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bowel disease ie. ulcerative colitis and Crohn's disease, colorectal cancer,

asthma, psoriasis, Pneumocystis carinii pneumonia (PCP), other serious
20 pulmonary diseases, rheumatoid arthritis, other inflammatory conditions, other
fungal infections (vaginal and others), bacterial inflammations, protozoal
inflammations, cancer of the urinary bladder, cancer of the lung, other cancer
types that may be reached from the “outside” of the body, non-surgical abortions
(intrauterin administration) conditions associated with liver transplantation,
25 especially in immuno-compromised individuals. The invention also provides

methods of the preparation of such compounds and novel intermediates thereof.

Background to the inventipn

Inflammatory bowel disease (IBD) is a general term that includes both ulcerative
30 colitis and Crohn’s disease, disorders of unknown etiology that result in
inflammation in the gastrointestinal tract. Ulcerative colitis is an inflammatory
disease of the large intestine. Ulcers develop in the inner lining, or mucosa, of the

colon or rectum, often resulting in diarrhea, blood, and pus. Crohn's disease is an
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in the immune system that cause inflammation. 5-ASA itself is very effective and
20 has few side effects, but it is quickly absorbed in the upper gastrointestinal tract
before it can reach the colon. Sulfasalazine (Azulfidine, Salazopyrin) has been the
standard 5-ASA, preparation for years. In ulcerative colitis, sulfasalazine is useful
for treating mild to moderate attacks and for maintaining remission. Sulfasalazine
combines 5-ASA with sulfapyridine, a sulfa antibiotic that prevents 5-ASA from
25 being absorbed until it reaches the colon. There, intestinal bacteria break
sulfasalazine into its two components. The active component, 5-ASA, blocks the
inflammatory process; the other component, sulfapyridine, however, plays no
positive role in the colon, and, in fact, its sulfa properties are responsible for most
of the adverse side effects and allergic responses experienced by up to 30% of
30 patients taking this drug. Some common side effects include heartburn, headache,
loss of appetite, abdominal discomfort, dizziness, anemia, fever, and rashes.
Sulfasalazine can also cause folic acid deficiency, and patients should take

supplements of this important B vitamin.
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Metronidazole is an antibiotic used for infections caused by anaerobic bacteria
and is useful for people with Crohn’s disease. Other antibiotics used for Crohn’s
20 disease include trimethoprim/sulfamethoxazole, ciprofloxacin, and tetracycline.

A genetically engineered antibody shows some promising results acting against

the tumor necrosis factor (TNF), a major factor in the inflammatory process that

causes IBD. Recent trials are showing promising results in reducing disease

activity and improving symptoms in both Crohn’s disease and ulcerative colitis. A
25 similar drug, cA2, is also showing promising result against Crohn’s disease.

Asthma is a chronic lung disease and causes breathing problems. Asthma
medicines keep the air tubes in the lungs open. There are two groups of asthma
medicines: bronchodilators and anti-inflammatory active agents. Inhaled

corticosteroids are important in therapy.
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Treatments include: Moisturising creams and ointments, oils for the bath, creams,
ointments, lotions and shampoos based on tar, vitamin D, salicylic acid, sun shine,

20 stronger medications, e.g. methotrexate, and mild steroid creams and ointments,
used for short periods, for psoriasis affecting the face or body folds.

The AIDS epidemic, cancer chemotherapy and organ transplantation have
significantly increased the number of patients with impaired immune systems who
are suffering from severe opportunistic infections including pneumonia caused by
25 the fungus Pneumocystis carinii. P. carinii pneumonia (PCP) is a serious disease
with high prevalence and constitutes the major cause of death in patients with
AIDS. Current treatment of the disease with trimethoprim (TMP, structure below),
a nonclassical inhibitor of dihydrofolate reductase (DHFR), in combination with a
sulfonamide is still the standard therapy for PCP. Severe side—effecté associated
30 with sulfa drugs often lead to discontinuation of therapy. Inhaled

aerosolised/nebulised pentamidine is used for prophylaxis. When applied
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Antifol ate corrpounds are used In the treatnent of bacterial infections.

Treatment with Nonsteroidal anti-inflammatory drugs (NSAIDs) for rheumatoid
20 arthritis can relieve its symptoms and treatment with corticosteroids and other
Disease-modifying antirheumatic drugs (DMARDSs) can slow or halt its
progression. NSAIDs can, however, lead to such side effects as indigestion and
stomach bleeding, as well as damage to the liver and kidneys, ringing in the ears
(tinnitus), fluid retention, and high blood pressure. COX-2 inhibitors, a new class of
25 NSAIDs, may be less damaging to the stomach, but may have higher incidents of
other side-effects than conventional NSAIDs. Corticosteroids reduce inflammation
and slow joint damage. DMARDs are another group of drugs prescribed. Some
commonly used DMARDs include hydroxychloroquine sulfate (Plaquenil), gold
compounds (Ridaura, Solganal), sulfasalazine (Azulfidine) and minocycline
30 (Minocin). Other forms of DMARDs include immunosuppressants and TNF
blockers. Some of the commonly used immunosuppressants include

methotrexate, leflunomide, azathioprine, cyclosporine and cyclophosphamide.
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dihlycgofolate reductase, the enzyme that generates the active product,

tetrahydrofolate, from dihydrofolate. The affinity of trimethoprim for DHFR of
15 bacteria is several orders of magnitude higher than the affinity for the mammalian
enzyme; similarly pyrimethamine has a very high affinity for the DHFR of malaria

parasites.

Because sulfonamides and diaminopyrimidines act on the same metabolic
pathway, they exhibit a strongly synergic interaction, at least in vitro. However,
20 because tetrahydrofolate is reoxidized to dihydrofolate during the biosynthesis of
thymidylic acid, diaminopyrimidines rapidly trap the vitamin in the unusable
dihydrofolate form. Sulfonamides, in contrast, cut off the supply of dihydrofolate
and act rather slowly because the folate pool becomes depleted only after several
cell divisions. For this reason, if there is sufficient diaminopyrimidine present to
25 halt tetrahydrofolate regeneration completely, the sulfonamide does not have an

opportunity to contribute to the antibacterial action.
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Certain ester analogues of the above DHFR inhibitors have been published in the
academic literature. In particular Haliberg et al. (Chem. Pharm. Bull., 1998, 46,
5 591-601 and J. Med. Chem., 2000, 43, 3852-3861) describes compounds of the

formula:
H\N/H o
A /kN/ R

wherein R is hydrogen or a glutamic acid linked to the phenyl ring by an amide
bond. However, the R = hydrogen variant showed a poor hydrolysis rate in in vitro

10 assays comprising pig liver esterase, cholesterol esterase, human duodenal
mucosa, human liver, rat liver and human leukocytes, respectively, leading the
authors to conclude that "esters comprising a 2,4-diamino-pyrimidine ring are not
suitable as soft drugs" (Chem. Pharm. Bull.,1998, 46, 591-601). The glutamic acid
derivative exhibited a pharmacokinetic profile similar to methotrexate and was as

15 expected relative inert to ester hydrolysis in vivo in rat (J. Med. Chem., 2000, 43,
3852-3861).



10 treatnment of diseases which can be therapeutically treated by

I mmuno- nodul ating or cytostatic effective conpounds, in particular in the
form of dwiywdned3ot ate reductase inhibitors, either appli edTiGERO3S8Y,
orally or parenterally, or cancer forfis sensitive to nmethotrexate. |BD,

i.e. ul ceéatg ﬁe co| iti E !and Chron's disease, is a further indication that
can be tr re colorectal cancer, 15 cancer of the
uri nary bl adder, the lung and other cancer types that may be reached from

the "out S\N@-,-Gha\% nbthedl e ereBstﬁé1 é?l‘télln n%’ﬁge lgéﬁgﬁlcf@(@&é&tréﬂ é%d&%%tﬁ%dof

ot hers), protozoal acteria ections, urinar ract
i nfecti OI‘ipoph\dlC HﬁRr strudtufesctendrts, bmdaa@me@d:hy aafast hydmtyt(Ci metamtllem n

adm ni tratlon) ast or,. ot her_seri.ous .pul no, ar ' s, rheupntoid
art hriStS sNaffio-of hese W%%Pgﬁ’? gn 35’“'&9 qf g es Hégﬁﬁaﬁea E?%‘ﬂé’ e as
agents f othu§OMndrai @il Imetatsdlisetianaamh aﬂfeatéd?féspoﬁdﬁlgl ﬂ'tcﬁﬁlipot'pmlllc ester
transplantation. As a short-lived duration of exposure is sufficient,

syst eni c analeguesof dassic PHFR rhibiersi and wikhin ge@rakb@aﬁwmsw%ﬁﬁartthw

d
can al so Bte bEaeRiE At FickrioRfe e SHIRHF and cpARatBRE Re MR
an i nfl an2e00r20,|38¢0t)oMihet invantion fus bmvidedmyrew éh'ey mmﬁﬁnmdsandﬁsafee
"ol 0 gt?%ae@%}?%éééagﬁéﬁwmﬁh”%gp&ﬁéwt el el Bh R SRR ar 1y,
the inve Hg:g%d&%t ?%CQ%/ E‘éowdfn %rtfc%id?“lrﬁthe fo%@i Y)Pcﬂﬁ{lc%ﬂﬁgté

PCT/ &B02/ For mul a wherei n R1,
R1' and R%duataseumhﬁbnensdenhelyamwddgprcaﬂy, crally oupareeit@raﬁyrryqameer fores am ne

00, et Sl B T BN BB SN B Ay
opt i onal 'm&epsﬁdn&aﬁcﬁﬂ tHR! QAP HeOfrRhted, HritH REmeRBIHERY 418 &dloreRidl Adktidey,
substituted nono-, bi- or tricyclic ring system conprising 1-4 heteroatons
15 cancer of the urinary blad er, the lung and other cancer types that may be
reached from the outsude” of the body, psoriasis, PCP, other fungal (vaginal and
others), protozoal and bacterial (pulmonary infections, urinary tract infections and
others) infections, non-surgical abortions (intrauterin administration), asthma, or
other serious pulmonary diseases, rheumatoid arthritis and other inflammatory
20 conditions. Other applications are as agents for non-rejecting liver transplantation,
and intestine transplantation. As a short-lived duration of exposure is sufficient,
systemic treatment of e.g., rheumatoid arthritis or other inflammatory conditions, is
possible as well. The compounds of the present invention can also be used for
treatment of nephritis, e.g. IgA nepbhritis, which is an inflammatory-like condition in
25 the kidneys. The compounds in the present invention can also be used for
treating diseases/conditions involving one or several of the melanocortin

receptors.

More particularly, the invention provides novel compounds of formula I:
30



10 (preferred nonocyclic rings being furyl, thienyl, pyrrolyl, pyrazolyl,

I m dazolyl pyridyl, pyrazinyl, pyrimdinyl, pyridazinyl, oxazolyl,

i soxazol ywp oehsss2ol yl, isothiazolyl and the |ike; prefermread/dBoeypaedssc ri ngs
bei ng one of the above-nentioned nonécylic rings fused to a phenyl ring
such as quinolinyl, |squ|noI|nyI ﬁn2|n1dazolyl benzot hi azol yl ,
benzoxazol yl, benzothienyl, ind zyln/ $oi ndol i nyl .15 and the |ike, or

partially satur ted ring such as
pyranyl, pyrrolinyl, pyrrolidinyl, ra2|nyl oxazol i di nyl,
I sooxazi di nyl rmrphol inyl, thi Nzol and) |'i ke; and preferred

tricyclic rings being acr 'F@' ne, ka@ t hi oxantﬁene phent hi azi ne,
thi ant hrene, di benzazepi ne, 1}8{(, a the like). The heterocyclic ring
system may be bonded via a ca;gon or via a hetero 20 atom and may be bonded

phenyl fused to an unsaturated or

froma hetero atomcontaining ting or a carbocyclic ring. Alternatively R6
may be a substituted phenyl, 20ptionally substituted bicyclic or
tricyclic carbocyclic, aromatic ring 5%ﬁ§§n1(preferred systens bei ng

i ndanyl, naphthyl, diphenyl nethyl, E ant hr acene, phenant hrene and
the like). 25 The optional substituents on R6 include halo, Cl1-C6 al kyl,
Cl-C6 al koxy, .G -C6 al ken C -C6 al kynyl, Cl-C6 al kanoyl, thiQCl-C6

al kyl , hawbe@l@é%aﬁey& ﬁﬂérﬁm arwd@ﬁﬁt)@%@twhmfa@@zmgm relepsieg e |
fury[, th |yl , oxazolyl, isoxazolyl, pyrrolyl, thiazolyl,
isothiazof§€¥h1m%¥i?%@ aIkyI N(CJ-CB al kyl) 2, thioCI-CBaIkoxy,

hydr oxyCG - C6al kyl , am noCl- C6a|ky| cyano, carbal koxy, benzyl oxy,

m)rphog yl - C1- C6

7 Bk TN b ol sytutes«i"ﬁ% yheraiale dugos

above,
al kyl aryI opﬁ’dné?IS/%bstltutéﬂ)atdmﬁtlégmb' tuents. is preferably selected
from R R7 R7 z

As regards optionally substituted heteroaromatic groups, R may be an optionally
substituted mono-, bi- or ftricyclic ring system comprising 1-4 heteroatoms
10 (preferred monocyclic rings being furyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl
pyridyl, pyrazinyl, pyrimidinyl, pyridazinyl, oxazolyl, isoxazolyl, thiazolyl,
isothiazolyl and the like; preferred bicyclic rings being one of the above-mentioned
monocylic rings fused to a phenyl ring such as quinolinyl, isoquinolinyl,
benzimidazolyl, benzothiazolyl, benzoxazolyl, benzothienyl, indolyl, isoindolinyl
15 and the like, or phenyl fused to an unsaturated or partially saturated ring such as
pyranyl, pyrrolinyl, pyrrolidinyl, pyrazinyl, piperazinyl, oxazolidinyl, isooxazidinyl,
morpholinyl, thiazolidinyl, and the like; and preferred tricyclic rings being acridine,
xanthene, thioxanthene, phenthiazine, thianthrene, dibenzazepine, carbazol, and
the like). The heterocyclic ring system may be bonded via a carbon or via a hetero

20 atom and may be bonded from a hetero atom containing ring or a carbocyclic ring.

Alternatively Rg may be a substituted phenyl, or optionally substituted bicyclic or
tricyclic carbocyclic, aromatic ring system (preferred systems being indanyl,
naphthyl, diphenylmethyl, fluorene, anthracene, phenanthrene and the like).

