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1. Yo, Luz Clemencia DE PAEZ, en mi condicién de apoderada de la sociedad solicitante de la
patente de la referencia, me refiero al oficio No. 14129 notificado por fijacién en lista del 14 de
agosto de 2012.

2, Mediante oficio No. 14129 el Examinador a cargo del estudio de patentabilidad de la presente
solicitud, en virtud del articulo 46 de la Decision 486, solicité la presentacion de los siguientes
documentos:

2.1: E. M. SASBATINI ET AL: “Metabotropic glutamate receptors: potential therapeutic
applications of recently disclosed new chemical entities” EXPERT OPIN. THER. PATENTS, vol.
14, ‘no. 11, 2004, pages 1593-1604, XP002504928.

2.2 FORFAR ET AL: “Synthesis, Structure, and Preliminary Evaluation of Cycloaddition
Compounds with Unsaturated Carboxylic Esters” ARCHIV DERPHARMAZIE, vol. 323, no. 11,
1990, pages 905-909, XP002504929 Weinheim, DE.

2.3 FORFAR ET AL: “An easy Route to 2-Substituted-2,3-dihydro-5(7)H-oxazolo(3, 2-
a)pyfimidin-5-ones and 7-ones Starting from the Corresponding 2-Amino-2- oxazolines”
JOURNAL OF HETEROCYCLIC CHEMISTRY, vol. 38, no. 4, 2001, pages 823-827,
XP002504930. '
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3. Respuesta al requerimiento

Con el animo de dar respuesta al requerimiento formulado por el Examinador, se
presenta junto con el presente memorial, copia de los tres documentos arriba mencionados.

4, Puesto que se han atendido a cabalidad las observaciones hechas por su Despacho sobre la
presente solicitud de patente, atentamente solicito que se continde su tramitacién.

5. Anexos

e E. M. SASBATINI ET AL: “Metabotropic glutamate receptors: potential therapeutic
applications of recently disclosed new chemical entities” EXPERT OPIN. THER.
PATENTS, vol. 14, no. 11, 2004, pages 1593-1604, XP002504928.

e FORFAR ET AL: “Synthesis, Structure, and Preliminary Evaluation of Cycloaddition
Compounds with Unsaturated Carboxylic Esters” ARCHIV DERPHARMAZIE, vol. 323,
no. 11, 1990, pages 905-909, XP002504929 Weinheim, DE.

e FORFAR ET AL: “An easy Route to 2-Substituted-2,3-dihydro-5(7)H-oxazolo(3, 2-
a)pyrimidin-5-ones and 7-ones Starting from the Corresponding 2-Amino-2- oxazolines”
JOURNAL OF HETEROCYCLIC CHEMISTRY, vol. 38, no. 4, 2001, pages 823-827,
XP002504930.
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Metabotroplc glutamate
receptors: potential therapeutlc
applications of recently disclosed
new chemical entities

Pabio Mari‘a Sébbatini" & Fabrizio Mitﬁeh

Giufam'ate is the main excitatory neurotransmltter in‘the mammalian CNS

"and it exerts its action through ionotropic and rgtabotropic receptors:

Whereas ion channels have been- heavily.exploited in the recent past, metab-
otropic glutamate receptor. (mGlu) research has been hampered by the lack:
of potenit and selective molecules with ‘dmg-lske structures.: A new:wave of
ligands-has recently. been disclosed by.a. number of: pharmaceutscal. compa-
nies’highlighting the great interest around these poteritial therapeutic. tar-
gats This review endeavours. to provide ‘the réader with .an. -updated and

detailed panorama of the. patent literature of this exciting field, also: tacklmg

non-competatwe and allosteric: modulators Those skilted in the aft: Know' that'
|t s qu:te diffi cult to extract stmcture-—actwaty re!anonshup (SAR) mforma Y

data are not specnﬂcauy prowded Accordmgly the main aim: of th:s rev:ew
will-be to:provide the réader with the most reélevant mformatuon available:
and to report the. structures of the newly unvenled chemical entities. Other
very interesting compounds recently dlsclosed in the:primary literature will
riot:be exhaustively cavered here, but'they are: sureiy worth'a further check in
the-available literature databases, a few examples will be:mentioned. only
where-a hovel: therapeutac area is disclosed or if major-insights:are provided.-

Keywords: agonist, 2llostéric modulator. antagonist, ankiety, cogmtlve disorders, depression;
metabotropie glutamate receptor (mCiu) ‘pdin. schizophrenia’

Expert Opin, Ther. Parents {2004) 14(11):1563-1604-

1. Introduction

Metabotropic: glutamate receptors (mG[u) belong to family C of the seven trans:
membrane (7-TM) receptors; they couple to'G proteins {G-protein-coupled recep~

‘tors’ ICPCRS]) and control the:activity of membirane enzymes snd ion chanméls (i.3).

Adistinctive: feature of the mGlus is the large ‘N-terininal domain which coritains
the glutamate binding. site [4.5] and; together with-the. parathyroid calcium sensing:
receptor,. the CABAB receptor and the vomeronasal’ Teceptor, they form a separate
family of GPCRs showing very little homology with other cloned receptors 16-5):
To-date; the mGiu: family consists of ¢ight subtypes that have been cloned dnd
nareéd’ mGlul mGluB accordmg to the succession; of their moleculdr cloning.

“Thiese’ eight receptors are divided into three classes on: the: basls of sequence similar-

ity, pharmacology. and: transduction mechanisms: Group 1 (mGluy and mGlug),
Group 1 {mGiuy vand mGluy) and Group TIT’ (mClu4. mGlug, mGluy and:mGlug).
Based on the models current]y svailable.in the hterature. these receptors'séem

‘to-behavein-a vety dynamic fashion: the transmembrane region iS both able t&

interact with-theé N-terminal’ domam or-to- d%rectly interact with the G- protein

10:1517/13543776:14.11.1593'6 2004 Asnley Publications Lo ISSN 1354:3776 £ 1593
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Metabotropnc glutamate fecepmrs 'potentta!' therapetmc apphcanons of: recently dlsc!osed new chemn:al entities

~ "Thesselective distribution of the metabotropic receptors {11]
should guardintee therapeutic-effect with very few sidé ‘effects,
Noneéthéless. despite all ‘the i'ﬁter'ésting results-achieved:so far

in preclinical models, no: deﬁnitwe study it hurnaris. can yet

. confirm this hypothesis. :

_ z._’r’n(;lu1 ligands

24 Modulators

- As reported -in -the ‘introdiction, in the last few" years an
mcreasmg number of moléculésable to interict in-ainon-tom-
petmve -manner with 'the ghitamate bmdmg site ‘has been
reported 'Moreover beyond ‘the. classncai non- competitive

In this. intemtxng ﬁe]d Hoffmann—La Roche rcported the
activity .of novel ‘sulfonylpyrrolidine derivatives. (I, Figure:1)
c’iai'm’ifig th'ei‘r' 'ose for the' treatment of 2 variety of aciite and

: 2’ Yamanouchi’ . S Imerestmgly enough these compounds are statcd to have

_ ‘(mGlu,) with both mmbntory and/or acovatmg activity The -
effective concentration For haif max:mum response (ECm)

Figure 1. mGiu; modulators.

sorhe ammomethyi -substitu
decivatives:[102}. exempliﬂed by'compound 2;'which'showed

a:'50%.inhibition :concentration ;(Icso} value of 2 nM

These compounds are:stated to B )
receptor-niodulators and. their applxcauon is! foreseen in the '

- prevention. - and  treatment " _Pa;kmsons -diséase, ..

: _janxmtyandpam RS o LN

22 Agomsts - v
Another important area is repres.ented by the synthesis.of .
mGlu agonists: Until recently, many mGiu agonists contained - -
carboxyhc acids (or the:r xsosteres) in their structures, makmg
the crossing: of the ‘blood-brain- barrier: rather difficult if.an
achve»transport miechanism was: not mvol d. )
In: the mGlu, field; agonist molecules are usually
claimed to:be active in-a number of CNS diseases. Hoff-
mann-La " Roche. disclosed - novel "tetrazole derivatives
{3. Figure. 2)as. group'1 metabotropxc glat amate-receptor .
agonists {103} These compounds.are. clal ned to'be benefi- B
cial for the treatment.of cognitive dlsorders schizophrenid;.
: hypoxla and. hypoglycaemua The compounds were-found
to vehiculate ‘a signal after appropnatc activauon through to have: EC50 values ranging from 0.045(3)'to 2 M.,
allosteric/modulatory sites.” . . Prevention. arid- treatment of cerebral infarction, on“the
Moreover. and very interesungly, both posmve and: negative, ,other ‘hand, are  claimed:’ by Yamanoochi {104) for. their

Figure 2. mGlu, agonist's'. :

_modulation is possible with-appropiiate new-chemical entities: imidazothiazole derivatives (4 ‘Figure 2). These compounds
- Thiis' fascinating and unique feature amongst GPCRs has  are claimed to be agonists- of the mGluy, subtype and
'been recently postulated and modelled (2.10); ' compound 4 is endowed with an ECSO value of 20 nM

1594 ‘ ! o " Expenv Opin: Trer: Patents (2004) 34(11)-
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§ Hoffmann-La Roche -6.-Hoffmann-La Rocha

Sabbatini & Micheli

‘7 Yamanouchi 8 Janssen

Figure 3. mGlu; antagonists.

. ¢ Ewroceltique

Figure 4. Mixed mGiu, ;.

23 Antagonists

In the mGlu, antagonist field; Hoffmann-La Roche: recently

dlsc!osed two pamnts in'the first f10s] they claimed a new class
of | tetrahydro-heterocycloazepmyl pyrimidinie .derivatives

{5.Figure 3), and in the second (1061, novel 1,2:4 5—tctrahydro- .
benzo (of thierio) [d]azepme-pyrazme or-triazine’ denvatwes.

aré'reported (6, Figure 3).
The therapeutic areas of Jpossible ‘intervention -for com-
poqnd 5 are related to epilepsy; pain, psychosis, schxzophrema

and cognitive. disorder. The: mGlu,; ‘antagonistic activity was

reported for nine-compounds with. affinity values ‘ranging
from 0.069 (for .compotind 5):to 48 pM:.
For analogues of ‘exemplified derivative 6, claimed: activity

relatcs to the;treatment of acute or chronic neurologxcal;ﬁ

disorders ‘and; ‘among the- different- dsta presented, the
specified compound had an 1C4, value of:0:006 1iM.

Yamanouchi also became active in this area with the:
patenting of novel' thienopyrimidine derivatives (7, Figure 3)
1071 They clatm a-detivative as.active: as 5 nM. Also-in this

case; the claimed actiy

:ang diabetic nephropathy.

Finally, ‘as far as. mGli, aritagonists aré concerned, Janssen
reported novel quinoline derivatives: (8 Figure 3} 1108] that
could:be:able to prevent:a number of ghitamiate-induced dis-
edses .of -the CNS. The imivitro inhibitofy activity! in

transfectéd Chinesehamster ovary {CHO) cetis of one of ‘the:
best compounds reported, gave a plC.yvalue.0f:8.58:

irecently
(9, Figure 4) as mixed mGlu y5 dntagonists for the treatment of

vities- feldte 't :paifi, -migraine, varioiis’
neurodegenerative diseases and also cerebrovascular disease.

