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This application claims the benefit of Indian Application No.610/CHE/2006 filed April 3,
2006 and U.S.Provisional Application No. USA 60/801,437, filed May 18, 2006, both of

which are hereby incorporated by reference.

Field of invention:

The présent invention relates to novel compounds represented by formula I, their
derivatives, their analogs, their tautomeric forms, their stereoisomers, their bioisosters,
their diastereomers, their polymorphs, their pharmaceutically acceptable salts, solvates and
pharmaceutically acceptable compositions containing them, which are useful in treating
type II diabetes and diabetic complications as well as for the treatment of dislipidemia,

hypercholesterolemia, obesity, and hyperglycemia.

More specifically, the present invention relates to the compounds of formula I, which are
predominantly serine protease inhibitors, particularly dipeptidyl peptidase inhibitors, more
particularly dipeptidyl peptidase IV inhibitors, as well as to their derivatives, their analogs,
their tautomeric forms, their stereoisomers, their bioisosters, their diasgereoiners, their

polymorphs, their pharmaceutically acceptable salts, and solvates. Additionally, the present
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particul arly dipeptidyl peptidase IV inhibitors, as
well as to their derivatives, their analogs, their
wo awrvomessd ¢ forns, their stereoisomers, their PCT/IB2007/000830
bi oi sosters, their diastereoners, their pol ynorphs,
their pharmaceutically acceptable salts, and sol vates.
Additionally, the present W.nrinvention relates to
pharmaceutical ly acceptahkg_conpositions cont ai ni ng
t he af orenenti oned conpounds. The conpounds of the
present invention are represented by fornula | its
derivatives, analogs, tautoneric forns, stereoisoners,
bi oi sosters, diastereoners, poly norphs,
pharnaceutlcally acceptable salts_and pharnaceutical]ly
inventionptralotes stol vphasmaceutispldy nacoeptaile  cpmposiftons cegytaining  the
aforC%edc NCOCH3, CHPh, O or S, Y =CN Rl
£ TRPE e fron1hydrogen G- al kyl, and
hydroxy, R is selected fron1hydrogen Cl-4 aIkyI

substituted al kyl, G -4 al koxy é&ﬂﬁ
TherpaoRyd obyhe quesfntlmvenﬁam g reprs#a Hlé%wba
al kyl, R3 is sel ectedgfrom hydrogen and Ci -C4 aI kyl,
R4 is selected fromh 6rogen G- alkyl, substltuted

al kyl, Cl-C4 al koxy, al v XY hydroxy,

am no, nitro, C2-C6 (&E?g s Iogen n =1

or 2, m=20, | , Rll 2 R13, in which
onegof the grouﬁs sel ected from

Rn conprises at | eaq
bel ow a), b), or jmherebpon t he
I

its derivatives, analogs, tautomeric forms, stereoisomers, bioisosters, diastereomers, poly-
morphs, pharmaceutically acceptable salts and pharmaceutically acceptable solvates,
wherein:

X= CH,, CHF, CF,, CHCI], CHOH, CHOCH3;, NH, NCOCH3;, CHPh, O, or S,

Y =CN,

R; and Rs are selected from hydrogen, C;-Cy alkyl, and hydroxy,

Ry is selected from hydrogen, C;-C;4 alkyl, substituted alkyl, C;4 alkoxy C;4 alkyl, C;4
hydroxyalkyl, RsNHC; 4 alkyl, and RsNHC(NH)NHC, 4 alkyl,

R; is selected from hydrogen and C;-Cy alkyl,

R; is selected from hydrogen, C;-Cs4 alkyl, substituted alkyl, C;-Cs alkoxy, C;-C4
alkanoyloxy, hydroxy, amino, nitro, C,-Cyg alkenyl, acyl, and halogen,

n=1or2,

m=0,1,o0r2,

R =Ry, Rys, or Ry3, in which

Ri; comprises at least one of the groups selected from below a), b), or c), whereupon the
optionally substituted cycloalkyl, heterocyclyl, and heteroaryl groups are linked to the nor-
adamantyl moiety either directly or via a methylene or ethylene adjacent, either by C-C

linkage or by C-N linkage.
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optionally substituted cycloal kyl, heterocyclyl, and
heteroaryl groups are linked to the noradanmantyl
worpioetiy3ead t her directly or via a nmethyl ene or BCTIB2067000830
adj acent, either by G C linkage or by CGN Iinkage.a) A
cycl oal kyl group, which is optionally substituted by
Cl-A4 al kyl, dialkyl, or oxo, pre ferably a C4-C7 ring
system nore preferably a £ -Cring system which may
be further functionalized or substituted with nmultiple
degrees of substitution. Exanples of possible
cycl oal kyl groups are cycl opentane, cycl ohexane,
cycl opent ane di one, cyl ohexane di one and the possible
substitutions include ClL-C4 al kyl, dialkyl, and oxo
a) Abscyqlmalbadtgr@ma whjchsig @ptlpnalbeﬂlbh@v&qdda'r Gi- Cg ﬁ]éfé(b dialkyl, or oxo, pre-
a s 1o N [ [
feraﬂlye E{ét e7r% wstelm nréignle Eq%%{ ng % @%ﬁ}{g tsﬁ%ﬁ:m Gzhm Iﬁgy be further
ﬁmaib‘hhﬁmdoér subbritated | with mlﬂtiﬁbldngdeﬁl of syisstieurtiono mxamples @f possible
ne, two, or nore heteroatons selecied fromnitr
cycballwh BIOURA AT SYchenentanss SYHPRexARs; é‘ryﬁlé’P?II‘ta‘@fi' 37 ﬂ%lpqme dione -

andk?llﬂé %& 1 éu%titﬁ% I{SQn 1ﬁ&é @% @4 gdkr?ﬁ rdlﬁﬁ?, fnd $¥d. a2 0| e,
, oxa |azo m di ne, indol e,

b) Arubptmnalig smfﬁunahhetheazyl rgrcdrpz ptesferablnydai o & ntelmh@pfldem system,
Vﬁgq§q5§50thlo hene and t he SUbStI%UtJOhS P . . i
in gl oo Frory & BROHEC SRS CnErF En ot icgplo aromati
nng%@gféﬁ{ @&Créﬁﬁsﬂ@ &R, ?V%i (57mof@1§‘ert&b£toﬁ§ sbl%ct@& G0 Bltro gl - Seffur, and

C4 "al kényl’, hydroxy, hydrox kyl
oxygérk }Ploamblndl,etehwrﬂagrkws inghide dut mtmth%@R@na@@IemQZdﬁdpwwole

s sel.ected froma gro can
1m1%81£0)&>;a 1ﬁ%ﬂtl & ing.: Wa?mﬁ?r}el, 4o c&i I WXE@% (Qenmmldazole,
1nd&bi%e ﬂﬁlg»hem beﬁ@ﬁﬁﬁ?ﬁen@%the NobsdeRichs ddHbBE Qete2difyl ring may
8, NHS( O 2NHR8, NRB8COOR9, NRBCOR9,  NR8S( O 2R9,

be thRsmNRs Rffereuraad 9}<stgﬂged lfulqw( Ry Rp&Ra) Wheegin Rxsgzlﬁsirogen Ci-Cq

 alloyicnC e o g ekeayiy Pty RS, Hhecy) COOR

or GO ildRy 8 yeleesd fﬁ)hﬁaf SioRip cbﬁgﬁirfgedf Hydtopen, Isidroxye hbleged amino,
mtrcgj1 r&-rr%tx Iai:k3rr1| EZ-C?; ua(lzlyen?lls B%n 9 C%NRng, CORy, NHCOORj3, NHS(O).Rs,
NHS(O)Rs, NHS(O),NHR;, NRsCOORj;, NRgCORj, NRgS(O)Rg, NRsCONRsgR,
NR3C(S)NRgRg, NHC(O)NHS(O)Rs, OSO;Rs, OCONRgRg, SO;Rs, SORs, SR,
SO;NRgRy, and S(0),ORs. When Rg and R are present on adjacent carbon atoms of the
ring system, they may together form a six membered aromatic ring such as phenyl or a
heterocyclic ring such as pyridine with further substitutions such as amino, hydroxy, alkyl,
alkyl sulfonyl, alkyl thio, alkyl sulfinyl, carboxy, or oxo.

¢) A heterocyclyl group optionally substituted by C;-Cs alkyl, dialkyl and oxo groups,
wherein the heterocyclic ring system is a 4- to 10-membered mono- or bicyclic ring system
with one or more heteroatoms selected from the group consisting of nitrogen, sulfur, and
oxygen, wherein the heteroatoms can also be present as functional groups, such as N-
oxides, sulfur oxides, and sulfur dioxides, wherein the heterocyclic ring system may

contain one or two double bonds, and wherein the monocyclic heterocyclic ring may be

optionally fused to a heteroaryl, aryl, or a cycloalkyl ring optionally substituted with C;-Cs
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heterocyclic ring such as pyridine with further

substitutions such as am no, hydroxy, alkyl, alKkyl
waedo7omeB4 al kyl thio, alkyl sulfnyl, carboxy, POF/IBG/000830

c) A heterocyclyl group optionally substituted by Cl1-C

al kyl, dial kyl and oxo groups, wherein the

heterocyclic ring systemis a 4- to 10-nenbered nono-

or bicyclic ring systemw th one or nore heteroatons

sel ected fromthe group cén5|st|ng of nitrogen,

sul fur, and oxygen, wherein the heteroatons can al so

be present as functional groups, such as Noxi des,

sul fur oxides, and sul fur dioxides, wherein the

heterocyclic ring systemmy contain one or two doubl e
alkyhohdlegersn chydn@eyei amihbe nitor)obhalodlkyl, hakdrmino | ¢acbaxyn gNH(CO)Rs,

NHQ(%%&' ﬁgﬁ&%ﬁ\y{%ﬂ F@ﬁgﬂﬁv S B EDEFLS,,; RRdeod & kyTRsCORo,
NRg'S?d))}ﬁ? nﬁksdjasﬂmw NRmISH?ﬂRgRth 109, Nﬂﬂ@%(%@h’:lﬂ?(b)gRg Exam les of such

[ @am no, car boxy, 2R8, NHC( O
hete&;cyNHSfiﬂg 8ad1NH|$(il@lu®NHR age nREDeRI0 imikkeokdinone, 1soth1azohd1ne-

1,1- RS%%O) aﬂ%if%‘g 12?(:0;' E)S]ﬁ%ﬁ%l{lg? C(ees ) N%x%ﬁ?rroﬁ&mé\u_lc( gwg(@wdlom

ycl ng radi ca

lsomdwédi&ﬁ BhdrpA&iene) GhiotlofHogidle ! thibibihhslhd-tjlAtieede, thiophene-1,1-
|soth|azoI|d|ne- 1,1 - OXIde pyrrolldlg
dioxide; r dhipenlidinedinme, m@yw@,omlmrh@nen dexalwdrq dPYFé‘H}dé‘?féle [1,2]-
e, ol -
OO YRR Wbl Phpraone, gnd o

hydiothiegyahn-djlréidkidee, pi perl di ne, piperazine, tetrahydro
pyrim di none, [1,2]- thiazinane- 1,1 -di oxide,
tetrahydro t hi ophene- 1,1 -dioxide, piperidinone, and

1 d
Ry %sr el ﬂ%%‘oglygﬂﬁ%%ﬁrhal en hzﬁb&ﬁétl ﬁ?/dxﬁ%%,r%%&@lcggﬂoeﬂmmo cyano,
alkyh |st1]|ﬁny1 aitfcylsul fomyh raH;ylﬁalldgydmlduiyl | aikd)xy, almysww@mnmo ureido,

B Mo e S S . v
subsgﬁtégcgﬁgéwd 62 i kenSFtl onal ly subst Lt ut ed

R3 is optionally substituted aryl, wherein the substituents may be the same or different and
comprises at least one of the groups selected from

a) hydrogen;

b) C;-C; alkyl, C,-Cs alkenyl, halo, alkylhalo, alkoxy, alkylsulfonyl, alkylsulfinyl, alkoxy,
alkanoyl, alkanoyloxy, acylamino, carbonylamino, guanidyl, nitro, amino, COORG,
RsNHC(O)Ry, CORy, CONRgRy NHC(O)OR;, NHC(O)Rg, NHC(O)NRsRo,
NHC(O)NRgRy, NHS(O)Rs, NHS(O)Rs, NHS(O)NHR;z, NHS(O),NHC(O)Rs,
NR3COORu, NRsCORoy, NRsS(O)Ro, NRgCONRgRg, NRgC(S)NRgRo,
NHC(O)NHS(O),Rs, S(O);Rs, SORs, SRg, S(O)NRgRy, OCF;, OS(O)Rs, or
OC(O)NRgR,.

¢) Saturated, partially saturated, or unsaturated, mono- or bicyclic heterocyclic ring system
optionally substituted by one or more groups selected from C-Cs alkyl, C>-Cs alkenyl,

dialkyl, and oxo, wherein the heterocyclic ring system is a 4- to 10-membered ring with
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Rl is optionally substituted aryl, wherein the
substituents may be the same or different and
w@epnises at | east one of the groups sel ect edPET/mBROEG)000830
hydr ogen; b) Cl1-C8 al kyl, C2-C6 al kenyl, hal o,
al kyl hal o, al koxy, al kyl sul fonyl, al kyl sul finyl,
al koxy, al kanoyl, al kanoyl oxy, acyl am no,
car bonyl am no, guani dyi, gi tro, am no, COOR9,
RSNHC(O R 9, COR9 CONRSRI; 'NHC(O)OR 8, NHC(OR 8,
NHC( O) NR 8R9, NHC(O NR 8R9, NHS(O 2R8, NHS(O R 8,
NHS( O 2NHR8, NHS(O 2NHC(O R 8, NRsCOOR , NR3COR9,
NR8S( O) 2R9, NRS8CONRBRI, NR8C(S) NR 8R9, NHC(O NHS( O
2R8, S(O 2R8, SOR8, SR8, S(0O) 2NR8R9, OCF3, OS(O 2RS,
one oF EcChdtEtodfatns sdleGed dromt dek gpaupt Fensisjing ;efypiixogen, gfur, and

unsat ur at ed, - bi Lic h : .
oxyiSge PRGSO ERTOF bt F & By SR as el bffps such as N-
oxide€! Sfhe Sxide8 Ml siFuradibyides. Galplasl &£ by, heterakiolic, riagdadicals

0X0, wherein the heterocyclic ring systemis a . 4- t.q. .
inchud®; bsreve netilimitad tapyhdine THFINHBIE, Wediusimons wufclidipethione,

. . fromthe .gr.o consi st:i ni. t: : : iazolidi
indogg)S ShAOIE, AR CHER PSRl AR IS il lon @R iazolidine-
1,1-dibgigk) q;g@}olig{me,s,z-pipeﬂdi%nd}loxétﬂhydropmmidinm deztidinpge, and
_sul fur dioxides. Exanples of such heterocyclic ring
thiagagetil dadligxidecl ude, but are not linited to pyridine,
pyrimdine, imdazolidinone, imdazolidinethione,
i ndazol e, indole, isoindole, quinazoline, quinoline,
The IR§ ORI 12 IR peroups,nwhichaes ofitwotlly substitudédiey halpgen, hydroxy, alkoxy,
-di oxi de, . pyrrolidi iperidin

cyarper R yhybBTh APHPRG o5 sH Ry RRe AL fos o thicalkyl groups, may
LRyt s g o il i
C:-Galakofyaryle yeyhaikyln alkowy catbeayyl, andoaryl; k@g{yp@&ypyl. en Rg and Ry are
presgté;j;(r)ge)t( e?lolﬁya{ r’litr%glnll’] gfomaéhlé}y lr&ag/i 18tm %rS-torll i69rﬁ£1}ﬁ¥!are§’ 58YR¥ed, partially
unsaturated, or unsaturated cyclic system containing carbon atoms, at least one nitrogen
atom and optionally one or more other heteroatoms selected from oxygen, sulfur, and

nitrogen.

The present invention also relates to a process for the preparation of compounds of formula
I, their derivatives, their analogs, their tautomeric forms, their stereoisomers, their
bioisosters, their diastereomers, their polymorphs, their pharmaceutically acceptable salts,

and their solvates.

The present invention also relates to novel intermediates, processes for their preparation,
their use in the preparation of compounds of formula I, and their derivatives, their analogs,
their tautomeric forms, their stereoisomers, their bioisosters, their diastereomers, their

polymorphs, their pharmaceutically acceptable salts, and their solvates.

Background of the invention:
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be the sane or different and are individually selected
from hydrogen, optionally substituted Cl-C al kyl,
wa@eoo/113mB4/1 al kyl , al koxy carbonyl, and aryl al ke&E1B2007/000830
carbonyl. Wien R and R9 are present together on a
nitrogen atomthey may forma 5- or 6-nenbered
saturated, partially unsaturated, or unsaturated
cyclic system containing _carbon atoms, at |east one
nitrogen atom and optionally one or nore other
het er oat ons sel ected from oxygen, sulfur, and
nitrogen. The present invention also relates to a
process for the preparation of conpounds of fornula I,

their derivatives, their analogs, their tautoneric . .
Dialietesnis, chatseicrized by edevaterdelevelstofanlasny glusese ef Bypqglypqmia in the

di astereagners. .t-hei.r p [ . ' t Th
o AT g A2t BEUT gon s . T
are he tWeﬁgﬁ’rﬂiaBdfeseHTybérl diab?tesﬁ & ?i@ﬁytdiag‘mseﬂ in children_and young

i ntermedi ates, processes for, their preparatj.qn, their
aduly; @ngl (yvas PECHPEShA KBOWB 35 é?V%Sﬁﬂ&%ﬁﬁé- %f&%ﬁrﬁlig%?t?s: t&h‘%‘a"dy does

hube SRLINATYHES: B! iPHR! RO colifbl thih RMBRilckes. In type 2
not %br%#ée lel%{'r ﬁﬂ@%?e%l%géghge}sg@tlﬁg?trc bl oi sosters, t heisr n_ ype_
diabdieastithee dreebaly ddesinot poddnoeepigh inhdin or the cells ignore the insulin.

.pharmaceutical]ly acceptable salts,. and theitr sol.wv
Patibals RATICORG 2GhaRdtes P /iErbher ub ol dare ar R LR vascolar
com?ﬁc&{gl)ﬁél,ahﬁ:ﬂ;diﬁg’ edoRorRiry PARS{TBdiSad6, 05 I, InyREEMAINE eftthropathy,
n the fasting state or after adm nistration of

periphargloseculrdisegse newopathyl andasiénapether ance test. There
are two types of diabetes. Type 1 diabetes is usually

di agnosed .in children and younq adults nd wa
A SigglpatPyiRn STAVISE TAsyaR:f e AR eROP oy feected by type 2
diabdtedPEliSSse Eﬁb@ﬁ&&%d%efﬁeﬁ@éd REQFEGE0seNSHd dhd rEli®e Esufficiency

I abetes is the nost ‘conmon form of diabetes. In type .
of idutinaReterly resettvbes fowed Hload yhelaeiyityof trodntens sipwiaiprs of insulin

s B S RS el bl it
IV (VPPCPhaDPROY ¥ Liembassfid Bimily of serine peptidases. CD26 or DPP-IV is a
membrane-associated peptidase of 766 amino acids that is widely distributed in numerous
tissues. DPP-4 also exists as a soluble circulating form in plasma and significant DPP-4-
like activity is detectable in plasma from humans and rodents. The principal biological
activity of CD26 (DPP-IV) is its enzymatic function. DPP-IV prefers substrates with an
amino-terminal proline or alanine at position 2, but may also cleave substrates with non-
preferred amino acids at position 2. The structure of GIP, GLP-1 and GLP-2 reveals a
highly conserved alanine at position 2, rendering these peptides ideal putative substrates

for the aminopeptidase dipeptidyl peptidase 4 (DPP- 4). Eur J Biochem. 1993, 21 4(3), 829-
35.

A glance at the available treatments for type 2 diabetes, which have not changed
substantially in many years, makes clear that they all have their own limitations. There are
many pharmacologic strategies to accomplish these goals. First of this series are alpha

glucosidase inhibitors such as acarbose and miglitol, which function by interfering with the
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conplications, including coronary artery disease,

stroke, hypertension, nephropathy, peripheral vascul ar
waele@easis34 neur opat hy, and retinopathy. A signi PCTEB297/000830

rapidly growi ng fraction of the human popul ation is

affected by type 2 diabetes, a disease characterized

by el evated bl ood gl ucose | evels and rel ative

insufficiency of insulin._Recently researches found

that the activity of two potent stinulators of insulin

secretion, GP-I and G P, is rapidly abolished by the

serine peptidase dipeptidyl peptidase IV (DPP-1V).

DPP-1V is a nmenber of a fam |y of serine peptidases.

CD26 or DPP-1V is_a nenbrane-associ ated pepti dase of
actipg 6of rthe plpher glgcasifieses pregenfeliy the simalbh ut@atma% byl rpwder. The

. < P . . . . .

conbuFRHEZor ol RALAIRoSy Bl LESHLAL R oo o

glhielstentalthe dystepliassimufatiom Mhearslvatich rindgntsse Tpwke allows the
principal hiological activity of, CD26 (II%PP-I

pangkeaijeretaccerly i f9eyiRte Brpnpylin eyeion Boss? festiudhyihe adfantage of

the ﬁl}%@ﬁl’k%ﬁ lal@hcdR{d@abd ﬂﬁiﬁ?for?is?tﬁ%{crlﬁe}afungf?& fdcfty % tHRUhtestine and

so cl eave substrates with nonpreferred am no
havacicdsiafir gysteiti¢ antich. Hymogiyceudd does 06t GuRlly Gdeut wathdthe use of

G.P-2 reveals,a hi Iy conseryved al ani pe. at si ti,on
alplia-eingosiss aubflus ey o8 SEl phraliRvd efits ifh stucose
(FPt? NeddheaiMReR & g'lg&%?la@dpl%?ﬁd Ain REBAL JaFBe dofki- adverse side

4) . EurJBi ochem 1993 214(3), 829- 35. A glance at
effectseofdhest indithitors arsabdemingl bloating pad Gisepinzfioe glglfrhvm iagf flatulence.

have not changed substantially in many years, nakes
clear that they all have their own limtations. There

Theagufofighiyea At MBELltdid e cladses bf Bk Shypoglgcanigndrugd athret@red to as
goals. First of this series are al pha gl ucosi dase

endpgﬁﬂogf t ealing URSRTCEABOSBR kh?S@JSﬁn they; @!14ch| the,tpaggreatic release of
cub 06! S8 A BUEE LTy i ORSE R Rk b3y, o
is iditiated wikbrtle lowektipossibis depeend earfullyhinenitorbd bitil the dose @sults in a
I*‘P(g)g%I llj%-ll E&mlg/ ij !S.I%%(?r{;h?rgasaglcrllc%igf b}(/: glql?i?n ut%natndaigﬁi%{tpr}é t%g pancreatic
ATP-dependent potassium channel that is normally involved in glucose-mediated insulin
secretion. Sulfonylureas have no significant effects on circulating triglycerides,
lipoproteins, or cholesterol. The non-sulfonylurea insulin secretagogues are both fast acting
and of short duration. However, meglitinides (non-sulfonylurea insulin secretagogues) do

exert effects on potassium conductance. Like the sulfonylureas, the meglitinides have no

direct effects on the circulating levels of plasma lipids.

The biguanides lower serum glucose levels by enhancing insulin-mediated suppression of
hepatic glucose production and enhancing insulin-stimulated glucose uptake by skeletal
muscle. Metformin is a member of this class and is currently the most widely prescribed
insulin-sensitizing drug in clinical use. Metformin administration does not lead to
increased insulin release from the pancreas and as such the risk of hypoglycemia is

minimal. Because the major site of action for metformin is the liver its use can be
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gl ucose into the systemc circulation. The reduction

in glucose uptake allows the pancreatic beta-cells to
WO e@alisdedd t he i nsulin secretion nore effectivePgI/IB20er/000830

advant age of the use of the al pha-gl ucosi dase

inhibitors is that they function locally in the

intestine and have no maj or system c action.

Hypogl ycem a does not usualgy occur with the use of

al pha- gl ucosi dase inhibitors but they are effective in
- reducing fasting plasma glucose (FPG |evels and

| evel s of gl ycosyl ated henogl obin (HbA10). The common

adverse side effects of these inhibitors are abdom nal

b] cat,i ng ;and _di sconf.ort., diarrhea nd .f| atul ence. The
coghfl’flglﬁf/%f}rlgaggé?ﬁff Wétg‘l H’?r nﬁiﬁgu“l?ggg'sg"k adeleggent females with type 2
didBeRRUtHEGRBIOF nktReSiR sChipRll QeEdEntedSo %&ﬁi&@ﬁﬁé’ HRidence as well as

i nsul i n secretagogues because they induce the )
the, nplieptdalt for Pplycrsiseovstian saadremsuloweven fha . twBehiguanides, phenformin

. [ ce. pronounced | ycem a,
an%l'rﬁgeg @n’tj&?’s&%etli&ggeagu%s? ﬁga H%uﬁe?{aégr?’g%ossi bl e dose
and carefully nonitored until the dose results in a

ThPgerokisdrhe- %&Q@é@%—actﬁ#ﬂté‘do M1 §cehton CEHPAR O Y¥arBi1P diddd received

to and inhibiting the pancreatic ATP-dependent
Paglishlas Seryiny hianie| fielthaf digbetes med lag o result \tbel thiazolidinediones have

0S€: ' | in secretion. Sul.fanyl ureas have
eSS FROURMA R il PR BPerdineRiRst oF e agotits of the
PPARp gihiatactedgptod and Mdr€ SbRS ©) redhibe imd@Nn SEdiétandd, WikAadverse effect
i nsul.in_secretagogues are both fast acting and of
assgrigted with FFAR, BAMHeRSEPIOTBEONISts A Hewever weight gain. More recently

- j ' ) xer

k50 L S B0bE W eSS PASCYSA) 1R G s 1o o

trighydetide Wévietsemd, is blse ah&gbiimbfd\ﬂéﬁmﬂﬁa\sensﬂﬁvigi #RLds £fckale H8al PPAR
| evel s lasma_|ipids. Th

[ | ati I f
oIpfEAR GHERGRaF S S b opel uith HRPQsh RRestivial ofects over
exikt'ﬂ?gui’PRRW&-eﬁldsélﬁﬂé-gfe?éreﬁﬁﬁ‘?Tdr&%%tﬁ{aﬁﬁéﬂ&cﬁﬁgge 2 diabetes. But
n-st1nmul ated gl ucose

production and enhancihg I nsuli
safefytisskes Ygwek down e emryalféheshddgsr nin is a nmenber of
this class and is currently the nost w dely prescribed

One of the exciting classes of agents in development are GLP-1 agonists. The primary
metabolic responses to GLP-1 release from the enteroendocrine L-cells of the gut are
inhibition of glucagon secretion and enhancement of glucose-dependent insulin release
from the pancreas, both effects lead to decreased glycemic excursion. But the hormonal
action of GLP-1 is rapidly terminated as a consequence of enzymatic cleavage by DPP IV.
Recent clinical evidence has shown that either infusion of GLP-1 or inhibition of DPP IV
can result in dramatic reductions in plasma glucose concentrations, reductions in HbAj,
and improvement in pancreatic beta-cell function. Thus, both represent potential targets for
the prevention of the hyperglycemia associated with diabetes and impaired insulin
function. There are advantages and disadvantages with the current therapeutic approaches
targeting GLP-1 action in diabetic patients. Current use of GLP-1 mimetics and/or GLP-1
receptor (GLP-1R) agonists focus on peptides or modified peptides and these must be

given by injection, which leads to problems with the patient-compliance.
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insulin-sensitizing drug in clinical use. Metformn
adm ni stration does not lead to increased insulin

w0 edogasis3f rom t he pancreas and as such the ri sSkRCDiB2007/000830
hypogl ycem a is mninmal. Because the major site of
action for netformn is the liver its use can
becontraindicated in patients with |iver dysfunction.
I'n adol escent fenales with type 2 diabetes, the use of
metformn is highly recomended to reduce the
i ncidence as well as the potential for polycystic
ovari an syndrone. However the two bi guani des,
phenform n and nmetform n can induce lactic acidosis

and nausea/ di arrhea. The peroxi sone,
Angghalrioielraeahanisur fov dhectteatimented tyneet digbefies emﬂlmyptfdaﬁlrpppﬁdase-w

| |
oo LTSRS 7 b e i i
1ncr€tﬁi!i3 h@t‘hlii)_ng_& h%g_&ehﬁrﬁﬂg W tdgulateﬁglﬁ:‘osE Ih?ﬁlfeﬁges;%;mi ¢amsequently viewed
t|a20||ne|onesvvereao_n|ss a .
as artargshfos themmanagementol Eyn%g dobties ThealiPrincso0) BFRdY! peptidase
v 1mﬁe ﬂg%(tﬁ{eﬁ?otﬁ{‘ {;éeci dﬂlﬁét%g bR bh e £ Eﬁ@aﬁﬁ?@?u&ﬁ%ﬁﬁ@ise IV in

goni's V\Elgt galn. More rece
vzvmfda&xtja lreistivetee GhPeh andWHPo[heset dratth@utqr&tals ethﬂma produced when

pha. Thj | bl e t
o 53 eSS0 A G o ppesi
pep@iflc A fali€ 3! |docdbidl ﬁgﬁRaﬁbﬂ b/ 15’5’[@%1&8 AR GVEES efficacy of

ave been devel oped wth proposed beneficial effects
incretiey inesinsilating iRRAR mredwdiondycbancishs - Theedferedpipeptidyd pgptidase IV
nment Q

iR = e Jovs! of REuE apiie A2F ot PUS8tvation s that

incr8ied bleBrodh SRS 8ilyOwha® F08& i¢ RoRlRAIdo IR e Eﬁlﬁpfﬂiﬁ peptidase IV
agoni sts. The primary nmetabolic responses to

inhibglonds eoff exprcteth éo m@s@ thedevel jof énsulia é’let"éee@fm?%w&l?@l can lead to
hypgéﬁﬁc%rﬂxjég gtgufaxgn Of e% | Pc—?ﬁ f d W s gre?d}E ARHEUES Yo increase

ease fromt

insuliANeTtRAS 1n&@eish1geﬂ1feﬁfdksoﬂ 8pdglyoerd e Mﬁ@t@iﬂﬂbb[pepudyl peptidase
excursi on. But the hornpnal action of GP-I is rggﬁany
nistered

v ltlblrbﬁpﬁaﬁfﬁqﬂ ag edyantagrsves ofhes ngyel dherppigt sice theywap
orali:y)rlf> Comphance in patients is much higher with orally delivered drugs than with those

that require injection. Thus Dipeptidyl peptidase IV inhibitors are a promising new
approach to treat type 2 diabetes, which function, at least in part, as indirect stimulators of
insulin secretion. Mechanism and use of DPPIV inhibitors in various diseases is well
explained in prior art patents like WO 2005/033106 and is herein incorporated by reference

in its entirety.
Prior art:

International patent application WO 00/34241 discloses the compounds of the generic

formula



Recent clinical evidence has shown that either

i nfusion of GLP-I or inhibition of DPP IV can result
WO poodngssd i ¢ reductions in plasma gl ucose PCT/IB2007/000830

concentrations, reductions in HbA1O, and i nprovenent

In pancreatic beta-cell function. Thus, both represent

potential targets for the prevention of the

hyper gl ycem a associated_ﬁ@[h di abet es and i npaired

insulin function. There a advant ages and

di sadvantages with the current therapeutic approaches

targeting GLP-1 action in diabetic patients. Current

use of GP-1 mnetics and/or GP-1 receptor (GP-IR)

agoni sts focus on peptides or nodified peptides and

these nust be given by injection, which leads to

prgpl ens Onvi t h pati ent - conpl i ance. Anot her novel
mec i sr) forethe treatment of type 2 diabetes are

Di p i dase-1V inhibitors. Dipeptidyl
Rﬁ@é?idase [V ip a multifunctional protein involved in
cl eaving i nc i n hornones, hence serving to regul ate
gl ucose honeostasi s and consequently viewed as a
target for the managenent of Type 2 di abetes. The
whektsie Ruk sessinnéd adapeptyildyl peptidase IV in the treatnent
of Type 2 diabetes is based on the fact that
Di peptidyl peptidase IV in vivo_readilg i nactiv t%§ .
Tntexgatorial anentiappLiTHes WA O3HE9F hredasehdle Rampay of the generic
fo oduced when food is consuned. These incretins
tnul ate production of insulin. Inhibition of
Di peptidyl peptidase IV | eads to decreased
i nactivation of incretins, in turn increased efficacy
of i e¥ins in stinmulating insulin production by
n as/ ﬁheL%QQre Di peptidyl peptidase IV inhibition
results intan |I'nckeased | evel of seruminsulin. An
interestiné\oﬂg vation is that incretins are produced
only when food i sgtonsuned. So the D pepti dyl
peptidase IV inhibition is not expected to increase
the level of insulin between neals which can lead to
hypogl ycemi a. Inhibition of Dipeptidyl peptidase IV is

b . . . .
Us-fabEg] By AT S0 Gl Bl O e e
Di pepti dyl peptidase

-t
T

wherein A is an optionally substituted adamantyl group.

International patent application WO 2006/090244 discloses the compounds of formula
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IV inhibitors offer an advantage over other novel

t herapi es since they can be adm nistered orally.
w@phimace in patients is nmuch higher with ored1/1B2007/000830

delivered drugs than with those that require

i njection. Thus Dipeptidyl peptidase IV inhibitors are

a prom sing new approach to treat type 2 diabetes,

whi ch function, at |east iy _part, as indirect

stinmulators of insulin secretion. Mechani smand use of

DPPIV inhibitors in various diseases is well explained

in prior art patents |ike W 2005/033 106 and is

herein incorporated by reference inits entirety.

Prior art: International patent application WO

00/ 34 di scl oses+he conpounds of the generic
R%éH’ nu rein Rils bstituted adamantyl .

I it"e N appl i cati on WD 03/ 04498 di scl oses

t he“conpounds ofl the generic formula US-application US

2005/ 038020 di s€l osB% the conpounds of generic fornula

wherein A is an optionally substituted adamantyl

group. International patent application WO 2006/ 090244
whegis B[ip8ek2:1H8- conpounds of fornul awherein nis 0, 1,2

or 3. R2is substituted al kyl, substituted or

unsubst | t.ut e d n kdau ituted
R2 5 LB, SRt o HR i R SRRt b Bnsubstin
alkyays tgubstitaebdor otinawbdistitutdde d cpgledliky] ksiibdtityted or  unsubstituted

substituted aor unsubstituted cycl] oal kenyl ubstituted .

eyclonlkpuibs eyhsaee oy csHIskBAy SV RPRIRdn SEPyaan g theisttuted
| i OLuBARBHES bi tibkhuBStituted arylalkyl,

cydggrﬂ)%glg’%ﬂ;w%%@tixé 8% éﬁ%ﬁ&dﬁgu slt’ igltlﬂlﬂled het er oar %I/I ,e ary o
subssitltsd i drutnestibstituted shdiarbhtylit sbstistesk ot yupsilstitwed heterocyclicgroup,

substituted or substi t yt het erocycl yl a I
subs3ies ot bt Gt fimanicbiEs. AREhEEY Gt dhRyfitined hereroarstallo,
‘NR;Ry, -NH-S(O)m-R;, -NH-CR3Rs, C(O)-Rs, -C(O)O-Rs, -C(O)NR3Rs, -S(O)m-,
NR3Ry, nitro, cyano, formyl, acetyl, halogen, -SR®, or a protecting group.

International patent application WO 2005/021536 discloses the compounds of formula

Z
et At . Aot r—— \

wherein one of the possible B substituents is adamantyl amine.

One of the representative examples is



-NR3R4, -NH-S(OH -R3, -NHCR3R4, C(O-R5, -C(O O R3,
-C(ONR3R4, -S(0)m, NR3R4, nitro, cyano, fornyl,
wa@e®vaiie3hal ogen, -SRa, or a protecting group.PCT/IB2007/000830
I nternational patent application WD 2005/ 021536
di scl oses the conpounds of formnmula wherein one of the
possi bl e B substituents is adamantyl am ne. One of the
representative exanpl es i_él]zk_d Hd H International
pat ent applicati on WO 20067012395 di scl oses the
conmpounds of fornula as peptidase inhibitors. One of
the representative exanples is International patent
appl i cati on WO2005095339 di scl oses the conpounds of
formula as DPPIV inhibitors. US20050215784 di scl oses

t he conpounds of mul aas DPPIV inhibitors. Al though
there are._a few Vinhibitors in different stages
N

of cl}'j @ trial\s guch as the exanples given above
j(L - 287 -477118, GSK23A), there is still
ed for conpobinds in this area and the

obj ective of t he present invention is to provide novel
nor-g?ﬁgﬁgéychy o pyrrolidine conpounds represented
by to a’l whpTh have a DPPIV inhibittory activity

as well as processes for their preparation. Summary of
the invention: The objective of the present invention

is.to provjde.ngvel f,. fOr Vi
It PAPE SRLESH BT ESZ30F Vb eRth8 conpp s 4 formuta

di peptidyl peptidase IV inhibiting activity for
| onering bl ood glucose levels, lipid |evels,
chol esy€Tgl kevel s and reduci ng body wei ght, agai nst
Ryrp dt.es and diabetic conplications. The main
obj ecti V& of th&Hent invention is therefore, to

5 provi de novel nor-adamantyl cyano pyrrolidine

as peptidase inhibitors. One of the representative examples is

10  International patent application W02005095339 discloses the compounds of formula

as DPPIV inhibitors.

US20050215784 discloses the compounds of formula
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conmpounds represented by forrmula I, their derivatives,
their analogs, their tautoneric forns, their
wGar@reaespners, their bioisosteres, their PCT/IB2007/000830
di astereoners, their polynorphs, their
pharmaceutically acceptable salts, solvates and
phar maceutical |l y acceptabl e conpositions containing
them Another aspect of theypresent invention is to
provi de a process for the preparation of noradamantyl
cyano pyrrolidine conmpounds represented by formula I,
their derivatives, their analogs, their tautoneric
forns, their stereoi soners, their bioisosters,
t hei rdi astereoners, their polynorphs, their
phar maceutical |y acceptable salts, and their
pha eutically acceptable solvates. Anot her aspect
of .4 he esent invention is to provide novel
Bt etvfedi &t es, processes for their preparation and use
Rf thiese internmediates in processes for the
aragi on of sai nd noradamantyl cyano pyrrolidine
mpounds represented by fornula | and their
dérvatives, their analogs, their tautoneric forns,
their stereoi soners, their polynorphs, their
bi oi sosters, their dlastereoners, their
asﬂwwqumﬁm@ﬂ§ally acceptabl e salts, and sol vates.
Anot her aspect of the present invention is to provide
phar maceuti cal conpositions containing the conpounds
Althidughhtherpraes @ fiéw IDRRINt inbibitoespin ek fferentostéges fof chidcal trials such as the

o e Tt VBB L ELE 0P80 DL TP BT i s o
for ﬂb@&tc% ﬂﬁ‘&ssm ﬂlﬁeéréa BRd Ylf@élﬂgb?wetdﬁhé Ffe@éﬁtsinventlon is to provide

sol vate or thelr mxtures i'n conbination with
novelinoradslamagtyt pymoq)yrsdidmnmpommdmmnte@elan@ by tferonulad avbach have a

L. . h .
DPRR Fhtibors B B S v R B E RSB eb I eremeeioy ent i on:
The present invention is to provide conpounds

Suxﬁﬁ@fv‘%ﬁ‘fiﬁ@ﬁ%&)bnf ormula | their derivatives, their
analogs, thelr tautomeric forns, their stereoisoners,

their
The objective of the present invention is to provide novel compounds of formula I, having

serine protease inhibiting activity, particularly dipeptidyl peptidase IV inhibiting activity
for lowering blood glucose levels, lipid levels, cholesterol levels and reducing body
weight, against type II diabetes and diabetic complications. The main objective of the
present invention is therefore, to provide novel nor-adamantyl cyano pyrrolidine
compounds represented by formula I, their derivatives, their analogs, their tautomeric
forms, their stereoisomers, their bioisosteres, their diastereomers, their polymorphs, their

pharmaceutically acceptable salts, solvates and pharmaceutically acceptable compositions

containing them.

Another aspect of the present invention is to provide a process for the preparation of
noradamantyl cyano pyrrolidine compounds represented by formula I, their derivatives,

their analogs, their tautomeric forms, their stereoisomers, their bioisosters, their
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bi oi sosters, their diastereoners, their pol ynorphs,

their pharmaceutically acceptable salts and their
w@bariesaut i cal |y acceptabl e sol vat es wher ei n DET/B48(07/000830

CHF, CF2, CHO, CHOH, CHOCH3, NH, NCOCH3, CHPh, O, or

SS Y=CN Rl and R are selected from hydrogen, G -C

al kyl, .and hydroxy, R2 is selected from hydrogen,

Cl-C4 al kyl, substituted qlkyl, Cl-4 al koxy Cl-4

al kyl, Cl-4 hydroxyal kyl [ IBSNHCL- 4 al kyl , and

RSNHC( NH) NHC1- 4 al kyl , R3 is selected from hydrogen

and Cl1-C4 alkyl, R4 is selected fromhydrogen, G -C4

al kyl, substituted al kyl, G -C4 al koxy, Cl-C4

al kanoyl oxy, hydroxy, am no, nitro, C2-C al kenyl, .
diastergdmersn theiva | potyemorphs, =tleiro phaymarenti@]ly 1 acegptable malts, and their

R11, R12 , or25%$ in which Rn conprises at |east one
Pha%‘?acFWécaéV%‘ﬁ?Qt WS froma), b), or c), whereupon

the optionally substituted cycl oal kyl, heterocyclyl,

and heteroaryl groups are |inked to thenoradanmantyl
Anothsir @syecsiof e presenédnysation igita Provide ROY Aateppedipigs| pgesses for

.adj acent. either G ' e - i KRE5a8n B saind
iRy P VAE D B o g b i
norddamedtyhbyanb pydioliliing lcompoumisaeprpsenteiriabfoymalad an@7heir deyivatives,

.system nore preferably a -C ring, system which ma .
theip eanploge.ndheif fARPMEHEI fored: Cgelg HEPEORE, 3@“@5 P@Pfﬂoﬁ@ their
bioiéjoesge?g ?l?e&xo%iassté’xgccfﬁl'efsyﬁfeﬁ h i&3lyAbcdpRibdd QI8 and solvates.

cycl dal kyl "groups are cyclopentané, cycl ohexane,

cycl opentane dione, cylohexane dione and the possible
Ano%ﬁ{akr)szflslptecl:{t IOP Qﬁe Ipr}gslegtd ?n\%%ftigé %l l(oy lpfrovqcliéj1 lplfl l ac%ﬂgca?xgdmpositions
containing the compounds of the present invention represented by formula I, their
derivatives, their analogs, their tautomeric forms, their stereoisomers, their bioisosters,
their diastereomers, their polymorphs, their salts, solvates, or their mixtures in combination
with suitable carriers, solvents, diluents and other media normally employed in preparing

such compositions.
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b) An optionally substituted heteroaryl group,
preferably a 5 to 10 nenbered ring system in which

W b@7hetsgs oaryl ring is a nonocyclic aromati c PCHEB2007/000830
systemor a bicyclic aromatic ring system conpri sing
one, two, or nore heteroatons selected fromnitrogen,
sul fur, and oxygen. Possi bl e heteroaryl groups include
but are not limted to tetygizole, triazole, pyrazole,
i m dazol e, oxadi azol e, pyridine, pyrimdine, indole,
furan, benzofuran, benzi m dazole, indazole, thiophene,
and benzot hi ophene and the substitutions on the
heteroaryl ring may be the sane or different and are
sel ected fromR6 and R7, wherein R6 is hydrogen, Cl-C4
al kyl, C2-C4 al kenyl, hydroxy, hydroxy al kyl,

DA PR, Beheahtbop.am no, acyl, ‘COCR , or COR9 and
roup consisting of hydrogen,

hydr oxy, hal ogen, am no, nitro, Cl-C8 al kyl, C2-C4

al keny] , COOR9, CONRSR9, ,. N HS R8,
Thepieged ryeriignge & mqmgg,co Pf%% (O 2R9,
NR8CONRBR9, NR8C(S) NR8R9, NHC(O) NHS(O) 2R8, OSO2RS8,
OCONRBR9, SO2R8, SOR8, SR8, SO2NR8R9, and S( O 20R8.
Whdh, R6 and R7 are present on adjacent carbon atons of
theg ring systenlothgy may together forma six nenbered
tiQ/KCRgghu 2phenyl or a heterocyclic ring
pyri o ' further substitutions such as
0, Wydro , al Ryl, alkyl sulfonyl, alkyl thio,
éﬁél syl f nyl carboxy, or oxo. Further preferred
roaryl _groups conprisethese exanples do not |limt
the presenf invention. c) A heterocyclyl group
.optional | ubsti t.ut ed b 1- C3 al kyl . dialkyl, .
theip, - deppattv eﬁ@rn apgleey, elﬂéegrog%tf’?lgnfi Gy gllrfn th%ggsg%?s’ their
biofs&stdS, tNBATRA LS sMEQ; thefr polyaNGhhs théidPhsiscenrically hicaspeable salts
or nore heteroatons selected fromthe group consisting
and geinpharmgesguticellly sageptablggolyriey sderaimer ei n t he
het eroatons can al so be present as functional groups,
such as Noxi des,
X= CH,, CHF, CF,, CHCl, CHOH, CHOCH3, NH, NCOCH3, CHPh, O, or S,

Y =CN,

R; and Rs are selected from hydrogen, C;-C4 alkyl, and hydroxy,

R, is selected from hydrogen, C;~Cy alkyl, substituted alkyl, C4 alkoxy Ci4 alkyl,
Cj.4 hydroxyalkyl, RsNHC.4 alkyl , and RsNHC(NH)NHC) 4 alkyl ,

R; is selected from hydrogen and C;-C4 alkyl,

Ry is selected from hydrogen, C,-C; alkyl, substituted alkyl, C;-Cy4 alkoxy, C;-Cq4

R

alkanoyloxy, hydroxy, amino, nitro, C,-C¢ alkenyl, acyl, and halogen,
n=1or2,
m=0,1,or2,

R =Ryj, Rya, or Ry3, in which

Ry, comprises at least one of the groups selected from a), b), or c), whereupon the

optionally substituted cycloalkyl, heterocyclyl, and heteroaryl groups are linked to the
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sul fur oxides, and sul fur dioxides, wherein the

heterocyclic ring system may contain one or two double
whorda136and wherei n the nonocyclic heterocycl i BCT/iB2g07/000830

may be optionally fused to a heteroaryl, aryl, or a

cycloal kyl ring optionally substituted with C1-C

al kyl , hal ogens, hydroxy, am no, nitro, hal oal kyl,

al kyl am no, carboxy, NH( , NHS( O 2R8 NHC( O) NHR9,

NHSOR8, NHS( O) 2NHR8, NR8 , NR8COR9, NR8S(O) 2R9,

NR8CONRBR9, NR8C(S) NR8R9, or NHC( O NHS(O) 2R8 The

possi bl e substitutions of the heterocyclic ring

systens include Cl-Cs al kyl, dialkyl, and oxo groups.

Exanpl es of such heterocyclic ring radicals include
nordalatnaatyd muodty leithértdiceetly of madametlbyténe onethylene adjacent, either by C-C

., sothia [.dine- 1,1 -dioxide, pyrrolidine,
1mk&ﬁ?£h¥éﬁibﬂk§ﬁe, oxopyrrolidine, isoxazolidinedione,

i soi ndol edi one, norpholine, thionorpholine,

t hi onor phol i ne- 1, 1- di oxi de, thiophene- 1,1 -dLoEide,
a) A pychoadkyldirenrdivdrieh ispiptienally swbstityieddryaGi-fre alkyl, dialkyl, or oxo, pre-

trahydr opyri m di e -thiazi. tarhs 1o

rerapf § e BN e Bph R Brelefet) g O R ke, SafiokAFBe further
fundtRinhRFBadsodubkesedanith Tndltipldi dexiede of Bubdtitetionp Fxhmptes cbf possible

het erocycl yl groups conpri se V\,herei{] R7 is .as 1 &
cycloalkat grats Ao frclepratane; gytehexags, ayclogeptangdiongpgylohgxane dione

w1 T | Bttt sent

and el B B TR, B Tk, i B Bh e Sgen,

hal oal kyl , hydroxy, carboxy, nitro, am no, cyano,

b) Ag}l ié}%/}l' %ﬁg%ﬁlg;ﬁm@%%@%%’%, bm?('l%rig%]&fah% ﬁ(? &6 g;regxibb’r%d’ ring system,
in vﬁ{i&?ﬁ%yqxeter@&?f‘ﬁﬁ ;0% Ymorfdlc élﬂpﬁlonﬁﬁ:b@% $atechndPi Ibicyclic aromatic
I dyl, opfion

guan I'ly substituted Ci- al kyl, and
ringG3steh edrkpnsyhg oy swbsompptechmrbgtomb;gleptedt atyggen, sulfur, and

T
pyrazole, imidazole, oxadiazole, pyridine, pyrimidine, indole, furan, benzofuran,
benzimidazole, indazole, thiophene, and benzothiophene and the substitutions on the
heteroaryl ring may be the same or different and are selected from Re and Ry, wherein R is
hydrogen, C;-C4 alkyl, C,-Cs alkenyl, hydroxy, hydroxy alkyl, alkylamino, haloalkyl,
amino, acyl, COORg, or CORy, and Ry is selected from a group consisting of hydrogen,
hydroxy, halogen, amino, nitro, C;-Cs alkyl, C;-C4 alkenyl, COORy, CONRgRy, CORGo,
NHCOOR;, NHS(O)Rs, NHS(O)Rs, NHS(O);NHRs, NRsCOORg, NRgCORy,
NR3sS(O)2Rs, NRsCONR3Ry, NRsC(S)NRsRg, NHC(O)NHS(O);Rs, OSO2Rg, OCONR3R,
SO;Rs, SORsg, SRs, SO:NRgRg, and S(0),ORg. When R¢ and Ry are present on adjacent
carbon atoms of the ring system, they may together form a six membered aromatic ring
such as phenyl or a heterocyclic ring such as pyridine with further substitutions such as

amino, hydroxy, alkyl, alkyl sulfonyl, alkyl thio, alkyl sulfinyl, carboxy, or oxo.

Further preferred heteroaryl groups comprise
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a) hydrogen; b) Ci1-C al kyl, C2-C6 al kenyl, hal o,
al kyl hal o, al koxy, al kyl sul fonyl, alkyl sul fnyl,
w@bkdoony3e3al kanoyl , al kanoyl oxy, acyl am no, PCT/IB2007/000830
car bonyl am no, guanidyl, nitro, am no, COOR ,
RBNHC( O R9, COR9, CONRBR9, NHC(O OR8, NHC(OR 8,
NHC( O) NRBR9, NHC( O) NR8R9, NHS(O) 2R8, NHS(O) R8,
NHS( O 2NHR8, NHS( O 2NHC( OE8, NRS8COOR9, NRSCOR9,
NR8S( O 2R9, NRBCONR8BR9, NRSBC(S) NR8R9, NHC( O) NHS( O 2R8,
S(O) 2R8, SOR8, SR8, S(O) 2NR8R9, OCF3, OS(O) 2R8, or
OC(O NR8R9. c) Saturated, partially saturated, or
unsat urated, nono- or bicyclic heterocyclic ring
system optionally substituted by one or nore groups
sel ected fMm\CLl- G8—& kyl O~& - C6 al kenyl, dial kyl, and
0Xo0, V\,herei@@ tHe r}'él ocyl\\Li ring systemis a 4- to
10- nenbered Ning wi t¥ one oN nore heteroatons sel ected
fromthe group consisting of nitrogen, sulfur, and

oxyge wher el t he_hetero 5(]:3 c al so be present as
functf onpl gff oups, @ as“ No/;j deg, | ul fur oxides, and
sul f uy,-eN oxi . Exanptes E\I/ uch erocyclic ring

radi cal s include, but are not limted to pyridine,
pyri m dine, imdazolidinong, imdazoli di nethione,

i ndaZdhe~\ ndg -30i ndg &\ nazol ™ne, qui nol i ne,
iso Dl 1 e, al gne,
- di oxdeTNpyr r 0¥ dirNone,

hi g¥olli digme- 1,1

~pi p&ri di nNhe,
tetrahydropyri m di none, azitidinone, and thiazane-
1, 1-di oxi de. Furthep. preferreghetegocyclyl groups

conpr j se\th ,se xr@lq np m tNt he present
LT @ And/ R gt oup whi ch are
d b¥ hal ogen, %y al koxy,

i nve ,
option& 1y suBstitUte dr gxy,
cyano, nitro, alkyl, acyl, acyloxy, hydroxyal kyl,

thesaekaroplestia pbt Wing thepresdnt swleron. gr oups, may be the sane
or different and are individually selected from
hydr ogen, optionally substituted
¢) A heterocyclyl group optionally substituted by C;-Cs alkyl, dialkyl and oxo groups,

wherein the heterocyclic ring system is a 4- to 10-membered mono- or bicyclic ring system
with one or more heteroatoms selected from the group consisting of nitrogen, sulfur, and
oxygen, wherein the heteroatoms can also be present as functional groups, such as N-
oxides, sulfur oxides, and sulfur dioxides, wherein the heterocyclic ring system may
contain one or two double bonds, and wherein the monocyclic heterocyclic ring may be
optionally fused to a heteroaryl, aryl, or a cycloalkyl ring optionally substituted with C;-Cs
alkyl, halogens, hydroxy, amino, nitro, haloalkyl, alkylamino, carboxy, NH(CO)Rs,
NHS(O),Rs, NHC(O)NHRy, NHSOR;s, NHS(O);NHR;, NRgCOORy, NRgCOR,
NR;sS(O);Rs, NRsCONRsRg, NR3C(S)NRgRy, or NHC(O)NHS(O);Rg The possible
substitutions of the heterocyclic ring systems include C;-Cs alkyl, dialkyl, and oxo groups.
Examples of such heterocyclic ring radicals include but are not limited to imidazolidinone,
isothiazolidine-1,1-dioxide, pyrrolidine, pyrrolidinedione, oxopyrrolidine,
isoxazolidinedione, isoindoledione, morpholine, thiomorpholine, thiomorpholine-1,1-

dioxide, thiophene-1,1-dioxide, thiazolidinedione, piperidine, piperazine, tetrahydro
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G -Cg al kyl, aryl, arylalkyl, alkoxy carbonyl, and
aryl al koxy carbonyl. When R8 and RO are present

W@ o@etisss4 on a nitrogen atomthey may form a 5PCDIB2007/000830
6- menbered saturated, partially unsaturated, or
unsaturated cyclic system containing carbon atons, at
| east one nitrogen atom and optionally one or nore
ot her heteroatons sel ected fg.om oxygen, sulfur, and
nitrogen. Finally conmpounds of the invention are
either obtained in free formor as a salt thereof, if
salt form ng groups are present. Conpounds of the
present invention nay be converted into

PRAEFTEr opili A4 4ENHS- ?' Gl * ol Focompbiambgicot1-dioxide,

pip PRI SR teiraMAR th %pﬁ{&&(ﬁ;_ | may contain one or
hmore chiral centers and the present invention

i ncorporates the isolated stereoi soners, their
s the corrtesponding racemates.

Fu%g&gg?eggpg\%e\gfc&tlngﬂwflgﬁgnsgf various ternms used to

describe thisgd nventhm The term "al kyl" refers to a
sa ed g |ght bran al i t|c hydr ocar bon
calntha oplo gyrray e bstzltuted with multiple

de é}é % | es L%/'Nil kyl" include
butcay; not li m o nethyN, ethyl, n-propyl,
|sopropyl -butyl t-butyl, n pentyl and i sobutyl.

The substltutl or@s may beg sel ected fram hal ogens,

hy, roxy aI kox Il acyl, dm n®R7@and niyro. Unl ess
N ecrf fersenPI Ser-Oex DN the phrase"C
hre er I'to a Rroup with
ecrfled nu er of c bons in jntire

specification the term"al kyI group” Oefers toa G-C

8-group. Asimlar term nolmegiv{ appl i es to ot her
whereg By ieep ﬂ@ﬁ@}b@i abovigednd. 7Tk ar@s S,a3Qe iy, NRgecor CH(OH). These
h. aon I.n_conbi nation wth other
}%g%c&]aq oot ht&"eﬁ[l} ‘Y Eﬂvg?t% or branched C -C6
al i phat i c hydr ocarbon chai n contai ning one or nore

car bont
Rz is selected from hydrogen, halogen, haloalkyl, hydroxy, carboxy, nitro, amino, cyano,

€X

('\'I

alkyl sulfinyl, alkylsulfonyl, alkylthio, amidinyl, alkoxy, alkoxy carbonylamino, ureido,
thiureido, alkanoyl, alkanoyloxy, alkanoyl amino, carbamoyl, guanidyl, optionally

substituted C;-Cs alkyl, and C,-Cs alkenyl.

