,

2-t hi opr op di t hi ohexyl, 8-nethyl - 2,4-dithia t he
like. W099%2%6 Hal ogen i ncl udes fl uori ne chl ori ne, E&@@gﬁ"é’@#ﬁ
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(
3-{2-
acid
3-{2-
acid

20 The —(X),—(CO),R; side chain may be attached to the chroman moiety at any
available position on the phenyl portion of the chroman moiety.

llustrative examples of the compounds of this invention include the following
compounds of Formula |:

2-{[2-(3-Chioro-phenyl)-2-hydroxy-ethylamino]-methyl}-chroman-6-carboxylic acid ethyl
25 ester

{2-[(2-Hydroxy-2-pyridin-3-yl-ethylamino)-methyl}-chroman-6-yl}-acetic acid

3-{2-[(2-Hydroxy-z-pynd|n-3-yl-ethylammo)-methyl]-chroman~6—yl}-propromc acid ethyl
30 ester

3-{2-[(2-Hydroxy-2-pyridin-3-yl-ethylamino)-methyl]-chroman-6-yl}-propionic acid

2-{[2-(6-Amino-pyridin-3-yl)-2-hydroxy-ethylamino}-methyl}-chroman-6-carboxylic acid
35 ethyl ester
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ic acid
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2-[(2-Hydroxy-2-pyridin-3-yl-ethylamino)-methyl}-chroman-6-carboxylic acid
{2-{(2-Hydroxy-2-pyridin-3-yl-ethylamino)-methyl]-chroman-6-yi}-acetic acid ethyl ester.
2-{[2-Hydroxy-2-(3-methoxy-phenyl)-ethylamino}-methyl}-chroman-6-carboxylic acid

35 2-[(2-Hydroxy-2-tetrazolo[1,5-a]pyridin-6-yl-ethylamino)-methyl]-chroman-6-carboxylic
acid ethyl ester

4-(2-{[2-(4-Acetyl-phenyl)-2-hydroxy-ethylamino]-methyl}-chroman-6-yl)-N-methyl- 2-{2-
[(2-Hydroxy-2-pyrimidin-4-yl-ethylamino)-methyl}-chroman-6-yl}-acetamide

40 .
4-(2-{[2-(3-Cyano-phenyl)-2-hydroxy-ethylamino}-methyl}-chroman-8yl)-butyric acid
pentyl ester
N-Ethyl-4-{2-[(2-hydroxy-2-pyrimidin-2-yl-ethylamino)-methyl}-chroman-6-yi}-N-methyl-

45 butyramide

Ethyl (2E)-3—(2-{[((2R)-2-hydroxy-2-(3-pyrldyl)ethyl)amlno]methyl}(ZS)chroman—s-yl)prop-
-enoate



4- (22{[ 2- (4- Acetyl - phenyl ) - 2- hydr oxy- et hyl am no] - et hyl - chr oman- 6-yl.) - N- et

hyl - 2-{2-
[(2 I—Iydroxfl"’0 9€§?ﬂ6m di n-4-yl - et hyl am no) met hyl ] - chroman 6- yﬂwg 6§3r751 de 40

ano henyl ) - 2- hydr oxy- et hy| am no] L chroman- Byl ) - butyri
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therapeutlcally effectiv npounds, . certain subcl asses and certain
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t hose 10 unds Wnere Arferr] %/ or pyrim dinyl
optional | )(CMUS CQ&B‘dand islattachesi at therosmwy@frtbay I’Omaatmﬁﬁt)’cyano al kyl or
amno, Rerr] is hydrogen, mis 1, nis O for the (X)[err] noiety,
(COferr]Rerr ]Re'preééﬂa!we]sa@df the campanﬂdscbf &ormula | hchaieithe omvﬂtloria% nofw oman
noi ety. resent ative sal f the .c nds Formul a |
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anmogs um sndrgsnm/er emaarcead‘dy oetshsel by meanswell kriowatn e art. iFople§anple, Suich :
organi c acids ses means wel | known in the art. For exanple, such

acid addi t3%h ag‘éﬂ'?’b s?'ltﬁ: insikdeacatalp. adipate, alainate, a3comRate, asparate, henzoate,
aspart at e, pdpeeaBifshate, blsulfate BafyRE Sitrdté %ﬁﬁorﬂé CaniphofoulfBhats! dhrfamate,

citrate, canphorate, ca hor suﬁ§onate cl nnanat e,

cycl opent awelpp@piammon%tegl dighisanate, o dedesyisuifateat ethanerulfenats. f dumasate,
fumar at e, C mﬁﬁ%ﬁfa f
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2- hyafr oxydtyummweortwdalodldac6ﬂwdt®<yemamw!fmateralﬂea@rmate lactate mealerteat e,
met hanesul S a r 0X
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pr opi onat epamoate pectinate;i persuifatey | prhenﬁpropmnateat picratdyi walate,t epropiosateat e,
and undecanoat e. ncl ude al kali netal salts such

as pot ass,ﬁ?ﬁ?’gﬂt& suifepate, gaéqr@tg thacmq?%iosy a%e and undécanoate.

Base salts include alkali metal salts such as potassium and sodium salts, alkaline

25 earth metal salts such as calcium and magnesium salts, and ammonium salts with

organic bases such as dicyclohexylamine salts and N-methyl-D-glucamine. Additionally,

basic nitrogen containing groups may be quaternized with such agents as lower alkyl

halides such as methy!, ethyl, propyl, and butyl chlorides, bromides and iodides; dialkyl

suifates like dimethyl, diethyl, and dibutyl sulfate; and diamyl sulfates, long chain halides

30 such as decyl, luaryl, myristyl and strearyl chlorides, bromides and iodides, aralkyl
halides like benzyl and phenethyl bromides and others.

The esters in the present invention are non-toxic, pharmaceutically acceptable
esters such as alkyl esters such as methyl, ethyl, propyl, isopropyl, .butyi, isobutyl or
pentyi esters. Additional esters such as phenyl-C,-C; alkyl may be used, although methyl




25 . earth netal salts such as cal cium and nagnesium salts, and anmoni um
salts with WO09/324%r gani c bases such as dicycl ohexyl ani ne salRGI/US98/26735

N- net hyl - D- gl ucam ne. Additi onal ly, basi ¢ nitrogen cont ai ni ng
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such as al kyl ster such SO
"sobutyl or  acid can be feacled il ihe acqndl i tie Pregence; of %@@Métméswty gtichcas
al kyl may be dmeldhe)qldamudgimdaat‘h[sal-dlmethylammopropyl]-3-ethylcarbodnmlde or other water

Ctori 11 o oo TR BoaNE U, ko8 MRV Heoac I oo 7 watr
reacting t heangppptiorially.can nacytition ecatalysth dstarification damralso be reached dusing the

chloridg witbhphiy r@gc@?%xy%aea iAltné fwe%eg%%ﬁuo?&mﬁegﬂ %Pf "fpRbhdy°

anhydride is rea t e alco resence o
cat al yst sucRY#ding, ogin the presenge of HbMﬁFWFHHﬂm@FMQMHIWﬁ@nw Reactlon of an acid

N, N- di met hy| ghioR@® withdihBealcaNol 70 BARIRE | clit vithaam @ Ihh&n catalyst sué@f ad @EMAl?for
reacted with t ‘ﬁ%al cohol in the presence of a dehydrating agent such as

di cycl ohexyl PEIHi i i de, 1- [ 3- di met hyl am nopropyl | - 3- et hyI carbodi i m de or '
eaction by the r SSBUAYS'Sr TaARNE robbd n RE koimiplnd o oyl ey naetidn be
cat al ydb. Espemtedted duringranyof thé aboveemethadslﬁxﬁmrmlmmestbs afd protegiing groupstray

carboxy! | ¢ bbb BRE R LoRlefdnbl MEHBAE Gk kAR the B, 21,

optional ly, pyridi ne € presence o nyi di i m dazol e

with pyridine, Re@)ﬁe' Qd'lleﬁfméiﬁb Qﬂ'vﬁbuld readily kﬁ&b%ﬁ%&@&&éﬂ@ @Jr&omlth%s% as

I ed t w t t
%ZL;: '?I v<ca)uorv"\4e r}'\'ﬂ%%iﬁt&fg"r} Sl%‘ S(%Clﬁ‘?ﬁdéf Formula | may need to be 15
protected during gng défnﬂobﬁdé‘@ﬂﬁi‘s ﬁ?érgfbgﬁ'a&)preltﬁgtre @ ﬁ&u?e%feés}[n? flelric centers or

protecting groups %/ reno y conve
wel | kd8wn i hvméma@ rotation, be present in the fpren efdsorens. iAll isoreers; whether deparalédj y

Km0 DU, Rt SudortbSRRRS, o s, coplBbbt Il TR 85
i nvtent i ?ndrmyncqmpmw lmthnatharstsopé of\ﬁysr:mteniumf CEhe eomponr'\a\ld&lﬁ)of_ Fornhtia | wherein
restricted r nt i n,the for oners... . i sopers

whet her sepaﬁzﬁaﬁ e@? Sy go'?n;%ne%ﬁpa thepéF 1198 P?Frp?)olﬁ (A %FEH”F!Q&‘@WB ‘ﬁge‘f%ﬂ'@ plape

t he conpoundas dépictedsn Forsulhils peéferred. The punﬁéﬁtiéﬁm%éﬁdsdﬁwé@'d?ldtth@ s@pataforPf
this i g)éent | OFﬂaéJhe conpounds of Fornul a_ | wherei the hydroxy

conponé&ht on JRopjeric uxtures; Gan; ke ?9‘?°mﬁ’&!sh?dctUrﬁt?Mtqcbﬁ'qyaﬁ knawn Iﬂeﬂ’pl athe

as depicted in Formula |) is preferred. The purification of said isoners
and the separ at i odh@Pparticulagipracess to bertifized ithe preparation ¢fcthe mompolndsofithis,

standard t ecveAtitSdepRAYS ubbn tHaSspRtific compound desired. Such factors as the selection of

the specific Ar', X and (CO),R* moieties, and the specific substituents on the various
moieties, all play a role in the path to be followed in the preparation of the specific

30 compounds of this invention. Those factors are readily recognized by one of ordinary
skill in the art.

The compounds of Formula | of the present invention can be prepared as
indicated in the following Reaction Schemes.



The particular process to be utilized in the preparation of the conpounds
of this l.aventi on depends upon the specific conpou | Such
factors aswtohgglsg"ie#ect i on of the specific Arferr], @%’ﬂﬁ%fﬂ%‘i&s
(CO[err]moieties, and the specific substituents on the various _

noi eties, all pihageferal!thei corgttinBatdt this Rvehtidr avdyd bk Nprepared! by ataridafd of -
t he specifjc, 30 corrpoug_(rtls ?-tf tglg tavention. Those ‘f actortﬁ af e I’.ﬁ(’%’ldl |y
recogni zedteBV"%‘f% &POWP i ey art and by s}fﬂw'ln PIPCPfesS, Apatogous  thereto. ® The
conpounds admpeunds lofi Formila tl lcan geseraliy bé syrthesized acoording fr Bpactied Scheme 1

I ndi cat ed L ' [ : ‘ : .

; erblitné Aphfiphfd SHsRid 18 coliiEd i the approprite amine 2. This B e
prepa¥ ed b§ typigatiarcarried out in @ apepliessalvembusuch ahdimethyh sulfexjde ndimethy -

processes RARhRRAYackdRitMECor inl BF alcohol sudHOEP Attkhd), %odlzreﬁéﬁﬂl %r'p\;g;gdr?\gf r?tt he

general |y be synthesized ac ording to Reaction Sche . ,

appropri at'@"’@ﬁé@ﬁ"&é"’l" Aoyt 51 Ca "gﬂt?‘h Q%’%Bg? BHPFH&S | herrin B isyan alkoxy,

& eact iholn 5ca}n bei g:mmg!m\:ﬁufwabrimdc?wspbnqigg earbatyilic_acw?/fem by Gtaritard

i met hyl sul f gxi.de i, et hyl r,mapi de, acetonitrile, or in an

al cohol sM@?'ﬁPW&ﬁgﬁ",esf‘ﬁ%‘ﬁ? qu%ﬂfoﬁkm%f’ "beS ol at t enperature from
abouto - 10[err]C to reflux. Conpounds of formula | wherein R4 is an al koxy,

can be further converted to the BhES rg&ﬁ Mgafboxyl ic acid form by
egmvsmmmrgv—vn

standard hydr ol ysi s proc e skilled in the art. 10
REACTI ON SCHEME | [err] OH
: S
R_A,VQ - *  HNR®—(CHyp~ O
4 . 2

OH X
" ,(j@““‘x’n_‘c"’"'“
R—Ar"-CH—CH,—NR®*—(CHp)y” ~O

I

15 For synthesis of any particular compound, one skilled in the art will recognize that
the use of protecting groups may be required for the synthesis of compounds containing
certain substituents. A description of suitable protecting groups and appropriate methods
of removing such groups may be found in: Protective Groups in Organic Synthesis,
Second Edition, T. W. Greene, John Wiley and Sons, New York, 1991. For example,

20 after preparation of a compound according to Reaction Scheme 1, in order to enable
purification of the end product by, for instance, flash chromatography, compounds of
Formula | wherein R®is, for example, H, can be selectively protected as, for example, a
carbamate derivative obtained by, for example, treatment with a reagent such as di-tert-
butyl dicarbonate or other means known in the art. After purification, the carbamate




I 15 : For synthesis of any particular conpound, one skilled in
the art wl| WQBWP4T&e t hat the use of protecting groupRCHH$INIETIS
required for the synthesis of conpounds containing certain

substituents grd\lpifahoéasw be rérAbveribyl trddtment Witie ah abig SUEIP &9 HOY Bf trfldBroABeticadid
met hods such groups may be found in: Protective G ouos

| Vi n

in Organic Sﬂmsg‘mwn"?the%&cond Edition, T. W Geene, John Wley and
Sons, New York, 1991. For exanple, 20 after preparation of a conpound
according to Reactiingnepe¥idand of ReactioniSchemeeasl eommercially pQMalllﬂblGaQr payobe

LD s " oo gbtrong S 08 ¢ oy SR ALAAR EPURSUAHAR o
for exadple, those skilled indhdartatA remesethlvesyotitessrrﬁ(bpbmdefbls autiingd in, Reactlon
e Tenovn (SPOBE80abe G 4 G e it il ¥ NSRSl
8 : (NCSyirpa pratiersolvent suchlzs dcetio aeid/hydrdchidfit aeidimiiuré (HOI) 36 bford4Ré
The epoxi de. FhisYoaeaIs: 5ipalartat 41 a et a3ent FUPRR AT Soryeege (NBH)

prepar ed acca & pdart @omsm sat:h taBQnemauommqburg%sC{ﬁé%hE@&num { &€ohol 5. The
literature known to hose skilled in the art. representatlv

synt hesW0s of ePg¥dedta IcanbQ)@PH"PﬂSH by rF"Q?é'&ﬁt@'@?hOl 5 with @diasmesth As ypatassime
3 can be hal Qaapmaes K"beb |ﬁarf>mﬁf‘§ucﬁ%d% chl orosucci ni m de

(NCS) in a protic so vent” such as acetic aci d/ hydrochloric acid m xture
Sgent such LirSoéPﬁét"sgragw%‘"sﬁﬁtﬂﬁééﬁm&un& U3 2 piip Hofole n herpure
met hanol  ( Me@rgntigrericsforrh ef each esmpoutidgancbe ostained by Thiralléhromatography'e itlmay
C D ol HE" Bl el b e S oL i Pl i e povera ot wnich ean
this passti culpredueréraptiomericlyeaHE @)%Qsibepa&dé bé)bi;' aéﬁﬁﬁi@tﬁb rtctiortoftHE ©
enanti omeric f?rm of each conPound can be obtained b

chr omat ogr apHipioketong4, Asymm @éeawm&aat%awwéhwusm@ahm redcing agentsit
~there are Se\é%bﬁbsrﬁlt%fj t‘éh H¥F sil)q}lP Cleﬂf B? é'ﬁﬂh*a%gﬁéd ecal 'y

- enriched (R) or (9 epox a by a nmetric |on 0
hal oket one 4. Asymmetric reduct i on can_be accorrpl i shed using chiral
reduci ng agents such as, but noREACHQMNSCHEMEZ ) or (+)-DIP-Cl and

(R) or (S)-Al pine borane.
REACTI ON SCHEME 2 [err]

O

R—Ar' . HC R—Ar' " MeOH
OH ' @)
K.CO
R—Ar! acetone R—Ar
20 ] 1a

An alternative synthesis of epoxide 1 wherein Ar'is a pyridine ring fused to a 5
membered heterocyclic ring containing 4 nitrogen atoms (1b) is outlined in Reaction
Scheme 3. Chlorinated 3-acetyl-pyridine 7 can be obtained from treating the acyl

25 chioride 6 with dimethyimaionate, a reagent such as magnesuim chloride and a base
such as triethylamine (CH(CO,Me),, Et;N, MgCl;). The intermediate can undergo a



An al ternative synthesis of epoxide 1 wherein Ar[err] is a pyridine,ring
fused to nmenber ed heterocyclic ring containing Msat ons
(1b) is oﬁW?’gﬁ@%lnl n Reaction Schenme 3. Chlorinated %%%y %pyrl di ne
7 can be obtained fromtreating the acyl 25 chloride 6 wit

di met hy| nedesaekaxylation aighigh temperaturenith e polam aivant | sushaag @n@étwulfox-de
such as ”4 A ca*‘\aéugr?g r&qé(%r%édu?@)d%%rbhd By k65 "(rolandlioh2) 19080 %s, 9233).

