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15BACKGROUNIR0G3743E | NVENTI ON Fi el d of the Invention PCT/URh@opusssent
invention relates to a series of substituted di hydro
benzocycl oal kyl oxynet hyl oxazol opyri m di nones. Mre specifically, the
present invention relates to a series of substituted

2- benzocycl oal kyl oxynet hyl - 2, 3-di hydro- 20 oxazol o[ 3, 2-a] pyri m di n- 7- ones.
This invention also relates to nethods of making these conpounds. The
conmpounds of this invention are allosteric nodul ators of netabotropic
glutamate receptors (mM3d uR), particularly, nd uR2. Therefore, the conpounds
of this invention are useful as pharnaceutical agents, especially in the
treatment and/or prevention of a variety of diseases including diseases
associated with the central nervous system 25 Description of the Art
Recently, there has been a consi derabl e anount of research involving
L-glutamate, which is the nbst abundant neurotransmtter in the central
nervous system (CNS). Mre specifically, L-glutamate nedi ates the ngjor
excitatory pathways in manmals, and is 30 therefore referred to as an
excitatory amno acid (EAA). Thus the receptors that respond to gl utamate
are known as excitatory anmino acid receptors (EAA receptors). Based on the
extensive research perforned lately it can be readily discerned that EAAs
are of great physiological inportance. Particularly, EAAs are known to play
arohe in several WO 2011/034830PCT/ US2010/ 048695 2 physi ol ogi ca
processes including |ong-term potentiation (learning and nenory), the
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20 oxazolo[3,2-a]pyrimidin-7-ones. This invention also relates to methods of making these
compounds. The compounds of this invention are allosteric modulators of metabotropic
glutamate receptors (mGluR), particularly, mGluR2. Therefore, the compounds of this
invention are useful as pharmaceutical agents, especially in the treatment and/or prevention of
a variety of diseases including diseases associated with the central nervous system.
25
Description of the Art
Recently, there has been a considerable amount of research involving L-glutamate,
which is the most abundant neurotransmitter in the central nervous system (CNS). More
specifically, L-glutamate mediates the major excitatory pathways in mammals, and is
30 therefore referred to as an excitatory amino acid (EAA). Thus the receptors that respond to
glutamate are known as excitatory amino acid receptors (EAA receptors). Based on the
extensive research performed lately it can be readily discerned that EAAs are of great

physiological importance. Particularly, EAAs are known to play a role in several



The netabotropic glutamate receptors (md uR) are a highly heterogeneous
famly of 15 glutamate receptors that are linked to nultiple
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WO 2011/ 034830PCT/ US2010/ 048695 4 phar macoki neti cs. For instance, in order
for the drug substance to be effective it nust interact suitably with
vari ous ewoymam3gssoduced in the body, including cytochr eoce/uR4d@0/0¢862y e or
CYPs, esterases, proteases, reductases, dehydrogenases, and the |ike.
Generally it is necessary that the conpounds that are suitable as "drugs"
must have good CYP-isozyne 5 interaction properties. Mire notably, it has
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are found to Be not only effective potentiators of nd uR2 but al so exhibit
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1, 1-di flyorapro t yl ., 2-fl uoroet hoxynmet hyl and
ethoxy-fﬂFF3%4%g¥¢@P$F¥g?§ﬁggag68?e the sane or different and independently
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and benzyl; or
another metabotropic glutamate receptor site. One strategy that has recently emerged involves

the discovery of allosteric modulators that do not bind at the glutamate binding site. An
allosteric modulator only works if the agonist (glutamate) is present at the orthosteric binding
site; thus, an allosteric modulator will only potentiate or block effects produced by the
15  presence of an agonist, but have no activity on its own. Such a strategy is believed to confer
greater specificity to desired pharmacological effects because they affect the normal
physiological activity of the agonist.
In addition, there is still a considerable interest in developing small molecule “drug
like” compounds that exhibit improved potency and modulation of mGluR2 as well as
20 improved brain penetration. There is also an interest in developing modulators of mGIluR2
that are devoid of typical side effects exhibited by typical and atypical antipsychotic
compounds, such as for example extrapyramidal symptoms including tardive dyskinesia,
weight gain, etc. It is also expected that allosteric modulators that exhibit improved subtype
selectivity will feature an improved pharmacological safety profile. It is further believed that
25 a selective modulator of mGIluR2 will also exhibit efficacy on cognitive dysfunction in
schizophrenia patients thereby improving working memory and positive symptoms.
WO02008/112483 discloses a series of 2-substituted-2,3-dihydro-oxazolo[3,2-
alpyrimidin-7-ones and 2-substituted-2,3,5,6-tetra-hydro-oxazolo[3,2-a]pyrimidin-7-ones,
which are allosteric modulators of metabotropic glutamate receptors (mGluR), particularly,
30 mGluR2.
In addition to exhibiting required allosteric modulation properties the intended drug
substance must also meet various “drug-like” properties including but not limited to good

adsorption, distribution, metabolism and excretion (ADME) properties as well as



25R3 and R4 taken together with the carbon atomto which they are attached
forma substituted or unsubstituted C3-C7 carbocyclic ring; and R5 and R6
are the swoeoowro3gssdf erent and i ndependently of each ot heCcTash@owestos rom t he
group consisting of hydrogen, hal ogeng (G -C4)al kyl and (G -C4)al koxy. WO
2011/ 034830PCT/ US2010/ 048695 5 I n addi tion, various enbodi ments of
this invention including pharmaceutical conpositions conprising various
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" ( Cl_CA)aallk pifsetivieopotentlatas ef tmGhl@\Zcbmtsalsmexihlhﬁ ompd)wgl SdrugShkm piopyrtieos her
derived e ons, such as (G -C4)al koxyet hoxy shal | be construed
accordiﬁ%ﬁgﬁmaiﬁﬁwer derived expression nmono- or di-fluoro(Gi-C4)alkyl

shall mean that one or two gi)viMaRYOFougRSNEERTION aced with 20 fluori ne.
Represent ati ve exanpl es of nonofl uoro(G -C4)al kyl i nclude fluoronethyl,

2-f | uor oet h- Thusyh aggordined ditbrsonedniion thery hre provifi¢digmapouids ofethh yérmad k. 1

-yl, 2-fluoro- 1 -methyl-eth- 1 -yl, 3 -flLuoroprop- 1 -yl, and the liKke.
Representatlve exanpl es of difluoro(G -C4)alky gﬁHQe dlfluoronethyl
2,2-difluoro-eth- 1 -yp, 1 N2-diKl uoro-geth- N , 1 -difluoro- eth- 1
-yl, 1 ,2- difluoro- 1 -Wethyerh- 19T, i org- 1 -nethyl-eth- 1
-yl, 1,3 difluoro pr op- d t'he 25I|" As used herein, the
expression " (C3-C7)cypl-oa " (C3- C7) car bogy: I|B4r|ng i ncl udes all of
the known cyclic radicdls. Representative exanpl €s of "cycloal kyl" or

"carpocyclic" includes withBut any linitation cyclopropyb cycl obutyl,
cyclopentyl, cycl ohexyl cycloheptyl and the |ike. Deri ed expr essi ons
such as cychﬂﬁﬁ&gxy or cycloalkyloxy", "cycl oal kyl oxyet hoxy",

"cycl oal kyl al kyl " cycloalkylaryl "cycl oal kyl carbonyl " are to be

const r ued acdbhds%@F? It should further be noted that the expressi on
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2-fluoroethyl and propyl;

20 R; is selected from the group consisting of hydrogen, methyl, fluoromethyl, ethyl,
2-fluoroethyl, propyl, 1,1-difluoropropyl, methoxymethyl,
2-fluoroethoxymethyl and ethoxy-1-fluoroethyl;

R; and R4 are the same or different and independently of each other selected from the
group consisting of (C;-Cy)alkyl, phenyl and benzyl; or

25 R; and R4 taken together with the carbon atom to which they are attached form a
substituted or unsubstituted Cs-C; carbocyclic ring; and

Rs and Rg are the same or different and independently of each other selected from the

group consisting of hydrogen, halogen, (C;-Cj)alkyl and (C;-Cj)alkoxy.



6 "Hal ogen" (or "halo") means chlorine (chloro), fluorine (fluoro),
brom ne (brono), and iodine (iodo). As used herein, "patient" neans a
war m bl ooslecdoranisweh, such as for exanple rats, mce, do@€T/USat19/048595 nea
pigs, and primates such as humans. 5As used herein, the expression
"pharmaceutically acceptable carrier” neans a non- toxic solvent,
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aci d, hydroxybenzoic acid, phenylacetic 20 acid, behzoic acid, oxalic
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di sbi nctljifecorns that are in rapid equilibrium comonly known as tautoners.

Representative exanpl es of tautomers include keto-enol tautomers,
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means substituted with one or nore substituents inde endently sel ected from
t he gr ouppeesHan stGsrige)erbgazelicdphhryd the sape agpaing epy(Cs-Ce)eycloalkyl”.

(C1_Co6) perfluoroal kyl, phenyl, hydroxy, -CO2H, an ester, an am de,

(G -Co)al koxy, (G -Cﬁ)thioalkyl, (G -Cﬁ)perfluoroalkoxy, -NH2, d, Br, |

F, CN, SF5, -NH1lower alkyl, and -N(lower alkyl)2, unless otherw se noted.
However, any of the other suitable substituents known to one skilled in the
art can al so be



20used in these enbodi nents. "Therapeutically effective amount” neans
an anount of the conpound which is effective in treating the naned di sease,
di sorder WO 200r3ig30on. The term "treating” refers to: (@PETASRMWIONRPIR

di sease, disorder or condition fromoecurring in a patient that may 25be
predi sposed to the disease, disorder and/or condition, but has not yet been
di agnosed as having it; (ii) inhibiting the disease, disorder or condition,
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condi ti dodin80idas, i n accordance with the practice of this invention there
I s provided a conmpound of the fornmula I: WO 2011/ 034830PCT/ US2010/ 048695 8

R2(1) wherei rf*S Hsqdshereip, gpatignt” means a warm fpjogded cipiragly Seeht A% ATt HEMBIoiys:
;?gg'yft | e Aot YAtOgfRea HTBL Ml pribl QT QBB MW marRt hY!, 52- Tl uoroethyl and
5 As used herein, the expression "pharmaceutically acceptable carrier” means a non-
toxic solvent, dispersant, excipient, adjuvant, or other material which is mixed with the
compound of the present invention in order to permit the formation of a pharmaceutical
composition, i.c., a dosage form capable of administration to the patient. One example of
such a carrier is pharmaceutically acceptable oil typically used for parenteral administration.
10 The term "pharmaceutically acceptable salts" as used herein means that the salts of the
compounds of the present invention can be used in medicinal preparations. Other salts may,
however, be useful in the preparation of the compounds according to the invention or of their
pharmaceutically acceptable salts.  Suitable pharmaceutically acceptable salts of the
compounds of this invention include acid addition salts which may, for example, be formed by
15 mixing a solution of the compound according to the invention with a solution of a
pharmaceutically acceptable acid such as hydrochloric acid, hydrobromic acid, sulfuric acid,
methanesulfonic acid, 2-hydroxyethanesulfonic acid, p-toluenesulfonic acid, fumaric acid,
maleic acid, hydroxymaleic acid, malic acid, ascorbic acid, succinic acid, glutaric acid, acetic
acid, salicylic acid, cinnamic acid, 2-phenoxybenzoic acid, hydroxybenzoic acid, phenylacetic
20 acid, benzoic acid, oxalic acid, citric acid, tartaric acid, glycolic acid, lactic acid, pyruvic acid,
malonic acid, carbonic acid or phosphoric acid. The acid metal salts such as sodium
monohydrogen orthophosphate and potassium hydrogen sulfate can also be formed. Also, the
salts so formed may present either as mono- or di- acid salts and can exist substantially
anhydrous or can be hydrated. Furthermore, where the compounds of the invention carry an
25 acidic moiety, suitable pharmaceutically acceptable salts thereof may include alkali metal
salts, e.g. sodium or potassium salts; alkaline earth metal salts, e.g. calcium or magnesium
salts, and salts formed with suitable organic ligands, e.g. quaternary ammonium salts.
As used herein, the term “prodrug” shall have the generally accepted meaning in the
art. One such definition includes a pharmacologically inactive chemical entity that when
30 metabolized or chemically transformed by a biological system such as a mammalian system is
converted into a pharmacologically active substance.
The expression "stercoisomers" is a general term used for all isomers of the individual

molecules that differ only in the orientation of their atoms in space. Typically it includes



R2 is selected fromthe group consisting of hydrogen, nethyl, fluoronethyl,
ethyl, 2-fluoroethyl, propyl, 1,1-difluoropropyl, nethoxynethyl,

2-fl uor oawbarymsidsyl and et hoxy-1-fl uoroethyl; PCT/US201RB486081 R4 ar e
the sane or different and i ndependentlry of each other selected fromthe
10group consisting of (G -C4)al kyl, phenyl and benzyl; or R3 and R4 taken
together with the carbon atomto which they are attached forma substituted

unS Ui Utike GRoffnC ARPARY Ll s |8 U B, 31000 AECub AT

dlfferent and eac F sel ected From the group

consi st i(agandibmey)lr ofédrere Inlaad @gmpour(c@ adCa)dahk b thadn(e@tloﬂpcalsdmnwo &5 Asore

al ready nentioned abov the compound of forpmula | nay be present as a salt
when sucYBBSEI Qe BQy stay adgjtfonally gxishps §&‘ISE€EGOE%9§ter% Opeer@HY Indagdet! ar e

part of d%&%éul%@%ﬁ%?te'xﬂ'ﬂ as geometrit NsdHier® KHQ@%E?”tSlﬁflla lg, ?elrflaghvg&{lb(%iz?ldg € this

conpoun nvent i n I S represente fornmu wher ei n:
Rl i 5 sahesntied rhayoeritthe agmouurecrrfrtsziosdri moreoftrubtyekl tygdistinatrgddmsl thaing-c eh hydid R2

and 1, 3-8 HIRD SPERYTY KRS 208 1IR30 ReISEg 0] oHtuD ¢ ROt RiaY o
the samg .y eghif ftﬁft@ﬂ&rs R@n 8“%%&% Ofm@@s%hoﬁﬁl@ertalﬁ&h&%t eghihé emhie
group consi sting o and propyl; or R3 and R4 taken t oget her
Wit h t headambon ettt ot tsotowhé (uhd¢rlsnnayd ghe @t sadhsdnor anc yoktoprsothytepf in any
cyel ObUtallropo(%trlo rcele?l oen%glsse({ \Imtgi;n tﬁlen gcope of the present invention.

10 The term “solvate” as used herein means that an aggregate that consists of a solute ion
or molecule with one or more solvent molecules. Similarly, a “hydrate” means that a solute
ion or molecule with one or more water molecules.

In a broad sense, the term "substituted" is contemplated to include all permissible
substituents of organic compounds. In a few of the specific embodiments as disclosed herein,

15 the term "substituted" means substituted with one or more substituents independently selected
from the group consisting of (C;.Cyalkyl, (C,.Ce)alkenyl, (C; Cs)perfluoroalkyl, phenyl,
hydroxy, -CO,H, an ester, an amide, (C;-Ce¢)alkoxy, (C;-Ce)thioalkyl, (C,-C¢)perfluoroalkoxy,
-NH,, Cl, Br, I, F, CN, SFs, -NH-lower alkyl, and -N(lower alkyl), unless otherwise noted.
However, any of the other suitable substituents known to one skilled in the art can also be

20 used in these embodiments.

"Therapeutically effective amount"” means an amount of the compound which is
effective in treating the named disease, disorder or condition.

The term “treating” refers to:

(1) preventing a disease, disorder or condition from occurring in a patient that may

25  be predisposed to the disease, disorder and/or condition, but has not yet been diagnosed as
having it;

(1)  inhibiting the disease, disorder or condition, i.c., arresting its development; and
(iii))  relieving the disease, disorder or condition, i.e., causing regression of the
disease, disorder and/or condition.

30 Thus, in accordance with the practice of this invention there is provided a compound

of the formula I:



5R5 and R6 are the sane or different and i ndependently of each other

sel ected fromthe group consisting of hydrogen, fluorine, chlorine,

brom ne, wotzhylo3assd et hyl . I n anot her enbodi nent @CTiUSRE0/0M86eRt | ON
t he conpound of fornula (Il) is having the follow ng substituents: Rl is
hydrogen or ethyl; 10R2 is hydrogen or nmethyl; R3 and R4 are each nethyl;
and R5 is hydrogen, fluorine or nethyl; R6 is hydrogen or nethyl.

As specific exanples of conpound of fornmuga (Il), the follow ng conpounds
may be 15enunerated wi thout any |imnitationss (CH.)

(S)-2-(1, 1-di met hyl -i nG
[ 3,2-a] pyrimdin-7- one; o
(S)-2-(6-brono-1, 1-di net - I Ndanf 5-yl oxynet
a] pyri mdin-7-one; R; R}

20(S)-2-(6-chl oro-1, 1-di et byl -i ndan- 5-yl oxynet hyl ) - 2, 3-di hydr o- oxazol o

[ 3,2- a]pyrimdin-7-one; 2 )
(S)-2-(6-fluoro-1, 1-di met hyl -i ndan- 5-yl oxynet hyl ) - 2, 3-di %ydro- oxazolo [3, 2-
a] pyri m di n- Avlgmen:

(S)-2-(1,1,6-trinethyl-indan-5-yl oxynet hyl) -2, 3-di hydr o- oxazol o

[3,2-a] pyri mnd]isrlr?g-or%i%one;

g ]S|)oy r2| Enld |1n d ;K‘]‘gl% g%’lkc‘tbc!‘ﬁﬁﬂftﬁé g}o% BGHE&BMJg)o‘f@ly@fo@&%‘rﬁetﬁylg ﬂﬁ&r@ﬁf&ﬂf%%@l? [3,2-
(S)-5-(1, 1-di f | uorbflperopthy) ar@-frapyls di met hyl - i ndan- 5-yl oxynet hyl ) - 2, 3-di hydr
ooxazol o[ 3, 2

-@lpyrimdin-7;one. and. .
30(S)-2- (1, 1-‘%4] 1%%1%%%%8 (TR gf%‘/‘P ggm{r}%ﬂf)hygm@g@ﬁg}elthg; Huefomytiwd.cthyl.

2-fluoroethyl, propyl, 1,1-difluoropropyl, methoxymethyl,

2-fluoroethoxymethyl and ethoxy-1-fluoroethyl;
R; and R4 are the same or different and independently of each other selected from the
10 group consisting of (C;-Cy)alkyl, phenyl and benzyl; or
R; and R4 taken together with the carbon atom to which they are attached form a
substituted or unsubstituted Cs-C; carbocyclic ring; and
Rs and Rg are the same or different and independently of each other selected from the
group consisting of hydrogen, halogen, (C;-Cj)alkyl and (C;-Cj)alkoxy.
15 As already mentioned above, the compound of formula I may be present as a salt when
such possibility exists. All forms of salts that can be envisaged are part of this invention.

