PATENT SPECI FI CATION  (11) 1406 381 (21) Application No. 36619/73 (22)
Filed 1 Aug. 1973 (31) Convention Application No. 7 227 876 (32) Filed 2
Aug. 1972 in 19) (33) France (PR) (44) Conpl ete Specification published
17 Sept™ 1975 t (51) ITNT [err] CO/D 47170477 (CO7D 471/04, 213/ 00,

239/ 24) (52) Index at acceptance C2C 1532 1549 1600 1626 200 214 215 220
226 22Y 246 247 248 250 2511 252 258 25Y.28X 305 30Y 313 314 31Y 323 32Y

337 338 350 351 352 360.361 362 364 366 367 368 36Y 387 389 401 40Y 43X 4407
456 45Y 47X 490 620 623 624 625 628 638 .652 658 65X 662 670 672 678 760 790

vk it o e o ESTER RO SECBRICATENN ) 4} 1406382

ROGER BELLON, %F«zemtphamylwomemt e (22 Fil&d9,AvfvieTBue due Roul e, 92200

Neui | | y-Sur - e(3IFCanaetion Aplitatioiiy 7dExd7ar e(32)hEleﬂB\Aeglt197!2Ihfo(r19 R EE
pray that a paien@3nBynd@Ryranted to us, and the nethod by. whi _’/
be perforped, 8) (o) om;ndcecsﬂeaﬁchgbn@aﬂmbﬁskpt me7and by- t he fol | gorg
st at em?m} ¥ (51) INT CL* CO7D 471/04//(COTD 471/04, 213 /00, 239/24) - &7
5 The present nvezytlnaa 40 lacep jthos a new process for the prepar §ilg

8- al kyl - 53ox 0T %% 8- di ﬁ:}@r rlm’?p% ra14i208 a2 Beczvhaasy | | O\ SEEam

formula ih which Ris 4- Wg?gﬂg 53‘?%”?%% ORI UDSNG _
f ’[he 10 50 1362 _ )

pi perazino. o 673 36Y 387 389 401 40Y 43 .

10 where nis 0, 1, 2 or 345@9,@& 49X 140 1630 2005 160 y! . Vvinyl, phenyl,

or phenyl sub- stltut ed by ﬂﬁ&wﬁﬂgéﬁz 670 673678 780 Ro0K 99Y asdrm s lower al kyl

The term."l ower alkyl" or "lower al koxy" as used herei n-neans an al kyl or

al koxy radical wi'th 1 to -5 cé#h8ALKYL-5-OXOctSaDEYDRO-PYRIDO(2,3-d) R

15 The corrpounds of fornula P@V@IWNEJ’& ’%ﬁﬁgﬁ' PSiAND ZHER s, and are

new conpounds.’ The process of the I nvent’i e production of the
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in W‘thh R is 4—hydroxyp1pendmo, plperazmo or N-substituted plpetazmo of the
10 formula: .. 10
33"(%),,"‘{- =

where nis 0, 1, 2 or 3, and R, is hydrogen, hydroxyl vinyl, phenyl, or phenyl sub- ‘
- stituted by haloge.n or lIower alkoxy, and R’ is lower alkyl. The term “lower alkyl” or
“lower alkoxy” as wused herein means an -alkyl or alkoxy radical with 1 to 5 carbon

15 atoms. 15
: The compounds of formula I are valuable annbactenal agents, and are new
compounds.
N . The process of the mvenuon for the ptoducuon of the aforesaid compounds
: comprises:
*- 200 a) condensing a 4-chloro-5-carbethoxy-pyrimidine of formula: - 20
Co0alkyl '
1 )”:I | I
RO :

with a lower alkyl j-amino-propionate of foﬁnula:
'—~NH—CH,—CH,—C00 alkle
_to form a 4-N-(B-earbalkoxyethylamind)-S-C;nrbethoxy-pyﬁmidine of formula:
[Price 33p] - |



al cohol ate to forma

5- oxo- 6- car bal koxy-5, 6, 7, 8-t et rahydro- pyri do(2, 3-d) pyri m di ne of fornula:
[err] Vv 5 c) hal ogenating the

B- keto-ester of fornula TV to yield the corresponding 6- hal ogeno-
derivative, d) treating the said derlvatlve with a base to bring.about
dehydrohal ogenation to give a

6- car bal koxy- 5- oxo- 5, 8- di hydr o- pyri do( 2, 3 d)pyrlmdl ne. of fornula:r [err] 10
VI -2 10 _and e) saponilf#96384 t he conpound of formula V2 to yield
~the desirted acid of formula I. The starting matéri-al in thi's process.is a
4-chl or-o- 5-car bet hoxy- pyri m d,} qoqam condensation of whi ch wi-th a l-ower
al kyl. (especially ethyl) B-a ropi onate, sub- stitutied at tWg/ nitrogen
by the radical R, |eads to”a (B-coadn all koxyet hyl ari no) - 5- * 15 -

car bet hoxy-pyrim.dine (I11). q/clﬂsatlon of the latter, under the ef fect of

a (preferably nhofd oftlsbilth 1E bt e %%exﬁﬂf

5- 0X0- 6- Mm gqaﬁbhgs(ga %rbm&x&a tt&ﬁfilfd:&%}%d @,33&)ﬁ3d;¥dmemfdl ne-. (IV) ¥ When

‘this B-ketmaester is treated vvlth a hal ogenati ng agent such a\é prom he or
e

sul phuryl- chloride, it yields a derivative hal ogenated in th posf“tl on

(V). which. is not i sol ated andg A ten treatedw atertiary am ne
“sucdh as an 20 al i phati c Agr y-am ne (for exanBYe triethyl an ne) or
~ an- aronmatic tertiary amne 20«,(such as. di-nmet hyal niline) or a

heterocyclic tertiary am e (such as pyridine and-its nethyl deri vat| ves)
under go s, @k halegennting dge@rb&ﬂi-@ﬁr lof datinply IV otogyield d&r@a#sk@ﬂlrsfﬁroxo-

5,8-dih Y f which | d
't he dlesh(; gg]cﬁj}e} ég%g’igﬂﬁgﬁé 31%35,&% Oglé'f‘lm %ma gs fo: IcowgI e[ efr]
3 .

3 1n anodification of this proce s coballfP startlng materlai is.

"2, fp di chl or o- 5- car bet hoxy- py#i e (I, R=0), coggensati oqoof Whl ch
- W|th an N-substituted ethyl B . propionate gives
~ 2-chl or 0- 4- B- car bet hoxyet hyl ami noa’5 car bet hoxy- pyr| m di.ne (VII ) gh can
be used t hod, .3
treat ed B‘ynd)aia &iméﬁm&ggﬁk v lek_‘nqie:rﬁriﬁsd lﬁ'ff“’u% whi ch Iea s to a
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hal, end¥) avich &y Rog jelate “"dg Phensires % acfﬁ'"‘“'ﬂ’ sphiEsan 10 carrvying t he
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tertiary butyl ate to give a
2-chl oro-5-0 et hoxy- (‘,}l 6,7, 8- tetrahydro pyri do- ' 15
(2,3-d)pyrin (XI') the ha? ogenation fol | ovved by dehydr ohal ogenatl on of
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dine (XIl1). The action of an amne of formula HR (generally at ordinary
tenperature) on the latter leads to an ester (X), saponification of which
yi el ds an acid 20 according to the i nvention. The second nethod is
parti cetarty—vatoatte whem The Tadical .~ 20 Ris sensitive to the

hal ogenati on, which | eads to the formation of by- products during the stage
(IX)[err](X). These reactlons may besrepresented as follows: [err] O 4
1, 406, 381. . ' 4 The condensation of the
4- chl or o- 5- car by thoxy pyr| m di nes: (II) wtllgogﬁ? N substituted ethyl 3
B- am nopr opi- onate: - ' .
sol vent such as an ar olai meli ndorhisbmw(themnmmhs%&dn@mdrca&ﬂhoxy-

hal ogenat ed hydr o- em@ i o oy Wrsd s h S Per
mol of chioropyrini § g}% “ngﬂ'ca ﬁzr&v"g@m&s’?%ﬁ I 5"71%‘%% ellr?%?)} one

f .
mol of -the |atger an ﬂﬁ%@’ﬁ f th(ﬁ (I’té}v ﬁla%éﬂ yxnd%ffhdt&ondmonﬁmﬁﬂngtmme of formula: 5 -
triethylamn ne) usem!as'hﬁmleadme MMmmm&mhydﬂ-@sndemmqﬂWMm-M@ﬂhﬁ;gt i on,

are enpl ayed.- After Pm’%tﬁm IH i -sh % ca*}' 1bl ed,
washed with water a§§58PTefl s Vg5 LhE 3bcBiding eC}ﬁetH
dsydﬂent

1),
in an approxi fgtel yuidhﬁar AoveC R logasﬁonffmaqwafytdexyydmwgmaﬁod wonddiestr i'S 10

difficults'to crystakiryg tedminhigohp dmthehposisierd (1) saponificatieti plowhithy gipesthe he

foll t co: |acids Wi | ved
ol | owi ng_oper at i on ol RISL, 6 bRl b ol thapol v

in an aromatic hydr

tenperature tqsa SO dﬂalr;Orbu@atep(iﬁ @elum-ﬂﬁﬁd 5-out -datbt 61@4556,781wmv¢9-pmde-par eds
by dissol ving - gra%%ﬂlmﬁlnﬁg?f%%ﬂ%ﬁ@ ibn dol Wfde p’gﬁf “m
potassiumsalt of t SIoR il j tates
15 fromthe stg{hﬁm&ﬁmf (ﬁé Lan A %%ﬁ? mag.o{, ' y) aBJ

hours at ambi @ot teatcoriing pemamuneqn Thbesemd(methcﬂ xs wrticalllﬂsnva l¢ nhendsdadmt er 20
and the aqueous pho§e18| wmue@&hﬂqa#gtoawowmcrfub&rawe\nofsrﬁuat&'et. c-
acid (1-nol) to caud® £§E Fémif& 9z ester which is extracted.
with a suitabl e sol vent e organ Gtion is dried and then. evapor at ed
in vacuo,sthe keto-ester (1V) or (XI) IS pur|f|ed by recrystalllsatlon The
20 yield.s general Iy between 75 and CO0CoHs '
20 For the hal ogenation, the ester (IV, Iﬂ,d( ) f"s‘”‘&f’sssol ved (at a -
concentragion of, e.g., 10 to 209 in as t dbl ® vent such as chloroform
or acetic acid. The sol'u- tion is stirred/and mdl ed\externally. One nol of
brom ne, as a 10% solution in chloro- f9mor acetic ¥et%% s added

dropwi se, taking care that the tenpera re remai ns belpw 25 ©lerr].
After standing for 2 hours at ordi nary ierrperature the,sol vent is rem)ved
at a 25 low tenperature [err] in \ e residu Loggl ved in 10
parts of chloroform the solution. % 7t %%n d Z/Qollutlon of 2.5 to 3
nols of a tertiary am ne, prefera "yl ami n e same sol vent,
added to it at a tenperature of bet ween&'10 and [err]. After cont act (tvvo to._
ten hours.), the solvent is evapor atéﬂ |Tn vacuo. The &due 30 - is '

taken up in water and the precipitatg,ig filtered off, ')\%;{hed until the
triethylam ne 30 hydrobrom de has &&%n|conpletely re and '
recrystallised froma suitable solvent. {The yields ar gener ally between 75
and 80% Wen the hal ogenation is.carriged out in chloroporm it is possible
to add the tertiary amne directly,~updertegre JN\ ) C00CsH5 '

o) e



condi tions described above, to the solution resulting fromthe addition of
bromne to the 35 B- ket o-ester.
35 The hal ogenation can also be carried out with other reagents, especially

chl orof orm sol uti on The addr tion of sul phuryl chloride to the solution of

the B-keto-ester in equinolar pro- portions may be cafried out at [err]:and

-the reaction is conpl eted at arrbient 40 tenperature within a period of

: o four hours 2. , ortrons of triet hyI 40 am-ne or ot her

tert H-e—-HeA—aaaes B o1 OR—ki-6h ' attlerr] -and

t he dehydrdf‘lal nationOsf me&e@lm-cambiyepyﬁﬁhdm cnmtmmum fN3r 4 ta, 12 hours

The reacfpsime g h%%{m'iﬂ@ éﬂ‘“agtzg‘f:;lgymg'eﬁ‘e‘ %?,“thg"f‘éﬁse ere the:

~hal ogen ‘gﬂ:{f (Ef LEHER ST on of ~T he

2- ghl or&ﬂ%f\b ﬁé.-&lm ettmu? g a1 s ey Takice 455

et hoxy- péesi Fricdylasing)Vjukell avwnt hcccme oamertedrhtﬁd fqzrmal lmhaama ett,ra@ of 172 is

~carri ed% % £§° m8f° E?;‘f’ ﬁtﬁlW‘tsl’Y““&eds mre boi I'i ng foi nt,
and dri eaves ....

. e.g. be 0chfr Etg € ami-ne HR, the

hegat i ng diﬁftly@d'tﬁ‘eﬁfﬁllo PeBatbONE L O -SI X hours After cool i'ng. thep.

~ hydr ochl gr iQhe mof oftester @;gdeséVﬂmqmmghums aichydiocarbs® - tated, is

filtere é’ly(VIlI)-elther

ol Sy (R L g"’“ﬁm rq'cr"”,z%' £ A

frism a “Steoni &b ls@r b kheeaddilion. Aifternganding Gor lat: lokst Komraohm ént ey St al | g5sed and

whi ch i sPerrgise thei mire Ililta%(@ruptlh@eft Ater aS'!ea d’bosﬂs lbysation with -

. pot assi %“ﬁh fien ‘%@ (E, mﬁ.s ‘gé kg{iﬁf‘iydrohal ogenat i on
of the Bvigeited o bidlo; tioterodie @ONbE (K19 sb he 55 -

t ezdhni qu@d deecmll;blmbvmbm/md 80%.