25
The optional substituents on Re include halo, C4-Cg alkyl, C4-Cg alkoxy, C4-Ce
alkenyl, C1-Cg alkynyl, C1-Cs alkanoyl, thioC4-Cs alkyl, haloC4-Cs alkyl, phenyl,



wherein z denotes the point of attachnent. 10 R7 may be hydrogen, hal o,
Cl-C6 al kyl, Ci1-C6 al koxy, Cl-C6 al kenyl, Cl1-C6 al kynyl, C1-C6 al kanoyl,

t hi od - Cowalokgpbg3ohal oCl - C6 al kyl , phenyl, benzyl, furyl, PoiraBoR/00888

pyrazol yl, oxazol yl, i soxazol yI pyrr®l yl, thiazolyl, isothiazolyl, NHC1-C6

| kyl, N Cl | k 2. thi
o hocL i U IR 1y Pagoly P%ﬁ&@leﬁsmé&xﬁy\?rrﬁwfﬁﬁeﬂ%'w ORIV | oxy.
a nonocycNHe,s@g téﬂkylorN d(]ftﬁseréﬂ%&" 0io?-CLSIAF FYARYBC ACEIRNIO anfhoc -

het erocyclic group space al’Kyl, " such as k ylaryl,” or other,
| i pohili cCanbsdt icyanot sarh%nxyr d:!enlzypmhmqrphelub&-ﬁsuaﬂnybxas aRmanecydite

Conc R ARG o, e g A SR B Bkl
PCT/ (3302/ QQﬁBgucHéS@ Q@Gfb’:\bﬂaercﬁp@ﬁh@élkbdtnuéﬁls% al koxy, C1-C6
al kenyl, C1-C6 al kynyl @%{1 al kanoyl, thioCl-C6 al kyl, hal oCl-C6 al kyl,

phenyl, benzyl, furyl, thienyl, pyrazolyl, oxazolyl, |soxazolyl pyrronI
t hi azol yI I er, i pophi lic substituents 5 The term halo
her ei n |nc‘f u?grse é@le ?‘?)rfr@mfl uoro and iodo. R4 and R5 nay each be

ei ther hydrogen or a sufbstl tuent as defined for Fav@ured |ipophilic
substituents for R3 R

P optional ly, R4 & RS ing udﬁ d /C6 al kyl, 10 (for
exanpl e C1-C3 al kyl hRas met h Ky N- or_i/Hpropyl), Cil- C6 al koxy
(for exanple Cl-C3 la kgry $uch as t hi oCI-C6 al Ry exanpl e
Cl-C3 thioal kyl, (suchgas thionmeth N i oet hyl ), ha al kyl (for
exanpl e hal oCl1 such as s CF3), phenyl, thienyl, or benzy Zny of which
cyclic substituents being optionally substituted as defined herein for

ot her substituents. Exenplary 15 substituents for R3-R5 _ing| ude
3,4,5-trimethoxy, 2,5~di rret hoxy, haI or 3,5- dinethyl preferred
al koxy groups are y, ethoxy, pcphopoxy, isSopLo Eﬂt oxy,
sec. - but oxy, tert.-Rut n pentox@ - hexoxs ps for R, R2,
R1' and R2' of fornu |ch rel ea am ng

ncl ude

conventi onal pharnaceutlcally acceptabl e am de p > sj as hal oC1- C3
al kyl, C -C3 al kyl, such as cycl opropyl or those described in US 4, 760, 057,
US 5,466,811 or WD 90/08128.R25

OOO |

z

wherein z denotes the point of attachment.
10
Rz may be hydrogen, halo, C4-Cs alkyl, C1-Cs alkoxy, C1-Cg alkenyl, C1-Cg alkynyl,
C4-Cs alkanoyl, thioC;-Cg alkyl, haloC;-Cg alkyl, phenyl, benzyl, furyl, thienyl,
pyrazolyl, oxazolyl, isoxazolyl, pyrrolyl, thiazolyl, isothiazolyl, NHC-Cg alkyl, N(C;-
Cs alkyl);, thioC4-Cealkoxy, hydroxyCy-Cealkyl, aminoC4-Cealkyl, cyano,
15 carbalkoxy, benzyloxy, morpholyl-C4-Cg alkyloxy, a monocyclic carbo- or
heterocycle, as defined above, a carbo- or heterocyclic group spaced by alkyl,

such as C1.; alkylaryl, or other, lipohilic substituents.

Favoured lipophilic substituents as R; include C;-Cg alkyl, C¢1-Cs alkoxy, halo,
20 especially fluoro or bromo, phenyl, benzyl, thienyl, haloC-Csalkyl, thioC4-Cg alkyl.



Al t hough certain of the novel conpounds may show decreased potency agai nst
pat hogen or cellular DHFR rel ative to current inhibitors, they may exhi bit
somewhat Wetme83sel ectivity versus liver or other key DHFRCIpRIZE6388Nd,
inmportantly, a nore rapid nmetabolismtlo i nactive netabolites in vivo. 30

Accordin ~the c o] khveption.have utili Ly 4 n_the tpreat ment
of di seg%één%;gghﬁgign%ggéﬁ %Bﬁygrpﬁﬁpﬁcaj{(]?v{bﬁgﬁ enﬁyl'i ﬁfﬁ?ﬁoglwm’l gﬁ or
cyt ost at i flkasyTPHIGOSC ilkyhehalaCR!GseatkyIopheayll vengylaflryl, thieayiaplsazon,
parenterally, or cancer formnms being sensitive to mnethotrexate. Another
utility a@azoh isexazohdnpyralyl, thiszolyl; isethiazaldy at pther.dipophilis syhgtitaestisn’ s

di sease. asthma, PCP, psoriasis, rheumatoid WO 02/ 068397 PCT/ GB02/00888 12
arthritis, other inflamatory conditions, col orectal cancer, cancer of the
urinadsy Thetierhalodecein intlutiéechlong baochopflhero amhiveo. t ypes that may be
reached fromthe "outside" of the body, inflammatory conditions caused by
bacterial, fungal (vaginal and others) or protozoal infections,

non- sur gi Rﬁbn@m%éyﬁéﬁcﬁ bBleitheF RYdidganad ittt @8)defined 96r Rs. _
transpl antation, other serious pulnbnary, especially in 1 nmuno-conprom sed

i ndi viduals. A further aspect of the invention thus provides the conpounds

of fornul | for,use ..in therany. sHdch a se i.n Lh uf acture o

neai onmeriayosr el fESEIS SuRHLERY fofHE WP atlidhdl e B REMEMER e A o
DHER.10Thgf@cCékathpleeS-0f; SIRyTPOUEH as GhethyE dthyle At iopi-prgsy)) C1-Caalkong €&l | ul ar
and pat hogen R are measured by conventional assays, such as those
descri bed®Xamplantitisc AHOXY ApHght asomethnygr thioee€s aliyl, fogsexample gmé

3
Ant i m cr gf; n 5 : 7 14«1 : ounds
wil | typﬁ@ge{h&’sﬁ%ﬁﬁaaﬁc@\?vgﬂfe@ qrot}'?cﬁ%ylga'?%é?rgﬁ@@aqg( %%%@P Fégre]g ai'n
ci r cunst asuvhsas ACFRe pmenyke thiehyl, or dinzply ahy cfawhichi cyclib®ubstitaentsnbeingt i on
with high selectivity index between cel]| ular FR (f exanple rat |iver
DHER) | ancPriioae) SURSlRUB: Ao g BRMISHERISTRYT 40T (QIREF abstsrin. | EXSHBATY b
not edst h [ BHFR A M B 4 ar S5 BIX Ve 5.
sel egtsi viaetfuyb%?n exesﬁg?k% Eg oﬁgdlgry gﬂ%gtgrr%ﬁ& i %E ‘?‘ﬁg@%@?a@@ hjz,*fx?('aseded in
t he conpaliméthydf t he invention. The conpounds of fornmula | can formsalts,

whi ch form an additional aspect of the invention. Appropriate
pharmaceutically acceptable salts of the conpounds of 25 formula | include

sal ts of Ss@anpreféared Jka§PeOURE | AreCRicifoRy, icth@6), ds-proptiyU topgosasly, it
limted to acetate, trifluoroacetate, |lactate, gluconate, citrate,
tartrat e,bqtgngeﬁe@;-butoxy, tert.-butoxy, n-pentoxy and n-hexoxy.

20
Groups for Ry, Rz, Ry" and R’ of formula | which release the amine in vivo include
conventional pharmaceutically acceptable amide prodrugs such as haloC4-Cj
alkyl, C4-C3 alkyl, such as cyclopropyl or those described in US 4,760,057, US
5,466,811 or WO 90/08128.

25
Although certain of the novel compounds may show decreased potency against
pathogen or cellular DHFR relative to current inhibitors, they may exhibit
somewhat better selectivity versus liver or other key DHFR species and,
importantly, a more rapid metabolism to inactive metabolites in vivo.

30 Accordingly, the compounds of the invention have utility in the treatment of
diseases which can be therapeutically treated by immuno-modulating or cytostatic
compounds, either applied topically, orally, rectally, or parenterally, or cancer
forms being sensitive to methotrexate. Another utility are the treatments of I1BD,

i.e. ulcerative colitis and Crohn's disease. asthma, PCP, psoriasis, rheumatoid



mal at e, pantot henate, isethionate, adipate, alginate, aspartate, benzoate,
butyrate, digluconate, cyclopentanate, glucoheptanate, glycerophosphate,
oxal at e, wbepwes’gnt e, hexanoate, fumarate, nicotinate, palPcoaiB»2/oss8ti nate,
3 30 phenyl propi onate, picrate, pival®te, proprionate, |actobionate,

pi vol ate,  canphorate, undecanoate. and succinate, organic su honlc aci ds

such as #dhmishephylammatary W@gmnﬁhGHH@tabcﬁWoWB?Waﬁ rL‘:‘uI'~'|!')‘HBFVate
Ca”phorSUBuaaee@t ncér BPHH"@J grbgglbm?@aﬁ an;mﬁﬁépbe%%he@ﬁom the

chlorobenzenesul onate an uenesul pho Il norgani ¢ acl ds such
as WO 02/ tesdee” @Hﬁb@m&/ (rfeedmatogy I¢9ddi¢ioh$ causky by pactsviab fungal (vaginal

hydr oi odi d hat b 1 sul ph h | ph
phosphori Enc B nair cPitoREn pteEaERs.or hostiaiod s ALOARS “pRebifhy * &
The C@Tpoé%ﬁ'né}fatfdh') ”Uivér'trgﬁéblékﬂatlém Qitﬁ’& a@riblg Pumc_fﬁd?yoresﬁécfah? frr ee

base. ~ The conpounds of the invention may be isolated in crystal form

pr ef er abl ynmypesgeRsoRmisad/igdiyidialssnd t hus an additi onal aspect of the

i nvention provides the conpounds of formula | in substantially pure
crystalline form conprising >70% preferably >90% honbgeneous crystalline

materi al Adurteseagpert 09 %6 iWehtior trusaorevides thée @blﬁprmendatoelfdaraiula inforause
preferably >99% hom)genous materl al The comp ds of fhe invention fare

parti cul alf YPe&aRY: SYCh A% BpF #nih L IRTHFASYIE: 91 MeieATeRls o nedfiearyent o
dermgid v, gie de?@r'e%é’uwﬂiﬂié"f?ilh‘%oﬁ‘@ﬁBHFR transder mal |y but may al so be

f
admnlstereg oralTy, rectally, or parenterally, for instance orally in a 15
bi oadhesi ve conposition to adhere to the gastro-intestinal tract or

par ent er i nt fanuscul i.nt rapernit.o eaI | trave or

bo! dur al | i pRBvitish ot EABoURES ot e ke ARE: dratetiRuits celiiaf AGE BAae
capsul e, PHFRM érla SRERURed Yoy EcorR@Rtion AL 95@%3‘ N d4NEhoS ddschbad in
phar maceutically acceptable ‘carrier or diluent. The invention extends to

rr?t hods }‘Ant/mrqf@@,r Aggnts Sihemaibent :183]1 c3§nﬂ<3§ﬂt13§5l 20di Aglimiarely AgeBifound
F
ssoctat 1 GheaRiner, R BT A8k 52, PiOREEE AMout s i typiEaR G 1Byb |

termtopiiGHO f@r ¢ien tarposDERAR, afrel maér @ertain chreumstapicds iaf tHehenditedyofout
also applies to the topical administration on the mucous nenbranes of the

gastro 25reatingsPi aamnit, shew, insgemunstion, wita digh selegtivitydBdem bstwaen - ealRtas t i on
adheri ng bﬁatl (@ eldif |ana6tswé?e§Hwn§r§ndtt S Sle¥RRint t tlé REsYERC &f fect.

Oral fornu ns are convenl ent epare in unit do form such as
capsul es reference point it should be noted that conventional DHFR |nh|b|tors such as PTX
20 and TMQ have selectivity indexes of the order 0.13-0.19, which is generally

exceeded in the compounds of the invention.

The compounds of formula | can form salts, which form an additional aspect of the
invention. Appropriate pharmaceutically acceptable salts of the compounds of
25 formula | include salts of organic acids, especially carboxylic acids, including but
not limited to acetate, trifluoroacetate, lactate, gluconate, citrate, tartrate, maleate,
malate, pantothenate, isethionate, adipate, alginate, aspartate, benzoate, butyrate,
digluconate, cyclopentanate, glucoheptanate, glycerophosphate, oxalate,
heptanoate, hexanoate, fumarate, nicotinate, palmoate, pectinate, 3-
30 phenylpropionate, picrate, pivalate, proprionate, lactobionate, pivolate,
camphorate, undecanoate and succinate, organic sulphonic acids such as
methanesulphonate, ethanesulphonate, 2-hydroxyethane sulphonate,
camphorsulphonate, 2-napthalenesulphonate, benzenesulphonate, p-

chlorobenzenesulphonate and p-toluenesulphonate; and inorganic acids such as



or tablets, enploying conventional carriers or binders such as nagnesium
30 stearate, chalk, starch, |actose, wax, gumor gelatine. Liposones or
synt het i cworo2qe3aT al pol yners such as HPMC or PVP may be ®s#&a:R00/066880r d a
sustained release fornmulation. Altermativel y the formulation may be

ot ut 1 on NERSIAGFE TSRS, Brardiestty, Spndle. EEAPHER herisPhtBie i on
in c0nverthrdwahatéefpeed@phaecbhaepmﬁrc&dnd §u’ﬂt>h6r¢ic A H St dridadid @i/ 00888

14 et hanol, vegetable oil or glycerine, ionally with flavouring agent
and/ or paremnyememé and/ or enul sifier. Any formul ation may contain 0.5 to
99.5% by weight of the therapeutically active conpound. 5 METHODS OF
PREPARATI ON The foll owi ng exanples are intended to illustrate but not to
l'i mi t 5t heTise cpmpolints of fd:rrrmﬂatlimay bal istlateghas fise hgzdmeutodasrtaerfcbeabsmf

parti cul ar I nt er est for t . i ntended po The re ation of the
conpounds/ R GeERRauUNd s'f Sf ‘Fa'n(’?'j't'qrb it Er%@iﬁtse T, Wrﬁ%r@%{rrpl es
bel ow. Thg, t m{rp,l

bel ow. The co%oun avr 'ng t gedaerﬂgg%{ |6¢agra§u9e§{ PShTehﬁgéne re)ggfeed by the

f ol | owi ngcorgpaends oﬁﬁirrmdzl |a5ulvstam¢iallylpme:aryetadmra d’;oratrczoerla‘img md0e,(1 1),
protected or activ as_necessary, wherein R6 .is 6 a previ oy sly. I ned,
Pt eact RICTRTRRY. S0 RemBRoTER IR | SUEHITE pralplel clrorSHarREy o Eitens
neceggar yho fadusler ﬁaﬁné%ét@'ﬁbﬁ rﬂuﬂe\ﬁreer nggsvﬁbmgehaheﬁe@eﬁérd 20
al kyl - or arylsulfonate and R1, R1" and are as previously defined,

by using standard esterrfrcatron procedures well known in the art, and a
comound . BB (nk SnAHEEfS BAAEHAFRYgaT' BRictSERAERERSR Y O
such as pulmonary, dermally, optically, vaginally, nasally, transdermally but may
also be administered orally, rectally, or parenterally, for instance orally in a
15 bioadhesive composition to adhere to the gastro-intestinal tract or parenterally as
intramuscularly, intrapernitoneally, intravenously or epidurally. The compounds
may be administered alone, for instance in a capsule, but will generally be
administered in conjunction with a pharmaceutically acceptable carrier or diluent.
The invention extends to methods for preparing a pharmaceutical composition
20 including a compound of Formula | or its pharmaceutically acceptable salt in

conjunction or association with a pharmaceutically acceptable carrier or vehicle.

