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‘conpounds havi ng t3s&360BTRL7Y d1862] 625(634 6701672 675 7HRIT] 15 wherein X is
-.ei ther oxygen or SOYfUMRMR and R2 may be the same -or different and are 15

sel ect ed(72)rlovmtdwm(}lr@ém ANTHONYHRARTIKA aahRONNIE 6 car bon at oms, al koxy
having from 1 t o RA¥LGRENSHAM6ns and .al kyl thio having from1 to 6 carbon
atons, and [err] is alkyl having from1l to 6 carbon atoms; or -

‘phar maceutical |y accept afsi)et- AMIND-6HDIMETHOXAMX s t her eof . 20 o - 'The

I nvention al so i nc@@EﬁW@WBM)WEﬂWﬂaﬂQon t her eof . : 20
United States Patent Nos. 3, SQIJIHBZOLM% 979 and 3, 663, 706 di scl ose
several 4 - amino - 6,7 - dinethoxy - 2 - [4 - (heterocyclic - 2 -
carbonyl) - p(7pé:r aWe BRISTOL-MYERS COMPANY, a Corporation ‘organised and
- : g under the laws of the State of Delaware, Umted ‘States of America, having
oﬁics iocawd at 345 Park Avenue, New York, New York 10022, United States of
: America, do hereby declare the invention for which we pray that a patent may be granted '
'5 uousandﬂlemerhodbywhlch1txstobeperformedtobepamcularlydacnbedmand -5
* by the following statement:—
_ This invention relates to nitrogen containing henerocychc calbonyl plperazmyl. '
. quinazolines which are potent antihypertensive drugs having generally less e-adrenergic _
. blocking activity than does 2-[4- (2-furoyl ) piperazin-1-yi] -4-amino-6, 7-d|methoxy- T
10 quinazoline which is a known potent antihypertensive drug. 100
o More partlcularly, this invention relates to oompounds havmg the formula e

e b

.15 - wherein X'is exther oxygen or sulfur, R‘ and R2 may be uhe same or dafferent and are =~ 15 -
-selected from hydrogen, alkyl having from 1 to 6 carbon atoms, alkoxy having from1- - - .
to 6 catbon atoms and alkylthio having from 1 to 6-carbon atoms, and R is aikyl
having from 1 to 6 carbon atoms; or pharmaoeuncally acceptable acid addition salts
. thereof. _
20 The invention also includes processes for the preparauon thereof. © 20
' United States Patent Nos. 3,511,386; 3,635,979 and 3'663,706 disclose several
4 - amino - 6,7 - dimethoxy - 2 - [4 - (heterocychc - 2 - carbonyl) - piperazin - 1-
vi} qmnazohnes One of these compounds, i.e. 2-[4~(2-furoyl)-piperazin-1 -yl]-4-amino-
- 6,7-dimethoxyquinazoline described in Example LXXII of these Patents is a clinically -
- 25 useful antihypertensive agent and is marketed as such in many countries of the world - 25
.. under the generic name prazosin. It is well established that the annhypertenslve efficacy :
of prazosin results from a dual mechanism of action:



yl'] qui nazolines. One of these conpounds, i.e. 2-
[4-(2-furoyl)-piperazin-1-yl] -4-am no- 6, 7-di net hoxyqui nazol i ne descri bed
in Exanple LXXI| of these Patents is a clinically 25 usef ul

anti hypertensive agent and is marketed as such in many countries of the
world 25-under the generic nane prazosin. It is well established that the
antlhypertééﬁlve efflcacy of prazosin results froma dual nechanlsntof

action _ 1,533,529 ' o o
2 (i) a di t* peripheral vasodi{i atation ef fect on vascul ar srmoth mJ,scI e \J
and, (ii) a’ unct I-onal per| pheral-[err]- a’gﬁgg{ gic receptor' bl 6ckade, :
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does prove to be si gnU agg;ms e s i

hypot ensi on" . 20Uni t ewh &t thdsetar 69,' and
tri al koxyqui nazol i nes, 20 .such as those havi ng the fornula

20 [err] wherein R'may be a nunber: oa;%od “gfent. groups including furyI and

thi enyl.. These patents claimto have g :Iigt dages over the - '
' €e disclosed in the R

u.sm

correspondi ng 6, 7-di al koxy com poun@s”siic 1
patents previously discussed. Thus; it i @Rtated 25 t hat such
conpounds. "have a nore favouabl e phar macol ogi-cal  pr. of| e (e .,.Ihey are 25

non- adrenol yti c m‘éﬁ% %{f’ é"a‘gngﬁf’tg %Wéﬂngw Qggn
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characteristics (p s~ sucht4d! dids )i:sdldaedWﬂtth Iis stated '-
correspendl Ngps6, 7- ehadiukdD xompoumtip Phavets mbre farbdretl Ipﬁiﬁleé(l’e_&.;-t_hefh? of e

conpounds di scl osegoradrepeigtisdn dogsletnd possass mmmw tyrebaricteriptiesy (parti-
trimazosin and has“f'ﬁ ‘!‘Hi“ﬁg %“%" o the corresponding 6,7-dia

30 Trmazosin is re gjc%ﬁngwsﬁgﬁlhyﬁhém%cn?da’gm?%ﬁ? ﬁ/ ert
agent, DeCuia, et aI , Current Therapeutlc Research 15 339 (1973)

VI achaki s, et aI Current Thera- - L 2 o
07 | 1 __-.t,:_-__o-'cug'—i:—og | .

Tnmazosm is reported to be active in humans as an annhypertensxve agent, D&uia,
et al., Cwrrent Therapeutic Research, 15, 339 ( 1973); Vlachakis, et al., Current There-
peuuc Research, 17, 564 :(1975). However, it 1s a much weaker drug than prazosin, the
© respective clinical daﬂy dose ranges being approximately 150 to 500 mg. for trimazosin _
. 35 as compared to 1.5 to 15 mg. for prazosin. Trimazosin is therefore 100-fold weaker 35 P |
-+ than prazosin at the lower énd of the dosage range. - '
. U.S. Patent Nos. 3,517,005; 3,594,480; and 3,812, 127 describe certain piperazinyl
quinazolines having both broncho-dﬂator and antdtypertenswe acuvrty, g a compound . .
havmg dle formula . S g

whereln A and B may each be alkoxy, etc.,. R may be hydrogen or akkyl and R" may
- be. hydrogen ot a radical such as alkyl, benzoyl, etc. '
. -U.S. Patent No. 3,920,636 describes homoptperazmo qumazolmes as ant':hyper-
_tenswe agents, . g ., the compound o . _ _ . )



peuti c Research, 17, 564 (1975). However, it is a nmuch weaker drug than
prazosin, the respective clinical daily dose ranges being approxi mately 150
to 500 ng. for trimazosin 35 as conpared to 1.5 to 15 ny. for

prazosin. Trrkazosin is therefore 100fold weaker 35 than prazosin at the

| ower end of the dosage range. U.S. Patent Nos. 3,517,005; 3,594, 480Q; and

3812, 127 describe certain piperazinyl quinazolines having both @

broncho-di | ator and anti hypertensive activity, e.g., .a conpound Ra¥i ng the
- farnmul a: [err] wherein'A and B may each be al koxy, etc., R mmy be hydrogen

or alkyl and R may* be hydrogen 552§Tadi cal such as-al kyl, -benzoyl, etc.

U. S._Patent: No. -3.920 636 de: 2% a-AO-Ert res—as

anti hyper-..tensive agents, e.g.,whe

éoﬁﬁound:;'“ 3 -

. 14533, 529 o oo A 3 [erg] U S Patent No. 3,780, 040
di scl oses conpounds  useful ask ' '-L‘!' i.ve agents such as the conpound:
[err] 5 . Net her] a8 Appl.i dadd on~72 06, 06 (CA, - 78, 72180s)"

‘descri bes a process for: - 5 preparing-am noqui nazol ines, such as
‘prazosi n, byuisr Paént Ng. 3,788,040 discioss oerationngs wschuhporrstihyBIRSHRi%8PF I e in the |
presence’ sfh githeregpoptd hi um according to the foll owi ng -mechanism [err] .
wherein [err] may. be the_group 4-(2-furoyl)-1-piperazinyl: 10 L Ve
have found that conpounds 'a"‘t@ﬁo | a | above and pharmaceutically
10 acceptabl e acid additicga-sdlt's =087 possess anti hypertensive potency
conpar abl e t'o prazosin but have generally l.ess of the peripheral '

