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%1 (61 INTCIF 607D A3W0; ABEK 27800t - This invention » o

3 n@g Tndexi atgedepsinaspeut i ¢ properti-es and  5.to t , os! ]E i ons
| ni ng S h1390 1MUTEE 21T 220" B2 261247 NG RES 98 PriDRY hoeh ]S,ig whi ch
R: X is

Ar i s an

n - . - 0 i -
19 grrrul a | -[err] @BY(28Xi30580% 3101312341308 3fvrigs 397 |
Qis COOH, [err] 333 e152£§5 Y3681 363 (364 045 366 36T 365t er
oxygen of sul phuréY g7 @gﬂ\’-@%&brﬂlmml 823 s241ydro .
aryl group and t (€ 94598 661 6655668572 681 624,698 1696 naceutically @k e
salts wi .rini.'nr- 50 71 B&MM;QU&Q%’EN(HL those conpounds whi chhaf e aci ds.
A is \1(?) R ThANA ) 025 Hidf ¥@Ws0sitions ortho to the point of
attachment to.t he Qe AR ORRMAGEY, | o The | ng J.is preferably
substituted by [ &fg] s =t 4f®Fow: The conpounds -of ‘the invention have
val uabl e di uret i-c"a‘n---:--sa---u-'...s.-.- C-proper ti es.in manmal S.. Ag_cor_d_l_-ngl y, the
invention . ':I:'s'o'.*pr widesya nethed of 20 . induci-ng-di:ur esis and-.__ sal uresis

thich E3ipTY :g ERAPECTICAGRIS, O

-(71) . We, THE BOOTS COMPANY LIMITED, a British Company, of 1
‘Thane: Road West, Nottingham, England, do herél:’y: ‘declare the invention, for -
" . which we pray that a._patqnt,maly.be,-granted to us and the method by which it is to
_ be performed, to-be. particular described in and by the following statement:— = - _
500 This invention relates to novel compounds having therapeutic propertiesand 5
“ .. to.therapeutic compositions containing such compounds.. - . . c
" ..~ The present. invention provides compounds of formula. .. . S

- in which Qis COOH, CH,OH 'or COOR;, wherein Ry is an‘ester forming group; X .
. 18-oxygen-or sulphur; R .ii_hggoge_nlm‘ a‘lk‘KI;_-Z'-is h'ydroﬁ_e'n or acyl; Aris an aryl
- group-and the ring' J is:substituted, 'or p armaceutically acceptable salts with. :
© ¢’ Inorganic- and -organic - bases of those . compounds - which : are . acids. . Ar. s - S
15 _‘unsubstituted in-the positions ortho-to the point of attachment to the phthalazine 15
© o ring.. . - S
. i~w:The'ring-J is preferabl; Jt!b_stil_:utec_l..bl)lv((_-i);;'_as?d_e'fined below. .~ -~
* = -'Thet compounds- of:: e ‘invention . have valuable -ditiretic and saluretic
T .p_ropqijtie_s-i_ﬂf-:-mamm'als.:ﬁé‘cbfd_ingly,-f-ftheféinvenﬁon.-alsorprovid_es‘._a method of
20 md‘.“:'lﬂﬁfdiuresis'iand saluresis‘in: mammals which comprises administering to the .20
‘marmmal.a: gha;maceﬁticnlly*acceptdb_lé and-effective amount’of a. compound
" . described.al ove. The:invention still further. provides a therapeutic composition
. comprising a compound of the invention in admixture with a pharmaceutically
acceptable. diluent .or carrier;:.. .. .- . . o - '

.. Preferred ‘compounds:are thése’;;t_‘.~f6;:n‘iﬁig-'ill o o 25



manmal a pharnmaceutically acceptable and effective anount of a conpound

descri bed above. The invention still further provides a therapeutic
conposition conprising a conpound of the invention in adm xture with a
pharmaceutical Iy 25 acceptabl e diluentor carrier. 25 .
Preferred conpounds are those of forrmula Il . . 25 2

1, 480, 591 . 2 [err] or -their enol

or enthiol forns of formula Ila [err] inwhich Q X, R nd Z are as
previously defined; nis 1 to 4, each G may be the 5 . safre ‘or Sy
different and hs selected fronrfluorlne ghhﬁplne Aram.ne; iodide; nltrﬁrj
5 am no; subs,gjj; tar o ey uuarKyranrno afaz specrally dlnethylanlno _
cyano; al kyl, e. 1to 4 carbon at Ut ceppgli-al | y. .methyl, ethyl ard.~
i sopropyl ; subst ted. al kyl;, -e.d. ke J K esRETtal.l; Ltrifluor onethyl ;%
al koxy, e.qg. of=I:to=4:carban: atons ana;eupec 'knethgxy,,substltuted

al koxy, e.g. arg
to 4 carbon at
mesyl ; al kyl su.
and aroyl, e.qg
and are selecﬁedﬂ

eci; al 1y 10~ zyt xy; -al:deylst bia, e g .of.
o@h}ltﬁlorﬁr;ﬂybftthhﬂﬂa fia,. 10" al kyL.sul. phonyl e g
sul phi-ny}-; - hydroxy, @yl erg.” phenyl
err] and: [ dkgdthrmay, the same -or  di fferent
drogen fI'- bk’ b1 @it e i odi ne; nitro;

B

ni troso; cyano i s0cya anm-npo;. . subste ant.nd '_e_ g. ‘al ky! ani no,
di al kyl-am no, T Car yl am. no acydkan yam-no; -aryl i denam no,
al kyl i deni mi no urer do %’J VAV 'Edth@llmeybh)he___

t hi ocaribazoyl agi no, & &1@,‘1‘ iafid 18 selecied eom fitdeine i
sul phanoyl ami no . and sthmdimme.seg,dld:' " if

aryl sul phonani do; alalkyl, e-8c0f1 toft o ‘10 oL TS e g
ethyl, propyl, i soprs ;z

especi al ly trlﬁ)l uor @1
hydr oxypr opyl ZQulalxulp nylo 8B

cycl ohexyl and subsmhs_mg%gfggr
and substituted pher&} e ynl
ing,

cycl oal kenyl, . g. "'9__ e,;eug;a
especi a] |y methoxy, csthagoylamine,
substltut ed al koxy, 89iBg; . :
allyloxy: 25 and :ﬁa )qny' X P
cycl oal kenyl 0x30, €. Gespeiatly &
e.g. of 1°to 4 carboamd
substituted al kyI t hi: gz

and aralkyl thio; aI la@d especiall methox i ethoxy, _n" )POXY, isopropoxy and butoxy; - L
’ 25 kﬁgsntuted alkoxy?eeg d{al amngoalkoxy and.‘_araf koxy, alkenyloxy, e.g. allyloxy . .25
' and butenyloxy; cycloalkyloxy, €g.", cyclohexyloxy, cycloalkenyloxy, . gd .
'cyclohexenylo acyloxy, ‘¢.g.. acetoxy; alkylthio e.g. of 1 to. 4 -carbons. and.
es ecmll t{ylthlo, _ethyltluo and . propylthlo, subsututed dlkylthio . e.g.
S : tluo, especially _triflucromethylthio, -and - aralky ylthio; - alkenylthlo,- o
k' S 'cycloall’t'ylthno, cyclqalkqnylthno, arylthio, ¢.g. phenylthno, alkylsulphonyl eg L
mesyl; ‘alkylsuphinyl, ylsuphmyl acyl e.g. acetyl and proplouyl
substltuted ac;l, especmfly haloacy , & tnﬂuoroacetyl aroyl, e.g. benzoy

. c}bhbxernﬁlk km@mﬂ h 1t°h| 0,

: . heteroaroyl, . e. -thenoyl; hydroxy, mercapto; car amoyl thiocarbamo’ o
; ' gulphamo};l, s%bsztttuted sul%hamo % ~dialkylsu ghamoyl especxarly 35
3B 'immethylsulphamoyl and d1et ylsulp{mmoy substltute and  unsubstituted |

.. ’heterocyclic:.rings, - gi- -3-" and " 4-pyndyl Eendmo, morpholmg, o
‘thiamorpholino, pyrrolm- 1; pyrrohdm- =yl, [-pyrrolyl, 2-thienyl, 3-thiazolyl; 2- __
. oxopiperidino, S-oxopyrazoﬂdnnyl optionally, N- kylated ‘and 2-oxopy|:rohdmal- .
. yl. R; and R, may also together. forma portion o of a carbocyclic:or heterocyclic ring. 0
40 fused to the benzene ring;. -which rings may be substntuted e.g.. with.one‘or more N
lower alkyl groups.
L When G,-R,, R, or:R;.is substituted amino,. the mtrogqn of the:amino, group
o '-may. be: mono’ o'r &subalt}futed w1th at:least one. of the substituents preférably.
. ‘being''an alkyl, ‘€.g:: -methyl;. - ethyl.or.: isopropyl, or:-an- alkoxy grougf
45 e.g. methoxy.. ~Where: the substxtuent on the - submtuted amino: group is i
. " 'an amino- group or-is.one coritaining further amino: groups, ¢.g. ureido, these
further. aming. ps may be mono- "or. d1- substltuted usually alkyl- .
¢.g. methyl-, su gargtutad -
. Examples of substituted ammo groups mclude methylammo, etnylammo, co
0 dimethylamino, diethylamino,: methyleth lamirio; trimethylammonio, -anilino, - 50
""" benzylamino, N-methylformamido, N-methylacetamido, methanesulphonamido, -
s .N-me Imethanesulpionalmdo, N-methyl-p-toluenesulphonamldo and N-acetyl- :
- :
Examlm;lt;lsy o¥dfused nng systems mclude the following. Unless otherwise - -




30 cycl oal kyl thi o; cycl oal kenylthio; arlthio, e.g. phenylthio;
al kyl sul phonyl, e.g. 30 nesyl; al kyl sul phinyl, e.g. methyl sul phinyl;
acyl e.g. acetyl and propionyl; substituted acyl, especially haloacyl, e.g.

trifluoroacetyl; aroyl, e.g. benzoyl; heteroaroyl, e.g. 2-thenoyl; hydroxy;
mer capt o; carbonyl; thiocarbanoyl; sul phanoyl; substltuted sulphanDyI e.g.

di al kyl sul phanoyl, especially 35 - drnethylsulphanyl and

.di et hyl sul phanyl ; substituted and unsubstituted: = .- 35 heterocyclic
rings, e.g. 2-, 3- and 4—pyr|dyl " pi peridino, nnrpholrno t hi anmor phol i no,
pyrgeﬁ n-.1- yI pyrrolldrn 1hﬁWﬁ9blyl 2-thienyl, 2-thiazol $l, 2-
oxopizpert SEN "[g-rﬁ Kyl Elet esand -

2- 0XQPYI T O HIEB sitio (mn?ﬁ;ﬁof .iéf h% al!'da%laz ﬁpﬁa{l psm a porty on “of
a Ca\BOCyCIpbﬁhdﬂ)O it tHRI6@E Y| 7ipdsition (i tlﬂé)case ofthef ueadtblceclgaemgene r whi ch
wings may bystemshJhe first four Oet@le syiterns ase patieulprby prefersodr  al kyl grou en G
[err] or [err] is substrtuted antno the nitrogen of the anmino group nay be

mono @r di substituted, ) Ieast on he substituents pref&rably
bei ng an al kyl, .e.g. nelNeyts hyl - i yl, or . an alkox
met hoxy. Waere. the substltuent on: the substltuted ami no- gro _ _
45 an amino-group or:is-one contarnrng further am:no groups ¥4 _urerdo,
these furthei anino! gro. l"'” ¥ ,j)gor d|'_subst|tu A, usually
al kyl-, e.d. nmethyl-. s&bsidAuted. Ex es;-df. substi.tuted am no- groups
incl ude nethylantno ethylantno dlnethylantno di et hyl-ani no,

et hyl et hyl:anmino; trlnethylannnnro anrllno ‘bénzyl am no,
_N-net hyl for mami.do, N netjaylace ani do, . ' *3Iphonanldo :

