; N _"abcdef ghijke3e.iH f6THcJ06 COct ober 2004 CYCLOPROPYL- FUSED
PYRROLI DI NE- BASED | NHI BI TORS OF DI PEPTI DYL PEPTI DASE |V AND METHOD 5 The
present invention relates to cycl opropyl-fused pyrrolidine-based inhibitors
of di peptidyl peptidase |V (DP-4), and to a nmethod for treating di abetes,
especially Type Il diabetes, as well as hyperglycem a, Syndrone X, diabetic
conplications, hyperinsulinema, obesity, 10 atherosclerosis and rel ated
di seases, as well as various i munonodul atory di seases dHHO¢iADSHi2004
i nfl ammat ory bowel disease, enploying such cycl opropyl-fused pyrrolidines
alone or in conbin%&k- i R¥PE A t Ll abeticgf ognd/ or ot her
type therapeutic agent: a menbrane
bound non-cl assi cal serine-akr dip 288 - Whit ated in a variety
of tissues (intestine, liver, lung, kidney) -as well as on circulating
T-1ynphocyt gs (wher ethhe, enzyie: hfen2Qoknawicas €D=B) optdpylS rhgsponsi bl e
for the metabollc,cl equade of,Celliah o SNY90GN0US BCRLLAGS LAPI(7-36),
gl ucagon) in vitVo ant Has “denronstra edrproteo?y%yc activity agal nst a
variety of otheéPPpéptides teGHRILIRPYIoHPepting phlapates 1 CEPOFRIGYP- 1( 7- 36)
is a 29 am no- agpd pepdiatetdsriaededy fpo0dtyperangleatibpn@ndrroeessi ng of
proglucagon in 4ingesiBldordt EStiR, fderihbuBBlen1ds HBMJilchl, € actions in
vi vo incl udjng tge stlgulatlon %f |n§q%ur secretian Epégn@g?iélgn of
gl ucagon selr etitBRTCPHE TS R0t I Of 6F TSRt EFY Aot AB 51w REO1° gast ri ¢
enpt yi ng. Basedrounprnedyiarsirp| diiegars prst icheonihd ndéemoHe rof PAE- 1( 7- 36)
are expected t @iBeabeneadiptbghndg nsuchecpsByRBbly DAfBRd byestltenteof type |
di abet es and pat iall; i . o0 e - : 2004 this
claim exogeno%ggggngﬁiﬁi?gﬁ?%%ﬁgfxcf%g§§§9%%2r%ggﬁt?ﬁﬁgﬁEBEEE%sion) in
di abetic pati eft% had"YHoREEFate® et FFRE TR T9R°S " pati ent popul ati on.
Unfortunatelsy GLP-1(7-36) is degraded rapidly in vivo and 5 has been shown
to have ?l shgrt hal foébé@ciidylvatj(dalsézfa.(5>/prxi4m)is Bameslb fimea bstundy o:‘
genetically br DpP 1,C L M N i 50 S i L th, sel ective
DP-9 inhibitorggnDﬁ?gg%%%hbggg S gﬁﬁh?%¥kﬁgf gsyf?ﬁg? Iﬁgéf?&%% jh1enzyne of
GLP- 1(7-36) in div¢sieey pf #5365 i(§“i63Hé§raaé}ﬁ£rbyl 4 &l ety to
GLP-1(9-36), whiedh hasoesmcspeciigaletytrhogsteas(whephysholengyeal iant agoni st
tOdGLP'1(7'%ﬁ)-ﬁdEQH?a%;ﬁ?ﬂngtggﬂ:QEdEE%ﬁbﬂ§1bYEVﬂw5hﬁﬁ!ﬁkﬂﬂﬁ?aﬂﬁiate _
endogenous | evel s o - - a ttenuate. fo on,nfzts antagoni st
GLP- 1(9-36) and fRUgY eorfvé:(etrgaﬁ% e&%@??%?%st é’e{gﬁ%aé%{ gg;é'lt?i i(;(?ggr?():h' tion. I'n
accordance wi t lplituisagpresientvivavakt g, eYRASEER B IPFPESetY Py r ol i di ne- based
conpounds are piaaviviled adiiebti ahidiietPR# cahdr heeres idhe §EHREGt NP, 20 | R~ Rz
RL ~ x /N NH nR=,0 sgmherein % is 0 oz 1 and y is 0 or 1 (provided that x
=1wheny =0and 25 x =0 wheny =1) ; nis Oor 1; Xis CN (that is
cyano); Rl,2 , RB and R4 are the sane or different and are independently
sel ected fromH, al kgEP-hikS®y| isad I@hphingGdgcPertiidpl deeied&Ykyl al kyl ,
bi cycl oal kyl , tgdseyekoadiational kyldzyebord kfl proydragpal kylthe small
hydroxyal kyl cyc] Q%IsléyL _ hm@Q{yﬁy{d)O&L%%&u t%?éoa%tl'owcmfdik%' :

I %lcyc al ky é]k ‘

hydroxytricycldg] yl, I oal y thioaIkXI
including tHe stimulation of insulin secretion,

30 inhibition of glucagon secretion, the promotion of
satiety, and the slowing of gastric emptying. Based on
its physiological profile, the actions of GLP-1(7-36) are
expected to be beneficial in the prevention and treatment

of type II diabetes and potentially obesity. To support




06 Cctober 2004 aryl al kyl t hi oal kyl, cycl oal kenyl, aryl, aralkyl,

het eroaryl, heteroaryl al kyl, cycl oheteroal kyl and cycl ohet er oal kyl al kyl ,
all optionally substituted through available carbon atonms with 1, 2, 3, 4
or 5 groups 5 selected from hydrogen, hal o, alkyl, polyhal oal kyl, al koxy,
hal oal koxy, pol yhal oal koxy, al koxycarbonyl, al kenyl, alkynyl, cycloalkyl,
cycl oal kyl al kyl , pol ycycl oal kyl, het eroaryl am no, aryl anm nq,

cycl ohet eroal kyl , cycl ohet eroal kyl al kyl, hydroxy, 10 hy(ﬂ%Q?t&bﬁf/?OO’r‘u tro,
cyano, am no, substituted am no, al kylam no, dialkylamno, thiol,

al kyl t hi o, al kyl carbonyl, acyl, al koxycarbonyl, am nocarbonyl,

al kynyl am nocar bonyl , al kyl am nocar bonyl, aI kenyl am nocar bonyl ,

al kyl car bonyl ox>41 15 al kyl car bonyl am no, yl car bonyl am no

al kyl sul f onyl arfi'id, <Ay aﬁ‘i’?f‘d’c?d?b%?ﬂ}l”éﬁ{—%“oal %ﬁ%ah% mA’ani no,

al kyl sul fonyl , mwnomdufsomyfusJa’lnkylrStﬂlfaPﬁyllc peukégsahizdo or sulfonyl; and .
Rl and R3 may opivoapaddredbertieen iogetibepati@n20pdanari¢CRSRE) m where mi s

2 to 6, and RS g R?naacre t@ﬁp-%%'”f%&r idi Bé%a%@tﬂ and qapeih ndegepgent |y

sel ected frosm % ox'}/d gyano, ho,r al | ytJ 19I ken¥l al kynyl ,

cycl oal kyl , ac?a ?76?1 RUP, " e el 8al KSRy F, Ay T alky1, heteroaryl,

het er oar y! al kyI (tldye é‘tléfoalal@)?Fd "ZSahaF‘de é’r“n ﬁ‘if’ets‘ﬁByﬂ t’%’t“’@d B no,

cycl ohet er oal kyd &lokgige alnkybearbonyd/dam motrarsghdagbonyhastirstive

al koxycar bonyl Qﬁ'-ﬂo1n@fﬁ&|t9¥ycai'9bqnb($§rﬂeﬂﬁ, sidueOXy oy hasyprimarryl oxycar bonyl ,

or al kyl am nocaybonyl am n y nal t aken toget her
to form-(CR Re erc);rav\hnc% engym iRchaan 3@?#@@1'&/9 dé%e??-ggs)a%é or
different ahy eérﬁﬁﬂ‘éﬁ?é’n%nfI"yffééi‘%’bctlé(dt?r%ﬁ ar o}y, ¢S cyano) H,

al kyl, al kenyl ,bezinkypsdulagydl| balaeyl as cay@hma#%ﬂgawylantéymlo%l kenyl, aryl,
aryl al kyl , het esipanyt-3det ermer,yllahkmlmoaycf airet etroalikyl sh@Bdhal o, am no,
SUb|St| tlt')'t ed| amgﬂﬁengygtl.é)téﬁhg(%%ulgyh@\béﬁ%l ofa(tﬂ@ﬁllqarmn)éhana%nuatzg 06

aryl car bonyl am car bonyl amn rb

Cct ober 2004 4p°a”126'>‘<% Fhhy r>/““F;"’Pox Eg?%oﬁg&%? AEhE0 fve

al kyl ani nocat botAlART #ies the 610%*1%& ‘F%Pq?il‘a?\d R together Hn 5 with ~ form
a 5to 7 nenbered ring containing a total of 2 to 4 heteroatons sel ected
fromN, O S, SO or 18%&scordamcd Qkhopid @irakbyc RhvamdidR3 together with ~

forma 4 to 10 %J{%g’p gL 9d (GYeh Ogﬁtzgiﬁnlgybagémom@amsnawe

cycl ohet er oal ky as an_opti.on thereto or an
optional 3 to 7PiEHD ?e"H’l(ﬁl?cF’E)’g 1Ryl g}?l hg xfiué hergtruc gnd i ncl udi ng
pharmaceuti éal |y accéptable salts thereof, and prodrug esters thereof, and
all stereoisoners thereof. IS Thus, the co ds of formula | of the
invention include the follow ng st ‘uctures((ZA 20 25 IBRBRZ R NN Hn R-
~XR3 R R P N )

H a Y

RY o X

wherein x is 0 or 1 and y is 0 or 1 (provided that

1 when y = 0 and

b3
Il

25 X
n is 0 or 1;

it

0 when y = 1});

X is CN (that is cyano);
R!, R? R’ and R' are the same or different and are
independently selected frbm H, alkyl, alkenyl, alkynyl,
30  cycloalkyl, cycloalkylalkyl, bicycloalkyl, tricycloalkyl,
alkylecycloalkyl, hydroxyalkyl, hydroxyalkylcycloalkyl,
hydroxycycloalkyl, hydroxybicycloalkyl,
hydroxytricycloalkyl, bicycloalkylalkyl, alkylthioalkyl,



NHnNn R/ ~ X According to alternative enbodi nents, the CN group X may be
replaced with H These enbodi nents are al so described 30 herein, but are
not considered to formpart of the invention of this application. In
addition, in accordance with the present invention, a nethod is provided
for treating diabetes, especially Type :11 06 COct ober 2004 -4A di abetes,
as well as inpaired glucose honeostasis, inpaired glucose tol erance,
infertility, polycystic ovary syndronme, grow h di sorder 936 Octaber 2004
arthritis, allograft rejection in transplantation, autoinmune di seases
(such as scl er ogeylmd kahthioaQGyOct abeoa2éay Inukriy pl eersdkgtosi s), various

! mruno_m)d:JI SF 0rl¥etd§r%%§-§§,ﬁ Het4eBa 51 d10us @Jd&bﬂéﬂ@f&hﬂikgloanals?ri asi SI) , AIDS,
i ntestinal diseases uc s.necroti_zin AN ; cl usi on
di sease or celiat" d’lhsggggoeejlf}(y%a?g ?’al’?}%t %?tje/%%vl\% %i/bn P g%g%q cofuH

chenot her apy- i netrRid@bilat eFIORaPT AT 38&P &t ropRy ro% 7 8F9YP%inor exi a
nervosa, ostgopesbsited Symdngdeogen dysiet abidyilc syhdredrelkdli.abetic

conpl i cations, ypeli NS bNGLG, SORHaIYa1ldNET A3kdBiATbEnAN el at ed

di seases, as wel Jo)fas N nf{amnlit orycpo%l 110, dél%%ﬁ%efa?ﬂ?&i as Crohn's di sease

and ul cerative BofFtils) 2 5Brei Y Therapet i Carly erreétive amount of a

conpound of st rpelysvelpalkii .cher AReiNiampbre 4)arydadiifini stered to a human

patient in needcpdldHe@at 8Byl , Thec Ditudierbalisyladkgtasesiroand nal adi es

col l ectivel 3(3 15 rc?io‘?lg%’i%?i’érﬂt%l;"?’aﬂ@ﬂogﬁiﬁg, QhpMeiahell smSyddrone are
n-J: In. _En

detailed in ohg nsson ) ocri nol héﬁ%(ag Wi 82 727-734 (1997). In
addition, in ac@bFHATEE W TP YHEIBHEefP P hy sitYSh Y net hod is provi ded
for treating di abetlesarbndyR0 acellat atkaivysensewylas aHeteGd°ABbve and .
hereinafter as Wek{n,ASmdAYcHibdnpe, Od1eN abli seea®oayat es mentioned above,

“wherein a ther agfgéxil call ogﬂb‘%ﬁ;&ﬁ‘/eaﬁ%‘ég&b%yl% onbi nation of a conpound
of structure | &nd one, two, three or rr?jre f~ other types of antidiabetic
agent (s) 25 léV\hPéhYWbBEY%?ﬁJ‘I’Wearl’%catr_é’BY YWdifet es and rel ated di seases)
and/ or one, twoadkyldul€enpltamire elkeramippesrkyinylhwiRpeuti c agent(s) is
admi ni stered t0,q bmA LAY ffiind, NaeEkwohy BatameabsulBoayl er m " di abet es
and rel ated di se?gef' I ef ers tuclf?éoar‘nl'y(ﬁoe o s?i&g’l 16s, Type | diabetes,

i mpai red gl ucos& 41t 5&8%, ' obesity, nyperglycer a, Syndrotgjfs X

dysmet abol i ¢ syndr omeandiiRabatd & cehpPPEAEIDNY, Py SHerabByT &y hrone, and
hyperi nsul i mem &ormhe(arord| { ivdese diseases @ndan@aRsaQinésRcéWe‘éhq vely 35
referred to as '('iglnébc?}' £GOPDLi GAll QRS ddapk a1t baDgaldy Fraur opat hy and
nephr opat hy and aqt her aggg/n col Ilocaﬁ,l ons (,r)f ,,éjil%l?xg&,esalkggy 6 Cctober 2004
The term "ot her F¥§peE%) Fherap8ati ¢ agents"“as énpl oy érein refers to
one or nore ant icdcabetivd  agenier kot pbky hanc bl ket bi 30Ms of formula 1)),
one or nore antixyQDesky, &geaicsaryamd_im@tfemeymalkmr,ecyq':mft!stmifdellb}tli:ng 5
agents (I nclding, gntls ALNeLOSEl SLASkSaplRN! )e1diileoba B 0ky IPI &
infertility "agen 1%;“%@&9“% ag&ggé?f Or“éfﬁ%ﬁf’thol ng pol ycystic ovary
syndrome, one orlffte? MYt 'di sorders, one or nore
agents for treatailntgxfld:aihldnylam,oarmwméﬁﬂgléf@fmtrrgaati ng 10 arthritis,
one or nore agenfigokPEaiRyent dng vbaghaiil, repection in transplantation,
e s, Tor S 29S| Qi Sabbit LS "TIE MPRRSEY, BRSoRIGOLE NIl -AlDS
agents, one or &AM 2Gsteopor osi $ g&epts, one Or nofe agents for
treating i nmfhorisdenatedsEhgrskased™ gheR §r) .- where p is 2 to &,

and R® are the same or different and are independently
selected from hydroxy, alkoxy, cyano, H, alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl, aryl,
arylalkyl, heteroaryl, heteroarylalkyl, cycloheteroalkyl,
35 halo, amino, substituted amino, cycloheteroalkylalkyl,
alkylcarbonylamino, arylcarbonylamino,
aikoxycarbonylamino, aryloxycarbonylamino,



15 nore agents for treating chronic inflamatory bowel disease or syndrone
and/ or one or nore agents for treating anorexia nervosa. The term
"1ipid-nodul ati ng" agent as enployed herein refers to agents which | ower
LDL and/or raise HDL 20 and/or lower triglycerides and/or |ower total

chol esterol and/or other known nechanisns for therapeutically treating
lipid disorders. In the above nethods of the invention, the conpound of
structure | will be enployed in a weight 25 ratio to t h®6RetameaBEPdc agent
or other type therapeutic agent (depending upon its node of operation)
within the range fromabout 0.01:1 to about 500:1, preferably from about
0.1:1 to about 100:1, nore preferably fromabout 0.2:1 to about 10:1. 30
Preferred are conpounds of formula | wherein R is Hor alkyl, RL is H,

al kyl, cycloal kyl, bicycloal kyl, tricyclpalkyl, alkylcycloal kyl,

hydr oxyal kyl , hydroxytricycl oal kyl, hydroxycycl oal kyl, hydroxybi cycl oal kyl,
or hydroxyal kyl cycloal kyl, R2 is Hor 35 alkyl, nis 0, Xis CN, x is 0 or
1 and y is O Orkokycard®nyl, Q6 yOstphero2004.,Mst preferred are preferred

conmpounds of fﬁgnula | as descri bed above mher%lx is T or1;~cN and/ or
wherein the f%sé&a%VEFSEP%BﬁﬁmﬁWbuﬁri%“P&Bﬁ%?ﬁied“ﬁ%RStfﬁﬁE,mbreferred
conpounds of fornulajl of the invention will include the moiety: 10 or x

~N~ ~ Y CN ~N ~ Y(X—x ) ~ Y CN Particularly preferred are the foll ow ng
conpounds: 15 A) S 1 5/R2 3 HZN S S O [1S, 2(29),3S,5S] wherein Rl is alkyl,
cycl oal kyl 7 Bidycl oal k{1, €PFRycPokP Ky Frembaned E3R9 GAPKIANIPRY/ridpal kyl , 20
hydr oxycycl oadkyl o hy deoxyaltkyh casalkoat kyHrom hy diooxypiswychbpaddkyl or
hydr oxytri cycl oal kyl ; .

(W—L\q%:)

or optionally R' and R® together with R form a 4 to
10 8 membered cycloheteroalkyl ring wherein the cycloheterocalkyl
ring has an optional aryl ring fused thereto or an optional 3
to 7 membered cycloalkyl ring fused thereto;
and including pharmaceutically acceptable salts thereof,
and prodrug esters thereof, and all sterecisomers thereof.
15 Thus, the compounds of formula I of the invention include

the following structures

Ia
I|13 Rz Rl
N
N
Rl f's] X
IB

R3 Rz Rl
‘ N
- NW
H n
25 Rt 0 X

According to alternative embodiments, the CN group X may
be replaced with H. These embodiments are also described
30 herein, but are not considered to form part of the invention of
this application.
In addition, in accordance with the present invention, a

method is provided for treating diabetes, especially Type Il



06 October 2004 5 10 HR S, '\A\ 56 N3i ., HNSS2 R~~~HO

[ 1R, 2S, 3(2S),5S] wherein Rl is al kyl, cycloal kyl, bicycloal kyl,
tricycl oal kyl, hydroxybi cycl oal kyl, hydroxytricycl oal kyl, al kyl cycl oal kyl
hydr oxyal kyl , hydroxycycl oal kyl or hydroxyal kyl cycl oal kyl as well as the
following: NN'~ CNF NH2 OO0 N HO CN HO ~~~ H2ZN HZN O ~ NC , F H2N O N~ H2N
ON NI HNNC~ NC~ OCNHOHNN ONC and HO HZN N O CN 15 20 Conpounds
of the structure | may be generated by the methods as sR6Wpctpher 2Q04

foll owi ng reaction schenes and the description thereof. Referring to
Reaction Schene 1, conpound 1, where PGl is a commopn am ne protecting group
such as Boc, Cbz, or FMOC and X1 is H or CO2R9 as set out bel ow, may be
generated by nmethods as described herein or in the literature (for exanple
see Sagnard et al, Tet-Lett., 1995, 36, pp. 3148-3152, Tverezovsky et al,
Tetrahedron, -8- 06 COct ober 2004 1997, 53, pp. 14773-14792, Hanessi an et
al, Bioorg. Med. Chem Lett., 1998, 8, -pA-2|23-2128). Renoval of the PGL
group by conventional nmethods (e. g. (1) TFA or HC1 when PGl is Boc, or (2)
H2/ Pd/ C, TMBI when PGl is Cbz, or (3) 5 Et2NH when PGl is (FMOC) affords
the free am néaPetaf @6 Pehmysbimneoupd exd urose dromeostaprot egtredradi no aci ds
such as 3 (\M“@r@oE@thlaBarb@e,ame@Jti&KI@y,Pgélpéthteetéﬁgyggﬂk&%)ne,USi ng
standard pepti de gocgipl i gg condi tions %e. % DAC/ HOAT, i-BuCOCOC / TEA,
PyBop/ NWN) t o” af fOr & RESD EoPtESpoRtliiig taf pedt P 4. *REGRIVAr 6F the ani ne
protecting grouwpsPGhtprovidestconpotndidcases (shehidweplétdtlerma and



where X=H. In the case where X1=COzR9 (where RO is al kyl or aral kyl groups
such as nethyl, ethyl, t-butyl, or 15 benzyl), the ester may be hydrol yzed
under a variety of conditions, for exanple with aqueous NaCH in a suitable
sol vent such as nethanol, THF, or di oxane, to provide the acid 5.
Conversion of the acid group to the primary carboxam de affording 6, may
be effected by activation 20 of the acid group (e. g. | oyi ng

i - BuOCOC / TEA or EDAC) fol | oned by treatment with NH3 oro 69 teRADAPRA
equivalent in a q_ﬁ? ch as |oxane et her g, e Q .. _The am de
functionality nB 'is/l & Eof eﬁ"S&S{o PRCHP 1RGPS 8§ya VA efy of
standard condit (9 ge. 1lg>u525rmwtﬁyﬁﬁd?méﬁpﬁiﬁfdlreAblPslcyanur| c

chl ori de/ DVF or idtdskh HOI apicehises atdwtr bdepeckHdeiz pyy iedicae)tisg gi ve 7.

Finally, r ermv%cqfov&fﬂ&?%cangz&@tal@gagé0&0 cgmé aﬁstegsébove provi des

conmpound of he I nvent| on guence me 2), conpound
1 30 where %@Z‘ﬁ@ ﬂ’é?ﬁ/br?é’e %Pﬁrﬂmg ’é%‘?ydlﬁ Hc%cﬁbsequent ly
am dat ed as desmqetﬁédnabdwwélgﬁwpélm Glé @mer%ﬁatW%ﬁr group

fol l onwed by pepsstiapoeupld NGyhardnals, OBQSmét@mthBCb}&draiﬁei ntiebeedd at e in

the synthesis Oéonlr#itll’clgﬁlél‘é ec@i\g?gﬂ% u&tlggm 2r lg?,égg,l_ a%gy&sdférgs@y be

converted to the Cri ove e conpoun

Depr ot ecti on of 2PGFeaPFet FESEESHRAI AF MEY L RS m§ mma(?@rﬁc}l’% 2004 subj ect
t o standar d1pepdisksedapth gy Condh ts disease anfdonticekatamei elaitisdi ate in the
synt hesi s of Ibwhé;%rmoan@helﬁp@ayléélslqz berganekahesudty o@xh dedrigeinal t he

ami ne 2 (e g SCStellaved by bychalysie and) supseaurtt. sxanide, S

treat ment. oun ed m Xt ereoi soners or a
single i sorrer/ dh%%@ééh@?t Wi BRefresf lSé‘%fﬂ‘%l zed (enpl oyi ng conventi onal
procedures) to affor fhe poxdiriens! Siwvasessoarsy malddidsclvembedtively~ PG ~ N

-EI()Z?QyttR; ( I) =r&be iRt co Re~ “é AdFond XN’“&”(IVleItXbEE‘@ SZE@meeY'aXeNfNE( X') =
- ~ a

RSN-N~( )y ‘Jl‘ﬁ‘r""ll\ﬁ"}J o gﬁfmp}e%‘%mﬁmgr% ofnet ?xﬁz G

R~~N~N~( )y ~ R7-2'RH3)@ (N97)(- )y P ~GZ | ~O-f CN - |~o~f ~C'N Z0ba ( )x-

HN' -( )y 2 ~X't C 1In addition, in accordance with the present
invention, a method is provided for treating diabetes and
20 related diseases as defined above and hereinafter as well
as any of the other disease states mentioned above,
wherein a therapeutically effective amount of a
combination of a compound of structure I and one, two,
three or more of other types of antidiabetic agent (s)
25 (which may be employed to treat diabetes and related
diseases) and/or one, two or three or more other types of
. therapeutic agent(s) is administered to a human patient
in need of treatment.
The term “diabetes and related diseases” refers to
30 Type II diabetes, Type I diabetes, impaired glucose
tolerance, obesity, hyperglycemia, Syndrome X,
dysmetabolic syndrome, diabetic complications,
dysmetabolic syndrome, and hyperinsulinemia.
The conditions, diseases and maladies collectively
35 referred to as “diabetic complications” include
retinopathy, neuropathy and nephropathy, and other known

complications of diabetes.




X=HR2t RBNOH3 PG Ob a. P& =Boc, TFA or HCl; P& = Cbz, HzZIPd/C or

TMSI; PG

c. P&Z = PG,

di oxane
Et 20 f.

pyri di ne.
N~()y PG ~ P& 1CO/R9gCC]\lHZa()a~cI)xPG ~N~(0

e.

10

= FMOC, EtzNH b. EDAC, HOST, DMF or i-BuOCOCU TEA or PyBop, NWM

t, (see conditions for a) d. LiOH or NaOH MeOH or THF/ HZO or
I - BuOCOCU NWM or i-BuOCOCUTEA or EDAC, then NH3 in di oxane or
POCl 3, pyridine, imdazole or cyanuric chloride, DWF or TFAA THF,

06 Cctober 2004 Scheate 2 ( )x~ a, b ( éx

>0°t° o ¢ o

CN 10 CN )x~ HN~( )y m- oo~ Rz NN\OH PGZ O 3 d. peptide

coupl i ng condi ti ons R~hF Fe ﬂtkier (ﬁlfplgdi ~‘?f0tfle§a9—eutlcl BIFHepfi de co p
I n9 conQ|t| ons gmplﬂyad berdiaOHef ardB@Hooe diHF/OHR0amriddiabrbire dgents BuOCOCU
NMM or i - BuOCOCi L{}EA Qha DA ﬁhe&N—:&% bR fhncanerps Jee28rmdi@ =Boc,

or HC,;

|-BuCCCCU TEA of %@

chl ori de,

PG

10

15

20

25

30

35

oIe or cya
5gggpglglgeludlng antl atheroscler091s agents and/or

one or more infertility agents, one or more agents for
treating polycystic ovary syndrome, one or more agents
for treating growth disorders, one or more agents for
treating frailty, one or more agents for treating
arthritis, one or more agents for preventing allograft
rejection in transplantation, one or more agents for
treating autoimmune diseases, one or more anti-AIDS
agents, one or more anti-osteoporosis agents, one or more
agents for treating immunomodulatory diseases, one or
more agents for treating chronic inflammatory bowel
disease or syndrome and/or one or more agents for
treating anorexia nervosa.

The term “lipid-modulating” agent as employed
herein refers to agents which lower LDL and/or raise HDL
and/or lower triglycerides and/or lower total cholesterol
and/or other known mechanisms for therapeutically
treating lipid disorders.

In the above methods of the invention, the
compound of structure I will be employed in a weight
‘ratio to the antidiabetic agent or other type therapeutic
agent (depending upon its mode of operation) within the
range from about 0.01:1 to about 500:1, preferably from
about 0.1:1 to about 100:1, more preferably from about
0.2:1 to about 10:1.

Preferred are compounds of formula I wherein R’ is
H or alkyl, R' is H, alkyl, cycloalkyl, bicycloalkyl,
tricycloalkyl, alkylcycloalkyl, hydroxyalkyl,
hydroxytricycloalkyl, hydroxycycloalkyl,
hydroxybicycloalkyl, or hydroxyalkylcycloalkyl, R® is H or
alkyl, n is 0, X is CN, x is 0 or 1 and y is 0 or 1.
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In a |like manner, (3-amno acids such as R3 R2 Rl ~N ~OH PG ~' ~2 R4 O may
be coupled with 2, the free amne of 8, or 10 to give the correspondi ng

am des which may be converted to the (3am no acid derivatives of conpound
la or Ib followi ng the same chem stry. Unless otherw se indicated, the term
“lower alkyl", "alkyl" or "alk" as enployed herein alone or as part of
anot her group includes both straight and branched chain dr ocar bhons
containing 1 to 20 carbons, preferably 1 to 10 carbons, Qé&@@o@ﬁé?epéb|y 1
to 8 carbons, in the L ch ch h I

i sopropyl, butyI t- b@ m%)riego%“? ae r?alsﬁ h gé'?pog?lg%h%fxgl %ﬁi“*

4, 4- dlnethylpentyl octyl 2, 4- trlnethyl p&nt gonyl, decyl, undecyl
dodecyl, -11 I10® @§?6’é€?ed2@99fv% eersr Kot BY anc‘h‘e%fq chain i somers ther eof
and the |like as well asdsuchhgreupshenthsel nycloppdlsgbsip tisent s such as
hal o, for exanple F, Br, C1 | or CF3, alkyl, alkoxy, aryl, aryloxy,

aryl (aryl) or dlg. . ryIaIk , 5 arylalkyloxy alkenyl cycl oal kyl

cycl oal kyl al kyl* ééﬁlb KViaIkonxy, am no, dr oxy, droxyalkyl acyl

het er oaryl , ﬁeteroarﬁmﬁﬁy Pﬁ@%@ﬁééﬂ?@&P%?ﬁs %%ﬁ@FB%&WIaPﬁoR@e aryloxyalkyl
al kyl thi o, aryl ahkadttiBhowidr Yhoxyss ythe abkadvam do, al kanoyl am no, 10

aryl carbonyl am no, nitro, cyano, thiol, haloal kyl, trihal oal kyl and/or

al kylthio. Unless otherw se indicated, thesterm"cycloal kyl" as enpl oyed
herein al one or as part of another grd cludes saturated or partially
unsaturated (containing 1 15 or 2 doubke ds) cyclic hydrocarbon groups
containing 1 to 3 rings, including nocycl 1¥ al kyl, bicyclic alkyl (or

bi cycl oal kyl) and tricyclic al kyl (tricy oaIkyI) containing a total of 3
to 20 carbons forming the ring, preferably 3 to 10 carbons, forming the
ring and which 20 may be fused to 1 or 2 aromatic rings as described for

aryl, which includes cycl opropyl, cycl |, cycl opentyl, cyclohexyl,
cycl oheptyl, cyclooctyl, cyclodecyl angyxy¥| ododecyl, cycl ohexenyl,
adamantyl, 25 ' any of which groups pa¥ tionally substituted with 1 to

4 substituents such as hal ogen, al kyl, alkoxy, 30 hydroxy, aryl, aryl oxy,
aryl al kyl , ¢gcl oal kyl, hydroxyal kyl, al k¥l am do, al kanoyl am no, oxo, acyl,
aryl car bonyl am no, am no, nitrq,, cyano, thiol and/or alkylthio and/or any

of the substituents for alkyl. - 12 06 t ober 2004 The term
"cycl oal kenyl " as enpl oyed herein al on s part of another group refers
to cyclic hydrocarbons containing 3 to\|12 rbons, preferably 5 to 10
carbons and 1 or 2 doubl e bonds. Exenpi™ ywcl oal kenyl groups 5 include
cycl opent enyl, cycl ohexenyl, cycl ohepteny], cyclooctenyl, cycl ohexadienyl,

and cycl ohept adi enyl, which may be optiorf® |y substituted as defined for
cycloalkyl The term "cycl oal kyl ene" as enpl oyed herein refers 10 to a
coycloalkyl ™ group whigh;kpeludes Lees-bonds and dbis,iis aokbaking group
such as ' nd the |ike , and nmay optionally be substituted as defined
above for "égcloalkyl". The term "al kanoyl " a

part of another group refers to akkyl Iinkgg

used herein alone or as IS
o0 @ carbonyl group.

)

] .

{1s,2(2s),3s,55]
wherein R is alkyl, cycloalkyl, bicycloalkyl,
tricycloalkyl, alkylcycloalkyl, hydroxyalkyl,
20 hydroxycycloalkyl, hydroxyalkylcycloalkyl,
hydroxybicycloalkyl or hydroxytricycloalkyl;



Unl ess otherw se indicated, the term"lower al kenyl" or "al kenyl" as used
herein by itself or as part of another group refers to straight or branched
chain 20 radicals of 2 to 20 carbons, preferably 2 to 12 carbons, and nore
preferably 1 to 8 carbons in the normal chain, which include one to six
doubl e bonds in the normal chain, such as vinyl, 2-propenyl, 3-butenyl,
2-butenyl, 4-pentenyl, 3-pentenyl, 2-hexenyl, 3-hexenyl, 2-heptenyl, 25
3-heptenyl, 4-heptenyl, 3-octenyl, 3-nonenyl, 4-decenyl 06%¢cinbec20i4

4- dodecenyl 4,8,12- tetradecatrlenyl and the I|ke and which may be
optionally substituted with 1 tg 4 subgtrtuen%sg nanmel y, hal ogen,

hal oal kyl , al kyl, al koxy, al kenyl, al kynyl, /as aryl al kyl, cycloal kyl, 30
am no, hydroxy, heteroaryl, cycloheter y3,, #.kanoyl am no, al kyl am do,
aryl carbonyl -am no, nitro, cyano, tH¥ oB, thi®d and/ or any of the al kyl
substituents set out herein. Unless othepw s&i ndicated, the term"lower 35
al kynyl" or "al kynyl" as used her 'ﬁ gyfgagel%gor as part of another group
refers to straight or branched ch COct ober - 2004 radicals of 2
to 20 carbons, Wresterabl §s2akkyli2crakddylamkiqysieapreferably 2 to 8
carbons in the el o£hailn, hdn cdybii 8gd Lda kgne Hydrpket bondloalke nor nal

chai n, such bu . 3 5 pentynyl,

2- hexynyl , S@hexkﬁﬁig%qzyi ﬁ bﬁ&?&%y‘g’ﬁl%fl ?§H¥$xyhc‘e§/c§8ﬁ11¥ﬁy O’roctynyl
3-nonynyl, 4-d 9FY £ Hﬂ@& ﬂ%¥3’4aadﬂ%éyﬁﬁl Qﬁdkﬁ'é ¥§%e and whi ch may
be optionally substituted with 1 to 4 substituents, nanmely, hal ogen,

hal oal kyl, al kyl, al koxy, al kenyl, aryl, 10 aryl al kyl, cycl oal kyl
am no, heteroaryl, cycl t er oal kyl| al kano m np, al kyl am do,
aryl carbonyl am n i nd/ or any of the

al kyl substituent erein ar
"aryl al kynyl " a al offe or of afbt her gr to al kenyl
and al kynyl grou cri bed "8bo ng an aryl subst i t. Were

a

al kyl groups as Qifiﬁgg above have'élngleOZO bords” for att@chment 't o ot her
groups at two different carbon atons, they are terned "al kyl ene"” groups and
may optionally be sfibs eflned above for VWher e al kenyl
groups as defi ned /) espectively,
have single bondsZj ons, they are
termed "al kenyl ¢ B ) vely, and may
optionally be suf st "al kynyl". The

group refers to chlorine, bromne, fluorine, and iodine as well as CF3,
with chlorine or fluorine being preferred. The term"netal ion" refers to
al kali metal iop§ h sodium potassiumor lithiumand al kaline earth
35 netal ions suc S nesi um and cal cium as well as zinc and al um num
- 14 06 Cctohen @ 10

O CN .

15 - Compounds of the structure I may be generated by
the methods as shown in the following reaction schemes
and the description thereof.

Referring to Reaction Scheme 1, compound 1, where
PG; is a common amine protecting group such as Boc, Cbz,

20 or FMOC and X! is H or CO;R’ as set out below, may be
generated by methods as described herein or in the
literature (for example see Sagnard et al, Tet-Lett.,
1995, 36, pp. 3148-3152, Tverezovsky et al, Tetrahedron,

-8 -



15 20 25 Unl ess otherw se indicated, the term"aryl" as enpl oyed herein

al one or as part of another group refers to nonocyclic and bicyclic
aromatic groups containing 6 to 10 carbons in the ring portion (such as
phenyl or napht hyl including 1-naphthyl and 2-naphthyl) and may optionally
i nclude one to three additional rings fused to a carbocyclic ring or a
heterocyclic ring (such as aryl, cycloalkyl het eroaryl or cycl ohet eroal kyl
rings for exaaple 0 ~~~~., ~, 0 ~, ' ~~o00 ~ ~,(Kh@Cé$@r8@04
optionally substituted throu h avail abl e carbon atonms with 1 or 3
groups sei ect ed Y om hry@Pogth’’ 111472 hdIFG&PRYIT 31 Ryt Blr?é’IISaIW al koxy,
hal oal koxy, al Kémyl , Létrt.fl 169 Himet, hyl , 2123*2[1%?0@?&9)@1 oAl kpayRG:

cycl oal kyl al kylgroaychpheneered ddl, meysdahates oalikylrah kyd Hear yhen het eroaryl,

aryl al kyl , aryl on I rylt rylazg,
he%/er oa)r/yl al kzl (a(hest ergér %( Hﬁyh /ﬁ/ﬁé?&e@%giﬁey%rg%% Za ﬁ%}t eroar yl oxy,

hydr oxy, - ni%t r &t2¥5 afhen 8 (EY(¥9t PEHPEY nﬁr%éﬁ‘épﬁ 4 he PBM%0 i ncl udes
1 or 2 substi twelmbs lée/\kuomlpladetalﬂayhpuargtlotectamamhotmd@t hech arsy|

conpounds nentiONgdeid stdgechefaenlah kas)thetbéobro@ééﬁilnbhgﬂaup?srylth: o, bonyl
ony aryl car bony

het er oaryl t hi o, ar It hio aryl t hio kyl car

al kyl ani nocar bdly g G%rﬁlé Bépatr %{ allnlg’o>C<:Of(1:<<jaacbo}r[11 Vi | ? ari nocar bonyl |

al kyl car bonyl O%DACéH%“barleHW%/TQBKWX?&PHBWI &% ﬁéfo%f’r yh&ar bonyl am no,
aryl sul finylo, aotkssbdridiylgabikydptideld. RedOvELtabehe2@@iheryl sul fonyl an no

or arylsul fon-ginacarhonyl, . ansk op amaeQf oyl StiRsk LupaH oot out

here| n. UnI ess ot herw se 71 ndi cat ed the term "Il ower al koxy", ."al koxy",
"aryl oxy" or " Irﬁog((y“' as enpl oyed 5 herein al one LOr as part "of anot her
group includes any ofint hee atoseevkdiey X =GBl Kyhese Rir y$ arkydpsrlinked to an
oxygen atom Un@3sy0otdejupsseutmndiscakerlyl,t Renhy ey m-bsubst idrut ed am no" as

erpl oyed herel 14108 oy 23.508Y 0] p@NANIRNL 10 AGAUR Eefnieet 00ar nO

substituted wt stit uents e .sa

di fferent, sucﬁ%léwﬁ , féBIryF’,‘a'%ﬂlfl 4t Iaquﬁ8P%r'\lfé)¥lyfm %es[uér%g??/l al kyl ,

cycl ohet er oal kydolveyt| st esoadaﬂ(f}dnazllkyTHFrch@I dbdleple, tyRGALRY| Brkyl ,

hal oal kyl , hydré&ﬁ)ﬁabkwcoraylelfezé&aldﬁylth@racilﬁ ghbeal thy lkhe Thes@ rgubst i t uent s

my be further substituted wiil ?ﬁngv (Of N3 RLeBLAURS pgTasUbSELbYent s for RL
ti

as set out abové PA°Q SUbStTTuents gr/n be taken together
with the nii%ogh theonsid %ﬁPEh %Weyea%%ﬁtnpa&h%‘boctoﬁ(%? °F- FYrrol i dinyl
1- pi peri di nyl, flol20wadepy mytleatdempmphol iy by #r tammandr plwlivayént in

ipidper a|2i Inil i 4; al Kybad- Qlo@ieégzﬁiwaynf4d§€Wxa:ral KY'mé‘t@x‘aﬂBIaZi'Irh)Q amide |

i aryl al ky JRerazjn rrolidjnyl, ri.din 0 azepi ny
optional |y subsft‘r frtl8ﬂai/\ﬁ%/yhhﬁp’kg ,Conlvﬁo{ i it %h%)trgecrlgﬁa%/ s E)P/f?uor oret hyl
or 25 hydroxy. Wiliess of I‘ﬁatra\ﬂfiéédlmdéé%@éﬁ (tehé term"| ower aI kyl t hi 0",

al kyl t hi 0", 25 arsddihy gy ridinéaimidagbt bi &' @@nenpt ayedrhésHMT akone or as part

of anather grou JAELUES. AR afhyd:NacaDRYE, wyamﬁr%mvm aryl groups 30
linked to a sul tom Unl ess _otherw se in cat "] ower

al kyl am no", "4 1R}f‘l &#ﬁ nberovady Of s 5@z BFPtegtift IgIEbF%n%lﬁ“lo atsO enpl oyed
herei n al one oralxsreparovilesagonpeundyrduphe ri@lveﬂélsoraﬁ? of the above al kyl,
aryl or 35 arylal kyl @r Qua)ﬁfﬂérlakedséqmea;cai {sOgaR af prombbhessl ot her wi se

i ndi cat ed, e term acyl s I ¥ ifselfqoinpart of anot her
group, as T3(511 r(?6 Octob 2%83?1 b%gggﬁgﬂ ee;&eltan refers t% an . ogganl C
radi cal |inked §Qp§§qaently amldated as described abdve to give ami

Removal of the PG, group followed by peptide coupling to 3
affords compound 6, an intermediate in the synthesis of
Ib.

35 - Alternately, the carboxamide group in 8 may be
converted to the nitrile as described above to give

compound 9. Deprotection of PG; affords 10 which may be



carbonyl ~ ~ ~ group; exanples of acyl groups include any of the Rl groups
attached to a carbonyl, such as al kanoyl, al kenoyl, aroyl, aral kanoyl,

het eroaroyl, 5 cycl oal kanoyl, cycl ohet eroal kanoyl and the |ike. Unless

ot herwi se indicated, the term"cycl oheteroal kyl" as used herein al one or as
part of another group refers to a 5-, 6- or 7-nmenbered saturated or
partially unsaturated ring which includes 1 to 2 10 het gyg@ORtghEr 20040 as
nitrogen, oxygen and/or sulfur, linked through a carbon atomor a

het er oat om where possi bl e, optionally via the linker (CH2)r (where r is 1,
2 or 3), such asubjdctOte dharddmrd peptide kcolpNhgStonditNons~to affedqd~C~ ~O N
N1 ON IN NI9N-an QrreShea dre=iAnthd @e,nkhg&s thers bovc%mggergcpt%ﬁmy i ncl ude

1to 4 20 substltue ; % é 0X0 _an al kyl
substituents sef® % gl?Fnﬁﬁ? & d?¥ﬁ3ﬁdaBHV’6F‘fﬂ%EHVEFo%eF%ﬁbalkyl rings
can be fused toNQSbVEﬂéQWR?HH’@W?FOlﬁ%ﬁ%ﬁoérvﬁﬁ@HugytknheueeoaIkyI ring.

Unl ess ot her W sereadienat edgorigu@ntiel Mmdyeber sdained 25s as nisedrdeyrei n al one

or as part of agggpg; g& v fe matic ring
whi ch i nel udes h is Q Y ng E§n<59e Qng%Pfdlgstgg%e{reg}a@étgong such as

nitrogen, oxyge ?ﬁﬁﬂffﬁﬁ?d %ﬁﬁ? §ﬁt?ﬁ 9°H§§n?iﬁﬂﬁ& PECHfUrY! , teycl oal kyl

het eroaryl or c?éﬂwﬁb@em@atwgﬁ ofi ageeisgmebenzot hi ophenyl, indolyl), and

i ncl udes possi bl e N-oxides. The heteroaryl group may 5 optionally i nclude 1
to 4 substityenkspghich as any of the substituents set out above for alkyl.

Exanpl es of heteroaryl groups include the follomkng ON~S~" /[ " [ " 10
| N~N~\~N~~~~t "' ~x~~"'"S0" =N pfN~~—~\ ~1~" | ~/N"' / N
"~ N~"'" ~ N'" NH~ {RN" " <>" gﬁ$J'/B (Dhl /O" N
PGy N > HN_ )y
1 b
1 X 2 xt
x'=H, CO,R’

R? (F”q . (u

SR o R R?
R\blly\n/N\r y —_—x—";? R >‘\"/ \/( by

1R (F‘q c R’ (h
YUY

a. PG, =Boc, TFA or HCI, PG, = Cbz, Hy/Pd/C or TMSI; PG, = FMOC, Et;NH b. EDAC, HOBT, DMF or
i-BuOCOCVY TEA or PyBop, NMM c. PG, = PG;, (see conditions for a) d. LIOH or NaOH MeOH or THF/H,0
or dioxane e. -BuOCOCU NMM or i-BUuOCOCITEA or EDAC, then NH3 in dioxane or Et,0 f. POCI,,
pyridine, imidazole or cyanuric chloride, DMF or TFAA, THF, pyridine.

