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There aro provided compounds of the ganera] formnls

LY

and physiclogioally acceptsbio selts thereof in which Z
represents & group

SRS I

wherein B3 repoesants & lrydrogen atom or s straight or
beenched chein alkyl radical, or Z omn additionally
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. cyclic sdenosine monophosphate (cAMP) phosphodies-
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1 2
PHARMACOLOGICALLY ACTIVE COMPOUNDS o
This §s a continuation, of applicstion Ser. No.’ N
888,922, filed Mar. 21, 1978, new sbandomed. 3 P R N
This inventiosi relates to certain heterooyclic com- . M Vn \L
pounds having pharmacalogical activity, and to pro-

ocases for the preparation therent, s well aa to pharms-
cuutical compositions containing them, and theirpsein 10  The term slky] prefexshly refiors to & group contain-
medical treatment. . iag 1 to § cerbom atoms, in particoler 1 to 4 carbon
‘Wo bave found that cerizin imidazo [3,14}-1,24-tris-  siteps; and the term alkeny! & growp conisining 2 to0 6, In
zines end derivatives thereof possess ppasmolytic and  particulat 3 to 5 carbon atoma. The term aryl prefershly
indicates Cycloalkyl prefarsbly means & group
terase tnhibitory ‘activity. They sre tharefors partico- 13 Which contains 3 to 7 carbon stoms. The term alkoxy

* inrly usefn] a9 bronchodiistors Ih the troatment of dis-  Preituably rafers to & group conisining 1 to 4 carbon

eases involving comtriction of bronchial muscle, for 507 &nd the term halogen radicals preferably refers to
cxampls, . asthpn end bronchith. The compounds mey wm'“"m for the groups
also be maful for the treatment of pulmonary oedema 20 p .1, are as fallows:
and congestive heurt fuilure, and for topicel epplicstion g, iy hydrogen; alkyl, preferably methy), ethyl cr iso-
:mhmdﬂ&muwm propylk dryl, prefersbly pheayl; or aralky], prefershly
. . benxyl or phenstixyl;

-mmmmmms Rz s hydrogen or alkyl, preforably methyl:
of the gemeral formnla I mumtdmnmuunm
' . @ Rl alkyl, preforsbly methyl, propyl or isobutyl; or

. : cycloalkyl, preferably cyclopentyl.
z 5g Farticularly preferred compounds sre:

J‘ N : " 2S-dimethyl-7(>-mathyipropyDimidesof3,1-f}-1,24-
“,ll 7 triesin-4(3H)-cme, 3 A-dihyiro-2.5-dimethyl-7-
i propylimidazofs,1-f}-1,2,4-txisxine and Bﬁm'l-

- -Qmathyt 12,4, S-arimethytimidazofs
] : 33 irinzine, and physiclogioally acceptabie salte thereof.
sod plrysiclogically sccepinble salts thereof in which Z ‘The spasmoiytic activity of the compounds of the
represosts & group - - invention wme demonstrated by thelr abilities in the
isclated guines-pig tracheal strip preperation to relsx
sponizasons tone sad to reverse the spesmogenio action
N : t . « of methachatine (. P. Cobern and T. Tomita. Am. J.
=Ni—CH— ox — y Fhysiol, 1973, 124, 1072-1080). In the anassthetised

. guines-pig the compounds reduce intratracheal
wherein R3 represents & hygdrogen atom or s sirsight or m(G.W.LmeJ.Hnnm.lﬂ.F;::

branched chain alkyl rudicel, or Z can edditionally  379-386).
Tepreasnt & group ) 45 The sbility of compounds according to the iInvention
. to inhibit thoe cAMP was demon-
sirated on an enxyme preparation firom homen hung on
'8 : the basls of the method described by T. R. Russell, W.
—NmC— L. Terasaki and M. M. Appleman (1973) J. Biol, Chem.

30 248, 1334-1340.

'xnd Ry, Ryand Ry, which may bo tho sume or @fferent, T adeifion compounds fn which Z s

each reprosent & hydrogen atom, a cycloalkyl group, sa

aryl group which may optionally be substitated by ons ; F
or morv hydroxy, alkozy or-halogen radicals, or s = NH~—CH~
strxight or branched alky! or alkenyl grovp, which alicyl 33 .

or alkeny! group may be schetitnted with &0 aryl group,  peve the adventage that they selectively reduce intra-
which aryl groop may in tam optionally be scbetitnted  traches] pressure without incressing heart raie in the
by coe or more hydroxy, alkoxy or halogen radicals, .  snacethetised guines-pig. They also exhibit an interest-

Whan Z represents the gyoup 60 ing profile of action in that at low con>mmirations they
came & spesmolytic affect resplting from enhanced in-
tracellular lavels of CAMP but this effect is due neither

™ to stimulation of A-andrenoceptors nor to inhibition of

= NaC—

ﬂnmwdnhhhmhﬁm--“ m'_mwn:m-&mm
Iactam (IY) and such tatomerio forme are within the  the ratio of spasmolytic activity to cAMP phosphodies-
scops of the invention terase Inhibitory sctivity is high.

\)/\’70
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Intracellular levels of cAMP were messured cn the ltmvolvslumﬂ-nﬂnpwbdydnubd
basis of the procedurs described by B. L. Brown, J. D. routes. - o .

M. Albeno, R. P. Eking and A. M. Scherxi (Biochem. J. The keto ester (V) may be prepared from sn N-
1971, 121, 561-2). - stylamino' sbid. of the formula RJCONHCH(R:
The to the investion may con- § JCOOI. This fs roacted with a sultable acid chloride
be by methods amlogows to those  comveniently sn alkyl axalyl chioride in the presence of
described in UK. Patent Specification Nos. 1400999 & suitable base such s pyridine, 4-dimethylaminopyri-
and 1,457,873 dine or plooline, sccording to the conditions of the
Tins & compouad of the iaveation ss fepresented by  Dakin-West resotios but with isolation of the intermedi-
formuls II may be by & compound of 10 ate isomerie ancl dsters of the formulas (VIII) and (IX)
formuls ITI, whereln R, R aud Ry have the mesnings . .
given above, with a sultsble agent ' '
capable of concomitant under-the con- ; B v
ditiom of the reaction, snch as phosphorus
optionslly in the pressuce of a solvent such as a haloge- 13 RyCONH
nated hydrocarbos, for dichloroethans. - Alber- ) .
natively the m be converted into com- . OCOCODAR
:mdwbymn':d‘ﬂnhnylmbyhm Ry - o
hydrogenalysis in the presence of a- noble metal \ o
catalyst. The reaction of IV with a suitable 0 - MW
drating reagent such as polyphosphoric acld or .
phorus or polyphosphario ester' thies; gives - ° - CODAL
curried ont a Thess esters cxample,
i oot the proscace of & olVeal. . ‘ ith & mild ackd of base to the arkesester of fbrmal

ing kato acid (V) which iy then trinsformed into the .  saits, in particalar “scid eddition slts, if desired. Pre-
triazinone (TV). This novel route has the advantage that * fierred salts ncinde the hydroohksride, slphats, male-
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tartrate etc. Such compounds may be presented for
:uﬁewmwﬂqﬁ-ﬂﬂm - , BXAMPLE2

with or include solid 'lh’ Inchutyrylamidine hydrochloride (4.5 g) wms -dis-
compositions. , and Hquid prepatations

h'ull-.:duhu or forms suit-  %lved in abeointe ethanol (25 ml) and the

able for sdmiristration by, inhalstion. Convenlent oral ~ Cooled in

ﬂ:m.ﬂw.mllwﬂ‘. 10 u“mmﬁlwm:)flﬂ_-
peoduots for recoustitution before adminis cthyl-3-lsovaleramnido-2-oxobutyrwte abse-
&by'h:ﬁhﬁem-::;lmﬂn Iute othanol (20 ml) was added snd the mixtore heatod
invention &re conveslently delivered in‘the form of e~ * 30°~60° C. for 26 hours. The reaction mixture was
nebuliser, or 88 & cartridge from which the 13 the resuligni crystalline trissmone collected by filtra-
may b inkalad with the 4id of a’suliahle tion, washed thoroughly with water and dried The

Immans s from- 1-1200 mg. depending on the 205",
elght and condition of the' patent s the route 6f ") L & ki e e peopered :
d:l:hﬂn- © the lve b . 1,2/4-triaxin-5(4H)-an, 10 g, m.p.
: - mm inveation &:l:.“ » 190°-193* (from mw?r“ from
mmnuwu: 2.1 .

oy e md Mhlmmmp?-dﬂlw

hﬂl_nllwunﬁlnllgﬂwwm (1.59 g) and ethyl 3-
stimulant, in particolsr salbutamal, represents an impor-
taot aspect of the lavention. . (v) I a smilar mesner ws 1-
The Sollowing Examples [linatrate the invention. Ex- i 1,2 4-trinzin-5(; 0 g
amples 1, 2 and 3-describe the produntion of intermadi-  [the kydrockloride had m.p. 167°-169"° (from
ntes and fiinsirate the novel route herein refiarred to. uummnmm%‘ﬁlnnu
. . ml .. v Ih o dmilsr mamer wms 1-
Ethyl-3-lsovaleremido-2-ozo-butysate . 1.2 4-triasin-S(4H)-one, 134

E
|
:
E
|

; o 0 3pbeayiproplonamidine hydrochloride (12.27 §) and
mD) 0 yield the isomerie anol esters'of the tide coim- * ZF I PIPOEC A0 aw-( ®

heatad at fufiux ia the presence of sodiim bioarbonais . $E)-one (1.36 @), mp
ate was filtered off and the filtrats was evipomted In ¢ ) )

vacuo. The resultant regidus was taken up in ethyl soe-

tate (300 ml) and washed with weter (4100 ml). The BXAMPLE 3

G) In a emiler manmer. wis prepared ethyl-d oith (7.01 g) in abeo-
asanoll from  inte ethenol (40 mi) at 80° for 50 minntos. The dark red
N-(cyslopmtylosrbomyl)-alanine (5.55 g), the ol wa  soiption was to a viscom oll which was
uand direoily in.the next stage. . with ethyl.acetate to give the triuxinone s a

ed ethyl
i jonate. (7.6 5) e an oll, allica Fractioos sluted with
from betyryl a-phenylglycine (22.1 g). . Wmu(ﬁl) Mﬂ a second orop (031



_ ethyl acetate),

b
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8
ethanol-ethy! acetate) from 6-(1
pheryletiryl-1,24-trissto-3(4F)-one (1322 ).
. EXAMPLB 3

I.SMVI-‘IMWS.HHM :

" 4GH)cne

@ .6(1dsovalersmidostiryl)-3-methyl-1,2,4-triazin-
hydzate (1009%,78 ml; 80 g) in absolute

lidln_blnhthdmm
(151 g) in abscinte ethenol (1200 ml) cooled: to 5°, The .

. complets.  J-lsovalsiamido-2-oxobutyrute [prepared by hydrolysls
dimolution of the added triszinone derivative the reao- 135 of the encl esters (535 g) =8 In Exsmple 13)] in abscluts

" - tion mizinre was maintsined at 150" with: oocasionsl

precipitated
ﬂmnﬂwyﬁlhdﬁmd-hllw&llldh
W-n.n.p.:nr-m'muw
sosinte).

" (@26 &) m.p. 190°-191° (from ethy] acetats) from 6-
butyramidobeazyl-3-methyl-1,2,4-triszin-3(4H)-one

2-benxyl-5-
matiryl-7-(2-methylpropyDimidszofS, 1-f]-1,2 4-triaxin-
mm-m(lx.).np. 164°-165" (from ethyl acetate)
(the hydrochloride hed m.p. 236.5°-240° from cthunol-
MMMM
1,24-triazin-S(4H)-0ne (2.0 g).