I nt er nedi
9 Treatmend &of o with \sodiunpazide (Nialjs) incanpolastsolvent such psireethandl i ihe such

Koo (Tot arprabericd bhcan apid sySTE hyafbBhithe) A |Mich, Nifbei{iihe Eirishbidiny oY
(Nag?s i E t:gaﬁﬂlggycr)igmevant The dtetore Becérarbfelotrmggn?dted Cv(:)i}hr a rqagentalsueh @k Nn '
et r azol opPrgbiieTimcp (B, A orafic selveRt g seHie GoRHI BHEIARHER s

N- tor oo URe | tsrbmbd@etﬁws) Tﬂeatrﬁerﬂ rcsft 9 besa | ré@iiding 'agBnteSucc as i sodium
acid/ HBr m xture (AcCH H afford’t bronmpbacetyl 9. Treat nment

of 9 by a berefndr 'HQ (haBHy '%aeﬁ'aagolswlsuﬁﬂ' as ;"ethansb flieyed |bM@"('4%|§4§|'4173fm¢"
I Y
pol ar sol Vg a %EQé‘s@c‘h ﬁ%mdrﬁ%é Wi?ﬁaﬁcﬁ'?? %h'ré de?o&ﬁetﬁeat ment

with a base such as so oxl de e epoxide I b. 10

By agypl ogy to téf«‘aﬁénﬁmﬁhé thedl® ékf‘ox?d%meafa&*u&l&ﬂ@aﬁﬁeo% “"]%te ﬁ'nt%@

its pure enantToneric’for m asymfet r reduct | on o hal f;et one
9, using teénantiomeei¢ farmzhyeasymmetric reduptpmfdh@hglokmem 9using the chiral reagents

The epoxi ed according to Reaction Schene | to produce the
conmpound gﬁ' {ggP%ﬁggﬁ%bﬁerei n Ar[ferr] is a pyri dine ring fused to a 5

nenber ed het er cI | C [ taini.n | t at o and ma

Fur cher 1 eat el heide de maRe £R0 REOuPR & Redch8Y SinBhd R 1o ARy

het er ocgcl ¢o]§mpoung ﬂTFommlbeuﬁeMﬂ e pyfidige rm@fjusbﬂ tong t‘)sl merhbereg heterocycllc

&a[ne)%r ]n S r?ng cFontalnmg 4|n|trogeegxealtgm's6\ rJn%rnr‘ y Ee fLPI't¥lr3II' tréarleqlq stwg{(eaquﬁ\)n@'g H‘le[%‘[. rl
to cleave the fused heterocyclic ring from the 6 membered ring, resulting in the

compounds of Formula | wherein Ar' is pyridine substituted with NH,.

REACTION SCHEME 3
O 1) CH(CO2Me)2 Q
| X ci  EtaN, MgCIz> ﬁ‘\ NaN3 > & ]
cI” N 2) DMso cI” N S HOL NN
6 z = 8
fj/“\/sr 1) NaBH4 fj/q
AcOHIHBr 2) NaOH
. N7 N
N=N
20 | 9 1b

A representative synthesis of the amine 2 wherein the n in (X), is 0 and (CO),R*is
CO.R' (2a) is outlined in Scheme 4. The hydroxyacetophenone 10 (commercially
available) is treated with diethyl oxalate in the presence of a base such as sodium

10




20 . ; 9 I b
A represent aMOR9/334%t hesi s of the amine 2 wherein the n in (XHGHV$98{26738
and (COJ[err]Rerr] is CJerr]Rerr] (2a) is outlined in Schene 4.

ety o SRR R PR e RE S0 o€ glnemol Afier, 85Roe) dhe residue Eaf b resled
10 with a mixiarei ofeaceticaagichland hysirechinricsaridy tsaffdrt athel carbdxytic acid 11.
k-up, th b ik eat i | C G

0K LB AP St s a1 kol o
Hydr ogenat i ofhesmam12,sThe, chroman:gakaxylic,agid éﬁ can bedraated with dishlorermethylonetbyh,
gives tdie  ether afdlfaMififurhZchidite f'HRERAe FambehfontarE8 tndinlyCatibshRitdd satHRd
0o AL TR o, o5 I W o sk
met hods knovsulistitutios paltein, ot exanipie; the tstartiyg Materisl thydrdxyacetbphenone 10) could -
Chydr oxyacet B Acbifileq o anf TR Sromalfc Fhstichs B, 3 rifoe arpyp dhet,gap tater be
aronat i ¢ postransiermeshtocothemnregioisomerg b the fanmyl-cuombanti@r usiag the same or similar
transf g5 med Fé&cf?érhﬁé%deﬁ%.o'ﬁ\‘é”ﬁrﬁyl%ﬁrﬁé‘q fé?%}i'bgﬁ%é%ﬁ%@ tregt%g;\gitﬂ PEagRRtts

or simlar 10 reacti on sequence. € can be
- successi vel yS4Gheas axaly chioride ang; gmmonia to affgech thes farmwl-ghromancamide Hhd The

anmoni a to aforMyicchrohan-ahiidd 14 baw B8 frea®dAfithld reabBAt such as frifluoroacetic anhydride
fornyl - chr oman- am a reagent such as

e 14 can be treated with > )
trifl uoroacelqd '5?\'%?8‘?’?@9*”"“ as tetra?"yﬂrogwap Mthia Rase suich ag fdsthylamine to afford the
]E et ralhyd[] of ufoamylhroman-itsie @thﬁfov}‘rﬁw-ﬁhd‘wﬂﬁmn_ﬁﬁé 1]@ cahfisy dea%a with chergical
or vy ro 0 §.1J -chromanznitrile can, be treafed.
"W th c?ém’ ca Tgi'nb agg@)?i]szﬂdz‘;g%oéﬁéh%or Tdhe Eff%fo%ﬂ"ﬁ'm‘cf}?ﬁ%‘m byiap eé?qf@f-’?@“
sol ution, foPlogegurebysing anstady fhalidei such as ethyl dideeslitheaubasey saioh aakyl 8-

hal i de such : & @ Gh =t 2! T :
 di azabi cycl ogg.z%' 1 OIS AR hePCGIE R EctePivdmin niile 18-, Gompopid 16 can

Conpound 16 p&dreated with hydragepdpthe fresenss for dnetaicatalysto rsuch rase patladiunrenal

- catal yst, suedrbos, ifvalpoitissiVeitsuch as ethareh i@ gRe thdlpimAy aMing @hvent such as
ethanol, to give the primary am ne 2a. -

11



REACTIO\ISCHENE4[ err ] X
Conmpounds of fornula 2 wherein (CO[err]are_ othe an *
pErsaar

qurr] R[e?"?‘i”@&ﬁ’%e made by 5 nmet hods known to those s

art. For exanple, ester 2a or 16 can be saponified to the
correspondi ng carboxylic acid byrgACTIOR S68EMELSN as sodium hydroxide in a
pol ar sol vent such as net hanol. The carboxylic acid can then be
successively treated wth reagents sgch as oxalyl chloride and an

amne to afford_ the_coprespondi ng am de as illustrated in Schene 4.
10 2 ) |\A¢Na§bﬁt hesi s o }e am Hg 2 V\,herel n x@ nin
(X)[err] is 2 ('132‘ 5—__" = Q i :
Schene 5. W tFEl ré: %’on Wi %' @Zé nd an e suc% d as 17,

in an inert solvent such s tetrahydrofuran_d.an afford the ol efi #218.

Compound 18 can be treated with hydrogen in the presence of a netal
catal yst, such as paf!l adi um on carbon, in a polar sol verBHéuch as
et hanol, to give td | mary am,CHO 1) (COCl),

HO,C ~ 2)NH, H,NO

' 1
NC O

EtN 2)R'Halo,pBU N

IS oo
parc  HNo

2a

la o
=
[+]

Compounds of formula 2 wherein (CO),R* are other than CO,R' can be made by

5 methods known to those skilled in the art. For example, ester 2a or 16 can be saponified
to the corresponding carboxylic acid by using a base such as sodium hydroxide in a polar
solvent such as methanol. The carboxylic acid can then be successively treated with
reagents such as oxalyl chioride and an amine to afford the corresponding amide as

illustrated in Scheme 4.

10 A representative synthesis of the amine 2 wherein the n in (X), is 2 and (CO),R* is
CO,R' (2b) is outlined in Scheme 5. Wittig reaction with compound 15 and an ylide such
as 17, in an inert solvent such as tetrahydrofuran can afford the olefin 18. Compound 18

can be treated with hydrogen in the presence of a metal catalyst, such as palladium on
carbon, in a polar solvent such as ethanol, to give the primary amine 2b.

12




12 . REACTION SCHEME 5 [ err ]

5 womIpaamed 2 of Reaction Schene 1 wherein mis ot h®CTIUSa2@3%an
be synt hesi zed fromderivatives of conmpound 12. For exanpl e,
conpound 12 can be reduced to the corresRAondi ng al cohol by treatnent
wi th a reducing agent such as lith 1QN; hydri de. The

resulting al cohol can then be oxidized to the correspondi ng al dehyde by
treatnent with an oxidizing reagent such as PCC (pyridinium chl gy ochromate)
in an 10 appropriate saol Vetglt-l The res mgmb al dehyde can und rggﬁan

. . 90

al kyl chain extensi cf)@/ o wel | kno as

t hat described by Witi et al—'r'n——" 962, 2514. This
al dehyde with t heNExt édded al kyl chai dZcan be coNGerth a
carboxyclic acid by stagdard nethods of oxidation well qgnown by those
skilled in the art, and can be used in place of "conpound 12 to nake
conpound 2 of Reaction Schene 15 1 by anal ogy to gonpound 12 in Reaction
Schenes 4 and 5. H, Another repregentati e ht hesi s of am ne 2
where the nin (X)[err] |s—9—a-nel—-(CO)[er | [err]Rlerr] (2a) is
outl'ined in Scheme 6. ConpoldiC12 dHuN.b with an

hal oganati ng agent such as benzyl tri net hyl*ammoni um di chl oroi odate in the
presence of a catalyst such as zinc @goride in a polar solvent such
as acetic acid to give the 20 corresponding iodoaryl 19. Conpound 19 can
undergo carbonyl ation with reagents such as carbon rmnoxyde and an
al cohol such as nethanol, in the presence of a cata

pal adi ufn acet at e S9MRoUPE 2of ReartionsSeheme hiwharaime '§<9¥Qﬁ"\?'@'b§ can b2 @yntheszed
Conpound 39mfaﬁ?e§’ Bf Eélﬁﬁ&frﬂr {2d Fop ekBRpeO thRPBEH 12 Lah Vi fedliée® Yo the

t reat nent W|th an ac
correspondlng alcohol by treatment with a reducing agent such as lithium aluminum
hydride. The resulting alcohol can then be oxidized to the corresponding aldehyde by

treatment with an oxidizing reagent such as PCC (pyridinium chlorochromate) in an

10 appropriate solvent. The resulting aldehyde can undergo an alkyl chain extension
according to well known procedures such as that described by Wittig, G. et al., in
Chem.Ber., 1962, 2514. This aldehyde with the extended alkyl chain can be converted to
a carboxyclic acid by standard methods of oxidation well known by those skilled in the
art, and can be used in place of compound 12 to make compound 2 of Reaction Scheme

15 1 by analogy to compound 12 in Reaction Schemes 4 and 5.

Another representative synthesis of amine 2 where the n in (X), is 0 and (CO),R*
is CO,R' (2a) is outlined in Scheme 6. Compound 12 can be treated with an
haloganating agent such as benzyltrimethylammonium dichloroiodate in the presence of
a catalyst such as zinc chioride in a polar solvent such as acetic acid to give the

20 corresponding iodoaryl 18. Compound 19 can undergo carbonylation with reagents such
as carbon monoxyde and an alcohol such as methanol, in the presence of a catalyst
such as paladium acetate and a base such as triethylamine to give ester 20. Compound
20 can be transformed to the corresponding cyano 16 by treatment with an acylating
agent such as oxalyl chloride in a solvent such as tetrahydrofuran, followed by a

25 successive treatment with ammonia then triflic anhydride in the presence of a base such

13



agent such as oxalyl chloride in a solvent such as tetrahydrofuran,

foll owed by a 25 successive treatnent with ammonia then triflic )
anhydri de H?ﬁ%ﬂﬁresence of a base such PCT/US98/26735
13 as triethylamne (Chem Com 1998, 259). Conpound 16 can

be transf oisRethiAnit8 [Ehem. Com2fagts 285f!1 B8mbBurid e 84 BeQ%SfohhS&i té Bmune

Reaction Schene™4

[err] 2a accordmg to the step described,jn ReaetiopSchemeshct i on Scheme 6 vvhr ch can
produce anmi ne of type 2 where the n in (XYnis 2 and (CO[err] is
CJerr]Rerr] is outlined in Remwﬁ@npound 19 is 10

treated simlarly as in Reactio ; th a different al kyl ating
agentd such as met hyl acrylate to give ester 21. Conpound 21 can be -
treated by a reduci ng agent such as sodi upo bor ohydri de in t@e

presence of a c BTMAIOS copper ~| Lid e [OAG), sol ve
met hanol ory@gt hano —g-r—ve—es-t- ur°rds—2+-a gl 2 @ further
transformed t & afd né onﬂDJepU%cacg d|01g tH%QHeps agcr@bed i n Schenes

6 and 4. 15 O 12 19 RENER ON SCHEME 20[ err ;
O 1
1) (COCl),, cat. DMF C/(D/LO.R
2) NH,q NGO
3) TFAA, NEt; 1

A variation of Reaction Scheme 6 which can produce amine of type 2 where the n

in (X), is 2 and (CO),R* is CO,R" is outlined in Reaction Scheme 7. Compound 19 is

10 treated similarly as in Reaction Scheme 6, but with a different alkylating agent such as

methyl acrylate to give ester 21. Compound 21 can be treated by a reducing agent such

as sodium borohydride in the presence of a catalyst such as copper chioride in a solvent

such as methanol or ethanol to give ester 22. Compounds 21 and 22 can be further
transformed to amine of type 2 according to the steps described in Schemes 6 and 4.

