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 :1997/L GLUTAM C ACI D DERI VATI VES This invention pertains to
derivatives®of L-glutanic aciid which are antineopl astic agents, to their

preparation ahd use, and to internediates useful in their preparation.
Background of the Inventlon The folic ' acid antinetabolites
?h pot Has B in (also known as  10-nethyl am nopterin

or antlneoplastlc agents These conpounds inhibit -
enzyna |nvoIV|ng G 2 2 folic acid.

Anet hopterin, for exanple, inhibits dlhydrofolate reductase an enzyne -

necessary for the rege.ﬂt ﬁerﬁwa&fgntsg?@gxggofg a&gri_ ey gLy g of ﬂ-giﬁt?mlc

- whi-ch is formed during e conversion eoxyur i ate to thym -
by the enzyne th?ﬁiéyN@ﬁ@&nﬁﬁ%e@ﬁ%éﬂeQPh%$tH%rP989F§es§ﬂ #Qﬁ#% BEPEa§h§1°n

am nopt eri nghaveap@efiséynhhastadcdneaembashedsagsabil "ehabReiteprepaPafion.
t hese are conpounds in which a nethylene or nethylidene group oc- cupies a

position in the nolecule normally occupied by an imno or nitrilo group
respectively. These,derivatiyes, haye varying degrees of antinetabolic
activity. 10- L 2V active (Sirotak et al., Cancer
Treat. Rep., 1978, 62, 1047) and 5-deazaam nopterin has activity simlar to
t hat of anmethopterin Th&ayl feléc alagid. @ntiméteiolites3, a8in¢pserin and

8, 10- Di deazaanin9§g§85§t5§aﬁep0 48810 BfoAft 1 WS (U1§~mgeﬁﬁﬂﬁmyﬁo terin or

4,460,591) and 5 eazaam nopterin exhibits activity agal st nouse
L1210 | eukeni a (WﬁﬁhEFrQFateh 4%2e?6§98?°9€h§ﬁ%° PgERtss,  Fhese compounds

10- Deazaf ohpc aCLﬂhlBﬂtt f&ﬁﬁﬂl&la&énv&m\i@nao mmﬂ:e@nhe&ewo\mhy deriva-
(Struck et al., 25 pbedodMeN sc192ta. 14 a088oR08r &5 9°882" Uidep £ Yinh i
only weakly cy 6Y8§| Goacic. prerin, mple, i its
dlhydrofolate redu;tase, an enzyme necessary for the regen-
eration of tetrahydrofolate from dihydrofolate which is
formed during the conversion of 2-deoxyuridylate to thymi-

15 dylate by the enzyme thymidylate synthetase.

Other derivatives of folic acid and aminopterin have
been synthesized and tested as antimetaboiites. Among these
are compounds in which a methylene or methylidene group oc-
cupies a position in the molecule normally occupied by an

20 imino or nitrilo group respectively. These derivatives have
' varying degrees of antimetabolic aétivity; '10-Deaza-
aminopterin is highly active (Sirotak et al., Cancer Treat.

Rep., 1978, 62, 1047) and 5-deazaaminopterin has activity
similar to that of amethopterin (Taylor et al., J. Org.

25 Chem., 1983, 48, 4852). 8,10-Dideazaaminopterin is reported
to be active (U.S. Patent No. 4,460,591) and 5,8,10-
trideazaaminopterin exhibits activity against mouse L1210
leukemia (Yan et al., J. Heterocycl. Chem., 1979, 16, 541).
l0-Deazafolic aéid, on the other hand, shows no significant

30 activity (Struck et al., J. Med. Chem., 1971, 14, 693) and
5-deazafolic acid is only weakly cytotoxic. 8, 10-




-2 #€azafolic acid i s onl y marginally effective as a di hydro- fol ate

" reductase inhibitor (DeGaw et al., "Chem.stry and Bi-ol ogy of Pteridines",
El sevier, 1979, 229) and 5,8, 10- tri deaz&f6lic acid al so shows only

mar gi nal activi tB/_ agai nst_nouse L1210 | eukem a (Catis et al., J. Med. _
Chem, 1977, 20,Didgrpgafolic @Rarid deaniy mAnginallymffective as a dihydro-

5, 10- di deaza- 5, 6gchdke t PbAABYESE2THHIY IR (D heyy, O '
5, 10- dideazafolic aceid derivatiyves ar"e'1 re ogt%%ia%{/ 'Ie'tgéﬁaolf et gféﬂﬁ%‘é&'%gdand
Chem, 28:7, 918¥AA%Y cPefhorddines’yi ftizavier, i A92R¢i A?Peraddns B0 10-
9} ut2 an c ac iRd_ detrﬁatfaiz@ﬁomc tdwid ca%m& as'rhdaz.i, _[cﬁu[]g éﬁ&dﬂ'ﬂﬂh %imd'? Viddithst
0 to 5; is Vi oxymet hy) and «Z is hydrogen or an t aken

t oget her ar® netm%%ﬁzeg%ﬁiﬁw%"%n{?%?ﬁ E4vAdrog N1 3 Tcidl-
pro- tecting grdi®3land t BelOoeDidgarzaaminopherint hend arsh@o-al ideatas+s) et 20 -
* is L, and trme&gﬁygqygyg'ﬁiu ACGEPt ablgssal t5. g her =33 ..1he _
conpounds of Fornul a |na.l |c%?£eac%'of Réﬁgnd %‘elts h§§%€8§ﬁ?n§ﬁ8;t he 3+10

salts thereof, #&€errairdds #ri¢ derivatives are reported by Taylor et al.,

J. Med. Chem., 28:7, 914 (1985).

10 Detailed Description

The invention pertains to glutamic acid derivatives of
the formula:

OH
N— Z 0 .
15 ' ‘]: E *
HoN=\ / (CHz)n-I NHCHCH, CH, COOR3 (I)
N R COOR?2
NH> :
20
in which
n has a value of 2 to 5;
R is vinyl or hydroxymethyl and Z is hydrogen or R and
Z taken together are methylene:
25 - each of R2 and R3 is hydrogen or a carboxylic acid pro-

tecting group; and

the configuration about the carbon atom designated * is
'L; and | '

the pharmaceutically acceptable salts thereof.
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agent's; the conpounds of Formula | in which each or -both of R2-and R3 are
carboxylic acid protecting groups are chem cal intermedi ates useful in the
preparation of the former com pounds. -TBe-conpounds of Formula | are shown
in the 3,4- dehydro-2haydoappuh@smdtuiFermiula iD iRUGRIChi eaehuids K2 Ugnav R

th d F
514 dehydr o- 4- ny8r SYARSTRR) ARG IR SAT e thEFREYponiPR ABRLREPRIBFELC
is used throughagentst hthespempbundsl of, Formodang drdensiicindedadintor rbekdt hot

case such incl UQBS?EH erBayl-g ﬁfﬁ ﬁg?ﬂ: 959? f Bfﬁﬁecl:g%gg egi‘@ﬁﬁé OQr% NEh&fESal

t he pharmaceuti cal acce

non-toxi ¢ Fet al 1nﬁmedh?gﬁﬁ &ﬁ&fb‘ébsltq tEhe dPrepeYR HHPB aPEs the diPrper opom-
exanple the sodpshdspotassium lithium calcium nagnesium alu-

m num zi nc, amonium trinethyl anmonium triethyl amoni um
trlethanolannnnlun1 pyridinium substituted pyridinium and the |ike. The
conpounds can be pre'pheecbdmpdmt&slymsf'otmala 6 are shown in the 3,4~
di am no- 4- hydr oyy IN L+¢g) deLi

-4- Jerr] in vvhf‘c %ié?hgo Yééfégq’ err :llgtt ;e’\s‘:%%oéeqd'% ?& ¥Wqum
car boxylic acudetbtébeuﬂgrgeaapndan@ #(31) oo RFeempoundsief | ned above.

Prot ecting groups enconpassed by R2 and R3 and reac- tlons for their

renoval agg described, ﬁor exagple, in

H2N-<\ - > HZN-<\N - / -
 _

15
2
For convenience, the 3,4-dehydro-4-hydroxy form is
20 - depicted and the corresponding nomenclature is used through-

out this specification, it being understood that in each
case such includes the tautomeric 4 (3H)-oxo forms.

The invention includes the pharmaceutically acceptable
alkali metal, alkaline earth metal, non-toxic metal, ammo-
25 nium, and substituted ammonium salts, such as for example
the sodium, potassium, 1lithium, calcium, magnesium, alu-
minum, zinc, ammonium, trimethylammonium, triethylammonium,
triethanolammonium, pyridinium, substituted pyridinium, . and

" the like. |

30 The compoimds can be prepared by hydrolysis of a 2,6~
d1amino-4-hydroxypyr:.m:.d:.n-S-yl-L—glutamlc acid derlvatlve
of the formula: -
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"Protective Goups ih Oganic Chemstry", Plenum Press, Lon-. don and New
York (1973); Geene, "Protective Goups in Oganic Synthesis",- W-ley, New-. -
York (1981); "The Peptides", Vol. I, Schroger and Lubke, Academ c Press,
London and New York (1965); in ..Methoden der organi schen Chem e", Houben-
Wyl , 4th Edition, Vol. 151 rg Thiqge Verl ag,. Stuttgart (1974).
Carboxylic acid protectin grO}ps can be ple, esters
conceptual |y derived & 4% GRINE, (II)

i ncl udi ng ‘téiose branched Mn th t hosle whi ch” are
substituted with one of no¥e=e€o- matic Ryrosps—such LROQRfenyl, or with hal o
or alkoxy e.g., nethyl, ethyl NH2butyl, benzyl, 4-nitrobenzyl, diphenyl -
met hyl , nethoxynethyl and the like esters Sllyl esters such as
trinethylsilyl al so cém Wbichpleaghd. offhB2hypamdolB3i §si theorsame cdratdiffiensnt
‘tenper at ur ut i g,ﬁpg, q S ch far agRhe.p @
aqueous alkal i rr%at aﬂr r%mu gl-.i o%ﬁ%éﬁlfl&a ﬁr g prag?engé e%< gn%/\l/at%rgre as
n sci bl e or gani &6t taRYN®r as net hanol , ethanol, tetrahydrofuran,

di met hyl f or mam de, and the Iike or an acid as for exanpl e triflouroacetic

Ghus tamte sait and TEed eﬁd??gﬁ%rec.'”' ReBre, N He: it 51 A eac-
t hrough aci di fi cekons \ﬁotl‘n theurexmm‘eal acete cdescaibed,- 5foFheexagupile ngin
products gener a"‘?&@éé‘cﬁ\)’ét@éédﬁ o dE ddriic Chens fréﬁ'e $id BT, -
of Formil als'll ca:inonbe Fx)'ineDl%Lsd Ygr]gou&; n ;a %geeggn "Lrgggctg{rgu lGaroxg_ls in
'
Organic Synthesis", Wiley, New York (1981), "The Peptides",
Vol. I, Schroder and Lubke, Academic Press, London and New
York (1965):; in "Methoden der organischen Chemie", Houben-
Weyl, 4th Edition, Vol. 15/I, Georg Thieme Verlag, Stuttgart
20 (1974). CcCarboxylic acid protecting groups can be, for exam-
ple, esters conceptually derived from lower alkanols of from
1 to 6 carbon atoms, including those branched in the l-posi-
tion and those which are substituted with one of more aro-
matic groups such as phenyl, or with halo or alkoxy:; e.qg.,
25 methyl, ethyl, t-butyl, benzyl, 4-nitrobenzyl, diphenyl-
methyl, methoxymethyl, and the like esters. Silyl esters
such as trimethylsilyl also can be employed.