(v) In a similar manner was propared MM
2,5-dimethrytimidazo(S, 1-fitdaxin-4(3H)-one,
208°-210° (From eothy] acetate) (the hydmdlhi'l'cl-i
Hn.p.l'ﬂ'—ﬂ'u ﬁmduml).m&(l
mﬂq&w

s(:anmm.sg)w-m
. to acid (300

35 bined with the first and

" ethenol (200 ml) wes sdded snd hested at 70°-80°.with

was collected by fltre- 20 _athyl acetate (250 mi) to precipitate the triazinons (94.0

* §)- The filtrate on standing depbaited a second orop (6.7
ﬂTgwmﬂuﬁmanmphd
mp

.).n-um:r.uu'
soiid disoived fn shost 15 minmtes, and thin mistnre was

2-methyl-3- 30 then cooled to 100" and poured outo ice water (3 Hters).

mdlﬂuw-hwlluhplﬂby-ﬂhhcfm
carbonate and the imidazotrissinone precipitated and
was collected. The flitrate was axtracted with ethyl
acetate (3 sen) to give a ssoond arop which was com-
from ethyl scetate
to give white needles mp. 186°-188°, 53.1 5
The bydrochloride ealt had mp.- 77-229" Eom
ethyl acetate-cthanol.

EXAMPLE 6
mvm:-q-:m

A mixturo of 6-()-butyramido)ethyl->-methyl-1,2.4-
triazin-S(4H)-cne (147 g) and phosphores

-cyclopen- oxychloride
M«‘H}m Q.7 4 (Slﬂ)h 1,3-dichiorocthane (40 ml) was heated onder

prepared 3-methyl-7-G2-
S, 111,22 4-trlaxin4(3H)-one,

(vlblnulilllllrmﬂmws-
methyl-7-propyliimidexofs,1-]-1 Raécrystallisation

4.6 g. m.p. 215°-217° (from ethyl aceixte) (the hydro- 35 229.5"-234", 1.3 g
chloride bad m.p. 212°-213°, from ethanol-othyl ace-

tate) from HIMWIM

S(4H)-one (11.9 g). .

(viD In & similar manner was prepared -5-

methyl- A}
3.14 g, m.p. 156°-157° (From ethyl
ehlwkh salt hld mp. 247.3°-249.5° from

deﬂ)-m(mg).
(=) In » shmillar menner was

T-propylimidasofS,1-]-1,2 4-triazin-

(lhlmlro-
ethancl-ethyl

raflox for 2 hours. ‘The solvent was removed In vacuo
ndhm:ﬂuw-dHZNndlmm(ﬂ

the imkigzotriszinone =3 sn off-white solid’ (I.N’:‘:
from ethyl agetate geve & sample m.p.

: EXAMPLE 7
® z.s.v-nh-ﬁyllmum[s.l-q-l.:.d-m
m«n

) Mlm
acetic acid, ethyl ester

Hydrazine hydrate (1009, 78 ml) was addad drop-
stirring to'n solntion of acetamidine hydro-
chioride (151 g) in absohite ethandl (1.2 liters) keeping

] hwnﬂ'n—!‘.ﬁnaﬂlﬂmw—m
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snd the tempersture rose to 30°, The migture wm @D In a similar maxmer was prepared 2-banzyl-6-(1-
heatnd st this tempersinre for 30 minates, then at 80° for 1
5} hours. The dark yellow soiution wes cooled, filtered 635 g, m.p. 168°-169" (from ethyl aceiats) by acylation
to remove ammoninm chloride and concentrated toan  of 1 )
oll This was takea up into cold water (1 Htec) snd the 5 35(4H)-one (8.66 g) with butyric anhydride. .
Tnﬂuw“mw i

was

M @ 25)-Trimethylimidarof5,1-¢}-1,2,4-triazin-
4(3H)-one

E
s

ane).
() 2-Benzyl-2,3-dihydro-3.a-dimethyl-1,9-0x0-1,24- reflozed for 10 minutes. During this period the gom
triszine-6-acetic acld, sthyl ester 15 disolved 10 give a dark yellow solntion which was
Benzyl-chloride (40 g), sodium iodide (4.73 g), 23-  cooled and poured anto ice water (30 mi). Tha aquecns
dihydvo-3,0-dimetiryl-3-om0- layer was bmsifled with sodiom bicarbonate and

(300 ml) hoatod under refiux for 2§ 20 snivent gave the imidazotriaxinons as & buff solid, 0.57
bours. The solstion wis filtered to romove inorganle g mp. 322°-323° (from ethanol).
matedsl and concentrated 0 an oll. This was tnkea up (D In a similar menner was prepared 2,5-dimethyl-7-
a0 ethyl acetaie (400 mi) sad the solution was washed 11 043
with water (2)¢100 ml) and drind. Rembval of tho sol-  m.p. 232"-236" (from etiryl aceixts) from 1-
vent gave an oll which solidified on tituretion with 29 1,3/4-triaxin-5(4H)-one (1.5
m-.::-' the troipzinone 2
ve the benzylated s priens,
AT4g mp. ST, EXAMPLE 8
c) 3-Benzyl-1,3-dihydro-3,a-dimathyl-3-cun-1,2.4- @ 34-Dihydro-2,5-dimethyl-7-sobutylimidezol3,1-
acid, hydrazids f}-1,2,4-4riaxinn, malaste
2-Baixyl-2 5-dikydm-3,0-dimethyl-5-oxo-1,2, 4-txda- Lithiom alumniniwn hydride (2.3 g) was added impar-
sino-6-acetic acid, sthyl ester (0.0 ) was taben up in ~  tions with sthrring to 200
mathanol (6800 ml) and the solution, chilled in ice, was © ml) under nitragen. A solotiom of 7-
trested with hydmsine hydraie (200 ml), added drop-  lsobutylimidexo-{5,1-1]-1 GOo0gin
wise with stirring over s pericd of 10 minntes. The 33 {150 ml) was added drop-

of from s+  iomaluxtalon was destroyud by the sequantial
forded the hydimzids s needies, - 19.79 g m.p. 40 addition of water (1.3 mi), 15% sodimn hydroside soln-
171°-174" tion (2.3 ml) and fimally water (69 ml).

(@) 6(1-Aminometiryl)-2-benxyl-3-metityl-1,24-trls- The suspension was filtered throngh s disto-

- Sodiom pltrite (1.29 g) in water (25 ml) was pdded 0 duced premsure o sn oll which crystullised on standing.
a stirred solotion of 2-benxyl-2,5-dhydro-3,a-dimethyl- 43 The white orysials wers fltared, recrystallised from
S-ox0~1,2,4-trlaxine-6-acetio acld, hydrazids (3.0 g) in.  ethyl acetste and dried in vacuo to give 3.9 g m.p.
cone. hydrochioric acid (3.3 ml) end water (75 ml)  165°-168%

keeping the temperatore at —1° to —2°, The sxide seps- Thia base was dimolved in o mixiove of dry ether-
rated as a whito solid which rapidly beceme a thick  /ethyl sostste/trace ethanol (ca. 50 ml total volume)
gam. Cono. lydrochlorks ackd (3 mi) wes added end the 30 md added o & warm solniton of melalc acld (1.2 g) in
mixtore was raised to 65° over 30 minutes and loftat tis  dry ether/ethy] sostate (S0 ml). The suspension firmed
temperstare for 2 bours. During this period the gom  was concentrated $0 on. 70 ml and cooled to reom tem-
goadually dimolved to givea clear yellow solution. This  persture. The whits crystals were filtared off and re-
was coaled and brooght to pH 8 by the sddition of  crystallissd from lsopropanol/dry ether to give 20 g,
sodiom bioarbonste. Waier was removed by rotary 33 mp. 145°-148°.

evaparstion and the residnal solid was extracted with () In a similar manner was prepared 3,4-dihydro-3-
boiling isopropancl (63100 mi). The extract was fil-  methyl-7-(2-methylpropyT)imidazofs, 1-4]-1,2,4-triaxine,
tored and concentrated to give the amine s a gum (437 022 g, mp. 146.5°-149" (from ether) from 3-methyl-7-

which failed to crystallise. (2-methrytpropyl) imidaze{S, 1-fieciaxin-4(3H)-ons (1.3
d(a)ﬂ)&{lWWlM @ in 12-dmethoxyethane, R
triasin-Y(45)-ane . ‘ @) In a similer menner was

prepared 34-dhhydro-2-
Dry diozao (30 ml) was sdded 1o 6-(l-eminoensthyf)  ethyl-S-methy)-7-propyltimidesols, 1-f]-1,2,4-triasine,

1 ’ 4H)one (4.34 gy and  1.03 g, m.p. 115°-117° (from othyl scetate) (the hydro-
the clondy suspension stirred at room temperatsre was  chloride st had mp. 234°-235° from sthancl-athyl
treated with acetio ankydride (1.9 ml). The mixture was & aoetate)from’ 2-othyl-S-methyl-7-propylimidasofs,1-f}-
stirred for 2 hours then concemirated to & brown salid. 1,2, 4-triazin-4(3H)-one (3.49 g) in 1,2-dimethoxyethane.
Recrystallisation from ethanol-ether afforded tho acet- (v) In 2 similar manner was prepared: 3,4-dihydro-3-
amide, 3.1 g, m.p. 196°-203°, methyl-2-(2-phenyletiryl)-7-propylimiiesof$,1-{]-1,2.4-



*+1..drochloric salt hiad r:p: 171°171:5" from ethanol-ethyl

11 4,278,673 9’/

‘ 12
.+ triazine,: 1.81 .g, m:p: 115°~116.5" (from ether)-(ihe hy-: .:1._ This muterial ‘was dissojved in abaciateiethanol (270 : :
..aceiate) .. . from.. ;- -2-(2-phenylethyl)-7-- - - bonate (66 g) for 2] hours. The mixture was cooled and ..
propylimidezo(S,1-{}-1,2,4-triaxin-4(3H):one 20 g) in-  sodium bicarbonate removed by filiration. The fltrate
12-dimethoxyethane. - - -+ - - -t e . *13 was-concentrated to give-the -a-ketosster ms s golden-

EXAMPLE 9

- 2,5-Dimethyl-7-(2-methylpropylimida - n- -_- -IOMhun.A:mlntindalui.i-htynﬂo-z-ao-.. e e
L l,zﬂ}-uhzﬁm,m.’ ------- [S.l-.q_ 13 mn:glgﬁl)h“uteuhngﬂ%.:ljﬂwﬂm . .
34 3-7-iscbath ol 5, 14} © - -+ - akded- mixture’ heated at:63°-N0". stirring.
* *i cymene (100 mD) with 10% palladinm éxide on charcoal - removed by. filiration and the filirate comcentrated in

hours. After cocling to room temperature vacoo whersopan: the trisxinone separated. Ethyl-aco-
&"mtnmwrmmmnm(ﬂmm“mwﬂﬂmud :

acid (33¢75 ml) and the extract washéd with ethyl. _and yecrystallised from ethanol, 28.6 g. A further re-
'mgxnﬂmwmmmu;--- crystallisstion from ethanol afforded an analytical sam-
mmm_mmqm“mmu pla,mp 235°-237°, ... ....... S

‘i . ethyl acotste (3375. ml) snd drled over magnesium (0)-2,5-Dimethyl-7-propyfimidazo]s, 1-{}-1,2 A-triaxin- . .
sulphate. Removal of the solvent gave an-ormge oil (1.8 -=4@6_?""°l-_n- yrassidoyettyl-3 metiyh-1.2 L

2 This material was shecrbed on to silica gel 29 g) end

.: mi) and heated gt reflox in the presence of sodhum bicar-:, ... .-i ..

© (v) In a similpr nm-.w- prepared 34dikydro- . yellow syrop which was used directly in the mext stage.: .
" 35 T-rhinethyltiwidazo{S, 18}-1,2,4-triazine,:0-89 g, mh.p: ’( ®-- - H_I-Buwmdb)eﬁyu-n-m-lm ..

