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. 2- CYANOPYRROLI DI NES The present invention provides new di peptidyl

pepti dase-1V (DPP-1V) inhibitors whichiare effective in treating conditions
medi ated by DPP-1V. Mre recently, it was discovered that DPP-1V is

r esponN-BUBSTIGUTEDN A€ YANAPYRROLEDINESgon- | i ke peptide-1 (GEP-1 ﬂll’mmlumm Immm 1

Is a major stimulator of pancreatic insulin secretion and ha

beneficial effects on glucose disposal, DPP-1V inhibition appear s«
represent an attractive approach for treating conditions such as

non-i nsul i n-dependent di abetes nellitus (NIDDVM. The instant invention

rel at es to nbeprebertioNesttion prexides new dipegtidy peptjidpse-OV (RFPPHE) inhibftors vihich | :
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of thi s?luadmismau,ﬁnmwmhimm dppebRItbeepraseért antirddtios aﬁﬁdotaéh forarealifg
hydrochl orij des, salts of nethanesulfonic, sulfuric hosphoric) citric,
'act i ¢ gonsitianeisteh as nanksyiiadegenient diabetescmelitie (NDMMunds of the i nventi on
may exist in_the formof optically active isoners or diastereoi soners and
can be separ abeinsiand inveption:relatesip royel Mrisvistituted alvad)-2ravanopyrelidiegs of
chromat ggraphy. Listed below are definitions of various terms used to
describe this invention. These definitions apply to the ter

. The ( . e terns as they are
LRI T SRS IR |
_2_ H *166166*

N

CN

R(CH,)n

wherein

R is substituted adamantyl; and
nis 0 to 3; in free form or in acid addition salt form.

The compounds of formula | can exist in free form or in acid addition salt form.
Pharmaceutically acceptable (i.e., non-toxic, physiologically acceptable) salts are preferred,
although other salts are also useful, e.g., in isolating or purifying the compounds of this
invention. Although the preferred acid addition salts are the hydrochlorides, salts of
methanesulfonic, sulfuric, phosphoric, citric, lactic and acetic acid may also be utilized.

The compounds of the invention may exist in the form of optically active isomers or
diastereoisomers and can be separated and recovered by conventional techniques, such as
chromatography.

Listed below are definitions of various terms used to describe this invention. These
definitions apply to the terms as they are used throughout this specification, unless
otherwise limited in specific instances, either individually or as part of a larger group.



The term"al kyl" refers to straight or branched chain hydrocarbon (b6ojllié 2003
., having 1 to 10 carbon atons, preferably 1 to 7 carbon atons, nost

preferably 1 to 5 carbon atons. Exenpl-@r-y al kyl groups include nethyl,

et hyl, propyl, isopropyl, n-butyl, t-butyl) isobutyl, pentyl, hexyl and the
i ke. The term "al kanoyl " refers to alkyl-C(O-. The termsubstituted

adarenty | gl BRI barelrfor R e T B 0
WheL e R|10 cEboaraions, preferablyl ¢ pe 7 daridnyatbis mest prefaiabiy 1 td&calﬁenaltdmmoyl ))
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S hydrggﬁm Plexyrandib fie. toget her represent C2C-al kyl ene;. The term "aryl"
preferably represents phen Subst i tut ed phenyl prefer abI y i s phenyl

substituted Hyeded alkamvle¥efersg}° allbC(Qubst i t ut ent s sel ected frome.g.
al kyl') al kOxyrhehaM%BsmnedtardaHaﬂgn%@w adahtdhity, qrem1 ' 81 5ag¥mahff,ers to

al kyl -O-. The term "hal ogen" or " refers to fluorine, chlorine,
br omi ne syhstitulegibyonewienare; fer eéamgla é\me 'supgiitutentsisplestest frrem@wl.cﬁah 8f bri dge
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bonded a a rHgTR e kRERD rbhesthk plgak. SBARRE BRohilsiie BT on ne
adamant ypheng! wbeﬁtetaattbwodﬂmdnmye gltwo, sulbstituients seleoteddrone epe alkgl, Bikoxg! at es
toaco(r)ﬁ)aiund of f rrulaﬁ_gf A or (Il BR HRN~ (I A RR HONNR (I

represents hydroxy, Cl-G al koxy,
C Ce- al kanonm“akoﬂSMMs(wamyl.QV\here R4 and R5 i ndependently are

Cl- C~al kyl henyl whi g ynspbs ut ed substituted b

Subst 1t ut ent TReEIeBEYeiOgers o et Tafefs o e, iaripy o, Gk et
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t oget her resent Csal k resents hydrogen; or R and KR
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phar maceuti call tabl acid addit] on S lt he co

i nvention may})‘t?éefgpggﬁ c&mka’n ?)'rt 2 HVENY |'5-P5‘l ?‘E‘é B‘ﬁB‘PH}g a

react i vewhereirytheenpstitoentdnrthd adamantyl isebhdddsrea baﬁqnmad onatrhetiplene
adjacent to a bridgehead. Compounds of formula | wherein the glycyl-2-cyanopyrrolidine
moiety is bonded to a bridgehead, the R’ substituent on the adamantyl is preferably 3-
hydroxy. Compounds of formula | wherein the glycyl-2-cyanopyrrolidine moiety is bonded at
a methylene adjacent to a bridgehead, the R’ substituent on the adamantyl is preferably 5-

hydroxy.
The present invention especially relates to a compound of formulae (1 A) or (I B)
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appropriate substituted am ne; nore particularly, for the preparatﬂcsnljgﬂ ?003

