1, 021, 011 5 stirring for 1[err]
hours under anhydrous condi- in dry nmethanol (20 m.) followed by the

t HeRs—-A--ar—atrespRere—of—try—nttrogen—the—addi ti on of guani di ne

hydrochl oride (3.84 g., 40 yellow solid that separates is renoved by
0.04 nole) and the sodium chloride forned filtration and dried to
give 2.2 g. (61% of 1is renoved by filtration in an atnosphere of 5

(3-am nopyrazi noyl guani di ne mp. 193- r us nitrogen and then
the nmethanol is BAT E&éﬁ rB.%iT‘ ﬁ‘lﬁfﬁ?f'&d&opr opyl al cohol
removegyfromthe £il trat e o ﬁk?\%dlhb@t fon in gi ves gyyygr | ng

A 6

at 200‘_&02[e 4 vacuo. -am nopyrazi no

Anal ys _ C:t@f"f’]"ﬁfp@f’ﬁ"]’@ﬂ['%ﬁ'{”f Complete Specifigatign: s added to
t he regl No. 37991162, C, 40.00; H, 4.48; N, 46.65; and
223781 ; St Qﬂﬂﬂ:&ﬁlrﬂd@ %] 'Unitel@tateF uRekica No. H9558fkan Ok 14188, N,

m Xt ur STEP B

%or{\ﬁ?éte %ec! c9t8n P*mshteﬁefelf %gckké) n
as des&ri 5 @tcé’ﬂ" &“PY{’Wér’i‘—,‘“1 s 50
Preparation o

49 am nopyr.azi noyl ) -
(3- Ani esleg.ab perebiapeer C2, Cdﬂ%& /%%2 l%ggﬁ g
(3- Am nopyr azi noyl| )gu QBG
2

191 1Q11B, 1Q11D, 1Q11G, 1Q11J,
0.0089 nole) is pl acedzmgé Qg Q 2867, 3338); ABITSES] 2y on 01‘

fl ask flntgf r?‘tglé rmrreter rrechanl cal
(3- Ani no-6-br o y/?am noyl )guanl di ne stirrer and dropping funnel.
The solid suspended® M?LEEEtSé’lECIWgénQH ), the

(3- Am nopyr azi noyI )guani dine P ﬁaﬁnonguamdlmtsl rrer started and 2.5N
hydr obr om ¢ mgﬁ%r@a e hé' jﬁb&rma @t & E%r& msZ el 20e0

dropw se CandS&s d dafoi eﬁ dedﬁ‘itéjlﬁg pure
di ssol ves. oBitIQrﬂteﬁeof Néx Ferse) . Unittdl Sdtes 6F0| & )this inf e'ﬂtlon Wh&Oca}cmﬁ excretion is

br onopyr §2|Amy¢a) gmalmhmmeNeW Jersey.d Unised| vdeg iﬂﬁuﬁ‘ & bt e?e§§qe<é; baélldal( 5n.),

the funct f 1
ls mp. = ig? 31%11 éfn%cll _ e Fth&‘g Liarﬁig;ﬁ alérllsn;o:;rlgchrci an m%? ﬁe tenplg‘r’“ﬁtsﬁrgol .
EXAVPLE 7 afnmes fnttmpamma’rl, o Afl'hepro&t(c)ts rof ltlﬁgm&mcifbnhen be ad- 15

m nut es, t Mescalstl uinj endl by telj folpwing  #tegep HmBme A to "ﬁ&m;}%’i}m Gmmals in “’c‘:t
br omopyr z'%iamwaggap concened Wity Q‘ég’to NeR %m o T g Cr ude

hydr ochl or i ghopyrazino 13poluRlP hirgD! § rﬁé ofl$ e@@ﬁﬂrdcb@dngrﬁﬂ ofa 55 anple
3 to give purildgdr aom nmhﬁmh:ﬂ@hosubsnrue t3- Iﬂdamcruacaﬁfonnulatmn for modifying the

br onopyr azia szft? mjeus, yra2| noyd Jestpplye BEB“ESIaIISS[err] C.
(500 nd. ¥ G Herer e e Elbaanr fﬁ?‘m e Pl S 5 £

f this mv
(65% possess natriuretic pr T}leyaﬂ erd doRWIn& QDS Q? miabuhs rﬁﬁrhlkaﬂﬁﬂ Ce0
aci d added. fro*ﬁhmosuapaasknm teﬁaeutm diuregirr meich other dmretxc agents such as thosEXAMPLE 6
to 50[ ery] %entwhwﬁvm iy e W@c?f S% gazign TRCIfet chloromxazlgje, ydro-
(3- Am no- ‘M‘g%‘ﬁ%& i A ?%, A SRl ‘ﬁf@ﬁ’df o el sah s t he
filtrate e they do not cause an increase of acSddolmie or other diuretics in order to §¥ t

nore 6N hydqxgc;hh of regtaipooidgr {ofis wth ys ek TR@uc8Be excretion of potassium ionsPpEesghr at i on of

cool ed tg 5‘[“?%35?‘““ 13- A, no- 6-br o ‘yr%ﬁ‘\ﬁ& gtlcs © ]
(3 Ami nopyraz, s ?,321 o reiani iy Hachua? S ks & es as
yello pyrazik¥yYg@hidinds O iwh@ (Oadddnifi@ide) othed tiREHABE egl:nbyThen@ﬂﬁlbﬂ&,zm-yl wid 500

ng. , m p. 288 ether |diu@tic (2ghats, Kpown to enhagfes s@ﬂ)wanlgm@l eqan bs o@h’mﬁiﬁ , 0.04
nol e) the elimination of potassxumlmr:;i ala»n%1 \ﬂﬂ'lal 52 W 8}d£ axgeatlt] (gﬁl /day to
chlor 1 reduce the ex- ut~250 g r-at a some e
C[ err] H er r;‘f)%mxjo}{t d thus overcome or lower dosage at the physician’ s&hsczég TS
2.73; Br, Zﬂxsﬂﬁdesﬁble ﬁrﬂpe&@ of many diuretic preferably 1 to 3 times a daffound: C, 2$ 01 H,

3.13: Br, % compougds, of this invention The pyrazinoylguanidine compounds of this
’ refore are addmonally useful in combina- invention are therefore primarily useful in
35 tion with other classes of diuretic agents to modifying the excretion pattern of certain ions
prevent the loss of potassium which they in an animal organism. Because of this pro-

otherwise would cause to be eliminated, as perty they are useful in the treatment of a 80
well as being useful by themselves as diuretic multplicity of conditions resulting from either
and/or saluretic agents. an increase or a decrease in the electrolyte
40 It has additionally been found that the concentration in an animal organism such as
aminopyrazinoylguanidine compounds of this in the treatment of oedema, hypertension and

invention do not increase the excretion of other pathological conditions known to be 85
calcium and, in fact, they will prevent exces- caused by an excessive retention or excessive

[Price 4. 6.



EXAMPLE 8 nol e) of iodine in 250 cc. of warm di oxane

( 3- Ami no- 6- 1 odopyr azi noyl ) guani di ne Is rapidly added. The reaction

m xture is e i — stitr-od—and—. —
heated for 40 m nutes and then STEP A

cool ed and poured into 600 cc. of a 15% 90 80 Preparati on
of solution of potassium iodide in water. The

Met hyl 3- Am no- 6-i odopyr azi noat e solid product which precipitates is
collected 2 1,021,011 ' and

recrystal | i ZetFTom 150 C¢ acetic aci g -~ 3-am nbop [azjnoat e
(30.6 g. %ﬁ?ﬁ“gﬁ?ﬁéf B pakd o] J&fﬁ’l& Liéi) “or both WP lthde | S

f this if e

sus pended [ qgéﬁﬁo@&m@ gdﬂﬂﬂlﬁef compibds hapyrza&noapaztre (3ranino-6LdGnopPrdzimipr r] C. A
smal | ing ar hatpganc et aﬂelo@a@/l&ugsmue@ mandmtl ez)d (%aramﬂ%dllorOPslam!ér -—

recryst aI Bi z‘*@% o m Ay msularlg5 g“g’ et h tu;egarstl rred andgheat ed
gn the 200 %%)bli lor tnchlc%& Qliﬁ') V\ﬁ'h_ r§zn§ bidn g.rﬂcd (0.2

The compounds preferably have the formula befbw pﬂ!kﬂ:on with thc preparatxon of
Anal ysis calculated for CQerr]Herr]I N J@{’mon fds of this invention.
C, 25.82; H 2.17; N, .15.06; 1, 45.48; ethyl 3-amm0—6—10dopyrazmoate is Q-Urbq: C,

. . . ared by treating methyl 3-ami
26.18; H 2.14; {; lNHl 44. 89. Ewth me};'curic acetate gnd iodirigprﬁa
nia

lce water is t And the insol ubl eMet§l Hamino-6-fluoropyrazinoate is syn-
Preparati on of product cohéseel ey geadiindi Zsolingedeméthyl-a ni xt ure
of 20 cc. of 5%h !:@—Nﬂcé _le_lend g oiodopyrazine with sodium fluoride to give 2-