15
REACTION SCHEME 7
5 0]
_' CH2CHC02R S O_R1
HO\N/CO\’@/ Pd(OAc),, NEt; HOL A
O 19 NMP o) 21
O
1
NaBH,, CuCl oR
ROH HO ™o
O 2
20 . Compound 21 can also be optionally transformed to make compounds wherein X

is optionally halogenated by procedures such as addition of a halogen such as bromine,




20 . * Conpound 21 can also be optionally transformed to nake

conpounds WhWWQ@99432%76 I's optionally hal ogenated by procedurEryUSIs26738S
addition of a hal ogen such as.bromne, _

14 chlorine, thﬁé 'cﬂﬁmdéclﬂ' the kB! & 'tl'@o{ér in Eﬁ?&e{y' tE}?métﬁbdshﬁnd%r?io& Those
noi ety by met hods known by those e

" The foregoi n8kilesHiotheartschenes are further illustrated by the specific

Exanpl es descri bed | at-er herein. 5 ) : The salts and
esters of this i nFbatioregoing reactioneschemes @re fiurihed llbbﬁtrabd\,twn?leosmﬂﬂc Ehxamples
chem cal pro The conpounds of Formula I of this

I nvention ar ggf)c?@%#at%r herglg] ective beta-3 adrenergi c receptor

agoni sts- that eff renergic r t or nmedi ated condi S .
vvigt houtgconcurremﬁ\-ﬁ Sf‘"ar&f? ‘ﬁéﬁ'é 'Q"?’ﬁ'egrﬁaﬂrb‘?ré?ﬂ y&&egqragtbgfqoggggtgonal
Accor di ngly, chémital procesgagodl ment of the present i nvent ion is the

adm ni stration of the conpounds of this I nvention to a human or

' b di t d
Sheh 5s i abetes TOBGEMRPunge el EarmbBCE B e Fashort Acs Hrte(aih gelertve heec3
bowel syndr oadrenergic recepiod agoniststthabéffdey betar® tatteineygicl reuepdﬂrrﬁedlﬂeﬂtdondltlons
L nk esti.n
Ul Corat i ong’ WAAGRYBALkht 1724 hbloP el repeptor medialBl e arbsts, (ARG an
Crohn' 40di segmbodimenrafdhe tprgser&novagﬂgn rioithe eadmmsﬂratlsnhcefr thei oormpoursiswel thiss
neur ogenetic mventlon to é Hﬁllnﬁmﬁ’i“ahﬂ‘i‘al ?rbﬁﬂe%aﬁﬁ ?)Qf%}ﬁ‘?&%ﬁ?o rﬁé@at@ﬁ@oﬁalﬁbﬁ’.@

It is also believed oun

effective inSHfbas rdc?ﬁeFFé’ﬂnPbS‘F'tyhﬁﬁﬁtFQ‘PtPF@%lmt'ﬁ‘i!i-'dmg irritable bowel syndrome

hyper chol est ané! intestinal aﬁibefitmaﬁlltji l dmfrd@r% | pRpti® T ulbdrtioriée r&obb‘%éltslig ggﬁgﬁdd Nand
|

| evel s, ar.t hero r.oti car di ovac
rel ated condPPPYSHNS. Hes gﬁ'ﬁ? onq lpclgémg 'Rffaé"'ﬁ?tgﬁ' B%W?Liecﬁl\iﬁ?*hﬂlpe'ﬁtﬂée colitis,
conpoun@s of Crolirés disease amh pwohtls:fér&bgastmmtestmhlembéﬂﬁbm:rﬁs weéll as neurogenetic

I h I el hi b| 1 or d
Cthe Per tpinihoR VioR R GHIGR: 2P athidir bl RREEHRL P b, ARE IR taf He
i ncont i nencecompoypds ofythis rnvention are effectivecin ttmtreaﬁnqm ot hyper-tighreeddaemian s
topical anti hipérbrolB@blaénidChAG - conditions of low or high density lipoprotein levels,

artherosclerotic disease and cardiovacular disease and related conditions. Additionally, it

20 is also believed that the compounds of this invention are effective in the treatment of
ocular hypertension and glaucoma, as platelet aggregation inhibitors, and in the
treatment of urinary disorders including pollakiuria and incontinence, as well as in the
treatment of prostate diease and as topical anti-inflammatory agents.

Therefore, the compounds of this invention are expected to be valuable as
25 therapeutic agents. An embodiment of this invention includes a method of treating beta-
3 adrenergic receptor mediated conditions in a mammal which comprises administering

to said mammal a composition containing an amount of the compound of Formula | that
is effective in treating the target condition.

The specificity of the compounds of this invention as beta-3 adrenergic receptor

30 agonists can readily be determined by evaluating the affinity of the compound for the
different beta adrenergic receptor subtypes and comparing the activity with various
receptor subtypes affinities to discover specificity as well as activity. This can be
determined by standard and well-known procedures. For example, the utility of the
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Therefore t he compounds of this invention are expected to be val uabl e as

of treati eI o G e Grc. receptor modiat ed coRGHUNBRAM, &

mamral  whi ch conprises adninistering to said manmmal a conposi tion
cont ai ni ngpresentninyantiont ashbetadradienargis recapton agonisthauseful in treafing detadti ve
in treatin Y,
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can readi | probedutet er m ned by evaluating the affinity of the corrpound for

t he different beta adrenergic receptor subtypes and conparing the
activity w th v@hiness hamster ovaryCHIM) aelisthat stably expfassifili-lragthchumaiciseta:3-

4 e bt ot a1 e B0

15 3-Adrenergic m&%ﬁfﬁr SHERtE (WESI@SD@)?Q% 31p18- 1 12989) e Rised |ﬁl§tﬁé" sts
useful in treating beta-3 renergic rec f@dor medi at ed condi ti ons
can be den@H@,w'natpéQpeslyrq hall cell llque grown in 9Qi6dti2dnutdent mixture (HAM), 10%

or S "efeRh Sy krd FOD ur pehiBl 6'sBllin UGG Sokah iRl aRd |

bet a- 3- renerdi c recep
Char act er i 2anMobk-ghftarnine atUAEC meaa% air and 5% 30glr citer Yansfewed web dineSarence

br ocBur o SAser S EECoRIPl ey ARSBAME" i i ont mxtore (Ham . 10%

fetal bovine se 00 s/m, penicillin odi um , 1

T ant oyt soke st thaagonist sctvity SCalk Bre exrlese f4 igstompauad e then asssyad
and 5% CJ gk cAMPTpRduétiohs f 00 @CKO! dell$ bReplattdeat BX10* cél!’ém%? d 96 (eft biate
(800ug/rr1) every 4[err] passa To test the agoni st

aotivity, (8696 GostaroCambEHOS. SAXIe AchiBHnZ0% SoRMENCH he Bexd Spkchfier ovemiht o
CAMP pr Oduﬁkbﬁ}ﬂlon %Q%?"L’% ﬁ@a‘@ Hrﬁov'éﬁearﬂ' tﬁ& %@II@Er é@rfo]' 3§%|h§t[e‘§ﬁét 376 a

96 well plate sta Canbri dge, MA) to achieve %

cogf ﬂilencywtﬂhgﬁﬁ’emffanhi’m mM élacd)vﬁai ml\g HECl, 0 6 mM MgSouBaQ, &8 mM @BF@HzPC
ol5S

W th krp bapal Flsgeiole (il 2@ R M 7.9 iz dup fa Gop MBI Lo6°

CaCl [ er r ] HDMISQ,0+/- test compoaads5(10NMNPRMSD atocksjuf Fest corpPouridstérp @ssqyed frot) -+

ot ocka) rTR bR 3 bUaNR & oid 3efial ciyions, I¥E eoniror copfcynnC EBEHKIENd 1o i 01'E°

serial dil stotloinst.1 i ascorbate), lsam;nnem! agomsmf(dllQmeaddrénwgciatéceptors andg$ ock
in 1.1 nM ascorbate), ner al f all thr ener

oM ors aaved Byg roid diufartbeiivige 8°F MG alfes bampalog acivics Se Sxbrassesy |
test conpoad@s af ithe iMdxffhalofeSpénser 61‘515% lsoproterené’lS %@fexb@aemmhluéewonse
of 1 uMisoproterenal. The expected EC err% val ues I sopr ot er enol

for the belsgprotereral fortheheta @eP%Faﬁ a8g gtari seqaptors aw5 M indhand 02 AM,

respecti Ve}e\épectlvely

After the 30 minute incubation with the test compounds, the buffer/compound
25 mixture is removed and the cells are treated with 200 ul per well 65% ethanol for 10
minutes at room temperature. 150 ul per well of this lysate is then transferred to a
Scintillation Proximity Assay plate (#6005162, Packard, Meriden, CT) and the plate is

dried at 37°C for 1.5 hours.

The cAMP SPA screening assay system (#RPA 556, Amersham, Arlington
30 Heights, IL) is used to measure the amount of CAMP produced.

In tests utilizing the above described procedures, the test compounds of the

16




After, the 80 m nute incubation with the test conpounds, the buffer/conmpound
25 m Xt Uipep og7324yoved and the cells are treated with 200 wCERsIsRel3s
65% et hanol for 10 m nutes at roomtenperature. 150 ul per well of

this lysate is t ransf kit AL PL Qi it Bi
e | aaooshsbHEbbr Wt Tl pave, bote a SirphailcrbbsHit BANY, brang
37[err]C fOFséle&t\iereta;-S adrenergic agonist activitihe cAMP SPA screeni ng assay system
(#RPA 556, Anmersham Arlingtion 30 Heights, |L) is used to neasure the

amount of CAMP pr gdyé€dipon the above and othéﬂ stah‘dhﬂ:i ldborataiyn techhigque® cknewn to
descri bed procedures, the test cog’Pounds of

16 evaluatg, compaund FeesRtei Aite nibitian, m §w‘q?a4/é°mt/ate§tsamdeh% Stpndard

agoni st sact i hipmaddlogical aiéki‘ys for the d‘éiﬁrﬁﬁﬁdtlﬁﬁ oFc trdathhetl " 67 el ibBtaRS OreEaptor
activity. upon the above and ot her standard | aboratory

t echni ques kmmateob condntlons deattﬂgdt abaye ip duaamalsc apd &y camrarisaiahthessnrespifs
dard |
h e o et el B3 F folin TGS e R B0 A e S RArE re

t he determn recep [
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can reagi |y hamigitered iﬁeldeftﬂiatment of orig’ 6RtHEES tconditions bard@&tyr witielynadaording o
The amount of the active ingredient to be 10 adm ni stere

treat ment of SYFecCensiderations a5 ihemagicyla sAmpapnd Wi‘%@?%)ag&dﬂ'lbtr‘?ﬂﬂﬁy?"g ¥e mode of
such consi de ra@Hlﬂ&?atﬁg tHiCpHd! Sl attheft) BROHGE! aRd dekl &F MU pHitrt tRARID AL the

t he node o mnistration, the period of treatnent, the age and
sex of the patattemanduees@eqfthaﬁgndlmtreated nature and extent of the
condition treated. The total amount of the active
ingredient to be aiha total menoauit of the aptive ingrédientdode dadininistered wilbgenerally. range

Ikg to aboyt / f K

Thout 58 o e ag e B nie)ie B, BbSIRI0 oy sBH Brbtefhcly, FBY BopR 01 1ot to

mg to abalb20 Mg/ky body Weight per day.ng\ anit dﬂéageamdy CMabefr?dm'bmiJS gemgdo
nore tines . . . cqQurs t Speclific Initlhal, an

Cont Ui o AEAL1SELma artive Ingreriefh &g, an e ArBtered orte of Mo tinas ey day.

the nature angf efiss tﬁe/seéc.ﬁdtmutepaﬁa icoRtin d@éﬂeﬁe@ﬁﬁbrbibrtéh%haﬁdt@ﬁﬁwmgva??

di agnosti ci an. he conpounds of this invention can be
utilized to ReePwiNg t‘hthedéémf%a"d severity ofj{be ipapditien ias Hetemmined byythe attending

adm ni ati tient in need thereof in an appropriately
f or mul z%ored p(ty;arémceugﬁcal conposition. A patient for the purpose of this

gn\é:pt : gtrjll alr Sbgt a- .Esh &Pgﬁ%ggﬁg 0559% L‘ﬁ‘é%'gis or% atl c#z’ﬁondl %q.%\}r']ee%é”eﬁgswgy
di sease. ThergHatmmacologieal effestby administriatiom to agatieltsin need thereof in an appropriately
formulated pharmaceutical composition. A patient, for the purpose of this invention, is a

mammal, including a human, in need of treatment for a particular beta-3 adrenergic

25 receptor mediated condition or disease. Therefore, the present invention includes
pharmaceutical compositions which are comprised of a pharmaceutically acceptable

carrier and a pharmaceutically effective amount of a compound of Formula |, or a

pharmaceutically acceptable salt or ester thereof. A pharmaceutically acceptable carrier

is any carrier which is relatively non-toxic and innocuous to a patient at concentrations

30 consistent with effective activity of the active ingredient so that any side effects
ascribable to the carrier do not vitiate the beneficial effects of the active ingredient. A

pharmaceutically effective amount of compound is that amount which produces a resuit
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pharmaceutical conpositions which are conprised of a pharnaceuticall y
accept abl carrier and a pharnmaceutically effecti V6 %é%

conmpound &Oﬁ?ﬁ’%?a or a pharmaceutically acceptable saft or
ester thereof. A phar maceut ically acceptabl e carrier &Tﬁ/ car rier
vm| ch i s ras| exerte Ay inflyenaeosn dhey partickias copdiion beipgptieated: he EB'HE ds38% ons

any si do gﬁrﬁth@nf cdh 12 §&rhﬁ|fsttéré vﬁfht h%ﬁ%mﬁ&eﬂt#&ﬁ“y@ég@ﬁﬁdeﬂ%rﬁg# %Bhgséhyt hat

e carrier do not vitiate
benef i ci aleffettivec tconesintiohal dosagee uhitgiopus.eincluding immediate; Rndndigedt releasey

effective amount of i ch produces a result
17 preparatlon% ?’%g&%q%’hﬁ‘{ &é}ﬁéall g%l{ﬁé]"%e particular condition being

treated. The c ounds rmula | can ,be.ad
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| ozenges, sol utions, suspensions, or emul sions, and
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For vl o oG 6 PR o SARORLAE andfertfieif st de HEBEBucrons)

gel ati n t yqadcivkd phosphate)tantl cormostachr  exanpl e, surfactants, lubricants, and
inert fillers such as |actose, sucrose, cal ci um phosphate, and corn

starch. In another enhﬂibditﬁ@rﬁthﬂfe esrhpslinde rof ,this hﬁvemitmomyibe dhbleted swith
i nvention may be tableted w convent i et bases .such as

0 ta
| act ose, s‘iﬂE‘V%‘%‘@"ﬁh@W%Mﬁ%?% %, 13ct996i SUATPSSH2 Qd]f:?]mstarch in combipation Wil |, o<
ac aci a, Coéuﬁkférﬁéﬁéh & aé&iﬁaa‘bbﬁtstdi'érﬁbrf% 2 bisiegraigl dgenty inleREed toassititad t he

br ea di ssol uti on of e tablet fol low ng adm ni stratlon such

as pth at o Imeak-un and dissolution| ef; thectablet dollowing,adminjstrgtion; slchy @s,Pojatq, sta
lubricants, I#ﬁ gﬁ@ol‘rpsth@r Q?{fpﬁgf‘%ﬂt Q%rﬂ:fanfsqmeﬁaed to mprovélﬂ\érﬂélwaéﬂ tameaind

to prevent esi on ertal to the surfaces of the tabl et
di es and pgramhlatmn and tae peavphicthe ddhesion @&rtabietana@naldp theguefacemef the)tablah or

zi nc dies, ean eé@i&fg%j’oexa%ﬂlgrtblpi s?egﬂgt [Jab Qi S ﬁ:ﬂﬁ\’i‘to? | fhended

t o enhance tres ets an make them nore
accept abl estearatd) elypsitdotoring agéots} abd @avoring agentsmtqndedutts enkancedbe jagstoetic

For &kap| dibitien ahane "Bt ahd BBRR, et oS AR 12 BeCBABRE: Sutapie
Wi th or w ghepints R use in oral Ilqiﬁwddsagé fdrfnsanmdiwmﬁemstsuchbh wateramdtaidohels,
surfactant, suspendi ng %(?ant or e

Di sper si bl ©r pxamRlecethare! ey aé@hgr g@Pt"ﬁ%’V‘?"? 3’°°Pﬂ'§ ?E@M’ftﬁt"f yithoit the,
aqueous  addition 8t'a Rﬁl‘%ﬁhé’&una—al@yadééﬁt&bﬁesdﬁ&%taﬁt?tédéﬁehdiﬁlj agestnér emuiaiyihgct ur e

Wi th a dispersing or wet agent, a suspendl ng agent and one or
nmore preseagenti ves. Sui tabl e di spersing or wetting

25 Dispersible powders and granules are suitable for the preparation of an aqueous
suspension. They provide the active ingredient in admixture with a dispersing or wetting
agent, a suspending agent and one or more preservatives. Suitable dispersing or wetting
agents and suspending agents are exemplified by those already mentioned above.
Additional excipients, for example those sweetening, flavoring and coloring agents

30 described above, may also be present.

The pharmaceutical compositions of this invention may also be in the form of oil-
in-water emulsions. The oily phase may be a vegetable oil such as liquid paraffin or a
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agents and -suspendi ng agents are exenplified by those already nmentioned

. above. wods2476onal exci pi ent's, for exanpl e those sweet e®OTIS98/26735
flavoring and col ori ng agents 30 descri bed above, may al so be present.
The phar maceuppdre SOVBYREDIE OIS @wtbblbsemﬂsiﬂfﬁq]%éﬁfﬂna‘\} 56 (A¥ naturallyeodcairing
of oil- I n-water emul sions. The oi l ase be a vegetabl e oil
such as |iqui guparsaichias gymaoacacia and gum tragacanth (2) naturally occumng phosphatides
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in a ui eFE‘Iﬁr ﬁfﬁde
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sweet eni ng one or nmyenblsnngjageras: anecoraseredlaverdigragents).and one or more sweetening
Syrups and el i r mul at egavm th sweetening agents such as, for 15

exanpl e, glyc@%"tssﬂﬁf/ﬁé‘ﬁgseg?w Mhrbitol or sucrose. Such fornul ations

"may al so ntain a, denul cent, eservatlve and flavoring and
col ori ng agents. yrups ‘and elixirs may, be ﬁ’ﬁ'@ﬁ yith; sweetening ragents $HGh Ass Jor
- be admi npst er egam e@‘y@éu%i |Mop§l&‘r’é glyol, sorbitol or §H@6§5 arSiR:HsﬂoMnula% ns may also
~intravenously, intramiscularly, iI'nterperitoneally, as Injecta ?

