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Compounds of this invention are useful because they possess natriuretic
properties. 2 1,067,473
They differ fromnost of the known effectlve d|uret|c agents however, in
t hat they sel ective > XCTe FonsS—w _
causing an increase in excretion ' of potassrunrlons The potassium ~
| oss which is caused by the known diuretics often results in a
severe mnuscul ar weakness. As conpounds of this invention.are relatively 5
free of this |9duced potassrunrdepletlon %Qgi have this deci ded advant age
as diuretics. As_diuretic anpw ey ma\/he Ased fsor the

treat nent of - oedenmehesyfifiar fechi fibsd 10f €8 Ghn¥nleective diuretic agdttﬁ&&&,e&, Hniusihely O /be
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process may be nor eompefdu@netgbanllﬁmdhmﬁcesianbmfmeﬂged&s ﬁaﬁm:f | c

conpound. One generally useful process ﬁ@n be represent ed as foI | ows:

METHOD A [err] Aal s R Rlerr], Rerr] and
Rlerr] inthis reactlon are as above. defi ned The nethyl 25~ ester is
shown for illustrative purposes onwm the ester may be that.of certain o
other 25 al.cohol s, especi ”mér‘?ff" *Mphat ic alcohols. It will

be noted that this alkoxy radr cal _ not appear in the desired
end product. The synt hesr s by Met hod A is carried out under

anhydrous conditions and either ﬁ:r;r w thout a solvent such as
e d

)

oy .

nmet hanol , et hanol, or isopropyl alcohol esigped 30 product is “
usual |y recovered by concentrating the"reac @?ﬁﬁxture by distillation of
the 30 sol vent at reduced pressure, cooling and renoving the solid

t hat separates by f|| atlon : Purification is fre ently carried %
out by conver éng E@

orﬂ IVep osesg;\rl{ éj\?‘? R e ot ot i %’e‘il Orlge
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The starting Corrpomotdppehrmtlﬁd @n s depen I ng upon 3 H o
whet her Rlerr] is %Z gnthqms meeﬁml ﬁos ut under anhydrous condmons and either
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di met hyl f or mani de. a%éi!ﬁ"d %h @nbmule,nt@lrSMM%‘adndtageuuﬂpu tedNin
the presence o water OF a mixture of water and an acid -such as & mineral acid e. g

40 hydrochloric acid or hydrobromic acid, acetic acid or a mixture of water and an organic 40
solvent such as dimethylformamide. Should 2 halogen be introduced simultaneously on
the 3-amino group, this can readilybe removed by the mteracuon of the product w1th a

blsulﬁte such as an alkali metal bisulfite.. - -

Todination is carried: out by treating the known ester of- 3-am1nopyrazmmc acid ~

45 w1th meércuric acetate an iodine, The tnﬂuoromethyl radical is abtained on the nucleus 45 G

by heating 1,1,1 - trifluoro ~ 3,3 - dibromo - 2°- propanone” with aqueous sodium

. acetate, coohng and treating the product with aminomalonamidamidine 'to- thereby give
3 - amino - 6 - (and 3-)trifluoromethylpyrazinamide. ‘This amide- glves on ‘mild '

hydrolysis, 3 - amino - 6 - (and" 5-)tnﬂuoromethylpyrazm01c acid which is converted -

50 to the correspondmg CI_S alkyI esner by the usual reactlon thh methanol or ‘ather 50
C,_s alkanol.” ¢
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t he 3-am no group this can readily be renoved by the interaction of the

product with a bisulfite such as an alkali netal bisulfite.

| odination is carried out by treating the known ester of 3-am nopyrazinoic
—acid 45 Wih nercuric acetate an rodine. The trifluoromethyl radical
I's obtained on the nucleus 45 by heating 1,1,1 - trifluoro - 3,3 -
di bromo - 2 - propanone with aqueous sodi um acetate cool ing and
i{reating the preduct:w th am nomal onam danidine to thereby give 3 -

amno - 6 -"-"(-'arfd 5-)trif|uororret1rag} razinam de. This am de giyes, on mld
hydr ol ys+s+= id which is

tonver ted 50 When$ IStaHeﬂﬂeIt?rqf r?g L:gbsﬁ enp o ’eé‘ﬂ °the usual
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1,067,473 bromo and 6-iodo denvattves canberepresented as follo ﬁ R[ err] is an
am no or substituted am no substituent and R i s hal ogen, the synthesis of

the starting:conpounds. ’(Tg W;lrr es depe ”,ypon the nature.of the 6-

hal ogen substituent A gepe aIIy 02_ for the preparation of the
B-chloro, 6 . . “bro afft™e- |odo es can be represented as

fol | ows: [err] - Chl ori nation
of the known 3 - ani nopywaﬂl zacr d ester with sul furyl chloridj

produées a-3 - amno - 5 8. ,,_t;ll oropyrazr noi ¢ acid ester. This” conpound
(I'l') reacts W t h amoni, thyl sul foxide as a solvent to produce
wethyl 3,5 - diamno - 6 - ”’c or opyrazi noat e.. Reaction of conpound
Il with an-amne of the structure R[e’r‘”f #)NH 10 - - givés the nethyl

3- am no- 5- NR[err]R[err - 6-,chl or opgErazl o4y - A). The reaction usually is
40 ~carried out# "@mhydr ous dr t#ons in a solvent, preferably a
secondary er tertiary ar coody cohol. ®iols 2- propanol or tert.-butyl

al cohol (nethanol and e#hanol ar & i ndi - : cated). Wen an

aryl am ne ts used, sonme of the cor Emzj,r ng aryl am ne hydrochl oride

i's advantageously incorpor ated |rr-¢t he reaction m xture 15 The

chlorine atom S rermved readr from corrpound | A by I dt I ¢ hydr ogeno-

15 il et R i@.}g,}“ﬁ ol il har coal in the
presence o :r%:ﬂ&l?amdnnethylsuﬁfﬁ E%t@ﬁ%@drh@ﬁﬂ X &m%klespYOdUCt
conpound | kilerofyRkinat, Bectivf of actnfpmmadi[aﬁtban amine of thestniclee RRFANHiesi s of both

the 61dr ormwanu: I@ththtemmr chlommr mtm(l iﬂa'édlsuaﬂy is M
brom ne i nﬁo pro axﬁoqlg Méﬁé coﬁ olq itﬁ ol are con 5 | odin- 20

ation of C QA ReEL T
produces 3deantageous1y &pcﬁatmdmeasaa:iomguxuﬁﬂ rrpound | -
nent i dhed, th'@hentétow}elat@stserm By fror quPP‘le.Iéthﬁ‘Et?lVE hgf%rraggf’s oﬁl y since
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al i phatic thesis of both the 6-br OTéeqinerR o paipbiag t he compounds
of thi.s i NYHR4thGRondwn Aetid sl et 62Fomo analogs ofnplotind\is-+B. Iodin-
NETHOR B ation of compound IIT using mdme and mercuric acetate in aqueous dioxane produces 20

the 6-iodo analog, Compound I—C.

As mentioned, the methyl- ester is shown for illustrative putposes only since. the
ester may be that of certain other alcohols, especially Ci—s aliphatic alcohols.

A second method for prepanng the compounds of th1s invention can be represented

25 as follows: . - : o : 25
- . MxmonB

: /r/

| - -IM, *ﬁ”“”f(/\tm?_

< | Yl B | fmmrﬂ/ '.'_'f_

Y isa C;—a alkyl radical or an aralkyl radtcal such as benzyl S
& _ - 'The hydrazide compourid IV is obtained in a conventional manner and itis reacted, .
30 under anhydrous conditions and preferably with heating, with a 2-methyl-2-thiopseudo- 30
urea which advantageously has been dissolved in dimethyl sulfoxide, The desired end
product is recovered by removing the solvent by distillation at reduced ‘pressure ‘and
extracting the residue with aqueous hydrochlonc acid. The extract upon cooling yields



[err] Yis a Jerr] alkyl radical or an aral kyl radical

such as benzyl. The hydrazi de conpound IV is obtained in a
conventional manner and it is reacted, 30 under anhydrous conditions
and preferably with heating, wih a 2=methyt—2—+h+opseuda- urea

whi ch advant ageously has been di ssolved in dinethyl sulfoxide. The desired”
end product is recovered by renoving the solvent distillation at
reduced pressure and extracting the residue with aqueous

hydrochl orirde acjd. The extract upon cooli I'el ds 4
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desired, the ext racfhe@mralbc hyétath_lo&lid Fiicie3 product I desired, theexEnI;' _Da €,

free base form of t iR y e frekrbase émm of th uctseparams o TS i N
accordance with t hea@rmﬂt{i}’m W!ﬂhthvx/nneml i In tfch G %M;J_1 M@poytﬁf
are prepared b§ proéedals afa _gﬁ"‘fgfp,ﬂgf; oty oy Examplellng BAdyibel ow.
2- Al kyl - 5 a;ec dmmmmrd@sa ci’,’jqjﬁ,f';ﬂ s \process] - Of1e
i nternedi ates in thi°E® tl"111‘10520928/66 Serial No, 10678, C| ai Imeq angon Hers

preparation is deschi Qeﬁd gg‘:’ %% & perds: FDoar | 00 “NbritdUkre trad
copendi ng appl.icati on No '%m%ra ";’ﬂg%l“@dﬁwﬁhmm the invention,

The foll ow ng lExarrpl es, | n whi ch the worggypRajco” and "Norite" are trade
mar ks and al | percentages af@@ﬁ*&%ﬂgmmmd@mumq{yamchlomystrate t he
EXA

I nventi on. 10 Step 4: Preparation of methyl : MPLE 1
10 A 5-liter, 3 -necﬁeé ﬂﬁﬂéﬁ ;6 f888 nani do) guani di ne
hydr OChl or | dels lnlet tube IS @a?d Mth Br %g"& o thermometer and gas
3- ani no- 6- chl or opy id 75°nﬂ)andmethyl 3-aminfp 90g ofﬁﬁgﬁ‘@ﬁfﬂ’gﬂ

. 0
equipped with a ne ,céldug, %%gﬁgla@h@vmwth1 Swhich causes nearly all | N e%

tube is charged w fWithawMﬁferh YoLerrimse :{ygégﬁf H"Zlﬁ’dgﬁ")g‘fsa M0°G/at!ean SEB0 m .
and 15 20 9! aé?"&ﬂ Oé@étmnmteacA @reCip o] pﬁ TEL Plag | noat e

(90 g., 0.588 nol e} P f@iofthe reaction, The aéhtheture Id2 @_Eé;‘oc art

and the m xture he %322’!, mu o\\PIFCifate o Sis mmylléb 3cHidréamino-6-chloro- eﬁghe
ester to dissol ve. sniliemta e o mﬁm ggn"?}gg ‘t?+l apnY ik Ofaer.14 C. Vi a
an i ce bath. 142°C. (deciyy t h Vi orous sti. r ch ovFaf’ﬂé‘cef‘élﬂ‘B‘&tmeitﬂl@t g.) is

passed througs the s - perl od of - 25 m nutes. A
precipitate begins. tq’ln%rm gﬁteélrh (,:.;%Cl,:ﬂ, E?Z» and becones f 20 - 25
vol um nous by the end of ‘the reactlon & d80ke B 3cP4;
20-25[err] C. during.:. .. . F@ed: G, 328 H bBA T RAH QNG )}g@y white

precipitate, which’¥ s met hyl -3- chl oroam no- 6- chI or o: Cl(actlve% 1606

pyrazi noate, 30s rennmdmmn{&h!ﬂtar Shilo d Wit h asmal
water. A l?_x_adﬁtsrqrsb_lg)mmt(gag wild) B a4 "noate pshe splaidon\of sodinni Z e dl3p
fromwarm acetic & ¥df°r- thalg haur. The ehpersture of the mi "T‘%‘ES’ itftaifted af : 5%8(%“ for
C[ err]H err] CI [ er i d%'gegght yellow methyl 3-a!mno-6-chloropyrazmoate is mo'

150ml of ice wit
with. 15 mI pomons ‘of ice water :n 0?:2231. Jepre .;TlH;p 15; repeatdd tw?cé 93;

CI (total) 31 9 4: alcohol. After diying in the air there is obtai ey a5 mlI portion of cold 1sopropy1 35
d (active) 15. g7 chloropyrazinoate m.p, 159—161°C, ine 608 (551%) of meﬂ‘yﬂiauﬁ’a’m =32.82;

H 2.34; N, 18.90; Analygs1 c(afca teJ l)or aiﬁ%
of

Cl (active) 16.06. 4§t HEt hg/l 3 - chI or oam no - 6 -

chl or opyr azi oat e and a sol ut Fead ggbpm 22; N, 2340 bEls 18.90; t e (150 g.)
in water (900 m . %teal;e Iaced |n a 4-1itér éaﬁ yha i rFed8Hechani -

cally for one-hal Beguanidizedhydrbchiofi® Ni xt ure i s nai ntai ned at
25[err]C by a S liter, 3 }"ﬂ"agﬁ%“ﬁ’ ﬁtﬁ%s g @°1F)I'g P,‘Rtbd inawocrmt Bater in

3- armi no- 6- Gl or g9 rhal_t:dn@ Tf; ;:a’tr"; xs atnea)mpmyspended
in 150 m. of ic ‘#‘F abeWtsmamdn“ 13 R 1S stiriggce 35

with 150 ml. portgohs w&g{%%\‘ eCh@@DthasmIej“maso ,ﬁgg t“ﬂ S.of c#l d
l

i sopropyl 35 reduced pressure rator):y iag%;mcﬂhdfhﬁtﬂalaie keSiovel tyS
ohea el 60,9 (SRl P (A 2 i i

ieldi
y Il.lag 211g. (95| ,{,9 of ammoguamdme hydrochlonde, m.p. 160—-162°C.

TgEr runs can be made using a mush guini %0
, ush consisting ‘of am
‘(1 (l)lg)ogk 5 .:,SG:dgu:ile) atrllld water (200 ml.). ydrochlonc %ad (37i038|%)dé:§ozlcg§%mate
thermte the . ;phzvalm nstlrfnﬂg until the solution is acidic, Sinee the reactnm: is enlzllcl)
55 oy . ? ! eatls necessary The work-up is the same .as descnbed

Ste.p C":. Preparatmn of (3-§nﬁxn 6-chl iz B
- oropyrazmamldo)- nidi
Ammoguamdme hydrochlonde (1 8.y, 1. 1 mole) gllslaplat::?ecei hl);ldr:cgl&(l)::;e ﬂask,

amount of ice -
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chl oropyrazi noate np. 159-161[err]C Anal ysi s cal cul ated for

Cerr]Herr]CONerr]O[err]: C
38. 42; H 3.22; N, 22.40; a, 18.90; 40
—Foune €—3881; H—3754; N, 22.83; cl, 18. 39. 40

Step B: Preparation of am noguani di ne hydrochl ori de
Am noguani di ne bi carbonate (275 g., 2 nole) is suspended in 1500 m . of

wager in :a 5 kiter, 3-necked flask fitted with a mechani cal
stfrrer. The-m xture is stirred rap|1c56y473 and heat ed to 50- ?0{-gr\r]c
on a steam-hath Fhe -heat—seuree—+s |c||uvcd, |a |u bLI[rI

mai nt ai ned angfotected| foom ¢ remesphere fia pirging tu

soumgﬁ ggzﬂ;%g ded mefx 30
M nut es .45 sbsolute e"‘””"‘!%?ﬁn e‘taf"g{z PAgRspAT so@%ﬁnof . 3661l e)

the sol ution ﬁﬁﬂ ”.;-- wly with rapid @wiglink het a0 fesknSodienoved, by
distillasion. Sipitates aﬁeﬁn@ﬁvhmastomr ’Ianeemxtma/eld’vv 0 6001 to r00m 1 o¢f F g

.53
_pressure._ di sttekxbaztturc;m \ﬁatlrepoveds ﬁ{@ Thi s M
material i mel)is adie g Pl tiie TUILEEE bl i ot nal - and
't

drired in the ﬁi ¥ gwgb Labtiof, en is ﬂr;éhdd| \dthnguﬁixil_algl th¢ 95%
anm noguai di NG 1ﬁtﬁieCW<pwemtp) staﬂrﬁ&-ﬂxﬁit[’mne(} @ask at room temperature

Larger runs cam2bsumade USi ng a mush consi st B! &3 gane .

