EP 0 '343 801 Bl Description The present invention pertains to the
i ndi vidual diastereoners and to thgpgizagigey generic mxture of glutamc acid
derivatives of the formula: 5 [err] 15 or [err] 20 25 30 in which; [err]

is O or [err] [err] is hydrogen or a carboxy protecting group; [err]
i s - ‘car baescdptioon bond, al kyl ene of 1 to 4 carbon atoms, cycl ohexyl ene, or
35 Tﬁfr] 40 [err] IS hydrogen or an am no protecting group; 45 Q IS

-S- or -0-; TR® present inyegiifop periainscial ty indiiduaf Higslerepmegmendt th dhecdissterapmedg mixiwreatfout
t he car bomlwmcé!’e@ri‘glﬁ\meﬂhefﬂf@'as. The conpounds of Fornmula I A and | B have
an inhibitory effect on one or nore enzynes which utilize folic acid, and
in particular netabolic derlvatlves of folic acid, as a substrate. The
conpounds thus can be 50 rRlised, alone or in contﬂ natl on, t(9| nhi bit the
growt h of those neoplasnslmhldhlbthermnse dep n t S SO

i nhi bited. The inventio Yo gk tmnuﬁﬂzﬂﬁjn?rﬂﬁﬂ accept abl e
salts of the conpoundéNo/ F nula(I Agand 1B, to prokes s for t he
preparation of these npou S andlthéfr salts aquqp%)arnaceuticm

composi tions cont hgs gfdlmds or their salts. 55 The term
al kyl ene as used® e|n d&note§‘a straight or branched divalent aliphatic
group of, from1l to 4 carbon at dfs i ncl udi ng net hyl ene, et hyl ene,

trlnethylene t etranet hyl ene, 1, 1- pr&_ylldene 2, 2-propyl i dene,
1,2;Prﬁpanediyl, 2, 3-butanedl yl, etc: Analogously, cycl ohexyl ene denotes a
di val ent cycl oal kane 5roup of 6 carbon atons including 1, 2-cycl ohexyl ene,
1, 3-cycl ohexyl ene, and 1,41icycl ohexyl ene. 2 EP 0343 801 Bl The
protectiong groups designajed by g2 and R4 and utilized herein denote groups
whi ch generally are not fQund '@ the fgnal therapeutic conppunds but which
are intentionally intrg ur?hg-a portion offjthg i

l\ ,L CHZCHZ-R3—CNH(l2HCH2CH2COR2

CH

25 R4NH 7 \N 2 COOR?

30
in which;
R'  TYOH or -NHy;
R? is hydrogen or a carboxy protecting group;
R3 is a carbon-carbon bond, alkylene of 1 {0 4 carbon atoms, cyclohexylene, or
35

Rt is hydrogen or an amino protecting group;
45 Q is -S- or -O-;
R® is hydrogen, chloro or fiuoro; and
the configuration about the carbon atom designated " is S.
* The compounds of Formula A and IB 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 fo the pharmaceutically acceptable saits of the compounds of Formula IA
and IB, to processes for the preparation of these compounds and their salts and to pharmaceutical

_ compositions containing these compounds or their salts.

55 The term alkylene as used herein denotes a siraight or branched divalent aliphatic group of from 1 to 4
carbon atoms including methylene, ethylene, trimethylene, tetramethylene, 1,1-propylidene, 2,2-propylidene,
1,2-propanediyl, 2,3-butanediyl, etc. Analogously, cyclohexylene denctes a divalent cycloalkane group of 6
carbon atoms including 1,2-cyclohexylens, 1,3-cyclohexylene, and 1,4-cyclohexylens.



synthesis'to protect a group which otherw se nmght react in the course of

chem cal mani pul ations, thereafter lg@ldﬁgmr@med at a later stage of the

synthesis. Since corrpounds beari ng *such protecting groups thus are 5 of

i mportance primarily as chemcal internmediates (although sonme derivatives
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N- [ 3- ( 2- ami noA4edoldlpronsivedsubiabs Brelidbd a:hmdrnepwwméwns i
[ 2, 3-d-pyrimdin-6-yl)propioy]-L-glutamcacid ,-(2-am no-4-

“ohydr oxy-56, 7, 8-t et rahydropyri do[ 2, 3-d ]pyr5m

i din-6- ylvo)butyryl] L-glutam c acid;

"N 15- (2- am no- 4- hydr oxy-5, 6, 7, 8- tetrahyd dropyrido[ 2, 3-d] pyri m di n-6-yl) -
pent anoyl ] -L-glutam c aci d; -

N[ 6- (2- ani no- 4- hydr oxy-5, 6, 7, 8-t et rahYﬂ

oyl]- L-glutam c acid;

N-[7-(2- &ni no 4 hydroxy 5 6 7, 8- tetrahydropyrldo[Z 3- d]pyrlmdln 6- yI)hepta
-noyl | - L- gI

N(4-(2-(2 dawee 3‘8' sﬁ*wg w@ bgsoua%r

ding ﬁﬁlfyu-L -glutamic
p@ﬁrﬁ:ﬁﬁ@y@ hﬁﬁ?&l‘dh@:& -ylcar-

di ast ereoners of

[ do[ 2,3-d] pyrimdi n- 6-yl ) hexan
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(S, S) di aSt@F.ﬁQm effl{1)thien-3-ylcarbony}-L- glutaml (2 {2-amino- 4—hydr0xv 5,6,7,

: 04’:) cﬁ iidlint- }eﬁ‘nyﬁtﬁ&r{ ﬁﬂya%ﬂﬁxrglugﬂ'ﬁcz 5& Kpteie R SrhiRd- D-ﬁ f) €

‘thyl ) t h' en-gs,% tetreﬁ@ér Ndr2 3-aipyriridiie- ﬂ}é‘ﬁl)ﬂen 3-ylcarbony)}-L-glutamic acid; and N-[5-(2- {2—ammo—
N- [ 5- ( 4- §52- EiproRy-si6, NE-SkanyiiroByrifiol2 3- Bl dkidin By §UaMF-2- A tbnd (itid &8adi n- 6- yl } et

hyl) - The compounds of the present invention often can be employed advantageously in the form of a

pharmaceutically acceptable salt. Such forms, inciuding hydrates thereof, are often crystalline and advanta-

geous for forming solutions or formulating pharmaceutical compositions. Pharmaceutically acceptable salts
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50  thien-2-ylcarbony]-L-glutamc acid,;

N-[ 5- (2-{2-am no- 4- hydroxy-5, 6, 7, BEl;stsﬁggdpgppyrido[Z,&d] pyrim di n- 6-
yl et hyl )t hi en-3-yl carbonyl ]-L-glutamc¢ aci

N-[4-:(2-{2- am no- 4- hydroxy-5, 6, 7, 8-tetrahydropyrido[ 2, 3-dj -

2-

pyr i Mi-di N-wih phspe inBlyde) thddk &dimed ﬁfdnﬁhé BR&iyrhetdls, gkalihaartt me@l| itbn-toxic metals, ammonium,
N[ 3~<( 2- { Zndiion®; di- nddtriauoytitiadOamineS; such as for example the sodium, potassium, lithium, calcium,
t et r ahydr omgnastm] Syr@nigh.pnci amrebiniumG trighethgarhvpdnjunt irietharidlaymosivh.quyiiginibm, ghd) subst-
aci d; N-[ 2utédpyfidirianvisaits- The Impay anddisodium salts, particularly the disodium salt, are advantageous.
5, 6, 7, 85t et rHiayrdmnenyydsi ofl thjisnvantidi pywhichiRglisalk@engl o et hyl ) t hi en- 3-yl car bony] - L- gl
utam c acid; and N-[5-(2-{2-am no- 55
4- hydr oxy-5, 6, 7, 8-t etrahydropyri do[ 2, 3-d] aﬁri m di n-6-yl }ethyl) fur-2-yl carbo
ny] -L-glutam c acid. The conpounds of thejpresent invention often can be
enpl oyed advant ageously in the form of rmaceutically acceptable salt.
Such fofns, including hydrates thereof ften crystalline and advant a-
geous for f or ni ng sol utions or fornul ating armaceuti cal conpositions.
"Pharmaceutically acceptable salts 3 . E 343 801 Bl with bases include
those formed fromthe alkali netals, alkaline earth netals, non-toxic
et al S, s AMTOGh Wit RO catalhc hy%?en‘éﬁoh%y%éérﬂpkﬁhh%gmémm such as for
_exanpl e the sodiun potassium i um cal cium rmagnesium al uni ni um

c, ammoni um trimethylamonium triethanol anmoni um pyridinium and
sub i- tuted pyridiniumsal{g$. The nono and di sodiumsalts, particularly
the disodiumsalt, are advantageous. 5 51z zThe onpounds of this invention
in whichh R3 is al kyl ene or E

0,

[err] 10 15 can repare t hr ough
catal ytic hydrogenation of~& ouRe, 0, 3 f ﬁ*‘? gD' 25 in which:
30 [err] taken indivi dpally re ea h hy rogen o enztoget her are a
is gsjherein deflri_a&%R{brr] is a

car bon-carbon bond; [err]l

‘carboxy protecting g4boynT Tex N~ is a carbon-carbon bond al kyl ene of 1
to 4 casbon atons, or 35 5
40 and 45 R4 i's an am no protgcting group. Suitable

hydr ogenati on catal ysts i nclude noble netals and nobl e netal oxides such as
pal I adi um or_ pl atinum oxi de, rhodi um oxide, and the foregoing on a support
such as_car ﬁ AM6E cal cium There is o

t
di ast erBomefs¥Bf Fofaﬁ?ﬂ '%‘" " 'I'yaf’fﬁjeaF'Bh‘idFFg%?’ '8?"]?']9' 718 aﬁa %[‘r%f???b?ﬂ‘%t ecting

group, and [erri. s a ? ;Ecﬂotéarggl ng group. These protecting groups can
‘then be renmpyed thr i ¥S” i as for exanple with
sodi um hyd?%m de, tgs |qu ° da'kgﬁ'ﬁ%@%o 4 ornmu %H'% 0$| n whi ch each of
[err] ig hydrogen. Corrpounds of For mula Il _can be prepared utilizing
progedures anal ogous to those described i R°

. 3
Q

and
45 R* is an amino protecting group.
Suitable hydrogenation catalysts include noble metals and noble metal oxides such as palladium or
platinum oxide, rhodium oxide, and the foregoing on a support such as carbon or calcium oxide.
There is obtained a mixture of diastersomers of Formulas A and IB in which R? is a carboxy protecting
group, and R¥ is an amino protecting group. These protecting groups can then be removed through acidic
s0 or basic hydrolysis, as for example with sodium hydroxide, to yield the compounds of Formula | in which
each of R? and R* is hydrogen.
Compounds of Formula il can be prepared utilizing procedures analogous to those described in
European Patent Application 87308921.3. Thus in a first embodiment, a compound of the formula:

-6
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Eur opean Patent Application 87308921.3. Thus in a first enbodinent, a
conpound of the formula: 55 4 ,@%6)3%43”01 Bl [err] 5 10 in which X is
brono or iodo and [err] is as herein define is allowed to react with an
unsat urated conpound of the fornula: 15 [err] 20 in which [err] are as
her~e| n defined, in the presence of a palladiunftrisubstituted phosphine
cata-l/yst of the type described by Saka , Synthesis, 1983, 312 et seq. 25
The conpounds of this invention in whicli R3 is_cycl ohexyl ene can be
prepared through initial cat aI ytic h)ﬁ:irzogelqa’tl&q ofxa conmpound of the
formula:s [err] 30 35 [err] in which
[err] is an am no protecti ng group azg[err)]\ |s/a herei n defi ned. Conpounds
of Formula V in which 40 [err]R4':~m.I pfqpared anal ogously to the

nmet hods described in European Patent Appl i cation 87308921.3 and the
correspondi ng conpounds in which [err] igyfgerr] are generated therefromin
t he mand®r described above. Suitable catalysts for the hydrogenation of

conpounds of (Formy 'x%s\éram%%rbﬁgqeﬁhyn%«e T rloh @eﬁaﬂedngbAHSW&aga HhacO P uRHHefS

I[Oglrlr?dlsgm%‘;@%@gdé& 33@%‘1801 Bliscglr)rpgluzds IofS Eo??rul a Vi then.' are coupl ed

wWth a pggotected glutamc acid derivative of the formula: 5
[err] [err] 10

1,2
Y A
- T i,
H-C=C-R -CNHCHCHZC‘HZCOR
20 v
in which 2!, 22, R?, and R® are as herein defined, in the presence of a palladium/risubstituted
phosphine catalyst of the type described by Sakamoto, Synthesis, 1983, 312 et seq.
25 The compounds of this invention in which R?® is cyclohexylene can be prepared through initial catalytic
hydrogenation of a compound of the formula:
Rl
% ) /l\ | / ™
baa N7 YT Nype=
J
1]
4" \‘N N T
o 35 R® NH
/

<

in which R¥ is an amino protecting group and R! is a herein defined. Compounds of Formula V in which
40 R is -OH are prepared analogously to the methods described in European Patent Application 87308921.3
and the corresponding compounds in which R is -NHz are generated therefrom in the manner described
above.
Suitable catalysts for the hydrogenation of compounds of Formula V include noble metals and noble
metal oxides such as palladium or platinum oxide. Thus obtained is a compound of the formula:

