ER 0 344 922 Bl Description EP-A- 0 255 228 di scl oses
4( 3H) - 0Xxo0-5, 6, 7, 8¢ Tetrahydropyrido[ 2, 3-d] pyri m di ne derivatives useful as

ant-i neopl astic agents. 5 The preErcesss $2228Nt i on pertains to the

i ndi vi dual diastereoners and to the diastereoneric mxture of glutamc acid

derivatives of the formula: 10 - [err] 15

oH - Description CH 20 and [err] Hwith the proviso that the

car banoyl group |s not di sposed in the ortho-position of the n rou

and [err] :qémeqprgsnc e 228a¢' pesof(3H)-0xqs5.G7. & Tetshysiragyridhaie, 3“’&”"’51‘9‘2%1H8WF éﬁf ‘%“E 6
carbon ato | s. hydrog ar boxy ect in rou
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and | hav@gﬁﬁ"caﬁﬁ%ﬁf B’Pﬁ/ fﬂerg‘f"aon one or nmore enzymes which utilize folic

acid, and in particular netabolic derivatives of folic acid, as a B
substrate.” The conpounds thus can be usdll, al®ne or in conbination, to
inhibit the growth of those neopl asrﬁst i cht ot hel wi se depend upon the
enzynes so inhibited. The inventi oR &%o™P& ™ HES, t q t he pharnmaceutical |y
acceptabl e salts of the conpounds of Formnulaa | A g NSy tO processes for
the preparation of these corrpoundsRém; &H al i to pharnmaceuti cal
conpositions containing these conpounds and thei 5. 55  The term
al kyl assused herein denotes a straight or branchésedni val ent aliphatic
group of from1l to 6 carbon atons gncl udi ng net hyl, .ethyl, propyl, butyl,
pentyl, hexyl, and the branched i ereof suc &s isopropyl

i sobutyl, s.-butyl, t.-butyl, e’etce. r# noyI denot es
a straight or branched unival egt~al tl‘ccg.c‘ﬂ g?oup of fro to 6 carbon
atong i r?él udi ng fornyl, acetyl gi onyl , g{ EP O 344 922 Bl

pi va etc. The protecting asQupsldesi gr@.f by [err] and utilized herein
denote groups whi ch genegé ar Nn/t i the final t herapeutic

conpounds but which are intentionally ilﬁroduced during a portion of the
synt hesrzs to protect a group which otherwi se mght react in the course of
cheni cal® nani pul agahdns, thereafter
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with the proviso that the carbamoyl group is not disposed in the ortho-position of the phenyl group; and
R! is hydrogen, alkyl of 1 to 6 carbon atoms, or alkanoyl of 1 to 6 carbon atoms;
45 R? is hydrogen or a carboxy protecting group;

and

R* is hydrogen or an amino protecting group

The compounds of Formula IA and 1B have an inhibitory effect on one or more enzymes which utilize
folic acid, and in particular metabolic derivatives of folic acid, as a substrate. The compounds thus can be

50 used, alone or in combination, to inhibit the growth of those neoplasms which otherwise depend upon the
enzymes so inhibited.

- The invention also pertains to the pharmaceutically acceptable salts of the compounds of Formula 1A
and IB, to processes for the preparation of these compounds and their salts, and to pharmaceutical
compositions containing these compounds and their salts.

55 The term alkyl as used herein denotes a straight or branched univalent aliphatic group of from 1 to 6
carbon atoms including methyl, ethyl, propyl, butyl, penty!, hexy!, and the branched isomers thereof such as
isopropyl, isobutyl, s.-butyl, t.-butyl, necpentyl, eic. Analogously, alkanoyl denotes a straight or branched
univalent aliphatic acyl group of from 1 to 6 carbon atoms including formyl, acetyl, propionyl, butyryl,
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5 being renpoved at a later stage of the synthesis. Since conpounds bearing
such protecting groups thus are of inportgpggagedesyily as chem cal

i ntermedi ates (although sone derivatives also exhibit biological activity),
their precise structure is not critical. Nunerous reactions for the

formati on and rempiyaled, elsf such protecting groups are described in a nunber

of standard works i The Iptetkicting, grdups dasignatesl by, R*"apgl Bt enshtutilzed (Brej genctergraBpsywhichcgenerally are
Chem stry", Pl enasimnddsthe finshterapatinicorpounsbbut whigloarg intanficnallydntrogyped gyring a portion of the
"Protective G oug¥tiess mr@wgamoep wieh gthenyise' '"'Q'WGP‘ESV t“WWG‘rQ@""E@B‘E"'PU'W thereafter
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1965: " h:od en (9 FmWftg’&?llpé'@ also exhibit biological
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exanpl e | ower 20 prdnitlydroupsl @stha® whieH tan-HaUinstibstittedV\é Imonb-K @iy trEdubsituRa wilR,LiGakimple lower
hydroxy, .hal o =uekyl aschal teat-tutyl, asW@r alioky Such S410éthaxg, hiydroxychaiigdticss dalBdZ3 nitro, such as for
4-ni trobéazyl , diexsmpleybans, Hyitrobabizyl, (bhergimuthyly ke mpthdpmhbinginsthg or (W hrogir g as phenacyl.
such as phenacyl A carboarrdrayp can alsuie watectsl is teliempt et @rganiecsilyl group euch @s trlader alkylsilyl, as
organic silyl gr&upasalelrinedhyisilyloxyoedsenyl.al kyl silyl, as for exanple

trimet hyl silyl oxycéinimngrbups Airlledy eancheperotedted ssaer WUanﬁ'beg pr @ty grogpl which den selectively
ami de utilizireg fmowblel underonild condiions.jespesielyciomivi &l igwep Sikanoyirorewb which isdbyanched & the 1-
condi tions, espe®@psiion.paitigiiay fortiary akaqouk sugh ?@aﬂ'l‘@W‘ redeysr alieneh gfoup whichrie Bubdtiteted in the
the 1- position, '{pegtionasfosprample difiporege lal kano such as. pivaloyl, or a

| ower al kanoyl gr 0 °\f6ﬁ'i‘ﬁ‘§i‘!"‘?ss°fs‘%8'ﬁ°f' F‘Eﬂﬁ‘“‘l“n° 'Pléa"l gioplpyed rdvagiageously inxthenfine of a
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potassium |ithium calcium nagnesium alum num zi nc, ammoni um

trimet hyl anmoni um tri et hanol anmoni um pyridinium and substi- tuted
pyridiniumsalts. The disodiumsalt is particya advant ageous. 35
The conpéunds «f this invention can be prepay/#d b\( al g a protected
anm nonet hyl benzoyl gl utami ¢ aci ¢ derivativg o y r{I] 45 in
whi ch each R2 is a carboxy &rzgg Eﬁ%c QU N #act W|th a