The term topical herein means any application on the outside of the body but also
applies to the topical administration on the mucous membranes of the gastro-

25 intestinal tract, such as by means of a mucoadhesive composition adhering to
e.g., the intestines where it serves its therapeutic effect.

Oral formulations are conveniently prepared in unit dosage form, such as capsules
or tablets, employing conventional carriers or binders such as magnesium
30 stearate, chalk, starch, lactose, wax, gum or gelatine. Liposomes or synthetic or
natural polymers such as HPMC or PVP may be used to afford a sustained
release formulation. Alternatively the formulation may be presented as a nasal or
eye drop, syrup, gel or cream comprising a solution, suspension, emulsion, oil-in-

water or water-in-oil preparation in conventional vehicles such as water, saline,



Formula Il Formula Il 25 Method 2 WO 02/ 068397 PCT/ GB02/00888 15 A
conpound of fornmula (1V), protected or activated as necessary, wherein R1,
R2, R1l' wod2Bg$39are as previously defined, is reacted w tPleTsaGEmEPEsand of
formula (V), protected or activated Bs necessary, wherein R6 is as

revi ousl defnedn 1erein L sas e |.eaving .gro c
P ogon® dnaBok veodble M oF | Bygette.2 cpYobaRn Gttt SvaiaRasBBett Ahelr
procedur eéreﬁ@Nau{‘?@OéMH/bf‘ énkhﬁi!sﬁéfr Aﬁ?dfoﬁnﬁmﬁuﬁé %ntﬁﬁf QLE %0(99 506 by
obt ai ned after deprotection where necessary or deS| red. RI'

)L' R 1 weight oRtie therapsutigally activegganpeund. Det ai | ed synt hetl c descrl pt| on
10 Schenme 1 outlines the synthetic approach enpl oyed for the preparation of
some exenplary target conpounds (enconpassing an ester bond in the bridge

bet ween METHODSWOF PREPARANONT) listed in the table at the foot of
Schene 1. The synthesis of conpounds 15a, la and 2a, as well as the

nmetabolites 18a and 19a is 15 descri bed in Chem Pharm BulI., 1998,
gghgggl g%%@l%ﬁw %SEWQ t%daﬁeﬂgstrl va oat ecs W‘fnd%et%b \7/a {h\%hl ch
was furt havemnordl alﬂmthgh tthe wnpemmmmangpctaarbonfylpartlaﬂatd mtwretslh foo dihem
chlorite,, enpl qyin | - 2- but.ene a_scavenger, J. O.g. e 1980,
25, 1175 ETRe U Rosat T N prRparalgn o1 e caBROGER: ohepaeal TiBch 0
esterjg i Ciresefted! me%tr&nglm Bﬁa#\?ﬁe%r Sel¥R. erﬁ@ebmbgaagtérwuﬁmm in
di oxane, = Heterocycles 199 883-1895, finally yielding the desired

esters 1distediwith. therlrpemplntatname helmm. Al alloy in refluxing formc acid,
Chem Pharm Bull. (Tokyo) 1998, 46, 591-601, converted the nitrite 15a
into the al dehyde 16a, which was further reduced to the correspondi ng

al cohol IfiRe dehpouhasinavingethehyshidraeformula (1) may be prepared by the following

general methods.

15
Method 1
A carboxylic acid of formula (Il), protected or activated as necessary, wherein Rg is
as previously defined, is reacted with a compound of formula (lll), protected or
activated as necessary, wherein L is a suitable leaving group such as halogen and

20 alkyl- or arylsulfonate and Ry, Rz, Ry’ and R’ are as previously defined, by using
standard esterification procedures well known in the art, and a compound of
Formula () is obtained after deprotection where necessary or desired.

R1'\N/R2'
O
X DO
HO R R1 _
6 \’}l N
R2
Formula ll Formula Il

25 Method 2



25 met hanol. Too long reaction-tinme |lead to over-reduction of the al cohol
to the 6- nethyl anal ogue, J. Heterocycl. Chem 1990, 27,1-12. The

brom nat iwo cafoétsbe al cohol 19a was perfornmed w th net hodecargBoapesssi n
antifol ate chem st ry, i ncl udi ng the 1se of di bronotri phenyl phosphor ane
(Ph3PBr2) in DVAC, . WO 02/ 068397 PCT/ GB02/ 00888 16 Chem 1977, 42,
208- 211, /ﬁiﬁpmnptmdoqfafﬁaﬂy'a Wk pretesiad aiadivatrsl 23 ecessapwhergi R Roo2,
35, 332- r

A, 3. b OR2 AT SRR, SR ekt Wi Shimebliia ofom R e aur o
provi ded protediedtorr activated ias nheegsagp ewhermystRyris abi previcslyedefinéd tanel 5

brom de with the .a ecarboxllca b t

ceot um cavbeen b S2PdRE e SRS bRl B SIS e
desi r%d Q&}Qélﬁ?'slﬂar\tﬁdrd@éﬁermcﬁhgﬁpr&@%@ ell khdlvn'tth Haé\lhh\aﬁa\la%ohﬁod}@ H NH
O NI H15a H30 f HN O ~N | 11 / la

NHPi v o’ Rreanola (1) i ebtained aﬂerdeplﬁpnecmrr\where\nwsampmemob 17a H 18a
lii V\ 01\ 11v HNN/ 2a HHHNHOHINOIN\ \ OH HN\N/ H i H

19a H N 18a
1\ /
O
mgh A

Formula IV Formula V

Detailed synthetic description

10
Scheme 1 outlines the synthetic approach employed for the preparation of some
exemplary target compounds (encompassing an ester bond in the bridge between
the aromatic ring systems) listed in the table at the foot of Scheme 1. The
synthesis of compounds 15a, 1a and 2a, as well as the metabolites 18a and 19a is
15 described in Chem. Pharm. Bull., 1998, 46,591-601. Thus, protection of the amino
groups of 16a with pivalic anhydride in anhydrous DMF afforded the dipivaloated
aldehyde 17a, which was further oxidised to the corresponding carboxylic acid
with sodium chlorite, employing 2-methyl-2-butene as a scavenger, J. Org. Chem.
1980, 45, 1175-1176, Acta Chem. Scand. 1973, 27, 888-890. After subsequent
20 esterification, the quinazoline esters were depivaloated using ammonia in dioxane,
Heterocycles 1993, 36, 1883-1895, finally yielding the desired esters 1a and 2a.
Treatment with Ni-Al alloy in refluxing formic acid, Chem. Pharm. Bull. (Tokyo)
1998, 46, 591-601, converted the nitrile 15a into the aldehyde 16a, which was
further reduced to the corresponding alcohol 19a using sodium borohydride in
25 methanol. Too long reaction-time lead to over-reduction of the alcohol to the 6-
methyl analogue, J. Heterocycl. Chem. 1990, 27,1-12. The bromination of the
alcohol 19a was performed with methods employed in antifolate chemistry,
including the use of dibromotriphenylphosphorane (PhsPBr,) in DMAc, J. Org.



|l VHNHOH NHO Br HOHH +1 Re VI Nl OR NNRH H20a NN H

Compound R6 Conpound R6 3a 3,4,5 - ;pen 106 2-furyl 4a 2,5 -0OC 3-phenyl
107 3-furwp 02668327 3, 4- OC 3- phenyl 108 2-bi phenyl 6a 3, 5- @CHARRASE 109
4- bi phenyl 7a 3, 4- OCH3- phenyl 110 2 venzyl phenyl 101 1-naphthyl 111 3,

o- ant hr acGHEm 198, A3, EABERY)) ern ﬁs%n??@%t“r S G

Cheni st r yohepnerga2, G5MRRL337, Phr andmﬁCJNM?gseﬁem 4 98" e, fror 428108 2
JEOL JNM EX270 spectrometer at 5 an 8" Mz, respectively and 'a JEQL

JINMV EX4OOHBpeI@t AckiH er. dVledoCham. \1@%2/3@583961 ACTAGBespedtely. 1he JJaet MHz,

t . Thin- | TLC f i d b '
o u i unpaeant® Byt 1l RATHeSH Bt pressnt iR SERrordpt e e cic
Chr omeg ogprophite wnntmembgrofrwldawaxm &bldsi Gdihg Qétabmuaﬂ Rebéhdte or
ethanolic solution of 2,4-dinit rophen}(@%dram ne. Col umm chrorraqqoigraphy

was conduesdmopargonale; as bgses ¢ QMb3ap e MAGRrespectyelyHaifiarded thesi [ i ca

gel 60 ( ss otherw se noted. Preparative TLC
was perfo?ér)ré%ooeagﬁ |Wanﬁuslyh4?5%gcchoe§§geg with silica gel 60 F254 (2.0 mm

E. Merck). Centrifugal chromatography was carried out on a Harrison
Research Chromatotron (m)del 7924T) W th silica gel PF254 contai ning
gypsum (E. Merck) as sON Id phase l\/EI’“tl ng gm nts

He )\ =N /k
B 15 30 H /SD)L /\©

1 i
NHPiv (0]

HQ@* 5@*\“
T \

Compound Rs Compound Rs
3a 3,4,5 -OCH,-phenyl 106 2-furyl
4a 2,5 -OCH,-phenyl 107 3-furyl
5a 2,3,4-OCH,-phenyl 108 2-biphenyl
6a 3,5-OCH,-phenyi 109 4-biphenyl
7a 3,4-OCH,-phenyi 110 2-benzylphenyl
101 1-naphthyl 111 3,5-dimethylphenyl
102 2-naphthyl 112 g-phenanthrene
103 diphenylmethyl 113 9-anthracene
104 2-thienyl 114 3-iodophenyi
105 3-thienyl

Scheme 1

10 Chemistry. General Comments.
'H- and "*C-NMR spectra were recorded on a JEOL JNM-EX270 spectrometer at
270 and 67.8 MHz, respectively and a JEOL JNM-EX400 spectrometer at 400 and




10 (uncorrected) were determ ned in open glass capillaries on an

El ectrothermal apparatus. Infrared (M spectra were recorded on a

Per ki n- Elwero206e3%7 FT-1 R spectrophot oneter and are recor dedTiGBoYoesss(cnt 1) .
The Quest 210 organi c syntheziser (Argonaut Technol ogi es) was used in the

15 syntheses of 105-106, 108-113. In the synt hei_,e_ of 115 and 116 m crowave
heating wHY M&#a, SesRaFtiVRlYa TBif- laMeSQ}Wﬁﬁ'é%tPS ( %@I"‘@sn%@rﬁ?%jr BYHSBTCavi t y

producin u r t I hat gy
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nonitored during the course of the reaction. The "average pressure durlng

t he reactMeickhagnlgss;otharwisas 'ﬂ@?dCBFﬁﬂ%ﬁ%‘tﬁ TEEaaspesarmedon glage sheetst ube

I
352 (oo, HelbdBa s RRERRIES £t (ol ) M ERD SRR b oty ol o
contr ol | agas eadidd eutson RaHamEoR Ré@earchc(mumtm@hl(moaef 2924B) withIsiticand

r epr oduci bl e. SI ngl e node irradiatjon with nonitaring of ten'?erature
pressur e 3 d PFzsa £ANRINKY @ypeEm, S(E. ¢ Mgrclh sas, serlid; Wﬁ'lﬂ?&home tingh PGiRISCt i on

tempgpat ;!Dﬁcéﬁﬁécteﬁ %er&ogétbﬁmnehhTrPkb?%ﬁ“blv\%Eeca{ggPa%‘sOBn 'dh téi@ct?dtﬂ&r‘n’?al”‘)de

cavity an auto ower con rrying out reactions wit
m cr owaveapparatdnsaﬂmfmredn(M) spectra weareerecorded ram aabeikim-Elrsend608abT4R | n

addition to hi gh pressure generated by the vapour pressure of volatile
conponent3¥€ Qfﬂehﬂ@?%tgﬁa@%@%ﬁ?ﬁw )Sl"aéz?'ﬁ ?ate and cause a "t her mal
runaway", increasing the pressure further. Therefore, the use of special

heavy-wal | ed process vials is highly recoomended. SpeedVac(r) WO 02/ 068397
PCT/ GBO2/MxB8&Buest 2 ) mgmmmzqmveawgpnantsTaemblbgieshevawaped danitbes of