45
1
R
Y
\ - -
" N4\‘/ fn-cnzcxz CgHy o~COOH
i
/k\ /k CHj
RY'Nm N N7
H
> Vi



in which[err] is a carboxy protecting group, in the manner generally
described in PCT application WO 8%5Qﬁ&§%m1@ﬁ|I|Z|ng conventi ona
condensati on techni ques for form ng peptide bonds, such as activation of
t he -car boxy group through formation of a m xed anhydrlde treatment with
DCC, or use Cohpaihdaive Rytngil vI théi DPERBIBN@IM RotedRdafiuliiid A d@FvatNesf the sirgat ed by
[er™f then are renpved in the nanner described 15 above. In a third
enbodi nent, conpounds of Fornmula Il can be prepared utilizing procedures
anal ogous to those described in Eu n~RakgRe2 Application 87308921. 3.
Thus am unsaturated conpound of FR§8§eﬁ cﬁabﬁgo [err] 25 30 - in which
[err] are as herein defined, is allgygg2to react with conmpound of the
formula: [err] 40 in which X is bronb or iodo and [err], and Q are as

herein defined, in the presence of aypal | adiunitrisubstituted phosphine
catalyst of the type descrlbed by Sakanot o, Synthesis, 1983 312 et seq.
There 1% obtaln q#accor to the fore oi n Proca&s

FormJIa IA Tk °t° ' %{'('1

i0 gVO
s °"§%rﬁ ﬁggf e i 5; %°f1:ffay':cr:4-

hl h
t orop qu ?m% ﬁbouﬁg %%ﬁt a ﬁ are re an

t reate concent rate

coupl i ng a HOITRRY @ﬁ%&&ﬁ&%&%ﬂ&é‘ tﬁ Fornfblal 1E Ednl be%e;gred utifing Hoeediibh Jr?i;ioéoﬂs Yéﬁ' Ch

X, RP,  anfost)dadced EURIpBATPAR{ AdpRGtiontzsdBam DT 66 Likstuidloll bMHoGndlHH trd formula:
dertvative of forrmula VIl in the manner descri bed above utilizing

conventional condensation techniques for form ng peptide bonds The m xture
of thezi ndi vi dual diastereoners depi c8d by Formyas |A and | B can be used
therapeutically as such or can be separated nech cally as by

chromat ography. Alternatively, the )*5 stereoners can be
separated by form ng di astereoneri saI a Thiral acid such as the

i ndi vi dual enantioners of 10-canph rsul c aci d, canphoric acid,

al pha- #r onocanphori c acid, nﬁahﬁgya dk tartaric acid,

di acetyltartaric acid, nallc ac pyrroI| one-5-carboxylic acid, and the

| i ke, and then freelng one or both of i ndi vi dual di astereoneric bases
optional ly repeating the process o) tain either or both substantially

free of the, other n a formh vrn an optic uri of >95% This
Separ o on_ EINCEE" 2 o5 REP i GREstsp athwpd o o comeund e gpabe g
groups. As notegq, the conpounds of this |nvent|on have an effect on one or
nore enzymes which utilize foli®acid, and in particul ar netabolic
derivatives of folic acid, as a|substate. The @npounds can be used, under
the sugervision of qualified ssifonal s, to ifnhigit the growth of

negp) asnms including chorio NHCHOk@Hy CORfenocar ci noma of the

femal e breast, epidermd cances helheag.and neck,
Q COOR

in which X is bromo or iodo and R?, R®, and Q are as herein defined, in the presence of a
palladium/trisubstituted phosphine catalyst of the type described by Sakamoto, Synthesis, 1983, 312 et seq.
There is obtained according to the foregoing processes a compound of Formula Il in "which R' is -OH.
45 When a compound in which R! is -NHz is desired, this product can be treated with 1,2,4-triazole and (4-
chlorophenyljdichlorophosphate and the product of this reaction then treated with concentrated ammonia.
Compounds of Formula IX are prepared by coupling a compound of the formula:

RS
X ’ \SV—coon
W

Q

X
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15 squampus or small-cell lung cancer, and various |ynphosarconmas. The
conpounds can al so be used to treat ﬂ%b& ?gngm des and psoriasis. The
conpounds can be admi nistered orall'y but preferably are admi ni stered
parenteral |y, alone or in conbination with other therapeutic agents

i nc} udi ng ot hierwhiami R eaph artds herig efirdd, vath @rpedtétted glitainic acidodedvainattdrmula VIl in
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days. Wil O gAofef dhey ‘B‘IAY'QUBWQ?IE’E*’?"‘%C RasRFp 2Rty (Peatingthe RIQESSPSP 2P APIRIR Bither 05y
in use, a tPAR;SLbs;BNRea:f forqigr dgnin 5‘40'@ aIﬁ‘I“h%[t %Icab?“'%v ?fﬁé?%oI“‘sbSS?ﬁﬁa“S‘I can be

r educi ng"’t i 9‘223 GIZ’e ’é%%ﬂl Jyala

days or at I

é’ 2o pord oy terna& o o8
i ncl ude ta §he ‘l;g%‘ °”?a' u%‘i’é P Tfﬁfr? Q‘E, atg; g!p%u s can ze used,

dosage. | s 55’ Ko eaIara i e, °““'H% e
par ent er,gl n%_ | Iung % Nk/% 3 Eag else
i |l ust ratet,re em)c&ysemgbg&an at & not es s n enot es

dO blet, ' FHNBMhBsuntd LRl 1B admuﬂsterédled?ﬁl Qﬁt H'Uﬁlraﬁl?tare a&ﬂlnlmﬁltﬂi tanFIJ) 8t in

br SQoﬂﬁﬁHﬂBrﬁﬁlthaoﬂQF Madpddfcdgents A glotbr dNtHBSJREHic agents, steroids, etc., to a mammal
N [ 6- (2- Pi sarenid #om mpnésrmmr.@xééaw kéiroRs. PareiéIrouBs @ SnfinistadoR enuBe Miisdutak, - g
| ut amat exo 3ntréthedak intkavendub add Atkglartelifh. 18AYe.rdgiidns must be titrated to the particular neoplasm, the
2- pi val oyl abidition éF thy platieatyand -ty respopserbutigdnaraiy- dbbegaywin 58 floni @boutl 100t .abdub 100rd/day
of di et hy lfor8-10hieys- ds-single wéily -atimigistetitiomest t260-500.nigl eppeaddd goaddicaltys; eLpl evérly o4 dals., While
0. 32g. of thavigghe vyl fokiciy Fsi cemparéd @5gher Ghtinsatgbplsessnowoid i ude,a trid rédp@wed. oftenf can be
tri et hyl amefireinated hb6ither orgfotracfebdiaing thel dailyndesageeert adohinisteringethp gsmpognd 6n Aitsnetive
and t herescgeyseer at dongeriintenels Seshyasrererytrse Tavs. Q| dasage famns inelydeietiety preepapsules
reduced pr &8wining fEamyi-1hmg APDdfPQaBQfGnled%meoﬁﬁ?fﬂfg?aﬂ?ﬁﬁélﬁtmﬁ caftaining20:J @0 mg/m eanpeg
met hanol : NEQCHWRQY?B‘E’@I'R"SI"I'SHEWO i eld dineth I

p| vaI oyI am no S 29'39 H;‘Eﬂ fustiate. Pfé)l" Hhe\ MYy (9gte, "sg daR0ies
e, é Iet apeno blef 0 f@f’tﬁ np@t "q'g dgpptes |qu hotegam tzplet POt NG
C, 58 2 %esg voa peajg In as simlar fashion by substltutl ng an
equi val ent of di met hyI N- (pent -4-ynoyl )-L-glutamate for dinethyl
- N-(hex-5- yrﬁ%ﬁﬁ:gl utamate in the foregoing procedure there can be
obt ai ned digyg, to
pi val oyl gm = L- gl ut amat

e. D a repregepkal bV ee &g}g%‘o‘ )”@ wak@ﬁmﬁ&i—h%xﬂ@-bﬂﬁ%ﬁ}n@&ia -Gpilidi §.e4eEe

obt al ned f gEmdi b %ﬁ’ddmm Clofide, f)Qfg ASR6phInG:
57.71; H, %.08¢ 0f Ripr L S%tne'iﬂylaﬂﬂne -IrI1sd§nL & aclonitid-v39 heddcka@ \BL fof BOM
di met hyl Ma&g mIcpmérr dooi@d b AR EtemBdiatit. b BxeniN(BUbmeved Bt} bddcodbreésaidBhe the
there ar® nesidus RRGhatYRADHed bl Slicaeghl ditied ydthanol: methylene chioride to yield dimethyl N-[6-(2-

N- [ 3- ( 2- pi \pivhiogtdnstim4Altydebxypy tHol2aydRyiintdinf et hexid-poy ii- DFgitiamets - yip) A89-160%0y [Ahall Cait. ut
a- 50 nat dordagHs Ns@ettaPs.47; H, 6.08; N, 13.64. Found: C, 58.23; H, 5.97; N, 13.43.

N- [ 4- ( 2- pi val loyb aimilardashion hyl substityling sl eduivalgat dinoynt phdinipthyl Ok (pan}-fmoyBL-gkiiaphth far- g
~lutamat e. BjnedubSther-ttynevd)-Laiviaggtei w@leéprpgommmwdw theyengap [hg |obtained dimethyl N-[5-(2-

N- ( hept -48- &Y ;»r'gm'ma Iwatoamv@ta:wpvdmm mskleutay\nfe In) 2| eppsenigtvg; ePerh
the for egO| Wd@l@ws éhystcﬂé’%ﬂ%ﬁrwew%?ﬂf% eAMPeYd I“P 162-163° C. Anal. Galc. for
N-[ 7- ( 2- p, GhGZAL: H. 5.84; N, 14.02. Found: C, 57.94,_H. 5.72. N, 13 9

hydr oxypyr | ?ﬁ\ya iNrficglo atega yl N % rg%i.-glutarpﬂe ere are re-
represent at aeang’aﬁ {f? ymethy ' gf 'V g; ‘;P yﬂ w@g) cr gﬁgﬂ
uti t o

( - | Py [ . mi -yNo,
for thiscd unv yl VJ\ L-guama im hyl 8&-5-
13.53. Fou I)Q m t fo e 0| g nﬁ re ned dnmeth I N waloylammo—4
N- (hex- 5- y L,)yp tes iAl-ds é’ % atl %
~chloride ( r@@ﬂt &i #is SomPabndC m3C rdls alt BLORH .G IO d@ksbp

react wigh rdb@?W‘Yéss‘—F& &ltcaaa%lﬁn,'dha,t GoBbesence. o “an

Dimethyl N-(hex-5-ynoyl)-L-glutamate can be obtained by allowing hex-5-ynoic acid chloride (obtained
by treating hex-5-ynoic acid with thionyl chloride) to react with dimethyl L-glutamate in the presence of an
acid acceptor such as triethylamine. Hex-5-ynoic acid in turn can be prepared, for example, by alkaline
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aci d"acceptor such as triethyl am ne. Hex 5-ynoic acid in turn can be
prepared, for exanple, by alkalin gy 343 801 Bl hydrolysis of
5-cyanopent - 1-yne. Di nethyl N-acry oy?“q_ gl ut amat e, di et hyl
N-(pent-4-ynoyl)-L-glutamate, dinmethyl N (but-3-ynoyl)-L-glu- tamate, and
di net hyl fdidiep bt Seyanmpyht)i-yvhe.gl ut amat e are obtained sinmlarly fromthe acid
chl ori des 0 Dinsathyy NiacrylayL ghjutap@tal dihetiiyl OF-(Bend&-yiaby!)-bglutathaty Ndinethyh 8t (lolit-3-armayi)-L-glu-
hept - 6- entaimetesad dimetty b - gebtio/atbyl)-L-gltemale are obigihed, sirgilady fiore tre. aciB cAdiRlePEacgylic

D net hyI acid, pent-4-ynoic acid, but-3-ynoic acid, and hept-6-enocic acid, respectively, and dimethyl L-glutamate.

N- ( 6- ( 2 Pi val oyl am no- 4- hydr oxy-5, 6, 7, 8-t et rahydr opyri do[ 2, 3-d] pyri m di n- 6-
yl) hexanoBAMALE 29| yt amate 10 To a sol ution of 1.0g of dinet hyI

N-[ 6- (2-pi val oyl am no- 4- hydroxypyrrdo[2 3- d pyri m di n- 6

yn0y| ] L- Himaf ¥Wmat e .|' Shivaloylaminord-hydroxy-5.8.% ¥ » P
A% The mixture was hydrogenat ed under one at rmsphere pressure

i th adf tat Lon far 4 m

W a ati_on r ours, m)ve on

filtrate coﬂ;ﬁg q‘ét‘? m in orgef’f %f %g'f’ '"° P{gt lm)%eéagel
el uti ng tmosp ore re su ours e ca glyst e ved y fi fﬂ ation,

di met hyl

ed ur ’ gr y n_ sili a gel eluting with 1:19
tetrah rraetx f ,.é ﬂ’% 2 iR n t . gf &&9‘ Smo-Thfroxy 86
Anal lfétra 9er @312 3-dibyriridin-6- r)hel?i;l‘oy L ttna al. Balc. 3dr St :0;:

{5, '55“1\1 34 43/ FRUNEI5E51; HI P45 A

(2-pi vetnqu.lr,arasreragfe& rrowd rdr?aarnv rm@@i ;Rva%yr%.n&mhmr&y;ryn&wé JpRRtidile-ypent-4-

yn0y| | - L- glot-ehmtmath Ss @inkgaly YL{5-(2-pivaloylamino-4-hydroxy-5,6,7.8-tetrahydropyrido[2,3-d]pyrimidin-6-
N- [ 5- ( 20 pyiypattaslipihiRamats. (Y 4l fePreYonRiti®, ckpdiime@] theidaukng RiYsicaiQbaktadts WMeR)obtaltiedl fon - 6-
20 yl) petisanayduhd: lm.g181-8898¢; Anall Cald fof SRHENSOL: & 56//; BXPES; NNEYED, Fdulke C, 57.06;
f ol | ow ngHpBesNcdlse.const ants were obtained for this conpound: mp. [err]
Anal . Cal c. LikewiseC2 4ditBattNDd O 7 :N-{G:(2-Hitaloy@minbid-hydr@dy-5.614,8-tdthRiopy Fcoi2i3et Ipoy@midin6-y16 ;
H, 7.22; popidBll-86lutampteewinde dimelthytet Mi{A-(2-pivaloylamino-4-hydroxy-5,6,7,8-tetrahydropyridof2,3-d]-
N- [ 3- ( 28 ppwiniding-givitiyl-t-glatpoiate x \ar, Breffar@l t fsany a WldH2oivalolighaip4-Bydedxymyridald. 3iélin - 6-
yl)- pro pxr)lﬁlyql ay_)a Vil nggtamatey gofl  dighetivgt M(2-plvaloylam|no-4-hydroxypyr|d0[2 3-d pyrlmrdrn -6-
N-[ 4-(2- pY'XPa‘I' Pﬁkh’ﬂ'ﬁa’ﬂaf%WPQﬂWYS 6, 7, 8-t etrahydropyrido[ 2, 3-d
pyri m din-6 By im0 \pp )“_ rpgjﬂ‘]“"a@"‘g‘f"ﬂﬁuéfrﬁtd@emé(‘r%[7'(_'P'é?5%¥r'a€‘ﬂ‘° 4hygraxypyridof2, ‘d]py"m'd'"""

gz;?:@%% lgpd ° ImalnC%c for C26Hs1NsO7: C, 58.30;

yl ) but - 3- ynoy?I - I 3“1'"3 % Fy. By utilizing an equival ent
anount of dipethyl N [7- (2 pr vaI oyl am no- 4- hydr oxypyri do[ 2, 3-d] pyri mi di n- 6-
yl') hept,: —enor-j- L-glutamate, there is obtained dinethyl
{\I_e'E\rJaEtydP%gﬂhoyh ] 29—P‘\}al : oxy-5,8.7 : ]pynmrdm 6-yljethyl}cyclohex-1-

r epr esent a‘“""__r veexperr nent the fol |l ow ng physi cal, const ant S were obtai ned

for this coupAW Gram® Bt 2[%b}ram\ﬁ@l—hyd@§} @(4-Jaﬁbbxybﬁén9rlathyr@)pyﬁ&[ziﬂd]p;}rlmnd?’ne7we N,

- 13. 08. 4«foundiibel, in S58udpdan Platenf. Apblicalitn 82308021.3)E30aMPEdy. Bf Phatitdreokiyd in 200mL. of

N-[ 4- { 2- ( 2-tRilusaboeyd adid were hydrpgbhaiad/ inDa Bard afpeiais fab srytsksnd Eypbrelinfe23nd -6d |psiytor 24 di n

-6-yl)et hyltiomy Clemiveal -ofl the cylallystlby(flittatieonadt xoncentration of the filtrate yielded 2-pivaloylamino-4-

' hydroxy-6-[2-(4-carboxycyclohex-1-yliethyl]-5,6,7,8-tefrahydropyrido[2,3-djpyrim idine as a white solid
which was further purified by column chromatography (Waters 200) eluting with 1:9 metha-

45 nol:dichloromethane. m.p. 218-234°C. Anal. Calc. for C21H32NsO4: C, 63.35; H, 7.97; N, 13.85. Found: C,
63.30; H, 7.48; N, 13.57.
B. To a solution of 2.40g. of 2-pivaloylamino-4-hydroxy-6-[2-(4-carboxycyclohex-1-yl)ethyl]-5,6,7,8-
tetrahydropyrido[2,3-dIpyrimidine in 50mL. of dry N-methylpyrrolidone and 2.25mL. of N-methylmor-
pholine were added 2.75g. of pheny! N-phenyiphosphoaminochloridate. This mixture was stirred at 0°C

50 under nitrogen for 45 minutes and 2.45g. of diethyl L-glutamate were then added and stirring at ambient
temperatures then was continued for 72 hours. The solvent was removed by distillation at 0.2mm/60°C
and the residue chromatographed on silica gel, eluting with 1:19 methanol:chloroform to yield 1.67g.
{48%) of diethyl N-[4-{2-(2-pivaloylamino-4-hydroxy-5,8,7 8-tetrahydropyrido[2,3-d]pyrimidin-8-yl)-
sthyl}cyclohex-1-yl}-L-glutamate, m.p. 160-170°C. Anal. Calc. for CapoHezNsO7: C, 61.10; H, 8.03; N,

55 11.87. Found: C, 61.38; R, 7.80; N, 11.84.

N[ 3- ( 2 pY Waq: % _Gimethyl  N-[7-(2-pivaloylamino-4-hydroxy-5,68,7.8-
pyri m & nt Ea Ryu rdr l]- -Hlatara \ presentative experiment, the following
N- [ 4- ( 2- pPRYEEREn tij p‘?;




A. Fi've grans of

2- pi val oyl am no- 4- hydr oxy- 6- ( 4- cargé)’_),(}“ﬁg P%I hynyl ) pyri do[ 2, 3-d] pyri m di ne
(de- 40 scribed in European Pat €Tt % ion 87308921.3) and 1.60g. of
pl atj num oxide in 200nL. of trifluoroacetic acid were hydrogenated in a
Pary appar gipGe@ 4 anbi ent tenperature and 60 psi for 24 hours. Renoval of
the~eatal yst—by filtration and concentration of the filtrate yiel ded

2- pi val oy | Ab{PAino-4-hydroxy-5,6,7,8-tetrahydropyridof2 ,3-d]pyrimidin-8-yl)hexanoyl]-L-glutamic Acid

hydr oxy- 6- [2-T4-carboxycyclohex-1-yl')ethyl]-5,6, 7, 8-tet rahydropyrido[ 2, 3-d]
pyrim i di ne amsdutiehbft05gSeH dintbtnph -2 pRaoylaridokielydbxir 5,6, 7, B@irddydromyridoiis- d]pyrlmldm-
chr omat ogr apl)yexéndfii-BHistadfe jn Bl of 1@ Nviadgudouk: sBditne hjdRexidé Is stirred at room temperature for
nol : di chl onegorsdulsaang . thenpHp the® ddjusRB46C7.0 Amalgh ttEadacsful hdilitiof et 5. NBydr6@uaBS acidd Water
7.97; N, 13a8temofadiumder réjucdBpr@Byre lehd e 4Sceriitated Sol@ign thBn cdoipdan groicerbdtin The folid
2. 409 of which formed was collected by filtration and dried at 80°C to yield N-[6-(2-amino-4-hydroxy-5,6,7,8-
2- pi val oyl deviegropyridgldSuiipyrrgidipB-yDubxanayblogiytarie | aghle o1 -fgamingt }%\T’% pitpg @t 180-

t et r ahydr op§¥CdypR (BM0-gs, 300 NIkkE) petta; $B0SSHY. "‘bf”-"@r IR BrHE Eolt. FHTds 2
2.25nL. of 49B#Bt k38D, T8 ke itz é’é?d%‘ép o, T'@g 204 “pﬁ 2.05 (t J=8 Hz, 2H)
N- phenyl phd§6|‘ﬂ.‘ra1 AJB AT ?dé?é“ 3iiht 20 {5 BH 'r was Stl rre L0C so
nitrogen for JBia naeERAed hy' P"[ oylarpi '" g y;‘?

and stir’fi r?g'"é[f""ﬁ y"m'

gjﬁq oyl[] é 5—

e p snca cons a ts were Obtameg
Sﬁl ant wa or th|s com oun%s? ?ﬁl’&v so ‘8 fog:\ ﬁ&g%%‘ % f 0 (s, b 1H),
chr orta tlog;%'? 9% %31 Al K 59, Tha Olss 1) RS, Y50 .

Q7 (¢, J= 5Hz H (m2H)144 H)124m4H)

N-[4-{2- 2(,2 pr e dr e Va}.;ﬁhzy}?:o J}.ﬁa % %uu?a A dngindi n
-6-yl)- ethyp apn){,g @réxy r{,ﬁg’y Loy Feksi Rl acidadr€ - pré;ﬁfed
C30HA7NS O7 :gn l@ily &ime 1013-{3 i gylammolt]-hygr xy Qtrah@dror@ﬂd&&i d]b&mm?dnrQ@yl)
11.84. 8 pr ﬁ] %ﬂ%@m— E ﬂl-[4f(2-p|valoylammo-4 -hydroxy-5,6,7 8-tetrahydropyrido{2,3-d}-
N- [ 6- (2- Amip@midin-ByiuBy-L yiRanate3rebivaly dr opyr i dof 2, 3- dﬁ, pyri m di n- 6-yl ) hexan
oyl ] - L- gsut anth @ sivliaclfaghion, N-[7-@-AffiottHy@rBxycH,6,48- E@hy&f)pyddld[ﬂai Hpyrimidin-6-ylheptanoyl}-L-
N[ 6- ( 2- pi \gataoid adid 0 prépdnaad frénx \dinTetHy) K[ B2t pdaloglimyioh-SdraxyiBp,2.8-Btrelydrppyrido[elBd}-
6- yl ) hexaneyiirhiib-6 ghhepamyl-e-giutamdbrih a represintdiviNexpepingsnt) theSaicwviogpHyyich! constdes wgro
stirred at obleioer foethiseoaband m.pri83-245°¢ foamingii MR RMSOH t30@ MHa)djelis 1968 (3. &, AHD
t hr ough t hé@.0t 4d: F10 HadH). 6i20 (s, ). HBYs.NHh A do.HiHD 1818 (machitl 2.60\t &79 tmdH 28D0ed
under redudbl 289 &okiiritz. 228k J& 6 he.hil 1 89 &rol 181 6T (Mo RHE hah(Ms 80k £8P0 M 8y

i ce- bat h Thehnals quav ilYi erPlqving MM%%(%I@@P@Wwﬂwdwvﬁwéwt?tfamafoamd@,la3 -4t
[err] |Pé'l"ﬂd'N betylicyaipherol-w)- _ ihope s gobtaingd  N-[4-{2-(2-amino-4-hydroxy-5,6,7,8-

tetr ahydr o WS ARG HORE A %@khﬂb‘w' taf,‘,‘;“ e 8 Lo E?Lg:’ﬂ e 00
foam ng at s &}t Pg@"g(&b 1 ?“g?pe %gq %ﬁi
T3 b =6 g e ifefl y> 3 rtm 35 s i

2H), 2.05 J=8 Hz, 184(m1H) 170(m2H) '1.55 (m 3H), 120

(m 6H). Slegam g prepared from di met hyl
N-[5-(2- ‘leal—o%no 4- hydr oxy-5, 6, 7, 8-t et rahydr opyrido[ 2. 3-d] - 15

pyri m di n- (\Dlrﬁétﬁypﬂ@-@fm)‘lwlénlmcgi MW RRFHy dol25-dlpyrimidin-6-ylYethynyljthion-2ylcarbonyi}-L- -glutamate
N-[ 5- (2- amno-4-Nydroxy-5,6, 7, 8-Tetr anydropyri do[ Z-3-d] pyri m di n-6-

yl ) pent anoy| h- A squlit &Mi50g. 4725 kmmbll oP5-5r6i- 2 SPhenbdatiBxyR BRI, everat drops bEdimethylior-
fol | ow ng phynamia| ang @2ShBHF ShiovArcRiofdat vais Medled @lrefiuk fod 260BIE.UME solvanpwaslrébled

~ (soft enuag alief @awted glessubd\drd (Ha\BéjeaedigsoldddQn Ivbdal). otigry trasthyBne/ Ehiofids. This soldiich ,
8. 01 (d,. J=6whiradddd-f)ropwise 1 ar( isg-cobledl soliioB8f ¥(62g. B Himethyl-Lighutsmrate HiypchidBdel 70 (ngy of
1H), 2. 68 (t dimet@arbiacpyidie, ami A2inflmof iehylamine FR25L, ofjdry ettyene 2Pride.JWDeh 1he
+J = 5 Hz, 2Hpddition @8s ¢amplete, Mp migturg Gva¢ stirin@ 4 amb_lernzlerr(m'gatugsbfor 12 hours (”Fﬁ then-gllutego
N [ 3- (2- Ami n¥ih whigd sk gxtacted Wit -metiylepeh phiprisiey Ted epanics sxpEy Miersi wiasheds wilh Jer%m
onyl ]-L- ﬁ| ut gyﬂ'qghlg(@l agid-ang| satyrated sodium bicarbonate solutlon and then evaporated to yield 2.71g. (100%

[ 4- (2- am no- Bf ‘[55"%“@'%"%!@'94' Z‘h#’@b’?’?‘?‘ﬂ@ﬁ? GsQYH 9t iviCR oA 82 Wbt PPy
] - L- gl ut ani C (%(?ﬁé[v er purification
o imet 5 rom iur—2—y|carbonyl]-L-glutamate also a viscous oil, is prepared analogiusly from 5-
bromo-2-furancarboxylic acid.
55 Dimethyl N-(5-bromothien-3-yicarbonyl)-L-glutamate can be prepared in a similar fashion from 5-

bromo-3-thienylcarboxylic acid.
B. A mixture of 1.70g. (6.32 mmol.) of 2-pivaloylamino-4-hydroxy-6-ethynyipyrido[2,3-d]pyrimidine, 2.30g.
(6.32 mmol.) of dimethyl N-(5-bromothien-2-yl-carbonyl)-L-glutamate, 44mg. of palla-dium chloride,
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anal ogously from di et hyl

N-[ 3- (2- pi val oyl am no- 4- hydr oxy-5 ahydr opyri do[ 2,3-d] pyrimdin-6-
yl)- propionyl]-L-glutamate and Epnn%?ﬁaqu