The hydrolysis is conducted at normal temperatures uti-
lizing aqueéus acid or base, such as for example, an agueous
30 alkali metal hydroxide, 6ptionally. in the presence of a
water miscible organic solvent such as methanol, ethanol,
tetrahydrofuran, dimethylformamide, and the 1like, or an
acid, as for example triflourocacetic acid. When base is_
used, the product is initially formed as the dicationic glu-
35. tamate salt and can be readily precipitatéd by adjustment of.
pH, as through acidification wiﬁt_x, for e:;ample, acetic acid.
L ———
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[err] with a protected glutam c acid derivative of the for- nmula: [err]
utilizing conventional condensation te hnlques for the formation of

pepti de: bonds, such as activation™ the carboxylic acid group through
formati on of a m xe nhyd- treat t with DCC, or_the use of

di phenyl chl'-EP%pﬁB§FgﬁﬁﬁﬁaP§°‘i§§%§at9‘iﬁF{”ﬁm¥ne¥ﬁt Er¥staildngr oxormicro+ | |
can be ac- aX¥hive bgoljdsi zati on of an [err]-cyano di carboxyl ate of the
formula: [err] in which Rlerr] and R[err] are the sane or different al koxy
group of 1 to 6 carbon atonms and n, Z and R are as herein defined, with
guani di ne freelﬂhmpoﬁhdsomfngotnu&aunm1cﬁntme pyepared dbye douplingh

Rl err] gr oup, § &Ff 5&&@1’: hydr ol ysi s. -6- The internediates of
Forrmul a V can ‘be prepare by con- densing an al kyl cyanoacetate of the
formula: Rerr]COCHerr]- (VI) with an ester of the fornul a:

[err] Bn which n, Z R Qﬁr] and R[err} are as herein defined and Rlerr]
I s hal ogen in the pré% of a str ch as sodi um hydride. The

ester intermnedi f For VI | known or can be prepared by
known net hods, géﬁiﬁ'ﬁe fuy yléi T SFHy, (I11)
J

'NHz

with a protected glutamiétggid derivative of the for-
5  mula:s .

%* ' .
1!2'-ococl:a-cx-lzcx~x§cc>oxz3 (IV)
NH3 ;

utilizing conventional condensation techniques for the
formation of peptide bonds, such as activation ‘of the
carboxylic acid group through formation of a mixed anhyd-
‘ride, treatment with DCC, or the use of diphenylchlorophos-
phonate. |

LY ]

Formation of the intermediate of Formula III can be ac-
complished by cyclization of an c-cyano dicarboxylate of the
formula:

S | 2 o
) R4cocl:ﬂ (CH>) «::clzn‘i' (V)
. R®CO=CH~(CH2) n~- - -
) | I )

. CN

5 in.which R4 and RY' are the same or different alkoxy group.
of 1 to 6 carbon atoms and n, 2 and R are as herein defined,

with guanidine free base. Following formation of the pyrim-
idine ring, the R4' group can be removed through hydrolysis.

This Sheet Has Been Repl
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Typi cal conpounds of the present invention include N~ - o Cs
(4-[5-(2, 6-di am no-4- hydr oxypyri m di n- 5 yl ) pent - 1- en-.2- yI] benzoyl).
-L-glutamic acid; N (4- 6-(2,6-diam fo=4- hydroxy-

pyri m di n-5- yI)hex 1- 3- benzayl)-L-
N (4-[ 1- hydr oxy- 5-( 2, %%& &%%4?5’“ ﬁénpgﬁtprepared by con-

2-yl]benzoyl ) - L- @lemsamgcamadkylheyamwtdseobfmhﬁulfarhuaant ain a chiral

center in the L-glutami c acid portion of the nolecule. I'f no other chiral
centers are present, the conpounds areR4@gL@ ggyi N thIS cgg& guration as
the single enantiomer. If Z is hydro- gen, ver, seco 3hiral center

Is present, |leading to, % astere ners gg s% dla tereoners can be separated
mechan- ical¥ly, as by oftft 8§ §ﬁh§f = Eh is in a form sub-
stantially free of the other; i.e., having an optical purity of >95%
Alternatively, a mxture of dlastere0|szner on® pounds of Formula | is
treated with a chiral acid opegable to for ol | therewith. The

resul tant diastereoi soneric R={CHInr§-§ CseB rateﬁviﬁﬂough one or
nmor e fractl%nal crystallizations and thére¥y the free base of the
cationic ety of at |east one of the eparated salts is |iberated through
treatnent wth a base,and repoval of the protect Ng groups. The liberation
of the cation of the $B Whigh Be Fer Ror Rid and R4 a¥etas shepebnfdebined and
after the renmovRP dist halpgehecin ngher gppssente C@FCon istridng Whabet lach as
renoval when suc p uscepti ble to renoval under basic conditions;
i.e., basic hydr%Pgéﬁg ﬁgﬁ&?dgle chiral acids include the individual enan-

ti omers of 10-canphorsul fonic acid, canphoric -acid, alpha

15 The ester intermediates of Formula VII are either known

or can be prepared by known methods, as more fully exempli-
fied below.

Typical compounds of the present invention include N-
_ (4~-[5-(2,6~-diamino-4-hydroxypyrimidin-5-yl)pent-1-en-2-yl]-
20 benzoyl)-L-glutamic acid; N-(4-[6-(2,6~diamino-4-hydroxy-
' pyrimidin-5-yl)hex-1-en-3-yl}benzoyl)-L-glutamic acid; and
N-(4-[1~-hydroxy-5-(2, 6-d1am1no-4—hydroxypyrlmldln-s-yl)pent—
-yl]benzoyl)-L-glutamzc ac1d.

The compounds of Formula I contain a chiral center in

25  the L-glutamic acid portion of the molecule. If no other
' chiral centers are present, the compounds are. obtained in
this configuration as the single enantiomer. If Z is hydro-

gen, however, a second chiral center is present, leading to
diastereomers. These diastereomers can be separaéed mechan-

30 ically; as by chromatography, so that each is in a form sub-
~ stantially free of the other; ji.e., having an optical purity
of >95%. Alternatively, a mixture of_diastereoisomeric com-
pounds of Formula I is treated with a chiral acid operable

to form a salt therewith. The resultant diastereoisomeric

__;__________—;_—_——
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bronocanphoric acid, nethoxyacetic acid, tartaric acid; di- acetyl tartaric
acid, malic acid, pyrrolidone-5- carbo7yl Ic acid, and the li ke.- The :
conpounds of this invention have an-eff&ct on one or nore enzynes whi ch

utilize folic acdght@ndrie PR&AI g&gg gS{_Pédla _\Aﬁg?gﬁ | bes ﬂ{:r£0|ffaéi§icfl'ral

as a substrate. For_ exanp] e, human eukem a ce

lines, CCFR CEMcw¥Staklizations. Andi n%hﬁrﬁ?ﬁ\'ﬁ%?(yp*;«th frpes- pase of the
pent - 1- en- 2- y| besmoddnid-- ﬂbﬂéﬁfﬂ of %Q;' dleaé@ oﬂépb(fx't'ﬂﬂ Cs¥plrdfdd salts is
[err]g/m, V\hllaﬁté;hg %%%&ﬁﬁ di am no- 4- hydr oxy-

pyrim din-5-yl) 3519 ’y'F?tEeﬁFuf'éFcha 5&5& 3nd  FePe¥R I OL Fhe
g 0035 ’I[Dﬁ/ né . metncting/ gro .er Tk mihﬁittttyan of thi¢ |dm| auq:{)f &he salt
ypoxant hi ne or vari nQ-Jjm zal ecar bo

(Al CA) but is no rever 4 |gonar oﬁlgﬁffﬁ%. FEep dﬁﬁf%ﬁ?i 5 sﬁgg?f:i g:he
inhibition||1trﬂ;nnyainnfpmh¢nprechhesgsgrﬁhpscoapoundcomﬁtﬁnt&yluithcame
be used, al one ti t t o] udi g :
chori ocarci nomaq"r? edl}?(%nghagdes%%?ar%énd o?& %h%%@%&ﬁ%&bkr eaé';t "'e‘é‘B‘.’%lr r%n(‘i'l-er
cancers of the MRagiGRPIEGLONS dmRrs d?rassl@alhyﬂz?&hysl -8- cancer,
and vari ous Iynphosarconas The conpounds can al so be used to treat nycosis
f ungoi des sori asi s, rthr - he co o nds_.can be. adnj nistered
ei t her. a’rqoy or prefd ur%tﬁ@epal’: @l’lal P?lgﬁl oﬁ%ng'r‘ ®n Bt iV O{B‘W X penan-
ot her ant i - neopltismiersigefit sL0-stamphiatsuldanic tmcndnamplmrfﬁceracidlg falqia

neopl asm and in ol 0k st 50N 4.
neopl asm and i n giRagb mpH A La, REEESkFI A e { QUL Ea OF +2LELRY R hRYHON a1
acetyltartaric acid, malic acid, pyrrolidone-5-carboxylic

acid, and the like.

15 The compounds of this invention have an effect on one
. or more enzymes which utilize folic acid, and in particular
metabolic derivatives of folic acid, as a substrate. For
example, the ICs5¢ in whole cell human leukemia cell lines,
CCFR-CEM, of N-(4-[5-(2,6-diamino-4~hydroxypyrimidin-5-y1)-

20 pent-l-en-2-ylbenzoyl)-L-glutamic acid is approximately
0.004 wg/ml, while that for N-(4-[6-(2,6-diamino-4-hydroxy-
pyrimidin-5-yl)~-hex-1-en-3-yllbenzoyl)~-L-glutamic acid is
approximately 0.0035 ug/ml.

Cytotoxicity is reversed by addition of purines such as

25 hypoxanthine or by addition of leucovorin or .amino-imida-

zolecarboxamide (AICA) but is not reversed by addition of

thymidine, indicating specific inhibition in the de novo
purine synthesis.

The compounds of Formula I can be used, alone or in. ...

30 combination, to treat neoplasms including choriocarcinoma,
leukemia, adenocarcinoma of the female breast, epidermid
cancers of the head and neck, squamous or small-cell lung

T'ns Sheet Has Been Rep
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i ntravenous, or intraarterial. In general, the conpouhds, are adm nistered
in nmuch the sane fashion as nethotrexate, byt because of a dif.f erent node
of action, can be adm nis- tered in higher dosages than those ‘usually-

enpl oyed with negdwééexadrd VPasdodts’ ¢ 206 tiphla? -
ticul ar neoplasm the %ondi ti oﬁggfst %ghggta?'gg?,éhggd tlrlllié‘er tg?&gr@é;%ﬁtéﬁ alf°
general |y doses #1882 &R, HEaa%BYePS S JFngoides ,ypsayirsiss- andiaxthri-

single daily adntiéstr atHencehpdafdbORail. be ' ARRAKILtRSELHOM CEMeY  ofally or

every 14 days. Qal.do e forns_include tabl ets and capsul es ,contal ning.
from 1-10 ny of ¥ % | PITHRE .flf'so?ﬁ?ﬁ‘% 21 Fﬁe@g‘P&natti’@ﬁ's with other

cont ai ni ng £0- 1Gintiiyneopkastic tspento, -sralewms Al eedﬂi ntst Eatlﬂmalgﬁ;ffier-
fol |l ow ng exanpl ' S u er, | st.r at e _invention. anpl e
1 N(4-1 6-(2, 6’3?%#%%“4%3%%%%%@1 d’r‘fh-%‘-'él F) nek- F&?—"?—%ﬂr{]u ?aren@el_'al
benzoyl ) - L- gl ut arAuterkiqf R istratiore riridlutiel-ititranudowar,azoitratheduls,
conpound was pr egx e e di 88 t-aﬁ%& [%6}'-, - Chepy faa
39: 2787. Hi gh urit ,rr'agnesilum >S'-g:§§g' + anaﬁd&ﬁ%a(}i'st?ﬂee(fojm%ounds
anhydrous  tet ré’rﬁfﬁr%‘?‘&gwm%d udBdmPch (Ghe manmr Sesbionf ashaeghohretate,
. rﬁ?gené. mre I GArY | DEcaAnSEé USE awaifEEQEQEYEaaéMdﬁnféﬁﬁﬁﬁ?Iéﬂn BE?Q@ﬂ&His-
chl oride -sol uti trached three ti wi th ether. extracts were '
dried over nagng{s‘él%ér#jsg fé}aj'éhae%d aﬁﬁagSf\r/ng‘iﬁan .&@geeﬁb‘&ggtyede’ﬁa yed with
reduced pressur d&thofinaxateie iDRsAgredrednens amstisbé utibeatpdr kbi efiebpar-
flash chromat ograRi o8} UhkBflasm, the condition of the patient, and the
response but generally doses will be from about 10 to about
15 100 mg/day for 5-10 days or single daily'édministration of
250-500 mg., repeated periodically; e.g. every 14 days.
Oral dosage forms include tablets and capsules containing
from 1-10 mg of drug per unit dosage. Isotonic saline solu-
tions containing 20-100 mg/ml can be used for parenteral
20 administration.