Very récently, new non:competitivé pyrrole antagonists

‘were-described-in ¢he: primary literature ‘and a-report. of
-anti-nociceptive activity was presented]12]:

3. Mixed mGlu,,; antagonists

Spanning the Grotip. 1 metabotfopic receptors, Euroceltiqu‘e

claimed ‘the wuse ‘of thiadiszolylpiperazines

pain, depression. or anxiety 1109]. Compound 9; which.is the

-+’ best-example reported in the patent and which should act asa

‘mon-competitive antagonist, .is' enidowed “with-an 1Cg value

of 374:4 nM.

‘4. mGlu, ligands:

4.1 Antagonists

In the:mGlug antagonist ficld (Figure 5, a new. application
“for-a previously: reported compound was' filed by Novartis
{110} “who . claimed the use of 2- -methyl-6- (phenyiethy-

nyl)pyridine {also known as MPEP; 10, Figure 5) for. treating
pruritic:cord itlons.

- Similar acetylenic structures were disclosed by Hoffmann:La
Roche (111}, Novel phenylethenyl ar phenylethynyl derivatives
{11),-with a range-of activities from 0.011 {for the specified
compound) to < 10 1M, were reported. Their Reld of applica-
tion varies from treating a number.of CNS disorders, including

‘Parkinson’- discase; ‘schizophrenia, anxiety. and depression, to
-diseases such as‘pain, figraine and nicotine addiction.

Additional phenylacetylene derivatives: {12) were reported

‘by Novartis Pharma. as'mGlug aritagonists (112] (or possibly
‘mGlug modulators) Useful for the treatment of a long kst of
'CNS related” disorders, inlcudirig schizophrenia, anxiety,
-depression, itching and drug -abuse. The: best example is
-reported to:inhibit quisqualate-induced inositol: phosphate
‘turnover in humad mG%us-cxpressing cells: -with an

1C;q value of 30 M.
In-this field, Euroceltiqué filéd a patent where 1-{pyridin-2-
yDpiperazine derivatives {13} are claimed as potentiai treatment

for major- depressive disorders [113). An example- compound
“feported in the patent had. an [Cq; value of 8.9.nM.

2504928A__1 >
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‘Metabotropic glutamate receptors: potential therapeutic applications of recently disclosed new chemicat entities

10 MPEP, Novartis: 11 Hoffmann-La Rothe

12 Novarlis Phiarma 13 Euroceitique

17 NPS-AstraZenieca

18 Merck

19 Merck

—
Figure 5. mGli5. antagonists.
|
Other interesting claims. for “the ‘application of :mGlug
antagonists, such as Fragile-X syndrome, autism, mental Tetar-

dation, schimphrcma or Downs syndrome;, arc prcsented in‘a

pateit from Brown universify (knownas SIB1893, 14) g

Hoffmann-LaRoche (115.116) also-identified 1m1dazo[1 2-
.a]pyridine -detivatives'and 4-amino-2-thioalkylpyrimidine
derivatives. (15 and. 16; ‘respectively). In’ the Former “case.
compounds showed i vitro ICs, values ranging 0.037 - 10 pM,
‘whereas in the latter the compounds ‘had ICg values
ranging 0.12 +.3.85 pM.. As for their activity, the compounds
are claimed to be useful for tréating AIDS dementi; §ubstance
dependence, brain injuifes arid hypoxia.

Other ‘iriteresting non-CNS related and: potentially new
therapeutic aréas are claimed by NPSand AstraZeneca-{17)

17 for their mGlug antagonists. They foresee use for the.
‘inhibition of transient:lower oesophageal sphinctér retaxa-

tions (TLESRs), the-treatment of gastro-oesophageal reflux
disease. (GERD), ‘the prevention of ‘reflux. and’the treat-
ment or prevention -of regurgitation, asthma, chronic
laryngitis, lung disease and ‘failure to. thrive. These

compounds: were tested for their: activity against TLESRs
{deﬁnéd as ‘a. decrease. in ‘lower oesophageal. sphincter
pressure in relation to mtragasmc pressure) invive. It was

.shown' that the inhibition of TLESRs was 70% for the
-specified compound at I pmol/kg/h given as-an infusion

for 60 min, compared with 32 and. 43% for the positive
control MPEP at 4-and 6 jimol/kg/h,: respectively.
Finally, novel heteroaryi substituted' pyrroles: (18, Figure’ 5)

“were- disclosed by: ‘Merck to be: mGlug irthibitors (18}, The
‘compounds are ‘claimed to have ICg; values of < 10 piL

Morsover; they also Flled a patent in which
1.3- bxsaryltetrazolc derivatives (19) {119], endowed ‘with

1Csqvatues of <10 pM were disclosed.

Very recently, anxiolytic properties ‘of: heteroaryt mGlug

:antagonists have been: published in-the primary literature [13].

4.2 Modulators/ligands
'Neurosearch disclosed the use-of non-competmve ‘selective

mGlug antagonists. (20, Figure 6) .or -partial agonists to treat.
diseases: responsive. t0: modulation of' an aspartate ‘or a

1596
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‘heteroaryl -substituted pyrazoles

20 Neurosearch

23 Merck

21. Slassi

‘24 Meérck -

-Sabbatini:& Micheli

25 Merck

Figure 6. mGlu, modulators/ligands. T

glutamate teceptor, and the specified compbuna “hadan:

IC5q value of 1.9 pM (1201,

Slassi et al i21f diclosed novel 3-(pyridin-2 -iy1)<5- (sub~=
stituted phenyl)-1,2,4-oxadiazoles (21, Figure 6) and related:
heterocyclic analogues as ligands/antagonists at: mGlu;: .
receptors, particularly mGlug receptors. The compounds;

have shown 1Cy, values ranging 11 - 9140 nMin‘a fluoro-
metric imaging plate reader. (FLIPR) assay using cultured
primary astrocytes,. but no: specific: biological data
associated with individual compounds were presented.

Merck recemly D27 reported novel heteroaryl substituted.

tetrazole derivatives (22} as mGilug modulators, but no specific
biological.data are reported.

In another patent they reported fused heterobicyclo-sub-
stituted: phenyl. derivatives {23) as mGlug modulators [1231.
There are nuiﬁérous therapeutic applications listed for théir

use, which mclude pain, anxiety, depression, blpolarv'
disorder, drug or tobacco withdrawal, dementia, Alzheimer’s -

and Parkinson’s, diseases.

Moreover,vM‘erck 1124} presented novel trigzole derivatives
(24). and their ability to moduiate mGlu, responses with
ICsy values of < 10 uM. Finally, they also reported
(25) stated to have
ICqq values of < 10-uM pi2s):

Two very fécent articles from primary. sources-{14.15) also
tespectively pointed out the possible ‘role- of mGlug
agonists in neuroprotection and disclosed -allosteric
modulators for this receptor.

5. mGlu, and mGlu, ligands

:detected

- 5.1 Antagoriists,
- In the field of mGluy; antagonists, Talsho {126} disclosed a'

novel template belonging to fhe series “of ‘the modified

.2-amino-6- -fluorobicyclofd.1.0 hexane-2, 6- -dicarboxylic
‘acids (WO2003061698:.26, Figure 7}, for the treatment of .
‘depression. This novel series of mGlisy, antagonists has
‘been discovered by incorporating @ hydioxy or atkoxy
group at the C-3-position of the corresponding 2-amirio-6-
_ fluorobicyclof3.1.0jhexane-2,6- ~dicarboxylic -acid, which is'a
knownpotent.group Il mGiu agonist. Compound 26 (also
known ‘as ‘MGS-0039) ‘showed high affinity for both

mGIu2 (K =2.38 nM) and-mGlu, (K= 4.46 nM), and it
has been demonstratéd to ‘behave -as a competitive

-antagonist. No sxgmflcant activity at other mGlu teceptors

or. a. series. of ‘other receptors.and transporters, has’ been
Furthermore, compound 26 ex}nbxted

932 + 235 and 2960 + 1150, ng/mi for 3 mg/kg 10 mg/kg'

and 30 mg/kg, p.o., respectivély)-arid even a modest brain
penetration (brain. :C'max 13:2 ng/ml for 10 mg/kg. plo.,

_’6 h). Very importantly, compound-26:(at 0.3 - 3'mg/kg,
4.p.) demonstrated a dose-dependent antidepressant-like
e?fect in the rat forced swimming test and in thei mouse
tail suspension. test, whereas it had no apparent effect

inthe. rat social ‘interaction c¢r
plusmaze models. {16.17]..

dn: ‘the rat elevated

£xpert Opin. Ther. Patents (2004)14(11)
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Metabotrogic glutamate receptors: potential therapeutic applications of recently disclosed new chemical entities
1 .

me

26 'MGS-0039 Taisho.

. 28 Hoffmann-La Roche

‘27 Hoffmannila Roche:

29 Hoffmann-La Roche

Figure 7. mGlu,, ahtagonists.

Hoffmann-La Roche claimed new dihydrobenzo-
[b][1.4]diazepin-2:0one  derivatives (27, Figure7}. as
metabotropic glutamate receptor<2 :antagonists for the
treatment of acute and/or chroni¢ ncurological disorders
nzn. The compounds were tested Jinvitro for their

antagonistic activity at mGiu,. The X values for 29 .~

compounds ranged 3 - 125 nM. They also -disclosed
alternatively substituted dihydrobenzo[b][1.4}diazepin-2-

one derivatives (WQ02083665; 28) for the treatment of

acute and/or chronicneurological disorders 1128). The K] val-
ues-for 24 compounds ranged 0.9 - 91 oM. Finally, as a
further exploration around the same dilydrobenzodi-
azepin-2-one scaffold, they also’claimed further defivatives
(WO03066623; -29). for the ‘treatment or -prevention of
acute and/or chronic . neurological disorders {i2g). These
compounds gave K, values of £ 0.06:uM for mGiu. °

5.2 Agonists )
A great deal of work has been performed-in the field of
mGlum agonists, especially. in-the search for novel-prodrugs
which, in the: past three years, have represented a fertile
ground for the 1mprovement of the: pharmacokinctlc profile
of existing tigands.

As far as novel viig‘ands are. concerried, Taisho- reported

'2—3mino-G-ﬂuorobicycio[3.1,.0] hexane-2,6-dicarboxylic  acid.

(30, Figure8) as an mGlu, .aponist. 1130]. This compound
stiowed an [Cyq value of 476 nM.

