2094295 1 Field of the Invention The invention is concerned with

het erocyclic carbon conpound. of the quinazoline series (C ass 544, Sub | a
253) havi ng oxi rane- containing substituent groups. 15 Descri ptl & é%
Prior Art. e followiag are referred to as representative of cytostatlc
conpounds ki ae\,\t\l n the prior art which bear ,the oxirane substituent. None
of these is eved to be structurally rel a|t ed to the present conpounds |n‘
such a way as—to raise a presunption of obviousness. 20 The Derwent
Publications, Ltd., London WJ X 8RP Engl and, Farndoc Accessi on Nunbers
relative to the abstracts of the patents cited are used for reference

pur poses. Derwent No. 29,765, South African 67/3220 published Septenber
29, 1967, 5,5-Dimethyl-1,3-di (ox{Lanylmgt )i m.dazo Ldjne- 2,4-dione is
useful as an antitunor agent. De-L\roeﬁ M‘GS 9—\»@2{51 J-Hﬁén 5 0030 890 23
published 5 March 27, 1975, 5-Fluoro-1-(oxiranylnethyl)-2,4-(1H 3H/[err]

has anti-carcinogenic activity. Bel gian 844, 136 published hbvenber 3, 1976,
(Derwent No. 88859 X/ 48) 5-Fl uoro-2-(oxiranyl methoxy) - 4- oxopyrlnldlne is

al | eged to be alowtoxicity anti-tunor agent.

7,

Field of the Invention

The invention is concerned with hetarecvelic carbhou conpaunta.

. 0f the quinazoline serizs (Clzss 344, Sudbclass 232) having oxircne-

containing substituent groups.

15 Description of the Prior Art .

The following are raferrcd to as reprasentative of cytostatic
compounds known in the prior art which bSear tha oxirame subsgituant,

"None of these is believed tc be structurally rilated to the prasent

compounds in such a way as to raise a presumption of cbviousuess.
20 Tha Derwent Publications, Ltd., Land:n WClX 8RP Zngland, FTarmdoc

Accession Numbers relative te the abstrac ts of th
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used for refercnce purposes.



10 B : Qui nazol i ne conpounds, also structurally unrelated to the
present 'substances, have been reported to possess anti-tunor activity. The
following are jllustrative. Bel gium 773,818 (Derwent No. 25523Y), p \shed
April -12, 1972, Quinazol one di urethanes such as
3- nebhyl 6- (nethoxycarbonyl 15 '

am ray- 2- [ 3- (net hoxycar bonyl ani no) phenyl ] qui nazol i n- 4(311) one are
ef fective agai nst the nouse L1210 | eukem a, Zpages 1, 1, 8, 9, 10, and 21.
U S. Patent No. 3,455,920 patented July 15, 1969 (Derment No. -38866),

6-Ni tro-2-phenyl -1, 2,3, 4- tetrahydrqu|nazoI n-4-o0 2? exhibits cytotoxic
activity in vivo agal nst Detentdioke?? 285 SQph ﬁf)rr?'&a‘i’ﬁ’ 28 »Hd¥tBus entri es

appear in Chem cg%}b%ﬁg‘%r gt gﬁgprmﬂ a;Lhdex Bd& @iﬁ%gﬁi’%r"“thrm*“"

[err] which corr e qufnazo ne rlng

(2-oxiranyl) et Ngxy GLoURs Uk 22 anmmuamts Indexed havi ng the
(2-oxiranyl ) met hoky group attached to the quinazoline ring. The nost
closely related conmpoundpefwenise.f saa78lW 2001 Ghad S emosqoedslﬁ; lished
3-[(2-oxiranyl)nmethyl]-1, 4-di hydro- (4H)- quinazolin-4-one, which structure
differs in a nunﬁerchow,sug?ﬁ f Edﬂmbm—é.sfxe«ir&!yflmtrh/thea p €310 ) pg o it ne
Summary of the Invention This invention is concerned wth qui nazol I ne
conpounds havi ngh@héntmqamﬁmguyt‘rrmim@l formul a

Y Belgian 844,135 published November 3, 1976 (Derveat Vo.

W 88859 X/48) 5~Fluoro-2-(oxiranylmethoxy)-4-cxopyrinidine is al;eged
" to be a low toxicity éati—tumor aéeht.
10 Quinazoline compounds, aiso structurally unrelated to the
‘present substances, have been'reported'to possess anti-tumor activicy.
Thé followiqg are illustrative,
Belgium 773,818 (Derwent No. 255237), published April 12,
19?2} Quinazolone diurethanes such as S-methyl—é-Cmethoxycarbonyl-
15 awino)-2-{3-(methoxye arb:nyl mino)phenyllquinazolin-~4 (3H)-one are
éffeccive against the mouse L1210 lgukamia, pages 1, 7, 8, 9, 1G,
and 21. - '
. U.S. Patent No. 3,455,920 patented July 15, 156% (Derwent
No. 38866}, 6-Nitr§-2-phenyl—l,2,3,4—tetrahydroquinazolin—&-one
20 exhiéits cytotoxic activity ig_z;gg_agéiﬁst the Walker 256 carcinoma
in mice. | |
- Nunerous entries appear in Chemical Abstracts Férmula Index
undexr the molecu ar formula 011H10N202 which corresponds to the
quinazollne rlng subsfltuLed by the (2—oxlranyl)methox} group, but no
25 | compound is indexed ‘having the (2-ox11anyl)methoxy group attached to
.the quinazoline ring. The most clesely related coméoundé of this
formula which is reported is 3-{(2—oxiranyl)mechy1]—l,é-dihydro-(éﬂ}—
quinazoiin;6~6ne,.which structure diffars in a number of significant

respects from the present compounds.