. the conmpounds of fornmula I, it conprises reacting a conpound of fornmulfal
OY~~\ ~" NIl awerein Yis a rea&- ve group (preferably a hal ogen
such as bromine, chlorine or iodine) with a conpound of fornmula I
NHZ(CHz)" - R II1l wherein Ris as defined above) and recovering the

The process 0 i nVenti on ec conventi'ona nner." For
exanpl ewhetecR campBsiimdepéndemtiynakeaCl-Cralkyl oe pbergtiwhich lis angubsBtutegiuerval ent s)

preferably 3 equival ents. o ri,pary~ag la L11. The reaction is
conveni 3“%‘@%@%3&“@8@%"% ﬁé‘eﬁﬁﬂﬁﬂg "@a@hﬁ‘héﬁ%m%eg g vent) such
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t enper at ur refer is O rom about , ahout refe tween
oo 0 CayBhe ArdIE LepiaseRts MORARLOLR N, ROGHRNCER TP enent BECRBE 1 om
t he reagd freefdtimdrun formnst aptidrinateuticalltasteptiiblecarid additidiesalt.e. 9. by ,
chromat ography. The starting materials may al so be prepared in conventional

manner. The qpRRRWipbENas of heMWentibh miabestepired ale: By Ryprbbessiviitpwi ng
two-step reaction schene: 0 6 JUN 2 05%4&STEPQE g‘?’éjP 2000~11 Y ~N

TFAA HN comprises goiipling adeactive d2-pyanopyegliding)erBpridmethyiene corprund with ane
pyrrol i %@Pgor@ha‘ QUbSufed dmie! hom BatiSlry Rordhe BrepafatioR bof ﬂbet@nﬂﬁﬁ:ﬁﬂy gi;a' i de

resul tant cogRNRCleol MM Rydoh Il CERH B 21-aliinBibA A ANPRCALE form

such as acetyl brom de or chloroacet’yl chl oride and a base 'suc
pot assi deimda bdtreemprises reacing alcempeund ohiermdladk i on conveniently is
conducted . in the presence of an inert, organic solvent, such as
tetrahydrofuran or a chlorinaﬁkd, al i phati c hydrocarbon such as nethyl ene
chloride) at a tenperatyre of |ffrom g 0 to about 25C, preferably at a

t enper at ure between abouX\O‘f abalit 15C. Step 2 concHrns the dehydration
of the conpound of fornmula ¥, prBpargd in Step 1) with 1 to 2 equivalents
of trifluoroacetic anhydride (TFAA). |The dehydration preferably is

wherein Y is a reactive group (preferably a halogen such as bromine, chlorine or iodine)
with a compound of formula Il

NHx(CH,), -R m
wherein R is as defined above, and recovering the resultant compound of formula | in free
form or in acid addition salt form.

The process of the invention may be effected in conventional manner.
For example, the compound of formula Il is reacted with 1 to 3 equivalents, preferably 3
equivalents of a primary amine of formula lll. The reaction is conveniently conducted in the
presence of an inert, organic solvent, such as methylene chloride or a cyclic ether such as
tetrahydrofuran. The temperature preferably is of from about 0° to about 35°C, preferably
between about 0° and about 25°C.

The compounds of the invention may be isolated from the reaction mixture and
purified in conventional manner, e.g. by chromatography.

The starting materials may also be prepared in conventional manner. The
compounds of formula Il may be prepared by the following two-step reaction scheme:



conducted in the presence of an inert, organic solvent such as 06 JUN 2003
. tetrahydrofuran or a chlorinated, ali phatrc hydr ocar bon such as net hyl ene
chloride, at a tenperature of from abedt 0 to about 25C, preferably at a

t enper ature between about O and about 15C. Insofar as its preparation is

not particularly described herein, a conpound used as starting material is

known or may be pregsped from known conpounds in sfTRNNEer or

anal ogously to knowr—ret hods or anal ogously to rret descri bed in the

Exanpl e. For exanple, the primary am ne conpeynds of formula Il are known

and may be pri@pared by progedures docu@ented In the literature, for

exanpl e, Khi -Farm Zh. §$986) 20(7), 810 Finally, conmpounds of the
e

i nvention ars& Xm,'_ger ogtar d in the as _a salt thereof if
salt folNAg>groups ar : Oorrpoun%é of]the i nB&M4i on havi ng_basi ¢
groups ca be convert—eel—-r—n-t—o—a:c-?d addi ti W I

phar maceut rcally acceptable acid addition salts. L &g orned, for

exanpl e, i norgani ¢ aci ds) such asym neral acids, for exanple sulfuric
acid, a pho horic or hydrohalic acid, or with organi c carboxylic acids.
Preferred are salts formed with hydrochloric acid. 0 6 JUN 2003 -5 In

view of the close relationship between the free conpounds and the conpounds
in the form &tep hinvolvesthesreagiiemeitbe pyrelisinecnfdermula Mowith a stightenalar t hi s
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t her apeumth:akd 2 eqtﬁrf/aems\oetrﬂlmbmabeﬁn‘ ardydideo(JUrAAR).0Thé delngdration, preferably is
phar maceut i I cceptahbl e, acid additiaq a further
brbod neiidagi n REFERAR 51 AT st BidsbieTaueal dnehaSiSvetduBn s B ondi ti ons
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of about 0° to about 25°C, preferably at a temperature between about 0° and about 15°C.