The following examples will serve. to further illustrate
the invention. ' '

25

:._-- -4 ,4-dimethvl-2-0 ._;

.This compound was prepnred according to Meyers et al.,

30 Jd. Org. Chem., 1974, 39:2787. High purity magnésium
(>99.99%) and doubly distilled anhydrous tetrahydrofuran

were used for the preparation of the Grignard reagent. The
reaction mixture was hydrolyzed with saturated ammonium
chloride solution and extracted three times with ether. The

35 extracts were dried over magnesium sulfate and the solvent

I
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t
with 1:5 ethyl acetate: hexanes. [err]H NMR (CDO [err], 300 NHz): [err]
=1.40 (s, 6H, (CHerr])[err]); 3.39 (d,g2H CHerr]-C, J= 7.5 Hz); .4.-05
(s, 2H, CHerr]O; 5.05 (d, IHerr], CI—?(H) =CH, J[err]= 16 Hz); 5.10 (d,
1H err], CH(H) mpaltaareq mnmaﬂz:)-gdsced pressure| spr yiea;ﬂ:cgl{eariqtemd?iaste

10, 16 Hz): [._,g,?.;,},a
2-[4-(6- Brom)hexfi Z'f'-i?l | megﬁ ?o azo |(1e zta%hﬁz)el reée
neck round- bot t¥%HeY ]f’lsa ﬂ%ﬁ‘g U ’%F’??ﬁrber

condenser, and ﬂdtmptsﬁgsmﬂdﬂcng)) Yaursd9 MMrm@I-c#yJ-ed)-I%dia)o, réodrh

t enper at ur ﬁs ? Na,( Itk 2 éﬂpg),@é d31t§ gp)ilsarﬁibe
800 n d h g%&

ool i g the quﬁore"?éime:ﬁ?xyafﬁ ey J?-.sf”’gﬁ'frb B4 urfdE

(2.5M 2.0 eq) mfeﬁd.délﬂiﬂlimv\n%% 7 e WxtllﬁeHMs e RRr éd,f 6ﬁa};5nn1.msﬁﬁa§

and then heatedgziy, an, g8 (&)atj};%t 45[ g4 [HD . sol ution of 15.0g (1.0 eq) of
2-(4- al |l yphenyl)-4, 4-di net hy 8%azoline in 200 m of anhydr ous

t et rahydr of uran was addi ng dropW| se to the mxture over a 2 mnute period
and the reactlonm o =3 oql Jt-diie

One hundrﬁg millil |ers (16 eq) of 1, 3 d| brormpropane wer e ‘
qui ckly atded r- ously stirring and the reaction m xture then was
stirred at 45[err]C for 45 mnutes. One hundred mlliliters of saturated

anmoni um chl ori de SCA u 'ﬁtd&?rﬁaﬁé@%c}i bbb ditdiidd Frask (qu/ﬂﬂghd with

di et hyl ether. xtracts were dri ove nesi_u SU fate an
concentrated urfd %ﬁjr%eﬁd"ﬁl%qw'%@ 2 WP ﬂﬁ’ﬁﬁﬂ"

purified by di sturnel, owasndeorched udry30[moled ﬁolm@om otemperaturegssand
b e SRS EUETHIGHET 0] e Mt fuch s <o
Clerr] H ex3] No[&9Q | B} : of330hydeops tixahyixp yregpoyndenca nifrggen @tmqs
sphere. After cooling the mixture to 0°'C in an ice bath, 56

ml of n-butyllithium (2.5M, 2.0 eq) were added dropwise.

The mixture was stirred for 15 minutes, and then heated in

an oil bath at 45°C. A solution of 15.09 (1.0 eq) of 2-(4-

20 allyphenyl)-4,4-dimethyl-2-oxazoline in 200 ml of anhydrous'
tetrahydrofuran- was adding dropwise to the mixture over a 2

- minute period and the reaction mixture then was stirred. for

5 to 6 minutes at 45°C. One hundred and f:.fteen milliliters

(16 eq) of 1,3-dibromopropane were quickly added w1th vigor-
25 ously stirring and the reaction mixture then was stirred at

45°C for 45 minutes. One hundred milliliters of saturated

ammonium chloride solution were é_dded, followed by extrac-

tion with diethy;l ether. The extracts were dried over mag-

nesium sulfate and concentrated under reduced pressure to

30  yield the product which was further purified by distillation .

' under vacuum (30°C, 0. 1lmm) to remove excess .1,3-dibromo-

propane and flash chromatography, eluting with 1:5 ethylac-
etate:hexanes. M.S.: m/z= 335.0890 (M*, calc. for
C17H3aNO79Br: 335.0884), 322, 320 (100%), 265, 214. 1g-

——
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| 4 .
- 10 - NVR(CDCl [err], 300 MHz):[err]= 1.39 (s, 6H, (CH3)2): 1.7-2.0(m "4H, -
CH err]-CHerr]); 3.32 (dt, 1H CHC J= Z 5 Hz) 3.40 (t; 2H CHerr]-
J=7.5 Hz); 4.12 (s, 2H, CHerr]O; 8 1H err]., CH(H)=CH,
Jlerr].= 18 HZ)mdéi 151,7 iwermhsamms s,J[sﬁ”h%al;,q#) 1595, d&si

1H CH=CH d 7.91
(d[erZrH][err] : ?ﬁ;’ gﬁ’ Fﬁnﬁhe%L 7e% %’ez;)l') EW N éi cx-?
procedure of I\/EBEISJe't al 5 sﬁ@}a 4\/&6@ deSI,OV\m.f(QHzQier alSe Gi¢ol &@bs H{ojép ,
goFgo?gdbprodEC@ﬁ P-@temg. gvf 1a‘rm£;ﬁe§ ﬁaf? £0f miﬁéc '

r onohe e e v n
a mixture 8f 9180 )g‘f % 51&/ Ou?ﬁ’i%f ‘Wa O*'rr‘ﬁ \(,)fé gfﬁo)rat

sul fu- ric acid(d, 2Herenxi u:F% %\/éﬁz)réf'ltﬂded@oraﬁtdww 7= 9 M3 cooling
to approximtely 40[err]C, nost of the ethanol was renpved under reduced

pressure. The resi dJue at her three tinmes, and
t he conbi ned extract v PECYTHE et ed to yield
t he product which was further purlfled by flash chr omat ogr aphy, el uting

th 1:15 et hyl t ap 3
V(\:n[err] H[errG] Cl%leff]eBr %Wr 2§$ Mggérs ég 93 5&%‘32 %ﬁcqo}géﬁ& for
(100%. I.R %CP»}CODEJ»!%S Oﬁmﬂ%)comaq'endlmdussﬂo J(%)StERS@ aoye -
(s), 3&015&'[,910 Tﬂf&ééﬂ agms[ﬁrﬁz} %Nﬂgi%iﬁrdﬂonémi\éﬂ-)s-[fl rﬂne -

(t, err o w9lyed injs RIYEHEP) of 33 1

(dt, 1H, CH CHA/%2 oxagz
2H, CHerr]- CI—|[@fré1€hanb=l 7.50 hir)) ;o6 .Wikdrl, ard et0 jml oF(cdrmedhtrhted |sullfi-

Hinfarny (518 thtay, 55l Vi, Sytised My st e
' cool:l.ng to approxima ely 40°C, most o the ethanol was
15 removed under reduced pressure. The residue was extracted

with diethyl ether three times, and the combined extracts

dried over magnesium sulfate and evaporated to yield the

product which was further purified by flash chromatography,

eluting with 1:15 ethylacetate:hexanes. M.S.; m/z= 310.0578

20 (M*, calc. for C3sH190279Br: 310.0568), 267, 265, 239, 237,
204, 189, 145, 117 (100%). I.R. (NaCl): v= 2910, 1710(s),
1610, 11365, 1270 (s), 1180, 1100 (s), 1015, 910, 760 cm~1l.
- 1H-N.M.R.(CDClj3, 300 MHz):6= 1.43 (t, 3H, CH3~CH20, J= 7.5
Hz); 1.7-2.0(m, 4H, CHp-CHz): 3.37 (dt, 1H, CH-CH=, J= 7.5
25 Hz); 3.42 (t, 2H, CHp-Br, J= 7.5 Hz); 4.39 (q, 2H, CH3-CH0,
J= 7.5 Hz); 5.09 (d, 1lHojef., CH(H)=CH, Jgrans= 18 Hz); 5.11
(d, 1lHolef. . CH(H)=CH, Jcig= 9 Hz); 5.94 (ddd, 1Hgjef..
CH=CH,, J= 7.5, 9, 18 Hz); 7.28 (d, 2Harom., J= 9 Hz); 8.00

(d, 2Harom., J= 9 H2z). | ' |

DBYe | Q) Q-
x,' e
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(d, 2Herr]., J=9 Hz). D. Ethyl T ' ) : -
4- (7- Car boet hoxy- 7- cyano- hept - 1- en- 3-yl)benzo- ate. A 1 Ilter three neck
round- bottoned flask, equipped with a re'fl condenser addi'ti ornal funnel ,
and gas inlet, was cha--e: Wrlhg bo@thos G and-Nabne Bé
of 100% NaH) in 40Q _m of anhydrous tetrahydrofuran ThIS mxture was
cooled to O[err] 6.15 mM (6 eq) of an anhydrous tetrahydrofuran

sol ution of ethyl cyanoacet ate wer e added dropwi se under a nitrogen

at nosphere. The m xturg ‘.{'l:gr o&gi.gdéyngckr rf&ﬁ%&éwﬂaﬁﬁQEO eqﬁi’Bé”ed- _

tenperature until the evo |0n of rogen cease appr oxI
m nutes). A sol ut wéshop 3"@'@# ammqe__n%eg, oadél.‘hwnall(ﬂunnelmh@ndlgas inlet,

3-yl) benzoage inyz@ eha9§eanmwewnfs4§5re#yéapfu&aaowageeﬁiﬁﬁ * g; .16g

m xture then refl uxed for. hours. Sat’urat ed™amoni um chl ori de

and the mixture tR&N1EQF, y@l“’éd iThr4Ro Plnﬁg aﬂhﬁ’ﬁ“’&ﬁeﬂ%‘%@ﬁ“ﬂe This

combi ned or gani cnéxtuset waveesoled eto Oy et mreswrmsug %4¢) ¢ an anhydrous
concentrat ed unde duc ch was fur-

essur |eId t he
ther purified by ??ggggg‘ﬁ?%??éfﬁﬁr aﬁﬂé}" @i R§ V\Hzﬁyicgagpﬁyptate were added
acet at e: hexanes. dmbpvrisemnder3d3nitZdgefMatmbkphetelC. Theomixture was vig-

(ad) e %E%ef%agéﬁi A5Ebeqcata  dbheq 243 #?%%%:z Setnergture gpeil
1405, 1370 1270 the evabutionosf hydvogen(cemsmi (amprrvcimatedy |30 minutes).
1H-N MR (CDO [eargoleefotBs: 3[@0 r&raxis?’ (é’é) ﬂ‘"’ethyl 4- (6-bromchex-1-en-