[err] Fornmula | 6 7 In Formula | at least one of R and R is the

oxi ranyl met hyl group 2 4 5 and the other is nethyl or a second

oxi ranyl group. R and R are independently sel ected from hydrogen, .
al kyl hayi pg\ X to 5 carbon atonms, phenyl, substituted phenyl, phenyl al kyl
havi ng , carbon atons, substituted phenylal kyl having up to 8 carbon
atons a mthe substituents. The substituents .of the substitutedw=

substituted phenylal kyl grodps are ring attached and there
may be one~or two of them They are selected from hal ogen includi ng
chlorine, bromne, iodine, and fluorine, methyl, or methoxy groups. The

conpounds of Fumsatyof siye Fyeptkonjescri bed in Procedures 3 4 and 4 hereof,
nanely, those wherein [err] i.s hydrogen, R is ethyl, and 6 7 15 one

-of R and R is oxiranﬁghetq¥lg%pd.the other is nethyl, haye utility as .

intermedi ates in the prgararor of® SATTHRYPertEhat Ve ahMe SR Hfscri bed in
our prior co- H?%%%%hy-f%n&pﬁu&@Kxéﬂ&a?‘efroﬂ:@ila’\b- 011, 819. These conpounds
al so have antithronbogeni c,. hypotensive, ileal relaxant, and snooth nuscle
relaxant activity, the ldtter 20 simlar fo that exhibited by
bronchodi | at or agents. The conpound of R ' _

Formula T -

In Formula I at leaéq éne of R6 and R7 is the oxiraﬁyﬁ;ethyl group
5 and the ;ther is méthyl or a second oxiranyiﬁethyi group. R2 and R4
are indepegdently selected from hydrogen, aikyl haviﬁg 1 to 5 carbon
atoms, phenyl, subs:itﬁted phényl,_phenylalkyl having up to & carbon
atoms, sﬁbstituted phenylalkyi haviﬁg.up ;o 8 cafbon atems apart from
the substituents. The substituents_of ﬁﬁg.substitﬁted phenyl and
10 substituted phenylalkyl groups are ring attacﬁed and thera may be one . \_/
or two of them., Théy are selected from hélogen including chiorine, ' g:)
bromine,.iodine, aﬁd fluoriné, methﬁl, or meﬁhoxy groups.
Thg compounds df Formula I whiéh are described in Procedures 3
and 4 heréof; namely, those wherein R2 is hydrogen, R4 is ethyl, and

6 7

15 one of R° and R’ is oxiranylmethyl and the other is methyl, have

utility as intermediates in the preparation of antihypertensive

- Ut Sl .
agents as described in our prior co-pending[application Serial No.
011,819, These compounds also have antithrombogenic, hypotensive,

ileal relazant, and smooth muscle relaxant activity, the latter

20 similar to that exhibited by bronchodilator agents. The compound of



Procedure 4 inhibits the passive cutaneous anapbylaxis reaction in the rat
suggestive of anti-all-ergy activity. The qui nazoline conpounds of this

i aiventi on have antitunor activity against transplanted ani mal tunors of
established utility 5 for the screening of anticancer agents. The t
agai rst which the present substances are active include the ascitic t
P388.and L1210 | eukem a which are widely used for primary screening
B16 nel anoma and Lewi s Lung carci nona which aLe used in secondary
screening. A review of the screening strategy with an enuneration o
the transplanted animal tunors enployed has been published by WlliamT.
Bradner in Cancer Exededdirenbtinkitdpy  thyapassive paymeoR? anghy1{:g803action in
General ly, the screening nethod invol ves adm ni stering a standardi zed tunor
i nnocul um by i nt rai¥er FifoAesaesFiceet P8R 1931498 ¥4t imi nal s ar ranged i nt 0

to which da f test
niaper i toneal 1 nj ecti on, ﬁa%me%ﬁecfc’"léwgf ¥ A MR bt pRE s

various groups are c@%ﬁrg%%ql s O}t@s}?&% allst SALE dhen Qi‘%&@%‘idf?ﬁ#&m

percent T/C which I1st | an survi val

group of treated afy:Mafs &ehﬂev Ms%h@éanw@ ddphecatRd £RRLE Uoa BB S L che

mul tiplied by 100. Any corrpoun exhibiting a percent TI "C> 125 s

consi dered to haverekgn Ehts‘s’tahce%nhté WeBiveatidlvéd the \GBkioues til@zagessschadul es

may be enployed such as a single dose on day 1 (d.l), three doses

i ndix¥i dual 'y on dal;lsm leskeuaadwtﬁchfanerWidtehmoxsbétﬁocrpr(idaty sEreeaimis Shd wai |y

dosage over a period of time such as for nine days (qd.1[err]9), or others
as\umy be suit abl eBl6omelangpa apd|Lewid ﬁg“% €3ttipenqwhicty greused| iy serondhary

corrpounds of Procedures, 3 and 4 her efo whi ch wer e adm ni st ered susgended
DVBQ sal i ne or screening. A review of the acreenlng strategy with an enumeraticn of

10 the transplanted animal tumors employed has been published by William T.

Bradner in Cancer and Chemotherapy, Vol. 1, pagés 221-227 (1980).
Generally, fhe screening method involves administering a

standardized tunor innoculum by 1ntrapet*toneal injection to the test
anlma;s arranged into groups to which various doses of tesk comiound

15 are administered by intraperitoneal injection, and median surviva
times in days for the various groups are determined. The results are
then expressed as the percent T/C which is the ratio of the mediun
survival time (MST) for the group of treated animals tn the MST of
the untreated control animals multiplied by 100, Any compound,

20 exhibiting a percent T/c > 125 is considered to have significant
antitumor activity. Various dosage nchedules may be employed such as
a single dose cu day 1 (d.l); three doses individually on days 1, 5,
and 9 after innoculation (d.l, 5, and 9), daily dosage over a period
of time such as fof nine days (qd.1*9), or others ns méy be suitable.