Insofar as its preparation is not particularly described herein, a compound used as
starting material is known or may be prepared from known compounds in known manner or
analogously to known methods or analogously to methods described in the Example.

For example, the primary amine compounds of formula lll are known and may be
prepared by procedures documented in the literature, for example, Khim. -Farm. Zh. (1986),
20(7), 810 -15.

Finally, compounds of the invention are either obtained in the free form, or as a salt
thereof if salt forming groups are present.

Compounds of the invention having basic groups can be converted into acid
addition salts, especially pharmaceutically acceptable acid addition salts. These are
formed, for example, with inorganic acids, such as mineral acids, for example sulfuric acid,
a phosphoric or hydrohalic acid, or with organic carboxylic acids. Preferred are salts formed
with hydrochloric acid.



such treatnent a therapeutically effective anmount of a compound of G(BrdlUNaZUM
.| above, or a pharmaceutically acceptable acid addition salt thereof. The
present invention also relates to the-®se of a conpound according to the

i nstant invention or a pharmaceutically acceptable salt thereof e.g, for

t he manufacture of a nedicanment for the prevention or treatnent of di seases
or condi ti ong, @&g oF thal GsseeldtioRSIRY %b%ejanMgt]rge t@%mPB’%ds\éndﬁﬁe cBMp6&HdRdN

above, ali of the conpounds of fornula |, elr correspondi ng

phar macthetipaniof theiseliptwhsanevaca gomaewnd ishelered o indhis coatextyp dofrespandisiot i ng
DPP- 1 V. | b f { , W, pondi ng
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of test u i i hij P- LV " human col oni ¢ carci noma
cel | ex{1 ?&;rgfb%, Bl%ﬁglhﬁﬁr?g‘tné rggﬂ“gﬁlgéj S(L:éa{rf%ﬁh%'yrg&%tgfh?a I he Caco-2 was obtai ned
from t he AnmefThednstantjireveBtion alse iailidesqhaimadedTiCl compositipns, Brfexample, uséfubn of

th I'Ls, o P- 1\ ' l.shed i bed b
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(1993). Cell extract is prepared fromcells solubilized in IO Tris HCl)
0.15 M REegrtalye gg %qd!‘ﬁ!‘séﬁﬁ'a?fﬁﬂﬁ-n, 0. 5% noni det - P40, pH 8.0, which is

centrifuged at 35, 000 for,.30 m.n. at 4C. to renpve cell debris.. The assa
is c olndﬂgt ed?%ﬁt"b%nﬂ“r‘ﬁ Cﬁ!{“g'&}nﬂ?i 'P’?{E@td""er@% pfﬂYI‘Q\é?@dQe‘th GgE‘bfbﬁ'"Sr ot eiS ?\ , d
di | ut ed gppP-py £l .sirgaé&rrlmis%rinbaé d¥hainfhafmsriedon shéd trédmer HerdpetfitalpH 7. 4.

140mM NaCl, 10 K % bovi ne serumal bumn) to mcrotiter plate wells.
After aeBgctiveramountohatcopipornd ohigmmulaperapharmaceyticalhracaeptakle acid addition ed
by addi rgid¥éoof 1 nMM substrate (H Al ani ne-Proline-pNA, pNA is
p-nitroaniline). The reaction is carried out at_roomtenperature for 10

m nutes af t eriN@rRheramrodimant, e ipgpntiavestion pravidesd methad of freatinsi d i s added
to stop dohaitibRAletiRfed BEBPPAYTRIALNES C%Frci)éi%%éd}l\lﬁihlslkr@?‘i@g rRSmmal iN'neg;giG% tions

and the assay buffer volune is reduced andard curve ree
p- ni t r odtichitieatment gdheiepewdtirally pHectyesowunhpishrempeims of formulecl aharei of aassay

buffer. pﬂ&ﬁnﬁb@d{ﬁalﬂﬁé&%ﬁﬁaﬁ% dcid Lad6EY safledess.used for interpol ation of

substrat'e consunption (catalytic activity in nnoles substrate cl eaved

/'min). The engpabibedtineatish ZisBF6ialds tHRAPE &% @ﬁﬁgjﬁ@%@&f@%g‘t{g&e?ﬁ%%\e?t