Researchers from Georgetown Umverslty u3u published
a  2:substituted  L-glutamate -analogue,  namely .
(29-hydroxymethylglutamic .acid {also known.as HMG,
3L Figure 8).. HMG is cJaimed to-act as a relatively potent
agonist of ‘the Group Il receptor mGluy whilst also func-

tioning 3s-3 weak ‘antagonist at mGlu,. Moreover, this
. icompound- has: little or no activity. on the Group I or
'Croup' III mGlu récep'tors No specxfxc data are reportéd

dicarboxylic acid .denvatwes .(32) {1321, These compounds are
derivatives. of “the well-established bicyclo{3.1 D] hexane-2,6-

dicarboxylic acid series.(see 11341). The most active compound

had K values of 511.5 and 8:54 nM at mGlu, and nGluy

-receptors‘ respectively, anid behaved: #s -an agonist in a

functional assay, with-ECq, values ‘of 60:68 and 18.15 nM at
mGlayand mGlu, receptors, respectively:
In another patent,.Lilly disc¢losed 4. method fof treating'a

‘psychiatric disorder using'a combination. of an atypical anti-

psychotic (clozapine) with an mGlnzyandfor' mGluy receptos

‘agonistas the. second: component (33a and b 133 The

meéthiod is stated to have decréased drug:related-sidé effects

‘typically’ ‘observed with -such treatmients; conférring -an

unexpected beneflt for the patlent whilst. potentiating the
efficacy:of the dtypical antipsychoticitself: The in-vivo efficacy-
of “thé -comibination was asséssed in.an-animal model of

'schizophrerifa. The tesults: showed. that the comibination

produced a synergtstlc interaction, redtcing PCP-mduced

1598 “ " Expert Opin. Trer Patents 2004 14(11)
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30 Taisho

! 35 Lilly -

1

31 ‘Georgetovm.University (HMG)

36 Lilly

Sabbatini & Micheli

.37 LY-384740

‘Figure 8. mGiu,,, agonists.

ambulations ‘to @ .level ‘less ‘than that of ‘the atypncal--'

antipsychotlc clozapine alone, at 10 mg/kg.
An important. biological result was
#)-RS1'S2 R A2~ (2'-carboxy-3 -hydroxymethylcyclo-

-propyl)glycine (34), a potent mGlu, and:mGlu, agonist that

proved to be orally-active in both fear potentiated startle (arii--

mal model for anxiety) 'and PCP-induced. motor.activation -

{(anima1 modet for psychoms) ‘assays‘in rats 18]

In. andther report [19], the biological activities of “both
(251'5,2' 5.3 B-2-(2"-carboxy-3-methylcyclopropyl) glycine
(35).a hxgh]y potent and selective agohist. for Group'Il metabo-
tropric glutamate receptors, dnd its epimer (at the C3' center},.
compound 35, have ‘boen investigated. In  particular,
cormpound 35 resulted in systemically four ordérs-of magnitude
more active in thé fear-poteniiated startie model-of.anxiety in
rats, than the rigid constrained bicyclic system'LY-354740 ((+)-
2-aminobicyclof3.1.0}hexane-2:6-dicarboxylic  acid: 37,
Figure 8), - which was the first known, highlysselective and’

reported  for

potent. agonist-for’ Croup I metabotropxc glutamate’ receptors
{134}, This: result suggests’ that a conformationally-cmmramed
bxcyclic system is- not-a requiremerit:to achieve “highly-sefective
and potent Group [T mGlu agonists:

As previously: stated, many-cfforts ar¢ being,.carried' out
inorder to optimise the overall profile of mGluy; agonists
‘through an -extensive exploratxon of prodrug compounds.

: “Sticcessful drug development' requires not only 2 suitable

pharmacological activity, but also efficient drug. delivery to
ithe targct site: In pamcular eral[y administered -drugs
must’ first cross the intestinal epxthehal ‘cells'to.getinto the
systemnc <circulation. LY-354740 (37) has a very low oral
bicavailability (3 - 5%) in humans that Is believed'to arise
from, poor.-absorption. through the: gastromtestinal tract.- A

:gredt deal of work-has been carried out at Lilly with the

aim :of identifying specﬂ“c prodrugs that .deliver a

sufficiently high plasma. ¢oncentration of the parent

-compcund LY~354740
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Lilty has ‘thus filed several patents in this-field. They_dis—
closed a novel alanyl amide derivative of 2-amino-

bicyclo[3.1:0]hexane-2.8-dicarboxylic acid {38, Figure8) for -

the treatment ‘of . neurological -disorders ‘or psychiatric disor-
ders such as schnzophrema depression; btpolar disorder- and
anxicty (135). The compound is a prodrug of LY-354740 with
. improved oral efficacy. In binding experiments, LY-354740
‘binds with high:affiriity (K] values ranging 80 - 125:6 nM) to
human and rat. metabotroplcvglu_mma_te receptors; whereas the'
carresponding prodrug had no significant activity. In'a vatfear
potentiated startle. model, .compound 38 had: an: ‘MED:valie
+ of 0.01 mg/kg p.o..compared to 3 mgfkg p.o. for LY-354740,
and the: \plasma exposure levels, following oral administration
at the same dose, were ~ 15-fold higherin the; ‘prodrug-treated
animals than in those receiving the parent LY-354740 alorie;
Similarly, Lxlly communicated different. armde denvatives
(39, Figure 9) as prodrugs.of LY- -354740 with improved oral
potency- {136, At doses of 5mg/kg pio., the compounds
achieved plasma levels ranging 2180 - 8812 ng/mi
(8812 ng/ml for compound 39, sum of concentrations. at
0.5and 1 H) compared to a- plasma level of 466 ng/mi.
;fo]lowmg administration of the parent compound.
Other prodrugs 137 of LY-354740 (WO03006489; 40,

Figure 9} for treating neurological and psychiatric disorders
have been 1dent1f‘ ed and again, the invivo exposure of

LY-354740 fo][owmg oral administration of the prodrug

compound -was compared with. that for parent compound’
LY-354740 alone. The compounds were adininistered in rats.

atasingle dose of 5 mg/Kg p.o. The results showed that the
‘plasma concentration of LY-354740 alone (466 ng/mil}: was
significantly ' lowér  :than that .measuréd
administration of the prodrug:compound 40 {1248 ng/mi,
coricentrations at 0.5h and 1H).

Alternative prodrugs of LY-354740 138} are exemplified by

compound:41 (WO0O03045898). Rat glasma concentrations of

.the parent LY-354740 {as a sum of those at 0.5 h'and 1h) fol-
lowing oral dosing of cleven prodrugs -at 5:mg/kg, are
reported and compared with the same-value for.LY-354740.
In particular, compound 41 gave a value of 4786 ng/ml, again
considerably hxgher than the: 466 ng/ml obtained for the
parent compound. )

As a further example of an impraved approach for main-
taining LY-354740-like safety and ‘¢fficacy with increased
oral bioavailabilty, they. also claimed -derivatives such as

compound 42 (WOU03057661). In this case, the plasma

concentration values (sum of concentrationg at 0.5k and
1 h) ranged 1459 ~ 4945 39, In-particular, the plasma
concentration for compound 42 was 4887 ng/mil:

A novel synthetic excititory ‘amino acid .prodrug {43;

R =L-alanyl), has been claimed by Lilly for thé treatrent of

neurological and psychiatric disorders {140].

Lastly, sulfonylbicyclo{3.1.0]hexane-4,6 dicarboxylic acid
derivatives (44) have also beeriidentified-at Lilly-as- prodrugs
of mGlu, receptor agonists (141}, The parent compouind,
(+}-4-amino-2-sulfonylbicycio} 3.1.0] hexane-4,6~dicarboxylic

‘the: mPFC; Systemlc

following.

acid was discovered. same years'agoas ah active mGluz agonist
(US5688826 n4zy). Compound 44.:gave: combined -plasma
concentrations for the parent drug of 225 g/l after
admiinistration at 10mig/kg’p.o., which ‘weré comparable to
the plasma concentrations.of the parént drug administéred'at -
the same dose:

Recently, 2 number. of interésting studies have been pub--
lished in thie primary literature to dernonstrate the potential of
mGilisz;3-agonists for the treatmenit of anxiety rélated disorders.-

For example, it -has® been démioristcated. that .LY-354740
(37), exhibits, anxiolytic:like -properties in varlous. rodent
models 1201, Jn vivo m:crodxalysas Has been‘Used to'examinie’the.
effects 'of LY:354740 on extracellular moroamine lovels'i inthe
miedial prefrontal cortex: (mPFC) of rats previously subjected
to immobiﬁs’at’i'on stress, WHich signifi cantly 'elevates extra-
admnmstranon of LY 354740
30 mg/kg §.¢.) significantly-atténuated the immobilisation-

. induced inicreases in'both NA and DA This evidence suggests
‘that "LY:354740 ‘may exert antisstress: effect by blocking:
stressrélated iricredses ‘in catecholamines in the mPFC via’

mGliiyy; receptor activation.

Jn:another report, the effectof LY- 354740 ina: prés-versus.
postfear’ conditioning paradigm was mvesttgated -and com-
pared  with dxazepam 2i}.. Diazepam {0: 3, 06 and
1.0 mg/kg i.p.) attenuated both pré- and post-fear coridition-
ing startle responses in-a-dosesrelated manner in rats, whiie
LY:354740 (0.03.0.3 and 30 mg/kg i.p:) did not distupt pre-
conditioningstartle responses-at doses that attenuatéd post-
fear cond;t:omng responses. The benzodiazepine antagonist,
flumazenil; selectively reversed suppression of fear responses
to dlacham (0.6 mg/kg i.p.} whilst not-affecting fear suppres-

“sion:induced by LY:354740 (0.3 mg/kg ip). Furthennore the
. mGlugy, receptor-antagonist LY-341495 did not disrupt fear-

enhanced startle per se, but completely reversed the postcon-

ditioning anxxolytxc effects of LY-354740.1n this medel, .and
“had no effect: ‘on:fear suppressiofn’ by diazepam. These results

demonstmte that fear suppression by diazepam -and
LY-354740 invblves different neuronal mechanisms. Interest-
mgly in contrast-to disruption.of Tear conditioningias. well as
fear suppression by diazepam, LY-354740 had selective effects
on fear. -expression, suggesting. anxxo!yttc actions without the’

“associated memory impairment.

Another intersting. feature of mGluy; agonists is their abii-
ity to decrease:the evoked release of glutamate at certain (tore-
brain, limbic) giutamatergzc synapses, indicating- that the

“functional role -of° miGlu, and/or mGluy receptors is' to
suppréss glutamate excitations. This. suggests a.mechanism for

dampening gluaamate excitation under pathologncal states

-resulting from excessive glutamate release

Based, -in part, on “the -psychotomimetic’ actionsof’

“phencyclidine (PCP)—hke drugs, excessiveor patho!ogxc

glutamate release has been 1mphcated ina number of clini-
cal conditions, including psychos;s Thus, the
pharmaco!ogy of muitiple mGluy,4:receptor- agomsts have
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figure 9. mG!u,_,; agonists: Lilly prodrugs.

beén investigated in PCP treated rats j22. Agonists for

mGluy; receptors; such as 1.Y-354740, have been-shown-to

block certain behaviouial responses to PCP in rats: In:

addition, LY-354740: potently suppress glutamate release
in rat prefrontal cortex and these actions are blocked by-a
selective mGlum antagomst As glutamatergtc dysfunctxon
seefns to be implicatéd in. psychotic states, such as
schxzophrema clinical 'studies with mGlum agonists. may
be warranted to further explore the validity. of ‘the

Another promxsmg therapeut:c area for’ Group A igands is

" pain. Recently, ‘the-invalvement. of Group IT metabotropic

receptors in-acute and persistent pain;states was.evaliated in
several”in vivo models with: selective and potent Group II
agonists. LY-354740; LY-379268 (45, Figure'10)

LY- 389795 (48 Figure.10) attenuated’ late-phase paw~hckmg
paln ‘behavior in a dose-dependent marinér in thé formalin
meodel- of persistént pair (23] The orderof potency: of ‘the
agoriists was LY-389795 > LY-379268 > LY-354740. Also, in

45 LY-379268 46 LY-389795

“Figure 10. mGiu,,, agonists for pain.

"thé L5/L6 spmél ﬁerv'e hg’at:on model of” rieur'opathic pam in

behavxor, in_ a dose-rélated mannet.