2- am no- 4- hydr oxy- 6-f or nyl - pyri yr|md| ne of the formula: 50

O [err] - R20C0O

in which each R? is a carboxy protecting group; to react with a 2-amino-4-hydroxy-6-formyl-pyrido[2,3 _
pyrimidine of the formula:

50 OH
iz N CHO
55 /l\\ l _ 11X
RYNH N N



3 ER0 344 922 Bl |{n which [err] is amno protecting group. There is
thus forned an internediate Schiff base of the formula: [err] 20 The Schiff
base of Formula |V can be reduced EP0B44822BS for exanple with a netal
hydri.de such as a borohydride to yreld t he correspondrngly prot ect ed

N[ N-(2-am no- 4- hydroxyp rido[ 2, 3-d] pyrimdin-6-y

net hyl ) - 4-whiehdfrde wr'tbenéew progn. IE'E‘*&?TF ghusg, forrppdca8 rﬂnrfa?q'%sqbrf bedst e dorpuia er r
30 Upon catal ytic hydrogenati on of a conpound of Fornula V, there is
obtained a m xture of diastereoners ob FodhulasDIA and IBin which [err] is
hydrogen, [err] is a carboxy protectifg gnoup, Hind [err] is an am no
protgg{ ng group. Suitable hydrogem&b&o ncl ude noble netals and
nobl e*net al oxi des such as 50 paIIadrunrdr pl & )Xi de, rhodium and
the foregoing on a support such as glycoen bruzca Icr um pxi de. Since there is
sone tendency for such hydrogenatrons to é&ff éctcl ge of the benzylic
am ne sfpructure, the use of the mlder rhodiumon™~gharcoal is preferred.

Al ternatively, a conpound of Fornul@ V can first bg.,converted to an

N-acyl ated derivative such as the gorrespondi ng N nyl, N-acetyl, or
N-trifluoroacetyl conpound, the f i ature of a renovable

am no protecting group. Wth su protection, cleavage of
the bensylic amne structure duerg hydr oggi atron is elimnated or

m ni m zed. Upon hydr ogenatgdqp; 7t tNepe s obtained a m xture of

di astereonmers of Formulas |A and IB in which [err] is an acyl group, R2 is
a carboxy protecting group, and [err] is an am no protecting group. Renobval
of the R2 and [err] protecting groups as by hydrolysis with base then
yields ® nmixture of the diastereoneric comwunds of 4 EPO 344 922 Bl
Formefas 1A and IB in which R2 and R4 are each hydrogen As noted, when an

ily hyd h d
o R R i
gr oulos he aH‘(rj. m E)p ﬁgoy or rruI

and 1B can use apeu as such or can be separated
mechani cal |y as by chronatography Alternatrvelﬁ, t he individual dia-

stereoners can be separated by form ng di aterefneric salts with a chira
acid such as the individual enantio (gi of : 10-¢ nphorsulfonic aci d,
canphoric aci d, al pha-bronocanphor ik iT ﬁ% racetic acid, tartaric

aci d, dracetyltartarrc acid, malic afrd Dy rroI carboxylic acid, and
t he Iike, and then freeing 0CCCH2CH,

. | OH .
CH,
I
N~ | NN CH,-N-H
\.J 40 R4NH N N
45 v

Upon catalytic hydrogenation of a compound of Formula V, there is obtained a mixture of diastereomers
of Formulas 1A and IB in which R' is hydrogen, R2 is a carboxy protecting group, and R* is an amino
protecting group. Suitable hydrogenation catalysts include noble metals and noble metal oxides such as

so palladium or platinum oxide, rhodium, and the foregoing on a support such as carbon or calcium oxide.
Since there is some tendency for such hydrogenations to effect cleavage of the benzylic amine structure,
the use of the milder rhodium on charcoal is preferred. Alternatively, a compound of Formula V can first be
converted to an N-acylated derivative such as the corresponding N-formyl, N-acetyl, or N-trifluoroacetyl
compound, the last being in the nature of a removable amino protecting group. With such additional
56 protection, cleavage of the benzylic amine structure during hydrogenation is eliminated or minimized. Upon
hydrogenation, there then is obtained a mixture of diastereomers of Formulas IA and IB in which R is an
acyl group, R? is a carboxy protecting group, and R* is an amino protecting group. Removal of the R2 and
R* protacting groups as by hydrolysis with base then yields a mixture of the diastereomeric compounds of



one or ‘both of the individual diastereoneric bases, optionally repeating

t he process, so as obt'ain either or 10 both substantially free of the
other; i.e., in a formhaving an opePoa44pe2 BIy of >95% This separation
can be'effected before or after renoval of any protecting groups. As noted,
the conpounds of this |nvent|on have an effect on one or nore enzynes whi ch
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N-[ N (2- Pi 1%9 l‘, %&y nt:,y "é’sﬁf’ t%clﬁ X-Zm nome
t hyl benzoyl e lﬁ)wm s Vil 33t W fartriek uﬁaﬂmgihéomen%om{ hb MMR data, "s” denotes

2-pi val oyl afpgie ~d+-de y s aﬁeﬁ*-maerﬁmh@mnm 582 2fd BortlheAbted Hbidid bk 4- 47 g Of
di et hyl M—(p ani nonet hy benzoyl) L- gl ut amat e hydrochl oride (12.25 mmol),

and 1.0 g (HERerRéEncE®taMPOE 1sodi um acetate in 70 nL of glacial acetic was
stirred at 25 [err] for 18 hours. To this solution was added 0.42 g (0.54
m., 3.65 oyl of NEN+(ZPivaidylaminbdhydiorypyeida 280 jpgimidifFeryimethyiyd-amisonvettylberizbylFgiuk- at
25 [err] fomat¢ hours and 40 the solvent then renpved under reduced
pressuress The resi due was taken up in nethylene chloride (200 ),

extract ed oncé mpturdof il @ £10.2mnepltdh enivaloyiaminovirhytroxy-Gsfanmytrymidel?. 3311118@)[4@9 A7 ¢fon
of sodi um Isethat Hdﬁ&fﬂ@omﬂm@eﬁqﬂ@eﬂlﬁammévdﬁﬁh}eﬂ@ déabimmell. andd!Heac2ex mmebtdd
with net hylsé‘i'i‘é“t’?ﬁaé?r a% Phelaciy maswawr%zwfer@dwme@-sww 3§ peded 0.42

anhydr ous | gf(?“a 7 ?W:?&PW%PL&F:%WB@%W%?HW ar*@ﬁ fog2 :r"“'s and
FrSSOS/f;rgI d;ﬁi é Wi’ P'%d@?y YeRY PlesP- %@g gg@%ﬁ%{'é“;‘ Tnﬁgc reﬁ

e rs werJ |n aXe gl‘ chI nde The ol gam ers weri
hydroxypyrlcgf % gxl, ¥ d glg';ﬁé
mp 149- 151 L0 LGLE Jocry b i % ..[.-p .oy
1 9- 2. 154( rhzdr é'asﬂﬁyfrﬁldm-g l‘ﬁ‘lethqll -FarfinGmetky )ben 23yl
, 3. 97- 4.6k s0B3) ddital)10-147 @R, eH) A2l e H), 11215 (mdd H)y 2.4¢H, (zrn J%= hHE)eéfd()s 2H)
80 7.83 (3"717 (3 21H),[30724]1D (m, 4 H), 4.36-4.44 (m, 1 H), 7.41-7.44 (m, 2 H, AA'BB"), 7.80-7.83 (m, 2 H, AA'BBY),
8345 (d, 1 H,J = 209 Hz), 865 (d, 1 H, J = 7.38 Hz), 8.76 (d, 1 H, J = 2.09 Hz). Anal. Calcd for
CsoHsgNs O7: G, 60.59; H, 6.44; N, 14.13. Found: C, 60.75; H, 6.68; N, 14.33.