Ry3 is optionally substituted aryl, wherein the substituents may be the same or different and
comprises at least one of the groups selected from

a) hydrogen;

b) C-Cs alkyl, C,-Cs alkenyl, halo, alkylhalo, alkoxy, alkylsulfonyl, alkylsulfinyl, alkoxy,
alkanoyl, alkanoyloxy, acylamino, carbonylamino, guanidyl, nitro, amino, COORs,
RsNHC(O)Rg, CORy, CONRgRy NHC(O)OR;, NHC(O)Rs, NHC(O)NRgRy,
NHC(O)NRgRg, NHS(O),Rs, NHS(O)Rs, NHS(O),NHRg, NHS(0),NHC(O)Rs,
NRgCOORy, NRsCORy, NR3sS(O)Ro, NR3CONRgRo, NRSC(S)NR3R,
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15

carbon doubl e bonds that may be optionally substituted
with nmultiple degrees of substitution. The term

wO 200k@mBeB4 | ncl udes di enes and trienes of straPghiB2aem00830
branched chai ns and i nclude groups such as vinyl,
allyl, 2-butenyl, 3-butenyl, 2-pentenyl, 3-pentenyl,
4- pentenyl, 2-hexenyl, 3-hexenyl, 4-hexenyl,
5- hexenyl , 2-heptenyl, 3-heydenyl, 4-heptenyl,
5-heptenyl, and 6- heptenyl The term "acyl" refers to
a -C(OR a-group, wherein Rais Cl-C4 straight or
branched al kyl or aryl. The term "acyl am no" used
herein is represented by a -NHC(C»R a- group, wherein

N@F@Mﬁd)@wgﬂ& s “Fhe S{Qk a&%”%?’kg(gg\la’ox?s(o)ﬂ{& or

o@ MRO a -CI:(O)Ra gr oup, V\hereln Ris Cl-C4
i ght or branched al kyl as defined above; exanples

c) %@rﬁ%wﬂwﬂy safmldatpd dpalnwtmnsed go-t @rhivyddichatenydytlic ring system
wh
B boned: dnRi gt el Ce oty s akenyl

diglkg, aﬁ(EbXd melartﬁ@@e&ydoycﬁ&ﬁng mzﬁbmeils leanops| BylinBbered ring with
mmmtoawHQQRa mg erein Rais Cl-C4
ongtragkt heferagiomse ﬁ@lsctaqi e BV eangsiginge of enxtamne@»ulﬂlr and
The
ox?%&ég{;%@%er %E%,ro% I Cal) 'a l;E p%egidp asa}’lﬁglx%nal é&? s, such as N-
oxhies,esuifur Rapfee,sam aﬁllfmedmxmﬁm Eﬁampléd vflgudtihetefRytlid ring radicals

[ ed to thox and et hoxy., The term
mﬂ%fﬂi}%ﬁfﬁﬂle bhtpited rt‘ép@fl@m?’d’}ﬁlm‘é{@) pidazqlidingue, iipidazqlidinethione,

1ncB£JI)I% Rlb! isdind @Iﬁtﬁﬁ&oﬁiﬁ?ﬁ iholia€, 1%&{{.#{}&18ed3annalone isothiazolidine-

koxycar bonyl a sto
1, infioxsleRapyirmlididopk, s pipefidinenie, heetehydropientidinone, az1t1d1none and
i no"' refers to a -N(R a)2-group, wherein one

tm%%h?él’]giﬁ%gﬁeand the other Ra

Further preferred heterocyclyl groups comprise

&)
o N7 O N__0

A W GU R
& &
O O (o=

~ these examples do not limit the present invention.
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is independently H or alkyl as defined herein. The
term"al kyl sulfinyl" refers to a -S(0O) Ra-group,
wob@reiy3fRa i s al kyl as defined herein. The terP@T/iE06Y100830
sul fonyl"™ refers to a -S(0O) 2Ra-group, wherein Ris
al kyl as defined herein The term"al kylthio" refer to
a - SRa-group, wherein Ra is alkyl as defined herein.
Represent ati ve exanpl es inghude but are not limted to
-S-CH, -S-CHCH. The terim“al kyl hal 0" refers to a
RaX- group, wherein Ra is al kyl as defined above and X
represents a hal ogen atom sel ected fromfl uori ne,
chl orine, brom ne, and iodine. The term "Hal ogen"
refers tqo fluorine, chlorine, bromne, or jaodine,

The RerRo, tapd Roscgequrs Whiels prsraptiopally subssituipdduphal grsy éyqlrom alkoxy,
f

cydeh, G UG o£F MRSk REELRyARY. hERICHRONRL) STRERLR sfos, may

be éterppine camifférytrans yarepndw)du_allylseietted hbotralydd geme bptienally substituted

bR, o o b il b o o

preB&tlib g%ltﬂéf o%aat M&@é&xdatoﬁr’cﬂe}pﬂﬁy PR € of AnOSerEYaturated, partially
optionally be replaced by one or nore heteroatons

unsapirated.cor isetaraied cyclemsys$m Tomtaingngearbory htonisnat ighetsone nitrogen

stost S04 byPRIDIBR v v hefobind bty o] GRHESR situr, and

nit@dpky| , al kylene, D alkyl, and oxo.The term "aral kyl "
refers to a Ar- Ra- group, wherein Ar and Ra are as
defined above. The term "aryl al koxycarbonyl“refers to

Fing%%\%ra)%cﬁﬁef;t% 1?)&81%&0%&91'5 % tﬂe ﬁﬂgd {?)1 St cﬂ‘eeIs' apga(ilt thereof, if

er oar 0O a nonoc

saltefopiiig grotip# @respietedin Oémpoﬁmﬁ&‘;f ﬂhe qyeﬁentcuﬁre@ufmi nmyrbmgonverted
system conpri si ngt two or. nore_aromatiC rings,

intpharmaggntically,acceptabls salispsreastiigthem with mmg@mé% Agids pr bases.
one or nore heteroatom such as nitrogen, sulfur, and

oxygen,
Certain compounds of the present invention of formula I may contain one or more chiral

centers and the present invention incorporates the isolated stereoisomers, their mixtures, as

well as the corresponding racemates.
Listed below are definitions of various terms used to describe this invention

The term “alkyl” refers to a saturated straight or branched aliphatic hydrocarbon chain that
optionally may be substituted with multiple degrees of substitution. Examples of “alkyl”
include but are not limited to methyl, ethyl, n-propyl, isopropyl, n-butyl, t-butyl, n-pentyl,
and isobutyl. The substitutions may be selected from halogens, hydroxy, alkoxy, acyl,
amino, and nitro.Unless specified differently, for example by the phrase”C,-C, alkyl”
which refers to an alkyl group with specified number of carbons, in the entire specification
the term “alkyl group” refers to a C;-Cg—group. A similar terminology applies to other

preferred ranges as well.
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wherei n functional groups, such as N oxides, sulfur
oxi des, and di oxi des are perm ssi bl e as het eroat om
W@ 3t13eed i ons . The term "heteroaryl™ incl udesPCT/IB2007/000830
optionally substituted ring systens. Exanpl es of
het eroaryl groups include furan, thiophene, pyrrole,
i m dazol e, pyrazole, triazole, tetrazole, thiazole,
oxazol e, isoxazol e, oxadiagple, thiadiazole,
i sot hi azol e, pyridine, pyridazine, pyrazine,
pyri m di ne, quinoline, isoquinoline, benzofuran,
benzot hi ophene, indole, indazole, and substituted
versions thereof. The term "heterocyclyl" refers to a
3 to 15 nenbered ring that is either saturated or has
Thegtagn dalkmléuenﬁfmr@nmﬂmlsalormers@ qeathinatiopovitle othengpdicals, denotes

19 .
a stg r}rtlﬂrrl)r %@gﬁmﬁ cﬁ%&{l\}ﬁ%l? glﬁz{nin %é%cinﬁljéégf@ tdrr 1618633 carbon:
to-catfon asutle CBGnd@&hatSﬂia§/ We opticiadly andtitlita) wdes nﬁﬂ@le degrees of
perm ssi bl e heteroq}on1subst|tut|ons Such ring ﬁ

subs_wutl@n dibeyremy Slkenyl ' ineladesdisnss and frigses A %téql%‘%’f;?&f‘ Ddnched chains

r ) A7 [ c R t
and,,lh{;'lglgig &r Jucﬁ agg{;u?l a % % Dut a'{yﬁﬁc‘gﬁtb ge(rjl 21 3%%&6ny1 4-
penhﬁyP,‘ |2nhetxleﬁy1 Gd‘(ﬁ(&l}ﬂ, phexenyl, Helexenyli Qdiepteayh Beleptamyhyedyheptenyl,

ot her wi S?ﬁﬁgg caﬁabl e of existing as nultiple

S-heptenybang Blel¥cope of the present invention includes

pure stereoi soners, mxtures of stereoisoners such as

purified enant i oner s/ di ast er eomers or
Theeteam {‘acykeréfesltd y/—d](@ﬁtaegreupmwheraml Ry, ie Gh i @ebighit ot brasghed alkyl

and racemates. The term "bi oi sosteres” refers to
°ra@anpounds or groups that possess near nol ecul ar shapes

and vol unes, approximately the sanme distribution of

el ectrons and which exhibit simlar si cal . .
Thepeop &neylaminel sised betgindis gpprskingéd by Bi ﬁé@é@)&aegr@upa wherein R, is

aerGTREHRVE R shithalts B RPN CRPCRY RN, Eittecons

bi ol ogi cal properties that are related to each ot her.
The term "pharpmaceuti cal | accept abl e salts" includes

Thestgrm s“adieanoyoayt refers Hopgt(©)Bageup, wherein R, is Ci-Cy Straight or

branched alkyl as defined above; examples are acetyloxy and propanyloxy.

The term “alkanoyl” refers to a —~C(O) R,-group, wherein R, is C;-Cy straight or branched

alkyl as defined above; examples are acetyl and propanoyl.

The term “alkanoylamino™ refers to a —-NH-C(O)R,-group, wherein R, is C;-C; straight or
branched alkyl as defined above; examples are CH;CONH- and C,HsCONH-.

The term “alkoxy” refers to a —OR,-group, wherein R, is alkyl as defined herein. Represen-

tative examples include but are not limited to methoxy and ethoxy.

The term “alkoxycarbonyl” refers to a ~C(O)OR,—group, wherein R, is alkyl as defined

herein.
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such as Li, Na, K, Ca, My, Fe, Cu, Zn, A, and M,
salts of organic bases such as NoN -
waelr@ece1isBet hyl enedi am ne, 2-di net hyl am noet hanedT/1B2007/000830
i sopropyl am ne, norpholine, piperazine, piperidine,
procai ne, diethylamne, triethylamne, trinethylam ne,
tripropyl am ne, tronetham ne, adanantyl am ne
di et hanol am ne, ethyl enedi N5SNbenzyl
phenyl et hyl am ne, chol i ne drOX|de
di cycl ohexyl am ne, netforn1n benzyl am ne,
phenyl et hyl am ne, dialkylanine, trial kyl am ne,
t hi am ne, am nopyri m di ne, am nopyri di ne, purine,
pyri m di ne, and sperm dine, chiral bases like
al kyl phenyl am ne, glycinol, and phenyl glycinol, salts
At .
o oSk AADIARL S L% SHINOR. A M R is o o
ddhmdhawﬂe, cystine, nethionine, proline hydroxy
proline, histidine, ornithine, lysine, arginine,
serine, threonine, and phenyl al ani ne, unnatural am no
Theat%iﬂﬁI Sa&?f‘aﬁuﬁ@’ fordrs WELR(R) 2-@1‘6*&? WheteRLoRM R aB§/l 88d the other R,
salts of acidic amno aC| S”su as aspartlc acid and
is infleperatenty Hoordilkyd wadefineddherasinbst i t ut ed guani di ne
wherein the substituents are selected fromnitro,
am no, al kyl, al kenyl, al kynyl, amonium or
TheSte$ talkyit s%ﬁirﬁ},m"ﬁﬂéﬂd 0 8a(O5R @ah SwhE¥in Reis 4§ acddined herein.
addition salts such as squFates nltrates
phosphat es, perchl orates, borates, hydrohalldes
Theﬁt,gl ec%lggl sfu([Ifo {1¥1 efersl_tlgE)3 lr'jlc §@é’t‘§§‘%§aﬁg ere aﬁatlg %fk?rf as defined herein
nmet hanesul f onat es, benzoat es, sallcylates

hydr oxynapht hoat es, benzenesul fonat es, ascorbates
Thegejaer @Hs iphaeEs , 10an d-SReteERHRut Whereiws Ra T calkyl as defined herein.

Repr%% atlve G y&rk;ﬁ?s 1!n¥luﬁg Bﬁpgrﬁggtgnﬁf;%&’ R .8scH; ek &g, @gduct s

suc ates or so vates
corrprl sing other solvents, e.g. alcohols. The term

cony, f the inyention " Sen i.nventio
ThetgRar Sy alarere %ﬁ&ba% PuP’h‘@ﬁ"ﬁP A desned above and X
rept%%%seasﬁd?{)geg J?ét/rﬁ esigfreeﬂéh Fron ASortRS bﬁl%ﬂn@,q{r&‘nﬁle, LfEioline.

derivati

The term “Halogen” refers to fluorine, chlorine, bromine, or iodine.

The term “hydroxyalkyl” refers to a R,OH-group, wherein R, is alkyl as defined herein and

representative examples include but are not limited to hydroxy methyl, hydroxy ethyl, and

hydroxy propyl.

The term “aryl” refers to an aromatic ring system with five to ten carbon atoms, which may
be monocyclic or bicyclic and unsaturated or partially saturated, and one or more carbons
may optionally be replaced by one or more heteroatoms selected from N, O, and S. The
term “aryl” includes ring(s) optionally substituted with multiple degrees of substitution and

the substitutions may include alkyl, alkylene, Dialkyl, and oxo.
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anal ogs, their tautoneric fornms, their stereoisoners,
their bioisosters, their diastereonmers, their
weologosphs, as well as their pharmaceuti cal | yPCT/IB2007/000830
acceptabl e salts and sol vates. The term "suitable
phar maceutical ly acceptable carriers” include solid
fillers or diluents and sterile aqueous or organic
solutions. The active ingrgdient will be present in
such pharmaceutical conpositions in anmounts sufficient
to provide the desired effect as descri bed above.
Thus, for oral adm nistration, the conpounds can be
conbined with a suitable solid, liquid carrier or
di luent to form capsules, tablets, powders, syrups,
sol utions, suspensions etc. The pharnmaceutica

T SRR S T PR S8 PSR hote

conpounds of the present invention are represented by
ormula la and the generic structure given bel ow.

f
Theptgam  eohalkexycathorylcrafes te st NPRAT-gFuDys Sheri A rdfe are as
deﬁbng&“geriyatives, their anal ogs, their tautoneric
orns, their stereoisoners, their bioisosters, their
di astereoners, their polynorphs, their

pharnpceuticglly acceptable salts and.their .
Thepierp %@@ma\rx@ rp%}rsdgt 8PP YOG PRI, Tl SYRPT. ora fiseq bicyclic

B 11 stem Qb@prisi Genore aropnaficGhh =3 pheferably two rings. These
aroxlﬁ%gee%% (sj}én?qiy sé?selcg?égofrorﬁrh%rozlen aér?gp(j -C4yal kyl £
heteRéarlsrihgsd camein, on€lerChond ksteroatommssuich iasentragény Isulf@l -agd oxygen,

whe@!zig %Xc&p&é@céupasgg?pﬂoa% g\?é%igpgé&rﬁ&)xxc}/xideas[nérﬂ? (‘1i0)r<]fldtesr &re permissible as
heteroatom substitutions .The term “heteroaryl includes optionally substituted ring
systems. Examples of heteroaryl groups include furan, thiophene, pyrrole, imidazole,
pyrazole, triazole, tetrazole, thiazole, oxazole, isoxazole, oxadiazole, thiadiazole,
isothiazole, pyridine, pyridazine, pyrazine, pyrimidine, quinoline, isoquinoline,

benzofuran, benzothiophene, indole, indazole, and substituted versions thereof.

The term “heterocyclyl” refers to a 3 to 15 membered ring that is either saturated or has
one or more double bonds. These heterocyclic rings contain one or more heteroatoms such
as nitrogen, sulfur, and/or oxygen atoms, wherein functional groups such as N-oxides,
sulfur oxides, and dioxides are permissible heteroatom substitutions. Such ring may be

optionally fused to one or more other heterocyclic ring(s), aryl ring(s) or cycloalkyl ring(s).

The term “stereoisomers” refers to certain compounds described herein that contain one or
more chiral centres or may otherwise be capable of existing as multiple stereoisomers.
Scope of the present invention includes pure stereoisomers, mixtures of stereoisomers such

as purified enantiomers/diastereomers or enantiomerically/diastereomerically enriched

mixtures, and racemates.



10

15

20

25

Ris R11, R1 or R13 and Rn, Rl ,R 3 are as defined
above. Preferred conpounds of the present invention
w@eowpnisad t he fol |l owi ng conpounds: (25)-1-[1 PCT/IB2007/000830
H1l,2, 4-triazol-1-yl nethyl
(tricyclo[3.3.1.03 7] non-3-yl am no) acetyl]
pyrrolidine-2-carbonitri|e
(274,S)-4-fluoro-I-{iV-[2-
-1,2,4- trlazol-l-ylnethylf exahydro 2, 5-
nethanopentalen 3a(l H)- y]glycyl}pyrrolldlne 2- carbonlt
rile (25,4i7?)-4-fluoro-I-{
-[2-(1/7-1,2,4-triazol-1-yl net hyl)hexahydro- 2, 5-
nethanopentalen 3a(l//)-yl]glycyl}pyrrolidine-2-carbon
Theitértr {tdoicdstreS? felferf B ¢(drpdunds or groups that possess near molecular shapes

and ?/g o Isggé)égé%lp%}eqe they sarr?eeégh%%{lgn %f elenggns and which exhibit similar
phyé{&ll gﬂ)ﬁéﬁé‘rltl}as su@hteis' Ag@bhIiYIG Y BofoBRRi¢ dolfhounds affect the same

25) - i/-tetrazol -I"-yl met hyl ) hexahydro- 2,
blocﬁemmaliﬁ asnoemtall &yﬂteﬁa (als aponyibi] orgnyagym}stsmndrtbprp geoduce biological

Ll N[ 2- [ (4- met hyi i
Pr0pf,%gﬁ ;ﬁ}?gom 41]%‘%9 g%%&‘?{S Enst Lgnoggnt Zﬂ glnf)eram n

3a(l H) yI]gI ycyl} pyrrolidine-2-carbonitrile
(25)-1-{N-[2-] (4- methylplperazm- . ) )
The Ier;n pharmoequiiesliin gesepiablemaligt }\1@5% saltg) degived from inorganic bases

suchh dil,j_%\{% %ané %}}Eeo)tru %In' gl nﬁldzhAﬁasﬁﬁrBﬁJrkérﬁc bases such as N,N'-
dlacé@ﬁkh}ilcl{eﬁta{nﬁnét hi Dmhahpllahﬂndbthdnnht hyisppregglamdiney - 2, Bonpholine,

et hanopent al en-3 a(

pipejazing y cRiPypdineol |R§?%§1°2 cdiethalimipg o trighylagine,  trimethylamine,
tnprgﬁillgnl%u{et gxl gk Qi’afh Q’I‘%‘i‘rﬁﬂé )c}]@tﬁé‘ﬁﬁ’l%ﬁxez eﬁly['@kﬂ‘i@ﬁﬁme N,N-

yl1jgl'ycyl I'pyrrol i di ne*-carbonitril
benayy ﬂhmyﬂléth)ylanhmes ahdhr(ezt@)lrd)m{d\ld{c&elphbxylamlne metformin, benzylamme

phetly_lgtilyl)é:[ln%?el sot cti}aﬂl(yﬁln{lgé n- Ztr}/alllzyqeé%l ] h%ﬁi%l’nll edr 0- ézmlsnopynmmme
aminopyridine, purine, pyrimidine, and spermidine, chiral bases like alkylphenylamine,
glycinol, and phenyl glycinol, salts of natural amino acids such as glycine, alanine, valine,
leucine, isoleucine, norleucine, tyrosine, cysteine, cystine, methionine, proline, hydroxy
proline, histidine, ornithine, lysine, arginine, serine, threonine, and phenylalanine,
unnatural amino acids such as D-isomers or substituted amino acids, salts of acidic amino
acids such as aspartic acid and glutamic acid, guanidine, substituted guanidine wherein the
substituents are selected from nitro, amino, alkyl, alkenyl, alkynyl, ammonium, or
substituted ammonium salts. Salts may include acid addition salts such as sulphates,
nitrates, phosphates, perchlorates, borates, hydrohalides selected from HC1, HBr, HI,
acetates, tartrates, maleates, citrates, succinates, palmoates, methanesulfonates, benzoates,
salicylates, hydroxynaphthoates, benzenesulfonates, ascorbates, glycerophosphates, and

ketoglutarates.

The term “pharmaceutically acceptable solvates” refers adducts and co-crystallates, such as

hydrates or solvates comprising other solvents, e.g. alcohols.
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met hanopent al en- 3a( |
H) -yl]glycyl}pyrrolidine-2-carbonitrile(25)-1-{
WO p@I[1{I34- di oxo-1, 3-thi azol i di n-3-yl) net hyl | hEXEIB2de 7000830
2, 5- met hanopent al en- 3a(|
H) -yl ]glycyl }pyrrolidine-2-carbonitrile
(25)-1-{N-[2-[ (I, 3-dioxo-I, 3-dihydro-2
H i soi ndol - 2yl ) net hyl ] hexaigydro 2, 5-
netranopentalen 3a(l H-yl]glycyl}pyrrolidine-2-carboni
trile
((2,9-1-{N-[2-(I, 2, 4-oxadi azol - 3-yl net hyl ) hexahydr o- 2
, - met hanopent al en-3a(l H)-
yl]gl ycyl }pyrrolidin-2-yl)acetonitrile
(Zf) {l\tjl[2 [4-(
The ffl‘l’%dl(l}é‘%(llp] alﬁll gpem %ﬂtg»hn Pg“ﬁfxle%e?nlﬂ SRk ALY H fhe compounds of

the qir%@ﬁ{ﬂ ﬁlpwtfo@ teflicaented b@rfbﬂﬁ]mlh i dsedefiagd 415)6111 th{:lr derivatives, their
1- di goxi doi_sot hi azol i di n- 2- 3{)I3 (P LL
ana}pegﬁ 91@ @mzmgmc maﬁggéﬁ@m@mg&( their biois sters their diastereomers,

e Yot LR St s

pI [ enyl] hexahydro- 2, 5- net hanopent al en- 3a(| H) - yI]

SR TP -
mdf&i&iﬁ@%ﬁﬁ&@s 05f ofBBhARIRRAL AR adi idé}edYéﬂt ghVICHé }present in such

, lazo|d|ne4carbon|trlle(28)- -
phan{l@e[lﬂsaq 2qumg,tmng| indiamohty | s)ufﬁmgnty tq provide the desired effect as

des?;&caoq’épg?_n u%z Ens %raﬂ Iaih?' n|1<;ra%10n 2| p)ouX(liJ et e eombined with a

su1t51ﬁ5 seli’cf’llqﬁrdf dau@ror | ditbhtltd fhrér éapsorsqratilers) p@vdbri skups, solutions,
rhenyl [ hexahydro- 2, 5- net hanopent al en- 3a(|

suspengiphg)letee yTI}epphqrmapmtw@L COTHRYSHENISt MRY é:optgpm)a.dgmo{lal components

such%s%z[vr?g{ tsox&)/@é(t Lér?ﬂd%x?ﬂue){ |y phenyl ] hexahydro

) - yI]egcyI} 1 3- thlazolidine 4-carbonitrile (28) 1-{

Prei‘,:e[ggé Eg?)é(@olggisr %h)rtﬁé pres)érllt) {nr\]/grrllt){(lll gr%x ?er]]p)l/rgsre tet?i by rpsrrmﬁa O[a and the
generic structure given below. Additionally, preferred embodiments are represented by
their derivatives, their analogs, their tautomeric forms, their stereoisomers, their
bioisosters, their diastereomers, their polymorphs, their pharmaceutically acceptable salts

and their pharmaceutically acceptable solvates.

(i
\)L A~
I Hln
Ia
wherein:
n=1or2
m=20,1,or2
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yl1glycyl } pyrrolidine-2-carbonitrile (2S)-1-
{N-[2-[4-(2-oxoi m dazolidin-|

WO yioyplsssy/| | hexahydr o- 2, 5- met hanopent al en- PCT/IB2007/000830
3a(lH)-yl]lglycyl}ryrrolidine-2-carbonitrile ((25)-1-{
N-[ 2- [ 4- (3- et hyl - 2- oxoi m dazolidin-1-yl) phenyl]
hexahydr o- 2, 5- net hanopent al en- 3a(|
)-yllglycyl}pyrrolidin-2-yljpcetonitrile
(2S)-1-[(tricyclo [3.3.1 .03>7] non- 3-yl am no)
acetyl ] pyrrolidine-2-carbonitrile(2S)-1 -[(tricyclo
[3.3.1 .03 7] non- 3-yl am no)
acetyl]pyrrolidine-2-carbonitrile hydrochloride salt

-1- hydroxytricyclo[3 .3
X_T(i%%s‘ljﬂFn([flh S 3- yl ) am no] acetyl }pyrrol I di ne-2-
yearonitrile (2"S)-1-{[(l-hydroxytricyclo[3.3.1.0

3" 7] non-3-yl)a piino]acetyl} ryrrolidine-2-
Rx:iaﬁrtibpbndehtljesdigqﬂe(bﬁ'bmmyﬁd@en ahd QpXQ)alldd {[ (1

Mdgg% %%,rC# quﬁcadl?)hes@ tl@%eidgajiﬂ)ﬁ] &?-{(Eé eAlicg)l(}), %q]-&ozllkanoyloxy, hydroxy,

anﬁii@)mdro {(ﬁz(-tﬁ ARSBDRYT, bENAbSES- 3. 1. 0

]non 3-yl Yam noJaéetyl }pyrrolidine-2- carbonitrile
Rﬁ%r,dbnpb&s@ed Rai, Rif, Bss)arb a$ fi¢finedtaboxgt ri cycl o

[3.3.1.3"7] non-3-yl) am no] acetyl}

pyrrolidine-2-carbo nitrile (2 S)-1 -{[( | -ethoxytri

PrefpebdcdiBpéindls @fh@%)rés@ﬂhﬁvéﬂtlbn%hﬁbﬂke e gbNbving compounds:
pyrrolidine-2-carbo nitrile hydrochloride salt (2S)-1-

{[(1 -amnnotricyclo[3 .3.1 .03>7]non-3 -yl)

3(5'[19_? 9laget ¥ kYIS idiagn %th%%l@f%r.‘é.i PR QG 9 he8

olidine-2-carbonitrile

(25,45)-4-fluoro-1-{N-[2-(1H-1,2,4-triazol-1-ylmethyl)hexahydro-2,5-
methanopentalen-3a(1H)-yl]glycyl } pyrrolidine-2-carbonitrile

(25,4R)-4-fluoro-1- {N-[2-(1 H-1,2 4-triazol-1-ylmethyl)hexahydro-2,5-
methanopentalen-3a(1H)-yl]glycyl } pyrrolidine-2-carbonitrile

(4R)-3-{N-[2-(1H-1,2,4-triazol-1-ylmethyl)hexahydro-2,5-methanopentalen-3a(1H)-
yllglycyl}-1,3-thiazolidine-4-carbonitrile

(25)-1-{N-[2-(1H-tetrazol-1-ylmethyl) hexahydro-2, 5-methanopentalen-3a(1H)-yl]
glycyl} pyrrolidine -2-carbonitrile

(25)-1-{N-[2-[(4-methylpiperazin-1-yl)methyl]Jhexahydro-2,5-methanopentalen-
3a(1H)-yllglycyl} pyrrolidine-2-carbonitrile

(25)-1-{N-[2-[(4-methylpiperazin-1-yl)methyl Thexahydro-2,5-methanopentalen-
3a(1H)-yl]glycyl} pyrrolidine-2-carbonitrile hydrochloride salt

(25)-1-{N-[2-(thiomorpholin-4-ylmethyl)hexahydro-2,5-methanopentalen-3a(1.H)-
yllglycyl}pyrrolidine-2-carbonitrile

(28)-1-{N-[2~(thiomorpholin-4-ylmethyl)hexahydro-2,5-methanopentalen-3a(1.H)-
yllglycyl}pyrrolidine-2-carbonitrile hydrochloride salt

(28)-1-{N-[2-[(1, 1-dioxidoisothiazolidin-2-yl)methyl]hexahydro-2,5-
methanopentalen-3a(1H)-yllglycyl}pyrrolidine-2-carbonitrile
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(25)-1-[ -(2-fluorohexahydro-2, 5- net hanopent al en- 3a( |
H) -yl)glycyl]pyrrolidine-2- carbonitrile

W@ 2@yAlL36B4 V- (2- f | uor ohexahydr o- 2, 5- met hanopent BEBIB286100830

)-yl)glycyl]pyrrolidine-2- carbonitrile hydrochl oride
salt (2S)-1-[N [2- (2-oxopyrrolidin-I-yl) hexahydro-2
, 5-met hanopental en-3a (IH - yljglycyl}
pyrrol i di ne-2-carbonitrile,425)-1-[N- [2-
(2-oxopyrrolidin-1-yl) hexahydro-2
, 5- met hanopental en-3a (1 H)- yl]glycyl}
pyrrol i di ne-2-carbonitrile hydrochloride salt (2S)-1-
[N-]2-(1, 1-dioxidoisothiazolidin-2-yl) hexahydro-2,
5- met hanopentalen-3 a (IH)- yl ] glycyl} pyrrolidine
-2-carbonitrile (ZS?B_I'_ 0EI\I-_[Z-SI ,
129 biVd 8 §b Hdiakeol . 8-dhiazadidin-$-y )methyl]hexahydro-2,5-methanopentalen-
ReWddhydigy] pymelitmndpembeditde 3a (1 H) - yl ] glycyl}
pyrrolidine -2-carbonitrile hydrochloride salt(2
B2S)H-{N-[22{ bBatiyd B 3 atitysdir 02 B-Boiibh2ylppehyijhexah 342, 5-

ixlleh BY( 1TDLy1 diheni-tdrbdhtrlleS) - | -
hzézth%%g%ylmhgggg}g yﬁliﬁd%gtnﬁanopent ;I entrga(l)/ i) - [ yl)gly

Frd s e
§ y}'?yg ycy pyrrolidine-2-carbonitrile
L{ZAMMFTY vgﬁn srhipzpldipg- eyl hgxrliydimn Zremetdipo
iewélg Yy Bg PX%F? %“eﬂ%‘fa@ﬂﬁﬁ[ﬁgﬁ?r i T@Anot her ¢
aspect of the present invention provides processes for

(Wnﬁrle;éé(f[at[ﬂdh ledioxileisetbiazplidindsyld pheshexphydse@uf-a |
astlomeperitdd ent 3 ald 6f) /1 Jgbreehie4fluoropyrrolidine-2-carbonitrile

(2S,4R)-1-{N-[2-[4-(1,1-dioxidoisothiazolidin-2-yl)phenyl] hexahydro-2,5-
methanopentalen-3a(1H)-yl] glycyl}-4-fluoropyrrolidine-2-carbonitrile

(4R)-3-{N-[2-[4-(1,1-dioxidoisothiazolidin-2-yl)phenyl] hexahydro-2,5-
methanopentalen-3a(1H)-yl]glycyl}-1,3-thiazolidine-4-carbonitrile

(25)-1-{N-[2-[4-(2-0xopyrrolidin-1-yl) phenyl] hexahydro-2,5-methano pentalen-
3a(1H)-yl] glycyl} pyrrolidine-2-carbonitrile

(25,45)-4-fluoro-1-{N-[2-[4-(2-oxopyrrolidin-1-1)phenyl |hexahydro-2,5-
methanopentalen-3a(1H)-yl]glycyl } pyrrolidine-2-carbonitrile

(4R)-3-{N-[2-[4-(2-0oxopyrrolidin-1-yl)phenyl] hexahydro -2,5-methanopentalen-
3a(1H)-yl]glycyl}-1,3-thiazolidine-4-carbonitrile

(285)-1-{N-[2-[4-(1 H-pyrrol-1-yl)phenyl[hexahydro-2,5-methano pentalen-3a(14)-
yl]glycyl}pyrrolidine-2-carbonitrile

(285)-1-{N-[2-[4-(2-oxoimidazolidin-1-yl)phenyl Jhexahydro-2,5-methanopentalen-
3a(1H)-yl]glycyl }pyrrolidine-2-carbonitrile

((25)-1-{N-[2-[4-(3-methyl-2-oxoimidazolidin-1-yl) phenyl] hexahydro-2,5-
methanopentalen-3a(1H)-yl]glycyl} pyrrolidin-2-yl)acetonitrile

(25)-1-[(tricyclo [3.3.1 .0*"]non-3-ylamino) acetyl]pyrrolidine-2-carbonitrile
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wherein Pis Hor a protecting group L is a |eaving
group selected fromthe group consisting of hal ogens,

wo owyhateas, nesylates, and triflates R, Rl, R2PCRIB497/000830

n, m X, and Y are as descri bed above Conpounds of
formula | are prepared by the follow ng steps
conprising: a. Coupling one equivalent of a conpound
of formula Il with about }gto 5 equivalents of an
am ne conpound of formula Il inits free formor as a
salt or as a conpound, wherein the amne is protected,
in the presence of one or nore bases, such as but are
not limted to al kali nEtaI hydri des |i ke NaH and KH;
anol it hiuns_sugh a Li and BulLi, al koxides |ike
NaSma e [had Uk oa 3 eminonAgetaped i carbonirle
thydsechorideisad and DBU; car bonates |i ke potassium
carbonate potaSS|un1b|carbonate sodi um car bonat e,

ABI)- a:e@mycmqwnqwla{s 30.0 é@od-&:ynmmmqme@nmmhémeap a
tacadpmitalelr e rangi ng from about -50C to about 120C in
an inert solvent such as dichl oronet hane, dinethyl

f i ' @t c o C.
%fm%%g&gﬁ%z?gw ]noﬂ%%l@{}gfd%e{cﬁtgllj}r@g’ﬁ@h&ﬁﬁ 2-C

prefera 5 ?o 60 hours. d. Isolating the

r@% I{Lﬁ%%tﬁé‘%ﬂ% RN xﬁhe RaRRB AR reRtinge2-

®the art (WD 2003/002553, WD 00/ 034241, WO

98/19998 US 2005/003802 Q. Bloorgan[c and Medi ci na
d{(d ynethoxdrieycladd, 1.6 InopsBybeminndasetsa} pysrolidine-2-
Ivedbiogitrikd hydneoklarideysalt003, 46, 2774- 2789)

(28)-1-{[(1-ethoxytricyclo [3.3.1.0*7] non-3-yl) amino] acetyl} pyrrolidine-2-carbo
nitrile

(28)-1-{[(1-ethoxytricyclo [3.3.1.0*7] non-3-yl) amino] acetyl} pyrrolidine-2-carbo
nitrile hydrochloride salt

(28)-1-{[(1-aminotricyclo[3.3.1.0*"non-3-y1) amino]acetyl }pyrrolidine-2-carbonitrile
hydrochloride salt

(25)-1-[N-(2-fluorohexahydro-2,5-methanopentalen-3a(1H)-yl)glycyl]pyrrolidine-2-
carbonitrile

(25)-1-[N-(2-fluorohexahydro-2,5-methanopentalen-3a(1 H)-yl)glycyl]pyrrolidine-2-
carbonitrile hydrochloride salt

(28)-1-{N- [2- (2-oxopyrrolidin-1-yl) hexahydro-2 ,5-methanopentalen-3a (1H)-
yllglycyl} pyrrolidine-2-carbonitrile

(28)-1-{N- [2- (2-oxopyrrolidin-1-yl) hexahydro-2 ,5-methanopentalen-3a (1.H)-
yllglycyl} pyrrolidine-2-carbonitrile hydrochloride salt

(28)-1-{N-[2-(1, 1-dioxidoisothiazolidin-2-yl) hexahydro-2,5-methanopentalen-3a
(1H)- yl1] glycyl} pyrrolidine -2-carbonitrile

(28)-1-{N-[2-(1, 1-dioxidoisothiazolidin-2-yl) hexahydro-2,5-methanopentalen-3a
(1LH)- y1] glycyl} pyrrolidine -2-carbonitrile hydrochloride salt



Intermediate Il can be obtained via a reaction

sequence which is sunmarized in schenes Il and II1.
w®edvereseBd : a. Esterification Oxidation la | b IBCT/B2007/000830
Schenme Il is described in the foll ow ng steps

conprising: la.Friedel Crafts reaction of benzene with
5- hydroxy adanmant anone in presence of triflic acid
over a period of about 1-4,d1_at reflux tenperature to
obtai n 5- phenyl adamantan one. Ib. R ng contraction of
adamant anone to noradamant anone takes place in 2 steps
first by converting to 2-nethyl-5-phenyl

adamant an-2-ol by Gignard reaction, wherein the

Grignard reagent js_ selected fromthe grou onprisin
RN ViR phetylbaeledso s, X metRpralewrlghr D el Ngyolidine 2-
fcatbovitdle by ring contraction in presence of an

oxi di zing agent in solvents |like water, THF, benzene,

@2.5)al -fidipheryillsex abf dro 4265 -pritichnspdniad e -8 afl &) Hyd)ebb yhipyrrolidine-2-
chdehitERthydidchlozideasle i n a protic sol vent such as

water, alcohols to formlIb. Preferred al cohols are

O ]n % 9 ﬁ ﬁ X H § | g k | -
gﬁ%&%&%ﬁg@ﬁﬁ ﬁ:iféxi gizg?ngﬁiggg%t r%%/ Q%Qéﬂge?elcts ed
f

I'ne nonoxli de, hypochlorites |ike NaOOd or

I cetate in.th e ce.of iodi.ne,l The
gﬁ%—ﬁﬁg?%%%w RS EBidned 13301
ey5 ¥y Pyoliding2 Pf t he presence of an oxidizing
agent |ike Nal M4ZRuC at anbient tenperature to form
Aniierspbct of B SEAATIN o PhiAReR protQERE HILE Brégiration of the com
poupdobdgdnerhl WorirulahasldeReribedlabsuech as 1, 2- et hane di ol or
an 1, 3-diol such as 1, 3-propane diol in



the presence of organic solvents |ike benzene or
toluene at their reflux tenperature using an acid
w@200al1y®84 such as p- TSA, CSA, and BF3 et her at ePCT/IB2061000830
next step, the ester is reduced to the al cohol by a
reduci ng agent such as Li AlH4, NaBH4 and DI BAL-H in an
inert solvent |like THF, ether, or mxtures thereof at
a tenperature of about OCigyformld. Schenme IIl:
Schene 111 is described in the follow ng steps:la. The
hydroxy group of la, at 5th position is al kylated by
an al kyl ati ng agent |ike alkyl halides (such as CH3Il,
CH3Br or isopropyl brom de) using strong bases such as
S%%H,%KH, or NaOCH 3 to form 5-hydroxy adamant anone;
d by ring contraction. Ib. 5-al koxy
adpjrant anone i s converted to 5-al koxy nogadamantyl
et hanone by converting it to 2-nmethyl ~5-
nt an- 2- ol by G jgrard-reaction fol

$, i"oan"(C t aljlene to norada e in the X
ence of “an oxJfdi Ziyhg agert—rA=a s NVK@ R In
fer, pPTHF, benzepe, a conbi nati on

R suclg\ sol vEnt s
followed by the treatnent with a baseTn™a protic o Y
sojjvent such as water, alcohols, or m xtures thereof
to form 5-al koxy noradamantyl ethanone. Ha. The

wikdignone group in the conpound obtained by step 1 is
converted to a carboxylic acid by treatnment with an

P ipki afi azprotpctigegtoupi ke hypobroni tes, hypochlorites (such
as NaOBr, Na etc. at about QC.followed by a
L 5 R g bPa eledtior fit a0p Ghmsring el Bl gpapaoatates, mesylates
an@HMesf unction by treatnment with an azide |i ke NaN3 or
11Bu4NN3 under acidic conditions in the presence of
R, BolReeRs, R4l ks, XHod B arecis deb@ibedlBO¢ at a tenperature
of about 35 to 50 C to obtain al koxy
nor adamantyl amnes (1). Ilia. In another route, the

Cohipduisydf fofaup I afe grepapedblthedoll Swi@REps abBPrifg:
reaction with

a. Coupling one equivalent of a compound of formula III with about 1 to 5
equivalents of an amine compound of formula II in its free form or as a salt or as a
compound, wherein the amine is protected, in the presence of one or more bases,
such as but are not limited to alkali metal hydrides like NaH and KH;
organolithiums such as CH3;Li and BuLi; alkoxides like NaOMe,NaOEt, and
KOtBu; tertiary amines like triethylamine and DBU; carbonates like potassium
carbonate, potassium bicarbonate, sodium carbonate, and cesium carbonate.

b. Said coupling is carried at a temperature ranging from about -5°C to about 120°C
in an inert solvent such as dichloromethane, dimethyl formamide, tetrahydrofuran,
acetonitrile, DMSO etc.

Said coupling is carried for 0.5 to 72 hours, preferably for 0.5 to 60 hours.

d. Isolating the resulting compound of formula I.
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benzyl hal i des |i ke benzyl brom de in a solvent (e.g.,
THF, DMF, NWP) at about OOC for about 10-18 hrs to

wo eoomiliseswzy| oxy adamant anone fol | owed by ring PCT/IB2007/000830
contraction to form benzyl oxy noradamantyl ethanone.
I V. The benzyl oxy noradamantyl ethanone obtained in
step Il is converted to the corresponding acid by an
oxi di zi ng agent foll owed bg an am nation step (b).The
amine thus forned is prote Iéd by conventional am ne
protecting groups |like Boc, Cbz or Fnoc followed by
debenzyl ation(d). The debenzylation is carried out in
in a H atnosphereunder Pd/ C-catalysis in protic
solvents |i ke nmethanol, ethanol or |IPA at room

The eoppowtdsrof foonula-IH ¢ansbe preparednblyymietbrys fomwddarthasipte of the art

O YRS U DAL R S A Al Broorsanie and
MedRMaDCHelisory Rtk EI%TioN €163-68, Vousrimap Mudiahilatiatstry 2003, 46,

fromstep IVd yields a hal osubstituted
27 HodA¥Amant yl amine in salt form2. VI. Deprotection of

. . . ¢ v .
inAE0R %0 he bOLEATRRY AR Salliite VARER Lehnih ifred i pohemes I
and L. m 3. Thus obtai ned internedi ate conpounds 1,2, 3

are reacted wth chl oroacetyl cyano pyrrolidines to

Schegiedlt he correspondi ng final conmpounds according to
Schene | Schene |1V X1= hal o; Y1= SO2, CQ gsRrRen CBz
g%&?mﬁml, 3 Schen%tjv I s _descr i bdopiyyectione
ol P-BM Garjraquan phefi4igt oup conpRadyrton| b
bt arngd 1n s nitr a nigrati />

(0]
oH M Xture in a ddnvedtional proceded & by HNOB H-504 ‘at
about OC. Ib. The nitrophenyl noradamantyl ethanone
laobtained in stel la is oxidized ¥o convert the
et hanone tg the corresponding aci.d by an oxidizing
SChQ@’éﬁFISfd&F‘F anﬁgﬁtraﬁo‘gmgﬁaqﬁs AOPEEBE” | c. The
conversion of the acid to the amne is carried out by

treatment with an azide |ike o
la.Friedel Crafts reaction of benzene with 5-hydroxy adamantanone in presence of triflic

acid over a period of about 1-4 h at reflux temperature to obtain 5-phenyl adamantan one.

Ib. Ring contraction of adamantanone to noradamantanone takes place in 2 steps first by
converting to 2-methyl-5-phenyl adamantan-2-ol by Grignard reaction, wherein the
Grignard reagent is selected from the group comprising methyl metal halides like
CH;MgCl, CH:MgBr, CH3Mgl followed by ring contraction in presence of an oxidizing
agent in solvents like water, THF, benzene, or a combination of the said solvents followed
by treatment with a base in a protic solvent such as water, alcohols to form Ib. Preferred
alcohols are C;-C4 alcohols and the base is selected from alkalis like NaOH and KOH. The
oxidising agent may be selected from chlorine monoxide, hypochlorites like NaOCI or lead

tetraacetate in the presence of iodine.



NaN 3 or WBuU4NN3 under acidic conditions in the
presence of solvents like CHO 3, CH2O , or
w@e@vomess il e at a tenperarure of about 35 to BOIIB1a07/000830
The amine group in the conpound obtained fromstep |
I's protected by a conventional am ne protecting group
i ke Boc, Cbz, or Fnoc. lib. The nitro group is
reduced to an am ne by reqﬂplng agents such as Pd/C,
Pd(QAc) , Zn/ammonium forrate, or Fe/ NHACL etc. in the
presence of solvents |ike esters (e.g., ethyl
acetate), alcohols (e.g., nethanol, ethanol), THF,
wat er or a conbi nation thereof to formthe phenyl
am no conpound (4). I1l. The phenyl am no conpound (4)
IL. ofthai phenylhgroup of composnd dads ednverted txX acparpergixiacid group in the

wh X1 h
S 8 b et R ALTPOEL S g B

like triethylam ne or DBU and an inert solvent |ike
THF CH2d 2, acetonitrile, or DWF foll owed by
C ' EorfeHad to ifRAIRY1 d3e R két®Sroup is
. Y AR EORh U REO GBI iRl s Rl 3K o
5 proﬂectadl sitaranda-diof stctsasch2-athanhe tichat &yl ,éfdmlrﬁuahwah éﬁ-l@t@gﬁne diol in

e S5 S ot AETBE P o B 5B Rl v

an 864 %&Bﬁ? E@clﬁh@%tTSNt edADhenYBFNethaATant the i @&p, the ester is
compound I'n anof her nethod conpound
redusd 40 roteadalccrlmﬂnbytaercducmg ageriauceds \MIAH{4>T%{ N@IEAL-H in an

merggﬁjvgné ?@g Iﬁ;@h {etfhp ﬁ'gres%ﬁ_gﬁ)tl at 53%%1 érg{uFé/ !)famoﬂgﬁ_ﬁ to form Id.

10 m xtures thereof; follomed by cycllzatlon to obtain
t he correspondlng het erocycl e substituted conpound,
SchemedH: by further anine deprotection, formthe
correspondi ng heterocycl e substituted phenyl
noradamantyl am ne conmpounds (6). V. In another

met hod, §RevRaenyl amn onpound (Z)oabitahned f{
Q1 g, Rm%Q&%a@ﬁon b.Amination %\m
OAk O

OH
Ia
I a.Benzylation )
b.Ring contraction a.Halogenation NH, HCI
b.Deprotection
e Hal 2
a.Oxidation A%
b Amination
NHBoc
c. Amme protection VI
d.Debenzylation OH S S NH, HCI
v a.Deprotection OH 3

Scheme III is described in the following steps:

15
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with 2,5-di nethoxy tetrahydrofuran in glacial acetic

acid at reflux tenperature to formpyrrole substituted
w@opowsas, which, on further am ne depr ot ect i PCT/IE20071000830

the correspondi ng pyrrol e substituted phenyl

nor adamantyl am ne conpounds (7).Vla. The ethanone

group of the phenyl noradamantyl et hanone (1b) (as

obtained in schenell) is gdgverted to an aci d-group by

an oxidi zing agent followed by an am nation step. VIb.

Conversion of acid to am ne by azi des as descri bed

above, formthe correspondi ng phenyl substituted

nor adamant yl am ne conpounds (8). The obt ai ned

i nt er medi ate am ne conpounds 4, 5, 6, 7, 8 are reacted
Ia. wi The kydrexogioup pf &yahé position isnlkdeted byfaoratiylnting agent like alkyl

et SRR, G o SRR SRoBRP LA Oy SRR s Nt K,
or NHBCHe |td fornBhydréxy ddignanemnbaybllewetbyrigg ootraetion.

compound Ic (obtained via schene Il) is converted to
the amne by treatment with an azide Iike NaN3 in an

Tb. 3G e B O o tlE %r% 'W%Bﬂﬁﬁ/ | Iﬁfrh&ja@nd t'&?aanone by

presence of organi c bases e triet am ne, s vents
coniveitimglie o 2meetloyl- Staikmus,,nmdmtantamf—l-ok by é}r@ant-waendri folloWied by ring

am ne 0 of conpound.|f obtained from ste
con A AR D HISA By R BT hG PR ICG At AR i g aent in a
soldlénk 9ikBOG atefOPHF OberlZBRE » oerlcbﬁibﬁQmQM ANsul | BN foifoRRd by the
I c. The dxidation of the compound obtai ned by step

trealtlnemtswnhrarb@d im@atproiyc gqlwgmtzsung aggeaters alcohols, or mixtures thereof to
form 5-alkoxy noradamantyl ethanone.

Ila. The ethanone group in the compound obtained by step 1 is converted to a carboxylic
acid by treatment with an oxidizing agent like hypobromites, hypochlorites (such as

NaOBr, NaOCl), etc. at about 0°C followed by an amination step.

Ilb. Conversion of the acid to an amine-function by treatment with an azide like NaN3 or
nBuyNN3 under acidic conditions in the presence of solvents like CHCl3, CH,Cl,, CH;CN

at a temperature of about 35 to 50° C to obtain alkoxy noradamantylamines (1).

IITa. In another route, the hydroxyl group of compound Ia is benzylated by reaction with
benzylhalides like benzylbromide in a solvent (e.g., THF, DMF, NMP) at about 0°C for

about 10-18 hrs to form benzyloxy adamantanone followed by ring contraction to form

benzyloxy noradamantyl ethanone.

IV. The benzyloxy noradamantyl ethanone obtained in step III is converted to the
corresponding acid by an oxidizing agent followed by an amination step (b).The amine
thus formed is protected by conventional amine protecting groups like Boc, Cbz or Fmoc

followed by debenzylation(d). The debenzylation is carried out in in a H, atmosphere



to obtain a carboxylic acid derivative. Hd. This
carboxylic acid group of the conpound obtained from
waee@p/11deBL£ is converted to an am ne by azi de-t PEHIB2NEV1I00830

with e.g. NaN3 in an acidic nediumor wth
di phenyl phosphoryl azi de in the presence of organic
bases like triethylamne, in a solvent |ike benzene or
tol uene at reflux tenper aé%re foll owed by hydrolysis
with a netal hydroxide suth as KOH, NaCH, LiCH in
water at roomtenperature to formthe corresponding
am ne substituted noradamantylamne (9). |V. The am no
compound (If) obtained fromstep | is reacted with X
CH2) 1 1Y1X1, wherein X1 is halogen and Y1 s -SO - or

under @@/ClcatalyRR ippestinsdvants likqyanibandasthgndliotdP A at room temperature
triethylam ne and a,sol v)ﬁnt i k%(eTHF or CH2O 2 . ected

for Iphrsdadernbyydegry norgdamantylamige-ayhessin s Ang FIeuRF graected.
in water with a phase transfer catal yst such as
tetrabutyl ammoni um i odide to get the corresponding

V. Hilegamntioy of ¢heshytisaryil gray otnped huslepiotestian of theagiping of the com-

5 pour%g@gg}’l })ﬁg”cqpla]{\}geéﬁl § Ii;l fois. gtiﬁggdvéépéga%ﬁ%%?ﬁén%qﬁ &P form 2.

correspondi ng heterocycl e substituted

noradamantyl am nes (10). The obtai ned am ne )
VI. i Bepotestivmptthe emies oidbe gompepngebtained-fram L¥jdstep yields a hydroxy-
hl or oacet vl cyano I i dines to formthe
Subsﬁ%‘lterdre%oﬁﬁcﬁa&%/aﬂg%?tpﬁlgﬁx gagﬁ%)oun%s according to Schene
|.Schene VI: a.Deprotection Schene VI is described by
the following: | . To yield conpound le,  the hyﬁll:rqoxg/lt 1
10 Thus elieipedf ingumsaiaind PMPOEN]S Jndf or Y TeAtEd aWithaGhiggpacetylcyano
i Qe | §ils AbdRlling @ Scheme |
pyrro]%(gﬁ%sgtgrl]fgﬁfgﬁe%ge ea)éllgzﬁs%ﬁg%m% ars1 or gar?lgc basee like
triethylam ne, N, N-diisopropyl-ethylan ne, pyridine,
NMP, or N- et hyl nor phol i ne




at a tenperature of about OC. Il. The leaving group L
of le is replaced by R11 oUp in the presence of a base
waee7a1®ed vent at a tenperature of about 80- 12BCX/1B2007/000830
formli. The bases are selected fromal kali carbonates
or bicarbonates [ike Na CO, NaHCO3 K CO3 or KHCGS.
The solvents are selected from di net hyl f or mam de,
DMSO, NWP, or simlar.|Ha..dhe protected keto group of
conmpound Ii obtained fromStep Il is deprotected by,
e.g., reaction with p-TSA in acetone at reflux
tenperature to forman et hanone conpound. Hi b. The
et hanone conpound i s oxidized to the correspondi ng
carboxylic acid in the presence of an oxidizing agent,
Schexhd Bh may be sel ected from chl ori ne nonoxi de,
hypochl grites |ike NaOC or |lead tetraacetate in the
D esencg:ogiﬁatib,pdi ne, H c. Thmingprtotisay | | cidis
|§ vert edmingioan a
< NN3 urrder—acT i
rgol vents |ike
35 to 45Cto for
Reradamant yl am ne 1). I'V. In another . LPSdimethoxyTHF
hydr oxyl group of as obt ai ned fr'om §8hene \ bDefr@ection
benzyl at ed by reacti on WK{FHLLENLyI hal | es Ck{i ﬁ%&
yioer@ydeinoni de in solvents |ike , 'de(or :g IVE
HotfineC f or about 10-18 hrsto form {HePRETS
ot ected benzyl oxy noradamantane (lg). Va. The
prot ected keto group oorrpound lgi eprotected t
gir ain the et hanone a5>dps i bed “‘V" # ia. Vb.
<pgUpaggne group of the pe¥nzyl*oxy nor ad@n | et hanone
gnpound is oxi di zed yield the cabpxylic acid
scri bed in step H bx¥c. The carb6s Ji ¢ group of
npgound obtai ned fromystep Vb is converted to an
ami ne by reaction wi iphenyl phos o?ypazide in <E§7
presence of organic s like SgLN y \_/ ;
k

X 5

i Jl e at about

NH,

X1 =halo;Y! = S0O,,CO; P=Boc, CBz, Fmoc; k=1, 2, 3

5  Scheme IV is described by the following

Ia. The phenyl group of compound Ib (as obtained in schemel) is nitrated by a nitrating

mixture in a conventional procedure by HNO3/H,SO; at about 0°C.

10 Ib. The nitrophenyl noradamantyl ethanone obtained in step Ia is oxidized to convert the

ethanone to the corresponding acid by an oxidizing agent followed by an amination step.

Ic. The conversion of the acid to the amine is carried out by treatment with an azide like

NaNj3 or #-BusNN; under acidic conditions in the presence of solvents like CHCl3, CH2Cl,,

or acetonitrile at a temperarure of about 35 to 50°C.
15
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triethylamne, solvents |ike benzene, or toluene at

reflux tenperature foll owed by hydrolysis with netal
whyaroxicses such as KOH, NaOH, or Li OH in wat ePCHIB20@H9)830

tenperature to form benzyl oxy noradamantyl am ne (Ih).

Via. The am ne group of the conpound |Ih obtained from

step Vc is protected by conventional am ne protecting

groups as described earligggfollowed by a

debenzyl ation step.VlIb. The debenzylation is carried

out in the presence of H2 atnosphere over Pd/Cin

protic solvents |ike nethanol, ethanol, or IPA at room

tenperature for 1-3 hrs to forn1conpound lj- Vila. The
hydr oxyl., group of nmpound Ij is nesyl ated, tosyl ated
Ila.or Thea 28RN TRWP (18 9, RomP oRtpiRado dr9m rstemhd b‘i/ SEYpRd by 2

con@gtl}]t‘i)cfrﬁfl%ﬁle €& (ﬁg’ ég@uﬁ flk@BEé’ lc&y% BEFmbe.\- di | sopr opy!

am ne, pyri - pl peridine, or
N-mat hyl - mor phol i ne at anbi ent tenperature VIIb. The

d obt Vi
SRR e 5 BLERAL0 BF L INGE AR GHh & PEC, PAOAS)

Zn/ﬁl%ﬁﬁi%‘hﬁﬁ Yb1$nat %9 Fe/‘?*f HANRH iBreltencd fEsdpambsliley &ters (e.g., ethyl
sel'ected from'al kali carbonates or bicarbonates |ike

aceidte) OtRphalls KOS, Brekmaol ethado BCTIER wals|oF @ncosnbipation thereof to form
th Sﬁ%} ted frole\/F4Dl\/ISO NVP etc. VlIlc. The protected
© BHfH agv%%%owo%ﬂé )Rll substituted conpound obt ai ned
fromstep VIIb is deprot ect ed by conventional nethods,

bytreatrrent with dry in solvents |ike EtOA
IIL eﬂﬁ@rp hegyl amigo fomparied &) @t«'tlé?ﬁoby steprld lﬂo’éstaﬁ@é rWlﬁt:Xa(ﬁ?é{z)nY

whér@% L ﬁm?g}&ilﬁ s%l%ctfe 183 h %r%?’g ; sué(?zl%r) COVlml hg .presence of

an E?gragfwbh@f hﬁettﬂéﬁeiylizﬁﬁe foy dDBKy bndjramujnestf sdlyeritslikee J¢iFe dCH,Cly,
ace%/(\)/in}tpilet, r(])? DRI\%ﬂl? t%{lgvlﬂfgd Ibg ctyr(]:lelza%rog in the presence of alkali metal hydroxides
such as LiOH, NaOH, or KOH in water with phase transfer catalyst such as
tetraalkylammonium halides (e.g., tetrabutyl ammoniumiodide) and deprotection of the
amine protecting group to get the corresponding heterocycle substituted phenyl

noradamantyl amine compound (5).

IV. In another method compound (2) obtained from step II is reacted with X;(CH)NCO
in the presence of organic bases like triethylamine or DBU, a solvent like THF, CHxCly,
acetonitrile, DMF, or mixtures thereof; followed by cyclization to obtain the corresponding
heterocycle substituted compound, which, by further amine deprotection, form the

corresponding heterocycle substituted phenyl noradamantyl amine compounds (6).

V. In another method, the phenyl amino compound (2) obtained from step II is reacted
with 2,5-dimethoxy tetrahydrofuran in glacial acetic acid at reflux temperature to form
pyrrole substituted compounds, which, on further amine deprotection, form the

corresponding pyrrole substituted phenyl noradamantyl amine compounds (7).
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sence of triphenyl phosphi ne,
di i sopropyl azodi car boxyl ate, and an organi c sol vent
wo pdoe/1BsBrene, tol uene, or THF at a tenperat urBCT/IB2M07/000830
about 20C to about 110C for about 2-6 hours to form
the Rl -substituted conpound. VIIIb. The protected
am ne group of the Rn -substituted conpound obtai ned
fromstep Villa is deprotected by treatnent with
trifluoroacetic acid in d¥olvent like CH2O 2 or CHO 3
at about 0OCto formthe R p -substituted
nor adamant anarni ne as a TFA salt (13). The obtai ned
i nternmedi ate conpounds 11,12, 13 are reacted with
chl oroacetyl cyano pyrrolidines to formthe
VIaC qhk e stpaiislien grdupndif the nplenytitoraduanindietfaione Sgbents | obtained in
Schene VII: Schene VII is described by th ollowing: . .
schqmaell)Tis qoBYered tocl ARy SERUBY T oxHEIRg ag%ﬁolgq“&?pbw amination
SteI)g:onpound lj is mesylated, tosylated, or hal ogenated in
the presence of organic bases like triethylam ne,
NSNdi i sopropyl ethylam ne, pyridine, N

SRR A R —
phehRaab&HuiH hBradam¥ARRiRgc@asdinds (¢ NaCN in the

presence of an aprotic solvent |ike DVF at 100-110C
for about 12-15 hrs to obtain a compound (Ik). Ha.

Conpound 1k is. reacted with h oxyl am ne .
The, BIPSEHI oPiauteal e HBRES b & Godn Pedif jigoted with
chlobbadetyl EyamB tytodidides it Fomi ¢hd Bortdipoidifg dmak c@hpeunds according to

catal ytic amount of canphor sul fonic acid. Final
Schgagdot ection yi el ds conpound 14. The obt ai ned

i nternmedi ate conpound 14 is reacted with

chl or oacetyl cyano pyrrolidines to formthe
Schemenespondi ng final conmpounds according to Scheme |.

It is understood that in any of the above schenes any

reactive group in the substrate

b.Amine c.Oxidation
a.Amination protecti on d.Amination
—_— ———— —_—
NH,
I
CooH O I NH, © i NHP O NH.P
9
Ic It
O
X(CH,),Y'X! @)j\ c.0x1fiat19n @\NHz
X d.Amination L

0

- \Yl ——— \Yl
v
n 1

n

Scheme V is described by the following:

Ia. The carboxylic acid group of compound Ic (obtained via scheme II) is converted to
the amine by treatment with an azide like NaN3; in an acidic medium or with
diphenylphosphorylazide in the presence of organic bases like triethylamine, solvents like

benzene or toluene at reflux temperature.
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nol ecul e may be protected according to any
conventional procedure known in the prior art.Suitable
wW@e@racIcBy1g groups conprise tertiarybutyl di met PgT/s2041000830
met hoxynet hyl, triphenyl nethyl, benzyl oxycarbonyl,
THP etc. for the protection of hydroxyl or phenolic
hydr oxy groups; N Boc, N Cbz, N Fnobc, and
benzophenonei m ne for the séotection of am no or
anilino groups; acetal protection for al dehydes, ketal
protection for ketones. The nethods for the formation
and renoval of such protecting groups depend on the
nol ecul e to be protected which are known in the art.
Also as part of the invention, in carrying out the
IIbi nlentaintme \gheupe \ofr cdrpruadi ' ablageedi frgngseppLi is megtedted with a

coR PG gy BRHEPE S5YR HERBoCur ol b fRUPGH oy an oxidation

ﬂq§ulphonyl. The stereoi soners of the conmpounds
according to this invention may be prepared by using
reactants in their single enantioneric formin the

roacess . wher r si bl n
1 B ERRR A pPBRRInd ity BT LS i by oxidieins asents
to dmaah@cﬁtbagylecw@ﬂém@ﬁ% formor by resol ving the

m xture of stereoi somers by conventional nethods. Sone

of the preferred nmethods include use of m crobi al

IIIc\fI.VI eflﬂg g%ﬂlbg)g[hc;%?(g ?dgﬁ%ftﬁg cgrhﬁ(glir}%r &REEBE& ([}roﬁf"gt%ﬁ IfIQ Esngoqwerted to

as nm
an camineobyulabideittcatetnatht twatht axg. c NalN;d, 1n0|an| acidicc medidm or with

ip b ROPSNRRRY IBKIE T 41 ESEHEIOF OBBIHG, BSFD G IYHEMIAmIe, i  solvent

likd %ﬁi&‘é st 'tcﬂé‘édey ata‘f@fﬁ&t Z{‘Qiflﬁer iré FolkAed® pﬁf&@l&@ﬂ R¥h a metal

reacting the conpound or nmu W th bout
hydzorie aluelnt s KfOHI),ai\EaQI“ButhHsmaWa&n aeraim Hy:nhpcmahdestp form the

alka . et al al ci Xxi de, or magnesi um
COWB? B0 Sﬁﬁsg‘tt‘fts‘?ﬁ?maﬂ?%qt% % {?gnt s |ike methanol,
et hanol, propanol, I PA ether, THF, dioxane etc.

Al ter nat ively, wher ever
IV. The amino compound (If) obtained from step I is reacted with X! (CHz)nY

wherein X' is halogen and Y'is -SO,- or —CO- in the presence of organic bases like
triethylamine and a solvent like THF or CH,Cl, followed by cyclization using alkalimetal
hydroxides in water with a phase transfer catalyst such as tetrabutylammonium iodide to
get the corresponding heterocycle substituted compounds with an ethanone group, which,
after oxidation and amination steps as described in Illc and IIId, is converted to the

corresponding heterocycle substituted noradamantylamines (10).