Swcadh /R, o ABBAUR RO D1 g iBtheReenol adpna) (8 mIBRBA hi n

0.4 %Of Hé%@ln@%ﬁé";jéﬁ'%neuaih%Smﬁ Isw\@rfé@zéﬂwsu@r@mm mivhaves&slityl t hout

further purification. 5 Starting materi al

2, 4- Di ampiedacing reombneeus inagdiaticy at 2480 Mida)(Pecomgb Ghenistsy (s Ypnrsala.ed
Ly om 192 SESKE, e Qeiends WA BB MBIGR AL S Brodiy ) v
Vials sealed with aluminum crimp caps fitted with a silicon septum. The inner
20 diameter of the vial filled to the height of 2 cm was 1.3 cm. Reaction mixtures were
stirred with a magnetic stir bar during the irradiation. The temperature, pressure
and irradiation power were monitored during the course of the reaction. The
average pressure during the reaction was 3-4 bar. After completed irradiation, the
reaction tube was cooled with high-pressure air until the temperature had fallen
25 below 39°C (ca. 2 min). The microwave irradiations were performed under
controlled conditions that make the procedure highly safe, reliable and
reproducible. Single mode irradiation with monitoring of temperature, pressure and
irradiation power vs. time was used throughout. The reaction temperature was
kept constant throughout the reaction in the single mode cavity by an automatic
30 power control. When carrying out reactions with microwave irradiation in closed
vessels, extra caution is advisable. In addition to the high pressure generated by
the vapour pressure of volatile components, the metal catalysts might precipitate
and cause a "thermal runaway", increasing the pressure further. Therefore, the
use of special heavy-walled process vials is highly recommended. SpeedVac®



when necessary, until everything was dissolved. The sol ution was cool ed
down to 10 roomtenperature before 30% hydrobrom c acid in acetic acid (18
m) was peore®dsdown to the reaction m xture. After stirriPag/GR02/00835
tenperature for 24-48 h, in the absetsce of Iight the m xture was poured

d i t tig KLl | d t hyl Th d

gener at e 28 $¢e3RBRRRnY BaF tisel e oxlralsne piader TEcE R
refri ger adrlydedr weré pépformed B?LMﬁ(rd)Ne%leABt L@%al@'ﬂiﬁé&@d odNEledlytlsthe
ni trogen and washed with cold diethyl ether. ound 20a was dried in

vacuo at W@ﬂénu%@mﬁr&mehn@ﬁmgﬂé@nﬂnwwelwlth"um Rdr %pef thei eadeulated 1: 1

20" Fr eshl P e aa SRR Hnica e RIS AR e keI C0LSe 1o

m xturse of 3,4,5-trinethoxybenzoic acid (368 ng, 1.7 nmol) and powder ed

ot assi um, car bonat e 3 , 3.8 ) in n drous DVB The
Peaction%W{!'c‘Srnéaﬁﬁéé?é "??)6 re m?eiggggf ni trogen for

48 h at f pag?ifoq, he
fl ask ms@%ﬁ?o%ﬁ@?ﬁé%&% ?Fefﬂ ré‘gfré’mgb?-&g‘s’gié’( %Qﬁegéleowvﬁé col I ect eih%a
filtrati clcehnl (AdShminal) Waa/\ejsemlveckln soetic aoid (jlf4 mheand bdetqdruplmct60°6

hanol d d
ST 1 oa pi AP AeCh el ATBR S0RE Py Vit ERsobBT.Ti B Hpehol BT Hpin 0°
condifoi onedmiMenipetatiié etoret 3ERehydadtstohie asldUf @cesié abud/(ae AN vdd peured

repeated flash chromat ography, usi ngt CHC13: MeOH (19:1) as eluent, affording
129 30 mflqwnite meerreapuenmléﬁs@ Aftersstifring at pesia dempeafatonefop 2448 hRn(ther)

(1;82 S est%’%gcg ?fé;gh?ﬁ?&"\@wmggpo r%%a?%l&qmth] iﬁ”;‘mg)ﬂ% d%éghw;gtﬁ}ih . 62

Ar Hg , 7. 7ZFhd drorgome&?,ﬁgcd'lzpomg-lgehbrggédma/g |&2h9d!mba%mﬂgballglgﬁés8 aﬂci\ggdg? 2H,
CH2), 3.96 (s, ., 3.82 (s, ;
161. 06, Hg&%ate%zth@eféfiéﬁfawI?Oi@20%3'8 Pﬁ‘oﬂs b rezt/ Wwas noflected uirder 00sas

19 124.7 ( 7 6,
s6. 00 '( 20) "0 A9 YRR G ety B Comaling Bog il g AacB 21 o
2, 4-di am4&3CcpndmseIJ inthe- r)e)«hfstdwwnbmtefurtharapunfc@bmmound 4a was prepared
from 20a (1.58 Mol ) in anhydrous DMF (15 m) which was added dropwi se to

a mxture of 2,5-dinmethoxybenzoic acid (862 ng, 4.73 mmol) and potassi um
carbonat e4:4654 ng, 4.73 Mol ) in dry DVF (5 m).

3,4,5-Trimethoxy-benzoic acid 2,4-diamino-quinazolin-6-ylmethyl ester (3a).
20 Freshly prepared 20a (1.58 mmol) in DMSO (15 ml) was added dropwise to a
mixture of 3,4,5-trimethoxybenzoic acid (368 mg, 1.7 mmol) and powdered
potassium carbonate (523 mg, 3.8 mmol) in anhydrous DMSO (5 ml). The reaction
mixture was allowed to stir under an atmosphere of nitrogen for 48 h at room
temperature, after which water (200 ml) was added and the flask was put in the
25 refrigerator. The precipitate was collected by filtration and washed with water. A
solution of the crude product in methanol containing suspended silica gel was
evaporated in vacuo. The silica plug was loaded on the top of a silica column,
previously conditioned with dichloromethane, and the crude ester was purified by
repeated flash chromatography, using CHCIl;:MeOH (19:1) as eluent, affording 129
30 mg (21% over two steps) of a white powder: mp 223-227°C; IR (KBr) 1702 (ester)
cm™ ;"H NMR (DMF-ds) & 8.23 (d, J = 1.70 Hz, 1H, H-5), 7.62 (dd, J = 8.55, 1.92
Hz, 1H, H-7), 7.37 (br s, 2H, NH,), 7.36 (s, 2H, ArH), 7.28 (d, J = 8.55 Hz, 1H, H-
8), 6.02 (br s. 2H, NHy), 5.39 (s. 2H, CH,), 3.96 (s, 6H), 3.82 (s, 3H); *C NMR
(DMSO-ds) & 165.28, 162.45, 161.06, 152.76, 152.56, 141.82, 132.90, 127.21,



After 48 h under an atnosphere of nitrogen at roomtenperature the m xture
was 10 filtered off and the crude product was evaporated under reduced
pressure WO 006l | portion of silica gel. The silica pl rgTwa2ioassded on
the top of a silica colum, previousl¥y conditioned with dichloronethane,

Grior 31 necl24.36; 19552 BRACHE by ae o BE TS (eBE 0L B8 8Bl (1
pure estegpall ﬂ.@?q 4 S HIR (KBr) 1703 15 (ester) cm1; 1H NVR (DM d6) 8
8.22(appsn¥11’f-f §@769(de 8.57, 1.98 Hz. 1 H, H7), 7.48 (br s,

2H, NH2) 7.31 (d, J 8.58 Hz, | H, H-8), 7.29-7.17 (m 3H, ArH, 6.15
(br s, HszHZ) , 5.34 (S. 2H, CHZ) , 3.83 (s, 3H), 3.80 (s, M; 13C NWR
( DVF- d6) 165. 89, 163.50, 161.67, 153.39, 153.28, 152.60, 133.39, 128.52,

124 84, 138-Bimethdkyd®Bendig. aQ:udz 4-aibﬁnih4>- amzeﬁn-@-yﬁnéﬂmylﬁﬁt&maw 59,
55.73. 20 Anal. (CI8HL8N404. 0.25H2
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25 mol ), 2, rimet hoxybenzol ¢ aci 'si um
car bonat e4.72r'&nmal) ahd S8otassiliin carbbhBte (Etﬁ4amgarmmtmrrﬁal)nin) dryTBDMK (éﬁcmi)on was

[ 1 dt d 2 bef t il ked-
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5165, 71, iekieuBly oo gy tdflorpietdgid ot b S Qster *%%f%eé s 57

127.13, 1 d #1déh chromhatodiaphyl Usifg .CHOB:MEOHOBNB) abZellent, ﬁal 8397
PCT/ GB02/ 0 gé% 20°60. 05, SéﬁS% yLAnzyI&g (ClgHZ g D2 Wa) r@ﬁ

s netmmgoéz&@.wm atenshpamenaur@uesta@dnpnn%w%”’wa b 17080 s

Co nd rep r t 0.53
oo, B8 REROTPRMAS OREDE § S8 Tag S e fion 6 0 4Pt e

car bonat etH,(H18, TH8 4br5:8 szNHz rrﬂVFd(J et®b8 HMUIH . Hfs)mz)zg THE (feaBH i on
was al l owed to proceed ore it was filtered and wor ked- up as

for 4a, yN&)dPrlp dor %Z'ﬂQNbibb@e:l”X(W%t@Hs))38_@—@\"%)(@@6%)'\")8 & NMRy, =
1.65 Hz, HirldP)s 165%D, 163.50, 161.67, 153.39, 153.28, 152.60, 133.39, 128.52,

124.84, 124.21, 121.62, 118.9 1,- 116.14, 114.66, 110.51, 66.85, 66.59, 55.73.
20 Anal. (C18H18N404. 025H20) C, H, N.

1:3
2,3,4-Trimethoxy-benzoic acid 2,4-diamino-quinazolin-6-ylmethyl ester (5a).
Compound 5a was prepared as described above for 4a starting with 20a (0.53
25 mmol), 2,3 4-trimethoxybenzoic acid (335 mg, 1.58 mmol), and potassium
carbonate (218 mg, 1.58 mmol) in DMF (total amount: 5 ml). The reaction was
allowed to proceed for 2 days before it was filtered and worked-up as described
above for 4a yielding 34 mg (17% over two steps): 'H NMR (DMF-ds) 5 8.19 (app
s, 1H, H-5), 7.65 (dd, J 8.57Y 1.98 Hz, 1H, H-7), 7.53 (d, J = 8.91 Hz. 1H, ArH),
30 7.51 (brs, 2H, NHA 7.28 (d, J = 8.58 Hz, 1 H, H-8), 6.91 (d, J8.91 Hz, 1 H, ArH),
6.24 (br s, 2H, NH,), 5.28 (s, 2H, CHy), 3.88 (s, 314), 3.78 (s, 314), 3.76 (s, M),
3C NMR (DMF-dg) & 165.71, 163.84, 161.98. 158.02, 154.90, 152.85, 143.63,
133.91. 128.97, 127.13, 125.12, 124.74, 118.69, 110.87, 108.34, 67.08, 62.05,



10 (dd,l = 8.58, 1.65 Hz, | H, H7), 7.42 (br s, 2H NH), 7.25 (d, J =

8.58 Hz, IH H8), 7.11 (d, J = 2.31 Hz, 2H, ArH), 6.77 (t, J = 2.31 Hz, |
H ArH), 800066bT s, 2H NH2), 5.33 (s, 2H CH2), 3. S81PCT/GERPNISsE3C NVR
(DMI-d6) S 166.32, 163.80, 162.92, 1®1.66, 153.90, 133.62, 132.79, 128.37,

125 RS5O AR O Bl ot 62 55,58 (20

2, 4- di am no- qui nazol i n-6-yl net hyl ester (7a). Conpound 7a was prepared as
descri bed above for 4a starting with 20a (0.53 nmml), 3, 4-di nmethoxybenzoic
acid (2871'ﬂg, 1.58 mml ), and potassium carbonate 20 (218 ng, 1.58 mmol) in

DU (L1 2, 620e¥ioxy Binzoid 42id S9EUIARRG ARG | MmotiyIesest (53] 2 daye
t wo stSeps(;om'Ipouhd q‘zmmsepteaaredLlastso(nbbﬁ al®jveSoB. 4h93’(atlting] with12@& (663 1 H,
H5), 7.63 (dd, = 8 25, 98 Hz H7 8.58, 1.98 Hz,
TR Al g, dlneyosyeroi 469 @5 g, 1 98 minelh e boshsSiksR0RaE o )

= 8.58 HZ(2 8 g, M. %n%hol) in Qﬁ\AFthotél am%uaE Wnlélﬂ’fé rééétbon ﬁaéjanb%dSto 2H,
NH2) 5.31 (s, 2 CH2) ; (s H, CH3) ;

( DVF- d6) mocesd 4ar Zﬁ@asmfor@atwa@ fi ltewh and, wqrtsdaw aqﬁy 4a, yleﬂgmgzs@ rr128 68,

5606, Afer?e ueGRaRIeRy” 1 MYRYDUE S 7ade dis ol e i sy 7 85

2,4~ DR @G- 5 SB0965 AN HINT22aD (bHarsisNHB), 725 (&0 L6582 Rowiey, K A

SI npl e Synt hesis of b5, azani no- pteni n Anal ogues. nlett 1

577-578, Hadr(ds J W2.34 Hzs@H, ArHY. 6.7%(tdérr 2131 Hanf i Holddk ﬁan mits 2t eni al

Activiti 44 qud [

AeT! Caoo) Sake 33 Hopar Gt B 8@@”‘6‘1@99; Wh (owT- ‘)A?s‘io JelE: 350
(0.207 g,162.99 1®Pbb, 1630 338f62, vmerg (128037, a5 R OE2Y 69, 411@98d1§7’|76t|0n
of 2, 4-di am noqui nazol i ne %iao( N) in 2M hydrochl oric acid (8 nl)
and was dRConked.bé, 6762, bh Bcgaﬁlhﬁlf ¢e1shiBNaQuC, HoNassi um i odi de (0. 498 g,
3.00 1) in water (4 mM) was added to the 5 m xture and the reaction was
all owed to proceed for an additional 2 h before it was heated up to 70C

only for gsshort while. The reaction m xture was cool ed down to room
tenperature and 7M agyeous ammnl a nm) was added and the remi)l tate

was filt eb-GcPiethoxybanzqic agit24- é@mmedqwnamw-oﬁmlmmvépé r(fa
preci pi t B(E?,'?'Pf’gﬁ%tﬂ \WisChreparb R dicribbd tdttivieOdr 4alStarfinf Kith 204'(6 592

purt fied mmol), 3,4-dimethoxybenzoic acid (287 mg, 1.58 mmol), and potassium carbonate
20 (218 mg, 1.58 mmol) in DMF (total amount: 5 ml). The reaction was allowed to
proceed for 2 days before it was filtered and worked-up as for 4a yielding 56 mg

(30% over two steps) of the pure ester: 'H NMR (DMF-d6) & 8.19 (d, J = 1.65 Hz,

1H, H-5), 7.63 (dd, J = 8.25, 1.98 Hz, 1H, H-7), 7.62 (dd, J = 8.58, 1.98 Hz, 1H, H-

7), 7.52 (d, J = 1.98 Hz 2H, ArH), 7.44 (br s, 2H, NH),7.25 (d, J = 8.58 Hz, 1H, H-

25 8),7,08(d, J=825Hz, 1H, ArH), 6.11 (br s, 2H, NHy), 5.31 (s, 211, CHy), 3.87

(s, 3H, CH3), 3.84 (s, 3H,CHs); *C NMR (DMF-d6) & 166.41, 163.79, 162.95,

154.19, 153.82, 149.61, 133.58, 128.68, 125.71, 124.55, 124.06, 122.98, 112.60,

111.68, 110.96, 67.14, 56.22, 56.06. Anal. (C1gH1sN4O4) C, H, N.