60 In a similar fashion, disthyl N-[N-(2-pivaloylamino-4-hydroxypyrido[2,3-d]pyrimidin-6-ylmethyl)-3-
aminomethylbenzoyl}-glutamate, diethyl N-[N-(2-pivaloylamino-4-hydroxypyrido[2,3-d]pyrimidin-6-ylmethyl)-
3-fluoro-4-aminomethylbenzoyl]-glutamate, and disthyl N-[N-(2-pivaloylamino-4-hydroxpyridof2,3-d}-
pyrimidin-6-yimethyl)-2-chloro-4-aminomethylbenzoyll-glutamate are prepared from disthyl N-(3-
aminomethylbenzoyi)-glutamate, diethyl N-(3-fluoro-4-aminomethylbenzoyi)-glutamate, and disthyl N-(2-

§5 chloro-4-aminomethylbenzoyl)-glutamate, respectively, and thereafter processed as exemplified in the
following examples. The dialkyl aminomethylbenzoylglutamates starting materials can be synthesized from
3-aminomethylbenzoic acid, 3-fluoro-4-aminomethylbenzoic acid, and 2-chloro-4-aminomethylbenzoic acid
according to the procedures described in Mol. Pharm., 8, 740-750.
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45 (d 1H J=209Hz), 865 (d, 1 H J=7.38 H), 876 (d, 1 H J =
9 Hz). Anal. Calcd for [err]. Found: C, 60.75; H 6.68; N, 14.33. 60
a simlar fashion, diet hyl EP 0'344 922 B1
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added 0. 35REFERENCBBXAMPLE3. 5 mmpl ) of acetic anhydride. The m xture was
stirred at 25[|err for 1 h. The solvent was renoved under reduced pressure
and .t he2ss dRigthy! JNIN-@-Rivaloyipminerf-hydioxpysdofd-dlpyrimidinGryimetiyyNrfsiius yl-4 hyl
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e%raﬁlglra der é‘gss% "H\e due wgs IS d in 100 mL of methylene chloride and
extracted twice with a saturated solution of sodlum bicarbonate. The aqueous layers were back extracted

45 with 756 mL of methylene chioride and the organic layers combined, dried over anhydrous magnesium
sulfate, and filtered. The filtrate was evaporated under reduced pressure and the residue chromatographed,
eluting with 5% methanol in methylene chloride o give 0.8 g of diethyl N-[N-(2-pivaloylamino-4-hydroxy-
5,8,7,8-tetrahydropyrido[2,3-d]pyrimidin-6-yimethyl)-N-formyl-4-aminomethylbenzoyl]-glutamate (73% yield).
An analytical sample was recrystallized from acetonitrile; mp 149-151*C; 'H NMR (Me2SO ds) delta 1.11-

s0 1.16 (m, 6 H), 1.18 (s, 9 H), 1.83-2.15 (m, 4 H), 2.30-2.47 (m, 3 H), 2.79-3.20 (m, 4 H), 3.98-4.11 (m, 4 H),
4.36-4.43 (m, 1 H), 453-4.54 (m, 2 H), 6.40-6.51 {m, 1 H), 7.33-7.36 (m, 2 H, AA'BB'), 7.80-7.85 (m, 2 H,
AABB’), 8.11 and 8.38 (s, 1 H) 8.67-8.73 (m, 1 H). Anal. Calcd for Ca1H42N508 C, 59.41; H, 8.75; N, 13.41.
Found: C, 59.14; H, 6.73; N, 13.64.
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bi carbonate. The aquepus | ayers were back extracted wth nmethyl ene chloride
and the conbi ned ‘organic | ayers dried over anhydrous magnesi um sul fate. The
suspension was filtered and the fil EP&x34@22Bdr ated 30 wunder reduced
pressure to give a quantitative yield of crude diethyl

N-[N-(2-pival o?/l ani no- 4- hydr oxypyri do-

[ 2, 3-d] pyri PLE é yl methyl )-N-trifl uoroacetyl -4-am nonet hyl benzoyl ] - gl ut am
S{”,el }NII"IICSP | c ) y ,\,\ | ?zyed ;lehg-ihysdlflo?q?gg7%-tetrahydretﬁyndeIZE&I}ﬁ)yrlm|dm-6-ypnethyl)-N-tnﬂuoro-
thylb

, 7,8-tetrahydropyrido[ 2, 3-d] pyri m di n- 6-

(2- P| vaEey!
yl rre’\ihyl Y- N f CH; 4 684(5 ﬁxﬁqn&%ﬁﬁé‘a/ La?&”cﬁ EXJnlpneQJ SR NN i 9a|o‘€naﬁ|%uﬁubé}&y&fnd3{299

g. (0.17 n- - N-trjifluoroacetyl-4-am onzoyl}-glutamate, n L of glacial acetic acid
N'[N'(2 p'V Q&'e@%‘ﬂf‘ﬂ EBWH "h&'Q % ﬁﬁﬂwz %Hg a fdd appara s at 50 psi at
yl met hyl) - Nugle @r 53 T@%ﬁ&l&? Hedubi %giﬁé &nd e §9vem-reﬁtt)veg uRGdr Fbduced
acetic ag dpra@&eaﬁ\de&.dis@@amkeafupm ARbthy1sHd) RRSYiddGnd SXHRCISA SRS With @ 3atWBRd SEhAHE bf
in a Parr hagiimpRadbiaiend iadigahit faysrs ddd A6t anhydRGd Magresidn® QIS iahd Blapdixtél GHaem
at 25 [err]reduebd prosttél The rbsiduel vas Chiomitographbd) leRtingawithfosd meth&dl ih litethy@he Emdrité &
and the filgveat.?s {339 Gieki) OrCHia#iyl R{{N-[2eilaRFAsifd-SByRittie 5,6,7 Beotragaiopyfido[2a-8]pyrimidin-
di ssol ved i tyliheylN-tridorcaedtyhHaminemetlidnzogipglatardate X HINMR (Mb, SOVdg)edetta 1.01-815 (m, 6
sat ur at ees sl 133 (erPHLM .65y HRI22842138 (ravt2dH), JUTEB. BJwebH)s 3BEY.t0 . Wil &.184ER (m, 1
extracted 49, 88486716, ht), 803-8884. km.l1dhle chl ori de and the organic | ayers

conbi ned, dried over anhydrous magnesium sulfate, and filtered. The
filtrate waB*AMr&B8rat ed under reduced pressure and the residue

chr omat ograhed el ut| ng WI t h 5% met hanol i n met k_]g/l ene chloride to give 0.8
g of di efh A 8 g yd 1qi2.35¢1gyrimidin-6-yimethyl)-N-formyl-4-