Mol ecul ar Devices W Max mcrotiter plate reader. e potenc
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The abi |¢levated lavals of ¥FolYads of fornula |, and their corresponding

pharmaceutically acceptable acid addition salts, to inhibit DPP-1V may al so
be denonst r at Agingica Pngfl efribe spmpeurdsurt ferguda k; eng theirorrespapiing v

acti vi t yphdimBeeRidafdeceplabhl AGHBAGTN SitsMdrefuiseful in inhibiting DPP-IV. The ability
of the compounds of formula I, and their corresponding pharmaceutically acceptable acid
addition salts, to inhibit DPP-IV may be demonstrated employing the Caco-2 DPP-|V Assay
which measures the ability of test compounds to inhibit DPP-IV activity from human colonic
carcinoma cell extracts. The human colonic carcinoma cell line Caco-2 was obtained from
the American Type Culture Collection (ATCC HTB 37). Differentiation of the cells to induce
DPP-IV expression was accomplished as described by Reisher, et al. in an article entitied
“Increased expression of intestinal cell line Caco-2” in Proc. Natl. Acad. Sci., Vol. 90, pgs.
5757-5761 (1993). Cell extract is prepared from cells solubilized in 10mM Tris HCI, 0.15 M
NaCl, 0.04 t.i.u. aprotinin, 0.5% nonidet-P40, pH 8.0, which is centrifuged at 35,000 g for 30
min. at 4°C. to remove cell debris. The assay is conducted by adding 20 g solubilized



nodi fied version of the assay described by Kubota) et al. in an argiE:IJUN 2003
.entitled "I nvol venent of dipeptidylpeptidase [V in an in vivo immune
response” in din. Exp. Imunol., Vol .89, pgs. 192-197 (1992). Briefly) 5
NI of plasma are added to 96-well flat-bottommcrotiter plates (Falcon),
foll owed by the addition of 5 NI of 80 mMM MO 2 in incubation buffer (25

hubat C8fP-aPrBBnilitiA SRR of Daketoadtey buget [l G HOBHAM: 11 on

of 10 Ny4GHMINEDEG NP KB o5 bodiRdsaium ABuRin) toMiGoner piatesvells. After a 60
(H-dycine-Proline-AMC, AMC i s 7-am no-4-nethyl coumarin). The plates are
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N R e aS heeSbudtt Chish iRttt 418 nARcHRY el ¥ o0 Pl aiions sRERME T
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rom o-pol nt, oSe-respo e curves using a ar anet er oqgl sti C ncti on.
The 't of PobRTse FRSVGRMENBY; Lie, SRIPaR i atIAANORA R FleastrnahsorenEn ) 405 I oo rma
DPP- 'V (i Mefeculet Deviced: U\ MaxtmiBrofifex plaPreaden Vview of their ability to

inhibit DPP-1V, the conpounds of forrmula |I) and their correspondi ng

phar maceut i cgthe)potéricyiitane &s@@tbrﬁ%@ﬁﬁb?alsww inhibitafsCexifredsed dsnClyl Bat i ng
conditions nediated by DPP-1V inhibition. Based on the ahove and fi ndings
in the Ilcdlalgdfrem Bojnd, dassaesranse icHEves NeingAdrparsmeteliledisticduactioBr ei n are
useful in the treatnment of conditions such as non-insulin-dependent

di abet es el | ihefellovdpg HrsoMas)obiaieed:ny | all ograft transpl antation and

cal citoni n-osteoporosis. In addition) based on the roles of glucagon-I|ike

peptides (such as GLR: S ir _association with DPP-|V
inhibition) it is exgected td@ahpbthsd CONPOUNGRcEPRALhM)ET €i n arfe usef ul
for exanple) to prodyce a sedative or anxiplytic

Ex. 1 35+1.5

Ex. 4 8

The ability of the compounds of formula 1, and their corresponding pharmaceutically
acceptable acid addition salts, to inhibit DPP-IV may also be demonstrated by measuring
the effects of test compounds on DPP-|V activity in human and rat plasma employing a
modified version of the assay described by Kubota, et al. in an article entitled “Involvement
of dipeptidylpeptidase IV in an in vivo immune response” in Clin. Exp. Immunol., Vol. 89,
pgs. 192-197 (1992). Briefly, 5 pl of plasma are added to 96-well flat-bottom microtiter
plates (Falcon), followed by the addition of 5 pl of 80 mM MgCl, in incubation buffer (25
mMHEPES, 140 mM NaCl, 1% RIA-grade BSA, pH 7.8). After a 60 min. incubation at room
temperature, the reaction is initiated by the addition of 10 pl of incubation buffer containing
0.1 mM substrate (H-Glycine-Proline-AMC;AMC is 7-amino-4-methylcoumarin). The plates
are covered with aluminum foil (or kept in the dark) and incubated at room temperature for
20 min. After the 20 min. reaction, fluorescence is measured using a CytoFluor 2350
fluorimeter (Excitation 380 nm Emission 460nm; sensitivity setting 4). Test compounds are