N- met.hy| met hanesul phonamg
N, N'-di et hyl-hydrazi no,
fol1ow ng. ~Unl €ss othermrse" <1 480,591
shown, these are ‘attched. to the 2-nitrogen. of the phthalazrne ring at
'erther the 5 or- the 6. | ' i n.®he case: ofy 9 nenber ed bi cyclic .ring
systems and usually t @‘, at” &o’r the -7 -position (in the

$$nethyl ‘3f*nesulphonan1do and N—acetyl
| es: of fused%rtng systens |nclude the
. r 3 -

case of the10- nenber" 14® syste The_frret“four of these
systenms are partlcularly preferred R{.err] 43 T _
1 480,.591

10 o




[err] and [err] are the sanme or different and are hydrogen or al kyl of one
to 4 carbon atons e.g. nethyl. Especially preferrd systens are the
following: [err] 5 [err] is preferably hydrogen. [err] is

preferably other than hydrogen. R may be 5 alkyl of, Tor exanplé I t0 7
carbon atons, preferably 1 to 3 carbon atons and especially nethyl or.

ethyl. It is generally prefgerred however that' R is hydrogen except when one.
or nore of - [err] and | L& a substituted or unsubstltuted amno 10 . _

] is preferably an al kyl

group. Qis usyally ut when |t | Sy 4d

group, e. g. ) ; tor_farm nn nr mmq _for i\_/
exanplle 10 al kyl oﬂydl.kljdqnd&.wmthyamhydrdnf&r@t aud\m mr@&ymmbfonam '
6-i ndanyl nay-:be &A™ %m”( |ﬂ:%r‘eferabl K Preferab y, n.isg I or ‘2‘_?-
and nost preferably 17 pf‘ﬂ agﬁ“@?'% N

%I y in the 7-position. ™
Particularly preferred group X _ 't yl, et hyl - and 15
met hoxy, -as wel | -as i sopropyl Jlorl ne  dal. an E o
15 A partlcul arly.preferred group of . conpol. ds are- thos% |n WhICh [err]
hydrogen, n'$s.1 andg rhax S, 0X gen
[err] is hydrogen -alkgl ?&bﬁff&l} . eﬁ’%b bl%dl;s”ﬁ lyéﬁéé gﬂ
t oget her forma -p-oFﬂPFQﬂilyoietlarl oeetbylokt erally aﬂ,ga, r| ng

wubmnm agigg oup of

as well :as salts tgﬁﬁ 51 or more of
.4, pivalyl gy@r:agé’ M”wzﬁkgmm

conpounds' ar #0't hos gjh 1 G y@g
i sopropyl or. net hoaigylayal' wlokya _
rahly, inisdros 2cand pmtrp}efaahly . &rwhick cagget her

trifluoronethyl, ¥ -8
with the, benzene T ﬁ 1
1, 2, 3- benzot Hi-adi aﬂi&ho - Jf.

hed. arebenzo S-yl,
2, 3. benzot 1§ ad adebowy 1wl s wwguﬁ§%§ﬁ3 g o ;]-‘Eaﬁ'ﬁt“&’lhéﬁ‘yi‘«*ﬂds
net hy er- 'S TobdrT 0 compoun s ‘are hich
25 The " preferred cHiSmgEma, 'd‘Pd '!?\f P“ Qriggartiony, 2 s m " ‘I:lldRs 0CESS.
whi ch conpri ses thﬁ‘eté‘g m £ Ak S
formula-111 ¥err]  or Epevintly: pt'df&fea [ 'dd"‘at@rtﬁosﬁgn whigh iPus! v
defined with a co _ axme.mh .oethu.l.laoﬂrdmyho me"xymd/\hhenhk (beZy f‘ and

[err] are as previ % ;
dr 2-%5 motluazol-S- A

and Y i.s the anion, ‘{E‘%Q{ﬁ ‘ﬂ'ﬁ'yfgr oduct

from(a) wt# a mIV.U-duwlw mmo : ¢y tTeatt ng I 18 T Productys
from(b) with an alk 'B‘?F Qetheflmeh@lwemasbye at;pltcd by. atprazesst 0 g| ve

a COWPO.HUd 9f | f or ntl i?lﬁgyacu:gég apgsthol- -sulphomc acid of formula III -

ora salt thereof in. whxch G and n are as prewously def‘ ned w:th a compound of 30

formula Illa
uz*v' -

_ -mwlnch R,,R.andR,areas ewousl defi d, R '
or chlorine and Y is the. amogr of a ml}tlleralm:cld, 28 hydrogen, 1odme, bromme = :
(b)) tt;'eeatms ttlllle produ:ttffrom (8) wxutlh a nukld ‘base, . 35
- ating the product from (b) with an alkali o
acld}cauon to glve a compound of formula v, -mofal hydromde, followed by o

35

: o (d) if deslred modifying at least one of the grou G Ry, R, or Ry and/of, if R,
40 s lodme, bromme or chlylnne, converting it to hydrg;en, ax’ld/l})‘r con:rertmg El:el}E 40
acetic acid group to a odydroxy'.ethyl groug '
(¢) treating the product from “ic) or (d) with an aqueous acid or an alcoholic
acid to nge a compound of formula II in which R is ydrogen and X is oxygen,

. glts 4rs:lrfp‘ltfeﬁl a3cid of -

romp @ Q!lddh chl oi ne-

8 .'



(d) if desired, nodif ng at |east one of the groups G [err] or [err]
and/or, if Ris iodine, bromne or chlorine, converting it to hydrogen,
and/ or converting the 1- 40 acetic acid group to a hydroxyethyl group, (e)

- or . -of t:h

treatTng the product from (c) or (d) with anaqueous acid or an al coholic
acid to give a corrpound of formula Il in which Ris hydrogen and '
oxygen, - 5¢ L 1:480,591 (f) in.the £€8¢ when
[err] is iodine, bronine-ar= chI orine, converting it ‘to hydrogen,™7) if
desired, nodifying at Ieast one of the gr oups. Q X, Z, G R [err] or
' [err\LAsn t he product obtained frdrﬂw,&l or..(f), .and_ (h) i.f_des w -formng
a phou TTEHCEUTT C || accept abl le ani c.-base of
any_ ctmpou Hhe gasg W 15& emeéz H}Tg{‘g} ?ﬁg’gﬁ%egnv%g!tnéafmgys be.carried
out” ™ the nf@sifﬂ?moiﬂyw;atfeﬂdtoﬂa(' 1 aouﬂsQ&K.Z,Kbl{ &,rﬂ.ogkoup i s. hal ogen
it may in mahepmdms’ tabed&env(e)mre(&- h erhgvé figation of one
Mif dnsh "‘“ glf wln g salt ﬁnlmrﬁJP'faneously “when,
-for |nst anc%rg éps (e) o" Ibmf" Qﬁtiﬁtheorderg’i&nf‘l’yldfsﬂgenatlon st ep.
CSimidlarly, ‘Eainpksiier) the n,tmyls lmlogdnsum inesoms cases,rb @n!eﬂsdétps (dy and (e)
©osinult neouhﬂdyqselieﬁterlmfa f e he lcl b8, group to-a
hydrox@et hyfgvas Bt tq,?%&' f m%ce ﬂ,a édg ot stgpe hydrol ysis of
the 4-"15 . 3’,,%3{‘ bmst Aoe opthe a- hraetllgtmpdothat it is not
necessary taydrcmy thylegrdnhmap c)chm«boutatohesamtlmﬁes@? prolpssaf thedr oceedi ng wi t h

- the nexd ste}iph of ;g‘r)t Jt ﬂge&,g ﬁﬁﬁaﬂr&'ﬁ aregpovel and
lfda ﬂ}zk‘bé nag

-y be prep
~ treat nent §1E hurdltnenmluchreum ynntbebmnménperature

pref erabl'y b;l@ulplmnaq_‘ dhier, ubs;xT,tted 2-oanhtheh 180 by, trpatm edht ai ned by
treatigg theulghirp asif, ok Hegtyebdessiy ta #gq%nf?g lg - salpg e.g.
sodi um chl of& e {0} i% any t eory ‘we beli'eve that
"the reaction- w‘thmtaﬂﬂiingrtg Egehpldaomp thredey Wbélmmhlaathblreqshm@eds by the
fol I owing - s@qmgmgghe ggngo@nds}of formla II procecds by the followmg sequence :

1 480, 591 : _

‘-.u—

.‘.!\

ik Stgé(a) L

25 s

Ry

Step ®
4 “Se@ -

continued

_'Step(t:)

M _.'_S.t.e_p(e)
Cwhen (a) s
_ omnted)




Step (a) is generally carried out at a tenperature below [err], preferably

from-20 to [err], -10 to [err]. The salt is preferably an alkali netal
salt, e.g. the sodiumsalt and Y is preferably . Step (b) is generally
carried out at a tenperature of from-20 to [err], € 0. 5 —16—to

+10C. The m| ase is generally an alkali netal carbonate' or amoni um
5 carbonate -and i s preferably sodi um carbonate. The period of the reaction
mai nly depends on the nature of the substituents in the corrpounds of

formula I'l'l.. Thos rrpounds in which at |east .one of [err] [err]
an el ectron wﬁt hd rng substituent, eg. ljgglsﬂgen and: trifl uororret hyl , .
general ly only requ E%(%ngrt O ——Teacttomrt+re—e—g——1-t6-30 i nuf:
These conpounds i.n %—i cagied opgat tqtnp}ratuubel;iivqoecEﬁreﬁfabiyﬂ‘foid is an
el ectron donating. ﬁ.u[gsd..g.g t ‘ﬂ'e‘ﬁéf"&'!@y acalkalimeetaisalonger ¢~

reaction tinmg, ‘e.g | eSteg(b )n_éh_%rau ied alelaya ¢ ' = ) _

general | y carsf'l ed D "-‘at 0°€. Theamik mpmfiu’;aéﬁk&.?gé{%% >Gilate ﬁ%‘,’ignﬁ,g to g

[err]. The alkali m*’ o ﬂ%’;&s bop 'B"Gd'ﬁmdtﬂ‘ réadtidg maihlye 15
icl/

period of r eact i oncdmi:o@ﬁﬁ(ﬂfﬁ of f°"m“la 1L Those

15 Step (e) i gerﬁ@baitu t,cmrhawemuﬁd &‘iﬂu“idnﬁ éa" n? % ¥a§‘;§‘gof from

20 to [err], pref %&3 :J}l‘é??__ ml!_faﬂd'hgqp cdemundxtinwwé dtle rtThe
gg fon tin 354 gk Pqﬂé)r?llﬁ' alkyl, gencrillp. require aof

is usually a ni nerlé{ % e
reaction is usual [y istep Qas Py T —Ii(?% en the
| &ﬁo&:ﬁe "ﬁﬁal ly

acid is usedyd n comons ‘e‘mT!n tlhuhametal :
anhydrous e. g. hycﬂ” il ? % eeﬁ and | heiro ved ln 1 he al-cohol 45
e.g. nmethanol or e0ir]Gk _ °§' %mer% Kam n'e. ¢fﬁmﬂ0cth Qis

[err]. Oorrpounds 'lmnmmaclld faexsmgbhm;aroacm% lk lation
of the corrp%nds wm l _[Vﬂgeltlwaﬁdlmabdhcah
alkyl 25 = ° es5 i ggpg

"3

"“_'aﬁtvﬂﬂ é‘dh ~include.
di al kyl -sul phat es Comq,. gy

lorif aeid das, Uhlclpnsdpgdhremtam de, gnd

R aﬂ%%p Qbﬁweds‘mhﬁ!]a‘!‘én whi¢h Qs ky| at i on
is preferably carrie ommundsmntm Glenddallysbain met al-
hydr oxi de i pswhi ch Ta%?‘% hplk g eﬁb@al Bt@AMhé

PIBCSUitd:le)laﬂ:alamgt de alkyl
acidifi cation, e. Qimeyl: ﬁ, 'ﬁfégi‘yﬁm;,é‘;ﬁﬁ aﬁ&l% &éﬁ? aélu'l mhatiﬁkk@ﬂ u3|239
C

an al kyI hal i de thsseneaaﬁabiﬁb e = m@ﬂ'e
deri vative- which i ‘PP“E qﬂ;ﬁlgatlbmre a?ﬁrﬁem
hydride, e.g0o 304 nalsl raﬂa atmdom ronedmeudt at a

t enperat ure of, fﬁfdmm( ‘gﬁd naewlhma Pssencemof ..
a solvent, e.g. talamahyﬂ'onfmnam gs fr whi ch X

i's sul phur, it ist® o&T‘f a'hé't@&'!@y ta. 35 suI phur| se the corrp5und inc
which X is @xygengp s %ﬂé’o o Wi _l{s lwsvlnh > it 35 usnall lnecessarynga agent.