bi €ar bonat e The b ﬁltr§ Wmﬁhﬁ %gst % ‘{b glgsodsbztﬂrochl oric
acid (37-38% Tﬁhﬁ@ ? rdater After the hnaﬂﬁlmtoﬁ,) the Solid(i ckssedohshdrstasr ri ng, until
the sol uis on ipgssiie inith G. ruﬁieﬂdam hrhleﬁnaﬂmdned)m asraqumaYen at 100 8r mi ¢’ the

nid,

gtSJpve. ﬂ“ﬁﬁpﬁ“‘é‘{g"“‘ed °‘t a team bath RS Sﬁmlgllgsi:gtulnsqn;ynm agi;te%whnggo) guani di ne
hydr ochl g i de cooled to 0°C. me%adnagmbmsedame 1hy1d¢vg§:btl&5mes) A ndriisopm atcﬂ;fotl rm'fme) S
placed in a 3%%1?&1%)4\?&th ggriggﬁsﬁt:f\tacﬁlrfitig:eu&fl vwvz:;r Ig)m"’co ylelgmg 24 gm I7I°o) of

e’ i ospher &G doaniing by s";“é‘r“s‘%d‘“rnm‘f?’?; S Bor i ng from
at)igi(ptjg;t hanpl Aﬂﬁﬁcﬂhﬂ&ﬂf@@éﬁéﬁthQ rermvedrr%%ﬁsésol tis% gf milog?yr 00
(rart . of absol ute et hanol. urﬁ% rous condl ti ons] is added

slowy with rapigy woadc{ ngmedtdaq,eftbﬁsdhlonﬁad& htmother salts can be prepared,cm ori de

pr eci pitates a;schas foitowihg:t € 5ol i d. The m e m% gyool to room
5 @3- E.'I’@.t‘Lﬂh@ro gidi m % tg} 0.008 30

3- ayii no- @chl oHE &ﬁgym 'm acid (3.5 § ,003 mole) ﬁmia&} @ s added.
The flask is | m@@mempmb&tg isdlatedandrserpstalized 5 -

35[err] C and ﬁd&ewat&anternqmsrmeet-m%ﬁ@ﬂ):entrat ed to a .vol ume -of about 600
m..during a q% f about ‘6 hours. The reaction vessel

then is f:‘l ushed- vﬁ“ﬁlﬁs"‘rﬁ'ﬂf?lﬁﬁ‘elﬁ’ C, 34.7430 H, 3.50el Np28.3#; ange nidkture
allowed t8 stand in the stopper ed quﬁd;k 6(1, 34.6m Heﬁvéér abtw2®20. 10

for=20 hours. imi il ﬁa u'l;p:e %ﬁh tOOg)moE G we mdplace ofrtﬂgDVEd by

filtration and -st§imf ; -
L) i idine sulfate hydrat¢ m.p
et hanol . After’z'ifllﬁ@t(é '.gmm"?crmpgrrr “nCO\;\Jred byflltratlon W|thtvvo

300xm . ‘portions of drstrlled water After .the final
filtrati o the Shualyes ibulpediosGaFaGhNivgsS: J,%%’ seible wth a
rubber dam and, finally, dried in %-l}ﬁgcu g\gg’n O[ergfes for 20 15
hou¢s giving 58 g. of (3-amino-6-c Foropyra2| nam do) guanl di neé3

Thi s conpound i's fisedyy ifpshespharie cicid (6 anljriw vs&d in. piacy 4; of 6N
hydcochl ori ¢ aainbly -a61d. dhseoprerinsptida)ganidimen DSt FFte {”lpr ng P31% 15 nishut es.
The<hot 45 (dec,).is obtaitedyyj wt.yre then i's fil tered ‘through a st eam heat ed
sintered gl ass fug et &5 &l 111, CARgO,P- H.O ~cogl ed to O[err]C. The
product which sepalr%‘g}tﬂes i's-reroved by fi I@r%ﬁtsﬁonﬂsr?'% 1 ’zed three 20
times using 400 nl. portrons of a Fedadtyr eCoto-aiat & VO urres) and

i sopropyl al cohol e (TrMReMES) Wit h¥ia® concomi t ant

clarifica bon wi th Dar cg_yfhﬁ& sl.rcmgop@ﬁzngam.(ojgi%dmfhydmchlonde o 50
(3- &ni no- 6= chl QY Preganten o BRyinatichlbmpyraaipele a5 Qéﬁatl 50
277-,278[ ef 1] O( dec Metyt 3 - amino - Iﬁ-zczh}ft;gpyrazmg:c Apomy ramgle ‘%t
qefrlHerr]d [@“"I“%@f"’sé"ﬁné A I heam (oot sza&asrhteser pivesN, 36 85;
c, "26. 65; 32 1.0’ miole) ‘is added to the solution and refluxing contingeg 2 hours.

Found: & 2786 reﬂ oS put teiNpin@es, the majorportiop gf tig) product separates from :
The product IS obt ai ned as the hydrochloride salt but ot her salts can be
prepar ed,

<

=~

el



such as the follow ng: (3 - Amino - 6 -
chl or opyr azi nam do) guani di ne hydrogen nal eate is prepared by 30
di ssolving (3 - amino - 6 - chI oropyr azi nam do) guani di ne hydrochl oride (2
g., .0.008 30
rralercacrd(SSg.,003rm|e)|nvvater (3

recrystalized fromwater. The mp. is 210-. 1 A
(dec.). Anal ysi s. cal cul at ed for _

Cerr]HertlQ Nerrlqerr]: 35067473 S S A B
C, 34.74; H, theS8ction Nnxt&g Athe end of the heatmé éenod the mixture is chilled'to 0°C. . I

Found:  C, 34afifhe préduct3iltered, washbd va8 w2B told ethariol and dned yleldlng 94 g. (100%55i i M‘ Py, if
concentr at ed s?ﬂ‘tﬁml@g‘ﬁl @10( inoicgci¢) Eydemaide éﬂ °G. Requysallizatiof t he -
nal ei ¢ aci d @F’ﬁ??“n%ﬁﬁ‘dlﬁ ‘ﬂa"ﬁfhd'f d’é’ﬂﬁef‘%\t“b" hydr at e mp.

209- - © Analyeis ca@a;atem ¢.,cigec. ) is obtained.
Anal ysi s caI cuI ated for ( err] H err a [erG,]SN[;E;r rgopez,r] SLen},H[ err] O <
40 _ 298 N, 374 C, 25 05;
H, 3.50; §t8‘
paration of (3-amino- yrazinamido)guanidine hydrochloride .
Found: C 25 é hte 21?{ mﬁund’g pﬂask fitted thgtgaa mecha}t,ucal stirrer, dryin imlarly,

i f hosphmrl C arbtahd #s bdbdled mbmeplau:ms plaame ®f- chlhﬁpmin&t@cxdmydchzxd 3-10

- i nrg;ﬂq) is
2210”0280 5Ch| Ogﬁyﬂi Vl%lll g?s eat ea unuf.‘eoclear so%zltllon
45 o [err ts. In the: meantxm e Z-me -@hl ps (11 g., 0.036 mole) *

is suspended in di I)éﬁfoﬁld&ﬁ thoxxde (2.65 g., 0.049
Cerr]H e ] d [nele)}: {_aéded 'ﬁxeemrxs  BrhedtedHp: nea st ﬁ: bath until a clear solution is 15

C, 26.86: H, ded to the above hydrazide solution and the whole heated &
Found: . C, 26p2§ {%dsfeanf_i é.t% gouré Nhll%%tr%an is ‘slowly adnntted throughout the reaction

EXAMPLE 2 “A s&bhd charge of Z-methyl-z-tluopseudourea hydriodide (11 g., 0.036 mole) and .
(3- Ani no-®- chl sndm]nymamnxﬂa(ﬁﬁj @049 indlenia 156 chi. @€ kinethyldselfoxide is prepared 2050 7
Step A.: Pr eparSa'eer jﬁ?‘i% écaetwe BYre Jeans; in e ammgphete #y‘I%FF"&?‘r ige

Methyl 3- am n8 2 9%k N0akRm &1&@590 am (94 0.
0.50 - sulfoxide remove® by dlistdlaibnab $ Gntl tpfessaieva Y stead . bdth Wh@:l’sﬁl)venﬁl’ e placed

ina3lier, mmnmdm,tao rprangel mlskmalﬁsr in{tlsckeaction vessel: This is dissolved i 10M a r28f | ux

condenser and ffdf ﬁ’f pricagid to jﬁ% :f'g’ggg 7 %wesrt Mol ves; .
55 hydr az i rch né)torfm- att;%&ipﬁéﬁs' ' p}@vc&u@ refluxing
conti nued 2 ho€lftiony fuspdhdeg rin 1504 Ig]yd oﬁiﬂe,abﬁwt ankl Efficesdd. ITDHie Prodeldels N8 or

portion of0t herqwcﬂduwtce gisk distilicd water gnd) the final product filtegd and pressed with a

b '
1,067, 473 ;;;fg; Egégjﬂ@ga ?go;n%%gsgltggg%ggss e, The, sl gt is F‘Ff,EgdfP{lﬂé% ng perl od

the mxture i S fifedd! withChsot GF ohol and ﬁna hﬁdﬁf(&d red, washed
wel I with col dagidusoprofn aicdisli with yoh@dmiting g la angm m?;, yielding 33 gof 3 - am n®
- 6 - chl & opy(ﬁ%r)rvbl(-’c awing] - rﬁydrbépqudezmamqs)gu@@@z 212431_50@ tideCrm.p. 277— 35
Recrystal I'i zat PBRC @) from ethangl, folJ owed by sublimation gives

material with little ch@.[pg,gnd.@chr&ogym, ido)guanidine hyd%&ﬂlk%ﬁl s calculated for "
C err] H err] d [ er A]gatesfr3-4hino-6-chiloropyrazinoic acid hydrazide, from Example 2, Skep A,
C, 32.01:;40 H, £520;0:13mol)7ang Fbsolute ethyl alcohol 400 ml) isplacedina 1 hter, round-

round: L © ol e Tl oo dﬁéﬁg;? sL MRt on Vot %

(13- am no-"6- chl QisLiRY Tearol 'R cyanamzde (68 g I'n-al
liter, 3-necked.ls rmmmdndm;tdmmrfcl eaﬂk(li |nntﬁobar% bdMutian) € Bdiied, Caadl r&iukl’l’el’

dryi ng 104 F@b@lgéi}ﬁh um Ammoma e ¢C%§5€d Sgﬁgo :lél)fhthg@oluﬂ ¥
chl or opyr azi noi ‘i;% and 50 m .
of a1 no i ey r%}i’é‘mdﬁ%é o tﬁ%%!%blg ) ue%élé"lnfﬁ LI 0 e
the mixture ishjieahledt afd aohsib;ea:m baled tamd-ssm GFaﬂﬂhoMﬂoi‘opﬁaziﬂaﬁﬂb)-SOl ation ?

results. $h theuariding thydrechlotide Eﬂ FS-Q-Ytth ggﬁ duise ggﬁd Ble (10 g.,

0. 036 nol e) from.3:7; ag“eg‘ﬁéi?emré Hrpnﬂ 3?? ?‘g‘&(ﬁﬁ’ﬂ /} and sodi ufn
met hoxi de .(2.65 g.; 0.049:15 " ol ERxait@ 4added. The mixture is heated on &
steam bath until a cl ea(B-mﬂﬁM—éijrxszinaﬁlﬁio)guanidine hydrochloride

5

Step A: Preparauon of 3-ammo-6 clﬂoropytazmmc acid ' ' s
55 . Methyl 3-amino-6- chloropyrazinoate, from Example 1, Step A, (150 g, 0 8 mole) 55

is ‘added to a 2.5N sodium hydroxide Solution (800 ml.) and the mixture stirred and e

heated 1.5 hours ‘on the steam bath. The suspension of the sodium salt ‘of the pyrazinoic

acid which results is - -cooled, and collécted on a filter. The salt then is ‘dissolved in .

2400 ml. of boiling water and the solution. filtered and, acidified with concentrated L ‘Ls
60 hydrochloric acid. The mixtuare is cooled and the prec1p1taté~product is'collected, washed 0

LY



obtained. This solution is added to the above hydrazide solution and the
whol e heat ed on a steam bath 20 hours, while nitrogen is slowy
adm tted throughout the reaction peri od. A second
charge of 2-nmethyl -2-thiopseudourea hydriodide (11 g., 0.036 nole) and 20
sodi um net.hoxi.de (2.65 g., 0.049 nole) in 150 m . of dinethyl sulfoxide is

prepared 20 as before and added to the reaction m xture. Heating
i=n an at m)sphere of nitrogen is continued for another 24 hours.

The flask then |s fitted with aw\gagﬁum distill atlon apparatus,and t he

di methy———r- : essure on the

st eam bavih Wsneﬁndséqxed mia 798C. oven' tocgiveekd7 tgo (WP tof |3-aming-6eshlarege gel remmins in

t he re’ac 3 ﬁgeﬂm 51*@"174 C.qfdexo After recrstallizing frop ethanol, the m. of 2%

hydrochl 1 G aci room tenperature, clarified with Darco at room
r’r‘geratureAmﬂ;siszlcan‘ﬂdedir)aeurlglc(lxt,o2 :pH=11.5) by stirring and addi ng 10% sodi um
dPoxi de. After chilling to_ 0 5[erG,]3@360 t He292s| | dw2366:i d t hatSprecipitates

is renoved by filtrafPof saﬁé’?vdedl’ 29508 d&2him hydr oxi de, stirred

and filtskpd: Plirsior sPEsEERy ussch@mn-pymrzﬁqeatdqﬁ F1%a5R4\hd h distilled water
and t he f| rﬁahmhb-@dhl&bpyhzinblemﬁd (2N G, D78 3608 aitd Scbrichanhyiidide (550 rubber damto

ve a H @Fl 1&%? wsho el thThtsa%cblaﬂidThdwEﬂﬂ?ns spliicaclis Wi t holo
n SOl

%fnio ﬂ CO ¢Ct€ ‘%‘efi(%de(fg?'g cons’tani ﬁéﬂ § e I 81 fl l ter ed
washed Oth deslccmr, yleld sy\% tQ;J&, and finally
v ecryst al[2,3-ad 3 foxaim 43k e,l’ﬂlp 1(5 -BSS‘?’C (dec.). After mtg&ﬂhﬁudnsmﬁraml aI cohol with
concomté?ﬂ?teé?ea?rl’ﬁa]é&t-i@ﬁc\mq:h Darco, yielding 3.3 g. 35 (47% of (3 -
am - RN RGE B ﬂpbguanl di ne hydrochl ori de, mp. 7- 35

a 7K1,
?78FGFF]C ?‘ggls§ G, 4255; H, 204; N, 21.27; MPLE 3
( 3- Am no- 6- chl or opyrazi nam dﬁ)@danlﬂlﬂ59i‘lydf aahij orN @2.19. A paste
of 3-am o hl or opy Z|n0| draz de, fromExarrpIe 2, Step A 40
s R R B S D S8 1
|1 tgy, I eidNddded 4 soluuon of ‘hlon A (44 391 . of 10%

1

sol uti onpmxmaddedomdotm bleThe sodmm chlbﬁaclat tpﬁeapm‘tdsuxa on a steam bat h.

