2264946 -1- ANTI-TUMOUR CONPOUNDS This invention relates to novel
anti-tunmour conpounds and npre particularly it relates to quinazoline
derivatives, or pharnmaceutically-acceptable salts or ers _thereof, which
possess anti-tumour activity. The invention incl udesééé i ne
derivatives and processes for their manufacture; novel pharnmaCTeutTcal
conposi tions containing said qui nazotihe derivatives and the use of said
gui nazoline derivatives in the manufacture of novel nedicanents for use in
the production of an anti-tunour effect in a warm bl ooded ani mal such as
man. One group of anti-tunour &% PR CHRYOURISS t he anti net abolites, such
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promise in clinical trials is known as CB3717 and is described and

claimed in United Kingdom Patent Specification No. 2065653B. Despite

its promising activity against human breast, ovarian and liver cancer

however, CB3717 shows symptoms of toxicity in humans, particularly in
~relation to the liver and kidney [Calvert, Alison, Harland, Robinson,

Jackman, Jones, Newell, Siddik, Whiltshaw, McElwain, Smith and Harrap,

J. Clin. Oncol., 1986, 4, 1245; Cantwell, Earnshaw and Harris, Cancer
Treatment Reports,.1986, 70, 1335; Bassendine, Curtin, Loose, Harris

and James, J. Hepatol., 1987, 4, 39; Vest, Bork and Hasen, Eur. J.

Cancer Clin. Oncol., 1988, 24, 201; Cantwell, Macaulay, Harris, Kaye,
Smith, Milsted and Calvert, Eur. J. Cancer Clin. Oncol., 1988, 24, 733;
Sessa, Zucchetti, Ginier, Willems, D’Incalci and Cavalli, Eur. J.
Cancer Clin. Oncol., 1988, 24, 769]. Such adverse side effects are
reduced in compounds in which the 2-amino substituent of CB3717 is
either missing or is replaced by one of various alternative

substituents as disclosed respectively in United Kingdom Patent
Specification Nos. 2175903 and 2188319.

Compounds of the CB3717-type are believed to act as
anti-cancer agents not by inhibition the enzyme dihydrofolate reductase
but by inhibiting the enzyme thymidylate synthase. Thymidylate
synthase catalyses the methylation of deoxyuridine monophosphate to



~but by i'nhibiting the enzyme thym dyl ate synthase. Thyni dyl ate synthase

" catal yses the nmethyl ation of deoxyuridi ne nonophosphate to -2- produce
t hym di ne. nonophosphate which is required for DNA synthesis. The
anti-cancer activity of CB3717 may be assessed in vitro by determning its
inhibitory effect on that enzyne, and in cell cultures by its inhibitory

effect on cancer cell lines such as the_nouse | eukaem a cell |ine L1210,
t he nouse | ynphoma cell |ines L5178Y Tk2/= and L5178Y TK+/- and the human
breast cancer cell line MCF-7. O her conpounds of the CB3717-type may
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312, 818;. Andersen et al., Ann. Internat. Med., 1985, 103,
489, Heal ey, Bull. Aﬁhuanaboitxqs,lm as&minpptm and mezhotnesaties iwhdthves
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and psoriasis. The quinazoline derivatives of the present invention,
being antimetabqlites, are thué of value as therapeutic agents in the
treatment of, for example, allergic conditions such as psoriasis.

Antimetabblites such as methotrexate have also shown promise
in the treathent of various 1nflammatory'diseases such as inflammation
of the joints (especially rheumatoid arthritis, osteoarthritis and
gout) and inflammation of the gastrointestinal tract (especially
inflammatory bowel disease, ulcerative colitis and gastritis)
[Ueinblatt et al., New England J. Med., 1985, 312, 818; Andersen et
al., Ann. Internat. Med., 1985, 103, 489; Healey, Bull. Rheum. Dis.,

S 1986, 36, 1]. The quinazoline dgrivatives of the present invention are

thus of value as therapeutic agents in the treatment of, for example,
inflammatdiy disease such as rheumatoid arthritis.

| European Patent Applications Nos. 0239362.and 0284338
disclose two series of quinazoline derivatives_which possess
anti-cancer properties by virtue of their inhibitory activity against
thymidylate synthase. Many of the examples therein are
N-{p-[N-(4-ox0-3, 4-dihydroquinazolin-6-ylmethyl)-N-
alkylamino]benzoyl}-L-glutamic_écid_derivatives, It is believed to be
the case that thése_compounds, like the earlier compound CB3717, act
through the metabolite prdduced_on gamma-polyglutamylation.. [Sikora et
al., Bioéﬁem. Pharmacol., 1988, 34, 4047; Jackman.gg al., Cancer




anti-cancer properties by virtue of their inhibitory activity against
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enhance their anti-cancer effect. Furthermore the process of

polyglutamylation generally operates to produce polyglutamylated

derivatives of antimetabolites which do not readily diffuse across cell

membranes. In the event that a beneficial anti-cancer effect is

outwveighed by a detrimental toxic effect, it is disadvantageous if the

antimetabolite is retained in normal cells by virtue of the

polyglutamylation process. The alternative mode of action of the

compounds of the present invention thereby provides the potenﬁial for

more precise control of the anti-cancer therapy provided to the

patient. -

According to the invention there is provided a quinazoline

derivative of the formula I (set out hereinafter) vherein r! is

(1-4C)alkyl;

the quinazoline ring may optionally bear (at one or two of the 5-, 7-

and 8-positions) one or two further substituents selected from

halogeno, (1-4C)alkyl and (1-4C)alkoxy;

Rz is hydrogen or (1-4C)alkyl;

R3 is hydrogen, (1-4C)alkyl, (3-4C)alkenyl, (3-4C)alkynyl,

hydroxy-(2-4C)alkyl, halogeno-(2-4C)alkyl or cyano-(1-4C)alkyl;

and Ar is phenylene or heterocyclene which may optionally bear one or

tvo substituents selected from halogeno, (1-4C)alkyl and (1-4C)alkoxy;



_patient. According to the invention there is provided a quinazoline
derivative of the fornmula I (set out hereinafter) wherein [err] is
(1-4C) al kyl ; the quinazoline ring nmay optionally“bear (at one or two of the
5-, 7- and 8- positions) onexor two further subst#tuents sel ected from

hal ogeno, (1-4C)al kyl and (l 4C)al koxy; [err] is hydrogen or (1-4C)alkyl;
[err] is hydrogen, (1-4C)alkyl, (3-4C)alkenyl, (3-4C)al kynyl,

hydr oxy- ( 2- 4C) al kyl , halogeno-(2-4C3aFk§I'or cyano-(1-4C3aIkyI; and Ar is
phenyl ene or heterocycl ene which may optionally bear one or two
substituents selected 0 1-40) al kyl a 1-4C) al koxy; -4-
or a phar n3E et 35???“&@%@&%5? EQP# (flﬁgs rer##ﬁ%&i‘#.“ he chem cal
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the' ratio Ofow(ledge howf (s)gin& Iogt: ra(alz]i.;?e{ct}igg nfor:ms' may tbems)t-gpean:ai:eéer E:ilgl iltt he
preferred form the quinazoline derivative of the invention is enriched
in the form having the (S)-configuration at the carbon atom which bears
the carboxy group i.e. the ratio of (8):(R) form is'greater than 1:1.
More preferably the quinazoline derivative of the invention has
predominantly the (S)-configuration at said carbon atom i.e. the ratio
of (S):(R) form is greater than 3:2. Yet more preferably the _
quinazoline derivative is substantially-free of the form having the
(R)-configuration at said carbon atom. The term "substsntially-ffee“
is used herein to indicate the presence of no more than 10%, especially
no more than 5% and most especially no more than 2% by weight“of any

such (R)-form.

S Vithin the present invention it is to be understood that a
quinazoline derivative of the formula I may exhibit the phenomenon of
tautomerism. The formulae draﬁings presented vithin this spécification
can represént'only one of the possible tautomeric forms. In particular
it will be appreciated that the tetrazol-5-yl group may be in the form,
for example, of a 1H-tetrazol-5-yl group or a 3H-tetrazol -5-yl group.

It is to be understood that the invention encompasses any tautomeric
form which possesses anti-tumour activity and is not to be limited
merely to any'one tautomeric form utilised within the formulae
‘drawvings. o - .

f | It is also to be understood_that certain quinazoline'

derivatives of the formula I can exist in solvated as well as



gui nazoline derivative is substantially-free of the form having the

(R -configuration at said carbon atom The term "substantially-free" is
used herein to indicate the presence of no nore than 10% especially no
nore than 5% and nost especially no nore than 2% by wei ght of any such
(R-form Wthin the present invention it is to be understood that a
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sui t abl erimg we 6mwiAr] ts; [foroexgmple] methyl; tethyl{ propykh/ Hsbprapylfor a
(1-4C) al gylosubstituent which nmay be present on the quinazoline ring or on
Ar is, for "exanple, nethyl, ethyl, propyl, isoprogyl or butyl. A suitable
val ue for a (1-4@® sukesblesvplue £0Em (\meemkayyw@ stithent whichhmay be
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isoprop0x¥hor but oxy. sui tabl e val ue for a hal ogeno substituent vhich may
be preseftPON:t PEPPYEY na AOPFPROYY| ARG WHOBA- Ar is, for exanple, fluoro, ~
A suitable value for a halogeno substituent: vhich may be ~

present on the quinazoline ring or on Ar is, for example, fluoro,
chloro or bromo.

A suitable value for R3 vhen it is (3-4C)alkenyl is, for
example, prop-2-enyl, but-2-enyl, but-3-enyl or 2-methylprop-2-enyl;
vhen it is (3-4C)alkynyl is, for example, prop-2-ynyl or but-3-ynyl;
vhen it is hydroxy-(2-4C)alkyl is, for example, 2-hydroxyethyl or
3-hydroxypropyl; when it is halogeno-(2-4C)alkyl is, for example,
2-fluoroethyl, 2-chloroethyl, 2-bromoethyl, 3-fluoropropyl,
3-chloropropyl or 3-bromopropyl; and when it is cyano-(1-4C)alkyl is,
for example, cyanomethyl, 2-cyanoethyl or 3-cyanopropyl.

A suitable value for Ar vhen it is phenylene is, for example
1,3- or 1,4-phenylene.

A suitable value for Ar when it is heterocyclene is, for

A4
example, a 5- or 6-membered aromatic (that is, fully unsaturated)
heterocyclene ring wvhich contains up to 3 heteroatoms selected from
nitrogen and sulphur, for example, thiophenediyl, pyridinediyl,
pyrimidinediyl or thiazolediyl. Conveniently Ar when it is
heterocyclene is, for example, thiophene-2,4-diyl, thiophene-2,5-diyl,
pyridine-2,5-diyl or thiazole-2,5-diyl.

A suitable pharmaceutically-acceptable salt of a quinazoline
derivative of the invention vhich is sufficiently basic is an
acid-addition salt with, for example, an inorganic or organic acid, for
example hydrochloric, hydrobromic, sulphuric, phosphoric,



.chloro or bromp. A suitable value for [err] vhen it is (3-4C) al kenyl is,

for exanple, prop-2-enyl, but-2-enyl;:-but-3-enyl or 2-nethyl prop-2-enyl;
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3- hydroxypropyl; vhen it is hal ogeno-(2-4C)al kyl 'is, for exanple,
2-fluoroethyl, 2-chloroethyl, 2-bronpetlyl, 3-fluoropropyl, 3-chloropropyl
or 3-bromopropyl; and vhen it is cyano-(1-4C)alkyl is, for exanple,

cyanonet hyl, 2-cyanoet hyl or° 3-cyanopropyl. A sui't'abl e value for Ar vhen it-
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phar maceut y- accep ester of ‘a quinazo

(a) Rl is a methyl or ethyl; and the quinazoline ring
substituents, Rz, R3 and Ar have any of the meanings defined
hereinbefore or in this section defining particular novel compounds of

the invention;

(b) the ‘quinazoline ring bears at the 7-position one further
substituent selected from fluoro, chloro, bromo and methyl; and R ’ Rz,
3 and Ar have any of the meanings defined hereinbefore or in this

section defining particular novel compounds of the invention,

(c) B2

and Ar have any of the meanings defined hereinbefore or in this section

1

is hydrogen; and R”, the quinazoline ring substituents, R3

defining particular novel compounds of the invention;
(d) R3-is methyl, ethyl, propyl, prop-2-enyl, prop-2-ymnyl,
2-hydroxyethyl, 2-fluoroethyl, 2-bromoethyl or cyanomethyl; and Rl,'the
quinazoline ring substituents, R2 and Ar have any of the meanings |
defined hereinbefore or in this section defining particular novel
compounds of the invention; or '

() - Ar is 1,4-phenylene which may optionally bear one or two
substituents selected from fluoro, chloro, methyl and nethoxy, or Ar is -



derivative of the invention is, for exanple, an ester wth a (1-6C)al cohol
for exanple a nethyl, ethyl or tert-butyl ester. Particul ar novel conpounds
of the invention are, for exanple, quinazoline derivatives of the fornula I
wherein:- (a) [err] is a nethyl or ethyl; and the quinazoline ring
substituents, [err] and [err] have any of the neanings defined hereinbefore
or in this section defining particularp govel conpounds of the invention;

(b) t he qui nazoline ring bears at the 7-position one further
substituent selected fromfluoro, chloro, brono and nethyl; and Lerr] [err]
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sel ect edthé QjithheeTine £idgOnly optibyallynbedeahPxFluoed, F-choro, 7<bromo
th!ophene-zr?%ﬁbytuwggi zol e-2,5-diyl or pyridine-2,5-diyl; and [err], the
qui nazol Phe Ffﬂﬁﬂ?é, [err] and [err] have any of the neanings
defined Reris hydtegemsor in this section defining particular novel conpounds
O o ool AL e By ARRE GNP SERAS Py g ester (e el
derivatiée 1§ 1y hepliesyhene, vhiolmayi optjionally deariangl fluare substdtuentre ring =
may opti gpakd YsbeRiophedeld, 8088y1, 7 thiz016-2,5-RIPI vt LHEELEONH-Sghslp t uent ™

in the 2-position) or pyridine-2,5-diyl (with the -CONH- group in the

2-position);

or a pharmaceutically-acceptable salt thereof.

A further preferred compound of the invention comprises a

quinazoline derivative of the formula I

vherein Rl is methyl;

the quinazoline ring may optionally bear a 7-fluoro, 7-chloro, 7-bromo

or 7-methyl substituent;

Rz is hydrogen;

&3 is methyl, ethyl or prop-2-ynyl; and

Ar is 1,4-phenylene, 2-fluoro-1,4-phenylene (with the -CONH- group in

the 1-position), or pyridine-2,5-diyl (with the -CONH- group in the

2-position);

or a pharmaceutically-acceptable salt thereof.

A further particular compound of the invention comprises a

quinazoline derivative of the formula I wherein Rl is methyl;

the quinazoline ring may optionally bear a 7-fluoro, 7-chloro, 7-bromo

or 7-methyl substituent;

R2 is hydrogen;

R3 is methyl, ethyl, propyl, prop-2-enyl or prop-2-ynyl; and

Ar is l,k-phenylené vhich may optionally bear one fluoro substituent,

or Ar is thiophene-2,5-diyl or thiazole-2,5-diyl (with the -CONH- group

in the 2-position;



:R2 is hydrogen; R3 is nethyl, ethyl, propyl, prop-2-enyl or prop-2-ynyl;
and Ar is 1, 4-phenyl ene which may optionally bear one fluoro substituent,
or Ar is thiophene-2,5-diyl, thiazole-2,5-diyl (with the -CONH- group in
the 2-position) or pyrldlne 2, 5-dyl (mnth the -CENH group in the
2-position); or a pharnaceutlcally accept abl e sal't thereof. A further
preferred conpound of the invention conprlses a qui nazoline derivative of
the formula | wherein [err] is methyl he qui nazoline ring may optionally
bear a 7-f|uoro 7-chloro, 7-bronmo or 7-nethyl substituent; R2 is hydrogen;

R3 is nmethytia ¥|+ac%{n: ?‘{‘Hﬁﬂ' %%ltﬁﬁjgaﬂ ﬁhﬁr&ofl phenyl ene,

2-fluoro-1,4- p ene the 1-position), or
pyri di ne- 2, 5-di yl (A/\nspﬁc-'tﬂ@ p&janre@rquépazﬂimed@ipetiwze of)) therinwention

Fﬂaf maceut i £Algoy- APl Aun se'éhet E'&n%@iug AuliHadia epﬁéﬂ?@t’i@{s 8?”%9“”". of

e |nven;¥3qmyﬁ rlies ul nazo |ne_ erfvative % [ erein
[err] is Hh@T ol ‘F‘Wé’v cally-asseniable fa ﬂyﬂ!ﬂ?&Pfa 7-f1 uoro,
Ztﬁwf oro, y-{gupno(mdhymhuko-s?hsamyde uinaaoancygllm% 1%671 P]erg%smn?tc Eyl
mayyopt i on %’"}'18%‘%” ih %‘/’I'"ag?br}' ggﬁﬁ%ﬂgrﬁ'ﬁggu if’s ¢ 'ogheng 2,5-diyl or
t hi azol e- 2-HodEdmoronpt tﬂ-t(lzememlllrlﬁ-cgmeapﬁqdihy&m@inmmhoe-; -8- or a
for vat 1 o SRehYLRE R 2Cy Y opd TS0t i BT BT ek o R b Sy el '
qui nazol i rRcideri vatives of the formula I, or a pharmaceutically-acceptable
salt t herezﬁgg-[g-(z 7-dimethyl-4-o0x0-3, 4- dihydroquinazolin-6-y1methy1)-gr

| methylamino]benzamido} -4-(tetrazol-5-yl)butyric acid,
_ f’ 2-{o-fluoro-p-[N-(2,7-dimethyl-4-oxo0-3, 4-dihydroquinazolin-6-
~ ylmethyl)-N-methylamino]benzamido}-4-(tetrazol-5-yl)butyric acid,
2-{p-[N-(2, 7-dimethyl-4-oxo0-3, 4-dihydroquinazolin-6-y1methy1)-N-
(prop-2-ynyl)amino]benzamido} -4~ (tetrazol-5-yl)butyric acid,
2- {o-fluoro-p- [N- (2, 7-dimethyl-4-oxo0-3, 4-dihydroquinazolin-6-
ylmethy1)-yf(prop-z-ynyl)amino]benzaﬁido}-4-(tetrazol-S-yl)butyric
acid,
2-{p-[N-(7-chloro-2-methyl-4-o0x0-3, 4-dihydroquinazolin-6-
ylmethyl)-N-(prop-2-ynyl)amino])benzamido} -4-(tetrazol-5 -yl)butyric
acid,
2-{o-fluoro-p-[N-(7-chloro-2-methyl-4-oxo0-3,4- dihydroquinazolin-G-_
ylmethyl)-gr(prop-z-ynyl)gmino]benzamido} 4-(tetrazol-5-yl)butyric acid
or
2-{gr[g—(7-bromo-2-methy1-4-oxo-3,4-dihydroquinazol1n-6-y1me£hy1)4
N-(prop-2-ynyl)amino]benzamido} -4~ (tetrazol-5-yl)butyric acid.