-5:3mGlu, positive allosteric modulators.
‘Veryrecently, Merck reported the dlscovery of positive: allosteric

potentiators for'thé mCly, réceptor in the primary literature
241, .in1 addition to: those previously disclosed by {.ﬂly 1251, The.
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47 Lundbeck

48 (-¥PHCCC

Figure 11. mGlu, ligands.

Merck compounds belong to the class' .of phenyl-tetrazolyl
acetophenones and were shown- to be"active 'in  two rodent
models with potential. relevance for schizophrema the
inhibition of ketamine-induced noradrenahne release -and
ketamine-induced hyperactivity.

6. mGlu, ligands

Lundbeck disclosed new isothiazol-5-ylaceti¢ acid
derivatives (WQ03070712; 47, Figure 11) for the treatment
of numerous. CNS. diseases. pain and neurodegeneration
resulting from stroké or brain injufy. 143). Interestingly; the
compounds are thioderivatives of the ‘natural product
ibotenic acid,. which is found-in the: fly agari¢ mushroorn,
Amanita muscariz. Compound 47 showed ‘agonist activity
in the microrolar range at mGlu4 receptors. No specific
" data were ‘reported.

Also, in the field of. :mGlyg, it is worth noting’ that
receritly, {26] two compourids, 2-methyl-6-{2-phenylethie-
nyl)pyridine (SIB-1893; 14; Figure5). a non-competitive
antagonist of metabotropic- glutarnate receptor Type-5, anid
the well-known mGlug antagonist MPEP (10, Figiire 5), Have
been’shown to. act also as positive allosteric moduitatots for
the hGlu, receptor.

As further evidence of the fact that Group TII receptors can
also be positively-modulated i the finding that (-}-PHCCC
({-)-NV-phenyl- 7-(hydroxy:mmo)cyclopropa[b]chromcn-la-
carboxamide, 48) aise acts as a- positive: allosteric modulator
for mGlu, [27).

7. Expert'opinion

The search for novel and selective mGlu receptor-ligands
continues-to attract interest both in the: industry andin"the
acadaemia. Con§1derabl_e efforts are currently being: made
towards the identification of ligands with more favourable
drug-like properties; therefore endowed with an improved
pharmacological' and _;afe‘ty profile. with respect to the first

aminoacidic-like seriesidentified:more than a decade-ago.

In,additfbn;'a quite dffférent trend can be:observed in these

“last-few years.. There is a strong: move towards the identifica-
tion:of: structures, endowed: with, modulatory properties ‘or
able to interact with specific receptors through allosteric sites.
Yet, in ‘the mGluy; feld, the -quest for specific

agonists/modulators remains very active.
In.the latest patents (and also in the primary Hterature)

Aumber of novel chemical ‘templates have been recently
'ldennf“ed by ‘both universities and :pharmaceutical compa-
nies. Tbg ‘great ‘majority of these new chermical eatities cah;

be considered as attractive.leads for a chemnical optimisation

‘programime,:particularly in-the:case of the receptors belong-
ing to-Groups I and I1.:which continue to represent the.

most productive fields of research. Many of these structures

alowed further insight into the different therapeutic areas of
- interest (ie.. the vast majority of ‘CNS disedses, which are
oftensassociated ‘with a high unmiet - medical need) proving.
their pharmacological- effect in differenit preclinical model§®

or inculture tissue.

At the same:time, although-the search for novel and more .

diverse.chemical entities remains'an important task, scien-
tists are also working on the optimisation of known.series
with the dim to further expand ftom the original amino acid
structures-or; in other cases when this: is niot. feasible, to

extensively investigate prodrug - compounds, ‘which should
‘hopefully lead to molecules with better phys:cochemmai and

pharmacokinetic: propertaes thus: improving. bioavaziabxhty
as welt as the crucial: capacity to cross the blood-brain
barrier for CNS-related disoréiers.

Whereas reliable’ models for psychiatric diseases are still
debatable; a number of preclinical model$ for other CNS ill-
nesses‘hiave been developed; Many of the compounds dmnbed
in:the’ patents -and inthe ;primary lterature reported here,
Cleaily showed. efficacy in-the animal counterpart. Some of
thetn 'i'h'i”ghi have: the ‘potential to furthér “progress to human
volunteer studies and deﬁnmvely shed: hght .on their potential

valie. Unfortunately; so far none of these-molecules (and of the:

efforts:associated with them) have been rewarded with the fin-
tamental achievernent. of reaching the marketplace. Therefore,
the potential innovative therapeutic applications already erivis-
aged by the scientific.community. have not yet-been corfirmed.
Nonetheim “déspite the fact that this promise has not yet been
f_ulﬂlled it:is highly probable that, given:the scenario discribed
abave; the active séarch for drug-like compounds, especially in
the: field-of ‘alldsteric modulators, will:continue to represent an
inténse and - fruitful area - of research for both acadaeniia ‘and

- pharmaceutical compéniés in the vpcoming years.
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Synthesis, Structure, and Preliminary Pharmacological Evaluation of
Cycloaddition Compounds with Unsaturated Carboxylic Esters

Isabelle Forfar and Christian Jarry

» Laboratolré de Chimie Physique, Facult6 des Sclences Pharmacoutiques, Université do Bordeaux 1f, 3 Place de la Viotoire, 33076 Bordeaux Cedeox, France

Jean-Michel Leger and Alain Carpy

.. URA 605 CNRS, Faculté des Sciences Pharmeaceutiques, Universits de Bordeaux II, 3 Place de la Viotoire, 33076 Bordeaux Cedex, France

. "Received October 2, 1989

The reaction of S-substituted 2-amino-2-oxazolines with unsaturated care
boxylic esters yieded 2,3,5,6-tetrahydro- and 2,3-dihydro-7H-oxazolo[3,2-
alpyrimidin-7-ones. The structure of these compounds was established by
IR+ and NMR-spectra and by X-ray crystallogaphy. They were tosted for
anti-arrhythmic and hypocholesterolemic activities,

2-Amino-2-oxazoling, 3, Mltt.: Synthese, Struktur und vorlfufige phar-
makologische Bewertung von Cycloadditionsverbindungen mit ungesiite
tigten Estern

Aus 5-substltuterten 2-Amino-2-oxazolinen entstehien mit ungestittigten Car-
bonstureastom 2,3,5,6-Tetrahydro- und 2,3-Diliydro-7H-oxazolo[3,2-a]pyri-
midin-T-one. Dir Struktur dieser Yerbindungen wurde durch IR- und NMR-
Spekiren sowle durch Riintgenstrukturanalyse gekltirt, Die Substanzen wur-
den auf entlarchythmische und lipidsenkeitde Wirkung geprilft.

2,3-dihydrooxazolo[3,2-a]pyrimidines are substantlally useful as inter-

mediates for the synthosis of pyrimidines derivatives®, They were reported
. 48 oyclic derivatives of the pyrimidine bases and were rolated to the struc-
ture of potent carcinostatic cyclonucleosides®®,

In order to-extend our research on 2-amino-2-oxazolines
we synthesized derlvatives of 2,3,5,6-tetrahydro- and 2,3-di-
hydro-7H-oxazolo[3,2-a]pyrimidin-7-ones corresponding to
the general formulae 2 ard 3 (Scheme 1), from the reaction
of various 5-substituted 2-amino-2-oxazolines with unsatu-
rated carboxylic .esters. 2-Amino-2-oxazoline can react

. under this form orunder its imino-2-oxazolidine tautomeric
_ form®, In the first case we have shown that the endo ni-
trogen is more reactive than the exo one whereas in the
second case the contrary occurs, Consequently two different
series of cycloaddition compounds could a priori be ex-
. pected. In our experimental conditions a single series of
compounds was isolated and the structure was established
- by X-ray crystallography,

. Synthesis

' 2-stcbnllxcred-23,5,6v!elrahydro-?H-oxazolo[3,2-a]pyrlmrdin~7-ones 2

Various 2-amino-2~oxaiollnes 1 were prepared according to Siﬁ). Treat-
" ment of 1 with a slight excess of methyl acrylate or methyl crotonate in
* bofling dry toluene gave compounds 2 in good ylelds (Scheme 1), As early
": noticed™® the two nitrogen atoms of 2-amino-2-oxazolines are potent nu-
-Cleophilic centers, The oycloaddition of unsatured esters might occur on
. these centers lending to both pyrimidin-7-one and/for 5-one™%, In our case
the reaction led to a single derivative, Struoture 2j was established by X-ray
- Crystallography.

g’lﬂl‘c‘h. Pharm, (Welnhelm) 323, 905-909 (1990)

 RCH=CHCOOCH,

)
N

reslo. J:,.lo
2

R'=H 2(s-t)
R=CHy 2 (~n)

HC=CCOO0C,H,

Bohome 1.

The spectral data of 2,3,5,6-tetrahydro-7H-[3,2-a) pyrimidin-7-ones 2 are
reported in Table 1, The IR spectra of 2 in the solid state show CO and CN
absorptions at 1600 and 1670 om™ Y%, In the *H-NMR spectra the protons
atthe C-2 and C-3 form an ABX system, the C-2 methine H is found at
about 5 ppm. In compounds 2i-2n the methyl protons appear as a doublet
near 1.3 ppm. The ""C-NMR spectra of Zb and 2§ are 1dentical cxcapt for
the C-6 and 5-CH; atoms, The “C-NMR spectrum of compound 2§
showed the presence of two diestereolsomers, Two peaks appearad for C-2,
C-5, CH; of the lateral chaln and CH; (A8=0.55 ppm). HPLC analysls ona
C-18 reversed phase column (mobile phase methanol/phosphate buffer pH
6.6, 45/55) was performed with the compound 2J, Two peaks appeared at
retention times 5,06 and 5.6 min with a rato of about 1:1,