25 The following results wefe obtained with the compounds of Procedures 3
and 4 hereof uhicn were admlnls.ered suspended in D¥SO/saline or

aqueous hydroxypropylcellulose.



aqueous hydr oxypropyl cel | ul ose. Compound of Procedure 3 P388 Leukem a

Ef f ect Aver age Treat nent Dose, IP - MBT - MST Wei ght

Sur vi vor, Schedul e mg/ kgl i nj Days % T/ C . Change, g

Day -6 d/{l 150 TOX TOX TOX -

0/6 10 14.5 145 -1.1 - 616 50 13.0
130 //+0.3 - 6/ 6 25 754:1.5 - 115 +1.2 T
~6/6 10 Td.1, 5&9 . 100 : 170 -2.3 _

6/ 6 50 13.5 . 135 -0.4 5/6 25 - 12. 0.

120 +0. 6 6/6 12. 100 +1.3

6/6 qd 1[err]9 25 53““’1389 Ieﬁg‘;ﬁiﬁ?ﬁ 0.7

6/6 15 12.°5 ISTO _ +0. 5

6/ 6 6. 25 : 11 0 110 _ +0 9 Ftfect 6/ 6”%.7':%33 9. 5

95 -~ +2. 1 : 6

10/ 10, Tumor | nogﬁﬁ@?t 1(28 gt aaed |u°ji”hr20 I—|0§"t‘;;"'1'm

CDF1 J[err] “m _ -@24-/6m' e—ma-&%%GCoﬁ’p@uﬁd

of Procedure 4 4 3 150 . TOX  TOX TOX 0/5

100 14,5 145 -1.1 6/6
50 13.0 130 +0.3 6/6
25 1i. ¢ - 115 +1.2 6/6
10 d.1, 589 . 100 - 17.0 170 -2.3 6/6 \o
50 13.5 . 135 -0.4 - 56 .
25 12,0 120 +0.6 6/6 \_j
12.5 ie.0° - 100 ] +1.3 6/6
qd 1+9 25 15.0 ° 150 0.7 6/6
15 12.5 13.0 130 +0.5 6/6
6.25 11.0 . 110 +0,9 6/6
3.13. 9.5 95 +2.1 6/6
Saline 10.0. = C 42,6 10/10
5;;  Tumor incculum : 10% ascites dells implantec.iap.
20 Host - coF, ¥ mice.
TOX | : < 4/6 wice alive on Day 6 )
Compound of Procedure & .
P388 Leukemia v
_ Effect Average
25 Treatment Dose, IP MST - MST Weight. Survivors
Schedule _mg/ke Days z Ti/C Change,g Day 5(30)
d.1 100 ToX TOX -3.7 204
. 50 12.5 139 -3.0 4f4
. 25 12.0 133 -2.3 4/4
30 12.5 11.0 12z -1l.1 4/4
Tumor inoculum : 106 aséites cells imﬁlanted ip.
Host H CDF1 2 mice,

TOX E < 4/6 or 3/4 mice alive on Day 5.



P388 Leukenia Effect Aver age 25 Tr eat ment Dose, IP VST

VST - Wi ght < Survivors Schedul e ng/ kg Days %
TIC Change, ¢ Day 5(30) d.1 100 TOX
TOX -8.7 , 2/ 4 50 12.5 139 . -3
4/ 4 25 12.0 133 2.3 ¢ 4/ 4 30
12. 5. 11.0 122 -1.1 4/ 4 ‘Turnor i nocul
[err] ascites cells inplanted ip. Host : CDF1 - [err] ce. TOX
: < 4/6 or 3/4 mce alive on Day 5. Compound of Procedure 3 L1210
Leukema Effect - Aver age Treat M@@hpound of BRFRdudeP3 MST VST
Wi ght Survivors 5° Schedul e - L1206 k@hkkaia - Days % T/ C
Change, g Day 5 d.1 _ T 1.20 11.0 183
-3.7 6/ 6 80 10.5 175 EffecZ 3  Average 6/6 40
9.0 150  Treatmeni® O Dose, IR/ g 20HST HSB. 0 Weizhg3 Survivers
-1.0 ' §/ 6S¢hedule 1 3g8ms/ks/day Daysp X T/C_ g sChamge,g j5Poey 5
7364 1174/6d§? +0. 2 : 9'%10 5/615011.0 1831'0 -3.7 5/'5 %96
' ' T 80 '10.5- 175 ~2.3 6/6
' 40 9.0 150 ~0.9 5/6
20 8.0 133 -1.0 3/6
6 4.1, 3&9 120 9.5 158 -3.4 &/6
A - 80 9.0 150 -1.0 ) 5/%
' - 40 7.0 117 +0.2 5/6
o 20 8.0 133 +0.,2 5/¢
- qd 149 - 60 . 9.0, 150 -3.2 6/6
15 ' 50 10.0 . 167 - =2,8 6/6
20 9.5 158 - =1.1 6/6
10 8.5 142 . -0.8 6/6
Saline 6.0 - . +1.4 10/15
Tumor inoculum : _106 ascites cells implanted i.p.
20 Host : CDF1 ¥ mice.
Compound of Procedure 3
. B16 Melanoma
_ Effect Average
g_/ Treatment Dose, IP MST MST _Weight Survivers
25 Schedule mg/kg/inj Days %Z T/C Change,g Day 10(69)
4.1,5&% ' 120 TOX TOX ~3.5 5/10
. 80 - . 41,0 -178 -1.7 T9/1u (2)*
40 35.0 152 ~0.2 10/10
20 29.5 128 -0.3 10/10
30 gqd 149 60 30.0 130 =2.4 10/10
40 36.5 159 -2.1 10/10 (3)*
20 36.0 156 -1.8 10/10
10 31.0 - i35 -1.0 10/10
Saline 23.0 - +2.3 10/10

35 *Tumor-free at autopsy as determined by visual inspection.
Tumor inoculum : 0.5 ml of a 10% brei, ip
Host : BDFl £ mice.