N-[4- (2-pi val oyl am no- 4- hydr oxy-5, 6, 7, 8- tetrahydropyrl do[ 2, 3-d] -

pyri m di n- @3gidg) léﬂirtéﬁéhk/ibhdspfﬂ’leU@Wt&1cu;5r&%pﬁ&&d \48d V.13R0 of triethyfamiheSih NAOMAL of

f as On acefonitrile was heated at reflux for 3 hours and then cooled to ambient temperature. The solvent was

N[ 7- ( 2- Anrenvel ingelt @dited passhreSankahe dbighabr coiyhi | cthomtpgammhbd YWaters €00)-eting yithe pt a
noyl ] - L- gha$ ambtbanaltnethylese [mhibfider el yieldo mlintbthye tN{(2-pival-oylamino-4-hydroxypyrido[2,3-d}-

N-[ 7- (2- pi weirogin-Gmifetonl)tiienelyboaybobl 18, glyt@aates tripa ASEA3G1SY Anatl G2, 18- @ He7Ns O S: C,

pyri m di n- 6641 Hh&$% BntAB5] S, 1578 Fotrmin€it 58.64:|H 437 Ne p2-88:8.H%8t | ve experinent, the
fol | owi ng phyasisimilr feshiest tyntubstiitingaroeruiyklens @modnd pf diptay! dbipromettr- 2'M*F?5b°"y') L'
185- 1950 G'utams e ethwwﬂspmg@ep-éwic rb@@ipL-lpiamate) iy the, foregoippp @%edwa rtherq c4q)

8.01 (d, optaiped dignet g_|q)—[5-(%pl\g@pyfa§uno-ﬁqy rogp;ggo[% %—d]pg |d in-Bryl}ethy, ur-_|2_ arbogyl]llogl
1H), 21066ar(»a(te I a.gapr_%entaj_: experirpnt, (iﬁ]folgﬁmg thpv:al cons (wpre op ame d; fo og\‘ ouné

(t, J = ;I i 35° ark ns 8 (deforpﬁosnuin) 6P5nal( Iszlc Py € Cae TzsﬂSOs 5%?% 13.0 8H)
Anal ogou ngsan, amol ie -L-glutamate
N-[ 4- {2 (or i Iﬁﬁ @ omot g ﬁ arEon - -§: §'|’1t1?tfé %nﬁtg orrr;é‘gﬁ g% éh uredlgicg "3"){‘; gl t:tamefd
Rﬁ/{ I4m{ di é)éh rf g)o- gro:? 16%%% seyl}e 'I’)tﬁ|en h§lc:9 r;n% D amate.

{a/ahydrMPng[ 2, 3 d] pyr| m di n- 6 yl )et hyl } cycl ohex-1-yl]-L-glutamc acid.
represemntati ve experinent, the follow ng physical constants were
obt ai ned diR&thyi IG5 DNARPIammd- @-hyd?ews%%QetraNuF&p&rlahﬁ@dﬂ@nm.h.n-%%etaﬁ)m.awz,a
del t a: 29.cARokyd-L-glliamatel ) , /. 90 (M 1IH), 6.23 (S, IH), 5.9Z2 (S, ZH), 4. 17 (m
1H), 3. 18—(‘m_r%“272 (t, J=9 Hz, 1 H), 2.45 (m 1 H, 2.27 (t, J =6 Hz,
2H), 2.09 (M aXkbiition bt 86g.(dMdimbthiyl) N—[sl(z-ﬁﬁaloiynanirﬁlrd)nydraxyéﬁid(;m-dﬁiyi)midiﬁ-ﬁ&ﬁ}et(mmn-BH) .
EXAVPLE ShidiD2yidatseriylly tglutamate in 30mL. of glacial acetic acid were added 1.5g. of 5% palladium on carbon.
N- [ 5- ( 2- Pihe ahixayrb avas ihgdrdgehatall andyipgnei atfodsgheds prbgsyei with chigitetién ipt 1 & hdvysa yHe) dafalyetn- 2y
| car bomy | rpmabved by ffitrativh.cand, theXilteatd concepimiatesf untier5edyced FredbrenPimematogiaphy on silica gel

5- br onp- Zlutihg oy elri@ craethrogiichlprofor i vidlded &1 0maa| (121%0pd dihetlil BB, {2 riveloylpaing-tre,
and 2. 21rhydroppyridai2@rejryrimidinGryilgbyiiizien-2deatberyldtglutantatey sndf2@fme (49.200) pfytae devirps
sol vent velirgetidirpy@d2-gizaloylamipgdwdrppyhfietetmhedsepyridel23-dpwimisingGad joppyjhien-2-ylcar-
redi ssol \ReBY'Fingiuterpate. myp- 1§2-JB0RE (AR Edle for 1Hedtes 407 S: Fn 586 bt BRSO 1A% Fadel
dr opwi ¥e 515863!?1 6r"’ée c@&?eﬂ‘eﬁwﬂ‘é’l"éﬁ°@f‘a‘i" '6’2‘§°d“8f°aﬁl Pﬁﬁ“}‘ﬁf?geﬂ"tﬁ’l 18 g lOditional
hydr ochl d

triet ed f é y £y -
o Ety:E?an %y e § ? %ﬁ%ﬁs@ i é*;é?f‘?%'i" A

ex

ch oric acuﬁ”5 ’tura eg

50 um bi Gt 'Oﬂ- i f GiB, YRPNAloR s &P Wy trofyrdok - afoRid.o-0'
di et hyl me{@mm oﬁﬂr@gl [gﬁ Py yﬁdfﬂfm e %@mﬁ%m&& ch

can be Usgrok RN B0 1diH; Q,ﬂ)ﬁﬁgdrsaﬂcwbg,,t}qu wiakhadeher purlflcatlon
Di met hy I\I-[Sﬁ%rormfurylz ;/ll cargonyl] L- gl ut anigte al so a viscous oil, is

prepar ed progirusl y from 5- brono-2-furancarboxylic acid. 55

Di met hyl N-(5-bronot hi en-3-yl carbonyl )-L-glutamate can be prepared in a

sim | ar fKBRR-gRAhINeAshdroxip56Ti8-térabytrapiridoi2 ardipysiidin G-yiiethyl)thieB-2-yicarppoyiilr e of

1.70g. (cohganiehud.) of

2- p| va¥soyl am no- 4- hydr oxy- 6- et hynyl pyri do[ 2, 3-d] pyri m di ne, 2.30g. (6.32
) of dAnsetutisy ofl\rl(?@s%pfoﬁmﬁvlemrlsz(&jz#-m@éwb@wﬂ*}w@@ﬁ@t?mabvdmwf?g Sesk-

paI I a- di mw"emn&rx'h@wﬁ*@en—zv'@mowwme A5 OhY? Nogauequp mﬁﬁﬁg ﬁlsﬂréed

25my. of ZURATLIEPeTEiNe dur 120 Aeprs and-thg pH ten pqisiadio 7.9 Frpughit addjjioh of 5.0

hydrochloric acid. The solid which formed was collected by filtration and dried at 80°C to yield 61 5mg

50 (768%) of N-[5~(2-{2-amino-4-hydroxy-5,6,7,8-tetrahydropyrido[2,3-d]pyrimidin-6-y!}ethyl)thien-2-ylcar-

bonyl}-L-glutamic acid, m.p. 226-240°C. (foaming and decomposition). NMR (DMSO-d; 300 MHz) delta:

8.80 (s, br, 1H), 8.45 (d, J=9 Hz, 1H), 7.62 (d, J=3 Hz, 1H), 6.87 (d, J=3 Hz, 1H), 6.30 (s, 1H), 6.04 (s,
2H), 4.28 (m, 1H), 3.12 (m, 1H), 2.84 (m, 3H), 2.36 (m, 1H), 2.02 (m, 1H), 1.83 (m, 2H), 1.57 (m, 3H).

Similarly prepared from dimethyl N-[5-(2-{2-pivaloylamino-4-hydroxy-5,6,7 8-tetrahydropyrido[2,3-d}-

55 pyrimidin-6-yl}ethyl)fur-2-ylcarbonyll-L-glutamate is N-[5-(2-{2-amino-4-hydroxy-5,6,7 8-tetrahydropyrido-

[2,3-d]pyrimidin-6-y{}ethyl)fur-2-ylcarbonyl-L-glutamic acid. in a representative experiment, the fol-lowing

physical constants were obtained for this compound: m.p. 204-230°C. (foaming). NMR (DMSO-ds 300 MHz)

delta: 9.80 (s, br, 1H), 8.27 (d, J=9 Hz, 1H), 7.03 (d, J=4 Hz, 1H), 8.30 (s, 1H), 6.25 (d, J=4 Hz, 1H), 6.04
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acetonitrile was heated at reflux for 3 hours and then cooled to anbi ent
tenperature. The solvent was renov #a?fé r@duced pressure and the residue
col um chr omat ogr aphed (Waters 500)"e (H th 1:19 net hanol : net hyl ene
chloride to yield dinethyl N-[5-(2-pival-oylam no-4-hydroxypyrido[2, 3-d]-
loyrI m di n- @ Yy} £5OWNIYH I Ylab 1rh.- 1), W18 1Y 7112, 2,866 kY NS4 (m,

o for %2 s W 9&%?01%)’23@%1%@182 1N 1 65@8 5. g Fg(ﬁ{]d il
56 64 H 4. 71\7[5- N{z-ﬂ:&n&ihyd&xy 5s5&tetrbﬁydfbsyrﬂbmldmnrﬁ.aanaquammweau%hrbwtuLng an
equi val ent gatmientaciof cadi b@t ghaplarelll §ifiiday OMaM Ldimehyy | 0-E5-(BQBpilaloylaming -ty dorgr s, 7{gor
di met hyl s Ntefrahyiaropyriab[b,s-apydniyih-6-31&nyMnieh-lylcgroryHigluamats. t he f or egoi ng
procedure, there can be obtai ned dinethyl
N[ 5- ( 2- pi EZAMBUESRT no- 4- hydr oxypyri do[ 2, 3-d] pyri m di n-6-yl } et hynyl ) fur-2ylc
arbonyl]-L-glu- 10 tamate. In a representative experinent, the follow ng
physi cal consfhariss inehae edfithainareldulfeaia aeltilines cCEPRITERM .of Mifp(2-{P-eminp-4hikioxy&185)8;
[err] (decrpbydranyinel2,3-glpvsmidinatliethylitaen-2-deartjo-ngl-L-5Btagiz: acld, is .0015; ugkqL. TBe (1o
Found: C, B3BN4g{2-{Piamino-ghydreyy-557 Beetrahydrpgsigol?e- %Y"@Gbé;m%wlfw@-vmb (rL-wlyieent
amount of & 3%k BPIOTANGBL.The AGse [ Brid-6-¢ 1%‘53?‘6’6#17@9/ -Si6.7gHeIPRYRERPYIdES-dRvrBiding
N- (5- br ormt"lih"ffft'ﬁ')t }ﬁ'ﬂ%@%&;ﬁ'm{m' F‘?H'é % Wikt he f or egoi ng B ocedure, there
can be obt ai Ih an leukemia cell lines, CCRF-CEM, of othe? compdunds of this invention are
N-[ 5- (2-Bi \7%1{2’ oQ‘Fam no- 4- hydr oxypyri do[ 2, 3-d] pyri m di n- 6 yl } et hynyl t hi en- 3-y
I cwonyl] L- gl L{[ amat e. 2EXAI\/PL 6 Di et hyl

(2-{2-Pi v& oyl aniR6- 4- hy& oxy-5, 6, 7, SRtetrahydropyrldo[Z 3- g]/pyrlmdln
-6-yl } et hyl )t hiealalemaO. f—‘%l’-h%ﬂy-l——h—g-l—ui—&ﬁﬁm Fo—pr—sotutromut—o" og of
di met hyl,, .0
N-[ 5 ( 2-°pi val ofFami no-B- hydr o)) 2, 3- & pyri mi di n-6-yl Jet hynylbo
t hi en- 2yl carbonyl ] -L-glutamate in 30nL. of glacial acetic acid were added
1.5g9. of 5% palladi umgn car bonq t‘,e Jn xtunpe was hydrogenat ed upden7gne
at nosphere pre re with agitatyor? for 18 hours, the catal yst 25 renoved
by filtration, and the filtrate concentrated under reduced pressure.
Chr omat ogr aphydg? si | ifla gel elu-_t W th ¥ 19 net hanol : chl or of ar.@3vi el ded
100ng. (19.7% di methyl N-[5- ( 42 pi val oyl am no- 4-
hydr oxypyri do[ 2, 3-d] pyri m di n- 6-yl }et hyl) t hi en-2-yl carbonyl | - L- gl ut anat e,
and 204nyg. (40. 2% of the desir t hyl
N-[ 5- (2-%2- pi val oyl am no- 4- hydifoXy- 3,6, 7, 8-t et rahydropyri do[ 2, 3-d] pyr| m din
-6-y|}ethy|)th—t@§ 2-yl gar - borgH] - L- tamﬂe mp. [err] Anal 0.@07c. for
C26H35NsOrS: C, 55.60; H, 6.28\ N .47. Found: C, 30 55.76; H, 6.23; N,
- 12.26. The partially hydr ogenatmz-kgﬁ-pr oduct can be rehydrogenated to yield

add| t| onal final product. Simlar prepared from dinethyl

\‘éyl c alr \t;gl lr? ll c?‘ n\?alu%on ﬁ%%rvgr)f I dOanZ rt?rjungQlYerflal[nwggly \r}aluesyI yethynyl)-

N- (5-(2-{2- p m no dr (')x 9r°§y"d%[% 1%" ru(j)"f)'s' ll}?irgf)g'e%z&] GarbonylkL
pyri m di n-6- y ethy ) fur-2- yI carbonyl] L-glutanate. In a representative
experimggt, the fold-owHt r this
- conpound: m p. [er ] S%HEPD ly %"mﬂ‘%ﬂ“mP@F’Y’[""{Z(‘P5’?"3’@5‘“'"!%“3"8" 2'29 day) |12. 88.