[e”g' adr enefieriaddh UPpiiddGonP FDBESE i(€3, 28)0MBODY dRErAEOS iprocesPfef erresl .
enbodi menpspasihg iltin@uiniroiinad, swh asprezoss ip ceqiits the surespenditgeo-antiog-myl a: [err] 15
15 in whi bészduisyile jin the pasencectf pheml Jithipg yaroarding 1oy o following medhpBBY, 4t ons and

phar maceutically acceptable acid addition sals thereof. These conpounds

possess anti hypert ews{ye Potency gonpa _ prazosin but have little or.
none .of the peri pheral)d adréa€ grt>bl ock| .operties shown by prazosin.
These. conpounds ar &ot en®™ anti hypert efistve ageftes 20 - which have

little or no potential for side effects as reflected by their |ack of
‘adr enol yt infierei® R, Nosikyi béittie)groug hg2-fmeyl)- Ppipdreingled conpound of ' this inyention is
G e e el 27 2 -
h C. [ 1731 , > .
N carbonyl) I?n' osm-!%)u ave gener: l‘yjlesE -mﬁﬁz &ﬁ:ﬁ%kg@mﬁﬂﬂﬁg : a.
. shown by prazosin. Preferred embodiments of this invention are compounds having the
‘formula: - ' - ' R ' L
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‘in which R® is (lower)alkyl haying from 1 to 4 carbon atoms and pharmaceutically
acceptable acid addition salts thereof. T tiese compounds possess antihypertensive potency
. comparable to prazosin but have little or. none of the peripheral g-adrenergic blocking
. properties shown by -prazosin.- These compounds are potent antihypertensive agents
20 - which have little or no potential for side effects as reflected by their lack of adrenolytic =~ 20 -
. " activity. : R S . . )
L 'the most preferred compound of this invention is _4-at.nino-_6,7-d1metbo_xy-2_-[4- _
(5 - methylthio - 13,4 - oxidiazole - 2 - carbonyl)piperazin <1 - yl} - quinazoline
- having the formula: Lo : : .
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~o . and -acid addition salts thereof, in particular, the hydrochioride salt. Other preferred
compounds are disclosed hereinafter in the examples, two of which are prepared in the
form of the monohydrate thereof. - . o . o
S _ The term “pharmaceutically acceptable” used herein to describe an acid addition .
30 - . salt of a compound of Formula I refers to those salts of relatively non-toxic inorganic 30
""" or organic acids. The anion does not contribute appreciably to the toxicity of the salt
“or to its pharmacological activity. Illustrative of such salts are those formed with
acetic, lactic, succinic, maleic, tartaric, citric, gluconic, ascor!.uc,_ benzmc,. cinnamic,
 fumaric, sulfuric, phosphoric, hydrochloric, hydrobromic, hydroiodic, .sulfa.mlc, sulfonic .
35 - acids such as methane-sulfonic, benzenesulfonic and p-toluenesulfonic acids. Prepara- 35
' . tion of the mono-acid addition salts may be carried out in conyentlonal manner by
treating a solution or suspension of the free base in a reaction. inert organic solvent
with one chemical equivalent of the acid or, if the di-acid addition salt is desired, at



25 [err] and acid addition salts thereof, in
particul ar, the hydrochloride salt. O her preferred conpounds are discl osed
hereinafter in the exanples, two of which are prepared in the formof the _ _ __
nonohydrate thereof. The ternt"pharnaceutrcally acceptable" used®herern to ]
descri be an acid addition 30 salt of a conpound of Fornula | refers to
those salts relatively non-toxic inaorganic 30 or organic acids. The

ani on does f ontribute appreci‘ably to-the toxicity of the salt or to its

phar macol og- activity. Illustrative of: such salts are those fdrrred with \)
acetic, -l act¥y€, succr nic, .maleic, tartarigc, ci tr| c gl uconi-c, - d@scor bi c
benzoi ¢, ci.nnax fur'rnrl & eul furie ; hhn‘tﬁ hvdr ochloric -

hydr obr omi ¢, hydr oi teatit o minéaaaquﬁzarmuffﬂemcm (3)5vennonal caea.ﬂsuoms&ysfmzauon |
met hane- sulfonr c, -b ; _$Gleﬂlaln!eémawu ﬁmdal:senesulfom_c acids. Prepara- 35 \f
tion of the nono- acgoqm' pmmgﬁgﬁ““&;’f‘gﬁsﬁ? ,i: nr°ﬁ wwemo daal
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manner by treasi Ng a SKk %Md%f?c“ or})
i nert organic sol veptoceuwlﬂth@mmsdaw&mg q@ﬁkﬂlﬁi@deﬁ%v&im ' S
di -acid addr tion saIt is desr red -at & 40 - _ g R
| east t wo chem cal equr vaI ents of the acid, ‘r u nt| onal concentr { ] on or
crystal lization techni ques aré enpl oyedc"Pn'fr sdl atr ng the salts..This :

i nvention al so prov dgﬁhp pa at.i h of co ou ds of the

formula | and phar| b tg,&,g, sﬁﬁ%rﬁg‘rh@%[w &é‘“ ﬁ‘éfggf
According to dfe pradmttFM@n-t-,r@[}SOp@,masogs,oe aad'aamﬁl’s&&&ae

a 5 process which EMpri ses reacting. a quiy azol r ne derl vative of Forrrul a

Il AJerr] in which substituent Ais [err] ‘[err], wherein [err] is a
conventional am ne pro- tecti ng group, ang-s tituent B is chlorine,

pi perazino or OR "wh inR jis the 10 *  radical [err]-, or alkyl [err]

with a reactant sel ef‘ s piperazino andy ¢ oy when B i s pi per azi no and [err] 15

when B is other than piperazino, wher ein gis-a cabonyl actr vating group of

the type 15 typically used'in anidation eactr ons, -hal o, "azi do,. ;

et hoxy, cabonyl y and -i'm dazo and Z is iptrening. above when necessary, St

removing the #1ne pRAUPRlERMNM B Anarrht.cgwg%nrxgﬁwaa' e | s

desired, convert.i ngwypioslyRed tibdidati

addi tion salt by rre@lﬂo@ss #srdyﬁmsl & ry, removing the drhife. protetiaiigigp REaCt i on .°
schenes of Equat i on n: 1 tfh’é‘" {Precuck ¢o a Plarmwaiticaly o
enbodied in the prepa ,ﬁ&@mm 'ﬁgn""s’t‘ Rﬂagﬁg&e |nventémn 2
accord- ing to the aﬂsodidd S Prefiratifid Ofthe yaghastw ‘present invention accond-
_ ing to theprocessdlscussed above. .
' ' Equauon 1.
+ Y-i-z. —->°'3° '
B hepdesabdmexd ooz

. -@-s&t’ .
: ~and the -reaction is eonducted in an mert solvent such as dloxane, chioroform, methylene C

chloride, or-glycol dimethyl ether at room ture. and .
t0 insure completion of the reaction. fempera s and/for with heutmg at relﬂux _

-.-30_ . Inamorepreferredembodunent,Y.xschlorme,sz R ST . e

ooy s

and ﬂne teactlon is conducted m dwxane
S ' Equauon 2




[err] 25 In a preferred enbodi nent of this process, Zis

25 and the reaction is conducted in an inert solvent such as di oxane,

chl orof orm nethylene chloride, or glycol dinethyl ether at room
tenperature, and/or with heating at reflux to insure conpletion of the——
reaction. 30 In a nore preferred enbodinent, Y is chlorine, Zis
30 and the reaction is conducted in dioxane. Equation 2. [err] 5 (:j)

1, 533, 529 v - : _ - S £
5 I va preférred enbodi nent of this process, Z is [err] [err] being-\
preferabldy nethyl. Equation 3. [errlsf oo . - "

5 [err] Th@'anrqe. rgteqrin —yrouptetrray—then-he renpved from ccohpound
](a%{by.neahsv”tﬁﬂgﬁ Vﬁhﬂmﬁﬁ@mﬁﬁbﬂummxsﬂm®0und l. ‘Equation 4. err] 10
As .in the reaction of Equation 3,the amine protecting group [err] may be
:removed from conmpound |a by convent al, means to provide the product
conpound | .- o - ®Equation 5. [err] 1, 533,529

.6 The conpouRdiingprefeRiBlyie@gent .i nvention may - al so’'be prepard by the

fol lowi ng reaction sequence:-[err] Thé i-nvention-al so. includes

phar maceuti cal conpositions in-dosEygeionsit form.5 adapted for

adm ni stration to a maMak-conprising a conpogqp of the formula |- -

5 as defined above Oft maceyt i cal | ynpccept@bl e acid addition salt
thereof. The inventgsg o i HcTelties” phar pRdEul i cal conposi ti ons
conprising a conpoun

of formula | as ‘d&ned bbve or a pharmaceutically
acceptabl e acid addition salt thereof together|wth an inert pharmaceuti cal

di l uentgor carrier.
o - O

- : 5
g <rz O - o
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- Ka) . D u |
~ The amine protecti in R” e o :
- .o PrOeCung  group- R'; may - : rom - e 3 1p
v conventional means to. provide t'he-;mdu}'::tg:;gp:ﬂdmfw f'm?-l compound I(a) by
L Bt
e s
- o _ RN G
o w}] + RNH > O@MI T
O
N N-C-z
iz 0 T e
10 As B T S SO I(a)
| in the reaction of Equation 3, the amine protecti .
0 : tec R’ .
: from compound Ia by conventional means..;tqu_l?widéqtllig ﬁﬁﬁﬂﬂf;&"gg’ﬁ frmoved 10

Y Banadan s,
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Reteo P %
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10 The follow ng Exanples illustrate the invention.

10 Exanple 1. 4 - Amno -6,7 - dinethoxy-2-

_[4-(5-nmethylthio-1,3,4-oxadi azol e-2- 15 carbonyl)- piperazin - 1 - yl]
- QeRazotme—frydrochiori de - A sol ution of.