for exanple. phospmphuﬁsmgeugé r ﬁ'-ph" horad & ﬁ&p‘ St with 4 out 35for
exanpl e at a terrp@p‘ indugus fof elfamohnﬂ ; o

R ' ﬁ@

ef‘ée nd .of
formia 11 1s.co ﬁdpensam ford ﬁhihm\isﬂt:onl tfdﬁg&ef ree
40 hyd roly%E %fgd 8 can’ then e obtained E:m the sulphunsed esters by o

When R, is a halogen group it is re laced mth hyd
. hydrogenation in conventional manner, for%xample umgyarggflgaiimfg]alr{o?l'
catalyst preferably in the presence of a salt of a weak acid, e. g. sodmm acetate. '
PP amples of modifications to one or more of G, R, & and R; that may be B
s ;:va})r;zd ;:;t l:::ll)lllge :ll:g fo}lti{m whese It{he radicals shown ‘may be examples of G, 45
- , of R, R,, an A particularly u ' o
- reductive alkylatlon ofa mtro or ammo grcsmp, g&amples o¥ wﬁfgglarn;z‘lllzlvﬁ:t:g:ié: a

¢ d, f and g
- _I ' 'cyani'd_e ﬁ’ -CN ) | , | : |
-9 SNo, - —NMe,
- 2P—C H/Pd—C .. =~ 7
~ cwewo .- ‘
& —No, "0 g



acid is required this can then be obtained fromthe sul phurised esters by
40 hydrol ysis.
40 When [err] is a halogen group it is replaced with hydrogen, generally by
" hydrogenation in conventional manner, for exanple using a
pal | adi um charcoal catal yst preferably in the presence of a salt of a weak
~acid, e.g. sodium acetate. Exanples of nodifications to one or nore of G
[err] and [err] that wmay be- 45 carried-out ‘i-nelude the followi ng,
wher.e the radical's shown. miy- be examles of G 45 where appl i cabl e, and of
_[err sand [err] A particularl yl4so,s§|ul nodi fi.cati:on-i-s ¢geductivd al kyl ation
of ‘a ||| tTo o dm Mo group; _ eXanpr €s_of vvm chare shown under ¢, d, f and g.
_a) ,’gr \ - Met%ﬂ rr] 0,591 [-err] 1n. sonme-cases fused
ri ngs may B o'b]tqaf ned by SUg®gD! € m)dl'f' ’l on of [err] ‘and [err) so that
<they cycli se to formthe fused r| ng Exarrpl es’ of such reactl ons@rcl ude
15 the fol ng Lerr] HEHO ' 1, 480, 591
[err] The. onve B on of oeTy TN V\E'W‘”le COC]—I to those in which Qis
<10 [err] may be .carried-out . by var:i ous procedures V\hen Ris alkyl, the
conpound - VA $E2Q r el o FuE xed anhydride elg. by reacting vvrth an
. ‘ester of a. haI of fc ac?d BolféGal I'y ethyl chloroformate, in:.the presence of
a tertiary anine triethyl anine.. The mi xed" anhydrl de ‘i's -then reduced
‘with, for mxampl-gﬁlged-mmb yeh(Mquue Ven ‘fhe group in the 4-position of
“t he pht hal azi ne nucleus is a : hydroxy or - rrercapto group-it may be
first necessaryﬁs&,czprq‘ G Me;so,be']‘(ﬂ{ m.carryl ng 15 - out this procedure,
‘e.g. by acy] at%6n,usi usua aGey y Lion, of by treat ment ‘Wi th. an agent such
as benzyl chlorofornate to. form tﬁ B?e %yl oxycar bonyl oxy
D ““2 __Q!‘_"ol/"i. -0R'

DN (pe or Et)
. S}ROH IR
K). Ny .J.".‘._“ﬂtﬂ!‘.’l.. -NHNHz
: ) S_mClz
N ) —Niy At NHCOMe L‘J.-u'(ue)cou';.

-Niy | FRCHO ~N=CHPh HoPL NHCH PR
10 n - Pheochy SO0t - NHS0, CHy COPR _3 S T A

b)- s _.ZQL.- ~soR M0z _ so,n
| (R-Me or Et)

" . .'qom_kyl'-iﬂ_'_'_é_. .-cir(qu)Arkgr '

oo . M0 T Meo

15 - : In some cases fused nngs may be obtamed by suitable modlficatlon of R, and DL
tl:;‘ stq ll:;xat they cyclise to form the fused nng Examples of such.reactions include 15
e fo owmg _ Lo '

Ll -Q-uumrz —O—N"N",;‘c“z"" -l

e

‘“ ¢ a'-ndn"-alkyl



conpound. The protecting group can then be r
e.g. by hyrolysis in the case of the acetyl

enoved by conventional neans,
group or hydrogenation in the

case of 5 the benzyl oxycarbonyl group. Alternatively when Ris
hydrogen or alkyl, acids 5 may be converted to the correspondi ng acid
chloride, e.g. by reaction with thionyl chloride, which can then be
reduced, for exanple ng lithiumalumniumtri-t- butoxy hydride. Wen
converting conpounds N&# whi ch the'group'in the 4-position of the .

pht hal azi ne npgleus-is a sul phonate, i ounds of formuka 1V, the 10

procedure USeg-—s«g

Iy educti‘on of the mixed .

..II\/ThPfOI‘I‘YHTIOF!‘é_QT
anhydri de. ' ' may be
wi th organic or ingye
obt ai ned by treatrng ans -

acylating agent e.qg.: acetyl chIorrde or ace

15 I f desired, conpounds |,5]l V\Inrch Qrs [err

conventional manner) t ‘!
d fyse

inwhich Qis [err] my y
conmpounds in which Q |§mfft}ior ‘sal ts of suc
of -

w ll thus be apprecrated that conpoundsi

20 by :a process in which np und m
Arsthe group Q ad’pre ,ﬁ)

25 the group G.as (pmeVi ously de ifed o
is aryl;

- T.is the 25 group XZ as prevrously
Z are as previ ously) def |srls_.t @'- g m)dlfy at®

groups A [err],: . X or Z to gfFve g nov
Exanpl es of groups convertrble to Q i ncl ude
30 oxi.di sed to give cyano ofr-.
hydrol ysed 30 to give CTOOH! &l | be appr
conpounds of the |nvent|on possess an asymre
ordinarily present inthe formof a racemn c
racemat es may-Sbe cgyri e,,,,py_g Nics@nal
opticall'y active stercoi er's for art. of.
therapeutrc activity of conpounds of theinv
various species, by -ad g the drug t
amount of sodium. ons i Mg excreted.
expressed-as 40 nlllteqU|vaIents of sodlum

anrnal) In rats, the d 40 -
W O

Glgczrol

. The conversion of compounds in
CH,0OH may be carried out by various

: ‘may be . converted to.a mixed anhygnde

haloformic acid, usually ethyl chloroformate,

e.g. tricthylamine. The mixed anhydride is then duced _
borohydn%e ‘When the. .group mythe 4-positi reduced with, for example, sodium

. hydroxy or mercapto group it may be ﬁrst ne

15

A

obt ai ned by reacting’the: acrds
Iated derivatives- nay ‘be e
IS hydrogen W than. :
tic 15 ~anhydri.de.

" may -be oxidised, in -

nich Ois:COOH. . Also conpounds
nvent’i onal - manner, 'to: glve .
h conpounds. 20.. ' It -
the invention: nay ‘be prepared
l.a'VI or Vla or [err] ‘in which.
--gr oup: convertible to Q 01.is
r.a‘group convertrble to G Ar,
defined, or is [err] ‘and. R’ and
‘I'east - one of the

el . conpound of . the’ i nvention.
an al dehyde. group whi ch, my be
‘car banoyl group whi ch. -may be
eci ated that, since the ,
tric. carbon. atont they are:

ni xture. The resolution of such
35 means .and t he separ atsed
t he  present 35 |nvent|on The
ention can be assessed in .

0. the ani mal and- neasuring the
after a given tine (usually - -
|ons/kg of body wei ght of . the

whlch Q is: COOH to those m whlch Q is
srocédures. When R is alkyl the compound

10
e.g. by reacting with ‘an ester of a

m the presence of a: tertiary amine,

on of the phthalazme nucleus is a

cessary to protect it before carrying 15



was adm ni stered orally in suspension in distilled water containing 0.25%
hydr oxyet hyl cel lul ose and the anmount of sodiumions in the urine was
conpared with the amount in control rats given the sane amobunt of liquid

w thout any drug. In this test
4- hydr oxy- 7- net hyl - 2- (3 met hyl t hi ophennyl ) -1, 2- dlhydrophthala2|ne-1- 45 |

~acetic acid (or'inits "keto" form _ > l
7- met hyl - 2- ( 3- nethylthlophenyl) 4ox01234- 45 . ' @ oo
t et rahydr opht hal azi ne- 1- aceti c. aci d) pronoted sodi umion | 0ss had a
pot e\ﬂve‘y9 based on sod| um i on di ureﬂa%-;spfet.ter than t hat of frusem @e The -

| conpousds—ray : ' B arple—=or al | y,
".recta_:l y or° "',{moabhs MmmylynonThd:yapaimmnwﬂoaage rate varies

i nt &8 - f%“‘lﬁlthen beazyl ?} élol?)bl’ldl ti:on:bei ng
"t reat ed, b :'35 tlle &Eﬂeaﬁa eﬁﬁu se 5f U- 0 1-100
] I kb / daytis bos ylomctrbdmgrdilp._.._yANﬁ_ ...liati\{i_l @ rrﬂkyl. aédd). 3 5. t0 500

’ for of # ] iced, for example using lithium aluminium tri-¢-

- ) 480 591 e A aﬁlp oundg in whicht °h&;ot§¥'“‘h°f3ﬁ%l{f;‘r ably

. f or.nuiit ed m‘sceﬂheno@suzqneraﬂ thpcﬁornnnmd\ml i thized dnhydridel i ve 10onpound
~.in associ atl; ol ralts ¢f Wc‘ﬂh'&ﬂfmqeé&vf@m&‘m@ Mtbprspmeorpm;m i on of

conposi ti ons" ?élrorcg;& latel cag(r“g{m;grmﬂ?% @%@%% ﬂ,&t crogﬁ,b% inrnese-

. _conposi t j-onshigh azf_ﬁr l-qgemmithaann niiride ordem@ind of the

3 Qﬂd&@! lpmibewabth)onﬂl 1 ny.-2 g

" invent? on ) _ _conposi tions: j of the.invention are conpasitions
.for oral. adgiat$ outdacn ¥ %@{& d’Gﬁll’El’l!q isapve ceuti cal