Cyanami déﬂé(gg@s 181’6@01 6 atjon gpde g‘% absol ute
et hanol {Pﬁﬁ" i g gyanami de (6.8 g.,
0. 145 ol Syt d%% ﬁ% ﬁ %}% Wqﬁg&g&?@)we agded, and

refl ux 45°C. and therashhd dvaslud svv,tth'Ehhtlefdﬂasdi ylelling 1i2sg. (d44%)adl With a
mechani cé‘racwlﬁQ'@mewa%lwe“@M%ﬂnP@*—m”G (decoo0l ed to 10[err]C wi t h

rFapid stirr of 15 N solution) is added, and
stirring an oo@%@%ﬁﬁﬁhed For 435860 UEE 3 70heng 4pos) a yeI | ow solid
predl pitates. . Thi s | §‘odndi t eC,e3d, IOpréIssleld drNs 3648.h" a rub¥er dam and

~finally retePd W th n1 10%,- |Ol’IC aC|d sol uti on and
cool ed t P o WE@%E‘@JY guani di ne

h)édr ochl @dr &ﬁj ﬁutvah@a mas st%axf{ fbwwe.hdu nngtms:hyst allized twice

tempémtnm Be ?o sonnge basxomuoqa%/u) &fitl A0 sodiv hyd2okide 208 [ er rs] C. (dec.);
precipitates is removed by filtration, EXAMPLE 4

yi ePd, 2 gnag he yellow solid whi e _
(- Ani no! %gsﬁﬁf PSB85 | e &
Prepar at qunc;o@e chl oropyrazinoi c acird 5
3- am no- 6- cHhips azhomdﬂsemxcfdr\umsﬁxlaefpm% 1mdr°®!°epad¢ 0 8 mol e) 55
i~s ﬁddedmc ¥ Thos %& i 1sgg-fl rh i hple °1 the i xt ur e
Stirred 3% yc’aile:nry:“ﬂlzle;w 53l g‘“ m o m{, thb 1 e suspension of
t he sodi wﬁﬁ@}ntdo)gﬁanfd{iehﬁycrcm&ldaaﬁﬁ 277——278°C. («&a) d Whl ch results is cool ed, and
¢ol | ect ed ofhegidéngitytad the piddact b¢ach oftfixpmples 162, Ss0dl ¢ ods %ﬁthhed by 2400 ml. of
Poi M ng smissl aadighypiprbmeBtdeit i on filtered and acidified with contentrated 60
hydrochloric ‘aci'd. -The m xt. ureE,gAﬁPLgojol ed and the precipitate product is
COI | ect ed,.- washed(3-Amino-6-bromopyrazinamido)guanidine hydrochloridel, 067,473

Sodwm m#talv(éﬁesrsmﬁ ledﬁl@dﬂl‘redllfa”m[ of alis @Iteeﬁhmland give 127 g.

€92 of a (0 iglgon: e e;ge gh%ﬁ E‘;ﬁ'ﬁ%p b (12850 17g4] err] C.
b0 yrazinoate (12
Cde %1e lﬁ%&éa *He Adifdihe ) wolbmhbof 100 mml. at(fbfodUCt nelts at
Sendpbratite] if . vacuo 'using arotary . evaporatdkna Staﬁdnigai Groldn® teperhtaie

-

@[ er r ] H[ éqrrzp @blN{ the y ¢1 }vhlch has separated is removed by filtration, washed thh
200 ml. of absolu ol then with 200 ml. of water and dried. The product is
55 treated with 5 ml. of 109% hydrochloric acid and cooled to 0—5°C. to give (3-amino~ 55

6—bromopyrazmam1do)guan1d1ne hydrochloride, m.p. 270—271°C, (dec) This yellow

v R

&



5 C, 34.60; H 2.32; N,

23. 66; 5 Found:

C, 34.93;, H 2.55; N, 24.21. Step B: Preparation of

2- met hyl - 6- chl or 0- 4H pyrazi no[ 2, 3-d] [ I, 3] oxazim4-one ——
3- Ami no- 6- chloropyra2|n0|c acid (127 g., 0.73 nole) and acetic anhydrlde ?
(550 .) are stirred and heated one hour on the steaﬁlb #h. The
resul ting solutlon S chilled and the product whi ch orystalbw 4 I
collected on a figter. The solid is triturae 7, with 20948¢. of -

weimht n a

i

vacuum desi ccat or, G‘?%m I§¢Pt®yl-a1m rytbr (7 3§,Imen€hd 0a27104H
pyrazi no- xa2| n-4-one, mp. 155- 158[err]C (decf)

After recrystallization A‘nalﬁmcﬁhilh!eld for C,H,BrCIN,0; acetate the mp..

ethyl acetate, coOTT eCtg‘g ma ||.n:
¥

158-160[ err] C. (gdec.) Anal ysi scead .yl atezbzforn 31.5 ¥
Cerr]Herr]d N[%rr]CIerr] . Fomd: G215 H 337 1N 313;’ 5
C,_42.55 H 2.04 N 2127, " Eawmis 6 .

Found: C, 42.59; H 2 14 (bt,Anin;.ngdop razmarmdo)guamdmeshﬁpocﬁfomgr epar ati on of
(3-acetam do- 6-chl or sg)/ Zi nam do) guani.di ne . odi'um rret al (1
g., 0.044 nole) is di §ﬁa Wnﬁmﬁywmqg@rwdo zelbehgll al cohol "~ ~
and added to a 30! ut iNgRRE a@,gtg s 1 f“E!BndCEm Ind tifwa@te N
(5 g., 20 steamn Batl) ¢hile 0L onldfh nﬁ;ﬁi’i ane( thSodl um
chl ori de which preci g¢ tr@mlsa§‘hareacnon mixture '.ls iﬂntaaaa ﬁd%} 40 x!m%es 5%3/ -
filtration under anhyi %@g’s‘%’ﬁﬁ 3k aq“““s s°1“U°n°fP°tassmm'1mldem0m ntine, |

-

2- met hyl - 6- chl 0i®- 4H1 5y hRAZH e ef E recrystalhzedfrom

0.03 nole) is dissol mudi°cmﬁe25se né hﬂmﬁg (ﬁ_ o W%ing P

the two 25 sol uti ops eIIowsolld preC|p|tates |rrrre ately. The

m xture then is cool ed YB” sted for CH,IN,O, : C and the solid

filtered and washed with a little an I 2Ng15.061 40k 4548; +
F&Ml §£|'ne d¥ﬂ@é‘é4 50%1 ] 44§%|ec ).

(3-acet am do- 6- %hl or opyr azi nam do) guani
Anal ysi s cal culated ‘F@B fss of((3-hutihop-BrloplyRFimuiido)guanidine hydrochloride ' 20
C, 35.36: H 3.71: So, : al 08 00:035. mole) is ssolved in 25 ‘ml. of absolute ethanol and

R ggmﬁamdme hydrochloride,; Example 1, Step. B, &

a 0:
Found: C, 35.10; &b36dn bsol
Preparati on of f3- ammt@pmhﬂumrm@ﬁkﬁﬁl%ﬁso 5 ethaml:&fm m"E‘W&%‘%EEé g%
The (3-acetam do- 6- cHeovhs: ylFa?;quPd dca)gx!mmjhsnenuﬁ\taaié%mb&teﬂ lﬁa of 25 °

5% hydr ocﬁ%ﬁﬁf %ﬂaglon, & p N@‘aw@dtplmcimates]yﬁmmmut es.

After cooling to roQd#solved in 75 mi, ft@atg,p Eﬁ‘;’?g watey.
> ; nﬁmaagﬂ‘ttg ﬂt&ﬁmﬁ@g e,

(to pH 12) wit h,10% tho @ltawn doylely X 0-deoC. ino-6

O[err]C. The yéll ow esmuadtahtgmlm wltichgs resrystﬂlméu/ iqu
pressed as dry as po: Cgl?l;gq © Yo in 1 gr(lﬂ:%k Pd%iﬁr&ﬁac (@&chal 1y, dried at : -
100[err]C for 16 hourSAna}yslscalculatedf*|%i{(bﬂw02 0 g. (30% of (3.-tamind 6 -

chl or opyrazi nam do) guani di-ne C 20 1533416044 C
This material is thoroughly: mxed Wi t-h' Fomdd: - o€, 26064 hyidrom Iclgémdz;;gmd and
cool ed 40 35 t005C The solid: hydr hloride is filtered,. washed wth

col d i sopropyl al cohal - nld(,g;Anﬂﬂ,_ﬁ_dnom @% r.ecryst ||J zed. from 3% _
m. of 3:7 aqueous |soodilpryinetail(a;0tgqloow ﬁé&fb&lﬁ#{%‘% gyé ?%%mamm e

=

s

&

clarification with Bggeede ’&M?@f 1-a8hig-3 ety Bhin dinelﬁfdsbdm)(ls) 70 male) 0 - 6

- chl oro- 40 melby) MMQ q‘}'t l@r.wde m flen|perature -and -
277-278[ err] C (dec. )sadded Thlsmixtmelsevapo fel’-t-rh:e-? rédd@0 mefle)eactH0 5
of Exanples 1, 2, 3mhrydingawatsryesdp st&hk!mg at mm "“lcv el dltﬁ’

physi cal met hods. Y;lf‘;lw solid fﬂ'é’fh stt;;razrgtes P removed by ﬁltranon, washed with 100 ml. of ethyl -
45 45 wi 0 ml of water, After dryingFa¢ IOPICE f&r 20 hours, the By

N

metal (2.3 g., O. 10se1m¢te)xs moé&ﬂ:@(ﬂlﬁa . 4nfl- ;Ef and
added to a sol ut i on @Polmvmmmagmmddmm ori de, from Exanple St ep

B, (12 g. f absol ut e et hanol ‘Methyl
l}s@]ﬁ&d&é@%ﬁﬂh& |s added and

4

( 3- Ami no-6- br onopyr azmma% with 3 ﬂ%ﬁ ml‘gﬁhﬂ and cooled to 0—5°C. The Sodl‘fém
R R

J

3 ani no-6- broniﬂpyraZI noa 3 01 0. ﬁ le

the mxture is concentrated to a vol UNEFRdhd: .10Q %Zn s 5 =
tenperature in vacuo- u5| ng a rotary evaporator. A%Gt er staﬁdl a ‘room
tenperature i for 20 ‘hours the yellow soli d which- has separated - 7
is renoved byflltration washed- W|th _ 200 m . of absol.ut e h
ethanol then with 200 m. of water and dried. The pr oduct - - 55+ 5
treated with 5 m. of 10% hydrochloric acid and cooled to 0 5[err]Cto gi ve
(3-am no- 55 6- br onopyr azi nam do) guani di ne hydrochl ori de, m p. ¥

270-271[err]C (dec.). This yellow

s ST et v e

O O



solid, after-recrystallization fromisopropyl alcohol-water (7:3), nelts at
270-271[err] C. (dec.); yield 3.9 g. (249%.

Anal ysi s- caI culated for CJerrJ]Herr]BrNerr] QG

C, 23.21, H 2.927 N 31’57, 5~

Found: C, 23.11; © H, .3.37; N 31.33. : 5
EXAMPLE 6 (3- Ami no- 6-i odopyr azi nam do) guani di ne

hydrg&chl ori de . ~Step A: Preparation of nethyl
3-ami no- 6-i odopyrazi noate : I\/Et hyl 3-am nopyrazi noate 530. 6 g.,
0.2 ol e)is suspended in 500 n. _oft:0 20 curig a (39.8
g., ®.125 nole) is added and the mmzmm; stl rred heat ed on the 10

st eam bat femhi | e a sol Lit-@tﬁmlwﬁﬁ-d@chmmn(awom- -hydlﬁxy@thyﬁal e) in warm di oxane

(250, m.)"is o assfl] f,ﬂ m- ‘f}l"edr %éﬂ;ﬁ cture is stirred and

heat &d fcg 40 ep@%%l- i é&rbazxde 1hydr?oduie Mgsﬁqu nmﬁ a 1§%

agueous sol ut iniirof GbilifQibaks ethdtol. @it EsolnBé® }yethylamme (6.5 g5 0.10 mold)he sol i d

product which J)#détﬁl lsmdltmsmnsswedblnmrtesddml aerﬁaptatleas isavolved wbral lized from

15 * 150 nm. ton an‘?{d{t@t l(tgol 10@,@ refiyxed drﬁfp ocompleue

3- ami no- i 0dgf E{j’ﬁ% WRSLES enTgmm °pr°“ g'Fé%'Pyjdf?xyAfteio

secand r ec rys t.% B: aﬂﬂoxidilQ-(Jr&ﬁzﬁci-6-6ﬂlor6ﬁ1’ahﬁanﬂdo)—3-@ﬂhﬂﬂﬁfeﬁﬁl)duﬁxdme

Anal ysi s calculate ytlrmhl rr]H err] INerr 0]

C, 25.82: H, 2. & % ssolved m 50 m of absolute ethanol and
I!

yl) 1d1n dld 5 g, 0.

d
Found: 45 ?;%15 i, of anol thyl -6- ’é)t ep %
Preparation Ofate(ﬁ)?onﬁ.ﬁhhﬁ ma @.,mefaﬁﬂl Qs)@&b’dﬂddfhe éam téd e
20 in vacgodn w#mmtoaﬁo ugngga rotady &8gvramey|ae omstemm Méer in 25 nl.

of absol ute et"%ﬂa ¢ a room ‘g"mpe‘ i d‘%%s%ghg@ls £1%¢ d’&gf“j‘? * ndg;%am di ne
hydr ochl @i de:wa He@me e§fh‘i sso #-20 ml. of 1(1% hycﬁ’oc
m . of boili ngol&lhﬁpdlaﬂiﬁ&i ﬁtHM@lA Hﬁﬂesbaﬂtxﬁddﬂﬂg 103% addiveidroxkide samﬁdn to _

r oori t enper at 1 cagled| torfie+ ﬂ%m@ﬂm‘e@wm reamwbdit“é cli 5 then tre@ed018 nole) is

added. e %gr;gm;& ,gggg ST oo

room t enpgr at hol, Lo Bhgiyat rgom
,f:}%y ol, gi (3 - amino & il g§

t enper at ur e. Mhe&@ﬂmdloﬁdﬁﬁxlppma-t&& (tMaJ) ch renmoved
filtration, washed wel | wi.th ethanol and then W|th vvater The solid is

di ssol'ved in 75. Walﬁdfalwﬁf?%ﬁyﬁ B opi g aci dg, £37.t egesl hrough Darco A
and the filtrate ‘cool ed 1y 5[ >4 §a§ H, 427, N’, 31,52,

(3- Am no- 6-i odopyr azi'nam-do) guani di-ne hydrochrorl c 30 precipitates as a

light yel3 11 d whi ch f = a5
a: goholye Tﬁ\év f,& Id @3- Alincuf qgc% oEo%,CFr/g m thé%g]’[“@f‘?]“&?&%@ﬂ%s i sopropy
Anal ysi s cal Ctﬁtét,?»dm%ﬁfmg&'iﬁldtﬂﬂeﬁ{ylliﬁniywb-ﬂ{ufpleﬁaourea hydrochloride

C 20. 15; H 2. 34;Dimbthylthiburda’(18 g., 0.17 mole) is dissolved in 175 ml. of warm absolute
und: .C %t;bl Bep:p,yl gllogde (23 i}, 028 mole) is @ed in small portions over 15 minutes

ﬁ?drxochl O-I’I de then ::}:%géo__go ?%‘l"’ﬂ‘t‘%{% :ﬁig&‘?‘?} &E gfseel ved

in 35 m. of ahsnlsmtvmteeblidayiaﬁsmd,(w%),mp 17ad-dzz5°(:o a solution of
1arr,1n03methyl |nLd hydr (15 9., 0.070 nole) in boi l'i ng
absol ut e gt hanol %‘ Wﬁ‘mfﬂeégg’lqﬂfﬁson bssi:&ol of .65, rolqrqztﬁrrperat urge and
met hyl 3-"ani no- 6--chl or apyr azi noat egguhd:omd=sa08)|: eHl6265t e, .99 7.5 g. 0. 040

nmolegy 40 . - is” added ThIS m xture i s evaporated in vacuo at room
ter‘rpter ature toS‘a? \Fbl JFrepars -(36!’111“0'6"?‘?{0’0?13'%‘1“}?@“’8) Fotigeylenidier ator. After

e ﬁ for 20 DAl b of sbech %@&,Aglv\ﬁrﬁplld hi oh
separ at e545| S I’ﬁ&@v 2801 i %&i@%gﬁlgﬂ% vﬂ G st%T‘{t:SIdﬁé o?@ctdhayﬂ

al céhol and t heahoside. hTQ60s sl addef a veolivem. ofAt,l-émeluyl Ylal-th.__ Qfidovied C for 20
hours, the %‘;dfodﬂ @Eue 0.10;me )tsoutm res gd X oric acid
and “cool ed to §F.SfA A Sy de; from E 1 5 A, 05 xﬁole and

chl OF opyrspzi nads & K\Eﬁ' ¥ roﬁec 3 &\h«m d-aemmasm- s

g
separates is rbndalscﬂnsﬁl}edffmmammmumby: %mgaénl the steprif bathngtal ®mM3 i xt ure of

i sopr opy!| Pressurm’l(‘l;lbn §§|§q l mg?g d mgl
Analysi's. CaI Cugﬂlﬁﬂdmc g—] f%rﬁdyjf ﬁt':n o sbild rrecrystjlgi:nzauonfrgxln

an isopropyl alcohol-water mixture the yield of product is 3.7 g (251%) m.p. 279— ' 55
280°C. S
Analysls calculated for CJ'L,CIZN 0:
G, 32.66; H 445; N 3334,

R Found C, 32.75; H,444 N 33.13.