A further specific preferred'quinazoline deiivative of the

Y

invention is, for example, one of the following quinazoline derivatives
of the formula I, or a phatmaceutically-acceptable salt thereof:-
(28)-2-{p-[N-(2-methyl-4-o0x0-3, 4~ dihydroquinazolin-6-y1methy1)-N-(prop—

2-ynyl)amino]benzamido}-4-(tetrazol-5-yl)butyric acid,

(28)-2- [o-fluoro-gle-(Z-methyl -4~-0x0-3, 4-dihydroquinazolin-6-
ylmethyl)-N-(prop-z-ynyl)amino]benzamido} 4-(tetrazol-5-yl)butyric
acid,
“(28)-2-{2f[§-(2,7-dimethy1-4-oxo-3,46dihydroquinazolin;6-y1methy1)-E-
methylamino]benzamido}-4-(tetraiol-s-yl)butyric acid, | |



2-{p-[ N- (2- net hyl - 4- oxo- 3, 4-di hydr oqui nazol i n- 6-yl met hyl ) - N- ( pr op-
2-ynyl)am no[ benzam do}-4-(tetrazol -5-yl)butyric acid, 2-{o- quoro p-
[ N- (2- met hyl - 4- oxo- 3, 4- di hydr oqui nazol i n-6- yl net hyl)-N
(prop-2-ynyl)am no] benzam do}-4-(tetrazol -5-yl)butyric acid, 2-
{p-[N-(2, 7-di met hyl - 4- oxo- 3, 4- di hydr oqui nazol i n-6-yl met hyl ) - N-
nmet hyl am no] benzam do] - 4- (tetrazol-5= ybutyric acid,
2-{o-fluoro-p-[ N (2, 7-di met hyl - 4- oxo- 3, 4- di hydr oqui nazol i n- 6- d
met hyl ) t hy ﬂan [ a -4-(tetrazol - 5- g% ut r|c aC|
)2/ [p [N(@%nﬁ'&e Lﬁf& ?MW’G Pﬁ%éoﬂrﬁiﬂé p
(p E op- 2- wl;nbthyil)ng{-mmmn bdn:(a‘n&tlépeml(t&isdzbms%l)ﬁuﬁﬁlid ac:ld
2-

< Dx _ di = 4- -3,,4-,dy | hyl
Ao a5 At B 2 SO 3ER  aBaelT e )
7I chlt ﬁr lo)(Z’rﬂffmyn)mnolﬂwnzdgtﬂQir-éq(tmml:}sgﬁi.)buty;fc _ac:ld e acid
T A B A AU A
hyl 2 - 553
gl?gt ?NzL bronD Zla:?hyl 4- 0x0- 3, 4- d|hydrqu|nazoI|n 6-yl met hyl ) -

~

Dbetyrici c acid or

Speci Thc #Sfy%? (B IRATRRLHa AchesbyLina=pes of-dthedrosuliasadant€: for exanpl o,

one of 1t lydméthyl)wNAprop+2-ynyl ) aind¢bénsanidels-4o{ tétiazbé N5yl jbityrde a
pharnace%& ﬁflly-acceptable salt thereof:-
(2S)-2-{p- P (2- met hyl - 4- oxo- 3, 4- di hydr oqui nazol i n- 6-yl nmet hyl ) - N- ( pr op-

2- ynyl ) arfRBdt2relnz Etodoyp4IN-( 2+ chlowb-Z-mekhyl éypke- 3 éi-dihyd2 8juthazolin+63r 0- p-

L e 7 e ey iR b 2 UG PE AR T elizils o) - 4- (retrazol Syl )butyric actd | -

(29)-2-[®F [N-(2, 7- dinethyl 4- oxo- 3, 4- d|hydrqu|nazoILn-6-yInEthyI) N-
met hyl am(2g) LenpaR-Aq}bond-2L héthel = b-oko) B 14 M hfdrquinazolin-6-ylmethyl)-
N-(prop-2-ynyl)amino]benzamido}-4-(tetrazol-5-yl)butyric acid.

Although such a quinazoline derivative of the
(S)-configuration may occur in admixture with the corresponding
derivative of the (R)-configuration, a preference for the presence of a
greater amount of the derivative of the (S)-configuration has been
indicated hereinbefore.

A further specific preferred quinazoline derivative of the
invention is, for example, one of the following quinazoline derivatives
of the formula I, or a pharmaceutically-acceptable salt thereof:-
(28)-2-{g-fluoro-g-[!—(z,7-d1nethy1-4-oxo-3,4-dihydtoquinazolin-6-
ylmethyl)-N-(prop-2-ynyl)amino] benzamido} -4-(tetrazol-5-yl)butyric acid
or (28)-2-{5-[N-(2,7-dimethyl-4-0x0-3,4-dihydroquinazolin-6-ylmethyl)-
N-(prop-2-ynyl)amino]pyridine-2-carboxamido}-4-(tetrazol-5-yl)butyric
acid.

In a further aspect of the present invention there is
provided a group of quinazoline derivatives which possess improved
anti-tumour activity and which in addition may possess improved
therapeutic ratios compared to the activity and therapeutic ratios
possessed by the structurally-closest known N-{p-[N-(4-oxo0-3,4-
dihydroquinazolin-6-ylmethyl)-N-alkylamino]benzoyl}-L-glutamic acid
derivatives.

Conveniently this group of quinazoline derivatives comprises

A4

)



.-9-(2S)-2-[o-fluoro-p-[ N-[ (2, 7-di et hyl - 4- oxo- 3, 4- di hydr oqui nazol i n- 6-
yl met hyl ) -N-nethyl am no benzam do)-4-(tetrazol-5-yl)butyric acid,
(29)-2-{p-[N-(2, 7-di net hyl - 4- oxo- 3, 4- di hydr oqui nazol i n- 6-yl net hyl ) - N-
(prop- 2-ynyl ) ani no] benzami:da} - 4- (t et razol - 5-yl ) butiyri c acid,
(2S)-2-[o-fluoro-p- [N (2, 7-di met hyl - 4- oxo- 3, 4- di hydr oqui nazol i n- 6-

yl met hyl ) - N- (prop-2-ynyl ) am no} benzam dqlp-4- (tetrazol -5-yl ) butyric acid,
(2S)-2- [p-[N-(7-chl oro-2-met hyl -4-oxo- 3, 4-di hydr oqui nazol i n- 6- '

yl met hyl ) - N- (prop-2-ynyl ) am nol benzam do}-4-(tetrazol -5-yl)butyric acid,
(2S) - 2- (0- &l gifANAzEL s dériNULave-oF thée hEdrmdlaxD- 3, 4- di hydr oqui nazol i n- 6-

yl et hyl) -ﬁé%ﬁfo Lﬁﬁyngh%ﬁginolbenzanido}-4-(tetrazo|-5-y|)butyric acid or
(29)-2-{p-F But ori§- B6Y Myl - 4- oxo- 3, 4- di hydr oqui nazol i n-6-yl-net hyl ) -
N- ( pr op- 2- yhe IQuinazuilinenzing Years!a( 7avethyd| subsghiywentyri c acid. Al t hough
such a qui ﬁaz% k‘ﬂ&%@vat ive of the (S)-configuration may occur in

adm xture Wyt e r? espondi ng derivative of the (R -configuration, a
pr’@tgrenceg?drs mathyd,cethyle onf propyReynyds andbunt of the derivative of the
(S) -confi gyt ad Qna_rﬁz%ngfé‘r{k 803 SALBH0 LE4EpRERIIRHE - (VAthUEld CCOMRS Grbup in
preferred quinazdline derivative of the invention is, for exanpl € one of
the fol | owkk® lqbestbiom) he derivatives of the formula I, or a

Fgg m’gc[eut ?fad bﬁa?ﬁ‘&l\l_ﬂtgéﬂ?ﬁg_sé‘étieﬁtihﬁﬁﬁ(ﬁalt3ther3_of. TR
-2-[o-fl uoro-p- - di met hyl - 4- 0x0+3. 4- di hydr ogui nazoli n- 6-

Vet byl )-N (b op: AYPRFTACATENE DaH, EFf R pE ioaeptile det Rk Tred omprises o
(2S) - 2- { 5- A NpinaZollinee eyl vative @f3 the didmdladui nazol i n- 6-yl net hyl ) -

N- (prop-2-ynyl).amnagl pyri.di.ne- 2- car boxam do] -4- (tetrazol -5-yl )butyric acid.
In a furthé‘?é/raéﬁg%t q@fxf#?lpr esent. invention there.is provided a group of
quiAazol i nthelguinazdlive wingcheanss scimathyl osubstituents unour activity and

“wakch in agli iR ossess inproved therapeutic ratios conpared to the
activity aglg j%shefdapgsé?lpc rati os possessed by the structurally-closest known
N[ p- [ N- (4RO BevhyldpryRREopqaryR¥ds| a8 6- yI met hyl ) o

- N-al kyl amypalsb & p¢-Phehyler®, U 2flueracl Ji-phenylene (with the -CONH- group in
the l-position) or pyridine-2,5-diyl (wi;h the -CONH- group in the

2~-position);

or a pharmaceutically-acceptable salt thereof. _ _
' Preferably this group of quinazoline derivatives is
represented by:- '
2- {o-fluoro-p- [N-(2, 7-dimethyl-4-o0xo-3, 4-dihydroquinazolin-6- _
ylmethyl)-N-methylamino]benzamido} -4-(tetrazol-5-yl)butyric acid;
or a pharmaceutiCally-aéceptabie salt thereof. ”_.: _
Alternatively this group of quinazolihe dérivatives'is '
‘represented by:- o : _
(28)-2-{g—fluofo-g-[§-(2,7-d1méthy1¥4-oxo-3,4-dihydroquinazolin-6-_
y1methy1)-yy(prop-2-yny1)aminb]benzamidof4-(tetrazol-S-Yl)butyric écid;
or a pharmaceutically-acceptable salt thereof. o | |
Alternatively this group of quinazoline derivatives is
represented by:- | ' | - S
(28)~2-{5-[N-(2,7-dimethyl-4-ox0-3, 4-dihydroquinazolin-6-ylmethyl)-N-
(prop-2-yny1)amino]pyridine-Z?carboxamido}-4-(tetrazoI-S-yl)bupy:ic'
acid; or a pharmaceuticallyéacceptable salt thereof. _
The.therapeutic ratio of a quinazoiine derivative of the
invention may be determined, for example, by_comparing the dose which
gives effective anti-tumour activity in a suitable in ggjg model such



derivatives. Conveniently this group of quinazoline derivatives conprises

- 10 - a quinazoline derivative of the formula | wherein [err] is methyl;

t he qui nazoline ring bears a 7-nmethyl substituent; [err] is hydrogen;
[err] is methyl, ethyl or prop-2-ynyl; and Ar is 1, 4-phenyl ene or
2-fluoro-1, 4- phenylene (wmth the - CONH- group in the 1- position); or a
pharnaceutlcally acceptable salt theredf = Alternatively this group of

gui nazol i ne derlvatlves conprises a quinazoline derivative of the fornula |

wherein [err] nethyl t he U|naz line ring be rs a 7- th | _substituent;
[err] is asylrkAjdfY TR+/s BFB;&'Q—L e,
2-f1 uor o-1964; menzmpan(wwithbbe -anthkl sgwm isch hus i:homﬁiubeprﬁitnr the

e e dorE 6400 B CRE woud, i S 45 . nff .

qui nazol i ne deri vaAtcompound ofephesiavemildwco-priling a quinazoline

2-fo- 1 Ue@sataVe(6f kng! - f, ¥ %@%rﬂ?ﬁ%@ﬂﬁj’%g&ﬁbﬁe é’JﬁBLPV' )

- N- net hyl am nol benzam - tetrazo ric-acl
phar mace@sket  thereete mexhbe: pgamrqdhbyaw ProcessnimovRctg henapplicable ot

m ngzgl the fﬁﬂﬁaﬂdﬁfl SLARRLANAYL el dted ¢ &s.{ O5héH PrBcédures are
I e

yl met hy| PFRF{qsd,as ;%Wﬂ%ﬁncyﬁ#‘g’[fgggﬁ%fogﬁvﬂ pand aze illystrated by 4. or
a phar namhutfdwob!lntm‘é@ﬁéﬁéﬂtﬁtsﬁ exilg¥e30in wNich| nailexs | othebirbseyr oup of

qui nazol i sta déar lk\latlp/eialand Ar have any of the meanings defined

hereinbefore. Alternatively, where appropriate, conventional

protecting groups are utilised on functional groups which would ~
othervise interfere with the required process. Examples of such '
conventional protecting groups are provided hereinafter. Any such

protecting groups are, vhere desired, removed by conventional means.

(a) The reaction of an acid of the formula II (set out
hereinafter), or a reactive derivative thereof, wherein R4 is hydrogen
or a protecting group, wvith a compound of the formula III, wherein R’
1s a protecting group such as a (1-4C)alkyl group, vhereafter the
protecting groups are removed by conventional means.

A suitable reactive derivative of an acid of the formula II
may be, for example, an acyl halide, for example an acyl chloride
formed by the reaction of the acid and an inorganic acid chloride, for
example thionyl chloride; a mixed anhydride, for example an anhydride
formed by the reaction of the acid and a chloroformate such as isobutyl
chloroformate; an active ester, for example an ester formed by the

- reaction of the acid and a phenol such as pentafluorophenol or an
alcohol such as 1-hydroxybenzotriazole; an acyl azide, for example an
azide formed by the reaction of the acid and an azide such as
diphenylphosphoryl azide; an acyl cyanide, for example a cyanide formed
by the reaction of an acid and a cyanide such as diethylphosphoryl
cyanide; or the product of the reaction of the acid and a carbodiimide
such as dicyclohexylcarbodiimide.

The reaction is preferably carried out in the presence of a
suitable base such as, for example, an alkali or alkaline earth metal



.represented by:- (2S5)-2-[5-

[ N-(2, 7-di net hyl - 4- oxo- 3, 4- di hydr oqui nazol i n-6-yl net hyl ) - N-

(prop-2-ynyl)am no]pyridi ne-2-carboxam do]-4-(tetrazol -5-yl)butyric acid;

or a pharnaceutically-acceptable salt thereof. The therapeutlc ratio of a
qui nazol i ne derivative of WHe invention may be detér m ned, for exanpl e, by
conparing the dose which gives effect|v§ anti-tunour activity in a suitable
i n vivo nodel such as a L5178Y TK [® ?]'tunour [ Fischer et al., Methods
in Medical Research, 1964, 10, 247] in a suitable animal species such as

e ouse. chbishakSe FHTRRAMEY PShAtER, 3L AOBFLAET S SBhat SR o

derivati vecmfbdnlaeet cnotabsium carbanate arsweldomtethakide ,apotassivimebutdxide; ester

:)Pg:)g?;t I on oﬁﬁ B %l{cl?{ ral %oﬁg¥i%-§9§§&ihgg¥odﬁ%?ﬁ' &rgg%e(&apgg %sﬁéﬁn hI‘GO\./I ded
as, a furt hbydride; uemy &prtexamphee rami emm amine; b#i%tsﬂahetﬁ,bﬁotrﬁ*%ﬁ?ow ng

r epresent a?yf’ﬁiﬁéaf@bﬂiutﬂlﬂ’(@' Cébmaiws 4oaim;ny§au% %ﬂhmie?rr] and Ar
have any o meani ngs d fined ere%age ore. Aternativel '

re
appr opr i at Eriethxlamine, nﬂ?rlﬂ’P@:?'B%tqrnﬁ de¥clold- fyQlundecr7s ¥'Fun €onal
g ][ oups th ﬁé"ad&.ﬂ.ﬁhdié)fallebv\h?e@etiﬁly terfied biix tihearaﬁltﬁbw we?ee@avAeExawl ﬁs
of such copyentional protectin are pr.o ereinafter. Any suc
prot ect i ng‘%f g‘? etag'éqgﬂygﬁg é%’%gﬁ neans. (a)
The reacti N;Ndimemﬂflodmmiidebeﬂ ;‘N}ﬂdméﬂxyﬂ.hc(tmﬁdeutN-hethylwfrrelidimﬂ-me,

ot ve BiRtRLIRISEE or WERCRED R b SNARRERLARE B RAGLEBII0CRE 0L

wi th a conpoun erern
such as a ¢xamplpal <8 goouw Cvxmneanttmtlyhet pnronea:!t angigrto@pepenae;urermved

by €onvent i onal o) $u1falld bR o2t WHen 48 13 iperadeing gedup 95, L

fawmula |l may _be, for exanple, an acyl halide, for exanpl €& an ac

chl ori de fe¥afpdepya ipizaleyloxymethyl smpaeh’cphanay he FHB‘P%PZ byd é‘-&'ﬁ*%rl de,

for exanpl @ithiaobyde,C FoplxdRplé sodxas h@vﬂho’:@ifdeder dnonex ARl 8 Altablgdri de

formed by ix?eertr go telnct):norc')fditlrtlignt?,cIfgragx%mplg Me rrcr,:%t eet:hsalh%E as i sobutyl

A suitable value for R5 vhen it is a (1-4C)alkyl group is,
for example, a methyl, ethyl, propyl, isopropyl, butyl, isobutyl or
Eggg-butyl group. R° may be removed, for example, by hydrolysis
conveniently in the presence of a suitable base such as, for example,
an alkali or alkaline earth metal hydroxide, for example lithium
hydroxide, sodium hydroxide or potassium hydroxide. Alternatively,
vhen Rs
~ example, by treatment vith a suitable inorganic acid such as .

hydrochloric, sulphuric or phosphoric acid or with a suitable organic

is, for example, a tert-butyl group it may be remOVed, for

St "acid such as trifluoroacetic acid.
' A suitable protecting group for a hydroxy-(2- 4C)alky1 group
is, for example, an acyl group, for example an alkanoyl group such as
acetyl, an aroyl group, for example benzoyl, or an arylmethyl group,
for example behzyl. The deprotectioh conditions for the above @
protecting groups will neoeesarily vary vith the choice of protecting
group{ Thus, for example, an acyl group such as an alkanoyl or an
aroyl group may be removed, for example, by hydrolysis with a suitable
base such as an alkali metal hydroxide, for example lithium or sodium
hydroxide. Alternatively an arylmethyl group such as a benzyl group
may be rehoVed, for'example, by hydrogenation over a catalyst such as
palladium-on-charcoal.



T

chloroformate; an active ester, for exanple an ester forned by the reaction
of the acid and a phenol such as pentafl uorophenol or an al cohol such as

1- hydr oxybenzotri azol e; an acyl azide, for exanple an azide formed by the
reaction of the acid and an azide such as di phenyl phosphoryl azide; an acyl
cyani de, for exanple a cyanide forned by the reaction of an acid and a
cyani de such as di et hyl phosphoryl cyani3le; or the product of the reaction
of the acid and a carbodiim de such as dicycl ohexyl carbodiim de. The
reaction is preferably carried out in the presence of a suitable base such
as, for exanple, Zheastazting maseridlisnef chet formmlal IT and P thecformulat e,

|k d b t
car bonat - o aaf Be'Brifardy by Wtanddta proiNEeS ¥t UELEAC ROMRYERY 00t hesi um
hydr oxi demesBB?RﬁﬁaﬁM |°(§ee¥ﬁ“l’é@§d!afs§%h MFF%M ‘materials mmcmmn organi ¢
ani ne bas#ithif hehdS acédip h&-ﬂﬂitﬁdi‘ﬁmﬁh 8 Uﬁiéﬂ Afe FAVIAEN For

4d|rrethylamn@/r|d#]3§3 rlethXoHTgn ol i ne

di azabi c eoP%"' 58) © ustratdo rezQ(?PFBqucF&?% spartingmaterialsi e
out2 idn a ane dbtdimabley anddogois lq:]:rodedmegt to fmsew&htbéd?to&abygr of uran,

1 I met N-di ar e | met am de,

N- net hyl pl‘}(r&)r%ﬁ%qﬁﬁﬁ%éeg%%%ﬁ?u% the or '&Woﬁélﬁaﬁ ap organic

t enper at wehemists heThumgfor fexample, the ﬂ:wﬂmmlnterﬂﬁ ob ﬂﬁof&mﬂ.@n!l«‘nl ently
at or ne r iof I

prot ect i ?\Ha HPLELP& * § gﬁ(éja&‘g?cadﬁ %?va?%fo%grrgfh&? Wg eﬁ%\ be

r enoved ﬁyﬂr 59%?%94311? rsra?uaasxéthfm aeiamfethgcﬂqmuhqdrom de or ammoni a,
in a suitable inert solvent or diluent, for exanple nmethanol or ethanol. A
suitable value for [err] when it is3a Q; 4Qql kyl group is, for exanple, a

met hyl , ethyl, propyl, isopropyl mBuTM co butyl or tert-butyl group. R™
may be renoved, for exarrpl e, by hydrol ysis conveniently in the presence ofw”

a sui tablg Dage gSugh aairoée% :lgﬁ(%%up as defined hereinbefore which can be
removed to provide a carboxylic acid. In addition, for example, the
starting material of the formula III vherein Rs is hydrogen and having
predominantly the (S)-configuration at the carbon atom which carries
the amino and carboxy groups is known (Tetrahedron, 1977, 33, 2299).
This may be esterified by conventional means to form a compound of the
formula III vherein RS is a (1-4C)alkyl group. Alternatively the
compound disclosed therein, which has the structure of the compound of
the formula III vherein R5 is methyl except that the amino group is
protected by a benzyloxycarbopyl group, may be deprotected, for example
by hydrogenolysis.

A suitable value for the displaceable group Z is, for
example, a halogeno or sulphonyloxy group, for example a chloro, bromo,
methylsulphonyloxy or 4-toluenesulphonyloxy group.

(b) The reaction of a compound of the formula IV wherein R4 is
hydrogen or a protecting group as defined hereinbefore and Z is a
displaceable group as defined hereinbefore, with an amine of the
formula V vherein Rs is a protecting group as defined hereinbefore,
vhereafter the protecting groups are removed by conventional means.