( 3- Ani no- 6- i odopyr aziNoyl ) guani ti né ff,lfnvl\ﬁ’itf'm:ttha 'ﬁuor?ﬂymfme TreauE o Bred,
treated with Guani di ne hy¥t ochl or i @ees( 3-ab:thido-PmER 5-f répgrazifd

concentr at ed hydr ochloric acid and rmm@)upos @é@t@d Wmh apogs;iumt p@rn of 1.0
g. (0.04410 c‘Fﬂf”rg t 2Bl GEPp T  E PHEY hy s £ lepeed o) fydmgpsin gives 3- npl e) of

sodi umin 201' ndpfraiiyNamRdines THGch tHR p&u 1111201:10? TKTBaﬁﬂtd RS ﬁf’afon ted and
dis- 10 rretthmf.bhnd & becapaatly byful acitlen dinghyl lebraxt i on  sol ved in 60 cc. of

H

war m wat er thﬂb’teelFae@ﬂgawélmm, chlogide] op s@i @-mn%hyéyoxmamm id Banahd no- 6-
nade basi & iERHISIEEH hla, s ws;z;m&n:cmsg?’f 2 n?aégl%“éﬁ&aéd wrhe
t hi ck mi Xt urigns! Sre tasg.mmo £H P QBraki 1dirde B BYduRdt RRY hueous alkaliS

for 30 m nutgsnidites ol pand S admpnmds,gman'rdau&eus epeﬁ’-ﬁlﬁlﬁtSS-hyﬂrqﬂjqjyﬁzxﬁ@d"ldl t | on

Eﬂ dg C. )2 S 20 annno—gjgloropyrazxgggl gﬁﬂ: g;r%% gai.t Oac%.;gl v‘%,(%lhg Sﬂf‘f t}:am fozlg?‘%@

: rly ve in modifying the electrolyt
Clerr]Herr] JXB}E eﬁ ern of the animal organism. ammo—S-hydroxypyrazmoate m EHJ h%las ﬁ

2.31; N, 27 4©pe method by which the (3-ammo— oxychfepitneidd fhospRBusOBentathioride B7; N,
27.19. pyrazmoyl)guamdme compo, this n— phosphorus  oxybromide and o pkopp hgﬁs vessel

ventio red involves alogena romide, w out e addmon
where ni t ggn aﬁﬁ[’éﬁﬁ?% opyrazmoxc tﬁ f'B‘ﬁPt ary aﬁath(% 8r§uc§ as “diethylaniline, 90
trifluor orret ﬂayil}m-oducen’ﬂlb rHaBgeﬂeldto thé @yfakthOf ﬁxﬂﬁes, Q@s@éehﬂ[} &hyil" ®-amino-5-
pyrazi noyl ) gualisdindethen reacting the | lglogamaali aﬂoedpyraﬂnhjatastaaﬂ hahyB- S-alpiposhe addi -
esters with guanidine Pon:_fpm)o\ the acyl- bromopyrazmoate % -do about 140 ni.
uoro ,3-dibro

50
mpound Halogenation advantage- moacetone
of Concen?q’ aguél@dé ected in the presence of water or P&Iéﬁ%ﬁl

d
noni um hydr o &ed sﬁurdsrbgnﬁzﬁal REX tas IPdreA N ;%Taé o gan?iré- %
trifl uoronet ¢dripyaridzydrobromist a5l auki the likg | amiing a:tve5 3@mﬁio—6 taﬂdrommbylal

or acetlc acid or a mix SNHEeF . i jvi

am de 35 acid such as a mineral z:aa rggacenc ?é?ge %}11' m@m hﬂrfigo— -1l fgt(%sne% Fyra—
dimethylformamide. Should a halogen be in- zinoic acid which is converted to the cor- 100
troduced simultaneously on the 3-amino responding methy! ester by the usual pro-
group, this can readily be removed by the cedure.
interaction of the product with a bisulphite The interaction of each of the above methyl

40 such as an alkali metal bisulphite. The halo- csters with guanidine by the methods des-

genated 3-aminopyrazinoic acid ester then is cribed above produces the corresponding (5- 105
reacted with guanidine preferably under or 6-substituted - 3 - aminopyrazinoyl)-
anhydrous conditions and either with or with~ guanidines, that is

out a solvent such as methanol, ethanol, iso- (3-amino-6-iodopyrazinoyl)guanidine,

45 propyl alcohol, dioxane, tetrahydrofuran or (3-amino-6-fluoropyrazinoyl)guanidine,
2-methoxyethanol to form the (halogenated- (3-amino-5-chloropyrazinoyl)guanidine, 110
3-aminopyrazinoyl)guanidine products of this (3-amino-5-bromopyrazinoyl)guanidine,
invention, (3 - amino - 6 - trifluoromethylpyrazinoyl)-

A second method of synthesis of compounds guanidine.

50 of this invention involves the halogenation of The acid-addition salts of the (halogenated
(3-aminopyrazinoyl)guanidine; the prepara- 3-aminopyrazinoyl)guanidine compounds can 115
tion of the (3-aminopyrazinoyl)guanidine and be prepared by any suitable known method
the halogenation being carried out by the such as by suspending the (halogenated 3-
methods described above. aminopyrazinoyl)-guanidine in water and add-



to maintain pH 8-9. The m xture is renoved 55 A m xture of
1,1,1-trifluoro-3,3-dibronmb- fromthe cooling bath and stirred at room
propanone (97.83 g.; 0.363 notey—sodrtm—tenperature—for—20-hours white-

mai nt ai ni ng acetate trihydrate (98.60 g.; 0.725 nole) and a nitrogen
at nosphere. The resulting yellow 40 water (305 nml.) is heated, with
stirring, to solidis extracted with boiling acetonitrile to 1000 C.
over a period of 20 mnutes. After renove an insoluble material, and t he
aceto- 60 maint ai ning the tenperath®&%dt 100[err] C for nitrile

extracts are GeneRMefidd Qdd it HABHS slighty @bk BUtlicfeh GR@la wardll MLERe dJ1€
reaction sol utt effect under Thedidoadiipr B stkne . mifuteadl whatab(31BQhl) Shdblacial acetic | 2

i mredi atel y clppRlgs; Pg’gl @ing heeactiqn ‘a%mrec eacld719. ml)lallctmth% Aeminopymazineast | c
;ﬂ c

aCI d t her eSI %oﬁ ?;ma Caté(tiE n qg%tagga Xtuglo da f EEO wreram no-
20 9. (279 Of'naﬁy abi-Bfc Qcid Qldi Jg Weh-O- which caus@-ﬁe@ﬂa q}e‘ é‘c'! &issolve.
di hydr ochl ori ddex(ecﬁ&leSéhu% ént ofTﬁtehtydemﬁﬁea'a‘tbrndnl’mcbeluudnnhdhhecoﬁlaf fo joft below @dd ogy 65

0.363 nole) inh ayrentjongt QO er r] G- byh ap iceshstl QVithyigorosoSrigG[ er r |
C. d:v lr)lg exﬂpl:ﬁea;iogh oigf %ngu ovg')ﬂ-1 é:no?&s Z%asrsrfgu?mughpﬂé
Clerr]Herr ] F[1@Erll:gf>ﬁ\|(f ‘gepared. cipitate begins to form after ﬁve u‘£34§1c196 H,
2.44: F, 27.65; N, 27. 18 becomes %Elﬁte volutﬁmmd:iy thg enﬂzgti%& %,
2.71; F, 27.53: N, 27. XAMPLY reaction. The e drops to

formof a yell 0\/@}\] é\B’I"i“Ef,} °By’az’i"8’§2gia3lgif”§r r] g ﬁ; tﬁfc}feafliﬁeth?f %eaﬂy white ol
Preparation of ster o (dec. ). chloropyr imaté\ s NRmovel fﬁrﬁ1t3¥
trifluor omel’hyl Thi Prepadatiasl ofcan be recrzlsuvadhéd Wléﬁh snfanamunt of ice water. 35

pyrazi noi ¢ aci d Methyl 3-amino-6-chloropyesiziestre

smlalll 159 ) :?rﬁ:-no 6
(OI‘ 5) trifl UOI‘ -s i S E{ f tallized rom w cetic acid, m
N s g@ﬁﬁ g&'lip ga?&qgghy pyra§| nam de (18.55 g.; 0.09

Clerr]Herr] F[nﬂﬂﬁxh Srfel $uleter a

nol e) C, 34.79; H, 1.95; N 90 and 5% aqueous

sodi um hydr oxi de (740 m -)Analgﬂ“&%ﬂa&i f§5(;1.p€1 Mo, 1. YmnNz1.80. 23. are

m xed and Heated on a steam e; Bzm t]lsn, 2.27; N$H$93rl¢lgle(®d‘nvéb015m7J’lut es. The
resul ting yell ow sol uti on_iGeElyddefl ately chilled in
an ice bath Prepg?‘ﬁ‘tli &n%‘?z' 802340l Adtfe Actidaqi®eaif§o red test
paper by Met hyI 3 am no-6 (or 5)-trifl uoronet hyI - the addition of