, 4H)-one (21.8 porticnwise to polyphos-
. m"‘hm“’*‘!”ﬂ"zﬁ'm.'!!ﬂ%u::(wugaamo':):lu.wn::nl.t:ﬁ&u&-. ..
o e el wes e i xhyxdroms other @0ml) siomal stirring at. 100", then cooled and poured. cato

wck (07 5 b asiyrous e (0. The commgnal - 55 i - ) Tho S e aljpeid . 7. by
which ly arystallistd. Two recrystallas- 35 tg1eq: imidavotriszinone collected, dried and

..
dtg?:m-u(o.agnh to save, the-monghy- " Hexd frten ethyl woetate. Extraction of the filtrate with
v In.a similar, manner :was -prepared 2-bonzylS-. . - : ¢ ’ :
metiyl-7-(2-methyipropyDimidezo[s, 1-{}-1,2,4-trieine. mlﬁmmﬂunrmm 162 g, mp.
. 02 g m.p. T2.3"-74" (sublimed) from A e : )
dro-5-methyl-7.

triazine (0.95 g). added wrtll the pH was 1-2. Dry ether was then added
(i) In a siailar manner was prepared S-methyl-7-2- MMMTE{M_“&
1 Dimidazo(3,1-f-1,2.4- lected and twice from ethanal-ethyl ace-

triazine as an oil, 0.68 g [the Irydrochloride st had m.p. 45 tate, m.p. 254°-258°, 0.79 g.
144°-146" {dec.) ﬁ_i ethanol-ethyl acetate] from 3.4- (d) 3.4 7-propylizidazo[s, 1}

T “methylethyl)-7-Q ) 1 g
propylimidaral3,14}-1,2,4-triaxine (1.5 g). . Lithium aluminiom hydride (5.3 g) wae added por-
EXAMPLE 10 tionwise pnder. t0 a suspension of

7-propylimidaso [S,1-{1-1,2,4-triaxin-4(3H)-0ne (16.6 )

by .
in two baiches. The cyude product absorbed added uatll precipitation coased. ‘The
mgaxmmmmmM :il)l:;:dnd from -edl;lnud“
soetato (3:1) to give the purified enol esters (293 g). 1o give the hydrochloride ‘m.p. 251°-255%, 9.7 g.

k
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. W.Bll %ﬂhﬂﬁﬂmuﬂHdﬁmhﬂMﬂ

thylhmidaso-{ 1,24-trisxine ‘abiets . granulstion
Mmm’mﬂnﬂﬂﬁ!’w#m-mﬂm prepared '

lodide fpreparod from methyl iodide (3.36 g) and mag-: " T prepare 3,000 tablets each contaiaing 2 mg active
wm@.‘ﬂ]“wwwbl ingredient, mix together 10 g active ingredimat, 498 g
sthrred - solution . of - 2,3 dimethyl-1-@ methylpropyt |y §P, 60 5 Maize starch HP and 30 g Progeiatin-
ShnidezofS,1-4}- 1.2 4-triazioe (15.g) b onhydions ether oy ot BP. Add safficient cold water to pro-
(20 ml). The mixture was stirred-at room temperature 10 duge a damp oohesive mass and pess the mass throngh a
Ll adltha. No. 14 mesh BSS siove and dry the resulting granules in
“"mim“q::':umﬁm ah oven or finid bed dryer at 60° C. Prms the dried gran-
with i

wa
: Jayenn'
and dried (ankydroes sodinm miphats). Removal of the 13 neslom stearate BP. Compress tha granules on a sultsble
solvent gave an.orsnge sofid. Recrystallisstion from  tabletting ‘wess to produce tablets 6 mm in diameter
ethyl scotute-cthir gave the addoot =3 a cream solid  weighing about 120 mg.
- ) Tablots of other strengths may be prepared similarly.
snhydrons ethor  The tihlois msy be film contad with suitable film form-

. ico-bath and 39 ing materials such as methy! celluiose, kydraxypropyl-
tremted with atheresl hydrogea chloride, dropwiss with ?mm«l;umudummm

|
i
|
E

&
-E
¢
i

-
B

stirzing, uatil precipitation cessed. The hydrochlocdde  dord tecbniques. -
was callactod end recrystallised from ethanol-ethyl The tablets may also be sugar costed by the standard
reccystallisstion gave mp. 199°-206" (deo.), 1475 25

(D In & similar manner was prepared 3 4-dibydro- EXAMPLE 15

131 g mp. 175°~179° (from ethyl acetats) A (hu“w To prepare 10 liters of flavoured syrap containing 2

] : active ingredient in each 5 mil
scetase) fiom 2.3t nethyt T propylimdmal3 L0 3 " Dimcive 5.3 kg socrous BP o sufficlent dleiliod
1,2A4rlaxine (190 . , Slycerin and disscive 4 & sctive Ingredicat, meficlent
. EXAMPLE 12 _ _ mu:lnedu:dndﬂlmndmuwn
2,5-Dimethyl-7-propylimidezc]s,1-{}-1,24-tclagine .  suitahle filter pad distribute into bottles.
lﬂhhﬂmddnmehrun.lﬂ-m.)n--” .

‘pended in a solution of 34-dihydro 2 S-dimetiryl-7- ' EXAMPLE 16
propylimidazofs,

1-f}-1,24-triaxine (1.00 g) in p-cymens To prepare an injection containing 2 mg active ingre-
(100 ml) and the mixture was heated st refiux onder  dient in S ml

altrogen for 6 hours. The mixtare was cooled and the Dissolve 2 g active ingredient and 8.5 g sodinm ohlo-
Wm-"!.mm-mﬁu ride in 930 ml water for injections. When mlntion is

‘ ad weoe = with complete make up to 1 L with more water for lnjeotion.
was

Purge the solotion with nitrogen and fiill, under nitro-

; : pon, fnto suitable size smpoules (1 mi, 5 ml or 10 ml) seal
txought to 8 by tw addition of aqueous sodhom - sterifise by hesting autoclave
M&Fn:'ﬂ..mn&oxmmm““ by fn an '
etherngl extract wes dried (3odivm sulpbate) and con- EXAMPLE 17
m:ﬁtnmwm&ﬁ To prepars sopposiories each contaluing 2 mg aotive

Meht 4 kg of a sultabie fatty suppository base and stir
%0 in 2 g active ingredient. Keeping the active ingradient

Pharmaceition] Compositions smspended throngh the beso by stirring, pour the mix-
_ EXAMPLE 13 tore iuto suitsble 4 g suppositary moulds.
To 10,000 each Smgaf BXAMPLE 18
fo prepare capsules contsining 3 mg

3
Mix together 30 g powdared active ingredient with a ‘To prepare 1,000 pressurised aercsal cans each oom-

LT g e o St
Micronise the active ingredient 0 that the majority
mwm,uﬂmﬁmb of the crystals are between 1 and $ pm in longest dimen-

dctive - sion sad nope are grenter thas 10 pm. Disperss 120 g of
10mg dotive Ingrediont. *  the micronised active ingredient in 5.7 kg of s 021%

. BXAMPLE 14 . wm?dmmmnwnunﬁ
To prepare 3,000 tabilets cach containing 2 mgactive ~ Make this sepsnsion up to 20.4 kg with Propellant
jogredient ) Hadae &5 HPC and fill into suitabis sived acroscl cans by standard
Mix together 10 g active ingredient, 585 g microcrys-  techniques. Seal the cani with & suitable metering vaive
tallive ocliniose BPC, S g magnesium stearato and S g capsble of dalivering 85 mg of suspension with esch
stexrio acid. Comprem the powders on & miitsbie tablet-  sotuation.

¥

water to produce 9 L of syrop. Mix into the syrup 1L of

on
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: : A compound s claimed in claim 1 In which Z
EXAMPLE1Y . ,:m.m:q.m

To prepare 10,000 cartridgns for inheletion each con-
taining 1 mg active ingredient - ) 1\1
Micronise the sctive ingredient so that the majority 3 —NE—CH—
of the crysials are batween 1 pm and § pm in longest: . .

dimengion and nones are grester than 10 um. Disperse 10 which R represcats methyl, R; represents hydrogen
jdﬂdﬂﬂhﬂﬂwwmﬂ'm :mt'hmw?ﬁmwn.
N.Mlbmﬂudﬂnwwﬁrhbﬂo.ihld'lo,m"m“.ﬂmuhmw
golatin isobaty] when R repressnts hydrogen.

m clsimed in olaim 1-in which:

copsules.
In gl] the above expmples of pharmacentical composi-

¢ 3: A compound
tioms, the active ingredient is a compound acoording to R Is hydrogen, alkyl.ar pheny! or phenylalkyk
rionprr e .' ::I:-Im!c' phenyl
- L A compound which fs & fmidszof3,1--1.24-tris- R 1s alkyl or-oycloaiiyl
zine or & derivative thereof of the formmds (T): ] -:tmﬂ.“hﬂmahm
1 In hydrogen, mathyl, ethyl or sopropyl, phanyl,
. o . benxyl or pheaethyl .
' \’) » Ju or pb '
z R is methyl or phenyt; -
J‘ N Ry is methyl, propyl or lobutyl, or
n ",N 8. A comipoond s cizimed in claim 1 selected from
2,5-dimethyl-1-(2-methyipropyDinidero(5,1-£]-1,2,4-
.. o thereof. td . -
and physiclogically acceptable mlts thereof In which & A compound as ¢labmed in clxim 1 selected from
. o Twmhihﬁ:.l-ﬂ-l.l.d-
z o g = ! — o I 0 T.Auu?’ﬂ'_ildlﬁndhdﬁnlmtu
: Ry ol “;ml.b"‘ mw-si:-ﬂalm and physiologically
Wmumz’nﬂduﬁs . . ll.Am-dﬁnE’dhehlmlmtun
m&mt%-umw
7- e i o
o : ons compound s claimed In claim 1 in sseocistion with
and Ry, Ry and Ry, which may be the sume ar. differcat, %0 * Sooopiable cartler

each represeat a hydrogen stom; a oyvicalkyl group, mmdmnhm_!m
wald ev:lnllwl group enm-h:'ﬁ_ 3 b:ﬁh . nAm-ehh:l:ﬂuupphuhnd
tuted by one or more hydrazy, alkoxy or halogen radi- :"::;u_' oF forma muinnble for kibaletion
carbon 12 A composition s claimed in claim 11 in the form
aioms; or straight or beanobed alkyl or alkey! growp, d‘apwhwllun:,.hhlnkd. : :