The obtained amine intermediate compounds 9, 10 are reacted with chloroacetylcyano

pyrrolidines to form the corresponding final compounds according to Scheme L



10

15

applicable acid addition salts are prepared by
treatnment with acids such as hydrohalic acids |ike
wOoi07/1H884 nitric acid, sulfuric acid, phosphorCTIEREITH00830
p-t ol uene sul phoni ¢ acid, nethane sul phoni c acid,
acetic acid, or citric acid in solvents conprising at
| east one selected fromethyl acetate, ethers,
al cohol s, acetone, THF5 digxane, or m xtures
t hereof Di f f er ent ponnvrpﬁ%’bf a conmpound of genera
formula | of the present invention may be prepared by
crystallization of the conpound of fornmula |I under
di fferent conditions .For exanple making use of
commonly used solvents or their m xtures for
recrystallization, crystallization at different
tenperature ranges, different cooling techniques |like
SchgmeWlt ast to very slow cooling during crystallization,
by exposi ng the conpound to anbient tenperature, by
heating or nelting it followed by gradual cooling etc.
T presence of pol ynorphs may be det er aPsetictioy one or

hods i i d gpr obe sgext PGsEEHy |

noenhgdi ment' of , the fpreésent inyenti’orf, The #bnpounds may
be purified by uf ng techniques slich as R 1
crystallization from sol vents such as pentane,
dwgﬁﬁyﬂ%wher, i sopropyl ether, chloroform
di ahl oronet.hane, ethyl acetate, acetoneynfBiibanol ,
ethanol , iESBEaSANQl Aminesbdion OF €I I BRWDI Nt i 0 or
0 lc.aRBfiobe [Plebefidyletbn by c hParetsttiogr NH
gralur-ra—oF Bilica—gel an utfhg—tte—ol u .
o#t t h 'sol vents such asvhexaneHopet rol eum &f her R '
di ¢fl or onet hane, chloroform et hyil acet ate, acetone,12
nmet hanol , or conbi nati ons there¢pf. The present
i nvention al so provi des pharmace¢utical conpositions
containing the conpounds as defined,above, their
derivatives, their anal ogs, theirybawaeric for
their stereoisonmers, their bioigosters, their, NH,TFA

pol ynor phs, their enantioners, their gastereoners,
Ril

Bn

13

Scheme VI is described by the following:

I.  To yield compound Ie, the hydroxyl group of compound Id is transformed into a

leaving group L by e.g. messylation, tosylation, or halogenation in the presence of an

organic base like triethylamine, N,N-diisopropyl-ethylamine, pyridine, NMP, or N-methyl-

morpholine at a temperature of about 0°C.

II. The leaving group L of Ie is replaced by R”group in the presence of a base and a
solvent at a temperature of about 80-120°C to form Ii. The bases are selected from alkali

carbonates or bicarbonates like Na;CO3, NaHCO3; K,COs, or KHCOs. The solvents are

selected from dimethylformamide, DMSO, NMP, or similar.
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their pharmaceutically acceptable salts, or their
phar maceutical ly acceptabl e sol vates in conbi nation
wowa/1s3e84 abl e pharmaceuti cal |y accept abl e carPCEIB0@1000830
di l uents. The pharnaceuti cal conpositions according to
the present invention are useful as antidiabetics,
hypol i pi dem ¢cs and anti hyperchol esterol em cs. Suitable
pharmaceutically acceptable carriers include solid
fillers, diluents, and stéflle aqueous or organic
solutions. The active ingredient wll be present in
such pharmaceuti cal conpositions in anmounts sufficient
to provide the desired effect as descri bed above.
Thus, for oral adm nistration, the conpounds can be
Iz otthé pedected heta group ablcempotnd liosbthined ifidnc atep iTBis depratected by,
di | uent to f .. g., capsules, tablets, powders,
e o PATHED VGt Tt PG 20hpICHISpRS foptRETaii 4o fivan ki Bione gpmpound.
IIT6.0TRO 2ittHah Ot cotiPund fs SaaIZA&Edo O HoRleShAdBigt ERBGlic acid in the
conponents such as flavourants, sweeteners, or
presgasiep pé rins oxifiging cagest, oWhinlinimiys be asdlentedrefjonb echdomhg  monoxide,
. buccal bder mal ., intrader mal,
bR R A TORICY or A ERpace B Tl Bl o Bt
subcut aneous, intravenous, intraurethral, intra

muscul ar, intranasal, as_an ophthal m c solutjion or an
IlG; ‘Hasrearboxyhie 29 &5 penverted e an amying by treaqtion with e @zide like NaNj
; o [ j [ i nbi-bit s th Y
TR S RS SAG MU T BABA Sl Bt
abagit 85 to#5%Ltoi form tieoR ' aulbdtitatddroragamanitylaminé €113 sol i d
carrier is used, the preparation may be in form of
tablet, or may be placed in a hard gelatin capsule in

IV POMORIOtHRE rdARE, (RS hﬁl%ﬂ}rlf éfgu}i) IB(fq fPLS HtainBd fﬁ%m&femg H’tiF] 1e:>enzy1ated

troqhe or a 'ozenge. urd carrier 1S use
by practhen withdenpyllalisles like berezyltwomidsf inssobwentsdikecPHIF, SDBIF, or NMP at

soft~gel at| ule, or.a.steri]Je injectable |jquid
abeff i 88 BRuCE OB roritin® 5o dineSien Barny Stubundinboe (o).
VaSOfRE prdfectddOetd @sdtlp S¥OEBnpctint Akl i9 Meprotdctidl @ 4RI tRE ethanone as

in particular an aqueous carrier, is used as an
desgrbessip|stepdflei cati on. For parenteral application,

suitabl e conpositions are injectable

Vb. The ethanone group of the benzyloxy noradamantylethanone compound is oxidized

to yield the carboxylic acid as described in step IIIb.

Ve. The carboxylic group of the compound obtained from step Vb is converted to an
amine by reaction with diphenylphosphorylazide in the presence of organic bases like
triethylamine, solvents like benzene, or toluene at reflux temperature followed by
hydrolysis with metal hydroxides such as KOH, NaOH, or LiOH in water at room

temperature to form benzyloxy noradamantylamine (Th).

Vla. The amine group of the compound Ih obtained from step Vc is protected by
conventional amine protecting groups as described earlier followed by a debenzylation

step.
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sol utions or suspensions, preferably aqueous
solutions. A further aspect of the present invention
wo soovheesse of conmpounds of the invention as aPCT/IB2007/000830
phar maceuti cal conposition in a therapeutically
effective anount for the treatnment of netabolic
di sorders, bl ood glucose |owering, for the treatnent
of type Il diabetes, for the treatnent of inpaired
gl ucose tol erance, for théltreatment of inpaired
fasting glucose, for the treatnent of obesity, for the
prevention of hyperglycem a, for the treatnent of
di sl i pi dem a, hyperchol esteronm a, and hypol i pi dem a.
The conpounds of the present invention are effective
over a wi de dosage range. For exanple in the treatnent
of humans, dosages nay be about 0.05 to |

OO0y, and
VIbpThé detmbiylationis carriedtant Sote presprse atrpﬁaﬂ@%@fer Pd/C in protic

o TS SR 2Pk BENTRAE B GBI HRBL L5 Mk ompou

L. ingredient is adm nistered and the patient to be
treated; the body weight of the subject to be treated
and the preference and experience of the physician in

Vilg; Eﬁé g?drﬁljﬁ_@r%q‘og}; f ﬁ%qﬁﬁt Tj fs%né‘sg‘%ﬁédj ?Js?ﬁtte%s oPhilHé@ﬁted to form a

enco es pI‘O rugs of
1eavﬁ@1@mupdm ahe tmesannevejft oxganicwhaseh 1o addethylasineat Nohdiisopropyl

undergo chem c copver.s by netabol ses
ethylpsnige.e ’ﬁ%na\]é’é WIBWA‘E%Z dog &BFthE{]%B{PE‘r‘?@E% af |, ambient

temBERgfAl . such prodrugs will be functional derivatives
© %% corrpounds of the invention, which are readily
convertible in vivo into conpounds of the invention.

i nve al s .enc asses .t Cl{wue
Vit REREBHEOHALES PR T Baentod RUB Rorerodk b ghRnce of a
basé)atﬂe@ﬁdldéﬂt P8 Réhp@sRIrd Mn%bf Whdut S'GhIQOPGfﬂ“b& basef arfselected from
proteolytic activity P-1V was assa 3¥&{
alkafiglathonateg ot h@a@@p‘@s ygq: Na,CO3, NaHCO3, K2C 3 an COs. Solvents are

selected from DMF, DMSO, NMP etc.

VIlc. The protected amine group of the R!! substituted compound obtained from step VIIb
is deprotected by conventional methods, e.g. by treatment with dry HCI in solvents like
EtOAc, ether, or 1,4-dioxane at a temperature between 0°C and room temperature to form

a R'!-substituted noradamantylamine as hydrochloride salt (12).

VIIIa. In another method, the hydroxyl group of Jj is reacted with the R!! group in the pre-
sence of triphenylphosphine, diisopropylazodicarboxylate, and an organic solvent like
benzene, toluene, or THF at a temperature from about 20°C to about 110°C for about 2-6

hours to form the R'!-substituted compound.

VIIIb. The protected amine group of the R!!-substituted compound obtained from step
VlIlla is deprotected by treatment with trifluoroacetic acid in a solvent like CH,Cl, or
CHCl; at about 0°C to form the R!'-substituted noradamantanamine as a TFA salt (13).
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of Al a-Pro-7-am no-4-trifluoronethyl coumarin
(Al a-Pro-AFC) and fluoronetric quantitation of the

wo piwensieed AFC. Human reconbi nant DPP-1V (expr BEEERR0OT000830
insect Sf9 cells) was used for the assay. Test
conpounds were dissol ved in dinethyl sulfoxide (DVSO).
Cenerally, the enzyne (about 20 ng/m in 100 mM
Tris-HO buffer, pH 8.0) was preincubated in the
absence (1% DVMSO) and préé’f@ﬁce of various
concentrations of the test conpounds for 15 mn at
370C. The reaction was initiated by the addition of 20
mM Al a- Pro- AFC and further incubated for 30 mn at
370C. The AFC |l i berated was neasured in a
spectrofl uoroneter with excitation and em ssion
wavel engt hs set at 400 nm and 510 nm respectively

TheRebiained intcemedipice se@HOwKIS pbk-EBn13 | 3R 15AEPO VI BlF)#gtylcyano
td Vi A ef . i nhi b f
pymipint o't A G SR A e AR R he B

of the present invention were found to inhibit DPPIV

i nduced fl uorescence with inhibitory constants in a
Schemaddlof about 0.5nMto 500nM .1n a preferred range,

t he conpounds of the present i nygiéb9aminghcbi ted DPPIV

i nduced fluorescence with inhibprgnsmgonst ants
t O | niyyiyaRenM in a nobghopedter red ra t he
QUNAS  Gfcydnl@npr €s nvent t.Deprotediohi t ed .TFA

“TRYdcedR | uarescanc Ri bitory—constanys of
shown in the MWabl e bg/ow the

goabout InMtorl120n
exanpl es exerted potent pnhibition of DPP-1%=Nhe 14
fold owi ng exanpl es are provided to enable one skilled
in the art to practice the invention and are nerely
illustrative of the invention but do not limt the
Schemepdl wsfdesdrbed pydhe fadlewmigpar at i on |
1-(1-Phenyltricyclo[3 .3 .1.03>7] non-3-yl)et hanone
Step |I: Adamant anone (12 g, 80 mmol) was added under
la. STHg FoD at Ravingr groupci.dt{e9BYdroxPQeroty) ot cangsoubdt i is mesylated,
tenperature over .a period of 15 rrinut%s. The re%ﬁtion
tosyated,y p halpgenated inqthe presence of organic bases like triethylamine, N,N-

diisopropyl ethylamine, pyridine, N- methyl-piperidine, or N-methyl-morpholine at an

ambient temperature. The compound obtained from Ia is reacted with a cyanating agent

like NaCN in the presence of an aprotic solvent like DMF at 100-110°C for about 12-15
hrs to obtain a compound (Ik).

ITa. Compound Ik is reacted with hydroxylamine hydrochloride to form amidoxime, which
upon reaction with trimethylorthoformate in the presence of a catalytic amount of camphor

sulfonic acid. Final deprotection yields compound 14.

The obtained intermediate compound 14 is reacted with chloroacetylcyano pyrrolidines to

form the corresponding final compounds according to Scheme I.

It is understood that in any of the above schemes any reactive group in the substrate

molecule may be protected according to any conventional procedure known in the prior art.
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at roomtenperature for 72 h and then heated to 60 C,

for 2 h until nost of the nitrogen di oxi de evaporat ed.
we@esssepd tric acid was distilled off under repPCIERR007/000830

pressure. The light yellow oil solidified upon cooling

(N3 adduct of the hydroxyketone). Water (40 nL) and

cone. HSO4 (98% 15 nL) were added. The resulting

cl ear yell ow solution was heated on the steambath in

a hood (nitrous fumes) for43T h. The solution was then

cool ed and extracted with a 2:1 m xture of n-hexane

and di ethyl ether to renpbve unreacted adanant anone (1.0

g). The acid | ayer was neutralized with 30% aq. NaCH

solution, and while warm extracted with chloroform
Sult-gﬁ‘l% RYteb@nd gro‘&ﬁﬁ QompHR fesaryy@stiedetlstlylh Immlﬁ)xymethyl triphenyl

sol ution, and concentrated I n vacuum The cr

m"tbﬁg bqwlwsar@pgadou“ﬂ@detp rfogitecprofertiop{of haﬁ@xwlsszraalée%g hydroxy
a unty;| I

oo SR RS Syt B i
anilBrohdrd s )&cé‘tdlaplﬁf&:&m Zor@r]@ehyhfese Ikeltal Qr(ﬂeqjlo(l?fﬁ%teto&ﬂ iTe methods

MR. 278. 8- 300 C(
for ttepiorptign end remey ag%%%ggl?%gﬁmngz HERR %%nz'gﬁfﬁéwﬁmle to be

pro!fli’?;«_igg{'ﬁi%’e%??m%g‘?w g ahy) 5, o] (Ng/g(czgg) g?_gﬁfzd@,

29.5. Step Il: To a stirred solution of conmpound

Alsgé\:%g;g%goi{ t%gggﬁ%;tl%aagl g%g}@ gtoPP f}%u&VS%%mﬁgl)eV?rf %1re]recls a leaving

groglg itqn&?bg’ sélbote®Rorh B RrduP¥thiprisiRehalogersf(1iRE chlbfité, efomine), o-

After stirring the reaction mxture for 5
toluehe sitlplsorad, ormethyl sulphoniyk.ef | uxed for 4 h. The reaction
m xture was cooled to OC and sat. aq. NaHCO3 (76 nlL)

was added over a period of 30 mnutes. Two | ayers were

TheSRBR6i8b86ks dfifige iRAMas haypatingas thid ihaeitie may be ptepared by using
and the conmbined | ayer was washed with water and

readspithdn deiresinglpepnantnare BTRaISHBIE PRORESY AEICLey dipssible or by
conga %tﬁg %a%h ﬁl 1111J gé{ege?l‘%%ﬁggea?éﬁ Al f}@tsqm’cﬁélf‘ sffigle enantlomer

arran as a whi'te solid in 80%
formi @l reMlﬂng&Be HhitfroGtembizomers by conventional methods. Some of the

preferred methods include use of microbial resolution, resolving the diastereomeric salts
formed with chiral acids such as mandelic acid, camphorsulfonic acid, tartaric acid, or
lactic acid wherever applicable or chiral bases such as brucine, cinchona alkaloids, or their

derivatives.

The pharmaceutically acceptable salts can be prepared by reacting the compound of
formula I with about 1 to 5 equivalents of bases such as alkalimetal hydroxides, alkalimetal
alkoxides, calcium hydroxide, or magnesium hydroxide in protic or aprotic solvents like
methanol, ethanol, propanol, IPA, ether, THF, dioxane etc. Alternatively, wherever
applicable acid addition salts are prepared by treatment with acids such as hydrohalic acids
like HCl, HBr; nitric acid, sulfuric acid, phosphoric acid, p-toluene sulphonic acid,
methane sulphonic acid, acetic acid, or citric acid in solvents comprising at least one

selected from ethyl acetate, ethers, alcohols, acetone, THF, dioxane, or mixtures thereof
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(MHl) 227; IR (cm1): 2921,2853, 1717, 1446, 1060,

758, 698. 1H NWR (CDA 3) 300 MHz d 7.37-7.30 (m 4H),
wQ2@6A73630 (m IH), 2.70-2.63 (m 2H), 2.30-2.PCY/1B2007/000830

HH). 13C NMR (CDA 3) 75 MHz d 217.8, 147.8, 128.3

(2C), 126.1,124.6 (20, 46.9 (20, 44.3 (2C, 41.9,

35.9, 38.4 (20, 28.0. Step Ill : Freshly prepared

nmet hyl magnesi um i odi de in t4r1er (1M 85 ), was

added through a canol a to 5-phenyl adamant an- 2-one (9.6
g, 42.5 mmol) obtained in step Il, in THF (85 nL) at
Q0C. After stirring at 0 OC for 0.5 h, the reaction
m xture was quenched by adding sat. agq. NH4C
solution. The organic |ayer was separated and the
aqueous | ayer was extracted with diisopropylether. The

d organi.c |ayers wat er an
Dl&"aeﬂtv STapPES 3 &rcomy BEEHT ESFuA R of fireisnl Bivention may be
fedBNEYSEIIZAES of ﬁ@%‘(ﬁﬁ)dﬁh&%ﬁ %ﬁnﬁl@ 1Qfd&} Bifferent conditions .For
- met hyl - 5- phenyl - adamantan-2-ol (9.9 g) as an

exmplevmalggg 8¢ iof comngondy ysed splventRor dlgein ooxuires. forfrecrystallization,

cr %;'I?Z’é}} t;%?d}ff%g Ly Hj‘”refalllgfé’zé) gereeh?océﬁ)g%e%nweé%gvery fast to
Ve@mﬂo’%\H) coohn@Gdﬂnﬂé) c(rmtalﬁkﬁtlonl 5}1 éxp'éZm%n’t eZld))mpil)uri’éZ to ambient
3) 75 d 150 128.1 (20,

teni%atvre i?zjbestn(@ey me}%n% it ﬂ?ﬂowe@ina)grawl ophiag etc3dhg presence of
2
ol P, DR rRlent SC o mymomhogs, kspigli probe NVR

spesbbsiopgdDHQ, TGAp Poiviier Xaﬁyghff%ﬁorﬂoﬂﬁhl ), dissolved in
a mxture of AcOH (76.3 nL) and THF (360 nlL) was added
dropwi se via an addition funnel to the ice bath cool ed

f . .
o A e R SN 0B e v

techmigueshsicherscurysallimticnufremywadvests SHObCIan pentahes diethyTdthker, isopropyl

ol B B PRI b AT B il somropan

wafef, 0 théir lcaMbinatiss, Watb@@oind NmaRS pudiikd by column chromatography

using alumina or silica gel and eluting the column with solvents such as hexane, petroleum

ether, dichloromethane, chloroform, ethylacetate, acetone, methanol, or combinations

thereof.

The present invention also provides pharmaceutical compositions containing the
compounds as defined above, their derivatives, their analogs, their tautomeric forms, their
stereoisomers, their bioisosters, their polymorphs, their enantiomers, their diastereomers,
their pharmaceutically acceptable salts, or their pharmaceutically acceptable solvates in
combination with suitable pharmaceutically acceptable carriers or diluents. The
pharmaceutical compositions according to the present invention are useful as antidiabetics,

hypolipidemics and antihypercholesterolemics.

Suitable pharmaceutically acceptable carriers include solid fillers, diluents, and sterile

aqueous or organic solutions. The active ingredient will be present in such pharmaceutical



10

15

20

25

brine, dried over Na2SO»4, and the solvent was renoved
under reduced pressure. The residue was dissolved in
woredohamsB4 (165 nmL), KOH (39.8 g, 300 mmol ) wasPemtid)7/000830
and them xture was refluxed for 1 h. The sol vent was
evapor at ed under reduced pressure and the crude
product was purified by colum chromatography to yield
compound 1-(1- phenyltricyclo[3.3.1.0
3' 7] non-3-yl ) et hanone (5049-g) in 59%yield as viscous
liquid, mz (M) 241; IR (cm 1) : 2924, 2867, 1697,
1445, 1356, 1223,757, 699. 1H NWMR (CDC 3) 300 MHz d
7.38-7.19 (m 5H), 2.86-2.80 (m IH), 2.59-2.50 (m
IH, 2.32-2.25 (m IH, 2.23 (s, 3H, 2.10-1.99 (m

com?ligltloﬂs i%oam’]ouﬁ% i\ﬂﬁm@ﬁ'ﬂ)to provie thedesiréd efifdd) as H@@HNMRabove Thus,
d, 211.7, 146.7, 128.2 (20, 125

for Q@C)admirﬁﬂraﬁonﬁ@egco@@@daga@ be 4:prrg)1n6415w17£h a4§11t41ble4@1131 or liquid

carr{f:r 301;:il oggﬁ%{ﬁ P&)e &aﬁ gy Cﬁ%g{tges( Ztaii@ Zﬂf)ﬂ]dgﬁs 1syrF}]os solut ons, or

Susﬂ&%llbﬁ% ﬁ?ﬂdé If ﬂlh@h@cefﬁh[eﬂ leompositionss, | magd ifri desmed oc[intam addltlonal
-Phenyltricyclo[3.3.1.0 J>/]non-3-yl)ethanone (8.0
Conpongus Y1k ﬂ)ﬁvwa@m%%?&eﬁsnorperxéﬁ’é?%ﬁ ion 1,

carbontetrachl oride (66 nL), acetonitrile (66 m.) and

water (100 nL), cooled to 0 OC, was added
Thegodiewipémninistation o2y 1% @al, hdsl muhhynam,cbucgalhsmd@ma(h intrpdermal,

chl d
tran; qgglrallr @? Rg)én‘rﬁ]:ag&& F?Cﬁﬁv@%‘?ﬁ d:u‘? m:{%}%}l% AR ?qugﬁgtg, iﬁ a}néethral intra-

mus%ﬁﬂlﬁ Slgﬂra{rfa%ﬁ ésoafn GphithalhitesolRRMIdr QA Jitilett, SviN@Seffictivélgdransports
I 1 sopropyl ether (100 nL) and stirred for 15

the mtnmtoempboncboé‘dulemrmn@nwam Waich inhibigs the JRPLY enzymatic activity

f. d
to tlgq]%pg(gélgﬁag ffegggc} m{rﬁacge aéZE?IP t glé?q x?%rﬁ?}ﬂ?t%gl &4l sbfxﬁ tcﬁglgr is used,
the ?%p%@uﬁh)maym@ P FGANbE tdb@étebr way b plackdores hivad2GMtimoapsule in
he sol vent” was evaporated under vacuum to obt

powgier enpeliat f@,marqru ihgamhe &t fam pRa frachp apa éﬁﬂeﬁﬁ%ﬂ? qfﬂﬁl&i carrier is
use@qt?lg g)g%gll(‘f. 'ﬁé@%ﬁﬁ%? bl fol Gy E}t}uﬁ oé}ﬁuls1|6|9 séit! gelatm capsule, or a
sterile injectable liquid such as an aqueous or non aqueous liquid suspension or solution.
For nasal administration a liquid carrier, in particular an aqueous carrier, is used as an
aerosol application. For parenteral application, suitable compositions are injectable

solutions or suspensions, preferably aqueous solutions.

A further aspect of the present invention is the use of compounds of the invention as a
pharmaceutical composition in a therapeutically effective amount for the treatment of
metabolic disorders, blood glucose lowering, for the treatment of type II diabetes, for the
treatment of impaired glucose tolerance, for the treatment of impaired fasting glucose, for
the treatment of obesity, for the prevention of hyperglycemia, for the treatment of

dislipidemia, hypercholesteromia, and hypolipidemia.

The compounds of the present invention are effective over a wide dosage range. For

example in the treatment of humans, dosages may be about 0.05 to 1000mg, and preferably
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The conbi ned organic | ayers were washed with brine,
dried over Na SO, and the solvent was renoved under
w0 eaaed3pressure to obtain 3-acetyltricyclo PCT/IB2007/000830
[3.3.1.03>7] nonane-1| carboxylic acid (4.0 g) as
off-white solid in 57%yield. MR 90-95.0 C. niz
(M+l) 209.1R cm 1 2935, 1694, 1413, 1357, 974, 746. 1H
NVR (CDCl 3) 300 MHz d 2.77-2.73 (m IH), 2.54-2.48 (m
IH), 2.44-2.34 (m |H, 240 (s, 3H), 2.18-2.09 (m
IH), 7.38-7.19 (m 5H), 2.86-2.80 (m IH), 2.59-2.50
(m IH, 2.32-2.25 (m IH, 2.23 (s, 3H), 2.18-2.09
(m IH, 2.06-1.74 (m 7H), 1.73-1.61 (m I1H). 13C NWR
(CDA 3) 75 Mz d 211.0, 181.3, 61.5, 50.3, 47.9, 45.9,
abod0. b 10 460 Mg et dBy. Bfe e&act&fbsﬁ e &&pefds &i g théde dadministration, on

3-acetyltri c%cl 0[3.3.1.0 nonane-| -carboxylic_a
the ’(hzfam’gequllPdA Ao mo‘ﬁshlahmfop ie sesplientihadppintyiqraga w{%e patient

Cehl e %,eﬂ‘l(elﬁg%b erf_éqg}gzg?é‘ﬁ{ea%wgct ﬁ‘:ﬁ? 221%?%0%&%%% &)reference and

expvishcg bathealhlysician imelthrg® Heoarthe srbjet &t aonsidered as hihumed being.
for 2 h. The volatiles were renoved under reduced
pressure and the crude product was purified by col um

TheC (MR L L8P ofn‘ﬂaﬁ*éﬁ 8Jr5‘d $ ¥l codapounds of the invention, which on

acetyltricyc 3" 7T nonane- I - car boxyl ate (2. 4
adng1)1strat1c913w@arg¢ d:hamloal soovsibh ch anetgholic I\MO):eSEQSS before desoming

actlyﬁﬁ% ééé%wggg@e%é@ 1g'§%ezr§¢|)suc Ogr%gn%%s % c511 35 ﬁqfurrcl_bonal derivatives

of c% urdH6f thlinvedition 2wiieh ZrdZeddily coiertiBle il vigo indblcompounds of
5205(m||—|),203160(m 8H). 13C NWR (CDC 3)
themevemamd 210.9, 175.3, 61.4, 53.4, 51.6, 50.5, 48.0,
45.9, 45.6, 42.6, 41.9, 36.8, 35.9, 26.4. Step Ill: A
m xture of nmethyl 3-acetyltricyclo[3.3.1.0

The3invéritivncdlso bndvaigasses|thé active Me@boBted ofinid Formpduidsed the present
step I'l, 1,2-ethanediol (8.9 m), p -USA (47 ng, 5

invepbiony and benzene (36 m.) was refluxed using a
Dean- Stark apparatus for 1 h. The reaction m xture was
cooled to roomtenperature, 10% ag. NaHCO3 (36 nlL) was

AssayldeDipeptidyltpeptidase IV ayevity

The inhibition of proteolytic activity of DPP-IV was assayed by following the hydrolysis
of  Ala-Pro-7-amino-4-trifluoromethylcoumarin ~ (Ala-Pro-AFC) and fluorometric
quantitation of the liberated AFC. Human recombinant DPP-IV (expressed in insect Sf9
cells) was used for the assay. Test compounds were dissolved in dimethyl sulfoxide
(DMSO). Generally, the enzyme (about 20 ng/ml in 100 mM Tris-HCI buffer, pH 8.0) was
preincubated in the absence (1% DMSO) and presence of various concentrations of the test
compounds for 15 min at 37°C. The reaction was initiated by the addition of 20 pM Ala-
Pro-AFC and further incubated for 30 min at 37°C. The AFC liberated was measured in a
spectrofluorometer with excitation and emission wavelengths set at 400 nm and 510 nm,
respectively. Results are expressed as percent inhibition of enzyme activity. A reference

standard (a known inhibitor of DPP-IV) was always included in the assay.



wer e separated. The aqueous | ayer was extracted with
Et OAc. The conbi ned organic | ayers were washed with
whedionel3ess i ed over Na2SO4, and the sol vent wasPCT/IB2007/000830
evapor at ed under reduced pressure to obtain nethyl
3-(2-methyl-1,3-dioxolan-2-yl)tricyclo [3.3.1. 33" 7]
nonane- 1-carboxylate (2.2 g) in 93%yield as viscous
liquid, mz (M) 267. IRcm1 2954, 1731, 1698, 1460,
1236, 1046, 752. 1H NMR (@3c 3) 300 MHz d 4.07-3.94
(m 4H), 3.66 (s 3H), 2.44-2.36 (m2H), 2.27-2.18 (m
IH, 2.12-2.02 (m IH, 1.94-1.81 (m 8H), 1.30 (s,
3H).Step 1V: Methyl 3-(2-nethyl-
1, 3-di oxol an-2-yl )tricyclo[3 .3 . 1. 03>7] nonane-
Thelc g@ﬁi@é' 3k ethb2pséht thvedticATOkdreoBSidnesl infitst EPPPIM |, induced
in THF (15 nL) was added slowy under N atnosphere
fluotdscanegwith idhibitorngortstantsan argnge afidioah 8i5eM tsr SQUnM Hn a preferred

0,32 8. 64 1) in.ether ¢ ' :
rongleo e inghinds o TEC ploselt by irtoffbd DPERY Bifub} Huorggoenca with
inhiBiteWt EsnsERtOLE HuND. BENRhAJ0KM adliihi Drmed peferredqrange the

NH4AC solution (9 nl), fall owed Ry,lhl%%ﬁ»lsolution ggh..
comppyndsref thepresentdryestoninhibiied WBBIG indupedyilugrescgpes with nhibitory

i nutes before it was filtered

‘”“#%ggggﬁkg&ga 8#k§gg}te. The organic | ayer was washed

with brine, dried over Na2SO4 and the sol vent was

evapor at ed under reduced pressure to obtain

[3-(2-Methyl -1, 3-dioxolan-2-yl)tricyclo

[3.3.1.03" 7] non-1 -yl ] methanol (1.9 g) in 94%yield as

viscous liquid, mz (M) 269; IR cm1 3436, 2936,

1634, 1459, 1373, 1309, 1047, 757. 1H NMR (CDC 3) 300

MHz d 4.15-3.80 (m 4H), 3.53 (s 3H), 2.50-2.30 (m

2H, 1.90-1.30 (m 10H), 1.29 (s, 3H). Step V. To a

sol ution of

[3-(2-Methyl -1, 3-dioxolan-2-yl)tricyclo[3.3.1.0

3' 7] non-1yljmethanol (2.0 g, 8.47 mol) obtained in

step IV, in THF (35 nL) at ice bath tenperature, was

sequentially added triethylamne (3.5 nL, 25.4 mol),
DMVAP (52 ny,
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0.42 mmol ), and net hanesul fonyl chloride (0.97 niL,
12.7 mol ). After stirring the reaction mxture at the
wae200/113eperature for 0.5 h, it was diluted w PECT/VERDEV000830
and extracted with Et OAc. The conbi ned organic | ayers

were washed with brine, dried over Na2SO4 and the
sol vent was renoved under reduced pressure. The crude
product was purified by colum chromat ography to
obtain title conpound [3-1{#Methyl -1, 3-di oxol an- 2-yl)
tricyclo [3.3.1.03>7] non-1-yl] nethyl nethane
sulfonate (2.4 g) in 90%yield as viscous liquid, mz
(MHl) 317. TR cm 1 2954, 1461, 1356, 1216, 1174, 1048,
756. 1H NWR (CDCl 3) 300 MHz d 4.15-3.90 (m 4H), 3.00
As §ovwdth the2T4de Bel36, (1o e?('a'l)ngle% <8&tell perlt iahiBidbn of DPR-IV. 42
(m 8H), 1.29 (s _ 3 13C NMR (CDCL3) 75 NHz d 112
76. 8, 64.95  64.9, Sfﬁﬁ,vahll@. 6, 3?'50 3, 4&. 9, | 4o walugp 9
39. $Compoynd 36. 7, " 3, 3\ 20. Prepar BRI {3:1 (ter
- but oxy carbonyl) am nﬂolYI tricyglo [3.3.1.0 !
] nonEkayplenet hyl net Banesul f onatExaiphpld . [T7a
suspension of NaH (80%dispersed in nuwol |3 36 g 2 |
t nmbExamplePHE (84 n| 28 cool ed f&xeBwlnk h [tedfber at ur e

was [added sotuttoh—gf [3-(2-““',rn' 3=
yl) 1 ﬁ?‘%’?gﬁe? [3.3.1. 355‘5;‘1 non- | - yI'T e %éalng; (?0. 0 g,
42. Opammble 4 as obtal ned in prepa@Exaipn®@ stEp 1V) in

THF (84 M) via a syringe over {a period of! 30 minutes

Af t ¢ExemplerS ng the [éhction miyHxeaPlo?] 30 6f-Putes at

r oom-temerature, RBuAN—(037 —1 O qmof S
sequgﬁ?lingﬁlfg added; ? | owed by%ﬁign?}ﬁ%ﬁrom cp(IeVd(S.O |
42, EBEHE%])e-7 The reatgpon m xturnes 18%3 med1t.® room

temperature and stirred for 16 h until TIC revealed

conpEsaiple &f the red2tion. Aft|dixagwdt 2hg tHY reacti on

m Xtgre—tpgce bathrtengperature s €Xces W
querh@‘ﬁ%‘?j‘pg’f addi ng AT aq NI—|4CIEX§8}pE ilzson. e two

| ay e EgaMBlcel0Separ at edz@nd the dq@iefipte 26y er2mas
extfacted wth Ft QOAc. The caonhbilned organici |l ayers were

N

was hExampient 1 20 Example 27 30
Example 12 5 Example 28 30
Example 13 300 Example 29 ~30
Example 14 6.4 Example 30 ~32.4
Example 15 4 Example 31 21.0
Example 16 0.95 Example 32 53.6

The following examples are provided to enable one skilled in the art to practice the
invention and are merely illustrative of the invention but do not limit the scope of the

invention.
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brine, dried over anhydrous Na2SO4, and the sol vent
was evapor at ed under reduced pressure to obtain a
w@rewdalyseact i on mass, which was purified by coPCmmB2007/000830
chromat ography to yield
2-[I-(benzyloxynethyl)tricyclo[3.3.1.0
3>7] non-3-yl]-2-nethyl -1, 3-di oxol ane ( 11.0 g) as
viscous liquid in 80 @6y|elg mz (MH) 329; 1H NWR
(CDA 3) 300 MHz d 7. 38- (n1 5H), 4.50 (s, 2H)
4.02-3.92 (m 4H), 3.24 (s, 2H), 2.38-2.30 (m 2H)
1.88-1.71 (m 2H), 1.70-1.60 (m 4H), 1.55-1.39 (m
4H), 1.27 (s, 3H). Step Il; A mxture of
2-[1-(benzyl oxynmethyl )tricyclo[3.3.1.0
3'7]nn-3-yl]-2-nmethyl -1, skqﬁhﬂmﬁuane (2 6 g9, 7.9
mol ), p- tolueneslfonlc acid (0.3 mol ), and
acetone (31.6 Bhe\%]én?@ﬂq[éﬁe]dof &)‘?on43'bfl)eﬂ1h@f\¢ol atiles
were renoved under vacuum gnd the residue was dil uted
with Et OAc, washed with HCCB and brine,
dried over Na2SO4, and )Ivo *was evapor at ed
under reduced pressure to|obtajn 1-{1-[(benzyl oxy)
methyl Jtricyclo [3.3.1. @2 non- 3-yl } et hanone (2.1 @)
as a viscous liquid in 9 ield, mz (M) 285; 1HNWR
(CDA 3) 300 MHz d 7.40-7722 (m 5H), 4.50 (s, 2H

Stef Zédgl%an%ﬂ%ne @2 f%ﬁ&?%%azﬁﬁ)dei %gée?ls%%%\% %Wcid (98%, 100

mL)} abfte(tdth tedhperadur€ ovéia Gedi®bof H) mifhite The lredctid ndixture was stirred
m xture of NaOH (30.6 765 mml&9 H20 &){55 ni L) and

at rpomp t§MpRERHEC (@1731h)anétt orclecatas o G0k dpnR dr entilaBosh @ dlp nitrogen

le%d% egé}?pr%%:gi‘ Ex g? gug (&m%g)r] %2 (gstzﬁ ﬁ g‘P{i)% Vaeélgce{a] éorggsglse'. The light

yellolat il g@h(ﬁﬁédltlpdmcdbﬂm Dy aﬁﬂlhm RE Yhebpdroxyiketoyik]. Water (40 mL) and
tr| cs(cl 0 non- 3-yl } et hanone (14.5 g, .51.0

fi/o 45 IﬂLbWﬁWead@sq The regylting elepayehlopesabiasion wagheated on
thequ@anE %3[71# h?g }[qqcf&t %ﬁoﬂ@ﬁn%szq&al l N, PRE mﬂbﬁ Wast theﬁncg)oled and

stirre e reaction m xture was cool ed t
extractedbatith tae2permixiure afidn-heeamehend byicthghbting At:Cﬂekn(o#é Unreacted

7 I The . n r I
adanmLantangrsle . g% The eeic1d ?gfetr va?as n@u%(rgllilze% V\ﬁﬁ 38$/ W elga&f{ solution, and

while warm, extracted with chloroform. The extracts were combined, washed with brine

solution, and concentrated in vacuum. The crude product was dissolved in CH,Cl, (15 mL)
and hexane was added until no more precipitate was formed. The solid material was
isolated by filtration and dried to get 5-hydroxy-adamantan-2-one. Yield: 9.0 g (70%).
Solid; M.R: 278.8-300 °C (decomposes) m/z (M+1) 167; "H NMR (CDCl3) 300 MHz &
2.70-2.55 (m, 2H), 2.36-2.32 (m, 1H), 2.11-1.93 (m, 10H). '*C NMR (CDCl;) 75 MHz &
217.0, 66.7, 46.7, 46.6, 44.7 (2C), 43.8, 37.9 (2C), 29.5.

Step II: To a stirred solution of compound 5-hydroxyadamantan-2-one (10.0 g, 60.2 mmol)
in benzene (180 mL) was added trifluoromethanesulfonic acid (5.3 mL, 60.2 mmol) over a
period of 30 minutes at r.t. After stirring the reaction mixture for 5 minutes at r.t, it was
refluxed for 4 h. The reaction mixture was cooled to 0°C and sat. ag. NaHCO; (76 mL)

was added over a period of 30 minutes. Two layers were separated, the aqueous layer was
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water, extracted with Et OAc, the conbi ned organic
| ayers were washed with brine, dried over Na2SO4, and
wo b@78ad6sent was renoved under reduced pressurBCT/B2007/000830
obtain 1- [(benzyloxy)methyl]Jtricyclo[3.3.1.0 "'
] nonane- 3-carboxylic acid (8.0 g) as white solid in
556%yield mz (MI1), 285; 1H NWVR (CDA 3) 300 MHz d
7.40-7.22 (m 5H), 4.50 (s,_2H), 3.27 (s, 2H
2.70-2.62 (m IH), 3.47-3.38(m IH, 2.16 (s, 2H),
2.12-1.98 (m 2H), 1.90-1.55 (m 7H), 1.50 (dd, J =
3.0, 11.0 Hz, IH). Step IV.: To a stirred m xture of
| -[ (benzyl oxy)methyl Jtricyclo[3.3.1.0 3'7] nonane- 3-
carboxylic acid (1.8 g, 6.3 mMvl) obtained in step
extradted withedtliy laadithecd@bifiedrlayed &a9 wasidd) withh 6 atc@| ané eine 28ried over
erature was added

i ce_bat h
aﬂ@%ﬂ@%&)ﬂﬁgﬁ% %ﬁ% rt@ffe g@wlﬁéN%Sl‘?‘@Pﬁ*@,tedswy@r dediced prgsgure to obtain 5-
! . o o
PhEEAfdnoR Kol £101R3) 18RS Sole [y s FHERIM R 383060 °C. iz
(Mt 22 2dBt (cmil): 292¢,286RClt7I1 BN1 446X 1060 m&,ss%rngmﬂ\ekr(emmg 300 MHz

a separatory funnel and washed with water. The organi 23
8 T3ldr0ans 4Di 726019 (o Ud, 26-2-85 1 PO 2505w, 112D, £C NMR

(oY A0 A28, T P T et o P08, 143 0, 1.,

358¢h8lufzey 28ioth 2N BCHSO4 to pH 2, extracted with
et her, the aqueous |ayer was basified with ag. NaOH
solution (50% w v) and extracted with chloroform The

SOSN8 0 AR URLSaf A0 BY B (1,5, v st
throeglue edngla eés Sustenyladaharsim 24onk (PSNZYADX YWmoBtddydided in step 11, in
ol o P A b S o b e ey St by
addzw.i% %ﬁz J(E g\ﬁ%‘%}l%lﬁﬁ)@i’%éﬁc@ olrg58]1111§ ?aaf:?gv&ﬁ @pfxa?esdza?[lmdgtge Fﬂf@o’us layer was
extradied witly Giigoptepylether7Bhe cdmbided drganik layés Herd @ashediayith water and
bnﬁlu—l:jb[d(nlggtr?gf% %ﬁ{v}?@? ﬁ\fj{#{)&%&iﬁ% F(é{/ O_rt]ix?a% removed under reduced pressure
to SbtAinNPAIhyA-Aphdi9]-adamantan-2-0l (9.9 g) as an off-white solid in 97% yield.
M.R: 98-100.4 °C. m/z (M+23) 265; '"H NMR (CDCls) 300 MHz & 7.42-7.28 (m, 4H),
7.24-7.18 (m, 1H), 2.47-2.26 (m, 2H), 2.14-2.09 (m, 3H), 1.96-1.70 (m, 6H), 1.61-1.57 (m,
2H), 1.42 (s, 3H). *C NMR (CDCl;) 75 MHz & 150.0, 128.1 (2C), 125.7, 124.8 (2C), 73.3,
44.0 (2C), 40.5 (2C), 39.6 (2C), 35.9, 32.0, 27.6.

Step IV: 2-Methyl-5-phenyl-adamantan-2-ol (20 g, 82.6 mmol) obtained in step III, (86 g,
355.4 mmol), dissolved in a mixture of AcOH (76.3 mL) and THF (360 mL) was added
dropwise via an addition funnel to the ice bath cooled NaOCI (4%, 3.5 L) solution over a
period of 15 minutes. Solid #-BusNI (13.1 g, 35.6 mmol) was added and the reaction
mixture was stirred for 1.5 h. The two layers were separated, the aqueous layer was
extracted with diisopropylether and the combined organic layer was washed with water and
brine, dried over Na;SO4, and the solvent was removed under reduced pressure. The

residue was dissolved in methanol (165 mL), KOH (39.8 g, 300 mmol) was added, and the
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(0.82 g, 3.2 mmol) obtained in step IV in

di chl oronet hane (13 nlL) at ice bath tenperature was
w@daed13B88N (0.67 nL, 4.8 nmol) and diterti ar yPCT/IB2007/000830

but yl di carbonate (0.77 g, 3.5 mmvl). After stirring

the reaction m xture at roomtenperature for 1 h, the

vol atil es were renoved under reduced pressure and the

crude product was purified gy col utm chr omat ogr aphy to

obtain r t-butyl [I-(benzyp Xy methyl) tricyclo

[3.3.1.03 7] non-3-yl ] carbamate as a viscous |iquid

(1.0 g) in 88%yield, mz (M) 358, 1H NVMR (CDC 3)

300 MHz d 7.37-7.24 (m 5H), 4.49 (s, 2H), 3.25 (s,

2H), 2.48-2.38 (m |IH), 2.37-2.30 (m IH), 2.10-1.87
mlkime R reflhx 82 {dk. 16H. Th‘a scﬂ‘#@nx whs @Vapor@ed (nglerGeflyced .piebsure and the

crp! ?@E?ﬁ%yl%gymﬁ i bR Bigohy | gomield gppound 1-(1-
Lo?¥ . .
phé}t}f!L ﬁ%ﬁé[gpd/ 8; (]%on /62 .efHXHJ)ﬁeng(g gﬁ‘ 8l 59'_9|_6 %RPYS ‘v;hé:g%?ghuld. m/z

(Mv'vé\)sMhdﬂi eqop )i 8624yi 28671 7oall4|45»oh35160r1223 ﬁ57 1&9@ H NMR (CDCls)

ol S A0 A2 1 38 B RS AR (o, 1),

QJ[@r(§5ﬁ—W 9.1001 9@;} By, el@()—b“@%x\ng 4IiI),Ol.78-l.71 (m, 1H). *C NMR (CDCls)

(hydr oxynmnet Ytticyclof 3.
75 3MHE dodt B7,y14}6:hr 1%@(%3)3@2537 (261 d24.7, 649 80.2C19TGYTi% 45.7, 424,
354;}%125‘? mz (M) 268; 1H NVR (CDC 3) 300 MHz d
428, 5000 br), IH), 3.45 (s, 2H), 2.50-2.40 (m |H),
2.40-2.33 (n1 IH, 2.05-1.87 (m 4H), 1.80 (dd, J =
2.4, 10.3 Hz, IFD 1.65 (dd, J = 3.0, 10.0 Hz, IH),

1.54-1.40 (n1 1. 45 (Psgpagdtion 21. 37 (dd J =
a7 ution of
PApbiri gkt a&%xﬁwﬂﬂ W EgRBpa g img Ry ofiSigsonate

yljcarbanmate (0.65 g, 2.45 gnol) obtai ned in step VI

in THF (10 nL) at ice batr' per@i uke, was

sequential ly added Et 3N ‘v 7~35 mmol ), DMAP (20

nmg, 0.16 mmol), and net | fgnyl chloride (0.29 ni,

3.7 mmol ). After stirring-’the reaction at the sane

tenperature for 0.5 h; Ms{t was diluted with water and

f.r Ctaes 1rre 1)|(Etur Gf I-H?Phenyltncyclo[?; 3.1.0*"Inon-3-yl)ethanone (8.0 g,

33.3 mmol) as obtained in preparation 1, carbontetrachloride (66 mL), acetonitrile (66 mL)
and water (100 mL), cooled to 0 °C, was added sodiumperiodate (31.9 g, 149 mmol) and
ruthenium (III) chloride hydrate (0.44 g, 1.7 mmol). The reaction mixture was gradually
warmed to ambient temperature and stirred for 2 h. The reaction mixture was diluted with
diisopropylether (100 mL) and stirred for 15 minutes to precipitate black RuO,. The
reaction mixture was then filtered through a pad of celite and the organic layer was
extracted with 1N NaOH solution (3x25 mL). The organic layer was dried over Na,SOy
and the solvent was evaporated under vacuum to obtain unreacted starting material (3.04 g
12.67 mmol). The aqueous layer was acidified with conc. HCI and extracted with EtOAc.
The combined organic layers were washed with brine, dried over Na;SOs, and the solvent

was removed under reduced pressure to obtain 3-acetyltricyclo [3.3.1.0*"Inonane-1-

carboxylic acid (4.0 g) as off-white solid in 57% yield. M.R: 90-95.0 °C. m/z (M+1) 209.
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conmbi ned organic |ayers wer washed with brine, dried
over Na2SO4, and the sol vent was renoved under reduced
w@e@3swead The crude product was purified by cpdTImB2007/000830
chromat ography to obtain title conmpound
{3-[(fer/~butoxy carbonyl) am no] tricyclo
[3.3.1.03 7] non-1 -yl }methyl methane sulfonate as a
viscous liquid (0.84 g) in 100%y| eld, mz (M) 358;
1H NMR (CDC 3) 300 Mz d “#2%76 (s (br), IH), 4.02 (s,
2H), 3.01 (s, 2H), 2.99 (s, 3H), 2.54-2.44 (m 1H),
2.42-2.35 (m IH, 2.20-1.87 (m 4H), 1.82 (dd, J =
2.2, 10.5 Hz, IH), 1.76-1.58 (m 4H), 1.57-1.48 (m
IH), 1.45 (s, 9H). Preparation 4 Benzyl

IR ¢~ (o33 gmphany) 1357, 974, 746. 'H NMR (CDC13 300 MHz & 2.77-2.73 (m,
hexahydr o- 2, 5- net hanopent al ene- 3a§ é& car bamat e
H),t%

1H)S2SA-2.48 (10 YD Riddr2. Bt fnut ), (2-20 L i00r(an, i16h, *7.38-7.19 (m,

sS4 Y58 SRRE B, P12 sk 18 P LS 16200 o

1H)a9lo@ (%4 ImB4H3t 1.22-10D (mand). P&c MR (dASY1;)as Mﬂdeadzu 0, 181.3,

wse to a stirred sol ution of
61. 5 -5()133 ARENIA.2r45e8, 2], 319, 30.8, B>q,|20eh- 3- yl ) et hanone
(240 ng, 1.0 mol ) obtained in preparation 1, in
nitromethane (4 nL) at 0 OC. After stirring for 2 h,

teﬁ hﬂ rRAGLARR/ Y EIB[ X3 M8 |perdred -tabexyliee acidl @2.4ageril.4 mmol)
extracted wth Et CAc, the conbined organic | aye

obtwdelmhledn WeGHpASHaL X sgoleditedoobath Igpeaire:Tias {2ded acetyl
iy I PNt SR BRI o room
temp&aaira arhd §tirred4on hr Théreolytilet Weoeynehm)[vad 8nder@ediced pressure and the
ol e UL 8 S R o o

%%%%«%g@%ﬁ Oﬁlg&gnéqln%rbol%ﬂak (214 %2 in 93% ﬂ)@ﬁlsas 41%%1q\)u1d m/z
(Mtl)&ﬂ R em?1995321 %8, 268& 14611034, 1578, 7551& éﬂwwn%) 300 MHz

5 35556, b e o w1 263, ufs B B g oo . am,

2.189895 Lf 13192.082860 ERH). PEAAVROfeBCy 750tz 410.9, 175.3, 61.4,

53.4,51.6, 50.5,48.0, 45.9, 45.6, 42.6, 41.9, 36.8, 35.9, 26.4.

Step III: A mixture of methyl 3—acety1tricyclo[3.3.1.03’7]nonane-l—carboxylate 2.0 g,
8.9 mmol) obtained in step II, 1,2-ethanediol (8.9 mL), p-TSA (47 mg, 5 mol%) and
benzene (36 mL) was refluxed using a Dean-Stark apparatus for 1 h. The reaction mixture
was cooled to room temperature, 10% aq. NaHCO; (36 mL) was added, and the two layers
were separated. The aqueous layer was extracted with EtOAc. The combined organic
layers were washed with brine, dried over Na;SOs, and the solvent was evaporated under
reduced pressure to obtain methyl 3-(2-methyl-1,3-dioxolan-2-yl)tricyclo [3.3.1.0*7]
nonane-1-carboxylate (2.2 g) in 93% yield as viscous liquid. m/z (M+1) 267. IR cm™!
2954, 1731,1698, 1460, 1236, 1046, 752. "H NMR (CDCls) 300 MHz & 4.07-3.94 (m, 4H),
3.66 (s 3H), 2.44-2.36 (m 2H), 2.27-2.18 (m, 1H), 2.12-2.02 (m, 1H), 1.94-1.81 (m, 8H),
1.30 (s, 3H).
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di oxane (7 nL) at ice bath tenperature was added Br2
(3.2 nmL, 59.0 mol) and stirred for 5 mnutes. The

WO e tBeBd pobr om t e sol uti on was added dr opwi SECT/IB2807/000830
stirred solution of 1- [I|-(4-nitrophenyl)
tricyclo[3.3.1.0 3 7] non-3-yl]ethanone (3.0 g, 10.53
mol ) obtained in step |, in 1,4-dioxane (14 nL) at
ice bath tenperature. The reaction m xture was
gradually warned to r.t. and-after 1 h, it was cool ed
to ice bath tenperature and acidified with cone. HC
diluted with water, and extracted with Et OAc. The
conmbi ned organi c |ayer was washed with brine, dried
over Na2SO4, and the solvent was renoved under reduced
pressure to obtain |-(4-nitrophenyl)tricyclo

k0t ol RIS RSN ot P iy st

(2.?%:8.64?11%1} obfedrod AP¢ep 1693 THP s nh%%a&ﬁ@@ed 4394y under N,
948, 839, 749. 1H NWR ( 3) 300 Mz d 8.16 (d, J =

atngoshee thromgh ardrapping funhel-t@a Suspepsiotof [2A 6 @.38g,( $rp4 mmol) in

I 2.89-2.5 m | 2.44-2. 3 . 2.23-2.03 .
et 15, 3% 155 Bt Romprtetasf T faglon Pixt pag s 138120 minutes
befoed Béing MuehcHed (B Addifi@P BE RN, Jaly NEW,CH @bfBitidn ¥9 QnL%, followed by 1IN

3>7] nonane- 3-carboxylic acid (3.0 g, 10.45 mol
Naght solnden (h mitegnd the rpapticpanixtyre was Sfingd ot saemderparature for 15

. . 14l ) e ' j :
i ettt € off e DT ST RN R By BB e with
bringtdrict e NSO 400 thd btﬂ;/dér&azcﬁsi;@apdfhﬁeﬂ unhéel}/mgqupmﬁutdxo obtain

45C an fter stirring for_ 2 i-t was cooled again to .
[3-(%M6393ﬂ?%-é%eﬁat2uﬂémcmlp 3 4d 9" IngrokeyHimethaolddl i Bwneaf % yield

. ot | .
o P g T G P R S PR Rt 1047, 757,
'H diRAICD lg)y300 Mils dvas58 BOvint, HH)f 3.68 (s BIH), @5052.00 (m 2H), 1.90-1.30
2504, ?ndkbhe sol vent was renoved under reduced
(Mt @0 128 @:3Hbt ai n |- (4-nitrophenyl) tricyclo

[3.3.1. 38" 7] nonan-3-am ne as an off-white solid (2.0

g) in 74%yield. MR 201.0-205.9 0C
Step V: To a solution of [3-(2-Methyl-1,3-dioxolan-2-yl)tricyclo[3.3.1.0*"]non-1-

ylJmethanol (2.0 g, 8.47 mmol) obtained in step IV, in THF (35 mL) at ice bath
temperature, was sequentially added triethylamine (3.5 mL, 25.4 mmol), DMAP (52 mg,

0.42 mmol), and methanesulfonyl chloride (0.97 mL, 12.7 mmol). After stirring the
reaction mixture at the same temperature for 0.5 h, it was diluted with water and extracted
with EtOAc. The combined organic layers were washed with brine, dried over Na,SO4 and
the solvent was removed under reduced pressure. The crude product was purified by
column chromatography to obtain title compound [3-(2-Methyl-1,3-dioxolan-2-y1) tricyclo
[3.3.1.03’7]non-1-yl] methyl methane sulfonate (2.4 g) in 90% yield as viscous liquid. m/z
(M+1) 317. IR ecm™ 2954, 1461,1356, 1216, 1174, 1048, 756. 'H NMR (CDCls) 300 MHz
0 4.15-3.90 (m, 4H), 3.00 (s 3H), 2.44-2.36 (m 2H), 1.89-1.79 (m, 2H), 1.78-1.42 (m, 8H),
1.29 (s, 3H). *C NMR (CDCl3) 75 MHz & 112.1, 76.3, 64.95, 64.9, 57.3, 46.6, 45.3, 44.9,
44.5,42.9, 39.8, 36.9, 36.7, 36.3, 20.
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mz (M) 259; IR cm 1 3435, 2941, 1643, 1596, 1518,
1400, 1349, 1013,750. 1H NVMR(CDC 3) 300 MHz d 8.14 (d,
wQ260781834Hz, 2H), 7.39 (d, J = 8.8 Hz5 2H), 3.FOFB26@7/000830

(d (br), 2H, 2.62-2.50 (m 2H), 2.38-2.23 (m 3H),
2.15-2.0 (m 3H), 1.95-1.60 (m 4H). Step IV: To a
stirred mxture of I-(4-nitrophenyl)tricyclo[3.3.1.0"
] nonan-3-anmne (2.0 g, 8.0 |) obtained in step Il1,
K2C3 (3.5 g, 24 mmol ) in"PAF (80 nilL), cooled to

i cebath tenperature was added benzyl chl orof ormate (50%
wv in Toluene, 2.2 nL, 12 mol ). After stirring the
reaction mxture at r.t for 2 h, it was diluted with
wat er and extracted with Et OAc. The conbi ned organic

| ayers were washed with Ihrbpeatiohrd ed over Na2SO4, and
%hf sol vent was rempved under_ reduced pressure to
{Strgitoulnsysarbonyl) amingk trisyme /31 -Onclrarn! dyl msthsl metheaesylfonate
pental en-3a(l H -yl] carbamate as an off-white solid
(2.2 g) in 70%yield. MR[] J04.1-105.9 C mz (M)
393; IR cm1 3440, 2952, N MBoc 1349, 1216, 757;
1H NMR (CDA 3) 300 Mz o 8RZ (d, J°% 8.8 Hz, 2H),
7.50-7.27 (m 7H), 5'%&' 0 (s (br), 2H), 2.65-2.55
(m IH, 2.50-1.55 (m™P1H). 13C NMR (CDA 3) 75 M4 d

s ers i3 g bty 493 s gy e o4

coal@d 3¢ 48 .tBth 4anpcrddrs was7added St spluiion T [3-@-Methgitt1,3-dioxolan-2-

yl)ﬁ%&%:[?ﬁeﬁ 3r,]7 en%f_%{]éie&é@&ia@@&&t%.%ﬁgnol) (as obtained in preparation 2
N , | i i « .

SeB N 8 8¢ UPLR, { e SYA 39 nihpL R fiing i

reagipeih g fgr 30 anipttes whsoem detperstuire) ABWOIL (03.75g,91.09mBi0l) was

- 0.5 . D] ) he r tion,. .

s R A SRSy %D R 1 At bt misre

wasTiwatrtiéEtowasmae@pediire a d S ddeflaP €6 tuatiE TR eVdalddedoRishletion of the
through a snall pad of celite. The filtrate was

reaghoh ot etetPalingethe risagiioadmptams ior e hath tteraperagirel exopgssNaH was
' j r e i C h

ool o9 AL 49 o SOICPLAAGh o, BByt an e

aqueves layer was extracted with EtOAc. The combined organic layers were washed with

brine, dried over anhydrous Na,SOs, and the solvent was evaporated under reduced
pressure to obtain a crude reaction mass, which was purified by column chromatography to
yield 2-[1-(benzyloxymethyl)tricyclo[3.3.1.03’7]non-3—y1]-2-methy1—1,3—dioxolane (11.0 g)
as viscous liquid in 80 % vield. m/z (M+1) 329; '"H NMR (CDCl3) 300 MHz & 7.38-7.22
(m, SH), 4.50 (s, 2H), 4.02-3.92 (m, 4H), 3.24 (s, 2H), 2.38-2.30 (m, 2H), 1.88-1.71 (m,
2H), 1.70-1.60 (m, 4H), 1.55-1.39 (m, 4H), 1.27 (s, 3H).

Step II: A mixture of 2-[1-(benzyloxymethyl)tricyclo[3.3.1.0*"]non-3-y1]-2-methyl-1,3-
dioxolane (2.6 g, 7.9 mmol), p-toluenesulfonic acid (0.3 g, 1.6 mmol), and acetone (31.6
mL) was refluxed for 4 h. The volatiles were removed under vacuum and the residue was
diluted with EtOAc, washed with 10% aq. NaHCO3 and brine, dried over Na,SOy, and the
solvent was evaporated under reduced pressure to obtain 1-{1-[(benzyloxy) methyl]tricyclo
[3.3.1.03’7]non-3-y1}ethanone (2.1 g) as a viscous liquid in 93% yield. m/z (M+1) 285; 'H
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anhydrous Na2SO4 and the sol vent was evaporated under

reduced pressure to obtain benzyl [2-(4-am nophenyl)
wheooahysso- 2, 5- met hanopent al ene- 3a( | H) - yl ] car bedmE1B20672000830

off-white solid (0.75 g) in 81%yield, mz (M) 363;

IR cm 1 3441, 2950, 1715, 1517, 1346, 1216, 756. 1H NWR

(CDA3) 300 MHz d 7.45-7.05 (m 9H), 5.20-5.0 (s (br),

2H), 2.65-2.50 (m IH), 2.50-2.40 (m IH), 2.36-1.57

(m 10H). Preparation 5 (28,55'

4S) - 1- (chl oroacetyl )-4-fl uoro

ryrrolidine-2-carbonitrile Step |I: To a stirred

sol ution of (2S,

4i ?) - 4- hydr oxypyrrol i di ne-2-carboxylic acid (13.1 g,

NMRl(Gth) B0V VEHLABRAO- OZEQO(nErLSH)c qojoe(:é 0H) 0£27as, mﬁqdm 2.62 (m,
acet¥_2 chloride (14.3 ) over a period

1HY; 247240 @aaldd), @rﬂﬁn{Sx?-Hb,eZ Qﬁlé’Q/\ﬁm ), tlci’?lrbéﬁn(m 7H), L. 50 (dd, J =

ttyne and stirred for 2 h. The volatiles were
3¢g@\%igluﬁ3der reduced pressure and the residue was
triturated with ether several tines to get nethyl

i ne- 2- |
Qg Rl e BiF e SENAORS rsb%d%%e@éwﬁ L1055 T8h) w4 Legipxane (51

m%}' %cl 1‘36 ﬁte%r&zj%e)tm%ﬁ?as %ﬂ%’ﬁ’r W%L?%Sg%gn%ﬁ)( gnd §f-i6rf3d for 15
miﬁut@5 Tld$ hypebrothitiezsdlifjon #ad @ddel] dbpwid2tdHa stirhed solution of 1-{1-
(FidTegAteeRV B eIk T 1 O arhatioaspes (4315 2§ mBop in 14
dld(iﬁhé 3 1%@9"%@&0% Ka‘ﬂi@ %I\r/x;x;fye}atﬁféo red r&r%tl@ﬁ: Iﬂ‘ﬁ,ﬁlr@‘é@@ %cr)ﬁu%hly warmed to
r.t. amﬁiyétrrrewefqrzl? hs "thg re@ctl(m nrnkt)lre Ve qoehadt fooiverbath uemperature and
auRe bR pe AT 107 RL PR PDh a8 atishal moice 6 dited with

watirhéitrased vaddBeOA, thd %ofn@ﬁiedltﬁléarﬁ@ ldydrs Wb \ﬁé&hé(ﬂ vwiSbrine, dried
filtered t hrough a sintered funnel and washed

overh Heetfer| gndnithe sefveat wahaempyadr andernaedusodmoessie to obtain 1-

[@%@ éﬁ%ﬂmﬁc&éﬁﬁgﬁwa@gﬁq{g%ﬁb&ﬂ sat ac% %§8| g\§ ds wﬁlte solid in

55% yield. m/z (M—1), 285; 'H NMR (CDCl;) 300 MHz & 7.40-7.22 (m, 5H), 4.50 (s,
2H), 3.27 (s, 2H), 2.70-2.62 (m, 1H), 3.47-3.38 (m, 1H), 2.16 (s, 2H), 2.12-1.98 (m, 2H),
1.90-1.55 (m, 7H), 1.50 (dd, J=3.0, 11.0 Hz, 1H).