In an embodiment of this invention the compound of this invention is represented by

formula (I1):
R
0 _N_ o ;@q%
N J..../O
R)\%/ N R/ R
i an
20 wherein:

R is selected from the group consisting of hydrogen, methyl and ethyl;
R, is selected from the group consisting of hydrogen, methyl, ethyl, propyl and
1,1-difluoropropyl;



oxazol o[ 3, 2-a] pyri m di n-7-one. Mre specifically, the follow ng conpounds

are enunerated as conpounds of fornmula WD 2011/ 034830PCT/ US2010/ 048695 10

(S)-2-(6-Wburorio34880, 1 -di met hyl -i ndan-5 -yl oxynet hyl ) - PC3/0Sdétlpdscos oxazol o

[3 ,2- a]pyrimdin-7-one; (S)-2-(6-bremp- 1 , 1 -dinethyl-indan-5

-yl oxynet hyl )-2,3 -di hydro-oxazolo [3 ,2- a]pyrimdin-7-one; 5(S)-2-( 1, 1
,6-trinmethyl-indan-5 -yl oxynethyl)-2 , 3 -di hydro-oxazolo [3 , 2-

a] pyrim din- 7R éﬁ?ﬁp ﬁﬁlg(s}%)[fe B ﬁﬁ}“er&F §8& %d’ege]]nden ofjéa'gﬁ fhek ’sé.lQr#@t{"frémt e,

-yl oxynet hyl ) ydr o- oxaz pyrimdin-7-one. 1 n anot

enbodi nment, the caompguewhssiing bfmethlyigeﬂtyil@mdpmpy]berrepr esent ed by formul a
10111 : V\/nereln RL is selected fromthe group consisting of hydrogen,

met hyl and etiwand Rs taken together withgheicarbep aiwp gwhich thayraee gifasher! i sting of

hydr ogen, nethyl, C‘;%%}S%Or%’épgﬂée réir Cé?pog gllfélltl%ghgpr opyl; R3 and R4 are the

sanme or different er sel ect ed fromthe group
cons$ sti ng ofRyvedRelare &temyﬂneandifmrmythd 1rrdepé%31eanh5doﬂ:€hchaﬁ&n s&lexgﬁt frem tia¢ t h

the carbon atomto which they are attagched form.c p c] opytyl or
cycl opentyl ring; SAtP SRR af hagiraa. {1HRr s RRIOERC, Smm’? e%?thaﬁ%ﬂ )
i ndependent | Wn%%oﬁé?@m%ﬁiﬁ{eﬁgf ! ﬁgzeﬁt'i&mh%% mpoy nd of Qlfﬁrh%'v t'HS of

hydr ogen, fluorine, chlorine, bromne, nethyl et hy conpound of

f or mul af()]1d>W1)ngcsahstmﬂ163m present in the formof a salt; al | such forns are
part of this n\éﬁ(;[ I'n an embodi ment of this invention the
conmpound of f ¥ OE?I}‘PY)eﬂil%l havi ng: 25R1 i s hydrogen or ethyl;

10 R; is hydrogen or methyl;
R; and R4 are each methyl; and
Rs is hydrogen, fluorine or methyl;
Rs is hydrogen or methyl.
As specific examples of compound of formula (IT), the following compounds may be

15 enumerated without any limitations:
(S)-2-(1,1-dimethyl-indan-5-yloxymethyl)-2,3-dihydro-oxazolo[3,2-a]pyrimidin-7-
ong;

(S)-2-(6-bromo-1, 1-dimethyl-indan-5-yloxymethyl)-2,3-dihydro-oxazolo[3,2-
a]pyrimidin-7-one;

20 (S)-2-(6-chloro-1,1-dimethyl-indan-5-yloxymethyl)-2,3-dihydro-oxazolo[3,2-
a]pyrimidin-7-one;
(S)-2-(6-fluoro-1,1-dimethyl-indan-5-yloxymethyl)-2,3-dihydro-oxazolo[3,2-
a]pyrimidin-7-one;
(S)-2-(1,1,6-trimethyl-indan-5-yloxymethyl)-2,3-dihydro-oxazolo[3,2-a]pyrimidin-7-

25 ong;

(S)-2-(1,1-dimethyl-indan-5-yloxymethyl)-6-cthyl-2,3-dihydro-oxazolo[3,2-
a]pyrimidin-7-one;
(S)-5-(1,1-difluoro-propyl)-2-(1,1-dimethyl-indan-5-yloxymethyl)-2,3-dihydro-
oxazolo[3,2-a]pyrimidin-7-one; and

30 (S)-2-(1,1-dimethyl-indan-5-yloxymethyl)-5-methyl-2,3-dihydro-
oxazolo[3,2-a]pyrimidin-7-one.

More specifically, the following compounds are enumerated as compounds of formula

(ID):



R2 is hydrogen, nethyl or 1,1-difluoropropyl; R3 and R4 are each nethyl;
and R5 is hydrogen, fluorine or nethyl; R6 is hydrogen or nethyl. WO

2011/ 034830R0T/0383010/ 048695 11 As specific exanpl es of pCharSecaopesensl of
formula (111) without any limtation,iche foll ow ng conpounds are

enuner at ed:

(S)-2-(5,5-dinethyl-5, 6,7, 8tetrahydro-napht hal en- 2-yl oxynet hyl ) -2, 3-di hydr

ooxazol o[ 3, 2-@] pYkidndi A-171; 1 e A A ) )

5052 (5. 5 ot by ofd T iy indancs-vioymp 2. divdioconszalofdds 6 oy - 2
, 3- di hydr o- eqprohidj837-0na] pyri m di n- 7- one

(S)-2-(5,5,8,8-tetranet hyl-5, 6, 7, 8-tetrahydr o- napht hal en- 2-yl oxynethyl )-2, 3
- di hydr ooxaz cflsb[ztﬁiﬂ%‘}lﬁw]i'ijr’inéﬁtwl'?n‘éﬂ?es,'yg)r’fdmeglyl)'fb'dn‘ydro'oxamlo[3ﬁ'

(S)-5-(1, 1-difi, HhRiRFQRY¥L) - 2- (5, 5-di met hy1-5, 6, 7, 8-t et rahydr o- napht hal en- 2
- 10yl oxynet hy # 2, ch di%ﬁy’dr 0- oxazol o[ 3, 2-a] pyri m di n-7- one. In

anot her enbodBSiBA1, Igd-trintBylFindensiytoxynteliey] e fabluyitdo-okazohe[8, 2+ perhidim 7ean be
represented by formula I'V: R2(1V) wherein: 15Rl1 is selected fromthe group
consi sting of'™ydogen, nmethyl and ethyl: R2 is selected fromthe group
consi sting of SRy e QaRRe-|MElMy1ShANL5-y REOMHLyAEs binkdfl-basglgppopy! ; R3
and R4 are th(epscatme or different and 5|F4§’e8endg§tl’y of “each ot her sel ect ed
fromthe grouwgpwonslisfiong of nethyl, ethyl and propyl; or 20R3 and R4 taken

Loget her wi L1} e, CALRONLALOMLO MALE, LRRX 1.543) LaThed QLI ES ORLEPY!

10 I1I:

Rs

O N
Y\O>"llll/o R6
N

R; R/ R,
R2

R is selected from the group consisting of hydrogen, methyl and ethyl;

(111

wherein:

R, is selected from the group consisting of hydrogen, methyl, ethyl, propyl and
15 1,1-difluoropropyl;
R; and R4 are the same or different and independently of each other selected from the
group consisting of methyl, ethyl and propyl; or
R; and R4 taken together with the carbon atom to which they are attached form
cyclopropyl, cyclobutyl or cyclopentyl ring; and
20 Rs and Rg are the same or different and independently of each other selected from the
group consisting of hydrogen, fluorine, chlorine, bromine, methyl and ethyl.
The compound of formula (III) can also present in the form of a salt; all such forms are
part of this invention.
In an embodiment of this invention the compound of formula (IIT) is having:
25 R; is hydrogen or ethyl;
R; is hydrogen, methyl or 1,1-difluoropropyl;
R; and R4 are each methyl; and
Rs is hydrogen, fluorine or methyl;

Rs is hydrogen or methyl.



R5 and R6 are the sane or different and i ndependently of each other

sel ected fromthe group consisting of hydrogen, fluorine, chlorine,
brom ne, wethylo3assd et hyl . The conpound of fornmula (1V)Pcarsalivom4gspesent in
the formof a salt; all such fornms ara 25part of this invention. In a
further enbodi ment of this invention, the conmpound of formula (I1V) is
having: Rl is hydrogen; R2 is hydrogen; R3 and R4 are each nethyl; and WO
2011/ 034830PGY{ LiS2 0 QU 04 EHoRHAR 1) W En PRy ke PO i'S
hydr ogen or 4#%%; %%/X gl@g?t thcgrﬁlgbﬁn({w OB &svljll du ]inc e(%rrpel e of

t he corrpfol]m\dm(gfcoﬁprnmdsaaré tngmanatetout any limtation, the 5f ol I owi ng
conpound i s enuner 9-tetrahydro -5
Hb enzo cycl(§%§r§§én‘ﬁ§1€§hy§7§% ﬁgﬁra)?ly gro- n thagq“h%fﬁﬂoéy’élﬁfgi’ Brp3fghydee-" 5
pyrim di n-7- Q8,01 MEdif o nd can present in the formof a salt. The
conpounds of CH;(hzoo nve |Hon 1can @ synt hesi zed by any of the procedures
knowh 10 to (Bne- (§16|-dhhredlyil-|5 &, he-tardhy diSpeaphfiatal 2-yloxgeethyBlo-othy-h8- st art i ng
materi al s use(ij i g@i[g arati.on.of the conpounds of this invention are
known or are ]i%g?% Yenidiny-o¢ai | abl e. The conpounds of this

i nventi on andg5ev§sal g erafiilsas fRS Ot at APRRANHHRI HRY. 238
met hods usedcttz p(repare Sim }gr ’c’o’rrpou%@g as@eportefdx? )F%ter ture and
as further deserilbBR-hpysmdind/sdder; endpeci fically, the corrpounds di scl osed

herei n can be esi.zed acc 0 the f n roc s. of Schenes
1 - 8, wher e|(§§¥h(iq SlﬂF‘&ro “IRODY &g (9%4 1 ié&%?% teatFaég’Q’g ‘?fé‘gf «[:\66‘ “Yor Formul a
| upjess ot he}ﬂ&ﬁﬁethﬂg&gadlﬁ?dro-oxazolo[3,2-a]pyr1rn1d1n-7-one.

In another embodiment of this invention, the compound of this invention can be

represented by formula IV:

A \}
R; RS R,

15 R is selected from the group consisting of hydrogen, methyl and ethyl;

Iv)

wherein:

R, is selected from the group consisting of hydrogen, methyl, ethyl, propyl and
1,1-difluoropropyl;
R; and R4 are the same or different and independently of each other selected from the
group consisting of methyl, ethyl and propyl; or
20 R; and R4 taken together with the carbon atom to which they are attached form
cyclopropyl, cyclobutyl or cyclopentyl ring; and
Rs and Rg are the same or different and independently of each other selected from the
group consisting of hydrogen, fluorine, chlorine, bromine, methyl and ethyl.
The compound of formula (IV) can also present in the form of a salt; all such forms are
25 part of this invention.
In a further embodiment of this invention, the compound of formula (IV) is having;:
R, is hydrogen;
R, is hydrogen;
R; and R4 are each methyl; and



Schenme 1 illustrates the synthesis of several of the conpounds of formula
(I') of this invention wherein RL, R5 and R6 are hydrogen. However, a
sim | ar syothatidessschene can be 20adopted for ot her compoun$g010/04860% mul a
(1) of this invention wherein R1, R5 end R6 are other than hydrogen as
defined herein. Schene 1 WD 2011/ 034830PCT/ US2010/ 048695 13 Step 4 O
O.N...... 0O R (lI) In Step 1, Schene 1, nethoxy-benzocycl oal kanone of

formula Vis | | .eagent to forma conmpound of formula
ngﬁ‘ﬁg%‘éﬁé!ﬂ,tdﬁoﬁﬁé B@BL&XL be

(M). In gener reactions ca
Rs is hydrogen or methyl;

or a salt thereof.
As a specific example of the compound of formula (IV) without any limitation, the

5 following compound is enumerated:
(S)-2-(5,5-dimethyl-6,7,8,9-tetrahydro-SH-benzocyclohepten-2-yloxymethyl)-2,3-
dihydro-oxazolo[3,2-a]pyrimidin-7-one.
The above compound can present in the form of a salt.
The compounds of this invention can be synthesized by any of the procedures known

10 to one skilled in the art. Specifically, several of the starting materials used in the preparation
of the compounds of this invention are known or are themselves commercially available. The
compounds of this invention and several of the precursor compounds may also be prepared by
methods used to prepare similar compounds as reported in the literature and as further
described herein.

15 More specifically, the compounds disclosed herein can be synthesized according to the
following procedures of Schemes 1 - 8, wherein the n, Rj, Ry, R3, R4, Rs and Rg,are as defined
for Formula I unless otherwise indicated.

Scheme 1 illustrates the synthesis of several of the compounds of formula (I) of this
invention wherein R;, Rs and Rg are hydrogen. However, a similar synthetic scheme can be

20 adopted for other compounds of formula (I) of this invention wherein R;, Rs and Rg are other
than hydrogen as defined herein.

Scheme 1



affected by a dialkyl or diaryl netal reagent of forrmul a MR3R4. For

i nstance, zinc reagent can 5be enpl oyed. Mre specifically, such reactions
are di sclweed11/034830S. Pat. Appl. Publ. 2006100460. PCITUSB10/048695 Schene
1, the conpound of fornmula (VI) is furither denethylated to form conpound of
formula (M1). Any of the known procedures which bring about such

denet hyl ati on can be enpl oyed herein. Exanples of such reactions include

wi t hout any 10limtati©on cl eavage of hoxy groups by Lew sracids such as

boron tribrom de or uging igdgtyimethyl'si reagent or any ofhRr
equi val ent reage O 2011/034830
Schene 1, (S)-@I Y av‘ |qs§yl ate of fog sui tabl e

2010/ B%¥BE95 14
a AVl H)—i+s—react g ith a
cyanani de coqpound to foff an oxaz@l yMani thelxf for mul aHQ n(@Hshi t abl e
solvent. Any ®f thgyknown cyanardiigde co unds that react w,th an epoxide to

f orm oxazol yl am nes can be enpl oyed in IS reaction. Sui té\é'l' e cyanam des
for this purpose include without any 5 limtation, sodium hydrogen
cyanam de, |ithium hydrogen cyanam de, potassi um hydrogen cyanam de, cesium

hydrogen cyanam de, and the |ike. For instance, Scheme 1 exenplifies sodium
hydr ogen cyanarg')de as a suitable cyanam de conpound. Jhe reaction can
general |y be &grriQedoout in alcoholic solvents such aﬁ/)@et hanol , et hanol,

i sopr opanol and_ti”li e or a m'[\ﬁ%(gre t her eof . a‘h T E&ction is further
carrier out at a UI terrdéj '?'e,, for exa @ at out anbient to
super - anbi ent tenper aty o8 Step 3! N Step 4H,Nschghe 1, oxazol yl am ne of
formula (I1X) is r?gted wn{-'h an Unsat urat ed al kynoi ¢_ester @1; formula (X)),
wherein Rc is (@”—' )al kyl, phenyl or benzyl, to fo 't he conmpound of
formula (XI). This reaction can again be carried out using any of the
procedures known to one skilled ingfde art ~Typically, such an addition

~te

reaction is carried out 15 in a suita al cohpl i ¢ sol vent such as
nmet hanol , et hanol or isopropanol Q m xture hg{_ f. Such addition
reactions can also be caprped out usingRg"E3-unsat ukated al kynoic ester of

[
reaction is ca (')"U'tﬁat @ reflux tenperature of the solvent. However,
super - anbi ent tenperatures iMVoIGH,Ng the m crowave 20oven can al so be
enpl oyed to carfty out(XIt)hi S reaction at a tenperature ranging from about
100C to about 200C. In Step 5, Schene 1, the conpound of formula (XlI)
obtained in Step 4 is reacted with a conpound of fornmula (VII) obtained in
Step 2. Such substitution re i ofepdre generally carried out in an aprotic
pol ar solvent, such as DRF acetonitrile and in the presence of a 25
sui tabl e base such as alkalts tarbonages for exanple cesium carbonate or an
organi ¢ base such as t/@%&l am ne. Alternatj er\lly a conmpouiedldé fornul a
(XI) in an aprotic sad T (Sdgh as DVF or ace om’:t{%i |@ @ 6r onet hane/ DVSO
can be treated with a mixture of sodi um hydri Mwd ‘Comiund 6% f or mul a
(V1) in a suitable sol ht such as acetonitriRe or DMF. Th&sreaction
tenperatures can be sub-anmbient to anmbient to super-a(tlr)oi ent, but typically
the 30 reactlpobtep sl,cihemedl.omethgnpdenzoshcleskanane nefdfraula W ki gested with
t enper at int o) 0 Var kaus ot her ormul a
(1) can Sgl ?t%‘lﬁf: ar ?%/eﬂﬁég g(?%ggr ‘Ieotﬁ puoéllEl ﬁgoqg§gp %pré@?‘ ‘e Igt geﬁe¥a?1§%? é;a(r%?igﬁ%s .Cln \@\i)
2011/ 0343R0RCHY USHALY B4BH&9Pmetal reagent of formula MR3R4. For instance, zinc reagent can

5 be employed. More specifically, such reactions are disclosed in U.S. Pat. Appl. Publ.
2006100460.

fornula (X) Ogself as th®/sol vent. The reacti )i s generally carried out at
anbient to su er_-\\gz%e ~$en ature conditions. Mire generally, the

In Step 2, Scheme 1, the compound of formula (VI) is further demethylated to form
compound of formula (VII). Any of the known procedures which bring about such
demethylation can be employed herein. Examples of such reactions include without any

10 limitation cleavage of methoxy groups by Lewis acids such as boron tribromide or using

iodotrimethylsilane reagent or any other equivalent reagents.



15 Schenme 2 illustrates anot her approach for the preparation of
conpounds of this invention wherein R2 is hydrogen and Rl is as defined
herei n. Hyeevawo34ssari ati ons of this schematic approach eam/useowsessos or
preparing other variants of the conpound of fornmula (1) wherein R2 is other
t han hydrogen. 5Schene 2 0 0 21 H2N N (I X) (X11rn) In Step 1,
Schene 2, the oxazolylamne of fornmula (IX) is reacted with

13-for rTyI al k%ﬂ%tépt g,sgﬁ{enf%f f(§5 Wcﬁlg t&}’l&te WresSldla Eigfhg i§ Gactd) @l tllffﬁlsmt%]@nyl

or benzyl. This s typica arried out usi variety o
recogni Z@dnzmaebompommindlfbmaﬁ oxﬁmﬂylammtewﬁ(f@*mulzi (I&arn 4 Chieabtasalvend Awl of N an

organic solvent in th presence of a sui.table base to form a conpound, of
for mul a thskpeyn Cyanarmgq ForapQipids thaggepchwith any gpoxidsp Jamy 06?20?36?1%1% cpxpe | )

is then &l‘r#e%d i Eétlo‘ﬂ' t @&aﬁl@%‘ﬁﬁﬁhd& fo?rtmél g @MIQ Jn@Rial ﬁ1‘3uf 'ﬁn§t ep

2 of Sche Suc stitution reactions are gen y carri e out
simij ar limitdtioa, pqsdmmdhgrdmgeermlangmdie; htlﬁnmmﬁro@nt‘@marmdaspdem bydrobbabove

oS BB L s s ST R
P o0eny ! Lk SR G R GEE IS LY ATy o
further heyccalrmeﬁeduttm dflaholic eoipentndschods mothaudlacthhial, ﬁﬁﬁopamé aﬁd twllke or a
2011/ 034&%%5’?%6982{0 lfq{eorde'gc%go?l 13 %rther carrier out at a suitable temperature, for example, at

10 about ambient to super-ambient temperatures.

In Step 4, Scheme 1, the oxazolylamine of formula (IX) is reacted with an o,f-
unsaturated alkynoic ester of formula (X), wherein R is (C;-Cy)alkyl, phenyl or benzyl, to
form the compound of formula (XI). This reaction can again be carried out using any of the
procedures known to one skilled in the art. Typically, such an addition reaction is carried out

15 in a suitable alcoholic solvent such as methanol, ethanol or isopropanol or a mixture thereof.
Such addition reactions can also be carried out using a,B-unsaturated alkynoic ester of
formula (X) itself as the solvent. The reaction is generally carried out at ambient to super-
ambient temperature conditions. More generally, the reaction is carried out at the reflux
temperature of the solvent. However, super-ambient temperatures involving the microwave

20 oven can also be employed to carry out this reaction at a temperature ranging from about
100°C to about 200°C.