©VCH Verlagsgeselichaft mbH, D-6940 Welnhalm, 1990  0365-6233/90/1111-0905 $ 3.50 + .25/0
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" - Carpy and coworkery
NS Ha
1 RoH, o’J*N 0
Table 1: Analytical and spectroscopic data of 2 d
Cpd, R R’ Formula F(°C)* TH-NMR (CDCly) . Yield
‘ Mol.W, H{ H He Hp %
2a ' CH,0 H CigHj2N203 136% 2.64 3.55 3.88-3,37 5.1-4.8
; 184 Tt 2H t, 2H m, 2H m, 1H 69
B @—o H CiaHisN10; 95 2,67 435 5249
. 246 t,2H m, 4H m, 1H 74
2c o (CoHs)iN H CiiHsN30, 1 2.0 4.1-3.4 5248
' 225 t2H m, 4H m, 1H 63
2 . { N H CiaHigN; O3 147% #2.73 4.3.5 5.3-4.8
A 237 b 20 m, 4H m, 1H 66
2¢ . 0\_-)4 H Cy HiyN;0; 132¢ 2.69 4233 53447
. 239 t,2H m, 4H m, 1H 58
2t C¢H5sCHaNCH, H CisHiwN;0p 123 2,66 3833 5.1-4.7
— 213 42H  m4H m, 1H 52
2g @—-U H Cy7HypN4O, 163 4.12.4 53-4.7
. A 314 m, 6H m, 1H 61
2h ‘ CHz~N_ N H Cr2HzoN40, 1240 2924 4133 53-4.7
‘ 252 m m, 4H m, 1H 53
2 - CHz0 CH; CioH1aN305 Qit 3.1-2.1 4232 5.2-4.6 )
: . 198 m, 2H m, 3H m, 1H 39
2} . @—0 CH; CyHi5Nz04 1509 2922 4,336 5.6-5.2
260 m, 2H m, 3H m, 1H 6
2k (CaHs)2N CH, "Ci2Hy; N30, 1074 323 4.2-3.2 52-4.6
. 239 m, 2H m, 3H miH 62
2 { N CH, CaHaN;O, 1349 322 4.2-3.2 5246 .
gy 251 m, 2H m, 3H m, IH n
2n 0\—_)1 CH; CiaHjpN3 03 1207 * 2919 4.2-3.1 5.3-4.7
‘ - 253 m, 2H m, 3H m, tH 65
2n C¢HsCH;NCH; ~ CHj CigHu N3O, 108 323 4.1-3.5 5.4-4.9
287 in, 2H m, 3H m, 1H 56
* Recryst, Solvent 8iCCly - b: CHCl/CC)y - '¢; Toluene -« di J between 7 and § Hz
*4/DMSO [Ds}
H, Hb
Ne e
| RCH, )\N [¢]
Table 2: Analytical and spectroscopic data of 3 Ha .
Cpd. R . Formula TH-NMR (CDCly) Yield
: MolW, FeCy HY HY Hy, H: %
3n ct C7liyCINy O, 1897 5.8 17 5.6+53.1 4,6-3.9 76
. 1865 - d, 1H d, 10 1H
3b CH30 CgHyoN203 1240 6.05 735 52-49 4,6-3.95 - 59
: 182 d, IH d, H 1H 2H
3c (CHs)C-0 - Cy1H N2 03 173 6 7.4 53-49 4.6-4.1 51
' 224 d, 1H d, 1H 1H 2H 1
34 0 CiaHyN; 0y 1740 s45.8 78 5751 4739 70
. 244 d, 1H d, tH 1H
3o (C2Hs)N C11H7N30, 190° 59 15 5.3-4.8 4,63.9 63
. ‘ 223 d, 1H d, IH 1H 2H
3f . O‘l _~’ CipHyzN; 0, 177¢ 6 7.4 5.4-4,8 4.7-3.9 67
) —\ 238 d, 1H d, IH 1H 2H :
3 @—U CyH20N40, 175¢ 6 73 5,30-4.9 4,6-395 58
t 312 * 4, H d, 1H 1H 2H R

* Recryst, Solvent: a: BtOH - b: CCl,CHCI - ¢t Toluene - d: In all cases Hp and Hp appear as doublets with Jso = 8 Hz - ot He and Hp “lwfys

appear as unresolved multiplots
** DMSO [Dg] ‘

Arch. Pharm. (Welnheim) 323, 905-909 (199%L,




' 7-Amino-2-oxazolines

- 2-substititted-2,3-dihydro-7H-oxazolo [3,2-a] pyrimidin-7-ones 3

The reaction of heterocyclic nitrogen compounds carrying an o-amino
. group with acetylene caboxylates has been widely investigated, According
" (o the heterocyelic nucleus it can generate both the isomeric pyrimidin-7-
" ones or 5-ones 7, The treatment of varlous 5-substituted 2-amino-2-ox-
azollnes with ethyl proplolate in boillng ethanol gave the corresponding
. 2,3-dihydro-7H-oxezotof3,2-a)pyrimidin-7-ones 3.
" 'The structure of 3c was identified by spectral data (Table 2), As already,
noticed'®' the IR-spectta of pyrimidin-7-ones and 5-ones are quite differ-
ent, The amids bond of 7-ones appears below 1650 e’ while the same
absorption for 5-ones is above 1680 om'l, The, 'H.NMR spectrn of 3¢
display two multiplets for the C-2 and C-3 protons at 5.3-4.9 and 4.6-4.1
pem (ABX system). All components 3 show the: olefinic C-5 and C-6
“~ pitotons &t 7.4 and 6 ppm, 'These data are stmilar to the findings of fnak! for
' oyclic compounds of uracil and thymine"® and to those of Kinoshita for
fufezolof3,2-u]pyrimidin-7-ones'¥, The C-NMR spectra of 3a can bo
used for the establishment of the proposed structure, The most deshielded
slgnal (171.3 ppm) is assigned to C-7 and is consistent with a pyrimidin-7-
- one structure, In the thiazolo(3,2-a]pyrimidin-5-ones the C=0-carbon is
found at 161 ppm“’. Similar values are reported for some tautomerlc pyri-
midines: 169.8 ppm for l-methyl-4-0x0- and 161.4 ppm for 3.methyl-4-
" oxo-pyrimidines'?,

" X-Ray Crystallography

Crystal data are presented in Table 3. The cell-dimensions

- and orientation matrix were calculated by least-squares

méthod from the angular values of 25 reflections collected

with an Enraf-Nonius CAD-4 diffractometer, The intensities

were collected with @ / 8 scan mode and graphite mono-

. chromated CuKo. radiation (& = 1.54178 A). No appreciable

drop in intensity of two standard reflections checked every

90 min was noticed. The data were corrected for Lorentz-
and polarization effects but not for absorption,

The ‘structure was solved by direct methods ‘using the
MULTAN 80 Program System and the statistically
weighted tangent formula!®), Al remaining calculations
based on the programs CRISTA, CRISAF, CRISEC, and
UTIL from the Laboratory of Crystallography (Univ. of
Bordeaux I, Talence) were carried out on a Mini 6-92 CII-

" Honeywell-Bull computer, Block-diagonal matrix least-
tquares refinements were performed for a scale factor, and
JPositional, and anisotropic thermal parameters of the non-
hydrogen atoms, The hydrogen atoms, located from dif-
ference Fourier maps, were included in the calculations and
Tefined with isotropic thermal parameters, The function mi-
nimized was T w il Fol-1Fcll 2 wherew=1if | Fol< P, P
= [Fo¥(max)/10]'2, w = (P/Fo)* if | Fo | > P. The scattering
factors for non-hydrogen atoms were those proposed by
Cromer and Waber'? and those for H atoms were from
Stewart, Davidson, and Simpson®,

The fractional atomic coordinates and Beq values of non-
hydrogen atoms are presented in Table 4, Bond lengths and
tngles are presented in Tables 5 and 6. The conformation is
shown in Fig. 1*, '

———

“Arch, Pharm. (Weinhefm) 323, 905-909 (1990)
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Projection of the molecule showing the numbering scheme

Examination of the bond lengths and angles (Tables 5 and
6) shows a delocalization of the 1 electrons around C(11),
The shortening of the C(11)-N(14) bond (1.299(7)A) vs
C(11)}-N(12) (1.311(7DA) would indicate that the doubl/e
bond is better localized between the former, However the
bond angles around N(12) would indicate that the
hybridation state is close to sp? The observed bond lengths
are comparable to those found in opened related imino-2-
oxazolidines¥, The oxazoline ring is almost flat with C(9)
and C(13) slighty below the plane defined by O(10), C(11),
N(12) and N(14) (-0.029(6) and -0.015(6)A, respectively).
The dihydropyrimidine ring is twisted with C(15), C(16)
and C(17) at 0.076(6), 0,145(9) and -0.116(9)A from the
same plane.

The conformation of the chain is extended as indicated by
the torsion angles C(6)-C(1)-0(7)-C(8)= -176(1)°, C(1)-
O(7)-C(8)-C(9)=-174° and O(7)-C(8)-C(9)-C(13)=-178°.

Pharmacology

All new compounds were screened for anti-arthythmic

-and hypocholesterolemic activities.

Antl-arrhythmic activity

Only compounds 2¢ and 3c show slight activity in this
test. The percentages of mice which did not display cardiac
arrhythmia 30 min after administration of the test com-
pounds were 33% for 2¢ (60 mg/kg i.p.) and 66% - 33% for
3¢ (100, 50 mg/kg i.p.). In the same conditions the ED 100
for quinidine was found at 100 mg/kg.

Hypocholesterolemic activity
Reductions in serum cholesterol and heparin precipitating
betalipoproteins concentrations were observed for some

N Woitere Einzelhelten zur Kristallstrukturuntersuchung kbnnen belm Fachinformationszentrum Energle, Physik, Mathomatik D-7514. Eggensteln - Leo-
Poldshafen 2, unter Angabe der Hinterlegungsnummer...., des Autors und des Zeltschrifienzitates angefordert werden,

!
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Tab, 3: Crystal Data

Mofecular formula H

Ga

16 2
Moleoular welght 260,3
Symmetry Monoclinle
8pace group ; 2 P21/a HE

Unit-cell parameters a = 12,600(1) A
b = 9,4268(1)
c = 12.113(1)

P = 111.03(1)°

i

volume (A%) 1336,3(1)

Number of reflections used for 25 ; 14-32

the determination of unit-ce!|

parameters; 20 range (deg)

Density (calcd) 1,295

Number of measured refleotions 2378

Number of obaerved reflections 1082

I = 30(1)

Number of refinad parameters 238

28 range scanned (deg) 1-130

u{ouKe) (om™h) 7

Orystal dimenslons {mm) 0,87 % 0,30 x 0,10

Sclvent of recrystallization Ethanol
0,082

Flnal R

Table 4: Atomic coordinates (x 104) and equivalent isoitopic temperature
factors

4 » o
‘ B.qeazl:?ﬂ” a.a,
X y z Beq(A?)

o(f) 2193(5) 3805(8) 4787(5) 8,4(3
¢(2) 2012(8) 3058(8) 4089(8) 6.0(3
©(8) 1868(6 2367(8) aoen!e 7.2(3
o(4 690(7 2468(10 2015(8; 9.4(B)
c(B 287(6 3225212 3836(7) 10,1(8
c(8 1052(6 3884(11 4843(6) 9,2(4
o) 2809(3; 4525(6) 8807(4) 7.2(2
0(93 4o7a§s 4874(T) 6086(5) 8.8(3
o(9, 6 5287(7) 7285(5) 8.6(3
0(10) 4408(3) 4322(8) 8166(3) 8.9(2
c(11) 6424(E) aeem) 8880(5) AT(2
N(12) 6263(4) 4881 (6) 8769(4 6.2(2
0(13) 8873(5 6484(7) 77015 6.7(3
N(14) 5442(4 3110(6) 0827(4) 5.7(2
c(15) 8408(8 2658(7) 10660(6 6.0(3
cile) . 1504(8) 3642(19) 10847(7) 10.5(8)
©(17) . 7416(6) 4242(12) 247U(7) 10.8(5
o(18)  8308(7 4788(14) 9190(8) 11.7(6

19 6022(4’ 2110(8) 11616(4) 8,6(3

2,3,5,6-tetrahydro- and 2,3-dihydro-7H-oxazolo[3,2-alpyri-

midin-7-ones. For 2g with a dose level of 400 and 200 mg

Table 5: Bond lengths (A)

Carpy and coworkerg .

p.o. the reductions in these two tests were 20% - 24% ang
11% - 13% respectively, For bezafibrate the results werg
33% - 38% at the dose level 200 mg p.o.. The activity of 2y
was not accompanied by a significant decredse in thy
HPL/cholesterol ratio. Following a dose of 100 mg/kg, no
estrogenic. activity was noted in conjunction with this hypoﬂ
cholesterolemic effect. -

Conclusion
The phamacologxcal screening showed only little actlvlty

for these series of 2-substituted-2,3,5,6-tetrahydro- and.2,3.. - "

dihydro-7H-oxazolo[3,2-a]pyrimidin-7-ones, In particu]'ai'
the activity on the CNS which characterizes related opened
serles (one molecule in clinical trials) disappeared. As we

"have shown non-substituted nitrogen atoms are certainly in-.

volved in the antidepressant activity, binding to the corre.
spondant receptor. In the present case the loss of actlvity
could be attributed to the enclosing of the two nitrogen
atoms in the pyrimidine ring. The oxazolo[3,2-a]pyrimidin-
7-ones being structuraly close to some potent carcinostatic
cyclonucleosides will be tested for such activity.