effect, or to attenuate post-surgical catabolic changes and hor morhf JUN 2003
. responses to stress, or to reduce nortality and norbidity after nyocardi al
infarction,or in the treatnent of condytions related to the above effects
whi ch may be nediated by GLP-1 and/or G.P-2 |evels. Mre specifically, for
exanpl e, the conpounds of fornula I, and their correspondi ng
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chal | er&%sﬂﬁptl&?(dﬁftw&‘ﬁvhﬂn' dibs Qutss%te%éuamedvrﬁw Agmﬁqiwarmu&he
foll owing neth rague-Dawl ey rats that had been fed a high fat
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|nCIVC of 1 g/kg was adm ni stered 30 m nutes after
tes-{@w%@lnﬁgb rec? \%in?'ﬁto the stomach of the test animals. Bl ood
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(IRI) oncentratlons and prasme DPP-ITV activity. pPrasna |nsunrr evet

wer e agsayed by EX Houbl e aijti body ra?d?&%’runoassay (RIA) methdllusi ng a

speci fi 3 The
RI A hag tectlon of 6.5 U/m_vmhlntra- dﬁdlnter-aJsay
vari ati 2 : of

t he control ani mal s. Upon oral adni ni stratlon each of the corrpounds t est ed

anpl i fied thg, gianlof thahsabiftp1d RRBRTSEP- wﬂtﬁ@c&ﬁﬁomswdmt LN 8REMeid N 0l ucose
tolerance in the insulin resistant test ani m 'l ow ng results were

obt ai negorrespepdinghasnacsisically aoseplable avid pdditien salts| arvsefu indreatiggos The
preci se cgofifisHz Mbdibied BATPPYN Shhitiifior. M848¢d%r the 2BEve B findiRG< RIRE didste,

it is expected that the compounds disclosed herein are useful in the treatment of conditions
such as non-insulin-dependent diabetes mellitus, arthritis, obesity, allograft transplantation
and calcitonin-osteoporosis. In addition, based on the roles of glucagon-like peptides (such
as GLP-1 and GLP-2) and their association with DPP-IV inhibition, it is expected that the
compounds disclosed herein are useful for example, to produce a sedative or anxiolytic
effect, or to attenuate post-surgical catabolic changes and hormonal responses to stress, or
to reduce monrtality and morbidity after myocardial infarction,or in the treatment of conditions
related to the above effects which may be mediated by GLP-1 and/or GLP-2 levels.

More specifically, for example, the compounds of formula 1, and their corresponding
pharmaceutically acceptable acid addition salts, improve early insulin response to an oral
glucose challenge and, therefore, are useful in treating non-insulin-dependent diabetes
mellitus. The ability of the compounds of formula I, and their corresponding
pharmaceutically acceptable acid addition salts, to improve early insulin response to an oral
glucose challenge may be measured in insulin resistant rats according to the foliowing
method:

Male Sprague-Dawley rats that had been fed a high fat diet (saturated fat = 57%
calories) for 2-3 weeks were fasted for approximately 2 hours on the day of testing, divided



pharmaceutically acceptable acid addition salts, to be enpl oyed fq]rﬁ IIUN 2003
. treating conditions nediated by DPP-1V inhibition depends upon severa
factors, including the host, the naturg-.and the severity of the condition
bei ng treated, the node of adm' nistration and the particular conpound

enpl oyed. However i n general, condi tions nediated by DPP-1V inhibition are
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addi ti o¥e&&PY'8NeHuy be formulated into enteral and parenteral
pharmaceuti cal conpositions containi ng an arrount of the active substance
that is effectjwe=tor—troatiiag—rconditlonc—rpei-at-ac-by-DPD | i nhi bition,
such conposi tijpganmipound t dosage
pharmaceutical]y acceptable carrfier. The conpounds of fornmnu
t hose of each pf the subscopes tr@rwo'f“% each of the exa |
adm ni st er ed | rermantorertecarypure—form{e—g——ee—>98%Preferably >99%

or together w Eh the BEx.1enantidner, e.g., if4%acenic form | The above
dosage ranges gpnounde of forml ol _Laxg di ng t he anount
of the _R enantiomer). The follow ng exanpl es show represent ative conpounds
enconpassed %@t his invention and their synthesis. ver, it _should be
clearly under$edvecisedesagedsy the eompeunsds:qf derawlak and m%rtqoarresmnclm y. Exanpl e
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N N A Am noadanmant ane- 3- ol ht nodifications to synt hesi s
found | ri“%ﬂ@tﬁﬁ by BFfAV mh'b“(OI\QFP?PUQBqu) severy fal@°fsn'§9|uﬁ@gdg%BOSlT@Ga'aM@| dly
stirr ed’anﬁltﬁé‘ée\?é?ﬁ&r Gﬂhe rcbﬁénﬁon béﬁg Wabfdd, Hy &\bé‘éiof‘adﬁﬁrHi%ﬁaMn aritihe Wa&ﬁh%
sul furic acid 96% m_, I? and 65%nitric acid (21.0 nL; 217.0
mol ) | SoEPReEAd em egltlpmvm gensral] copriiipnstadiaied 8y RAP-(olobipition ares nal |
por ti onsskiielPledtcd Wheh- 3 conl?PoirS f&rﬂﬂ& I, Pa UQﬁé‘sa%ﬁ pfgﬁhﬂﬁ@é&ﬁcally

hydr ochl ori de "addi ti on, oécurs an action
acceptable acid addition salt is admlnrs’tere enterally, e.g., orally, or parenterally, e.g.,

a | (including
bl es) may be

intravenously, preferably orally, at a daily dosage of 0.002-5, preferably 0.02-2.5 mg/kg
body weight or, for most larger primates, a daily dosage of 0.1-250, preferably 1-100 mg. A
typical oral dosage unit is 0.01-0.75 mg/kg, one to three times a day. Usually, a small dose
is administered initially and the dosage is gradually increased until the optimal dosage for
the host under treatment is determined. The upper limit of dosage is that imposed by side
effects and can be determined by trial for the host being treated.