5, 6,°T, 8-t et ¥4 ,Wm f pyrlmdl -6-yl met hyl ) - N-forryl-4 am norrethylb

enzoyl ]-glut agat )

acet on| t r| I ind _y g\@;’ ol ﬂé‘pa aL ? u|10 Iry R rg lyli' :Z’e
3 8- i&i ?vnﬂc a lté asde y ldgs én& e ro h‘
gy -[d (2 ny- ::?ah o,{y . ef.,

,1H) 7
S,
3;

3 o
\;

(s, 1 dliindv %. Yibéhz eal dsQbo ﬁn d froﬁpblﬁléilol 15@-01 ih

. 73; Ngr alﬁlheco'ﬁo&uon, 1|-|EFM|€) (w?é_léo ekl fsi@éﬁ 5 9,12 . 3 H), 2.65-2.83 (m, 1
(2- B V| 9-8.8Mn) @-H); 436d1400; DHE 4.44-860 @4, rzal)wbsqmm)cbm[sas 3-] 7857198 (6l) 20H,5-
hyl ) - NaABB)f 7.6007.92 (ma 2 & XABEY); 8.m0 adreesehy/ h g reasayy, | HOJ et ErBeHzE 98 (Orcs, B HY Andl..
Mol ) Catkd férl02-Ha¢ M @ett, 5082; Hxm39NE1728. Fdirett 0)54.67; H, 5.46; N, 17.02.

[ N- (2- pi val ohd Bed imowhblehgedir roirap yaukethdd 2¢li3lines, CCRF-CEM, of N-[N-(2-amino-4-hydroxy-5,6,7,8-
d] pyri mi di niettahydrepytidojd.3-dlpyritmidintg-yirostydd\eoryl-4-arpinarrethytbernzgykalutantiey kdd ig D.OT&ugintle

I n 60 nL3%f glacial acetic acid are added 575 ng of plati num oxide. The
suspensi on REMPREdr ogenated in a Parr apparatus at 50 psi at 25[err] for 3

h. The reaction mxture was filtered througeh Celite and the solvent renpved
under redu C%ﬂhyl N-[N-(2-Pivaloylamino-4-hydroxy-5,8,7,8-tetrahydropyrido[2,3-dJpyrimidin-6-yimsethyi)-4-amino-

C methylbenzoyl]-glutamate
S 40

—~< oo— N
Fa=FL!
ATz o
OB ES

To a solution of disthyl N-[N-(2-pivaloylamino-4-hydroxy[2,3-d]pyrimidin-6-yimethyl)-4-aminomethylben-
zoyll-glutamate (0.37 g, 062 mmol) in glacial acetic acid was added 5% rhodium on charcoal (0.125 g) and
the suspension shaken in a Parr apparatus under an atmosphere of hydrogen (50 psi) at 25° C for 48 hours.
The reaction mixture was filtered through celite to remove the catalyst and the filtrate evaporated under

45 reduced pressure. The residue was.dissolved in methylene chloride and exiracted twice with a saturated
: agueous solution of sodium bicarbonate. The reaction mixture was dried over anhydrous magnesium sulfate
and the solvent removed under reduced pressure. The residue was recrystallized from ethyl acetate to give
0.233 g (37% yield) of diethyl N-[N-{2-pivaloylamino-4-hydroxy-5,8,7,8-tetrahydropyridof2,3-d)pyrimidin-6-
ylmethyl)-4-aminomethylbenzoyl]-glutamate; mp 146-147°C; *H NMR (Me280-ds, exchanged D:0) delta
50 1.09-1.15 (m, 6H), 1.15 (s, 9H), 1.90-2.17 (m, 4H), 2.40 (t, 2H, J=7.3 Hz), 2.50-2.60 (m, 1H), 2.75-2.85 (m,
1H), 2.85-2.97 (m, 1H), 3.96-4.07 (m, 4H), 4.10-4.11 (m, 2H), 4.37-4.43 (m, 1H), 7.55-7.57 (AA'BB', 2H), 7.85-
7.88 (AA'BB, 2H), 8.76 (d, 1H, J = 7.37 Hz).
Anal. Calcd. for CaoHs2Ns O7: C, 60.19; H, 7.07; N, 14.04.
Found: G, 60.30; H, 6.85; N, 13.96.
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10 pressure. The resi.due was taken up in nethylene chloride and extracted

twrce with a saturated 'solution of sodium bicarbonate and the organic

| ayers dried over anhydrous magnesiEMm0'844 822t81 and evapor ated under reduced

pressure. The residue was chronatographed, eluting with 5% nethanol in

met hyl ene chloride to give 1.25 g (33%yield) of diethyl

N- [ N- ( 2- pi VEMRLESN no- 4- hydroxy 5,6,7,8- tetrahydropyrldo[z 3-d] pyri ni di n-
b

6- yl met hyl . ) I | u e lerr VR
([err]) defemaraionof Diotiyl NIN( Riveloylamino-4hycraxy-5 “ﬁ%&&@ﬁi—w e et
22863633 Sy : 397410(m4 , 4.10-4.20 (m 1
H) 426, 67, 0R, v

it %% bk ﬁ%%* Gl S
)-N-fo WW4 hodts. Al @rrgeﬁg i fA‘c§t§? the thidlre dlgg yiel

nmol ) Of ich is collected by filtration and fractionally recrystallized several times from ethanol to yield the

N-[N-(2-pi ’H@J @é&lte?éﬁhﬁpﬂ@mméﬂéf%é/ soleRt fHomBthb GofhBiebraids! 1 biRer Hastereomer which is

d] pyri m di RelstiliZa® bévisal tintds f6h BMhroflantinn piEaJaNty B88% R)bhingd. ut amate in 0.1 N
NaOH was stirred at 25 [err] for 5 25 days. The reaction m xture was

filtered apdAMEd i | trate rendered acidic (pH 4) with 0.5 N hydrochloric
acid. The solid which fornmed after 1 h at O [err] was col |l ected, washed

wi t h watrer N-[RdAndind-€blydmxeb.6.7 8tatrhhyvdopyidee 3-alpPiéinidin-6-§irkthyl)-¢broihongsfthylbenzoyl]-