- dosages of théoetamqwaulpﬁntaam;:@isgwagvecmd flavaring podipolering agents. with a

. pharmaceuti cal 20 carrier which can be a sterile liquid or m xture of

liquids such as watlée,comiounds ofithis:invention may alssebe admmlsleredrpdrerbte[ﬂlwlgat is,
| uti h, d

oL 0. o sBSAe RAN) ORSI O Hepariapenn! 55 g

ket al Is . :rc]):agﬂs afshé@ cangound iy h Jphyéleldgmaw wmpthbl&dlnmognt?g ?Iﬁrg\;&g@ﬁbal

as po

ot or 2Bl ERTRE R oaf B o aparis iwid By Fypuee’f kb e s et sling, acpous

wi t hout the adekirésen afll l%ld@éui@m'gﬁtelébluﬁéﬂlé YarR GicdirbP8Lgh W' Bfahndl) lisSpteparitt, or
soap or a deter%pggiycosus pendi ng agent such as pectin,

car boners, | ale Is such ag prERYIaNGalYeR| arnalyativdena glyedl, glygerol ketals
car boxymet hyl %ﬁbl‘l s Q%edlrr@ihyf«'iw &b;(d{éMWﬂ%r]d?“ﬁhé}E RGER as poly(ethylenegiycol) 400,

phar maceuti cal adjuvant ustrative o
used in the p@ﬂé}'\‘t%faﬁym mfatly acid ester or glyeeride, or an acetylated fatty acid glyceride with

25 or without the addition of a pharmaceutically acceptable surfactant such as a soap or a
detergent, suspending agent such as pectin, carbomers, methycellulose,

hydroxypropyimethyicellulose, or carboxymethylcellulose, or emulsifying agent and other
pharmaceutical adjuvants.

lMustrative of oils which can be used in the parenteral formulations of this

30 invention are those of petroleum, animal, vegetable, or synthetic origin, for example,
peanut oil, soybean oil, sesame oil, cottonseed oil, corn oil, olive oil, petrolatum and

mineral oil. Suitable fatty acids include oleic acid, stearic acid, and isostearic acid.
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30 I nvention are those of petroleum aninmal, vegetable, or synt| hetlc

origin - peanut oil, soybean oil, sesarre oi |
cottonseeg{'(a??'?ﬂg%r noil, olive oil, petrolatum and CHURIP267358) | .
Suitable fatty acids i ncI ude oleic acid, stearic acid, and isostearic acid.
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ﬁxgrml e, %lyethyl%ﬂd:su‘mmrf’léﬁyhﬁﬁt éstérecfdriexample, EBiHitah Gwodriosleatee and the high
r oXypr o -ce ose _

oL ot PAARONar QR adkcts, St aBapnd Sxee it o BudieBROG Spse.sTomged YRt i ng

agents \Ahloshdémxt.&eoﬁpraéwéﬂe%)&weﬂﬁwyforpyseae pyesiphat i de such as lecithin, a
condensati on product of an al kyl ene oxide with a fatty acid, for

exanpl e, pol yoﬁ@tﬁﬁﬁrﬁf&ﬁ:ﬁ&ﬂ %Bﬁh@snflé”ns may be i Cozﬂﬁpépétér% l@é&f‘bl@ 1'agé?éous

et hyl ene oxi de w cha hat’ c for ex
hept adeca&uspansionex \Btieh anspensmnsomtehe éarmlatq;t achoeding fo kndwn meﬁ\odmusmgvm th

ko A, cAscBBR o o s o, B S D58, 19 Bl
an eshyl esediam chl'bnxmthylcelntuse,l methyizellulese, \hydroxypropylmethyl-cellulose, sodium
alginate, polyvinyipyrrolidone, gum tragacanth and gum acacia; dispersing or wetting

agents which may be a naturally occurring phosphatide such as lecithin, a condensation

product of an alkylene oxide with a fatty acid, for example, polyoxyethylene stearate, a
condensation product of ethylene oxide with a long chain aliphatic alcohol, for example,

30 heptadecaethyleneoxycetanol, a condensation product of ethylene oxide with a partial
ester derived form a fatty acid and a hexitol such as polyoxyethylene sorbitol

monooleate, or a condensation product of an ethylene oxide with a partial ester derived
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20 . : froma fatty acid and a hexitol anhydride, for exanple
pol yoxyet hy| i@99524%6i t an nonool eat e. HOT/898126738
i nj ectabl e preparatl on may al so be a sterile injectable solution or

Syspenst o | 0 {HfR5RbI ¥nRRFRE! 36 xEinplee SRIURS sorbit
Dl uents andmmg a%ugoléegnﬁzd Ewha@%yxglzﬁgrrp'l gé/vedxarg ;ﬁblﬁgaﬁh\! sor Ian

- Ringer's solmenesleatand i sot oni c sodi um chl ori de sol ution. I n
addition, sterile fixed oilsi&are conventionally enpl oyed as
sol vents or suspefhs isteritee dnjectalsle r preparatiru mays alsoalvey abstenite, injectable aiolutionyorbe

Fatty aci ds SEPRPYEN YA FRni Mhbrerily acRhpBhld et ifcoqvalya, BIOdiRE sanc

i nj ect &l es. sol\ﬂéhts that may be emplayedzne, for enamblet hﬂterangbr'Q Bolitiyn, aérﬁplsbtbmc
rlesfor rectal tration

of "t he. i ug. AR SaEb aion,Jn aditB” BselePiey s are conygrianaly gmplRvedras,

with a sui taé&l@d@ﬁr buégehaianﬁedﬁ‘C'FIaI' &i$ plpoSE, arfy BI8hd, Chx@H dﬂrrﬁéﬁﬁékmplo ed
tenperatures, but |i at the rectal tenperature and w t her'efore ne

in the rect Jppiuding svnthetlc mneag'edlslm,eraeag In gdditiondfaity Iagms aueh asmlelemdmam
cocoa buttery Uélad’iﬂ'tﬂ@&%%?d?ﬁn%’f Iﬁgé?:lt Anot her fornul ati on
ent

enpl oyed in t e net hod |nvent|on enpl oys

transdgt mal deliver S t Such, transd tch be
used t R GoRBseiT o &utﬁ% igh miAle A1, B8 TesterRa, i e Toim 6t
conpounds of suppesitoriesdor reictay adﬂnirﬂnlratlon of the drog.C These tomgositionsd=n bel bl%pared
construction _and .use. of . transder ng at ches for the delivery

phar maceut i c& "iyng the; drugwith a,sifable, nppimtation excipient "ﬂ“ch LBSPH @rﬁt°rﬂlﬁary
5,023, 252, 2ﬁmperatﬁﬁééqﬂlt iq&me aﬂhe FeRfl] terhpsr LR bAd Al Iﬁefe%r'& ¥t Irffh%ﬁ@&%ﬁ) to

~ Such patches may nstructed for continuous, pulsati or on
demand del i V@I%?ssﬁhi)ﬁ&gnaﬁs@nﬂnasamalag%rﬁ?rsexample cocoa butter and polyethyjenscglycol.

- desirable or necessary to introduce the pharnaceutical conposition to

the patfent via aAnelbpafarmylation employeddethe metds Qfoihstprasentonvenhdn esploys

h I e (o » h I | cal
Toente o yelrpnademalUaiBhy aélinds Phatbis"} | SubktiahEiemith AR AN be e to
adni ni st er i nproyideraoptinkiousadrl qsdnntr:muwsbnfasubn uﬁ tis bompdsumls\/df the preselnt mventaotn

I t of Lver at heter ..into.the tient's ventricular system
pLacerent o wblubid SHhYSHY 798 HRURtp ahs LS o iRt ot s v
system usedoff pharinacedticanagents isoivell known in #eaiH ﬁoéeo esPeosf Pé’teﬁlnﬁb 05023&52
regi on f the %oiéggl s described in US Pat ent 472,

issuedg%\grl | 1584e 11, 31991, incorporated hgeein: dypaferenesls &uwheatche%nnasorbe
can al SO consrstruglel®6r oBNGSUs] Pﬁléétlle or on denfn@ d%w&ykf ﬁﬁérh%a@&ffr.%?&&%?

conpoundi ng i ngredients, generally referred to as ca

it may be desirable or necessary to introduce the pharmaceutical composition to
the patient via a mechanical delivery device. The construction and use of mechanical
delivery devices for the delivery of pharmaceutical agents is well known in the art. Direct
25 techniques for, for example, administering a drug directly to the brain usually involve
placement of a drug delivery catheter into the patient's ventricular system to bypass the
blood-brain barrier. One such implantable delivery system, used for the transport of
agents to specific anatomical regions of the body, is described in US Patent No.

5,011,472, issued April 30, 1991.

30 The compositions of the invention can also contain other conventional
pharmaceutically acceptable compounding ingredients, generally referred to as carriers
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21 or diluents, as necessary or desired. Any of the.
conposi ti I's invention may be preserved by t I.1.pon of
an antiox&g“iﬁfgz&{h as ascorbic acid or by other suitable &%S%gl%ﬁg
preservatives. Conventional procedures for preparing such conpositions in
appr opr i atos diluents, as oesessayfasdesiredinApg ofithe ¢omppsitions of this invention niapde

conmpound %frr]eéceo el %ﬁ%&%@ﬁﬁﬁaﬁ%ﬁ&i&é}h %h@‘rifag £§oﬁbfbea¢§8’ o Cb&“&ﬁé@&fﬂéb |

agent or one or nore o arnmaceutl agen ere
t he preseovrativest Converﬂbselsprqcedmfpe ipreyiaring adol'e cempesitionstip .appmpriate
exanmple, t co’n‘ﬁ_ﬁunds | this invention can be conbined wth known
anti obesi ﬁg?"PﬁHf'lzgfjl on agents, and the like, as well as

with adm xture and conbi n ;@ons t her eof ounds, of

]
For a1 rmy Secrombaut o YIS VEHIGT Gah be, siMinstered,as; the sols phiarmBcoutal

conposi ti %Bént b in o r?ditoﬂﬂﬂntfd'oi\@”&siﬂd?é otRér 6ﬁarﬁ=ﬁéél‘xﬂdal3%beﬁ@f whéréCthe. :
st andar ds, ke. Therefore, th resent i1 nvention includes

conposi ti Gﬁﬁ'bmﬁﬁ@'h cawwma@eatab\e adverse effe&tqs i Feirexample,ithe campounds of
effective X‘?}g'ﬂ'%hg&t cin D8 BMBAL it RhGWH ?nt’r ob€ uygoﬁ&hér H|c§1[?c§ gents d
nter a v!n%’h t he

t her eof . nert carrier 1s any materiral whic oes no

conpound the kke, as well as avithi adthixtures\end combihatienssihpreof.t , nmeans of conveyance
bul k, traceable material, and the like to the conpound to be
carriged. An ef fihet i:aﬁpcamdsndsf Bémmlnmomagi also tbeattilized,uint free base formhi srhin

produces a resul.t or, exert i.nfluence on th ticul ar proc re being
per f or med €0MPosifions, in researc a%s'apa?ﬁ G g2 EB@WD‘PL “‘(—fﬁ'?ﬁﬁ?%sﬁ%?‘g é;? At ed
to illust ki fkel MPhdraford)ithe Efesent mventloﬁlﬁﬁ&l!idé%%lﬂiﬁ&ﬁbﬁb whi¢h dré @¥mphsad & not
be construed as limting e scope of these nventions i n any way.

The novel 2BdRYdGATIST @Qéﬁﬁ‘l effqetwmm%tr%f@mmeom ﬁfcprmplat hi0& & SRRt 90T ar e
prepar ed Wer@&nvﬁphbﬂ'&l'nﬁ?é e:%a@na%ﬁ@l’i‘ Hﬁeé:n&:]ht?HcY wnd#%@é&ngtfd?ﬁrth%e

not ed, 25 reagents an nts were obtalne rom conmer ci suppliers
and ¥er e @awiedvandiwhich lends suppartymesae opeenveyanse; bulk, traceable material, and ﬂ;@l ting

poiNts Wefgy ke Q&Hgb@m‘){&eﬂe Jeh' 2 ﬁj&’&ﬁé a?}ﬁ%n@égﬁgrﬁgﬂxﬁ tf\gt amaun

1H NMR spectra were ermne rnc -
OVEGA 300 Mwnprmeera rékuitmcadxestsnért énfluence @poﬂmeaamnulpamrechere rheirigl on
([err]) v% ﬁgr(s!nqo relative to tetranethylsilane as internal standard.
Spin rrultlﬁ es are reported using the foll owm ng abbreviations:
singlet (s), doublet (d), triplet (t), quartet (q), multiplet (m,

20 The following specific examples are presented to illustrate the inventions
described herein, but they should not be construed as limiting the scope of these
inventions in any way.

The novel compounds useful in the therapeutic method of this invention are

prepared by conventional methods of organic chemistry. Unless otherwise noted,

25 reagents and solvents were obtained from commercial suppliers and were used without
further purification.

Melting points were recorded in open capillary tubes and are uncorrected.

1H NMR spectra were determined at 300 MHz using a General Electric GE-
OMEGA 300 spectrometer. Chemical shifts are reported in parts per million (5) values
30 relative to tetramethylisilane as internal standard. Spin multiplicities are reported using

the following abbreviations: singlet (s}, doublet (d), triplet (t), quartet (q), multiplet {m),
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22 . and broad (br). Coupling constants are in Hertz.
Fast at om bowiexasghaeast (FAB) nmass spectra were recorded using FOUURIYI67IS
Concept | spectroneter; electron inpact (El) and.chem cal ionization (Q)

mass spectr r @ dRstamiSiangirHéi et t - Packard MBS Engi ne
(HP5989A) s;a)aengt?rg?r% ﬁ?f W‘gﬁ'?& chr omat ogr aphy- mass spectra (LC- M5)

were recorded usi n
ot herwi se specifi 'g%ta%é@s%’ﬁ%%?%t@oﬁﬁsn%@agﬂé@%&tdegngﬁaSa Kratos
met hod. Concept 1 spectiﬁmbtaaselpetrdmmmdt (i) and chemigal ||0|pzathBS(CU)SMa§§ smra

hexanel ot hyl WHEotegted, (g, o YpwiettPagilt DS RGPS Fissanf SBadldnett) iia”’

acet at eg et hmrednatdgaprtyehasﬂlspbou‘huwm%re recordeg using a Finningan MAT LCQ
EXAMPLE 1 [er et opyri di ne . .
Tri et hyl am[ n%p%‘YQ“\?f_er dJ'_“Lﬁs%‘?‘? i ga?‘f'fﬁ‘ﬂ sﬁ%’ ﬁtfﬁ?é"eﬁ Qgtar'l'f_"’,d uyng.thy fAB

wer e mefhéad to a round bottom fl ask cont ai ni ng nmagnesi um chl ori de
(3.8 g, 40 mmol) in anhydrous toluene (46 nmL). The m xture was
stirred at 25 [erﬂ.é:vﬁéype?fo‘i‘me@o‘ﬁ%lléb'ﬁ lp&ftesﬁusu%%the folloﬁhb%%hp%’cé?ﬁé (A)

chloride (10 g, 57 mol) i n anhydrous uene was sl o

to the m xtub@&50hexane/athyl eqetatss )i 33:64 freesaneleﬂhyl @%#eco(@eﬁmyéﬁeﬁaﬁtl @6
m.) wag, 20 s ﬂ?acnlic 300 L) was :
added 1%d th‘és%?ggrﬁéég'?ggﬂyl dbelabéimietfiiol: k) Q}ﬁgﬁ“’%@%z x 100 ). The
organic |layer was dried (MgSOH4), fllter ﬁ;Ej concentrated to
afford an oil. The product was stirred m“f"u anes (200 nL), eventually
formng an off-white powder (12.7 g). The powd®@r was treated with DVSO (31
m.) and water (1 mL). The reaction wadgjstirred and heated to 165
[err]C for 2 h. The reaction was 25 roomtenperature, diluted
with diethyl ether (250 nlL), and vvashed Wth wat er ( 4 x 200 nl).
The organic |ayer was dried (MJSH), djt d, and concentrated to afford a
white solid. The product was passed t roug a pad of silica (5% di et hyl
ether/hexaneér%%iwmﬁg%%damne solid (6.0 g, 68%. K 0.2
(CHerr]C e > 1H NWVR (300 MHz, CDCl | err]) [err]

| 8 94 (E? IH, ‘?ﬂe%ﬁylérﬂqle (‘-‘9 mE 0%4'14100 arw dlmetrfy? n‘zQOna]te"(?% Hﬁ. 539 H)mol)zwgﬁe

added to a round bottom flask containing magnesium chloride (3.8 g, 40 mmol) in

anhydrous toluene (46 mL). The mixture was stirred at 25 °C for 1 h. A solution of 6-
chloronicotinyl chioride (10 g, 57 mmol) in anhydrous toluene (50 mL) was slowly added
to the mixture. The reaction was stirred for 1 h, then concentrated HCI (16 mlL) was
20 slowly added to the reaction. Diethyl ether (300 mL) was added and the organic layer
was washed with water (2 x 100 mL). The organic layer was dried (MgSO4), filtered, and
concentrated to afford an oil.  The product was stirred in hexanes (200 mL), eventually
forming an off-white powder (12.7 g). The powder was treated with DMSO (31 mL) and
water (1 mL). The reaction was stirred and heated to 165 °C for 2 h. The reaction was
25 cooled to room temperature, diluted with diethyl ether (250 mL), and washed with water (
4 x 200 mL). The organic layer was dried (MgSO4), filtered, and concentrated to afford a
white solid. The product was passed through a pad of silica (5% diethyl ether/hexane) to
yield a white solid (6.0 g, 68%). Rf= 0.2 (CH2CI2); mp 100-102°C; TH NMR (300 MHz,
CDCi3) 5 8.94 (s, 1 H), 8.20 (dd, /=6, 9 Hz, 1 H), 7.44 (d, /=8 Hz, 1 H), 2.63 (s, 3 H);
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23 M5 (EI') mz 155 (Merr]