6N hydr ochl or | mmbmammo-&dgom- ﬁxp Qunl. of ice water and filtered.g5
t hor oughl y ga8hig t % WBE BT oty HE e, porioﬁi"iﬁféiﬁféfté A Fhed B 78 o
(95% of 3- am:ﬂﬁ)-4-hter alar SAY biiried nnaafianidduy o G ol RbRépyd@cofaS After dry- 6 (Or

5)-trifl uor ométr hylf pyhoaz Thotewpawind of thnmixhe ing Hh9He g Yherti is Slphined 060i ;1 (Eh)y d50uUS
met hanol ture is mamltamed at 25° C. by addition of of methyl ammo-G—chloropyraan_m@QIn P11

7 (1659 gff‘)mp P sheht JeiTs e, amiedn 32%M%0S saturated sodium
bi car bonat e sol uti on. After 6y (or 5y-trifl uorom et hyl pyrazi noic acid

(16.57 thoroughly washing [ g.; 0.08 nole)
and the resulting yell ow so%ﬁﬁ%&mél%tﬂg%gg%dgg ldi i%909. (97% of nethyl
tion is stiebred at room t erfpedat@ris.stoH, B94; B; amhcﬁlﬁmi%r
5)-trifluoronethyl pyrazinoate 5 hours. The reaction soI ution is
concentrated in the faermmsof a yell owltersbhiddhe v e washed Mhdbsyﬂness

under pressure Zan&ﬁn 6\XEE§%Wmé’f | 94. 5- 196 aé?ho arnd, alr@rli I1$ B2 | on
from tr eat e& - WPPHORRPIPESHE R ‘}‘e and | %m { e s gshe
product in the £ G, Ofeckdd flask, Ad@, wihgle p sd Gn laytext ¢4oa 0 ke & Of aiXCess
yel | ow needs esechmiqal stm%em@ﬁxeﬁr @id gas inlet the pH adjusted to 3 by adding 2.5N hydro-
tube is charged with absolute alcohol (1815 chloric acid (about 115 ml) with vigorous
ml.) and then flushed with dry nitrogen. Clean stirring. A small amount of insoluble material
sodium (13.6 g., 0.59 mole) 1s introduced and is removed by filtration and the clear yellow 90
the hydrogen allowed to escape through a filtrate stirred and adjusted to pH 8 with 5%
70 bubbler to maintain a dry atmosphere. After aqueous sodium hydroxide (about 200 ml.).
the sodium dissolves, guanidine hydrochloride While stirring, the suspension is cooled to
(0.67 mole) is added to the solution while 18° C,, filtered and the residue washed with
maintaining a nitrogen atmosphere. The mix- water until the alkali is removed. After dry- 95
ture is stirred for several minutes during ing in the air the yield of bright yellow (3-
75 which the guanidine hydrochloride dissolves amino-6-chloropyrazinoyl)guanidine is 50.7 g.
and sodium chloride separates. Methyl 6- (86%,), m.p. 238° C. (dec.).
chloro-3-aminopyrazinoate (51.5 g, 0.274
mole) is added and the stirring mixture heated Analysis calculated for CH,CIN,O:
to 60° C, then allowed to cool spontaneously C, 33.58; H, 3.29; N, 39.16; 100
80 to room temperature over a period of 2 Found: C, 33.60; H, 3.39; N, 39.04.
hours. The mixture then is cooled to 18° C,,




Anal ysis calculated for (JQerr]Herr]Flerr]Nerr]Q:

C, 38.02; H 2.73; F, 25.77; N, 19.00; Found: C,
.38.30; H, 2.64; F, 25.84; N,-.18.91. 20 - - - STEPD

with water. The solid free base is suspended Preparation
of in water (15 m.), the pH adjusted to 3.0 by (3 -
Armino - 6 (or 5) - trifluoronethyl- the addition of 6N hydrochloric
acid, and pyr azi noyl ) guani di ne the m xture

filtered4to renove some insol ubl eLoA@il

material. "The TiTt r%é:&vik g treated W td.& QRGEN; filtered and BN BydRhibkid a0 Of
sodi um ( Q3 24xins - pyrhZimdlifelaniiedr oeial @rohlg add2tl do (i1 fittrate). ']Hnndqlu-af ter 25
nol e) dissolved i nh;&rnhl;loﬂdeus met hanoltm(lmn 1sc¢h1>1¢d for?§ G- fp aflti€diFat h, the

solid hydr ochl ori de ﬂg"m ahiPh R, Bydr o7 t hat
separ afses oo gﬁﬁoﬁﬁ%%%%gg%iﬁ& g obgﬁa%‘d 22ﬁ1§il ¢dbo0 4t ?-amﬂaggd@éhf&o-, B. 011
Wnﬂhé(

nol e) . e stit@ ot Ofyk: ﬁoyll)guaﬁidﬂsomyd!dchlondej\arm 45 S
stirred fdaiﬂ a]i@edndrnmﬂesmtlbtfconlpﬂwet@mt hase6t él (de Chqﬂ S?l'ﬂfd 172 ‘% the free
base i's plighly acid get pegyreindyne 3@1‘1 | 8tor Faipg gt 53 OCI pi tated by
t he addi th*8% ﬁhes‘ﬁ‘f“?lfecisevﬁat’m?"/s'§ yra2| noate (2.21 g.; 0.01
nol e) _aqueous sodi um hydrOX| d 10 0 added. The reaction
mxtur®is stirred at tBHe® Ellf)tédr g"ét(gﬁl?m 6Pition. After thoroughly

room tenperature for 30 mi@Quigs; Md.Ahey 33uashi,2g2eni th water and drying,
there is ob- 50 hBahed Cupgies H.e53luN,fBr72;16L @At es. The tained 0. 65
g. (2699 of 3-amno-6 (or 5)- resulting solution is concentrated to a
syrup trifluoronetikpyrazi noyl ) guani di ne in Etawer3% under redéiced
pressure ant-Atieo-f-tomgpyerzigepbsuanifiing m of G-Apighé-bypEpRyeEFinydsteHding, p.

222- 22%4 er I;L\J dry ZOOpn?lng(%Qd {)ottom ’ﬁttraci It %uﬁlﬂﬂl §@ Iﬁ(ﬁé) lg p%ﬁthegy C (dec.).
55 with a mechamcal stirrer, as—ml%ﬂ bY Shd Q@s t AbMOsodi@h (2.3 g, 0.1 mole) in
Cerr]H efeﬂt]xF:[oﬁHeﬁs r&Edt G%lth a drying tube dry methanol (50 ml) and addmg dgy 3 88: H,
2.84; |: B2AvgHEd W i@ffogen and absolute guamdmcic hgdrochlorllide (?_:ng,l ! b1(’-) <8 H

Cl xam e § ’
3.07; é ST, (3§'m 1§ s u%g:guced and Z?dﬁﬁ?‘ ﬁﬁ&ﬁﬁﬁ A ETE oy sidivent i on can
cont ai n' n Eﬁ nae 136ko- 1€6h unti&Oanhydrous &o@ﬁ)fﬁﬁ)ﬂhld&dl—l n any of
t he usual chnriad (m g, aonmomm mehanpin(® @mol Itl@:as1S arerhivede fﬂomgﬁlecﬁl@ﬁm bﬁo
par ent er atnl} ? - B rﬁgf%rfgfﬁgf PLa; hé’P |’ﬁm';’l‘fno§g}b ,Pﬁ 57 e for
t he syr_z,pt dqiﬁaé Q0@ lhoR Fhat B 1EeQ
adj ust mantm &é@xeoafhofoxt FIEminEtﬁH V(Itgldtbﬁéhly driedads reddettdo tﬂé eguamdoxle yt e
excreti onArlatshefng fo))fanaddltl fioenat, rogs - @wi the afixcpry diegted nﬁi‘ fani 75

(o] 1 0 ul 31 On %0
ani mal orgalgfgst‘lif F*’Fqu "g"él %ﬁ?f?‘émét cgnt(%u Binutes gode t‘igaj‘f {5 nEor por at ed

in a dgga thar @Jm5|mlar
to those Geser wiResl litld whid€ar GlrbO ¥ robi rtMﬁ;l’vgés}ﬁd/@'ftha IMedmmratncgén@ endi ng upon
the ing merpthes Thgrcrlaln (3®tnlme*rﬁ hﬁmot heurustgalyle » atfi getency of

g
(e el cFEEE gﬁ*‘m T e R S
al so d%eﬁé ﬁ% Roral i Vg mplmttédaby Cf&mamial 6h tzasbR pr epar ed
by wel mxxtur& ﬂHI’CJ @Lalhgfc pnatrocﬁmtldetsalt fatloswed dhattetmem dvithpon '
met hods, @mbtylt af fnealublexmsrgrieb & Wi@’eﬁi HWEI ueﬂean hydmxldzg : ‘F‘l??dc’l‘} m@? I3m=95|t to be

treated. HEbptiem el %%" Rat oRear
reasons, ?Ié‘ﬁé’ ““ngf}‘g%@%w he I|ke Seht ati ve dosage forms

8 (3- amino- —bromopyrazmoyl)guamdme then 1, 021, O1ExAMPLE 5
is removed by filtration. The filter cake is (3-Ammo- -bromopyrazinoyl)guanidine
reduced to fine particle size, suspended in STEP A
water, filtered and dried at room temperature Preparation of 95
55 vyielding 2.6 g (52%) of product m.p. (3-Aminopyrazinoyl)guanidine
234—234.5° C, (dec.).