- 10 -




15 and the |ike. The term "cycl oheteroal kyl al kyl" as used herein al one or
as part of another group refers to cycl oheteroal kyl groups as defined above
| i nked through a C atom or heteroatomto a (CH2)r chain. 20 The term

"het eroaryl al kyl™ or "heteroaryl al kenyl" as used herein alone or as part of
another group refers to a heteroaryl group as defined above |inked through
a Catomor heteroatomto a -(CH2)r- chain, alkylene or g ®etpeer004s
defined above. 25 The term "pol yhal oal kyl" as used herein refers to an

"al kyl " group a% gefi ed above which includes from2 to 9, preferably from
2 to 5, halo suBStT®%énts, such as F or Cl, preferably F, such as CF3CH2,
CF3 or CF3CF2CH2. - 18 06 Cctober 2004 The term "pol yhal oal koxy" as used
herein refers to an "al(lgpﬂy" orb"al kyl) y" group as defined above which
includes from2 to 9, gmef(erabi'_)LLro "2t 0 5, hal assybshi guents, such as F
or O, preferably F, ¥tcl[ as 5 CF3@H20y LF30 of' CF3CF2CH20. All

stereoi somers of the cbnpolinds of thé FH%t afity ¥ntion are contenpl at ed,
either in adnixture or in pure or glbstantialbsy ptire form The conpounds of
the present invention can have aggmretric Cemgigacerigy any of 10 the carbon
atons including any one or the substituents. Consequently, conpounds of
formula | can exist in enantidneric or diastereomeric forms or in mxtures
t hereof. The processes for preparation can, lize racemates, enantiomners
or diastereoners as startiq]g 15 materi s. " Wieyg di ast ereoneric or
enantioneric products ar I epared: t.’ﬁgg/ carfehe *sgparafag by conventional
met hods for exanple, ¢afowatographi d*"srr( f reebtidonalinecrystal | i zati on. Where
desired, the conmpounds df ®tructure foavay be®2Y*Tsed in conbination with
one or nore other types of antidi abetikc agents (enployed to treat diabetes
and rel ated di seases) and/or one or re other types of therapeutic agents
whi ch may be admi nistered orally in (t),h‘é] sane dosage form in a separate
oral dosage formor 25 by injection.mIhe other type of antidiabetic agent
whi ch may be optionally enployed in gonbination with the DP4 inhibitor of
formula | may be 1,2,3 or nore antidi abetic agents or antihyperglycemc
agents incl udi ng % YOY! in et errTei s BEPCOPY MMM HRuPGeC! g , or other
antidi abetic agggﬁrgfnp&ﬁlfggg ﬁﬁ%ﬁf&%ﬁ%ﬁ%&%ﬁ%ﬁﬁ% ?’erent from
DP4 inhibition and may include bi guani des, sulfonyl ureas, glucosidase

i nhi bitors, F’PAR Y agoni stﬁ,_ such as thiazolidinedi ones, SGT2 inhibitors,
PPAR a/y duaP 35 agani &t < 14B2 THWEEr t brdingl sebefifhotbhor yl ase

i nhi bitors, advanced gl ycosyl ation end (AGE) products inhibitors, and/or
meglitinides, as well as insulin, - 1% ®r206 Cct ober 2004 and/ or

gl ucagon-Ili ke peptide-1 (GP-1) or r,’;hzmelt Pereof. It is believed that
the use of the conpounds of structure”| En gonbination with 1, 2, 3 or nore
other 5 antidi abetic agents_ pr.oduces anti hyperglycenjc results greater than
that possibl e ot s cHUBEoS HECE  frodiHEartRE SRimSnEE v Gr L0 E5 TH&n the
conmbi ned addi ti vke agdrireshypdingl poédes wiithctay Peodowestrtsy thee B-

medi canent s.10 ThemothefciantégialReies AQBpoBYd & 38 ¥ &o11Bwing the

ant i hyper gl ycems%?cggiq_%;nig{:_ ;erabl y a bi guanide such as nmetformn or

phenform n or sa efeof, preferably netformin HCL. Were the other

anti di abetic agent is HIRSGuskPef i seheNLiRFEAndE O eShr Ut™Mie | will be
enpl oyed in a weilgt",13aikyl'® dro"biglas deplwidsi hetdin radrge $¥ ad about

0.01:1 to about ,LPP:Js RKeh&EF NPl {AMARIUL.: LitaléhaR@dt bBarkhehe ot her

antldlabethSaggggin H&d%ké&} Jggﬁegggﬁgﬁnqgg 1 to 20 carbons,

preferably 1 to 10 carbons, more preferably 1 to 8
carbons, in the normal chain, such as methyl, ethyl,
propyl, isopropyl, butyl, t-butyl, isobutyl, pentyl,
hexyl, isohexyl, heptyl, 4,4-dimethylpentyl, octyl,

20 2,2,4-trimethyl-pentyl, nonyl, decyl, undecyl, dodecyl,

- 11 -




a sul fonyl urea such as glyburide (al so known as gli bencl am de),
glinepiride (disclosed in U S. Patent No. 20 4,379,785), glipizide,
gliclazide or chlorpropam de, other known sul fonyl ureas or other

anti hypergl ycem c agents which act on the ATP-dependent channel of the (3-
cells, with glyburide and glipizide being preferred, which my be

adm ni stered in the same or in separate oral 25 dosage fog OBtob&R@0GHMPOUNdS
of structure | will be enployed in a weight ratio to the sulfonyl urea in
the range fromabout 0.01:1 to about 100:|, preferably fromabout 0.05:1 to
about 5:1. 30 TH&eovariwst pdpaded ehagrenrtsorreys aihewebé, aargl wbesltase

i nhi bitor such as aear haseutHdi gelw@sedndnudIng. 1PLQ:thEu}NQt1t41eQQ§1 JLQ,Q)) or
mglitol (disclqsedaid, Yo eggfﬁ}ﬁrét FNopr 4,833, 488), i ¢f

adm nistered in the sanme or in separate oral dosage forgg 35 The
conpounds  of st AdéPEY e AT %k IFrﬁé’Xé{prBX/Jleryﬁ)aOK/\é’ilﬁﬁt’l Anvéatbyihe

gl ucosi dase iSnhiasiviiat kyiicxlyi, natkenyl, 20ycloaQ@yOctoidra 20k ikgnge from about -
0.0l:1 to about c@@@oﬂ-lkﬂb@ﬁ@[@@ Y afali 88) @Q/QHBXQ ZﬁylﬂrBQyMt abyl, The

conmpounds of st gye n cor tion With a PPARy
agoni st such as lé%éyé%r tc_il‘laﬁoeglrrgﬁ}éyog1 f-CARTTY q%%%tl c agent or other

insulin sensiti i’@F§r‘€W1@Hkﬁéiél aFviasvatkyisepsitithiioy ffladkyiwhi.DDM
patients) such asylorgiitiazehkylawAdnerallaapheatie, Rezulin, disclosed in

U S. Patent . A am i SKR); e ( Takeda 10
b S parent i 4@2&&@ 951 0lik£87 Ao SKE) 50 1 991646):8/? ( ),

5 %%gglyg %J ﬁ Pat ent No. 594
d axo- Vel | cone' & &2 aR gq é SheCcp- 68722, Pfizer) or darglitazone
(CP-86325, Pfizer, isafhieseonbermisy Jad)catrmy- 504 yIPNTERRA9al ky1895645
(Merck), R-1197G2 émandoeal WeyeilMH33440f s pReddyy B thay gtbuyM 440
(Yamanouchi), %&%@@A ysartgﬂgéa tonggeh qyphegeieufra%géle oﬂesf&gm;qunds of

structure | e ?ﬁr}. WE ratio to |azo edi one in
an armount Wi h| r?rt e ‘?‘gﬂﬁ b?? ag6at d‘WfOTaf%oth68Ppi§§nfal‘b+‘e? erably 20
from about 0. 1: kot 8 abwst: i0cludiTisemguddywmiyk akled ahdcydiigzelkyl nedi one in
anounts of |ess tomael@bg@tﬂﬂ&i)) G dok al cytilcdh abet | (€ r agediioalRY1 PE

[ ncorporated [ n BasLngle Lableh Wit Lhe.commeldsosh, sl el irg, |- 25 The

conmpounds of structure I nation

anti hyper gl ycemP eé@é@ﬁlysﬁcg ° o |cﬁ§BP’i‘?v (fPrU\‘n'“P% @euéé@%r?qdl HBlﬂeptl de-1
(GAP-1) suchlas rGyPed (flus3@) tam de, 2GRrdytic36)ngariadede & 1RbeA7£37) (as

di sclosed in U. %rylfat@{htchl\lgncﬁ,wc gzog&plglabeéWLobagyﬂ; scl osure of which
i's incorporated he ein b}é %%exﬁ E)% ) gocstg/(‘lh as AC2993 or
Exendi n-4 ( Ayl if Lghet 3&%@ S PrED Y KN2211

(Novo- Nor di sk), cwklefety ape agmiosicdeeryed C\YFéOIi’GFfjeé’é’ r otdamaf{Yanasal , or by
transdernmal or buccal devices. 35 Wiere present, netformn, the sul fonyl
ureas, such as glybyride, glinepiride, glipyride, glipizide, chlorpropam de
and glicl azide he glu i dase 06 Oct ober 2004 inhibitors

acar bose or mgl or iQsuhi n (iyj_est abl nary, buccal, or oral)

. may be enployed i e ang'’\ n annunts and

dosi ng as i i ca |n the PhyS| cian's sk Ref&rence DR). 5 Were

present, netforrm - may be enpl oyed in anobunts within the
range from about . ua ng per day which may be adm nistered in
single or divi de ses "- to oUr, times daily. Where present, the

t hi azol i di nedi one antl -di abetic 10 agent may be enpl oyed in anobunts within
the range from about 0.0l to about 2000 day_whi ch be adm njstered in
single or divi dédvYdesedhishe SFa " ROIRYt P rTg‘;i@PaH]aX/ S“Wié’r% tﬁdegéﬂ% Jl nsul i n
may be errpl oyed ton 4f suat iatieobs, stemoast Isa lagdndosikyg raslkwtdi.cat ed by the 15
Physi cian's fgesk, R @EQ%e%l VRS B9, e§ema1@yli’ 1c3pﬁ|@taudges may be

adm nistered in oral bucc | atj ons, ni stration (for
exanpl e i nhal at |}B'r‘iir8f5¥%1]5)§ or g‘é%&“ﬁ?f’m g\éygaens%nﬁ'beé it U’ Patent Nos.
5, 346, 701 (Ther &Fgdh3rody8lanin®? amidop, mrozzqyw'cﬁha% IKSFpor at ed
herein by referengithio and/or any of the substituents for alkyl.
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The other antidi abetic agent nmay al so be a PPAR a/y dual agoni st such as
AR- HO39242 (Astral/ Zeneca), GWN 409544 (d axo-Wellcone), KRP297 (Kyorin
Merck) as well as those disclosed by Murakam et al, "A Novel Insulin
Sensitizer 25 Acts As a Coligand for Peroxisome Proliferation Activated
Recept or Al pha (PPAR al pha) and PPAR gamma. Effect on PPAR al pha Activation
on Abnornmal Lipid Metabolismin Liver of Zucker Fatty RygesOctoBepbobgs 47,
1841-1847 (1998), and in U S. application Serial No. 30 09/664,598, filed
Sept enber 18, 2000, (attorney file LA29NP) the disclosure of whichis

i ncor por at ed herei n by ffef@Fencecl syl ngedsdrgerehdesein aikoneher ei n,

whi ch conpoundscdesi gast ed asopref grred wrferpr e ernvicedcflofdridssarba@tei n. 35
The other anti dich@then@gerb MRY-Heo80, Sk Loty b karisuchagsdi scl osed in

U S. applicatio rial . 1679; 027, fil.ed Octaber 4, 2000 (attorney
file - 22 06‘?Pn t(iog]gr2 '2\%6129 A&%ﬁﬁ)’, THIEH 3 ¢ ?%@8?5)5?%&%@%8 ®in by
reference, ehplidifiligedosdgesnarntet cyaiohfercarh, PrapBeperivdre the conmpounds
desi gnat ed as preflepcechyln thelalrxadiappl, cati oycldhepbeddrier, anti di abetic
agent whi ch may,HienoRt | analbby ; SRhoy edod it QBRI NAtie, 1 th, t he DP4

i nhi bi tor of formila L Jcr’;ay e an aP2 inhibitor such as disclosed in US.
appl i cation Seri¥&*°Rd*Yo/ 391, 053, filed Septenber 7, 1999, and U.S.
application Serial N3he(0o#®19cpeRalkyleneecsvamphogd ROOOL atetferney fil e
LA27NP) , whitch s al nepe pnayed el Rhbyh rigken@anse ereenpbyd Rgddosages as

set out herei n.thlgrseggrgelqﬁgriﬁ%;%&?}ggggy@cgs designated as preferred in the

above application. The ot tic agent which may be 15 optionally
enpl oyed in conbthati on %_he DP4 inhibitor of fornula | may be a
gl ycogen phosphoryl ase i nh\bitfor such as, disclpsed in WO 96/ 39384, WO
96/ 39385, EP 978279, WD 2000/ 472‘6%,t aié&f‘n ,‘“aéin%Ptd%??gét fht  Nos.
5,952, 322 and 5uWsgigeed we dof yeesobayrl or 1oudbedky¥0- The meglitini de
which may optional |y tie erphoygrkanoytOndd nattome iihhal biee @@mpeund of
formula I ofs the icnyentiancaey hg, Hepagd idy dexy patiggklnige (Novartis) or
KAD1229 ( PF/ Ki sselb), ¥v| th repaglinide being preferred. The DP4 inhibitor of
formula | will & 8fpt oyédPin 25 a weight ratio to the meglitinide, PPARY
agoni st, PPAR a/y duaVnlggenpsherwdGeT2ndidvtlsidi okhe &R2Zm| hiwsirt or, or gl ycogen
phosphoryl ase idikeBi/t Oromirahkangihe asanged fieeaAuti tee 0d ck e poout 100: 1,
preferably fromalautnl: LirbabOr RGN £J0:dva 13y THE HUROMLPIARNLC agent or

1 ch p y enpl oye

| i pi d- nodul ati ng agent e optional In conbination with

A
the conpounts dfeF &Rkl 12 6P ?%epairﬁﬁ?%ﬁtiﬁfﬁfﬁﬁ?m%@l 8el4,°278°8F nore MIP
i nhi bitors, HV@rGoAcreducifagsebinhi ot resarkeogaal erichespatirel adeinnhi bitors,
fihblri C aci f' dgrdh\&%%! y@é@ud%gﬁ@% isa!s&: Q&lakolres b/ohw@fmaga;s&rdanhi bi tors,

chol esterol absqrption_inhibitors, .ilea " Qi i { orter

i nhibitors, uprcg]gaullnat S 5P Kb‘ﬂylf'e(:zesf%?eng%t’i \si %%e%gﬁp I-‘;qgé{i%[;l@li)()G Cct ober
2004 citrate | yiRentanybi ttoPsntemol-esroe¥anvdst eTRe%eRNSf of HFPGERY Hr

i nhi bitors, 25)! |:e-.k&@itdn$]9,qwe$1épa€§ﬁﬂ,, aﬁdétpafnyrli,ca*crhafriemya_ci ﬂjcha_rwn&leri yati ves
0 US Patent Mo ECEOt al, R Er g, B AT Ve e LB A ot N,
in US. Paten . , ent, .No. 135, ... Pat en :
5,712,279, U. S.tBatdker Ngd B’P?gb,“ﬂ&%‘*tf%loﬁéﬂg%ts‘%&%lg‘f%%,wé‘ig, s

Pat ent No. 5, 883 988ubsith tye8ts Appinied ot i odl Qepni aha el kgd/ 1383:v180 fil ed
Cctober 20, 1998koRQW &) &nyRat enkyrNa, 46y5H, 96214%0:1,PeetBsa1aglare each of
the preferr > 1 nhi bi S i i he,above patents and
applicati ongd.j W "of bg%%ogﬁlévgéffc%%%ggf eﬁff%g‘ﬁ‘égéjo% ?ééti ons are

a
i ncor por at ed heqléﬁaﬁokﬂ,arpgfoer @i%%l_amldo, arylcarbonyl-amino, nitro,
cyano, thiol, alkylthio and/or any of the alkyl

substituents set out herein.
Unless otherwise indicated, the term "lower
35 alkynyl" or "alkynyl" as used herein by itself or as part
of another group refers to straight or branched chain

- 13 -




15 Most preferred MIP inhibitors to be enployed in accordance with the

present invention include preferred MIP inhibitors as set out in U S |
Patent Nos. 5,739,135 and 5,712,279, and U S. Patent No. 5,760, 246 as wel | ‘
as inplitapide (Bayer). 20 The nost preferred MIP inhibitor is 9-[4-[4-[]2- ‘
(2,2,2-Trifluoroet hoxy)benzoyl ] am no] - 1- pi peri di nyl ] ' |
butyl]-N-(2,2,2-trifluoroethyl)-9H fl uorene-9-carboxani ¢ G5tobae 2004 |
hypol i pi dem ¢ agent nmay be an HMG CoA reductase inhibitor which includes,

but is not limted. to, vastatin and related c ounds _as disclosed in

U. S Patent No. r%‘,gb%’&slgg, ?|t0°\,;§t ﬁ?]iqono“(srreefﬁ qriaﬁ@a%ator ef at@P®Snpounds as

di scl osed in U. 8hdpgrenpraberably3l 938, caobgrsavastiae invrant creliat ed

conpounds such asich Sekosed dme tr2die bon@6iOadhebasrmO04nkk S, fakent No.

4, 346, 227, sinvgstat] rejd 0NMpQ s di in U S Patent

Nos. 4,448,784 and ,‘%ES”, 111§ %Eﬁgglﬂnlv% %g%@dugt‘g%eﬂ'i%ﬁgi bitors which Ry

be enpl oyed Per BERYIA ufie e i Lar & HSY VL mi 4 &GPESRY S OrisRswin,

di scl osed in U. $hemdtvant . NomoBy884, Araongeyl vdstatymydisschasaahyiln U. S.

Pat ent glgs. 88,30@6@5:%@9@ &cﬁgﬂwﬁgqe', aharmaﬁdhatn'gp wh Spkoseshin U S Patent

Nos. 4, 681, , A , 5 104, atavastatin

(Ni ssan/ Sankyo' g%\%sl\?}ggggtvf%h(% P%0?1)5)%@%E)i("zl\l?eg]?:clsésrééclimelalﬁ/’Ugllgoqfc'ilt’ent No.

5,011, 930, Shi ohdtfieAdt e/ Fhdcadlieast LAY ZDa4kyDyl digg¥l osed in U. S.

Pat ent No. 30268r¥u0.kyThecwrjisallénk, syrinhet mseeronhiybi tors suitable for use

herei n include, cpsttor@iterdikyl, M &hd0, 28k PNA3RROAY; AR suthipnat es
di scl osed in U. Pat en 12, 396, thos clo Biller et al, J.

. t o9, 7 di sed b
Med. Chem, 1988°YAGI® oﬁi?g"i\’fé‘."'lﬁftrpop f§%§9'1§"? ,"?f e irnél}f%l(§|5'ﬁ8hoi d
(phosphi nyl - et 9pREE pRbrIdce sl iyl VidPtbsuastife ek r¥tn hsgeiil ene synt het ase
i nhi bitors, for_ exa_rrpﬂkes, tasmsli"scly0sekkerdyn "Uasd "2 yPal eyry1Noas dydedl, 721 and
4,924,024 ang. Liod ldrehs A o NetNREhYRRLL e eKr  + PAARLROMMAM , and.
Poulter, CD., %egt Phar macegtl calb Bes%%? 2,.1-40 %19 ). I'n addition,
ot her squal ene 3yM™Het 458 hKPoPEBT's S £aBI% "PSI U< REVEI n incl ude the
terpenoi d 25 pyPdpitdspRates di scl osed by P. Otiz de Montellano et al, J.
Med. Chem, 1977, 29.. 243-249, the farnesyl diphosphate analqg 8 and
presqual ene pyrophospHaEE® (alii%(lﬁJ ?ﬁu%n&?oﬂéﬁé?dd?%%‘feoé‘éﬁebir“"@&teey and
Vol ante, J.20\m b@hismfoBosttachdé6r ©8,0th2919dRP3, aphosphiingepdrasphonat es 30
reported by McCLar R et v aPe ACmegr v 09, 5% cl opropanes
reported by Capson%%nTéE%s'PhtB%gi éss%fttea{ni gn,a’L{] 25?419%% é%e%?g m(l%{éd. Chem U
of Utah, Abstrat®tioraBie o3 sehstéhited gp detined aBevauForaB2 Byl "summary. 35
O her hypol i pi dem ¢ agasts SAlkiechabl @rdups HSseddr@hednabdvel ude, aluytnyar e not
limted to, fibrjpc. aci erivati . of | hr.at, 1 brazil,
clofibrate, - ZgrouPsoégO% %nee% i%g‘zeszggpfﬁflé{eg,g’c#%{eo ﬁg?g?ego%g inofibrate
and the |iké> pfeobuddlachaert B¢l aveddiddepeuhdsryendi sesos&leyY 18, S. Pat ent
No. 3,674,836, psakucohlaas, aeef bbsazrl ahei noyhelend e@oupste acid
sequestrants such as chol estyramne, 5 co g‘?tbl pol gidtﬁlglgAEésSephadex
(Sechol ex, Poli CeSHFHYead Y A% IRIGEFADY (P9 RHBHE PGP e?), Eisai E-5050
(an N- substit ufetiredhaboveaniore "dirérwdt"i ved , "dlkanvki{ ( HOE- 402),
tetrahydrolipstatin (TFhb)gedrStrhgiBedramylphgsrompher ydhaki-aen (3Bee Roche),

am nocycl odextrin (Tanabe 10 Seiyoku), Ajiponoto -814 (azul ene
derivative) ?6( meff naa'iﬁpd‘ét(%%rﬁ“t"%héf ,g‘%éﬁ%ip%rsﬁ- E5§5‘,€QJA chﬁr‘&iﬁféﬁam d
CL-277,082 and €ClLu@83e546nd dicglibstas medd as eeFsdevittatantesine mircoti ni ¢ aci d,
aci pi nox, acifr i -am alicylic acid, aspirin, 15

pol y(di al | yl net ﬁ%%%%%ewg%@ ip\%gt%lg%/gés)ds'such as disclosed in U S. Patent No.
4,759, 923, quat ernary tagi fermpohgtsi aldny! dep@thybasmediiiumeesl ardnde) and

i onenes such as_di,scl.o .' ) 4 0 0 r known
serum chol estergg&foav?e??%b&"gg ﬁ?gégg%rs%ehg%mép %{7}%%%8339%1 %{}%ent may be
an ACAT i nhPbi tB?tas]uél‘?“éss‘b‘f%@Iso‘él%‘éf‘eisd,“mD?%sca&FlP'Re ﬁfﬁﬁf”ﬁﬁé "234,2%«5*915
(1999), (Avasi mab@)glulmihem ACAT inhibitor, Cl-1011 is effective in the
prevention and regression of aortic fatty streak area in hansters",

Ni col osi et al, 25 Atherosclerosis (Shannon, Irel). (1998), 137(1), 77-85;
"The pharmacol ogi cal profile-of FCE 2767¥4 -a novel ACAT inhibitor with
potent hypolipidemc activity nedi ated by sel ective suppression of the
hepatic secretion of ApoBl100-containing |ipoprotein”, CGhiselli, Gancarlo,




30 Cardiovasc. Drug Rev. (1998), 16(1), 16-30; "RP 73163: a bioavail able
al kyl sul fi nyl -di phenyl i m dazol e ACAT inhibitor", Smth, C, et al, Bioorg.
Med. Chem Lett. (1996), 6(1), 47-50; "ACAT inhibitors: physiologic
mechani snms for hypolipidem c and anti-atherosclerotic 35 activities in
experinmental animals", Krause et al, Editor(s): Ruffolo, Robert R, Jr.;
Hol I i nger, Mannfred A., Inflammtion: Mediators Pat hwayd &8@ber 2004- 98, -
26 06 Cctober 2004 Publisher: CRC, Boca Raton, Fla.; "ACAT inhibitors:
potential anti-atherosclerotic agents”, Sliskovic et al, Curr. Med. Chem
(1994), 1(3), 204-25; V[ AHT IATO6FEIT a6y Fatssh: Ch6I eatter'sry s @eyl
transferase (ACATlasdshhypiochdbester elsephct agentisthdr gthep fiatets

wat er - sol ubl e ACATndr¥elyBi t OTandl bic)dicdak e 1t iRGuAL ML Ynidgi bi tors of

acyl - CoA: chol ester |transferase (ACAT). 7. vel opnent of a series of
substituted N Eﬁeﬁjylc-%%?%? %r_lpﬁgﬁyflcnff:l%r‘égyl()ShlﬁDFhiﬁ ]‘%F@é fth 10
enhanced hypochbPfRIE ol Bt ¥ ia6t LvRIRREhy St Zspaphthydfeppdaetys: Org. Chem

(1995), 8(6), 3sOtBhaldy TEER (daitshahPbaravmdeubh£nlricgs tusdd tdhe

hypol i pi dem ¢ agesd-JmRY cPec an idPbe Mk QL Ofc1LI2 L E eeeRi oL ACti ity such as
MD- 700 (Tai sho c1:5(:]It30h rRceut | cal Cg Lt d% %gd LY22542 (ElT Lil'ly). The
hypol i pi deni c ag%n aﬂ’ﬁ\y be B SFREE &5 t%Br GV ChBOEFORON T MHiPBFt or preferably
Scheri ng- Pl oughter S3a48461 as wel | as those disclosed. in Atherosclerosis
115, 45-63 (0995) and J. Med. Chem 41, 973 (1998) 20 The hypoli pi dem c

agent may be an eal Na'/fbyle aci& cotransporter inhibitor such as
di scl osed in Drégsiof the bt ure, 24 5- 43€;@9). md modul at i ng
agent may be a c teryl er ,tr rp A (CE Ng#l bi,t or such as

Pfizer's 25 CP 52%414 (W/®038722 and EP 818448) and Pharnmcia's SC744 and
SC-795. The ATP citrate |yase inhibitor which may be enployed in the '

conbi nation of t bventi on fcl udey fag exanpl ose disclosed in
U. S. Patent No. @0 7,,95@%}”,% hylpoFpi denke lagert s .are
pravastatin, lov&tafin, sinva@txfin, atervwdStatin, ¥l uVastatin,

cerivastatin, atavastatin and ZD 4522. The above-nentioned U. S. patents are

i ncor porated 35 by r e. T nts an es enpl oyed w ||
be as indicated %Phys@@g Des feyence d/ "'njt he patents set
out above. - 27 ° 06 October 2004 The donpdunds frmula’ I’ of the
invention will bedearm byedptirnalii ghitstifvied ttdroheh mygdleblelem ¢ agent
(we][e p[)fese]pt) , M raicgms xﬁi&ﬂﬁ@,ffpmfabolglio%ﬁolsél&@teﬁmqlﬂbmlf 500, | .
preferably from about (Lt ; : e i stered nmust be
careful ly adjﬁugbﬁ%oagcegérg?%o ?‘Seiggg‘?ﬂm%gﬁﬁ'aﬁgqgég? ‘i %(rilmé the patient,
as wel | as the PatRE*orYaddt fingtr at ¥l uodeBady 1 of At DPPBEFIEY and t he
desired result. aThgydosagesoadnylhdkyul atycobosetfegioal kel hypol i pi dem ¢ 10 agent
will be as di scLoseshdtRbREkMANKQUS PALENhSt M rJRPl 4 6ALILRYS, di scussed
above. The dosages and for{mI atllkogs él‘rorlatliggxot haerr lFliY]lDOOl ipi deni c agent to be
enpl oyed, wher e AP i¥caBEE XM Yhe HY 8 FOW e AT the 1 &t8sT°%di tion of the
15 Physici ans' DeskrRatépekch. hEspropmladbanni sthehe o ylaesattaaet ory
result may he ohteéredyespl oHyigokhe MERo|, ndydiid, orminw asuasoimtted t hin t he
range of from about, Q,Q1 .09/ kg La: ADOUL1500s My ANd pRefekabhys f rom about

0.1 ng 20 to about, 100 ng, one to four tine ail A preferred oral dosage
form such as taBMES &GF ehpsul 85Y1v@d 1PP¢oR a'iq?? toﬁgef\/ﬂ%yﬁnﬁ?rﬁ?cfu&dsi n an

amount of from aboutonkd énatoutde500: tipnspr eflevrdhl plkydhigbout 2 to about
400 ng, and nor grprefiey, abkyefdaqmahosit a5yl oh shawkly1 25 Rakyagyl eie,t o four
times daily.,s

alkylcarbonyl, arylcarbonyl, alkylaminocarbonyil,
arylaminocarbonyl, alkoxycarbonyl, aminocarbonyl,
alkylcarbonyloxy, arylcarbonyloxy, alkylcarbonylamino,
arylcarbonylamino, arylsulfinyl, arylsulfinylalkyl,

- 15 -




For oral admnistration, a satisfactory result may be obtained enpl oyi ng an
HMG CoA reductase inhibitor, for exanple, pravastatin, |ovastatin,
sinmvastatin, atorvastatin, fluvastatin or cerivastatin in dosages 30

enpl oyed as indicated in the Physician's Desk Reference, such as in an
amount within the range of fromabout 1 to 2000 ng, and preferably from
about 4 to about 200 ng. The squal ene synthetase i nhi bi tgg Oebepe00apP! oyed
in dosages in an anount within the range of fromabout 10 35 ng to about
2000 ng and preferably fromabout 25 ng to about 200 ngy. ' - 28 06

Cct ober 2004 A Arétetiieaydrainiesagey Fovrlfensarincgs rbatletesdéor cayysul es,

will contain thefHMGE GoAyl eshiettasechtihideitt o6t iver@adnamunt from about 0.1 to

about 100 ng, preferaklyets Q¥pRBQULe 5 ﬂcgpg&',t t%gngern?nQOme)ge prierably
fromabl out 10 5 eferred oral dosage form such as

| 21| APouL ) 40, D A Bl Gt b ; .

tabl ets or capsullesXM’II LEPthi'n "PRE CualEne? AMFCRET S5e STRRP¥Rd or in an.
amount of from &Bs&tn B3ope @bt PSOY oy anpteéeraibhy frcdmdaboarty 268 t 0 about
200 ny. 10 The ohhesbdvgpalkpi dersckapert arpy @cs@sbeifdd pexygenase
i nhi bitor incl U@&_{?@er@ 22l i poxygenase (15L0) 1nhibitor such as
benzi m dazol e derivatives as disclosed in WO 97/12615, 15-LO inhibitors as
di scl osed in WD 97/ 1768£8°5 PYUMTHIIES ol BHESt8E: ditsclteERd SUpstbtws06/ 38144,
and 15-LO i nhi berers" @s dingbdwssledebyiSeridobror ets abrt Atft endtiosr of
di et -i nducedoat bes@s Glee@si So iamihabbidst Wit &g aiRhabhy sekgetive

15l i poxygenase i.phibi acki. Lgni fi.cant_antioxi dant properties", Brit.
J. Phar macol ogyseif%glﬁ%%&ﬁ%’, w?f%g %iggo,e 50 aht eCSrrné%:gf riengt %‘fc,h as

"15- Li poxygenas8lhnty iarylt nhipietksh, hetReGerYThéesprratvdaThret for

Vascul ar Di seaseY¢ld@ateendliBHar nacketidteabaDegliagiyl 199851081 kil 20. The

conpounds of foepulshilkyaBdk§ne naypel i Pi, dalhco.888R,1 My & el oxed toget her
in the samelg)ral .2 separat e . or

do 5..formor | | _dosage, forns taken at
the same tine. %ﬁéo%lg%gosiqf?eosﬁs SH%%%%%‘ sa’%‘@é)eng’gfrtg&ra HPRFStSFEd in the
dosage forns as"decivbed BV PrROWIshgresehstditvpaiet foasBE asf sehe to four
times daily. ItoB80 atmyebe mdwidiablient ahet anina spabt elen®B Aay @& dose
combi nati on and ULk te8hatualthy £ 7 dhibghn dask EONRHNAL LRDy Jthe preferred
hypol i pi dem ¢ aggpt i S gr a%/last%t_l n, S|.m/.as{[at| n, | oy%?'é tin,~ atorvastatin,
fluvastatin or 23199 &8¢ 52 L TRKHEF QR AY Ly e PdPeT H geuf’fc agent which
may be opti dRal Ryerimplloy ddnewrhivlinel D4 thaddinhed infl.f drmula | - 29 06
SCt ober (21004 rrapiberahin&l,&Mkwpe-gm‘pﬁagz&wj,- abesyiarkggent incl udi ng a)
eta 3 adrenergiy¢, 290N st, Ad; i nhi. bj rot_oni d . dopani ne
reupt ake i nhi bi g?, a ,tnﬁifo?cfhrag 2%1%{1 BLeF%%cir,ratfgﬁghola%angg%?Jc]lqa’%ént and/ or
a fatty 5 acid OxPHRATGA Mbr JultafeiPinrtle BREPNILIArBIRITGFRESHIHTEL whi ch
may be optional bykehpladyedyi relkgibhivat ihedow thifducormpounyd of fornula | nmay
be AJ9677 (TDakedasRaiyni ppon), L750355 (Merck), or CP331648 (Pfizer) or
ot her known beta 3 10 oni st.s _as.disclosed in U S Patent Nos. 5,541, 204,
5,770, 615, 5,491, 134, ‘_’%?‘?% Oég‘ﬁréh%le 5E“z?é§?g%‘%r, t\gmet%erﬁﬁlgg?“}?r L750, 355 and
CP331648 bei ng priyemied: aHwlthpale amilbhiot ofhi eFe ey} theo bAS onal |y
enpl oyed i n conbmphiyeain heréin alooapatnd eohrf arfmahatherrayolp be orlistat or
ATL-962 (Alizyme)e1¥ddshaQy!d5tak bSb RO RKGT erdredxyTher $850t oRidps(and
dopoam ne) LEup ak}(? nhi brtor_ which may be optionally enpl oyed in
combi nati on Wi t A3 ¥SMSotnt gt 8F%1 a | may be sibutram ne, topiramate 20
(Johnson & Johnson) oMNnagkekidtdetResrerigKdnytedr tthestdur r'aaree and topiramate
bei ng preferredalkylamino”, "alkylamino", "arylamino", or

"arylalkylamino” as employed herein alone or as part of
another group includes any of the above alkyl, aryl or
35 arylalkyl groups linked to a nitrogen atom.
Unless otherwise indicated, the term "acyl" as
employed herein by itself or part of another group, as
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The thyroid receptor beta conpound which nay be optionally enployed in
conbi nation with a conpound of formula | may be a thyroid receptor |igand
as disclosed 25 in W97/21993 (U. Cal SF), W99/00353 (KaroBio) and
(GB98/ 284425 (KaroBi o), wi th conpounds of the KaroBi o applications being
preferred. The anorectic agent which may be optionally enployed in

conbi nation with a conpound of fornula | nmay 30 be dexamyeteHer2004
phent erm ne, phenyl propanol am ne or mazi ndol, w th dexanphetam ne being
preferred. The fa%1 aci d oxidation upregul ator which may be optionally
enpl oyed i n conBfhHiShASHEH FRECEDMSLARICEIaST Redical &amkdsk thasoxi n
(Genset). 35 The vari Qug ! %r)tl -obesity agents descri bed above may be

enpl oyed in theS3hAYdosdge FERUR WREAMRIRS e6npaiindrofps i3@lude OGyOct ober
2004 formula | of &he. @' fdenpst adosage f:GI‘em:‘s:,aranjﬂDS%ger ahd regimens as

general |y knowngisd agtxoyh N ; P 1 ent which may
N e = ]![B?yl DBral)lLﬁ;o'ygpzﬁl nhi %%’@ of the 5

be optionally enplo in conbl ation

i nventi on ma% bgyilya;%noyl cé{c %ﬁecfﬁ\gb% Lppiathe dékeni d, Aventis),
bronocri ptine nesyl at‘@l@ParCPfdtPeIWlsNovaﬂrltcpS?dLHﬂel aemh0ogs, Lupron (TAP
Pharm ), danazofc¢ydahecetsel Ky$anad iysedPhOGESt QUBAS & agl ygpccq,rftl coi ds,

whi ch may be enPﬁ@Mﬁg‘bpoﬁgnyéqg§s%ﬂp%lgled I%rtp meéggre% 0, The agent for
pol ycystic ovar% tsﬁ}/ndrogf ‘%/ﬂ be op t| onal | r’cr}) ed ihconbi nation
with the DP4 inff Bidsre Yt“r’i‘éaFHF/% Oi6h“?ra‘§)’ll§€ 1“‘3121 e§r rﬁﬁ*e’- of

gonadot r opi h0 r ehetesiongtoms e ¢ STRHrogkeu prayledear(d/iopr en) furQl omi d,

Par | odel , oral TiMiddaeRpsigeS B&rddn Iarasww SeBsétdAhS sheh as PPAR

agoni sts, or ot ve ts uch enpl oyed
in anounts specl:%g Q el%g%b:&l}a%ﬁ% agen %( rezzfmwr’er?owlﬁ gl sorders

and/or frailty %\/rﬁrc rra?u%aéptlonally enpl oyed in conbl nation 20 with the
DP4 inhi bitor of the |nvent|on may be 1, 2, or m)re of a growth hornone or

growt h hornone secret ue such 677 ( CP- 424, 391 (Pfizer),

and conpounds di sclo ed 1n_U. S Seriall N 749 f F+eod February 18,
2000 (attorney docket L 6) »as |1 &s 25 s Iec i ve »a drogen receptor
nodul at ors {SARMs) , >¥Ch is incor at ed her by re nce, which may be

enpl oyed in anmounts specified in the PDR, vvhere applicable. The agent for
treating arthritis which rrae/be optlonally errplo ed |n corrbl nation with the
t

DP4 inhibitor 30 of t ion \qsplrln
i ndonet haci n, i bupr of i cI fen d| E one (Rel af en,
Sm t hKl i ne Beecham), t®+nhet+n sddl @gg1—t| n, ho- pi r oxi cam

(Fel dene, Pfizer), ketorolac tronetham ne (Tor adol Roo e) 35 cel ecoxi b

(Cel ebrex, Searle), rofecoxib (Vioxx, Merck) and the I| , Which may be
enpl oyed i n anmobunts specikfN ed i p& he PDR Ber 2004
Conventional agents fol pre al | ogrg it »ectloﬁEL? anspl antation
such as cycl ospori n, -33ndi Nowarti sy _z athloprl mhrur an (Faro) or
met hotrexate may be optiongyly enpolmgd in conblnatlon mnth t he DP4

i nhi bitor of the inventioff, ?ﬁu@h pg/enp nts specified in
the PDR Conventional agdnts jor trleatipg autoi ne di spases such as
multiple sclerosis and i modul a dPse suc Iupus
erythematosi s, ps asis, for, 10 exa azat hi oprine mur an,
cyclophosphamdPCP éﬁl suc&h%sa??¥e (ﬁ%ﬁf TExtY |ﬁ%|%l ors such as Vi oxx

and Cel ebres® giiRSGEERER CoISYShat? %ﬂ#ox%lmropbﬁlﬂwornﬁw e &peional |y
enpl oyed i n condikyat sobstiitident hesddPduk nheditnor o ddaa tioverdriyonf whi ch may

be enployed in g@URtSoheteroalkyl rings can be fused to a cycloalkyl,
aryl, heteroaryl or cycloheteroalkyl ring.

Unless otherwise indicated, the term "heterocaryl"”

25 as used herein alone or as part of another group refers

to a 5- or 6- membered aromatic ring which includes 1, 2,
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15 specified in the PDR. The AIDS agent which may be optionally enployed in
conbination with the DP4 inhibitor of the invention nay be a non-nucl eosi de
reverse transcriptase inhibitor, a nucleoside reverse transcriptase
inhibitor, a protease 20 inhibitor and/or an AI DS adjunct anti-i.nfective
and may be 1, 2, or nore of dronabinol (Mrinol, Roxane Labs), didanosine
(Vi dex, Bristol - ‘Myers Squi bb), megestrol acetate (Megaceyg Bictsser20d4er s
Squi bb), stavudine (Zerit, Bristol-Mers Squibb), deIavrrdrne nesyl ate 25

t Rescri ptor, Pha§ macr a;] | am_yudi neléxrt dovudi ne 6Corrb| virT'", daxo) ,

| ami vudi ne (Epi vi P, DEF S0P TP 116t aBi M TCOFVi PXYRERHRY SuAEHBV Udi ne
(Retrovir, daxond ishah neisias Subsdtte e@r éxilvanycMerldi), lsacprionaylr
(FortovaseT , Rathgklosétpriocaquyr mmaylate. Henvbfmispneddl RaghkB)y1y, tonavir

Nor vi Abbot t ti-Al DS
(Norvir, 0 )and“ilnf:h”@é@ ogyikgfec%lggr é’@sour%?e he%gﬁgp Vggr%ﬂg'nxP ¥ or

agents may be oyed_| n ampunts

treating infl arrrrr&tc}ro)?abbw ”gf‘g‘éaJsé%ﬁ erb%tyﬁa%ﬁ% SHPCRS rdyY Bé Bptional |y
enpl oyed i n conbiurettiionentis et heutDRpovahfdy tadkydf tHxempheenrifion may be 1,

2, or nore of suldwasahagi Ngoupdl ikdh@dkeshe -fad2owind?6 COct ober 2004

nmesal am ne (Asacol, P&5 or Zelmac, (Bristol-Mers Squibb), which nmay be
enpl oyed in anobunts specified in the PDR or otherw nown in the art. The
agent for treating osteoporosis Whl ch may be 5 optionally enployed in

conbination with the DP4T“h|b|to the i ntror? e 1, 2, or nore of
al endronat e sodi um (Fos ._Lu udr Skelli d, —Sanofr )
etidronate disodium (D| Vral 0xr HC ( ta,” Lilly), which

may be enmpl oygpd in am)unts 10 specrfl ed in the PDR In carrying our the
met hod of the inven pr;,ar maceutr cal corrposr ti Wi II be errpl oyed
contai ning the cg

@F S S
| 4 @tg A h m ent'—l in as iation
al vehic Uent e Spha uticac ogition

anti di abeti c agen
wi th a pharnmaceuti

can be fornmul ated enpl ying caqventio solid i d vehrcles or
di | uents and phar rrac’bu&\cal Ive o»f/]a t,\_f;ap éc%l o4& he node of

desired adm ni strati Ihe npo dchan be/ ad panmal i an
speci es including hu NS” non ys dogs, etc. by an oraI fbute for

exanple, in the formof tablets, capsules, granules or pomders or they can
be adm ni stered by aNpaMenter r—Noute Nn—Nhe fo ut&hle

preparations. The d a§5 for ad ts | fer etwe 10 and 1,000 ng
per day, which can b¥ adm i s d i’n ngl’e s,e OI"I fqrm of
i ndi vi dual doses fr s1 4 ti s per da | A typi ‘P capsulu r or al

adm ni stration contains conpounds of structure I (250 ng), lactose (75 ny)
and 30 magnekli umnst éheatkq-15 ng). The mixture is passed through a 60 nesh

sieve and packed into ahdaerk Yeydldneteapsiiydal kyl'ypiscabed njeaetiabl e

preparation is produced Q%/ p%%péf%f}r'ot)‘leP'g?‘fdegr@?QrMoOf conpounds of
structure | 35 intQ a via ase tical reeze- dr gl gd ehlrngJC :
é inged t ‘:t’obe

use, the contentSYrPEherAY laPEo 8 driines ﬁ? 589
2004 physi ol ogi calateal paehetegopt It e 2ahCinjre€haisl-e preparati on. DP4

inhibitor actgvity of the tceearpou@@scoefrymeqjmveatrrca'temfayrmld@rn@rm ned by

use of an in vrtro as .S h uree
i nhi bition of “rseﬁa%r eilonyng%%rlrrgs}t,gfzi:lnt%s a Eré%';keefrpggg‘ﬁg %glz‘f?l nh| bitors
of the inventi ontcrra’yhBée’é@tré/rerﬂﬁ%‘éP 3y fpeined above'linked through a

atom or heterocatom to a - (CHp),- chain, alkylene or
alkenylene as defined above.

25 The term "polyhaloalkyl" as used herein refers to
an "alkyl" group as defined above which includes from 2

to 9, preferably from 2 to 5, halo substituents, such as
F or Cl, preferably F, such as CF3CHy, CF3 or CF3CF2CHz.
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met hod descri bed below. 10 Purification of Porcine D peptidyl Peptidase IV
Porcine enzyne was purified as previously described (1), with several

nodi fications. Kidneys from 15-20 aninmals were obtained' , and the cortex
was di ssected away and frozen at -80C. Frozen tissue (2000 -2500 g) was 15
honogeni zed in 12 L of 0.25 M sucrose in a Waring bl ender. The honogenate
then was left at 37C for 18 hours to facilitate cl eavagep®@bckdbet Jopgam cel |
menbranes. After the cl eavage step, the honbgenate was clarified by
centrifugation at 7000 X g for 20 min at 4C, and the 20 supernatant was
col l ected. Solid anmoAPant&id {'apevhieadleed’ 186 8094 dwirgiati<hersand t he
precipitate wasagoldiaeked &y "eertrofwgatoon at d20;000 aXoge aftl cnas

di scarded. Addi t}0onale2FPONI UTSY! fate%ew@a@%gﬁl 5o 4 he Auper nat ant -t o 80%

saturation, and the %0% eI | et phas cg ected and d| $s0 ved in 20 mM
NaZHPO4, pH 7, 4. “8[‘ sﬁ“§ ﬁmé’tr NE3RPOY, T pBUFR £5 the
preparation s Eﬁ%‘@f’fl%?c? VAo Fefiadat i on at 10,000 X g. The clarified
preparation then was mppktededitod@ds s aheCosfpotapbasodet hastdad been

equilibrated in;the,s %Heaggdg%gﬁﬁlat%g eL; '199,3&{}41 th uffer., to a constant

Azeo , the colum was a- ~mannopyranosi de.
Active fracti onBU%%ered SUBFERILIEOME &MY at“@ arT&edF%{TRPZ‘éﬂs g% 5 nmv
sodi um acet at e, pp¢ent0 inDeat yone damdtaae alsymrtrﬁe;rrlvx/aserfﬂamedttM@Qh alo0 35

L Phar naci ag Reﬁl%”&&bSnCQidHHl iggukdiny ah@trie othens amgubyi f@fentthe fl ow
t hrough materi a&on eg%gct %%8§Q9d338’%4% %gl Jmst_of the enzyme activity.

Active materi al aln was concent rated and dial yzed
into 20 mM NaZFP@@tlﬁ’ﬂe’ilﬂ oq_éiélaF?er@cOH‘@ré%n%%ﬁ‘tsr af et ¥y Shas
chr omat ogr aphedtiver e fPharnai@c8s 280 fgel pfepdnagtiponcaolgimhizeo renoved | ow

ol ecul ar wei ght,&onf-aB1 Naft i oRUES tok @Eageéwm&sfs@cstuaea&gvas anal yzed by
reduci ng SD§5 PAGEtemaqs hewtpeu gst fractions were ooI ed.and concentrat ed.