C, 30.01; H, 3.96; N, 35.01; 50
Found: C, 30. 26; H 4.13; N, 34. 88.

1,067,473 9

EXAMPLE 8

1- (3- Am no- 6-chl oropyra2| nam do) 3 (2 hydroxyet hyl ) -

guani di ne hydrochl ori de Step A Prepar ation of _

| - am no- 3- (2- hydr oxyet hyl ) guani di ne hydri odi de 5 3 S
Met hyl - 3-t hi ﬂi soseni car bazi de hydri odllggﬂ&gB g., O. 10 nol e) i s~di ssolved in
150 5 nd . of hailing satuteethanol  To thi*s solution

2- hydr oxyet hyI am ne (6.5 g., 0.10 mﬁxa‘mn 10 i s added in’smal I
portions over er@e“émnq\k? l-%rnh Iil‘!;neelwd#ode|lgorlgusL%"
during the add'ZB dfas tee 0-3 mr@f; 2 hours t,O

dgerd to a s
conpl ete tshe  driodide (13 g, 0.050 mdie§ 3 'ﬁi%{haﬂo To%mf tiod!is Qdeﬂoom 5
tenperature to th@lv ahainck6-ciilrapyradindaid; fiMﬁ]lEﬁMx}ple 1, Step A, (53(G., 0.030 edolRY| ) guani di ne

hydri odi de. s mlxture is evaporated in vacuo at room temperature to a volume .of 50 ml. using J.O
Step B: Prepar orator. After standing at room temperature for 60 hours, a yellow-orange

p B P éﬁfbﬂ{ ined. which i a ngg;e&a Iﬁ]g; tion wge:ﬁwm\ 300 ml of absolute
1- (3- am nod 6- ClaiheHoDERAr tBehl wid B0 3 IIPXaé Qééﬁ&i & ml, of 10

hydrochl ori de hot 2% hydrochloric acid, clarified GetClDa+£D, celed to aﬂ&nm e) Is

di ssol ved i n 5asi¢l thhom‘ya h@rog;lﬁy a‘hmllog_;qwjudi preapltate%ﬁlnch is remo dto a
SOlu“OHOfI-@ﬁg cf%?{f.l %ﬂ%ﬁ'&ﬁ g&lﬂ ., 0.10
15 TORE) | G ah i [ tron @ 1 ioyDilofiatt hy! 15

3- ami no- 6- chl om@pyatea,aheryield is 1.5g. (3d%),mp 254—255°C. (& from arrpl e l, Step A

(10 g., 0.05 nole |saded n y’u ture concentrated - in
vacuo to a vol une™ ”‘S@a‘?ﬁm‘i&%\‘f laglg] ard BURAPORALGY. atN LR terrper aturer
After st andi’ ng ovemginght @,t42rzgommqmp r Lugel wat er (50
m.) is added andthe mxture is . : cooledto 5[err]C An

orange sof d preci p|] rf‘%%)\!: tra 2020
veshed vel | wi th mafmﬁ?: it g%“ 0

hydrochl ori c agidda ¢ Q. solution of 1,3- dlammoguaﬁ &hydgmmec 185 g, ®ebsWhdld) ibar co. A,
made basi ¢ by aoinh @f béiitgbalutenatiay alr’ﬂ)elsdlemmot crbled ko room temperatmrechnd 00l ed t o

0-5C. Th d pethyl -thioropyrazinoa di SR Anf§iScEn G045 mlehist 1 e e
o i B Bt e S Ao | b e

-3

-

fb

-

l:

with 2 m of 1

cooled to temperature for 20 h@ur xﬂl’tﬂe Yelloagtang® bolidl whibh ﬁr&fﬁiﬁl@ﬁl Rynoveldlby r at i on and
recrystal zed fifyatiom, Baskiedafiysients200 ob-of cold ethanol 4@ then withr26$pl. @Iw@hol 3%| Vi ng
1- (3 - deelgello:ré ﬁdd? lpe&l i 1 % fﬁ{,( h( ochio /35 yigh +

et hyl) guani di nE ’ umu ?ﬁ; ﬁ eHow needles The

Anal ysi s cal cu ﬂ:ﬁﬁﬂxsfr@fystﬁﬂ[lﬁd fr}dﬂheﬁdp}oglaﬁsmﬂ- eld!ngzog (16%), C
30.98; H, 4.2&xp. 266—73¢ (BR). . EN

Found: 30. 97; 4. _ 30 P

EXAVPLE 955 Analysi$ calculgted for E"Hnﬂ' NE@ o H 35@0 39.86; 35

25. .
1- ( 3- Ani no- 6- chl or opyr.azi nani do) - 3 Faundi an:,mlﬁgudeuﬁebf))advmchl oride
Step A: Preparation of 1,1-dinethyl-2-benzyl-2-thi opseudourea hydr ochl ori de
1, 1- Di met hyl thi ourea (18, ”Fé of warm _ °

. | i S§
absol ute 4 Step A: Preparatio} g{)}% Haho-5- m,.zﬂéugﬁk c&;ﬁ g@chgon °0. 18 ol e)4oi s

added in smal | poAtmifs 6VEL, l-h’muﬁ?oﬁptdﬂﬁomo-z-pmpanongiw 83 gVoB68 Solef,ri ng and
the resul ting sadiumt dogate tifydrane €¥8.00 Gy, OFA% malglimd awacks (ﬁéunla:i:die&dl, wohr oom 35 -

t enper at ure. A%E%ran aﬂ‘ﬂ %‘% @pesigd of ?%@b‘}!‘ magmooo@ded and the
sol ution 4 in an ice bath. Tlus s n%ﬁse‘a Z E‘ axmdamuhnc dlhydro- 45
|, 1- Di met hyl - 2cHi@iaz Y6852 g5 08636 GO Wt&ey inl ak€actidnSredsdd where a A

tates as a whi nigrogewy |afrepsphere dd chaigBindsl. Fh }1 /?g repqtipn mixfife k7igniedigely | C o

|_\
\‘
ﬁ

9 entrated ammonjpg hydroxide.
énaISgSIOZ Ca:_lcu %E%?mf%r E;f&aﬂr Htvnl'nélf lermg addltlonal conoentra%mn am- -
50 ed to mamtam pH 829, The mixture is removed from the 50 -
Pound: G, 52cdofig: b  afid Btfried dN, rockh .téxpera Stch r B0 holts GhilE Bhain@ithingO4 _ h
| - (3-am no- 6- CWPM herey The dw}thyﬁo‘dsOiﬂetshgm cow ifilifation, dried, extracted '
hydr ochl ori de with g acetomtnle to nemove Eﬂ?‘l ag% agetomu@}e le) is
e prodict is

di ssol vedss n 5?1{: aeen@ 1(?}}& rﬁ -mﬂuoromethyl zma:m )f €SS 55
met hanol i.s rem®foad obpelladi ssﬁd, lpat%'angaoa vacuo l'eaving a white residue. of

sodi um 45 oxi de. To t hi S |s added a solution of

1, 1- di net hyl - 2- bef# sezlct'lﬁFfb 58&3 hl ori de (23
g., 0I Tg rrgl e) in dlgyflrret hyl ﬁﬁ]df.oxgd%s iLodiré ) %@ﬁiﬁe %’g f@se ﬁre;t gd(



on steamand stirred until a clear solution results. To this solution is

added 3 - am no- 6 - chloropyrazinoic acid hydrazide, from
Exanple 2, Step A (9.4 g., 0.05 nole) and 50 the m xture
heat ed m-under—arhydrous—tomnditions 16 hours. The di net hyl sul -
“foxide is di stllled fromthe reaction m xture by heating on the steam bath
at 1 mm pressure. The residue is dissolved in 200 nl. of
hot 2% hydrochloric .acid, clarified with Dar co.and cool ed

to0 0-5[err].C. to give 1- (3 am n?qg %ﬂ oropyrazmam do) - 3, 3-di¥et hyl ;
guani di ne hydrochl oride in the 0 oe a H-ght ycllUW soltd. Arter

recr yS‘t‘aT'E""'T" I.Ju(n{)&lg-ammo-s-trlﬂ\ﬁﬁmethylpﬂﬁm!gQg % é’ ® &&Q%d wat er mxture
i dlon

‘the yj el dF gy H 3-Sni-SErifuorgnRSylpyrpaL bath with
280[ e?‘f“/ | Csi%, acllueous sodmm hydroxide (740 ml)ﬂiﬁ ?ﬁdafnd 1:em:[fldcin an ice

C[ ° ré] A est ECIEtgq-gggmsﬂtltzgt paper by the addition of 6N hydrochlonc acid. 5.
T, 33.66;

%

ter and drying,. there is obtained 17.78 g. (951%) of

id,Jg theform of a yellow solid, m.p. 85"
Egund 186°01@ﬁ=67§.mh1%ﬁ;2m: mpg?”‘“ tolueme gives material with uachanged EXAMPLE
10 m.p. -~ 1-(3- Ani no- 6- chl or opyr.azi nam do) - 3- phenyl gu |d| ne
hydrochl ori d i ied for CIUFe0. anh drous ti 520 250di-um (1.1
g., 39048 o lyslsca |assol véd i n é’ nldds % zﬂzate et hanoI and

added to a soI utlon of 1 ani noF°3“dpheﬁ:yPguan| |ne by 5 driodide (13

g., 0.050 rml e) Q.fmﬁ\ﬁasﬁdnﬂ&c@on&thhmymimoaﬁ'o this, solution is added
5 é,ﬁ‘wmf ﬁmgeﬁ @]ﬂyﬂdazganéfgfe@ digs ﬁi’iffg‘;ﬁ Step A (5.7
g., 01 030 ,I;{Ri,agulsso ml), is a 4v§‘°um ml BnpeRb® at r oom

terrper atur@smgaooa) 8 YU BCH to dryness undér redacecrpme'xapor ator. After

st andi ng afor ;m@,g““ 56 dﬂ)‘l@nw; shileacogliak, ’Egg F—E solid
t;z“i&' [ a l% ﬂé& m . g90f

i s- obtain Fcehs Sathi@i® lbibarbonlatemm 0B fte(ég
absol aff € 1Qaer and rﬁﬁgﬁ@ﬂereaisd!b@h@ﬁlmzt?\d i3 (yvain@fecryﬁallﬁzal ly, the solid

is di SSO| v @idihylpyrazitisade ipjthe fgqm of pryellow soi5, nﬁhgﬁyeﬂt% eedlesp et dP3-T—aci d, clarified
wi th Dar co atioacfemegetpaoh giysa e mdél?ta'{ltjreoand made “basic with 10%
sodi um hydrleﬁd e. A yellow soI I d preC| pitates which is rem)ved by
filtration anﬁndfsisedculaﬁhlﬁﬁq&l%@!ﬁz S ti%at eg yg A7h J;Q%9|oy;droch| op§ c acid (3

nm) ansl "~ cooled LE, g & oo F, 2584; N, 1891
1=( 3- ami no- 6- chi or opyr az?#

phenyl uani di iga §?, ? chl ori de
as a yell 0\§§tspold dﬁegj,;tgﬁ dfe@:a;tmoéhhﬂ@m@ PFEZEATLORERT 0T € of sopropyl
al cohol chloriderd_wat er ﬂe Xil irS absoluke Ethano3G00mL) . - .

'@‘
“C@

254-255[ err] CSo@dteane)al (23 g golguar:&fmlshy WS (13 gl Buk tseldm"’ﬂﬁﬁ
Clerr]®ferr 2 S“To this solution is added methylr;’t eda::nrlg o temperature
C, 42.24 moat 10.28., .45 mole) The whole is ;v:tggd at room temperature for

Found: C jn %d ypflom Zﬁd by filtration, washed well. with
EXAVPLE 11 24 bours. A yellow SOhd prec1p1tates ¥ (;d!;!llsof warm 3|S/Z>' hydrochloric g? soluuon. 35

- 1- ( 3- A%H no- Pl Fd’ tﬁgﬁ &nﬁpw ﬂmadamﬂpﬁlé‘aﬁﬁw _ l’ﬁ?[hde

Sodi um net aLas 3. The|selid whsh ds ?ﬁﬁ gP}ecryam:absol ute

et hanol andgals by treatmg elgm}: f&W V cf mmglmlamz’éﬂ'ne hydri odi de
(18.5 g., 0aGBbfiromjs °°h°{k,s§“" mpcm‘494emor¢ng absol ute ethafbl . The
sofuti dh i s sEioEEgI by errpera ure and 25. .. nethyl |

3- ami no- 6- chl of {sag@ﬂmatmc,ﬁ (:819@29 0. 045 nol e)
is< 25 Agg%éed and en%l%é’ogn n%uggy s}ﬁ\aa?pzér aF;etB(Ht room

t effper at ur e i n.vacuo :to-%° 9,2, rotary
evaporator. ‘Th i 1et1|2&m= iriucadnhethyleghoupdis & 'gépn is at 45

terfper afure &,@gq_p%f( Gﬂlhli?ﬁpﬁ'mﬂletﬂﬂﬂ- WYCB beﬁﬁ@?& ‘Mé‘c cﬂhnoﬁfeﬁCI pitates is
reffoved by the 6-positiof islalsy ebtainehin NG 2 3 s Corobbsie ofzeepsm, Cetd Pol d et hanol
and then wi t hiqu@Oby gfution,yi t%rr The yeI I ow solid is dissolved in 200

m .* of hot 5% hydrochl ori ¢ aci d Ekmuf 1ed wit i‘d' 4e decolorizing
charcoal, fil terqd(smmoe@mm@ﬁet%ﬂﬂe@l &F ydeqchlore ni no- 6r chi or o-
pyrazi nam do) - 3- am noguanl di ne sa;;,'wtum diflGydrioaitdie form of |i ght 5Pel | ow
needl es50 TheStep 4: Preparggoaq E'o%s Gloley & didsdlﬂeﬂ@dli ik nof zabsofu o‘j“ el

al cohol - wat er_ ofz-ﬁetgy,l-s m@%emmar bazide hyds :
‘(deg¢.). 35 0052 mole) mﬁ’lﬁl yfshosmmdlls 2 mnﬁs Sﬂ%ﬁ%ﬂs g%lnﬁcﬁfer] Nerr]Q
35 4 during this, time methyl mercagex :pgnhﬁf erp uttfica n59 N. 39. 86; 55
Round: 55C, 2@@4‘“ is Ffed 9“8%’ “"hﬁl ég ,

/ X

"

w8



EXAMPLE 12

(3- Amino-5-trifluoronethyl pyrazi nam do) guani di ne hydrochl ori de 40 Step
A. Preparation of 3-am no-5-trifluoronethyl pyrazi nam de

40 A mixture of I, I, I-triftuere—3-3-dibram-2- propanone (97.83
g., 0.363 nole), . sodium acetate trihydrate (98.60 g., 0.725 nole) P
and water (305 m.) is heated, with stirring, to 100[err]C. over a '
period of 20 minutes. After maintaining the tenperature at

100[err] C. forﬁn additional 5 minutes, the reaction solution Is ~
i medi ately chitted—toQlerr]lC 45 i ho&iA7d ce bath. Th| s so| ‘utignis

added to a sol uti onStea n:mma gl uru- A5~ -___chlaride )
(68.51 g., 0.363 nole)cin hﬂ%t?rﬂaaézpoqﬁ?‘ '@J“g‘ ?’C@f '#)-aph@erbxlsmdmeeséel 7
where a nit; ity o@i@ﬁ@ﬂegﬁ@oﬁ moh)asﬂiksallvdaﬁﬁizs Eh%f g}"s&b‘e eact iwh

mixture is i mediatig VL of b 3 pbenghylgulmidinet g out 140
m . of concentrat ednwtmmE;%; rsgigl dﬁz‘dﬂiﬁﬁlﬁgm‘“ﬁﬁﬁmmmmmﬁ nutgs 7
while stirring at 3—’1‘6?@?39. n,gi éﬁ '{f l1‘1&11’!;.5&t§‘>‘(§1mrat:ed dtl'DnI um
hydroxi de is added g, %dgo stiﬁheorrmh&dﬁ How' shloan Eﬁ%‘ +
cooling bath and st we rg,fd g’? jtheS0f iy o sdnmeué ﬂ o ta| n| ng

a ni t r ogen isaarifie pdick Dex, ,%3 e?%d\xﬂfs@londamts 'rhermwa by 10
filtration, dried, $9%gy bydrogide. The resultmgWo ﬁ&%ﬁ%ﬂ?ﬂ’ﬂs’e‘v&bl%mve an +

t1r ‘il'blEOfE'm% &gdréchloric acid had & ﬁ‘? %E rated
9 ﬂg?gtcoqled th Od—-GEC, Hit&bR Tl ;8 55
eth}’lglw.mdme hydrochlonde preclpltates 5 7

i nsol ubl e material 3 et
to dryness untfer r;&ﬁiﬁ: fi_%]%gﬁ ol

fromacetic acid, gslaeyblllbwrsgxd,?ﬂp%s-'

3-anino-5-trifl uorone sdfp)ﬂazmamde LB t he, f or m. of . yel I ow

solid, mp. 195-196[ e‘w culated for CuHuClAﬁQL yg s cal cul-at ed for .