5-net hyl t hi o-1, 3, 4- oxadi azol e- 2- car bonyl chlorlde (0.601g., 3. 36 nnDIe) in

di oxane (10 n1) was added to a solution of

4-am no7 di et hoxy 2- (1-pi perazinyl) quihazaoline (0. 972 g., 3. 36 mml e)

in dioxgfp) (100 m ). The resultant m xture was stirred at ron1tenperatuﬁe/ _
for 65 . rs ‘then was heated at reflux_ for 30 mnutes. F|Itrat|on gave the
title conpgund (1 56 9). Recrvstalllzhﬁﬁﬁ from .

having-a WP= 280- 28 LF;E hmaaﬁamﬂgsﬂﬁnumpmﬂﬁﬂﬂwa';f@QFEQ for [ernyf
HO @ C,_ 46. 20; %‘m‘:ﬁ 58, N, 20.96; S, 6.85 Found: C, _46.34; H -
4.89; d, 7.59; 20.38; S, 685ExarrpIeZ 25 4-Anmino -6, 7- ;_ S
dinethoxy 2-[4-(5- ethylthlo -1, 3, 4- oxadi-azol e- 2-.

carbonyl ) - pi perazi n- lewgd ].-  opan :
was prepared from 5-et hyltRi
4.1 mmol e) and 4-am ne«H, : e p
4.1 mole) followi ng the procedure descrlbed in

fes - The title" conpound
rbonyl chl ori de (0.79g..

Z|n$gy qui nazol i-ne (1. 199,
¥, The  product had

a MP. of 246-248.5[err]. 30 Anal. Calcd for [er ] HO Cf,47.34;’H, 5. 02;
N, 20.34; S, 6.65 Found: -C, 47.737;: H 4 767 N, 2 oS, 6.71 (corrected
for 4. 11%[err]) Exanple 3 35- . ~4 Am noab 7(;% -aet hoxy- 2- [4-
(5-isopropylthio - 1,3,4 -oxadiazole 2- 35 ‘garoonyl ) - pi perazin-1-yl]

- quinazoline hydrochloride - The title conpound was prepared from .
5-isopropylthio-1,3, 4- oxadlazole - 2- car bonyl chlor'de(l 54 9., 7.5 7

1,533,529 . ; _ .
4- am no- 6, 7- dlnethoxy‘?ﬁ.gm‘Q per a |m$§%§thaZOlm (%0, 7.5 mmole)
(9

f ol owi ng t he. procedure.- et had ‘zﬁi' of . 20- 263C.
wi th deconposition. Anal. or [err]HO C, . 48 43 H,~5.28; N, 19.77 5

Found: C, 48.05; H, .5.20; N 19. 61. S Example 4. 4 - . '
Amine - 6,7 - dinmethoxy - [4 - (5 - n - propylthlo -1,3,4, foxadlazole-
2 - carboyl). plpeﬁ@%hﬁmmnhmm mm&kspMMmma@GII A b 4psage; téﬁ%e-tidg -
conpound. wag pregﬁhgnﬁir Jﬂ?ﬁﬁﬂ pEe agﬁ '%.. a . 2rtear bonyl ;
chloride (1.68 ggs,de&wielb"ve or a pharma ucalcom;f)smonse a comp ounddffotmula -
B -}wmddﬁnonnedalsoaml or .a pharmaceutically acceptable acid addmon salt thereof together
mat; an inert pharmaceutxcal diluent or carrier. o 10
10 . Thefollowmg Examples 1llustrate themventxon o T

. Example . izsole - 2-
bonyl4 dming - 67 d”zne 1] 2 mgzah(nse m’r‘zlc%?nd: ’i- A soluuocf: ) ?;f |
R e AT e N
: dded to a solution 7= o
B 'gzlzghg)(ov;%ag, 3.36 mmole) in dioxane (100 ml). The m;n;xgm ws
_ stirred at room temperature for 65 hours, then was heated at r eﬁ:anolmmmgave "
-Filtration gave the title compound (1.56 g.). Reorystalhzauon rom m
product having'a M.P. of 280—285°C wnh decomposmon. _

. ' 4nl. Calod for C1eHnN,0,S . HC: c,g%?o H, 474; al, 758 N, 20.96;
- ‘Found: G, 4634; H, 4.89; cx,759 N,2038
o Sess - A

. N B '. Exa - . EEEARS N | |
oxadzazale 25
: 67 dmethoxy 2 - [4 (5 ethylthzo 1,?, |
' b:md )Amzoperazm Iz yl] - quinaz. nazoline hydrochloride — The utl(e)ﬂ;ompound4 4
‘::s prepared - from S-ethylﬂutg-lﬁ 4-3mdazole—2-caxb$;yll)q$ﬂ£$m ( o 19gg ,, b
' 0-6,7-dimethoxy - piperazi
- m)) m:mﬂle ptooedute descnbed in Examplc 1. The product had a M P. of
.30 246—248.5°C. . ,

345 1, 5025 N, 2034; S, 665
Ane, Cacd for C“'H”No % (Enad S 1737, | 476, N, 2015} S, 671,

(correcled for 4 11% Hzo)

25

35 - p
K carbomﬂwep) ared M asin - 1- A - qum;i?lgdlazole-z-carbonyl chlornde (1 54 gs 75

from .5 mopropylﬂuo-l



10 mol e) and 4-am no- 6, 7-di met hoxy- 2- ( 1- pi per azi nyl ) qui nazol i ne
(2.36 g., 8.16 10 mmle) followi ng the procedure of Exanple 1. The
product had a M P. of 230-245C. with deconposition. Anal. Calcd for [err]
HC—C—48-43; H 5.25;, N, 19.7/7 Found: ¢ 48.11; H 5.35; N, 19.65. 15
Exanpl e5. : : 15 4 - Amino -6,7 -
dimethoxy - 2 - [4 - (5-.n - butylthio -1,3,4 - oxadi azol e 2- carbomy}) -
pi perazine - | - yl] qui nazol e hydrochloride - The title corrp'(")un
~ prepared_from5-n- butylthr 0-1, 3, 4- oxadi azol e- 2- carbonyl chloride a

>4—/am no- 6, 7 di*met hoxy 2-(1-pi per azr nyI )qur nazol i ne fol I owr ng t,he procedure

e e R ey
| soxazol qauae g BTCh 'orr % ~0.01 mmol.e) i.n dioxane was added to

a sol ution at [err] of 4-am no 6 7 d| met hox 1 pi perazi nyl ) qui nazol i ne
(2. 94 g. Amg. 6’1‘%&'@%’?%‘“&% ’ \(}é stirred 25 " gat reflux
for'd'three ninutes; then a 'f‘“oorﬁterrper’af ur "16 hours. Filtration gave

25 the title conpound (4.02 g. Exdphodyi el d). Recrystallization from aqueous
met hanol a\fe-dmpqodﬂctdtttt@lwm Za[fn-ﬁb' -of-gi%:e %{ sition.  Anal.

dro, ﬂ@é’ﬂ‘f&g% - . .
Cal. Cd for ﬁp‘ lép gIl g 4-oxa%‘: €2~ (ﬁ?ﬁs"g Fou.nd' C, 50. 86;
H, ole) 6 -2&( l-pxperazmyl)qmnazolme (236 g, 8.16 10

(COI‘I‘eCt lhge of Example 1. The product had a M.P. of23(B-@4BCarrp| e 7. 4 -Anmino
- 6,7 - drllhedemnpysmoz— [4 - (| soxazol e - 3+ -carbonyl) - piprazin-

 1-yl ] qui naaab|Cake fédyCLIBLNTI0CS | 1EL: C, A8.43| Hit 5.29m I*bf1947%oxazol e- 3- car bonyl
chloride (0.753 g., 0.0057 E?B‘Ide)c Bl Bxhie X286 . ) was added to .a
sol ution of "4-am no-6, 7-di - + 35 Bya mple 7B hoxy- 2- ( 1- pi per azi nyl ) quiggazol i ne
(1.85 g., 0.0054ns0ke) d;,,mhd*,omnpz {(56G: Huty)thio T4 - Smdigrobet k- was stirred at

refl ux fodrbdsyl)ni pipreine -tihesl] alguinaolen k}é ¢ trr d0¢ cﬂﬂ°6 s. Filtration
gave the ﬁ“wﬂﬁ% fhlori anol (1.81 g.
5% yi el dm%ﬂﬁﬂﬁﬂu °wm? dgé’g’--- err Wit h deconposi ti on.