Purified enzyne was stofed in C)@Stﬁrecoren%fca%r ~80 l?&‘serlc B PG Ci ne

Di pepti dyl Pept FERSFPITS Eﬁ‘?yrréa%\é%e é§§%§/%fcfduﬁde?°%"[eé‘éélyn%]t ate conditions
as previously desciddsedof 29xaniplll, gthyragpuoegrapticroani fradeiasakubstrate, with
the foll ow ng npg)égﬂaqqggggﬁn Reactions contained, in a final volume of |00

pl, 100 mM Aces 52 mM et hanol a 500 0 15

ni troanilide, % %@ gﬁﬁlrfds Rt eﬁ?f?%n% il <EY“‘?‘%4¥ ‘E’%‘F b[S%I ngl e
assays at 160 pl\/llﬁfedstlncsnwbmwBuﬁ@r ONEoRP AT, oBRF enPgieciver e added to
well's of a 96 wehtidia®eotttefenpkalenplagddnes e reBe Uit eat atiddom t enperat ure

for 5 min. Reacgépgtsedwggeéée%tsqdb - addi L] qp.,Qf ozﬁ%rstt%tegag The

cont i nuous production -nitroanll 1 ne was neasure %a g anor 15 mn
usi ng a Mol ecul BFSTRRFVESS ﬁ?rFéBF pFat e Ma¥dBT aqmlflﬁs%err GFBVEY Y19 seconds.
The |inear ratethd gpmei toozgs |fioms, prm@u@EP@mnnagr@bt@a@ed bver arhe |inear
portion of eachpprugiRssogurve. A 25 standard curve for p-nitroaniline

absor bance was obt ai d at,t het begi nr)chg @][ agéggrvh{g%@t gn& enzynme

catal yzed p-nitroani I i e pr Gducton was guan om the &tandar d
curve. ConpoundSPiaAsRgYgPERkyedt h%rF%@%?'h%ﬁ’bl“’tlFBnt%P@%é’lﬂé‘(ﬁlé&rf or
further anal ysisf Sfimadrs anedyy deslof, Pposi hoxe anshipbabrtsc sgesdy o3t at e

ki netic inhibithLop GastaplsnWehgested Q&@hﬂ@gﬂga-sinauiﬁﬂge'cggt%ogb@tsh
substrate angd i nhi bi't qr. concer%t ration. FE %ﬁld atur. at| Qn_curves were
obt ai ned at Iyoﬁrjd"sﬂ)‘ﬂlflrﬁ%ﬁﬁﬁ i*4& torfdeRtrat | 70 G0 2B YD 3600 pM 35
Addi ti onal sat upaefenabdur hasing somemtraamisnt af st irh ‘##e’-eﬁleééeffﬁ%“ of

i nhi bitor. Conpbet eirimbiibiéhn emaenperin@nts soniaaines, hlsubgirate and 7

| nhi bi tor Conceﬂ£é£§'%ﬁ§cos1d3a%e mﬁlﬁm%frgbeﬁpﬁ@% idikebr 1 Qldcake
determ nati ons across plates. % A%{ ﬁ%I‘vilnth Kis | ess
than 20 nM thetﬁiﬁiﬂ}éd&%‘é’e‘?ﬂeﬁat ?%Ir‘u g ?18 d FB "h"M%nd reaction
times were Bficr egsmibtiso 4RD imihibiPood edloarasretehofpprtliitees three pl ates
were fitted to mﬁl@s.&wrepra&ﬁa@le@GUﬁiy&@yﬁQel@{ thar (SeHmpeirbiuyes

nonconpetitive orpincompet itiye oM Qthan, .5 well as insulin,
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(1) Rahfeld, J. Schutkowski, M, Faust, J., 10 Neubert., Barth, A, and
Heins, J. (1991) Biol. Chem Hoppe-Seyler, 372, 313-318. (2) Nagatsu, T.,

H no, M, Fuyamada, H., Hayakawa, T., Sakakibara, S., Nakagawa, Y., and
Takenoto, T. (1976) 15 Anal. Biochem, 74, 466-476. The foll ow ng

abbrevi ations are enployed in the Exarrpl es and el sewhere herein: 20Ph
=phenyl Bn =benzyli - Bu= i so-butyl Me =net hyl Et =et hyl 25Pr g OeddsRoodut yl TVS
=tri met hyl si |l yl FMOC= f | uor enyl et hoxycar bonyl Boc or BOC =

tert-butoxycarb ) Ogl&z1 =car Qo}g éQOé% or car bobenzoxy or

benzyl oxycar bo%h A = 5e RS I@rdl‘"r’rﬁfﬁ’y‘l’sf or mami deEt OAc
et hyl acet at eTH&%&Er ahydr of uran35TFA =tri fI uoroacetl c aci dEt 2NH=

di et hyl ami neNVMM =N- metthyb eiriphebi rieat- tB6 use QF Ohé QRfHpo3R84 dt- BULi

n-butyl i thium Mugt‘urgai ll%d'cUH})%tQ.%ﬁbQ& 102,= ?lo%l 'mnym xl.de TEA
trlethylamdg nEtl% t ar% ;f??i amno ropy -car éllmde
hydr ochl or i (or l[af’?s J(Cdl f‘ﬁf/lpj uﬁ8’f ?r%]é{WPEaﬁ?%’&ltism de
hydr ochl ori de) HEEFesr tMEBTHRO poslslfb}dréx(%@ﬁzbtof atelke hydircamentHOAT =
1- hydr oxy- 7- az adlenzobhi agidae e 30t IHB@Rer eawq{ed—addltlve anti-

benzot 11 azol - 1 ihwnin LELRX! RERALD%.BHOSER Y YiLDexal ugfgphosphat e i n =

m nutes) h or = hq L mcroliter g
grans) ng = mi I I i grar'r'wlg‘)3 %’r{)l?e’;aﬁﬁ?%‘se) besdenpgrnt="ay| p¢ 75 r3) neq =
m | | i equi val®&ntantihypeoolvdesiperganr eref¢rarlysat bivandde usattedsaq. -

aqueous 25 TLC metifiairmlhaalerph@hf@fmtrpgrra@mtg-ﬂgggr%pl gheperdiarmance |iquid
chromat ogr aphy .G/ h perfor mance |iquid chr omat ogr aphy/ mass
spectronetry N5 or = mass spectronetry 30 NVR = nucl ear magnetic
resonance np = nelti r‘?’&eﬁﬁl‘ﬁte PhEST ANGAL AR BraRpres fepr Bsgvanigeef erred 35
enbodi nent's of thwe conpemtidsof stBture06 wiitlober el elxanl aelgHfFA H2N N

15 ratio to biguanide within the range from about 0.01:1 to
about 100:1, preferably from about 0.1:1 to about 5:1.

The other antidiabetic agent may also preferably be
a sulfonyl urea such as glyburide (also known as
glibenclamide), glimepiride (disclosed in U.S. Patent No.

20 4,379,785), glipizide, gliclazide or chlorpropamide,
other known sulfonylureas or other antihyperglycemic
agents which act on the ATP-dependent channel of the JB-
cells, with glyburide and glipizide being preferred,
which may be administered in the same or in separate oral

25 dosage forms.

The compounds of structure I will be employed in a
weight ratio to the sulfonyl urea in the range from about
0.01:1 to about 100:1, preferably from about 0.05:1 to
about 5:1.

30 The oral antidiabetic agent may also be a
glucosidase inhibitor such as acarbose (disclosed in U.S.
Patent No. 4,904,769) or miglitol (disclosed in U.S.
Patent No. 4,639,436), which may be administered in the
same or in a separate oral dosage forms.

35 The compounds of structure I will be employed in a

weight ratio to the glucosidase inhibitor within the




O NC Step 1. 5 BocN COOEt Step 1 title conmpound was synthesi zed by
followng the literature procedure [ Stephen Hanessian, U rich Reinhold, 10
M chel Saul nier, and Stephen C aridge; Bioorganic & Medicinal Chem stry
Letters 8 (1998) 2| 23-2128] or with the foll ow ng nodifications.
L-pyroglutam c acid ethyl ester was N-protected as the t-butyl carbamate
(Boc20, DVAP or NaH) and then dehydrated to the 4,5-dehyg Origbel 26045 et hyl
ester in one pot by carbonyl reduction (triethyl borohydride, toluene, -780C
foll owed by dehydration (TFAA, lutidine). The title conpound was obtai ned
by cycl opr opanatirage ofrarhebdus-éhy dropraboitnel & :Ry | pestegabl £t 2Z&m CLCH2I ,
1, 2-di chl or oet hameut -d.3Gh. t& abutoee:det ail ed protocol is as foll ows:

Synt hesi s of 4, 5-deh -1 - i ter: s l.ut.am. ¢ acid et hyl
e>s/t er (200g, 1.27 le%(%\gcghg?{sng%% \r}gdglgﬁyéfu%%l ?t“éarxjs—.bgfgm%deg}é chl ori de y

and treated 25 SEBBEMASIQM YW tth FEPRterEOBIRY IS4FBatDéhat e (297 g, 1.36 nol)
and a catal y i C tBVAROiHis8giolk @r3lnwhyi-giiabetiergetenpercabare. After 6 h,
:Ee m xture Wﬁls iquﬁnﬁhégé_n%wzl\?arssgghich gﬁs_cﬁolbf‘sr- Jlgﬁoéerﬁs%ww%@dtbr! In_e and
e organi c phas s dr nd filtere rou short silica
gel colum to gie\%g\é\gﬁfng&?ﬁa%%z%cﬂe?kfgoscu-cfh_ iasp trrc?ﬁ'llﬁ %1?7‘1“% a@iaﬁneeﬁ hyl ester.
N-Boc- L- pyrogl deBReE: acifgzet iyl dsselosedsdn dI-S0. B2terA o5 was di ssol ved in
1 liter of toluaney2cuol)edrboiglifGzand (axeat epioyllihatoddi(@akeda),
t9 B' et hylt bor o%%/grmqguxﬁﬁsﬁﬁ-%LM@%sassl-(Qi%é!Z%@ea i @@F.) Plélaéhta@t@egddr ogvv' se over
m nut es. r , 6=l uti , , mol ). mas a dropwi se
fol | owed by DVA ’(53?20195'05356’1%'%%%‘“%05 %f%éﬁrﬁrlit’u?%;]lﬁav%ﬁgea ed TFAA
(157 g, 0.74 noléB73Ad BiHeereaey idswInasazareoWel 863 28 okt 128 ranbi ent
t enper at ur e overis3ghitadmemMtTrazanasITh-sot edoent/peEl OAC-sasd4sat er and the

organi cs were W t ague hear n rine and
driged ( Naz SO )WZ(?]AE??H t é!{léggt ?gﬁgﬁwgégli)i'cgﬁggﬁlgbgi u@a{a%t/gliqe'eq}lrgS g of
the crude 4,5-defyatopramerauetityl Pref e iKat %e%hﬁﬁ??rﬁg@d’ by flash col um

chromat ogr aphy erdogiitazongel with 1:5 ethyl acetate: hexanes to give |20 g,

75% of the ol efin. 207kycdRpReapadalf @Br@ttded1deiydbe- mpldiddnen ed hyl
ester: 4, 5-Dehydro-L:-pral.ine_ethyl,e - .0. 145 wgs.added to a
sol ution of neatweégéinra( . go éﬁ%tfgggﬁfoﬁ%lﬁlg% olrgi il'?le%no%@f?q&- d?tc or oet hane

at -15C. To thi $hei xeege ree %&‘d—@doaoﬁ‘rjorm 8B didfi bn RFEtETERA (102 g,
0.58 nol) ovir ZFoth aband ot.hel nixtabret stdalred at -15C for 18 h. The
reaction WatS guengh?ﬂm@@hlff_%wah%@t aﬁale@u%z_ehgﬁfrtgg&ahe ﬂ{l@mbhgwolbvent
was evaporated a e reactjo aken .up_jn.. ¢ e rine
and purified by C’sr}i FE3 gar E‘h?lgtrra § ‘r"%p%ﬁ/alugfl%ldlaatbgtté%vﬁ %Qggaﬁkge{t of from
20% 30 Et OAc/ heX@&Ee5Pe®R BEY6 Ft DG/ sza%&lettowg?glvéhﬂcamxgomwf of

di ast ereoneri caldtyuptiiee st.ep 1 title conpound. - 39 06 Cct ober 2004 Step

2. TFA  HN GLOEt To arfliddnpbuigl We QR-0Er 3R J%}cm@uag diphlyey, 1.61
mml ) in CHZC12 i(nl.5 nL) at rt. was added TFAl)(,l. m_

combination with a antihyperglycemic agent such as
insulin or with glucagon-like peptide-1 (GLP-1) such as
GLP-1(1-36) amide, GLP-1(7-36) amide, GLP-1(7-37) (as
disclosed in U.S. Patent No. 5,614,492 to Habener,

30 disclosure of which is incorporated herein by reference),
or a GLP-1 mimic such as AC2993 or Exendin-4 (Amylin) and
LY-315902 or LY-307167 (Lilly) and NN2211 (Novo-Nordisk),
which may be administered via injection, intranasal, or -
by transdermal or buccal devices.

35 Where present, metformin, the sulfonyl ureas, such
as glyburide, glimepiride, glipyride, glipizide,
chlorpropamide and gliclazide and the glucosidase
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5 The reaction m xture was stirred at rt for 2 h and evaporated. The
residue was diluted wwth CHZO z and then evaporated and re-evaporated three
times to give the title conpound as a colorless oil, 433 ny, 100%yield. 10
Step 3. BocHN N O COCEt To a stirred solution of
(S)-N-tert-butoxycarbonylisol eucine (372.6 ng, 1.61 mml) and

benzotriazol - 1yl oxytri pyrrol i di nophosphoni um hexaf | uor opg@gbpée2dd4 25 15
g, 2.42 mol) in CHzA 2 (6 nL) under nitrogen at rt was added

4- et hyl nor phol | (N 3.2.mo]). After. 5 mn, a solution of
Step 2 compound*{ r\h’ﬁ i écaé%oﬁﬁn‘?‘j RECAR f\iR/’l\/IctrOlﬁsf‘ﬁ]Lm JiB3FAD e n CHZCL2 (1
m.) was added. Aﬂmﬂaaaidllwml t pre quaddt nan be rtpleyedasnstirred 20 under
nit LogﬁlgcatZ Eoomfmm@ﬁaﬁyra& Q¥ SE A Kt abEFh@(arn@aeﬁi&xfbum;étwcﬁ &Aa%ré%i(l gt ed)

W t 1 40 e H 10 nmL
and brine (1 ?L%dﬁ 83\?%2‘ %\Ah@g e\%ggér%%]égﬁ %!I c!ﬁ?ﬁc\)ﬁ by flash

chr omat ogr aphy (1: 4 nt‘l’l’é BLE| E:hec‘i?r?ﬁo[ﬂﬁkﬂ B a colorless
oil, 530 ny, 89@m1ylceded in muntSO@mtnobbe 2004 Stap aboBocHN NoO COOH To a

stirred sol uti oabmt Sloep ?cp@aﬁpawdn{l%%omagg bel afifti iRk el NidVROHG(4 ML) and
Q

H20 (4 nL) at re. d LiO4d 5 H2 mol ). The reactlon
mxture was stirred l% gt over ﬁlnehrto (%O e%iz;rrl%osré?egy Wat er élo m.) was added

to the residue and eﬂ}}eéfét%’éle%ntth E‘B?O’-h(l’z“? @ nedjonapntigadthet icayer was
acidified to0~pkydntbhynagdoé nonpld &y &HS@ adbopyd sethThechs Irkygs dlnaini on was

extracted with 555&%0 olel(éé dHou¥ 3doo ng@w%ﬂéh%yy LAY g8%: Y&ite rvashed with
brine, dried over 04 an%lv(i\éago at e ive the title %Qr{pound as a
{

white solid, 44ﬁ)nr'r$(:f‘rl G986 Vi 88% KO N ® i stirred
solution of Step 4 cdMsaanBr{SOG h’gSUJGLIBB‘aW )e"ipﬁowl(% m.) at -15C under
ni trogen, was addeshidrebhy] rarophos 4l @@sizg rds, ihdOftedoby w@rd t hen

i sobutyl chllg)roggyg@ctl%n(g JetkTke s OrhceMml ) over 2 mn. Wite 20

precipitate was forme The reaction {n xtu was s%| rred at -15C under

nitrogen for 25 nin *§ RBTICoH DT %Il“ﬁ')}'a TBngSEETed Il )
was added. The peakthiusgahi fannuéapbensst bwre@lsadt adma@a‘tmatsm nifr‘Pr warmed to
rt and stirred é—icarﬁﬁleo‘iﬁh@iegﬂ'fon dheayheaet bOrentiexhUI€ asase2br ipeanehed by 4%

KHSQq to ~pH 4 gng er}gtr ﬁgtl@éjs 5'4&3792 é‘g@xbﬂecﬁb% 61'394 ; ts wer e

conbi ned, washed Wi th ed (NazS04)
and evapor at8d. 5P§J3r]|'f%zéa’l.”]i1tﬁ)f‘ B?ef FRRATPOBR bR REAPOTeR oﬁleﬁﬁ’ﬁ
Et OQAc/ hexane) gave th&hei¢trercenpodimdeascaagsitt ay calme R68a n&“,PAR%% yield. 5

Step 6 BocHN N Qa1 agonist such as AR-HO39242 (Astra/Zeneca), GW-409544
(Glaxo-Wellcome), KRP297 (Kyorin Merck) as well as those
disclosed by Murakami et al, “A Novel Insulin Sensitizer

25 Acts As a Coligand for Peroxisome Proliferation -
Activated Receptor Alpha (PPAR alpha) and PPAR gamma.
Effect on PPAR alpha Activation on Abnormal Lipid
Metabolism in Liver of Zucker Fatty Rats”, Diabetes 47,
1841-1847 (1998), and in U.S. application Serial No.

30 09/664,598, filed September 18, 2000, (attorney file
LA29NP) the disclosure of which is incorporated herein by
reference, employing dosages as set out therein, which
compounds designated as preferred are preferred for use
herein.

35 The other antidiabetic. agent may be an SGLT2
inhibitor such as disclosed in U.S. application Serial
No. 09/679,027, filed October 4, 2000 (attorney file
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CN To a stirred solution of Step 5 conmpound (248 ny,

1.38 mmol ) and

i mdazole (94 ng, 1.38 mmol) in dry pyridine (12 nL) at -35C under nitrogen
was added POC13 (0.26 nli, 10 2.76 mmol) dropwi se. The reaction m xture was

stirred between -35C to -20C for 1 h and evaporat ed.

CHzCl z (10 nL) was

added and white precipitates were fornmed. After filtration, the filtrate
was concentrated and purified by flash chronatography (3s0&bpResbmxane) to
give the title 15 conmpound as a colorless oil, 196 ng, 88%yield. Step 7
TFA H2N N O NC To a stirred solution of Step 6 conmpound (130 ng, 0.4 20
mmol ) in CHZC12MAYPNR)y wWhich igadnceipegated heredp)by rphereresoti on mixture
was stirred at etpXaring fosabee reagdt ontnhedeine was:fadded steowhy to a

pre-cool ed sl urEym@funNaHED3 frdc8d Ws it FREdB iALine gy Xt Ure was
extracted with %:I%R—I;i@lfC%tSG mL x 5), and the conbined CHZClz | ayers were 25
if1e

evapor at ed and

O%'y preparative HPLC to give the title conpound as a

white powderd 77 nmg. Bi¥esshherdankifiiabetio agengawitigtomey 2904 14 - 143C.
LC/ M5 gave the eprieallpodgiuyad imoredmbbiddon?22th ftofe Dhe iesibiedr conpound.

Exanpl € 2 5 Steps 1fonyl_'§‘ I HéN Nel\!_g'l BaN; (GRL Bt 8Porl atsi hi@cﬁ:@gaoyﬁ]d was
synt hesi zed by fol |l ow ?9 t he 18}3' |terature rocedur%g[iSt%?e hen Hanessi an,

U rich Rei nhol dV-M GRBIH TSI 8PF 13 dOst ’ptiett ' EPar |

STEERi ¢ &

Medi ci nal Cheni 3t rip%et eed .8 - ( ROOB)ca2108292ga]l N6 S9¢p12 UTFA HZN. N NC
The title cooapoainrkava@arpheparedofl (Bo2hep filconpound,, @APEOYisng the sane

procedure as that. I fQt I et - th
correct nol ecul git%%%%c%hpf?ﬁ%+%€%fgf%? e?hgglgéé ?Tegdh%‘ o%% ? - 4613

out herein. referred are the compounds designated

as preferred in the above application.

The other antidiabetic agent which may be

15 optionally employed in combination with the DP4 inhibitor

of formuila I may be a glycogen phosphorylase inhibitor
such as disclosed in WO 96/39384, WO 96/39385, EP 978279,
WO 2000/47206, WO 99/43663, and U.S. Patent Nos.
5,952,322 and 5,998,463, WO 99/26659 and EP 1041068.

20 The meglitinide which may optionally be employed

in combination with the compound of formula I of the

invention may be repaglinide, nateglinide {(Novartis) or
KAD1229 (PF/Kissei), with repaglinide being preferred.
The DP4 inhibitor of formula I will be employed in

25 a weight ratio to the meglitinide, PPAR y agonist, PPAR
a/y dual agonist, SGLT2 inhibitor, aP2 inhibitor, or

glycogen phosphorylase inhibitor within the range from
about 0.01:1 to about 100:1, preferably from about 0.1:1

to about 10:1.

30 The hypolipidemic agent or lipid-modulating agent
which may be optionally employed in combination with the
compounds of formula I of the invention may include 1,2,3
or more MTP inhibitors, HMG CoA reductase inhibitors,
squalene synthetase inhibitors, fibric acid derivatives,

35 ACAT inhibitors, lipoxygenase inhibitors, cholesterol
absorption inhibitors, ileal Na'/bile acid cotransporter

inhibitors, upregulators of LDL receptor activity, ATP
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06 COct ober 2004 Exanple 3 Step 1 5 OHCO HZNNNHHHCI HN \ Step 1 title
conpound was prepared by following the literature procedure. [WIlly D

Kol | reyer, U.S. Patent 4,183,857.]. 10 Step 2 O BocHN~N H H To a stirred
sol ution of (S)-N-tert-butoxycarbonyl- isoleucine (231 ng, 1 mmol) and
benzotriazol -1- yloxytripyrrolidi nophosphoni um hexafl uor ophosphate (780 15
my, 1.5 nmol) in CHZClz (6 nL) under nitrogen at rt was ggddetber 2004

4- et hyl nor pholine (0.33 nL, 3 mMmuvl). After 5 min, Step 1 conmpound (120 ny,
1 mol) was added in one portion. The reaction m xture was stirred under
nitrogen at rt overmighityaaadinthibntdrd utchdlestdryCHESIE: (30nefgry 20 washed

with 4. 1%KHSO (18cdiy) inBAVOQS, I\Bt@?ac(l@séaﬁ)estl%hm 6h4/8t), dried
(Nazs04) and evaﬁorated Pur%& %ﬁ%gg{lv q__yw];Is chr.omat ogr aphy on silica gel
- c

(2.4 x 20 cmco exane gaveél't’%e title conpound as a
colorless oil, 290 ng,MTé’Obn%kélt&rs LYY Y§aveersi@ 2Bckuster BEY nol ecul ar i on
[ (MtH) + - 29%] fiohibimerdesdiscdsednpound. Padent No065 Gtsober, 204 Step 3 O

HCIl)HzNaN4HMHH$1@eﬁ@%ﬁI9n7ﬁ xbyr ey of $rae9n@ bfoormomd 2(72_5200@i ? 7425h |
mol ) an in n r or an
evaporated unde F%%ﬁ,g’ grg%"(gljfrg rI%zo \r;gona d’ed t%é'{ r?g]ql‘gél%ue and a
preci pitate wasPhbemedio-EP 288 W83 deedit-&d ApRl tasitdonaierddneNe hree ti nes.

The precipitateopas7srisedfiled @etobéd i, Vveodhe rowt Ues corapentdidl0 as a white

powder, |30 2169 g,/fe/%ym' d)prérﬂ%x?rgé ;P@%ach%é\/&&aisgeféﬁegomect mol ecul ar

ton [(MH)+ ibitors Slsc?lsolslé 1n e c ung thEeX%[ggve patelrll"g\slaSndSt ep 1

applications.
All of the above U.S. Patents and applications are

incorporated herein by reference.

15 Most preferred MTP inhibitors to be employed in
accordance with the present invention include preferred
MTP inhibitors as set out in U.S. Patent Nos. 5,739,135
and 5,712,279, and U.S. Patent No. 5,760,246 as well as
implitapide {(Bayer).

20 The most preferred MTP inhibitor is 9-[4-[4-[[2-
(2,2,2-Trifluorocethoxy)benzoyl] amino] -1-piperidinyl]
butyl] -N-(2,2,2-trifluorcethyl) - 9H-fluorene-9-carboxamide

25 The hypolipidemic agent may be an HMG CoA
reductase inhibitor which includes, but is not limited
to, mevastatin and related compounds as disclosed in U.S.
Patent No. 3,983,140, lovastatin (mevinolin) and related
compounds as disclosed in U.S. Patent No. 4,231,938,

30 pravastatin and related compounds such as disclosed in
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OO
NCB

TFA  H2N-N TFA HzN-N ..~n~ NC NC (Exanple 4) (Exanple 4A) HN ~ HN NC
Step 1 title compound, as a 1:1 ratio of enantioners, was 20 prepared
by following the literature procedure. [WIlly D. Kollneyer, U S. Patent
4,183,857.] - 45 06 COct ober 2004 Step 2 O O BocHN~N BocHN-N .., ~u(~" NC
~ NC A slurry of (S)-Ntert-butoxycarbonyl-isoleucine (92.5 ng, 0.4 mmol),
1-[(3-(di methyl)am no)propyl]-3 5 ethyl carbodiimde(77 gg.08oBe@@dyd and
HOAT (54.4 ng, 0.4 mol) in ClCHZCHZCl (0.3 m.) was stirred under nitrogen

at rt for 1 h, then Step 1 conmpound ng, 0.2 mol) was added, foll owed
by Et3N (0. 015 UrE; PREEN®BP) .4 PH&. P2 ct%lé‘ﬁaﬁ?%@tlﬁlr endaze leteAr ed under
nitrogen at rt cbRpoweddiaghtiaricdbselein di.lsut edtartt WoEHAK2 8( 38419nd washed

with H20 (1 ), (aguepus NehCD3uk B ARA-bALG lnildss dhked djp2504) and
evaporated. Purificafion 2 | ash Eh{i t gra (o] SI|I gel (2.4 x 12 cm
colum, 2:7 Et G&c PR éﬁ?/’en PRETIE ﬁf)%d%o& 2% coI 8|‘I ess oil, 15 33
mg, 51% vyi elxd. fﬂwmm theckwedetr Pafl-e€atent Non §(IH)¥2. 322] for the

desi red conpoungri®k&fatd nOdQsdFAedHZNN STFAat &N NsNGS , agens36 N ( Exanpl e
4) (Examp e 48); ig Tg%f SbLYEA AGLULLAN ALa SR 2 COMANGEE0 M0, 0. 4

mmol ) in CHzd rt TFA The reaction m xture
was stirred at % 81‘08?3'2 2733 edctforr i ]P r%qﬁfﬁsl%j’ded slowy to a
precool ed sl ur rataghsNetHEO3NE 858 (Fpnkpo HRMiETamtat inTHEKMO&dre was 25
extracted wgh cﬁlé%%;ed Zinrrb ¥ . Datcabns omhoners {BHZEh2ohaier s wer e

evapor at ed and r| ed repar RLC, t he, tj td e conpounds as
al:1lratio of pPl{ k e(f(‘?yég %aatq%oggljlc} 22¢ e?%%r%%gb %‘Zdrrts 73%rr5| el d.

LC/ M5 gave the %tefl’éc‘i‘omﬁ &€t #C+ on [(l\/HrH) + - 222) for the desired
conpounds. Exanpl es 5t stueldkd synERéEM eNEnh BxisippisesBitable for

use herein include, but are not limited to, a-phosphono-

15 sulfonates disclosed in U.S. Patent No. 5,712,396, those
disclosed by Biller et al, J. Med. Chem., 1988, Vol. 31,
No. 10, pp 1869-1871, including isoprenoid (phosphinyl-
methyl) phosphonates as well as other known squalene
synthetase inhibitors, for example, as disclosed in U.S.

20 Patent No. 4,871,721 and 4,924,024 and in Biller, S.A.,
Neuenschwander, K., Ponpipom, M.M., and Poulter, C.D.,
Current Pharmaceutical Design, 2, 1-40 (1996).

In addition, other squalene synthetase inhibitors

suitable for use herein include the terpenoid

25 pyrophosphates disclosed by P. Ortiz de Montellano et al,
J. Med. Chem., 1977, 20, 243-249, the farnesyl
diphosphate analog A and presqualene pyrophosphate (PSQ-
PP) analogs as disclosed by Corey and Volante, J. Am.
Chem. Soc., 1976, 98, 1291-1293, phosphinylphosphonates

30 reported by McClard, R.W. et al, J.A.C.S., 1987, 109,
5544 and cyclopropanes reported by Capson, T.L., PhD
dissertation, June, 1987, Dept. Med. Chem. U of Utah,
Abstract, Table of Contents, pp 16, 17, 40-43, 48-51,
Summary .

35 Other hypolipidemic agents suitable for use herein
include, but are not limited to, fibric acid derivatives,

such as fenofibrate, gemfibrozil, clofibrate,
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Step 1 o TFA' HsN~N and Nc (Exa~le 5A) HN ° + HN NC NCB To a sol ution of
Exanple 4, Step 1 conmpound (150 ng, |1.39 10 mmol) in 2-propanol (0.8 nl),
was added NaCN (40 ng, 1.0 mmol ). The reaction mxture was heated to refl ux
for 3 h. After cooling to rt, the reaction m xture was evaporated and then
slurried in Et20 (5 nL). After filtration, the filtrate was evaporated to

give Exanple 4 15 Step 1 conpounds and Exanple 5 Step 1 gpoefibed®00440 ny,
939% as a 2:1 mxture of diastereoners, each as a racemc mxture. Step 2 O

O BocHN~N BocHNGN +.... . t¥ NG ~ %ICFZO 25 A slurry of _
(S)-N-tert-butoxycarbonyf: i SR ELEPTRE (5951 mMf1bFase Fafplthe like,
1- [ ( 3- (di net hyl PEPRYRS pr apy | el3sedy¢amobods ian désdB3sady in2u5. nmmol ) and
1- hydr oxy- 7azabeazait Nazob 6143506 Mprcdubdl NaAd heh i GHHIGKGL (2 m) was
stirred under nipiL@genRgat far 51 conpound mxture (139 ny,
1.28 mml) was l:idix’jed., %Eeb{feﬂa%d %%u(%tcs?g%%trsst %%6%@?%% ?:‘JLS?\F iXtdFe was
stirred undef nFPTEYeR°at2?d P5OEr feRRCexndSedhedesl | (Raddearide®rzes2 (30
m.), washed wi t el 1dpesdabidat Riratee@ontiersous ENaddCES 5050 (dn) nand bri ne
(ﬁo rrL% , dri ﬁd 6 oS Qfﬂi):ean&}@ﬁamgrﬁﬁ{eege&vﬂlilwef) iﬁ?xﬁir%@%@&ﬁé%%@z) .
chr omat ogr aphy ; ¢mcolum, 1: c/ hexane) gave
t he Exanple 4, %?%%Aﬁ)dgg%rg%utﬁ%%?zé@bﬁg) ,lsa}%“atsﬁghﬂllfl}oé'corrpounds (105 )
as a ratio of 1PHORHISRELERRoifEfFs. Roghe/) veagERRsYChedexiact Tamikecul ar i on
[(MrH) + - 320] Serydkw , dBsineeotoonpaundsazdlenSt 8pr 3ra@ivEA, ~ HZN. ~N NC
(fExg[rpl e25) 0 Tﬁéni'nalﬁtaabN@mtbaaiI'Sa:}J)QB_z(fM@BMCIigA@%)iﬁE? @S{aﬁ;g'tmriged sggug ion
0 ep 2 conmpownc . in at rt was adde
TFA (I ni). TheHQ?réég?i%%incg‘x?%%gﬁ\[/%/aé_dﬁwsrté&ué? rt**for 2 h. The reaction
m xture was adde®frisfadilgst o ndcpkebolasdds| apipimek, NeeHIEZ8n(2 g) in H20 (2
n). The m xtureesmgiextpantiedsul {dy1QdZ6424,( 4splirind), and conbined CHZCL2
| ayers werejgva deqqlwﬂn&mganﬁ%dbﬁepi@m%y %@cﬂ*glscdg%#ﬁéﬁ tfe 20

and _Ex 36, ny)

title conpound gave the

le 5 (36 Ny anpl e 5A . )
correct nol ecul rg'in%ﬁt[af‘fvﬂ%?‘l-')@%fzﬁorq‘?%eerd‘é‘ﬂ’r%fﬂm@orrpounds. Exanpl e 6

poly(diallyldimethylammonium chloride) and ionenes such
as disclosed in U.S. Patent No. 4,027,009, and other
known serum cholesterol lowering agents.

20 The other hypolipidemic agent may be an ACAT
inhibitor such as disclosed in, Drugs of the Future 24,
9-15 (1999), {(Avasimibe); “The ACAT inhibitor, Cl-1011 is
effective in the prevention and regression of aortic
fatty streak area in hamsters”, Nicoclosi et al,

25 Atherosclerosis (Shannon, Irel). (1998), 137(1), 77-85;
“The pharmacological profile of FCE 27677: a novel ACAT
inhibitor with potent hypolipidemic activity mediated by
selective suppression of the hepatic secretion of
ApoBl100-containing lipoprotein”, Ghiselli, Giancarlo,

30 cCardiovasc. Drug Rev. (1998), 16(1), 16-30; “RP 73163: a
biocavailable alkylsulfinyl-diphenylimidazole ACAT
inhibitor”, Smith, C., et al, Bioorg. Med. Chem. Lett.
(1996), 6(1), 47-50; “ACAT inhibitors: physiologic
mechanisms for hypolipidemic and anti-atherosclerotic

35 activities in experimental animals”, Krause et al,
Editor(s): Ruffolo, Robert R., Jr.; Hollinger, Mannfred
A., Inflammation: Mediators Pathways (1995), 173-98,
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25 CGeneral Method A: Parallel array synthesis nethods for preparation of
inhibitors fromcomercially available am no acids. As shown in Schene 3,
the ester 11, described in Exanple 1 Step 1, was saponified to the acid
with LiOHin THF/ H20 and converted to the anmde 12 by 30 treatnent with

i sobutyl chlorofornmate/ NW fol | owed by ammoni a in di oxane. The Boc
protecting group was renoved under acidic conditions usiggiOdfober 2008t hyl ene
chloride to give 13. The TFA salt was coupled to Boc-t- - 48 06 Cct ober
2004 5 butyl gl yci ne using either EDAC/ HOBT/ DMF or EDAC/ DVAP/ CHzCl 2 to give
14. The am de wesbldehpdr atRY Boct hRatwng r Fle. ;15AGAT nihhROCISYs m dazol e in

pyridine at -20fcadrtikiinahd V- H0pFOE QIR Wi ddentEA, im@ﬁgq; &t aanbi ent
t enperature touéﬁzorglggheﬂgoe?{ g(?&%;‘g. §q§§mazo% égnelrn %&gg%ﬁ (Exarrpl es

6-27) H~ HH H,,Hc
TFAHN H ~  CONHpeYR 9aA¢ chplgstepol - aHYfl Mema%cmw TEAHYN N O H° CONHp
O H, CN O H § C\ailgocto 126t erolem@El 2gefHEl. HRO OtheMEOHEt MzBeb-sedLluBIECOCI /| NVM
or i-BuOCOC! f f EAcgé inB9G: S6r ERAG. uﬂeﬁréﬂgﬁlaﬂn@ Qrena gl Et20 at RT c. TFA,

CHzCl 2, RT d. Bog ol ycine.and Lot EDA P, CHZOIZ e.
POCI 3, pyri di ne9n1|“nr1’l az%lg% aﬁ%@i gl 9?% ep 1 TFA HzN O

N NC To a stirr &¥CAR|-ufli olﬁe‘fﬁloEX‘aﬁbl%f £ S?@fi?sloéo?r%}ﬁ&u%&ddﬁ’ g, 5.49 mmol)
in 40 nL of a lpHemgEti-lWangk1waieaylswd Idpeany Rimethyhhsraessdedthi t hi um hydr oxi de

(0.20 g, 8.30 MBldncelNBypE@1e@Be b X bC NS 121 [ TR R eELaT OT 18 h and

th -
di fﬂt ed4\?\,1 th ChtaOrn:ttr%l?:%;yggnpg4 ngated 1Q:70G fQ" 254- 62T,h%rmr§(t9%r

(Taisho Pharmaceutical Co. Ltd).

The hypolipidemic agent may be an upregulator of

LD2 receptor activity such as MD-700 (Taisho
15 Pharmaceutical Co. Ltd) and LY295427 (Eli Lilly).

The hypolipidemic agent may be a cholesterol
absorption inhibitor preferably Schering-Plough's
SCH48461 as well as those disclosed in Atherosclerosis
115, 45-63 (1995) and J. Med. Chem. 41, 973 (1998).

20 The hypolipidemic agent may be an ileal Na'/bile
acid cotransporter inhibitor such as disclosed in Drugs
of the Future, 24, 425-430 (1999).

The lipid-modulating agent may be a cholesteryl

ester transfer protein (CETP) inhibitor such as Pfizer’s
25 CP 529,414 (WO/0038722 and EP 818448) and Pharmacia’s S5C-
744 and SC-795. o

The ATP citrate lyase inhibitor which may be
employed in the combination of the invention may include,
for example, those disclosed in U.S. Patent No.

30 5,447,954.

Preferred hypolipidemic agents are pravastatin,
lovastatin, simvastatin, atorvastatin, fluvastatin,
cerivastatin, atavastatin and ZD-4522.

The above-mentioned U.S. patents are incorporated

35 herein by reference. The amounts and dosages employed
will be as indicated in the Physician's Desk Reference

and/or in the patents set out above.
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equal volunes of ether and water (50 nL) and then acidified with KHSO4t o pH
3. The mlky solution was extracted with ether (3 X 20 nL). The conbi ned
ether S layers were dried over NazZS09 and evaporated. The residue was
stripped fromtoluene (2 X 10 nmL.) and dried under reduced pressure to give
the title conmpound as a thick syrup, 1.20 g, 96% 10 Step 2 To a stirred
solution of Step 1 conpound (1.20 g, 5.28 mmol) in THF @&008lcbef0045C
under nitrogen was added 4nethy|norpho|ine (0.71 nmL, 6.50 mmol ) and then

i sobutyl 15 chl oroforrrate (0.78 6.00 mmol) over 5 min. The reaction was
stirred at -15C for 3GH ﬁﬁomH?&GFlédO‘E ForspEa ah@®tt Featisyentien &#iddl uti on of
NH3 i n di oxane P80Oemloy28 imol weijhte wagdot tonthe Xypsr pidemsdt idgead at - 30C
for 30 mn, warnRérd prekeand, ﬁlkﬁi@Q&VQEﬂégmro Q@theg%Bli)ncozo m xture was
quenched Wlth cL &St? 1a%£)g Solle te!rg Sygptl}'om a t e)(()tract:_[e Wi th et her (3 X 50
n.). The con‘gl ned of gani ¢’ ffacti ons were V\B%Lh d % t " DAPRES rli%@d over
Na2S04 and concentr at é4e @‘Eﬁq RORAR} Be s ‘F“Fﬁsrbecéﬁmﬁvléhrmmdaphy on
silica gel witha&t@Atingave ddwe Seeght? a28 compiause, of . R gat B4, Skep 3 NHZ

- 50 06 Cclebera It N gfs oomC ound (0.90 g,
2,99 oty b Gﬁb@ 290 TR st Lt soLul iy ?é %e)e& Fmegpound (0.90 g

m xture was stifred at aBEL%}ber dfglﬁg\gﬂ'ﬁ‘?@ Eactl on mxture was concentr at ed
under reduced pressur&hg d4esagesdard farmpdatiomsodad the heoiigisenfica t hi ck
oi |, 0.98 g,10] 084entTha 10i be grsaduatiosesohhdifd edripen garehosgad st andi ng.

Step 4 10 An ovephsrd 84 4o- d’&‘sch@éédt geWas charged with Step 3 conpound
(56 ngy, 0.22 n’m)?l)J ﬁ"F but ox car onyl - ( L)tert-leum ne (53 ng, 0.23
d

mol ), di met hyl am nopy Cr‘%”‘g(eﬁ gforﬁ‘ué%t’rﬁﬂ?l forame efber 2 (4 nL). The
tube was 15 seahepPlirddenid tagegentathrephirredandherearedivalle,

1-[ (3(di et hy: ) 01 DWeprepyéd &temydn‘eanb@d}a& réddeléﬁﬁom_rrxﬁ& 44 gfml ). The
m xture was a shaker vortexed over ni ght e product was
purified bylgol ? p CJ<';1lsaglsext rac%zlgg%r usclr ng a United Technol ogy SCX col um (2
g of 20 sorbent in a E°FLO%RY GARINIFIRSAER ng CRELFERCOAI THHIE SCX i on
exchange col ummayndoes wbtessid/ eplogisty hge TH iGHZRLD Y Snndy, 30% et hanol

in CHzA 2 (5 Mlmoxﬁr&"/qﬂliehmrt@ie kandd &g 2réw dHolirafiTRighrgol, (10 ). The

product contain %tl ons pere Oa?:\(i %ra e quS)r reduced 25 pressure to

i C
gi ve the desir eagam Z’ B2 te P TTh By Fever £€ phase preparati ve

col um chr orfit of? R toh0@ ‘“F-NCO% $onrg %‘mdﬁﬁibol um gave the title
conpound, 50 ng (68% Wi ptelfjerriedr ofdlC abisage Cluid, t bodcts asCealletyt oel uti on from

30% net hanol /Wa&%&ﬁel-, Tl @oR020:3Q HIBLBANAIH ¥AESE /G InThfoitehbe 15 M N 5
mn. hold at 9Oé)om a:kout 1 t% %togtl:)egoozgg,df preferably from about 2 to
about 400 mg, and more preferably from about 5 to about
25 250 mg, one to four times daily.

For oral administration, a satisfactory result may
be obtained employing an HMG CoA reductase inhibitor, for
example, pravastatin, lovastatin, simvastatin,
atorvastatin, fluvastatin or cerivastatin in dosages

30 employed as indicated in the Physician's Desk Reference,
such as in an amount within the range of from about 1 to
2000 mg, and preferably from about 4 to about 200 mg.

The squalene synthetase inhibitor may be employed

in dosages in an amount within the range of from about 10
35 mg to about 2000 mg and preferably from about 25 mg to
about 200 mg.
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met hanol /water/0.1 TFA. Flow rate: 20 nL/mn. Detection wavel ength: 220.
Retention Tine: 14 mn. Step 5 eoo S An oven-dried 15-nL test tube was
charged with Step 9 compound (50 ng, 0.15 mmol ), imdazole (31 ng, O0.46
mmol ), and pyridine (1 nL). The tube was seal ed under nitrogen atnosphere
and cooled to -30C. Slow addition of 10 POC13 (141 ng, 88 uL, 0.92 nmol)
gave after mixing a thick slurry. The tube was nixed at o@@etbdr 2H0a and
the vol atil es evaporated. The product was purified by solid phase
extraction using a United Technol ogy silica extraction colum (2 g of
sorbent in a 6 nL col wmpyebyrrEs boadidupaphefowmat, esiah gntabsédd ea col um and

successi vely wa%a oM t By Gzt ab R me)ﬂméo/@él@trl&é{}!%aéen i GRS (3nL) . 7%

met hanol in CHZCl and ,12% The product
cont ai ni ng fracffof ‘éo‘Wér r?)‘Boa}bod‘{ 5";{ n@gﬁ‘f? alt%lé_%m%hc}; egfg%%]@écg]ﬁf“essure to
give the title 2boebrpdendbous &lyrIo6mmd SpEp RrefEARLLHANCD aPIE AA
oven-dried 15- nkot &isdutt ubemgpas charged with Step 5 25 conpound (0. 45 ny,

0.14 mml), OZOZ (1dbkecanbdTbiaf ladkabe I, ! GH AN ABXLA Qs

vortexed for 40 mn at with

l.u
ol bene (471 SAESEER i AR AR ARIOLEE SPBLLERAP SRR o | The
product was puriifi 2a dnpunevef sieoghabeutprl@phe aaldope o9 Uteh eheBRERXGYr aphy on
a YMC S5 ODS , 2@ r&m28bbutmesotdiibote gooengt he Exanple 6 conpound, 14 ny,

35% Purifi t|on con i i t f t hanol /water/0.1
ToA Lo 00% it hanol s wetsr Pore HYRSLERackil sihe, RRP HLE R 3

| d at 90%
met hanol / wat er / élROWnaPFoWW‘ﬁléorZH’ﬂ“/dﬁf‘ﬁ t Iﬂé:’t é&?‘?’fﬁ?e\ﬂﬁgl glnsgt h: 220.
Ret ention Tine: LOO mhibiEranplds ag- PenzievidapeepdeadivittivimsaaPno aci ds

avai |l abl e from goEERSSdAk nSRHTLES28860MG-08 {hiieops aneduselbsedExanpl e 6.
; ;53\ ‘0 ESNO:t Oberygg%gl\zg?%_w iﬁl?)z%\lo@é%r@é &RAMdaHn 7 ~ ~9~"11~3 0 2
15 WO 96/38144, and 15-LO inhibitors as disclosed by
Sendobry et ‘al “Attenuation of diet-induced
atherosclerosis in rabbits with a highly selective 15-
lipoxygenase inhibitor lacking significant antioxidant
properties”, Brit. J. Pharmacology (1997) 120, 1199-1206,
20 and Cornicelli et al, “15-Lipoxygenase and its
Inhibition: A Novel Therapeutic Target for Vascular
Disease”, Current Pharmaceutical Design, 1999, 5, 11-20.

The compounds of formula I and the hypolipidemic

agent may be employed together in the same oral dosage
25 form or in separate oral dosage forms taken at the same
time.

The compositions described above may be
administered in the dosage forms as described above in
single or divided doses of one to four times daily. It

30 may be advisable to start a patient on a low dose
combination and work up gradually to a high dose
combination.

The preferred hypolipidemic agent is pravasﬁatin,
simvastatin, lovastatin, atorvastatin, fluvastatin or

35 cerivastatin.

The other type of therapeutic agent which may be

optionally employed with the DP4 inhibitor of formula I
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240 9 O HzN 10 222 O HZN 11 222 O HzN 12 222 O ~NH 13 208 O HzN 14 ~ ~ 270

~0O HZN - 54 06 Cctober 2004 15 222 O- HZN ~H ~. 16 ~ 206 H O 17 256 HzN
0SS 18 ~ 268 ZNO ~H 19 ~ 220 NHOH 20 ~~ ~, 220 NHOH 21 O- 210 NHz
22 262 O HzN 23 ~ 242 HZN O - 55 06 October 2004 H 24 210

06 October 2004

10

15

20

25

30

35

may be 1, 2, 3 or more of an anti-obesity agent including
a beta 3 adrenergic agonist, a lipase inhibitor, a
serotonin (and dopamine) reuptake inhibitor, a thyroid
receéptor beta drug, an anorectic agent and/or a fatty
acid oxidation upregulator.

The beta 3 adrenergic agonist which may be
optionally employed in combination with a compound of
formula I may be AJ9677 (Takeda/Dainippon), L750355
(Merck), or CP331648 (Pfizer) or other known beta 3
agonists as disclosed in U.S. Patent Nos. 5,541,204,
5,770,615, 5,491,134, 5,776,983 and 5,488,064, with
AJ9677, L750,355 and CP331648 being preferred.

The lipase inhibitor which may be optionally
employed in combination with a compound of formula I may
be orlistat or ATL-962 (Alizyme), with orlistat being
preferred.

The serotonin (and dopoamine) reuptake inhibitor
which may be optionally employed in combination with a
compound of formula I may be sibutramine, topiramate
{Johnson & Johnson) or axokine (Regeneron), with
sibutramine and topiramate being preferred.

The thyroid receptor beta compound which may be
optionally employed in combination with a compound of
formula I may be a thyroid receptor ligand as disclosed
in W097/21993 (U. Cal SF), W099/00353 (KaroBio) and
GB98/284425 (KaroBio), with compounds of the KaroBio
applications being preferred.

The anorectic agent which may be optionally
employed in combination with a compound of formula I may
be dexamphetamine, phentermine, phenylpropanolamine or
mazindol, with dexamphetamine being preferred.

The fatty acid oxidation upregulator which may be
optionally employed in combination with the compound of
formula I can be famoxin (Genset).