30 Starting material 2,4-Diamino-6-iodoquinazoline (21a)
(Harris, N. V.; Smith, C.; Bowden, K. A Simple Synthesis of 5,8,10-Trideazamino-
ptenin Analogues. Synlett 1990, 577-578, Harris, N. V.; Smith, C.; Bowden, K.
Antifolate and Antibactenial Activities of 6-Substituted 2,4-Diaminoquinazolines.



10 chromat ography [CH2Cl 2: MeOH + NH3 (aq) (9:1)]. Concentration of the
pooled fractions gave a powder which was recrystallised from DM and
wat er, yiwbDd2w0e39166 ng (209 of pure product: 1H NVR ( DMBOTAB3028088837 (d,
J=1.65Hz, 1H H 5), 7.72 (dd, J =218.58, 1.98 Hz, 1 H H7) 745(brs

o)l %%’7&2?2@9#% hefho Splb B 0% 70 N“Z%ere,ﬂhm s

101- 104, \i@ftér (arﬂd:)m«és ardel%ﬂet@ta\o@ld/soméntdf@ AdEmmeqdmeediilkedo gagl per for
the preparations of e. with disp | acement of the bromide in

2, 4- di am RAB 'rb?UhBh%rpﬁpioﬂeuaﬂ%&mlé 8{‘90\@(?5\@\"9%%@ i projserkath feariBoxyl i ¢
acids in A bgﬁg bogﬂqqgéu@@ @.%nmn?ongﬁr? ﬁv%iﬁ??@rﬁ@%v%é{%ﬁﬁ@ﬁ'tﬁ fife the

esters 10 conduct organi c
synt hézi snncturﬁmddheaeapilmmgmswllbhleﬂ td prakesed foo afi-ddditional 2 dzmdforeeit (ika)
esi s of

Harri V. Synt
e oS o Heated miRgoPe Sy KT shor il The Fedctignmixt s veracogled down toy v,
Smith, Cprp ﬁﬂé‘i‘@bralﬁre%’hﬁ' 7M%@h§o@§'ﬁnﬁ%ﬁu§3ﬁ?ﬁf ?]vﬁb waggéb‘éqnfg'n’%% f‘?émpltate

6- Subst i tut ed 2 4- Di am noqui nazol i nes
7-18.) wiwas fitered pir Shecsoligcvas dissevedeind DMK modyfitesed.) Afier precipitation

i o oway itk i 7 BT AHEREE, illaflon ot ool RRLAEAS TalMigh T drasn
condi10i orchromiatodraphy t{CH,C: MeOHA+ f NS gag) €9l to@ﬂfenuatuoﬂ éfhpe pobled

reaction kit for Suzuki couplings. Pd( PPhS? 2Cl 2, Pdé and Her manns 30
cat al yst fractions gave a powder which was recrystallised from DMF and water, yielding

t dif, Bi\s | L Ly,
Fespeot | VIS MEC2OMTPUE mrdadd i RAIRTDMSORET S SEIEA - K68 T 1 -
car bonat e5)| 1.72s ngli)esss:qugs $1z, n#l, of-7)DVEA 126k StApr KIHJ36299 @ JRB1 Hzl |

conversion to t di phenyl anal ogues was accorrpl i shed after 120 seconds at
140C usi nt}: Hm(@ﬁﬁﬁpQSI%HaNHZEodl um carbonate in DVE: H20: EtOH (7:3:2). WD
02/ 08397 PCT/ GB02/ 00888 22 1:6 (2, 4-Di am noqui nazoline-6-yl)nethyl

1- Napht hoate (101). 2, 4-Di am no- 6- br ononet hyl qui nazol i ne (20a) (0.53 mmmol)
i n anhydrihes sipMRe(i@ dpprbaciwesnpioyktl falr thewpseparation of theitarget compapimdsoi c

S0 L o AT 7 a3 e Pl T o
o 7o S SEE/ROHS 1 6, 46l 50k o e 4% S4AARERS
bromomethylquinazoline (20a) with the appropriate carboxylic acids in DMF using

20 potassium carbonate as a base. The synthesis of the esters 105-106, and 108-113
were conducted in the Quest 210 organic syntheziser. Suzuki-couplings with 2,4-
diamino-6-iodoquinazoline (21a) (Harris, N. V.; Smith, G; Bowden, K. A Simple
Synthesis of 5,8,10-Trideazaminopterin Analogues. Synleft 1990, 577-578, Harris,
N. V.; Smith, C.; Bowden, K. Antifolate and Antibacterial Activities of 6-Substituted

25  2,4-Diaminoquinazolines. Eur. J. Med. Chem. 1992, 27, 7-18.) with phenylboronic
acid, and 2,6-dimethoxyphenyl boronic acid, respectively, were conducted in a
Smith Synthesizer™ single mode microwave cavity for the synthesis of the esters
115-116. Different conditions were run, trying out different conditions using the
Smith reaction kit for Suzuki couplings. Pd(PPh3).Cl,, Pd(OAc),, and Hermanns

30 catalyst (trans-di-p-acetobis[2-(di-o-tolylphosphino)benzyl]dipalladium(ll)),
respectively, was used as catalysts together with sodium or cesium carbonate in
solutions consisting of DME:H,O:EtOH (7:3:2) or DMF. Full conversion to the
diphenyl analogues was accomplished after 120 seconds at 140°C using,
Pd(PPh3),Cl, and sodium carbonate in DME:H,O:EtOH (7:3:2).



silica gel. The silica plug was | oaded on the top of a silica colum,
previously 10 packed wi th dichl oronethane, and the crude ester was purified
by repeatwo okloessh7 chr omat ography [ CH2CI 2: MeOH + NH3 (19: PCyiGaodioorys 80 ng
(44% over two steps): 1H NVR (DWVF-d62 S 8.88-8.84 (app d, IFlI, ArH, 8.26
(d, J = 1.98 Hz, lH, H5), 8.22-8.18 (m 2H, ArH), 8.05-8.02 (m 1 H,
ArH), 7.71 (dd, J = 8.58, 1. 98 Hz, 111, H7), 7.68-7.55 (m 3H AM, 7.46
(br s, 2H.gNH2), 7. 28 (d, J =858 Hz, 1 H H8), 15 6.12 (br s, 2H, NH2),
5.45 (s, 2H, CH2); 13C NWR (DI\/F-d6) 6 167.61, 163.80, 162.90, 153.92,

134. 60, ](244 mamimiqlﬁaasze-Biyl)mﬁﬁ:ﬁOl-NaBBtm&te:(281)51 128. 44, 127.63,

127. 07, LO1, 125,76, 125,57, . 124 .
(020H16N3{%§[3 HI%% %h 'SH'“fZ?"'C%](Zo%% Midﬁmﬁ"ﬁ Eoﬁwf%uﬁzlw\ﬂ%t(ﬁyl
2- Naphit hqal)améslféahed@apww@dtolaanmemwpaésﬁltha& Q@iacczvbemrgf Qr5819ﬂm61 i ng

2-napht hoi ¢ acid (272 . The reaction was al roceed
for 2 daygnchpet@assium ceﬁmnafe (21&5&9 an@B\mmlécn was(tqi@bempbetd 5am5l@v heor 101

1 oy ‘Bl N iy ey ol MRl & iy tpie”.
8. 00- 7. 9&hérorudélprédudt was é@aﬁorﬁﬁec{ under41|édubb6’ prégddre oh 4SsmdlbporionZdf,

NH2)727(d J =858 H 8), 6.11 (br s, 2H NH2), 5.41 (s,
2H, CH2) ;S m&i\/ﬁf@wcaaw@ w@elomiedle@ the topedf. @(?"'09590@81" PSGV'QESW

125, 98, prired Winginonstiylel anfitReddugg st has' Bl oliSnleadih) '
02/ 068307, PCTL G, D0RBE - 33 Comotnel. 13 v Srenar ot a5 fiascr, beg for 101
usi ng di éh@%éﬁgﬁégfghgcﬁééﬁg&%? b% f805$Ra 5 a?tqgﬁz Is" i‘?pgwed to
Por 101 oG 181D, 20 A, 8.08%07 (i) 4y ?‘F'E'?”’d I T S
-~ 1.65 K71 68555 (m, 261, (M), 7346 (a S2H NG, 3.2 (0 1H= 859 Hz, THAH-8pr s,

(or 95 5i6-Ta¢s & é?tstag) bty Ecab iy Nl (B o) 7 sk 1%‘.5.\%%2)12
176 51, 197 98 15828 ééo’%&?z%ﬁ?’iﬁﬁoﬁﬁ9?’59% ®. 38850 B8 ™ et

(C23H20N41(22)63{; 127. (N’ 126 01, 125.76, 12557, 124.8 1, 111. 01 67.64. Anal.
(C20H16N402.0.4H,0) C, H, N.

20 1.7
(2,4-Diaminoquinazoline-6-yl)methyl 2-Naphthoate (102).
Compound 102 was prepared as described for 101 using 2-naphthoic acid (272
mg, 1.58 mmol). The reaction was allowed to proceed for 2 days before it was
filtered and worked-up as described above for 101 yielding 60 mg (33% over two
25  steps): '"H NMR (DMF-dg) & 8.68 (app s, 1H, ArH), 8.24 (d, J = 1.65 Hz, 1H, H-5),
8.14-8.11 (m, 1H, ArH), 8.00-7.98 (m, 2H, ArH), 7.70-7.57 (in, 4H, H-7, ArH), 7.45
(br s, 2H, NH,), 7.27 (d, J = 8.5 8 Hz , 1 H, H- 8), 6.11 (br s, 2H, NH,), 5.41 (s,
2H, CH,); *C NMR (DMF-ds) & 166.73, 163.80, 162.90, 153.88, 136.22, 133.63,
133.20, 131.46, 130.08, 129.27, 129.09, 128.46, 128.14, 127.67, 125.75, 125.66,
30 124.62, 1-11.00, 67.55. Anal. (C20H16N4O2 .0.25H,0) C, H, N.

1:8
(2,4-Diaminoquinazoline-6-yl)methyl diphenylacetate (103).



10 1: 9 (2, 4- D am noqui nazol i ne-6-yl ) nmet hyl 2-Thi ophenecar boxyl ate (104).
Compound 104 was prepared as described for 101 using 2-thiophenecarboxylic
acid (202woy2/048388 mmol ). The reaction was all owed to proeeadtB0IBSdays
before 15 it was filtered and worked-28p as descri bed above for 101 vyiel ding

63 40% t ste N 8..28 . 65. 1H
sy 7 geomppuiad 193 wagppargd af deseriied fokngl (g glihenyiagatic 2 o)

7.72 (dd,m —15585ﬁwmél) 95hé’|7reaétldn st7éllowéd3t06 (di:eed fﬁr& 5a)85 Héforé IHwa|§‘ 8),
7.24-7. 21 FH) | 1 (br s, NHD ©13C NVR

( DVF- d6) fgtemsaed’wqwbedsm angsq@edlazp\@fozd z@ldlmgzé o (1162’6 @@r’th_»5 03,

(3.4 D Tk I ORRAER § RIS S TS p AT Lyl ) 1S, 388

Conpoynd H£J51Hva€| 72r BRar @ suQanuHJyev @cmﬂg%iho 19 mHg 'ﬁygt(bell:S@BSSHﬁrtl ng
w th 2,4-di am no- 6- br ononet hy %I nazol i ne

t hi opf;eneﬁérﬂcﬁéylﬁ 16 i 8 b Niy), 5125%&s, nﬁdl PH)ﬁ@dﬁpé%,agﬁl dﬁ&arﬁ%rﬁ‘@(‘@ (218
ny, 5 |
proceed for ZHZ‘)dg %?f)?géﬁb qw 'l 1@ QZ)QC;g ﬁ?%?ggltfw %i‘ i«fsrrgl fo

portion qbcy) 1282191327 WBS(Z@@ t@klad (Ro) !t 124 .8R2¢10.98, 6755U56.98@RC)hAnxe! vent
was evaporated using SpeedvVac(r). The silica plug was [ oaded on the top of

a silica (CetheaN+OprlemMilolsl y conditioned with dichl oronethane, and the

cr udei ester was purified as described for conpound 101 yielding 34 ng (22%
over Pwo steps): 1H NVR (DVBO- d6) 8 8.40 WO 02/ 068397 PCT/ GBO2/ 00888 24
838(m191ArH) 8.06 (d, J = 1.65 Hz, 1H, H5), 7.677.64 (m 1 H ArH),

7.56 (dd, 8.58, 1.98 7.3 1 (b
s, 2H NNZ# mmwmazﬂfr%-%g% fﬁ' Fmowneea&oxsﬁates(@ﬁ) NH2) 5(223
@& %b dmze 4. 009,
(122. 92, 132. &861321@(73%/5 27 &@j a%d%gc%ﬂfl%ﬂ fdirgﬂogésm%%ﬂggph 109 aggexyéig 19.
Anal . (Claudilezw)mg) 168 Mmol). ﬁhelneac(lanwaa allowestto pr@zeednwaSdgyg befarel

Quesi 210t g ersd dsprrisomt a SesrBrcaiven fdt it o7 e e, ' 17se
mmol ) . Thﬁe?ﬂﬁ@%téﬁ%).\’\’%NMR (DMF-de) 5 8.28 (d, J = 1.65 Hz, 1H, H-5), 7.98 (brs, 2H,
NH,), 7.96 (m, 1H, ArH), 7.85-7.83 (m, 1H, ArH), 7.72 (dd, J= 8.58, 1.98 Hz, 1H,
H-7), 7.3 6 (d, J = 8.5 8 Hz, 1 H, H-8), 7.24-7.21 (m, 1 H, ArH), 6.81 (br s, 2H,
NH,), 5.3 5 (s, 2H, CH); °C NMR (DMF-dg) & 163.99, 160.37, 149.38, 134.54
20 (2C), 129.85, 128.99, 125.03, 123.15, 110.71, 67.21. Anal. (C14H12N4O,S. 0.5H,0)
C,H,N.

1:10
(2,4-Diaminoquinazoline-6-yl)methyl 3-Thiophenecarboxylate (105).