EXAVPLE 2 rr] 5 6- Acet yl tetraszoII.S-aI pyri q \ )
A sol ution 8199%24%1§etyl -2-chl oropyridine (500 ng, 3.2 mol )CH%?W&%?F (8
m.) and water (3 nmL) was carefully treated with sodium azide (0.42 g,
6.4 Mol ) MSXEI} arit 155 (M), HCl (0.4 nL) was added dropw se at room

tenperature. The reaction was refl uxegxé é’ 16 h and then cooled to
roomtenperature. Saturated NaHCO3 wa Ezdropvm se 10 until the pH =
7. Dichl oromet hane (100 nL) was added and e reaction was washed

with water (2 x 100 nmL). The organic | ayer s dried (MgS™), filtered, and
concentrated to afford a white solid'(39 nmg,> 75% . Rf = 0.1 (CH2CI2); np
13% 8 9.44 (s. 1 H), 8.23 (dd, J= 8,

156- 158&C; 1H NWVR (300 MHz, _

10 Hz, 1 H), 8.09 (dd, J= 9, NAONFAz, 1 H, 2.75 (s, 3 H; M5 (El) mz
162 (Mm+). 15 ' N=EN EXAMPLE 3 [err]
6- Brom)acetyltetrazol orl.5-al Dyri d-Nne 20 6- Acet yl

tetrazol olgéi !al |Eé lﬂ geﬂlo!.'qi 62 mmol) in of acetic acid (160 nlL) was
t reat’ed % 3 cid (14.7 m., 247 mol) at 0 [err]C
N-bromosucci m gesdidtion of 5-acet ,2 @ﬂor&'ﬂﬂ'ﬁ&né’\@mﬁﬁé’"ﬂz nﬂﬁ&i?ﬁ\ étﬁﬂnél e milgamdi on

stirred for 30 m nutes. Anot qui val ents o 0% HBr in acetic

aci d (14. water 3mb) mpa}remx t@?iﬁﬂi ‘Wh%ﬂ" aﬁ'éet(ﬂéz g, 6.4 mmalh cEpngenivated
al | owed t {

i uted wiiG QR mP) WS BukET BRIl & robi! Rhpsreie PThel RAchdirght PUNES ior
organic 16 h and then cooled to room temperature. Saturated NaHCO3 was added dropwise

10 until the pH = 7. Dichloromethane (100 mL) was added and the reaction was washed
with water (2 x 100 mL). The organic layer was dried (MgSOg4), filtered, and

concentrated to afford a white solid (390 mg, 75%). Rf= 0.1 (CH2Cl2); mp 156-158°C;
TH NMR (300 MHz, CDCI3) 8 9.44 (s, 1 H), 8.23 (dd, J =8, 10 Hz, 1 H), 8.09 (dd, /=9,
10 Hz, 1 H), 2.75 (s, 3 H); MS (El) m/z 162 (M*).

15
EXAMPLE 3
0
F Br
|
N~ N
=N

6-Bromoacetyltetrazolo[1,5-a} gy: ridine

20 6-Acetyl tetrazolo[1,5-a] pyridine (10 g, 62 mmol) in of acetic acid (160 mL) was
treated with 30% HBr in acetic acid (14.7 mL, 247 mmol) at 0 °C. N-bromosuccimide (11
g, 62 mmol) was slowly added and the reaction stirred for 30 minutes. Another 4
equivalents of 30% HBr in acetic acid (14.7 mL, 247 mmol) was slowly added and the
reaction was allowed to warm to room temperature. After 3 hours, the reaction was

25 diluted with ethyl acetate '(500 mL) and washed with water (3 x 300 mL). The organic
layer was dried (MgSO4), filtered, and concentrated to afford an oil. Hexanes (75 mL)

and dichioromethane (10 mL) were added to the oil and re-concentrated to afford a
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~layer, was dried (MgSO4), filtered, 'énd 6oncentrated to afford an oil.
Hexanes (75 Wi)99/32476 and di chl oronethane (10 nL) were addedPCE/USH&R26785
and re-concentrated to afford a

08-110 er YRR E0b, St 2 902 oo 7o b TG S Gl g
I(\/gd(ci):n?z c%gcl:li?mbﬂs 184)182©Ctdd J= q38101-& hiz4), 8.180(dd, 2 £8, 16 Hz, 1H) 5°3,§D

[err] I-ﬁmlszcz()trﬁ&&ﬂNMﬂ*} 5-a] pyr| d- 6-yl )OXI T ane

6- Brormacetyltetrazol o[1,5-a] pyridine (55 g, 0.23 nol) was added et hanol
(400 10 m.) and slowy treated w th Sgduppg gor ohydride (17 g, 0.46 nol)
at 0 [err]C. The reaction was aIIovved to WRrmto roomtenperature
for 1 h. Ethyl acetate (400 nL) and 1 N (400 nlL) was added to
the reaction. The organic | ayer was sepafateyf, washed with wat er,
dried (MgSO™4), filtered and concentrated)to Jeave an oily residue. Fl ash
chromat ography (10% acetonitrile in henz{nepl yi el ded an off-white solid (17
g, 46%,. The 15 racemate was separatgdpNisi ng a Diacel Chiral pak AS

colum Y{100% MeOH, 1.0 mL/mn.) yielding the

. (R -2-(tetrazol o[ 1, 5 alpyrd-6-yl)oxirane (7 g) in 99%ee. Rf = 0.16
(CH2CI 2); np 026 ra | 1§ 6%0 CDCI[err]) [err] 9 38 (s, 1 H,
8.17 (d, J = dd, J 8, 10 Hz, 4.16 (m 1

. _';% 03 2% 0( m 1 H) 6-Bsromoac(eq]ylte%razl_glb[1l\é5a]( pyr?dune (55 g, é;@\méfy(as Qdfig& re?han]ol %300

10 mL) and slowly treated with sodium borohydride (17 g, 0.46 mol) at 0 °C. The reaction
was allowed to warm to room temperature for 1 h. Ethyl acetate (400 mL) and 1N NaOH
- (400 mL) was added to the reaction. The organic layer was separated, washed with
water, dried (MgSOg), filtered and concentrated to leave an oily residue. Fiash
chromatography (10% acetonitrile in hexane) yielded an off-white solid (17 g, 46%). The
15 racemate was separated using a-Diacel Chiralpak AS column (100% MeOH, 1.0
mL/min.) yielding the (R)-2-(tetrazolo[1,5-a]pyrid-6-yl)oxirane (7 g) in 99% ee. Rf= 0.16
(CH2C12); mp 106-8 °C; TH NMR (300 MHz, CDCI3) 5 9.38 (s, 1 H), 8.17 (d, J = 9, Hz, 1
H), 8.17 (dd, J=8, 10 Hz, 1 H), 4.16 (m, 1 H), 3.22 (m, 1 H), 3.09 (m, 1 H); MS (EI) m/z

162 (M¥); []22 = +6.0.

20 EXAMPLE 5
B cl
~ .
NZ  °HCI

3-(2-Chloroacetyl)pyridine _hydrochloride
To a solution of 3-acetylpyridine (100 g, 0.83 moles) in diethy! ether (1 L) was
25 added of 1 N hydrogen chloride in ether (950 mL) with rapid stirring. The precipitated
solids were filtered, washed with ether and dried. The hydrochloride salt (129 g, 0.83

25



3-(2-Chl oroacetyl)Dyridi ne hydrochl ori de To a sol ution . of
3-acetyl py&id 100 g, 0.83 noles) in diethyl ether (1 L) )
added of 1wﬂ?%§ﬂ%gen chloride in ether (950 nL) with rapi dPs /i%rsrl n%z.'s The

precipitated solids were filtered, washed with ether and dried. The
hydr ochl ora wag|added foaf L geagtor equipped with a mechanical stirrer and dissolved with 1

25 i ; d r Eﬁll’re me) |
mechani cal Ns’??‘r re racg‘r?dgﬂ?g@g?\?gﬁ' wﬁ?ﬁq‘f&tdre s I%%H?'lnagégee%ﬂ %&tgg’lndw?%SO
m.). The nobtained thes Nschiprosucainimide (1119483 molliwasnadded, resulting in oatysliowed,

t hen N-chl ce&h.0i : , | | vel | ow
it ure,  TEADE Th sBiGn e befted Gt fhinf RiipeiorePie 18 ol Wiachidlly blochik
gradual | y #edlorlessgsuspension. aThecsalids were sollegted by diliratidin and wiasbied with etheqglthect ed

by filtrat} and shed with. ether: the .. filtral trea _
over ni gt TR W HESEa Brht RNt geucsinimie, B9 ', e mifien s giditonal

pr oduct =Tols ' | ' 16, 0 00 MHz,
DVEO o rpaaetve! cifleciBy 6 G it S (o 6 Se5ar 1A (hoo g MRS ),
=5.1 Hz), 8163 (beds, 1LH}19.27 (591 H)8.96 (d,. B8, J=5.1 Hz)(8B21dH H, J=309 (Hz), 28 ;
M5 (EI') mlz 155 (M+). 10

EXAMPLE 6 (m, 1 H), 5.30 (s, 2 H); MS (El) m/z 155 (M™). OH [err]

(R) - Chl oronet hyl - 3- pyri di nenet hanol 15 A stirred, cold (-10

[err ct) suspensi on of 3-(2-chloroacetyl)pyridine hydrochloride (250
g, 1.6 nole) in nmethanol (1.5 L) was ¢exapiplgg treated with sodi um
borohydri de (74 g, 1.95 nole) over a period of 1 hour. The
resulting yell ow suspension was stirred fd@Han addi ti onal 40

m nut es and was quenched by the additiQn waper (500 nmL). The m xture
was then concentrated in vacuo to r met¥anol , diluted with water and
neutralized 20 w th acetic acid.l Thg bi phasic m xture was extracted
with ethyl acetate, dried (Na2SO4), "N filtered and concentrated in

vacuo. The crude racemc mxture was purified by silica gel
chromat ography (ethyl acetate/hexane) to give 146.5 g of a yellow oil which

was t hen (R)-Chloro@gd-sﬂribihembihéﬁbl chromat ography to afford the pure

enanti omer as a_dark orange ol 75 . gﬁgcont ai ning residual

sol véht) . 1H NVR stisred, opid (-49CC) suspensian gf §g2(chloraacefyl)pwidine hydroghipride
(250 g, 1.6 mole) in methanol (1.5 L) was carefully treated with sodium borohydride (74

g, 1.95 mole) over a period of 1 hour. The resulting yellow suspension was stirred for an
additional 40 minutes and was quenched by the addition of water (500 mL). The mixture
was then concentrated in vacuo to remove methanol, diluted with water and neutralized
20 with acetic acid. The biphasic mixture was extracted with ethyl acetate, dried (Na,SO,),
filtered and concentrated in vacuo . The crude racemic mixture was purified by silica gel
chromatography (ethyl acetate/hexane) to give 146.5 g of a yeliow oil which was then
resolved by chiral chromatography to afford the pure enantiomer as a dark orange oil, 75 .

g (containing residual solvent). TH-NMR (300 MHz, CDCI3) 6 8.58 (s, 1 H), 8.53 (d, 1 H,
25 J=48H2),778(d, 1H, J=79Hz),7.32(m, 1H), 496 (m, 1 H), 3.71 (m, 1 H); MS
(Ch) m/z 158 (MH™),
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25 1 =.48H), 7.78 (d, 1 H J =7.9H), 7.32 (m 1H , 496 (m 1

H, 3.71 (m WO 324N (A) mz 158 (MH). PCT/US98/26735

26 R EXAMPLE 7

[err] (R) - (Pyrid-3-yl)oxirane gxamp - To a solution of

(R -chl oronet hyl - 3- pyri di nenet hanol (74 g, 'g 4 rml es) in acetone (2

L) was added potassium carbonate (300 g : es). The stirred m xture
was heated to reflux for 18 hours and fjhemYcooled to room tenperature. The

dark red suspension was filtereQ apd the filtrate was concentrated
to dryness in vacuo . Flash chr onMf ography (silica gel, 0-5%
nmet hanol / di chl or omet hane) afforded (26 g, 46% of an 10 orange oil. 1

H NVR (300 MR)-(FgREid-gljoxirand 8.56 (m 2 H), 7.53 (d, 1 H J = 7.7 Hz), 7.28
ﬁﬂmz izH%( M?) 88 (m‘l’olaH)sélut?dnl%f((tR)-c%\Iol;lémgth)_(l-é‘:b?ricli_'r%gd\etgér?oj[ &mlg,_(g% r%ﬁgé)ﬁrz

15 ¢ W&%!ﬂeaﬂééamhb& ASeqd300 g, 2.2 moles). ' Thé shitréd Whitupd
di et hyl oxal ate (13% lj] m., 810 mmol) and 2 ohydﬁtox gcet ophenz)ne (44 :

n, 365 mmol )Nasdzemwdrealmforz@ hoursaad then soeled e renm demperatuien diheglar sed
(76 g, 1.11 &fi ens %?1 fitergly rﬁ?ﬂqhe(fﬁpﬁems cJﬁb%anht’éE”tBedﬁgﬁe%sh@Z&ﬁ:%t Flash
e OUI’ e

80[err]C for 0 n coo m t enper at
mL) and di et lchtonedtbgnaplyb (Kilicaigel,026% mdﬂhadpllcbclﬂbrbhethane) afforded (26 g, 46%) of an

10 orange oil. TH-NMR (300 MHz, CDCI3) 5 8.56 (m, 2 H), 7.53 (d, 1 H, J =7.7 Hz), 7.28
(m, 1 H), 3.88 (m, 1 H), 3.18 (t, 1 H, J =4.8 Hz), 2.81 (m, 1 H); MS (El) m/z 121 (M*).