- Anab, Calcd for [err]Hd : Exmplaa H, 5. 03 -8, 42:° N, 19207 40
Found: C, ‘5049 ..'__-674@@110@ 28[456(uog¢z014955w6my1) meras% I- 20 (correct ed
for. 3.1 1 piea, P @’uﬁfnﬁmzo E’@m
™ (i soxazol was 3 9464, D701 holey dlwr,cnq-x@ hI or| de- A
sal ygi on & reﬂnﬁomﬁﬁﬁdeemﬁut&aﬂmﬁtyiomﬁ hém:ad:e foil 16 Gows. Filt#ion gaveg. 08 2Annl e) in
di oxane ( 8e ritle Jompamd 407 Mt vield)o Rerrisializatipn from pruprys methangliga¥et hoxy- 45
2- (1-pi peF&?ﬂW“fﬂ%ﬁﬂ&z@IzM“g V5 despmgsinog 08 mmol e) in di oxane (200 mi.).
The m xt uded.vEaicdsfor BraHé oﬁsr iléﬁpl!s 508 €L, 842; M01%%urs. Filtration gave

the ti tle conpound, “whi ch o‘éposr &éf@%giﬁh Hnl‘ﬁlom net hango, had a

m p~Yof 255-260[.err] vvrth dec |on Anal .’ Cal cd, for ferr]HA :
.C, 51.37; ‘H, ..5.:03;~Cl-; 8.42; NExizBplQ?’ S B0 - R
Lo -4~ Amino - 6,7 d‘:methoxy 2-[4-( uoxazole 3. carbonyl ) - piperazin' '

I-yl]qmdme Hydrochloride — A solution of isoxazole-3 3-carbonyl chioride (0753 _
g» 0.0057-mole) .in dioxane (20: ml.) was- added to-a’ solution’ of 4-dmino-6,7-di- -
35 meﬂ:oxy-z-(l-plperamnyl)qmnazolmc (166 g, 0.0057 mole) in dioxane (60 mL). The @ 35 - -
' mixture was stirred at reflux for 30 minutes, then at.room temperature for 64 hours. '
Filtration gave the title compound which: was-récrystallized from methanol (1. 81 g,
75% yxeld) The product -had 2 m p of 268—-273°C wxﬂx decomposmon :
Aml CalodforC,,H,.,NO,HCLC,SlW H 503 Cl, 8.42 N' 1997 S L
40 . - . Fournd:.C, 50.04; I-I,486C1866N1957 = 40
: e : (conected for3ll% Hzo) o . _
; Example 8. S
_ : 4 - Amino - 6,7 - d‘zmethoxy 2 - [4 - (isoxazole - 4 - cm‘bonyl) - piperazin - I-,, : _
5 © . Yl)quinazoline Hydrochlmde —_ A ‘solution of 1soxazole-4-caxbonyl chloride (1.06 g, =~
45 8.08 mmole) in dioxane (8 ml.) was added to a- solunon of 4-amino-6,7-dimethoxy- 45
- 2~(:1-piperazinyl)quinazoline (2.34 g., 8.08 mmole) in dioxane (200 ml.). The mixmre = -
was stirred at room temperature for 20 hours. Filtration gave the title com .
which, after recrystalhzatlon from methanol, “had a mp of 25'5—%0°C w:th
deccmposmon L : _ e e :

S0 Aml Calcd for CuH_..NO'H'Cl C 5137 H 5.03; Cl 842 N 1997 50
: o Found C,5137 H 49‘5 Cl 8.34; , 1995 - -
' (corrected for 1 63°/° HgO)

SR ' Example 9, o
4- Ammo 6, 7 dzmethoxy 2- [4-(5 - methyhsaxazole 3 - carbony! ) piper-
55 . azin-I-yl]qmmzolme Hydrochloride Hydrate — A solution of S-methylisoxazole-3- + 55



Found: C, 51.37; H 4.95; d, 834; N, 19.95 (corrected for 1.63% HO)

Exanple 9. 4- Amino - 6,7 - dimethoxy - 2 - [4 - (5 nethylisoxazole - 3 -
_carbonyl)pi_per- 55 azi n-1-yl]lqui nazoli ne Hydrochl ori de Hydrate -A

sol ution of 5-nethylisoxazole-3- 55 8. —
1,533,529 carbonyl chlride (0.41g., 2.83 mmle) in dloxane was added to a

sol ution of 4-aqi no- 6, 7- di net hoxy- 2- (1- pi per azi nyl ) qui nazol-ine (0.82 g.

2. 83 mmol e) xane.The m xture was treated 4as describe in the previous.
exanpl e t.o :gi t he titI'.e-'corrpound having d& mp.. of 271:273C. with o o
deconposi ti oh. S Anal.. Cal.cd for [err'lélg:l Terr] C. 50.38;* H, 5. 56; NS
N, 18.56; [erri 355 5 FEuHI—C,-50 ’533 540 N 18 86 [err] 3.872
Exanpl e 10 4- Am nowb@ylr,.. ilerfpy: ) ne(v&saddaetométmﬁﬁmz%ﬁw b4
carbonyl ) pi per - az 1] ’Brtdés'i mmole) §wdiokano et UJ
3- met hyl - i soxazol e- favingh RE ' Fragple o givesthe tifergymppund

di oxane and- 4- am no -6, 7- rret hoxy- 2- (1 pi pera2| nyI) 10 qui nazol i ne (2. 00
g., 6.9 nole)din dﬂMefFP@dvxfasCeHwN@HCUHdhrC rSOpBuM, 5.06; NSISPELIES0 3foben - 5
wor ked- up as described in Exanpl e 6. Fpiu: (G &80 %ﬂ‘boiﬁ?dl‘{aflt?@ﬁ H0,37:2
recrystallization fro&rrethanol hada M Rganific 1900-301[ err] with I '
decorrp05|t|on Anal l-ddunof—@ﬂ xJC,25[244(73,--7Jd1 isdeneoleN, 4°1 .
Found: C, 52.62: H, ﬁ*ﬁ lg}ptz ; roc’]hIonde —: A solution ’213-med1yl.'i 7! %@aﬁ%ﬁr ‘ed
forl. 13%[err] Exaﬁmﬂf,gohﬁe‘t .y °®;’:)l‘é‘)°xl‘;“ef$“mn°- 1-piper :
met hyl i soxazole -5 dm:edsrlaawa)sdah ? Tmm il e st D

sol ution of 3:" met hypmmmmaéashn;m»,«smmmu ,(oaua,s 9. 5. i
di oxane was added tgrfa (%Pl U}o,'- Ny o 2 B -
ani no- 6, 7- di mgghoxy-2-"(1-pi perétzf2 z(g % a4 32 5.02 mml e) in
di oxane. The mxture was heat ed br| f@@ lgéylﬁ at 20[err] for 13
2.5 hours: Workup as.in: Exarrple 6 gave the title corrpound having a mp of
263-264C. with' deconpoprt,,- n Apal ... C ; .1E rr ] HC - C 5% 47, H.. 3,3;

d, 8. 15; N 19. 33 Fapbdin -G - oS, IRiL J_g 2 isqrasojey--5 & carbonyl)- _
25 25 5-cazlbonyl chlonde (0 73 g, 5—02 mmole) ift QlokA& & adﬁfé'lf 0 % solkatiGn! F4r]) 20‘

Exanpl e 12.- 29 A m-’%d“?“ﬂ‘%hz PiRS n)d)qgnu{:lme-(lgi)g.azoi fmole) irfMdioxane. '

- car bonyl ) pi per azi Nixsmblels A diodd L, LFidt® SHed oy %}f%&h@mwomautm on of
oazol e-4-carbonyl chlordde (073 q 5 3 THTOT @ "}:?f Pﬂﬂ'@ﬁf"to a -

sol ution of 4-amno - 6.__ U1 G 32475 H, 5

pi per azi nyl )qaﬁnazol | ne- (1 0. g 3. AT fi@?edﬁfh.-
heard at reflux for 0.5 hour:,’ then was: .‘s_t'l rred at 2

' 8.»15 N,.1933"" S
’fhb""'ﬁt Xt ure was®

or 64 hours ’

g» 5.53 mimole) in dioiimé.:wés?a&ded to0.a solution of 4?amino-'6,7-dimet!10xy'-2d( 1- '30
The mi -

at reflux for 0.5 hour, d:en was: snrred at 20°C for 64 hou:s. Filtration gave the title

. d h —294°
fg:lp:qu:m mavmg a mp of 291—294 C.. with decomposmon afuer recrystalhzauon :

' _ Aml Calcd for Cqu..NO H'Cl HgO C, 49 26 H, 5.28 Gl, 8.08;- 19 15 :
- 35 . .' FoundC 2H48=3'C183'3Nl '

267, dimathos Exa?fle(lg ety i '
' minio. - tmel oxy meth oxazole cm'b .
azm-]-yl]qmnazolme Hydrochlorzde — A ‘solution zfl Z-methyloxazoleﬂgrbopxel;l
L chioride (1.01°g., 6.9°mmole) :in‘ diokane: was- added " to’a solution of 4-ammo-6,7—'
40 dlmelhoxy-z-(l-pnperamyl)qumazohne (2:00 g., 6.9 nimole) in dioxane, The mixture 40
: . was heated at reflux for 2’ hours. Filtration" gave the title compound having a m.p.
of 278—280°C. w1th decomposmon after recrystalllzanon from methanol

Anal. Calcd for G H,zNOHlCl C, 5247 H; $33; N, 1933
e | Found c,szos H,5.43; N, 18
(correct \

35,

45 . for mo:sture)

14."