C[err]H[err]F[err]N[err]O Co - 4541; " H,°4.63; N2648 C 34.96; ~

H 2.44; F, 27.65; N 27.18; " ~° = Found: - G, 4548, H, 455 szm - C

35.39; H 2.771, F 27%}% N _27 19. EXAMPLE 14 S e 5 5

1,067, 473 T shloren lomdm-s-benzylguamdme hydrochlor B
t‘he p Ylathinejemployed in Example 13 ysé’f, oﬁby a,g gﬁund

3-am no- 5- tr|fluo
3- ani no- 5- trb;I uo g s“??‘”@@ﬂ pebcedure 5%

l )(hj;g ta J.
di h T&epoﬂmmm 3 #"&m%é‘adnbth
agueous sodi in zm,r,*hﬁg;;ig B st :;*M‘mﬁm i o s
n

i mredi ately chilled i.n an I c nzgguam mehysaempnammwe-am go red .~
test paper by the addmaﬂymouleolﬁteeﬁf&rbxﬁ{,@ghborlc acid. 5. . After
thoroughly wgshing wi'th. water and drying, th:g;mgsgs ﬁbg% neg y 78°Q. (95%

of 3- am no-5-tril uororret hyFWﬁaz@;eleacm,Mln % rm of %

yellow solid, mp.. 185- S 186 PlC (dec. ) Recrysta |zat|o °of

a sanpl e from tol uen |ves (BeAmih g;f;)ﬂ}g mhl el i o
Anal ysi s cal cuI atgﬂ,‘ sodx s etgoE{dem Nhﬁé‘ﬁ.‘]! C&Tlexs . a-r ? |
10 solution is added to 4 sglungn of 20 hole) inl absolute methyl alcohol |

1.95; N, 20 29 botlmg absolute methy] alc ammoguamdme hydrochlonde (4.0¢g, 0221;5§ ' ,
35.10; H, 1.95; byrziigg, @33 g,yo 1o°§1°§1g°3£3 ‘the OE;:IP\“E‘ .mahylb-ﬁﬁg-tld hyI
3-ami no-5-trifl uqﬂgg@ PBEkPlhwatte stand ‘at_room temper;us'e %&m t%,p]!‘ elemeef of dry
hydr ogen chidor i deol&asm 4 e r W witdimedhy! alodh % @S0 with ,’safd hanol = . =
(1650 ), is addeqdlofmﬁgeéaybogr(n el k! 1l bmtvtmmt byhilRsed akioa@ C agj d |
(16.57 g., 0.08 mdﬁﬁddbheoﬂdaﬁwpkdt&gvh}é g.)&@ %‘iﬁ"qayds’mmomed at room

t enper at ur e guam i ‘b’ loricopcid (1} ml.) ?iid&ocﬂéaa@t s"ﬁm lefdsméﬁfhcent rat ed

to dryness umder éoﬂ?}}y?lg ﬂ gléates as a vyellow gofid Ith@ré’c ted with?t

wat er (150 ni.) amdhct,\nfp k88, 5Cobaq) éec Wb}d@’db‘%‘ifémoyl)thmeld 8.2.g. (36%) ofaddl‘{sl on
of excess sat urat ed sodi-um bi car bonat e solution. After. thoroughl y vvashl ng =
Wwith 20 yﬁﬁ?ﬂ"’ﬂi“ﬂﬁﬂg&%d@iﬂ is obt ai-ned: 17..12:.g.. (97% of *

met hyl 3amn05tr|fluoro- 20 ' hylayaaszlnga j.n-the form
of a yell O\r/]g solid, mp. 194.5-196C. Ef’f'@dre(,q’?é?%tl | Hz451; N, &fsls ation %
from met harfg| gi ves the’ product 't hExalwergie0f - yel l.ow needl s, mp. 195. 5--
196. 5[ err] C. 3 'Dﬂnmoyﬁmhbmpmmm)gﬂmﬁﬂg 50 -
C[ err]Herr] F| erSt}Mep,@l]@Jng“f]Me 34 29‘_ ' M T

-

C, 38.02; H, 2. 7l§zezz1eﬂ% Samind-byrazidlecs (365 P o5 L
35 g5 2458 moi'egs)s?mg%%nd?-r ahydrous :'-'?-‘-’“d"‘-m'ss 'su!furylpchlorideu"@(159s¥t1§?r-s -°f oy T
The mixture is heazed ; the temiperature tises to about 50°C, and th hined for 1 55
cautiously to reflux (60°C.), refluxed for 5 hours and then i F} S
. Stir) 2
T
3



Found: C, 38.30; H, 2.64; F, 25.84; N, 18.91. Step D
Preparation of (3-am no-5-trifl uoronethyl pyrazi nam do) guani di ne hydr o-

chl ori de Sodiumnetal (2.3 g., 0.10 nole) is dissolved in
absol ute ethanol (50 M —ard 30 added to a sol ution of

am noguani di ne hydrochloride (11 g., 0.10 nole) in boiling :

absolute ethanol (200 m.). To this solution is added nethyl 3 - amno - 5
--trifluoro- - met hyl pyrazinoate (10.0 g., 0.05 nole). The

whol e i s evaporat ed at room ter%%;@; ure in vacdd, to a vol une
of 75 m. and fimally allowed t-5 ¢t °“" at |UU||| Len g@gureﬁ or -

24 hours. Qey@it qwosﬁlmfbe@mec txeﬂssa@ a or Plvm reﬁg;gffig ltration,

Was hecLyveI JationVit imospheric Fg@sure (dls Joi rg;g° i tffadfi@; ed with 50 ni .
of wars 394376 I‘B@l‘#‘%l’?dcmléﬁ‘f%ﬁa 'béﬂﬂene (two)100 mi. portlons), tl"en wam resy | ting

suspepsi Onw1th b B ob aedzfm&cwearte WWW‘F‘P& C§ cool ed and rmade
Theces) Gledl

 basic vmth( assmmorswraz 02 aw verted to the
_ hydrochl or 21&9—320%1 The aude p g‘“ m\g okl (Fi4 gpf’l‘h&O% hydrochl oric
g

aci d sol ut pmd ﬂ?ﬁf‘ ‘E%ﬁhot Ziters) the combined eluate @REBRLLS r onyoi sopr opy|
aI coh% t h a ut b Biters aagndnm;d-m

._‘

G)rThS)mrystali thatffplﬂbiifafﬁél‘fﬁ yrazi n-
e ereb iclesouitlcok ageonfiglecend o nf§3 b0 249~ 250[ err] C.

40 . The- ylem ls 724 gA@A%¥ Fogerbaﬁ 62 L ivc, h{.’nemism-F[ err]N[err] O
C, 28.06; ppazimpagin ﬂ‘; uc{"ﬁlﬁs 34°C.
Found:  C,lizasigns feomiac it F, 19.07 In this Exampde 12 the

t7i fl ygromet hwmlﬁ{sQu&lateﬂ fditG.H&héTepzt 0 car}tl)oi’g 9§I OIf1,241.94; 45 . t he
5- p05|t|on .of the pyrazjne rlgp vve‘if thﬁ @gmpomﬂ%l% whi ch this group
I s at : p03|t|on|s al so obtained in Step A and can

be i sol at edg iy .llizéé&?au@&&txﬂeﬁ: 163§51-danﬂmi-meﬂoropyrazm°ﬂt€ by dilution
with water ar‘rdé) $-aetke] dlagk fated ?b?%!ﬁ%’é“ ﬁﬁ"w*ﬁ 1&8&8{)
EXAMPLAG 13 inlet tube is placed dry dimethyl sulfoxide (I lite?

heated at 65°C. on a
17 ( 3- Ani no- énaek| r“%ﬁlﬁ%‘\jﬁﬂ@g § YR snmm"aﬁsrﬁgxtn Kol or i de

&n
50 Step ﬁ'ﬁlg - do&rknﬁﬁlg,]ovﬁmpnﬂnd?ﬂf s Qg‘f, dr| odi de

30 Eﬁ&m at 65—7d°ﬁe'ﬂstsb1 ioa : (;%ho‘:: Té: R ﬁgmﬁﬁ m%l di 250l ved in
15 M gf absml artvenie gdsdgrdm “tedf“a“ ion nd the Dght #%hshwdegarate@) a sol ut|on of

2htcrs)
3- et hyl - 3- gsmp\mds :{;ﬁg‘ﬁ T el it ke, gnd, dried in & vacuum 0. 05
mele) in 35 PrrE m ﬁ‘é@% ot meﬁylhiairélhmmq:ﬁrﬁmﬁn Wﬁ%lﬁ%refl uxed for
12 hours; 210_21200 Recrys xza:lmfrwgaqenmgﬂ%w?émﬁ‘é‘i‘% rcapt an is evolved. The
1- am no- 3- phenet hyl guug 51 hydridide is.used di¥ectly in
the neM step M"c‘ﬁ’éﬁﬁk 1§ °ﬁ§f purl Pri cac,l 3557; H, 3.48; 5N, 27551='
1,067.473 - - Step B: Fouﬂarep@rm%n H,}38y. (”é %?r% no-- 6-
chI oropyra2| nami. do) 3 phenet hyI api di ne. )guanidine
 hyfdr ochl ori diepC: Preparatlon of 3’ de iﬁf”lﬁ Zoiol ;gepared)bs&ﬁssm i S5
di ssol ved in 2@ ‘°“°§1‘° °’“

£)

tuemylatcmncoo ml). This solution i 592 jged t o
a sol ut®on i dﬁ[g:hg «nmﬁ&dﬂalitguamﬂdnwﬂhﬁc %ﬁgﬂ}% ydr;', 0.05 nol e)
5~ in 50ch ide Q1. 1tgn,|01(h ole)b@d 0 te'r" ed, round bottom -
3-am nO 6 ¢ h.esr mgie) mcaleﬁgl ﬂcdé serw1thdry1ngtubeandm§ro@ mg rom anp' e
1,«Step A %% %’ bm‘f%ao 2 15560 pl’etwm mahramxrsélavl?gﬂ 2d o
atotary eva kel i1, elle nftxchte tieooledoto @S ° B Z vﬁ oaly @d. This
mxture i s CRGhded by. filration. This ma‘em‘ ;Qu b o8 (xmie) dtmped to.stand for

16=hours. A #édriccmdé%ﬂ ph), % d é Gotiurn hydroxide, A yield of d48pved by
fiTtrati “gﬁﬁ,g mmanﬂdo)'_?' '.'mr@tpéatﬁéﬁdm‘é"ﬁa“"{é% f 10
E.t&sghcs@led)ved 1n.’50 M, ..of . hot: 2%. hydrochlorl ¢ acid. The

col d wafer a-:=
sof‘utlon 105 e c# ed vmth -Dar co- A” i tered; " cooled to
room t enper at: urénwcﬁ’ﬁ&ﬁ g‘r’}z Th 108p29.45; H, 371 ﬁd%&hﬂ hydrox| de. The
resul ting solid-i'$ taken up i ZQ?oiidd. oc,msnrhb@? :

i.sopropyl al cohol ‘t'o"which., 1 drop of 100/ hydrochl oric acird had begn added.

The 50 ‘sal ution i LRL:5i60)dhanidihd tered, “and cool ed to
0-5[err].C, vvhereupon(3I (’% imethy mf% &r no - )6 - chl oropyr azi nani do) -
3 = phenet hyl guapi uj,}y(g!m@,ﬁls%ﬂis-m&hqumlmeﬁ@bmpwmm 5 ~ as a

yel | ow sol i d,” MiRa s k[edellalsli ﬁmé!lbé tha meiﬁﬁf;‘;};:éﬁz‘;::;a’;g‘;’;t?{’fﬁ'?5| s

cal-cul ated f ogrot&earwit}ald [ee 1 alcohol (1.1 liters). While stirring, 55
C 45 453 HO m,mgl@ (frorN[E e4] §1methylamme (ZOOPE . 444 méle) in 1sopropyl alcohol (2

ted w1
tnirssl)xszggsgt 1xms tlmxture then is refluxed for one hour. The soluuon is cooled in an ice
i




Found: C, 45.48, H, 4.56; N, 26.66 20 EXAMPLE 14

20 1- (3- Am no- 6- chl or opyr azi nam do) - 3- benzyl guani di ne
hydr ochl ori de By repl aci ng the phenet hyl am ne enpl oyed in
Exanpl e 13, Step A by an equi= molecular quantity of

benzyl am ne, and follow ng substantially the same procedure =
described in Step A of Exanple 13, there is obtained

1- am no- 3- benzyl guani di ne hydri - 25 odide. This product then is
treated with nethyl 3-am no-6-chloro-pyrazi noate by essen- 25 .
tially the sane-—n%{—hed_de.W| hed in. SteDIBGW3Exarrple 13 to g|,ve .