EXAMPLE 8
0
l
HOC” 0

16

4-Oxo0-4H-chromene-2-carboxylic acid

A mixture of diethyl oxalate (110 mL, 810 mmol) and 2'-hydroxyacetophenone (44

mL, 365 mmol) was added over 20 minutes to a solution of sodium ethoxide (76 g, 1.11

20 mol) in ethanol (600 mL). The mixture was heated to 80°C for one hour then cooled to
room temperature. Water (500 mL) and diethyl ether (600 mL) were added, and the

mixture acidified to pH = 2 with concentrated HCl. The organic phase was separated and

the aqueous phase further extracted with diethyl ether (2x). The combined organic
phase was washed with saturated aqueous sodium chloride solution (2x), dried (MgSO4),

25 and concentrated to give an oily brown solid.
The solid was mixed with glacial acetic acid (440 mL) and concentrated HCI (110
mL) and heated to 85°C overnight. The mixture was cooled to room temperature, diluted
with water (550 mL), and filtered. The solids were washed with water (2 x 125 mL) and

dried in a vacuum oven to give a purple solid (58 g, 83%). Mp 260-261°C; 1H NMR (300
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mxture acidified to pH =2 with concentrated HCl. The organi c phase Wash
separ at ed the aqueous phase further extracted wipld et her
(2x) . Thevg(gg%ﬁzﬂ.@d organic phase was washed with saturat eﬁﬂgg%eous
sodi um chl oride solution (2x), dried (MgSO), 25 and concentrated to

gi ve an oMHz, DMS®D-dapbish3 (m, 1 H), 7.85 (m, 1 H),eT.E‘bl(mm W) s7.61 e 1) 6.891 (act al
acetic acid (440 nL) and concentrated HCl (110 m.). and heated to
85[err]C Ber ni ght. The m xture was cooled to roomtenperature, diluted
with water (550 nL), and filtered. BXAMRIE Qs were washed with water (2 x

125 nL) and dried in a vacuumoven to give a purple solid (58 g,
83% . M 260-261 C, [err]H NWMR (300

27 MHz, DMBO d6) 8 8.03((m , 7.85 (m 1 H, 7.71 (m 1
H, 751 (m 1 H, 6.89 (s, | HOLC

EXAVBLE 9 5 [err] 2 ([Oerr])-Chroman- 2-carboxylic acid

A m xture of the corrpound fromExanple 8 (20.0 g, 105 mmol ), and 10%

pal | adi um activate d(209) in acetic aC|d(200 m) was pl aced
under hydEgeioigi-a—c (60 psig) in a Parr drogenati on appar at us.
After 22.5 houws mbkterenb&tthﬁ Gompoun from Exa@nlw&d(zpr%s) t1%§ mneped 10%

at nospher ?ﬁ'm@ﬁ;' ohta%ﬁ rgglg'(h @ Pﬁ'padéfnc Qﬁh (360 m[f‘ﬁa%ldcé@ under hydrogead was

washed wi ace ate he co% g tra e Cco centrat ed
to 10 pregisyes ) GOmsighin aifarr Wosmaﬂmgmea@@m %5&%# h&d@ B Wag

mh) and e’férhé«?édeﬁod f rﬁ"tﬁé‘hydrogen atnfosbhéretand ﬂH@H@GBEdJth getbofrtslite. Thke Eq!(ntegus
phase was acidifie ntra

with et hylpaﬁc‘,'ﬁsd!’%sq\e Bh?fby’rﬁ_"\}l'ﬂateﬂ‘éfbc@"rb géﬁﬁrc @hln(?d Wﬁl’atg%gn%&%ge%mtgs
washed wi igivesatorgvari eill akhecsiliwas alissoived ih cathyuacstatm(swnn(.nand mxgracteld méth

1050 B ik 4 721, g s et s 2

7.035(m 2ZohentratetBHChandexiacted Wllh et aqptate 4x 100;m|6) 4Tn&corgbmgd grgqgch)l
H, 2.73 se Wik wasHed With saturited laqd8olsTsodiuf) chictidle solution (100 mL), dried

FAVPLE 1 (MgS04), and concentrated to give a colorless solid (18.0 g, 96%). Mp 97.5-99°C; 1
NMR (300 MHz, DMSO-dg) & 12.96 (br s, 1 H), 7.03 (m, 2 H), 6.78 (m, 2 H), 4.74 (dd, J
=6.4 Hz, J= 3.9 Hz, 1 H), 2.73 (m, 1 H), 2.63 (m, 1 H), 2.03 (m, 2 H).
20
EXAMPLE 10

HOC™ O

25 (+)-6-Formyl-chroman-2-carboxylic acid
A solution of the compound from Example 9 (11.5 g, 64.5 mmol) in

dichloromethane (60 mL) was added to a cooled (-10°C) mixture of aluminum chloride
(21.5 g, 161 mmol) in dichloromethane (30 mL). The mixture was cooled to -30°C for 20
minutes and dichloromethyl methyl ether (11.7 mL, 129 mmol) was added dropwise over
30 one hour. After an additional 45 minutes the mixture was poured into a mixture of ice
(325 mL) and concentrated HCI (5 mL). The mixture was filtered and the filtrate
removed. The collected solids were dissolved in tetrahydrofuran. The tetrahydrofuran
solution was dried (MgSO4) and concentrated to give a solid. The solid was washed with

dichloromethane (3 x 25 mL) and dried in vacuo at room temperature to give a light pink
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25 ()-6-Fornyl -chr oman- 2- car boxylic aci d A sol ution of
t he conpoundWO9m24mxanple 9 (11.5 g, 64.5 mml) in diRCVEP8REBRane
(60 m_) was added to a cooled (-10C) m xture of al um num chl oride

(21.5 g, 161 mml)_in dichl ai:oneth c Ied

-30C for 20 solid (4> 34 g %@bsqﬂrMMgﬁ @ﬁﬁd‘ﬁéﬁe‘gﬁp Jétfh%)%m%?w?ﬁ 8%HL(S

mol ) was adged ¢, M, SDHPEY é@z Hz, a9, B@drt, ﬁi Y HAM Ayl &7 ?nai H}2.68 (m

m nut es the n1xture mas oureg 9 P e of ice m ) and
concent r at ed T 2 é(ﬁL? %Rgba 'tered and the filtrate

renmoved. The coll ected solids were dissolved in tetrahydrofuran. The

t et rahydr of uran sol ution was dﬁbéﬁhﬁrg; ) and concentrated to give

a solid” The solid was washed with oronet hane (3 x 25 n.) and
dried in vacuo at roomtenperature to give a Ilght pi nk

28 solid (4.34 g, 33%. [er [BCHED0 MHz, DVBO-d6) [err]
13.17 (br s, 1 H), 9.81 (s, 1H) 2H),699(d J =092
Hz, | H, 4.94 (t, J =50 Hz, 1 HuyNBCE H, 2.68 (m 1 H,
214 (m 2 H): NS (FAB) mz 207 (M4D). 5

EXAMPLE 11 [err]

() - 6- For nyl - qéy-8ermyl-chedrhan-Zicafboxglichdidratidel 0 Oxal yl chloride

(1.36 ni, 15.6 vvan(%'Iqr Snﬂéy H&V\n%e% cooI e QO&rﬁrHHSF)%a cooled (0°C)

soluti of of the c
di met hyl f or neselutien of the conjdowhddpym iExampler m;mﬂbgumn rrhol) ranyd. diffilethylforetamide

d
Vacuo 10 8 v ShEPh WyBltiEn' @8 miy, he MG wartiEl foORRT eyt Yor
amoni a was dwadeneschen concantratad invaeeo foor velumerdf 20trals.. Tire solution was oagled 16
warmed to rOQﬁB‘@fHﬁara?ﬁrHBﬁaWs &Ha&%eh%m&the%&t&é%r\mbbnm%er m&%uﬁiu}e wﬁ@d

extracted [ orof orm % r) Eﬂqanl c
~was dri¥d (I\/L:)’Sﬂ!med tarraom temperatyyg Efnﬁ’%& e Fod'b#%wﬁh \m’tqre(?Q b apd e?‘tia@ed
849 . 1H NVR withothidaformCACKk [ %) nil). [Eher torbieéd Esganic phase wasl)dried. $4&gSPa), and

700 (0, gt sy Wy 3+t B e e 50,
1 H,; M (EI JH7B620% 22A), 7.00 MU= &6 HL -12HY B)5 (br s, 1 H), 5.7 (br s, 1 H), 4.62 (dd, J =

E LE 12
XAMP 9.4 Hz, J=3.1 Hz, 1 H), 2.89 (m, 2 H), 2.46 (m, 1 H), 2.11 (m, 1 H); MS (E!) m/z 205
20 (M*+); Rf = 0.2 (A).

EXAMPLE 12
NC™ O

(£)-6-Formyl-chroman-2-carbonitrile
25 Trifluoroacetic anhydride (1.14 mL, 8.05 mmol) was added dropwise to a cooled

(0°C) solution of the compound from Example 11 (1.50 g, 7.32 mmol) and triethylamine
(2.24 mL, 16.1 mmol) in tetrahydrofuran (10 mL). The mixture was warmed to room
temperature. After 40 minutes the mixture was diluted with chloroform and washed with
water, dilute aqueous hydrochloric acid, water, and saturated aqueous sodium chloride
30 solution, dried (MgSO4), and concentrated to afford an oil (1.30 g, 95%). 1H NMR (300
MHz, DMSO-dg) 5 9.86 (s, 1 H), 7.72 (m, 2 H), 7.07 (d, J=85Hz, 1 H), 565 (t, J= 4.6
Hz, 1 H), 2.94 (t, /= 6.4 Hz, 2 H), 2.28 (m, 2 H); MS (CI) m/z 188 (MH*); Rf = 0.8 (B).
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[err] ()-6-Fornmvl -chroman-2-carbonitrile 25

Trifl uorow(%;&(g{g]ydri de (1.14 niL, 8.05 mml) was added d%%%ﬂiﬁ%g’f)&gs a7- 3"2

cool ed sol ution of the conmpound from Exanpl e

mol ) and triethyl am ne (2.24 nL, 16.1 mml) in tetrahydrofuran (10
m.). The m xture was warned to room ExXAMPLE ggperature. After 40 m nutes
the mxture was diluted with chlorof ormand washed wth wat er,

di l ute aqueous hydrochloric acid, water, an% sat urat ed agueous sodi um

chl oride 30 solution, dried (M Qa3 concentrated to afford an
oil (1.30 g, 95% .[err] H NWR (300 MHz, DMBO-d6) [err] 9.86 (s, |
H, 772 (m 2 H, 7.07 (d, J = 8C : H, 5.65 (t, J = 4.6 Hz,
1 H, 2.94 (t, J =6.4H, 2 H, 228(m 2H; MS(d) mz 188 (MH); R =
0.8 (B). . 29

EXAMPLE 16):2-C romgn-6-cariyoxyli o- chroman- 6- car boxyl i c acid

é gol ution Ofonsiiluﬂchbﬂ strcilune chibrifeS(1918 §016.5nmmiol, tléﬂﬂﬁlﬂil gadfudegﬁmm =i315pg =
: uffer x 1. S ed.to a so ion_of t Qun

from ExanB'I"ierfg "tLl’g i&r%) was agdew‘@%‘ﬁ"ﬁf?@@‘%%?’%%ﬁk&?ﬂ EX?JUP'EﬁE(i?g*B rﬂ'_) in
2- et hyl - 8.8F mupal) @nd 22dethiy)-2-bafene (7 mli)rin 2rmethyl-2-propenal (80 gilt). tAfier sfiingr e

was broug = ] di ' ' : and the
or gani o DeeriBhf e mbdle'ad. 184G 43 ohe < 1M BEGEAR Rt YRS solnBh

br od@ht t anghthe-organics remavrchinsvaqup. Sheaquenaus phasecwes guraciedwith hearesf or m

t hen et hybrought to ;%l;}ees wim-aqﬂtéeuﬂm@bmﬁmaam SBCRE Wit CABREIAT thih (ew%yi .

concentra o . Yl : ,
DVBO- d6) %‘%S?‘F i@.e?&f%?'g?% Wigs 84}4.“?9‘?3094)33"&’]‘3?‘%’&&?@“?‘@ aﬁ°wa%e <BNg,

(dd, J =8¢121g, 85%)2-'H NMR (300-MHz0 DMESO-dg) § 12 (or b1 HY, 17 (8 S 1(8 HzJ1=4. 4

Hz, 1 15 2.90 (t, J =64 H, 2 H, 2,25 (m 2 VS (El) mz 203
(M): R H),dt%i(qg),né.s Mz = 22z, T H) 6.05' ) S 3.8, TH) 5610 J5 {E 14

15 H), 2.90 {t, J = 6.4 Hz, 2 H), 2.25 (m, 2 H); MS (El) m/z 203 (M*); R¢ =0.2 (C). -

EXAMPLE 14

CO,Et
NCJ \/o: C

(1)-2-Cyano-chroman-6-carboxylic acid ethyl ester
1,8-Diazabicyclo[5.4.0]undec-7-ene (435 mL, 2.91 mmol) was added to a solution

of the compound from Example 13 (691 mg, 2.91 mmol) in tetrahydrofuran (10 mL).
After 10 minutes ethyl iodide (466 mL, 5.82 mmol) was added. After stirring overnight

25 the mixture was diluted with water (25 mL) and extracted with diethyl ether (3 x 25 mL).
The organic phase was Wgshed with saturated aqueous sodium chloride solution, dried
(MgS04), and concentrated. Silica gel chromatography (67:33 hexanes/ethyl acetate)
afforded a colorless oil (523 mg, 78%). 1H NMR (300 MHz, DMSO-dg) 6 7.78 (d, J= 1.8
Hz, 1 H),7.73 (dd, J= 8.5_Hz, J=22Hz 1H),698(d J=85Hz, 1H),562(t, /=46

30 Hz, 1 H), 4.27 (q, J=7.1 Hz, 2H), 2.91 {t, /= 6.4 Hz, 2H),2.25(m,2H),129(t, J=7.2
Hz, 3 H); MS (El) m/z 231 (M*); Rf =0.7 (A).
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20 . "([err]-2-Cyano-chroman-6- carboxyllc acid ethyl ester
1, 8- Di azabi cyWP 8932426 0] undec- 7-ene (435 nlL, 2.91 mml) was addRCTABIERE6735

sol ution of the compound from Exanple 13 (591 ng, 2.91 mmol) in
tetrahydrofuran (10 ni). After 1 ] 'I'_Ee ethyl iodide (466 nL, 5.82
mmol ) was added. After stirring overniggx—mz@—ﬁhe m xture was dil uted
with water (25 nL) and extracted with diethyl ether (3 x 25 niL). The
organi ¢ phase was washed w th sat urat ed AE0US, SCBLEtM chl ori de sol ution,
dried (MgS™4), and concentrat edl. Fa gel chromatography (67:33
hexanes/ et hyl acet at e) af f ogdet rless oiI (523 ng, 78% . H NWR

(300 MHz, DVBO-d6) [err]7.78 (d, J = 1.1 H, 7.73 (dd, J =8.5
Hz 2.2 Hz, | H), 6.98 (d, J =8.5 Hz, ,562(tJ—4630 Hz, |

, J
H, 4.275(q, @8-(B)-3-(PCyaloidhronvarPé-y(iipro z-eﬁo&ddidetﬁ IKdster2. 25 (m 2 H), 1.29
éf) Jo7.2 W2 wnistutd ‘of I\@e(tlzzcr}\pound fiom @ %H@(A}ap@%&lgn ’er 432 mmol and
([

err]) - (E) - 3{qarbethoaxymetiyieneinipbernyiphosplqgraie 225 @, A7 mahdly in twabydrofuran (25 -

(car ot hoxymel ) ESETI S R8T et (S i il i cctt

t et r ahydr of ur aﬁsl(l%wwh saturat qusmeniummqfdmluton, gaturated squeive sodlum

m xt ure1pas dihlotigsl solutidn, edried (MySD4] Gnd concentrateds hsmcé\Agbh cﬁﬁmﬂt@érﬁﬁy (50:50
aqueous ammoni um chl ori de sol uti on, saturated agueous sodi un1 chl ori de

sol ution, driBexanegiety acsiate)cafinrded aawbile sofid (953 geg, 86%6bnatkd NMBH(EOPSHHED
~ hexanes/ et hy| DMSO-algp$ 754 (a1, Bcid), 8.900d} ¢ =805 Ha, ( $6:36.49 (d,869016.2[ 19z, [1HH)\IFE @

3 = 16,2 AR WA QUL P ﬁz'?ﬁ%@ﬂzblff_ﬁ(m@mb 1(%f1|_?tJJ-7TQHz

Hz, 2 H, 2.88HNM QWWZZZBZHMHT"E) Bf 0.7 (AR4 (t, J = 3 H).
M5 (A) mz 258 (MH+); R 7 (A. 15

EXAVPLE,36 [err] EXAMPLE 16

HCI

Lo
HaoN o

+)-2-Aminomethyl-chroman-6-carboxylic acid ethyl ester hydrochloride

20 A mixture of the compound from Example 14 (570 mg, 2.47 mmol), concentrated
HCL (2 mL) and 10% palladium on activated carbon (300 mg) in ethyl alcohol (120 mL)
was placed under hydrogen pressure (45 psig) in a Parr hydrogenation apparatus. After
18.5 hours, the mixture was removed from the hydrogen atmosphere and filtered through
a pad of Celite. The Celite pad was washed with ethyl aicohol (400 mL), and the

25  combined filtrate concentrated to give a solid (670 mg, 100%). 1H NMR (300 MHz,
DMSO-dg) 5 8.2 (br s, 2 H), 7.70 (m, 2 H), 6.89 (d, J = 8.8 Hz, 1 H), 4.35 (m, 1 H), 4.25
(9, J=7.1Hz, 2 H), 3.18 (m, 1 H), 3.08 (m, 1 H), 2.84 (m, 2 H), 2.08 (m, 1 H), 1.71 (m, 1
H), 1.28 (t, J= 7.0 Hz, 3 H); MS (El) m/z 235 (M+).