Experimental Part

Chenistry

Satisfactory elamsntal analysis with deviatlons of - 0.4%. of ths calcy-
lated vafues wero obtained for all new compounds.- Uncorrected melting
pointst KOFLER hot-stage.- IR-spectra: Acculab, Beckman KBr disod.:
'H. and "C-NMR specira: Brukey WH 90 and Bruker WP 69, tetramethyl-
silane as Int, standard.- Purlty of syntheslzed compounds was checked by
thin-layer chromatography, Kiesclgel 60 F 254 (Merck).- HPLC analyslst
Waters uBondapack C18 column (30 om x 3.9 mum i.d, 10y particle slze),
Waters ohromatograph equipped with a LC Spectrophotometer.

General procedure for the synthesis of .
2-substituted-2,3,5,6-tetrakydro-7H-oxazolol3 2-alpyrimidin-7-ones

30 mmol of 1 and 40 mmo! of methy! actylate or methyl crotonate wero
rofluxed in 50 ml of dry toluene for 3 h. The mixture was concentrated
under reduced pressuro and the resldue crystalfized afeer trituration with
ether, The solid was recrystalllzed from appropriate solvent, The NMR

speotrometric data for 2b and 2j which are reprosentative of the title com

pounds are listed bolow.
2-Phenoxymethyl-2.3,5 6-tetrahydro-7H-oxazolo[3,2-alpyrimidin-7-one k
(2h)

H-NMR (90 MHz, CDCly); 8 (ppm) =2.67 (2H, C-6); 4-3.5 (M 43!

C-5 and C-3); 42 (2H, OCHy); 52-4.9 (m, 1H, C-2); 74-67 (m, sH,
phenyl).- C-NMR (DMSO Dg); 8 ppm = CO 178; C=N 167.5; phenyl

C(1)-c(2) 1,368(8) o{10)-0(11) 4.337(6

§ ~C(0) 1,367(9) C(11)=N(12) 1.311(7
G(1)-0(7) 1.389E7)‘ C(11)=N(14) 1.200(7
©(2)-C(3) 1.393(9) N(12)-0(13 1.486(7)
€(3)-c(4) 1.390(10) N(12)-C(17 1.428(9
C(4)-C(8) 1,367(11) N(14)~C(16)« 1,369(7
C(5)-C(6) 1.387(11) C(15)-0(16) 1,473(10)
o(7)-cl8) 1.426(7) ¢(16)-0(19) {.214(7)
C(8)-C(9) 1.603(8) €(16)-0(17) 1.422(11)
©(9)-0(10 1.468(6) . 6(17)~-c(18) 1,388(12)
C(9)-c(13 1.626(8)

Arch, Pharm, (Welnheim) 323, 905-909 (1990)




2-Amino-2-oxazolines
Table 6: Bond angles (*)

121,2(6)

¢(2)~C(1)-c(8) O(10)-C(11)-N(14)
c(2)-C(1)~0(1) 124.3(5) N(12)~C(11)-N(14)
6{8)~C(1)-0(7) 114,6(8) C(11)=N(12)-C¢13)
¢(1)~C(2)=C(3) 119,7(6) C(11)-N(12)~C(17)
€(2)~C(3)-C(4) 118.9(68) C(13)-N(12)~C{17)
C(3)-C(4)-C(6) 120.6(7) C(8)=C(13)-N(12)
cug-c(s ~0(8) 119,6(7) C(11)~N(14)-0(16)
¢(1)-C(8)-0(6) 120,0(7) N(14)-C(16)-C(18)
¢{1)=0{7)-C(8) ]‘ 118,1 é4) N(14)-G(16)-0(18)
0(7)-C(8)-0(8) 106,9(4) csis)-o(w)-o(w)
~ ¢(8)=C(9)-0(10) 108.2(4) C(15)~C(16)-C(17)
¢(8)-C(8)~C(13) 113.2?4) N(12)-0(17)-C(16
0(10)-C(9)~C(13) 105,0(4) N(12)-c(17}-C(18
¢(9)-0(10)-c{11) 109.1(4) c(18)-C(17}-c(18)

0(10)-C(11)~N(12) 111.8(4)

158, 1297, 121.3, 114.7;,1C-2 76.4; OCH, 67.8; C-3 48.4; C-5 40.2; C6
29.4, '

2-Phenoxymethyl-5-methyl-2,3,5 S-tetrahydro-7H-oxazolo[3,2-alpyrimidin-
7-one (2]

"H-NMR (90 MHz, DMSO Dg); § {ppm) = 1.4 (3H, CH); 29-2.2 (m,
2H, C-6); 4.3-3.6 (m, 3H; C-5 and C-3); 4.5 (m, 2H, OCH,); 5.6-5.2 (mn,
1B, C-2); 7.7-7 (m, SH, phenyl).- '*C-NMR (DMSO Dg); § (ppm) = CO
177.9; C=N 167.1; phenyl 158.2, 129.7, 1213, 114,7; C2 76; OCH, 67.8;
. C-547;C-345.9; C-6 37.5; CH; 18,

General procedure for the synthesis of 2-substituted-2,3-dihydro-
7H-oxazolof3 .2-a]pyrlmhfln-7-ones .

10 mmol of 1 and 10 mmo! of ethyl proplolate were refluxed In 80 m! of
cthanol for 6 h. The mixture was concentrated under reduced pressure and
the resldue crystallizad after telturation with ether. The final solids were
feerystallized from approprinte solvents, Tho NMR spectrometric data for
3n, ropresentative of the itle compounds, are listed befow.

|
2Chloromethyl-2,3-dthydro-7H-oxazolo[3,2-alpyrimidin-7-one (3n)

'H-NMR (90 MHz, DMSO Dg); § (ppm) = 4.6-3.9 (m, 4H, C-3 and
CHiCI); 5.6-5.1 (m, 1H, C-2); 5.8 (1H, C-6); 7.7 (1H, C-5).- BC-NMR
{OMSO Dg); & (ppm) = CO 171.3; C=N 160.3;.C-5 138,3; C-6 107.9; C2
71.3; CH,C1 48.6; C-3 45,5,

Pharmacology 1

Autl-arriythmic activity

Male Swiss mice were Intraperitonenly dosed wlth the test compounds,
Thitty min later they were submitted to deep chloroform anaesthesla which
prolongs the refractory period and depresses the myocardial excitability. A
compound is assessed as anti-anhythmic if more than 66% of mice by
&roup do not display cardiac arrhythmia and heart rate above 200 beats/mn
{BKG). Test compounds were prepared as aqueous solutlons, Small
imounts of DMSO were used 1o inorease the solubility, At the concentea-

tion employed, DMSO did not produce any arrhythmic or antl-arhythmlo
effect,

0
Hypocholesterolemic activity

Male Swiss mico, made hypercholesterolemic by belng fed a high cho-
bsterol-cholic acld diet for seven days, were dosed on the sixth and seventh

. |
Arel, Pharm, (Weinhetm) 323, 905-909 (1990)

909

117,9(8)
130.5(5)
118.2(4)
120.1(6)
126.6(5)
101.2(4)
114,8(5)
118,6(8)
121,0(8)
119,4(6) !
120,7(7}

111.6(8)

120.3(7)

127.2(8)

days p.o. (one half the total recorded dose was given on day 6 followed by
the other half on day 7). After fasting overnight the reduction in serum
cholesterol concentration was determined, The reduction of the serum he-
patin precipitating lipoprotein concentrations (corresponding to LDL and
VLDL fractlons) was assessed in the same hypercholesteralemic mica.
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An easy Route to 2-Soebstituted-2,3-dihydro- 823

(N -oxazolnll Zealpyrimidin-S-ones and 7-ones
Starting from the Corresponding 2-Anvino-2-onzolines
L Forfar [1), 5. Cuillon fa). S. Massip [n},

1M, Leger [a), 3-8 Faysrth} nd C. Jarey (o)

2] A 2062 — Flanmacochimiz, Univents Victor Segaion Bordeaug 2,
144, rus Lia Saignay, J3078 Bordesux Codex, Erance ]
{o] Lahrralnire o (Iimle dey Metdriaux Inorganiques, '
RA 1313 CHNRS, Universits faul Sabatier, 31062 Toufonse Cudex, Franca
Recelved May !:E‘ 000,

The Isomeric 2-xubstioted-7{S) mihy 1.2, 3 dinydro-57 Yefostealold 2-alpyrimiiin-doones 3nb and
Tonet Zeab.7n wore syntesized by evelfocondensation frod the Sesubstitited 2 sinine-Z-oxazalines jg.b
with bisetecophites, Ta boiling ethaaul, e reaction af witlh-sectyfonic ssiers ked to o miatre of
2a-5.% with 2 zmall amomnt of (i:‘}-z-Nv(2—ci}mxyca:lmnyimhyjenc}-ﬁ--subs:isuned-z-'lmimumzc%im:; Stisb
The sing annujation hatween La-h and diketens pavit thet 2esubstituted. Toheydrosy-T-methyd-2,3,6.7-
tarhydradénoxazole]d, 2-glpyrimidin-S-nnes da-b which orn be easily delivdrated 1o provide the
_:?.-mmsthhtcs}-';‘am:‘:l.hy!&.i&-dii:ydm—.’&ﬁm;u.olaw.a-q]pyrimfrlln_-s-oncs Ju-b :

4 fioierseyelic Chen., 38, 423 (200},

Tnterest s the synthesis of nucleoside analepues stems
from their amivirgd and autitemord) aciivities {141
| Much effort bus been devated w simplify the structures
| feading to the spnthesis of varlous acyclonucleosides,
New pysimidinones fve heen Sefined ag synthons to
pduce new classes of acylnucleosides by reaction with
the uppropriate nuclenphiles [S-7]. We have recently
developed the preparation of refated bicyclopyrimidi-
[#ones buseed o the reactdvity of the amidine moisty of
2arging-2axsaudions [8-01. :
Tt shls work we repartahe one-step ring-annulation of
3-{{2-methylphenosydmethylle fa and 551 ~phonyl-4-
piperaziny Bmethyil 2.amino-2enxazolioe 1h with

potent histlectrophifes, acetylenic csters or dikerene,
feading to the isomerie 2 substtuted-5-methyl-3,3-
diliydro-¥(SiH-oxmlol3, E-alpyrimidinF-ones 2a-h,7a
ad -5-ones 3a-b. The raw mateciuls 2a-b were preparad.
sccording to the method proviously deseribed by the
antiwrs {1011},

I refinxing ethanol, the condensation of Laddr wirh ethyl
2-hutynaste affpeded the corespondiog 2-substinted.S-
miethyl-2 3-dihydeee TH ouvzelnld dalpyrimidin-T-ones
Zu-b in AB% und 579 yield respectivaly, and o this (£33
A boarethyl-Z-ethaxycarbonylethylene)- S-aubstitud2.
iminoaxazniines S2-6 in fower vields (30-1 1), The
conespouditg gyrisiidin S-ones 3a-b weve casiiy olminng

E

Figire | Bidy view of \he eevstad stenciuee of s with our nuabering seheme, displcemant eillsokds are drawn af Hin GFs prodabitiy frvet,

BESISCID: aXB, ..., 000, 1>
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by seaotion of kb with diketene via the intermediates.
Z-substituted-T-hydroxy-F-methyb 23,67 e trahydro-S i
axazalef3,2.alpyrimidia-S-ones 4ash. By perfonuing e
reqelion at O “C in nostone, we sueteded indsniating these
unstabie cyclic hemiaminals Su-b, which resaly Gom a
chncerted addition [12-13).