The reaction is preferably carried out in the presence of a
suitable base as defined above, in a suitable inert solvent or diluent
as defined above, and at a temperature in the range, for example 25% to



~an alkali or alkaline earth netal hydroxide, for exanple |ithium hydroxide,
sodi um hydr oxi de or potassium hydroxide. Alternatively, when [err] is, for
exanple, a tert-butyl group it may be renoved, for exanple, by treatnent

wi th a suitable inorganic:@ac¢id such as hydrochl ogte, sul phuric or
phosphoric acid or with a suitable organic acid such as trifluoroacetic
acid. A suitable protecting group for-agydroxy-(2-4C)al kyl group is, for
exanpl e, an acyl group, for exanple an al kanoyl group such as acetyl, an
aroyl group, for exanple benzoyl, or an aryl nmethyl group, for exanple
benzyl . 150tCdepnedrdentyr aroorlineaen80¥Gr t he above protecting groups wl |

necessarily var : hoj faprqt i . T fpr_exanpl e,
an acyl grgup sﬁc%% s&%@%ﬁgaﬁﬁ%rqsﬁa# gﬁ%y %gg%Wﬁdb%%%g% ,u)iﬁg?
exanpl e, gy Hbhed pyepaxed Wtdt_aa'dal:d 1parb¢gﬂdmse05 \wriganic shenistaiyi. neXhe

hydr oxi depréﬁiraﬂ@m&hﬁeké& 'eH”BPrcoE?&MHP B!‘digﬁxkﬂf‘mula N UA ARkt vAled ﬂg
aryl met hy oup such as enzyl gtoup may be renoved, for exanple, by
hydrogena¥eBreforeferencet withdn the aceempaayiaginenrbiniting cbeamples which .~ The

starting geégrotidedfotend puipdst bf PNdseiativn bRIylUl 2otdr HBYed¥Arp €par ed

by standard procedures of organi ¢ chem.stry. The preparation of exanples of
such st ar SEREFIng: %?‘f%'ﬁéi)? arg-ehtaiga %WhFXP*%@“&cRﬁ?HﬁQW%&%Wﬁei mting
Exanpl es dBseiibed co bgvisiititationsetererosehivh até wdAthi ithe 6fdshary O her

necessary e obt ai nabl e by anal ogous procedures to

ﬁg‘;t ifn mat erj al ?‘ a{ (
t hose desé $* o™ RPN P8Rt s thereto which are within the ordinary
skill of an organiWhenhanplairmadéutically-acreptable sdlt of ca tmowgl neximpound of

the formubg e §B¥mfAS B PG, | 1E wa526L 'dbialed, EOPTAMARIO! dyhe formula

| V wherein s a dr Splaceable gréup. th an am né o ormufa: [err]
wherei n [ seaqtion of, spidtcomppued gishp? suiteble,agidarcbasefusingvhi ch can be

repoved t@oﬂéﬁfﬂgﬁ‘alap%ém’éﬂi Whas! Q-ph'ai‘mﬁ&ﬁt&hﬁﬂy-fa@éeﬁ&%ﬁ'@stetrth a.
starting material of "‘the forpula_ll] wherein [errJ i s hydrogen and havi ng
novel compound of the formula I is required, it may be obtained, for
example, by reaction of said compound with a suitable (1-6C)alcohol
using a conventional procedure. When an optically active form of a
compound of the formula I is required, it may be obtained by carrying
out one of the aforesaid processes using an optically active starting
material, or by resolution of a racemic form of said compound using a

conventional procedure.

As stated above a quinazoline derivative of the present
‘invention possesses anti-tumour activity. This activity may be
assessed, for example, using one or more of the procedures set out
below. '

(a) An in vitro assay which determines the ability of a test
compound to inhibit the enzyme thymidylate synthase. Thymidylate
synthase vas obtained in partially purified form from L1210 mouse
leukaemia cells and utilised using the procedures described by Jackman
et al. (Cancer Res., 1986, 46, 2810 and Sikora et al., Biochem.
Pharmacol. 1988, 37, 4047). | '

(b) An assay vhich determines the ability of a test compound to
inhibit the growth of the leukaemia cell line L1210 in cell culture.
The test is similar to that described in UK Patent Specification No.
2065653B and has been described by Jones et al., J. Med. Chem., 1985,
28, 1468. ' '




predom nantly the (S)-configuration at the carbon atom which carries the
am no and carboxy groups is known (Tetrahedron, 1977, 33, 2299). This may
be esterified by conventional nmeans to forma conpound of the forrmula II
wherein R5 is a (1-4C) al kyl group. Alternatively the conmpound di scl osed
therein, which has the structure of the conpound of the fornmula Il wherein
[err] is . methyl except that the anminc &oup is protected by a
benzyl oxycar bonyl group, may be deprotected, for exanple by hydrogenol ysis.
A suitable value for the displaceable group Z is, for exanple, a hal ogeno
f5) vhith,

or sul phoffA oxy grASupssa% termineg| ghe, abhlisypof - tret aomppund (texy or

]fl- tol Fen?\ﬂ/lﬂﬁhﬂn@iatrombﬁ- tr:]l(dO)m'lan bredée c&ﬂf&t Itc_em ofind mogﬂ?qélﬁdt he
ormul a erei err], i,s rLogen a protecti roup as I ne

her ei nbef SFFUERY %SE%J%iingégéﬁgl? Smﬁﬁaer b loeran gtealr o with an
am ne of (CancevrRed.3 1976)cB6&) W598):r] is a protecting group as defined

her ei nbef ore, whereafter the protecting groups are renoved by conventi onal
nmeans. The reaction is preferably carried out in the presence of a suitalle

base as defined atd¥bough,the pharmacologhieal propersdes nf the uprinazelinesi ned

above, angk thed1dviRESR VAT with! BErictigs) chﬁﬁ¥€i?$aﬂi?' ne£A41 | viflazolines” -
[err], convepiently at or hear [err]|]. The stafting terlaHS() the tTormul a
|V and of® Wgefiﬂmé‘"\/ Rogfes %FEYn‘]d:VeH' ipesen Mexe o5 the cthavestestsor gani ¢
chem stry¢a) tédhec)paspfsriowss- of exanpl es of conpounds of the formula IVis
descri bed by way of reference within the acconpanying non-limting Exanples
whi ch are provided for the purpose of illustration only. O her necessary
starting nat ¥estl(@)ar e Xijjalmaheerdngeanfdrogsampler, oL<i0r aK; t 0 t hose

descri bed or i fi e € ' W & hon.the ordinary skil

of an organi gmé%e qst.C%@nﬂg&Eai;%émrggfﬁfagécg&la%f’e&s'alt of a noveN
conpound of TRt f(&nul dCsqi in thgurange, for exgaple, oWl-A@dM.f or exanple, bws’
reaction of said conmpound with a suitable acid or base using a

In general those quinazolines of the invention which are
especially preferred possess activity in one or more of the above
tests (a) to (c):-

Test (a) IC, in the range, for example, 1-20 nM;
Test (b) ICso in the range, for example, 0.01-1 uN;
Test (c) IC, in the range, for example, 0.01-1 M.

Thus by way of example, the compound:-
(25)-2-{p- [N-(2-methyl-4-o0x0-3, 4-dihydroquinazolin-6-ylmethyl)-N-
(prop-2-ynyl)amino]benzamido}-4-(tetrazol-5-yl)butyric acid has an
IC50 of ~ 13 nM in Test (a), an Ic50 of ~ 0.12 uM in Test (b), and an
IC50 of ~ 0.04 uM in Test (c);
(28)-2-{o-fluoro-p-[N-(2,7-dimethyl-4-ox0-3, 4-dihydroquinazolin-6-
ylmethyl)-N-methylamino}benzamido}-4-(tetrazol-5-yl)butyric acid has
an Ic50 of ~ 2 nM in Test (a), an IC50 ~ 0.07 yM in Test (b), and an
IC50 ~ 0.04 uyM in Test (c); and
(25)-2-{o-fluoro-p-[N-(2,7-dimethyl-4-o0xo0-3, 4-dihydroquinazolin-6-
ylmethyl)-N-(prop-2-ynyl)amino]benzamido}-4-(tetrazol-S-yl)butyric
acid has an IC50 of ~ 1 nM in Test (a), an IC50 of ~0.02 uM in Test
(b), and an IC50 of ~ 0.01 uM in Test (c).

S
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_conventional procedure. Wen a pharmaceutically-acceptable ester of a novel
conpound of the formula | is required, it nmay be obtained, for exanple, by
reaction of said coipound with a suitable (1-6C)al cohol using a
conventional procedure. \Weg an optically active:fiormof a conpound of the
formula | is required, it may be obtained by carrying out one of the

af oresai d processes using an optically tive starting material, or by
resolution of a racemic formof said corfpolnd using a convent i onal
procedure. As stated above a quinazoline derivative of the present .

i nvention possessesA ?yeﬁ%aé&%grdﬁvﬁxﬁé’oce@é m%ﬂ %%tg%)% be assessed,

for exanmple, using 0 ures se ow. (-a)
An in vitrphasmaggutitaldycecceptable saht Q}‘bBSWy therepf, emay denpdmind stered

i nhi bi t thﬁoei‘%&ﬁ-ﬂigibﬁbd%ﬁhﬁlsﬂ%ﬁﬁ&ﬁxg Ihmmﬁy'fﬂ GhayFéiree yas obtained

in partially purif formfrom L1210 nouse, | eukaem a cells and utlllsed

usi ng the pharmagauticalocemposdyien, vhich roRPEises the quipazolipe derigasive,s

2810; and Spkqd hﬁi‘méﬂeuti&ll(‘yhﬁate BléTEH‘aQi: oﬂ%&ﬁer Xheré®f,’ in 4$80ciation An
assay which,determnes th t ound to inhibit the grow h
of “the' | e RAEhapRmacepREeal iy rer entabf GTNar BF CAIBLEENt 'T's i I'ar Lo

t hat descrl bed i N thePabmpusitihen infalyché |icnnal\tbrm26ﬁﬁ%33 fmdohak usegnfor

d bed

A assay AVAPIRCE SARIRE: sabeufyanielil} og'QLLY; sGfunsbiy buspensachyof (1)
growt h of emsionarfd;r topicalansey for|é¢xamphe avlc:-'eam.u niomentsuzehroe. The test
Is simlar %& ﬁ QﬁEgrs&ﬁft By dr! Pﬂ%sgonalﬁr(meﬁsgesfor 1e3f

4595) . Altﬁ rnaco ogi ca roperti es o ui nazo |nes of the
i nventi on §%% vV\P%ﬁa]stsPE%X Wa?‘a%ﬂaﬁﬁ%s» for gragdnal "tﬁ'uF‘HéF?&l Pes £9F the

invention ggdiplesa Hippssitoryy 6 adhinidteation' by HNAVLELidS! Sof Dxaipld C) as
fabl ovs: - as a finely divided powder or a liquid aerosol; for sub-lingual or
buccal use, for example a tablet or capsule, or especially for
parenteral use (including intravenous, subcutaneous, intramuscular,
intravascular or infusion), for example as a sterile aqueous or oily
solution, emulsion or suspension. In general the above compositions
may be prepared in a conventional manner using conventional
excipients.

The composition may contain, in addition to the quinazoline
derivative of the invention, one or more other anti-tumour substances,
for example those selected from, for example, mitotic inhibitors, for
example vinblastine; alkylating agents, for example cis-platin,
carboplatin and cyclophosphamide, other antimetabolites, for example

ot 5-fluorouracil, cytosine arabinoside and hydroxyurea- intercalating
antibiotics, for example adriamycin and bleomycin, enzymes, for
example asparaginase; topoisomerase inhibitors, for example etoposide,
and biological response modifiers, for example interferon.

| The quinazoline will normally be administered to a varm-

blooded animal at a unit dose within the range 50-5000 mg per square
metre body area of the animal, i.e. approximately 1-100 mg/kg, and
this normally provides a therapeutically-effective dose. A unit dose
form such as a tablet or capsule will usually contain, for example, 1-
250 mg of active ingredient. Preferably a daily dose in the range of
1-50 mg/kg preferably 1-15_ng/kg, is employed. However the daily dose
will necessarily be varied depending upon the host treated, the



Test (a) [err] in the range, for exanple, 1-100 nM Test (b) [err] in
the range, for exanple, 0.01-10 [ERR]; Test (c) [err] in the range, for
exanple, 0.01-10 [err]. In general those quinazolines of the invention
which are especially preferred possess activity in one or nore of the above
tests (a) to (c):- Test (a) | C50 jin the range, for exanple, 1-20 nM
Test (b) |C50 in the range, for~ e%hnple 0.01-1 [err]; Test (c)

IC50 in the range, for exanple, 0.01-1 [err]. Thus by way of exanple, the
conpound

[ p-[ N-( Z-Hféiﬁh&' Eoukesof m9ﬁ?f&dﬁil?fé'zaf‘ﬂn% JEVRRILY) 9 f the illness

(pr op- 2- \belhg aveatpde n Aacoritingly (thet optZdeumSdogage iwiddi be adetdrigkedaby [ err] of

o 12 M kTRl bl ondlohE Yo sacin) b DEHdcull Takteht)  and an 1 G50 of -

[N-(2, 7- di net hyl - Aceoxsligsg staiiahfunthe ui featore refs the | invenyion there is

- N- et hywp%wu?ﬂf%n wei ﬁ’e aé&f&dﬁ%&lcétué)mﬁmq aGi-Ch has an [err] of -~
2 nMin Test err] ~ err] in Te an | C50 ~ 0,04

[err] i nPhasmageutic eggsppg q, Eoﬂg}gﬁter reog for use in a method
[ N-(2, 7- Gfreiéatimefit 0o the Mahwif Qﬁ!liﬂabeh'y rby6 therapy.

| met hyl ) - N- 2- I idh
20 TCsD b b nvAFreeRies o, A bRRRckeaRhee of Bhe Raget fobeitn,) “ond an
[err] of theﬁe(lh bcovidadnalia:hoﬁcﬁor produciﬁg -anAagtd stamotix reffeet iimaai ve of
Do ! e UrAlb15aed BRRTR Sk £ Wk 6 GRL ng:lfegﬁéﬂ ‘ex@feait Yndchicr eof |y

be adm ni's ere t0 a wWa uman n the form of
a phar rramvttﬁﬂs thetm ﬁm%ﬂ-dcvﬁmﬂis&s qfﬁ@@!ﬁnmtnef derivative, or

a pharnma hicling- A6ASRESR %fsﬁl Pésent! ChventebsOlor AN association'with a
pharmaceutical | y- acce table dj]uenf or carrier. The conposition may be in a

f or m sui tPRBFBagGeyt S?HIY‘GE‘?P':PBP E% ester shereofansul e, aqueous or oi | wo
sol ution, suspensiThe iWveRtddtnSaDst providespPthidlusesef af guiratolPhe a cream

oi nt nent’dég?vaéive of the present invention, or a pharmaceutically-acceptable
salt or ester thereof, in the manufacture of a novel medicament for
use in the production of an anti-tumour effect in a warm blooded
animal, such as man.

A quinazoline of the present invention is expected to
possess a wide range of anti-tumour activities. CB3717 showved
promising activity against human breast, ovarian and liver cancer and
consequently it is expected that a quinazoline of the present
invention will possess anti-tumour activity against these cancers. It
is in addition expected that a quinazoline of the present invention
vill possess anti-tumour activity against a range of leukaemias, -~
lymphoid malignancies and solid tumours such as carcinomas and A
sarcomas. Such tumours require thymidine monophosphate as one of the
essential nucleotides for the synthesis of cellular DNA. In the
presence of an effective amount of a thymidylate synthase inhibitor
such as an effective amount of a quinazoline derivative of the present
invention it is expected that tumour growth will be inhibited.

As previously mentioned a quinazoline derivative of the
invention, or a pharmaceutically-acceptable salt or ester thereof, is
algo of value in the treatment of, for example, allergic conditions
such as psoriasis or inflammatory disease such as rheumatoid
arthratis. In using a quinazoline of the invention for this purpose



_aqueous or oily solution or suspension; for nasal use, for exanple a snuff,
nasal spray or nasal drops; for vaginal or rectal use, for exanple a
suppository; for admnistration by inhalation, for exanple as a finely

di vi ded powder or a liquid, aerosol; for sub-lingual. or buccal use, for
exanple a tablet or capsule or espeC|aIIy for parenteral use (including

I ntravenous, subcutaneous, |ntranuscular I ntravascul ar or infusion), for
exanple as a sterile aqueous or oily soI&tlon enul si on or suspension. In
general the above conpositions nmay be prepared in a conventional nmanner
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cis-platin,, car g tin gnd cyclo hostﬂbgL ;. other antinetabolites, for
exanmpl e 5- Pﬂﬁgﬁi Vel Sg oline) ¢iinggatign s praferred.nt Thus at i ng
antibi oti cfor fexampl@,nﬁbe wﬂcmmnﬁﬁabim@’ﬂhmy A6y 'S thé quﬂé?mre .
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normal |y be adm nistered to a warm bl ooded aninmal at a un|t dose mﬁthln

the range S0-5000 WhePEhvciidah Aa eI b0 uthdl 1P b Pbne

approximately 1-10
t her apeut | Eedloying fFéf@mPlQS dosehich mqssdoﬂvmésma@acadas a tablet or

I | | t.
Proforanly a datly Gce ot b panie or oD oer byee 9%‘3’“%@*?%‘% kg
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i 5 enpl oy c¥ACUoBHE HOrkrp: PFAFRdNras SHeTs Fi‘rﬁéée%‘éfaﬁfﬁﬁr HRemOR;
upos’ t he hﬂﬁiduaeajoaddstﬁyefutmtﬂn, particular route of adm nistration,
and the severity of s being tre d. Acc t he opti num
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such as argon; ,
(1ii) column chromatography (by the flash procedure) and
medium pressure liquid chromatography (MPLC) were performed on Merck
Kieselgel silica (Art. 9385) or Merck Lichroprep RP-18 reverse-phase
silica (Art. 9303) obtained from E. Merck, Darmstadt, W. Germany;
(iv) yields are given for illustration only and are not
necessarily the maximum attainable;
(v) the end-products of the formula I have satisfactory
microanalyses and their structures were confirmed by NMR and mass
spectral techniques [proton magnetic resonance spectra were determinéd
s using a Jeol FX 90Q or a Bruker AM200 spectrometer operating at a
field strength of 200 MHz; chemical shifts are reported in parts per
million downfield from tetramethylsilane as an internal standard (é
scale) and peak multiplicities are shown thus: s, singlet; d,'doublgt;

- d of d’s, doublet of doublet’s; t, triplet, m, multiplet; fast-atom
bombardment (FAB) mass spectral data were obtained using a VG
Analytical MS9 spectrometer and xenon gas and, where appropriate,
either positive ion data or negative ion data were collected];

'(vi) intermediates were not generally fully characterised

and purity was assessed by thin layer chromatographic, infra-red (IR)
or NMR analysis;



provi ded a qui nazoline derivative of the formula I, or a

pharmaceutical l y-acceptable salt or ester thereof, for use in a nethod of
treatment of the human or ani nmal body by therapy. According to a further
feature of the present invention there is provided a nmethod for producing
an anti-tunmour effect in a warm bl ooded ani mal, such as man, in need of
such treatnent which conprises adm ni.sgierd ng to said ani mal an effective
anount of a quinazoline derivative of the present invention, or a
pharmaceutical | y-acceptable salt or ester thereof. The invention al so

provi des the use dvi$) qmedting potnti are aticoerestetihand were detiebfiiid on, or a

h Ty t | h f
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expected t0 posseqgifi)i dRe [HI98]1 Purdty of VAP Wnddptddiicts S5F tG§3FJrLﬁ50V6d

prom sin achl Y t1§ agai nst humaﬂ breast, aqvari an an I ver cancer an
consequernt %% 9% i t%ﬁﬁé‘@?&%ﬁ BsHgh a5 these o) Hhe formyla: ITT siasnassessed: i on ~s
Wi || posamsingMR ahdrohtomatdgraphic apalysiis;t hese cancers. It is in addition

expected that a quj ZS,L' folhe present . inventiqgn will_ possess
anti-tumour acti vilekgfla a?ggqﬁgvi%dgﬁmv a%ﬁ?&‘eﬁl‘&%%ﬂ *3 mal i gnanci es
and solid tunours such aSHRar ci notetrahydrefuramyas. Such tunpurs require

t hym di ne nonophosphat &\Rﬁ.one of ﬁﬂgdﬁﬁiﬂf?iﬁoq'haﬂﬁf ,eotides for the
y

synt hesi s of cellular I n the=presence” of an errective anount of a
t hymi dyl at e synthase i nhP¥At or sudhNzdimethplacegamides;anount of a qui nazoline

derivative of the presenjyp nventi §pbthylpyprdldaishlofal tumour growth will
be inhibited. As previ ouslélocrrenti Ohed ajciiui nazohﬁ!ne gg?i vative of the

i nvention, or a phar maceP§Qal | y- Sdmetvdsulphoxides, wster thereof, is also
of value in the treatnent of, for exanple, allergic conditions such as -
psoriasis or inflanmatory di sease such as rheumatoid arthritis. In using a
qui nazoline of the invention for this purpose