N[ N- (2- anplalemi¢-Agddr oxy- 5, 6, 7, 8-t et rahydropyri do[ 2, 3-d] pyri mi di n- 6-yl net hyl
)-N-fornyl-4- am nonet hyl benzo |]-glutam c acid. An anal yti cal sanpl e was
recrystal | i Z2dAfsolslieneeh 88| g "?E‘Wg NN (R 'PW'QW?W:MMHP Xvob.Goleit-totabydoryrigata.S-dl-
[err] NWMR (WE‘S@“d’s\o‘"“ﬂ'é’l"t”at“fi‘°"P5“=°9'"?§“‘(‘9We“§'b oy "‘2@"?‘94‘21 Fﬂ'— 031 °d“2" Mf"l 83

. id h T |
(5m95- 2602H) er%%t g gzl 7 our& gdh%'rem‘:h g .a d st
H; BB e li 'y sequentially lth_w an e |ves
i S ‘r "Ho; LG, "‘°ﬁ§*«’i‘7 ?zzs%r M
i n_whol g Ce'i 2 ff-i)”ﬁa-a i 2|-|) 414 (s, 2 H), 4'21 (5. 2 H)
N-[ N (2-am ng ' ’ ' :

. 69 275%
7. 2H AABB 8 2H AA'BB , 8.61 (s, 1 H). Ana). Calcd for
tetrahydr opyg, lsa gipwgv%zd y'% Eaaﬂ ?l\é Fidasi, ARretonet Nyl benzoy!
-glutam c acg, Cbnhﬁrl@ 14D B TR-EN- &ﬁé’%—mtrahydrop tido{2,3-d]pyrimidin-6-yi-

N- [ N- (2- Pi vahéayharsmieméth bRt gumbe,’ m%ret Rt bdined” RIpN-E-ghalodarsin al.mafdxms,d,va- 6-
yl met hylsy - 4-@ifnydPopyidtBI-uppivdy-6- Lm@ihyl;-aamhaneﬁ@mmoﬁj ghtdmiid 40 of di et hyl

N-[ N- ( 2- pi valTey i@mimamele aytdnwe [1etkemia lcply liries) CORF-CEN, | ofE[NY(2-3mido-&RFddRiFeBlag! be
n- zoyl ] - gtetréhgdrepyeidd[2)3-B]yrinidit 6 Pmiethyl)-4-animngthsiberabyljaluemicackids olorvag/mdded 5%
rhodi um on chirara osihilaf Ofaghiod5 NjjN-@ipialovemiretisiydmar-5617,8tetdbgdropyridof2 3 dipyrimidin-6-yl-
appar at us oatig)-3-aminamethwberizevilaglutdmidy ehidhgén  preBrgds i flomat ditly! | SFINY(2-pivaloyld@ino-4-
hour s. Phehydepmyridai2,SdlRotripicin-Guamethyiltaminomhethidbengayll-glutamate cbyt analogavs wee ofithe pro-
cat al yst afRfurepef the foregingcoxempigsor at ed under 45 reduced pressure. The

resi due was dissolved in nethylene chloride and extracted twice with a
saturated aqueous sol ution of sodium bicarbonate. The reaction m xture was
dri ed .over anhydrous magnesi um sul fate and the sol vent renpved under
reduced"?)ressure The residue was recrystallized fromethyl acetate to give
0.233 g (37%yield) of diethyl

N-[ N- ( 2- pi val oyl am no- 4- hydr oxy-5, 6, 7, 8-t et rahydr opyri do[ 2, 3-d] pyri mi di n- 6-
yl met hyl ) - 4- am nonet hyl benzoyl ] - gl utamate; np 146-147[err]; "H NWR ([err],
exchanggg D20) delta 50 1.09-1.15 (m 6H), 1.15 (s, 9H), 1.90-2.17 (m

4H), 2.40 (t, 2H, J=7.3 Hz), 2.50-2.60 (m 1H), 2.75-2.85 (m 1H),
2.85-2.97 (m 1 H), 3.96-4.07 (m 4H), 4.10-4.11 (m 2H), 4.37-4.43 (m

1H), 7.55-7.57 (AA BB, 2H), 7.85-

50



P i
7:88 (AABB, 2H), 8.76 (d, 1 H J = 7.37 Hz). Anal. for#ﬁrﬂ*}1 Fo ﬁ nd:

C- 60.30; H, 6.85" N, 13.96. 55 7 EP 0 344 922 Bl “Iﬂll
of Diethyl . EP 0 344 922 B1 .

N-[ N- (2- Pi val oyl am no- 4- hydr oxy-5,.6, 7, 8- tetrahydropyr|d0[2 3- d] pyrlmd i n-6-
yl met hyl ) - 4-am nonet hyl benzoyl ] - gl ut amate Diastereoners A mixture of 1.0
g. of diethfHaims

o y1 et nyl ) L KRN RGTELIZONT ot hsaied o - Bucist dgase PG di n-

d(+) - carrphorsulfonl c acid in 500 of anhy- drous ethanol is heated at

refl e fof 4 hours. After bei ng al |l owed t oocool¥ themeture upon st andi ng
yields a solid which is collected by filp Etlon:and fractlonally
recrystallized several tines from et hanBI© fle 10 first

di astereonmer. Renoval of the sol vent frognhe npt her QI yields the

ot her di ggtereoner which is recrystalliR OCQGHQCH t om et hanol until
an optical purity >95%is obtained. EXAMPLE 9 15
N-[ N- (2- Am no- 4- hydr oxy-5, 6, 7, 8-t et rahydr opyri do[ 2, 3-8
) - 4- am nonet hyl benzoyl ] - gl ut am' c Aci %gA A sol ution of
N-[ N- ( 2- pi val oyl am no- 4- hydr oxy-5, 6, 7,;8-te ydr opyr i 2, 3-d]
pyrimdine6-ylnethyl)-N-trifluoroacety-4- g@f omet%b |]-glujamate in
10 mL of 1N sodi um hydrox- 20 id(ﬁ yasNg#t I'T ]C for hours.
To the reaction m xture was added arcg | and jtTw uspensmn filtered
through Celite. The filtrate Was r nQer aci digggwi th acetic acid and
stored at Oerr] for 4 hour sRYRE SO fo d was col |l ected, and
washed séfuentially with water, et hanol angg ether to give 0.241 g (76%

yi el of

N-[ N- ( 2- ami no- 4- hydr o®¥-5, 6, 7, 8-t et rahydr opyri do[ 2, 3-d] pyri mi di n- 8-yl net hyl
) 4- am nonet hyl benzoyl ] -glutam c acid; np 263[err] (dec); [err] NWR ([err])
delta 1.8:2.25 (m 4 H), 2.27 25 (t, 2 U, J H6.99Hz ), 2.73-3.00 (m 2