The various anti-obesity agents described above may

be employed in the same dosage form with the compound of
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O HzN NC 25 ~ ~ 281 HZN ~O 26 ~ ~ ' 281 O NC ~ HzZN 27 ~ ~ 272 HO ~ HZN ~O
Exanple 27 HO H2ZN N O CN 5 Step 1 BnO BocHN N O CONHZ

(2S, 4S, 59) -4, 5-met hano- L- prol i ne carboxyl am de, TFA salt 10 (53 ng, 0.22
mmol ) was coupled to N Boc-L-Tyrosine-benzyl ether(82 ng, 0.22 nmol) using
PyBop (172 ng, 0.33 mmol) and N-net hyl norpholine (67 ng, 0.66 mmmol) in 4 nL
CHzCl z. The reaction stirred for 16 h, was taken up in Eg8etober2ped W th
H20, 1N aqueous HC, brine, then evaporated 15 and purified by silica gel
flash chromat ography to give the coupled product (FAB M+ 480). - 56 06
Oct ober 2004 St éprPule ANOHNLR Gibfprdne ®osThHe [uray. limmctegamsandehydrated to
the nitril e usi rggitenggasegatermtihorhndwn Whi ete faak! ewsi Exaapbsr 29) (FAB M+

462). 10 Step 3 N CN HN HQeL 806 [h ggqt_eg,lhgaperwlbeeg on\é@_s%cl eaved by

catal ytic 15 hydro en%y& S usi n%,lg/o,p I I um-on_carbon and 1 at nosphere
hydr ogen gas i nef\‘}Bgﬁ-Y Pt c‘?'l%.)t?mf. %oﬂ.w‘fﬁ’etg%a%“i SRPWRE R PEeTR] t hrough
celite and cdncépvertiam oy dre Gi:l 2anelr tekenobrelwitibloene featraes purification
(FAB M+ 372). 2018 £® A4 Adenblis), bromocriptine mesylate (Parlodel®,

Novartis),LHRH analogs, Lupron (TAP Pharm.), danazol,

Danocrine (Sanofi), progestogens or glucocorticoids,

which may be employed in amounts specified in the PDR.

10 The agent for polycystic ovary syndrome which may
be optionally employed in combination with the DP4
inhibitor of the invention may be 1, 2, or more of
gonadotropin releasing hormone (GnRH), leuprolide
(Lupron®), Clomid®, Parlodel®, oral contraceptives or

15 insulin sensitizers such as PPAR agonists, or other
conventional agents for such use which may be employed in
amounts specified in the PDR.

The agent for treating growth disorders and/or
frailty which may be optionally employed in combination

20 with the DP4 inhibitor of the invention may be 1, 2, or
more of a growth hormone or growth hormone secretagogue
such as MK-677 {(Merck), CP-424,391 (Pfizer), and
compounds disclosed in U.S. Serial No. 09/506,749 filed
February 18, 2000 (attorney docket LA26), as well as

25 selective androgen receptor modulators (SARMs), which is
incorporated herein by reference, which may be employed

~in amounts specified in the PDR, where applicable.
‘ The agent for treating arthritis which may be
optionally employed in combination with the DP4 inhibitor

30 of the invention may be 1, 2, or more of aspirin,
indomethacin, ibuprofen, diclofenac sodium, naproxen,
nabumetone (Relafen®, SmithKline Beecham), tolmetin
sodium (Tolectin®, Ortho-McNeil), piroxicam (Feldene®,
Pfizer), ketorolac tromethamine (Toradol®, Roche),

35 celecoxib (Celebrex®, Searle), rofecoxib (Vioxx®, Merck)
and the like, which may be employed in amounts specified
in the PDR.
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HZN O CN - 57 06 COct ober 2004 Step 3

N-[ N-Boc- L- Tyrosi ne-]-(2S, 4S, 5S) - 2- cyano- 4, 5net hano- L- prol yl am de was

di ssolved in CHzCl z and TFA was added at rt. The reaction stirred for 1 h
and was evaporated and purified by preparative HPLC as described 5 in
general nethod B (set out follow ng Exanple 29) to afford the title
conmpound (FAB M+ 272). Exanple 28 HO HZN N O CN 10 The ¢d Dcfobe?Pooynd was
prepared by coupling (2S,4S,5S)4, 5-nethano-L-proline carboxylam de, TFA
salt described in Exarrpl e 6 Step 3 compound with N-(tert-butyloxy 15

car bonyl hydr oxyval i neSoIRRPEE ORI RRYFS it eEevent iwat Aliedwathy| sil yl

chl oride and delrgdeeticon iof ttdnspaahee: iwint BuBOGK3 el skepetia, i N pyri di ne and

deprot ection (Nshg&Mdde rew&m&%argiza\e%'lbﬂlel@d&g%mn el u;iongxanrple

general nethod C £§EAEB t t he Iltlg conpoun

29 O HO- N NHz 5 ﬁ‘E? ¥ YﬁBb‘&CE’“‘I‘%ﬂ%%JéFine(l 20 g,
5.47 mmol) uéonwﬁF’éatt}r?e@HV\HmbtléPr Yuttykedimesriviosi | yiicthieyilke (1.67 g,
11.04 - 58 06mprdywdie in2 SuntaDbpe &itd eldni Alaze epR938 ny, 13.8 mmol) in

THF (17 nmL) was stirr Kk Y/ The sol vent was
evapor ated, and the c?%&%%tg?ﬂé% Bt S fqrgggégt%l QQ@& 10 nL). The

resul ting sol ut FORCaSRs 588135 I"‘&gth‘?\,\ﬁr tscf18F°szlsh an?hb‘“’@’d’l AplaRery
evapor at ed, anddﬁheaméecmserluahs very tdietmat eslisai phodHRCE2 50 nl) and

treated withoO. thatille,( 2%3On18prindheratde6h sl apabphespmsiaed méddbsbri ne and
dried over NQSO%@%%QY;@EA’E@RV“&%%% '18%9&" SHhtle v‘i%”%c’““éj as an oil

(1.8 g), which was use puri |cat|on +|on)
334 (MH). StepC? ?PW?WD giu¢$qortﬁpgjds and hydroxychloroquine, may b
optionally employed in combination with the DP4 inhibitor

of the invention, which may be employed in amounts
15 specified in the PDR.
The AIDS agent which may be optionally employed in
combination with the DP4 inhibitor of the invention may
be a non-nuclecside reverse transcriptase inhibitor, a
nucleoside reverse transcriptase inhibitor, a protease
20 inhibitor and/or an AIDS adjunct anti-infective and may
be 1, 2, or more of dronabinol (Marinol®, Roxane Labs),
didanosine (Videx®, Bristol-Myers Squibb), megestrol
acetate (Megace®, Bristol-Myers Squibb), stavudine
(Zerit®, Bristol-Myers Squibb), delavirdine mesylate
25 (Rescriptor®, Pharmacia), lamivudine/zidovudine
(Combivir™, Glaxo), lamivudine (Epivir™, Glaxo),
zalcitabine (Hivid®, Roche), zidovudine (Retrovir®,
Glaxo), indinavir sulfate (Crixivan®, Merck), saquinavir
(Fortovase™, Roche), saquinovir mesylate (Invirase®,
30 Roche), ritonavir (Norvir®, Abbott), nelfinavir
(Viracept®, Agouron) .
The above anti-AIDS agents may be employed in
amounts specified in the PDR.
The agent for treating inflammatory bowel disease
35 or syndrome which may be optionally employed in
combination with the DP4 inhibitor of the invention may

be 1, 2, or more of sulfasalazine, salicylates,
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OIBS O NHz 15 To a stirred solution of Step 1 conpound (333 ng, 1.0 mmol)
in 6 nL of CH2A z was added 1-(3-(dinethyl am no) propyl]-3-ethyl carbodiimde
hydrochl ori de (256 ng, 1.32 20 nmol). The solution was then stirred at rt
for 30 mn, followed by addition with Exanple 6 Step 3 am ne TFA salt (160
ng, 0.66 mmol) and 4-(di met hyl am no) pyridine (244 ng, 2.0 mmol ). The
solution was then stirred at rt overnight. The m xture \g§sQO#éiobet 2004 t h
CHzd 2 (S.m) and 25 washed sequentially with H0, 10%citric acid, brine,
then dried over NazS04 and evaporated to give the title conmpound (350 ny)
whi ch was used mdsaheuind uiAsheolPurpdd)cati DelnElc®, VHBS  stoli-Upgrs 442 (MHH) . -

59 06 Cct Obeéqu%gg‘fl SLIQ’LP:h?’mé‘% meﬁj:yed\l inla@msogge.scﬁfi%@ gyen-dri ed
10-mL round botton%ggflas vvas.chq(lr%ed with Step 2 conpound (350 ng, 0.79

mol ), i ni dazol €' %,Oktf%?él"rﬁm“),“"?p%/ id®n& (3 ni). The flask under
argon was cool ed to TBeCGISitoRCHdENFatdRI0PSEORPZOFEE I iR, My %8 nmol ) gave
after m xi ng a dgtickasiyramployee &l wompines ohOwhtixatheabrs 3GBibatod h and

the volatiles eyaperaigchn D.ahhey aethape {58k y@ILheRmdded and the
i nsol ubl e solid was renove

filtration. The organi c, | ayer s washed
with HZO 10% cTIHRE AEPP™a® n¥ennty &?881‘%%2 I@?%ﬁé%e#ﬁ{?a *'of sol vent
gave crude desi¢wdinonaré |dispdip83(Pidypnel®/ My, ralamfengUC MkH) . Step 4
O HON NHy CN 20(gviiskh®or aacef)i,c wactll «a3. Be ndnplegad atieshointa stirred

solution of ,Step 3. o] 330 my, 0.58 nmmol) in 3.3 nmL CH2A z. The
sol ution waé(?‘t h%ﬁecslt%lgg?e%pgth(ert or 30 min, a few drops of water were added

and the mxture nixt JPeC25r% M9 PBE F15 MGLBOH OLfTRES niB4eHFENas® di | uted with
CHzZC12 (5 nl) apithmreneentcst ednppdlicrioneditiedepresbareg contairiingk oil. The

product was purifd %mpuuﬁfé/%rfsgtp&&a&epgﬁwﬁlt bywmoungamwfat ogr aphy on
a YMC S5 ODS 20x100,. colum to giyve t %itg nound; .59 e, 17% 30
Purification cof Jtdllg"ﬁ]gpféraéﬁf%n?'%e)léﬁt Po}?\e rom | 8]8 .m%t Han%l 1wat ér/ 0.1 TFA
to 90% met hahol 1metserrigt oAt FEPharmagewdighelr o8 8Y et S i n; 5 nin
hol d at 900 met hen@ihawatesdtickl Tedmpdslionon atae b20fermuirhed Det ecti on
wavel engt h: 220, Ref,80LT OohvEntBohd Molid(6L/1MR8Sa FeHi@rs @0 (MiH). 5
General Method B;. d aLsen arranggarmryl sg&&%%e 1o aB(%g protected am no
aci ds. BocHN O—(E’d“fﬁ‘ éeﬁ%?aﬁ HBEROU B af FOrds "The guat €Fnary Boc- pr ot ect ed
amino aci ds. Examplapsidpe 4P ¢oft BeYe HedosinAd SPREEHAHTATEY" codPi ng ani no
aci ds of whieh Sshemd4, ce&omeoudndiRtesedeps emant atdny epe€yes opent anone was
ol efinated undef, HoINGL- FWIRNS £ORESd,088¢4 0 ALl opd b7 owhi chomes reduced
for example, in the form of tablets, capsules, granules
or powders, or they can be administered by a parenteral
route in the form of injectable preparations. The dose
25 for adults is preferably between 10 and 1,000 mg per day,
which can be administered in a single dose or in the form
of individual doses from 1-4 times per day.
A typical capsule for oral administration contains
compounds of structure I (250 mg), lactose (75 mg) and
30 magnesium stearate (15 mg). The mixture is passed
through a 60 mesh sieve and packed into a No. 1 gelatin
capsule. _
A typical injectable preparation is produced by
aseptically placing 250 mg of compounds of structure I
35 into a vial, aseptically freeze-drying and sealing. For
use, the contents of the vial are mixed with 2 mL of
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15 to the allylic alcohol 18 using DIBAL-H in toluene -78 Cto rt. Allylic
al cohol 18 was esterified with N-Boc glycine using DCC DVAP in CHZCl2 to
give 19. Gycine ester 19 was subjected to a Lewis acid nediated C ai sen
rearrangenent by conpl exation wi th anhydrous zinc 20 chloride and
deprotonation at -78C with lithiumdiisopropylamde foll owed by warmng to
anbi ent tenperature to afford 20. - 61 06 Cct ober 20Qk Setvyee 2604 Cener al
Met hod B, Exanples 30-47 O- - a ~b ~c Ot 017 18 Od O/ ~O-H-O- O-H OH
O~ 019 20 a. Triethyl phosphonoacetate, NaH, THF O Cto RT b. DI BAL-H,
tol uene, -78 C PbYRﬂD%?giNaBo%a@nf@i he,poGace DNMARNIERZN 2 RT d. Znd 2) THF,
LDA, -78 C to RprSpegrtlidn.Cycl opentylideneacetic acid ethyl ester. To a
flame-dried 500-nmL ro -:hat. f t aj ni of a 60%
di spersion in rri.nerali,_.dblgéljll?ﬂ%g%c!t?%tl%%gngg)é}?nﬁu?g%é'%flgﬁgydr ous THF at -
0C under argon WaESHO'Huged BT iGtRYT PSS Poohdacth 4Relil 28 8onsSaw8 ol |
1.10 equiv) dropusten ttirichgheasnraddihé mrteonheiionThé mhitbiteomast al | owed to
\(/v%th (r)rLrt ilgti m@hng_f&figaei&ddjotniseaﬁals JT4|_KIE vé\hﬁ&d)gtfbentr@‘ peycl opent ggon_e

: : [ . dr opwi over mn
15 through an gg?]?‘%’?%pn"‘?suﬁ%t?@gﬁge?ﬁ%’“m‘“ﬁ \3?% Q\%gg%gfg%%d ?gesti roat rt
for 2.5 h. Ethefefbed dasFrabed Raler- (100 nL) were then added, and the
| ayers were separated. The organi ¢ phase was washed successively with water

(100 nl) andobr ipge: £i10 i) of Bd:24nk g4} ay PEbpEeAseN At ed under 20
reduced pressure, gi ving 17. gg?)g‘(e%oa% ofr.tthl%ddegl rreq,iggt r A3.8 ceoA orl ess
oil. - 62 06 Cct ober 4 p ﬁ' _-%f(cll open?ylﬁ’(?enee ISR
flame-dri ed 500-(F  roiid-SEEerda@t f asK ienat ai Fidigys €58t dpeRPyl i deneacetic
acid ethyl estemrnfhdld wprel dBtamimek) &md H0@ bhrteavydsodissdenltuensvat - 78C
under argon vas ;added, QBAL- Fpd--89 #ilo.Qh fidse Nb§& Ulisen 4 Jl uene, 284
nmmol , 2.50 equi ) drorr%\éxzﬁr?%e_ov% a go gwerl od throu an addition funnel,
and the ni xt'dr e \RB89% aiPoleed £5 4 APEE°%% FsEiTHiNg for 18 h. The
reaction m xtur&leader hefheekbowiasdate thE@Cwvaankeiquetchtd@ B9rtife car ef ul

addi tion of 30 mouadhyslrraesl M@ cUpsovagsaibi DE-4 Groh, cdl NmBasheddL' s sal t
(100 m.) was ad t 1 | St L 0. i iC
reaction m xtur g‘%\?\/ggé%}ﬂeeﬁﬁgg%dﬂ}% Eitggy\,\?mé}eh%glé%%%%oﬁnf Cl}r%qg%cgg%fat ory
funnel, and the SPRYELdadtanstipadPAPed.9 #PE 6P g @t Ayer 2Wstthen washed
with brine (2000 smbrnarangdwédaZB80e¥rtednd Sodhd emmoatied smidaiter ezticed
pressure. Purifisgathofy osf bashraabdmachranet agrigpbyeé sidsi ca gel, CHzCl2 /

Bt Ot 10:1) 02y, 20,12, §,0.(92%De L 1P 8250166 @ LyLAS Alcohol as 2

discarded. Additional ammonium sulfate was added to the
supernatant to 80% saturation, and the 80% pellet was

25 collected and dissolved in 20 mM Na,HPO,, pH 7.4.

After dialysis against 20 mM NapHPO4s, pH 7.4, the

preparation was clarified by centrifugation at 10,000 X
g. The clarified preparation then was applied to 300 mL
of ConA Sepharose that had been.equilibrated in the same

30 buffer. After washing with buffer to a constant Az ,
the column was eluted with 5% (w/v) methyl a-D-
mannopyranoside. Active fractions were pooled,
concentrated, and dialyzed against 5 mM sodium acetate,
pH 5.0. Dialyzed material then was flowed through a 100

35 mlL Pharmacia Resource S column equilibrated in the same
pbuffer. The flow through material was collected and
contained most of the enzyme activity. Active material
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Step 3 (2-Cycl opentylideneethyl)-N(tent-Butyloxycarbonyl) 25 glycinate.

A" HO~O- N~O To a flane-dried 500-nmL round-bottoned flask containing 30
N-(tert-butyl oxycarbonyl)glycine (13.45 g, 76.75 mml) in 100 nmL CHzC z at
rt was added Step 2 conpound (8.61 g, 76.75 nmml, 1.00 equiv) in 20 nL
CHzC12, followed by dicycl ohexyl carbodiimde (16.63 g, mvol, 1.05 equiv) in
80 nmL CHzA Z. To this reaction mxture was then added 4 gg Gétober 2604t Ober
2004 di net hyl am nopyridine (0.94 ng, mmol, 0.10 equiv), and the m xture was
allowed to stir _overnight. The reaction m xture was then filtered through a
nmedi um si nt er ed 2P HS FePuRRRFENYRASHE PN RLITT Abt oo, Naai®Ocomilent r at ed
under S reduced7pf esswsely Theheccudeepradedt evaget ef bkt &fkdpyetil ash
chromat ography 6gid i9ar88kia Exa0egé Ft{OAG ra2Qnl cbPurhn Jcogf'réﬂé‘_ﬁgg hoho give
19.43 g (940) o;‘noweﬂ%erm reqltglc\éclcgr}{ln‘aensﬁt er as .a co orless oil. 10 Step 4
N-(tert-Butyl oxycarbonyl § T vi nyl ¢yt opent yl ¥ YcPheBYEEN OH 0 15 A
f1ame-dried 800fRECH ORIV BOIAGHYASE | ik KegRERId AP§oRRGHas adhakeed with zndl 2
(11.8 g, nmmol, puPdsteduieliand waenbodlelduene.cohlkentitadtddr.e wasifieat ed under
vacuum wi th vi gepopse Shish 5idkd 9naZe0td19Re-Of faralyods aces of noisture 20
with the distilling toluene, repeating this process (2 x). The flask was
then cooled to rt under argon, (2cyclopentylideneethyl)

N-(tert-butyl oxPeeah@fy PPuring Rapeptidyl3BeptidapesBVmpl ) was added vi a
cannul a as daosol uti orEriz@rlméBGamas'EgEedan{be&hgtéﬂdytt;uteta\l&%ntﬂheﬂo@@sEd to
-78C. 25 In a s - dr 00-; Ind- bot ont ai ni ng
di i sopropyl am ngp%%u%l%?%ﬁfgz.(%)onghi éﬁp%%oﬁh%%égﬁé(?gc was added
n-butyl Iithi um E¥43'EG 6L Bith t?.eSfM]s‘B’llg‘ﬁi Briifd cABkSHes, RAADILoNS. 5 equi v),
and the m xt ur econzigledowed & dinat nydlam@Cof or00301 m ¥ hefMokree30 S2ecool ing to
-78*. The |ithi wm ghissopp opylamangl ddike, gsoenat gty Was-then added vi a
cannula to the ] %t Wr ORW,S t steady.r over 40 mn,
and the - 64]19 ggtgoéélgz%gé ZrHO 43@%%?% %md %’e%c? i 6n- ext%ﬁr ggﬁéspgl | owed to
slowy warmto rt4andost F+"B\ePArght .2tTAE KeItesl FERUPEn Fib&edre was t hen
poured into a sepavaingdyyafdirenelymediénst edded tte 36801slofFtaz@ weild t he

resul tant organkgcsiidbiopi Mas WaghedeS;atesassl Y€l Yoo tBngdidikeIN HC1 and
300 L bri ne, d%l ecg N%ZSOF?% ct%ngscvg)encenrg_gag edd und%g. r.educgd pressure.
Purification by T asK8hr oneiography (st Fa g8, *TEWEELT n CHzA 2 with
0.5% HOAc) dlvesustgage( 92The PNt helelss Predhaichoc dt dipreictings a white
solid. (FAB Mhw29(jeashbeExanploe 30 fanepahidvkishag £MoRPeptiale coupling to
4, 5- et hanopr ol hoamde rain e cdebydiat i reand fLhpal dsprotecsian. HZN-N 15
O\,CIN The TFA_salt of am de %3 was coupled to a variet ofbrace C

quat ernary prot &8t €d "§AF nt? HriCdsPut g2 QEIBEO%C?JT?“DK’/IX—Sa? Y 0e8 give a
DL mxture of @vestibecdbpear RErthen Nit epal rrrlogamspccwadied. Ahe desired L
dihast_ereplmaasz\é\/aStmaQﬂaE@g\ramirc%Lmﬁosaha;tr%i a@isbhwn@waﬁeowmdedz_l ﬁr as
the nitrile c N ; ; at t W t
POC13/ i i dazol ea?lng}%yl&)iga?ﬁ%ﬂgts of éﬂl’pg;pgyuﬁgn%, o4 en(}fymg gat?arpngd

p-nitroaniline production was quantitated from the
standard curve. Compounds giving greater than 50%
inhibition were selected for further analysis.

30 For analysis of positive compounds, steady-state
kinetic inhibition constants were determined as a
function of both substrate and inhibitor concentration.
Substrate saturation curves were obtained at gly-pro-p-
nitroanilide concentrations from 60 pM to 3600 uM.

35 Additional saturation curves also were obtained in the
presence of inhibitor. Complete inhibition experiments
contained 11 substrate and 7 inhibitor concentrations,

- 35 -




25 -20C. The final target 23 was obtained by deprotection under acidic
conditions using TFA in CHzCl2. - 65 06 Cctober 2004 Schene 5, General -
Method CH,, Ha TFAHN H "CONHZ ~ OH BocHN 13 OH ,,H N BocHN , O H " CONH2
21\ H,, Hc --- NTFAHyN O H "CN 23 22 a. EDAC, HOBT, DVF b. POC13,
pyridine, imdazole, -20C c.TFA CHZCIZ, RT Step 1 N BocHN O CONHZ Exanpl e

6 Step 3 conmpound (877 ng, 3.65 mmol) and N- Boc cycl ope 0 acid,
described in Step 4 of 10 general nethod B (1.13 g, g)%y({)lfoﬁlét\gpgﬁ

di ssolved in 20 nL anhydrous DWF, cooled to OC and to this mxture was
(agdg(; SDAICZ(é 6«21t?1, t&igli’ﬂ’ﬂﬂe) defm{ﬂnh‘jdélﬁé %lcﬁrasﬁlblgteiz Farmabightand TEA

: and_the . reacti.qn o yarm.t
for 24°h. The PaReon TepE e e O 2 e e GRS ™ vashed
with HzO (3 x ZPNAeRtraridy veraoSHHrEe tnd- 6’uPYQf?’bdd 595191 ¢a™GRI 1 ash
col um chr onat ogrr@Ephincfd 93 OAC)0 tmdngi vRoolLe88day(a38%y bfcorsttéds 1 conpound
(M, 378). $1 ,phide’ phaBOCKNrO H tGNd t66the aBPrépticher e 20 oht epr 2

either competitive, noncompetitive or uncompetitive

inhibition.

(1) Rahfeld, J. Schutkowski, M., Faust, J.,
10 Neubert., Barth, A., and Heins, J. (1991) Biol. Chem.
Hoppe-Seyler, 372, 313-318.

(2) Nagatsu, T., Hino, M., Fuyamada, H., Hayakawa,
T., Sakakibara, S., Nakagawa, Y., and Takemoto, T. (1976)
15 Anal. Biochem., 74, 466-476.

The following abbreviations are employed in the

Examples and elsewhere herein:

20 Ph
Bn = benzyl

phenyl

i-Bu = iso-butyl
Me = methyl

Et = ethyl
25 Pr = propyl
Bu = butyl

TMS = trimethylsilyl
FMOC = fluorenylmethoxycarbonyl
Boc or BOC = tert-butoxycarbonyl
30 Cbz = carbobenzyloxy or carbobenzoxy or benzyloxycarbonyl
HOAc or AcQOH = acetic acid »
DMF = N,N-dimethylformamide
EtOAc = ethyl acetate
THF = tetrahydrofuran
35 TFA = trifluoroacetic acid
Et,NH = diethylamine
NMM = N-methyl morpholine
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BocHN N OCN 5 Step 1 conpound (1.38 g, 3.65 mmol) and i m dazole (497 ny,
7.30 mmol) were dried by toluene azeotrope (5 nL x 2), dissolved in 10 nL
anhydrous pyridine, cooled to -30C under nitrogen gas and POCl13 (2.23 g,

14. 60 mmol ) was added by syringe. The reaction was conplete after 1h 10 and
was evaporated to dryness and the remainder purified by two sequenti al
flash col um chronat ographi es over silica gel. The firstogoctyBer2bfao

Et OAc) was used to isolate the m xture of diastereoners (1.15 g, 88% from
t he by-products of the reaction. The second colum 15 (gradient of

25%Et OAC/ hexaned B850 "EPERe) HERARBS) was run to resolve the mxture of

di ast ereoners amd/proviadeddbid omgcotbdrhe desired Step 2 nitrile (MH360).
Step 3 HZN N 20 pebhON B £p; A oRpind (32 ng, 0.09 mmml) was dissolved in 1
mL of. CH2Cl12 a\rll\g 2} . af TFQa was added and the reaction 25 stirred for 30
mn at rt and wa& evagdfafétftd%dryness. The product was purified by
reverse phasé pEeparati-eehebtiimidéhe Oneagrapineroh-ea MMBisBidDS 20 X 250 nm
colum to give hdpecrafortihe TdA1sals- (diywepbhil)atadof pespyial eg-or i sol at ed

after evaporati ggh?{caqlbgggg a0 ntakE MR gy Wi th 30 ether) the title
conpound. Purification conditions: qr adient elutiaon from 100

net hanol / wat er / %87 TEARPETYE8, = 1 O8O ER¥ ¥BE1Z 26622 s REABT YSvat er/ 0. 1 TFA
over 18 min; 5 HPAT Hhal-dydtonod-peehenrrsitivdateyd 0.1 trifl uoroacetic acid.

Flow rate: 20 npipop.rdagtaetd grnvavel engt-h-y 220121 fyargliasns0- 39 were
prepared by the HF%%}ooq} u%“ﬁéiéﬁ%o%@ %Sg)%g% Met hod B and General Method C
c en obu

starting from c§ anoné, cyc none, cycl ohexanone, cycl ohept anone,
cycl ooct anone, Bi8-3 MUdUsB{HYI cycl opent anone, and 4- pyranone, 10

cycl opr opaneet hyl bemmacetaly (sicet one, and 3- pentanone respectively. Table 2
0 RN HzN NC 15;Ms Exaswple [M+ H 30 260 31 246 32 274 33 . 288 - 68 06
Cct ober 2004534 302 n§i 121§§teC% 36 276 w 37* 232 38 ° 239

pPL = microliter
g = gram(s)
mg = milligram(s)
mol = mole(s)
20 mmol = millimole(s)
meq = milliequivalent
rt = room temperature
sat or sat’d = saturated
ag. = aqueous
25 TLC = thin layer chromatography
HPLC = high performance liquid chromatography
LC/MS = high performance liquid chromatography/mass
spectrometry '
MS or Mass Spec = mass spectrometry
30 NMR = nuclear magnetic resonance

mp = melting point

The following Examples represent preferred

35 embodiments of the invention.
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3g 262 w * Step 3 compound was prepared by the nethod described in
Tetrahedron Letters 1986, 1281-1289. Exanple 40 5 Step 1 N-'"~ CN NHZ O OH
FHNOI Boc - 69 06 Cct ober 2004 Step 1 conpound was prepared enpl oyi ng
general nethod B starting from cycl opentanone and

2-fluoro-triethyl phosphonoacetate instead of triethyl phosphonoacetate. 5
Step 2 NN-"~ CN NHZ O 10 Title conpound was prepared by ggh®cteper 2064
coupling of Step 1 acid followed by dehydrati on and final deprotection as
described in general nethod C [ M5 (MtH) 278]. 15 Exanple 41 N''~ -CN F NHZ
O Step 1 O~0OH F NHBoc 20 Step 1 conpéunuplwd prepared enpl oyi ng gener al

nmet hod B starting from cycl obutanone and 2-fluoro-triethyl phosphonoacet at e

i nstead of triethyl phosphonoacetate. 25 - 70 06 Cct ober 2004 Step 2
N~"~-CNNHZ O5 Title conpound was prepgared by the peptide coupling of
Step 1 acid foll owed by dehydrat.'hg\n an { nal otection as described in
o

general nethod C. Ms (MtH) 264. HN
2

Step 1.

BocN

COOEt

Step 1 title compound was synthesized by following the
literature procedure [Stephen Hanessian, Ulrich Reinhold,

10 Michel Saulnier, and Stephen Claridge; Bioorganic &
Medicinal Chemistry Letters 8 (1998) 2123-2128] or with
the following modifications. L-pyroglutamic acid ethyl
ester was N-protected as the t-butylcarbamate (Boc;O, DMAP
or NaH) and then dehydrated to the 4,5-dehydroproline

15 ethyl ester in one pot by carbonyl reduction
(triethylborohydride, toluene, -78°C) followed by
dehydration (TFAA, lutidine). The title compound was
obtained by cyclopropanation of the 4,5-dehydroproline
ethyl ester (EtpZn, CICH,I, 1,2-dichloroethane, -15°C). A

20 more detailed protocol is as follows:

Synthesis of 4,5-dehydro-L-proline ethyl ester: L-
pyroglutamic acid ethyl ester (200 g, 1.27 mol) was
dissolved in 1.2 liters of methylene chloride and treated
25 sequentially with di-tert-butyldicarbonate (297 g, 1.36
mol) and a catalytic DMAP (1.55 g, 0.013 mol) at ambient

temperature. After 6 h, the mixture was quenched with
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10 Exanple 42 CN Step 1 O '~ ~OH NHBoc 15 Step 1 conpound was prepared
enpl oyi ng general nethod B starting from cycl opentanone and

tri et hyl phosphonopropi onate i nstead of triethyl phosphonoacetate. 20 - 71

06 Cctober 2004 Step 2 CN 5 Title conpound was prepared by the peptide
coupling of Step 1 acid followed by dehydration and final deprotection as
described in general nethod C. M5 (MtH) 274 10 Exanpl e ¢8 @utoBak Do@N Step 1
O ~OH NHBoc 15 Step 1 conpound was prepared enploying general method B
starting from cycl obutanone and triethyl phosphonopropi onate instead of

tri et hyl phosphonaacetat eari2® and2he or@iCcpbbes W2B04r StepN2.30:HZN N CN 5

jitle compound msf$£€£ﬁagdethgugm%, BEpH d8 180UPLdNGoQhnDleP glvaCT d Tol | oued
y dehydration and final deprotection as described in general nethod C. M
(MrH) 260. 323 g (100%) of N-Boc- L-pyroglutamic acid efhyl ester.
N-Boc- L-pyroglutamic acid ethyl ester ( 160 g, 0.62 mol)
5 was dissolved in 1 liter of toluene, cooled to ~78°C and
treated with lithium triethylborohydride (666 mL of a 1.0
M soln in THF) and added dropwise over 90 minutes. After
3 h, 2,6-lutidine (423 mL, 3.73 mol) was added dropwise
followed by DMAP (0.2 g, 0.0016 mol). To this mixture
10 was added TFAA (157 g, 0.74 mol) and the reaction was
allowed to come to ambient temperature over 2 h. The
mixture was diluted with EtOAc and water and the organics
were washed with 3 N HCl, water, agueous bicarbonate and
brine and dried (Na,SO,) and filtered through a silica gel
15 plug to give 165 g of the crude 4,5-dehydroproline ethyl
ester that was purified by flash column chromatography on
silica gel with 1:5 ethyl acetate:hexanes to give 120 g,
75% of the olefin.

20 Cyclopropanation of 4,5-dehydro-L-proline ethyl ester:
4,5-Dehydro-L-proline ethyl ester (35.0 g, 0.145 mol) was
added to a solution of neat Et,Zn (35.8 g, 0.209 mol) in 1
liter of 1,2-dichloroethane at -15°C. To this mixture was

added a dropwise addition of CICH,I (102 g, 0.58 mol) over
25 1 h and the mixture stirred at -15°C for 18 h. The

reaction was quenched with saturated aqueous bicarbonate
and the solvent was evaporated and the reaction was taken
up in EtOAc, washed with brine and purified by silica gel
chromatography using a stepwise gradient of from 20%

30 EtOAc/hexanes to 50% EtOAc/hexanes to give 17.5 g (50%)

of diastereomerically pure step 1 title compound.




10 Exanpl e 44 Ceneral Method D: Oxidative cleavage of vinyl substituent by
ozonol ysis. The protected cyclopentylvinyl nitrile 22 was treated with
ozone for 6 15 8 min and subjected to a reductive quench with sodi um

bor ohydride to furnish the hydroxynmethyl analog 24 directly. This conpound
was deprotected under acidic conditions with TFA in CHZC12 at 0OC to give
the target conmpound 25. 20 Schene 6, General Method D, Ey@orkstserdbo46, 48 HO
HO a _ b _ BocHN N~ BocHN N~ TFAHZN~-N~ O CN O CN O CN 22 24 25 a. 03,

MeOH CH2C12, 10:4, -78 C, then NaBH4, -78 Cto 0 C, 79%b. TFA: CH2Cl z, 1: 2,
O degrees C. - $t3p 2.06 Cctober 2004 Step 1 HO BocHN N O CN

Cycl opentyl vi nyl conpound prepared fpp St f general 5 nmethod C (I.28 g,
3.60 mmol) was dissolved in 56 nL of a 2: ture of CHzd z: net hanol ,
cooled to -78C and was treated with a stgof ozone until the reaction

m xture took on a blue color, at which tdaoogt NaBH4(566ng, |15.0 mol, 4.2
equi v) was added and the reaction was warnmed to 10 OC. After 30 mn, the

reactlon vas quenched wih 21k sat ated Adusaus, NalIS,and then varmed to

rt. The reaction i XtUre wds evaporat e en'up in EtQAc. A

smal | anount of ™ygd e nwalCaelded 5t BLYi &sdrtveasg r?éidieﬂo?%n(llcé BWd the | ayers
separated. The ﬁt@%@abay@ﬁ nixtwas whs edifNay 8@4)t fidt @r edarahd evaporated to

an oil that was PAH ed, byrhfls’zléblmé Wae &M&%@Wﬂit@@ﬁycgnaﬁdﬂﬂr% gel with
Et OAc to give 922 E?l‘%&o gg %ﬁgpoh ¢ é IZQBVQtO Step 2 HO H2N
N OCN Step 1 ¢9 Ade g, S8 s CAres divEd T 8o L of
CHzC12, cool ed totl@c:camgomrrcéatsea o karlges nleJof 438 rwreéﬁpy Xfﬁ%ltdl |1 ed TFA.

The reaction was conplete in 80 nmin and the mxture was evaporated to
dryness andol/@ % ecja by preparative HPLC (YMC S5 ODS 30 x 100 mm 18 minute
gradi ent 80% S FA"Sol v B to 100% Sol v , Solvent A = 10% MeOH 90%120-0. 1%
TFA, Solvent B = 90% MeOH 10% - 74

BocHN )N:y
(o]

COOEt

To a stirred solution of (S)-N-tert-butoxycarbonyl-
isoleucine (372.6 mg, 1.61 mmol) and benzotriazol-1-
yloxytripyrrolidinophosphonium hexafluorophosphate (1.25
15 g, 2.42 mmol) in CH;Cl, (6 mL) under nitrogen at rt was
added 4—methylmorpholine (NMM) (0.36 mL, 3.2 mmol).
After 5 min, a solution of Step 2 compound (433 mg, 1.61
mmol) and NMM (0.27 mL, 2.4 mmol) in CHpCl: ({1 mL) was
added. After addition, the reaction mixture was stirred
20 under nitrogen at room temperature overnight. The
reaction mixture was diluted with CH;Cl, (40 mL) and
washed with 4% KHSO4(10 mL), agueous NaHCO3(10 mL) and
brine (10 mlL), dried (Na,S0,4). and evaporated.
Purification by flash chromatography (1:4 EtOAc/hexane)
25 gave the title compound as a colorless oil, 530 mg, 89%

yield.

- 40 -



06 COct ober 2004 H20 1% TFA, coll ected product fromb5.1-6.5 mn) to give,
after lyophillization fromwater, 660 ng (71% of title conpound, TFA salt
as a white lyophillate. (MH264). 5 Exanple 45 General Method E: Oxidative
cl eavage of vinyl substituent by osm umtetroxide-sodi um periodate foll owed
by sodi um borohydride reduction to al cohol. The cycl obutylolefin 26 was
treated with osmumtetroxide and 10 sodi um peri odat e i pgD#tovet 2004 1: 1,
and the internedi ate al dehyde was isolated crude and i mredi ately reduced

Wi th sodi um borohydride to give 27 in 56%yvyield. Standard deprotection
condi tions usimgePFA afforded the target conpound 28. IS Schene 7, General
Met hod E, Exanples 45, 47 HO HO a b BocHN~-N~ ~ BoCHN~N~ ~ TFAHZN~-N~ O CN O

CN O CN 26 27 28 a.(0s04, THF: HzO 1:% 104; workup, t hen NaBH4, MeOH, RT.

56% b. TFA:CHzClI 2, 1:2, O degrees Ctq RT. 20 75 06 Cct ober 2004 Step
1 5N-Boc protected cycl obutyl vi r8dcHB NT npl e 31, prepared by general
method C) (0.16 g, 0.46 nmmol) wasdi ssol ved O nmL of a 1:1 mxture of

THF:water andtreated with GsO4(12 ny, c&® algmi) and Nal04(0.59g,2.76 mol,
6 equiv). After 2 h, the reaction m xturewas1l0diluted with 50 nL of ether
and 10 nL of water. Thelayers were equilibrated and the organic fraction

vaswashed one LiJ1g it {1 MALEDS. 6l uklgﬂep 4 Legbayer (MSQtandopncent rated to

give a dark oil". Tt e d treated with
NaBH4( 0. 08 g | 2. 798 imbt J1eOfhd4 A% G *f‘i?r Aidﬂﬁtﬁ? aQE & agde‘?trherot“so

m nwasdi | ut éd Vil0h (X Imgr, anth tmimell eackhcomerist GuBAEHES WRE hagiEGds NaHC03
sol ution. The rHtXtr@rgvé/ﬁﬁgﬂGUéﬂxd krapedardl.ayrsseseparatedasTheded gani ¢

fraction ves washed w iy a)ratgfacb@#%ha@goo 3 MiChs,) Thepr gani cs

wer e20dri ed ( and c concen rate ive 9 oft ep 1
conpound as a Woéﬁlla&ﬁreﬁa? a3 difygd %o ~p564£i<(5'8§f' %06 Qggé‘b 1 conpound
(90 ng, 0.26 nmopwiwas. didsohvEky isel8thdn ofsCeiaztedowted EL6AOC and
treated witfy 3 s gf {reshl yorbsidd EedAEAayERe WaactkhsResas taonpl ete in 80

m n and evapor ted to dr%/c{"n%%gr gﬁ?urfb%'/g\g?%f%?% %l‘,\éeﬂll—fltqt@e(w\/c S5

ODS 30 x 100 ra vent =
MeOH 90%+20- 0. 1%mPPAndSiﬂ \ﬁerfblBe =949 MH P00 TR 16%1% TFA, to gi ve,
after renoval of water, 50 ng (60% of title conpound. (MH+250). 10 Table 3

0 Step 5
BocHN N
(o]

CONH,

15
To a stirred solution of Step 4 compound (300 mg, 0.88

mmol) in THF (6 mL) at -15°C under nitrogen, was added 4-
methylmorpholine (0.12 mL, 1.06 mmol) and then isobutyl
chloroformate (0.13 mL, 0.97 mmol) over 2 min. White

20 precipitate was formed. The reaction mixture was stirred
at -15°C under nitrogen for 25 min and a solution of NHj
in dioxane ( 8.8 mL, 4.4 mmol) was added. The reaction
mixture was stirred at -15°C for 30 min, warmed to rt and
stirred at rt overnight. The reaction mixture was

25 quenched by 4% KHSO, to ~pH 4 and extracted with EtOAc (20
mL x 3). The extracts were combined, washed with brine
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R N HZN NC Met hod of Exanpl eRPreparati on[M +

Hl Ozonol ysi s/ 44~bor ohydri de264HOOsm um peri odat e/ 45bor ohydri de250HOzonol ysi
s/ 46

HCbor ohydri de2780sm umni peri odat e/ 47bor ohydri de292HOOzonol ysi s/ bor ohydri de48
292HO _ 77 _ 06 Cctober 2004 Exanple 49 5 Step 1 0 O NH I Boc Part A A
50-nL flask was charged with di hydro-4,4 10 di net hyl - 2, 3sfOstapei 2084 (5.0 g
, 39.0 mml ), acetic acid (10 nL), sodiumacetate (3.82 g, 39.0 mmol) and
hydr oxyl am ne hydrochl oride (2.7 g, 39.0 nml). The reaction m xture was
stirred for 2 h(Ht mit dneddieeitr adedl eyAderatesducker ifiiessiee Yo renove
nost of the 15 arfdn eoaahd.chtbrateyrmiphderl iagtpatiietanal ogavet ene (100 ni)
and the agueous. AMAseoRrlIACLed, Wil ELORE (3aXnd0 dik) i N OF gani s wer e
dri ed over Na2S04 and concentrated to a col orl ess oil Whi ch solidified on
standing. 20 Part B. A 200-nL round bottoned flask was charged with Part A
solid (@39 fmo$derared diluted with 80 nL of ethanol and 39 nL of 2N HCl1 (78
mol ). The mi xture was treated with 1.0 of 5% Pd/ carbon and the m xture
degassed. The flask was placed under t rosphere of Hz 25 for 8 h. The

m xture was filtered through celite arjd the filtrate concentrated to an off
white solid. 78 06 Cctober B@HY N O0-nL round bottoned flask
was charged with Part B solid and dil ut wifth fHF (50 nL) and water (15
m.). The mixture was treated with di-tePtbufyrdi carbonate (12.7 g, 117
mol ) and sodi um 5 bi carbonate (10 0 g, 11°HW mml) After 4 h of stirring
the m xture was diluted with nL of ethe f vat er.. Thelayers
were separated Shd tsﬁérﬁ?%asrﬂléltf?réccﬁ 5ﬁeﬁr{ é:d’mBQ}é?d r!\%é%f“%’nd1 ‘é8hcent r at ed.
The resi due wasmpui fnddimidazodsh(Tbimgam? cHt omat bgimaphy Brrsiinieca gel 10
with 30% Et CAc i1p haxages-IBcoinve 2 nQ0rgydnl2%@vadald poolf; $veps Iniconpound as
a white soli |rr n nd (1.00 g,
3.80 mmmol) |16] TEF%?%O%E PoP%lég %%lg%?%log)nm%gg@eega% 99{%&%% % ate (0.16
g, 3.80 mvl) ahdttasen- tCEItO(quTE) Ofl'hlehr@ 215GRORALSSt i FHE Za%/ 40C f or
0.5 h and t hen cbolwed Bod@D and, whhee FretipEtatas wercdivrmratded AfGedr yness and
the remai nder was; StiiiBREGHS @an THR d 2%k, cdidnereté¥ndapdrited BX) . The

I d I
AR ) et S o os (1285, ©

8. 36 15 compound as a colorless 011 mg, 88%

TFA . Hz"%/rq
o
NC

To a stirred solution of Step 6 compound (130 mg, 0.4

20 mmol) in CH,Cl, (2 mL) at rt was added TFA (2 mL). The
reaction mixture was stirred at rt for 2 h. The reaction
mixture was added slowly to a pre-cooled slurry of NaHCOj;
(3.8 g) in H,0 (3 mL). The mixture was extracted with
CH,Cl, (6 mL x 5), and the combined CH;Cl, layers were

25 evaporated and purified by preparative HPLC to give the

title compound as a white powder, 77 mg. 57% yield, mp =

Step 7

- 42 -



25 mol ). The reaction was stirred overni ght and quenched with 10 nL of
nmet hanol . "After 1 h of stirring the m xture was concentrated. An additional
portion of methanol was added and the m xture concentrated. The oil was
diluted with ether and 0.1 N HCL (pH 2). The layers 30 were equilibrated
and aqueous drawn off. The organic - 79 06 Cctober 2004 fraction was
dried over MySO4and concentrated to give 1.25 g (83% obDee&pbr 200gpound as
a colorless glass. Step 3 S The Title conpound was prepared by the peptide
coupling of Step 2 carboxylic acid with Exanple 6 Step 3 am ne, followed by
dehydr ati on andl4lefridt@ciLCEMS aga vruthe neek dert 180 Gawdpal ivetHYAHC, =MS ( MtH)
238. General Metiod by Gad aleyt ked Hyahipegeaat i on of vinyl substituent. As
shown in Schenme 8, the protected vinyl substituted am no acid 20 was
transforned to the 15 correspondi ng saturated anal og 29 by catal ytic
hydr ogenati on. using 10% Pd/ C and hydrdg§8ASat at nospheric pressure. Schene
8, Ceneral Method F, Exanples 50-56 \ a BocHN OH BocHN di O O 20 29 2~ a.
10% Pd/ C, 1 atm N2, MeOH, 12h, t00% Step 19 The
N-(tert-Butyl oxycarbonyl) (1" vi RghCyChgRent |
was di ssolved in 50 nL MeOH and pl aced ixn a
with argon. To 25 this m xture was add3:>10@6

fo

8

fine (2.23 g, 8.30 nmol)
Yenat i on vessel purged

A (224 ng, 10% w w) and the
reaction stirred under 1 atmHZ at rt h. The reaction was filtered
through celite and concentrated and - 06 COct ober 2004 purified by
flash col um chromat ography on silica gel wth 1:9 nethanol: CH2C12 to give
the Step 1 conpound as a glass. (FAB M+ 272) 5 Exanpl es 50-56 were
prepared by thesbﬂbﬂide coupling of am no agi.ds (where the vinyl
substituent has been hydrogenat ed accamoech £0 general nmethod F) followed
by dehydration and deprotection as descr|bed in general nethod C. 10 Table
4

COOEt

Step 1 title compound was synthesized by following the
10 literature procedure. [Stephen Hanessian, Ulrich

Reinhold, Michel Saulnier, and Stephen Claridge;

Bioorganic & Medicinal Chemistry Letters 8 (1998) 2123~

2128.]
15 Step 2
o
TFA - H,N\_/U\N o
DX

The title compound was prepared from Step 1 compound,

employing the same procedure as that described for

Example 1, Steps 2-6. LC/MS gave the correct molecular
20 ion [(M+H)® = 222] for the desiredlcompound.
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Rz O R~ N HZN NC Exanpl eRl, R2MS [ M+

H] 50Cycl opent yl 26251cycl obut yl 24852cycl ohept yl 290534- pyr anyl 278 54net hyl ,
met hyl 23655et hyl , et hyl 26456net hyl, et hyl 250 15 Exanple 57 ~( N NHy I[i O CN
The title conmpound in Exanple 57 was prepared by the peptide coupling of

t he i sopropyl cycl obutane am no acid - 81 06 Cctober 2004 (where the

ol efin substituent has been hydrogenated according to gesgEdatogdtdood F)
foll owed by dehydration and deprotection as described in general nmethod C
5 Exanple 58 ~( N NH~ 4 CN The title conpound in Exanpl e 58 was prepared by
t he peptide coupling of the isopropylExmellepént ane am no acid 10 (where the
ol efin substituent has been hydrogenated according to general nethod F)

foll owed by dehydration and deprotection a8 described in general nethod C
M5 (MtH) 276 15 Ceneral Method (ﬁc¢;2nino ci ds synt hesi zed by Asynmetric

Strecker Reaction. Conmmercially availablé a | carboxylic acid was
esterified either in MeOH with HClL at flux Qr i ng ‘
trimethyl silyldi azonet hane i n Et 20/ met hanol togdgive 30. The ester was

reduced to the 20 al cohol 31 with LAH iy THF &d then subjected to a Swern
oxi dation to give al dehyde 32. Al dehyde 32 was transformed to 33 under
asymmetric Strecker conditionsTwih RCN, NaHASU3 and R-(-)-2-phenyl gl ycinol.
The nitrile of 88%Rws hydrol yzed under strongly acidic conditions 25 using
12M HCL in HOAc to give 34. The chirHfl aiNi IN\ary was renoved by catal ytic
reduction using Pearlman's catal yst in acldi £\nmethanol under 50 psi

hydr ogen to give 35 and the resulting am no oup was protected as the t

Step 1 title compound was prepared by following the
literature procedure. [Willy D. Kollmeyer, U.S. Patent
4,183,857.1.