TOX : < 7/10 mice élive on d.10.



A7)

20 - . 8.0 133 +0. 2 5/6 qd 1[err]9
60 9.0 150 . -3.2 6/6 15 -
40 - 10.0 - 167 -2.8 6/6 .20 - 9.5 .
158 x-1.1 6/6 10 - 8.5 142 -0.8
6/ 6 Sal 6.0 - +1. 4 10/ 10- Tunor i nocul um
' 10 Sciytes cells -inplant ed i.p. 20 Host : [err] “Nr
. [err] Conpound of Procedure -3 B16 I\/EI*?homa Ef f ect Aver age
Tr eat nent Dose, IP - MST MST Wi ght Survivors 25
Schedul e ng/kg/in ~ Days - % T/ C - Change,g Day 10(60)
d. 1, 5&9 120 TOX CO ound! OX Procedure ¥ 3- O .5/ 10 80
41.0 178 -1.7 . 9s (12hs ABcinoma 35.0 152 _
-0.2 10/ 10 20 . 29.5: 28 -0. 3 - 10/10 30 gd
. 1lerr]9 60 - 30.0 130Effect Averdge 10/-10 40
36.5 - 159 Treatment- 2. 1 Dose, IP10/ 104I3) * 20MST WeldhtO Survivwdbo
-1.8 Po/ Bghedule _3335_4}_& Davgs 2 T/C -1.(Qhange,s EQLLQ"%‘I i ne
23.0 +2..3 10/ 10 35 *Tunor - free.at aut opsy
det er m ned by W de2® i nspecti g% Tunor>§%8cul ﬁfﬁQ 09 O\m °1@%’ore| ,
i p Host - BDF 3, mice. ﬁg(gxg 133 gg < 7 (‘m‘ ék alive-
on d. 10. . ) T
qd 1+9 - 60 13.0 - 127 ~2.0 8/10 (*
10 - 40 >60.0  >400 _ ~1.4 10/10 (7)* -
: 20 20.0 133_ -0.5 16/10 (3)* \_)
Saline 15.0 - -0.4 10/10
*Tumor~-free. '
Tumor incculum : 106-tumor brei cells, ip
15  Host s BDF, 2 mice. |
TOX _ : < 7/10 mice alive on d.10.
Detalled Description of the Tnvention
The compounds of the present invention are prepared by
reaction of an'inte:médiate.of ?ormula IT wherein R2 and R& are as R

20 previously defined, one of R? and Rb is hydrogen, and the otﬁer cf R2 ;~J

and Rb is hydrogen, or methyl, with'epichlorohydrin or epibromohydrin

in the presence of a base.

Formula IT

A reaction inert organic liquid reaction medium is employed

at a temperature of from about 25°C up to about 150°C. Suitable



Compound of Procedure 3 Lewi s Lung Carci noma Effect Aver age Treat nent

Dose, IP VST © MST Vi ght Survivors 5  Schedul e

m-kg/ i nj ' Pays % T/.C Change, g Day 10(60) d.1,5& D
80 >60--0 >400 -0.8 10/ 10 (6)* 60 - >60. 0

>400 <, -0.5 10/ 10 (6) 40 . 20.0 133 - 0.

10/ 18+(4)* qd 1[err]9 _ 60 19.0 127 -2.

8/10 (3)* 10 40 >60. 0 >400 :
10/10 (7)* 20 -20.0 133 -, 5 10/10 (3)* Sa

15.0 . - -0. 4 10/ 10 *Tunor-free. 6 Tunor inocul um: 10

tumor brei cellsSpaidy Imc1udklQStium and potassiim hydiBiides,[ £IokidBsGeand €M banatas.
: < 7/10 mce alive on d. 10, Detailed Description of the Invention The

conpounds of thespieseatrenonient ireRe Ariquisl epginee MayiL includedethead,i propofician
intermediate of Fornula Il wherein R and R are as 20 previously
defined, one of petarplandbierlr dties, (ppdraigdrofvasml bénzene hdplushe] ekipdtiadd Rb
i s hydrogen, or nethyl, w_th epichloraohydrin or epibronohydrin :
sulfoxide, dimethylformamide, dimethylacetamide, ethylene glycol
5 dimethyl ether, ethylene glycol monomathyl ether, hexamethyl phos-
phoramidé, and other alkanols, ethers, and hydrocarbons. A reaction

1

N medium in which the reactants are scluble is preferred. Use of a
K_) crown ather catalyst such as 18~crown-6 i{s sometimes advantageous.
" The preferred system employs fineiy pq&dered potassium carbonate as
10 ©base in dimethylsulfokide as reaction'medium, with epibromohydrin as
reactant at a reaction temperatufe of ébout 25°C. as dsscribad in
Procedure 3 below. |
. Thé intermediates of Formula II are prepafed By methods
knowm in the art, for instance by catalytic debenzylation of the
15 cafrespondiug'compound of Formula II wherein one or ﬁcth of R® and
RP is the benzyl group., The latter are produced from the corresponding

alkylphenunes of Formula III wherein cua of R® and Ré is benzyl aund

the other is methyl or tenzyl,

Formula III

Those substances of Formula III wherein R® is benzyl and Rd
20 is methyl are prepared from 2-methoxyphenol by'conﬁersion thereof to

the chloroacetate ester, acylation thereof with an zcid of the



in the presence of a base. 4 [err] Formula Il A reaction inert organic
liquid reaction nmediumis enployed at a tenperature of from about 25C up to
Sui t abl-e 8 bases include sodi um and pot assi um hydr oxi des,
al koxi de§, Yand carbonates. Suitable reaction inert |iquid organic nedia

i-ncl ude ¢t’hlarjol , propanol, butanol, dibutyl ether, tetrahydrofuran, ,
benzene ene, dinmethyl- sul.foxide, dinethylformam de, . Tt
di met hylscet am de, et hyl ene glycol 5 di met hyl ether, ethylene glycol
monomat hyl ether, hexamethyl phos- phoram gg, and other al kanols, ethers,
and hydrocarbons. A reaction nmediumin which the reactants are soluble is
preferred. Useoehule R 2t [tke praganey sdf polyiphasphdBic roivh, Gyd>lgsirebE Nes
advant ageous. The preferred system enploys finely powdered potassium
carbonate as 1Cthe ¢ogodqstaterestar sulyield dhe porreapending Helrbyfrowyt4r