P
1
|
b
|
i

said from 1 0 6 carbon ;
id alkyl group containiag e toms, ;Am-ﬂ.hhdhcﬂn!h&-’ﬂ
which alkyl or alkenyl muww-” 14. A method for the treatment of a patient saffering
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IMIDAZO [S,1-F]-ASTRIAZINEY ... - Mumwa&mmﬁ
RELATED APPLIGATION - % ""-c.,‘"' s, of m formila 1 say, exist.in
Ser. No. 300,749, filed 25t Oct. 1917., s muw_wmmmhﬂum-
uUAs. Plt.No.S.MO.SS'i d&mC«m ﬂlenppo thy invention. e a

amm%umnmmm

and Alexander
CcLic ’ E@h@wnrmﬁﬂhpﬂﬂhmﬂnlm
This invention relates to certain heterocyclic com- 19 compounds for addition hickide sodinm bisulphite and
having pharmacological and' to pro-  coinpounds contsining'an active methylene in
_llhrﬂnmw-waﬂumm particular 5 5-dimethyicyclohexsne-1 ,3-dions, barbitu-
ceutical them. ric acid and
Wehvetumdﬂntuﬂnmhﬂl-ﬂ-.—ﬁh— A - of to the

zines and derivatives thercof act ss spasmolytics and 15 invention '..ma":".’um reprogents a-hydrogen

diuretic propertics. They are therefors particularly’ iscbutyl 3-methyl butyl or in
w-huﬂndhr:hm.u-@;d-u 344 lgrnlhnqylu(c...)l:
asthma and bronchitls and siso for the treatment of 20 particulsr benzoyl and 4-chiorobenzpyl or s
oedema snd heart faflure. The:  phomyi, in
wmylhhmlnmpialq:plm '&m.nﬁmm« yl {C14) in par-
mﬁ:mdlﬁndlnﬁn.ﬁun% ticular ethyl. e ikl (Coy) i ke
;mﬁdﬂlshvuhhlnﬂuulzlmntﬂmm” ln:iyl othyl, ill'm: phen--

they are xanthene oxidase inhibitors. dﬁyl,cn'ylmplﬂl:ullr #mdhuyphyl.-
The m&mmﬁem llhmylmptﬂmludlyl.uralkﬂhw. particular
dﬂnpullhmuh
. R.mllkyl(c...)hmml.
30 &wﬂkvltc‘;"-c-)m

in which:

repré-

hydrogen atom which
mhm;MG# an der Bronchial musculater. Arch. Patho.
n.mmnlhmyl.lny or all mm xol. 195, TI—T;SZI.I-I"]«M 2-amino-5-
a hydrogen atom, or an group . methyl-7-propylimiiazo[ 5,1-f]-as-triazine, hydrochlo-
mqmuﬁhﬂm;lbyuaqlﬂm-mﬁ&m mhlm-
mummﬂhyl,lry cw mo?ﬁe llddnem oftln com-
&mﬂamnammmnlkylm' For instance at a concentration of 5
R, reprosents a atom or an aryl or 1 X 10~* M, 2-amino-5-methyi-7 [5,1-f)-
group which alkyl group may optionally be su 50 ga-triavine, hydrochloride is about 8-10 times more
hMbyaeydndkylmpmhin;SmTcn— mﬁmdnﬁncwynlminhlihlﬂuﬂn
bon atoma. wnmd&hmmq&m

m.immmmwum monophosphate, & humaoral wlmputpthwndne-
bromchodilation.

hh-muhmamaam _
bond. It will be approcisted that when a single bond s 35 m%‘bcompigmdl mﬂ'&'iniullmmyhl
mﬂlﬂc awmmﬁ hmhhdprphhmﬂmm
ﬂ-4-puubn. - be used In the. form of thair physiologicaliy acceptable
arlnnehad t .mﬁﬂulmq_ﬂrup.nlpm.mﬂq;.m;.#mm
carbon stoms and the term alkenyl refiers to litor| may be.presénted for use in the conveatiopal manier:
branched ‘chain 2t 6car-  with the aid of carriens or and formulating.
bon atoms. The terms aryl and-aroy! proferably refér to'  agents as required, and with or withogt suppleinentary
Ty spiaty B oot oy & Bl St 55w T ereniiions Toy ol e Soopsaboros o

[ atoim 65 X iis or
otm:.’muollhuym hpeﬂnm.urhmmhbln,br#nhrnhbyhh—

The, invention includes physiologically leaptabh bie  latlon. Qral administration’ onyeqiént in the
saits and derivatives thercof. Sultablo salts kackido ackd  form of tablata, lqhabmm?hmh_nq‘_lhﬁe
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of starting materials for Exampls 12. Example 25 do- 20 mhd.w-u(lnl)w-ddndm
scribes the prodisction of starting matérials for Exam- ZNndumhydmdd.(an.)ndmu ml). The

6
nuthylimkb[s 1-f]-ea-triazin-4(3H)-one (Example

" 2-Amino-7-cyclohexylmethyl-3,4-dihydro-5-
mgthyllmldm[s 1-f]-as-triazine, hydrogen maleate
2-Amino-7-cyclohaxylmethyl-3,

meﬂ:ylllmtmls 1-f]-as-triazine, (0.7 g.) in ethanol
(50 ml.) was tréated with maleic acid (0.4 g.) i ether
(50 ml.) and the solid was collected and crystullised
from a mixture of methanol and étiryl acetats to give a

10 white solid, m.p. 130°~133"

EXAMPLE 2

a  2-Amino-3.4-dihydro-5-methyl-7(2-methylbutyl-
)Iml:llm[S 1-f]-as-triazine

2-Amino-5-methyl-7( 2-methylbutyl imidago[ 5, 1-f]-

as-triazin-4(3H)-one (1.7 g.) and lithiom sluminium

llydl'lb(O.D.'.)mdlglyu(SOml. freahly redistilled)

stirmed snd hested to 100" for 4.5 hours and

fllowed by

solid ‘was fltered off, the filtrate was eveporated and
the :udmwcynllud&mhopopuol. The

EXAMPLE 1 7 memmqgig?}nwmﬁ
a 2-Amino-3,4-dihydro-S-methyl-7- ,, its hydrochloride, m.p. tresting & &0
propylimidazo{5, | -f]-as-triazine 23 tion in othanol with c.hlol:l,emud-r
2-Amino-3- - 7-propilimidazo( 3, 1-1]-as-tria- In a similar way:
zin-4(3H)-ona, kydrochloride (5 g.) (prepared accord- b 2-Amino-7
ing to Example ¥ of application Ser. No. 300,749 and  methylimidezo[5,)-{}-as-triazine, m.p. 194°-198°
bithiun aluminhem hydride (2.9 g.) in tetrahydrofuran 4, (49%) was obtained from 2-amino-7
were heatad under reftux for 78 houns, and cobled. (5.1{}-as-triszin-4(3H)-0ns (AH
Water (11.6 mL) was added cautiously. followed by  12963). It wes converted to its , M.p
aqueous sodium hydroxide (2.9 ml., 15%). The solid  255°-257%
was filtered off, the filtrate waa. evlpormd and the c. Z-A:mo-s.d-dllly:h'o-?(m:hylhtyl-
mdunw-ummedwlthdvlm The product 35 )imidazolS,1-fl-as-triezine, hbydrochloride, m.p.
was a-yltl.llllad from ethyl acetats and had m.p. = 167°-172" (crystallised from a mixture of ethanol and

b 2-Ami 4-dihydro-S-methy}-7-
propylimldnnls.l-ﬂ-u-;imn. - or

Mnﬂuymﬂl-dﬁnmumhum of sthanol
and other to giva a white solid m.p. 263° (docomp.).

mmmmmwam 43
pmcednm

2-Amino-3,4-dilrydro-7-i

md:ylh:khm 8. l-l]-u-trlnlm. m.p. 284"-286" (re-

from a mixture of ethancl and ethyl ace-
tate) lnd it hy&odlhnlc mp. 210°-12°. were ob- 30
tained from 2-amino-7-i ylimidazo[5,1-

ﬂﬂ«!ﬂm (qu:le 25).

[5,1-f]-as-trisxine, m.p. 25!'—363' (u'yll.llhul from
agquecus methanal) and its- hydrochloride m.p.
225°-.228" were obtained from 2-amino-7-iscbutyl-S-
g)ﬁyﬂnhl&.l-l’]—u—rhdn-lﬂﬂ)—om (Bxample

as-triszin-4(3H)-one.
£ 2-Amino-7. 1-3,4-dhhydro-5-
methylimidazo[S,1-f]-as-triszine, mp. 228°-230°

acetate btained from 2-amino- -
%yl ) lnl o s 5-methy!
4{3H)-one (Example 25).
. d.2-Amino-3 4-dilydro-5-mathyl-7( 1-matirylpropyl-

40
)imidaso[ 5, 1-f}-as-triazine, m.p. 275°-290° and Ill di-

hydrochloride m.p. 270°-187° were prepared from
2-|mho-5-nuﬂlyl-1( 1-methylpropyl)-imidsxo{ 5,1-{]-
ss-triazine-4(IH)-one (AH 13014A)

BEXAMPLE 3
5-Methryl-7 - laminodmidazo[ 5,1-1]-
a :.ﬁvl--pmylz-m [5.11]

hydrochloride
3,4-Dihydro-5-methyl-7-propyl-2-
50 propylaminoimidezo{ S, 1-f]-as-triaiine (Example, 12a)
(1.44 g.) end palladium on charcoal catalyst (2.8 g.,
10%) in p-cymene (100 ml) were hosted under reflux
in p-cymens for 3 hours. The catalyst was filtered off
and the filirate was extracted with AN hydrochloric

33 acid (3 X 100.ml.). The extracts were noutralised with

potassium carbonate and the mixture was extracted
wﬂeﬂqlmmaﬁﬁnﬂ:ﬁﬂm“ﬁ
mdylm“u-ﬂﬂlm&hydm-

60 gen chilarids in ether. The solid was collected and had

m.p. 201°-206°.
hlhﬂ-w.thoﬂu-hgmﬁmpu-

b. z-hzyllmho-s-medwl-'lmws 1-f]-
dro-S-methyl-7 [S I-n--ululu (Bx-

ample 12b). It was cooverted into its hydrogen maleste
which had m.p. 141°-142".

65 pa-trigwine was:
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7
5-Mothyl-2(

2-phenethylamino)-7:.
mﬂmﬂnﬁl-ﬂ*ﬂﬂm m.p. 124°-128° was

thylamino)-7-propylimidazo[ ¥,1 ﬂ-n-mly:l:l-nzg (Bxam-

%s.lk) .lt was converted to its hydrochloride mp.
d.z-hobutylnnmo-s-nmhyl-'l-pmpyllmldm[s l-l]-

as-trinzine, m.p. 87°-88°, pr;pued

bobutylamino-3 &dﬂ:ydm-s-mnthyl-
propylimidazo[ 5,1-f]-as-triezine (Example 12f). It was
converted to its hydrochloride, m.p. 201°-213°,

MS&W)WT- ’
propylimidazol 5, 1-f]-as- mp. 158°-160" was
prepared from 2-(3,4-dimethox;

dihydro-5
(Example 12d). ltwllcmvu'ldlnhlhydmpmnh-

ate, m.p. 118°-121°

fJ-Ammo—'i Emidezo($,1-f]-as- .
rinzine, m.p. 84°-86°, was prepared-(72%) from 2-
(i ine T-nolmtyl-s-molhyllmdmls 1-1]-

a-trinzine (Example 1d). It was converted to
pnmnhnwlﬂdunl
mlﬂlmlmiwqhmnd had m.p. 178% :lﬂ' 7
plgwhmﬂnmls 1-f]-as-triazine was prepared z:m

2-amino-3,4-dihydro-4(p-methoxyphenyl)-5-methyk-7- -

p-m
propylimidazo[ 5,1-{]-as-triazine (Example 145). It was
converted to its hydrochloride, which was crystallised
ﬁumnmmdmndmdethumdlﬂm.p.
224226 (21'%).

[5,1-]-as-
4.5

h 2-Amlno-4.5-dmothyl-1
triarine, was prepared from
dimethyl-7-propylimidazo[ 5,1-f]-as-triazine (Example
16¢c). nwmwmmmbydmmm
had mp. 155"-156°.