- forms f_-o-r 40 Th convén om 3‘% 8 capsul es,

. lozenges, p@\mléOGH arfs aschemn iUl e; syrups an aqueous and oily

supen$i ons. . THewillthysbe appreciated that ¢ compoupds|of the inention mpabeaprepaned)f t 8se
.. conpositi on¥ &PReHH I W ‘mbfﬂm@“ﬁf’fqgﬁg“hwﬁbf Iashar maci st''s art. Thus in the
*-preparation of .tablets, ‘typical excigia@ts include disintegrating agents,
e.g. maize starch and Iubrlcat n 3-S5 €. 0. _magnesi um stearate. In the
preparation of capsul es, standa JA g8 i N capﬂll es may. be used contai ni ng
the active i ngredl ent al one. or adni xed with.a diluent. The liquid 15
conposi ti ons may conprise as excipigpts water and sucrose to provide
syrups, water, dispersing agents anq, S s'pendl ng agents,. e.g. sodium
‘tar. boxymet hyl - cell'ul.ose to pI’OVI ’ Jeous suspensionsand a non-toxic oil,
e.g. a vegetable oil such as a?"ac'h and a['suspendl ng agent to provide
. .oily suspens| ons Ocher COI’l’pOSItIOI’le of the "invention are conpositions
~for rectal Nixstrat i t hese .a

ntional- :
oo e (A AN RIS AR oger
supposi torlgwu edlor i§ 8001 and R and Z are as previous defined;

is treated to modlfy at least one of the groups A, G;, Ar,, R, , TorZto nge a
novel compound of the invention. ’ ‘
" Examples of grou ﬁs convertible to Q include an aldehide group whichmaybe .-
- 30 oxidised é&g)tl\_rle COOHor a eyano or carbamoy. group w. ich may be hydrolysed .30
to give
It will be agprecxated that, since the compounds of the invention possess an
asymmetric carbon atom, they are ordinarily present in the form of a racemic
o mixture. The resolution of such racemates’ may be’ carried ‘out by conventional -
35 means and the separated optxcally actlve stereolsomers form part of the present .35
' invention. -
" "The therapeutlc activity of compounds of the invention can be assessed in
various species, by administering the drug to the animal and measuring the amount
of sodium ions in-the urine. excreted after ‘a. ﬁlven time (uspally expressed as _
¢ 40 milliequivalents of sodium 1ons/kg of body weight of the animal). In rats, the drug 40
_ ' was administered orally in_suspension in_distilled ‘water _containing " 0.257,
hydroxyethyl cellulose and the amount of sodium ions in the urine was compared
with the amount in control rats given the same amount of liquid without any drug.
.. .In this test: 4-hydroxy-7-methyl-2-(3-methylth1 3phen 1)-1,2-dihydrophthalazine-1- '
45 " acetic acid (or in its “keto™ form, 7-methyl-2-( ylthiophenyl)-4-oxo-1,2,3,4- 45
tetrahydrophthalazine-1-acetic acid) promoted sodium ion loss and had apotency = .
‘based on sodium ion diuresis better than that of frusemide.
-Theé compounds may be. administered’in conventional manner for example,
; orally, rectally or parenterally, preferably orally. The optimum dosage rate varies
50 - inter alia ‘with  the route of administration an the condition being treated, but 50
normally lies within the ranige 0.003—100, e.g: 0.1—100 mg./kg./day. The unit ‘dose - o
- may vary from 0.1 mg.—500 mg., ¢.g. 3 mg. to 500 mg.; for oral administration the
dosage rate is preferably 0 1 mg.—2 g eg. 3 mg-—2 g. per subject perday. - i



pol yet hyl ene gl ycol bases. Conpositions for parenteral administration are
the conventional pharmaceutical fornms for such adm nistration, for exanple
a sterile solution of the 25 sodiumsalt in water.

25 In sonme fornulations it may be beneficial to use the conpoundsS of tnhe
invention in the formof particles of very small size, such as for exanple,
as obtained by fluid engggy mlling, e.g. mcronizing. The active.conpounds
may be m xed with or uﬁm conjunction-with other 30 t her apeutic o
agents, for exarrpl e ot diureti.c agents, especi aIIy t hose which 30 -~
reduce potassilmion excretion e.g. anmi I o“gdggl spi ronol act one or ) \TU/
trianterene; "and antrh ertenslv.e QA0ENTS suul db IHb DT , HrEteH~€

neur one . bl ocki hg- Y Gl o ot Teiragbly. fc nds, '
may additional |y or phiri H(:P lﬁet%%%g _“me mﬁ. pi% ﬂﬁﬁmﬁﬂtw h a
pot assi.um sal t sucmaaete&!iadlmnlsmttoasrhesenq_._’ aditiofiCprefefablycddnRmeED. EXGMRS By

pot assi um | ossst hat- Wright of . 35. of. the diuretic cdrrpound

Gener al | y t he pot asSisuiaisien ﬁ’ﬁé'ﬁ%f?ﬁvﬂaw E"mgfﬂfﬁ'?orgff‘ e

illustrated in t he: ﬁdrhinm"",'

glﬂ._ﬂ

ffmm;s@eulss Wdoes i siums. 'nieleﬁvipleﬂs 3 _
a[)g by W,?I ggts apgeﬁg e preparail o_mposmons are the excnplents ‘of the 10 -
abbrevi at Thus. in t'E tion of tablets, typical excipients include .~ = -
1,2,3,4-tet rahydrop ﬁﬁhé‘ t‘s?@?t zlnggﬁél and lubncatl nts, e.g. magnesitim
40 "TPAE" = 1, 2, 3, 4 steartite alnyth psules may .be used

1, 2- di' hydr Ophiglal az pw@mryn&@@[ aqgvgmdiemﬂgne or adnuxed w1th a.diluent,” The liquid

1, 2- di'hydr ophthal azg ,'ggg;,g by m mm&l‘d HeEQse By 0?3 etgffs Thé

product s of the exaihibe GOHEAauishehibgiesion ShS oo o Lo oyl |

Exanpl e 1. 6- Br ono- fucha htahlmkm(ddﬂgtys gaghile_, mﬁaeﬁilyviu nsiods.t N St rr| ng,

to concentratgg sul gj‘ii "a‘iﬂ“l!’“‘ |e lhb E@%ﬁ - E&gwomwlwmﬁgr ereotat
it

solidified, it was M‘,ﬂ an &gﬁr e e cini fozms, for_suchyt o 20
(250 m:.) was" addedp&lﬁhthylene gly aielile m'xture

irred and 1 | Y“"“"a rSodl um

chl oride .(40 was, cdefepbsitions hior ~ pa¥edtedal 1 edmdnisiirdtions take rthegcorveionakt ure - -

al | owed tg) St 2 21 ovgmt‘% ‘"#'(fg{fgsrl%frf“th%%ﬂmfmewﬂwmﬂmlmofw lected
ur. afn

2 .
was shed with- sat mbrfb{hﬁlleftxggsolt Thay) be ﬁl'.rnbﬁgal 3'?1 ﬂfetdo gﬁm% 3
boi | i mg absol ute. etinmmbn uil'tlxe ibm roapﬁrtﬂtho v aﬂprat e

and the residue stiPht# nswo hours The, mxture 55

was filtered j@avi Nges ﬁ%ﬁ‘. Pgﬂ?ﬂmz % "'Fz\i’r‘g’ Joi %g:i ptheron (6,3
g.) of- B85 this V\B.Sred\hc‘é ass lbﬁle%?dtﬁ té r : _Th_'
was thenadded sl o h!mrtalsmaggmfmrl;hn hquﬁ% mang a,102:511':;:9 6 eglg.. S
i ce-col d agueous s rﬂa) (}l %} %% SR
ol utton of rod 1 f?’m S e o S QAR S o g
acid (8 m . ) and Waifethe dlﬁﬁtm‘no the ]potassmm salt is enterically coated. _

: -The mventlon 1s lllustrated in the fol

owing Examples in which “parts” and .
“percentages” are by welght unless othemse stated. In the examples the followmg :
abbrewatlons are used: _ . B '

.40 “TPA” = 12 34-tetrah drophthalazme-l-acetlc acid . N 40
. U “TPAE” = 12 34-tettahydrophthalazme- -acetate T - e
“DPA” =1, 2-d1h¥ldrophthalazme- -acetic acid -
“DPAE” = 1,2-di lliydro phthalazine-1-acetate. -
. “IMS”_ = Industn methylated spmts s

45 The products of the examples gave satxsfactory elemental analyses R - 45

' "Example 1. :
6-Bromo-2-na hthol (44 g) was added portnonwnse, w1th stxmng, to -
- . concentrated sulphuric acid, cooled to 0°C. When the mixture had solidified, it
e ‘was allowed to stand overn:fht ‘at room temperature. Water (250 ml.) was added )
30- © .and the. mixture -stirred and filtered. Sodium chloride (40 g.) was added to the 50
.- filtrate with stirring, the mixture allowed to stand overnight and then filtered. The - .
~ solid which was collected was washed with saturated brine (350 ml.), dried, and
. extracted with boiling absolute - ethanol.. The extract was filtered, the ethanol e
~ evaporated and the residue stirred with ether (500 ml.) for two hours, The mixture -
5 was filtered leaving sodium 6-bromo-2-naphthol-1-sulphonate, A portion (6.3 g.) of 55
o this was dissolved in water (250 ml.) filtered and.cooled. This was then added
.~ :slowly:to a dlazomum salt, obtained by slowly. adding ice-cold" aqueous sodium
© | nitrite {(1.7g.in 5 ml. water) to a cooled solutionof m-trifluoromethylaniline (3.22 -
P "~ g.) in concentrated h_ydrochlonc acid (8 ml.) and -water (30 ml.). A yellow _
60 precipitate formed:which was filtered off, washed with cold saturated brine (250 60 -
‘'ml.) and made into & paste with cold water (100 ml.). The paste. was cooled to 0°C.
and sodium carbonate (6 g.) added with stirring. After 14 mins. cold aqueous



- sol.ution ref

precipitate formed which was filtered off, washed with cold saturated brine
(250 mM.) and made into a paste with cold water (100 m.). The paste was
cooled to [err] and sodium carbonate (6 g.) added with stirring. After
[err] m ns. cold aqueous 1, 480,591 11
sodi um hydroxide (12 g. in 30 mMl. water) was added and after red solution
had forned, the m xture . was stirred-on an ice,bath for 3 ho nd then at
room tenperature overnight . :The mixture was acidified to pk wi'th
congentrated . -hydrochl oric acid and.then broughtito pH 8 w sat ur at ed
aque\)ﬂﬂ sodium5 . car bonate The,4:o,5911ure was fil-tered.and theyfiltrate
acidifTed 1o pH L. ._nce tea nyarocnlorrc aC|a wmuu STTTring. The
sol fid was f|§£§},‘_

lz’%}fgﬂ%m an dand the
wﬁ, g GH pil 2183 @&ﬁ.«% ;4d hydrochloric

acid (15 ™ h)!dmdﬂomda:baﬂandmten rbrm.tgllr&p pHS brsatmcddedmedubemﬁmhl dfiltered
of f and reCI"gr P! ‘fl X WgS _tife dified .0 pH 1W1tbf acetic acid

¢ she &
and water t g RS ring., ‘hﬁﬁ y gﬂ 10
sDPA, 1p. 2171a{hﬁ‘.hm ecsm PAteSh 'ﬁr 'ri cid rsldiﬂ)“ﬁﬁadﬁéﬂ”ﬂ{e i descrl bed in
- Exanpl, _ @_qolabt%hdﬁm sﬂqﬁped)q‘wmaﬂﬂb? hhﬁmireand aniline,
- the cdl resp | LS 1O BIve T ‘1‘3‘4'1‘?“” Hddriflepsomethyiphear])-ar e et out in
Table: 1. dn’ soffe ‘caseS the’ dil'Uted reaction:. 15 mxture from the

sul phonatlon of the_2-napht hol: Examplesa,l-asron of: the crude’ sodi um napht hol
sul phonat e~ wa&"aﬂ@lk?t tp. atﬁ » Examples biibere b gbtained ﬁwmhout :
purifijgati o&m m ﬁJ ta "&E;%Eg?fﬂf?‘# | es fromthe
~final aceti ﬁ‘niyﬁﬁﬂe onﬁhesu[ =y adphttol oFa s sBole
sol vent, usmwﬂtl;pl Zkﬁlphonateewme acl&ddm&qﬂ&odhzdhmih san hyldﬁageztthaﬁr bonate. The
product wasPt' E’ﬁ“‘?‘b BJeme gpse b &embbe‘g?:ldl fication.

_ igcl ere removed by partltxon'?mween a wai er 1m b
- ethe ueous sodium hydro%en carbonate. The prod t yas
from the aqueous phase by a01d1 1cauon S i e




14 1, 480, 591
[err] 15 1, 480, 591
15 Exanples 38-47. In a simlar manner as described in Exanple 1 starting

from 1, 2,3- benzothiadiazol -5-ylam ne and the appropriate naphthol, the

aci ds set out in Tabl e were obtained. TABLE Il [err] Conpounds obtained
Ex. No. 7~ 2- Naphtho err] [err] [err] - m p. [err] 38
6- met hyl H . H 234 39 6-¢hloro H.

I o%,¥233 40 6-fluoro H .F ’ “H o
254-255 41 - 71¥luoro . "F_ ~H - 148051 H = = . 274- 275 42 'h/
6-isopropyl -~ - H [err] TH . 230 23T A3 5, e-armettiyt————H

- Me 7. 1210-212 44 6-t - butyI o H T Butt o H i
232-234 45 6-ethyl = .o H B s H . 23504600 0 e
7-chloro d. . H. H.. 26547 & benzoyl. - H
PhCO - H. : 164 166 *Thr S product i s obt- ar ned ‘i-n two. forms havr ng -

different infra-r
product having [
acetate gives a.
Exanpl es 48-50.

lybldlllbaLIUII rom aL,Cl.IL, o.\,ru gr wes

r] 1710 1680 [err], whereas recrystallrsq;ron from et 'yI_

) oduct ha |ng3. rr 0 6 r KBr & .s6).:wl103 -
g 3 E : ?"3? [;!rOQTé rﬁoéi}ct"?dﬁ I-ﬁ

S .