In Step 5, Scheme 1, the compound of formula (XI) obtained in Step 4 is reacted with
a compound of formula (VII) obtained in Step 2. Such substitution reactions are generally
carried out in an aprotic polar solvent, such as DMF or acetonitrile and in the presence of a

25 suitable base such as alkali carbonates for example cesium carbonate or an organic base such
as triethylamine. Alternatively a compound of formula (XI) in an aprotic solvent such as
DMF or acetonitrile/dichloromethane/DMSO can be treated with a mixture of sodium hydride
and compound of formula (VII) in a suitable solvent such as acetonitrile or DMF. The
reaction temperatures can be sub-ambient to ambient to super-ambient, but typically the

30 reaction is carried out under ambient to moderately higher temperatures in the range of 30 to

60°C. Various other compounds of formula (I) can similarly be prepared using appropriate

starting materials.



In Step 1, Schene 3, the oxazolylamne of fornmula (I1X) is first reacted

wi th conmpound of formula (VIl1) using any of the art recogni zed procedures
in a suitwbl2etiasgmni ¢ sol vent and tenperature conditi ongCrastanmssesrpound
of formula (XIV). 5ln Step 2, Schene & the conpound of forrmula (XIV) is
then reacted with an unsaturated al kynoic ester of fornmula (X) to formthe
conpound of fornmula (1). This reaction can again be carried out using
simlar proc i b j ) S e 4
Furthor |11 ustrorss” ANAFRER' SR PAYRolc], Rrthe hradf Mol comnoumds BRI

f or mul a ifvgntioh wheraniRyvierityidaogen landthi is a3 plefiaat herean. c Hopouerd vafiations wiiltias
(XIV) is reacted with 1013-fornyl-al kanoic ester of fornmula (Xl 1) wherein R
is (G- é&ﬁ%{wgﬂ %ppm?@ﬁf@n F “B%‘LE‘VIPTGPPWF@ ofheg yagans g& ﬂt,eam@&né@i frsrugy (D
simlar : r: i above for Step 1, Schenme 2. Schene 4 H N
(-1 2.. .MNﬁQ&?;(wf\f&h@ﬁthgﬁﬁ%ﬂOQ&%chene 5 further illustrates another approach
for $he preparation of conpounds of 3d&fearerful a (1) of this invention wherein
R2 is hydrogen. In Step 1, Scheme 50 gconmpound of formula (VI1) is
reacted with an oxirane of formula (X\/)\d')_rg\/an organic solvent to forma
conpound of formula (XVI). This reagtkon cap-Re carried out using any of
the procedures known in the art., Fok exanpl ch reactions are generally
carried out in a suitable organi@ soMNent in g presence of a suitable
base at anbient WD 2011/ 034830PCT/ US20848) 048695 *
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In Step 1, Scheme 2, the oxazolylamine of formula (IX) is reacted with B-formyl-
alkanoic ester of formula (XII) wherein R is (C;-Cy)alkyl, phenyl or benzyl. This step is
typically carried out using a variety of art recognized reaction conditions. For instance, it can

10 be carried out in an organic solvent in the presence of a suitable base to form a compound of
formula (XIII).

In Step 2, Scheme 2, the compound of formula (XIII) is then allowed to react with a
compound of formula (VII) obtained in Step 2 of Scheme 1. Such substitution reactions are
generally carried out similar to the procedures employed in Step 5, Scheme 1 as described

15 above in order to obtain compound of formula ().

Scheme 3 provides another approach for the preparation of the compounds of formula
(I) wherein R; is hydrogen as illustrated in Scheme 1. In this approach the oxazolylamine of
formula (IX) is first reacted with compound of formula (VII) which is further cyclized to form
compounds of formula (I).

20 Scheme 3



17 to super-anbient tenperature conditions. Solvents that can be used in
this step can be any of the solvents routinely used for such reactions. For
i nst ance,weuntiaiBhssosol vent s are ketones, such as acet one@CTraseénplo4ssphy|
ketone (MEK) and the |like. Suitable bsse for this reaction include but not
limted to |ithium carbonate, sodium carbonate, potassium carbonate, and
the 5 like. CGenerally, potassium carbonate is enployed. It has been al so
observed that the tenperature at whichghegreaction is carried out may

control the stereosel eahivhty of this eagtfon. For exanple, a tenperature
of the reaction bel ow 52/favors hi ger eosel ectivity. &H,),
specifically, a tenpér@tdye. range ld aBoulCHNC bethuto cah be enpl oyed
dependi ng upon thi>S IvenZ;EZed and, t@m)substitueﬁLQWOn uRg of
formula 10(VIIH,N" N In p 2, —Scheme 5, "t he resulti oxi rRye conpound
of formula (XVI) is reacted weth a cyd¢rti de conpound t@@Y%rn1oxazolyl

am ne of fornula (XVIV)’. This reaction can be cargred out_under simlar
reaction conditions as described above igigpbep 3 Scheneii. Schenme 5

In Step Step 3, Schene 5, the conpound of for Iené OrRacted with
13-fornyl al kanoi c ester of formula (X1I) rein R4s (G -C4)al kyl, phenyl
or benzyl to form conmpound of fornmula (lI). This step cafX)e carried out
using simlar procedures as described above(fH2)step 1, Schene 2. 20Scheme 6
provi des an alternative approac‘%g O t be epdr ati on of conpounds of

formula (1) wherein RL is hydro m4ﬁﬁM(3 =g |cdRpound of fornula (XVIl) and
a, 13-unsaturated al kynoic ester pf formula (..
2011/ 034830PCT/ US2010/ 048695 2 (Beveral of the internedi ate conpounds

described in Schenes 1-6 are either readily avail abl e and/ or y be
prepared usi g %ml,@%?m%%p&s@émﬁﬂgmmﬂmvwle Hésa& st pegpter ﬂgﬁﬂmousé heme
7 illust I Tl o) : L X| j oy

; enet i ordrap R ERRBRL ARy BF dROFPRUEnioL HREMER, il sulepercibic AGHNERd o o1

addi t i onempeaaturocmdaams e farar congduodibf fesmaby (&iy).of t he met hods known in the
art. For exanple, a carboxylic ester of fornula QXVII is reacted first

I
wi thSal kyl | ilfhtteinZs Seiemas 3 nthsutopmoungiof fpinpule RETV} @s@?ﬁ%ée@itedsmthaﬁﬁ‘{ @Ppase
h .. | ani ; | t e, .
ot hyl 1 oTRBRRIOMERIR AR Gom R (KPRCEA M { il g Yol B TR SR HERABE

carri ed cabtagain baryrrdicuatdigy dhganpocddirsdswdzBdribed wbbveid g4 [Brhame 30l vent s
i ncl udi ng ether, hexanes, ﬁetroleun1ethen,,and the |i ke at sub-anbi ent,

|
anbi ent or suPSFMATbIEHET AbetRi Mneliep eRaRiAeLr thy FIrenaratipnselceormRAEds Ohs
are car ;tb%ﬁ)df@hi's AT chtidh. MRS RS $rddeh SH R APRIRAYF HERRE(RTW & £28d Lifns-

Schene
10 B-formyl-alkanoic ester of formula (XII) wherein R is (C;-Cy)alkyl, phenyl or benzyl. This

step can be carried out using similar procedures as described above for Step 1, Scheme 2.

Scheme 4
o O
R. J\HL
N o U O (@),
3.0 g 0§
. R - N O
N/ Ry (X1 R1j;\,N\)'”'/ Ry
(XIV) 0 ’

Scheme 5 further illustrates another approach for the preparation of compounds of
15 formula (I) of this invention wherein R; is hydrogen.
In Step 1, Scheme 5, a compound of formula (VII) is reacted with an oxirane of
formula (XV) in an organic solvent to form a compound of formula (XVI). This reaction can
be carried out using any of the procedures known in the art. For example such reactions are

generally carried out in a suitable organic solvent in the presence of a suitable base at ambient



Rl (XI'l) 15Schenme 8 further illustrates preparation of internediate
phenolic conpounds simlar to conmpound of formula (VII) which can be
enpl oyed wo 20neé3e830nor e of the above schenes 1-6 in or deCTIUS2@08%0E

conpoun
under st

ds of formula (1) wherein R5 i& other than hydrogen. It should be
ood that many variations of Schene 8 can be enployed to prepare

ot her conpounds of formula (XXI1) wherein R5 is as defined herein. 20In
Step 1, E ‘1Rt%§§? fditfod Wihdt2al hef h
conpoun&§§P&%§?ﬁﬁ?a aﬂ %ggéﬁiEgﬁbﬁgﬁy%ﬁe%%t%g?kﬁpl msﬁ@é%r%%hlﬁ
substi t uhe @nlvelﬁacbmtﬁmiy usml foe soelr réaetdomut Fbmlnmhee ouhasle sulyshts taunt kdtones,
products thin the de ion of RS5. bro natj an ction as
i || ust r U6 2hSFEPRC,| St le 51 elﬁreﬁMEégca@H e ’é<§r r$@albi?u asgfoR B AsACEP t he
pr ocedurigs, §0BWhdt TinkiR@ t@rlfthluEloéarﬂ)d}lsa&daQ&(ﬁumséé%ngfeog%tg%tlﬁrﬁ RafRRgk] MiSmhEan
be 25carried out using bronobsuccinimde in a suitable solvent such as
wat ef . The. r €patiatip, patassiiid %Ma%@@ﬁﬁﬁ?bwsm]lﬂisoue&%ﬂsd%bb@vahnlﬁatetﬂe out
in solution or in syspension at any suitable reactio ture and in
Lhe pr cdBREABFC &t cdtel @ﬁ UL LB T ABPUOGUEN S "GRG Evige Pg s
Typi cal | %, &ifag T epGt '&Q gr feﬁ@@ra‘?ﬁ&fe 3 ﬁl‘ép‘?c%acﬁ{???' Sél&wt SERE" AvBELShisHert he
range of about 50C to (xxi) (xxi )
stereoselectivity. More spec1ﬁcally, a temperature range of about 40°C to about 50°C can be
employed depending upon the solvent used and, the substituents on compound of formula
10 (VID).

In step 2, Scheme 35, the resulting oxirane compound of formula (XVI) is reacted with
a cyanamide compound to form oxazolyl amine of formula (XVII). This reaction can be
carried out under similar reaction conditions as described above in Step 3, Scheme 1.

Scheme 5
R, (CH,),
R, CI% Step 1 . ‘ >\: o/"}w NaNHCN
/[ I R
HO (CH,), (XV) 4 H O Step 2
viI) o (XVI)
0
R< J\\)J\ H (CHz)n
R1 o H
" _exny R N~ Cg\?
puge e R
Step 3 R,
15 (Xvi) (1)

In Step 3, Scheme 5, the compound of formula (XVII) is reacted with B-formyl-
alkanoic ester of formula (XII) wherein R is (C;-Cy)alkyl, phenyl or benzyl to form compound
of formula (I). This step can be carried out using similar procedures as described above in
Step 1, Scheme 2.

20 Scheme 6 provides an alternative approach for the preparation of compounds of

formula (I) wherein R; is hydrogen employing compound of formula (XVII) and a,f-
unsaturated alkynoic ester of formula (X).

Scheme 6



In Step 2, Schene 8, the brono-conpound of fornula (XX) can further be
converted to various other derivatives of forrmula (XXI) wherein a variety
of desir avbeoRA3ms0et i es can be introduced usi ng met hodeCASM00e860he
skilled in the art. For instance, brormo-conpound 10 of fornula (XX) is
lithiated with (G -C4)alkyl lithiumfollowed by reaction wth the
appropriate al kyl derivative such as an al kyl iodide or bromde to form
conmpounds of formula (XXI) wherein R5 Ds (CI C4) al kyl . In {;ﬁg 3,
Schene 8, jtje conpound of(G n

oy
reaction a$ sed/=#fove/i n 82 P2, Scheme 10teNap h
|nterrn<=,d|ateHN](;I/%I @ Xl 1) whieh—ean furth .I'tség i $ t he
Schenmes 1-6 above in placegof corrpoun& of formula (VII) to formamon"pound
of forrmula (I) whe( ?{1 R5 18 other tha hydr ogen a 2def|n her ei n.
I n anot her aspect o hi s enbodi ment, this invention al so eI ates to a
met hod of nodidvatal of tlmmtﬁmedmtaacasmp(amn rdogiribedlintSehemes i écaptathef unadily ons

in a patient i ring, such 20treatnent. Such nmet hod i nvol ve

admi ni sta¥PH4Re %‘HH%T]‘ AL PF %epawéuﬁfngcfma?f@bwea r%@rkwrnrfmﬂae ity | Por instancq,
this as 7 1106 £ELRE)FERn Y&, Qfact La
(1) of t |§m?r?vleﬂt§[|ron are al so&fjcsaél]t‘ﬂilﬂ%nfi% t he pr pa)rag??g;g%%s b ﬁ%%nt
for ﬁDdeaéIOIXygc oster afiforroule (KU Hpetthdpingylgitet.afetheaddetoepteactidnswet bongricd a
pati ent uirin uch mdul ati on.. The 2011/ 034830PCT/ USZOlO/ 0486 5 20
medi camdit 35@&&%55&@55%@ 39?% iy g 1. £ CRERRcS CRRBOHIG ST T8RS For
exanpl e, ()@qf@qy%étegfﬁrg%wlaﬁ(aﬁ hkhiGRNUER AT Gy IWtﬁlﬁanHQh@ [)rers@{c% of suitable
pharmaceutically excipients | uents or carrlers in order to formthe

medi candnse such aa dilsnnrhlgrlaramb@dd mheemt readtéd with mueikyl tormatessuch my othyeformatesd hod
of treat eci 5 di S& di sorder .or a.condi.ti on us

of et vVemdaganponrd af empbuRiDo el rshar T Srefisout iy Rt rofoyBiie: .
di segs e%oid%ﬁ{s st abfor- ES@F §‘61vé{§é Hﬁl&d‘i&?g SABP AN QJetrBI%ﬁﬂiUétﬁerﬁ had ok i

i nvention include, wthout any limtation, neurological or psychiatric

di sor derssb-ambient, @bigsteot hpceambieps yeabiiert tangpeditsios ddiypicalipalith haveorshee same
meani ng as."psychotic disorder efined in Diagpostic and Statistical
Manual Wéirﬂ%Fn B SRRIPEcTeAf ﬁuhE?fnglenﬁtﬁmperﬁW F‘ﬁg} '%eri can Psychiatric
AssocCi atl on, 1995, incorporated heregghehye 7eference. The essential feature
of brief psychotlc di sorder is a disturbance that involves the sudden onset
of at |east one of the follow ng positfve psychotic synptons: del usions,

hal I uci nations, disorganized speech, (& g., frequent d@railgent or

i ncoherence), or grosgly disorgani zed or'Hat atoni ¢ behgvior||(Criterion A).
An epi sode of thRQ{? bance | asRs at |east one [dayyBu 15 t han one
mont h, and the indiVidual] eventualy—has—a—ull return to theHprenorhbid

| evel of functioning (CRterion B). Thaxdi sturbance is nB better accounted
for by a mpod disorder with psychotic features, by schizoaffective

di sorder, or by scHPQ/dib)hr enl a and is not due to the di P8t physiol ogi cal
effects of a substance ., halluci nogen) or a general nedical condition
(e.d, subdur%ﬂheméﬁpﬁhﬁ)ﬂlmaﬁsmwt@}l0 |1@te§wtﬁphmlﬁé9ma@u%ts€al ¥HAt a
ski Tl ed BttloSalof A REAATY #655n LARhe LRBLScRTPof ShARLNE: AARENGAARN S,
nosol ogi e %and ¢ aSSIf tion systens r neurol ogi ca ratric

di sor deris o&s ts ptm@drerwn@onn@mf ﬂ)hﬁﬂila l(he;ﬂeresy R eqnsthevibhiv hy&mgén nh@h@adi be

scientific progress. | so recogni zed that one skilled in the
art rmy Wdpstooditha m?élarV@rla@@%f S&ﬁ%}ﬂ%faﬁga@mmoyaﬂ EHPIGRITE OIFT CPBRPYIKI 2

pati ent e sorders or by 25 prophylactically
treati ngﬁ%ﬁ%g%%g%ﬂ“ 11?E(:{t5 gsdﬂv(\fegﬁwﬁggﬂgl sorders with an effective anount of
t hez(o:orrpound Iof SttprimBcheifnk )8, of cofapsuridnet idrinorha (Yhus, brcbrh'matedrtnsfofmr bxahment

and "treating" are |ntende% to refer totogldl1 processes er ei may be
\

a sl ow fgMPRHRGOf fREMHY, (X&) eEPIRYET: B OHT Igowat 5%%&% sybaution
pr ogres I i S ein,
Dt oo naioR, ki Be TEHICE! AR 16 BharS i @ MMl ot RO MBS RR LIRS HiN®!
30synpt drte, bramination irodctioded itlaostiarel heden pn Gdyy | a8thiemet § eat benérriedl ostiaking

neur ol ogi cal
gany of t%e procedures known in the art. For instance, such bromination reactions can be

25 carried out using N-bromosuccinimide in a suitable solvent such as water. The reaction can



psychiatric disorders. WD 2011/ 034830PCT/ US2010/ 048695 21 In a
further enbodinent of this invention, specific diseases that can be treated
usi ng t hewoanpasmss of formula (1) of this invention ineChds2ewolssas any
limtation: anxiety, mgraine, schizophrenia, epilepsy and pain. One of
skill in the art readily appreciates that the pathol ogi es and di sease
states 5 expressly stated herein are not intended to be Iiniting rather to
illustr it
s o beCumars BUhC RN g MESRABRRTAC K, pilSILESRM cheeR e B A
treat anpednscate cramlmicvzim@mm of ef faeﬁit sichfasnmatfabiotacpi Tylgbaltyamatreaatmeipt or
functions. That is, the conpounds of h@; present invention are nodul ators
of net afIIGAY agtuReEARbIST SEREaBIeS intey [ARgS Og%qur 201G W0 6m urR2, and may
be effectively 10adm nistered to aneliorate any di sease state which is

medi ated all or in part by n3E uR2. Al'l of the various enbodi ments of
the £onpounds used in the methods ofSthens 8 nvention as di scl osed herein can
be used in the nmethod of trgatlng vari ous di sease states as descri bed
herein. As stated herein, tha dynpounds used ingthe ne o8, of this
invention are capabl e of nvgufating @ leffects o R and t her eby
alleviating the effects 4l or the activity of
nd uR2. In anot her @hBodifrent Gkht he net hod 0$H£h|s |nvZ% ¥ron, the
conmpounds of this inventigw can be adm ni stered by awy of the nethods known
in the art. Specifically, the conpogﬁ% of this invention can be
adm ni stered by oral, intranuscul ar, su aneous, rectal, intratracheal,
intranasal, intraperitoneal, intrac roventricular (icy) or topical

route. 20Finally, in yet another enbodi nent of this invention, there is

al so provi ded a pharmaceuti cg ﬁonposrtron conpri si ng B, pharmaceutical ly
acceptabl e carrier arft~g Cagpolnt of S@p@ula (1 Rsaf sxi rfvent i on,

i ncl udi ng pharmaceuti cal \CCE seri vati ves
thereof, with said cenolN d0HNng the general Sb° ec)own in formula |
as descri bed herein. 25As descri bed herein, the pharmaceutical conpositions
of this invention featureXfddul ati on of md uR2 and tjhwuag are useful in
treating any di sease, condition or a disorder involving the effects of

nd uR2 in a patStanhe. S‘;h@arer?% thesbigawceqnprayng iob fermudy (XK camBirhespe eormsggrted
enbodi mepts 9l 6&1& e‘%{l}aﬁ%’&d&ff& el fohg&%@}a Qvﬂﬁetg frgfe‘é}%a%‘i' Rer il &3, e
used in preparing arnaceuti ca nposr I ons escri erein. Thus

i N accorudangedwicd Iusﬂn@ |r§ethddsembweno 030 skifled duthecoptiasaet, tﬁr@ﬁmldom(oluhd as
descri bed herein can be used in the pre?aratron of pharmnmaceuti cal

f or Al atafofsmuby (XSdulsatithipied methef(Fedtinlion Wbjuprdfodnyed dx resgtion withithe he
di seases AR kR ASHIDRNS! o oY) AIALOTASIARCTILRPRIY AARESRAR ot
Preferab naceu i"Cal conpositirons o 'S invention are in uni
dosage KabﬁswﬁmehlRemuabkehﬂqdprIIs capsul es, pomders granules sterrle
parenteral solutions or suspensions, netered aerosol or. liquid spra

drops, anpoull@ssteradt JchichicetttBe CH@QP‘&I@SO%fOT@HBp@%XDd? .S@'aectr%ro érﬂar:thy%twn
parenter r t.al

B ni sreatiob ARl pB ol SRHE, SBhohe) @ o TR Ahlohlegife bl
conposi t(iXods) m;zh leen purdse bt eded m alyf off the §uhéradssl B6fad)bv@m:plaweeﬂ<¢qm1mund of
once-nont hly adm ni stration; for exanP an insaluble salt of the active
conpoundormaigfa kVHa tq femaeommonné of formulafh whesei et ethet bap hydiogen & ¢rdimsd
prepar atj.pi, for intramuscul ar injection. An erodible polyner containing the
active |ngred|ent may be envi saged. For preparing solid conpositions such
as tablets, tIhearmrthemmspadt afcthisy embodinedt, ethfs insentidh aisx adlavdst fo @ method of

phar maceut carrier, conventional tableting ingredients suc
corn st arrlerv(fatr%anaé)é s S1egAh0 TOBS Y FIRLS ESAPEOr TWRGUKPF 1 4 BNt FRIGHE ﬁyﬁﬁ

st eaf at qreoth Gl Cutm Phas thoRfes QUAEnis@Afe AhNGFecRPQLARGRULS ﬁado«gJ oLHE RFS
e.g. water, to forma solid prefornu ation: conposition containing a
honogendbnsda(&ture of a conpound of formula (I) of the present |nvention.

