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pyrido(3, 2-d)pyrimdine derivatives and a nethod for

their preparation, as well as to pharnmaceutica
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pyrido(3, 2~d) pyrim di ne derivatives and one or nore

pharmaceutically acceptable ekklplents The present
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substituent in position 2 is a N-protected am no such

as acetam do and/or wherein the substituent in
w@emsoias 4 i s hydroxy, chloro or triazolyl. FPQUER2085/050005

schematically shows a nethod for making

2,4,6-tri-substituted pyrido(3,2-d)pyrimdine

i nternmedi ates having the fornula (1), as well as

i nternedi ates wherein the substituent in position 4 is

hydroxy, chloro or triazolyl. Fi gure 4 schematically

shows anot her nethod for making 2,4,6-tri-substituted

pyrido(3,2-d)pyrimdine internmedi ates having the
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triazolyl group or chlorine atomis designated as L in

figure 2. Nucleophilic displacenent of the triazolyl
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wi th an appropriate nucl eophile having the general

formula R2H, wherein R2 is as defined in the genera
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Especially relevant to this aspect of the invention is
the inhibition of the replication of viruses sel ected
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ort honyxo-, paranyxo-, rhabdo-, retro-, arena-,

hepatitis B-, hepatitis C, hepatitis D, adeno-,
vacci ni a-, papillom-, herpes-, corona-, varicella-

and zoster-virus, in particular human i munodefi ci ency
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di et hyl ether and dried under vacuum over P20o,

resulting in the pure title conpound (3.60 g, yield 80
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purified by silica gel flash chromatography, the
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yi el dhBims1r ?ﬁ%t{?l‘ﬂgﬁ%&&ﬁ@"ﬁ ?ééﬂ?é?é’nc@/l\%ﬂ% of fI%SISPE) material to

spectrum as
R amhes@rle nyi Q) frvoives @fspm le nut head part (10°) with circumferential

i2 dfngwdﬂvlegfm? dntt BridIBhRC SN PRY bhd UoPrelpshby il /

6- ( 3 piotdisioes itB)yphenyl ) - pyri do[ 3, 2-d] pyri m di n-2(1

-4 - di ar . , I '
S R 01 S Bl SHBRSH it o
vvas partgd0’) The adaappripriaien mould uities mmdielstTHE peneitates into the

f I f d I d.t t

1B Srogy@ 41 RpaE 1. Bk MBS lieuabey i e oo
pr es snarebrang td the spﬁnaIte masepdured into ice/water and
ot PGB S T S e e 5o oo
nobi_ifrogase/ &1 it f@rcféd\ﬁéﬁﬁﬁﬂb%t on’fﬂ‘ihéd t%éﬁnoplélit@ elastomer
ratio gradually ranglngfroml 1:1, to affo

rd
the HATBORENG o REVARRSLINAWith e@a@te%%weép@@mg WBOBYPS 1 <aNd
?baf %&/%thm%n%{% bt r&h%é 1R %Bﬁqﬁlé”hﬁshafsobééﬁ’\ﬁ)rcé\ﬁnto place,

t hesi s of

n

2- el e adh TR ot harEHE - pepbrassi fo. the
- t hoxyphenv p-pyrido[ 3, 2-dl pyri m di ne

2- chggﬁgqul#b%@enet hyl - phenyl car banoyl ) - pi perazi n-1-y

|']-6-(3,4-di met hoxyphenyl)- pyrido[3, 2-d] pyri m di ne

70 TN AR B e T

@bxt paeicuas embatietengd. reflux for 4 hours, all ovved to

O AP ST SRS et R B P STERAS LR o

bi Carrhmta{hyﬂmiltﬁhd)rﬂﬁf thd I@e%F@bﬂ tHe aRictioh A< aiBtibSe in the above
organi ¢ phase was pur.if