Step IV: To a stirred mixture of 1-[(benzyloxy)methyl]tricyclo[3.3.1.0* |nonane-3-
carboxylic acid (1.8 g, 6.3 mmol) obtained in step III, triethylamine (2.6 mL, 18.9 mmol)
and toluene (25 mL) at ice bath temperature was added diphenylphosphoryl azide (1.5 mL,
6.93 mmol). The reaction mixture was warmed to r.t, stirred for one hour, and then
refluxed for 4 h. Upon completion of the reaction, the reaction mixture was transferred to a
separatory funnel and washed with water. The organic layer was stirred with aq. KOH
solution (50% w/v, 12.6 mL), and nBugNI (120 mg, 0.32 mmol) for 2 h. The reaction
mixture was cooled to ice bath temperature, acidified with 2N KHSO4 to pH 2, extracted
with ether, the aqueous layer was basified with aq. NaOH solution (50% w/v) and

extracted with chloroform. The combined organic layers were dried over anhydrous
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NaHCO f ol | owed by dryi ng over anhydrous Na2SO4. The
sol vent was evaporat ed under reduced pressure to
wobioaitmseB4 ght yel l ow oil which solidified undePCThigp07/000830
vacuum The resulting solid was triturated severa
times with hexanes. The solid was dried under high
vacuumyielding | -ter/-butyl 2-nethyl (2S,
4i ?) - 4- hydr oxypyrrolidine-|, 2-di carboxylate as a white
solid (24.5 g) in 100%y| ef@- (M) 245; 1H NMVR
(CDA 3) 300 MHz d 4.54-4.37(m 2H), 3.75 (s, 3H
3.70-3.40 (m 2H), 2.48-2.21 (m 2H), 2.13-2.0 (m
IH), 1.46 (s, 3H), 1.41 (s, 6H). Step Ill: To a
stirred solution of conpound obtained in step Il (24.5

NafB040anll th®lshlviet wa evapoedibd 8k Faditred Polistirelyy obeih ad(bénzyloxy)
-10 0C was added diethyl am nosul fur trifaoride (19.7
metpyl] wicyeloph?.y - Oo\iapnan-framien (b$2 2 ai visous ligmd in 51% yield. m/z

Ut} taiefol t r r

(M?Eﬁa%éegn at rooﬁwélscﬁgép gtl\ﬁ%le%?%?% fGﬁ h’ 'I'ﬁg?'esg)f: iglﬁl og.zj(s, 2H),
2.3723ue, Vi 200 B8L ited 3By, BUgHLTY (7, XIH)Y ¢.70f1.45 G @H),i 1640 (dd, J =

(300.g9) and solid NaHCO 3 (25.2 g, 0.3 nol). The two
29JH%EF& )-e separated and the aqueous |ayer was

extracted wth dichl oronethane. The conbi ned organic

| ayer was washed with brine, dried over anhydrous
Stepa?:SD4, a atidded kelutioh \o& nit-[(beszytexypmettiyljmbgclof 28l0 @2dinonan-3-amine

O G bimarboRangan oo B cadbbiyrasSaaetia Hfkiget bah temperature

wad h&&éﬁ%‘t&ﬁﬁ? 26’_7' (ngl), I% 8 ﬁg@%’]ﬁﬂ %llltgrtla%%oﬁt%/&ﬁcagboﬂa@e (017’p g, 3 5 mmol).

Aft@ldsjn‘nng the Ba@ion3n&turg @t foomy tempqya,tum: f551 @dtheyoiatge$weiz: removed

und\g[lr ﬁutzgcfl p%:éﬁugg an(% gmzezcrgge Pm%u%!fgs H@rﬁe% 5(%;&1@ cllro atography to
obt§1;£1 teit@-lﬁiltyl @% -@gbn!zﬂtoxir ﬁldﬂ%ﬂ) fickElbed. 3310®3d]ﬂ09103 -Of|cdrbamate as a viscous
-tert-butyl -2-ne

liquid (10®) in 8BYpielsk w/z 6M+dbré58,, H NMR AEDS31) HOMFR43 7.33;7.24 (m,

sp SR oot 2eh S PO o D (2 2 G St 7 . 280,

1.82.n.6ve2H) 20671130 @y, ¥H)a1.a&(d, 98 of 30 min. The

Step VI: To a stirred mixture of tert-butyl [1-(benzyloxymethyl) tricyclo[3.3.1.0*|non-3-
yl] carbamate (1.0 g, 2.8 mmol) obtained in stepV in MeOH (11 mL), Pd/C (10%, 0.2 g)
was added. The H, pressure was then applied with the balloon for 2 h. The reaction
mixture was filtered through a pad of celite and the filtrate was concentrated under reduced
pressure to obtain ferz-butyl [1-(hydroxymethyl)tricyclo[3.3.1.0*|non-3-yl]carbamate as a
viscous liquid (0.7g) in 95% yield. m/z (M+1) 268; 'H NMR (CDCls) 300 MHz & 4.74 (s
(br), 1H), 3.45 (s, 2H), 2.50-2.40 (m, 1H), 2.40-2.33 (m, 1H), 2.05-1.87 (m, 4H), 1.80 (dd,
J=24,10.3 Hz, 1H), 1.65 (dd, J = 3.0, 10.0 Hz, 1H), 1.54-1.40 (m, 3H), 1.45 (s, 9H), 1.37
(dd, J=3.1,10.0 Hz, 1H).

Step VII: To a stirred solution of tert-butyl [1-(hydroxymethyl)tricyclo[3.3.1.03'7]non-3-
yl]carbamate (0.65 g, 2.45 mmol) obtained in step VI in THF (10 mlL) at ice bath
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reaction m xture was warnmed to room tenperature and

stirred for 12 h until the TLC reveal s conpl eti on of
wo b@7nemss i on. The reaction mixture was di | ut eRCTARB2007/000830

wat er, ether, and two | ayers were separated. The

aqueous |ayer was acidified with cone. HCO and

extracted with Et OAc. The conbi ned organic | ayer was

washed with water and brine, dried over anhydrous

Na2SO , and the sol vent \/\7a%7evaporat ed under reduced

pressure to obtain (2S, 45)-1-( t r

- but oxycar bonyl ) -4-f |l uoropyrrolidi ne-2-carboxylic acid

as an off white solid (21 g) in 90%yield. [a]D, -65.7

(c, 1.0, CHA 3); mz (M1) 232; 1H NWR (CDC 3) 300 Mz
tem*éer@tu%@ 69/%51 gec’subnﬁalﬁy 8dded. Et3N5@2($ {ﬂé]l,, 7. Bb"')mnﬁl)ﬁ@)MA‘]PO(Z(OFHng, 0.16
mmpm araci—ume@ta@ssuyfony clziog@qv £Q- 3% g 347 molbrxﬁeq ﬁlrass é]il%é‘@“lon at

t

the yfln® s ERpcsiiukq for 0.8, ol hified ] A b g S EOAC. The
conﬂnﬁ)éilZorlgaiu): layRoc wan mashidddeith DOnal dridd. &&9 NmpS(,, afltthe sdlvent was

renpiyal WP i PGRG. Bereet] s crle EoMet THES, @UBppbnby column

chréﬂaé‘tbgf ghy\% bttt %@e"‘@: Jen@AE3 ?('?91‘49@1% dca%&fyl)a amino] tricyclo

y v/v) rine and . The "organi ¢
[3.3. thr]nqms-ybl}rm@Uylaue:hamMﬂmomas Malesms altmlud {684 g) e h@0% yield.

/g8 h S MRS S0 Bl 7 Pbr i B4 825 BBy 301 G 280,

299?64,%11@92 589 .44 YhSPRYS 4o 2195‘% Thﬁ; m@qtgezt(ﬂm{)uqe& fars=22,
reactron w'thout thef’ purification,
10.5 M) YHR3376- 168 inRAACDA73). 48(1@ NHiy 1dt56(s,79H4%6. 60 (s (br),
1 H5 6.30-6.10 (s (br), H), 5.50-5.40 (s (br), IH),
5.22 (ddd, J = 3.4, 3.4, 52.0 Hz, IH), 4.50-4.30 (m
|H) 3. 95- 3 50 (m 2H), PrBladodd (m 2H), 1.48 (S
9H). Step To a stirred solution of the amd
aﬁlaylr{acﬂramno@epylé\hbmdméé r{@har@pgntab;ng—ﬁa(lp‘rBry;l]qarbamate
Et QAc (35 nmlL) at 0OC was added dry HO in EtOAc (4 N,
225 L) over a period

NHCBz

NH2
Step I: Nitration mixture (1 mL) [the nitration mixture was prepared by mixing of 10.5 g of
nitric acid (d 1.375 at 22 °C), 180.0 g of conc. sulphuric acid (d 1.84 at 22 °C), and 16 g of
H,0) was added drop wise to a stirred solution of 1-(1-pheny1tricyclo[3.3.1.03’7]non-3-
yl)ethanone (240 mg, 1.0 mmol) obtained in preparation 1, in nitromethane (4 mL) at 0 °C.
After stirring for 2 h, the reaction mixture was poured into ice cold water and extracted
with EtOAc, the combined organic layers were washed with brine and dried over Na,SOs.
The solvent was evaporated under reduced pressure and the crude product was purified by
column chromatography to obtain 1-[1-(4-nitrophenyl)tricyclo[3.3.1.03’7]non-3-y1]
ethanone as an off-white solid (250 mg) in 88% yield. M.R: 61.3-66.6 °C m/z (M+1) 286;
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of 30 mn. After stirring at OC for 1 h the volatiles
were renoved under reduced pressure and the residue
woa®7ntiesur ated with ether several tines to obep@&i/mB2007/000830
(25, 4"-4-SuOr O pyrrolidine-2-carboxam de,
hydrochl oride salt as an off-white powder (12 g) in
92%vyield. mz (M) 133; 1H NVR (DVMSO d6) 300 MHz d
10.60-10.30 (s (br), H), 8.90-8.60 (s (br), H), 8.10
(s (br), IH, 7.72 (s (br)381H), 5.38 (ddd, J = 3.7,
3.7, 52.4 Hz, IH), 4.32 (d, J = 10.5 Hz IH), 4.28 (d,
J =10.4 Hz IH), 3.64-3.29 (m 2H), 2.73-2.50 (m IH),
2.41- 2.24 (m IH. Step VII: To a stirred suspension
of hydrochloride salt as obtained in step VI (12 g,

IR & 95h580Igo7i Dogl %gi@,rlQ‘T"g,t1*1@0,38%214@8.”@Nm@{(§!§d393@(§31\/IHz 58.17

v

was added Et3N (30 ni, 0.213 nmol), chl oroacetyl
(d, £HI&T Hae2HB. 140(d, Jo= 30HnEH), 2.8A<-3kaut 1) 241x2.60 émndH), 2.34-

22 Gl HPor € g Pt 0PSB Per e fumner

washed the salt bed with ether and the filtrate was
evapor at ed under vacuumto obtain a crude %(rzoduct(zs,

Stem &k -To @ctiirsdosdetion pi NaOHI60-8pgsr -0 avmeD2HoBr Ghhmldeand 1.4

PR RO e ——r.

5 mggﬁegs Exzae fdgfn)éad hiyli)gbrggﬁ)t'@ sbhitioh Was a%dbdl—ﬂrop\'&isaéﬂo f dtirrdd solution of 1-

. J =530 H, 0.2H), 4 58-4.30. ..

[1-@ricantienyl Sevciol LAy Thay3-YHoRe0ensE (i 1B gl obiained in
3 e | . i

s 181599 AP SRR OHGIOVS

warthiedeo r.N antlnfiephdr & wds @Gledas i@kl tampeirdtucer msicasidified with conc.

e i P BRiREindh R et A ofte PO e ey Tover was
washBd At Bfin@Ndribd & veNd, SBET sndVBlee sHORRT Rhe demdPR under reduced
aqueous | ayer was extracted with [ OAc and the

pressurebtioradaio rig@nnitrophgnyl)trigyslonksh &8 \li nanang- rearbogylie geid (2.27 g)
o R 5 SO 195380 -5 BBELR S 3437, 2905
1693, 1596, 1511,1408, 1352, 946, 839, 749. "H NMR (CDCl;) 300 MHz & 8.16 (d, J= 8.8
Hz, 2H), 7.42 (d, J = 8.8 Hz, 2H), 2.96-2.88 (m, 1H), 2.59-2.52 (m, 1H), 2.44-2.33 (m,
1H), 2.23-2.03 (m, 4H), 2.02-1.68 (m, 5H).

Step III: To the stirred solution of 1-(4-nitrophenyl)tricyclo[3.3.1.03’7]nonane—3-carboxy1ic
acid (3.0 g, 10.45 mmol) obtained in step II, in CHCl3 (21 mL) was added conc. HaSOq4
(4.2 mL, 78.9 mmol) then solid NaN3; was added in portions, so that the temperature of the
reaction did not rise above 40°C. The reaction mixture was warmed to 45°C and after
stirring for 2 h it was cooled again to ice bath temperature, diluted with water and extracted
with EtOAc. The aqueous layer was basified with 50% NaOH solution and extracted with
CHCls. The combined organic layer was washed with brine, dried over Na;SOs, and the
solvent was removed under reduced pressure to obtain 1-(4-nitrophenyl) tricyclo
[3.3.1.03’7] nonan-3-amine as an off-white solid (2.0 g) in 74% yield. M.R: 201.0-205.9 °C
m/z (M+1) 259; IR cm™ 3435, 2941,1643, 1596, 1518, 1400, 1349, 1013,750. 'H NMR
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whi ch was purified by colum chromatography to yield
(2S,4S)- |-(chl oroacetyl)-4-
w0 bwonosy4 r ol i di ne-2-carbonitrile as a tan sol PAI/{E0T7/000830
g) in 64%yield (3:1 mxture of two rotoners). [a]D,
-51.0 (¢, 1.0, CHA3); IR cm1 3031, 3007, 2962,
2241, 1679, 1407, 1280, 12225, 1076, 860; nlz (M),
191; 1H NMR (CDC 3) 300 MHz d 5.45 (ddd, J = 3.4, 3.4,
51.3 Hz, 0.8 H), 5.37 (ddd?-J = 3.4, 3.4, 51.0 Hz, 0.2
H), 5.06(d,J 8.9 Hz, 0.2 H), 4.95 (d, 9.3 Hz, 0.8
H, 4.30-3.55 (m 2 H), 4.06 (s, 2H), 2.65-2.55 (m
IH), 2.50-2.25 (m IH).Preparation 6
(2S,4R) - 1- (2-chl oroacetyl ) -4-fl uoropyrrolidine-2-carbo
r4 upd d, z, 2
(CD?%l}JF%O%/IﬂZ? %(r?]?ggogcegg%%z 24H% I7u309r$)pyjrrglg|%| neH)23c7z§1)r3b60 (d (o),
2H)j 2.62426501 (s, 2§Dt B88i223(nd,13¢H) 2.25-2.0 (in, 3H), 1.95-1.60 (m, 4H).
r, 45) - 4- hydr oxypyrrol i di ne-2-carboxylic acid using the
same sequence of steps and procedures as outlined

Ste@PPVEo b Qfirrk@ hidSe of 1-(4-nitrophenyl)tricyclo[3.3.1.0* Jnonan-3-amine (2.0 g,
-(2-chloroacetyl)-4-fluoropyrrolidine-2- carbonitrile
8.0 minzal) pbigined dmstep 111, KoCOs (3.5 g, 24 mmol) in THF (80 mL), cooled to ice-

bath( t%%‘p&}ﬁfl}rfz %gée%e%%ylcﬁlloro%&?atg (50% 996 ¥d Tglugx‘fé 3.5 mL, 12 mmol).

Aft@Rtigiasae teabﬁoﬁnﬁktuwmy forcd h,di wes @lwted imhuwmﬂ amd extracted with
Solid, 4:1 m xture of two rotaners; 19

EtOpQ;vRT{l@g@@gpe@ QrEanslayers wese (W&Sl‘(eér\yl th gzme Sipeg Opigr 1{162 4, and the

3 24, 0
ol ity el gy o 8ol e
hexﬂ)ydrd—.’z,@@m(aman& (Iﬂ)entaB:nQ}aZlIﬂiEy](] mqarba)ate 2s 6@- eff4dhitensolid2.1 g) in
aration 7 (4i7?

70% yiaid AR 01 i Wk Gl B 00 B BT 3440 29524 1 T B18, 1349,
T T

52059 (s @brpem)og 6<5f2 §:O(:ﬁ1 WY, ©50- 15 (thePIg). ST NivRR (mpomgs MHz &
stirred f h, after which the reaction m xture

155f1,1 4, dé6ﬂh1r36wgn3a1samse(a@m I08AHEC), TR6d @6Di H 0D, 663, 644,
49% %215_ é]%g APs9hyt g, gthanol then with diethyl ether.
“The>sof dg® o i

Step V: To a stirred solution of benzyl[2-(4-nitrophenyl)hexahydro-2,5-methanopentalen-
3a(1H)-yl]carbamate (1.0 g, 2.55 mmol) as obtained in step IV in a 1:2:4 mixture of water,
THF, and ethanol respectively (10 mL) was added solid NH4Cl (0.5 g, 9.3 mmol) and Fe
powder (0.5 g, 9.0 mmol). The reaction mixture was heated to reflux for 2h. The reaction
mixture was cooled to room temperature and filtered through a small pad of celite. The
filtrate was evaporated under reduced pressure and the residue was diluted with water and
extracted with EtOAc. The combined organic layer was washed with brine, dried over
anhydrous Na;SO; and the solvent was evaporated under reduced pressure to obtain benzyl
[2-(4-aminophenyl) hexahydro-2, 5-methanopenta1ene-3 a(1H)-yl]carbamate as off-white
solid (0.75 g) in 81% yield. m/z (M+1) 363; IR cm 1 3441,2950, 1715, 1517, 1346, 1216,
756. 'H NMR (CDCls) 300 MHz § 7.45-7.05 (m, 9H), 5.20-5.0 (s (br), 2H), 2.65-2.50 (m,
1H), 2.50-2.40 (m, 1H), 2.36-1.57 (m, 10H).
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were dried under high vacuumto obtain
(4/?)-1,3-thiazolidine-4-carboxylic acid (12.5 g) in
wOagIeBd. MR, 215-217C, mz (M) 134; | R cPCI/IERA@A00830
3049, 2357, 1629, 1463, 1383, 1343, 1014, 862; 1H NMWR
(D20 300 MHz d 4.40-4.30 (m 2H), 4.30-4.22 (m 1H),
3.40-3.18 (m 2H). Step Il: To a stirred m xture of
t he conpound obtai ned in st I (13.3 g, Olnol) in
acetonitrile (400 nL) cooledto OC, was added pyridine
(20.1 L, 0.22 nol) and Bocanhydride (58 niL, 0.24
nmol). After stirring the reaction mxture for 1 h at
roomtenperature, solid NHAHCO3 (11.8 g, 0.15 nol) was
added and the reaction mxture was stirred for another
2h. The reaction mxture was partitioned between
ethylacetate and 1:1 m xture of 2N HC and brine
sol ution. The aqueous | ayefP#BL%Xtracted with
et hyl acet @ A4S} Dcidomvat ALY 1M @RBp Frd AR 5- Wb Ritdle €d
over anhydrous Na2SO4, and the sol vent was evapor at ed
under reduced pressure to tain tgrt-butyl
(4i ?) - 4- (am nocar bonyl ) - |
t hi azol i di ne- 3- car boxyl at e g) \ws a gumy |iquid
quantitatively. The prdd ed in the next
reaction without further purifichtion, nmz (Mtl) 233;
IR cm 1 3334, 2978, 2932, 1682, 4892, 1163, 763; 1H NMR

St oy R0 800t 37 (05 4B+ bt tide Srprbosispcia (13.1 g
0.1lthdl) if @néh&iol (A6 ndQ! déo) o - i
Oﬁ);‘(; ?)1_ mahatdl cgcar.gg%ﬁé&éa,ntg?(tﬁ (’f g@% lai@g%d’ngc_:eé}_ll chloride (14.3 mL, 0.2
mob Y56 RyeHOd of 38 ngin. Bhe resetion inixtutehy hswetnaddeto(bOmntkinpetature and
: d A i.n_ethyl] acet at .5 N_ 250 .
Stl#ﬁe@?s gl ?lﬁ% g g{ﬁa}ﬁ;(et%eerév{ggog%q P’?‘ge rgfucgzgmslsgrﬁpaé}da%%gmdue was
trithuated2 with t étherv abedrall @insere gemMaN&HylU roenRy-adi@RFkypyrrolidine-2-
ressure an g@e residue was triturated with
Carﬁwfhﬁsélé(é&c o5idg &plhps ¢ rhite nowdsbfkh-he) in 100% yield. m/z (M+1) 145;
1 [ t 4N gl rboxam d r.gch i
H AR MSO | T S rne Y B T of sty afbvrig . 3m, 335

(d, V=R 2 BO1HY, R0B(dD) JE 122 1625210334, 21,

Step II: To a stirred suspension of the hydrochloride salt obtained in step I (14.5 g, 0.1
mol) in CH,Cl, (400 mL) cooled to 0°C was added Et;N (28 mL, 0.2 mol), DMAP (0.61 g,
5 mmol), and Boc anhydride (27.5 mL, 0.12 mol). The reaction mixture was gradually
warmed to room temperature and stirred for 2 h. The solvent was then removed under
vacuum and ether was added to the residual solid. The solid was filtered through a sintered
funnel and washed thoroughly with ether. The filtrate was evaporated under reduced
pressure. The residue was dissolved in CH,Cl, and washed with sat. NaCl and sat.
NaHCO; followed by drying over anhydrous Na,SO,. The solvent was evaporated under
reduced pressure to obtain light yellow oil which solidified under high vacuum. The
resulting solid was triturated several times with hexanes. The solid was dried under high
vacuum yielding 1-fers-butyl 2-methyl (25, 4R)-4-hydroxypyrrolidine-1,2-dicarboxylate as
a white solid (24.5 g) in 100% yield. (M+1) 245; 'H NMR (CDCl;) 300 MHz & 4.54-4.37
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cm 1 3387, 3250, 3189, 2857, 1706, 1675, 1612, 1371,1
123, 894; 1H NMR (DMSO-d 6) 300 MHz d 10.30-9.60 (s
w@ booy/113632 H), 8.10 (s (br), H, 7.77 (s (br),PCFiB2007/000830

4.40 (t, J =7.0 Hz, IH), 4.31 (d, J =9.6 Hz, IH
4.25 (d, J = 9.6 Hz, IH), 3.50-3.30 (m IH), 3.15 (dd,
J=7.0, 11.7 Hz, IH).Step IV: To a stirred suspension
of the hydrochlorlde salt obtained in step Ill (16.5
g, 0.1 nol) in dichl or omet Rare (200 n.) cooled to OC
were added Et N (41 nL, 0.3 nol) and chl oroacetyl

chloride (8.8 n., 0.11 nol). The reaction m xture was
slowy warned to roomtenperature and stirred for 1 h.
The reaction mass was filtered through a sintered
(mf QH)EB.75 t(he3HR I3t 702d0 \(ms 28 shad-22 1t (ine2Hyr2.130d) (thelH), 1.46 (s,

i t s evaporated under vacuumto obtain the
3*‘51L%L?%gggﬁct (4i ?)-3 -(chl oroacetyl) -
1, 3-t hi azol i di ne-4-car boxam de (20.8 g) as viscous

l'iquid, which was used in the next step w thout
_qpuH_I hEr apstirtefl isobttionrof compo(hd bbtaR®@d;in|skpck (24.34¢,9).1 mol) in 1,2-

P8 ol 10 v b BT i

mLH)O 15 odlét a beriod- o 36 nBnhies. '@h@ 'f&acnﬁn %Dﬁ!urzavﬁs”knrred at this
0. 4H), 70 (d, J = 8.8 Hz, O.

tenqpegq,tblre far &4 gn agroemltgnmeqq@re @orz "JZhejmac(t@n 11112(6&9 was quenched

by %dé}i}g(rgrgjmgs %’f‘)cﬁus%eé gceo(%ﬂg g‘i 61121 ﬁj)f"d %}%{5&85@5 g g,_5|)3 mol). The two

1ay¥rslw&fe Sephizated) afidHthe aqv%8u£ Sayel .vidd) extdacd With dickiblomethane. The
Step,V: To stirred soI ution of the conpound obt ai ned
Comhmgii @&W ? gygr wag washed wgih) brine, ¢iried Tayer @pbyrrpey Napfes and the

o RSB P e e o BLARTEARANR, 2y 5457+

ﬂuqmpylm]hdmew dieaibboylate amatvesioes Hyuid€2amMgsin Imoe/dyﬂ‘em [d]p—53.3,
The reacti on thlIII‘e was diluted with water and the

(c tl\fJ@qf%CQQr 5/EYIE s Sar BNYR (ERClaRAMME 7 5530 (dess / = 3 8,3.8,49.1
HzC i, 200 W1 0 ST LS NG FORR) BS9930 SN B, 3.75 65,

3H), 2.55-2.20 (m, 2H), 1.46 (s, 3H), 1.41 (s, 6H).

Step IV: To the stirred solution of 1-tert-butyl-2-methyl (2S,4S)-4-fluoropyrrolidine-1,2-
dicarboxylate (24.7 g, 0.1 mol) obtained in step III in THF (200 mL) cooled to 0°C was
added a solution of LiOH (3.6 g, 0.15 mol) in water (200 mL) over a period of 30 min. The
reaction mixture was warmed to room temperature and stirred for 12 h until the TLC
reveals completion of the reaction. The reaction mixture was diluted with water, ether, and
two layers were separated. The aqueous layer was acidified with conc. HCI and extracted
with EtOAc. The combined organic layer was washed with water and brine, dried over
anhydrous Na;SOq, and the solvent was evaporated under reduced pressure to obtain (25,
45)-1-(tert-butoxycarbonyl)-4-fluoropyrrolidine-2-carboxylic acid as an off white solid (21
g) in 90% yield. [a]p, —65.7 (c, 1.0, CHCls); m/z (M—1) 232; 'H NMR (CDCl;) 300 MHz
8 5.22 (ddd, J = 3.8, 3.8, 52.3 Hz, 1H), 4.60-4.40 (m, 1H), 3.95-3.50 (m, 2H), 2.78-2.15
(m, 2H), 1.6-1.35 (m, 9H).
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with brine and dried over anhydrous Na2SO . The
sol vent was evaporat ed under reduced pressure and the
wo e®rdws3was purified by col utmm chromat ogr aphyP@DIB20&1/@0830
(4R)-3- (chloroacetyl)-1,3-thiazolidine-4-carbonitrile
(10.0 g) as off-white solid in 53%yield. [a]p,
-147.24 (c, 0.5, CHA 3) ; MR 85.9-87.3 C mz (Mtl)
191; IR cm™ 1 2982, 2936, 2245, 1679, 1666, 1393,
1284, 1261, 984, 788; 1H NVMR(CDA 3) 300 MHz d 5.29
(t, J= 4.3 Hz), 4.72 (d, J= 8.8 Hz, IH), 4.66 (d, J=
8.8 Hz, IH), 3.45-3.30 (m 2H).Preparation 8
tert-Butyl (3-amnotricyclo[3 .3.1.0.3" 7] non-
-yl )carbamate Step |I; To a solution of the carboxylic
acid obtained in preparation 2 step | (2.7 g, 12.9

I in.toluen 5 ), at i.ce Dpat erature Et3N o
stqfVy b e 3R 5F e ohfanedis BRIV Ay CBol an goctonitrile
(220mL{ 3t PooFBénipetRiufe FdS B8dedTHRidiRAE4.6 FALD YR ol)AFoc anhydride

radual |y warnmed to roomtenperature, stirred tfor one
(2hbs 0-0890moDr Ificscl hosolid INFLEISEDs (5615, 12 anolporms added and the

: ciq m xture was transferred.to
bR S S SH BCPRLSHEG: RS REPRLER S soAc nd
washicganitle a heiy ke (a5 b WAy Dforhe dnd INFICRELE! iCR9bBFad @ied over

i ce bath tenperature and agq. KOH sol ution (50% w v, 26

anhydyousnliaxSPssaqd tha #elvent Was pameied| yndge vacuser é obtrineters-butyl (25,
i ur 00m re-fqr. 2 on ...

ST AR LEREC 07 Dy o

procioc was tisedi foe thanbxtt eapiematvitheyt fetheli purelcation pid/2 (MiH N 233; 'H

{ t ed ith ether, th
RGP R30S 80 €0 de DNl G14004-6, ( G it 5.50-5.40 (s
t d ;i h i hed '
o e e ou o ZAN D L ReB Y GRiEh &53-550 (m. 280,
2.964. U(m, 2kD)s 1 d84dndht ed under reduced pressure to

obtain the am no conmpound |-(l-am notricyclo[3.3.1.0
3' 7] non- 3-yl ] et hanone as a viscous liquid (1.3 g) in

Stggﬁ@ia yl'rzcﬁké %tixzﬁrené soMtiba oF8f ahillNRaiEPH He FOINGt (17.9 g, 0.077
mol)'in EtOAc (35 mL) at 0°C was added dry HCl in EtOAc (4 N, 225 mL) over a period

of 30 min. After stirring at 0°C for 1 h the volatiles were removed under reduced pressure
and the residue was triturated with ether several times to obtain (25,4S)-4-fluoro
pyrrolidine-2-carboxamide, hydrochloride salt as an off-white powder (12 g) in 92% yield.
m/z (M+1) 133; '"H NMR (DMSO-dg) 300 MHz & 10.60-10.30 (s (br), %2 H), 8.90-8.60 (s
(br), /2 H), 8.10 (s (br), 1H), 7.72 (s (br), 1H), 5.38 (ddd, J = 3.7, 3.7, 52.4 Hz, 1H), 4.32
(d, J=10.5 Hz 1H), 4.28 (d, /= 10.4 Hz 1H), 3.64-3.29 (m, 2H), 2.73-2.50 (m, 1H), 2.41-
2.24 (m, 1H).

Step VII: To a stirred suspension of hydrochloride salt as obtained in step VI (12 g, 0.071
mol) in dichloromethane (140 mL) cooled to 0°C was added Et;N (30 mL, 0.213 mol),
chloroacetyl chloride (8.1 mL, 0.107 mol). The reaction mixture was gradually warmed to
r.t. and stirred for 1 h. The reaction mass was filtered through a sintered funnel, washed the

salt bed with ether and the filtrate was evaporated under vacuum to obtain a crude product
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15

IH, 2.49-2.43 (m IH, 2.17 (s, 3H), 2.05 (ddd, J =
2.3, 2.3, 10.6 Hz, IH), 1.95-1.78 (m 3H), 1.78-1.43
W@ 2078634 Step I11: To a stirred sol ution of thRCHIB2067/000830
conpound obtained in step | (1.3 g, 7.26 mmol) in
di chl oronet hane (29 nL) at ice bath tenperature Et3N
(2 m., 14.5 mmol ), Boc anhydride (2.1 nL, 8.7 mol),
and DVAP (44 ng, 0.36 mmol)__were added. After
stirringfor 1 h at r.t, t H®3so0l vent was removed under
reduce pressure and the crude reaction nmass was
purified by colum chromatography to obtain tert-butyl
(3-acetyl tricyclo [3.3.1.Q3" 7] non-l-yl) carbamate
(1.8 g) as a viscous liquid in 90 %yield, mz (M)
(2.2815)- lél(bhlkihﬁcét@)@ ﬁ)lorB@erMiﬁnﬂzlhaMxémidd)(ﬂ)LS $Hk,a viscous liquid in
572264 m gs,IS . 2.10-1.78 (m 8I—2,
mpfure of fe‘@n(%ﬁ nzfﬁl)(M*ll)Z« 94l H%@.(DM%B-%HOWH% 7.26 (s (br), %2
f, 3 0 195 L )
H)QV})HKI_E gg(gn/é I}IP(Z)S_I%&) dadfz ?562 esgglat %%’népzesr gf’l?r eg\;’\gsﬁ%uo d%lgﬂ 4.58-4.30
(mBBH),(309063 .60 (m]1 2HR 2162 20&md2K).i rred for 5 m nutes. The
resul ting hypobromte solution was added dropw se to a
stirred solution of the conpound obtained in step |

’ Stéf_)g%iﬁl Oro & st RNt ddoihé c%&ﬂlﬁoﬂtﬁnéd H-dte mﬁ@VIl‘a{lQufg 0.07 mol) in

he reaction m xture S gra ual
dryg T @40fmok) under Nohamosplsiredt 0¥ vag adddd tnﬂamdswdmby.nhydnde 15

i LR (RevERLmaRi e T Pty oo Brh ind SHRd for 11,

WaehWha1lle hH@ McCtwold§érs Wase Wpahesd. Wh Bg@édu@ ayef wa§ extracted with
over Na2SO4 and the sol vent was renoved under reduced

Et@Aesandr heteominnes araanic( tagen was ovasbed muthy bymc-a rﬂrmd] over anhydrous
Na5§© y"\f}ﬂegééé&%tﬂ'\ivgs \éaﬂorﬁgu?{}}ﬁd%e ?uge%(ﬁ %F? ) Qn 5({1}}1&) product,

whiNiR W@Dﬁngﬁedfd;w Whlnth ‘bhf&nitﬁgréﬂﬁ;) to| tli)eld 12385)- B{QQoroacetyl) 4-
ﬂuéropgrr!g?lépge—@rﬁaﬂmq}tnlq aga. tgg gghq ,{§ 7 | g))m é4%311{:—1|)§ (BgHmixture of two

rotomers). [o]p, =51.0 (¢, 1.0, CHCls); IR cm™! 3031,3007, 2962, 2241,1679, 1407, 1280,
12225, 1076, 860; m/z (M+1), 191; 'H NMR (CDCls) 300 MHz § 5.45 (ddd, J = 3.4, 3.4,
51.3 Hz, 0.8 H), 5.37 (ddd, J = 3.4, 3.4, 51.0 Hz, 0.2 H), 5.06 (d, J = 8.9 Hz, 0.2 H), 4.95
(d, 9.3 Hz, 0.8 H), 4.30-3.55 (m, 2 H), 4.06 (s, 2H), 2.65-2.55 (m, 1H), 2.50-2.25 (m, 1H).
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Step I'V: To a solution of the acid (0.55 g, 1.95 nmol)
obtained in step Ill in toluene (8 nL) at ice bath

wo eowpermsure Et N (1.2 ni, 8.8 nmol) and PCT/IB2007/000830
di phenyl phosphoryl azide (0.5 nL, 2.3 mmol) were
added. The reaction m xture was gradually warned to
r.t., stirred for one hour, and then refluxed for 4 h.
Upon cooling to roomtenpergture, the reaction mxture
was transferred to a separatory funnel and washed once
with water. The organic |ayer was transferred to a RB
flask cooled to ice bath tenperature and an aq. KOH
solution (50% w v, 4 nL) and WBu4Nl (10 ng, 0.02 mmol)
were added. The reaction mxture was stirred at room
tenperature for 2 h. UpoPremimgtioptd on of the reaction
t he react ooled to ice bath

t enper at § ‘§4R)g]&: ?él‘ °He°é‘ba°f" i:)|E)‘i-'| gorgpyrolding2-¢acponitrile

extracted once wi thether, and the jmqueous |ayer was

basified with ag. NaCH sol @i o $50% w v) and
extracted with chl orof orm e coybi ned organic | ayers
were dried over anhydroG and the sol vent was

evapor at ed under reduced pressu e to obtain the title
conmpound tert-butyl (3- am notri cIo[3 3.1.0.

Thé S@g&ﬁqd'qux i4)a9-?IE\Q9@&%&&%@%@?@%@%@%@9@&% id dnthesized
ﬁoﬁ1 (.25’-43)-281yﬁmxypjrl)roh(ﬂn€-a chrlﬁﬁy(la‘amﬂ H)smglhi Samde ?ﬁgéﬁﬁc of steps and
para

prOfe 1§es aﬁﬁ nBlllt}lp C[alg)m[eg fg)rl (2.%%@)7 “&¢rghloroacetyl)-4- ﬂuoro;g)yrrolldme-Z-
carﬂomtau@xéurexhg @ﬂo&h 2.988)- @th%rdx ig olfdiSd fc'éﬁ%x??é %B iq0 ?2§ER) 1-(2-

he conpound obt ai ned by 'p tion
chlgro@cq:tnh%)—ﬂmqrop')mﬁ)l(di’ma 2-|¢h1)boattr11&C,SoEd SNl(rﬁlqurm_qf tim'» rotomers m/z

o191 AEGaEDINERS 558 @rﬁlﬁf  SherHo iR 0, T -
SR 50§ 10(@tﬂ£\%aﬂ;ﬁgd %gHélr op u?ols(?)k\l;\@dgqogfw (m, 2 H),
406@@2&{80310&651@1 BEDNE.62-2340 (my, 1 H)O rml 9. After

stirring the reaction mxture for 16 h, it

Preparation 7

(4R)-3-(chloroacetyl)-1,3-thiazolidine-4-carbonitrile

0

I~

I
Step I To a stirred solution of 40% aq. formaldehyde (40 mL) at 0°C was added in
portions solid L-cystein (12.1 g, 0.1 mol) over a period of 30 minutes. The reaction
mixture was stirred for 4 h, after which the reaction mixture was filtered through a sintered
funnel. The solids were washed with absolute ethanol then with diethyl ether. The solids
were dried under high vacuum to obtain (4R)-1, 3-thiazolidine—4-carboxylic acid (12.5 g) in
94% yield. MR, 215-217°C; m/z (M+1) 134; IR cm™! 3429, 3049, 2357, 1629, 1463,
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was diluted with water and extracted in Et QAc. The
conbi ned organic | ayers were washed with brine, dried
we@r/1Na2604, and the sol vent was renoved undePCT/EBXCEHOS30
pressure. The crude product was purified by colum
chromat ography to obtain |-(3-acetyltricyclo [3.3.1.0
3" 7] non-1-yl)pyrrolidin-2-one as viscous liquid (1.0
g) in 8l%yield, mz (M) 248; 1H NVR (CDC 3) 300
Mz d 3.42 (t, J = 6.5 Hz %2H), 2.72-2.66 (m 1H),
2.51-2.40 (m 2H), 2.32 (t, J = 7.8 Hz, 2H), 2.28-2.12
(m 2H), 2.18 (s, 3H), 2.10-1.87 (m 5H), 1.81- 1.69
(m 2H), 1.67-1.60 (m 2H). Step Il: To a stirred
m xture of NaOH (2.4 g, 60.6 nmol), H2O (16 ni) and
1343,4 398 0pRa£8424 "ALYIVR ?mz@q jwetmﬂkewm%atw(ﬁl Wy, 290eh2 (m, 1H),
Br (1.13 ni, 226mm) and stirred for m nut es. The
3.40e% 18 tmnghypobronite sol uti on was added dropvvl se to a
stirred solution of the conpound obtained in step |
(1.0 g, 4.04 mol) in 1,4-dioxane (18 nL) at 10C. The
Stdpellpdioak titred fmixhge r(ﬁ’athbldbihpéaﬁd Rbeagddt i @tep q0(m3 3 g, 0. 1m01) in
a'Cﬁ}tion‘guﬁrature and the reaction mxture was stirred

440G mig coelsdi ta P o Wagerdded ﬁm@ﬁﬁ@%ﬂ ke, BAd mol) and Boc-
anl%‘@l%'agh R, aslslh rlﬂolzc\?\\/af*cse? d‘?ﬁ]t g cfﬁS\/l .grte sonORiftufdR0 1 h at room

ctiohn m xtur wat er, extracted
tenvpdrdtuﬁt @Aa] Naigd CChe(1¢ 8ndyi MEd noil)gaas mddedmdsthmaetlon mixture was

StEE O aREAPED 2R eR BB e NG PR P agHeh e clyiacetate and 1:1

miktufe?o0XQ BT A0 6#in8-sbrutioh. Thd QQiﬁzloﬁs [a3eBwas Etracted with ethylacetate,
3' 7] nonane- 3-carboxylic acid as a viscous liquid (1.3

theggombchb@%amoelayem Wel(el\,ﬂmd 23¢; arhiydivR NaDQ43 pndale blvent was

evaé)o&a}écg \gjgbr( rﬁed'%clgﬁl SErea%Jrei 0 %Pﬁl Sééﬁt—bq§lgk4@%§m?%ocmbonyl) 1,3-

thiZdd)idink-Pearbéidilatd (23 &) aslﬂ-ngHZy liddill qusitaptivey. ”ﬁHé p’#oduct was used

stirred solution of the acid obtained in step I'l" (0.5

in thepnext mlpnumtlmaf@ﬂqemm@camn rBEn M Ehp 23 Ht By émvva§334 2978,

2009582 P28: oty PRy B oBRT P ?V’% 3 G 1, 4.50-

4.601(h, 2HY,0t. 491280 (e 1 HEs0-3t1 01(#, o).

Step III: To a stirred solution of tert-butyl (4R)-4-(aminocarbonyl)-1,3-thiazolidine-3-
carboxylate (23 g, 0.1 mol) in ethylacetate (50 mL) at 0°C was added dry HCI in
ethylacetate (3.5 N, 250 mL). The resulting mixture was stirred at room temperature for 2
h, the volatiles were removed under reduced pressure and the residue was triturated with
ethylacetate several times to obtain (4R)-1,3-thiazolidine-4-carboxamide hydrochloride salt
as an off-white powder (16.5 g) quantitatively. M.R, 201.8-203.9 °C; m/z (M+1), 133; IR
cm™ 3387, 3250, 3189, 2857, 1706, 1675, 1612, 1371,1123, 894; 'H NMR (DMSO-dg)
300 MHz 6 10.30-9.60 (s (br), %> H), 8.10 (s (br), ¥ H), 7.77 (s (br), 1H), 440 (t, J= 7.0
Hz, 1H), 4.31 (d, J= 9.6 Hz, 1H), 4.25 (d, J= 9.6 Hz, 1H), 3.50-3.30 (m, 1H), 3.15 (dd, J
=17.0, 11.7 Hz, 1H).
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the reaction did not rise above 400C. The reaction was

warnmed to 450C and stirred for 2 h, then cooled to ice
whatvitzssperat ure, diluted with water and ext rBCI/ERR007/000830

with Et OAc. The aqueous | ayer was basified by adding

50% NaOH sol ution and extracted with CHO 3. The

conbi ned organic | ayer was washed with brine, dried

over Na2SO4 and the sol vent s renoved under reduced

pressure to obtain |-(3-ammotricyclo [3.3.1.0 3'7]

non-1-yl) pyrrolidin-2-one as an off-white solid (0.25

g) in 74%vyield, mz (Ml) 221; 1H NWR (CDC 3) 300

Mz d 3.41 (t, J =7.0 Hz, 2H), 2.46 (dd, J 2.4,

10.3 Hz, IH), 2.38-2.28 (m IH, 2.30 (t, J 8.3 Hz,

SteHiV: Do 26tifred suspensiGipf the. }V}@rc(aﬁtbrﬂie%aﬁ .obtaidddl & st 111 H)6 5g 0.1

m(ﬁ?_dn %rcgé)é ?t;ﬁgl}? f@lz)fn]%)lcoolé({j to O°C were eufdeéiL %tg\l |(_!erISmL 0.3 mol) and
chlofodteX ROt BiAQ), I N n?ﬂ'l)"”l)lfer feﬁé%fdno{xﬁxtagé was slowly v¥anned to

1. 03 7]nonan3amne Step1: To a stirr ution
TOQIH deHPPIBR and Btﬂéﬁh&r } tho fRhe reaqtios ppasatwasnfiBered e]mohgh a sintered

1P AR VI 20 b 00 438 SASC ELL

to 4btair theadzudey pipladt! (@R)-FE chibrddetd)-173-5hiBBMdine- Afs&z%xamlde (20.8 g)
stirri nLNihe reaction mxture at r.t for 1 h

as é{bf‘ﬁ%‘bﬂéq ohighy wias used 1(n5t@ Xt stqplwﬁhqutvfggh@rdijmﬁcatlon m/z (M+1)
I 418
20b AP sk oL M SO 1SR By B 00 v s
6.601-6. m éd(be), t/h ED@6. ers, 623AbeX Y1 HY R0 vid [ =£8 660 IThe. 8H) 4.88-4.75
d organic layer was washed with brine, dried
(moggﬁh\gf@(@ J a8 the Gy 2 (he T @rﬁaH@doﬁﬁde{’r 51 ddué ed10.0 Hz,
S rj fq by _
OBNERANCE, N ETHEORARENSE (HBEy ULA Sh S8Se ca -4..
8.0 HotOd iy 611|5C(dd1,-£= gI1) 118 Hyco. ®H§i 13281(s01.8HY 1.2, 3.4H).
-yl ]Jethanone as a viscous liquid (1.0 g) in 61%vyield
n12 (M) 284; 1H NWR (CDA 3) 300 MHz d 3.37 (t, J =
T8 a sBHd sclutléh bf ¢ tﬁ)e‘l:ompzuéd Bgt%m%h'qn %%6’ ?92(393 Q)ni‘ mol) in dry

6.
, 2.53-2.47 (m
THEHRO00 mI2punder N, atmosphere at 0°C was added trifluoroacetic anhydnde 21 mL,

0.15 mol). The reaction mixture was gradually warmed to room temperature and stirred for

1 h. The reaction mixture was diluted with water and the two layers were separated. The
aqueous layer was extracted with EtOAc and the combined organic layers were washed
with brine and dried over anhydrous Na,SO4. The solvent was evaporated under reduced
pressure and the residue was purified by column chromatography to yield (4R)-3-
(chloroacetyl)-1,3-thiazolidine-4-carbonitrile (10.0 g) as off-white solid in 53% yield. [a]p,
—147.24 (c, 0.5, CHCL3); M.R, 85.9-87.3 °C; m/z (M+1) 191; IR cm™" 2982, 2936, 2245,
1679, 1666, 1393, 1284, 1261, 984, 788; 'H NMR (CDCl3) 300 MHz 6 5.29 (t, /= 4.3 Hz),
4.72 (d, J= 8.8 Hz, 1H), 4.66 (d, J = 8.8 Hz, 1H), 3.45-3.30 (m, 2H).
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2.07 (m 4H), 2.20 (dd, J = 3.2, 11.0 Hz, I H),
1.96-1.89 (m IH, 1.78-1.69 (m 2H), 1.61 (dd, J =
WQ@2007/113630 Hz, IH). Step Il: To a stirred m xtRCEIBRH07/000830

NaOH (2.1 g, 53.0 mml), H20 (14 nl), and 1,4 di oxane
(4nmL) at ice bath tenperature was added Br2 (1.0 ni,
19.8 mmol ) and the m xture was stirred for 5 m nutes.
Thus fornmed hypobrom te sol uti on was added drop-w se
to a stirred solution of t&e conpound obtained in step
Il (1.0 g, 3.53 mmmol) in 1,4-dioxane (7 nL) at 100C
The tenperature of the reacti on was gradual |y brought
to roomtenperature and the reaction was stirred for 1
h, then it was cooled to ice bath tenperature and
gquenched by addi ng AcOH 161% Safidn 865. 7 nmol ). The
reaction m xture was dlluted with water and extracted
with Et OAc. The conbi ned organic Iayer was washed with

brine, dr 33 n ved
under redtge%&gﬁéglgﬁggn%a %’fg {‘6 ?{' hﬁ%&%g})so

t hi azol i di n- 2- yI)trlcycIo[3.3.1.0

3' 7] nonane- 3-carboxylic acid as a viscous liquid (0.9

g) in 90%yield, mz (M) 6; 1HNWVR (CDC 3) 300 MHz
d 3.37 (t, J = 6.6 Hz, 2 . (t, J =7.8 Hz, 2H),
2.84-2.76 (m IH), 2.52-7Z (m™22H), 2.38-2.26 (m

2H), 2.25-1.98 (m 6H), 1.M®BX 72 (ra, 2H), 1.61 (dd,
J =22, 11.3 Hz, IH). Step Ill: To a stirred sol ution
of the acid obtained in step Il (0.29 g, 1.0 mmol) in

S i o RACTAT Pl a0 1 07 120

mmbhN (uﬂualeg (53 nﬁL)na’Dhc)e bathptmtpemﬁmeoE’eN . &anLodiSoW n@ﬁol) and

Aipeg PSR A b o PE A Eecpieds 1Y sipap Tgixure was

gra&hallyhﬁarh{%ﬁctb'r@&n%ﬁﬁbéﬂaﬁué"%@m‘é@%ﬁ gnd QoS Andéfuxed for 4 h. Upon
tenperature, diluted with water and extracted with

cookngitw rooTlm éeram:etmes theageaetiommitiaes Waetansferseitiiong sepasgosy funnel
and 575t By ER il TAEIREATY 1, Rk bl 2R A cooted 10
ice bath temperature and aq. KOH solution (50% w/v, 26 mL) and nBusNI (476 mg, 1.29
mmol) were added. The mixture was stirred at room temperature for 2 h. Upon completion
of the reaction, the reaction mixture was cooled to ice bath temperature, acidified to pH 2
with conc. HCl, extracted once with ether, the aqueous layer was basified with aq. NaOH
solution (50% w/v), and extracted with chloroform. The combined organic layers were
dried over anhydrous Na;SO4 and the solvent was evaporated under reduced pressure to
obtain the amino compound 1-(1-aminotricyclo[3.3.1.0%"]non-3-ylJethanone as a viscous
liquid (1.3 g) in 56% yield. m/z (M+1) 180; 'H NMR (CDCl3) 300 MHz & 2.68-2.61 (m,
1H), 2.49-2.43 (m, 1H), 2.17 (s, 3H), 2.05 (ddd, /= 2.3, 2.3, 10.6 Hz, 1H), 1.95-1.78 (m,
3H), 1.78-1.43 (m, 6H).

Step II: To a stirred solution of the amino compound obtained in step I (1.3 g, 7.26 mmol)
in dichloromethane (29 ml) at ice bath temperature Et;N (2 mL, 14.5 mmol), Boc
anhydride (2.1 mL, 8.7 mmol), and DMAP (44 mg, 0.36 mmol) were added. After stirring
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Na2SO4 and the sol vent was renoved under reduced
pressure to obtain 1-(1,1dioxidoisothiazolidin- 2-yl)

W eoocstedont [ 3.3.1.0 ' Jnonan-3 -am ne as a Vi SCRPLUBEIB2007/000830
liquid (0.17 g) in 66%yield, mz (M) 257; 1H NWR
(CbA3) 300 Mz d 3.36 (t, J = 6.6 Hz, 2H), 3.15 (t, J
= 7.5 Hz, 2H), 2.40-2.24 (m 4H), 2.18 (dd, J = 3.0,

10.4 Hz, IH), 2.13-1.83 (m_6H), 1.76 (dd, ( J

10.8 Hz, IH), 1.65-1.58 (mP8rH), 1.48 (dd, J =
10.8 Hz, IH). Preparation 11t r t-butyl

(I -hydroxytricyclo[3.3.1.0 3" 7] non-3-yl)carbanmate Step
I: To a suspension of NaH (60% di spersed i n nujol,
1.92 g, 80 nmml) in THF (80 nmL) cooled to ice bath

fort EHRET.GltHE SolvarR wdesloded Wited ¥y@R[B FREEARAUNE thé clRrdle Qeacnon mass
40 mmlg dissolved in THF (80 nL) via a s$/r| nge ove
14

W%@ﬂrlﬁad cpBInR ﬁ@?@@mgﬂﬁpﬂl&frto ﬁotam targbutyl (-eertvl tgheyclo [3.3.1.0°7
I . d
T8 g PR ey 25 TR 8 9

(CIICE_;) BGGMH@ﬁ 4073<(sL(b©, VR AE- Imd (hQ 1HP@TM €4I138Y) a2.904.78 (m, 8H),
irred for 16 until TLC reveal ed di sappearance

17§f1 h?&(@x%ﬂhdrﬂéﬂlsa?%he Excess NaH was quenched by
addi ng sat. ag NH4Q solution to the ice cool ed
reaction mxture. The two | ayers were separated and
StepHE: dpue mistukayENaQBS(1832 §a33. @chmblt),hH& @3.mIhend 1,4 dioxane (2

onbi ned organic | ayer s washed with brjne, d .
I B ety T i S B IISh R 1 50 b 0me 80 spord s minutes.
Thé! V}Qﬁflnﬁg,e %g&ﬁoﬁﬁt%ssﬂl'ﬁtﬁ)nt %a8 RidALA &olts‘giéé Co! £ 3ik@NsIFRh of the

urified colum chro graphy to obtain

COIﬁpqmﬂnﬂydlme@/)raﬁemﬁn(IO@g,ZZ dmemal i Ighhiogand (ALY chl()7at @Bound 10°C.

Th‘%}%,i gon]m@gtou 8 dgrﬁw ail atn%?dgé ?r(?t,sstlr?q) or } h(;::ggez c%gyglge(lntp 0 °C and
que%’éﬁed ‘gy ﬁ@dl% %@eﬁﬂcﬂl Kﬁ [m@ 363 gnn%-)l e h¥hre %@ﬂ’ilﬁti&d with water

Fresh pre ar ed negnesi um odide in et
and( @xtmedh:MEn@Aq T\kas:oaﬂbmﬁdl ¢rigamio géyea vmrwhﬂedl ovitthbrine, dried over

{@gp upd Obt Ivgrﬁd wa§ fem X eo%e!i 1(1nder Igeduced prgsrsrl?lle) to obte'ﬁjg 1-[(tert-

butoxycarbonyl) amino] tricyclo[3.3.1.0*"|nonane-3-carboxylic acid (0.54 g) as a viscous
liquid in 87% yield. m/z (M—1) 280; '"H NMR (CDCls) 300 MHz & 4.75 (s (br), 1H), 2.78-
2.60 (m, 1H), 2.47-2.40 (m, 1H), 2.33-2.22 (m, 1H), 2.18-1.72 (m, 8H), 1.62-1.53 (m, 1H),
1.43 (s, 9H).

= 2.4,
2.4,

Step IV: To a solution of the acid (0.55 g, 1.95 mmol) obtained in step III in toluene (8
mL) at ice bath temperature EtsN (1.2 mL, 8.8 mmol) and diphenylphosphoryl azide (0.5
mL, 2.3 mmol) were added. The reaction mixture was gradually warmed to r.t., stirred for
one hour, and then refluxed for 4 h. Upon cooling to room temperature, the reaction
mixture was transferred to a separatory funnel and washed once with water. The organic
layer was transferred to a RB flask cooled to ice bath temperature and an ag. KOH solution
(50% w/v, 4 mL) and nBuyNI (10 mg, 0.02 mmol) were added. The reaction mixture was
stirred at room temperature for 2 h. Upon completion of the reaction, the reaction mixture

was cooled to ice bath temperature, acidified to pH 2 with conc. HCI, extracted once with
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Q0C. After stirring it for 0.5 h, the reaction m xture

was quenched by adding sat. aqg. NH4C sol ution. The
woer@aniys34 ayer was separated and the aqueous | BYEIB20&R000830

extracted with i sopropyl ether. The conbi ned organic

| ayer was washed with water and brine, dried over

anhydrous Na SO, and the solvent was renoved under

reduced pressure to obtain 5- (benzyl oxy)-2-nethyl

adamant an-2-ol as a gumy 11°quid (4:6 m xture of a and

b isomers) (7.5 g) in 95%yield, mz (M), 273; IH

NVR (CDCl 3) 300 MHz d 7.42-7.20 (m 5H), 4.51 (s,

0.8H), 4.48 (s, 1.2H), 2.40-1.30 (m 13H), 1.40 (s,

1.2H), 1.35 (s, 1.8H). Step H: The conmpound obt ai ned
etlien, emdethe ilque()ﬂs Bygy, wak/bdsifradokith we N40DH solutied (50% av/v) and extracted

ur ,[A 5 5 nmL nd THF (28 nL) and added
Wlﬁ?r‘gﬁ #F&Bm&f 1 1RSI WeTE Hﬁé@ over anhydioys Negb@4 and the
soﬁ@h%h@@va%?ra%%de(* 4'e/&ucg(¥ §ré§§ﬁreq/s(%5ta% g%r ﬁt%d &%pcglﬁld tert-butyl(3-

m nut es 0 ny,
anmyipaeyadel 3. kou r]@on»dsyl)mharra@b fioa viscousliquith€0.8 a9 dh 608 yield. m/z

oy erd rERBCRnEn o Pt S TR thallh BT B et g 7515

(mi 51 0puopl etiharsndoe conmbi ned organic | ayer was
ﬂed wth r(jl\y/\l/at e? an%(@’brlge dri ed over Na2S®™, and

the sol vent was renpved under reduced pressure. The

crude product was refl uxgnd Wi th néet hanol i ¢ KOH
solution (3.0 g KOH in 55 FRH# for 1 h. The sol vent

was evapor aI(SdinﬁMﬁéydl@PSJQQdﬁ’}”nﬁﬁsi 19993%@1&1112 oREoduct
was purified by colum chromatography to obtain

nmet hyl ketone | -[1-(benzyl o tricyclo [3.3.1. 38" 7]
non- 3-yl j et hanone as a gu uid (4.84 g) in 65%
yield, mz (Ml), 271; 3) 300 MHz d

7.40-7.20 (m 5H), 452(N2 270264(m IH) 5
2.58- 2.52 (m IH), 233{52? 2.18 (s, 3H),
211188(m 5H), 1.78-1 StepIV To a

S8 TR B S S e o B0 o
mnidl) (IETHFHGZO 0 aB0TTTHYN F0d BLI 15 e6nbdl9an@ 490 Sutyroyl chloride
(1.02 g, 7.5 mmol) were added. After stirring the reaction mixture at room temperature for
1 h, an aqueous solution of NaOH (50%, 10 mL) was added drop-wise followed by
addition of n-BusNI (182 mg, 10 mol %). After stirring the reaction mixture for 16 h, it
was diluted with water and extracted in EtOAc. The combined organic layers were washed
with brine, dried over Na;SOy4, and the solvent was removed under reduced pressure. The
crude product was purified by column chromatography to obtain 1-(3-acetyltricyclo
[3.3.1.03’7]non-1-yl)pyrrolidin—2—one as viscous liquid (1.0 g) in 81% yield. m/z (M+1)
248; '"H NMR (CDCls) 300 MHz § 3.42 (t, /= 6.5 Hz, 2H), 2.72-2.66 (m, 1H), 2.51-2.40
(m, 2H), 2.32 (t, J = 7.8 Hz, 2H), 2.28-2.12 (m, 2H), 2.18 (s, 3H), 2.10-1.87 (m, 5H), 1.81-
1.69 (m, 2H), 1.67-1.60 (m, 2H).