The compounds of formula 1, and their corresponding pharmaceutically acceptable
acid addition salts, may be combined with one or more pharmaceutically acceptable carriers



slightly exothermc. This bubbling) yellow solution is stirred at 6eJURt 703
~tenperature for about 2 hours and then at roomtenperature for 30 hours.
This clear, light yellow reaction is ¢%en poured into about 100g of ice and
the resulting solution is clear green-blue. The solution is placed in an
ice-water bath and allowed to stir for 30 m nutes. Approxi mately 550g of
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ninad
45" m nuenitonsmediatad by BPF-Y IphibRioRetiehmosmRosijons inniisigeage fermuand suchnal
two hougsmadsitiohe BokrPRRRG Al pHafmaddiftichRAtdcepiabiecaritgh filtered to renove
potassiumsalts and the filtrate is dried over Na2S04. The Na2S04 is then

removed via fhé Eéﬁ%@@ﬂs@é%ﬁg@l@ﬁm%@gﬁgﬂ Eadrt 61ah& siiSscRpES th reof and
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t he aqueous [Thy éollowing éxamplessstev teprasentative cempgundsancampasdatbyctbisbi ned
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cyanopy puioses ofllugtratioy ehlyow solid. C. Pyrrolidine.

1- ~y(3- hydroxyr-1-adamant yl ) am no] acet ~rl -2 ~ano-, {9S) 0 6 JUN 2003 -11
To a heterogeneous solution of the HLLgA conpound (1-am noadamant ane- 3- of
(5.80g,34. 7mmol ) in CH2Cl z (68. Om) d 9.6g (69mmol) of K2C03. This
het er oge PgRdIRIing, X (B-ydréxyt adarmastyRsminb]aebtyi-2-eyawd-gS) bat h and a sol ution of
3.0g (I 7mmol) of the title B compound (1-chl oroacetyl -2-cyanopyrrolidine)
dissolved in 25.OnlL of CH2ClI 2 is added dropw se over a period of 30

m nutes. The resulting mxture is stirred for 2 hQqurs at CoC and at room
tenperature for 6 days. The reaciyeg i s then con?\ttrated to obtain a
yel | ow pasty material which is 1{@ efl on @i licg’ gel enploying a

SI M5/ Bi ot age Fl ash chr omat o4iQ , angl a A% sol ution of nethanol in
nmet hyl ene chl ori de as the el ue N yi el heNti t Ze conmpound in free base
formas a white crystalline solid (nelting poi 38C-1400C, ' 3CNVR (ppm
=119.59). Exanples 2 to 12 The foll ow ng conpounds are prepared anal ogous
to the nmethod of Exanple 1 (especially Step O: 0 6 JUN 2003 -12 4 92-94

(HCl) 0 o c HIlI ~N N_ Pyrrolidine,
1- [ (3- ngt handadfdineieyd-HbpM noJ acetyl ] - 2-cyano-, ()

Slight modifications to the synthesis found in Khim. -Famm. Zh. (1986), 20(7), 810 -
15, may be used.

To a rapidly stirred, clear and colorless, ice-water chilled mixture of concentrated
sulfuric acid 96% (210 mL; 3,943 mmol) and 65% nitric acid (21.0 mL; 217.0 mmol) is added
21.0g (112.0 mmol) of 1-adamantylamine HCI (99%), in small portions over 30 minutes.
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1-[[[3-[[(t-Dbutyl am no)carbonyl ] oxy] - ladamantyl ] am no] acetyl]-2-cyano-, (S)

6 ~ 212-214/ 1 ~ (HAd) HH ~H a -10 -
Pyrrolidine, 1-[[[3-[[[ (4-nmet hoxyphenyl)am no] car bonyl ] oxy] - 1-adamant yl ] am n
o] acetyl]-2-cyano-, (S 0 6 JUN 2003 -13 7 205-207 armi | o (HC) N ~ H

O ~~H . o . . .
11T 5UpbR shEhiyaming huchechloride addiiop, ikt byShing cogs and e esstiey
N[" CsllgbIRy edthgmac.pThis bbb, §elgnpsdllitidrds stiitdd aHyge-wakerdemperature for