10 Step 2
0

H
BocHN\\v,/u~\N

>/II:
I

To a stirred soclution of (S)-N-tert-butoxycarbonyl-
isoleucine (231 mg, 1 mmol) and benzotriazol-1-
yloxytripyrrolidinophosphonium hexafluorophosphate (780
15 mg, 1.5 mmol) in CHyCl, (6 mL) under nitrogen at rt was
_added 4-methylmorpholine (0.33 mL, 3 mmol). After 5 min,
Steb 1 compound (120 mg, 1 mmol) was added in one
portion. The reaction mixture was stirred under nitrogen
at rt overnight and then diluted with CH;Cl, (30 mL),
20 washed with 4.1% KHSO; (10 mL), aqueous NaHCO; (10 mL),
brine (10 mL), dried (Na;S0O,) and evaporated.
Purification by flash chromatography on silica gel (2.4 x
20 cm column, 1:3 EtOAc/hexane) gave the title compound
as a colorless oil, 290 mg, 90% yield. LC/MS gave the
25 correct molecular ion [(M+H)® = 297] for the desired

compound.
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butyl carbamate to give 36. 30 - 82 06 COct ober 2004 Schene 9, Ceneral

Met hod G, Exanples 59-64 a b H-COyC OHC 30 31 OH 32 HO~ d \ N CN H 33 ¢ HO~-
\' . NCOYH/ HHCO 34 f HO HyN COyH BOC-HN COyH 35 36 a. LAH, THF, 0 Cto
RT, 96%b. CICOCOCI, DMSO, CHzClz, -78 C, 98%c. R-(-)-2-Phenylglycinol)
NaHS03, KCN d.|2M HCl, HOAc, 80 C, 16h) 78 %e. 20% Pd(OH)2, 50 psi Hz,
MeOH: HOAc, 5:1 f. (Boc)20, KzZC03, DMF, 92% 2 steps StepglottoberBG6¥C s 10
15 Adamant ane- 1-carboxylic acid (10.0 g, 55 nmol, 1 equiv) was dissolved in
a mxture of Et20 (160 nL) and MeCOH (40 nmL), and was treated with
trimethylsilyl diazonmethane (2.0 Min hexane, 30 nL, 60 mmol, 1.1 equivV)
and stirred at gtefar 3 h. The volatiles were then renmoved by rotary
evaporation and the product purified by flash colum chromat ography on
silica gel (5x15 cm) with 40% CHz(l %{ggexan s to giyve the product as a white
crystalline solid (10.7 g, 100°/c) tgber 2004 Step 2 OH Step 1

compound (10.7 g, 0.055 mmol, 1 equi v)/§ @X]
H

The reaction mixture of Step 2 compound (220 mg, 0.74

5 mmol) and 4 M HC1l in dioxane (1.5 mL, 6 mmol) was stirred
at rt for 2 h and evaporated under reduced pressure. Et;0
was added to the residue and a precipitate was formed.
Et,0 was decanted and this was done three times. The
precipitate was dried in vacuo to give the title compound

10 as a white powder, 130 mg (76% yield), mp 205-206°C.

LC/MS gave the correct molecular ion [(M+H)" = 197] for

the desired compound.

Examples 4-4A

15
(0]
E; p;’ + 5
Loff 5
/> NC /> NC
(Example 4) (Example 4&)
Step 1
HN
Lt

NC NC\\\

Step 1 title compound, as a 1:1 ratio of enantiomers, was
20 prepared by following the literature procedure. ([Willy
D. Kollmeyer, U.S. Patent 4,183,857.]
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5 dissolved in anhydrous THF (150 nlL) under argon and was treated with a
solution of LiIAIH4A (1 Min THF, 69 nL, 69 mml, 1.25 equiv). After stirring
at rt for 1.5 h, the reaction was cooled to 0C and quenched sequentially
with HzO (5.1 nmL), 150 aq NaCH (5.1 nL), and H20 (10.2 m). 10
After.stirring at rt for 15 mn, the slurry was vacuumfiltered, and the
solids washed with Et OAc (2x100 nl). The filtrate was cQga@ebbéi 2004y
rotary evaporation and the resulting solid purified by flash col um

chr omat ogr aphy gn Si Ilca gel (5x15 cm with 10% 15 Et QAc/ CHzZO z. This
afforded the StapR22 product as gywhite solid (8.74 96s). Step 3 OHC 20
An oven-dried 3- neck flask equi p ed wth 125-nlL ad tion funnel was charged

wi th anhydrous CHzd z (159°y; ydr ou$® , 0.145 nol, 2.5
equi v) under argon atnospher and oo gp *o -78G% Sl ol pwi se 25 addition
of oxalyl chloride (6.7 m_,}(;;>)§ nol .32 equi )Nf:o d by stirring
for 15 mn provided an activat/ed DMSO adduct ThIS was treated with a
solution of Step 2 conpound (9.67 g, 58.2 mmuol, equiv) in dry CHzA 2 (75

nL) and the reagtion all for _ resulting white

m xture was the% ?reatyeagmf%pw st(earwk%%of(?'ca{hﬁc’npgrﬁsn@e x0.'5 L%g 0.291 nol, 5
equiv). After -m34 0.4 pBobt dbér(3260%4!‘e:’}byhﬁi“m9hér%dﬂl Ag bath was renoved,
and t he reacti oatlgpleachedi seigeant ied,| W .wi frblgokdd 2094Taqg SKHE RS 025 nl) and

coltﬂ Etzgo(I(280%31)Afltneeléﬂlizlchgdlngoag ki) A5 ;t‘ilfydela I_Il_n@efnrﬁttUEEeﬂ’\@st di | uL eg
W e layer e or gani cs were washe
organic wth cofl /oag Kﬂﬁ%oz??%%l{?d:oﬁﬁ ’g(ﬂd(%éaind aJc}eZNgff?fl The
organi cs were defieatl,(Maz5095d bivi Etér ¢8- @hd rdent ehtmetéd. TFH% resi due was
purified by fl asba&Glowmighi@whegs@ptedoinddd nGargedn @ExE0 cm) with CHzd 2

t th t 4 t 4 HO- N
0 1e LSRR S IGO0 o R 10, 0 9 1)

(145 m) and coB#Cedlt’BLb'CaqFﬁguﬁlWPé M&)t?%%tbéd“ﬁn th Mdmsesies. 95 g, 57
mmol , 1 equiv), (KGNO(Y.chdgeva®Pmamel, 1BwW4féqation banélastsol uti on of
(R - |( . ) phenyl ?l &ﬁfcﬂ&lto(ggagﬂly Gbn ?Zlﬂf@'g,ell (BOUIV 21 & Mliﬁ]dm(ﬁ@ 20 m_) $Ee
resu in m xtu LI e . e

g B délvaﬁlextanef oAl che {00 e2clupdfiBnaL of Iuisd LOr o6 h

m xture was coo m xi ng for 15
nmn the |ayéfs Q\érf@rsé’éaré%"e]dj THE/ %% 8565t hs SOEFBRT \K%?sleé}%%"f‘%cltoé‘d with

Et OAc. The conbil weeh)Et ©A28xfpactse wesér@b osmpbediwi th brine (50 nlL), dried
over anhydrous Na2804 filtered and the filtrate concentrated. The product
was purified by £I col utm chromat ogr aphy on silica gel (6.4x20 cm vvlth
20% Et OAc/ hexand&®R o give the desired (R S) product @s a white solid (1I.

g, 37.4 mml, 65%: 30 M5 me 3Ig (MH)+. 85 %tober 2004 Step 5 HO~

HCl N CO/H H The St efFA4 HiN 45765 g ated in conc. 5
HC1 (120 m) and HOAc (30 ni) ~at 8 C or +18 h Whl cl t he reaction
was cooled in an ice bath. Va “uffat i on of uI Ing precipitate

af forded the desired product 5 V\/mte solid (5 14 mmol , 78%). M
m e 330 (m+H) + (Example 4) (Example 4A) ’ .

20 To a stirred sclution of Step 2 compound (30 mg, 0.4
mmol) in CH,Cl, (0.5 mL) at rt was added TFA (0.5 mL).
The reaction mixture was stirred at rt for 2 h. The
reaction mixture was added slowly to a precooled slurry
of NaHCO; (0.8 g) in Hy0 (1 mL). The mixture was

25 extracted with CH,Cl, (2 mL x 5), and combined CH;Cl:
layers were evaporated and purified by preparative HPLC

to give the title compounds as a 1:1 ratio of
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10 Step 6 HCI HyN COyH The Step 6 conpound (5.2 g, 14 mmol) was di ssol ved
in 15 MeOH (50 nL) and HOAc (10 nmi), and hydrogenated with HZ (50 psi) and
Pear|l man's catal yst (20%d(OH)z, |1.04 g, 20%ww) for 18 h. The reaction
was filtered through a PTFE nenbrane filter and the catal yst washed with
MeOH (3x25 nlL). The filtrate was concentrated by rotary evaporation 20 to
‘afford a white solid. The product was used in Step 7 W tpeWctbber II4
purification. Step 7 BOC-HN- ' COyH 25 The crude Step 6 compound (@ 14 mmol)
was di ssol ved in anhydrous DVF (50 nlL) under argon and treated with KzC03 -
86 06 Qct obefiZEGAPBeTD @2 B2 Ml Yl?:l‘é-quW?M%\rﬂﬂive the correct

di -tert-butyl di eardxenateids3.[|(#+g) " EH2anDIforl tegies) raadaimpangos. at rt.
After 19 h, the DVF was rem)ved by rotary evaporation (punp) and the
residue dried further under reduced_pressure._.The 5 residue was nmxed with
H20. (100 nL) and EtzO (100 ni), théﬁ@ﬁé—gééfarat ed, and the alkaline
aqgueous WithSEt20 (2x100 nL) to renove the by-product fromthe

hydr ogenol ysi s step. The aqugous was cooled to OC, dilyted with Et OAc (200

m.), and stirred vi o ' 10 car ef ul | yrrac P e aqueous to pH
3 with IN ag HCL. The Iaya‘s s ted angqt he aqueofis extr cted wi th Et OAc
(100 nL). The conbi ned tr s were washed wit ,ggl ne "'(50 m.), dried

(NazS04), filtered and the leItrate concentrated by rotary evaporation. The
residue was 15 purifieddEym3e fl ash col um (5x1@xHiple Wt h 5% MeOH CHZCl z
+ 0.5% HOAc. The pfroduct was chased W th hexamesto afford-—the product as a
white foam (4. 09tep 113 mol, 92 %) : MS nle 3I0(m+|—|) +. 20 Exanple 59 TFA
HyN NN ~" C The title conpound H arrpl_g 59H pr epar ed by the peptide

coupling of the Step 7 conpound neral e ho »25 G fol |l onwed by
dehydration and deprotection de bed i nggen# H%tl met hod C. M5 me 300
(mH)+. _ 87 _ 06 October 2004 Step 1 5 Effarrple 60 HO H2Ni |1 N O NC

To a solution of Example 4, Step 1 compound (150 mg, 1.39
10 mmol) in 2-propanol (0.8 mL), was added NaCN (40 mg, 1.0
mmol). The reaction mixture was heated to reflux for 3
h.. After cooling to rt, the reaction mixture was
evaporated and then slurried in Et;0 (5 mL). After
filtration, the filtrate was evaporated to give Example 4
15 Step 1 compounds and Example 5 Step 1 compounds (140 mg,
93%) as a 2:1 mixture of diastereomers, each as a racemic

mixture.

Step 2

/Ih

I e,
O
=

BocHN : BocHN

A slurry of (S)-N-tert-butoxycarbonyl-isoleucine (595 mg,
2.57 mmol), 1-[(3-(dimethyl)amino)propyl]-3-
ethylcarbod11m1de(493 mg, 2.57 mmol) and l-hydroxy-7-
azabenzotriazole (350 mg, 2.57 mmol) in C1CH,CH,Cl (2 mL)
25 was stirred under nitrogen at rt for 1 h, then Step 1
compound mixture (139 mg, 1.28 mmol) was added. The

20
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HO BOC- HN ~COyH A sol ution of Kwvn09 (337 ng, 2.13 mmol, 1.1 equiv) in 2% aq
KOH (6 nmL) was heated to 60C and Step 7 conpound in general nethod G (600
ng, 1.94 mmol, 1 equiv) was added 10 in portions, and heating increased to
90C. After 1.5 h, the reaction was cooled to 0C, EtOAc (50 nL) was added,
and the m xture was carefully acidified to pH 3 with 1IN HCL. The | ayers
were separated and the aqueous was extracted with Et OAc gbxctober 200

conbi ned organic 15 extracts were washed with brine, dried over NazS04,
filtered and concentrated. The residue was purified by flash colum

chr onat ogr aphy BIPEitPncalgelre( Ba8yers reafl widelr 204206RY, rt3% (200 nl), 4g
(200 mL), and 5&vdRGhblandVeBkh GHZAG2d+w O D WHEAG. (3AfiIer Wselat i on of the

20 product, thew{g%tn(ﬁg(i)a‘lzlo §) chased. yid @%géﬁgoq\%&g a}flf)o a ghi te solid
(329 gy, 510): N5 mlé 326 (mH) +. Step 2 NN OONR2 88 . 06
Cct ober 2004 The 'Septl ‘Eldnpgaﬂd(%@rg%, aRd Z¥apfbE Y equiv) was dissol ved
i n anhydr ous> DMRifG cat}onurdef lasiyeirrandt cnwipbd ¢ QCicTheef dll éwk ng wer e
added in order:2@ExaTpbeukh,Shiep Br@R/hekdRd Mave lerd’ BXERb1e 1a,1seqyiv), HOBT

(520 ng, 5 ~ 3.85 3,.L.equiv), E I 2. 61 2.1 _equiv),
and TEA (0.54 ,Coﬁggh%#,o ggﬁ eaqnﬁil %g r%J‘rn:%éL%r ggmcﬁfolug%sm%urm %w%% al | oned
to warmto rt overtitghet and CHBSENEMERBYedUYSr ¢ FPRVEYTEEE on (punp) .
The remai nder weslegniled far t(M#rHLUndeB2¥advunthd hesiesd duapbOnadas di ssol ved
in EtOAc (19 nL), washed with satd aqg NaHCO3 (50 nL) and satd ag Nad (25
m.), dried over tanh drous NazS09, filtered and concentrated by rotary
evaporation. The ep?r duct wasg,purified flash col um chrgmatography on silica
gel (3.8x15 cm vvitn:Aa 'gr%gi;gﬂt | S of 6~ (200 nl) v/0 (200 m.), and 8% 500
nL) MeOH CHzC12 to give ™ hepr t as a whitdFaol (4 , .06 mmol,
85%: Ms me 434 (mtH)+._Step Si O B@dHN N O 2050 NHZ TBe Step 2 ‘
conmpound (95 ng, 0.22 m@ Adequi v) was dissol ved i n aghydrous CHZC12 (2.5
m.) under argon and cooled/to -78C. The m xture was freated with 25

di i sopropyl et hyl anmine (6%5>™e 3, 37 nnol, 1.7 equi¥j2®dX ri et hyl silyl
triflate (75 ~ 0.33.nmol, 1.5.equiVv angd stirre C for 5 h. The
reacti on was ni xed \ﬁn%tlﬁr‘f\%edsi]‘[tlg.l%n i) ?Stgri) {?é:é’m&é‘l‘“fszggog ]S'g’ar%)d]jﬁzo (2
drops) and stirred)adnr¢iLer A8™R) TFhetsyrvettdafad Iﬁeﬁo\r‘;‘gﬂ-byﬂ?o rotary
evapor at i oniandrée ibasnittreuwa § i ad rirkasdt cal don 2 W89 The BHc®ibober 2004

chr omat ogr aphy on.sjki 6. GRlica: KA £7D W L A% MeCHLCHECIR amcal ford the

0A -
product (92 ro. B 37 el £72 Ve, g 548

was ’extracted with
CH,Cl; (4 mL x 4), and combined CH,Cl, layers were
evaporated and purified by preparative HPLC to give the

20 title compound Example 5 (36 mg) and Example 5A (36 mg).
LC/MS gave the correct molecular ion [(M+H)' = 222] for
the desired compounds.

Example 6
25 General Method A: Parallel array synthesis methods for

preparation of inhibitors from commercially available
amino acids. As shown in Scheme 3, the ester 11,

described in Example 1 Step 1, was saponified to the acid
with LiOH in THF/H,0 and converted to the amide 12 by

30 treatment with isobutyl chloroformate/NMM followed by
ammonia in dioxane. The Boc protecting group was removed

under acidic conditions using TFA in methylene chloride
to give 13. The TFA salt was coupled to Boc-t-
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5 Step 4 Et3Si0 BOC-HN N O NC The Step 3 conpound (90 ng, 0.16 mmol, 1
equi v) was dissolved in anhydrous pyridine (2 nL) under argon and 10 cool ed
to -30C. Treatnment with imdazole (24 ng, 0.35 mmol, 2.1 equiv) and
phosphor ous oxychloride (66 ~tL, 0.67 mmol, 4.1 equiv), and continued
stirring at -30C for 45 mn gave a thick slurry. Volatiles were by rotary
evaporation and the cake dried further under reduced IS gy ©sfes 2008€
product was purified by flash colum chromatography on silica gel (2.5x10
cm with 7% Et OAc/ CHZC12 to afford the product as a white foam (76 ny,
87s): M5 mle 53bufyheHlysine Stieg SiHOITERAFHOEY/DMN®The Step 4 conpound (76
ng, 0.14 mvol) #RACAIMESIrNEd. it anhy drious TBHZGEZe (RagridehgAdatesblted to OC
and treated wi thh@fhﬂél%élé1151L1)s1a@dpddaQ/{rzldirzep@)na@)e}rsaiz{er ed foeecl.5 hr at
O0C. The sol vents re rﬁ{m)é/ l?% evazpor atjon and _the residue was
chased with tol 88he (8 1nY) e Ff% i §OTF o5 22807 under reduced
pressure. Tr?tuF%‘t‘H’?ﬁ?tW?htcEtaZ(f)oé?f%éarﬂﬁe]tltIe conpound as a white
solid (54 ny, 888&) Ms mle 316 (mtH) +. 5 Exanple 61 F TFA HYN N O NC Step 1
F BOC-HN N O 1059 M¥ sAnceyanndubeshd xagkxaigadsed)h argon was charged

wi th anhydrous CHZC12 (3 m.) and cooled to -78C. Treatnent with

di et hyl am nosul fur trifluoride (DAST, 60 ~L, 0.45 15 nmmol, 1.5 equiv),

foll owed by a sol dt/RmH of the E>(h & 60 Step 2" und (131 ngy, 0. 30
mmol, 1 equiv) in gry Aftef 15 gk, t he feaction was pour ed
into a separat or39°t. nnel cont aﬁ°ﬁ|H satd aq NaHGRY (25 nlL) and the | ayers
were separated. The Caefﬂeous fracti A2was 20 extragP¥e with CHZC12 (25 ni),
t hen the conbi ned organlc extract$ were washed with brine (10 m.), dried

(Na2S09), filtered and, c ncentrat ed. Th product was.pupi d by flash
col utm chr omat ogr ap T'lica gel 0 cm wthYyo CHZC12 to give
Step 1 conpound (12 499 T VBriu& (MH) +. - 91

W oM en

counz 0 CN
15 16

a. LIOH inTHF/H,0 or MeOH/ H;0 b. i-BuOCOCI NMM or i-BuOCOCUTEA at -30C or EDAC,
then NH; in dioxane or Et,0 at RT c.TFA, CH,Cl,, RT d. Boc-t-butylglycine and PyBop/ NMM
or EDAC, DMAP, CH,Cl, e. POCI;, pyridine, imidazole, -20C f. TFA, CH,Cl,, RT

10
FA « thf
o) ’;[::js;’
NC
Step 1
Boc
\\N
o}
15

To a stirred solution of Example 1 Step 1 compound (1.40
g, 5.49 mmol) in 40 mL of a 1:1 methanol:water solution
at rt was added lithium hydroxide (0.20 g, 8.30 mmol).

The reaction mixture was stirred at rt for 18 h and then
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06 Cctober 2004 Step 2 F BOC-HN N O NC The fluorinated am de from Step 1
(161 ng, 0.37 mml, 1 5 equiv) was dissolved in anhydrous pyridine (4 nlL)
under argon and cooled to -30C. The m xture was treated with i m dazole (54
ng, 0.77 mml, 2.1 equiv) and phosphorous oxychloride (143 ~L, 1.52 mmol,
4.1 equiv) and stirred at -30C for 40 mn a The sol vent was renoved by
rotary 10 evaporation and dried further under reduced prgg)tEber 24" oduct
was purified by flash col unm chromatography on silica gel (2.5x10 cm wth
5% Et CAc/ CHzZCl z to give the Step 2 conpound as a white foam (126 ng, 82%:

M5 me 418 (mtH) + t - A Hy Step, und (125 nyg,
0. 30 mmol ) was ?%g%f6§dggﬁsig fEQFCH§EP£S%¥SEJU%§i%gEnf(fqgﬁg stirred at
rt. After 30 ni RAUdh&odgrserftls SBfe FEnBIEY by Or Bt ardpdeVapdr ati on, the
remai nder was chaseidiwidt hitlolkiéAe to2rB ¥l) ,Thandilke sedhibrdmwized under

reduced pressurgxtdddtiedr at o cwet h(Et2Qoaki or dedet bendinkheeepound as a

white solid (93 0.2 25 mpl %) ( +, .-.92 06
Cct ober 2oo4gExé‘%%?res é’fr"rF%ﬁr—z’fy%ﬁ"‘le{ﬁHé%ééﬁ éﬁyfegopgoﬁ%‘lg%%hééﬁdé% 1
conpound was pr EparEd iBeg? nhitg Rt 2 ddatraht &val 22t Frdrdbdrtted to the
honochi ral Boc- asdunzedagirds Hyreancagymrethei tiSta eckpoursy/rishestisickccordi ng to
10 general nethed. &, Step & A HZN N NC 15 The title conpound in Exanple
62 was prepared by the peptide coupling of the 2-adamantyl am no acid
described in Step 1 followed by dehydration and deprotection as descri bed
in general rBthédec. B (MrH) 300. - QB%C 06 COct ober 2004

N

N

NH,

To a stirred solution of Step 1 compound (1.20 g, 5.28
mmol) in THF (20 mL) at -15°C under nitrogen was added 4-
methylmorpholine (0.71 mL, 6.50 mmol) and then isobutyl
15 chloroformate (0.78 mL, 6.00 mmol) over 5 min. The
reaction was stirred at -15°C for 30 min, cooled to -30°C
and treated with a solution of NH; in dioxane (50 mL, 25
mmol). The reaction mixture was stirred at -30°C for 30
min, warmed to rt and stirred overnight. The reaction
20 mixture was quenched with citric acid solution (pH 4) and
extracted with ether (3 X 50 mL). The combined organic
fractions were washed with brine, dried over Na;SO4 and
concentrated. Purification by flash column
chromatography on silica gel with EtOAc gave the Step 2
25 compound, 1.00 g, 84%.

Step 3

TFA-HN

NH,
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Step 1 Exanple 63 N TFA HyN O CN H3COyC An oven-dried flask equi pped with
a condenser and drying tube was charged w th norbornane-2-carboxylic acid
(4.92 g, 35 mol, 1 equiv) and treated with bromne (2.1 nL, 41 10 mmol,

| . 15 equiv) and phosphorous trichloride (0.153 ni, 1.8 nmol, 0.05 equiv).
The m xture was heated at 85C for 7 h protected fromlight. Additional
bromne (0.4 nL, 7.8 mmol, 0.22 equiv) was added wi th cogt®sieedr beadi ng for
1 h. The m xture was cooled to rt, and EtzO (100 nlL) 15 was added. The

m xture was washed with 10% aq NaHS03 (50 ni), H20 (2x50 nlL), and brine (25
nm.). The ether ¥ @&ceibarsthsodpteeh a28a9)2 cbinpewrdedlahd wodcent rat ed by
rotary evaporatrium) Thecproduct mnasapurt fiedabyed l1@3h (gahiynn ¢hg omat ogr aphy

on silica gel B 2001 Q4% 20 NBOH ?&%C}%&K 0% HOAG. The

product was chase exanes renove resi fe isol at ed

mat erial consi S‘Tesac6fl°f‘v%b“i%@p‘éi?%\lﬂoé“:ﬁﬁ’f%}tleﬁll gndor Feguceynresie used

wi t hout furthertpwricflicattiidiei aontdveindext tgteefor@BrofHaCOHTR»iThe crude
product from abows, gex00&.br erBNOIberRaREr1lCapboxydilea @ ﬁérd (4.7 g, inpure)

in Et20 (80 ni) ), was mxed with trinmethylsilyldi azonet hane
(2.0 Min hexa e&q%fg/g%t(a%%én% mol ), and stirred at rt for 1 h. - 94 06

Oct ober 2004 Sol vent was renoved by rotary evaporation, and purification of
the oil by flas$tepobunm chronmat ography on silica gel (5x18 cm) with a

gradi ent of CHzZCl2/ hexanes (600 nmL each o 0% and 30% followed by CHzC z
afforded 5 the product as a white g d 97 g, 0.017 nol, 79% for 2
steps): Ms nmle 233/235 (mtH) +. H3C02C
exo- 2- br onmonor bor nane- 1- car boxylate (2./0 g, 8.58 10 nmmol, 1 equiv) was

di ssol ved in anhydrous THF (50 nL) i ried 3-neck flask equi pped
wi th a condenser, and purged w th argon. xture was treated with Al BN
(288 ng, I.71 mmol, 0.2 equiv) and tri but hydride (3.6 nm, 12.87 mol,
1.5 equiv), and then heated to 15 reé 2 h. The flask was cooled to
rt, and the THF was renoved by rotary eyvaporation to give the crude

product . product was purified by flash colum chromat ography on silica

gel (5x10 c w th 5% Et OAc/ hexanes—The Tesutting materj al mas used in the
20 next step wiAThSYENT&F e 25k i ¥5S¢atton. vast ébalég‘ﬁd‘f N 8PH325 The Step 1

conmpound was ' prepaoeddbetfi mgi, ng- ¥ timol hortbomylt-etchyicackehoxybate and
el aborated to the heapshid als3Bag, aNi2RomAeH)d BYmédh ASHARBSF4:GiBkr ecker

synthesi s accor g 19 L0 9&TErab, LI Ger; 95 nr . OOpiPbaRET 2004

15 sealed under nitrogen atmosphere and treated with 1-[(3-

(dimethyl)amino)propyl]-3-ethylcarbodiimide (84 mg, 0.44
mmol). The mixture was placed in a shaker and vortexed
overnight. The product was purified by solid phase
extraction using a United Technology SCX column (2 g of

20 sorbent in a 6 mL column) by loading the material on a
SCX ion exchange column and successively washing with
CH,Cl, (5 mL), 30% methanol in CH,Cl, (5 mL), 50% methanol
in CH,Cl, (5 mL) and methanol (10 mL). The product
containing fractions were concentrated under reduced

25 ©pressure to give the desired amide. Further purification
by reverse phase preparative column chromatography on a
YMC S5 ODS 20 X 250 mm column gave the title compound, 50
mg (68% yield). Purification conditions: Gradient
elution from 30% methanol/water/0.1 TFA to 90%

30 methanol/water/0.1 TFA over 15 min. 5 min. hold at 90%
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Step 3 N TFA HyN O CN The title conpound in Exanple 63 was prepared by the
5 peptide coupling of the 1-norbonyl am no acid described in Step 2,

foll owed by dehydration and deprotection as described in general nethod C.
M5 (MtH) 260. 10 Step 1 Exanple 64 O N HZN O CN O BocHN OH O 15 The Step 1
conpound was prepared begi nning with 4fornyl pyran and el aborated to the
homochiral Boc amino acid by an asymretric Strecker syntlg@ectos@®odi ng to
general nethod G 20 Step 2 O HzZN N O CN - 96 06 Cct ober 2004 The title
conmpound i n Exanple 64 was prepared by the peptide coupling of the

4- pyranyl am noreddiegodésrrarid€dl i TFASt eplow daglel ok dilidyidehyfrtgck oan and
deprot ection aswdesenybed J2n.gereraltisrt o :C14a M ((MHH) 250. 5 Cener al

Met hod H: Strecker Synthesis of Racem c Amino Acids. Schene 10, GCeneral

Met hod H, Exanples 65-66 10 b O BocHN OH H COyH 37 38 39 a. celite, PCC,
gHzo f HCR)T 91 9% °NHACL, NaCN) MeOH, 12M HCl, HOAc; (Boc)20, TEA, DMF.
tep ‘

BocHN

5 NC

An oven-dried 15-mL test tube was charged with Step 4
compound (50 mg, 0.15 mmol), imidazole (31 mg, 0.46
mmol), and pyridine (1 mL). The tube was sealed under
nitrogen atmosphere and cooled to -30°C. Slow addition of

10 POCl; (141 mg, 88 uL, 0.92 mmol) gave after mixing a thick
slurry. The tube was mixed at -30°C for 3 h and the
volatiles evaporated. The product was purified by solid
phase extraction using a United Technology silica
extraction column (2 g of sorbent in a 6 mL column) by

15 loading the material on a silica column and successively
washing with CH;Cl, (5 mL), 5% methanol in CH,Cl; (5 mL),
7% methanol in CH,Cl, (5 mL) and 12% methanol in CH,Cl, (10
mL). The product containing fractions were pooled and
concentrated under reduced pressure to give the title

20 compound, 46 mg, 96%.

Step 6

TFA - HoN

NC

An oven-dried 15-mL test tube was charged with Step 5
25 compound (0.45 mg, 0.14 mmol), CHyCl, (1 mL), and TFA (1

mL). The reaction mixture was vortexed for 40 min at rt,
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15 To a stirred solution of 1-phenylcyclo-1-pentanecarboxylic acid (5.00 g,
26.3 mmol) in 25 nL of THF at 0C was added LAH (52 nL , 52 mml, 1M in
THF. The reaction mxture was slowy warnmed to rt and then 20 refluxed for
18 h. The reaction was quenched according to the Fieser procedure: careful
addition of 2 nL of water; 6 nL of 150 NaOH in water; and 2 nL of water.
The bi phasic mixture was diluted with 100 nL of ether angp QttolHraanogar
white solid filtered off. The ether fraction 25 was dri ed over Na2S04and
evaporated to give 4.30 g (93% of the Step 1 conpound. 97 06 Cct ober
2004 Step 2 i o#Outed Elﬂm @lseher ed ngol atd arnobnSta@dlusespound (0. 80 g,

4.50 mol) i n Loediocaf pEHLCK2 ab i teries agﬂedTgelg)mu@ s fol loned by PCC
(1.95 g, 5.00 th ere ction m xture was

diluted with 40plﬁ2flféc%&deﬁ'ers %St ePeﬁp‘?’?ﬁtdug Tt e. The filtrate was
filtered 10 an FFAMEtEAAFPRY 98 EhYUGR SPFiZ%aXgeho rmes gt ipy tin gaveol or | ess
filtrate. The CHXCEXafpaetd compasndevapongf exbst.o guvieri@a?209 (91% of the

al dehyde as a c@hfilt@88s0i lgragt 8P :ial'utli'ioﬁof:rcm 18s %aﬁglﬂﬂ&%

round- bot t oned K conpt ai n| n oun mmll) in 8 n
of water at rt i}l\lﬂé@% dgg ?67@%‘&9‘ 4'2 Z}n‘?ﬁ% ]faol“llg\ﬂeﬁl By R (0. 20
g, 20 5.00 nmol 3t SA5 tﬂHFlsafr@a(@?FWinxffﬁl\e Vidowt heye a@@edLmaJtrhanol (8 m)
and the m xt ur epses:-tabhomgeklleagshi r220ver RégHHtiohBiKeBaabi @h M Xt ure was
then extractgd with ether (2X15 nL), dried (MySQg) and concentrated under

reduced pr essur@xsn%l%vez—tzhew@&ed%r%%efrm OdUGL: 43 a%0 232190510
round- bottoned flask containing the crude Strecker E&%duct was added 10 nmi

of HOAc and 10 HE°"bf COPMHEHY . SPHECHT xEGFRFURY et | dPEYETHITGht ™ The

m xture was conteniplat éd under reduced pressure to give a - 98 06

Oct ober 2004 yellow solid. The solid was triturated with 5 nL of 1:1

m xture of ether and hexanes. The white solid was treated with
triethylamne (1.4 nL, 9.99 nmol) and ditert-butyldicarbonate (1.00 g, 4.60
mml) in 50 nL.DMF. 5 After 4 h the pH of the nixture was adjusted to 9

Wi th saturated NazC03 soln. After an additional 3 h of stirring the m xture
was extracted with 1.1 ether and hexanes and the aqueous fraction acidified
to pH 2 with 5% KHSO9 sol uti on. The aqueous phase was washed with 10 et her
(2 X 40 nmL), the organics dried (MgS09), and evaporated to an oil that was
purified by silica gel flash chromatography with 8:92 nethanol :CH2A 2 to
give 0.3 g (230) of the Boc-protected amno acid as a light oil (MH 318).
15 Exanple 65 H2ZN \, N I NTO
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CN Step 1 H Boc-N 20 COOH The synthesis of the Step 1 conpound was
described in general nethod H for the Strecker synthesis of racem c am no
acids. 25 99 06 Cctober 2004 Step 2 CN The title compound in Exanple
65 -was prepared by the 5 peptide coupling of the cyclopentyl phenyl am no
acid described in Step 1 and general method H foll owed by dehydrati on and
deprotection as described in general nethod C. M5 ( MtH) 08l0ctober Egeapl € 66
O HZN NC~ Step 1 O off / BocHN 15 Step 1 conpound was prepared using
racem c Strecker synthesis according to general nmethod H starting from

2, 2-di net hyl - phenyl acetic acid. 20 St&fgkleQIN HZN NC - 100 06 Cctober
2004 The title conmpound in Exanple was prepared by the peptide coupling
of the dinmethyl phenyl am no acid d ibed in step 1 followed by

dehydration and deprotection as degcrjbed in general nmethod C. Ms (M+tH) 5
284. Exanple 67 \HN N O CN 10 ep

CN
R
Example (M + H]
M
Oy |
O
HoN
MA
8 295
J o
HN HoN
MA
9 /SM 240
(o}
HoN
MA
10 ' 222
(e)
HaN
A
11 M 222
(0]
HoN
MA
12 /S_/< 222
(o]
—NH
MA
13 /g/< 208
(o]
HoN
AR
14 . 270
(0]
HN
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N- ( Benzyl oxycar bonyl ) succinimde (5.6 g, 22.4 mmvl) was dissolved in
CHzCl12 (25 L) and the solution was added to a cooled (0C) and stirred
solution of diethyl 15 am nomal onate hydrochloride (5.0 g, 23.6 mmol) and
triethylamne (13.4 nL, 95 mol) in CHZC12 (125 m). The resulting solution
was stirred at OC for 10 min and then at rt for 1 h. The solution was

washed with 10%citric acid (2 x 50 nlL), 10% sodi um hydr ogg®oG&h
and water (50 nL) and was then dried (Na2S04) and evaporated to
N- benzyl oxycar bonyl am nonal onate as a colorless oil,

50 20 nl),
afford di et hyl
crystallized u
2 OY ~oH NH
et hanol (30 niL
m ol ; 21% w W
(1.68 g, 20 -

and the sol uti
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HOCN Step 1
solution in et
sol uti on of di

rt under argon.

trans-2-penten
reaction tenpe
to warmto rt,

The solution was concentrated 25 in vacuo,

EtOAc (25 nL),
(MgS04) The so
2004 10 niL vol
Upon cooling t
give 3.0 g (50

O~ 0O0~0-1 [~N HO ~O O 15 Sodi um et hoxi de (940 ng of 21 wm %
hanol, 2.9 mmol) in ethanol (2 nL.) was added to a stirred
et hyl acetam domal onate (4.31g, 19.8 mmol) in EtCH (23 nL) at

The reaction m xture 20 was cooled to 0C, and

al (1.51g, 18.0 mmol) was added dropw se mai ntaining the
rature at < 5C. After the addition, the regcdc@perasosl | owed
stirred for 4 h, then quenched with acetic acid (460 ~,1).
and the residue dissolved in
(ZX5 M), pbrine and dried
ated to a -| 103 06 Cct ober
| ut €d%wi t h{ hexane (20 ni).

[ ated and was collected to
6-109C, LG/ Mass: + ions, 329

washed wijth 105 NaKCO3 sl ution
ution wag filt ed agd oncentr
une, 2 hen |heat ed x and d
o rt, theltitle corrpqpnd Dreci pi
)_of the |Step 1 connound (nmp 10

5 MtNa). Step
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m.) under argo
while maintain
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308 M+Na 3 ~ OOH NH ~HCI 25 Step 2
HG1,(20 L) and HOAc (5
at reflux n nlxture was t hen cool ed,

CAc (20 ni c@d&entrated to glve an o[l which 30

crystallized u

5

10

15

d o 3 e H 33— h o 1.0
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Example 27

HO
HyN Nf?

O CN

Step 1
BnO

BocHN

O CONH,

(25,4S,5S) TFA salt
(53 mg,

ether (82 mg,

-4 ,5-methano~L-proline carboxylamide,
0.22 mmol) was coupled to N-Boc-L-Tyrosine-benzyl
0.22 mmol) using PyBop (172 mg, 0.33 mmol)
(67 mg, 0.66 mmol) in 4 mL CH,Cl:.
The reaction stirred for 16 h, was taken up in EtOAc,
washed with H,0,
and purified by silica gel flash chromatography to give
the coupled product (FAB MH+ 480).

and N-methylmorpholine

1IN aqueous HCl, brine, then evaporated
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06 Cctober 2004 title conmpound (1.2 g, 70.6% (LC/ Mass, + ion): |44 (MH)
Step 4 OOH N5 ~BOC Step 3 conmpound (692 ng, 3.76 mmol) was dissolved in
acetone (12 nlL)/ water (12 nL). To this clear solution was added
triethylamne (1.9 nL, 12.8 mol) and di-t 10 butyl dicarbonate (928 ny,
4.24 mol ). The reaction m xture was stirred at rt for 18 h. The solvents
wer e evaporated and the residue chromat ographed on sili cgs\®dibbdr 2004
met hanol : CH2Cl z to give the Step 4 conpound as an oil (LC/ Mass: + ions, 266
M:Na). 15 Step 5 N; N H O CN Exanpl e 68 conmpound was prepared by peptide
coupling of 20 Step 4 amino acid followed by dehydrati on and deprotection
as descri bed ins&?w%ral nmethod C (M5 (MtH) 234). Exanple 69 .. ... \y HNN
25 OCN - 105 6 Cctober 2004 Step 1 O O- N HO O Sodi um et hoxi de (940
ng, 2.9 mol; 21% ww solution in 5 ethanol) i?jzhanol (2 nL) was added to
(

o1 a

a stirred solution of diethyl am donal onat .31 g, 19.8 mol) in EtCH
(23 nmL) at rt under argon. Theg gction m xturen-wRs cooled to 0C, and

4- et hyl - 2-pentenal (1.77 g , 150 ed ¢ opwi se nmi ntai ning the
reaction 10 tenperature at < 5C. | Af he addroi on, the reaction was
allowed to warmto rt, stirred foi0™4 ¥~ tH& quenched with acetic acid (460
~1). The solution was concentrated and t he Beermai nder di ssolved in EtOAc (25
m.). The organics were washed—with 10% NaHC03 solution (2x5 nL), 15 brine
and dried (I\@SO9). The solution was filtered and concentrated to 10 ni

vol ume, then heriedtep Ieddite and dahgatededvtiochthexanei(20using t®a cool i ng,

the Step 1 COW?&(E%SW Gipld &t €dn A0 BRSO ERESE Lo3- IrlR kT Mass, +
462) . Step 2

ion): 338 (M+Na
N
Jepa -
0
HO HN

Boc

10 Step 3

The Step 2 benzyl ether was cleaved by catalytic

15 hydrogenolysis using 10% palladium on carbon and 1
atmosphere hydrogen gas in MeOH at rt for 1.5 h. The
reaction was filtered through celite and concentrated to
an oil and taken on without further purification (FAB MH+
372).

20
Step 4

HO

N >
H,N
o}

CN
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O~0-. [F-N~O O 25 To a solution of Step 1 conpound (3.0g, 9.5 nmmol) and
triethylsilane (2.28 m., 14.3 mmol) in CHZO z (30 nL) under argon was added
TFA (7.35 nL, 95.3 nmol) dropwise with stirring while naintaining the
internal tenperature at 25C, by neans of an ice bath. After stirring for 4
h - 106 06 Cctober 2004 at rt, the solution was concentrated, the
residue diluted with CHZClz (100 nL), then treated with ¢$E@dté&serigoand
solid Na2C03 with vigorous .stirring until the m xture was basic. The
organic |ayer was separated, dried (Na2S04), 5 filtered, then concentrated
to give the tlt|See§0qudBa§~1a4Tbeglm]Chzg@§s Lg%@dzv\&ﬁ}ﬁgutq Eurther
purlflcatlon(LC/ ss+|on lam I—% E) 10 NH ~HCI Step 2
conpound (3.8 g, l&s‘?pe‘ﬁ e%‘ssﬁ ‘éecf\llﬁCEH{C’}@ 9 Tgﬁdwmc (5 )
and heated at r@ﬁlﬁig@k aftorrt20 T.UE IreaTheor eddriren fnrxfiun eenwagasool ed, washed
with EtOAc (20 mhhpotdtesy gg@%{ﬁﬂﬁé@%;} Q)rgbélx.eataﬂ/eothm taegw?se%! lized

upon trituration wth ether to he ste co ound( . , (6.09% .

LC/ Mass: + |t3ns 1%%“?3\%%—6““%%@5‘5& % @EN’WIB’@C §‘%‘i}e3286nb<bund (728 ny,
3.76 nmmol ) was dlfégodlvté@ tht pe 2ZpmpodndcErsnehwet’en .sol ution (24 nlL). To
this clear solution was added triethylamne (1.9 nL, 2.8 mmol) and

di -t-butyl dicarbonate (928 ng, 4.24 mmol ). The reaction m xture was
stirred at rt for 18 h. The solution rated and the residue

chr omat ogr aphed on silica 30 col um usHo a2/ methanol (9:1) as el uent
to give the title conpound as an oil ( + ion): 258 (MtH). - 107
06 Cctober 2004 Step 5 \~~ HNNO e 69 conpound was prepared by

peptide coupling of Step 4 amino aci d*followed by dehydration and
deprot ectiongas described in general method %':"(I\/S (MtH) 248). 10 Exanple 70
OO0 -~S~' NNHZCNStepl

The title compound was prepared by coupling (2S,4S,5S)-

4,5-methano~L-proline carboxylamide, TFA salt described
in Example 6 Step 3 compound with N-(tert-butyloxy-

15 carbonylhydroxyvaline. After hydroxyl protection with
triethylsilyl chloride and dehydration of the amide with
POCli/imidazole in pyridine and deprotection (N-terminal
nitrogen and valine hydroxyl) with TFA using general
method C (FAB MH+ 224), the title compound was obtained.

.20

Example 29

Step 1

25 oTBS

N-Boc-L-homoserine (1.20 g, 5.47 mmol) upon treatment

with tert-butyldimethylsilyl chloride (1.67 g, 11.04
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O ~S'~N NHBoc 15 CN Step 1 conpound was prepared by the procedure described
in General Method C starting from N Boc-S-t 20 butylcysteine. Step 2 O

~S' ~N O NHBoc CN 25 A 25-nL round-bottoned flask equi pped with a magnetic
stirring bar and NZ inlet was charged with Step 1 conpound - 108 06

Oct ober 2004 (78 ng, 0.21 mmol) and chloroform (3 nmL). The m xture was
cooled to OC and treated with m chl oroper oxybenzoi c aci de(@stober 20044 mmol )
in CHC13 (2 nm.). After 3 h the solution was diluted with CHC13 (7 nL),
washed with 5% S NaHC03 (2x5 nmlL) , HzZO and dri ed over Na2S04. Renoval of

sol vent gave crygda, 5%&%1@%2@90%9{1%) V"hi30@ R uaﬂdthh@umL urt her
purification (LC/ Mass, + 1ons IV%l—% O ~S N NHZ CN 15
Trifl uoroaceti c¥aicisd:Fies as Fhigls Hddey 1Y é%’@)df’é’&r( ?5(3) IBfution of Step 2
conmpound (100 r@qlv@n?GwiET[dv)apbﬁaﬁed}’Laﬂ:ﬂZﬁeZcrfﬂil@ elettt aDwawas t hen stirred
at 0C for 1.5 hy; ihyLed B CrEOLE) (5 it a0 q%cs%r&to%dwggder reduced
pressure to a t “The product was pur| reverse phase
preparative %ol Wf@Hr@)ﬁaﬁtoéPap%f‘ onTéeW\?[-}VSBtCDFP ?(Y)?EBOatrﬁﬁ c8l8m to give
the title conpound &hd&)@dﬂélreaimas H{108ed W% EBurificat hon aenditions:

gr adi ent elutlonfro O% r/ .1 A 0% net ol /water/ 0.1
TFA over 15 min'% %Etlnglg(g/c{) Z\ga t'ﬁ%n’ol ;rrgfatée gz.]lglg%Apglgl ow rate: 20
m./ mi n. Detect |mﬁhﬁa}vei@ng?trhn82<2m dréedneVaon MyEPe 1BemRl( PE/ MBS, + ion):
284 (MrH) . Exanplgtfle® QveSthe 39 C,Q BsnéNs ah08i1 (106 &ct aleen2004 Step 1

O O ~S N O NHBoc nL rou ottomed fl as uipped Wi th a magnetic
stirring baf an‘&awseﬂl‘é{%ﬁé‘ gbeéfdpb\ff C@&ﬁﬁ%uh‘c‘f/?'ror% arrp?e 70, Step 1
(78 mg, 0.21 mMm®349 (MaHLChI oroform (3 nm.). The m xture was cooled to 0C and
treated with nchloroperoxybenzoic acid (144 ng, 0.84 mml) in CHCI3 (2

Step 2

0
NH
otes O 2
15
To a stirred solution of Step 1 compound (333 mg, 1.0
nmol) in 6 mL of CH,Cl, was added 1-[3-(dimethylamino)~-
propyl]-3-ethylcarbodiimide hydrochloride (256 mg, 1.32
20 mmol). The solution was then stirred at rt for 30 min,

followed by addition with Example 6 Step 3 amine TFA salt

(160 mg, 0.66 mmol) and 4- (dimethylamino)pyridine (244

mg, 2.0 mmol). The solution was then stirred at rt

overnight. The mixture was diluted with CH,Cl, (5 mL) and
25 washed sequentially with H,0, 10% citric acid, brine, then

dried over Na,SO; and evaporated to give the title

compound (350 mg) which was used without further

purification (LC/Mass, + ion): 442 (M+H).
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10 mL). After 30 mn at rt, the solution was diluted with CHC13 (7 niL),
washed wi th 5% NaHCO03 (2x10 nmlL), HzZO and dried over NaZS09. Renoval of

sol vent gave the crude sulfone (100 ng), which was used w thout further
purification (LC/Mass, + ion): 344 (MFtHBu). IS Step 2 O O ~S~-N O NHZ CN 20
Trifluoroacetic acid (1.5 nL) was added to a cooled (0C) and stirred
solution of Step 1 conpound (100 ng, 0.26 mml) in 5 nl @#i0Gtiéher 004
solution was stirred at OC for 30 min, diluted with CHzAz (5 nL) and
concentrated under reduced pressure to a thick oil. The product was 25
purified by reveits® phase preparative columm chromatography on a YMC S5 ODS
20x100 mm colum to give the title c rrpound 14 ng, 17% Purification

conditions: gradient elution froml a oI ter/0.1 TFA to 90%

met hanol /water/ 0.1 TFA over 15 m n m t 90% 30

met hanol /water/ 0.1 TFA. Flow rate: 20 tectl on - 110 06 Cct ober
2004 wavel ength: 220. Retention Tine 10 (IR'.‘/I\/ass + ion): 300 (M+H).