When referring to these. prefornul ati on. conpositions as eneo i's
meant % this aspect of tBe ern%odlrnent of this 1n\r7g¥1t10n the cornpoungs grfD f%rmula%% of thls

invention are also useful in the preparation of a medicament for modulating one or more

metabotropic glutamate receptor functions in a patient requiring such modulation. The



15 that the active ingredient is dispersed evenly throughout the
conposition so that the conposition may be readily subdivided into equally
ef fecti vewonntr/mdessage forns such as tablets, pills and eapdaist@s/0486bF s sol i d
preformul ati on conposition is then sutdi vided into unit dosage forns of the
type described above containing fromO0.1 to about 500 ng of the active

i ngredi ent of the present invention. Flavored unit dosage forns contain

from1lt : 2
active fﬁd&gﬁm%%tcaghel%gnfets gahyfﬁghgfn%ﬁémdgggﬁpggEg%%?tﬁgﬁ can E?
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conpound was prepared In two steps follow ng the procedures descrl bed in
U S. Pat. Appill duthl. yarRﬂ@&ftﬂﬁxﬂﬁﬁe;nterqﬂ byi cognmundd hieedy 4 nblamdhadse obighis he

starting nateri al i 140 (162. 10 LCVS ((E I :163. 11 251H NVR
(CDC13, gl%b?%ﬂ?)as de%g @fg %ram§ be %Se)éen(t%e mff%ﬁ EsAtipg V%%S dl@%ﬁﬁ@?? )
2.83 ( t, deddfbed heBdn ( tas ddd hére%r?' thSeo dSUSREin: the method of this invention are
(S)-2-(1,1-D met hyl -i ndan- 5-yl oxynet hyl ) - 2, 3-di hydr o- oxazol o [ 3

, 2- a] pyrdapaldé rof 7moddating the effects of mGluR2 and thereby alleviating the effects and/or

15 conditions caused due to the activity of mGluR2. In another embodiment of the method of
this invention, the compounds of this invention can be administered by any of the methods
known in the art. Specifically, the compounds of this invention can be administered by oral,
intramuscular, subcutancous, rectal, intratracheal, intranasal, intraperitoneal,
intracerebroventricular (icv) or topical route.

20 Finally, in yet another embodiment of this invention, there is also provided a
pharmaceutical composition comprising a pharmaceutically acceptable carrier and a
compound of formula (I) of this invention, including pharmaceutically acceptable salts,
solvates or derivatives thereof, with said compound having the general structure shown in
formula I as described herein.

25 As described herein, the pharmaceutical compositions of this invention feature
modulation of mGluR2 and thus are useful in treating any disease, condition or a disorder
involving the effects of mGIuR2 in a patient. Again, as described above, all of the preferred
embodiments of the compounds of this invention as disclosed herein can be used in preparing
the pharmaceutical compositions as described herein. Thus in accordance with this invention

30 various compounds of formula (I) as described herein can be used in the preparation of
pharmaceutical formulations for modulating the effects of mGluR2 and to treat all of the

disecases as disclosed herein.
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invention. When referring to these preformulation compositions as homogeneous, it is meant

15 that the active ingredient is dispersed evenly throughout the composition so that the

composition may be readily subdivided into equally effective unit dosage forms such as

tablets, pills and capsules. This solid preformulation composition is then subdivided into unit

dosage forms of the type described above containing from 0.1 to about 500 mg of the active

ingredient of the present invention. Flavored unit dosage forms contain from 1 to 100 mg, for

20 example 1, 2, 5, 10, 25, 50 or 100 mg, of the active ingredient. The tablets or pills of the

novel composition can be coated or otherwise compounded to provide a dosage form

affording the advantage of prolonged action. For example, the tablet or pill can comprise an

inner dosage and an outer dosage component, the latter being in the form of an envelope over

the former. The two components can be separated by an enteric layer which serves to resist

25 disintegration in the stomach and permits the inner component to pass intact into the

duodenum or to be delayed in release. A variety of materials can be used for such enteric

layers or coatings, such materials including a number of polymeric acids and mixtures of
polymeric acids with such materials as shellac, cetyl alcohol and cellulose acetate.

The liquid forms in which the novel compositions of the present invention may be

30 incorporated for administration orally or by injection include aqueous solutions, suitably

flavored syrups, aqueous or oil suspensions, and flavored emulsions with edible oils such as

cottonseed oil, sesame oil, coconut oil or peanut oil, as well as elixirs and similar

pharmaceutical vehicles. Suitable dispersing or suspending agents for aqueous suspensions



G 9H22N203 (326.16), LCVs (ES): 327.16 (M 4H). 1H NWVR (CDC13, 300MHz), 6
7.24 (m 2H), 6.68 (dd, 1H), 6.55 (d, 1H), 6.06 (d, 1H), 5.26 (m 1H),
4.18-4. 41WOrmp11438302. 71 (t, 2H), 1.78 (m 2H), 1.63 (m PREHUS2010288605, 6H).
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(S)-2-(5,5-Dinmethyl-6, 7,8, 9-tetrahydr o- 5H benzocycl ohept en- 2-yl oxynet hyl ) - 2
, 3-di hydro- oxazolo[3,2-a]pyrimdin-7-one O NN Step 1: 5,5
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known methods to adrmmster pharrnaceutlcal compositions by an oral or an intranasal route
can be used to administer the composition of this invention.

10 In the treatment of various disease states as described herein, a suitable dosage level is
about 0.01 to 250 mg/kg per day, preferably about 0.05 to 100 mg/kg per day, and especially
about 0.05 to 20 mg/kg per day. The compounds may be administered on a regimen of 1 to 4
times per day.

This invention is further illustrated by the following examples which are provided for

15 illustration purposes and in no way limit the scope of the present invention.
Examples (General)

Reactions generally are run under a nitrogen atmosphere. Solvents are dried over
sodium or magnesium sulfate and are evaporated under vacuum on a rotary evaporator. TLC
analyses are performed with EM Science silica gel 60 F254 plates with visualization by UV

20 irradiation wherever possible. Flash chromatography is performed using Isco prepacked silica
gel cartridges. The "H NMR spectra are run at 300 MHz on a Gemini 300 or Varian VXR 300
spectrometer and are determined in a deuterated solvent, such as DMSO-ds or CDCl3 unless
otherwise noted. Chemical shifts values are indicated in parts per million (ppm) with
reference to tetramethylsilane (TMS) as the internal standard. The LC/MS are run on a

25 Micromass Platform LCZ.

As used in the examples and preparations that follow, the terms used therein shall have
the meanings indicated: "kg" refers to kilograms, "g" refers to grams, "mg" refers to
milligrams, "ug" refers to micrograms, "pg" refers to picograms, "lb" refers to pounds, “oz
refers to ounces, "mol" refers to moles, "mmol" refers to millimoles, "umole" refers to

30 micromoles, "nmole" refers to nanomoles, "L" refers to liters, "mL" or "ml" refers to
milliliters, "uL" refers to microliters, "gal" refers to gallons, "°C" refers to degrees Celsius,
"R¢ " refers to retention factor, "mp" or "m.p." refers to melting point, "dec" refers to

decomposition, "bp" or "b.p." refers to boiling point, "mm of Hg" refers to pressure in



1H NWR (CDC13, 300MHz), 6 7.25 (m 2H), 6.63 (dd, 1H), 6.61 (s, 1H), 6.10
(d, 1H, 5.26 (m 1H), 4.19-4.40 (m 4H, 2.88 (m 2H), 1.84 (m 2H), 1.64
(m 4H), wo24d11(s4836H) . 20Exanpl e 4 PCT/US2010/048695
(S)-2-(5,5,8,8-Tetranet hyl-5, 6, 7, 8-t et« ahydr o- napht hal en- 2-yl oxynet hyl )-2, 3
-di hydro- oxazol o[ 3, 2-a] pyrimdin-7-one Step 1:

5,5,8,8-Tetranet hyl-5, 6, 7, 8-t et r ahydr o- napht hal en- 2- ol
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Al , enplabyolog, “MBcZ0irORAEB0EERIIS? 01 G4 86 B&n2idtration in g/mL, "THF" refers to

2, 5-di met hyl - hexane- 2, 5-di ol and ani sole as the startjing materials.

6- Met hoxgtrahygrofuran, + AME rerafrs - 10 2‘,1131,6&13’%@??1%’)?1& o-YMBht FRefend wigethyl-2-

bse : te ot ' 2« >0V it »
& aroo0 s dirbRal O Abio ) B ARG IR b AU ISIBEIRORE ",
(d, 4H) ,reers/to {ttyl dddiate;6 boide( ddersltbl)a saturdted(guedi) sodiunb Ghloside 4butiod, 2" (s,
6H), 1.25 (s, 6H). iy .
StH)epzz ( syfe(zﬁ (% ,T!B_'?IBT,’ gy rrgfest () roidingoler, g uMt refiipd fo MHeiomok M3 - Kefkyoret hy

1)-2,3- di - al o AL s - ti 'C und
was pr ep%bgﬁgkgo%égfeg%rg t%ﬁ?%lt?a}ar;e&ﬁy egé Eb 17}11 Tg[h S’ &t ?Igﬂ?gtro(%{%ﬁgp rﬁ%@ﬁ e%?% ?ol
enpl oyi ng Higtepafaardoy BqaidsbrimadgiaphyEXapp|refets td mpbR&iteneall8, 4,v.'( eeferso 97,
CHC13) C2it126N203 %354. 19), LCWs (ES): 355.19 (M4H). 1H NWVR (CDCL13,
300MHz) ,ingavenously.nhydy= aiydipupgad THAUCEISE AT FaMinteg:, mes gomigptes f or iy 37
(m ¢H ’hoillr;zdlLé ﬁaé’;:lps{ mpoﬂﬁas pe]"sglzaré ﬁlch;‘lﬁ}n =Jat1§(§sp(1§1’e; Gl sa?tu&?edg S= s@t@let, d
= doublet; t = triplet; q = quartet; m = multiplet; dd = doublet of doublets; br = broad; LC =
liquid chromatograph; MS = mass spectrograph; ESI = electrospray ionization; CI = chemical
ionization; RT = retention time; M = molecular ion. Optical rotations [a]p® were measured
using a Perkin Elmer polarimeter model 341 with a sodium lamp, D line (589 nm), path length
15 100 mm at 25°C temperature at a concentration (g/100 ml) and solvent as specified in the
respective examples below.

Example 1
(S)-2-(1,1-Dimethyl-indan-5-yloxymethyl)-2,3-dihydro-oxazolo[3,2-a]pyrimidin-7-one

20 Step 1: 1,1-Dimethyl-indan-5-ol
The title compound was prepared in two steps following the procedures described in
U.S. Pat. Appl. Publ, 2006100460, employing 5-methoxy-indan-1-one as the starting
material.
C11H140 (162.10), LCMS (ESI): 163.11 (M'+H).
25 'H NMR (CDCls, 300MHz), 8 6.98 (d, 1H), 6.66 (s, 1H), 6.64 (d, 1H), 4.51 (s, 1H), 2.83 (t,
2H), 1.92 (t, 2H), 1.23 (s, 6H).
Step2: (S)-2-(1,1-Dimethyl-indan-5-yloxymethyl)-2,3-dihydro-oxazolo[3,2-a]pyrimidin-7-one
To a solution of (S)-2-toluene-4-sulfonic  acid  methyl-2,3-dihydro-
oxazolo[3,2-a]pyrimidin-7-one (0.8 g, 2.48 mmol) (prepared in accordance with the

30 procedures described in WO 2008/112483) in acetonitrile (80 ml) was added 1,1-dimethyl-



15 Exanmple 5

(S)-2-(6-Bronp-1, 1-di net hyl -i ndan-5-yl oxynet hyl ) - 2, 3-di hydr o- oxazolo [ 3

, 2- a] pyr iwoanm/034830ne Br 20Step 1: 6-Brono-5- et hoxyPCTArSAI1o®EssYS - | ndan
To a suspension of 5-nethoxy-1, 1-dinmetshyl -indan (2.16 g, 12.25 mol)
(prepared follow ng the procedures described in U S. Pat. Appl. Publ.,
2006100460) in water (120 m), NBS (2.2 g, 12.3 mmol) was added. The

react | on Bt @, 4852 hedff (180G PGS bf (ith oLORGENIT R £ HRAR( 1. 3

m, 40% aq. sol ut was then ad stirring was continu
hours. THe rcaaohinortute was st@ratbs refhod fod 1thour.t It wilkeham cohtengravalsandxhe sesided
with diethyl ether th nmbi ned organi c extract was was

i ) h hed
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1.22 (s, ,6H) . WD 2011/ 034830PCT/ US2010/ 048695 28 Step 2:
6- Br on‘o-ci},lofld&? p@mﬂﬂi_(}lﬁhgi B ofjthe title compppund. [a]p™ = -55.0 (¢ = 1.11, CHCL).

6- br ono-5- X : i . + , 2.35 mol) in CH2C12 (30 nl)
was addeédlglgg\]h@f ﬁ%ﬂ%}%@?@ﬁbi‘ ?}gﬁ%ﬁ)ﬁ'&gopm se at -78C. Fol | owi ng

addi t i onH KRIR(GDALE 306 Ha), |Somed (4,0 yar mB8 (6, TR, eRPE s dand), 6.08 (d,
subsequently stirred at roomtenperature for 2 5 h. The reaction m xture
was thenlfh)uéﬁéiﬁ@dlw,t“kﬁ(lvécﬂﬂ ((154%,)2.-840\%@61151-%&% hydfs§Eh. car bonate (10
mL) yas added. The reaction m xture was stirred at roomtenperature for 1
hour. The reaction m xture was extracted with CH2Cl2. The organi ¢ phase was
washed with brine, dried (Na2504) argkaepnreentrated. Silica gel

chr omat ograf?ﬁ/ﬁl‘zt OAc/ heptane) provided 0.51 g (90% of
6- br onp- &)122-tf. mbtikgthy|-A §ahd-stshydregephibpserey lozwncthyh)-2.3-timdorpxazylo[320. 01

(M). a]pyrimidin-7-one

15 Step 1: 5,5-Dimethyl-5,6,7,8-tetrahydro-naphthalen-2-ol
The title compound was prepared in two steps following the procedures described in
U.S. Pat. Appl. Publ.,, 2006100460, employing 6-methoxy-3,4-dihydro-2H-naphthalen-1-one
as the starting material.
C1,H160 (176.12), LCMS (ES"): 177.14 (M'+H).

20 'H NMR (CDCls, 300MHz), 8 7.19 (d, 1H), 6.64 (dd, 1H), 6.51 (d, 1H), 4.46 (s, 1H), 2.70 (t,
2H), 1.79 (m, 2H), 1.63 (m, 2H), 1.26 (s, 6H).
Step2:(S)-2-(5,5-Dimethyl-5,6,7,8-tetrahydro-naphthalen-2-yloxymethyl)-2,3-dihydro-
oxazolo[3,2-a]pyrimidin-7-one

The title compound was prepared from 5,5-dimethyl-5,6,7,8-tetrahydro-naphthalen-2-

25 ol employing the procedure described in Example 1. [a]p® = -58.0 (¢ = 0.87, CHCl;).
C1oH2N,0; (326.16), LCMS (ES'): 327.16 (M +H).

'H NMR (CDCl;, 300MHz), 5 7.24 (m, 2H), 6.68 (dd, 1H), 6.55 (d, 1H), 6.06 (d, 1H), 5.26
(m, 1H), 4.18~4.41 (m, 4H), 2.71 (t, 2H), 1.78 (m, 2H), 1.63 (m, 2H), 1.25 (s, 6H).

30 Example 3



1H NMR (CDC13, 300MHz), 6 7.16 (s, 1H), 6.84 (s, 1H), 5.33 (s, 1H, 2.81
(t, 2H), 1.92 (t, 2H), 1.22 (s, 6H). Step 3:
(S) - 2- (6-Boan/B48B0di met hyl - i ndan- 5-yl oxynet hyl ) - 2, 3- di irgairus2010%0a8605 0 [ 3

, 2-a] pyrimdi

n-7-one 15The title conpmund was prepared from

6- brono-1, 1- dinethyl-indan 5- oI enpl oyi ng the procedure described in
Exanp Ie 1. [a]D25 = -24.2 (c 0.98, CHC13). Ci 8F119BrN203 (390.06), LCMS

ES
ES 7%3 (s, j@&%

2.82 (t, 2H),
(S)-2-(1,1, 6-
i di n-7-o0ne

was prepared

Conmmuni cations, 31 (15), 2 27,oenpl
di net hyl -i ndan as the starti g erN al /
191.15 (M 4H).

((Sg| lég)\etgﬁ% %W t(g%d?o Sﬁoi%}ﬁg%c]s% éte %-ﬁgxyréﬁ%nyl)} @%h?%rg
1.93 (t 2H) , 1lox220lp83,2-GH)yrindBinExanpl e 6

Tri met hyl -i ndan- 5-yl oxynet hyl ) - 2, 3- di hydr o- oxazol o[ 3, 2-a] pyri m
Step 1. 5-Methoxy-1,1,6-trinethyl dan 25The title conpound

i n accordance vvlth t he procedure— bed in Synthetic

@ @ gho- 5- met hoxy- 1, 1-
i WF1/£80/Y 190. 13), LCM5 (ESI):

6 6.89 (s, 1H), 6.69

1 CDC13, 300MHz

(s, 1H), 3.81 (s, 3H), 2.85 (t, 2H), 2.20 (s, 303H5, 1.91 (t, 2H), 1.23 (s,
6H) . V\@t@lg’ 14 ,9—%%%%{7&@-@&%9&%6% b@&zocyclohepten-}ol

5
U.S.

The title compound was prepared in two steps following the procedures described in

Pat. Appl. Publ, 2006100460, employing 2-methoxy-6,7,8,9-tetrahydro-

benzocyclohepten-5-one as the starting material.

C13H150 (190.14), LCMS (ES'): 191.15 (M'+H).

'H NMR (CDCls, 300MHz), 8 7.22 (d, 1H), 6.59 (dd, 1H), 6.57 (s, 1H), 4.49 (s, 1H), 2.87 (m,
10 2H), 1.84 (m, 2H), 1.64 (m, 4H), 1.35 (s, 6H).

Step2:(S)-2-(5,5-Dimethyl-6,7,8,9-tetrahydro-5SH-benzocyclohepten-2-yloxymethyl)-2,3-

dihydro-oxazolo[3,2-a]pyrimidin-7-one

The title compound was prepared from 5,5-dimethyl-6,7,8,9-tetrahydro-5H-

benzocyclohepten-2-ol employing the procedure described in Example 1. [a]p” = -64.4 (c =
15 0.68, CHCl5).