A solution of guanidine (0.02 mole) is pre-
Analysis calculated for C;H,BrN,O: pared by dlssolvmg clean sodium (0.46 g.,
C, 27.82; H, 2.72; N, 32. 44 0.02 mole) in dry isopropyl alcohol (40 ml.)
Found: C, 27.99; H, 2.90; N, 31.98. under anhydrous conditions in an atmosphere 100
of dry nitrogen. Guanidine hydrochlondc 2.0
60 Alternative methods for preparing the pro- g., (0.021 mole) is added and the mixture
duct of Example 3, which also can be used stlrred for 10 minutes. The sodium chloride
for the preparation of other pyrazmoyl- that forms is filtered off under anhydrous 3
guanidine compounds of this invention, are conditions and the filtrate treated with methyl 105
described in the following Examples 4—6.  3-aminopyrazinoate (3.06 g., 0.02 mole). After



EXAMPLE 10 Conmpr essed Tabl et containing 150 ng. of

active ingredient . . .

Per tabl et ~(BFAmMTTOT6bronopyrazi-rey-guani-di-ne

150 ng. Cal ci um Phosphate Di basic _ _

100 ng. Et hyl Cellul ose (as 5% sol ution in Ethanol)

5 ny. Unm xed granul ation

255 : Add: Starch, Corn

14 rrgng Magnesi um StliQ%l]I’Q&lle

1 ny. stirring for 1} hours under anhydrous condi- in dry methanol (20 ml) followed by the

270 ny. mlrl’ls éf @2 gprpsphere of dry nitrogen, the addition of guanidine Qiyérbdilodidd @184 tgh)r @uigh
yel olj at separafes (s r ed - ey .2 i ixe| ed

a No. 10 scr eenﬁlﬁ%&f &?%‘gd‘}o %l}gf s f?%%g 4f rmeslep apst gﬁﬂfpﬁ}dmﬁaﬁztﬂnm% ;Iend}fum

granul ation & @léli@pyrz 0ylguaidine 11.p: 3 IcS- rous n&t§o n ‘m(q]l{E tﬁ‘fﬁf’ Olﬁls

phosphate and r @ekjcRecrygaliizatlont feompisiyeopyl HbolbE S Roaabdd COLD OF 2 bkt e @lhielon s L0 @

No. 60 nesh pows :
each 10 et hyl nﬁ@gl%ﬁ%{%f‘ﬁg&
EXAMPLE 1 1 10 Found: C, 40.24: H, 4.59; N4 7
active ingredient
Per capsul e

150 ng.

173 ny.

2 ng. (3-Aminoplaxingh@emaies S (1.6 g,
325 . 15 o.
325 nm.
sul e.

eﬁlgxéof

stirrer started and 2.5N
acid added dropwise until the solid
dissolves. Bromine (1.6 g, 0.01 mole),
dissolved in glacial acetic acid (5 ml), is
added dropwise to the stirring solution over
a 15 minute period while the temperature is
maintained at 25° C. After stirring another
15 minutes, the solution is adjusted to pH 8
with 10N sodium hydroxide and the crude
product is reprecipitated as described in Ex-
ample 3 to give pure (3-amino-6-bromo-
pyrazinoyl)guanidine, m.p. 234—234.5° C,
(dec.), yield 1.5 g. (65%).

hydrobromic
20

25

30

ExAMPLE 6
(3-Amino-6-bromopyrazinoyl)guanidine
STEP A
Preparation of
(3-Aminopyrazinoyl)guanidine

Dry guanidine (0.04 mole) is prepared by
dissolving clean sodium (0.92 g., 0.04 mole)

35

o] and
5 gil e

mole)hig plage@ iragni 9anl6 3byecdeopyr azi noyl|

) a tt fith, a thermo megcharcal
1 cecrbit e b e
g e
15 and rqaugﬁp &4 iANO vy s IBOSQEQ

Bplal) Shefi@, there is
obtained 1.6 g. (44%,) of (3-aminopyrazinoyl)-

(3-Amino—6-%§%a%) S::llz%o%%)%réicg?eat e guanidine, m.p. 200—202° C.

STEP B
repargtidp sfll at e,

| ac{3oiyaino-gy

r. (ﬁﬂfninopyrazinoyl)guanidine 1.6 g
(0.0089 mole) is brominated by the method
described in Example 5, Step B, yielding pure
(3 - amino - 6 - bromopyrazinoyl)guanidine,
m.p. 234—234.5° C. (dec.).

ExXAMPLE 7

(3 - Amino - 6 - bromopyrazinoyl)guanidine
hydrochloride

(3-Amino - 6 - bromopyrazinoyl)guanidine
(500 mg., 0.0019 mole) is suspended in water
(20 mL) and a few drops of 6N hydrochloric
acid added. The suspension then is warmed
to 50° C. with stirring to effect solution, the
solution then filtered and the filtrate treated
with more 6N hydrochloric acid (1 ml) and
cooled to 5° C. (3-Amino-6-bromopyrazinoyl)-
guanidine hydrochloride separates as yellow
needles, yield 500 mg., m.p. 265° C. (dec.).

Analysis calculated for C,H BrCIN,O:

75

C, 24.38; H, 2.73; Br, 27.03; Cl, 12.00;

Found: C, 24.01; H, 3.13; Br, 26.73; Cl, 11.67.

ExampLE 8
{(3-Amino-6-Iodopyrazinoyl)guanidine

STEP A
Preparation of
Methyl 3-Amino-6-iodopyrazinoate

80

Methyl 3-aminopyrazinoate (30.6 g., 0.2
mole) is suspended in 500 cc. of water. Mer-
curic acetate (39.8 g., 0.125 mole) is added,
and the mixture stirred and heated on the
steam bath while a solution of 50.8 g. (0.2

85

mole) of iodine in 250 cc. of warm dioxane
is rapidly added. The reaction mixture is
stirred and heated for 40 minutes and then
cooled and poured into 600 cc. of a 15%
solution of potassium iodide in water. The
solid product which precipitates is collected
and recrystallized from 150 cc. of acetic acid
to give 13.5 g. of methyl 3-amino-6-iodo-
pyrazinoate, m.p. 199—201.5° C. A small
sample recrystallized for analysis had m.p.
200—202° C,

margyig) melting & 209-+-202° & (liet) v esu@ ndethyd niRdnetPyradiote t(AbS @1 S 45
43 Tgwkehe adgstl to the irgyiditah guadide ny.

T €
d3 g S B OHEe! A A T
mixture, tritura'ting)‘with water. and purifying

STEE 3- Ami NO- 6- br onespyesaiédnia yix

of

50

filling
mppyEpaiceylewnidinear adde

65

70

90

95



1,021,011 9

EXAMPLE 12 Conpressed tabl et containing 150 ng. of

active ingredient S — —~

Per tabl et ( 3- Ami no- 6- chl or opyr azi noyl ) guani di ne

150 ny. Cal ci um Phosphat e Di basic -

E%00 ny. Et hyl Cellul ose (as 5% sol ution in Ethanol)
ny.

255 ng$ Add: 1,021,011 Starch_ Corn

14 ny. Analys%ﬂaﬁaﬁéduﬂﬁ} Siana e

1 ny. C, 25.82; H, 2.17; N, 15.06; I, 45.48;

270 ny. Di reclf'q'l]@fhsg, 26.13; H, 2.14; N, 14.81; 1, 44.89. granul ati on

through a No. 10 screen. Dry the Mx the e

(3- am no- 6-chl or opys@zBnoyl ) -  gr anulcaviaien isgthen p

guani

13

di ne and cal

mole) of sodium in 20 cc.