55 The itiogyfthe ester . (IV, IX or XI) is dtssolved (at a concentration. _

5oen orqmr,a; B ﬁ&?ﬁi&“’ﬁn TS B 3. pyr i m i ne
(X11) (Yo J}racéﬁb d,lis\@idararbysvi Gha eHe rdrara@ibt reiik ﬂérrowby using.an

- exddess cif5°<t3 Hdtet aattdgog for|2 wlrszh:a_%gmm&emgtaw ttsmswedaasaan ‘acsept or for

- the hydr 15 gieso »ar proportion of
the am gbﬁ 1scoodand®:z$rno§;g§e ols of a fmﬁdtertlary ami ne,
(for exaspd. e\ftefmﬁhxmmm)hpuri)hﬁehmemaf Tho:}esdnﬁf acid acceptor.

Th¥® reac!ﬂabqﬂl ttpan%@r eralrtht ?ﬂ jtate i Al ;?yaqﬁ se(’ (QP (e. #0 benzene or

t ol uene) '?ﬁ{i ' ot iolig) form or :

di chl oF GRHBEAR n llordlod ROk e Corriady: Bk ‘Efmefg gepanol ) . The ani ne
HR, usedondmombe,d abave,rtb she mlutbmreaﬂmgtfhmtthadumm ﬁ@mpmamﬂe is added to 65

| tﬁ s](ti: B ngtegaggtn glrl aEOUEJOE”S' on H. at 10 ‘}Hos%ghﬁ) concéﬁtratlon) of
Qg;m The rqactton is then' erabl carr orofo solution. The
5 genata I bfVsaiphut§l. chiokidd ETBt}lﬂfohtOD’tlﬁfﬁ-Ee%Seﬁ:r ﬁnhﬁuﬂoﬁacptd-on i s rapid and

conpl et epomipnsomayi tronasried eutre 15+-29°€., aWréte sampletedjat ambjent onpl.et ed by
hef@t i ng tEEPeRRKrq yithing Pﬁﬂ‘é"t‘a‘%‘ﬁ’r&“ F&P%nga‘f Y he sdpyent in

Vacuo, 1O 1ERS 4 Ghe qehRohsiBeerHRion Reattl esratﬁnﬁ‘ﬂ Pbnthbefor Wi age is filtered off
and I eC rhy@s. aihé res@itn prodiiat iRisalated b bﬂxﬂwhs\wﬁh ca@here the halogenatilpwever , under

esse C @8Rt is bromt e |t I S I’l(z)t ra abl the esters (X1 5 wherein
JeEthyué (ﬁm i&fe( v ﬁ%ﬁﬁﬁ T E‘éﬂ h thé’chl orinated
derr vat |7ue_16§ffb,,n 4 é% bt A o RbIEBAL 28 po Hehboneco¥ RepliedTENt al condi ti'ons
may be, Deb&tdhg\mn IthﬂrEﬁtl\%Z amine [ lp@reamﬁng pbﬂjﬂh:an be from one to o _ =
six hours. After cooling, the hydrochloride of the excess amine HR which has precipi- L
50 tated, is filtered off. ‘Evaporation of the solvent gives the diester (VIII), either in solid 50
form (in which case it is then purified by recrystalhsanon from a suitable solvent), or R
as an oil which cannot be crystallised and ‘which is used directly for the following
stages. The cyclisation with potassium tertiary butylate and the halogenation and de-
‘hydrohalogenation of the B-keto-ester (IX) are continued in accordance w1th the o .
55 techniques described above. 55
: : The  condensation of 2—chloro-5-oxo-6-carbethoxy-8-ethyl—5 8- dlhydro-pryndo- A
(2,3-d)pyrimidine (X1 (1 mol) with the amine’ HR can be carried out either by
using an excess of the latter, i.e. 2 to 2.5 molar proportions, as an acceptor for the
hydracid formed in the reaction, or by employing 1 miolar proportion of the armine HR' o
60 and 1 to 1.5 molar proportions of a tertiary amine, (for example methylamme), the .60
latter playing the role of acid acceptor. The reaction can be carried out in an aromatic = -
hydrocarbon (e.g. benzene or toluene), a halogenated aliphatic hydrocarbon (e.g.
chloroform. or drchloroethane) or a lower alcohol (e.g. ethianol or 1sopropanol)
The amine HR, used in excess, oOr its mixture with the tertiary amine is added to _
65 the stirred solution or suspension (usually at 10 to 20% concentranon) of the halo- 65

-
pd

[/ 2R



10 react and a m xture of the nono-substituted and di substituted
derivatives is obtained. 10 The, desired nono-substituted conpound can
however be obtained by condensing a chlorinated derivative (XII) with
1-fornyl - pi perazi ne: a 2-(4-fornyl -piperaihv) derivative [err] 15 s
t hus obt ai ned, which can then be deforrryl ated, e.g. by treatnent wth a

sol ution of 15 hydrogen. chlorjde iin ethanol, to give the piperazino
derivative [err] The esters (VI) and (X) may’ be saponi fi ed, nost freduently
in an aqueous- al cohol [ C medi um wth - aIi met aI hydroxide (1. 2- 15-5
nol ar propo '
general ly conpl e'fgelaledll deni\amteom hk&ﬂa;&itﬁpbﬁcase?hﬁe re’&&mexs:ﬂm @t hanpéte as rem)ved

by evapordtion rnrdvmuanmanae IW)‘Wet nerpLsRy Eiit EFr(EmPIPtPbesr rnntuae 8)-s10°Gsfort ved in -
water, and the s@}‘ ef"gr{gj;r "ljﬁr‘:fgll;'g %bgm g?b%gbl’géz uIHf"ne aci d
() usual | yspreci pr éte,s (X) g
recrystalli sed fmbmmRm I—ﬁiﬁramsgdowent however, the acid (1) is

solubl® in water, the solution is saturat with a 25 salt, .e.g. by
addi'ng sodi ym- chI ori de or sodi um acet at ame)t he acid is ext ract ed with a-
25 suitabl e %0l vent such as, for exanple,~<hloroform After evaporating the

| attert the aci dy) Seafufsgplaithd bt the LhIOR SetivhiWR! RIBOER lcase So e @1 N
conpounds are Seﬁ%ﬁ?ﬁ&%xp&ﬁn&n&ﬁcﬁ&hbr@m?ﬁ%l gthe(mg (ﬂéISlZSupstoh@pragﬁnlbofﬂ cation

carff al so beocarr red agdrta xﬂulﬁuﬂq@athe n¢ héstetsctdeqné duuh;letntecl éirivmesrm phrigeds ol utlidon
of an 30 - al ? n:s r‘?wnhpo AR Bdﬂe ‘TS ﬁi“ gﬁ«%’ i sol ated -~
as above. denvanve I OW ng BH%T' strate iI‘nvention.

EXAMPLE ‘| .

2- (4' - Hydr oxy- pi perr di no) 5- oxo- Eb;ehf;yjmﬁ_&, 5hydr opyri do(2 3- d)
pyri m di ne-6-carboxylic. acid 35 [err]

35Inallitre 3- cked flask equi pped vmth a mechanrcal stir

dr oppi ng f utnel ﬁ;&é q“““é@?’g‘?ﬁg}gj ; Fﬂﬁ'f?éql‘{t?%rf’fy
butylate is prepare rom %rary aI cohol and 8 g. 'of :
potasstum nmetal. This soluti on [ Sr# gughz—&o err]. and 66 g. of

2-chl oro-4-[err]-carbet hoxyet hyl anf™h =5 e_yb_ hoxypyrim di ne are added to
40 it and the mxture is stirred at ordinary tenperature for 2 hours:
the potassium - . ZBe daers. (¥l)i and OF) miyeberagmiﬁeam tﬁehrmtlypnanrapuebm es. The

mxture is oured‘?lh‘l“bm%@ns nﬁlfahr i &t br ought
to pH 3 by &ddi n%ﬂﬁi.‘é’ijdwvw %ﬂ)gﬁngﬁn ?;:‘1 ﬁ%w Ste i
filtered off, wag [ WatehPdn@ Itheddd anGSEeMSJm% deidié 32 t:xd)

i sopr opanol and ﬂ@ﬁ!hsd@ly#&clgk ﬂixs ﬁbére@oﬂc*e lhi;sl;‘gﬁc:n@irmmlﬁetmmgm;y 8- 45
ethyl -5,6, 7, 8-t et 0 | 1P ‘h

i ety o or “HERE R R Al e S TR
5.07 N 14.81 Gdrectydrabiietd Pable s 6
1, 406, 381 . Smce certain compounds are sensmve to the :@tn@mf %fﬂ(ﬂﬁ bg@s, my| pogﬁ- t he

above [err] eto ¥ haapng the) esfegs ynfler H’F‘Bf‘dd“%r”frf" The
JA( mﬁ@ 1 tbnacx la T;blj)e. _30

sol uti on is cool e mv i on of brom ne

EXAMPLE 1.
2-(¢# -Hydroxy—pzperzdmo )-5-0x0-8-ethyl-5,8-dikydro pyrzda (2,3-d )-
pyr:mtdme—6-carboxyhc acid

s | - (I,R_=ya-<:/\_—,xf=czns) o o 3

* In a 1 litre 3-necked flask equipped with a mechanical stirrer, a dropping funnel
and a thermometer, a solution of potassium tertiary butylate is prepared from 400 cm’
of the tertiary alcohol and 8 g. of potassium metal. This solution is brought to 20°C.

- and 66 g. of 2-chloro-4-8-carbethoxyethylamino-5-carbethoxypyrimidine are added to

¥ 40 it and the mixture is stirred at ordinary temperature for 2 hours: the potassium 40
derivative of the reaction product precipitates. The mixture is poured inte 200 cm® of
iced water and the solution is brought to pH 3 by adding 4N hydrochloric acid with
stirring. The precipitate is filtered off, washed with water and recrystallised from
320 cm® of isopropanol and yields 46 g. (81.2%,) of 2-chloro-5-0xo0-6-carbethoxy-8-

45 ethyl-5,6,7,8-tetrahydro-pyrido(2,3-d)-pyrimidine; melting pomt 146°C. 45

Analys1s for CuH. (CIN;O; (molecular weight 283.5)
Calculated %/, C 50.79 H 5.07 N 14.81 Cl 12.50
Found % C 51.10 H 5.14 N 1461 ClI 12,68



(35.1 g, 0.44 gramatom) in 300 cm of chloroforin is added to it at a
rate such that the tenperature of the reaction m xture renai ns between 10
and [err] which takes 5 about 2 hours. The solution is stirred for a
further hour at ambient tenperature, the 5 solvent is driven off .in vacuo
“and the residue is taken up in 200 [err] of anhydrous chloroform The
solution is stirred in a bath of iced water ‘and,a sol uti on of triethyl -
amne (50 g, 0.48 nol) in 100 cm of chloroformis added to it, dropw se,
at a rgte such that the tenperatuigmgglthe m xture remains betmeeg 15 to -
- [err] {tduratTom 210 frouTs)

;10 Wen the acﬁdr&r(@;li msl)@b#plabqve -bhmrutiﬁsohedméom’rédchm a further -

i h t “t*q owar éui?l“aﬂd of- d ‘tak
ot 2 oner G TR g el & t?%zm Rl Egzﬁiu en

—and tle or gbait@ tma.lsurneosaluum islsdred farvefurdidy btentuem eraturef¥hapor at pon. of
ohger 4l 'bﬁhml@fe tig taktme‘m 208 [cin} sfamhmm\ﬁ rom 450.

t he sol ven \!Se‘!rwal ofb i
oo R O P A R
Guch

yi el ds 50 rature of the mixture remains between 15 to 10°C. duranon 2
2- chl¥r o- 5-home}6 car bet hoxy 8 et hyl -5, 8- di hydro- yri do 2,3-d)- p}‘ﬁLom di ne

"nmel ting.poi t “Eﬂ‘adﬁﬁ‘a'll &ht‘é‘i‘ is(srimtdclond rﬂvwgp 20383, 5) - 20
~Cal cul'at ed u-(:%lublg J.?' éte partif: on 1s‘qdv:1ed0§v%ere __20. .
Found % % B S

2- chl.or o- 5- oxé‘rvaﬁ’mmnbdtﬂ:oxglveﬁt wrasyh rEs;tﬁf;ithh,tméf deaystaltisayiopr freho ( 2, 31g) -
pyrr ii di ne 4591F‘§ ”\g t’f“‘ ]heroébegh‘l”g S penpgene 'le"°E'§’6 egtfldand stirred at
[err] 1. i "f”ﬁ’r SBPLAEIHIBTERS S anhydrous

chI oroform "are added The 25 cool ing mxture is renmoved and the

sol uti on |§n§ysrsrf¢réHzHaiCIM|(md¢ lat eShire for ‘2 25 hours. It is-again
cool 9 to [err] and & % %I; 5H5‘r$%5er ]l;gzj gF 1hyI amine in 1@%[err]. of
chloroformis addedtor ps e Ieft to stand- .

overni ght at anbi ent terrper ature The' solvent is. evapor at-ed ‘and the resi due
. is taken up |$15 5@ <{er- lorey5-oxved -errbethiﬁtyeﬁ myeéﬁ,mstnatahydnspyhdd»(u,erded of f, washéd -
“with vat er P )h #g? f E\E&@F led and stigredhs ﬂ%&e" “The sol utron
Li's drjsed [ ol &ﬁﬁaﬁqg rs%"ﬁﬁ?’gﬁtﬁ 1S