_epi bronpbhydrin as_reactan{ at a reaction teg‘qper ture_.of about 25C. as
descri bed i n Prastherypienyliphengnestaad beperltinmg PE LSt 1385 0 Y191d, Fhe

prepared by nethods kn i he art. for .i ance @at al.yti d
Gebanzyl at | on oot Rroreiit, iberdiedl oe roBhuts Er Rkt AML8 oFhTL pod 1% o0

beth of [err] andpbéfyh] il g Pﬁ%&ﬂa:gé%PProIQSuzlé‘étﬁloQ.re produced from

t he correspondi ng

Those intermediates of formula.III wherein_Rc is methyl,

and Rg-is benzyl are_prepared by acylation of 2-methoxyphenol with o/

~

a carboxylic acid of the formula RQCOZH iﬁ the fashion referred to o/
above followed by benzylation of tﬁe co:feéponding 3-methoxy~4~

10 - hydroxypheﬁone to yiéld the ccmpouné of Fofmula III wherein R%is
methyl, and Rdis benzyl. -

The intermediates of Formula III ‘are conver;e& to chosg of
. . Formula II by conventional means for the synthesis of ‘quirlsizolines such

as are illustrated in U.S. Patent MNo. 5,248,292 patented April 26,

15 1966. The last step is removal of the benzyl group ?epresented by R

or Ré in Formula III to yield the corresponding hydroxyl compound of

Formula II.
An altermative methoﬁ_for production of the intermediates
of Formula iI wherein R? is methyl, #nd RP is hydrogen or R? and Rp
20 are each hydrogen atoms is by hydrolysis of the corrasponding compound
wherein R? and R? are each métﬁyl with concentrated aqueous hydrobroﬁic

acid at the reflux temperature as is illustrated in Procedures 1

and 5 hereof.

Examples

25 In the following procedures, temperatures are expressed in

degrees centigrade (°). Melting points are corrected values according

o

.



al kyl phenones of Forhula.{ll wherein one of [err] and [err] is benzyl and

the other is nmethyl or benzyl. [err] Fornmula |1l Those substances of
Formula 111 wherein [err] is benzyl and Rd 20 is methyl are prepared_from
2- met hoxyphenol by conversion thereof to the chloroacetate ester, a \'t\'\on
thergof with an acid of the Formula [err] in the presence of =~

pol yphosphoric acid, hydrolysis of the chloroacetate ester to yiel
correspondi ng 1-(3-hydroxy-4- nethoxyphenyl)phenone, and benzyl ati on~e¥"t he
latter to yield the corresponding substancgg of Formula I11 wherein [err]
i's benzyl and Rd 5 is nethyl. This is illustrated in Procedure 2 bel ow.
Those intermedi & ese af. sFor medhad [wherahiodtiated efeptr.ds. mbdbhodizctond f@ie}ad s
benzyl are prepared by acyl ation of 2-nethoxyphenol with a carboxylic acid
of the fornul a §uer ¥§oH fnethendlds HMSﬁ tdamertydankfox<idsdv el -PriH dheaprpyrnoli,

benzyl ati on of the_correspondin net hoxy- 10 hydr hen ne to vyi Id
t he conpound ofa%F‘Fﬁﬂ Sahsofutme ‘éﬁnﬂl)[’erEFc]Ac g%f‘ lﬁ'Fan%Fg ‘Qf'réjg <€ 4585

Thelnternedlat F b se.qaf Fo Ia_II by
convent i onal . dlr“(a{ r%e%/eﬁ hesi s ? F%‘?%ﬁ% |’n'te}'§t‘ s‘Gg -1

illustrated 4n 1Uco§c P@%&ﬂ%ymt_e@a%&@% @Qh@l&@@—ﬁ?il&n?& Aéiml%ﬁ sdhe
| ast step |s renoval of. thé benzyl  §roup? represent ed by [err] or Rd in
Formula Il to yd,.,_@b_g TLRE(1ROf I RF RO RUL6ith By khpRYY,| d CIdpaipadi &¥fon). Orher
W : .abbreviaeions have conventional established meanings. _ .
o | Procedurell. 4-ETHYL-6—METH0XYQUNA20LI\I -7-0L.- A solution
of .100 g. (0. 46 mole) of 4—ethyl~6 7—d1meLhoxyquazollne (CAS Registry
10 No. 4015-32-1,, m.p. 146-148°) in 250 ml. of 48% hydrobromic acid was
refluxed 3.5 hrs. at which time énly a trace of this starting material
was evident by TLC 9:1 CHCij-MeOH; silica). The mixture wés cooled
. _to_25° and neutralized (pH 75 with concentrated NH,OH. After the
| suspgnsion had been chilled overnight (5°), the crude grey-green
15 . precipitate was collected on a filtexr and dried -~ first overnight in
air and then in a vacuum oven at 50°/60 mn for 18 ﬁrs. The &ry solid
(70 g., m.p. 210-215°) was rec*ytallizad from AeOH—(i-Pr,2 to give
42 g. (432) of chartreuse powder, m.p. 221~224° (uncorr.). Tha
identity of the product was confirmed by examination of the IR spectrum.
20 . . Procedure 2. 4—ETHYL-7-METHOXYQUINAZOLIN-6-OL.- 2-Methoxy-
.phenol was esterified by reaction with chloroacetyl chloride to give
in ZS% yield; 2-methoxvphenol chloroacetate, m.p., 60-61.5°. This
material was acylated with propionic acid in the presence of poly-
'phospboric acid to produce Z-methoxy-S—propionylphenyi chloroacetate
25 in 75% yield, m.p. 77-79.5°C. This ester was hydrolyzed with sodium