25 Compound 105 was prepared using the Quest 210 organic syntheziser starting
with  2,4-diamino-6-bromomethylquinazoline  (20a) (0.53 mmol), 3-
thiophenecarboxylic acid (202 mg, 1.58 mmol), and potassium carbonate (218 mg,
1.58 mmol) in DMF (total amount: 5 ml). The reaction was allowed to proceed for 2
days before it was filtered and rinsed with DMF. A small portion of silica gel was

30 added to the reaction mixture and the solvent was evaporated using SpeedVac®.
The silica plug was loaded on the top of a silica column, previously conditioned
with dichloromethane, and the crude ester was purified as described for
compound 101 yielding 34 mg (22% over two steps): 'H NMR (DMSO-dg) & 8.40-



allowed to proceed for 2 days before it was filtered and worked-up as
descri bed above for 105 yielding 25 ng (17% over two steps): 1H NMWR
(DVBO- d6)wWé 8/04€3978.38 (m 1 H, ArH), 8.06 (d, J = 1.65 HPCTIGEI2/008485) ,
767764(m1HArH),756 (dd, J24= 8.58, 1 98 Hz, 1 H H7), 7.50-7.48

Eglr i HzrﬁA 55? TH &Q%)br %s H53ﬁ9,\ﬁ,@ ?W%@%%Sg%*’ﬂ 55%3&976 05

161. 06,
123. 90, l\gg %QSP QG%ﬁ%QQHAFl;?)Z 7%é)14H12 03. é&g—' (281 é&k% NP@OE‘?SZO gﬁA{} >t

(2, 4- Di arB.hdqbiznablin8), 6.95 less HaH, PSHi)uBc?ﬁ@ @k%)QHz) Cﬁ@pNMﬁ(DMﬁdes)

eact | on SeOaH ol Ao B9 bEGedort. B, e 9%@(2”#?#@ . The

Kk t t
S e T ot

ArH), 7.56 (dd, J = 8.58,1.65 Hz, IH, H7), 735734(m3H NH2 + ArH),

7.20 (d 8.58 Hz, 1 H H8), 6.69-6.67 (m 1 H ArH), 6.06 (br s, 2H,
1

NH2), 5.2 ?s 2H, CH2): 13C NMVR (DVBO-d6) 8 162.34, 160.81, 157.74,

152 19 274-Blamikfolyifazafide-Bly ) mbity IRifurbdfe (211)6 124 14 118 61, 112.28,
109.71, 66.22. Anal. 30 (Cl4H12N403.0, 75H20)

(2, 4- Di arﬁmaev%z"sﬁu was @rwa}rﬁétaﬁ/ﬁeszcrmérfwaéﬁztefemﬂeq&)est wH00roeBig397
PCT/ %Ozg@ﬂﬁ%lse% W"lﬂ 386l ScRY mﬁfpgf5§ ﬁﬁ?ﬁ%)beﬁ\é %a&tﬁ% k@fﬂg t he

Quest 210°organi c syn eziser startin enyl benzor ¢ aci
1. 58 mmol3llowEdetor praceedrfor Qmaysl befwmj ittwagpfitereddaridb workethyp dsedeseribed was

TG i RS 7t S 5 T B 72,

165 51, 16@'3@ 1@1%@ 1&%@5%1?5@? T%%&V‘ﬁ%ﬁ%?mlgfr %gH)lgg’G

130. 48, ¥@d, 28 8.58813B H228H1B; 7)1275043 A81(AY,. 120, ArH)67 24, (br $2M, 3&H,) 122009,
109. 7Q, 6 ( 8 2 , N. 14
(2. 438 atfndai S3BcH7naFe N BInBaty (a5 pibniians 2 &.(ddofHidons M09
vas prepgbRfis@sd:y@s¢62.28d 16279710/ 1use, Mb 2L Hes, Qpdo 2482.929aR2 B0, 127.73,
127.49, 127.15, 124.51, 123.90, 109.89, 66.19. Anal. (C14H12N403.0.25H,0) C, H,
N.

20 1:12
(2,4-Diaminoquinazoline-6-yl)methyl 3-furoate (107).
Compound 107 was prepared as described for 101 using 2-furoic acid (177 mg,
1.58 mmol). The reaction was allowed to proceed for 2 days before it was filtered
and worked-up as described above for 101 yielding 30 mg (20% over two steps):
25 'H NMR (DMSO-dg) & 8.05 (d, J = 1.65 Hz, 1H, H-5), 7.96-7.95 (m, 1H, ArH), 7.56
(dd, J = 8.58,1.65 Hz, |H, H-7), 7.35-7.34 (m, 3H, NH; + ArH), 7.20 (d, J = 8.58
Hz, 1H, H-8), 6.69-6.67 (m, 1H, ArH), 6.06 (br s, 2H, NH), 5.27 (s, 2H, CHy); Bc
NMR (DMSO-dg) & 162.34, 160.81, 157.74, 152.19, 147.61, 143.58, 133.11,
126.84, 124.27, 124.14, 118.61, 11228, 109.71, 66.22. Anal.
30 (C14H12N403.0.75H,0) C, H, N.

1:13
(2,4-Diaminoquinazoliné-G-yl)methyI 2-phenylbenzoate (108).



synt hezi ser starting wi th 4-phenyl benzoic acid (313 ng, 1.58 mmol). The
reaction was allowed to proceed for 2 days before it was worked-up as

descri bedwebwessdpor 15 105 yielding 25 ng (13 % over two FCaEy02/00848 NNM
(DVMBO-d6) S 8. 11-7.21 (m 14H, ArH)25 6.12 (br s, 2H, NH2), 5.34 (s, 2H,

CH2): 13C 6) 6 16 62.46. 16 0 6, 138. 80,
133) 031 1§3"N§R>4? "i’z@‘g asl@’épgf?dg E%’leﬁﬁf'éedli‘% 1?%8'%&'2%% g, 8%9%4591@70@2%'%
124. 03, 1%tﬁ82|s§|63@%1ngAﬂﬂh 2- ﬁﬁ@%&%@acn@ (?353'%9 G?Hnngxl) %ﬂe]reéét n

(2, 4- Di am noqui nazol I ne- 6-yl ) net hyl ~ 2-benzyl benzoat
was prepawed adism@dﬁorprme,edmr 21d}iB/SlI£afG@ it was Quwked le()asadgmﬂbed anaverfem ser

vae al | oulh® ViSRG (% SyBS bl ik P MR (PISR ey 2700 FRcaaTp” s
descr IﬁoedHaéaoveré-woglgﬁzysﬁl mﬂg 684 resr £2ﬁ% NH?L §.88 (8! 8ASLH,}H3C NMFS -

NVR( DVBO- d6) 2H, NF2)"" 5734 (s, ,
CH2) ; 13QDMRO-danNea68:00, 61&255950623162 169 6&.6115’895 152,550, 1411423, 7$40.358. 80,

109,85, ch%8" ARLAS. 198 RSAGIGH 2 128 99 T2p 1, 12740, 127 26, 12846

(2, 4- D ampogoi 19g Qi '199(70 6B Akl 3C avpteH( jll) . VWO
02/ 068397 PCT/ GB02/ 00888 6 Corrpoung %ﬂbnmggﬂgrepar ed as(descrl bed for 105

usi ng the Quest 210 organic syntheziser starting with 3,5-di nmethyl benzoic
acid 371&3 1.58 mmol). The reaction was allowed to proceed for 2 days
bef or s filtered and worked-up as described above for 105 yiel ding

32 190, 4-Diantineqairi2e, tﬂ\ﬁ@hé r&o&t@ J = 1.65 Hz, |H
Hsgrg (7 3(?(br N 1) NHzg'"eJ?Gﬂ‘z"gh?df' ngme @169} 7.28 (s,

ArH), 7.590mposindn0SwasnMepares: a5 deacr@@ckfﬂr 195 paing thﬂﬂugg 219 OI(Q?H'CZH
CL0) ™ Skt M AR, 465 6T 2 48,00y nd Sy
109. 90, 6Wasallo’edas pfaeed fAnaldayé(bbﬂmiaat_\WQQ whrkédHip)asGleddribbid abave dor
é%ﬁé@mﬁ?é&@&ﬂsi’pm g]?( %gyé fw6 Qe%’é};”'?ﬂwm?BMé‘S c? %l g.rTﬁt-WZH (m,
14H, ArH), 6.12 (br s, 2H, NHy), 5.34 (s, 2H, CH,); *C NMR (DMSO-ds) & 165.48,
162.46, 160.81, 152.09, 144.76, 138.80, 133.03, 129.94, 129.11, 128.46, 128.21,
128.14, 127.30, 126.99, 124.28, 124.03, 109.89, 66.62. Anal. (Ca2HsN4O;
0.75H,0) C, H, N.
20
1:15 |
(2,4-Diaminoquinazoline-6-yl)methyl 2-benzylbenzoate (110).
Compound 110 was prepared as described for 105 using the Quest 210 organic
syntheziser starting with 2-benzylbenzoic acid (334 mg, 1.58 mmol). The reaction
25 was allowed to proceed for 2 days before it was filtered and worked-up as
described above for 105 yielding 53 mg (26% over two steps): 'H NMR(DMSO-ds)
8 8.11-7.21 (m, 14H, ArH), 6.12 (br s, 2H, NH,), 5.34 (s, 2H, CH,); '>*C NMR
(DMSO-dg) & 165.50, 162.46, 160.82, 152.09, 144.78, 138.80, 129.96, 129.11,
128.46, 128.21, 128.14, 127.30, 126.99, 124.28, 124.03, 109.89, 66.62. Anal.
30  (Ca3H20N4O2) C, H, N.

1:16
(2,4-Diaminoquinazoline-6-yl)methyl 3,5-dimethylbenzoate (111).



Compound 112 was prepared as described for 105 using the Quest 210 organic
15 synt heziser starting with 9-phenant hrenecarboxylic acid. The reaction
was al | oo 0200683pT oceed for 2 days before it was filteredprPamiBobSsE- up as
descri bed above for 105 yielding 61 26g (29% over two steps): 1H NWR

DVBO- d6) A8 8. 95-8, 87 3H 8..54 , H,. A v~ 8. -8 16 3H,
St 90LeBaitiolingt £, el pribreg o WesBiiokd 145 Using"dibiglest b oigahif _
8.58 Hz, dyrtheZis& ,staﬁtiﬁg Wit 35-diblet nzow 4eid $2320ngH1.581dhmob3GHIVR
(DlVSO- d6) 5 1_66. 84, 162.50, 161. 13, 152.67, 133.23,131.72, 131. 40, 131.21,

130. 05, 1mERcHan wgsallpwed togprogeed for Zsdaysi befors it was/iltesed apd wogked-upsasg,

124.60, 1 7 . ; . 001, 4 C,
N b5 G0 opg P for 108 YRkink 2 g (o dver it skt TN IDMESY,)
Conpound dg)D 8@8 (dy ¢pat 68 s, IHe$5), 7e3l (mrs, XK, Nidb)ng.20hel, Que8IS82HP, fiMgani c
synt hezi ser _starti n?h_lwi th 9-anthracenecarboxylic acid

I

(351 ng, 1.58 mol).
The reacki®n 7wt (sallllofed). 7059 2668, By NidiafeH): &.86 b ¢, 3\7212 NKl3)t 828 and

wor ked- up,a Sqrd 0 hel di 5 9 r

Steps) . 15 AR Goos ey oEe. 5 IR IBMSOS o g b7 o 44 Jo 011828, |
8.19- 8. 1613@1)2352@& 184.74, IB3068126.61, 427.40,7 126%8’5")(20&- 325 5(7br124.18H,
NH2) , 7,25éd =858Hz, 1 H H 8), 6.077(1br s, 2H, NH2), 5.46 (s,
2H, CH) ; TASEBONRR FEMRPRARCY Apal- 61511 6ba@7.1.70612Q) C. ity b/ 9t6.12;

PCT/ GﬁpZ/%g@ﬁB %6 152: 70, 133.56, 130.40, 129.21, 128.67 (20, 127.42
(30, 126.61," 13 .78 (2C), -124.94, 124,54, 124.43 (2C), 109.90, 67.7 8
Anal . (C24H18N402. 0.25H20) C, H N 1:19 5

(2, 4-Di anjéggqui nazol i ne- 6-yl ) met hyl 3-iodobenzoate (114). Conpound 114 was
pr epar ed described for 101 starting with 2,4 di am no-6-

r onomet hw,w.aaﬁﬁbama&aﬁe eivg.{rk%@?s mgpjsniagaeaevgsmoiﬁa?e?(1gzk7 57 mmol)

and potassium carbonate .0 _ / (total anount: 20 nl).
The reacComponnd H2 waedreparedoas ddsérired2fai A0S beihgthe iQuaesi210i organied and

wor ked- up_as, 10 descri bed ahoye for 101 yiel ding. 42% over, two
Sepe " Paiterissting ot PRinBvendrathprdittic s Thafan bR ol
needl es: tbhhidvBed BHEOCEPs befor8 itAhas dleredl and wdikedlup AsZdderibdd Hbodé fdr, 8. 08
(d 9 =1, 65 e, 1R He) 80470 8 (m 2k AE 180 (dd s 8.
8, 1.65 HHOS yieldingi61ymg 123%0veptwa stens): g})’\{'R'KDMﬁO(({dW 8795-8:B79m, 3H.02 Hz,
LH AR A @54 U, TH™ ARS8 1828 16 Tiin, 31P) ArtD), 569685 (m2H, H-7 + ArH),

7.35 (br s, 2H, NH,), 7.25 (d, J = 8.58 Hz, 1H, H-8), 6.07 (br s, 2H, NHy), 5.46 (s,

20 2H, CHp); °C NMR (DMSO-dg) & 166.84,162.50,161.13, 152.67, 133.23,131.72,
131.40, 131.21, 130.05, 129.54, 129.45, 128.18, 127.60, 127.51, 127.35, 127.08,
125.99, 124.60, 124.32, 123.47, 123.00, 109.98, 67.07. Anal. (C24H1gNsO2.1H,0)

C, H,N.