preparative th|n | aye
chr ot GFagshexRspssed indbe @@l%@ rbelow @nchn aémﬁny variations
acet qfiirPfhed %opsmﬁes@ &alﬁ\sr@ﬂl'ﬁé Rfadily ébpaefamt Iaetnarémule& art
phase, to af d the pure title conpound ny,
B0 oyerdgdnch was characterized by its nass spectrunIas
follows: M5 (mz): 570 ([ MtH +, 100). Exanple 89 -
synt hesi s of
2- but oxy- 4-r (N 3- net hyl - phenyl car banoyl ) - pi perazi n-1-y
['1- 6-(3.4-di met hoxyphenvO pyri dor 3. 2-dl pyrim di ne 28
ng (0.7 mmol e) of 60 % by weight NaH in mneral oi
was suspended in dry tetrahydrofuran (5 m) under a N2
at nosphere, followed by the addition of nbutanol (0.6
nmol e) . Then,
2- chloro [ (N-3-net hyl - phenylcarbanoyl) pi perazin-1-yl]
- 6~ (3 4 dlnEthoxyphenyI) pyrldo[S d]pyr|n1d|ne (149

o . o o,




the pure title conpounds, in yields varying from20 to

40 % depending on the 6-aryl substituent being
w@e@sor468 The fol | owi ng conmpounds wer e synt hesP@BEEP2005/050005

according to this procedure (each tinme through the

correspondi ng i nternedi ate having the 2-am no group

protected in the formof acetam do): -

2-am no-4[ (N- 3-chl or o- phenyl - car banoyl ) - pi per azi n- 1-yl

]-6-(3-net hyl - 4- 7

nmet hoxy- phenyl ) pyri do-[ 3, 2-c¢/] pyri m di ne (exanpl e 156)

was characterized by its ma trumas follows: M

(mz): 505 ([ MtH\ 100), -

2-am no-4-[ (N 3-chl oro- phenyl - car banoyl ) pi per azi n- 1-yl

] - 6- ( 3- chl orb-Stopomkifoxiuigkd eewpripingiadbeyshie(} with an inlet (3)

- (5 ) . M
D ahaian SubgtiR BicBsd d o KRSy RLECH TSl HR5Raie
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2-am no- 4-[ ( %b@m%@cﬁﬁwpﬁl?dﬂﬂaﬁ’ﬁwaﬁi%zﬁéﬂa;’!hﬂ’fheifPE
11- 654

o nolSEpakeRe Shdivether type TPE: or a polyoster-polyester type TPE,

has characte’iﬂ&’@ﬁccmk iacgonsings tep@oyr ane asf f gaimsast md 2,

n z 0
2 oty Elfiat B Sonchp sampisgs,# fopsine ey Sy and the
- yI ] hﬁuélﬁg 42)thiIh1I|tennl|eh(B)yd1r)d opjeti (dp af&sBes Opade of sinblestic /
(exa e?\/é yas characterized by its mass spectrum
as ngﬁsg “(mz): 528 ([M+H +, 100),

2 am no- 4- [ M%t@bb@t!k%&hﬁ@ﬁé -6 ad1AMBY Ichaidiérizsa M thatl the
3, 4- (net hyl enedi oxy)

6ﬁen PYF09 () &g, heusing errfﬁhar@éﬂ%@s(aw@ﬂ%w fipggreinforced,

fﬂfai ;Mét@dédl éaaoteu fﬂohﬁpcng&@pﬁm bblyphawyidrdl dirvsand\Rlyamide.