Step II: To a stirred mixture of NaOH (2.4 g, 60.6 mmol), H,O (16 mL) and 1,4 dioxane (4

mL) at ice bath temperature was added Br; (1.13 mL, 22.6 mmol) and stirred for 5 minutes.
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Thi s hypobromte solution was added drop-wise to a
sol ution of the conpound obtained fromstep Il (4.84
wW@2001813BDl ) in 1, 4-di oxane (18 nmL) kept at i ceRCDOHEI207/000830
tenperature. The reaction m xture was gradual |y warnmed
to roomtenperature and stirred for 1 h, after which
it was cooled to ice bath tenperature and quenched by
addi ng AcOH (3.9 nL, 65.7 ), diluted with water,
and extracted in Et OAc. Thé“cConbi ned organic | ayer was
washed with brine, dried over Na2SO4, and the sol vent
was renoved under reduced pressure to obtain
| - (benzyl oxy) tricyclo [3.3.1.03 7] nonane- 3-car boxylic
acid as a gumy liquid (4.1 g) in 83%yield, mz
Thé Medlting® h3pobrbimiMyRsol @idd 3as JidedHrophvide 40- & . stidred N3olution of the

5H) , 4.52 v 2H) . 2.78-2.70 (m._ L H), 582 o
corp{%undzobigm iy sEeR]I M é%m%n(gbut 4- opﬁne @186@}_5281 18°C. The
ng)e&%ﬂétdf% &facﬁ&ewmxfaughtta 'r&?rH tih gé&ﬁ%@m e dacBn thixture was
') in toluene (20 AL Ice t enper ature was
stiraesiifod 161 3Mendt Wamoolacstqnm Ib)attawmpdraptre ayd ghesbhd byladding acetic

acif s ks enrtic) Fg oo B bR S GRied il el “piBReea witn
Et0Q¢randahé @6mbites drddnee fagemarat WashoPwith bsiab ah@ dried lowdr Na,SO,.

for 4 h. Upon cooling to roomtenperature, it was
The rsahvsp rasdramved sensier seduseds piesBIre £ dobiaish &d2waepyrrolidin-1-yl)

tncyﬁl%r[&‘gal; ?2 glg%- -ogﬁo%gglll%: gé(lg as \é@?sc'buéaﬂglﬁlﬁ r(i 8 6{%3@290% yield. m/z
(MKOHDs® ! 'wt NMR((@%lyylsoo OIS )3.4ng, BHANO 1(1922111}; 2.18- 251 (m, 1H),

(%L’Z were added. The reaction m xture was stirred
2.4y e Rhby 208119G @r, G 86dof? @ordblel 08 fdbe/ < Bd, 11. 0 Hz 1H).
reaction, the reaction mxture was cooled to ice bath
tenperature,acidified to pH 2 with cone, HO,
StepXIIr dotestiresiceoliidinofthBeicid abtdinkdén agpdO®S | gﬁ&&r mit@sl) in CHCl3
basified with ag. NaOH sol ution (50% w/' v), and
(lant} gt ream mrflwreweowaf SAted pors. 1ridd Bilgadi mmod) Ellowed by

Nangg%o ) I§te ggoﬁljlﬁfé)e)?ﬁr}}’oqﬁ&%som 2080t 3R)r1ﬁ1r§,°§ovtﬁgtt th¥&mperature of

the reaction did not rise above 40°C. The reaction was warmed to 45°C and stirred for 2 h,

then cooled to ice bath temperature, diluted with water and extracted with EtOAc. The
aqueous layer was basified by adding 50% NaOH solution and extracted with CHCl;. The
combined organic layer was washed with brine, dried over Na,SO4 and the solvent was
removed under reduced pressure to obtain 1-(3-aminotricyclo [3.3.1.0*"] non-1-yl)
pyrrolidin-2-one as an off-white solid (0.25 g) in 74% yield. m/z (M+1) 221; 'H NMR
(CDCl3) 300 MHz & 3.41 (t, J= 7.0 Hz, 2H), 2.46 (dd, J = 2.4, 10.3 Hz, 1H), 2.38-2.28 (m,
1H), 2.30 (t, J = 8.3 Hz, 2H), 2.16-1.82 (m, 9H), 1.78 (dd J= 2.6, 10.8 Hz, 1H), 1.66-1.58
(m, 1H), 1.51 (dd, /=2.5, 10.8 Hz, 1H).
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reduced pressure to obtain pure am ne _

| - (benzyl oxy)tricyclo [3.3.1.0 ' ]nonan-3-amne as a
w@eoemtidedgui d (614 ng) in 80%vyield mz (M), PQEIB20074000830

NVR (CDC 3) 300 MHz d 2.40-2.20 (m 5H), 2.70-2.48 (m

3H), 2.40 (s (br), IH), 2.27-2.16 (m IH, 2.10-1.40

(m 9H). Step VI: To a solution of the am no conmpound

obtai ned fromstep V (590 rr7ql 2.4 mol) in

di chl oronet hane (10 nl) at™ i'ce bath tenperature was

added Et3N (0.5 nL, 3.6 mmol) followed by addition of

Boc anhydride (654 ng, 3.0 nmol ). The reaction m xture

was stirred at roomtenperature for 1 h. The sol vent

was renoved under reduce pressure and the crude

reacti on mass was purifi Pebﬁayati@ﬁlmgn _chrohrrat %graphy

usin t [ .hexanes, .as_eluent to obtain e Boc '

dor i vatk e 'S’foxi&-lwﬁ%lﬁohém-%-éf}?imyeiaﬁ%-F”ileQ/sEc?]r@psr.l-érqmgé

3" 7] non-3-yl) carbamate as gumy liquid (740 ng) in

90%vyield, mz (M), 343; NVR (CDC 3) 300 MHz d

7.40-7.20 (m 5H), 4.80-4 ry, IH, 4.51 (s,

2H), 2.50-2.25 (m 4H), 2. 75 (m 6H), 1.65-1.50

(m 2H), 1.46 (s, 9H). Stép ¥l : A mixture of the

conpound obt ai ned from st Vi®(730 g, 2.1 mml) and

Pd(OH) 2/ C (20% wet, 150 ng) in MeOH (9 i) was stirred
Stepdadp arpirred plisag & thet comnonnd ehipmed ftane tepreparhtionstep 1 (1.0 g,

i i ofi] 1 er of celite

S0 RReD B I PR DG sk SR P LR e b Tollofied by the
additiers s{i#4-ehtovotnitymidilorlaet(¥102(g, T- htaicd) YA fedri sEi¥iGd Othe reaction mixture

ot KGR d ssbosisps NOFAGI 60w (v owill mLpsias sifedlowed by the
i : | H) o 2. 4822, 3 :

addzlmg?nég%ll (Z%né,nggG (n}m%gf )11"h.f7' ﬁcr%oﬁﬁ%tgrf: \ggsf gﬁl?;s%d for 16 h,

dih(t;?i with) water,481d( extra@tell . vEitn PO Ac1TEE ephbined ddgdric &Fer was washed

WitF‘g{l(’lI(l%{ %@ﬁ?\(@r Na3SQy. et sdventywasireperest andgr redyiced pressure. The
crude firodutt | wid Jpurified by column chromatography to obtain 1-[1-(1,1-di oxido

isothiazolidin-2-yl)tricyclo[3.3.1.0>7] non-3-yl]ethanone as a viscous liquid (1.0 g) in 61%
yield. m/z (M+1) 284; 'H NMR (CDCl3) 300 MHz & 3.37 (t, J = 6.6 Hz, 2H), 3.16 (t, J =
7.5 Hz, 2H), 2.76-2.69 (m, 1H), 2.53-2.47 (m, 1H), 2.39-2.26 (m, 3H), 2.18 (s, 3H), 2.22-
2.07 (m, 4H), 2.20 (dd, J = 3.2, 11.0 Hz, 1H), 1.96-1.89 (m, 1H), 1.78-1.69 (m, 2H), 1.61
(dd, /=2.7,11.0 Hz, 1H).

Step II: To a stirred mixture of NaOH (2.1 g, 53.0 mmol), H,O (14 mL), and 1,4 dioxane
(4 mL) at ice bath temperature was added Br, (1.0 mL, 19.8 mmol) and the mixture was
stirred for 5 minutes. Thus formed hypobromite solution was added drop-wise to a stirred
solution of the compound obtained in step I (1.0 g, 3.53 mmol) in 1,4-dioxane (7 mL) at
10°C. The temperature of the reaction was gradually brought to room temperature and the
reaction was stirred for 1 h, then it was cooled to ice bath temperature and quenched by
adding AcOH (3.9 mL, 65.7 mmol). The reaction mixture was diluted with water and

extracted with EtOAc. The combined organic layer was washed with brine, dried over
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nmet hyl net hanesul fonate (2.4 g, 1.5 mmol) [as obtai ned
frompreparation 2], KCO (4.5 g, 34.2 mol), and
wa2®7413684 azole (1.5 g, 22.5 mmol) in DMF (30 Pdi/IB2AE7/000830
heated to H OQOC for 5 h. The reaction m xture was
cooled to roomtenperature, diluted with water, and
extracted with ethylacetate. The conbi ned organic
| ayer was washed with brine, dried over Na S04, and
the sol vent was renoved uha%r reduced pressure. The
crude product was purified by colum chromatography to
obtain | -{[3-(2-Methyl-I,3-dioxolan-2-yl) tricyclo
[3.3.1.33"7] non-l-yl]nethyl}- IH 1,2, 4-triazole
(1.82 g) as a viscous liquid in 85%vyield, mz (M)
NaZS10), ahRile8olveDdds rehod@d vhd&bredddbdIprdsid to obtain 1-(1,1-dioxido iso
1311,1211, 1140 1047, 876, 753, 1H NMR ( CDd.3) ? M—F
thiggolidige?- Qrgfnqypbo[ 3143 ]flgnaqer_% car]_aroyeyiw(%md SEIR, v1gfcog§ iguigh(0.9 g) in

0% Bt i Byt B MANBATbOD M 154 s 2316

J =S1.8[H4, 2H), 318i4¥2r'ﬂ©|(1ﬁ Ol HiY, 2082-2#1 (m, 2H), 2.38-2.26 (m, 2H), 2.25-1.98 (m,
Met h 3-di oxol an-2-yl)tricyclo[3.3.1.0 3
SHISTLT2§ Wt G o 13 5 o 2 (2 6 o 0.0

nmol ) obtained from Step | and p-tol uenesul fonic acid

(0.16 g) in acetone (36 nL) was refluxed for 4 h. The
Stepdllafliol eestirvesl solutemfabie acide:’otain@hineﬂemﬂe(@sl?rg labhchmydip in CHCl;

5 A0 e SRLSESEL 1 A Bt 0

adcﬁ%&t)ﬁ/ ﬁBNF WQ g,ey aRRha! et poHidas o @ AYSLidd R 86 MhihEwhile maintaining the
obtal n

temger@um hqk‘pvaz}éFCJ TI;@ rf:@purgn )rnxtm;eﬂya@ wRrged t@45°C and stirred for 2 h.

Th? feétu m Iﬁ(t}ére] \%ﬁ_&f 300 Elgto 1;_*[?_| Nﬁﬁe {%el%&% aJ?e? 9*155 extracted

withSEtOAD. , THo %@ué(ﬁls laydr, whs Masified t%}‘|)add17ﬂg75 5@"/55\1&(01‘;1 solution and
2 49-2.42 (m 1H), 2.16 (s,

extl:@g)mﬂ with Ciifvia. (T gyblmﬂsl WgAnig lzxq%as r@ih%i Wﬂh@rele dried over

6 6 6.
Sy g, By oD, B i 8 101
dloéﬂo&othﬂzlolldlr#ﬂ-@)(théycﬁo M3.B. latﬁd]nbnén-dl-awmaa @as (a2v18¢o),1s diquld 0.17 g)

ice bath te ertu £.was_added Br2 I\SI %
in 6% yighée m/z (M+1) 257, NMR (CDCl3) 300 MHz 6 3. 36’ (t J 6 6 Hz, 2H), 3.15
(t, J= 7.5 Hz, 2H), 2.40-2.24 (m, 4H), 2.18 (dd, J = 3.0, 10.4 Hz, 1H), 2.13-1.83 (m, 6H),

1.76 (dd, (J= 2.4, 10.8 Hz, 1H), 1.65-1.58 (m, 1H), 1.48 (dd, J=2.4, 10.8 Hz, 1H).

Preparation 11

tert-butyl (1-hydroxytricyclo[3.3.1.0*"Jnon-3-yl)carbamate

@\ NHBoc
OH

Step I: To a suspension of NaH (60% dispersed in nujol, 1.92 g, 80 mmol) in THF (80 mL)
cooled to ice bath temperature was added 4-hydroxyadamantanone (6.64 g, 40 mmol) dis-
solved in THF (80 mL) via a syringe over a period of 15 minutes. After stirring the
reaction mixture for 30 min., nBusNI (1.4 g, 4 mmol) was added followed by the addition
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m xture was stirred for 5 mnutes. The resulting

hypobrom te sol uti on was added dropwi se to a stirred
wa@edoattiwsd of | -[1-(1iJ-1,2,4-triazol -1 -yl met hyP¢T/IB2007/000830

tricyclo [3.3.1.33" 7] non-3- yl] ethanone (0.7 g, 2.92

mmol) in 1,4-dioxane (4 nL) at ice bath tenperature.

The reaction m xture was gradually warned to room

tenperature and stirred for,_1 h. Then it was cooled to

ice bath tenperature and qJénched by addi ng AcOH (3.9

m., 65.7 mol). The crude reaction m xture was dil uted

with water and extracted with Et OAc. The conbi ned

organi c layer was washed with brine, dried over Na

SH4, and the solvent was renoved under reduced
of bél&Syﬂ:ubmldeO(SCBH m'LDl The( dehétidn, Rixdurerw@z@hrmedyto Ffeblhytbﬁlperature and

Afyclo eé# (?nane 3-carpoxylic acid (O

Stn@? lv%b/&lptﬂeﬁcar@v dofipanpRpace of h romdamzef@norzes@xcess NaH
wa%&all%ﬂ%léd é%%%c?m%é%gacf T Qoi%éo?ﬁtog@%@% $%31%3§'e|_a[cﬁl mixture. The two
layeSDEEI0) sepadtdiHanddti®. at@edus, lalybi) way eftr@cted Wiih, EMDAQ Tlss combined

org(%ﬁg ]ﬁ¥ﬁr7v9332\gﬁs%fsi ra/lggg%l;lﬁ ng,qg over g%lf)@mus%azg%ét fu}d} g]gssolvent was

&I‘ﬁh&&‘ r8duckd phdésdre %o Bbfafi @éﬁid‘e'ree\’dtlﬁﬁtlﬁ%ls )WHléH 9/%@ berified by
G3' 7] nonane- 3-carboxylic acid

colnmm QE@b@tagnapbw torobsaig§- Gblenzylwy)@lmma(nzfzﬁnms) a mmy liquid (7.93

 Rohb Jeligtl meb M b Tt R b w3 Pl 20 10, 451

QH 073D @B LE, B4RERB6Qh, 9f1),303 311 ROLES 10MA | € keepi ng
S ()e terrpergturg)of t he geactl)on bel ovg ZLOC]%]After

Stll‘l‘lng the reaction mxture for 2 h at r.t, the

' ' | ed i bat h
s Ho BT ROl gt R PR ISR Y05, was aaded
thrageo el Spehe vaEphagi dbtaledin éa%ﬁn EO% ﬁﬁmdlhﬂTHF (57 mL) at
solution and extraction with e conbi ned
0° Cor/bféﬁﬂssrrlrsaﬂé for (a3 hyfhe Fragtion PAxIETY Wes quenrked Byaddingeeg. NHLCL

solﬁ@% (g ?%, P, P&, r%@é%?e_dl _Q&F&h% %gjfi?o%g 1@&&3%{{: &xtiBcted with

isopropyl ether. The combined organic layer was washed with water and brine, dried over

anhydrous Na;SO,, and the solvent was removed under reduced pressure to obtain 5-
(benzyloxy)-2-methyl adamantan-2-ol as a gummy liquid (4:6 mixture of o and  isomers)
(7.5 g) in 95% yield. m/z (M+1), 273; 1H NMR (CDCl3) 300 MHz 8 7.42-7.20 (m, 5H),
4.51 (s, 0.8H), 4.48 (s, 1.2H), 2.40-1.30 (m, 13H), 1.40 (s, 1.2H), 1.35 (s, 1.8H).

Step III: The compound obtained in step II (7.5 g, 27.5 mmol) was dissolved in a mixture
of AcOH ((5.5 mL) and THF (28 mL) and added drop-wise through an additional funnel to
the ice cold solution of NaOCl (4%, 275 mL) over a period of 15 minutes. #n-BusNI (210
mg, 2 mol%) was added and the reaction mixture was stirred for 1.5 h. The reaction
mixture was poured into a separation funnel and two layers were separated. The aqueous
layer was extracted in diisopropylether and the combined organic layer was washed with
water and brine, dried over Na;SQOy4, and the solvent was removed under reduced pressure.

The crude product was refluxed with methanolic KOH solution (3.0 g KOH in 55 mL



10

15

20

25

tricyclo [3.3.1.03 7] nonan-3-anmne (0.08 g) as a

viscous liquid in 70%vyield, mz (M) 219; 1H NWR
W@ ST 863800 MHz d 7.98 (s, IH), 7.93 (s, |H),Prar/0B20§%400830

2H), 2.38-2.30 (m IH, 2.06-1.98 (m IH, 1.96-1.80

(m 2H), 1.72-1.57 (m 4H), 1 55-1.36 (m 4H).Step V:

To a stirred mxture of |-(

H1,2,4-triazol-1-yl rrethyl)é,4tr|cyclo [3.3.1.&B' 7]

nonan- 3-am ne (0. 06g, mmol ) and K2C3B (0. 13 g,

0.96 mmol ) in DMSO ( 1 nL) at an ice bath tenperature

was added conpound (2S)-1

-(chl oroacetyl ) pyrrolidine-2-carbonitrile (0.07 g,

0.32 mmmol ). The reaction m xture was gradual |y war nmed
MeQdy iooth h. éfhserohitent wasavemrated soddraed®etl prégsar and the product was

etion of .the reac hecke TLC
puf OB e g b ERaRERGhy 1P R oy BRong i fdelony) tricyclo
[3.3u J0R"]viitine3-yHellalnens a gith@e 1ped (A2 8P 6Rditiaem/z (M+1), 271
sol vent was renoved under reduced pressure. The crude

THYMRUEGED @RS 390 Mz 8d7.487 86! (omrSHDh A SR 0 R PHE0-2.64 (m, 1H), 2.58-

259 ?&giﬁ)?:ﬁagg? ‘i‘ﬁ%ﬁ)&%@éaﬁgi ﬁ(;af:}gg oh; 5,1 78-1.58 (m, 2m),

[3.3.1.03 7] non- 3-yl am no) acetyl]

prrolldlneZCarbomtrlIe 0. 07 in 60%vyield as an
_bi)iﬁ 3 mixtyre of NROR (1950222%) mmaly, AOKT2 H@ﬁEandIlR‘l-dmxane (20

LIRS e —

Thig . I@pélﬂpnﬁﬂd)s,oltﬁloﬁ&vésgaﬂfgd ﬁ)}fgn&d‘% a l;cbﬁltlon’l oﬂﬂle( &)m@(ﬁﬂhd obtained
ﬁor&l_q)tep IiI élg&ﬁg,gbf% gl 1 41660%?11&% g lﬁ?PR@tl}P@ b@‘fh tepgperature. The

reaé(tfdnaﬁl?itﬁrea%m%réﬂ%an dtx%%gg t?% élﬁleﬁrﬂpgra'tﬁ}ee%ﬁﬁm r%@sfar 1 h, after

which 2t wis camled toachhith téraperetuad w@mshaﬂmbeddcﬁﬁ@Ac@H (3.9 mL, 65.7
Sh- | = | or cet 4-f1 uor.opy | he- 2- ar onitrile
m’“ﬁb 51#%%9 i ¥ dfceiadiat B EiTAG UV i gcﬂxgmlsr layer was

waéh@d NRith RinkOaRkd QFVRENGLYOS %Hjﬂ?et G 'Rr% rgknbﬁeduﬂﬂﬁ‘er reduced
onpl etion of the reaction O?ked by TLC

preﬁémtplqhﬁalmlx(fognwlwé trigyicla b3d3 O AnGna@Aes - emUommmeuﬂ as a gummy
tigofd [-01 BBt et D) Pl iR (B Db 300720 e,
5H)gg.tggit(%tzﬂﬁ§.7@ba.m (189118), 20582198 (& AYEL 29538, U9D), 2.18-1.50 (m,
9 H).

Step V: To a solution of the acid obtained from step IV (1.36 g, 5 mmol) in toluene (20
mL) at ice bath temperature was added EtsN (2.1 mL, 15 mmol) and diphenylphosphoryl
azide (DPPA, 1.3 mL, 6 mmol). The reaction mixture was slowly warmed to room
temperature and stitred for one hour, after which the temperature was risen to reflux for 4
h. Upon cooling to room temperature, it was transferred to a separatory funnel and washed
once with water. The organic layer was transferred back to the RB flask cooled to ice bath
temperature and aq. KOH solution (50% w/v, 10 mL) and #BusNI (92 mg, 0.25 mmol)
were added. The reaction mixture was stirred at room temperature for 2 h. Upon

completion of the reaction, the reaction mixture was cooled to ice bath temperature,
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(25,4SM 11 UOFO-1- {N-[2-(IH1,2,4-triazol -
1-yl met hyl ) hexahydr o- 2, 5- net hanopent al en-
waagori)3694 1 gl ycyl } pyrrolidi ne-2-carbonitril e aBCEHIB2007/000830
of f-white powder (0.4 g) in 36%yield. IR cm1 3444,
2951, 1672, 1518, 1416, 1301, 1135, 935; mz (M) 373;
1H NVR (CDCI 3) 300 MHz d 8.0 (s, IH), 7.92 (s, IH,
5.44 (ddd, J 3.4, 3.4, 51.2 Hz, 0.8 H), 5.35 (ddd, J =
3.4, 3.4, 51.3 Hz, 0.2 H,'5.04 (t, J 8.8 Hz, 0.2 H),
4.95 (d, 9.2 Hz, 0.8 H), 4.10 (s, 2H), 4.05-3.51 (m
2.4 H, 3.4 (s (br), 1.6 H, 2.82-2.62 (m I|H),
2.45-2.16 (m 5 H), 1.91-1.69 (m 4H), 1.57-1.38 (m
4H). Exanple3 To a stirred mixture of the triazole
acidifieheo pH Ditithi coedd, HELsexdmcted ange exitinpther, lan(iGhe agyeols d@yer was

basigg lpp)q{l'g%g m Féﬁ@%ggz E(ZV)?%%{ gxt}arc}teQNB% élﬁorrgf s rThieCc%mbined
orgéﬁlf? )l%)er (w3 &’iéﬂa@@r)’dn}ly&mﬁé B, O0Y hh@ lthél ktlQert- wad Be4pokdted under

83 mmol ). The reaction mxture e yas
redtg:eé@msm twabtmsthr@ apisent - f@npﬂpw)m@cmq[é 31.0r leenapgi-aigine as a

g WRHL A 0% el b kT 1o SR AP Gl gt o

2.40% 00 (WatsE), Q"i’@ 2agd a8 310l pad (9, N, S%-2.26 ¢t hED), 2.10-1.40 (m,
sol vent was removed under reduced pressure. The crude

9H)pr oduct was purified by col um chromatography to
obtain (2S, 4i?)-4-fluoro- 1- {N-[2-(IH 1,2, 4-triazol-
1-yl net hyl ) hexahydr o- 2, 5- net hano rental en- 3a(l

StepVIYTd g's&iﬁﬁﬂo}lﬂ)}frth@bmﬂiomrﬁm@ﬁd lobtairtedi ftam atepaV ¢590nng, 2.4 mmol)
as a mxture of two ro s in 25%

[1quid (0.21

in djghdrgmetfape m% ML) 28 7o bafhytequrergtersoras 24550 T (@ 5gmby 3.6 mmo)
folléﬁf?d %@ﬁd{t@%(z%iﬁ ??c j)ﬁﬁ:ngx?iegééé qn%b!'z@) }%n"}xo?: gé ?%j%\?n(:}n&ture was
stirn®d 4t lilom Ger@pdipturetfoBd .t ThBsolvdit waB.r8mblyed dndkd 18182 pressure and
the Pryle reach saps vempurifipd by <albtnr! Qlromloerphipisisg FA hexancs as
eluent to obtain the Boc derivative of tert-butyl (1-benzyloxytricyclo[3.3. 1.0*"]non-3-yl)
carbamate as a gummy liquid (740 mg) in 90% yield. m/z (M+1), 343; 1H NMR (CDCl;)
300 MHz & 7.40-7.20 (m, 5H), 4.80-4.70 (s (br), 1H), 4.51 (s, 2H), 2.50-2.25 (m, 4H), 2.0-
1.75 (m, 6H), 1.65-1.50 (m, 2H), 1.46 (s, 9H).

Step VII: A mixture of the compound obtained from step VI (730 g, 2.1 mmol) and
Pd(OH),/C (20% wet, 150 mg) in MeOH (9 mL) was stirred under H atmosphere at room
temperature for 2 h. The reaction mixture was filtered through a pad of celite and the
filtrate was concentrated under reduced pressure to obtain fert-butyl (1-hydroxy tricyclo
[3.3.1.0%7] non-3-yl)carbamate as an off-white solid (520 mg) in 97% yield. m/z (M+1),
254; 1H NMR (CDCl3) 300 MHz 8 4.72 (s (br), 1H), 2.48-2.35 (m, 2H), 2.32-2.18 (m,
2H), 1.93-1.70 (m, 6H), 1.55-1.35 (m, 2H), 1.45 (s, 9H).
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To a stirred m xture of the triazole am ne as obtained
in step |V exanple 1 (0.27 g, 1.05 mmol) and K CO3

W@ 00381334 4.2 mmol ) in DVMSO (4 nlL) at ice bat hPCT/IB2007/000830
tenperature was added
(4i?)-3-(chloroacetyl)-1,3-thiazolidine-4-carbonitrile
(0.2 g, 1.05 mmol ). The reaction m xture was gradual |y
warmed to roomtenperature_and stirred for 3 h. Upon
conpl etion of the reacti on7?by TLC), the reaction
m xture was diluted wth Et OAc and washed wi th water
and brine, dried over Na2SO4, and the sol vent was
renoved under reduced pressure. The crude product was
purified by colum chromatography to obtain

(4i?)-3-{N-[2-(1iJl, Example 1

2,4-triazol -1-yl net hyI)hexahydro 2, 5- net hanopent al en- 3
a(l H-yl]glycyl}-I,3- thiazolidi -carbonitrile as
a light yeIIowsolld( g) in OyleldIﬂZ(M-l-l)
373; 1H NMR (CDC 3) 30 d 7.92 (s,

(Se
IH, 5.32 (t, J =4.1 ) 404%5(m2|—|) 4.08
(s, 2H), 3.62-3.48 (m 2H), 340@26(m 2H) ,
2.42-2.35 (m | H), 27‘21$-2.15(m IH, 1.90-1.39 (m
10H) . Exanpl e 5 Steﬁ“{;NA m xture of {3-[(fer -butoxy
carbonyl) amno] tricyclo [3.3.1.03 7] non-1 -yl } met hyl
StefBt Rag@ged frﬁﬁﬁir@%faﬁ% gﬁl/ﬁéﬂ%ﬂq 3. 8109;6 t)ﬂrf%5}01§[3§§)1%3 Ynon-1-y1]

3 mol), K C3B fazol e

methyl meﬂ@nmmfopateaa& DS pmolm [mqbtma’sd frort pEpaetidn 0D dKCOs (4.5
o {65l and o B0t 2 B b e 0 107

for amhe 1daeticro mtik tued was @aoled tbavem waHedgBEilved Rvith water, and
dried over Na2S™4, and the solvent was renoved

ext{?ﬁ%?nglF}bﬁﬂ}@éae pee Wblmor@amséawm&ash@%wm pring,etied over
Naf30,3hd e g&fv @mrédtlﬁ] %P&fdéxﬂgé g,;e&&gt Yhe lcbade! product was

-t et | cyc
purifoed- 18- gdljlmardhm*rmwgtaphmtwolﬁamus{[a @:Mét}(v‘DIZS dibxblan2491 tricyclo

[3. %y L@“fi 1 %ﬁh— %Wf}zf)lflﬁ;y 4-4riaze %ECI 8%3@ %s(,) 2 \g'\,/g;zog(sj Algil?d?ﬂn( 55% yield.
m/Z (0I+1) 290; IR cm™ 2932, 1668, 1506, 1441,1373, 1311 ,1211,1140, 1047, 876, 753.
'H NMR (CDCls) 300 MHz & 7.99 (s, 1H), 7.93 (s, 1H), 4.07 (s, 2H), 4.03-3.92 (m, 4H),
2.42-2.32 (m, 2H), 1.86-1.79 (m, 1H), 1.74-1.65 (m, 2H), 1.52-1.37 (m, 8H), 1.26 (s, 3H).

Stepll: A stirred solution of 1-{[3-(2-Methyl-1,3-dioxolan-2-yl)tricyclo[3.3.1.0*"|non-1-y1]
methyl}-1H-1,2, 4-triazole (2.6 g, 9.09 mmol) obtained from Step I and p-toluenesulfonic
acid (0.16 g) in acetone (36 mL) was refluxed for 4 h. The volatiles were removed under
reduced pressure and the residue was diluted with ethylacetate, washed with 10% aq.
NaHCOs and brine, dried over Na;SOs, and the solvent was evaporated under reduced
pressure to obtain 1-[1-(1LH-1,2,4-triazol-1-ylmethyl)tricyclo[3.3.1.0° ’7]non—3-yl]ethanone
(2.2 g, 86% yield) as a viscous liquid. m/z (M+1) 246; "H NMR (CDCls) 300 MHz § 7.99
(s, 1H), 7.93 (s, 1H), 4.10 (s, 2H), 2.75-2.65 (m, 1H), 2.49-2.42 (m, 1H), 2.16 (s, 3H), 2.0-
1.45 (m, 10H). >C NMR (CDCL;) 75 MHz § 211.0, 151.6, 143.6, 61.6, 56.9, 48.2,45.9,
45.7,42.6,41.9, 37.3, 36.6, 26.3.
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2.37-2.30 (m IH, 2.20-1.80 (m 4H), 1.72 (ddd, J =
2.7, 12.3, 15.4 Hz, 2H), 1.56-1.38 (m 4H), 1.44 (s,
wOR)o718t6ep |I1: To a stirred solution of the copr@DUBRG07/000830
obtained in step | above (0.2 g, 0.62 nmol) in EtOAc
(2.0 nL) cooled to ice bath tenperature was added a
solution of dry HO in EtQAc (3N, 3nlL). The reaction
m xture was stirred at theysane tenperature for 2 h
and the volatiles were renoved under reduced pressure
to obtain the crude product, which was triturated with
et her several tines to obtain pure hydrochloride salt
of I-(l -tetrazol-lylnmethyl) tricyclo
[3.3.1.03 7] nonan-3-am ne (160 ng) in 100%yield, mz
(M+) 220; IHNI\/R(CDS(I) 300 Mz d 8.72 (s, IH), 4.70

teél ’ "I%H% sufreé?sgﬁisz%ﬁ f%l ?F’%&l %sm “ét)ggé}né@n H@) (4.6, mL) and 1,4
diosshe el )s el icei ath cémpdretuby dras childed i Rig (Qesl tIQbitcad meelol)rend the
i i P8 T Sl S RCSMH B BHROPES T sobiinl was added drop-
w1seéJ &5% Sﬁr?féd? %lﬁﬁ&ﬁ@ﬁ '1%22&%13 I @Lﬂtﬂhﬂﬁ: 1%1%&?;%%@%1&%{3 (01 .89 non-3-
i stilamnen@ 1 rge Zr%?amrmdm imi kﬁmlmcah@ (43nh) at ucwhathdtelmgemuure The

el Ry S 58 U 5 B R 5 B fen i

was R06RE Ub Gce THilE tedfipgiuier Uc{den?ﬂ?e%l Wﬁdcﬁﬂég?ﬁcéﬂ &% HIM 65.7 mmol).
chr ogmat ogr aphy to obtain
The._ grade geaption. ww?hwg dilesash wztes ?mﬁlt n:gtnas:ted with EtOAc. The

b UL ISP ol L) LS00 e o
remqved| aipden zrecﬂdded.) pﬁ:E@,re 1fd I‘sMRim CID(@IE)I ﬁﬁQnMdZ ldylﬁleﬂﬂ/l) tricyclo
[3. 3% (Eﬁlg?@ge-@ rﬁarbglxlyhc gmgf@O ’é@ 2) 24:%5% zlejf@)agarggff-(whlte@qogld M.R: 230-

3-8 1
235 Cd{r?%% Ior| glé gﬁll) ﬁgé Bf&f(z 45%?1&1%2 06%89913 Eg‘zs 1308, 1137,
979 cxzap&mmat(tm30@r; 300 MIKI08, 83 %, (136, MY, s%x/lﬂs; gnvl(%,szm, 2.70-2.62

met ha § 121 cooled to OC was adde
(m, 1H),24023 (m, 1H), 2.06-1.95 (m, 2H), 1.84-1.1.43 (m, 8H).

StepIV: To a stirred suspension of 1-(1H-1,2,4-triazol-1-ylmethyl) tricyclo [3.3.1.0*"]
nonane-3-carboxylic acid (0.13 g, 0.52 mmol) obtained in step III, in CHCl; (2.6 mL) was
added conc. H»SO;4 (0.25 mL, 5.2 mmol). To this homogenous solution NaNj3 (0.1 g, 1.56
mmol) was added in portions over a period of 30 minutes, while keeping the temperature
of the reaction below 40°C. After stirring the reaction mixture for 2 h at r.t., the reaction
mixture was cooled to ice bath temperature, diluted with water and extracted with EtOAc.
The aqueous layer was basified by adding 50% aq. NaOH solution and extraction with
CHCl;. The combined organic layer was washed with brine, dried over Na,SOy4 and the
solvent was removed under reduced pressure to obtain 1-(1H-1,2,4-triazol-1-ylmethyl)
tricyclo [3.3.1.0*"Inonan-3-amine (0.08 g) as a viscous liquid in 70% yield. m/z (M+1)
219; '"H NMR (CDCl3) 300 MHz & 7.98 (s, 1H), 7.93 (s, 1H), 4.07 (s, 2H), 2.38-2.30 (m,
1H), 2.06-1.98 (m, 1H), 1.96-1.80 (m, 2H), 1.72-1.57 (m, 4H), 1.55-1.36 (m, 4H).
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m., 0.2 mmol). After 30 mnutes, the volatiles were
renoved under reduced pressure and the residue was
wao eiovtmsed several tinmes with ether to obtai nPCT/IB2007/000830
of f-white hydrochl oride salt of
(26)-1-{iV-[2-(I/f-tetrazol-I-yl methyl)
hexahydr o- 2, 5- met hanopent al en-3a(l )-yl] glycyl}
pyrrolidine -2-carbonitrile (38 ng). Exanple 6 Step |
A nmixture of {3-[( r -butoeX§-carbonyl) amno] tricyclo
[3.3.1.03 7] non-1 -yl } met hyl net hanesul fonates as
obtained in preparation 3 (0.85 g, 2.4 mmvol), K2CO3
(1.0 g, 7.2 mol), N-rmethyl piperazine (0.37 nL, 3.6
nmmol ) and DVF (10.0 nlL) was heated to H QOC for 12 h.
The reaction m xture was cooled to room tenperature,
diluted with waterand extracted in Et QAc. The conbi ned
SteprijaFio e stizgé minse oA 1va, #-iridzol-i elmethyddrioyado [NAaASPA] nonan-

e Rl S RS D e PR P i o e

batﬁhf ATy hdied b&(ﬁhﬁbdrﬂr 29ut-ghioroacetyl pyrrol1d1ne-2 carbonitrile
met hyl pi perazi n- I-%/.E) nmet hyl ] trlcyc
(. Zagso 32 aendgl). Thereaptiph meizfuse fras aradvally wiegaeliy noo@dcmperature and

sl 8,2 DS T S N R A

waé gilud) witR EiGA(cSandZ\lvhshe& v@iﬂil W&fer(dimd M‘hﬁe, diie® Qrv&r mzﬁ(m, and the
1.70-1. 40 m , 1.35-1

| H) ,
solyqyt wagirgoped u Tiedichd pEirws| The srdemrodiet @f@mpauﬁad by column

h:%ﬁﬁ?d(g?%ﬂxya& rr%tgiélo% e%a?%l@?%égv% ﬁ%f 5% itﬁh['r'i??h-)tnaioﬁl -ylmethyl

(triaytde {B.3. 151 nbh-Sayledirg) pcetd] plyrroEdﬁéd c(a’Bbd‘ﬂ,ltrﬁe (ﬁ.()7 gjl'ime60% yield
reaction mxture was stirre the same t

as poUEVIRIEANLc: Mol o021 S T OO ol B oV ice J2 2224, 1658,

5P BE 19 B AT By TN AR 505, 10, 79
1H), 4’(84(1113;‘Uh:3/5|3l}@@r1&2)1 mob -(v| 2H)YBIa3Y3.B5 (il @My, 2240-2.05 (m, 8H), 1.80-
nonan-3 -am ne hydrochloride salt (330

L. 6%151)“ ), 8‘55/% iﬁ%l(@; 4H)

Example 2

H o

¢

To a stirred mixture of the triazole amine as obtained in step IV in examplel (0.65 g, 3
mmol) and K,COj3 (1.24 g, 9 mmol) in DMSO (12 mL) at ice bath temperature was added
(2S5, 48)-1-(chloroacetyl)-4-fluoropyrrolidine-2-carbonitrile (0.57 g, 3 mmol). The reaction
mixture was gradually warmed to room temperature and stirred for 3 h. Upon completion
of the reaction (checked by TLC), the reaction mixture was diluted with EtOAc and

washed with water and brine, dried over Na;SO4, and the solvent was removed under
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Step I'll: To a stirred solution of the hydrochloride

(0.33 g, 0.92 mvl) obtained in step Il, in DVSO (3.7
workgo7at3espom t enper at ure under nitrogen at nospPEer/EB20@B)00830

-1 -(chloroacetyl) pyrrolidine-2-carbonitrile (0.16 g,

0.92 mmol) and K CO8 (0.76 g, 5.53 mmmol ) were added.

After stirring the reaction mxture for 3 h, it was

diluted with Et OAc and washed with water and bri ne,

dri ed over Na2SO4, and the7%ol vent was renpved under

reduced pressure. The crude product was purified by

columm chromat ography to obtain (2S)-1- {N

[ 2-] (4- et hyl pi perazin-1-yl) nmethyl]

hexahydr o- 2, 5- net hanopental en-3a (I H) -y \ glycyl}

rified Wy coMinh &chséthatd Zo obtain

redg%%ur %leﬁ%‘lr/?;eur e gl%ﬁﬁ%dﬁ IW%S?& 1Hnyl\/R coc13+co§l(égh ¥
(2.S36K)-4nfiizord- 14 {V2(HH- 132, é taamlﬂzylmleﬂgyl)hsx%wd@ 20 rpetbanna)entalen-

s 31 RSy A B Mo G5 st

IR Eﬂil“ 34d4, 285196, 281€,M416H30E4a0P) BHAi/z bMdnpem dH NMR (CDCls)
salt: To a stirred solution of the conmpound obt a

300 MEx& B (s, 1), 392rfg, 110), 3.4dtddd, Ji=n3 Ael- Haﬁoﬁl H(2201$L})‘) 5. 35 (ddd, J=

s 7315, EEAS oL TV SO 55 0 L3, Pk sp 10 . 20,

4.05S08ICEH, D4EHSIM(sTBE, 1.6EHy, eSRAU62 Bas1HY), |214ﬂratleqm 5 H), 1.91-1.69
several tines with dlethyl ether to obtain

(o $18), 157EN3$ pmy 414)-
met hyl pi perazi n-1-yl)met hyl ] he ?i(]@hydr 0- 2, 5- met hanopent a
l en-3a(l H)-yl]glycyl} pyrro I'ne -2-carbonitrile
hydrochl oride salt as an off-white soFid (41 ng).
Exanpl e7 Step |: A m xtureaof {3-[(tef -butoxy
carbonyl) amno] tricycl .1. 0% 7 non-1 -yl }nethyl
nmet hanesul fonates as o e (n\[p/re aration 3 (0.85
g, 2.4 mmol), K2CG3 (1.0 g, M2 ol LN t hi onor phol i ne
(0.4 n, 3.6 mol) a (10.0 nm.) was heated to H
Q0C for 12 h. The rw®ac tNon m xture was cooled to room
tenperature, diluted th water and

To a stirred mixture of the triazole amine as obtained in step IV in example 1 (0.4 g,
1.83 mmol) and K,CO; (0.4 g, 2.8 mmol) in DMSO (4 mL) at ice bath temperature was
added (2S, 4R)-1-(chloroacetyl)-4-fluoropyrrolidine-2-carbonitrile (0.35 g, 1.83 mmol).
The reaction mixture was gradually warmed to room temperature and stirred for 3 h. Upon
completion of the reaction (checked by TLC), the reaction mixture was diluted with EtOAc
and washed with water and brine, dried over Na;SOy, and the solvent was removed under
reduced pressure. The crude product was purified by column chromatography to obtain
(2S, 4R)-4-fluoro-1-{N-[2-(1H-1,2,4-triazol-1-ylmethyl)hexahydro-2,5-methanopentalen-
3a(1H)-yl]glycyl} pyrrolidine-2-carbonitrile as a gummy liquid (0.21 g) as a mixture of two
rotamers in 25% yield. m/z (M+1), 373; 1H NMR (CDCls) 300 MHz & 8.0 (s, 1H), 7.92 (s,
1H), 5.35 (d (br), ] = 51.5 Hz, 0.8 H), 5.30 (d (br), J = 51.3 Hz, 0.2 H), 4.97 (t, ] = 8.4 Hz,
0.2 H), 4.80 (t, 8.4 Hz, 0.8 H), 4.20-3.32 (m, 4 H), 4.10 (s, 2H), 2.87-2.40 (m, 1H), 2.40-
2.33 (m, 1H), 2.25-2.15 (m, 1H), 1.98-1.38 (m, 11 H).
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extracted wth Et CAc. The conbi ned organic | ayer was

washed with brine, dried over Na SO, and the sol vent
woe®7nessved under reduced pressure. The cr udeP@r/mBMOCT000830

was purified by colum chromatography to obtain

tert-butyl [I|-(thionorpholin-4-ylnmethyl)

tricyclo[3.3.1.0 3" 7] non-3-yl]carbamate as a vi scous

liquid (0.18 g) in 21%vyield mz (Ml) 353; 1H NMR

(CDA 3) 300 MHz d 4.72 (s (¥, 2.75-2.66 (m 4H),

2.65-2.58 (m 4H), 2.40-2.28 (m 2H), 2.17 (s, (2H

2.0-1.85 (m 4H), 1.80-1.72 (m IH, 1.62-1.50 (m

4H), 1.45 (s, 9H), 1.35-1 .20 (m IH). Step Il: To a
stirred solution of the conmpound (0.22 g, 0.63 mmovl)
obtained in step I, in EtOAc (2.0 nL) cooled to ice

bath tenperature was added a solution of dry HO in
EtOAc (3 N, 4 nl). The reditamplefi xture was stirred at
same tenperature for 2 h and the gol vent was renoved
under reduced pressure to obtain¢Za grude product,
whi ch was trituratedsey [ time {th diethyl ether
to obtain I -(thiono f -4 thy) tricyclo
[3.3.1.08' 7] nonan-3-ankRé hifdrothl oride salt (180 nm)
in 88%yield. Step Ill: )JTo a stiPred solution of the
hydrochloride salt (0.% g, 0.51 nmmol) obtained in
step Il above in DNBOﬁZ%}O nm.) at roomtenperature
under nitrogen atnDspne+é was added
(26)-1-(chloroacetyl)pyrrolidine-2-carbonitrile (0.09
Toga styrasbmiipe)ofthel mipe3E ofptaiedsis stemlV eadmple 1 (0.27 g, 1.05

o) BRI 838 RS TSR gl A o acdea
(4RyaZ Gorangttyl e, 3sthiazeNdinvascaftimyied (ondel 1.e5uasdl). The reaction
ressure. T%fwcr ude, product was purified by col um

mikiure Was geduphy wagnghtogiogm temperature and stirred for 3 h. Upon completion

= Los L TN ' in-4- : h -2, 5- .
of Er}ge?)ﬁgéﬁb&lr(\egﬁg’%_fée):ﬁ %ﬁ%ﬁf&f&bﬁéﬁ%@ﬁ&\%& Xm&nxﬁngé gmg Wwashed with
wafpy and bride,niried-avar bas8 @4, ah@tessobrendivhs véihdvedsmldedredfcddpressure.

). in 35%vyield mfz (M) 389; 1H NVR (CDC 3) 300 MHz
Thioyids $ad0et s puea By eush Abrarompply 3 5in GRN-12-(LE-
1,2,4-triazol-1-ylmethyl)hexahydro-2,5-methanopentalen-3a(1 H)-yl]glycyl}-1,3-

thiazolidine-4-carbonitrile as a light yellow solid (0.18 g) in 46% yield. m/z (M+1) 373; 'H
NMR (CDCl3) 300 MHz & 7.99 (s, 1H), 7.92 (s, 1H), 5.32 (t, J = 4.1 Hz, 1H), 4.70-4.55

(m, 2H), 4.08 (s, 2H), 3.62-3.48 (m, 2H), 3.40-3.26 (m, 2H), 2.42-2.35 (m, 1H), 2.25-2.15
(m, 1H), 1.90-1.39 (m, 10H).
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4H), 2.70-2.60 (m 4H), 2.48-2.35 (m 2H), 2.35-2.15
(m 4H), 2.0-1.75 (m 4H), 1.68-1.40 (m 5H),
wa22®84a13626 (m | H). Exanple 7A: Hydrochl ori de B&i/1B20070000830
a stirred solution of the conpound obtained in exanple
7 (39 nmg, 0.1 mmol), in methanol (2 nlL) cooled to 0OC
was added TMs-C (25 ni, 0.2 nmmol ). After 30 m nutes,
the volatiles were renoved under reduced pressure and
the residue was triturated8keveral tinmes with diethyl
ether to obtain the hydrochloride salt of (25)-1-{
N-[ 2- (t hi onmor phol i n-4-yl met hyl)
hexahydr o- 2, 5- net hanopent al en-3a(l )-yl] glycyl}
pyrrolidine-2-carbonitrile as off-white solid (41
ng). Exanple 8 Step I: A sE'gr{lﬁsgsm xture of
[ 3-(2-Met hyl -1, 3-di oxol an- tricyclo[3.3.1.0
3" 7] non-1-yl] nethyl nethanesulf te as obtained in
preparation 2 (1.0 g, 9 mmol ), CO (1.16 g, 8.7
nmol ) and i sot hi azol i o@p 1,1 -MHioxide (0.53 g, 4.35
mmol ) in DVF (12.0 nfpgshgaigd t 6NM110C for 16 h.
The reaction m xture was coéi edd o room tenperature,
diluted with water and extracted wth Et CAc. The
conbi ned organi c | aye s washed with brine, dried
over Na SO4 and the s ent was renoved under reduced
pressure. The crude p]PIoHuct was purified by colum

stef Il RERYGAE BPLY1he-B0lGRY Berbonyt) amina] rcyclo [3.3.1.03Iporg -yl methy!
meﬁ&aﬂésnlfnndteg/hs] ohmtﬂeﬁlihimepdram?m@i&wg, 2 31md10d>)§i1€1£3®ﬁ§(h95 g, 69

o e S0 el e BRI LB Gy Mg W e o1
The‘re@c@oﬁ'ﬁnxtlg_ll)@ was cé&?d o rol)n'r tezn%er’éﬁlre %lﬂ)ltedzwﬁﬂ vx(a%r ‘t].t(ld: extracted

IH), 2.40-2
with BfQAg, ‘8Be Qorﬁmngchprgam)c lagermslwmeQ withdbfine, drisd 01613Tga2804, and

they bl rostt s rafodl pissiorpo Thy G, Pl P pgficd by
colihR| WBRRSAMbEAPHE to obtain rert-butyl [1- (lH-tetrazol 1-ylmethyl) tricyclo
[3.3.1.0%7] non-3-yl]carbamate as a viscous liquid (0.2 g) in 27% yield. m/z (M+1) 320; 'H
NMR (CDCl3) 300 MHz & 8.48 (s, 1H), 4.72 (s (br), 1H), 4.56 (s, 2H), 2.52-2.43 (m, 1H),
2.37-2.30 (m, 1H), 2.20-1.80 (m, 4H), 1.72 (ddd, J = 2.7, 12.3, 15.4 Hz, 2H), 1.56-1.38 (m,
4H), 1.44 (s, 9H).

Step II: To a stirred solution of the compound obtained in step I above (0.2 g, 0.62 mmol)
in EtOAc (2.0 mL) cooled to ice bath temperature was added a solution of dry HCI in
EtOAc (3N, 3mL). The reaction mixture was stirred at the same temperature for 2 h and
the volatiles were removed under reduced pressure to obtain the crude product, which was
triturated with ether several times to obtain pure hydrochloride salt of 1-(1H-tetrazol-1-
ylmethyl)tricyclo [3.3.1.0*"Inonan-3-amine (160 mg) in 100% yield. m/z (M+1) 220; 1H
NMR (CD;0OD) 300 MHz & 8.72 (s, 1H), 4.70 (s, 2H), 2.52-2.43 (m, 1H), 2.42-2.37 (m,
1H), 2.0-1.80 (m, SH), 1.70-1.50 (m, SH).
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acid (38 ng, 0.2 mmol) in acetone (8 nL) was refl uxed
for 4 h. The reaction mxture was diluted with Et CAc
waea7aesked with 10% ag. NaHCO3 and brine, driBCT/B2667/000830
Na SO4, and the solvent was evaporated under reduced
pressure to obtain 1-{1- [(1, 1-di oxido
i sothiazolidin-2-yl)nmethyl]tricyclo[3.3.1.0
3' 7] non- 3-yl }et hanone (0.55g) in 92%yield as a
viscous liquid. Step Il1l:-8-a stirred m xture of NaCOH
(1.2 g, 27.8 mol ), H20 (8 nL), and 1,4 dioxane ( 1
m.) at ice bath tenperature was added Br (0.56 nL,
10.4 mmol ) and the m xture was stirred for 15 m nutes.
The resulting hypobronmite solution was added drop-w se

tquIPf TR %rsﬁﬁg& Qléléhbﬁ’ %f‘%ﬁ ﬁ% &B‘E‘ﬂt S’ﬂ%ﬁ n@‘?ﬁ' s’ceB ﬁt(6962g, 0.62

oxane (3
mnipd) o lDMﬁ@r @ umd.) élth@onetmtpemtum wtder entvwnga*taﬂspﬂekq was added

ST BB b b T be g i BT b & S Bt R dir Gy 034 &
2.4806n09. At stifring tHe.redcfiof 1P@rk -for Beh, i ¥k gt ‘X'fth' 'HOAc, and

was diiuted with water and extracted with Et OAc. The
waghedbwitk dvaleryand bringydniedraer e, wnd thesolrent way eeulnoved under
red L eyt Pk Mol 140 molRBa ST G B G BRPBY o obiain
(28y41) Mh{iﬂfitéttdmr—ﬂ@{lﬁetﬁyl) Hexahydto-2 S-methanopentalen-3a(lH) y1] glycyl}
nonane- 3- car hoxyl i caci d (O 39 9)

mz
DyTERHYE SombamiNRRS pepkid i NDOO®) 38 4074 vieldymiz Byig1) 355; 11

Nl\)gﬁégﬁ?lg)g%z)]l\%ll(z'% 8213( 31}@ 5'277((8W Afﬁgz 413%35%(? 2H), 3.64-3.38

(m,23), 3240X6-21)02 4032, (XfH)m 611)82‘80-11 62(0f, BH)3 H60- 1146, 15HD4
(m 4H), 1.46 (dd, 3.2, 11.0 Hz, IH. Step IV: To
a stirred solution of the acid obtal ned in step |11

Ex%%!g%% %[d?’éh[ﬂ% sa'l#')'lg_lgI fjhrésé’\g%tl%%ﬁ%ig ecq)gﬁ)%gﬁd obtained in

exam¢ § @asngddethmsélpid methanglo@tmb)sodlyd ke 6T mgistadded TMS-CI (25
reaction tenperature bel ow 40C. The reaction m xture
HLyRd miuph)y Adter 0 minutey the volgtilen grere femeedmderrdpged pigssure and

the Rifd $IPE RS evdhl (th&fwith blher to obtain off-white hydrochloride salt of
(28)-1-{N-[2-(1 H-tetrazol-1-ylmethyl) hexahydro-2,5-methanopentalen-3a(1H)-yl] glycyl}
pyrrolidine -2-carbonitrile (38 mg).

Example 6 -

N
/
H,C
Step I: A mixture of {3-[(tert-butoxy carbonyl) amino] tricyclo [3.3.1.0*"Jnon-1-yl}methyl
methanesulfonates as obtained in preparation 3 (0.85 g, 2.4 mmol), K,CO;3 (1.0 g, 7.2
mmol), N-methylpiperazine (0.37 mL, 3.6 mmol) and DMF (10.0 mL) was heated to

110°C for 12 h. The reaction mixture was cooled to room temperature, diluted with water



10

15

20

25

water, and extracted with Et OAc. The aqueous | ayer was
basifi ed by addi ng 50% NaOH sol uti on and extracted
wowrah/1Q3del 3. The conbi ned organi c | ayer was WaB¢ETB200 100830
brine, dried over Na2SO, and the solvent was
evapor at ed under reduced pressure to obtain 1-
[ (1,]-dioxidoisothiazolidin-2-yl) nmethyl]
tricyclo[3.3.1.0 3 7] nonan-3-anine (0.26 g) as viscous
liquid in 74%vyield, mz ¢BBI) 271 ; 1H NVR (CDO 3)
300 Mz d 3.32 (t, J = 6.8 Hz, 2H), 3.10 (t, J =7.4
Hz, 2H), 2.92 (s, 2H), 2.40-2.28 (m 3H), 2.01-1.83
(m 3H), 1.75- 1.52 (m 6H), 1.50-1.43 (m IH) 3
1.39-1.32 (m IH. Step V: To a stirred mxture of the

an@%?c(. @&t&@ﬁﬂz{&?ﬁc T‘}bséo‘?ﬂr &1«5& S%g cl)gyerQN%nggﬂéh)wﬂp ancta,hdried over

(0.42 I ce
Nalz&(ﬁpemhtthﬁr eolwaﬂ wald esnenved eunder tcdlgech patsswsp Al ecrude product was

puibd sy cofimy” et moebl ot Fpteih dor R i By piperazin:1-y)
meﬂlﬂ%ﬁfc?clﬁ‘{'?a 331.0% 7§‘h0ﬁ-3t¥)l]da¥ba\f@&‘§e 6 hkﬁs%gué/\dnﬁﬁldg@gcg) in 46% yield.

wat er and brine, dried over
m/z hMﬂbBS(énH MAER VRODD éﬂ@MHndeer edboedH).c58u285 (Mhd 0H), 2.48

s, g%ﬁgﬁ? yﬁt ﬁ‘qsqqf’é‘ﬂ feher sb% A2 TS PRI RER 2R 153 (s, o),

13[521-Mfmll-ppy oxXi d0| sot hi azol i di n-2-yl)
met hy ]hexahydro 2, 5-inet hanopental en-3a(l )-yl]
gI ycyl} pyrrolidine-2- carbonltrl le as an off-white

Ste} )(ao ld u'tfén“ ¢ '281';?%0 Ztitﬁbw*c'i éc 2inel5's {é"wi (038 g, 1.09

ng(b'lI),,ln E@Ac (($ 0 112]':9 c;zooge?c’ﬁg iéd batld teﬁé&z?tuiééz\z{%s?d@ded g sofitioh of dry HCI
in Et@@c 13 N 6(1}1{,) ﬂf.tp)e regctmgg_sr’glxggﬂl)e (@S stiped qi;‘gh%g]qr@e tengpegggure for 2 h

am% &eéd&&tﬁés“%@re&ﬁo%@%q fﬁ 3&&%&54%'%@ ;i?ﬁ g%&t 58Bucts, which
wa hiriaurated] divite - Giethy i ctife mem'y times 16 ohtaih) 14[¢H- My(plﬁbr&zin— 1)
melfd) ER50e 55 0 Darionrip Pt drochiorde st (530 mE) in S804 Vil

Step III: To a stirred solution of the hydrochloride (0.33 g, 0.92 mmol) obtained in step II,
in DMSO (3.7 mL) at room temperature under nitrogen atmosphere (2S)-1-(chloroace-
tyl)pyrrolidine-2-carbonitrile (0.16 g, 0.92 mmol) and K,CO3; (0.76 g, 5.53 mmol) were
added. After stirring the reaction mixture for 3 h, it was diluted with EtOAc and washed
with water and brine, dried over Na,SO,, and the solvent was removed under reduced
pressure. The crude product was purified by column chromatography to obtain (2S5)-1-{N-
[2-[(4-methylpiperazin-1-yl) methyl] hexahydro-2,5-methanopentalen-3a (1H)-yl] glycyl}
pyrrolidine-2-carbonitrile as an off-white solid (0.12 g) in 47% yield. m/z (M+1) 386; 'H
NMR (CDCl3+CD3;0D) 300 MHz 6 4.78 (d, J= 5.7 Hz, 1H), 3.85-3.50 (m, 4H), 3.30-3.10
(m, 5H), 2.85-2.70 (m, 8H), 2.52-2.45 (m, 2H), 2.38-2.20 (m, 4H), 2.10-1.90 (m, 4H),
1.70-1.40 (m, 5H), 1.40-1.27 (m, 1H).
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with water, and extracted with Et OAc. The conbi ned
organi c | ayer was washed with brine, dried over
wNaRSOBe3and t he sol vent was renoved under redRCETB2007/000830
pressure. The crude product was purified by colum
chromat ography to obtain 3{3-[(t r -butoxycarbonyl)
amno] tricyclo[3.3.1.0
3" 7] non-1-yl}methyl -1, 3-thi azolidi ne-2,4-dione as a
viscous liquid (0.28 g) in825%yield, mz (M) 367;
1H NVR (CDO 3) 300 MHz d 4.72 (s (br), IH, 3.96 (s,
2H), 3.57 (s, 2H), 2.46-2.38 (m IH), 2.38-2.30 (m
IH), 2.02-1.85 (m 4H) 1.80- 1.70 (m IH), 1.63 (dd,
J =2.9, 105Hz 152140(m3H) 1.44 (s, 9H),

ﬂ §A8; ;# g I
EX&SH(; E |%n Hyrce gmglg rrpoun b%tg%@r?e?jél{lﬁ&st& th%q?)gj@hh& rO%galned n

exaﬂmﬂd TnE0 Inpg,ihl B ir( ﬁleﬂlanbl) (201me) edoled to OBC bvetsradded TMS Cl (25

erag.ur added on of dry HO.  in FEt
KL S ) Afiph &0 pBUER. dfe VP iehlse oo SeraeYod entedingl bressure and
S n h S
Ty e e

methylpipemzis- Itylyhethgil] ek ahy drh- 25 -etethdnopetiaen-Se(déhall | glyayks

de salt 10 %

oyiitidhee 3Pty R ohl Gide ol o ens oy Hsp i 1 3

(s, 2H) 3.60 (dd, J = 9.0, 110Hz 2H) , 248242

(m IH, 2.34 (ddd, J = 1.6, 6.9, 8.5 Hz, |H),

1.88-1.68 (m 6H), 1.68-1Exa®pleh 3H), 1.50 (dd, J =

2.0, 11.4 Hz, IH. Step Ill : To a stirred solution of

the hydrochloride salt o ined inistgp Il (0.1 65¢,

0.54 mmol) in DMSO (2.2 /bﬁx[o enper at ure under

ni trogen atnosphere (S)-| = O CN
e-2-carbonitrile (0.1 g, 0.54

chl oro-acetyl ) pyrrolj

nmol ) and K2CO3 (0. S:;prg) 1.62 mmol) was added

sequentially After ¥rring the reaction m xture for
.t was diluted wth Et CAc and. washed wit

ﬁaﬂd‘x Brixthes ofgldr[éigridwdexsnenrimmyl) amigol iicyslol[d Snt- 83w&§on- 1-yl}methyl
el RS hETNECH, BERRRANE S 01 B/ Mol HE0RR.0 . 72
mmol), thiomorpholine (0.4 mL, 3.6 mmol) and DMF (10.0 mL) was heated to 110°C for

12 h. The reaction mixture was cooled to room temperature, diluted with water and

extracted with EtOAc. The combined organic layer was washed with brine, dried over
NapS0O4, and the solvent was removed under reduced pressure. The crude product was
purified by column chromatography to obtain fert-butyl [1-(thiomorpholin-4-ylmethyl)
tricyclo[3.3.1.0*"|non-3-yl]carbamate as a viscous liquid (0.18 g) in 21% yield. m/z (M+1)
353; '"H NMR (CDCls) 300 MHz & 4.72 (s (br), 2.75-2.66 (m, 4H), 2.65-2.58 (m, 4H),
2.40-2.28 (m, 2H), 2.17 (s, (2H), 2.0-1.85 (m, 4H), 1.80-1.72 (m, 1H), 1.62-1.50 (m, 4H),
1.45 (s, 9H), 1.35-1.20 (m, 1H).