Stewciuea) slucidation of 22<b was achleved by 1H and-
134 noie on the basis of previons results forthe Z-aryi-2.3
dikydrooxazele[3.2-alpyrimidin-T.one serfes. putdished
by Agami er @/ {570 The 1H nme spretrign of 22
showed, at 373 ppin, the charssteritic singlet forihe.
piroton at position §, whercis it Wiy found 2 5.89 ppem e
3m, Ju fha 130 gror spectum, the signals ae 107.0 ppm
(€5}, $65.8 ppra (CoNyund F72.5 ppm (CuQ) confiomed
e simictoris of 200 DHTcent valties oF the T=0 were iilsa
aotized in the 13C nme specten 0F both coniponndé 2u angd
3n, at 172.5 ppm for the Tistone and at (66, ] ppocfor the
second pag,

Some differonces wese observed in the 181 amr spacira
of the two regioixomers 25 aad 3, f.e. the Hib.gignal was
phserved at 3.712 ppm for 2b and ut 5.6 ppra fie 3. The
pyrimidin-5-one swucturs of 3a has been confirmed by
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Tabld 2

| Awwirie Couninates (s 104) dnd Bouivatent tssopie
Displacement Parmimaters LA X 10%) for Compound 3a

b * s . T Uteg)
o | AT6T2) 1253413 W55 H0{13
(xe} Lkl 109205 1ACHY 4801
€03} 81U HO%D) F2596143 %Y
o1 3] Lailie 1363(2 3205y 798}
iy 59803y 1444123 YSIHSy Sy
i} ABIN2Y 144442) Q13443 FO0E)
Lo #1502} Ay LATdE 311
LA 16 TR I { 73 ) HRAETEY 1028142 510
9 2D 135012) BEIN E3M)
O 144 (23 145633 249523 Ly
53 $A314) 158013 ABGRY 43}
<z 1310413 <2461} 10557(2}) kxlg
Y g 4635 115652) s
Q8 | togund PG IR (1)
NiT5) 13830 -84301) 11283023 4y
L4163 1336413 ~S0H 12 131252 A1)
A | 1R NEYIG} 1A 4508y
o' 14} 1312 75213 . 134532 Patts)
Ciy 43202y -185302) 13485(3) e
{5303, 1042 B3¢ PEH s #h{1}
Fatile 3,
Biourit Sonpths (A) and Angle € for Compound 3
QR Cesy 1.37913) TG4 152403
CCLOI8) {.37802) QUL L3432
CXCL2) | 1Ay < UKL 12824
00 | L33y M) L3852
fepi¥ay) 1.505(8) N{IIRWCASy 1.398(24
CR-CL8) | L.38304) NHSHLX14) 18602}
CLARCLS) 136008 NUIHCLI6) 1.380(2)
56 1.3014 CLis)y-Ceiv; 13525
Q{ERCY) | 115 CLIE-C89) 1A%2)
ReiXedl) LA0R LR HEENES
CLIex0fl 146202y CLHWHI0 L2262
CEORTC 0 PRSAE MOENWCIIRNG RRAM
CLEMO{1 000 12048 ROSMII2»0(51) 12880
SOEFCO RO A2 NODNCURROT H0T%4)
QU0 N7.74% COMNCESMCI ) 123 %25
CLLRCRMT 20 CURRGIMCO4} 1SN
CIBTLBCN R TES: COBRN(IZ-C04 12643014,
MM L2183 NEEIDWGUA RGN SR
AASICOAC3 9.5 CONGASHCE R0
CLERLL5-0 20700 COTHIIENN 15} 123.32},
T HEHCISY e CUTRIGH9 12
L30T YA MSMOECUY) 114.8(28
OL81-£(95-0010) 105,543 COGRCOTHS) 120,500
QUHCO 0205 1G5 CROMCIEMNA D 110600
QUIM-CHO-CCEy B4} OL0NCURM T 1284(2)
C(HCO0MCl4): A NCUNCORXIUN 100

CUROENCHN $08.26(13}

- X my-e:ys'taiiogmphy {Figure 13, Bond fenpths and angles

‘(Yable 3) do.not show surprising features. The 2,3~ -

ditydro-7H-osaz0lof3.3-alpyimidin-5S-ome mnisty is

VNG o, SRR, 1 o '

An ssy Rafe th '.1~S|.1its;fii:i!cd&.&{ii!!}:dm-ﬁ( NH-wzeld{ 3 -alpyimidin.Sones 825

ateost planan, the maximum deviatios fovm planndty s
found for £(12) tying 0.007¢2) A from e plane €{12),
N{I3), NEES), CCE8), CLT9yandd (18,

Bariog the addition of cihy! butynoais, we obtained »
slight portof the non-cyclivdd esters Sab isolated 55 e
(£} conformers, “This struetural sesit was establishes by
analyzing the speitrum of the comresponding compuung §ia
abtained from L= with eyl propielite, This reaction fod 10
the major pyrimidin.T-one 78 (769%) with 6ia in gobr visld
(1Q5%), The 'H e spectrum of 6a exhibited the PIESEne
of bwo typivad tians oleftnfe protons ae .53 and 503 ppm
with a. coupling constant J of 14 Hz, This conformation
condd explain the relative stabitity’ of So-F,6% tovacds an
ulterior intevpdineulur cyolization invobving the sseund
nueleophitic niltgen atom. {141 A comparable Sehaviors of
whited amidings towards other biselentrophilts was
previatisly deseribed {15-17

In conclusion, we stodied the reactivity of S-aubdstisneds
Zoamino-2-oxazelitus In-b as sytthons o peavide naw
pyrimidinones 2a-b.3a-4.7a, The Z-substitued-7-methyls
23-dibydro-FA-pranalofd 2wipyelrddin S.ones Sa-b
were cusily shirined Fore diketens afier delyydratation of
the intermedintes dasir. On the other hand, the secend
regicinirmens 2-substituted-5-methyioa, 3gifivdro. 7H-osa
zolof3 2l pyrimidin-T-onés 2u-6.7a were genvrdted from
acetylenic asters by a ring-nanaidtioninvelving the
endoeyclic sitrogen atom of the 2-amino-2-orazolines
ta-b. Dutdag this reucion, the son-cycified {£)2-8-2.
sthoxycatbanylethyiens) S-ubsatnnd-2-hmiroositeolings
Snab,ga were isolated in slight yields. Thése mécho.
dotogies are paniculary adapted to the synthests of s
hefefosysies which may find applications aither as
hioactive componids o s soeful intenedintes foi fustiny
ransformstinns,

EXPERIMENTAL

belling points were determined vie x Kufler het stuge appa-
ratur and xre oncorrected, The ir spectry wers obtaiged with
Bruker I6S 23 spsuivophotomeren, The gy dute wees recarded
with 3 Bruker AC-200 speclrombter. Chemion) S8 in'ppm)
and conpling coastants (Fin Ha) wers mamards nsing TMS 1
thie internal standard. Stfica pel BDS G0 (79230 medh} wat uzed
{or. calumin chrematography. Mimroanslyses were chrried out:at
the Service cennnl danalyse CNRS, Vemaison, Fronss,

Ceystaf Siructre Determinations,

Coloutiess single orysisl of 3a was obtnined by glow
evaporation from mithano) solition. The.érystallographic duts
are presemied inTabile 1, In both tases; tha saiy colf dimensinng
wiere deteriined using e leastestuares My foiy28 vidloctions
{q « 25, Imtensities were collected wilk ao Snemf-Nunius
CAD-$ diflractoninter using monochiromatd CuKa mdistion by
e w/2q-xean techinteue 1o & hmtt of $5% The intensuing wert
carrected fur Luientz snd politteavion #ffetis, and empirical
{4 scans} sbsorpiien comectinn was apptieg, Sah strctises
were datermined by direct raetiixds using MUTTAN ST LIS The
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semtering faerors ware wukintoin 119}, £, 1 € Aunng were
refined. anisoiropieally. The H-atoms wese placed in theoriticul
‘positions ot were fooated from difference Fouthey smups were
sefined satrnpically, The converpence fargest 075, wore <1 (on
Bs), the highest peaks in final differencemaps were 0.318 and
0300 A, The atousic cuvrdinuzy presegien) in Tadle. 2 heve
“been deposited. i the Cambridge Crysisllographic Dats Corire.

tinlyarsity Chetoical Laboratary, 12 Union Roqd, Cambridge :

CB2 IEZ, UK,

<Garara) Prozedisee for Peeparntion of 2-8ubsthueeds2, 3-Gilhwdro 7 f-
axaxsinld2-eipyrimidin-7-one ZadiTe and (E)2-M(2-

Ethoxysatbonyietylene ) Ssubsinted-2ininooxazotines Savés, -

o la stlution of* Taminn-2-onazeling (1n-b) {36 mmol in
-ethanat (S0 mL) seas sided eshyl 2botynoate oF sthyd propiolate
{40 mmali. The resction mixium way fieaied at redtux for 6 hours,
The ethanol was evaporatd & vecue snd the residue was sepn
raed By column chroimoprughy o silica gol {ehtaroformd
autethanls SO/~ v/ 1o gheg 2o bdTo and Su-bvin.

2-i2-Methyiphetoxy jmerbiyl}- 5. methy k2,3 dihydoovTi-
oxneolold,2-olpytimadin-T-one (2a).