- 18 - the conpound will normally be administered at a dose within the

range 500-50000 ng per square netre body area of the animal. In general for
the treatnment of an allergic condition such as psoriasis topical

admi ni stration of a quinazokine of the invention.jss preferred. Thus, for
exanpl e, for topical adm nistration a daily dose in the range, for exarrpl e,
1 to 150 ng/ kg, preferably 1 to 80 ng/ksgy will be used. The invention is
illustrated but not limted by the fol | owi ng Exanples in which unless
otherwi se stated:- (i) evaporations were carried out by rotary evaporation
I n vacuo %ﬁup procedures were carried out after renoval of residual
sol i ds by (i) erati-gns were car ed out ﬁtéﬁggra
tenperature, O tha# 'P%*quﬁet pPeakafluogophenyl o; I&HB%'E'J b’ﬁ%ﬁ?iof an
i nert gas gggb- A pavalvylokimdthyl pl umdfﬁvmﬁnwmw-d-bmmﬂf) FNs(prop-
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determ ne using a a Bruker AMO0O spectroneter a erating at
p

a field stThergtwasothus®btpined;hasia gumsyhichson tairuraiionunder diqethyle,
mllion- d%&feﬂrﬁefﬁ%ﬂiﬁt(ﬁ@t By) siekByE (@S)am-r]l_ntmml- srw(davd (6 scale)

and peak nmultiplicities are t hu d of d's,
doubl et ofdk HBW]é't“'g’mT?"(P?'Yars)‘PX "f’r-'ﬂpr |3p?e ﬁ'yﬁﬁg‘!“ 5 o%ﬁar dment ( FAB)

mass’ spectymth)aNu\gm,pobtﬂyaqdmm]bgntaﬁd@oﬁrﬂ(;étwolhﬁgybputyrmmr and
xgpon gas @g ere appropriate, either positive ion data or negative ion
data were éd]; (vi) i nter nedi ates were not gener.al | fuII

characteri sed and pmixtpraasf abeeprodictysa bbtaineder2: isodium é’g

—

‘infra-red so1fion (20 ml) and methanol (5 ml) was stirred at ambient

temperature for 1 hour. The mixture was concentrated by evaporation
of the methanol and the aqueous residue was acidified to p34 by the
addition of concentrated hydrochloric acid. The precipitate was
isolated, véshed vith vater and dried. There was thus obtained
(25)-2-{o-fluoro-p- [N-(2,7-dimethyl-4-ox0-3, 4-dihydtoquinazolin-6-
ylmethyl)-N-(prop-z-ynyl)amino]benzamido}-4-(tetrazol-S-yl)butyric
acid (1.21 g, 79%), m.p. 232-240°C.
NMR Spectrum: (CD3SOCD3) 2.12-2.21 (m, 2H), 2.24 (s, 3H), 2.30 (s,

~ 3H), 2.94 (m, 2H), 3.20 (s, 1H), 4.28 (s, 2H), 4.41 (m, 1H), 4.68 (s,
2H), 6.62 (m, 2H), 7.42 (s, 1H), 7.56 (t, 1H), 7.67 (s, 1H), 8.05 (t,
1H), 12.03 (s, 1H); -
Mass Spectrum: (positive ion FAB) m/e (P+1) 533;
Elemental Analysis: Found C, 53.1; H, 4.4; N, 19.5;

0.9NaCl requires C, 53.4; H, 4.3; N, 19.2%.

CoglasFNg0,

In this example the methyl (2§)-2-amino-4-(tetrazol-5-yl)-
butyrate was enriched in the form having the (S)-configuration at the
carbon atom which bears the methoxycarbonyl group to the extent that
the ratio of (S):(R) form was 7:3 as determined by chromatographic
analysis. This isomeric ratio wvas retained in the product of

Example 1.



or NMR anal ysi s; - 19 - (vii) nelting points are uncorrected and were
determ ned using a Mettler SP62 automatic nelting point apparatus, a
Kof fl er hot plate apparatus or an oil-bath apparatus; (viii) the chiral
purity of the end-products of the fornmula |I and of internediates such as

those of the formula Il was assessed using NVR and chromat ographi c
anal ysis; (ix) the foll ow ng abbrevi at2bns have been used:- THF

t et rahydrof uran; DWW N, N- di et hyl f or mam de; DVA

N, N- di met hyl acet am de; NWP N- net hyl pyrrolidin-2-one; DVBO

di net hyl sul phoxi d&he pentafluordphemyl ©-fluoner-p+ [N-d207-dieethyfl-4eoxpileny|
o-fl uoro- Y -6~ -N-

4- 0x0- 3- ( [Jyfl a&{ﬂb%{@ ;’ d}hgd “g:gri gazuoll%gzg yllgetéhyl]) N ; ?\L’(“Klép
2- ynyl ) antmigio bepzoate wd&sag)a starting material aﬁsnebmietsétm ollawus;t) -
b;J_tyraéI e 50 ﬁf, 9) A M%@?i% %919.1{090 9)-06’-;!}[1 %Qg:/ ) W?Zd
stirre anpl en rature 1,0 Our. m

ond the [ BeREORES (0 BEATEH PESPARSACR S6% TIRIS, FRAFtion f textrbuty

m xture oﬁ-mnbyd-fmaoﬁéﬂmbd& qndrapaahan:denauﬁmeauonmer ®37a891,hus

OB 2" il 3 ToU0MGH) §5eh bRLAICR SIS, - Maelhfi g2V 2 S0l 1 ¢
di et hyl - dﬂlgthyk-iqlptvdlnwnoxyuathy;daBys-d&hyﬂhgqhinqaoltnzé+one-Qo 9 g;

- 0

/e Bl LSRG B bz afpianyy e 7o
potassium carbonate (0.691 g), 18-crown-6 (0. 005 g) and NHP (20 ml)
wvas stirred and heated to 90°C for 6 hours. The mixture vas
evaporated and the residue wvas partitioned between ethyl acetate and
vater. The organic phase vas washed with water and with brine, dried
(ugso4) and evaporated. The residue was purified by column
chromatography using increasingly polar mixtures of methylene chloride
and ethyl acetate as eluent. There was thus obtained tert-butyl
o-fluoro-p-[N-(2,7-dimethyl-4-oxo0-3-(pivaloyloxymethyl)-3, 4~
dihydroquinazolin-6-y1nethy1)-gr(ptop-z-ynyl)a-ino]benzoate (0.9 g).

A mixture of the product so obtained and trifluoroacetic
acid (20 ml) vas stirred at ambient temperature for 1 hour. The
mixture vas evaporated and the residue was triturated under diethyl
ether. There was thus obtained )
o-fluoro-p-[N-(2,7-dimethyl-4-oxo-3- (pivaloyloxynethyl) -3,4-
dihydroquinazolin-6-ylmethyl-N-(prop-2-ynyl)amino]benzoic acid as a
solid (0.64 g).
Elemental Analysis: Found C, 64.7; H, 5.5; N, 8.2;
027 '28 FN,0, 0. 1CF3002H requires C, 64.7; H, 5.6; N, 8.3%.
Dicyclohexylcarbodiimide (14.9 g) was added to a suspension

of o-fluoro-p-[N-(2,7-dimethyl-4-oxo-3-(pivaloyloxymethyl)-3,4-
dihydroquinazolin-6-ylmethyl)-N-(prop-2-ynyl)amino}benzoic acid (23.8
g) and pentafluorophenol (26.6 g) in DMF (200 ml) and the mixture was
stirred at ambient temperature for 18 hours. The mixture was filtered
and the filtrate was evaporated. The residue was purified by column
chromatography using a 1:1 v/v mixture of hexane and ethyl acetate as
eluent. There was thus obtained the required starting material (11
g), m.p. 163-165°C.

}



.solution (20 m) and nmethanol (5 m) was stirred at ambient tenperature for
1 hour. The m xture was concentrated by evaporation of the nethanol and the
aqueous residue was acidified to pH4 by the addition of concentrated
hydrochl oric acid. The pregipitate was. |solated,$mashed with water and
dried. There was thus obtarned °

(2S)-2-{o-fluoro-p-[N-(2, 7-di net hyl - é 3, 4- dlhydrqu|nazoI|n 6-

yl met hyl ) - N- ( pr op- 2- ynyl)an1no]benzan1d ? 4-(tetrazol -5-yl)butyric acid
(1.21 g, 79%, mp. [err]. NNR Spectrum_ [err] 2.12-2.21 (m 2H), 2. 24 (s,

3H), 2.30 (s, 3 23 1
2 b (s 2@ ok méi'f!?‘ ¢3) (%%H? %&é?f% &iﬂb“@%‘?’ (‘3 ‘i‘%“' 8. 05
(t, 1H, 1 Q)saeto @ms)msf@peuasmﬁ)(m Bsva stentingBpatéxialPwdy 533;

El erent al smalingd Sas Eotidise- 53.1; H 4.4, N; 19.5; [err] requires C
53.4; H 4.3; N, 19.2% 1In this exanple t he met hyl

(2S) - 2- ami no- 4- ( t etSuApkyyd. 9¥§Qriﬁﬁt§‘r &) vasy 3dded |t9hécﬁﬁir¥r§dléﬂi#6ﬂm Vi ng

t he—4 S) - coN{beddy PésyeArEdnylLE- SldithRihel (200 vg& ahd %%hﬁnalh§1m fiﬁ.?iYEﬁJ kpay!

roup to the extent th t the ratio of et erm ned by
ghr omat ogrgg?ﬁuﬁe RS §§ edrat ?‘q&’é%#@pg’iﬁ P% vé’s' gﬁ’éﬂ‘ﬁ'\'éd i They REXQIEEuct
of Exanpl ewdls evaporaléd -tol gtve N+bahiylokpedrboyyl-L-glutamine met:hyl ester
o-fl uoro- p gﬁ 7-di net hyl - 4- oxo- 3-
plvaloylo&yne Y1) - 3, 4-di hydr oqui nazol i n- 6-yl net hyl ) - N- (prop-2-ynyl ) -
am no] benzoat e use(!-aeﬂel shlonidag(8baBeg) atasvaddedbpartienvise ftol & ostirred

mxture ofnfygiike UK the gufohg@e oPokiHife fanpgyﬁgmo(zd%emi?%es&& 82 g,

prepared in 56% yi el reaction o

p--ani no- o- ‘fthoF'&feﬁEBa&@PGmﬁe% thet Wtﬁ\%lni@‘&ut‘%rﬂiﬂbﬂowsxsm 35eQanpl e
3 t#er eof )The mixturePdds theR Heacd®]to 659 T390 Mihutes” The mi(:)tture va European

Patont ApARESHTIATSHCDY BB ARsBOTELRH,Pb Th PYOEDE [2hd, 3o Asaive. HeSonat o
.(0.691 Q) patBiticned- betivee (dthy)l suetat®fand’@atdn. The organic phase was
wvashed with 2N aqueous hydrochloric acid and with water, dried (ugso4)
and evaporated. The residue was purified by column chromatography
using a 1:1 v/v mixture of hexane and ethyl acetate as eluent. There
vas thus obtained methyl (28)-2-benzyloxycarbonylamino-4-cyanobutyréte
(81 g). o
A mixture of the product so obtained, sodium azide (22.2 g),
ammonium chloride (18.3 g) and DMF (400 ml) was heated on a steam bath
for 24 hours. The mixture was concentrated and water (55 ml) was
added to the residue. The mixture was acidified to pHl1 by the
addition of concentrated hydrochloric acid and extracted with ethyl
v acetate. The organic extract was dried (ugso4) and evaporated. The
residue was triturated under diethyl ether to give methyl
(28)~2-benzyloxycarbonylamino-4-(tetrazol- 5-y1)butyrate (36 g; in
‘which the ratio of (S):(R) form was 7: 3). ,
NMR Spectrum: (CD3SOCD3) 1.95-2.35 (m, 2H), 2.95 (t, 2H), 3.64 (s,
3H), 4.15 (m, 1H), 5.04 (s, 2H), 7.36 (s, 5H), 7.88 (d, 1H), 13.0 (s,
1H). o |
A mixture of a portion (17.1 g) of the product so obtained,
10% palladium-on-charcoal ‘catalyst (2.2 g) and ethanol (300 ml) was.
stirred at ambient temperature under an atmosphere of hydrogen for 24
hours. The mixture was filtered and the filtrate was evéporated. The
residue was triturated under diethyl ether. There was thus obtained



was stirred and heated to [err] for 6 hours. The nixture was evaporated and

the residue was partitioned between ethyl acetate and water. The organic

phase was washed with water and with brine, dried [err] and evaporated. The

resi due was purified by columm chromat ography using increasingly polar

m xtures of nethylene chloride and et t%l acetate as eluent. There was thus

obtained tert-butyl o-fluoro-p- - -

[ N-(2, 7-di met hyl - 4- oxo- 3- ( pi val oyl oxynet hyl ) - 3, 4-

di hydr oqui ol LR 6 vyl et hyl ) - 0P- A~y vl ) ami nzoat e 29 . A

m xt ure Efgﬁﬁ]é ‘Bsbg’uﬁ'ﬁ% oﬁ%ﬁyﬁfégiaﬁgatﬂ“‘ﬁgﬂgfo{;@é? ch’ag'ludwégﬂ' ﬁ‘ﬁ} was

stirred xatboisife($)t(@)pformt wae 7:3), Imippuld77-M83°Ci xt ure was evaporated and

the residue was triturated under diethyl ether. There was thus obtained

o-fluoro-p-[ N (2, 7-di net hyl - 4- oxo- 3- ( pi val oyl oxynet hyl ) - 3, 4-

di hydr oqlﬁmzn- 6-yl met hyl - N- (prop- 2-ynyl ) am no] benzoic acid as a solid

(0.64 g). El enentfle pratedire: désttibed inSfxanple. 1 war répeated: exc¥pit]

requi res:g, 64.7, H 5.6; N, 8.&% Di ceyéc!lo enxz\él car bodi | mds &114‘9 g) WaSw

added t othat -fARprppriate pentafluorophenyl benzoate was reacte

o- f | uor o(ps)I2-anmino-di-eetsdzold-5y1)Butyratal o\yThexy naireythus3 oitained the

di hydroqui nazol. n6-yl | Lg N\ - 2- agino i i 3.8 0)

and pent 5”%%‘?“(95%?#1%%% &ei%&%"@%gﬂrﬁ’) mé%(f]t?ﬁgé%étgfeﬁ\ﬁé stirred

at anbi ewere coopfizmad byfproto8 magmetic THesonanceuand massfspecsrescapydande

filtrate e QU Iehal t ogr aphy
J]_:Waél. A Vef‘-\éﬂi?ﬁ %%ﬂys# biohdsd thlﬁ-’éet ?i%l deated, Y b&fﬂéf%?

usi ng a vV mxture ol hexane an acetate as uent . ere was

t hus obt dRBktR-amtnegltetrnzel -3 yl)butirate| vas employed which was enriched oo -

The met hyh ¢KeS)fofm HEviAg Jetel ¢55-ToRE1guratl nlity 8hé exitenttihal £HE raeid 0 of
(S:(R f rﬁ}wa% 7:3)) used as starting material was obtained as fol | ows -
Sul phur ylPEcHe ABYe(R) £gTm 488 Zidted to a stirred mixture of ~r’
N- benzyl oxycar bonyl - L- gl utam ne (100 g) and net hanol (1200 m) and the



_mxture was stirred at anbient tenperature for 24 hours. The mxture was
evaporated to give N-benzyl oxycarbonyl -L-glutam ne nmethyl ester (105 g).

p- Tosyl chloride (85.8 g) was added portionwise to a stirred m xture of the
product so obtained and pyri-dine (200 m) at such a rate that the
tenperature of the reaction mxture did not exceed [err]. The nixture was
then heated to [err] for 90 m nutes. Theé4nxture was concentrated by the
evaporation of the pyridine and the residue was partitioned between ethyl
acetate and water. The organic. phase was washed with 2N aqueous

hydr ochl orZABLE-Xd and-with water, dried [err] and evaporated. The residue
was purified by colum chromatography using a 1:1 v/v mxture of hexane and
ethyl acetate as eluent. There was thus obtaiged nmet hyl

(2S) - 2- benzyl oxycar bonyl ani no- 4- cyanobutyra;8 (81 g). A mixture of the
product so obtaifed, sodium azide (22. 2—g3( amoni um chl oride (18.3 g) and
DVF (400 m) was on a steam ba 24 hours. The m xture was

concentrat ed anghk )C C O que. T or£i|-1<ture was
iriturated under diethyl etlher to giv _netﬁyl

extracted 2;&E§;thyﬂ

evapor at ed. residue

(2S)-2-Qhgg2yl o A 4 (tetrazol -5-yl)butyrat eCHZEHp +rWhi Nt he

ratio of (S):(R) formwas 7:3). NWVR Spectrum [err] 1.95-2.35 (m :

2.95 (t, 2H), 3.64 (s, 3H, 4.15 (m 1H), 5.04 (s, 2H), 7.36 (s, 5HH 7.88

(d, 1H), 13.0 (s, 1H). A mxture of a portion (17.1 g) of the product so

obt ai ned, 10% pal | adi um on-charcoal catalyst- (2.2 g) and ethanol (300 m)

was stirr al., anpl ent _tenperature under an at nbspner e or_nydrogen for 24
Fxppld, o

The gg®ani C extract was dried [err] NrRe-N

houws. The® filtered and the filtrate was evaporated. The
resi due waompourdir at under dietigh et herP There vep.t hus obtai ned - 23
) No. (°C)
12 prop-2-ynyl H H 203-209
2P prop-2-ynyl  H F 232-235
3¢ methyl H 'H ~oil
49 methyl H F 0il
5 ‘methyl methyl H 235-250
6f methyl methyl P 244-250
78 prop-2-ynyl methyl H 213-222
8h prop-2-ynyl F H oil
o 9i methyl Cl H oil
had 10 prop-2-ynyl  Cl H 205-208
11k prop-2-ynyl cl F 206 (decomposes)
121 methyl Br F 233 (decomposes)
13" prop-2-ynyl _Br H >306 (decomposes)
14" prop-2-ynyl Br F 217 (deéomposes)
Notes
a) Elemental analysis showed that the product contained 1

equivalent of water and 0.5 equivalents of sodium chlovide.



met hyl (2S)-2-am no-4-(tetrazol-5-yl)butyrate (11.75 g; in which the ratio
of (S):(R) formwas 7:3), mp. [err]. Exanple 2 The procedure described in
Exanpl e 1 was repeated except that the appropriate pentafl uorophenyl
benzoate was reacted with (2S)-2-am no-4-(tetrazol -5-yl)butyrate. There
were thus obtained the conpounds described in the follow ng Table, the
structures of which were confirnmed by 28 6ton magneti c resonance and mass
spectroscopy and by el enental analysis. Unless otherw se stated, a batch of
met hyl (2S)-2-am no-4-(tetrazol-5-yl)butyrate was enpl oyed whi ch was
enriched in the f@henpentaflugrophe¢ny)l poiN-i(umettiydné+axa-Be extent that the
ati 0 of @19%@1&%&91'71%%5&:0“15%&1&-iﬁh&#g@bﬁg@ﬂo},-fla”p' e 2
[err] [erdMmyl)amino]benzgats, usedyps a starting materipl, was obtained-Byshperr ]

ﬂr 0p- 2- ynyglaction offl p- [!-l(2-&h£-4-oxo-32@3v§%5yll[o§§ﬂthyl)-3,|_l|o- net hyl .

| r
oi | [err]di'ﬁ'ydroquinaﬁ%ﬁWFLyefn 71)'!'m%q‘é'yxﬂ)“mﬂb‘““&iﬁcﬂo [err] ~w
nmet hyl  (European Retént AppHication No. 04597305 (Examplé 1 thereof) 8udp- 2- ynyl

net hyl Héntafluorop?ﬁﬁﬁ#i?ggﬁi Lﬁridalogﬂys procéﬁqgg'ét)@ﬂXL dqﬁcFiFéﬂl;P

oil [err]

prop- 2- yrihe portiowiof Example 1 which is copgepdsti péth |the preparapimp-of- yny!
C1 starting materiad§, (deconposes) [err] met hyl Br
F 233 (deconposes) op-2-ynyl Br H

>306 ((jecorqnases)mhe methyl (2E?££Janino-4-(teggazol-s-yl)butyrate utilised
in the preparation of this product was obtained in a form
substantially-free of the (R)-form utilising the procedure of Tran et -
al., Tetrahedron, 1977, 33, 2299. . bl

b) Elemental analysis showed that the product contained 0.5
equivalents of water and 0.5 equivalents of sodium chloride.