Step II: To a stirred solution of the compound (0.22 g, 0.63 mmol) obtained in step I, in
EtOAc (2.0 mL) cooled to ice bath temperature was added a solution of dry HCI in EtOAc
(3 N, 4 mL). The reaction mixture was stirred at same temperature for 2 h and the solvent

was removed under reduced pressure to obtain a crude product, which was triturated
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obt ai n( 2
S)-1-{N-[2-[(2, 4-di oxo-1, 3-thiazolidin-3-yl)nethyl]hex
w@bopdn 624 5- net hano pent al en- 3a(| PCT/IB2007/000830
H) -yl ]glycyl }pyrrolidine-2-carbonitrile as an
off-white solid (0.11 g) in 50%vyield mz (Mtl) 358;
1H NVR (CDCl 3) 300 MHz d 4.77 (d, J = 7.4 Hz, |H),
3.96 (s, 2H), 3.75-3.38 (m 2H), 3.56 (s, 2H), 3.41
(s, 2H), 2.40-2.10 (m 6HFr85%.90-1.57 (m 10H),
1.57-1.33 (m 4H).Exanple 10 Step | : To a stirred
solution of r t-butyl
[1-(hydroxynethyl)tricyclo[3.3.1.0 3 7] non- 3-
yl ] carbamate (as obtained in step VI preparation 3)

N - . . D . L AN . 3,7
sl i BBl & SRR Btk R thcyco 331.07)
nofdn-Bamgne Hyddochimide, salf 8 (hinig 8P yichd.odi car boxyl at e

(0.8 m., 4.0 mol ). The reaction mxture was heated to
90C for 4 h. The volatiles were renoved under reduced

Stﬁ I8 TWrestifed sbRfioh 88 {Hé'!lﬁzdi‘&ﬁlo‘?id%isélit &sl1P¥, 6:91 Wiol) obtained in step

chromat ography to obtain tert-but
IT ghove (in BME 00 ImI)- adirhgmir tompetaiuge unded nitrogen atmosphere was added

| t hyl hydr 0,2, 5- met.
AR ReshAR O RE 2R 692 8)0-52 moh pgKaCOs (035 &
2.5051 @atHol. Arted 6oritigethe redbtian (dikkure 387 3 HHt NMS difdtsd Jith3BOAc and
Mz d 7.90-7.80 (m 2H), 7.77-7.68 (m. 2H), 4.75 (s
waghgd) withyater ap@ brge, drigd oyersNasS@pandnthq pylvent wes pempgyed under

e ) yAvg .
redy, bithapce: i L ip8pet il fpifia bySGolbily ithmatoggaphy to obain
(2Sptle AVA[2-(thiamerphblir-#-gtinsthlhéxahydd-2, Hendtitppetitalen-3a( 1 H)-yl]
R A R Sbohitrle (ﬁ%aﬁgytfg@éilt'g\ééli%é%{ &) In 35% yield. m/z (M+1)

Ng! i Cil a6, ( N h | ' )
3800t AR ARERA ROV S 483077 Gl Sl o8 528 (B U] 355270 (n,
4HD,C?Y.7OLZJ6_O éfﬂ;l GH\),OI.QR—:QBSS(m;VQSIQ, Z.Emwléctny gD Z.Qélﬁ’]lﬂal(ﬂl,aﬁ@)l, 1.68-1.40

t resi due was triturated several tinmes wit i et hy
(mérﬁ)eﬂ'%f)l'gfbpﬁi ﬁH)Z- [(3-aminotricyclo[3.3.1.0

3" 7]non-1-yl)methyl]-1 -isoindole-l,3(2 H-dione (0.4

g) as its trifluoroacetic acid salt in 86%yield, mz
Ex4riple) 729 Hydtd¢hiivide( M5 @) stBB@ solution of the compound obtained in

example 7 (39 mg, 0.1 mmol), in methanol (2 mL) cooled to 0°C was added TMS-C1 (25
uL, 0.2 mmol). After 30 minutes, the volatiles were removed under reduced pressure and
the residue was triturated several times with diethyl ether to obtain the hydrochloride salt
of (25)-1-{N-[2-(thiomorpholin-4-ylmethyl) hexahydro-2,5-methanopentalen-3a(1H)-yl]
glycyl} pyrrolidine-2-carbonitrile as off-white solid (41 mg).
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MAz d 8.05 (s (br), 2H), 7.92-7.80 (m 4H), 3.51 (s,
2H), 2.38-2.30 (m IH), 2.30-2.22 (m IH 5 1.85-1.66
W@ 0781634 1. 60-1.50 (m 3H), 1.45-1.38 (m | H)PCBIB2p07/000830

[1l: To a stirred m xture of the conpound obt ai ned
fromstep Il (0.4 g, 0.98 mmol) and K2CO3 (0.54 g,
3.92 mol) in DMSO (4.0 nL) at ice bath tenperature
under nitrogen atonsphere was added (S)-I
-(2-chl oro-acetyl) pyrrol +8mne-2-carbonitrile (0.17 g,
1.0mmol ). After stirring the reaction mxture at r.t
for 3 h, it was diluted with Et OAc and washed wi th
wat er and brine, dried over Na S04, and the sol vent
was renoved under reduced pressure. The crude product
was purified by colum chFQ%ﬁgg  aphy to obtain
(2S)-1-{N-[2-[ (I, 3-di oxo- I hydr o- 2H-i soi ndol - 2yl ) m
et hyl ] hexahydr o- 2, 5-
nmet hanopent al en- 3a(| H) - yJ\%QNQHdi ne- 2- car boni
trile as an off-white n 43%yield, nlz
(M) 433; 1H NWR (CDA 300 VH? d ¥No0-7.80 (m 2H),
7.75-7.65 (m 2H), 4/884.72 (m IH), 3.72-3.38 (m
2H), 3.60 (s, 2H), 3NKAE, 2H), 2.40-2.05 (m 7H),
1.90-1.78 (m 2H), 1.7001.40 (m 3H) Exanple 11 Step
a stlrred sol ution of benzyl

Jp;' I (4- stirfedopWeta PhésciinMatelal %dr%pmr%yl)tncyclow 3.1.0%Jnon-1-y1]
PSR SRR kol BB o 16

8. 7anhﬁmdi) a3 Moflla®idirie; 1, h-doxideo(0.53and4.35 mmol) in DMF (12.0 mL) was

noafe o SLEE] B T neleiEonvBhER a5 OBl touips ipipelptre, diluted

Wltﬁ%t@lt e{rfrcrlL &abien vﬁtthtOe(b Q"Elé' EoMpined |ogg;dn9cnla9cf:r W@s%'asfh%@ %ith brine,

was added followed by addition” of -Bu4
drleS@vnlg NagS Q5 andhg . sofent was tiemoived) unider reshiced qmessure The crude

| h
ooy istutrter b et B TaBietabhg o Bhipth 4", BPfys1 3-dioxolan-2-
yhuRsEe . 107 abhneyl] fetiB isazdRRROR 1 -Aeldé hea SReyRMiquid (0.69

was renoved under reduced pressure and the crude
g) in 70% yield. m/z (M+1) 342; "H NMR (CDCls) 300 MHz & 4.04-3.92 (m, 4H), 3.30 (t,
J=6.8 Hz, 2H), 3.10 (t, J = 7.4 Hz, 2H), 2.94 (d, J = 14.6 Hz, 1H), 2.87 (d, J = 14.6 Hz,
1H), 2.40-2.27 (m, 4H), 1.88-1.72 (m, 2H), 1.72-1.55 (m, 4H), 1.55-1.38 (m, 4H), 1.27 (s,

3H).

Step II: A stirred solution of the compound obtained by Step I (0.68 g, 2.0 mmol) and p-
toluenesulfonic acid (38 mg, 0.2 mmol) in acetone (8 mL) was refluxed for 4 h. The
reaction mixture was diluted with EtOAc and washed with 10% aq. NaHCO; and brine,
dried over Na,SOy, and the solvent was evaporated under reduced pressure to obtain 1-{1-
[(1,1-dioxido isothiazolidin-2-yl)methyl]tricyclo[3.3.1.0*"non-3-yl}ethanone (0.55g) in
92% yield as a viscous liquid.

Step III: To a stirred mixture of NaOH (1.2 g, 27.8 mmol), H,O (8 mL), and 1,4 dioxane
(1 mL) at ice bath temperature was added Br, (0.56 mL, 10.4 mmol) and the mixture was

stirred for 15 minutes. The resulting hypobromite solution was added drop-wise to a stirred
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product was purified by colum chromat ography to
obtai n benzyl [2-[4-(Il,]dioxidoisothiazolidin-
wQ 2007 )1 pdeany| ) PCT/IB2007/000830
hexahydr o- 2, 5- net hanopent al ene- 3a(l H) -yl ] carbanat e as
an off-white solid (0.93 g) in 66%yield. MR
215.6-219.2 Cnmz (MH) 467; IR cm 13441, 2953, 1716,
1516, 1314, 1215, 770. 1H NWR (CDC 3) 300 MHz d
7.40-7.16 (m 9H), 5.13-5:87¢bs, 2H), 3.75 (t, J = 6.6
Hz, 2H), 3.35 (t, J = 7.5 Hz, 2H), 2.59-2.38 (m 4H),
2.30-1.60 (m 10H). Stepll: A m xture of benzyl
[2-14-(Il,I-dioxidoisothiazolidin-2-yl)phenyl)
hexahydr o- 2, 5- net hanopent al ene-3a(l H) -yl ] car bamat e
3 I | 0
sobifrtbifne Forip R Qb SRLELNEGh INOSSEP 1as SHiloh apbticRaft G mi) at
ice baitigempiratrerddip reactioh arix@irdiwa¥ pednafowhmmedntio xoomdemparature and

aie shitie sl B uiheoRe et b e Bn Bt it ugnpe 65 g Acom
(1. # n{151 z(d 8 |m1ﬂbl?XTH@ Ir@a%!% iR ré ivis 2dikited ReMRY Whtet ah@ Yektrlcted with

nonan-3-ani ne as an off-white solid

EtQADc 419@) combigBberghaic dayemwas(Washpd 3dth bring, slnied 0341 2,804, and the

SO lv Z%asi'%eeﬂ ﬁ%71%n}ie%§|‘e(el&?ed\(]&%9%l§% t?_lzo%t%i}f [(lgl %IQX ({o soBhézohdm—Z-

yl)rﬁetﬁyﬂﬁucyabga 3.3 o%] Iﬁdnanét.%-ca?boégyhzacue (.39 % 58 72%1 %e(dnm/z (M—1)
2.27- 1 (m 2.10-1.95

205 NMAR (GG 2007 SE g 3885 ot 615 i ZH)ré 19 @t T FickiHz, 28D, 2.95

o B s i R RS b 3 o, 21, 152
172(121 mpll)67ans4 (3 CAY), (eARd YT = 32@1'1'10)11412 llH) DVSO (4. 8

L) ice bath tenperature was added
(25)-I-(ch|oroacety|) pyrrolidine-2-carbonitrile (0.25

Stef WlTé‘% sHHEb %olu%m? of %@%‘cid%t&lgé& HH G BE (P ,“ﬁ‘:;i ﬁ%%l) in CHCLs

erature
(7 mb)mzlaehddad @hct Hﬁ@@@@t frdp 26aheokeRoliy NENEY0.26 fge 3.93 mmol) was

ion mxture was dilyted wth Et OAc and washe .
addgf oA e osiRRs i kP fheresion iREpgETe HRlovy AB The reaction
mixd@e Wﬁa&t stiffed ot ¢ reﬁ H'E‘Qﬁ lit (VB UGSEd RS RSYAKL tendfefatfreUdButed with

product was purl col umm

water, and extracted with EtOAc The aqueous layer was basified by adding 50% NaOH
solution and extracted with CHCIls. The combined organic layer was washed with brine,
dried over NaySQ4, and the solvent was evaporated under reduced pressure to obtain 1-
[(1,1-dioxidoisothiazolidin-2-yl) methyl] tricyclo[3.3.1.0>"|nonan-3-amine (0.26 g) as
viscous liquid in 74% yield. m/z (M+1) 271; 'H NMR (CDCls) 300 MHz & 3.32 (t, J= 6.8
Hz, 2H), 3.10 (t, J= 7.4 Hz, 2H), 2.92 (s, 2H), 2.40-2.28 (m, 3H), 2.01-1.83 (m, 3H), 1.75-
1.52 (m, 6H), 1.50-1.43 (m, 1H), 1.39-1.32 (m, 1H).

Step V: To a stirred mixture of the amine obtained in step IV (0.26 g, 0.96 mmol) and
K>CO; (0.42 g, 2.9 mmol) in DMSO (4.0 mL) at ice bath temperature was added under
nitrogen atomsphere (S)-1-(2-chloro-acetyl) pyrrolidine-2-carbonitrile (0.17 g, 1.0 mmol).
After stirring the reaction mixture for 3 h at r.t, it was diluted with EtOAc, washed with

water and brine, dried over Nay,SQO4, and the solvent was evaporated under reduced
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chromat ography to obtain (2S)-1-(
N-[2-[4~(I,I-dioxidoisothiazolidin-2-yl) phenyl]
wheoahyssp- 2, 5~nmet hano pent al en- 3a( | PCT/IB2007/000830
)-yl]lglycyl}pyrrolidine-2-carbonitrile as a white
solid (0.28 g) in 50%yield. MR 214-216 C mz (M)
469; IR cm 1 3436, 2932, 2240, 1658, 1517, 1414, 1308,
1137, 952, 740. 1H NWR (300 MHz, CD30OD)d: 7.35 (d, J =
8.5 Hz, 2H), 7.23 (d, J =&5 Hz, 2H), 4.85 (t, J =
5.4 Hz5 IH), 4.15-3.95 (m 2H), 3.81-3.70 (m 3H),
3.60-3.50(m IH), 3.42(t, J = 7.4 Hz, 2H),
2.65-2.45(m 4H), 2.40-1.75 (m 14 H).Exanple 12 To a
stirred m xture of

el 1l RSO 4 A 1
[2-[¢1,&plidAifloigEthikZolifin-Q-8) mmh@thyiﬂitbxb(hﬁﬁﬁ-?(5}1112ﬂhagopehtaﬂen—3a(lH) -y1]

gly&gg g&n@ﬁ@lr?el\@gjagl?omt e gst alr‘;jl g \gl%tebgc}hr}l { elnpe)r H F ywzﬁ m/z (M+1)
4o7é?ﬁgﬁgﬁ%@m}h@ofﬂaﬂgf&aw@’ye fnNeE HE £.90] %me 'ifg)é 530%43@, 2H),

reaction mxture was grad ua
3.32 @&, J eana7 Hendidy, 8t 10r (€ Jan@.53z, 28D 02 .98 (s, 2H), 2. wpdrio (m, 8H), 1.90-1.46
i.0 e reaction (checked by TLC), the
(m’%ggpi %%r} 3[5()%%&.5‘5 was diluted with Et OAc and washed
with water and brine, dried over Na2SO4, and the
sol vent was renoved under reduced pressure. The crude
product was purified by cBkample®hr omat ography to
obtain (2S5, 4S)-1-{N[2-]4-
(1,1-di oxi doi sot hi azol i di n-2-yl) ¢phgnyl ]
hexahydro 2, 5- net hanope .Ien 3a@-—k-yl] dglycyl}
- 4- fluoropyrrolldlne onvfigle af an of f-white
powder (0.09 g) in 37w Al dN 3:1 mxture of two
rotomers. IR cm 1 3438, 953 2796, 1673, 1518, 1427,
1301, 1 135, 1078, 9§5; N N%I) 487 1H NWR (CDO 3)
300 Mz d 7.25 (d, J 6 7.20 (d, J 8.6

Hz, 2 H, 5.42 (d (br) = 51. o FE 0.8 H), 5 34 (d
(br)y, J =50.4 H, 0.2 H, 5.15 (d, J = 10.2 Hz, 0.2

Stepil;, Admdguredhf the :compaundzo t9ingd ﬂp prepamt'@nSi) (§-thg, 29 mmol), K,CO;
(1.3, 08 ShingD a;ﬁd6tg%)zc')_fi(5n€% 4,38 (fhlw gotd %@PE% DR 10.5 mL) was
heated to 110°C for 12 h. The reaction mixture was cooled to room temperature, diluted
with water, and extracted with EtOAc. The combined organic layer was washed with brine,
dried over Nay,SO,4, and the solvent was removed under reduced pressure. The crude
product was purified by column chromatography to obtain 3 {3-[(ters-butoxycarbonyl)
amino] tricyclo[3.3.1.0° ’7]non-1-yl}methy1-1,3-thiazolidine-2,4-dione as a viscous liquid
(0.28 g) in 25% yield. m/z (M+1) 367; "H NMR (CDCls) 300 MHz & 4.72 (s (br), 1H),
3.96 (s, 2H), 3.57 (s, 2H), 2.46-2.38 (m, 1H), 2.38-2.30 (m, 1H), 2.02-1.85 (m, 4H), 1.80-
1.70 (m, 1H), 1.63 (dd, J= 2.9, 10.5 Hz, 1H), 1.52-1.40 (m, 3H), 1.44 (s, 9H), 1.37 (dd, J =
3.0, 11.0 Hz, 1H).

Step II: To a stirred solution of the compound obtained in step I (0.2 g, 0.54 mmol) in
EtOAc (2.0 mL) cooled to ice bath temperature was added a solution of dry HCl in EtOAc

(3N, 3mL). The reaction mixture was stirred at the same temperature for 2 h and the
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To a stirred m xture of
| -14-(I,!-dioxidoisothiazolidin-2-yl) phenyl] tricyclo
wQ 2003/113688"' 7] nonan-3 -ami ne as obtai ned i n exedpiB20§/000830
step Il (0.22g, 0.7 nmmol) and K2CO (0.3 g, 2.1 mmol)
in DVMSO (3.4 nL) at ice bath tenperature was added
(2S,4i7?)-1-(chl oroacetyl)-4-
fl uoropyrrolidine-2-carbonitrile (0.13 g, 2.1 nmol).
The reaction nixture was g88dual |y warnmed to room
tenperature and stirred for 3 h. Upon conpletion of
the reaction (by TLC), the reaction m xture was
diluted with Et OAc and washed with water and bri ne,
dried over Na2SO4, and the solvent was renoved under
sol‘z@rgu%gg r%8§§iJ fufider Flﬁu@édj ggesﬁﬁedt\dc&bt‘ﬁﬁlsap&{lﬂé IR0y, which was
col um chr omat ogr aphy t
trit@fed, wiith) dibthyNefh2r [dvefdl, tﬁrdesotq dbfiagothei agivbétdonde salt (165 mg) in

gy s T 23 HE Ry ?@ﬁ?@ﬁ?ﬁ@@ SEEP B0 6x 710340 G /= 90,

f { t
A B B Bl B 1 S T . o
1.686005Meiz, FH)7 129 ((d,J 326, 719 Hig JHR H), 7.20 (d, J =

Hz, 2 H), 5.35 (d (br), J = 51.4 Hz, 0.8 H), 528(d
(br)y, J =50.7 Hz, 0.2 H), 5.02 (t, J = 7.2 Hz, 0.2

Qg) 11: 4r 089 sﬁired %oluugn Af l_|)|d¥e h@rgc}ﬁ&nde{lseﬂgoﬁmﬁld ﬁmstefol'ﬂ (0.165g, 0.54
mnzolssn M§C( @ ZGIHL) ap rm@nlteswe(awrelm@er E»ttamﬂneatmbsmer@ (8)-1-(2-
oA ebfER e Bl (1 1 954 g1 A oGO (0ol 62 mimob

waf 3ddedl s&luent]all’yo I%ﬁ’fbr?stlaxﬁﬂg’l &wa&a@tl'ﬁlﬁhﬂﬁdrej PoreX &M was diluted with
step Il (0.2 and gﬁ.461%, 3.3
Etiivg pyd Wﬁslms@ﬂ( Watﬁe }iﬂ%bﬂ% éﬂ@@pﬁett NapSEhaang e valyerigmsdemoved

c(eﬁ rédu a QJSQ%O 48t fhde k)ro%uct Has, pbmﬁid Py nﬁ:%llll‘fln clﬁﬁoematography to

i azo carbonitrile (

obtamf)i 1o {W-rﬁla{(M—dlomsl fg-it}aaizmlkliry}\a@)itrr&l@fl}lmm}qdm 2,5-methano

vertslgh S e e S Haueli i Teaeonticile B £ e RO #olUOd 1 & in S0%
t

vielifn ) Mé???&*%@@ﬁ@%%ﬁ@%ﬁﬁﬁ?ﬁ 28 W S Tt 1. 396 6

2H) 30253 .88 g 8H) (. 56 6 2H), T (s5 2HYLE.40-2.10 (m, 6H), 1.90-1.57 (m, 10H),

1.57-1.33 (m, 4H).
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product was purified by colum chromat ography to
obtain (4i?)-3-{N-[2-[4-(Il,Idioxidoisothiazolidin-
w20 ipdsenyl ]| hexahydr o- 2, 5- met hanopent al en- 3aP¢T/1B2007/000830
H -yl]glycyl}-1,3- thiazolidnme-4-carbonitrile as an
off-white powder (0.1 g) in 40%yield, nmz (M) 487;
IR cmi' 1 3444, 2952, 2873, 1672, 1518, 1416,
1301, 1135, 953; 1H NWR (CDC 3) 300 MHz d 7.25 (d, J =
6.2 Hz, 2 H, 7.20 (d, J =9@-6 Hz, 2 H), 5.38-5.48 (m
IH)y, 4.72-4.51 (m 2H), 3.75 (t, J = 6.6 Hz, 2H),
3.70-3.55 (m IH), 3.36 (t, J =7.4 Hz, 2H), 3.32-3.20
(m IH, 2.60-2.40 (m 4H), 2.20-1.58 (m 10).Exanple
15 Step I: To a stirred solution of benzyl
[ 2- (4- am nophenyl) hexahygr tpgeforret hano
pent al ene-3a(l H) -yl ] car bana 1.1 g, 3.03 mol)
obtained in preparation 4n THF (3 ) at OOC was
added sequentially Et3N (@ 68 nL,._ 4. ) and
4-chl orobutyryl chi ori de 4837 /\[B/ 31Inmmol ). The
reaction mixture was Warnegd to roo@ntéﬁberature and
stirred for 1 h. ué\éus sol ution of NaOH (50% w v,
6 m_) was added o@; By addition of R-Bu4Nl (56
ng, 0.15 nmol) and ‘t¥e reaction was stirred for 16 h.

sl A3 B Hal B S P R001.0 -

yl]é@ﬁfhﬁeﬁe ‘MsthJtQﬁéd"ﬁl stéij' VE grepuRitioNd) W7 gE bs rﬁ@nblbﬁﬁttol\aaﬁe (10 mL)
renoved under reduced gressure and the_ crude prod

Wamédqmphthﬁllemdb)(oéél Lk arnobmtrigeayahosphingd D5ne.f zymol) and
N

for 9. ITthe B1alile® ,W&Qi)én){dv%ﬂdlhdeﬂ’l’bduc(eﬂ/lplrésseﬂrﬁhnd 1itd MbiRue was purified by
(CDA 3) 300 MHz

colpwpn Fhjomatography GO( Bgtang |_’[)3rt-b31t3é7 [%-1[ (1 S’Jdmx? Ig3- pélydg_élg-lsomdol-
2yli1§g§1yﬁl%$éh§«ﬁ) ﬁf%eﬁlfayt%?np%ta‘}%m g%ﬂ') 'ﬂ]cm%a&%fel((ﬁés (gmas a viscous
liqlid-ih 4602 yidkd aitrzr QU+ 397; 'Yl N mgzmcmmymm 7,9)-7.80 (m, 2H),
7.77-7.68 (m, 2H), 4.75 (s (br), 1H), 3.60 (s, 2H), 2.47-2.35 (m, 1H), 2.36-2.29 (m, 1H),

2.02-1.84 (m, 4H), 1.77-1.65 (m, 2H), 1.64-1.35 (m, SH), 1.41 (s, 9H), 1.34-1.24 (m, 1H).

Step II: To a stirred solution of the compound obtained from step I (0.45 g, 1.12 mmol) in
dichloromethane (1.1 mL) at 0°C was added trifluoroacetic acid (1.1 mL). The reaction
mixture was gradually warmed to room temperature and stirred for 1 h. The volatiles were
removed under vacuum and the residue was triturated several times with diethyl ether to
obtain 2-[(3-aminotricyclo[3.3.1.0*|non-1-yl)methyl]-1H-isoindole-1,3(2H)-dione (0.4 g)
as its trifluoroacetic acid salt in 86% yield. m/z (M+1) 297, 'H NMR (DMSO-ds) 300
MHz & 8.05 (s (br), 2H), 7.92-7.80 (m, 4H), 3.51 (s, 2H), 2.38-2.30 (m, 1H), 2.30-2.22 (m,
1H), 1.85-1.66 (m, 6H), 1.60-1.50 (m, 3H), 1.45-1.38 (m, 1H).

Step III: To a stirred mixture of the compound obtained from step II (0.4 g, 0.98 mmol)
and K,CO; (0.54 g, 3.92 mmol) in DMSO (4.0 mL) at ice bath temperature under nitrogen
atomsphere was added (S)-1-(2-chloro-acetyl) pyrrolidine-2-carbonitrile (0.17 g, 1.0
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nmet hanopent al ene-3a(l H) -yl ] carbamate (0.73 g, 1.7
mmol ) obtained in step | and Pd/C (10% 0.4 g) in MeQOH
w@ 2007i363mas stirred at room tenperat ure underPERIB2007/000830
at nosphere for 2 h. The reaction mxture was filtered
through a pad of celite and the filtrate was
concentrated under reduced pressure to obtain
| -[4-(3-am notricyclo[3.3.1.0 3>7] non-1-yl)
rhenyl]ryrrolidin-2-one as9&n off-white solid (0. 43g,
85%yield), mz (M) 297; 1H NMR(CDO 3) 300 Mz d
7.52 (d, J 8.6 Hz, 2H), 7.25 (d, J =8.6 Hz, 2H)
3.86 (t, J 6.9 Hz, 2H), 2.62 (t, J = 7.9 Hz, 2H),
2.52-2.42 (m IH), 2.32-1.60 (m 13H). Step Ill: To a
mnﬁ:}l)? rigg ﬁ%ﬁ’hﬁé k reg dn Edzdos &M OR1rH ﬁyﬁlﬁisgdlﬁlééd Qllth EtOAc and
] non- eny pyrrolidin-2-one obtained In st
wa$Hed('®1tB6N:g¢r dnd® bring)| ()nednoﬂvs@z(iﬂhsand the adlvert wmrdmdded under
eratur under, nit en at nmspher e was ?gded .
red greasur%e'%hen%fiﬁ PF u|c Y p&; 16t Bt ?cgwnafc omatography to obtain
(2s()215%lN1£21[91h3-@{o%qes-mh)ydfzymqhdlﬂwezy@maﬁﬁmksﬁydlr&zsso 21

g‘l . ter Stlffl&?the reacti'on m Xture
methanopenial@r-Ba( 1 Hy-ylighycl} pytreldding-Licachoniteil eaascanyefEindutesplith (0.18 g)

in 48 Shadgtad i 4e% aFBnal Grldail MRS LORAR ok, 7757 65

(m}’\ﬁﬂ %eoggngmgot 9013 SR P .EPLY 2H9, Phd 36, DH)©.40-2.05 (m,
[ u
7H),-1§{90v1 [7&(1@1421(1)3-10’&13}3319 (@} 34d)-n-1 -yl ) phenyl]
hexahydr o- 2, 5- met hano pental en-3a(li7)-yl] glycyl}
pyrrolidine-2-carbonitrile as a white solid (0.26 Q)
in 50%yield MR 254-256Gmpl 21 (M) 433; 1H NWR
(300 MHz, CDC 3)d: 7.54 (d, J = 8.5 Hz, 2H), 7.23 (d,

J =85 Hz, 2H), 4.30-4.20 (m | 4.06-4.18 (m 2H)
3.87 (t, J =7.0 Hz, ‘ 3. 80- (m 4H), 2.64 (t,
J =7.8 Hz 2H), 2.58- m H) I\}Exanple16Toa
stirred mixture of tHh nf’taﬁfiﬁ%

3.1 347 non-I -yl) phenyl]
ned in exanple 12, step I,
C33

| -[4-(3-am notricyclo

(0.15 g, 0.5 mmol ) ang

Step I. To a stirred solution of benzyl [2-(4-aminophenyl)hexahydro-2,5-methano
pentalene-3a(1H)-yl]carbamate (1.1 g, 3.03 mmol) obtained from preparation 4, in THF
(30 mL) at 0°C was added Et;N (0.66 mL, 4.6 mmol) and 3-chloropropanesulfonylchloride
(0.42 mL, 3.3 mmol). The reaction mixture was warmed to room temperature and stirred
for 1 h. An aqueous solution of NaOH (50% w/v, 6 mL) was added followed by addition of
n-BugNI (56 mg, 0.15 mmol). After stirring the reaction mixture for 16 h, it was diluted
with water and extracted in EtOAc. The combined organic layer was washed with brine,
dried over NaySQy, and the solvent was removed under reduced pressure and the crude
product was purified by column chromatography to obtain benzyl [2-[4-(1,1-
dioxidoisothiazolidin-2-yl)phenyl) hexahydro-2,5-methanopentalene-3a(1H)-yl]carbamate
as an off-white solid (0.93 g) in 66% yield. M.R: 215.6-219.2 °C m/z (M+1) 467; IR cm™
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(0.21 g, 1.5 mol) in DVMSO (2 nL) at an ice bath
tenperature was added (2S, 4S)-1-
w@ ewbarwacet yl ) - 4-f1 uoropyrrol i di ne-2-car boni t PCT/82007/000830
g, 0.5 nmmmol). The reaction m xturewas gradually warned
to roomtenperature and stirred for 3 h. Upon
conpl etion of the reaction (checked by TLC), the
reaction mxture was diluted with Et CAc and washed
with water and brine, drie®over Na2SO4, and the
sol vent was renoved under reduced pressure. The crude
product was purified by colum chromatography to
obtain (IS, 45)-4-fluoro-I- {
-[2-[ 4-(2-oxopyrrolidin-|I
I el t
34491%9??1 ?Vléy??fﬁhé?%ﬁZiSigr@goﬂgﬂ}@ e as WZ®7XM7 6(m oH),
5.188.0L(6k, QH),i 7789+ 6ladHzPH), (M5 1) J451.5 HE NWRZ(&QD@BS)(m 4H),
7.51 (d, J-85Hz 2H), 7.25 (d, J =
23912160%)210 E)43 (ddd, J = 3.1,3.1, 51.3 Hz, I H), 512
J =8.7 Hz, 0.2 H), 4.97 (d, J = 9.5 H), 4.05-3.62
(m 2H), 3.85 (t J =6.9 Hz, 2H), 3.55-3.40 (m 2H),
SteplI8 A- ﬂli)ﬁilre(cmﬁ betrlii)f], [22[460Q, K—ﬂioxﬂioisoﬁliﬁzdﬂzlin—zbﬂ)ph&ylph&a&@dro—2 5-

mefigonsiatent il gl {pbaats k0 7 fiseoh BBeiiietg L PAC (10%

0. 4%&@1«1@@11 gmz rﬁma{;mé @ur;e%i at s&ﬁﬁ t%ﬂﬁ%érgtuﬂ@utﬂier 28 nmg@héreqadz h. The

i ce bath
rea@t@mr}@rg S \ﬁg@reg]dbgm@b 4|p)ad @f celite and the glltrate was concentrated under

|.oroacet yl azol.idin 37
red el SR pkain a3 A blsP BB R by A diPuda B2 3 1.0°
nontaﬁ 3-@fifletae HAITRVIIE seldl (B49 1ﬁc$5ﬁ/pyleﬁi n/z 0pB#1) 333; IR cm’! 3418,

| etion of the reaction (checked by TLC), the

1652931 37, GA2mBNMR (@Q@lﬂﬂIOQtM Zyp t7ki51E(1dO&c &ﬁd{Z\;\/@Hh,eHZZ (d, /=88

e 0 3R G e B T o0 e ecrE™ o 234 v

1THRROIUEL 1 ¢Sy i ol Bds Fm 4:@) um3-rho aRp4ERr aphy to
obt ai n (4i?)-3-{N—[2 4 - oxopyrrolidin-1-yl)
phenyl] hexahydro-2, 5- rret hanopent al en- 3a( |

teé?!;plv\'}ﬂ:l(glay&y%% (Igu'x;tz.laé ggal gﬂ 1d1 ﬁ%&ld(ﬁb( 21 nﬂﬁﬂ-?-&lﬁ%ﬁ@l] tricyclo

[3. 345m3 71 mohmw;m @ 4 g,onz Muliiold aitd mcog (0482, 8.6nto]) ;REBMSO (4.8

mL)l agsce( gathJ temp;zragurlqzwaq ;%(,ied4_(?6%-lcéf’hlo\joa_cety_l)sp)q:ch’)hcllp.ﬁ-’Q-carbommle
(0.2% éq A4 mml)l)T The Yeddfon Alflture was gradually warmed to room temperature and
stirred for 3 h. Upon completion of the reaction (checked by TLC), the reaction mixture

was diluted with EtOAc and washed with water and brine, dried over Na;SOj, and the
solvent was removed under reduced pressure. The crude product was purified by column
chromatography to obtain (25)-1-{N-[2-[4-(1,1-dioxidoisothiazolidin-2-yl) phenyl]
hexahydro-2,5-methano pentalen-3a(1H)-yl] glycyl}pyrrolidine-Z-carbonitrﬂe as a white
solid (0.28 g) in 50% yield. M.R, 214-216 °C m/z (M+1) 469; IR cm ™" 3436, 2932, 2240,
1658, 1517, 1414, 1308, 1137, 952, 740. "H NMR (300 MHz, CD;0D)5: 7.35 (d, J = 8.5
Hz, 2H), 7.23 (d, J = 8.5 Hz, 2H), 4.85 (t, /= 5.4 Hz, 1H), 4.15-3.95 (m, 2H), 3.81-3.70
(m, 3H), 3.60-3.50(m, 1H), 3.42(t, J= 7.4 Hz, 2H), 2.65-2.45(m, 4H), 2.40-1.75 (m, 14 H).
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3.70-3.55 (m 2H), 3.40-3.25 ( m 2H), 2.60 (t, J =

7.8 Hz, 2H), 2.49-2.42 (m IH, 2.33- 2.25 (m |H),
wWQ2d1A23682 (m 4H), 2.0-1.6 (m 8H). Exanpl e 1BCBIBE007000830

To a stirred solution of benzyl [2-(4-am nophenyl)

hexahydr o- 2, 5- net hanopent al ene-3a(l H)-yl] carbamate

obt ai ned from preparation 4 (1.09 g, 3.0 nmmol) in

gl acial acetic acid (12 nL) was added

2, 5-di net hoxyt etrahydrof ur&8®-(0.44 g, 3.3 mol ). The

reaction m xture was heated under reflux for 1 h. The

m xture was diluted with ethyl acetate, washed with

wat er, 10% ag. NaHCO3 and brine. The conbi ned organic

| ayer was dried over anhydrous Na SO4 and the sol vent

was evapor ated under red%eagnrﬁtzétf sure. The crude

product was purified by colu chromat ography to

obtai n benzyl [2-[4-(1Hpyrrol- F

| -yl) phenyl ] hexahydro- 2, 5- net ha nt al en- 3a( |

H) -yl ]carbamate (0.8 g)—m\n 65% Wi el d as a viscous

liquid mz (M) 413; 300 WMHz d

7.50-7.20 (m 9H), 7.0 ( 2H), 6.37-6.30 (m

2H), 5.10 (s, 2H), 2.6542.52 (m° IH), 2.50-2.42 (m

IH), 2.402.12 (m 2H), 0-1.70 (m 6H), 1.70-1.52

(m 2H). Step Il: To a~t'irred solution of the

conpound obtained fromsgteg | (0.8 g, 1.94 nmol) in

MeOH (20 ni) Pd/ C (109 ~1 g) was added. The reaction

mxture was stirred at 12t% for 2 h under H2 pressure

' T r I ] - ' 3,7
Topd pind MEhae b, FEE( PR Bl 200 phihiifhelo 133,107
nordri>-emineabe dbaiiddrin reRaiple® giee $H 0.4 7t 0cfoinaiol) 2nd Ko COs (0.21 g,

H pyrrol -1yl phenyli) )
L.5h guiel d.noDﬁ{I Ontd HBhb it n#th | ieh bt | tempergiirs W addedy)(2S, 45)-1-

. ek - % vi . _
A PRBEIn ARy G Shihd i edion v
wa¥ g2@ugllp wafmed RH®NE tQ0pdhatBfe i sthtdd fo2 3Bl - Upd completion of the

realt;t:i;gri (fﬁsci%@ %ggﬁié%e'(rﬁgdqoﬁﬁ&%uzré s Whuted ith G086 daddashed with

water and brine, dried over Na;SOy, and the solvent was removed under reduced pressure.

The crude product was purified by column chromatography to obtain (25, 45)-1-{N-[2-[4-
(1,1-dioxidoisothiazolidin-2-yl) ~ phenyl]  hexahydro-2,5-methanopentalen-3a(1H)-yl]
glycyl} -4-fluoropyrrolidine-2-carbonitrile as an off-white powder (0.09 g) in 37% yield as
a 3:1 mixture of two rotomers. IR cm™ 3438, 2953, 2776, 1673, 1518, 1427, 1301,1135,
1078, 955; m/z (M+1) 487; 'H NMR (CDCls) 300 MHz & 7.25 (d, J = 6.2 Hz, 2 H), 7.20
(d, J= 8.6 Hz, 2 H), 5.42 (d (br), J = 51.0 Hz, 0.8 H), 5.34 (d (br), J = 50.4 Hz, 0.2 H),
5.15(d, J=10.2 Hz, 0.2 H), 4.98 (d, J= 7.4 Hz, 0.8 H), 4.0-3.50 (m, 4H), 3.76 (t, /= 6.5
H, 2H), 3.35 (t, /= 6.5 Hz, 2 H), 2.80-2.28 (m, 6H), 2.15-1.58 (m, 10H).
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Step Ill; To a stirred m xture of the conpound
obtained fromstep Il (0.41 g, 1.5 mmol) and K2CO3

W@ 200621334 4.5 mmol ) in DMSO (6 nlL) at ice bat hPCT/IB2007/000830
tenperature under N2 atnosphere was added
(S)-1-(2-chloro-acetyl)pyrrolidine-2-carbonitrile
(0.26 g, 1.5 mmol ). The reaction m xture was gradual ly
warmed to roomtenperature and stirred for 3 h. Upon
conpl etion of the reacti on9%ehecked by TLC), the
reaction mxture was diluted wth Et CAc and washed
with water and brine, dried over Na2SO4, and the
sol vent was renoved under reduced pressure. The crude
product was purified by columm chromat ography to
obtain (25)-1-{ N[2-[4-(
-pyrrol -1-yl)phenyl] hexahljflxc?rmd)}%,l%- nmet hano pent al en- 3a
(IH -yl ]glycyl}pyrrolidine-2-carbonifrile as a white
solid (0.2 g) in 32%yje\d as offhjte solid, mz

(M+) 415; 1H NMR (CDC 300 MHzd A.38-7.26 (m 4H),
7.10- 7.05 (m 2H), o3 2H), 4.84-4.78 (m
IH, 3.75-3.40 (m 2H) L 3.50 (sp 2HN 2.50- 2.42 (m
IH), 2.38-2.28 (m 2.25-2.0 (m 6H), 2.0-1.70 (m
7H). Exanple 19 Step 0 a stirred solution of
benzyl [ 2-(4-am nophenyl) _hexahydro-2, 5- net hano
pent al ene-3a(l H) -yl ] tga\?rat e obtained by preparation
4 (1.09 g 3.0 mol) iwTHP (12n) at OOC was added
Et 3N (0.65 nL, 4.5 mol ), followed by addition of
To 2 stirest mistuteybf $ddy(hylatiexidoisathinzoli@in-yhgihenylThecyclo [3.3.1.0%7]

nongi e By obiatped B Patibioh ool (EPEh (6T TR AREBaL e (03 & 2.1
mn®1Ta) DVSO asldes f &litovad tbp&aBitd Was (aaéed"?é?,éﬁ%)l_ﬁ}%dgl?s\%cetyl)-4-

and the reaction m xture was stirred for

flugrapwrelidins-@-cedpnitateeld. I3ng, 2Aemapllediis teagtion mirgure was gradually

vl 85K AL TRt 0PI G SRS i nin o

TLOHSthe tapstioatfixtiboess didded SdthoEESAtEd wdiBed dthewater and brine,
_product_was purified by colum
dried over Na;SO,, and the solvent was removed under reduced pressure. The crude

product was purified by column chromatography to obtain (2S,4R)-1-{N-[2-[4-(1,1-
dioxidoisothiazolidin-2-yl)phenylhexahydro-2,5-methanopentalen-3a(1H)-yl]glycyl}-4-
fluoropyrrolidine-2-carbonitrile as an off-white powder (0.14 g) as a 3:1 mixture of two
rotomers in 43% yield. m/z (M+1) 487; "H NMR (CDCl3) 300 MHz & 7.25 (d, J = 7.9 Hz,
2 H), 7.20 (d, J= 8.7 Hz, 2 H), 5.35 (d (br), /= 51.4 Hz, 0.8 H), 5.28 (d (br), J= 50.7 Hz,
0.2 H), 5.02 (t, J= 7.2 Hz, 0.2 H), 4.80 (t, /= 8.4 Hz, 0.8 H), 4.02-3.41 (m, 4H), 3.76 (t, J
= 6.6 H, 2H), 3.37 (t, J= 7.4 Hz, 2 H), 2.85-2.25 (m, 6H), 2.15-1.55 (m, 10H).
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chr omat ogr aphy to obtain
benzyl [ 2-[ 4- (2- oxoi m dazol i di n-1 -yl ] hexahydro-2, 5-neth
waem7pensal en- 3a(l H) -yl ] carbamat e(0.7 g) as anPCT/IB2007/000830
off-white solid in 54%yield mz (M) 432; 1H NWR
(CbA3) 300 MHz d 7.44 (d, J = 8.8 Hz, 2H), 7.40-7.30
(m 5H), 7.21 (d, J 8.8 Hz, 2H), 5.09 (s, 2H), 3.92
(t, J =1 AHz, 2H), 3.55 (t, J 85 Hz, 2H), 2.59-2.50
(m IH, 2.44-2.38 (m I1H952.30-2.11 (m 3H),
2.11-1.90 (m 3H), 1.89-1.66 (m 2H), 1.64-1.46 (m
2H). Step Il: To a stirred solution of the conpound
obtained fromstep | (0.65 g, 1.5 mmol) in MeOH (15
m.) Pd/C (10% 0.1 g) was added The reaction mxture
was stirred at roomtenp jor 2 h under H2
pressure with a ball oon. reactlon m xt ure was
filtered through a pad of cellte d the filtrate was
concentrated under red s@ to obtain

ed pres U
| -[4- (3 am no tricyclo )
[3.3.1.03>7] non-1 -yl Aﬁ’l,{ N/m\&gazoqudl n-2-one (0.4 Q)
as an offwhite solid i 90%i elad. MR 215-220C, m z
(MHl) 298; IR cnt 1 , 3245, 2955, 1687, 1518,
1485, 1263, 805; 1H CDCl 3+DVMSO-d6) 300 MHz d 8. 26
(s (br), 2H, 7.46 (d,7J =8.7 Hz, 2H), 7.16 (d, J =
8.7 Hz, 2H), 6.70 (s (Br)s°IH), 386(t J = 7.3 Hz,
2H), 3.48 (t, J =7.3 @H), 2.50-2.45 (m I|H),
2.22-2.07 (m 3H), 2.02-1.63 (m 8H). Step Ill; To a

To Sat Isﬁh@d Hixirdr 8f af[4tthg di@ﬁia@ﬁﬁdn%hainn?—si %ﬁ&@l]ﬁi@@lo' [3.3.1.0*"]
(0 ,135mm|)andKZCCB 0. 56

rwé@l(lmemﬁpbmnqdde epampledetigeH4045 &, Ihddémomnd 122003 (046 g,3.3

mmo @9;“1.}1 -(2- or oilgagg? Pﬁ‘ %letF ReTegTR & %%dregoﬁRt) P (IChloroacety D-1,3-
thidz6lididg-4- c’hrlaﬁuﬂﬁitlm(() 2 EI‘E 1rme@ol)i The Béastion emivmse @a@gm&hddw warmed
warmed to room tenperature and sti rred for  3h.

to rogmpfeamesrtust andhgitredatori bl UpRe GeawleipnTeiche rteh‘élon (checked by
TLERR SR T8 S i i R0t Vol thr anc b

drieslobvernNa %, andphe abbantmds rremesad endar esisoed préhige. The crude
proglrlclfld%vagr ];oncljgﬁed V\ﬁy ) ﬁrhfl' % og‘}/atcg:g?*Lp%y to obtain (4R)-3-{N-[2-[4-(1,1-
dioxidoisothiazolidin-2-yl)phenyl] hexahydro-2,5-methanopentalen-3a(1H)-yl]glycyl}-1,3-
thiazolidine-4-carbonitrile as an off-white powder (0.1 g) in 40% yield. m/z (M+1) 487; IR

~1 3444, 2952, 2873, 1672, 1518, 1416, 1301,1135, 953; "H NMR (CDCl3) 300 MHz &
7.25 (d, J= 6.2 Hz, 2 H), 7.20 (d, J = 8.6 Hz, 2 H), 5.38-5.48 (m, 1H), 4.72-4.51 (m, 2H),
3.75 (t, J = 6.6 Hz, 2H), 3.70-3.55 (m, 1H), 3.36 (t, J = 7.4 Hz, 2H), 3.32-3.20 (m, 1H),

2.60-2.40 (m, 4H), 2.20-1.58 (m, 10).
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chromat ography to obtain (2S)-1-{
-[ 2-[ 4~(2- oxoi m dazol i din-1-yl)phenyl ] hexahydro- 2, 5~
woredonamspent al en- 3a( | PCT/IB2007/000830
H) -yl ]glycyl }pyrrolidine-2-carbonitrile as an
off-white solid (0.21 g) in 36%yield, nmz (Ml) 434;
1H NVR (CDCl 3) 300 MHz d 7.45 (d, J = 8.8 Hz, 2H)
7.23 (d, J = 8.8 Hz, 2H), 4.86-4.76 (m IH), 4.67 (s
(br), IH, 3.93 (t, J = 7-#6Hz, 2H), 3.75-3.40 (m
4H), 3.48 (s, 2H), 3.46-2.38 (m IH), 2.36-2.23 (m
2H), 2.23-1.70 (m 12H), 1.65-1.57 (m IH. Exanple 20
Step I: To a stirred mxture of tricyclo [3.3.1.03' 7]
nonan- 3-anmne (0.28 g, 2.0 mmol) and K2CO (0.83 g, 6.0
mol) in DVMBO (8 ni) at ige,hathstenperature under N
at nosphere was added
(S)-1-(2-chloro-acetyl)pyrrolidi -carbonitrile
(0.34 g, 2.0 nmmol ). Th eactio&nﬁdewe was gradual ly
warnmed to roon1tenper%1!”§ angk.s ircgd for 3 h. Upon
conpl etion of the readtf ghe ed by TLC), the
reaction mixture was dikuted with Et OAc and washed
with water and brine, d over Na SO4, and the
sol vent was renoved u reduced pressure. The crude
product was purified byl colum chromatography to
obtain (28)-1-[(tricyxﬁég%ﬂ)S.l.O "] non-3-yl am no)
acetyl ] pyrrolidine-2-c onitrile as a viscous liquid
(0.23 g) in 42%yield mz (M) 274; IHNW (CDO 3)
Step0d: Mez ad stirgy -solution( of heepyl 8-(radint@hemyl) Didxahyglrat2,5-methano

petfsn PRl £ 03 doohalnd] T Phbiraim 4 sngrere G0

ml9) a8 OPC fred a8@ddeléhtily HN s d. ekl el 4-6h1626% chlorid
L?S 27 ng, 0.1 ﬁrml) |yn msg’r)]anol (2 nL) cooled to gg‘é,ﬁ onee

(0. 34 sIa el The readion mixtyre fygs| yarmegd terrogn tempetage and stirred
t ' 0 .o

w1 LR R I oSSR fciion o

n-BiNE (56 mgp D118i mmioy)dardcthk eedotion sadststidfed for 16 h. The reaction mixture

was diluted with water and extracted in EtOAc. The combined organic layer was washed

with brine, dried over NaySOs, the solvent was removed under reduced pressure, and the
crude product was purified by column chromatography to obtain benzyl [2-[4-(2-
Oxopyrrolidin-1-yl)phenyl) hexahydro-2,5- methanopentalene-3a(1H)-yl]carbamate as an
off-white solid (0.9 g, 69% yield). m/z (M+1) 431; "H NMR (CDCls) 300 MHz & 7.55 (d, J
= 8.6 Hz, 2H), 7.42-7.20 (m, 7H), 5.15-5.0 (bs, 2H), 3.87 (t, /= 7.0 Hz, 2H), 2.67-2.53 (m,
3H), 2.48-2.42 (m, 1H), 2.35-1.55 (m, 12H).

Step II : A mixture of benzyl [2-[4-(2-Oxopyrrolidin-1-yl)phenyl) hexahydro-2,5-
methanopentalene-3a(1H)-yl]carbamate (0.73 g, 1.7 mmol) obtained in step I and Pd/C
(10%, 0.4 g) in MeOH (17 mL) was stirred at room temperature under H, atmosphere for 2
h. The reaction mixture was filtered through a pad of celite and the filtrate was
concentrated under reduced pressure to obtain 1-[4-(3-aminotricyclo[3.3.1.0*"]non-1-yl)

phenyl]pyrrolidin-2-one as an off-white solid (0.43g, 85% yield). m/z (M+1) 297, 'HNMR
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(2 §-I-[(tricyclo [3.3.1.0"

] non-3-yl am no) acet yl | py rolidine-2-carbonitrile as an
wo@Rdormbdese solid (31 ng). mz (MH) 274; 1H NMCT/DNBO@00830

6) 300 MHz d 9.44 (s (br), 2H), 4.86 (dd, J = 4.4, 7.0

Hz, IH), 4.10-3.88 (m 2H), 3.78-3.65 (m IH),

3.60-3.47 (m IH), 2.48- 2.41 (m IH), 2.34-2.27 (m

2H), 2.26-2.17 (m 2H), 2.10-1.99 (m 2H), 1.99-1.83

(m 6H), 1.63-1.43 (m 4Hy97Exanple 2 1 Step I: To a

stirred solution of t r -butyl (1-hydroxytricyclo

[3.3.1.0 " ]non-3-yl)carbamate as obtained in

preparation 11 (500 ng, 1.97 nmol) in EtOAc (5 nl)

cooled to ice bath tenperature was added a sol uti on of

. N th . _

(OB B0 Ml B g oL A H e A P PR DL 5,86 (. = 69
2HD,emm/€t;:l] adeHz,r2H)2 60-24268,UTH), 2.Bel.60 (el F)oduct was

triturated with diethyl ether several tinmes to obtain

3-amnotricyclo [3.3.1.03" 7] nonan-1-ol hydrochloride

2 n y Z 1( M)
&fgo_gﬁm_”g% b StYéle(TZ %)Zl!ltg)n £ 1M£d33a41,ﬂ1 télgklagwl Q)@%QP% -yDphenyl]
yl&)lgimlz’l -oreH)btaifedl it fer®) M ((Ora6 £H)-2 nimel-in DMSOn{.86tdL) at an ice bath

e DB S BV B R e 20 59 BetgOh T4 k5 HrgnsD daiowed by
addfd6:551( &%Qlf(ﬁhloﬁ)aﬁ'&m)) pyﬁolm(&rﬂﬂnﬁnﬁi (0.0 pay l2 mmol). After

t enperature under N atnbosphere was ad
stirgigp the reaction raixgire et i foy 3 ﬂsyrtrw:ﬁsl ddhutﬁélvzﬁlc Et(%ﬁ pnd waghed with water

ané ggée %ed]()\%r m& &] %hg SO1V nl W srgemtoué(f 8]},{@6\_5’ %&u %ﬁgﬁesgure The

erature an S Irrre

crud@ Iimicﬁlbt was pﬁnﬂié&by eslainnthrdratestepHy iy oBtafs) thetthile compound (25)-
reaction mxture was_diluted with Et OAc and wa

1 A OH At etortral G ) Bhnsdl A Sdimetaa | nehialen-3a(1E)-yl]
g1y§gg§>§g[t&)hma f@a‘i‘@iﬁ&é& g&'s Rw{lt%%ﬁ&go Eﬁgf g Ramg RO 4 056°C;

was puri y colum c
m/zo(M&ll)wé?.ﬁ) H NMR t3d®yMl—b>,(Y]D@l§)chl764[(3 B 18 S)Hz 2H) 7. 23 (d,J=285
In Oy%amno}]{acetylig rrolidine-2-carbonitril
Hz, 2H), 430420 (m, 1H), 4.06-4 , 2H), 3.87 (t, J="7.0 Hz, 1H), 3. 80 3 50 (m, 4H),
2.64 (t, J="7.8 Hz, 2H), 2.58-1.60 (m, 18 H).

Example 16
F

To a stirred mixture of the lactam amine, 1-[4-(3-aminotricyclo[3.3.1.0*|non-1-yl)
phenyl] pyrrolidin-2-one as obtained in example 12, step II, (0.15 g, 0.5 mmol) and K,CO;
(0.21 g, 1.5 mmol) in DMSO (2 mL) at an ice bath temperature was added (25, 45)-1-
(chloroacetyl)-4-fluoropyrrolidine-2-carbonitrile (0.1 g, 0.5 mmol). The reaction mixture
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a viscous liquid (150 ng) in 35%yield, mz (M) 291,

IHNWR (CDCl 3) 300 Mz d 4.78 (d, J = 7.0 Hz, IH),
w@2003A8638 (m 2H), 3.43 (s, 2H), 2.45-37 (m |IP{T/1B2007/000830

2.35-1.95 (m 8H), 1.90-1.60 (m 6H), 1.53-1.40 (m

2H). Exanple 22 Stepl : To a suspension of NaH (60%

di spersed in nujol, 0.96 g, 24 mol) in THF (40 nl)

cooled to ice bath tenperature was added

hydr oxyadamant anone (3.32-88-20 mmol ) dissolved in THF

(40 nmL) via a syringe over a period of 15 m nutes.

After stirring the reaction m xture for 30 mn.

i odonmet hane (1.38 ni, 22 mmol) was added. The reaction

m xture was warnmed to roomtenperature and stirred for

. . ¢ : . .

wast Breoldty Warnled-1d EXERIGLERIRY Sld Aftrdd ol BTG billplggion of the

reastodnufchedket] byt THeC), the remioe dnixbae tvas dilnied twitleEtOheaddwyashed with
| ayers .were separat and, t he €0 | aye

walgh B it oot VB ROl (o8 s BT rotved Pt ropged pressure,

Th&'&ae %r&&&hw‘% b fied by BHURMEChrSARMOSEPHS &'@Bﬁ%@@ﬂ?)f—ﬂuoro-l—

t
t he sol vent was evaporat ed under reduced pressure

{N-OBA 4i(Prosepieolidend pbenytiies e, Svasthpnendntaden-ba(17)-yl]  glycyl}
Py AR B TN ue 2085 1 gt g0 et gz e 4
-3 26—
B i G B P R G AT G
= 31103}, SISt &z) 1H), B Bs(d, ¥ %@ bl 82 ety (dpdgrfes Hiud- 0 2di6ddm, 2H),
j h | : d h t
385 Ul n 0 Hemh a2 0 S 20OE LR Mo, PR (352 1o 280,
2.4912)4080m,AEY), ABL-21255m, NH) N2 12805 UBT)E2 .8t 1.68@n foH). 0. 5
h, the reaction m xture was quenched by addi ng
saturated aq. NHAQ solution. The organic | ayer was

separated and the aqueou s extracted with
di et hyl ether. The conbi%g%ﬁggégﬁ?c | ayer was washed

with water and bri ne, <S
(!
N CN
H o

r°
To a stirred mixture of the lactam amine obtained in example 12, step II (0.15 g, 0.5 mmol)
and K,COj3 (0.21 g, 1.5 mmol) in DMSO (2 mL) at ice bath temperature was added (4R)-3-
(chloroacetyl)-1,3-thiazolidine-4-carbonitrile (0.1 g, 1.1 mmol). The reaction mixture was
gradually warmed to room temperature and stirred for 3 h. Upon completion of the reaction
(checked by TLC), the reaction mixture was diluted with EtOAc and washed with water
and brine, dried over Na,SO4 and the solvent was removed under reduced pressure. The
crude product was purified by column chromatography to obtain (4R)-3-{N-[2-[4-(2-
oxopyrrolidin-1-yl)  phenyl]  hexahydro-2,5-methanopentalen-3a(1H)-yl]glycyl}-1,3-
thiazolidine-4-carbonitrile as an off-white powder (0.09 g) in 40% yield. m/z (M+1), 451;
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dried over anhydrous Na2SO4, and the sol vent was
evapor at ed under reduced pressure toobtain

wG 2001383y - 2- met hyl adamant an- 2-ol as 1:1 anonmeP¢T/1B2007/000830
m xture (3.0 g yield, 96%. mz (M23), 219; 1H NWR
(ChA 3) 300 Mz d 3.24 (s, 1 1A H, 3.23 ((s, 1 H),
2.68- 2.62 (m IH, 2.40-1.55 (m 10H), 1.53-1.35 (m
2H), 1.38 (s, 3H). Steplll :
5- met hoxy- 2- net hyl adamant af92-ol (3.0 g, 15 nmol),
di ssolved in a mxture of AcOH (3.0 nL) and THF (15
m.) was added dropwi se by a dropping funnel to an ice
bat h cool ed sol ution of NaOd (4% 150 nL) over a
period of 15 minutes. WBuU4N (0.55 g, 1.5 mol) was

g ﬁ‘?cﬂiﬁ?)téb% VBB 1. 8¢ dn Hﬁ%{%‘@é{)ﬁ’z o (?dﬂ% %125215), 534 (t,

e reactron mx ure S separ a

= 4Tth,aIH)$@L% (dayer7.5a%, ¢K),rH60 GﬂjJ\A# 1715 Idz IlS{)pB @B)({ eténep Hz, 2H),
combl ned or gan

3. 781$eﬁ5o¢m D> dri0eti2 o & %é)zééﬁ @, a‘hﬂ 7tthZs%H)»é’rf%9 %é% (m 1H), 2.33-
t re to obtain
2223pr ﬁt%ag\/ﬁﬁb%ﬁ&awg 6Io(ut’e with nmet hanol (30 ni)
and solid KOH (1.68 g, 30 mmol ) was added. The
reaction m xture was refl uxed,f I h. The volatiles
were renoved and the cru aﬁ}p&d&gt was diluted with
et her, washed with wate bri ne, {ed over anhydrous
Na2SO>4, and the sol ven ated under vacuum
The crude product was AUryTNgd py ool um
| - @ - net hogyt ricyck) [3.3.1.0
3' 7] non- 3-yl ) et hanone 92 g) in 66%yield, nz (M)
195; ITH NWMR (CDA 3) SQ0° MHz d 3.29 (s, 3H), 2.69-2.62
(m IH, 2.57-2.50 (mlIH), 2.26-2.16 (m IH), 2.18
(s, 3H), 2.10-1.61 (m¥NgH), 1.59-1.52 (m 2H). SteplV
: To a m xture of Na 5.8 g, 147 mol ), H20 (40.0
m.) and 1,4 dioxane (10 nL) at ice bath tenperature
Stepad: adibeda Brstifr2d 8 selutios5. ¢ nipanizyl afi(4aminophefyby Bexahydro-2,5-

eGP LR DRSS 47 B i

gladiBt M?ﬂ!tabidc(}m'rﬁu Fas addéld §37ciu|ﬂ@ﬂm§yﬁé{rilﬁfdﬂﬁﬁ%e(0 44 g, 3.3 mmol).
obtai ned fromstep 111 (1. , 9.8 mol), in
The reaction mixture was heated under reflux for 1 h. The mixture was diluted with

ethylacetate, washed with water, 10% aq. NaHCO; and brine. The combined organic layer
was dried over anhydrous Na,SO4 and the solvent was evaporated under reduced pressure.
The crude product was purified by column chromatography to obtain benzyl [2-[4-(1H-
pyrrol-1-yl)phenyl Jhexahydro-2,5-methanopentalen-3a(1H)-yl]Jcarbamate (0.8 g) in 65%
yield as a viscous liquid. m/z (M+1) 413; "H NMR (CDCl;) 300 MHz & 7.50-7.20 (m, 9H),
7.08-7.04 (m, 2H), 6.37-6.30 (m, 2H), 5.10 (s, 2H), 2.65-2.52 (m, 1H), 2.50-2.42 (m, 1H),
2.402.12 (m, 2H), 2.10-1.70 (m, 6H), 1.70-1.52 (m, 2H).