25 1:18
(2,4-Diaminoquinazoline-6-yl)methyl 9-anthracenoate (113).
Compound 113 was prepared as described for 105 using the Quest 210 organic
syntheziser starting with 9-anthracenecarboxylic acid (351 mg, 1.58 mmol). The
reaction was allowed to proceed for 2 days before it was filtered and worked-up as
30 described above for 105 yielding 50 mg (24% over two steps): 'H NMR (DMSO-
de) 5 8.95-8.87 (m, 3H, ArH), 8.54 (s, 1H, ArH), 8.19-8.16 (m, 3H, ArH), 7.56-7.68
(m, 4H, H-7 + ArH), 7.3 5 (br s, 2H, NHy), 7,25 (d, J = 8.5 8 Hz, 1 H, H- 8), 6.07 (br
s, 2H, NHy), 5.46 (s, 2H, CHy); *C NMR (DMSO-ds) & 168.62, 162.47, 161.12,



15 NH2), 5.32 (s, 2H, CH2); .13C NWR (DVSO-d6) 5 164.00, 162.12, 160.77,
152. 34, 141.56, 137.03, 132.65, 131.34, 130.64, 128.28, 126.49, 124.22,
123. 76, 1W0.028683994. 56, 66.69. Anal. (Cl6H13I NAQ2) C, H, RCTIGENR/00$38

(2, 4- Di am noqui nazol i ne-6-yl ) net hyI 327phenyl benzoat e (115) A heavy-wal | ed
glass Smth Process Vial sealed wt m num_cr gé caps fitted wth a

silicon séé?Jlﬂ Wess- %a?%bﬁovﬁgs?}zéoﬂ%%@ﬁdzﬂmgﬁéz C)0126. 6ﬁ’m32§ 8 (2GWF

Cocia( o 3, 1400 SARTH by f R QA RS, D Gy

DMVE: H20: Et OH (7 3: 2) The reaction m xture was exposed to m crowave

i rradiatign for 120 s at 150 C. The mxture was filtered through a syringe
equi pped ith a Titan(r) filter (pore size 0.45 pm. A small portion of

si | i cas ge{a yaianfid@qdindzdiine-69)méthy 3168068hyS4te (444).evapor ated using
SpeedVac(k) ang urtah:ar puri f ?c)atlogs werg con(g"{l t(ed )USI ng flash

chr omat ogC@mgoLmd tt4 sovahprefased 36 desgribeddfot D1 shaairigywjtheﬂ d|d1gmir’£o 6y (34%

B oty Bl Eni e Al e A IS
7.70-7. 37pbassiih dAirtibriathH2)04 G, 22.5¢dmmblF i BMB {tital Jarh'bur’ftl‘ 28) ml). 6T (br

s, 2H, NH2) 5.3 6 (s, 2H CH2): 13 C NWR (DVBO-d6) 8 165.98, 162.82, WD
02/ 068397 reactionmas altnyesr topproceed fori2 days befosa itwas fijtered 2odmorked-up as

157,50 195 ipeor v B DO o4 g v Gt B0 sald: ﬁ*f&%ﬂ%ﬂ%ﬁfm

. 0. 75H20) frém hhethand dffa?ded 360 mg (34%) as white needles: 'H NMR (DMSO-dg) &

(2 4- Di am_noqui nazol i ne- 6- thyl [ 2, 6-di net hoxy% 3- phenyl benzoate (116).
Commound B8 (o d et 08y rod 202, b Relh 8508 &3, 124 b5 ity ToH b ORASitheny -

the syt Fas?eh APHITTLs S B8, 2000 87 U8, A5 S ORESE B AT W et

mol ecul e: (dU—IJl@?I\M?'(BE/BQd‘BH GArB)0®.20agp Js5 8158-HzH1B) H-8), 9295{(&93(21;1 1H,
1 H. H

?rE')s e 46%“52&? (o 261, O SENMR DRrs0 G R 16800 82 13, o (5 152,346 5 5

s 3 (5, MO dites) mEAS, fedla kle, Rie P, T,

161. 20, 1594.38, 66595 Anal. 361¢H:3IN,8B) G8H, 1\83 50, 131. 77, 129.89, 15 129.54,
128.54, 127.85, 127.71, 124.67, 124.46, 117.61, 110.19, 104.69, 66.93,

1:20

20 (2,4-Diaminoquinazoline-6-yl)methyl 3-phenylbenzoate (115).
A heavy-walled glass Smith Process Vial sealed with aluminum crimp caps fitted
with a silicon septum was charged with compound 114 (50 mg, 0.12 mmol) in
DMF (800 pl), phenylboronic acid (72.5 mg, 0.59 mmol) in DMF (200 ulL),
PdCI(PPh3)2 (0.8 mg, 1.2 mmol), and 2M NaCO; (150 pL), in 2 ml of

25 DME:H,O:EtOH (7:3:2).  The reaction mixture was exposed to microwave
irradiation for 120 s at 150 °C. The mixture was filtered through a syringe
equipped with a Titan® filter (pore size 0.45 um). A small portion of silica gel was
added to the solution. The solvent was evaporated using SpeedVac® and further
purifications were conducted using flash chromatography as described for

30 compound 101 finally yielding 15 mg (34% over two steps) of the target molecule:
'H NMR (DMSO-ds) & 8.20-8.18 (m, 1H, ArH), 8.10 (d, J = 1.65 Hz, 1H, H-5), 8.00-
7.93 (m, 2H, ArH), 7.70-7.37 (m, 9H, ArH + NHy), 7.22 (d, J = 8.5 8 Hz, 1 H, H- 8),
6.07 (br s, 2H, NHy), 5.3 6 (s, 2H, CHy); *C NMR (DMSO-ds) & 165.98, 162.82,



56.04 (2C). Anal. (C24H22N404.0.25H20) C, H, N. The novel conpounds 1:22 -
1: 25 were prepared in an anal ogous manner: 1:22 4-Trifl uoronethyl -benzoic
acid 2, 4-woioanssse? qui nazol i n-6-yl met hyl ester 1:23 2, 4, 5- Pdrf¢Roanoesssenzoi ¢
acid 2,4-diam no- quinazolin-6-ylnmethi ester 1:24

SSBlstr I n (of %SAT m | I n I
ester 1561 2%ex | OWAngzé@c?c‘}iﬁ 3§3 d?'zd(blfl 1%? ﬂyw E%%ﬂ n1%%’g§%(2¥//l
ester 20 C&&e@hl%&b&,e‘tﬂﬂ&&f‘lﬁ?ﬁhdﬂtﬂ(233)(:31247&511241@7 Db a7 9dAnat.

sul phat e-i ndyced col {tLs | |.ce The Dextran sodi um sul phate (DSS) nodel is
consi dereo&t?ésﬁg"‘ 2@?5@&@?‘3%@& to study mechanisns involved in IBD in
humans. Today there are several hundred articles published on the nodel and

its response to different drugs. The i mmunonodul atory drug cycl osporin,
gi ven thertigéutically, reduce disease activity in the DSS nodel in mce

| Cooper 2 Digihingsilifazollp e RRIR e-HRR RS A Rt ety 176

adm ni st ra@mpo@fﬁd B$6 was pBFomied ks g thitgse ofAM15 rmdwgtz endipeth®dphehyi/- 10
days with DSS is followed by a treatnment period of 5-10 days where DSS

adni ni st r RArepiciacid (R ma %rﬁ@“@”u&@rwpc‘ﬂ?ﬁ F@Pdﬁﬂsgt%ﬁ@@%ﬂ ied for Jog.
Par anmet er , LeeaEdse ﬁ @Hﬁ&l Q(EQ%VO\Y@'MBtste % ﬁ e
gca , colo engt ? pat hol o

(wet/dry f melg and the his I 'cal appearance
of thda0 cdNMR (DMS@S(!@) ) GCOQOQppIﬁ 1&H/,UHt5)y7$$7 8Shh, HI, ABd)&r. 98 dm, EIJH
G i ni copat hol o %I c stu dextran sul fate_sodi um e&gkérrent al _nmurin

colitis. IAH) @Qs{ﬂdvlé@?ﬁ@@( 398z, th.oH-f PRy’ 4RGN H). {63583 Qn('lq, Shah
RS, | brahi S ﬁeﬁ%?rﬁg?ﬁ JIréagtBrTﬁQt.l(pf mgg)56§15s(g lgg §Q_Q| l.lni];ll Hduced

murine colltis acol oni ¢ cyclospori .

38(9) : 1723)16.86.(bV\§ P/ N6BRS73 R(3/ ZIBOCHENERSS (s 6H a:wh)v@c NMR (BMSOuwh) of

Formila 1is 11183 68, 161 207%7.58 155501 56.21, 135.08, 133.50,131.77, 129.89,

15  129.54, 128.54, 127.85, 127.71, 124.67, 124.46, 117.61, 110.19, 104.69, 66.93,
56.04 (2C). Anal. (C24H22N404.0.25H,0) C, H, N.

The novel compounds 1:22 — 1:25 were prepared in an analogous manner:

4-Trifluoromethyl-benzoic acid 2,4-
diamino-quinazolin-6-ylmethy! ester
2,4,5-Trifluoro-benzoic acid 2,4-diamino-
quinazolin-6-ylmethyl ester
3,5-Bis-trifluoromethyl-benzoic acid 2,4-
diamino-quinazolin-6-yimethyl ester
4-Hexyloxy-benzoic acid 2,4-diamino-

- |quinazolin-6-ylmethy| ester

1:22

1:23

1:.24

1:25

20 General procedure for the biological testing: Dextran sodium sulphate-induced colitis in mice

The Dextran sodium sulphate (DSS) model is considered to be a relevant model to study mechanisms
involved in IBD in humans. Today there are several hundred articles published on the model and its
response to different drugs. The immunomodulatory drug cyclosporin, given therapeutically, reduce
disease activity in the DSS model in mice [Murthy SNS et al. 1993). The DSS moodel has been
evaluated by others [Cooper HS et al. 1993].

Colonic inflammation is induced by oral administration of DSS in the drinking water. An induction period
of 7-10 days with DSS is followed by a treatment period of 5-10 days where DSS administration is
continued and drugs or control substances are given. Parameters recorded at autopsy are body weight,
spleen weight, diarrhea (wet/dry fecal weight), colon length and the histopathological appearance of the
colonic tissue.

Cooper HS, Murthy SNS, Shah RS, Sedergran DJ. Clinicopathologic study of dextran sulfate sodium
experimental murine colitis. Lab Invest 1993;69(2):238-249.

Murthy SNS, Cooper HS, Shim H, Shah RS, Ibrahim SA, Sedergran DJ. Treatment of dextran sulfate
sodium-induced murine colitis by intracolonic cyclosporin. Dig Dis Sci 1993;38(9):1722-1734.



(I') wherein Rl, R2, Rj' and R2'are independently H or a group releasing
the free 5 amne in vivo, and either R6 is an optionally substituted

het er oar yWogroegs9such as a nono-, bi- or tricyclic ring ®¢IIGBMOWGSPri Si ng
1-4 heteroatons (preferred nonocyclic29 rings being furyl, thienyl,

pyrrol yl ,ngml_@éol yl, imdazolyl, pyridyl, pyrazinyl, 10 pyrim dinyl,

pyri dazi azol yl, isoxazolyl, thiazolyl, isothiazolyl, and the 1iKke;
pref erred bi gyebmpouhtas ferenuig l;,one of the above-nentioned nonocyclic rings
fused to a phenyl ring such as quinolinyl, isoquinolinyl, benzimdazolyl,

benzot hi azol yl , benzoxazol yl, benzayhjqpﬁf, i ndol yl, isoindolinyl and the
li ke, or phenyl fused to an unsatufafNed or saturat ring such as pyranyl,
15 pyrrolinyl, pyrrolidinyl, pyrazinyl], piperazinyl j| oxazolidinyl,

i sooxazi dinyl, norpholinyl, thiazoNrdiNsy arrd I'Nke; and preferred
tricyclic rings being acridine, xaftheng i oxant heng phenot hi azi ne,

t hi ant hrene, di benzazepi ne, r el i ke), 20 or R6 is an
optionally substituted aryl grgﬁﬁ&suc as a bicyclic or tricyclic
carbocyclic, aromatic ring systenl(preferred systens bei ng i ndanyl,

napht hyl, di phenyl methyl, fluordhge, anthracene, phenanthrene and the like)
or a substituted phenyl ring as indicated below, R3 R4 R 5 WO 02/ 068397
PCT/ GB02/ 00888 30 wherein R3 is halo,(IQL-C6 al kyl, Cl1-C6 al koxy, Cl-C6

al kenyl , C1- al kynyl , C]- ) kanoyl , thi -C6 al kyl ,  hal o, - al kyl ,
phenyl , benz%erel"h%yléz'#ﬁi %'?(@Bg a&p@é&pgp?n@&cﬁﬁﬂgp s@?&?‘f‘m%ﬂh,qu?ﬁ r o?/yl ,
thiazglyl or dmgipkhhaa®, yl, S or another, Iipophilic substituent, and R4

and R5 are each independently either hydrogen or a substituent as defined
above for R3, 10 or a pharmaceutically acceptable salt thereof. 2. A

conpound as ¢} af g I €l @t%ﬂawgﬂﬁétﬁut%g Helerd8h &% UThs aFRoRS-,

bi- or tricyclic ring system comprising 1-4 heteroatoms (preferred monocyclic

rings being furyl, thienyl, pyrrolyl, pyrazolyl, imidazolyl, pyridyl, pyrazinyl,

10 pyrimidinyl, pyridazinyl, oxazolyl, isoxazolyl, thiazolyl, isothiazolyl, and the
like; preferred bicyclic rings being one of the above-mentioned monocyclic
rings fused to a phenyl ring such as quinolinyl, isoquinolinyl, benzimidazolyl,
benzothiazolyl, benszazolyl, benzothienyl, indolyl, isoindolinyl and the like,
or phenyl fused to an unsaturated or saturated ring such as pyranyl,

15 pyrrolinyl, pyrrolidinyl, pyrazinyl, piperazinyl, oxazolidinyl, isooxazidinyl,
morpholinyl, thiazolidinyl, and the like; and preferred tricyclic rings being
acridine, xanthene, thioxanthene, phenothiazine, thianthrene, dibenzazepine,

carbazol and the like),

20 or Rg is an optionally substituted aryl group such as a bicyclic or tricyclic
carbocyclic, aromatic ring system (preferred systems being indanyl, naphthyi,
diphenylmethyl, fluorene, anthracene, phenanthrene and the like) or a

substituted phenyl ring as indicated below,

3
e
R
5



RA R 7 R5/ OSSR/ ~RT CO~-RC6 z R7 z wherein z denotes the point of
attachnment, 15 R3, R4 and R5 are as defined in claiml, and R7 is

hydr ogen,wbako¢s3€l- C6 al kyl, Cl1-C6 al koxy, Cl-C6 al kenyl, PCI/GES@/00888kynyl ,
C, -C6 al kanoyl, thioC, -C6 al kyl, haloC, -C6 al kyl, phenyl, benzyl, 20
furyl, thienyl, pyrazolyl, oxazolyl, isoxazolyl, pyrrolyl, thiazolyl,

i sothiazolyl, NHCl1-C6 al kyl, N(Cl1l-C6 al kyl)2, thioC, -C6al koxy,

hydr oxyC, - CBaykyhein RYigGio, wsp@a 8IIGH T CRGI RN 108, GBdY!, cyano.

car bal koxy, benzyl oxy, | oX a nonocyclic carbo- or
het erocycl e, alkyao1- Qﬁalkenevloﬂycm&Ggalbyllphstw&‘cbﬂﬁlglkylapmnyj banziyl,as C1_3
al kyl aryl, ore her ilic bstite und ccor ing to
claim 2 wher eluicpﬂﬁ%nqry N&%)cggl %ZOSI%\ %é de)%%éﬂ'ﬁh'% Ora{ﬁ dl ng

cl ai ms wher ei ér dkbthér, sﬁgbmﬁ@duﬁgmmgntt he group consi sting of haI o, Cl C6

al kyl , hal oCl1-C6 al kyI Cl- C6 al koxy, thioCl-C6 al kyl, phenyl, thienyl or
benzyl any of which cycllc substituents 10 being optlonally substltuted as

def i ned h s . laima
wnerein R 1 <L Ra sR 1Rt ihtEghaerity AngP RRGHGEnTR bRl o5 1
benzyl, met hodefined-dbovextor Rg,,OdO, fluoro, or trifluoronmethyl. 15 6. A

conpound according to any previous claimwherein R4 and R5 are the sane
substituent as. R3 7. A conpound according to any previous claimwherein

ei thefg R4 or &5 phafRideutidQiPhEcdptablB)salt Qe of.