4

. . : Bxa - L
' 4 Am"’o 6’7 d’"‘“’"’xy 2424 - meth oxazole - '5' carb S
. axm-l-yl]qumolme Hydrochloride. — The title COmJ;’)lmmd was prem Onyegpe;_ .
P m““’“‘y%‘;’i:f.:‘*;;f;:’("f:“s%' S iy 1) T TSI
g.) 10 rooedu f Exa
. am.p. of 283.5--288°C. with decomposmonp cedute of Example 6. The product had- 50

ﬁ Anal Calcd. for Cl,ngN O'HiCl ‘G, 52 48 H 5. 33; Cl, 8.15; N, 1933
o Found C, 52:19;. H 4.94; Cl 8.13; N 19 05 _
L (corrected for 1. 59% H;O) e



A

‘4948H484C| 811N'192387

P

2- et hyl oxazol,e- 4-carbonyl chloride (1.01 g., 6.9 nole) :in di"o_g‘a

conpound having a np. of 291-294[err] with deconposition afer
recrystallization fromaqueous ethanol. Anal. Calcd. for [err]HC: C

49.26; H, 5.28;, d, 8.08_N_. 19.15 35 Found: C, 48 92: H
4.83; C, 8.33; N 18.94 ' 35 Exanple 13.: 4- Am no-
6,7, - dinethoxy- 2 - [4- (2- net hyI oxazol e -4 - carbonyl)pi per-

azi n-1-yl]qui nazoli ne Hydrochloride - . A solution of

added to a solution of 4-amno-6,7- 40

di met hgxy- 2- (I -p| perazi nyl ) qui. naz 353%42 00 g., 6.9 ninole) in djo The
mxtu - ' - e~t i de
gonpound having a m of 276- ZSBarﬁblel/ﬁth deconp05|t|on after '

;recrystalll é L %hf-ﬁ[ﬁ Igzsoz o(gd»‘#-f@yb %m 1.C, '52.47: H,
a5 N 1 Mﬁe’(ﬁa e i o R |
(corréct ed (1.8 gnpiodwirgep revxously described: procedures Thc produc a& 1 14. - Ami no-
6, 7- di et hé86—287°q. it decompetitiopd -0xazol e - 5- car bonyl ) pi- per- “asi n-1- yI]
gui nazolin r e t| ared from 4-
met hyI oxaz?@%‘cgggubgﬁ%ﬁsoﬁ or(f’:ldg é%ii‘gé‘c [%i §P§;1‘Q‘a§1 %ﬂa
4- ami no- 6, 7- di.ment hyl - 2- ( 1- [Fopdr <, $420; H, 4m;cn)8l1)9gm,r19.z1gl ine (1. 68 g )

- follding the procedure of ExanpSe’?# The product had' 50 a m p. 1&f
283.5-288[ err] with deconpositi ohHdor 0Vt or [ert] C 52.48; H,
5.33; d, 8.15; N, 19.33 ‘Found:: ﬁ,mlﬁglﬁlg H 4.94; a, 8.13; N, 19.05

: (correctedﬂfof 1415@% 6Ferdz Yhoxy - -[4 (thzazole-Z_-cwrbonyI)pz in - 1-

1, 533,529 ‘Ygunasoline Hydroc ori; The title compound was . Prepiaged fagole-5. 7- d| mat hoxy -

3[ cnlorige - Z1n 1)
2o Sﬂfﬁ&"ﬁ%mg lm@i&ﬁmym&z prepar ed‘%ﬁfﬁ?t hyd?‘i“t"r%?l"ﬁazol

Hydr ochl orime-27 with;d pommound rom 1 sothiazol e-4- car bonyl

chl ori de :4-am n thoxy 2- (1 p| pera2| nyl ) qui nazoline 5
(1.99 g.) %ﬁ%ﬁ@’ﬁﬂ‘% !93 ﬁm}d% 1;33 The product had a m p.
of - 295 286 287[err] W th decorrpoé ~for” err]H% C,

o nd C 49, 20 H ~4.81; O,

8.19; N, 19.27 :0~-- Example 17. - - T 8§ 7.23 0
10 (corr eclggst 5- hoxthZI;[ ﬁgie cerbeny'z ¥paagin- 6 7 - di met hoxy
- 2 - [4 - yl&moh& (102 g’) 4ndl4

. VAR it ﬂ’ﬁ ol i ne
Hydrc?éhl or- Kfél@ g.)- folrdmgtptt\htmslgahqoﬂlunobrmmpr Q p" u,ﬁ%-,?iﬂ?%zol €98-
274-=277°C. with decomposmon 3 R
And Gl for C,.H,,N,08 . HCI: G, 49.48; H, 4B N, 19240
Found: C, 49.11; H, 4.69; N, 19.31
(correcned for 4 47% H20)

30 _ Exam le 18. ' 30

" 4 - Amino - 6,7 - dimethoxy - 2 - [4 (2- methylthzazole 4 - carbonyl ) piper- .
azm—l-yl]quumzolme Hydrochloride — The title compound was prepared from 2-
methylthiazole-4-carbonyl chloride (0.49 g.) and 4-amino-6 ,7-dimethoxy-2-(1-piper-
_ azinyl )quinazoline (0.87 g.) following previously descrrbed prooedures The product

- 35 had a m.p. of 260—263°C. wrth decomposition. 35

_And Calod for C,;H,,N 0O,8. HCl C, 50. 60 H, 5. 1-4 N, 18.64
- Found: C, 50.88; H, 4.96; N 18.67
(corrected for 2.88° % HaO)

Exam ple 19. '
40 4 --Amino - 6,7 - dimethoxy - -[4 (thiazole - 5 - carbonyl)piperazin - 1-
" yllquinazoline Hydrochlorzde The title compound was prepare(:‘lny ﬁ')oﬁ thiazole-5- o
carbonyl chloride (0.77 g.) and 4-amino-6,7-dimethoxy-2-(1-piperazinyl )quinazoline
(1.51 g.) folowing previously described procedures. The product had a mp. of
280—281°C. with decomposmon :

45 Anal Caled. for C,,H,N,0;S . HCI: g, 49328 H, 4.84; Cl, 8.11; N, 1923 45
Found: C 49.22; H, 5.19; Cl, 8.31; N, 19. 49
S, 6.79 :
(Corrected for 2. 63% Hzo)

50 y 67 - dimet Examle(ZO - " 50 -
mino - imethoxy -.2 - [4 - (2 - methylthiazole - 5 - carb -
azm-l-yl]qmnazolme Hydrochlorzde — The title compound was prepa rggyf?o?rrpe;-
methylthiazole-5-carbonyl chloride (042 g.) and 4-amino-6,7-dimethoxy-2-(1-piper-
azinyl)quinazoline (0.75 g.) following previously described procedures. The product '
55 had a m.p. of 294-—297°C. with decomposition. 35



15 carbonyl chloride (0.79 g.) and
4-am no- 6, 7-di net hoxy- 2- (. 1- pi perazi nyl )qui nazoline 15 (1.54 g.) follow ng
previ ausly described procedures, The_product had.a mp of 273-276 Cwth

deconposition. Anal. Calcd. for Cl HHONAON S . HJ : C, 49.48; H, 4.84; N,

19.23 Found: C, 48.68; H, 4.62; N, 18.87 20 ‘a

(corrected f 19% H20) 20 - : -

Exanmpl e 17; @mno- 6, 7- drrrethoxy- 2 -, [4 - (thratole- 4 - carbonyl o
| ) pi peraxin: - ylqzaol i ne Hydrochtoride..- Thetitle conpound was '

prepared from iazol e-4- 10
4- am no- 6, 7- di-ed 2 ; . o
fol | owi ng- prevr ousm,rd dhkd‘.rfomm de((EIeS:, 50:6(1—; :Prmuq\.t, 181&41 a mp, of 25'
274-2770C. with deconposition: =~ = Found: G 50460; £ ‘{95 Nﬁms“ .
Aid. Calcd. for CIRHGN.QsS - HICl':'C, .49 (smecnd ford g6y HQ) 1924 Found c
49.11; H, 4.69; N, _19 31 (Corrected forn&m$ﬂ%nH20) 30 i _
Exanple 18. 5 : 4 Aniino - 6,7 - dimethoxy - 2.- [4 - (4 - metBﬂthﬂzoIe—Nn Monyl b;p?r--- 5

di met hoxy - -2.- lwﬂd% %%@. —-T -mﬁcﬁ&%p%:?. rp%‘iu

gui nazol i ne FWdroc

met hyl't hi azol e- 4- crad dnylofzsb.i_msw EwithAecd p@m}m and

4amn067d|rretho 1-pi per- azi I)qurnazolrne 0.87 g.) foIIovvrng
previ ously dd8cri bé &Béef&'ﬁ@mﬂﬁnﬁﬁo@ég%% e ﬁﬂ%@‘% mp. of
260-2630C. with decorrposr t jon. écomdfor472A,Hzo 35 An d

Cal cd. for C,, H NGaS.. .C,...50. 60;- H 18.:64 Found: - C, - 50. 88; H,
4.96; N, 18. 67 (corre&mﬂ@ R _@emmonasanﬂhypmm Ami. no

carbonyl chlorrqg

- 6,7 - dinmethoxy agefs"e;“ g. ST o PR oL i s

ylj quiiazol i 8 Hydig mel 1 QbR ANDE EREmME S, aBéve R fibr r -
t hi azol e-5- car bonywyl ascBIJ—mnn)e:séo leamnﬂsemnavepouemymprazosm,butheshttle _

4- ani no- 6, 7- di met hefxgne (of thsj pseiphaal ,.;&‘!il jes: '2'

previously degeri b et o ““(:E{ W wrb,dn

deconposi ti o - 45 gs reflectilBY theirda o>."~r rie ty.
4,84; d, 8.11; N, 191!12'3%1716 1, anﬁhyﬂé'teﬁiwe mﬁy ﬁ@udmrm@ed @@B{Idnhhls@ﬂ@w