CHerr]-CHerr]Jerr CN, J— 5 Hz); Hil 634[ _
CH[err]qerr]C-Ar:? i gg £e; §n5p ol %ﬁ]teﬁrepwﬁreﬁpsﬁm ywas
1.78 (m 2H, CH2- md&H:and 198 nitktudel tidh arei}]:tﬁtédll‘for]'sﬁ Houtg., Iathrated
(dt. 1H CHi?: . Jamdorrih) chBof#{8d! watHadddd™™nd tHe “mixture then extracted
three times with diethyl ether. The 'combined organic
extracts were dried over magnesium sulfate and concentrated
under reduced pressure to yield the prdduct which was fur-
ther purified by flash chromatography eluting with 1:3 ethyl

20 acetate:hexanes. M.S.: m/2z= | 343.1778 (!_4'", calc. for
CooHa5NO4: 343.1783), 297 (100%), 270, 189, 145, 117. I.R.
(NaCl): wv= 2970, 2925, 2860, 2240 (w, CN), 1740 (s), 1715
(s), 1610, 1450, 1405, 1370, 1270 (s), 1180, 1105, 1020,
920, 855, 770 710 cm~l. 1H-N.M.R. (CDCl3, 300 MHz): &= 1.32

25 (dt, 3H, CH3-CHy0,C-CH-CN, J= 7.5 Hz); 1.41 (t, 3H, CH3-
CH202C-Ar, J= 7.5 Hz):; 1.4 - 1.68 (m, 2H, CHy-CH-CH3); 1.78
(m, 2H, CHp~CH-CH=); 1.97 (dt, 2H, CH-CH-CN, J= 7.5 Hz):
3.33 (dt, 1H, CH-C=, J= 7.5 Hz); 3.47(dt, 1H, CH-CN, J= 7.5
Hz); 4.27 (dq, 2H, CH3-CH,0C-CH*, J= 7.5 Hz); 4.38 (q, 2H,

30 CH3-CH02C-Ar, J= 7.5 Hz); 5.08 (d, 1lHp)ef., CH(H)=CH,
Jtrans = 18 Hz); 5.12 (d, 1lHglef., CH(H)=CH, Jcis = 10 H2);
5.92 (dd, 1Hglef., CH=CHy, J= 7.5, 10, 18 Hz); 7.26 (4,
2Harom.r J= 9 Hz):; 8.01 (d, 2Harom., J= 9 Hz).

_ '/
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Hz); 4.27 (dq, 2H, CHerr]-CHerr] OG- CH, J= 7.5 HZ);- 4.88-(q, 2H, -
CHerr]-CHerr]dJerr]GAr, J= 7.5 Hz);., 5.08 (d, '|Holef; CH(H) =CH,
10 HZ) ;- '5.92" (dd

Jerr] = 18 Hz): 5.12 (d IHerr]., CH{HCH Jcis
IHerr]., CH=CH2, Jg.7. Bthhl, 18-Hg)r12/628is%k
2Harom , J= 9 Hz).

6- di am no- 4- hy&~8 -6 5 e k- 1-en-3-yl] benzoate. Sodium netal
(460nmg, 2 eq) was corrpl etely di ssolved in 10.0 m of anhydrous et hanol and

1.059 (1.1 eq) of d uanj di rochl r|d was adde xture was,
stirred for 30 ni nu%égguﬁtmegﬁ‘g ZﬁgOmge eregt u@s co 92‘61'311

by filtrati on andOt el f bift rashydrous f ethanclo and0 1ioSgouNlls motetq)medffl
equi pped C t

4-(7-car bglet hof i’iﬂéﬁoﬂgﬁgg? F;ﬂggbwﬁ%légizaggte i?é 4g,l§wm§§aﬁ nsr%/’()r?ﬁd
of anhydrous etREn wélbll'&tﬁﬁd t pmbientr temperature i xt Fhe redlidedvdsr
12 hours underramavéaos nﬂtlr&%&*l%e an@%ﬁ@'fiieﬁﬂ@%faﬁg gri-gaai{ti} 50

.tenperature and_0 %ﬁ% ﬂ acial acetic acid were a he

sol vent was r@?nﬁ@'dnﬂn QFt cEHRPF cBTURPEY YA R (FREDIS RRAdSHTLN ARt
;urt her EUI’I }‘ i adghyp flzlrﬂﬁt4 chrnnnﬁ.ﬁgﬁ&ahbfele?::i%i 84“- #6&&:}:6&6&?7-c yano-
or m et hano = ca

derr] H[é' riN eg#?cﬁ §§ g-i%i\%?Mgiie%%fg'ng 01 efg) %Oi)é ml %ﬁl}lﬁc{rous
N.M R (DVSO ethangdowablz pdde@- tb Othd . 2Eltx¥ate zandCIHper miix®yre rfefGiied

% ig g: gn Ceber 1 ChbaEs] hadr 4 ﬁﬂﬂ%)o eh Qémc%ah%?e C"i[igfé ]slﬁﬁtig}t )veas

(9, 2H, Oﬂ[er??%i%@r?‘?oambgeny 5‘%"3%"58 and Q46 cr}) (2 eg()H)ofdglacial
Jlerr]= 10 Hz)acét® (atid Hwete] .addél|H) =Orhe solvent was removed under
15 reduced pressure to yield the product which was further
purified by flash chrométography eluting with 10:1 chloro-
form:methanol. m.p. 184°C; M.S.: m/z = 356.1853 (M¥, calc.
for CjgHa4N4O3: 356.1848), 311, 167, 152, 139 (100%). 1H-
N.M.R. (DMSO-d®, 300 MHz): &= 1.03-1.23 (m, 2H, CHy-CHy-
20 CHp): 1.28 (t, 3H, CH3CH,0, J= 7.5 Hz); 1.64 (m, 2H, CHy-CH-
CH=); 2.13 (t, 2H, CHy-pyr, J= 7.5 Hz); 3.36 (dt, 1H, CH-C=,
J= 7.5 Hz): 4.27 (g, 2H, CH3CH0, J= 7.5 Hz); 4.98 (d,
1Holef., CH(H)=CH, Jcig= 10 Hz); 5.00 (4, 1Holef., CH(H)=CH,
Jerans®™ 19 HZ):; 5.60 (s (broad), 2H, NH,): 5.80 (s (broad),
25 2H, NH3): 5.92 (ddd, 1Hgjef., CH=CH;, J= 7.5, 10, 19 Hz):
7.32 (d, 2Harom.:, J= 8 Hz); 7.85 (d, 2Harom.. J= 8 Hz); 9.73
(s (broad), 1H, NH). ' '

30 A S0 ml round bottomed flask was charged w:i_.th 1.35g (1

- eq) of ethyl 4—[6-(2,6-diamino-4-_hydroxypyrimidin-s-yl)-hex- R

l1-en-3-yl) benzoate, as prepared in step E, in 19 ml of 1N
agueous sodium hydroxide (approximately 5 eq). The mixture

cen Replaced
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J[err]:EB Hz); 5.60 (s (broad), 2H, NH2); 5.80 (s (broad)- "2H, " NH[err]); -
5.92 (ddd, 1Herr]., CH=CHerr], J= 7.5, 10, ;19 Hz); 7.32 (d, 2H[err] J= -
8 Hz); 7.85 (d, 2Harom, J= 8 Hz); 9.73 (s (broad), 1H NH. F. '
4-[6-(2, 6-Di am ngm rRd/ [ v{) 21 vIIben20|c Cld A 50 -
nm round bott omed %I gﬂsé% was%a“girfvﬁ hi 1}&% ]?,T&‘ %’?e uously stirred
4-6- (2, 6- di am nOVEXRGIhE AR ¥ Felsp9¥9tm 1Iupu3'a.3zh.]esbmmat:%mo%d by
prepared in stepffltratidntana’ thd @queea&esedgumf ﬁ,ge% ﬁpgaor# fely s

o) t {al

5 eq). The mxture was h at _60[err

continuously sti FF?&"&V@F&%QFP Elrng %F«Eﬁpg’&t BFec “°t+ rrpmetpmmtmte was
r enoved bydf5| | t r sentrifagedhenith t walter\o/aScanGﬁtéﬂ t haisfoivedf 19 f ﬁ'l(?nol

acétic acid to pr |tate was centr| uge

with water, coll 3@&3!&'? QI{A %o‘ﬂ#%% h;érEnge Eﬁﬁ’d‘ﬁﬁtr%@d Merc M.S.:
reduced pressure®™& ??9 -dBRIC. (Mf 5. cadr: :-’0328‘31‘51310\‘4933r]3286a.l505)f.0r11-1-
Clerr]H err] ON[ eNr MORsT r!DMSQ-B:lG.L,S35p0 [MHz) H 8. N.R3-1.DESOEP, 2800 ddyicn, -

[err] = 1.03-1. 3&!-12?7 M 126s eﬁﬁ] @H&EEH]-CHQ'Q)Z 176@1:%”%11 :gté%-pyﬁ_{ J= 7.5

CHerr CH-CH: t =

CH[C:,]J_ ) }"”4 9% 34(d(atH[ ca%ﬁ('l’-i) 304 3 e?’ﬁ’* 19-28) (%5 obHgret. /
| Hol ef . CH(H) =CRH (H) #CH], =J¢q sFiz 10 siza? (S qmr@b.d)mmfNHz;H(m%.( dﬂglrans
1H err]., CH=CH eerlHz)F .67 1Qs 1Pbiiad) 5. 9% ,( sSNEDy 9a05.,912H(de12) 1K %
(d, 2H err] J= ?&L 5=85 &d, 1%Har1(yn!1]z>)\] 589I§z)q

NH . G D|rrethyl f6-(2.6-Di dr oXypy.ri i Ui n-o-
yl ) - hex-1-en-3- yIFbeﬁE‘eybp~ - Jrutaiile. Ta ol (@i @rﬁ"amt'alqﬂrﬁg @%b nﬁo ?3 (s
eq) of -156 (2(broad), 1H, NH).

X-l-en-3- enol--- mate.

A solution containing 950 mg (1 eq) of 4-[6-~(2,6-

_ diamino-4~hydroxypyrimidin-5-yl)hex~-1-en-3-yl]lbenzoic acid
20 as prepared in step F, 351 mg (1.'2 eq) of N-methylmorpho-
line, e.nd 10.0 ml of anhydrous dimethylformamide, was vigor-
ously stirred at ambient temperature for 5 minutes. To this
solut:.on was added 556 mg (1.1 eq) of. 2 4—d1methoxy-6-
chloro-1,3,5-triazine and this mixture was then stirred at

25 room temperature for 40 minutes. Pollow:.ng addition to the
solution of 351 mg (1.3 eq) of N-methylmorpholine, and 795

mg (1.3 eq) of dry dimethyl-L-glutamate hydrochloride, the
mixture was cont:.nuously stirred overn:.ght at 'room tempera-

. ture and the solvent then removed under reduced pressure.