30
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[err]-2- Am nonet hyl - chroman- 6- carboxylic acid ethyl ester hydrochloride 20
A m xture orrpound from Exanple 14 (570 ng, 2.47 tratéed
HCL (2 m_)‘gér?yg%ﬁ % pal | adi um on activated carbon (300 ny) 1%ﬁ"ﬁﬂ’%&?&%ﬁgcohoI

(120 ni) was pl aced under hydrogen pressure (45 psig) in a Parr

hydr Ogenatexampmpﬁrm wéel fibpared in analdgyto Me prdceduré oFE%érH{:l@ 16as T ermved

fromthe | throuogh rad—of—Cet

The Celit Mas_h_e_d_mih et hyl _Nepehol (400 i) jnd ilhe S

conmbined {ilthpte d g}%ﬂgztﬁh%nieﬂ\wbﬁr%nﬁn obﬁméaiueﬂqw 264 g\nﬁh M NMVR
300 MHz, DY5 8 , 6.89 (d, J
(: 8.8 Hz, |11 H) 4 35 (m 1[6”] eﬁ@rhydrochlonquD]_ yi LH7 9 |-|), 3 18 gm 1

H, 3.08 {m 3gH), |2. 84 (E)IZ-AZn|h6meﬂy0&1r6mn$-dd}box§thc750|dm 1y (ch2oH) .| 1.28

(t, 3= 7.0 He, 3 H; IS (EI) o

31

Ei

procedure of Exam I e 16 Exarrpl e Nane

VS 17 () - 3- ( 2- Ami noEXAMPLEN® man- 6-yl ) - propi oni ¢ aci d et hyl
264 (M) ester hydrochl oride

18 ([err])-2-Am nonet hyl - chr oman- 6- car boxylic acid (d) 207
hydr ochl ori de

EXAMPLE 19 [err] 5 HCt)-z- ' oman- 6- car boxuylic acid
benzyl ester hydrochloride nof the conpound from
Exanpl e 18 (880 ng, 3.61 mIHN acid (0.75 nmL) in benzyl
al cohol (35 nk.) was heated to 100C overnight. The m xture was
dilubed with diethyl ether, producing a white solid. The solid was

col | ect ed (Pya.Aminomethyl-chroman-6-carboxylic acid benzyi ester hydrochioride
A solution of the compound from Example 18 (880 mg, 3.61 mmol) and sulfuric
acid (0.75 mL) in benzyl alcohol (35 mL) was heated to 100°C overnight. The mixture

was diluted with diethyl ether, producing a white solid. The solid was collected by
10 filtration, dissolved in ethyl acetate (80 mL), and washed with saturated NaHCO3 (10

mlL). The organic phase was concentrated in vacuo. The residue was dissolved in ethy!
acetate (5 mL) and hydrogen chioride solution in diethyl ether added, producing a
precipitate. The precipitaté was collected by filtration to give a white solid (99 mg, 8%).
1H NMR (300 MHz, DMSO-dg) 5 8.30 (br s, 3 H), 7.76 (m, 2 H), 7.38 (m, 4 H), 6.90 (d, J

15 = 8.8 Hz, 1 H), 5.30 (s, 2 H), 4.35 (m, 1 H), 3.18 (m, 1 H), 3.07 (m, 1 H), 2.83 (m, 2 H),
2.08 (m, 1 H), 1.71 (m, 1 H); MS (FAB) m/z 298 (MH™); Rt (free base) = 0.3 (C).

EXAMPLE 20
. OH m CO2Et
C\@)\/N 0O '
20

ethyl ester
A solution of the compound from Example 16 (50 mg, 185 mmol), (R)-(+)-3-
25 chlorostyrene oxide (26 mg, 166 mmol), N,N-diisopropylethylamine (32 mL, 185 mmol),
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10 , filtration, dissolved in ethyl acetate (80 nL), and washed with

saturat ed NawOdse47s (10 nL):~The organi c phase was COPCIMUSINRETAS i n

vacuo. The residue was dissolved in ethyl acet ate (5 nL) and

hydrogen chl oride solution in dlethg et her added,: rodUC|n9 a

preci pi t at e andHithiumeehiofide, inc ethyk alcghele: BY:) Mpst heated: o safluTog; G haurghi The
solid (99 m.ilea&i% mixture was| ¢doldd td g terisbrifore, iR &R dontédtrdiedth (aducs,

59, 1170 G iyl el o 115 i ey 53

2.08 (m 1 Hexadesléthyiracetatélto 4585(10 Bxants/etyBadetaielmetRind) affarded:acdolorleds 3

511 (28 - 2- CLEAME 32henl YMB GO0 MEE, DNSOETP (0 TRt 17 2 b S92, o

ylic acid ygs= 85H2t1|15l) Sﬂﬂt . 1 H), 4.65 (m, 1 H), A2aqqy = B, 2 by, 4 06paUNH)f2.0m

T (%"a??ﬂsakﬁ gm DI i HE Y 2pg EGRLYS BB RS, 8 8

32 ) Bhad Q3{)-um chloride in ethyl alcohol (5 nL) was heated to
reflux for 60 hours The reaction m xture was cooled to room

tenperature E)Idrﬁﬁlé‘sr Sand 98 weRd\raphredtiif Qnélﬂgi%ctﬂg procedre ¢ of Bxahfpie 5@'

- chr omat ogr aphy—{gradrent—etrotronr—ftronror—3 acetat 5650
hexanes/ et hyl E&ame!e to 45:45:10 heNamgs/ et hyl acetate matM§noI) Jf-?’cﬁfded

~a colorless § 210i | | (233 Qﬁ -2%%’/93-@5@6 &hé}lwg(@ﬂ&zw m%@mg@) ( L}@w dD)7 69

(m 2 H), 7.ﬂ2(m4 1)

4.65 (m 1 H|, 4.24 (§ ethy'amm -methylbcwpma@-em)-prﬁpmpl%, 2.9 - 2.6

Edmz gglo-l) 2.91 (m 1 'i), 1.67 (M adididthyl dsté8 (t, J = 7.0 Hz, 3\,"\')@;r M5 (FAB)
(@ esS Zl| alld ZZ

prepared in analg T?&Zdl?owbﬁéwé2-aw@§w'&xe@%m01 419(MH+Exar9pﬁ &)

-Nane methyl}-chrdfban-6-carbdx{idicid benzyl 21

3-((2R)-2-{[ 4- (3-Chl of o- phenyl) - 2hy%?\xry- 418 (MH)} 0.4 (D
et hyl am nno] -trethy—thorar—6—y ) prEpt oni6

acid ethyl ester 22
(2R) - 28q [ 2- hydr oxy- 2-pyri di n-3-yl -ethylanm no]- 419 (MHd) 0.2 (E)
nephyl}-chronan-6-carboxy|ic acid benzyl

EXAMPLE 23

CO2Et
I
u\@/'\, o
HCI

15 ethyl ester hydrochloride
Hydrogen chloride solution in diethyl ether (10 mL x 1.0 M) was added to a

solution of the compound from Example 20 in ethyl acetate (5 mL). The precipitate was
collected by filtration and dried in vacuo to give a white solid (51 mg). Mp 234-235°C;
" NMR (300 MHz, DMSO-dg) 5 9.1 (br m, 2 H), 7.74 (m, 2 H), 7.41 (m, 4 H), 6.91 (d, J

20 =8.1 Hz, 1 H), 6.35 (br s, 1 H), 5.06 (m, 1 H), 4.54 (m, 1 H), 4.26 (q, J = 7.1 Hz, 2 H),
3.35(m, 4 H), 3.12 (m, 1 H), 2.85 (m, 2 H), 2.10 (m, 1 H), 1.73 (m, 1 H), 1.29 (t, J= 7.0
Hz, 3 H); MS (FAB) m/z 390 (MH).
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ester 10 EXAMPLE 23
[err]

2-{[ (2R) - 2w&99a%f'{§ro Dhenyl ) - 2- hydr oxy- et hyl am nol - et hyl } - EﬁT’é’ﬁ%%"é’scar box
ylic acid 15 et hyl ester hydrochl oride Hydr ogen chl ori de
solution in diethyl ether (10 nL x JXhANWLE®gd added to a sol uti on
of the conpound from Exanple 20 in ethyl acetate (5 nL). The precipitate
was collected by filtration and dried in vacyo_to give a white
solid (51 ng). M 234-235C oH HN dé) 8 9.1 (br m 2
H, 7.74 (m 2 H), 7.41 ( =8,1 Hz, 1 H), 6.35 (br
s, 1H, 506 (m I H, 4 ( J=7.1H, 2H,

3.35(m 4 H, 3.12 (m | 85(|-m|2H) 210(m||—|), 1.73 (m 1 H),
1.29 (t, J =7.0 Hz, H; M (FAB) n12 390 (MH).

33 3-(2-{[(2R)-2-(3-Chloro-phenyl

3-(2-{[(2R lg 3- Chl qr g- p‘ nyl ) - 2- hydr oxy--et hyl am noI met hyl - chroman-6-yl ) -
pr opioni c #——%&@Mﬁ%‘* r hydrochl ori de . The title
conpound was pr Bustitteccanmpound iwes\prepared in anatogydo the procétumeof Exafiple28. mp

189. 1 90C (US4 RBkSTRAES b 61,

EXAMPLE 25

4

EXAMPLE 25

10

Qi'ogionate pentahydrate _
A solution of the product from Example 20 (110 mg, 263 mmol) and sodium
hydroxide (180 mg, 4.5 mmol) in methanol (10 mL) was heated to reflux overnight. The
15 methanol was removed by azeotropic distillation with water. HPLC (C18 reversed phase
silica gel) afforded a white solid (15 mg, 11%). 1H NMR (300 MHz, DMSO-dg) & 7.32

(m, 4 H), 6.83 (m, 2 H), 6.55 (m, 1 H), 5.52 (m, 1 H), 4.66 (m, 1 H), 3.98 (m, 1 H), 2.8-
2.55 (m, 7 H), 2.04 (m, 2 H), 1.92 (m, 1 H), 1.61 (m, 1 H); MS (FAB) m/z 390 (MH* of
protonated carboxylate).

20 EXAMPLE 26

carboxylic acid ethy! ester
A mixture of the compound from Example 16 (217 mg, 800 mmol), (R)-pyrid-3-
25 yloxirane (88 mg, 730 mmol, triethylamine (125 mL), and lithium in 88:12 ethanol/water




Sodi um ‘
3- (2- {[ ( 2R) - M By3esd6or o- phenyl ) - 2- hydroxy $t hyl ami nol - met hyl | PEGTARIB2673§| ) -
or ooi onat e Dent ahydrat e A sol ution of the product from Exanple

ot hanol | (16Thmu s healae et or s el reghis S esrialod W\ abuty The

removed by assidliie wasdissolved in tetrabydrefurdn (Emk) anditbdled @ 67C.] Arsolutioped dtertse

- ?):\/:SIOCSG?G{ )erbr%})tl cggﬂmate%%%f 9 ﬁm@g%ﬂ%ﬁ%%ﬁ é’f bgi)?a\@ éf% aWEQI%eZ

1 H, 4.66 (bath was)remeved (Afier twejhoups methanol was, agge msu}cq_gel @rqmat@g{ Z

1.2 (my g Eﬂ-m@ frof 6713ﬂexé\ﬁlétl'fﬁ@:etﬁfezto?e?®i abbtaf) akfofied ac colorless onl
mg,

rotonated
Ferr] % f = 02 (C)

2-{[tert-Butoxycarbonvl - (2R)-2-hydr ox\EXAMPLE @7n- 3-yl - et hyl ) - am nol - met hyl }

- chr oman- 6- carboxYlic acid ethyl ester A m xture of the
conmpound from Exanple 16 (217 ny, mmol ), (R)-pyrid-3- 25 yl oxi rane
(88 nmg, 730 mmol, triethylamne (12 , and lithiumin 88:12

et hanol / wat er \%} COEt 34

(17 m.) was heated to reflux for |'{/eNure was concentrated in
vacuo. The resi due wa ' et1 not exfahydrof uran (5 nL) and
cooled to O[err]C. A solutiof off di-tert- butyl dicarbonate (276 ni,
1.20 nmmol ) in tetrahydrofuran 1 nL) was added and the cold bat h was

renoved. After two hours nethanol was added. Silica gel chronmatography 5

radi ent el utlon from 67: 33 hexane/ et hyl acet te to eth acet at e
O o (2R 2O Eitoxveatbon e 3 tysroky-2muridi S eihil-age Al

EXAMPLE 27 yl)-groglomc acid ethyl ester

The title compound was prepared in analogy to the procedure of Example 26. MS
(FAB) m/z 485 (MH*). Rf= 0.4 (D).

EXAMPLE 28

|

15 o

6-lodochromane-2-carboxyvlic acid
A mixture of the compound from Example 20 (5.00g, 28.1 mmol) and zinc chloride

(ca 5g) were placed in a round bottom flask. Glacial acetic acid (150 mL) was added

20 followed by benzyltrimethylammonium dichloroiodate (9.65 g, 28.1 mmol). The resulting
orange mixture was stirred at room temperature for 18 h and then poured into water (300
mL). The resulting mixture was extracted with dichloromethane (3x). The combined
organic phases were dried (MgS04) and concentrated to an oily residue. The residue
was mixed with water (150 mL) to produce a white suspension. The suspended solids

25 were collected by filtration, washed with water (2x), and dried to yield a white solid (7.14
g, 84%). 'H NMR (300 MHz, acetone-dg) § 11.33 (s, 1 H), 7.38 (m, 2 H), 6.65 (m, 1 H),
4.83 (m, 1 H), 2.78 (m, 2 H), 2.18 (m, 2 H). MS (El) m/z 304 (M+).
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[err] 10
3-((2R) - 2- t oxycar bonyl - (2- hydr oxy- 2- pyri di n- 3-yl - et - alm -nmeth
yll- chronawggkzm 6-yl)-propionic acid ethyl ester p&)us%ﬁa?#
title conpound was prepared in anal o E%Ato the procedure of Exanple 26. M5
(FAB) mz 485 (MH#). Rf = 0.4 (D).

EXAMPLE 28 o HO 15

0 6- | odochr omane- 2- car boxylic_acid
compound from Exanple 20 (5.00g, 28.
5g) were placed in a round bottaosof! cial acetic acid (150 nL) was
added 20 foll owed by benzyltri hypammnl um di chl or oi odate (9.65 g,
28.1 mmol ). The resulting’ & ange m xture was stirred at room
tenperature for 18 h and then poured into water (300 : m.). The
resul ting mxture was extract ed W|th d| chI or omet hane (3x). The conbi ned

or gani ¢ phg4gtoH g licagidentrated to an oily residue. The

;E::og gi on. The su?ﬁ%é@g &3%??&“ (r&S‘ert 5% ec%@ébge?l%r ?alrg?ld t\'/1\/‘<’=§'tshed

with wat er ctﬁrﬂm)undafmh\ cEtxamﬂletZB ¢1.68 g, 2145mmel) and pailad?mi(ll) acetate (23gng30l99. 'H

IIINED(soo Miz, ol g@ ﬁ?qglerr]g,#% }.ﬂ%rlzﬁ%t oﬁpﬁe (%ca'ggcgrg (m%%@ (1 %’@?3((32]

A m xture of the
ntOeti nc chl ori de (ca

(M) Trlethylamme (1.20 mL, 8.63 mmol) and absolute ethano! (2.0 mty were added via
EXAMPLE 29 | #er rd] ) ) .

syringe. The dark reaction mixture was heated to 60 °C and stirred for 60 h. The

10 reaction mixture was cooled to room temperature and diluted with ethyl acetate (100 mL).