1- (3- ami no- 6- batll‘léand ﬁﬂlﬁ@bf&ﬁﬁ AN 1§ T bly%trI IR

hydrochl oride, m pye]af%s dirfettglamjno-6-chloropyrazinoate is 177.2 L ASLC L o =
calculated for (] ejg ’fNPlerfmoznethanol gives mat:nlasl meltmg at '{ﬁi“;f_ \J‘

D

C, 43.83; H, 4.25 3; - 30
Found:! C 4% 81; HAnﬂlysikZbalcﬂi,te'a?orQ?}HuCIN( _ -
EXAMPLE 15 o Ancpxpmr azH idine 5
hydr ochl ori de, : A sol uti iFemdsf €pdi.13em x%’%ﬁ% absol ut e

met hyl al cohdl S quemaple Shriddivn " oI Vi ng SOdI um netal (4.6 g.,
0.20 nol e) 3 absol unesom hmdﬁgoa%ﬁ)” e‘h m 2 ido)guagidineit i on i s
added to a sdfuti [’ f€OF dmeabydﬂmo ri ,éet De af gle’m)leln
35 bo.||am5}"§, ap lm % (fp@UhcﬂG(gaOWhéd e ek on *ri xt

i s added nethyl 3-aekiidkQor five minutes, To i}‘mxﬁlmls ggleﬁa eﬁlxﬁﬂeiﬁm and the )
m xture then g S e\?’apm-ﬁ-&hlezdpytazmatevg urge 0063 moles) heati i °-ﬁ‘iﬁ?ncdwho and r
al lowed to stand o orte e rnaxtum@ @doerhﬂtt& ot \Z@%’r ued for fif

yel l ow solid whi Ckk;hﬁes ég’lg d T}i‘ ;%E;mabg:mbahn@ﬂ I%%sﬁsm :m wat®r |
tra

-

<}

s

and dis- 40 D bt Chatkr anW @i Ty sgl & filter fugine] waomeﬂmlana’he
solution is fjl t eghlaic tabid G gffiect &ﬁlmon %fter fil Qliﬁdchfﬂpmr@mls rte)
cool ed, and Tade ﬂﬁ}‘F Ya ition of % tagatwe co B until Igmaghﬁ

yel low solid precaigkd %Eﬂgggy‘: mdﬂﬁsve ildysp givd 5.5 @t (32%) '3.§gny.gd in 280n_ _

centrated hydrochloric acid eI e RED-5[ err] C.
(3- Am nopyr azi nami d @Ynalysis calculated foxgnmncmaoe hydr ochl ori de. preci p| tates as a

2
~

)
-t

yel | ow sol i dzs It is recrystall _d G 8n23; aH, 48; N, 41009Xt UkL13Qp, | SOpr opyl
al cohol (20 m.) and water (10 ')Cté“%’elﬁ, 8372 gN, 4GBY) «f 13.085
product, mp. 288 5--290[err]C(dec:) " pyamers 18 - Anal ysis cal cul at egls for.r

Clerr]Herr]d N[ er r] o(3-Ammo-5-allylaxmno-ﬁ-chloropyrazmamndo)guammne hydrochlonde
C, 31.11, '

5 .
Found: C, 31 30; éﬂj—i,f?%:s on o p&ect:dyé\za esc:-:i,s fiylamino-6-chloropyrazinoate: T

EXAMPLE 6 30 dimethylimine thh an equimolecular quanun E;;Izlﬂgle 17, Swp) A, but replaMg the

(3, 5- Di ani no- 6- cHP‘Bfmrsmbtanedn A9} O£ Cih -mmno-S—aHWd%ﬁéP ﬁ;‘f&’,‘?fat | os0 of

Met hyl 3-ani no- 5,°8% g Gﬁ‘yﬁtﬂﬁma’tkpmpaml melts at 105541

3- am no- pyr azi noaatgmﬁyz,g‘)élcg]mdgl ?%k s suspended |n 5 litres of dry
benzene V\hn%%e stirring w de sul r thi ord s, 3318 55
g., 24.58 es) -i s -added over a perFmﬁldof m%nuﬁﬁ &S 23: ng i s
counti nued for 1};@ ILing 3h period, thetenperaturerlsstoa
50[err] C. and then begp nael 8 15’““’5"’nylammq"ﬁehlmmmmd@guhﬁaﬁee@dﬁaut i ousl Y

to reflux (60[err] O'.\}o,lunbxeﬁflswﬁe,detﬁog{de llﬁﬁlbiE irred -
1,067,473 4 d‘ss”mgsodlummetal(270g,0@17moh)n?§$ﬂg%%ﬂaﬁlo°§%flﬁoﬁxmdbx’er ni ght

at room tenper at %"g‘m d ¢ o 2 gefluking ydlutiof loD Emidébuintdide digfil- =
| ation at at nnsn%imzlné:?é?ﬂ% Q&% 'F*rggﬁ %#Eylﬁf%nosﬁ-@bppﬂam@m (Meop Y 5

t enperat ure reacﬂ#dsﬁttewx?lﬂai‘:)mcha &%E‘#‘%‘E&slf d-tbctt@[ err]-C. .
£ T

The crystalsg ar e thbydq”mOhturawm the mixture is sti cement

with cold (8[err .‘x-' pPacl: aml conpemrdtedoan Fodncell DO °’é‘%ﬁi 5
Wi th petrol eum q]s%;%o a8led! ' saﬁ tsd)“ew lﬂ%gmmema&raeﬁure s

] h L ._

yi el ding 888 g mixture of water (6(18@&@% 1 ra2| noat e 5 T .

in the forg r"(?ﬂw'érayﬂ!!m%ﬁ Cmm‘qpyrazmanudo)guan?dmze }%ﬁ '
(S (56 liters

e

@{gé rude
product is dISS 3d in boiling acetonitrile and -
passed t hrough a hamﬁ;gicaqcmfegﬂgr g}} coI um of decol ori zing char coa? (444
g.). The colum is wasé \Rnth ceho rile 25I|ters)the '
combi ned eluate concentrated 10 ° Found \@q;gﬂoﬂaaéﬁﬁ % 3rs and
chilled to 5[err]C ‘The crystals 't hat form.are rem)ved’ by g



filtration, washed three times with cold acetonitrile, and air dried to

const ant wei ght. The yield is 724 g. (82% recovery, 66%
overall) of nethyl 3-am no-5, 6-dichloro- pyrazinoate in the form
of_ yelTow crystals, mp. 230-234[erfr]C. After addition recrystal-

lizations fromacetonitrile the product nelts at 233-234[err]C. 15

Anal ysi s cal cul ated for CerrJ]Herr]dJerr]Nerr]derr]:

15 _ C, 32.46; H, 2.27; N, 18.93;
c, 31.94; 7, ‘f ' Found:  C, 32.83; 45H, 2.35; N,
10 12; —c—5a- o 1067473_ . L

3 5- di ani no- 6- chI oro r azi noatBXAMPLE 19 2 I'iter, 3-necked
flask Prtted @ramDed ?P&WE&P’%‘?’PWF%‘P”“‘?W%PFE‘EYQ ¢ gas 20 i nl et

tube is plages B BembN1 35 M 324 dolé @iodopyrMitokty |
3-am no-5 %@d&l&*ﬁ@mr;ﬂmgﬁmesmbed ﬁiﬁkﬁ;eom tst;p batlefacihg the0. 45 nole) i s

added® and dishathylsimize i nuanhmf e@rwla@s mdlff@xmz)f?f a4 5
st eam bat \‘of?q%hﬁf] s"%}j(’eﬁlf_i’o a“jzgggr t"’t" é?h&’ﬁ%nl agas is

adni tt ed to -,ano > ot |nuous stirring, over a
period of 45Amlfmtcaa;1andalfbrmﬁnelmenperature is mai nt ai ned at
65- 70F)err]C -The sol.ution is cool ed Cotal8outH1136er r.C229% t h conh nuous
stirrng . 25 - . .and anmor °Hndgas G 833%ni By iP5 of b2additi ol 1 1/ 4
hours. Thesyelgl OPteg Ombd 'op rE?»-5111xifd—Sl-fsEiJropgﬁmmo-6-chloropyrazxmn'hx&) igd, with
stirring; into cigtmchumitier (2I|ters andthellght yeI w solid that

separ at es A 500 ml. round-hottenp déﬂe . tt;fFlaPIEfeE?n TP, gd ";'-" y washed with
vat erys an&ﬁiﬁ?ﬁm% ry‘“gt““s “geﬂggi‘@g% ?ﬂg plt' e 8245 9. (91%

020 toms 5 ay
of methyl el gyl P05 QAL TH] fhe mismure is heated 10 210- 212[ er ] C.
Recryst aI | defifxtfbrdiive fnfnﬁlﬁs, amled malﬁntered # regiovethe (odiing chlaride. e tfiltra 1sat

212- 213[ eryep@l with methy} @-amino-S-isopropyla mggﬁ;cémpwngm déda, 9oym
C[ err ﬂ) H er! egted, pne concentrated to In vacuo an refngerated over. mght 30
-&'ﬁi“ 5 agte rat oved by filtration and purified by dissolving in dilute 20
C, 35.57; nhydbochlbrid Qeid and amﬂﬁgmg with dilute sodium hydroxide. The solid (5.5 g-
Found: G89d5s afsolvedHin um WWjurid &f @drm dilute hydrochloric acid SedsgherC:  Pr epar at i on
of 3, 5-di affttersd- 3lpom| o9 r(%rzmﬁ 9le§&WP'GTCH@OPYf821ﬂamId°)E“mdme A sol ution

of sodi um@f"r‘?ﬂ%”ﬂ%’? Aftofy n et hyl al cohol is prepared by dissolving
353 25 sodi %l?&t@llcul&%f&g}lucﬂ] &0agpl e) in absolute ethyl alcokgl (100

m.). This solution is 35 C, 3345 §H, 46&;ddxd3ds7@pv¢1$m94yer one hour to a
std rred, refluxing sol Baupdn & 3&$ﬁ,no§u&ﬁ2,d| Me 3h87dr oCL 21.86. chloride
(41.1 g., 0.10 nole) and nethylg lzdoam no- 6- chl oropyrazi noate (10.0 g.

0.05 nole) in absol ut F(s?-ﬂih)ﬂmo@-lﬁ j@tanﬂdmhn alliter, three- necked
round bott om flask fitted wth a nmechani cal stlrrer a refl ux

condelfser §en gﬁﬂ% !éo fénnel Af¥er the
addition i r twenty- 40
two hours. (2'4: édoie ehavﬁp%mel)l@szﬁea % o %ﬁw sol i d

pi eci | t at empeﬂme nd ‘at ‘an’ initial hydrogeh $resdhﬂmi\/ﬂ)dp flrhhtp&easﬁ:reomp This materi al

is puPifiel dli‘ﬂs§87\‘}1 flh,_ _ mm . he mixture is filtered, and ch| @i ¢ aci d
(25 ni.), E Eljm g . % ngﬂgl?&mdmﬁ:n o -.%e) and repre-

¢l pi tiat i NgdiRiflaibakh Rgud 16 Ydtind roatlgn @hg,ﬂah hepviaht MRa0ydr oxi de. A

yi el d of 1pn4cqgtates we1ghs4150 g (85“’/()13&9, “2471—250°C, (dec) Recrystallxzanon from

(3, 5-%i am %ﬂﬂﬁ%ﬂ%PWMSVFSMBIM@?@G&??W%@C’&%% pl tat €s as a ye#dl ow sol i d,

5> mp. 281 2ahel Llclied €, - -
C. 29.45; ﬁél"?% HeEgo: G 4285 H,480; N, 3332
I;o(;nd C, 29 46; H, 3 96; NFout8: 96C, 43.15; B%8.76; N, 33.11,
MPLE 17
- Ami nge 5- dFtﬁ% ’)°§ o} %}%ﬁ? St ep
A Pr epar abusyehsiod ofﬂi&ixl!mu&g ps& W @&Eﬁﬁgﬁ%@ﬁaﬂ noat e
I'n a 5-1iters0°@- Afscktedntllasmn tatimdbacd ahﬂlrecﬁybtanrer and refl ux
gondenser lized from 2-propanol to &F%l%ét‘édnwltﬁ'é‘amﬁﬁﬁ’@mn%e’ ptraced met hyl
3 am no- 5, 87qr &%ICOropyram noate (178 g. 55 0.8 nole) (from Exanple

16, Skep A a&ﬂlyh&@llﬁl@@d’for@hﬁ&bﬂb (1.1 I|ters) VWil e stirring, 55
tihe suspension is treated w th_di net Gl2aat;neH 286, gN, 246314 nol e)

i.sopropyl al cohol (2 Found: ':t7€r5éa) 3%he NriZRf6re t hen | s
refl uxed f g, @Mefdfibn of H}uiaihd!é-bidRodyRzf R an ice 14
%, 067,473 ePBy repslicmg x;l?e -{nethyll 3,5-d1ammo-%é{ or o%aﬂnﬁne

hloropyrazinoate empr?&i i Bhslpkhe crystalline
product that separates is renoved by filtration and dried. The

yi el d of nethyl 3-am no-5-di nethyl am no-6-chl oropyrazi noate is 177.2 g.
(979, mp.



145-146. 5[ err] C Recrystallization from nmethanol gives material nelting at

145. 5- 146. 5[ err] C 5 Anal ysi s cal cul ated for
Cerr]Herr]CONerr]O[err]: 5

C, 41.66; H, 4.81; N, 24.29; — : _
Found: C, 41.73; H 4.52; N, 24.24. Step B: Preparation of -
( 3- Ami no- 5-di net hyl am no- 6- chl or opyr azi nam do) guani di ne A
500 m . round-bottonmed flask fitted with a stirrer, nitrogen inlet tube and
wat er 10 _déol ed condenser equi pped 1\%“1, a cal cium chlori‘de tybe is .y

charged with anhydroH;s 1O —treth (200 mi_ ) and get allic
sodium (4.6 g.). V\heﬁdtfgﬁ ,&éﬁﬂrg”édhwt@mﬁm 3,5-diamino-6-6r0h ) {ed' T
hydrochl ori de (24 g.is oaiztd &3 0- a%m ‘.".5 -'o'.,. qdwxﬁmlerls

at reflux for five mnutes. To the reac Fon geEEdine. 5 5dded rrethyl

3-am no-5-di nethyl - = ot a@] ng- 6- criﬂxmnmmazr noate (14.6 9., .-0. 063 £
nol es) and heating is: contr nued ’BrD“f“?"F"r‘iﬂOdopyr%narmdo)gmnmﬁes The react | ong

mxture i s concentr Spd: ti}te;ﬂtaﬁ&ddfllvﬁﬁl nressure ta a 15
vol unme of 50 m . an% @éﬁspﬁemp &g}uﬁﬁmﬁ °§

i S

)

the filter funmel Wiy B hd il LTS (2:5 £ 0.01 molebhlewanm nal |y

di ssol ved in 200 ni tommbmm%g?"”ﬁﬁ“ |5 b gigtegm bath, thmal?gwed 1w 7
chloric acid to eff cteﬁ u{ewlmg ré\fb(ﬁihoxflL ,aa Pgﬁsmt f"B’EI tsleﬁsgml)m
precipitated fromt eld‘f‘i‘“"lnr fg izattoh efrcagidi b panglfd K

sodi um hydroxi de unti T ol Teadh methy] 3, @#@1@-6-@®Dpyrazmoate, m.p, 2005, d(pd and 7
washed with wadm acetlblab'mrdaicﬂat&@fmgd:,nemﬁoS g. «(32% of (3-am no-5-

di met hyl ani no- 6- chl oropyr azi nam do) guani “dine, c"edso; 22&[;&{] CN 15
Anal ysis cal cul ated'for C[err]H[err]CIM[omdr]OC,Mm H,273; %3335 ' ’

C, 3523 H 4. 80:sipld: annoffé él%gno—G . o
Found: G, 34)73; | HBydes ol e S-oflopyr m:z)lgn%amdme 25 .

EXAMPLE 18 6, Step C, by an eqlmnolecular quanuty of methyl 3,5-diantin R loged in Example

(3- Ami no-5-al | yl amo‘fgl,ﬁ-wggéﬁf“ i sy gh@ﬁljj[e ’lun&[:ﬁ'ﬁ r';°gd° and 20
Step A® Preparation 0DtheE kb H13;'" ? i ._~.o 6 Ioropyrazr noat e x
By follow ng e p siertialiy the sathe uyeqﬂ:l aci ng

the 30 lﬂ& Mlsﬁmaﬂnyl a;rsg g ﬁce d‘FIT lahi ne and
refluxing for one 1 s and allowed 'hGEﬁct witthimiethy i35y yield .-
of nethyl 3-am no-5-al I yi ami no-6- chI oropyrazin . oate |ctf"| after
recrystallization in 2- propanQ{, s at 105- 106 5[err] C. .
Anal ysi s cal cul ated for C[err] GL,_I))[,ﬂ r| | 5 1
C, 44.54; H, 4.57; N, 23.09% ‘;’ ﬂ '

Found: - C, 44.46; - H,. 4.61; : 235 L Step B:
P[ﬂepar gtr on of (3- gmrﬁbcaﬁ R!Iahqkamdw . %fméo) gugrg; di Qsinhydro-

chl ori de ) tmeday thy

absol ute ot yl _al e P SRI-IhaK e e of e o5 ol ek %‘wﬁﬁr« a
(2.70 g., 0.117 nukez):ﬂhduaﬁ g c%l Binc. (The acrins)asd fdaétisn Gies

Ygffon selventy gieldyetiirige
LU peaction conditions -
thérwise specified... - .
- -mk-?ﬁ%‘afrrﬁzggol e)¥in °
SieribEsOSHRO H@ Ot t OM _
Fel (@ Stdiandnoy i ng t ube,

solution is gglded Peiib g el
hydr ochl ori de 4 e aP f.° |

3-am no-5-al | yl ampﬁgkeg;, 0) 0
absol ute ethyl al rprcimét(oﬂ%ti“ 1atésf%%h§m ﬂ yen. el
flask fitted with aﬂmmnmwma.ﬁeg%mﬁ@d,g%

and a droppi ng funnel. When the addr#ron s -conpl etej-the mixture

is stirred and refluxed for 'tvienty 45 ~hours. Finally the solution is
filtered and concentrated at reduced pressure until very 45 Irttle.
sol vent renai.ns. The residual materiat :is tredted.wth .10%. hydrochloric

aci d (5 m:) vand.cool ed t0’. 0: 5[err]C The yel'l.ow'so Wd that
separates is recrystallrzed fronr a. L:ga nrxture of mat (6~n11) and &

i sopropyl al cohol (200 M), gitving +2. 00 g. - (109). of.- (3-1. v -
am no-5-al | yl am no- 6- chloropyrazrnanldo)guanrdrne hydrochlorrde nrp e
182- 183[ errJiC. 50 (dec.). -
50 Analysrs calculated for C[err]H[err]CI[err]N[err]C) . _
C, 33.65; H 4.39;" N - 34:89; g T
Found: C 33.57; H4.34; .. N 35 14 o _ T -