1- 5- t yl 3C NVR
gI’E)[I[(:)) u(r?)ﬁr%i iﬁ%n a}f }@_ﬁlm nr%i)g %5.{}%/ H 3@@&? %% his glslzr SIaght Jellow reactlogm
1-T[(3- m pourstyinfo atsbard 00y loj ieaiand e rtsultihg 2olatiomis-cledr Green-blus. ~uUN 2003 - 14
10 o Chirai 148-150 N~ o (HCl) NOHN ~\ N \ Pyrrolidine)

1- [[Eg [[[(cg:w?s@pma@gig,)mmemhmrlémwaie}bawan&aldma%Siur]fanamlﬁimfx@é yl]-2-cyan
O_ , -

) Approximate|y 5509 of 89% pure P{d_'I-?(g 7‘{\| mol) Is'\{hen added in small portions over 45
minutes. During this addition, the reaction is exothermic; reaching 80°C and producing
copious amounts of brown NO, gas. By the end of the addition, the reaction is thick with
white solids (both product and salts). The resulting white paste is then poured onto a
buchner funnel/celite pad and washed with 1.2 L of CH.Cl.. The CH.CI; layer is then
extracted from the water layer and dried over NaaSO4. The solution is then filtered and
concentrated (rotovap/pump) to provide 1-aminoadamantane-3-ol as a white solid.

B. 1-Chloroacetyl-2-cyanopyrrolidine

To a mechanically stirred solution of 20.0g (180.0mmol) of chloroacetylchloride and
979 (0.70mmol) of potassium carbonate in 150mL of tetrahydrofuran is added a solution of
L-prolinamide 20.0g (180.0mmol) in 500 mL of tetrahydrofuran in a dropwise fashion over
45 minutes. This reaction is then mechanically stirred for an additional two hours at room
temperature. The reaction is then filtered to remove potassium salts and the filtrate is dried
over Na;SO,. The NazSO, is then removed via filtration and to this colorless filtrate is
added trifluoroacetic anhydride (25.0mL, 0.180mmol) in one portion. The reaction is then
magnetically stirred for 1 hour at room temperature and the resulting clear yellow/orange
solution is concentrated via rotovap. The excess trifluoroacetic anhydride is removed by
adding ethyl acetate to the concentrated oil and reconcentrating via rotovap. This removing
operation is performed three times.

The resulting oil is partitioned between ethyl acetate and water. The product is then
extracted into the ethyl acetate and the aqueous layer is then washed twice with ethyl
acetate. The combined organic layers are then washed successively with water and brine
dried over magnesium sulfate, filtered and concentrated to obtain 1-chloroacetyl-2-
cyanopyrrolidine as a yellow solid.

C. Pyrrolidine, 1-[(3-hydroxy-1-adamantyl)laminolacetyl-2-cyano-, (S
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, (S) 12 Chiral ['3C NWR (CN N group11419.31 0 ~~~ (pPm] o HN~ (HCl) N
Pyrrolidine, 1-[[(3-ethoxy-1-adamantyl)am no]acetyl]-2-cyano-) (S) (HC) =
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The procedure for the synthesis of
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0 6 JUN 2003 -18 The active ingredient is mixed with the lactose afich 0N 3003
of potato starch, and the m xture is noi stened using an al coholic solution
of the gelatin and granul ated by neans13f a sieve. After drying, the

remai nder of the potato starch, the talc, the magnesium stearate and the

hi ghly di sperse silica are adm xed and the mxture is conpressed to give

t abl et p70f—wei gttt mw
which, [i1f desired,| can be provided with breaki mg notchg¢s Tor finer

adj ust ent of the dose. 6 JWN 2003 WHAT 1S CLAI MED|KHCH1. A conpoupd of
formula I: 19 CN |, O@\ ein Ris substituted gdamantyl; and nfis O
to 3; i{n free farmo |n aci d '\ddiltion salt form | 2 _|A conpound accof di ng
to claim 1 of forrrulaa(l A) or B) R HII;cONNHwNNR~,J' (r B (1
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To a mixture of 1-am|noadamantane 3-ol (5 00 g; 30.0 mmol) and potassium

carbonate (6.20 g; 45 mmol) in 150 ml of tetrahydrofuran is added benzyichloroformate
(4.70 g, 33.0 mmol) in dropwise fashion over a 10 minute period. The mixture is then stirred
at room temperature for 2 h and then partitioned between ethyl acetate and water. The
product is then extracted into the ethyl acetate and the aqueous layer is washed twice with
ethyl acetate (100 mi). The combined organic layers are then washed successively with
100 ml of aqueous 2 N sodium hydroxide, water and brine, dried over sodium sulfate,
fitered and concentrated (rotovap/pump) to provide 1-benzylcarbamoyladamantane-3-ol as
a white solid in 85% yield.

To a clear solution of 1-benzylcarbamoyladamantane-3-ol (1.00 g: 3.32 mmol) and
tert-butylisocyanate (380pl, 3.32 mmol) in 30 mi of methylene chloride is syringe-added
trimethylsilyl chloride (20.0 pl, 0.17 mmol). This reaction is then stirred at room temperature
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i B alad b 0 ST L
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The procedure for the synthesis of 4-[[[(methoxyphenyl)amino]carbonyljoxy]-1-
aminoadamantane is essentially the procedure of 3-[[(tertbutylamino)carbonyl]oxy]-1-

aminoadamantane except in the second step where an equivalent of 4-methoxyphenyl
isocyanate replaces tert-butylisocyanate, 1,2-dichloroethane is used as solvent instead of
methylene chloride and the reaction is stirred at 50°C for 18 hours. The final amine
intermediate is provided as an oil.