The resulting dark solution was washed sequentially with 7% aqueous hydrochloric acid,
water, and saturated aquesous sodium chloride. The organic layer was dried (MgSO,),
and concentrated to an orange oil which crystallized on standing to a pale solid (0.675 g,
81 %). 'H NMR (300 MHz, DMSO-d,) & 13.03 (s, 1 H), 7.68 (m, 2 H), 6.90 (m 1 H), 4.89
15 (m, 1 H), 4.25 (q, J = 7.36 Hz, 2 H), 2.82 (m, 1 H), 2.66 (m, 1 H), 1.28 (t, J =6.98 Hz, 3
H); MS (Cl) m/z 251 (MH+)
EXAMPLE 30

0o
NC™ O -'

(+)-2-Cyano-chroman-6-carboxylic acid ethyl ester
In a round bottom flask under an argon atmosphere, a mixture of the compound
from Example 29 (0.6(50,9, 2.40 mmol) and N,N-dimethylformamide (1 drop) were stirred
in tetrahydrofuran (15 mL). The clear solution was stirred at room temperature and
25 oxalyl chioride (0.314 mL, 3.60 mmol) was added via syringe. The mixture was stirred

20

for 2 h and then concentrated to approximately 50% of its original volume. The resuiting
solution was cooled to 0 °C. A 0.5 M solution of ammonia in 1,4-dioxane (10 mL, 5.0

mmol) was added via syringe and the resuiting mixture stirred for 1 h at 0 °C. The
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6- ( Et,hoxycar bonyl ) chr omane- 2- car boxylii o aléi"'d 5 A 2-neck round
bottom f | ask W p9/334tér a refl ux condenser was charged the PCTYUSY3/26783
from Exanple 28 (1.05 g, 3.45 nmol) and palladium (l11) acetate (23 ng, 0.10

T et hyl am i ioB0 bl §ER oK Bpurel IR AR o0 e A g BRI sberid]

vi a s gxiragied with shigrafarm ).t The: camkingd organic layars were washed with saturated

[ df
ond i1 ut od aRYEPus A chyorB™ i B dhd BonRRRYEA thrad, SRMRG IR T
and satyrat ngém?wﬂ?a ot 'mw?h'?qﬂ?m;ﬁ?"g?m?fim e me o S iara.28
(Ngson) 5 eBed i BRCcindRs a5 arasmagioeforen rilioimageic, it 5,373
E}\gg’h?gr ? i)) %‘Elg? 621 Tg{ Jgnéé)aaﬂe'ﬁ dropwise wa( sﬁﬂag%a pioﬁﬁé& B (dNPﬁe %ﬁg?ﬂoﬁ/'"?ollowmg
(m 1 H, 4.3 addition:the @gcm wgs pgureQ into agmc v@tqq)andzthg Gesuliingimpgure extracted |

J= 6.98 Hz, d
EXAMPLE 30 [é"th ethyl abate ). ¥ fﬂer r"ﬁiibf( %En]"c layers were; washed With gaturat
ethyl ester aqueous sodium chiorige; driedi (MgSOQ)mahdamhcent[Med &n agpugple at mSilich eget,

N N i 1Byt hFTPERBHY (o5 peyands T S dordeq BR ufoas ol 230 o, 6

m) . The cl edheamalyticaldatbarethe samd asiExample 14 nperature and 25 oxal yl
chloride (0.314 n, 3.60 nmol) was added via syringe. The m xture was
stirred for 2 h and then concentrated to approximately 50% of its
original volume. The resulting sngMchgl;;was cooled to 0 C A0.5M
solution of ammonia in 1, 4-di oxane (10 ni, 5. mol ) was added vi a
syringe and the resultlng m xture stirred for I h at 0 [err]C The

36 reacti on m xture was the @ho i ce water (40 nlL)
and the resulting suspension extr  or of orm (3x). The
conbi ned organic |ayers were was A& etur at ed aqueous sodi um
chloride, dried (NgSO4) and concenprated to an orange solid. The

(0. 735 WL, argon at nosphere.

Trifl uor oacei ic a %CF& p m . S
via syringe to pro ugghg‘eﬁ)ﬁ rple s ?J?lgbr?rgsﬂnﬁ gda Eco‘f‘ﬁp%u?.ﬁ Elg{?n‘g‘n %
t he reaction (MQ % 6:h8gumol) were plitina mundabowmnlﬂaslam@s ahlargny atmosphere. To the

extract ed v')g% tagd&i q'%etﬁﬁef Sx}rﬁollgﬁfé?\e (Z-H'r?\L)C m%yr] acrylats 0. b4 nl'nl?yae 22 mmol).

washed with s

and triethylamine (2.29 mL, 16.5 mmol). The mixture was heated to 70 °C and stirred for

20 400 h. The reaction was cooled to RT and poured into water (70 mL). The mixture was
extracted with ethyl acetate (1x). The aqueous layer was then acidified with 1.0 N
aqueous HCl to generate a cloudy mixture. The mixture was extracted with ethyl acetate
(3x). The combined organics from the second extraction were dried (MgSO,) and
concentrated to a tan solid (1.75 g, 100%). 'H NMR (300 MHz, acetone-d;) 5 11.28 (s, 1

25 H), 7.57 (d, J = 16.18 Hz, 1 H), 7.43 (m, 1 H), 7.40 (m, 1 H), 6.86 (m, 1 H), 6.37 (d, J =
16.18 Hz, 1 H), 4.88 (m, 1 H), 3.70 (s, 3 H), 2.85 (m, 2 H), 2.24 (m, 2 H); MS (ES) m/z
263 (MH+).

30
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aqueous sodi um chloride, dried (MyS®), and concentrated to a purple oil.
Silica gel hr omat ogr aphy (50: 50 hexanes/ et hyl acet at an
orange oi | 99?32% g, 429%. The anal ytlcal data are tﬁb@gwsg%d
Exanpl e 14. EXAMPLE 31

[err] 15 6- (1 E)-2-(Methoxvcar borBXAMPHEBRchr omane- 2- car boxylic acid _
Pal | adium (11) acetate (0.15 g, 0.66 nml) andd4he conpound from Exanple 28
(2.00 g, 6.58 nmol) were put in a round bottomlfl ask under an argon

at nosphere. To the flask wa ¢ et MpEEt 2- pyrrol i dinone (20 niL),
met hyl acrylate (0.74 niL, 8. 22|.|6m) , and triethylamne (2.29 ni,
16.5 mml ). The nixture was heatdfl t& 70" [err]C and stirred for 20 400
h. The reaction was cooled to RT@nd poured into water (70 nL). The m xture
was extract ed wth et hyI acet ate (1x) The aqueous | ayer was then
acidified gd2-fe oxyligacidr at e a cl oudy mixture. The

t ‘ t b
rom! ﬁe“’iiciﬁd"'n}xtoﬁﬁeﬁ‘otﬂﬂté% el SR} oo Exampé 1 (0886 GOT A BROERAS D' o°
E an i 0I2:5 d &titredSn @nh%(!?tﬁﬂ% megmrb] gONNB H(;ritﬁs? aM-itgo?raztmdspBe?[ dbﬁdp?r Ellg bhibndell |2_|)8
S, om A , = . ), 1. e . ,
6.86 (m 1(0,.%6'3 2 %7\ 9} w3s 2 added1 an& ﬁtellgixitge % °9°|ﬁ$ t(gghgg %&:’lun‘_t qq;ohgrg]n% (s,
§7H) . 2.850(457 & 1‘»4 nfmet} wiad) addelin 1007 doftonsBvér 40 xrrKnutes%éaé B%'h)tlo[ne\?f?sfo
observed with each addition. The resuiting black mixture was stirred for 15 min and then

10 poured into 100 mL water. The aqueous mixture was made acidic by addition of 1.0 N
aqueous HCI and extracted with ethyt acetate (3x). The combined organic layers were
dried (MgSO,), filtered through celite, and concentrated to a white solid (0.412 g, 90%).
'H NMR (300 MHz, acetone-d;) 5 11.18 (s, 1 H), 6.80 (m, 2 H), 6.72 (m, 1 H), 4.74 (m, 1
H), 3.57 (s, 3 H), 2.77 (m, 4 H), 2.55 (m, 2 H), 2.17 (m, 2 H). '

15
EXAMPLE 33
A capsule formula is prepared from _
2-{[(2R)-2-(3-chloro-phenyl)-2-hydroxy-ethylamino]-methyl}-chi-oman—6—carboxylic
acid ethyl ester 40 mg
20 Starch 109 mg
Magnesium steatrate . - 1mg
The components are blended, passed through an appropriate mesh sieve, and
filled into hard gelatin capsules. _
EXAMPLE 34
25 A tablet is prepared from
(2-{[2-(6-Amino-pyridin-3-yl)-2-hydroxy-ethylamino}-methyl}-chroman-6-yl)-acetic
acid 25mg
Celluiose, microcrystaline 200 mg
Colloidal silicon dioxide 10 mg
30 Stearic acid 5.0mg

38




6-[ 2-.(et hoxycar bony | ethyl | chr orranefl:'Z?-ZCé{r"Bc')kyl ic acid 5 In a
round bott onMQ ¥éR4T6he conpound from:.Exanpl e 31 (0.455 g, 1.7PCTRAES/26I3S
stirred in anhydrous nethanol (10 nlL) under an argon atnosphere. Copper (1)

chlori de (GFh%Qngned%nﬁi m&ed‘ﬁﬁd @&ﬁﬁr@sﬁﬂotfgﬁn fHbidedlr € was cooled to 0

[err] C. Sodi um borohydride (0.457 q, 4 mmol ) was added in four

ortions over 40, S I t HeSHd ef\e
-gddl tion. The resms{“%'g B?C%% ?n%@ttgr gﬁglvvas stllnralrye(?k?biﬁ % Qrt"‘fhtapé:ﬁ?ﬁ%b fﬂd
poured i nto lOOadificationsrcanheemade tothis inventionavithast depaeting-irarh ¢hé gpiktiol scope

g](‘)nél gey or gani Cﬂgg@%ﬁgoﬁ%g@&t%ﬁﬂ gé;'%@d \(nggoig hy:‘i ?’fgf' thlet ﬁl?éhgthgl ite,

and concentrated to a white solid (0.412 g, 909%. [err]H NMR (300
MHz, acetone-d[err]) [err] 11.18 (s, 1 H, 6.90 (m 2 H, 6.72 (m 1 H),
4.74 (m 1 H, 3.57 (s, 3 H, 2.77 (m 4 H, 2.55(m2 H, 2.17 (m 2
H. 15 EXAMPLE 33 : A capsul e

formula is prepared from
2-{1(2R) - 2- (3-chl or o- phenyl ) - 2- hydr oxy- et hyl am no] - net hyl } - chr oman- 6- car box

ylic [err] The conponents are bl ended, passed through an
appropriate nesh sieve, and filled into hard gel atin capsul es.
EXAMPLE 34 25 A tablet is prepared from

(2-{[2-(6-AmM no-pyridin-3-yl)-2- hydroxy et hyl am nol - et hyl }-chroman-6-yl)-a
cetic acid 25 ngy
Cel l ul ose, mcrocrystaline 200 ny Col | oi da
silicon dioxide 10 ng 30 Stearic acid

5.0 ng 38 The
ingredients are m xed and conpressed to formtabl ets. It should be
apparent to one of ordinary skill in the art that changes and nodifications

can be nmade to this invention without departing fromthe spirit or scope of
the invention as it is set forth herein.
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What is claimed as new and useful is:

39

1. A compound of the formula:

OH N 4
. 3 | 5~ (X—(COWR
R—Ar 'CH-CHZ—NR —(CHz)y O

I

wherein:

5 R is hydrogen, hydroxy, oxo, halogen, C,-C,shaloalkyl, C1-C1g alkyl, cyano,

1 s0oR%, 0cORZ NR'COR?, COR?,

1

nitro, NR'RY, s RY, OR

NR1s02R2, NR1CO2R 1, C1-C10 alky!, phenyi, pyrrole or a 5 or 6
membered heterocyclic ring with from 1 to 4 heteroatoms selected from

O, S and N, each moiety being optionally substituted with hydroxy,

10 halogen, cyano, NR1 R1, SR1, trifluoromethyl, 0R1, C3-Cg cycloaklyl,

phenyl, NR1cORZ, COR?

, S02R?, 0cOR?, NR's02R?, NR1CO2R,
C1-C10 alkyl, C1-C10 alkoxy, and OR, and each ring moiety being
optionally fused to a 5 membered heterocyclic ring containing from 1 to 4
hetero atoms selected from O, S, and N, the fused heterocyclic ring being
15 optionally fused to a phenyl ring or optionally substituted with oxo;

R1

is hydrogen, C1-C1¢ alkyl optionally substituted with 1 to 4 substituents
selected from hydroxy, halogen, CO2H, CO2C1-C10 alkyl, SO2C1-C10 alkyl,
C1-C10 alkoxy; or C3-Cg cycloalkyl, phenyl or naphthyt each optionally
substituted with 1 to 4 substituents selected from halogen, nitro, oxo, C1-C10
20 alkyl, C1-C10 alkoxy, C1-C10 alkylthio;
rR?isR! or NR'R';
HO

|
R is hydrogen, C1-C1g alkyl, CO,R", or R-Ar'~CH-CH,~.

Ar1 is phenylora5or6 membered heterocyclic ring with from 1 to 4
heteroatoms selected from O, S and N, each moiety being optionally fused to
25 a 5 membered heterocyclic ring containing from 1 to 4 hetero atoms selected
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VWhat is clainmed as new and useful jisgam i A conpound of the
ot 3 Woseare o roTussaes
4 [err] wherein: 5 = ¢ | dr ogen, hydroxy, oxo,

hal ogen, ([ err] hal oal kyl, err] al kyl, cyano, . nitro, [err]

[err]al kyl, phenfiom Qyér and:Nothefusedfheterocyclic ring being opfignallyfusedodr Byl i ¢
ring wth friggotstisstifuté@ivith eRé;ons sel ected from 0, S and N,
each noiety being optionally .substituted with hydroxy, 10

hal ogen, cy&‘hl?,“'[%é?’ﬁ; trifluoromethyl, OR, {err] cycloaklyl,

phenyl, [err] . [he_rr] al kyl, [err] alkoxy, and OR, and each
ring noi et y Ngginggpendently in each instgnee Bnhiary: f used to a 5 menbered
het erocyclic ring containing from1 to 4 het ero at ons

sel ect &d f r 3nisE+-Gs, aligh gptienally, subsiitited with balege® i ¢ ring being 15

optionally fused to a phenyl ring or optionally substituted with oxo;

Rlerr] is hyRtiehydroxy, &rGio kg, SR pr&Pﬁt*y substituted with 1 to 4
substituents sel ected from hydroxy, halogen, [err] alkyl, [err]
al kyl , and pharmaceuticallyl dcosptablersajte ang estees thaterf;l , phenyl or napht hyl
each optionally substituted with 1 to 4 substituents sel ected

from hal oge i ] C A , et I
eyl o o s fResi v is opofl s bSKApaBY i bk
Ar[err] is pheRyimidinvborpysolyb nembered heterocyclic ring with from1 to 4

het er oat ons _sel.ected fro \ nd N,_.each, noiety being optionally fused to
55 R O™ £ A arourd aF tiar 2oRreinRoTS RUrEOs RS OFPom | to 4 heter o
atons sel ectf dA compound of claim 3 wherein (X),—(CO),R? is attached to th%ochroman moiety in

the 6 position, n is zero in the first instance (X),, and (CO),R* is CO,R".

5. A compound of Claim 1 wherein the -OH group of the compound of Formula 1 is in
the R configuration.

15 6. A compound useful in the preparation of compounds of Formula 1 of the formula

N 4
RO (CHy) 0 | /M(X)rT“(CO)nR
— 2)m

Formula ll/Compound 2

wherein,
HO

|
R?® is hydrogen, C1-C10 alkyl, CO,R’, or R"A"1-CH‘CH2—;
20 mis1,2or3;
n is independently in each instance 0,1or 2; and
R*is hydroxy, O-R', C,-C,, alkoxy or NR'R".
7. A compound of claim 6 wherein (X ),—(CO),R* is attached to the chroman moiety in
the 6 position, n is zero in the first instance (X),, and (CO),R* is CO,R".

25 8. A method of producing a beta-3 adrenergic receptor agonistic effect in a patient in
need thereof through the administration of a pharmaceutically effective amount of a
compound of Claim 1.



fromO, S, and N, the fused het |cr|n bei ng optlonallyfusedtoa
phenyl [ing or substitutl% E’"I!lﬂc”ﬂ i"l mis 1, 2 or 3;
nis i ndepgﬁ(fglﬁfvg in each inst X | sSPETHPB8ETIsy |

optionally substituted with hal ogen; R[err] I s hydroxy, [err]

al koxy, OgRg ghbnﬁécéﬂﬁéﬁrédmpzosmxn corrprﬁﬁﬁlgpgr?reﬁ ﬁl‘ﬁ% tyofaﬁc%ﬁf 0t r? o?gl ts

and esters th erein

optional |y <& | 'Dl?PEI!"’Iﬂ*!BﬂWth ﬁﬂﬂ%??e“t'ﬁﬁw qg:ypptable carrier. pyri midinyl or

lyl. .1 3... d o 2 wh R3 i d
e '+ 10.R pompasion GHEPTANG 0 ITRXRe RN 3 focPmPpRR (o, Elaim Sl dn ' °
attached t o dombiregtionwith aninert garrier. the 6 position, nis zero in
the first instance (X)[err], and(CO)[err] is QO[err]. 5. A

conpdund 61. hmetimdlofitreating wbesity in Ghamymelspwhich comprisesadministefing-to apiatiert | s

:opepar ation "o E%%“n@éﬁ%sﬁ Iﬁ*"ﬁ-\ E%érlﬁig?ig e}’écffw Eﬂ" lﬁ\é?ﬁ%@QHB%?@@f?&n{ phe

Formul a |

Ho Hﬁ.Q-Q i r%atlag obesﬁywrglﬁﬁﬁglls kwrrlch omp ses ad |n| :]jenn%éo a patuent s 1
2 or3; in need h%re?fr%eber ulially gffgctive g bR E“G °HP sf claimy o, ora

Rl err] is hysitorestePtHdrésfr ], [err]al koxy or NRlerr]. 7. A conpound

of claim6 wherein (X )[err](CO)[err] is attached to the chroman noiety in
t he16 posn8.iAmethod of treating diabétes i masimalsi\whiah comprisgscadnjinisteting €2 [patienti s

qerr]. in need thereof a pharmaceutically effective amount of a compound of Claim 1.

14. A method of treating diabetes in mammals which comprises administering to a patient
in need thereof a pharmaceutically effective amount of a compound of claim 9, or a
salt or ester thereof.
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