Exanpl e 72 TFAHN~ ~CONH2 The title corrpoun was prepared followi ng a

publ i shed procedure (Sasakl et al ; t. 1995, 36, 10 3149,
Sasaki et al. . Tetrahedr 4 50, 7 used nt hesi ze

(2S, 3R 4S) - N-Bod™3 24 She Fistiod0: rb‘roflouﬂg %ﬁ%%% bas¥ e CBrPESpbhdt ng ami de
was prepared by feperatometindd (F6Gmdg, deptDimeol ed wwiidhzdFA tl98gnye t he TFA
salt al so as descrdghgfl,ifn %‘;Q%?Ae @t HQF’ ATh@ff&@'%@e?%x‘d@N %Q CN 20 The

title conpound was pre are by couplin rrethano prollne
car boxani de- I\LtrCEQFOIlﬁSr acelat e &é@&r?‘ﬂfg‘c} ioR ‘E&aP Ilé (923Gt 3
L- cycl ohexyl gl yainza ) agavd hen edetysdmat edetiiockt Iseuam.de'l’mnatﬁd?@m@és m dazol e

and deprot ecfged (Ntierm nglo-nj ggn) i.ng raly25 C ( FAB M+
2 48) . Exgdrerplﬂfa&ﬁ EEI nﬁ %f&r% i Wt%%GI%%'}%eg 4erT@l§dt|tle conmpound
was prepared by %JG@QPFW@&Y@S%RM@) 3"’&5 netdrargded pﬂ"’é’l F]ﬁ% insoluble

car boxam de- N-t rdd‘lllu%@@&%tn@kzedd@scmllb%ltidm Examolcﬁ:gzalw Iah/er was

L-tert-butylglycin nd. t 59 dghyd ated L 3/i m dazol e
and deprotected (aﬁ-%t gr i) nal(?1 it ogén§ aFfr Sl %ggear,\\%regl FAB M

222). Exanpl e 75VaxSGZN Rengvad oK EI'flﬂﬂe-:"etnltt Bév%méan@ie%§dpﬁb‘b%ﬂf]€d by
coupling (253R, &3p3ndy MEtdyaaes L-Priehh e gar haxam de-N-trifl uoroacetate

Step 4

(o)
NH, :cn

20
Trifluoroacetic acid (3.3 mL) was added to a stirred

solution of Step 3 compound (330 mg, 0.58 mmol) in 3.3 mL
CH,Cl,. The solution was then stirred at rt for 30 min, a
few drops of water were added and the mixture mixture

25 stirred for 0.5 h. The mixture was diluted with CHCl; (5
mL) and concentrated under reduced pressure to a thick
0il. The product was purified by reverse phase
preparative column chromatography on a YMC S5 ODS 20x100
mm column to give the title compound, 59 mg, 17%.

30 Purification conditions: gradient elution from 10%

methanol/water/0.1 TFA to 90% methanol/water/ 0.1 TFA
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15 described in Exanple 72 wth L-valine and then dehydrated to the am de
with POCLl3/im dazol e and deprotected (Nterm nal nitrogen) with TFA using
general C (FAB M+ 207). 20 Exanple 76 N HZ )N O CN The title conpound was
prepared by coupling (2S, 3R, 4S)25 3, 4- net hano- L-proline

car boxam de-N-trifl uoroacetate described in Exanple 72 with

N-(tert-butyl oxycarbonyl) (1" ethylcycl opentyl)glycine desgg begsher@oggner al
Met hod B and then dehydrated to the am de with POCLl3/i m dazol e and
deprotected (N-termnal nitrogen) with TFA using general 30 C (FAB Mt
262). - 112 oBedtoper: 2004 nERalplad 79% HENhRNGOL GNtBrThel tTRA.e conpound
was prepared byrcoupldtey £@H3RidS)mbdclBbNaneba Rl Beg.

car boxami de-N—tﬁlfI Qroaget at.e 8escr|g 2 in Exangl e 72 with

N-(tert-butyl oxyEarbsmi ?J('ie Vidn§itycl ! % He397) g1 yeihie <d8séfiHed in General
Met hod B and then dehydrated to the am de with POCL3/im dazole and 10 .
deprotected §N- ggtdulialeti 1N )~ 1 W I n t hod, C (FAB M+
260). Exanple 78 Hoall—iiohfﬁil‘}\lé% )\?&J%J’i fih HedrtaidheRNEL fledtB! RO e

N-[ ((S)-cycl opeRESISARY 37N éCtdBut oxycar bonyl gl yci nyl ] (2S, 4S, 5S) - 2- cyano-

4, 5- net hano-L-prolylam de (70 ng, 0.19 ) described in General Method C,
Step 2 was dissolved 20 in a mxture of t-BuCH/ 3 nL THF and N
met hyl nor phol i ne- N- oxi de (33ng, 0.28 Vg added foll owed by osm um

tetroxide (0.1 mmol, 50 nol % . The r8eNi oy was quenched with 1 nmi of 10%
aqueous Na2S03 and was taken up in Et QAc aRd washed with HZO 5 nlL, dried 25
(NazS04), filtered, evaporated and purified by silica gel flash

chromat ography (5% MeOH CHZC12) to give 41 55%_ of the protected diol
as an oil. Eme {;?‘E%rg%cﬁ‘ﬁf)%%c? \ﬂé%o ‘gsté?‘ﬁe‘éluarn%rgébizoqoé:c'f’ir%e"gtfedt he ani ne

functionality wehindlRAidscorikangleé® Bedér abntnhode G inyABs Méch234) . 30 -
113~ 06 Cct Obsg &%‘hﬁgamn% LN \or '\}\Lckﬁ {fgﬁeﬁe GEneLabofideRdYLe | :

Synthesis of Quaternary Am no Acids Via Addi'tion to Ml onates
fol |l owed by Sel BERISAENHREEGE v s CECHIRFICAPPRRUS AR A1 2 BHFERENEN A anpl es 79- 84.

Horner-Emmons conditions to afford 17 which was reduced

15 to the allylic alcohol 18 using DIBAL-H in tcluene -78 °C
to rt. Allylic alcohol 18 was esterified with N-Boc
glycine using DCC/DMAP in CH,Cl; to give 19. Glycine
ester 19 was subjected to a Lewis acid mediated Claisen
rearrangement by complexation with anhydrous zinc

20 chloride and deprotonation at -78°C with lithium
diisopropylamide followed by warming to ambient

temperature to afford 20.
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Cycl ohexanone and di et hyl mal onat e underwent Knoevenagel 10 condensation
nmedi ated by titaniumtetrachloride in THF and CCl4to give 40. Copper (I)
medi ated Grignard addition of methyl magnesi um brom de gave 41 whi ch was
selectively saponified to 42. Curtius rearrangenent with trappi ng by benzyl
al cohol gave 43 which was converted to 15 94 by a standard
deprotection-protection protocol. Ester 44 was saponi fi g5 betdHer@obhe
guaternary am no acid 45. Schene 11, CGeneral Method | a b OEO ~ CEt EtO
OBt EEO OHOOOO0OO0O040 41 42 af EtO NHEtO NHHONH I | I OCBZ OBoc O
Boc 43 44 45 a.SThgme dcl9enerad] MethiidoBhyExenrdest 80-47 C; pyridine, THF, O to
RT 72 h b. MeMyBr |, Et 0 Cc. 1,NNaQd, EtCH, RT 6 days d. Ph2PON3,
TEA, RT to refluﬁma—,—»z e. 168%pd c, Etcddc; (Boc)20, KZCWB,
THF f. IN NaOH, offi oxane - 114 /08 Qctober—2004~Step 1 5 CEt Et0 O O
According to literature procedure (Tetrahedron 1973, 29, 435), a m xture of
dry tetrahydrofuran (400 niL) nd dry carbon t frachl ori de (50 nL) was
cooled to OC (ice-salt bath) and treated with titaniumtetrachloride (22.0
m., 10 0.2 nole). The resulting yell ow suspensi-eR was stirred at 0OC for 5
mn, treated sequentially with cycl oheganone ( 3 nm, 0.1 nole) and
distilled dieth | onate (1592 , O 1ole tl stirred at 0C for 30

m n. The reacti P heR treatedg 388l ution of dry IS
pyridine (32 nm., 0.40 nolg) ¥n dry THF (60 H irred at OC for 1.0 h,
then at rt for 72 h. The _eaction m xture” was ggenched with water (100 niL),
stirred for 5 mn then extracted with ether (2 200 nL.). The conbi ned
organi c extracts were washed with saturated sodium 20 chl oride (100 ni),
saturated sodi uﬁ)]T' ‘BphBpfenORce ,!EO’G?HnigF%ﬁéPﬁrti RBAL-HOOuane) , dried over

anhydr ous magnes&ﬁ%ﬁ o b SVEng PP EdMEndteident rat ed. * Fl ash

chromat ogr aphy using 5% Et OAC i n hexane gave step 1 conpound as a |ight
yellow oil. Yield: 5.25 g (22%. M5 (M+ Na) 263. 25 - 115 06 Cctober

5 Cyclopentylideneacetic acid ethyl ester.

To a flame-dried 500-mL round-bottomed flask containing
NaH (5.10 g of a 60% dispersion in mineral oil, 128 mmol,
1.10 equiv) in 120 mL anhydrous THF at 0°C under argon was

10 added triethylphosphonoacetate (25.6 mL, 128 mmol, 1.10
equiv) dropwise through an addition funnel. The mixture
was allowed to warm to rt, stirring for an additional 1
h. A solution of cyclopentanone (10.3 mL, 116 mmol) in
10 mL anhydrous THF was added dropwise over 20 min

15 through an addition funnel, and the mixture was allowed
to stir at rt for 2.5 h. Ether (200 mL) and water (100
mL) were then added, and the layers were separated. The
organic phase was washed successively with water (100 mL)
and brine (100 mL), dried (Na,SQ4), and concentrated under

20 reduced pressure, giving 17.5 g (98%) of the desired

ester as a colorless oil.
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Et0O Okt O O 5 According to literature (Og. Syn. VI, 442, 1988; Liebigs
Ann. Chem 1981, 748) a m xture of 3.0 M nethyl nagnesiumiodide (3.1 m,
9.36 nmol) and cuprous chloride (9.0 ng) was stirred at OC (ice-salt water
bath), treated with a solution of Step 1 conmpound (1.5 g, 6.24 mmol) in dry
10 ether (1.8 nL) over 5 min and stirred at OC for 1 h, then at rt for 40
mn. The mixture was slowmy added to a slurry of ice and)g@ciber 2004L) .,
treated dropwise with 10% HCL (3.7 nL) then extracted with EtOAc (3 x 25
mL). The conbi ned organic extracts were washed with to sodi um 15
thiosulfate (2.99Af and saturated sodiumchloride (2.0 nL), dried over
anhydrous magnesidimspéhafiBdehbéigiRd. and concentrated. Flash

chromat ography on a SiTica gel colum using 5%t her in hexane (1.0 L) gave
step 2 conmpound as a clear syrup. Yield: 1.09 g,(68%. M 20 (M+H)257.
Step 3 Et.0 OH O©a251AnsolnitdohldfmiStrepn@-edtpoem o atk08om;aihif8 mMmol) in a
m xture of et h@&qlop(aét&llrae)qe@egt wata%rld(@th 1Mk} y@shreaged i th IN sodi um
hydr oxi de (4.84 ni, or - 11 6 October 2004 1.2 equi v) and
stirred at rt fwmr} éléy%oo Tﬂ%eafl@%&quént?&‘iﬁf\?r etst18°fF wiiRtedrope ‘fiesence of

starting materigddesS@rBAf—H 41@9mh) Jvas adged s@'l‘ﬁltid?ﬁ‘lﬁn{:bl'@r{@ xngure stirred

for anot her da sol ytion was eva orat

resul ting syrup‘“’%’i‘rtgt ?%nee%‘lﬁét RELH \REL ¥ 8. ggrﬁlﬁn 5’&51 ?herro(lfg The
aqueous phase was aaclididn ethnnel h drd Wpdroctiugei eaagingn( 41 Bowed) tpo pH 2-3
and extract ggl w4, '%fo%@ (s”"tﬁ&r%@g n%&r 183, caili pegkQlogani £ e Lasts were
washed with brine (10. , dried 10 over anhydrous magnesi um sul f at e,
filtered, and c@memepa@b@d tte gV €. seep Bepshpdlndths iafivék syrup. VYiel d:

875 ny, (95. 10%%&&6% 3t lFﬁo %%9an§ @h&eﬁé@%el MporsQJalﬂnh.Q@Sthfrtt,hﬁ di efster
in a mxture o et hanp ne_an te res t ereof may
be hydrol yzed \/\ﬁ‘]tITP‘%‘S& I‘ﬁf;r}ltoﬁll’ t 8p° Af‘d@\té% ‘Nl—ﬁplthﬁ TJE?% Keéording to
literature (J &chreﬁhemrﬂjgg4 TBS, bJ8>2]Ia5}c easghon irorxtofe Stap t:@eeonpound
(0.875 g, 3783 AMNlded ngﬂystggnﬁ Bh ke x%tto&?af&%émtgnarﬁ@ hyl am ne
(0.52 i, 25 3.83 mmol ) and enylp osphoryl azide 0 85 &ﬁg

refl uxed under h‘?iterl%?géﬁr?o?epfrﬁtﬁ‘i’md C881 REPRTG Cr LY §0kaﬁr? difs treat ed
wi th benzyl al cohad b(r@nso 140 mb) 75dmnsal (84,50,5 eqdi ¥dncemefrbtuxéd for 17 h,
cool ed then dil yfed w <§*}Jeresg§9 s Meuc TRERQLHTb P MRR Yahied with 30 10%

aueous citric amde(fe back- extract e citric acid wash with
ether (40 nlL). JweomeseBrapy -(sii¥ca 9996 @l%ztcgbe/r 802 orddni 82 ¥ktracts were
washed wi t h26% sodd ynbpeardonrateddLxadnt)lyidrd etedi)Sa4) 2 filtered, and
concentrated. Fl hlchro ography on silica gel of the crude product with
| o0 Et OAc in heXane (1° 0”% gave step 4 conmpound as

Step 3
(2-Cyclopentylideneethyl) -N- (tert-Butyloxycarbonyl)
25 : - glycinate.
0
%\)J\ O
D
O

To a flame-dried 500-mL round-bottomed flask containing
30 N-(tert-butyloxycarbonyl)glycine (13.45 g, 76.75 mmol) in
100 mL CH,Cl, at rt was added Step 2 compound (8.61 g,
76.75 mmol, 1.00 equiv) in 20 mL CH,Cla, followed by
dicyclohexylcarbodiimide (16.63 g, mmol, 1.05 equiv) in

80 mL CH,Cl,. To this reaction mixture was then added 4-
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5 a clear thick syrup. Yield: 1.15 g (90% . MS5(M+H) 334. Step 5 10 Et0 ~NH
| O Boc A solution of Step 4 conpound (1.15 g, 3.46 mmpl) in EtOAc (60 nl)
was treated with pall adi um hydroxi de on carbon (298 ng) and hydrogenat ed at
rt for 20 h. The mixture was filtered through a celite pad and then 15
washing the pad well with EtOAc (3 x 25 nlL) then the filtrate was
concentrated to give the free am ne. A solution of the gBi@&obér 2004
tetrahydrofuran (12 nL) and water (12 nL) was treated with di-t-butyl

di carbonate (1.0 g, 4.58 nmmol or 1.48 equiv) and potassi um carbonate 20
(854 ny, 6.18 rmhipktoylahi@opyuidine (Ded sig,r mesl,atd.00 é@riv20 &nd The reaction
mxture was pardt h?pﬁfireb%wemow@h%(s&l@tzv@ﬂﬂ ﬂket hM‘le %Q% g )

and the conbi ned organic extracts were wash
(MySQq), fil ter“é&tuéhd’aéoﬁé%t@dttéaed F"rhd%ol’igﬁh? dff?@tléﬂ@r%ﬂﬁﬁfri’g Elstshe cr ude
product with 1%Eém&ﬂnmh@xm (00 LpL gavel st e:pd &o@@aﬁﬂwuiadasmeﬁl ear

thick syrup.c Vi 009 rreth an al so be
enpl oyed, fosr er%a ?Jé F;r%ﬁg %%orﬁ)ngyglé%g%gﬁ rwg%l Eg t pufé dgqjl, 2983,
where a sol uti éﬁagﬁ EheEMEAZ VIR Baihi € 9% et Pritieie s HRYOAse gPehtted - 118

06 Cctober 2004 :w ghadidmt hybsqilwanes (23 efuibyy) b thebadsildiacar bonate (1.1
equi v), catal yt| Qaliadl um acet atci apd tr| ; et hyl am ne (0.3 equiv) to give

t he BOC—protecteéf al ne S ita®® onépot s~ Tanner: 5 O alternately: Solutions
of the benzyl carbamate in net hanol may be subjected to hydrogenolysis in
the presentloof gile-tz;butyl di carbonate to give the BOCprotected amne in a
"one-pot" manner. HO NH A so] ution of Step 5 conpound
(11879, 306 mdl)! HeA EaheRArEY PBRT Y (e PP GRE PSP R TS9P um

hydroxide (9.1 nmL, 9.1 mml or 3.0 equiv) and stirred at 60C (oil bath) for
28 h. The reaction m xture was concentr d to a syrup which was dissol ved
in water (15 nL) and 20 extracted with er (25 nL). The aqueous phase was
acidified to pH 2-3 with 1IN hydrochlorife]acid (9.2 nL) then extracted with
Et OAc (3 x 50 nmL). The conbi ned or gajstine cts were washed with saturated
sodiumchloride (10 nm.), dried (MyS09), fiatered, and 25 concentrated to
give Step 6 conpound as an off-white solid. Yield: 808 ng (96%. M5 ( MtH)
272. - 119 15 06 Cctober 2004 Step 7

A flame-dried 500-mL round-bottomed flask under argon was

charged with ZnCl, (11.8 g, mmol, 1.20 equiv) and 20 mL
toluene. The mixture was heated under vacuum with
vigorous stirring to azeotrope off any traces of moisture
20 with the distilling toluene, repeating this process (2
x). The flask was then cooled to rt under argon, (2-
cyclopentylideneethyl) N-(tert-~butyloxycarbonyl)glycinate
(19.36 g, 71.88 mmol) was added via cannula as a solution
in 180 mL THF, and the mixture was then cooled to -78°C.
25 In a separate flame-dried 200-mL round-bottomed flask
containing diisopropylamine (26.3 mL, mmol, 2.60 equiv)
in 90 mL THF at -78°C was added n-butyllithium (71.89 mL
of a 2.5 M solution in hexanes, mmol, 2.5 equiv), and the

mixture was allowed to warm to 0°C for 30 min before

30 recooling to -78°C. The lithium diisopropylamine thus
generated was then added via cannula to the ZnCl, ester

mixture dropwise at a steady rate over 40 min, and the
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N HZN p CN 5 The title conmpound was prepared from Step 6 conpound accordi ng
to the procedure in General Method C where the am no acid was coupl ed, the
am de was dehydrated, and the protecting group renoved to give the title
conpound. M5 (M+H) 262. 10 Conpounds 90- 100 were prepared by CGeneral Method
| and General Method C starting from cycl ohexanone, cycl opentanone and

cycl obut anone, and enpl oying methyl -, ethyl-, allyl- anggnepefR00£si um
hal i des as Grignard 15 reagents. Table 5 R N HZN p CN Exanpl e

#Cycl oal kaneRMS Dat a

M+H79cycl ohexanediiliph2 6280dyichohexaneEvhy | 2716846 yiod epent anelvet hyl 24882cycl
opent aneAl | yl 27483gycl I 8 4 20 - 120

06 Oct ober 2004 ExarrplsglpgzrsE @}%E&pr &h f}&ﬁ/mwo@gcg{&forl'\/ﬁm%/&&&as le 79: A
m xture of dry E}é‘?rb(?ﬁufﬁ?r’e{btﬁl Br?%%ar(a%rﬁﬂ“rwéé c%‘ollué&dttﬁlﬁc3(oloc@Lsalt

bat h) 10 and trealedand tthhet reamiumtt etgachl ebideidnllad wdshe@. 1 nol ). The
resul ting yejl omééé%ego&ml%%éé'r{ﬂ %ﬁ nﬁél %98“ %o L%Qanéfertll%ge 4

sequentially W|t cycl opent anone

di et hyl mal onat e (@25 é Jm_2ang. %‘%Itfaf%hlné‘ﬁifr?%lc&? PCeS3we30 min. The
reaction mxtur mn’lffmaswmejy tro est &ﬂiernbhocfta%ﬁhzukéﬂrlc@f g@'I,y Rymediine (16
m., 0.20 nol) i o) ) tirred Cf hen at rt for
20 h. The react?%ﬁly 3 Erlgé%m(/)arsg%qﬁgﬁc ed W ?-?1 A 859()5(? mPe $55%F8d for 5
mn then ext rac%l@dlq/\nat?hdeﬁmucwa% q @'@lht)sol'ltlde é:@rﬁoMﬁedeQ)gam c extracts
were 20 washed with saturated sodiumchloride (50 nL), saturated sodium
bi carbonate (50 nL) and brine (50 nL), dried (I\/gSO4),fiItered and
concentrated. Flash chromatography using 5%t OAc i n hexane gave Step 1
conpound as a light yellow oil. Yiel 8am73§ (68%. M5 (M+ H) 226. 25 -

121 General Method C: Peptide coupling to 4, 5-methano-

prolinamide, amide dehydration and final deprotection.

N\
HoN N
O CN

The TFA salt of amide 13 was coupled to a variety of

15

racemic quaternary protected amino acids using HOBT/EDC
20 in DMF at rt to give a D/L mixture of diastereomers at
the N-terminal amino acid. The desired L diastereomer
was chromatographically isolated either as the amide 21
or as the nitrile 22. Nitrile 22 was obtained by
treatment of the amide with POCl;/imidazole invpyridine at
25 -20°C. The final target 23 was obtained by deprotection

under acidic conditions using TFA in CH,Cl,.
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06 Cctober 2004 Step 2 5 A solution of Step 1 conpound (1.00 g, 4.42 nmol)
in methanol (50 n.) was treated with 10% Pd/C (0.20 g, 10 nol% and

hydr ogenat ed (bal |l oon pressure) at rt for 20 h. The m xture was dil uted
with nmethanol and filtered through a pad of celite. The filtrate was
concentrated 10 and purified by flash colum chromat ography on silica gel
with 7% Et OAc in hexanes to give 0.84 g (91% of Step 2 ggonyemwad 208 (M-H)
229. Step 3 OHHN\ \ O 15 Boc The Step 3 conpound was prepared by the
process outlined in General Method H, where the ester underwent 20

hydrol ysis, CurgdrémeREardeaiegaieMdthaar 8t ecting group exchange, and again
final ester hydrolysis. Step 4 25 N HZN CN O - 122 06 Cctober 2004 10
15 The title conpgund was prepared m teﬁ 3 conpoun ccording to the
procedure in GenerafAMit hod C whe he“ &Nt Nno i

was dehydr at ed, TraR e tin ou

conpound. M5 5 (Myif[234. Ex | 8886 dng Y87 were prByst¥e yfhe procedures
used for Exanpl e 85 CONHat | stom cyclPohe&R¥kone and cycl obut &vone
respectively. N H2N CN 8°Exanpl e #Cycl oal kaneMass Spec

M-HB5cycl opent yl 23488cycl ohexyl 24887cy&I obut yl 220 Exanpl €289 HN ui ~H O

23

a. EDAC, HOBT, DMF b. POCl;, pyridine, imidazole, -20C ¢.TFA, CH,Cl;, RT

Step 1

BocHN
5 (0] CONH,

Example 6 Step 3 compound (877 mg, 3.65 mmol) and N-Boc
cyclopentylvinylamino acid, described in Step 4 of

10 general method B (1.13 g, 4.20 mmol) were dissolved in 20
mL anhydrous DMF, cooled to 0°C and to this mixture was
added EDAC (1.62 g, 8.4 mmol), HOBT hydrate (2.54 g, 12.6
mmoi, and TEA (1.27 g, 12.6 mmol) and the reaction was
allowed to warm to rt and stirred for 24 h. The reaction

15 mixture was taken up in EtOAc (100 mL), washed with H;O (3
x 20 mL), dried (Na,S0O4), and purified bylsilica gel flash
column chromatography (100% EtOAc) to give 1.38 g (86%)
of Step 1 compound (MH+, 378).
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NC Step 1 Boc-N OH O - 123 06 COct ober 2004 Step 1 conpound was prepared
in Exanple 6 Step 1. Step 2 HN niiH O NC The title conpound was prepared
from Step 1 conpound according to General Method C, where the carboxylic
acid 10 underwent a peptide coupling, the am de dehydration and protecting
group renoval. Ms (M+H) 218. - 124 06 COct ober 2004 Exanpl es of conpounds
where X = H include the foll owi ng conpounds which may bepgORRYD004P! oyi ng
procedures as 5 described hereinbefore. RB RZRL X N~ N~y HIl4n R O X=H
Ex . #nx,

YyR1IR2R3R90001t - BuiggH291001adamant yl HH 92001~HH HO93001~HMe- 94010t - BuHH- 95010
adamant yl HH 96010~HH HO97010HVe- 98101 HHHL- Bu99110MeHHt - Bu 10 - 12S 06
Oct ober 2004 Exanples 100 to 109 Exa ofAconpounds where n = 1 include
the foll owi ng conmpounds whi ch may be p parg d\enpl oyi ng procedures as 5
descri bed herei nbefore. BocHN

5 Step 1 compound (1.38 g, 3.65 mmol) and imidazole (497

mg, 7.30 mmol) were dried by toluene azeotrope (5 mL x

2), dissolved in 10 mL anhydrous pyridine, cooled to -30°C
under nitrogen gas and POCl; (2.23 g, 14.60 mmol) was
added by syringe. The reaction was complete after 1 h

10 and was evaporated to dryness and the remainder purified
by two sequential flash column chromatographies over
silica gel. The first column (100% EtOAc) was used to
isolate the mixture of diastereomers (1.15 g, 88%) from
the by-products of the reaction. The second column

15 (gradient of 25% EtOAC/hexanes to 50% EtOAc/hexanes) was
run to resolve the mixture of diastereomers and provided

504 mg of the desired Step 2 nitrile (MH+360).

N\
H,N N
O CN

Step 2 compound (32 mg, 0.09 mmol) was dissolved in 1 mlL
of CH,Cl, and 1 mL of TFA was added and the reaction

25 stirred for 30 min at rt and was evaporated to dryness.

Step 3

20

The product was purified by reverse phase preparative
column chromatography on a YMC S5 ODS 20 X 250 mm column
to give 12 mg of the TFA salt (lyophilized from water or
isolated after evaporation of eluent and trituration with
30 ether) the title compound. Purification conditions:
gradient elution from 10% methanol/water/0.1 TFA to 90%
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RBRZRLX N~ NJYH-nN1RIOXEx. # XXy RLR RRIOOCNO1HH
Ht-Bu 101 CNO 1 HH H adamantyl 102 CNO 1 HMe HHO- 103 CNO 1 ~ H Me H
104 CN1 0 t-Bu HHH 105 CN 1 0 adamantyl HH Me 106 CN1 0 ~ Et HH HO
107 CN1 OHH M 108 HO 1 t-Bu HHH 109 H1 0 M HHt-Bu - 126 06
Cct ober 2004 What is Clained is: 1. A conmpound having the structure R3 RZ
Al X ~I3 NH$ R-O X wherein x is 0 or 1 and y is O or 0b.O&toB¥H degy t hat x
= 1wheny =0 and x = 0 wheny = 1; and wherein nis 0 or 1; 10 X is CN

Rl, RZ, R3 and R are the sane or different and are independently sel ected
from hydrogen, m@hké/rlol/@:lak@ﬂ)}d .1 akkyswdr, 18yeimalskybn. ayakoat kydsal kyl ,

bi cycl oat Kyl hELaYEloalit o al kil euelaakbule ddr oxalkubee! 90
hydroxyalkylcyc ro % froxyblcycloa I kyl,
hydroxytrlcyclﬁéf%yﬂ HFE?%F%%% W?V%&%&ﬂt af43/1 t hi oal kyl ,

aryl al kyl t hi oal kyl , cycloalkenyl aryl, aral kyl, heteroaryl

het er oar yl aISkyIE;camglﬁsoﬁ@t-é? omneybrgpangdcbmh@t%mahk% a@luki9tll1‘16%111]!1 opt| onal l'y

20 substitut edgLhepidiuea¥ah ! Rhing @@iﬁeb}.%rl ab oy W staﬂ-tln?g f3om4 Or S groups
sel ected from hydrogen, hal o, alk%k@ﬁ§1 haloalk | , al koxy, hal oal koxy,

pol yhal oal koxy SY&I RRSAFRPBBNYIYC1] e AFKYRA EVEToaIkyI

cycloalkylalkybycpﬁ%qgnanbﬁajk%kﬂohet&nqmanytewn3u§ 25 arylanlno

cycloheteroalk¥ﬂ gﬁ&iéygggg &gﬁ&g%galgag,4 gyggﬁggé hydr oxyal kyl , nitro,
GBSt Y it'e

cyano, am no, m no, | ami no, dial kyl ami no, th|o

al kyl thio, Wi k;¢|Yéé@mnee’a%xﬂ|he“%PR% arlrBBhse! éﬁfin&%ﬁnﬁsﬂwe

al kynyl am nocardepyétiaikyl am nocar bonyl, 30 al kenyl am nocar bonyl ,

al kyl car bonyl oxy, al kyl car bonyl am no, arylcarbonylanino,

al kyl sul f onyl am no, al kyl am nocar bonyl anm no, al koxycar bonyl am no,

al kyl sul fonyl, am nosul finyl, am nosuE&eksI2 al kyl sul finyl, sul fonani do or

sul fonyl; - 127 06 Cctober 2004 and R1 and R3 may optionally be taken
together to form- (CRSR6) m where mijs 2 to 6, and RS and R6 are the sane
or different and are |ndependently £ m hydrcxy, al koxy, H, alkyl,

al kenyl, al kynyl, cycloal kyl, 5 halo} am po, ¥ubstituted am no,
cycloalkylalkyl, cycloalkenyl, aryluN arvyl , heteroaryl,

het eroaryl al kyl , cycl ohet eroal kyl, cyckdfhet eroal kyl al kyl ,

al kyl car bonid am no, aryl carbonyl_am no, alknxvrarhonylanlno,
aryl oxycar bonyl am no,

MS
Example R (M + H]
30 9 260
T
ad
31 S 246
7/
32 'I'I 274
/
33 ? ' 288
/
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10 al koxycar bonyl, aryl oxycarbonyl, or al kyl am nocarbonyl am no, or Rl and R
may optionally be taken together to form-(CR RB)P- wherein pis 2 to 6,
and R and Ra are the sanme or different and are independently selected from
hydr oxy, al koxy, cyano, H, alkyl, alkenyl, IS al kynyl, cycloal kyl,
cycl oal kyl al kyl, cycl oal kenyl, halo, am no, substituted am no, aryl,
arylalkyl heteroaryl, het eroaryl al kyl , cycl ohet er oal kylpg October 2004
cycloheteroalkylalkyl, al kyl car bonyl am no, aryl carbonyl am no,
al koxycar bonyl am no, aryl oxycarbonyl am no, 20 al koxycar bonyl,
aryl oxycar bony|l , or al kylam [ no, ¢r optionallTy RI Jand R
together with forma 5 to 7 containing a total of 2 to 4
het er oat ons sell ect ed3from N, or SO, ;| ~H | r%S or optionally RL
and R3 togethegr with forma|9 to 8 nenb:red cycl ohet eroal kyl rji ng wherein
t he cycl oheterloal kyl ring h3 aryll ring fused therieto or an
optional 3 to |7 nmenbered cydgl oal k I ng fused thereto; 30 and i ncl udi ng
pharmaceuticall y acceptabl e |salts tYiexeof, and prodr%%Besters t her eof , and
all stereoisoners thereof. - 128 Oct obenn 2004 Z.""The conpound as
defined in Clqsn11 havi ng the str &g ~+R3IR2ZR /NNHnNnRAOXS5 3. The
conpound as defined in Jdaim1l haV|nq the stnucture: 13 RR Rj/NN / H
YIn R4 O X 10 4. The conpound as def in Claim1 having the structure:
N

R3 R /NNHDN R ONCS5. Thg conpou defined in daim1 having the 15

structure: RBIR HNN\VJ~H4 RO H' 6. The conpol® as defjned in daim
1 wherein: 20 R3is H Rl ig H alky kjpycloalkyl, bi cycl oal ky| ,
tricycl oal kyl,| al kyl cycl oal kyl, hydroxyal kyl, {hydroxyal kyl cycl joal kyl ,

hydr oxycycl oal Kyl hydroxybi cycl oal k r hydroxytricycl oal kyl},
37* ~ 232

38 =§;>Xf/ 234
N

39 262
T

* Step 3 compound was prepared by the method described in Tetrahedron
Letters 1986, 1281-1284.

Example 40

2

CN

Step 1




RZis Hor alkyl, nis 0, 25 Xis CN. - 129 06 Cctober 2004 - 130 7. The
conpound as defined in Caim1l wherein the cycl opropyl fused to the
pyrrolidine has the configuration: 5 a -N Y The conpound as defined in
Caiml whichis 10 H~. s . "~HS 15~ SN 3 HZNS S CTt (1S, 2(2S), 3S
5S) wherein Rl is al kyl, cycloal kyl, bicycloal kyl, tricycloal kyl,

al kyl cycl oal I cyl, hydroxyal kyl, hydroxycyol oal kyl, hydr opy ajiopes®ogal kyl ,
hydr oxybi cycl oal kyl, or hydroxytricycloal kyl, or 20 HZNACN25 s ,~~H 3 6 N3
9 g~ R~~~H (1R 2S, 3(29), 58) wherein R is al kyl, cycloal kyl,
birycloall:yl, tricycloal kyl, . kyl cycl oal kyl, hydroxyal kyl,

hydr oxyc: ycIoaI hydr oa Ic b a r 3U

hydr oxyrricycl . gg? Compo%gﬁ to% &%%%aeﬁggéﬂ%x b&%%%gnﬁgﬁk %aV|ng t he
structure: J N_Sta(yqqg|fpom cyclopentanone and 2-fluoro-triethylphos-

phonoacetate instead of triethylphosphonoacetate.

2

CN

Step 2

F NH, O

10 Title compound was prepared by the peptide coupling of
Step 1 acid followed by dehydration and final

deprotection as described in general method C [MS (M+H)

278]1.
15 Example 41
™
CN
F NH, O
Step 1
0
OH
F NHBoc
20
Step 1 compound was prepared employing general method B
starting from cyclobutanone and 2-fluoro-triethylphos-
phonoacetate instead of triethylphosphonoacetate.
25
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HNp NCN~ HNONHONOCNHOHNHNU~NFHNpPNCf N H ~Np CN
HO H2ZH N NC Or or a pharnaceutically acceptable salt thereof. 20 10. The
conmpound as defined in Claim9 wherein the pharnaceutically acceptable salt
is the hydrochloride salt or the trifluoroacetic acid salt. 1.1. A conpound
having the structure: 2~ Ho HN N r N 30 or a pharmaceutically acceptable
salt thereof. 06 COctober 2004 -131a 12. A pharnaceuti ¢glO6eBEE2004 ON
conprising a conmpound as defined in Claim1l and a pharnaceutically
acceptable carrier thereof. 5 13. A pharnaceutical conbination conprising a
DP4 i nhi bitor cigpoand as defined in Claim1 and an anti di abetic agent

other than a DP4 inhibitor for treating diabetes and rel ated di seases, an
anti-obesity agent and/or a |ipidnodul ati ent .

CN
F NH, o

5 Title compound was prepared by the peptide coupling of
Step 1 acid followed by dehydration and final

deprotection as described in general method C. MS (M+H)

264,
10 ' Example 42
jifi;i—N
o)
CN
Step 1
o)
OH
NHBoc
15
Step 1 compound was prepared employing general method B
starting from cyclopentanone and triethylphosphono-
propionate instead of triethylphosphonoacetate.
20
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10 14. The pharmaceutical conbination as defined in Caim 13 conprising
said DP4 inhibitor conpound and an anti di abetic agent. 06 Cctober 2004
15. The conbination as defined in Caim14 wherein the antidi abetic agent
is 1, 2, 3 or nore of a biguanide, a sulfonyl urea, a glucosidase
inhibitor,a PPARy 5 agonist, a PPAR a/y dual agonist, an SGL.T2 i nhibitor,
an aP2 inhibitor, a glycogen phosphoryl ase inhibitor, amgGetdoehiobogor, an
insulin sensitizer,a glucagon-1like peptide-1 (G.P-1) or mnetic thereof,
insulin and/or a meglitinide. 10 16 . The conbination as defined in C aim
15 wherein the éﬁ??%abetic agent is 1, 2, 3 or nore of nmetformn,

gl yburide, glinepiride, glipyride, glisg+gide, chlorpropam de, gliclazide,
acarbose) mglitol, 15 pioglitazone, gl i tazone, rosiglitazone, insulin,
G1262570, .isaglitazone, JTT-501, NN\ , L895645, YM 440, R-119702, AJ9677,
repagl i nide, nateglinide, KA D1129, ARHP392 GW 409544, KRP297, AC2993,
Exendin-4, LY307161, NN2211, and/or |N§8A5902. \2~ 17. The conbi nation as
defined in daim 14 wherein the conpound i esent in a weight ratio to
the antidi abetic agent within the rangé’fro about 0.01 to about 100:1. 25
18 . The conbination as defined in Caim 13 Stherein the anti-obesity agent
is a beta 3 adrenergi c agoni st, a trpase—+nhtbttor, a serotonin (and
dopani ne) reuptake inhibitor, a thyroid receptor beta conpound, an
anorecti ¢ 30° agEhtl® &RAPDY A VRSt PYFRACEd Bxildist PBRtiAR quPhiny ©f19 . The
conbi nati on as stefd nedcia @idonedowhengirative andiriohesity agent is
orlistat, ATL-982, L2677, aLs7§Q§§x.5ibe9P§§164n8e’r%i b[lx{étrh%rgi €, yd om+r zmate,

axoki ne, 35 dexanphetam ne, phenterm ne, %%eny propanol anne, fl noxi n,
and/ or mazi ndol 474 132 06 Cctober 2004 20 . The conbination as defined
in Caim13 wherein the |lipid nodul ati ng agent is an MIP inhibitor, an HMVG
CoA reducta§@ i nhi bitor, a squal ene Synt %; se inhibitor, a fibric acid
derivative, an upregul ator of LDL reeeﬁpgk—g—activity, a |i poxygenase

i nhibitor, an ACAT inhibitor, a choles yl ester transfer protein

i nhibitor,or an ATP citrate |yase iRhi or. 21 The conbi nation as defined
in Caim20 wherein 10 the lipid nod ing ggent is pravastatin,

| ovastatin, sinvastatin, atorvastatirn, feri tatin, fluvastatin,

ni svaetatin, visastatin,fenofibratengenfigrogil, clofibrate, inplitapide,
CP- 529, 414, avasi m be, TS-962, MD 700, #4nd/ LY295427. 15 22 .The

conbi nation as defined in Caim20 wherein t DP4 inhibitor is present in
a weight ratio to the lipid-nmodul ating agent within the range from about
0.01 to about 1&&pl.a 20 23 . A pharmaceuti cal conbi nati on conprising a DP4
i nhi bitor conpound as defined in Caiml and an agent far treating
infertility, an agent for treating pol ic ovary syndronme, an agent for
treating a grow h disorder 25 and/or fy # an anti-arthritis agent, an
agent for preventing inhibiting allogr HB& ection in transplantation, an
agent for tigating autoi mune di sease, an anti-AlIDS agent, an agent for
treating inflanmatory bowel disease/syndronme, an agent for 30 treating

anor exi a nervosgyAn aphho@at $2008 QN3 8080109904 AerRB2MhdrrRbesi ty agent.

starting from cyclobutanone and triethylphosphono-

S,
Pad

propionate instead of triethylphosphonoacetate.
20
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24 . A nmethod for treating diabetes, insulin resistance, hyperglycem a,
hyperi sulinem a, or elevated 35 blood levels of free fatty acids or
gl ycerol, obesity, Syndrone X, dysnetabolic syndrone, diabetic
conplications, hypertriglyceridema, - 133 06 COct ober 2004
hyperinsul i nem a, atheroslerosis, inpaired glucose honeostasis, inpaired
gl ucose tolerance, infertility, polycystic ovary syndro06,Qetobeh2@d4or der s,
frailty, arthritis, allograft rejection in transplantation, S autoi nmune
di seases, AIDS, intestinal diseases, inflamatory bowel syndrome, nervosa,
ost eoporosi s, @&teanZi munonodul at orydi sease or a chronic inflammtory bowel
di sease, which conprises adm nistering 40 a manmal i an species in need of
treatment a therapeutically effective @ anount of a conpound as defined in
Caim1l. 25 The nmethod as defined laim24 for treating type |1 '
.di abetes and/or obesity. IS - 134
I'N,/ Nf @Ny' /N /NL8/ Nf/ NyP"/ Ny/ NSM N, t /N / /
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distilled TFA. The reaction was complete in 80 min and
evaporated to dryness and purified by preparative HPLC

5 (YMC S5 ODS 30 x 100 mm, 10 minute gradient 100%A to
100%B, Solvent A = 10% MeOH-90%H20-0.1% TFA, Solvent B =
90% MeOH-10% H,O -0.1% TFA, to give, after removal of

water, 50 mg (60%) of title compound. (MH+250).

10 Table 3

NC

Method of
Example R Preparation (M + H}

Ozonolysis/
44 <;31_§ borohydride 264
Osmium/periodate/
45 % borohydride 250
H
Ozonolysis/
46 borohydride 278
HO o
Osmium/periodate/
47 (;32—§ borohydride 292

Ozonolysis/

borohydride
48 § 292

HO

- 77 -



10xx 10xx!l 4f 10%x& ()-opCc6oM V (f10% & ()-!;
Tf109%& ()-Y! 109 ()-YIP f109%& ()-Y!'f109%& ()- Y& 10%& ()- 10" !""""wU6+V
108f 109& ()-! f109%& ()-!\"f10%& ()-!'1 f109%& ()-!# f10%& ()-!S f109%& ()-""""
#3$%&dBV
10! (" y310%Z& ()-"!'# y310%&' ()-"!U y310%& ()-"!xy310%w& ()-"!109%& ()- 10
10d& T ' (()wwv4BV 10!'#, 10%{& ()-f 1, 10% 06 October 2004
& ()-f16 y310%&' ()-"!1" y310%6S& ()-"!1 y310%IJ& ()-"! ‘y310%&' O-"9))))).*z
*hCO!'# , 11 109%&' ()- 109& ()-L!10% ()- 10 10 108S109& ()-°

109& () - fZ******+}"’>bCI)I # YYS109&' ()- SYYS10%&' () - SYI 10%& () tyl0% ()-!G 10

@& ()-!" | 109 ()-+++F+l +R+_+"<bCOL#l l\gow) 10%s& ()-Myy) 10%
& ()- lW(lO%&' ()- & nmlo%&' ()-!N, 109%&
109 ()=- _++*,+,,,-,.,> @{\=0!#! sLlO%&' ( 0% ()- 10 10

108S109%& ()-!, yy) 109& () - M #fyy) 109%& 1S, 0, N-A-zX6{\ =0!| |
109%&: ()-! '3 100 ()-1NZ3' 109& ()-!f3 f0%&'()-|3 a3
109& () - SH109& ()-"-e-S----- WUB{ \ =0
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S Step 1

rilH
Boc

Part A. A 50-ml flask was charged with dihydro-4,4-

10  dimethyl-2,3-furandione (5.0 g, 39.0 mmol), acetic acid
(10 mL), sodium acetate (3.82 g, 39.0 mmol) and
hydroxylamine hydrochloride (2.71 g, 39.0 mmol). The
reaction mixture was stirred for 2 h at rt and
concentrated under reduced pressure to remove most of the

15 acetic acid. The remainder was poured into water (100
mL) and the agueous phase extracted with EtOAc (3 X 40
mL). The organics were dried over Na;$0; and concentrated

to a colorless oil which solidified on standing.

20 Part B. A 200-mL round bottomed flask was charged with
Part A solid (@ 39 mmol) and diluted with 80 mL of
ethancl and 39 mL of 2N HCl (78 mmol). The mixture was
treated with 1.0 g of 5% Pd/carbon and the mixture
degassed. The flask was placed under an atmosphere of H

25 for 8 h. The mixture was filtered through celite and the

filtrate concentrated to an off white solid.
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109%&' ()-9! " 10%&'Y(irarbonate (10.0 g, 117 mmol). After 4 h of stirring

the mixture was diluted with 50 mL of ether and 50 mL of
water. The layers were separated and the organic
fraction dried over MgS0O, and concentrated. The residue
was purified by flash column chromatography on silica gel
10 with 30% EtOAc in hexanes to give 2.00 g (22% overall) of

Step 1 compound as a white solid.
Step 2

HO
NH

TBS——0 Bac

15

To a stirred solution of Step 1 compound (1.00 g, 3.80
mmol) in THF (20 mL) at rt under nitrogen was added LiOH
hydrate (0.16 g, 3.80 mmol) and then water (5 mL). The

reaction was stirred at 40°C for 0.5 h and theﬁ cooled to
20 rt. The mixture was concentrated to dryness and the
remainder was stripped from THF (2X), toluene (2X) and
THF (1X). The remaining glass was diluted with S5 mL of
THF and treated with imidazole (0.63 g, 9.19 mmol)
followed by t—butyl—dimethylsilyl'chloride (1.26 g, 8.36
25 mmol). The reaction was stirred overnight and quenched
with 10 mL of methanol. After 1 h of stirring the
mixture was concentrated. An additional portion of
methanol was added and the mixture concentrated. The oil
was diluted with ether and 0.1 N HCl (pH 2). The layers

30 were equilibrated and aqueous drawn off. The organic
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10%' ()-21 @0% ] & ()-!  @O%0& ()-! @ILO%: ()-!" @0%- & ()-l
@L0%: () - IKLMVIASESD NWX9. ©  10y8109&' ()-, 109& ()-z! , 10% ()-z!1°,
100 ()-2! 1", 10%& ()-z'# . 10%& ()-z- Ny N?NO- PPQUB:
101 1" ys100@XZX& () -1 ys10%j & () -1 ys10% S1ys10%znz& () - 9! L109%Z& () -
10 10QQIJRRSS] TZX9B: 10f L-: 109@& ()--1d/"! )= 1" 100 () -
1["11096S& () -

HO
5 H,N o

The Title compound was prepared by the peptide coupling

of Step 2 carboxylic acid with Example 6 Step 3 amine,

followed by dehydration and deprotection as outlined in
10 General Method C. MS (M+H) 238.