acetate in methanol to yield 1-(3-hydroxy-4-methoxyphenyl)-l-propanone,

m.p. 91-92°, yield 90%. Benzylation of the latter by treatment in



Formula Il. An alternative nethod for production of .the internedi ates of
Formula Il wherein Ra is nethyl, and R is hydrogen or Ra and Rb 20 are
each hydrogen atons is by hydrolysis of the correspondi ng conpound wherein

R a are each nmethyl with concentrated aqueous hydrobromc acid
at the ref enperature as is illustrated in Procedures 1 and 5 hereof >
Exanplies 2 In the followi ng procedures, tenperatures are ‘W@
expressed i egrees centigrade (). Melting points are corrected val ues
accordi ng 10 to the U . S.P. nethod where indicated (corr.).

Abbr evi ati ons

enpl oyed are MeCH (et hanol) ,~Brso (di net hyl sul f

oxi de)

i - PrOH (i sopr opagQnk withSeddz dhdbsakUif £4d2890k) cadot¥ee Feliueh Ao@tate),

Et OH (95% et
(2- but anone) ,

No. 4015- 32 1,

hanol ), [err] (diethyl ether), THF (tetrahydrofur

an), MeK

betiyloky-sRuéoxiptrapl jonypropainal a).p. [83-85° ( ¢itelds 082 OpFhe
ether), AcOH (acetic acid), TLc (thin [ayer chromatography), d
(deconposi ti onjat@rhess &btn oitzatedrty heesgmensnyheh § ohai ekt a@ﬂd/sheuc
nmeani ngs. Procedure 1. ETHYL- 6- METROXYQUI NAZOLIN-7-QL.- A
100 g. (0.46 nm3ris 2t 1%2& HPl Yield- b(%elfmkgfqﬂPMBr?ﬂé“f)éR&'@égﬂ}“ﬂy

sol ution of

h b fI d
35 hrs. at SwhPETPRRRE Shby B0rTRE orfi A HEERRFL IR Rl dzﬁ?
by TLC (9:1 [e;'lg.]:h Sﬁ'y'hl'fz%}xe hyIpf"e”Lﬁg 'ﬂﬁ@eﬁ"@fck%@o}i%g;dﬂi 1-(2-amino-4-merhoxy-

5-benzyloxyphenyl)-l-propanone. The latter was cyclized by treatment

10

15

20

with formic acid and formamide to yield 6-benzyloxy-4-ethyl-7-methoxy-

qpinazéliHE;?ield 802, m.p. 132-1345. Catalytic hydrogenation of the

latter resulted in debenzylation to'yield 4-ethy1-7;methoxy~qpinazoline

6-ol in 85% yield, m.p. 200-202°.

o

“

Procedure 3. 7-(OXIRANYLMETHOXY)-4-ETHYL-5-METHOXYQUINAZOLINE.~

A suspension of finely powdered anhyd. cho in 70 ml. of DMSO comtaining

3
6.2 g. (0.03 mole) of 4-ethyl-6-methoxyquinazolin-7-0l was

stirred at

'25° for 15 min. Epibromohydrin (10.3 g., 0.075 mole) was added in

one portion and stirring was continued for 24 hrs. at 25°,

aftar

which the mixture was poured into 800 ml. HZO and extracted twice:

with 200 ml. EtOAc and twice with 100 ml.'CHZClz.

The combined

oxganic layers were dried (anhyd. Nazco3), filtered and evaporated at

100°/60 mm to afford 13.5 g. of crude yellow solid which was recrystal-

lized from EtOAc tb-give 4,75 g. of the pure intermediate,-

m.p.

120.0-121.0° (corr.). Elemental apalysis for C, H, and N confirmed

the formula Cl4h 682 3°

Procedure 4. 6-(OXIRANYLMETHOXY)-4-ETHYL~7-METHOXYQUINAZOLINE.~

4-Ethyl-7-methoxyquinazolin;ﬁ-dl was treated as described in Procedure 3,

yield 67%, m.p. 120,0-122.0° after recrystallization from EtOAc.

Elemental analysis for C, H, and N confirmed the formula C

148169205

>

-~



to 25 and neutralized (pH 7) with concentrated NH OH After the suspension
had been chilled overnight (5), the crude grey-green 15 preci pitate was
collected on a filter and dried -- first overnight in air and then in a’
vacuum oven -at- 50/ 60 nmfor 18 hrs. The dry solid (70 g.,-mp. [err]
recraytallized fromMOH(i-Pr) O to give 42 g. (43% of chartr.euse:
m p\221-224 (uncorr.). The identity of the product was confirnmed py
exam.nation of tbe IR spectrum 20 Procedure 2. -
4- ETHYL- 7- METHOXYQUI NAZOLI N- 6- QL. - 2-thho§¥; phenol was esterified by
reaction with chloroacetyl chloride to give ™n 75%yield, 2-nmethoxyphenol

chl oroacetate, mp. 60-151:1%.:}5%6“‘[‘%_5. mmﬂ»&”@f‘gﬁﬁ%‘—g%ﬁ&w R bropionLe acid