1 block-
8.31; N, 19.49; S W?“@Wx f@mr@#“gm_ ms_ abremfhe'eff,p"t,

Exanpl e 20. 25 mln'lmxon by: BL--5111 of . ‘norepinephrine. in Qb “ra serhina 25
di methoxy 2= [4 ,- i) Zhidaiit&lle&n '_ m,&wram;r&n)w w-r-slg%ﬁof nore-
azi n- 1-yl qui.nazol i pieepby in anpsthetizgdndom iwds frcgdoof 1 om 2-
met hyl t hi azol e- 5- i ‘% m ‘13" giion, each compound being assayed
4amn067d|rrethox prper--azrnyl qurn zoIrne(O 759) followrng

previ ously descri bed procedures ‘The - product 55 had a mp. of
294-2970C. wi th deconposi tion. e 55



10 1533. 529
10 Anal .Calcd. for [err] HO:C, 50.60; H 5.14; N, 18.64 Found: C, 50.60;
H .4.95; N, .18 50 (corrected for 1.96%[err]) Exanple 21 5 4 -

Arino - 6,7 - dimethoxy - 2 - [4 - (4 - methylthiazole - carbonyl)piper-5
azi n-1-yl]qui nazline Hydrochloride -The title conpound was prepared from 4-
met hyl t hi.azol e- 5-carbonyl chloride (1.1 .g.) .and 4-am no-6, 7

di met-hoxy- 2- (1- pi per- azinyl)quinazoline (2.0 g.).followi ng previous!y
descri bed procedures. - The product had a mp. of 293-295[err] wtfy
decor’rﬁpsrtron 10 AnI Cal C,,533,i9§ [errJ]HO : C, 50. 60 H, .5

~418. B4~ 19 Enlln 50- jl7 I-L i S b rrected
wfor 4.72% [err]) To det’e '_'rr_g;_.ne"' ‘he effl caty of the corrpt)unds of this
- Thvention ‘as’ ant hy'rtergﬁ‘g‘_agenhs ‘tests wete condugted conparing these
products to prazosi n} -15'->.§.g. STable 1 bel®w set's forth the conpari son
of the product of Exampl ¢"I7to]| prazosi-n. - 15:-As -shown in Table 1, the
product obtained in Egampl'eé;l, 'above (hereinafter refefred to as BL-5111)
is of conparabl e ant _'&yperg-ergs otency to rgazosr n,|but has little or
none of the. peripherjap £a; %da";.énnr gr.c: bl ocki ng psoperti e$ shown by prazosin.
Thi's compound- thus r _QF_’.e.;E‘nT'-s_-_-:a si gni ficant *and unhexpeg¢ted advance in the
cont i nui ng .20 - quEst foo;,. pptent anti’ hypertensr ve dfugs which have
little or no potentr VK| D= “Sisde effects = 20 as reflect pd. by their |ack of
a- adrener gi ¢.-bl'ocki n Sacl PVELSy| | haTabl e 1, anti bypert ¢nsive activity was
det er mi ned ‘by- oral - ad&i n s‘*t‘f_-at on to spontaneous hyper{ensive rats, and the
invitro and in vivg [er ’]-Qd__r'__Energlc receptor bl ock- :{ng" effect was
det er mi ned- by .test’s [desc i-b2@ ol l.gwing.. Tablexl.. In the in vitro test, 25
t he inhibition by BU 511] ©%&npr epsnepi ne mdw»:ed contfactions of rat
sem nal : 25 _sr,c es“_was, measur ed; and in the vi vo test, ‘fhe
i nhi bition by BL-511f (ﬁ .nor e- | pi- nephrl ne i nduced presgor responses-in
anest heti zed dogs 'w @aiaﬂ’&ﬁ Thg in vivo-tests were|conducted .using
.-i'ntravenous adm ni stratd:')ﬁ,fg:éa“h c.errpound ‘bei- ng assayei i 4 dogs with 2
dose resporise ‘resutl tis | eath jog 11 T : '
11 533! 529N< [ERR] R I t§1 'g‘g@ a' ' . E
e |8 leag | R N R - T
% %ggé . B ?l\} T o ¥ ?‘ N
- --g&’ o e e S -
Q? eEo . -
% R g
=
E = =)
2 8 o
‘ el 8 3
o & /M




12 1, 533, 529 -

12 | SOLATED RAT SEM NAL VESI CLE ASSAY. Dangan et al, Int. J.

- Neur opharmacol ., 4:219 (1965) have.shown that the seninal vesicle of the

rat iS a tissue which is notably responsive to conpounds which activate

[err]-receptors-but is relatively insensitive to conpounds which activate

[err]-receptors Lietch 5 et al, Brit. J. Pharmacol., 9:236 (1954), .

have enpl o the isolated rat senmi nal vesicle 5 i n'the conparative assay - -
O

of a-recep bl ocki ng drugs- and t he present studi'es were carried out usingw =
a nmodi'fica{¥ygn .f-their procedur‘e '
appr oxi mat el y=3&

Mal e Lgﬁg,sgvans rats.wei ghing . 12
1’ ct Sharp UI JoLNR UII Llle e Sem nal

vesi cles were renoved _.and trléﬁl‘y X i ni ng w,/
modi fi.ed Tyrodes sql ytFPERE. e -y'-' mpred. thatthe&ﬁ‘emfs by ;
10 squeezing them nﬂ 1ﬁsclﬂ vJ@r dsShﬂ:H’(acﬁhfe%dce{aﬁﬁﬂ)letdﬂs '
attached to bat h ertsl, BiF:r IM,CSI%a(Mﬁ _ﬂaamwlm the risdletdd pap sepy

nmuscl e chamber contlal? s fo‘k E‘f&f’ .‘n$ é“%ﬂ%cﬁ“ﬁ‘?’f ‘fsgwefcl i ter

Nadl 8, KA 0,2 &%ﬂi@‘gﬁ ' By @akheg €7 1]
0.02). The bathi ng ﬁ[&d.l ove dish

t her nost ati calg y couonmmihs mddlﬁdo'l'mde’ds @PF wer el

15 recorded i somet riecaAns, Hey and

ENas O1-11c

! 0
S 1twas f
recordi ngs were nmadiel ., aﬁE bikdibn g, /

regi stered Trade Ivan'],\ioo #hepda 10iSwad

in vol unes raegi ng $T6m§ilgiﬂ¥m0®%ﬂ$ﬂmcmtgﬁflm 3
3 inch 20 gauge neefﬂ?d %mﬁé ﬂf‘gﬁ:g'i h G-
dei oni zed water. - cpinephrine (NE) was added to the m(uscle chamber uQthhEs fag FREEbNSe
curves were obt ai ned;oglmnewmradone ml.t ambdceadfm@@mgammdlpdﬂﬁlasi eRE wasg,

al lowed to re@in ifrmpennesy Wmd"‘”@%‘ig J]" a o ol
oSG o ok ﬁ Ehlip s'::ssﬂ e nds

obt ai nfed. ‘he strip %ﬁds -
and the preparation ‘ . O Gtrip Gva$ Ehent! iwiishdd fhwaif for B-80setosiBquent

dose of NE 25 - wsisthgyprop@mtion wasralicwsd remmsshnﬁbetqsi/\gbseq“#ﬁd@epfeﬂm nto,

the bath in tR8 san® creasing SRR o °§i | ipctrd Jrye the ba 25
obt ai ned. The: seni n&f %ﬁmm dﬁé@c&dﬁama&&k oblE wiR @A PONS €

wer e di scarded and W@&pmﬁhsmplmmﬂplmmfmm;umg}QWQemmwuﬁ@r

eval uation of the tdbg¢ powpoind way e és%‘ﬂY:th’SE 5

the perfusion¥®luid Ol e rerones Gas deerrmidat L HE = "a Iowea0
to remain in contac Wg ﬁgmasninﬂib&tash&ribedbymeﬁﬂ

m nut es before the IHE;bdoAﬁlyheSqdcmseﬁamdgele(ﬂ%)nm steipsand af lﬂst ME were

obt ai ned by re ressﬁmm%ﬁbfgq I’g’yb fldmﬂ;g si s,
2d Ed. Canbrl ge ( cs?rcl"%sw?i’ﬁch 0 8% o 4P% 52ET vvere

enpl Oyed to cal cul ate ra!hegf @16 Si-sdfendriic) 6Bcking hetvirpo BLAabii istveles thaed as -
the 35 - = concent pekdsivapdalchliiedss fdlbwspr oduces a .contraction equal to 50%

of the maxi mal 35 contraction. The forkd? I rener.gic
bl ocki ng activity of BL- 53/%@}03'[}]3/3%?%6@&% '%%eﬂﬁ’%ﬁd“gﬁg x100
'EDS0 NE Alone .

40 . The value obtained for BL-—-51'11 was then expressed as a fatio of the value 40
' obtamed for prazosin, : !