T ecrystal I maes:fnfrsa i cddled trdl 5-S-107C., | a5 R T's61P0n oIS O EriclHRAEBBGn. 2. 2? g (63%
" of 2- 7 W’ of chlomform is added to it dropwxse ’Ihemxxmre is left to stand’ overnight at’

hI -5 olyentyis 9@3 d di
e o ﬁﬁﬁ%ﬁﬁ R T R R .ge)sE?L&?d

: _above) 2. 8 mecrysallised from a mixture of uopropyl ether and benzenc 22 g (63%) of 2- -

" 2-chl or o- 5¢<hipreys -éﬁ-ld&hlvdfgrpﬁldd (Qm@!ed:) pyrim- 35
“di d 2mgtngpol f tol _
L R b&tﬁttet%? T

‘‘are added teﬁmthemhmfsum d: gpz ani of pirasae |asdeuas nhewrth wat er and

‘dried over® lwoﬁ Fbesipm?lq s - |
“recrystall i;:? % BA %;é,, éﬁ‘g, e, melt- R . o
ox -

hydro4gy pi ﬁgbdnﬂl pS 0X0- 6o car -pyrr do 40
(2,3-d)pyrimdine;, nelt- 40 ornt-err

40 ‘Anal ysrénﬂtyerforgnﬁ}z ?aa @& CaI cul ated % C 58.94 H

' 6.40 N 16.18 Found % F ge 12 1.75 g. of this ester
are added-to a sol ution of sodr um hydroxr de .25 g.) in a 45 = mxture

-of - al cohol (30 cm) and water 2 cm). The mxture I's strrred for one hour:

45 at, anbi entl- wmg@tﬂ;’ s°ﬁ‘t"r“ \droxider (625 g8do and,the
Foeroe e P e R IR B o by *
means of amefol cn® A witer soﬂrhﬁCis ﬁd:u'llﬂ&dfby means of acetic acid. The precipitate - _ o

: is filtered off, washed with water and recrystallised from ethanol and yields 0.6 g. of .. = = - R

2 - (4 - hydroxy - piperidino) - 5 - ox0 - 8 - ethyl - 5,8 - dihydro pyndo(23 d)- . ¥

50 pyrimidine - 6 - carboxyhc acid. Melting point 244°C. _ - - 50 '

Analysis for Cqu.N O, (molecular weight 318.33)
Calculated °/, C 56.59 H 570 N 17.
Found % C 5637 H 595 N 17.

aHn_



Is filtered off, washed with water and recrystallised from ethanol and
yields 0.6 g. of 2 - (4" - hydroxy - piperidino) - 5 - oxo - 8 - ethyl -
5,8 - dihvdro - pvyrido(2.3 d)- 50 pyrimdine - 6 - carboxvlic acid.

Melting point [err]. _ 50 Analysis for [err]

(nmol ecul ar wei ght 318.33) Calculated % C56.59 H5.70 N 17.60 Found %

C56.37 Hb5.95 N17.47 . 7 N :
e 7 'EXAMPLE | I'.

1, 406, 381 , x e S
2-(4' - Met hyl - pi_perazi no) - S- oxo- 8-"et hyl - 5, 8- d[ hydr o- pyri do(2, 3-d) - .
oyri i di ne- 6-eds o 515563k 63 o 3

2- chl or 0- 5- ox0- 6- car bet-hoxy--8-et hyl - 5; SEXAMPUE O pyrido- 5 .
(2,3-d)pyri mdine; su’s-peﬁﬁéd‘ef"vi’fw’%fk ) @yﬁ%ﬁdj{_’ztlzamds&?ﬁr#)ed -
vigorously. A mixture of 3.3 g. (0. H814°- 6o €&y - pi perazine and 3.3
g. of triethylam ne, dissolved in -'éo [err]of ethanol, is added rapidly.
The chlofinated derivative dissol vVEsRTi #thevduR’ sm6ilheat After stirring
for 2 hours at anbient tenperature, the solvent. is driven off in 10 . .
vacuo, the re8§jdue | s8ttakef0-Qpmol) &02{ernis-ord-6-carlgehioxyrSuttindS Sallihydro-pyridof [ er B
doyi

and the mix- Y0 t%ﬁ%‘ﬁ?ﬁ??ﬁ%’fﬁf%ﬁtfpﬁﬁmﬁ@ﬁ » Ffe stifredoyigcupusly. Tem and
cuaporacon, the | ey LR LRI [ TR R .
m xture -of isopropyk het.dter §ikringoiontI2rgurodt Ambidit ZehRrabude, Yol sbiveRy is wiEer ds 8.5
g. (85% of :20(4-_,?5@4_& 'A‘»_'i' gkem i:1509);”mf@..s'amratedsolutionofNazCQ,an_dthex_nix- - 10
car bet hoxy- 8- et hyl - by m%?ﬁsamfﬁzn:&zﬁwwm& & two
stages: 15 [ @edizbne a1 Ovolu)) addEfibllls 8.5 4&35 ‘of 2-(4'-methyl-piperazino)-S-oxo-6- _
15 Anal ysis for [erubx qa!’}BethyuSa&-dihwrogiyﬁdo§ dﬁg)i Q&Hia‘h_¥ﬂéft§{)a/ﬁlciw5%m&ék: H6. 71
N 20. 28 Found’ % C 3¢ °Coandtgn g8°§ 20.42 25.3 g.. of this ester (0.075 nol) 15
are stirred wi.th 1QQ,d rfgjcpﬁsycl,\la"sﬁj o % . The solutionis
heated to [err] to di'gsgsoll ve 't he&&&&%ﬁ%ﬁ;}ﬁ‘éﬁgﬁsé € Nagomgi fication is 20
conpl eted at anbi ent tenperat ure Fowdryt Ke5sxa3urks 6.60f N2odaurs. The sol ution

i s brought tq pH 6.wifh® &ctits esie (8075 el )k pre stired withi 189 cmhef NiNeOH; solutignt h
codtum ater afd, thd s et e L FAT SR .
chlorof orm The conbpHetwighicedcodcial Af@ XhtiRfidgSthel wiRso@M@ ac ,rdfe ﬁl‘ﬁ
solvent s evaporaﬁ'@ﬁlé_??ﬂﬁdmﬂlhndom’eofpm&:fdme is recrystallised froma

e

m xture ®f ethanol ipgd) chlorofprm exigacty gre dried paer MaSQg,the pelvent is evapasted ) -
T o sbans, e E e A R TR o
mot her |iquors to fallisaton @ Mmﬁmﬁ?réiqﬁirvaluﬁaratf er 1.5 8. df profhict ,are
bt ai ned, g 1@ 2 oAl 3 gl (GFL08 - ¢4’ - (Ve@H - pi in¢ Y- 5 - oxbet hyl -
gi pg:‘ 2; no;: OE r ESPOW & m}%m-pyndo(z, -d)pyrimidine-6-carboxylic aci mﬂ%’#@qﬂ x Y

8- et hyl - 5, 8- db hydr angyisitstas, 31, 30,0) Pybléciiahdigh %ga%boxyl-i c acid nelts [err lso

30 Anal ysis for [err] (nGhlelawd 3t Gedeght H34.04 3)22.07 - -

30 Calculated % C 56.77 H 6.04 NFopd 3y £oi668 #6285 58.2885H 6. 23 N 22.35 .
EXAVPLE 111. 2-(4-[err]-Hydroxyethyl - pigganagig'fi} - 5- 0xo- 8- et hyl - 5, 8- di hydr o-
35 : 2-( 4B HydHodyelhyd-pihhrdiiho) BLAL - B8 fi-sadiiyaxy | i ¢ acid -
35 35 - pyrido(2,3-d ) pyrimidine-6-carboxylic acid 35

. I\ .
(LR= ”00”2‘:”2—”, ,N-_' »R'=C,H;) -

. 3.6 g of 2-chloro-5-oxo-6-carbethoxy-8-ethyl-5,8-dihydro-pyrido(2,3-d ) pyrimi-
dine, 5.2 g of_ 1-B-hydroxyethyl piperazine and 50 cm® ofy tolugg: aré l;eate)tf S:lnnder
_ reflux for 2 hours. After cooling, the solution is filtered to remove the hydrochloride :
40 which has p_recnpltated,-'and the organic solution is diluted with its own volume of 40
chloroform, is washed with water and dried (MgSO,). After evaporation, the residue is -

. recrystallised from 40 cm® of a mixture of isopropanol (1 volume) and isopropyl ether
- (2 volumes). 5.14 g. (68%,) of 2-(4’.-ﬂ:hydrox'yethyl-pipérazin_o)-5-01&0-6-ca1';1’)eﬂ10xye
8-ethyl-5,8-dihydro-pyrido(2,3-d )pyrimidine are obtained; melting point 172°C. '

. b

45 Analysis for C,;H;N,O, (molecular weight 375.42) = ' 45
Calculated %, C.57.58 H 6.71 N 18.60 o '
Found %, C 57.53 H 6.57 N 18.80

5.14 g. of the ester are added to an aqueous-alcoholic solution of sodium hydroxide
. (N NaOH: 15 e¢m®, ethanol: 10 cm®); the mixture is stirred for 2 hours at z;rdinary ' :
50 - temperature and is then brought to pH 6 by adding acetic acid. After concentration to 50
dryness in vaco, the residue is taken up in a saturated solution of sodium acetate '
(50 cm®) and is extracted with chloroform (3 x 50 cm®). After drying (MgS0,),
. the solvent is evaporated and the residue is recrystallised from 80 cm® of ethanol. 2.4 g



(I, R=Terr] N, R =1J[err]) 5.6 g. of
2- chl or o- 5- oxo- 6- cat bet hoxy- 8- et hyl -5, 8-di hydr o- pyrido(2, 3-d) pyrim - dine,
5.2 g. of 1-[err]-hydroxyethyl piperazine and 50 [err] of toluene are

heat ed under reflux for 2 hours. After cooling, the solution is filtéred to
renove the hydrochl oride 40 whi ch has precipitated; and the organic
solution is diluted with its own volurre of 40 chl oroform is washed wth
~water and dried [err] After evaporation, the residue is.recrystallised from
40 [egr] of a mxture of - |soproga4|a9,g81(1 vol une) and |sopropyl ekher (2

vol utesy™ (531.4 (689 ot éwjrib% .

2-(4' -[er AzZifp. -e y\oypyrio-. —

© 8- et hyl - 548 ‘é‘fﬂ ’62‘°'§3(53 o Jeliee BYRF 4t Gi ned: nelti n,g/pm nt

[err]. 45Am|ys1sfoémumso txﬂdlecharvve}gh{mls ul.ar wei ght 375 42)

- 45 Calculated % C 5Tabk@latediy5. C 553N H86®0 Naonel % C 57.53. H 6.57 N_

18.80 5..14 g. of the ‘estand % CA48€dHt &P4aN d488%ous- al cohdl i ¢ sol stion_of

sodi um hydroxi de (N NaOH: 15 gxamgtghgnol : 10 [err]); the mxture is = ;

stirred for 2 hour s2-g&-Bawzfipiferddin®)s- oxo-8-ethyESPainpdrall € and ils the Q(br ought. to

pH 6 by adding acetic -fergdad 2,349 tyemidineieerhewls ¢cdh t o 50 dryness n vacuo,

the residue is taken up in-a.satyrated solution of sodiun acetate (50’

“[err]) and is- extracted’\ﬁi‘fﬁ”r‘f‘ﬁdu m‘ﬁf@*ﬂe 50-[{err]). After drying [€rr]

the solvent is evaporated and the residue is recrystal Ilsed from80 [err]

~ of 1=.uthanoéJ dh;%b;dmli&mple IIIanungreoflﬁﬂ@E‘an&nl'_ ;__&FGW&rbeﬂwﬁqﬁ 10

2-(4" -[er g{ﬁ ey a3in dro-pyrido-
(2,3-d) py&lhm | iF diasié’ﬂa% g&?fﬁr‘z’?oeﬁ‘?amé‘iﬂm@ ii.;%i“ﬂﬁo' nt ferr]
Anal.ysi s cfr@mc[pmé]mtﬁ mkewlradcuam@h&t iBiolated 72} désatived) kb€ Bxatple C 55.32 H 6. 09
N 205 16 GSmentioned. It is recrystallised from isopropanol. Z&ign(P0%) of &-(3'4bewgl-pip¢rs. 04 - 1N 19..92

5 EXAI\/PLF_’“C}I‘;?/‘S 2 fgz eyl Sdr iy ingyide bk dlevanidipe - e PBPFlidro-

_ yr|d0(2'§ 5’0 I ne- 6-carboxylic acid [err]. 10 -~ =~ = = Asdescrlbed
in Exanplmdykxéfore:,,m,mm oltﬁuldim&g%ﬂhfwﬂ chl oro 5- 0x0- 6- car bet hoxy- - 10

-5, 8-di hydr o- 04 g. of N-benzyl pi pefazine
and&QO [err] of tol ue I4\ea? gng'g ?Ilﬁ 7for 2 hours.. Aftép cool i ng,
the nass lssdpdnmﬂnwﬁhgm%{afefhﬂpinfdamamwnwsoa@ken up in 200
[err] of hmttonade (WNa@H vasini g weiee 36, am cﬂlqahlaéécwd)tlhoqme@rm t he reaction

pr oduct |°§,‘° Bﬁ‘a aF‘H‘ﬁ ﬁl“e’ed of@dt i oned. It is
recpyst aI p@ng’f"x%zz s b 8 | -pipgra- 15
zi no) - 5- opyad&izsao rb&tylwicuﬁarSo dmauﬁgyﬁohﬂiaéécis d) pyrimdine are
obt ai ned; rrel i ngdﬁm nt err Anal for [err]- (nolecular weight '
421. 49) ‘%‘”@ 62128 ,
Found % C 66 03 H S0 H R N iTe 20

Saponi fication of 9.5 g. of this est er: WI t h an aqueous al cohol i c.sol ution

of 3bdi um hydr oxi d [err] + ethand?. 30

[err]) is corrpleteg‘réf"’tﬁﬂ W%%l; (rﬁ?e ature. After . .

acidification, the precipitate Is er-ed off ~and : ' -
: (I R=" HN M- R= Csz ' S

A mixture of 84 g of 2-chloro-5-oxo-6-ca1bethoxy—8-eﬂ:yl—5,8—dﬂxydro—pyndo- S
35 (2,3-d)pyrimidine, 6.9 g’ of formylpipérazino and 160 cm® of chloroform is heated - 35.
under reflux for one hour. After cooling, the solution is washed with water and dned, .
and the -solvent is evaporated. The oily residue crystallises on being taken up in
100 cm® of isopropyl ether. The solid-is filtéred off and recrystallised from 50 cm® of
ethanol and yields 8.9 g (82%) of 2-(4’-fonnylp1perazmo) -5-oxo-6-carbethoxy-8- .. -
40 ethyl-5, 8-d1hydro—pyndo(2 3-d)pyrimidine: which melts in two stagw, melung pomt .40
195°C, solidification, followed by m.p. 204°C. .