1,067,473

EXAMPLE 19

(3- Am no- 5-i sopropyl am no- 6- chl or opyr azi nam do) guani di ne hydrochl ori de

Step A: Preparation of nethyl

"By folTow ng the procedure described I'm Exanple 17, Step A, but
the 5 di met hyl am ne with an equi nol ecul ar quant| ty of

and refluxing for 3/4 5

hour ,

3- am no- 5-i sopropyl am no-6-clil oropyrazi noate
repl aci ng

i sopropyl am ne
there is obtained a 70% vyi el d of

et hyl 3-am no- 5-i sopropyl am no- 6'chloropyra- zi noate which, after
recrystallr?atlbn from 2- propano&oygL s at 125.5-126. 5[err]C 17
Anal y se—eaf-euhal 1O Ner+ O exr -
€, 44.18; H, 5.36; L2200 10 - - :
~ Found™* C, 43.82; | Hl 5| 1§4uN 932 82 ga =g & Sep B:
Preparation of. (3-4ni ho- FAi gggeézaﬁlg{ § 53|°or ani di ne
tiydr ochl ori de * ‘.j__l“ k |§ At7T om w.th a
stirrery, nitr-ogen.ijnl-et ful Ndowatgkr xa equi pped
with a drying tubelis chhaiFg%%wJ,E aﬁ&ydm’us% m.) and
Tret al lic sodium(416. gﬁ Q{20 g : %ml‘ete,
am no- | 15 : lau in y ( g : i8s| added.
_Then the nixture i hggt g‘jd %}g c{égch#gr gf%: x;,%;f%r £ Q?,Ecool ed and
thmedtoremweth,sff Pﬁnﬂ T [ r eat ed
W t'h nethyl 3 anlnc-S'lsdpr | a @ , 0.05
4ol e) ,- : heatled| ong Hqgg qu S in vacuo
and refrlgerated err'h-;h ' afdie 5 renoved
by fiktration and Qurified |by dlssoIV|ng i ydrochl ori c
7aci d and reprecipitating wijth dilute sodi nlhydrOX|de« Theg solid| (5.5 g.,
38% s di'ssolwved ifn & .mini mm Vo ung of Snar @ di kgt e%ydr@chlgrl c acid and
then - filtedd]- Upan % | é@ é) E & B
1 3- ani:no- 5- |soprop)§ﬁé%€6 »op Jazi )g gni.cﬁ:ne’i é.
hydr ochl ori de sepandt ¢s, & : er® C H5. &, | PAnghys|s
cal culated f8r: e?rrg [.ag_r](;ﬁ'N[eCDr] errp HE S & & O
25 LT L e ' _ P C, 33-45) ~H 7.68. N 34.67;
a, 21 94 4 e Jo B 8 Eq,un& C B.3@ +k 482 N
3487 d, g1we. | | 8o |ss 1 uLmé) 1 . paveLE 20
(3, 5-Di ani n&K G- br offopy. ra2| na'm"d gua:ﬁl di n'e" 1 S b A2 Préfarption of
et hyk;3, 5- dlgninopyr > 30 A
4 xture of nmethyl 3 di -6-¢chl o opy a2| oat oM Example [16, Step B
(14. 2;:{§. 0. 0{ nol q), S(gir)u F‘Sadl%m o) ch%r co % al ﬁt I(% g_é:, ragnesi um
oxide, (4.0 & . . oL-8)—s et ha 50——)—is—shhken with
<hydrogen for 18 hoyrs at | Lo ~:$ tenperature argl at an. knifia
hydr ogen pre@sige 4f 30, :gg 'aThe Jressure dr 3 |nd"ca es t hat
0.07 nol e of ¥ drogen h n sorBed. The 8 re 8§ filtefed] and 35
~t he SO|IdS extgact4d mnt g 20i | ng solutaon of pr dbg nolr (:580: .) and
wat er = (250, €. ke . gllin: 'n-‘n.no ' rate shd- 8 ex ACt. pol ution
are codblned and ccnce ted byn R dlstlllatlon in yacuo fo a vol ume
«of 100 m . The netHy ohanlnapyraZIneate that - 'ShpreC|oitates
wei ghs-10.0 g. (85% g 247 250[er-r]C (dec. )~Reesyst§1§l i=at]on from 40
-aqueous - 2- -propanol Jgi ves g .r==c.)._
=40 7 Anal ysi s. ualculated for C[err]H[err]N[err]C{err
C, 42435, H 4.80;] N, 33.382; ,
‘“Found:? . C, 43.15; | H, 4. 76, N, 33.11. - Step B: Prepar pti on of
“met hyl. 3, 5- di ami no+{6- br ongpF RaziBoat® 45% . @ - W AEo| Ui on®of | bromi ne
(2.1 g.; 0.013 nolg) i:n acetic acid (10 m . ) is added to a 45
suspensi on of - nethyl ----- 3, 5-di far-repy er—tn acetic
Tacid (25 nml.) . at 50[err]C After standl 1 nlnutes t he
crystalllne product IS coll,gtedn Nndsg stal - iz ffom
__2 propanok to givel. 2 g. p mmet g zam no oﬁm a2| ate, mp.
217-219C 50 & | And p cl at & f @ q‘% ]%4[ [efr]Oerr]:
450 - GOl S B (E R
0 :lgg 8 8 &8 &8 8 & & & B8




Found: C, 29.51;

1,067,473

16,

H, 3.02;

St

N,

3, 5- d| am no- 6- br ondpyr azi noat e,
sane procedure described in Exanple 16. Step C
obt ai ned (3, 5-di am no- 6- br onopyr azi nam do) guani di ne.
_ (3,5-Di amino-6-i0
Step A Prepariftion Methyl 3.5-di anino-

EXAMPLE 21

22. 56.
(3, 5-di am no- 6- br onopyr azi nam do) guani di ne
met hyl 3, 5-di am no- 6-chl oropyra2| noate enployed in Exanple

d%{)%/ra

Step C. Preparation of
By repl aci ng the

16

and follovvi ng subsfantially the

t

her e

zi nam do) guani di ner
HBopyr zi noat e

.".

is

<

¥

suspensi on of nethyl

-3, 5-di am nopyrazinoate (1.7 g.

0. Olmm)l e) from

Exanpl e : 2Q,
and nercuric acetate
iodine (2.5 g., 0.01
qui ckly. The m xture
then allowed 10 _
sol ution of potassi un
sol ution qui cky depog
by filtration and re
mxture to yield 1.2
200- 202[err]C. = . 15
C[err]H[err]IN[err]O[
C, 24.50; H, 2.40
Found: C, 24 91

(3, 5-di am no- 6-i odopy
met hyl 3, 5-di am no- 6-
Step C, by an equi nol
3, 5-di am no- 6-i odopyr
t he sane procedure dqg
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1,067,473 Each of the nethyl

3- anm no- 5- subsi t ut ed- 6- chl or opyr azi noat e conpounds des- cribed in Table
I'"WTT react wth amnoguanidine to give tnhe correspondi ng (3-am no-5-
substi t ut ed- 6- chl or opyr azi nam do) guani di ne by the procedure described in
Exanple I, Step C. In each instance the nethyl

3xam no- 6- chloropyra2|noate enpl oyed in Exanple 5 1,Step C, is

repl aced by g conpound haV|ng qhgyﬁgructure whicfpis allowed to
react 2 e e—hy—sthsta 2 ocedtre—t here

- 3 ) / ; o S-
descri bed Jr‘{{) Ehﬂe 3 Wr‘ vﬁe comspondmg (';\‘F‘%Sh‘@ end product
& 1 ¢

haV| ng {18 snmted.ﬁ- cribed in Ezample I

C. In eadi)iistAnod lRaﬁinb oﬁzﬂ entplbydd Enﬁiﬁletl ng pyrazinoate
|n gach dmégpGﬁﬁmmhﬁdﬁwxnhmmmdMmemchmnged in the pyrazinam doduani di ne end
product and are identified in colums 3 and 2 respectively of Table
I-1. While the methyl 3-am nofiprgmate and the am no- guani di ne

ﬁydrochloride~reactan$sugene2@k e, used. i n.the.sanme nolar proportions
used 15 i'n: Exanmpl e 1, Step C ratio is not critical and can be
varied ov ather bro ot her-* condltlons of the
reaction dgj‘ccgb i‘ %‘E’% ?ﬁg’ﬁ%&@' m%@& de " "Step C.

20 sracture” - 1, 067, 473 J !ﬁﬁ ABL a"‘f“““‘[err]

-~

N

10 .. ar cmmw-ﬁ_,y/é 10

The radlcals R® and R® in the starting pyrazinoate in each case are retained
> unchanged in the pyrazinamidoguanidine end product and are identified in columns 3
and 2 respectively of Table II. While the methyl 3-aminopyrazinoate and the amino-
- guanidine hydrochloride reactants generally are used in the same molar proportions used
15 in Example 1, Step G, this ratio is not critical and can be-varied over.a rather broad 15
;angeCAu other conditions of the reaction are essentially as descnbed in Ezample 1,
tep ,

¢

Ly

E

¢



Pyrazi noat e Ex. No. Rlerr]
fom Ex No. 41 CHerr](CHerr])[err]-
42 cycl opropyl et hyl H

~YW.R a4 4.

23 43

cycl opropyl + 24
cycl opentyl H 25 45,
benzyl : H 26 ' 46
p- met hyl benzyl H oo 27 <47 . -
p- chl or obenzyl [ o P
48 CFlerr] ig_[ : 1y 1067473
HOCH err] CH err] - Coe e s CFRBIBIE L i 3
50 H err] NCH[ er CH[err] e
51 (CHerr])[er g
32 " 410\
53 2- furyl rret hy.
CH err]- C[err] Herr] e
C[err]H[err] CH[err]_. ‘ _

CH err]O CH eryF- " ™ 37 Pyrazinoate 57
1 pyrroI|d| nyl Ex. No. R® S B8 from Ex. Nog
Hexahydro 1 azepl nyl - S ._I:. - — 5 - .:.-_..,. i 39 .
4- et hyl - 1- pi per azi nyI41 "CH‘(CH’)""' S (¢ 2 Tt 'shoul d
be noted that the stepg of Exaofepgimethyl t0 19 and 2to 40 can ke carried
out in reverse order, i.e. by reaction of the nethyl
3- am no- 5, 6-di chl oropyf3a2| no@eerrert h t he guaﬁn di ne conpdtind to

produce a (3-am no-5, 6a4i chlg,m@am nyl Yguani di ne gom 7 5 25 pound, and

reaction of the latter with the amne to produce the desired product. 5
The products of this: viﬁ/entlmban be -adm ni-st.er.ed: H@ man:.and:&hi: mal s in
uni t dosage for@ in’ p il akyl et S capsul egl Or y nj ect@pt_e
preparations as in conventl | pha‘r nmaceutical - 1ce. It w II
appreci ated that the. dﬂsage ;aéhlnaahedzyh ndi Vi dual - . ¥ H conpo Y Y
over a w de.range depegdi ng:gpon-t hefriel ative: pote y

sel ect ed conmpound and SO o-o‘-"" upon the age and wei gk-lt o 4

particular 10 pat i ermocn,dm-treat ed and upa the partiéal ar ailnent -

to be treated. For these reasqQns tablets, pills, capsulsfs and the
| i ke containing for. ex%?rrpl e ?M’gﬂfﬁ 500 ng. or e '
1, 067, 473 51 O (cBRNegjdme i ngredient gan be madesavail abl e

for the syrrptorratlc adj ust ment of t
52 4—pyndy1methyl H 33

53 2-furylmethyl H 34
54 CHy— C.H, 35
55 CH,— CH,~CHCH, 36
56 CH,0 CHy— 37
57 1-pyrrolidingl 38
58 Hexahydro-1-azepinyl | 39
59 * 4-methyl-1-piperazinyl _ . 40

It should be noted that the steps of Fxamples 17 to 19 and 22 to 40 can be carried
out in reverse order, i.e. by reaction of the methyl 3-amino-5,6-dichloropyrazinoate. with
the guanidine compound to produce a (3-amin o-5,6-d1chloropyramoy1)guamdme com-

5 pound, and reaction of the latter with the amine to produce the desired product. 5
The products of this invention can be administered to man and animals in unit
dosage form in pills, tablets, capsules, or injectable preparations as in conventional
pharmaceutical practice, It will be appreciated that the dosage of each individual
compound will vary over a wide range dependmg upon the relative potency of the

10 selected compound and also depending upon the age and weight of the particular 10
patient to be treated and upon the part ailment to be treated. For these reasons,
blets, pills, capsules and the like containing for example from 5 to 500 mg. or more

rh

“+'5 o8

4

oy vl



dosage to the individual patient. The conpounds of this invention can be
adm ni stered either al one or conbined with other therapeutic agents
_ advant ageousl y at *a dosage range 106 473 - of from about si

mg. /day to about 1000t /day.or at al¥#Emat hi-gher=tr-ttmer
5 dosag® (.af 1 NGs Rl ingle@iirs cih Gromate |atariab1q3ﬁ°eﬂ'eﬁw andé'e’m t| mes a
day ‘regi men.%: 5 ddsage to the individual patlent The comp st amzu Byng NilSosd3 m’h

I m/ent i on can beelth eu ca for at a somewhat hlghcr or lower s| mg ar

to i hat’ desgrl begf “ﬁn i L‘mﬁ to . rﬂa&f&abl)Obn anly too$ higes efdaY H@“‘Eﬁual

osage coggpra
Dry fil I ed cépsuF’é"”&d‘?ﬁhg hi ng 50 ng. of active i ngr edi-ent
gﬁgl gﬁﬁzungdor ochl ori de Dry filkd cprgule °°ngAmM“;L;°$g§ of aﬁge mgr@cﬁ&pl OroPYT az:_g?[nogce))
223. ny. 15 Magnesi um St earat e Per Capsule S
r27gng ¢ Mxed powders (3 A;,ﬁgncgl%g:ﬁ:nag:do} . 100 mg. } 1?:525

(3-am no- 6- akl or opyr azi nahﬁcgg‘z“%bgnl | ne hydrochl ori de, Egsgt ose, and -
magpesi-um st ear ate and r et 60 nesh powder—Eneapsul ate, filling
ny. " Mixed powders - 20 325 mg. 20 in each -
' capsule It is also contenplated.to.g AR cHiRidROLAsE &k t hi.s
tiBn with ot herMix the (3-amino-6-C é-chloropyra 359% geappglen, ilip B25Wngh ot her
‘ jum stearate and reduce to a No. 6 5"
hpeutic agent%a goes T VE CLAIM | S:
e proceds th&E %qmgd ﬁgmmmd Rgcdmbiye anm@r“afﬁh)‘}ﬁfno‘ﬁ%w&loﬁt&ltlons
hypbeensive agemsgrouthdther thefaPe“““ agents.

in which Ris a hydrogen or_hal pgen atom

rihal onet hyl r%@? oé%fﬁﬁflfo pﬁse@nﬁhﬁﬁbfﬁgdler under anhydrous conditions the a50m
mul a:

or- an am no di cglmpain 30 in which Rierr]
i s a hydrogn™at om (g[err] al kyl radi cal or a C err] al kenyl radical, and
R err] -30 % A2 hydrqg@nNH;Nmm—NRﬂ{‘err] al koxy
radical; a Cferr] al kyl radical Rj:a cycl oal kyl radlcal havi ng a
3---to 6-nenbered ring, said allyl oregycl oal kyl bel h’& ei ther unsubstituted
or ; cont ainin an I e ¢addical; laaisag@drpgeﬁ:[ err|
cycl oal kyI aryl, imwhich B¢ xt mgr%ﬂﬁ:gagﬁmomiu%aﬁ)ﬁ v

substituted am no AR PHENt'S, err] al-ken phenyl ; hal ophenyl . or
(Cerr] 4l kyl.) ' pher or Rlerr] and Rl err] are

| i nked together to form with the ni troge .atomto whi ch they 35
are attached, a 1l-pyrrolidinyl, -piperidino, 4- nethyl 1 plper zZi.n
ﬁ%}calradlcal