The procedure for the synthesis of 3-{[(phenylamino)carbonyljoxy] -1-
aminoadamantane is essentially the procedure of 3-[[(tertbutylamino)carbonyljoxy]-1-
aminoadamantane except in the second step where an equivalent of phenyl isocyanate
replaces the tert-butylisocyanate, 1,2-dichloroethane is used as solvent instead of
methylene chloride and the reaction is stirred at 50°C for 18 hours. The final amine
intermediate is provided as a clear oil.

The procedure to make 2-aminoadamantane-5-ol is the same as in Example 1 except
that the starting material is 2-aminoadamantane instead of 1-aminoadamantane.

The procedure for the synthesis of the nucleophile 3-acetoxy-1-aminoadamantane is
essentially the procedure of 3-[[(tertbutylamino)carbonyljoxy}-1-aminoadamantane except
for a standard acylation of 1-benzylcarbamoyladamantane-3-ol using 1.2 eq of acetyl
chloride, 3.0 eq.of pyridine, 0.1 eq of 4-dimethylaminopyridine and 1,2 dichloroethane which
are all stirred at room temperature for 24 hours. The final amine is provided as a thick oil.
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The procedure to make 3-ethoxy-1-adamantylamine (a clear oil) is the same as for 3-
methoxy-1-adamantylamine except that iodoethane (1.3 equivalent) is used instead of
iodomethane.

Formulation Example:
Tablets, each containing 50 mg of active ingredient, for example, (S)1-[(3-

hydroxy-1-adamantyl)amino]acetyl-2-cyano-pyrrolidine, can be prepared as
follows:

Composition (for 10,000 tablets)

Active ingredient 500049
Lactose 500.0g
Potato starch 35209
Gelatin 8.0g
Talc 60.09g
Magnesium stearate 10.0g
Silica (highly disperse) 20.0g

Ethanol g.s.
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wherein R’ represents hydroxy, Cy-Cralkoxy, C-Cg-alkanoyloxy, or RsR:N-CO-O-,
where R, and Rg independently are C-C,alkyl or phenyl which is unsubstituted or substituted
by a substitutent selected from C,-C;alkyl, C,-C;alkoxy, halogen and trifluoromethyl and
where R4 additionally is hydrogen; or R4 and R together represent C;-Cgalkylene; and R”
represents hydrogen; or R’ and R” independently represent C,-Cyalkyl; in free form orin
form of a pharmaceutically acceptable acid addition salt.

3. A compound according to claim 1 of formula | selected from the group consisting
of:
pyrrolidine, 1-[[(3,5-dimethyl-1-adamantyl)aminc]-acetyl]-2-cyano-, (S)-;
pyrrolidine, 1-[{(3-ethyl-1-adamantyl)amino]acetyl]-2-cyano-, (S)-;
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pyrrolidine, 1-([[3-[[[(4- methoxyphenyl)am|no]-carbonyl]oxy]-1-adamantyl]ammo]acetyl]
2-cyano-, (S)-

pyrrolidine, 1-{{[(3-[[(phenyl amino)carbonyljoxy]-1-adamantyljamino]acetyl]-2-cyano-,
(S)+

pyrrolidine, 1-{[(5-hydroxy-2-adamantyl)aminc]-acetyl}-2-cyano-, (8)-

pyrralidine, 1-[{(3-acetyloxy-1-adamantyl)aminojacetyl]-2-cyano-, (S)

pyrrolidine, 1-{{[3-{[[(diisopropyl)amino]carbonyljoxyl-1-adamantyllamincjacetyl]-2-cyano-,
(S)~

pyrrolidine, 1-[{[3-[[[(cyclohexyl)amina]carbonyl]oxyl-1-adamantyljamino]acetyl]-2-
cyano-, (S)-; and

Pyrrolidine, 1-[[(3-ethoxy-1-adamantyl)amino]acetyl]-2-cyano-, (3)-;

or, in each case, a pharmaceutically acceptable acid addition salt thereof.

4. A compound according to claim 1 which is: pyrrolidine, 1-{(3-hydroxy-1-
adamantyl)aminojacetyl-2-cyano-, (S), or a pharmaceutically acceptable salt thereof.

5. A pharmaceutical composition comprising a compound according to claim 1 in free

form or in pharmaceutically acceptable acid addition salt form, together with at least one
pharmaceutically acceptable carrier or diluent.

8. Use of a compound according to claim 1 or a pharmaceutically acceptable acid

addition salt thereof for the manufacture of a medicament for treating conditions mediated by
dipeptidyl peptidase-IV inhibition.

7. Use according to claim 6 wherein the medicament is used for the treatment of non-
insulin-dependent diabetes mellitus.

8. Use according to claim 6 wherein the medicament Is used for the treatment of
obesity.