Step II: To a stirred solution of the compound obtained from step I (0.8 g, 1.94 mmol) in
MeOH (20 mL) Pd/C (10%, 0.1 g) was added. The reaction mixture was stirred at r.t. for 2
h under H; pressure with a balloon. The reaction mixture was filtered through a pad of

celite and the filtrate was concentrated under reduced pressure to obtain 2-[4-(1H-pyrrol-1-
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1, 4-di oxane (10 nlL) at ice bath tenperature. The
reaction m xture was gradually warned to room

wao esoprtmsure and stirred for 1 h. The reacti onP@i/KB2007000830
was cooled to ice bath tenperature and AcOH (3.9 i,
65.7 mmol ) were added. The reaction m xture was
diluted with water and extracted with Et OAc. The
conmbi ned organi c |ayer was washed with brine, dried
over Na2SO4, and the sol ven®Owas renoved under reduced
pressure to obtain 1-nethoxytricyclo [3.3.1.0
3>7] nonane- 3-carboxylic acid (1.3 g) in 72%vyield mz
(M), 197; ITHNWR (CDO 3) 300 MHz d 3.30 (s, 3H)5
278270(m IH, 2.57-2.48 (m IH), 2.38-2.28 (m

oD gen S, Hegaftrdi SR b dnctind i e 2o 10 . R yieBls tiquia

043 g53m183(% &w?d ﬁ@'ﬁ«’:(N@-l?v 209y mMMRqC@,b@)c&mamecs 1. wmzs (m, 4H),
ste&lv 2.0 mol) in %vvasa
7.28¢h 6(3@ 420, 2. ﬂr?&r% 46 601 118 RA05 %(11131311}3230 -2.13 (m,
) p i ons by keeping the
2H?ezgllc:§tTFrt§IrI1 (]g]érrp dﬁ?gb@& 21\11\1}'40 C. After stirring at
roomtenperature for 2 hrs, the reaction m xture was

b3 5 S5 b RSBy T 1% v
andokzw ngﬁsﬁ (V%Ma%élﬁ?'lﬁtlbm@r(@ atd ?fa@%@‘i')am Eé?nn;Qle% under N,

he co organi c’ l'ayer was was
atrmhsplm‘e owas aaRGOLS)- bli2tchlos- a@dt)dmmdvdmerknmbmdtrdndé}% g, 1.5

m@ﬁgm@ﬁg%rhggzﬁ% L ?v@(s)bt adél?ll}ll Wr&egtéh ]érolalc eﬁ}lp%['a%lwlajld stirred for 3

h. UB8h cb ENN& Q)mogéaz:ﬁ&g I(@gi;)'e'ékéii By 3"1(‘() Sthe%’é&otlo% IﬁQcturg v% diluted
m

WItg E?tQAzc ancHyaghed, with W@ qnd) bring, 511'1@ 5>y611 I\@@S@m anQ H}w Solvent was

SteV To a.sthirr i on of t cQ d
re h;gg Ty );e% ce ‘9?%61“ uf‘he crgé nﬁ@gﬁ&? %ﬁﬁwé%?%ﬁ by column
chrﬁhm)itdg?@h{;ld@i aﬂta(rEOZ-Sb 1- {N-[2 [4 -(1H-pyrrol- l—yl)phenyl]hexahydro 2 5-methano
(2-chl or o- acetyl)pyrrolldlne 2-carbonitrile
per@al%%ﬁblﬂ)-yl&gmcsﬂm (dines2-garbonigrilerds|a) wh lﬁ@hlde@@t g)dﬁ 32% yield
as SIS S REHB!41%, 'H NMR (CDCL3) 300 MHz & 7.38-7.26 (m, 4H), 7.10-
7.05 (m, 2H), 6.36-6.32 (m, 2H), 4.84-4.78 (m, 1H), 3.75-3.40 (m, 2H), 3.50 (s, 2H), 2.50-

2.42 (m, 1H), 2.38-2.28 (m, 2H), 2.25-2.0 (m, 6H), 2.0-1.70 (m, 7H).

Example 19

&
CN

N/\<
H o

N 0
o
Step I: To a stirred solution of benzyl [2-(4-aminophenyl) hexahydro-2,5-methano
pentalene-3a(1H)-yl]jcarbamate obtained by preparation 4 (1.09 g, 3.0 mmol) in THF (12
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warmed to roomtenperature and stirred for 3 h. The
reaction mxture was diluted with Et OAc and washed
wowdon/1vasser ad brine, dried over Na2SO , and tP@I/1B2007/000830
sol vent was renoved under reduced pressure. The crude
product was purified by colum chromat ography to
obtain (2S)-1- {[(1-nmethoxytricyclo [3.3.1
. 03" 7] non- 3-yl ) am no] acetyl } pyrrol i di ne- 2-
carbonitrile (0.12 g) in 410 yield mMz (M) 304; IH
NVR (CDCl 3) 300 MHz d 4.82- 4.75 (m IH) 5 3.75-3.40-
nb 4H), 3.27 (s, 3H)5 2.47-2.40 (m IH), 2.35-1.68
(13H)5 1.57- 1.41 (m 2H).Exanple 16A: Hydrochl ori de
salt : To a stirred solution of the conpound prepared

. i | )
MRS T dtoeh ARSI PRI TREE b iy of 2-ehlor
eth@lisocymate 0.3t hely 6lamimods Whe erenetimy adixturedewas edlammsed to room
terrlgare{e Srglragii %@%ei? eé:hei%ld%glpgﬁszso utiotnuc{f% CS’H?? 3 rwa}v mr]TS was added
foll()%/@i g’ﬁ-ﬁ%ﬁuﬁ?(@fﬁg 0116 %am®I)| s2d3hd rbaction mixture was stirred for 16 h.

] non- ) am no] acetyl}prr0|d|ne20arbon|trll
Théyae de}'ﬁr@ Mede separatedsindft ewlqucmlSSl@wrdwe%@xmed m@nﬁt@Ac The

corfpagsh PR eaitaivly SR it e I PLrichibsTBRR 1R sotvent was

evabbﬁtéd rtﬁﬁeﬁt&@u@ﬁhfpfe%ﬁur@g ’Hﬂaer&'ud@/ Bi#ddct aRbs purified by column
Ibrom de are used; the remmining process is

chr@ ogggphy St pohtain Tbergyliaiﬁéﬁmﬁn@ﬁzmpm éemmé&%édnetham
peﬂtﬁeﬂ] gh(?kl) : I%a fat 7\'/%% an Cﬁfg@#}’i;tarséﬁd 21?(5)5490 bl i2 (M+1) 432;

era u oXyadaman anone

'H wsl(cgmgczommmzsdz%@i vedg 8rHA HH)M@OW@OM@}B 7.21(d, J=38.8
ri nge over eriod of 15 minutes. The reactio
Hzﬁné%/ %@(ﬂa@{)sﬁi r(éet’ﬂﬂ@@%ﬁ)n%ﬁéhﬁammlz 28, ?45%252)(111 1H),

2.4% ) @RS Bylo. ﬂu@“s&gééhq %(1{123%{)’3‘?%'921 ¥& ,a?g)?g%ml.% (m,

bn m X ried omtenp
2Hpnd stl rred for

Step II: To a stirred solution of the compound obtained from step I (0.65 g, 1.5 mmol) in
MeOH (15 mL) Pd/C (10%, 0.1 g) was added. The reaction mixture was stirred at room
temperature for 2 h under H, pressure with a balloon. The reaction mixture was filtered
through a pad of celite and the filtrate was concentrated under reduced pressure to obtain
1-[4-(3-amino tricyclo [3.3.1.03’7]non—1-yl)phenyl]imidazolidin-Z-one (0.4 g) as an off-
white solid in 90% yield. M.R: 215-220°C; m/z (M+1) 298; IR cm™' 3412, 3245, 2955,
1687, 1518, 1485, 1263, 805; "H NMR (CDCls+DMSO0-ds) 300 MHz & 8.26 (s (br), 2H),
7.46 (d, J = 8.7 Hz, 2H), 7.16 (d, J = 8.7 Hz, 2H), 6.70 (s (br), 1H), 3.86 (t, /= 7.3 Hz,
2H), 3.48 (t, /= 7.3 Hz, 2H), 2.50-2.45 (m, 1H), 2.22-2.07 (m, 3H), 2.02-1.63 (m, 8H).

Step III: To a stirred mixture of the compound obtained from step II (0.4 g, 1.35 mmol)
and K,CO3 (0.56 g, 4.05 mmol) in DMSO (6 mL) at ice bath temperature under N
atmosphere was added (S)-1-(2-chloro-acetyl)pyrrolidine-2-carbonitrile (0.23g, 1.35

mmol).The reaction mixture was gradually warmed to room temperature and stirred for 3
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16 h. After cooling the reaction mxture to 0C, the
excess NaH was quenched by adding sat. aq. NHC
w@odoatiiwed The two | ayers were separated and tP@I/1B2007/000830
aqueous | ayer was extracted with Et OAc. The conbi ned
organi c | ayer was washed with brine, dried over
anhydrous Na2SO4, and the sol vent was evaporated under
reduced pressure to obtain a crude reaction nass,
whi ch was purified by col udf2echr onat ogr aphy to yield
5- et hoxyadamant an-2-one (3.0 g) in 77 %yield, nlz
(M) 195; THNWR (CDA 3) 300 MHz d 3.47 (g, J = 7.0
Hz5 2H), 2.67-2.60 (m 2H), 2.38-2.30 (m IH),
2.13-1.78 (m 10H)5 1.17 (t, J =7.0 Hz5 3H).Step I1I:
h. 5)‘ pbh REmpltioRES e "i‘é’&ﬁf@ﬂt(é}{écl%ecpby iy %the react1on mlxture e was diluted

- Et hoxyadamant an- 2- one, 1: 1 anoneric mxture
Wl@l) EiQA©9nd ywashed Wﬂﬂ‘lZWf(tM-@l@ by dried dWR NBQk, 32)nd3(h@ solvent was

ev%{)?]rzat%}_; unsd%: 3@%@8@%{%&5@%%&% é{n}llfc':h%ls_; pl}r?ﬁézd Qb5y column
chibnfi€oghaphy torBbta25)1L- %ﬁgﬁlﬁ ~(3- oxoﬁmaaidhdlrﬁH)yl)pﬁ&@ﬂ‘]hlskahydro 2,5-
| -(I- ethox§tr|cyclo [ 7] non- 3-yl)ethanone from

methapppessalen3a(hiD ]gbswlﬁmrrahdmgzﬁarqu vasaredff-whifesolid (0.21 g)

i 'ﬁﬂggéfzé%%‘* eyntd (GRS 0t 45161 575 8 om, 7.3

(d, (Jmf 8.8z, 221)]4786-% 763(hl) 1H3; £87 qs%ﬂ) ﬁmé 34% (t A="784 f1z58}), 3.75-3.40

(m,141é} ﬁ;&ﬂfz&)fél% -3.38 Qnalfénﬁ'ﬁﬁn%ggﬁé, Z%H)s arzaowo (1, b 1.65-1.57
(mpgqgared from1l~(1- ethoxytricyclo
1.03" 7] non-3-yl)ethanone in 68%yield mz (M)
195 1H NVR (CDCl 3) 300 MHz d 3.49 (q, J = 6.7 Hz,
2H), 2.75-2.68 (m IH), 2.52-2.47 (m |IH), 2.36- 2.28
(m IH), 2.10-1.95 (m 2Hjxamplg30(s, 1.86-1.68 (m
5H), 1.54 (ddd, J = 3.0,,10.9, 13.6 . Hz 2H), 1.18 (t, J

= 6.7 Hz, 3H). StepV: hoxytri ¢ycho[3.3.1.0 3
7] nonan- 3-am ne from ' 0 [3.3.1.3" 7]
nonane- 3- car boxyl i ¢ aci d”i 3%yielgdy mz (M) 182;

1H NVR (CDC 3) 300 MHz d
Step I: To a stirred mixture of tricyclo [3.3.1.0>’] nonan-3-amine (0.28 g, 2.0 mmol) and

K2CO;s (0.83 g, 6.0 mmol) in DMSO (8 mL) at ice bath temperature under N, atmosphere
was added (S)-1-(2-chloro-acetyl)pyrrolidine-2-carbonitrile (0.34 g, 2.0 mmol). The
reaction mixture was gradually warmed to room temperature and stirred for 3 h. Upon
completion of the reaction (checked by TLC), the reaction mixture was diluted with EtOAc
and washed with water and brine, dried over NaySQOy, and the solvent was removed under
reduced pressure. The crude product was purified by column chromatography to obtain
(28)-1-[(tricyclo [3.3.1.0*7] non-3-ylamino) acetyl]pyrrolidine-2-carbonitrile as a viscous
liquid (0.23 g) in 42% yield. m/z (M+1) 274; 1H NMR (CDCl3) 300 MHz & 4.87-4.76 (m,
1H), 3.71-3.40 (m, 2H), 3.41 (s, 2H), 2.35-2.05 (m, 7H), 1.92-1.74 (m, 6H), 1.68-1.48 (m,
4H).

Example 19A: Hydrochloride salt: To a stirred solution of the compound obtained in
example 18 (27 mg, 0.1 mmol) in methanol (2 mL) cooled to 0°C was added TMS-CI (25
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3.49 (q, J = 7.0 Hz, 2H), 2.39-2.32 (m IH), 2.16-2.07
(m IH, 1.99-1.92 (m IH, 1.92- 1.75 (m 5H)
wa2001A13638 (m 4H), 1.17 (t, J = 7.0 Hz, 3H). BUEB207/000830
Coupl i ng reaction between am ne fromstep V and cyano
pyrrolidine conpound to form (2
)-1-{[(l-ethoxytricyclo [3.3.1.33" 7] non-3-yl) am no]
acetyl} pyrrolidine-2- carbo nitrile in 41%yield mz
(M) 318; 1H NWR (CDO 3)-83Q®D-MHz d 4.81-4.75 (m | H),
3.75-3.40 (m 6H), 2.45-2.37 (m IH), 2.36-2.13 (m
4%0, 2.12-1.95 (m 2H), 1.88- 1.68 (m 6H), 1.56 (ddd,
J = 3.0, 3.0, 10.5 Hz IH), 1.49-1.41 (m IH, 1.17 (t,
= 7.0 Hz, 3H).Exanple 17A: Hydrochloride salt: To a

uL,l(SI.b @&@Rhﬁr‘ A€ E{uﬁ’{n)eé e GORRRYE: %g&%\;éﬁgaggﬁp%'dﬁé&g%egsum and

the\/iiaﬁd@éid@d tritiatdd sevéfal m‘iimesﬁavﬂi dietiyl .ethdk te bbBith Hydrutlﬂste salt of
he vol atil es wer e renmpved under reduced pressure and

(2S0ﬂe[(qn@§¢la e 3vds’ 11}0Pt3lJylé¥f’é‘EP)§‘”é’\‘}3é}PéfﬂT°ﬂ1ﬂH’ész wbﬁmml@tahw off-white
soh{%[ @?:@)ggg lt@fr ?z?@?o?—gi@?}%@mé@dé%b Mizz &$ha ! or), 2H), 4.86
(dd3J7=] 41@“7 6 Hd )mm mbacsﬁ §th,} 1Y, BO7|8L31'651€11121H§U33@7«B t4f7i(hf,‘ 1H), 2.48-

LY.
24& lﬁwsﬁiaé’)ﬂsbéﬂ(mz%l)g 2(d tppP¥), 22f—ﬁ 2(%2Had1 9%1 83 (m, 6H),
6 , 4.10-3.90 2 3.75-3.65
16?@)43@’%% 25 (m 3H), 2.48S.r2n.38H)(m 2H), 2. 3og.r2n.17
(m 2H), 2.16-2.0 (m 4H), 1.90-1.14 (m 6H), 1.53-

1.40 (m 2H), 1.06 (t, J = 7. 3H). Exanple 24 .2
HC Step I: To a stirred E’ﬁaﬂlﬁ‘?g&zof t he conpound

obt ai ned in preparation (0.3 g, 2 mol ) and K CO
(0.5 g, 3.6 nmol) inmh@ice bat h
tenperature under N2 added
(S)-1-(2-chloro-acetyl )O}pyrlHOH@ll nec®- car bonitrile
(0.14 g, 0.83

Step I: To a stirred solution of zerz-butyl (1-hydroxytricyclo [3.3.1.0>7non-3-yl)carbamate

as obtained in preparation 11 (500 mg, 1.97 mmol) in EtOAc (5 mL) cooled to ice bath
temperature was added a solution of dry HCl in EtOAc (4N, 5 mL). After the reaction
mixture was stirred for 2 h, the volatiles were removed under reduced pressure. The crude
product was triturated with diethyl ether several times to obtain 3-aminotricyclo
[3.3.1.0*"|nonan-1-o0l hydrochloride (280 mg) in 75% yield. m/z (M+1) 154; 1H NMR
(CD3;0D) 300 MHz & 2.51-2.44 (m, 1H), 2.34 (ddd, J = 2.0, 7.0, 8.9 Hz, 1H), 2.17-2.04
(m, 2H), 1.94-1.71 (m, 6H), 1.60-1.53 (m, 2H).

Step II: To a stirred mixture of the compound obtained in step I (280 mg, 1.5 mmol) and
K,COs; (820 mg, 6 mmol) in DMSO (6 mL) at ice bath temperature under N, atmosphere
was added (S)-1-(2-chloro-acetyl) pyrrolidine-2-carbonitrile (205 mg, 1.2 mmol). The
reaction mixture was gradually warmed to room temperature and stirred for 3 h. Upon
completion of the reaction (checked by TLC), the reaction mixture was diluted with EtOAc
and washed with water and brine, dried over Na;SOs, and the solvent Was removed under

reduced pressure. The crude product was purified by column chromatography to obtain
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nmmol ). The reaction m xture was gradually warnmed to
roomtenperature and stirred for 3 h. Upon conpl etion
wo@boowhesese£act i on (checked by TLC), the reacti oPCTIBDUY®0830
was diluted with Et OAc and washed with water and
brine, dried over Na SO, and the solvent was renoved
under reduced pressure. The crude product was purified
by col um chromat ography to obtain
ter-Butyl-(25)-1-{[(]-am nd04+cyclo
[3.3.1.03 7] non-3-yl) carbanate]
acetyl }pyrrolidine-2-carbonitrile as a viscous liquid
(0.18 g) in 40%yield, nlz (N%I) 389 1H NWVR (CDA 3)
300 MHz d 4.79 (d, J = 7.5 Hz, 4.70 (s (br), IH),

(ng-:lg (ll-ﬁggg)(q?rt?h%%é_%i% @]I&)ég %‘Z%m%a%gtfg}%’gﬁ %ﬁﬁ&g Zkga’rbomtnle as

a Vi@uﬁ@gdl(lso fi®) an 694 yietll. sekuM-er) 9 ; UHeNmpoprm) 300 MHz &
t al ne In st ep

I %0.04 . 0.1 mmé% in Et OAc (2 rnlL)
4.78 46 LT %%HZ@éHmaiﬁ e’ﬁd@?gﬁs 8-4%els, HdHedt3a3 5 onutes-35f1.95 (m,

rYe The reaction m xture was
8H 19re 04 gg’h andh?ﬁe so?vent was renoved under

reduced pressure to obtain a crude product which was
triturated wth diethyl eéher Sé/eral times to obtain
di hydrochl oride salt of Example

(25)-1-{[(I-am notricyclo[3.3.1.0 3+]non-3-yl)

am no]acetyl}pyrrolldl carbonrytrr e (0.02 g) in

69% vyield, nlz (M 289 /NMﬁ/ O d6) 300 MHz d

9. 69y(s (br) 2I(—|) ) S Ebr) 4 823 (dd, J =
1653

4.4, 7.0 Hz, 90 (m H) ¥ 78-3.65 (m
IH) . 365350(mIH) 60-2.55 (m IH), 2.50-2.43
teﬁIﬂTd dBuspénsar of NaH (60%@ erséd #3ndjoR9.96M8, 24mol) in THF (40 mL)

1020(m3 96- 1. m 68- 1. 60
coqlepcb to ica path teq:rgoe(q;ﬂ:rezwjas q@ﬂ%y@r@ya@@@tqnonqd%ﬂ g, 20 mmol)

st EREL D S ] AR AT YRS e s

reagticpaiatinecior 30 nfih., fodphmethad (B Ll 22 diuabl)ovaneidediEhe reaction
ml)?tgr%l \?vgs tvgarrn%gcto room temperature and stirred for 16 h until TLC revealed
completion of the reaction. Excess NaH was quenched by adding saturated aq. NH4Cl
solution to the ice cooled reaction mixture. The two layers were separated and the aqueous
layer was extracted with EtOAc. The combined organic layer was washed with brine, dried
over anhydrous Na;SOa, and the solvent was evaporated under reduced pressure to obtain
crude reaction mass which was purified by column chromatography to yield 5-
methoxyadamantan-2-one (3.0 g) in 83% yield. m/z (M+1), 181; 'H NMR (CDCl3) 300

MHz § 3.26 (s, 3H), 2.67-2.61 (m, 2H), 2.39-2.33 (m, 1H), 2.20-1.93 (m, 10H).

Stepll: Freshly prepared methyl magnesium iodide in ether (1M, 32 mlL), was added
through a canula to 5-methoxyadamantan-2-one (3.0 g, 16 mmol) in THF (32 mL) at 0°C.
After stirring the mixture at 0°C for 0.5 h, the reaction mixture was quenched by adding
saturated aq.NH4Cl solution. The organic layer was separated and the aqueous layer was
extracted with diethyl ether. The combined organic layer was washed with water and brine,

dried over anhydrous Na,;SO4, and the solvent was evaporated under reduced pressure to
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under N at nosphere was added di et hyl am nosul fur
trifluoride (0.85 nL, 6.51 nmmol ). The reaction m xture
wor®7813684 ed at this tenperature for 1 h and PCT/IB2007/000830
subsequently stirred at roomtenperature for 16 h. The
reaction m xture was cooled to ice bath tenperature
and quenched by adding a m xture of crushed ice and
solid NaHC® (1.1 g, 13 mml). Two | ayers were
separated and the aqueous-l8yer was extracted with
chl oroform The conbi ned organic | ayer was washed with
brine, dried over anhydrous Na2SO4, and the sol vent
was evaporated under reduced pressure. The crude
product was purified by columm chromat ography to

obt%ﬂ)%?—i;]lger‘%f_l 73 ﬁshadahﬁaﬁq‘ca?&%i_-g%aég ;iylc Ll ierit i’ni;Qﬁure (3.0, & yield, 96%).

arbanat e as viscous liquid
m/24ReHB e 12d49; TH NMRHICODQ54300LMHNVR3 280E] B)s BOO03.88H(sgl1 % H), 2.68-

2.55-2.40 (m_IH, 2.01.75 gn1 2%2, 1.70-1.40 (m 9H)
2.62 (my 143, 2. 414 .55 {mg 30KLy 1.35-35 (my PH), 16t8ks, 3H)- 7o a

stirred solution of the conpound obtained fromstep |

(0.25 g, 0.98 mmol) in EtOAc ( 1 nL) cooled to ice
StelpHI:hS-hretipeyd-meéyivalanadaded-al Sdd g} i1 Hmmbdl)ddigsdi@d inna mixture of

AP 10 T8 bt GFhueer gtk BB t on i bath

codlEESSIHiGh of NEOECT HEE, QLS byddaSekibll loth 3 iSieluteh tABEINIED.55 ¢, 1.5
several tinmes to obtain 1- fluorotricyclo[3.3.1.0

mn®ly vas added3nd thaesaciigrmidimeovasdetired | for 1.6.h1 Thg yedction gtikture was

serfsTipfD fgoqdvels. T3S a0y Sput 1y s &gt jih dppfogljelir and the
conbi@dd beehnic) 1a5¢r Gras vAh&l withHyated aB@-blind2dfigd obéd) NayJ®P and the

[1l : To a stirred m xture of the hydrochl oride salt )
solytt avaseayaperated indgr radueql nigssyre tp ogfaipniyppckiatitekplio was diluted

witggnnegfe%arng)ti &foergaggﬂé&r gor#(ﬂr(gg@r? . é&f%% QE%P@RVAS%ﬁdQcﬁ%e reaction mixture
waf Sofhuxed Zorctih. OFhe-aslatilyd W fetdved nad Zhe adulie prdduct &as diluted with

(0.17 g, 1.0 mmol) was added. After stirring the
cthre A¥ashEs il (ate rine, dried gpven aghydraus NeePPonang theyselvent was

evaporated under vacuum. The crude product was purified by column chromatography to
obtain 1-(1-methoxytricyclo [3.3.1.0>"Jnon-3-yl)ethanone (1.92 g) in 66% yield. m/z
(M+1) 195; 1H NMR (CDCl3) 300 MHz & 3.29 (s, 3H), 2.69-2.62 (m, 1H), 2.57-2.50 (m,
1H), 2.26-2.16 (m, 1H), 2.18 (s, 3H), 2.10-1.61 (m, 7H), 1.59-1.52 (m, 2H).

StepIV: To a mixture of NaOH (5.8 g, 147 mmol), H,O (40.0 mL) and 1,4 dioxane (10
mL) at ice bath temperature was added Br; (2.8 mL, 55.0 mmol) and stirred for 5 minutes.
The resulting hypobromite solution was added drop-wise to a stirred solution of 1-(1-
methoxytricyclo [3.3.1.0%"Jnon-3-yl)ethanone obtained from step III (1.9 g, 9.8 mmol), in
1,4-dioxane (10 mL) at ice bath temperature. The reaction mixture was gradually warmed
to room temperature and stirred for 1 h. The reaction mixture was cooled to ice bath
temperature and AcOH (3.9 mL, 65.7 mmol) were added. The reaction mixture was diluted
with water and extracted with EtOAc. The combined organic layer was washed with brine,

dried over Na;SQ,, and the solvent was removed under reduced pressure to obtain 1-
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was diluted with Et OAc and washed with water and
brine, dried over Na SO4, and the solvent was renoved
wap@eniyaduced pressure. The crude product wasP@UIB2007H0830
by col um chromat ography to obtain (25)-1-[
- (2-fl uorohexahydro- 2, 5- met hanopent al en-3a(l T)-yl)
gl ycyl] pyrrolidine-2-carbonitrile as an off-white
solid (0.1 1 g) in 38%yield, mz (M) 292; IHNW
(CDA 3) 300 MHz d 4.80-4-186¢(m IH), 3.77-3.32 (m
2H), 3.52 (s, 2H), 2.50-2.42 (m |IH), 2.87-2.08 (m
6H), 2.0-1.60 (m 6H), 1.50-1.42 (m IH). Exanple 23A
Hydrochl oride salt : To a stirred solution of the
conpound obtained fromexanmple 23 (29 ng, 0.1 mml) in
( 3, { T :
megﬁ)%( %:o [%ETH) ﬁg%{a%g r?u%égcgghﬁ’za%\l/cg?g??%) MS7§% §1%f€1 Tz (M-+1),
197 em\I*HdRL(n}IKEh)r &@DJMHZ [5r393($(5r, éHanﬂ 78#12670 enaJ iJIH)g mz 48 (m, 1H),
urated se
2. 3|§S,?d2$3@p,,| 18 aélgzaq) {m&Hx 25‘56 1 §9 (m 5H) 1 59 1 51 (m 2H).
[i V-(2-fluorohexahydro-2, 5-met hanopent al en- 3a(l i
)-yl)glycyl]pyrrolidine-2-carbonitrile as an of f-white
@M |’ﬁo (B0 srgpeﬁxanmfelaﬁetﬁb@deOTcBé 50} |mednerBsaarhoaylic acid

bl ot S5p Y RO S it GHGHaf0mE vep added cone. HaSOx (10
mIP fﬁnﬁfr@b' @Bh@ N&Ndzfo .99 gjl 610 RG] WROadREFR SdHidEs By keeping the
3.3 at an | ce bath tenperature
reamiam;) @dxptemtl(rsbeloxx( 40 80 After samlemg/atyrrﬁylmteﬂnp?at\Ee for 2t hrs, the reaction
carbonitr e.reactio xture.,
g GEARlY e PHEHF B Autedar 4 GRL 470 <SRG FLith BIOAC.
Thé Qé:ue%u@ layelP@Hs BESTREEDY QidiRg SU%eN£©H%!hﬁﬁ‘)n(é?ﬁee%|ﬁ§&e@Wlth CHCls.
thé reaction mXture was diluted with Et OAc and

Thmgmbmewomam\salaefpr sl vmsmdewﬂlirhrm duied orer2S$@bOsamei the solvent

d
wai S B Bt TR L RO L RRSuROEREY Sdi s RGnpay-amine
(0. @fpgﬁin%d,g%lelél 1144 ﬁ[{zt) {63; QXPRME eC D) -3|00>MHz 8 3 27 (s, 3H), 2.40-

hexahydr o- 2, 5- net anopent alen-3a (IH-yl]glyc
2. 3|éjm,dH)d2 h6-2208cGm b, 11197 @dds/ & A0,scdus7 Hz, 1H), 1 92-1.53 (m, 7H),

1.51-1.38 (m, 2H).

StepVI: To a stirred solution of the amino compound obtained by step V (0.16g, 0.95
mmol) in DMSO (4.0 mL) was added (S)-1-(2-chloro-acetyl)pyrrolidine-2-carbonitrile
(0.17 g, 0.96 mmol) and K,CO3 (0.4 g, 2.9 mmol). The reaction mixture was gradually
warmed to room temperature and stirred for 3 h. The reaction mixture was diluted with
EtOAc and washed with water ad brine, dried over Na,SOyq, and the solvent was removed
under reduced pressure. The crude product was purified by column chromatography to
obtain  (25)-1-{[(1-methoxytricyclo  [3.3.1 0’ ""Inon-3-yl)aminoJacetyl } pyrrolidine-2-
carbonitrile (0.12 g) in 41% yield. m/z (M+1) 304; 1H NMR (CDCl;) 300 MHz 6 4.82-
4.75 (m, 1H), 3.75-3.40- m, 4H), 3.27 (s, 3H), 2.47-2.40 (m, 1H), 2.35-1.68 (13H), 1.57-
1.41 (m, 2H).
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liquid (0.16 g) in 40%yield, mz (M) 357; 1H NWR
(CDA'3) 300 MHz d 4.78 (d, J = 7.4 Hz, IH), 3.70-3.38

W@ 0724634 3. 46 (s, 2H), 3.41 (t, J = 7.0 Hz, Z2POT/IER20GM00830
(dd, J 4.0, 10.2 Hz, IH), 2.40-1.75 (m 17H),
1.72-1.62 (m IH, 1.58-1.50 (m IH. Exanple 20A
Hydrochloride salt : To a stirred solution of the
conmpound obt ai ned from exa% e 19 (36 ng, 0.1 mMmol) in
met hanol (2 nmlL) cooled to was added TMS-C (25 ni,
0.2 mmol ). After 30 mnutes, the volatiles were
renoved under reduced pressure and the residue was
triturated several tinmes with ether to obtain the
hydrochl oride salt of (25)- I-{

E {n%i 2 fdi - i
Al PR

examplev\lrﬁ g 38 mp|( blrr(n@@ tynetheapip(2emRy coolgt tp0IC wan added TMS-CI (25

d
m Sto'(%r mfn &mggﬁ gB SI‘B{I]H egzg\e v&lqjiﬂ%s YP5et rle{ney%q B}'[lcgergeciucgd pressure and
thed neslane asAMiifeated es@aéxapl t?fﬁesi Rvild ecﬁéth?lt lefer 16 (o%ta}r? )-1-{[(1-
0. 66 nmol) and;<2 . g, 2.0 nmmol) in DVSO (2.
mqmgxyggcyc}gbﬁb%at p> ﬂ@qméqy @o]@@e@ylépﬁdemd@r&)-z-lcarbomtnle hydrochloride

Sa%g%%g%g{e%ﬁ%é égyr_rol i di ne-2- carbonitrile (0.13 g

ction m xture was gradually war ned
to roomtenperature and stirred for 3 h. Upon
conpl etion of the reaction (by TLC), the reaction
nmxture was diluted with Ex@m@leZdd washed with water
and brine, dried over Na SAH, and t sol vent was
renoved under reduced sure. The ¥rude product was
purified by colum chrahatog obtain (25)-1-{
-[2-(1,1-dioxidoi sothi gggl i dn- gyl bn
hexahydro 2, 5- net hanopent alen-3a (I H-yl]
Thelp;t@ésé iy b§ @iviedi foe the? nib’@lﬁcb%flédrﬁ%dtﬁidq%ﬂ@are\!d %?‘Ezk%n‘%ﬂlé} 46 dwith the

’ £|n40%|eldn12
difi cg thatgin-the fgst(s{qq:p pihylatigg 'pgelg @Bu@ﬂ alzm)athylbr@t@l et gre Jlsed the
o106 (t, 3 =7.4 Hz, 2H), 2.43-2.37 (m
m?iﬁ?‘“@é’% %’Hﬁm‘fm 9H). 2.05-1.99 (m IH), 1.95-1.75
(m 5H), 1.70-1.63 (m IH), 1.54-
Step I: To a suspension of NaH (60% dispersed in nujol, 0.96 g, 24 mmol) in THF (40 mL)

cooled to ice bath temperature was added hydroxyadamantanone (3.32 g, 20 mmol)
dissolved in THF (40 mL) via a syringe over a period of 15 minutes. The reaction mixture
was stirred for 30 min then #-BuyNI (0.74 g, 2 mmol) and ethyl bromide (1.6 mL, 22
mmol) were added. The reaction mixture was warmed to room temperature and stirred for
16 h. After cooling the reaction mixture to 0°C, the excess NaH was quenched by adding
sat. aq. NH4Cl solution. The two layers were separated and the aqueous layer was extracted
with EtOAc. The combined organic layer was washed with brine, dried over anhydrous
NaySO4, and the solvent was evaporated under reduced pressure to obtain a crude reaction
mass, which was purified by column chromatography to yield 5-ethoxyadamantan-2-one
(3.0 g) in 77 % yield. m/z (M+1) 195; 1H NMR (CDCl;) 300 MHz & 3.47 (q, J = 7.0 Hz,
2H), 2.67-2.60 (m, 2H), 2.38-2.30 (m, 1H), 2.13-1.78 (m, 10H), 1.17 (t, /= 7.0 Hz, 3H).
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1.47 (m IH. Exanple 2I A- Hydrochloride salt: To a
stirred solution of the conpound obtained in exanple
wQ@of3B6esy, 0.1 nmol) in nethanol (2 nl) cool erCT/B200D00830
was added TM5-A (25 nmL, 0.2 mmol). After 30 mnutes,
the volatiles were renoved under reduced pressure and
the residue was triturated several tinmes wth diethyl
ether to obtain the hydrochloride salt of
(25)-1-{iV-[2-(I,]-dioxidoledthi azol i di n-2-yl)hexahydr
0- 2, 5- et hanopental en-3a (1 H)- yljglycyl}
pyrrolidine-2-carbonitrile as an off-white solid (41
ng). mz (MH) 393; 1H NVR (DMSO-de) 300 MHz d 9.60 (s
(br), 2H), 4.86 (dd, J = 4.4, 7.0 Hz, IH), 4.12-3.96

t
_éf%g%jbthgxf? ﬁqotﬂi'z ﬁmé.%%{@mz 33212 xg;?S (]?]tnhoyf)a)dglnglﬁgli%"gnle as 1:1
ano&fiﬂnc&hﬂxtur% (1(6— 2. i&799(/ﬂly1e3<ﬂ'l)m/zl(1\96231) QZ’BT(IIT{] NM‘]& ,(CDC13) 300 MHz &
. To a st
3 Shishld 23D, FAE A 4D, 86502 Parhy 20, B2 ) frey AilAdo-1.47
t t dded
7H%r ’ (%ig%@r%m%(ﬁﬁﬁfﬁél an%i%s i rreggeg gr urlg \r/;II'afm?esfe
The resulting hypobron1te sol uti on was added dropmﬁse

ste ol e mohrErbehn g, Ofom  5-Ethoxy-2-
meff Fiaeﬁl%ﬂaﬁ 0 Jo1 it 668%Sield: H/éf*{m#i) 20 1H4Nl@ﬂf@€l3$ 800 hHzZ 5 3.49

I ce bath ten‘perature er stlrrlngt eacti on
m=>a Ui, H),r2.69-2f6r(m] 1H), 2.56-2a8 (agdih), Z0DRA® (g 1EHe2.17 (s, 3H),

zo@%‘%,ﬁﬁxﬂég{ﬁsﬁ%ﬁﬁnﬁ% 228 Mhed it vat o
and extracted with Et OAc. The conbi ned organic |ayer
was washed with brine, grled over Na SO4, and the

ﬁsﬂ(vdmthmetrncedovéwddﬁe]monem:é@drmmulaeldt erapred rffom  1-(1-

endRBSYS 5 LU ot B0 R RS B H e
(c ) %@1\41{278 4Q9 ﬁ)& A d7THz4Q‘BI) (27752§ED§ (1118 mng 52%47 (m 1H), 2.36-

6 (m
22&(@, 1H),210195(m 2H) 183 (s 186168(m SH) 154(ddd J 30 109 13.6

Hz 2H), 1.18 (t, J= 6.7 Hz, 3H).

StepV: 1-Ethoxytricyclo[3.3.1.0%"|nonan-3-amine from 1-ethoxytricyclo [3.3.1.0*"]
nonane-3-carboxylic acid in 53% yield. m/z (M+1) 182; 'H NMR (CDCls) 300 MHz &
3.49 (g, J = 7.0 Hz, 2H), 2.39-2.32 (m, 1H), 2.16-2.07 (m, 1H), 1.99-1.92 (m, 1H), 1.92-
1.75 (m, 5H), 1.71-1.38 (m, 4H), 1.17 (t, J = 7.0 Hz, 3H).

Step VI: Coupling reaction between amine from step V and cyano pyrrolidine compound
to form (25)-1-{[(1-ethoxytricyclo [3.3.1.0%"] non-3-yl) amino] acetyl} pyrrolidine-2-
carbo nitrile in 41% yield. m/z (M+1) 318; '"H NMR (CDCls) 300 MHz & 4.81-4.75 (m,
1H), 3.75-3.40 (m, 6H), 2.45-2.37 (m, 1H), 2.36-2.13 (m, 4H), 2.12-1.95 (m, 2H), 1.88-
1.68 (m, 6H), 1.56 (ddd, J = 3.0, 3.0, 10.5 Hz 1H), 1.49-1.41 (m, 1H), 1.17 (t, /= 7.0 Hz,
3H).
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2.0, 11.0 Hz5 IH), 2.20-2.05 (m 4H), 1.98-1.78 (m
5H), 1.70 (dd, J =2.8, 11.5 Hz, IH). Step Il: To a
wariornes3sol uti on of 1-phenyltricyclo PCT/IB2007/000830
[3.3.1.03>7] nonane- 3-car boxylic acid (0.6 g, 2.48
mol ) obtained fromstep | and triethylamne (1.0 ni,
7.44 mol) in toluene (10 nL) under N2 at nosphere at
ice bath tenperature was added di phenyl phosphoryl
azide (0.64 m., 3.0 mmol) -10%e -reacti on m xture was
warmed to roomtenperature and stirred for 1 h, then
it was refluxed for 4 h. The reaction m xture was
cooled to r.t., washed with water and stirred with aq.
KOH solution (50%w v, 5.0 nL) and Bu4Nl (92 ng, 0.25

or I, [ Ay
e 0 bl b TP 8964 MR 6 Yol fdne from

exgmiple 17 €32 meg Deldmwiol hindiethimd] (2 nigrcookiddo HjGewassaddag 8MS-Cl1 (25

basj. fi dvvlth ution (50% w v n
LB BeDAATE O SRR Hplotirs YRR %wdfﬂng‘s%r%uced pressure and
thel RYBLS'BSs %thtea@ecpé’ ra?rt‘im’(fg %ﬁ%s %eiafbdoﬁtgiﬁ i@ hY&JEnloride salt

was evapor at ed uce ure to o
of 12 PRkl ethayc tru[;@quB 3.100 é]nﬁhfﬁeﬂamnﬁomwﬁp@ﬂoﬁ&mg-ﬂ @sbonitrile

a5 ottt e i (b 31 %;MR%(D?&{‘S‘@ 3Pz 8 9.41 (s
(br%,n'j])ﬂ)g 86%%@ . B2 4(6“6 érﬁ)z 11% , 20123 98 (&t z@ 753 3. 6‘32(& 1#B, 3.57-3.25

0 a s irred mxfur
(ML) B 4iReR. b&)(m; Zié)j 2£3f(b’ml§t(mp2H), 2 18-2.0dm, @H)AL. ﬂmill)4 (@ndH), 1.53-

AL oS T S0 4,0 ) 0 Tee

(S)-1-(2-chloro-acetyl) pyrrolidine-2-carbonitrile
(0.16 g 0.94 mmol ) was added. After stirring the
reaction mixture for 3 h Etample24it was diluted with
Et OAc and washed with water and brine, dried over
Na2SO4, and the sol ven s renoveéd \ynder reduced
pressure. The crude py yTied by colum
chr omat ography to obt4al (2§§ C

- (2- phenyl hexahydr o- 2, gHﬁethanoBentaF%n-SaU

H -yl)glycyl]pyrrolidine-2- camaitrile as off-white

solid (0.16 g) in 48%yield mz (M) 350, 1H NMR
Step EOEP 3)stirred mixture of the compound obtained in preparatlon 8 (0.3 g, 1.2 mmol)

and K,CO; (0.5 g, 3.6 mmol) in DMSO (5 mL) at ice bath temperature under Nj
atmosphere was added (S)-1-(2-chloro-acetyl) pyrrolidine-2-carbonitrile (0.14 g, 0.83

mmol). The reaction mixture was gradually warmed to room temperature and stirred for 3
h. Upon completion of the reaction (checked by TLC), the reaction mixture was diluted
with EtOAc and washed with water and brine, dried over Na,SQO4, and the solvent was
removed under reduced pressure. The crude product was purified by column
chromatography to obtain tert-Butyl-(2S5)-1-{[(1-aminotricyclo [3.3.1.0*"]non-3-y1)
carbamate] acetyl}pyrrolidine—.Z-carbonitrile as a viscous liquid (0.18 g) in 40% yield. m/z
(M+1) 389; '"H NMR (CDCl5) 300 MHz & 4.79 (d, J = 7.5 Hz, 1H), 4.70 (s (br), 1H), 3.70-
3.40 (m, 2H), 3.46 (s, 2H), 2.40-2.32 (m, 1H), 2.32-1.90 (m, 6H), 1.90-1.63 (m, 5H), 1.55-
1.43 (m, 1H).
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300 MHz d 7.35-7.16 (m 5H), 4.4.85-4.76 (m |H),
3.76-3.40 (m 2H), 3.50 (s, 2H), 2.48- 2.41 (m I|H),
WQ286AR362% (m 2H), 2.23-2.0 (m 6H), 1.94-1. 68CT/IB2007/000830
4H), 1.66-1.60 (m IH). Exanple 26A: Hydrochl oride
salt: To a stirred solution of the conpound obtai ned
fromexanple 26 (35 ng, 0.1 mmol) in nmethanol (2 nl)
cooled to OC was added TM5-C (25 ni, 0.2 nmol). After
30 minutes, the volatiles-w®e renoved under reduced
pressure and the residue was triturated several tines
with diethyl ether to obtain the hydrochloride salt of
(25)-1-[ N (2-phenyl hexahydro- 2, 5- net hanopent al en- 3a(|
)-yl)glycyl]pyrrolidine-2- carbonitrile as an

f 4 ld 8o 10 s ' :
SR 013 S Pl Eapmhe SR80 ) 1681 & 0.1 )
EtGAZKD mia)neoalezdrtb riee hathdampemtae iwas Sddgd d sdlufporephdiat HEhin EtOAc
(3%%@[5 5% ciggnmﬁ%nygll{%%gs éﬁ%ﬁ)&# (gﬂwgqo?wwa% rérploved under

recﬁ%é@?n%@ﬁﬁ@ td’\@lﬁaﬁ@@tﬁde roduct whlch was triturated with diethyl ether several
2-chl oro-acetyl ﬁrr0| di ne- 2-carbonitrile

tlm(e@ ®1 ogtaus @hydmcl)londm esal eaﬁt@&hlfﬁ[@tmmomclgfiaadéffknon- -y1)

TR g Ao SR BRtG 00 S o Visl® ik (e ED: ' xm
(DMSJOLH@CBOMMHZ@W@M) washe g7 \4 to), wet)e4 88 dd, br nel, 7.0 Hz, 1H),

dried over Na2SO4 and the’sol vent was renmoved under
41664t 6, Pl)ed §8r365 (lfh,elfé)r 3e68-H 50 Guct HudsH0p%bH (ine il y2.50-2.43 (m,

G A8 e PRk Xk 2R 027G DR L 98T e, 1:68-1.60

(m; ﬁ([j 1Ho-v43 (a) 2mey ! } pyrrol i di ne-2-carbonitrile as an
-white solid (0.5 g) in 42%yield, mz (M) 395;

1HNI\/R(CDCIB) 300 Mz d 8.14 (d, J = 8.9 Hz, 2H),

7.41 ((d, J = 8.9 Hz, 2H) 73 (m 1H),
3.78-3.40 (m 2H), 3. 48 E"L}‘}‘ﬁﬁgﬁz 51-2.45 (m | H),

2.37-2.06 (m GWSZ.Oﬁ(m 9@ Exanpl e 30
F

Step I: To a stirred solution of fert-butyl (1-hydroxytricyclo [3.3.1.0*]non-3-yl)carbamate
obtained from preparation 11 (1.1 g, 4.34 mmol) in dichloromethane cooled to —15°C,
under N, atmosphere was added diethylaminosulfur trifluoride (0.85 mL, 6.51 mmol). The
reaction mixture was stirred at this temperature for 1 h and subsequently stirred at room
temperature for 16 h. The reaction mixture was cooled to ice bath temperature and
quenched by adding a mixture of crushed ice and solid NaHCO; (1.1 g, 13 mmol). Two
layers were separated and the aqueous layer was extracted with chloroform. The combined
organic layer was washed with brine, dried over anhydrous Na,SOy4, and the solvent was
evaporated under reduced pressure. The crude product was purified by column
chromatography to obtain zert-butyl (1-ﬂuorotricyclo[3.3.1.03’7 non-3-yl)carbamate (0.26
g) as viscous liquid in 24% yield. m/z (M—1) 254; "H NMR (CDCl;) 300 MHz & 2.55-2.40
(m, 1H), 2.01.75 (m, 2H), 1.70-1.40 (m, 9H), 1.57 (s, 6H), 1.45 (s, 3H).
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To a stirred solution of the conmpound obtained from
exanple 29 (0.2 g, 0.51 mmol) in a 1:2:4 mxture of
wowien1363HF, and et hanol (7 nlL) respectively wWeSI/IB2007/000830
sequentially added solid NH4A (0.1 g, 1.87 mmol) and
Fe powder (0.1 g, 1.78 mmol ). The reaction m xture
washeated to reflux for 2h. After cooling the reaction
m xture to roomtenperature, it was filtered through a
smal |l pad of celite and wadhkd the bed with Et OAc. The
filtrate was evaporated under reduced pressure and the
residue was diluted with water and extracted with
Et OAc. The conbi ned organic | ayer was washed with
wat er, dried over anhydrous Na2SO4, and the sol vent

&@g)ﬁ?’ Q?ﬁ’l’[@:{ chknx&ij@f thé %gllﬁ‘f)ggnda&ﬁiigﬁ ?rohpstglp i ?(5.95 g, 0.98 mmol) in

Et@ut 14D ptienypio) ddetocityy tath t@mperamihane pédidad sstua( bf dry HCl in BtOAc

P S B 2 SRR b oS08 S vt e

red(xggjgl%@sugg OTIM'@ruge gyr&ﬁc{ q»('ls ‘lrltureﬁecisvﬂ'ﬁm etk s:ev@raf3 an{eg tobbtain 1-
, 3.80-3.40 (m

ﬂuQJ:o&'B})@lofm3 (lrﬁ ]nﬁ»hpn& Imﬁﬁe,lhﬁllo«gh}pndd—malt EQRdApe B 199% epeld. m/z

N T T P

17%181?131?911%33%@ ol g, 9. My, 1.99- 1) (wesjeated to H

he reaction i xture was cooled to room
tenperature dlluted with water, and extracted with

s cro JaROTRuNSe A AR Griciod 88, RNE e 1 019

0.99@$mb8 M &, L€y, 53 8dY Vs EES VSO (89 MY Qe id¥ BaH Gbmperature
was urlfled b¥ col um chromat ogr aphy to obtain

undeg i ggﬁwﬂtngqsp oy dfdre@iiplororacelybpprdidine 2@adonjtritn(®17 g 1.0

o] SAC ARG B3 HEAROHE LAy ® ) o] 03900 SLilion miture

was djluted. With EtGAc(diild \%ﬂwd Zmﬁil vx(afe,r adt)brind, ded ofbr NSgSO4, and the
1.45 (s, tep To a stirred solutlon

SOWED Ve FEmaNer %@%rﬁweé ﬁ)&?ﬁ@@eﬁhfr cpude psodyict ias pHAHES fby column
chrbfﬁafbgraphy to obtain (2S5)-1-[N-(2-fluorohexahydro-2,5-methanopentalen-3a(1H)-yl)
glycyl] pyrrolidine-2-carbonitrile as an off-white solid (0.11 g) in 38% yield. m/z (M+1)
292; 1H NMR (CDCl3) 300 MHz & 4.80-4.73 (m, 1H), 3.77-3.32 (m, 2H), 3.52 (s, 2H),
2.50-2.42 (m, 1H), 2.87-2.08 (m, 6H), 2.0-1.60 (m, 6H), 1.50-1.42 (m, 1H).

Example 23A: Hydrochloride salt: To a stirred solution of the compound obtained from

example 23 (29 mg, 0.1 mmol) in methanol (2 mL) cooled to 0°C was added TMS-CI (25

pL, 0.2 mmol). After 30 minutes, the volatiles were removed under reduced pressure and
the residue was triturated several times with ether to obtain hydrochloride salt of (25)-1-
[N-(2-fluorohexahydro-2,5-methanopentalen-3a(1 H)-yl)glycyl |pyrrolidine-2-carbonitrile
as an off-white solid (30 mg).
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[1l-m xture of ethanol and water (9 nL) at room
tenperature was added hydroxyl am ne hydrochl ori de

W@ 200321334 4.5 mmol ) followed by solid Na2CO3 (RCBHB29(07/000830
5.4 mmol ). The reaction m xture was refluxed for 12 h.
The vol atil es were renoved under reduced pressureand
the residue was dissolved in ethylacetate and washed
with water. The organic |ayer was dried over anhydrous
Na2SO4 and evapor at ed undeil12 educed pressure. The
resi due was dissolved in trinethyl orthoformate (0.2
m.) and a catal ytic anount of canphor sulfonic acid
was added. The reaction m xture was refluxed for 4 h.
The vol atil es were renoved under reduced pressure and
the crude product was purified by colum
chromat ography to X obtain tert-hvXy\
[1-(I,2,4-oxadi azol - 3- ylnﬁmmmﬂgﬂﬁicyclo[s 3.1.0
] non- 3- yl'] carbamate (O 15 g) in 51%vyield as viscous

liquid. . mz (M), HNI\/R 3) 300 MHz d
8.62 (s, IH), 471(bs H, 2.48-2.38
(m IH, 2.35-2.28 ( 1 (m 4H), 1.74
(dd, J = 2.8, 105Hz 0 - 1. (m 4H), 1.43

(s, (H. Step H: To S |rred solutlon of the
conpound obtained fromstep Il (0.15 g, 0.47 mmol) in

Steftt T & sfiedinixtaRA (3 anEtrivaslodd dedo Tadnl U@l’)ﬁ?@@idlﬁ& one

acid (0.5 nL). The reaction mXxture was

prenaﬁdr@a in grepawHen S at i branel) sud Kee@s 1(&&6 IZh 3. 3mewl) in DMSO
|

© SELP b5 ] SO0 RS0 SR B Hoiine 2

carbdatigiler (0-2( lg 2,14 nmoneljli Ao lreadtiph nmtxityte) whs igeadohidy 3)va'imfbd0to room

T S N AT N NP,
reaNM% &WW@Q dﬁgf%d M(?ﬁh (EtéAég’an(iSwaéh'éQi ’Wlﬁ'l Q}%tefrb(ﬁld l?ﬁ'ﬁe dried over
NaﬁCﬁOaﬁd 4lze SOhveth)vas ﬁtmwad\hndéﬂralwed rpr@dmso Il“he |omrdeoproduct was
i FT ROBRBO RO AP, T R elAer 2t 4%, fdhaRopymmolidin-1-y)
hex3h{dre PSRk HIRS pERAIEN 32T 1 AR Elyci1P)pykrolidine-2-carbonitrile as a viscous
liquid (0.16 g) in 40% yield. m/z (M+1) 357; "H NMR (CDCl;) 300 MHz & 4.78 (d, J = 7.4
Hz, 1H), 3.70-3.38 (m, 2H), 3.46 (s, 2H), 3.41 (t, J = 7.0 Hz, 2H), 2.60 (dd, J = 4.0, 10.2
Hz, 1H), 2.40-1.75 (m, 17H), 1.72-1.62 (m, 1H), 1.58-1.50 (m, 1H).

Example 20A: Hydrochloride salt: To a stirred solution of the compound obtained from
example 19 (36 mg, 0.1 mmol) in methanol (2 mL) cooled to 0°C was added TMS-CI (25
pL, 0.2 mmol). After 30 minutes, the volatiles were removed under reduced pressure and
the residue was triturated several times with ether to obtain the hydrochloride salt of (25)-
1-{N-[2-(2-oxopyrrolidin-1-yl)hexahydro-2,5-methanopentalen-3a(1H)-yl] glycyl}
pyrrolidine-2-carbonitrile as off-white solid (38 mg).
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chl oro-acetyl)pyrrolidine-2-carbonitrile (0.06 g,
0.0.36 mmol) and K2C33 (0.2 g, 1.44 mmol). After
w@RrniLIegs t he reaction mxture for 3 h, it wasPdi/IBWeEH00830
with Et OAc and washed with water and brine, dried over
Na2SO4, and the solvent was renoved under reduced
pressure. The crude product was purified by colum
chrorratography to obtain ((2S)-1- {N
[2-(1, 2, 4-oxadi azol - 3-yl mredhy+) hexahydro- 2, 5- net hano
pent al en 3a(l )-yl] glycyl}
pyrrolidin-2-yl)acetonitrile as an off-white solid
(0.05 g) in 40%yvyield, mz (M), 356; |HNVR (CDO 3)
300 Mz d 8.64 (s, IH), 4.84-4.75 (m IH 5 3.75-3.40

2H), 3.49 , 2H), 2.40-2.10
élr—nb I;)92 1. 70(?m I(;|)I—|) 1%@ igH)m 4H) . Exarrr(JIme

3l A: Hydrochl ori de salt To a sti d solution of the
conmpound obt ai ned fron1 npl 15;2&0 ng, 0.056 mmol)
in methanol ( 1 nl) ceeled ﬁ\nf added TMS-dO (15
m., 0.12 mmol). After nDnute@ t& vol atiles were
renoved under reduced pr ssure and the residue was
triturated several ti wth ether to obtain the

chI or ?‘fgﬁnlx al t é} diléiq@@gq%ﬁgz‘ﬂa%dl%% Sﬁjt};?g@oﬁ% 1.0*>"Inonan-

3-a&ﬁﬁ@ m@m of 65670 0i(G.p? s 6.46 intmbl) Ald KE0w.281 ,@50 mmol
nmol ) In Tlalerti:)%i%brrtii_l§a cool e(zd tg 0C undlgzlr N2 atng@ g )

in NS G @iy ebiseathetemperate 7 pAdd (3)doPcahlere- a@f:ty%)nmohdme-Z-
b
carﬁgﬁﬁi:lg rtg 19{-,;{%: g@ g%:;xgl) E’;ff}g?éag 1?51? rnln?%lﬁ r\]xléasﬁé‘a&.tlaglgn&a&ned to room

ten[penlttm(rjeemdtstmd nfot Gr‘l’pGIﬂIaimC(ﬁmﬂeﬂiorﬁﬁf thermghﬁﬁm by TES), the reaction
cool e a eb rature and Mel . m._,

mixue Y ? ﬁs{;@ltﬁcﬁd@ aﬂq ggfgt"’ﬂ‘i}ﬁw&?%‘lﬁ’r@%éﬂ?ﬂ BvgryNa28Os,and
the"‘@ﬂ(@ﬁ' R ] q.gﬁ%f g&ﬂfc@d %?&sﬁ‘l\lﬂe' FI‘h@dcrfl@é' p?odi‘lct EXSEStified by

H was quenched di ng solution after
columnl i rmbrolntmogrepmt i ouo mobtaim e (2S)4le<{a?\f-[)29c(h1{deom®1atthu|aeolldln-2 -yl)

o B e SR S bR SR s s
liquid (0.1 g) in 40% yield. m/z (M+1) 393; '"H NMR (CDCls) 300 MHz & 4.80-4.75 (m,
1H), 3.70-3.37 (m, 4H), 3.36 (t, J = 6.6 Hz, 2H), 3.16 (t, J = 7.4 Hz, 2H), 2.43-2.37 (m,
1H), 2.35-2.13 (m, 9H), 2.05-1.99 (m, 1H), 1.95-1.75 (m, 5H), 1.70-1.63 (m, 1H), 1.54-
1.47 (m, 1H).

Example 21A: Hydrochloride salt: To a stirred solution of the compound obtained in
example 20 (39 mg, 0.1 mmol) in methanol (2 mL) cooled to 0°C was added TMS-C1 (25
pL, 0.2 mmol). After 30 minutes, the volatiles were removed under reduced pressure and
the residue was triturated several times with diethyl ether to obtain the hydrochloride salt
of (25)-1-{N-[2-(1,1-dioxidoisothiazolidin-2-yl)hexahydro-2,5-methanopentalen-3a (1H)-
yllglycyl} pyrrolidine-2-carbonitrile as an off-white solid (41 mg). m/z (M+1) 393; 'H
NMR (DMSO-dg) 300 MHz & 9.60 (s (br), 2H), 4.86 (dd, J = 4.4, 7.0 Hz, 1H), 4.12-3.96
(m, 2H), 3.59-3.47 (m, 2H), 3.28 (t, J= 6.8 Hz, 2H), 3.19 (t, J = 7.5 Hz, 2H), 2.43-2.37 (m,
1H), 2.31-2.13 (m, 8H), 2.10-1.97 (m, 3H), 1.96-1.76 (m, 5H), 1.50-1.43 (m, 1H).
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| ayer was washed with brine, dried over anhydrous
Na2SO4, and the sol vent was renoved under reduced
w@e@3swead The crude product was purified by cpdTImB2007/000830
chromat ography to obtain tert-butyl
[2-[4-(3-nethyl - 2- oxoi m dazol i di n-1|
-yl ) phenyl ] hexahydr o- 2, 5- net hanopent al en- 3a(|
)-yl]carbamate (250ng) as an off-white solid in 80 %
yield mz (M), 446; | H NNR4(-CDCl 3) 300 MHz d 7.48
(d, J =8.7 Hz, 2H), 7.43-7.30 (m 5H), 7.28-7.18 (m
2H), 5.17-5.03 (m 3H), 3.80 (t, J = 7.2 Hz, 2H), 3.47
(t, J =7.2 Hz, 2H), 2.91 (s, 3H), 2.61-2.52 (m IH),

2.48-2.40 (m IH), 2.32-1.55 (m 10H). Step Il: To a
stirred solution of the conpound obtained fromstep |
(0.25 g, 0.56 mmol) inal:l-mxrure OCHO 2 and MeCH

(10 nm.) was added Pd/ C ( 1B%mpe280.1 g) and stirred at
room tenperature under H atnosphere for 2 h. The
reaction m xture vvasflredthr a pad of celite

and the filtrate was V Na‘t\ﬁd@er r educed

pressure to obtain
1-[ 4- (3a- am nohexahydeeR, 5- net Ranopent al en- 2( |
azolldln 2- one (0.15 g) as

) -yl ) phenyl ] - 3- net hyl
an off-white solid in 86%yield. MR 227-230C, mz

sucpif g 3hea i R Ak sl B0 AR iy b dioxane

2 fnll,‘) ,at Zd:'@ batK téﬂlpélﬁtu\l]’é wa§ &dﬁed"B.rg @‘56 rrﬂZr élQ) f (ihmdl) and sfirred for 15
t - ]
mqqites j‘ﬂ:vs re@l'qmg lpg)obgqqyte sglu;gmzwapcpcf@ﬁql dmvxglsezto;azstgreﬁzpolutmn of 1-

(1- E)frfnény%tﬁ%yclét [ég{f??]l( g/me%hagoﬁ% ilﬁbé el r‘f‘rorglf reﬁéraﬁgn PIOO g, 4.0

Irred mxture
mngaljrpo uneﬂlm (6 1exl)fat dow tetlefeniperdtOre1 A figr stliriAg tlliﬁmbétlcﬁmfhxture at

rt. %%?&% s abiingoslsday 1%&%@19@1?@6 e@ﬂ% gosehed by ééfélflg P4eOH (3.6

mIRYOr @l o, e 2esdioR Axtirk [ veas( @1t FrithOwate R Extradd&l with EtOAc.

reaction mxture was gradually warnmed to room
The enpbiretl inrgarae thyst was exhshet withthringdp dried owgr WaiS€h, efid the solvent

waévgrgméi\e}? :ul A ?#e%r ed b eT%o obta1rt11 el-f)}?e%gl{thgycly [)§F3l.J{.83’7]nonane-3—
carboxylic acid (0.62 g) in 64% yleld. m/z (M+1) 243; "H NMR (CDCls) 300 MHz § 7.40-
7.25 (m, 4H), 7.25-7.18 (m, 1H), 2.90-2.86 (m, 1H), 2.54-2.48 (m, 1H), 2, 38 (ddd, J = 2.0,
2.0, 11.0 Hz, 1H), 2.20-2.05 (m, 4H), 1.98-1.78 (m, 5H), 1.70 (dd, J=2.8, 11.5 Hz, 1H).