)

hexahydr o- 1- %epl nyl mch R® is a hydrogn atom, CH alkyl tadlcath

and Rlerr] a R efsr hyd6fen aiont h&h_sc#koxln fs Iitp sibstituted or

sents a J;lydrogen abaving @13- & HRERH n bynmharmmo am no;
di ( C[ err} containing one Or MO ’ @hdh}l atu ¢11Yb ror % P]iyl 3
cyclgal kyl, sgid aEingﬁ &rquﬂ%oﬁh K:)Hed bgetlwgtqm% t“u. e:;ﬁ;:i:g-l -azeplnyl, 20
0 iri mg one or bRekeachHd, athpyr@u!m},rpt 1635{11“' &% andEagh repdTi NO “OF

i
ituted 40 or octahydro-1-azocinyl zad g S a} 1 ﬂwahelbp'h} eamifo; ﬂéﬁr gsents
f @ e

a heterocyclic rad %fl ﬂgﬂ’gﬁ'm Ky1NQid alkyl or cycloalkyl bemg unsub
halo substitute 40
pyr azi.nam do) aguanipfifdifng one or more of the substituents hydroxy, haloges, H mﬁiﬁc uii1

conpri se$ reacting ammdeﬁdmhrn}ch;%’eﬁé repererst § Brieols Al
- 102 -
pounds: [Eer r] pyrazzman,iggg) g;:;?ss that comprises reacting under anhydrous conditions the com: |
pounds:
SY

[y | - Iﬁ”k ;5
' ’ . - NRR*
. s | AP, W4 NE

Z
AN
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1,067,473 or less active ingredient can be nmade avail able for the

synpt omati ¢ adj ustnent of the
conmpounds of this invention can be adm ni stered

dosage to the individual
ei t her

patient. The
al one or

_conbined with other therapeutic agents advantageously at a dosage range
“of fromabout 5. ng./day to about 1000 ng./day or at a sonmewhat hi gher or
dosage at the physician's discretion, preferably on a 1to 3

| ower 5

~times a day reginmen. 5
can be |ndorp0rated in a dos

simlar to th

% de

the‘mw %'H? of the _usual sage
< sui t.abl Qbrfl@JaCﬁfeaﬁgrmenp@ﬂGé\hﬁdeadvalﬁﬂmoﬁlﬂﬁtsf'xﬁﬁtéﬁﬁc ads\&!ztns‘eh: &ag be prepared by

vvell-f

IR L N

Per Capsu ach of the compounds. of this’ mve

ddsage tokhecindividnet padehs . Th @ompounds of this invention can be administered
- éither alone or combined with other therapeutxc agents advantpgpously at a dosage range

@ 0P i

guani di raenﬂaydar ahdewribeddn the following Example, BOSyrogher dfSthe usual dosage
forms “suitable for oral or parenteal administration, wh:ch can be PmRﬂi@’n’@sY’ﬂlm St ear at e

223 ny.

2 ny.
ng.10

hydr ochl ori de,

‘M xed powder's

known methods

‘M X the ( 3- amdameLrGs0C hl oropyra2| nam do) guani digme
| oty Gl capawieicontaining 50 mgrmfarew ingredisttear. ate and reduce to a No.

60 mesh powder; Encapsulate, filling 325 ng 8 o
?Aﬁn@&&%r&%ﬁmo-t ed to cEfbTHE% he conmpounds of this
o

Each of the corrpounds of this invention

scribed in
forns

EXAMPLE
Dry

|f51§,| ni cfo)

Lact ose

325

in each No. 2 capsule.

20

I nvention with h &sanidine hydrochyifOt €nsi ve agemgsm@r W th ot her therapeutic
agdhts. Lactose \\WHAT WE-CLAIM | S: - 222 mg. 1. The prafess that
conprises i xi ng"‘?@@’@%’h@l’“ﬂ%der anhydrous cond ®&ons the 25 conpounds:
25 ; Mixed powdes €7 '] . i N3,eh Ris a hydrogen or

hal ogen atomor:_a. tr| hal onmet hyI radical ;. Rlerr] s a hydrogen
or an am nthFaﬂjq: 3rhmiog-6-Chierpaytaginanfido)gupmidine hwignchloride, factodej edd Rl err]. is a

_radi cal
said al

..one or

- hexahydr o- 1- azepi nyl ,#

.

&y

il

.
(-

amago

AN raclfy 60 s g EpEPfteci8rigt B o)

atom

, and R err]

ol b @ B e oRipbaP b el Gth o CLe7T] al kyl
H?pot&mﬁe)h@dn&&“ﬁﬂiotlieﬁfibr@;&hncagents having a 3- to 6-nmenbered ring,

kyl _or Cécl§alk | . being either unsubstituted or

contalnlng

o e A S L el o 205

.hal ophenyl or ((err] al kyI) 35 .. -phenyl; or Rlerr] and Rerr] are

coocrs or oct ah 1-azocinyl radi

:_.'Iinkedtogether to fommm Wit h the pitro to which they 35
are attached, a 1-pyr Hlldl nyl , ‘B ﬁ’ﬁ'ﬁi Rret hyl - 1- pi per azi nyl ,
dr

cal and R[ err]

and R[err] are SI m | ar or ‘dissimlar and each repre- sents a
hydr ogerin ahishRd: gﬂmﬁg halog temtoiaaﬂlklyrpqﬂpyheﬂw, R“h‘ail bysegeny| ;. ani no;
di ((er r”f"m““an"m? Clerr], alkyl or Cerr], cycl oal kyl, said
al kyl or cycl oal kyl ‘being unsub.st_l.ltsut ed 40’ . or bear_| ng one or nore of
t he substituents. hydroxy, hal ogd n, ar yl, amno or substituted 40 anino
radical; or NR[err} Rlerr]-: “repr Sents a- heterocycl ic radical; to produce a
(3-M NG which R is a. M«%hﬁﬁ,ﬁbﬂ?h@l%ﬁﬁl fl'éz-, alken 1rad1cal anRe The gpr ocess -t hat
corpris Ba @6k L alRdxb yadicslli® C, ¢ Iridﬁcﬂrtﬁ alchoalkfl Fhdical pounds:
[err] havmg a 3- to 6-membered ring, said alkyl or cycloalkyl being either unsubstituted or a
containing one or more hydroxyl, halogen,. C.—¢. Cycloalkyl, aryl, heterocyclic, or amino
or substituted amino substituents; C,_; alkenyl; phenyl; halophenyl or (C,.; alkyl) _
35 phenyl; or R® and R® are linked together to form, with the nitrogen atom to which they 35
vE are attached, a 1-pyrrolidinyl, piperidino, 4-methyl-1-piperazinyl, hexahydro-1-azepinyl,
or octahydro-l-azoanyl radical.and R® and R* are similar or dissimilar and each repre-
sents a hydrogenatom or-a phenyl;: (C,s alkyl)phenyl; halophenyl; amino; di(Ci—;
alkyDamino; C, alkyl:or C,, cycloalkyl said alkyl or cycloalkyl being unsubstituted
40 or beanng one or more of the substituents hydroxy, ‘halogen, aryl, amino or substituted 40
) amino radical; or NR®R* represents a heterocyclzc radical; to ptoduce a (3-ammo-
pyrazinamido)-guanidine. . . .
2. The process that. comprlses :eactmg under anhydrous eondmons the com-
pounds .
45 ;(I::(mmm '. and NH= C—NR’R‘ - 45

'MWWMMW



45 in which RRerr], Rerr] and R err] are as defined in

claiml1l and Yis a (Jerr] alkyl or an aral kyl radical; to produce a
(3-am nopyrazi nam do) guani di ne. 3. The process t hat conpri ses

reacti ng.3-am no- 6-chl or opyr azi-nei-c—aeci-d-hydrazi-de——— —wW-th cyanam-de—

to produce (3-am no-6-chl oropyrazi nam do)guanidine. 5 4. The

process that conprises reacting 2-nethyl-6-chloro-4H pyrazi no[ 2, 3-d]

[ 1, 3] oxazin-4-one with am noguanidine to yield . P 7
(3-acet am do- 6- chl or opyr azi nani do) - guani di ne. - 5. The :

process that corrp?Zses hydrol ysi ng (.3- acet 4067433 6- chl oropyra2| nan do) -

guanidine to yield (3g ckﬁ‘lcﬁl o razl

ngddig)cﬂ a2 5 ltg‘ 1 ron
A process as clained grglk aicmtgpmu@ey\@ aq;,ﬁw g,‘gﬁ; earé a‘t%lg 5 6nethé

10 i n di met hyl sl f The peleess that compnses reactm§3 aﬁuno pﬁazhﬁk‘ adkOhydiagide

formula: [err] 5 Wlthcya}‘_ ew%g; % eeré_*ar%’gs
defined in clainfl an ‘i“‘ﬂ%}j S
hydrogen and R is halgﬁﬁﬁ a err a anoy ggf do—6-chloropyrazl?§.£1m1qg

8. A pharnmaceutically adce'pheepvb@ssshak tontrised h@@ﬁg@ﬂacﬂﬁmﬂb&cﬂﬁdpyraﬂmﬂh&d)m 7.
9. A conpound hayi ng S @u@@dﬁ-&*ﬂn?'éﬁﬁfﬁﬂmmm@mmdm in which fornmul a
Rlerr] and R er ?’}S are, FL § 25 qpipqd fp Hlajm 2oy which the reactpps apg heated together
pharmaceutical ly accep ===t q,fav@,gé)mnd as claimed in claim9. 20

11. A compound hawngtheforrrula i n which R[err] Is a
hydrogen atomor a (ferr] alkanoyl radic #X i's a hal ogen.

12. [3-Am no-5-(am no or substituted am m@@- azi nam do] guani di nes.
25 13. (3, 5-Di am no-6-chl oropyrazi nam MQMI’]I di ne. :
25 14. [ 3- Am no- err

al kyl ami no) - 6-h | opyr %@%ﬁd deﬁned m claim 1 and_]_g2 is a hydrogen atom or,

( 3- Ami no- 5- |sopropyl E bmﬂedamedmchm7 16.
(3- Ami no-5-.al l yl am no- Ipaﬁga@wm 17.

3- Ami no- 5- [(d| { derr] al kyl } am no] -6’hal ophyr a2| nam do }guanl di nes, 30
18. (3- Am no- 5-di met hyl am no- 6- chl Or 0pY igA _.plo)guanl dine. -

30 19. (3-Am nopyra2| nam do) gaseR, ehe " . 20.

(3- Am no- 6- hal opyr azi nami do) guani di ne. M21.

(3- Am no- 6- chl or opyrazi nam do uam d| ne. i defined i climn 1, 22.°

(3- Am no-6-bro yraz‘P ' claim

( 3- Ani no- 6- | Odg%?/r azin dg?'l ceu calffét:hic?gﬁulfasalt of a compound as clauned in claun 9.

35 24. 1-(3-'Ani no- 6- chl or opyr azi nani do) - 3- net hyl guani di ne.
25. 1-(3- Ami no- 6-chl or opyr azi nam do) - Bﬁé‘\mﬁq pxyet hyI )guanl di ne.
26. 1-(3- Ami no- 6-chl oropyrazi nam do)x3 3- ‘ldngﬁahxl guam di ne.

N\\.

in whxch R2 isa hydrogen atom ora C,_,, alkanoyl radlcal and Xisa halogen
12. [3-Amino-5-(amino or substituted amino)-6-halopyrazinamido] guamdmes
25 13.  (3,5-Diamino-6-chloropyrazinamido)guanidine.
14. [3-Amino-5-(C,—s alkylamino)-6-halopyrazinamido]guanidines.
15.  (3-Amino-5-isopropylamino-6-chloropyrazinamido)guanidine.

r

3

8
"ﬁ‘.
10
' %
15
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20

16. ? -Amino-5-allylamino-6-chloropyrazinamido)guanidine. ") 3
' ~17. {3-Amino-5-[(di-{ C,—s alkyl famino]-6-halopfyrazinamido tguanidines.
30 18, (3- Anuno—S-dlmethylamno-G-chloropyrazmaml o)guanldme : 30

19. (3-Aminopyrazinamido)guanidine.

"~ 20. (3-Amino-6-halopyrazinamido)guanidine.
21. (3-Amino-6-chloropyrazinamido)guanidine.
22. (3-Amino-6-bromopyrazinamido)guanidine.

35 23. (3-Amino-6-iodopyrazinamido)guanidine. - S 35

24. 13 Ammo—6-chloropyrazmam1do)-3-methylguan1dme
25. 13 Am1no-6-chloropyrazmamldo)-S-(Z-hydroxyethyl)guamdme
26.  1-(3-Amino-6-chloropyrazinamido)-3,3-dimethylguanidine.

~ 27.  1-(3-Amino-6-chloropyrazinamido)-3-phenylguanidine.

40 28. . 1(3-Amino-6-chloropyrazinamido)-3-aminoguanidine. . 4

29. 1-(3-Amino-6-chloropyrazinamido)-3-benzylguanidine. .

+30.  1-(3-Amino-6-chloropyrazinamido)-3-plienethylguanidine.

31. (3-Acetamido-6-chloropyrazinamido)guanidine. :

32. A process for preparing a 3-amino pyrazinamidoguanidine denvanve, sub-

]

e d

45 stantially as hereinbefore descnbed with referenoe to any appropriate foregoing 45

Example.
33. A 3-amino pyrazmamxdoguamdme derivative when prepared by a process as
claimed in any one of claims 1—6 and 32 or by an obvious chemical equivalent of such

¢ roes. [T mim




27. 1-(3- Am no- 6-chl oropyrazi nam do) - 3- phenyl guani di ne. 40 28.

1- (3- Ami no- 6- chl or opyr azi nam do) - 3- am noguani di ne.

40 29. 1-(3- Am no-6-chl oropyrazi nam do) - 3- benzyl guani di ne.

307 1- (-'Ami no- 6- chlor opyr azi nam do) 3- phenet hyl-guani di ne. 31

(3- Acet ani do- 6- chl or opyr azi nam do) guani di ne: 32. A process for
preparing a 3-am no pyrazi nam doguani di ne derivative sub- 45 stantially
@as hereinbeforesdescribed with reference to any appropriate foregoing 45
Exanple. °* ) 33. A 3-am {10 razi nam doguani di ne derivative when

pr epar, one of clains®d-6 and 32 or

“by an obvi oys. mgm:ﬁ@éuu&q ot vaérﬁm cBthpobitiéicomprising a B-Mifp -
34. A\-phaﬁmdc)eumdmahs daimedcih @ny o iof cleios 3.0% i 18-+—8h a3 iastompxig
(3-ani nop 2K, tbrreeb rogethes Wth ARSigert Ron-a0rF PhaTRaCSCH| ai s 7, 9,

“11-3% and f’»“e‘?ﬂ*‘“’%m_bﬁhf $Bimed in cnim 2D PRECUL cbakhVinfEREP2D) essalt
thereof (3ghdISEnl idofg@dnidindON- t OXI C phar maceut i cal
veterinary @bl u\ecmnpmuocas claimed inSclaim 34 or 35 in3Be foﬁn(obarpnbbt.mlkm as cl a| med in

“cl ai m 34, % ich the essentjal ingredjent

(o m vo. ol P AR ot b 5436, S o gomiiog o0 ¢ on as
=cl aimed in gbal ositfon EOclhifed B0 iwhich the behér agenP sl Knowd to capsul e.
37. A conpb;@maﬂnmomﬂslemmaﬁnna cmiﬁesofan@hIanImgaSHnSG and al so

—\

(=

3- r pyanidi 0
_cont ai ni ng BB ¢ Amalﬁ'ét‘ﬂ%&""ﬁﬁw s BfPﬂ/‘B’BE efiEidte or other therapeutic
Lagent. 10 p. YOUNG & C‘S’: A conposition as clained in
claim 37, in which the ot he(:ha&gﬁrll’attnSAhﬁ&ym to abnormal ly nodify

the excretion pattern of ¢ Ssuplelohyioadno¥W.Gln ani mal or gani.sm 39.

*(3-Amino-5-trifl uoronethylpyrazinan doyguanidine hydrochl ori de.
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