C20H24N,05 (340.17), LCMS (ESI): 341.15 (M +H).

'H NMR (CDCl;, 300MHz), 8 7.25 (m, 2H), 6.63 (dd, 1H), 6.61 (s, 1H), 6.10 (d, 1H), 5.26

(m, 1H), 4.19~4.40 (m, 4H), 2.88 (m, 2H), 1.84 (m, 2H), 1.64 (m, 4H), 1.34 (s, 6H).

20

(S)-

Step 1:

25

Example 4
2-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-naphthalen-2-yloxymethyl)-2,3-dihydro-

oxazolo[3,2-a]pyrimidin-7-one

5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-naphthalen-2-ol
6-Methoxy-1,1,4,4-tetramethyl-1,2,3,4-tetrahydro-naphthalene was prepared

employing the procedures described in U.S. Pat. Appl. Publ. 2005/0148590 A1, employing



Step 2: 1,1, 6-Trinethyl -i ndan-5- ol The title conpound was prepared
from5-nmethoxy-1,1,6-trinethyl-indan enpl oying the procedure described in
Step 2 ofwaxamnpi3essd. C 2H160 (176.12), LCVMS (ES): 177. 12CTNS4Hp/04869H NVR
(cbCc13, 300MHz), 6 6.87 (s, 1H), 6.6271s, 1H), 4.48 (s, 1H), 2.80 (t, 2H),
2.23 (s, 3H), 1.90 (t, 2H), 1.22 (s, 6H). Step 3: (S9-2 -(1,1

, 6-Trinmet hyl -i ndan-5 -yl oxynethyl)-2,3 -di hydro-oxazo lo [3

, 2-a] pyrq mydi - N g A ti.t u pre fr )
1,1, 6-tr2|’§r?g§té3}f“-71i hnegglﬁe- %5 o) 101er2}% o%}lﬂ_%get eh%ogglg@gdﬁgtee\pﬁg&scrf ed 1R 1Egg]rér‘pl e
1. [ a] D2BtrametB@- 52,3ci-tetrBhyiito-nEpiEidkne ChOHARBRA) 3R6tcli6Yith BEYSn €EB)C1,387. 15
(M 4H). 1H NWVR (CPC13, 300MHz), 6 7.24 (d, 1H), 6.88 (s, 1H), 6.64 (s, 1H),
6. 08 (d,Prayie ths thlg compoyng. 4 15-4.43 (m 4H), 2.83 (t, 2H), 2.03 (s, 3H),

e iyl 0. LS S o1 6. 13, 2- ] pyr i i di n 7+ one § N
y 5 'S WMIRL(CREEPBOONIHRY BYT. i T(RdHY, @ThYd, 185t €62 (dd, 1H), 4.45 (s, 1H), 1.66 (s,
4H), 1.26 (s, 6H), 1.25 (s, 6H).
Step 2: (S)-2-(5,5,8,8-Tetramethyl-5,6,7,8-tetrahydro-naphthalen-2-yloxymethyl)-2,3-
dihydro-oxazolo[3,2-a]pyrimidin-7-one
The title compound was prepared from 5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-
10 naphthalen-2-ol employing the procedure described in Example 1. [a]p” = -58.2, (c = 0.97,
CHCly)
C21H26N,05 (354.19), LCMS (ES'): 355.19 (M +H).
'H NMR (CDCl;, 300MHz), § 7.24 (m, 2H), 6.80 (d, 1H), 6.68 (dd, 1H), 6.09 (d, 1H), 5.27
(m, 1H), 4.21~4.41 (m, 4H), 1.67 (s, 4H), 1.26 (s, 6H). 1.25 (s, 6H).
15
Example 5
(S)-2-(6-Bromo-1,1-dimethyl-indan-5-yloxymethyl)-2,3-dihydro-oxazolo[3,2-a]pyrimidin-7-

onec

O _N
o O
N
Tv\( ..... /
N
Br

20 Step 1: 6-Bromo-5-methoxy-1,1-dimethyl-indan
To a suspension of 5-methoxy-1,1-dimethyl-indan (2.16 g, 12.25 mmol) (prepared
following the procedures described in U.S. Pat. Appl. Publ., 2006100460) in water (120 ml),
NBS (2.2 g, 12.3 mmol) was added. The reaction mixture was heated to 60°C while stirring.
Concentrated H,SO4 (1.3 ml, 40% aq. solution) was then added and stirring was continued for
25 5 hours. The reaction mixture was cooled to rt. The mixture was extracted with diethyl ether
three times. The combined organic extract was washed with brine and dried (Na,SO4). Silica
gel chromatography (ethyl acetate/heptane) provided 2.78 g (89%) of the title compound.
C1,H;sBrO (254.03), LCMS (EI'): 254.04 (M").
'H NMR (CDCl;, 300MHz), § 7.26 (s, 1H), 6.76 (s, 1H), 3.86 (s, 3H), 2.83 (t, 2H), 1.93 (t,
30 2H), 1.22 (s, 6H).



20A sol ution of diisopropylamne (10.1 g, 100 mmol) in THF (100 nL) was
treated with n-butyllithium (1.6 Min hexane, 63 nL, 100 nmol) at room
t enrper at Wwe 20ndsus3N2. The resul ting pal e yel |l ow sol uti orCRaS2€100485d5 t O
-78C. A solution of butyric acid ethyis ester (10.4 g, 89.2 mmvol) in THF (28
m.) was added. Stirring was continued for a half hour at - 78C, after which
ethyl formate (22.0 g, 300 mmpol ) was added. The reaction m xture was 25

al | owed r and stirred for three hours under N2.
The reac%t?po%\aﬁnr%(%glpepagisﬁgtﬁgeﬁlﬁaelgg\E/%llth acetic acid (-17 m), diluted with

di et hyl et herTo évhsdmd Swhéthoxyat éFdlmbmyhmdaIﬂ(O édg,?. Blaﬁﬁﬂ@ﬂl) in SHLClg &3 @mll) was

chromato a (met hyl actate/hex ne) provided ‘:‘fgof etltle
conpounddd %fP &ﬁrn QTS Qﬁzq 2 iy @mopAigpyyise @14743 68)F0 lopas ¢ hegnigsirR
aH) . W20 Mﬁg@ %%Fg([yrret %&éﬁﬁl%%nﬁ%uﬁeﬁge&g i 2t 7o geftnperature for 2

- Di et hyl -1 nda oxlI rane m xture o
(R) - &pi dhl Bhotepciomnm{xpur@3vay, thdiDquamohgd with McQHdb mﬂt)hyAquendaasmﬁumlhy(iﬁxgaﬂ g,

5.0 mo in ac (30 added ot assi um car bonate (0.69
mmol ) . %@W&&@béﬂn&w% fliﬂf?dew?%ﬁ TEAR{EOTY thf@ Wouptaredrfdoppy mpswtw xf%}
was t herhoﬁ?”@“ﬁ@}éa@ﬁ&gmlﬁﬁl% W éx%sdeH 1Y1’?‘§H9@f2t e %_'ill_%gn O?rﬁavé@%s &llidq RhRt ate

and water and extracted twice with ethyl acetate. ani ¢ phases were
conbi nedravd dvedhEda,dMOuh andt esncebirated, Sulmfad gdvcehrosrmﬂmgmplszul(Emzéc/hqdane)

trate Th | t fied by flash

chr onat dgPary Do L CBET Sk brTend-ShiedpTbRiehthne) « b give 9.18 g (67% o
(S) 1(2 (]CH-H LR H 1)l ném%\bv)l QMUPF;/RW) oxi rane. 10C 4H1802 (218.13),
560. 14 (M4 CDC13, 300MHz), 6 7.02 (d, 1H),

6 76 (s 1HlNIMR GClM?lg( 300MH)z), & 716 (6dLH), 15[-&4 (s31HB .8R(s, 1H), 2.81 34 2y 1.9B)t,
2.81-2.92 (m 3H), 2.74 (dd, 1H), 1.92 (t, 2H), 1.23 (s, 6H). Step 3: 5
-(1, 1- D|2rﬁa)t P‘r}?-(? r?@lén 5 -ylo xynethyl)-4,5 -di hydro-oxazol -2-yl am ne To a

o) iy (DR B e RR ALY ER R s (0. 21 0, 5 21

(S)-2- (]qx:hzcdo[rm hlplyrinndiasy-&nacy| oxynmet hyl ) -oxirane (0.57 g, 3.21 mmol ). The
reacti on m xt s stirred at roo tur overnl ht aft IC.h t he
readtion mixt fmggt)%%@n‘fvﬁ%m@@areglntfa%mfg H%H t me@vﬁ@ﬁaleécp rﬁ_n)‘P NHas
added. \9@1 b | h Celite and the
filtrat gﬂggﬁggnr ere ﬁ%lge s pur| d?]l% ghr omat ogr aphy
(silica Clmlgﬂhﬁz@{(m&%ﬁm@MSEEfﬁyi 3?,9161)32@¢H}Qr| de) to give 0.41 g (49% of
5-(1, 1- |rret | -i ndan-5-yl oxynet h I?-4,5- i hydr o- oxazolt@éﬁlam’ne.

O S OND BNV OCRES SOGHZp EL 56 BTy 7R (. Do R (. SHONES (5.6
7.03 (d, 7 \ 3.86-4.11 (m 3

2 60 Eddﬁﬁ%wﬁ@éﬂdflﬂ% ("' Fpa bl lﬁ%@% et ee (M

(S)2@2- (1, 1- D met hyl -i ndan- 5-yl oxynet hyl ) - 6- et hyl- 2, 3-di hydro- oxazolo [3
, 2-a] pyrimdin-7-one
Example 6

(S)-2-(1,1,6-Trimethyl-indan-5-yloxymethyl)-2,3-dihydro-oxazolo[3,2-a]pyrimidin-7-one

Step 1: 5-Methoxy-1,1,6-trimethyl-indan
25 The title compound was prepared in accordance with the procedure described in
Synthetic Communications, 31 (15), 2323-2327, employing 6-bromo-5-methoxy-1,1-
dimethyl-indan as the starting material.
C13H120 (190.13), LCMS (ESI): 191.15 (M'+H).
'H NMR (CDCl;, 300MHz), $ 6.89 (s, 1H), 6.69 (s, 1H), 3.81 (s, 3H), 2.85 (t, 2H), 2.20 (s,
30 3H), 1.91 (t, 2H), 1.23 (s, 6H).



To a solution of 5 -(1 ,1-dinethyl-indan-5 -yl oxynethyl)-4,5

-di hydr o-oxazol -2-ylam ne (0.41g, 1.57 mml) in ethanol (16 nlL) was added
2-f ornyl -Wwotzgrivos4ssei d et hyl ester (0.34 g, 2.23 mmol ). Pha/uSe@owissns m xt ur e
was heated at reflux for 20 hours. It2awas then concentrated 30and | oaded on
a silica gel colum. Chromatography with (1-5 % 2-propanol /nethyl ene
chloride gave 0.092 g of the title product. [a]D25 = -24.1 (¢ = 0.76,

CHC13) . 08 ¥ <l (ES): 341.15 (M4H. WO

2011/ 034850 Dab10) 040> SE TH MR (CDCL3, S00MA). 6 7,04 (s, 1H),
7.02 (d, 1H) THe. fie compdid)d, was Geepackd frbin, S-mcdbxn, 1, bH)imethy2inddn LnfloyingH) ,
é(gﬁm(2.’tgezggo’cec%drgﬁes(cglbecfglbStelg'Z%%Egigr’nplzelgb.’ 1.22 (s, 6H 1.15 (t, 3H).
5(95)-2-( - B , t laﬁh()mif napht hal en- 2-yl oxynet hyl ) - 6- et hyl - 2
, 3-di hydérj%f-éw?x z%‘F%’%?ﬁ%{%@iﬁ%. n- 7-?& ONr..---0ON Step 1: (S)-2-(5
, 5 - Di MEHhWMIG (CBCT:, 800 -8/ 6180 -(nayHhy, bad2ei; PHY, 14048y (et Hy,| ).8®@ i, LHNE . TH (|

m xture of '(le)-e i chl orohédri n (2.2 g, 23.8 nmmol) and 5, 5-di net hyl-5, 6, 7, 8-
10 tetrafddid rﬁtagﬁt)’hla¥-7eﬁ» Hpl (2.1 g, 11.9 mol) in acetone (30 m) was

R L sl A e S R R R

partiti ahed between ethyl acetate and water and extracted twice with ethyl
acetate. The grganic extracts were conmbi ned and washed with water, brine,
dried over sodicufile fompoand nias rfarsdr Hewd | dBmethrlgdin-Tied snaeying nge

resi due r i h e rap (silica, nethyl ene
o e PR B (o gTeR el
C1oH2,N,05 (326.16), LCMS (ES"): 327.15 (M +H).
'H NMR (CDCl;, 300MHz), 8 7.24 (d, 1H), 6.88 (s, 1H), 6.64 (s, 1H), 6.08 (d, 1H), 5.29 (m,
1H), 4.15~4.43 (m, 4H), 2.83 (t, 2H), 2.03 (s, 3H), 1.90 (t, 2H), 1.21 (s, 6H).

15 Example 7
(S)-2-(1,1-Dimethyl-indan-5-yloxymethyl)-6-ethyl-2,3-dihydro-oxazolo[ 3,2-a]pyrimidin-7-

onec

Stepl: 2-Formyl-butyric acid ethyl ester

20 A solution of diisopropylamine (10.1 g, 100 mmol) in THF (100 mL) was treated with
n-butyllithium (1.6 M in hexane, 63 mL, 100 mmol) at room temperature under N,. The
resulting pale yellow solution was cooled to -78°C. A solution of butyric acid ethyl ester
(10.4 g, 89.2 mmol) in THF (28 mL) was added. Stirring was continued for a half hour at -
78°C, after which ethyl formate (22.0 g, 300 mmol) was added. The reaction mixture was

25 allowed to warm to room temperature and stirred for three hours under N, The reaction
mixture was quenched with acetic acid (~17 ml), diluted with diethyl ether, washed with
water, brine, dried (Na,SQO4). Silica gel chromatography (methyl acetate/hexane) provided
12.5 g of the title compound as a mixture of isomers.

C;H1,0:(144.08), LCMS (ES'): 145.08(M +H).



(67% of (S)-2-(5 ,5 -dinmethyl-5

, 6,7, 8-tetrahydro-napht hal en- 2-yl oxynet hyl ) -oxi rane . C 5H2002 (232.15),
LCVS ( ES)WO2¢d/iB#830M 4H+CH3CN) . 1H NMR (CDC13, 300MHz), PETUS2®0(0a8693H) ,
6.74 (dd, 1H), 6.59 (d, 1H), 4.15 (dd3 1H), 3.95 (dd, 1H), 3.33 (m 1H),
2.89(t, 1H, 2.73 (m 3H), 1.79 (m 2H), 1.64 (m 2H), 1.26 (s, 6H). 20Step
2. 5 -(5,5 -Dnethyl-5 ,6,7, 8-tetrahydro-napht hal en-2-yl oxynet hyl )-4,5

-di hydr -271 YA y e Lger stirred solution of sodium
hydr ogegs %9‘1 gé‘r?i2 &b {Wﬁﬂl‘é’l inglag Sm‘ﬂgi"?“‘&hﬁﬁé’gﬁi%&ol (20 nl) was added sl owy
(S)-2-(5, 5- diTeet hyiktuve 6f (R Bepiehloathydrio(0.8pht Hal emoD-anl hk—yinm&thyll-mdammane
(1.8 g, 7.9 mmuol) g}ereactlon m xture s stirred at rogm 25 te gture
over ni gHP-8d¢% el wmo njacetpng (Aombeatisradded Potanyiva cathenyre &0-AY 12 etMeeD( 160 ni)
was addqglx Eg%aﬁ%ﬁﬂled 'aPQSWfotr®6FH0 fd ptdﬁ%eﬁ?t‘f@ﬁ%ﬁit{g‘ %a’%dth%{'gorﬁ]d% Jitb tFI‘ﬁEe

concentrate e residue was puri romat ogr ap ica, 7N
NH3 $ n metiten etak nmﬂmdmdebathbm icthsy) alceta@:l m&i iwa&brgar(d%%acm‘d twice w1th cthyl

5-(5, 5-d hy 8- hyd h | -4, 5 i
) d.( hydr écg%z ezor ‘I‘%?ri’h?té“gg %y@%q vla t nst@éfi%%ggwﬁ%é P BIPP 02
( 274 17qulf¥rtgv§nd %%ncengrzigédlﬂndel}/l é’daue 1H Wr&%ﬁire&rgﬁ? mWé% ] u@iﬁéd élgy Efgdgh 1H),

1H) 2 qumato@hﬁ)hy Isﬂl@a (rm:thg]el)w chldble(heptaidy) to £1v259.08,g GG-D%) st df)-3:(1,1-
(S)-2-(5,.5- et r ahydr o- napht hal en- 2-yl oxynet hyl ) - 6- et hyl -
3 - 5d| @P@yge 1]5&7:1[))3;@%?%1} Oy di n- 7- one To a solution of

5- (B 5- %ﬂﬁtgb&;h@ @)7L§Mse%ErsaM@0%3@@%@@@1\@ yl oxymet hyl) - 4, 5-

di hydr o- oxazol - 2-yl am ne in ethanol (16 nL) was added
2- f or ny|'HONMER |(6Da]¢g,doemizl) &gtoer(d( OH3 6. @6 (32 1H)m§rﬁl4)(d THE 4. Bagdd, df)n3.26 ur e
was stlrrgd at _roomtenmperature faqr one é en heat ed at reflux for

24 hour 94 {HA34H(Re AHS Irtledt P d Hana 74 ﬁgjdéH) 01n92a L1 1248 d8D- col um.

Gt be pragfiny -iistctnt iffans BIRBRGRLY IS M EREoEBRREERIR S 10)° Love
E SES) 355. 15 Tdvh #dprously stirred fsb‘luNMRof oGS hy 30Qdtzyanamide. (B2 1(g) 3.2 Hpmolj. glﬁ)j 20

(m 1%H) m@éhwl%ﬂ? s ot %1aW132ﬁ$) 24 bél%%@lzman & B)A‘Y(Iﬁfhyé)FBX“a?Si& % (s,

CHD 12 Ay i, CHRLS P vy s g oo et overnh §05 R

0- oxazoltbe f&cHen mixture was concentrated Anhydrous diethyl ether (50 mL) was added The
resulting white precipitate was filtered through Celite and the filtrate concentrated. The
residue was purified by flash chromatography (silica, 7N NH; in methanol/methylene

20 chloride) to give 0.41 g (49%) of 5-(1,1-dimethyl-indan-5-yloxymethyl)-4,5-dihydro-oxazol-
2-ylamine.
C15H20N,0; (260.15), LCMS (ES"): 261.14 (M +H).
'H NMR (CDCl;, 300MHz), § 7.03 (d, 1H), 6.76 (s, 1H), 6.74 (d, 1H), 4.91 (m, 1H),
3.86~4.11 (m, 3H), 3.60 (dd, 1H), 2.85 (t, 2H), 1.92 (t, 2H), 1.23 (s, 6H).

25 Step4: (S)-2-(1,1-Dimethyl-indan-5-yloxymethyl)-6-ethyl-2,3-dihydro-
oxazolo[3,2-a]pyrimidin-7-one

To a solution of 5-(1,1-dimethyl-indan-5-yloxymethyl)-4,5-dihydro-oxazol-2-ylamine

(0.41g, 1.57 mmol) in ethanol (16 mL) was added 2-formyl-butyric acid ethyl ester (0.34 g,
2.23 mmol). The reaction mixture was heated at reflux for 20 hours. It was then concentrated

30 and loaded on a silica gel column. Chromatography with (1-5 %) 2-propanol/methylene
chloride gave 0.092 g of the title product. [a]p® = -24.1 (¢ =0.76, CHCl;).