Midindt Gydeilbete S(5@agH 0.02
aigto 227 Qlutigp. of 1.0 g. 1(0.044
a

ol is removed by vacuum disti

I ngr et ek 2.8 g. (0.01 mole) of methyl 3-amino-6-
Per capsigdoyrazinoate added. The thick mi#AGAES| tim Sheeapat &3-amino-6-idopyrazinoyl)-

2 nyg

Rifftiphesphat e and FERY ‘(%ue‘g&:ig ‘ﬁ’i
£20 45 of 5% Ryd i

I ncor por at @; 418,18 jodb a@in&%guafﬁ@ingesr] 3? hatiohl is
and conpr

t he wet mol@iigsid

AR E The
5 cc.aff

made basic with 5%, sodium hydroxide solu-

stirred for 30 minutes at( 1QOMA\H¥IPREEARIrEC HEUHRE

i 3 3 d- . 0.
150 ny. during which time it sets( toLaaBelaWS paste. 226—%'83%&[93% ?‘ﬁﬁléPﬂ Hiopem-p

173 ny.
325 nmy.

30

35

40

45

70

75

80

M xed

powder s :

Analysis calculated for CH/IN,O:
C, 23.54; H, 2.31; N, 27.46;
Found: C, 23.68; H, 2.27; N, 27.19.

EXAMPLE 9
(3 - Amino - 6 (or 5) - triflucromethyl-
pyrazinoyl)guanidine
STEP A

Preparation of
3-Amino-6 (or 5) - trifluoromethylpyrazin-
amide

A mixture of 1,1,1-trifluoro-3,3-dibromo-
propanone (97.83 g.; 0.363 mole), sodium
acetate trihydrate (98.60 g.; 0.725 mole) and
water (305 ml) is heated, with stirring, to
100° C. over a period of 20 minutes. After
maintaining the temperature at 100° C. for
an additional 5 minutes, the reaction solution
is immediately chilled to 0° C. in an ice bath.
This solution is added to a solution of amino-
malonamidamidine dihydrochloride (68.51 g.;
0.363 mole) in water (720 ml) at 0° C, in a

reaction vesse! where nitrogen atmosphere is
maintained. The pH of the reaction mixture
is immediately adjusted to 8—9 by the addi-
tion of about 140 ml. of concentrated am-
monium hydroxide. During the next 30 min-
utes while stirring at 5—10° C,, additional
concentrated ammonium hydroxide is added
to maintain pH 8—9. The mixture is removed
from the cooling bath and stirred at room
temperature for 20 hours while maintaining
a nitrogen atmosphere. The resulting yellow
solid is extracted with boiling acetonitrile to
remove an insoluble material, and the aceto-
pitrile extracts are concentrated to dryness
under reduced pressure. After two recrystal-
lizations from acetic acid, there is obtained
20 g (27%) of 3-amino-6 (or 5)-trifluoro-
methylpyrazinamide, in the form of a yellow
solid, m.p. 195—196° C,

Analysis calculated for C;H,F.N,O:
C, 34.96; H, 2.44; F, 27.65; N, 27.18;
Found: C, 35.39; H, 2.71; F, 27.53; N, 27.19.

STEP B
Preparation of

3 - Amino - 6 (or 5) - trifluoromethyl-
pyrazinoic acid

Finely ground 3-amino-6 (or 5)-trifluoro-
methylpyrazinamide (18.55 g.; 0.09 mole)
and 5%, aqueous sodium hydroxide (740 ml.)
are mixed and heated on a steam bath with
stirring for 10 minutes. The resulting yellow
solution is immediately chilled in an ice bath
and made acid to Congo red test paper by
the addition of 6N hydrochloric acid. After
thoroughly washing with water and drying,
there is obtained 17.78 g. (95%,) of 3-amino-
6 (or 5)-trifluoromethylpyrazinoic acid, in the

form of a yellow solid, m.p. 185—186° C.
(dec.).

This solid can be recrystallized from
toluene.

Analysis calculated for C,H,F;N,O,:
C, 34.79; H, 195; N, 20.29;
Found: C, 35.10; H, 1.95; N, 20.23.

STEP C
Preparation of
Methyl 3-amino-6 (or 5)-trifluoromethyl-
pyrazinoate

To a solution of dry hydrogen chloride gas
(495 g) dissolved in anhydrous methanol

%rﬁgj tiP?aim%‘fgizlz‘-ﬁB hour s.
oric aci arﬁmbcc. 20 rTESh
ered)hidedled witther addi tives

heyticentreted Wydyerbloria) add ewhol
chilled to precipitate the hydrochloride salt of 20

TR B A T Shelb st active

and pass
EXAMPLE

25

50

55

60

65

85

90

95



Mx the (3-am no-6-chloropyrazinoyl)- capsulate, filling 325 ng. in each
No. 2 cap- guani di ne, | actose, and magnesi um stearate sule. 15 and
reduce to a No. 60 nesh powder—En-= 16
1,021, 011 EXAMPLE 14
Conbi nation Dosage Formin Dry Filled Capsul e
Per Capsul e ( 3- Ami no- 6- chl or opyr azi noyl ) guani di ne
150 ny. Hydr ochl or ot hi a%'ogleou 7
50 ny. Maghesium-Stearaté
2 ng. (1650 ml), id akitddSeely ground 3-amino- saturated sodium bicarbonate solution. After 123
ny. 6 (or 5)-tpAl L;Q@aze ﬂm@rnglc acid (16.57 thoigughly washing wnthgvxater and drying, 395
e
m, o £t BRI iy P el B o
powder and escapgs Pre reaction solokib e Gn@theclT i | Bre€ &P S bUii€, m.p.
EXAMPLE 15 to dryness under pressure and tHEOrddduaat 1965—DwS age Okorrennistallittiyn From| ed
Capsul e treated with water (150 ml) and while cool- methanol gives the product in the form of 15
Per capsul e 8 made basic by theqaddion, of cxceyy) SRSy PRI S )Bffan P& e
150 ny. 41- I\/EE\h){I -6-chl or o- 7- sul pharmyl spi ro-
[ 1, 2, 4- benzot hi adi azi ne- 3(4H) | ﬁ’@grcfs"glz 'i:ﬂ X 19.00;
1, 1- di oxi de Found: G, 38.30; H, 264, F. zssé @1891
Magnesi um St ear at e
Lact ose 20 STEP D with water. ’h@&o@free base is suspended
Preparation of in water (15 ml.), the pH adjusted to 3.0 by
(3 - Amino - 6 (or 5) - trifluoromethyl- the addition of 6N hydrochloric acid, and
pyrazinoyl)guanidine the mixture filtered to remove some insoluble 40
material. The filtrate is treated with concen-
Ta a solution of sodium (0.24 g.; 0.0105 trated hydrochloric acid (2 ml) and, after
25 mole) dissolved in anhydrous methanol (50 chilling in an ice bath, the solid hydrochloride
mL) is added finely ground guanidine hydro- that separates is collected by filtration. The
chloride (1.05 g.; 0.011 mole). The mixture yellow hydrochloride is dissolved in warm 45
is stirred for 10 minutes to complete the re- water (20 ml) and the free base is pre-
action and methyl 3-amino-6 (or 5)-trifluoro- cipitated by the addition of sufficient 59
30 methylpyrazinoate (2.21 g.; 0.01 mole) agueous sodium hydroxide to give a pH 10.0
added. The reaction mixture is stirred at to the supernatant solution. After thoroughly
room temperature for 30 minutes and then washing with water and drying, there is ob- 50
heated under reflux for 15 minutes. The tained 0.65 g (26%,) of 3-amino-6(or 5)-
resulting solution is concentrated to a syrup trifluoromethylpyrazinoyl)guanidine in the
35 under reduced pressure and the residue sus- form of a light yellow solid, m.p. 222—223°
pended in water, filtered and the solid washed C. (dec.).
55 Analysis calculated for CH,F,N,O:
C, 33.88; H, 2.84; F, 22.97; N, 33.87;
Found: C, 34.20; H, 3.07; F, 22.73; N, 33.43.
The novel compounds of this invention can containing for example from 25, 50, 100, 150,
be compounded in any of the usual oral or 200, 250, or more or less active ingredient
60 parenteral dosage forms for use in therapy in can be made available for the symptomatic
the treatment of conditions resulting from an adjustment of the dosage to the individual
abnormal electrolyte excretion pattern of an patient, As each of the compounds of this 75
animal organism. It will be appreciated that invention can be incorporated in a dosage
the dosage of each individual compound will form similar to those described in the follow-
65 vary over a wide range depending upon the ing examples, or any other of the usual dosage
relative potency of the seleated compound and forms suitable for oral or parenteral adminis-
also depending upon the age and weight of tration, which can be prepared by well known 80
the particular patient to be treated and upon methods, only a few examples are included
the particular ailment to be treated. For these herein to illustrate the preparation of repre-
70 reasons, tablets, pills, capsules and the like sentative dosage forms.