in the presence of poly-* OSphori c aci

2. met hoxy- 5- Pr OpLARYL R elne fithQARAEAHARE 25150 bl E2YaH @b vadn-B 1 @ET]
This ester was hydrolyzed wth sodium acetate in nmethanol to yield
1- (3- hydr oxy- 4- ggt RO NS kller cAIIRRAIWBSon Meddberb@iizk] andl Réutr@Dfed to
Benzyl ati on of the latter by treatment in acetone with benzyl chloride
and pot assi um cgi Foppdte cyiceheleded -snoniun hydroxide. The suspension was chilled
benzyl ozy- 4- met hoxyphenyl ) - 1- propanone, mp. 83-85, yield 96% The |atter
was then nit5 at everpyslit ead rhetprafinitates tin cpblegetd paceitteacen de1eE8iR0 to
yi el d-1-(2-nitro-4-methoxy-5-benzyl oxyphenyl)-1- 5 propanone, _mp,
120.5- 123, yi el Ehe39% OREERISRF cfﬁdoglhe!‘hgl‘b 3R ER &chatthscﬁ?a? Evakiisa ﬁ?{d'ﬁét e and
Rakey ni ckel yigl de -(2-am no-4-r oxy-. 5:benzyl ox enyl ) - |- pEopangne.
Fos oL o, AP RpRiaTee WP AraBiail Som e Rk o AR TEP

TheTIatter was or ormam d
ylke‘l/d 6-benzyl O¥ye %’r@&éﬂ'ﬂ)ﬁz{ gﬁqgoﬁf_st MeOH~Abs.EtOH (4:1) and then two recrystal-

lizations from MeOH-dioxane (4:1) and a fourth crystallization from

10 MeOH-H.O0 by allowing the methanol to evaporate from the boiling

2
solution until crystallization commenced. The diol was a &ellow
crystalline solid, yield 4.2 g,, m.p. 277.0-278.0° (dec., corr.).

Elemental analyses for carbon, hydrogen, and nitrogen corresponded to

the_formylé C, ~H,aN,0

107107272°
15 ' Procedure €. §,7-DL{OXIRANYLMETHOXY)~-4-ETHYLQUINAZOLINE.~
U 4~Ethyl-6,7-quinazolinediol when treated-with'epibromohydrin in the
U presence of potassium carbonate'@n DMS0 as reaction medium accordiag

to the method of Procedure 3, the dgsired'product is ohtained.
The 6,7-dimethoxyquinazolines listed in the following table
20  have beeﬁ prépared_by the method described in U.S. Patent No. 3,248,292..
. They ar@.suicable for conversion according to the methods of Procedures 1
and 3 to the products of Formula I wherein R2 and Ra have the meanings
given in the table, R6 is methyl and R7 is oxiranylmethyl. The
corrected melting points and recrystallization solvents for the

25 quinazoline starting materials are stated.

— ——



qui nazoline yield 80% mp. 132-134. Catalytic hydr ogenati on of the 10

| atter 5 ed i n debenzyl ation to yield 4-ethyl-7-nmethoxy-qui nazolin-
eId m p. 200-202. Procedure 3.

oXY) 4- ETHYL- 6- METHOXYQUI NAZOLI NE. - A suspenS|on of flnely
[err] in 70 m . of DVBO containing 6.2 g. (0.03 nole) of
oxyqui nazolin-7-ol was stirred at 15 25 for 15 min. . ‘=
yveéin (10.3 g., 0.075 nole) was. added in -one portion and stirring
was continued for 24 hrs. at 25, after which the mxture was poured into
800 m. [err] and extracted twice with 200 mMl. EtOAc and twice with 100 m .
[err] The conbined organic layers were dried (anhyd. [err] filtered and
evaporated at 20 100/60 mmto afford 13.5 g. of crude yell ow solid which
was recrystal- lized fromEOAc to give 4.75 g. of the pure internediate,
mp. 120.0-121.0 (corr.).. Elemental analysis for C, H and N confirnmed the
‘formula [err] Procedure 4. ' :

6- ( OXI RANYLMETHOXY) - 4- ETHyL- 7- NETFKXYCUINAZCLINE - 25

4- Et hyl - 7- met hoxyqui nazol i n-6- ol apas treated as described in Procedure 3,

6-ol in @
7-.(OXl RA
powder g0

yield 67% mp. 120.0-122.0 afte®|recrystallization from Et OAc. El enent al
analysis for C, H and N confirmeg the fornmul a [err] 1-§Procedure°5-.-
4- ETHYL- 6, 7- QUI NAZOLI'nEDI OL. - A 89l utj o, of ' ' ~ N N
4- et hyl - -6, 7-di net hoxyqui nazol i n@} |ﬁ%&59qrt$q & &B&bHBL s Pefl uxed™Mor 4
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pH 7 with concentrated anmoni um hydroxi de. The suspension was chilled 5
overnight and the precipitate then collected on.-a filter and dried in the
air overnight and then in a vacuum oven at [err] for 18 hrs. The diol was
t hen separat.ed by fractional crystallization of 19 g. of the crude solid
using first MeOH Abs. EtCH (4:1) and then two recrystal- l|izations from
Mehodi oxane (4:1) and a fourth crystallization from 10 MeCOH H20
all owi ng the nethanol to evaporate fromthe boiling solution until
crystallization conmenced. The diol was a yellow crystalline sol
4.2 g., mp. [err] (dec., corr.). Elenental analyses for carbon,
and nitrogen corresponded to the fornmula [err] 15 _ Procedure 6.
6, 7- DI ( OXI RANYLMVETHOXY) - 4- ETHYLQUI NAZCQLI NE. - 4- Et hyl - 6, 7- qui nazol i nedi o
when treated with epi bronohydrin in the presence of potassium carbonate. in
DMSO as reaction nmedi um according to the nethod of Procedure 3, the desired
product is obtained. The 6, 7-di net hoxyqui nazolines listed in the foll ow ng
tabl e 20 have been prepared by the nethod described in U S. Patent No.