2-am no- 4-[ ( %toamqkr @ccﬁm@ﬁm toc aryp sy Of -the feeesding. tlaims,
|

p%e)ny éaker?e?%ﬂgtﬂg dleOI nut ( 2 gz»‘gm closure E)UQ 1) comprises

char awamsifereehdoying psopeaash@pece { grip a’étﬁeoTH’l'owk)suneBnembrane

é%f o the by td MibnakGR) Bxampl es 163 to 165 -

2- am no- 4- mpﬁmbcm Gecurdihg Ry rdlaior 3, Zhefdaberized th tiest the
To a sus |on
2 ac SOURBILY SORPIReyRPR 612 aplor BRAYPR L) igh enetrates

(1 "WWE'nﬁlatéﬁdl@ﬁh@cﬂo%Qré%bnm&dded mor phol i ne (4

nmol e), ptoluene sul fonic acid (0.1 mol e), ammon
sul fate (0. 17 nﬁ’qu@gck@pgordmgto claim 6, characterlzedlnthat theTPE

551, Inaderl %d&ep&%‘%ﬁa‘fed 'th@éﬁf&r &g"ﬁﬂ&/&) gro-BUS? (11) of the

reaction mxture was re uxe rs-unt
br ov\nsp'mdlemut @s avesult ofrinjectingTheltasol Rizion thespindie o m\tastnould

in v ul ting residue

vvasre g@'ﬂg tlﬁl@ﬁlufjgbégﬁ?r%rﬁ%net hane and extracted

SUCCGSSI vel ygvBtbpcacksataording do sealinub) lehaeadbenzgidein that the
aqueous sol uti on_and water, . The conbjned o ni c . .
| ay oPBINGE I 4P BHSRR PO S PrRPUSIon 1L pRaheratiga with

30 V%ﬁ‘d@ted r/ec‘yi##e%f)@ﬂimg? riBs @hUE glocvisk T the inside of the closure
nmor phol i no- 6-ary yrimdjne as

f
pr odiReMbrane, toc@'l%’ea rf%@?éu@n%w& "plPeycignisetting “of the spmdle
preparative thin |ayer chromatography on silica, using
a nmet hanol / di chl oronmet hane m xture in a ratio of 10:90
as nobil e phase, affording the pure final conpounds in
yi el ds between 20 and 30 % depending on the 6-aryl
substituent being present. The following fina
conmpounds were synt hesi zed according to this procedure
(each time through the corresponding internediate
havi ng the 2- am no group protected in the form of

e .



A m xture consisting of

S-am no-g-chl oro- pyridi ne®-carbonitrile (4.6 g, 30
worewb/p724641| or of or mam di ne hydrochl ori de (6.9 gPCT/BB2005/050005

nmol ) and di nmet hyl sulfon (12 g) was heated at 165 0C

for 30 mnutes. After cooling to roomtenperature,

water (500 m) was added. The solution was neutralized

with a 30 % NaCH solution to pH 9-10. The precipitate

was filtered off, washed with %ater, dried over P2Cs,

yielding the t|tIe conmpound as a yeIIow solid (4.0 g,

68 opnuiinithe clegdrednemB@Neri sed as follows: - Rf = 0.40

(MeOH CH2CI 2 N

100) Exanm%l%t%co&'éjccohd}@ {on?irfy) oné-8PelaitP8 -8, Mhiakdoterized

3- amimoh - ttzbImnuemgymthdtmmteﬁaodrduﬂetamodese‘@occm&sts of a molded

susper|15| on. of 6-chl.oro- |3 n tdro |d| t gonftrt i

(4 g, plagtic H?&F)COFW“WQP& 0'@91 H]Ia gwtg %u mg regpforeing tibs,

agueeins # plugdt tauity qfrO\ﬁdéﬁJWItﬁ :teramberrpeﬁ&c&anto saliﬂhbﬁgltudlnal

suspensj on vvas stir temperature fo

i nocgt, Wih SR TcERd [ o S B9 PevipEaniaing parsle Fiis axis and

was ggfes: Rast trFP@é!V'p%ﬂphétﬁleré' ifiStebichf) zBhed HreixRP the housing
stirred for another hours at room tenperature. The

pr ecicpveratoeth@aousingt érvé dhey heusingl coxes rreasigis of a r@qtdcfd plastic