30 The product was dissolved m chloroform, and extracted with
saturated agqueous sodiunm bicarbonate to remove unrea__cted

. acid, triazine and triazinone. The organic extract was
dried over magnesium ‘sulfate, filtered and evaporated to
dryness to yield the product which was further purified by

/ '
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di am no- 4- hydroxypyr| m di n-5-yl ) hex- 1-en- 3-yl ] benzoic* acid as prepared in -
step F, 351 ng (1.2 eq) of N-nethylnorpho- Iine, and 10.0 m. of anhydrous °
di met hyl f ormam de, was vigor- ously stirggd-at anbient tenperature for 5°

I nut To t SP! f
it es, 10, Mgl chi iR agipCeSREY fch S pdb TR,
for 40 m nuteM-F I™Fng 4882269 t@f'fhec%:bq:ut fOF S24H31NsQ6(1. @%@2@0
N- et hy| mor photH+M.M 2 VGBChg, ( 30® em-}z)o:‘ ey 1d|03&*t]h)8|5 L(xg} uﬁﬂnatm-lz-c}lz-

hydrochl ori de@é}e N X§2T G ey =) St rlrged(,pvg Fyr 0B 7.5
tenpera- ture ol t éerm d ‘under u 35 Th
product was di \?Q’(P'S%f h&br 0’1}}'& 2halct @d’e:% t(ljln'sgt"ﬁ %% a?qugo‘t??
sodi um bi car bofst e8R.0 GHy@ivie Q}rﬁﬁea(cﬁ.ecm'hmaﬁ;;mr'l i (amd liH,i LHq1ele. 4. 8Fhe
organi ¢ extracs, (yva smdr e ;Qyer, )r;agnegy ups syblaha) ,f i er@%gpdsegagogat@g
to dryness to the@% &t 8€mggrther p I‘IF& Y4 50 1H
flash chromatoﬁzq T th 0*net AaRBPReh| obR? F M7 s3! r(f“z '
485. 2269 (M eVHg1wal c7- 6dr (&) erRHahjour.w] N[2r 8] 88) 7483..2574s [brepd) N NHR
(CDC [ergg, 3G ). [err]=1.03-1.35 (m 2H, CHerr]-CHerr]- CHerr]);
1.62 (m 2H, CHZZCHCH=); 2.15 (t, 2H, CH2-pyr, J= 7.5 Hz); 2.0-2.5 (m 4H,
2 x CHerr](glu); 318(m 1H CH-C-) 356(s 3H, CH[err]O) 3.66 (s, 3H,
~ CHerr]O; 4.70 (mH. , £ =y ariehem 1in=¢ 2
. 2H, NH2); 5.6-én3 (d 2H[err]
(m 1H, NHerr]); - ; -11.25 (s (broad) 1H,
NH err]). H N (6- [4 (2, 6 di am no- 4 hydroxypyrlmdln 5-yl)-hex-1- -
en- 3-yl | benzoyl ) - Lgl skt tor\cicdnsisting of 120 mg of dimethyl N-{4-[6-

(2,6-diamino-4-hydroxypyrimidin-5-yl)-hex-1i-en-3-ylj-

15 benzoyl)}L-glutamate in 1.0 ml of 1N agueous sodium hydroxide
(1 eq), was stirred overnight at room temperature to form
the disodium salt of N-(6-[4~-(2,6~diamino-4-hydroxypyrimi-
din-5-yl)-hex-1-en-3-yl] benzoyl)-L-glutamic acid. This
solution then was vigorously stirred while 0.12 ml (2 eq) of

20 glacial acetic acid was dropwise added tp pH= 4.0. The

'~ product was collected by 'filtrétion, washed three times with
1 ml of cold water, and dried under high vacuum. M.S.
(F.A.B.): m/z = 458.20261 (M"+H, calc. for CaaHgN50g:
458.2039). lH-N.M.R. (DMSO-d5: 300 MHz); é= 1.05-1.40 (m,

25  2H, CHy-CHy-CHp):; 1.64 (m, 2H, CHp-CH-CH=); 1.9-2.25 (m, 2H,
CHy-CHg1u)/ 2.16 (t, 2H, CHy-pyr, J= 7.5 Hz); 2.35 (t, 2H,
CH;-CO2H, J= 7.5 Hz):; 3.34 (dt, 1H, CH-C=, J= 7.5 Hz); 4.35
(@, 1H, CHgyy, J= 7.5 Hz); 4.97 (d, 1Holer., CH(H)=CH,
Jejs= 10 Hz); 5.02 (d, 1Hglef., CH(H)=CH, Jtrans= 19 Hz):

30 5.63 (s (broad), 2H, NHz); 5.95 (ddd, 1Hplef., CH=CHy, J=

' 7.5, 10, 19 Hz); 5.92 (s (broad), 2H NH3); 7.28 (d, 2Harom.:
J= 8 Hz); 7.82 (d, 2Harop., J= 8 Hz); 8.50 (d, 1H, NHg1y, J=
7.5 Hz):; 9.81 (s (broad), 1H, Nﬂpyr), 12.56 - (s (broad), 2H,
2 x COzH).

J= 8 Hz): 7.50
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A sol uti!r: consisting of 120 ng of dinethyl N-{4-[6- . @ - .

(2, 6-di am no-4- hydr oxypyri m di n-5-yl)-hex-1-en-3-yl]- benzoyl.}L-glutamate
in 1.0 nl of 1N aqueous sodi um hydroxide {3 €q), was stirred overnight at
roomtenperature to formthe di sodiumsalt of '

N- (6- [ 4- (2, 6- di ami no- 4- hydr oxypyri mi - din-5- %en 3-yl ]
benzoyl.)-L-glutam c acid. This solution then was Vi gorously stirred -
while 0.12 M (2 eq) ofyotect : : ;

The product was col |l ected by
cold water, and dried under hi : . = 458. 20261
(Merr]+H, calc. for C[err]H[err]N[err]CIerr] 458.2039) 1H-NMR ‘
(DVMBO-d[err], 300 MHz), [e go)s) H ) )
CH err]-CH err]-CH er ) Z-29 (m 2H,
CHerr]-CHerr]); 2.16 (t 2H CH[err] pyr J=7.5 Hz) 2 35 (t 2H,

CH[err]err egr]_H J= tﬁ (err P § 2; yg(g .,
(13 ?Ij%err% Jmm?%ﬁﬁﬁ #%%ﬁ% %Eﬁm%%z 195 (Z%ys

(ddd, 1Herr]., %Qﬂﬁrﬂemplerahﬁse 1(thlz% a@tne%H e £i1-
7.28 (d, 2H err]

NH err], J= 7.5 |f|23n’!¥ 8°1‘"%% s )9’311#'} t% }f?d@é" PSFP@:!‘&F OH, 2
xCQerr]H) Exanpl e 2

N-(4-[5-(2.6-D am no- 45 hydr.g

en-2-yl ] benzol ) L- gl ut &nre y X benzoat e.
Thi s conpound was prepared accor di ng to TayI or et al., Heterocycles, 1989,

28: 1169, ITD?dfled by sltdrrlmq,f(g S(lda)ésq)at dfoomet&@ger Qu.{wn.hy@gd,@c.tll%tyn-
with diethyl et h%rrl)baer}?zgate in 200 ml of 90% aqueous acetic acid and 2.4g
(0.15 eqg) of mercuric acetate were added 1.0 ml of con-'
centrated sulfuric acid. The mixture was refluxed for 2
hours at approximateiy 140°C, and cooled to room temperature
is to facilitate precipitation of mercury salts. The precipi-
' tated mercury salts were removed by filtration and the fil~
trate extracted three times with dichloromethane. The
acidic extract was neutralized to pH 7 with solid sodium
bicarbonate and the agueous layer then extracted with
20 dichloromethane. The extracts were dried over '_magnesium
sulfate and evaporated under reduced pressure to yield the
product which was further purified by flash .chromatography
eluting with 1:2 ethylacetate:hexanes. m.p. 61-62°C. M.S.:
_ m/z= 264 (M*, CI), 233.0812 (M*-CH30, calc. for Cj;3H;30s:
25 233.0814), 204 (M"'-AcOH), 176, 163 (100%), 143. IlH-N.M.R.
(CDCl3, 300 MHz): &= 2. 08 (s, 3H, CH3~-CO); 2.10 {quin, 2H,
CHp-CH-CHp, J= 7.5 Hz); 3.12 (t, 2H, CHp-CO, J= 7.5 Hz);
3.96 (s, 3H, CH30); 4.20 (t, 2H, CH0, J= 7.5 Hz); 8.02 (4,
2Harom.s J= 9 Hz); 8.18 (d, 2Harom., J= 9 Hz).
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tering over silica gel with 1:1 ethyl acet ate: hexanes. B. Methyl:
4- (4- Acet oxy- 1- oxobut yl ) benzoate. To 10.0 (1 eq) of nethyl : ' -
4- (4- hydroxy- 1-butyn- yl)benzoate in 200 6 of 90% aqueous ‘acetic acid and
2.4g (0.15 eq) of ey, c .-- added 1 0 rri of on- centrat ed

sul furic acid.. The R0 ' . vat-el v
140[err] C, and-cooled to roomterrperature to faC|I|tate preC| pi tation of

mercury salts. The I salts r enmo, b f||trat|on
and the fil- trate pﬁgﬁlg%t eﬁ&:ﬁ%ﬂ?ﬂl %%r%sho%% réﬁl'or)\(;hgt THeS-
acidi ¢ extract pesde@uinalSiozed taf prhitydiows sbétrlahpdlruﬁubanaahdnat.@ afld of
the aqueous | aygr ﬁhgglgéaggctgfj Lhi gl q@d{& bﬁzarl ilazide © ir&gt %qise
under reqaced SYi ety

dried over magnesi um sul fate and evaporate pres uret
the product m.%ﬂtv\wamtmn pHeTE; e%ﬂciﬁdfl"ééh s¥vingrogr e sisture Wwas

1: 2 et hyl acet at gederédeat E‘bbm Q e f¥rS. ondTKour 64ndMac'ddrutilon of
233. 0812 (I\/[err:]1 %—1[ 1) for ?,[ Herr]Qerr]: 233.0814), 204
(Merr]-AcOH), 17 %3 (fg Yl ¥ %We‘%%]ré’r’ﬂb ty30 hanzoate iy
;Z )2 og (1 Z (?H OBy didys Ztéﬂréhundmfﬁénﬁ"{leﬁg&?&ﬁe&tb Glﬂberrlo,rnb result-
\ err
oH, CH err] O Jﬁqi%g%§i°'§%’z’g‘i age%—{% 'ilr"g%d %ié%* h‘ﬁ‘% g"Z?J%N ?ﬁ"ge%'
9 Hz). 1016- ¥EURR+ hy|Sediwn Ab@,fpm-;led&mpneanlahyspbeneoauée I\mtét;'ipltate
tri phenyl phosphegg ua°e£ubv6a Byl ﬁq)tx\mows-aﬁandﬁ& ! hi@r@teofygé h
0

tetrahydrof uran a‘;:d ng gol ution Qf sodi um hexaneth
(1.05 eq) in tf? ro@ &h %Fé’ag de8 \ﬂfa"%!}ﬁlﬁ‘@ée°“sTﬁéYﬁFxm Vghgethyl
stirred at rooretkemertiiererdanionktapers aéﬂeadﬁ'ﬁ)éa_t bveroinagnesium sulfate

and evaporated to dryness to yield the product which was
15 further purified by flash chromatography eluting with 1:5
ethyl acetate:hexanes. M.S.:m/2z= 262 (M*,CI), 231.1020 (M*
- CH30, calc. for Cj4H;503: 231.1021), 202 (M* - AcOH), 176,
143 (100%). 1H-N.M.R. (CDCl3, 300 MHz): 6= 1.80(quin, 2H,
CHp-CHp-CHz, J= 7.5 Hz); 2.04(s, 3H, CH3~-CO); 2.62 (t, 2H,
20 CHy-C=, J= 7.5 Hz): 3.94(s, 3H, CH30); 4.10(t, 2H, CH,0, J=
7.5 Hz); 5.20 (s, 1Hglef.): 5.41(s, 1Hgjes.): 7.48(d,
2Harom., J= 9 Hz); 8.01(d, 2Harom., J= 9 Hz).