3,248,292. They aredsuitable for conversion according to the nethods of
Procedures 1 .and 3 gn t he products of Formula | wherein R2 and R4 have the
meani ngs 6 i 7 given in the table, R ISaﬂEth d and Ris
oxi ranyl met hyl . The corpecred @l tingpoimt s @nd wecrysta wlz @lon g@lvepts
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[err} [err] [err] [err] 6 7 wherein one of Rand Ris

oxi ranyl nmethyl, and the other is nethyl or DX|ranyInethyI and R and R are
i ndependent | selected fromthe group conststing of hydrogen .al kyl having s

froml to rbon atons, phenyl, substituted phenyl, phenyl al kyl -having up
to 8 carbgn ns, substltuted phenylalkyb-hﬂylng up to 8 carbon atons PR
apart from substituents, wherein sard substituted pnenyr and -

substi Lut &d“phényl - al kyl have one or two kin rou S
i ndependent+y sel ected from hal ogen, nethyl, uﬂgkaﬂ &u. 2. The
compound of O aim 1, 4-ethyl-6- nethoxy 7- (OXI ui nazcl i ne.

3. The conpound of Clalcnj;eﬁﬂ et hyl - 7- net hoxy- 6- (OX|ranyI
nethoxy)qU|nazoI|ne ‘

1. A compound having Formula T

- Tormula T

¢ C

wherein one of R6 and Rz is 6xirany1methyl, and the pt?er is methyl
of oxiranylmethylé and R2 and R4 are in&ependently selected from the
group ccnsisting of hydrogen,'alkyl having fromnl.to 5 carbon atoms,
5 phenyl, substituted phenyl, pﬁenylalkyl“having up to 8 carben atoms,
substituted phenylalkyl having up to 8 carbon atoms apart from the
substitueats, wherein said substituted phenyl and substituted phenyl-

alkyl have one or two ring attached groups independently sclected

from halogen, methyl, or methoxy groups. Y

2. The compound of Claim 1, 4~ethyl-6-methoxy-7-(oxiranvi-

methoxy)quinazcline,

3. The compound of Claim J, &4-ethyl-7-methoxy-6-(oxiranyl-

methoxy)quinazoline.



: 16 - 4. A process for.preparing a conpound having Fornula | as
specified in claim| by reacting at [err] conmpound havi ng
the following Fornmula Il 4 [err] F}mmmm'“m;lmm erein [err] and e:}i
are as spectfied in claim1l, one of ferr]tRo"iss hydrogen, and the Df
[err and Rb is hydrogen or nethyl, with eqlchlorohydrln or epi brfo
i n the presence of a base and a- reactiofi ifeft organic liquid nmech
and recovering a conpound of Fornula I. 5. A process as clained in claim
4 wherein the base.is'$npnnﬁaﬂ&nﬂcrpwwagsranucarbmmm@%ndfhavin@ progeade ds
claimed in claimg; oL, g WEl £l tél%l ea%k,ore g@@'wmts Q'H‘éﬁﬁqhw toikl @xi de.
15 7. A process a&,e$a|ned' In claimd4, 6 mhereln

second- ment¥toned ?edefarerrowyl Heieey dPen f“é’ Qw kg d_r%'d‘éés" ad claimed in
claim4, 5 6 or 7 wherein the reactants specified are reacted at a
tenperature of substantially [err] 20 9. A process as clained in any of
clains 4 to 8 wherein the conmpound prepared iR that specified in claim2.

10. A process as claimed in anyaof claipgs 4 tio 8 wherein the conpound
prepared is that specified'in clal ~

/

LI N
~ Forrmuia II
o 5  wherein RZ and R® are as specified in claim 1, one of R®
b

.R” is hydrogen, and the other of R? and Rb.is hydrogen or
methyl,
with epichlofohﬁdrin'or epibromohydrin in the presence
of a base and a reaction inert organic liquid medium,
10 and recovering a compound of Formula I.
;— oo -~ 5. . A process as claimed in claim 4 wherein the base is
: pulverulent potassium carbonate.
6. A process as claimed in claim 4 or 5 wherein
the reaction medium is dlmethyl sulfoxide.
15 7. A process as claimed in claim 4, 5 or 6 vherein the
- . second-mentioned reactant is epibromohydrin,
e. A process as claimed in claim &4, 5, 6 or 7 wherein
the reactants specified are reacted at a temperature of
substantlally 25°C.
20 9. A process as claimed in any of claims 4 to 8 wherein
the compound prepared is that specified in claim 2.
10. A process as claimed in any of claims 4 to 8
" wherein the compound prepared is that specified in claim 3.
1. A'process as claimed in claim 4, substantially as
25 described in the foregoing Examples section.



11 A process as clained in claim4, substantially as- 25 described in the
f or egoi-ng )
conmpound -
clains 4
cl ai med i
carrier ft

anphkes section. 17 - \Y| SF

aiyved in claiml1l, prepared by a proc any of
3. A phar maceutical conposition mllg !ﬂ Hﬁr ound as’
1, 2, 3 or 12 and a phar euti cal 2] vehlcle-er

14. A conposition as ¢ aimed in claimI3, wherein thée
conmpound i s suspended-in dinethyl sulfoxide saline .or aqueous

_hydroxypropylcelhaloseﬁ compound as Llalmed 'in claim 1, prepared by a

process as claimed in any of clzims &4 to 11.

13. A pharmaceutical composition comprising a compcund

as claimed in cléim 1, 2, 3 or 12 and a pharmaceutically
1- acceptaﬁlg vehicle or carrier therefor.

14;' A composition as claimed in claim 13, wherein the

said.compeﬁnd is suapended_in.dimethyl sulfoxide saline

or aqueous hYdroxfprdpylcellulose.

b

CC