7t i m di n-6-yl net hyl
.48 g, of diethyl

H, 3.28-3.31 (m 1H), 4.05 (s, 2 H), (s,32 Il 4.21 (s, 2 H,
4.36-4.41 (m 1 H), 7.41-7.7.45 (m 2 mo ' BBO~=NHG30.7.82 (m 2 H,

AA' BB ), 8.61 (s, 1 H. Anal. Calcd for C, 53. a5; H &N, 17.97. [err]:
FoundCS407H548N17768§§|oglr§l ¢

N[ N-(2- pbval oyl am no- 4- hydr oxy-5, 6, 7 F % I20p
yl - methyl)-4-am nonet hyl benzoyl ]-gl u Hrate, there i
N-[ N- ( 2- pi val oyl am no- 4- hydr oxy- 5, 6, 7§ 8- 3H

t et rahydropyri do-[ 2, 3-d] pyri mi di n- t éam“norrgﬁlzyl benzoyl ] - gl ut ani
c acid. The [err] in whole cell hujran lf kemalcsbl Ilﬁesl CCRF- CEM of

N- [ N- ( 2- &@fi no- 4- hydr oxy- 5, 6, 7, 8- R

t et rahydropyrido[ 2, 3-d] pyri nkxéj - ﬁE(

acid is 0.010 ug/nL. In a simlar fashio

&ﬂcgﬁl nonet hyl benzoyl ] glutamc

n
N-[N-(2 p| val oyI ani no- 4- hydroxy 5,6,7, 8- tetlflahydropyrldo[Z 3-d] pyrlmdln 6-

dl e t\%ﬁ %/@ % Nig (g \(z)%%;?h éﬁgﬁ m]ayl %roup 15 not dlspg's%h 91 ' the ortho-gosﬁign of%ge pheny?group; and
ny carbon atoms,; or alkanoyl of 1 to 6 carbon atoms;
A2 is hydrogen or a carboxy protecting group; and
R* is hydrogen or an amino protecting group, and the pharmaceutically acceptable salts thereof.

4 2. A compound according to claim 1 wherein each of R? and R* is hydrogen.
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35

hydroxypyrl do[ 2, 3:d] pyrl m di m- 6- yI nmet hyl ) - 3- am nonet hyl benz?ﬂllmﬂl‘wmmrlgll
by anal ogous use of the pro- cedurgrs0a44 98228t or egoi ng exanpl

8 EP O 344 922 Bl Clains 1. A conpound sel ected fromthe drolp
consisting of a glutamc acid derivative of the fornula: [err] 20 or 40
with the grWFWWW@E’Wt%él?'ﬁ‘a?rfﬁwgfﬂ?@[lﬁ"q s not disposed in the
ortho-position of the phenyl group; and [err] is hydrogen, alkyl of 1to 6
carbon atons,; or al kanoyl of 1 to 6 carbon at , Rgyis hydrogen or a

car boxy protecting group; and R4 is hydro?en ofg an arjj no protecting group,
and ‘“he’® phar naceutical |y acceptabl e sal hé thgh A5, 2. A conpound
according to claim1 wherein each of [e f and* err s hydrogen. 50 55

EP 0344 922B1 3. A conpound according k@cébﬁ# he formula: 20
[err] in which: 40 [err] is hydrogen, fornyl, or acetyl;
and t hg,pharmaceutically acceptable salts thereof. 4 _AJconpound according
to claim3 wherein [err] is hydrogen, and the pharnasefitically acceptable
salts 45 thereof. 5. The conpouo# according to clcm m4 which is (S,S)
N[ N-(2-am no- 4- hydroxy 5,6,7,8-tetjahydRoHyri do-

[ 2,3-d] pyrimdin-6-yl nmethyl)- 4- ani enzoylch—zg-m-m&m C acith

15 N
N N ” N P
2
‘ 20
s ox
0 H o
i $ ]
26 HOC --C‘NH-C
Hococnzéuz
OH
0 & 3
s [ i\cnz-u-nl I8
7 _ CHy
35
K
¢ in which:
- 4 R' is hydrogen, methyl, ethyl, formyl, or acetyl;
and

the pharmaceutically acceptable salts thereof.

4. A compound according to claim 3 wherein R' is hydrogen, and the pharmaceutically acceptable salts
45 thereof.

5. The compound according to claim 4 which is (S,S) N-[N.-(2-amino-4-hydr6xy-5.6.7,8-tetrahydropyrido-
[2,3-d]pyrimidin-6-ylmethyl)-4-aminomethylbenzoyl]-glutamic acid.

s0 6. The compound according to claim 4 which is (R,S) N-[N-(2-amino-4-hydroxy-5,6,7,8-tetrahydropyrido-
[2,3-d]pyrimidin-8-yIimethyl)-4-aminomethylbenzoyl]-glutamic acid.

7. A compound according to claim 3 wherein R! is formyl, and the pharmaceutically acceptable salts
thereof.
55
8. The compound according to claim 7 which is (S,8) N-[N-formyl-N-(2-amino-4-hydroxy-5,6,7,8-
tetrahydropyrido[2,3-dJpyrimidin-6-yImethyl)-4-aminomethylbenzoyi]-glutamic acid.

10



50 6 The conmpound according to claim4 which is (R 81

N [ N- (2- ami no- 4- hydr oxy- 5, 6, 7, 6- et r ahydr opyr i do- lII|I|||||I||III||||I|I|||II|

[ 2, 3-d] pyri m di n-6-yl net hyl ) - 4- am nepret3aglopeBrOYl | - gl uttanftc hAcit

conpound according to claim3 wherein R is fornyl, and the

pharmaceutical |y acceptable salts thereof. 55 8. The conpound according to
clai m 7 whi%hThes cprapoghd m%W%MglaWN?( whighis JR.S) HYyBrfermyl-Ns(2qaminogt-hydroxy-5,6,7.6-

t et rahydroperH@f[Y oprigol S HIPHINidIHE-BImpihyist-arginomethyeprzexd] %zoyl] glutamc

acid. 10 344 922 Bl 9. The co thPound accor di n% aim7 which is
c growth in a mammal which comprises an

o P N%P'a il Pze SISO e

d U n nh |

i g 0. ORVL he %ﬁet piie) i R 3°5|§E?75¥M"P:“°a}ﬂ sy, ©
a

manmal  whi ¢ corrprl ses an 5 anount of a conpound according to claim
1 which up Driche ation to the mammal in a single or nultiple dose
regi men j,s e ectlve to conbat said growth, in conbination with a
phar maceut i € akhy vé6irdRg, 2dgBwih alid doF ausilidiitsaae-Doivabe dek ®orne: Ei Ne Ver bi ndung,
ausgewdhlt aus der aus d utam nsdure-Derivaten der Fornel: O H 0
RO CNl R20OCOCH2CH2 20 OH CH RH |
H-~C 25 _ oN Hg o) S : C2--R
| 30 odes .0 0 35 g It
20 * C R2OCOCH2CH2 OH HN i CH2-N-R1 R 20 bC:--'N!it::bestehenden G uppe,
vor ausgeset zt, daB di e Carbanoyl gruppe nicht |n'orth P tion der
Phenyl gr up- _ R“0COCH;CH,
. 20
S\
IA
25
30
oder .
.0 H 0
2 B ; If
35 R oC "'C'-'N'HC
| R20COCHCH,
L OH
> c’\ - cxz
| /l\ I | \CHZ°}"'Rl IB
p RANEZ N 7N - 2

bestehenden Gruppe, vorausgesetzt, daB die Carbamoylgruppe nicht in ortho-Position der Phenylgrup-
50 pe angeordnet ist; und daB