Step II: To a stirred solution of 1-phenyltricyclo [3.3.1.0*"Inonane-3-carboxylic acid (0.6
g, 2.48 mmol) obtained from step.I and triethylamine (1.0 mL, 7.44 mmol) in toluene (10
mL) under N, atmosphere at ice bath temperature was added diphenylphosphoryl azide
(0.64 mL, 3.0 mmol). The reaction mixture was warmed to room temperature and stirred
for 1 h, then it was refluxed for 4 h. The reaction mixture was cooled to r.t., washed with
water and stirred with aq. KOH solution (50% w/v, 5.0 mL) and nBuyNI (92 mg, 0.25
mmol) for 2 h at r.t. The reaction mixture was cooled to ice bath temperature, acidified
with conc. HCI to pH 2, extracted with diethyl ether. The aqueous layer was basified with

aq. NaOH solution (50% w/v) and extracted with chloroform. The combined organic layer
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and washed with water and brine, dried over Na2SO4,
and the sol vent was renoved under reduced pressure.

wab@7arisse product was purified by colum PCT/IB2007/000830
chr omat ography to obtain ((2S)-1-
{iV-[2-[4-(3-net hyl -2-oxoi mdazolidin-l -yl) phenyl]
hexahydr o- 2, 5- met hano rent al en- 3a(|l
)-yl]glycyl}pyrrolidin-2-yl) acetonitrile as an
off-white solid (0.09 g) rhl&A2% yield, mz (M) 449;
IH NVR (CDOl 3) 300 MHz d 7.47 (d, J = 8.6 Hz, 2H)5
7.22 (t, J =8.6 Hz, 2H), 4.85-4.76 (m IH), 3.79 (t,
J =7.3 Hz, 2H), 3.75-3.40 (m 4H), 3.48 (s, 2H), 2.89
(s, 3H), 2.46-2.39 (m IH, 2.36-2.15 (m 3H),

Wa; dlllgd ngésanil oﬁg Waﬁ? dind- sol%eﬁtoxg&oé{%goﬁtedf HdtHtRubed pressure

ts deri vat tautoneric
to sb'etredl-p}mny]rnscycln[m?, t]rro&an-d*rmhe r(@ddegk as pascpus liquid in 62%

yielhan rderD A i Kb et g t@ﬁiziﬁ%i@iﬂm 5, RT15 (m,

E CHPh, O
1H§'ﬁ425:§§(m0@ %Ia_%s ré sél ecteg Wydrogen ClOEZ

al kyl , and hydroxy, R2 is sel ect ed from hydrogen,

tngI| !J,, o kgliéquUbSt 1 tilg?:or%tﬁg gﬁlﬂéfi%ﬂ%é%ﬁﬁé (3r 2 g, 0.94 mmol)

and?@t@g sNEICz 1; -fhnd Zkiﬂ |DMSB3(4'O‘3 §Ia@fae%ﬂ{ feﬁipemf&re%ﬁer nitrogen
al is selected from hydrogen, Cl-C4

atomSlere (§Dr6i@rqlﬂnredlcetwkypyﬂmhw@anbowﬂlec(ﬂt6 g, 0.94 mmol) was

add% ?H’tog ﬁ%‘xﬁqgl t@é g'rﬁa(l)c Iﬁh n%rir(]ug? r% & bt wag 15,1%&/ with EtOAc and
washed with water and brine, dried over Na2804, and the solvent was removed under
reduced pressure. The crude product was purified by column chromatography to obtain
(25)-1-[N-(2-phenylhexahydro-2,5-methanopentalen-3a(1 H)-yl)glycyl|pyrrolidine-2-
carbonitrile as off-white solid (0.16 g) in 48% yield. m/z (M+1) 350; "H NMR (CDCls)
300 MHz & 7.35-7.16 (m, 5H), 4.4.85-4.76 (m, 1H), 3.76-3.40 (m, 2H), 3.50 (s, 2H), 2.48-
241 (m, 1H), 2.36-2.27 (m, 2H), 2.23-2.0 (m, 6H), 1.94-1.68 (m, 4H), 1.66-1.60 (m, 1H).

Example 26A: Hydrochloride salt: To a stirred solution of the compound obtained from
example 26 (35 mg, 0.1 mmol) in methanol (2 mL) cooled to 0°C was added TMS-C1 (25
pL, 0.2 mmol). After 30 minutes, the volatiles were removed under reduced pressure and
the residue was triturated several times with diethyl ether to obtain the hydrochloride salt
of  (25)-1-[N-(2-phenylhexahydro-2,5-methanopentalen-3a(1H)-yl)glycyl]pyrrolidine-2-

carbonitrile as an off-white solid (38 mg).



R =Rl1, R12 , or R13, in which RL 1 conprises at
| east one of the groups selected frombelow a), b), or
W@ 07mkBssLupon the optionally substituted cycl Pel/kBz097/000830
het erocyclyl, and heteroaryl groups are |inked to the
nor - adamantyl noiety either directly or via a
nmet hyl ene or et hyl ene adjacent, either by C C |inkage
or by CGN linkage; a) cycloal kyl group preferably
C4-C7 ring systens, nore prldberably C -C6 ring systens
,which is optionally substituted by Cl1-C4 al kyl,
di al kyl, or oxo,b) optionally substituted heteroaryl
group, preferably 5 to 10 nmenbered ring sys tem in
whi ch the heteroaryl ring is a nonocyclic aronatic
ring systemor a blcycllc Q&ﬁﬂ@b@c ring system
conprising one, two, nor e heteroatons sel ected from
nitrogen, sulfur, and o en, and erein the
substiruents of the het oaryL. ri ystem are
selected froma group [ of A\R6 and R, wherein
R6 i s hydrogen, Cl-C4 C oc4 &Nkenyl, hydroxy,
hydroxy al kyl, al kyl a , hal oal kyl, am no, acyl,
COOR , or CORg and R7 sel ected froma group
consi sting of hydrogen,, hydroxy, hal ogen, am no,
nitro Cl-C8 al kyl, C2- al kenyl , COOR9, CONRSR9,

NR8COOR9 NRSMW%:%’%@F“%%B %ﬁ%@%obtained in

St Pro{pSYOINHEL D) 5278 i IADBREK, COONR B 9.0 ST n B (12 ml)

5 at iR DL TOBHA BB GROREH e et EnF 1 Cheflofegioctpyrrolidine-

2- Jaﬂﬂﬁltﬂfér (@3 e 8. osmndif MR! RERMOIBitIE Whigragtally fmed to room
phenyl ot a Reteroc ic ring such as pyrrdine wt

temiperatiwsrand whisred fon 3 bn@pglm evmplstiemphthe thgatiooxthe raadtlpn mixture was
dllLaltGH thh EtOAc and washed with water and brine, dried over Na,SOy and the solvent

was removed under reduced pressure. The crude product was purified by column

10  chromatography to obtain (2S)-1-{N-[2-(4-nitrophenyl) hexahydro -2,5-methanopentalen-
3a(1H)-yl] glycyl} pyrrolidine-2-carbonitrile as an off-white solid (0.5 g) in 42% yield.
m/z (M+1) 395; '"H NMR (CDCl;) 300 MHz & 8.14 (d, J = 8.9 Hz, 2H), 7.41 ((d, J= 8.9
Hz, 2H), 4.83-4.73 (m, 1H), 3.78-3.40 (m, 2H), 3.48 (s, 2H), 2.51-2.45 (m, 1H), 2.37-2.06
(m, 6H), 2.02-1.60 (m, 9H).

15
Example 30
Q
N
H/\g/ CN
NHZ

To a stirred solution of the compound obtained from example 29 (0.2 g, 0.51 mmol) in a
1:2:4 mixture of water, THF, and ethanol (7 mL) respectively was sequentially added solid
20 NH4CI (0.1 g, 1.87 mmol) and Fe powder (0.1 g, 1.78 mmol). The reaction mixture was
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sul fonyl, alkyl thio, alkyl sulfinyl, carboxy, or oxo;
c) heterocyclyl group optionally substituted by Cl-C3
wa@bkdoyh13edd al kyl and oxo groups, wherein the  PCT/IB2007/000830
heterocyclic ring systemis a 4- to 10-nenbered nono-
or bicyclic ring systemw th one or nore heteroatons
sel ected fromthe group consisting of nitrogen,
sul fur, and oxygen, wherein the heteroatons can al so
be present as functional grddédps, such as N oxi des,
sul fur oxides, and sul fur dioxides, wherein the
heterocyclic ring system may contain one or two double
bonds, wherein the nonocyclic heterocyclic ring may be
optionally fused to a heteroaryl, aryl, or

heagc%(cﬁl)t/cf’ %fﬁg{ for 1 91g A Bﬁﬁyé ¥n esfgﬁ?ﬁﬁéﬂ Hh)%tqrémf?t Fb gl}k%perature it was

ogens, amno, nitro
filtatek ythemigha, smalit bad(y)f cBlﬂ(eGﬁi)iRv&he&lI-tﬁi( @)d 2R, ENHCé O'idHRltrate was

%ﬁg@&?ﬁﬁ%‘%@ %&%Hﬁ%%@%%s% NRS / NR%‘;%%% R:;.%H extracted

w1§19Et@34@ OrHer QRAINGT 8:98hic IQ?érqgﬁsnwaﬁféh %'tﬁ(WaterhMﬁ&PESVer anhydrous
carboxy, nitro, am no, cyano, alKkyl finyl,

Nag$ Quy lasd; thquent whk gyaporaed wrdededpced memg o etRION§S)-1-{N-[2-(4-

améf%&)gﬁlgw §§7hy%1éﬁ zéenrgyt?lkuét IE:I gllien—%? %{jﬁ&%@m 1ne-2 carbonitrile

as gt}tm@bdm @ldys,lt;) tnus@d +fidld BrA(NHL) 3681 HCRVER (@!dcqg)yjoo MHz &

3 is optionalTy substituted aryl’, wherein the
7. %ddsiﬁ&érﬁizs 2Hay0.62 (d, We=SaBzo?HY 4 90e4 A t(man D), 3.80-3.40 (m, 4H),

n f the groups selected from a)
Zﬁﬁmﬁ%ﬁﬁ@) é‘?ﬂé? @F’ , C-0C6 al kenyl, hal o,
al kyl hal o, al koxy, al kyl sul fonyl, al kyl sul finyl,
al koxy, al kanoyl, al kanoy] oxy, acylan1no
car bonyl am no, guani dyl, Brample 34ni no, COOR9,

RSNHC( O) R9, COR9, CONRSR9, NHC(O) OR8.. NHC( O R,
NHC( O) NRSRO, Q
N Y

0O CN
N\

!

Step I: A stirred mixture of the compound obtained in preparation 3 (1.1 g, 3.18 mmol),
sodium cyanide (0.164 g, 3.5 mmol) in DMF (7.0 mL) was heated to 110°C for 12 h. The
reaction mixture was cooled to room temperature, diluted with water, and extracted with
EtOAc. The combined organic layer was washed with brine, dried over anhydrous Na;SOy,
and the solvent was removed under reduced pressure. The crude product was purified by
column chromatography to obtain fert-butyl [1-(cyanomethyl)tricyclo[3.3.1.0*|non-3-
yl]carbamate as viscous liquid (0.3 g) in 34% yield. m/z (M+1), 277; 1H NMR (CDClI3)

300 MHz & 4.73 (bs, 1H), 2.60-2.35 (m, 2H), 2.31 (s, 2H), 2.20-1.40 (s, 10H), 1.45 (s, 9H).

Step II: To a stirred solution of the compound obtained from step I (0.25 g, 0.9 mmol) in a
1:1-mixture of ethanol and water (9 mL) at room temperature was added hydroxylamine
hydrochloride (0.32 g, 4.5 mmol) followed by solid Na,CO; (0.57 g, 5.4 mmol). The

reaction mixture was refluxed for 12 h. The volatiles were removed under reduced pressure
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NHC( O) NRBR9, NHS( O 2R8, NHS(O) R8, NHS( O 2NHR8,
NHS( O) 2NHC( O) R8, NR8COOR9, NRBCOR9, NR8S( O 2R9,

WORBCONRSRI, NRBC(S) NR8RI, NHC( O NHS(O) 2R8, S(E)RHZ007/000830
SOR8, SR8, S(O) 2NR8R9, OCF3, OS(O) 2R8, or OC(O) NRSR9;
c) saturated, partially saturated, or unsaturated,
nmono- or bicyclic heterocyclic ring systemoptionally
substituted by one or nore groups selected from Cl-C3
al kyl, C2-C6 al kenyl, diatky8; and oxo, wherein the
heterocyclic ring systemis a 4- to 10-nmenbered ring
with one or nore heteroatons selected fromthe group
consi sting of nitrogen, sulfur, and oxygen, wherein
the heteroatons can al so be present as functional

andIfHiRUR dué% cﬁ‘s%owegéﬁ %@mc%té dé %&d %v\lﬂeﬁswtﬁ‘%t&u i organic layer

di oxi erern
waogtiedoradr lagh gdrbet Nagsm cnf y:vdtpmlra:tg@ onddayeliuexy preasucexthe residue was

disggfypin SRt Fainafa O i sy By Qhfamplp sufonic
am@ rwAdl ddued.eie ARG Rtk WhdHAluk¥d 38! £5! §de VoPMles were removed
hydrogen, optionally substitutedCl-C8 al kyl, aryl,

under yédiicky pressurk arg theaerbde produsimatasipwiifaddklox yolummmhmwatography to

R RS W T N —

(0.PR5} ined 19% 418 ak ¥iseb@diqued. .Unsatvir B! 20; e NMR SEB@N 300 MHz &
cont ai ni ng car bon at ons, at | east "one ni trogen atom

8.62r(8) 18P G clbb.yl 8. 78r(ssi)s 2cA8h B8 ey &HD,R. 3512 28elnn dfFBI2.10-1.88

P L s 28 Wi PR 4 1R e g ST UL

anal ogs, taut omarl c forms, stereoisoners, bioi sost ers,
di ast ereoners, E | ynor phs, pharmaceut i cal |y acceptabl e

Steg ailt To ashirred pelpfier i the sampyundcabigipehframssin A (@45 g, 0.47 mmol) in
CH,Cl, (2 mL) cooled to 0°C was added trifluoroacetic acid (0.5 mL). The reaction

mixture was gradually warmed to room temperature and stirred for 1h. The volatiles were
removed under reduced pressure and the residue was triturated several times with ether to
obtain 1-(1,2,4-oxadiazol-3-ylmethyl) tricyclo[3.3.1.0*"|nonan-3-amine, trifluoroacetic
acid salt as a white powder (0.12 g) in 77% yield. m/z (M+1), 220; 1H NMR (DMSO-ds)
300 MHz & 9.53 (s, 1H), 8.09 (bs, 3H), 2.78 (s, 2H), 2.38-2.25 (m, 2H), 1.88-1.70 (m, 6H),
1.60-1.42 (m, 4H).

Step IV: To a stirred solution of the compound obtained from step III (0.12 g, 0.36 mmol)
in DMSO (1.5 mL) at room temperature under nitrogen atmosphere was added, (S)-1-(2-
chloro-acetyl)pyrrolidine-2-carbonitrile (0.06 g, 0.0.36 mmol) and K>CO; (0.2 g, 1.44
mmol). After stirring the reaction mixture for 3 h, it was diluted with EtOAc and washed
with water and brine, dried over Na;SO,, and the solvent was removed under reduced
pressure. The crude product was purified by column chromatography to obtain ((2.5)-1-{N-
[2-(1,2,4-0xadiazol-3-ylmethyl) hexahydro-2,5-methano pentalen-3a(1H)-yl] glycyl}
pyrrolidin-2-yl)acetonitrile as an off-white solid (0.05 g) in 40% yield. m/z (M+1), 356; 1H
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wherein X = CH2, CHF, S, Y = CN, R3 is independently
sel ected from hydrogen and C1-C4 alkyl, R4 is selected

wo e@wmiBged ogen, Cl-C4 al kyl, substituted al kyl PCTZIB2@¥7/000830
al koxy, Cl-C4 al kanoyl oxy, hydroxy, am no, nitro, C
-C6 al kenyl, acyl, and halogen, n =1 or 2, m= 0, 1,
or 2, Ris R11, Rl12 , orR 13, R11l, RL, and Rl are as
defined in claim1. 3. A conpound according to claini
or 2, wherein RiS R11, m-i1§932, R is hydrogen, R4 is
hydrogen, nis 1, Yis CN, Xis CH2, CHF, or S, R1 1
is as defined in claim1. 4. A conpound according to
claiml or 2, wherein Ris RL 1 or RL mis O

NMR (CDCls) 300 MHz & 8.64 (s, 1H), 4.84-4.75 (m, 1H), 3.75-3.40 (m, 2H), 3.49 (s,

2H), 2.81 (s, 2H), 2.40-2.10 (m, 6H), 1.92-1.70 (m, 6H), 1.68-1.48 (m, 4H).

Example 31A: Hydrochloride salt: To a stirred solution of the compound obtained from

example 31 (20 mg, 0.056 mmol) in methanol (1 mL) cooled to 0°C was added TMS-C1

(15 pL, 0.12 mmol). After 30 minutes, the volatiles were removed under reduced pressure
and the residue was triturated several times with ether to obtain the hydrochloride salt of

the compound as an off-white solid (21 mg).

Example 32

N
:mrQ
0 CN

(_
N
CH

Step I: To a stirred suspension of NaH (50% dispersed in nujol, 50 mg, 1.05 mmol) in THF

3

(3 mL) cooled to 0°C, under N, atmosphere was added drop-wise with a syringe a solution
of the compound obtained in Example 19, step I (0.3 g, 0.7 mmol) in THF (4 mL). After
stirring the reaction mixture at room temperature for 30 minutes, it was cooled again to ice-
bath temperature and Mel (0.1 mL, 1.5 mmol) was added. The reaction mixture was slowly
warmed to room temperature and stirred for 2 h. Excess NaH was quenched by adding aq.
NH,4CI solution after cooling the reaction mixture to ice-bath temperature. The two layers
were separated and the aqueous layer was extracted with EtOAc. The combined organic
layer was washed with brine, dried over anhydrous Na,SO4, and the solvent was removed
under reduced pressure. The crude product was purified by column chromatography to

obtain tert-butyl [2-[4-(3-methyl-2-0x0imidazolidin-1-yl)phenylhexahydro-2,5-
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Rl R, R3, and R are hydrogen, nis 1, Yis CN, Xis

CH2, CHF, or S, Rlland Rl are as defined in claim1.
WG 20041c3Bpound according to claiml1l or clai m 2PCTAB20EN00830

Ris RI3, mis 0, RL R2, R3, and R4 are hydrogens, n

is 1l Yis CN Xis CH2, CHF, S, R13 is as defined in

claim1l. 6. A conpound selected fromthe group

consi sting of (21S)-1-[1

H 1,2, 4-triazol-1-ylnmethyt12@+icyclo[3.3.1.0 3

7] non- 3- yl am no)acetyl ] pyrrolidine-2-carbonitrile or

its salts inits single enantioneric formor as a

racemate, (21S,45)-4-fluoro-I-{ -[2-(IHI,2

4- triazoI-I-yI met hyl ) hexahydr o- 2, 5-

| ) "
el ANPRSE 81 P HEopudat B30 oo pfybis sid in 5050 geld.
(M$lﬁg|4&9§iﬂi T?Romcg) 800 bz 8}3_7I_ST83(2&, Zc::em Hz, 2H) 7|.43 7.|3_o (m, SH),
I - t
7 287kl i 6.5 585 e SRR b el e 23l ity 37 & T 72z, 280,
2.92!(%3}1@,}28{&9#2'(ﬁi,ﬁﬁ)?z.%‘-"zmhﬁ,flﬁ),ez.%-llStsS(nﬁ%tﬁ. inits

Step II: To a stirred solution of the compound obtained from step I (0.25 g, 0.56 mmol) in
a 1:1-mixture of CH,Cl, and MeOH (10 mL) was added Pd/C (10% w/w, 0.1 g) and stirred
at room temperature under H, atmosphere for 2 h. The reaction mixture was filtered
through a pad of celite and the filtrate was concentrated under reduced pressure to obtain
1-[4-(3a-aminohexahydro-2,5-methanopentalen-2(1H)-yl)phenyl]-3-methylimidazolidin-2-
one (0.15 g) as an off-white solid in 86% yield. M.R. 227-230°C; m/z (M+1), 312; IR
cm—1 3416, 3249, 2964, 1682, 1519, 1485, 1261, 810; 1H NMR (CDCl3+DMSO-ds) 300
MHz & 8.38 (bs, 2H), 7.47 (d, J= 8.6 Hz, 2H), 7.19 (d, /= 8.6 Hz, 2H), 3.76 (1, /= 7.4 Hz,
2H), 3.43 (t, J= 7.4 Hz, 2H), 2.77 (s, 3H), 2.48-2.40 (m, 2H), 2.22-2.14 (m, 1H), 2.10-2.0
(m, 2H), 2.0-1.86 (m, 4H), 1.80-1.60 (m, 3H).

Step IIT: To a stirred mixture of the compound obtained from step II (0.15 g, 0.48 mmol)
and K,CO; (0.21 g, 1.5 mmol) in DMSO (2 mL) at ice bath temperature was added
compound (S)-1-(2-chloro-acetyl) pyrrolidine-2-carbonitrile (0.09 g, 0.5 mmol). The
reaction mixture was gradually warmed to room temperature and stirred for 3 h. Upon
completion of the reaction (checked by TLC), the reaction mixture was diluted with EtOAc
and washed with water and brine, dried over Na;SOy, and the solvent was removed under
reduced pressure. The crude product was purified by column chromatography to obtain
((285)-1-{N-[2-[4-(3-methyl-2-oxoimidazolidin-1-yl)  phenyl]  hexahydro-2,5-methano
pentalen-3a(1H)-yllglycyl}pyrrolidin-2-yl) acetonitrile as an off-white solid (0.09 g) in
42% yield. m/z (M+1) 449; 1TH NMR (CDCls) 300 MHz & 7.47 (d, J = 8.6 Hz, 2H), 7.22 (,
J = 8.6 Hz, 2H), 4.85-4.76 (m, 1H), 3.79 (t, J = 7.3 Hz, 2H), 3.75-3.40 (m, 4H), 3.48 (s,
2H), 2.89 (s, 3H), 2.46-2.39 (m, 1H), 2.36-2.15 (m, 3H), 2.12-1.58 (m, 12H).
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enantiomeric formor as a racemate, (4 )-3-{N[2-(l
-1,2,4-triazol -1 -yl net hyl ) hexahydr o- 2, 5- net hanopent al e

wo2@afi3esd -yl ] gl ycyl }-1, 3-thiazol i di ne-4- car bPei/1B2007%000830

or its salts inits single enantioneric formor as a
racemate, (25)-1-{N[2-(IHtetrazol-I-ylnethyl)
hexahydr o- 2, 5- met hanopent al en-3a(l )-yl] glycyl}
pyrrolidine-2-carbonitrile or its salts in its single
enantiomeric formor as a-rldtemate, (29)-1-
{N-[2-[(4- et hyl pi perazin-|

-yl ) met hyl ] hexahydr o- 2, 5- net hanopent al en~ 3a(l )-yl]
glycyl} ryrrolidine-2-carbonitrile or its salts inits
single enantionmeric formor as a racemate, (2 S) -l -
{N-[2-(thionorphol i n-4-yl nmet hyl ) hexahydr o- 2, 5- met hanop
ental en-3a(l )-yl] glycyl} ryrrolidine-2-carbonitrile

CLA)IIMSts salts in its single enantioneric formor as a

1.

t N- [ 2-
%gﬁgﬁ%ééﬁ%ﬂ?@ggl i <[:|| n[2 yl ) met hyl ] hexahydr o- 2, 5- met

hanopental en- 3a(l
) - yI]egcyI}pyrrolldln t2-carbonitrile or its salts in

its single enantionetr fornw&ﬁiﬁﬁﬁ'aC;/fenate
)

(25)-1-{

N-[2-[(2, 4-di oxo- | nmet hyl ] hexahydro
-2, 5-met hano rent al
3a(lH)-yl]glycyl} i di ne-2-carbonitrile or its
salts in its single enantionedic formor as a
racemate, (2S)- 1- {N[2-[(] , 3-di oxo-

azol i di ny3-vyl
0

its ﬂelsvaﬁmymlogﬁfa@f@mﬁ:dglfom Ftesecisanéns Ravrgelters,2diastensomars, poly-

Cte By PRl hesplable, sl o cPlgpppsstisaly acpipiig solvates

whslrengl e enantioneric formor as a racemate, and

X= CH,, CHF, CF,, CHCl, CHOH, CHOCH3, NH, NCOCHj3, CHPh, O, or S,

Y =CN,

R; and Rs are selected from hydrogen, C;-C; alkyl, and hydroxy,

R is selected from hydrogen, C;-C, alkyl, substituted alkyl, C;4 alkoxy Ci4 alkyl,
C1.4 hydroxyalkyl, RsNHC; 4 alkyl , and RsNHC(NH)NHC.4 alkyl ,

R3 is selected from hydrogen and C,-C4 alkyl,

R4 is selected from hydrogen, C;-Cy4 alkyl, substituted alkyl, C-C4 alkoxy, C;-C4
alkanoyloxy, hydroxy, amino, nitro, C,-C¢ alkenyl, acyl, and halogen,

n=1or2,

m=20,1,or2,

R =Ry, Ryp, or Ry3, in which

Ry1 comprises at least one of the groups selected from below a), b), or c),
whereupon the optionally substituted cycloalkyl, heterocyclyl, and heteroaryl
groups are linked to the nor-adamantyl moiety either directly or via a methylene or
ethylene adjacent, either by C-C linkage or by C-N linkage;

a) cycloalkyl group preferably C4-C; ring systems, more preferably Cs-Cg ring

systems ,which is optionally substituted by C;-C4 alkyl, dialkyl, or oxo,
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((25)-1-{
-[2-(1, 2, 4- oxadi azol - 3-yl net hyl ) hexahydr o- 2, 5- net hano
wo eswvalsss 3a(l//)-ylJ glycyl }pyrrolidin-2-yl) PCT/IB2007/000830
acetonitrile or its salts in its single enantioneric
formor as a racemate 7. A conpound selected fromthe
group consisting of (2S)-
1-{N-[2-[4~(1, 1- di oxi doi sot hi azol i di n-2-yl ) phenyl ]
hexahydr o- 2, 5- met hano pentaP2n-3a(l )-yl] glycyl}
pyrrolidine-2-carbonitrile or its salts in its single
enantioneric formor as a racemate, (2S,4S)- 1- {
-[2-[14-( 1, 1-dioxidoisothiazolidin-2-yl) phenyl]
hexahydr o- 2, 5- net hano
pental en-3a(l//)-yl]glycyl}-4-fluoropy
pAidine-2-carbonitrile or its salts inits single
enah) pperally stbstituted hatrearylagrenmt meferably 5 to 10 membered ring sys-
2S, 4R) ~1- 2-14- () ,.1-di oxi doisot hi azol i di n-2-yl Y
ter Hgnvﬁchh@%ﬁp%w et FROORECFamags (g 8 %‘?X Jr a bicyelic
arogHa¥ie g sytdnh YOMPAVILE Vnk vt -of -RéreRRdrbatohR RlecteliSfrom nitrogen,

salts in’its single éenantioneric formor as a
sul fuscandaexygen4ind) witerein the substituents of the heteroaryl ring system are selected

JV-12-14- (], 1-dipxidei sof hiazolidin-2-yl)phenyl]
frofigniardis s i Realbar i ol -
7) - Rk lighyéildn,| C €k hikgy, abi-Ci akkedylC AydoRryt iydrexyp alkiyl, Salkylamino,
salts in its_ single enantioneric formor as a

r acBatarlkyl, ppine, peyli GOLRop o CORaxByrrol i din-1-yl)
ol y Syl oty SELARL oPRREBEN hy iy haldgal bpino, mite,
si NGh-Cgealiaylf Cor@ralkenyhr COOR,pCONRAGE CIRy, NRESOOR;s, NHS(O)2Rs,
eSS RS ERbeiR B0 Ren e BRRaLRsS(OhRs, NRCONRsRs,
i);gNE{igEg]ﬂ%dR}SRx; Keld(@)NAsEOf;RE, PORBOLR], | GCONR RS, SORS IORs, SRs,
SO,NRgRy, S(O),0R;, and
when Rg and Ry are present on adjacent carbons of the ring system, they may
together form a six membered aromatic ring such as phenyl or a heterocyclic ring

such as pyridine with further substitutions such as amino, hydroxy, alkyl, alkyl
sulfonyl, alkyl thio, alkyl sulfinyl, carboxy, or oxo;

c) heterocyclyl group optionally substituted by C;-Cs alkyl, dialkyl and oxo groups,

wherein the heterocyclic ring system is a 4- to 10-membered mono- or bicyclic ring
system with one or more heteroatoms selected from the group consisting of nitrogen,
sulfur, and oxygen, wherein the heteroatoms can also be present as functional groups, such
as N-oxides, sulfur oxides, and sulfur dioxides,

wherein the heterocyclic ring system may contain one or two double bonds,

wherein the monocyclic heterocyclic ring may be optionally fused to a heteroaryl,
aryl, or a cycloalkyl ring optionally substituted with C;-Cs alkyl, halogens, hydroxy,
amino, nitro, haloalkyl, alkylamino, carboxy, NH(CO)Rg, NHS(O):Rs, NHC(O)NHRGy,
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enantiomeric formor as a

racemate, (4i?)-3-{N-[2-[4-(2-oxopyrrolidin-|-yl)ph.eny
wo kivessdeydr 02, Smet hanopent al en- PCT/IB2007/000830

3a(l/0yl]glycyl}-1,3-thiazolidine-4-carbonitrile or

its salts in its single enantiomeric formor as a

racemate, (25)-1-{ -[2-[4-(] -pyrrol-1l-yl)

r henyl ] hexahydr o- 2, 5- met hano pental en-3a(l )-ylJ

glycyl} pyrrolidine-2-carbd@Btrile or its salts inits

single enantioneric formor as a racemate, (2S)-1-

{JV-[2-[4-(2-oxo0i m dazolidi n~l -yl ) phenyl ] hexahydro-2,5

- met hanopent al en- 3a(l H) -yl ]

gl ycyl }pyrrolidine-2-carbonitrile or its salts inits

NFORS RSN ACOOK, SBCORETI SCRE i conrur,
NRy8)NRE RS- NHC(O)NHS(O)ZRs,

met hanopent al en-3a(l//)-yl]glycyl }pyrrolidin-2-yl)acet
onitrile or its salts inits single enantioneric form

or &5, & JefeRidB&in dro%eﬁ méﬁdha?&ilﬁﬁt Bfaok P reat#tky, nitro, amino,

grou? ConS|st|ng (tricyclo
CYya®, 3 kil @glﬁzﬂyhoal ﬂsgfllfmy;l,nai){ylthlo am1d1ny1 alkoxy, alkoxy carbonylamino,

ureéﬁ%h é¥181'60 (% r@fagﬁ%]p %Q(ZPC {1&?}8% 1%%10 olr&lgn%a(rgamoyl guaméyl, optionally

sutfsBifted €{-0% laikyy, dhaxytcd aysypl 3. 3. 1. 0 o
3' 7] non-3-yl )anmi noJacetyl }pyrrolidine-2- carbonitrile

or |ts salts inits single enantioneric formor as a

rac 8p&<ﬁ}ailxl sui)% it %r?f)%é’r.iﬁztﬁle %ngstﬁuéntg may, be Ithe same or

3'7 ﬁ acet pyrroll carbonrtrile
dlfﬁarenttaﬁdsadnpﬁsesmt idast aiendlkle: groapi setversdifeothor m or as a

racenﬁ (25)-1-{[(l-ethoxytricyclo [3.3.1. 3" 7]

nonaj Xﬂe%fiﬁ»no] acetyl} pyrrolidine-2- carbonitrile or

' t8b§ @JC@ A1 €55 10§, RARNEIKGIHRI, Q1oy MR 1s@F0r, alkylsulfinyl,

race
alkoxy, alkanoyl alkanoyloxy, acylamino, carbonylamino, guanidyl, nitro, amino, COORy,

RsNHC(O)Ry, CORy, CONRgRg NHC(O)OR;, NHC(O)Rs, NHC(O)NRsRy,
NHC(O)NRgRy, NHS(O)Rs, NHS(O)Rs, NHS(O);NHR;, NHS(O),NHC(O)Rs,
NRsCOORy, NR3CORy, NR3S(O)Rs, NR3CONRsRy, NRsC(S)NRsRy,
NHC(O)NHS(O)2Rs, S(O)2Rs, SORjg, SRg, S(O);NRgRg, OCF;, OS(O)Rs, or
OC(O)NRgRy;

c) saturated, partially saturated, or unsaturated, mono- or bicyclic heterocyclic ring
system optionally substituted by one or more groups selected from C;-Cs alkyl, C,-Cg
alkenyl, dialkyl, and oxo, wherein the heterocyclic ring system is a 4~ to 10-membered ring
with one or more heteroatoms selected from the group consisting of nitrogen, sulfur, and
oxygen,

wherein the heteroatoms can also be present as functional groups, such as N-oxides,

sulfur oxides, and sulfur dioxides,
wherein Rg, Ro, and Ryo, which are optionally substituted by halogen, hydroxy, alkoxy,
cyano, nitro, alkyl, acyl, acyloxy, hydroxyalkyl, amino, alkylthio, or thioalkyl groups, may

be the same or different and are individually selected from hydrogen, optionally substituted



10

15

20

(2S5)-1 - {[(1 -am notricyclo[3.3.
1. 03>7] non- 3-yl )am no] acetyl }

WO 2007013684 ne- 2-carbonitrile or its salts in itBCHIBGIHN00830
enantiomeric formor as a racemate, and (25)-1-]
-(2-fiuorohexahydro- 2, 5- met hanopent al en- 3a(|
)-yl)glycyl]pyrrolidine-2- carbonitrile or its salts
inits single enantionmeric formor as a racenate9. A
conpound sel ected fromtheld#deup consisting of
(2S)-1-{ -[2-(2-oxopyrrolidin-I-yl)
hexahydr o- 2, 5- met hanopent al en-3a(l )-yl] glycyl}
pyrrolidine-2-carbonitrile or its salts in its single
enantiomeric formor as a racenate,

L Ne L2 ] ' owidol SoLhi ——
S B, AT L ST RS, o
arepyres@iti tdgeiler 2o arditvogdnr atbm theyimsy sadni @ $-noi 6 Snanbegéd saturated,
acemnat e,

ngntio r% formor %; a ﬁ ..
parfighy nsiyatedy op MESTIES A¥GHT SYSH Goutaining sashon aoma gt least one
nitdogéh atnY ad })ﬁﬂkﬁfaﬁ&r lofle BE ribre fﬁﬁfep A8kldaldn®s QlectddSHod! ot(xigen, sulfur,

inits single enantioneric formor as a racenate,
and nitroggt/- [ 2- (4- ni t r ophenyl ) ri exahydr o- 2, 5- net hanor ent al
en-3a(l )-yl]glycyl} pyrrolidine-2-carbonitrile or its
salts in its single enantioneric formor as a
2. racempbend @¥rmula Ia as claimed in claim 1
(25)-I-{i V-[2-(4-am nophenyl ) hexahydr o- 2, 5- met hanopent
-3a(li :f)-yl]glycyl} pyrrolidine-2-carbonitrile
itsRsalts in its single enantioneric formor as a
mafi e . A conpound according to claim1, wherein

2| eythgal |y acceptable salt is selected from
group cansisting of salts derived frominorganic
es such = Na, K Ca, My, Fe, Cu, zZn, A, or

Vh; q@lts of organi c bases such as No5N -
di acetyl et hyl enedi am ne, 2-di net hyl am noet hanol ,

its de0pItRRY, anBloRs,, tatieekie I fbitgs, stereoisomers, bioisosters, diastereomers, poly-
morphs, pharmaceutically acceptable salts, and pharmaceutically acceptable solvates,
wherein

X =CH,, CHF, S,

Y =CN,

R3 is independently selected from hydrogen and C;-C4 alkyl,

R4 is selected from hydrogen, C;-Cs alkyl, substituted alkyl, C,-C; alkoxy, C;-Cj4
alkanoyloxy, hydroxy, amino, nitro, C,-Cs alkenyl, acyl, and halogen,

n=1or2,

m=0,1,or2,

Ris Ry, Ryz, or Rys,

Ri1, Riz, and Ry3 are as defined in claim 1.

3. A compound according to claiml or 2, wherein
Ris R11’

mis 1,



pi perazi ne, piperidine, procaine, diethylam ne,
triethylamne, trinethylamne, tripropylam ne,

wo c@ngideadi ne, adanmantyl am ne, di et hanol am nePCT/1B2007/000830
et hyl enedi am ne, N, N-benzyl phenyl et hyl am ne, choline
hydr oxi de, di cycl ohexyl am ne, netformn, benzyl am ne,
phenyl et hyl am ne, di al kyl am ne, trial kyl am ne,
t hi am ne, am nopyri m di ne, am nopyri di ne, purine,
pyrimdi ne, or spermdine:12Zhtral bases I|ike
al kyl phenyl am ne, glycinol, or phenyl glycinol; salts
of natural am no acids such as glycine, alanine,
val i ne, | eucine, isoleucine, norleucine, tyrosine,
cystine, cysteine, nethionine, proline, hydroxy
pr ohi |Shidine, ornithine, lysine, arginine,
ser#’gﬁngﬁﬁéghine, or phenyl al ani ne; salts of
unnBy isrtaldragenno aci ds such as the D-isonmers or
substijutedam no acids; salts of acidic am no acids
suchs aspaitic acid or glutamc acid; salts of
guakijdigie or substituted guani dines, wherein the
substituents are selected fromnitro, am no, alkyl,
al k&riy CH2aCKyned §, anmoni um or substituted amoni um
sal 1, s;. wherei .tgﬁ.s Its may include acid addition
sal §f3§%@ﬂﬁ§§l% Bﬂites, nitrates, phosphates,
per chl orat es, borates, hydrohalides selected from HC
HBr, and HI, acetates, tartrates, nmleates, citrates,

4. dyeemperndsaceprdingdackin 12, atheri f onat es, benzoat es,
salkq k@ﬂ%ﬁl hydr oxynapht hoat es, benzenesul f onat es,
ascor bat'es, gl ycer ophosphates, or ketoglutarates. 11.
A pmdsess for the preparation of a conmpound of fornula
I conﬁéising the coupling of a conpound of fornula II,
whi RhReR3, gnd Reare oB8t-m in formof a salt, or in
profgcted form with a conmpound of formula 111 11 11
whereii P is hydrogen or a protecting group, L is a
| eaViimgGNgroup, and R, Rl, R2, R3, R4, X, Y, n, and m
are_as fipned in claim11.12. A process according to
cl afif ¢ ?’gﬂgrgﬁg the coupling reaction is performed

I N R)) dnBRS are as defined in claim 1.

5. A compound according to claim 1 or claim 2, wherein
RisRys,
mis 0,
Ry, Ry, R3, and R4 are hydrogens,
nisl,
Y is CN,
X is CH,, CHF, S,

Rs is as defined in claim 1.

6. A compound selected from the group consisting of
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solvent and in the presence of a base. 13. A process
according to claim1ll, wherein the inert solvent is

waedogatwet f r om di chl or onet hane, di net hyl f or mePeTEB2007/000830

DMSO, tetrahydrofuran, and acetonitrile. 14. A process
according to claim11l, wherein the base is sel ected
fromtertiary am nes, carbonates, hydroxides, or

m xtures thereof. 15. A process according to claim1l 1
wherein the coupling reactii®b+4s perforned at a
tenperature rangi ng fromabout -5C to about 1200C. 16.
A process according to clainll, wherein the | eaving
group L is selected from hal ogens such as chl ori ne,
brom ne, or iodine, Otoluene sulfonyl, and O nethyl

S e bl LSRRASERUAY Lyl R L. e el
calahdilxéaqqtyl@wrom@hw)z céBonifilp od 418 SaltaitCity singlg chentfdndértd form or

mhereln the coupling reaction is perforned for
aﬁ%fbfacﬁméeto 72 hours, preferably for 0.5 to 60 hours.

185,4)- 4-ﬂﬁ&5nle@NlTQ-Qlﬁqr@@Hﬂ£’zo‘l?fl St ekinif-b 55 ree

form in formof a salf, or in pr ot
mmtl@nﬂpqntalﬁe3a(ﬂ2fl) Yéilngiymflépmd@ﬁmmé@amnlmlecdrantmaltsandts single

en or rotecting group.20. A conpound
a%%:%%l |ng ?0 qsr’?ﬁlg az?ect ed from

1(2(514Ry ALfldord- lt-l{Né[ZI(hHLI 2 ﬂltHEidML}lh{elt}?}Mﬂﬂeﬁil@dro 2,5-

03 71 nonan- (I -tetrazol -

1H1§th|%§?1??§3 a}?ﬂ*%ﬁiﬂbﬂﬂsglyg’l}nyr@tdn}qﬁrﬁ@nbosﬁ@m aveifs salfs(in its single
éiln gg&% 9¥&H¥<gia§7a%ée%£e 2-yl)nmethyl Jtricyclo[3.3

nonan am ne

I HR)8- {i’é-t[b—fl[ﬁllma#-aﬂazl’o} I -yinptet) byt ahlydiocd, 6 lradtBandpéntlen-3a(1H)-yl]
3g1§iy'l? r‘ia3n thlazoindlne-zl-carbommle or its salts in its single enantiomeric form or as a
racemate,

(25)-1-{N-[2-(1 H-tetrazol-1-ylmethyl) hexahydro-2,5-methanopentalen-3a(1H)-yl]
glycyl} pyrrolidine-2-carbonitrile or its salts in its single enantiomeric form or as a
racemate,

(28)-1-{N-[2-[(4-methylpiperazin-1-yl)methyl |hexahydro-2,5-methanopentalen-
3a(1H)-yl] glycyl} pyrrolidine-2-carbonitrile or its salts in its single enantiomeric form
or as a racemate,
(2)-1-{N-[2-(thiomorpholin-4-ylmethyl)hexahydro-2,5-methanopentalen-3a(1.H)-yl]
glycyl} pyrrolidine-2-carbonitrile or its salts in its single enantiomeric form or as a
racemate,

(28)-1-{N-[2-[(1,1-dioxidoisothiazolidin-2-yl)methyl |hexahydro-2,5-methanopentalen-
3a(1H)-yl]glycyl}pyrrolidine-2-carbonitrile or its salts in its single enantiomeric form
or as a racemate,
(25)-1-{N-[2-[(2,4-dioxo0-1,3-thiazolidin-3-yl)methylJhexahydro-2,5-methanopentalen-
3a(1H)-yl]glycyl }pyrrolidine-2-carbonitrile or its salts in its single enantiomeric form

or as a racemate,
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1- (t hi onorpholin-4-ylnmethyl)tricyclo[3 .3.1.0 "
]nonan-3 -amne, 3-[(3-am notricyclo[3 .3.1 .03>7]non-

waz2eomesshyl 1 - 1, 3-thiazolidine-2, 4-dione, PCT/IB2007/000830

2-[(3-amnotricyclo[3.3.1.0

3" 7] non-1-yl)methyl]-1/f-isoindole-I, 3(2 )-dione,

[ -[4-(l
,1-dioxidoisothiazo|idin-Zhé%)phenyl]tricyclo[S .3

. 1. 03>7] nonan- 3-am ne, |-[44/3-am notricyclo[3.3.1.0

] non-1 -yl ) phenyl ] pyrrolidin-2-one,
3-amnotricyclo[3.3.2.0 " ]nonan-I-ol,

1-met hoxytricyclo[3 .3 .1.03" 7] nonan- 3-am ne,

| -ethoxytricyclo[3 .3.1.03" 7] nonan- 3- am ne,

t @[3 @, 3-diR3"173-0RRBREIIT-isAndb I BV hyITh -2,5-
I-quorotrJ§y0I0[3 .3 ??603'7]noﬁan?§a%ﬁ?ﬁ%!eandn)zﬁlndhmm

1pqualeRB HdEDHEY celycylBpBrolidigs2-Fhubonitrile or its salts in its single

L=yl :pyrrokidi n-2- - (1
?%é?’g%%‘égkd{g{t %iaézagrgﬁ%&‘?%?’%% Yytricyclo[3 .3.1

- 2971-40HaR1 3, 4-aRadi€z01-3-yHhemy ety etoot,8-mdhanopentalen-3a(1H)-yl]
. .O)ﬁ' grpqnan-s- am ne, 2-[4-(l o . '

_ég;? orerelidin-grdh geefordteim 9w its Saltsimiss Haglbpanntiomer@agin or as a
Jragdhage, | -[4-(3-amnotricyclo[3.3.1.0

3" 7] non-1-yl)phenyl ]imdazolidi n-2-one ;
1-(4-nitrophenyl)tricyclo [3.3.1. 03>7] nonan-3 -am ne,

d 1-(4-am h [)tri lo[3 .3 .1.037 -3
a‘&ﬁ???@g?ﬁ%%%?%ég‘%ft é‘{og gmgﬁ[l%@gto,f or as Lnggﬁgound

e (\IE-Enf 1Ak RIS O LS A
oo Econ s ol SaARR R SHEESPEher L) %, Bl 2y methano
frReptplana3a(1H)vl eheoyhasurolidostl-yarhoniejitabt eitsadalts 81 its single

;e?@mggrﬁé%%t&r%gglr e2C ec?pt abl e solvate, as defined in

(25,45)-1-{N-[2-[4-(1,1-dioxidoisothiazolidin-2-yl) phenyl] hexahydro-2,5-methano
pentalen-3a(1H)-yl]glycyl}-4-fluoropyrrolidine-2-carbonitrile or its salts in its single
enantiomeric form or as a racemate,

(25,4R)-1-{N-[2-[4-(1,1 -dioxidoisothiazolidin-2-yl)phenyl] ~ hexahydro-2,5-methano
pentalen-3a(1H)-yl] glycyl}-4-fluoropyrrolidine-2-carbonitrile or its salts in its single
enantiomeric form or as a racemate,

(4R)-3-{N-[2-[4-(1, 1-dioxidoisothiazolidin-2-yl)phenyl] hexahydro-2,5-methano
pentalen-3a(1H)-yl]glycyl}-1,3-thiazolidine-4-carbonitrile or its salts in its single
enantiomeric form or as a racemate,

(25)-1-{N-[2-[4-(2-0oxopyrrolidin-1-yl) phenyl] hexahydro-2,5-methano  pentalen-
3a(1H)-yl] glycyl} pyrrolidine-2-carbonitrile or its salts in its single enantiomeric form
or as a racemate,

(25,45)-4-fluoro-1-{N-[2-[4-(2-oxopyrrolidin-1 -DphenylThexahydro-2,5-methano
pentalen-3a(1H)-yl]glycyl}pyrrolidine-2-carbonitrile or its salts in its single

enantiomeric form or as a racemate,
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of clainms 1 to 10 and b) at |east one pharnmaceutically
acceptable carrier, diluent, or excipient.22. A

w@b@vmeseut i cal conposition according to cl ai mrPQWLIB2007/000830

which is in the formof a tablet, capsule, powder,

syrup, solution, or suspension. 23. A conpound of

formula I, its pharmaceutically acceptable salt, or

its phar maceut i cal | y acceptabl e sol vate as defi ned in

any one of the clains 1 tel3d®-or a pharmaceuti cal

conposition according to claim2 1 or 22 for treating

or preventing diabetes or diabetic conplications. 24.

A conpound of fornula I, its pharmaceutically

acceptable salt, or its pharmaceutically acceptable

@R R- @stxd@f 6%%%bﬁd1ﬂnl¥ YRR h&Hafl 2 $nte@na£9paﬁalen-

phar maceut conposition according to claim?2

GagliFyDglytyl - 1,3-daezaliglizedicabopitréle et itngpltsyipeits $1ng1e enantlomeric

abetes, for the treatnment of netabolic disorders,

PEIBET 8 44582 oner i ng, i npaired gl ucose tol erance,

'(QP)al-rﬁ’ftl f[ﬂ%qm@yr&ilucﬂ%enﬁljﬁé)daﬁydiﬁfﬂ Smethano pentalen-3a(1H) -y1]

0

perchol est erom a, hypolipidema, or_ obesity, for th

rﬂ{ Bnpyelidine-Ryosehogit m ds salis foits single erpnEipMSHC dprm or as a
i ght or diabetic conplications including

coronary artery di sease, stroke, hypertension,

F(E.S)hT—QNé[Qk[ﬂr(ZRﬁbirﬁiﬂlai(ﬂidlﬂd%ﬁ)ﬂh&ﬁyl]ﬁeﬁﬁ@&l@o 2[5@mempﬂ¢ﬁey1talen-

and retinopath (i} Use of _.a_conpound of forpula (1),

,3@@1@%} g‘]é/@&}pylgg]p ige gt‘@é}?ﬂ’gﬁleeorsléq falts gn its single enantiomeric form

RPAE .hta{ecal |y acceptabl e solvate as defined in any

one o alms 1 to 10 or a pharnaceutical conposition

A xS+l d{M@Z-(@(i hreihpl -2- dxornmcﬁZolichn-lpylhﬂmnylﬂigpxahydro-Z 5-

rred carre ea venti.on of .di ahetes
dhdicaeice e ISP RS o B Decton e fp il i 1 single

feﬁﬁﬁﬂﬂn‘i’er{clﬁmn'o}ﬁs phrepmeeutically acceptable salt, or

its pharmaceutically acceptabl e solvate as defi ned in

any one of clains 1 to 10 or a

. A compound selected from the group consisting of

(25)-1-[(tricyclo [3.3.1.0°"non-3-ylamino) acetyl]pyrrolidine-2-carbonitrile or its salts
in its single enantiomeric form or as a racemate,
(25)-1-{[(1-hydroxytricyclo[3.3.1.0*"Inon-3-yl)amino]acetyl } pyrrolidine-2-
carbonitrile or its salts in its single enantiomeric form or as a racemate,
(25)-1-{[(1-methoxytricyclo[3.3.1 .0*"|non-3 -yh)amino]acetyl }pyrrolidine-2-
carbonitrile or its salts in its single enantiomeric form or as a racemate,
(28)-1-{[(1-ethoxytricyclo  [3.3.1.0%"] non-3-yl)amino] acetyl} pyrrolidine-2-
carbonitrile or its salts in its single enantiomeric form or as a racemate,
(28)-1-{[(1-aminotricyclo[3.3.1.0*"non-3 -yDaminoJacetyl}pyrrolidine-2-carbonitrile
or its salts in its single enantiomeric form or as a racemate, and
(25)-1-[N-(2-fluorohexahydro-2,5-methanopentalen-3a(1 H)-yl)glycyl]pyrrolidine-2-

carbonitrile or its salts in its single enantiomeric form or as a racemate
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phar maceutical conposition according to claim2 1 or
22 for preparing a nedicanent for the prevention of

whypengieyceni a or type |1 di abetes, for the trPRel/m007/000830

10.

of type Il diabetes, netabolic disorders, inpaired

gl ucose tol erance, inpaired fasting glucose, obesity,
di sli pidem a, hyperchol esterom a, or hypolipidema, or
for the reduction of blood glucose |evels, bodyweight,
or diabetic conplications-14%1 udi ng coronary

arterydi sease, stroke, hypertension, nephropathy,

peri pheral vascul ar di sease, neuropathy, and
retinopathy. 27. Use of a conmpound of formula (lI) ,its
pharmaceutically acceptable salt, or its

N‘éﬁdﬁﬁﬁﬁﬁ%b&éﬂehﬁoﬁ?&%@r&@ &n§1‘§!u¥£61€ as defined in any

one of clains 1 to a pharmaceutical conposition
éb%dr-{wfi@ (i@xopmcvhc@n-i 36} 22 flmp:ahydeo@sﬁemﬁnanopamen-sa(1H)-y1]
i a tes for,.the frea

ST i S Bt Rl anofly PSS Bkl HRphiePPag Form or as o

gAdéfare tol erance, inpaired fasting glucose, obesi ty
di slipidenia, hyperchol esteromn a, or hypolipidem a,

m) I R L2 4 bditipbroispthinobdingt Ydssenydsvd) Smefhoagpiae3a(L)-
1 B35 S roRl CRAARE bRA! Mg S QLNAGALESLY form or as o

vai:emlatear di sease, neuropathy, and retinopat hy

(25)-1-[N-(2-phenylhexahydro-2,5-methanopentalen-3a(1 H)-yl)glycylJpyrrolidine-2-

carbonitrile or its salts in its single enantiomeric form or as a racemate,

(25)-1-{ N-[2-(4-nitrophenyl)hexahydro-2,5-methanopentalen-3a(1 H)-yl]glycyl }

pyrrolidine-2-carbonitrile or its salts in its single enantiomeric form or as a racemate,

and

(25)-1-{N-[2-(4-aminophenyl)hexahydro-2,5-methanopentalen-3a(1H)-yl]glycyl}

pyrrolidine-2-carbonitrile or its salts in its single enantiomeric form or as a racemate

A compound according to claim 1, wherein the pharmaceutically acceptable salt is
selected from the group consisting of salts derived from inorganic bases such as Li, Na,
K, Ca, Mg, Fe, Cu, Zn, Al, or Mn; salts of organic bases such as N,N'-
diacetylethylenediamine, 2-dimethylaminoethanol, isopropylamine, morpholine,
piperazine, piperidine, procaine, diethylamine, triethylamine, trimethylamine,
tripropylamine, tromethamine, adamantyl amine, diethanolamine, ethylenediamine,
N,N-benzyl phenylethylamine, choline hydroxide, dicyclohexylamine, metformin,
benzylamine, phenylethylamine, dialkylamine, trialkylamine, thiamine, aminopyri-
midine, aminopyridine, purine, pyrimidine, or spermidine; chiral bases like alkyl-
phenylamine, glycinol, or phenyl glycinol; salts of natural amino acids such as glycine,
alanine, valine, leucine, isoleucine, norleucine, tyrosine, cystine, cysteine, methionine,
proline, hydroxy proline, histidine, ornithine, lysine, arginine, serine, threonine, or

phenylalanine; salts of unnatural amino acids such as the D-isomers or substituted
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amino acids; salts of acidic amino acids such as aspartic acid or glutamic acid; salts of
guanidine or substituted guanidines, wherein the substituents are selected from nitro,
amino, alkyl, alkenyl, alkynyl, ammonium or substituted ammonium salts; wherein the
salts may include acid addition salts, such as sulphates, nitrates, phosphates, per-
chlorates, borates, hydrohalides selected from HCl, HBr, and HI, acetates, tarirates,
maleates, citrates, succinates, palmoates, methanesulfonates, benzoates, salicylates,
hydroxynaphthoates, benzenesulfonates, ascorbates, glycerophosphates, or keto-

glutarates.

11. A process for the preparation of a compound of formula I

R,
X
/(CRIRz)n NQ]n
N
R
R ]m ’

I
comptising the coupling of a compound of formula II, which is in its free form, in form of
a salt, or in protected form, with a compound of formula [1

4

] \
m P 0 Y

X
N} ’ L/ (CQ;T/N/:\‘)M

1 111

2

wherein P is hydrogen or a protecting group, L is a leaving group, and R, Ry, Ry, R3, Ry, X,

Y, n, and m are as defined in claim 1.



10

15

WO 2007/113634 PCT/IB2007/000830

-131-

12. A process according to claim 11, wherein the coupling reaction is performed in an inert

solvent and in the presence of a base.

13. A process according to claim 11, wherein the inert solvent is selected from

dichloromethane, dimethyl formamide, DMSO, tetrahydrofuran, and acetonitrile.

14. A process according to claim 11, wherein the base is selected from tertiary amines,

carbonates, hydroxides, or mixtures thereof.

15. A process according to claim 11 wherein the coupling reaction is performed at a

temperature ranging from about -5°C to about 120°C.

16. A process according to claim11, wherein the leaving group L is selected from halogens

such as chlorine, bromine, or iodine, O-toluene sulfonyl, and O-methyl sulfonyl.

17. A process according to claim 11, wherein P is selected from a t-butyloxycarbonyl

(BOC) or a carbobenzyloxy (Cbz).

18. A process according to claim 11, wherein the coupling reaction is performed for about

0.5 to 72 hours, preferably for 0.5 to 60 hours.

19. An intermediate compound of formula II in its free form, in form of a salt, or in

protected form

N}3
\
P

A

I

2

wherein R, R3, R4, and m are defined as in claim 1 and P is hydrogen or a protecting group.
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20. A compound according to claim 19 selected from
1-(1H-1,2,4-triazol-1-ylmethyl)tricyclo[3.3.1.0>"Jnonan-3-amine,
1-(1H-tetrazol-1-ylmethyltricyclo[3.3.1.0> Jnonan-3-amine,
1-[(1,1-dioxidoisothiazolidin-2-yl)methyljtricyclo[3.3.1.0>"jnonan-3-amine,
1-[(4-methylpiperazin-1-yl)methyl]tricyclo[3.3.1.0*"|nonan-3-amine,
1-(thiomorpholin-4-ylmethyl)tricyclo[3.3.1.0*"nonan-3-amine,
3-[(3-aminotricyclo[3.3.1.0>"Inon-1 -y)methyl]-1, 3-thiazolidine-2, 4-dione,
2-[(3-aminotricyclo[3.3.1.0° ’7]non-1-yl)methyl]-1H—isoindole—l , 3(2H)-dione,
1-[4-(1,1-dioxidoisothiazolidin-2-yl)phenyl]tricyclo[3.3.1.0*7Jnonan-3-amine,
1-[4-(3-aminotricyclo[3.3.1.0*"Jnon-1 -yDphenyl]pyrrolidin-2-one,
3-aminotricyclo[3.3.1.0°>"Jnonan-1-ol,
1-methoxytricyclo[3.3.1.0*" Jnonan-3-amine,
1-ethoxytricyclo[3.3.1.0% jnonan-3-amine,
tricyclo[3.3.1.0%"Inonane-1, 3-diamine,
1-fluorotricyclo[3.3.1.0*"Jnonan-3-amine,
1-(3-aminotricyclo[3.3.1.0*"Jnon-1 -yD)pyrrolidin-2-one,
1-(1,1-dioxidoisothiazolidin-2-yl)tricyclo[3.3.1.0%  Jnonan-3-amine,
1-phenyltricyclo[3.3.1.0>7jnonan-3-amine,
2-[4-(1H-pyrrol-1-yl)phenyllhexahydro-2,5-methanopentalen-3a(1H)-amine,
1-[4-(3-aminotricyclo[3.3.1.0*"Jnon-1 -yD)phenyl]imidazolidin-2-one,
1-(4-nitrophenyl)tricyclo[3.3.1.0*"Jnonan-3-amine, and

1-(4-aminophenyl)tricyclo[3.3.1.0*"Jnonan-3-amine

in its free form, as a salt, or as a compound where the amine-group is protected.

21. A pharmaceutical composition comprising a) a compound of formula I, its pharmaceu-
tically acceptable salt, or its pharmaceutically acceptable solvate, as defined in any one
of claims 1 to 10 and b) at least one pharmaceutically acceptable carrier, diluent, or

excipient.
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22.

23.

24.

25.

26.
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A pharmaceutical composition according to claim 21, which is in the form of a tablet,

capsule, powder, syrup, solution, or suspension.

A compound of formula I, its pharmaceutically acceptable salt, or its pharmaceutically
acceptable solvate as defined in any one of the claims 1 to 10 or a pharmaceutical
composition according to claim 21 or 22 for treating or preventing diabetes or diabetic

complications.

A compound of formula I, its pharmaceutically acceptable salt, or its pharmaceutically
acceptable solvate as defined in any one of claims 1 to 10 or a pharmaceutical
composition according to claim 21 or claim 22 for treating and/or preventing type II
diabetes, for the treatment of metabolic disorders, blood glucose lowering, impaired
glucose tolerance, impaired fasting glucose, dislipidemia, hypercholesteromia, hypo-
lipidemia, or obesity, for the prevention of hyperglycemia, or for the reduction of
bodyweight or diabetic complications including coronary artery disease, stroke,

hypertension, nephropathy, peripheral vascular disease, neuropathy, and retinopathy.

Use of a compound of formula (I), its pharmaceutically acceptable salt, or its
pharmaceutically acceptable solvate as defined in any one of claims 1 to 10 or a
pharmaceutical composition according to claim 21 or 22 for preparing a medicament

for the treatment or prevention of diabetes and diabetic complications.

Use of'a compound of formula (I), its pharmaceutically acceptable salt, or its pharma-
ceutically acceptable solvate as defined in any one of claims 1 to 10 or a
pharmaceutical composition according to claim 21 or 22 for preparing a medicament
for the prevention of hyperglycemia or type II diabetes, for the treatment of type II
diabetes, metabolic disorders, impaired glucose tolerance, impaired fasting glucose,
obesity, dislipidemia, hypercholesteromia, or hypolipidemia, or for the reduction of

blood glucose levels, bodyweight, or diabetic complications including coronary artery
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disease, stroke, hypertension, nephropathy, peripheral vascular disease, neuropathy,

and retinopathy.

Use of a compound of formula (I) ,its pharmaceutically acceptable salt, or its
pharmaceutically acceptable solvate as defined in any one of claims 1 to 10 or a
pharmaceutical composition according to claim 21 or 22 for the prevention of hyper-
glycemia or type II diabetes, for the treatment of type IT diabetes, metabolic disorders,
impaired glucose tolerance, impaired fasting glucose, obesity, dislipidemia,
hypercholesteromia, or hypolipidemia, or for the reduction of blood glucose levels,
bodyweight, or diabetic complications including coronary artery disease, stroke,

hypertension, nephropathy, peripheral vascular disease, neuropathy, and retinopathy.