% Chance for NE— BL--Slll

Actlvity' :'Ratio =
- % Change from NE—prazosm

.stl.[}lf results obmmed with NE, prazosm ‘and BL—Sllll ame summanzed m
e .



prazosin was calculated as follows: [err] 40 The val ue obt ai ned

for BL-5 111 was then expressed as a ratio of the val ue 40
__obtained for._prazosin. [err] The results obtained with NE. pr azosin and

BL-5111 are summarized in Table I1.: 13

1, 533, 529 ' 13 TABLE Il Effect of

Prazosin and BL-5111 on NE Response in [sol ated Rat -Sem nal Vesicles NE

Activity ED50 with 95% _ | - Ratio No. of _

imts ; Percent Change Rel ative to Treatnent . Stripsfl®
([®err]g/m) From ContrQl. .cqon . Prazosi n Contr.ol 13 ™
0.89 ( .84-0 04) Prazqgsin — {’%13’529 8603 —-5-—30-6—8%) 13
1.0 10 nano/nm . BL-5111 - - TABLE/I 0.93 (0, 80-1.08)

.0-008 10 nano/mi . These data indicate rather de r'I"X ,ng}ja a concentration
of 10 -nanﬁijfrcanfslfrmqsin’apﬁ5&0%#%%QE%EP"‘-‘??«&‘&'H_?‘_’S‘/?“&“-%’)? PBfd G&Pease in the
sensitivity of isolated rat seni Qal vesicles to the stiggubignt activity of
:NE while BL-5111 was essenti gbkywitesefi ve in this 5 Rariespect |t was
concl uded t hat  BL-51{3. ¢fosSesGoas Limisss t haRewers GhengeentRedftivelee =~ 5
[err]-adifeaengi-c bl o8king act i Wk&/phof prazBemContESTHEIZER DOG ASSAY FOR
<a- ADR- EHERGI-e—BI:&Kt—WE:\l Naoh..C. B., Pharmacol ogical Research
Comuni c &P s, 4:423,7°( 1196 ?P%\]r?g_ﬁ?g&mel I, R"A, Dril's -Pharmacol ogy in
Medi cine,p Q1) p. 683 haveg¢shigwo-6.8Bt in 10578 anest héti zed dogs

a- adr energgnohiocki ng -agent s ant agoni ze the blood pressure elevating 10
ef fects of intravenous norepinephrine, - Thus, b} pod pressuyrge responses to
nor epi ne-Blgfitilne (NE) i'n aneg'tgﬁg’rﬁrofg‘gmdogs'\'/va's"l'g's“ed ‘as’ augg?rpar ative assay
for a-adr@M&d™ receptor blocking properties of drugs—ExperTents were
done on nongrel dogs anesthet.i zed wth:sodi.um pentobarbital, 15 - 30

ny./kg. iv. The left fenoral artery -was cannul atee b P aortic bl ood

pressure 15 %Gﬁ;’g : tgraa“%ﬁgld FR t%ﬁﬁéﬁgﬂét?ghla&d%mmmm i on of drugs.
Al ani mal BTN ﬁﬁmhkﬂxvai}'ef'ﬂtﬁuwl wilk esicntia ’in%‘hrl fﬁ-;dose-sr esponse
curve swas | e onlclded nihast BE-—Ht) 1] poeseseen dosh (2l 72 P 1% “nor epihephri ne

'(0.01-1 , egfaliwgergicitieskipgaciviyo{ QA28 azosi n, BL-5' 111) was then adm ni st ered

V. at 3 nyhfder | 565G Rk ¥A P RO INERGICBLOCRING AGENISse- r esponse
~Curve was aﬁggnﬁs.;ﬂ@% p%amw Ruseareho Coppinmmispfions, 114280 (81 €8k g/ kg) . 20
' Maxwell, R. A., Drill’s Pharmacology in Medicine, (19_7~1 p. 683 have shown that in 0
10 anesthetized dogs a-adrenergic blocking agents antagonize the blood pressure elevating
effects of intravenous norepinephrine. Thus, blood pressure responses to norepine-
phrine (NE) in anwthetize;lf dogs was used as a comparative assay for a-adrenergic
o N?th::ipfwzxe done on mongrel dogs anesthetized with sodium pentobarbztal,
15 30 mg./kg. iv. The left femoral artery was cannulated to record aortic blood pressure 15
and a femoral vein was cannulated for administration of drugs. All animals underwenta -
bilateral vagotomy. A norepinephrine dose-response curve was obtained by administering
increasing doses of iv. norepinephrine (0.01—1 pg/kg). The test drug (prsitzosm,
BL—5111) was then administered iv. at 3 mg/kg. Appgomma_tely 30 minutes atera 20
20 dose-response curve was again established for iv, norepinephrine (0.01—10 ug/kg). o
"The dose of norepinephrine (with 95%, confidence Iimits) that increased blood pn:ssfure ,
by 50 mm of Hg was obtained from dose-response_curve analysis before and altle{
prazosin and BL—5111. The ratio of the «-adrenergic blockmg activity of BL-—S_
relative to that of prazosin was obtained as follows: : :

. _ ED50 mm Hg BL—5111—ED50 mm Hg NE s
Activity Ratio= —_ , o
25 A e ED50 mm Hg Prazosin . —ED50 mm Hg NE

: The results obtained :Wi'th norepinephrine, prazosin and BL—5 111 are sun_u_narized
- in Table I, The results indicate that BL:-‘Slll was approximately 30 times less
ST active than prazosin in causing «-adrenergic blockade at 3 rpg/-kg iv.



The dose of norepinephrine (wth 95% confidence [imts) that increased
bl ood pressure by 50 mmof Hg was obtained from dose-response curve
anal ysis hefore and after prazosin.and BL-5111. The ratio of .the

a-adrenergi c bl ocking activi ty of BL-5111 relative to that of prazosin was

obtained as follows: EDS0 mnm Hg BL5.5111- ED50 nm Hg NE 25

Activity Ratio= : . 25
BD50 mm Pra203| n - BED50 mm Hg NE The resul ts. obt ai ned vvlth S s

e, prazosin and BL-51-11 are sunmarized ih Table INI. The e

nor epi neghr& u
results i .-ate that B-5, 111 was appr oxi: [yt ely 30 ti mes. |'ess active than >
prazosin v .a-adrenergi.c bl ockadé3 1223 o/ kg i v. 1. 5.33:.528¢ _

14 TABLE |11 Effectsf Prazosin anfd Lqﬁi;ﬂ,ﬁmn the Bl ood Pr.essure ' . --J_,.'
Response to | nt ravenous Nor epi nephrine NE ED5O mmHg . - - Actj vi ty T
Rati o Treatnent = - Effspt-of: Prazggin 9mdBIcai 1L on therBlogd Ptesme Reaponsetd 0. Prazosi-n =
Cont r ol | 20.. 7. 0.23 (0. 'r520RYY NorairsRiErG:, - o4 © 6. 90
(4.80-10.7) . .- 1:000 3!ng/kg B ep. . 0.47. .

(0. 40-0.55) - Treatme@t 036 Tabl e J:Nss% lgr4!)"4'\&u$sets k@!&&iﬁ'fhl}efz{oﬁwparl son

test data for the preds SVEYLoT n-in this

tabl e, the product sCemstoki ned i'n2% he. f@ﬂéé‘bl%@ 2E)<an1 es a—corrpar'abl e

ihyperten5| ve. pote prazosj n, byt | ess g peri pheral
-adrnergc bl ocki ngn?%;%‘%ertl es: ghomldbggiwgféggﬁ n.. 5 Théé@ conmpouds thu -

reprsent. significant an unexpected advaince in- the conti nuing.. quest for

potent anti hypertenBLvﬂlljrugs 4 15 0.47 0.40-0.55) . 0036

1; 533,529 TABLE I V&= - _ : T vty .
Bl ocki ng Ef fect Doserable/i%l owsg’é?orgutﬂee . o Viteo o 1N Vivo
Exanple - 6~21 and As shown m tlftpro?uf:sr mm ?ﬁ?%
Activity Rati o PrEmlmG—ﬂ .are: of - comparable anliﬂypertensx azosin, but have' o
1.0 5 Iz fofs theperipleral Jpdrenergic bloekmg pﬂipema ‘shown by ‘pradsid. 5

T1a -thus represent 4 sxgmﬁcant and unexpected advance m the contmmng ':_

quwt for 'pcment annhypertensnve drugs. -
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1 -12 20 10 - 37 0.19

0.09 3 -25 1 -20 21 10 -28
0.35 3 22 1 -4 - Conpounds -having the formula _
[err] inwhich Zis 5 - : [ERR] wherein X is either oxygen -

or sulfur, [err] -and—ferri—may be the sane or different and are sel ected

from hydrogen, alk ' to 6 carbon atons, al koxy having from1l
to 6 carbon_atons ml“! @Iﬁ&m ing froml to 6 carbon atoms, and Terr}
is al kyl haw" L OR atons;- or. phar rraceutlcal |y accept abl e u
aci d addi t\ g 0 thereof -

[err]. 1s al M/I

10 2. A co p - . .
of 1 to 4 carbon ato___ o 6 Mdg |caIIy acceptable acid addltlon salt-.f{
t hereof . 15° 3 TRYCSH SR b (?E‘H?dl ng to daim 2, or a - e
phar maceutlcally -accept abl. e. aC| d.. 15 addig.i'on salt: thereof - wherein [err] '

is nmethyl. 4. The conpound of Glalntr@ '--_élch Z is.the radi cal [err] -
which X, [err] and: [err] rare- ‘as deflne r’rﬁl 20 : 5[ A = ,

compound of O aim 4 in which X is" o%_en R
20 6. A compound otlwg@ﬂgﬁ in which Xis sukfur, 7 A corrpound of Clal ml
adi cal

in which Zis ther [err] in which X, .[err] and [err] are as’ 'deflned

inCaim 1. 25 .~ 8. Aponpound of daim?7 in vvhlchX|soxygen

s . 2509. A co _und of Cla|m7|n ch X is sulfur. 10. 4 -
Amno - 6 7 -"dinmethoxy - 2 4%° 3 (0 Fe 4 - ~besty/| } pi perazin- 1- 5 .
yl'l - quinazoline hydrochlorl_e; optlonally as its nnnohydrate .11 4 -

Arino - 6,7 - dinmethoxy- 2 -[4 - (isothi azole - 4 - carbonyl)pl pera2|n- 30
| -yl ]-qui nazol i ne thino¥ hd @qhq:r(hgygen or sulfur, Rl and R? may be the, same or different and are -

30 12. 4 - Anino - m Iqs 110 @t‘bm A odylhgmdfe:lréyll4-'

car bonyl ) - pi peraznalamg f 1 ‘y,d Jliy €asop 2jogpg, an iy Ami no .