. nnel e -
12 (2.8 ¢g.) was rssol ved i %r@o@ rﬁ)tissaurﬁ hgjrﬁxlﬁeh(GSB & Ln &3] .
of wat er) Di net I_ sul phate |( ). was added and “the m xture. sti r"r’e Bt
roomtenperature ff Lerr] jhqa Thn salution. Wﬁ'i cooled to {err] and -1

acidified vmth C ncentrateai ryd ochloric aci-d. The yel I'ow. preci pltate | o
whi ch 15 ~for s;gsd Glﬂf =anur r:ecmyst:al ki s‘-ed:cirmma m:xt:ure: of .

.Q'
_-é
0.
:"
:

acetic acid and: water 15 (%] _ _ -
: - ) . ) :E: : g ol oL
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o
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2:1) to give 3,7-dinethyl-2-(3-nitrophenyl)-4-oxo-TPA, mp. 217-[err].
Exanple 48). In a simlar manner, the product of Exanple 39 gave
1

E
2-(1, 2, 3-benzot hi a- di azol -5-yl)-7-chl oro- 3-net hyl -4-oxo TPA, m p.
2

(

60-{err], (Exanple 49) and the product of Exanple 36 gave

3,.7-di net hyl - 2 (4-met hyl -3-ni trophenyl)-4-oxo-TPA, 20 mp. 201-[err]
(Exanpl e 50)." EXanpl es 51-56. The product of Exanple 48 (19/4)) was.
esterified by refluxing with nethanol (700 m..) contalnlno &omcent r at ed

sul phuric acid (15 nl.) fof 8 hours, The mixture 25 Qs “évap,orated to
150 mh-d cool ed and poured into 488 er  The solid was: 2&-col’Pected,

_ mashed wi t h-saturated aqueous sodlunthydrogen'carbonate,-fdllomed by wat er,
dried &nd recrystalllsed f rom met hanol to give nethyl 3, 7-di nethyl -2-(3-
n|tro‘ﬁenyl) 4-oxo- TPAE,” m p: 179-[err] (Exanple 51). In a sinmlar. manner
the product of Exanple 38 gave nethyl 2-(1,2,3- 30 :
~benzot hi adi azol - 5-yl-) - 4- hydr oxy-.7- net hyl - DPAE mp. 202 Lerr] (Ekanple 52);

-’30 the prodduft Jof- Exanpl e 39 gave met hyl .
2-(1,2,3- nkotlhi adi azol - 5-yl)-7-chloro-4- ' o e
1,480,591 hylBa®- DPAR @ i Re0R ﬁrh(ﬁxaﬁplg@ @)E E §rq@|ug; of Exanpl e
- 50 gave mefhyrs l?ﬁdlmetg;tyltzi( ne;hy!t & ndtrdphenydl ) 44-bxok TEAE, m p.
c177-[err]. .E( r\ 548 Fh& pnodﬂctﬂot" Eﬁhn@léﬁ?ﬁg&/e&"nﬁhﬂ = :
2- (1, 2-bengo hlazol -5-yl) - 4-hydroxy- 7- net hyl - DPAE, m p. 120-p27C
: (Exan’p|e 5 ).‘ i Ot PP S0Uav e IIEL—”y—l .
- 4- hydr oxy- —Tethyl 2-(4- nethyl 3- n|trophenyl)_DPAE 5 mp. 188-189C
- (Exanpl e’ 5B | GpfanBl eF57 - The Tpridu€t %of IEXEmfPe &8% 1%4 E )=V\/&'s di'ssol ved
|n ||\/S(20_ ) M xed with nall ad iTae har 2d. and
fornaldehng'. .0 nl.) and the m Xxture hydrogenated mnth pyd&ogen (440 m .)
‘Wi t h. shaki Y| oTje D Xaure wasm 3O & It emedz ma@raeu Ade2 =puced
pressure af@llthe resjidue allovwed to stand-to [err]. Wite crystals, which
- formed, wefg|fijtered off, washed with and recrystal lised fromIM and
~dried in VL@I]Q; M Ve Zz.(SNI!:bdu:rrebh)d:amnm- o= @ = omozom
phenyl ) -3, P di -thyl 4- 0X0- TPA mp. 202-Jerr]. 15
Exanpl es_5B- §0. 15 The product of Exanpte
- 51(14 ¢ B g ssolv d as in nethanol (1 I1®8tre) and. h¥progenagg at room
" tenperat gr g {si [ pﬁlﬁm%m%hﬁcﬁm=c aPyst (10% T xt ure was
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(3-am nophenyl) - 3, 7- di et hyl
In a simlar

hydr oxy- 7- met hyl - DPA, m p.

-4- oxo- TPAE, m p. 184-185C Exanpl e 58).
manner the product of Exanple 12 gave 2-(3-am nophenyl) - 4-
[err] (Exanple 59) and the product of Exanple 48

20

20

gave 2-(3-am nophenyl)-3, 7-dimethyT-4-oxo- TPA, mp. 216-[err] (Exanple 60).

Exanpl e 61. A solution of

(11 m.) was 25 o
g)inpyridinerﬂ) The
and poured ontC)fﬂ “wat er. The agueo

gumstirred!$ith 1ight petroleum (b

p-tol uene sul phonyl

us

p Arr]\

chloride (3.1 g.)
added to a solution of the product -of Exanple 58 (5.6
25 m-xture was refluxed for
| r was renoved and the re
ek

The solid Hals ndur-t

1 hour,

cooIed
n

filtered and recrystalllsed fromIMs to gi ve nethyl

phon

This was nixed with sodi um carbonate (3.65 g.),
30 (2.5 m.) and acet.one and.the nixture stirred and refluxed for -
and. t he residue treated. wth a nlxture-

3, 7-di net hyl -'4- oxo- 2- (3- p-t ol uenesu
205-[err].

sul phate

2 hours. The acetone was evaporated
of ethyl acetate and water. The orga
and -evapor ated and the product recry
3, 7- di net hyl - 2- (3- N- et hy| -.p- t ol uenet}
sulphonanldophenyl) 4- oxo-TPAE, mp.
35 and hydrolysed by treatment with
evaporation.. - The residue was diss

and the product filtered, mashed Wit
acetic acid.to 40 gi ve.

3, 7-di net hyl -2- ( 3- N- net hyl - p- t-ol unes
214-{err]. Exanple 62. The product o
gl acial acetic acid (100 m.) for 18
to give-an oil:.which was triturated
recrystallised fronfnethanol to 45
2- (3- acet am dophenyl) - 3, 7- di met hyl -
this was di ssol ved in di oxan. (75. m
the mixture refluxed for 2 hours. It
(1.2"m..) ‘added and refluxed for "a.f
evapor ated and the renmai ni ng gum wgs
di chioronet hane. The 50
hydr ogen :car bonat e -and wat er, dries
recrystalllsed from ethyl acetate o
met hyl <2- [ 3- (N—nethylacetanldo)phegy
The prooduct of :Exanple 62 was hydrgl
described in Exanple 61 to give:

3, 7- dlnethyl 2 [ 3- (N—nethylacetanlﬁo

extragtf
1 Evapor afjed and the reS|due
; _

vel et hyd
-1'4;" D&(O I%ﬁk
Z’SD

Ni ¢ |
5 t

f@ Rrgf L
gols §bdﬂL
ed in wat 4

g

ur The n
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ver wag washed with water,
é se%f%cmll\/s to glve rrethyl

~am.dophenyl-) - TPAE, - m p. 30 ¥,,
-di net hyl -

o~

drie

in pyridine

9

d

(Thi s .was drssolved in | M

m hydroxi de,~

I,

anoBHenyI) 4- 0x0-TPA, .
(11 g.) was refluxed with

i xture was then evaporated
The SO|Id product was

|
p. 224-225C,

| ed

hef 4 hour

o h3neke

vashed

= ey
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9
1
s

e e
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/

S.

“f-ol | oned by
filtered and acidified
ecrystalllsed fron1aqueous

mp. 4

3 - 45 ¢

Um h#crlde (0.6 g.) added and
"and dlnethylsulphate
The mixture was

r and extracted with |
i th aqueous sodium -

3, 7-di -
mp..
H | ar’

[err].

phenyl] 4-

b Z-nébhtho
_ .6-methylth-io

6-chloro

xe<TPA; nlp.
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‘manner to that 55

_228-[err].
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Exanpl e 64. To a cool ed solution of the product of Exanple 48 (5 g.) in dry
tetrahydrofuran (25 m.) and triethylamne (2 m.) was added, dropw se, a
sol ution 17 1, 480, 591

I7 of methyl chloroformate (1.1 m.) in dry tetrahydrofuran (5 m.). The
m xture was stirred at [err] for 30 mns. and then filtered. The filtrate
was added dropwi se with stirring to a solution of sodi um borghydride (1.6
g.) in water. The mixture was stirred for 3 hours and then* idifjed with

hydrochloric acid (2N: 50 m..). The solid 5 was .extra _vvith
di chred®dret hane .and t he ‘ext.ract. vla@ﬁé%! wi th agueous sodium—5 hylk ogen
car bonate dri ed and evapor at eq3 W F, gum which"was .triturated with :

et hef The soljfa whilshmagRarat ngg@smrg al kising fon® M2t hanol to give
-3, 7- *di met hgfnzethihdmid!-s-ylahmdraodmtahgrbbnat@lap@ ol, thre'aum in)TabH oxo- 1, 2,3,4
- tetrahydr W‘b‘hph‘&lﬂ ine; mp. 169 [err] o

Exampl e 65. . _ TABLEI - 10 The product of Exarrpl e 58 (3
- g.) was diazqti . | | ci d. "Aqueous

- §luoroboric 4gcid (42% 24 - m.) mas added -and.-t he yel.llow pfjecipitate of the
* di azoni um f1Jor oborat e was f il fihet®hashed with an ‘ether]met hanol nixture

(4:1)..and t hgn mxed wi t h me . —TY The mxture 15. was heat ed
to [err]. Nrtrogen_ was evol\9'e Yl the ™ drssolved The red sol ution
15 was poured into water (200 m. R and the soI id vvhr ch se ar at ed was
extract ed w tffrcitproformm—Ttr S F1eymn rated and the
resi due recrystgl | Lsed from —-0—g e, : thoxyphenyl) 37-
di met hyl - 4- 04o-NPPAE, 2Ngphthdl20 [eﬁ,r] 859 | G |  mp.(°C) -

Exanpl e 66.’ 38 | 6-methyl- | H. [me - | n20| Ihe p,yaoduct ~of Exanple 58 (1

g.) was di azdtised]and treated withj fluoroborr ~ acid_as ddscribed in
“Exanpl e 65 td ¥ve|¢rtomi azoniful f1 LG obdr alle /\/m ch23tas fill tered,  washed
~ wi'th aqueous [i cgyCObgudd uor obdrig apjd (JO‘V 5] M 534_g56€-dol d met-hanol (10
~m.), an ice:col d yethanoVeth¢r. mxfure (J1:1; O m.) and}ice-cold 25
ether - (10 m .).-41Th 7o d was | drf ed Hn vdcun ahd 2Hed7adddd te an ice-cold
solution 25 jof _ssr car at el £205 |ng,.) I n _f ordacetic acid (6.3
m.). The m 't'u?e has. T ?I uxei r&gr.“ﬂf' m ris, He ol eggdan(&jypoued into wat er
(30 mM.). Thg s48 i §I56@neciyssollvedl i fmdi chl’ om9m=t hams-2and tlhe sol ut ion’
extracted w tjh aqueous .sodi um|hydr oki de’ (2 N; - Thd extract was
treated vith |chdrc )g'[",g‘-“%'li_'l ter¢d "and ?‘ﬁe o H. f| IT?% 2% adidifi ed with
- hydrochl ori c jacdsd -{ bedyr.- The praci pfeate jwag |l teress drr_ ed in 30 vacuo
‘and r-ecrystal I i sed|froma m xftre or- et hyfl ace ate and- I'iight pet rol eum
(b p. 46 . 7-chloro . - Cl . e 26 :