The pentafluorophenyl o-fluoro-p-[N-(2-methyl-4-ox0-3-
(pivaloyloxynethyl)-3,4-dihydroqu1nazolin-6-y1nethyl)-!-(prop-z-ynyl)-
amino]benzoate, used as a starting material, wvas obtained by the
reaction of o-fluoro-p-[N-(2-methyl-4-oxo-3-(pivaloyloxymethyl)-
3,4-dihydroquinazolin-6-ylmethyl)-N-(prop-2-ynyl)amino]benzoic acid
(European Patent Application No. 0459730, Example 13 thereof) and
pentafluorophenol using an analogous procedure to that descriﬁéd in
the portion of Example 1 which is concerned with the preparation of
starting materials.

c) The product gave the following characteristic NMR signals:-
(CD3SOCD3) 2.21 (m, 2H), 2.33 (s, 3H), 2.96 (t, 2H), 3.13 (s, 3H), 4.4
(m, 1H), 4.78 (s, 2H), 6.78 (d, 2H), 7.5-7.65 (m, 2H), 7.74 (d, 2H),
7.85 (d, 1H), 8.3 (d, 1H).

The pentafluorophenyl p-[N-(2-methyl-4-ox0-3-(pivaloyloxy-
methyl)-3, 4-dihydroquinazolin-6-ylmethyl)-N-methylamino])benzoate, used
as a starting material, wvas obtained from 6-bromomethyl-2-methyl-
3-(pivaloyloxymethyl)-3, 4-dihydroquinazolin-4-one [European Patent
Application No. 0239362, Example 1 thereof] and tert-butyl
p-methylaminobenzoate [prepared by the reaction of tert-butyl



Jerr] prop- 2- ynyl Br F 217 (deconposes) Notes
a) El enental anal ysis showed that the product contained 1 equival ent
of water and 0.5 equival ents of sodi um chl ori de. - 25 - The

pent af | uor ophenyl - [N—(2 met-hyl - 4- oxo- 3-

(pi val oyl oxynet hyl ) - 3, 4- di hydr oqui nazol i n- 6- ylnethyl) N (prop- 2-

ynyl ) am no] benzoat e, used as a starting terial, was obtained by the
reaction of p-[N (2-nethy|-4-oxo-3-(ﬁ13 Ibyloxynethyl)-3,4-

di hydr oqui nazol i n- 6-yl net hyl ) - N- (prop- 2-ynyl ) am no] benzoi ¢ acid ( European

CSing an s '?@&gﬁgﬁ:ﬁg STl AP b 38, p"‘é?%?%g'f#ei’gf: :%&%:”Bﬁ% X
(2|S§: 2I chggeﬁ, ; %ﬂl ogfs)gf:n%‘g::gi&ﬂ; I‘F‘tsegdt‘lvh:gt hes ma?‘e:[ i on of t t KI S

product was o stantially-free of the (R -formutilising
t he procedure of Tran et al ., Tetrahedron, 1977, 33, 2299. b)

El tement alOI 5 gl ysis niao : dc]I;t aw;feh@rfﬁi!ﬁiifgoi‘!i_ﬁrd&@rfs%cem \s%hsﬂiﬁ- -of
wat er an equi v nts of sadi um chl ori e_pgna roga en;/

o- f | uor o- p{¢g! gn 3h§r 2% {8 2H) 3'(s, 3H), 2.9-320 (£, 2H

(pi val oyl omrefkhss-)ls.S enpllm;iromu(aﬂzzml,m.& Xipregr)y! 7:5% (@pramy, 27 y9ym) -

am no] benz Us g starting material, was obtained by the reaction
of o-fl uorgﬁ)g FKI— f '&/ .4- oxo0- 3- (pi val oyI oxymnet hyl ) -

3, 4-di hydr oqui nazolThe- ﬁendalﬁudn;dp)teny?( Qﬁﬁmﬁoygy[g-dmmqmﬁtmm-ael d

( Eur opean 0 1l egeof) and

pent af | uorglgﬁ ftﬁ&mhfﬁ;‘lﬁ ghgllcaih ééo%é?g%ze ?gpt}gmlﬁhjﬂdgscrl bed in the
portion ofmmm@oﬂbmmeb sumneerm@aamitnlx makeriabptagt pbtaised skrom i ng
mat efial s. 6-Ct)romometh)lef‘f‘n Pt bfynfe% P)’Mg@-&ﬂ?ﬁ‘& ﬁrnaiolﬁaJUNR

?ﬁ)gna|454 (%pe ﬁrhﬂé 02 uore-mﬂ(tgyf%yo 1z0ate glp FR?”ELPY i (d,
2H), reaction of tert-butyl p-anino-o-fluorobenzoate with methyl iodide]
using analogous procedures to those described in the portion of
Example 1 which is concerned with the preparation of starting
materials. . _
The methyl (2S)-2-amino-4-(tetrazol-5-yl)butyrate utilised
in the preparation of this product was obtained in a form
substantially-free of the (R)-form utilising the procedure of Tran et
al., Tetrahedron, 1977, 33, 2299.

e) Elemental analysis showed that the product contained'lrz.
equivalents of water. |

L/ The pentafluorophenyl 2—[N-(2 7-dimethy1-4-oxo—3-
(pivaloyloxymethyl)-3, 4-dihydroquinazolin- 6-y1methy1)-N—methylamino]-
benzoate, used as a starting material, was obtained from
6-bromomethy1-2 7- dimethy1-3-(pivaloyloxymethyl) -3,4-
dihydroquinazolin-4-one and tert-butyl g-methylaminobenzoate using
analogous procedures to those described in the portion of Example 1
vhich is concerned with the preparation of starting materials.

£) Elemental analysis showed that the product contained 0 5
equivalents of water and 0.45 equivalents of sodium chloride. '

The pentafluorophenyl o-fluoro-g— [N-(2,7- dimethy1-4-oxo-
3- (pivaloyloxymethyl) -3, 4-dihydroquinazolin-G-methyl)-N-



7.85 (d, 1H), 8.3 (d, 1H). The pentafl uorophenyl

p-[ N- (2- et hyl - 4- oxo- 3- ( pi val oyl oxy-

met hyl ) - 3, 4- di hydr oqui nazol i n- 6-yl net hyl ) - N- net hyl am no] benzoate, used as a
starting material, was obtained from 6-brononet hyl - 2- net hyl -

3- (pi val oyl oxymnet hyl ) - 3, 4- di hydr oqui nazol i n-4-one [ European Pat ent
Application No. 0239362, Exanple 1 t+h27eof] and tert-butyl

p- met hyl am nobenzoate [prepared by the reaction of tert-butyl - 26 -

p- am nobenzoate with nethyl iodide] using anal ogous procedures to those
descr i bemethylamino]benzastepfusedaap|a staykinghmaterdahe aiascobtainedt from

prepar at G-Qﬁ'oﬂ&uét%z!’lf-i Wg-dmﬁ'fy‘labsjp 4)110)'10 e&}@. Qduct gave the f20|9| gV\ﬂong

characterlstlc l's: - rr S,
(t, 2H), gxygr('guingmiﬂu%ggnq ﬂgﬁ‘ rtrhb‘ty%n_sffwmzzoﬂetbymwbmuw 57 (m
?llj)l-(z . Sudinig adlogduds Procédurkls) to Hhose cddseribed 3nhelivy pottidnuef o- p-

e
(pi val oy#'o%yﬁgt’ﬁyﬁﬂ 15 GPRGRIPGALTIS, Bi RrERYRARAON AL, skarting —
nmet hyl armaterbale.oat e, used as a starting material, was obtained from
6- br ononet hyl - 2- net hyl - 3- (pi val oyl oxynet hyl) - 3, 4- dihydroquinazolin 4- one
and tert-butyl o-fluoro-p-nethylam nobenzoate [prepared by the reaction of
tert-butgl p-an fFdewentaloanalysisshoved tthagethe produsitdcpntained hnal ogous

procedur gniibR14dt09¢ e i bed in the portion of Exanple 1 which is
concerned with the prep aratlon of start|n9 materials. The nethyl
|

(2S) - 2- ami no- 4- (tT@Fr%PPd:P Iugrophenxi Rr % I'ﬁ”é!?(}hﬂ]"t'l‘?§°‘prepar ation of this
pL oduct W}gbl@laf?eunymiarany}mgﬁnggbnyng-l‘?a-yheﬂhywa{-((li)roﬁmm utilising
oy i fnfla Beathafen Yoo, 1F 14 SEREEO: navhiiat o e To0munat by shes or -
wat er . Treacgéon afl pe[dbi(Rehydimethyl-éz2oXo-3i-(pivalioyloxymethbyl)-3, 4~ \
(pi val oysfiurEidihate Bint sy INethg By iNI35 Pdp-2-Payt ) TRidD] benzdl TRk LY | @M no] -
(European Patent Application No. 0459730, Example 13 thereof) and
pentafluorophenol using an analogous procedure to that described in
the portion of Example 1 which is concerned with the preparation of
starting materials.

h) The product gave the following characteristic NMR signals:-
(CD4S0CD,) 2.2 (m, 2H), 2.33 (s, 3H), 2.95 (t, 2H), 3.15 (s, 1H),
4.28-4.45 (m, 3H), 4.78 (s, 2H), 6.86(d, 2H), 7.35(d, 1H), 7.77 (d,
2H), 7.92 (d, 1H), 8.47 (m, 1H). '

The pentafluorophenyl p-[N-(7-fluoro-2-methyl-4-oxo-3-
(pivaloyloxymethyl)-3, 4-dihydroquinazolin-6é-ylmethyl)-N-(prop-2-ynyl)-
amino]benzoate, used as a starting material, was obtained by the
reaction of p-[N-(7-fluoro-2-methyl-4-oxo0-3-(pivaloyloxymethyl)-
3,4-dihydroquinazolin-6-ylmethyl)-N-(prop-2-ynyl)amino]benzoic acid
(European Patent Application No. 0373891, Example 26 thereof) and
pentafluorophenol using an analogous procedure to that described in
the portion of Example 1 vhich is concerned with the preparation of
starting materials.

i) The product gave the following characteristic NMR signals:
(CD3SOCD3) 2.2 (m, 2H), 2.32 (s, 3H), 2.95 (t, 2H), 3.18 (s, 3H), 4.4.
(m, 1H), 4.76 (s, 2H), 6.72 (d, 2H), 7.72 (q, 4H), 8.36 (d, 1lH).



benzoate, used as a starting material, was obtained from

" 6- br onomnet hyl - 2, 7-di net hyl - 3- (pi val oyl oxynet hyl ) - 3, 4- .

di hydr oqui nazol i n-4-one and tert-butyl p-nethylam nobenzoate using _

anal ogous procedures to those described in the portion of Exanple 1 which
is concerned with the preparation of starting materials. f)

El emrental anal ysis showed that the product contained 0.5 equival ents of

wat er and 0. 45 equival ents of sodi um chR8rtde. The pentafl uor ophenyl
o-fluoro-p- [N (2, 7-di nethyl -4-oxo- I 6 1) - N .

3- (pi val oyl oxynet h -3, 4- 4l hydr oqui nazol i n- 6-pet hyl ) - N - -
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di hydr oqui L0-4-0pe_an ert.- bu -f 1 uor o-p- yl am no z

ana?/ogoﬂs %‘?’é@éﬁfn &8¢t 2% ﬁo§'a‘%§§r'?%t€ag? V& g Bexanpl e | whi ch

i s concer rfedbrarotethyd- prohlere+d-oethyl-S-¢pivalgybatymethy k) -3g%- o Cor
El-enent al IS 1.t e o] 0 nt_of water.
The pent af | LCLoNEiRaRRLaL o bRk i edloBic pOubelyIH1dotiilbaEl hng! ! ¢
3- (pi val oydnlogens procerured toy thogeidesevibed 4nythee phytionNof pRxample 1

nyl)amn z eEfd A otd i i by the

enct i on of T T (onGHERA BRUF chbTbiensie i S STanInE eI

di hydr oqui nazol i n-6-yl met hyl ) - N- (prop- 2- ynyl ) am no] benzoi ¢ acid (European

1oi ng. an anal agous P Aoant A ese s ey (PRABgIb R e 1
ing an ou rocedyre to tha scrj.bed in_t he por :

:/JV?]: cﬁ i s ?&%Egﬁﬁ??ééogffwz?ﬁ"'pl‘r'gﬂﬁr%ﬁﬁdo 1ately iahgv?rd\gérl’%ﬁ&a.reﬁ)fmm |
The pr oduc)t-cglitsna:-ah6--tlilie|1:hy\1-n!;;l&(alifhym-bmltir&tzbl::lri\IMRofu'j1 g(rmtr8 6pear( mmSH) )42-73
n -2 , . ; v - 3 . - &, y .
Esnl 2E)|), é‘."?gté’fﬂfﬁ@“7?’%@?’5‘%?@1’}97%]‘?‘5?33£#79839§z'3}ed?°%"§5k. 47 (m

1H). The paeeedunescophenyl p-[N- (7-fl uoro- 2- et hyl - 4- oxo- 3-
7-Chloro-2,6-dimethyl-3, 4-dihydroquinazolin-4-one (17 g) was
added portionwise to a stirred sqspension of sodium hydride.(Goz w/w

i -

dispersion in mineral oil, 2.9 g; washed with hexane to remove the
mineral oil) in DMSO (200 ml) which was cooled to 20°C. The mixture
vas stirred at ambient temperature for 1 hour. Chloromethyl pivalate
(23.7 ml) was added portionwise and the mixture was stirred at ambient
temperature for 15 hours. The mixture vas poured into water (150 ml)
and extracted with ethyl acetate (3 x 70 ml). The combined extracts
vere washed with wvater, dried (ugsok) and evaporated. The residue was
triturated under diethyl ether to give 7-chloro-2,6-dimethyl-3-
(pivaloyloxymethyl)-3,4-dihydroquinazolin-4-one as a solid (17 g).

ol A mixture of the product so obtained, N-bromosuccinimide (9.8
g), benzoyl peroxide (0.1 g) and carbon tetrachloride (400 ml) was
heated to reflux for 4 hours. The mixture was cooled to ambient
temperature, filtered and the filtrate was concentrated to a volume.bf
200 ml. The mixture was allowed to stand at ambient temperature for 16
hours. The precipitate was isolated to give the required starting
material as a solid (15 g), m.p. 160-164°C. .

NMR Spectrum (CDCl3) 1.22 (s, 9H), 2.66 (s, 3H), 4.68 (s, 2H), 6.09 (s,
2H), 7.68 (s, 1H), 8.31 (s, 1H). :

i) '~ Elemental analysis showed that the product contained 1
equivalent of vater and 0.5 equivalents of sodium chloride.



(pi val oyl oxymet hyl ) - 3, 4-di hydr oqui nazol i n-6-yl nethyl) -N-(prop-2-ynyl)-
am nol benzoate, used as a starting material, was obtained by the reaction
of p-[N-(7-fluoro-2-nmnethyl-4-oxo-3-(pival oyl oxynet hyl) -

3, 4-di hydr oqui nazol i n-6-yl nmet hyl ) - N- (pr op- 2- ynyl ) am no] benzoi c acid

(Eur opean Patent Application No. 0373891, Exanple 26 thereof) and

. pent af | uor ophenol using an anal ogous™ grfoCedure to that described in the
portion of Exanple 1 which is concerned with the preparation of starting

terials. i I Vv f qlyl ow cteristic NWR

g? gn;: s: S( C;I)g%SOCD?}e Q¥B€T%u%ggﬁe§i£' @?73%1,01-27%%%&]?{%303?18 (s, 3H),

384. %{P (D#VQ:;?EﬁtvqﬂtaYE)?l.66d$h?d@dquin4;plihiﬁ}yglpthgﬂu7§£1ﬁ36P(2h 1H) . -
- e - - - - - - X - -

(pi val oy ogynetihur?%, g@d/d,l r‘ﬁ%{’ o& ‘fjlzngézg()ﬁﬁg 6- yi rfre?%'yﬁ'f-gl\fbrétiﬁf/ afrﬁoﬁo] -

benzoat e F-mghﬂﬂrahxqmgzm%ﬂa?: (PAFalyioxymeshyl) o é-

6- br omrondibydroquehdz919n24-ohehand %E@B&W%-‘ﬁﬁ:ﬁﬁu %'ngi Farfinobenzoate

di hyd ' | i,n- 4- tert-butyl. p-nethyl and nobenzoate using N

anal ogoud PRVHRPEH P SPEorearS40% (A EEES Y], TrAbLARheneanTe S Leh REAPEREY bt O

i s cxancebnenﬂdd]thstdgeapalqg@usipnoceﬂutésarbith;sﬁadésdﬁibéd ibhe¢he portion

6-b - - 2- - 3- (Ni net -

3, 4[ grﬁgg?g%%ﬂ" %g(lyf %?ﬁgoigg%%eeﬁ F%i&lﬁa%+ &%Bﬁ%%s"%r%ﬂﬁp&} from

7- chl or omatexi@ilget hyl - 3, 4- di hydr oqui nazol i n- 4-one ( Eur opean Patent

Application No. 0284388, Exanple 2 thereof) using the follow ng

procedures: - 7-Chl oro-2, 6-di nethyl -3, 4-di hydroqui nazol i n-4-one (17 g) was

added poKli onwi seEkegental japalysisushesiedi Shabitheopradwchyerntadngdsdos w w

di sper si gguivaleht o vater, 0229 equivelenes of (dlebRyRRehéP an@TPVE the mi neral

| SPET €q !

) ! s B RS 110 o 11 v S6Sd

portionwi se and tThe péntafleorephenyl rp-4N- ¢1-chlbre+B-methletabxe-3-f or 15

ROt o Pt M Bl ity 3 10010 1 et
prop-2-ynyl)amino] -o-fluorobenzoate, used as a starting material, was
obtained from 6-bromomethyl-7-chloro-2-methyl-3-( pivaioyloxynethyl)-
3,4-dihydroquinazolin-4-one and tert-butyl o-fluoro-p-(prop-2-ynyl)-
aminobenzoate using analogous procedures to those described in the
portion of Example 1 which is concerned with the preparation of
starting materials.

1) Elemental analysis showed that the product contained 1.5
equivalents of vater and 1 equivalent of sodium chloride.