M xed powders 325 ny. 5 M x all
t he above ingredients, reduce to a No. 60 nesh powder and encapsul at e,
fil+ing 325-ng. in each No.—2-capsul e. -

EXAMPLE 16 Combi nati on Dosage Formin Dry Filled
Capsul e :
Per capsul e ( 3- Ami no- 6- chl or opyr azi noyl ) guani di ne
150 ng. Trichl oronet hi azi de
5ny. 38 Magnesi um %54t e
ny. Lact ose 168
ny. M xed powderExamrLe 10 325
: M x al] of t_(riu,::rglbtovet .i.ng di ents,. reduce to a No. 60 nesh
powder and encapsuPBIPEsee 13555 PIREEE 35m8gt 29 BEEH™No. 2 capsule. .
EXAMPLE 17 Conbi nati on Dopagavlormin Dry Filled -
Capsul e , — —
Per capsul e (3-Amino-6-bromopyrezinopbiguppifine. ch| or opyr 479 A8y ) guani di ne
150 nyg. Calcium Phodphit¥ Digignt yI net hyl - 6- chl qp@mg- sul phanoyl
3, 4-di hydro-1, 2, 4- bnezot hi adi azi ne-1, 1-di oxide 0.5 ng.
Magnesi um St ear afthyl Cellulose (as 5% solution in Ethanol) 5 mgny.
Lact ose Unmixed granulation 25%‘ A-é 0 Ng.
Add: Starch, Corn 14 mg.
Magnesium Stearate 1 mg.
270 mg.
Directions: granulation through a No. 10 screen. Dry the

Mix the (3-amino-6-bromopyrazinoyl)- granulation at 110° F, for 12—18 hours. Dry
guanidine and calcium phosphate and reduce grind to a No, 20 mesh. Incorporate the other
5 to a No. 60 mesh powder. Granulate with additives and compress into tablets each 10
ethyl cellulose in alcohol and pass the wet weighing 270 mg.

ExaMprLE 11
Dry filled capsule containing 150 mg. of active ingredient

Per capsule

(3-Amino-6-bromopyrazinoyl)guanidine 150 mg.
Lactose 173 mg.
Magnesium Stearate 2 mg.
Mixed powders 325 mg.

Mix the (3-amino-6-bromopyrazinoyl)- capsulate, filling 325 mg. in each No. 2 cap-
guanidine, lactose, and magnesium stearate sule.
15 and reduce to a No. 60 mesh powder. En-



M xed Powder s 325 nyg. M x all of
t he above ingredients, reduce to a No. 60 nesh powder and encapsul at e,
filling 325 ng. in each No. 2 capsule.

EXAMPLE 18 _ Conmbi nati on Dosage Formin Dry Filled
Capsul e ' o
Per capsul e ( 3- Ami no- 6- chl or opyr azi noyl ) guani di ne

hydr ochl ori de 175.5

4- (2- Met hyl enemuwu_zmhmmph.éﬂﬂﬂhmw aC| d 100 no. 9

Magnesi um st ear ate ny.
Lact ose ExampLE 12 73 5 ng.
M xed Powders Mx all of
the above ingredients, roguesd Pl oRRsnig 5048, fp%%e?gngﬁe&t encapsul at e,
filling 351 ng. in each No. 2 capsul e. Per tablet g
E)(A I_UIIII;II ||
Capg/llj:_g 19 (?:—Ammo-6—chloropyrazmoyi)%lusixlncl;rxleUII Bosage 150 mg. Dry Fi ©
Per capsul e Calcium PhofpBaré&Mitage 6- chl or opyr azi noybg gglani di ne
150 ny. Acet azol am de &
250 ny. Ethyl Cellpipecs 28 Afo SoltignaingEthanol) 5 mg.
2 ny. M xed powders 402
ny. M x all of the above ingredients, reduce to a "Ro. 60 nesh powder
and encapsul at e, fAddl i ng 402 ng. in each No. O capsule.

Starch, Corn 14 mg.

Magnesium Stearate 1 mg.

270 mg.
Directions: granulation through a No. 10 screen. Dry the

Mix the (3-amino-6-chloropyrazinoyl)- granulation at 110° F. for 12—18 hours.
guanidine and calcium phosphate and reduce Dry grind to 2 No. 20 mesh. Incorporate the
5 1t a No. 60 mesh powder. Granulate with other additives and compress into tablets each 10
ethyl cellulose in alcohol and pass the wet weighing 270 mg.

ExamrLE 13

Dry filled capsule containing 150 mg. of active ingredient

Per capsule
Magnesium Stearate 2 mg.
(3-Amino-6-chloropyrazinoyl)guanidine 150 mg.
Lactose 173 mg.
Mixed powders 325 mg.

Mix the (3-amino-6-chloropyrazinoyl)- capsulate, filling 325 mg. in each No. 2 cap-
guanidine, lactose, and magnesium stearate sule.
15 and reduce to a No. 60 mesh powder. En-
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EXAMPLE 20 Conbi nati on Dosage Formin Dry Filled
CansiH-a i e e e —

WHUUI A2

Per capsul e ( 3- Ami no- 6- chl or opyr azi noyl ) guani di ne

150 ng. Chl ornerodrin '

18. 3 ny. Magnesi um St ear at e

2 ny. N Lact ose

154.7 ny._10 | M xed powH@4iQll e

325 ny. M x all of the above ingredients, reduce to a No. 60 nesh
powder and encapsul ate, fillingxdse . in each No. 2 capsule.
cE:aXQSNE:_E 21 Combination Dosage g:(ggblh rgrlFﬁQd %%:.Ssglge Formin Dry Fi l_l,.ed
Per capsul e (3- Ami no- 6- chl or opyr apes@ipduleguani di ne

150 : ' '

100 % (3-Amino-6{chleropygaginoylguanidine 150 mg.

73 ny. Hydrochl}R@&ER1 UM St ear at e 50 mg.

2 ny. M xed Powders 325

ng. 5 M x al [MagfiesinmeStaafatsve i ngredi ents, reduce2tmga No. 60 nesh powder

and encapsul at e, i1ling 325 ng. in each No. 2 psul e.
EXAMPLE 22 ngse Combi nat i on Dosg%i%m_m in Dy Filled
Capsul e Mixed powders 325 mg.

Per capsul e

Mix all of the above ingredients, reduce to a No. 60 mesh powder and encapsulate,
filling 325 mg. in each No. 2 capsule.

ExamriE 15

Combination Dosage Form in Dry Filled Capsule

Per capsule
(3-Amino-6-chloropyrazinoyl)guanidine 150 mg.
41-Methyl-6-chloro-7-sulphamoylspiro-
[1,2,4-benzothiadiazine-3(4H),11-cyclohexane]-
1,1-dioxide 5 mg.
Magnesium Stearate 2 mg.
Lactose 168 mg.
Mixed powders 325 mg.
5 Mix all of the above ingredients, reduce to a No. 60 mesh powder and encapsulate,

filling 325 mg. in each No. 2 capsule.

ExampPLE 16

Combination Dosage Form in Dry Filled Capsule

Per capsule
(3-Amino-6-chloropyrazinoyl)guanidine 150 mg.
Trichloromethiazide 5 mg.
Magnesium Stearate 2 mg.
Lactose 168 mg.
Mixed powders 325 mg.

Mix all of the above ingredients, reduce to a No. 60 mesh powder and encapsulate,
filling 325 mg. in each No. 2 capsule.



( 3- Am no- 6- chl or opyr azi noyl ) guani di ne 150 ng.

Chl ort hal i done 100 ng.
Lactose 73 ng.
Magnesi um St ear at e 2 ny.
M xed powders 325 ny. Mx all of

the above ingredients, reduce to a No. 60 mesh powder and encapsul ate,
filling 325 ng. in each No. 2 capsul e.

1,021,011 1,021,011 13 11

EXAMPLE 23 Combi nati on Dosage Formin Dry Filled
Capsul e ExampLE 17 Per
capsul e - 3- Ami_no- 6-chl or opyr.azi noyl ) guani di ne

150 ny. B orgs Epranjrapy Filled Capsule

2 ny. ChI orazinil Per capsule 300

Moyvad 4nr1mrlnr S 452

LAANFAR A - |

nyg.

ny. é yl)gn?rdm i ents, redé®mgo a No. 60 mesh

powder and encap L%ﬁéﬁ%edr‘t‘}i? Xﬁ%ﬁ‘;d'%g‘?“ﬁg? n each, glgn 0 capsul e.

EXAMPLE 24 &% |on Dosage §imin Dry Filled

Capsul e Magnesium Stearate . 2mg. Per

(lz(;lgsgl rerg Lactose ( 3- Ami no- 6- chl oropyr azi no%lyz)’glfnagm di ne hydrochl ori de
Mixed Powders 325 mg.

Mix all of the above ingredients, reduce to a No. 60 mesh powder and encapsulate,
filling 325 mg. in each No. 2 capsule.

ExampPLE 18
Combination Dosage Form in Dry Filled Capsule

Per capsule

(3-Amino-6-chloropyrazinoyl)guanidine hydrochloride  175.5 mg.
4~(2-Methylenebutyryl)-2,3-dichlorophenoxyacetic acid 100 mg.

Magnesium stearate 2 mg,
Lactose 73.5 mg.
Mized Powders 351 mg.

5 Mix all of the above ingredients, reduce to a No. 60 mesh powder and encapsulate,
filling 351 mg. in each No. 2 capsule.