Compuoumd Za wix vhlained ar voloutless crystals {Toluens),
yield AB%: mp 148149 *C1 Ir {poazsium bromide): v 1660 {COL
Y e {deatedioshlonifomy § 750 {6 TH, § = 7.90 Mz, H:45,
TOR(d, (1K, J = 280 He, HG), 6186 (1, 1H, | = 2.00 Nz, K4,
6.75 (3, T, 3="7.80 Hz, H-3), 573 {8, 4, H-6), 3.23 (s, 1H,
HY2), .93 (m, TH. FR3), 426 fru, 2H, B9 50d OCHY, .17 00,
L, OCHR 2,39 {5, 31, CH), 108 &, 3H, QH: I amn &
1925 (C0), 160.8 (), 1556 {C-53, 1467 (C- 1, 130.9¢C-39,
126.9 (C-37, 16,5 (-2, 1215 {0.€"), H0.8{C-6'}, 167.0{C6),
TRALC25-01.5.QCH) 40,2 10-33, 17,6 (CH: 15.7(CHy)

Anaf, Caled. for CpstNaOx: ©,°60.181 U, 338, N, 1026
Founel: €, 66,401 K 5.95: N, 1115,

21+ Phenyl-d-plperaxingtmertigl -5-methyl- S-dihydro-74-
“axaeolo[3.2-slpyamitind -oae (25,

Compowdd 2b wis oliined s colowless erysidls, yickd 36%:
wp QG5 ;i {potaitium bromidel: v 1660 (CON Y nmr
{deuterdochlaroformy; 8723 (¢, 2H, 1 =740 He, H-3%ang H-3),
S8 (0 M, I =743 Hr, B2 and -5, 68315, 1. § = 7601z, -
A1 572 (5, B BLGL 50T 0m, THL H-2), 43040, 155, ) = 155 0
890 Hz | H-da), 402 (24 16, I » §1.35 and 7,10 Hy,. H-38),3.13
{6 41, 1 = 435 ¥z, Uy pipy, 284 {d, 2H. T =525 Tz, NCHy),
273 {m, A6, CH, pip, 218 48, 38 CHak VUC ame B 1662 (GO,
1012 {C=N) 15204070 ) 43,3 -1 20O aed (57, 1200
(CA) LIG2C-2 anpd C-6Y, 1057 (C-61THS{G2), 0.3 {NCHp),
S4.2{0H, P, 453 (08, plpd, 45,8 (O3, MOCH. .

dual. Caled. for gHaNOr ©, 6618 H; 4.74: N, IT.16.
Pouned: €, 85,50 H, 8730 N, 17,28,

“2-(2-Methylphenoeyimethyt]-2.3-ditydro- 7H-axarolol 3. 20}
pytimidin-7-one {¥a}

Compoutitt T4 wes obtained iy coloprbsss crystals (Tokuwne),
yleld T6%; mp 5152 °C3 ir (podissinm brondde): v 1650 (CO),
L e (denterdochiloralon: 87,38 {4, VH. £« 740 Ha, 5-9),
T.05 (m, RH, 4-Y and H, 6870, 1, 3 750 B2, H.5, 671
(e U4, § = 750 Ha H67 5.93 (4, 1K, ) = 140 Ha, H-6), 530
¢, FHLH-2) 4,505 (o, 41, 2CH,), 194 (5 3H. G134

Anal, Cated, Sor O Malyt €, 65:30; 1, %:46; N, 10.85.
Found: O, A5 IRIH, 850N, I078,

(B)-2-N-(1-Methyi-2rethonyearboaylcihy lenes- §-{{2.
methiyiphenioiy)methyil-Z-imigoosazolines {5a).

Compound S was obeilicd as palis yotlow of, yiskd J0%: ir
{powssinm bromide): v 3320 {(NH), 1765 {COL M nmr

{detteriochioroforn): §7.13 {r, 2H. -8 and H-6%, 6,50 (. 14,

MY B.75 {m, 1H, M), 561 G, TH, CH), 478 (a1, CH),
A20-3.81 (61, JCH), 277 (5, 31, CHy, 218 (5, 36 CHYY,
1.25 (4 3B, T2 7.8 He, CFL). : ]

Anal, Caled, [or G NaOg 1 66,020 K596 N, 880

- Feund: €, 5427 1, 7,05 K, 8.92.

{&) -2-:‘\-',»(!~M c:hjr!-z_:zémxycxrbuny!e thyfenel-5-({-pheny b3
piperazinyhvehvi)-2-iminnoxazolines (5B

Corapound 56 was obtained a3 4 votlow oft, yield 119 it
(ponassives Gromidel v 3325 (NS5, 1720 (G0 1 v
ftzeierfochioroformy & 7.24 (4, 2H, J = 7.50 W H@3 and 58,
RN (D, 2R T = T30 He, B-7 and H670, ARG &1, MY Fu .50 Hy,
Ho¥y, 5,59 88, 1R, CI‘!::},__-‘R.;‘S{) {mm. IFT, OH). 8.25-4.07 {m, 41,
ACHD, D85 (w18, CHG), 359 (6d, 1, X 30 0ol 7.25 B,
€4y, 336 {m. 9H, CH, plpde 2.71 (30 38 CH), 265 (o, 81,
CHy pip), 1290, 318, =710 Hr, CHy).

Anal, Calesi; for CoghlyaaOx ©, 6820 H, 758 N, 15834
Fonad: C, 54,57 H, 768 §, 180,

(5} 2-H-(2- Eliupxycarhun;-"fg{f:ylersej-ﬁ ~{(2-mutfyl-
phenpxyimetylf 2 Bnladonwiniines (68), !

“Componind G was obtatned as 2 pale yeflow il vield 0% ir
(potassium bromidey: v 3346 (NH), 1770 £COL 3H nme
{dewrerinchloroformy: 8 8,04 (g, 1¥, § & 140 Hr, =, T
{m, 2H, H.3 and H-49, 688 @ 133 = 7.70 Hz, K50 8.75
{4 1H, J =770 £z, -89, 5.54 (bs, 13, WS, 50344, 1, 3
140 He, Ci=), 4.93 [on 41, 2CHL) 375 D, 24, Gl 214
{5, 34, CHy), .27 (0 3K, I's P10, Oy,

Ansl Csled. Tor CrgblagMoGur €, 630145 H, 6.62; N, 9.20.

Feamd: T, 63.37; H, £.81; N, 807,

Qenzrsl Provedure for Prepazaion of 2-Submitued-T-methyls
2,3-dibyrro-GH-oxazolof3, 2 a)pyrimidin.Srone {3ab),

Acsolution of Z-substiruied. Thydrogy«Femethyha, 3,6, 4:
tetrahydta-5H-oxezotof3, 2-alpyrimidin-S-onc {$avi)
{30 ramoles) in 20 ml of stecone was stirind af 25 0 Sutdng: 26
hours. The sulvenr was ramaved and the ‘aily resldue was
trilaralcet in didthyl cthor o provide Saand 38,

2-[(2-Methylphenoxyymot byl Fanethy 2,3 dibydro-3 8

oxizolof3 -alpyrimidineS-ans {34,

Componad 3 wis obtained a5 colouriess crysials
(Toltieni),. yield 43%: mp 125,427 °0: ir (potassium
bromide): v 1683 (0). 1} oow {deneriochloroforn). & 7.04
(G- THL e 7.50 Hz, H-5%3, 707 (4, 1H, = 7,50 He, 469, 6.85
{8 (8, 3 = 7,50 Ha, H-4%, 6,72 ¢, 3 3= 7,96 M, B2, 389

L5 VL B-6), .24 (m, 385, H2), 8,31 0m, 3H, 53 and SCH,

413 (48, IR ¥ = 1070 aad 105 He, OCH, 2392 {5.3H,

€H3), 197 {s, 3H, CHa: HC pme: 8 168.1 {000, 1608 TC=N),

138,847, IS5.6{C. 1Y, 130D (T-3Y), 126.8 {C2" arid C-54,
2.5 (C-47, 1107 (C-6, 1085 (046), 76,2 (C-2), 60.8
(CCH), 4.3 (G231, 239 (TH,), 15.6 (CHy) ;

Anal. Caied, Tor pHgNaOy: G, 65,187 13, 584 N, 1029,
Found; €2, 66,39 H, 6,13 1, 1032,
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i-Ang Anusy Route to 2-Bubstittaed- 2.3-diliydra-S(7)H- oxazolof3. 2-alpyrimidin-S-ones

{1 Veenyl-dploeraeinymethyl-Tomechyl-2, - difiydro-5 &6
axuzolol3.2.alpyrimidin-S-ane (3t

Compouinl 3 «as ohtained as colourdess coystals, yiotd 579
mp J3031 CE ' fporusivm bramide): v 1685 (CO). YR ame
(eurerionhinratorm): § 7.25 (1 24, § = 7.65 Ha, H-3 and 1.3,
682 (d 2H, 1765 Ha, B2 and B0 6,85 (4 1.5 = T.6S Ha
H7, 364 (5, THL H-0) ASS G, 1H, HO) 387 @id, 18, 1 =
60 a6 2,00 Mz, H33), 302 G, §H, 3 11,60 and 7.20 He,
W-3h, 320 4 4L 1 405 He, 8, pipd, 170 {6 38, Qi)
279 (e, 4ty SRy pip.), 2,65 6, 20, 5 & 5,20 Ye, NCHR Y
ume: B HGR.{ (Q0), 155.9(C=N), 154.5 6030, 181 (G, 1203

|G AN G5, HDD (G-, U162 (G2 and ©-63, 995 (C-8),

T2 (CL2), 509 (NCH), 560 (CH pip.). 309 (C3), 49.1 (CHa
lpo, 16,5 (CHyL i
Anal, Caled. for Cpedlen N0 ©, 66180 H. 6704 N, 12,16,

| Poandi €, 60,32 8676 N, 1725,

| ienerat Procedure for the Preparation of 2-Snbstitured 7
| Bydroxy-T-methel-2.3.8,2urahydie. S5 oxazotof3, 2-alpyrims
idin-S-one (ol ;

A sofution 6l the requised 2anino-Z-nxazotine Ja-h

3 mimoles) in 30wl of dcotone was conled ' & °C. Than,
“disetone (40 mmoles; was dowly added, AR the sdditdon was

domplete, the mixkee was sired 860 €L A prechgine way
abseread sfler 30 minmes 1 was solated by Tiluation s dried
19 yisld dmd,

242 chiethoryphenvayimuihyll- 7-hydcory T-methyL-2,3.8,7+
ey do- 38 oxaentol 3.l pyrimldin-Seme (da) tracenie fomm).

| Compoued 4i wis obtained 15 colnuriess cystals, yield 6a%:
fap 138-141 50, i fpetassinm bromide): v 3185 (OH), 1710
O TH nmr (dewtedochitnlorm): § 703 (m, 2H, H-5" ang
FRGT, 6.1 (m, I, 1045, 693 (m, HHLAH-IY, .00 and 501 (Zm,
I, H-2), 4.36-4.01 (my, 5L CH3, 185.2.56 {m, 20, CHy), 2013
{m, 413, CFy umd OHY, 1.52(2s, 38, Ol

| Asaed. Chled, for Cyathi MOy ©, 8207 H, 624 N, 0.65,
Pound: €, 62,05 H, 6451, 0.73,

_Z{( Lehenytdpiprazing ety [ -hpdroxy<Foeihy(-2,3,6,7-

tetafiyileo-SHhaxnolof Z-alpyomidin.G ons (4h) (racemic foom).
Corapotiul 4b was obtained as colowrless crystuls, yicld 65%:;

anp 133-134 °CL e (potasstons bromidey: v 3200 (OH), 170D

60 TH ame tdmaesiochlorsiomy: & 740 (m, 24, H-3 and
H-5'% 7.05 (om, 38, B2 a0d M6, TOT fm, (4, H-4Y, 4.81

(o, EHL ) 373 (o, BHL B39, 3947(m, (W, §-3b), 307"
o, 64, NOF), 265 Oy G, NOHY), L80 {bs, 14, OH), 1.6

pRRPRR L T

[
Ink
~%

and L% {25 31, CHaly RO nrs § 1673 and {67.2.6C0) 1538
dodt 1505 (T=N), 1509 and 1308 (C-19, 128.9 (C-3and '©-9),
HOG (-4 1SR and HER (02 and ©-67, 83.5 and 834

(C-7), 759 sl 757 (G2, 60,1 and 698 (NCIL), 539 and $38-
(€M pip.d, 400 snd 8P (CHy pim), 4308 and 44,4 (0-3), 423

ang 42.1 (C-63, 30.4 (T8,
Anal. Caled. for CigHNGyt G 62750 1, 6971 M. 15,26,
Foord: 0, 62.05; B, 715 N, 16,34, .
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