R' Wasserstoff, Alkyl mit 1 bis 8 Kohlenstoffatomen ist; oder Alkanoyl mit 1 bis 6 Kohlenstoffatomen ist;

R? Wasserstoff oder eine Carboxyschutzgruppe ist; und -

R* Wasserstoff oder eine Aminoschutzgruppe ist;

und die pharmazeutisch verirdglichen Salze davon.
§5 :
2. Eine Verbindung entsprechend Anspruch 1, wobei R? und R* beide Wasserstoff sind.

1



50 . pe angeordnet.ist; und daB RL Wasserstoff, Al kyl ,m '

Kohl enst.of f at onen ist; oder ‘Al kanoyl mt 1 bis 6 Kohl e\r;iﬂ"“laugmﬂﬁll!;m“lm
Wasserstof f oder eine CarboxyschlERQB#pa22 Btt; und R4 VasSeksStOf tn OGer +ei ne
Am noSchut zgruppe ist; und di e pharnmazeutisch vertraglichen Sal ze davon. 55

2. Eine Verbindung entsprechend Ansi)ruch 1, wobei R2 und R4 beide

Wasser st &f f Eieq Yagpindung qrispgchond Agpeichs) mit der Formel: c L M S

| 3. Eine Verbindung entsprechend Anspruch 1 mt der Fornmel: O H

05 R % : G NHC 2~~~~~
R2QCOCH2CH2 10 OH > %6

NN ™~ C . CH2- N- R1 RZO "C'!-JzﬁiJMN <N

CH2 H 20 oder .0 0 25 )

2 0 if R OC RROCOCH2C2Hz OH \> 30

RH Rl Wesserstoff, ~ ~ ~ ~ .~ RTOCQCH CHp . 1 35
RANEL 4o Cl2 |2 wobei: 40st phsserstoff, Methyl,
Et hyl , Fornyl, oder Acetyl ist; und die pharnazeuti Ssp vertratglichen Sal ze
davon. 4. Ei ne Verbi ndung ent sprechggd Anspruch 3, I Rl Wasserstoff

i st, und die pharmazeutisch vert ragl | - clgeng Sal ze dav]orﬁ 45 5. D e

Ver bi ndung ent sprechend Anspruch ie (&9 -CH2-N-R1 IA
N- [ N- (8- Ani no- 4- hydr oxy-5, 6, 7, 8-nzefrai rop?'rdg-
| "H
/k\ CH
RéNET ST Ny ?
H
. 20
oder
.0 H 0
N : If
25 R°0C == C—wNHC
R20COCH,CH;
OH
- SO S
N ) C\ i
I
35 ) R4NH N ~ NT ‘2
H
O wobei:
' 40 R!' Wasserstoff, Methyl, Ethyl, Formyl, oder Acetyl ist; und die pharmazeutisch vertriglichen Salze
davon.

4. Eine Verbindung entsprechend Anspruch 3, wobei R' Wasserstoff ist, und die pharmazeutisch verirgli-
chen Salze davon.

5. Die Verbindung enisprechend Anspruch 4, die (S,S) N-[N-(2-Amino-4-hydroxy-5,8,7,8-tetrahydropyrido-
[2,3-d]Jpyrimidin-6-yimethyl)-4-aminomethylbenzoyl]-glutamins&ure ist.

6. Die Verbindung entsprechend Anspruch 4, die (R,S) N-[N-{2-Amino-4-hydroxy-5,8,7,8-tetrahydropyrido-
50 [2,3-d]pyrimidin-6-yIlmethyl)-4-aminomethylbenzoyl]-glutamins3ure ist.

7. Eine Verbindung entsprechend Anspruch 3, wobsi R' Formyl ist, und die pharmazeutisch vertriglichen
Salze davon.

56 8. Die Verbindung entsprechend Anspruch 7, die (S,8) N-[N-Formyl-N-(2-amino-4-hydroxy-5,8,7,8-
tetrahydropyrido[2,3-d]pyrimidin-6-yimethyl)-4-aminomethylbenzoyl}-glutaminsiure ist.
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2,2 prr i i 6yt ) om o Ee?é"é') > TR Illll i
N-[ N- (2- Ami no- 4- hydroxy- 5, 6, 7, 8-t etBPh34a 9B\BT d

[ 2, 3-d] pyri m di n-6-yl nmet hyl ) - 4- am nonet hyl benzoyl ]- gI ut am nsi ure ist. 7.
El ne Ver bi ndung ent sprechend Anspruch 3, wob nyl |st und di e
phar mazeut Bsdie Wertindurg jeptprepphend Apsprigh ofy di E!R s& N- B\ ” O %é'hydm"y'sem'

ent spr echend tﬂﬁgw% 2. 3"&?)@“‘(1@ 69,methyl)-4—am|nomethylbenzoyl]-glutamlns ure |st

N[ N- For nyl, - 2-.am no- 4 ,sc n Wac e.nem _
tetr ahydr Oag’ﬁ 0;'? ?&ﬁ? rbm ng enisﬁbécﬁe:%[n Alésr&gumg iﬁﬁsh Vé%é'jt i fi:sq%jn
Sau ine n In 52 21 che Dosen zur fmg dl?siss \$Vach ums lv"’

111
N-[N-Forrryl- E:?amno §)ggrox- ‘égé{c”&'

tet rahydroawdnq;ggt?ong d] pyri m di n- 6 yl met hyl ) - 4- am nonet hyl benzoyl ] -gl utam n
slure isp. 10. Eine pharmazeutische Zusamrensetzung fUr di e Bekanpfung
neopl ast i sqhesbmPbsshehbisindand B Roupe HuiSconsiste dank Uededérivédide radidecglidmigs @ponddnt 2 la
Ver bi ndung enbrapkeactad Anspruch 1, wel che bei Gabe an den Sluger in einer
ei nzel nen oder nehrfachen Dosen zur Bekanpfung di eses Wachstuns w rksam

i st, in Kombination mt einem pharmazeutigch yertrgglichen TrAger unfaft.
Revendi oat i ons 10 1. Conpose choi si dans@fe gr‘oupe"qw consi sts dans | es
derives de |'acide glutam que repondang? Ibi-_qamqbe sui vante: 18

~~ o~~~ Oif 0t6 R~~~~~ 20t fl4HC 2
R20COCH2CH2 20 OH K-R 25

N bt X . 20A vHF&I\ﬁ_&ﬁ%ﬁz - 230 0u0
0 R 00: 2ec-crnc 2~~~

25 IA
30
ou
o E o
35 RZQC - (': e NHC
7
RZ0COCH2CH,
. OH
HH I
.H CH
N e, 12
/lQ ] ::H CHy=N-R 1B
“ R4NH N Ny~ 2
H

dans laquelle :
50 le groupe carbamoyle ne doit pas étre placé en position ortho du groupe phényls,

R' représente un H, un alkyle ayant de 1 & 6 atomes de carbone, ou un alcanoyle ayant de 1 2 6

atomes de carbone.