EXAMPLE 4 ' .
2-Amino-S-methyl-7-propylimidazo[ S, l-t]--trhmo.
bydrochloride

2-Amino-3 4-dihydro-5-methyl-7-
ﬂulmuhnls »1-f]-as-triaxine (Example 1a) (2 g)
paliadium on charcoal
(100 mL) were hoated. umder
mmﬂuedlndeonumdlm-mdwﬂhlﬂ
hydrochloric acid (2 X 100 mL). The extracts were
made aikaline with 2N sodium md extracted

yellow solid (0.3 )snm()zg
mnudma_s(mﬂ'ﬁumwmmm

extracted with ethyl acetate (3 X 100 ml.). The extracts

were dried and evaporated and the solid was

lizod from ethyl acetate and had m.p. 157°-167°, 1.74

8. (The hydrochioride had m.p. 271°-276", and was

propared in ethyl acetate by addition HCY/Bt,0).
EXAMPLE 5

N-(s-mlﬂ-pupyﬁ.ﬁd-m[s.l-q--uﬁin-z-yl)-
mlw

tripzin-2-y1)-metbane sulp

give N-(S.l-dihydm-’-mdhyl—'l—
-2-yl)}-methane sul-

s rated. The residue was

ﬁmnmlnnnd_

60 solid was
N~(3,4-Dihydro-5-methyl-7-propylimidazol 5, l-n-- '
honamide, mothanesulphon-

mwmmﬂwdwhﬂum“m
‘ncetate to

were dried over anhydrowms fil-
20 tured and evapoiated. The solution was dis- .
solved in ethyl acetste and maleic acid (1 g.) in ethyl
acetats (40 mL) was added followed by ether (S0 ml.). ~
‘The solid was collocted and from.a mixture
dilq:oplnollndelbrull m.p. 183°-185%

b. N-(3 Dlllydlo-s-meﬂlyl-'l-bobutyﬂmum 5.1-
!]-u-uéhfi—yl)—p-chhnbamﬂh mp. 236'-[239'
A-dihydro-5-methyl-7-

N-Btllyl-N—(S.d—Dlhydm-s-mabyl-'l-
propylimidazo{ 5, 1-f]-as-trinzin-2-yl Jacetamide,
hydrochloride

i Mydto-s-melhyl-
S.1f]-es-txiazine (Bumph 12¢) (1.1

45 l)dlﬂlﬁhﬂ.(lﬁsﬂ)hﬂmﬂ

(10 mL) were hested an & steam bath for 16 hours. The
acetic acid was distilied off and the residue was crystal-
Mﬁmumbﬁndgwmdubml
liil.m.p 190'—192'( "

N*’*"M’m:”'ﬂ’ I-ﬂ-u-

triazin-2-yl by

2-Amino-3,4-dihydro-S-methyl-7- -

mph 1b) (2.55 ;mmhm( 12
) was Ilellnd.l.t 140" for 2 hours and cooled {'lll

m'-mﬁrmh':::“h

m.p. 209°-222° (68%). . ¥ )

. N-(3 4-Diliydro-S-inethyl- T-propylimidszol S, l-ﬂ-
sa-triazin-2-yl)acetsmide, hydrochlorids -

" 2-Amino-3,4-dibydro-S-metiryl-7-

propytimidar{,1-f]-as-trisaine (Example 1a) (1.9
and acetyl- chloride (1.8 ¢.) in apstic & ‘(zoni'i.)



o (B
3,941,785 "

9
giacial) were hested at 100° for 3 hours. The solution mhnuedeﬂnnlmdeﬂ:ylmullhdmp
was evaporated under reduced pressure and the residue ~ 264°-172°
was crystaliised from a mixture of othinol and ethyl In & similar mannér;

acetate to give a white solid 302" b’ . 2-Benzylamino-3,4-dihydro-5-mothyh-7-
mmm-ﬁmh-ms prqﬁh%l-ﬂ;;ﬂiﬁu. 3 rr.’-

in-2-yl)acetamide, m.p. 269°-271° (crystal- hl:lln.p. 235°-240°,
lisnd from & m'f:) of ethancl and ether) (Starting MW zﬂunﬁod:yllnno')l-:
c. N-SSJWTWJW[S 1= l9?—ﬂ:‘.udml:ed[ :Tn N-(S.d-dilly;lo-#@-s-
mm:nmm:;u ., o Smiacsme) sliphenlecommids, mm'ybmhnnn}-s-
N-(3,4-Dibydro-4,5-dimethyl-7- !5 methyl-7. [s 1f]-as-triazine mp.

mhmdm[smmz-y)umdehydm- 20°-123% (66%) was prepared from N-(3,4-dilpdro-4-
chioride m.p. 272°-274° (crystallised from & mixiure of Mv%":,m[s iestrain 331y

cthanol and'ethyl acetate) (Sterting waterial Exxmple:  3,4-dimsthoxybenzamids, mothanesulphonats. *
16¢). _ 0 & s!;%l:ylmmi!.d—dhydm«!—uuﬁyl—'l-
EXAMPLE 10 . - lln.p.l !129°-|3o.s'°.w- obtainad from N-(I3.4-Dlhydm-

. N{sﬁnﬂwﬁod-mﬁvl-mes 4] 5.methyi-4-oxo-T-propylimidesol 5, 1-{]-as-triezin-2- -

2~AM34dlm|mSmd 17 Jacetamide
3, 1-{]-ae-trimnine (Example l¢) (2.2 2] 2 g ’-“MMWWMI-;;
D i i 35 i 59°) wan hsatnd s eihis Kot e Loy lﬂﬁm:n IST-167 and i

24 hours snd svaporated under reduced pressure. The (3ﬁw1mm[5 10-
residuc was stirred with 2N sodium carbonate and the o5 ¢rigyin Hmﬂdﬁll!m
solid . was collocted and driod end bad mp. 24 .

188.5°-190.5°. Its hydrogen maleste mlt had.mp. *° . EXAMPLE 13
ISV—IGI'(WMIMMMM . " 2-Methylamino-3,4-ditzydro-S-methyl-7-
ether). . . isobutylimidazo [5,1f]-as-triazine, hydrochloride

b. in & similar manner N-(S.Ldihydm—i—mnﬂnyl-?-
isobutylimidao, 1 trimaio 2-yl)formamide m. N<(3,4-Diltydro-S-methyi-7-isobutylimidaso[ 5,1-0)-
m—al!'(u'ymlliﬂd-:omdtylm)ndhlgly’: 33 as-triszin-2-yl)formamide (Examplo 105) (1 g.) and

eothanol acetato yan (60 mL) were heated under reflux for 4.5 hours,
trs of mmd el ) ' and cooled. Water (1 ml.)w-uihdd:w'h'bl-
. EXAMPLE 11 " . lowed by SN sodium hydroxide (1 mL) and water (3
N~(3,4-Ditrydro-5-methyl-7. 5,17 es 40 ml). The mixture was filtered and the filtrate was svap- .
Mz,lm“m mmmum‘_mmw

gea chioride in gther amd the solid wes ¢

5.1 . . 10 ('i ’-; m_”ﬁa:)m and. ethyl acetate utl lnd m.p.

were heated under reflux for 5.5 hours and cooled with 'HXAMH.BI"A

the mixture was alkaline and the salid was off. 'm Bmidamo[ S, 1 MW

ndhmu-ﬁldﬁﬁmmnﬂiml bicar- 50° 2-Amino-5-methryl-7-propylimidamo|5, 1-{]-us-trie-
: zine (B 4&“9'.)!!“%(75
the extract dnldowrnp-hmlllphh. added to phenyl magnesium brogiide (from
cul:;hd.'ﬂum'umllhd bramobenzens (7.85 g.) and magnesiom (1.2 g) in
ﬁmnﬂmulhllwawhhnld.m.p 161°-162°,  ether (60 ml.) and the mixture stirred for 5 hours
. ; 35 Saturated aqueows ammounium suiphate (SO ml) was
EXAMI'LBIZ . added.and the organic layer wai scparatod, dried over

A—Ih‘hydm-s-mthyl-ml-z- magnesium sulphate and filtered and concestrated.

mhlnlnolmﬂln 5,1f]-as-trisxiné, hydrochloride The solid crystaliised from agueous cthanol and
N{Mf-]mﬁyl- . drd-ll:np.zw-ms"lhnﬂhcﬂnﬂm

5,1.{}- as-trinsin-2-1)" propionamide, 60 treated.with hydrogen chicride in ether and the sofid -

Sm)ndmmw IIMM‘WMIMC“
(5 &.) In dry tetrabyydrofuran (300 mL) werestired and 2ol and ether and had m.p. 179°-181% -
hested under reflix fior 60 hours snd cooled. Water (5 b. In a cimilar way, 2-amino-34-dirydro-4(p--
ml.) was added dropwise fhilowed by SN ‘sodium hy- mthuyphnyl)-s-mﬂlyl-‘lmus lﬂ--
droxide (5 mL) and water (15 mL). The solid was fil- 65 triszine, hydvochloride -was propared from p-methox--
tered off and the fSiirate was evaporated. The residue Mlmmhm.nu-m-swn-
wis dissolved in ethanol and bydrogen chioride in ether  propylimidazo( 5;1-f}-as-triazine (Ennq*ﬂuﬂlnll
mldddbgnaldidﬂnlwmllﬂdfmmn - mp: 178%181%

[
]
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g 0:83 g.): This guin (0.7 g.) and acety! chlo-
EXAMPLE 15 - :‘_d:'(ltl)ls(ml_.)- ...’...d.l".';& ko (10 ml) were
4-Allyl-2-amino-3,4-diliydro-5-methyl-7- . _ hested at 100* for 2.5 hours. Acetic acid was distilled

propylimidazo( 5, 1f}-as-triazine, hydrogen maleate off and the residne was crystallised from a mixture of
Allyl chioride (9.9 ml) in anhydrous totralrydrofuran mmﬂ othyl acotata to give & white solid, m.p.

(75 ml) was added to turnings (2.9 g.) in
:’:ydm':ulhydrmm (30 mL). Wllniluml_l-’:- EXAMPLE 1§
propylimidazo[ S, 1-f}-as-triszine (Exsmple 4 ) 2-Amino-3,4-dihydro-S-methyl-7-
[ (ﬂ(l ml.)wuw :;.)l 19 propylimidazo] 3, 1-f}-as-triszin-4-yl)-birbituric scid
the mixture was stirred for 30 minutes. Ainmonium iric acid (1.36 g) snd 2-amino-5 17-
chioride (6.5 g.) in water (25 mL) was added and the Ms-l-ﬂ-mmmpbﬁ(znh
organic layer was dried over magnesium water (60 ml.) were stirred: for 1.75 hours. The so
sulphate, filtered evaporsted. The sclid in ethy! 4 msudﬂqn“ﬁmwmdwlnlﬂ
acetate (100 ml.) was treated with maleic acid (1.7 g). ~ W-P- 256°-258°
in ethyl acetate (100 mL.) and the solid was collected b. Hz-Am-Sﬂ-dihvdm-S-meﬁyH-
ﬂw%w of -isopropsnol and mhﬂmlﬂ-ﬂ--ui-dn-#vl
cther m.p. .. . . - hydrochlogids
) : 5(2-Amino-3 7
& EXAMPLE 16, w ﬂ'ﬁWm
a, 2-Amino-3 S-dimethyl-7- was troated with i safution of hydrogen
lsobutylimidazo- triazine, kydrochloride chloride in ether. The solid was collected and crystal-
2-Amino-3 ey : sichero, lised from & mixture of methancl and ether and -had
[5,1-{}-as-triazine (Example 3f) (2 g.)lnz;_ ether (50 4 TP 200°-205".
mwﬁl)TgdeW(z.SG . : 3
reflux for 2 hours and Tﬁmmo— m)'*mmﬂﬂﬂmﬂ l-ﬂ-ll-ll'hlillﬂ
mmuoon'rl;m)w-m.mh:m” 2-Amino-S-inethyl-7-propylimidezo[ 5, 1-f)-as-tria-
layer was separatod. The aquoous layer was (Example 4) (1 ethanol (20 ml,
days and the solid that crystaliised was collected and mwSJWm((1;)h

from a mixture of ethanol and etiryl acetate - aqueous ethanol (20 mlL, 1:1) were mized. The solid
uﬂhﬂmplﬁ.’n‘-ﬂﬁ?'.('l‘hchydmebbrﬂehdm.p. wucnlladnduddmduﬂhdm.p.m"

142°-143%),
b. In & similar manner, z-mho-a.d-dn:yaom;u- 38 EXAMPLE 20

17 lliniddro[ 5, 1-f]-as-triazine ‘was 2-Amino-3 4-dihydro-4( A)}S-meth
mﬂm m[s l-ﬂ- yi-7-propylimideso] S, Im
-u'ldno ( 4) and

2-Amino-5-methyl-7-pi 5,1:0]-as-tria-
hydrochlorile salt which Was Crys- 40 4, (Bxamaple 4 (13 57 [5.1-d]

Wmlm“w““““. (la;)uﬂmwm

h-lém-p-l'-'o'-l'ﬂ'- . ethancl (50 mL) were heatéd uirdor. reflux for 1.5

ether) wero from 2-amino-S-methyl-7- :—ihu“ww- : ﬁ.unma ml::"a ddql:m'l:
propylimidazol$,1-{]-as-triszine (Example 4) and and troleam and bad 193° |9s°.m-ou'
methyl magnesium iodide. ) hﬂl(!ﬂd)uulu:-p’m