Analysis for C,,H,,N 0, (molecular welght 359.38) .
culated % C 5681 H 589 N 1949
Found% C5697 H 5.95 N1958

" 45 3 6gof the above formyl denvatwe are suspended in 25 cm3 of a 5%, strength - -45
solution of HCl in alcohol. After gentle heating (at 40—50°C). to fadilitate dissolu- . '
,tion, the mixture is left to stand for: 8 hours at ordinary temperature. The d:hydro—
"chioride of the deformylated derivative precipitates. After being taken in 100 cm® of _
ether, it is filtered off and suspended in 40 cm® of water and the mixture, having been- .
50 rendered alkaline by addmg Na;CO;, is extracted w1th chioroform. After evaporating 50
the solvent, the product is recrystallised from 40 cm® of a mixture of isopropyl ether



recrystallised from 160 [err] of a m xture of dinethylformamde (1 vol une)
and 25 ethanol (1 volune). 6.8 g. of

2-(4' -benzyl - pi perazi no) - 5- oxo-8-ethyl -5, 8-di hydro- 25

pyrido(Z, 3-d) pyri mdine-6-carboxylic aci.d dte.obtained; nelting point 2070C
Anal ysis for [err](nolecular weight 293. 43) Calculated % C 64.11 H 5.89
N 17.80 Found % C 64.42 _H 6. 03 N 17. 79 30"

EXAMPLE V. - 30

2- Pi erazrn050x08ethl58d|hdro 3-d

pyrmpdr ne- 6- ca-ré‘gexyu-c—aé—d—PeTH X mvPY' ’i&ﬁggc’ 4 ?* of— — 9
2-chl or o- 5- oxo 6- c af1lyeline)ayd vohuni8). mar;;mma prgaapprmzm&S—oxo-G-carbethox-

(2, 3-d) pyri mdjne, Setyl-§8 4"91’1'&4%‘ P Opmimidioe ambBded; Bt point diF°6r of ormis
heated 35 .under re the solution is washed = -
wth water and drie %i\sdi‘yﬁ\:‘ ﬁﬁ‘,ﬁ Mgi%ﬁ‘r/s @gﬁhﬁor%@%d Nibewoi l y residue. -
crystallises 6n bei ng taken up i rFoﬂ:ﬂO%crﬁ 5098 |H(6|:230p§/12139t her . The solidi$

filtered®*of f and recr tajllse rom err Mgol and Ids a9 9. .
(82% of 2-(4':-for %l'u@ @% sloﬁg( E? 1ﬁcauon (pH about
c1

et hyl -5, 8- di hyth'o rn;rrm vliﬁﬁ{eﬁsmhﬂatﬁx\/ﬂd L

mel ting point ; Ocns’@fadxﬂmreatdl ylﬂoma mixlee(d vy t[weplr lvolmna)l ysis -
for [err] (rm‘loecula‘r Q’Eﬂ'l““g‘l? *%’ég#sa"tﬂé’dmpﬁ’é" cagpondic 19 10
Found % - C 56.97 . 3.6 g of the above fornyl

derivative are suspraﬂlglﬁ@lfot T, 25, N,8f (r]noléailarawe@ﬁ si3sength 45 sol ution of HC
in al cohol. After gentle heati fg m{) g%ﬂt d‘lf5éé| N 23% di ssolu- tion,

the mxture is left to stand for tr £ 68br‘dlsr?glry?%?fperature. The

di hydro- chl ogide of the defornyl ated dgxAmeigwa. precipitates. After being
taken in 100° ?err] of et h e 12-(#1-Phengl-pipesatimr)) Schxeb B-dikpdio-pyridoe2pdd)d i n 40 [err]
of water and the. ,ixture, having bedwindine-6-carboxylisiggdr ed al kal i ne by addl ng
[err], is extract ed with chi oroforfnR Af;,erl—e‘)l/aqgrq%#r}g 50 the solvent, the

product is recrystallised from 40 én of®%a \oixt Ur e |sopropyl ther 9.

1, 406, 38% - 1 val un% an nzene (1

: 2 touene is
vol ume). 2.8 (84%@@% mg:;?%f 3?%82 %‘ﬁw f‘%ss— dro-pyrido- 20
8- et hyl -5, 8- d ydrO(z,e;ar) dé;gd M ih %0 Qosf%iﬁlﬁbné) ea‘lrtra@ dgh A0y Nt
[err]. Analysis f orinserepuslynwithceyoliion ofubeag latd B8 s:@aéobdrﬂw:tmdor%tmﬁom 99
H6.39 N21:14 5 phenylpxpcrazme hydrochlonde The ng

acetate, the solution i
21.39 - N?S is evaporated The %ﬁ uﬁi Wi tBs
30 [err] of 3 aqussugp (864 pliexyl ISLdi&-6-I@&bdﬁibﬁSp ﬁ-sgsrcu Rour s at
ordi nary tenperat urpendOAm-é)wamddc;fmedmgpm 1867G. about 6) with acetic acid,

the precipitate is filter d wi er and recrystallisedfr_om
60 [err] of a mxture Yot ﬁ’gﬁgﬁ‘%ﬁg}%ﬁ"gﬁé’g‘fw l1gMgy 12d et hanol (1 :

volune). 10 30 1.8 g of Found% C 64597 H 608 N 16.74 30
2- plpera2|n05ox08ethyl 8-di h drop r|d0(23d) rlmdlne6carboxyllc
10 acid are obtai ngg g | ar
wei ght 303, 32) Calq,;ég@ 5 098 (770 of2-(4’~phenyl—
piperazino)- 5-oxo-5 8-d1hydro-pyndo(2 3-d)pynnudme—6-carboxyhc acid; = melting
point 249°C. | 35

Amalysis for C;oHz, N0, (molecular weight 37941)
Calculated &, C 63.31 H 5.58 N1846
Found%‘C6349 H 571 N 1836

. : . EXAMPLE VIL
40 o 244 —Methyl-ptperasma )-5-0x0-8-methyl-5 8-dikydro- - . 40
. _ pyrido-(2,3-d ) pyrimidine-6-carboxylic: acid -

" (LR=. Hsc—NC R CH)

262 g of eﬂ:yl N—methyl—ﬁ-anunopropqmate, dissolved in 150 cm® of benzene,
are added dropwise to a solution, which is stirred and ooolcd to between 10 and 15°C;
45 of 22 g of 24-dxchloro—carbethoxypyrmudme in 150 cm® of the same solvent. Afner 45
standing overnight, the solvent is evaporated in wacuo and the residue is taken up in
water (100 am®) and extracted with ether. The organic solution is washed with water,
dried (MgSO,) and evaporated. The residue is recrystallised from 60 cm® of hexane
and yields 25 g (80%;) of 2-chloro~4-(N-g-carbethoxyethyl-N-methyl amino-5-carbo- ‘
50 ethoxy-pyrimidine; meltmg point 60°C. 50



Found % C 55.68 H 5.67 N 23.25 15

EXAMPLE VI . 15

2- (4' - Phenyl - pi perazi no) - 5- oxo- 5, 8- di hydr o- pyri do(2, 3-d) -

pyrim di ne-6-carboxylic acid [err] A solutton of 372 g (0-02 nol) of ~ =

N- phenyl - pi perazine in 30 [err] of toluene is 20 added to 2.8 g (0.01
mol ) of 2-chl oro-5-o0xo-6-carbet hoxy-8-ethyl -5, 8- dlhydro pyrido- 20 -
(2,3-d)pyrimdine dissolved in 30 [err] of toluene. Reaction takes place
practigal | y i nstantaneously vmtr14mgm1ut|on of heat and the nrxpﬂge sets
~soli@ due to jormation or pnenyr p erazr e rlyuruulrm Tde—The-—mxture is

di'| ut ed wipaysis iy CpaBys 391( e 10 §§)l utionis filtered, washed
Wi th water and dried’ N%% i's .evapor at ed,_jhe -
residue is recrystalli sed from 110 err J sopr opanol ~and yields 25

.3 38 g (84 iA@tﬂuuonof IOSgoftlusdmstcrmlOOcm“afbe_x_:genensadded mthsumng

(4 “phe %ﬁm@smﬁa ; grw‘ dro-s
- pyr| do( 2, =% e‘&{i‘ err] (m)'l ecul ar
" wei ght 407 46dinafal temgetiture) -6 Gnd4 o Sicdtlc Gacld fbllo “ of . :
Found % iccd ewatg7 areI-l aGdGGB ﬁthlﬁﬂvmg “The bmgene, Phase s lsolated 530 W‘ren 2 g of

o thlkoesteg‘,“%‘%agﬁ ¥ )ﬁreld Oaft er
- cacidificaitQRoedd roe@rgs oA 90 cil of "a

=ﬁ (  1 % %
m xt ure oa)pglmmdinetﬂﬂﬁnﬁcpbimmseﬂ (1 vol uney and ot hanol "}(,‘1 voI une), 1.4 g

(779 f 4
[(:)I pp?r agl n‘%‘f‘"’% 6"22? %ﬁgfb‘g&Wﬁ%&?%}@ﬁy%%% ne- 6- car boxyl | c acr d;
odr

mel ting 35 - poi nt C 49.00 H 470 N 1534 CiI 13.10
-35 Anal ysi s for err rml ecul ar wergeht 379. 41) Cal cul at ed % C 63. 31 H

PR S e ool

pyraedo- Weﬁmownmes‘ﬁ TB¢ doRuioh ik Reftas btkhd|a€Arh enZQmBerQ:m@tE(r)f'et hy |2o
N- et hy I -gne thpr -aglriia @m@pwl@natl@%chnésablvw ofrm@@nijngr(rl]i cof) benzene, are

added dr (@0 @qﬁ{’%ﬁ’ and cggled to between 40 and
[err]; 45at4o«cm j‘é é’.“ﬁ?s%%’" ca'lr’j% ot de in 150 [err] of
thezssarre wiathyliibic h&ﬂio&bmxdéﬁadsdnmdum@umamm (100 3)$ﬁﬂe\sﬂﬁlionl s eeaporated in
vacuo . ancistilﬂréi fl‘ézﬁcblb 4 solve isyd fromjaext racted with

ngr] and
3s°C] " sed rom hexane and
-yields 25 g (80% of

2-cM oro W{%Qz%o@&fsﬁe m@l«-}de(ﬁ?ﬁ:ég N 1 69 an 151(2345 car bo-. 50 30

40

et hoxy=- pyri m di ne; '
50  Analysis for [er m) ecul ar “wei gh*“glglg?mCal ct| | at ed % C49.45 H
5.74 N 13. 31 slfg)ufrm—niéﬁ:ylﬁpé&;rﬁ(}re ddddll. 104 stid kidspehdion®ofS0g. oft 3-aioradf 10, 5 g of this

diest er iXjoxo-bEarbethaxy- Pygide(@deldpyripgiding. dm'j 29 | .. and. in the
abeince (ol S okt Mo TSt ol N ot 1 298 opar eq
) in water and the precipitate is filtered off, washed, dried in' vacuo and recrystalhsed _

from bénzene: 1.4 g (58%,) of 2- (4’-methyl~pzperazmo) 5-oxo-6-carbethoxy-8 methyl- :
5,8-dihydro-pyrido(2, 3-d)pynmxdme are obtained. :

©  Aualysis for Cy,HuN.Os (molecular weight 3137y Y
Calculated %, C 57.99 H 639 N 21.14. - S
Foud %, C 5850 H 622 N 2137

N

1.1 g of this ester are sapomﬁed by stirring for 2 hours at ordmary temperature in
an aqueous-alcoholic solution of sodium . hydroxide (NaOH 0.15 ‘g, water 2 cm?, N .
45 ethanol 5 cm“) “The solvents are evaporated. at 40°C. in vacuo, the residue is taken up ‘45
' ‘in 20 cm® of water and the solution is acidified with acetic acid and then extracted . B
with chloroform. Evaporation of the solvent leaves a residue which, after recrystallisa-
~ tion from a zmxmre of alcohol and dlmethylformanude, yields 0.5 g of 2-(4"-methyl-
piperazino) - 5 - oxo - 8 - methyl - 5,8 - dxhydro pyndo(Z,B d)pyrmudme 6- . _—
50 carboxyhc acnd melting point 280°C. 50