General Method F: Catalytic Hydrogenation of vinyl
substituent. As shown in Scheme 8, the protected vinyl
substituted amino acid 20 was transformed to the

15 corresponding saturated analog 29 by catalytic
hydrogenation using 10% Pd/C and hydrogen at atmospheric

pressure.

Scheme 8, General Method F, Examples 50-56

N a
BocHN OH BocHN OH

o o
20 29
20 a. 10% Pd/C, 1 atm Hy, MeOH, 12h, 100%

Step 1.

The N-(tert-Butyloxycarbonyl) (1’vinylcyclopentyl)glycine

(2.23 g, 8.30 mmol) was dissolved in 50 mL MeOH and

placed in a hydrogenation vessel purged with argon. To
25 this mixture was added 10% Pd-C (224 mg, 10% w/w) and the

reaction stirred under 1 atm H, at rt for 12 h. The

reaction was filtered through celite and concentrated and
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102810%& ()-1 (" f110%& ()-! (f110% ()- 90" 109Z& () - EUGUIUMUPUSUWIBg\ = 10!
109 ()- y31109& ()-y* 10% ()- $10%' ()-y10%&' ()- - 10%& () - WNMWZZZZZ} A SHe
10 10 10 10810%: ()- 10%& ()-! &10%& ()-! &10%& ()- 10%& ()-

776[ [\\] zX6SH=

101 (" y10%& () -!y10%b& ()-1, U y10%& ()-!1}" y10%h& ()-! 20H4 10&:
1A "laz[9SHE 1011 #y. 100%& 0 syl v (%-Iy ()~ @610Mebb) 2004 1076 ()
Y(10%p& ()-" y10% ()-1° y10%! ()- 1 # y10% (-1 aabbb bbbVb~_=

10t 11f “10% | & (Quﬂif%&’% &165n 40 A0 LOBHR st bonY s 100& (L1S Y. 10%

& ()-SVbbcddddwlU3~ =
with 1: 9 methanol CH,Cl, to give the Step 1 compound as a

(FAB MH+ 272)

10Z 10z

glass.

5 Examples 50-56 were prepared by the peptide coupling of
amino acids (where the vinyl substituent has been
hydrogenated according to general method F) followed by

dehydration and deprotection as described in general

method C.
10
Table 4
Ra 0
Ry
N
NC
R1, R2 MS
Example M + H]
50 Cyclopentyl 262
51 cyclobutyl 248
52 cycloheptyl 290
53 4-pyranyl 278
54 methyl, 236
methyl
55 ethyl, ethyl 264
56 methyl, ethyl 250
15 Example 57

NH
2 0 cN

The title compound in Example 57 was prepared by the

peptide coupling of the isopropyl cyclobutane amino acid
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(where the olefin substituent has been hydrogenated
according to general method F) followed by dehydration

and deprotection as described in general method C.

Example 58

N

NH
20 cn

The title compound in Example 58 was prepared by the
peptide coupling of the isopropyl cyclopentane amino acid
(where the olefin substituent has been hydrogenated
according to general method F) followed by dehydration
and deprotection as described in general method C. MS
(M+H) 276

General Method G: L-Amino acids synthesized by
Asymmetric Strecker Reaction. Commercially available
adamantyl carboxylic acid was esterified either in MeOH
with HCl at reflux or using trimethylsilyldiazomethane in
Et,0/methanol to give 30. The ester was reduced to the
alcohol 31 with LAH in THF and then subjected to a Swern
oxidation to give aldehyde 32. Aldehyde 32 was
transformed to 33 under asymmetric Strecker conditions
with KCN, NaHSO; and R-(-)-2-phenylglycinol. The nitrile
of 33 was hydrolyzed under strongly acidic conditions
using 12M HCl in HOAc to give 34. The chiral auxiliary
was removed by catalytic reduction using Pearlman’s
catalyst in acidic methanol under 50 psi hydrogen to give
35 and the resulting amino group was protected as the t-

butylcarbamate to give 36.
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| 9910% & () - ! %E-E-& ()-! @] 10% ()-!9@! 10%s& ()-! % ()-
09228 ()- hi | | kkkkkwxXVB7 10! 10: 10: ()-19@1 10%s& () -1 x@l 10% () -1 Gl 1
O B ) 1op (MIOWKE (-1, IMLOWT & (-1 (109D ()-t ) ( &10%D& () -1kk] |
YOS 100& ()-1" yOs100& () - ! &yIsLOE () - 0: 10%& ()-!: 109958 (5 v 1004
pAgnT ssszX9. 7 0 Y - /& ()-!:10%J& ()-s! " 10%& () -oao

10810%&' ()-!6" 1l 10%& {) - ver o
ssasbost { gE7 10FEFES 1w e?fi%%qg@;gg;&éf;a_{aﬁge@fosg%&;g_Lllo/«& (-1 D L10%: ()-s

109 ()- !'L10% ()- 10 uavywxw, c
, 169%8&—) - 16%—&
zzz#zt i N ' (+L!'s1Qy () 10 10

10! (+, 109& () -, 109& () -

} f100/«125 ()-1°S, 109& ()'Saco

Of 810%&' () -, +10%& (Y=*{ ", +100%& ()- ‘on +10% ()~ #zvzz{ 211 zX6i A?

10! + " 10% | *| & ()-+| ‘"10)6**&' (O)-+"owma@a ()-# U "11)%& () -+ "10988& ()

-+ 10% & ()
s 0% () - +" igiﬁfl ? f@ 0%8| Bl ()xf)" 10961 71 & () -+l & 710%] 4] &
) p %R (- L - (| #P
109 ()- (! 1 (7( 10%k—~() - (! #P" f
CO,H
H 1
33 . 34
f
HCIH;N~ ~COzH BOCHN~ ~COzH
35 36
a. LAH, THF, 0 C to RT, 96% b. CICOCOCI, DMSO, CH,Cly, -78 C, 98% c. R-(-)-2-Phenylglycinol,
NaHS03, KCN d.12M HCI, HOAc, 80 C, 16h, 78 % e. 20% Pd(OH),, 50 psi Hp, MeOH:HOAc, 5:1
f. (Boc);0, K,COa, DMF, 92%, 2 steps
Step 1
H3CO,C
5

Adamantane-1l-carboxylic acid (10.0 g, 55 mmol, 1 equiv)
was dissolved in a mixture of Et;0 (160 mL) and MeOH (40
mL), and was treated with trimethylsilyl diazomethane
(2.0 M in hexane, 30 mL, 60 mmol, 1.1 equiv) and stirred

10 at rt for 3 h. The volatiles were then removed by rotary
evaporation and the product purified by flash column
chromatography on silica gel (5x15 cm) with 40%
CH,Cl,/hexanes to give the product as a white crystalline
solid (10.7 g, 100%). '

i5
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Step 1 compound (10.7 g, 0.055 mmol, 1 equiv) was

5 dissolved in anhydrous THF (150 mL) under argon and was
treated with a solution of LiAlH; (1 M in THF, 69 mL, 69
mmol, 1.25 equiv). After stirring at rt for 1.5 h, the
reaction was cocoled to 0°C and gquenched sequentially with
H,O (5.1 mL), 15% agqg NaOH (5.1 mlL), and H;O (10.2 mlL).

10 After stirring at rt for 15 min, the slurry was vacuum
filtered, and the solids washed with EtOAc (2x100 mL).
The filtrate was concentrated by rotary evaporation and
the resulting solid purified by flash column
chromatography on silica gel (5x15 cm) with 10%

15 EtOAc/CH,Cl,. This afforded the Step 2 product as a white

solid (8.74 g, 96%).

OHC

Step 3

20
An oven-dried 3-neck flask equipped with 125-mL addition
funnel was charged with anhydrous CH,Cl,; (150 mL) -and
anhydrous DMSO (10.3 mL, 0.145 mol, 2.5 equiv) under
argon atmosphere and cooled to -78°C. Slow dropwise

25 addition of oxalyl chloride (6.7 mL, 0.0768 mol, 1.32
equiv) followed by stirring for 15 min provided an
activated DMSO adduct. This was treated with a solution
of Step 2 compound (9.67 g, 58.2 mmol, 1 equiv) in dry
CH,Cl, (75 mL) and the reaction allowed to stir for 1 h.

30 The resulting white mixture was then treated dropwise

with triethylamine (40.5 mL, 0.291 mol, 5 equiv). After
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q3~\: 01! (A f109%& ()-,!1f 100v& ()-, 9! 10% ()- 10t 10t
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" 3ND] 82[ 9-\: 01 1} f 1004 {& ()-, f100&& ()-,!# F109%& ()-, f10% & ()-, ! # f10%
&& ()-, ! 1109 ()-, 8\ -~2X9. 06 October 2004
108100&' ()-! f109R&& () -, ! f100& ()-, ! # f10%v& ()-,! f109%& ()-, f109%& ()-
ZZ dB: 10! # 910%CCE ()- |# 910Ut CL&' ()- !#s 910%hCh& ()- !910%h h& ()-
) )1?%1808;&(6 10 3%2?;9”;@38 Al ihg3BAUmEE (3reBHL080d & HE) TEaYtIF0% f & () -
| " ! 0,
101" 188yl 10%&' () dﬁllo%&gntlallgl‘gﬁg ((%()j 2&! rg?f)‘cyeléf'{z(xa)o“ 0 A10™H 10 h910%
h& ()-nPNz[9 = £6! qi#%lzoléb/&? ™k g 1‘(’)’57£r( PEYTHARPOSH RS (FPFgl> min the
10%?fg)-!H1‘y|}a@@&dﬁe!wbsydﬂlﬁﬁﬁb&hiﬁhNMBPVW@DOZmLDénd the layers were
S10% () 1008 Choplyco JOWD- 0100 5o LA0NE ) it 106 O-0'

10!!‘"10%>>&f()-- --""10 10%m&! gg
0% aqg KH,PO,; (3x150 mL) and satd aq NaCl 0 mL The

organics were dried (Na;SO4), filtered and concentrated.

The residue was purified by flash column chromatography

on silica gel (5x10 cm) with CHyCl, to give the Step 3
10 compound as a white solid (9.40 g, 98%).

Step 4

15 Step 3 compound (9.40 g, 57 mmol, 1 equiv) was suspended
in H,O0 (145 mL) and cooled to 0°C. The mixture was
treated with NaHSO; (5.95 g, 57 mmol, 1 equiv), KCN (4.0
g, 59 mmol, 1.04 equiv), and a solution of (R)-(-)-
phenylglycinol (8.01 g, 57 mmol, 1 equiv) in MeOH (55

20 mL). The resulting mixture was stirred at rt for 2 h,
then refluxed for 16 h. The mixture was cooled to rt,
and 200 mL of EtOAc added. After mixing for 15 min the
layers were separated. The aqueous fraction was
extracted with EtOAc. The combined EtOAc extracts were

25 washed with brine (50 mL), dried over anhydrous Na;SO4,
filtered and the filtrate concentrated. The product was
purified by flash column chromatography on silica gel
(6.4x20 cm) with 20% EtOAc/hexanes to give the desired

(R,S) product as a white solid (11.6 g, 37.4 mmol, 65%):
30 MS m/e 311 (M+H)".

- 85 -



10 10810%& ()- 00MU3~\: 10!

‘"10%Dp&'()--!&"‘10%(X&'()--""10%&'()--!@"10%f&'()--!‘"10%&'()--!"'10%&'
()--AHI JK[ ({\: 10!!;9f 109kK& ()--"! 109& ()- 10m 10m

10nB10%T&’ ()-1& "109%& ()--!!" "10%& ()--($<U. 2zX6{\ "

10111 f109& ()--110 f109& ()-- f10% & ()--!6 f109%& ()--!;

“F109& ()--! @ f109& ()-- ?MuXMB7 10!! 10 10 06 October 2004

10810%& ()-!a f109%& ()--!6& f10%& ()--!f f109%& ()--!1 f10%& ()--\}"<MB7
10! 10!0°f 10%& ()-) f10%J & ()-)!'U f10%& ()- )lf10%&'() )Y

&10%&' ()-: 9! L1O%ER p- K+w3MB7 10!\ f10% & ()-)!;

“f109& ()-)INf109& ()-)! (" f109%& ()-)!# f 0&'() )1 f10%& ()-)"~~\:
10! S10%\ & ()-f!S109%&' ()-fL!L10% & () - 10
10810%& ()-! D f10% [ & ()-)f~zX6~\: MO !

10! @10%&: ()-!!" @10%\.& ()-!!5 @ 18% & () - "M% 100& ()-!

210% & ()-!" S10%& ()-f+bijwx9.: IOV 2H

&610% & ()-!D @ 10%m& ()-!!" @10%()-1!" @ 10% ()-!! @ 10% ()-!jkl | Z+dB
10\ ! #f 109%&' ()-!f10%x& ()-!Y " 10%EE& ()-S!  10%@e& ()- S9! s10%&' ()- 10\

10\ +=Qzb zX6B: The Step 4 nitrile (5.65 g, 18 mmol) was heated in conc.

5 HCl (120 mL) and HOAc (30 mL) at 80°C for 18 h, at which

time the reaction was cooled in an ice bath. Vacuum
filtration of the resulting precipitate afforded the
desired product as a white solid (5.21 g, 14 mmol, 78%).
MS m/e 330 (m+H)".

10
Step 6

HCIH,N” ~COH

The Step 6 compound (5.21 g, 14 mmol) was dissolved in
15 MeOH (50 mL) and HOAc (10 mL), and hydrogenated with H:
(50 psi) and Pearlman’s catalyst (20% Pd(OH);, 1.04 g, 20%
w/w) for 18 h. The reaction was filtered through a PTFE
membrane filter and the catalyst washed with MeOH (3x25
mL). The filtrate was concentrated by rotary evaporation
20 to afford a white solid. The product was used in Step 7

without further purification.

Step 7

BOC-HN~ “COH
25

The crude Step 6 compound (@ 14 mmol) was dissolved in

anhydrous DMF (50 mL) under argon and treated with K,COs3
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100 @ @' 10% ()™M & %‘i’g}g %ﬁ}é ) F g’%‘@‘@ @&"f?‘g‘?"@*ﬁb’%} (a)nd01239hK)l@
1 109 () - 1@! 109 (Jesi@e 1@%@( Ful @Hrl09@sY ) @Ice QR (sputsl INBIE _A) ! @! 10%
' @' 109& () - 5 DL IO ( Yz PN LU € 4 ' @tﬂélf/«ﬁsm)aﬂld FEQA) ! @)'ol(%% @U0% () - @D
1 10%: ()-' (! @' 10%: () -! @®! 10%84é%% %81 r@
@! 10% & () - 101 M SaBSROYEF 1 e&'a? } lailti@/%z“s( )WlLQf‘y*k%O\ @'1 ¢
y10%& ()-G F (2ADMRNL) - Zo Irelfiove 1094 bly) pZodudctUtraf%he ()-Z 'K ° 10%&' ()-Z
| 0 : VYL
Y 109\ & ()- Zh£grogle%%& él@ sJEep@ yﬁ’llooa/%f%ecgas w!als cooled to 0°C,
diluted with EtOAc (200 mL), and stirred vigorously while
10 carefully acidifying the aqueous to pH 3 with 1IN aq HCIl.
The layers separated and the aqueous extracted with EtOAc
(100 mL). The combined EtOAc extracts were washed with
brine (50 mlL), dried (Na;S0,), filtered and the filtrate
concentrated by rotary evaporation. The residue was
15 purified by SiO; flash column (5x12 cm) with 5%
MeOH/CH,Cl, + 0.5% HOAc. The product was chased with
hexanes to afford the product as a white foam (4.07 g, 13
mmol, 92%): MS m/e 310 (m+H)"'.

20 Example 59

TFAH,N N

oNC

The title compound in Example 59 was prepared by the
peptide coupling of the Step 7 compound in general method

25 G followed by dehydration and deprotection as described
in general method C.MS m/e 300 (m+H)".
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Example 60

HO
HoN N; 5
% ¢

HO

Step 1

5 BOC-HN~ “COH

A solution of KMnOs (337 mg, 2.13 mmol, 1.1 equiv) in 2%
aq KOH (6 mL) was heated to 60°C and Step 7 compound in
general method G (600 mg, 1.94 mmol, 1 equiv) was added

10 in portions, and heating increased to 90°C. After 1.5 h,
the reaction was cooled to 0°C, EtOAc (50 mL) was added,
and the mixtﬁre was carefully acidified to pH 3 with 1IN
HCl. The layers were separated'and the aqueous was
extracted with EtOAc (50 mL). The combined organic

15 extracts were washed with brine, dried over NazSOq4,
filtered and concentrated. The residue was purified by
flash column chromatography on silica gel (3.8x15 cm)
with 2% (200 mL), 3% (200 mL), 4% (200 mL), and 5% (500
mL) MeOH/CH,Cl, + 0.5% HOAc. After isolation of the

20 product, the material was chased with hexanes to afford a
white solid (324 mg, 51%): MS m/e 326 (m+H) .

Step 2

25
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10

15

20

25

30

re adégi in order: Example 6
Step 3 salt (328 mg, 1.37 mmol, 1.1 equiv), HOBT (520 mg,

© 3.85 mmol, 3.1 equiv), EDAC (510 mg, 2.61 mmol, 2.1

equiv), and TEA (0.54 mL, 3.85 mmol, 3.1 equiv). The
reaction mixture was allowed to warm to rt overnight and
the DMF removed by rotary evaporation (pump). The
remainder was dried further under vacuum. The residue
was dissolved in EtOAc (100 mL), washed with satd ag
NaHCO3; (50 mL) and satd ag NaCl (25 mL), dried over
anhydrous Na;S0,;, filtered and concentrated by rotary
evaporation. The product was purified flash column
chromatography on silica gel (3.8x15 cm) with a gradient
of 6% (200 mL), 7% (200 mL), and 8% (500 mL) MeOH/CH.Cl,
to give the product as a white solid (460 mg, 1.06 mmol,
85%): MS m/e 434 (m+H)'.

Step 3
Et;Si0

BOC-HN N

o “NHy

The Step 2 compound (95 mg, 0.22 mmol, 1 equiv) was

dissolved in anhydrous CHCl, (2.5 mL) under argon and
cooled to -78°C. The mixture was treated with
diisopropylethylamine (65 uL, 0.37 mmol, 1.7 equiv), and
triethylsilyl triflate (75 pL, 0.33 mmol, 1.5 equiv), and

stirred at 0°C for 1.5 h. The reaction was mixed with
MeOH (0.5 mL), silica gel (200 mg) and H;O (2 drops) and
stirred at rt for 18 h. The solvent was removed by

rotary evaporation and the residue purified flash column
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chromatography on silica gel(2.5x10 cm) with 4%
MeOH/CH,Cl, to afford the product (92 mg, 0.17 mmol, 77%):

MS m/e 548 (m+H)".
Et;SiO
BOC-HN "; 5
© xC

The Step 3 compound {90 mg, 0.16 mmol, 1 equiv) was

5 Step 4

dissolved in anhydrous pyridine (2 mL) under argon and
10 cooled to -30°C. Treatment with imidazole (24 mg, 0.35
mmol, 2.1 equiv) and phosphorous oxychloride (66 puL, 0.67

mmol, 4.1 equiv), and continued stirring at -30°C for 45
min gave a thick slurry. Volatiles were by rotary
evaporation and the cake dried further under reduced

15 pressure. The product was purified by flash column
chromatography on silica gel (2.5x10 cm) with 7%
EtOAc/CH,Cl, to afford the product as a white foam (76 mg,
87%): MS m/e 530 (m+H)*

HO
TFA HoN "; 5
© ne

The Step 4 compound (76 mg, 0.14 mmol) was dissolved in

20 Step 5

anhydrous CH,Cl, (1 mL) and cooled to 0°C and treated with
25 TFA (1 mL) and H,O (2 drops) and stirred for 1.5 hr at
0°C. The solvents were removed by rotary evaporation and

the residue was chased with toluene (5 mlL) and dried
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5 Example 61

L

Step 1

BOC-HN N
o
10 o’ NH;

An oven-dried flask purged with argon was charged with
anhydrous CH,Cl, (3 mL) and cooled to -78°C. Treatment

with diethylaminosulfur trifluoride (DAST, 60 uL, 0.45

15 mmol, 1.5 equiv), followed by a solution of the Example
60 Step 2 compound (131 mg, 0.30 mmol, 1 equiv) in dry
CH,Cl, (3 mL). After 15 min, the reaction was poured into
a separatory funnel containing satd ag NaHCOj; (25 mL) and
the layers were separated. The aqueous fraction was

20 extracted with CH,Cl, (25 mL), then the combined organic
extracts were washed with brine (10 mL), dried (Na;SO4),
filtered and concentrated. The product was purified by
flash column chromatography on silica gel (2.5x10 cm)
with 5% MeOH/CH,Cl, to give Step 1 compound (124 mg, 0.29

25 mmol, 94%): MS m/e 436 (m+H)’.
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@! " 10%#& ()-10_10_10 "L010% & ()-' 102 -WHk+r +u+N, d-w. | [ }\;
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The fluorinated amide from Step 1 (161 mg, 0.37 mmol, 1

5 equiv) was dissolved in anhydrous pyridine (4 mL) under
argon and cooled to -30°C. The mixture was treated with
imidazole (54 mg, 0.77 mmol, 2.1 equiv) and phosphorous
oxychloride (143 pL, 1.52 mmol, 4.1 equiv) and stirred at
-30°C for 40 min. The solvent was removed by rotary

10 evaporation and dried further under reduced pressure.
The product was purified by flash column chromatography
on silica gel(2.5x10 cm) with 5% EtOAc/CH,Cl; to give the
Step 2 compound as a white foam (126 mg, 82%): MS m/e

418 (m+H)".
F
TFAHyN "; 5
% ne

The Step 2 compound (125 mg, 0.30 mmol) was dissolved in
20 TFA/CH,Cl, (1:1 v/v, 2 mL), and stirred at rt. After 30

15
Step 3

min, the solvents were removed by rotary evaporation, the
remainder was chased with toluene (2x5 mL), and the solid
dried under reduced pressure. Trituration with Et20
afforded the title compound as a white solid (93 mg, 0.21
25 mmol, 72%): MS m/e 318 (m+H)".
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@!L109% ()-10"10"10"3 MLO% & ()-- @10% & ()- RA*66666666vU4 @B10% & ()-
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TFAHzNé J\H/N) 5
O ne

OH

Step 1

BocHN
(o]

The Step 1 compound was prepared beginning with 2-
adamantanal and elaborated to the homochiral Boc-amino
acid by an asymmetric Strecker synthesis according to

general method G.

Step 2

TFAHN N

° NC

The title compound in Example 62 was prepared by the
peptide coupling of the 2—adamantyl amino acid described
in Step 1 followed by dehydration and deprotection as
described in general method C.MS (M+H) 300.
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@10% & ()-t.9:l:s:t:uv:::vU4l0 @ 10%#& ()- @L10%#& ()-101010

@910%&' ()- P f,10%& ()-m K f, 109 Ekample 63

TFA H,N
CN

Step 1

5 H3COzC

An oven-dried flask equipped with a condenser and drying
tube was charged with norbornane-2-carboxylic acid (4.92
g, 35 mmol, 1 equiv) and treated with bromine (2.1 mL, 41

10 mmol, 1.15 equiv) and phosphorous trichloride (0.153 mL,
1.8 mmol, 0.05 equiv). The mixture was heated at 85°C for
7 h protected from light. Additional bromine (0.4 mL,
7.8 mmol, 0.22 equiv) was added with continued heating
for 1 h. The mixture was cooled to rt, and Et;0 (100 mL)

15 was added. The mixture was washed with 10% agq NaHSO3 (50
mL), H,O0 (2x50 mL), and brine (25 mL). The ether fraction
was dried (Na,S04), filtered and concentrated by rotary
evaporation. The product was purified by flash column
chromatography on silica gel (5x15 cm) with 2% to 4%

20 MeOH/CH,Cl, + 0.5% HOAc. The product was chased with
hexanes to remove residual HOAc. The isolated material
consists of two inseparable materials (4.7 g), which was

used without further purification in the next step.

Br
H3CO,C

25 The crude product from above, exo-2- bromonorbornane-1-
carboxylic acid (4.7 g, impure) in Et,0 (80 mL) and MeOH
(20 mL), was mixed with trimethylsilyldiazomethane (2.0 M

in hexane, 11.8 mL, 23.6 mol), and stirred at rt for 1 h.
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UL10%h& () - ???????{ Y7vU410 KO, f10% & ()-!,f10%gg& ()-'~ ,f10%& ()-
1 f&10% & () - @ @f &L0%: () - @ Of &1096& () - @?1B@@ @ A@VUAL0 < f10% & ()- @
@ L10%#H&' () - 10sdiBehd wa@® A% & (Jy r@dabil0%e@ofdei@n, and

% f /61(208{??') )ﬁf?%@ii@%h (KO e fYOY# 8 {Jr @1 udd WhprEnbdsg AR & () - @

Uf 1096<#& () - GBBECIDREREL E@P_sém FRAEGROXHL TP EOXHD @ oibyRe%AT9s
@"10%HE& () - , |6d0MKHEadh of#ROL 09N &0f) - fd@lowed by CH,Cl, afforded

L000cre () - SRRl @@A%é%ﬁz%w”%ﬁ%# B 3% 010
k3(#109R#& () - SDKIEH 1OV F- B3 BSHEP0IBRHR () - GBH10% & ()- @! 109%R#& () -
@0% & ()-SI*J1J233J4JDIJKvU4A10 @ 109& () @ 109%& ()-s

@' s109& ()- 102#102#102# @®109R#& ()- p3 V& () - &K2K=KTLLdMV [: vU410 @ h

f1109%& ()-@h f!109%& ()- @ @10%& ()- corc
3 2

Methyl exo-2-bromonorbornane-l-carboxylate (2.0‘g, 8.58

10 mmol, 1 equiv) was dissolved in anhydrous THF (50 mL) in
an oven-dried 3-neck flask equipped with a condenser, and
purged with argon. The mixture was treated with AIBN
(288 mg, 1.71 mmol, 0.2 equiv) and tributyltin hydride
(3.6 mL, 12.87 mmol, 1.5 equiv), and then heated to

15 reflux for 2 h. The flask was cooled to rt, and the THF
was removed by rotary evaporation to give the crude
product. The product was purified by flash column
chromatography on silica gel (5x10 cm) with 5%
EtOAc/hexanes. The resulting material was used in the

20 next step without further purification.

Step 2

BOC-HN~ 'CO,H

25 The Step 1 compound was prepared beginning with 1-
norbonyl methyl carboxylate and elaborated to the
homochiral Boc amino acid by an asymmetric Strecker

synthesis according to general method G.
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Step 3

TFA HyN
O CN

The title compound in Example 63 was prepared by the

5 peptide coupling of the l-norbonyl amino acid described
in Step 2, followed by dehydration and deprotection as
described in general method C. MS (M+H) 260.

Example 64
(0]

H,N
10 O CN

Step 1

BocHN OH

0

15 The Step 1 compound was prepared beginning with 4-
formylpyran and elaborated to the homochiral Boc amino
acid by an asymmetric Strecker synthesis according to

general method G.

20 Step 2

H,N N\A(

o) CN
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@9010% & ()-:!f& @OYN-N-& ()-:18f& @0%5 5& ()-:'H f& @0%W ()-; ¢ f
109&" () - XXXXX- XYYgP41 1 | y9010%& P&t 10%& ()-F & & 109%&' ()-F @L10%& () -
10"" 10"" 10""1y9010% "& ()-:YZ&Z["\]1;]12zY8P41 1 @ 110%8 ditober 2004
, 109008 ()-: | ,10v@@& ()-: Y ,10%-& ()-: p | @O0% ()-Z' ~, LIOWRR& ()--;
11111117 vU41  Ys109% X#] & ()- S10% X#f & ()- @' 109#& ()-101010 @10%&' () -
Y Ss310% - & () -The miiklé a{@eid in [ExahpYE |G48WAaY -piepatedo® (he @S109& ()- T
peptide coupling of the 4-pyranyl amino acid described in
Step 2, followed by dehydration and deprotection as

described in general method C. MS (M+H) 250,

5
General Method H: Strecker Synthesis of Racemic Amino
Acids.
Scheme 10, General Method H, Examples 65-66
10
a b
(o] BocHN
OH H COLH
37 38 39
a. celite, PCC, CH,Cly, RT, 91% b. NH,CI, NaCN, MeOH; 12M HCI, HOAc;
(Boc),0, TEA, DMF.
Step 1
HO
15

To a stirred solution of 1jphenylcyclo—l—pentane—
carboxylic acid (5.00 g, 26.3 mmol) in 25 mL of THF at 0°C
was added LAH (52 mL , 52 mmol, 1M) in THF. The
reaction mixture was slowly warmed to rt and then

20 refluxed for 18 h. The reaction was quenched according
to the Fieser procedure: careful addition of 2 mL of
water; 6 mL of 15% NaOH in water; and 2 mL of water. The
biphasic mixture was diluted with 100 mL of ether and the
granular white solid filtered off. The ether fraction

25 was dried over Na,SO, and evaporated to give 4.30 g (93%)
of the Step 1 compound.
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109 ()-- Y f# 10% ()--!010% () - eceeeeeftfvdl 3 "ledg/Ee;&b(%)t- @pd0)4
t10/NV& ()-1 @ &10%& ()- @! 10%& ()-101010 @®910%& ()-tfg, hhhhRi {Z9vW41l
hy, 109 ()- @Of$f10%&' ()-!l1 f$f10%*& ()- Y y10%& ()-@A y10%& ()-@A
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OHC

5 To a stirred solution of Step 1 compound (0.80 g, 4.50
mmol) in 15 mL of CH,Cl, at rt was added celite (5 g)
followed by PCC (1.95 g, 5.00 mmol). After stirring for
3 h the reaction mixture was diluted with 40 mL of CH,Cl,
and filtered through celite. The filtrate was filtered

10 an additional time through silica gel resulting in a
colorless filtrate. The CH.Cl; fraction was evaporated to

give 0.72 g (91%) of the aldehyde as a colorless oil.

Step 3

H
Boc—N

15 COOH

To a 50-mL round-bottomed flask containing Step 2
compound (0.72 g, 4.20 mmol) in 8 mL of water at rt was
added NaCN (0.20 g, 4.20 mmol) followed by NH,Cl (0.20 g,
200 5.00 mmol). To this reaction mixture was then added
methanol (8 mL) and the mixture was allowed to stir
overnight. The reaction mixture was then extracted with
ether (2X15 mL), dried (MgSO4;) and concentrated under
reduced pressure to give the crude Strecker product.
25
To a 100-mL round-bottomed flask containing the crude
Strecker product was added 10 mL of HOAc and 10 mL of
conc. HCl. The mixture was refluxed overnight. The

mixture was concentrated under reduced pressure to give a

- 98 -



Y109 ()- aY10%&k' ()- (Y10%& ()- c 10%J& ()- K P10%22& ()-1!1 1 mmmm&nt S21
109" ()-& @ 910%T& ()-&10""' 10" " 10""'- @910% ' & ()-- S'VI0OWm& ()--!
V1098l SI & () - &ilnBnKnmmm{ 29t S21 @ MLO%WIT& () - @&I0WT& ()- ~
Pr10%r& ()-'qc!'10% & ()- p!'10%& ()- p!109& () - nmmmmmmmmg [ NA4L
10TT10TT10TT @109 T& ()- ~0-10% ()- >5 0-10%R& ()- ~' ,10% ()-9 @
[10%T& ()-mmnnnVo| [: NA41 10 N 10%K& ()-- f-10%K& () - z 0@QEsEr 2004
@10%KS& ()- @ 10%K&' ()- @!s10%K& ()-Voj ovo}oo. plpyX7NA4l 1 @10%K& ()- @
C109KE& ()- @ 109%& () - lc P 109&8&{()- 10% K & ()- -'] 1096S6S& () -
1p8p9p: p; pKpRp ISV 150 IREE RIS -sop 13 00BRETEFurpt@F 9109 (F- of 1:1
%igégyfi) (63@%&%&(@%@%@(@ haxs%}:ﬂ/ q2gé gWh\'iléélsoli@é wh@¥& ()-y .
‘() - ! 2 (). ()= 0%& () - 109%&' ().-2qqaqqqgqgsf Y81

Q' 109%& ()---1(51?6?6@0%}&% gbet@f%?%k“?)- @™ 109%:°¢) @) anadgel
s*109&' () - qqqr raerf 28 Hicari@far810% & (9,- 2.0 mmol) in 50 mL .DMF.
[yS10% & () 7! fSL0% iR ()a % VA0 C)eu @O s @i o 9 witn
109 () -rbsesl snsospsqgsssf Y81 @910%& ()-10y10&10

saturated Na,COs; soln. After ‘an additional 3 h of

stirring the mixture was extracted with 1:1 ether and

hexanes and the aqueous fraction acidified to pH 2 with

5% KHSO; solution. The aqueous phase was washed with

10 ether (2 X 40 mL), the organics dried (MgSO4), and
evaporated to an oil that was purified by silica gel
flash chromatography with 8:92 methanol:CH;Cl, to give 0.3

g (23%) of the Boc-protected amino acid as a light oil

(M-H, 318).
15
Example 65
H2N N
(0]
CN
Step 1
H
Boc—N
20 COOH

The synthesis of the Step 1 compound was described in

general method H for the Strecker synthesis of racemic

amino acids.
25
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Q! 10% & ()-x-yyyyyjz|[:NA4AL1 10 N Oy-10% & ()- 60 "10% & ()-m @' 109 ()-m
@&LOW & ()- KI110% & ()-- T 1109 ()--jz{{{{{{@MvLH1Al @0%& ()-G @
L10% & ()- @Q!LB0ep& ()-10r10r10r @910% & ()- ¢ y-10% & ()-

M}
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109 () - <j§

The title compound in Example 65 was prepared by the

5 peptide coupling of the cyclopentylphenyl amino- acid
described in Step 1 and general method H followed by
dehydration and deprotection as described in general
method C. MS (M+H) 310.

10 Example 66

0

HN )N:y
NC

Step 1
0
OH
BocHN
15

Step 1 compound was prepared using racemic Strecker
synthesis according to general method H starting from

2,2-dimethyl-phenylacetic acid."

N
HoN .

NC

20 Step 2
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The title compound in Example 66 was prepared by the
peptide coupling of the dimethylphenyl amino acid
described in step 1 followed by dehydration and

deprotection as described in general method C. MS (M+H)
5 284. |

Example 67

10 Step 1

N-(Benzyloxycarbonyl) succinimide (5.6 g, 22.4 mmol) was
dissolved in CHCl, (25 mlL) and the solution was added to
a cooled (0°C) and stirred solution of diethyl

15 aminomalonate hydrochloride (5.0 g, 23.6 mmol) and
triethylamine (13.4 mL, 95 mmol) in CH,Cl, (125 ml). The
resulting solution was stirred at 0°C for 10 min and then
at rt for 1 h. The solution was washed with 10% citric
acid (2 x 50 mL),10% sodium hydrogen carbonate (2 x 50

200 mL), and water (50 mL) and was then dried (Na,S0O4) and
evaporated to afford diethyl N-benzyloxycarbonylamino-

malonate as a colorless o0il, which crystallized upon

standing at 0°C (6.3 g) (LC/Mass + ion):310 (M+H).

O
N

H el

25 Step 2

Step 1 compound (6.18 g, 20 mmol) was dissolved in dry
ethanol (30 mL) and added to a solution of sodium

30 ethoxide (2.85 g, 8.8 m mol; 21% w/w solution in ethanol
(6 mL). A solution of 3-methyl-2-butenal (1.68 g, 20
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mmol) in ethanol (12 mL) was added, and the solution

stirred at 25°C for 24 h. Acetic acid (0.56 mL) was then
added the solution hydrogenated at 50 psi for 24 h using
10% pd/C (2.0 g) as catalyst. The solution was filtered,

5 evaporated and the residue chromatographed on silica with
CH,Cl, / EtOAc (9:1) to give 2,2-dicarboethoxy-3,3-
dimethyl~-pyrrolidine (1.6 g) (LC/Mass, + ion): 244
(M+H) .

100 This diester (850 mg) was refluxed in 5 M hydrochloric
acid (10 mL)/TFA (1 mL) for 8 h to give, after
evaporation, a powdery white solid. Crystallization from

methanol/ether gave 3, 3-dimethyl-dl-proline hydrochloride
{190 mg) as white crystals mp 110-112°C.

15
Step 3
O
N\
BOC
Step 2 compound (173 mg, 0.97 mmol) was dissolved in DMF
20 (3 mL)/ water (3 mL). To this clear solution was added

triethylamine (0.46 mL, 3.18 mmol) and di-t-butyl
dicarbonate (0.23 g, 1.06 mmol), and the reaction mixture
was stirred at rt for 5 h.  The solution was evaporated
and the residue chromatographed on silica column using

25 CHyCl,/methanol (9:1) as eluent to yield t-butyloxy-
carbonyl-3,3-dimethyl-dl-proline (200 mg) as an oil
(LC/Mass, + ion): 244 (M+H).
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3
N
N
O N

The title compound in Example 67 was prepared by the

Step 4

5 peptide coupling of the t-butyloxycarbonyl-3, 3-dimethyl-
dl-proline amino acid described in Step 3 followed by
dehydration and deprotection as described in general
method C. MS (M+H) 220.

10 ExamEle 68

NQ
: 0}
O~
N

0
HoO)\

Sodium ethoxide (940 mg of 21 wt% solution in ethanol,

II//

Step 1

15

2.9 mmol) in ethanol (2 mL) was added to a stirred
solution of diethyl acetamidomalonate (4.31g, 19.8 mmol)
in EtOH (23 mL) at rt under argon. The reaction mixture
20 was cooled to 0°C; and trans-2-pentenal (1.51 g, 18.0
mmol) was added dropwise maintaining the reaction
temperature at < 5%. After the addition, the reaction

was allowed to warm to rt, stirred for 4 h, then quenched

with acetic acid (460 pl). The solution was concentrated
25 in vacuo, and the residue dissolved in EtOAc (25 mlL),

washed with 10% NaHCO; solution (2x5 mL), brine and dried

(MgS0O4) . The solution was filtered and concentrated to a
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10

15

20

25

30

10 mL volume, then heated to reflux and diluted with
hexane (20 mL). Upon cooling to rt, the title compound
precipitated and was collected to give 3.0 g (50%) of the
Step 1 compound (mp 106-109°C; LC/Mass: + ions, 324
M+Na) .

Step 2

o~
N
(0]

wd
%

9]

To a solution of Step 1 compound (2.87 g, 9.5 mmol) and
triethylsilane (2.28 mL, 14.3 mmol) in CHyCl, (30 mL)
under argon was added TFA (7.35 mL, 95.3 mmol) dropwise
with stirring while maintaining the internal temperature
at 25°C by means of an ice bath. After stirring for 4 h
at rt, the solution was concentrated. The residue was
diluted with CH,Cl, (100 mL), then treated with H;O (50
mL) and solid NapCO; with vigorous stirring until the
mixture was basic. The organic layer was separated,
dried (Na,S04), filtered, then concentrated to give the
Step 2 compound as a yellow oil which was used without

further purification (LC/Mass: + ions, 308 M+Na).

Step 3

/

0]
OH

HCI

NH

Step 2 compound (3.73 g, 9.5 mmol) was suspended in 6 N
HC1l (20 mL) and HOAc (5 mL) and heated at reflux for 20
h. The reaction mixture was then cooled, washed with
EtOAc (20 mL), then concentrated to give an oil which

crystallized upon trituration with ether to give the
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title compound (1.2 g, 70.6%) (LC/Mass, + ion): 144
(M+H) .
Step 4
™~ Q
N\
5 BOC

Step 3 compound (692 mg, 3.76 mmol) was dissolved in
acetone (12 mL)/ water (12 mL). To this clear solution
was added triethylamine (1.9 mL, 12.8 mmol) and di-t-

10 butyl dicarbonate (928 mg, 4.24 mmol). The reaction
mixture was stirred at rt for 18 h. The solvents were
evaporated and the residue chromatographed on silica with
1:9 methanol:CH,Cl; to give the Step 4 compound as an oil
(LC/Mass: + ions, 266 M+Na).

15
Step 5
N
oy
H
o CN

Example 68 compound was prepared by peptide coupling of

20 Step 4 amino acid followed by dehydration and
deprotection as described in general method C (MS (M+H)
234).

Exampls_§2
~_

W H
N N
0 CN
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Sodium ethoxide (940 mg, 2.9 mmol; 21% w/w solution in

5 ethanol) in ethanol (2 mL) was added to a stirred
solution of diethyl acetamidomalonate (4.31 g, 19.8 mmol)
in EtOH (23 mlL) at rt under argon. The reaction mixture
was cooled to 0°C; and 4-methyl-2-pentenal (1.77 g, 18.0
mmol)was added dropwise maintaining the reaction

10 temperature at < 5°C. After the addition, the reaction
was allowed to warm to rt, stirred for 4 h, then quenched
with acetic acid (460 ul). The solution was concentrated
and the remainder dissolved in EtOAc (25 mL). The
organics were washed with 10% NaHCO3; solution (2x5 mL),

15 brine and dried (MgSO4). The solution was filtered and
concentrated to 10 mL volume, then heated to reflux and
treated with hexane (20 mL). On cooling, the Step 1
compound precipitated and was collected (3.3 g) (LC/Mass,
+ ion): 338 (M+Na).

20
Step 2

\w/o '/——'

o

:ZZE

N
0O
o}

25 To a solution of Step 1 compound (3.0g, 9.5 mmol) and
triethylsilane (2.28 mL, 14.3 mmol) in CHxClz (30 mL)
under argon was added TFA (7.35 mL, 95.3 mmol) dropwise
with stirring while maintaining the internal temperature

at 25°C, by means of an ice bath. After stirring for 4 h
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10%& ()- ' 10%& ()- 10%& ()-
at rt, the solution was concentrated, the residue diluted
with CH;Cl; (100 mL), then treated with H,0 (50 mL) and
solid Na,CO3 with vigorous stirring until the mixture was
basic. The organic layer was separated, dried (Na;S0,),
5 filtered, then concentrated to give the title combound as
an oil which was used without further purification

(LC/Mass:+ ions, 300 M+H).

Step 3

Yo

N
10 NH HCl

Step 2 compound (3.8 g, 9.5 mmol) was suspended in 6 N
HCl (20 mL) and HOAc (5 mL) and heated at reflux for 20

15 h. The reaction mixture was cooled, washed with EtOAc

(20 mL), then concentrated to give an 0il which
crystallized upon trituration with ether to give the step
3 compound (1.4 g, 76.0%). LC/Mass: + ions, 158 (M+H).

20 Step 4

OH

80OC

Step 3 compound (728 mg, 3.76 mmol) was dissolved in a

25 1:1 acetone/water solution (24 mL). To this clear
solution was added triethylamine (1.9 mL, 12.8 mmol) and
di-t-butyl dicarbonate (928 mg, 4.24 mmol). The reaction
mixture was stirred at rt for 18 h. The solution was
evaporated and the residue chromatographed on silica

30 column using CHCl,/ methanol (9:1) as eluent to give the

title compound as an oil (LC/Mass, + ion): 258 (M+H).

- 107 -




10%R& () -
o 10%& () -

10%é& () -

10%& ()- angrueE+7 10%& ()- 10%& ()- 10% & ()-
10%& ()- jJ* 10%& ()- 10%& ()- 10%& ()- 10%& ()-
10%& ()- 'hlL, 10%& ()- 10%& ()-

10

15

20

25

10%é& () -

06 October 2004

Step 5
\\/

wH
N

0 CN

Example 69 compound was prepared by peptide coupling of
Step 4 amino acid followed by dehydration and
deprotection as described in general method C (MS (M+H)
248) .

Example 70

o (o]
|1}
NH
2 ¢N

Step 1
0

NHBoc
CN

Step 1 compound was prepared by the procedure described
in General Method C starting from N-Boc-S-t-

butylcysteine.

Step 2

A 25-mL round-bottomed flask equipped with a magnetic

stirring bar and N; inlet was charged with Step 1 compound
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was cooled to 0°C and treated with m- chloroperoxybenzoic
acid (85 mg, 0.44 mmol) in CHCls (2 mL). After 3 h the
solution was diluted with CHCI1; (7 mL), washed with 5%
NaHCO3 (2x5 mL), H»O0 and dried over Na,SO,. Removal of
solvent gave crude sulfoxide (100 mg), which was used
without further purification (LC/Mass, + ions): 384
(M+H) .

Step 3

Trifluorocacetic acid (1.5 mlL) was added to a cooled (0°C)

solution of Step 2 compound (100 mg, 0.26 mmol) in 5 mL
CH;Cl,. The solution was then stirred at 0°c for 1.5 h,
diluted with CH,Cl, (5 mL) and concentrated under reduced
pressure to a thick oil. The product was purified by
reverse phase preparative column chromatography on a YMC
S5 ODS 20x100 mm column to give the title compound of
Example 70 , 17 mg, 16%. Purification conditions:
gradient elution from 10% methanol/water/0.1 TFA to 90%
methanol /water/ 0.1 TFA over 15 min 5 min hold at 90%
methanol/water/0.1 TFA. Flow rate: 20 mL/min. Détection
wavelength: 220. Retention Time 10 Min (LC/Mass, + ion}):
284 (M+H).