Found: C, 57.22; Hj 6. OBoseNg/kQZ 6q. Li kewmhisgon di
" N-[5-(2-{2-pi val oylramTo VACLEZSY & <
-6- yl}et hyI )t hi en; ?-\Tdra?qq oyl ]-U-glut e _-prey i
N[ 5- (2-4i val oyl am(ﬂno 4- 200 99 _ 210
hydr oxypyri do[ 2, 3- {] pyr| n- 6- yIlethynyT }f hi en- 3yl car yI'T-L-gl ut anat e.
40 EXAMPLE 7 " o4 a0
" N-[5-(2-{2- Ami no-44{hydroxyd05 6, 7, 8-t et rah§&r opyrildo[ 2, 3-¥Ppyri m di n- 6-yl } et
hyl )t hi en-2-yl carbonyl ]-L- glutamc Acid 45 A solution of 100ng. of
di methyl® ) Nis- (2-{2-am|no-4-hydroxy-5678-tetra-hydropyr|do[2 3-d]pyrimidin-6-ylJethylthien- 2—yl-carbony|]-
© N-[5-(2-{ 2- pL-ymaila@i¢lagdi no- 4- hydr oxy-5, 6, 7, 8-tetrahydropyrido[ 2, 3-d] -

; Il pyrimdin
ed from di net hyl

55
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pyri i din:6-yl }ethyl)thien-2-ylcarbonyl]-L-glutamate in 15mnL.
aqueous sodi um hydroxide is stirr
the pH then adjusted to 7.0 throu

S% @Eﬁmr@{ enperature

e careful addition

of 1.0 N
for 120 hours and
of 5.0 N '

hydrochl oric acid. The solid which formed was collected by filtration and

dried at [ERR] to[Vi

N- [ 51 2- {[2 am] no- y?n/ gy‘(mpgr%‘:?mﬁw %’R%ﬂ}'grgﬁ'ﬁaﬁmP‘§t’a$'°'2ﬂ19\9?— kil di n- 6-yl } et
hyl )t hi en- 2-yl car bor@dsymb!kgl ut am c aadnmhltlom p. [err] It*!grévm ng and
deconposition). N [err 00 VHE) delt 9.80 (Js, br, % (d, J=9
Hz, 1H)5 7.62 (d, =3 .md,zgjn,, 87 (¢ B 5 et ) V@?{sﬂ Hl), 6.04 (s,
2H), 4.28 (m 1 H, 3.1%8¥m 1H)12841P?n 3H) 236 (81 H . {2.02 (m 1
H, 1.83 (m 2H),|1.57 (ﬂ%‘ 3H_) E>|mlarl1ygprepared frorm/fb rrethy

N-[ 5- (2-{2- pi val oytammo=—2A=hydroxy="5,67 8- tetrghyth U[JyITUU]_Z 34d] - 55
pyrimdin-6-yl}et i\rlltur(’-@-yJ carbonyl]- LQ:?JI utamdte js 90

N[ 5- (22{ 2- ami no- 4- hydr oxy- 5, 6, 7, 8-t et r ahydr opyri do-
[ 2, 3-d] pyri @) dr[m626{2yh}ne{4mydlr§>fyk5re7$-tWaeambmy¢[2 S-d)p}rintidinye-gt)aioi)tion-R-yl-arbonyl}-L-

repr esent at glwtamiexger i nent ,
for this compound: m p.

the f
[err] (f

ol -1 ow ng physi cal const

oam ng) .

ants were obtai ned

NVR [err] 300 MHz) delta: 9.80 (s,

gr ’251(3@"]8'_22 I(-I(Zj Y §-1% l\hganon‘lratm\orsz rngb gld’dai[yraamﬂigtfg@n laﬁ)l 1 7) 330(?m 11::')')
3.36 (m 1 H), 2.65 (m Dgph mo/sy 42 rm%l‘m'b't'oz 1d (t, ﬁommz i 2H), 2.01 (m
1H) ~—1.84 (m 2H), 1.57 (mago3H). 93 4110

N-[ 5- (2-{2- Am no- 4- fydroxy=5, 6,7 §=tetTaydropyrrdof 2 -3=dfpyry m di n- 6-yl } et
hyl )t hizen- 3-yl car borpyl | - 1091I ut amile_aci d3can _bd nr enadr{‘&i simjyarly from

di met hyl N-[5-(2- {2-pi vaI o;ﬁbam no{4- hydrasxy- 5, 4, 7,8- @@

t et rahydropyrr do[ 2, 3=d]pyrim din-o-yl fetnyl )t ni en- 3-yl car bony
%@Lﬁs g‘?gletr&'\}ﬁi%&nh&% G bV ndy RS2 S fodygll  Of

0[2 3 d]pyrlmdln 6 yl }ethyl)thien-2-ylcarbo-nyl]-L-glutam

. EXAMPLE 8
N-[5-(2-{2-

(d. }é}?[ﬁ

tetra- h’?dropyrrd

[(ffél;elnaﬁo-

l]-L-glutamate

c acidis 0.0
N-[5-(2-{2-an.n

L ™X] LILLAZ lt] 1

men@aenmswf inqPiga

PR Foiiag®nistration PG i 7 di%h-

6-yl }et

hyI)fur2 yl ca

f bonyI bogengj/ugt am i

C aci @ inKibifibn010 u /L. Threx'[;.@_rr] pf

50

glutamic acid

55
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4- (2-{ 2- anfTmTO=—Z=hyyroxy- - 3 6-
yI} et Y1)t hipn-2-yl c hnnyl]-l gl ut an cidis 0 0756 ugl The lCso in
whol e cel |l huper,l eukeari a cel | i nes, CaBF- CEM off other OUOrpounds of this
invention aref1s as T(I)d Fows: [efnr] so 1 ng I' VO evaljuatl on %Héll nst vari ous
neopl asns pro 1 ; —
N-[5-(2:{2-an} no-4- hyoﬁroxy 5,6, 1 8-tetradhydropyri do[ 2, 3- dMPyri ni di n- 6yl } et
5
*hyl ien-2-y|-carbonyjg-L- gI ut am c aci gy 40 . 0,1@C3HED
o ynphosar coma-tthot-s—t At-ce: \I P—eae Y at-At-sti-attor—one uay/ Bose
ng/ kg nhi bition Toxicity 400 100
6/ 10 45 {e.) N-[5- (2-{2-amrno-4—hydrox32§)@7 8-tetrahydropyrido[2, 3-d]pyrrmlcygs-yl}ethyl)thren-2-yl-carbonyl]-L2 /10
100 4 Sutamicacid g 1/10 50 88
.0/ 10
CA-755 Adenocarcinoma tumors in mice:
(1P, daily administration, days 1, 4, 7, 10)
pu Dose mg/kg % Inhibition Toxicity
40 83 0/10
20 78 0/10

{f.) N-[5-(2-{2-amino-4-hydroxy-5,8,7,8-tetrahydropyridof2,3-d]pyrimidin-6-yl}ethyi)thien-2-yl-carbonyl]-L-



50 7“(b.)"

N-[ 5- (2-{2-am no- 4- hydroxy-5, 6, 7, Sprmmﬂmprldo[Z 3-d] pyri mdin-6-yl}et
hyl ) t hi en-2-yl -carbonyl]- L- gI utam c acid 55 EP 0 343 801 Bl 6C3HED

| ynphosarcoma tunors in mce: (IP, daily adm nistration, 10 days) Dose

n’g/ ‘T\ég % I?JS'('-1t¥.'io'idnQ(@nography in mice: (lPTEBﬂt anﬁu&‘ stétlon ,days 1, 4,7, 10) 100
6 / 10 1.56 j Uls\gs:mg_/m) % lnhlb|tl0n*U, t 07167_@' O)yLBty N
93 0/ 16p 10 (c.)) - toxic 10/10

N-[ 5- (2-Y2-am no- 4-1Tydl'UXg-5, 87 B=tet a-fTydropytTdof2; fpyrim din-6-yl}e
' bonyl 199 - glutlan i 15 %/18

t hyl )t hi en-2-yl - car yl] ani c_aci -1 6
Mel anoma tunors in|mice: (dP, daifly admi rééstrati ¢n, daysnt, 7) Dpse ng/ kg

;/ool nhi bition TOXT Ll ty A.1U a0 1& 937 3n0 5/ 104/5(%0
38 0 0/9 (d.)

N- [ 5- (2- { 2- afsi) Mbl542-fRrammiepcd/bygrogy-§.6. 88'@%%!9[1@9\(!'#@{%911]9&0]‘}@" -8-yQgthwithienicut- Wﬂv}'}' et
hyl ) t hi en- 2-gvteigpeidnyl 1 -L 25 glutam c acid C3H Manmary Adenocar ci noma
tunors in mce: (IP_daily admnistration, days 1. 4 7 10) Dose ng/ kg

% | nhi bi,§i on LX-1 Lung Xar@grbshytin/midé) (1P, daily administration, days 1, 4@, 10)

100 5 v/ ;kﬁ 20 % I - "f,])'rUU

0/{0/10 0Se Mg/Kg 9% o INNIDITION OXIH 10 §

90 _ 010 35 2.5 toxic 88 71

0/10 (e.) -

N-[ 5- ( 2-26 2- ani no- 4-vny.g‘.exf_°5_§_z_$~4 ot mﬂg%npyuwk, 3B ovriwildi n-6-yi et
hyl )t hi en-2-yl -carbonyl] 40 tamc a88d CA- 755 Aderfar ci ngma tunors

in mce: (IP, daily admnistration, days 1, 4, 7, 10) 45

7Dgse my/ kg (h)% ﬂSQ gtz)éoérﬁuhd)@hydroxy-a_ B% Bﬁdtrﬁ%dt@@yndom 3-d]pynmndm-8-$l}ethyl)thuen-2—yl-carlﬁ[1ﬁﬂ_ 20
glék

N-[5- (2% 2-ami no 4- hydroxy-5, 6, 7, 8-t et rahydropyri do[ 2, 3-d] pyri m di n-6-yl } et

hyI ) thi en-2- yI ) H-)Qg aammary Qenograpﬁy in mice: (IP, daily administration, days 1, 4, 7, 10)
Dose mg/kg % Inhibition Toxicity
30 40 toxic 10/10
Ty 20 toxic ' 9/9
10 96 510
a5 5 : 84 3710
N7 . . . .
(i.) N-[5-(2-{2-amino-4-hydroxy-5,6,7,8-tetrahydropyrido[2,3-d]pyrimidin-6-yl}ethyl)fur-2-yi-carbonyl]-L-
glutamic acid
“ 6C3HED lymphosarcoma tumors in mice: (IP, daily administration, eight days)
Dose mg/kg % Inhibition ' Toxicity
100 89 0/10
45 50 69 0/10
25 59 ' 0/10

G- N-[5-(2-{2-amino-4-hydroxy-5,6,7,8-tetrahydropyrido[2,3-d]pyrimidin-6-yl}ethyl)fur-2-yl-carbonyi}-L -
50 glutamic acid

55
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12 ° EP 0 343 801 Bl CX-1 Colon Xenography in mice: (IP, daily
adm ni stration, days 1, 4, 7, 1(};p D3assomBkg % | nhi bition
Toxicity 40 t oxi c’ 10/ 10 20
- 9/ 10 10Q.. 94 6/ 10 5
oq -~ 6C3HED nﬂéﬂosla@or(ugt hors in mice: (IP, daily administration, days, 1, 4, 7 |
Mqré-(z-{z-am o=t %UA el AR O f".'"lf\f?'f"ua‘?f YAl di n-6-yl et
hyl )t hi en-2-yl carb dﬂ??"‘E 9 gl ut ami c_ &Ipkibitog Toxicity | X- 1| Lung
Xenography in mce: (:th dai ly adm ni stgeati on, days l,os, 7, 1(Q) Dose ny/ kg
% | nhi bi tion 10 TOXT CT 40 toxXT T
8/ 8 20 20 100 10cf/10
4/ 8 10 5 98 97 0/ 8 (h.oo
N[ 5-(2-{2-am ho-4- hyd45oxy 5, 6, [, 8-Tetrgnydropyf1dol Z,3-aT py i di n-6-yl }et
hyl ) t;pi en- 2- yl earbomy g-a-c—a6+-d ography in
mce: (1P, daily adm ri|2§t rat | on, days 129 4, 7, 110) Do9¥0ny/ kg %
| nhi bi tion 0628 0Xi city 30 1 /1030
t oxi c 1011626 a6
9/9 10 K} N-f4-(2-amino-4-hvd 96 _ ... 5/10 35 o
5 5 {k.) N-[4-(2-amino-4-hy rgw-s678—tetrahydropyr|do[2 3-d]pynn@/nltbyl)é)ytyr)/II]-L-glutamlc acid
N-[5-(2-{2-am Ro=4-hydroxy-5 6 7 8-tetrahydropyrido[2, 3-d]pyrimdin-6-yl}et
w fur-2-yl-car b@:ﬂjﬁD]lymphosylroucIammrsacmde 4B, daily administration, sighdageylED
: hosar coma qunor P, mArsTratiom, ergn days) Dose
rTgrEg l'}/U ﬁ?«ﬁlfs}?g‘mg q’ﬁhnhlxltl&.r "‘I 1‘ \I 1k g y )
89 2 59110 45 98 5010
0/10 (j.) '
N[ 5- (2-{2-ani Eo- 4-hyd?dxy-5.6.F. 8-t etPahydroplyri do[ 228 d] pyrilvi di n- 6-yl } et
hyl )fzéjr- 2-yl -cg@rbon 50625 glutapc aci¢h 55 13 0/10
3.12 o 0110
(1) N-{4-[2-(2-amino-4-hydroxy-5,6,7 8-tetrahydropyrido[2,3-d] pyrimidin-6-yl)ethylJcyclohexyicarbonyl}-L-
glutamic acid
30
" BC3HED lymphosarcoma tumors in mice: (IP, daily administration, eight days)
Dose mg/kg % Inhibition Toxicity
) 35 100 22 -0/
/ 50 0/10
25 4 010
w© 125 18 0/10