The pentafluorophenyl p-[N-(7-bromo-2-methyl-4-o0xo-3- .
(pivaloyloxymethyl)-3, 4-dihydroquinazolin-6-ylmethyl)-N- hadt
methylamino] -o-fluorobenzoate, used as a starting material, was
obtained from 7-bromo-6-bromomethyl-2-methyl-3-(pivaloyloxymethyl)-
3,4-dihydroquinazolin-4-one (European Patent Application No. 0459730,

Example 23 thereof) and tert-butyl o-fluoro-p-methylaminobenzoate using
analogous procedures to those described in the portion of Example 1
wvhich is concerned with the preparation of starting materials.

m) Elemental analysis shoved that the product contained 1
equivalent of water and 0.6 equivalents of sodium chloride.
The product gave the following characteristic NMR signals:



were washed with water, dried [err] and evaporated. The residue was
triturated under diethyl ether to give 7-chloro-2, 6-dinethyl-3--

(pi val oyl oxynet hyl ) - 3, 4- di hydr oqui nazol in-4-one as a solid (17 g). A

m xture of the product so ebtained, N-bronosuccinimde (9.8 g), benzoyl
peroxide (0.1 g) and carbon-: tetrachl oride (400 ni"y"was heated to reflux for
4 hours. The mixture was cooled to ambi egt -t enperature, filtered and the
filtrate was concentrated to a volunme of 200 ml. The m xture was allowed to
stand at anbient tenperature flor 16 hours. The precipitate was isolated to
%i ve the {e{qui o2t i(gg mt,ezml (as33&!)soii9gi t> 2m), mz).(s[em)]. 40NFR ;68
pectrum R . G

(s, 1H), ?5& ?dls’lﬁ)’ }_Dc 8 ZE) E&elr%réj)él 24 aﬁygs ?Hi)g\?egug aé Sl't6hidproduct
cont ai ned 1Hpguli2v38 efs, bli).wat er and O 5 equi vaI ents of sodium chlori de. -

- 29 - Th t af uﬁ%o I
(pi val oyl ngﬁgt ﬁyl ) REWIgBrw | gr - @éﬁﬂfq §xo-3:§_) (
ynyl) ami no](aéwzlex%@rmsbnl)a@ a-%&lwﬂwqi&nﬁav -ér-yl yl)bttjau W’f 54yl

6-b t |
6 h;/ grggﬁl -gb!ﬁz&tép'ﬁ’sﬂdo! £at¥ehd WateBifl, is described

az nd t utyl ) am nobenzoat e
[ pr epar ed EJ? f‘*’r’@”%%ﬁ?‘%t @Pig?ﬁtliﬁﬁt‘!ﬂ ngﬁﬁ?ﬁob@%ﬁéwbﬂr 9fopar gy
brom de] using anal ogous procedures to these described in the portion of
Example 1 ich is gonce epar.ation of, start erials.
El enental 8hal ysi s @ﬁ’gﬁﬂ{ﬁa %E‘ﬁé Eﬁd%&?ﬂ?%t %ﬁlﬁfé’g"‘it éﬁ’ﬂh&f gﬁ of wat er

0. 25 equi vequivadents difcvater snde equiraaleﬁteqlf gsadiamt ehldridedi um chl ori de.
The pent af | uor ophe I o] PP
(pi val oyl oxynet hyl ) nwf Qexglqn éro u?f'l zé szbf (?)éofn t'RLI -4-0x0-3

( prap- 2- ynypsvaﬂcm xmethxﬂdr- xdeoquigé@pla@-é-m YhgNmat erial , was
'gbi ahnﬁddf {P¥opd Hﬁixmﬂ-bzfﬁib{tﬁbfhz%aﬂ?{ mgled3a4 rgh:xf%ﬁ.\gl ﬁéﬁ/éﬁ‘aﬂ}"?as
. 'y roqtlgirrllg %rom é)r%ﬁogggroggme =2 -m%-thyl 3- (vaaloyloxyne%hyl 3,4~

dihydroquinazolin-4-one and te;tt_:.-butyl g—fluoro-n-(prop-Z-ynyl)am:lno-
benzoate using analogous procedures to those described in the portion
of Example 1 vhich is concerned vith the preparation of starting
materials. |

Example 3 _
Using analogous procedures to those described in Examplé'l,

pentafluorophenyl o-fluoro-p-[N-(2,7-dimethyl-4-oxo0-3-(pivaloyloxy-

' methyl)-3,4-dihydroquinazolin-6-y1nethy1)-g-(prop-2éynyl)amin6]benZOate
vas reacted with methyl (2S)-2-amino-4-(tetrazol-5-yl)butyrate and the
methyl butyrate so obtained was hydrolysed to give (2S)-2- -{o-fluoro-p-
[N-(2,7-dimethyl-4-ox0-3, 4-dihydroquinazolin-6-ylmethy1)-N-(prop-z-

ynyl)amino]benzamido}-4-(tetrazol-5 -yl)butyric acid (dried by
azeotropic distillation of water from a toluene mixture) in 76% yield
NMR Spectrum: (CD3SOCD3) 2.06-2.28 (m, 2H), 2.31 (s, 3H), 2.44 (s, 3H),
2.97 (m, 2H), 3.21 (s, 1H), 4.30 (s, 2H), 4.42 (m, 1H), 4.70 (s, 2H),
6.65 (m, 2H), 7.43 (s, 1H), 7.59 (t, 1H), 7.71 (s, 1H), 8.05'(£, 1H),
12.06 (s, 1H); ’ |
Mass Spectrum: (positive ion FAB) m/e (P+1) 533;
Elemental Analysis: Found C, 57.8; H, 4.8; N, 20.3;
C,Hy5FNg0, 0.38H,0 0. 14Na 0. 04501 o -04CHyC Hy requires C, 57.6; |
H, 4.8; N, 20.4%.




am nobenzoat e usi ng anal ogous procedures to those described in the portion
of Exanple 1 which is concerned with the preparation of starting materials.
1) El emrental anal ysis shoved that the product contained 1.5

equi val ents of water and 1 equival ent of sodium chloride. The

pent af | uor ophenyl p-[ N (7-brono-2-net hyl - 4- oxo- 3-

(pi val oyl oxynet hyl ) - 3, 4- di hydr oqui naza3i »- 6- yl met hyl ) - N-

met hyl am no] - o- f | uor obenzoate, used as a starting material, was obtained
from 7- br ono- 6- br ononet hyl - 2- et hyl - 3- (pi val oyl oxynet hyl ) -

3, 4- di hydr oqui nazdnij this le(lﬁurﬁ}ﬁemtm éM)-Apphhm&ﬁrCteﬂHuoDdi&I&O
Exanpl e &d timb I f I ng
anal ogou% roﬁie@qrgés&?gcnﬁosig Siéas(cfro?t wﬁe oﬁelogglwwaﬁto ‘#évvhl ch
i s concers¥tEntithat the Takinofi (8} (B) formy V?ﬁg” tQ¥y gHeaternps deternined

El enent albyaantmtags&pmedaﬂﬂ%ﬁhemiocmeiemni-atﬁeeha tdiNed QR cpé Vater
and 0.6 equi val % E of sogl um chl oride. The product gave the foll ow ng

characterqgfI . - 30 - [err] 222 (m 2H), 2.34 (s, 3H),
2.95 (t 2H), 3. 2'1‘(15 methyl (25)-Z-+amine-4(tétdazold-5-ylybutiiate 6(itd vhilch 2H) .

7. 72-7. 8 ¢4, Zﬁ)o’ H§ éﬁ gﬂbé@n vy 9991 ot gre@ter;rql%e ls af | garﬁphenyl P-

[N-(? brom)
(pi val oylnxymlhy” -cbtained pdr foddiowsz-ol i n-6-yl nethyl )-N- [err] benzoate,

used a starting nRt&fiugion o ﬁ@g&pgﬂcgwt)gea%@@hw g@% on No.

0459730, Exanple 23 thereof. SIS at the
product d3At &) HBJTBE L300 mh)c ek addeddAropwige) to %ﬁﬁv&%ﬁpéuﬁio%eﬂl um

chl or: deltrIb&mpheéﬂMﬁégfﬂlewi) An[ &h(b?mbféﬁmrli’ldfﬁﬂlbﬂ 11}~ OXfie3 mixture

Eglr\cl)g (Z)yy%x?/ %ﬁﬁe o\)' goféputﬂ‘)cl)g : wﬁpg s'é’d":é%eg‘?’tér EY rﬂ‘&?@‘ri Jhe vas ~

obt ai ned rieseltantbotlnwaé - trricooaedd th- e’!:-hyttmdtaﬁe.( prrualmﬂtnwrwshyl )-3,4-

e ons SREEA Baf BRCeALE ol on R e B ORIP i SRR,
column chrouatography using a 1:1 mixture of hexane and ethyl acetate
as eluent. There vas thus obtained methyl (2S)-2-benzyloxycarbonyl-
amino-4-cyanobutyrate (19.38 g, 83X).

A mixture of methyl (2§)-2-benzyloxycarbonylamino-4-cyano-
butyrate (10 g), tri-n-butyltin azide [prepared according to the method
in Rec. Trav. Chim. Pays-Bas, 1963, 81, 286; 12 g] and THF (60 ml) was
stirred and heated to reflux for 40 hours. The mixture was evaporated.
The resultant brown oil vas triturated in diethyl ether which had been
saturated vith hydrogen chloride gas. The precipitate was isolated and
vashed vith diethyl ether. There was thus obtained methyl
(25)-2-benzyloxycarbonylamino-4~(tetrazol-5-yl)butyrate (2.23 g, 32%).
NMR Spectrum: (CD3SOCD3) 1.95-2.35 (m, 2H), 2.95 (t, 2H), 3.64 (s, 3H),
4.15 (m, 1H), 5.04 (s, 2H), 7.36 (s, 5H), 7.88 (d, 1H), 13.0 (s, 1H).

A mixture of the product so obtained was hydrogenated using
an analogous procedure to that described in the last paragraph of
Example 1. There was thus obtained methyl (2S)-2-amino-4-(tetrazol-5-
yl)butyrate in 88% yield.

NMR Spectrum: (CD3s0CD3) 1.82-2.26 (m, 2H), 2.86-2.94 (t, 2H), 3.67 (s,
3H), 3.7-3.85 (m, 1H), 5.28 (broad s, 2H).

Example 4 :
Diethylphosphoryl cyanide (0.18 g) was added to a mixture of



of Exanple 1 V\:hl ch I s concerned wr":t preparation of startl ng material s.
" Exanpl e 3 Using anal ogous procedures to :t'hose described in Exanple 1,

pent af I uor ophenyl o-fluoro-p-[N (2, 7-di net'hyl - 4- oxo- 3- (pi val oyl oxy-

met hyl ) - 3, 4- di hydr oqui nazol i n-6-yl met hyl ) - N- (propz:2- ynyl ) am no] benzoat e was
reacted with nethyl (2S)-2-anino-4- (tetrazol - 5- yl'Ybutyrate and the nethyl
butyrate so obtained was hydrolysed to give (25)-2-{o-fluoro-p-

[ N- (2, 7- di met hyl - 4- oxo- 3, 4=di hydr oqui Ra3Dl- n- 6- yI* 8t hyl ) - N- (pr op- 2-

ynyl ) am no] benzami do}-4- (tétrazol -5-yl)butyric acid (dried by azeotropic
distillation of water froma toluene mxture) in 76% yield. NVR Spectrum

[err] 2. 06-1N2@2(Trdimeyhyls4xor-3, 4-3Mihydingningzolisrh-yimeelyX yaN-2piop-2-21 (s

1 4.30 5 :
755 (1, >ﬁ""°°l€y%‘*@“%é%%°ﬁ;9 $514 101 b3€6§2 eferiigmorfdfide”, 1
(posi tive 03131/33) apd D PU_L‘) ml}s cRiFHUTE Ve shireed F&uﬂbientm 8; H,
4.8, N, 2Gempetstiurk for NCHoUr.cSA Golatiéh of a‘eiXtubb o?iomé%yl 2s¥321- - In

hi s I 2-
e cheq PPN EPETARA)r Sy DRBETBES. by E) ndoN-Rephvbporphodbe  hat t he
rat : o of ((9%] 1{R)g)f tn IDUFag5 WL)lvas agdeds elrgasmkn%em mgdtm ?asomtﬁeagpth ﬁ
0 \\AS,,r et ai nedad N .t oduct 0o . e
methyl ( 2F oidsnE Folnarafiie sbF3q Bofie mbd mudfuld R34 Svaborafed 3
(S): (R f &he vesidoe:wasopartidioned betweemetbyktazetate) andtwatexl. VEe obt ai ned
@ in TrF RSB Phabe astuadied o QUUEE' HPIVA (egh,) AR raBrabea o5t Er (25

g) in THF wa ropw se to i on’o

tri phenyl FR8E®Hasethus obtained methylo(28)er £2HN( 2 db-dimeshylFi4eoxd-drdre was
heat ed to dﬁﬁydﬂoqh%afolhﬁ%%lme{ﬁﬁ)nkx&ﬁoﬁ-i‘ﬁﬁxﬁYﬁPHfﬂbﬁﬂdinxbf-

carboxamido} -4~ (tetrazol-5-yl)butyrate (0.16 g).

NMR Spectrum: (CD3SOCD3) 2.31 (m, SH), 2.44 (s, 3H), 2.92 (t, 2H), 3.63
(s, 3H), 4.30 (s, 2H), 4.50 (m, 1lH), 4.75 (s, 2H), 7.20-7.31 (m, 1H),
7.44 (s, 1H), 7.72 (s, 1H), 7.80-7.90 (d, 1H), 8.13-8.20 (d, 1H),
8.65-8.77 (d, 1H), 12.1 (broad s, 1H).

A mixture of the material so obtained and 2N sodium hydroxide
solution (3 ml) was stirred at ambient temperature for 1 hour. The
mixture was acidified to pH4 by the addition of concentrated |
hydrochloric acid. The precipitate was isolated, washed in turn with

-

N’

vater, acetone and diethyl ether and dried. There was thus obtained
(25)-2- {5~ [N-(2,7-dimethyl-4-oxo-3, 4-dihydroquinazolin-6-ylmethyl)-N-
(prop-2-yny1)amino]pyridine-2-carboxamido] 4-(tetrazcl 5-y1)butyric
acid (0.124 g). :

N NMR Spectrum: (CD3SOCD3) 2.30 (m, 5H), 2.45 (s, 3H), 2.82-2.89 (t, ZH),
4.39 (s, 2H), 4.41-4.60 (m, 1H), 4.76 (s, 2H), 7.2-7.31 (m, 1H), 7.45
(s, 1H), 7.73 (s, 1H), 7.8-7.9 (d, 1H), 8.15 (d, 1H), 8.32-8.61
(d, 1H);
Mass Spectrum: (positive ion FAB) m/e .(P+1) 515;

Elemental Analysis: Found C, 48.0; H, 4.3; N, 19.8;
025825N904 1.5NaCl 1.25}!20 requires C, 48.0; H, 4.4; N, 20.15%.

In this example, the methyl (2S)-2-amino-4-(tetrazol-5-yl)-
butyrate was enriched in the form having the (S)-configuration to the
extent that the ratio of (S):(R) form was 99:1 or greater as determined
by chromatographic atialysis. This isomeric ratio was retained in the



resultant oil was triturated in ethyl acetate. The m xture was filtered
and the filtrate was evaporated. The residue was purified by colum
chromat ography using a 1:1 m xture of hexane and ethyl acetate as el uent.
There was thus obtained nethyl (2S)-2-benzyl oxycarbonyl -

am no- 4-cyanobutyrate (19.38 g, 83%. m xture of nethyl

(2S) - 2- benzyl oxycar bonyl am no- 4- cyano- utyrate (10 g), tri-n-butyltin

azi de [prepared according to the nmethod in Rec. Trav. Chim Pays-Bas, 1963,
81, 286; H,],%dgltq,ngﬂf 166§ M) was stirred and heated to reflux for 40
hours. m xture was evaporated. The resultant brown oil_was triturated

in diethyl ether WhecdiriNa Heéﬁ'%@ér&%‘%fﬂihmw\im%rﬁde gas. The
precipit aymem)l-ao ﬁt@dz ndl-ziéwboﬁymr acid'isedV@ af hus

idl
obt ai ned net hi/n %Rti benzy:| %ﬂ agw m no-4-(tetrazol -5-yl)butyrate

(2.23 g, S33%F P8 2YS0Y8YE (m 2H), 2.95 (t, 2H), 3.64
(s, 3H, 4.15 (m Allhixtuie(lﬁ 6Sbrobidmethy32 , { sdineithyl-3-§pi¢aloyloky- 13. 0

inal ogoudethEbisa s2aylydFa i ANELLR S B6b F10 T8 40 rlzgﬁggh?’o?#?xzﬂpﬁz el
Ther e waymyhjamizio] pyristines2-oarbedate- mnmosnmtn&dh mﬂ;&tﬁw ate in

(o Sy e st b S n S a7

cyani de (& !!eln;)ri ~2t6aEbaxylatey(J. Med. Chem., 3991, 1594) with

5-[N- (2, indierdraskcedicneid st 0870 yEbroy Uhdua le,r&-ﬁuvidmhx/da)szl\lg pretidism

2 ana orkedide (P65 ‘i aadinih, (0 ) iy ,sriareiii R e e e

e s BT WP ir Aak 5
T thyl ch a ol d

?n DIVF (?e e resu ? m xture was stirred a had

t enper at \afe theragugowm Jayer Has mdamdetwawebmrbpa;wtém qfh3@Nr sodigme was

partiti ongdrbeidie 8511134/ antt the! o100 dor\R/a8" extrd@ted with ethyl acetate.
The organic layer was dried (ugso,.) and evaporated. The residue was
purified by column chromatography using ethyl acetate as eluent. There
vas thus obtained methyl 5-[N-(2,7-dimethyl-4-oxo-3-(pivaloyloxy-
methyl)-3, 4-dihydroquinazolin~6-ylmethyl)-N-(prop-2-ynyl)amino}-
pyridine-2-carboxylate as a gum (0.262 g).

A mixture of the ester so obtained, 2N sodium hydroxide
solution (20 ml) and methanol (10 ml) was stirred at ambient
temperature for 16 hours. The bulk of the methanol was evapotrated and
the residual aqueous solution was acidified to pH6 by the addition of
concentrated hydrochloric acid. The resultant precipitate was
isolate('l, wvashed in turn with vater and diethyl ether and dried. There ~
vas thus obtained 5-[N-(2,7-dimethyl-4-ox0-3,4-dihydroquinazolin-6-
ylmethyl)-N-(prop-2-ynyl)amino]pyridine-2-carboxylic acid (0.143 g).
NMR Spectrum: (CD,SOCD,) 2.30 (s, 3H), 2.45 (s, 3H), 3.28 (s, 1lH), 4.35
(s, 2H), 4.75 (s, 2H), 7.12-7.25 (m, 1H), 7.45 (s, 1H), 7.71 (s, 1lH),
7.82-7.91 (d, 1H), 8.17-8.22 (d, 1H).

Example 5
Using analogous procedures to those described in Example 1,

pentafluorophenyl p-{N-{1-(2,7-dimethyl-4-ox0-3-(pivaloyloxymethyl)-
3,4-dihydroquinazolin-6-yl)ethyl]-N-(prop-2-ynyl)amino}benzoate was



_organi ¢ phase was washed with water, dried [err] and evaporated. There was
t hus obt ai ned met hyl (2S)-2-{5-[ N: (2, 7-di met hyl - 4- oxo- 3, 4- '

di hydr oqui nazol i n-6-yl met hyl ) - N-(.prop- 2-ynyl ) am no] pyri di ne- 2-

car boxam do}-4-(tetrazol -5-yl)butyrate (0.16 g). NWR Spectrum [err] 2.31

(m 5H), 2.44 (s, 3H), 2.92°(t, 2H), 3.63 (s, 3H"¥4.30 (s, 2H), 4.50 (m

1H), 4.75 (s, 2H), 7.20-7.31 (m 1H), .7384 (s, 1H), 7.72 (s, 1H), 7.80-7.90

(d, 1H), 8.13-8.20 (d, 1H);:8.65-8.77 (d, 1H), 12.#% (broad s, 1H). A

m xture of the material so-obtained and 2N sodi um hydroxide solution (3 nl)

was stirr ecbagted MitR NhethylP £25)-2+- mino~41( texatazoIH5eyh) butyraterand athedi fied to

b h ; | _ . "> . .
S0l at cd, TRRSEART Refey, BiFTRknpes RvAtelaed €0 AL et 1 ot her and dried
E'RI_EE g \;\la?i i ZJ{t!ﬁ {mqgai(meﬂ-diﬂ&bﬂ—lo&xo-; » 4-dihydroquinazolin-6-yl)ethyl]-N- '

, (- - - ' | - -
(prop-2- yn(ﬁ%fg%/}-%']y gi%ﬁﬁ%%g?%% 53\%*&-1%&1@%%-%1)% ljj!t1 yzrsizc aci d

(0 124 g) .yikil, Spget 20MC.(CD3SOCD3) 2.30 (m 5H)s 2.45 (s, 3H), 2.82-2.89

(t. 2H) . 2H) | 16 1 1956 .27 Gs.73f 1H),
T Y e ke
1H); Mass @pedB)uded(Posill) vS3-0oktr2H)» nd-d (w13H)513-95( )aI"'A'ngf“ysi s:
Found C, 485)Q:st$ (4.,31nwh71@- bRy, I7.4r @jUilHES 7C8 (B, @QH) H.8.4. ¢s, 1MH) 20. 15%

. @,
In this exanplg, thg net hyl (2§)-2-anino-4-(tetrazo|-5-y|)- butyrate was
enriched i%r4% k@ 14 having the (S)-configuration to the extent that the

;at : o of (éﬂ_#ﬂa_m‘gﬂ@w.ﬁouhdoc, di7eqs dt, &s2gdledidzed by chromat ographic
Beanpi ¢ 4 Confaaaiiigd 9 AP ERadsiel Eo57. 0y Hi0s 3y oS real! Sluct o
yPnEthyI)-N—(prop-2-yny|)anino]pyridine-2-carboxy|ic acid used as a
'starting material ygsey akiiffledthd MetRYS (25)-2-amino-4- (tetrazol-5-yl)-
butyrate was enriched in the form having the (§)-configuration to the
extent that the ratio of (S):(R) was 7:3. This isomeric ratio vas
retained in the product of Example 5. | '

The pentafluoropheny1 2r{N-[1-(2,7-dimethy1-4-oxo-3-
(pivaloyloxymethyl)-3, 4-dihydroquinazolin-6-yl)ethyl]-N- (prop-2-ynyl)-
amino}benzoate used as a starting material was obtained as follows:-

Bromine (9.4 g) was added dropwise to a stirred solution of
4’-ethyl-3’-methylacetanilide in acetic acid (100 ml) which had been
varmed to 45°C. The mixture vas stirred at 45°C for 30 minutes. The
mixture was evaporated and the residue vas partitioned_betweéﬁ ethyl
acetate and a saturated aqueous sodium bicarbonate solution. The '
organic phase was washed with vater, dried (Mgso0,) and evaporéted} The
residue was purified by column chromatography using a 5:1 v/v mixture
of hexane and ethyl acetate as eluent. There was thus obtained
2’-bromo-4’-ethyl-5/-methylacetanilide (13.2 g), m.p. 92°c.