CoH,4N,0; (340.18), LCMS (ESY): 341.15 (M +H).



a] pyri mdin-7-one Step 1: (S)-5-(toluene-4-sulfonic acid nmethyl)-(4,5

- di hydr o- oxazol - 2-yl ) am ne To a vigorously stirred solution of sodium
hydr ogen woanam3ekso( 2. 81 g, 43.8 nmol) in nethanol (44 mrCY/UsaG10m03
dropwi se (25)-glycidyl tosylate (10 g31 43.8 mmol ) in nmethanol. The reaction
m xture was stirred at roomtenperature overnight after which the reaction
25 m xture was concentrated to renove nethanol. Ethyl acetate was added
(150 ni) 1 f i t.ent r ferred

Separ at by PISHEDED, 3bizh s 18} B ai0Ref RELEL & 745 el 608 e85 54° 4P
concent riat)gd 2unger (mMac mYAqt, PHRE2 .93 (df 201)( #82qt, 0H),(192 &; 6H) 1.15 (t, 3H).

(tol uene-4-sul fonic acid nethyl)-(4,5-di hydro-oxazol -2-yl)am ne. WO

2011/ 034830PCT/ US2010/ 048695 33 1H NWR (CDC13, 300MHz), 6 7.83 (d, 2H),
7.39 (d, 2H), 4.80-4.70 (m 1H, 4.15- p%QS(”‘ 1H), 3.83 (dd, 1H)

3.09-2.99 (m 2H), 2.46 (s, 3H). Step 27 4-0xo-hex-2-ynoic acid nethyl

estes To gSyal(@ts-Dim@hylds, iy @@ yhiex-n2phihaec-2 3¢ 0 niliyn)y:b-casi-2r3-dihy - g,
10.55 mmmol ) in 5 dichl oronet hane ESO m.) was added Des-martin peri odi nane
(6.0 g, 14.14 nmol) and stirreszelel}demweHperaeig e for 18 hours.

Addi ti onal periodinane (4.5 g) was added to the ction mxture and
stirred at roomtenperature for 6 hours. Agueou CO8 was added to
reaction m xture, and precigpitaje s filte washed with

di chl or onet hane. Aqueous pha WEF/ tract ey i chl or onet hane, and
conbi ned organi ¢ phase was edywi Yfi"Wwat er, Dbrine, 10dried over Na2504,
filtered and concentrated upder”“vacuumto afford 1.48 g (100% of title
conmpound. C7H803 (140.04) 1H NWR ((CDC13), 300MHz): 6 3.84 (s, 3H),
2.70-2.63 (q, 2H), 1.19-1.14 (t BE&f Step 3: 4,4-Difluoro-hex-2-ynoic acid
met hyl e¥eRf: - SH0imetyl-60. 48 ttshnde-mphhglea-ZariogymetnDioxsaner ~ (1. 48 g,
10.55 mmol ) i ol net 0 ) i L NC four
trifluoride (@%§%§D?@§?HSESE%%gﬂﬁﬁg%%gﬁﬁgyé%?%?%gggﬁgﬁg%§$$§%%%%§?§§2£for
18 heour sctrdlgded-haphtialod-2Hok (RdsgpouPecnmi) in abapped3i aely wad addddr petdssion  a
few hours, then transferred to a separatory funnel. Aqueous ph

ext r act @BeR JifSheotlohrEihehe The HBXEBABT A IS GAMP C pPad dayhs %ﬁgé?mgﬁow th

A ford 1 5 g, e D ot b e S5 eaBIeBBL eSS b AR LSy
300MHz) :an@ ctr8eted syic8Mjith Ehyl ae@a@5 Thryorgddic exttratth-wer® @ofibineddhd wEiskql with

Tol uene-4-sul fonic. acid ) . )
(S) - 5- ( VAT PHRG s gy epipdiuny syfade sndseaperttest sk xacuier [Hie resulting residue

, 2- 4 pyry 49 Eﬁr'ﬂﬁe%' WI rﬁ%t%lb%hrcﬁﬁét@éraphy (silica, methylene chloride/heptane) to give 1.84 g
(67%) of (S)-2-(5,5-dimethyl-5,6,7,8-tetrahydro-naphthalen-2-yloxymethyl)-oxirane.
C15H,00, (232.15), LCMS (ES): 274.15 (M +H+CH;CN).
'H NMR (CDCls, 300MHz), & 7.23 (d, 1H), 6.74 (dd, 1H), 6.59 (d, 1H), 4.15 (dd, 1H), 3.95
(dd, 1H), 3.33 (m, 1H), 2.89(t, 1H), 2.73 (m, 3H), 1.79 (m, 2H), 1.64 (m, 2H), 1.26 (s, 6H).
20 Step 2: 5-(5,5-Dimethyl-5,6,7,8-tetrahydro-naphthalen-2-yloxymethyl)-4,5-dihydro-oxazol-2-

ylamine
To a vigorously stirred solution of sodium hydrogen cyanamide (0.52 g, 7.9 mmol) in
methanol (20 mL) was added slowly (S)-2-(5,5-dimethyl-5,6,7,8-tetrahydro-naphthalen-2-
yloxymethyl)-oxirane (1.8 g, 7.9 mmol). The reaction mixture was stirred at room
25 temperature overnight after which it was concentrated. Anhydrous diethyl ether (100 mL)
was added. The resulting white precipitate was filtered and the filtrate concentrated. The
residue was purified by flash chromatography (silica, 7N NH;z in methanol/methylene
chloride) to give 1.0 g (46%) of 5-(5,5-dimethyl-5,6,7,8-tetrahydro-naphthalen-2-
yloxymethyl)-4,5-dihydro-oxazol-2-ylamine.



To a solution of (S)-5-(toluene-4-sulfonic acid

nmet hyl ) - (4, 5-di hydr o- oxazol -2- 25 yl)amne (2.17 g, 8.02 mmol) in ethanol
(10n.) wawoOaddes48804- di f | uor o- hex-2-ynoi ¢ aci d net hyl egCe&rUuSedod®@Beg; 8. 02
mmol ). The reaction mxture was stirred at reflux for 2.5 hours. The

m xture was cooled to roomtenperature, concentrated under vacuum and
purified by colum chromatography on silica gel (0-10% nethanol in

di chl fotitl d.

G oo BURRn0, (I TORRAES e o) Bk L 1 LG SRR ((coc1s) . 300

gn:bz) 465151 Zq"[\ilz (CHel, 3EMHZ).839:24. @6 161, 6278|)(dd551H) 650 (]il-i)lH)54§61§n ?H{)(, anH)
- m :

1.17-1. 1328-‘(14 093@%) 3H)53ﬁ%@/1534%%égﬁb$27@1@, @h@ﬁbéﬁ (m %ﬂ)ewé (8,@8)). 5

bty fo)Bspoy BidnLs b A NBLAYhecl AR R RXVHEROKIO Sy 3-

t ol uene- &hﬁhb%@ﬂi&o[&ﬂﬂp{gﬁhuﬁnﬂhnﬁ d|f| uor o- propyl) - 7- oxo- 2, 3-
di hydr o- 7H-oxazol o[ 3, 2-a] p %rlm di n- 2- math?/ ester nmol) in
Ta

acetonitrile (% assqftjorngé Héfuedmethyles. fdithip hyﬂyw@ltmleﬁwlwmﬁhﬂkﬂ 3ol )
fol | owedy ltPQ’drS 5%%%5@9%3@&%@}% rﬁﬁ%ol)% RO )mL ) Bs hERAH Rtmil- ﬁﬁtﬁlﬁg vas

stirred at ux u reacti on m xture cooled to
t enper ataardeethgzll dstelr €6l39vigt D.7ehiyl). ahetradceion wastiedwas Stirrotiedt @bom dermpetataefor
Na2504, filtered and concentrated under vacuum Materi al E&d{lfl ed by coI um

chr omat Sgediony 4 then h%aéecb@q reflpx fopg+ heymardbivap thedi CRFEIE

(s YT D1 PRy ComRloa DRl - SRR andm G Bilo 4o gqao“ejﬂ% g
6. 63- 6. EtHe(ldepﬁJd)lct Qa]l[ﬁsﬂé326 8}(& (5748}15313-)3 (m 1H), 4.43-4.38 (t, 1H)

4.28-4.231(11 6-4.12 ,2.80-2.75 (t, 2H), 2.27- 2.09 (m
2H), 1.8 zsslsOe( 54219? LqMﬁdE{Ss) 3%114}5(1% H18)1.07 (m 3H). 15Exanple 10

o PO Bl sy PNl Bt

Corrpoundm)aa3Br(emgedzbr~4mof(ﬁl gﬁmeﬂﬂa UM{WE4‘4 @Plzﬁl)(ﬁ)m ZH; 1daszf{rﬁom) 20
propyl) 0XO0- dro- 7H oxazolo [3 , 2-a] pyri mdi n-2-yl met hyl ester
(0 188 i g, G 15155(icﬁHﬁet hyl-5, 6, 7, 8- tetrahydro napht hal en- 2-ol (0. 281,

,) according to the procedure descrl bed in Exanple 9. This afforded
24.0 ng (329 of title conpound. C22H26F2N203 (404.19), LCVs (ES): 405. 17
(M4H). 1H NWR ((CDC13) 300M—|z) 6 Bxadld922 (d, 1H), 6.68-6.65 (d, 1H),
6.54 (s, 1H), 6.23 (s, 25 1H), 5.25-5.18 (m 1H), 4.49-4.40 (m 2H),
4.34-4. 303)( §1.1-Difluorg-rropyl)- 241 ( cimethpgj-indanpayloxyroethyl) -2y ihy drogmazolof. 2-m

1H, 1.81-1.77 (m 2H), 1.65-1.62,{m. 2 7one5(s 6H), 1.17-1.14 (t, 3H).

\

20
Stepl: (S)-5-(toluene-4-sulfonic acid methyl)-(4,5-dihydro-oxazol-2-yl)amine
To a vigorously stirred solution of sodium hydrogen cyanamide (2.81 g, 43.8 mmol) in
methanol (44 mL) was added dropwise (2S)-glycidyl tosylate (10 g, 43.8 mmol) in methanol.
The reaction mixture was stirred at room temperature overnight after which the reaction
25 mixture was concentrated to remove methanol. Ethyl acetate was added (150 mL) along with
50 ml of water. The contents were transferred to a separatory funnel, the organic layer was
removed, dried over Na,SO4 and concentrated under vacuum to give 5.74 g (48%) of (S)-5-

(toluene-4-sulfonic acid methyl)-(4,5-dihydro-oxazol-2-yl)amine.



WO 2011/ 034830PCT/ US2010/ 048695 35

(S)-2-(6-Fluoro-1, 1-di net hyl -i ndan- 5-yl oxynet hyl ) - 2, 3-di hydr o- oxazol o[ 3, 2-a
] pyri m diwo2011¢03¢830 Step 1: 6-Fl uoro-5-nmet hoxy- 1, 1- di meCguS2010088895To a
sol ution of 6-brono-5-nethoxy-1, 1-di nst hyl -indan (2.77 g, 10.8 mmol) (see
Exanple 5) in THF (40 nL) at -78 C was slowly added n-butyllithium (

5.56m, 2.5M. The resulting solution was stirred at -78C for 0.5 h and a
sol uti onpf{phk f subf mi [N was
added. Al SMR (CHEAD SBORERTZN LS 450 R, BBTRR b Sl 30T

t enper atiH)e3.8pdd, a¢)] NO-2vBt (af, 2650144 (s, 3Ryl ext racted wit h ethyl acetate
10(2 x 80nLé The conbi ned organic | ayers were washed with water (100nL),
dried ov¥ep SottOambentdyodc aqigd megp@gsteland concentrated. Silica gel

conpound ao y2d f s EbP0r LHHEGIRANGE e R Eydr (P gSlo RarrboR if .
6- Fl sior Qi-ldhldrodieﬂﬁhhﬂ(} old avis rdabd D@ﬂ'—maatuspmtidumneqﬁ 0 g, 14 14 mmol) and stirred

6- fl uor o- 5- net hoxy- 1 1d|rrethyl-|ndan(1 40 g, 7. in 20.0 m of DCM
at - 78C a0 dereprraEmraior 1 S4mmis. Add mom%me}wriwamﬁﬂ ? gﬁm@s rflgied tpride reagtion on

m xture iR hd SR rodif erh i h%’é@foP@;ﬂB&rsb?J %E&s%iﬁ@O? 236G mﬁ«?&(’:\!'ﬁtrgacﬁo{? m

of met hano 1S mXxture wa Irred mnutes after

sat ur at adixaet,wWndgiredpitdia HaOBilwesl adredditd ywikdilddo@ndttidne. rAagiebid pigiseiwat ur e
stirred for an additional 1 hour, The m xture was extracted .20 with DCM (3

x 40 niL)xHasted ﬁ\@thc@iﬁlﬂpwﬂeﬂ*@amdccw?m%%%aw&nél%@ﬁwamdhwm WRETaPNr i ed
%

Seetr o/ isdioyet SISOR AR CHOTRLORARNARD B BBbed Pag R QSAAYbf tite

(180 09)comyButEl (E)HgOng&I(DM)( |er) 1H NI\/R (300 MHz, CDClB) 6

6. 81 22 56
(m ZIE?NMR ((CD(Clg) ggOMHz) S (3%4 (s I_QH) 2. 70 2. é3n}q, 2H), 1. 19 1. 14((t 3H) >6H)
Step 3: 4,4-Difluoro-hex-2-ynoic acid methyl ester

To a solution of 4-Oxo-hex-2-ynoic acid methyl ester (1.48 g, 10.55 mmol) in
15 dichloromethane (100 mL) was added diethylaminosulfur trifluoride (DAST) (5.1 g, 31.7
mmol) and stirred at room temperature for 18 hours. Reaction mixture was poured onto
chopped ices and stirred for a few hours, then transferred to a separatory funnel. Aqueous
phase was extracted with dichloromethane, and combined organic phase was washed with
water, brine, dried over Na,;SQs, filtered and concentrated under vacuum to afford 1.45 g
20 (85%) of title compound. C,;HgF,0, (162.04)
'HNMR ((CDCls), 300MHz): & 3.84 (s, 3H), 2.15-2.05 (m, 2H), 1.14-1.09 (t, 3H).
Step 4: Toluene-4-sulfonic acid (S)-5-(1,1-difluoro-propyl)-7-ox0-2,3-dihydro-7H-
oxazolo[3,2-a]pyrimidin-2-ylmethyl ester
To a solution of (S)-5-(toluene-4-sulfonic acid methyl)-(4,5-dihydro-oxazol-2-
25  yDamine (2.17 g, 8.02 mmol) in ethanol (10mL) was added 4,4-difluoro-hex-2-ynoic acid
methyl ester (1.30 g, 8.02 mmol). The reaction mixture was stirred at reflux for 2.5 hours.
The mixture was cooled to room temperature, concentrated under vacuum, and purified by
column chromatography on silica gel (0-10%) methanol in dichloromethane. This afforded
0.75 g (23%) of title compound. C7H;sF2N,05S (400.09), LCMS (ES*): 401.10 (M '+H).
30 'H NMR ((CDCls), 300 MHz): § 7.77-7.75 (d, 2H), 7.39-7.36 (d, 2H), 6.17 (s, 1H), 5.16-5.09
(m, 1H), 4.50-4.44 (t, 1H), 4.34-4.29 (m, 3H), 2.47 (s, 3H), 2.29-2.12 (m, 2H), 1.17-1.12 (t,
3H).



Step 3:

(S)-2-(6-Fluoro-1, 1-di net hyl -i ndan- 5-yl oxynet hyl ) - 2, 3-di hydr o- oxazol o [ 3, 2-
al pyri m dw0-2011003¢830 To a solution of tol uene-4-sul f@orasacion48695
(S)-7-o0x0-2, 3-di hydro- 7H oxazol o[ 3, 2-34a] pyri m di n-2-yl net hyl ester

prepared in accordance with the procedures described in W 302008/ 112483)
(0.927g, 2.88 mml) in acetonitrile (40 mM) was added

iy g S B  c

reacti ommodb[drba}pasnﬁaﬁaﬂedmat reflux for 1 hour and allowed to cool to
roomtenperature. The reaction m xture was gon entrate g and th reS|due
h

treated with Wat®rseipnmof dplucnsdsuianie #6id nh(Dehil. [-4ubo5e-8rPYHY -A19-2-3The
organi c e

co%celnt rdé?y(gs 7% E’ﬂf’%w@%ﬁ?@%@??‘ﬁw%ﬁw@éﬁ "@aéa)@gweowb%zmz 1%2 forded
0.295 g k) theaddetl! le] -Dompihyhithdas-5z0] whé ez, A8 dnmpB]fERGVed byl desBur carrboﬁat65
CHC13 FI NF 330. LCMS (E 331. 14 I\/[L+ 300
coc13§ @O% 4“ ﬁ% ﬂiél olg, fahz) Fractiqn m(%tu@{awea stifregl a sfe% (‘lﬁﬂ mlpl(e 6"\*/HZ 26

4H) | , |
(9 -2 (1Bt Dot it i S oiCbml st s,

] pyri m dirred 7oveo IN}QSO4, filtered and Ik)yﬁ)cehﬁated: ubder vacubin. MaStread phrified by column

Tol uene- 4- sul foni ¢ aci S)-2-am di oxazol o ster
To a susHENEstBHBYRY 8’683\9%1 )&é} @@% f}ﬁ Wdﬁq} 9r011§3hani15§ﬁ%w§tm 4 %%?Haam
(10Qg) (ﬂ@‘ﬁ)%ﬁﬁl%qltl% c%ﬁ!pHﬁﬁcPrCZQf{mﬁ?%ﬁ%Og((Bbo gWﬁZ‘C‘Mé (Es}§yj9qtle/ i\/?ﬁgi) 110nmol )

in nmet hanol (100mL) dropw se over m nut €s at roomtenperature The
m xtur e 'WENMR ((Cﬂ)@ig)aBO(}Mler) t & rep¥t- a@&r(da, lfH))r; 6.58-ahiu(ds 2HT el tisx 1), &. Was.13
concentrated and _the residue treated w and extracted w

ethyl ad8tdth: #2900 (& THe ‘b?%érﬁ%(dﬂagﬂélk %@ 4v%ésﬁ(4éd“flw?c%0 St 2H), 327
2.09 (m, 2H), 1.88-1.83 (t, 2H), 1.16 (s, 6H), 1.13-1.07 (m, 3H).

15 Example 10
(S)-5-(1,1-Difluoro-propyl)-2-(5,5-dimethyl-5,6,7,8-tetrahydro-naphthalen-2-yloxymethyl)-
2,3-dihydro-oxazolo[3,2-a]pyrimidin-7-one

The title compound was prepared from toluene-4-sulfonic acid (S)-5-(1,1-difluoro-

20 propyl)-7-ox0-2,3-dihydro-7H-oxazolo[3,2-a]pyrimidin-2-ylmethyl ester (0.188 mmol) and

5,5-dimethyl-5,6,7,8-tetrahydro-naphthalen-2-ol (0.281, mmol,) according to the procedure

described in Example 9. This afforded 24.0 mg (32%) of title compound.

C2oH,6F2N,05 (404.19), LCMS (ESY): 405.17 (M '+H).

'H NMR ((CDCls), 300MHz): & 7.25-7.22 (d, 1H), 6.68-6.65 (d, 1H), 6.54 (s, 1H), 6.23 (s,
25 1H), 5.25-5.18 (m, 1H), 4.49-4.40 (m, 2H), 4.34-4.30 (dd, 1H), 4.22-4.19 (dd, 1H), 2.74-2.70

(t, 2H), 2.32-2.16 (m, 1H), 1.81-1.77 (m, 2H), 1.65-1.62 (m, 2H), 1.25 (s, 6H), 1.17-1.14 (t,

3H).