41 6-benzoyl B _.Phéo " 164—166

L Thxs product is obtamed in two forms, having dlfferent mfra-red spectra.
.. Recrystallisation from acetic acid gives a product having v,,, 1710, 1680 cm™,

. whelre(alg Brecéyst)alhsatlon from ethyl acctate glves a product’ havmg Desia 1700, 1635 :

em” r disc

10 Examples 48—>50. - 10
: . The product of Exam le 12 (2.8 g.) was dissolved. in aqueous: potassmm ' :
hydroxide (6.3 g. in 63 ml. o water) Dimethyl sul_%mte S3 .2 g.) was added and the
- mixture stirred at room temperature for ¢ hour. The solution was cooled to 0°C
. and acidified with conceéntrated hydrochloric acid. The yellow precipitate, which :';-
15 formed, was filtered off and recrystallised from a mixture of acetic acid and water = 15
&23)3. t(l) 4g81)ve 3 7-d1methyl-2-(3-mtrophenyl)-4-oxo-TPA m.p. 217—219°C
S mple
ow - In a similar marner, the product of ‘Example 39 gave 2-(1 2 3-benzoth1a-
- d1azol-5-y t)-‘7-chloro-3-methyl-4-oxo TPA, m.p. 2 261°C, (Example 49)andthe .-
20 . product of Example 36 gave 3 7-dlmethyl-2-(§-methyl-3-mtrophenyl)-4-oxo-TPA 20
m.p. 201--202°C (Example 50) o . . o '

' Exam les 51—56
The product of Example 4819 g. ) was esterified by reﬂuxmg with methanol
(700 ml.) containing concentrated sulphuric acid (15 ml. ) for 6 hours. The mixture o
25 was evaé)orated to-150 ml., ¢ooled and poured into ice-water. The solid-was 25
collected, washed with saturated aqueous sodium hydrogen carbonate, followed
by water, dried and recr%stalhsed from methanol to give methyl 3 7-dlmethyl-2-(3-
nitrophenyl)-4-oxo-TPAE, m.p. 179—180°C (Example 51).
In a similar manner the ?roduct of Example 38 gave methyl 2-(1 2 3-,
30 benzothiadiazol-5-yl)-4-hydroxy-7-methyl-DPAE, m.p. 202—3°C (Example 52); 30 S
the product of Example 39 gave methyl 2-(1,2,3- benzoth1ad1azol-5-y1)-7—c loro-4- - N



60-80C) to ive 2-(3-hydroxyphenyl) -3, 7-dinet hyl - 4- oxo- TPA,  mp. _
150- 15)20C. Egarrpl e 6(7. 35 In a simlar nmanner to that described in
Exanpl e 48 but replacing the 35 dinet hyI sul phate with diethyl sul phate,

t he product of Exanple 12 gave 3-€ethyl- |
met hSI 2-(3-nitrophenyl ) - 4- oxo- TPA, mp 232-[err]. Exanple 68. The product

of Exanple 12 (I .g.) m xed with acetic anhydride (5 nl:) and ‘40 t
m'xturgpheat ed on am bath for 1 hour. Excgss acet’i c, angydrr[gel vva;'s1t 40
educed ressure and t i due triturated-w ig _
Sg?fg{gh?nd(u%?r . : -_ o viell o gﬁrsﬁd which was recryst al i s__e_d\./
froma nixture of - ZO-p‘ERT(D( bs thé@rc[d&étro})gxgngble 50 ave

gi ve' 4- acet oxy- 7- nﬁ( dlewmdguc of@rﬂamw %PAng ,eﬂ I)F .51 ﬂ;

Exanpl e 69. droxy-7-methyl-DPAE p. 120—-1
(1.5 g.) di ssb vedExampley ﬁe? ym’q -mtliﬁ DPAE s
pent asul phi de (0. 88-PgI88—IRC (Faample 50) e bor I ed under refI ux for our nd

filtered. The filtrate was ‘evapor at ed uced pressure and. the . I
residue recrystal | i serhebfodiktiof BXemplafs d?vedﬁpmi b i:%ldn'ﬁ} v{hﬁl met hy

3, 7-di methyl y2- ECPaﬂ ‘@“ﬂhﬂﬂ@bﬂ@% ammrmy /,,, Qhd

50 Exanpl e i E w&:&oﬁ ‘“W (])Thes?dtuteg%rgg sodpum
nitrite and hydroq# pr\i/ﬁt [o als, )" andagd tge
red precipitate caérgstdllised -;ﬁ ej_(m it rie
and added to 55° Ph‘!?é)x%\% Ylpﬁmﬂ?drmﬂﬂz-azmm The mxture was

heated at -fers] -until gas 55 evol Ut'%%n RES cool ed poured into vvater
and the solid producaue pralidt®s Eghplesi ? fm&’?éd%hﬁﬂgh{n% X Pl sed !>
from aqueous | M5 t!ﬁl genated a 10%; [err] :

18 , ! lxture wa;_ 31!_;ered and the ﬁ"li’.tp ta',ls;L mthy
s o, ol e R R it
napht hol and aro roxya yl-DPrE, nnp.i e

TABLE 111 [err] - BWGWWWﬂém@wl4-oxo-TPA m.p. 216—217°C(E pe60)

* Example 61.
' A solutlon of p-toluene sulphon 1 chlorlde 3.1 g) in pyndme (ll ml) was . .
25 . added to a solution of the product of Exam gle 58 (5.6 g.) in pyridine (33 mlL). The 25
: -mlxture was refluxed for 1 hour, cooled and poured onto ice-water. The aqueous
&'_r was removed and the remaining gum stirred with light petroleum (b.p.
100°C). The solid product was filtered and recrystallised from IMS to give -
~.methyl 3, 7-dlmethyl-4-oxo-2-(3 -toluenesulphon - amidophen l)-TPAE m.p. - :
30 -~ 205—206°C. This was mixed with sodium carbonate (3.65 g.), dimethyl sulphate . 30-
« - (2.5ml)and acetone and the mixture. stirred and refluxed for 2 hours. The acetone
. was evaporated and the residue treated with a mixture of ethyl acetate and water.
i - The organic layer was washed with water, dried and ¢ gorated and the product
e recrystalllsed rom IMS to gve methyl 3,7-dimethyl- -(3-N-methyl-p-toluene- o
35 g honamidophenyl)-4-oxo-TPAE, m.p. 172—:173°C.. Thls was dissolved in IMS 35
_hydrolysed ' by tréatment with - ‘aqueous sodium_hydroxide, followed: by
. evaporatnon, The residue was dissolved in water, filtere .and acidified and the
product filtered, washed with water and recrrstalhsed from aqueous acetic acid to

’ ive 3 7-d1methyl-2-(3-N-methyl-p-toluenesu phonamldophenyl)-4—oxo-TPA m p ,
- 0 14—5°C..

Exam le62. .
- - The Froduct of Exam le 58 (11 g.) was reﬂuxed with glaclal acetlc acnd (100
ml) for 18 hours. The- mlxture was then- evaporated to give an oil which was
: triturated with methanol. The solid product was recrystallised from methanol to _
45 give methyl 2-(3-acetam1do&:henyl)-3 7-dlmetlzl-4-oxo-TPAE, m.p. 224—225°C. 3 45 .
' g. of this was dissolved in dioxan (75 ml.), sodium hydride (0.6 g) added and the o
mixture refluxed for 2 hours. It was then cooled and dimethylsulphate (1.2 ml.)
added and refluxed for a further 4 hours. The mixture was.evaporated .and the
. remaining gum washed with water and extracted with dichloromethane. The :
- 30 extract was washed with agueous sodium hydrOﬁen carbonate and water, dried, 50
orated and the residue recrystalhsed from ethyl acetate to give methyl 3 7-d1- :
met yl-2-[3—(N-methylacetamldo)phenyl]-4-oxo-TPAE m.p. 190°C.

: Exam sle. 63.
' . -The product of Example 62 ‘was hydrolysed in'a slmﬂar manner. to that
'35 described in Example 61 to' glve 3 7-d1methyl-2-[3-(N-methylacetamndo)phenyl]-4- : 55
- oxo-TPA mp 22 230 C _ '

Coe Example 64 ' ' o .
To a cooled solutlon of the ‘product of Example 48 (5 g) in dry
' tetrahydrofuran (25 ml.) and tnethy]amme @ml) was added .dropwise, a solution



No. Am ne 2- napht hol Ar [err] mp. [err]

71 1, 2-benzoi sot hi a- 6-net hyl [err] Me 150- 200
zol -5-ylam ne 72 1, 2- benzoisothia- 6-chl oro [err]

ad 165-170 zol -5-ylam ne 73 benzet hi azol - 5- 6- et hyl

Et 229-231 yl ami ne RETEEE- - S 74

benzot hi-azol -5-*  6- nethyl- ﬁj""[érk], ey 251- 253

yl amine 5 e g -Exanpl-e 75. '

‘5 The product of Exarrpl e, 18%(2 -g..). was di ssol ved 1n‘glacial acetic aci d and
aquesug hydrogen eroxi de (1:4 i 1480,59100 vol dititited -to.5 mi ). dHded. The

LM Xt TE VeSS il isf?téi@aﬁ ' SRGRRS Fsd by
evaporat ' 0 tnmy&%?or%%ﬁﬁs and ?Im 4\ @ﬁ&lﬁz Eiigﬂaﬁir with filtrate
al | o%&d to sﬁﬁ-ﬁ do tGolgtioncofdsoldiyoir twxg dﬂdm(tl )-1g-water ‘The mxxture was .

(3-met hyI st ﬂqw hmdlﬁn# rth cid N: S0 ml). The solid . .-
10 Exet i gﬁgg :r}” ang W(Bﬂ T o h';m "°:mgl of E?arrpie 35
gave ydr ité relctystal dr:dma give p/- 150-[err
Exanpl e 77.dig@hyl-1- @- hvd _i' 3t nitsephesyl) 1At gxozd 2(31176"}?5$ Was added to
‘saturated cRbthelsziae.awai 88118y dr ogen car bonate (100 m .) and.the nixture

“evapoi@t ed to reduced vol une. Tl‘m‘aﬁpielsd whi ch. crystal 1ised, was10
recrystall i sedhé rpocmuat dfEmainple 58((B.\89 \mdmamsgd Qsogtum mtnte and

benzot hi adihy t9|°h19ﬂ Egﬁ rfbmmbﬁworgtogm m‘iﬁ“w nﬁ "}}r] Exanpl e

. 78. 20 . thg;’me
convemsion asmaﬂa SOWthg ahiletl aﬁd)ﬂlt: mlndldfs l@d.rmxe r«dfsolat;(m ve ithgr edi ent .
19 was poured into. w%z? (200 ‘ml.) and & hlch separa.tec(il wa;
. 19. Parts 4- %ﬂ? atec  an 5
d' hydropht h&lgmgg(ym ﬂ’f f%ggfh mwﬁh ﬁ' henyll)gg starch
- Iactose : 3 - 163

5 stea?lc aC| : Exam le 66.

e 1 ised gnd treated thh fluoro%og@ ot i ,O,ns
similar J&ge &L’ﬁﬁ‘&ﬁ?ﬂ&ﬁi@% éih‘ié’é’éza%ﬁ“ mﬁr Ghich wagtive
i ngr edi ent filtied, Iwastled RFithCatbeus dée- rit-abid @0%, 1&!17,7ice-cold -
methanol (10 ml.), an ice-cold methanol/ether mixture (1:1; 10 ml.) and ice-cold .
e 25 ether (10 ml.). The solid was dried in vacuo and then added to an ice-cold solution . = 25 o
- of potassium carbonate (205 mg.) in trifluoroacetic acid (6.3 ml.). The mixture was. o
refluxed for 45 mins, cooled and poured into. water (30 ml.). The solid was
dissolved 'in"dichloromethane and the solufion extracted with agueous sodium
hydroxide (2 N; 30 mL). The extract was treated with charcoal, filtered and the :
© 30 - filtrate acldlfied with hydrochloric acid (5 N). The precipitate was filtered, driedin = 30
- vacuo and. recrystalhsed from a mixture of ethyl acetate and llght petroleum (b.p.