ethyl 4-(5-Hydroxypent-l-en-2-yl)benzoat

25 To a solution containing 0.52g (1.0 eq) of dry potas-
- sium carbonate in 100 ml of anhydrous methanol was added
1.0 (1.0 eq) of methyl 4-(5-acetoxy-pent-l-en-2-yl)benzoate
in anhydrous methanol. The resulting reaction mixture was
stirred for two hours at room temperature, neutralized by
30 the addition of 7.6 ml of 1N hydrochloric acid (2.0 eq), and
extracted twice with dichloromethane. The extracts were
dried over magnesium sulfate, and concentrated under reduced
pressure to yield the product. mp.. 28-30°C. M.S.:m/2=
///
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1.0g (1.0 eq) of nethyl 4-(4-acetoxy-1-oxobutyl)benzoate i n anhydrous
t et rahydr of uran, was added dropw se. The result- ing reaction nrxture was
stirred for 2 hours at roomtenper- ature. 17 Sodi um

brom de/ tri phengbphesplai, negyt dganieci phiateEy bx bbbt a#é (lﬁn
the filtrate wasfe A t ug ver tﬁ
di et hyl et her, ?Hagér QZF\QQIEQ & \t%é?e d? d ollﬂgcjﬁ'ébhes?gan Ffat =ahd56
evaporated to dipread)to 3H.el éHl he lp78d quidnwhi2dh v@liz'FCﬁj-F@Iz puu’sf i7eb bljz) ;
fl ash chromat OQQaBbXt¢| @, NCHY{d=,1: = et hy| gaget @t 88 exa'iﬁ%a

g)(:l %ems'

cl
5 S l001y % gMS’??ﬁ(Mz‘”“E%u%?%”fﬂ@ ch3b; "Pradlsy \hione
300 MHz): [err] Hole6 Yéi R - 48H(deHRHanpmCh2 T=)9 Ha) ; o002(d)4(2§'la£d1h , J= 9

CH3-CO; 2.62 (Hz)2H, CHerr]-C, J= 7.5 Hz); 3.94(s, 3H, CHerr]O;
4.10(t, 2H, CHerr]O J= 7.5 Hz); 5.20 (s, 1Herr].); 5.41(s, 1Herr].);
7.48(d, 2H err]. J= 9 Hz); 8 Ol(d : 2H[err] J= 9 . Hz). D
Met hyl 4-(5- Hydroxy =1-M 5t MetHy) gukfomyl e e I -2
(1.0 eq) of dryp SteSi UM car bonate in 100 m of anhydrous met hanol was
added 1. Og (1.0%%?‘6"!_%t hyl 4-(5-acetoxy-pent-1-en-2-yl)benzoate in
anhydrous nethanol. = The resulting reaction m xture was stirred for tvvo

hours at.nrgom tenper%uaesonetliéﬁl bed, bygt Pe, @dé&)t'&fl ety P 4‘1% ydtoxy-
hydrochl oric aC| gmﬁgg?ﬁ,ﬁ?ggct ed twice wi th _dichloronethane. "%e

extracts were d? ¢fapd oaﬁﬁgcdﬁcgnﬁ‘ﬁtﬁu‘l’r’a’eﬁ’
pressure to ylkndamhwdrpusd@iethyq:ethéas 36bel’l.e]iCto oM S. wdsz=added 1A -a

220, done, é?%?‘?j%‘“f%‘%ﬁfﬁ%%%?“&e%@“ﬁﬁh] kg, 20 V) gt
1.56(s in anhydrous dlethylether Cooling . was discontinued
15 after 15 minutes and the mixture allowed to attain room tem-

perature while stirring under nitrogen for 4 hours. The

triethylamine hydrochloride precipitate was extracted with

saturated ammonium chloride solution and the aqueous layer

then washed three times with diethylether. The combined

20 organic layers were dried over magnesium sulfate and concen-

trated under reduced _pressui'e_ to yie'ld the product.
M.S.:m/2= 298 (M'), 267.0683 (Mt-CH30, calc. for C33H;504S:
267.0691), 202 (MY-CH3-SO3H), 143 (100%). I.R. (NaCl): v=
2950, 1720, 1610, 1440, 1350, 1280, 1180, 1120, '97_0, 840,

25 790, 730 cm~l. lH-N.M.R.(CDCl;, 300 MHz): &= 1.92 (quin, 2H,
- CH-CH2-CHz, J= 7.5 Hz); 2.70(t, 2H, CHy-C=, J= 7.5 Hz):
3.02(s, 3H, CH3-SO3); 3.96 (s, 3H, CH30); 4.24(t, 2H, CH,0,
J= 7.5 Hz); 5.22(s, 1lHglef.): 5.44 (s, 1lHoler): 7.48 (d,
2Harom.» J= 9 Hz); 8.01(d,  2Harom., J= 9 Hz).
30 : .
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(broad)g,rlH, OH); 1.75(quin, 2H, CHerr]-CHerr]-CHerr], J=7.5 Hz);
2.60(t, 2H, CHerr]-C= J= 7.5 Hz); 3.68(t, broad), 2H, CHerr]OH, J= 7.5
Hz; 3.94(s, 3H, CHerr]O; 5. 20(5 ~-1EBerr].); 5.42(5, | Hol ef.); 7.48 (d,
2H err]., J= 9 Hz); 8. _ ; 9 Z) th i :

(1.0 eq) of netkenzaLe hydroxy pent 1 en- 2- yI)benzoate and 0 38g (2 0 eq)
of triethylam ne in anhydrous diethyl ether, cooI ed to O[err]C, was added in
a dropwi se fashion soI utlon of 0.44g (2. 0e mesitylchlor- ide in

anhydrous di et hyl et h%r liggy) Fhﬁeﬁ/a§eﬂ s&EGHN n@@&t&mérflgsm (WRSe equiPRetd

mxture all O\Neddimaétﬁeﬂtbﬂ%ﬁdﬁﬁséle,r Bt VN | Surird V) 14Kl W TiAN dE O%G'ﬂh
for 4 hours. The tr%et h%#‘am ne . drochl r| de q%em pi tate was extracte

with saturfted ST ord d@ UFS of arﬂj'lt A3u8ocRA) apEr 8REn SRR
three times withydiriddyiret4é®ml off fenhyaldous teteiyidy o FLeTs. V\/E'il'lﬁsirmﬁd:ure

f at_ed d es
Che product . et 8681880 CrERe: ahlOEgHINET of St G P PRIL) (5. S oo
Cerr]Herr]Q e#"%l}l@- ggangage a‘tl:eza;p én{lndrpus}l[ba‘ug]mzéaﬁqﬂmg wad3 Za(sded
100% . |.R 2850, a
570, /%4_0, 790,(73 leééﬁ% .récf”ﬁ?@r a%nloéf?“ ’1% 38% Mﬁz‘f‘u‘ Per"]"% %97
(qui n, 2H1OCH &% T35 WP‘% %)attzlm(!toommemmz:a@m untig
Hz); 3.02 (s, 3tydrddent révailteian )was 3n86 1ohgeHobddreied.O ; 7d. Akt midture

CH 110 5 7 g nan Sl gy abd YL e T sy pchy ouonyi-

Met hyl 4 (Gmu@qer&mmmmw ml lufnzmﬁiydrou_s tetrahydro-
furan. The mixture was then refluxed for 15 hours, satu-
15 rated ammonium chloride solution was added, and the solution

extracted three times with diethylether. The extracts were
dried over magnesium sulfate, and concentrated under reduced
pressure to give the product (contalnlng some unreacted
ethyl cyanoacetate which can be removed by Kugelrohr distil-
20 lation at 40°C/1 mm Hg). Further pur:.f:.cat:.on of the prod-
uct was accomplished by flash chromatography, eluting with
1:3 ethylacetate:hexanes. M.S.:m/z= 315 .1458 (M*, calc. for
. C1gH2904N: 315. 1470), 284 (M+‘CH30), 202 (W—EtOZC-CHZ-CN),
176, 143 (100%). 1H-N.M.R. (CDClsy, 300 MHz): §= 1.28(t, 3H,
25 CH3-CH20, J= 7.5 Hz); 1l.64(quin, 2H, CH;-CH3-CH;, J= 7.5
Hz); 1.96(dt, 2H, CHy-CH, J= 7.5 Hz):; 2.60(t, 2H, CH3-C=, J=
7.5 Hz); 3.44(t, 1H, CH-CN, J= 7.5 Hz); 3.92(s, 3H, CH30):
4.22(qg, 2H, CH3-CH30, J= 7.5 Hz); 5.19(s, 1lHglef.): 5.41(s,
 1Hgjef.): 7.42(d, 2Harem., J= 9 Hz); 8.00(d, 2Hapop-, J= 9

30 Hz). '
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A 1_Iit!r t hree neck round bottoned-flask was equi pped with a refl ux
condenser, addition funnel, and gas inlet, and charged with a m Xxture of o
0.10g (5. 0 eq) of 80% sodi um hydri de in 43 %i- of anhydr ous tetrahydrof uran.

This mxture was cooled. tmgﬂ{}exr]g:. 2, 604 LK b - ﬁ% il SR - -
et hyl cyanoacet ate | -anhy. ro]ﬂ]rskéet etEragd(drofuran was a{%ed ﬂ%pwi se undée{y]é)
ni trogen at nosptRf i - orously stirred and allowed to

attain room terrperature unti| hydrogen evoI uti on was no | onger observed.

To the m xture was t ad 040 0, t 5- et yIsquonI-
oxy- pent - | - en- 2-yl ) ber sd° ‘ﬁt:‘5° M%i rf@a?n;"!ﬁi'o- r} ml
m xture was themf ef Ianmd:ltms 151ehhharm>1 sisu-addeddoasnagi um.c.‘nl eqr)deof dary
sol ution eg‘iq,, traghed

di et hyl et het. The exJiracétrsh%ve é%ir‘lglgldﬁ%ver CItx’rr%gnl]:ey %ﬂuﬁg’f@}g yas stirred
concentrated undd FRMcEemperature ferglamuﬁhé%rwme§con53dnung chdoride
unreacted et hyl gaengaceind qalidhiai iy TR {3 'éh%e'trn%hrfﬂ'&fa'ée solu-

0

| ation at 4O[er1Jr Furt her purlflcatlon r od-
acconpl i shed by H%rﬁ#ﬂ TRft apPy2 §I°utqlngr%ﬂ4r@@°med flask which was

(é{ hyl ?ﬁft at eqhempel\i S. wﬂtlz—agiréfllé\i/[ﬁBcbﬁbeh[ébr QMAC a f s inlet. A mix-
derr er er er er
(Merr]- err] %—1 ?bgf?] %\ﬁ)ag 1721 e‘éiooﬁ’ 15%';!- N4IVI(I§ ~caserethoKy -6~
300 M—Iz) [err] <YR. x‘131¢n'@=|[Yé-r)rqe@q[a¢rer i®, wnl7oi enhydrofié( meithandl, is
CH CH ddea 7 6

[err]-CHerr] A rrﬂo tire fﬁltg,lte&na (:ﬁfelﬁ%w&i%erﬁﬂ "(7}%, €E :Ze(g g‘é%- 12

2.60(t, 2H, CH[§4g¥ qﬁg_ . (t,
3H CHerr]O Bq, Under cRg néffrogeno atnosphens. - BLters, cqcﬂdlftg to room
5.41(s, 1H err] tempérdtte,2id.@3r hl, (1=eY)Ho¥, g&a&@éd adbkse’ hecidlwal Haleq

- 19 - 15 to neutralize excess sodium methoxide. Concentration under

reduced pressure yielded the product which was removed by
filtration, washed with a cold mixture of 1:1 chloro-
form:methanol, and dried. M.S.:m/2= 328.1530 (M}, calc. for
C17H29NgO3:  328.1535). 1H-N.M.R.(DMSO-d6, 300 MHz): &=
20 1.40(quin, 2H, CHp-CH3~CHp, J= 7.5 Hz); 2.25(t, 2H, CHy-pyr,
J= 7.5 H2): 2.60 (t, 2H, CHy-C=, J= 7.5 Hz): 3.84(s, 3H,
CH30); 5.10(s, 1lHgjef.): 5.36(s, 1Hgjlef.); 5.62(s (broad),
2H, NHy): 5.93 (s (broad), 2H, NHy):; 7.53 (d, 2Harom.: J= 9
Hz); 7.84 (d, 2Harom., J= 9 Hz); 9.86 (s (broad), 1H, NH).
25 :

A 50 ml round-bottomed flask was charged with a mixture

of 0.420g (leq) of methyl 5-[4—(2,6-diamino-4-hydroxy-_

30 pyrimidin-5-yl)-pent-l-en-2-yl]lbenzoate in 7 ml of 1N __cif
aqueous sodium hydroxide (approximately 5 eq). After heat-

ing the solution to 60°C for 1 hr, the solution was allowed

to cool to ambient temperature and then stirred overnight.
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G M 'hyI 5-[4-(2, 6-di am no-4- hydr oxypyri m di n-5-yl ) - o
pent - 1k en- 2-yl ] benzoate. To a sol ution of sodi ung({net al (190 ng, 2 eq) in
10.0 mj of anhydr ous net hanol is added 0. 414g "1l eq) of dry guani di ne

hyd lorid C t r oQ ture for
a)l;oL?CSOO;nI nﬁt es. pl;'Pﬁs{éc?u‘tF'né“éJ olpﬁ)é' We?r\é%spﬁ';% e Eflf‘iFFP&Fl Jes
and the filt rat@lai)ifj-ed iwith lr@ml;s eml edft glaCEQInECEQNOEaFQHLOMJ |zﬁ‘d§1t-
whi ch a S a e

1300 (1.0 eq) o nephon” | LE11800RR" By "dnE tiaaliah: SAsH iunbeh: aha,
10m of anhydrdh"ss Mdnummto The Sollutaoaawelst concentirated: ider
refluxed for lZdwmidend uaeeésaral twgeav@t r@?&hggag AL s go,g}wg tt“r%aﬁg%?