Analysxs for C, Hi,N,O; (molecular wmght 303.32) @ - .
Calculated %, C 5543 H 565 N 23.09 -
Found °/° C 5525 H 567 N23.24



from14 g of potassiumnetal and 80 [err] of tertiary butanol. The
potassi um derivative of the reaction product precipitates in the nmedi um
whi ch sets solid. After 2 hours at ordinary tenperature, [err] of acetic
acid fettowed—y 306{erT] ot tcead water are- added, with stirrig. The
benzene phase, is isolated by 10 decanting, washed wth water and
dried [err] and the -solvent is - 10 evaporated. The residue is
recrystal lised frombenzene and yields 5.7 g (63% of 2 - chloro - 5 - ~OX0
- 6 - carbethoxy - 8 - nethyl - 5,6,7,8 - tetrahydro - pyr|d0(2 3- g
d) pyrimidi ne: Elting point.[err]. Anabysi-c140638Y orrye (opl- Caht 11
269. 68) - 15 : . Cal cul at ectx%u@EMIﬂS H4.48 N 15.58 a

13. 14 : ' 15 Folfd8Mydrogyettyi- ﬂﬂ"azHo)ﬂ-ﬁ”@-&Nﬂbﬁi&ﬂf c 13.10 A
sol ution of 1\4"9 of this B-ket G‘h«%’é‘tl’éé’i‘d"(%l“f‘ggd’l"v’é’d” Frarapiic[a6fy | of
chloroform. .i's stirred and cool ed R, SWL URi

_o?[gf 2.8 [err] of
bromne in 100 [err] of chloro- fo mls adcfed-t/o |t pwi se, at a rate .
such that* the tenperat Wt Qes@Hbed BE tVIpr}em,g{,tdf 2Qd ljﬁ,emnl,},s Heiyween

10 and [err]. The se;hthltalsﬁxepensxsnb fef # ofl Dchitdr oa&-caaﬁgmgnrgxmy 3 (ﬁyrfdé) 205
one hour and i Swag al(ﬁ3'é&ﬂ.ﬂ'1@!§11¥(§l (bml of ethengl éfoebhmﬂ%nrdgﬂmtmman?ﬂamld@e (16

[err]) in chl orofor ‘i‘ﬁlmfg % ﬁ“’f@? chd Wg&}m % ng .
over ni ght at. gpdi nary & ApH de(z,gT 8 gﬁuﬁﬁtdﬂ, 2keC ARV @braindi: V C e 10
[err]. The reS| due im@ltibgn ces: uq&lﬂngpmﬁtrsn%(,]saﬁxﬁ[:mﬁ ]fc)ll,owefdj Hytrsaltmdpdhﬂ,?omshed
to renove the 25 riet dro m de | ssol ved again in

chl orof orm (100 [er ﬂfﬁlyﬂsfﬁgé{ﬁﬁﬁgﬁ%‘ Qf”ilélﬁ gl].,&he sol vent is
evaporated and the residue i s recrunl 0 I}pg‘;;a R pgloyr € of |sopropyl

et her and benzene. 9. 16 g 65 5% of 2-chl oro oxo 6 car b-.

et hl oxy- 8- met il - 5, % (,éeﬂér aponif ﬁ{ tingls
point [err]. 30 léﬂ;, @é}& ti‘"g ) vieih o |
30 Calculated % C 48d314:e pracipi ta?eﬁs(f’iflvﬁ d m eﬁggﬁm Qm:

3.95 N 15.46- C 13f e@anq; (Svglmt#) ﬂxﬂdmnypnqyedidZ|Vdm)ézéddéd(f,@-hwrW1 rred:
suspensi om of 29 g of igo) - 5 - oxo ~ 8 - 'methyl - 5,8 - dihydro - pyrido(2,3 - d)pyrimidine- 20

5- 0x0- 6- car bet hoxy- “'b xﬂ'c aﬁogta'ﬁeddrrnglm r°fnd%4(52 3-d)pyrimdine in 20
cm of 35 abSOIAuilﬁxsﬁ:hI;lstJN oThﬁblercﬂﬁaieigEU’Bss es place with evol ution of
heat. After standing for 2 .35 Galgltd 34 € & aN21@01l t he solvent is

evaporated in vacuo, the residue F@m‘?afkeﬁ ﬁd“l %e?‘zéﬁd the precipitate
is filtered ofjs washed, dried in vacuo mqprsfystal | i sed from benzene: 25
1.4 g (58% of 2-(4'- “meth y| 2pi4pRhlpiteeyind w&w&;&‘bﬁm@w&-mt hyl - '
5, 8-di hydr o- pyri do(2, 3-d) pyri m di n@Jad)erotitiogheapoxslipgacd -~ Anal ysi s f or
[err] (nol ecul ar wei ght 331.37) 1 - 40 _
Calculated % C 57.99 H 6.39 21(1 “F&@ﬁ&_p”‘@%?c%) H6.22 N21.37 1.1
g of this ester are saponified by stirring for 2 hours at ord| nary
tenperature in an aqueeagﬂah-elﬂdmlsmo 6-cirtethioxyr8-ahyl-S 8 alihy: hidi@ 0. 15
g, water 2 [ersd, 4%nd29 g ofilwthy 1@{¢ﬁ1ﬂdméﬁ}gﬂ§wg d atd
dueSé li

[err] in vacuo, the gﬁ‘%
solution is amdl“é%ﬁﬁﬂ%ﬁ% ﬁrﬁ'&emmwﬁe w(;mcnhbmmform

Evaporation of the ol (4 Rtethfleapipsazino) e$i-chae- dhrietiyl - éf-tcgbethosxcrfét -cdillyiro g -

tion froma ni 3§ ure PEdogdtohsrHinitiee: feligs PyAtAS) fenide, yields 0.5 g of 35
2- (4" -methyl - -Angsgef&aé 0&, . (Fs9:429%0 - 8 - net hyl 58- di hydro -
pyrido(2,3 - d) pyri m dls'ne - Bfﬁcm(szmd %gm&DNyIHaoacNdmmaltl ng poi nt-
[err]. ~ Found %, C 6022 H 6850N 19.66

Sapomﬁcatnon of this ester (3.6 g) with a 2N solution of sodium hydroxlde in .
40 .. alcohol, at ordinary temperature, yields, after the treatments described in the preceding 40
examples, 2.23 g (67%) of 2-(4’-ethyl-piperazino)- -5-0x0-8-ethyl-5,8-dihydro-pyrido- _
- (2,3-d)pyrimidine-6-carboxylic acid; melting point 229°C, after recrystallisation from
" a mixture of ethanol (1 volume) and dunethylformanude 1 volume).

_ ‘Analysis for C,cH,,N,O; (miolecular weight 331.37) :
45 Calculated °, C 5799 H 639 N 21.14 . 45
- Found 4, C 5827 H 639 N 21.14



Anal ysis for [err] (nolecular weight 303.32) Calculated % C 55.43 H 5.65
N 23.09 Found % C 55.25 H 5.67 N 23.24 EXAMPLE VI 1.

2-(4' -[err]-Hydroxyethyl - pi perazi no) - 5- oxo- 8- met hyl - 5, 8-

di hydropyrido(2Z,3-d)pyri T di ne-6-carboxylic acid [efr] 5 AS T
described in Exanple VII, reaction of N B-hydroxyethyl - pi pera2| ne -( 2. 1 g)
5 with a suspension of 2 g of

2-chl or o- 5- oxo- 6- car bet hoxy- 8- net hyl -5, 8- di hydr o- pyri do- (2, 3-d) pyrim di ne
in 29 [err] of ethanol (for 2 hPJéE?slat or di nary terrperature) 35 eI ds, after
evap ot - ' 564 Om water,

2.1:)1 ghof 2 - zr%[err m) o Qi” E%;?fa}j”")d (5 - 0X0 .6 -. 'd

car bet hoxy - 1 rﬂ “__ Vri 023-- yr|m I ne
~di hydrate are obt ai ned; )ﬁg’m’flmw boxy'fd' melting points: nel Slz'gg poi nt
[err], solidification, (Ipiq Wg,pl_ p[elﬁd int [err]. Analysis for [err]
( mol ecul ar -wei ght 397. 43) Cal cuI d % 1 37 H6.85 N 17.62 Found % C
51.60 H 6.5 sajigedq%é%:? ; L s-ester are, saponi fi ed*for 2
houts  at edafcflisRekbiVs §-&hgd Il’g;;.,u(;’(éhe %v,% 1AL E °'$'a rrl, 8t hanol . 10
[err]). fochlezrofoauafmw igivg, ifee sdeﬁn&ﬂ ;.,-, hdaX gﬂ §jt aken "’ up I n

_ 20 [err]zoﬁzﬁk apigeradine) s§| Lﬂxooﬁ |cstb¢3hoxslﬁht- ethgl %8 6dinydradd| ng acet¥c-

gﬂ} {g&'ﬂ‘%‘dﬁ“% (ild S % 2cimelfing. Pojs Y wher ﬁcvmlhsﬁuoand recrystaltised
a mxture of ethanol (1 volume) and. dimethyl formanmi-de (2 V8| unes) .

1 25 ¢ om&szmrennymmxmeaarwengmsmﬁ | - piperazino) - 5 - oxo - 8 - -
methyl - 5,8 - di hy(ﬁﬁm %6& 93 %grlﬁm di ne- 20 6--carboxylic acid
are obtained; nelting 64-$0 H 742, 3F 489%, [err] (m)l ecul ar wei ght
333. 34) Ca'ﬁbﬂnﬁmn%ﬂllsgsté“l(z% aslii!ldﬁatz&sm B .ﬂs ds,C 54. 14 H 5,88

N £5. 21 aP@r recrystallisation from a xmxture of ethanol (1 volume) andEckAME) Mide 15

25 2-(4'Q2 9)pi &1&a1i0) of o2 propyt ing-Sen WﬂrbﬂWNﬂo-

(2, 3-d) Wﬁ%&é 10RE OpH P%acé{’cmﬂtﬂg%’f 236§g o

2- chl or anBlygsdor 6;H.0 o5 (heilzSwainhyds3p) 8- di hydr o- pyrl do( 2, 3- d) pyrimdine 30
and 2.9 g of 1-ethyta aperiazmsudlmsalvudzazs 50 [err] of chloroform are

he® ed under 30 refl Hwunfidé £ FRATr H 683 t Nr20080] i ng,” the organi &sol ution is

washed with water and dried Pl[,ﬁ" ]: the solvent is evaporated and the
resi due is recrystaldyisagrathd B co Bl wsdga,fd,d_ﬁp,p,;_opyl et her (15 an)«and
benzene (25 cnm) and Q(M)pﬁ?n&dge-(-ydrhhﬂic (4" - ethyl -

pi perazino) - 5 - oxo - eth I/—\6 thoxy - 58 - d_|_hydr0- 35
pyrido(2,3 - d)pyrlm&[ne st 0|’nt f :

35 Anal.ysis for err] (359.42) Cal cuI ated % C 60.15 H 7.01 N 19.49.

Fozsnd % -66 lyl 1—P‘EF“G‘.E°)T\P @oew §aFﬁhﬂrt5 ‘tﬂwﬂ’g‘esteﬂS(S 6 g)
. densin;
Wn'a B el el g by Sl & cioro

as indicated in tJhe precedmg Examples It is a solid which melts in two stages; melting
point 131°C, solidification, followed by melting point 143°C. [after - recrysmlhsanon : -
30 from a mixture of benzene (1 volume) and isopropyl ether (1 volume)]. _ _ 30

Analysis for C,.JH%N,,O; (molecular welght -37-1.43) -
Calculated 9, C 6144 H 6.78 N.1886 ..
Found % € 6110 -H 675 N 18.75

p=t)

Saponification of this ester with a 2 N solution of sodmm hydromde in alcohol - -=

35 * gives 2 - 4 - allyl - piperazino) - 5 - oxo - 8 - ethyl - 5,8 - dihydro pyrido(2,3-d)-- . 35
pyrimidine-6-carboxylic acid. When recrystalhsed from a mixture of ethanol 2 :
volumes) and dimethylformamide (1 volume), it is obtairied in-a yield of 64%, melting:-

point 203°C.
. Analy51s for c,,H“N 0 (molecular weight 343. 38) . L R *
40 ‘Calculated %, C 59.46 H 6.16 - N 20.40 EE 40
Found% C 59.47. H 598 N2038 _. - S .
EXAMPLE XII o 3 S

2-(4'-p~-Chlorobenzyl-piperazino }-5 -oxo—8—ethyl-5 8-
dihydro-pyrido(2,3-d ) pyrimidine-6-carboxylic. acid

45 N ._('I,-R= c:OC@—Cu— ,R’=C;H5) : ' 45

" Condensation of 1 - p - chlorobenzyl - piperazine with 2 - chloro - 5 - oxo - 6-
carbethoxy - 8 - ethyl - 5,8 - dihydro - pyrido(2,3 - d)pyrimidine, as described in
Example IV, gives, in a yield of 74%, 2 - 4" - p - chlorobenzyl - piperazino) - 5 - oxo-



al cohol, at ordinary tenperature, yields, after the treatnments described in
the preceding 40 exanples, 2.23 g (67% of

2-(4' - et hyl - pi perazi no) - 5-oxo0-8-ethyl -5, 8 i hydro-pyrido-
(2,3-dypyrimdine-6-carboxylic acid;.nmelting point [err], after
recrystallisation froma m xture of ethanol (1 vol une) and

di met hyl formami de (1 vol'une). Analysis for [err] (rolecular wei ght 331. 37)