Example 11



20wat er, dried over magnesium sulfate and filtered. The concentrated
filtrate was treated with 10% et hyl acetate/ heptane. The precipitate which
formed wawocoilises3ed to give the title conpound as a solPCH/US28/41862C np
(8.0g, 27% . CiiH 4N2045, (270.07), LOBMS (ESI): 271.06 (ML+H) Step 2:
Tol uene-4-sul fonic acid (S)-5-nethyl-7-oxo-2, 3-di hydro-7H oxazol o[ 3, 2-

26al pyrimdin-2- ylnethyl ester A stirred m xture of toI uene-4-sul fonic

oyl 2, by Roara 1 I R RAERL O g BT DR Rl GLL Ry By =0

refl ux for 4 hours. The solution was comcentrated and the residue was
purified by flash chromat ography on silica gel using 0-10%

met hanol / net hyl ene chl ori de tqg g| ve t he 30 corrpound as a tacky solid
(1.0g, 30% G 5H 6N2055, (336. . 7.07(M4H) WO
2011/ 034830PCT/ US2010/ 048695 37 \S (1 1- Di et hyl -i ndan-5

-yl oxynethyl)-5 -nethyl-2,3 di hydr o- oxazFo lo [3 ,2-a]pyrimdin-7-one

;I’g) aSS(r)rls %né/ji 9(1%31(%82&@@%0%@3 Ih%&o@azo(} 0[3 2-a] pyri mdin-2-ylnethyl ester

(0.300 g, O. 8Eb2anmhit)onl ﬂf éﬁﬁbltnmSt-ﬂhbﬂhexj lﬂOdlﬁie)hy\Mn?daﬁ (&dﬁ]eg 10 8 rnmol) (see
1, 1-di net hyl -i ndan- 5- ol fol |l owed by

cesi um daBRad ein(gIb &Y @L) ot g@%cﬂﬁ@ﬂ %lowwdﬁ‘éaamﬂhthﬁﬁf%(ér5énﬁa%5ma?éﬁ at
fl f I t
v 1+ st Sitior AN AE0S 4R { QAT ETb RS BRI RAIMER
extract gd. Wzt 18.@htnyl) ind@iREe mbPwalliddedhe far gandditibaat rh wa38 Wasthe decastivh
brine, dried over Na2504, filtered, and concentrated. Purification via

f | as h 10@% WHICEHP BRI SERRGEHYI BPYPE g ayatcr el hsosicerptaby ith eyl dete. 045
R L A e R AR e
7.03 (d,sodidm &ulfafy, nfilt2dd)l, @md84ohsentihtdd, 5.SAdca( rgel 1hromdtodbaphst. 1®o( rehydH) ,
2.84 (1 ’acthQe’/he%ia%gs)(a%forc?elai) 1’.401{; 8% th(ettftlezcgbnfpo&ﬁdzgs ye?lowGOF?
Ci,HsFO, (194.11), MS (EI'): 194.13 (M)
Step 2: 6-Fluoro-1,1-dimethyl-indan-5-ol
15 To a solution of 6-fluoro-5-methoxy-1,1-dimethyl-indan (1.40 g, 7.21mmol) in 20.0 ml
of DCM at -78°C was added BBr; (1.40ml, 14.4 mmol) in DCM (10.0 ml). The reaction
mixture was stirred at -78°C for two hours before being treated with 2.0 ml of methanol. This
mixture was stirred for few minutes after which a saturated solution of NaHCO; was carefully
added and the resulting mixture stirred for an additional 1 hour. The mixture was extracted
20  with DCM (3 x 40 mL) and the combined organic extracts were washed with brine and dried
over Na,SO,4. Flash column chromatography on silica gel (2-10% ethyl acetate/heptanes)
afforded 0.985 g of the title compound.
C11H5FO, (180.09), MS (EI"): 108.08 (M")
'H NMR (300 MHz, CDCls):  6.81(m,2H), 4.89 (d,1H), 2.80 (m, 2H), 1.91 (m, 2H), 1.22 (s,
25 6H)
Step 3: (S)-2-(6-Fluoro-1,1-dimethyl-indan-5-yloxymethyl)-2,3-dihydro-oxazolo[3,2-
a]pyrimidin-7-one
To a solution of toluene-4-sulfonic acid (S)-7-0x0-2,3-dihydro-7H-oxazolo[3,2-
a]pyrimidin-2-ylmethyl ester ( prepared in accordance with the procedures described in WO
30 2008/112483) (0.927g, 2.88 mmol) in acetonitrile (40 ml) was added 6-fluoro-1,1-dimethyl-
indan-5-ol ( 0.570g, 3.16 mmol) followed by cesium carbonate (0.937g, 2.88 mmol). The



15 Exanple 13

(S)-2-(6-Chloro-1, 1-di net hyl -i ndan- 5-yl oxynet hyl ) - 2, 3- di hydro-oxazolo [3

, 2- a] pyriwoanm/08483o0ne 20Step 1: 6- Chl or o- 5- net hoxy- 1, 1Pdirmastérglo4densian

To a solution of 6-bronop-5-nmethoxy-1,% di nethyl-indan (2.00 g, 7.84 mmol)
in THF (30 nmL) at -78 C was slowy added n- butyllithium (4.0 nL, 2.5 Min
hexane). The resulting solution was stirred at -78C for 0.5 h and a

sol uti 02}@9&10%" Iﬁ&lﬂgé %@a.léclfe'afyd q@ﬂl(x]' f(%Gl gouﬁ?ﬁpaﬂHWéd) tol &ool & 5@9 Watﬂ?%%m%

added. ter an additiona e reaction was to room
t enper atTheercapan edxiun @vaslactcﬁ]lCet(tﬁ@edﬂahd ahd resitiucaceadd writhh vedtbry (60acd) ahé (2
nic | ayers were brine, dried

x 70mL). The i ned or shed with wate

over somxarﬁ?tgﬁwngk ghyl 4°F @& Bhd T@ar%éﬁlm%ysawaﬁoa\faﬁhqdc\é&tF SRngydrigd ¥eg gel
chr omat hy, thyl / i a
el T ow o1 oR HFEE 0 o BEhEhS MR RromoLOBeR TS 85 SRBPTHCH

hl oro-1 affodaidaiﬁlt% g bhihamitld coﬁbouﬂ&sﬁkﬂzﬂﬁ@ﬂi&SOﬂB&]ﬂif HSZQBQI: &48@53@}@13)

The title conpound was prepa from6 chl oro- 5- net hoxy- 1, 1-di net hyl -i ndan

by treatGretF @h(%a?é}h‘l)a%C @Sa}réﬁé 14{MtH) Hi 3c10, (196.06), LCVS (ESI-):

195.05 (1 6.
(510, B i gop iz, ol B eI HiR paGctR) 6.8 GoPiy's W0 g

(S) - 2- (6-.Th{mr4)] 2183d(mn@lH)yl 98 nea?H R 1-22| (ox6kmet hyl ) - 2, 3 - di hydr o- oxazo Io
[3 ,2-a] pyrimdin-7-one To a solution of tol uene-4-su| fonic acid
(S)-7-o0x0-2, 3-di hydro- 7H oxazol o[ 3, 2- a] pyrim di n-2-yl net hyl ester (see
Exagple 1, ( 0.393 g, 1.22 mmol) |nE%§T§£Eq|2trl le (150 m) 10 was added

6- chl oro- 1, 1- di met hyl - i ndan- 5- ol 1.220 mmol ) foll owed by cesium
car bonat €){X( 13B]Z)ilgeth§zl-12121anmm}l<)xyrﬂ'étbyl)-éanetthgalnz Badditydr@ o |di@atapyrahidie ! ux
for 1.5 hour, after which it was allowed to cool to roomtenperature. The
solvent fromthe reaction m xture was ?%ved under vacuum The residue was
treated with water (100 m ) and extracted WI di chl oronet hane (2 x 150

m.). The organic | ayer was wash N@flgb 300 m.), dried 15over Na2504,
filtered, and concentrated. Puriflicattoh v fl'ash col umm chr omat ogr aphy

(silica

Step 1: Toluene-4-sulfonic acid (S)-2-amino-4,5-dihydro-oxazolo-5-ylmethyl ester

15 To a suspension of sodium hydrogen cyanamide (7.16g, 112mmol) in methanol
(100ml) was added a solution of (25)-(+)-glycidyl tosylate (25g, 110mmol) in methanol
(100ml) dropwise over 30 minutes at room temperature. The mixture was stirred at room
temperature for 18 hours. The mixture was concentrated and the residue treated with water
(100ml) and extracted with ethyl acetate (200ml). The organic layer was washed twice with

20 water, dried over magnesium sulfate and filtered. The concentrated filtrate was treated with
10% ethyl acetate/heptane. The precipitate which formed was collected to give the title
compound as a solid, 108-112°C mp (8.0g, 27%).
C11H14N,0,8, (270.07), LCMS (ESI): 271.06 (M'+H)
Step 2: Toluene-4-sulfonic acid (S)-5-methyl-7-0x0-2,3-dihydro-7H-oxazolo|[3,2-

25 a]pyrimidin-2- ylmethyl ester

A stirred mixture of toluene-4-sulfonic acid (S)-2-amino-4,5-dihydro-oxazolo-5-

ylmethyl ester (2.7 g, 10 mmol) and ethyl 2-butynoate (1.12 g, 10 mmol) in 20 ml of ethanol
was heated at reflux for 4 hours. The solution was concentrated and the residue was purified
by flash chromatography on silica gel using 0-10% methanol/methylene chloride to give the

30 title compound as a tacky solid (1.0g, 30%)
C15H6N,058, (336.08), LCMS (ESI): 337.07(M +H)



gel, 1-5% 7N NH3 in MeOH CH2C12) afforded 0.180g of the title conpound as a
white solid. C 8Hi 9C1LN203, (346.11), LCMS (ESI): 347.12(M +H) 1H NWR (300
MHz, CDCMP:208/034830 (d, 1H), 7.03(s, 1H), 6.79 (s, 1H), PeTAB2¢1d/0486kf , 5. 34
(m 1H), 4.55-4.17 (m 4H), 2.82 (t, 2H), 1.91 (t, 2H), 1.19 (s, 6H) 20
Conpar ati ve Exanple 1

(S)-2-(I ndan 5-yl oxynet hyl ) - 2, 3- di hydr o- oxazol o[ 3, 2-a] pyrimdin-7-one 0O N

V1. ---- t onic acid

nmet hy1- ES)) oxazohglﬂfHi %h%;’él%ﬁ“%%l?’lﬁécﬁ Eﬂigf‘%%é{ﬁ@ﬁ% g, 2.48 mol)
(prepar emkazcrio@cﬁbm}pglanmﬁnw ode t he procedures descri bed I n WD 2008/ 112483) in
acetonitrile (80 m dded i ndan-5-al (0.3

addi tion of ckitm HiBortt o YR IgulT %‘112851%%) PRI b3 B v
o e i O B S
acet at e.addbe 1 drdjaretieyl{inkacs -vla. s el 8 BDwirhdl) Bscp di-aampic H-I,qullo@ﬁdtb;&t@d;m
98 Tg_:/ag 3 f@%@%ﬂ@%@@ Ip%gé( Na21§04f)he resa{cltllofl: ?hlgt%lre \():vgsr geated? %r Hux for\qohour then
allowed to cool to room temperature. The solvent was removed under vacuum. The residue
was treated with water (20 ml) and extracted with ethyl acetate (50 ml). The organic layer
was washed with brine, dried over Na,SQOy, filtered, and concentrated. Purification via flash
10 column chromatography (silica gel, 0-5% MeOH/CH,Cl,) afforded 0.045 g of the title
compound as a white solid. [a]p”’ = -38.7 (c = 0.68, CHCl:).
C1oH2,N,03, (326.16), LCMS (ESI): 327.17(M '+H)
'H NMR (300 MHz, CDCI3): § 7.03 (d, 1H), 6.71(m, 2H), 5.84 (s, 1H), 5.24 (m, 1H), 4.45-
4.19 (m, 4H), 2.84 (t, 2H), 2.24 (s, 3H), 1.92 (t, 2H), 1.23 (s, 6H)
15
Example 13
(S)-2-(6-Chloro-1,1-dimethyl-indan-5-yloxymethyl)-2,3-dihydro-oxazolo[3,2-a]pyrimidin-7-

onec

20 Step 1: 6-Chloro-5-methoxy-1,1-dimethyl-indan
To a solution of 6-bromo-5-methoxy-1,1-dimethyl-indan (2.00 g, 7.84 mmol) in THF

(30 mL) at -78 °C was slowly added n- butyllithium (4.0 mL, 2.5 M in hexane). The resulting
solution was stirred at -78°C for 0.5 h and a solution of N-chlorosuccinimide (1.26 g, 9.40
mmol) in THF (30 mL) was added. After an additional 2 h at -78 °C, the reaction was

25 warmed to room temperature, poured into water (50 mL) and extracted with ethyl acetate (2 x
70mL). The combined organic layers were washed with water, brine, dried over sodium
sulfate, filtered, and concentrated. Purification by silica gel chromatography (2%ethyl
acetate/heptane) afforded the title compound as a yellow oil.
C1,H;5Cl10, (210.08), MS (EI"): 210.06 (M ")

30 Step 2: 6-Chloro-1,1-dimethyl-indan-5-ol



39 (silica, 7N NH3 in nethanol/nmethylene chloride) provided 0.33 g (47% of
the title conmpound. [a]D25 = -62.9, (c = 0.94 , CHC13) C 6H 6N203 (284.12),
LCVS ( ES)wWO028H/0B4830 M 4H) . 1H NVR (CDC13, 300kHI)US2@0/D48845 (d,
1H, 7.12 (d, 1H), 6.76 (s, 1H), 6.65%dd, 1H), 6.09 (d, 51H), 5.26 (m
1H), 4.19-4.41 (m 4H), 2.85 (q, 4H), 2.08 (qgn, 2H). Conparative Exanple 2
(S)-2-(5,6,7,8-T etrahydro-napht hal en-2-yl oxynet hyl ) - 2 3 -di hydro-oxazo |l o

[3 ,2-a] pyri l {}ﬂg COQ%SH%? was _pre are hf‘orﬂ 'éélﬁor%gfm}f% VYals dl%qeeglg}?{ ﬁﬁjaélf [)2 m

5678tetra ydr o- na oylngthe proce dure
Compar attrea&ne&»tamhlBBﬂ;as [m]]iﬂzme-lsg 6 (c 0.95, CHC13). G 7H 8N203

298. 13 SI): 299. 15 1H NMR (CDC13, 300MHz), 6
(7 24 (d)Cll %%(586%)6) LGNS (%élglzl?kgj% (Meh) 6.58 (s, 1H), (6 08 (d, 151H§
EX ;fm I( mlHlidMR BIPMHATBAL): 44 .07 s, ) BissAEhinLs 7 &), 486 (Copmargsive

(R -2- (12,HI} D26, 6y)- | ndan- 5- yI oxyrret hyI ) - 2, 3-di hydr o- oxazol o[ 3, 2-a] pyri m di

n- 7- one t|t| s prepared fro

L1 a sty (b SO dro SR BB e e Ba o o

met hyl - %Xézablg?jﬁ nglp%& 2-a] pyrimdin-7-one enploying the procedure
described In P’ D25= +53.8 (¢ = 1.12 , CHC13). G 8H20N203

( 312 14) LCNVB® (aES)luti@d 3f1 6 tlidngt)-sulmid abR (§ )EDCE 32, B Aib o) 7TH-6x7z02ef 3 2d ,

3 0 4 AP BedE {er G Exaigs 16§ 0.3, 1929l ingigetoniiife (150miy"

10  was added 6-chloro-1,1-dimethyl-indan-5-ol (0.240 g, 1.220 mmol) followed by cesium
carbonate (0.397 g, 1.22 mmol). The reaction mixture was heated at reflux for 1.5 hour, after
which it was allowed to cool to room temperature. The solvent from the reaction mixture was
removed under vacuum. The residue was treated with water (100 ml) and extracted with
dichloromethane (2 x 150 mL). The organic layer was washed with brine (300 mL), dried

15 over Na;SQOy, filtered, and concentrated. Purification via flash column chromatography (silica
gel, 1-5% 7N NH; in MeOH/CH,Cl,) afforded 0.180g of the title compound as a white solid.
C1sH19CIN,Os, (346.11), LCMS (ESI): 347.12(M +H)
'H NMR (300 MHz, CDCl3): & 7.31 (d, 1H), 7.03(s, 1H), 6.79 (s, 1H), 5.96 (d, 1H), 5.34 (m,
1H), 4.55-4.17 (m, 4H), 2.82 (t, 2H), 1.91 (t, 2H), 1.19 (s, 6H)

20

Comparative Example 1

(S)-2-(Indan-5-yloxymethyl)-2,3-dihydro-oxazolo[ 3,2-a]pyrimidin-7-one

To a solution of (S)-2-toluene-4-sulfonic acid methyl-2,3-dihydro-oxazolo[3,2-

25 a]pyrimidin-7-one (0.80 g, 2.48 mmol) (prepared in accordance with the procedures described
in WO 2008/112483) in acetonitrile (80 ml) was added indan-5-ol (0.33 g, 2.48 mmol),
followed by addition of cesium carbonate (0.82 g, 2.48 mmol). The reaction mixture was
stirred at reflux for 1 hour. It was then concentrated and the residue was dissolved in ethyl
acctate/water. The whole was extracted with ethyl acetate. The organic phase was washed

30 with 3 percent HCI, saturated NaHCOs, brine, and dried (Na,SO,). Silica gel chromatography
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calciumion (Ca2') nobilization assay was used to identify and determ ne
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Exanpl e Pot efit i ati on

fate were recorded and
paraneters: (1) the potency

Comparative Example 3

(R)-2-(1,1-Dimethyl-indan-5-yloxymethyl)-2,3-dihydro-oxazolo[3,2-a]pyrimidin-7-one

aeTTave

The title compound was prepared from 1,1-dimethyl-indan-5-ol and (R)-2-toluene-4-

20

sulfonic acid methyl-2,3-dihydro-oxazolo[3,2-a]pyrimidin-7-one employing the procedure
described in Example 1. [a]p® =+53.8 (¢ =1.12, CHCL).
C1sH20N,0; (312.14), LCMS (ES"): 313.16 (M +H).

25 'H NMR (CDCls, 300MHz), § 7.24 (d, 1H), 7.03 (d, 1H), 6.71 (s, 1H), 6.69 (d, 1H), 6.09 (d,
1H), 5.26 (m, 1H), 4.20~4.40 (m, 4H), 2.85 (t, 2H), 1.92 (t, 2H), 1.22 (s, 6H).
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Biological Examples
Example 14

A calcium ion (Ca*") mobilization assay was used to identify and determine the
activity for allosteric modulators of the rat or human mGIuR2 receptor. Two formats were
used: (1) examine the ability of glutamate to affect the potency of the modulator, by looking at
a concentration-response curve of compound at different submaximal glutamate
concentrations, and (2) look at the ability of the modulator to affect the potency of glutamate
by looking at a concentration-response curve of glutamate at a maximal modulator
concentration.

To monitor functional receptor response using calcium mobilization, a cell line stably
expressing the rat or human mGIuR2 receptor (normally coupled to its intracellular effector
molecules through an inhibitory G-protein, Gai) and Gays, in a tetracycline-inducible vector
was created. Gol6 can promiscuously couple Gs and Gi-coupled receptors to the inositol
phospholipid signaling pathway by activating phospholipase CP resulting in a Ca*" signal
(normally Gog-mediated), that can be monitored with fluorescence plate readers such as
FLIPR (Molecular Devices, Fluorescence Imaging Plate Reader), FDSS6000 (Hamamatsu,
Fluorescence Drug Screening System), or FlexStation (Molecular Devices). The Ca®’
mobilization assay was based on the detection of intracellular calcium changes using a
selective, calcium-chelating dye: Fluo-3, Fluo-4, or Calcium-3. A large fluorescence intensity
increase was observed upon calcium association with the dye. The dye was delivered either
with the acetoxy-methyl ester, and washed off, or using a no-wash kit (Molecular Devices).
Fluorescence signals stimulated by glutamate were recorded and used to generate the
following pharmacological parameters: (1) the potency (EC50) of the compound(s) of interest
at approx. EC10 for glutamate at the rat and human mGIuR2 receptors respectively, and (2) a
fold-shift of the glutamate EC50 by maximal concentration of compound(s) of interest.

Generally the compounds of this invention exhibit good mGIluR2 potentiation (EC50).
Broadly speaking the activity of the compounds of this invention is in the range of about 1 —
1000 nM, and certain of the compounds exhibit mGIluR2 potentiation in the range of 1 — 100
nM. The results obtained for a few of the representative compounds of formula (I) of this
invention tested in accordance with this procedure are summarized in Table 1, which lists the

mGluR2 potentiation (EC50).