45

50

55
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EP 0" 343 ‘801 B1 6C3HED | ynphosarcoma tunors in mce:

(0) .
adfipistranion. days L 4,7) Dose muiles oon o wrand ol Iﬁ N ) IIIII I
100 0/10 5 97
0/ 40" 2.5 Claims 98 0/10 10
1.2 0/10 0.625
1 1. A compound@,elfgeq_@m th? Rroyp consisting of a glutamic acid derivative of the formula:

N[ 4- (2- am no- 4- hydr oxy-5, 6, 7, 8-t etrahydropyri do[ 2, 3-d] pyri m di n-6-yl ) butyr

yl1]-L-glutam ¢ aci d 6C3HED | ynphosarcona tunmors in mce: (IP, daily
admi ni stration, eight days) se /kg %9 nhi b| t ion®
Toxicity 20 H I | 5
1/10 25 C\ , -CH,CH,-R O-/Cm{Cj_IfH&CHZCOR
Wr’ C
62 0/ 10 25 0/ 10

3.12 " ! H 0/10 (1.) COOR

N-{4-[2-(2- am'no4 ydropyri do[ 2, 3-d]

pyri m di n-6-yl) et hyl I ohe}€/carl§£)nyl }-L- 30 gl utam c acid 6C3HED

| ynphosarcoma tunors in mce: (IP, "daily adm nistration, eight days) Dose

ng/ kg s % I nhi Rt i on Toxicity 35
100 22 0/9 50 5
0/ 10 25 41 _ 0/10 12.5
18 0/10455055{144 EP O 343 801 B1 Clains 1. A
conpound sel ected fromthe N ctum st |,ug of a glyamc acidglerivative
of the feornula: [err] gy’ 15 I« for 2[err] 20
25 in which: L CH2CH2~R3-CNHCHCH2CH2COR

R4NH /\ CooR?

H
2

in which:
R! is -OH or -NHz;
R? is hydrogen or a carboxy protecting group;

30 R® s a carbon-carbon bond, alkylene of 1 o 4 carbon atoms, cyclohexylene, or
N
R5
35
Q H
40 Rt is hydrogen or an amino protecting group;

Q is 8- or -O-;
R® is hydrogen, chiloro or fluoro; and
the configuration about the carbon atom designated * is S; and
the pharmaceutically acceptable salts thereof.

2. A compound according to claim 1 wherein R! is OH and each of R? and R* is hydrogen.
3. A compound according to claim 1 or claim 2 wherein R?® is methylene, ethylene, or rimethylens.
so 4. A compound according to claim 1, claim 2 or claim 3 which is (S,S)-N-[3-(2-amino-4-hydroxy-5,6,7.8-
tetrahydropyrido]2,3-d]pyrimidin-6-yl)propioyll-L-glutamic acid or (R,S)-N-[3-{2-amino-4-hydroxy-5,6,7,8-
tetrahydropyrido-[2,3-dJpyrimidin-6-yl)propioyl]-L-glutamic acid.
5. A compound according to claim 1, claim 2 or claim 3 which is (S,S)-N-[4-(é-amino—4-hydroxy-5,6,7.8-

55 tetrahydropyrido{2,3-d]pyrimidin-6-y{)butanoyt]-L-glutamic  acid or (R,S)-N-[4-(2-amino-4-hydroxy-
5,6,7,8-tetrahydropyrido-[2,3-d]pyrimidin-6-yl)butanoyl}-L-glutamic acid.

15



[err] i's -OH or [err] [err] i's hydrogen or a carboxy prot :
30 [err] is a carbon-car gpp 3a018d1 Bal kylene of 1 to Almmﬁm "mm”“"l
cycl ohexyl ene, or 35 [err] 40 o [err] i s hydrogen or ar

protecting group is -S or -0-; [err] i s hydrogen, chloro or
fluoro; and Atqqep%%mcg@rnam gimab 6lgkm 2 Reciain Bouichdy (htE%amincetihyaroxsS.&7.84n
the*p’har nac &yehverapyrigolad-dlepiridin-6-vinererovithehiapic. asiq R L e e e ng
to claim1l \ﬁﬁé’te'é?"ﬁh{dé’PY’]d°1[%3‘d]E}‘l"‘&q‘m6 @EEﬂa"BY']"['@?‘?’]“C pdd-hydrogen. 3. A
conpound ac ord| to cl m 1 or

et hyl efle,” %Fgé’g% m ! c'a'ﬂ' % d"’"&é‘ o%)ﬁjésé% ‘I‘%"TXV ¥m 2

-6- hy roxy-
or claim3 \29@ roP Framino:
o&fn ].){ﬂ ldg?%%o hexano a c a

tetrahydropyr1 Ttrf ut amc acid or

(RS)-N-[34 3
t et rahydr opyr ?’gb£ﬁ$gb§m§f%§)r%}n# &grng "%’3'8& 5 cﬁbhex g1 4u%'¥3|1m c acid. 5. A
corrpound F.C Q0%HoRGha lRedrict] B diaimCe Q:'laml % &' cidich A Which 115 SPNA4(2-(2-amino-4-hydroxy-
(S, S)-N[4- @%7@%tﬁﬁ/d40p XN py mﬁ;d twhcyclohex-1-ylcarbonyl}-L-glutamic acid or (R,S)-N-
t et r ahy dr 0py4. pGRbERinca-H kg5 817 Blidira 3 23y firhicik-6 G136ty BloheR G lyRarbéhyi}-L-
(R S)- N[ 4- gidraai¥izom:- 4- hydr oxy-

, 6,7, & tetrahydropyrido-[2, 3-d] pyrim di n-6-yl)butanoyl]-L-glutam c acid.
EP 0 343 0% Bhpdiind decording DLuRihn aecadim2ngesio RElsai m 1, claim 2 or claim3

whiich is (S, S)-N[5-(2-am no-4-hydroxy-5,6,7, 8-
et hydropyrido[ 2, 3-d] pyri m di n-6-yl )penthnoyI ]-L-glutam c acid or

R S)-N-[3-(2-am no-5- hydroxy-
6, 7, 8 tetrahydropyrido-[2,3-d] pyrim di | ) pent anoyl ] -L-glutam c aci d.
7. A conpound according to claiml, Ia| 2 or claim3 which is

S

S, S)- N[ 6-(2-am no- 4- hydr oxy-5, 6, 7, 8-
etrahydropyrido[ 2, 3-d] pyri m di n-6-yl)hexanoyl]-L-glutamc acid or
R, S) N[ 3-(2-am no- 6 hydroxy-

t
(
5,
5
5
(

7,8 g . -
8 A corr:) tra uiy cﬂ' '"?%’ g, #.P%/[’E Pfca}'rg“"?W%ere\}%lgsf d¥(fg]§nand% tgmec aci
gy\(/:vlh Eﬁxa“-l éﬂg @i claind PO 991%' &%nahwbvﬂ]lsms%s SENf-BYZaftho 8 & M
) 4 :t
[
y
Cc
1

e g%, [T St Zatbom L qutame scd o O 1

o]
[
6,7, %tetm fanwo.
| ufani @ﬁ

2-{2-am no“ﬁkhydroxy 5, 6 7,8-tetrahydropyrido[2,3-d]pyrimdin-6-yl}-eth

i

) cycl ohgax alcompduid bdaevaniy Jo-diaim 9] Atk BbColdht H Slwheldin A0is hfiréyeRBRILNE -@ccording to
aiml or claim2 wherein R3 is R5 20 25 11. A conpound according to claim
, Cl absm 4. @& cofripauntn atEbrakdyetocdidim [1€ Ekiln 2 ®r biyieh 1y echail AS,§)-N-§6-(2-$2-amino-4-hydroxy-
5,6,7,8-tetrahydropyrido-{2,3-dlpyrimidin-6-yl}ethyl)furan-2-ylcarbonyl}-L-glutamic acid or (R,S)-N-[5-(2-
{2-amino-4-hydroxy-5,6,7,8-tetrahydropyrido[2,3-d]pyrimidin-6-yl}-ethyl)iuran-2-ylcarbony}-L-giutamic

acid. use in the manufacture of a medicament for

4-
I
I

N\

40 15. The use in the manufacture of a medicament for combatting neoplastic growth in a mammal of an
effective amount of a compound according to any preceding claim.

16. A pharmaceutical composition for combatting neoplastic growth in a mammal which comprises an

amount of a compound according to any of claims 1 - 14 which upon administration to the mammal in a

45 single or multiple dose regimen is effective to combat said growth, in combination with a pharmaceuti-
cally acceptable carrier.

17. Process for the preparation of a compound as claimed in any of claims 1 - 14. selected from the group
consisting of a glutamic acid derivative of the formula:
50

55

16



12. A conpound according to claim1l, claim2, claim10 or clai j '
(S, S)-N-[5-(2-{2-am' no- 4- EP 0'343 801 B1 m “ m Ull I““I
hydr oxy-5, 6, 7, 8- tetrahydropyrido [2,3-d] pyrimdin-6-yl}ethyl)t - *

ony] - L- glutanlc acid or (R S)-

N—DS (2-{2-am no- 4- hydr oxy- 5, 7 8 tetrahydropyrido[ 2, 3-d] pyrimdin-6-yl}-e
thyPTthlen 2-yl carbony] -L- gR tanic acid. 13. A conﬂound accor ing to claim
1, claim2 or claim10 whereiin [eHrH is hydrog én ﬁx -0-. #8355 14. A
conpound according to cl aij cl FmLZ or CHpS! ~&H $ﬁ032CH2C°R

(S, S)-N-I5-(2-{2-anino-4-N

5,6, 7.8-tetrahydropyrido-|
lutam c acid or (R Sk: N\
{ 2- ani no- 4- hydr oxy- B, §H7, 8- tgtrahygropyrldo[z 3-d] pyrinidin-6-yl}-ethyl)fur
an-2-yl gar bony] - L- glutanlc acid e in the manufacture of a nmedi canent for
40 15. The use in the manufacture of a nedi canent for conbatting

neopl astic gromh in a fanmal of an effective anount of a conpound
according to any preceding chglnr 16. A pharmaceutical conposition for

pyrlnﬂdTHHG yI}ethyI)fEPQﬁ 2-yl carbony]-L-g

conbatti ng neoplastic growthiin a whi ch conpri ses an anobunt of a
conmpounds according to any of clal 1 - 1 whi ch upgn adm ni stpation to the
manmal in a 45 S|ngIeNqﬁ' pFeC¢03e regimen ijs effectivd to conbat
said growth, in conbinati mnt a phqr cg%tn -géLbuuagca tagbencarrler

17 ~Process for the prepa |o of a d &s cl ai ndd |n any of clains 1
- 14. selected fro u cton of a glutam ccaoHd derivative of
the forl a: 50 55 EP 0 343 1 Bl * C L M S [err] 10 or 15
[err] 20 in which: [err] is -OHor [err] 25 [err] is a

car bon-car bon bond, aIkerne of l1to 4 carbon at ons, cyclohexylene, or

[err] 30 35 '"wmd‘ -S or -0- [err] i s hydrogen, chloro or

fl dth bou t d * S, d
e et FeC? |‘§/a§l%88|8?’§ SR oo PSRRI 55 r;’?eesohydlrgl ysing a
conpound of the formula: 40 45

R5
35 Q is «S- or -O-;
- \/ RS is hydrogen, chloro or fluoro; and

the configuration about the carbon atom designated * is S; and
the pharmaceutically acceptable salts thereof which comprises hydrolysing a compound of the formula:

40

50

55

17



50 55 17 ° EP 0 343 801 Bl [err] 10 or [err] 15 20 or a m
in which: 25 R, R3, Q ancERB34380ieBts defined here Iim&m m’@@“—!‘,““l
i s hydrogen or a carboxy protecting group; R4

or ap amino protecting group; and the configuration about the carbon atom

designated * is S at |east ong of R2 and R4 being other than hydrogen.
Pat enit anspr Uche 1. Verbi ndu ausgewt hft aus der Gr?lppe beste%end aus
G ut am nsaur ederivaten der Fprmels 135 > 9t R
0 ] 0 CNC. * &’é}@fz@fz&ﬁcﬁ%ﬁzmzcm‘
i WeT oX 4 > éoonz N . CH® R4NH
N 45 { R |l HC o H 0
0 50 o2 cC * Bl *
%0 czC-2cHRR mENH(:H 2on 4 e
~~~~CH3, | R4NH COOR2 H 55
in der: R -OH oder Nl—grl st ;
R1
| HH
15 /\ c ’\ -
' N~ |/ \ “ %* “
U | .l CH,CH,~R3-CNHCHCH,, CH, COR? '
X~ ' CH
RY'NET NN S §o 2 coor?'
20 H
or a mixture thereof,
in which:
25 R, R%, Q,and R°  are as defined herein;
R¥ is hydrogen or a carboxy protecting group;
R¥ is hydrogen or an amino protecting group; and
the configuration about the carbon atom designated *is S
at least one of R? and R* being other than hydrogen.
30
Patentan§prilche
L
1. Verbindung ausgewihlt aus der Gruppe, bestehend aus Giutaminsiurederivaten der Formel:
35
o rL
H H NI I
W C .. - - CHaCHy =R -CNHCHCH, CH, COR
“’ s ke
" CY
R4NH N Ny 2 | |
H
s or
Rl
50
/ \ iy i
/[\ | YCH,CH,-R -cw?:chchzcoq
C‘I
2
RYvn COOR?

55

in der:
R' -OH oder -NH ist;
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18 "~ EP 0 343 801 B1 R2 Wasserstoff oder eine Carboxyschutz

ei ne Kohl enst of f - Kohl enst of f - Bi ndungp oci4a@ofBHY! engr uppe mi tgmmnﬁllml““lml“‘

Kohl enst of f at omen, Cycl ohex- ylen oder 5 5

RS .{ 10 Q |st R4

Wasger st of f oBeWassprsiet ager pine Gerbaxysghuizanere ist ;75 Q-S oder -0- ist; Rs

Vassef st of f, BhPiay Keltestof=Kanlspstoftfiietung, @inAlyIBngiuPag M1 Bift Keigastoffatomen, Cyclohex-

Kohlenstoffatéﬁ?“ﬂés mt einem?* gekennzeichnet ist, ist eine

S-Konfiguration; und deren pharnazeutisch algzept abl en Sal ze. 20 2.

Ver bi ndufg nach Anspruch 1, bei der R Rind ein jedes R2 und R4

Wasserstoff ist. 3 VErblndung nach Ansprudh 1 oder Anspruch 2, bei der R3

ei ne Methyl en-, Ethylen- oder Trinethyle uppe ist. 25 4. Ei ne

Ver bi ndung nach Anspruch 1, Anspruch 2 er ‘ApSpruch 3, die

(S, S) - N-[;3- (2- Ani no- 4- hydr oxy- e

5,6,7,8-tetrahydropyrido[2,3-dj-pyrinidin-@-yi)propioyl]-L-gIutaninsaure

oder (R, S)-N-[3-(2-Am no-4-hy-

droxy-5, 6, 7, 8gt.et rahydropyri do[ 2, 3-d] - pyri m di n-6-yl ) propi oyl ] -L-gl utam nsa

ure ist. 30 B¢ V\Eggggtoweagmemdumg,og@g%,@p@@f uch 1, Anspruch 2 oder Anspruch

3, die (8 S) - b-blder20AE; no- 4- hydr oxy- 50 7

8-t et r ahydr opy¥ WasjertoB-Chlor pyer FIDbrping- 6- y1 ) but anoyl ] - L- gl ut ami nsaur e oder

(R S) - N-[ 4- ( 24diArKonfigurdtion \um das Kohlenstoffatom, das mit einem * gekennzeichnet ist, ist eine S-Konfiguration;

dro , 6,7, 8-tmt r ahydr opyri dof 2, 3-d] - pyri m di n-6-yl ) but anoyl ] - L- gl ut am nsau

re ist. 6. Ei deelhaimapeitisey) akrapthblelB2gze.uch 1, Anspruch 2 oder Anspruch 3, die

(S, S) N-405- ( 2- Am no- 4- hydr oxy- 35

5,6,7,8-tet% aH?f@ﬂ@pgﬂ?%é\[@"&bd]bepW RiriCdti ynd @inyadpsBiund MG YWapserstofflishit ani nsgur e

oder (R S)-N-[3-(2- Am no- 4-

hydr oxy- 5, & 7, 8‘““‘!‘@9 PRORARPRSVAP Y Q8T Anseruely 2 Birder R sine Metylany Sty iRARIPY Trimgthylentni

nsaure é%t 7 9rupRegt Vérblndung nach Anspruch 1, Anspruch 2 oder Anspruch 3,
(S S| h e oxy-~

g dgr (8R ts)e t I;\flg% Sé? dro (] bg@ad‘r X\jn E@-‘dgp;fp%?(lj(lmﬁaé:?\%%oﬁq Jder (ng)"ﬁ-gﬁg- %ﬁﬁ»

droxy-5, 6, 7, 8- t 3r05yr|ddr% *HV”“”&%WTP?$%¥%WT%E%5%8&||-L gl ut am nsa

ure ist..8.5 Vg Q'VQJEH&% ’}%&hméﬂr% ch% PrudRCE Lol ARBILE B, fo g?'N—[Q-?ZArﬁ?’o-@hydroxy-

Cycl ohexa- 1 .a'Tﬁltet Rdropytido py d))dﬂ OWE tﬁ\‘ﬂﬁgul'écgh RN ERinsaRFler

Anspruch 8, dH\% 58, 8- ataromyt Janidin’ X@ ¥i-doh tamlnsaure ist.
5,6,7,8-tetrahy ropyri do[ 2, -d] pyrl mdl n- yIIethy cycl ohex- 1-yl car bonyl ]

-L- gl utam e JEin€ V@n@ﬁﬁun@ Rasch) Anspruch 1, Anspruch 2 oder Anspruch 3, die (S,S)-N-{5-(2-Amino-4-hydroxy-
N-[ 4- (2-42- AFYB,B.G,84et|’ﬁwaI‘oﬁgﬂﬂo[5,3fil]-ﬁyriaﬁ(ﬁxﬁﬁ-il)@&yﬁlbﬁpygmtﬁiﬂ{\szur3- dder PIR;SHN-[BYPArBing/M-) €
“thy{) ¢yl ohex- fiydydxg-8)6/38mtlahydtopyr@iblaBaikpynmidit-@ylpsitanoyil-L-glutaminsiure ist.

7. Eine Verbindung nach Anspruch 1, Anspruch 2 oder Anspruch 3, die (S,S)-N-[6-(2-Amino-4-hydroxy-
5,6,7,8-tetrahydropyrido[2,3-d]-pyrimidin-6-yl)hexanoyl}-L-giutaminsdure oder (R,S)-N-[3-(2-Amino-4-hy-
40 droxy-5.8,7 8-tetrahydropyrido[2,3-d]-pyrimidin-6-yl}hexanoyl]-L-glutamins&ure ist.

8. Verbindung nach Anspruch 1 oder Anspruch 2, bei der R® Cyclohexa-1,4-diyi ist.
9. Eine Verbindung nach Anspruch 1, Anspruch 2 oder Anspruch 8, die (S,S)-N-[4-(2-{2-Amino-4-hydroxy-
45 5,6,7,8-tetrahydropyrido[2,3-d]-pyrimidin-6-yl}ethylcyclohex-1-ylcarbonyl}-L-glutaminsiure oder (R,S)-
N-[4-(2-{2-Amino-4-hydroxy-5,6,7,8-tetrahydropyridof2,3-d]-pyrimidin-8-yl}ethyl)cylohex-1ylcarbonyl}-L-

glutaminsiure ist.

10. Verbindung nach Anspruch 1 oder Anspruch 2, bsi der R3
50

RS

Q

ist.
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10. Veérbi ndung nach Anspruch 1 oder Anspruch 2, be! der R3 50
i st. EP O 343 801 Bl * C L EPb1343 s01181 Ver bi ndung nach ,mmmlul"m"mmm
Anspruch 2 odor Anspruch 10, bei det R5 Wasserstoff und -S- : *
Ver hiindung nach Anspruch 1, Anspruch 2, Anspruch 10 oder Ans%oruch I_1 d|e

(S, s) ‘N-[ 83 (\Qarl{@:lyng nach Anspruch 1, Anspruch 2 oder Anspruch 10, bei der RS Wasserstoff und Q -S- ist.

/;myrf;;fbgﬁg{ g %z;et I SRUILI92, 3o oML LAY Y SN o

o vty s %h,g& 2,0 Oogﬁf gﬁgi = ﬁg&"‘é‘? Lt e

Anspruch 1, W@ "_L'(?)t bei der R5 Wasserstoff und Q -0-

I st. ]nﬁ Y{t& {hgn Vrgar ﬁmﬁ}b&% DA ACAD 0L Kibbrobn 16 BSRIHF WassQEGH uTT RS- gD 10,

di e (s S)
hydr oxym ,19 anévaa%mamwwgmﬁ[ﬂ AaflicnPY Lidh Alsplod ¥, )8 9) N oS8 bo

nyl]-L-gl ut SR8, ?B-tetr @rrop rido[2,3-d}-p nmldm-s-yl}ethyl furan-2~ylcarbon l]- lutammsaure od r
(R S)- N[ 5- () Ry 610867 oo SR SR @ﬁf ga" FaBy T i M dl n- 6
-yl | et hyl )fuy@;bbay;]-ly aaﬁ.kgamgl,s} L-gl'ut am nsgure i st. er wendung bei

der Herstellung el nes Medi kaments zur Bekdnpfung des neopl ati schen

Vachst uwgs 1b.Nvdeiasrgibai dir HerGtelBy cifdsi Mddikbiiant AdBekempingades WeplhaiisdRbagachaeis in

i rgendei nem Mamhaia mij@merdteiventViengd Giner WardintiRg @athiirgendeineh emivngenF@sachy zur
Bekanpfung des neopl asti schen Wachstuns in Manmmalia, die einen Anteil einer
Ver brhdungé.ngfemazeugjeshe uspeimensbizung\ag (Rekiripiing. des secpléstiscrioh Wachstudisein ieoimald)
Admi ni st rat i g eioan Mateiresinen Verhingiing zrath irgaideinelvk derf Arshdicei & rhisn dre enthdlf aliet pagh

i st, de&8 besttniustaisipgiNammalia dwizein ader dehrfachdodierynaen pifeiiviielz dagtbiesagte Wachstum
akzept abl en TFRageraien ©F pipgm phamirerdipghiakaeptabign Trigermatanipley boldmpleRyr st el | ung

ei ner Verb| ndung nach Il‘ﬁgndEI nem der Anspriche 1 bis 14 ausgewdhlt aus der

G uppe, Yasiahier &y Sergieling ginerQindengrnaghiaspdeinem dF’o‘F'}?%‘PChGZSb‘W ausgewdhit aus
0 der Grupgp. §pptehend aus Glutamins3uresipiiyaten fgr EOE%b CH- R3- CNHCHCH2CH2COOR2. 4N
NH # COOR2H35orR1HH4o ~~~~~~ c H
* a"2 N V UCH2CH2- R - CKHCHGH2CH2COH HZ\ N
COCH 45 }( 5 H ; i i .
_+CH,CH,-R —cnu?ucazcnzcon
30 _
L k 1 T ~u COOR?
CH
2
rhvn T Nn”” N -
35
N\ or
Rl
“© o] o
/ '\ u
| e, cH,-R3 -cmxcxcuzcazcon
_ CHy l
COOH
45
in der:
R! ~OH oder -NH: ist;
50 R3 eine Kohlenstoff-Kohlenstofi-Bindung, eine Alkylengruppe mit 1 bis 4 Kohlenstoffatomen, Cyclohex-
ylen oder
RS
_ Q

20



in def: R -OH oder -NH2 ist; so R3 eine |
Kohl enat of 2t oen, - Oyel ohex- yi'en' oter Fe gg o Pre Mt 1 b'Hllﬂl”"lllllllHlllllHIII |

0 200 EP 0343 801 Bl ist; Q-S- oder -0- ist; R5 Wasserstoff, # odtler*
Fl ugr;, und di €%onf i g ation umdas Kohl enstoffatom das mt ei nem *
gekennhzei chnetQ i der %t's el ne SéKong%guratl on; s und deren

T, U
Eg?;ren?z\egtol ¢ dle\g ?gﬁratnon um dasa&oh‘gnstoﬁat%mfj}ﬁ% mi e(ljnrer%l %gk%ngelgﬁgt lxelrstbelmg o%fuguratlon
g R3- CNHCHCH? ungeglg% E zeutls akzeptablen Salze, “QPORZ R4In1| NH ’ _ N N ARC
5 Hor 20 Rl | olyﬁ er Verbindung de~r(!)=orm : 0 25
| CH2CH2- R - CNCHCH2CH2COR R4 NH < N
N C2 10 r1COOR2 H 30 odler eineyM schung davon unfalt,

indt R, R3, O udn R5 w e ob’an de& g\aert sind; R2 sserstoff der ei ne
Car boxyschutzgruppe i st; sserégoéﬁ .ogﬁ)r_cﬁk & cATIR0 'zgruppe
ist; und die Konfigurati orN S o nsgof f at os2 ekenrzei chnet

ist, ist eine S-Konfiguratjo w? i gst elhs\eunes von R2' u;@dRRZl anders al s
Wasserstaff ist. 40 l\\ P ' CH,

4 "'\r

R* NH "N N~

- H
\/
or
20
rl
{ H H

.H
NN 1 T

*
2 | ‘ I \CHzcxz -R3-CNHCHCH, CH, COR?'
N cH
RY'NE TN NS Sy 2 coor?'
H

30
ogder eine Mischung davon umfaBt,
in de
R', A%, Q udn R® wie oben definiert sind;
R? Wasserstoff oder eine Carboxyschutzgruppe ist;
35 R* Wasserstoff oder eine Aminoschutzgruppe ist; und die Konfiguration des Kohlenstoffatoms, das mit *
'\/. gekennzeichnet ist, ist eine S-Konfiguration
wenigstens eines von R? und R* anders als Wasserstoff ist.

45
50

55
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45 50" 55 21 Revend| cations 1. Cbnbos6 choi si dans le gro
d' un deriv6e d' acide gl utam que de IEIOOMGN Bl M'ug"m",ﬂ,

0 010 '4N~KI~ CCN 'CH2 CH2 -R3 - ONHCCH. 2
| g H COOR2 HH | sS~~~~~~~~~~~~~~~~~~~ 15 ou
C & Revendications 0 0 20

o~ H i Il R CH H2-R - C3CEHCH C- K2COR2 R4ANH
NK NE 1. Composé chmsn dans le groupe constitué d'un dérivé d mtqqu% dg fgqaule aquel l e R