45 - - . Calculated % C'57.99 H 6.39 N21 14

45 Found % C 58. 27 H 6 39 N 210 14 12 _ L
1, 406, 381 13 L WEBRLNDI E X o 13
2- (4- Propyl - pi perazrsncmbén o-s& hybsSd& atb DRV L hfbPrimidine; melting point
(2, 3-d)ypyri m%ne 6180 Chafey eb@stﬂﬁ?lﬂm[fw yyﬁacet%g ¢ . Hﬁ(’jescrr betanglpn
Exanple 1 X, the con e satl lof chl 5-oxo-6-carb- - 5

et hoxy- 8- et hyl - ( 2 &‘}’;’%%r,a ga? 2124 of

1- propyl - pr pergzr ne in chI oro q:;,ﬁﬁd(«ﬁo egzg )Hggr-ygesgl t qHl 7t7iae treat rrents 5
desci bed®in Exanple 1X,- 3.14 ¢ of 2'- (4" - propyl.- piperazino) -?rﬁﬁp 0X0
- 6 - carbethoxy-- % F ne .
(yield 84°/<) né'l“tl n&hﬁ‘o‘?uﬂFy}a rﬁ“‘ﬂ?@‘?n%%ﬁ?m ‘fgyhddlf?} from ethyl

acet at e. - Analysis for Cp,H,,CIN;O; (molecular weight 427.5) - 10
Anal ysis for [err] (nol ecul ar CaiG;ﬂsgddt%SIBS ICélleuNaltSsﬁi %1 83061. 10 H 7.29
N 18.75 Found19 ' C 61.50 H.7, Found %g G885 51 dald4n @84his ester (210
g) as i'ndicated.in the precedi ng Exampl ggampr bl 15 - after :
recrystallisation froma m X2-fif-9-MéthorRsbbaAPiperdeiko NDbid Y hyES)8kdi-
di met hyl f or mani dé 15 (2 voI_unMO-MIJG’ZJQ)Qy?zmwcﬁ-wboxylw acid
2-(4' -pr opyI - pi per azi no) - 5- oxo- 8- et hyl - 7==8§- di jayqr o-

pyrido(2, 3-d) pyri m di ne- 6- car onle‘ch”:a @ e t jhg? Bor%)[err] Anal ysi's

for [err] (rnolecular weight 345.39) Cal culated % C 59.11 H 6. 71 N o
20. 28 20 - 15 By condensing 2 - chipsp, § -ogxo €6 5 garpeshoxy- § -ethyl 76,8 dibgd 15

20 EXAMPLE XI. 2- (4% SRR R # Lo9iR ¥ Pro T dlo-
(2, 3-d) pyri rmli me- 6- y:gfbgi[yi iyl a%;%%’%}gs ﬁ%%ﬁﬁﬁe 12 tanglt E)eé}tlk: :

pi perazino) - 5 - ofidl by Gcrystaligsative tfiogy y mixu@e of Bepngpyl ethey, (3 valunichgtdr!vnzeneZS .
pyrido(2,3 - @pyri &} Mwee); Selfpepoidy 436°C; weld 70%eel d of 79% by condensing .20
2- chl or 0-:5- -0x0- 6- capha Ism}d‘lﬁ;@bh o1e'§,d§‘g;gj;y4gi§)npyrl do( 2, 3-d) pyrimdine
with 1-allyl-piperazine, as in ed o NnCté3s4pEr6eri NaisBxanples. It is a
solid which nelts in two stages; Femdi’hgCp@i7at H 64¥]N Béli dification,

foll owed by nelting pognt. . ] L1 S5hoe r

m xture of bepgene ¢ mﬁ ﬂﬁ?%%% d “ﬁ;ﬁk% fbocj‘.whin 8‘%&! 25
30 Analysis for [err] (nol ecul ar wer ht 371 43 Cal'cul ated % C 61.44 H

6.78 N 18.86 FoundA%le(a';f‘EFzzi’@s prfrc%r on of this ester
N 16.
with a 2 N solution of sodiumh .Es N 16.55

: The anti-microbial activity of the compounds of the invention has been demon-
30 strated in vitro on two different nutrient media: - 30
- a) Trypticase soya medium (T.S.A.), which is very suitable for culturing the

majority of nucroorgamsms it has the following composition:

Trypsin-produced peptone from casein ' _ 15 g
: Papain-produced peptone from. soya , : 5g
35 Sodium chloride . : S5 : 35
Agar . : . 15 g .
_Waner, q.s.p. ' 1,000 cm?®
. -After sterilisation, the pH is 7.3.
: b) Ordinary mutrient agar (N A), which is less rich in nutnents, corresponds to
40 the following formulation: _ _ 40
. - Meat extract . 3g
: Peptone : Jg
Agar : 15 g
_ Water, g.s.p. B - 1,000 cm®
45 : After sterilisation at 120°C, the pH is 6.8. ' ' 45

Table I gives the minimum inhibitory concennatxons (expressed in ,ug/cm“’) for
the various microorganisms tested on each medium.
The products were tested on three Gram positive microorganisms (1 to 3) and on
10 Gram negative microorganisms (4 to 13). i
50 The minimum inhibitory concentrations (M.I.C.) were detemuned by dilution 50



35 gives 2 - 4 - allyl - piperazino) - 5 - oxo - 8 - ethyl - 5,8 -

di hydro - pyrido(2,3 - d)- 35 pyrimdine-6-carboxylic acid. Wen
recrystallised from a mxture of ethanol (2 volunes) and dinethyl formam de
(1 volune), it is obtained in a yield of 64% nefting point Terr]. Analysis
for [err] (nolecular weight 343. 38) 40 Cal culated % C
59.46 H 6.16 N 20.40 . 40 Found % C 59.47 H 5.98
N 20. 38 EXAMPLE XI|. 2-(4'-p-cChlorobenzyl - plpera2|no) 5- oxo- 8-'et hyl -5, 8-
dlhxgro pyr|d0(2 3- d)pyrlnldlneLi @{boxyllc aC|d 45

g3 o 14,
[errf— mdensatiomrof—t—=—p———chtot uuenzyl -

. - pi perazi methmaahn@dla, tbmanneaof-cdﬁcenuégwoexteﬁdmg:mmmxﬁ}ﬂ uglen‘_aset hyl .- 5,8 -

- dihydro-2 éﬂ ssion with gvatiorof 3 Teculation o dhe dishey %s F‘FP e 1\ _mives, in
o a y| el d 9' golll? at ;7‘? € and ﬁkﬂ Ql% !lft.::rl Pt lThe -. 0XO0-- 13
-1s aribastoniéntratith whie hi;dplerelyanﬁbxts 'o = pyri do( 253 -

;dwgnacmxmm peti-f r om et hyl

’ _d) IOyrl m d| nEbe s fmes Loy lLaﬁ;’t ¥ VH e -
. .acetate. ; fI'ated % C60.59
aeblacs gﬁé’; e Sy o o

5 Bapom f| b &Ehp&fndi bl the @ivérftibn GinVESusth @1 m&h%p&&ﬁh@ghaﬁiyd ot i ng poi nt

il

. lerr], Hisu ps - Ratielsrctinjal ragantsy int e |formaefi amharrm@pn Leompegikioryfmani de (yi el d
. 68%. An; Wé*g P‘Gr“’ %{EQJW"S{ ° n;a&m;gmd@g@;fpl %ed % C58.94 H
5 14 N et gelaune-ooated pills each containing SO 'ﬁé C 58 88 H
N ve42prm8ble,8 .padferably  2-piperazino-S-oxo-§-ethyld5(B &EB,B-Id]- '
2 (4 p- R ,__lcﬁpi ergél no -5&8)(0 8- Ssth I-. ' . _
~ hydr o- py ' : P s E% 2 0 By
'conden5| id A Qehiosi d 2 p &hgﬁﬁ aﬁ's /kn - 5,8_-. di.hydro-

o ¥ i
- 152pyri dﬁét& ﬁaxd)ﬂbyli‘mxmﬁitd’lﬂnow, hhuedus lﬁﬁlh@(pdl}&ﬂlylyﬂe

procedur é’S@F@?@%ﬁE‘X‘E"' pF ﬁ%’zmay ' A,r p| perazi no) -5
- OXO - % 30/ gﬁf‘%& sof ';' "' .0. i O( 2'7 3 -

d) pyri ni g4 dbei 4sSolHMisaiona | The 561 REHuBM chrfte sybeifisad bitheat i ON from a
m 2% ur e f smsop‘rhcpyi oebheumwmsoﬂ'hﬂm)myawddlmcbmm zo»: 10 cm’( 1 vcﬂ5urre) o
-rreltlngﬁ’éﬂ"t’s[err] yield 70% - ' 20 -

Anal ysis-for [err] (m)l ecul ar wei ght 451. 51) Cal cul at ed %C 63.84 H 6.47 N
15.51 Found % C 63.75 H 6.41 N 15..31 Saponification gives.the corresponding
acid; mel'ting point [err] when purified 25 . by recrystalllsatlonfrom
~dimethyl formam de; yield 60% 25 Anal ysis for
~.lerr] (nol ecul ar wei ght 423. 46) Cal cul ated %. . C 62 40 - H 5.95 °N 16. 55



Found %

conpounds of the invention has been denon-
different nutrient nedia:

C62.42 H5.93 N 16.55 The anti-m crobi al

activity of the
30

soya nearumr(r.
m cr oor gani smns;
from casein

S AT,
it has the foll owi ng conposition:

strated in vitro on two
30 a) Trypticase

WRTCNh 1S Very suitablre ror calturing the majority of

Trypsi n-produced peptone

»15 g Papai n- produced pept one from soya

Sodi um chl or| de

- >

5 g 35
54 35 Agar-
15 g Water, q.<ih_

1,406,381

After sterillsatlon,. R et EfrmBedd el OHiF ch
is less rich{n nutfrignts, correspgnds'tg 40" Jol __ovm ng forr‘rq\llat_j n:
40 Meat extracC O N w oo A &8 = @8 ~
Pept one . __ E Z1.° o - _ 50 Agar
15 g Water, g.s.p. |« _ '1'000 [err'] '
45 > After d¥e ﬁl sgtlongitgerr]o thg pHgs 6,8 & o
45 Table | gives™tHe mEnf nim i nix bitory 'Concgntra‘tloﬁe (ekpf"ess‘ed"'lﬁ"[e'rr])
for the vari ous-m gro
tested ont'three & Pés tbve mer rganlsms (1 to 3 andton 19 Gram =
negati ve m'croorga% s (47to 13). B0 <& & TRe mhi mim imhebiTory “
concentrations- (M | CP—fere—determmed—by—ditution 56— tteagar,
nmedi a, the ranges df ¢dntegtration _extendingfrom 0. & to«l0G [err] as &}
geonetric progressi ;@A hSa rat oajf 2. =1 nogul aﬁ on%of t“heit:h?hd% \bhs‘°
carried out by nears—é— '
hour broth cul tureq. Q dishes are, pl acgd inan oveg, at o e ] wang . ead Ngs
are made after 18 Houts' |ucubatnon'~ - Thesi5 g 'anc'C i%’ tanec'l ovest S| -
concentration V\/nicrx. Ja¥ei sl ' 5-—ThEmmm
conmpounds of Exarrplﬂ I’ II L1l LQV V, VI ~and VIII to\g(lll are paagtl-
cularly active agai nsthram negatl\ee mcasoor anlgms & he -ni Wi msm.& nks biet pry
con- centkation bei eheral | y Subst ant? ally | ower in the ordi nary_medi pm
(N.A) than in the} pt case soya medlum(TSA). 10~ The
conpounds of the inveftipnZcan & Tsed iH hugan gor Yet e nfr y3t h2r by &
10 especially as afﬂti 5aut erial agents, in tfe £8rm of a parmaceutical |
conposi tion in whidk they are conbined W th a non-toxic pharmaceuti cal
carrier which is pref%gablz sucly: t mat thg cogposgtl offt carg b& agm ni i etef
orally or par enLer ¢ The oraI form pr)eferﬁbl y xeonst sts of t'abl'ets-'or'-'
QE| ati ne- coat Ed<p| |STeart—comtarm Tlg 56—t-o—566 7o~ of—d-5~ acttve
principle, prefErafjlyls | = w % W e = oo
2- pi per azi no- 5- oxo-{&- ¢£hy! ° 5 8- d?hydro p$r|d8[2 &d] 1§ 2= T8 0T
pyri m di ne- 6- car bojyl Fre-gerd—For—t-lre-—parert-erat—t-ot D
use aqueous sol utig‘ﬁs <€optai ning, 540 10% of ac ve..prod,uck and..ha,vl RY| a
pH between 6 and 7; '@t pnisci ty S seachi efed 8y aédl ng sodi um chl ofi ¢ ¥
necessary. Wth congpayinds which are less/igsalfinlefn
| < | = C S T A B T
=Z o _‘g—c-_%_g:%_o S N O - e O
2 < a8 e . : ' N L - s \n.
sl o 6 E 8 &8 & 8 e« = v 8 =
=} = : _ | s o - _
- <l2 53 g8 g g8'3 T3FEgs
y dle 4 H 8 8 8 & 923408
Lol N NN oo
: o : : - “ - ”
g : ' 8 2 2 e e = 2
zl.& - & < B 3 S &3 ¥ F§
S |52 42 £ £3 88 88 © 8§ 2 E 2 £ 3
5 |53 288 2 w5 2% 22 £ B8 g @ 5 E E
£ 188 =238 . 28% 8 .S @ 28 0§ & & & &
S lad A0 m MBw MT MDD W M¥a v B A& o A
- ~ R n © ~ o & 2 = oa o