60—80°C) to glve 2-(3 hydroxyphenyl) 3,7- dlmethyl oxo-TPA, m.p.
150—152°C.. .
: A ' A Examplc 67. - R
_3_5 .In ‘a similar ‘manner to that described in Example a8 but replacmg the. 35

dlmethyl sulphate with diethyl sulphate, the product of Example 12 gave 3-ethyl-7-
: methyl-2-(3-mtrophenyl)-4-oxo-T A, m.p. 232—3°C.

- Example-68.
- , The product of Examplc 12(1 8. )was mixed with acetic anhydnde (5ml) and *
40 the mixture heated on a steam bath for 1 hour. Excess acetic anhydride was - 40
: " evaporated under reduced pressure ‘and the residue triturated with light petroleum
(b.p. 40—60°C) to give a yellow solid which was recrystallised from a mixture of
ether and hxht petroleum g P 40—60°C) to glve 4-acetoxy-7-methyl-2-(3-mtro-
phenyl)-DP mp 204—2 5°C. -

45 : Example 69 . 45
- The product of Example 51 (1.5 g.) dissolved in xylene (65 ml. )was mixed with '
: phos horus pentasulphide (0.81 g.) and the mixture boiled under reflux for 1 hour
_ -and filtered. The filtrate ‘was evaporated under reduced pressure_ and the residue _
o recrystalhsed from hght petroleum (b.p. 80—100°C) to give methyl 3 7-d1methyl-2- o -
50 (3-mtrophenyl)-4-thloxo-TPAE m.p. 160—161°C. . . 50 .

Example 70.° ' '

The product of Example 59 (3 g.) was dlazotlsed usmg sodxum nitrite and

hydrochloric ‘acid. Mercuric bromide (2.3 g.) was ‘added and the red precipitate

- collected, ‘washed with ice-cold water and acetone, dried and added to.
.55 hexamethylphosphonc triamide (40 ml.). The mixture was heated at 40°C until gas 55

. evolution ceased, cooled, poured into water and the solid produced, collected,

washed with water and recrystalhsed from aqueous IMS to glve 4—hydroxy-7-

methyl-2-phenyl~DPA m.p. 223—224°C. : _ '



The substituted 2-naphthol -1-sul phonic acids and their sodiumsalts which
are 10 I nternmedi ates in the Exanpl es are novel conpounds.

10 Exanple 79. The product of Exanple 75 was oxidised with further
peroxide at [err] to give

4- hydr oxy- 7- nmet hyI 2'(3? hyl sul phonyl phenyl)-DPA, mp. 139-[err]. 15
Exanpl e 80.. : 15 In a simlar manner to
t hat described in Exa 51, the product of Exanple 15 gave net hyl :

4- hydr oxy- 7- ngt hyl - 2- (3- met hyl t hi ophenyl MBPSAE mp. 148.5-[err]. 20 E

hydr ogen

 ——

WHAT VE CLAI f+S5—t—Conpounds—ot—for mul”
20 [err] or their enoI or. enth| oI f Or Bxantplesf7ornyl a Ta [err] 25  "In which
Qis COOH, [err] of degqr be‘i in Enamelstl stardngifronge ﬁﬁgﬁbﬁ}:at&( IS:

b
oxygen or sul phur ;- t%ﬁ romaﬁa e . thg ppids set out in\Tgbls dHwene obtaimed. . Ar |s~\:an
aryl -25 group unsubstltuted |n t-he p05|t|0ns :ort ho. t:0 the point of : -,
attachnment to the phthal.azi ne. ri ng and;. Fllhg Jis substltuted or a '

phar maceut i cal | accept abl e: sal t. W th- an lnorganl T OT-oT gam ¢ haseof any
conpound whi ch 's ‘anacid. +2. “Conpoungds” adc haing to-Caiml offormjia Il .
[err] or their enol or enthlol forns ,alla[err] in-which-Q| X, R

nis

|ned in claimil;

and Z are as detl

tablet contammg 2 mg. of actlve ingredient.

different and i sel ected fromfluorlne _ brom ne;. |od| ne; mno,
35 ~substi t utr \ :2"3Rnhefltuted aIka.. al OXY,
substituted al kpxgy & ,kyI thi o I kyl sul ph 'aPWP@d# phteipgd ;  hydr oky,
aroyl and aryl ;| aNe H3, [pﬁﬁ.{e] rQ.,[ag{ﬂ;J, £ B or artrgrem and
are selected frpmny rogen THoofrre—eHt vl o 1 0;
nitroso; cyano;|isocyano; amino; |substitu SUbS-’E'5'I. tut pd
al kyl ; cycl oal kiyl 71 s USZt-behzuisBdua; ceabKyl | 15048, 5pL
19 Parts 4- Hydr-o_xy 74 Aecryrmine (3] et hyl t )—# ' _
di hydropht hal azj ne- 1{acet ac -aci dj
_ 72 |1 2-benzoxsoth1ae g-chloro 16 '
S le 5-ylamme ore 165-170
13 benzothlazol-s- : 6réih I \Q'—." I N . . o
ylamme _ ¢ N 5’“ . _Et- : 229-2'31_ .
74 benzothlazol-s- | 6-methyl o ﬁ_N -
, ylan'une T e v . R S_.J Me . .251."-.3-53
The product of Ex l 15 Ezmn)1 le 7?11 >
- ample. was dissolved in 1ac1al t1 B
aqueous gdrogeon eroxlde (1.4 ml; o? 100 vol diluted toSn%l)add:::leTiearcr:&t?lt:g'
x?t?zs\t\:;:r af“itlt:::(z)'ed ;‘08 ig n}gﬂutct:s, atllln:n cgncentrated by evaporation and diluted
: ) nd the filtrate allowed to st -7- -2- o
10 (3-methylsulphlnylphenyl)-DPA m.p. 188—(1)9slggd to glve 4-hydroxy.7 mgthyj 2 . 10
Inas1mllarma Ex. lE’%m e 6, B T . :
. nner as Exam e 75 the product of E; " ' '
7-methylsulphmyl-2-(3-mtrophenly,l)-DPA 51 P. u]cso?_l ;‘f néple 35 gave 4-hy droxy
15 The product of Example 39 (1(1130 mg.). WZZ added to s'atur ted cous di |
: a .
- hydrogen carbonate (100 ml.) and the mixture evaporated to reduci%usgluusnslg ’111‘11:2 15
solid, which cr{stalhsed was recrystallised from ethanol to give sodlum 2-( 1,2,3-
benzothladlaz S-yl)-7-chloro-4-hydroxy-DPAE m p above 300°C..
_ . Exam le 78, . o
20 The fol!owmg mixture is formed mto tablets i in conventional manner, each 20



mai ze starch - - 305

| act ose 163 5
stearic acid Corrposrtrons srm lar to that descri bed ‘above are prepared
containing as active ingr. edient the final products -6f Exanpl es@ﬂ and-
16-77. Ihe substituted 2-naphthol - 1-sul phonic acids and their sw@diumsalts
whi ch ahre, 910 I nternedi ates in thad48xspl es are novel conpounds. 19

10 ExanplE&79. Thée product of Exanple 75 was oxI di sed vvrs,h Turther hyflrogen
peroxi dg*at [err] 3 91 19
4'hydr03y 7- met hyl - h%{d%y?mﬁtﬁz 3met%lth1oghenyl) lI'Z%PA ‘mp. 189- [err] 15 15
Exanpl e 8D. In a si ggizaﬁta nner to that described in Exami)ng 51, the :

product 0 Exarrpl e met hyl
4- hydr oxy- 7- nmet hyI rret hyl t hi ophenyl ) - DPAE, m p. 148.5- 149C V\HAT E
CLAIMIS: - 1. uupnmlom‘ sifnilarmol that described above are prepared containing ‘as

20 [err] or thté"FttW "GPP bl “ - in- whi ch
Qis COOt [er fnlerm %ﬁh@hﬂ %jﬂ elr so 8 r.%al%s]dw g?loaﬁep - X1ps

oxygen or sul phur; Ris y rogen or al yl 7 I'S hydrogen or racyl; "Ar is an

aryl 25 group, un bstrt I n t Mr ns rtho to the pojnt .of -

attachment to tldjya RS Qf g_ztd et 'ﬂ""‘l’ygph E’ﬁ'ﬂ% toor

phar maceut i cal It;e_auasm) an inorga |c or organr c base of any

conpound gghi ch is an aci d 2 Oorrpounds aggordr ng to Claim1 of formula I

[err] or theit en Is%ua‘? aﬂhé}' hQEHJiE z )Et”pﬁsll é&dﬁitotﬁx%ggwh Q'SX R
e

and Z are as de§i 1_rn§,t 1-593 VDBAE | samne
different and i4s. fromfl uorr ne; chlorine; brom ne; i odr ne; am no;

35 substi t ut cyano; al kyl; substituted al kyl; al koxy;
substi t ut2ed alkoxgﬂi ‘ghfggnéfkylsulphonyl al kyl sul phi nyl ; hydro§é,
aroyl and aryl; and [err] err and [err] nmay be the sane or different

and are ‘sel ected from hydrogen; quoriiff%%hlorine; brom ne; iodine; nitro;

ni tr‘oso; cyano; isocyano; amino; su t¥teed angno; al kyl; substituted
al kyl ; cycloal kyl; substituted cyclo PR al kenyl ;. aryl ;
. X . .

L 4

or their enol. or enthiol forms of formula Ia

-.-Af l‘

b ¥4

; in which Q is COOH, CH,OH or COOR, wherem R, is an ester formm oup; X
25 s oxygen or sulphut, R is hydrogen or alkyl; Z is hydrogen or acyl; Ag lgsr an%ryl 25
group unsubstituted in the ?osmons ortho to the point of attachment to the
phthalazine ring and the ring J is substituted, or a pharmaceutically acceptable salt
with an inorganic or orgamc base of an compound which is an acid.
2. Compounds according to Clanm of formula II

Rs , ' b
B n(ﬁtr(}“ : | 0. F
. < ¥ RS 3

. or their enol or enthiol forms of formula IIa

l . H Q Ry
- . | (s),,-g:ééu—cg_u I
: R

Xz §

- in which Q, X, R and Z are as defined in claim I; n is 1 to 4; each G may be the
same or dlfferent and is selected from fluorine; chlorine; bromine; iodine; amino; .
35 substituted amino; nitro; cyano; alkyl; substituted alkyl alkoxy, substituted 35
alkoxy; alkylthio; alkylsulphony] alkylsulphinyl; hydroxy, aroyl and aryl; and R;,
R,, and R, may be the same or different and are selected from hydrogen; fluonne
chlorine; bromine; iodine; nitro; nitroso; cyano; isocyano; amino; substituted
amino; alk)l substituted alkyl cycloalkyl substituted cycloalkyl alkenyl aryl; .

IR



20 1, 480, 591 cycl oal kenyl ; al koxy;
substituted al koxy; al kenyl oxy; cycl oal kyoxy; cycl oal kenyl oxy; acyl oxy;
al kylthio; substituted alklythio; alkenylthio; cycloalkylthio;

cycl oal kewMM;LWMF?I kyl sul phonyl ; al kyl sul phi nyl ; acyl;
substituted acyl; aroy eroaroyl; hydroxy; mercapto; carbanmoyl; 5

t hi ocar _barmﬂ"’"g 'm ubsti t ut ed sul phanoyl ; substit and.
unsubsti t ut ” Hﬂmuliuic rings; or. [err] and [err]: t her form a
portion of a' cdrbdcysli het’ero%cl ic ring fused to the benzepe ring,

~ whi c\h—ﬁrl ngs may be. substituted. 4868t her ' ccept abl e
salts with |norgan| c and .organi c -bases of. those corrpmmds Wm ch are acids.
10 < denah)d-a-r(:ﬂmmy thbophkmi)ab,2k or 2- in:which Qi s COOH.