ExamPLE 19

Combination Dosage Form in Dry Filled Capsule

Per capsule
(3-Amino-6-chloropyrazinoyl)guanidine 150 mg.
Acetazolamide 250 mg.
Magnesium Stearate 2 mg.
Mixed powders " 402 mg.

Mix all of the above ingredients, reduce to a No. 60 mesh powder and encapsulate,
filling 402 mg. in each No. 0 capsule.



Magnesi um St ear at e 2 ny

Lact ose 147.5 ny.

M xed powders — —— 325-my.. -5 Mxall of e
t he above ingredients, reduce to a No. 60 mesh powder and encapsul at e,
filling 325 ng. in each No. 2 capsule. The above fornul ati ons can be
used to wth other desired therapeutic agents in prepare conpressed

tabl ets of the other novel dosage unit form conmpounds of this

i nvention hergznbefore 10 described. 1,021,011 VHAT

VE CLAIM |S™™= .
( 3- Ami nopyr azi noyl ) guani di nes havi ng E“W”E re of the conpounds of this
su

invention in a halogen or trihal onet stituent attached 20 uni t
dosage formor to conbi ne GemebimgtionnDesege Koom tith ®rypFilledz Capenlrucl eus. of the
conpounds wi th other known diuretic 2. A nuclearl hahogenated
(3-anino- 15 agents_or hypotensive agents or §tergidgercﬁaps ¢
pyrazi noyl ) guani di ne @fAdikes-Edrépytaginoy])gakiine 25 150hgre R is a hal ogen
atomor a trlhaloneth I guanldlnes radi cal
6. (3 - Atino - 6 - bFIABEPFEZI noyl ) - 3. A non-t dRi3c™bhar maceutical |y
accept abl e guanldlnehhgmmm§gkhmgf a conpound as claimegdggn claiml. 7.
(3 - Amino - 6 - chloropyra2|noyl) 4. (3 - Amino - 5 -
hal ogenopyr azi noyl ) - Le#teahi di ne. 30 guanidines 154.7 mg.
8. (3- Am no-6-i odopyr uani di ne. 5. (37-
hal ogenopyr azi noyl ) - ﬂﬁ{eg‘})&é g- Amno .- 6 (0Qor.5) - Jrléﬁ'lr%onr‘mt hyl -
1,021,01 1 13
EXAMPLE 23 Mix all of the above ingredientsCoatixen@ta Do €00 mestepofvdar mand renddpsylatej | | ed
Capsul e filling 325 mg. in each No. 2 capsule, Per
capsul e

Examrre 21

Combination Dosage Form in Dry Filled Capsule

Per capsule
(3-Amino-6-chloropyrazinoyl)guanidine 150 mg.
Dichlorphenamide 100 mg.
Lactose 73 mg.
Magnesium Stearate 2 mg.
Mixed Powders 325 mg.

5 Mix all of the above ingredients, reduce to a No. 60 mesh powder and encapsulate,
filling 325 mg. in each No. 2 capsule.

ExamMmpPLE 22

Combination Dosage Form in Dry Filled Capsule

Per capsule
(3-Amino-6-chloropyrazinoyl)guanidine 150 mg.
Chlorthalidone 100 mg.
Lactose 73 mg.
Magnesium Stearate 2 mg.
Mixed powders 325 mg.

Mix all of the above ingredients, reduce to a No. 60 mesh powder and encapsulate,
filling 325 mg. in each No. 2 capsule.



(3- Am no- 6- chl or opyr azi noyl ) guani di ne 150 nyg.

Magnesi um St ear at e 2 nyg.

Chl or azi ni | 300 nmg.

M xed powders 1,021452 ny. Mx all of 13
t he above ingredi enTS, Teduceé t0 a No. b0 1esh powder and encapsul at e,
filling 452 ng. in each No. O capsule. ggampre 23

EXAMPLE 24 PR Conbi nati on Dosage Formin Dry Filled
Capsul e A Combination Dosage Form in Dry Filled Capsule Per
capsule ! 3- Ami no- 6- chl or opyr azi noyl ) guani di ng,_h chl ori de
172_ 5 ny. ( Magnesi um St parg%/p g Per &9&1&% o

2 ny. Lact 098 -Amino-6-chloropyrazinoyl)guanidine 150 mg. 147.5
ny. M xed p ers 325 ng.
5 Mx all of the above i%%@?i’i“?n?t?at? educe to a No. 60 rmesh *gBwer and

filling 325chmgezinitn each No. 2 capsul e.
formul ati ons can be used to_ w th other desired therapeuti

300ihg above
prepare conpressed tabl ets JfZthRO¥dtHer novel dosage unit fog%mg-
conpounds of this invention hereinbefore 10 descri bed.

WHAT VE CLAIM | S: - Mix alj bl tht Sbofd BEreGEHN, SRecAD %dNé.%o%JFfBoQSertaH@enQd%pa%hﬁg Kiling
i's

encapsul at e,

(3- Ami nopyr azi noyl ) gisanhgliimesch o/ iongpeule.

nore of the conpounds of

invention.in a halogen or trihalonethyl substituent attached 20 unit
dosage /mor to combine one or nore to thExapgEaZs ne nucl eus. of the
conpoungigiwi th ot her known di uretd'o&b. atiog'Dd%h e%fn!x %bgyl,mpaabgpqglgat ed
(3-am m 15 agents or hypotensive agents oOr steroids or
pyr azi noyl ) guani di ne of the fornula: [err] Per capsule
' {3-Amino-6-chloropyrazinoyl)guanidine hydrochloride  175.5 mg.
Magnesium Stearate 2 mg.
Lactose 147.5 mg.
Mixed powders 325 mg.

5 Mix all of the above ingredients, reduce
filling 325 mg. in each No. 2 capsule.

The above formulations can be used to
prepare compressed tablets of the other novel
compounds of this invention hereinbefore
described.

It is also contemplated to combine two or
more of the compounds of this invention in a
unit dosage form or to combine one or more
of the compounds with other known diuretic
agents or hypotensive agents or steroids or

10

15

25 where R is a halogen atom or a trihalomethyl
radical.

3. A non-toxic pharmaceutically acceptable
salt of a compound as claimed in claim 1.-

4. (3 - Amino - 5 - halogenopyrazinoyl)-
guanidines.

5. (3 - Amino - 6 - halogenopyrazinoyl)-

30

to a No. 60 mesh powder and encapsulate,

with other desired therapeutic agents in
dosage unit form.

WHAT WE CLAIM IS:—

1. (3-Aminopyrazinoyl)guanidines having a
halogen or trihalomethy! substituent attached
to the pyrazine nucleus.

2. A nuclearly halogenated (3-amino-
pyrazinoylguanidine of the formula:

.“NHZ'-

COTNH=C~ Nt
NH

guanidines.

6. 3 - Amino - 6 - bromopyrazinoyl)-
guanidine,

7. (3 - Amino - 6 - chloropyrazinoyl)-
guanidine,

8. (3-Amino-6-iodopyrazinoyl)guanidine.

9. (3 - Amino ~ 6 (or 5) - trifluoromethyl-

20



25 where Ris a halogen atomor a trihal onethyl guanidines. radi cal .

6. (3 - AmMmno - 6 - bronopyrazinoyl)- 3. A non-toxic pharmaceutically
acceptablre guani di ne. salt OT a compound as_ ctrarmed—Tmmctarmi—7—(3 -
- Amino - 6 - chloropyrazinoyl)- 4. (3 - Amino - 5 -

hal ogenopyr azi noyl ) - guani di ne. 30 guani di nes.

8. (3-Am no- 6-i odopyrazi noyl ) guani di ne. 5. (3 - Amno - 6 -

hal ogenopyr azi noyl ) - 9. (3 - Amno 102510 pr 5) - trifluoromnethyl -

14 - 4024044 —py-p—az—r—ngyln)-guanl di ne

melting at 222-223[err]C. position corrprl sing as active ingredient a
10. The process that conprises hal ogeFHPLE 2hmound as claimed inclaim 1

or anon-  ing a C[err]c@hwhmﬁﬁss@ge Bfm 3n Y RORY EaRLH0I ¢ toxic

phar maceuti cal |y acceptabl e aci d-addi - acid and reacting the nuclearly
hol ogenated tion salt thereof toget her with an inert Pefowpsule50 5 product
obt ai ned with guani di pey 1.0, -Et aghharnmaceutrc Vet erinary

di l uent or a nucl gar > l%gg % g ‘ani nopyr azi n%&l%—z carrier.

guani di ne. Magnesium Stearate 17. A phasgraceutical or
veterinary com L The process that conprises I’@ﬁctl ng a position
suitable for use in nd ﬁ}lng t he Cerr] alkyl &8 of _a

hal ogeno- 3- am no- exm:ealp&;mefaattern of electrolytes ofs2afy ani mal 55 10

pyrazinoic acid or—tritatorethyt—3-anno—organtsm—eonpti+sing as the
essential in- %yr azinoi¢c acid wth guanidine to produce a gredients a
t her apeutic 8 ﬁflta 3 g‘\ﬁi’bw{é f;e‘slﬁgtt > Feduesofe rolN s 69 et detyiea 21 oAy litsalitg ne  or
abnor nmal | y . nodi gtlne excretiogn pattern of