20 water than the limts fixed above, aqueous sol utions of

pol yet hyl ene glycol (300 or 20 600) or propylene glycol, at concentration
10 to 40% may be used as the solvent. Tertiary am des of |ower aliphatic
acids such as N-di nethyl acetam de and Ndiethyt=—acetanm-de—anrd—+-actari-de,
or 5% strength aqueous solutions of benzl alcohol can also be-used as
sol ubi | i sation adjuvants. The sol utions thus produced ¢an be sterilised

ei ther 25 by sterile filtration or by autocl avi ng. _They may be
di spenged into 5 or 10 [err]. _,140%§8fa1rrpo_ul es: 15 - S
L TR SR dsfeccle 16 cede .
1,406,381 , - adle (II) gives the minimum inhibitory concentrations of the-compounds of 40 1201 € (11)
gi ves t he chof PP fepined, ge dbr sear imsdismoN.A.hencCappeenas of Exanpl es | X
to X1, determned on the agar medium: NA ; and expressed in [€r]. TABLE
Il. Mcroorganism . = | TA?LEIIIX COExCTXD T BXGX BEx. X Bx. X
~ 1) Staphyl ococcus 20 P Y N < T 6.2 . 3.1 . 0.8 - 0.42
" Strept ocoMicweEimp A 3EALIX  Ex® 2 ExXL BsBxn Exd®. 0 .8<3) B
subtilis ) Staphyi —— P31 2. 10 1.6- - 50 4) Bord.
bronchi septi (_:-:5 y'ococcu_i&gﬁl oo hb s 62 3 B0 1 0.4 - 12%6 5) B.
pyocyaneud) Afgptococcus Group@) - 3,1 100 44 3% . i16.90qe ©  12.56)
Esch. col iy B epure 0.8 50 500 0 abb . 3.17)
Kl ebs. -pnéunoni ae o ol®p 3t 6 31 0046 O0s8 =~ - 0.2 8)
Sal m typHi Bord. bronchiseptica O109 4.5 ,,.3.% 12.5 - 1.6-9) Sh.
sonnei o o 0.8 1.6 - Olg 31 1.6 0.8 10) Pr.
vul garis ) B-pyocyaneus.A22 (y g . 100 @2 - 25 3.1s5 1lb 6.2 11) Pr.
m rabilise Esch.coligs - 6.2 e 12. .2 125 - 12,5 12) Pr.
nor gani i ' 0os &P 5‘?1.-36 00 g 2B.1. 1.6 5

The conpoUnbiebt- peseampiee V. appeass to te t hep.apst gal uablg, f or. 't herapeutic
5 use. .Itghggnhggh tested on 2 8bacterifa_l strains, in conparison:with
nalidixic acid and 2 - pyrrolidino -1 - oxb}- g 2.5ethyll.6 5,8 - dihydro -
pyrido(2,% %h-@&ymgiri mi di ne - 6-0.6arboxyl ic agsgd. Thg ni Niggum i nhi bit oky
concent r ghi gns,Wel.e deternmined five tinmes on each strain 10 by the
solid medium (nutrient agar) d?Put i ofi-2met hast TaBe& |11 6@ ves the average

10 val ueb) fBumdaliiide t he t hree ggonpoyagds. 'ts.i_sj_aHPEr ent,fromthis table
~that the,coppound.of Exanple V is nore active on the majority of the Gam
negative_fii cr 0ofgani sms than tthd 2 ofRer suistances. Furghernmore, this
product is characterised by a very frowtoxrerty—when—adni-nis-. 15 = =
tered orally at doses as high as 4 g per kilogram no deaths were observed
amsngst t heThelbmpaank bf ExaplpRt @ appiars T A was able to undergo a 6
weeks' t‘zi‘S?%‘E yrﬁ;?ﬁﬁ?neempmd on 25Pbacterial strains, Egcﬁlfﬁfton@i%hfgrmc Zr;gegg 3

carboxylic acid? T3-oxo- 8- ethyl - 5’.8-.- dihydro-- pyrido(2,3 - d)pyrimidine - 6- .

The minimum inhibitory concentrations were determi d five tim g .
10 by the solid medium (nutrient agar) dilutio rminec five. umes on each strain -
_ ; _value;,f9und_ for the thrge compo u;(gi?;) dguflvﬁ method. Ta§k III gives the average . 10
_ t 1s apparent from this table that the compound of Exan . AT
~'the majority of the Gram negative microorganisms than ﬂ::nzlpleomvﬁ ‘substanees. T

C

2

, Furthermore, this product is characterised by ici - '
"0d , y a very low toxicity; inis- - :
5 :2;&;“(13 t:tai(:ise:n ﬁe l)llgl::ls 4'5 per kilogram, no deartyhs were'ol;tyéfv" e:ﬁomt : -1 5
: . and a dog was able aakc’ oOL TV :
0 e ik i s A 4 6 W v
.. w.hen administered orally, the compound of Example V is' absor! bed ‘rapidi S
20 ’sbel',n"nat-cd'_lmnc:pally in the urine. Even with low doses, "“r;:aiy--mncen?uaftli‘{olgs“?d- S
* .+ opained which are.very much greater tham the minimum inh ibitory concentra ons 20
_ eﬁectlll\:e aganst the majority of Gram negative microorganisms, . Y trations 20
B an experiment. involving a 20 kg dog, 50 mg of the compound of Fvammic &
‘&!o:r ;il?ondmfasto 2.5 m(g!/l;g, W;e administered by %neans f)f:ampropoﬂnaggOf'I%’ga?QI‘_? XE
 animal removed by-catheterisation at the 3rd and at the 7th hour. and. sho . N
25 anti-bacterial activity of these samples was m .and at the 7th hour; and:the @ = -
: _ * acuvity of ples was measured, taking the com d administe ; g
as ‘the reference product. ‘Respective concentration: ¢ ooy dministered. 2
90 ug/em® (7 hours) were thus found theellxa avons of 185 pgfem® (3 hours) and = T
- qus round, tter concentration being still mich .-
- greater than the minimum inhibitory concentration f o i h
. . ——— I . or th ‘the
‘Aegative microorganism investigated, especially the Colibacill‘i3 a??!"li;rlt}’. of. t_hg G_ffm _

ro



100 ng/ kg/ day wi t hout show ng any toxic signs.

When adm ni

stered orally,

t he conpound of Exanple V is absorbed rapidly and is elimnated principally

in the urine.'

Even with | ow doses, urinary concentrations are 20

obt ai ned whi ch gre very nuch greater thany4ga@sam ni mum i hhibitory

18...

concentrations 20 effective

m cr oor gani sns.

In an experinment invol \ABHE'
conpognad -of Exanple V, corresponding to 2.5

aganst tne

g/ kg,

Orf( 1y Ol & am negative
W Sentigerdlog, 50 ng of the
wer e adm ni stered by .:

means of a probang. The urin
at the 3rd and at the 7th hol
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[err] (7 hours) were thus fol
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and Proteus. 182-53 0.88 0.438 5.6 40804, 3836  0.09. :
18 TABLE I'l | (Cont| nued) 2- Pyﬂrrol i di no-5- o%o-8-ethyl-5,84 di hydro-pyrido-- - -
[2, 3-d] pyri mi di neSspBfHii ¢ faciyd,, BeLatbggylic ggig 1ss B3 V
aver age standard aver age gt-andard avera e st andar d croorgani sm
devi atl on Pr. mdguiiat i dn : de¢vi ation Pr. I garl s 12-53
L 0.438 A2365.6 #:¥8 020 369056 o099 g‘ O rabi Pis fig
1.68 30 11. TS 1 bt’» 03 Pr. norganii A 2\,6

0. 26
B88 for the prepar l{ga‘n

pyri i ne- 6- car boXyly
4- hythioxy- plperldlno plpera2|no or N—substltuted pi perazino of the
formigm: in which nis 0, 1, 2 or 3 and [e[r 'amhydrogen hydroxyl, vinyl,
phen ‘or phersyl sub- 10 stituted by hpl ogen or | ower alkoxya)and R 5
is |lower alkyl, which conprises: 10 eonttensi ng a
4-chl or'o- 5- carbethoxy pyr|n1d|ne of formul a @1|) with a | ower
al kyl - B- am no- proplnn f, | rr] X f ﬁ
4- N- ( B~car baI koxyet ﬂ“@mg ’3 4%” ryE}" oxy ppR/” r|a ng.éguo Q}, ino of T%
in whxch n is 0, 1, 2 or 3 and R, is hydrogen, hydroxyl, vinyl, phenyl or phenyl sub- :
10 stituted by halogen or lower alkoxy, and R’ is lower alkyl, which comprises: 10
a) condensing a 4-chloro-S-carbethoxy-pyrimidine of formula
' y C00alkyl
et a
RN Nt
with a lower alkyl-3-amino-propionate of formula: _
R’—~NH—~CH~—CH,—COO alkyl
15 to form a 4-N-(8-carbalkoxyethylamino)-5-carbethoxy-pyrimidine of formula: 15

he ColibaciliTif

0 WHAT WE CLAIM | S: -

i vt -

%’%%:%ﬁ e

¥ COOaIkyI
JX

N-ChCHy COOaIky!
R’

(II1)

b) cyclising the compound of formula III by treatment with an alkali metal alco-
holate to form a S5-oxo-6-carbalkoxy-5,6,7 8-tettahydro-pyndo(2,3-d)pynmndme of

formula:




[err] b) cyclising the conmpound of forrmula Il by treatnent with an al kali
nmetal alco- holate to forma
5- oxo- 6- car bal koxy-5, 6, 7, 8- tetrahydro-pyrido(2, 3-d)pyrimdine of formila:

18 1, 406, 381

18 TABLE 111 (Conti nued) 2 Pyrrolidino- 5 oxo- 8-et hyl -5, 8- di hydro- pyrldo-
[2,3-d] pyrimdine- Nalidixic acid b carboxylic, aci d . Ex. _
aver age standard average standard average st andard M croorganl sm
devi ati on 18 - deviation . 14063§iew at ion 'Pr. wvul gar| s 12-53g .

0. 88 .. T0T438 5.0 . U, 09 Pr. mraniTis N g’
3.42- 1.68 - 30 11! iTS\BLEHI((ionsaued> 0.3 Pr. m)rganll A 236
0.36 -~ 0. 26 - -0.56. - - 0.22 . 0.4 0 WHAT WVE CLAIM | §/ 1.

N _of an 8- al KYI2-ByrebXidnb-55- d hydro- pyri do(R, 3-d) -
i'd of the for [nibx:s-qtenisS]8- (1} in which Ri

razino, or N-§ %tjmf f‘é |3e.:r.azino of the -
i Nafhixid aci@ OF | 3¢ satory il bawa i b hydrmgen, hyfroxyl, ™.
_ Ulvera}®  standa@t | dvatagel  bstardaddo ;e«araw | grovelard _k\gxy, .
and R is | owdficratrkapism whi ch ,Con'p’FYIS'é@: 10 %yiaé@nfensi ng dgviation :
4-chl oro-5-ca Pers e ot orota fer T Wt e rower
al kyl - [ err] - anines propi orfat g.gaf forgmssal [£6r] 154.08 t®3d or m@o9 :
4-N-([err}-carbal k%;({ ethylam no) - 5- carb=thoxy-pyri'rrid ne of formula -
15 [err] b) cﬁﬂ‘l’"ﬁ# ¥ thg conpound of fbroula Il re nt 't?\tan

al kali metal al'to- hol ate rngorm alfgs iy _ hﬁy Pgsma L

5- 0x0- 6- car balssontatgdnii6, 7, 8 t et rahydro-pyrido(2, 3-d) py}i mdi ne: of fo;.rrul a:
17 A 236 036 0.2 4p6,BB1 - 0.22- ) 0.4 o |
17 _ | N | . _ .

Process for the preparati
pyri m di ne-6-carboxylic
4- hydr oxy- pi peri di no, pi
formula: [err] .in which
vinyl, phenyl or phenyl

WHAT WE CLAIM IS:—
. 1. Process for the preparation of an 8-alkyl-5-oxo0-35, 8-duhydro—pyndo(2,3-d)-
'pynmldme-G-carboxyhc acid of the formula:

| RAN' @

;n which R is 4-hydroxy-piperidino, piperazino, or N—subsntuted plperazlno of the
. formula:

e,—'(ck,),,— { -

' in whichnis 0, 1, 2 or 3 and R, is hydrogen, hydroxyl, vinyl, phenyl or phenyl sub- : :
10  stituted by ha]ogen or lower alkoxy, and R’ is lower alkyl, which comprises: - - 10
. a) condensmg a 4-chloro-5-catbethoxy—pyrumdme of formula '

cooalkyl - : o
G an
(v] . .

with a lower alkyl-8-amino-propionate of fqrmulai
R’-—NH—CH,—CH,—COO alkyl
15 to form a 4-N-(8-carbalkoxyethylamino)-5-carbethoxy-pyrimidine of formula: - _'15