?go(%bﬁec%f o?\?érf%;ng %;/‘g\llét'igﬂ‘a %‘ﬁntﬁ'rédlﬁl ?}W‘Egﬁ‘l@n @os ar?d/or one

d¢nt loe snayegferipheral rlb(s) perpendlcular to the plane of sald cover surface
f/e?hm gﬁ’t gt %%gthg%éé’%e'ngﬁérgr ?en%l%eﬁtem %Hes Ec?t"_ﬁx‘ﬂtbe the housing
2, 4- doaen toothé mimlsmgpapxylal fehdlp@, [Fotiligiom, |atq>r[g the #©8s bf gaid plug

A VB ol g ik - 0 Sl B et v

neut rradialzethforcérhent rib3. % NaC]—| solution to pH 6-7. The

Bber Poce. yTBicprSrhis @) tor cORBHe s e bt e met
sol i 43 8nc olliletN@) W a duidoekl i Hids, >bbhfpﬁsm§ a spmdle nut and a

S-am no- b- chl oro- p{ﬁrl di ne~- car boxani de

ol Yo% GRETsATLIR) GOheIe, BPeN GO el i ihab gaid closure
ol ) (0.8 m)

was hme%ﬁle%ﬁg?wf%gﬂ %o%rb?gé&@gblﬁ%lééétbﬁ@t er ) cool i ng to
room t enper afl lr@psurat plvg @ecwding)toveidimad@eeharagterired jp that

" .
W25 R PR, BBl Ty 1B B SR B e
wat erTREhd dri ed over P205, vyi el di ng the title conpound

[ lid (2.7 g, 98 9
Char atter | sedlastrpi Biyd:actiuio 1! PRE ot el 9 ana 10,
1: 4) ;charatteridel (rtT’(hZa}t thel§indId 98t 6f this Idlosurel9I0y compdsad means

228 - nt hesi s
5 ac JRLARRUIG FEPHRS ASMBIANER 8P 2f iy TPE: slasiie YFiane tathe
3253 p%b%u%‘pl@%} spindle nut.
-am no- 6-chloro-pyrido[ 3, 2-d] pyri m di n-4(3H)one (3
g, 16 mol) i3 Glesiedlug rperrting tpz@almﬁme&araetar@ﬁ@dn that

o Bt A S5 Yk e o s wo

et herTREnhathriabdf the diosureauerumiapeel di ng the titl e

charact er | seat2Gord Ala &bt dogd 7R ardiledsdTh tha

B4) ;th@PE n‘\@eﬁﬁﬁ Aas pérétratédint6 [ thsHores kiid)or @seved ef the
229 - synthesis

2-ac eﬁPﬁWﬁ %@Jtﬁsrﬁ)@% pf iniecing: moben T BEAndbe sppdi@ i in impuld
ine A mxture of

2- acet am do- 6- chl or o- pyri do[ 3, 2-d] pyri m di n- 4( 3H) one
(2.4 g, 10 nmmol ), L/, L/-diisopropylethylamne (5.4 m,

30 mol ) and POCI3 (2.8 m, 30 mmol ) in di oxane (100

m), was stirred at roomtenperature for 2 hours.

After concentration under reduced pressure, the

resi due was redissolved in dichloromethane (200 m)

and extracted W|th cold wat er t|II pH 6 7. The
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5.66 N 18. 14. Exanpl e 289:
2-acet am do- 4- benzyl oxy- 6-chl or o- pyri dof 3, 2-cnpyri nni d

wOo p@eBTe8 benzyl al cohol (486 ng, 4.5 mol) andPGL/EP20051¢50005

for 72 hours to give the pure title conmpound as a
yel | owi sh powder (240 ng, 24 % which was

characterised as follows: - Mp. 199-200 0C, - W
(MeOH): 207 (4.40), 237 (4.56), 265 (4. 15), 274

(4.13), 322 (3.74); - Calc. for CL6H13CI N2 (328.8):