- 6,7 - di metlhoxy dxer&f c2a rret hy t hi azo Ef'ccep"}"l’le #&h 5“°“ salts 0.
A‘~‘°ll'll’ound of Clalml mwhnchZ:stheradlcal .

| ;I;:l t'l;: 1-iesofa-lkyl of 1.to 4 carbon atoms or a phannaoeﬁtié::ﬂy acoel:’_table'ac_id additon |
15 - 3. A com d P .
addition sal“hel:;‘;fn mfgmt;e&h;m 2, ora phmaMUgHy acceptable acid 15
4. The compmmd of Claim 1, in wh1d1 Z is the radical

. in which X, R* and R? are as defined in Clame T L o
200 - 5. A compound of Claim 4 in which X ; isoxygen, | . o 20
: 6. A compound of Claim 4 in which X issuffur. - =~ = = - "
7 A compound of Claun 1, in which Z is the radlcal

' o mwhlchX,R‘andR=areasdeﬁnedm01am1 c o o S
2 . . 8. AcumpmmdofCla:m?mwhxchX:soxygen s L S 25
' o ? b, A4cmgpound 02 (731313111171 in which X is sulfur. . ' : o .
fnino ethoxy - 2 - [4.- (oxazole - 4 - bo I perazl -
. - v]- qfl?zoﬁ hydrchl;longe, e;otflvltlon,ally as its m(onohydrate car g )pl 01
S ino imetho .
30 -yll-qmnazokx hydrochionde, Y~ 2 14 - isothiazole - 4 - carbonyl)piperazin- 20
: 4 - Amino - 6,7 - dimeéthoxy 4. (2.
Plpem;m4 1-yl] - qug;;zohm hydrochlond[ ( methyltluazole 4 carbonyl)-
Amino dimeth 2-[4-(2-
s plperi!:m4 IAyl] " quinazoline ydrochlocide ~ (- Methylthiazole - 5 - carbonyl)- |
' mino - 6,7 - dimethoxy - 2 - {4 - (5 - methyli 1 R
_ : plpmzm 1'- yl] - quinazoline hydrochlonde, (opuonall; lsa(;xalzt: emoiohcyaggogyl)- 3
2. rbon ; - Amino - 6,7 - dimethoxy - 2 -~ [4 - (5 - methylthio - 1,34 - oxadiazole-
carbonyl) - plperazm 1 - yl] - quinazoline hydrochlonde _

&
L



pi perazin - 1- yl - quinazoline hydrochloride. 35 14. 4 - Amno -
6,7 - dinmethoxy - 2 - [4 - (5 - nethylrsoxazole - 3 - carbonyl)- 35
piperazin - 1 - yl j i j

Aonohydrate. 15. 4 - Antno - 6,7 - drnethoxy - 2 [4 - (5 - methylthio -

1,3,4 - oxadiazole- 2 - carbonyl) - piperazi azol i ne

hydrochl ari de. 17 , 529

1.16. A process for the preparation of a comm‘\mn “Igj‘ﬂﬁ 1y | as

defined i'n daim1 or- a pharmaceutically ac d|t|on~ Al t

t herqof; whjch process conprrsesigga;trng a qurnazolrne der|vau7 3
' Tr—vvnr(,n SUDSTTTU O - &rT] Wherein

e R R A o T

- C Iorrne“mﬂh@gqa@méb Ve ra [lerr], ‘or alkyl
“ferr]- with-a reactant selected from0 10 when B i s piperazino and from
.10 [err] when B.is other than eraarno wherein Y is a carbonyl

used in am datiop reactions, ‘and Z
is as defined in Caim1, when € ey, renovrng the dmine protecting
group R 2.by conventronal neans and if desrred con- - converting the.

product to nace t.i.c tL ~aci-d. 9 cronlsght by thods 15
kno ! §“ and tlﬂg?lgﬁ %SChB mea?) ki al-umé:ta 5 eal%éﬁnlag"’fe the[ er r ]n? and B is
pi per azr nad. F1OC(O)J—FJ CIR50,-C,0RIs0RE @ arktloscm,rl aitl b rapdheseéckdr eact ant i s

20 [err] fmmerein Y- and Z.are as defined.in. Claim16. 18. The proocess of

O aim17 wherein Z i's'.- 25 w”-mh ern [err] i-s.as defined in Claiml.

25 19. Theé piocess: of - Cla|n117 oL wher ei n“'sai d process i s conducted in

t he presence of. an i.nert sotvent selected frontdroxane chloroforn1

met hg| eneW*!;hlBovrmmmdldgtoyicol dinethyl ether. 20...The process ol d ai m 19

wherein [err] is methyl IS cBIorrne and t he - reactron 30 s

conducted in di oxane. .
'.'mamﬁmA is- [err] and Bis C

30 21 The process of Clarm o
when Bis other than pxperamno, wherem Y 1s a carbonyl acnvatmg group of the type
T typlcally used in amidation reactrons, and Z-is as defined in Claim_1, when necessary, =
: ' removing the amine protecting group R’, by conventional means and, if desired, con-
15 verting the product to a pharmaceutrcally acceptable ac1d addmon salt by mcthods 15
© known, -peF se.” R T PP
17. Theprocess ‘of Claim 16, wherem ' '
. A ls —‘NHQ .
: . B is piperazino - _ o :
20 'msardcompoundoffonnulallandsaudmctantns : , 20

wherein Y and Z are as defined in Cléim 16.
- 18. The process of Claim 17 wherein Z is

.25 wherein R® is as defined in Claim 1. : .25 .
' ~. 19. The process of Claim 17 or 18. wherein said process is conducted in the
, _ ce of an inert solvent selected from dloxanc, chloroform, methylene chloride and -

j : glycol dimethyl ether. L
*. . 20. The process of Claim 19 wherein R i is methyl, Y is chlonne and the reaction ’

.30 is conducted in dioxane. . T |

21. The process of Claim 16 wherem g ' : ' o
Ais—NH,and -
. B is —Cl
in said compound of formula Il and saxd reactant is.

3 IR : . Z—Lpip'erazine _ o B

_ wherein Z is as defined m Claim 1.

%-actrvatrng group of the type t




in said compound of fornmula Il and said reactant is [err] wherein Z is as
defined in daim1l. 18 1, 533, 529
18 22._The process of Caim?21 wherei-n-Z is [errl whereinferr}-is—as
defined in laimi. 23. The process of Caim22 wherein R3 is methyl. 5
24. A pharmaceutical conposition i.n dosage unit form adapted for

adm nistragtton 5 to a manmmal conprising a quinazoline conpound accokding,

to any onfe Qf\ G ains 1 to 15 or "a qui nazol i ne corrpound prepared by the

process one of Claims 16 to 23. 25. Quinazoline conpounds according \/
to Caim b&t antially as herei nbeforelgggggl bed in the Exanples. 10 18

26. A process f-or—the—preparatton—of-—qur now,u e (,Ulrpuunus according to T
Caiml 10 substanti | a%mPfé’FgaWj'f WFEREdScribed i n any one of _the w
Exanpl es. 27. Qui nazol'i ne corrpounds vvhenever produced by the pr ocess of any - *
one of aims 16 to 23 or Claim 26. 28. arsmaceutlcal corrp05|t|on =
conprising a conpound in accordance w th=p—*" any one of Cains. 1 to 1
15, Cdaim25 or claim?27, or a phar rraceuti cal Iy accept able 15 acid = *
addition salt ther @MremB“n'dasalﬁﬁ edhin Glai utl diluent or carrier. For.

t he Applicants, CARP re' l(sfﬁ %Bdaﬁ&ﬁf&ﬁdnuﬂ&ranon -5

Bl oonmsbury Sq are, tggmdg&al ,ingli?/hmn%lnna nalrac&dﬁi’mgl\m Ryt _bfsCl&natttonery :
O fice by the Cour iigor Pigisszolink eompomngt poeparg "bythi & Plcfel lﬁb@;—} Patent -
O fice, 25 Southanpt ommgp%mﬂﬁ?‘EMW% }EW ﬁ“ A7 25 jhereimberore  ay

be obt ai ned. '1'0 26. A process for the preparation of quinazoline compounds accordmg to Claim 1 10

substanually as hereinbefore described in any one of the Examples.
27. Quinazoline compounds whenever produoed by the process. of any one of
Claims 16 to 23 or Claim 26. ,
28. A pharmaceutical composition compnsing a compound in accordance with "
15 any one of Claims 1 to 15, Claim 25 or claim 27, or & pharmaceuucally ‘acceptable . 15
' " acid addition salt thereof, and an inert pharmaceuncal diluent or carrier. _ -

- For the Apphamts,
‘CARPMAELS & RANSFORD,
B Chartered Patent Agents, - -
43 Bloomsbury Sq uare, T
London, WCIA ZRA
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