€00 alkyl :
N .
| R):I | am

N ~CHyCHy-CODalky!
RI

| b) cyclising the compound of formula III by treatment with an alkali metal alco-
holate to form a 5-oxo-6-carbalkoxy-5,6,7,8-tetrahydro-pyrido(2,3- d)pyrnmdlne of

formula:
(U




TABLE 111 2-Pyrrolidino-5- oxo-8-ethyl-5,8- dihydro-pyrido-

[2,3-d] pyrimdine- Nalidixic acid 6 carboxylic acid Ex. V
aver age standard average standard average standard M croorgani sm
devi ati on _ devi ation —deviation Staphylococcus 209P -
16. 24 3.42 1.68 - 6.22 - 3.5 9144 25
8. 84 "’m "mﬂ’nﬂ 6. 22 3.5 SIM 56. 25 31.45
14. 98 m””m 3 33 Strept 0- coccus A561 18.74
19.65 .., * ... 6.86 DM9 100 .0
100 10 100 S 0 B 154%681! s 6633 72 . 07517 ...1. -
0.6 8.1 . 9.54 Bord. bropahig4gl? = _ 25 17. 67
‘80 W, 27.36 75 : 35. 35 Ps aerugi nosa [err] 60 37.91
100 ; 0 , 12.5 .= 0,77-?AR 60" _37.91. . 75
35. 35 '13.74 686 Esch. coli | gyl s -g; Jo1. 87 6.2} 32.5
16. 77 5.14 457 54-1270MB | gip drdByrido..  |1.14 . 15.6%5 9.5
5.%66 - 5 LRB 45 . 301 2[71 lpytimidine 645 =~ 9.5 o 2.04
1.019 ,, 4RB 67 Yﬁahdlxw ac:ie 6carb9_@hsa;:dd ) EBEx.V . 1.2
. v T . v e t tai ¢k )
0. 565 cﬂe« ioorsgion 4| D155 g | s ;e::;:::,,,ié“f*e dndhb 215
114 B4 2.34 . §.-1.14- 2. . 9. 38 ~1.64 1. 34 Kl ebs.
pneunoni ae St@hggdpccus 1 4 - 0. 4 : 1. 0}33 1.88 | 1. 039
Sal m_typhi 0901 203F7} 16;24'0. 7584 2-33'724 1-18."7-'6-22 2. 86 2.063
S. enteritidis DANY4s | 25 884 15 404 2-306 3,9 35 18.75
1.2 0. 565 S. oriepburg 10-66 1 - 1%8 0 ' 100
0 - 27.5»  SM7 F #370na3b2i1} 1498 3. 822 | 12487 333715
13.7 subpe® 1] 138 Providencita 0223 . 100 | . 0 - 100
g'.74' 16:0&415 E AseB gzﬁhu ignﬁlﬁbs | {P.Bg2 1.581 | 19247  .340)6
1, 4086, 381 » DM19 100 0 100 o 19 (100) ' ¢) “hal oggnating the
[err] - ket o- 1?%@&{1.& 3;0 m,g alv t@,yl ¢l d, the co“esponglilng 6- hgjof geno
devivative, f ’
- Bord. bronch - . '
4617 _ 25 17.67 80 27.36 15 35.35
2 Ps. aeruginosa .' '_
' A, 60" 37.91 .| 100 0 - 12.5 -0
. 72345 60 . 3191 | 75 . 3535 | 1374 - 6.86
" Esch. coli. 1 : S
© 95LSM. | 21.87 6.25 | 32.5 16.77 5.k4 4.57
o S4-1270MS | 235 114 | 15625 9.5 5.66 5
,» LRB4s 3.1 216 | 15625 9.5 204 1019
", LRB 67 22 015 | 125 o | 12 0.565
., Cho 404 241 | 325 a6 | 2.6 2.15
., 111B4 2.34 1.14 1562 9.38 1.64 1.34.
Klebs. : -
pneumoniae 10.031 1.4 0.4 1'.2 - 0.33 1.88 _ 1.039 |
Sabm. yphio9ol | 27 035 | 2374 1677 | 206 2.063
* S. enteritidis . . : o
DANYZ 235 . 23 219 . 18.75 1.2 0.565
oA " 8. orienburg : . _ - .
s 10-66 100 0 | 100 0 - 21.5 1.5
Atizona 6211 [  3.12 1.7 2.5 137 1.26 - 1138
Providencia 0223 | 100 o Jwo o 1624 8.4

Sh.somei LP.S. | 158 037 | 106 874 | 056 = 022



d) treating the said derivative with a base to bring about
dehydr ohal ogenation to give a
6- car bal koxy- 5- oxo- 5, 8-di hydro-pyrido(2, 3-d) pyrim di ne of fornula:

5 [errfd=—(¥)—and¢) S%Q()_nLul,ag_me—eemeound of formula VI to yield the
desired acid of fornula I h/bdlflcﬂ‘ on of the process according to

claim1, in which, in E“‘“Il 1‘! hIoroScarbethoxy pyrlmdlnels
condensed vvlth the eth “ﬂl te 10
[err]

2-chl or 0- 4- [ ersdP-carhet hoxyethyl ami Ro-5.ceF
[err] and, ei ther between step (a) and stepo(b
step (e), the 2- p05|t|on chl ori ne at om# -
HR to introddcte a radical 15 . --R hg 2-position. |

15 3. Process-according to claim2, i ic " bet ween step (d) -and step. (e)
t he 2-chl or o- 6- car bet hoxy- 5- oxo- 5, 8 d| hydro pyr|d0(2 -d) pyri m di ne [err]
is condemsed with 1- f9)ha}#mhwhaﬁ#ﬁewobbmlml‘éwme(d@?mmdﬂgﬁ Bzino)
derivative 20 <. E“-’Wj; def t Rid Qadiald vat i ve
of formula \o g,vea}i;ﬁ" m)@%&}b. a :X%m} 5 ?st%&:g step (e).

4. Process accor di ng to. cl a|m3 in Wmch < deforrryl atlon is effected: vmth
hydrogen chl oride. in ethanol. 25 - ."c@:!@cess according to any of
claims 1 to 4, in which in step (c) thd ena- 25 tion is eﬁf\hected with .
brom ne or sul phuryl chl oride. 6. ProtesSy 2 cordi ng to any of claims 1 to 5
in which in step (d) the dehydro- hal ogenatﬁ'on is effected with a tertiary
amne. 7. Process amgey shbsiflyihd e bt wlforﬁulsubﬁat;&dmmaadsiyedaendde&unuld)led in
any one of .the 30 zjfmda@@g) ofahm@saqcordl gﬂlm 1, in which, in step a), a

30 8. A conpound ofzsf@ﬁiﬁ?&qwmmdeﬁnﬁ?@ﬁ HF&E‘ES'S%”B‘P"W;P%W cl ai ns
1to 7. 9. 8-Al kyl-5-0x0-5, 8-di hy%fgmmg_g()@yﬁylm di ne- 6-car boxylic10 .
acid of the ftprrrula 20 [err] in which R is 4-hydroxy- pl peri di no, .

pi perazi no or an N-wuftrst & 2hlerd-4gi-gschedionyetbylagrinot Sreaphgibery-pyrimidine of foRMKi ch n i s
0, 1, 2 ar 3, and [err] is hydrogen, hydroxwoem,w nyI phenyl, or phenyl

sub- 5 stituted by hal ogen or | ower al v afd is lower alkyl. 10. 2 -

to forma

or bet ween step (d) and -
%4 with an am Q?V)Of formJIa--

(4 - Methyl - piperazino) - 5 - 0X0 - &N L cw,ﬁg,8 - dihydro - pyrido-
(2, 3-d) pysimdi ne-6-carboxylic acid. 11. 2 g |pera2| no- 5- oxo - 8 -
ethyl - 5,8 - dihydro- pyrido(2,3 - d)pyrim- 10 . di ne- 6- carboxxllc
aci d. and, enther between step (a) and step (b) or between step (d) and step (e) _
: _ position chloririe atom is reacted with an amine of formula HR to introduce a
15 —R in the 2-position. . 15

3. Process according to claim 2, in which, between step (d) and step (e) the
-chloro-6—carbethoxy—5-oxo—5, -dnhydro-pyndo(2,3 d)pynmndme '

" - COOethyI
I
cr N N

R'

is condensed with l-formyl-plperazme to obtain a 2-(4-fonnyl—p1perazmo) denvauve _
20 which is deformylated to give the plperazmo derivative of formula 20

Cooethy!
O

™ _ which is then sa mﬁed in step (e '
: ' 4, Processoaccordmg ?c,)(cl)alm 3 in which the deformylauon is effected with-
hydrogen chloride in ethanol.
25 5. Process according to any of claims 1 to 4, in which in step’ (c) the halogena- 25
¢ : tion is effected with bromine or sulphuryl chloride.
' 6. Process according to any of claims 1 to 5 xn which in step (d) the dehydro-
- halogenation is effected with a tertiary amine.
: 7. Process according to claim 1 or 2 substanttally as descnbed in any one of the
30 foregoing Examples I to XIII. _ 30
8. A compound of formula I when produced by the process of any of claims 1
“to 7. :
9. 8- Alkyl- -0x0-5,8-dihydro-pyride(2,3-d) pyrimidine-6-carboxylic acid of the
formula:



12. 2 - (4 - Hydroxy - piperidino) - 5 - oxo - 8 - ethyl - 5,8 - dihydro -
pyrido- (2,3-d)pyrimdine-6-carboxylic acid. 13. 2 - (4" - B - Hydroxyethyl
- piperazino) - 5 - oxo - 8 - ethyl - 58 - di hydro- pyrido(2,3 -

d) pyrim di ne ;_5_;_oa.Lboxyﬂ c acid. 15 140 2 - (477 Benzyl =g
pi perazino) - 5 - oxo - et hyl ‘5,8 - dihydro -pyrido- 15 (2,3 --

oo RN \m HPs.y'h'yarsC'. Coirso” (25 et e

carboxyl*c @citd. "16. _ Hydroxyet hyl piperazino) - 5 - oxo - 8

- eyl - 5.8 di- _ M%éﬁ pyrido(2 3 - d)ypyrin divR8 . .6 -
carboxylic acid. _ , ' 20 17. 2 - (4 - Ethyl
pi perazino) - 5 - oxo - 8 -.¢ef < oy 8 - di hydro - pyrido- (23---
d)pyrimdine - 6 - carboxyl adldl 18. 2 - (4 - Propylt - piperazino) - 5 -
+ OX0- -8 - ethyl - 5,8 - dlhydﬂ')\ pyri do- (2,3- d)pyrimdine - 6:- y
~carboxylic acid. 25 ' 19 "2 - (4" - A'l'yl -piperazino).- 5 -.0x0 -
8 - ethyly whith R s dhm&p@l cidi] p&aazm&é 42 N3wibstidhleld Yigeizitld OF - 6 - e
carboayl! femalai d. 20 (’e Chl or obenzyl - . pi perazi no) - . 0X0 - 8
ethyl - 5,8 - di hydro- pyr|d0(2 3 - d) pyrim.dine - 6 - carb I|c aC|d

: 21. 2 -(4 - p- Mt hoxyben th” @eram no) - 5 - oxo - 8 - ethyl #58 -
di - 30 hydro - pyr| do(2,°3 "% rimdine - 6 - carboxylic acid.
30 22. A compound as clained in any of clains 9 to 21 when: produced by the

Cont ai i ?&@%&ﬂ%ﬁb‘mﬁﬁ; gl AR VAT 1B P EROS U 8 o o
2

to 22 conbi neq2wi(Hh Metybnpip@acind )phammcxeuﬂytabscamydretpyrﬁﬁ S 24. A

conposi t (®#rdpetimidise-H WY'(H ggidm- 23 o i as e {ngredient, 2- . 35
- pi pgr azi gge %_"_. lege ‘ﬁ‘i/T 5 98- ’n‘i"&' 9’% F{;’H‘E}?ZP&"“B&@ R Hne- 6- -par boxyl ic
aci d, I 2.t he m,a{y.aplgeggx},@t p.roxgekaahﬁesgozmg@oplpﬁdocont ali ni'ng 50-500

ngy of act(&&-é)mnmrdum-p’:caboxi&acﬁ conposi tion according to claim 23
subst anti al 355 (e rﬁq&!ﬂe_ ld B%ﬁnbbds go-K-e REIV%’S&"M” Chartered Patent

Ag PR ot S Y 4, Lon sHLG ?%ﬂence as baen
di ?gct ed,n- w)tppﬁ;ﬁaiﬁeeso&ar Hcan 9, gubse%?}?on 1)1h}of Paten{gs Act- 1949,

to Patent N&s. 2 - 12'9@91 ﬁpqrmne)j f50¢x0Hér-Myé§t8y-®Y$Pawrmqery O fice'by the

Couri er %’f“ PY‘I‘_’E' 975 Pubgl Shedg by the Patent Office, 125
So%harrpi,;;gpo HH g . c,df om an C copl es may ibe obt ai ned.
- 17, 2 - (4’ Ethyl - pxperazmo) 5- oxo - ethyl - 5,8 - dihydro - pyrido-
(2,3- d)pynnudme 6- carboxyhc acid. _
18." 2 - (4" - Propyl - piperazino) - 5 - oxo - 8 - ethyl 58 - dlhydro pyndo-
: (23 d)pynn'ndme 6 - carboxylic acid. : :
25 : 19 2 - (4 - Allyl = plperazmo) -5 - oxo - 8 - ethyl - 5 8- d:hydro pyrido- 25
(2,3 - d)pyrimidine - 6 - carboxylic acid
20. 2 - (4’ - p - Chlorobenzyl - p1perazmo) 5 - oxo - 8 - ethyl - 5,8 - dihydro- -
pyrido(2,3 - d)pyrimidine - 6 - carboxylic acid.
: 21. 2 - (4 - p - Methoxybenzyl - piperazino) - 5 - ox0 - 8 - ethyl - 5,8 - di-
30 hydro - pyndo(23 d)pyrlmldme 6 - carboxylic acid. 30
22. ' A compound as claimed in any of claxms 9 to 21 whcn produced by the L
process of any of claims 1 to'7. : o
23. A pharmaceutical composmon contammg, as actxve mgredlent, a compound
o as claimed in any of claims 9 to 22 combined with a non-toxic pharmaceutical carrier.
35 ' 24. A composition according to claim 23 containing, as active ingredient, 2- 35
plperazmo-S-oxo-S-ethyl-S 8- dihydro-pyrido(2,3-d)pyrimidine-6-carboxylic acid, and
in the form of a tablet or gelatine-coated pill containing: 50—500 mg of active principle.
25. A composition according to claim 23 substantially as hereinbefore described.
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