C 58 46 H.3.99 N 17.04. Found: C 58.56 H 4.04 N 17.05.
ExariBl SRaPyehing plughmembEng: hesi s of 2- ani no- 4- al koxy-

and 2- am no-4: ORRzNM glﬁg'e@cording to claim 12, characterized in that

(fluorophenvOpyridor3, 2-c/l pyri mdines To a degassed
suspbfassindiefny comprises grooves and/or protrusions cooperating with

2- i -4 - G - i e .
< ?%ﬁﬂ?ﬁéﬂ%&%@éﬁﬁ&ﬁé%@& @5{)\'{%‘?53 16 inside of the closure
4 f | membpanenyo abowrs foreas ®neswmyntrapiustiondsetting ahthe spindle

pot k o t -4 ol ) in a mxture of di oxane
(7. %W&ﬁﬁ%ﬁ?@ﬁ% ‘m) was added
tetraki s(tri phenyl phosphi ne) pal | adi um(0) (29 ng, 0.025
mmol ). The m xture was refluxed (bath tenperature 120
0C) for 24 hours. After cooling to roomtenperature
di chl oronet hane (30 m ) was added and the m xture was
washed with a brine solution. The organic |ayer was
parated, dried over Na2SO4 and evaporated in vacuo.
The resulting crude material was purified by silica
gel flash chromatography. The conpound was eluted with
the followi ng solvent systens: CH2CI2 (100 ni),
CH2Cl 2/ MeOH 100: 1 (101 m), 100:2 (102 m), 100:3 (103
m ). Evaporation of the product fractions afforded
2-am no-4- O substituted-6- (fluorophenyl)pyrido[3, 2-
a(|pyrimdines as crystal solids in yields varying
from70- 85% In sone cases the correspondi ng
2-acet am doderivates were detected and al so isol ated
as the faster-noving conponent. The anal ytical sanples
were prepared by recrystallization fromether or
nmet hanol . The foll ow ng conpounds were synt hesi zed
according to this general procedure: Exanple 290 -
2-am no- 4- et hoxy-6- (o-fl uorophenyl)-pyrido[ 3, 2-c
pyrim di ne Anal ogous to the general procedure with
2-fl uorophenyl boronic acid (80 ng, 0.57 nmol) to yield
the pure title conpound (0.657 g, 77 %9 which was
characterised as follows: - Mp. 182C, - W (MeOH)
231 (4.47), 284 (4.29), 348 (3.89); and - Calc. for
C15H13FNAO (284.3): C 63.37 H4.61 N 19.41 . Found: C
62.70 H 4.65 N 19. 41Exanpl e 291
2-am no- 4- et hoxy- 6- (/
t 7-fl uorophenyl ) -pyridor3, 2-c/|-Pyri m di ne Anal ogous
to the general procedure with 3-fl uorophenyl boronic
acid (80 nmg, 0.57 mmol) to yield the pure title
conpound (0.69 g, 8 1 %9 which was characterised as
follows: - Mp. 174C, - W (MeOH): 234 (4.43), 292
(4.31 ), 352 (3.92); and - Calc. for C15H 3FNO
(284.3): C63.37 H4.61 N 19.41 . Found: C 62.51 H
4.72 N 19.10 Exanpl e 292:
2- am no- 4- et hoxy- 6- (p-fl uorophenyl ) pyri dof 3, 2-
afl - pyrim di ne Anal ogous to the general procedure with
4-fl uorophenyl boronic acid (80 ng, 0.57 nmol) to give
the pure title conpound (0.657 g, 77 %9 which was
characterised as follows: - Mp. 188-1890C, - W
(MeOH): 216 (4.48), 234 (4.44), 287 (4.34), 354
(3.89); and - Calc. for C15HI3FNAO (284.3): C 63.37 H
4.61 N 19.41 . Found: C 62.98 H 4.63 N 19.67 Exanpl e
293: 2-am no- 4- A>propoxy- 6- (o-fl uorophenvO pyri dor 3, 2-
af | pyri m di ne Anal ogous to the general procedure wth
2-fl uorophenyl boronic acid (80 ng, 0.57 mml) to
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