2. A compound as claimed in claim 1, wherein Rg is selected from;

& o ﬂ

o
- e O‘
00

wherein z denotes the point of attachment,

15 _
Rs, R4 and Rs are as defined in claim 1,
and R; is hydrogen, halo, C1-Cg alkyl, C4-Cg alkoxy, C4-Cs alkenyl, C1 -Cg
alkynyl, Cy -Cg alkanoyl, thioCy -C¢ alkyl, haloC: -Cg alkyl, phenyl, benzyl,
20 furyl, thienyl, pyrazolyl, oxazolyl, isoxazolyl, pyrrolyl, thiazolyl, isothiazolyl,

NHC-Cs alkyl, N(C{—Cs alkyl), thioC4-Cgalkoxy, hydroxyC;-Cealkyl, aminoC;-



8. A compound of formula | as clained in claim1l, wherein, when R6
represents R3 R4 R5 25 at | east one hydrogen atomis in an

ort ho- poswbioees3set ati ve to the carbonyl group. 9. A conp@®amiGEROSsdi ng to
claim 1l having one of the follow ng f¥drnul ae; 30 WO 02/ 068397

PCT/ GB02/ 0088 No. Na 1 3,4,5-T th d -
qui nazol i n- 6 @ﬁarlhﬁ hyFY&%: gscaib@%oy 15- WQF&I qn@xyoxéHBBBi%agqgcﬁﬂ(l@yan:aﬁg "
qui nazol | - ©-rhbBJRI: AR orlhé\arabyBicaTeABL BP RUIGIBRIAHCCrath Spaodd dhyam no-

qui nazol i n-6-yl met’hyl ester 1:0 hoxy- benzoic acid di am no-
qui nazolin-6 a;llk)rhesuqh a%@ﬁelalk_yia]ﬂ 9[ anﬁhﬁet“ﬁ)@phllmahlb@tlf@nam d 2, 4-di am no-
qui nazol i n-6-yl net hyl ester 1:06 (2,4-D am noqui nazol i ne-6-yl ) nmet hyl 1-
Napht hoate 1:07 (2, 4-Di am noqui nhazol i ne-6-yl)nmethyl 2- Naphthoate 1:08

(2, 4- B amd.noquicompBLNA arcBodding RS Eldim 2diidrenyRaRehRiréged.: 09
(2, 4- Di am noqui nazol i ne-6-yl ) nethyl 2 Thi ophenecar boxyl ate 1:10

Di am noqui nazol i ne- 6-yl) net hyl 3- Thi ophenecar boxylate 1:11

(2. 4-
E 3 j | arg no%bgﬁ@%ha%c Pqﬁﬂ;c}% é % it g\gt&am?- ‘WHerein R is selected from

, 4- Di am’'noqui hazol'I ne-
the group consisting of halo, C1-Cs alkyl, haloC4-Cg alkyl, C41-Cg alkoxy,

thioC4-Cg alkyl, phenyl, thienyl or benzyl, any of which cyclic substituents
10 being optionally substituted as defined herein for other substituents.

5. A compound according to claim 4 wherein Rj; is selected from the group
consisting of methyl, phenyl, benzyl, methoxy, n-hexoxy, iodo, fluoro, or
trifluoromethyl.

15
6. A compound according to any previous claim wherein R4 and Rs are the

same substituent as Ra.

7. A compound according to any previous claim wherein either R4 or Rs or both

20 are not hydrogen.

8. A compound of formula | as claimed in claim 1, wherein, when Rg represents

25 at least one hydrogen atom is in an ortho-position relative to the carbonyl

group.

9. A compound according to claim 1 having one of the following formulae;
30 '



1: 13 (2 4-D am noqui nazol i ne-6-yl)nmethyl 2- phenyl benzoate 1:14 (2

4- Di am noqui nazol i ne-6-yl)nethyl 4- phenyl benzoate 1:15

(2, 4- D anwoagosssazol i ne- 6-yl ) net hyl 2 benzyl benzoate 1: 16 PCT/GB02/00888

(2, 4- D am noqui nazol i ne-6-yl ) net hyl 3,8 di net hyl benzoate 1:17

(2, 4-Di aninoqui nazol i ne-6-yl ) met hyl 9- Phenanth renecarbhaxylate 1:18
(2,4-Dia noquinazollneNG yW%nBthyIQ ant hracenoate 1:19

(2, 4- Di ani noqui nazol ifne- 6- y B)areeT inydttbxy-bardoib asid 0 atdamino20

(2, 4- Di am noqui nazol ifne-"o- ylqyinaoliry-6-8imefhlplesier benzoate  1: 21

(2, 4- D am noqui nazol ijne; §- y2)saminBbiydenzdld 460f Ipdidhing- phenyl benzoate 1:22
4-Tri fluoronet hyl - benzoi' € aquidazd|irte-girethylester qui nazol i n- 6- yl net hyl ester
1:23 2,4,5-Trifl uor o ben(fagl Q3T riinethody-Bér2Bic BOd 2 quiidimeol 1 N} 6- yl met hyl ester
1: 24 3,5-Bis-trifluono y quib&zolreé-gimatyicestdr 4- di am no-

qui nazol i n- 6-yl met hyl
2, 4-di am no- qui nazol ifn

ST 35 Bihetfole i B aEd R aC
[ y koiédoyi-6-@ieietyl eé@r 02/ 068397 PCT

10. A process for the
conprising the reacti

] p1r 0dUGULMetBbxybeh2IAUH YU -gigmipb-al MEd
on m.a&mww%mﬁ dsermla |1, prot

GB02/ 00888 33
in Cdaim1l
bcted or activated

as necessary, wth a
necessary, followed |

TPOUTH, Bian\"r{%ﬁtﬁi?ﬁ'éz@lm'e'e'-yl)nﬁfh IHQC[ ed 0

)y I alagithd=@n and/ or sal or mati on

activated as
wher e necessary

5 or desired, R NRZ

(2,4-Diaminoquinazoline-6-yl)methyl 2-

1:07 Naphthoate
108 (2,4-Diaminoquinazoline-6-yl)methyl
) diphenylacetate
1:00 (2,4-Diaminoquinazoline-6-yl)methyl 2-
) Thiophenecarboxylate
110 (2,4-Diaminoquinazoline-6-yl)methyl 3-
) Thiophenecarboxylate
1:11  (2,4-Diaminoquinazoline-6-yl)methyl 2-furoate
1:12  (2,4-Diaminoquinazoline-6-yl)methyl 3-furoate
113 (2,4-Diaminoquinazoline-6-yl)methyl 2-
) phenylbenzoate
114 (2,4-Diaminoquinazoline-6-yl)methyl 4-
‘ phenylbenzoate
115 (2,4-Diaminoquinazoline-6-yl)methyl 2-
' benzylbenzoate
116 (2,4-Diaminoquinazoline-6-yl)methyl 3,5-
) dimethylbenzoate
1:17 (2,4-Diaminoquinazoline-6-y)methyl 9-
’ Phenanthrenecarboxylate
118 (2,4-Diaminoquinazoline-6-yl)methyl 9-
) anthracenoate
119 (2,4-Diaminoquinazoline-6-yl)methyl 3-
' iodobenzoate
1:20 (2,4-Diaminoquinazoline-6-yl)methyl 3-
’ phenylbenzoate
121 (2,4-Diaminoquinazoline-6-yl)methyl[2,6-
’ dimethoxy]-3-phenylbenzoate
122 4-Trifluoromethyl-benzoic acid 2,4-diamino-
) quinazolin-6-ylmethyl ester
1:23 2.,4,5-Trifluoro-benzoic acid 2,4-diamino-
) quinazolin-6-yimethyl ester
124 3,5-Bis-trifluoromethyl-benzoic acid 2,4-diamino-
: quinazolin-6-yimethyl ester
125 4-Hexyloxy-benzoic acid 2,4-diamino-quinazolin-

6-yimethy! ester




ON~~L HOR6 RI'NNNI R2 Formula Il Formula Il wherein R6, Rl, R2,
R1' and R2' are as defined in Claiml and L is a suitable |eaving group.
11. A prowesr/o6ssp7t he production of a conpound as cl ai medPpca/GBoaionssg 10
conprising the reaction of a conmpound3of Formula IV, protected or activated
as necessaRy, AW . r octivated as
necessary?bfo }'Eg%ﬁ@?%{)%@ggl?gyg}]{:]gﬁﬁéusr@l%@%bﬁn% ?'I(’)%% e1re necessary
or desired, RcdRprifing th&rbdtltioN-df d chbpolindRéf Formmuihal, proteotedbraactivaters ei n
R6, Rl, R2, R1' and R2' are as defined in Caim1 and L is a sujtable 15

| eavi ng gr oup@s PECESSAYWiR ASPMRAUNARf Fsmula Yh Peetestadserrrtivated@dund as
defined in an } { ; i i rrier
o i uent 1 HerEran 1A B AeB A AR P I et SRR R e T [ 5
for us® in therdgsired\D 02/ 068397 PCT/ GB02/ 00888 34 14. Use of a conpound
as defined in any of clains 1-9 in the g‘anuflgcture of a nedicanent for the
treatment of diseases or conditions whi ch™mar? be therapeutically treated
by i muno-nmodul ating or cytost@tic conmpounds, Jin articul ar di hydrofol ate

reductase inhibitors, either plied topNca rally, 5 rectally, or
parenterally, or cancer fork@ berng F&IQI”\IIS'I ;\1 met hot r exat e,
|
R2
Formula Il Formula i

wherein Rg, R4, Rz, Ry’ and R’ are as defined in Claim 1 and L is a suitable
leaving group.

11. A process for the production of a compound as claimed in Claim 1
10 comprising the reaction of a compound of Formula IV, protected or activated
as necessary, with a compound of Formula V, protected or activated as

necessary, followed by deprotection and/or salt formation where necessary

or desired,
R1'\N/R2I
N 0

N OH

R A LJ\R
YN 6
R2

Formula IV Formula V

wherein Rg, R1, Rz, Ry’ and Ry’ are as defined in Claim 1 and L is a suitable

15 leaving group.

12. A pharmaceutical composition comprising a compound as defined in any
preceding claim and a pharmaceutically acceptable carrier or diluent
therefor.

20

13. A compound as defined in any of claims 1- 9 for use in therapy.



i nfl anmat ory bowel disease i.e. ulcerative colitis and Crohn's disease,
ast hma, other serious pul nonary di seases, Pneunpbcystis carinii pneunonia
(PCP), pswoiassss97i nfl ammati ons caused by bacteria, fungi PCarcroonosss
rheumatoid arthritis as well as other34i nflammatory conditions, colorectal
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bowel disease i.e. ulcerative colitis and. Crohn's dji sease, .col orectal
cancer, 20 asPHaRMPrypene! %??%ﬁfseﬁ{'ff%“‘éﬁé]@ﬁ?é‘é’sé?%'lf}eéGﬁﬁE%tis carinii
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protozoa, rheumatord arthriti |""as other inflammatory conditions,
cancer of the(REPhasyribsiaddfammationsicansed by baategiaafuhgit pretozoancer t ypes

t hat habl e b i cal li gat i - i cal aborti
('t raut ori n ecmapR s Bnyehias ahesRamiaed chdifens sPleedet ons by
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effective amount of at |east one conpound defined in clains 1-9 is
adm ni st er ed types ghatimay beueachgdtiemtbe Sautsidenof the hody,indmsiraicehe si gns

of "t roatmant SHorBHfe (fyafleF RS Ron) BE T o elfte tArkhARREASR, T 100

I s sensitive preventing mimuhogeniofrejedtidty caztiohsit e reduct ase. WO 02/ 068397
PCT/ GB02/ 00888 35 17. Use as clained in claim114 or nethod of treatnent as
clained in claim15 where the disease is a cancer formsensitive to

R L e U NI
Use as cl ai netleated dyadmmuiro-ovodutatingdoradytastatic ecampoaisds; limipadiuiar cl ai m 15
dihydrofolate reductase inhibitors, either applied topically, orally or
parenterally, or cancer forms being sensitive to methotrexate, inflammatory
bowel disease i.e. ulcerative colitis and Crohn's disease, colorectal cancer,
20 asthma, or other serious pulmonary diseases Pneumocystis carinii
pneumonia (PCP), psoriasis, inflammations caused by bacteria, fungi,
protozoa, rheumatoid arthritis as well as other inflammatory conditions,
cancer of the urinary bladder, the skin, the lung and other cancer types that
are reachable by topical application, non-surgical abortions (intrauterin
25 administration), liver and intestine transplantations by preventing
immunogenic rejectibn reactions, whereby a therapeutically effective amount
of at least one compound defined in claims 1-9 is administered for a time
sufficient to substantially eliminate the signs and symptoms of such a
disease
30
16. Use as claimed in claim 14 or method of treatment as claimed in claim 15
where the disease is a disease which is sensitive to an inhibition of

dihydrofolate reductase.



where the di sease i s Pneunocystis carinii pneunonia. 10 20. Use as cl ai ned
in claim14 or nethod of treatnent as clained in claim15 where the

di sease iwoprms$3asi s. 21. Use as clainmed in claiml14 or medraeBmfoogsseat ment
as clai med in claim15 where the dis#ase is rheumatoid arthritis. 15 22.

Use as cl

in claim I, hod f r at nt ,as cl.ai ned im15
vhor o5t bt e Bs Eldinae i effim T S0Sethad SfFedTRiEnt 38 oot cidlmii Sy
i nf\QRélcORS- queébs%as asehces f&haséwﬁtniéﬁto%étﬁatﬁe&aty net hod of
treatnent as clained in claim15 where the disease is asthma or a

pul nonary di sease. 24. Use as claimed in claim14 or nethod of treatnent as
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24.

rejec reacti ons.
where the dlsease is inflammatory bowel disease.

Use as claimed in claim 14 or method of treatment as claimed in claim 15

where the disease is Pneumocystis carinii pneumonia.

Use as claimed in claim 14 or method of treatment as claimed in claim 15

where the disease is psoriasis.

Use as claimed in claim 14 or method of treatment as claimed in claim 15

where the disease is rheumatoid arthritis.

Use as claimed in claim 14 or method of treatment as claimed in claim 15
where the disease is inflammation caused by fungal, protozoal and/or

bacterial infections.

Use as claimed in cléim 14 or method of treatment as claimed in claim 15

where the disease is asthma or a pulmonary disease.

Use as claimed in claim 14 or method of treatment as claimed in claim 15 for
liver and intestine transplantations by preventing immunogenic rejection

reactions.