Example 71
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NHBoc CN

5 A 25-mL round-bottomed flask equipped with a magnetic

stirring bar and N; inlet was charged with compound from
Example 70, Step 1 (78 mg, 0.21 mmol) in chloroform (3
mL). The mixture was cooled to 0°C and treated with m-
chloroperoxybenzoic acid (144 mg, 0.84 mmol) in'CHClg (2
10 mL). After 30 min at rt, the solution was diluted with
CHCl; (7 mL), washed with 5% NaHCO; (2x10 mL), H,O and
dried over Na,SO,. Removal of solvent gave the crude
sulfone'(loo mg), which was used without further
purification (LC/Mass, + ion): 344 (M+H-Bu).
15 |
Step 2

o (o]
1l
ﬁ”\(‘LN
0 NH
2 N

20 Trifluoroacetic acid (1.5 mL) was added to a cooled (OOC)

and stirred solution of Step 1 compound (100 mg, 0.26
' mmol) in 5 mL CH,Cl,. The solution was stirred at 0°C for

30 min, diluted with CH,Cl, (5 mL) and concentrated under
reduced pressure to a thick oil. The product was

25 purified by reverse phase preparative column
chromatography on a YMC S5 ODS 20x100 mm column to give
the title compound, 14 mg, 17%. Purification conditions:
gradient elution from 10% methanol/water/0.1 TFA to 90%
methanol/water/ 0.1 TFA over 15 min. 5 min hold at 90%

30 methanol/water/0.1 TFA. Flow rate:20 mL/min. Detection
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Example 72

TFAHN
5 CONHZ

The title compound was prepared following a published
procedure (Sasaki et al, Tetrahedron Lett. 1995, 36,

10 3149, Sasaki et al. Tetrahedron 1994, 50, 7093) used to
synthesize (25, 3R,45)~-N-Boc-3,4-methano-L-proline
carboxylate. The correspondinglamide was prepared by
general method A and deprotected with TFA to give the TFA
salt also as described in general method A.

15

Example 73

H,N
O CN

20 The title compound was prepared by coupling (2S5, 3R,45)-
3,4-methano-L-proline carboxamide-N-trifluoroacetate
described in Example 72 with L-cyclohexylglycine and then
dehydrated to the amide with POCli/imidazole and
deprotected (N-terminal nitrogen) with TFA using general

25 C (FAB MH+ 248).

Example 74

R

O CN
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UL0% & () - F#; w~| [:-410_ f810% & ()- f
R 1 :-410_ 0 - £1910% & ()- 1910% & ()- -
aone .18 e (7 (hmio_ 1 aamise (), Hioe (0™ e )T
Y ; -10_10_- hr|[:A410_ f(109B& ()- | YB&
L 109B& ()- f 109B& ()- fylo9B& ()- fO ' 109%& 0 ,1098& ()- ~
o 8- . - 10%& ()-r1|[:-4108 f&I109B&' () -
i;gﬁg 8_,Vf o;gg&()g()oogg%g}}g I(_:) df]zlloiﬁ)oog/z ()- fIf)10%& ()_£$f 86\41];)8 f
3 . - 0 - #&' () -
L g0 ()-108108f 00 Jl [ A4108 | 410088 () - |é;tlowog"%c%p%?o%#lo%
Fe 100 fl/@. 6& ()- 10 19109%& ()~ fOyL0%&"& ()-ntuvwU410 Bsl 10% ()-
71058 ()2 109% ()- _@109%& ()- 10#10#10# f810%& ()-{Z9vU410
Zs#10%! ()~ TSHI0NE ()01 T10%, & ()= v [I0UMHE () 5 v L1000 () - >
Sh lo%l(}->kN§*zeE |0 BUAITP RS “i%)‘%?&'ep)a?f% ofﬁué%’fﬁo/&Z%)_ rf4§ﬁ,,:lw &
& ()-X3f4-ﬁaﬁﬁiﬁgﬁi{ﬁrdimuéZ&Hﬁb¢$@mide—N—trifluoroacetate b & ()-x
described in Example 72 with 1,-tert-butylglycine and then
5 dehydrated to the amide with POCls/imidazole and

deprotected (N-terminal nitrogen) with TFA using general

C (FAB MH+ 222).

Example 75

X

10 O CN

The title compound was prepared by coupling (2S,3R,48)-

3,4—methano—L—proline'carboxamide—N—trifluoroacetate

15 described in Example 72 with L-valine and then dehydrated
to the amide with pPOCls/imidazole and deprotected (N-

terminal nitrogen) with TFA using general C (FAB MH+

207) .

20 Example 76

HN"
O CN

The title compound was prepared by coupling (25,3R,4S8) -

25 3,4-methano-L-proline carboxamide-N-trifluoroacetate

described in Example 72 with N—(tert-butyloxycarbonyl)—

glycine described in General Method B

(1’ ethylcyclopentyl)
le and

and then dehydrated to the amide with POCls/imidazo

deprotected (N-terminal nitrogen) with TFA using general

30 C (FAB MH+ 262).
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v 0)910%K& ()-@T ° "10%&' ()-vwD|[:vU410 f  10% & ()-f z O 10% & ()-

f @FL0%&' ()-: n0910% & ()- f9109%k& ()- f 10% & ()-yU ELM Z9, 410 _
f910% & ()- 3.10%& ()-'q 3.10% & ()- 10%&' ()- 10%& ()- T#

10% () - MNO 8a@10_ f fyl 109& ()-!9MLO%& ()-S ) KOMLOY%E ddtoBer 2004
OMLO% & ()-S f& L10% & ()-10 10 ,|[: @10_ Oyl .10%r #& ()-g 1) @0% & () -
f(10%& ()- fyl10%& ()- v yl10% & ()- T yl10% & ()- vU410 0 10%K& () -
f@10%&' ()- f L1OUK& ()- fs! 10%K& (Exd@nt0n10r f910% & ()- U

5 The title compound was prepared by coupling (2S,3R,4S)-
3, 4-methano-L~proline carboxamide~-N-trifluoroacetate
described in Example 72 with N-(tert-butyloxycarbonyl) -
(1" vinylcyclopentyl)glycine described in General Method B
and then dehydrated to the amide with POClj;/imidazole and

10 deprotected (N-terminal nitrogen) with TFA using General
Method C (FAB MH+ 260).

Example 78

HO
HO
H,N N

0 CN
15

N-{ ((S)-cyclopentylvinyl)-N-tert-butoxycarbonylglycinyl]-
(2s,45,5S)-2-cyano-4, 5-methano-L-prolylamide (70 mg, 0.19
mmol) described in General Method C, Step 2 was dissolved

20 in a mixture of 2 mL t-BuOH / 3 mL THF and N-
methylmorpholine-N-oxide (33mg, 0.28 mmol) was added
followed by osmium tetroxide (0.1 mmol, 50 mol%). The
reaction was quenched with 1 mL of 10% aqueous Na;SO3; and
was taken up in EtOAc and washed with H;O 5 mL, dried

25 (Nap80,), filtered, evaporated and purified by silica gel
flash chromatography (5% MeOH/CH,Cl;) to give 41 mg (55%)
of the protected diol as an oil. The title compound was
obtained by deprotection of the amine functionality with
TFA according to General Method C (FAB MH+ 294).

30
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|[:vU410 _ fd@z109%& ()-sf |z10% K& ()-sf f 100K& ()-f f1O0UK& () -
PALOWKVE ()-@ @O0%I|& ()-@"|[:vUsl0 _ f/yl0%& ()-f fl.109%K& ()-f q

L' 109K& ()-@ ! S109BB& ()- f!SI0%KE& ()- Ol z109%DKDE& ()-svU410 f 109%& () -
fY &L0%& ()- f9!L10% ()- 10K10K1O0K f910%K& ()- 0/y10% Kl & ()-BECh|[: vU410

f f @O%& ()-f 910%3e3& ()-M &P10% & ()-Mff109%& ()- fl 10%& ()- fY
100 ()--|[:vUA10 f y( 10%; & ()-f y( 10%, & ()-1 Op6 OAeHsq0s

fr10%& ()- fPS' 10% & ()- f !10%&' ()- #-EvU410 ~ Y10% & ()-G f110%& ()- f

?P%%/cg & 8 fs!>10% & ()-101010 f810%& ()- EyX7vU410  0y% 10%& () -
& ()-1T10% & ()-!'T10%& ()-!'v ExQBId )7 q 10% & () -G | obU410
f& 910% : & ()-10r10r10r f810% & ()- f 0-¢l

HoN
0 CN

5 General Procedure I: Synthesis of Quaternary Amind Acids

Via Michael Addition to Malonates followed by Selective

Hydrolysis and Curtius Rearrangement. Examples 79-84.

Cyclohexanone and diethylmalonate underwent Knoevenagel
10 condensation mediated by titanium tetrachloride in THF
and CCl, to give 40. Copper (I) mediated Grignard
addition of methylmagnesium bromide gave 41 which was
selectively saponified to 42. Curtius rearrangement with
trapping by benzyl alcohol gave 43 which was converted to
15 44 by a standard deprotection-protection protocol. Ester

44 was saponified to give the quaternary amino acid 45.

Scheme 11, General Method I
Q a b c

(e} o} (o] o] (o] (o]

40 41 42

d e f
EtO NH EtO NH HO NH
| | !
o cBzZ o] Boc (o] Boc
43 44 45

a. THF, CCl,, TiCl,, diethylmalonate, 0 C; pyridine, THF, 0t RT 72 h b. MeMgBr,
Cul, Et,0, 0 C c. 1N NaOH, EtOH, RT 6 days d. PhoPON3, TEA, RT to reflux to RT,
20 BnOH e. 10% Pd(OH),/C, EtOACc; (Boc);0, K,CO4, THF f. IN NaOH, dioxane
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y210%& ()- fy 110% & ()- y%10% & ()- ||[:bWM10 f y10% & ()-Z
f3@0% :& ()- f@0%:& ()- z ,109N& ()-" v P,10%J& ()-" g ,10%
;& ()-"129:{29,410:: fy81l0% :& ()- f@10% :& ()- fY 2'10%: & ()-
f,"10% > & ()-] ! ~,"10%b& ()-| "ylO%& ()-Z:; <LSVDbA410:: f
]@LP%{_{&'(% &f@O%&'() &f910%&'() f 910% & () -

10% & ()-10::10::DTcqt yX7A410:: fy/10% & ()- f )10% GepAav w
& ()-8 @Y10% A &'() 8 z YlO%&'() 8 'Y10%&' ()-8 Os?éda’mbérz{
f 1L10% & () - 10_10_10_ 10% & ()-mf9 10% & ()- 0 10%& ()-@70
10% . & () - @' { Z9f Y810: N10% & ()- N10% & ()-!fONLO%& () -
{, 109 k(& ()-- gtlo%)&'()-- f10% & ()-;|[:-810_ fy8 10% & ()-
2 1092_2& ()-T

EtO OEt
o] 0
5
According to literature procedure (Tetrahedron 1973, 28,
435), a mixture of dry tetrahydrofuran (400 mL) ‘and dry
carbon tetrachloride (50 mL) was cocled to 0°C (ice-salt
bath) and treated with titanium tetrachloride (22.0 mL,
10 0.2 mole). The resulting yellow suspension was stirred

at 0°C for 5 min, treated sequentially with cyclohexanone
(10.3 mL, 0.1 mole) and distilled diethylmalonate (15.2
mL, 0.1 mole) then stirred at 0°C for 30 min. The
reaction mixture was then treated with a solution of dry

15 pyridine (32 mL, 0.40 mole) in dry THF (60 mL), stirred
at 0°C for 1.0 h, then at rt for 72 h. The reaction
mixture was quenched with water (100 ml), stirred for 5
min then extracted with ether (2 x 200 mL). The combined
organic extracts were washed with saturated sodium

20 chloride (100 mL), saturated sodium bicarbonate (100 mL)
and brine (100 mL), dried over anhydrous magnesium
sulfate, filtered and concentrated. Flash chromatography
using 5% EtOAc in hexane gave step 1 compound as a light
yellow oil. Yield: 5.25 g (22%). MS (M + Na) 263.

25
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02:10%& ()-T .Z10% & ()-L f,10% & ()- z NIO%&' ()-LQbA810 f | LI10%K& ()-
U 10%K& ()- ) “10%K& ()- f -10%K& ()- f9'LI0OUK&' ()-10_10_( b<DEyX7*10K
f8 10%K& ()- L10%& ()- L1I0OUK& ()- fLIOUMKE ()-!* L10%%do%&' () -!

L10%=& ()- EFGWMhm >10K f Pf: 10%7?& ()-!f:10%& ()-!| Pf: 10%ror& ()-!
f:10%60So0&' () -

f 1910%&' ()-10KL10K syWs>10K! ff: 109& ()-!0f: 109 ()-!*f: 08¥Ltober 2004
f:10941& ()-'f:10%9]& ()- cf:10%1& ()-wWR7?@A\B| [ NAAOK101010 f S8MLOY%&' () -
S310% ;& ()- fl ,210%& ()- S&10%\1& ()- 0S&10%DD&' () - BR, 5<@{Z9NA40K10
| 109%& ()- fl 169®&P(3- f S10%w & ()-!f OMLOYR' ()-' OMLO% & ()-'

fOlLI0% & ()-LTn|[: NAAOKL1O f,10%& ()-s *10% & ()- fy3:10%& ()- z
y3:10% & ()- y3:10% & ()- | 109 ()-!'"f NA4OK10r 10r 10r fy&9 10% & () -
fO10%&' ()-s

EtO OEt

According to literature (Org. Syn. VI, 442, 1988; Liebigs
Ann. Chem. 1981, 748) a mixture of 3.0 M methylmagnesium
iodide (3.1 mL, 9.36 mmol) and cuprous chloride (9.0 mg)
was stirred at 0°C (ice-salt water bath), treated with a

solution of Step 1 compound (1.5 g, 6.24 mmol) in dry

ether (1.8 mL) over 5 min and stirred at 0°C for 1 h, then
at rt for 40 min. The mixture was slowly added to a
slurry of ice and water (15 mL), treated dropwise with
10% HCl (3.7 mL) then extracted with EtOAc (3 x 25 mL).
The combined organic extracts were washed with 1% sodium
thiosulfate (2.0 mL) and saturated sodium chloride (2.0
mlL), dried over anhydrous magnesium sulfate, filtered,
and concentrated. Flash chromatography on a silica gel
column using 5% ether in hexane (1.0 L) gave step 2
compound as a clear syrup. Yield: 1.09 g, (68%). MS
(M+H) 257.

Step 3

EtO OH

A solution of Step 2 compound (1.09 g, 4.03 mmol) in a
mixture of methanol (5.4 mL) and water (2.7 mL) was

treated with 1IN sodium hydroxide (4.84 mL, 4.84 mmol or
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& ()- >@10%!r& ()- @109%& ()- fl 10%#& ()- f ! L10%& ()-' %/ 7<|[: NAAOKLO
''110%& ()- b 1110%t& ()- WE@! 109 & ()- fY S 10%& ()- fS10%t& ()- b
S10%#& () - | [ NAAOKLO#10#10# f8 10%#& ()- f ,.10%A & ()- ,.10%°P& () -

@, .10 & ()- "' TI0%BRH&KE ()-!'(/4]|[: NAMAOK1O b vy, 109 ()- fOy, 10%& () -
&L0YA] A& ()-S &10% , & ()-S fl L10%& ()- f !L109%& () - bbloMdBEerish4

| *@0%c& ()-@f (10%& ()- ffL 10%& ()- vyl10%& ()-G v yl10%& ()-G |

y, 10% & ()- vUIOK MLO%&' ()- f !L10%R&&' ()-101010 fy&9" 10%&' () -

y4010% , & ()- _ 12 @0%R (3nd@BL] 28V 840K: f@ $109ERS' (The r&I0%uPA& () -

f S109%&&&" () - ! f X SEAYE=&E &  )shbwed the presence of starting material,

so THF (4.0 mL) was added and the entire mixture stirred
for another 2 days. The solution was evaporated to

5 dryness and the resulting syrup partitiéned between water
(8.0 mL) and ether (15 mL). The aqueous phase was
acidified with 1N hydrochloric acid (4.8 mL) to pH 2-3
and extracted with EtOAc (3 x 25 mL). -The combined
organic extracts were washed with brine (10.0 mL), dried

10 over anhydrous magnesium sulfate, filtered, and
concentrated to give step 3 compound as a thick syrup.
Yield: 875 mg, (95.1%). MS (M + H) 229.

Or alternately: solutions of the diester in a mixture of
15 ethanol, THF, dioxane and water or mixtures thereof may

be hydrolyzed with sodium hydroxide.

Step 4

O cBZ
20

According to literature (J. Org. Chem 1994, 59, 8215), a
solution of Step 3 compound (0.875 g, 3.83 mmol) in dry
benzene (4.0 mL) was treated with triethylamine (0.52 mL,
25 3.83 mmol) and diphenylphosphoryl azide (0.85 mL, 3.83
mmol), refluxed under nitrogen for 1 h and cooled to rt.
The solution was treated with benzyl alcochol (0.60 mL,
5.75 mmol or 1.5 equiv), refluxed for 17 h, cooled then
diluted with ether (40 mL). The solution was washed with
30 10% aqueous citric acid (2x3 mL),back-extracting the

citric acid wash with ether (40 mL). The combined
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@ 109%R2& ()-1 (@ 109%8&& ()-1 T %0% & ()-  Y%40% & ()-bA4108&& f
PLS10% ()- BO &LOWM& ()-  &10%DD& ()- fl L10%R&S& () -
fs! 109888 ()- 10&810&&0awW{ Z9A4108& Y | (109R&&' ()- @& f Sf 109%88& ()-G &
%Sf 10%A A & ()-G & v " SF109%66& ()-G & ~Sf10%CC& ()-G fY
109%88& ()-|[: A4108& fF 5- 109%RE&& ()-S f @ 4109%8&& () - ROOSOESHK 2004
f3° S/ 109RI&L () - fY -10%R&&' ()- f @ +109&&& ()-2<vU410 f @OYWME () -
UL0%&' ()-3  10%& ()-3 fL! 109 ()-10&&10&810&&
f @IL10VREE () - LEUHY] S¥ERAT S ¥E§T0%fNF&Y {jh &% sodium bicarbonate
(2x3 mL), dried (MgSOQO,), filtered, and concentrated.
Flash chromatography on silica gel of the crude product
with 10% EtOAc in hexane (1.0 L) gave step 4 compound as

5 a clear thick syrup. Yield: 1.15 g (90%). MS(M+H) 334.

Step 5

EtO NH

(0] Boc

10
A solution of Step 4 compound (1.15 g, 3.46 mmol) in
EtOAc (60 mL) was treated with palladium hydroxide on
carbon (298 mg) and hydrogenated at rt for 20 h. The
mixture was filtered through a celite pad and then

15 washing the pad well with EtOAc (3 x 25 mL) then the
filtrate was concentrated to give the free amine. A
solution of the amine in tetrahydrofuran (12 mL) and
water (12 mL) was treated with di-t-butyl dicarbonate
(1.0 g, 4.58 mmol or 1.48 equiv) and potassium carbonate

20 (854 mg, 6.18 mmol or 2.0 equiv), then stirred at rt for
20 h. The reaction mixture was partitioned between water
(8 mL) and diethyl ether (3 x 40 mL) and the combined
organic extracts were washed with brine (8 mlL), dried
(MgSO4), filtered, and concentrated. Flash chromatography

25 of the crude product with 10% EtOAc in hexane (1 L) gave
step 5 compound as a clear thick syrup. Yield: 1.18 g
(100%). MS: (M+H) 300.

Other methods can also be employed, for example:
30 According to Tetrahedron Lett. 1988, 29, 2983, where a

solution of the benzylcarbamate in ethanol may be treated
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f) °, 19109 M&' ()-eOfj t zY8vT210!< j"109E#& () -,
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\éuiéoom!z (1;)%r & ()- f 10% & ()- f!L10% & ()- LOE#10E#10E# f 8MLOYEH& () -

" #& ()-,Z a yX7vual0!  10%K& ()-: f10% & ()-:!f ol
10% & ()- b 109F& ()- -! 10%Jr Ur& ()-*/789:J| obU410! 165/0cfotier 2004
f1°109&&&' ()-10r10r10r fy8 10% & ()- 110%~& ()-T f1109%& ()-T f
y(&10% & () - Ine¢Z9bW416thy1 1820 PR dauivy, fTRIAUB6Ey (JicakMonate (1.1

0, 1 | . 0, 1 1 -
@ S10%&08&’ () é@l%];g /%aLSél(Qtlc) pgﬁadium acetate and triethylamine
(0.3 equiv) to give the BOC-protected amine in a “one-

pot” manner.

5
Or alternately: Solutions of the benzylcarbamate in
methanol may be subjected to hydrogenolysis in the
present of di-t-butyldicarbonate to give the BOC-
protected amine in a “one-pot” manner.

10

Step ©

0 Boc

15 A solution of Step 5 compound (1.18 g, 3.09 mmol) in
dioxane (8.0 mL) was treated with 1N sodium hydroxide
(9.1 mL, 9.1 mmol or 3.0 equiv) and stirred at 60°C (oil
bath) for 28 h. The reaction mixture was concentrated to
a syrup which was dissolved in water (15 mL) and

20 extracted with ether (25 mL). The aqueous phase was
acidified to pH 2-3 with 1N hydrochloric acid (9.2 mL)
then extracted with EtOAc (3 x 50 mL). The combined
organic extracts were washed with saturated sodium
chloride (10 mL), dried (MgSO4), filtered, and

25 concentrated to give Step 6 compound as an off-white
solid. Yield: 808 mg (96%). MS (M+H) 272.
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"5 The title compound was prepared from Step 6 compound
according to the procedure in General Method C where the
amino acid was coupled, the amide was dehydrated, and the
protecting group removed to give the title compound. MS

(M+H) 262.
10
Compounds 90-100 were prepared by General Method I and

GeneraliMethod C starting from cyclohexanone,
cyclopentanone and cyclobutanone, and employing methyl-,
ethyl-, allyl- and propylmagnesium halides as Grignard

15 reagents.

Table 5
R
H,N N
o] CN
Example # Cycloalkane R MS Data
M+H
79 cyclohexane Methyl 262
80 cyclohexane Ethyl 276
81 cyclopentane Methyl 248
82 cyclopenfane Allyl 274
83 cyclopentane Propyl - 276
84 cyclobutane Methyl 234

20
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HoN

Step 1

\ ot
EtO

According to Example 79: A mixture of dry carbon

tetrachloride (50 mlL) was cooled to 0°C (ice-salt bath)
10 and treated with titanium tetrachloride (11.0 mL, 0.1

mol). The resulting yellow suspension was stirred at 0°C
for 5 min, treated sequentially with cyclopentancne (4.42
mL, 0.05 mol) and distilled diethylmalonate (7.6 mL, 0.05
mol) then stirred at 0°C for 30 min. The reaction mixture
15 was then treated with a solution of dry pyridine (16 mL,
0.20 mol) in dry THF (30 mL), stirred at 0°C for 1.0 h,

then at rt for 20 h. The reaction mixture was quenched
with water (50 mL), stirred for 5 min then extracted with
ether (2 x 100 mL). The combined organic extracts were

20 washed with saturated sodium chloride (50 mL), saturated
sodium bicarbonate (50 mL) and brine (50 mL), dried
(MgS04), filtered and concentrated. Flash chromatography
using 5% EtOAc in hexane gave Step 1 compound as a light
yellow oil. Yield: 7.67 g (68%). MS (M + H) 226.

25
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y 3"10% & ()- 110% "' & ()- W 109% & ()-n404p44444<5bA410s"s f P:10% & ()-
W MO%& ()- fO MIO%&' ()- f 10% & ()-

fL'"10% & ()-10s"s10s"s<555Wsd6l 6t 6| [: A410s"s f+ $MIO%& ()- f"10% & ()- fy,
T10% & ()- f 10% & ()- fyloOw& ()- f 10% & ()-t6y666666_?A410s"S .
)H1I0% & ()-@ )+10% & ()-@ )+10% & ()-@ )+10% & ()-@ )+10% & ()-@

a “$MLO% & ()-6666666" <A410s"s #3r. )+10% & ()- @ ) +10%p® OttoBer 2004

)+10% & ()-@ )+10% & ()- @ #3r6666666 DA410s"s #3. )+10% & () - @#3r.

Y+10% & ()-@ )+10% & ()-@ )+10% & ()-@ )+10% & () - @®666666{ ?A410s"s #.
)+10% & () - @ )S-‘rW/oz&' ()-@3r. )+10% & ()-@ )+10% & ()-@ )+10% & ()- @77
7 77'7_?A410s"s #. )+10% & ()- @

OEt
EtO

5 A solution of Step 1 compound (1.00 g, 4.42 mmol) in
methanol (50 mL) was treated with 10% Pd/C (0.20 g, 10
mol%) and hydrogenated (balloon pressure) at rt for 20 h.
The mixture was diluted with methanol and filtered
through a pad of celite. The filtrate was concentrated

10  and purified by flash column chromatography on silica gel
with 7% EtOAc in hexanes to give 0.84 g (91%) of Step 2
compound. MS (M+H) 229.

Step 3

OH

\
15 Boc

The Step 3 compound was prepared by the process outlined
in General Method H, where the ester underwent
20 hydrolysis, Curtius Rearrangement, protecting group

exchange, and again final ester hydrolysis.

Step 4

H,N CN
25
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)+10% & ()-@ )+10% & ()-@#3r. )+10% & ()- @

) +10% & () - 7%&7)767 7A7 _?A410s"s #. )+10% & ()-@ )+10% & ()- @

)+10% & ()-@ )+10% & ()- @3r. )+10% & () - @\7B7C7TF7N7O7TP7Qra7r eX710s" s

yL! "10%& ()-10r 10r10r yy8MLO% & ()- ys610% & () -

) +10% & () - @3ra7n7wr7~777"8| [: eX710s"s yf@10%& ()-1 f@B10%' & ()-

yf 109 ()- yl 10%& ()- yl0%& ()- QLO%& ()-"89% 6;9; A C08 Ottobét 20840%& () -
yf8 109 ()- yy210%&' () f 109%92& ()- f 109%1& ()- f 10%##& ()-D E F; V:

] ; 0<<=b@110! 0%<k& -2 7 SI09N& % - 7 SLO%NE ()- 10%ME () -

y9! L109VE () - 101D L3Liec C-%“ip%l &7 11%° P IS POSEAE SO SysP 310‘%91?&“%‘3 ,

(MLO%y) y& () - acc(d\ﬂh&%@-‘&b (t)he y@@@%ﬁél\/&n(@erﬂﬂm@@%ﬁaﬁ €) wRemsTre>>>sf Y8110
LI L10% & () - 10MMIOMIL 8 g

g@omw@wé)() @>>>ooo% Y811 4) t&é& 2(3‘”"&%‘)(’2‘4@ (be §Z () -

10%&' ()-s y- 10%%?%6)0“991@%% (f)?m@.. : .???GAYereti]fotlgfl% COI‘B%E&
109€C& ()- 5 (M+H)234.

Examples 86 and 87 were prepared by .the procedures used
for Example 85 starting from cyclohexanone and

cyclobutanone respectively.

N
' HoN CN
10 (0]
Example # Cycloalkane Mass Spec
M+H
85 cyclopentyl 234
86 cyclohexyl 248
87 cyclobutyl 220
Example 89
HN H
)
O : ;
15 NC
Step 1
Boc—N
OH
O
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109%0C& () - 10%CC& ()- 10%CC& ()--??2??2?2???jJ* 10%CC& ()- 109%CC& () -
109€C& ()-'k 10%CC& ()- 109%CC& ()- 10%CC& () - ????2?2??hM  ys$109%&' () -
10%6C& ()-'k 10%CC& ()- 10%CC& ()- 10%CC& ()-' k? Cooad@@ [ : - 10

y8 109&' ()- 1F0109%& ()- J 8@010% & ()- y y/109%& ()- 39' 10%w & () -

yp39' " 10% ()- &Q@ @ BO @@ @@ > 10 ! @O0%, ()-! 0@0%~& ()-!7 @O%& ()- Yyl
“109&' () - y9! 910%&' () - 1010~@3ADAWAXAYAZA] AAVvU4A10 y@al0% @6(Det®ber 2004

yL! 910% & ()-101010 yS8 10%&' ()- fy&l0%& ()-

fy&10%& ()- ABBB"B$B&B} ] =vW410 y }10%5?7S&' ()- }10%8?S& ()- }10%8?S& () -
10987S& () -z y10% & ()-z PLOY& ()-z&B*B- BOB3B6B7B #: ¢ kV<z }10%8?S& () -

1 10%8?S& () - }1%%%)?§&c<er)1;301.}nfow _Sgie(p)a_red in Examplé& 6 Step 1.

Step 2

HN

i
)
@) : ;

5 NC

The title compound was prepared from Step 1 compound
according to General Method C, where the carboxylic acid
10 underwent a peptide coupling, the amide dehydration and

protecting group removal. MS (M+H) 218.
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}10%8?S& () - 7B: B<B>B@BEBGBAD; ¢ kV<z }10%8?S& ()- }10u8?S& ()- }10u8?S& () -
110982S& () - }10%8?S& ()- }10%8?S& () - GBI BKBLBOBQBSBgG ; }10%45?2S&' () -
}10982S& () - }10%8?S& ()-:c kV<z }10%8?S& ()- }10%5?S& ()- SBUB_BaBcBeBf B #;
c kV<z }109%8?S& ()- }10%8?2S& ()- }109%8?2S& ()- }10%8?S& () -

}1096?S&' () - f Bi BkBnmBoBgBsBdD; ¢ kV<z }10%8?S& ()- }10%8?S& ()- }10%8?S& () -
11098?7S& () - }10%8?S& ()- }10%8?S& () - sBuBwBxByBzB{ BgK/ :06 OtYer 3604 ) -
110%82S& ()- }10%8?S& ()-: ¢

Examples 90 to 99
Examples of compounds where X = H include the following

compounds which may be preparéd employing procedures as
5 described hereinbefore.

TJ R/2 R® ( x
N 7 N
e o )Y
R o} X=H
Ex. #| n x Yy R! R® R’ R
90 0 0 1 t-Bu H H -
91 0 0 1 adamantyl H H -
92 0 0 1 H H -
HO
J.\/
93 oo |1 Q H Me -
Al
94 0 1 0 t-B H H -
95 0 1 0 adamantyl H H -

96 0 1 0 H H -
HO

nd
97 ol 110 Q H Me -
d
98 1 o |1 H H H t-Bu
99 1111 o0 Me H H t-Bu

10
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kV<z }1098?S& ()- }109%8?S& ()-{B| BBBBBBp4; c; ¢ kV<z }109%8?S& () -
}10%8?S&' () - }10%8?S& ()- }10%8?S& ()- }10%5?S& ()-BBBBBBB ?: C: ¢
11098758 () - }10%8?S&' ()- }10%8?S&' ()- }10%S?S&' ()- }10%S?S& () -

1 10%5?S&' () - BBBBBBBgK/ ; ¢ }10%8?S&' ()- }10%8?S&' ()- }10%8?S&' ()-;c kV<z
110%5?S&' () - }10%S?S&' ()-BBBBBBBt8; ¢ };c kV<z }10%S?S& ()- }10%S?S& () -
11095758 () - }10%8?S& ()- }10%5?S& ()-BBBBBBB ?: ¢ }: }1Q6S3S®bet 2004

Examples 100 to 109

Examples of compounds where n = 1 include the following
compounds which may be prepared employing procedures as
5 described hereinbefore.

R® Rle(x

| = )
N N

R o X
Ex. #| X | x Y R! R® | R R®
100 CN 0 1 H H H t-Bu
101 CN 0 1 H H H adamantyl
102 CN 0 1 H Me
103 [ cN | o 1 Q H
ol

104 CN 1 0 t-Bu H
105 CN 1 0 adamantyl H
106 CN 1 0 Et

HO

ol

107 CN 1 0 H H
108 H 0 1 t-Bu H
109 H 1 0 Me H
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}10982S& () - }10%8?S& ()- }10%S?S& ()- }10%S?S& ()- }10%5?S& () - BBBBBBBYG ;
11098758 () - }10%8?S& ()- }10%8?S& ()-:c kV<z }10%8?S& () -

}10%5?S& () - BBBBBBB_#; ¢ kV<z }10%8?S& ()- }10%8?S& ()- }10%8?S& () -

1 10%5?S&' ()- }10%5?S& () - BBBBBBBAD; ¢ kV<z }10%5?S& ()- }10%5?S& ()-
110982S& ()- }10%8?S& ()- }10%S?S& ()- }10%S?S& () - BBBBBBBgK! ; ¢

11096758 ()- }10%8?S&' ()- }10%8?S& ()-;c kV<z }10%8?S&' (08 October 2004

} 10%5?S& () - BBBBBBBp4; C; C :

What is Claimed 1is:

1. A compound having the structure

N
W - N )y
5 R o) X
wherein x is 0 or 1 and y is 0 or 1, provided that
x = 1 when y = 0 and
x = 0 when y = 1; and wherein

_ n is 0 or 1;

10 X 1is CN;

R!, R?, R’ and R' are the same or different and are
independently selected from hydrogen, alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkylalkyl, bicycloalkyl,
tricycloalkyl, alkylcycloalkyl, hydroxyalkyl,

I5 hydroxyalkylcyclealkyl, hydroxycycloalkyl,
hydroxybicycloalkyl, hydroxytricycloalkyl,
bicycloalkylalkyl, alkylthiocalkyl, arylalkylthioalkyl,
cycloalkenyl, aryl, aralkyl, heteroaryl, heterocarylalkyl,
cycloheteroalkyl or cycloheteroalkylalkyl; all coptionally

20 substituted through available carbon atoms with 1, 2, 3,
4 or 5 groups selected from hydrogen, halo, alkyl,
polyhaloalkyl, alkoxy, haloalkoxy, polyhaloalkoxy,
alkoxycarbonyl, alkenyl, alkynyl, cycloalkyl,
cycloalkylalkyl, polycycloalkyl, hetercarylamino,

25 arylamino, cycloheteroalkyl, cycloheteroalkylalkyl,
hydroxy, hydroxyalkyl, nitro, cyano, amino, substituted
amino, alkylamino, dialkylamino, thiol, alkylthio,
alkylcarbonyl, acyl, alkoxycarbonyl; aminocarbonyl,
alkynylaminocarbonyl, alkylaminocarbonyl,

30 alkenylaminocarbonyl, alkylcarbonyloxy,
alkylcarbonylamino, arylcarbonylamino,
alkylsulfonylamino, alkylaminocarbonylamino,
alkoxycarbonylamino, alkylsulfonyl, aminosulfinyl,

aminosulfonyl, alkylsulfinyl, sulfonamido or gulfonyl;

- 127 -




kV<z }109%6?S& ()- }109%8?S& ()- }1098?S& ()- }10uS8?S&' () -
} 1096?S&' () - BBBBBBBCC, c; ¢ kV }1098?S&' ()- }10%8?S& ()- }10%8?S& () -
110987S&' () - }10u8?S& ()- }10%8?S& () - BBBBBBCgK/ ; ¢ }1098?7S& () -

110987S& ()- }10u8?S& ()-;c kV<z }109%8?S& ()- }10%8?S& ()- CCOCCCCt8; ¢ };c
kV<z }109%6?S& ()- }109%8?S& ()- }1098?S& ()- }10u8?S& ()- }10%8?S& () - CCC
CCCC_?; ¢ }; }10%B?S& ()- }10%B8?S& () - _ 06 October 2004

10

20

25

30

and R! and R’ may optionally be taken together to
form - (CR°R®),- where m is 2 to 6, and R® and R® are the
same or different and are independently selected from
hydrexy, alkoxy, H, alkyl, alkenyl, alkynyl, cycloalkyl,
halo, amino, substituted amino, cycloalkyialkyl,
cycloalkenyl, aryl, arylalkyl, heteroaryl,
heteroarylalkyl, cycloheteroalkyl, cycloheteroalkylalkyl,
alkylcarbonylamino, arylcarbonylamino,
alkoxycarbonylamino, aryloxycarbonylamino,
alkoxycarbonyl, aryloxycarbonyl, or
alkylaminocarbonylamino, or R! and R? may optionally be
taken together to form -(CR'R®),- wherein p is 2 to 6, and
R’ and R® are the same or different and are independently‘
selected from hydroxy, alkoxy, cyano, H, alkyl, alkenyl,
alkynyl, cycloalkyl, cycloalkylalkyl, cycloalkenyl, halo,
amino, substituted amino, aryl, arylalkyl, hetercaryl,
heteroarylalkyl, cycloheterocalkyl, cycloheterocalkylalkyl,
alkylcarbonylamino, arylcarbonylamino,
alkoxycarbonylamino, aryloxycarbonylamino,
alkoxycarbonyl, aryloxycarbonyl, or
alkylaminocarbonylamino, or optionally R' and R’ together
with

I

(a——N\ﬁK)

r¢ form a 5 to 7 membered ring containing a total
of 2 to 4 heterocatoms selected from N, O, S, SO, or SO,;

)

(K'—'N
n

or optionally R! and R® together with R
form a 4 to 8 membered cycloheteroalkyl ring wherein the
cycloheteroalkyl ring has an optional aryl ring fused
thereto or an optional 3 to 7 membered cycloalkyl ring

fused thereto;
and including pharmaceutically acceptable salts thereof,

and prodrug esters thereof, and all stereoisomers thereof.
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}1098?2S& () - }10%8?S& () - }10%8?S& ()- }1098?S& () - CCCCC C ;
}1098?S& () - }1098?S& () - }10%5?S&f§g-;£ kV<z }1(()2%5’?8&'()-C e
}1098?S& () -"C3C C) C+COCLC #; ¢ kV<z }10%8?S& ()- }10¥8?S& ()- }1098?S& () -
}1098?S&' () - }1098?S& () - 1C2C5C=C>C?C@PCdC| [ kV<z S&10%&' () - '
Ol L109& ()-)10r10r10r f8MLO% & ()- 610% & ()- }10%S?S& ()-dCCCDDgDD) [ 9] [
kV<z!p< 109&' ()- fO< 10% & ()-) ~S&I0%&' ()-z S&lO%&f(){@(B&&b@9@504)-2'-
T109&' () - DDEEEEE*E>EVWU4 kV<z F sf10%. L& ()-' L! 10% L& ()-101010 8 10%&' ()-
< 10%& ()- P< 10% & ()->EaFj Er E} EEEyX6vU4 kv<z | ~@10%t & () - Y(

@10%x& ()-Y(1! @10%Thelkompound as defined in Claim 1 having the

structure:
1|z3 r R!
_N N
H n .
R o X
5 3. The compound as defined in Claim 1 having *the
structure:
TB r? R!
_N N
H n
RrY o] X
10 4. The compound as defined in Claim 1 having the
structure:
T3 Rl
N N
e
H \fﬁgl\w(/> ;
RY o]
NC

5. The compound as defined in Claim 1 having the

15 structure:

6. The compound as defined in Claim 1 wherein:
20 R3® is H, R! is H, alkyl, cycloalkyl, bicycloalkyl,
tricycloalkyl, alkylcycloalkyl, hydroxyalkyl,
hydroxyalkylcycloalkyl, hydroxycycloalkyl
hydroxybicycloalkyl, or hydroxytricycloalkyl,
R? is H or alkyl, n is O,
25 X is CN.

- 129 -



& ()-Y(! V@L10%G G & ()-Y(! G@®10% & ()-Y( “F sf10%& ()- EEFGH JzY8vU4 kV<z !
T@10% *j & ()-Y( T @10%j & ()-Y( "~ @10%\& ()-Y( " @®@10%\ & ()-Y(Y

I @109 W () -Y(! @10%c Lc & ()-Y(JIIJIIKLMW kV<z ~ @ &l0%~& ()-M

h @&10%& ()-M "@&L0%& ()-M L! 10% & ()-10LL  10LL10LL 9: 10%.L& ()- MN
O ONCOWP{ YBVU4A kV<z ~ @&10%/ k& ()-M! @&L10% & ()-M! @&L0% ()-M 6@
&10%f& ()-M "~ @&L0%K& ()-M @ 06 October 2004
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7. The compound as defined in Claim 1 wherein the

cyclopropyl fused to the pyrrolidine has the configuraticn:

(3

5 —N
)y
8. The compound as defined in Claim 1 which is
10
R
HZN E:]
A
15 (1s, 2(22), 35, 58)

wherein R' is alkyl, cycloalkyl, bicycloalkyl, tricycloalkyl,
alkylecycloalkyl, hydroxyalkyl, hydroxycycloalkyl,
hydroxyalkylcycloalkyl, hydroxybicycloalkyl, or

hydroxytricycloalkyl, or

25 8
(1R, 2S, 3(28), 5S)
wherein R' is alkyl, cycloalkyl, bicycloalkyl, tricycloalkyl,
alkylcycloalkyl, hydroxyalkyl, hydroxycycloalkyl,
hydroxyalkylcycloalkyl, hydroxybicycloalkyl, or
30 hydroxytricycloalkyl.




&10%p& () - M WPPPPPPPQUV U4 kV<z 109% & ()- 109% & ()- 9!L10%

& ()-'10°°10° 10" 9ML0% & ()- 0,f210% & ()- UBJSG QXY [: vU4 kV<z
“10% & ()-F 109%WW' ()-F J B9109% & ()-- “f10%ri& ()- Of 10% & ()-

f 109 () - QQQQ RSRCR{Z9vUW4 kV<z Xx"F3(F 10% & ()-S F3(F 10%41& ()-S X0&109%
& ()-1x/ &10%& ()- &10% & ()- 10%i & ()- FCRIRLRR7S] SeSf S| [:-410k 9 10%
& ()- p @&L0% ()- "~ @&0%*& ()- k@&10YB& ()- 7F3(F 0B)08&bey 26043 ( F
10% {r & () - Sf SYShSxS~SSSSa?410k | 10% ~ & ()- ! 109%4040& ()- sSmLO%P&' ()- -
@O0% & ()- L!910% & ()-10k 10k S! T=TGTKT TUzX7?410k g !10% & ()-!_!10%
& ()-19ML0% , & ()- 2~9MLO%& ()- & DHOMLO%- ~ & ()- T10% & () - UUUUU

U U' Ui L/ 4, 109%668& ()-, 10%66& ()-, 10%66& () -, 10%66& () -, 10%66& ()-, 10%66& () -
11 109%668& () - " U#USUYA) Ur U+UnP3/ 4, 109668 () -, 10%66& ()-!, 10%6& () -, 109668 ()
-5W. , 10%6& ()-+U, U-U. U/ UOULUr U8/ 4, 10%86&' () -, 10%668& ()-5W .

, 109%66& ()-, 10966& () -, 10%66& ()- 1U2U4U5U8LQU: Ud. / 45W . -

, 10966& ()-!, 10966& ()-, 109%66& ()-!, 10%66& ()-, 10%66& () - : U=U>U? UQUAUBUCU] M
045, 109668 () -, 109668’ €) codkDUBE&: £)ing 1@%668«&& wrdQUYB6& () - , 10966& ()-1,10%
6& () - CUDUEUSU' UsUVI J) 0° V110% & ()-9)! NL109%&' ()-9 |8*10% & ()-A

8* 109 ()- ", 10986& ()-5W. V/ VOVIV2VBYIVAVUWGP/ V109 () -fN 910%E & ()-
S@O0% & ()- L!'910% & ()- 10% % ~.10%

R
- a z}@ . mﬁE?@ e

NC NC 0 CN NC or

or a pharmaceutically acceptable salt thereof.

20 10. The compound as defined in Claim 9 wherein the
pharmaceutically acceptable salt is the hydrochloride salt or

the trifluorocacetic acid salt.

11. A compound having the structure:
25
T"yi
° NC
30

or a pharmaceutically acceptable salt thereof.




10% % ! 110986 % & () - OWzV}VWW| [: qP/V  10%##& ()- f L10% & ()-m

| 109%bb& ()-z! 110% & ()-2% Y'109%E & ()- S10% & ()- VWWW| [: gP/V

10% f & ()- 3109& ()- Y109XX& ()-z! Y109&' ()-z% 4L 10%& () -

nro10%& ()-VWWYWW [:qP/V  010% & ()- .10% & ()- d*,)nml0% & ()-t! y&

10% & ()-% 1" 310% & ()-S ° 310% ()- SWWWAKXXXX| obU4V 91 910% & ()- 10E

10E 10E f8 10% & ()-! 6109 & ()-% Flyl0%x& ()-f 06 October 2004
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5 agonist, a PPAR a/y dual agonist, an SGLT2 inhibitor, an
aP2 inhibitor, a glycogen phosphorylase inhibitor, an AGE
inhibitor, an insulin sensitizer, a glucagon-like
peptide-1 (GLP-1) or mimetic thereocf, insulin and/or a
meglitinide.
10 '

16 . The combination as defined in Claim 15 wherein
the antidiabetic agent is 1, 2, 3 or more of metformin,
glyburide, glimepiride, glipyride, glipizide,
chlorpropamide, gliclazide, acarbose, miglitol,

15 pioglitazone, troglitazone, rosiglitazone, insulin, Gl-
262570, isaglitazone, JTT-501, NN-2344, L895645, YM-440,
R-119702, AJ9677, repaglinide, nateglinide, KAD1129, AR-
HO39242, GW-409544, KRP297, AC2993, Exendin-4, LY307161,
NN2211, and/or LY315502.

20
17 . The combination as defined in Claim 14 wherein
the compound is present in a weight ratic to the
antidiabetic agent within the range from about 0.0l to
about 100:1. l
25 | |

18 . The combination as defined in Claim 13 wherein
the anti-obesity agent is a. beta 3 adrenergic agonist, a
lipase inhibitor, a serotonin (and dopamine) reuptake
inhibitor, a thyroid receptor beta compound, an anorectic
30 agent, and/or a fatty acid oxidation upregulator.

19 . The combination as defined in Claim 18 wherein
the anti-obesity agent is orlistat, ATL-962, AJ9677,
L750355, CP331648, sibutramine, topiramate, axokine,

35 dexamphetamine, phentermine, phenylpropanolamine,

famoxin, and/or mazindol.
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20 . The combination as defined in Claim 13 wherein

the lipid modulating agent is an MTP inhibitor, an HMG

.CoA reductase inhibitor, a squalene synthetase inhibitor,

a fibric acid derivative, an upregulator of LDL receptor
activity, a lipoxygenase inhibitor, an ACAT inhibitor, a
cholesteryl ester transfer protein inhibitor, or an ATP
citrate lyase inhibitor.

21 . The combination as defined in Claim 20 whérein
the lipid modulating agent is pravastatin, lovastatin,
simvastatin, atorvastatin, cerivastatin, fluvastatin,
nisvastatin, visastatin, fenofibrate, gemfibrozil,
clofibrate, implitapide, CP-529,414, avasimibe, TS-962,
MD-700, and/or LY295427.

22 . The combination as defined in Claim 20 wherein
the DP4 inhibitor is present in a weight ratio to the
lipid-modulating agent within the range from about 0.01
to about 100:1. .

23 . A pharmaceutical combination comprising a DP4
inhibitor compound as defined in Claim 1 and an agent for
treating infertility, an agent for treating polycystic
ovary syndrome, an agent for treating a growth disorder
and/or frailty, an anti-arthritis agent, an agent for
preventing inhibiting allograft rejection in
transplantation, an agent for treating autoimmune
disease, an anti-AIDS agent, an agent for treating
inflammatory bowel disease/syndrome, an agent for
treating anorexia nervosa, an anti-osteoporosis agent

and/or an anti-obesity agent.

24 . A method for treating diabetes, insulin
resistance, hyperglycemia, hyperisulinemia, or elevated
blood levels of free fatty acids or glycerol, obesity,
Syndrome X, dysmetabolic syndrome, diabetic
complications, hypertriglyceridemia,
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hyperinsulinemia, athercsclerosis, impaired glucose
homeostasis, impaired glucose tole:ance, infertility,
polycystic ovary syndrome, growth disorders, frailty,
arthritis, allograft rejection in transplantation,
autoimmune diseases, AIDS, intestinal diseases,
inflammatory bowel syndrome, nervosa, osteoporosis, or an
immunomodulatory disease or a chronic inflammatory bowel
disease, which comprises administering to a mammalian
species in need of treatment a therapeutically effective
amount of a compound as defined in Claim 1.

25 . The method as defined in Claim 24 for treating
type II diabetes and/or obesity.
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