0 _neu

| t
éigﬁiéatsﬂé.eum oA Ror a0 A 1370 cod oo o PHSO 98 500
product which M )rfentived- Bg f(lq;h?/flﬁ?um Gaagggz;\ggg.?Jeol‘u.Sn Hzmezotzl(tl
chloro- form mm-ham:m -pyel, doi=e 2=5 El;z kg) ;
H N.M R 300
c:[err]H[err]N[%rr] ﬁf 1?3;%}' err {JCH ?efgﬂ/g G,

= 1.40
[Cle-err]pyr (q§‘ 2 % b (8(brep b422§4 %)7. 57+53(d3. 83&5—:,,,3!;1 J= 9 Hz)

CH o,51cr§81(,e 5. 3&( 9, Hzhl;enrB2) ; Eﬁﬂrﬁﬁroiﬁ)Nﬁ
NH%:;H)? 5.93 Es (bﬁ)gdﬁma)zc’ﬁ NH[err])z})1 7.53 (d( Za[erra]ly ?-‘ 7.84

(d, 2Herr]., J=9 Hz); _rzi) : 1H NH)

9.86 (s
4[5(26D|amno4 )

1¥1  Neif4-f5c hyBrosypyrimidi
50 m round-bo nkl: S-bn svythpeaodyvivi i 1{1{;&3{:@ of 0. 420g (qu) of

met hyl  5-[4-(2, 6-di am no-4-hydroxy-
pyri mdin-5-yl)-pent-1-en-2-yl]benzoate in 7 m of 1N of aqueous sodium

hydr oxi de (approxi nmt ehgxture) .of Af2Zomdieatl: ieqy t BE Sakp5-QD, 50a5hens: 4

for 1 gr 1st he ﬁgh%k%y%ﬁlahh%@ﬁ Qpefel tgnagbbf%enzo 8rg:[::'t'¢5ea§gd1tt)2§g

stirre overm% .2 eqg) of N-methylmorpholine in 4.0 ml of anhydrous

tetrahydrofuran, was vigorously stirred for 5 minutes at

room temperature. To this mixture, 165mg (1.1 eq) of 2,4-

dimethoxy-6-chloro-1,3,5-triazine were added and the solu-

20 tion was stirred for 40 minutes at room temperature. An

additional 104mg (1.2 eq) of N-methylmprpholine were intro-

duced . followed by 236mg (1.3 eq) of dry dimethyl-L-glutamate

hydrochloride. The solution then was continuously stirred

for 4 hrs. at room temperature. The solvent was removed

25 under - reduced pressure and the residue dissolved in

chloroform..  Extraction with saturated aqueous sodium

bicarbonate removed unreacted acid, triazine and triazinone.

The organic layer was dried over magnesium sulfate, filtered

~ and evaporated to dryness to yield the product which was

30 ‘further purified by flash chromatography eluting with 1:10

methanol:chloroform. M.S.:m/z= 471.2081 (M*',' calc. for

' C23Ha9NsOg:  471.2118). lH-N.M.R.(CDCl3, 300 MHz): é=

l.41(quin, 2H, CHy-CH3-CHy, J= 7.5 Hz); 2.00-2.55(m, 8H, 4 x

-CH2-); 3.56(s, 3H, CH30); 3.68(s, 3H, CH30); 4.68 (dt, 1H,
/
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- 20§- Inpuities were renoved by filtration and the filtrate was acidified
with§0.35 m of glacial acetic acid. The result- ing solid was collected by.
cent i fugati on W|th wat er and di ssol ved in- nethanol . The sol ution was
concgntrat ed under duced ? re to.give the product. MS .mz= 314.1366
(Merr], calc. 'H[g ]%f r'r]GIS 431(8 14pgpad), 2H, NH2); 4.97 (s,
[err] H N M R (DMBacé[ger)r,] 5.3 (eHz 1HJ10e.])7 5.86 ((gui(broad), 2H, NHy); 7.29

CH CH J=7 2. 2 3 /-
L S bk 8 s Tl et % 7
MHE

5.68 | (s (broadfr Haromer )921(15(2t9rd§d)(br2ﬁ yr53(d
2H erf]., J= 9-Hz) 7.88 (d, 2H[err] J=9 Hz); 9. 82 (s (broad) 1H NH) .

l. D|TethyI5N-(4r5(326 QX ‘

yl)-pent-1-en- 2—y|]b

4-[5-(2, 6-di am EeNo gng e L > @ LR 14) Bl - TS -en2y|]ben20|c acid and
'104nmg (1.2 eq) of N-nethyl m)rphol | ne in 4 0 n1 of anhydrous

t et ralydrof uran, was vi irred m nut es_at roomt enperature.
To thils nixture, 165fy fq S?nﬁa&mﬁgrré'tol‘?&?y Qf chimethyl 3Ns{gri(37i(Re6-
wer e gdded and ﬂiamanlm-hy@r yrtimiddn~Sey146pent+ieenalk-ydgbenzoyl } -L-

t enperi{at ur e. L.on Gl. 2.€ o] hy ol

i ntro-| duced foéﬁgv\quxa{t): Sé 139%1"3?1 %fogg%r%qgk%%h +£@£‘91F H&}%&I\Ej‘d‘% was
hydr odhl oRde. stxw@eéomwmnmighﬁaaumﬂpanﬁ¢mnﬁx§#gr%tt¢rndelértnehdssoduum
room tienperat ur gale T&e s:oi{wﬂs-ve@s sr-ari'am%ouadﬁsfa&ss%%x&&aaauseya51dpkhe-

resi dde di ssol ved in_chl o& Gtion th™"Saturated aqueous
sodi unh bi car bona{ &7 émdvd W&é?@ﬁgé&témlf’r i %Ei'-ﬂe anF¥agigd ngsetifmeacid
organiic |ayer wqe.dei &d,oereqiotinea was uhddéd, dfophtsedwith vigorous stir-

ring. The desired product was removed by filtration and
i5 washed three times with 1 ml of cold water, followed by dry-
ing under high vacuum. M.S.(F.A.B.):m/z= 444.18695 (M*+H,
calc. for CpiHogNsOg: 444.1883). lH-N.M.R. (DMSO-dg, 300
MHz): é= 1.43 (quin, 2H, CH3-CH3~CH5, J= 7.5 Hz); 1.85-2.15
. (m, 2H, CH-CH, J= 7.5 Hz):; 2.21 (t, 2H, CHy-pyr, J= 7.5
20 Hz); 2.36 (dt, 2H, CH,-CO,H, J= 7.5 Hz); 2.56 (t, 2H, CHp-
C=, J= 7.5 Hz); 4.36 (dt, 1H, CH, J= 6, 7.5 Hz); 5.15 (s,
1Hglef. )i 5.39 (s, 1Hglef.,): 5.69 (s (broad), 2H, NHy);
5.96 (s (broad), 2H, NHjy): 7.47 (4, 2Hayrom., J= 9 Hz):; 7.83
(d, 2Harom., J= 9 Hz); 8.57 (d, 1H, NHq1y, J= 6 Hz); 9.84 (s
25 (broad), 1H, NHpYr): 12.65 (s (broad), 2H, 2 x COzH).

_ . A 50 ml round bottomed flask equipped with a gas inlet
30 was dried and charged with 500 mg (1 eq) of N=-(4~[5-(2,6~
diamino-4-hydroxypyrimidin-5-yl)-pent-1i-en-2-yljbenzoyl)-L-
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and efhporated to dryness to-yield the product which was further, purified

by fl §h chromat ography eluting with 1: 10 nmet hanol : chloroform M'S.:nlz=-
471.21 (Merr], calc. for (err]Hers]Mesr]Jerr]: 471,2118).

[err] NI\/IR(CDCI[err] 300 MHz): [err] = 1.41(quin, 2H,
CHerrj-CHerr]- quc Jac¥ds iry) 10 2md0-o£ 5a8hhydgenss betltamroﬂlm(.s To
3H, err]O; 3. 8 t, 1

7.5 Hz}; 4.84 é&ﬁro%t%ﬁi’kﬂre?ﬁ *0 Q‘g (9(1? 3 7 °"2 1 Obeé“’f’gdnde
1H err].); 5.86 furan efherate was added achpema}te 0£_39mlzylour ard

(1 m §\| a g??% 1H al“'iéﬁf&ﬁat@ré“ofdsszt*[er&ﬂfbeﬂvﬁ;d‘?&usl%ﬂ Qﬁ’xffnﬂerﬁﬁd) mix-

). hydr oxypyt i m di n-5-
1-en- 21yl ] ber’nzoylﬁ)m-'l_e fF ﬁ#“f:e%lcFﬁdlﬁl BRbt PSHréon%l ‘%?}(lﬁrg"% E?ﬁ%?ﬂyl“
I\T(4-['3 (2, 6- ldioaﬁdwf 4%@%@ M &ind 5- glo)cr penig- 1- qn- 2- w)benagy! }Ebdlum
glutamate in 1. us .sodj um oxi.de was stirred ovgrni ght  at
roomtenperature k}ocfa%eeﬁlrc?hs%%%&eso% S*#s ﬁ'o water was acﬁecfl. he' Biktlre
N-{4-[5- (2, 6- di artihen aasyGtiryed iat diqamﬁmpep'amure for two hours, followed

1-en-2-yl] be”20y|bér' hsdi'ldétr?d?aqzlo%ch‘iilder rdadcied practlire %%C&geﬁg ?} "krgauct

eq) then was add ropw se W th vigorous stir-"ri ng esire
was renovedy fiWhich (WAS FREREMN SRR tPYeflas hCErWaBPQEBPBYwaFéFtlng

E(I\)/I[Iow]edey dlry with ur1de;r Riedhanaly¢hl doBofcn. A. E)f )z 1644c186915s.. m/z=
err|+ cal Cc Ir er
(DVBO-d[ err], Sod s % ]"H[ Jf]lg[stfg&qc%%lﬁé ﬁgcﬁf”? ‘BF"D'
7.5 Hz)|: 1.85-2. B9Y zz)H m[érF?‘ 734m PHy) Ha- Hy Hl 1.45" (m,
?4[ er2r]-E):l>:Ira é: 21 -m H@t.,;ZIM-QH[‘.%Sr r(je, COHer CHE~ Cﬁgﬂ;ﬁ Elz)z(s 3t562H,
t, 2H; CHiyg %tix BHagCHe J=28, TP, ¢ 52 (F;5 Hz);
tHerrl.. )i 5. 39‘:3%5 [s” )1H, 63§H(s, %51430). 3.66 (d,
H, CHyOH, J= 7.5 Hz); 3.74 (s, 3H, CH30): 4.62 (dt, 1H,
cx-rglu, J= 6, 7.5 Hz); 7.30 (d, 2Harom., J= 9 Hz):; 7.76 (4,
2Harom., J= 9 Hz). ' : '

20

1 nt-2-vlibenzo -L-glutamic acid.