*  EXAMPLE 17 ”hmmmuwm uu-nnd.

propylimidazo]5, l-l]-u-u'h:in-u}yl)mnidn, and othor and bad mp. 122° .
hydrochloride EXAMPLE 21’

2-Amino-5.methylT-propylimidezo( 5,1 fFastwis- 33 2 Amino- A-8hydro. 5. methyl T-propylimi _
zine (Example 4) (1.9 g.) was added to benzyl magne- Thas riasiio 4 mewd-n[n

sium chioride (prepared froin bensyl chloride (63 g.) mmhnlphh(l.s';.)hm(ﬂlﬂ-)'-

and magnesivm (1.2 in ether Mﬂ..lﬂh
mi:lunw-m(adﬁ:')ghmnus“ ) ;. added to ‘1-propylimidazol 5,1-1]-as-

&7

Aquoous ammonium chioride (50 mL, mw-' added 60 "'-’"(Wﬂ_)n(dl!'l-ihd-dmnl-) The -

and the aqueous layer was separated and extracted with solid ras dried and hid m.p. ?32'-334'
ethyl acetate. The extracts were dried over magnesium . EXAMPLE 32 .
sulpbate, filtered and- evaporated and the residue .
chromatographed on silica .gal (100 g:). Fr£ Mwﬂdvl-"mﬂmumls 1l
Shotod with m’aﬂﬁm'::mw “ N-Ehyl-ﬂ-ﬂ.dl-dllljdm-a-mothyl-

s mix \ - .
(4:1) were evaporated to give 2-amino-4-benzyl-34-  [3,1-{]-as-triazin-2-yl)acetminide, lyd . (Bx-

-pmpyllmhn [5.1-f]-as-triazine unﬁe?)(&la.)nllhﬂmnn'llmmhmmcﬂ'
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g.)hamhﬁn;oofdimethyldlgl(ﬂﬂmL)i:n;IAdh&yl EXAMPLE 24
i 150 ml.) were heatod under reflux hours
3 ém"’w... (3.37 ml.) was added followed by ~ N-(3,4-Dibydro-5-methyl-4-oxo-7-propylimidaso[ 5, 1-

aqueous sodium hydrozide (3.3 mL) and water (9.8 , - ~ flestriszin-2-yl)-2-phamylacetamide,
ml.)'l‘hsnddw.ﬁlundoﬂudﬂuﬁlﬁahw R dw_’ -
evaporated. The residue was mixture -methyl-7-propylimidazo
ﬂ“m(mnm‘;umm scetate as eluent. The  [5.1-f]-ss-trimzin-4(3H)-one hydrochloride (3.0 g.),
fint 400 ml. of cluste was discarded and a fraction ~ ethanesulphouyl chloride (1.6 mi, 2.36 g.) and phen-

(30 e ot v e o g . 10 Yo 3133w s o o
Thin ail (1.1 8.) and palladium on charcoal catalyst (1 Ly ehar (75 mi). An.oll separated which changed to
§. 10%) in p-cymene (60 ml) weve heated under 1 oy 7 ocjid This was collected, washed with ether, and
flux for 30 minutes, cooled and filterod. The filtrate recrystallised from ethanol-ethyl acetate to give the
whkmwnhmhy&odihnud(sxzsm)md 15 methanesulphonate mlt of the phenylacetamide as
the aqueous acid solution was separated and neutral- white noedles, m.p. 214°-219%

ised by addition of potassinrn carbonate. The mixture mumm“m

was extracted with ethyl acetate and the extracts were N34 .
dried gver magnesiim sulphate, filtered and evapo- mlhﬂmls l-ﬂ'ﬁmﬂ) propions-

ruted. The residue in ether was treated with a solution 20 mide, hydrochloride, m.p. 252°-257 (sinters at
of hydrogen chioride in mnhydrous ether. The solid W)(MMM
crystallived from a mixture of ethyl acetate and ether to Nﬂ-"—%émwi_m
gve the product, m. 83°.84% ' mide, hydrochloride, m.p. 248°-255° (from oths.
EXAMPLE 23 23 N-.?:}_ . ,
Dlllydm#ms-uﬂql- -
Mdno-S—nnﬁyl—l_-Mylﬂb—?mﬂndﬁn[S.l- aropylimidezol S, 1-{]-as-trisain-2- t ide,
e hydrocloride Mnﬂﬂphmm‘.] mp. lsr-aoytlx)s' (from ethy]
& 2-amino-S-methyl-7-propylimidaso] 5,1-f]-as-tria- acetate).
2ine-4(3H)-thione, hydrochloride. 30 N34

Dibydro-4-oxo-S-metiryl-7.

2-amino-5-methyl-7-propylimidezo{ 5,1 -f}-as-triazin- propylimidexof 5,1-f]-as-trisxin-2-y1)-3,4-dime-
mothanesuiphonate, p.

(R oon bydrocokd (103 snd phophorm pe: 212135 (B e, P
tasulphide 8) in pyridine were heated . .
under refiux for 18 hours. The pyridine was distilled off 35 [ 10° Foactions tokia was tsed 2s & co-solvent.
and the residue was dissoived in 2N sodium hydroxids. EXAMPLE 2%
Ginacial acetic acid was sdded and the solid was col- Mmqwsmms: -a8-tria-
lected and dissolved in ethanol A solution of B,
chiloride in ether was added and the solid was collected N-{l-ca-Ammz-mm-z.s-ﬁym-sMuh-

and crystaliised from & mixture of etbanol snd ether. It 40 6-y1) ethylJisobutyramide

had m.p. 290°-292°. 3-Amino-1-benzyl-6 (1-Aminopthyl) as-trinzin-3-one
b. T- (1 g) snd isobutyric anhydride (0.7 mL) in 14-

propylimidazxo] 5,1-f)-as-triazine doxan (20 ml) were stirred for some hours &t room

T-popylnmdlm[SI-ﬂ--lrh- 45 texmmperature. Ether was added and the solid wes col-

ndnn:thne(ﬂdg.)ndﬂ-m-uuudz h'lﬂl“l"lvN-[l-(S-Amm-z-bu:yl-z,s-dhy-
hours at room tempersture. mmnm”“m"'_’rmﬂ" } from 3amino-it , d’:
movalsric anhydride.

and crystallised from aqueous othanol and had m.p. amiroathyl)-as-trinzin-S.
< 2-amino-3,4-dilrydro-S-methyl-7- zin-6-yl)othyll-cyclobexylacetamide, m.p. 200°-202°
propylimidazo(5,1-{]-es-triazine, hydrochloride. (rocrystallised from methsnol) was. obtained from 3-
Z-anino-5-methyl-4-methyithio-7- L] mﬁn—l-hnyl-ﬁ(l-mﬂmﬂhyl)—n—u'hlh-s-om and
propylimidazo{5,1-f]-se-triszine (1 g) snd sodium  cycichexyl-acetic anhydride.
borohydride (0.5 g.) in N-methylpyrrolidone (25ml.) 2-bezyt-2,3-dihydro-3
were heated on & stesm bath for 7 hours. Water (150 HHHM&D«MHWWE*M

mlL added and the mixture axtracted continn-
u:}y“:uhcﬂmmronh::.me 6 4-Methylvaleric acid (0.5 g.) and methylamine (0.44

;)mdinnn(?sﬂ.)w-mmmm
dried over magnesium guiphato, fiitered and evapo- [ S0 v i diooan (35 ml.) and the mEstore was stirred

ntudlndthuuilmv-plmﬁdbyﬁmmphy tamperature, fitered

on silica gel using a misture of ethyl acotate and etha- hwnmlw«mmug
nol ss cluent. The eluste was evaporated and the resl- &5 5.one (1- &) was added. The mixture was stirred fix 24
due in ethanol was treated with a solution of hydrogen hours at room temperature and ether (300 mL) was
chloride in ether. The solid was crystallised from & added. The solid was collected and cryatallised from
mixture of ethanol and ether and had m.p. 251°. sthanol. The product had m.p. 188°-190",
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In a similar the following compounds were Injection ~— containing 10 AH11554 ml
puodﬁom};:lyno-l ben:yl-ﬁ(l-unmooﬂ:yl)--m o Pﬂ'
appropriate acid

zin-3-one snd the .
N-[!-(S-Jl\mmo-f-bm:yl;iz.s-di:ydm-s-mm s Formule : por i
xin-6-yl)ethyl)-3-meth: valeramide, m AH 11534 176
212°-215° (from ethanol). P o S T-uui 11554 base)

N-{l-(s-mmmo-s“m w—a.n....u..... o &

233'—235' (from ethanol). 10 N
3-Amino-2-benzy Meshod '
N-[1< L:J-dﬂ:yd:odmuh— of

zin-6-yl)ethyl ]-cyclopentylacetamide,

Dissolve the AH 11554 and the sodium chioride in

lQS‘-lQ&.S‘(ﬁnmammdeﬂ:nnlndelhu) 90% of the water for injections. W1 hution is
N-[ 1-{3-Amino-4,5-dihydro-5-oxo-as-trigzin-6-yl )e- plets make up to volurhe with firther water for injoc-
thyl]}-isobutyramide, hydrochloride 15 ﬂ?ﬁmw:m&wuﬂu ! ml

N-{ 1-{3-Amino-2- 2 -0x0-as-tria- solution can then either Pl*ﬂl. mto
in-6-ylJathyl ] dwot ml !mhﬁmﬂﬂ neutral glass snap-ring ampoules and sterilised by heat-
mwtsoml)m on charcoal cats- ing in an autocixve or by filtration or may be preparsd

(z;)wmczsom)ummw y:
@! at xtmosphere presgure and room temperature. 20 w

S

catalyst was filtered off and the filtrats was evapo- .
T .
rated to give the product, m.p. 310°-314°. Forma) mg/tublat mghublnt

Inadmhrvuyﬂnhllawhgmndlmp
AM 11334 B4 w2 =3
N-[ i (3-Amino-4,S-dihydro-S-oxo-as-triazin-6-yl)o- » {oaivalust to AH 11354 3 w0

oAy e e RN 5
- -oxo-as-triazin-6-y! i
thylJcyclohexylscotamide, m.p. 200°-202°. s "_Hﬁd—-ﬁ-:ﬁ - _g._ ' i3
N-[ 1-(3~Amino-4,S-dilrydro-S-oxo-as-triazin-6- . Pina] Tablst Welght 200 1%
yl)ethyl] 4-methylveloramide, m.p. 280°-283°, 30
Niyh&MW}dﬁth:ﬁn—&ylh- ;
-3-methylvalerami -300 Msthod of Marmfacture
N-[ 1-(3-Amino-4,5-dih 5 Je- Blend together the millad AH 11554 and Lactoss
N_t;llyl_(l-z-meﬂwlbutmmide.mn 26!1270'_-6_!"»_ 55 Prepave the requisite quantity of 5% Starch Paste and
3-Amino-4,5 add to the mixed and mix uniform damp
lacetamide, m.p. 313%-315" mh:nn—hmﬂmmh:ﬂlﬂl:m-by;-
’ . ing through a suitable mill or sieve to produce discrete
2-Amino-7-isopropyl 3 et timidat S, 1 (et arulatos. Dry the gramlos In cither & fhuld bed driex
or an in & hot air oven at a tom sbouat

N—[J;(SMM&O—SMM)& 0 e Aer _pmm'{ow

thylJisobutyramide (1 ackd (10 B3 gove to

)v-huudnlm'mrl , cooled and . i

soditrm carbonate and extracted with ethyl acetats. able tablet prem. The tablets
mmwﬁhﬂmmﬂmmﬂﬂ?ﬂ“ 11554 ‘cach weigh about 200 mg and sre 8.0 mm in
and evaporaied to give the product, m.p. 310°-314" diameter, mmloqmlimm
In a szmilar way, the following compounds were pre- - weigh ghout 156 mg and sre 7.0 mm in diameter.

pared: - Inbalstion Asrosol

z-Amino-'?-llohnyl-s-meﬂylhldmls 1-f]-as-trin-
rin4(3H)-one, m.p. 251°. L

2-Amino-7-cyclohexylmethyl-5-methylimidazo[ 5,1- Formmisthem mg/meternd dose
f]-as-triazin-4(3H)-one m.p. 278°-283".