. A mixture of the compound so obtained, cuprous cyanide
(6.8 g) and NMP (100 ml) was stirred and heated to 120°C for 1 hour.
The mixture vas cooled to ambient temperature, poured onto a mixture of
aqueous ammonium hydroxide (0.88 g/ml, 300 ml) and ice (600 ml) and
stirred for 10 minutes. The precipitate was isolated and washed in .
turn vith vater and with ethyl acetate. The organic Vashings vere
washed with water and vith brine, dried (Hgsok)'and evaporated. There
vas thus obtained 2’-cyano-4’-ethyl-5’-methylacetanilide (8 g), m.p.

\/



A m xture of 6-brononethyl -2, 7-di net hyl - 3- (pi val oyl oxy-

nmet hyl ) - 3, 4- di hydr oqui nazol i n-4-one (1.11 g), nethyl 5-[N-(prop-2-

ynyl ) am no] pyri di ne- 2-carboxylate [0.61 g; obtained in quantitative yield
by treating methyl 5-[N-(tert-butoxycarbonyl)-N(prop-2-ynyl)-

aui no] pyri di ne-2-carboxylate (J. Ned. Chem, 1991, 1594) wth
trifluoroacetic acid at [err] for 1 Ro8%]- 2,6-lutidine (0.62 g), sodium
i odide (0.005 g) and DNA (20 mM) was stirred and heated to [err] for 7
hours. The rg xture was evaporated and the residue was partitioned between
ethyl acel@ ®-and a 2N hydrochloric acid solution. The acidity of the

sttt on Zyﬁr t Vﬁ'as X “*'fm f ¢ 'asteriRs AFGbELRIY! Ly dloBes peThRIds O e
| ayer was %‘?ﬂ“ﬁ%ﬂ’é&i g‘I':ﬁ%eM Er)eg'i"iit‘ly toE Ff} Vag W’G&ﬁurm
chr grr}at ogmhyaw% o ss‘fwlfonczamhﬁs.asm wdxturd vasccovledt €0l ambbémi ned
met i me
Tot hyl ) - SCSRREERTERS, 48 i R FERe AL ek BpoRacBly | Farer (20p mb) yag added
pyri di ne-te dﬁebmﬁldaeeamls the gmiu(:mm@as cpciddftedc tarpHéiobyt the edditiomoof

bt d, |
gt i ?Ir 23 a?fﬂr%OQHH&E er atb ﬂ?oea? o%%ildénhour P %éﬁﬁ%&t{%@ ﬂla%rrgt hrug)ﬁgwwas
evapor at ewltinyater andsduied. Fheze sassshus iodhaled Gretdiylr2d ddmpHiyloy t he

addi tion 9f4mﬂf@fﬁqh§£%1li¥di%ﬁl e 9CIudp.Tin°r:e cfoa bsd¥)SCi pitate was
i sol at ed, wash turn W th wat er and dzgh ﬁ gnd drled There was
ENE U

t hus obt amsim CBa89CRy) HyR- (to2H) g 4 z6%5 FHy. 2

él met hyl )2l[h},( p]wgtsg,oynw y7a8i (&) pgg; dilnes Zﬁa&b@gymp acid (0.143 g) NI\/R
ectrum err . S , S 0

278 (s, 2H), é%‘ |§‘,° ?‘&%’1@!%1?%‘2‘?991“’( 1’%‘1%‘)45, 1gé"f 91 (®,
1H), 8. 17adﬂeﬁZthh sl:l-b'retEla:mm of sndhum dydrtde (80% rdispersion o minesal ~

? ﬁf[cil ?Sd‘}w EX?[R}l Brdm AP aéh{e\‘jg Pﬁ:PﬁrWéeanaf ed by hexane) and DMSO (50

 4- di hy daByui Fhe Mixsuee WPFe!WFFd Ntt( pm%wz gﬂwfam%f%r@oaleS . 34

Chloromethyl pivalate (9.7 g) was added and the mixture wvas stirred at
ambient temperature for 20 hours. The mixture was partitioned between
ethyl acetate and a mixture of ice and water. The organic phase was
vashed with vater, dried (ugso‘) and evaporated. The product vas
purified by column chromatography using increasingly polar mixtures of
hexane and ethyl acetate as eluent. There was thus obtained
6-ethyl-2,7-dimethyl-3-(pivaloyloxymethyl)-3, 4é-dihydroquinazolin-4-one
(4.2 g), m.p. 104°C.

A mixture of a portion (3.2 g) of the product so obtained,
N-bromosuccinimide (1.9 g), benzoyl peroxide (0.01 g) and carbon
tetrachloride (300 ml) was stirred and heated to reflux for 3 hours.
The mixture was cooled to ambient temperature and filtered. The
filtrate was evaporated and the residue was purified by column

chromatography using increasingly polar mixtures of hexane and ethyl
acetate as eluent. There was thus obtained 6-(1-bromoethyl)-2,7-
dimethyl-3-(pivaloyloxymethyl)-3, 4-dihydroquinazolin-4-one (3.35 g),
m.p. 132°C.
NMR Spectrum (CDC13) 1.25 (s, 9H), 2.2 (d, 3H), 2.55 (s, 3H), 2.65 (s,
3H), 3.4 (q, 1H), 6.1 (q, 2H), 7.43 (s, 1H), 8.4 (s, 1H).

A mixture of the product so obtained, tert-butyl
p-aminobenzoate (4.8 g), calcium carbonate (3.3 g) and DMA (80 ml) was



‘reacted with nethyl (29)-2- an1no;4f(tetrazal 5- yI)butyrate and t he

resul tant methyl butyrate was hydrol yised ti0-.gi ve 2-
{p-[N-[1-(2, 7-di met hyl - 4- oxo- 3, 4: dlhydrqu|nazoI|n 6-yl)ethyl] -N
(prop-2-ynyl ) ani no) benzani do}-4-(tetrazol -5-yl )butyric acid in 25%yield,
mp. [err]. NVR Spectrum [err] 1.5 (d, SW 2.25 (m 2H), 2.27 (s, 3H),
2.34 (s, 3H), 2.9 (s, 1H, 3.0 (t, 2H.,38..7 (d, 1H), 3.95 (d, 1H), 4.4 (m
1H), 5.5 (m 1H), 7.0 (d, 2H), 7.4 (s, 1FD 7.8 (&= 2H), 8.1 (s, 1H), 8.4
(d, 1H); Elenental Anal ysis: Found C, 57.9; H, 5.2; N, 19.5; [err] 0.25NaC
requires (gtipfed and héﬁd 86 119°8%0rx! B Rdiirs. exﬁﬁphfx&ﬁ% %4 "D¥aporated
(2S) - 2-am nqg- tet zoI :%} guay ﬁte was enriched in the formhaving
the (S)-c B%é ? (Yaﬁhé' tioned; hetveencethyl; acekatespnd watgrs The This
i sorreH c ro&ganic/\@hasetﬂsndﬂ:ledﬂ (MESO DI addl@vapér&edtrplmeSrei'fdhe vas

ent af | uor, _
(o val oyl & %%?mf%“ by eptyml; o tbPTRRYY 1aing icremntnaiy\pola, pistyran pf
am_no} benhexane anddethylaacetate ag elmenti aThers wabt thuse dbtained tewt-butyl
Brorn ne Syafide g fal QN

- et hyl (% 11"gt]hy?a%et ani %gp%@% i@al%%!l&d Ji %6891”*‘)3 &hﬁiﬂﬁdﬁad been war ned

to [err]. awhpazalinpé-ylieshelliamine) benzoate (21} 830 anPnu?%% C.The ni xture was
evaporated and thexr@sitdve oFs p&rﬁibhl ansdgpeiﬂves@ nﬁttai‘iaﬁf‘s%t gbtaidd, 2
sat ur at ed a ueoui odi agﬁg ol ut1on. d§ %annlc ph ase was washed
with wat ePTOPFTE Fwi?ea §9¢ Pe tofueng,s 33 M bopate| umm
clhr omat o_?_ r(apmg)uanﬂ%nﬂ $50 ma/)vwm xtmfﬁed)ﬁnhexmhedam leo?cllflo&CStlﬂhﬂlsaz
el uent . tain et acet ani | i de
(13.2 g), 166 iy rb Vi BPaftirhEeq Ang cSﬁB%‘EH?d"é% P&SFS‘F:%%* SBEHERs cyani de
(6.8 g) aledhyNac(athe mnjl waterst i Theedrgandchphmsedvas drded | (Mgso, ) dmhr The
Xt ur e t r queous
ANt um Gy el ?h%mﬁq%‘* PR, P Uy TREBAIILELAY Sl o0
_minutes. imd yrveeil{)mrst ef ansomdt ethydnacekateeas ielupntn There wascthumd
with et hybbea:ﬁieat eertﬂmtﬂ GRMNC m:hﬂmewlew@m%d(m vdloyRbBmetBg1yd th

br| ne, e porated e was thus obtal ned
- cyano- h gé({;g‘gz’ %q“qﬂéf?@l“aé&]e?ﬁFWﬂk-(épﬂ)P‘zwl)3"1“0}benzoate as a
gum g).

NMR Spectrum (CDCl3) 1. 23 (s, 9H), 1.57 (s, 9H), 1.72 (d, 3H), 2.0 (t,
1H), 2.3 (s, 3H), 2.63 (s, 3H), 3.7 (m, 1H), 3.9 (m, 1H), 5. 3 (q, 1H),
6.1 (s, 2H), 6.95 (d, 2H), 7.42 (s, 1H), 7.95 (d, 2H), 8.3 (s, 1H).

A mixture of the product so obtained and trifluoroacetic acid

(20 ml) was stirred at ambient temperature for 1 hour. The mixture was
evaporated. Diethyl ether (100 ml) was added and the précipifate was
isolated. There was thus obtained 2—{!rll-(z,7-diﬁethy1-4-oxo-36
(pivaloyloxymethyl)-3,4-dihydroquinazolin-6-y1)ethyl]-y}(prop-z-ynyl)-
amino}benzoic acid trifluoroacetic acid salt (0.73 g), m.p. 217°%.

A mixture of the product so obtained, pentafluoroﬁhenol (0.64
g), dicyclohexylcarbodiimide (0.717 g) and ethyl acetate (120 ml) was
stirred at ambient temperature for 20 hours. The mixture was filtered
and the filtrate was evaporated. The residue was purified by column
chromatography using a 3:1 v/v mixture of hexane and ethyl acetate as
eluent. There was thus obtained pentafluorophenyl p-{N-[1-(2,7-
dimethyl-4-o0x0-3-(pivaloyloxymethyl)-3,4-dihydroquinazolin-6 -yl)ethyl]-
N-(prop-2 -ynyl)amino]benzoate (0.68 g), m.p. 112%.



- 35 - [err]. Amxture of the material so obtai ned, hydrogen peroxide
(30% 150 m), sodium hydroxide (2.33 g) and water (23 nml) was stirred and
heated to [err] for 2 hours. The m xture was cooled to anbient tenperature
and the m xture was evaporated. Water (200 m ) was added to the residue
and the solution was acidified to [err] by the addition of dilute aqueous
hydrochl oric acid. The precipitate was31 sol ated, washed wth water and
dried. There was thus obtained 6-ethyl-2,7-dinethyl-

3, 4-di hydr oqui nazolin-4-one (6.7 g), mp. [err] (deconposes). NHR Spectrum
[err] 1. Examplex)) 2 3 (s, 3H), 2.35 (s, 3H), 2.7 (q, 2H), 7.3 (s, 1H), 7.8

(s, 1H), 11.95 (bipack Jiﬂk i L i in
DMVBO (50 (#‘TH.ﬁwas a decﬁ'a '?' ?) a sti iﬁr"?e%gu% %’? Bgéséﬁggﬁ S;ri#ﬁé/adpﬁ% égp%gd&?ggé
di sper si cantaining,the compoynd of farpulenls O ®i| had been washed by
hexane) phirkidett{cdlly-accePrablé Faltcthéreof ! (Her@afEdr 2olpaAd XFMERat Ure

for 30 mt?lgges. Iorometlh%ﬁl gival atg‘ﬁQ. 7 95 was added and the m xture was
stirred a ﬁ?ﬂ“&f?reﬁﬁg? § &15e2 **“The mixture was partitionech
bet ween et hyl acetate and a m xture of ice and water. The organi c phase was
washed w wat er .ed [err] and evaporated. The product urified by
col um c#%@natogr%%ﬂ%kuging i ncreasingly polar m xtures 8¥Mﬁg§¥§é and et hyl
acetate as el uent Compodnd Xvas -t hus -0bt ai-Rede s seees secsceses 100

6-ethyl -2, 7-di met fiydeode (Bl NREOY) QXYMBLNYL) ; 3, 4 di hydroquifa3zeki n- 4-one (4.2
g), mp. [err]. Amxture of a portion (3.2 g) ot thé " produét” so obtai ned,

N- br omosucci ni ni dErqecasmehlosgsoddum. noroxi de -0+ 04 -g) - and 12aP bon

tetrachl ori de (30Baie) st@xhspastecqSnndvhpaser).( 0. raf.lux, for 8shours. The

m xture was cool egato ?rrbi%\%é tenperature and filtered. Th éiltrate was
evaporated and th §nes Ea'iﬁll’i'Tl'éd'by"c'dl‘tlrrh"c‘hrormt o§r phy using

i ncreasingly polar m xtures of hexane and ethyl acetate as eluent. There ‘-

g?ﬁEEESng?ES:CSPr It Pf?ﬂgﬁgPé!z-éizydroquinazolin-4-o#§£¥¥£§§ 9)

Compound X....... cescccnes secsee cetccscnecces 50
Lactose Ph.Eur......cceeccveeceee tecscesssasa 223.75
Croscarmellose sodium.......cc00evceeecccneee 6.0
Maize starch......cccc0evecee essssesscsnns ees 15.0
Polyvinylpyrrolidone (5% w/v paste)........;. 2.25
Magnesium stearate.......cececevececscccae eee 3.0

(c) Tablet IIX mg/tablet
Compound X....cocevecvncanae coescee sesscesess 1.0
Lactose Ph.Eur.......cccoivevevceee veccesssae 93.25
Croscarmellose sodium.......ccc000ceveerncae ee 4.0
Maize starch paste (5% w/v paste)........ eses 0.75 ~
Magnesium stearate........... O 1.0

(d) Capsule mg/capsule
Compound X......... ctessccssvssesensnssane 10 mg
Lactose Ph.EUr ....cccvcveccernsccccennaccne 488.5



mp: [err]. NWR Spectrum[err] 1.25 (s, 9H);, 2.2 (d, 3H), 2.55 (s, 3H),
"2.65 (s, 3H, 3.4 (g, 1H, 6.1-(q, 2H), -7.43 (s, 1H), 8.4 (s, 1H. A

m xture of the product so obtained, tert-butyl p-am nobenzoate (4.8 @),

cal cium carbonate (3.3 g) and DVA (80 nml) was - 36 - stirred and heated
to [err] for 3 hours. The m xture was evaporated and the residue was
partitioned between ethyl acetate and B The organi c phase was dried
[err] and evaporated. The residue vvasV\% rTfied by-‘col um chr omat ogr aphy
usi ng increasi ngly pol ar m xtures of hexane and ethyl acetate as el uent.

There was S obt butyl p-
{N-T1-(2, 7 net hy Iai-n ggt{o tI(pl val oyl oxynet hyl ) - 3, 4- di hydré—g—50 mg/ml)

qui nazol i n-6-yl )et Gompownt &} benz-0at €« (2.2 75e ) cmr proefebr]. A% WAVe of a
portion (1.5 g) of MQoafﬁhehyaéoﬁan&mﬂsé Rr.opargyl, . br omygegy §0yo
solution in toluene, 3.3 nm);_calcium car bonat e (1.5 g) and DVA (50 m) was
stirred and heat edQé 1’136”84‘%?“6 peid s. The nixture was evaporated and the
resi due was partitio ed gmq;bhyjs yrcetate and water. The organic phase
was dried [err] an& orate 4®|due was purified by gg{i;mg

chr omat ogr aphy usi fgr¥eshylepe glycof $00.op - peseane arrd et hyl ~ a FEV as

el uent. There was Wmerdﬁraﬂ.ﬂjrhﬂienttdauopt

p-{N-[1-(2, 7-di met hyl - 4- oxo- 3- ( pi val oyl oxynet hyl ) -

3, 4-di hydr oqui nazol i n-6-yl)ethyl]-N(prop-2-ynyl)am no}benzoate as a gum
(0.78 g). (R Spec@mgp_ﬁmg_l 23 (s, 9H), 1.57 (s, 9H), 1(¥® mgfmlBH), 2.0
(t, 1H, 2.3 (s, 3 (5,30, 3. 7.(m. 1, 3.9.(m 1H) a, 1H),
6.1 (s, 2H . 6.95 CAPOHT X Y Hz‘ TFY (r7n95H)('8 2H)( “f"ﬁ{“

m xture of the pro é%“%cpheﬁl’lbﬁtﬁeﬂi’aﬂd -tri fi-uor oacett e aci d %'26(? WY was

sticred at anbi ent ¢, eAPSYRLUM 8 drekide ROMitionThE. M XLUL £ Was1S\Pyat ed.

- Biet hyl ether (100 _m S ed. and t recipitate was isolated. There
was thus obtai ned aa{:;\pv}%_r(gn iR e, IISQi)oxo- 3- '

_(pi val oyl oxymet hyl ) - 3, 4- di hydr oqui naz_ol in-6-yl)ethyl]-N(prop-2-ynyl)-
am no) benzPé)c aci dﬂﬂéééi‘éﬂr pafetic aci d salt (O. 72“3 /mlmbplffér%ﬁr ]:o H6)

Compound X .eccevecccnnes cesessssas cees - 0.1% w/v
Sodium phosphate BP ..... cecsccnsesene . 2.26% w/v
Citric acid ...... R eees 0.38% w/v
' Polyethylene glycol 400 ....ccccaeveeee 3.52 w/v

Vater for injection to 100% |

The above formulations may be obtained by conventional procedures well
known in the pharmaceutical art. The tablets (a) to (c) may Be enteric
coated by conventional means, for example to provide a coating of

L cellulose acetate phthalate.