(trihal onet hyl - 3 am nopyr azi noyl ) guanggdipg 24 €l ectrolytes of an ani nal
organi smand a (3- 12. The process that conprises reacting a

am nopyr azi noyl ) guani di ne fembinatonaDésege dgem in By F8ed Clrewly ] al kyl ester of
3-am nopyrazinoic acid atomor trihal onethyl substi tpent glttached to

with guanidine to farma (3-aninopyrazinoyl)- the pyrazime nucleus, or a
non-t oxi ¢ phrama- (3gusimi-Gihveopfiadindibduagdinaiytingidide | &55eng.t 0 pro-

ceutically acceptabl £ aci d-addi ti on salt duce a nuclearly
hal ogenated ( 3- ami no™*EFHiit 86¥ ¢ oget her with an i nerf @on-t oxic
pyr azi noyl ) guani di ne. Lactose phar maceuisf Gahg, Or veterinary

diluent or 65 20 13. A nmethod for nodifying the—exeret+en carrier.
pattern of electrol yt Y& powderion- human ani nal 18. A ¥®MBosition as
claimed in claim17, organi sm conprising admnistering to said and
al so cont aifi ngyRNGL hefhe @Mni{%@pﬁu&& Go a No. %‘ H?sh ?er and encapsulate,

(13- am no- pyr azilifHyds) G4l ab badh M. 2 ipsule. 2gENt . I'ng a hal ogen atom or
tri hal onet hyl A corrp05| ti on as clainmed in claim18, 70 25

stituent attaghetl eibﬁ}‘l’;;eég" zﬁa oﬁllﬂ:enoé: sg";g?%r °thr1'fl€|r1fd;19§klﬁdcﬂlef"f*?8m6t PEETSS |iRown

W’u&’

t herapeutic a unds ofathqgonm, y acceptable acid- is a
known di ur@@i ¢qscrfbyqoot ensive or st er oi d WHANT WEOQLAIM tSt-her eof .

20. A conposi ti bﬁ‘ cenren 1p ryorpbing| pyp L (3- Ammyr%ﬂtlﬁal)g\lfgo mﬁohavm@gum ng
the amount of nof %4 SFRPouE: mﬁ:@tﬁm T L PR P AP Aluced

excretion of oipﬂaE Q&ﬁﬂoﬁh’d{k with R¢her RRARS Wultic 2. A nuclearly halogenated  (3-amino-
75 30 fronid agemorr hypresnsi@nagemd or)rmgaids M pyhassehguanidie. of Athe dogpalE t i on as

clainmed in claiml6, pot assi um excreti on has been abnormally en-
substantially as hereinbefore descrjjped wi q_,h hanced by the

admi ni stration of agents known referengé 2o any one of Exanples 10-24.

t o enhance potassium excretiof mpri sjng 22. A process as clained in
claim 10, 11 S

N

CéﬁNH-l;i ~NH,
-NH

25 where R is a halogen atom or a trihalomethyl guanidines.

radical. 6. (3 - Amino - 6 - bromopyrazinoyl)-
3. A non-toxic pharmaceutically acceptable guanidine.
salt of a compound as claimed in claim 1. 7. 3 - Amino - 6 - chloropyrazinoyl)- 35
4. (3 - Amino -~ 5 - halogenopyrazinoyl)- guanidine.
30 guanidines. 8. (3-Amino-6-iodopyrazinoyl)guanidine.

5. 3 - Amino - 6 - halogenopyrazinoyl)- 9. (3 - Amino - 6 (or 5) - trifluoromethyl-

] O 1



adm nistering to said animal a (3-amno- or 12, substantially as

her ei nbefore described 80 35 pyrazinoyl)guanidine having a hal ogen atom
wHth—+eference- priate-foregoi-ng————or—trihatomethyt——— —
substituent attached to the Exanple. pyrazi ne nucl eus, or a non-toxic
phar maceuti c- 23. A conpound as claimed in claim 1, ally-
acceptabl e acid-addition salt thereof. when prepared by a process as

cl ai ned il’ll 15. A nethod as (il '(H'Pd inclaim 13 or claim 10, 11,
12 or 22, wu_ws_%ﬁ_ﬁmmq_h&guw_mnpound S

(3- chempgzxaimo@ngnmycaﬂeernﬂm@fat 2eah223° QI @Posxd@ . comprising MdsNtive Gngredient a
br onopyr azi Wo@*@ gmﬁ*ﬂ @ﬁtn@mpﬂ S:%halogenwt-arPPInEP“nd & claipgd by rlagi a@gt-) guani di ne,

T R T e e
» toxic plﬁﬂﬂa@éﬁtwal vetetidry 2 uedt or -*

trifluor ormtuldydrlwmmgemted (3-aminopyrazino¥ipr teedtied Pat ent Agents, 45 :
i noyl )gualgpqmdn 17. A pharmaceutical or vetermar}g congt aple Inn

( 3_ 111g a 1—5
acid and rea
or (3-5 product obtamcd w1t

Topesy thay, ¢ 1t10n suitable for use m '
16. A ph HH(E@(?IP s&iér‘sl tf)tr Tﬁ %&C lpattem of el eW5§: 1.
Leam nglboﬁby;ﬂ}ﬁ’om RBein Bledmfu@(rme &S OYg is |e§s@nt1al Mn—t he Courier
Press pyrazmmc ac(dL eEnwrgitlina Yo tmodhce 19 6eedieRtsibh i - udi:y aIdme Rawento O fice, 25
Sout h arrpt -|3tgrn i azmoyl)guamdme or abnormally modify |t mtlowa@elz off r om whi ch
copi os MMa g@? ! pyrazmoyl)guamdme electrolytes of orﬁamsm a Fl ATl ON
oC at comprises reactin, aming inoy: av
NO 1, 031,d)1 j-alkyl estcr of 3 ammgﬁy?dﬂﬁf rixd tonﬂ-gx)-’r 1B ubd'thﬁler;t%itach "2.0" read
"(2. 0" Pagethzguanidlnneo fofhPa (3f-anﬁn0'153(r®nr@ﬂﬂ: ned B})'é'zmﬁ amﬂeuS, or a'nOn-QRit plmdne) " Page 5,
line 5, f%r‘an ﬁi’ﬂ%ﬁ‘gl bﬁgwr to pro- ’dl n%,WePFﬁbl d axidgdditeani flpyr azi noyl )
guani di ne' u ? 31) ce alpgenafsic (3-gmings %uucl orin m“ritdg@lﬁé ' ggage 11,
Exanpl el 7, eféﬂhlbdl@ﬁlgﬁtﬂd &bretion  cafried nzetﬁ Fazine® Page 14,
line 4, f@attéhhoﬂ dﬁg@h&@@ﬂ'ﬂ nprelaghatl heihd- 18, Ay emapbs@ibh aPalg}elem_m cdimrigs 62 and
63, for " e P rising adminisseripg, to  sgidq angﬁlsﬁwafelem PROBE] kpownrhgragepticENT  OFF| CE
13th Apri | ammo—pyrazmoy Dguanidine hav-
logen atom or trihalomethyl sub- 19. A composition as claimed in claim 18, 70
25 stltuent attached to the pyrazine nucleus, or in which the other known therapeutic agent
a non-toxic pharmaceutically acceptable acid- is a known diuretic, hypotensive or steroid.
addition salt thereof. 20. A composition as claimed in claim 16,
14. A method for reducing the amount of 17 or 18, in the form of a tablet, pill, or
drug-induced excretion of potassium ions capsule. 75
30 from a non-human animal organism whose 21. A composition as claimed in claim 16, -
potassium excretion has been abnormally en- substantially as hereinbefore described with
hanced by the administration of agents known reference to any one of Examples 10—24.
to enhance potassium excretion comprising 22, A process as claimed in claim 10, 11
administering to said animal a (3-amino- or 12, substantially as hereinbefore described 80
35 pyrazinoyl)guanidine having a halogen atom with reference to any appropriate foregoing
or trihalomethyl substituent attached to the Example.
pyrazine nucleus, or a non-toxic pharmaceutic- 23, A compound as claimed in claim 1,
ally acceptable acid-addition salt thereof. when prepared by a process as claimed in
15. A method as claimed in claim 13 or claim 10, 11, 12 or 22, or by an obvious 85

40
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14, in which the guanidine compound is (3-
amino - 6 - bromopyrazinoyl)guanidine, (3-
amino - 6 - chloropyrazinoyl)guanidine, (3-
amino-6-iodopyrazinoyl)guanidine, or (3-
amino - 6 - (or 5) - trifluoromethylpyraz-
inoyDguanidine.

16. A pharmaceutical or veterinary com-

chemical equivalent of such a process,
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