2-Amino-5-aety} T(3-methyloutyDicnkdazo(, €1 3 Stk st oead) a3
as-triazin-4(3H)-one m.p. 251°-25. 11“&-__ AP 3

2-Amino-5-7( )lmdm[s I-}-as-tria- 35 & Dichiovediiooronedmms 8.5, U =
zin-4({3H)-one m.p. 220°-232°,

2-Amino-5-methyl-7( 1 )midazo[5,1-1]-
as-triazin-4(3H)-one, m.p. —268". Method of Mamifacture

2-Amino-7-cyclopeatyimethyl-5-methylimidazo[ 5, 1 Disperse the micronised AH 11554 base in the tri-
fl-as-triazin-4(3H)-one, m.p. 159°-160". 60 chlorofiucromethans with the. Sorbiten tricleate. I

of
EXAMPLE 26 . : asrosal cans and seal by means of a suitsble metering
This Example gives representative formulations con-  valve. Presurise the containers by injecting the dichlo-

taining as active ingredient 2-amino-34-diiydro-7- roflucromethane through tha valve,

timidazo[ 5,1-f]-xs-triazine referred in &5 o an alternative formula components |, 3 and 4 mre

hwﬂmuss&mmpoMiMh idemtical to 1, 3 and 4 identified above but 2 Is repiaced
the form of the bydrochloride which is refirred to a8 by Emulsifier YN 0.01 mg, AT

AH 11554A. Topical Preparation

# B
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3,941,785
. 17 18
Forauala . A wiv 9: A!th.hl'ﬁ-az
3‘.2:’.‘.:-1._;.4:.. m';ﬁ w-triazine. - ' o, .
. ; -s ;&Ampmmdaehh_-’dhchimlvl‘?l;_'az-
. amino-3,4-dilrydro-S-methyl-7-propylimidazof 5,1-1]- -
Pmnn:eml cream as directed in the llA.:;npnnnd claimed m:@hz
m di In . a8 in- i
B.P.C. 1968. Disperse the finely divided AH 11554ina  amind-3,4-dihydro-7-sopi hylimidexo[ S, 1-

proportion of the cresm snd carefully incorporate this  f]-as-triazine snd iu .
concentratod mixturs into the remainder of the cream 10  12. A compound a2 claimed in claim 1 which is 2-
base. Subdivide imto suitabls lacquered alomininm  amino-3.4-dihydro-7-isobutyl-S-methylimidazol $,1-£]-

tubes. ’ as-trinzine and ity
In an alternative formulation salbutamol slphate is 13. A a8 claimed in claim 1 which is 2-
used as additional active ingredient in an amount up to mmﬁm&,l-ﬂ-
1.0% w/v. This is incorporated st the same siage as tha !* ss-triazine and its
AH 11554, 14, A compound s claimed in claim 1-which is 2-
rchdnm of the unim-‘l-cphh;?-l:]nﬁyl-a S
« A compound formuia: methylimideso{5,{-f]-as-trinzine. - .

15. A compound as claimed in claim 1 which is 2-

. 20 lmb-?qmw.*m .
8 Re methylimidaro[ 3, 1-f]-as-triavina, malextn,
)\l’\ I.G.Aeunpllmnd-n-,min.d_dmlwhld:hz-

*.)kf ke 5.1 T riatine aes 8 Bychocaiiride.
RN 25 " 17, A compound

as cizimed in claim 1 which s 2-

RS amino-7-cyclopenxyimothyl-3,4-
) methylimidaso[ 5,1-f]-as-triazine.
in which 18 A -el-imedhd_.iqnwl;hlhi-z
mmmhh-ahm . a 30 SEc-34-d 7(3-methylbutyl)imidazo[S, 1-f)-as-
m“. mw 3 ” l’uA l- I- I. 1 |I|'2—
optionally be substituted by a phenyl group, or nﬂmgm4_m’m 5-.,.&!’! 7““...&!““ ®
wt'cuwmdc alkans sul- Jimidazo[ 3, 1-f]-ss-trizine and it dihydrochlorid

L
20. A compound as claimed in claim 1 which is 5-
R, represents a hydrogon stom, or & Cy. alkyl group 33 7- l-_z-p:pyl-dmh_umﬁ.l-ﬂ--:b-.

zine, -
Sroup, or represcuts & C,4 alkenyl group, phenyl, 21, A compound as claimed in claim 1 which is 2-
methoxyphenyl, or C, 4 slkyithio grovp; benxylamino-S-methyl-7-propylimidazol 5, 1-f]-as-trls-
Ry repreacats a hydrogen stom or C,.q k! GOUP;  zine, oy
and 40 22 A compound s claimed in claim 1 which & 5-

R, hydrogen atom, & C,4 goup,  methyl-2(2-phenethylamino)-7-propylimidazo[ 5, 1-7]-
alkyl g wqﬁ-ﬂ;hﬂww -uunoudiumud.b,r'zh (S:1-2F
& Cyy ©) grou u‘_;p.l:lﬂmlﬂﬂ 23. A compound as chaimed in claim 1 which & 2-
acts formed by addition. | 43 rimming and e hydoshlode oL £
i o cisimed in ciaim 1 In which R, 3“Amﬂllcliﬂdhchl|‘nl'hhhh1-
ropresents a hydrogen atom or a methyl, ethyl, propyl, 4-dime S-methy}-7-
hlluyl.s-mw ar a 34-dimethoxyben- qu:yllm s.l.q.-.ul-)lnp. )
=yl, phenothyl, butyryl, isovaleryl, ben- 25, A compound ss ciaimod in claim 1 which b 2-
20y), 4-chlorobenzoyl or methanesuiphonyl group. 30 gmino-7-lsobuty)-5 5,1 -f]-ax-trinzine,
3. Compounds as clsimed in claim 1 in which R, 26. A compound In ciaim 1 which & 2-
represents an ethyl radical. ) W’l—'
4. Compounds as cixtmed in claim 1 in which Ry 5,1 and its hydrochloride.
mhﬁmmmmw” ﬂ.Am?Mhﬂmlwﬁhz
MI.’. Mdmyﬂmyl,- i mﬂtyl hi R, hmm.s. ~dimethyl-’ -propylimidazo 5, 1-f]-as-trla-
represants hydrogon or methyl. - a8 A as claimod in claim 1 which s 2-

& Compounds ss cleimed in cleim 2 In whick Ry,  amino-§- 7ﬂym3.l-ﬂ--m‘

hydrochloride. :
methylbutyl, 3-methylbutyl, cyclopentylmethyl, cy- € 29, A compound as clsimed in claim 1 which is N-(5-
clobexyimethyl or phenyl. - methyl7- o [3,1-f]-as-trinzine-2-y1) N:n-

physiologically acceptablo saits with inorganic or or- 39, A compound-as claimed in ciaiti 1 which b N-.

%, Compotunds as claimed In ciim 1 in the form of & & )uhﬁmtmn pyinkdiaothl e tta
a2 - .
addition production formed by nucleophilic addition Sﬂm-mhe@hiﬁﬁ_’iﬂa

acrom the 3,4 bond when this s a double bond, with  (3,4-dihydro-5-methyl-7-; [8;1:-81-0é-
acdtoes biulphite. i Dyl p<lorepanammis and s bydrochids.
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32. A'comound as claimed in claim 1 which s N- !‘.Aconmomdud:mdhchhlwﬁhz-'

(3,4-dikrydro-5-methyl-7-propylimidazo[ 5, l-f]-u-tn- unlno-3.4-dlhyd:o-4.5-di|utllyl-1-pmpylmdm[5.l-.

zin-2-yl)imovaleramide hydrochlorids. f]-ss-triazine and ity
nz_:i)?nmduchlmdmelm lwlllcth- 5. -.-Ascowouﬂl-ehhad_’lnchhlwhd[lshlh_l-ﬂ(d-

Ethyl-N-(3,4-dihydro-S<metiryl-7-propylimidazo( 5, 1- ballyl- A—dihydm-&-nuﬂ:yl- HBmidazo .

f]-es-triazin-2-yi)acotamide, hydrochloride. [ l)lcdlmda.hythmm

uAmpundnddmedhehmuheh-N- &-'Ammdﬁu -s-(z..

3 4-dihydro-5-methyl- limidazo P amino-3. 7-propylimidazo[5,1-f]-

35, compoond e e c 1 which £ - s cpound & 1-‘&::.:;&31@[5‘15‘2'

(4-dihydro-S-methyl- limidexol 5, 1- ﬁ-dihyd:m!—utbyl— -
& AL e f]-as:tria- s friaaia-4-yi)berbiturc aci, hydrockloride

zin-2-yl )acotamide,
36. A compound s claimed in claim 1 which s N- "M“'MIVMUL

(3.A-dilydro-T.isobutyl. S-methykmidazo[S, I-f]-as-. s m&m%" ) Y ey
triazin-2-yl)acetamide. A compound s claimed in claim 1 which is 2-
37. A compound as claimed In clalm 1 which ks N- mgpr)Mb1-

(3,4-dihydro-7-mopropyl-5-methylimidazo 5,1-f]-as- Kmidazo[S,1f]-as-trinzine,
pg.y A compound as claimed ip claim 1 'llhh b2

S&Ampund-chmdhdlhlwhunﬂ-mmmsmmmmm[s].q-

(34-dihydro-4.5-dimethyl-7-propylimidazo[ 5,1-]-as- as-trinrine-4-sulphonic acid
.:».Az'yl punnd. chaimed in clsim 1 which is N- 'M‘LA : ’:Wmmh 511 -u:h-
com =
. S.Ldihydm-d-melllyl-‘l-pmyhtlm[s 1-fl-as-trin- sine, 5.1
zin-2-yl)formamide: as 'ﬂAoanpwnduahmadhduhnlwﬂnhhz-

40. A compound ss claimed in claim l which is N-  &mino-5-methyl-4-msthylthio-7-peopylimidazo( S, 1-f}-

3 -7 51 m-trinzine, hydrochloride.
(Mﬂ:z_y;l;o-sw u-:lohnylmldm[ £]-a2- 63.11:9_ for the ion of s of

41. Ampuuﬂudnudmdﬁnlwlﬂch-mn‘h .
{3 A-dihydro-5-methyl-7-propylimidazol 3, 1 -I]-as-tria- <. . R,
un-z-yl)hnynnuh. hydrochloride.

compound as claimed in claim 1 which is 3.4- . :
dihydm-s-methyl-'i-p:wyl-z- .
propylaminoimidazo] 5,1-f]-as-triazine, bydrochioride. }
43, A conpmd #s clatmed in clalm 1 which is 2- N \I/
7- RyH N .