TS36805
O8FEB93
BST/MB



A m xture of the product so obtained, pentafluorophenol (0.64 g),

di cycl ohexyl carbodiimde (0.717 g) and ethyl acetate (120 m ) was stirred
at anbient tenperature for 20 hours. The m xture was filtered and the
filtrate was evaporated. The residue was purified by colum chronmat ography
using a 3:1 v/v mxture of hexane and g§hyl acetate as eluent. There was

t hus obtai ned pent af | uorophenyl p-{N-[1-(2,7-

di et hyl - 4- oxo- 3- ( pi val oyl oxynet hyl ) - 3, 4- di hydr oqui nazol i n-6-yl ) et hyl ] -

N- (prop-2-ynyl)am no}benzoate (OCHEMIGAL FORMULAEIT] . - 37 - Exanple 6 The
following illustrate representative pharnmaceuti cal dosage forns containing
the conmpound of formula |, or a pharmaceutically-acceptable salt thereof
(hereafter compound X), for t herapeutic or prophylactic use in humans:- (a)
Tabl et | my/ t abl et Conpound X
..................................... 100 Lactose Ph. Eur
............................. 182. 75 Croscarnellose sodium........
........... 12.0 Mai ze starch paste (5% v/v paste) ............ 2. 25
Magnesium stearate .............. ... . 3.0 (b)

Tabl et 11 R2 ng/ tabl et Conpound X
................................ 50 Lactose Ph. Eur
............................. 223.75 Croscarnel | ose sodi um
................ Ce e 6.0 Mai Ar-CONH

55 Gatt (5% VA, paste)

................. 4 0 Nhlze starch paste (5% v/v paste) ............ o’

N
T
1 /.KN RS

HaN CO,R5 ~

N—N

CH20H2-< /\}q Hi

Ir=z



~Maghesium stearate ............... S 1.0 (d) Capsul e

ng/ capsul e Cbnpound X ..., e e e i .10 ng
Lactose Ph.Eur .......... ..... ... ... ..... e 488.5 Magnesi um
stearate .......... ... ... .. .. ..., 1.5 - 38 - (e)

I njection | (50 nmg/ M) Conmpound X

..... 5.0% w v 1M Sodi um hydr oxi de sol €t4r 15. 0% v/ v

0. 1M Hydrochloric acid (to adjust pHto 7.6) Polyethylene gl ycol 400.......
........ 4.5% w v Water for injection to 100% (f) - Injection
N Compound X.............
1.0% w v Sodi um phosphate BP : 3.6%v/v 0.1M
Sodi um hydroxi de solution ........... 15.0% v/v Water for injection to
100% (g) I njection |11 ' (1ng/ - buffered to
pHG6) Conpound X ........... . .......... 32 0.1% wv Sodlun1phosphate BP

acid ... .
........ 3.5% v/v Water
| at .8 S may be obt ai ned by

] S ceutical art. The tablets
gnventional neans, for exanple tolV
pht hal ate. TS36805 08FEB93 BST/ NB

0.38% v/ v Pol yet hyl ene gl yc
for injection to 1063’ The 2%
conventi onal procedures
(a) to (c) may be enteriffc coat4g
provi de a coating of ce J\ulose

R1 N

HN—Ar-CcoON coR®

R3 | Z_éiiqk
CH,CH v
el



- 39 - CHEM CAL FORMULAE [err] - 40 - CHEH CAL FORMULAE [err] - 41 -
CLAI M5 What we claimis:- 1. A qui nazoline derivative of the fornula
| [err] wherein [err] is (1-4C)al kyl; the quinazoline ring nmay optionally
bear (at one or two of the 5-, 7- and 8-positions) one or i
substituents sel ected from hal ogeno, {¥14C)al kyl and (1- AH‘MW“]H"'H”“I
hydr ogen or (1-4C)alkyl; R3 is hydrogen, - (1-4C) al kyl, (3- anyhm, s«
(3-4C) al kynyl , hydroxy-(2-4C)al kyl, hal ogeno-(2-4C)al kyl or
cyano- (1- EBARMSy| ; and Ar is phenyl ene or heterocycl ene which may
optionally bear one or two substituents sel ected from hal ogeno, (1-4C)al kyl
and (1-4C%ﬁlkoxy; or a pharmaceutically-acceptable salt or ester thereof.
2. 3% ¥ensda)m A& tierivative of the formila | as claimed in claim1
wherein [err] is nmethyl; the quinazoline ring nay optionally bear a

7-fluoro, ,7-chloro, 7-bro or, 7- et hyl stituent;_[err]is hydrogen;
[erriJ is fethyl, o Wf?‘ﬁ?&gﬂﬁlquﬁyﬁb{l‘é gggﬁq’eolfmlijﬂ"gﬁ-ﬂyny% I ané °
R2 |

Ar—CONH CO.,H
2
N/
N——N

HN
R,/I\N R3 CH2-CH2-<u/\}\I |

1

~
S’

vherein R is (1-4C)alkyl;

the quinazoline ring may optionally bear (at one or two of the 5-, 7-
and 8-positions) one or two further substituents selected from
halogeno, (1-4C)alkyl and (1-4C)alkoxy;

R2 is hydrogen or (1-4C)alkyl;

R3 is hydrogen, (1-4C)alkyl, (3-4C)alkenyl, (3-4C)alkynyl,
hydroxy-(2-4C)alkyl, halogeno-(2-4C)alkyl or cyano-(1-4C)alkyl;

and Ar is phenylene or heterocyclene vhich may optionally bear one or
tvo substituents selected from halogeno, (1-4C)alkyl and (1-4€)alkoxy;

or a pharmaceutically-acceptable salt or ester thereof.

2. A quinazoline derivative of the formula I as claimed in claim o
1 is methyl;
the quinazoline ring may optionally bear a 7-fluoro, 7-chloro, 7-bromo

1 wvherein R

or 7-methyl substituent;
R2
R
Ar is 1,4-phenylene vhich may optionally bear one fluoro substituent,
or Ar is thiophene-2,5-diyl, thiazole-2,5-diyl (with the -CONH- group
in the 2-position) or pyridine-2,5-diyl (with the -CONH- group in the
2-position);

is hydrogen;

w

is methyl, ethyl, propyl, prop-2-enyl or prop-2-ynyl; and

or a pharmaceutically-acceptable salt thereof.



_Ar 1s 1,4-phenyl ene which may optronal I y bear one fI uoro _substituent, or Ar
S throphene 2, 5- dryI t hi azol e-2,5-diyl (with the -CONH- group in the

2-position) or pyridine:2,o-diyl (wtn the -oov ovoust NI AIFHRR IR
qui nazol i ne derivative of the fornula | as claimed:in cl&inil'whérefn ferr]

is methyl; the quinazoline ring may opt#bmally bear a 7-fluoro, 7-chloro,
7-brono or 7-nmethyl substltuent R2 is hydrogen; :R3 is methyl, ethyl or

prop-2-ynyl; and Ar is, 1, 4 yl ene, uoro: 1, 4- | epe h the
CCONH- grddm in théd quinsz Qer{ﬁat&ypleﬁ e2f‘§l"'b‘rl$kie(%n f#ilm%gﬂi

group in tdwraim- posrtron) or a pharmaceutical | y-acceptabl e salt thereof 4,

A qui nazol i,ne iler]ilvgtrve:}r EZ the formula | as clainmed in claim1l wherein

[err] is ﬁ gzbl i ne ring bears a 7-methyl substituent; [err]

i s hydr ogethe haiﬂdzounem:ﬂ.hglmayebpyionaﬂ.lprbqatzayhfﬂ!lombd 7Achloyo} 'lr-tgmenyl ene

or 2-fluor n h the -CONH group in the 1-position); or a

th/maceut‘fOr érf‘lﬁajﬁcép Ite&sdl t thereof. 5. A qui nazol i ne

deri vatrvellofistllwirfoeenul al as clained in claim1 wherein [err] is nethyl;

t he qui na |gem,rh§g bg?m@r?prggu%ygutﬁmtuent [err] is hydrogen; [err]

I's et hyl
Y Ar 1s 1 4-pheny1ene, 2-fluoro-1,4-phenylene (with the -CONH- group in

the l-position), or pyridine-2,5-diyl (with the -CONH-_group in the
2-position);
or a pharmaceutically-acceptable salt thereof.

/ 4. A quinazoline derivative of the formula I as claimed in
claim 1
wherein Rl is methyl;
the quinazoline ring bears a 7-methyl substituent;
R2 is hydrogen;
R3 is methyl, ethyl or prop-2-ynyl; and
Ar is 1,4-phenylene or 2-fluoro-1,4-phenylene (with the -CONH- group in
the l-position);
or a pharmaceutically-acceptable salt thereof.
5. A quinazoline derivative of the formula I as claimed in
claim 1 _ ' |
vherein R1 is methyl; :

- the quinazoline ring bears a 7-methyl substituent,
R2 is hydrogen;

R3 is methyl or ptop-z-ynyl- and .

Ar is 1,4-phenylene, 2-fluoro-1,4-phenylene (with the -CONH- group in
the 1-position), or pyridine-2,5-diyl (with the -CONH- group in the
2-position);

or a pharmaceutically-acceptable salt thereof.

6. : A'quinazoline derivative of the formula I as claimed in claim
1, or a pharmaceutically-acceptable salt therepf, selected from the
group consisting of:-



Ar is 1, 4-phenyl ene, 2-fluoro-1, 4-phenylene (with the -CONH group_.in the
1l-position), or pyridine-2,5-diyl (with the -CONH group in t he
2-position); or a pharmaceutically-acceptable salt therﬁ“‘“l Iﬂl““l" |ll|| “l“l
qui nazoline derivative of the fornula | as clainmedin c
pharmaceutical | y-acceptabl e salt thereof, selected from { he° group
consisting of:- - 43 - 2- {p- [N-- 43 -
(2- net hyl - 4- oxo- 3, 4- di hydr oqui nazol i n-6-yl methyl) -N- (prop-
2-ynyl ) aoi no] benzam do] - 4- (tetrazol -5-yl)butyric acid, 2- [o-fluoro-p-
[ N ( 2- me2njp= IN-dRomeshyldhrano-3bidiaydraquinazolin-6-ylmethyl)-N- (prop-
yl met hyl p nal 5- yI)butyrlc acid, 2-
[ p- [N-(2)T7 afmet h ?IB@?’\S%P&B} 4 drgaﬂ'l(ﬂﬁagolf&tguézﬁ%a
net hyl ani4rd® ‘bﬂ\'?éfﬁ’fkfdﬂ-’ﬂ'(‘!eéﬂ‘ﬁzﬁ°—"8'§/d’9‘9&’("%%“%’&11'2"%’0 f 1 uor o- p-
N-(2,7- thﬂynl)-n- @top32 4yl uitne] beﬁmaubmﬁ(tecmol-s-yl)bm:yric
| met hyl ) - nethyTan1noIbenzan1do) 4-(tetrazol -5-yl)butyric acid,

[ N- @8 92d|nethyl 4- oxo- 3, 4- di hydr oqui nazol i n-6-yl net hyl ) - N ~r

p%ngZ wRYp} Bm(0olmmﬂvﬁﬁ)-rie-(1,Gt-dﬂ!sdhr°6u%da)=bllw#¥1mrhl #Jé)-N-l Chyl)
0- u zol i n- me
N- (prop- yﬁ[ﬂn&fb ﬁzglénz 3 8 %??g'{sfﬁ})w??;%ﬂ?yn C aci dy 2- [p}/

( 7- chiReo{o=fAuozo+pH [M(stb-d@nathnlhydoma» {vratlbydm@inazolin-G-

th I and b d, 2-
ot o” 42 f’&‘? NoAgthy Lhatilo] Bhiad a0) L desRbl ST oyt A o S
N (pr op22{RniN-(&ni 1ims 5‘\’2’&‘&‘66‘}‘4 (‘ﬂ@%ﬁdﬁﬁﬂiﬁzﬁ‘)’b‘g &H'{!‘and 2-[ p-
[N-(7-br qmoé’-zr%byiaﬂnemn?zaﬂmb}hxd(m&um tﬁr:ykmetaluu)

[
y
2-
(
2
[N
yl
0-

N- (pro n m Nnoj etra d 7. A,

qw(P\azgl i ni—y 53@\,@68?6?742 +WH1%'°’? Lc‘ﬁ& or a ~

prmulﬂacegﬂnezhylg-ge(nnmpazﬁynyiahninbﬂbenxihidskﬂﬁettettaiotﬁﬁ4yﬂ¢butyric e
acid,

2-{p-[N-(7-chloro-2-methyl-4-o0x0-3, 4-dihydroquinazolin-6-
ylmethyl)-N-(prop-2-ynyl)amino]benzamido} -4-(tetrazol-5-yl)butyric
acid,
2-{o-fluoro-p-[N-(7-chloro-2-methyl-4-oxo-3,4-dihydroquinazolin-6-
ylhethyl)-gr(prop-z-ynyl)anino]benzanido]-4-(tetrazol-5-y1)butyric
acid and
2-{p-[N-(7-bromo-2-methyl-4-oxo-3,4-dihydroquinazolin-6-ylmethyl)-
N-(prop-2-ynyl)amino]benzamido} -4-(tetrazol-5-yl)butyric acid.

7. A quinazoline derivative of the formula I as claimed in claim
1, or a pharmaceutically-acceptable salt thereof, selected from the
group consisting of:- '
(28)-2-{p~[N-(2-methyl-4-0x0-3,4-dihydroquinazolin-6-ylmethyl)-N-(prop-
2-ynyl)amino]benzamido}-4-(tetrazol-5-yl)butyric acid,
(25)-2-{o-fluoro-p-[N-(2-methyl-4-o0x0-3, 4-dihydroquinazolin-6-
ylmethyl)-N-(prop~2-ynyl)amino]benzamido} -4-(tetrazol-5-yl)butyric
acid,
(28)-2-{p~[N-(2,7-dimethyl-4-0x0-3,4-dihydroquinazolin-6-ylmethyl)-N-
methylamino]benzamido}-4-(tetrazol-5-yl)butyric acid,
(28)-2-{o-fluoro-p-[N-(2,7-dimethyl-4-ox0-3, 4-dihydroquinazolin-6-
ylmethyl)-N-methylamino]benzamido} -4-(tetrazol-5-yl)butyric acid,
(28)-2-{p-[N-(2,7-dimethyl-4-ox0-3, 4-dihydroquinazolin-6-ylmethyl)-N-



group consisting of:- (28)-2-{p-"3m | L .

" [ N-(2- et hyl - 4- oxo- 3, 4- di hydr oqui nazoti n-6-yl.met hyl ) - N- ( prop-
2-ynyl ) am no] benzam do) - 4- (tetrazol -5-yl)butyric acid, ,ﬂﬁi ﬁ ﬂ
[N-( '”,
y

i Ra.P
N- ( 2- net hyl - 4- oxo- 3, 4- di hydr oqui nazol i n- 6- I" ’@” :
| met hyl ) - N- (prop-2-ynyl ) am no] benzam do] - 4- (tetrazol -5-y1 ) butyriaC ll

(2S)-2-{p-[N-(2, 7-di net hyl - 4- oxo- 3, 4- di hydr oqui nazol i n-6-yl met hyl ) - N-

net hyl am nol benzamni do] - 4- (:t-et r azol - 5- yi #but yric acid,

(2S)-2-{o-fluoro-p-[N-(2, 7-di met hyl - 4- oxo- 3, 4- di hydr oqui nazol i n- 6-

yl net hyl ) - N- met hyl ami_nol benzam 'do) - 4- (tetrazol -5-yl)butyric acid, (2S)-2-

[ p- [ N (2, 7ERFIRseIAYL) aminn | henzamido hir 4rtpheazolr fyd ) Pikticy peidy - 44 -

(pr op- 2- yny2gyai- pel f1ep 6P -4 N} ( 2, 7- U thdthy 0l 4-ox¥L 3 tdihydroyulifazolin-6-
(2S)-2-{o-f]u o-f-- N- e neih%hi4-oxo- ;4~€|h dr Qqui olin- 6-
Vi et gt - KRS RRLEob-f Roen-Zhe B et o] r&r (lePptcd S PRSP i o,
(2S) - 2- [ padid,(7-chl or o- 2- net hyl -'4- oxo- 3, 4- di hydr oqui nazol i n- 6-

|qet hyl ) - OR: 23 I ' m,do] - 4- (t = - utyric acid,
(555 27 b 0 B R Ao, S, e B oL
yl met hyl ) - Xiueshpb)-N-¢ ppop-Qriawl Jasinclbeupdmidio} + &t (tezvazal~-§Lybugyiic aci d and
(2S)-2-[ p-adfi,( 7- br ono- 2- met hyl - 4- oxo- 3, 4- di hydr oqui nazol i n-6-yl met hyl) -
N- ( prop- 2- n_V%anino]benzanido -4-(tetrazol -5-yl)butyric acid. 8. A
qui nazol i ne2eft (@rfilyere-{Ne( F-chlenor2rmethyd 4ia¥ed3 4rdihydraquinazolin-6-
phar maceutyGichyt RNCeptsprleysal)ani i beRzamid6} 24t (REt £ 5181 yBuLyPic

consi sting_aqf.: - _
(28)-2-h}ﬁé%kﬁ%ﬂp-[N—(2,7-dinethyl-4-oxo-3,4-dihydroquinazolin-6-
yl met hyl') - (28) p2 ofp-4Ny (3 bramb +2>-me elylai- 669 -34 4 £ d Hiydeaql inazyl Y26ty Inethgt ) d and

Cavor- 25 Rpfr-ShgF e i gl Rt asbt Brotlmomad it

8. A quinazoline derivative of the formula I as claimed in claim
1, or a pharmaceutically-acceptable_salt thereof, selected from the
group éonsisting of:- |
(28)-2-{o-fluoro-p-[N-(2,7-dimethyl-4-ox0-3, 4-dihydroquinazolin-6- -
ylmethyl)-N-(prop-2-ynyl)amino]benzamido}-4-(tetrazol-5-yl)butyric acid
and |
(28)-2-{5-[N-(2,7-dimethyl-4-ox0-3, 4-dihydroquinazolin-6-ylmethyl)-N-
(prop-2-ynyl)amino]pyridine-2-carboxamido}-4-(tetrazol-5-yl)butyric

acid.
9. A process for the preparation of a quinazoline derivative of
Y the formula I, or a pharmaceutically-acceptable salt or ester thereof,

as claimed in claim 1 vhich comprisesé-



acid. 9. A process for the preparation of a qU|nazoane_der|vat|ve .
of the fornula I, or a pharmaceutically-acceptable salt or_ ester t hereof ;7 -
as claimed in claim1 which conpri ses: - (a) the t”',mm

acid of the formula Il, or a reactive derivative thereof, M Imlm
R4i s hydrogen or a protectlng group, -wg¢ h. a conpound of the for hul & L1,
[err] wherein [err] is a protecting group whereafter the protecting groups

are' renoved by conventional neans; (b) the reaction of a conpound of
the for rrum IV [ erthe véduettom c[fean]adia 6f dtheg Eoramlaally ok es tieagtiweoup and Z
|sad|sp Fi & with an anmne of the formula V - 46 - [err] H
wher ei n [ ve % &tl ng group, whereafter the protecting groups are

renoved by conventl onal neans; and whega pharnaceutical | y-acceptabl e salt
of a novel conpound of Qe formula | i required, it may be obtained by
reaction of said conmpourfgl wwth a suitaple acid or base using a conventional_
procedure; and Wnin a phgrmaceutical l yjaccepta @ eq of a novel conpound
of the formula IRI'S regdi 2 ne by reaction of said ~—
conmpound with a suit® g a conventional procedure; and
when an optically act|ive forjm of a [conpounid of the fornmula I is requi r‘éd,
it may be obtained b \L‘&arri g out_@ne of tﬁua af oresai d

R

wvherein R‘

formula III,

is hydrogen or a protecting group, with a compound of the

HoN Co,R®
N—N

cnzcnz-A /\}q "

N
H

vherein R5 is a protecting group vhereafter the protecting groups are

removed by conventional means;

(b) the reaction of a compound of the formula IV

R2

4

vherein R° is hydrogen or a protecting group and Z is a displaceable

group, with an amine of the formula V



_processes using an optically active starting material, or by resolution of
“a racem c form of said compound using a conventional procedure. 10. A
phar maceuti cal conposition which conprises a quinazoline derivative of the
formula I, or a pharmaceutically-acceptable salt or

cl ai mred |n any one of clainms 1 to 8 in associ atlon vmeﬂlm”"“ﬁmﬂmnﬁm
pharmaceutical |l y-acceptabl e diluent oL ggrrier. : * #seso

gui nazoline derivative of the formula |, or a pharnaceutlcally acceptable
salt or ester thereof, as clained in any one of clains 1 to 8 in the

manuf acture of a novel nedicanment for use in the production . of an
anti-tumour effect in a warm bl ooded ani nal . TC36805 08FEB93 BST/ MB

HN—Ar-CON co,R®
. | . | N
o R | / \ .
N _ CH,CH N/N v
H

vherein R5 is a protecting group, vwhereafter the protecting groups are

removed by conventional means;
and vhen a pharmaceutically-acceptable salt of a novel compound.of the
formula I is required, it may be obtained by reaction of said compound
-\ wvith a suitable acid or base using a conventional progedure;
and vhen a pharmaceutically-acceptable ester of a novel compound of the
formula I is required, it may be obtained by reaction of said compound
wvith a suitable (1-6C)alcohol using a conventional procedure;
and vhen an optically active form of a compound of the formula I is
required, it may be obtained by carring out one of the aforesaid
processes using an optically active starting material, or by resolution
of a racemic form of said compound using a conventional procedure. |

10. A pharmaceutical composition which comprises a quinazoline
"derivative of the formula I, or a pharmaceutically-acceptable salt or
ester thereof, as claimed in any one of claims 1 to 8 in association

with a pharmaceutically-acceptable diluent or carrier.

11. The use of a quinazoline derivative of the formula I, or a
pharmaceutically-acceptable salt or ester thereof, as claimed in. any
one of claims 1 to 8 in the manufacture of a novel medicament for use
in the production of an anti-tumour effect in a warm blooded animal.
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