R2 représente un H ou un groupe protecteur d'une fonction carboxy, et

R* représente un H ou un groupe protecteur d'une fonction amine,
55 et les sels pharmaceutiquement acceptables de ces dérivés.

2. Composé selon la revendication 1, pour lequel R? et R* représentent chacun un hydrogéne.
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R20COCH2CH2 40

e P L mmumunmuumumr

50 ' | e groups carbanoyl e ne doit pas Qre plaoc en posi fi oh dttHo d

groups phenyle, R reprdsente un H, un alkyle ayant de 1 a 6 atones de

car bone, %ucﬂ'ﬁp%ﬁé‘ﬂ?iﬁ?feée"éﬁfﬁ?1&‘@°’Pa%¥adafaf"ﬂﬁ'?e%"vﬂl§°carbone R2 repr6sente un

H ou un groupe protecteur d une fonction car XY, e& R4 repr6sente un H ou

un groups protecteur d une fonction am oe, et les sels

phar rraceuthuerrent accept abl es de ces dlarl s"ém pnpose selon |la

reveadi’cation 1, pour | equel R2 st R4HQ§pres§1 hacun un hydrogene. 13
‘ 11151 11 Jr11 3.

D Suivante: o H

EP 0 344 9j2 Bl 111
Conmpose solon |a revendication 1 repb‘ﬁﬁgﬁﬁzéﬂ

o | 0 HOC - OCCN HOCOCHf I H2i 2 10 OH CH2 N < >
A 15 4 I AN H 20
ou ~~~~~ HOO HOC --- 25 OH CH 0
HOCOCH2CH2 | 30 R 20
R 35 112 el .CHZ-N-R1>02“‘ dams | aquelle
N> el
15 l | H
H2N H
.
~ ou H
1 1
25 HOC -—C“NH-'C
. . [
HOCOCHZCHZ
-~
30 . ?HZ
k | \'cxz—n-nl 3]
AN
35 H2N
dans laquelle :
L R! représente un H, un groupe méthyle, éthyle, formyle, ou acétyle,
' w ot sels pharmaceutiquement acceptables de ce composé.

4. Composé selon la revendication 3, pour lequel R! représente un hydrogéne, et sels pharmaceutique-
ment acceptables de ce composé.

45 5. GComposé selon la revendication 4, ce composé étant I'acide (S,S) N-[N-(amino-2-hydroxy-4-tétrahydro-
pyrido-5,6,7,8-pyrimidin-[2,3-d}-ylméthyl-6)-aminométhylbenzoyl-4] glutamique.

6. Composé selon la revendication 4, ce composé étant I'acide (R,S) N-[N-(amino-2-hydroxy-4-tétrahydro-
pyrido-5,6,7,8-pyrimidin-[2,3-d]-yiméthyl-6)-aminométhylbenzoyl-4] glutamique.
50
7. Composé selon la revendication 3, pour lequel R1 représente le groupe formyle, et sels pharmaceuti-
quement acceptables de ce composé.

8. Composé selon [a revendication 7, ce composé étant I'acide (S,S) N-[N-formyl-N-(amino-2-hydroxy-4-
66 téirahydropyrido-5,8,7,8-pyrimidin-[2,3-d]-yiméthyl-6)-aminométhylbenzoyl-4] glutamique.

9. Composé selon la revendication 7, ce composé étant I'acide (R,S) N-[N-formyl-N-{amino-2-hydroxy-4-
téirahydropyrido-5,6,7,8-pyrimidin-[2,3-d}-ylméthyl-8)-aminométhylbenzoyl-4] glutamique.
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Rl represente un H. un groupe methyle, ethyle, formyls, Hw mmm)“m”mm
et sels pharnmaceuti quenent acceptabl es de co conposé6. 4
revendi cation 3, pour |loquel R re[Ereaa4t922B1 hydr ogbne, ét Sel 5

phar macout i que- nent acceptabl es de ce corrpose 45 5. Conpose solon |la

revendi cation 4, co conpose etant |'acide ( 3
N-[ N- (ani ndo ZQq’f}PS?“{S’Ryp-hﬁ’“la?ﬁ”F%!ﬁ W combatlre un dével ppement neoplas1que. chez un mammifére,

pyrido-5, 6, 7, ‘B’ Pantiupe rﬁ“‘ "’Etésd' ﬁ pn é%:é{ \Q} “é’gﬁ’ﬁ? Z e ssl
gl ut ani que. Bausmens a8 pﬁa ‘fé . %p%"('i Relre qlopgemert,
(RS) N[N ( a‘H'F’?Foe °ﬁ>7€fP'8' S fn f‘%et 5?18/“d?"d° Sttt doss

pyrigo-5, 6, 7, 8- pyri m din-[ 2, 3-d] -yl net hyl - 6) - am nondt hyl benzoyl - 4]

gl ut am que. 50 7. Conpose solon la revendication 3, pour |equol Rl
représente | a groupe formyle, et sols pharnmacouti- quenent acceptabl es de
co conpos6. & Conpos6 solon | a revendication 7, ce conpose dtant |'acide
(S,S) NLN-fornyl-N-(am no-2-hydroxy-4- 55

t 6t r ahydr opyri do-5, 6, 7, 8-pyri m di n-[ 2, 3-d] -yl net hyl - 6) - am nomnet hyl benzoyl -

] glutam que. 9. Conpos6 solon |a revendication 7, ce conpose etant |'acide
(R'S) N-[Nfornyl-N (am no-2-hydroxy-4-

t et rahydropyrido-5,6, 7, 8-pyrimdin-[2,3-d]-yl n6t hyl -6) -am nontt hyl benzoyl -

] glutamsque. 14 10. Conposition pharnaceutique pour conbattre un

deével oppenent ndopl asi que, chez un mamm fere, conprenant une quantit4 d'un
conposd salon | a revendication 1, en conbi nai son avec un sel

phar maceuti quenent acceptable, |laquelle quantitd est suffisante pour
conbattre |l edit devel oppenent quand elle est adm nistree en une dose ou en
pl @our% doses. 5 10 15 20 25 30 35 40 45 50 55 15
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