MAmpmmdudnimdhdnhlwhhhhs.d- uwmwmm

dihydro-S-methyl-2(2-phenyletiylamino)-7-

propyBmidazo[ 5,1-f]-ss-triarine, hydrochloride. R,, Ry which may be the same or diffierent, represent
48. A as clalmed in clsim 1 which is 3.4- a hydrogen atom, or a C,4 alkyl group which may

dihydro-2-(3 A-dimethoxybenzylamino)-3-methyl-7- q;uoully be substituted by 'a phenyl group, or

propylimidazo[ 5,1-f]-as-triazine. " reproscat a C,4 alkanoy? group or C,4 alkane sul-

46. A compound as claimed in cisim 1 which s 2- 45 phonyl group:

17-
ﬂmﬂm .14} 3.4-dl|ydro-5-mthy &wlh}&mmulq.wm

47. A compound as claimed in claim 1 which is 3 4- R.wualwdlounlﬂn.lc“ilkylm_

2-is0  amylamino-S-methyl-7 Hmidazo be substituted
m b -propy! s .q'ﬂlwlmmcg::ﬂw ¥ ”'3
uAmmdndulmdnfmlmn- w?:ﬁm'ﬁ-;ﬁlmﬂ-
methylamino-3 A-dilydro-5-methyl-7- borane or sodhum-dilydro-bis(
isobutylimidaaof 5,1-]-es-triezine, hydrochioride. yhluminate, of & compound having the
49. A compound s claimed in claim 1 which is 2- ., L
amino-3,4-dihydro-S-methyl-4-phenyl-7- o Ry

propylimidazo[ 5, | -f]-as-triazine, hydrochloride. -
50. A compound as ciaimed in claim 1 which is 2- .
amino-3,4-dihydro-4(p-methazypheayl)-S-methyl-7-. HN

propylimidazn( 5, 1-ss-triazine, hydrochloride. - NN N

8. A compound ss claimed in claim 1 which is 4 #""Y
allyl-2-amino-3,4-dilydro-5-methyl-7- _ RRgN :
mﬂmﬂun[Sl-ﬂ-&Mhd:mn_lun. . R,
ugﬁmuﬁw@’mlmuz— o which

amino-3,4-dihydro-4,5-dimethyl-7- 63 n,,n.,n,mn.hnthm above,
isobutylimidazo( 5, 1-f]-as-trinzine, hydrochlorids. clsimed in which
ﬂ-AmnoEmd.ﬂthMIMH-_ ﬂ%‘hm&m.mm&mﬁ;

amino-3,4-diltydro4-cthyl-5-methy-7- umbntum hydride.
propylimides(S, | f}-as-riasin and it hydrochloride. T NI



192
SUPERINTENDENCIA DE INDUSTRIAY C MERCI
DIVISI N DE NUEVAS CREACI NES

202075

Bogota, D.C., 22 de Junio de 2007

Abogado

EMILIO FERRERO

(Apoderado)

Solicitante: BAYER HEALTHCARE AG.

ASUNTO Radicacion 03108302
Tréamite 002
Evento 001
Actuacion 430 _
Oﬂclo - lJ - 8 5 2 9

Follos 24

Como resultado del examen de fondo, realizado con fundamento en el articulo 45 de
la Declslén 486 de la Comision de la Comunidad Andina, se le comunica:

1. Documentos estudiados

1.1. Descripcién: Folios: 50 a 127 como se radicé iniciaimente

1.2. Reivindicaciones: Folios 128 a 130 como se radicé iniciaimente

1.3. Prioridad: Folios:4 a 37(01062001, GB,0113344.8).

2. Objeto de lainvenclén

o Titulo de la solicitud: Derivados de Imidazotriacinonas y su uso contra
procesos inflamatorios y/o enfermedades inmunitarias.

El objeto de la presente solicitud de patente de invencién consiste en:
Compuestos de 7-(4-terbutil-cyclohexyi)-imidazotriacinonas.

Reivindicaciones 1- 3,6 : Compuesto de la férmula (1):

0
CHs
HNJ\F’(
N

Reivindicacién 4 : Procedimlento para’preparario_
Relvindicacién 5 : Compuestos de la formula’lV.
Reivindaciones 8,9 y 10 : De uso.

Reivindicacion 7 : Composicién farmacéutica.
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El problema planteado en esta solicitud es la necesidad de compuestos (itiles
para el tratamlento y/o -profilaxis de procesos inflamatorios y/o enfermedades
inmunitarias.

Para solucionar este problema técnico la solicitud en -estudio proporciona
compuestos de formula (1), procedimlientos para su preparacién, composiciones
farmacéuticas que emplean dichos compuestos y métodos para utilizarios.

La presente solicitud incluye las propledades farmacoiégicas de los compuestos
de la solicitud. Los compuestos de fdmula () son inhibidores de la
fosfodiesterasa conduciendo a la acumulacion de adenosinmonofosfato ciclico
(cAMP) en las células .Por consiguiente la presente solicitud comprende el uso
de compuestos en el tratamiento y prevencién de los procesos Inflamatorios
agudos o crénicos como, toda clase de enfermedades obstructivas pulmonares
cronicas, inflamacion del tracto gastrointestinal, artritis rematoidea, entre otras.
Ademaés incluye el uso de estos compuestos para el tratamilento y prevencién de
enfermedades inmunitarias como, rechazos a transplantes, esclerosis multiple,
leucemia, tumores y Sida entre otros.

El objeto de la Invencién definido anteriormente se clasifico de  acuerdo con
la Clasificacién intemacional de Patentes (IPC) : AB1K31/53, CO7D487/04.

3. De la solicitud de Patente (segin el caso)

3.1. Thulo:
El titulo de la solicitud no deberia Inciuir el término “uso” de derivados de
imidazotriacinonas. Se solicita realizar la correccién respectiva.

3.2. Relvindicaclones (artfcuio 30 D 486)

En la reivindicacién 1 ef tdrmino “restos idénticos o diferentes’® no se conoce en
quimica. Se solicita hacer claridad al respecto.

En la relvindicacién 8 no esta definiendo los compuestos por una caracteristica sino
menciona el uso que eventuaimente se les darla. Se solicita hacer claridad al
respacto. .

4. Relvindicaciones relativas a un uso o a un uso distinto (articuios 14y 21 D
486)

Se aclara que, de acuerdo con el Art 14, no se puede otorgar patente al uso de las
reivindicaclones 8-10, porque no es un producto ni un procedimiento tecnolégico.

5. Determinacién del Estado de la Técnica

Considerando que la fecha de presentacion de la primera solicitud de patente de la
cual se reivindica prioridad es 01 de Junio de 2001, se consultaron las bases de
datos y los archivos con que cuenta la entidad con fecha de publicacién anterior y se
encontraron los sigulentes documentos que anticipan el objeto de esta solicitud :



@
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Fecha de
N°|  Documento Thulo Publicaclén®
I Pharmacologically active 14 de Jullo de
D1 US4278673 compounds 081
D2|  US3041785 Imidazo[5,1-Fl-as-triazines | 2d° Moo de

8. Anilisis de patentabilidad (segin requisito).(articulo 14 D486)
6.1.  Nivel inventivo (articulo18 D486)

El documento del estado de la tdcnica mas cercano es D1 ( Pag.2. Folio 173) que
enseila Compuestos de Imidazotriacinonas, que son inhibidores de
fosfodiesterasa PDE4.

La diferencia con D1 es que en esta solicitud los Compuestos son de 7-{(4-
terbutil-cyclohexyl)- imidazotriacinonas y en la anterioridad son Compuestos
derivados de imidazotriacinonas , sin tener el 4-terbutiio como sustituyents del
anllio ciclohexllo.

Esta diferencia no parece conceder un efecto tdcnico inesperado 4 una ventaja a los
compuestos reivindicados en comparacién con los compuestos del Estado de la
Técnica més cercano; porque estos compuestos siguen teniendo efecto Inhibid r
de la fosfodlesterasa PDEA4.

As( que el Problema Técnico planteado en esta solicitud : La necesidad de
compuestos de 7-{4-terbutil-ciclohexil)- imidazotriacinonas utiles para el tratamlento
y/o profilaxis de procesos inflamatorios y/o enfermedades Inmunitarias, se habla
solucionado prevuamanto mediante compuestos muy similares de derivadog de
imidazotriacinonas , sin tener el 4-terbutli como reemplazo del anlllo ciciohexllo. De

manera que los nuevos compuesios son una altermativa a los compuestos

conocldos porque no presentan un mayor efecto inhibidor de la fosfodiesterasa.
El experio en la materia, en vista del Estado de la Técnica en su {otalidad, es decir
en vista de D1 y D2 (Folio 181 a 191, ensefa compuestos de Imidazo[5,1-F}-as-
triazines, su proceso de preparacién, su uso en medicamentos y en particular su uso
como inhibldores de la fosfodiesterasa PDE4 ), hublera sugerido sin mucho
esfuerzo de su parte, modificar los grupos de D1 mediante la sustitucion en el anillo
ciclohexilo en su cuarta posicién un grupo H por un grupo terbutllo, para lograr los
compuestos de 7-{4-terbutil-ciclohexdl)-imidazotriacinonas reivindicados que no
parecen tener un mayor efecto Inhibidor de la fosfodiesterasa PDE4.

Por lo cual se consideran obvios para el experto en la materia. En consecuencia,
carecen de nivel inventivo.

El procedimiento de la relvindicaclén 4 ( Pag 3 Follo 174) que consiste 'en partir de
un compuesio de formula IV ( que se divuigaba previamente en D1) y hacerio
reaccionar con agente deshidratante como oxicloruro de fdsforo para la formacién de
los compuestos relvindicados en 1-3, no esta conformado por pasos sorprendentes
para el Experto en la Materia; ni tampoco el producto obtenido es sorprondorlte
como ya se explicé. De manera que carece de Nivel Inventivo.

Para los compuestos de férmula IV ( relvindicacién 5) ,ia diferenciaconD1 (Pag3.
Folio 174) es que en esta solicltud los compuestos tienen en R2 a 4-terbutll
como sustituyente del anilio clcl hexllo y en la anterioridad son compuestos que
tlenen en R2 sol el anlll ciclohexllo.

W
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Esta diferencia no parece conceder un efecto técnico inesperado ¢ una ventaja a los
compuestos reivindicados en comparacién con los compuestos del Estado de la
Técnica mas cercano; porque estos compuestos siguen siendo precursores de
sintesis de los compuestos de la férmula (1)

Asl que el Problema Técnico planteado en esta solicitud : Compuestos de formula
(IV), se habla solucionado previamente mediante compuestos muy similares, sin
tener el 4-terbutil como sustituyente del anillo ciclohexilo. De manera que los nuevos
compuestos son una altermnativa a los compuestos conocidos porque siguen
slendo precursores de sintesis de los compuestos de férmula 1.

El experto en la materia, en vista del Estado de la Técnica en su totalidad, es decir
en vista de D1 y D2, hublera sugerido sin mucho esfuerzo de su parte, modificar los
grupos de D1 mediante la sustitucién en el anillo ciclohexilo en su cuarta posicién un
grupo H por un grupo terbutllo para lograr los compuestos de la férmula (IV)
reivindicados, que no parecen tener un mayor efecto porque siguen siendo
precursores de sintesis de los compuestos de férmula (I).

Por lo cual se consideran obvios para el experto en la materia. En consecuencia,
carecen de nivel inventivo.

l.as composiciones farmacéuticas que contienen el compuesto relvindicado
(reivindicacién 7), no tiene nivel inventivo porque el componente que lo caracteriza
no es inventivo.

7. Conclusién: i

Los requisitos de patentabllidad de la presente solicitud se encuentran afectados asl:

° Relvindicaclones
N Documento N° Afectadas Requisito que Afecta
D1 US4278673 1-7 Nivel Inventivo
D2 US3841785 1-7 Nivel iInventive

En cumplimlento del articulo 45 de la Decisién 488 de la Comisién de la Comunidad
Andina, se le Indica que debe dar respuesta dentro del término de sesenta dlas
contados a partir de la fecha de notificacién de la presente comunicacién. En caso
de no dar respuesta al presente requerimlento, o0 si a pesar de la respuesta
subsistieran los impedimentos para la concesién, se denegara la patente

- Notiflquese el presente oficio conforme a lo dispuesto en el articuio 8 de la

resolucién reglamentaria No. 00210 del 15 de enero de 2001, advirtiendo que contra
él no procede recurso aiguno en la via gubemnativa.

& .
CLARA CERILIA CASTELLAMOS DE JAIMES

Jefe de D n de Nuevas Creaciones(E)

El anterior requerimiento fue notificado por filacion en lista, de fecha
9 a0 2

CONCEPTO TECNICO No. EXAMINADOR TECNICO
920 Cédigo No.202075
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