Table 1
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metabotropic glutamate receptors.

side-effect profile of LY354740: a potent, highly selective, orally active agonist for group II
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SIH is nmeasured in mce using the fectal test procedure adapt at i on 0
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25 agonist. Also, see Schechter et al.,, NeuroRx. 2005 Oct;2(4):590-611. Review, where
innovative approaches for the development of antidepressant drugs are reviewed.

The activity of allosteric modulators of mGluR2 in pain models has also been reported
in the literature. See, Jones et al., Neuropharmacology. 2005; 49 Suppl 1:206-18, where
analgesic effects of the selective group II (mGlu2/3) metabotropic glutamate receptor agonists

30 are disclosed.

The efficacy of compounds of formula (I) of this invention in treating epilepsy can

also be ascertained by various methods used in the art. For example, see, Alexander et al.,

Epilepsy Res. 2006, 71(1), 1-22, where metabotropic glutamate receptors as a strategic target



Al t hough the invention has been illustrated by certain of the preceding
exanples, it is not to be construed as being limted thereby; but rather,
t he i nverwpan11g3essnpasses the generic area as herei nbef eCe/usea0/l0e8505 .
Various nodifications and enbodi ments4ican be made wi t hout departing from
the spirit and scope thereof. WD 2011/034830PCT/ US2010/ 048695 45 CLAI M5
What is clained is: 1. A conpound of the fornmula (1): (CH2), 0 /R6 R2

S(1) whepep: uhe'él nhe%ft %[?i%:%s?ﬁ]s (F;cuks%dS%IQ&E dKfl&f%msﬁg'Ft 4Py BR a§61' %

hydr ogen, et hyl fuoroet propy ;
sel ect edd 1’(6)0 rﬁl48¥ﬁe wgitiolu piismtm;sé selectgzeo groy dil ogeuamametﬂe;albptri)}bm aeoa]mrhygqmst

ethyl, 2-fluaoroethyl, pro dlfluoropropyl xymet hyl an
2-1 uor de¥Y et uateﬁzsp%lmﬂlemfe%%ze & hand aPHETRXifin “é?‘g NYCIZEEP | n§@g%n@ént ly

of each rﬁét%‘dtro%?d Qﬁ{aﬁﬁté fe@éBt&&%btypes in modulation of pentylenetetrazole-induced seizure

5 activity in mice is disclosed by Thomsen et al., Neuropharmacology. 1998, 37(12), 1465-73.

Finally, Thomsen et al., J Neurochem. 1994, 62(6), 2492-5, disclose that (S)-4-carboxy-3-

hydroxyphenylglycine, an antagonist of metabotropic glutamate receptor (mGluR) la and an
agonist of mGIluR2, protects against audiogenic seizures in DBA/2 mice.

It has also been reported in the literature that modulation mGIuR2 receptors may also

10 improve cognitive functions. See for example Moghaddam, Psychopharmacology (2004)

174:39-44. Accordingly, it has been further suggested that modulation of mGluR2 receptors

may also improve cognitive deficits in patients suffering from either Parkinson’s disease as

well as Alzheimer’s disease. See specifically Lee et al., Brain Research 1249 (2009), 244-250

for Alzheimer’s disease and Samadi et al.,, Neuropharmacology 54 (2008) 258-268 for

15 Parkinson’s disease.

Example 15
Stress Induced Hyperthermia (Anxiety Model)

Stress-induced hyperthermia (SIH) reflects the elevation in core body temperature

20 experienced by mammals following a stressful experience. Clinically active anxiolytics
prevent SIH, indicating that this model may be useful in identifying novel anxiolytic agents

(See, Olivier et al. Eur J Pharmacol. 2003, 463, 117-32). SIH is measured in mice using the

rectal test procedure adaptation of the classic SIH paradigm described by Borsini et al,
Psychopharmacology (Berl). 1989, 98(2), 207-11. Individually housed mice are subjected to

25 two sequential rectal temperature measurements, separated by a 10-minute interval. The first
measurement captured the animal’s basal core body temperature (T1), while the second
temperature (T2) captured body temperature following the mild stress imposed by the first
temperature measurement. The difference between the first and second temperature (T2-T1 or

AT) is the SIH. Temperature measurements are made to the nearest 0.1°C with a lubricated

30  thermistor probe inserted 2 cm into the rectum of each subject. Test compounds are
administered 60 minutes before the first temperature measurement to allow for any stress

effect created by the injection to dissipate completely.



group consisting of (G -C4)al kyl, phenyl and benzyl; or 15R3 and R4 taken
together with the carbon atomto which they are attached forma substituted
or unsubswOtot1#34838- C7 car bocyclic ring; and R5 and R6 @&cCe/ush@omasees or
different and i ndependently of each otser selected fromthe group

consi sting of hydrogen, halogen, (G -C4)alkyl and (G -C4)al koxy. wherein:

Rl is selected fromthe group consisting of hydrogen, nethyl and ethyl; WO

2011/ 034830P [ : LStd-ng of
ydrogen, Motk ERtR (TP CRR IR 1o R aE B B M P SRS 1 R
sanme or mt td ey enistracitasi edlepéndahthksebef bie astheptheanvagibe ehadnpasamthdgengrioup
consisting of nethyl, ethyl and propyl;. or 5R3 and R4 taken together with
the car GG 2t RSESTRRETONS dirlqssdy Varigusmpdifisatiom snmemperiEpingpsan, bedfrdeoBiigit or
cycl ope %ﬁhk%%' and EgaﬁTQ: J&ft he same or different and independently
of each ot her sepécteg romthe group consisting of hydrogen, fluorine,
bronmd ne, nmethyl and ethyl. 103. The conpound according to claim2, wherein:
R1 is hydrogen or ethyl; R2 is hydrogen or nmethyl; R3 and R4 are each

met hyl; and R5 is hydrogen or nmethyl; 15R6 is hydrogen or nethyl. 4. The
compound according to claim2, which is selected fromthe group consisting
of :



(S)-2-(1, 1-di net hyl -i ndan-5-yl oxymet hyl ) - 2, 3-di hydr o- oxazol o[ 3, 2-a] pyrimd
n-7- one;

20('S) - 2- (Wolwms4880 1- di et hyl - i ndan- 5-yl oxynet hyl ) - 2, 3- ¢chyde@ooxs2dl of 3, 2-
a] pyri m di n-7-one; 45

(S)-2-(6-chloro-1, 1-di net hyl -i ndan- 5-yl oxynet hyl ) - 2, 3-di hydr o- oxazol o[ 3, 2-
al pyri mdin-7-one;

(S)-2-(6-fluoro-1, 1-di net hyl -i ndan- 5pyl\gxpgret hyl) - 2, 3- di hydr o- oxazol of 3, 2-
25a] pyri m di n-7- one;

(S)-2-( WhatGs thimet kyl - i ndan- 5- yl oxynet hyl ) - 2, 3- di hydr o- oxazol o[ 3, 2-a] pyri m
i din-7- one;

(S)-2-(1, 1-di met hyl -i ndan- 5-yl oxynet hyl ) - 6- et hyl- 2, 3- di hydr o- oxazol of 3, 2-

a] pyri mdin-7 ; :

30(S) - 5-( 1, 1-%ie?[ﬁﬁ%ling-opfrt%%@owylza-(?i, 1- di net hyl - i ndan- 5-yl oxynet hyl ) - 2, 3- di hy
dro- oxazol o[ 3, 2-a] pyri m di n-7-one; and 5
(S)-2-(1, 1-di met hyl -i ndan- 5yl oxymnet hyl ) - 5- A&
pyrimdin-7-one. WD 2

according to claim2, whilch i
(S)-2-(6-fluoro-1, 1-d
a] pyri m di n-7-one; 1
5(S)-2-(6-brono-1, 1-di et hyk-i ndan- 5-yl oxynet hyl ) - 2, 3- di hydr o- oxazol o[ 3, 2-
a] pyfi m di n- 7- one; 2 @)
(S)-2-(1,1,6-trinethyl-indan-5-yl oxynet hyl ) -2, 3-di hydr o- oxazol o[ 3, 2-a] pyri m
i di n-7- one; cin.:

(S)-2-(6-chl gyg-112 brgi et hyl -i ndan-5-yl oxynet hyl ) - 2, 3- di hydr o- oxazol of 3, 2-
10a] pyri m di n-7-one.. 6. The conmpound according to claim1, which is having

t he formul a IRilis s¢tectodh&rpmi the group consisting of hydrogen, methyl, fluoromethyl, ethyl,

sebect@d fror
n-5-y|oxynethy%% 2, "R, di hydr o- oxazol of 3, 2-
3

2-fluoroethyl and propyl;

10 R; is selected from the group consisting of hydrogen, methyl, fluoromethyl, ethyl,
2-fluoroethyl, propyl, 1,1-difluoropropyl, methoxymethyl and
2-fluoroethoxymethyl;

R; and R4 are the same or different and independently of each other selected from the
group consisting of (C;-Cy)alkyl, phenyl and benzyl; or

15 R; and R4 taken together with the carbon atom to which they are attached form a
substituted or unsubstituted Cs-C; carbocyclic ring; and

Rs and Rg are the same or different and independently of each other selected from the

group consisting of hydrogen, halogen, (C;-Cj)alkyl and (C;-Cj)alkoxy.

20 2. The compound according to claim 1, which is having the formula II:

R5 R
@) N 0 0 6
YJ/
N
RN R/ R

R n

wherein:

R is selected from the group consisting of hydrogen, methyl and ethyl;



15R1 is selected fromthe group consisting of hydrogen, nethyl and ethyl;
R2 is selected fromthe group consisting of hydrogen, nethyl, ethyl, propyl
and 1, 1- dvbl2oovisgs3opyl ; R3 and R4 are the sanme or diffePemtusSand/048695

i ndependently of each other selected 44 omthe group consisting of nethyl,
ethyl and propyl; or 20R3 and R4 taken together with the carbon atomto
whi ch they are attached formcycl opr opyl , cycl obutyl or cyclopentyl ring;

and R5 and Rﬁ{fﬁﬁ@el&&@d ﬁ@ﬂﬁh@ chﬁsﬁ{iﬂ%déWm %gﬁﬂﬁél}gﬁ‘&ﬂhyl @fﬁp‘gﬁm ot her

sel ected fromthe group cons ng o rine,
brom ne, nethyl arﬂdleltﬂmlropra@z The conpound according to claim®6, wherein:
R1 i s hydrogen or ethy drogen net hyl

,1-di fl
and R4 are edtrAietay "Fthea?ﬁ@e 5d1 g@%&%g@ﬁpewm P%@C'}aﬂﬁl e OGP ftrowﬁ* e

2011/ 034830PCT/ US met hyl . 8. The conmpound
according to clai gﬁqél%%h ﬁé%éﬁglgﬁ 1%“@},?5(9%1%?#26& oup consi sting of:

(S)-2- (5, 5- diRgenkyRL-t8k &, tdgBhdretitathy dribon aint tvakkich Zhoyl aox ytehb form2, 3- di hydr
0o- 5oxazol o[ 3, 2-a] pyrim d

(S)-2- (5, 5-di net hfycgp@p? §Y?18§‘r‘té{h?/ro°ryaloﬁﬁlﬂmlﬂ% éRd2-yI oxynet hyl ) - 6- et hyl -

3- dihydro-o dq{ B etRlsBME oS dent 2aRDEhde endently of cach other sel cted from th
(S)-2-(5,5,8, -tetrarreth 1-5,6,7,8-tetrah yIc)iro nap?‘u %a | en- 6foxymethy?) 2,3

- di hydr ooxaz cgrolﬁISCOerm]lpgmf inycitogen7 floovine, Arothine, methyl and ethyl

10(S)-5-(1, 1-di fluoro-propyl)-2-(5,5-dinmethyl-5,6,7,8-tetrahydro-napht hal en
-2- yloxynet hyl) -2, 3-di hydr o- oxazol o[ 3, 2-a] pyri m di n-7-one. 9. A conpound
of the fprmulgl c\frnpound according to claim 2, wherein:

R; is hydrogen or ethyl;
R; is hydrogen or methyl;
R; and R4 are each methyl; and
Rs is hydrogen or methyl;
15 Rs is hydrogen or methyl.

4. The compound according to claim 2, which is selected from the group consisting of:
(S)-2-(1,1-dimethyl-indan-5-yloxymethyl)-2,3-dihydro-oxazolo[3,2-a]pyrimidin-7-
one;

20 (S)-2-(6-bromo-1, 1-dimethyl-indan-5-yloxymethyl)-2,3-dihydro-oxazolo[3,2-
a]pyrimidin-7-one;
(S)-2-(6-chloro-1,1-dimethyl-indan-5-yloxymethyl)-2,3-dihydro-oxazolo[3,2-
a]pyrimidin-7-one;
(S)-2-(6-fluoro-1,1-dimethyl-indan-5-yloxymethyl)-2,3-dihydro-oxazolo[3,2-

25 a]pyrimidin-7-one;
(S)-2-(1,1,6-trimethyl-indan-5-yloxymethyl)-2,3-dihydro-oxazolo[3,2-a]pyrimidin-7-
one;

(S)-2-(1,1-dimethyl-indan-5-yloxymethyl)-6-cthyl-2,3-dihydro-oxazolo[3,2-
a]pyrimidin-7-one;

30 (S)-5-(1,1-difluoro-propyl)-2-(1,1-dimethyl-indan-5-yloxymethyl)-2,3-dihydro-
oxazolo[3,2-a]pyrimidin-7-one; and
(S)-2-(1,1-dimethyl-indan-5-yloxymethyl)-5-methyl-2,3-dihydro-

oxazolo[3,2-a]pyrimidin-7-one.



R2(1V) 15wherein: Rl is selected fromthe group consisting of hydrogen,
nethyl and ethyl; R2 is selected fromthe group consisting of hydrogen,
met hyl , ewbybi/qsusspyl and 1, 1-di fl uoropropyl; PCT/USRBOAMHIRA ar e
the sane or different and i ndependentdny of each other selected fromthe
20group consisting of methyl, ethyl and propyl; or R3 and R4 taken together
with the carbon atomto which they are attached form cycl opropyl,
cycl obutyl or cyclopentyl ring; and R5 and R6 are the sane or different and
i ndependently of each other selected fromthe group consisting of hydrogen,
fl uori ne&. chlTfrdepobndatcoedingret diyim 2nchielt kyklec28 fibdn the@ragnasistngeitor di ng
to claim9, wherein; RL is _hydrogen; R2 is hydraogen; R3 and R4 are each
net hyl ; and (Wiéﬂlw&&és@p@%w Eéf‘ﬁlﬂéﬁ%%ﬁé'z%gihé’dwy%@]@ﬁ’z‘fI uorine or
methyl | R6 i s,twdhQaen sk, methyl . The conpound according to claim9, which
is:
(S)-2- (5, 5- di(Bep2HYDbrémd- 18l -8t eyl ahdeh- By by retix He3, 81ddhyepi-oxazdlof B.Axymet hyl ) - 2
, 3- di hydr o- oxazol .OQS 2-a] pyri m di n-7-one.

aﬁpyrlrmd n-7-one;

(S)-2-(1,1,6-trimethyl-indan-5-yloxymethyl)-2,3-dihydro-oxazolo[3,2-a]pyrimidin-7-

one; and

(S)-2-(6-chloro-1,1-dimethyl-indan-5-yloxymethyl)-2,3-dihydro-oxazolo[3,2-

10 a]pyrimidin-7-one..
6. The compound according to claim 1, which is having the formula I11:
Rs
@) N 0
O R
\W/J. o °
X N
R; R3 R,
R
2 (11I0)
wherein:

15 R is selected from the group consisting of hydrogen, methyl and ethyl;

R, is selected from the group consisting of hydrogen, methyl, ethyl, propyl and
1,1-difluoropropyl;
R; and R4 are the same or different and independently of each other selected from the
group consisting of methyl, ethyl and propyl; or
20 R; and R4 taken together with the carbon atom to which they are attached form
cyclopropyl, cyclobutyl or cyclopentyl ring; and
Rs and Rg are the same or different and independently of each other selected from the

group consisting of hydrogen, fluorine, chlorine, bromine, methyl and ethyl.

25 7. The compound according to claim 6, wherein:
R; is hydrogen or ethyl;
R; is hydrogen, methyl or 1,1-difluoropropyl;
R; and R4 are each methyl; and

Rs is hydrogen, fluorine, or methyl;



A pharmaceutical conposition conprising one or nore conpounds of clains 1
nore pharnmaceutically acceptable carriers,
Use of a conpound of any of cl aiPeg/Ub2410/04869Hr a

to 11 in conbination with one or
di | uent s WO 2exdi3g83ent s.

pharmaceutically acceptable salt thereof for the preparation of a
pharmaceuti cal conposition, which conpound is capable of nodul ati ng one or

nore metabotropic glutamate receptor functions for treating neurol ogical
psychiatric
phar maceuti ca

} S: a conmpound of any of clains 1 to 11 or a
Glliﬁsl% iy gen g@ﬁ%ﬁgl.

y ce pt alt thereof for the preparation of a

or

pharmaceuti cal conposition, which conpound is capable of nodul ati ng one or
nor e met abotr gpi c glutinate,rece tor functions for. 20 treating anxiety,
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10.

accoplng ta Jaimyb-suhesscleatsh (fops the grepnansisting of:
(S)-2-(5,5-dimethyl-5,6,7,8-tetrahydro-naphthalen-2-yloxymethyl)-2,3-dihydro-

oxazolo[3,2-a]pyrimidin-7-one;
(S)-2-(5,5-dimethyl-5,6,7,8-tetrahydro-naphthalen-2-yloxymethyl)-6-cthyl-2,3-
dihydro-oxazolo[3,2-a]pyrimidin-7-one
(S)-2-(5,5,8,8-tetramethyl-5,6,7,8-tetrahydro-naphthalen-2-yloxymethyl)-2,3-dihydro-
oxazolo[3,2-a]pyrimidin-7-one; and
(S)-5-(1,1-difluoro-propyl)-2-(5,5-dimethyl-5,6,7,8-tetrahydro-naphthalen-2-
yloxymethyl)-2,3-dihydro-oxazolo[3,2-a]pyrimidin-7-one.

A compound of the formula I'V:

R
S R

@) N 0
O
YJ/
x N
Rj RS R,
R,

R is selected from the group consisting of hydrogen, methyl and ethyl;

Iv)

wherein:

R, is selected from the group consisting of hydrogen, methyl, ethyl, propyl and
1,1-difluoropropyl;

R; and R4 are the same or different and independently of each other selected from the
group consisting of methyl, ethyl and propyl; or

R; and R4 taken together with the carbon atom to which they are attached form
cyclopropyl, cyclobutyl or cyclopentyl ring; and

Rs and Rg are the same or different and independently of each other selected from the

group consisting of hydrogen, fluorine, chlorine, bromine, methyl and ethyl.

The compound according to claim 9, wherein:
R, is hydrogen;

R, is hydrogen;

R; and R4 are each methyl; and
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11.

12.

13.

14.

49

Rs is hydrogen, fluorine or methyl;

Rs is hydrogen or methyl.

The compound according to claim 9, which is:
(S)-2-(5,5-dimethyl-6,7,8,9-tetrahydro-SH-benzocyclohepten-2-yloxymethyl)-2,3-

dihydro-oxazolo[3,2-a]pyrimidin-7-one.

A pharmaceutical composition comprising one or more compounds of claims 1 to 11
in combination with one or more pharmaceutically acceptable carriers, diluents or

excipients.

Use of a compound of any of claims 1 to 11 or a pharmaceutically acceptable salt
thereof for the preparation of a pharmaceutical composition, which compound is
capable of modulating one or more metabotropic glutamate receptor functions for

treating neurological or psychiatric disorders.

Use of a compound of any of claims 1 to 11 or a pharmaceutically acceptable salt
thereof for the preparation of a pharmaceutical composition, which compound is
capable of modulating one or more metabotropic glutamate receptor functions for

treating anxiety, migraine, schizophrenia, cognitive disorders, epilepsy and pain.