represente -OH ou -NH2; R2 est de | ' hydrogene ou un groupe protegeant |a

foncti oh carboxy; 30 : est une |iaison carbone-a-carpone, un
groupe al kylene de 1 a 4 at] gegcarbone cyclohixylene ou 35 Q40 R4
est de |'hydrogane ou un gr upe t egea fgnc

represente -S- ou -0-; 35 &‘L hyd? Eﬁ aun ragic ZEgﬂéag)(njfluoro
, et 45, | a configuration g tour Eé‘hxatone de carpggg2marqué d'un
ast6r|sque est la confga\uatl ses sel s pharnaceuti quenent
accept abl es. 2. Cothos |Naﬁ ﬁzfevéndlcatlon 1, dans lequel R est un

groupe -OH et chacun de R2 et- R4 gst de |' hydrogene. 50 3 Conpos6 suivant
|l a revendication 1 ou 1a revendication 2, dans |equel R3 est un groupe
nmet hyl bge, 6t hyl ene ou trinethyl bne.

ou

o r
~ | HE
/\ _ C\ . .H
20 N Y C: “ * ll
: t | ¥CH,CH,-R>-CNHCHCH, CH,COR?
4 ,J<; _ CH, |
R4NH N N7 CooR?

25

dans laquelle
R! représente -OH ou -NH; ;
R2  est de hydrogéne ou un groupe protégeant la fonction carboxy ;
30 R? est une liaison carbone-a-carbone, un groupe alkylene de 1 & 4 atomes de carbone,
cyciohexyléne ou

sy

40

R* est de I'hydrogéne ou un groupe protégeant la fonction amino ;
Q représente -S- ou -O- ;
R° est de I'hydrogéne, un radical chloro ou fluoro ; et
45 la configuration autour de 'atome de carbone marqué d'un astérisque est la configuration S ; et
ses sels pharmaceutiquement acceptables.

2. Composé suivant la revendication 1, dans lequel R est un groupe -OH et chacun de R? et R* est de
I'hydrogéne. '
50
3. Composé suivant ia revendication 1 ou la revendication 2, dans lequel R® est un groupe méthyléne,
éthyléne ou triméthyléne.

4. Composé suivant la revendication 1, la revendication 2 ou la revendication 3, qui est 'acide (S,S)-N-[3-

55 {2-amino-4-hydroxy-5,6,7,8-tétrahydropyrido(2,3-d]-pyrimidine-6-yt)propionytl-L-glutamique ou {'acide
(R,S)-N-[3-(2-amino-4-hydroxy-5,6,7,8-tétrahydropyrido~{2,3-d}-pyrimidine-6-yi)propionyl J-L-glutamique.

22



Fovendrcati on 5. qui “eet | acide (Swn oiaoosmr o o O | fllllll IIIIII Il I
(2- am no- 4- hydr oxy-5, 6, 7, 8-t 6t rahydropyri do[ 2, 3-d] - pyri m di ne- 8- yF) pkopt *

|]-L-glutam que ou |'acide
(R R -N-[ 3- §2- Gamaaes iva) i igyepdicatien 1., iprevasdieating 8 P [3ypeeriaation, Bagi pstigaidernPar Hé“
-yl ) pf opi onyl a'_’[“" Y APy Hfe B-ttpmhydronyrisiof2id-piimmidiper6-g)ou bglgleq &H‘E fa&'de

revendi cati on &SHNIHEAMuY |'Uﬁ‘ﬂ‘yo"hsQaﬁhaﬁy‘é(“?"é%[ﬁa'd@,%"f“ﬁ'ﬁe§’ ')b&ﬁfwy Lroftaniaveye
(S, S)-N[4

(2:ami no- - fy M er) eetonsatn s et sl el A R
](RL S?l K;E ‘F‘T ?;e %X rﬁ% 5-h ?/rogy 566 Z/8 gtr?hg?ro%mdo- 3-d] >P[ynr(rilme Syl?fergfnoyl] =L~ r%lu Cfamn%ue
yl ) but anoyl lp- LCo osbt Sbfl Werevendicdion quﬁ?&@cai.w, Y30k révana.amrhd h& %&meadel(s s}-R-g6-
revendi cgpion aﬂﬁh'\oJ4 <§r§>& Mdh?d?o ridofB.4-d} ?jmuﬁm@@iﬂ Exah & ou lacide
(2-ami no-4-hyd ah@m-[ ( no&-ﬁy%iya&wﬂé @Ry [33@1}py%nﬁhérb-dmﬁ%n@n}{_| S8R0y
| ]-L-glutam que ou acid
(RS)-N-[3- (2 acanwasésuhy,d fla@é%n&cﬁorﬁ 8o 1aGbveAdigatsnan Yirs daduél 43 3stdd Gryflide Ry cldher G+ Y
I ) pent anoyl ] -diyigl utam que. 7. Conpos6 suivant |a revendication 1, la
revendi cakion 2 ou |la revendication 3, qui est |I'acide (S, S)-N[6- 10
(2- am no- 4- sy de@appsébsuiyant |Breteatiicaityy o nopyandicaip 2 8u B3evpydidatianct, ne e§-'gdideN 8.5 ANDY |
] - L= gl ut am que2-{@&amint-4-hydrake-5,6,7,8-tétrahydropyrido-[2,3-d]pyrimidine-6-yl}éthyl)cyclohex-1-yicarbony!}-L-
(R §" N- [ 3- ( 2- glutarmigueceuhiadifia (8/S)N-16-(27{ 2Bair@t 4 herthp i BghT8- 16 tiahy firepyBdalid. pelpyrimidiierfied 6 -
yl ) hexanoyl | - Létbyjfyeiobexi iopirearbaay!-Comtproiad- sui vant | a revendication 1 ou la
revendi c&#fion 2, dans |equel R3 est |e groupe cycl ohexa-1,4- diyle. 15 9.
Conpose sui J&nEompasé suiyan i revendiesfions ou I revengisatian 2ztensipque! 5195 ud 9B ndi cat i on
8, qui est lacide (S,S)-N][4-
(2-{2-am no-4-hydroxy-5, 6, 7, 8. t6trahydropyrn§o [ 2, 3-d] pyri m di ne-6-yl } 6t hyl
)cycl ohex-1 -yl car bonyl] L- gl utam que ou de
(R S) - N-[&- (2-{ 2- ani no- 4- hydr oxy- 5, 6, 7, 8-#6t Ay dr opyri do[ 2, 3-d] pyri mi di ne-
6-yl}- 6thyl)cycl ohex-1 -yl-carbonyl]-L-gutamque. 20 10. Conpose sui vant
|l a revendication 1 ou |a revendication 2, d@nis |equel R3 est un groupe R5
25 30 11. Cpnpos6 suivant la revendication 1, la revendication 2 ou la
revendi capion 10, dans |equel RS est Mhy' ?bgbne et Q repr6sente -S-. 12.
'Conpos6 sui Mangorkdsd SR G¥bhdRitioch: 1, 1 rdvEndRRSh 338U RMevndidafior’ RY BRHA! 16! BN estO
ou | a revendi cayamgend & Q Rpkseal -s-. est |'acide
(S, S)-N[5-(2-{2-am no-4-hydroxy-5,6, 7. 8- t~trahydropyr|do [ 2, 3-d] pyri m di ne
-6-yl) thyl) i Gsmposk stiveranbeusnbitatibn @) 1alteténdGhtdn @Lia levaiicaidn 10 ou la revendication 11, qui
(R'S) - N- [36- ( 2- ¢s2 1'auiden(S:S N5+ AF{2XiyinG-4-Bydfoxg-5l6i8rtéthay ptk appridoH 2B {RyrihidiHe-6-y}éthyl)thién-
pyriim,di ne- 6- y2-Yicaftiohyi]-)-ghitarcigue2euy tatiee IR1SHN-I5-(2-{23amitcedrhyeftogy-5.8. 38-16Canyopyeido[2,3-d]-
suivant |a revmﬁutidma-ﬁiyl}féthjtl,)thiétazvlear@nﬂ]-Ieaotbminuez ou | a revendication 10, dans
| equel R5 est 40 "hydrogene et Qrepresente -0-. 14. Conpos6 suivant
1 a revendi c48i Gnmposé $talaﬂté¢/é¢velm0h;atqnoh 12 rewendication @ /enidi rexendiestion] 9, daygi lequel R° ost
| " aci de (4%, S)- lmydrogene et Q représente -O-.

hyi )1 ur anne 18- Gaes dyﬁl it Tk S B g o 164 & ASLSTOOMC

A R e e Sty

arique.

15. Utilisation, dans la préparation d'un médicament destiné & combatire une croissance néoplasique chez
un mammifére, d'une quantité efficace d'un composé suivant une quelconque des revendications
précédentes.

50

16. Composition pharmaceutique destinée & combatire une croissance néoplasique chez un mammifére,
qui comprend une quantité d'un composé suivant l'une guelconque des revendications 1 & 14 qui, par
administration 3 un mammifére selon une posologie impliquant une dose unique ou multiple, est
efficace pour combattre ladite croissance, en association avec un support acceptable du point de vue

55 pharmaceutique.

17. Procédé de production d'un composé suivant I'une quelconque des revendications 1 & 14 choisi dans
le groupe comprenant un dérivé d'acide glutamique de formule
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'1& Uilisdtion, dans | a preparation d' un nedi canent destin6 a conbattre une .
croi ssance n6opl asi que chez un mange bea®goriBune quantite efuIH m gm””m
conpose suivant |'une quel conque des revendi cations pr6c6de aia e
Conposi tion pharnmaceuti que destin6e & conbattre une croi ssance n6opl asi que
chez un manm fere, qui conprend une quantite d'un conpose suivant |'une
quel’conque des revendi catiomst 1 a 14 qui , par adm ngstration agun manm fere
sel on une posol ogi e inpliquant urkg Wlose uni que ou il tiple, esf efficace
pour conbattre ladite croi ce @Q\as§o@ﬁg@ﬂ@ﬂR%ﬁeKHGMCBypHQCORQCceptabIe
du point de vue 55 pﬁhrﬁac ti quec y7. Procede de prodyction d' un
conpose suivant |'une quel conq des tevedhdi cations 1 @QR“choisi dans |le
groupe conprenant uRrhﬁj}?u\Qi\g/a 'dt?,gq:%zam' gue de fornule 23 EP O 343

*

801 Bl R1 0 0
* CH2CH2: R3- CNHCHCH2CH2COR2 | H B - COOR2 RANH / N /KN .
cH2 H 18 ou RL 75 ~~~~~=~~ H

*  NNCH2CH2- R3- CNHCHCH 2CHW2COH H2N ~~~CH2

| OO 20 dans | aquelle R1 représente -CH ou -NH2 25 " R3 est une

cycl ohexyl ene ou RS 30 35 rgpresente 2S- ou -0-; .R5 est de

| i ai son car bone- a-carbone, up grqg%,g al kylane de 1 a 4 atones de carbone,
| " hydr ogbne, un radi cal qhtié.r'b\ \uero;' et la con,i guration Eut our de

| " atone de carbone design6 parl n ast rvegyecrsirBacrpblicgueat g S o et de
feurs”sel s accept abl es du Qoi ntj de vuggghar cobuti que, lqwzco rend
| ' hydrol yse d'un cqqmse’ WNor R 40%45 COOH
20 H
dans laguslle
R représente -OH ou -NH; ;
25 R3  est une liaison carbone-a-carbone, un groupe alkylene de 1 & 4 atomes de carbone,

cyclohexyléne ou

r®

30
g

Q

L)

35 Q représente -S- ou -O- ; ,
| RS est de I'hydrogéne, un radical chloro ou fluoro ; et
la configuration autour de I'atome de carbone désigné par un astérisque est la configuration S ; et
de leurs sels acceptables du point de vue pharmaceutique, qui comprend I'hydrolyse d'un composé de
formule :

45
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50 55° 24~

31

g

C2 Y COOR2 20
formul e dans IaquelRé R, R3, Qet Rs sOnt tels qu@ d6finis

, CH2CH2- R

conpase6s,

-dessus;
pr ot ~geant

R1

| a fonction carb

0 0 | CH2CH2- R3- CNHCHCH2CH2COR2 R4 E
H ou d'un nel ange de tels

R2' } H H est de Ihydr?g nexou un gflouge
' 'Cc_  .-CH,CHeB -GNHCHRY CHgBRAR ou un

% configurati SR°8" |'un au noins

gr oupe pfotegeant | a fonct¥6n amfno ; gb‘la configuratién aytour de 'atone

de carbone desi gne par un Eg:drd que e
de R2 et R4 represq{ﬁ%;/a

25

10

15

25

30

35

<40

50

55

£hase _que2de | rhydrogbne. 30 35 40 45 50 55
N TN
H
ou
gl
| HH
c .H 0
NN ey . i
| A N CH,CH, ~R3~CNHCHCH,, CH, COR? '
~ ! CH, -
RY'NH T NN > o 2 coor?"

ou d'un mélange de tels composés, formule dans laquele :

R R} QetR®  sont tels que définis ci-dessus ;

R* est de I'hydrogéne ou un groupe protégeant la fonction carboxy ;

R* est de I'hydrogéne ou un groupe protégeant la fonction amino ; et
la configuration autour de I'atome de carbone désigné par un astérisque est la configuration S,
I'un au moins de R? et R* représentant autre chose que de I'hydrogéne.

'.H

25

x\

ovoobbacma | TOEEE N L U!""I ﬂilitﬂm mym