Dimethyl N-{4~[1l-hydroxy-5-(2,6-diamino-4-hydroxypyr-
imidin-5-yl) -pent-2-yl)benzoyl)~-L-glutamate (60 -mg) was
dissolved in 0.5 ml of 1N aquéous sodium hydroxide (1 eq)

25 and the solution then vigorously stirred for one hour at
room temperature to yield the disodium salt of N-{4-{1-
hydroxy-5-(2, 6~diamino-4~hydroxypyrimidin-5-yl) -pent-2-
yl]benzoyi}-L—glutamic acid. To this solﬁtion, 0.06 ml (2.0
eq) of glacial acetic acid was added dropwise followed by

30 cooling at -10°C for 30 minutes. The solid was removed by

filtration, washed with 1 ml of ice water, and dried to pro-._. .

i " duce N—(4-[1-hydroxy-5-(2,6-diamino-4—hydroxypyrimidin-s-
yl)pent-2-yl]benzoyl)-L-glutamic acid, m.p. 164°C. The
product contains 1 equivalent - of sodium acetate). M.S.
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(broad), 2H, NH2); 7.47 (d, 2Herr]., J= 9 Hz); 783 (d, .2:I-.l[e'r'r'].',

5. 96

J= ( ); 8.57 (d, 1H NHerr], J= 6 Hz);_ 22' 84 (s (broad), 1H NHerr]);.
12.65 §s (broad), 2H 2 X qurr]H) Exanpl€® 3 A Dlrrethyl _

N-{4-[ 1- Hydroxy-5 iam no- - drox -

pyri m i n-5-yl )pe - 7- r;ﬁbé’r‘&oy Hy| &P&ﬁ‘at o %W?Nﬂmd bsmmaasl)tl aslgg-
equi ppgd with a Ovids dZVQdMHIOI Cft'@# gek441 B 50Pm 0 261] H) ;
N-(4-[$-(2,6- di ammﬂdwdr(wypml m iD= Emylonppnt -ﬁ\-%%]’@ foyi;}z L-cflzl

- 22 - |glutanmc d| 0 f ydr
reaction mxtur eq"‘ﬂg ]2 3@0 (3 g{] Mpé'é'r'oﬁy'd i-§e Hzdt/r hytdof(dtan 2H, CHa-
etherate wad addSP28: aT'r a't'e5oH2$,n12/ a2 .ored em; CIHE! THHOH Ol 5 L1 ¥ g: Hz):

Af t |y dsi t Ly dj t ;opgl”
er vigorously r{dtg, m! MCHg1 gag%ioé §1 5998 %Ou@eﬁoa L 2H,

m xture was cool Q Ig0

sodi um'bor ot etraﬁiar)ate .8? f& 31%8 gfl wﬁ?lzédd@d“z Tﬁe Rﬁatume:tﬁenwﬁz),
stirred at room eff rur%ﬁémrn.tmo"ﬂo&rﬁ,z)f,ola.cs/aad(cby ;mnc t|Qf;=
reduced pressure9t.95y|(sl dbtbadapy, ogugt rkh |

chromat ogr aphy, eluting with ?:4 ?remgk%P/ch f(g ﬁ]ﬁrBH&h{ S '1 4f e?&?%’
MS.: mz= 489.2233 (Merr], calc. for C[err]H[err]N[err]qerr]

489.2233); [err]HNVR (MeOD, 300 MHz): 6= 1.22-1.37 (m 2H, -

CH err]-CHerr]-CHerr]); 1.55-1.85 (m 2H, CH2- CHZ CH2); 2.04-2.35 (m 2H,"
CHerr]-CHerr]); 225(t 2H, CH2-pyr, J= 7.5 Hz); 2.48 (t, 2H,
CHerr]CJerr]Me, J= 7.5 Hz); 2.75-2.87 (m 1H, CH-CHerr]OH); 3.63 (s, 3H,
CHerr]O,; 3.66 (d, 2H, CH[err]O—| J= 7.5 Hz); 3.74 (s, 3H CH[err]O);
4.62 (dt, 1H, CHerr], J=6, 7.5 Hz); 7.30 (d, 2I‘I|_CII] _1-0'—'7\ ~7.76 (d,
2H err]., J= 9 Hz). : S
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B. N-{%[1-Hydroxy-5-(2, 6-di am no-4- hydroxypyrinidin-S-w ———
yl) penty 2-yl ] benzoyl } - L-gl utam ¢ acid. Di net Thi o
N-{4- [ 1} hydr oxy- 5-( 2, 6 ﬂmmmlﬂ’mmm mm % - : 'sSheetHasBeenR eplaced

i mi di n-B-yl)-pent-2-yl] (60 mgy) W WMM

0.5 m pf 1IN aqueous .so |un1hydrBX|de (1 eg) and t he somu

vigorouply stirred for »ne hour at roomtenperature to “d the dlsodlum

It of |N-{4-[1- hyd 6- di 5yl t-2-
Tl benebyl 1L o ut anCEAKE P & O Sebche bl BB IO OO Y BN T

acetic acid mas addeDEGr GBW B’ fmTLoqu Sx,cnnllcm,amz,wafwmﬂiiﬂxu 30
m nutes; The solid was renoved by f||trat|on washed with 1 m of ice
water, and dried to pro- duce '

N (4- [1 hydr oxy- 5- (23 6- d| d r 5-
yl ) pent - 2- yI]benzoyI ?utan?éungcépxyﬂy fé?ﬁ&;% The product

cont ai ns equ5va|ent of sodi um acetate) M S. - 23 - (F.AB): ne=
(Merr]+H, calc. for C[err]H[err]N[Bi_tr]CIerr] 462. 1989). 1H NWR
(DVMSO-d[err], 270 MHz) [err]gfj 2 2H CH[ebr] CH err]-CHerr]);

1.55-1.95 (n1 2H, CHerr] [eTY C}{err] ; g8 (n1 2H
CH err] - CH[err]);'2.25-(HzN2 CH2,p\(ICH2) 5 =C=0
Cderr]H J=7.5 Hz); 2.80-2. ( 1H, CH cllf & RgF 4 51 (dt,-
1H, CH err], J=6, 7.5 Hz); 5. ¥ - err])C°9 8 (s (broad),
2H, NHerr]); 7.42 (d, 2Herr]., J=892Hz); 7. 90(d, 2H err]., J= 9 Hz);
8.50 (d, ‘1H, Nyperr],= 6 Hz); 9 95 (s (broad) 1H, NH[err]);.12.6 (s
(broad), 2H, 2 X CIIerr]FD - 24 -

in whlch

()_—_

(1)

n has a value of 2 to 5;
R is vinyl or hydroxyhethyl and Z is hydrogen or R
and Z taken together are methylene;

15 each of Rz and R3 is hydrogen or a carboxylic acid
protecting group; and
the configuration about the carbon atom designated
* is L; and ' '

the'pharmaceutically'acceptable salts thereof. .
20 2. A compound'according to claim 1 in which -each of

2 and R3

R is hydrogen. '
3. A compound according to claim 2 in which n has a
value of 3.
4. A compound according to claim 3 which is _N-{4-[6-
25 (2,6~ d1am1no-4-hydroxypyr1m1d1n-5-y1)hex-l-en- -yl]ben—
zoyl}-L-glutam1c acid. .
5. A compound according to claim 3 which is N—(4 [5-
(2, 6-diamino-4-hydroxypyrimidin-5-yl)pent- l-en-z-yll-
benzoyl)-L-glutam1c acid.
30 6. A compound accord;ng to claih 3 which is N-{4-[1-

hydroxy-5-(2, 6~-diamino-4-hydroxypyrimidin-5-yl)pent-2-
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CLAI for the Contracting States: DE, GB,2FR- IT, NL, SE, LI, CH BE, AT,
LU, . 1. A conmpound of the forrmula OH [err] in ' n_has a value of 2
to 5 Ris vinyl or hydroxynethyl and Z is hydrogen

t ogetiher are nethyl ene; each of R err] and R err] i.sl

TM and Z taken
carbdxylic acid protecting group; and the configurat' ﬂmﬂﬁulﬁumbon

atom desi gnat ed * yiigplenzayd JLhrglpkamigcagiacal |y accept abl e sdlt& thereof.
2. A compound according to claim1 in which each of Rerr] and Rlerr] is

hydrogen. 3. A cdnpouldd campoudidhaaaerdigiant® i eolaimch AnhathishyaAtucledsts.

4. A d ding2t 0.l adm.3 which is N-{4-[6- o
(2, 6-di ani no- 4- h?%ﬁ’%)r(fl ;?ﬁzmgﬁf&n-igfn #F) RE €1 bRen’ ﬁ??%@ﬂ?“mw }-L-gl utamic

acid. 5. A conpgynd accesmpdithd OagkarfisgWtichel it 74-§61ected in the
(2, 6-di am no- 4- hydr oxypyri m di n-5-yl)pent-[-en-2-yl]- benzoyl}-L-glutamc
acid. 6. ASconp@Fe#Pa®éaer di ng to claim3 which is N-{4-[1-

Wi 1 benyoyt | L. gl ut am coufis S, WLk PRt R B- kT Rb o pecxermpainiaipntn,
‘at | east . yl)hex-l-en-3-yllbenzoyl}L-glutamate;
- dimethyl N-{4-[5-(2,6-diamino-4-hydroxypyrimidin-S-
yl)pent-l-en-2-yllbenzoyl}L-glutamate; |
10 - dimethyl N—{4-[1-hyd¥oxy¥5-(2,6-diamino-4—hydroxypy-
rimidin—s-yl)pent-z-yl]benzoyl}L-glutamate.
9. A pharmaceutical composition for combaﬁing neopla-
stic growth in a mammal which compriées an amount of a-
compound according to claim 2 whicﬁ upon administration
15 to mammal in a single or multiple dose regimen is ef-
fective to combat said growth, in combination with a

pharmaceutically acceptable carrier.
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. .
one of R err] ,gd,Rfer’T’////’//::than hydr ogen. 8. A conpound accordi ng

toclaim?7 sele 'of - di et hyl

N-{4-[6-(2, 6-di Byri m di n-5; ' — —

yl ) hex-1-en-3-y enzoyl}m.glutanate - a4n§thy| * This Sh o
N-{4-[5- (2, 6-di ani no- 4- hydr oxypyri mi di n-5 ect Has Been Replaceq

Lo 1) e o . ™™ v Iy

rimdin-5-yl)pent-2-yTTbDenzoyr JC-grutanate. 9. harnaceutlca
conposition for conbati ng neopl a- StIC growth in a nannal whi ch conpri ses
an anount of a conpound accordlngg | aim 2 which upon adm nistration to

marmmal in a single br mARIGHRSS d nBﬁePgr%Fl"’Fe&fl vERE o qRRHNAS,; BE
growth, in conbinalfgyhdygjj a pharnaceutlcally acceptable carrier.

> oH
= z
HzN'<; y (cnz)n-%- gNH*HCHZCH2¢06R3 A(I)
R COOR?2

10 in which |
n has a value of 2 to 5; _
R is vinyl or hydroxymethyl and Z is hydrogen or R aﬁd
Z taken together are methyiene; | .
each of Rz and R3 is hydrogen. or a carboxylic acid
15 protecting group; and '
| the configuration about the carbon atom designated * is
L

comprising the reaction of a coﬁpound of the formula:

- H | .
20 ' Z o] o ..
l .
(CHz)n-T COH (III)
i R ’ - )
NH2
with a protected glutamic acid derivative of the
25 formula:
_ . _
RzeocoTH-cnzcxzcoon3 - (IV)
NH2
30

o e o2 . .
wherein R, Z, R®, R3 4pq n are as defined above.