10 4”§Oorrpounds acé@iﬁﬁﬂﬂ‘#’é‘“ﬁrﬁ}“ﬁﬁé" f clains 1, 2‘ang 37 i'n which Ror Z
i$ hydraogen.. according to. ‘any oe of .claiggs 1 to 4. |n5v\,h| ch X
1s oxygen. . 6. Cefmﬂum accordl ng-to.- any one. of elai s 12 to 5. in Which
“Jerr] is hydro Cor .%unds accordi- ng}to any oneé of clains 2

$0 6 in whig g&{l:@mﬁ“&ﬁ{gﬂ ' @L%rg Pre - ¥ according to
any. one of . ted 2:nhpht o their fn%al&@h%ta&d f.rom

{c'atid
triflWor onﬁnthgrﬁedlatmﬁmmetﬂxampleeirhyn thlcmnpdmﬂd"lyl et hyl,- chlori ne, 10 odi ne, .

brom ne, nethoxy, ethoxy, i sopr dl met hysul ‘phanoyl’, 20

cet -
di et hyl sul phargy ro%ﬂéio‘? le 7202 mrE‘Z H‘i’&mﬁ?ﬁﬂr el P foRigeqy one of clains

2 to .6-in wiewh ky-%eﬂ@GBBhﬁé’thyuulphoﬁ PAC thpng t o which
they are at1t3&eh4§&Cform one of the groups sel ect ed- from ['err]-25 10.
Conpolfds accordi ng to any one- 1 to'3 or 5.t0.10 in vvhlgzh Ris
25 methyl or gk B¥imiladdannGioTRd Bekor q@m $10the bidid oPERmpfe 1O 121 n: whi ch
[err] and/ ds gever methylN4mydmxm=§{xﬂb}li3d-mm-m;etwlthwph9dyl)g9ruuemesuI phonam do or
N net hyl act®Ard¥and ‘R i's'30 * - methyl or- ethyl. 127 Conpounds accor di ng

to any one of Wi{ﬂ*rrWE%LA‘ileh in which nis 1. 30 13. Conpounds according
to cletm12 in. cbmpdunts ofFotniuld he 7 position. 14. Conpounds accorgjng to any
one of claims 2 to 13 in which Gis selected fromnmethyl, ethyl and

et hoxy. 15. Corrpounds accordl ng F!g/ one of clains 2 to 13 in which Gis

—Ar .
Sel ect ed z-_-n I

or their enol or enthiol forms of formula Ia

o L | N

Xz

¢ o whlch Qis COOH CH,OH or COOR, wherem R, isan ester formm ou
25 s oxygen or sulphur R i8 hydrogen or alkyl; Z is hydrogen or acyl; Ag gr an%n)r% .25
group unsubstituted in the ?osmons ortho to the point of attachment to the :
- phthalazine ring and the ring J is substituted, ora pharmaceutically acceptable salt '
- with an inorganic or orgamc base of any compound which is an acid..
" 2. Compounds accordmg to Clalm 1 of formula II

. -(e)... E-_TCE"*‘ B S 2

. | or their enol or enlfh_io_l_.forms of formula ITa . .

o in whlch X R and Z are as defined in clalm l;nis1to 4 each G may be the . -
. same or di erent ‘and is selected from fluorine; ehlorme bromme iodine; amino; -
35 substituted amino; nitro; cyano; alkyl; substituted alkyl alkoxy, substituted 35
alkoxy; alkylthio; alkylsulphonyl; alkylsulphmyl hydroxy, aro§ 1 and aryl; and R;,
R,, and R, may be the same or different and are selected from hydrogen; fluorme,
chlorme, bromine; iodine; nitro; nitroso; cyano; isocyano; amino; substituted .
amino; alkyl; substituted alkyl; cycloalkyl; substituted cycloalkyl alkenyl aryl; .



fromisopropyl, fluorine, chlorine and bromne. _
gg 1.6 Corrpoungs ggcordi ng to claim2 in which [err] is hydrogen, dn is 1
and Gis in the 7 position, Qis carboxy, X is oxygen, [err] is hydrogen

' ) toget her formra portion
nd [err] is other than hydrogen or [err] and [err]
gf a[ het]erocycl ic ring fused to the benzene ring-as—wel—as-salts thereof.

40 ' 17. Corrpoundéﬁcordl ng to claim16 in which Gis chlorine,

aconer et o s enn o o B NI o o

. is nitr
Pg?;?ggg’d %grr —tQgether with the benzenbmsﬂg to whi ch they asre attach%i/

benzot hi azol - 5-gytloalke 1;3- aﬁﬁﬁ 0- sybbitliiad’ i:en i cy oalk loxy, e
irg benzoi sot hi azo|gao ker& o}f “I kyR ﬁlb béﬁﬁi é%o lkensﬁthlo e \—J
| - cyc 0¢ kylthlo, n_)_:f_thm, arylthxo, alkylsulphonyl alkylsulphmyl acyl; / _
di met hyl am no. X ituted e aro ﬁeﬁ carbianioyl; :
45 18.. 4 - Hydroxy. th|o riani 5£ %«nsu ﬁg )
di hydr 0- phthal azi rheterocichc et er
cyc

- (3 - methylthiop

arboc o S
Zused(ip 1€l benzereh ed§C| d. 50 -
20. 2 (1,2,3 - B% ANE % c;:ltil e?ﬁ ahle Sﬂlt& wtﬂy!domaryc andkrganiifﬂiak’egl -

_ "t ‘whic ‘
1,2- 50 -di h)ldropht aB.2CdkPounds acéordlﬁgﬁf

Qo 6rd'2 m?imﬁ éé ﬁj .10
Benzoi sot hi azol - 5 4y¢¢npouﬁﬂﬂc .ﬂmyanyo an%e’rlng{uﬁla razz'(s)l 5 .

' : 22 - ,
hydr opht hal azi ne - 3 feet i ¢ acid, clalmsl Ho i
yl) - 7 - chloro-- 4 5 m“co s "to /.o n‘é?{,laxmsz 7"?:%5 hmydro en. o
acetic -acid. 15- - 7. Compounds accordmgto any one ofclalms2t06 otherthan = 15
(Benzot hi azol - -h rggen eth | - 4. hydrox.y -

di hydr opht hal azi neselJcted &ﬁ"é& il @0“‘ ﬁ?}b‘l hlvellzai:IR,anﬂor -7 -
net hyl 4 - hy r-Oodi ne, sr lne 5P

ce letglél %bﬂv.l ;{%‘HP 2 .
- ¢hio XY - .4 ,

25. 2 - (1,220 Bendiethylsulphagmyll and nitro.” Y| t

- di hydro- 60 pht& L °“"d%a¢°° tP@nu%:}ecbf.claBﬁthGmIvbjhﬁhhmg)and/oFR. .1me

-2 - (3 - trifluog é;,ﬂnpthe

?ﬁne rmq_tozav PW)?B? Ytackedfora epziofithe groups.  acet | C
aci d. 1,480, 591 . c 21 27, 2 Ei glerOE’: -
ol - 5 - vl ro - _drga(y - _arhy
Benzo} hi adi azol1 5 ty ) | d 1 Banzo; azol - 5 - yl) -
azl ne ; - ace I c ac .,' - L
th hﬁydr oxy < _ {?? oundsﬁcc@rdmgib-anﬂugroﬁélﬁhﬁ@lt@:?bmwloinwh:&lcl? Il C agg d. ,
m - I met '
29. 2 - (3 - N N ed rHsggJ%rd?n toclmm320r4to7m hlchR,and/ork.lsNN-
1, 2, 3, 4-_ dlmgtlllylamlgoi N-methyl-p-to uenesulphonamldo or N-methylacetamldo and Ris -
.~ methyl or et o
30 ly Comp{)unds accordmg to any one of claims 2 to 11 in whlch nis 1. 30

13.- Compounds according to claim 12 in which G is in the 7 position.
14. Compounds according to any one of clalms 2 to 13-in which G is selected
from methyl, ethyl and methoxy.
_ o 15. Compounds accordmg to any one of claims 2 to13in whlch G is selected .
35 - from isopropyl, fluorine, chlorine and bromine. ' 35
: 6. Compounds according to claim 2 in which R, is hydrogen, nis l'and Gisin '
the 7 position, Q is carboxy, X is oxygen, R, is hydrogen and R, is other than
._hydrogen or R, and R, together form a portlon ofa heterocychc ring fused to the
benzene ring as well as salts thereof. T
0 7. Compounds according to claim 16 i in which G is chlorine, fluorine, methyl . 40
"~ ethyl, 1soprop{ or methoxy and when R or Z is hydrogen, R3 I8 nitro,
trifluorometh methylthio, chloro ‘or bromo’ or R; and R, together with the
* benzene ring to which they are attached are benzothiazol-5-yl; 1,2 ,3-benzo-. _
thla,dlazol-S-yl or 12-benzo!soth1azol-5-yl -and when Ris met yl R3 is N,N- )
45 dimethylamino. . 45

18. 4 - Hydroxy - 7 - methyl -2-Q3- methylthlophenyl) - 12 dlhydro--
- phthalazine - 1 - acetic acid.

: 19./4 - Hydroxy - 7 - methoxy 2. @3- methylthmphenyl) -1 2 dlhydro- o
phthalazine - 1 - acetic acid. - o
50 C020.2-(1,23 - Benzothladlazol - 5 yl) - 4 - hydroxy - 7 - methyl - 12- 50
: dlhydrophthalazme - 1 -"acetic acid. S
21.2-(1,2 - Benzoisothiazol - 5 - yl) 4 hydroxy 7- methyl -1 2 di-.
hydro, hthalazme - I - acetic acid.
. 2 - (1,2,3 - Benzothiadiazol -.5 - yl) 7 - chloro 4 - hydroxy - 1,2 - di-
S5 hydro hthalazine - 1- acetlc acld :
.2 (Benzothmzol yl) ethyl 4- hydroxy 1,2- dlhydrophthalazme-
1- acetlc acid. :
24, 2 - (Benzothiazol - 5. yl) 7= methyl - 4 hydroxy -12- dlhydro- .
: phthalazme 1 - acetic acid;
60 25.2-(1,2- Benzoxsothlazol 5. yl) T- chloro 4- hydroxy L,2- dlhydro- 60
_ phthalazme - 1 - acetic acid. '

~26. 4 - Hydroxy - 7 - methjl 2-(3- tnﬂuoromethylphenyl) 1,2 - dlhydro-
phthalazme - 1 - acetic ‘acid.:

55



tetrahydrophthal azine - 1 - acetic acid. 30. Conmpounds according to claiml
as described in any one of the Exanples. 31. Therapeutic conpositions
conprising a conpound claimed in any.one of the preceding clains in

adm xture cally acceptab_eédlluent 10 - 32.

Conposi ti onzﬂi@cordl ﬁ’to claim 31 suitable for oral admini

10 the form jﬂ " L”m | es, Iozenges powders, effer

ent granules,

syrups or spensi ons. 33. Conposj.ti.ons a ng to cl. al m
31 suitable for recta'f admi'ni st r at landlntheformof a itory..
_34 I‘;II)OSITIQDQ -according . to any Jgﬁ&npp; . g 0. 1 tO

.15 9Q% by wei gint 2 of ztsheemmmuad 535)- mﬁaﬂsm-lhgadmxyaaaordﬂmlg to any one of

Compatnd. S AR B R R L

corrpound 3 ": :
(3 - NN Pditneth gmﬁxaﬁheﬁﬂ)n@'?edﬁﬁet@ldhuro%'-QZ\BW ch reduces .

addi t i dnal 1 ))'dﬁ 2.
potassium i tmamdmpemalazme ah ‘a aciti hypertensi ve agent and a potassium

sal't. For theﬁtﬁ quglipg to clpj rigediy/pyyvone of {he Example s}?atent Agent s,

53- 64. Chanc ap°m&%m&°&msgﬁﬁhﬁguﬁéﬁk‘ o REsY s. St at'i onery

- O ficd0by t ﬁOCémﬁfsmBﬂm&rdl aiflefor Btiosdiddn by e Pat ent
O fice, .25 @@domammws, Rapsbids, ﬂtggﬂgeizmﬁdms eﬂmeepmtamﬂmm oth copi es may

o RS N f itz 10 (51
| 15 o

ositions according to any one of clalms 31 to 33 comprising 0. 1to
90% by welggt of the compound. :
35, Composmons accordmg to any one of clalms 3lto 34 in umt dose form. -
comgnsngoo .1 mg. to"500 mg. of the compound.
6 mpositions “accor mg :to. any one of claims 31 to 35 -additionally - _
20 comprising one or more of a diuretic which reduces potassmm 1on excretion,an 20
' anuhypertenslve agent and a potassmm salt.
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